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CHNJIABYC
HABYAJIBHOI IV CIIUIIIHU

IH®GOPMAIIIMIHO- BUMIPIOBAJIbHI CUCTEMU ID 6435

[lndp, Ha3Ba 174 ABTOMaTM3allisl, KOMII I0TepHO-iHTerpoBaHi . . Komr 'toTepHO-iHTerpoBaHi CuCTeMU aBTOMAaTUKU
: : . HasBa ocBiTHBOI .
CIeniaJbHOCTI Ta TeXHOJIOTii Ta poboToTexHiKa (6aKaaaBp) Ta poboTorexHiku (2025)
S MporpaMu
OCBiTHiii piB€Hb RN

Tum nporpamu OcBiTHBO-TIpOdeciiiHa MoBa BUK/IaJaHHS VKpaiHcbKa

®axyabTeT MPUKIAAHNUX iHGOPMAITiITHMX Kadh Kad. aBToMaTn3anii TeXHOMIOTiYHMX MPOLIECiB i
. . adenpa
TEXHOJIOTiN Ta esieKTpoirkeHepii (PIIT) . BUPOOGHUIITB (AB)

®DaKyJyIbTET

Buknagauy/BUKIagadi

Tpemb6au PoctuciaB BorgaHoBmY, KaH/,. TeXH. HAYK, JIOIEHT, TOIEHT, Tpodias Ha moprasi "Haykosii THTY"

IlloBky Onekcanzap IlaBiroBuy, cTapinit BUKIagay, mpodins Ha moptani "Haykosii THTVY"
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3arasbpHa iHpopMalisa MpPo AUCHUIUTIHY

MeTot0 BMBUEHHS QUCIUIUTiHM «IHGOPMAIIiiiHO — BUMipIOBa/IbHI CUCTEMI» € 03HAMOMJIEHHST CTY/IEHTIB 3 OCHOBHMMMY MPUHIUIIAMM
BUMIipIOBaHHS Qi3MUHMX BEJIVYNH, IPUHIIUIIAMU TOOYI0BY iHHOPMAaIIiliHO - BUMipIOBaJIbHMX ITPUCTPOiB, BUBUEHHS] OCHOBHUX
MEeTO/IiB iX 3aCTOCYBaHHSI ISt aBTOMATM3aIlii TEXHOJOTIYHMX MTPOIIECiB i BUPOOHUIITB: TEOPETUUYHNMM OCHOBaMM iHMDOpMAIiiHNX
MPOIIECiB i MPMHIUIIOM [ii, TEXHIYHMMM XapaKTepPUCTUKAMU i BJIaCTMBOCTSIMM 3ac06iB BUMipIOBaHb i TepeTBOPIOBAUiB
HeeJIeKTPUYHMX BeJIMUMH B €JIEKTPUYHI; METOAAMM i OCOOIMBOCTSIMU iX MPAKTUUYHOTO BUKOPUCTAHHS, 06pOOKOI0 Pe3yyibTaTiB
BMMipIOBaHb, Ta HOMEHK/IATYPOIO METPOJIOTIYHMUX XapaKTePUCTUK OCHOBHMX 3aC06iB BMMipIOBaHb.

Merta Kypcy

3mimannit Kypc, o nepenbavyae MpoBeIeHHs JIEKIIMHMX Ta TPAKTUYHUX 3aHSIThb, TaOOPATOPHMX POGIT Ta KOHCY/IbTAIliii. [JaHuit KypC
dopmMmar Kypcy MiJCUIeHU CYTIPOBOJIOM B eJIeKTPOHHI It HaBuaibHil cucteMi A-Tutor (ID 6435), Mae CTPYKTYpY, KOHTEHT, 3aBIaHHS i BiAMOBiIHY
CUCTeMY OILIiHIOBaHHSI.

KO1. 3maTHicTh 3aCTOCOBYBATY 3HAHHS Y IPAaKTUUYHUX CUTYaALisSIX.

K02. 3maTHicTh COiKYBaTUCS Jep>KaBHOI0 MOBOIO SIK YCHO, Tak i IMCbMOBO.

KO4. HaBuuky BUKOpUCTaHHS iHQOpMAIliifHMX i KOMYHIKaI[iiHMX T€XHOIOTA.

KO5. 3maTHicTb 10 MONIYKY, ONpalllOBaHHS Ta aHaai3y iHpopMaliii 3 pisHUX IKepeJt.

K12. 3maTHicTh 3acTOCOBYBaTY 3HAHHS (Pi3MKM, €JIEKTPOTEXHIKM, €IEKTPOHIKM i MiKPOITPOIeCOPHOI TeXHiIKM, B 00Cs3i, HeoOXigHOMY
IIJISI PO3YMiHHS ITPOLIeCiB B CMCTEeMax aBTOMAaTM3allil Ta KOMII'I0TepHO-iHTerpOBaHMX TEXHOJIOTISIX.

K15. 3maTHicTh OGIpyHTOBYBATM BUbIp TeXHIYHNMX 3ac06iB aBTOMAaTK3aIlii HA OCHOBI PO3yMiHHS MIPUHIIMIIIB iX po6OTH aHAi3y iX
BJIACTUBOCTEJ, IPU3HAYEHHS i TEXHIUHMX XapaKTePUCTUK 3 YpaxXyBaHHSIM BMMOT 4O CMCTeMM aBTOMaTu3allii i eKcIyaTaliiiHux
YMOB; HAJIATO/IKYBaTU TEXHiUHi 3aC00M aBTOMATM3aIlii Ta CUCTEMM KepyBaHHSI.

K16. 3gaTHicTh BUKOPUCTOBYBATHM IJIs1 BUpillleHHS MpodeciiiHMX 3aBIaHb HOBITHI TeXHOJOTII y raiay3i aBToMmaTu3arlii tTa
KOMIT'I0TepHO-iHTerpOBaHMX TEXHOJIOTIii, 30KpeMa, ITPOeKTYBaHHS 6araTopiBHEBUX CUCTEM KepyBaHHS, 300py JaHMX Ta iX
apxiByBaHHS 1151 GOpMYyBaHHS 6a3M JaHKUX IapaMeTpiB Ipollecy Ta ixX Bisyasisallii 3a JOITOMOro0 3aco6iB JTIOIMHO-MAaIIHHOTO
inTepdeiicy.

