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BCTYI1
AHoOTaIisA

BuBueHHs (yHIaMEHTaNbHUX NPUHLHUIIB MOOYAOBH KOMII IOTEPU30BAHUX
CHUCTEM YIpaBIIHHA, 3a0€3MEeUeHHS iX HaIIHHOCTI, €(QEeKTUBHOCTI, SIKICHOTO
CYIIPOBO/)KEHHS a TaK0>XK BU3HAYEHHS ONTUMAJILHOI apXITEKTYpH arapaTHHUX 3aco01B
aBTOMATH3Allli € BaXJIMBOIO MEPEAYMOBOIO (DOPMYBaHHS y CTYJICHTIB 3HaHb Ta BMIHb
0 OCHOBAaM  aBTOMAaTu3allli, KEPyBaHHIO  TEXHOJIOTIYHUMHU  IPOLECAMH,
iHbOpMaIlIHHUM TEXHOJIOTIIM TpH pIlIeHHI 3aBAaHb aBToMmaTu3aiii. [Iporpama
JUCIMIUTIHU Ma€ Ha MET1 BUBYEHHS CTYyJIEHTAMH TEOpii Ta OBOJIOAIHHS MPAKTUYHUMHU
HABUYKAaMU TPU pO3pOOIIl CXeM Ta MPOTrPamMHOrO 3a0e3MEUYeHHs] Ui CHCTEM
YOPaBIiHHSA PI3HUM TEXHOJOTIYHUM OOJIaJHAHHSIM, CTBOPEHHI CHUCTEM 300py Ta
00pOOKM JTaHUX MPO CTAaH TEXHOJIOTIYHUX MPOLECIB, BAKOPUCTAHHI CIIEL1AI30BaHUX
MIPOTPAMHUX CEPEIOBHUIIL PY BUPIIICHH] 3aBJaHb aBTOMAaTH3AII1.

Kypc BUBUEHHS OCHOB KOMIT IOTEpPU30BAHUX CHUCTEM YIIPaBIIHHS HOCHUTh
MDKIUCHUTUTIHAPHUM XapakTep 3 BUKOPHUCTAHHSIM TEXHIYHMX 3aco0lB HaBYaHHS,
Cy4yaCHHUX TEXHOJIOTI OBOJIOJIIHHS TMPAKTUYHHMHU HAaBUYKAMHU TMPOEKTYBaHHSI,
HaJIaro/PKEHHS 1 eKCIUTyaTallli CydacHUX KOMIT I0TEPU30BAHUX CUCTEM YIIPABIIIHHA 3
BEJIMKUMU o0csiraMu oOpoOroBaHoi iHpopMarii.

KurouoBi cioBa: aBroMartuzallisi, cucTeMa YIPaBIiHHS; JIIOJAMHO-MalTMHHUN
inTepdeiic; SCADA; nporpamoBaHuil JIOTTYHUN KOHTpOJIEp; IHTEpdETiC.

Abstract

Studying the fundamental principles of building computerized control systems,
ensuring their reliability, efficiency, quality support, as well as determining the
optimal architecture of automation hardware is an important prerequisite for the
formation of students' knowledge and skills in the basics of automation, process
control and information technology in solving problems. The program of the course
aims at studying by the students the theory and mastering practical skills in the
development of circuits and software for control systems of various technological
equipment, the creation of systems for acquisition and processing data on the state of
technological processes, the use of specialized software environments for solving
automation problems.

The course of study of computerized control systems is multidisciplinary in
nature, using the technical means of education, modern technologies of mastering the
practical skills of designing, adjusting and operating modern computerized control
systems with a large amount of processed information.

Keywords: automation; control system; human-machine interface; SCADA,
programmable logic controller; interface.
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1. Onuc HaBYAJILHOI AUCIHUILTIHA

["ary3pb 3HaHB, CHCIIATBHICTH

XapaKkTepUCTUKA HABYAJIbHOT

HaiimenyBaHHs ! . JUCIHUTLTIHA
. (OCBITHS Mporpama), OCBITHIN
MOKa3HUKIB piBCHb neHHa gopma |3aouHa popma
HaBYAHHS HABYAHHS
o _ ['any3b 3HaHB
KinpkicTb kpeauTiB — 8 O0oB's13K0Ba

G «lmxenepisi, BApOOHUIITBO

Monymis — 2 Ta OYIIBHUIITBOY Pik miaroroBku:
3MICTOBUX MOJYJIB — 4 4-11
EnexTpoHHuMi agpec CremiaabHICTh — Cemectp
PITH/I Ha caiiTi G5 «EnekrpoHika, 71 8-t
VYHiBepcurery €JIEKTPOHHI KOMYHIKAIIii, .
npuiIago0yyBaHHS Ta Jlekuiii
pazioTeXHIKa»
[nauBinyanpHe 45 ron,. 20 rog.
HAyKOBO-AOCIIIHE . IpaxTiyHi
3aBJIAHHA. — OcBiTHS nIporpama — 20 20
EJIeKTpOHH cUCTeMH TOx. TOA.
3arajibHa KIJIBKICTh JlaGopartopHi

roqud: 240

TwXKHEBUX TOAWH IS
neHHOo1 hopMH
HABYAHHS:
ayJIMTOPHUX — 2;

CaMOCTINHOT poboTH
cryneHTa — 4;

OCBITHI1 piIBEHb:
nepumui (dakajaaBpcbKuUii)

CamocrTiiiHa poboTa

150 rop. 200 rog.

[HauBiNyanbH1 3aBJAHHS:
HE nepeadayeHo

Bun koHTposto: 7-ii cem. —
3aJIK; 8-1f ceM. — eK3aMeH

dopMa KOHTPOJIIO:
KOMOiHOBaHa
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2. MeTa BUBYE€HHS HABYAJIHLHOI AUCIHHUILIiHA

Metoro BuBYeHHS HaBuyanbHO! aucuuiuiiau «OCHOBH KOMIT'FOTEPU30OBAHHUX

CUCTEM

VIIPABJIIHHA» 3acBo€HHs cCTyldeHTamMH (yHIAaMEHTAJbHUX IPUHIIMIIIB

noOy/ZI0BH KOMIT FOTEPU30BAHUX CHUCTEM YINpPABIIHHSA, 3HaHb Ta BMIHb II0 OCHOBaM
aBTOMAaTH3alli, KEPyBaHHIO TEXHOJOTIYHMUMH IpoliecaMH, 1HGOPMALIMHUM TEXHOJIOTISAM
TIpH PIIlICHH] 3aBJIaHh aBTOMaTH3aIlli Ta GOPMyBaHHS y CTYJCHTIB BIAMOBIAHO 10 OCBITHBO-
npogeciiftHOoi MpOrpaMu TaKMX KOMIIETEHTHOCTEM:

3K2 — 3HaHHA Ta po3yMiHHS NPEAMETHOI 00JIACTI Ta PO3yMIHHS MpOoQeciitHOl
ISJIBHOCTI,

3K5 — HaBuuku BUKOpUCTaHHS 1HGOPMAITIHHAX 1 KOMYHIKAI[IHHUX TEXHOJIOT1H;

CKS — 3nmatHicTh 3aCTOCOBYBATH BIJAMOBIHI MaTEMAaTHYH1, HAYKOB1 W TEXHIYHI
METOJIM, Cy4YacHl I1HQOpMAaIiiHI TEXHOJOrli 1 KOMM'IOTEPHE MpOTrpaMHe
3a0e3MeueHHs, HaBUUYKH pOOOTH 3 KOMII'IOTEPHUMH Mepexamu, 0a3aMu JaHUX
ta IHTEepHeT-pecypcamMu [Uisi BUpPILIEHHS 1HXKEHEPHMX 3a7ad B ramysi
CJIEKTPOHIKH;

CK8 — 3paTHicTh BUpilIyBaTH I1HXXKEHEpHI 3a/adl B Taly3l EJIEKTPOHIKU 3
ypaxyBaHHSIM BCIX acCHeKTiB pO3pOOKH, TMPOCKTYBaHHS, BHUPOOHHIITBA,
eKCIUTyaTalii Ta MoJIepHi3allii eeKTPOHHUX PUIIAIB, IPUCTPOIB Ta CUCTEM.

