





OMUC CEPTUDIKATHOI MPOrPAMMU

1. 3aranbHa iHpopmauin

HasBa ceptudikaTHOi Po60TM30BaHi i aBTOMATU30BaHi CUCTEMM HEPYMHIBHOTO KOHTPOIO Ta
nporpamm [OiarHOCTUKM

PiBeHb BULLOT OCBITU Opyrnin (marictepcbKuit)

lany3b 3HaHb 15 «ABTOMAaTM3aLiA Ta NpMNagobyayBaHHA»,

CnevujianbHictb 151 «ABTOMaTM3aLLiA Ta KOMN'IOTEPHO-IHTErPOBAHI TEXHOMOTT»
OcsiTHA nporpama Komn’toTepHo-iHTErpoBaHi cucteMm Ta TEXHOOTIT B NpunagobyayBaHHi
dakynbteT / IHCTUTYT MNpwunanobyaiBHWU

Kagegpa ABTOMaTU3aLTi Ta CUCTEM HEPYMHIBHOTO KOHTPOJIIO

O6car cepTudikatHoi 23 Kpeantn EKTC

nporpamm

MoBa BMKNagaHHA YKpaiHCbKa

LJOKYMeEHT Npo onaHyBaHHA CepTtudikaT BcTaHOBAeHOro 3pa3Ka KIl im. Iropa Cikopcbkoro
cepTudikaTHOi nporpamm

TepmiH aii ceptudikaTHOI bescTpokoBo

nporpamm

IHTEepHeT- agpeca NOCTIMHOro asnk.kpi.ua po3gin «HaBuyanbHi N1aHM Ta OCBITHI Nporpammn»
pO3MiLLLEeHHA cepTUPIKATHOI

nporpamm

2. MeTta cepTudikaTtHOI nporpamm

MornnbneHHa ¢yHOaMeHTaNnbHUX i GOPMYBAHHA CneuiasbHUX 3HAHb Ta BMiHb ANA NiATOTOBKU
KBasidikoBaHMX PaxiBLiB, 34aTHMX 3aCTOCOBYBATM iIHHOBALLIMHI NiAX0O4M Ta CyvacHi iIHpopMaLiiHi TexHonorii
ONA  BUPIWEHHA CKNAaAHWX HeCTaHAApTHWMX 3afdady i npobnem nif 4Yac CTBOPEHHA, BAOCKOHA/EHHSA,
MoJepHi3aLii, ekcnayaTauii Ta cynpoBoAKeHHS pobOTNU30BaAHUX i aBTOMATM30BaHMX CUCTEM HEPYMHIBHOIO
KOHTPO/I10, TEXHIYHOI AiarHOCTMKMU Ta YNpaBAiHHA, AKi BiANoBigaloTb NoTpebam PUHKY Npaui Ta cy4yacHUM
NPOMMUCNOBUM TEHAEHLLIAM.

3. OcobaunBocTi yuacTi cnyxadis CeptudikatHoi nporpamm

Cnyxadyamum cepTudikaTHOI nporpamm moxyTtb 6yTn aKk ctyaeHTn KMl im. Iropa CikopcbKoro, TakK i
30BHilWHI cnyxaui. CepTudikaTHa nporpama po3paxoBaHa Ha CTyAeHTiB AeHHOI GOpPMM HaBYAHHS.

3anuMc Ha nporpamy BigbyBaeTbcA B nepiog peanisauii cTyaeHTamu npaBa Ha BifbHUI BUGIP
HaBYa/NbHUX AWUCLMMNAIH Ha HACTYMHUI HaBYanbHWIA piK/cemecTp. TakKMM UYMHOM, CTyAeHTU obupatloTb
cepTmdikaTHy nporpamy, ska MiCTUTb 5 HaBYaNbHUX AMCUUNAIH BinbHOro BU6opy obcarom 23 KpeguTu.

MepegymoBamm onaHyBaHHA cepTMIKATHOI MNporpamu € HasBHICTb Aunnomy 6akanaBpa 3a
cneujanbHicTio 151 «ABTOMaTM3aliA Ta KOMN'IOTEPHO-iHTErpoBaHi TexHosorii» abo AauniomiB 3a
CNOPiAHEHVMMM TEXHIYHUMM CNELiaNbHOCTAMM.

3006yBayi BULLOI OCBITUM MalOTb MOMK/IMBICTL BYTU 3anyyeHMMU 00 HAYKOBMX PO3pobOK Kadeapw,
BiABiAYyBaTU CTYAEHTCbKi HAyKOBi Ta IiHMKEHepHi rypTKM, 6paTM yyacTb B MIXKHAPOAHMX HAYKOBUX
KoHdepeHLisx, y nporpamax MixkHapogHOoi akageMiyHoi MoBiNbHOCTI

4. KoMneTeHTHOCTI Ta OUiKyBaHi pe3y/ibTaTu HaBYaAHHA

CepTndikaTHy nporpamy 3anpoBafrKeHo AK npodinisauiliHy CKNafoBYy OCBITHbOI nporpamu, gns
334,0BOJIEHHA OCBITHiX NOTpeb 3400yBayiB — popMyBaHHA HUMM iHAMBIAYANbHOI TPAEKTOPIT 34006yTTA BULLOI
OCBITH.

CepTudikaTHa nporpama nepegbdayae NigBULEHHA PiBHA CPOPMOBAHOCTI cneuianbHUX (baxoBux)
KOMNETEHTHOCTEN 3a CnewjianbHIiCTIO, NOoCUeHHA npodeciiHoi NigroToBKM 3a OCBITHBOK MNPOrpamoto
«Komn’toTepHo-iHTerpoBaHi cMCTEeMM Ta TEXHOJIOTIT B NpnaaaobynyBaHHI».
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CepTndikaTHa nporpama cnpAMOBaHa Ha 3aCBOEHHSA Cayxadyamm ocobamsocTeit Npobaem CTBOPEHHA,
BAOCKOHANEHHA, eKcnyaTaLii Ta cynpoBOoAKeHHA pO60TU30BaHMX | aBTOMATM30BaHMX CUCTEM HEPYMHIBHOTO
KOHTPO/IIO Ta TEXHIYHOI AiarHOCTMKMK, CUCTEM YMpaBAiHHA. BOHa HanoOBHEHA YHiKaJibHUM KOHTEHTOM Ta
ABTOPCbKMMM KypCcamm, AKi XapaKTepu3yloTbCA NMPAKTUYHICTIO Ta aKTyanbHICTIO iHGOpMaLii, Wwo [03BONSAE
OTPMMATU A0AATKOBI 3HAHHA Ta HABUYKM, PO3LIMPUTU KOJIO Kap EPHMX MOXKANBOCTEN B cdepi HepyiMHIBHOTO
KOHTPO/It0, TEXHIYHOT AiarHOCTUKM Ta CUCTEM YNPABAIHHA.