K24. 3maTHicTh OGI'PYyHTOBYBATM BUOIp CTPYKTYpH iH(POpMaIliifHO-YIIPaBISIOUMX CUCTEM, BMITY BUOMpPATH iX eJleMeHTHY 6a3y.

KommnertenTtHocti OI1

PHO7. BMiTH 3acTOCOBYBaTM 3HAHHS PO OCHOBHI TPUHIIUIIM Ta METOAM BUMipIOBaHHS (i3MIHUX BEJTMUMH i OCHOBHUX
TeXHOJIOTIYHMX TTapaMeTpiB /Jis1 OOIPYHTYBaHHS BUOOPY 3ac06iB BUMipIOBaHb Ta OI[iHIOBAHHSI iX METPOJIOTiYHMX XapaKTePUCTUK.
PHO09. BmiTu mpoektyBaTy 6araTopiBHeBi cucTeMy KepyBaHHS i 360py AaHuX a1t GOpMyBaHHS 6a3y mapamMeTpiB mpolecy Ta ix
Bisyastizailii 3a JOMoMororo 3aco6iB JIOAVMHO-MAIIMHHOTO iHTepdelicy, BUKOPMCTOBYIOUM HOBITHI KOMIT IOTEpPHO-iHTerpoBaHi
TEeXHOJIOTi1.

PH17. BMiTu 06rpyHTOBYBaTH BUOip CTPYKTYPH, €JIeMeHTHOiI 6a31 Ta IMporpaMHoro 3abe3nevyeHHs B 6araTopiBHeBUX CUCTeMax
YIIpaBIiHHS.

[IporpamHi pe3yabTaTu
HaBuaHH4 3 OII
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O6csr Kypey

O3Haku Kypcy

®opmMa KOHTPOIIIO

KomrieTeHTHOCTI Ta
IUCIIUILIIHY, 110 €
repeayMOBOIO JIJIsT

BUBUEHHS

Iepconanbhmii kabineT: Cunadyc

OuHa (meHHa) opMma 3K00YTTS OCBITH:
Kinpkictb kpeautiB ECTS — 8; nekuii — 34 rof.; MpakTU4YHi 3aHATTS — 16 rof.; nabopaTopHi 3aHATTS — 52 rop.;

camocrTiiiHa pobora — 138 rop.;

3aouHa ¢opmMa 3106y TTA OCBITH:
Kinpkicte kpenutiB ECTS — 8; nexuii — 14 rop.; mIpakTU4Hi 3aHITTS — 4 rof.; JjadopaTopHi 3aHaTTsd — 20 rop,.;

camocrTiiitHa po6ora — 202 rof,.;

Pik HaBuaHHs1 — 3,4; cemecTp — 6-7; O60B’sa3K0Ba (I 3M06yBauiB iHmmx OIT Moske GyTy BGipPKOBOIO) AUCLIUILIIHA;

KiJIbKiCTb MOAYTIB — 2;

[ToTOUYHMIT KOHTPOIIb:
[TizcymMKOBMIT KOHTPOJIb: 3aJliK, 6 cemecTp

[TincyMKOBMII KOHTPOJIb: €K3aMeH, 7 CeMeCTp

OK 3. Bumia MmatemaTyKa - 3HaTH JIiHii{HY Ta BEKTOPHY ayire6py, nudepeHIliaabHe Ta iHTerpajibHe YicaeHHs, QyHKIIii 6araTbox
3MiHHUX, QYHKIIOHA/IbHI psaay, nydepeHIliaibHi piBHSIHHS A1 QYHKIIT omHiei Ta 6araTboxX 3MiHHUX, ONepalliiiHe Y/CIeHHSs, Teopilo
(byHKIIii KOMIUIEKCHOI 3MiHHO1, TEOpito IIMOBipHOCTE Ta MaTEMaTUUHY CTaTUCTUKY, TEOPil0 BUITaJKOBUX IPOIIECIB B 00Cs3i,
HeoOXiTHOMY /11 KOPUCTYBaHHSI MaTeEMaTUUYHMM ariapaToM Ta MeTOJaMM y Taay3i aBTomMaTu3aiiii. ;

OK 4. ImxeHepHa rpadika - BMmiT BUKOHYBaTK poOOTH 3 TTPOEKTYBAHHS CMCTEM aBTOMAaTK3arlii, 3HaTH 3MiCT i mpaBuaa opopmIeHHS
MPOEKTHMUX MaTepiasiB, CKIaJ MPOEKTHOI JOKYMEeHTallii Ta MOoCaig0BHICTh BUKOHAHHS ITPOEKTHUX POOIT 3 BpaXyBaHHSIM BUMOT
BiATIOBiAHMX HOPMATMUBHO-TTPABOBMX JOKYMEHTIB Ta MikHapOAHUX CTAHAPTIB.;

OK 11. ®i3uka - 3HaTu Qi3uKy, Ha PiBHi, HEOOXiTHOMY AJISI pO3B’SI3aHHS TUITOBMX 3aj1ay i MpobieM aBToOMaTu3allii;

OK 16. EnekTpoHiKa i MiKpocxeMOTexHiKa -3HaTy eJIeKTPOHIKY Ta CXeMOTEXHiKy, MiKpOITPOlleCOPHY TEXHiKY Ha PiBHi, HEOOXigHOMY
IUTs1 PO3B’SI3aHHSI TUITOBMX 3a7a4 i IIpo6eM aBToOMaTM3allii.

OK 17. EnexkTpoTexHiKa i efleKTpoMexaHika - 3HaTH eJIeKTPOTEeXHiKY, Ha PiBHi, He0OXimHOMY /J1s1 pO3B’SI3aHHS TUTIOBMX 3aj1ay i
npo6sieM aBTOMaTHU3aIlii

OK 28. Teopis aBTOMaTUYHOTrO YIIPaBAiHHS. - BMiTH 3aCTOCOBYBaTM METOM T€OPii aBTOMATUUHOTO KepyBaHHS JJIs1 JOCTiIKeHHSI,
aHaJli3y Ta CMHTe3y CUCTeM aBTOMaTUYHOTO KepyBaHHSI.
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JTabopaTopHi CTeHIM 10 BUKOHAHHS Tab0OpaTOPHMUX POOIT.

