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BCTYII

MeToro BUKOHAaHHSI MPAKTUYHUX POOIT € 3aKpiMJICHHS HA MPaKTULI
TEOPETUIHOTO MaTepiaiy 3 TUCIUILTIHU ««MoIeTfoBaHHS PaJioTeXHITHIX
cuctem» i CTynmeHTIB cremiambHocTi 172 «TenexomyHikarmii Ta
paniorexnika» OIIIT «PagiorexHika» Bcix (opM HaBUaHHS

Hnst mocmimkennss PTC Ta iX By3/1iB BUKOPUCTOBYETHCS MEPEBAXKHO
maker Matlab — Simulink. TlepeBaroro KOMII'IOTEpPHOTO MOJIEIIOBAHHS €
Benuke pisHoMaHiTTa Mozenedr PTC Ta iX eneMeHTiB y makerax
MOJEJIFOBAaHHS Ta 1HIII.

MertomuuHi BKa3iBKM MICTATH omuc 14 TpakTHYHHX poOIT 3a
TEMaMHU:

TeMa | — 3araybHi BimoMocTi rpo monentoBanus PTC;

TeMa 2 — KOMIT I0TepHi makeTu MonenoBanHs Simulink Ta Stateflow:
3arajbHi BiJOMOCTI;

Tema 3 — KOMIT I0TepHi nakeTn MojemoBanHs Simulink Ta Stateflow:
THIIOB1 MOJENI;

TeMa 4 — yHipikoBaHa MoBa MojemoBanHs UML;

TEMA 5— MOJIEN] HEYITKOCTI,

TeMa 6 — HeHpPOMEPEKEBI MOJICII;

TeMa 7 — FeHeTHYH] aJrOpUTMH;

TeMa 8 — Mozesi 0OpoOKH CUTHAIB,

TeMa 9 — BEHMBIIET aHaJII3 CUTHAIIIB,

tema 10 — mozeni 3HaHb. Jloriyae mporpamyBaHHS;

TeMa 11 — Oe3mepepBHI MOJIENi TUHAMIYHUX CUCTEM;

TeMa 12 — TUCKPETHI MOJIENI TUHAMIYHHUX CUCTEM;

teMa 13— riOpuiHi MOJIEII JUHAMIYHUX CUCTEM;

TeMa 14 — iHTerpoBaHi Ta KOTHITUBHI CUCTEMH.

CryzneHT 3000B’s3aHMH BUBUYMTH TeOpeTHUHHMI Marepian [1-23],
BUKOHATH TMPAKTUYHI 3aBAaHHS Ta 3pOOWTH 3BIiT 3 MPaKTHYHOI POOOTH,
KUK Oy/ie MaTl OCHOBHI PO3A1NIM: a) Ha3Ba MPakTHYHOI poOoTy; 0) i MeTa;
CXEMH EeKCIICpUMEHTIB, Mojeiel, T1abmumi, Tpadiku, po3paxyHKH,
BHUCHOBKH.

3BiT Mae Oyru odopmienuit y imnosigHocti mo CTIT 1596 i
3aXHIICHUH.
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INPAKTUYHA POBOTA 1
3araabHi BinomocTi npo moaeaoBanus PTC
MeTa: oTpuMaTH 3arajibHi BimoMOocCTi ipo monemoBanus PTC.

KopoTtki TeopeTnuni nani

PexomennoBani mkepena indopmamii [1-9, 11-17] micTsars OCHOBHI
Bumn Ta kiacu moxeneir PTC, mpukmamum momemoBanHs PTC mepemadi
iHpopmanii (pamio3B'sI30K, pPagiOMOBICHHsS, TeneOadeHHs), A0OyBaHHS
iHpopmauii (BussneHus i sumiproBanns — PJIC, PHC, pagioacTponomis i
T.1.), pamioreneymnpasminas (BIIJIA) i PTC pyiitayBansas iHpopmariii
(pamionpoTuais).

Xix podotu

1. OsnHailoMuUTHCh 3 PEKOMEHIIOBAHOIO IiTeparyporo, IHTEepHeT
pecypcaMu Ta KOHCIIEKTOM JICKITiH.

2. llepeBipuTH HasSBHICTh TAKETIB MOJICIIOBAaHHSI HAa BAIIOMY
KOMIIT FOTepi.

3. 3maittu npuknagu mozemoBanHs PTC y HaykoBo-TexHiI4HiH
JiTeparypi.

4. BusHauuTH TeMy KypcoBoi pobotm 3 wmozemoBanHs PTC,
00roBOpHTH 3 BUKJIQJIadeM TEXHIUHE 3aBJIaHHS Ha KypCOBE IIPOCKTYBaHHSI.

KouTpoabHi 3anuTaHus

1. Cdepu 3acrocyBanns, nepearu mogemtoBanas PTC.

2. Bwuau, xnacudikariis mogeneit PTC.

3. IIporpamHi 3aco0u 10 BUKOPHCTOBYIOTHCS MPH MOJICTIOBaHHI
PTC.

IHPAKTUYHA POBOTA 2

Komm’rorepHi makern mogemosanasa Simulink Ta Stateflow:
3arajbHi BitoMocTi

Mera: BuBuMTH iHTepdeiic maketm MozaemroBaHHs Simulink Ta
Stateflow: 3aranpHi BioMoCTi Ta TUTIOBI OJIOKM OOYUCIICHB.



KopoTtki TeopeTnuni nani

Maremarnyna cucreMa MATLAB — naiiedekTHBHIIIA cepel] CHCTEM
Uil 4yucenbHuUX oOumcieHb. Cucrema (akTUUHO CcTajla CBITOBUM
CTaHIapTOM B 00JIaCTi Cy4acHOrO MaTeMaTHYHOTO i HayKOBO TEXHIYHOTO
mporpaMmHoro 3abesmneuenns [12, 16, 20, 22].

Simulink — romoBuumii makeT posmupenus cucreMd MATLAB, sxwit
peaitizye iMmiTalliiiHe 0JIOYHE Bi3yaJIbHO-OPiEHTOBAHE MOJICIIOBAHHS CHCTEM
1 TPUCTPOIB SK CaMOTO 3arajJbHOrO, TaK i KOHKPETHOTO IPHU3HAYCHHS.
Cepen  HaWOLIBPII  BaXUIMBHUX ~ TakKeTiB  posmupeHHs  Simulink
iHcTpyMeHTanbHoro simuka Blockset: Simulink Response Optimizarion st
MOJENIOBAaHHST ~ Ta  ONTHMi3amii  BiTYyKy  HENiHIHHUX  CHCTEM,
SimPowerSystems s MomeIrOBaHHS Ta MPOEKTYBaHHA EHEPTEeTHYHUX
CHCTEM Ta MpUCTPoiB, SimMechanics s MOJICTIOBaHHSI Ta POCKTYBaHHS
MeXaHi3MiB 1 MexaHiuHMX cucTeM, Signal Processing ans MopenmtoBaHHS
cucteM oOpoOku curHamiB, Telecommunication ajs MOJETIOBAHHS CHCTEM
tenexkomyHikarmii, RF Toolbox 1 Blockset — nmns wMopemoBaHHS
PalioOTEeXHIYHUX CUCTEM iH.

Stateflow — € posmmpennsm cucremu Simulink s MomenoBaHHS
MOJ1IEMO-KEPOBAHUX CHCTEM.

Xin po6otu
1. locmimutn MoOJIeNb CHUCTEMH TIEpLIOTO MOPSIKY sKa 3ajJaHa
JUQepeHIianbHIM PIBHSIHHSIM:

X '(t) + 2x (t) = sin (1),
x (0)=0.

2. JlocmiauTy MOAeNb IHTerpaTopa 31 CKUIaHHSM.

3. JlocmimuTi MOJIENIb CUCTEMH JIPYTOr0 MOPAAKY 3 BUKOPUCTAHHSIM
6stoka Transfer Fcn.

4. JIoCiiuTH MOJEIb CUCTEMH YIIPABIIiHHSA CHITOOYHIIyBadyaMHt

KonTposabHi 3anuTanns

1. IIpu3HadyeHHs Ta MOXJIMBOCTI makeTiB mojemoBanus MATLAB,
Simulink Ta Stateflow.

2. Ocuosui 6i0xioTexn Simulink.

3. Intepdeiic kopucryBaua mnakeriB MATLAB, Simulink Ta
Stateflow.
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INIPAKTUYHA POBOTA 3

Komn’1otepni nakern moaenoBanis Simulink ta Stateflow:
THIOBI Mogei

MeTa. BHBYHMTH TPUKIATd MopemoBaHHsA enemeHTiB PTC 3
BHKOpHCTaHHsM MakeTiB Simulink Ta Stateflow.

KopoTtki TeopeTnuni nani

V maketi MATLAB € nBa iHTerpoBaHux rpadiqHHX CepeIOBHINA,
0 JO3BOJISIOTH 3IIHCHIOBATH MoOjemoBaHHA nudpoBoi dimprparii. Lle
HoBe (moumHarouu 3 Bepcii 6.0) cepenoBume FDATool (Filter Design &
Analysis Tool), sike B OCHOBHOMY TIpH3HAUEHE I PO3PAXyHKY Ta aHAJI3y
nuppoBux (GiTETpH 3 ypaxyBaHHSAM BIUIMBY €QEKTiB KBaHTYyBaHHA, Ta
oinemr crapuit Mmoxynbe SPTool (Signal Processing Tool), skuii Hamae B
PO3MOPSKEHHST KOpUCTyBada TpadivyHe cepefoBUINE Ul MeperisiLy
rpadikiB cuTHaNIB Ta X CHEKTpiB, PO3paxyHKy ¥ aHami3y NHUCKPETHHX
(hinmbTpiB, a TaKOXK (PiMTBTpAIlii CHTHATIB.

Jlist 3amycKy mporpaMu po3paxyHKy (QuIbTpiB HeoOXiqHO HaOpatu ii
iM'st B koMaHgHOMY psiaky MATLAB:

» fdatool

[Ticnst pOTO 3'AIBUTHCS BIKHO MPOTpaMH, TokazaHe Ha puc. 3.1.

