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JIOANHO-MAIINMHHA B3AEMOJIIA

Tun pucuIIiHT O060B’s13K0Ba

PiBeHb BHIIOI OCBiTH [epmmii (GakanaBpChKuUii)
MoBa BUKIaTaHHSA AHTTi#ichKa, yKpaiHChKa
CemecTp 5

Oo6csar kpeautiB EKTC 5

@®opMu HABYAHHS, JJIA SIKUX BUKJIAAAECTHCS TUcHUIUIiHa  OuHa (IeHHA)

Pesynomamu nasuanna. CTyINEHT, SKUH YCIIIIHO 3aBEPIIMB BHBYCHHSA AMCLUIUIIHM, Mae€: aHAJII3yBaTH,
LiTecnpsMOBaHO IIYKaTH 1 BHOMpaTH HEOOXigHI Ui BUpilIEHHS NpodeciiHuX 3aBaaHb iH(OpMaliiHO-
JIOBITHUKOBI pecypcd 1 3HaHHS 3 ypaxyBaHHSIM CY4YacHUX JOCSTHEHb HAayKd 1 TeXHikw; BwmiTH po3pobistu
JFOTUHO-MAIINHHUY iHTepdeiic. BMiIo BUKOPHCTOBYBATH MOHATIHHAN anapart JIFOAMHO-MAITUHHOT B3aEMOZIT IS
PO3POOKU CUCTEM JIFOIMHO-MAIIIMHHOT B3a€EMO/Ii1; BU3HAYATH SIKi BIIACTHBOCTI MalOTh Ti UM 1HIII Hi 00’ €KTH pa3oM
13 3aaHUMH U HUX (QYHKLIN Ta omepamiii; XxapakTepu3yBaTH 1 KIacu(iKyBaTH AUCKPETHI 00’ ekTH; OyayBaTH
TUCKPETHI 00’ €KTH JTFOAMHO-MAaITHHHOI B3a€EMOIi1, 10 3aJOBOJILHSAIOTEH HAIlepea 3aJaHuM BIACTHBOCTSIM; BMITH
BUKOPUCTOBYBAaTH amapaT JIOAWHO-MAIIMHHOI B3a€MOII U1 MOJEIIIOBAHHS MIPEIMETHOI 001acTi MalIMHHUX
cHCTeM; IPOrpaMHi Ta amapartHi 3acoou AJisi moOyT0BH CHCTEM JIFOAWHO-MAIIMHHOI B3a€MOJI.

Ilpepexeizumu — Opranizallis KOMIT IOTEPHAX MEPEX

Kopexesizumu — Beb TexHonorii, besneka XuTTEMIsITBHOCT, 0XOpOHA TIpalli, IUBITBHUAN 3aXUCT Ta KOJOTiYHA
Oe3meka, [I[poeKTHO-TeXHOIOTYHA MPaKTHKA

3micT HaBYaNbHOI AucHMILIiHM. OCHOBHU JIIOAMHO-MAIIMHHUX CHCTEM Ta iX B3aemomii. Icropis B3aemogmii
JOMHA-MalIuHa. APXITeKTypa CHCTEM IFOAMHO-MAIIMHHOI B3aeMonii Mozemi B3aeMofiil: Bi MeXaHIYHUX 10
enekTpoHHUX. JIromuHO-MammHHMKA iHTepdelc Ta HOro KOMIOHEHTH. EproHoMika B JIFOIMHO-MAIIUHHIN
B3aemonii. [lpuHiunu nusaiiny intepdeiicy. baszoBe mporpamne 3a0e3ledeHHS CHCTEM JIFOAMHO-MAIIUHHHX
cucteM. XapaKTEpUCTUKHU JTIOMWHO-MAIIMHHUX cHcTeM Ta cucteM. OCHOBH POOOTH 31 3ByKOM Ta rpadikoro B
inTepdeticax. OcoOMMBOCTI 0OPOOKH CHUTHANIB y JIIOAMHO-MAITMHHUX CHCTEMax. [eXHOJOTii BBOIY/BHBOLY B
cucreMax B3aeMofii. BisyanmbHe mporpaMyBaHHS JIOJMHO-MAIIMHHHUX iHTEpQEHCiB Ta IJIOTUHO-MAIIMHHUX
cucreM. [IporpamyBaHHs TIOAMHO-MAIIUHHNX Ta JIOAWHO-MAIIMHHUX 1HTEp(EiciB 3 BAKOPUCTAHHAM TrpadidHol
MoBH. Po3pobOka amantuBHUX iHTep(deliciB. BukopucTaHHS MamlMHHOTO HAaBYaHHA B CHCTEMaX B3aEMOJIi.
BukopucTaHHS MITYYHOTO iHTEJEKTY AJISl MIATPUMKH B3a€MOJIi JIIoNWHA-MallnHa. besneka Ta MpHUBaTHICTH B
CUCTEMax JIFOJMHO-MAIIMHHOT B3aeMoii. OIliHKa Ta TECTYBaHHs CHCTEM B3aeMoii. ETHUHI MUTaHHS B JFOAWHO-
MalvHHIA B3aeMoii. [HHOBamii Ta TpeHAW B JIOMWHO-MAIIWHHINA B3aemoxii. MaitOyTHE ITIOMMHO-MAITHHHOT
B3aeMoii

3amiaHoBaHa HaBYAJIBHA AiSUIBHICTE: NeKIii — 34 rof., maboparopHi podotu — 34 rof., camocTiiiHa poboTa —
82 ron.; pazom — 150 rog.

@opmu (MeToAM) HABYAHHSA: JIEKIii (3 BHKOPUCTAHHSAM METONIB Bi3yaumi3amii); jabopatopHi 3aHATTI (3
BUKOPHCTaHHSM METOMIB KOMII IOTEPHOTO MOJICIIIOBAHHS), CaMOCTiifHA po0OTa, CIIOBECHI, HAOYHI, MPAaKTHUYHI,
poOIeMHi, TPOIYKTUBHI, PEPOIyKTUBHI, Y4ACTKOBO-TTONTYKOBI, KOMIT FOTEPHE MOJICITIOBAHHSI

@opmu OLIHIOBAHHS Pe3y/bTATiB HABYAHHS: YCHE ONUTYBaHHS, TECTyBaHHS.

®opma ceMecTPOBOT0 KOHTPOJIIO: iCITUT

HapuaJubHi pecypceu:

1. Martynyuk V., Forkun y., Forkun 1., Novak T. Architecture of solar panel intelligent monitoring systemby
means of industrial controller. «Measuring and computing devices in technological processes», 2020, issue 1.
P. 46-50

2. Kysuernona 0. A., Kipinenxko O. I'., Jlyurmiesa O. B. JlroanHO-MaInHEA B3a€EMOJIis: HaBY. TTOCI0. 3BUKOHAHHS

nab. Pooit. Xapkis: Har. aepokocm. yH-T iM. M. €. J)KykoBcbkoro «Xapk. aBiariita. iH-m», 2020. 90 c.

3. KoM’ roTepHi CHCTEeMH peabHOro Yacy: HaBdanbHuit nociouuk / B. I. aiines, €. I. [u6aes / Kuis: KIII im.

Irops Cikopcrkoro, 2019. - 162 c.

4. Real-Time Systems / ed. by K. Jian. — InTech, 2020. — 170 p.

5. Real-Time Systems, Architecture, Scheduling, and Application / ed. by S. Babamir. — InTech, 2021. — 334 p.

6. MonynbsHe cepenoBuine s HapdaHHs. JlocTym 0 pecypcey: https:/msn.khmnu.edu.ua.

7. EnexrponHa 0i0nioreka yHiBepcutety. Jloctyn 10 pecypey: http:/library. khmnu.edu.ua

Buxkaanau: KaHIUaT TeXHIYHUX Hayk, poiieHT FOpiit ®OPKYH



3. IOACHIOBAJIBHA 3AIIMCKA

Hucrumunina «JIroquHO-MaImHHa B3a€EMOMIS € OAHIEI0 13 ()axOBHX TUCIUIUIIH 1 3aiiMae TPOBITHE MicCIe Y
MiArOoTOBIi (axiBIiB OCBITHHOTO piBHS «0OakanmaBp» 3a cremianbHicTioO 121 — «lHXKeHepiss mporpamHOro
3a0e3MeYeHHS» 3a OCBITHRO-MPOdeciiHOI0 mporpamoro «HxeHepist mporpaMHOro 3a0e3MeueHHSD.