KomneTeHTHOCTI

K1. 3paTHicTb NpoeKTyBaTH, CTBOPHOBATU Ta BUKOPMUCTOBYBATM CydacHi npunagm
Ta OaraToKaHanbHi aBTOMATM30BaHi CUCTEMM aAKYCTMYHOrO (y/IbTPa3BYKOBOrO)
HEePYMHIBHOrO KOHTPO/O i TEXHIYHOi AiarHOCTUKM 3 BUKOPUCTAHHAM Cy4acHOi
CXEMOTEXHIKM, HOBITHIX aHaNoro-unppoBMX MiKPOCXEM Ta MIKPOKOHTPO1EpIB.

K2. 34aTHicTb po3pobasaTU CTPYKTYPHY, GYHKLiIOHANbHY Ta MPUHUMMOBI CXeMMU
CyYyacHux npunagis Ta 6araToKaHa/bHMX aBTOMATM30BAHUX CUCTEM aKyCTUYHOrO
(ynbTpasByKOBOro) HepyiHIBHOrO KOHTPO/IIO | TEXHIYHOI AiarHOCTMKMN Ta BUKOHYBATK
PO3pPaxyHKM i MOZENIOBAHHA OKPEMWMX CKNAaJOBMX UWUX CcUCTeM (30Kpema,
aKYCTUYHOTO Ta e/1IeKTPUYHOTO TPAKTIB).

K3. 3paTHicTb NMpoeKkTyBaTU MPUCTPOI MO3ULLIOHYBAHHA Ta MaHinynaTopu ans
aBTOMaTM3aLlil npoueciB HEpPyMHIBHOrO KOHTPOJIO, TEXHIYHOI [AiarHOCTUKM Ta
yNpasiHHA.

K4. 3paTHicTb cMHTE3yBaTK, NMPOEKTYBATU, HAaNAro4KyBaTM OMNTUYHI Ta OMNTUKO-
€/1eKTPOHHI BUMIPIOBAIbHI Ta KEPYHOYi CUCTEMM, CUCTEMU KOHTPOIO Ta MOHITOPUHTY
i3 BpaxyBaHHAM 0CO6AMBOCTEN BUPOOHMYO-TEXHOJIOTIYHMX MPOLLECIB Y Pi3HMX
ranysax 4ianbHOCTI.

K5. 3paTHicTb aHanidyBaTU npouecu, WO MPOTiKaloTb B aBTOMATM30BAHMUX
CMUCTEMAX HEPYIMHIBHOTO KOHTPOIO Ta AiarHOCTUKM.

K6. 3paTHicTb onpauboByBaTM Ta MoAentoBaTU iHOOPMaALNHI CcUrHanM B
ABTOMATM30BaHMNX CUCTEMAX HEPYIMHIBHOIO KOHTPOJIO Ta AiarHOCTUKM.

K7. 3paTHicTb peanizoByBaTM HoOBi igei B po3pobui HOBITHIX cucTem
HEPYMHIBHOrO KOHTPO/AO Ta aBTOMATM30BaHWUX iHOOPMALIMHO-BUMIPIOBASbHUX
CUCTEM 3 BUKOPUCTAaHHAM HANCy4acHIWNX MIKPOKOHTPOEPIB.

K8. 3paTHicTb CTBOpHOBAaTU aNroOpuTMKM, NPOrpamyBaTh, KOHQirypysatm Ta
HanarogyKyBaTM MIKPOKOHTPONEPU 3 BUKOPUCTAHHAM MOB MNpPOrpamyBaHHA
BMCOKOTO Ta HWU3bKOTO PiBHA.

OuikyBaHi
pe3ynbTaty
HaBYaHHA

PH1. BmiTv npoeKktyBaTM i cTBOptOBaTM npunaan Ta 6HaraToKaHasbHi
aBTOMATM30BaHi CUCTEMM aKYCTUYHOTO (Y/1IbTPA3BYKOBOr0) HEPYMHIBHOFO KOHTPOJIO
i TEXHIYHOT AiarHOCTUKM, MaTU HaBUUYKM iX BUKOPUCTAHHSA, 3HAaTU Ha HeobxiaHomy
PiBHi CyYaCHi eNneKTPOHHi KOMMOHEHTU (30Kpema, reHepaToOpu CUrHanis,
niZcMNtoBaYi, aHaoro-UndpoBi MiKpoCXeMm, MiKPOKOHTPOJIePU TOLLO), AKi BXOAATb
00 X cKnagy.

PH2. BmiTn po3pobaaT Ha OCHOBI BXiAHWX OAHWUX CTPYKTYPHY, QYHKLiOHaNbHY
Ta NPUHLMNOBI CXeMW Cy4acHUX Npwuaagis Ta 6araTokaHanbHUX aBTOMATU30BaAHUX
CUCTEM aKYCTUYHOTO (y/NbTPa3BYKOBOro) HEPYMWHIBHOrO KOHTPOAK i TexHiYHOl
AIarHOCTMKMW; BMITU i3 BUKOPUCTAHHAM PiSHOMAHITHUX CreLiani3oBaHUX 3aCTOCYHKIB
MOAENOBaTHN, BUKOHYBATM PO3PaXyHKM Ta CTBOPIOBATM LMPOBI Moaeni okpemux
€/1eMEeHTIB aKyCTUYHOTrO Ta e/1eKTPUYHOTO TPAKTIB.

PH3. Bmitm npoekTyBaTM, CTBOPIOBATM Ta BUKOHYBaTU TPUBUMIpHE
MOAENIOBAHHA BMKOHaBYMX MPUCTPOIB nNpomucinoBmx poboTiB y BuUrnagi
MaHiNynATopiB, AKi BUKOPUCTOBYIOTbLCA A/1A aBTOMaTU3aL,ii npouecy HepyMHiBHOro
KOHTPO/It0; NPOEKTYBATM NPUCTPOI NO3MLIOHYBAaHHA NEPBUMHHUX MEPETBOPOBAYIB
CUCTEM HEpPYMHIBHOrO KOHTPOJIO Yy BUIAAI AeKapToBux poboTiB (cartesian
coordinate robot).

