Qu HauioHaAbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu
«KWIBCbKUM MONITEXHIYHUWA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIo»

A_. Kadeapa aBTomatusauii

AEM K | enektpotexHiuyHux Ta

TR .
V MeXaTPOHHUX KOMIMJIEKCiB

CuHTE3 MIKponpouecopHUX NpPUCTPOIB

Pob6oua nporpama HaB4yanbHOI gncuunaiiu (Cunabyc)

PiBeHb BULWOI OCBiTH
Fanysb 3HaHb
CneujianbHictb

OcBiTHA Nnporpama

Cratyc agucumnniim
dopma HaBYaHHA

Pik nigrotoBku, cemectp
O6car gucuunninm

CemecTpoBuii KOHTpOAb/
KOHTPOJIbHi 3axoau

Po3knap 3aHATb
MoBa BUKnapaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BMKANagadiB

PeKBi3UTU HaBYaA/IbHOI AUCLUNAIHU

Mepwuli (6akanaspcoKuli)

14 — Enekmpu4Ha iHxeHepis

141 — EnekmpoeHep2emuKa, efeKmpomexHiKa ma esneKmpomMexaHiKa
IHICUHIpUH2 iIHMeneKkmMyanbHUX eaeKmpomexHiYHUX ma MexampoHHUX
Komriniekcie

HopmamueHa

o4YHa(deHHa)/OucmaHuyiliHa/3miwaHa

3,2 Kypc, secHAHUU cemecmp

4 Kpedumie ESTC (120 200.)

3anik, MKP

18 200.-nekuii, 18 200.-npakmuyHi, 18 200.-nabopamopHi
YKpaiHcbKa
Jlektop: K.m.H., doy. Tuwesuy bopuc /leoHapoosuy, zodiactg@gmail.com

MpakmuyHi, NnabopaTopHi: K.m.H., 0ou. Tuwesu4y bopuc /leoHapdosuy,
zodiactg@gmail.com

Po3mileHHA Kypcy Googleclassroom, nepcoHanbHa CTOPiHKa BUKNada4ya

Mporpama HaBYaNbHOI AUCLUNAIHN
1. Onwuc HaBYanbHOI AUCUMUNAIHMY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYAHHA

Ouncumnnida ” CMHTE3 MiKPONPOLLECOPHMX NPUCTPOIB” 3aliMaE BaXknMBe micue cepes, BUbipKoBMX
OVUCUMNNIH, AKI BU3HAYaloTb TEOPETUYHWNIA piBeHb NPOECIMHOI NiArOTOBKM eneKTpoMexaHikis. NMpeameT
BMBYEHHA [AAHOr0 Kypcy CKAaZaloTb CUCTEMW ynpaBaiHHA Ha 6asi MiKponpouecopHUX KOMMNEKCIB
YNPaBAiHHA i iX BUKOPUCTAHHA ANA, CUHTE3y CUCTEM YNpPaBAiHHA, ONA CKAAAHUX eNIeKTPOMEXaHIYHUX
cuctem.

OucumnnidHa " CuHTE3 MIKpONpPOLLECOPHUX NPUCTPOIB”, MOBMHHA 3abe3neyyBaTM KOMMIEKCHY

NigroToBKY MambyTHbOro ¢axiBus 3 efekTpomexaHiku: npodeciiHy nigroToBKy, PO3BUTOK TBOPYMX
3aibHocTeNn, BMiHHA dopmyntoBaTh i BMpiWyBaTKU Npobiemn CBOEI cneuiafbHOCTI, BMiIHHA NpeaMeTHO
po3pobNATU Ta peanisyBatM Oyab-AKi CUCTEMM YMPABAIHHA E€NeKTPOMEXAHIYHUMM MNPUCTPOAMMU Ta
KOMMNeKcamu.

MeTol0 AMCUMNAIHM € BWBYEHHA NPOrPamMHO-anapaTHUX KOMMNAEKCIB Aaa po3pobku Ta
NPOEKTYBaHHA MiKPOMPOLLECOPHMUX CUCTEM YNPaBAiHHA, AKi 6a3yoTba Ha rpadiyHUX A3MKaX BUCOKOro
PiBHA Ta Cy4YaCHUX OOCATHUHHAX Y Mikponpouecopax. JdocnigeHHA MO CTBOPEHHKO TaKUX CUCTEM
yNpaBAiHHA Ha OCHOBIi BUCOKOPIBHEBOro (CMMBO/JIBHOIO) f3MKa [03BOMAIOTL daxiBusm y ranysi
€NEeKTPOMEXAHIKN 30cepeanTMch Ha BUpIlLEHHA 3aBAaHb, AKi noe’s3aHi 6e3nocepegHbo 3 $axoBoto
OIANBHICTIO | BUKNOYMTM BUTPATM YacCy HA BUBYEHHA MeETA A3MKIB NpPOrpamyBaHHA.

BMBYEHHA KypCy Aa€ CTyAEeHTaM 3HaHHA:

- HaAaTV HeobXiaHi 3HAaHHA 33 ONOMOrOH AKUX CTYAEHTU MOXYTb BiZIbHO BUKOPUCTOBYBATH
6yab-AKy CKNaZHy KOMN'IOTEPHY CUCTEMY;



- CaMOCTIMHO CKNacTn QyHKUiOHaNbHY CXemy NPUCTPOoto NobyaoBaHOMY Ha
MiKponpougecopax, Ta 0bpaTn HeobxiaHi TexHIYHI 3acobu ansa cknagaHHA NOTPibHOI
MiKpOnNpoLeCcopHOI cUCTEMU;

- MpOaHani3yBaTH AKICHIi MOKA3HWUKM i BUABUTU MOXKIMBOCTI KOMMN IOTEPHUX CUCTEM;

- CamOCTiMHO NPOBOAMTU YCTAaHOBKY NPOrpamHoro 3abesneyeHHs 414 Komn'toTepHUx
CMCTEM BiAMNOBIAHO iX TEXHIYHUX MOMKJINBOCTEN.

CtypeHTV HabyayTb BMiHHA:

- 0bupati NnapameTpu Ta KOHPIrypaL,ito MiKponpoL,EeCOPHMUX CUCTEM YNPABAIHHA Y 3a/1€KHOCTI
Big 3a4avi;

- 0bupaTK anropuTMM Ta METOAMKMU CUHTE3Y CUCTEM YNPABAiHHSA;

- KOPUCTYBATUCA NaKeTaMM NPUKAALSHNX MPOrpPam ANA aHaNi3y Ta CUHTE3Y MiKPOMPOLECOPHUX
CAY.

CTyOeHTU OTPMMaAtOTb HAaBUYKM:
- MPaKTUYHOrO 3aCTOCYyBaHHA METOAIB PO3POOKM, CMHTE3Yy, MOAENOBAHHA i PO3PaxyHKY
NPOLECIB MPUKNALHUX CUCTEM YNPABAIHHA Y ENEKTPOTEXHIYHMUX CUCTEMAX,;

- BUKOPUCTAHHA KOMN'OTePIB 415 aHani3y Ta cuHTesy CAY;

- CamMoOCTilMHOi pob60TK 3 HaBYa/IbHOIO, HaBYa/IbHO-METOAMYHOIO | AOBIAKOBOIO NiTEPATYPOIO Y

ranysi po3pobKM MiKpONpPOLLECOPHUX CUCTEM YNPABJIIHHA | CYMiCHUX AUCLMMAIH.