Ilpepexeizumu — Opranizallis KOMIT IOTEPHAX MEPEX
Kopexesizumu — Beb TexHornorii, besneka xxuTTENIsIIBHOCTI, 0XOpOHA Tpalli, IIMBUILHUHN 3aXUCT Ta SKOJIOTiYHA
Oesreka, [IpoekTHO-TeXHOIOTIYHA TIPAKTHKA

Mema oucyunninu. ®opmyBaHHs ocodbucTocTi (axiBls, 34aTHOTO BUKOHYBaTH THIIOBI Ta CKJIagHI 3aBOaHHS
aBTOMaTH3alii Ta peanmi3alii KOMIT IOTEPHO-IHTETPOBAaHUX TEXHOJNOTIH IUIIXOM NPOrpaMyBaHHS JIOAWHO-
MAaIIHHOI B3aEMOIi.
Ilpeomem Ooucyunninu. JlroquHO-MaIIMHHA B3a€EMOJISl Ta METOAM 1 3aCO0M MPOrpaMyBaHHSI CHCTEM PEalbHOTO
qacy.
3asoanna oucyunainu. OopMyBaHHS MPAKTHYHUX HABHYOK 3 PO3POOKH JIOAMHO-MAIIMHHUX iHTEpQEiciB Ta
JTIOAMHO-MAITMHHOI B3a€MOII, 3 BUKOPUCTAHHAM BIiJITOBITHUX CEPEIOBHUII PO3POOKH Ta TMAKETIB MPHUKIAIHUX
MpoTpam.

BinnoBigno no Cmanoapmy euuioi océimu 13 Ta OCBITHBOI MpOTpamMH JUCLUIUTIHA CIIPUSE
320€3MEeYCHHIO:
KOMNnemeHmHocmeil.
®K2. 3partHicTe OpaTH yd4acThb y NPOEKTYBaHHI MPOTPaMHOrO 3a0e3MedeHHS, BKIIOYAIOYM IPOBEACHHS
MoJietoBaHHs ((hOpMaTIbHUHN OMKC) HOTO CTPYKTYPH, MMOBEIHKH Ta MPOLeciB (QyHKIIOHYBAaHHS;
®K4. 3patHicte (opMymoBaTH Ta 3a0e3nedyBaTH BHUMOTH IOAO SKOCTI MPOTPAMHOrO 3a0e3nedeHHsS Y
BIJIMTOBITHOCTI 3 BUMOTaMH{ 3aMOBHHKA, TEXHIYHIM 3aBJIaHHSIM Ta CTaHIapPTAMHU.
NPOZPAMHUX Pe3YTbmamie HAGUAHHA
[TPHO1. AnamizyBaTH, IiJecIpsSMOBaHO ITyKaTH i BUOMpaTH HEOOXiMHI A BUpIMIEHHs podeciiHuX 3aBaaHb
iH(pOpMaIi fHO-TOBITHUKOBI PECYPCH 1 3HAHHS 3 YpaxXyBaHHSM CY4YaCHHUX JOCATHEHb HAyKH 1 TEXHIKH;
[TPHOS. BMiTH po3p0o0IIsTH IO INHO-MAIIMHHUH iHTepdeiic

Pesynomamu naguannsn. CTyOeHT, SKUH YCHIIIHO 3aBEpUIMB BHBYCHHS HCIUIUTIHH, Mae: aHAIII3yBaTH,
[iTecnpsSMOBaHO IIYKaTH 1 BHOMpaTH HEOOXigHI IUIs BHpilIEHHS NpodeciiHuX 3aBaaHb iH(OpMaliiHO-
JIOBIIHUKOBI pecypcH 1 3HaHHs 3 ypaxXyBaHHSIM CyYacHHX IOCATHEHb HAyKH 1 TEXHIKH; BwmiTu po3pobnsatu
JFOTMHO-MAIIMHHIHN iHTepdeiic. BMilo BUKOpHCTOBYBaTH MMOHATIHHUIA aniapar JI0JHHO-MAIIMHHOT B3a€EMOIT JIst
PO3POOKH CUCTEM JIFOIMHO-MAIIIMHHOT B3a€MO/IiT; BU3HAYATH SIKi BIACTHBOCTI MalOTh Ti UM 1HIII Hi 00’ €KTH pa3oM
13 3alaHUMH JUTsl HUX (DYHKIIN Ta omeparliid; XxapakTepu3yBaTH 1 KIacu(iKyBaTH AUCKPETHI 00’ eKTh; OyayBaTH
JHMCKPETHI 00’ €KTH JIIOANHO-MAIIMHHOI B3a€MOIi1, 110 330BOJIBHSIOTH HAaIepe 3aJaHUM BIACTHBOCTSIM; BMITH
BUKOPHCTOBYBATH amapar JIIOAMHO-MAIIMHHOI B3a€EMOIIT JUIsl MOJICIOBAHHS TIPEIMETHOT 00J1acTi MallMHHUX
CUCTEM; ITPOrpaMHi Ta anapaTHi 3aCO0H JIJIS TOOYA0BU CHUCTEM JIFOIMHO-MAIIMHHOT B3aEMOJIIT.

Honimuxa oucyunninu Opranizaiis OCBITHROTO MPOIECY 3 JUCIHIUIIHU BiNOBIIA€ BUMOTaM IOJIOKEHB TPO
OpraizailiifHe i HaB4aIbHO-METOINYHE 3a0e3eUeHHs] OCBITHBOTO MPOIIECy, OCBITHIH MporpaMi Ta HaBYAIHHOMY
wiany. CTyneHT 3000B’sI3aHAN BiJBiyBaTH JICKIil, IPAaKTHYHI 3aHATTS, JJAOOPaTOpHi POOOTH, TOMIO, 3TiTHO 3
PO3KJIaJIOM, HE 3alli3HIOBATUCS HA 3aHSATTS, BUKOHYBAaTH YCI 3aBJaHHS Ta KOHTPOJIbHI TOYKHU BIiJOBIIHO [0
rpadika. [Iponymieni mpakTryHi 3aHATTS 1 1a00paTOpPHI POOOTH CTYACHT 3000B’I3aHUI OIIPAIFOBATH CAMOCTIHHO
y TOBHOMY OOCsI31 1 BiJI3BITYyBaTH Tiepej BUKJIaJadeM He Mi3Hille, HiK 3a TIKACHb JI0 4yepropoi arectamii. J{o
MPAKTHYHUX 3aHATH 1 TAOOPATOPHUX POOIT CTYINEHT Ma€ MiATOTYBAaTUCS 32 BIAMOBITHOI TEMOIO 1 MPOSBIATH
akTuBHiCTb. HabOyTTi 0oco0ol0 3HaHHS 3 OUCHUIUIIHM a0o0 ii OKpeMHX po3ulB y HedopMmanbHI OCBITI
3apaxoBYIOThCS BiIOBIHO /10 [10I0MKeHHS PO TIOPSIIOK Mepe3apaxyBaHHs pe3yJIbTaTiB HABYaHHS Ta BU3HAUCHHS
akagemivHoi pizHuti y XHY.



4. CTPYKTYPA 3AJIIKOBUX KPE/JUTIB JUCHUIIJITHA

KinpKicTh rouH, BIABEACHUX HA:

Hassa temu ek nmabopaTopHi CPC
poboTtu

Tema 1. OcHOBU TIOAMHO-MAITMHHUX CUCTEM Ta iX 2 5
B3aeMoii. [cTopist B3aemMoIil JIroHA-MaITHHA.
Tema 2. ApXiTEKTypa CUCTEM JTFOIMHO-MaITUHHOT 2 5
B3aemoxil Mozeni B3aeMozii: Bil MEXaHIYHUX 10
CIIEKTPOHHUX.
Tema 3. JlronuHO-MaMHHUN 1HTEp(dEHC Ta HOTro 2 5
KOMITOHEHTU. EpronomMika B JIOIMHO-MAIIUHHII
B3a€MO/IIi.
Tema 4. [lpuHuunu qu3aitHy iHTEpdECy. 2 5
Tema 5. Ba3oBe nporpamue 3a0€3MeYSHHS CHCTEM 2 4 5
TTIOAMHO-MAITUHHUX CUCTEM.
Tema 6. XapakTepuCTUKH JIFOIUHO-MAIIMHHUX CUCTEM 2 4 5
Ta cucteM. OCHOBU poOOTH 31 3ByKOM Ta rpadikoro B
iHTepQeiicax.
Tema 7. OcobanBOCTI 0OPOOKHU CUTHAMTIB Y JIFOMUHO- 2 4 5
MaIIMHHUX cUCcTeMax. TexHOJorii BBOy/BUBOY B
CHUCTeMax B3a€MO/IIi.
Tema 8. BuxopucTtaHHsl MallIMHHOTO HaBYaHHS B 2 5
crcTeMax B3aemoii. Meroau po3mi3HaBaHHS Ta
iHTepIpeTallii JIOICHKOTrO MOBEIIHKH.
Tema 9. Jlronuno-mamnHHi iHTepdeticn. Konconbue 2 5
[porpamMyBaHHs CUCTEM JIFOIMHO-MAIITUHHUX CHCTEM.
Tema 10. BizyanbHe nporpaMmyBaHHS JIFOJUHO- 2 4 5
MaITUHHUX THTEPQEHCIB Ta TOAMHO-MAIIMHHAX
CHUCTEM.
Tema 11. IlporpamyBaHHs JIOAUHO-MAIIMHHUX Ta 4 4 6
TTIOIMHO-MAIIMHHUX 1HTEp(]ENCciB 3 BUKOPUCTAHHSIM
rpadiuHOT MOBU
Tema 12. Po3pobOka aJanTUBHUX IHTEpPPEICIB. 2 4 5
Tema 13.BuxopucTaHHsa MallMHHOTO HABYaHHS B 2 4 6
CUCTEMax B3a€MO/II.
BuKOpHCTaHHS MITYYHOTO 1HTEIEKTY JUIS i ITPAMKH
B3a€MO/IIT JTIO/IMHA-MAIllMHA.
Tema 14. be3neka Ta NIPUBATHICTb B CUCTEMAX 2 2 5
ITFOMMHO-MAIIIMHHOI B3a€MOIii.
Tema 15. OrniHKa Ta TECTYBaHHS CHCTEM B3a€MO/IIi. 2 4 5
Tema 16.Etruni nuTaHHs B TIOAUHO-MaIIUHHIN 2 5
B3aeMoii. [HHOBAIIIT Ta TpeHAM B JTIOAMHO-MAIIMHHIN
B3aemMo/Iii. MaiOyTHE JIFOMUHO-MAIIMHHOL B3a€MOTIT