[IporpamHe 3a6e3eUeHHs:

MarepianbHO-TeXHiUHe 1) Multisim 14.2 (meMoBepcis);

Ta/abo iHpopmairiiiHe 2) 6e3KOIITOBHE IporpaMHe 3abesneuenHs Arduino IDE;
3a0e3IeuyeHHs 3) 6e3KkOIITOBHE IIporpamHue 3abesneuenHss STM32CubeMX;

4) SCADA Zenon (meMoBepcis);

5) SCADA Citect 2018 R2 (memoBepcisi).

CTPYKTVYPA KYPCY

JlekuiiHMit Kypc

Tema N2 1. 3aBmaHHsT QyHKITIOHYBaHHS iH(GOPMAIliifHO - BUMipIOBa/IbHMUX CUCTEM.
OcHOBHI 3aBHaHHS BUMipoBaHb. 3acaayu crBopeHHs IBC. Knacudikariis ta amapaTHo-TiporpaMHa peatisailis 1 1
IBC.

Tema N2 2. KinbKicHi O1[iHKM BMMiploBajabHOI iHGopMairii.
BumiproBasibHa indopmariis, ii ¢pyukiii Ta BractuBocrti. KinbKicHi xapakrepuctuku indopmartiii. Mipu 1 1
ingopmarii. EHTporis ta ii BaacTuBocTi. [IpomyKTUBHICTb i HAAMipHicTh mkepesa iHgopmarrii.

Tema N°3. Curtanam Ta ix MaTeMaTU4YHI MOJei.
Buau curHaitis i ix MaTeMaTU4Hi Mofeni. BunaakoBi curHany Ta 3aBaay. UncioBi XxapakTepuCTUKM CUTHAJIB i 2
3aBaj. MaTeMaTU4Hi MO e/Ii CUTHaJIiB 3 00MeXKeHMM CIIEKTPOM.

TemaN@94. [TepeTBOpeHHS CUTHAJIIB.
[lepeTBOpEeHHS HellepepBHUX i IMCKPeTHUX CUTHATIB. AHAIOTO-1MbpoBe TepeTBopeHHs. Llndpo-aHanorose 2
repeTBOPEHHS.

TemaN®5. Kitacudikairis Ta 3acobu BUMipIOBaHb.

3arajibHi MOHSTTS PO BUMiploBaHHS. Di3uyHa BeMUMHA, i1 BUAM Ta CUCTeMaTH3allisl. BuMipioBaHHS SIK ITpoliiec
OTpUMaHHS KiJIbKiCHOI iH(dopMallii TTpo BUMipIOBabHy BeIMUMHY. 3arajabHa Kiacudikailis BUMiprOBaHb.
[MpuHIMT i MeTOaM BUMiploBaHb. Kinacudgikaliis 3aco6iB BMMipIioBaHb 32 METPOJIOTIYHUMM XapaKTePUCTUKAMU
Ta MPUHITAIIY MapKyBaHHS TIpuiaziB. 3aco6u BUMipIOBaHb, iX BUIY Ta KiacudikaiiifHi o3Haku. CTpyKTypHi
CXeMM BUMipIOBaJIbHUX IMPUJIALiB Ta CUCTEM
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Tema N26. [TIOXVBKU BUMIPIOBAHD
dakTopu, Ki BIVTMBAIOTh Ha Mpoliec GOpMyBaHHS ITOXMO0K BUMipioBaHb. Kitacudikallis moxmuboK BUMipIOBaHb. 2 1
CucremMaTuvHa Ta BUITAIKOBA TMTOXMOKN. BMUSIBJIEHHS Ta BUK/IIOUEHHS CUCTEMaTUIHUX ITOXMOOK.

Tema N27. [TlepetrBopiroBaui IBC.
Knacudikailist Ta OCHOBHI XapaKTepUCTUKYM BUMipIOBa/IbHMX IIepeTBOPIOBAUiB. PisHOBMIM CEHCOPIB. 2 1
[lepeTBOpPIOBaUi Ha OmepalliifHMX ITiACUII0BAYaX Ta IX TOXMOKMA.

Tema N28. BumipioBaHHS eTeKTPUUHUX BEJINUMH.

3araJibHi ON0KeHHS BUMipIOBaHb €JIeKTPUYHMX BeJIMYMH. BUMipIoBaHHS CTpyMy i Hanipyru. BumipioBaHHs

MOTYXHOCTi. BUMiproBaHHSI eJIeKTPUYHOI eHeprii. BumipioBanHs KoedilieHTa MOTysKHOCTi. BumiproBaHHs 3 2
YyacToTy . BuMipioBaHHS eIeKTPUYHOTO OIIOPY B KOJIaX MOCTiiTHOTO CTpyMy. BumipioBaHHS mapameTpiB

eJleMeHTiB eJIeKTPUYHUX KiJl 3MiHHOTO CTPyMYy.

Tema N29. BumipioBaHHS HeeTeKTPUUYHNUX BEJIMUNH eIeKTPUYHUMU MeTOAaMMU. 3arajibHi MTOJIOXKEHHS

BUMipioBaHb. MeToy Ta 3aCO0M BMMipIOBAHHSI MeXaHIYHMX BemuyH. [Ipyiaay ojist BUMipIoBaHHS BUTpaT.

MeTonu Ta 3aco6u BUMipIOBaHHS piBHS pigyH. MeTomy Ta 3aco0M BMMipIOBaHHS TeMIepaTypu. BumiproBaHHSs 3 1
TUCKy. KoHTpomb disnunmx BracTuBocTeit peuoBuHu. [lepeTBoproBayi iHTepBasay yacy B LuGpoBuit Koz,

JaT4nKy KOHTPOJTIO IIBUIKOCTI.

Tema N210. Ctpyktypu IBC Ta IBK.
OcHoBsHi Buau cTpykTyp IBC. Xapakrepuctuku IBC Ta IBK. I[TpuHuMnM hopMyBaHHSI KOMIUIEKCIB OTpUMMAaHHS 1 1
ingopmarnii. Knacudikaiis 3aco6iB 06MiHy HellepepBHMMY CUTHAIAMMU.

