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1. Beryn. JlitepaTypa 3a TeMO10 JeKuii

LIpoepamni 3acobu modenrosanns IBC

B nmanumii Wac ckiagaroThCs 1 IHTEHCHMBHO PO3BUBAIOTHCS OCHOBH HOBOI
METO/OJIOri HAYKOBUX AOCHIDKEHb - MamemMamuyno20 MOOEeN08AHHA HA OCHOBI
Komn'tomepnoco _excnepumenmy. CyTHICTh 111€1 METOAOJIOTIl TOJsArae y 3aMiHi
peanbHOro 00'€KTa HOTO MOJEUTI0 Ta JOCHIJKEHHI 3 BUKOPUCTAHHSM CY4acHOTO
MaTEMaTUYHOTO amaparty Ha 0a3l cyuacHozo npocpamuozo 3abe3neuenHs Ta
KOMIT'tOTepiB. MaTemMaTHIHEe MOJICIIIOBaHHS OXOILTIOE HOB1 1 HOBI cdhepH MisTBHOCTI,
BKJIFOUAIOYM SIK TPAJUIINHI JOKIaJaHHS 1O CKIAAHUM TEXHIYHUM CHUCTeMaM, a U
PI3HI raigy3i eKOHOMIKH, YIPABIIHHS Ta TyMaHITapH1 3HAHHS.

Iuvimayitine moldeniosanns Ttiepenadadae MPEACTABICHHS MOJETl Yy BHUIJISIIL
aNrOpUTMY Ta KOMIT'FOTEPHOI MpOrpamMH, SKa JJ03BOJIIE BiATBOPUTH TIOBEHIHKY
00’exTy. IMiTaIiiiHl MOAENTI PO3TJISIAI0THCS SIK €KCIIEPUMEHTH, 110 MPOBOASITHCA Ha
KOMIT IOT€pax, 3 MATEeMAaTHYHUMM MOJIEISIMHU, L0 IMITYIOTh MOBEIIHKY pealbHUX
00'exTiB. IIpy 1IbOMY IMITYIOTBCSI €JIE€MEHTAapHI SIBUINA, 110 CKJIAJal0Th MpPOIIEC, 31
30€pEeKEHHSAM 1X JIOTIYHOI CTPYKTYpU Ta TMOCTIJOBHOCTI y dacli, IO J03BOJISE
OTpUMATHU BIJOMOCTI IPO CTaH CHUCTEMHU Yy TEBHUM MOMEHT 4Yacy Ta OLIHHUTU
XapaKTEPUCTUKU CHUCTEMH. IMITaIliiiHi MOJeNi JO03BOJISIOTh BHPINIYBATH OLIbII
CKJIaJIHI 3aja4l, HDK aHamiTH4yHi. Hampuknan, BOHUM TO3BOJISIOTH JIOCHUTH JIETKO
BpPaxOBYBATH BILUIUB BUNIAAKOBUX (haKTOPIB.

Ilpoepamne 3abe3neuenns komn'romeprno2o excnepumenmy

IIporpamue 3a0e3nedyeHHsT KOMM'IOTEPHOTO EKCIIEPUMEHTY BKJIIIOUYA€E
pi3Hi cepenouiia nporpamyBadHs (Pascal, Delphy, Fortran, Visual Basic),
cuctemu komn'torepHoi marematuku (MathCad, MATLAB), crierrianmizoBani
MpOrpaMHI MNPOAYKTH, OPIEHTOBAHI PIINIEHHS KOHKPETHUX TPHU KIAJHUX
3aBJaHb Y KOHKPETHIN 00J1acTi, Ta 1HIIUX.

B ocranHi poku Bce OUIBIIOI MOMYJISAPHOCTI HAOYBalOTh CHUCTEMU
KOMITIOTEPHOI MAaTEeMaTUKH — NOpOrpaMu, IO BHHHUKIH HA CTUKY
MaTEeMaTHUKHU Ta IHPOPMATHUKHU Ta MIPU3HAYEH] JIJIs BUPILISHHS Ta Bi3yai3alii
MaTeMaTuyHux 3aBaaHb. Cucrema Matlab (MATrix LABoratory -
MaTtpudHa JadbopaTtopisi) 3aiiMae cepesl HUX 0COOJIMBE MICIIE SIK 3a CTyIICHEM
YHIBEpCAJIbHOCT1, TaK 1 CKJIQAHICTIO. 3a BEIMKOIO KIIbKICTIO (DYHKINA Ta
mBuAKocTi obuncienb MATLAB nepesepirye OiabIicTh NOAIOHUX CUCTEM
1 € Oe3mepeuyHrMM JAEpOM y Taily3l YHCEIbHUX PpO3PaxXyHKIB Ta
MaTEeMaTUYHOTO MOJEIIOBAHHS PI3HUX CUCTEM Ta MPUCTPOIB.
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2. CucreMH KOMIT'IOTEPHOI MAaTeMATHKH SIK MPOrpamMHuii 3aci6 podotu 3
CTPYKTYPHUMH, (PYHKIIOHAJIbHMUMHU Ta IHGoOpMANiiHUMHM MaTeMAaTHYHUMH

MOJeJIAMHU

MATLAB, GNU Octave, Mathcad, Wolfram Mathematica, Maple.
2.1. Cucmema komn'romepnoi mamemamuxu (CKM) — 1me komm'roTepHa

mporpaMa 4d IMakeT mporpamM, M0 J03BOJISI€E BUKOHYBAaTH HaWpi3HOMAHITHIIII
MaTEeMaTU4H1 onepailii Ta nepeTBOPEHHs aareOpaiyHUuX BUPa3iB 3aJlaHUX B YUCENbHIlL
ma cumeobHit (3MiHH1, QYHKIII1, TOJIHOMH, MaTPHIIl TOIIO) opmax.

Ocnoeni moawcaueocmi CKM:

CIPOLIEHHS ainre0paiyHuX BHpa3iB A0 CTaHIAPTHHUX (HOPM, Y TOMY YHUCII
aBTOMATUYHE CHPOILEHHS, YacTKOBE 1 MOBHE JU(EPEHIIIOBaHHSI —
ananimuune mooemosanus IBC, @izuunux npunyunie GUMIpHO6aHb,
meopemuyHu PO3PAaxyHOK HOXUOOK BUMIPIOBAHD;
Matlab: Symbolic Math Toolbox;



—  PpO3B'A30K JIHIWHUX 1 JEAKUX HENIHIWHUX PIBHSAHb — MOOen CMamuxu
IBC,

Matlab: s0po cucmemu, Optimization Toolbox;

—  pPO3B'A30K OaraThOX BU3HAUEHUX Ta HEBU3HAYECHHUX IHTErpajiB (B TOMY
YHCIT 0araToBUMIpHUX IHTETpaliB);
Matlab: sopo cucmemu

—  po3B'sA30k OaraTthoXx nudepeHIaIbHUX Ta PI3HUIEBUX PIBHSIHb — MOOei
ounamiku  IBC 6  HenepepsHili ~ma  Ouckpemuiil  opmax.
Matlab: Simulink; Control System Toolbox; Partial Differential Equation
Toolbox; System Identification Toolbox;

— omepatii 3 MaTpUIsIMU — Mamemamuyni mooeni IBC 6 npocmopi cmamny,
ioenmugbikayisa napamempie MameMamuyHux Mmooenet, pespecitiHull

auanis,
Matlab: sopo cucmemu,; System ldentification Toolbox; Control System
Toolbox;

—  CTaTUCTUYHI OOUUCIICHHS — NOXUOKU, MOOEN08AHHS ma OYiHKA, 0O0poOKa
eKCNEePUMEHMATLHUX OaHUX,

Matlab: s0po cucmemu,; System ldentification Toolbox; Statistics and
Machine Learning Toolbox;

—  eKCIOPT ONTHMI30BaHOTO KOAY B IHINI MOBHM MpOrpamMyBaHHS —
CMBOPEHHSL NPOCPAM Ol OOCTIONCEHHS, MOOENIOBAHHS MA NPOEKMYB8AHHS.
00 €Kmi6 BUMIPIOBAHbL MA KOHMPOJIIO.