Pa3om 3a n’amui cemecTp: 34 34 82




5. IPOT'PAMA HABYAJIBHOI JUCIHUILITHUA
5.1. 3micT JekniiHOrO Kypcy

Ne [Tepenik TeM JekIIii, ix aHOTAIII] KinekicTs
nexuif I’ amuii cemecmp TOJIMH
1 | OcHOBH JTIOIMHO-MAIIMHHUX CUCTEM Ta iX B3aemoii. [cropis B3aemonii moquHa- 2

MalIfHa.

2 | ApxiTekTypa Cy4yaCHMX JIIOIMHO-MAIIMHHUX cucTeM. CHCTEMH KOPCTKOTO i 2
M’sKoro peanbHoro 4acy. Yepru. [lepepuBanus. KepyBanus nmam’siTTIO.

3 |JlronuHO-MamMHHKK iHTEp]EC y CydacCHUX CUCTEMaX peabHOTO Yacy. 2
[linTpuMka nanux B peanbHOMY Yaci. Oprasizaiis J0CTyy /10 TaHHX.

4 |IlpuHiunu au3aiiny iHTEpQEicy. 2
bazoBe mporpaMHe 3a0e3Me4eHHs CUCTEM JIFOAMHO-MAIIMHHUX CUCTEM. 2
XapaKkTepUCTUKN JIIOIAUHO-MALIMHHAX CHCTeM Ta cucteM. OCHOBH poOOTH 3i
3ByKOM Ta rpadikoro B inTepdericax.

7 | OcobmuBocTi OOpOOKM CUTHANIB y JIFONMHO-MAIIMHHUX CHCTeMaX. TeXHOJOri] 2
BBOJIy/BHUBOJIy B CICTEMaXx B3a€MOIi.

8 |BukopucTaHHS MAaIIMHHOTO HAaBYaHHSI B CHCTeMax B3aemomii. Meromu 2
pO3Mi3HAaBaHHS Ta IHTEPIPETALlii JTFOICHKOTO MOBEIIHKH.

9 |JTronuHo-mamuHHI iHTepdeiicn. KoHconbHe mporpaMyBaHHSs CHCTEM JIFOAWHO- 2
MalIMHHAX CHCTEM.

10 |Bi3yasbHe mporpamMyBaHHS JIIOAMHO-MAIIMHHUX 1HTEpQeiciB Ta IIOAUHO- 2
MAalIMHHUX CHCTEM.

11 |IIporpamyBaHHsS JIOAWHO-MAIIMHHUX Ta JIIOAWHO-MAIIMHHUX iHTEpdEnciB 3 2
BHUKOPHUCTaHHSM TpadivHOI MOBU

12 |IIporpamyBaHHS JIOAUHO-MAIIMHHUX Ta JIOAMHO-MAIIMHHUX IHTEpQEiciB 3 2
BHKOPUCTAHHSM rpadigyHOi MOBH

13 | Po3poOka amanTuBHUX iHTEp(DEHCIB. 2

14 | BuxopucTaHHS MallIMHHOTO HaBYaHHS B CHCTEMaX B3a€MO/Ii. 2
BuxopucTaHHs IITY4HOTO 1HTENEKTY JJI MIATPUMKH B3a€MOJIIT JIIOAHMHA-MaITHA.

15 |be3neka Ta MpUBaTHICTh B CUCTEMAX JIFOJJMHO-MAIIMHHOIT B3a€MOI11 2

16 |Ominka Ta TeCTyBaHHS CUCTEM B3a€MO/III. 2

17 |ETuuHi nuTaHHs B JTIOAMHO-MAIIMHHIN B3aeMoii. [HHOBAIIT Ta TpEeHAH B 2
TIONUHO-MAIIUHHIN B3aeMoIii. MaiiOyTHe IIOAMHO-MAITHHHOI B3aEMOii

3azanom 34




5.2. 3micT J1aGopaTopHuUX podiT

No [Tepenik Tem naboparopHuX pooOiT, iX aHOTAaIl| Kinpkictb
I’ amuit cemecmp TOJIMH
1 |OcnoBu mnporpamyBanusi B cepegoBuili Arduino IDE. Bupdyenns poGotu 3 4
BXIJTHUMH Ta BUXITHAMH JUCKPETHUMHU CUTHAIIAMU
2 | Oprani3aiis 34UTyBaHHSI CHTHAJIIB 3 CEHCOPIB 4
3 |Peamizaris mporpaMHOTro KepyBaHHS KOJIEKTOPHUM JBUTYHOM MOCTIHHOTO CTPYMY. 4
4 | locnimkeHHs: pOOOTH CEpBOIIPUBO/IIB Ta peati3allis IUKJIOTPaMH 4
5 | HocmimkeHHss poOOTH MaHIMyJIATOpa 3 TUCTAHIIIHHUM yTIPaBIIiHHIM 4
6 | Peaumizaris G;1okyBaHHsI pOOOTH MaHIIyJIATOpA MPU BUSBIICHHI ITEPEIITKOT 4
7 | Po3pobxka mporpamMHOro 3a0e3neueHHs: pOOOTH30BAHOI TUISHKH. 4
8 | BukopucTtaHHs KOMI'TOTEpPHOTO 30pY IpU KepyBaHH1 POOOTOM. 6
3azanom 34
5.3.3micT camocTiiiHOI podoTH
Homep NV Kizbid
THKHS Bun camocrtiitHOT poboTn CTh
TOJIUH
I amuit cemecmp
1 OmnpauroBaHHs JekuiiHoro marepiainy. [ligroroBka g0 madopatopuoi podotu Nel. 5
2 |OmnpauroBaHHs JekliHOro Matepiamy. OmpallfoBaHHS pe3yibTaTiB JiaboparopHoi 5
poGotu Nel.
3 |OmnparmtoBanss nekiidHoro Matepiany. Iliaroroka 1o madoparopHoi podoTu No2. 5
4  |OmpairoBaHHs JIEKIIHHOTO Marepiany. OmpaifoBaHHs pe3yabTariB jabopaTopHoil 5
pobotu Ne2.
5 |OmnparmtoBanHss nekiidHoro Matepiany. Iligroroka 1o madoparopHoi podoTu Ne3. 5
6 |OmnpamtoBanHs JekuUiiHOro Marepiany. OmpalfoBaHHs pe3ynbTaTiB JlaboparopHoi 5
po6otu Ne3. [TinroToBka g0 TECTOBOTO KOHTPOJIIO.
7  |OmpawtoBaHHs JiekiiHOro Matepiany. [ligroroka a0 saboparopHoi podotu Ne4. 5
8  |OmparroBanHs JeKUiHOro Mmarepianry. OmpaifoBaHHs pe3ynibTariB jlabopartopHoi 5
pobotu Ne4.,
9  |OmpawtoBanHs JekuiitHOro Matepiany. [ligroroka a0 sa6oparopHoi podotu NeS. 5
10 |OmparroBanHs JekiiiHOro Matepiany. OmpaifoBaHHsS pe3yJbTaTiB jaboparopHoil 5
pobotu Ne5.
11 |OnparroBanHs JeKiiiHOro Matepiany. [liaroroBka 1o nadoparopHoi poootu Neb. 5
12 |OmpautoBanHs JeKliiHOro Marepiany. OmpalifoBaHHS pe3yabTaTiB JabopaTopHoi 5
po6otu Ne6. ITinroroBka /10 KOHTPOIBHOT pOOOTH.
13 |OmnparroBanHs JekiiifHoro Marepiany. [liaroroska o nadoparopnoi podotu Ne7. 5
14 |OmpawutoBanHs JeKiiiHOro Marepiany. OmpaifoBaHHS pe3yabTaTiB jabopaTopHoi 5
pobotu Ne7.
15 |OmpawtoBanHs JnekuiitHoro matrepiainy. [ligroroka o adoparopaoi po6otu Ne§. 4
16 |OmnparroBaHHS JEKIIITHOTO MaTepiay. 3
17 |OmpawtoBanHst JeKuiiiHOro Marepiany. OmpaifoBaHHS pe3yabTaTiB JabopatopHoi 5
po6otu Ne8. ITinroroBka /10 MiJICYMKOBOTO KOHTPOJIBHOTO 3aX0.y.
3acanom 3a n’amuit cemecmp | 82