PH4. BmiTn po3pobaaTv, BUKOHYBATM MPOEKTYBAHHA Ta PO3PaxXyHKU CUCTEM
Bisyanisauii  iHbopmauii, ONTOBONOKOHHWX  JiHIM  3B'A3KY,  eNemeHTiB
ABTOMATM30BaHUX  OMTUKO-ENEKTPOHHUX  CUCTEM |  KOMMNEKCIB, CUCTEM
HEepPYMHIBHOTO KOHTPO/IO Ta AiarHOCTUKN.
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PH5. Bmitv  3acTtocoByBaTM  crneuiani3oBaHMM  iHCTpymeHTapih  ans
MaTEMATMYHOIO MOAENOBaHHA NPOLECIB, WO NPOTiKalOTb B CUCTEMAX HEPYMHIBHOTO
KOHTPOJIIO Ta AiarHOCTUKM (30KpeMa, Yy X eNIeKTPOHHUX TPAKTax).

PH6. BmitTM onpauboByBaTM Ta MogentoBaty iHOOPMaLUiAHI cUrHaAn B
pPo60TM30BaAHUX CUCTEMAX HEPYMHIBHOIO KOHTPOJIIO Ta AiarHOCTUKMW.

PH7. BmiTM po3pobnATU HOBITHI CUCTEMW HEPYMHIBHOrO KOHTPOKO Ta
aBTOMATM30BaHMX iHPOPMALLIMHO-BUMIPIOBAZIbHUX CUCTEM 3  BUKOPUCTAHHAM
HaMCy4YacHIlMX MIKPOKOHTPO/MEPIB 3aBAAKM PO3YMIHHIO X apXiTEKTYPU, YMIiHHIO
iHTerpyBaTM MIKPOKOHTpONepu y BignNoBigHI cucTemu, opraHisoByBaTU 0OOMIH
OaHVMU MiXK MiIKPOKOHTPOJIEPOM Ta Nepudepieto 3a NOCNiAOBHMM Ta NapanesibHUm
KaHanamm.

PH8. Bmitn cTBOpPIOBATM aANropuTMM, nporpamysaTti, KoHdirypyBatu Ta
HanarogyKyBaT MIKPOKOHTPONEPU 3 BUKOPUCTAHHAM MOB MNpOrpamyBaHHA
BMCOKOTO Ta HWU3bKOTO PiBHA.

5. MepeniK 0CBiTHiIX KOMMNOHEHTIB

KinbKictb dopma Cemectp
OcCBiTHi KOMNOHEHTU cepTUPIKATHOI Nporpamm KpeguTie | NigCyMKOBOro BUBYEHHS
EKTC KOHTpPO/ItO
Mpunagm Ta 6araTokaHaNbHI CUCTEMM aKYCTUYHOIO 5 eK3ameH 2
HepyNHIBHOrO KOHTPO/IO
Cy4yacHi onNTUYHI TexHONOTrIT Ta cUCTEMM 5 €K3aMeH 2
MiKpOKOHTpPO/IEpU B CUCTEMAX HEPYINHIBHOFO KOHTPOHO 5 eK3ameH 2
Po60TOTEXHIYHI KOMNAEKCU B CUCTEMAX HEPYMHIBHOIO 4 3aniK 2
KOHTPO/IO
HoBiTHI cuctemun Ta TexHonorii 06pobKu curHanis 4 3aniK 2
3aranbHuii obcar Kpegutis EKTC 23

6. BuKknagaHHA Ta OUiHIOBaHHA

BuvKknagaHHA Ta
HaBYaHHA

JeKuii, npakTUYHi, cemiHapcbKi, 1abopaTopHi 3aHATTA

OujiHoBaHHA

BuaM  KOHTPONKO  pe3y/nbTaTiB  HABYAHHA:  MOTOYHWUIN,  KaneHAapHWN,

CEMeCTPOBUN.

KoHTposb NpoBoAnTbCA 3rigHO 3 [010KEHHAM NPO NOTOYHWUM, KaJleHAAPHMI Ta
CeMeCTPOBUIM KOHTPOAb pe3yabTaTiB HaByaHHA B KM im. Iropa CikopcbKoro

OuiHOBaHHA  pe3ynbTaTiB  HaBYaHHA  3A4IMCHIOETbCA 33  PEUTMHIOBUMM
CMCTEMAMU, BUSHAUYEHMMM Y cunabycax HaBYaIbHUX ANUCUMNAIH.

PelTMHroBi cMctemu oLiHIOBaHHA CKNaAeHi 3riAHO 3 BUMOramum [10/10KeHHs Npo
CUCTEMY OLLIHKOBAHHA pe3ybTaTiB HaB4aHHA B KIl im. Iropa CikopcbKoro

3a piweHHAM Kadeapu 3a LUiE0 cepTUdiKaTHOW NPOrpamold Moxe 6yTu
nepepbayeHo BUKOHAHHA iHAMBIAYaNbHOIO 3aBAAHHS.

7. PecypcHe 3abe3neuyeHHA peanisauii nporpamm

Kagpose 3abe3neyeHHsn BuKnagaui, wo 3abesneyyoTb BMKAALAHHA OCBITHIX KOMMOHEHTIB

cepTudikaTHOI nNporpamu, mMatoTb HayKOBi CTyneHi KaHAMAATIB Ta LOKTOpiB
TeXHIYHUX HayK, WO BignoBigatoTb cneuianbHocTi 151 «ABTOMAaTM3auiA Ta
Komn'loTepHo-iHTerpoBaHi TexHonorii» abo crnopigHeHMM cneujianbHOCTAM.
MaltoTb 6araTopiyHWIt CTa)K BUWKNAAAHHA AUCUMNAIH 33 BiANOBIAHUMUK
HanpAMKamu.



http://osvita.kpi.ua/node/32
http://osvita.kpi.ua/node/32
http://osvita.kpi.ua/node/37
http://osvita.kpi.ua/node/37
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BpaxosytoTbca BUMOTrM N.38 JliLeH3iIMHMX YMOB NPOBAAMKEHHA OCBITHbLOI
aianbHocTi (MoctaHoBa KMY Ne1187 Big 30.12.2015 p. 3i 3miHamu 3rigHo
noctaHoBu KMY Ne365 Big 24.03.2021 p.)