2.2. Po3wupeni modciusocmi 8i000padiceHus pe3yibmamie MoO0en08aHH .
CyuacHi CKM MmicTATh QyHKIIT TPAKTUYHO 3 YCIX PO3AUIB Cy4aCHOI MaTEMaTUKH,
MIATPUMYIOTh 1HTEPAKTUBHY BI3yasi3allilo, OJIHY YK KUIbKa MOB MpPOrpaMyBaHHS, 1
4acTo JO3BOJISIIOTh KOMOIHYBaTHM aJIrOpUTMH, MaTeMaThyHl (OpMYJIH, TEKCT,
rpadiky, AiarpaMu 4 aHIMaIlio 31 3BYKOM, a TaKOX pE3yJbTaTh OOYMCIICHHS B
onHOMY (paitmi.

Matlab: ¢yukyii nobyoosu oeosumipnux ma mpueumipnux epacghixie 3a
Pe3VIbmamam MoOen08aHH .

2.3. Poswupeni moocrugocmi ggedenusi ma obpobku oanux. Bzaemonis 3
cuctremMamu 30o0py aanux. Cucmema 360py oanux (CCJl; data acquisition, DAS,
DAQ) - koMIUIeKC 3ac00iB, 10 MPU3HAYCHUH TSI POOOTH CIIIBHO 3 MEPCOHAILHUM
KoMI'IoTepoM abo crerianizoBanoro EOM 1 BUKOHye aBTOMAaTU30BaHUM 30ip
iHdopMmalii mpo 3HaYeHHS (I3MUHUX MapaMeTpiB y 3aJaHUX TOYKax o00'ekTa
TOCIIJKEHHS 3 aHAJIOTOBHUX Ta /a00 U(PPOBUX JKEpEN CUTHATY, a TAKOXK MEPBUHHY
00poOKy, HAKOIUYEHHS Ta Nepeavy JTaHuX.

CnuibHo 3 mepcoHanbHO0 EOM, ocHalieHow crneuiajibHuM MpOrpaMHUM
3a0e3neueHHsM (Hampukiaa, Ha 0a31t CKM), cucrema 300py MAaHUX YTBOPIOE
iHdopmarmiiino-sumiptoBasibHy  cuctemy  (IIC). IIC - me OararokaHaJbHHIMA
BUMIPIOBAJIbHUN mpuian abo cucTtemMa MNPWIALIB 3 HIMPOKUMHU MOKIMBOCTAMU
30upanHs, 00pOOKU Ta aHAJI3y AaHUX.




Matlab: Data Acquisition Toolbox; Image Acquisition Toolbox; Signal
Processing Toolbox; Image Processing Toolbox; Neural Network Toolbox; Wavelet
Toolbox.

MATLAB R2020b u LabVIEW NXG 5.10 Community. Iactpyment "Interface
for MATLAB" B LabVIEW NXG, mo m103Bojisi€ 3BepTaTUCA O CHHTAKCUCY
MATLAB i cyminyBaTu nepeBaru rpaiqHoro i TeKCTOBOT'O IMPOrpaMyBaHHS.

LabVIEW (anru. Laboratory Virtual Instrumentation Engineering Workbench)
— 1I€ CepelloBHUIlle po3poO0KH Ta ImaTtdopma Jyuisi BUKOHAHHS MPOTpaM, CTBOPEHUX
rpadiudor0 MoBow mnporpamyBaHHs "G" ¢ipmu National Instruments (CIHIA).
LabVIEW BukopucToBy€eThCsI B cucTeMax 300py Ta oOpoOKH JaHHX, a TAKOX JUIS
KepyBaHHS TEXHIYHUMH OO'€KTaMH Ta TEXHOJIOTTYHMMH IIpoIecamu. [m1eooridHo
LabVIEW nyxe 6nusbka 1o SCADA-cucteM, aje Ha BIAMIHY BiJT HUX OUIBIIOIO
MIpOIO OpIEHTOBaHA Ha BUPILICHHS 3aBAaHb He cTUIbKK B obnacti ACY TII, ckibku
B ACHI.

2.4. Mooicnueocmi  ananimuyHo2o ma __ KOMN IOMeEPHO20  IMImayiino2o
MOOeN08AHHSL.

Matlab: Symbolic Math Toolbox.

Hooamku 3 enacHum _inmezposaHum _cepedosuuiem Uil MOJCIIOBAHHS
1HKEHEPHUX 3aJ1a4 Ta 1Jis1 PI3UYHUX 00UMCIICHB.

Matlab: Simulink; System Identification Toolbox;

2.5. MATLAB — makeT NpUKIAAHUX MpOrpaM [Jisl YHCIOBOTO aHami3y, a
TaKO)k MOBa MPOTPaMyBaHHS, II0 BUKOPHCTOBYETHCA B AaHOMY makeTi. Cucrema
ctBopeHa komnaniero The MathWorks 1 € 3pyunum 3acobom mjist poOGoTu 3
MaTeMaTUYHUMHU MAaTPULISIMM, MAaJOBaHHS (yHKIH, poOOTH 3 alropuTMamH,
CTBOpEHHsI poOouMx 000JI0HOK (user interfaces) 3 mporpamMaMu B IHIIMX MOBAaxX
porpaMyBaHHSI.

B mpoMy makeri 3amadl  pO3MIMPEHHS MOXJIMBOCTEH BHPIIIYIOTHCA 3a
JIOTIOMOTOI0  JIOJIATKOBHX cremiani3oBanux mnakeriB (Toolbox), mo 3a0e3mneuyrorh
MOJKJIMBOCTI CHMBOJBHHUX Ta aHaAJITUYHUX OOYHMCIIEHb, CIICI[laJIbHI 3aco0u
IHTErpyBaHHS 3 1HIIUMHU MakeTamMu. HOB1 BIIaCTUBOCTI Hajana IHTErparlis 3 TakeToM
Simulink, 1o npu3HayeHWH IS IMITAIHHOTO MOJCITIOBAHHS OJOYHO 3aJaHUX
IUHAMIYHUX cucTeM Ta mnpuctpoiB. [laker Simulink Mmae mmpoky 610moTeKy
MaTeMaTUYHUX MOJIeNeH PI3HUX 3a (PYHKI[IOHAIBHUM TPU3HAYCHHSIM OJIOKIB. Y
CKJIaJl CTBOPIOBAHOI MOJIETl CHCTEMH MOXYTh BKIIOUATHCS TaKOX TEHEpaTopu
pPI3HOIO BHUJAY CHUTHaNIIB, BIPTyajbHI BHUMIPIOBAJIbHI MpUiIaau, rpadiyHi 3acodu
BIJI0OpaXE€HHs Pe3yJIbTATIB MOJICTIOBAHHS CUCTEMHU.