6. METOIU HABYAHHSA

[Iporiec HaBYaHHS 3 MUCIMIUTIHK TPYHTYEThCS Ha BUKOPHCTAaHHI TPaIWIIMHUX Ta Cy4acHUX
METOIIB. 30KpeMa, JICKIil MPOBOMATHCS CJIOBECHUMH METOIAMH, a JIAOOPATOPHI 3aHATTS MPOBOISTHCS
MPAKTUYHUMHU Ta HAOYHUMH METOJaMHU 3 BHKOPUCTAHHSM IH(QOPMAIIHHUX TEXHOJIOTIH Ta Cy4acHHX
3aco0iB X peasi3zallii i MalOTh 3a METy HAOyTTs CTYJICHTaMH NMPAKTUYHUX HABUKIB 3 peaizallii JoauHO-
MAaIIMHHKUX 1HTEepdeiciB Ta iX MporpaMyBaHHS 1 MAlOTh 32 METy — 3aCBOEHHS CTYJACHTAMH OCHOBHUX
MOHATh MAIIUHHUX 1HTEp(]EHCIB Ta BUKOPUCTAHHS 3ac00iB JIs IX MpOTrpaMyBaHHS 1 pO3pOOKH.

7. ©OPMHU 1 METOAU OLHIHIOBAHHS PE3YJIBTATIB HABYAHHSA

Kontpons 3a 3acBOEHHAM HaBYaJbHOTO Marepiaiy 3IIHCHIOETbCS Ha OCHOBI MOTOYHOTO
KOHTpOJt0. IIpu OliHIOBaHHI 3HAHb CTYJICHTIB 3MIMCHIOIOTHCS Pi3HI 3aCO0M KOHTPOJIIO, 30KpemMa
MMOTOYHHUI KOHTPOJIb (OTpalfOBaHHS TEOPETHYHOTO MaTepialy), TeCTOBI 3aBAaHHs, KOHTPOJIbHI pOOOTH.

[Tpomi>kHHMIT KOHTPOJIb, IO TOJISTAE Y MEPEBIPIll 3HAHb CTYACHTIB MO TEMaM 3IHCHIOETHCS Y
(dhopmi TECTOBHX 3aB/IaHb.

OpneprkaHi CTYI€HTOM OI[IHKH IiJ] 4aC MOTOYHOT0, IPOMIXXHOTO KOHTPOJIIO HE MepPe3Jat0ThCsl.

Kosxuuit Bua poOOTH OIIHIOETHCS 32 YOTHPUOAIbHOIO MIKaoro. [lizcymMKoBa o1iHKa 3a ceMecTp
BUCTAaBJISETHCS 13 ypaXyBaHHIM BCiX OI[IHOK, OIEP)KaHUX CTYJEHTOM 3a CEMECTp Ta PEe3yJIbTaTiB ICIIUTY
Barosi koe(ilieHTH 3MIHIOIOTHCS 3aJI€KHO BiJl CTPYKTYPH TUCIUILTIHU.

Koxuuit Bu1 poOOTH 3 AMCUMILIIHU OIIHIOETHCS 32 womupuodanvroro mkaiow. CemecTpoBa
MiJICYMKOBA OLlIHKAa BU3HAUAETHCS K CEPEIHHO3BAKEHA 3 YCIX BH/IIB HABYAJIbHOI pOOOTH, BUKOHAHHUX 1
3MQHUX MO3UMUEHO 3 BpPaXyBaHHSIM BaroBux KoedimieHtiB. CTyaeHT, skuii HaOpaB MO3UTUBHHIA
CepeaHbO3BAKEHUN Oall 3a MOTOUHY poOOTY 1 HE 3/1aB MiJCYMKOBUN KOHTPOJIBHHM 3aXijl, BBAXKAETHCS
HEBCTUTAIOYUM.

[Ipu oriHIOBaHHI 3HAHb CTY/ACHTIB 3[IHCHIOIOTHCS Pi3HI 3aCO0M KOHTPOIIIO, 30KpeMa MOTOYHHIA
KOHTPOJIb 3[1ACHIOETHCS M1 Yac MPAKTHUYHUX 3aHATh, IPU YOMY BPAXOBYIOTHCS Pi3HI BUIU POOOTH.
OxpeMo 3IIHCHIOETBCS KOHTPOJIb 32 BUKOHAHHSIM CaMOCTIHHOI Ta iHAUBIAyanbHOI poboTu. [Ipotsrom
CEeMECTpY CTYICHT IOBUHEH OTPUMATH 8 OLIHOK Ha JJa00OpaTOpHUX 3aHSTTAX.

ITpu ouiHIOBaHHI 3HaHb CTYJCHTIB BUKJIa/1a4 KEPY€ETHCS TAKUMU KPUTEPISIMH.

O1iHKY ,,BIIMIHHO” OTPUMY€ CTYAEHT 3a IIMOOKE 1 MOBHE OMAaHyBAaHHS 3MICTy HaBYAJIbHOTO
MaTepiajiy, B KOMY BiH JIETKO OpI€HTYEThCS, OHATIMHOIO amapary, 3a yMiHHS 3B’S3yBaTH TEOpIIO 3
MPAKTUKOO, BUPILIYBaTH NMPAKTUYHI 3aBJIaHHS, BUCIIOBIIOBATU 1 OOIPYHTOBYBAaTH CBOi CYIXKEHHS 1
KOHCTPYKTHBHI pillleHHs. BiaMiHHa olliHKa nepefdadyae rpaMOTHUI, JIOTTUHUN BUKIJIAJ BIANOBIIL (K B
YCHIH, TaK 1 B MUCbMOBIH (opMi), IKICHE 30BHIIIHE O)OPMIICHHS.

O1iHKy ,,0Ope” OTpUMYy€ CTYICHT 3a TMOBHE 3aCBOE€HHS HABYAIBHOTO Marepiajy, BOJOMIHHS
MOHATIMHUM amapaToM, OpIEHTYBaHHsS B BHBYEHOMY Marepiaii, CBIJOME BUKOPUCTAHHS 3HAHb AJIs
BUPIIICHHS IPAaKTUYHUX 3aBIaHb, TPAMOTHUIN BHUKJIAJ BIANOBI/I, aje y 3MICTI 1 (hopMi BIAMOBIII Malln
MICLIE OKpeMl HETOYHOCTI (IMOXMOKH), HEUITKI (OpMYIIOBaHHS 3aKOHOMIPHOCTEW Tomio. Biamosink
CTy/IeHTa Ma€ OyyBaTUCh HA OCHOBI CAMOCTIMHOTO MUCJICHHSI.

Ouinku "3a70BUIBHO" 3acIyroBy€ CTYIEHT, SKUI BUSBHUB 3HAHHS OCHOBHOTO HaBYaJbHO-
MIPOTPaMHOTO MaTepiairy B 00cs31, He0OX1THOMY /TSl TOAAJIBIIOTO HABUYAHHS Ta MPAKTHYHOI JisSTTBHOCTI
3a mpodeci€ro, MO CHPABISIETHCS 3 BUKOHAHHSAM TPAKTHYHHUX 3aBAaHb, IMEepea0adeHuX MpOorpamoro.
Or1iHKY "3a70BUTHHO" 3aCITyTOBYE CTY/ACHT 32 HEMOBHE OIMAHYBAHHS MPOTPAMHOTO MaTepiary.

Oninka ,,He3aJ0BIJIbHO BUCTABJISETHCS, KOJIU CTYAEHT Ma€e po3pi3HEH1, 0€3CUCTEMH1 3HAHHSI, HE
BMI€ BUJUISITH TOJIOBHE 1 JPYropsiHE, JONYCKAE€ThCS MOMUIIOK Yy BU3HAUYEHHI MOHAThH, MEPEKpyUdye iX
3MICT, XaOTHYHO 1 HEBIIEBHEHO BUKJIa/Ia€ MaTepiai, He MO)K€ BUKOPHUCTOBYBAaTH 3HAHHS MPU BUPIIIEHHI
MPAKTUYHUX 3aBJaHb.