J Filter Design & Analysis Tool - [untitled.fda]

B Edt anolyss Tegets Window teb
DFE&R -~ 220K EED 0 Bkl |8
— Cunent Fikes | i —Fi i
Mag. (dB)
Stucture: Direct form FIR R ¥
D = a Aosss
Sactions: 1 T T
Seable  Va: Asion
Souce:  Designad
[] BN Fs2  f{Hz)
— Filt Ty — Fiker Drden Fioquency
& Lowpass ¢ Speciyonde: [10 Urits: [152 =1 Unis: [a8 =
© Highpass - 0
e ET—
¢ Bondpase Miinum oides s
o  Bandsiop _Opone— Fpass [s600 Apass. 1
=l a 3
© [Ditterentiato > Deruity factor 3 Ftop: [Fzo0 Astop: [e0
if,}—: | Design Melhod.
= € IR [Butensotn -
@ =
@ FIR [E quipple
[Ready

Pucynok 3.1 — Iurepdeiic nporpamu fdatool



Po3zpaxynok ¢inbTpa

PospaxyHok ¢inbTpa mOYMHAETHCS 13 3aBHAaHHA HEOOXiTHHUX
napametpiB Ha Bkianui Design Filter (muB. puc. 3.1). Tun cunTe30BaHOi
AUX Bubmpaetscst 3a gomomoror nepemukaua Filter Type. Mosknusi
HacTynHi Bapiantm: Lowpass (®HY), Highpass (®BY), Bandpass
(cmyroBuii  dinbTp), Bandstop (pexextopuuii ¢inpTp). Bubip m'aroro
MOJIOKEHHSI MlepeMHKaya J03BOJISiE BUKOPHCTOBYBaTH CIIMCOK, IIO
PO3KPHBAETHCSA, Y SKOMY TIIepepaxoBaHi OUTBII CKJIaaHI BapiaHTH:
Differentiator  (mudepentitorounii  ¢inpTp), Hilbert  Transformer
(neperBoproBau  ['inpOepra), Multiband (Garatocmyrosuii  GimbTp),
Arbitrary Magnitude (moBiibha AUX) i Arbitrary Group Delay (noBinbHa
TPyIHOBa 3aTPUMKA).

BubpaBmm karteropito cunrezoBanoi AUX, Bapro BHOpaTu THI
CHUHTE30BaHOTO (iIbTpa, YCTAaHOBMBIIM IE€PEMHUKAd, PO3TAIIOBAHUH Yy
posminmi Design Method, y momoxxenns IIR (pexypcuBHuii) abo FIR (mHe
pexypcuBHUil). KoXKHOMY TMONOXKEHHIO TIepeMHKada BiJllTOBIia€ CIHCOK
MOJMJIMBUX MeTOMIB cHuHTe3y. CKiaj IbOTO CIHCKY 3MIiHIOETBCS B
3anexHocTi Bix odpanoro turmy AUX. Hampukmnan, mpu cuaTe3i dinbTpa 3
JTIOBLITBHOO 3aJISKHICTIO TPYIIOBOI 3aTpUMKH Bix actotu (Arbitrary Group
Delay) mepemukay aBTOMAaTHYHO YCTAaHOBUTHCA B mojoxeHHs IIR, a B
CIUCKY OyJie JOCTYIMHUH BChOTO OJMH METOJ — METOJ MiHIMI3aIlil p-HOPMHU
nomunku (Constrained Least Pth Norm). ¥V Bumaaky cuatesy AUX
YOTHUPHOX HAWIPOCTILIHMX THITIB HAOIp MOKJIMBUX METOJIB CHHTE3y 3HAYHO
HIMpIIe:

a) e pexypcuHi pineTpu (FIR). Tyt noctynHi HacTymHi MeTou:

1) Equiripple — cunTe3 GinbTpiB 3 pIBHOMIPHUMH MyJIbCAIIIMH
AYX metoniom Pemesa;

2) Least-Squares — miHiMi3aIlis cepeTHbOKBAIPATHIHOTO

BiaxuineHds AUX Bix 3a1aHOT;

3) Window - cuHTe3 3 BHUKOPHCTaHHSM BaroBUX (yHKIIH
(BiKOH);

0) pexypcuBHi ¢insTpu (HR). Tyt nmoctymHi woTupu BapiaHTu
CHHTE3y 10 PI3HUX aHAJIIOTOBUX MNPOTOTHUIIAX METOAOM OuTiHIHHOTO Z-
MePETBOPEHHS:

1) Butterworth — cuntes ¢inpTpa batepsopra;
2) Chebyshev Type I/l — cunre3 ¢insrpa UeoOumesa 1 ta 2 poxy;
3) Elliptic — cunTe3 eninTudHOrO GiIBTPA.
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Jani HeobxigHo BHOpaTH mopsmok ¢inbTpa B posnini Filter Order. Y
OaraThOX BHIAAKaX KpPIM SIBHOI BKa3iBKH TOPSAKY B TIOJIE BBEICHHS
Specify order MoxiuBHII aBTOMAaTWYHWI BHUOIp TOPAOKY MUIIXOM
YCTaHOBKHM NlepeMHKaua B MoJ0XeHHs: Minimum order.

Hapemti, HeoOXigHO 3amaTéi 4YWCiOBI mapamerpu miei AUX y
posninax Frequency Specifications i Magnitude Specifications (ipu BuGopi
tuny AUX i3 I10IaTKOBOTO CIUCKY, IO PO3KPUBAETHCH, LI ABa PO3IiIK
MOETHYIOTBCA TMiJ 3araibHOI0 Ha3Bow Frequency and Magnitude
Specifications). BmicT mux o0iractell BikHa 3MIHIOETHCS B 3QJICKHOCTI BifT
obpanoro Ttunmy AUX. I[lpu 3amoBHEHHI TMOJIIB BBEACHHA MOXKHA
MOCWJIaTHCA Ha TICPEMiHHI, iCHYIO4l B JaHWH MOMEHT y po0Oodill obnacti
nam'siti MATLAB.

YucnoBi mapameTpH, SKi HEOOXiIHO 3aJaTH, IUTIOCTPYIOTHCS
rpadikoM, BuBeaeHuMm y poszimi Filter Specifications. Burmsn uworo
rpadika TakoX 3MIHIOETBCS B 3aJI€KHOCTI Biff oOpaHoro tumy AUX.

BubpaBmm meton cwHTE3y 1 3a[aBIIN XapaKTePUCTUKH (ibTpa,
HEOOXiZIHO HATUCHYTH Ha PO3TAILOBaHIN Yy HW)KHIA YaCTHHI BiKHA KHOTIII
Design Filter. [Iporpama fdatool Bukmmkae moTpiOHY (QYHKIIO CHHTE3Y,
nepeaBIIy i BKa3aHi KopucTyBadeM crenrdikamii pimpTpa.

Xin poboru

1. Jocmimpkenust ¢ineTpiB piznoro tumy (HY, BY, cmyroBux, mo
MPOITYCKAOTh 400 3aropPOKYIOTH).

2. JlocmiKeHHS MOTYTIbOBAaHUX CUTHAIIB.

3. HocmipkeHHsT peami3aliiii  MiJCHIIOBaviB i3 BUKOPUCTAHHSIM
nakety RF Blockset

KouTpoabHi 3anuTanus

1. fki crierianizoBaHi aKeTH MPOEKTYBAaHHS (QUIBTPOB € Y CUCTEMI
Matlab-Simulink.

2. [MpuHumnu MozemoBaHHs curHaiiB y cucremi Matlab-Simulink.

3. OyHKIIOHATBHI MOJKJIMBOCTI MakeTy  paJioTeXHIYHOTO
MozemroBanua RF Blockset.
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INPAKTHYHA POBOTA 4
YuidikoBana moBa monemoBanass UML

MeTa. HaBUNTHCH MOJICTIOBATH pATIOTEXHIYHI CHCTEMI Ta IiX
KommoHeHTH MoBoro UML.

KopoTtki TeopeTnuni nani

Vuisepcanmsna moBa Moxemosanus (Unified Modelling Language
a06o UML) — e MoBa mo3HaueHp abo moOy0BH AiarpaM, Npu3HayeHa st
BU3HAUEHHS, Bizyami3alii i JOKyMEHTYBaHHS MOJEJCH 30pi€eHTOBaHHUX Ha
00’€eKTH CHCTEM MporpaMHoro 3abesneuenns [11, 18, 19].

Mosa UML mintpumye Taki tunu pgiarpam: iarpama BumIankiB
Bukopuctanus, Jliarpamu knaciB, Jliarpamu mocnigoBHOCTI, Jliarpamu
criBmpaii, Jliarpamu crany, [liarpamu nisoibHOCTI, [liarpamu KOMITOHEHTIB,
Hiarpamu BupoBamxenns, JliarpaMu B3a€eM03B’ 13Ky CYTHOCTEH.

Xix podotu

®opmyBaHHs mgiarpamu craHiB B Hortamii UML s cuctemnm
mudposoro ¢azooro asrominctpotoBanus (LIDAIT).

CrpyktypHa cxema Ta dacoBi miarpamu LIDAIl npuBeneni Ha
puc. 4.1.