Ilepesacu: nasBHiCTh O6i0mioTek (yHkIii (T00lboX) mis Gararkox mpuKIaIHUX
3ajady B rajgy3l Hayku 1 TexHikd. PoOora 3 MaTpulsiMM 1 BEKTOpaMH OJHUM
orepaTopoM B Iporpami Ha BOyIOBaHIM MOBI mporpamyBaHHs. Po3BHHYTI 3acoOu
Bi3yaJji3allii pe3yJapTaTiB YUCEIbHOTO0 MOIETIOBAHHS.

3acmocysans — npuxkiadu ous. n.2.1.

CmpykmypHi_modeni MICTITh 1HQOpPMAIII0 PO BHYTPIIIHIM ycTpid 00’€KTa-
opuriHaia, TOOTO TIEPENIiK €JIEMEHTIB Ta MepesiK 3B’SA3KiB MK HUMH. [HII Ha3BH:
MOP(}OIOTIYHUN OMHC, TOMOJIOTTYHUHN OMUC 00’ €KTA.




Simulink; Control System Toolbox.

Dynkyionanbhi Modeni BimoOpaxaroTh MPOIIEC 3MIHU CTaHy 00’ €KTa-OpUTiHaAIA
y yaci. lle € monens moBeninku (GyHKIIOHYBAHHS) CKJIaTHOI CUCTEMHU.

Simulink; Control System Toolbox; Partial Differential Equation Toolbox;
System Identification Toolbox;

Indopmauiiini moodeni MicTATh HAO1P JaHUX MPO 00’ EKT-OPUTIHAI Ta OMUCYIOTh
MOTOKH JJAHWUX B MpOIleci HOro PyHKIIOHYBaHHS.

Data Acquisition Toolbox; Image Acquisition Toolbox; Signal Processing
Toolbox; Image Processing Toolbox; Neural Network Toolbox; Wavelet Toolbox.

GNU Octave — cuctema juisi BUKOHAHHS MAaTEeMaTHYHHUX PO3PaxyHKIB, IO
HaJa€e 1HTEPIPETOBaHy MOBY, 0araTto B oMy cyMicHy 3 Matlab. GNU Octave moxe
BUKOPUCTOBYBATHUCA JUIsl PO3B'SI3yBaHHS JIIHIMHHUX, HEMHIMHUX Ta AU(EpeHIIaTbHUX
PIBHSIHb, OOYHCIIEHb 3 BUKOPUCTAHHIM KOMIUIEKCHUX YMCEJ 1 MaTpHIlb, Bi3yami3amii
JAHUX, IPOBEACHHS MAaTEMAaTUYHUX €KCIIEPUMEHTIB.

2.6. Mathcad — cucrema KkoMm'tfOTEpHOI anreOpu 3 KiIacy CHCTEM
aBTOMATHU30BAHOTO IPOEKTYBAHHS, OPIEHTOBaHA HA IMIATOTOBKY I1HTEPAKTHUBHHUX
JOKYMEHTIB 3 OOYHCIEHHSIMU 1 BI3yaJlbHUM CYNPOBOJDKEHHSIM, BIAPI3HIETHCA
JIETKICTIO BUKOPUCTAHHS 1 3aCTOCYBaHHS 7151 KOJIEKTUBHOI POOOTH.

Mathcad wmae mnpoctuii 1 IHTYITUBHMM JUIsi BHUKOPUCTAaHHS 1HTepdeic
KopuctyBaua. Jlns BBeaeHHS QopMya 1 JaHUX MOXKHA BHUKOPUCTOBYBATH SIK
KJIaBlaTypy, Tak 1 CHeliaibHl naHeni 1HcTpyMeHTiB. OcHoBHa BinMiHHICTE Mathcad
BIJl aHAJIOTIYHUX Mporpam — 1 rpadiuHuii, a He TEKCTOBUI PEKHUM BBOIY BHUpPA3iB.

OOuuncieHHs 13 BBEAEHUMHU (POpMyJIaMH 3IIMCHIOIOTHCS 3a Oa)KaHHAM
KOpUCTyBaua a00 MHUTTEBO, OJHOYACHO 13 Habopom, abo 3a KoMaHI010. Bbyab-ski
3MiHH1, (OPMYJIH, TapaMeTPU MOKHA 3MIHIOBATH, CIIOCTEPIrat0yu HA0YHO BI/IMIOBIIHI
3MiHM pe3ynbTary. lle mae MOXIMBICTH oOprasizaimii CHpaBll I1HTEPAKTHBHUX
00YHUCITIOBAILHUX JIOKYMEHTIB.

Mathcad mae maxi mosxcnusocmi:

1. Po3B'sizanHs audepeHIliaibHUX PIBHSHb, B TOMY 4YHCJIl 1 YUCEIbHUMU
METOJIaMHU.

2. TlobynoBa ABOBUMIpHUX 1 TPUBHUMIpHUX TpadikiB (B PI3HUX CHUCTEMax
KOOPJIMHAT, KOHTYPHI, BEKTOPHI TOIIIO).

3. CuMBOJIbHI OOYHCIICHHSI, PO3B'SI3aHHS CUCTEM PiBHSHbD.

4. Onepaliii 3 BEKTOpamMH 1 MaTpULISIMU.

5. 3HaxoHKeHHS KOpeHiB (DYHKIIIH 1 MTOTTHOMIB.

6. CratucTruHi QyHKIIIT 1 pO3MOI1IIM HMOBIPHOCTEH.

JloaTKOBI TAKETH PO3MIMPEHHS:

1. ITaker nns obpoOku cur”amiB (Signal Processing Extension Pack). ¥V
JAHOMY MakeTi MICTUThes Outbiie 70 BOyAaoBaHUX (YHKIINA s 0OpOOKM CUTHAIIB,
3a JIOTIOMOTOI0 SIKUX MO>KHA 3/1MCHIOBATH aHAJIOTOBY 1 HU(GPOBY 0OpOOKY CHUTHAIIB,
MPOBOAMTHU aHAMI3 1 MPEACTABIIATH PE3YIbTaTH B rpadiuHOMY BUTIISAIIL.

2. Tlaker mms oO6poOku 300paxkenb (Image Processing Extension Pack). Ile
posmupeHHs 3abe3neuye Mathcad HeoOXigHMMH 1HCTpyMEHTaMu i O0OpOOKU
300paxkeHb, aHai3y 1 Bizyanizaiii.



3. TlakeT g BUKOHAHHS CKJIAJHUX PO3PAaXyHKIB 1 pO3B'sS3aHHS 3aaay
orrrumizanii (Solving & Optimization Extension Pack).

2.7. Wolfram Mathematica — cucrema KOMI'tOTEpHOI anreOpu KoMIaHii
Wolfram Research. Mictuth 6arato QyHKIIH SK 115 aHATITUYHUX NEPETBOPEHD, TaK
1 1711 9MCeIbHUX po3paxyHKiB. KpimM Toro, mporpama miarpumye poooty 3 rpadikoro
1 3BYKOM, BKJIIOYAIOYU OOYOBY JIBO- 1 TPUBUMIPHUX rpadikiB QyHKIIIHM, MaTIOBaHHS
JOBUIBHUX FTEOMETPUYHUX (PITYyp, IMIOPT Ta €KCIOPT 300Pa’KEHb 1 3BYKY.

