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JoueHt xadenpu pamioeleKTpOHHUX CUCTEM 1
TEXHOJIOTIH,

Kannuaar TexHiYHUX HAayK 3 PaAIOTEXHIUHUX 1
TEJIEBI31IMHUX CUCTEM, JOICHT

JlonieHT Kadeapu paaioeIeKTPOHHUX CHUCTEM 1
TEXHOJIOT1H,

Kannuaar TexHiUHUX HayK 3 PaJiOTEXHIYHUX 1
TEJIEBI3IMHUX CUCTEM, JOLIEHT

3aranpHa 1HpOpMAIlis PO TUCLUILTIHY
OCHOBHUMH 3aBJAaHHSMHU BUBYEHHS TUCIMILIIHM ** OCHOBH IIPOrpamMyBaHHs €IEKTPOHHUX IIPUCTPOIB ~ € BU3HAYCHHS 3aTaIbHUX
MPUHIIMIIB OpraHi3alii Ta modyJ0BH MEPCIEKTUBHUX HayKOBO-TEXHIYHUX HANPSMIB € pO3p0OKa HOBUX METOIB 1 aJITOPUTMIB
II'3 nns pi3HMX AOAATKIB Ta CTBOPEHHS HA iX OCHOBI MPOrpaMHUX MPOAYKTIB (soft mpoaykTiB) abo peanizallisi OCTaHHIX Y
Burisii npuctpois (hard-nmpoaykris) Ha 6a31 HUGPOBUX MpoIECOPiB 0OPOOKK CUTHAJIIB TPOrPaMOBAaHUX IHTErPAIbHUX CXEMax



MeTa IUCHUILTIHA

KomnereHnTHoCTI,
¢dopmyBaHHIO IKHX
CIPUSI€ TUCHUNIIHA

Pe3yabTaTn HAaBYaHHA

O0cAr TUCHUILIIHA

dopma niICyMKOBOro
KOHTPOJII0

Tepminu BUKIaIaHHSA
JTUCIHUILIIHA

(IJTIC), cucrem kpucraii (System on Chip) Ta MUKPOKOHTpOJIEpax.

Mertoro BHKIaJaHHA HaBYAIbHOI AUCHMIUTIHK “OCHOBH NpOTrpamMyBaHHs €JIEKTPOHHUX HPUCTPOiB ~’ € (opMyBaHHS 3HAHb
MPUHIMITB TMMOOYIOBU MOJEIBHO-OPIEHTOBAHOTO TporpamyBaHHs 31 ckiany MATLAB npu po3poOui iHdopMariiHux
nigcucteM; (opMyBaHHS 3HAHb 3aBIAaHHSA — KOH(IrypyBaHHS amapaTHUX MOZIYJIIB IU(poBHX iHTepdeiiciB, BOyIOBaHUX Y
MIKPOKOHTPOJIEpH, Ta JOCTYI JI0 HUX Yy IPOLECi MPOECKTyBaHHs; (hOpMYyBaHHS BMIHb II0JI0 MTOOY/I0BH, Ha 0a3i yHIBEpCAIbHUX
CTaHJIAPTIB y Tally3i KOMI'IOTEPHHX TEXHOJIOTIH, MO sSKuX HalexkuTh cucreMa MATLAB, mo Bojoji€ pi3HOMAaHITHICTIO
rpadgigyHUX 3ac001B, MIUPOKUM HAOOPOM MporpaMHuX 3aco0iB Toolbox, BUKOpUCTaHHS aJITOPUTMIYHOT MOBH Ta 3aco0iB Simulink
111 6GJI0YHOTO MOJIETTIOBAHHS 3arajlbHOTO Ta CIELIAIbHOTO MPU3HAYCHHS JUHAMIYHUX CUCTEM.

3K-1. 3maTHIiCTh 10 a0CTPAKTHOT'O MUCJICHHS, aHAJII3Yy Ta CHHTE3Y .

3K-6. 3maTHICTh MpaIfoBaTé B KOMaHII.

CK-1. 3maTHicTh pO3yMiTH CYTHICTb 1 3HaU€HHs iH(OpPMAIIil B PO3BUTKY CYy4acHOT0 iH()OPMAIIITHOTO CYCIIIbCTBA.