Ha Bxing LIOAII nie cymimr:

EM=S®O+U®

ne S (t) — kopucHU curHan (Hexai mis mpocToTH S (t) — MPAMOKYTHOT
dopmu) 3 amIutiTy 1010 A1 Iepiogom Ts.;

U (t) — sopmanbhmii Ginmuit mym 3 M <U (t)> = 0 i crekTpaibHOI
MUIBHICTIO Ny,

@ — By3bKO CMYyTOBHH QibTp 3 cMyroro nmponyckanas AF;

ALII — ananoro-uudpoBuil IepeTBOPIOBaY 3 YaCTOTOI TUCKPETH3AaLii
f. = 2AF;

®J] — dazosuit gerexTop, SKU BU3HAYA€E BUOIPKH, IO BiIIOBIIAOTH
MOMeHTaM 3MiHM 3Haky S (t). Ilommika cuHXpoOHI3amii MpU IBOMY
JIOPIBHIOE iHTEpBaIy T MiX mepexonoM S (t) i MOMEHTOM B3ATTS BUOIpKH.
HasiBricts U (t) BU3HAYa€ iCHYBaHHS JOAATKOBOI IOMHJIKA CHHXPOHI3aIll,
BeJIMYMHA SIKOT 3aJIS)KHUTh BiJ] CIIBBIAHOIICHHs curHai / myM (S (t) / U (t)).
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&)

Pucynoxk 4.1 — CtpykrypHa cxema Ta yacosi giarpamu LIOAII

{06 3MEHIIUTH BIUIMB HIYyMY Ha TOYHICTh CHHXPOHI3allii, KOPEKIIis
MOJIO’KEHHST BHOIpOK (Da30BMX MEPEeXOJ[iB CHTHANY IMPOBOAUTHCA IO M
BHOipKax 3a gac T = mTs.

3/1 — 3HAKOBHIA JIETEKTOP, CUTHAJ HA BUXO/Ii SIKOTO 3'ABISIETHCS OJMH
pa3 3a yac T i qopiBHIOE 3HAKY CyMH M BHOIPOK ITEPEXO/IiB.

K — xopexTop, no1ae abo BUKIIFOYAE IMITYJIBCH B ITOCIITOBHOCTI f. B
3aJIeKHOCTI BiJ BEIMYMHHM 3HaKa i 3HaKa curaany 3/1.

I — minpHUK yacToTH 3 Koedimienrom mainenns R = f, / 2AF.

I' — reneparop 3 yactoroio f..

HonasanHst a00 BUKIIIOUEHHS B MTOCIIIOBHOCTI T 3MiHIOE B TOTPiOHY
cTOopoHy (Da3y MOCHIIOBHOCTI IMITyJIbCIB, BUKOpUCTOBYBaHMxX st ALII,
TOOTO 3MiHIOE TMOJOXKeHHs BHOIpok 3 & (t) B moTpiOHYy cTOpOHY Ha
Bennuuny A — nepion f..

Criucok BHyTpimmHix 1iii y cranax LI®ATI npuBeaeno y taba. 4.1.
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Tabmurs 4.1 — Coucok BHYTpimHIX fi# y ctanax LIDAIT

Im’st crany Crrcox BHYTPIMIHIX JTiK

Dinsrpanis do/ BuminenHsi cmyru AF y crHekTpi BXigHOTO
CHUTHAITY

I'enepartist do/ popmyBanHs onopHoi yactoTu fr

JineHHs yactoTn

do/ popmysanus gacroru f, = f/R; R = = f/2AF

HerextyBanus daszu

do/ BunineHHs BUOIPOK, BiMOBITHO 10 (ha30BUX
MIepPexo/1iB BXiJHOTO CUTHAITY

3HAKOBE JETEKTYBaHHS

entry/ ounctutn mam'ste dO0 / dikcyBatu
BEJINYHMHY 1 3HAK BHOIPOK B MOMEHTH (Da3oBUX
HNepexoJliB  mpoTsaroM M  1ukiaiB  exit /
ITiICYMYBaTH HAaKONMYEH] TaHi

Koppexkuis dazu

CurHam Ha BHXOJI 3HAKOBOIO JCTEKTOpA
MO3UTUBHMI — JoaTH iMiyJibe B f. Curaan Ha

aHaJor-1udpa

gactotu ALIIT BHUXOJII 3HAKOBOTO JETEKTOpa HETaTUBHUU —
BHJAUTH iMIynbC 3 f;
[epeTBOpeHHs do/ 6patu BiUTiKM CUTHAITY Ha BXOJIi 3 YaCTOTOIO

fy

KonTposabHi 3anutanns

1. Tlpuznauyenns moBu UML.
2. Jliarpamu mosu UML.

3. Acomianii kimaciB UML.

INPAKTHYHA POBOTA 5

Mopeii HeuiTKOCTI

MeTa poGOTH: BUBUUTH IIPUHIIUIIA HEYITKUX KOHTPOJIEPIB.

TeoperuuHi BizomocTi
HediTkuii  KOHTpOJEep BHKOPUCTOBYIOTH Y  BHIAJKaX, KOJH

HEMOXIINBO CTBOPHUTHU

MOJIeNIb 00 €KTY JIOCHKeHHS Yy  Qopmi
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nudepeHIiaTbHAX PiBHIHD. 10/ BUKOPUCTOBYIOTH JIOCBiJ €KCTIEPTIB, SIKUI
€ HewiTKUM. BiH BTiIO€ThCA B (PYHKIIIT MPUHATICKHOCTI 3MIHHAX MOJIEIEH.
ITporiec yTBOPEHHS HEYITKOTO KOHTPOJIepy onucano B [12].

IIpakTyHa YacTHHA

1. Jocmigut  BUKOPUCTAHHS  HEUYITKOTO  KOHTPOIIEPY  SIK
anprepHatuBy PID- KoHTpomepy 3a J0HNOMOIrOI0 JAEMOHCTPAliiHOTO
npukiaay ‘Water Tank with View Ruler” y makeri Fuzzy Logic Toolbox
cucremu Matlab.

2. JocniguTy BUKOPHCTaHHS HEYITKOTO KOHTPOJEPY K €KCIEepTHOT
CHCTEMH MTPOTHO3YBAHHS TEXHIYHOTO CTaHy PaIiOTEXHIYHOTO MPUCTPOIO.

MeToan4Hi BKa3iBKH

Jisi  CTBOpPEHHST  HEUITKOrO  KOHTPOJEPY  BUKOPUCTOBYBATH
pEeNaKTOpH CTPYKTYpH, PYHKIIIH MPUHATIKHOCTI Ta IpaBHUi y makeTi Fuzzy
Logic Toolbox cucremu Matlab.

KouTpoabHi 3anuranus

IIlo Take HeUYiTKa MHOXKUHA.

Ilo Take JiHrBICTHYHA 3MIiHHA.

ETamnu cTBOpeHHsI HEUITKOTO KOHTPOJIEpY.
[TepeBaru HEYITKOTO KOHTPOJIEPY.
[Tpuknany BUKOPUCTAHHS HEYITKOT JIOTIKH.

agrwbdE

INPAKTUYHA POBOTA 6
Heiipomepe:xeBi moaeJi

MeTta po0OTH: BHBYMTH MPUHIMIIM MOOYAOBU MOAETI sBHIA abo
npoIiecy 3a JJONIOMOT0I0 HaBYaHHSI HEMPOHHOT MEpexKi.

TeoperuuHi BizomocTi

ITy4Hi HEWpOHHI Mepexki BHUKOPUCTOBYIOTHCS Ui MMOOYIIOBH
MoJeni sBHUIIAa a00 MpOoLeCcy y BUMAAKax KOJM HE Ma€ JOCIiAY €KCIEpPTiB.
HaBuanHs HEHpOHHOT MepeXi BUKOHYETHCS LIJISIXOM BBEACHHS pe3yJIbTaTiB
JIOTIISITY poOOTH 00’ €KTY TOCTIIKECHHS Y OPMATI «BXiJl — BUXII.
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IMporiec yTBOPEHHsI HEYITKOI MOJEINI IUIAXOM HaBYAHHS HEHPOHHOI
Mepesxi omnmcano B [12].

IIpakTH4Ha YacTHHA!
a) JOCIIUTH MPOLEC YTBOPCHHS HEYITKOI MOJENi MaTeMaTHYHOI
(G yHKIIIT IUTSIXOM HaBYaHHS HEHPOHHOI Mepexi. J[ist mporo :

1) 3poOuTH 3a JOMOMOTOK TEKCTOBOTO penakTopy Gaiiin i3
posmmperaaM .IXt skwit mictuts 10-20 map cTpok 3HAYEHb apryMEHT-
GyHKIIIs Ta 3aBaHTaXHUTH Horo y nmporpamy anfisedit cucremu Matlab;

2) 3m00yTy Mozenb 30epertd sk Qain i3 posmupenHsM .fis,
BIIKpUTH Ta BHKOHaTH y makeri Fuzzy Logict Toolbox cucremu
Matlab;

3) po3paxyBaTh MOXHOKY OOYMCICHHS 3HAYEHHS MaTeMaTHYHOI
GyHKIIT 32 JOMOMOTOI0 CTBOPEHOT HewiTkol Mozeni. [Ipu HeoOximHOCTI
3MIHHTH TIapaMEeTPH YTBOPEHHs Mozeni y cepemosuia anfisedit ta
pO3paxyBaTH MOXHOKY;

0) IOCHIAUTH TPOIEC YTBOPEHHS HEYITKOI MOJENI BHIAIKOBOTO
TIPOIIECY Y SIKOMY (DYHKIIiSI TIPOTIeCy 3aJIeXKUTh BiJ il 3HAUEHB Y MOTEePEIHi
MOMEHTH vacy [12].

MeToanuHi BKa3iBKH

Jns 1moOymoBHM HEWITKOI MOJeNi BHUKOPHUCTOBYBAaTH (DYHKIIiO
anfisedit a mns mocmimkenns maker Fuzzy Logict Toolbox cucremn
Matlab.

KoutpoabHi 3anuranus

1. lo Take mTy4YHUI HEHPOH.

2. Y d4omy mepeBarnm mOOyIOBH HEYITKOI MOJENi NUISIXOM
HaBYaHHsI HEHPOHHOT Mepexi.

3. llpuxyiagum BHUKOPHCTaHHS MoJened 3000yTHX ILUIIXOM
HaBYaHHs HEHPOHHOI Mepexi.

4. Sk 3MIHUTH TapaMeTpd OTPUMAaHOI MOJENl Yy CepelOBHIII
nporpamu anfisedit.
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INIPAKTUYHA POBOTA 7
I'eneTnuni aaropuT™Mu

Meta po0OTH: HABUMTHCS BHpINIYBaTH 3ajadi ONTHMIi3arlii
OaraTomapamMeTpuuHUX (PYHKIIA 3 BHKOPUCTAHHAM MEXaHi3MiB, IIIO
HaraayoTb 010I0TIYHY €BOJIOLIIO.