MaTepianbHO-TeXHi4YHe
3abe3sneyeHHA

Ona  npoBegeHHA NeKuii  BMKOPUCTOBYIOTbCA  ayauTopii, y  AKUX
BCTAHOB/AEHI MYy/NbTUMELiNHI NPOEKTopM, Komn'toTepn ANA  BiATBOPEHHSA
NeKuin, wo 36epiratoTbca y enekTpoHHomy dopmarTi (30Kpema, y BUrAagi
npeseHTauit PowerPoint) Ta AOWKKN AN MantoBaHHA Kpenaoto.

Ona nposepeHHA nabopaTopHuUx pPoBIT BUKOPUCTOBYOTLCA OKpPeMi
cneujanisoBaHi ayauTopii, AKi MicTATb 3pydyHi poboui micus Ta npunagu i
obnaaHaHHA.

Komn’toTepHi NpakTMKyMn NpoBOAATLCA Y O4HOMY i3 4BOX KOMN'HOTEPHUX
knacie (Ha 20 Ta 10 poboumx micub BignosiaHo). Mpu LbOMy KomM'tOTEpPHI
KJacu YKOMMNNEKTOBaHI Cy4aCHMMM Komn'toTepamu Ta LWMPOKOGOPMaTHUMM
MOHiITOpamu 3 giaroHannto Big 19 go 23 alonmis. Y apyromy Komn'rotepHomy
Knaci KoXXHe poboye Micue YKOMMNEKTOBaHEe ABOMA MOHITOpPaMK, WO € AyKe
3pYyYHMM Mig Yac poboTH HaA 3aBAAHHAMM.

Yci npumileHHA BiaNoBiaatoTb byaiBeibHUM Ta CaHITapHUM HOpMam. Yci
CTYAEHTH, WO NOTPebyloTb NPOXKMBAHHSA Y TYPTOXKMUTKY, 3abe3neyeHi Hum.

IHpopMmaLiliHe Ta
HaBYa/IbHO-METOANYHE
3abe3nevyeHHn

OcBiTHi KOMNOHEHTU cepTUdiKaTHOI Nporpamm 3abesneyeHi NigpyvyHMKamm
Ta HaBYa/IbHUMM NOCIBHUKAMM Yy eNeKTPOHHOMY BUIALi, MICTATb Bigeonekuii,
nig 4ac BMKNagaHHA BUKopuUcTOBYlOTbCA naTdopmm Moodle T1a Google
Classroom Towo




OMUCH OCBITHIX KOMINOHEHTIB

Mpunaau Ta 6araTokaHaNbHiI CUCTEMU aKYCTUUHOIO HEPYMHIBHOrO KOHTPOIO

Kypc, cemectp

1 Kypc, BECHAHWI cemecTp

Ob6car 5 kpeanTtn EKTC (150 roamH)
MoBa BMKIagaHHA YKpaiHCcbKa
Kadepnpa ABTOMaTMU3aLLii Ta CUCTEM HEPYMHIBHOIO KOHTPOJIHO

Buknapgaui, aki 3abe3neuytoTtb
BUKNAOAHHA ANCLUUNIIHK

K.T.H., AoueHT, NanaraH PomaH Muxannosuy

BuMoru 4o noyaTKy BUBYEHHS
(mixkamcumnniHapHi 38°A3KK)

3HaTM OCHOBM i3MKM KOAMBAHb Ta XBW/b, BULLY MaTEMATUKY,
NPOrpamyBaHHA, ENEKTPOHIKY

Lo 6yae BMBYaTmCA

byae suByaTUCA:

- apxiTekTypa Cy4acHMX npwnagis i 6GaraTokaHa/bHUX CUCTEM
Y/IbTPA3BYKOBOTO (aKYCTUYHOIO) HEpPYMHIBHOrO KOHTPOIO Ta obaacTi ix
3acTocyBaHHA, 30Kpema, ocobamsa yeara byae npuaineHa 3actocyBaHHIO
Takux cuctem B meauumHi (Y31, sonneporpadia Touo);

- MPUHUMNM PO3POOKM CTPYKTYPHUX, GYHKLIOHANbHUX Ta NPUHLMNOBUX
CXeM Npunagis Ta CUCTEM Y/IbTPA3BYKOBOIO (aKYCTUUYHOTO) HEPYIMHIBHOIO
KOHTPOJI0, AKi BUKOPUCTOBYIOTLCA B NpUAafobyayBaHHI Ta MeAMUNHI;

- cyyacHa 6a3a eNleKTPOHHMX KOMMOHEHTIB 4/17 aHaN0roBMUX Ta LMdpoBmx
TPaKTiB npunagis i 6araToKaHalbHUX CUCTEM  YNbTPa3BYKOBOIO
(akycTnyHOro) KOHTPONIO, 30KpeMa, byae NoAcCHeHo, AK 06rpyHTOBaHO
obupatn  aHanoro-umMdposBi  NepeTBOpPOBaYi,  BMKOPMCTOBYBATU
MIiKPOKOHTpONepM Ta ix nepudepito B CUCTEMaxX YAbTPA3BYKOBOIO
KOHTPOIO;

- 3aCTOCyBaHHA  YNbTPa3BYKOBMX  NEpeTBOPIOBAYIB Yy  CKAAAi
po60TU30BaAHMX CUCTEM.

Yomy ue uikaBo/Tpeba
BMBYATU

CBOEYACHUI HEPYWHIBHMA KOHTPO/b, 30Kpema, 3a [A0MNOMOroto
YNIbTPa3BYKY, € 3aNOPYKO0 He3NeKn KUTTA NOANHU Ta NiIABULLYE AKICTb
npoAaykuii. YnbTpassByKoBi (aKycTWuHi) npunagu i 6araToKaHanbHi
CUCTEMU LUMPOKO 3aCTOCOBYIOTbCA Y HEpPYMHIBHOMY KOHTpoai AnA
KOHTPO/O AeTanen, TpybonpoBoAiB, PENMKOBOro MOJI0THA, MOCTOBUX
KOHCTPYKLLi TOLWLO, @ TAKOXK Y MeANUMHI ANA AiarHOCTMKKW 3aXBOPHOBaHb
cepusA, HUPOK, WMTOBUAHOI 321031, MO3KY TOLLO. CbOroaHi icHYe BeInKa
notpeba y cneujianictax, LWo BMilOTb NPOEKTYBATM TaKi cuctemu. binblie
TOro, 3HAHHSA CYYaCHOI €/IEKTPOHIKM Ta MIKPOKOHTPOJIEPIB MOXKYTb BYTH
3aCTOCOBaHI 1 Y IHLIMX CYMiXKHUX ranysax.