2. [lpepeKBi3anTu Ta NOCTPEKBI3UTU AUCLUNIHKU (MicLe B CTPYKTYPHO-/IOTIUHIN CXeMi HaBYaHHA 3a
BigNoBiAHOI0 OCBITHLOIO NPOrpPamoto)

B CTPYKTYpHO-NOriYHiN cxemi HaBYaHHA baKanaBpa 3i cneujanbHocTi 141 EnekTpoeHepreTuka,

€NIeKTPOTEXHIKA Ta efleKTpomexaHiKa Kypc “"CUHTE3 MiKpOMpOLLECOPHUX NPUCTPOIB” BXOAUTb A0 UUKNY

BMBIPKOBMX AMCUMNANIH, BiH 6e3nocepeaHbo 3B'A3aHUN 3 iHWWMMM AUCLUMMNIHAMM HAaBYabHOTO MAaHy

BKa3aHUX crneujianbHoCcTel. BuBYeHHA Kypcy 6asyeTbCcA Ha 3HAHHAX, OAEpPXaHWUX 3 KypciB Teopil

dBTOMATUYHOTO yl'lpaB]'IiHHﬂ, ENEKTPUYHUX MALLUNH, I'IpOMMCI'IOBO'I. el'leKTpOHiKM.

3. 3micT HaBYaNbHOI AUCUUNAIHN

NMPOIrPAMHE 3ABE3NEYEHHA MIKPOMPOLUECOPHUX CUCTEM YMNPABJIIHHA y
NMPOMMUCNIOBOCTI

Tema 1.1 TexHonoris BipTyanbHUX npubopis.

MporpamHe 3abe3neyeHHs - OCHOBA TEXHOOTIT BipTyanbHUX Npubopis

MpegmeT i meTa Kypcy. OpraHisauia HaB4anbHOI pob60TH. PeKomeHA0BaHa niTepatypa.

3B’A30K ANCUMNIHM 3 IHWKWMK 3ara/ibHOTEOPETUYHMMM | cneliaibHUMM gucunnaiHamu.
MporpamHi iHCTPYMeHTU. 3aranbHa CTPYKTypa nporpamHoro 3abe3sneyeHHA. Cepsic Ta TeXHiYHa
niaTpUMKa.

Tema 1.2 MporpamHe 3ab6e3nevyeHHA ANA CUCTEM BUMIPIOBaHHA Ta aBTOMaTuU3auii

Tema 1.3 Moayni Ta 6i6nioteku LabVIEW

ANMAPATHA YACTUHA MNMPOMUCNOBUX MIKPOMPOLECOPHUX CUCTEM VYNPAB/IIHHA VY
PEA/IbHOMY YACY

Tema 2.1 Cuctemm KOpPCTKOro peanbHoro 4Yacy (Real Time)

Tema 2.2 MoaynbHi BUMiptoBanbHi cucremu. NMpomucnosuii ctaHaapt PXI

CUCTEMW 3B6OPY TA Y3rOaXEHHA AAHUX

Tema 3.1 O6nagHaHHA ANa cuctemu 360py Ta Y3roaKeHHA AaHUX
Tema 3.2 3acTocyBaHHA NPOMMUCNIOBUX MIKPONPOLLECOPHUX CUCTEM YNPABAiIHHA
HABYAJIbHI MATEPIAJZIN TA PECYPCHU
OcHoBHa nitepartypa

1. Meagigb B.P. MpoeKTyBaHHA MiKPOMNPOLLECOPHUX CUCTEM KEePYBaHHA : HABYANbHUIA NOCIOHUK /



[B. Meagiab, B. Micbuio, I. Ko3byp] ; MiHicTepcTBO OCBiTU | HAYKM YKpaiHKU, TepHONiNbCbKMI
HaLiOHAaNbHWUIM TEXHIYHMI YHiBEepcUTET imeHi IBaHa Myntona, Kadeapa aBTomaTnsaLii TEXHONOMYHUX
npouecis i BUPOOHULTB. - TepHoninb : THTY im. I. Myntosa, 2015. - 353 c.
2. KpynikoBcbkuii, bopuc bopucosuy. MikponpoLecopHi CUCTEMM : MPAKTUKYM : HaBYa/IbHUM
nocibHuk / b.6. Kpynikoscbkuid, A.M. Hukonaiuyk, C.B. LLaTHKMI ; MiHicTepcTBO OCBITH i HayKu
YKpaiHu, HauioHanbHUI yHIBEPCUMTET BOAHOMO rocrnoAapcTsa Ta NPpUPOoAOKOPUCTYBaHHS. - PiBHe :
HYBIT, 2016. - 191 c.
3. Kncenbosa O.I. MporpamysaHHs B NI LabVIEW. TexHonoria po3pobku BipTyanbHUX NpUNaais :
HaBY. NocCib. AnA CTyA. BULLMX HaBY. 3aK/1., AKi HABYAOTbCS 33 HAaNpPAMOM Nigrotosku "Komn'toTepHi
Haykun" / O.I. Kucenbosa, A.B. ConomiH ; M-Bo ocBiTv i HayKku YKpainu, HTYY "KNI". - Kuis : HTYY
"Kni", 2014. - 273 c.
4. CUHTE3 eNeKTPOHHMX Ta MiKPONpPOLLECOPHMUX NPUCTPOIB : METOANYHI BKA3iBKM 4,0 KOMN OTEPHOTO
NPAKTUKYMY ANA CTyAeHTiB cneuianbHocTi 7.05070204 «EneKkTpoTexHiyHi cMctemun aBTomaTtmsauii
Ta enektponpusoa» / MiH-BO OCBITM | HayKu, Monoai Ta cnopTy YKpaiuu ; HTYY «KMI» ; [yknaag. O.
M. 3aknagHuii, C. /1. Mpsagko, O. O. 3aknagHnii Ta iH.]. - Kuis : HTYY "KNI", 2011.-52 ¢
JonomixHa niteparypa
1. CHTE3 eNeKTPOHHUX Ta MiKPOMPOLECOPHUX NPUCTPOIB : METOAUYHI BKa3iBKU 40 1abopaToOpHUX
pPobiT AnA cTyaeHTiB cneuianbHocTi 7.05070204 «EneKkTpoTexHiYHi cuctemm aBTomaTtum3allii Ta
eneKktponpusoa» / MiH-BO OCBiTU i HayKK, Monoai Ta cnopTy YKpainu ; HTYY «KMI» ; [yknag. O. M.
3aknagHuii Ta iH.]. - Knis : HTYY "KMNI", 2011. - 60 c.
2. MikponpougecopHa TeXHiKa : NiAPYYHUK ANA CTYAEHTIB TEXHIYHMX cneuiaibHOCTeN BULLMX
HaB4YanbHUX 3aknagis / 10.l. AkumeHko, T.0. TepelleHKo, €.1. Cokon, B.A. ¥yikos, t0.C. NeTeprepa
; 3a pea. T.0. TepelweHKo ; MiHicTepcTBO OCBITU | HayKK YKpaiHW, HauioHanbHUI TEXHIYHNI
yHiBepcuteT YKpaiHu "KUIBCbKMI NONITEXHIYHUM iHCTUTYT". - KniB : MoniTexHika ; Kongop, 2018. -
439 c.

Jlimepamypy, 6ibnioepacghia Akoi NoOAHA i3 NOCUNAHHAM, MOXHA 3Halimu 8 iHmepHemi. /limepamypy,
6ibnioepagpis AKoi He Micmume NocunaHHA, MoxHa 3Halmu 6 6ibniomeuyi KII im. lzopa CikopcbKoeo.
0b6o8’a3k08UM 018 NPOYUMAHHA € OKpemi po3dinu 6a3zoeoi nimepamypu [1]-[5]. Po3dinu 6a3oeoi
nimepamypu, wo € 06068’A3K08UMU 014 MPOYUMAHHA, G MAKOX 38’A30K YUX pecypcie 3 KOHKPeMHUMU
memamu OucuunaiHU HagooUMbCA HUXYeE, 8 MemooOuyi OnaHy8aHHA HA8YAAbHOI ducyunaiHu. Yci iHwi
nimepamypHi Oxepena € haKynbmamugHUMU, 3 HUMU PeKOMeHOYEMbCA 03HAUOMUMUCH

HaB4anbHUWA KOHTEHT
4. MeToauKa onaHyBaHHA HAaBYa/IbHOI AUCLUNNIHU (OCBITHBOrO KOMMOHEHTA)

po3noaiz1 HABYAJIbHOIO YACY 3A TEMAMU

Po3nogin 3a Bugamm
HalimeHyBaHHA Tem 3aHATbL
Bcboro Nekuy,ii MpaKTUYHI NabopaTtopHi
Tema 1.1 6 2 2 2
Tema 1.2 6 2 2 2
Tema 1.3 6 2 2 2
Tema 2.1 12 4 4 4
Tema 2.2 12 4 4 4
Tema 3.1 6 2 2 2




Tema 3.2 6 2 2 2

Bcboro no Kypcy: 54 18 18 18

NEKUIT

Tema 1.1 TexHonorifA BipTyanbHUX Nnpubopis
MporpamHe 3ab6e3neueHHA - OCHOBA TEXHOOTIi BipTyasnibHUX npubopis

Jlekyia 1. MNpeamer i meTa Kypcy. Opradisauis HaB4yanbHOi  poboTw.
PekomeHgoBaHa  niTepaTypa. 3B’A30K  AUCUMMAIHM 3 iHWKMM
3ara/IbHOTEOPETUYHUMMU | cneliabHUMN ANCUMNATHAMMU.