TeoperuyHi BizomocTi

I'enetnynnii anroput™ (I'A) — ne aaroput™, iKUK JO3BOJISIE 3HANTH
3aJI0BiJIbHE PIillICHHS aHATITHYHO HEPO3B’SI3HUX a00 CKIIAJAHO PO3B’SI3HUX
mpoOiieM depe3 TOCHINOBHUMA mepebip 1 KOMOIHYBaHHS BHUXITHUX
nmapaMeTpiB 3 BHKOPUCTaHHSM MEXaHI3MIB, IO HAarajayloThb OI10JOTIYHY
eBosmrorito [11].

I'eHeTn4Hi  aNTOpUTMH  ONEPYIOTH 3  CYKYIHICTIO  OCOOWH
(TomyAIIi€ro), Ki € COOOK0 CTPOKH M KOIYIOTh OAHO 3 PillIeHb 3a/1adi.

3amaya onrtuMizanii po3risgaeThes ['A sk 3amada HaxOJDKCHHS
MaKCHUMyMy Jesikoi (YHKIii MpPHUCTOCOBAHOCTI. 3a MOMOMOTOI (YHKIIii
MPUCTOCOBAHOCTI 3 YCiX OCOOMH TOMymnsrii oOWparoTh HaWOLIBII
NPUCTOCOBaH1 (OUTBII MIIXOAAI PIICHHS), SKi OTPUMYIOTH MOXKJIMBICTh
CXpelllyBaTHCS Ta JaBaTH MOTOMcTBO. Haiiripmii oco0i (morani pimieHHs)
BUAAISIIOTBCA 3 MOMYJALil M HE [aloThb I[OTOMCTBA. TakUM YHHOM,
MPUCTOCOBAHICTh HOBOTO MTOKOJIIHHS Y CEPEAHBOMY BHUIIE TOTIEPEAHBOTO.

Iar 'A ckmamaeTbes 3 TPHOX CTalid: BIIOOPY, CXpELIyBaHHS Ta
mytanii. B xmacnuHomy ['’A HMOBIpHICTP KOXXHOi 0OCOOHM TIOTIACTH B
TIPOMIXKHY TTOMYJISIIIIFO MIPOTIOPIIHHO ii MIPUCTOCOBAHOCTI
(npomopirioHanBHMH BiAOip).

ITpu cxpemryBaHHi, 0cOOM MPOMIXKHOI TOMYJIsiMii po30UBaIOThCA Ha
mapu  SIKi  CXpellyBaTUMycCs, TOOTO. 3a JOIOMOIOI0 KpPOCCOBEPY
bopMyIOThCcs 0cOOM ¢ HOBUMH (QYHKIISIMU TpucTocoBaHocTi. Omeparop
MyTaiii HeoOXimHHi i1 "BUOMBaHHA" TOMYyJALii 3 JIOKAJIBHOTO
ekctpemymy. Ilim wac myramii KoKHUI OIT KOXHOI 0cOOM TOMYMSAIi C
JesIKO0 MMOBIpHicTIO (siK mpaBuiio MeHmoi Hix 0,01) iHBepTy€eThCSL.

KputepieM 3ynuHKH €BOIIONIT € 3a/1aHa KIIBKICTh MOKOJMiHb, i Yac
SKHX KPOCCOBEP MPAKTUYHO HE 3MIHIOE TOMYJISLIII.

Icnyrots pizHi Moneni I'A, 110 Bigpi3HAIOTECS ciocobaMu peanizamii
etamiB anroputmy [11].

3acobu s peanizaiii ['A € y cucremi Matlab.
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IpakTyHa YacTHHA

1. V makeri Matlab ygiiitu y 3aci6 Genetic Algorithm and Direct
Search, o3naifomuthcs ¢ posamizamu gomomoru Introducing Genetic
Algorithm and Direct Search, Get Started with Genetic Algorithm.

2. 3HaiiTn MiHIMalbHE 3HAYEHHS PYHKIII{

f (X0 X,) = X7 — 2%, X, + 6%, +X; —6X, (7.1)

3 mi€r0 METO0 3a 3pa3koM NPUKIAAYy CTBOPUTH Mm-(aii 3 mi€ro
¢itHec yHKIIEO Ta (YHKIIEI0 TEHETUYHOTO ANITOPUTMY (Ja. 3amyCTUTH
ned Qakn y KOMaHIHIA CTpOdIll Ta 3amucaTH 3HAHJICHE MiHIMajbHE
3HaueHHS QYHKIII Ta 3MIHHUX X; Ta Xo.

3. 3BuaiiTi MiHiManpHe 3HaYeHHS (yHkii (7.1) 3acobom optitool. 3
1i€l0 METOK HaOpaTu B KOMaHAHIN cTpoulli type ps_example, npornsHyTtu
M-daiin, MOTiM CTBOPHUTH 3a 3pa3koM m-daiin ¢ynkmii. Jlami Biakputn
BikHO Optitool, 3amatu B HbOMY iM’st ctBOopenoro oaiiny (Objective
function), mouatkoBi 3HaYeHHs BXigHUX 3MiHHUX (Startpoint), samyctutu
ontuMizamito (Start). Ilicis 3aBeplieHHs 3aAaHOTO 4MCIa iTeparii
3ammcaTy 3HaiiieHe MiHiMalbHe 3HaueHHs (PYHKIIIT Ta 3MIHHUX X; Ta Xo.

KouTpoabHi 3anuTanus

1. IIlo Take reHeTUYHUI aNrOpPUTM.

2. Jle 3aCTOCOBYIOTHCS T€HETUYHI aJITOPUTMH.

3. o Take yHKIlis TPUCTOCOBAHOCTI.

4. Crapii miara TeHeTHYHOTO aJIrOPUTMY.

5. o Take KpoccoBep y TEHETUIHOMY aJITOPUTMI.

6. Sxi 3aco0u miis peanmizamii TeHETHYHUX AITOPUTMIB € B CHCTEMI
Matlab.

INPAKTUYHA POBOTA 8
MogeJi 00po0ku curnaJjis

MeTta po6OTM: HAaBYMTHCH MOJEIIOBATH OOPOOKY aHAJIOIOBHX
CUTHAIIIB.
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TeoperuyHi BizomocTi

Texnomoris MmoxmemoBanHs AIIIl mepeTBopeHHs 3i0paHHX 1 iX
00poOku onucana B [13, rnaBa 5]. KitouoBumu etanamMu 0OpoOKH CUTHAITIB
€ ix nu¢pyBaHHs (IUCKpETH3allis, KBAHTYBaHHS) i HU(poBa GinbTparis.

[HTEepBan muckpern3allii aHAIOTOBOTO CUTHAIY Ma€ OyTH JOCTaTHIM

. . . f
JUTSL TIOCITITYFOIIOTO BCTAHOBJIEHHS Horo (opmm. Yactora BuOipkm 5 —

f<2f,;[ef

BeJIMYMWHA 3BOPOTHA iHTEepBaly AWCKperm3arii. Sxmo °

4acTOTa CHTHaTy IO JOCHIIKYEThCSH, TO (OpMy IIOTO CHTHAILY
HEMOXKIJIUBO BCTAHOBUTH. I'pannuna JacToTa JIUCKPETH3AIli1

f,=2f

n 3BeThCA 4YacToTOr0 HatikBicta a6o KorenpHukoBa. SIkimo

aHAJIOTOBUI CHUTHANl MICTUTH OyIb SIKI YacTOTH f , 0 TIepeOiTBITYIOTh

f /2

, TO Il BUCOKOYACTOTHI KOMITOHEHTH 3’ SIBIISIIOTHCS B ITOCTITOBHOCTI

. fo=f —f
JaHUX BI/I6lpKI/I SIK IICEBA0YACTOTU .

IIpakTH4Ha YacTHHA
1. HocniauTy OUCKpeTH3aLilo CHHYCOINaIbHOTO CUTHALY 3 YaCTOTOIO

1f 2f

. f.o . .
f, BHOIpKaMH 3 YacTOTOIO S BiJ 1o . TloOGynysatu rpadik
fo/ f,=p(f/ fs).
2. IoCHiIUTH TUCKPETH3ALIIF0 CHHYCOIIAIbHOTO CUTHATY 3 YaCTOTOIO

f =0,01f : f f, =50
¢ Ha ¢oHI 3aBaj 3 YACTOTOW ¢ (HampuKimajg, © I'm),

. f,=12f, .
BUKOPUCTOBYIOUH BHOIPKH 3 4aCTOTOIO . [lobynyBatu rpadiku
3aJIeKHOCT] Bil yacy CHTHally pa3oM 3 3aBaJlaMH MEpEXi, BCTAHOBJIEHOT'O

CUTHAITy Pa3oM 3 fO.BI/ISHa‘II/ITI/I fo B BCTaHOBJICHOMY CHTHAJI.

3. Hocmiautu nudpoBUil NpUYMHHUA (QIUIBTP HU3BKOT YacCTOTH
KOB3HOTI'O CEpEJHhOr0 CUTHANy. B SKOCTI CHTHANIB, IO BUMipIOIOTHCS,
o0paTu cywmiml IIyMy Ta CHHYCOiJAJIbHOTO CHTHAIIy a00 IOCIiJOBHOCTI
NPSIMOKYTHHX iMITynbCiB. JlocmimuTu sKicTh QinbTpamii mpu  pi3Hil
KUTBKOCTI  BHOIPOK 1[0 yCEpeIHIOIOThCA. [IpUBECTH  OCIHMIIOTpaMH
JIOCJIIKEHb.

4. [Jocnimutn uUUppOBUHA EKCHOHEHUiaNbHUH (UIBTP HU3BKOI
YacTOTH MEPIIOTO MOPSIKY. B sSIKOCTI CUTHAIIB, 10 BUMIPIOIOTHCS, 00paTh
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CyMilll IMyMy Ta TMOCTIAOBHOCTI MPSIMOKYTHHX IMITynbCiB. JlocmimuTu
AKICTB (BiIbTpaLi IpU Pi3HOMY 3HAUEHHI BaroBoro Koedimienty & .