L‘|0My MOHa HaB4YNTUCA
(pe3ynbTaTit HaBYaHHsA)

HaBuMTUCb nNpoeKTyBaTM OGaraToKaHaibHi aBTOMATU30BaHi cucTemMMU
aKyCcTUYHOro (yNbTPasBYyKOBOro) HEPYMHIBHOTO KOHTPO/IO i TEXHiYHOI
[AiarHOCTUKM 3 BUKOPUCTAHHAM 3acobiB Cy4acHOi CXeMOTEXHIKM, aHaNoro-
UMOPOBMX MIKPOCXEM, MIKPOKOHTPOIEPIB Ta MPOrpamMmoBaHUX NOTIYHUX
iHTEerpasibHUX CXEM.

YMiTh po3p0obaaTH Ha OCHOBI BXiAHUX AA@HUX CTPYKTYPHY, GYHKLiOHANbHY
Ta NPUHUMNOBI CXeMM Cy4yacHWUX baraToKaHa/bHMX aBTOMATM30BAHUX
CUCTEM aKYCTUYHOTO (y/NIbTPa3BYKOBOro) HEPYWHIBHOrO KOHTPOIO i
TEXHIYHOI OIarHOCTUKMY; i3 BUKOPMCTAHHAM Pi3HOMaHITHUX
cneujanizoBaHMX 3aCTOCYHKIB BUKOHYBATU PO3paxyHKU Ta CTBOPHOBATU
uMdpoBi ABIMHUKM OKPEMUX €NEMEHTIB aKyCTUYHOIO Ta eN1eKTPUYHOTO
TPaKTiB.

OTpuMaTM  MpPaKTMYHi  HaBUMYKM  PobBOTM i3 yAbTPA3BYKOBMMM
JedeKkTocKkonamu, nNpoBeAEeHHA  yAbTPAa3BYKOBOFO  KOHTPOIO  3a
3343aHUMN METOAMKAMM, IMITALIMHOTO MOZENOBaHHA Y/IbTPA3BYKOBOIO
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KOHTPO/I0, MOAENIOBAHHA eNeKTPUYHUX TPaKTiB y cheujianizoBaHMX
nporpamax, npaLtoBaTu 3i cnewianizoBaHnm obnagHaHHAM.

AK MOXKHa KopucTyBaTUCA
HabYTUMM 3HAHHAMM i
YMIHHAMM (KOMMNETEHTHOCTI)

HabyTi 3HaHHA Ta yMiHHA MOXHA BUKOPUCTOBYBATM 414 NPOEKTYBAHHA Ta
BMKOPUCTAHHA Cy4acHUX HaraToKaHa/ibHUX aBTOMATM30BAHWUX CUCTEM
aKyCcTUYHOro (y/bTPa3BYyKOBOro0) HEPYMHIBHOTO KOHTPO/IO i TeXHiYHOI
LIarHOCTUKM 3 BUMKOPMUCTAHHAM Cy4aCHOi CXEeMOTEXHiKM, HOBITHIX
aHanoro-undpoBUX MIKPOCXEM Ta MiKPOKOHTPO/EPIB.

TaKoXK 3aBAAKM OTPUMAHMM 3HAHHAM MOXKHA PO3POBAATU CTPYKTYPHY,
OYHKUIOHANbHY Ta MPUHLMNOBI CXEMWM Cy4acHMX 6OaraTOKaHasbHUX
aBTOMATM30BaHMUX cmucTem aKYyCTUYHOTO (ynbTpassykoBoro)
HEePYMHIBHOrO KOHTPOAIO | TEeXHIYHOi AiarHOCTUKM Ta BMKOHYBaTH
PO3pPaxyHKN OKPEMMX CKNAZ0BUX LLUX CUCTEM (30KpeMa, aKyCTUYHOrO Ta
€/IeKTPUYHOTO TPAKTIB).

3aHATTA

JleKuji, npakTnyHi Ta nabopaTopHi

IHpopMmaLiliHe 3abe3neyeHHsn

Cunabyc, nigpyyYyHUK, HaBYaNbHUIN NOCIOHMK, BigeoneKuii,
AUCTaHUiMHMIA Kypc Ha nnatdopmi Google Classroom

IHAMBIAYaNbHI cemecTpoBi
3aBAaHHA

Hemae

MOTOYHMIA KOHTPOIb

Bignosigi Ha NPaKTUUYHUX 3aHATTAX, BUKOHAHHA nabopaTopHUX pobir,
€KCNPEeCc-KOHTPOi Ha NeKuiAX, MOAY/IbHA KOHTPOIbHA poboTa

CemecTpoBUiA KOHTPOb

Ek3ameH nMcbmoBuit




CyuacHi onTuyHi TexHonorii Ta cuctemu

Kypc, cemectp

1 KypcC, BECHAHWUI ceMecTp

Obcsar 5 kpeguTtn EKTC (150 rogmH)
MoBa BMKNagaHHA YKpaiHCbKa
Kadegpa ABTOMaTU3aLi Ta CUCTEM HEPYMNHIBHOIO KOHTPOJIO

BuKnagaui, Aki 3a6e3neuytoTb
BUKNAAaHHA ANCUUNIHK

K.T.H., cT. BUKnagay, Mypasiio OnekcaHgp Bonogummposuy

BuMoOru Ao noyaTKy BUBYEHHSA
(mixkgucumnniHapHi 38°A3KN)

3HaTK OCHOBU I'EOMETpM‘-IHO.I. ONTUKU, MATEMATUKY.

Lo byae BMBYaTUCA

CyyacHi npucTpoi Bisyanisauii iHpopmauii: LED, LCD, npoekuiiHi Ta
ronorpacdiuHi gucnnei; TexHonorii 3D 306paxkeHHs M MalIMHHOTO 30pY;
CNEeKTPanbHUA aHani3 XiMiYHOro cKnady PeyoBWH; NepeaoBi ONTUYHI
TexHoorii: meTa- i gudpaKLUiliHi NiH3M, ONTOBONOKOHHI NiHiT Ta AaTYMKMK.
MpoeKTyBaHHA ONTUYHMUX, ONTUKO-E/IEKTPOHHUX cmcTem i3
3acTocyBaHHAM AU, AMdpaKuii, iHTeppepeHLii Ta nonAapu3au,ii ceitna.