3. IlepenymMoBH 1Jisi BUBYEHHSA IUCIHUILTIHA

[lepenymoBamMu JUIsi BHBUYEHHS JIUCLUIUIIHM € JTUCHMIUIIHU: «MIiKporpoluecopuy,
«ArmnapaTHo-TIporpamHi 3aco0u Bi100paxeHHs 1H(OpMaLIii».

4. OuikyBaHi pe3yJIbTATH HABYAHHA

BuBueHHss HaBuajdbHOI JUCHUIUTIHM Tiependadae (OpPMYBaHHS Ta PO3BHTOK Y
CTYJEHTIB TaKUX pe3yJbTaTiB HAaBYAHHS:

[TPH5 — BuxopucroByBaTu iH(MOpMaIliiiHi Ta KOMYHIKAIiifHI TEXHOJIOTI],
MPUKJIAaJHI Ta CHEIiali30BaHl MpPOTpaMHI MPOIYKTH [JIs BUPIIICHHS 3a/1a4
MPOEKTYBaHHA Ta HAJAroJUKCHHS EJEKTPOHHHUX CHCTEM, JEMOHCTPYBAaTH
HAaBUYKHU [IPOTPaMyBaHHs, aHaJ3y Ta BIJOOPaKEHHSI pe3yNbTaTiB BUMIPIOBAHHS
Ta KOHTPOJIIO;

[TPH7 - AmnamizyBatu ckiagHi mudpoBi Ta aHAIOTOBI iH(GOpMAIIiHO-
BUMIPIOBAJIBHI CHCTEMHU 3 PO3IIMPEHOI0 apXITEKTypOl KOMII IOTEpHUX Ta
TEJICKOMYHIKAIIMHUX MEpeX 3 YypaxXyBaHHSIM crenudikamii BUOpaHUX
TEXHIYHHUX 3aC00IB €NIEKTPOHIKHU Ta BiJMOBIAHOI TEXHIYHOT JOKYMEHTAIIIT;

[IPH8 — Busnauatu Ta ineHTHU(IKYBaTH MaTEMaTH4HI MOJENI TEXHOJOTTYHHUX
00’€KTIB Tpu po3po0Ill y KOMIT'IOTEPHOMY CEPEJOBHINI HOBHX CKIJIAJHUX
€JIEKTPOHHUX CUCTEM Ta BUOOPI ONTHUMAJIBHOTO PillICHHS,

[TPHY — IlpoexTyBaTu CKJaaHI CHCTEMH PEaJbHOIO Yacy Ta 3acobu 300py i
o0poOku  iHpopMallii, y3roJkeHi 3 3aJaHUMH 1HQOPMALIMHUMH  Ta
MPOrpaMHUMH 3ac00aMH IIISXOM 3aCTOCYBAaHHS MPOTPAaMHOTO 3a0e3neueHHs
11 BOYJJOBAaHUX CHCTEM Ha OCHOBI MiKPOKOHTPOJIEPIB;

[TPH18 — 3actocoByBaTH METOAM MaTeMaTUYHOTO MOJICITFOBAHHS 1 ONTUMI3AIlli
CJIEKTPOHHUX CHUCTEM JJisi PO3pOOKHM aBTOMATHU30BAaHMX Ta POOOTH30BaHUX
BUPOOHUYMX KOMILJIEKCIB.
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5. IIporpama HaBYAJIBLHOI IUCHUILIIHA

3microBuii moayab 1. Opranizamis 300py Ta BiJOOpa)XXeHHS JaHUX B
KOMIT' FOTEpHU30BaHUX CUCTEMaX YIpPaBIIiHHS.

Tema 1. Opranizaiiss 0OMiHY JaHUMHU 3 pOOOYUM MICIIEM KOPUCTYyBaya.

Jleknisi 1. Bctynna. Ponb 1 mictie nuctumutiag “OCHOBU KOMIT FOTEPU30BaHUX
CUCTEM VyHOpaBIiHHSA y TMIATOTOBLI CydacHUX (axiBIIB 3  E€JICKTPOHIKH.
[enTpanizoBani Ta posmnoxuieHi cucremu. Ckiaj Ta JiHII 3B’A3KY Yy PO3MOJIIICHUX
cuctemax ympasiiaas. Konunenmii Industry 4.0, Internet of Things (IoT) ta Smart
Manufacturing. [1] po3a. 1.

Jlekuiss 2. Iarepdeiic RS-232. Anapatna peanizaiis HOCTIZIOBHOTO MOPTY
KOMII FOTEpa, CJ'IeKTpI/ILIHI/II/I 1HTepq)eHc cranaapty RS-232. Opranizanis oOMiHy
JaHUMH MDK KOMI }OTepaMI/I Ta KOMIT'IOTEPOM 1 MIKPOKOHTPOJIEPOM: Y3TOKEHHS
PIBHIB CHUTHAJIIB, TUIK PO3’€MIB Ta KabemiB. [2] ¢. 326-340; [3] c. 26-34; [4] c. 122-
137.

Tema 2. CrangapTai iHTepdeiicu miat 300py JaHUX.

Jleknia 3. Iurtepdeiic 1-Wire. AnapaTHa peanizaifisi Ta 4YacoBi Jaiarpamu
pobotu iHTepdeiicy. I[Iporokonu oOMiHy naHMMHU. BHKOpHCTaHHS OZHOIPOBITHOTO
1HTEep(eicy B MPOMUCIOBOCTI. MeTOauKa CTBOPEHHS MPOTPAMHOI0 3a0e3MeUeHHs
IUIsl OOMIHY JaHMMH 3 IPUCTPOSIMU 3a Jonomororo iHTepdeiicy 1-Wire. [3] c. 233-
238; [4] c. 256-271.

Jlekuia 4. Inrepdeiic [12C. XapakTepucTuku Ta 4YacoBi Jiarpamu poOOTH
iHTepdeiicy. Bukopucranns inrepdericy 12C nna opranizaiiii 300py Ta 30epiranss
naHux. Metonuka poOOTH 3 THepuPepitHUMU NPUCTPOSIMH ISl BUMIPIOBAHHS
temnepatypu. [3] c. 143-147; [4] c. 272-290.

3micToBumii Moayab 2. [Ipuniunu nodyaosu npomucioBux SCADA-cucrem.

Tema 3. Crannapthi iHTepdeiicu Ta TPOTOKOIN OOMIHY JaHUMHU MTPOMHUCIIOBUX
1H(DOpMAIITHO-KEPYIOUHUX TTPUCTPOIB.