MeToanuHi BKa3iBKu
JocmmkeHHss TporeciB  AUCKpeTH3aIlii Ta ¢inbTparii CHTHATIB
MPOBOAUTH y cepenoBumi Simulink.

KouTpoabHi 3anuTaHHs

1. Etarmn BBeneHHs 3i0paHuX MaHUX B KePYHOUWHA KOMIT toTep 1 ix
00po0OKH.

2. BuMoru 10 iHTepBaly AUCKpETH3AIlil.

3. IIlo Take wacrora HalikBicTa.

4. Slki ¢ineTpu 3ByThC Moving Average — MA, AutoRegressive —
AR, ARMA, causal, non-causal, exponential smoothing.

5. Omnepartii 00poOKHM BIMipIOBaHOT iH(pOpMAIIii.

INPAKTHUYHA POBOTA 9
BeiiBjeT anaJi3 curuaJjis

Merta po0OTH: BUBYNUTH TNPHUHLUUIM AOCHIIPKEHHS Ta IOPIBHATH
MOJJIMBOCTI epeTBOpIoBaHb Pyp’€ Ta BEHBIET-TIEPETBOPIOBAHHS.

TeoperuyHi BizomocTi

Sk mpaBMIIO, CUTHAIH IO TOCIIIKYIOTHCS MPENICTaBIeH] IK (QyHKIIIT
yacy (y vacoBiii oOyacti). ¥ 0araThox BHUIQJKaX KOPHUCHUM € 3HAHHS
CIIEKTpa YacCTOT, SIKi MICTSTBCS y BUXIJTHOMY CUTHANI — MPEJCTaBIICHHS
CHUTHAJIy B YaCTOTHIiH oOusacTi. sl mepexony BiJl 4aCOBOTO MPEICTaBICHHS
JI0 4YAaCTOTHOTO BHKOPHMCTOBYETHCS TepeTBoproBaHHs ®yp’e. Horo
HEJIONIIKM BUSIBIISIIOTHCSI TIPU aHali3i HeCTalllOHApHUX CUTHANIB, TaKUX
CHUTHQJIIB B SIKMX OKpeMi TapMOHIKM TMPHCYTHI HE BeChb 4Yac HOro
cnoctepekeHHs.  [Ipuy  aHami3i  Takux  cUrHalmiB  e€(eKTUBHO
BUKOPHCTOBYBATH BeliBiieT-nieperBoproBanns [10].

IIpakTH4YHa YacTHHA
1. Hocninutu oOMmexxeHHst meperBoproBanHs @Dyp’e. lns doro B
cepenoBuii Simulink 3i0patu reHepaTOpH CUTHAIB:
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X, (t) = cos(2710t) + cos(2725t) + cos(2750t) + cos(27100t) ©.1)

cos(2710t), 0<t<300 wmc

cos(2725t), 300t < 600 mc

X, (t) =
cos(2750t), 600 <t <900 mc

cos(27100t), 900<t <1200 mc _ (9.2)

2. BuxoHatu mopemtoBaHHA Ha dacoBoMy iHTepBaii [0,1200 wmc] i
OTpUMATH CIECKTPHU CI/IFHaJ'IiB X1 Ta X3 3 BUKOPHUCTAHHAM IIEPECTBOPIOBAHHA
®yp’e ta 6moka FFT (Simulink/DSPBlockset/Estimation/PowerSpectrum

Estimation). I'padixu X,(t) Ta X (®) , @ TaKoX CIEeKTpU CHTHAIIB
BiTOOpa3uTH y 3BITi.

3. JlocmiauTH MOKJIMBOCTI BeWBIET-TIepeTBOpIOBaHHA. Jlns 4oro
BUKOPHCTATH CUTHAIU X; Ta Xp , sAKi 3amaHi piBHaHHsaMH (9.1) u (9.2) Ta
3aci6 Wavelet 3 makery Toolboxes Matlab.

KoutpoabHi 3anuranus

1. IlepeBarm mpejacCTaBICHHS CUTHAIIB Yy YacOBid Ta YacTOTHIN
oOnacri.

2. Komm’rotepHi 3acobu aiist Dyp’e Ta BeHBIET-IEPETBOPIOBAHHSI.

3. IlepeBaru BEUBIIET-TIEPETBOPIOBAHHS MTOPIBHSHO 3
nepeTBOproBaHHAM Dyp’e.

4. ToustTs ckeinieT QyHKIIT 1 MATEPUHCHKOTO BEHBIIETY.

5. Metoauka aHai3y CUTHAJIIB C BUKOPUCTAHHSM BeliBiera Xaapa.

6. MeToauka  KpaTHOMAcHITAOHOTO  aHami3y  CHUTHaliB 3
BUKOPHUCTaHHIM BEHBIIETOB C KpaTHICTIO n = 3.

INPAKTUYHA POBOTA 10
Mopeni 3Hanb. JloriuHe nporpaMmyBaHHs

MeTta poGoTH: HABUMTHCS CHHTE3yBaTH 3HaHHS 3 (akTiB 3a
JIOTIOMOTOFO JIOT1YHOT0 nporpamyBanHs MoBotro [TPOJIOT .
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TeoperuyHi BizomocTi

Jloriune mporpamyBaHHS — I1I€¢ BHKOPHCTAHHS JeAyKTHBHUX
npouenyp (Mpoueayp JOriYHOTO BHBOIY) SIK MeXaHi3My oOuucieHs [15].
Jns aBTOMaTH3anii o0UMCIIEeHb BUKOPHUCTOBYIOTHCS MPOTPaMHU Ha S3UKaX
JOTiYHOTO TporpamyBaHHs, Hanpukimax [IPOJIOI [15]. ¥V rtakmx
mporpamax (hOpMYITIOIOTECS BIAOMOCTI TPO 3anady y BHUIJLIAL JOTTYHUX
aKkcioM Ta TpUIYIICHHs, JoctaTHi g 11 pimenHs. Cama 3amada
(hOpMYITIOETHCS SIK IITHOBE CTBEPKEHHS, IO T/IISATAE TOKA3Y.

IIporpama moBoro [TPOJIOI" ckiramaeTsest 3 pedeHb. Kokae peueHHs
3aKiHYYEThCS Kpankoro. PedeHHst OyBaloTh TphOX THINIB: ()aKTH, IpaBUIIa Ta
nuTaHHg. DakTH MICTATH NpaBWia, SIKI € 3aBKId OE3yYMOBHO, BIpHHUMHU.
[IpaBuna MiCTATH CTBEP/KEHHS, ICTUHHICTH SIKUX 3aJI€KUTh BiJl NESIKHX
BUMOT. 3a J[OMOMOrol0 TNHTaHb KOPHCTYyBad 3allUTye€ CHUCTEMY, SKi
CTBEP/KEHHS € ICTHHHUMH.

MOXIMBOCTI JIOTIYHOTO TPOTPAMyBaHHS BHKOHYBAaTH JIOTIYHHMA
BUBIJI 13 CTBOPEHHIM HOBOTO 3HaHHS Ha OCHOBI CTATUYHOTO OMFHCY CHTYaIlii
(ctany Jeskoi NPUKIAAHOI 00JacTi  pealbHOrO  CBITY)  IIUPOKO
3aCTOCOBYETBCA Y PI3HOMAHITHHX "eKCHEPTHUX cHcTeMax' — cHUcTeMax
MiATPUMKA TPAXHATTS PilICHb.

IIpakTnyHa yacTuHa

1. 3acTtocyBaHHS JOT1YHOTO BUBOAY [UIS aHAJI3Y JIOTTYHUX CXEM.

Hexaii 3aiana jioriuda cxema HariBcymatopy (puc. 10.1).

L5t cxema onncyetscst MoBoto [TPOJIOI sk cTBepmkeHHs

half — add (A, B, S, C) < xor (A, B, S), nand (A,B,T1), not
(T1,0).

Enemenrapni ¢yHnkiii Xor, nand, not omucyrThCs 3a JOMOMOTOO
(haxTiB, 1110 TOBTOPIOIOTH BIIOBIIHI TAOIHIII iICTUHHOCTI:

xor (X, X, 0)
xor (0,1, 1)
xor (1,0, 1)
nand (0, 0, 1)
nand (0, 1, 1)
nand (1, 0, 1)
nand (1, 1, 0)
not (0, 1)
not (1, 0).
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Xxor

T1 c
E— nand not

Pucynoxk 10.1 — Cxema HamiBcymMaTopy

ChopmynroBatu Mooro [TPOJIOI nuranHs:

a) Sxi Buxoau S u C miei cxemu mpu Bxonax 0,07

0) Ilpum sxux Bxomax, Buxig S Oyme HympoBuM, a Buxim C —
OIVHAYHUM?

B) [Ipm sikmx Bxomax cxemu Buxoau S u C OynyTs 30iraTucs?

Buxonaru ITPOJIOI' — nporpamu 3 NOCTaBJIEHUMH NMHUTAaHHAMHU Ha
KoMIT'10Tepi. TeKCTH Tporpam i BiJIIOBil MPUBECTH B 3BITi.

2. TlepeBipuTH 3a JOMOMOTOI JIOTIYHOTO NPOTPaMyBaHHS YH €
NPaBUIBHUMH HACTYIHI MIpKyBaHHS:

"Sxmo JlxoHc He 3ycTpiuaB wHiero Hiwuto Cwmita, To abo J»oHC OyB
BOMBIIEM, a060 IxoHc OpexyH. fAkmio Cuit He OyB BOuBIEM, To [I>)KOHC He
3yctpiuaB CMita Li€r0 HiY40, i BOMBCTBO MaJI0 MicLe HicCs MOIYHOYI.
Slkmo »x BOMBCTBO MaJIo MicCIle Imicisl TOMyHOo4i, To a0o CMit OyB BOMBIIEM,
a6o Jlxouc € 6pexyH. Omxe, CmiT OyB BOUBIIEM."