Yomy ue uikaBo/Tpeba
BMBYATH

OnTn4yHi  TexHonorii Ha  CbOrOAHIWHIA  AeHb  PO3BMBAKOTLCA
PeHoOMeHaNbHMMKN  TemMMNaMK, MNOCTYNOBO BUTICHAKOUYM  €NEeKTPOHHI
npuctpoi y cdepax obpobku, 3bepiraHHsA, nepepadi Ta Bisyanisauii
iHpopmauii. PoboTa cy4yacHOi TexHiKM, Mo4YMHaluM Big cmapTdoHIB i
3aKiHuylouM 6e3niNoTHMMMK JliTa/IbHMMKU anapatamun, Hemoxnuea b6es
3aCTOCYBaHHA ONTUYHMX [ATYMKIB, Npuaagis Ta cuctem. O6'emHa
rosorpama B MOBITPIi, WTY4YHE OKO AIOAMHW, MiKMNAAHETHUIA NasepHuUi
3B'A30K - BCE Ll CTaNo peasibHICTIO BXKE CbOroAHI 3aBAAKM PO3BUTKY
OMTUYHMUX TEXHOOTIN.

Yomy MOXKHa HaBYNTUCA
(pe3ynbTaTt HaBYaHHSA)

Po3pob6aaTn, BMKOHYBaTU MNPOEKTYBAHHA Ta PO3PaXYHKU CUCTEM
Bisyanisauii iHpopmauii, oNTOBONOKOHHMX AiHIN 3B'A3KY, enemeHTiB

aBTOMATM30BaHMX, POOOTU30BaHMX OMTUKO-ENEKTPOHHUX CUCTEM i
KOMMNEKCIB, CUCTEM HEPYMHIBHOTO KOHTPOAK Ta  AiarHOCTUKM.
OTtpumatu NPaKTUYHiI HaBUYKM poboTn 3 nasepHumMmm
iHTepdepeHUiMHMMK  cucTeMamn,  nonapusaTopamm N iHWKMK

ONTUYHUMM, ONTUKO-ENEKTPOHHMMM NPUAALAMMU, NPUHLMN POOOTU AKUX
6a3yeTbcA Ha 3acTOCyBaHHi XBW/IbOBOI Teopii cBiTna i nos's3aHuit 3
ONTUYHMMU ABULLLAMM iHTepdepeHLii, andpaKuii Ta nonapusadu,i ceitna.

AK MOXHa KopucTyBaTUcA
HabyTUMM 3HAHHAMM i
YMiHHAMM (KOMNETEHTHOCTI)

3paTHICTb  CMHTE3yBaTW, NpPOEKTYBaTWM, HaNaro4XysBaTuM ONTUYHI Ta
OMNTUKO-E/IEKTPOHHI BUMIPIOBaNIbHIi Ta Kepylodi cuctemu, cuctemu
KOHTPOIO Ta MOHITOPUHIY i3 BpaxyBaHHAM ocobsmBocTell BUPOOHMYO-
TEXHONOTIYHNX NPOLECIB Y Pi3HUX rany3ax AiAnbHOCTI.

3aHATTA

JleKuji, npakTnyHi Ta nabopaTopHi

IHpopMmaLiliHe 3abe3neyeHHn

Miapy4YHUKKM, HaBYaNbHi NOCIBHUKM, Npe3eHTaLiliHi NeKUiHi maTepianu,
BigeoKypc nabopaTopHUx pobit, Kypcn Moodle

IHAMBIAYaNbHI cemecTpoBi
3aBAaHHA

Hemae

MOTOUYHMIA KOHTPO/Ib

Moay/ibHa KOHTPO/IbHa pob0oTa, BiANOBIAl Ha NPAKTUUYHWUX, BUKOHAHHS
NabopaTopHUX PobIT, EKCNPECc-KOHTPOJIi Ha NeKLuiax

CemecTpoBUit KOHTPOb

EKk3ameH ycHui
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PoboToTexHiuHi KOMnieKkcn B CUCTEMAX HEPYMHIBHOrO KOHTPO/HO

Kypc, cemectp

1 KypcC, BECHAHWUI ceMecTp

Obcsar 4 kpegntn EKTC (120 rogmH)
MoBa BMKNagaHHA YKpaiHCbKa
Kadegpa ABTOMaTU3aLi Ta CUCTEM HEPYMNHIBHOIO KOHTPOJIO

BuKnagaui, Aki 3a6e3neuytoTb
BUKNAAaHHA ANCUUNIHK

K.T.H., CT. BUKNapay, boraaH MNannHa AHaTtoniiBHa

BuMoOru Ao noyaTKy BUBYEHHSA
(mixkgucumnniHapHi 38°A3KN)

OcHoBM i3nKM, maTemMaTuKa, iHKeHepHa rpadika, CAMP mexaHiYHUX
NPUCTPOIB

Lo byae BMBYaTUCA

CucTemHe iHXKeHepHe MUCNEHHS B 061acTi CTBOPEHHS, BUKOPUCTAHHA i
eKcnayaTauii poboTiB i MaHiNynATOpiB NpU3HAYEeHUX A1A BUPILLEHHA
NUTaHb aBTOMATM3aLii CUCTEM HEPYMHIBHOrO KOHTPO/O Ha OCHOBI
3HAHHA  Cy4YaCHUX MeTOAiB  pPO3PaxyHKy, KOHCTPyHOBaHHA Ta
NPOEKTYBaHHA

Yomy ue uikaBo/Tpeba
BMBYATH

Ha cborogHiwHin geHb, 6yab-AKa aBTOMaTWM30BaHa CUCTEMA MaE B
CBOEMY CKnagi MmaHinynatop abo poboTa, TOMy KOHCTpPyKTOpa 3i
3HAHHAMM NPO X PO3PaXyHOK Ta KOHCTPYIOBAHHA KOPUCTYOTbCA
BE/IMYE3HMM NONUTOM Ha PUHKY NpaL,i.

Yomy MOXKHa HaBuMTmUCA
(pe3synbTaT HaBYaHHSA)

MOXHa HaBYMTUCb NPOEKTYBATU CUCTEM Ta KOHCTPYKLiA 3 pyXOMUMU
efieMeHTaMM, HaBYUTMUCb PO3PaxoByBaTH iX MapameTpu Ta BisyanisysaTtu
npouec pobotu.