Tema N211. MikpompoliecoOpHi KOHTPOJIEPH.
Knacudikariist konTponepis. Kourponepu monynbHi. KoHTponepn kapkacHi. BipTyanbHa CTpyKTypa KOHTPOJIEDIB. 2 1
MikpokoHTponepu. Knacudikailis Mikpornpoiiecopis. ITopiBHIHHS apXiTeKTyp MiKpOIpOIIeCcopiB.

Tema N212. ITporpamoBati jioriudi kouTposepu (PLC). ITpunIMmm poboru ta apxitekrypa PLC. OcHOBHi
BUPOOHMKM Ta TUIIM KOHTposepiB. [IporpamyBanHst PLC. Bubip PLC.

Tema N213. [Iporpamue 3a6e3mneuyeHHs IBC.
[TpusHaveHHs Ta KiIacudikallis mporpaMHoro 3abesnedeHHs Omneparilini cucremu njs mo6ymosu IBC. 4 1
Omepatiiidi cucremu peanbHOro yacy. SCADA-cucremu. Cuctemu imiTaiiiiiHoro mogesntoBaHHs IBC.

Tema N214. Ananorosi Ta uudpoBi iHTepdeiicu.
Amnanorosi inTepdericu Ta iX MeTposoriuHi xapakTepucTrKyu. OOUNCTIOBAIbHI pecypcu KOMIT I0TePU30BaHNX 2 1
cucreMm. Lindposi inTepdeiicnu.
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Temu 3aHSITh, KOPOTKUIL
3MiCT

Iepconanbhmii kabineT: Cunadyc

Tema N215. [TepegaBansst iHdopMallii B KaHaynax IBC

Cucremu nepemaBaHHs gaHuX B KaHamax IBC. Buay ingopmariiiiHux KaHajiB, ix MaTeMaTUUHi Mozesni Ta
xapakrepuctuku. [IIBUAKicTb MepenaBaHHs iHdopMarlii B KaHanmax 3B’13Ky. CMHTe3 eJIeMeHTiB CUCTEeM.
OnrumanbHuii mpuiiMad. baraTokaHaabHi Mepesxi lepeJaBaHHs JaHUX. 3aBafOCTiliKiCTh CUCTeM IlepedaBaHHs
indopmarrii.

Tema N216. Metposoriune 3abe3mneuenns IBC.
3MicT MeTposoriuHoro 3a6esnedyeHHs: IBC OcHOBHI MeTposioriudi xapakrepuctuky IBC. MeTony BM3HAUEHHS
MeTPOJIOTiYHMX XapakTepucTuk IBC

PA3OM:

IIpakTHUYHi 3aHATTA (TEMMN)

Tema 1. O3HaliOMJIEHHS 3 IPOTPAMHO — arlapaTHMM KoMIuiekcom Arduino. Inatu Arduino. IIporpamMmyBaHHS
Arduino. IaTepdeiicu 38’ I3Ky.

Tema 2. BuBueHHSI po60TH MOPTiB BBOAY-BMBOAY I1aTu Arduino. BuBueHHS po60OTHM TOCTiIOBHOTO ITOPTY
MiKpOKOHTposepa. PoboTa 3 psikaMu B IporpamMoBaHMX MiKpOKOHTposepax Arduino. BuBueHHsT po60Tu
nepepuBanb, lIIIM ta ALl mporpaMmoBaHOTO MiKpOKOHTpOJIepa.

Tema 3. ITporpamyBanHs Arduino. IIporpaMmyBaHHs Ta HajmaromkeHHs iHTepdericy 1-Wire mixk ruiaToro Arduino
Ta iHIMMY ITpucTpossmMu. [IporpaMyBaHHS TOOVMHHMKA PEabHOTO Yacy.

Tema 4. O3HaliOMJIEHHS 3 TIPOTPAMHO — arlapaTHMM KoMmiuiekcoM STM 32 1476

Tema 5. O3HaOMJIEHHST 3 IIPOTPAaMHO — anapaTHUM Komiiekcom STM 32 F767 Nucleo - 144
Tema 6. O3HaltOMJIEHHS 3 IPOTPAMHO — anapaTHuM Komruiekcom ST25DV Discovery kit

Tema 7. O3HaltoMIeHHS 3 TIOAMHO-MamHHUM iHTepdeiicom SCADA/HMI SCADA zenon

Tema 8. O3HallOMJIEHHS 3 MOKIMBOCTSIMM cepenoBuill BukoHaHHsS SCADA Ha 6a3i Citect 2018 R2