CK-4. 3naTHiCcTh 31iICHIOBATH KOMIT'FOTEPHE MOEIIOBAHHS MPUCTPOIB, CHCTEM 1 MPOIECIB 3 BAKOPHCTAHHIM YHIBEpCAIbHUX
MAKETIB MPUKIATHUX TIPOTPaM.

CK-15. 3natHicTs IPOBOAUTH PO3PAXyHKHU y MPOLIECl IPOEKTYBAaHHS CHOPY/ 1 3ac001B 1HPOPMAIIITHO-TeTeKOMYHIKAI[IHHUX
MEpEXK, TENIEKOMYHIKAIlIHHIX Ta PaJiOTEXHIYHUX CUCTEM, BIAMOBIIHO 10 TEXHIYHOTO 3aBIaHHS 3 BUKOPUCTAHHSM SIK
CTaHJAPTHHX, TaK 1 CAMOCTIHHO CTBOPEHHX METO/IB, IPUHOMIB 1 IPOrPaMHKX 3aC00IB aBTOMATH3aIlii MPOCKTYBaHHS.

[TPH-3. BMiHHS 3aCTOCOBYBAaTH 3HAHHS B raiy3i iHpOpMATHKHU i cydacHUX iHGOPMAIIHHUX TEXHOJIOT1H, 00YHCITIOBAIBHOI 1
MIKpOITPOLIECOPHOT TEXHIKH Ta MPOrpaMyBaHHs, MPOrpaMHUX 3ac00iB Ul PO3B’sA3aHHS CIIELiali30BaHUX 3ajay Ta
MPAKTUYHUX NMPOOJIEM Y TENEKOMYHIKAI[IIHUX CUCTEMaxX Ta MEpEeKax.

[IPH-4. 3naTtHicTh OpaTy yyacTh y CTBOPEHHI IPUKJIAJHOTO IPOrpaMHOro 3a0e3MeUeHHs A eeMEHTIB (MOAyiB, OJIOKIB,
BY3JIiB) TEJIEKOMYHIKAI[ITHUX CUCTEM, 1H()OKOMYHIKAIIITHUX, TEIEKOMYHIKAI[IHHUX MEPEXK, PaJIOTEXHIYHUX CUCTEM Ta CUCTEM
TENEeBI31MHOTO 1 PaliOMOBIEHHS TOIIIO.

[IPH-5. BMiHHS TIPOBOAMTH PO3PAaXyHKH €JIEMEHTIB TEJIEKOMYHIKAIITHUX CUCTEeM, 1H()OKOMYHIKAIIIHUX Ta
TEJIEKOMYHIKAI[IHHUX MEPEXK, PAIIOTEXHIYHUX CUCTEM Ta CUCTEM TEJEBI31MHOTO 1 pallOMOBJIECHHS, 3T1JHO TEXHIYHOTO
3aBJIaHHA y BIANOBITHOCTI 0 MIXHAPOJAHUX CTaHJAPTIB, 3 BUKOPUCTAHHIM 3ac001B aBTOMAaTHU3allli MPOEKTYBaHHS, B T.U.
CTBOPEHHUX CaMOCTIIHO.

3aranpauit o0csar auciumtiag: 6 kpeaura €EKTC (180 roaun). [list qeHHOT hopMu HaBYaHHS: JeKIii — 18 roauH, mpakTu4Hi
3aHATTA — 16 ronuH, nabopatopHi 3ausaTTs — 30 roauH; camocTiitHa po6ota — 116 roauH.

3anik

JlvcuuIuliHa BUKJIAJA€ThCs y 3-My CeMecTpi



Tema 1.

Tema 2.

Tema 3.

Tema 4.

Tema 5.

Tema 6.

IIporpama qucuuILIiHA
Ocnosu pobomu y cepedosuwi MatLab
MatLab sk nHaykoBuii kanbkynsTop. Komanmne BikHO. Omeparii i3 yucinamu. Tunu gaHux. Apudmetrudni omepatopu cepen MatLab.
HaiinpocTimi oneparii i3 MacuBamu. BBejieHHST Ta BUBEICHHS MacHBIB, 1HIEKCH, MPUBIIACHCHHsI. YTPaBIIAOYi orneparopu. JIoriuHi oneparopw.
Omneparopu 1uKiy Ta yMoBU. BOymoBani ¢yHKIIii y cepenopumti Matlab.