Ha ocHOBI pe3ynbTariB HOTOYHOTO KOHTPOJIIO BUCTABIISETHCA MiJCYMKOBA CEMECTPOBA
OILlIHKA.
CTpyKTypyBaHHS JUCHUILIIHM 32 BUAAMH POOIT i OliHIOBAHHS pe3yJIbTaTiB HABYAHHS
CTY/JEHTIB JIeHHOI ()OpMH HABYAHHS Y ceMeCcTPi 32 BArOBUMHM KoedinicHTamu

AynurtopHa CemecTpoBuii
p060Ta KOHTPOJIb

JlaboparopHi poboTtu Ne: Tecropiit KOHTPOIE:

1 | 2] 3] 4]5]e6]7]3s TK Icnut
BK: 0,5 0,1 0,4

Ymoesni nosnauennsi: KP — xontrponsaa pobora; BK — Barosuit koedinient; TK — recToBuii KoHTpoIb

[lincymkoBa ceMecTpoBa OILIHKAa 3a HaIlOHATbHOIO ImKaimol 1 mkanoro EKTC
BCTAaHOBIIIOETHCS B aBTOMATH30BAHOMY PEKMMI MICIS BHECEHHS YCIX OI[IHOK /IO EJIGKTPOHHOTO
xkypHairy. [Ipy IboMy 32 BITYM3HSHOO IIKATOK CTABUTHCS OLIHKA 32 YOTUPUOATBHOIO , a 32 IIKAJIOK0
€KTC — OykBeHe mo3HaueHH OLIIHKH, 1110 BiIMOBiIa€ HaOpaHiil CTYIEHTOM KiJIbKOCTI OaJiB.

ChiBBigHoOIIeHHS BITYN3HAHOI LIKAJJIHM OLiHIOBAHHA i I1kaau oninoBanusa €CKTC

) [HcTUTYyHiiHA
Ominka | . . .
1HTepBajlbHA Bitunsnsna ouinka, kputepii
€KTC .
niKana oais
A 4.75.5.00 5 Biominno — rmuboke 1 TOBHE OMAaHyBaHHS HABYAJIBHOTO MaTepiamy |
> ’ BUSIBIICHHS BIJTIOBIIHUX YMiHb Ta HABHKIB
00pe — TIOBHE 3HAHHSI HABYAJHHOTO Marepiary 3 KUIbKOMA)
B 425474 | 4 |[Ho0P plaiy
HE3HAYHUMH TOMUIIKAMU
/lobpe — B 3aranbHOMY IpaBWJIbHA BIANOBIAb 3 JBOMa TPbOMA|
C 3,75-424 | 4 P v 1P P
CYTTEBUMH IIOMHUIIKAMHU
3a006inbno — HENOBHE ONAHYBaHHS MPOTPaMHOI0 Marepiaiy, aie
D 3,25-3,74 3 |mocrtarHe IS MPaKTUYHOI JiSUTBHOCTI 3a Ipodeciero
3a0o06inbno — HENMOBHE OMAHYBaHHS IMPOTPAMHOTO Marepiaiy, M0
E 3,00-3.,24 3 |3amoBONBHSE MiHIMAIIbHI KPUTEPIi OI[IHIOBAHHS
He3a006inbno — 6e3CUCTEMHICTD O/IEP)KAHUX 3HAHb 1 HEMOXKJIUBICTb
FX 2,00-2,99 2  |IpOJOBXKUTH HaBYaHHS 0€3 JOAATKOBUX 3HAHb 3 JUCIUILIIHU
He3aodoeinbno — HeoOX1/1HA cepiio3HA Mo/ajbIIa podOTa 1 OBTOPHE
F 0,00-1,99 2 |BUBYCHHS IUCIUILIIHU
8. MUTAHHS JJIs1 CAMOKOHTPOJIIO
1. OcHOBHI 3acay JIOJUHO-MAIIIMHHOI B3a€EMOIIT
2. CydacHi miJIxoau J10 JIOIMHO-MAIIHHHOI B3a€EMO/III.
3. Ilpuxiiaay TUMOBUX CHUCTEM PEaJIbHOTO Yacy.
4. OCHOBHI BUMOTH JI0 CUCTEM JIFOJJMHO-MAIIIMHHOI B3a€MOJIII.
5. CucremH )OPCTKOTO 1 M SIKOTO peabHOro 4acy
6. Ilporec sk OAUHUIIA IEKOMITO3HUIIIT B CUCTEMAX JIFOAUHO-MAIIMHHOI B3a€MOII.
7. Cranu npouecy. [lepexin mix cranamu. Onepartii Hajl poLecamH.
8. CTpyKTypH AaHUX Ta MPIOPUTETH MPOLECIB.



10.

11

15

28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

OCHOBH apXiTEKTYpH CUCTEM PEAJILHOTO Yacy.
Yepru.

. IlepepuBanHs.
12.
13.
14.
. [Ipouec-npaiisep.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

KepyBanHs nam’4rTio.
KepyBanns npouecamu.
bnoku BBeneHHS Ta BUBEICHHS.

3aranpHa cxema MPOXO/HKCHHS 3aIllUTiB BBBBOY-BHBOJY.

JloriuHi KaHaJH MPOIIECY.

ApXIiTeKTypa MporpaMHOTo 3a0€3MEeYSHHS CHCTEM JIFOAMHO-MAIIMHHOI B3a€MOi.

Oco0IMBOCTI BiITIAr0/KEHHS POTPAMHOT0 3a0€31eYEeHHS CHCTEM JIIOMHO-MAITUHHOT B3a€MOJIIT
Metoau po3pOOKH IPOrpaMHOTo 3a0e3MeUeHHsI Cy9aCHUX CUCTEM JIFOIMHO-MAIIMHHOI B3a€EMO/I1.
MognentoBaHHs.

OCHOBHI XapaKTEPUCTHKH CUCTEM PEATLHOTO Yacy

CuHXpOHI3aITis.

3arpumku. Jlenmaiin.

JIaTeHTHICTb.

Jlxurrep

Oco06arBOCTI BpaxyBaHHS YaCOBUX XapaKTEPHCTUK CHUCTEM JFOJMHO-MAIIMHHOI B3aEMOJIT MpH
PO3pOOIIi MPOTrpamMHOTO 3a0€3eCUCHHS.

PiBHsHHS OanaHCiB.

[aTepdetic.

JIromuHO-MaIMHAWKA iHTedelC.

Knacudikamis 1roquHO-MaIMHHUX iHTEpEHCiB.

Oco0IMBOCTI JIFOMUHO-MAIIMHHOTO 1HTEP(hEHCy CydaCHUX CUCTEM PEaTbHOTO Yacy.
KomyHikarist Ta miaTpuMKa JaHUX pPeaIbHOTO Yacy.

Opranizaiist 10CTyny 0 JaHHX.

OcHOBH PO3POOKH CY4acHOTO MPOTPAMHOTO 3a0e3MeUeHHS CHCTEM JIFOMWHO-MAITHHHOI
B3a€EMO/III.

MoBu nporpamyBaHHs.

CepenoButia po3poOKHu.

3aco6u B13yaJbHOTO MTPOrpaMyBaHHS.

Mertoau Bi3yaJlbHOTO IPOTPaMyBaHHS CHCTEM JIFOJMHO-MAIIMHHOT B3a€MOIi.

InTepdelicu Ta enemeHTH KepyBaHHS.

BnactuBocti 00’ €KTiB.

AAropuTM™mu 1 IpoLieypH.

AmnaparHa Ta nporpamMHa peaniszalisi CUICTEM JIIOIMHO-MalIMHHOI B3a€MO/IIT.

I'papiuna MoBa mporpaMyBaHHS.

MogenroBanas

CrnemianizoBani 3aco0u rpadiyHOi MOBU Il PO3POOKH MPOTPamMHOrO 3a0e3MeUeHHs CHCTEM
JIFOMHO-MAIITMHHOT B3aEMOJIII.

9. METONYHE 3ABE3INEUEHHS
HapuanpHuii mporec 3 AMCHUIUIIHM TOBHICTIO 1 B JOCTaTHIM KINBKOCTI 3a0e3nedeHuit

HeoOXiTHOI HAaBYAIHHO-METOAUYHOIO JIITEPATYPOIO.

JIroqMHO-MaIIMHHUHN B3a€EMOIiS | METOAMYHI BKa31BKU JI0 JJAOOPATOPHUX POOIT JUIsI CTY/ICHTIB 3a

ocBiTHBO-TIpo(deciitHoro mporpamoro 121 Inxenepis nporpamuoro 3ade3neuenss / F0.B.dopkyH. —
XMenpHULBKHH : XHY, 2023.



