





11
1.2
1.2.1

3MICT

3MICT HABYAJIbHOI JIMCLUTIJITHA

TeMatnuHuM 1IaH

[TpoexTyBaHHS TUAAKTUYHOIO MPOLIECY 3 BUJIB HABYAJIbHUX 3aHSATh
[IpakTu4Hi 3aHATTS, iX TeMaTHUKa 1 00CsT

3MICT TEMATHUKU ITPAKTUYHNX 3AHATDH
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1 3MICT HABYAJILHOI JIMCLUTIJIIHA

1.1 TemaTuunuii 1WUIaH

No Hazsa Temu OO0csT HaBYAIBHUX 3aHATH (TON)
3/m Bceworo [TpakTuuni Cp
1 2 3 4 5

2-6/4-8 cemectp

1 | HaBuanbHa nmpakTuka 360 192 168
6/8 cemectp

2 [TepenaumioMHa mpakTuka 180 120 60

Bcrworo 3a po3aiiom 540 312 228

1.2 [IpoekTyBaHHS AUJAKTHYHOTO TPOIIECY 3 BU/IIB HABUYAIbHUX 3aHATH

1.2.1 IIpakTr4Hi 3aHATTS, 1X TEMaTHKa 1 00CsT

Ne OOcsr HaBYaIbHHUX 3aHATD
3/ Hassa Temu (rom)
[IpakTruni CP
1 2

1. HaByansHa npaktuka (HII)

2/4 cemectp

HII-1 | " IIporpamyBanust Arduino ' 24 21

Beboro 3a 2/4 cemectp: 24 21
3/5 cemectp

HII-2 | " KoHCTpyOBaHHS €NeKTPOHHUX MPUCTPOIB Ha 24 21

JMCKPETHUX eJeMeHTax '

HII-3 | " Metposoris "' 24 21

Beboro 3a 3/5 cemectp: 48 42
4/6 cemectp

HII-4 | " KoHCTpytOBaHHS €IEKTPOHHUX IPUCTPOIB Ha 24 21

IHTEerpaJbHUX eJeMeHTax "'

Bcworo 3a 4/6 cemectp: 24 21
5/7 cemectp

HII-5 | " YuTaHHd Ta aHaIi3 €JIEKTPUYHUX cXeM ' 24 21

HII-6 | "' [TporpamyBannst PLC "' 24 21

HII-7 | " ba3u ganux "' 24 21

Bcworo 3a 5/7  cemectp: 72 63
6/8 cemectp

HII-8 | " MoHTax Ta 00CIyroByBaHHS KOMIT IOTEPHUX Mepex "' 24 21

Bcworo 3a 6/8 cemecTp: 24 21

Bceboro 3a HaBuaJIbHY IPAKTHKY 192 168

2. llepepunuomua npakruka (I

III1-1 | Hepexmiuiomua npakTHKa 120 60

Bcworo 3a 6/8 cemectp: 120 60

Beboro 3a nepeiiunuIoMHy NpakTUKY 120 60




2 3MICT TEMATHUKU ITPAKTUYHUX 3AHATDH

HII-1 "TIporpamyBanus Arduino

Temu nauanbHoi mpaktuku: Po3poOka mpucTpoiB Ha 6a3i MikpokoHTposiepa Arduino.

[TigxmouenHs gatyuka temneparypu Ta Bosoricte DHT11 u DHT22. BukopucTtanHsi IHKIIIB
npu nporpamyBaHHi Ha Arduino. Jlatumkum cBiTia Ha ¢dotopesuctopi. IlporpamyBaHHs
MOTEHI[IOMETpa 3 BHKOPHCTAHHIM OIeparopa po3raiaykeHHs. [[iIIKITIOYeHHs 1aT4nKa BOIU Ta
Bosiorocti 710 Arduino. YnerpaszBykoBuil nanexkomip HC-SR04. YmpapniHHS CBITIOII0JHOIO
matpunieid 8x8. Pimkokpucramiyamii aucreit (LCD) 1602. Ympasmiaas cBiTioGopoM Ha
Arduino 3a momomoroto cmaptdona mo Bluetooth. Ympasninus cBiTnodopom Ha Arduino 3a
nornomororo cmaptdona mo Bluetooth. Ilinkmiouenns RFID-momyns RC522 no Arduino.
[Minkmrouerns: RFID-momynss RC522 no Arduino. Peaizariisi aHamoroBoro KepyBaHHS MOJTyJIEM
NeoPixel.
HII-2 ""KoHcTpylOBaHHSI €J1eKTPOHHHMX MPHUCTPOIB HA TMCKPETHUX eJieMeHTax'