Jlimepamypa: 1, c. 32-35. 4,c. 12,...,17, 4,c.15

3aBaaHHA Ha CPC:

LHonomincHa nimepamypa: 1, c. 120-161.

Jlekyia 2 MporpamHi  iHCTPymeHTU. 3aranbHa  CTPYKTypa  NPOrpamHoro
3abe3neyeHHA. Cepsic Ta TexHiyHa niaTpuMKa. Cepeaosuule rpadiyHoro
nporpammyBaHHsA. MporpamHe 3abe3neyeHHA A8 CUCTEM BUMIPIOBAHHA Ta
aBTomatm3alii Developer Suite

Jlimepamypa: 1, c.341,...,415, 4, c. 7-2,...,7-18.

3aBgaHHa Ha CPC:
LHonomixcHa nimepamypa: 1, c. 161-180.

Tema 1.2 MporpamHe 3abe3neyeHHA gNa CMCTEM BUMIPIOBAHHA Ta aBTomaTtusauii. Moayni Ta
6i6niotekn LabVIEW

Jlekyia3 Moayni Ta 6i6nioTeku LabVIEW.
3aBaaHHsa Ha CPC:

LJonomixcHa nimepamypa: 1, c. 220-225.

Tema 2.1 Cuctemum XOPCTKOro peanbHoro yacy (Real Time)

Jlekyis 4 Mogynb Real Time
Jlimepamypa: 1, ¢.399,...,433,
3aBgaHHA Ha CPC: Jlimepamypa: 3, c. 30-32, 52-56.

Jlekyia 5 CTPYKTYpHi cxemun, 061aHaHHA Ta TPACyBaHHA CUCTEM ¥KOPCTKOro
peanbHOro 4acy
Jlimepamypa: 1, ¢.399,...,433,

Tema 2.2 MoaynbHi BUMiptoBanbHi cucremu. NMpomucnosuii ctaHaapt PXI

Jlekyia 6 MoaynbHi BUMIptOBa/ibHI cMCTEMW. 3aCTOCYBaHHA. [TporpamHe
3abe3neyeHHs. Mpomucnosuii ctaHgapT PXIl.3actocyBaHHA. MporpamHe
3abe3neyeHHs.

Jlimepamypa: 1, ¢.89,...,169, 919,...,987.

3aBgaHHA Ha CPC: JonomixcHa nimepamypa: 1, c. 277-279.

Tema 3.1 O6napgHaHHA ANa cuctemu 360py Ta y3roaKeHHA AaHuxX

Jlekuyia 7 O6nagHaHHA ana cuctemm 36opy Ta y3roaxKeHHA AaHUX

Jlimepamypa: 1, c.183,...,189.




Jlekyisa 8

MporpamHe 3abe3neyeHHs gnsa obnagHaHHA ans cuctemm 36opy Ta
Y3roAKeHHA AaHUX

Tema 3.2 3acTocyBaHHA NPOMMUCIOBUX MIKPONPOLLECOPHUX CUCTEM YNPABAIHHA

Jlekyia 9

BMKOPUCTAHHA MiKPONPOLLECOPHUX CUCTEM ANA 360pY Ta aHani3y
TEXHIYHUX AaHMX HA TPAHCMNOPTI, eHeprocmcTemax Tow,o..
Jlimepamypa: 4, c.1,...,56.

MPAKTUYHI BAHATTA

MpPaKTUYHI 3aHATTA [Al0Tb MOMK/AMBICTb OBONOAITU NPOPECIMHMM MNpPOorpamHUM 3abe3neyeHHsMm,
PO3BMHYTM CAMOCTIMHICTb Yy 3aCTOCYBAHHI TEOPETUYHMX 3HAHb. YCNiX 3aHATb 3abe3neyvyeTbca NOCTAaHOBKOK
Pi3HOMAHITHMX 33434, AIKi BUMaratoTb 3aCTOCYBaHHA NpodeciMnHoro nporpamHoro 3abesneveHHA. 3a4aui,
AKi pO3B’A3YIOTbCA HA MPAKTUYHUX 3aHATTAX, INOCTPYIOTb TUNOBI METOAM BUPILLEHHA Y rany3i NPaKTUYHOro
3aCTOCYBaHHA MIKPOMPOLLECOPHUX CUCTEM YNPaBAiHHA | NigbupaloTbca 3 ypaxyBaHHAM chneuudikm
ManbyTHbOro ¢axy cTyaeHTiB. [ONIOBHMI aKLEHT Npu NpoBeAeHHi NMPAKTUYHUX 3aHATb PobuTbcA Ha
PO3BMTOK CAaMOCTIMHOrO /IOFYHOTO MMUCNEHHA Yy CTyAEeHTa i HaBMYOK BMKOPUCTAHHA KOMM IOTEpPHMUX

MeToAiB Ta NpodeciMnHOro NnporpamHoro 3abesneyeHHs.

TemaTuKa NPaKTUYHUX 3aHATb

(Komnio’TepHUIA NPAKTUKYM)

MpaKTnuHe HasBa
3QHATTA

1 BeeaeHHs y LABVIEW. CTpyKTypa nporpamHoro 3abesneyeHHs. Mopsagok pobotu.

2 MopAafoK CTBOPEHHA NPOrPamHoOro AoAaTtKy. CKnagaHHA CTPYKTYP ANA BUKOHAHHA
anrebpaivyHux ajn.

3 BnacTtnsocTi rpadiyHnx enemeHTiB yrnpaBAiHHA i iHAMKaLi. OpraHisaujis
HaKoMWYeHHsA, 3 opraHisauieto fOCTyNy 40 NoAaNbLIOT 06POOKM AaHUX

4 CTBOpPEHHA PO3rany»XeHmx NPorpamHmx 404aTKie. BUKOPUCTAHHA NPOrpamHmx
CTPYKTYP.
JocnigxxeHHA goaatkoBux QYHKLUiM enemMeHTiB ynpaBaiHHA.
CTBOpEHHA Nignporpam Ta MacueiB
BMKOPUCTAHHA KNacTepiB, cneLianbHUX CTPYKTYP 419 MATEMATUYHMX Ta JIOTIYHUX
BMpasis

8 CTpOKOBi 3MiHHIi, yNpaBiHHA efleMeHTaMMN Ha MHEMOCXEMaX

9 CTBOpEHHA A0AATKIB 3 BUKOPUCTAHHAM MAcKBIB, BidyanisaLii gaHux. 36epexkeHHn
iHbopmauii

NABOPATOPHI POBOTH
JNlabopaTopHi poboTn € 6a30t0 AN BUKOHAHHA NPAKTUUYHMX 3aHATb, MKP, Ta CPCy Kypci "CuHTe3

€/1eKTPOHHMUX Ta MiKPONpPOL,ECOPHUX NPUCTPOIB” BUKOHAHHA 1abopaTOPHOro NPakTMKyMy 403BOAUTb

cTyAeHTam binbl rAnboKo 3aCBOITU TEOPETUUYHUI MaTepian, HaBYUTUCH AOCAIAKYBATH

MiKpPOMpPOLECOPHi CUCTEMU, MPOBECTU NEPEBIPKY PISHOMAHITHMX aNTOPUTMIB MiKPOMPOLLECOPHUX

CUCTEM, HAaBYMTUCb BUKOPUCTOBYBATU NPUKAAAHE NporpamHe 3abesneyeHHsn. CTy4eHTU OTPUMAtOThb

HaBUYKN METOAiB CUHTE3Y MiKPOMNPOLLECOPHMUX CUCTEM YNPaBAiIHHA. 3aHATTA B labopaTopii

nornMbnIoTh iHTEpecC CTYAEHTIB A0 ANCUMNNIHKM, AKa BUBYAETbCS, PO3BMBAOTb iX 34aTHICTb CAMOCTIMHO

BUPiLIYBaTW CKNAAHI 3aBAAHHA.