Jlekmis 5. Iutepdeiic RS-485 ta mporokon Modbus. Enexkrpuuni
XapaKTEPUCTUKU Ta BUKOPUCTAHHS B MpoMuUcIoBoOCTi iHTepdeiicy RS-485. Moaens
naHux Ta craHgapTHi (yHkuii npotokony Modbus. Ilporoxkon Modbus TCP/IP.
KoHnTposib moMusiok Ha gizuyHoMy Ta mporpamHomy piBHsX. [4] c. 102-104.

Jlekuisi 6. Opranizaiiisi oOMiHy 1H(OpPMAIIIEI0 MK ONEPaTOPOM Ta CUCTEMOIO
300py nmaHux. [ToHATTS JtoguHO-MamuHHOTO iHTepdeiicy (HMI). Ocaou SCADA-

cucteM HoBoro nokomiHHs. [Ipunuunu nporpamysanus HMI manemi OBEH CI1270.
[4] c. 137-181.

Tema 4. IIporpamoBa#i JIOT149HI KOHTPOJICPH.

Jleknisn 7. BusnadyeHHs mnporpamoBaHux JoHIYHUX KoHTposepiB (I1JIK).
Buxopucrannss ITIJIK mpu CTBOpeHHI aBTOMATH30BAaHWUX CHCTEM YIIPABIIIHHS.
Xapakrepuctuku [1JIK OBEH mnsa cuctem aBromatu3zaiiii. OCHOBM TIporpaMmyBaHHS
[TJIK y cepenmoButi po3pooku CodeSys. [9] c. 30-90, c. 190-232; [10] ¢. 53-59.
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Jleknis 8. 3aranpHi TPUHITUIIN TIPOTPAMYBAaHHS Ta €JIEMEHTH IIPOTPAMyBaHHS
IJIK OBEH wmoBamu crangapty MEK 61131. Koudirypamis po6otu I1JIK.
[TpyHIMIN MiIKIIOYEHHS aHAJIOTOBUX Ta IUGPOBUX MomayiiB posmupenHs OBEH
MBA ta MJIBB, HMI naneni CI1270 no ITJIK OBEH. [9] c. 92-190; [6] c. 60-82.

3micToBuii Moayab 3. [lpuHuunu noOyn0BHM KOMII IOTEPU30BAHUX CHUCTEM
yIpaBJIiHHS HAa OCHOBI JIOKAJIbHOT MEPEXKI.

Tema 5. [IpoTokonu po6OTH B IOKaIbHIN MEpExi.

Jlekuist 9. Inurepdeiic SPI. liarpamu poGotu Ta koH(}irypyBaHHs iHTEpdEHCy
SPI. O6’eqHaHHS MiKpOKOHTpOJIepiB 3a qormomororo SPI. [4] ¢. 291-317.

Jlexuisi 10. Jlokanpaa mepexa Ethernet. Mogens OSI. Orasin MikpocxeM AJis
CHIOJTydeHHsT MIKpOKOHTpoJiepa 3 Mepeketo Ethernet. [3] ¢. 239-274, 113-124.

Jlekuis 11. OcHoBu npotokosry UDP. Ctek npoTokoiiB. MeToauka cTBOPEHHS
nporpaMHoro 3adesnedeHHs s peanizainii UDP-cepBepa Ha MikpokoHTposepi. [3] C.
282-312; [7] c. 243-261.

Jlekuis 12. IIporoxon UDP. Mapmpytu3zaiis B Internet. 3axuct mepexxeBux
3’e¢qHanb: TLS, VPN, ocHoBu KkibepOe3neku y KOMIT IOTEPU30BAHUX CHUCTEMAaX
ynpasiminns. [3] ¢. 313-336.

Tema 6. IIporpamui 3acobu 115t podotu B Internet.

Jleknisi 13. IIporoxkon HTTP. Peanizamis cepsepa Ha 6a31 TCP/IP creka.
Meronuka cTBOpeHHs web-iHTepdeicy sl 0OMIHY JaHHUMH 3 MIKPOIPOLECOPHOIO
CHUCTEMOTO TI0 JIOKaIbHINH Mepexi. [5] c. 801-848.

Jleknia 14. Windows Sockets, MAPI Ta Internet. Bukopucranus Windows
Sockets. Intepdeiic Messaging API. Knacu nna pobotu 3 Internet. Knacu Internet
Server API. [6] c. 446-461.

Jleknia 15. Knacu Winlnet. Metonuka po3poOKH mporpamMyd OMHUTYBAHHS

Internet. Bukopucranns cyuyacuux HTTP-kmientiB Ta JSON/XML dhopmartiB oOminHy.
[5] c. 849-868; [6] c. 461-480.

3micToBuii moayar 4. CrhemianmizoBaHe TmporpamMHe 3a0e3nedyeHHs B
KOMIT FOT€PU30BaHUX CUCTEMAaX yIPaBIIIHHS.

Tema 7. [lpunnunu poOoTH 13 Crieiai30BaHUM MPOTPAMHUM 3a0€3MEeUCHHIM
LabView.

Jleknis 16. SCADA-cucrema National Instruments LabView. 3aranbha
xapaktepuctuka. Oco0auBocTi MoOy0BHU Mporpam y cepefoBuili LabView. Bumoru
1o rpadiuHoro iHTepdeicy kopuctyBaya. [/] c. 31-65, 493-495.

Jlekuisa 17. Bipryanbui npunaau B LabView. Jlunesi nanem Ta OJOK-
niarpamMu. OCHOBHI €J1€MEHTH YIpaBIiHHA Ta 1HAUKATOpU. Tunu nanux. BukoHaHHs
apumernunux giii B LabView. Meroau BigmaromkeHss mporpam. [7] ¢. 97-128.

Jlekuis 18. Ctpykrypu Ta MmacuBu B LabView. CTBOpeHHS Ta OCHOBHI (DyHKIIIT
pob6otu 3 macuBamu. [lomimopdizm. [ukn For 3 ¢dikcoBaHOO KITBKICTIO iTEparliil.
[ukn 3a ymoBoto While. Opranizariiss 10CTymy 10 3HAa4€Hb IMOMEPEIHIX I1Teparlii
nukity. Perictp 3cyBy. [7] €. 172-206.
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Jlekuiss 19. YnpapninHsS BUKOHAaHHSM Nporpamu Ta kiactepu B LabView.
Crpyktypu Bapianta Case Ta o00poOku panux mnomii Event. Crpykrypu
nociioBHocTe Sequence Ta Flat Sequence. Byzon ®opmyina. Po6ota 3 kinactepamu.
Knactep nomuiok. [7] ¢. 207-218.

Jlekuisa 20. I'padiune BimoOpaxenHs nanux. CrtBopenHs rpadikis. ['padik
ocIiorpaM Ta JBOXKOOpAWHATHHM rpadik ocumwiorpam. ['padik 1HTEHCHBHOCTI.
HanamryBanns rpadikiB Ta TaOaUIb iIHTEHCUBHOCTI. [7] €. 221-265.

Jlekuis 21. Po6orta 3 manumu y LabView. Ctpoku. @yHKIlii 00pOoOKH CTPOK.
®yuk1ii podotu 3 daimamu. Bipryansni mix npunamu (BIT). [7] c. 265-285.

Tema 8. JlonaTkoBi MoxmBOCTI cepenopuia LabView.