Moorcnusocmi:

1. Ananimuuni nepemeopenns. Po3B's3aHHs CHUCTEM DPIBHSAHB 1 HEPIBHOCTEH.
Po3B's;3anHs pekypeHTHUX piBHSAHB. CHpOIIEHHS BUpPa3iB. 3HAXOPKCHHS TPAHUIIb.
[aTerpyBanHss 1 audepeHlitoBaHHS (QYHKUIA. 3HAXOMKEHHA CyM 1 JOOYTKIB.
Po3B'si3anHs  audepeHiadbHUX pIBHAHD 1 pIBHIHP B YAaCTKOBUX ITOXiJHUX.
ITeperBopenns @yp'e 1 Jlannaca, a TaKOXK Z-TIEPETBOPEHHS.

2. YucenvHi pospaxynku. OOYHCIEHHS 3HA4eHb (YHKLIA 3 JOBUIBHOIO
TOYHICTIO. PilieHHs cucTeM piBHSAHB. [HTerpyBaHHs 1 nudepeHuiroBaHHs. PimieHHs
nudepeHIliaIbHUX PIBHSAHB 1 pIBHSHb B YaCTUHHUX MOX1aHUX. [leperBopenus Dyp'e 1
Jlannaca, a TakoX Z-TIEPETBOPEHHH.

3. Jlinitina aneeobpa. Oneparii 3 matpunsamu. [loOyaoBa rpadikiB ¢yHKIIH, B
TOMY YHCJI1 TapaMeTPUYHUX KPUBHUX 1 IOBEPXOHb.

2.8. Maple — xomepiiiiiHa cucTeMa KOMIT'FOTEpHOI ainreOpu Bix KOMIaHil
Waterloo Maple Inc. Mictute monan 5000 ¢yHKIiEH ams OUIBIIOCTI PO3ILTIB
Cy4yacHOi MaTEeMaTUKH, MOJEJIOBAaHHSA Ta IHTEPAaKTUBHOI Bizyaii3allii, MIATPUMYE
MOBY mnporpamyBaHHs Maple, 1 103BojsiEe KOMOIHYBaTH QJITOPUTMH, PE3YJIbTATH
oOuuCIeHHs, MareMaThuuHi (OpMyJH, TEKCT, rpadiky, AlarpaMu Ta aHIMalllo 3i
3BYKOM B €JIEKTPOHHOMY JTIOKYMEHTI.

Moorcnueocmi:

—  CHMBOJbHI OOYHCIIEHHS 1 YUCEIbHI METOIN;

— MareMaTu4Hi (YHKIIT Ta METOIH;

—  pO3B'sI3yBaHHs PIBHSHb;

—  nudepeHiabH1 PIBHIHHS;

—  miHilHA anredpa;

—  OITHUMI3ALIs;

—  TporpaMyBaHHS;

—  pemakTop MaTeMaTHYHUX (POPMYI;

—  Bi3yaumi3anis, rpadiku, IHTEpaKTUBHI MEHIO;

—  eNeMEHTH JyTsl po3po0KH rpadiuyHuX iHTEp(DEHUCIB.



3. [IporpaMu  CcXeMOTEXHIYHOr0 MOJAEJIOBAHHA IS  JOCJiToKeHHS
¢pynkuionansuux By3iais IBC.

Electronics Workbench, Multisim, OrCAD, Micro-Cap, PSPICE A/D.

[Iporpamu TpOEKTYBaHHS €JIEeKTPOHHMX NpHUCTpoiB (anri. Electronic Design
Automation, EDA) — komIuieke IporpaMHuX 3ac0o0iB ISl aBTOMATH3allli pO3pOOKHU
€JIEKTPOHHUX TPHUCTPOIB, CTBOPEHHSA MIKPOCXEM 1 APYKOBAHMX ILIAT, MOJEIIIOBAHHS
nepexiAHUX MPOLECiB, MIATOTOBKYA BUPOOHHUIITBA.

Cucremn aBTOMAaTu3allii MPOEKTYBAHHS  EJIIEKTPOHIKM MOXYThb  MAaTH
MOIACAUBICINb _MOOENI0EAHHS  PO3DPOONI0BAILHO20 NPUCMpol0 1 TOCIIIKEHHSI WOro
po0oTH 710 TOTO, K BiH Oy/ie BTIJICHHI B anaparypy.

Kommiekc ~ 103BOJis€  CTBOPUTH  MPHUHIMIIOBY  €JICKTPUYHY  CXEMY
IIPOEKTOBAHOTO MPHUCTPOIO 32 JONOMOTOK0 rpapiyHOro 1HTepdeicy, CTBOPIOBATHU 1
MoauQiKyBaTh 0a3y paaloeNeKTPOHHUX KOMIIOHEHTIB, MEPEBIPSTH LITICHICTh JIAHOK
nepeayi CUTHaIIB Ha Hil.

CyuacHi nporpaMHi MakeTH J03BOJSIOTH BUKOHATH aBTOMAaTHUHY PO3CTaHOBKY
€JIEMEHTIB 1 AaBTOMATHYHO pO3BECTH JOPIKKM Ha KpecieHHl OaraTolapoBoi
JPYKOBAHOI IJIATH, TOEIHYIOYU TUM CAMUM BUBOJIM PaJII0EICKTPOHHUX KOMIIOHEHTIB
BIJNIOBIIHO JI0 NPHUHIMIIOBOI cXeMu. BBeneHa cxema Moxxke OyTH NHEpeTBOpEHa B
3aroTOBKY MPOEKTOBAHOI APYKOBAHOI IIJIATH 3 PI3HUM CTYIIEHEM aBTOMAaTH3allii.

IIporpamMu cxeMOTeXHiYHOT0 MO/IEJIIOBAHHS:

1. [llaxem Electronics Workbench — 1ue cucremMa CXEMOTEXHIUHOTO
MOJICTIIOBaHHSI Ta aHali3y AaHaJOTOBHUX Ta IM(PPO-aHAIOTOBUX CHCTEM BEJIHMKOI
cknagHocti. Ilaker Bkioyae BeNUMKy O10J10TEKy IIMPOKO BUKOPUCTOBYBAHUX
CXEMHHUX KOMIIOHEHTIB, MApaMeTPH KX MOXXYThb MIHSTHCS B IIMPOKOMY J1alla30Hi.
[Hupoxuii HaOip BUMIpIOBaIBHUX NpHIaAiB (ocuuiiorpadis, aHami3aTOPIB CHOEKTPY)
JI03BOJISIE BAMIPIOBATH P13HI BEJIMUMHU Ta XapPAKTEPUCTUKH CXEMH.

2. [lpoepama Multisim npusHavyeHa st KOMITIOTEPHOT  PO3POOKH
OPUHLUIIOBUX CXEM EJIEKTPOHHUX MPUCTPOiIB, iX HaJAlITyBaHHS, TECTyBaHHS 1
JIOBOJIKH J10 HEOOX1HUX IMapaMeTpiB.