9. PEKOMEH/IOBAHA JIITEPATYPA
OcHoBHA

1.  Martynyuk V., Forkun y., Forkun I., Novak T. Architecture of solar panel intelligent
monitoring systemby means of industrial controller. «Measuring and computing devices in technological
processes», 2020, issue 1. P. 46-50

2. Kysnenoga 10. A., Kipinenko O. I, JIyumesa O. B. JlronuHO-MammHHa B3a€EMOTis: HAaBY.
noci0. 3BuKoHaHHs J1a0. PoOit. Xapkis: Hair. aepokocm. yH-T iM. M. €. JKykoBcbKkoro «Xapk. aBiailiiH.
1H-T», 2020. 90 c.

3. Harder D.W. A practical introduction to real-time systems for undergraduate engineering.

D. W. Harder, J. Zarnett, V. Montaghami, A. Giannikouris. — University of Waterloo, 2018. — 744p.

4. [Taceka, M. C. Jlromuno-mamuaanii iHTepdeiic : koHcnekT jekiii / M. C. Ilaceka. -
IBano-®pankiscek : IDHTYHI, 2019. - 194 c.

5. [Tomnenko I.I. Koncnekr nexiiid 3 nucuuiuiinu «JIronuHo-MammHHUR iHTEpdEic
/ L.T". ITomneunxo. — Oneca, 2019. — 38 c.

6. IlociOHuMk 3 JeKmiil 3 JUCHMIUIIHM  «ABTOMAaTM30BaHI  CHCTEMH  KEpyBaHHS
TEXHOJIOTTYHUMH Tiporiecammu» / Yiknaaad: Kapramos B.B. —Tepuonins : Bug-Bo THTY imeni IBana
[Tymros, 2017 —149c.

7.  IanmwkiB, FO. B. IIporpamMHO-TeXHI4YHI KOMIUIEKCH aBTOMaru3amlii : JabopaTropHuit
npaktuky™m / FO. B. I1anbkiB. - IBano-®pankisebk : IDHTYHI, 2019. - 103 c.

JlomarkoBa

1. IlIporpamyBaHHS B aBTOMAaTM30BaHUX CHUCTEMaX YMPABIIHHS TEXHOJOTIYHUMU
nporecaMu: MeToauyYHI BKa3iBKM J0 BUKOHAHHS J1abopaTopHOi poOoTH «IMmiTalliiiHe MOJEITIOBaHHS
cuctemu kepyBaHHs» cTyaeHTIB HTYY «KIII» HanpsMy miaroToBku « ABTOMaTH3allis Ta KOMIT FOTEPHO-
inTerpoBani Texnonorii» / Yki.: O.B. Crenanens, C.I'. barrok — K.: KIII, 2019. — 28 c.

2. [Tommenko I.I. MetoaudHi BKa3iBKH /Il BUKOHAHHS MPAKTUIHUX POOIT 3 TUCIUILTIHA
«JlromuHO-MamMHHWE iHTepdelic» IS MIATOTOBKH MOJIOAIIMX CIICHIANICTIB 3a crerianpHicTio 121
«Imxenepis nporpamuoro 3abesneueHus» / L.I. [Tomnenko. — Oneca, 2019. — 88 c.

11. THOOPMAIIIAHI PECYPCH

1. MoaynsHe cepesoBHiie A HaBdanHs. Jloctyn 1o pecypey: https://msn.khnu.km.ua.
2. EnexrtponHa 6i6mioreka yHiBepcurery . Jloctym mo pecypey: http:/lib.khnu.km.ua/asp/php_f/plage_lib.php.
3. Pemosutapiit XHY. loctyn g0 pecypey: http://elar.khnu.km.ua/jspui/?locale=uk.
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Human-Computer Interaction

Field of study: 12 - Information Technologies
Major: 121 — Software Engineering
Level of Higher Education: First Level (Bachelor)
Educational program: Software Engineering

Discipline status: Compulsory

Faculty: Information Technologies
Department: Higher Mathematics and Computer Applications

Semester
Total Number of hours control form
Credits
Classwork hours
N
Q 20 8 2
S 2 2 | 48 2|9 &
8 g 2 2|85 | g8 2
E s 5 8| 8 Sa| 58 | EBE| o | § &
= 8 2 = s |s2|g5a| € &2 4 g » £
E: §|E| © 8 | §|25|28| § |25 2 |d g | &
7} >| v m = = i [ B s 7] S =8 o g o &3
Full-time
+
Dayemey | 47| 5 | 150 [ 34| 34 82
Total 5 180 34 34 82

The course program is based on the Higher Education Standard, the 2023 Bachelor's degree

educational program, and the curn';:u'l’ /
|

e
<

Program’s author

o

P
=

Yu. Forkun

Approved at the staff meeting of the Software Engineering Department

Minutes from 31.08.2023 No. 1

Head of the Software Engineering Depa.rtm%7‘Z L. Bedratyuk
The course program is approved by the Academic Board of the Faculty of Information technologies

Head of the Academic Boar&[

O-S.-Savenko

Khmelnytskyi 2023
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HUMAN-MACHINE INTERACTION

Type of discipline Mandatory

Level of higher education First (bachelor's)
Language of instruction Ukrainian, English
Semester 5

ECTS credits 5

Course study mode Full-time (Daytime)

Learning outcomes. According to the Standard of Higher Education and Educational Program, the
discipline must ensure:

Competencies: Ability to solve complex specialized tasks or practical problems of software

engineering, characterized by complexity and uncertainty of conditions, using information technology

theories and methods. . Ability to participate in software design, including modeling (formal description) of

its structure, behavior and functioning processes; Ability to formulate and provide software quality requirements
in accordance with customer requirements, terms of reference and standards

Program learning outcomes: To analyse, purposefully search for, and select the necessary information, reference

resources, and knowledge for solving professional tasks, considering modern scientific and technical

achievements. To have the skills to develop a human-machine interface.

The content of the discipline. Fundamentals of human-machine systems and their interaction. History of human-

machine interaction. Architecture of Human-Machine Interaction Systems Interaction models: from mechanical

to electronic. Human-machine interface and its components. Ergonomics in human-machine interaction. Interface
design principles. Basic software of human-machine systems. Characteristics of human-machine systems and
systems. Fundamentals of working with sound and graphics in interfaces. Features of signal processing in human-
machine Systems. I/O technologies in interaction systems. The use of machine learning in interaction systems.

Methods of recognition and interpretation of human behavior. Human-Machine Interfaces. Console programming

of human-machine systems systems. Visual programming of human-machine interfaces and human-machine

systems. Programming of human-machine and human-machine interfaces using a graphical language.

Development of adaptive interfaces. The use of machine learning in interaction systems. The use of artificial

intelligence to support human-machine interaction. Security and Privacy in Human-Machine Interaction Systems.

Evaluation and testing of interaction systems. Ethical Issues in Human-Machine Interaction. Innovations and

trends in human-machine interaction. The Future of Human-Machine Interaction

Planned educational activities: lectures — 34 hours, laboratory work — 34 hours, individual work — 82 hours;

total — 150 hours.

Forms (methods) of training: lectures (using visualization methods); laboratory classes (using computer

modeling methods), independent work, verbal, visual, practical, problem-based, productive, reproductive, partial-

searching, computer modeling

Forms of assessment of learning outcomes: oral questioning, testing.

Form of semester control: exam

Learning Resources:

1. Martynyuk V., Forkun y., Forkun 1., Novak T. Architecture of solar panel intelligent monitoring
systemby means of industrial controller. «Measuring and computing devices in technological
processes», 2020, issue 1. P. 46-50

2. Kuznetsova, Y. A., Kirilenko, O. G., and Luchsheva, O. V. Human-machine interaction. Helps. With the

execution of the lab. Works. Kharkiv: Nats. Aerospace. University of them. M. E. Zhukovsky "Khark. Aviation.

Inst., 2020. 90 p. (in Russian).

3. Computer Systems of Real Time: Textbook / V. G. Zaitsev, E. I. Tsybaev / Kyiv: KPI them. Igor Sikorsky,

2019. - 162 p.

4. Real-Time Systems / ed. by K. Jian. — InTech, 2020. — 170 p.

5. Real-Time Systems, Architecture, Scheduling, and Application / ed. by S. Babamir. — InTech, 2021. — 334 p.

6. Harder D.W. A practical introduction to real-time systems for undergraduate engineering. D. W. Harder, J.
Zarnett, V. Montaghami, A. Giannikouris. — University of Waterloo, 2019. — 744p.

7. MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.
8. University Electronic Library. Access to the resource: http://library.khmnu.edu.ua.

Lecturer: Candidate of Technical Sciences, Associate Professor Forkun Y. V.
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3. EXPLANATORY NOTE

The discipline "Human-Machine Interaction" is one of the professional disciplines and occupies a
leading place in the training of specialists of the educational level "Bachelor" in the specialty 121 —
"Software Engineering" in the educational and professional program "Software Engineering".