Jlexuiss 22. Excrnpec-BIl. Bukopucranus excnpec-BIl. Junamiuawii THn
nanux. [leperBopenns ekcnpec-BIl B mianporpamy BII. CTBOpeHHS BIaCHOTO MEHIO.
[7] c. 286-335.

Jleknia 23. Cucrema 300py nanux USB-6008. 3arampHi BiJJOMOCTI TpO
Oprasizaifito 300py aHaJOroBUX Ta JAUCKPETHUX JAaHuxX. llpu3HaueHHs Ta

ocobimBocTi GyHKIIOHYBaHHSA JpaiiBepiB. [Ipunuunu pobotu 3 namitporo DAQmx —
Data Acquisition. [7] c. 343-367.
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TemMaTHYHNHN IJIAH HABYAJIBLHOI JMCIMILIIHHA

KinpkicTs rogun

Ha3Bu 3MiCTOBHX MOJYJIB 1 TEM Jenna gopma - 3aouna opva -
y TOMY YHUCITi y TOMY YHUCIT
YEPOTO I ek np. | c.p. YEPOTO ™ ek, p. c.p.
1 2 3 4 5 6 7 8 9
Moayas 1
3micTroBuii MmoayJb 1. Opranizariist 300py Ta BiqoOpaXeHHs JaHUX B KOMIT IOTEPU30BAHMX CUCTEMax YIPaBIIIHHS.
Tema 1. Opranizariisi oOOMiHy JaHUMH 3 pOOOYHM MiCLIEM KOpPHUCTyBaya. 30 4 4 22 30 2 2 24
Tema 2. CrangaptHi inTepdeiicu miat 300py JaHuX. 30 4 4 22 30 4 4 26
Pa3zom 3a smicmosum mooynem 1 60 8 8 44 60 6 6 50
3micToBuiA MOayIb 2. MeTou KOyBaHHS JUIs IIepeiadi JaHUuX B €JIEKTPOHHUX CHCTEMaX.

Tema 3. CrannaptHi iHTepdeiicu Ta IPOTOKOIU OOMIHY JAaHUMH MPOMHCIOBHX
iH(1)opMauiﬁH())I-Kr;ponqupg)pHCTpoiB. P Y P 30 4 4 22 30 2 2 24
Tema 4. [IporpamoBaHi JOT14HI KOHTPOJIEPH 30 3 3 24 30 2 2 26
Pa3zom 3a smicmosum mooynem 2 60 7 7 46 60 4 4 50
Yevozo zo0un 120 15 15 90 120 10 10 100

Moayas 2
3microBuii Moayab 3. [IpuHIuny moOyI0BH KOMIT IOTEPH30BAHUX CHCTEM YIPABIiHHS HA OCHOBI JIOKaJIbHOI MEPEKi.
Tema 5. [IpoTtokonu poOOTH B JIOKAJbHIM MEPEXKI. 34 8 8 18 30 2 2 24
Tema 6. [Iporpamui 3acobu 11 poboTu B Internet. 26 6 6 14 30 2 2 26
Paszom 3a smicmosum mooynem 3 60 14 14 32 60 4 4 50
3microBuii Moayab 4. CrierianizoBane MporpaMHe 3a0e3MeYeHHs B KOMIT FOTEPU30BaHUX CUCTEMAaX YIpPaBIiHHS.

E;ga\a/tiz\./vlj[anann po0oTH 13 crieniaai3oBaHUM MPOTrPaMHUM 3a0e3MeYeHHIM 44 12 12 20 30 2 2 24
Tema 8. JlomaTkoBi MOXIHBOCTI cepenopuina LabView. 16 4 4 8 30 4 4 26
Pa3zom 3a smicmosum mooynem 4 60 16 16 28 60 6 6 50
Yevoco zo0un 120 30 30 60 120 10 10 100
Pazom 3a Kypcom 240 45 45 | 150 240 20 20 200
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Temu INPaKTHYHUX 3aHATDb

Ha3sBa remu

KinekicTh
TOJIUH

Jlenna | 3aouna
dbopma | popma

3micToBuii MOaYJIb 1

Opranizamiss  3B'A3Ky 13 30BHIIIHIMH TPUCTPOSIMU  Ta
yOpaBIiHHA 3 BUKOPHUCTAHHSM  IIOCHIJOBHOTO  TOPTY.
BuBueHHs TmpUHLOMMIB oOpraHizaiii IPOTOKOJIB OOMIHY
naHuMH, hopmyBaHHS iHPOPMAIIHHUX TTAKETIB, BIICTEKEHHS
CTaHy nociigoBHOro nopty. [8] c. 4-15.

Opranizaniss OOMIHYy JaHUMH MIDK MIKPOKOHTPOJEpaMH B
KOMIT FOTEpU30BaHUX CHCTEMax YIPaBJIiHHA MO 1HTepdeicy
1-Wire. Peaizariiss 6a30Boro npukianay rnepenadi ganux. [3]
c. 233-238; [4] c. 256-271,

Opranizamis oOMiIHYy JaHMMHU B cHCTeMax 300py Ta
kepyBanHus 1o muHi 12C. [3] ¢. 143-147; [4] c. 272-290.

BuwmiproBanHs mapaMeTpiB HapyTH Ta nepeava pe3ysibTaTiB

y  KOMIT'IOTCPM30BaHMX  CHCTEMax  yIOpaBIiHHSA  3a
nportokosiom Modbus. [11]; [17] c. 84-90, 260-276.

3MicToBHIT MOAYJIb 2

Opranizanis oOMiHy JaHuUMH MK Komi torepoM Ta IIJIK
OBEH y koMm’roTepu30BaHUX CHUCTEMax YIpPaBIIHHA 3a
npotokosiom Modbus RTU. [9] c. 41-91; [10] ¢. 53-509.

[ToOGymoBa CTPYKTYypH KOMIT IOTEPH30BAHOI CUCTEMHU 300py Ta
00po6ku nanux Ha [1IJIK OBEH. Oprasnizamis B3aemMomii Mix
BUMIPIOBATILHUMU MOJYJIAMHA MBA, M/IBB 3
BUKOPUCTAHHAM cepenoBuia po3pooku CodeSys. [9] c. 190-
232; [10] c. 60-81.

[TpoekTyBaHHS CHCTEMH aBTOMATH30BAHOTO KEPYBaHHS
TexHojoriyHuM nponecoM Ha 6a3i [IJIK OBEH Ta po3poOka
nporpamu Ha onHiit 3 MoB cranaapty MEK. [9] c. 125-232;
[10] c. 77-81.

Pospobka inTepdeiicy ans HMI maneni OBEH CII270 Tta
peamizamis cucTeMd Maioi aBTomaTtusarmii Ha 0a3zi [IJIK
OBEH y cepenorumi CodeSys. [9] c. 70-189; [10] c. 60-81.

3micToBuii MOayab 3

Po3pobka GaraTonmpoiiecCopHOi KOMIT FOTEPU30BAHOI CUCTEMU

oOMiHYy &IaHuMH 3 BHKOpHCTaHHSAM iHTepdericy SPI. [4] c.
291-317. [8]; [10] c. 347-355.