Temu HaBYaJbHOI IMPAKTUKH: KOHCTp}/'I-OBaHHSI CIICKTPOHHUX HpI/ICTpOIB Ha OTUCKPCTHHUX

eJeMeHTax. BUBYEHHS 1 TMpakTHYHE 3aCTOCYBaHHS OCHOBHHUX NPaBWI KOMIIOHYBAaHHS
CJIEKTPOHHUX pPAaTiOCJIeMEHTIB Ha JpyKoBaHii miari. CKiIagaHHA MOHTAXXHOI CXEMH.
BurorosnenHs nedyatHoi riatd. MoHTax eneMeHTiB. KOHTpOJIb TEXHIYHOTO CTaHYy.

HII-3 "MeTtpoaoris"

Temu HaByanbHOI mpakTuku: Berym o merposorii. OCHOBHI MOHSTTS Ta BU3HAUYEHHS.

Knacuikamist enekTpoBUMIpIOBAIBHUX MPUIAAIB Ta iX Hpu3HaueHHsA. bynoBa 1 mpuHuumm nii
YHIBEpCaJIbHOTO MYJIbTUMETpa. BuMiproBaHHS eNeKTpUyHOi Hampyru (MOCTiIMHOI Ta 3MIHHOI).
BuMipioBaHHsS €JIeKTpUYHOro CTpyMy. BumiproBanHs enekTpuuHoro omopy. IlepeBipka Ta
KaJiOpyBaHHS €JIEKTPOBUMIPIOBAIbHUX TNpuiaaiB. I[loxuOku BUMIpIOBaHb: KJacH(ikallis,
JDKeperia, METOAM 3MEeHIIeHHs. Bukopuctanas ocumiorpada uisi CIIOCTePEeKEHHs! eIeKTPHIHUX
curHaiiB. TexHika Oe3neku npu poOOTi 3 eIeKTPOBUMIPIOBAIEHUMHU MTPUIIaIaMH.

HII-4 "KoHcTpyloBaHHSI €J1eKTPOHHMX NPUCTPOIB HA IHTerpajibHUX ejleMeHTax

Temu HaByalbHOI NpakTUKU: Po3paxyHOK 1 KOHCTpPYIOBaHHSI reHepaTopa MPSMOKYTHHX

IMITyJIbCIB Ha IHTErpajJbHUX Mikpocxemax. Po3gaua HaOOpiB pajlloeIeMEHTIB Ta OIIHKa iX
TeXHIYHOTro craHy. CKiaJlaHHs MOHTaXHOI CXE€MH aBTOreHeparopa. MOHTaX aBTOreHepaTopa.
BumnpoGoByBaHHS Ta Halaro/)KyBaHHs aBTOTE€HEpaTopa. YCYHEHHS TEXHIYHHUX ITOMMJIIOK.
BusHaueHHs1 OCHOBHUX XapaKTEpUCTUK aBTOr€HepaTopa Ta TeXHIYHOro crany. [IporpamyBaHHs 1
KOHCTPYIOBAHHS MPUCTPOIO JTUCTAHIIITHOIO KEpYBaHHS Ha MIKPOKOHTPOJUIEP] 3 BUKOPUCTAHHAM
texHosorii bluetooth. Po3znaua HaOopiB panioeneMeHTIB Ta OLIHKA X TEXHIYHOTO CTaHy.
CkiaganHsi MOHTaXHOI cxemMu. MoHTax. Hanucanus nporpamu Ha tenedoH. BunpoboByBaHHS

Ta HAJaro/KyBaHHs;. Y CYHEHHs TEXHIYHUX ITOMHJIOK.