Nepenik nabopatopHux pobir

NabopaTtopHa HasBa
poboTa

BeepeHHa y LABVIEW

2 CTBOpPEHHA NPOrpamHoro AoAatky. BUKoHaHHA anrebpaiyHmx ajin.

3 PeparyBaHHA BNacTUBOCTENI rpadivHNX eNeMeHTIB YNpaBAiHHA i iIHAMKALI.

4 OpraHisaLia HaKonNMYeHHs, opraHisauieto focTyny i noganblo 06pobKo AaHUX

5 CTBOpEHHA /IOTIYHO PO3ranyKeHoro NPorpamHoro goAaTky. BukopucrtaHHs Case-
CTPYKTYP.

6 JocnipgKeHHA A04aTKOBUX GYHKLiN enemeHTiB ynpaBniHHA. CTBOpeHHA reHepaTopa
BMNALKOBMX Uncen.

7 CTBOpPEHHA CMHTAKCUYHUX 3aMUCIB AN1A MaTeEMaTUYHUX BUPasiB. BUKOpUCTaHHA
cTpyKTypy Formula Node

8 CtBopeHHA nianporpam (SubVl) y cepepgosuuli LabVIEW

9 OdopmneHHs nignporpamm, 36eperKeHHs nignporpamm y BUrnagi okpemunx gpannis
y cKknagi 6ibnioTekn, BUKOPMUCTOBYBAHHA MNigNpPOrpamum B iHWKX A04ATKaX

10 BMKOpMCTaHHA CTPYKTYpU TUNY "NocnigoBHicTb"

11 CTBOpPEHHA MacKBiB, BUKOPUCTOBYBATU OCHOBHI PYHKLT AnA poboTn 3 macnsamm

12 BUKOpUCTAHHA HOBUX TUNiB AaHWUX — KnacTepu. MobyaoBa AekKiNbKa 3aneKHOCTEN
Ha ogHomy rpadiky

13 PaaKoBi 3MiHHI | BUKOPUCTOBYBATM PYHKLLii NEPETBOPEHHA.

14 3MiHa B1aCTMBOCTEN €NeMEHTIB YNPaBAiHHA | iIHAWMKaATOpIB

15 CTBOpEHHA A0AaTKIB i3 3acTocoBaHAM PYHKLii reHepaLl,ii CurHanis, MacuBU, PAAKN,
a TaKoK onepaLii Bisyanisauji gaHux, 36epexkeHunx y panni

16 CTBOpEHHA [04ATKIB i3 3aCTOCOBAHAM MacCuKBIB, PALKIB

17 CTBOpEHHA A0AaTKIB i3 3aCTOCOBAHAM Bi3yanisaLii AaHuX, 36epexxeHnx y daiini

5. CamocriiiHa po6oTa cTyaeHTa

BarKnMBOIO CKNaA0BOK YACTUHOK MPOLECY BUBYEHHA KypCcy € CUCTeMa iHAMBIAYyanbHWUX 3aBAaHb.
3aBAaHHA OONOMOXYTb B OMaHYBaHHI TEOPETUYHUX MOIOMKEHb KYpCy, OPIEHTOBAHI Ha BMKOPMUCTAHHA
MIiKPOMpPOLLECOPHOI TEXHIKM | HabAuKeHi A0 peanbHUX iHXeHepHMX npobaem ManbyTHboro daxy
CTYyAeHTiB. BUKOHaHHA 3aBAaHb BMMAraTUme Big, CTyAeHTa 3aCTOCYyBaHHA AK CTAaHAAPTHUX METOAIB, TaK i
NOLWYKiB HECTaHOAPTHMUX MigXoA4iB 40 PO3BA3aAHHA , aHaNi3y OAEep)KaHMX pe3ynbTaTiB i cnpuaTMme
PO3BUTKY Yy CTYAEHTA CAMOCTINHOIO MUC/IEHHS.

CamocmiliHa poboma cmydeHma nepedbayae:

nidecomosKy 0o ayoumopHux 3aHame — 34 200;

nidzomosKy 0o Mmodys1ibHOI KOHMPOAbHOI pobomu — 2 200;

nidezomosky 0o icnumy — 30 200.

MoniTMKa Ta KOHTPO/b

6. MNoniTuKa HaBYaNbHOI AUCUUNANIHM (OCBITHBOrO KOMMNOHEHTA)

BMBYEHHA HaBYaNbHOI ANCUMMNIHN « CUHTE3 MIKPONPOLLECOPHUX MPUCTPOIB» NoTpebye Big

3406yBaYa BMLLOI OCBITH:

- LOTPMMAHHA HAaBYa/IbHO-aKaAeMIYHOI eTUKH;
- AOTPUMAHHA rpadiky HaBYaNbHOro NpoLecy;




- OYTW 3BAXKEHUM, YBAXKHMUM Ha 3aHATTAX;
- CUCTEMATMYHO OMNpaLboOBYBaTM TEOPETUYHUIN MaTepian;
- BOTPUMAHHA rpadiky 3axucty nabopatopHux pobiT. Bignoeiab 3406yBaya NOBUHHA
AEeMOHCTPYBATM 03HaKM CaMOCTIMHOCTI BUKOHAHHA NOCTaB/I@HOro 3aBAaHHA, BiACYTHICTb 03HaK
NOBTOPIOBAHOCTI Ta naariary.

AKWo 3006yBay BULLOI OCBITU OYB BiACYTHIl Ha NeKL|i, TO MOMY cilig, BiANpaLoBaTh L0 IeKLito y

iHWWMM Yac (Ha KoHcyAbTaLii).

AKWo 3006yBay BULLOI OCBITU OYB BiACYTHIM HAa NPAKTUUYHUX, 1abOPATOPHUX 3aHATTAX, TO MOMy
CNip, BiANPaLOBATK Ui 3aHATTA Y iHWMIA Yac (Ha KOHCyAbTaUii).

7. Bunau KOHTPOJIIO Ta PeMATUHIroBa cUCTeMa OLiHIOBAaHHA pe3y/bTaTtiB HaBYyaHHA (PCO)

KOH

TPOJIbHI POBOTU
MoaynbHi KOHTPONbHI PO6OTN MatOTb Ha METi:
camonepesBipKy CTyAEeHTAaMM CBOIX 3HAaHb 3 NEBHMX TEM HAaBYa/IbHOI MPOrPamm i BMiHHA 3aCTOCyBaTH

Ll,i 3HaHHA ANA PO03BA3adHHA 3a4a4 BUKOPUCTAHHA MiKpOI’IpOLl,ECOpHMX CUCTem yI'IpaBJ'IiHHﬂ;

pybiXKHY NepeBipKy i OLiHKY 3HAHb CTYAEHTIB BUKNaAauYeM.