10

JlocmiKeHHST MEPEKEeBOT B3a€EMOJIIT B KOMIT IOTEPU30BAHUX
cuctemax ympabiiHHS Ha ocHoBi Ethernet. CrtBopenHs
npoctoro UDP-kiienta Ta UDP-cepBepa. [3] c. 282-312; [7]
C. 243-261.
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11

Po3pobka mporpamMHoro 3a0e3rneyeHHs KOMIT F0TEPU30BaAHUX

CUCTEM YHpaBIiHHS 3 miaATpuMKor mporokory TCP. [3] c.
313-336.

12

Opranizamis nepenayl JaHUX Ta YOPABIIHHS JIOKAJIbHOIO

Mepexero 3 BHKOpucTaHHSM TexHosorii DataSocket. [8] c.
27-37.

3micToBuil MOaYJIb 4

13

Osnaitomiienns 13 cepenosuineMm LabView sik iHCTpyMeHTOM
po3pobku APM omepaTtopa ayis KOMIT I0TEPU30BAHUX CHCTEM
ynpaBiiHHsI. CTBOPEHHsI MPOCTUX MPOrpaM Ta BUKOHAHHS
apudmeTHIHUX orepariil. [7] c. 31-65, 493-495.

14

MiKponpoIeCOpHUH KOMIUIEKC MOHITOPUHTY MapaMeTpiB
IU3eIbHUX arperariB. Po3poOka mporpaMHoro 3abe3rneueHHs
U BimoOpaskeHHsI TIapaMeTpiB y 3pyIHOMY JUIsS OTiepaTopa
Bursii. [8] c. 16-26.

15

BumiproBanHs Ta Bi3yali3alis aHaJOTOBUX CHTHAJIB 3a
noromororo cucremu 30opy nanux USB-6008. [8] c. 55-64.

16

[IpyHuunyM  BUMIpIOBaHHS  JUCKPETHUX  CHUTHANIB 13
BUKOPUCTaHHAM cucteMu 300py manux USB-6008. [8] c. 65-
71,

Pazom

45

20

CamocriiiHa podora

— MIArOTOBKA J0 JEKIIHHNUX 3aHATE — 1 200. | 1 nekuiro;

— MArOTOBKA 0 MPAKTHYHUX 3aHATh — 1-2 200. | 1 3anamms;

Po3nozin rogua camocTiiHOT pOOOTH JIJIst CTYJIEHTIB JIEHHOT (hOpMH HaBYAHHS:

— CaMOCTIHE OIpaIfOBaHHS OKPEMHX TE€M HaBYAJIBHOI JUCHMIUNHU — 1-3

200. / 1 3auamms;
— TIJArOTOBKA JI0 TECTyBaHHS — 5-6 200. / 1 mecm,
— TIJATOTOBKA JI0 3aJIIKy — 5 200.;
— MIArOTOBKA JI0 €K3aMeHY — 7 200.

— MATOTOBKA JI0 JICKIIHHUX 3aHATE — I 200. / 1 nekuiro,

— TIJATOTOBKA JI0 MPAKTUYHUX 3aHATh — 3 200. / 1 3anammas,

Po3nozin roagud caMocTiiHOT pOOOTH ISl CTYJEHTIB 3a04HOT ()OPMU HaBUAHHS:

— CaMOCTIiHE OIpallfOBaHHS OKPEMHUX TEM HaBUaJIbHOI JUCHUIUIIHK — 2-4

200. / 1 3auamms;
— TIJATOTOBKA JI0 TecTyBaHHs — 10 200. / 1 mecm;
— miAroToBka jo 3amky — 10 200.

— TIATOTOBKA 10 ek3ameny — 10 2oo.
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3aBaaHHA ISl CAMOCTIiHOI po0oTH

KuipkicTh
No TOTUH
3/m Bux poborn Jlenna | 3aouHa
dbopma | hbopma
3micToBuii MoayJs 1
1 [TizroroBka 0 JEKIIHHUX 3aHATH 4 4
2 [TinroToBKa 10 MPAKTUYHUX 3aHSTH 8 16
3 CamocrTiliHe oOIpaloBaHHA OKPEeMHX TEM HaBYaJibHOI | 26 20
JTUCIUILTIHA
4 [linroToBKa 10 TECTYBaHHS 6 10
3MicToBHIT MOAYJIBb 2
5 [TinroroBKa A0 JEKIIMHUX 3aHATH 4 4
6 [linroToBKa /10 MPaAaKTUYHUX 3aHSIThH 8 16
7 CamocrTiliHe oOIpaloBaHHA OKpPEeMHX TeM HaBYalibHOI | 24 10
IUCLUAIUIIHA
8 [TinroToBKa /10 TECTyBaHHS 5 10
9 [TinroToBKa /10 3Ky 5 10
3microBui MOaYJIb 3
10 [TinroroBKa 0 JEKIIMHUX 3aHATH 7 7
11 [TinroToBKa 10 MPAKTUYHHUX 3aHSTH 8 16
12 | CamocTiiiHe oOmpaioBaHHs OKpeMHUX TeM HaByajibHOi | 11 17
IUCIHAIUIIHA
13 ITinroToBKa 10 TECTYBaHHS 6 10
3micToBuii Moay.Jab 4
14 [TizroroBka o JEKIHHUX 3aHATH 8 8
15 [linroToBKa /10 MPaKTUYHUX 3aHSIThH 8 22
16 [linroToBKa 10 TECTyBaHHS 5 10
17 ITinroToBKa /10 €K3aMEHY 7 10
Pazom | 150 200

InguBinyajibHe HAYKOBO OCJIIHE 3aBJAAHHS

He nepenbaueno.

6. 3aco0u KiarHOCTUKM pe3yJIbTATIB HABYAHHS TA METO/IB IX IEeMOHCTPYBAHHA

— 3aJlK, eK3aMeH;

— CTaHJIapTHU30BaHI TECTH;

— TIpe3eHTaIlli pe3yJbTaTiB BUKOHAHUX MPAKTUYHUX 3aBJ/IaHb;
— CTYAEHTCHKI Mpe3eHTAIlli Ta BUCTYIIH HA HAYKOBUX 3aX0/1aX.
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/. ®OpMH MOTOYHOTO TA MiICYMKOBOI0 KOHTPOJIIO

PiBeHb 3acBO€EHHS MaTepially AUCIUIUTIHU 311MCHIOETHCS MIJITXOM MTPOBEICHHS
MOTOYHOTO KOHTPOJIO Yy BUIJISIZII TECTOBUX 3aBllaHb PI3HOI CKJIAJHOCTI, MEPEBIPKU
pe3yabTaTiB pOOOTH Ha MPAKTHUYHHUX 3aHATTAX Ta IMJICYMKOBOI'O KOHTPOJO Yy dhopMi
samiky (7-i cemectp) Ta ek3ameHy (8-i cemectp). IluTomMa Bara 3aKiIIOYHOTO
€K3aMEHY B 3arajibHii cuctemi oriHok — 40 GaJiB.