NI Multisim (panime MultiSIM) — 11e mporpama asist 3anucy Ta MOACIIIOBaHHS
CJIEKTPOHHUX CXEM, sKa € YaCTUHOI HaOopy MporpaMm JUisi MPOEKTYBaHHS CXEM
pazom i3 NI Ultiboard. Multisim € oaniero 3 HebaraTboX MpPOrpaM MPOEKTYBAHHS
CXeM, fKa BUKOPHCTOBYE OpHUTIHAJIBHE MpPOTpaMHE MojeNtoBaHHs Ha 0a3i Berkeley
SPICE. Multisim crnouatky OyB cTBOpeHMI Kommaniero mij Ha3Bowo FElectronics
Workbench Group, sika 3apa3 e migposmiiom National Instruments. Multisim
BKJIIOYA€ MOJICNIIOBAHHS MIKPOKOHTposiepiB (paHime Bigomuit sk MultiMCU), a
TAaKOX IHTErPOBaHlI (PYHKIIi IMIOPTY Ta €KCHOPTY A0 MPOrpaMHOro 3a0e3MeueHHs
JUTsl KOMIIOHYBaHHsI ipykoBaHux miat y naketi NI Ultiboard.

Multisim mHUpPOKO BUKOPUCTOBYETHCS B HAYKOBUX KOJIaX 1 MPOMMCIIOBOCTI JJIs
HABYaHHS CXEM, POEKTYBAaHHA €JEKTPOHHUX cxeM 1 moaemntoBaHHst SPICE.

NI Multisim g03BoJsie 00'eqHATH MPOLIECH PO3POOKU €IEKTPOHHUX MPHUCTPOIB
Ta TECTyBaHHS Ha OCHOBI TEXHOJIOTIi BIPTyaJdbHHX MPHUJIAAIB JJIsl HAaBYAJbHUX Ta
BUpoOHMYMX winei. L mnardopma nos's3ye mpoiiecu TeCTyBaHHS Ta MPOEKTyBaHHS,
HAJAI0uM PO3POOHUKY E€IEKTPOHHOTO OOJaJHAHHS THYYKI MOKIIMBOCTI TEXHOJIOTIT
BipTyanbHUX mnpuiaaiB CroilbHE BHKOPUCTAHHS IMPOTPAMHOTO 3a0€3MEUeHHs IS
MOJIETIIOBaHHS eNeKTpuuHuxX Kinm Multisim komnanii National Instruments 13




cepenoBHIeM po3pooku BuMiproBaibHUX cucteM LabVIEW no3Bosnsie mopiBHIOBaTH
TEOPETHYHI J]aH1 3 peaJbHUMH 0€3M0CePEeTHBO Y MPOIIEC] CTBOPEHHS CXEM 3BUYaMHUX
APYKOBAaHUX IUIAT, IO 3HIKYE KUIbKICTh MPOEKTHUX I1TEpaIlii, KUIbKICTh MOMHIIOK Y
MIPOTOTHUITAX 1 MPUCKOPIOE BUXIJT MPOTYKIITII.

baza oanux komnonenmie mictuth noHax 1200 SPICE-mozneneii eneMeHTIB Bl
IPOBITHUX BUPOOHMKIB, Takux K Analog Devices, Linear Technology ta Texas
Instruments.

OcoOnuBicTio nporpamu Multisim € HassHicmb 8ipmyanbHUX UMIPHOBATLHUX
npunadie, KOTpi IMITYIOTh pealibHi aHasmoru. B ckimag Multisim BXoasath epexkTuBHI
3acobu rpadiuHoi 0OpOOKH pe3ysbTaTiB MOACIIOBAHHS. [HITa BakKIMBa 0COOJIMBICTH
nporpaMu TMoJyisAirae B ToMy, mo Multisim miarpumye B3aeMoAilo 3 TrpadiuHUM
cepenoBuiieM LabVIEW, koTpe npusHaueHe ajig po3poOKH IMPOrpaMHO-anapaTHUX
3ac001B BUMIPIOBAHHS W YIIPABIIIHHS.

Konmponvno-sumiprosanvri npunaou (Instruments).:

—  uudposuit mynsTuMeTp (Multimeter);

—  ¢ynkuioHansHuM reveparop (Function Generator);

—  BUMIPIOBAY  aKTHUBHOI MOTYXXHOCTI 1 KoeQillleHTa  MOTY>KHOCTI

(Wattmeter);
— ocuunorpad (Oscilloscope);
—  BuMipoBad AUX 1 ®UX (Bode Plotter);
—  reHeparop cioBa (Word Generator);
—  noriynuii anamzatop (Logic Analyzer);
—  noriynuii neperBoproBau (Logic Converter);
—  BUMIPIOBAY HEJNIHIMHUX CIIOTBOPEHHb B Alana3zoHi yacTtot Bia 20 mo 200000
I'n (Distortion Analyzer);

—  cmekTpaibHui aHamzatop (Sperctrum Analyzer);

—  Opwiaj AJiA aHaji3y €JEKTPUYHHUX JIAHLIOTIB B y3arajJlbHEHOMY BUTJIAJI -
y BUIISA1I YOTHUPHUIIOIIOCHUKIB, 110 MAalTh JIBa BXOJIU 1 JBa BUXOAU
(wotupu nomtoca) (Network Analyzer).
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3. llakem OrCAD — ue nporpama MOJAENIIOBaHHS 1 HACKPI3HOTO MPOEKTYBaHHS
aHaAJIOro-IU(PPOBUX EIEKTPOHHUX MPUCTPOIB.




Cucrema aBTOMAaTHU30BaHOT'O POEKTYBaHHs €1eKTpOoHHUX npuctpoiB OrCAD e
MPUKJIIAJOM MTOBHICTIO 3aKIHYEHOI CHCTEMHU HACKPI3HOTO MPOEKTYBAHHS.
Cucrema MICTUTh HACTYIIHI CKJIQZOB1 MOAYJI:

OrCAD Capture — rpadiuyHuii pegakTop CXeM, IMporpamMa CTBOPEHHS
MPUHIIUIIOBUX CXEM MPOEKTIB BCIX THUIIB.

System — indopmariitHa cucrema il poOOTH 3 KOMIIOHEHTaMH), IO
BUKOPHCTOBYE MOXJIMBOCTI IOCTYITy A0 0a3 maHux depes Internet.

OrCAD Layout — mporpamuwuii 3aci0 1151 po3poOKH APYKOBAHMX TIJIAT, IO
BKJIFOYA€E CITKOBUM aBTOTpacCyBaJbHUK MPOBIIHUKIB Ha 16 1m1apiB i 3acou
CTBOPEHHS Kepyrouux ¢aiiB ajis oToroTepis.

OrCAD Express — 3aci6 moaentoBaHHs IU(PPOBUX TPUCTPOIB 1 iHTEpderic
3 MporpaMaMM MPOEKTYBAaHHSA MPOTPAMOBAHMX JIOTIYHUX I1HTETPaTbHUX
cxeM (IJIIC).

OrCAD PSpice — mMojentoBaHHSI aHAJIOTOBUX MPHUCTPOIB. 3abe3neuye sk
CTaHJapTHI METOJU aHai3y.

PSpice A/D — MopaenroBaHHS aHAJIOTOBUX 1 3MIIIAHUX aHAJIOTOBO-
MpPOBUX TPUCTPOIB.

OrCAD PSpice Optimizer — mporpamMa MapaMeTpHYHOI ONTHMI3allii,
BUKOPHUCTOBYETHCS CIUIBHO 3 TIporpamoro PSpice.