Mepenik moaynbHUX KOHTPOAIbHUX PObIT

MK-1 CuHTE3 anropuTmiB BUKOHAHHA anrebpaiyHmx obumcneHb
MK-2 BuMKOpUCTaHHA peaaKkTopa GpOopmya Ta BUKOPUCTAHHA CTPYKTYP

PeNTUHT CTyAeHTa 3 AUCLMNNIHU CKNafa€eTbeA 3 6aniB, LLO BiH OTPUMYE 3a:
1) BMKOHaHHA 17 nabopaTopHUxX pobiIT;

2) BUKOHAHHA MOAYNbHUX KOHTPONbHUX POGIT;

3) 3anik.

Cuctema penTUHrosux 6anis

1. MoaynbHa KOHTpobHa poboTa*

MopaynbHi KOHTPONbHI POBOTU - KOXKHA CKNAAAETHCA 3 ABOX PIBHO3HAYHUX NUTAHb No 3 6ana.

e  «BigMiHHO», NOBHa BiagnoBiab (He meHwe 90% noTpibHOI iHbopmau,ii) — 3 6ana;

e «pobpe», 4OCTaTHLO NOBHa BigNOBIAb (HEe MmeHwWwe 75% noTpibHoi iHdopmau,ii), abo noBHa
BiZINOBiAb 3 HE3HAYHUMM HETOYHOCTAMK — 2 Banu;

e  «3340Bi/fIbHO», HEMOBHA BianoBiab (He meHwe 60% NoTpibHOI iHPOpMaLi) Ta He3HauHI
nomunkn — 1 6an;

e  «HEe3a[oBiNbHOY», HE33a40BI/IbHA BiAMNOBIAL (He BiANOBIAAE BUMOram Ha «3aA0BiNbHO») — 0
6ani..

2. JlabopartopHi pobotn. BukoHaHHA 17 nabopaTopHmx pobiT. 3a yMmOBM XOPOLLOI NiAroTOBKM
BAOMaA i aKTMBHOI pob60TM Ha 3aHATTI, CBOEYACHOIO i FPAMOTHOrO BUKOHaHHA — 3 6anu;

HanaBHiCTb MOMUAOK Yy BMKOHaHHI 3HWMXKYE OUiHKY Ha 0,5 6ana. HemoTpMmaHHA TepMiHy
(3ani3HeHHs Ha 1 TMXKAEHb) BUKOHAHHA pobOTKN 3HUKYE OLiHKY Ha 0,5 6ana.

3. 3anik cknagaeTbCca € TPbOX PiBHO3HAYHUX TEOPETUYHUX MUTaHb No 9 6anis..

4. 3aoxouyBanbHi 6ann. 3a BiACYTHICTb NPOMNYCKIB 3aHATb Ha NPOTA3i CEMEeCTPY A0AAETbCA
10 6anis

MakcumanbHa cyma 6anis gopisHioe 100:

R=(2*2%*3)+ (17*3)+ (3*9)+ 10 =100

AucumnniHa BUKNapaeTbca y 6 cemectpi 6akanaBpata Ta TpuBaE 9 TUXKHIB. ATtectauis,

NPOCTaBNAETbCA 32 MOTOYHUM PEATUHIOM.

Tabnnuya BignoBiAHOCTI PENTUHIOBUX GaniB OLLIHKAM 3a YHIBEPCUTETCbKOIO LLKA/IOH:

Kinbkicmo 6anis R OuiHka
100-95 BigmiHHO
94-85 Oye pobpe
84-75 Oobpe
74-65 3a408BiNnbLHO




64-60 JocTtaTtHbo
MeHwe 60 He3agoBinbHO
He BUKOHaHi yMOBW A0NYCKY He ponyuweHo

8. [OopaTtkosa iHpopmauia 3 gucumnnniHn (0CBITHLOro KOMMNOHEHTA)

3ABOAHHA ANA 3ANIKY 13 KOMMTKOTEPHOIO | MPAKTUKYMY

3asaaHHA 1. CTBOpUTU Nporpamy, AKa A03BOJIAE 33 AOMNOMOTIOI0 PYYKU YNPABAiIHHA 3MiHIOBATU BEANYUHY
CUrHany i Bigobparkath Lo 3MiHy Ha rpadiLi.

3aBaaHHA 2. CTBOPUTU Nporpamy, AKa A03BOJIAE 33 AOMNOMOTO0 PYYKU YNPABAiIHHA 3MiHIOBATU BEANYUHY
CUrHany i BigobpaxKaT Lo 3MiHY Ha CTPISIOYHOMY iIHAMKATOPI.

3aBpgaHHA 3. CTBOpMTM Mporpamy, AKa AO03BOJIAE 3@ AOMNOMOrOH MOB3YHKA YNPaBAiHHA 3MiHOBATU
BE/IMYMHY CUTHAANY i BigobpaKaTu Lo 3MiHY Ha rpadiu,.

3aBpgaHHA 4. CTBOpMTM Nporpamy, AKa AO03BOJIAE 3@ AOMNOMOrOH MOB3YHKA YNPaBAiHHA 3MiHOBATU
BEJ/INYMHY CUTHaNY i BigobparkaTu Lo 3MiHYy Ha rpadili i Ha cTpiNoYHOMY iHAMKATOPI OAHOYACHO.
3aBpgaHHA 5. CTBOpMTM nporpamy, AKa AO03BOJIAE 3@ AOMNOMOrOH MOB3YHKA YNPaBAiHHA 3MiHOBATU
BE/INYMHY CUTHaNY i BigobparkaTu Lo 3MiHy Ha rpadiui i Ha undepbnaTHOMY iHANKATOPI .

3aBpaHHA 6. CTBOPUTU NpOrpamy, AKa A03BONAE 33 AONOMOIO PYYKM YNPaBAiHHA 3MiHIOBATU BENUYUNHY
CUrHany i Bigobparkatu Lo 3MiHy Ha rpadilii, Ha CTPiIIOYHOMY iHAWKATOPI | Ha UMdpepbaaTHOMY iHAMKATOPI
OAHOYacCHoO.

3aBAaHHA 7. 3 BMXOoAy reHepaTopa BMMAAKOBMX YUCEN MOAATM CUrHaAN Ha undbepbnaTHUi iHAMKaTOP.
BMKOpMCTOBYBATM TMMYaCOBY 3aTPMMKY Ha reHepaLito AaHuX i ix BigobparkeHHA y 0,...,500 mc.

3aBaaHHA 8. 3 BMXOAy reHepaTopa BMNAAKOBMX YMcen Nogatv CUrHan Ha uudepbnaTHuit iHAMKaTop i
CTPINIOYHUI iHOMKATOP. BUKOPUCTOBYBATM peryiiboBaHy 3a AOMOMOIOK PYYKM TMMYACOBY 3aTPMMKY Ha
reHepauito gaHux i ix BigobparkeHHA y AianasoHi 0,...,500mc

3aBaaHHA 9. 3 BMXOAy reHepaTopa BMNALKOBMX YMcen Nofatv CUrHan Ha uudepbnaTHUi iHAMKATOP i
croBnumkoBuin (TANK) iHAMKaTOp . BMKOPUCTOBYBATM peryiboBaHy 3a AOMNOMOrOK PYyYKM TMMYACOBY
3aTPUMKY Ha reHepauito AaHuX i ixX BigobparkeHHa y aianasoHi 0,...,500mc

3aBpgaHHA 10. 3 BMXxoay reHepaTopa CUMHYCOIAANbHUX CUFHAMIB MOZATM CUFHAN 3 Pery/sbOoBaHOlo, 3a
OONOMOroK NOB3yHKAa, aMnAiTyaol Ha rpadik. BUKOPUCTOBYBATU pPery/sboBaHy 3a LOMOMOIOK PYYKM
TMMYACOBY 3aTPUMKY Ha reHepaLito AaHUX Ta ix BigobpaxeHHa y gianasoHi 0,...,500mc

3aBgaHHA 11. CTBOpUTM Nporpamy, AKa A03BOIAE BUKOHATU 0b6uMcneHHs: (3+3+7)/2. 3abe3neuyntu amiHy
6yab-sKoro ymcna.