The purpose of the discipline. Formation of the personality of a specialist capable of performing typical
and complex tasks of automation and implementation of computer-integrated technologies by
programming human-machine interaction.

Subject of discipline. Human-Machine Interaction and Methods and Means of Programming Real-Time
Systems.

The tasks of the discipline. Formation of practical skills in the development of human-machine
interfaces and human-machine interaction, using appropriate development environments and application
packages.

Prerequisites: Programming; Object-oriented programming; Computer Electronics and Microprocessor
Technology; Programming of microprocessor control systems.

Corequisites: Internship; Qualification work.

According to the Standard of Higher Education in the specified specialty and educational program, the
discipline must provide:

Integral competence

Ability to solve complex, specialised tasks or practical problems in software engineering, characterised
by complexity and uncertainty of conditions, using information technology theories and methods.
Special (Professional) Competencies (PC):

PC2. Ability to participate in software design, including modeling (formal description) of its structure,
behavior and functioning processes;

PC4. Ability to formulate and provide software quality requirements in accordance with customer
requirements, terms of reference and standards.

Program Learning Outcomes:

PLOOL. To analyse, purposefully search for, and select the necessary information, reference resources,
and knowledge for solving professional tasks, considering modern scientific and technical achievements.
PLOO08. To have the skills to develop a human-machine interface.

Learning outcomes. A student who has successfully completed the study of the discipline should:
skillfully use the conceptual apparatus of human-machine interaction to develop systems of human-
machine interaction; determine what properties certain objects have along with the functions and
operations assigned to them; characterize and classify discrete objects; build discrete objects of human-
machine interaction that satisfy predetermined properties; be able to use the apparatus of human-machine
interaction for modeling of the subject area of machine systems; software and hardware for building
human-machine interaction systems.

Discipline Policy. The organization of the educational process for the discipline complies with the
requirements of the provisions on organizational and instructional-methodological support of the
educational process, the educational program, and the curriculum. Students are required to attend
lectures, practical classes, laboratory work, etc., according to the schedule, not to be late for classes, and
to complete all tasks and checkpoints according to the schedule. Missed practical classes and laboratory
work must be independently completed by the student in full and reported to the instructor no later than
one week before the next assessment. For practical classes and laboratory work, students must prepare
on the relevant topic and demonstrate active participation. Knowledge acquired by an individual in the
discipline or its specific sections through informal education is credited according to the Regulation on
the procedure for transferring learning outcomes and determining academic differences at KhNU.

4. COURSE CREDIT STRUCTURE
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Number of hours allotted for:

Topic Name Lecture Laboratory work SRS

Topic 1. Fundamentals of human-machine systems and 2 5
their interaction. History of human-machine
interaction.
Topic 2. Architecture of Human-Machine Interaction 2 5
Systems Interaction Models: From Mechanical to
Electronic.
Topic 3. Human-machine interface and its components. 2 5
Ergonomics in human-machine interaction.
Topic 4. Interface design principles. 2 5
Topic 5. Basic software of human-machine systems 2 4 5
systems.
Topic 6. Characteristics of human-machine systems 2 4 5
and systems. Basics of working with sound and
graphics in interfaces.
Topic 7. Features of signal processing in human- 2 4 5
machine systems. I/O technologies in interaction
systems.
Topic 8. The use of machine learning in interaction 2 5
systems. Methods of recognition and interpretation of
human behavior.
Topic 9. Human-Machine Interfaces. Console 2 5
programming of human-machine systems
Topic 10. Visual programming of human-machine 2 4 5
interfaces and human-machine systems.
Topic 11. Programming of human-machine and human- 4 4 6
machine interfaces using a graphical language
Topic 12. Development of adaptive interfaces. 2 4 5
Topic 13.The use of machine learning in interaction 2 4 6
systems.
The use of artificial intelligence to support human-
machine interaction.
Topic 14. Security and Privacy in Human-Machine 2 2 5
Interaction Systems.
Topic 15. Evaluation and testing of interaction systems. 2 4 5
Topic 16.Ethical Issues in Human-Machine Interaction. 2 5
Innovations and trends in human-machine interaction.
The Future of Human-Machine Interaction

Total for the fifth semester: 34 34 82
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5. PROGRAM OF THE DISCIPLINE
5.1. The content of the lecture course

Ne List of lecture topics, their annotations Number of]
Lecture Fifth semester hours
1 |Fundamentals of human-machine systems and their interaction. History of 2
human-machine interaction.

2 | Architecture of modern human-machine systems. Hard and soft real-time 2
systems. Queue. Abend. Memory management.

3 |Human-Machine Interface in Modern Real-Time Systems. Real-time data 2
support. Organization of access to data.

4 |Interface design principles. 2

5 |Basic software of human-machine systems systems. 2
Characteristics of human-machine systems and systems. Basics of working with
sound and graphics in interfaces.

7 |Features of signal processing in human-machine systems. I/O technologies in 2
interaction systems.

8 | The use of machine learning in interaction systems. Methods of recognition and 2
interpretation of human behavior.

9 | Human-Machine Interfaces. Console programming of human-machine systems 2
systems.

10 | Visual programming of human-machine interfaces and human-machine systems. 2

11 | Programming of human-machine and human-machine interfaces using a graphical 2
language

12 | Programming of human-machine and human-machine interfaces using a graphical 2
language

13 | Development of adaptive interfaces. 2

14 | The use of machine learning in interaction systems. 2
The use of artificial intelligence to support human-machine interaction.

15 |Security and Privacy in Human-Machine Interaction Systems 2

16 |Evaluation and testing of interaction systems. 2

17 |Ethical Issues in Human-Machine Interaction. Innovations and trends in human- 2
machine interaction. The Future of Human-Machine Interaction

Generally 34
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5.2. Content of laboratory work

No List of laboratory topics, their annotations Number of]
Fifth semester hours
1 |Fundamentals of programming in the Arduino IDE environment. Learning how to 4
work with input and output discrete signals
2 |Organization of reading signals from sensors 4
3 |Implementation of software control of DC commutator motor. 4
4 |Investigation of servo drives and implementation of the cyclogram 4
5 |Investigation of the operation of a manipulator with remote control 4
6 |Implementation of blocking the manipulator when obstacles are detected 4
7 | Software development for the robotic area. 4
8 | Use of computer vision when controlling a robot. 6
Generally 34
5.3. The content of independent work
Number]
Week .
number Type of independent work of hours
Fifth semester
1  |Elaboration of lecture material. Preparation for laboratory work Nol. 5
2 | Elaboration of lecture material. Processing of the results of laboratory work Nol. 5
3 |Elaboration of lecture material. Preparation for laboratory work No2. 5
4  |Elaboration of lecture material. Processing the results of laboratory work No2. 5
5 |Elaboration of lecture material. Preparation for laboratory work No3. 5

6 |Elaboration of lecture material. Processing the results of laboratory work No3,| 5
Preparation for test control.

7  |Elaboration of lecture material. Preparation for laboratory work No4. 5
8 | Elaboration of lecture material. Processing of the results of laboratory work No4. 5
9 |Elaboration of lecture material. Preparation for laboratory work No5. 5
10 |Elaboration of lecture material. Processing of the results of laboratory work NoS5. 5
11  |Elaboration of lecture material. Preparation for laboratory work No6. 5

12 |Elaboration of lecture material. Processing of the results of laboratory work No6. 5
Preparation for the test.

13 |Elaboration of lecture material. Preparation for laboratory work No7. 5
14 |Elaboration of lecture material. Processing of the results of laboratory work No7. 5
15 |Elaboration of lecture material. Preparation for laboratory work NoS§. 4
16 |Elaboration of lecture material. 3

17 |Elaboration of lecture material. Processing the results of laboratory work No8.| 5
Preparation for the final control event.

Total for the fifth semester| 82
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6. TEACHING METHODS

The learning process in the discipline is based on the use of traditional and modern methods. In
particular, lectures are conducted by verbal methods, and laboratory classes are conducted by practical
and visual methods using information technologies and modern means of their implementation and are
aimed at acquiring practical skills in the implementation of human-machine interfaces and their
programming and are aimed at mastering the basic concepts of machine interfaces by students and using
tools for their programming and development.

7. ASSESSMENT FORMS AND METHODS

Control over the assimilation of educational material is carried out on the basis of current control.
When assessing students' knowledge, various means of control are carried out, in particular, current
control (processing of theoretical material), test tasks, control works.

Intermediate control, which consists in checking students' knowledge of topics, is carried out in
the form of test tasks.

The grades received by the student during the current, intermediate control are not retaken.

Each type of work is evaluated on a four-point scale. The final grade for the semester is set taking
into account all the grades received by the student for the semester and the results of the exam Weighting
coefficients vary depending on the structure of the discipline.