4. [Nakem Micro-Cap — 1e maker CXEMOTEXHIYHOrO MOJECIIIOBAHHA. 3 WOro

JOTIOMOT'OK0 BHKOHY€ThCA TpadiuHe BBEIECHHS MPOCKTOBAHUX CXEM 1 aHaji3
XapaKTEPUCTHK aHAJIOrOBUX, LHU(PPOBUX 1 aHAJIOrO-IM(PPOBUX MPHUCTPOIB, BEAETHCS
aHa13 HeJHIMHUX CXEM Ha MOCTIMHOMY CTPYMI, pO3paxyHOK MEPEXITHUX MPOLECIB 1
YaCTOTHUX XapaKTEPUCTUK. B makeT BKIIOUEHO BEJUKY 010J110TEKYy KOMIIOHEHTIB, J0
SAKOT BXOJATh HAWOIIBIN MOMYJISIPHI IUQPPOBI IHTETPATbHI CXEMH JTUCKPETHOI JIOT1KU
1 aHaJOroBl KOMIIOHEHTH THITY JIOMiB, TPAH3UCTOPIB, JIHIA TiepelaBaHHS 3
BTpaTaMu, KBapIIOBUX PE30HATOPIB 1 T.JI.

IR e Y55 N

IIporpama Micro-Cap po3pobiena ¢ipmoro Spectrum Software. Cepen iHmuIX
MporpaM aHaJOTIYHOTO MPU3HAYCHHS BOHA BHUIULIETHCS 3PYUHICTIO 1HTEpdency y
MO€HAHH] 3 aJI€KBATHICTIO PE3yJbTaTiB, 10 3yMOBJIEHO ii CyMICHICTIO 3 BIJOMHM
naketoM SPICE, 1m0 € cBoepigHUM 3pa3KoM 3a TOYHICTIO OOYHCIICHb.

Micro-Cap 37aiiicHIOE TaKi OCHOBHI BHJIU aHAII3Y:

PEXKUMY MTOCTIHHOTO CTPYMY (PO3paxyHOK poOOUOiT TOUKH);



—  BIATYKYy CXEMH Ha Bapiamii JKepen MOCTiiHOi Hampyru (cTpymy) Ta
IHIIUX TTapaMeTpiB KOMIIOHEHTIB CXEMHU;

—  YaCTOTHUX XapaKTEPUCTUK CXEMH, JIIHEApU30BaHOI HA OKOJIHII poOOUOi
TOYKH;

—  TEePeXiTHUX MPOIECIB MiJ] BIUIMBOM CHUTHAIIB, IO 3aJal0ThCS y BHTJISIL
(GYHKII# yacy, BKIIIOUAIOUX aHalli3 CIIEKTPY.

— - aHaJi3 MIyMiB i mapaMeTpUYHOI YyTIHBOCTI;

— - OararoBapiaHTHUM aHali3, BKIIOYAIOUM CTAaTUCTUYHUN aHali3 METOJIOM
Momnte-Kapiio;

PoGota 3 mporpamoro BKIIOYae B ceO€ CTBOPEHHS EJIEKTPUYHOrO Kojia B
rpadiyHOMY penakTopi, 3aBAAHHS MapaMETpIiB aHaNli3y 1 OTPUMAaHHS pE3yJbTaTiB
MozenoBaHHA. [Iporpama caMmOCTIHHO CKiajae pPIBHAHHS JAHIIOra 1 MPOBOAMTH
po3paxyHok. ['padiunHuili pemakTop cHupaeTbcss Ha O10J10TEKH EIEKTPOHHUX
KOMIIOHEHTIB, SIKI MOKHa TIOTIOBHIOBATH HAa OCHOBI €KCIEPUMEHTAIBHUX abo
JOBIJIKOBUX JIaHUX 3a JOTOMOTot0 BOy0oBaHnoro moaysist Shape Editor.

5. [llpoepama PSPICE A/D (Simulation Program with Integrated Circuit
Emphasis) maiikpaiie miAXOAWTH I BHUPIMIEHHS OLIBII CKJIAJHUX —3a7a4
CXEMOTEXHIYHOTO MoOJleitoBaHHs. Panime BoHa BXxoawia A0 CKIAQy IMaKeTy
DisineLab. Ilotim Bona BBiiinuia g0 mnakety OrCAD. Ilgs mnporpama Moxe
BUKOHYBAaTHU PI3HI BUIU aHATI3y CXeM 1 Ma€ psia QYHKIIN TEeperiisaay pe3ysbTaTiB
mozemtoBaHHsA. JlomoBHeHa crenianbHuM moayiaeM PSPICE Optimizier, BoHa mae
MOXJIMBICTh HE€ TUIBKM MOJIEIIOBATH, alieé ¥ ONTHUMI3YBaTU CXEMH 3a DPI3HUMHU
KpUTEPISIMHU.
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OcHOBHI BHIM aHaII3Y, 110 peanizytoThes PSpice:

- PO3paxyHOK pexuMy 1o noctiiHomy ctpymy (Bias Point Delay);

- OarartoBapiaHTHUH PO3pPaxyHOK pPEeKUMY Mo TocTiitHomy ctpymy (DC
Sweep);

- PO3paxyHOK YYTJIMBOCTI B PEKUMI 110 IOCTIHHOMY CTpyMy (Sensitivity);

- pO3paxyHOK TmepefaBaibHUX (YHKIH B PEXHMI MO MOCTIHHOMY CTPyMY
(Transfer Function);

- PO3paxyHOK TepexiTHUX MpolieciB i criekTpiB curHaiiB (Transient);

- PO3paxyHOK YAaCTOTHHX XapaKTEPUCTHK M CHEKTpabHUX T'yCTUH mymy (AC
Sweep);



- OararoBapiaHTHHI aHami3 TpH 3MiHI OyIb-SKUX TMapaMeTpiB CcXeMu U
temneparypu (Parametric);

- CTaTUCTUYHUHN aHami3 o Metoxy Mounte-Kapno (Monte-Carlo) i po3paxyHok
Haifripmoro Bunaaky (Worst-Case).

- cnexktpanbaui aHami3 (Fourier Analysis).

4. lIporpamui 3acoom ingopmaniitnux moaeseii IBC.

Cisco Packet Tracer, OpNET Modeler, NetCracker

4.1. Mooeni inghopmayitinux cucmem. 1lpoepamni 3acodu.

UML (anrn. Unified Modeling Language) — ynidikoBaHna mMoBa 00'€KTHO-
OpPIEHTOBAHOTO  MOJCIIOBAHHS, BUKOPHUCTOBYETbCA Yy MapagurMi  0O0'€KTHO-
OpPIEHTOBAHOTO MporpamyBaHHs. € HEB1JI'€MHOI0 YACTUHOIO YHI()IKOBAHOIO MPOIIECY
PO3pOOKHU MPOTPaMHOTO 3a0€3MEUEHHS.

UML Moxe OyTM 3aCTOCOBAaHO Ha BCIX €Tamax >KUTTEBOIO LHKIY aHajizy
013Hec-cucTeM 1 po3poOKH A0aaTKIB. Pi3HI Buau Aiarpam ski miarpumyrotecss UML, 1
HaiOararmuii HaOlp MOXIJIMBOCTEW NPEACTABICHHS I[E€BHUX AacHEeKTIB CHCTEMH
poouts UML yHiBepcanbHUM 3aCO00M OMUCY SIK TPOrPaMHUX, TakK 1 IIJTOBUX CUCTEM.