Texctu [TPOJIOI" — nporpaMy IPUBECTH B 3BITi.

3. IlepeBipuTH 32 JOOMOTOIO JIOTIYHOT'O MIPOTPaMyBaHHs iCTUHHICTD
CTBEP/IKEHb:

a) cemyibKi HE XPOHIYHI TUTBKM B CIIyYa€ BIJICYTHOCTI Yy HHUX
BJIACTUBOCTI JIATEHTHOCTI;

0) TaTEHTHICTH CeIyJIeK He € He 00XiHOI0 BUMOTOO iX XpOHIYHOCTH
a00 01 ypKaIbHOCTH;
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B) cemynbKi OiypkanmbHI TITPKM B BHIAAKY iX XPOHIYHOCTH abo
JIATEHTHOCTI;

T') XpOHIYHOCTD CeMyJIeK € JOCTATHBLOI0 BUMOT'OIO IX JIATEHTHOCTI abo
0ipypKaITbHOCTH;

1) IS Toro, o6 cemynpki Oynmu OidypKanbHi, JOCTATHBO TLTHKU
o0 BOHU OyIIM XPOHIYHI;

€) A7l HEXPOHIYHOCTH CeIyJIeK HEOOXiTHUM € BiACYTHICTb y HUX SIK
0idypKaIbHOCTH, TaK 1 JJATEHTHOCTI.

Bimomo, mo "XpoHiuHI cemynpKi 3aBXOW JATeHTHI abo
0ipypranbHi".

Texctu [TPOJIOI — nporpaMu IpUBECTH B 3BITi.

KoutpoabHi 3anuranus

1. o Take JoriyHe MpOTrpaMyBaHHSI.

2. Ctpyktypa nporpamu Mmoo [TPOJIOT.

3. JlaiiTe BU3HAYCHHS peUeHb PI3HUX THIIIB, SIKi BUKOPHUCTOBYIOTHCS
B [TPOJIOI" - mporpamax.

4. Tprox mkomsipiB A, B u C Oymno BUKINKaHO A0 AMPEKTOpYy. B
Oecini 3 IUPEeKTOpOoM A CTBepKyBaB, o B OpexyH, B cTBepkyBaB, mo
opemie C, a C crtBep/pkyBaB, mo obouasa A u B, Opemyts. Illo moxe
3aKJIIOYUTH TUPEKTOP?

5. Meroauka aHamizy JIOTidHHUX cxeMm ¢ nomomorowo [TPOJIOL -
MpOTpaM.

6. Cunte3 excniepTHUX cucteM ¢ gonomororo [TPOJIOI" — nmporpam.

INPAKTUYHA POBOTA 11

Be3nepepBHi Mojesi TMHAMIYHHX CUCTEM

Meta po0OTH: HABYMTHCS NPOEKTYBaTH Ta BHKOPHCTOBYBATH
KOMIT I0TepHY MOAEIb Oe3MepepBHOI CHCTEMH IO JOCHTIHKY€ETHCS.

TeopeTuyHi BinomocTi

Mogens cHUCTEeMH JOOCHII)KEHb BKIIOYAE MIACUCTEMH 00’ €KTa
JIOCITI/DKEHHS, PEeTYJIIOBaHHs, 30BHIIIHBOTO CEPENOBUIA Ta OOPOOKHU
JAHNX.
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Buxiganmu qaHumu U1t moOyI0BY MiACUCTEMH 00’ €KTa JOCHTIKEHb
€ pe3ympTaTH TEOPETHYHHUX [OCIIPKeHbh B (opmi AudepeHiarbHuX
piBHsHb abo mepenartouHi (yHKUIi eneMeHTIB 00’€KTa Ta 3B’S3KIB MiX
HUMH, IO ONHUCYIOTh TMOBEOiHKY 00’€KTa; OMUT EKCIEPTiB, Pe3yNbTaTu
CITOCTEPEIKEHHS 3a peakKIliIMA Ha BHXITHI 30BHIINMHI il aHAJIOTIIHOTO
o6’exra [1, 2, 13].

[Tizcuctema perymtoBaHHs MicTUTH peneiinuit, [IN]] abo newiTkmit
perymaropu. Mojenb 30BHINIHBOTO CEepPEeIOBUINA TPEICTABISIE COOOIO0
¢opMyBadi 3aleKHUX BiJl 9acy 30BHINIHIX Iilf HA 00 €KT JOCIHIKCHHS.
[lizcuctema o00poOKkM nmaHWx 3a0e3nedye pO3PaxyHOK BTOPHHHHUX
nmapaMeTpiB, Bi3yaiizallifo Ta 30€peKCHHS pPe3yJIbTaTiB JIOCTiKEeHHS. B
JIETKAX BHITAJKaX CKJIAJIOBOI0 YaCTHHOK Mojeni 00’€KTa MOCTIKEHb €
MoJieJl oro ne()eKTiB U TEXHIYHUX CTaHIB.

CucrteMa JoCHipKeHb MOKe OyTH peani3oBaHa B IPOrPaMHOMY
CEPEIOBHII[I CHCTEMH YIPABIIHHA 00’ €KTOM SIK KOMIIOHEHT IPOTPaMHOTO
3a0e3MmeueH s MPorpaMoBaHOro JOrigHOTO KoHTpoJdepa, SCADA-cucremu
a00 B yHIBEpCaJIbLHOMY TaKeTi MOJACIIOBaHH:, Harpukiag Simulink.

IIpakTH4Ha YacTHHA
1. BukoHaTu aHami3 BHUXIIHUX JaHUX I MOOYIOBU CUCTEMH

JIOCITI/DKEHb TEIUIOBUX TIPOIECIB B MAanepoBoi 130Ji1ii OOMOTOK Yy
CHJIOBOMY MacJjiOHanloBHeHOMY TpaHchopmaropi. Tpanchopmarop mae
OJIHY CTYIEHb OXOJO/KeHHs Ta mpairoe B peskumax ONAN (Hacocu Ta
BEHTWIISITOPH HEe BUKOpUCTOBYIOThCs), OFAF(Hacocm Ta BeHTHISTOPH
HPALIOIOTh). PerymoBaHHs TeMIepaTypd Maclia BUKOHYEThCS peJICHHUM
PEryJsITOPOM IO 3HAYEHHSIM TeMIIEpaTypH BEPXHIX CJIOiB Maca.

st cTBopeHHs TepMoIuHaMivHoT Moeni Tpancpopmaropa (TAMT)
BUKOPHUCTATH PIBHSHHS OaynaHCy eHepriil. JledekT cucteMu 0XO0JIoKEeHHS,
10 MPHUBOAWTH A0 3HIKEHHS B Ipoleci exciutyaTtauii Tpancdopmaropa
e(DEeKTUBHOCTI  OXOJIOJDKEHHSI ~MOJEJIOBATH  BBEACHHAM  3aJIS)KHOCTI
TEIJIOBOTO OMIpPYy JUISHKHM «TpaHc(hOpMaTop — 30BHIIIHE CEPEIOBUILE» B
yacy. HasBHicTe nedekTiB nmpuBOIUTH 10 BiAMOB. bynemo posmiyarb
KatacTpoiuHi M MapaMeTpUyHi BiIMOBH CHCTEMH OXOJOMXKeHHS. s
Hactpoiikn  TJIMT  BHKOpPHCTOBYBaTM  TEXHIYHI  XapaKTEPUCTHKH
TpaHcdopmarTopa LI0 3a1aHUi 1 pe3yJabTaTH HOro TeIJIOBUX BUIPOOYBaHb.

Mogens «30BHILIHE CEPENOBHIIC» pi3HA Ha PI3HUX eTamax
JIOCITIJDKEeHHS. 30BHINIHI Jii MOXKYTh AyTH HE3MIHHHMH CHHYCOTIa bHUMHU,
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IMIYIbCHUMM, BUIAJKOBUMH, pEaJbHUMU JaHUMHM, IO OTPUMaHI
CHCTEMOI0 MOHITOPHHTY IapaMmeTpiB TpancdopmaTopa u Jp.

[Tincucrema 00poOkK HaHUX (HOPMYETHCS B BIANOBIAHOCTI JO METH
JOCHIDKEHHSI Ta MOXKE BHKOHYBAaTH PO3PaxyHKH TeMIepaTypu HalOiNbII
HarpiToi TOYKM i30JIALii, CYMapHOTO 4Yacy BBIMKHEHOTO CTaHy CHCTEMH
OXOJIO/DKEHHSI, BiTHOCHOI CKOPOCTI 3HOCY 130JiAmii, BUTpaT pecypcy
i3omsLii, 3aTpaT Ha (QYHKUIOHYBaHHS CHUCTEMH OXOJIOJKCHHS 3a 4Yac
JOCIIDKEHHS Ta 1HIII.

B sixocTi cepemoBuIia MoaemoBaHHs 00opaTty 3aci6 Simulink.

2. Bukonatu Hanarompkenas TIMT. [lnst goro 3i0paTu 110 MO/JICINb
y 3aco0i Simulink, 3MozenOBaTH 30BHIINIHI JIii, MPY SKUX MPOBOIMIUCH
TEIUIOBI BUMPOOYBAaHHS, OTPUMATH B Pe3yJIbTaTi MOJAETIOBAHHS 3aJIeKHICTh
TeMIIepaTypt BEpXHiX CJIOiB Maciia OT Yacy Ta, IUIIXOM MiI00py TeIUIOBUX
nmapaMeTpiB MOJeNi, JOOUTUCS 1i MaKCUMaJIbHO MOXKJIUBOI BiAITOBIIHOCTI
pe3ynpTaTaM TeruioBUX BUNpoOyBaHb y pexkumax ONAN, OFAF. Ilicas
BUKOHAHHS HANAro>KCHHS OLIHUTHU MOTPIIIHICTh MOJCTIOBAHHS.