Tema 9 .Po3paxyHOK ITOXMOOK iHPOpMalliifHO — BUMipIOBaIbHOI CHCTEMU

PA30OM:
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Toguu
JlaGopaTOpHMIT MPAKTUKYM (T€MI) 0®30 3930
Berym. JTabopaTopHa po6orta N2 1.1 TocimKeHHS IMTOTEHI[IOMEeTPUYHOTO (PeOCTaTHOIO) JaBaya 4 2
JTabopaTopHa po6ora N 1.2. Bu3HaueHHS aMILTiTyJHO—YaCTOTHOI XapaKTePUCTUKI YOTUPUITOTIOCHMKA 4 2
JTabopaTopHa po6ora N21.3. BuBueHHs1 6yqoBM i mpuHLMIIA pO60TY 6€3KOHTAKTHUX IepeMuKadiB cepii «BBK 4
260» ta «KBJI-3»
JTabopaTopHa pob6ora N2 1.4. JloctiaskeHHs AubepeHIliiiHOro iHAyKTMBHOTO JaBaya i BUKOPUCTAHHS 0TO 115 4
aKTUBHOTO KOHTPOJIIO PO3Mipy JleTaneii.
JTa6opaTopHa po6ota N2 1.5. EXcriepuMeHTaIbHe 3HAXOMKeHHS JYMHAMIiUYHOT0 KoedillieHTy KOIMBaabHO1 4 4
CUCTeMM BiOpalliiiHOIO JKMBUIbHMKA
JTabopaTopHa po6ora N2 1.6. JIocTiiIkeHHSI MOCTOBOI BUMipIOBAIbHOI CX€MM Ha MOCTiIiTHOMY CTPyMi 4 2
JTabopaTopHa pobora N2 1.7. BumipioBaHHS TeMIlepaTypy HarpiToOro Tijsia ONTUYHUM ITipOMETPOM. 3
JTabopaTopHa pobota N2 1.8. JloctiiskeHHS] BUOYX03aXUIIEHUX TTepeTBOPIOBAUiB 3 YHi(iKOBAaHUM CTPYMOBUM 2
BuxomoMm «Carndip-22»
JTabopaTopHa po6ora N2 1.9. BUBUEHHS MPUHINITY POOOTH i TpM3HAUEHHS ITPOMUCIOBOTO TEPMOXiMi4HOTO 7
CUTHaJli3aTopa Toprouux napis i rasis LIUT-2.
JTa6opaTopHa po6ota N2 1.10. BuBueHHSI po60TH aBTOMaTUUYHOTO TepMoperyisatopa TO4I13M 3a JOIIOMOro0 3
peectpyrouoro npuiany PI1160
JTabopaTopHa po6ora N2 2.1. BumipioBaHHS BiicTaHi 3a OTIOMOTOI0 y/IbTpa3ByKoBoro matunk HC-SR04 2 3
JTabopaTopHa pobota N2 2.2 BumiptoBaHHS TeMIiepaTypy Ta BOJIOTOCTi 3a goromororo matunka DHT11 2 4
JTa6opaTopHa po6oTta N2 2.3. BuMipioBaHHs MarHiTHOTIO MOJIS 3a JOIIOMOIOI0 AaTuMKa Xojia 2 3
JTa6opaTopHa po6ota N2 2.4. JlocmiaskeHHS po60TK BUMipioBaya — peryistopa TPM1 2
JTabopaTopHa po6ota N2 2.5. [TocmimkeHHST po60TH epeTBopioBauiB TMcKy I17] 150 tTa DSP 4
JTabopaTopHa po6ora N2 2.6. JIocTiaskeHHs cucTeMy 6e3MpoBimHOI mepenavi JaHMX PO po3Xif piauHM Ha 5

OCHOBi MikpokoHTposiepa STM 32
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JTabopaTopHa po6ora N2 2.7. BumiproBaHHS 3a3eMJIEHHS B €JIeKTPUUHMX KOJIaxX 3MiHHOTO CTPYMY 3a JJOITOMOT'OI0
uudposoro BumMipioBaua MPI-511 ¢ipmu Sonel

PA3OM: 52 20

KypcoBa po6oTa/IIpoeKkT

MeTo0 BMKOHAHHS KypCOBOT'O ITPOEKTY 3 AUCIUIUTIHK «[H(pOopMaIliiiHO- BUMiploBaabHi CUCTEMM» € CMCTeMaTu3allisl, 3aKpiTrJIeHHs Ta
PO3IIMpPEHHSI TEOPETUUHUX 3HAHb, IXHE 3aCTOCYBAHHS [1J1S1 BUPillleHHSI KOHKPETHOTO MPaKTUUHOTO 3aBJaHHS BiJIMIOBiHO A0 BUMOT
(opmyBaHHSI KOMIIETEHTHOCTE 3TiTHO OCBITHBOI Imporpamu «IHdopMaIiiiHO- BUMipIOBaIbHi CUCTEMM».

MeTa BUKOHAHHSI
KypCOBOTO IIPOEKTY

Tunosi Temu KII:

1. CTBOpeHHSI cCUCTeMM aBTOMAaTK30BaHOTO BMMIiPIOBAHHSI Ta aHasli3y SIKOCTi eJIeKTPOeHeprii B eleKTpoOMepesKax.

2. Po3po6Ka rmporpamMHOTo 3abe3reueHHs sl BUMipIOBaHHS Ta MOHITOPUHTY TTapaMeTpiB 6ioMeTpUUHMX cUTHAJIB (Hampukian, EKT,
EEG).

3. CTBOpeHHS CHCTeMM BUMipIOBAHHS Ta aHAIi3y aKyCTUIHUX ITapaMeTpiB [JIsi KOHTPOJIIO0 3ByKOBOTO CEPEeIOBUINA B ITPOMUCIOBUX
006'exTax.

4. Po3pobka cucTeMy BUMipIOBaHHS Ta aHaTi3y TapaMeTpiB Bi6parlii A1 AiarHOCTVKYM CTaHy MexXaHi3MiB Ta 00/IaHaAHHS.

5. CTBOpeHHS CUCTeMM BUMipIOBaHHS Ta MOHITOPMHTY ITapaMeTpPiB OCBiT/IEHHS Jj1s1 3a0e31eueHHs ONTUMaTbHIX YMOB POOOTH Ta
eHepros6epekeHHs.

6. AHaJTi3 Ta ONTMMI3allis IMPOIeCiB BUMipPIOBAHHS BEJIMUMH 3a TOIIOMOTOI0 Cy4aCHMX METO/IiB 0OPOOKY CUTHAIIB Ta IITYYHOTO
iHTeNeKTy.

7. Po3po6Ka cucTemMy BUMipIOBaHHS Ta KOHTPOJIIO ITapaMeTpPiB 3a0pyJHEeHHS MOBITPsI 3 BUKOPUCTAHHIM JATUMKIB Ta TEXHOJOTI 3i
360py JaHUX.

8. CTBOpeHHSI ITPOrpaMHO-arnapaTHOro KOMIUIEKCY JJIs1 BUMipIOBaHHS Ta aHasli3y eeKTMBHOCTI COHSTYHMX OaTapeii Ta cucTeM
36epiraHHs eHeprii.

9. Po3po6ka cucTemMy BUMipIOBaHHSI Ta aHaJli3y TapaMeTpiB BOIM B €KOCHCTeMax JIJIs KOHTPOJTIO SIKOCTi BOJIM Ta €KOJIOTiUHOI 6e31eKu.
10. CTBOpeHHS cUCTeMM BUMIiPIOBaHHS Ta aHAIi3y HapaMeTpiB TEIUIOBUX MPOLIECiB B TEXHIUHUX CUCTEMAaX AJIs1 ONTUMi3allii
e(deKTBHOCTI €HeprocroKMBaHHSI.