Onepauii 3 6ekmopamu ma mampuyamu 8 cucmemi MATLAB

BBenenns BekTopiB Ta MaTpuilb. POpMyBaHHS BEKTOpPIB Ta MaTpullb. BuilyyeHHS Ta BCTaBKa 4YacTMH Marpuilb. [lomii Hajg BekTOpamm.
[ToenemeHnTHE MEpeTBOPEHHS MaTpUllb. MaTpuuHi MoAil Haax MaTpuisiMu. MaTtpudHi (QyHKIIT, 0COOJIMBOCTI BUKOPHCTAHHS MATPUYHUX (PYHKITIH.
bazogi ¢pyHKIii 10 poO6OTH 3 MATPUIIMH, JOTTOBHEHHSI.

Ilpozpamyeannsa cepedo MATLAB

CtBopennst M-gaiiniB. OcobnuBocTi ctBopeHHsI M-¢aiiniB. OcHOBHI 0co0iuBOCTI opopmiieHHs: M-daiiniB. CTBOpeHHs] HAUTTPOCTIHX (hailiiB-
¢yHKiii (mpoueayp). 3aranpHi BUMOTH 10 o0y nosu. Tunose opopmienns npouenypu-pynkiii. CtBopenns daiinis Script. OcHOBHI 0COOIMBOCTI
Script-¢aiinis. Beenenns ta BuBeneHHs iH(opmarii B giamoroBomy pexumi. Opranizailisi TOBTOpeHHs aeiicTBuil. Opranizailis 3MiHU JaHHX Y
niamoroBomy pexxkumi. TumoBa cTpykTypa Ta opopmiieHHs Script-daiiny. ['padiuanii opopmiieHHs pe3ybTaTiB. 3araibHi BAMOTH MO0 ITOIaHHS
rpacdiunoi iHhopmarii. Po3OuBka rpadiunoro BikHa Ha MigBIKOHHA. BuBeneHHs TeKCTy y rpadiune BikHO (miaBikKoHHS). CTBOpeHHS QYHKIIH Bif
¢ynkuiii. [Ipouenypa feval. [Ipuxmaau crBopenss nponenyp Bia GpyHkuii. [Ipukiaa cTBOpeHHS CKIIaTHOT TPOTPaMH.

Bupiwenna munoeux 3a60ans anzedopu ma ananizy

Onmneparii i3 momiHOMaMu. MHOXEHHSI Ta po3moAil moiiHoMiB. OcoOIMBOCTI CKJIaJaHHS Ta BiJHIMAaHHA. 3HAXO/KEHHS KOPEHIB JOBUIBHUX
piBHAHb. PoskimaganHs Ha npobu. OOuucinenHs noxigHux. [lomyk MiHiIMyMiB Ta MakcuMyMiB ¢yHkuii. Peamizamis 4uCeNbHUX METOJIB
iHTerpyBaHHs cepeq Matlab. Metoau npsmokyTHHKIB, MeTon Tpanemnii. Croci6 Cimmncona. Onuii beccens. IlepeTBopeHHs cucteM KOOpAMHAT.
Enintuuni ¢pyskmii Ako6i. CumBoabHe iHTErpyBaHHs B Matlab. Anipokcumartist Ta 1HTePIIOJISLIs.

Poooma 3 cpagpixoro 3acooamu MATLAB

Oynkuis noOynoBu rpadikis. Odopmiienns rpadikis. [lodynoBa y ogqHoMy BikHI rpadikiB KiibkoX QyHKuuid. Po30uTtTs rpadiuHoro BikHA.
I'padikn Qynkuiii, 3aganux napamerpamu. ['padiku B jorapudmiuHoMy Ta HamiBiorapudmiuHomy wmacmrabi. Cxonosi rpadiku. I'padix
JTUCKPETHUX BIIIKIB (QyHKIII. ['padiku 13 30HaMu nmoxuOku. BekropHi rpadiku mpoekiii Ha miomuHi. ['icrorpamu ta giarpamu. CTOBMIIEBI
niarpamu. Kpyrosa miarpama. IToOynoBa ricrorpam. CTBOpeHHS MacuBiB Ui TpUBUMIpHOI rpadiku. I'padiku moBepXoHb y Pi3HHX CHCTEMax
koopauHat. 3D rpadiku.