3. BukoHaTu qocmipkeHHs TeIIOBUX MPOLECIB Y TpaHChOopMaTopi y
BIJICYTHOCTI NTe()eKTiB CHCTEMH OXOJO/DKEHHS. 3 II€I0 METOI0 ITOE€THATH
koHTyp perymooBanas TJMT Ta peneitauii perynsarop. TerumoBuii omip
IUITHKA «TpaHc(opMaTop — 30BHIIIHE CEPEOBHIICY» 3a1aTH KOHCTAHTOIO,
yac MOJIENIOBaHHS po0OoTH TpaHchopmaropa — cyTku. [lapamerpu
CYTOYHOTO KOJMBaHHS Temmeparypu obOpatu mo JACTY 14209-97 s
HAMOIBII JKapKoro JHs pPOKy. MOJENIoOBaHHS TEMJIOBUX MPOIIECiB
NPOBOJMTH TPU Pi3HUX (HopMax 3aJeKHOCTI CTPYMY HaBaHTaXCHHS Bill
yacy. B pesynbTari mociizkeHb BCTAHOBUTH MaKCHUMaJbHY TEMIIEPATypy
BEpPXHIX CJIOIB Maclia, HaHOUIbII HArpitToi TOYKH 130JAIii OOMOTOK,
CyMapHH# 4ac s poOOTH cucTeMH oxojiojpkeHHs B pexumi OFAF,
MaKCHUMaJbHY BiTHOCHY IIBUJKICTh TEPMIYHOTO 3HOCY i30JIAIi1, BUTpATY
pecypcy i3o1stii 00MOTOK.

4. JlocnmiauTH TEIUIOBI MpollecH B TpaHCHOpPMATOpi NMPH HAsIBHOCTI
napamMeTpuuHux abo KatacTpopiyHuX JeeKTiB B CUCTEMI OXOJOIKEHHS.
s 9oro, B MOzeNb CHUCTEMH, SIKa ONMUCAaHAa B IMYHKTI 2, BeCTH JedeKT
CHCTEMH OXOJIOIKEHHS 1[0 BUSBIIAETHCA B POCTi (JiHIIHO abo cTpuOKOM )
MOYMHAIOYH 3 JISIKOTO MOMEHTY 4acy, 3HaYeHHs TeIJIOBOTO o(ipy MUISHKA
«TpaHchopMaTop — 30BHIIIHE cepenoBuile». [lopiBHATH pe3ynbTaTu
JTOCITiPKEHB 32 IyHKTaMu 2 u 3.
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KouTpoabHi 3anuTaHus

1. OOmactp 3acTocyBaHHsS, IIepeBard Ta HEAOJIKM MeTojaa
JTOCITIPKEHHS IIISIXOM KOMIT FOTEPHOTO MOJICTIOBAHHS.

2.  OcHoBHI eJIEMEHTU CHUCTEMH IOCHIDKEHHS METOIOM
KOMIT IOTEPHOTO MOJICITFOBAHHSI.

3. OCHOBHI €JIEMEHTH CHCTEMH JOCIHIPKEHHS TETUIOBUX IMPOIIECIB Y
CHJIOBOMY MacJIOHAIIOBHEHOMY TpaHCc(opMaTopi.

4. Meroauka Hanmaromkenus TAMT.

INPAKTHUYHA POBOTA 12
JuckpeTHi MoJesi TMHAMIYHHMX CHCTEM

Meta: BUBYMTH METOJW CTBOPEHHS, TUCTAHIIHHOTO KOHTPOIIO Ta
JMUCTAHIIMHOTO  CIIOCTEPEKEHHS JWCKPETHUX MOJENed IHHAMIYHIX
CHUCTEM.

TeoperuyHi BizomocTi

lopunna nabopatopis GOLDi (Grid of Online Lab Devices
[lmenau) po3pobiieHa jgenapTaMeHTOM IHTETPOBAHMX KOMYHIKaliiHUX
cucteM (Department of Integrated Communication Systems) B
yHiBepcuTeTi TexHonoriii Inemenay (Ilmenau University of Technology,
Himerunna)). Bona Hajae HaOip iHCTpYMEHTIB, IO MiATPUMYIOTh BCi €Tanu
NPOEKTYBaHHS JUIs CKJIQJIHUX 3aBJaHb YIPaBIiHHA (HAIPHKIaJ, B 00JacTi
TEXHIKM KepyBaHHS, pPOOOTOTEXHIKM, TeleMexaHiku). MeTa CHCTeMH
GOLDiIl, mo6 moka3até cy4acHi crnocoOu i mpoOiieMH AUCTAHIIHHOTO
KOHTPOJIIO Ta JMCTAHIIHHOTO CIIOCTEPEXKEHHS pealbHUX IMPOIECiB, 3
KOMIUIEKCHAM Ta IHTEPAaKTHBHUM BHKOPUCTAHHAM Cy4dacHHX I[HTepHer i
Inrpaner TexHomorii, Takux sk HTMLS, JavaScript, i T.1. BoHa mpormnonye
pi3Hi QyHKINT, Taki sK Bidyamizamis Ta aHIMallis, sKa JO3BOJSE
CHOCTepiraTd 1 NepeBipUTH BCi BIACTUBOCTI KOHCTPYKWii. 3B'SI30K 3
(dbopManbHUMHU METOJAMH IPOSKTYBAHHS, MOJICJIFOBAHHSI 1 IPOTOTHITYBaHHS
BUKOPUCTOBYETBCSL Ui CTBOPEHHSI OCHOBH JUISI PO3BHTKY HaJiHHOT
KOHCTPYKLII CHCTEMHU.

Hdns  BukopucranHs Jjabopatopii GOLDiI  HeoOXximHO Matm
MIIKITFOYeHUH 10 Mepexi Internet mepcoHaibHUE  KOMI'IOTEp 13
BCTaHOBJICHMH Ha HBOMY INporpamamu Opaysepa i Java — mamuan. s


http://www.sokol.ua/terka-farfor-17-sm-online-900880-43699/p153117/
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BXOIy B Jlaboparopito citig Bukopucratu nocriaanus http://goldi-labs.net.
ITicns peectparii MOXIHBO 00paTH 3py4dHy MOBY cCIHinKyBaHHA. Jlami Ha
JOMAIIHI{ CTOPIHII MPOTNSIHYTH Mpe3eHTallio Jadoparopii, a Ha CTOPiHIi
"®i3nyHa cuctemMa" 03HAHOMHUTHUCH 3 OMKMCOM MOJENIeH Ta TEPETiKOM iX
JlaBadiB Ta BHKOHaBYMX MexaHi3miB. Ha cropinmi "CrapToBuit
ekcriepuMeHT" oOpatu Omok kepyBaHHs "KiHIleBuii aBTOMatr" Ta OAHY 3
3alPOMOHOBAaHNX (DI3MYHHUX CHCTEM. SIKIIO EKCTIEPUMEHT HE TOCSHKHHH, TO
o0patu BipTyalbHHN PeKUM pOOOTH Ta MMOYATH €KCIIEPUMEHT.

Y BiKHI €KCIIEpUMEHTY B OJIOIi KepyBaHHS MOMIIMBO 3aBAHTAXUTH
cBil (aiin abo AeMOHCTpaUifHMI MPHKIAA, MPOTJSHYTH OMUC BXOJIB Ta
BUXOJIIB MoJieJi. Y OJIOIl KepyBaHHS IOTOKOM BHKOHYETHCS CTapT/3yIHHKA
IpoLeCy BUKOHAHHS IIPOrpaMy KEpyBaHHSI.

Y OCHOBHOMY BIKHi MpelCcTaBlieHa aHiMalisi poOOTH BipTyanbHOI
MoJielTi 00'€KTy KepyBaHHS Ta € MOYIJIMBICTh KOpEr'yBaHHSI BHUpa3iB Qaiity
3 TIPOTPaMOI0 KepyBaHHS, SKi BU3HAYAIOTH IMOBEAIHKY BHXOJIB Ta MAIIUH
MoJeri.

[Mpuknan mpoeKTy MoOXHa 30eperTh Ha CBOEMY KOMITIOTEpi i
NEePersiHyTH 3a JOINOMOTOI CTaHAapTHOi mporpamu biokHoT. Y ommci
FSM — mopeni BUKOpUCTaHi HACTYIHI MO3HAYEHHS: X — BXiJHA 3MiHHa, Y —
BUXIiJIHA 3MiHHA, Z — CTaH, & — aBToMart, # — joriuna omepariss OR(ABO), &
— noriuna onepattist AND(I), ! — noriuna onepariss NOT(HI).

IMpakTnyHa yacTuHa

1. Ha caiiti 1abopaTopii 03HAHOMUTHUCH 3 CTPYKTYPOIO jabopaTtopii
Ta OMHCOM ICHYIOUYMX Mojienell. BUKOHATH OJIWH i3 IEMOIPUKIAIIB.

2. 3a pomnomoroto iHcTpymeHTy GIFT crBOoputn BiacHuit FSM
(ckiHUeHHMH aBTOMAaT) KEepyBaHHS Ta BHKOHATH HOTO y BIpTyalbHOMY
peKUMI.

3.
KouTpoabHi 3anuTanus
CrpykTypa BuaajieHoi JadbopaTopii
[Tpuniunum poGotu Qi3MUHMX MOAETEH.
Omnuc CKiHYEHOTO aBTOMATy KepyBaHHS (Pi3UUHOI0 MOJEILIIO.
4. TexHnouorii peanizallii CKIHYCHOI0 aBTOMATy KepyBaHHS (i3UYHOIO
MOJEILIIO.

wnN e


http://goldi-labs.net/
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INPAKTUYHA POBOTA 13
I'iopuani Moaeni AMHAMIYHUX cHCTEM
MeTa: HaBYUTHUCH PO3POOIIATH SIEMECHTH T1OPUIHINX CHCTEM.