11. Po3pobKka cucTeM Ta BAOCKOHAJIEHHS METO/IiB KaliGpyBaHHS BYUMipIOBaTbHUX MTPWIA/IiB 3 BUKOPUCTAHHIM Cy4aCHUX TEXHOJIOTIIA.
12. CTBOpeHHS CMCTeMY BMMipIOBaHHS Ta aHaJIi3y ITapaMeTpiB MiKpOK/IiMaTy IJis ONTMMi3allii yMOB Ipalii Ta KoM(pOopTy B
MIPUMIllleHHSIX.

13. Po3pobka cucTeMy BUMipIOBaHHS Ta aHaJi3y MapaMeTpiB pyXy 00 '€KTiB 3a JOIIOMOT0I0 KOMII'IOTEPHOTO 30py Ta MAIllMHHOTO

3aBAaHHS KypCcOBOTO
MPOEKTY
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CTpyKTypa KypCOBOTro
IIPOEKTY

O6csiT KYpCOBOTO MPOEKTY

ETamnm BUKOHaHHS

OLiHIOBaHHSI KypPCOBOTO
MIPOEKTY

®opma KOHTPOJIIO

Iepconanbhmii kabineT: Cunadyc

HaBUaHHS.
14. CTBOpeHHS cCTeMM BUMipIOBAHHS Ta aHATi3y MTapamMeTpiB reodi3sMyHUX SIBUII AJIsI TPOTHO3YBAHHS MIPUPOIHUX KaTacTpod.
15. AHaji3 Ta onTMMisallis MeTOiB BMMipIOBaHHS Ta 0OPOOKY CUIHAJIIB B

OINTUYHUX BUMipIOBaJIbHUX CUCTEMAaX.

16. Po3po6Kka mporpaMHOTo 3a6e3IeueHHs 1JisT aBTOMAaTH30BaHOTO BMMipIOBaHHS Ta

aHaJTi3y eJIeKTPOMAarHiTHUX MOJIiB B TEXHIYHUX CUCTEMax.

17. CTBOpeHHS CHCTEeMM BMMipIOBaHHS Ta MOHITOPMHTY ITapaMeTpiB 3a0pyIHEHHS

TPYHTY IJ151 OL[iHKM €KOJIOTiYHOI CUTYaIllii.

18. Po3po6Ka cucTeMy BUMipIOBaHHS Ta aHai3y mapaMeTpiB poOOTH30BaHMX TEXHOIOTIYHMX TPOLIECIB Y BUPOOHMIITBI.

19. Anasi3 Ta BHOCKOHAJIEHHSI MeTO/IiB KpurTorpadiuHoro 3aXucTy iHdopmaliii B cucremax 360py Ta nepefadi BUMipIOBaIbHIX
IaHUX.

20. Po3po6ka 111dpoBOro BMMipioBaya IOTY;KHOCTI eJIeKTPUUHMX CUTHAJTiB Ta OITMUMIi3allis YaCTOTHOI XapaKTePUCTUKM B yMOBaX
BMCOKOYACTOTHUX TEPEIKO]I.

TuTynbHUI TUCT; 3aBIAHHS HA KyPCOBMIA MPOEKT; aHOTAIlisl; 3MICT; TIepeiik yMOBHUX MT03HAY€Hb; BCTYIT; OCHOBHA YaCTMHA;
BYICHOBKM; CITMCOK BUMKOPUCTAHUX JPKEpPeT; JOJATKMN.

PexomengoBaHmit 06¢sr - 35-50 cTOpiHOK.

Bubip Ta 3aTBepaKeHHSI TeMM KypCOBOTO IMPOEKTY; KPUTUUHMIA aHaJTi3 HOPMaTUBHO-TIPAaBOBO1 6a3u, CreliaabHOi1 JIiTepaTypu 3
npo6sieM, 10 PO3ITISIAAIOTHCS, TIOLIYK JOAATKOBUX JKepes iHbopmallii; ckiagaHHs I71aHy KypCOBOTO IMPOEKTY; y3araJbHeHHS Ta
aHaJli3 HaKOIIMYeHOI'o MaTepiany, 06po6Ka JaHuX, OOIPYHTYBaHHS MPOIO3MUILiii; HAIIMCAHHS TEKCTY i 0(POpMIIEHHST KypCOBOIO
MPOEKTY; 3aXUCT KypPCOBOTO IIPOEKTY 3TiZHO 3 BCTAHOBIEHMM Irpadikom.

3MicT KypcoBOTo MpOEKTY — 75 6as1iB, 3aXMUCT KypCOBOTO MPOEKTY — 25 Gasis.

3axMCT KypCcoOBOTO MPOEKTY Mepembavac:

- CTUCTY JOTIOBiAb (5 XB.) MaricTpaHTa, B SIKiii HEOOXiIHO BiOKPEMUTH MeTY, 00’ €KT, TIpeIMeT JOCTiIKeHHS Ta KOPOTKO BUCBITIINTI
3MICT Oflep’KaHMX Pe3y/IbTaTiB JOCTiIKeHHS. 3pOOUTHM aKIeHT Ha BUCHOBKAX Ta peKoOMeH Iallisx. baskaHo, 106 T0MoBiib MaricTpaHTa
TiJ] yac 3aXMCTy CYIIPOBOKYBAJIach IMPe3eHTalli€l0 Pe3yIbTaTiB, MiArOTOBIEHOIO 3a TOMOMOTOI0 3ac06iB «Microsoft PowerPoint»;

- cITiB6ecimy i BiIToBimi Ha 3aMMTaHHS HAYKOBOTO KePiBHMKA Ta WIEHIB KOMICii.

KypcoBuii poOEKT Ta 0ro 3aXMUCT OL[iHIOETHCS BiIIOBIAHO A0 BUMOT KpPeAUTHO-MOIY/IbHOI CUCTEMMU.
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TexHiuHe ¥ TporpamMmHe TexHiuHi 3aC06M 1151 HEMOHCTPYBAHHS Pe3y/IbTaTiB BUKOHAHHSI KyPCOBOTO MTPOEKTY (HOYTOYK, MPOEKTOP). ITakeT ImporpaMHMX
3a6e3IeyeHHs npoaykrtiB Microsoft Office.