[ToTouHUM KOHTPOJIb MPOBOJUTHCA HA KOKHOMY IMPAKTHYHOMY 3aHSATTI Ta 3a
pe3ynbTaTaMd BUKOHAHHS 3aBJaHb caMocTiiiHOi poOotu. Bin mnepenbavae
OLIIHIOBAaHHS TEOPETUYHOI MIATOTOBKH 3/100yBaviB BUIIOI OCBITH 13 3a3HAYEHOT TEMHU
IIUISIXOM TECTyBaHHSA (y TOMY YHCII, CaMOCTIHHO OMpaibOBaHOTO MaTepially) Ta
HAa0yTHX MPAKTUYHUX HABUYOK IIiJ] YaC BUKOHAHHS 3aBlIaHb MPAKTUYHHUX POOIT.
[TimcymMKkoBa OITliIHKA 3 TUCIUILIIIHU CKIIAJAETHCS 3 OIMHOK, OTPUMAHUX 3a MOTOYHUN
MOAYJIBHUN KOHTPOIb y (opMi TecTyBaHHS — 70 28 OamiB, pe3yibTaTiB poOOTH Ha
MPaKTUYHUX 3aHATTAX — 710 32 0aniB, Ta ek3amMeHy (3aiiky) — 1o 40 6aiis.

3a Bci koHTpoJibHI 3axoau (K3) mpoTsirom cemecTpy CTYJIEHT MOKE OTpUMATU
Bix 0 mo 100 GamiB. [IpaBo 31aBaTH 3aKIIOYHUA €K3aMEH JAEThCS CTYICHTY, SAKIH 3
ypaxyBaHHSIM MTPOMIKHHUX OIIIHOK HaOupae He MeHie 60 OaniB. [limcymkoBa oriHka
HABYAJILHOTO KYypCY € CYMOIO IMTPOMIKHHUX OIIHOK 1 OIIIHKU €K3aMEHY.

S0 cTyneHT He HaOpaB MiHIMaIbHY CyMy OaliiB, TO BIH HE JIOITYCKAETHCS JI0
K3 1 oMy pexomMeHIyeTbcs HaOpaTH If0 KUIBKICTh 32 PaxyHOK BHUKOHAHHS
J0JTATKOBOTO 3aBIAHHS ISl CAMOCTIMHOTO BUKOHAHHS, 30KpEMa y4acTIO Y HAyKOBIH
KoH(epeHIIii 3 000B’I3KOBOIO MyOITIKaIIIE0 TE3 I0MOB1IeH, a00 MyOIIiKalli€r0 CTaTTl y
(axoBOMYy BITYM3HSHOMY 4YHM 3aKOPAOHHOMY BHJAHHI, 110 BKIIOYEHO JO
MIDKHApOJIHUX HAYKOMETPUYHUX 0a3 TaHUX.

Crynent, sikuit HaOpaB 3a Bcl K3 menme 60 6aniB, ckianae MiJICyMKOBUN
cemecTpoBuil 3amik (abo ek3ameH sl 8-To cemMecTpy; MPOBOIUTHCS Y MUCHMOBIH
dbopMi B eK3aMEHAIlIHY CEeCii0), A0 SIKOTO BiH JIONMYCKAETHCS ITICIS BUKOHAHHS BCIX
nepeadavyeHux €JIEeMEHTIB MOYJiB, Pe3yJbTaTOM SKOTO0 € OTPUMaHHS HEOoOXiTHOT
MiHIMaJIbHOI cymu 60 GauiB.

@®opMH KOHTPOJIK Pe3yJbTATIiB HABYAJIbHOI JislNIbHOCTI CTYJAEHTIB Ta iX
OLIHIOBAHHS

IpakTnuHi

Kpurepii oniHioBanHus
poboTu puTeph on

CTyneHT caMOCTIHHO BUKOHAB MPAKTHUYHY POOOTY Ta BUIBHO BOJIOJIIE
MaTtepianioM, 3Hae 0a30Bi apXITEKTypH KOMIT FOTEPU30BAHUX CUCTEM
ynpaBmiaasg  (KCVY), cranmapthi iHTepdeiich KOMIT'IOTEpiB  Ta
MIKpPOKOHTPOJIEPIB Ta BIAMOBIAHI iM IPOTOKOJIM OOMIHY JTaHUMHU, BMI€
MPOCKTYBaTH CHUCTEMHU BBOJY-BUBOJY aHAJIIOTOBOi Ta IMHQPOBOI
iH(dopmarrii yepe3 cTaHAapTHI MOPTH Ta CIeliani3oBadi nepudepiitHi
IPUCTPOI Ta PO3POOISITH TIporpamMHe 3a0e3MeUYeHHS I HHX,
BPaxOBYIOUM MOKJIMBICTh 30€peKeHHS BaxUIMBOi 1H(popmarlii B 0asi
JAHUX; 3HA€ 3MICT CTEKYy MPOTOKOJIB JJIs Tepeaadi JaHuX IOo
JIOKaJIbHIM Mepexi Jis KOXKHOTO 3 THUIIIB MPOTOKOJIB Ta MPUHIIUIH
noOy10BM nporpam B cepenosuiii LabView, Bmie cTBoproBaTy Ha 0asi
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CY4acCHHX MIKPOKOHTPOJIEPIB Ta MPOMHUCIOBUX KOHTPOJIEPIB CUCTEMH
BBOIy-BHBOAY 1H(opmariii B [1K 3a gomomororo pisHUX iHTEpGEHCIB.

[IpakTyHa poOOTa BUKOHAHA MOBHICTIO a00 He MeHIe HiK Ha 80%
Bil oOCsiTy 3aBlIaHHS, ajie B HiMl € HEMOJIKH 1 HEeCyTTEBI MOMUJIKH.
Crynent 3Hae 6azoBi apxitektypu KCVY, cranmapthi iHTepdeiicu
KOMIT'IOTEpIB Ta MIKPOKOHTPOJIEPIB Ta BIAMOBIAHI iM MPOTOKOIU
OOMiIHY JaHUMH, OCOOJHMBOCTI Ta 00JACTI BUKOPUCTAHHS KOXKHOTO 3
HUX, BMI€ TIPOCKTYBaTH CHCTEMHU BBOJY-BHBOAY aHAJIOTOBOI Ta
udpoBoi iHGopMarllii Ta po3podIATH mporpamHe 3a0e3meueHHs A
HUX; 3HAE 3MICT CTEKY MPOTOKOJIIB JJIA TIepeiadi JaHuX IO JIOKAIbHIN
MepexXi Ta TPUHLUIK TOOYJOBH TMpOrpaM, BMI€ CTBOPIOBATH
po3rajgykeHi CHCTeMH BBOy-BHUBOy iH(opMmaitii B I1K.

LabView.

Po6oTy BHKOHAaHO B OCHOBHOMY BipHO (0OCAT BUKOHAHOI YaCTUHU
CTAaHOBUTh HE MEHIIE 2/3 BiJl 3arajlbHOr0 00CsTY), aje JAOIYIIeHI
CYTT€B1 HETOUYHOCTI; MPOIMYIIEHI MPOMIDXKHI po3paxyHKu. CTyAeHT Mae
ysiBJIeHHs 1po 6a30Bi apxiTektypu KCVY, opienTyeTbes B iHTepdeiicax
2 Ta MPOMUCIOBHX IMPOTOKOJIAX OOMIHY JaHUMH, BMI€ OpraHizyBaTu
OOMIH JJaHMMH MDK MIKPOKOHTPOJIEPOM Ta KOMII IOTEPOM 3a
HANUMPOCTIIKMM MPOTOKOJIOM; Ma€ YSIBICHHS PO MPOTOKOIU POOOTH B
JOKaNbHIA MeEpexi Ta CIHeliali3oBaHe MpOorpaMHe 3a0e3NeyeHHs

Po6GoTy B OCHOBHOMY HE BUKOHAHO (0OCSAT BUKOHAHOI YACTUHHU MEHIIIE
2/3 Bin 3arasnibHOro 00cAry 3aBiaHHs). CTyJIEHT MOKa3zye HE3HaHHS
OCHOBHMX TIOHSITh, HEPO3yMIHHS BHUBYCHHX 3aKOHOMIPHOCTEH 1

L B3a€MO3B'A3KIB, HE BMi€ BHPIIIYBAaTH KIJIbKICHI Ta SIKICHI 3aBJIaHHS.
JonyiieHi iCTOTHI MOMUWJIKH, SIK1 TOKa3aJik, 10 CTYJASHT HE BOJOJIE
000B'A3KOBUMH 3HAHHSIMU 3 JIAaHOT TEMU B TIOBHIN MIpi.