JiarpamMu [1ai0Th MOIIMBICTH TPEACTaBUTH CUCTEMY (SIK JIJIOBY, Tak 1
OporpaMHy) y TaKOMY BUTIJISA1, 100 ii MOXHa OyJI0 JIETKO NEPEBECTU B NMPOTPAMHUN
KO/I.

Kpim Toro, UML creuiaqibHO CTBOpIOBaJacs /i ONTHUMI3AIlli MpoIecy
PO3pPOOKH MPOTPAMHUX CHUCTEM, IO J03BOJSE 30UIBIIATH €(hEKTUBHICTh peamizamii
MpPOrpaMHUX CHUCTEM Yy KUIbKa pa3iB 1 MOMITHO MOJIMIIATUA SKICTh KIHLEBOIO
MPOIYKTY.

[Tpaktuno yci CASE-3acobu (mporpamu aBTOMaTH3allii MpOIECy aHamizy 1
MpoeKkTyBaHHA) MaloTh miATpuMKy UML. Moneni po3po6aeni B8 UML, n103BoJstOTH
3HAYHO CIOPOCTUTHU TMPOIEC KOAYBAHHS 1 HANpaBUTH 3yCHWLIS MPOrpamicTiB
0e3nocepeTHbO Ha peatizallilo CUCTEMHU.

JliarpamMu miABUIIYIOTH CYNPOBOKYBaHICTh IIPOEKTY 1 MOJETTIYIOTh PO3POOKY
JIOKYMEHTAIIIi.

UML neoOxigHui:

—  KEpIBHHKaM MIPOEKTIB, K1 KEPYIOTh PO3MOIJIOM 3aBAaHb 1 KOHTPOJIEM 3a

TIPOEKTOM,;

—  TIPOEKTYBAJIbHUKAM 1HQOpPMALIMHUX CHUCTEM SIKI PO3POOJISIOTH TEXHIYHI

3aBJIaHHSI IJ1s POTPAMICTIB;

—  Oi3Hec-aHAJITUKaM, SIKI JOCHIJKYIOTh pEaibHy CHCTEMY 1 3I1HCHIOIOTh

THKUHIPUHT 1 pEIHKUHIPUHT O13HECY KOMIIaHif,
—  TporpamicTam siki peanizyroTh MOAYJl iH()OpMAIiHHOT CUCTEMU.

4.2. Mooeni komn tomeprux mepesic. Ilpoepamui 3acoou.

Cisco Packet Tracer.

Jis toro mo0 po3poOdWTH MOAENTh MEPEkKi YacTOo BUKOPHCTOBYETHCS
nporpamue 3ade3neuenns ¢ipmu Cisco - Packet Tracer 5.

[Iporpamue pimenns Cisco Packet Tracer q103Bosie iMiTyBaTH poOOTY PI3HUX
MEPEKHUX TMPHUCTPOIB: MapIIPyTU3ATOPIB, KOMYTATOPiB, TOUYOK OE3APOTOBOTO
JOCTYIly, MEPCOHATILHUX KOMIT'IOTEPIB, MEpeXEeBUX MpHUHTEPiB, [P-TenedoniB 1 T.1.




Pobora 3 iHTEpakTUBHUM CHUMYIATOPOM Ja€ JyKe€ MpaBAONoAiOHE BiIYYTTA
HaJAIITYyBaHHS PEAJbHOI MEPEXi, IO CKIANAEThCS 3 JECATKIB a00 HaBITh COTCHb
OPUCTPOiB. YCTaHOBKH, Y CBOIO Uepry, 3ajekaThb BiJ XapakTepy MPHUCTPOIB: OJHI
MOKHa HaJalTyBaTH 3a AOIOMOTOI0 KoMaH/[ onepailiiinoi cucremu Cisco [0S, iHun
- 3a paxyHOK rpadiuHoro BeO-iHTep(deiicy, TpeTi - uepe3 KOMaHAHHUMN psJIOK
orepaliifHoi cucteMu abo rpadiyHi MEHIO.
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3aBnsaku Takiit BiaactuBocTi Cisco Packet Tracer, sik pexum Bizyasnizaiiii,
KOPUCTYBa4 MOXKE BIJICTEKUTH MEPEMIIIECHHS AaHUX MO Mepexi, MosBa 1 3MiHa
napameTpiB [P-makeTiB mpu MOpPOXOKEHHI JaHUX YEpe3 MEpPEekKeBl MNPUCTPOI,
IBUJIKICTh 1 NUIAXU TiepeMimieHHst [P-makeriB. AHami3 mojii, 1mo BinOyBarOThCS B
Mepexi, I03BOJISIE 3pO3YMITH MEXaHI3M ii pOOOTH 1 BUSSBUTH HECIIPABHOCTI.

OpNET Modeler.
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Opnet Modeler - cywacHe cepemoBUILE MOJCIIOBAHHS, 37aTHE [0

MOJICIIIOBAHHSI ~ TIOBEJIHKM MEPEKEBUX TMpOIEeCiB  (MPOTOKOJIM  KOMYHIKaIlii),
MEpEeKEBUX KOMIIOHEHTIB (CepBepH, aBTOMATH30BaHI poOOYl MicCIls, BUMHKaYi,
MapipyTtuzaropu, tomio), gonarkis (HTTP, FTP, enekrponna momra, VolP, 6a3a
JAaHUX, TOIIO) Ta iX PO3MIMPEHUX KOMOIHAIIN (TIiAMEpPEKi, BUMIPABIEHI 1 OE3IPOTOBI
Mepexi, TOIIO).

[Iporpama OPNET Buxonye anHamiz poOOTH PI3HMX JIOKAIBHUX 1
TEPUTOPIATLHUX TETEPOreHHUX OOUYMCITIOBAJBLHUX MEpeX, B TOMY  YHCII
BucokomBuakicaux wmepexx FDDI 1 ATM, pamgiokaHaidiB 3 THMYacOBUM
MYJIBTUIUIEKCYBaHHSIM Ta iHImMX. Ha BXigHIN rpadiuHiii MOBI 3a/1a€ThCsl CTPYKTYpa
MEpEeXK 3 yKa3aHHSM IPOIIECOPIB, HKEPe MOTOKIB JIaHUX, Yepr, TPAHCMITEPIiB 1 T.II.
CucrteMa 103BOJISIE TIOPIBHIOBATH PI3HI apXITEKTypH IMOOYIOBH MEpEeX, BU3HAUATU
PO3MIIIIEHHSI CepBepiB, po3paxoByBaTu Tpadik. Y O10mioTei CUCTEMHU € MOJEl
pizaux npotokoimiB (Ethernet, FDDI, TCP / IP, ATM, PSTN, Frame Relay ta inmii).
OPNET MODELER - nporpamuuii maker, 110 NpornoHye KOpHCTyBauaMm rpadiuHe
CepeIOBHILE /ISl CTBOPEHHSI, BAKOHAHHS Ta aHaJI3y MOII€BOTO MOJICITIOBAHHS MEPEK
3B's13ky. lle 3pyuHe mnporpamHe 3a0e3leyeHHs MOXETOYTH BHKOPUCTaHO MJis
BEJIMKOTO psAYy 3aBJaHb. CTBOPEHHS Ta TMEpeBipKa MPOTOKOMY 3B'SI3KY, aHami3
B3a€MO/11 MPOTOKOJIB, ONTUMI3alllsl Ta MJIAHYBAHHS MEPEXKI.