THIIT BUIA POBIT

Temu, KOPOTKUI 3MiCT
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Indopmarniribi gkepesa ajisi BUBUYEHHS KypCY

1. 1. TeopeTnuHi ocHOBM iHGOpMaIliliHO-BUMiplOBaibHUX cucTeM: [Timpyunuk /B.I1. Babak, C.B. babak, B.C. EpemeHKo Ta iH.; 3a pef. wi.-kop. HAH Vkpaiuu B.II.
babaxka / 2-e Bug., mepepob. i mom. — K.: YH-T HOBiTHiX TexHosoriit; HAY, 2017. — 496 c.

2. Kyxapuyk B.B. OcHOBM MeTposIOrii Ta eleKTpMYHMX BUMipoBaHb: ITinpyunuk / B.B. Kyxapuyk, B.10. Kyuepyk, €.T. Bomogapcekuii, B.B.I'pabko. — Xepcon: Onji-
mtioc, 2013.-538 c.

3. ITamamap M. I. KoHTpoIbHO-BUMIipIOBa/IbHi KoMILIeKcy: KoHcIekT yekiiii. - TepHorinb: THTY, 2014. — 157c.

4. Muxaiino ITanamap, Muxaitno CtpeM6inbkuii, AHApiii ITasamap. IIpoeKkTyBaHHSI KOMIT'I0TEPM30BAHUX BUMipIOBAJIbHMX CUCTEM i KOMILIEKCiB. HaBuaabHMit
noci6auk.- TepHomnine: THTY, 2018 — 150 c.

8. loposkoBeilb M. OCHOBM MeTpOJIOrii Ta BUMipioBaabHOI TexHiku. B 2-x TT. Kommekr. ITigp./ M. JoposkoBelb, B. MoTtano, b. CragHux, B. Bacumiok, P. Bopek, A.
Kosanpbuuk — K.: KOHIOP, 2005.

9. TTonimyxk €.C., Hopoxkosel; M.M., Iiyk B.O. Ta in. MeTposiorist Ta BuMipioBajibHa TexHika.- JIbBiB: beckin bit, 2003.-544c.

10. KOHTpO/IbHO-BUMIipIOBaJIbHI IPMJIaIM 3 OCHOBAMM METPOJIOTii: KOHCHeKT Jiekiiii/ [I.M.Hectepuyk. — MesiTomnosnb: BumaBHMuo-nosirpadiuamii meHT «JIIoKe»,
2020. - 256 c.

11. Piman O.J1. MeTpornoris, TexHooriuHi BUMiploBaHHS Ta npmiaan: Kypc nekuiit ajis cTyeHTiB crieniaabHocTeii: 7.092501 “ABTOMaTH30BaHe YIIPaBIiHHS
TeXHOJIOTIYHMMM TTporecamu” ta 7.092502 “KomIl'IoTepHO-iHTerpoBaHi TeXHOIOriuHi rmpoiecy i BUpoOHUITBA” JeH. Ta 3a04H. popM. HaByaH. — K.: HVXT, 2007. -
162 c.

12. Bougapenko .M., I'myxoB O.B., KpaBuyk O.0. EnexkrponHi cuctemu: HaBu. moci6Huk mjis crygenTiB BH3. — Xapkis: XHVYPE. - 2019. - 240 c.

13. 3y6koB O.B. IIporpaMmyBaHHS IIPOMMCIOBUX KOHTpOJIepiB Siemens B npukiIagax i 3amavax: Hasu. moci6. — XapkiB:, 2011. — 122 c. ISBN.

14. TTynena O. Po3po6ieHHs JIOAVMHO-MalIMHHNUX iHTepdericiB Ta cucreM 36MpaHHs JaHUX 3 BUKOPUCTAHHIM MporpamMuux 3aco6iB SCADA/HMI. TToci6HuK. - Kuis:
Bupasuuiteo Jlipa-K, 2020. — 594 c. — Pexxum goctyry: https://pupenasan.github.io/hmi/

15. Tpemb6au P.B., IlloekyH O.I1. MeToamuHi BKa3iBKy J0 BUKOHAHHS JaOGOPATOPHMUX pobiT 3 mucumiutiny “IHdopmaliiino — BUMipioBaibHi cucteMu” Monyib 1.
«BumiptoBasnibHa TexHika» — TepHominb: THTY., 2024. - 67 c.
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[ToniTVKa KOHTPOJIIO

IToniTuKa momo
KOHCY/IbTYBaHHS

ITomiTHKa mozmo
repeckaagaHHs

IToniTnKa monmo
akajJeMiuHoil
JI0O6POYECHOCTI

IToniTuKa momo
BigBigyBaHHS

Iepconanbhmii kabineT: Cunadyc

IMomiTuKRU Kypcy

BUKOPUCTOBYIOTHCS Taki 3aC06M OIiHIOBAHHSI TA METOAM IeMOHCTPYBAHHS pe3y/lIbTaTiB HABUAHHS: TIOTOYHE OMMTYBAaHHS;
TeCTYBaHHS ; BUKOHAHHS iHAMBiAYyaIbHMX 3aBIAHb Ta ITPe3eHTalliii; OLIiHIOBaHHS pe3y/IbTaTiB BUKOHAHMX CAMOCTIiiHUX pobiT; 6ecian
Ta 00rOBOpPEHHS MPOOIEMHNMX MMUTAHb; MMCKYCil; iIHAMBIIyaIbHI KOHCY/IbTAIlii; ek3amMeH. MOKIMBUI PeKTOPChKIUI KOHTPOJIb.

KoHcynbraliii npu BUBUEHHI OUCIUILTIHM ITPOBOASITHCS 3TiIHO 3aTBepkeHOro Ha kadenpi . KoHcynbTyBaHHS MependayeHo K OYHO
,TaK i 3 BUKOPUCTAHHSIM PECYpPCiB eJIeKTPOHHOTO HaBUAJIbHOTO KypCY Y CepeOBUIIIi eIeKTPOHHOTO HaBYaHHS YHIBEPCUTETY.