3aBgaHHA 12. CTBOpPUTM Nporpamy, AKa O03BONAE BUKOHATU obuncneHHa: ((4+2-7)/3)*2. 3abe3sneunTu
3MiHy byab-aKoro uncna.

3aBgaHHA 13. CTBOpPMTU Nporpamy, AKka A03BONAE BUKOHATM 0bumcneHHs: 2+((4+2-7)/3)*2. 3abesneuntu
3MiHy byab-aKoro uncna.

3aBgaHHA 14. CTBOpPUTM Nporpamy, AKa O03BONAE BUKOHATU obuucneHHa: ((4+2-7)/3)*2. 3abesneuntu
3MiHy byab-aKoro uncna.

3aBgaHHA 15. CTBOpUTK Nporpamy, saka A03BONAE BUKOHATN obuncneHHs: 10+((3-2-7)/3)*2. 3abe3neuntu
3MiHy byab-aKoro uncna.

3aBgaHHA 16. CTBOpMTM nporpamy, AKa [O03BONSE BUKOHATU obuucneHHs: (((4+2)/3)-(7+2)/3))*2.
3abe3neunTn 3miHy 6yab-AKOro uncna.

3aBgaHHA 17. CTBOpMTM Nporpamy, sika [03BOAAE BMKOHaTM obumcneHHa: (((14/2)+3)-((8/2)-3))*2.
3abe3ne4ynTn 3miHy 6yab-AKOro uncna.

3aBgaHHA 18. CTBOpMTM nporpamy, fika [A03BONSAE BUKOHATM obumcneHHa: (((14*2)+5)-((8/2)-3))*3.
3abe3neunTn 3miHy 6yap-aKoro ymcna.



3aBgaHHA 19. CtBOpUTM nporpamy, fAKa [A03BOMIAE BUKOHaATU obumcneHHa: (((4*3)+5)-((9/3)-3))*3.
3abe3ne4ynTn 3miHy byab-AKOro uncna.

3aBgaHHA 20. CTBOpUTU Nporpamy, fika [O03BONSAE BUKOHATM obumcneHHa: (((14*2)-5)+((8/2)-3))*5.
3abe3neuynTu 3miHy 6yab-AKOro uncna.

3aBgaHHA 21. CTBOPUTM Nporpamy, AKa A03BOJIAE BUKOHATU 0BUMCneHHs: (3+2+7)/2. 3abe3neuyntu amiHy
3aTPUMKM Ta ByAb-AKOro YMcaa 3a JOMNOMOrO0 2 KyNACTUX PYYOK yNpaBaiHHA Ta 3 NOB3YyHKiB. Pe3ynbTaT
BMBOAMTM HA CTPINOYHUI iIHOMKATOP.

3aBgaHHA 22. CTBOPUTM MpOrpamy, AKa A03BONAE BUKOHATU obumcneHHa: ((4+2-7)/3)*2. 3abe3neuntu
3MiHY 3aTPMMKM Ta ByAb-AKOro 4nmcaa 3a AONOMOTOK 2 KyNACTUX PYYOK YNpaBfiHHA Ta 4 NOB3YyHKIB.
Pe3ynbTaT BUBOAMTU HA CTPINOYHUIN iHAMKATOP.

3aBgaHHA 23. CTBOPUTU NpOrpamy, AKa A03BONAE BUKOHATM obuncneHHs: 2+((4+2-7)/3)*2. 3abesneuntu
3MiHY 3aTpMMKM Ta Byab-AKOro 4nmcaa 3a AONOMOToK 3 Ky/NACTUX PYYOK YNpaBfiHHA Ta 4 NOB3YyHKiB.
Pe3ynbTaT BUBOAMTU HA CTPINOYHUI iHAMKATOP.

3aBgaHHA 24. CTBOPUTM Mporpamy, AKa A03BOMAE BUKOHATU obumcneHHa: ((4+2-7)/3)*2. 3abe3neuntu
3MiHY 3aTPMMKM Ta Byab-AKOro Yncaa 3a AONOMOMOK 2 KyNACTUX PYYOK YNpaBfiHHA Ta 4 NOB3YyHKiB.
Pe3ynbTaT BUBOAMTU HA CTRINOYHMM iHAMKATOP Ta Ha rpadiyHMM iHQMKaTOP.

3aBpaHHA 25. CTBOPUTM NpOrpamy, saKa A03BONAE BUKOHATK 0b6umcneHHs: 10+((3-2-7)/3)*2. 3abe3neuntu
3MiHY 3aTPMMKM Ta Byab-AKOro 4nmcna 3a AONOMOrot 4 KynAaCTUX PYy4YOK YMpaBfiHHA Ta 3 MOB3YHKIB.
Pe3ynbTaT BUBOAMTU HA CTPINOYHMIM iIHOMKATOP Ta Ha rpadiyHMM iHQMKaTOP.

3aBaaHHA 26. CTBOpMUTM nporpamy, fika [A03BONSE BUKOHATU obuucneHHs: (((4+2)/3)-(7+2)/3))*2.
3abe3neunTn 3MiHy 3aTPUMKKM Ta ByAb-AKOro YMCNa 33 AOMNOMOro 4 Ky/NACTUX PYYOK yNpaBaiHHA Ta 4
NOB3YHKiB. Pe3ynbTaT BUBOAMTM Ha CTPINOYHMIN iIHAMKATOP Ta Ha rpadiyHMUM iIHANKATOP.

3aBaaHHA 27. CTBOpUTM Nporpamy, AKa [03BONAE BUMKOHATU obumcnenHa: (((14/2)+3)-((8/2)-3))*2.
3abe3neunTn 3MiHy 3aTPUMKKM Ta ByAb-AKOro YMCNa 33 AOMNOMOro 4 Ky/lACTUX PYYOK yNpaBaiHHA Ta 4
NoB3YHKiB. Pe3ynbTaT BUBOAMUTM Ha CTRINOYHUI iIHAMKATOP Ta Ha rpadiyHui iHOMKaTop. .

3aBgaHHA 28. CTBOpPMTU Nporpamy, fika O03BO/NSAE BUKOHATM obumcneHHa: (((14*2)+5)-((8/2)-3))*3.
3abe3neunTn 3MiHy 3aTPUMKM Ta BYAb-AKOro YMCcna 3a AOMNOMOro 2 KY/JACTUX PYYOK yNpaBAiHHA Ta 6
NOB3YHKiB. Pe3ynbTaT BUBOAMTU HA CTPINOYHUIA iIHANMKATOP Ta Ha rpadiyHuii iHAuKaTop.

3aBgaHHA 29. CTBOpPUTM nporpamy, fAKa [A03BOJIAE BUKOHaATU obumcneHHa: (((4*3)+5)-((9/3)-3))*3.
3abe3neunTn 3MiHy 3aTPUMKM Ta ByAb-AKOro YMcna 3a AOMNOMOro 6 Ky/IACTUX PYYOK yrNpaBaiHHA Ta 2
NOB3YHKiB. Pe3ynbTaT BUBOAMTHU HA CTPINOYHWUIA iIHANMKATOP Ta Ha rpadiyHnii iHAnKaTop.

3aBgaHHA 30. CTBOpMTM Nporpamy, fika [O03BONSE BUKOHATM obumcneHHa: (((14*2)-5)+((8/2)-3))*5.
3abe3neunTn 3MmiHy 3aTPUMKM Ta Oyab-AKOro 4ymcna 3a AOMOMOroK 8 KY/NACTUX PYYOK YnpaBaiHHA.
Pe3ynbTaT BUBOAMTM HA CTPINOYHUIN iHAMKATOP Ta Ha rpadiyHMi iHaMKaTOop.