Po60Ty MOBHICTIO HE BUKOHAHO ab0O AOMYIIEHI CYTTEBI MOMUJIKU Ta

0 poboTa mokasajia MoBHY BIJCYTHICTh y CTyJA€HTa 0OOB'SI3KOBUX 3HAHb

Ta BMiHb 32 TEMaMH, 1110 TIEPEBIPSIIOTHCS.

Maxcumanvua oyinka cmyoenma 3a oanutl komnonenm npozpamu 32 oanu (8 pobim no

4 6anu).

IloTouHMii MOIYJIbHMI KOHTPOJIb Y (G OpPMi TeCTyBaHHA
IpaBuabiux | 154 | g9 | g9 | 70 | 60 | 50 | 40 | 30 | 20 | 10
BigmoBineii,%

Bbaxa 14 13 12 11 10 8 6 4 2 1

MakcuMaJbHA KIJIBKICTH 0aJ1iB

DopmMa KOHTPOJIIO

[enna popma 3aouna ¢gopma

BuxonanHg 3aBIaHb Ha
MPAKTUYHUX 3aHITTAX

&x4 O0amiB = 32 Oanu 8x4 O0amiB = 32 Oanu

[ToTounuit MoAyIbHUM KOHTPOJIb | 2x14 GasiB = 28 OariB 2x14 6amiB = 28 OaJiB

Bcroro 60

60
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KpuTrepii oniHroBaHHS 3HaHb 3 AUCHMILIIHK Y opMi 3amiky (7-i1 cemecTp) Ta
ek3ameny (8-ii cemecTp).

3anik (7-# cemectp) abo ex3ameH (8-l cemecTp) MPOBOJIUTHLCA B MHUCHMOBIN
dbopmi Ta CKIAAAEThCs 3 TPHOX 3aBAaHb — JIBOX TEOPETUYHUX 3alUTaHb Ta TECTY.
MakcumainbHa OllIHKa CTYJIeHTa 3a JaHUH KOMIOHEHT nporpamu 40 6ani

Bukonanusa nepwioco 3asdamnns nompebdye noeHoi ananimudHoi i 3mMicmoeHol
8i0n06idi (oyinoemucs 6i0 0 0o 15 banis).

13-15 6aniB OTpUMYIOTH CTYACHTH, SIKI TOBHO Ta TPYHTOBHO PO3KPUIIH
TEOpPETHYHE THUTAHHS, BUKOPHUCTABIIM TPH I[bOMY HE JHIIe OOOB’S3KOBY, a W
JI0JTATKOBY JIITEpaTypy, B MOBHOMY OOCS31 BOJIOAIIOTH HABYAIBHUM MaTepialioMm,
BUTbHO, CaMOCTIHO ¥ apryMEHTOBaHO WOT0 BUKIAJAIOTh I Yac IMHUChMOBOI
BIJIMTOBI/I.

10-12 6aniB OTpPUMYIOTH CTYACHTH, SKI JIOCTaTHHO IIOBHO BOJIOMIIOTH
HaBUYaJbHUM MaTepiajoM, B IUIOMY PO3KPWIM TEOPETHUYHE IHUTAHHS, OJHAK HE
MOBHO, 1 TOMYCTUJIU JIESIKI HECYTTEB1 HETOYHOCTI Ta HE3HAYHI MOMUJIKU, HE BUCTAYA€E
JOCTaTHbOI TNIMOMHU Ta aprymentanii. [lpu npomy He Oyln0 BHUKOPHUCTAaHO Ha
JI0OCTaTHbOMY PiBHI 000B’SI3KOBY JIITEPATYpYy.

8-9 OaniB OTPUMYIOTH CTYACHTH, $IKI B IIJIOMY BOJIOAIIOTH HaBYAIbHUM
MarepiajioM, MPaBUJIBHO BU3HAYWIIM CYTHICTh IHUTAHHS, ajié PO3KPWIA HOTO HE
MOBHICTIO, 0€3 TIIMOOKOro BCEOIYHOrO aHami3y, OOrpYHTYBaHHS Ta apryMEHTallii,
JOMYCTUBIIMN JESKI HE3HAYH1 TTOMUJIKH.

6-7 OagiB OTPUMYIOTh CTYIACHTH, SKi B IUJIOMY BOJIOJIIOTH HaBYAIHHUM
MarepiajioM, MPaBWIbHO BU3HAUWIM CYTHICTh NHUTaHHSA ajie 0e3 BUKOPUCTAHHS
HEOOXITHOT JIiTepaTypu, PO3KPUBIIN HOTO YaCTKOBO 1 JOMYCTHUBIIHA TPH ITHOMY
OKpeMi CYTT€BI HETOYHOCTI i TIOMHJIKHM, KOTPi YaCTKOBO BIUIMBAIOTh Ha 3arajibHE
PO3yMIHHS TTUTAHHS.

3-5 0axiB OTPpUMYIOTH CTYJEHTH, SIKI HE B IOBHOMY O0OCS31 BOJIOJIIOTH
MarepiajaoM, 3arajioM MPaBWJIBHO BU3HAYMIM CYTHICTh MUTAHHS, OJTHAK HEIOCTATHBO
a00 MOBEPXHEBO PO3KPUBIIHN OUIBIIICTh HOTO OKPEMHUX TMOJIOKEHD 1 TIOMYCTUBIIH MPU
IIbOMY OKpEMi MMOMUJIKH, K1 YaCTKOBO BIUIMHYJIM HA 3aralibHe PO3YMIHHS MPOOIEMH.

0-2 6aam OTPUMYIOTh CTYACHTH, SKi YaCTKOBO BOJIOAIIOTH HAaBYAILHUM
MarepiaioM, (pparMeHTapHO Ta TMOBEPXHEBO PO3KPWIM JIUIIE OKPEMI IMOJIOKEHHS
MUATaHHA 1 TOMYCTUIIM TIPH I[bOMY TEBHI CYTT€BI MOMMJIIKHA, KOTPl 3HAYHO BILIUHYJIH
Ha 3arajbHE PO3YMIHHS MUTAHHS.

Jlpyee numanns nompebye Kopomkoi 8i0nogioi, Kompa po3KpUBAE CYMHICMb
MOo20 YU IHU020 NOHAMML AO0 MeoPeMmuUyH0O20 NON0NCeHHs (oyinoembces 8i0 () 0o 15
banis).

12-15 6ajiB OTPUMYIOThH CTYJIEHTH, SIK1 IOBHICTIO PO3KPUJIM CYTHICTh MOHATTS,
Jand HOro 4diTKe BHW3HA4YEHHS a00 TMpoaHali3yBalid 1 3poOMIIM BHCHOBOK 3
KOHKPETHOTO TEOPETUYHOTO TIOJIOKECHHSI.