Kopotki Teopernuni nani

JlnHaMidHi CHCTeMH, B SKHX IUCKPETHI 1 Oe3mepepBHI MOBEIIHKH
OPUCYTHI OJHOYACHO Ha3uBalTh riopuanumu [17]. Taki cuctemu
(hopMati3yroTh TiOPUIHUMYU aBTOMATaMH, SIKi OTIUCYETHCS KOPTEKEM:

H=(W, X, M,F,T),

ne W = {u, y} — 6e3mi4 BximHux (u) i BuxigHux (y) 30BHIIIHIX 3MiHHUX;

X Bu3Hauae Oe3nepepBHE MPOCTip, TS IKOTO Oe3nepepBHi 3MiHHI cTaHy
X MOXXYTb IpUIIMaTH CBOT 3HAYCHHS;

M — Oe3niu pexuMiB Oe3MEPEPBHOTO MOBEIIHKH 3 SKUX TIUNBKH OJUH
PEXUM aKTUBHUU B JAHUH MOMEHT 4acy;

F — mmckperne Oesnmiu mudepeHmiHo-anrebpaiuanx piBHsHE (DAE)
MEPUIOTO MOPSAKY;

T — 0e3J1i4 mepexo/IiB BiJl OJTHOTO PEKUMY JI0 IHIIIOTO.

Koxne DAE piBHAHHS BH3HA4Ya€ B3a€MO3B'SI30K MK 3MIHHHMHU

cTaHy (X), iX MOXiTHUMH 3a YaCOM Tepiioro nopsAaxy (X’) i Bxomamu (w):

fm (X, x’, w) =0, meM.

Mogeni (QyHKIIOHATBHUX CTPYKTYp TiOpUIHUX aBTOMATIB CHCTEM
VIpaBIiHHS TPEACTABISAIOTh Y BUTIISAL i€papXiqHOI CTPYKTYPH KOHTYpIB
JIUCKPETHOTO 1 Oe3MepepBHOTO yNpaBiiHHA. THIOBI eneMeHTH IHX
(GYHKIIOHATBHUX CTPYKTYp — KIHIIEBI aBTOMAaTH, BXiJHI 1 BHXIigHI
orepalliiiHi aBTOMaTH, sIKi QYHKI[IOHYIOTh B i€papXii CTPYKTYp YIpaBIIiHHS.

I'iOpugHuii aBTOMAT, SIKUA YOpaBIs€e OJHOPO3MIPHOIO MOJEIIIIO
aBTOMAILIMHY HaBeJleHO Ha puc. 13.1.

TlonoxkeHHs KepoBaHOI aBTOMAIIMHU 33JIa€ThCSl KOOPJHUHATOKIO X,
BX1IHUMHM 3MiHHUMHU Ul 1 u3. 3MiHHI cTaHy — IBUAKICT X i IPUCKOPEHHS X
KEpOBaHOI aBTOMAIIMHU. TpH pexuMy Oe3mepepBHOrO MOBeAiHKH: ml —
ralibMyBaHHs; M2 — po3riH i m3 — 30epeKeHHsI MMOTOYHOI HIBHJKOCTI.
[MoBeninka cucteMu B X pexxuMax onucyerbesi DAE piBusiausvu f1-f3.
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besniu mepexoniB T ckimamaeTses 3 M'SITH MEPEXOMIB, KOXKEH 3 SKHUX 3a7a€
YMOBY TIEpEXO0.y.

I 1) by =k )N
ug 1ot =0

mm————— (AT A

i H -

T

S 7
Vehicle Auxilary Traffic b <k tk

Vehicle Sign A

(a) (b}

Pucynok 13.1 — BuzHaueHHs eneMeHTIB (a) Ta rpad riopuaHOTO
aBromata (D) Mozeni ynpaBIliHHS aBTOMAIIMHOO

ne Vehicle — kepoBana aBroMarimna;
AuxilaryVehicle — nepemkona pyxy;
Trafic Sign — 3Hak 3ynuHKY.

Ctpykrypa TiOpMAHOI CHCTEMH YNPAaBIIHHA 3 HE3AICKHUMH
KOHTYpaMH YTIpaBIiHHSA TpuBeleHa Ha puc. 13.2, me Bx. OA — Bxigsi
onepariiini aBromatu; Bux. OA — BuXigHi omnepariiiHi aBToMatd; YA —
ynpasistounii aBToMat; [| — maBaui; BM — BukonaBui mexanizmu; OY —
00’€KT ympaBIiHHS.

—3| I0A (Bx. OA) > oo.(x) (j HX.

L 5| 104 Bx 04) FSM (VA) 5| OOAGmx
0A)
L] S (D £ (00) CcoOY) | A (BM) e
—

Pucynok 13.2 — CtpykTypa riOpuaHOi CUCTEMH YIPaBIIiHH 3
HE3aJIKHUMH KOHTYPaMH yIPaBIiHHS
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Y cTpykTypi CHCTEMH YIpPaBIiHHSA JIIOTh HE3aJIEKHO OAWH Bij
OJIHOTO J[Ba KOHTYPHU YIIPABIiHHS:

—CO-S-10A-O0A-A-CO — koHTyp Oe3mepepBHOTO YIPaBIiHHS;

—CO-S-1I0A-FSM-OOA-A-CO — KOHTYp JUCKPETHOTO yIpaBIliHHS.

Xin po6otu

1. Bu3HaYUTH €IEMEHTH MOJICIi CUCTEMH YITPABIIiHHS.

2. Po3pobutu rpad riOpuaHOT CHCTEMHU YIPABITiHHS.

3. Po3po0uTH CTPYKTYpy CHCTEMH YIIPABIiHHSL.

4. Pospooutn Stateflow monens Gmoky YA ta Simulink monemni
IHIIMX OJIOKIB.

5. TIpoBectn MoemoBaHHS PO3POOICHOT TiOPUIHOT CHCTEMH.

KoutpoabHi 3anuranus

1. BuzHaueHHs riOpUIHOT TMHAMIYHOT CHCTEMH.

2. HaseniTh npukiamy riOpuIHuX pagioOTEXHIYHUX CUCTEM.

3. Sk dopmarnizyBaTi moBeAiHKY OPHIHOT CHCTEMH.

4. lllo Take BXimHI Ta BUXIiOHI OmepariifHi aBTOMaTH TiOpHUIHOL
CHUCTEMH.

5. HaBemith npukiaaum MojaeNeH  paJiOTEXHIYHOIO 00 €KTY
yIpaBIiHHSL.

INPAKTUYHA POBOTA 14
InTerpoBani Ta KOrHITUBHI cUCTEeMH

Merta: HaBUMTHCH pO3POOIATH EINEMEHTH I1HTEIPOBaHUX Ta
KOTHITUBHHX CHUCTEM.

Kopotki Teopetnuni nani

IarerpoBanuMu OyAeMO Ha3MBaTH CHUCTEMU Yy SAKHX KEpYIOUHil
NPUCTPid HAa OJHOMY PiBHi € 00’ €KTOM YIIPaBIiHHA Ha iHIIOMY.

[MigBumenHss edeKTUBHOCTI (DYHKIIOHYBaHHS CHUCTEM YIIPaBIIHHS
MOe OyTH IOCATHYTO 32 paXyHOK pO3MIMpeHHs iH(opmauiiHoi 6a3u s
BUOOpY BIUIMBIB Ha 00'eKT ympapiiHHA. CHUCTEMH YIPaBIiHHS, B SKUX IS
1i€1 METH BUKOPUCTOBYIOTHCS 3HAHHS 1 SIKI MalOTh KOTHITHBHI 3110HOCTI,
Ha3BEMO KOTHITUBHUMH CHCTEMaMHU.



30

IlpukimagaMu TakuX cHUCTEM € KorHiTuBHE pamio, PJIC, cucrema
KepyBaHHA 00’e¢kToM abo mpomecoM Ta iHImI. 3HaHHA B KOTHITHBHIiH
cuctemi 30epiraloTbcst B OaraTopiBHeBil 0a3i 3HaHp y (opMmMax HaHUX,
iHpopmaii, 3HaHb, pO3yMiHb Ta MyzpocTi. KorHiTuBHa cuctema
CKJIAJac€ThCAd 3 IIJCHCTEM IMM3HAHHS, KOTHITMBHOCTI Ta JISUIBHOCTI.
Ilincucrema mi3HAHHS MICTUTh KOHBepTOpH (opM 3HaHb. Ilimcmucrema
KOTHITUBHOCTI CKJIaJa€ThCs 3 OJIOKIB CIIPUUHSATTS, MIpKyBaHHS, HABYaHHS
ta igmi. [limchcremMa MiSTIBHOCTI — 1€ i€papXiyHa CHCTEMa, sKa
CKIIAJIA€THCS 3 CKIHUCHUX aBTOMATiB METH, CIICHAPiiB, TOBEIIHKH, TOIIO.

Xin po6otu

1. Po3pobutn cxemy iHQOpMAmiHAX 3B’SA3KiB MiXK 00’ €KTOM Ta
MPUCTPOEM YIPaBIIiHHSL.

2. Po3pobutn QyHKIIOHATBHI CXEMH KOHBEPTOPIB «CUTHAN — JaHi»,
«maHl — iHQOpMaris», «iHGopMallis — 3HAHHSY, «3HAHHA — PO3YMIHHS.
Po3pobutn ¢yHKIIOHANEHI CXEeMH KOHBEPTOPIB BTOPHHHOI iH(popMaIlii,
3HaHb TOLIO.

3. Pospooutn Simulink wmomeni 30BHIIIHBOrO CEpeAOBHINA Ta
00’€KTa ynpaBIiHHS.

4. BuOpatu MeTy (yHKIIOHYBaHHSI CUCTEMH Ta PO3POOUTH CKiHUEHI
aBTOMATH METH, CIICHAPIiB Ta MOBEIIHKH.

KouTpoabHi 3anuTanus

BusHadeHHs iHTErpoBaHOi Ta KOTHITUBHOI CHCTEMH.
®opmu 3HaHb, TipaMiga 3Hads DIKUW.

Mogeni KOHBEPTOPIB 3HAHB.

Moens niICUCTEMH JisVIBHOCTI KOTHITUBHOI CUCTEMH.
Ilo Take «KOTHITUBHE PaIio.

agrwbdE
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