Knacu obuucnrweanvnux 06'ekmie

OcHoBHi kitacu 00'exTiB. Kitac cumBonbHux psakis (char). Knac 3ammcis (struct). Knac ocepenxis (cell). [Toxinui kmacu MatLAB. Knac 06'ektiB
Inline. Knacu makerieB CONTROL. Ilpuknan ctBopeHHss HOBOTO Kiacy polynom. CtBopenHs migkaranory @polynom. CTBOpeHHSI KOHCTPYKTOpA.
CTBOpeHHs TPOIeIypd CHUMBOJIBHOTO TMpeacTaBieHHs o0'ekta polynom. CTBOpeHHsS METONIB HOBOTO Kiacy. Po3poOka Ta JOCHiIKEHHS
MaTeMaTUYHUX Ta IMITAIIHHUX MOJIeNIeH y TIEBHIN MTPEAMETHIN Tay3i,



Tema 7.

Mooeniosannua menekomyHikauiunux ma padiomexniunux cucmem 3 euxkopucmanuam MATLAB+SIMULINK

Beenenns y cucremy MATLAB-+Simulink. TexHosorist iMiTaifHOro MOJIEIIOBaHHS y CHCTEMI aBTOMAaTH3aIlli MATEMAaTHYHHX PO3PaxyHKIB
MATLAB i3 nakerom posmmupenHs Simulink. [Taker moxentoBanHs AuHamigHux cucteM Simulink. ETanm KOHCTpyrOBaHHS Ta ONMUCY MOJEII.
ImiTamiine MonenmtoBaHHs 13 3acTocyBaHHsAM GyHKmiM Simulink, iHCTpyMeHTapii iMmitamiiiHOoro MozemoBanHs Simulink.  Imitarmiiine
MojemoBanHsA. Simulink sk mporpama iMITaIiifHOrO MOJENIOBaHHS AMHAMIYHUX Ta MOJIHHO-KEpOBaHUX cucTeM. ['padiunuii iHTEpdeiic
kopuctyBada cuctremu Simulink. OcHoBHi ckitagoBi moaeni Simulink. biGmoTreka 6;10k0BUX KOMIIOHEHTIB. I'padiunuii pegakTop it moOy 0BH Ta
yIpaBiIiHHA OJOKOBUMH JiarpamMamiu. bioku-renepaTopu CUrHajiiB, OJIOKH-TIpHiiMadi CUTHAIIIB, OJIOKK-TIEPETBOPIOBaYi curHaiiB. p align="justify">
OcHoBHI eTanu MOoOYy0BH KOMI'FOTEPHOT IMITAIlIHHOT MOJIENi: TTOCTaHOBKA 3ajadyi, MpeaMeTHa o0JacTh, BepOaabHa MOJIeNb, HAYKOBAa MOJIETb,
MaTeMaTH4Ha MOJIEJb, KOMIT'IOTepHAa Mojeb. [IpoBefeHHs eKCIEepUMEHTIB i3 iMiTauiiHo Mojeio. BinoOpakeHHS pe3ynbTaTiB BUKOHAHHS
po3paxyHkiB Simulink-monemmto.. 3aMkHYTI cucteMu. MoBa omucy edekriB. JluHamika moxaemoBaHHsA. HamaromkenHs moxened. OguHUI
MOJICTILHOTO Yacy Ta i1 3B'S30K i3 peaqbHUM YyacoM. Po3poOka GaraTopiBHEBHX CTPYKTYPHUX MOJICIICH.

Chnucoxk PEKOMEHT0OBAHUX N7KEPEJI

1. Jlazape 0. ®. MATLAB i moxentoBaHHs IuHaMiuyHHX cucrteM. HaBuanmpHuii mociOnuk. Ilaker mporpam Simulink. Kwuis: HTYY "KIII"
https://docplayer.net/76691178-Matlab-i-modelyuvannya-dinamichnih-sistem-navchalniy-posibnik.html.

2. lludposa 0OpobOka aymio-Ta Bigeo iHpopmalii y MyabTuMeIiiHNX cucTtemax. HaBuansamii mociouuk./ O.B. [Ipobuk, B.B. Kumanos Ta in.. — Kuis: JIYT,
2012.— 108 c.

