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JIMCT 3ATBEP/ I KEHHS

Po6oua mporpama 3 HaB4anbHOI quciuiIiny SMART-TexHoI0TIT B
MaIIMHOOYIYBaHHI Ta MEXAHIL

Po3poOHukwu:

Cr. Bukiagay kadeapu B’siuecnias TKAYOB

(mocaia, HAyKOBHH CTYITiHB Ta BUCHE 3BaHHS) (miarmc) (iHiIiaM Ta Mpi3BUIIIE)
(mocana, HAyKOBUH CTYIIIHb TA BUCHE 3BAHHS) (miamuc) (iHinianu Ta mpi3BUIIE)

Po6oua mporpama po3riisiHyTa Ta 3aTBep/KeHa Ha 3acijaHH1 kadeapu

«KoMIT’ 10TeEpHE MOAEIIOBAHHS Ta IHTEIPOBaH1 TEXHOJIOT1l 00POOKH TUCKOMY
(Ha3Ba kadeapn)

[Iporokon Big «30» cepnns 2023 poxy Ne 1

3aBimyBau kadeapu KMIT Bitaniin HY XJIIb

(na3Ba xadeapu) (miamuc) (iniliany Ta npi3BuIe)




JIMCT NOT'OKEHHSA

[udp Ta Hassa OCKITHEOY 116 I'apanTa OII [Tignuc, nata
IPOrpamMu
131 «IIpukiagna Muxkosna BiktopoBuu
MEXaHiKa [TPOKOITEHKO

['onoBa rpynu 3a6e3neueHHs

CHeI1aIbHOCTI Oxexcanap IHEPMIKOB
(Im'st Ta mpi3Bime, miaIuC)

«30» cepnias 2023 p.




JUCT NEPE3ATBEPJ)KEHHA POBOY0I HABYAJILHOI IPOI'PAMUA

Jata 3acinaHHs ' .
Howmep [Tlignuc 3aBigyBaya ) )
kadenpu- l"apanT ocBITHBOI MTporpamu

POTOKOITY kadeapu
po3pobnuka PITH]]




META, KOMIIETEHTHOCTI, PE3YJIbTATU HABYUAHHS
TA CTPYKTYPHO-JIOI'TYHA CXEMA BUBUYEHHASA
HABYAJIBHOI JUCHUIIJITHA

Metoro Bukiamandsg HaByaiabHOl auciuiunian  «SMART-texHosorii B
MaIMHOOYIyBaHHI Ta MEXaHII» moJyisirae y (GopMyBaHHI 00CITY 3HaHb B Tally3i
NPUKIIAJHOI MeXaHIKdu B cdepl aBTOMaru3alii Ta poOoTH3alii oO0JIaHaHHS IS
00OpOoOKM THUCKOM, HaJlaHHA HaBUKIB CTYJCHTaM WIOJI0 MPOrpamMHOi Ta amapaTHOi
peanizalii KepyBaHHs MIKPOKOHTPOJIEPOM Ha 0cHOBI miaTdopmu Arduino.

KomnereHTHOCTI:

3K2. 3natHicTs npuiiMaTH OOIPYHTOBAHI PIIICHHS.

3K3. 3natHicTh BUKOPUCTOBYBATH 1H(POpMAITiitHI Ta KOMYHIKAI[IH1 TEXHOJIOTII.

3K4. 3naTHicTs reHepyBaTy HOBI 171€1 (KPEaTUBHICTH).

3K8. 3naTHiCTh BUMTHUCS 1 OBOJIOAIBATH CyYaCHUMU 3HAHHIMH.

®K1. 3pmarHICTh 3aCTOCOBYBAaTH CIIEIIai30BaHl KOHIENITyaJlbHI 3HAHHS
HOBITHIX METOJIB T4 METOJMUK MPOEKTYBaHHS 1 JOCHIDKEHHS KOHCTPYKLINA, MalluH
Ta/abo MPOLECIB B Tally31 MAIIMHOOYyBaHHS.