3aBpgaHHA 31. CTBOpPUTM nporpamy, AKa [03BONAE BMKOHATM OOYMC/NEHHA 3@ MNEBHUMM YMOBaMMU:
(3+2+7)/2.

Beectn y nporpamy Tymbnaep, AKMA ynpasnase AineHHAM Ha 2. MNpu ubomy, AKWO Tymbaep
3HAXo04MTbCA Y BMMKHEHOMY CTaHi, TO 3HA4YeHHSA uucenbHUKa (3+2+7) Ainatbca Ha 2, a iHakuwe, Yy
BBIMKHEHOMY - (3+2+7) He ainaTtbca. 3abe3neunTn amiHy b6yab-aKoro umcna.
3aBpaHHA 32. CTBOPUTM NPOrpamy, fika A03BONAE BUKOHATU 0BYMC/IEHHA 33 NEBHUMU yMmoBamU: ((4+2-
7)/3)*2.

BBecTu y nporpamy asa Tymbaepu - neplimMin ynpasase AiNeHHAM Ha 3, 4PYTUIA MHOMEHHAM Ha 2.
AKWo BCi TyMmb1epu BBIMKHEHI, TO BCi anrebpaiyHi Aii BUKOHYOTbCA BigNOBiAHO 3a4aHOMY BMpa3y. AKLWO
6yab SKUii Tymbnep BUMKHEHO TO BiAnoBigHa anrebpaiyHa Ais He BUKOHYETbCA. 3abe3neynT 3miHy byab-
AKOro uncna.



3aBaaHHA 33. CTBOPUTM Nporpamy, Aka 403BOJIAE BUKOHATU 0BYMCNEHHA 332 NEBHUMM YMOBamMM: 2+((4+2-
7)/3)*2.

BsecTn y nporpamy Tpy Tymbaepu - nepinii ynpasaae y BUpasi B AyKKax BiAHIMAHHAM 7, Apyrui
AiNEeHHAM Ha 3, TPeTin MHOXeHHAM Ha 2. AKwo BcCi Tymbnepu BBIMKHEHi, TO BCi anrebpaiyHi Aaji
BMKOHYIOTbCA BiANOBIiAHO 3asaHoMy BMpasy. AKWOo 6yab AKMA Tymbaep BUMMKHEHO TO BignosigHa
anrebpaiyHa ais He BUKOHYETbCA. 3abe3neynTy 3miHy byab-sKoro ymcna.
3aBpgaHHA 34. CTBOPUTM Nporpamy, AKa 403BOSE BUKOHATM 06UYMC/IEHHSA 33 NeBHMMM ymoBamMu: ((1+4+2-
7)/3)*2.

BsecTn y nporpamy Tpu Tymbaepu - nepwnin ynpasasa€e Y BUPA3i B AyXKKax AoAaBaHHAM 1, apyrui
AiNeHHAM Ha 3, TPeTil MHOXeHHAM Ha 2. AKwo BCi Tymbnepu BBIMKHEHI, TO BCi anrebpaiyHi Aaji
BMKOHYIOTbCA BiAMNOBIAHO 3aAaHOMy BMpasy. AKwWo O6yab AKMA Tymbnep BMMKHEHO TO BignosigHa
anrebpaiyHa ais He BUKOHYETbCA. 3abe3neuyntu 3miHy byab-aKoro ymcna.
3aBaaHHA 35. CTBOpUTM Nporpamy, AKa 403BONAE BUKOHATU 0BUMCAEHHSA 33 NeBHMMM ymoBamm: 10+((3-
2-7)/3)*2.

BeecTn y nporpamy Tpu Tymbaepu - nepLlunii ynpasase y BUPasi B Ay*KKaxX A0AaBaHHAM 3, Apyruii
AineHHAM Ha 3, TpeTit MHOXeHHAM Ha 2. AKwo BCi Tymbsiepn BBIMKHEHi, To BCi anrebpaiuHi Aji
BMKOHYIOTbCA BigNOBiAHO 3agaHomy Bupasy. AKwo 6yab AKMA Tymbnep BMMKHEHO TO BiAMNOBiIAHA
anrebpaiyHa aia He BUKOHYETbCA. 3abe3neyntn 3miHy byab-aKoro ymcna.
3aBgaHHA 36. CTBOpPUTM Nporpamy, fika [03BONAE BMKOHATU OBYMCNEHHA 33 NEBHUMMU YMOBAMMU:
(((4+2)/3)-(7+2)/3))*2.

Beect y nporpamy Tpu Tymbiepu - neplunii ynpaBaae y BUPasi B AyXKKaAX A0AABAHHAM 7, Apyrui
AiNEeHHAM Ha 3 AN1A NepLIoro Ta APYroro BUPasy y AyKKax, TPeTi MHOXEHHAM Ha 2. AKWo BCi Tymbnepu
BBiIMKHEHI, TO BCi anrebpaiyni Aii BUKOHYIOTbCA BiANOBiAHO 3a4aHOMY BMpa3y. AKWO byab skuii Tymbnep
BMMKHEHO TO BiZiNOBiAHa anrebpaiyHa Aid He BUKOHYETbCA. 3abe3neunTn 3miHy byab-aKoro umcna.
3aBgaHHA 37. CTBOpMTM nporpamy, fKa [AO3BONSE BMKOHATM OBUYUCNEHHA 33 MEBHUMU YMOBaMMU:
(((14/2)+3)-((8/2)-3))*2.

Beect y nporpamy Tpu Tymbiepu - neplunii ynpaBaae y BUPasi B AyXKKaAX A0AABAHHAM 3, ApYrui
AINEeHHAM Ha 2 , TpeTih MHOXeHHAM Ha 2. AKwo BCi Tymbnepu BBIMKHEHi, TOo Bci anrebpaiuni Aaji
BMKOHYIOTbCA BiAMNOBIAHO 3aAaHOMy BMpasdy. AKWO byap AKMA Tymbnep BMMKHEHO TO BignoBigHa
anrebpaiyHa Aia He BUKOHYETbCA. 3abe3neunTn 3miHy 6yab-AKOro Yncna.
3aBgaHHA 38. CTBOPUTM MNporpamy, fika [03BONSAE BMKOHATM OOYMCAEHHA 33 MEBHUMMM YMOBaMM:
(((14*2)+5)-((8/2)-3))*3.

Beect y nporpamy Tpu Tymbaepu - neplunii ynpaBaae y BUpPasi B AyKKaAX 40AABAHHAM 5, Apyrui
OiNeHHAM Ha 2 ANna Apyroro BUpPasy y AYyrKKax, TPEeTi MHOXeHHAM Ha 3. AKLWo BCi TYMb6aepyn BBIMKHEHI,
TO BCi anrebpaiyHi Aii BUKOHYIOTbCA BiANOBIAHO 3a4aHOMY BUPaA3y. AKWO b6yab AKNM Tymbaep BUMKHEHO
TO BianoBigHa anrebpaiyHa Aia He BUKOHYETbCA.
3abe3neynTn 3MmiHy 6yab-AKOro uncna.
3aBaaHHA 39. CTBOpPUTM nporpamy, AKa [O03BOJIAE BMKOHATUM OOYMCNEHHA 3@ MEBHUMMM YMOBAMM:
(((4*3)+5)-((9/3)-3))*3.

BBecTu y nporpamy Tpu Tymbnepu - nepLlini ynpaBnse y BUpasi B Ay*KKax A0AaBaHHAM 5, apyrui
OiNeHHAM Ha 3, TpeTil MHOXeHHAM Ha 3. AKWOo BCi Tymbaepu BBIMKHEHi, TO BCi anrebpaiyni aii
BMKOHYIOTbCA BiANOBIAHO 3asaHoOMy Bupa3dy. AKWo 6yab AKMA Tymbiep BMMKHEHO TO BignoBigHa
anrebpaivyHa Ais He BUKOHYETbCA.
3abe3neunTn 3miHy 6yap-aKoro ymcna.