HII-5 "YuTanusa Ta aHATI3 eJIEKTPUYHHUX cXeM"'

TemMu HaBYanbHOI mNpakTUKH: YWTaHHS ENEKTPUYHMX CXEM Ta aHajli3 poOoTH

CJIEKTPUYHUX KT 1 cucteM aBroMaru3amii. O3HaHOMJICHHA 3 BHJIAMH CJIEKTPHUYHHX CXEM Ta
YMOBHUMM I'paiYHUMHU MMO3HAYEHHAMU. BU3HAUEHHS €l1eMEeHTIB €JIeKTPUYHOI CXEMHU Ta IXHbOTO
npU3HaYeHHs. YUTaHHS NPUHIMIIOBUX CXEM EJIEKTPUYHMX KIJ HOCTIHHOIO Ta 3MIHHOTO CTPyMY.
Amnani3z cxeMm 3’€HaHHS PE3UCTOPiB, KOHJEHCATOPIB Ta HAMIBIPOBIIHUKOBUX EJIEMEHTIB.
UuTtaHHS CXeM MiJKIIOYEHHsS pelie, KOHTAKTOPIB Ta MPHUCTPOIB 3aXMCTy. AHAI3 CXeM IYyCKY,
3yINUHKHM Ta PEeBEepCY €JEeKTPOJBUIYHA. UMTaHHS CXeM HIAKIIOYEHHs JaTYMKIB 1 BUKOHABUMX
MEXaHI3MiB. AHaii3 eJIeKTPUYHUX CXEM KepyBaHHA Ta CUTHam3amii. YuraHHs cxem
CJIEKTPUYHUX 3’€THAHb 1 MIJKIIOYEeHb O0ONajHaHHSA. BW3HAYEHHS MOCIIZOBHOCTI poOOTH
NPUCTPOIB 3a ENEKTPHUYHOI0 cXeMor. llomryk MOMIIMBHX HECTIPABHOCTEH 3a CXEMOIO Ta
pe3yiabTataMu BuMiproBaHb.CKIIaJlaHHS IPOCTOT €IEKTPUUHOI CXEeMH KepyBaHHS 13 3a3HAYCHHIM
€JIEMEHTIB 1 3’ €1HaHb.

HII-6 "' IlporpamyBanust PLC "'

Temu napuanpHoOi mpakTuku: Po3poOka Ta mepeBipka mporpaM KepyBaHHS Ha 0asi
nporpamoBaHux Jjoriunux koHtponepiB (PLC). Osnaiiomnenns 3 Oynosoro PLC Ta
cepeloBUIllEM NporpaMmyBaHHs. HamamrTyBaHHS NpoekTy Ta KOHQIryparii BXOIIB 1 BUXOJIB
KOHTpoJsiepa. Po3poOka mpocTUX MporpaM MOBOK peleiHO-KOHTakTHOI Joriku  (LD).
BukopucranHs JOT1YHUX oTepaliil y mporpaMax KepyBaHHs. [IporpaMyBaHHS TyCKy Ta 3yIHHKH
€JIEKTPOBUIYHA 3 OJIOKYBaHHSAM MOBTOPHOTO 3amycKy. BukopucranHs TaiiMepiB /Ui peanizanii
3aTPUMOK YBIMKHEHHS Ta BUMKHEHHS. BUKOpUCTaHHS NYMIBHUKIB IS MIAPaxyHKy BUpoOiB a0o
nonid. OOpoOKka CUTHAIB JUCKPETHUX JATYMKIB 1 KEpPyBaHHS BUKOHABUMMHU MEXaHI3MaMHU.
OO6pobka Ta MacmTaOyBaHHS AaHAJOTOBUX CHUTHAIIB JaT4yMkiB. Po3poOka mporpamu
MOCJIIOBHOTO KEpPYBAaHHSA TEXHOJIOTIYHMM MpouiecoM. CTBOpPEHHs MpOCTOro iHTepdeicy
oneparopa (HMI) s xepyBaHHs Ta BijoOpaxkeHHsl cTaHy cucTeMH. [lepeBipka, Halaro kKeHHs
Ta JoKyMeHTyBaHHs nporpamu PLC y cumynstopi a0o Ha HaBYaJIbHOMY CTEHII.