®K2. 3paTHICTP KpUTUYHOTO aHalli3y Ta TNPOTHO3YBaHHSA TMapaMeTpiB
Mpare3aTHOCTI HOBUX Ta ICHYIOUMX MEXaHIYHUX KOHCTPYKIIHM, MallliH, MaTepiaiiB 1
BUPOOHMYMX TNPOLECIB MAIIMHOOYAYBaHHA HA OCHOBI 3HAaHHS Ta BUKOPUCTAHHS
Cy4aCHUX aHATITUYHHX Ta/a00 KOMI FOTEPU30BAHUX METO/IIB 1 METOUK.

®K3. 3acTocyBaHHS BIANOBIIHUX METOJIB 1 PECYPCIB CydyacHOi 1HXKEHepii Ha
OCHOBI 1H(OPMAIIHHUX TEXHOJIOTIA JJIsi BUPIIICHHS HIMPOKOTO KOjJa 1HXEHEPHUX
3aJa4 13 3aCTOCYBaHHSM HOBITHIX TMIAXOAIB, METOJIB MPOTHO3YBaHHSI 3
YCBIJIOMJICHHSIM 1HBap1aHTHOCT1 PO3B’SI3KIB.

®K7. 3paTtHiCTh omucaTH, Kiacu(iKyBaTH Ta 3MOJETIOBATH ILIUPOKE KOJIO
TEXHIYHUX 00’€KTIB Ta MPOLECIB, IO IPYHTYEThCS HA IITMOOKOMY 3HAHHI Ta PO3YMIHHI
MEXaHIYHUX TEOPIi Ta MPAKTHUK, & TAKOK 0A30BUX 3HAHHAX CYMI)KHUX HayK.

Pe3yabraTH HaBYaHHS:

PH1 3acrocoByBaTu creriiaaizoBaHi KOHIICTITYaJdbHI 3HAHHS HOBITHIX METOJIB
Ta METOAMK MPOEKTYBAaHHSA, aHANI3y 1 JOCIIIKEHHS KOHCTPYKIIM, MammH Ta/abo
MIPOLIECIB B Tally31 MAIIMHOOY/TyBaHHS Ta CyMI>KHHUX TaTy3sIX 3HaHb.

PH2 Po3po6usisiti 1 CTaBUTH HAa BUPOOHUIITBO HOBI BHUJIM MPOMYKIIii, 30KpemMa
BUKOHYBATH JOCIIHO-KOHCTPYKTOPChKI poOOTH Ta/abo po3po0ATH TEXHOJIOTIYHE
3a0€e3ne4YeHHs POIeCy X BUTOTOBJICHHS.

PH3 3actocoByBaTM cUCTEMH aBTOMAaTH3allli 11 BUKOHAHHS JIOCJIJIKEHb,
MIPOEKTHO-KOHCTPYKTOPCBKUX POOIT, TEXHOJOTIYHOI MIATOTOBKM Ta 1HXXEHEPHOIrO
aHaJTi3y B MAlIMHOOY/TyBaHHI.

PH8 OsgononiBati CcydyacHUMHU 3HAHHSMH, TEXHOJIOTISIMH, IHCTPYMEHTaMH 1
METOJIaMH, 30KpeMa 4epe3 caMOCTIHE OmpalfoBaHHs (HaxoBOi JITEpaTypH, y4acTh y
HAYKOBO-TE€XHIYHUX Ta OCBITHIX 3aX0/1aX.

PH15 I[IpogemMoHCTpyBaTH 3HaHHS CTPYKTYPH, PYHKLIOHYBAaHHS, TEXHIYHOTO Ta
MPOrpaMHOTO 3a0e3redyeHHs 1HGOPMAaIIiHO-BUMIPIOBATBHUX KOMIT FOTEPU30BAHUX
CUCTEM B MalTMHOOY1IBHOMY BUPOOHMIITBI.



CTpPYyKTYpPHO-JI0TiYHA cXeMa BUBYEHHS HABYAJIbHOI JMCHUILIIHH

BuBuenus miel qucuumiigm Ha pe3ynbrat BUBYCHHS ITi€1 AUCIUTUTIHA
0e3IocepeIHbO CITUPAETHCS Ha: 0e3IoCepeIHBO CITUPAFOTHC:
Beryn no daxy ABTOMAaTH3aIlil  TPOIECIB Ta  CHUCTEMU
aBTOMAaTH30BAaHOIO MIPOCKTYBaHHS