AK MOXKHa KopucTyBaTUCA
HabYTUMM 3HAHHAMM i
YMIHHAMM (KOMMNETEHTHOCTI)

MoHa HaBYUTMUCb BMKOPMUCTOBYBATM TEXHOJIOTIi KOMM'IOTEPHOro
NMPOEKTYBAHHA Ta KOHCTPYIOBAHHA /1A CTBOPEHHA pPob60TU30BaHUX
KOMMEKCIB, OTPMMATM HaBMUYKU MPOEKTYBAHHA CKAAAHUX CUCTEM,
HaBYMTUCb ePEKTUBHO MPALIIOBATM 3 KOHCTPYKTOPCbKMMU CUCTEMAMMU
NPOEKTYBAHHA Ta PO3PaXyHKY.

3aHAaTTa

Jlekuji Ta npakTUYHI

IHpopMmaLiiHe 3abe3neyeHHn

Cunabyc, HaBYanbHi NocibHUKKM, Kypc Moodle

IHAMBIAYaNbHI ceMecTpoBi
3aBAaHHA

Hemae

MOTOYHMI KOHTPONb

MogaynbHa KOHTPOJIbHA pob0Ta, BigNOBiAi HA NPAKTUYHUX, eKchpec-
KOHTPOJIb Ha NEKLLiAX

CemecTpoBU1iN KOHTPO/b

3anik
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HoBiTHi cuctemu Ta TexHonorii 06po6Ku curHanis

Kypc, cemectp

1 KypcC, BECHAHWUI ceMecTp

Obcsar 4 kpegntn EKTC (120 rogmH)
MoBa BMKNagaHHA YKpaiHCbKa
Kadegpa ABTOMaTU3aLi Ta CUCTEM HEPYMNHIBHOIO KOHTPOJIO

BuKnagaui, Aki 3a6e3neuytoTb
BUKNAAaHHA ANCUUNIHK

O.7.H., npodecop, Kyu HOpiit Bacnnbosuy

BuMoOru Ao noyaTKy BUBYEHHSA
(mixkgucumnniHapHi 38°A3KN)

3HaTKU Teopito curHanis,
nporpamyBaHHA

BMLLY MaTEMAaTUKy, €eNeKTPOTexHiKy Ta

Lo byae BMBYaTUCA

MpUHLMNKM NOBYA0BM Cy4aCHUX aBTOMATM30BaHMUX CUCTEM HEPYMHIBHOIO
KOHTPO/IIO Ta [AjarHOCTUKKU; TeXHOoANOrii 06pobKN eKkcnepMmMeHTanbHUX
AaHWUX; MOAENtoBaHHA NPOLECiB onpautoBaHHA iIHGOpMaLLiAHUX CUTHaNIB
B TAKMX CUCTEMAX; Cy4acHi iHbpopmaUiliHi TexHonoril pyHKLioHanbHOro
TeCTyBaHHA HOBUX aHANOrO-LMPPOBUX iIHTErPaNIbHUX MIKPOCXEM.

Yomy ue uikaBo/Tpeba
BMBYATH

3acobu HepyMHIBHOrO KOHTPOMKO Ta AiarHOCTUKM € 060B’A3KOBOIO
CKNAJ0BOK CUCTEM KOHTPO/IKO AKOCTI y BCiX 6e3 BUHATKY ranyssax
cy4yacHoro BupobHuMuTBa. LUMPOKMA CNEKTP 3aCTOCYBAHHA TaKUX CUCTEM
— Bif, AOCNIAKEHHA BNACTMBOCTEN HOBMX MaTepianiB A0 NPOAOBXKEHHA
pecypcy ekcnayaTauii CKAagHMX TexHiYHMX o06’ekTiB 3abesnevyloTb
BMCOKWIN piBeHb 3aTpebyBaHOCTi Ha PWHKY npaui ¢axisyis, 34aTHUX
po3pobasTu i 06cyroByBaTH Taki cuctemu.

Yomy MOXKHa HaBYNTUCA
(pe3ynbTaTi HaBYaHHSA)

CTyAEeHTU 3MOMKYTb BMBUMTU Cy4vacCHi TexXHOJorii 06pobKM AaHux Ta
HAaBYMUTUCb BUKOPUCTOBYBATM CneLianizoBaHe nporpamHe 3abesnevyeHHs
AN8 CTAaTUCTUYHOT 0B6pOobKM BXigHOT iHPopMmaLii.

3acTocoByBaTW creLiani3oBaHUi IHCTPYMEHTApPi 18 MaTeEMATUYHOTO
MOJENOBaHHA MPOLECiB, WO MNPOTiKaloTb B CUCTEMAxX HEpyMHIBHOrO
KOHTPOJIIO Ta AiarHOCTMKM (30Kpema, Y IX eNeKTPOHHUX TpaKTax).
OnpauboByBaTM Ta  MoAentoBaTM  iHPopmauinHi  curHanm B
pPO6OTU30BAHNX CUCTEMAX HEPYMHIBHOIO KOHTPOJIO Ta AiarHOCTUKM.

AK MOXHa KopucTyBaTmcA
HAabyTUMM 3HAHHAMM i
YMiHHAMM (KOMNETEHTHOCTI)

HabyTi 3HaHHA MOXYTb BYTM BUKOPUCTAHI Y iHXXEeHepHil AianbHOCTI nig,
Yyac NPOEeKTyBaHHA aBTOMATM30BaHWUX CUCTEM HEPYMHIBHOrO KOHTPOIO
Ta AiarHOCTMKK, 0CO6MBO Ha eTani CUHTEe3y, KON BaXK/IMBO BMKOHATH
aHanNi3 NpPoueciB, WO NPOTiKaloTb B HUX.

TaKoX 34aTHICTb ONpPaLboBYBATU Ta MOAENIOBATH iIHPOPMALLiNHI cUrHanm
MOKe ByT1 BUKOPUCTaHA AK Mig Yac po3pobKn aBTOMaTU30BaHUX CUCTEM
HEPYMHIBHOIO KOHTPO/IO Ta AiarHOCTMKW, TaK i B CYMIXKHMX ranyssx,
30Kpema, pagionokKauii, KepyBaHHi ApoHamu, 0bpobka paaHuUX Big,
JaTyunKiB 6e3niNoTHMX aBToMOobiniB TOLLLO.