HII-7 "ba3u nanux"'

TemMu HaBYanbHOI HpakTUKH: BuBueHHs cepemoBuin po3poOku 6a3 manux (MySQL,

PostgreSQL, SQLite, MS Access). IlpoexTyBaHHS CTpPYKTypH Oa3u IaHHX JJIsi OOJIKY

BUpOOHMYMX TpolueciB. Po3poOka 0a3u maHUX AJIi MOHITOPUHTY TEXHOJIOTTYHOTO OOJaJHaHHS.

Po6ora 3 SQL-3anutamu (BuOipka, OHOBJIEHHS, BUIAJIEHHS, COPTYBaHHS). ABTOMaTH3allis

3BITHOCTI 3a JJONOMOT 010 3anuTiB Ta popM. Interpauis B/] 3 cucremamu SCADA a6o JIMIL
HII-8 "MoHTak Ta 00c1yroByBaHHSl KOMII'IOTEPHUX Mepexk"

Temu HaBYaNbHOI PakTUKU: Beryn. OCHOBU KOMIT IOTEpHUX Mepek. OTIIsIT MEPEXKEBOTO

o0JlaTHAaHHA: MapIIPyTU3aTOPH, KOMYTaTOpH, MepekeBi kaptu. Kabeni Ta KOHEKTOpH: THIIH,
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CTaHJApTH, KOJHOPOBI cxemu. [IpakTuka 3 0OTHCKaHHS MaT4-KOPAiB 3a craHmaptamu T568A/B.
MoHTaX JIOKQJIbHOI Mepexi: NpoKIagaHHa KabemiB, 3'eaHaHHs By3idiB. HamamryBaHHA
MEpeXeBUX NPUCTPOiB (kKoMmyTaropis/poyrepiB). HamamryBanus mepexi na IIK: IP-ampeca,
DNS, mutro3. TectyBaHHS Ta qiarHOCTHKA Mepeski (ping, tracert, ipconfig).

III1-1 IMepeauniaoMHa MPpaKTHKA
Temu mepenauIuIOMHOI TpakTWkU: Berymae 3aHATTS. O3HAMOMIICHHS 31 CTPYKTYPOIO

nianpueMcTBa. BHUBUEHHS mpaBWiI TeXHIKM Oe3leku Ta OXOpoHH mpami. O3HalOMJICHHS 3
ABTOMATU30BAaHUMH TEXHOJIOTIYHUMH IMpollecaMu Ta POOOTU30BAaHUMHU CHUCTEeMaMH. AHaii3
TEXHIYHOT JOKYMEHTallli Ta IporpaMHOro 3a0e3MedYeHHs] aBTOMAaTU30BaHUX CHUCTeM. BuBYeHHS
NPUHIUITB TOOYJIOBA CHUCTEM aBTOMAaTHYHOTO KepyBaHHS. JlOCHiIKEHHS alropuTMiB poOOTH
CEHCOpIB, KOHTPOJIEPIB, BUKOHABYMX MPUCTPOIB. MOJIEIIOBAHHS TEXHOJOTIYHOTO TPOIECY i3
3acrocyBanHaM [1JIK a6o SCADA-cuctem. Po3poOka abo yJjocKOHaJIeHHS MPOTrpamMu KepyBaHHs
poOOTOTEXHIYUHUM KOMIUIEKcoM. CucTemaTu3arlisi marepiaiiB, oQOpMJEHHS 3BITIB 1 3alliK 3

MEePEIIUIIIIOMHOI TPAKTUKH.