3aBpaHHA 40. CTBOpUTU Nporpamy, AKa 403BO/ISIE BUKOHATU 06UYNCIEeHHA 32 NeBHUMM ymoBamu: (((14*2)-
5)+((8/2)-3))*5.

BsecTn y nporpamy Tpmu Tymbaepu - neplinii ynpasaae y BUpasi B AyKKax BiAHIMaHHAM 5, apyrui
AINEHHAM Ha 2, TpeTin MHOXeHHAM Ha 5. AKwo BCi Tymbnepu BBIMKHEHI, TO BCi anrebpaiyni aii
BMKOHYIOTbCA BiANOBIiAHO 3asaHoOMy BMpasy. AKWO 6yab AKMA Tymbsiep BMMKHEHO TO BignoBigHa
anrebpaiyHa ais He BUKOHYETbCA. 3abe3neynTy 3miHy byab-sKoro ymcna.
3aBgaHHA 41. CTBOpPUTK Nporpamy, AKa 403BOJIAE NPM HATUCKAHHI CneuiaNibHOI KHOMKW pO34iinTh Ha 2
curHan 3 Buxoay O/OK-giarpamu 3 reHepaTopom BUMAAKOBUX umcen. Mpu HAaTUCKaHHI iHLIOI KHOMKMK
3anucaTu pesynbTtaty daiin.
3aBpaHHA 42. CTBOPUTUM NpOrpamy, AKa A403BOJIE NPU HATUCKAHHI cnewyianbHOi KHOMKWU NOMHOXMUTU Ha 2
cuUrHan 3 Buxoay 6/IOK-Aiarpamu 3 reHepaTopomM BUMAAKOBUX umcen. Mpu HAaTUCKaHHI iHLLIOI KHOMKMK
3anucaTu pesynbTtaty daiin.
3aspgaHHA 43. CTBOpUTK Nporpamy, fKa A03BONAE NPU HATUCKAHHI cneuianbHOI KHOMKU MepemMKHYTH
AXKepeno curHany, Akun byae 3anncyBaTUcb Ha AUCK (reHepaTop BMNAAKOBUX YMCEN) HA iHLWeE AKepeno
CUIHaNy — CMHyCoiaanbHUI reHepaTop. Mpu HaTUCKaHHI iHLWIOI KHOMNKKM 3anmncaTth pe3ynbTaTy ¢ain.
lMpumimkKa: reHepaTop CUMHYCOIAANbHUX CUTHaNIB 3HaxoAuTbca B onuii Signal processing>>Waveform
generation >> Simulate signal. MNpwu BifobpaXKeHHiI CUrHaNiB 3 BMXOAY reHepaTopa CUHYCOiAaNbHUX
curHanis B Waveform Chart, HeobxigHo 3acTtocyBatu Express >> Signal Manipulation >> Convert from
Dynamic Data (from DDT).
3aBpgaHHA 44. CTBOpUTK Nporpamy, fika A03BONAE MPU HATUCKAHHI cneuianbHOI KHOMKU MePEeMKHYTH
AXKepeno curHany, Akui byae 3anncyBaTMcb Ha AUCK (reHepaTop BMMNAAKOBMX YMCEN) Ha iHLWe Axepeno
CUIHaNY — CUHYCOIAANAbHUIN FreHepaTop. 3a A0MNOMOrO0 crneLiaNbHOi KHOMKM MHOXUTK Ha 10 curHan, skuin
6yae 3anuncyBaTmch y daiin. MNpu HATUCKAHHI iHWOI KHOMKKM 3anucaTy pesynbTaTy dann.
lMpumimka: reHepaTop CUHYCOIAANbHUX CUTHANIB 3HaxoauTbca B onuii Signal processing>>Waveform
generation >> Simulate signal. Mpu Biao6pa*KeHHi cUrHanis 3 BUXOAY reHepaTopa CUHYCOIAANbHUX
curHanis B Waveform Chart, HeobxiaHo 3actocyBatu Express >> Signal Manipulation >> Convert from
Dynamic Data (from DDT).
3aBpaHHA 45. CTBOpMTM Mporpamy, AKa A03BOMAE NPU HATMUCKAHHI CnewuiaNibHOi KHOMKU NEePeMKHYTH
AXKEepeno curHany, Akui byae 3anncyBaTMCb Ha AWUCK (reHepaTop BMNAAKOBUX YMCEN) Ha iHWe AxKepeno
CUFHaNy — KOCMHYCOIAaNbHUN reHepaTop. 3a AONOMOrO CreLiaibHOT KHOMKWU MHOXKWTK Ha 10 curHan 3
BMXOAY reHepaTopa BMMNAAKOBUX YMcen. 3a AONOMOrol cnewiafibHOi KHOMKWM MHOXMUTKM Ha 10 curHan 3
BMXOAY KOCMHYCOIZaNnbHOro reHepaTopa, AKUM byae 3anncysaTuck y ¢dann. Mpu HaTUCKaHHI iHLWOT KHOMKM
3anucaTtu pesyabTaty ¢pann.
lpumimka: reHepaTop KOCUHYCOIAaNbHUX CUFHaNIB 3HAxoauUTbCs B onuii Signal processing>>Waveform
generation >> Simulate signal. Mpwy Bifo0bpaXKEHHI CUTHANIB 3 BUXOAY FEHEPATOP KOCUMHYCOIAaNbHUX
curHanie Ha Waveform Chart, Heob6xigHo 3actocyBaTtu Express >> Signal Manipulation >> Convert from
Dynamic Data (from DDT).
3aBaaHHA 46. CTBOpUTM Nporpamy, AKa 403BONAE reHepyBaTn y=Ampl*sin(0.25%*i) Ta x=Ampl*cos(0.5%i)
(Ampl —3miHtoeTbea). Mpu HaTUCKaHHI cneuianbHOI KHOMKKU (He BUKOPUCTOBYBATM Tymb1ep) po3ainvut Ha
2 curHan 3 suxoay Formula Node. MNpy HaTUCKaHHI iHWOI KHOMKW NepemMuKaTu BUBeAEHHS y abo X Ha
Waveform Chart.
3aBgaHHA 47. CTBOPUTM Nporpamy, sika [03BONSAE reHepyBaTM 3a MaTeMaTUYHMM BMPA3OM (AMBUCH
byHKUii Formula Node) y=Ampl*tg(2*i) Ta x=Ampl*ctg(0.5%i) (Ampl — 3miHto€TbCA). MPU HATUCKAHHI
cnewiaNibHOi KHOMKK (He BUKOPUCTOBYBATU TyMmbaep) po3ainnti Ha 4 curHan 3 suxoay Formula Node. Mpwu
HATMCKaAHHI iHLWOI KHOMKM NepemumKaTi BuBedeHHn y abo x Ha Waveform Chart



3asaaHHA 48. CTBOpUTU Nporpamy, AKa A03BOJAE reHepyBaTM MacuMB BUNALKOBMX YMCEST PO3MIPHICTIO
12x15, po34innTn KOXHUI enemeHT macusy Ha 10.
3asaaHHA 49. CTBOpUTU Nporpamy, AKa A03BOJAE reHepyBaTM MacuUB BMMNAAKOBUX YMCEN PO3MIPHICTIO
7x15, po3ainnTh KoxHUN enemeHT macmsy Ha 100.

Po6ouy nporpamy HaB4YanbHOI gucumnniHu (cunabyc):

CknapeHo poueHT kadeapw, K.T.H., Tumesna bopuc Jleonapaosuu

YxBaneHo kKapeapoto aBToMaTH3allil e/IEKTPOTEXHIYHUX Ta MEXATPOHHUX KOMMJIEKCIB.
(npoTtokon Ne 23 Big 14.06.22 p.)

NorogykeHo: MeToanyHoto Komicieto dakymsreTy! (mpotokon Nel2 Bin 24.06.22 p.)

! MeToamnuHoto pasoto yHiBepcuTeTy — A/14 3arasibHOYHIBEPCUTETCbKUX AMUCLUMMAIH.