NetCracker.
NetCracker - cucrema sBasie coboro CASE-3aco0M aBTOMAaTH30BaHOTO
IPOCKTYBAaHHS, MOJIEIIOBAHHSA 1 aHalli3y KOMI'IOTEPHUX MEPEXK. A€ MOXKJIUBICTh



MPOBECTU EKCIIEPUMEHTH, PE3YyJIbTaTH SKHUX 3MOXYTh OyTH BUKOPHCTaHI MAJis
OoOrpyHTYBaHHs BHOOpPY BHIY MEpeXi, Cepel Mepenadi, MEPeKEBUX IHTPEAIEHT
oOjasHaHHS Ta MpOrpaMHO-MaTeMaTHYHOro 3abe3nedeHHsa. [Iporpamui 3acobu
NetCracker 103BOJIAIOTE BUKOHATH 301p BIAMOBIIHUX JAaHUX MPO ICHYIOUY CITKH 0€3
3YIUHY 11 pOOOTH, CTBOPUTH MPOEKT I11€1 CITKK 1 BUKOHATH HEOOX1HI €KCIIEPUMEHTH
JUIST BU3HAYEHHS TPAHUYHUX XapaKTEPUCTHUK, 3/10HOCTI PO3UIMPEHHS, 3MIHH
TomoJiorii 1 Moaudikaiii MepekHOTo oOJagHAHHS 3 METOK IMOJAJBIIOTO i
BJIOCKOHAJICHHSI 1 po3BUTKY. 3 miarpumkoro NetCracker MOXIMBO NpOEKTyBaTu
KOMIT'IOTEpPHI CITKH PI3HOr0 MacmTady 1 MpU3HAYCHHS: B JIOKAJIBHUX MEPEXK, IO
HApaxoOBYIOTh KUJIbKA JECATKIB KOMIT'IOTEPiB, 10 MDXKACPKABHUX TTI00ATBHUX MEPEK,
noOy/I0BaHUX 3 BUKOPUCTAHHSIM CYIyTHHKOBOTO 3B'SI3KYy. Y CKIJIaJi MpOTpaMHOTO
3a0e3neuenHss NetCracker B HasBHOCTI cuibHa 0a3a JaHUX MEPEKHUX IMPHUCTPOIB
MPOBIAHUX BUPOOHUKIB: poOOYMX CTaHIIi, CEpBEPIB, cepel mepenadi, MepeKeBUX
ajanTepiB, IMOBTOPIOBAadYiB, MOCTIB, KOMYTAaTOpiB, MapUIPyTU3aTOPIB,  WIO
BUKOPUCTOBYIOTHCA JJISl PI3HUX THUITIB MEPEXK 1 MEPEKEBUX TEXHOJIOTIH.

5. [Iporpamui 3aco6u KOHCTPYKTOPCHbKOro odopmiaennsi IBC.

P-CAD, DipTrace, DesignLab.

5.1. P-CAD. IlotyxHa cuctemMa aBTOMaTH30BaHOTO NIPOEKTYBAHHS IPYKOBAHUX
IUIaT PaJl0EIEKTPOHHUX 1 0OUNCIIOBAIbHUX IPUCTPOIB.

[IporpamMa 37aTHa BHUKOHAaTH BECh LMKJI PO3POOKH JPYKOBAaHUX ILjIarT,
IHTEPaKTUBHE PO3MIIIECHHSI €JIEMEHTIB 1 aBTOTPACyBaHHS MPOBIIHMKIB, TMOIIYK
MOMHJIOK Ha OyIb-sKid CTaAill MPOEKTy, MIATOTOBKY IOKyMEHTallii, MepeBipKy
LIJTICHOCTI BCIX CUTHAJIIB, aHami3 nepexpecHux cnorBopeHb. P-CAD cknagaetscs 3
JBOX aBTOHOMHHUX MOAyJiB - Schematic (pemaktop enektpuyHux cxem) i PCB
(penakTop IpyKOBaHUX ILIAT).

Cucrema P-CAD BHKOHY€ IMOBHMM LIMKJI NPOEKTYBAaHHS JIPYKOBAHMUX ILIAT, a
came:

- rpadiyHe BBEJICHHS EJIEKTPUIHUX CXEM;

- 3MilIaHe aHanoro-mudpose moaentoBanHs Ha ocHOBI siapa SPICE3;

- YIAKOBKY CXE€MHU Ha JAPYKOBaHY IIaTy;

- IHTEpaKTHUBHE PO3MIIICHHS KOMIIOHEHTIB;

- IHTepaKTHBHE 1 aBTOMAaTUYHE TPaCyBaHHS MTPOBITHHKIB;

- KOHTPOJIb TIOMUJIOK B CXEMi 1 IPyKOBaHIN TJ1aTi;

- BUIYCK JJOKYMEHTAIIIT;

- aHaJI13 LJIICHOCTI CUTHAIB 1 MEPEXPECHUX CITIOTBOPEHb;

- miarotoBky QaitniB Gerber 1 NC Drill ns BupoOHUIITBa IpYyKOBaHUX IJ1aT;

- MATOTOBKY 010J110T€K CUMBOJIIB, TOMOJIOTIYHUX MOCATKOBUX MICIIb 1 MOJieIen
KOMITOHEHTIB.

5.2. DipTrace

[Iporpama ckiagaeTbcs 3 HACTYMHUX MOJIYJiB: Schematic (A CTBOpEHHs
0araTomuMCTOBUX ~ OaraTOpiBHEBUX  cXeM 3  BOyJOBaHMM  HAWMOpPOCTIIIUM
cumynstopom), PCB Layout (ans po3poOKku miaT 3a JOMOMOTOI PYy4YHOro abo
aBTOMATUYHOTO TPACyBaHHS 1 CHCTEM ONTHMI3allil pO3TallyBaHHS KOMIIOHEHTIB 1
po3mipiB muiat), Pattern Editor 1 Component Editor (nis pemaryBaHHsS KOPHYCIB 1
KOMIIOHEHTIB BiJATIOBITHO).




XXXXXXXX

f

Jis ccacacacddd |

YOOO o
{5 i

090 0
3

[
O =
o
o~
o
o
o
o
o
o
o
o

doo08cdcd

5.3. Ilakem Designlab — 1e iHTETpOBaHWUN TPOTPAMHHNA KOMILJIEKC ISl
aBTOMATHU3Allli MPOEKTYBaHHS AHAJIIOTOBUX, HU(PPOBUX, & TAKOXK 3MIIIAHUX (aHAJIOTO-
1M(pPOBUX) MPUCTPOIB, CUHTE3Y MPHUCTPOIB MPOrpaMyBaJIbHOI JIOTIKH 1 aHAJIOTOBUX
G1apTpiB. Y 1LIbOMY MaKeTl MPOEKTYBAaHHS MOYMHAETHCA 3 BBEACHHS NMPUHIMUIIOBOT
CXEMH MPHUCTPOIO, i1 MOJENIOBAHHA I ONTUMI3allii Ta 3aKIHUYETbCS CTBOPEHHSIM
Kepytouux (GalaiB I mporpaMmaTopiB, a TakoX s (POTOIUIOTTEPIB 1
CBEPUTHIIBHUX BEPCTaTIB 3 METOI0 CTBOPEHHSI IE€YaTHUX TLIAT.