CTymeHT Ma€ paBo Ha MOBTOPHE CKJIAJaHHS MOAY/IbHOTO KOHTPOJIO 3 METOI MiABUIIEHHS PEATUHTY MPOTSATOM TVOKHS TTiCIsT
CKJIaJaHHSI MOAY/IbHOTO KOHTPOJIIO 3a rpadikoM. [TepeckiagaHHs eK3aMeHy BifOyBa€eTbCs B TepMiHM, BU3HAUEH]i rpadikom
OCBiTHBOTO TIpoIiecy. 3q00yBau BO Mae mpaBo Ha 3apaxyBaHHS pe3y/abTaTiB HABUaHHS 3100yTHX y HeopMabHii uu iHhopMaibHii
OCBITI.

[Tpu ckIaJaHHi yCixX BUAIB KOHTPOJIIO Y CEPeIOBUII €/IeKTPOHHOTO HaBUaHHS 3aBXKAY aKTUBYETHCS CUCTEMA PO3ITi3HABAHHS 0COOM,
1110 CKJIaJia€ KOHTPOJb. Yci mpakTuyHi po6oTu y EHK nepesipsitoTbest BOyoBaHoI0 cucTeMolo AHTuruiariaT. Ilpu cknagaHHi ycix popm
KOHTPOJTIO 3a00POHSIETHCS CIIVCYBAHHS, Y TOMY YMCTi 3 BUKOPUCTAHHSM CydacHUX iHQOpMaIliifHuX TeXHOOTI.

BinBimyBaHHS 3aHSITh € 060B’I3KOBMM KOMITOHEHTOM OCBiTHBOTO IPOIIECY. 3a HasBHOCTI MOBAYKHMX MPUYMH (HaIIPUKIIA, XBOpoba,
0co06MBi MOTpe6u, BinpsasKeHHs, ciMeliHi 06CTaBMHM, yIacTh Y ITporpaMax akaJgeMiuHOi MOGiTbHOCTI TOI0) HABUaHHS MOXKe
3MiICHIOBATHUCS 3@ iHAVBiTyaIbHMUM rpadikom, MOTOIKEHUM 3 IeKaHOM (aKyJIbTETY.
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CUCTEMA OILIHIOBAHHSA
Po3nopin 6astiB, SIKi OTPMMYIOTh CTYAEHTH 3a KypC
CemecTp 6
Mogyns 1 ITizncymMKOBMIT KOHTPOJIb Pa3som 3 guciuIuIiHmu
AyIMTOpHA Ta caMocTiitHa po6oTa OmHa Tpets Big cymu 6aiis,
HabpaHMX 3700yBaueM BIIPOJOBK
TeopeTHUHMIT KypC (TeCTYBaHHS) Jla6opaTopHa po6oTa cemecTpy 100
30 45 25
N@ nexkmii Bugu pobit K-T1b 6aiB

Tema 1 JTabopatopna po6ota N21.1 5
Tema 2 JlaboparopHa po6oTa N21.2
Tema 3 JTabopatopHa po6ora N21.3 5
Tema 4 JlabopatopHa pobora N21.4 5
Tema 5 JTabopatopHa po6ora N21.55 5
Tema 6 JlabopaTopHa pobora N21.6 4
Tema 7 JlabopaTopHa poborta N21.7 4
Tema 8 JlabopaTopHa pobora N21.8 4
Tema 9 JlabopatopHa po6ora N21.9 4

JlabopaTopHa pobora N21.10 4

CemecTtp 7
Mopynsb 1 IlincymKoBUit KOHTpob Pa3om 3 AUCIIUIUTIHMA
AynuTtopHa Ta camocTiiiHa po6oTa
. Teopetunu [IpakTudHe
Te(zzz:f;l;?{i;{;’ pe IIpaktnuna pobora JTabopaTopHa poboTa 7 KypC 3aBJlaHHA 100
20 16 39 15 10
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N2 nexkiii

Tema 10

Tema 11

Tema 12

Tema 13

Tema 14

Temal5

Temal6

Mogyns 1

Bunmu pobiT

[TpakTuuHe 3aHaTTS N21

[TpakTmuHe 3aHATTS N22

[TpakTnuHe 3aHATTSI N23

[TpakTuuHe 3aHaTTSI N24

[MpakTuuHe 3aHITTS N25

[TpakTnuHe 3aHATTSI N26

[TpakTuuHe 3aHATTS N27

[TpakTuyHe 3aHATTS N28

Po3nogin 6aniB, sIKi OTpMMYIOTh CTYA€HTHU 32 BUKOHAaHHA Ta 3axucT KII

BukoHanHs po3ziny 1

Bugu pobit

Etam 1.1
Eram 1.2
Eram 1.3
Eram 1.4
Eram 1.5

25

K-1b 6asiB

5

K-Tb
6asiiBs

Iepconanbhmii kabineT: Cunadyc

Bupau pobiT
JlabopaTopHa po6oTa
Ne2.1

JlabopaTopHa po6oTa
N92.2

JlabopaTopHa po6oTa
Ne2.3

JlabopaTopHa po6oTa
Ne2.4

JlabopaTopHa po6oTa
Ne2.5

JlabopaTopHa po6oTa
N92.6

JlabopaTopHa po6oTa
Ne2.7

Mopynp 2

BukoHaHHs po3giny 2

Bunu pobit
Eram 2.1
Eram 2.2
Eram 2.3
Eram 2.4
Eram 2.5

50
K-Tb GaniB
10
10
10
10
10
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6ajis

ITizcymKOBMIT KOHTPOIb
3axuct KIT
25

Pa3om 3a KII

100
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Po3noain onmiHOK

Cyma 6aJiiB 3a HaBYA/IbHY Hisl/IbHICTh IIIkaxa ECTS OuiHKa 3a HalliOHAJIBHOIO IIKAJIOI0

90-100 A 3apaxoBaHo

82-89 3apaxoBaHO

75-81 3apaxoBaHO

67-74 3apaxoBaHO

60-66 3apaxoBaHO

35-59 He 3apaxoBaHo

1-34 He 3apaxoBaHo

3aTBepkeHO pinmeHHIM Kadenpu AB, mpotokoa N21 Bim «28» cepriust 2025 poky.
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