7-11 f6aniB OTPUMYIOTH CTYIEHTH, SIKI TMPABWJIBHO, ajie HE TOBHICTIO JaJH
BU3HAYCHHS TOHATTS, a00 TOBEPXHEBO IMPOAHANIZYBIA 1 3pOOMIM BUCHOBOK 3
TEOPETHYHOTO TOJIOKECHHS.
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3-6 OaniB OTPUMYIOTH CTYIACHTH, SKI NpPABJIbHO, ajie¢ JHIIE YacCTKOBO
BU3HAYMWJIM T€ Y 1HILE TOHSTTS, a00 YaCTKOBO MpOaHaIi3yBaIH 1 3p0OMIM BUCHOBOK
3 TEOPETUIHOTO TIOJIOKEHHSI.

0-2 6ajam OTPUMYIOTh CTYJICHTH, SIKi YaCTKOBO 1 TIOBEPXHEBO BU3HAYMIIN TE YU
iHIIe TOHATTS abo CchOPMYNTIOBATM BHCHOBOK 3 TCOPETHYHOTO IIOJIOKCHHS,
JOITYCTHBIIIA HETOYHOCTI Ta TIOMUJIKH.

Tpeme 3ae0anns cemecmpogoeo 3aniky (7 cemecmp) abo niOCYMKOB0O20
exzameHny (8 cemecmp) npeocmasnsic coboro mecm, wo micmums 10 3anumans i
oyinrwemocs 6i0 0 0o 10 6anie. Koodxcna sipna 6ionogiovb Ha 3aNUMAHHS MeCcmy

oyintoemocs 6 1 oan.

8. Kpurepii oniHiOBaHHSI pe3yJbTaTIiB HABYAHHS

[-1 cemecTp

JleHHE BIIIIUICHHS 3a04He BIAAUICHHS
Kinbkicth KinpkicTh
Bug pob6oTtu Sais Bug pob6otun Sais
T1 [IpaktuuHi po6oTH 8 [IpakTuuni podoTH 8
Nel, No2 Nel, No2
3M 1 : :
T [TpakTuaHi po6OTH 8 [TpakTuyni podoTH 8
Ne3, Ne4 Ne3, Ne4
IIMK Tect 14 Tect 14
T3 [Tpaktruni po6oTH 8 [TpakTuuni poGoTH 8
Ne5, Ne6 Ne5, Ne6
3M 2 : :
T4 [Tpaktruni po6oTH 8 [TpakTuuni poOoTH 8
Ne7, Ne§ Ne7, Ne§
IIMK Tect 14 Tect 14
Mneymxouia 5, .o 40 |3anix 40
KOHTPOJIb
Cyma 100 100
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8-it cemecTp

TS5 [TpakTuuni pobotu 3 [IpakTuuni podotu 8
Ne9, Nel0 Ne9, Nel0
3M 3 : :
T6 [IpaktuyHi po6oTH 8 [IpakTuuHi poOoTH 3
Nell, Nel2 Nell, Nel2
IIMK Tecr 14 Tecr 14
T7 [TpakTu4Hi poOOTH 12 [TpakTuyni podoTH 12
Nel3, Nel4, Nel5 Nel3, Nel4, Nel5
3M4
T8 [IpakTnuna 4 [IpakTnuna 4
pobota Nel6 pobota Nel6
IIMK Tect 14 Tect 14
HMineymxopuit Ex3amen 40 Ex3amen 40
KOHTPOJIb
Cyma 100 100

9. IncTpyMeHTH, 00J1aJHAHHS Ta MPOrpamMHe 3a0e3MeYeHHs], BUKOPUCTAHHSA
SIKUX Nependavyac HABYAJIbHA JUCIHILIIHA

Ha nexuiiHMX 3aHATTSIX BHKOPUCTOBYIOTBCS TEXHIYHI 3aco0M, a came:
KOMIT IOT€p, MYJIbTUMEAINHUN MpPOEKTOp abo I1HTEpakTUBHA JomKa. Skmo €
MOKJIUBICTh BHKOPHUCTAHHSI 1HTEPAaKTUBHOI JOUIKA a00 MpPOEKTOpa, TO HAOYHI
MOSICHEHHSI MOJKHa OpraHi3yBaTh TaKUM YHMHOM: TEOPETUYHI BIAOMOCTI OyAyTh
HAOYHO CYNPOBOJ/IKYBATHCS JIEMOHCTpAIlEl0 Ha I1HTEpaKkTHBHIA jgoml  (3a
HAasBHOCTI), a00 MyJIbTUMEIIHHOMY TpoekTopl. lle mae MOXIHMBICTH CTYJIEHTY HE
TUTBKHM MOYYTH, @ W 1MOOAYUTH, IO CTIpHUsie€ OUTHIN €PEKTUBHOMY 3aCBOEHHIO HOBOTO
Marepiany. Taki JeKIii € HaWJOCTYIHIMIOK 1 HaWIIKaBIIOWw (OPMOIO BUKIIA/IaHHS
HOBOT'O MaTepiajiy 3 HaBYaJIbHOI AUCHUIUTIHU «OCHOBU KOMIT IOTEPU30BAaHUX CHCTEM
YOPABITIHHS.

Ha npakTuyHUX 3aHATTSAX CTYJEHTH BUKOPUCTOBYIOTH KOMII'IOTEpU pa3oM 3i
CHeIiali30BaHMMU ~ CTE€HAAMH Ta TpEHaXepamMH, Ta OTPUMYIOTh HaBHUYKU
€()EeKTUBHOTO BHUKOPHUCTAHHS CYYaCHUX alapaTHO-MPOrpPaMHUX 3aco0iB, IO Mae
3a0e3neunuT POpMYBaHHS Yy CTYJIEHTIB MPAKTUYHUX HABUUYOK 3 BUPILICHHS 3aBJaHb
aBTOMATHU3allli MPOLECIB YIPaBIIHHSA PI3HOMAHITHUM TEXHOJIOTTYUHUM OOJIaIHAHHSM,
[0 MalTh B CBOEMY CKJaJl €JIEMEHTH JIIOJUHO-MAalIMHHUX 1HTepdeiiciB. Takox
KOMIT'IOTEpU  BUKOPUCTOBYIOTHCS Il  MPOBEAEHHS IMOTOYHOIO  MOJIYJIBHOTO
KOHTPOJII0 Y (OpMi TECTYBaHHS.

B skocTi cepepoBuIiia CEKTPAIbHOIO aHai3y CHUTHATIB BUKOPUCTOBYETHCS
nporpama LabView, mio He moTpeOye JileH3yBaHHS (IEMOHCTpaIliiiHa Bepcis) Ta
MoOke OyTH 3aBaHTakeHa 3 odimiiiHoro caity kommanii National Instruments 3a
nocuiaanusaM: https://www.ni.com/ru-ru/shop/labview.html
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SIk Hao4HMI MaTepial Ha JEKIISX 1 MPAKTUUYHUX 3aHATTAX BUKOPHUCTOBYIOTHCS
KOHCITEKT JICKIIIH 3 TUCIUILTIHN « OCHOBU KOMIT FOTEPHU30BAaHUX CUCTEM YIIPABITIHHS
Ta METOJINYHI BKa31BKH JI0 BUKOHAHHS MTPAKTUYHUX POOIT.
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