3aHATTA

JleKu,ii Ta NnpaKkTUYHI

IHpopMmaLiliHe 3abe3neyeHHn

Cunabyc, nigpy4HuUK, HaBYabHUMN NOCIBHUMK, Kypc Moodle Ta Google
Classroom

IHAMBIAYaNbHI cemecTpoBi
3aBAaHHA

Hemae

MOTOUYHMIA KOHTPO/b

MogynbHa KOHTpO/IbHa pob0Ta, BiANOBIAj HA MPAKTUYHMUX 3aHATTAX

CemecTpoBUit KOHTPOb

3anik
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MiKpOKOHTPOIEpU B cUCTEeMAX HEPYUHIBHOIO KOHTPO/IIO

Kypc, cemectp

1 KypcC, BECHAHWUI ceMecTp

Obcsar 5 kpeguTtn EKTC (150 rogmH)
MoBa BMKNagaHHA YKpaiHCbKa
Kadegpa ABTOMaTU3aLi Ta CUCTEM HEPYMNHIBHOIO KOHTPOJIO

BuKnagaui, siki 3a6e3neuytoTb
BUKNAAaHHA ANCUUNIHK

K.T.H., aoueHT, baxkeHos Biktop Npuroposuy

Bumoru oo noyatky BUBYEHHA | 3HATU  €NEeKTPOTEXHIKY,  MaTemMaTuKy, UMPPOBY  eNEeKTPOHIKY,

(mixkgucumnniHapHi 38°A3KN) MIKpONpoLeCcopHyY TEXHIKY

Lo 6yae BMBYaTHCH OCHOBHi MpUHUMNM NOBYAOBM | pisHOBMAM MIKPOKOHTpO/EpiB.
OcobnunsocTi BUKOPUCTAHHA  MIKPOKOHTpONEpiB B cUCTEMAX

HepYMHIBHOrO KOHTPO/O. ANrOpUTMU Aji OCHOBHUX BUAIB iHTepdeicis
MIKPOKOHTpOEepiB. OcobnnBocTi BMKOPUCTAHHA nopris
MiKpOKOHTpoepiB. lNporpamyBaHHA MiKpoKOHTponepiB. OcobanBOCTi
nporpamysaHHA noprtis, AUM, LLAM, Talimepis, iHTepdeincis.

Yomy ue uikaBo/Tpeba
BMBYATH

MiKpOKOHTpONiIEpN  Aye  IHTEHCMBHO  PO3BMBAETbLCA | €
HalMNepPCneKTUBHIWOW Trany3slo HaykKM i TexHikm BupobHUUTBO
MIKPOKOHTPONIEPIB  CTaN0  MOM/AMBO  3aBAAKM  BUKOPUCTAHHIO

HaMCyYacCHIWMX HAHOTEXHONOriW BUMPOOHMLTBA, a TaKoX 3aBAAKM
VHIKaNbHUM  gocATHEHHAM B nobynosi  apxiTekTyp  umndppoBux
npouecopis. He MOMIMBO yABUTU Cy4vacHOro Komn'toTepa i HaBiTb
NPOCTILLOro eNeKTPOHHOro npunagy, fAKUA 6u He BUKOPUCTOBYBAB
MiKpOKOHTponep. Lle mo3Bonse B TUCAYI pasiB 3MeHWUTU rabaputm
npuaagy, TMOBHICTIO MOro aBTOMATM3yBaTW, MaATU  MOXK/IMBICTb
NpPoOrpamyBat pPeMmm poboTu i 36epiraTu OTpUMaHi pesynbTatu
KOHTPO/II0 abo BMMIpIOBaHb, 3HA4YHO 3MEHLLUUTU CMOXKMBAHHA eHeprii i
3HAYHO NiABULLNTK HaAiNHicTb. [lyxKe BenunKa noTpeba B creuianictax no
NPorpamyBaHHIO Cy4aCHUX MIKPOKOHTPOIepiB

YoMy MOXKHa HaBUNTMUCA
(pe3synbTaT HaBYaHHSA)

Po3pobiaTM  HOBITHI  cUCTEMWM  HEPYMHIBHOTO  KOHTPO/IO  Ta
aBTOMATM30BaHMUX iHpOpMaLLiMHO-BMMipIOBaNbHUX cucTem 3
BUKOPUCTAHHAM HaMcy4acHiWnx MIKPOKOHTpOEpIB. Posymitu

APXITEKTYPY MIKPOKOHTPOAEPiB. YMITU iHTErpyBaTU MIKPOKOHTpOEPU Y
po60TN30BaHI i aBTOMaTU30BaHi CUCTEMW HEPYMHIBHOrO KOHTPO/O Ta
TexHiYyHoi  AgiarHocTuKKM. OpraHisoByBaTM 0BMIH  AaHUMKM  MiXK
MiKPOKOHTpO/sIepom Ta nepudepieto 3a NOCAILOBHUM Ta NapanesibHUm
KaHanamm.

CTBOplOBaTU  ANropuUTMM, nporpamyBaTy,
Ha/laro4KyBaTtu MiKPOKOHTpONEepHU 3
nporpamyBaHHA BUCOKOTO Ta HU3bKOTO PiBHA.

KoHdirypyBaTm  Ta
BUKOPUCTAaHHAM  MOB

AK MOXKHa KopuctysaTtunca
HaBYyTUMM 3HAHHAMM i
YMIHHAMM (KOMMNETEHTHOCTI)

HabyTi 3HaHHA Ta YMiHHA MO*KHa BUKOPUCTOBYBATU A1A peanizaLii HOBUX
inen B po3pobui HOBITHIX POBOTU30BaAHUX i aBTOMATU30BaHUX CUCTEM
HEepPYMHIBHOrO KOHTPOJIO Ta TEXHIYHOI AiarHOCTMKM 3 BUKOPUCTAHHAM
HaMCy4YacHIWMX MIKPOKOHTPONEPIB.

TakoX 3aBOAKM OTPMMAHMM 3HAHHAM MOMKHA CTBOPIOBATU anropuTmu,
nporpamyBaTu, KOH}irypyBaT Ta Hafaro4KyBaT MiKPOKOHTpoOsepu 3
BMKOPUCTAaHHAM MOB NPOrpamyBaHHA BUCOKOIO Ta HU3bKOIO PiBHA.

3aHATTA

Jekuiji Ta nabopaTopHi

IHbpopMmaLiiHe 3abe3neyeHHn

Cunabyc, HaBYaNbHWUIN NOCIOHMK

IHAVBIAYaNbHI cemecTpoBi
3aBAaHHA

Hemae

MOTOYHMIA KOHTPOJTb

Mogy/ibHa KOHTPO/IbHa pob0Ta, BUKOHAHHA 1abopaTopHMX pobiT

CemecTpoBUiA KOHTPO/Ib

EK3ameH nucbmoBuit