Each type of work in the discipline is evaluated on a four-point scale. The semester final grade
is determined as the weighted average of all types of academic work, completed and passed positively,
taking into account the weighting coefficients. A student who has scored a positive weighted average
score for the current work and has not passed the final test is considered underachiever.

When assessing students' knowledge, various means of control are carried out, in particular,
current control is carried out during practical classes, and various types of work are taken into account.
Separately, control over the performance of independent and individual work is carried out. During the
semester, the student must receive 8 marks in laboratory classes.

When assessing students' knowledge, the teacher is guided by the following criteria.

The grade "excellent" is given to the student for a deep and complete mastery of the content of
the educational material, in which he is easily oriented, the conceptual apparatus, for the ability to
connect theory with practice, solve practical problems, express and justify his judgments and
constructive decisions. An excellent assessment involves a competent, logical presentation of the answer
(both orally and in writing), high-quality external design.

The grade "good" is given to the student for the complete assimilation of the educational material,
mastery of the conceptual apparatus, orientation in the studied material, conscious use of knowledge to
solve practical problems, competent presentation of the answer, but in the content and form of the answer
there were some inaccuracies (errors), unclear formulations of patterns, etc. The student's answer should
be based on independent thinking.

The mark "satisfactory" is deserved by a student who has shown knowledge of the basic
educational and program material to the extent necessary for further training and practical activities in
the profession, coping with the implementation of practical tasks provided by the program. The mark
"satisfactory" deserves a student for incomplete mastery of the program material.

The grade "unsatisfactory" is given when the student has scattered, unsystematic knowledge,
does not know how to distinguish the main and secondary, makes mistakes in the definition of concepts,
distorts their content, chaotically and hesitantly presents the material, cannot use knowledge in solving
practical problems.

Based on the results of the current control, the final semester grade is set.
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Structuring the discipline by type of work and assessing learning outcomes
full-time students in the semester by weighting coefficients

Classroom work Semester control
Laboratory work No: Test control:
t[2[3J4[sJe[77]8 T S
- . 0.1 0.4

Legend: CR —test; VC — weight coefficient; TC — test control,

The final semester grade on the national scale and the ECTS scale is set automatically after
all grades are entered into the electronic journal. At the same time, according to the national scale, a
four-point mark is given, and according to the ECTS scale, the letter designation of the grade
corresponds to the number of points scored by the student.
Correlation of the national assessment scale and the ECTS assessment scale

ECTS Institutional . o
Interval Score Domestic assessment, criteria
Assessment
Scale
A 4.75-5.00 5 Excellent — deep and complete mastery of the educational material
’ ’ and identification of relevant skills and abilities
B 425474 4 Good — complete knowledge of the study material with a few minor
errors
C 3.75-4.24 4 Good — generally correct answer with two or three significant errors|
Satisfactory — incomplete mastery of the program material, but
D 3,25-3,74 3 |sufficient for practical activity in the profession
Satisfactory — incomplete mastery of the program material that
E 3,00-3,24 3 |satisfies the minimum assessment criteria
Unsatisfactory — unsystematic knowledge and inability to continue
FX 2,00-2,99 2 |training without additional knowledge of the discipline
Unsatisfactory — serious further work and re-study of the discipling
F 0,00-1,99 2 |are required
8. QUESTIONS FOR STUDENTS’ SELF-CONTROL
1. Basic Principles of Human-Machine Interaction
2. Modern Approaches to Human-Machine Interaction.
3. Examples of typical real-time systems.
4. Basic requirements for human-machine interaction systems.
5. Hard and Soft Real-Time Systems
6. Process as a Unit of Decomposition in Human-Machine Interaction Systems.
7. Process states. Transition between states. Operations on processes.
8. Data structures and process priorities.
9. Fundamentals of Real-Time Systems Architecture.
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10

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

. Queue.

Abend.

Memory management.

Process management.

Input and output units.

Process driver.

General scheme of I/O requests.

Logical channels of the process.

Software Architecture of Human-Machine Interaction Systems.

Features of software debugging of human-machine interaction systems

Methods of software development of modern systems of human-machine interaction.
. Modeling.

Key Features of Real-Time Systems

Sync.

Delay. Deadline.

Latency.

Jitter

Features of taking into account the time characteristics of human-machine interaction systems in
software development.

Equations of balances.

Interface.

Human-machine interface.

Classification of human-machine interfaces.

Features of the human-machine interface of modern real-time systems.

Real-time data communication and support.

Organization of access to data.

Fundamentals of development of modern software for human-machine interaction systems.
Programming languages.

Development environments.

Visual programming tools.

Methods of Visual Programming of Human-Machine Interaction Systems.

Interfaces and controls.

Object properties.

Algorithms and procedures.

Hardware and software implementation of human-machine interaction systems.
Graphical programming language.

Modeling

Specialized means of graphic language for the development of software for human-machine
interaction systems.

9. TEACHING AND LEARNING MATERIALS

The educational process in the discipline is fully and in sufficient quantities provided with the

necessary educational and methodological literature.

JIronuHO-MalIMHHUNA B3a€EMO/IiS : METOAMYHI BKa31BKH J10 1a0OpaTOpHUX POOIT AJIsl CTYAEHTIB 3a

ocBiTHBO-TIpodeciitHoro mporpamoro 121 [mxenepis nporpamuoro 3abesnedenss / FO.B.@opkyH. —
XMenpHULBKHH : XHY, 2023.
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10. RECOMMENDED LITERATURE

Main
OcHoBHA

1.  Martynyuk V., Forkun y., Forkun 1., Novak T. Architecture of solar panel intelligent
monitoring systemby means of industrial controller. «Measuring and computing devices in technological
processes», 2020, issue 1. P. 46-50

2. Kysnenoga 1o0. A., Kipinenko O. I, JIyumea O. B. JIronnHO-ManmmHHa B3aEMOJIis: HaBY.
noci0. 3BukoHaHHs 1ab. Po6it. Xapkis: Harm. aepokocm. yH-T iMm. M. €. XKykoBcbkoro «Xapk. aBiamiifH.
1H-T», 2020. 90 c.

3. Harder D.W. A practical introduction to real-time systems for undergraduate engineering.

D. W. Harder, J. Zarnett, V. Montaghami, A. Giannikouris. — University of Waterloo, 2018. — 744p.

4.  Tlacexa, M. C. JlronuHo-mammHHuid iHTEepdeiic : koncnekT jaekmin / M. C. Ilaceka. -
IBano-®pankieek : IDHTYHI, 2019. - 194 c.

5. Tommenxko L.I. Koncnekr nekmiii 3 aucuuiutiny «JIroaquHo-MammmHHUH iHTEpdency
/ L. ITomneunxo. — Oneca, 2019. — 38 c.

6. IlociOHuWk 3 JeKmiil 3 JIUCHMIUIIHAE  «ABTOMAaTH30BaHI CHCTEMH  KEpyBaHHS
TEXHOJOTTYHUMU nipouiecamu» / Yikianad: Kapramos B.B. —Tepnonins : Bun-so THTY imeni IBana
[Tymros, 2017 —149c¢.

7.  IlanmwkiB, FO. B. IIporpaMHO-TeXHI4YHI KOMIUIEKCH aBTOMaru3amlii : JabopaTtopHuit
npaktuky™m / FO. B. I1anbkis. - IBano-®pankisebk : IDHTYHI, 2019. - 103 c.

Additional
8. [IporpamyBaHHs B aBTOMaTH30BaHUX CHCTEMax YOPABIIHHA TEXHOJIOTIYHHUMHU
nporecamu: MeTonu4HI BKa3iBKM J0 BUKOHaHHs JlabopaTopHoi pobotu «IMiTariiiHe MoJentoBaHHs
cucremu kepyBaHH» cTyaeHTiB HTYVY «KIID» Hanpsimy miAroToBKr « ABTOMaTH3aIlisl Ta KOMI FOTEPHO-
iHTerpoani TexHomnorii» / Yki.: O.B. Crenanens, C.I'. bartok — K.: KIII, 2019. — 28 c.

9.  Ilomnenko I.I. MeTtoanuHi BKa3iBKM JJI1 BUKOHAHHS MPAKTUYHUX POOIT 3 JUCHUIUIIHU
«JlronuHO-MamuHHMI iHTepdelic» IS MIATOTOBKM MOJIOANIMX CIEHialicTiB 3a cherianbHicTio 121
«Inxenepis nporpamuoro 3abde3neueHss» / L.I. [Tomnenko. — Oneca, 2019. — 88 c.

11. INFORMATION RESOURCES

1. MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.
2. University Electronic Library. Access to the resource: http://library.khmnu.edu.ua.
3. University Repository. Access to the resource https://elar.khmnu.edu.ua’home.
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