3. MeroanuHi peKOMEHIAIlli 3 HaBYAIbHOI JUCHUILTIHK “IMiTalliiiHe MOJENIOBaHHS 00’ €KTIB B TEICKOMYHIKAmiMHUX cuctemax’’, Ypuscbkuit JI.O.,
Mommncbka A.B., Ocumuyk C.O. ITC KIII im. Iropst Cikopebkoro, 2021 p. . — 56 c.

4. Eshkabilov, S. Beginning MATLAB and Simulink: From Novice to Professional. S. Eshkabilov. Apress, 2019. 544 p.

Indgopmanis npo KOHCYJIbTALIL

Mocepenn 3 14%° 510 16 rox., aya. 209 — nou. O. B. OLTAPOBCHKA

3arajibHa cxeMa OI[iHIOBAHHSA

Cyma GaiiB 3a Bci BUIH IIkajia Ouninka 3a HAIOHAJILHOIO LIKAJI0K0 - Baji HapaxoBYIOTHCS TAKHM YHHOM:
HaBYaJIbHOI IIAJIBHOCTI €EKTC AJIs1 icnuTy 111 3aTiKY E Ouyintoeannsa 3Hanb 3000y6auie euuioi oceimu
90-100 A Binmin=aO a ‘g 30iticnioemyca .
82-89 B =g sa 1.00-éaflbuoro WKA1010 1 CTAaHOBUTH: 32 TOTOYHY
JloGpe 3apaxoBaHO = YCHILIHICTD (Y4acTh Y NPAaKTUYHUX 3aHATTSX,
74-81 C = BUKOHAHHS IPAKTHUYHUX 3aB/JaHb T4 KOHTPOJIbHUX
64-73 D 3a/10BIILHO pobit) — mo 60 GamiB, 3a pe3yabTaTH €K3aMeHY — JI0


https://docplayer.net/76691178-Matlab-i-modelyuvannya-dinamichnih-sistem-navchalniy-posibnik.html

60-63 E 40 6aniB.
He 3apaxoBaHo 3
35-59 EX He3anoBinbHO 3 MOXKIUBICTIO MOKJIUBICTIO
B MOBTOPHOTO CKJIaJaHHS MTOBTOPHOTO
CKJIaJJaHHS
He 3apaxoBano 3
HesanoBineHO 3 000B’I3KOBUM 000B’I3KOBAM
0-34 F MTOBTOPHUM BUBYCHHIM ITOBTOPHUM
JMCIUIIIIHA BUBUYEHHSIM
IHUCIUIIIIHA

IHoJsiTUKA ONIAHYBAHHSA JAUCHMILIIHA

BinBinyBannsi: 3100yBadi BHIIOI OCBITH CAaMOCTIMHO TUIAHYIOTh BiABIAyBaHHS JICKIIHHUX 3aHATH, 110 MPOBOATHCA B MeXaX AUCHUILIIHU. [IpuCyTHICTH Ha
NPaKTUYHUX 3aHATTAX Ta KOHTPOJBHUX 3axojax (eK3ameH/3allik) € 00oB’s3koBOr0. Ilpu mpoBeneHHI 3aHATH B OHJIAWH PEXHMI, IPUCYTHICTH 37100yBada
BpPaxOBYEThCA Y pa3i BIIKPUTOTO BiKHA.

JoTpuMaHHsl NPUHUUIIB akajgemMiuyHoi 1o0pouyecHocTi: [linroToBKa ycix 3aBIaHb, NUCBMOBUX POOIT 1 T. iH., [0 BUKOHYIOTHCS B MEXaxX IUCIMILIIHH,
3IHCHIOETBCA 3700yBayeM BHUILOI OCBITH CaMOCTIIHO, Ha 3acajax akajeMiqHoi JoOpodecHocTi. Buknagau mae nmpaBo Ais mepeBipkH poOIT 3aCTOCOBYBATH
nporpamy Unicheck.

YMoBH 3apaxyBaHHsI IPONYIIEHNX 3aHATH: 3100yBayaM OCBITH HEOOXITHO IIJISIXOM B1JIBITyBaHHS KOHCYJIbTallli BiMpAIfOBaTH MPOMYLIECHI 3aHATTS Ta
3/1aTH BCl mepen0avyeHi 3aBIaHHs.