TEXHOJIOT1H B 00p0OIIi THCKOM

OcHoBu iH(pOpMaIiTHIX
TEXHOJIOT1 B 00pOOIT THCKOM

OCHOBH MO/IETTIOBAHHS MPOLIECIB B
00poOI1i THCKOM

TexnoJorii Ta o0agHaHHS IS
BUPOOHUIITBA THYTUX IPOQ1IiB




OINIUC HABYAJILHOI JUCIUIIJIIHUA
(po3Moi HABYAILHOTO Yacy 3a CEMECTPaMHU Ta BHJIaMU HaBYAJIbHUX 3aHSTH)
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CriBBITHOIIEHHS KIJIbKOCTI TOJIMH ayIUTOPHUX 3aHSThH JI0 3arajibHOTO 00CATY

cknanae 40,0%:




CTPYKTYPA HABUYAJIbHOI JUCHUILIITHA

x g
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= O E{ Howmep cemectpy (fncmo NUCLIMINTIHA BUKJIAAACTHCS % g
E = E“ = Y MEKiIbKOX ceMeCTpax). s 2
o 5 = 5 Ha3Bu 3MicTOBUX MOJYIIiB. CE =
= % = X HailimenyBaHHs TeM Ta MUTaHb KOXKHOTO 3aHATTA. g
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1 2 3 4 5
3micToBuit Moayiab Ne 1 OcHOBH MporpaMHOi Ta anapaTHOi peai3allii KepyBaHHS
MiKPOKOHTPOJIEPOM
1 JIP 4 BaumanHs cBiT/iofionamu. 1-7
CP 6
[IpakTHuHa peasisalisi.
2 JIP 4 KepyBaHHs siCKkpaBiCTIO CBITIOAIOAY B 3aleXHOCTI Bix | 1-7
CP 6 PiBHS 30BHIITHBOI OCBITIIEHOCTI.
[IpakTHuHa peasisalisi.
3 JIP 6 BuBenenHs iHpopMaliiiHUX TTOBiIoM/IeHb Ha JUCILIeH. 1-7
CP 7
IIpakTriyHa peasnisarjis.
4 JIP 6 BusnadyeHHs BiAcTaHi 3a JOMOMOTOIO YJIBTPa3BYKOBOTO | 1-7
CP 7 JTaT4duKa.
IIpakTryHa peasnisaijis.

3mictoBuil Moaynb Ne 2 BukopucTtanHst MOAyMiB Ta 610J110TEK AJI IPOrpaMHOi Ta anapaTHO1

peaizalii KepyBaHHS MiKPOKOHTPOJIEPOM

5 JIP 4 BinctexxeHHs  cUTHaNIB  €HKoJepa 3a  jomnomororo | 1-7
CP 7 MIKPOKOHTpOJIEpa.
[IpakTruHa peasisarisi.
6 JIP 4 KepyBaHHS KpOKOBHUM JABUTYHOM 4epe3 MIKpOKOHTposep. | 1-7
CP 7
[IpakTruHa peasisarisi.
7 JIP 4 KepyBaHHs BBIMKHEHHSIM CBiTIIOAiI0AY uepe3 bluetooth. 1-7
CP 7
[IpakTryHa peani3alis.
8 JIP 4 [TigkroueHHsT TeH304aTYMKA 10 MIKpOmpoLiecopa 1-7
CP 7
[IpakTruHa peasisaLisi.
Pazom 90

(ronuH)




CAMOCTIHHA POBOTA

No : AV KinbkicTsb
o/ HasBa BuiB caMOCTIHHOT poOOTH —
1 |OnpanboByBaHHs JIEKIITHOTO MaTepiay 10
2 |IlinroroBka a0 1a0OpPaTOPHUX 3aHATH —
3 CamocTiliHe BUBYCHHS TEM Ta MMUTaHb, IK1 HE BUKIIAJAIOThCS HA 24
JEKIIMHUX 3aHATTIX
4 | BukoHaHHs 1HAMBITYaJbHOTO 3aBIAHHS 20
5 |Inmi Bumm camocTiiiHOi poOOTH -
Pazom 54




METOAU HABYAHHSA

Ha nekiiiHux 3aHATTAX BUKJIAJaHHSA MaTepialy 3I1HMCHIOEThCS B YCHIM ¢Gopmi 13
3aMrCcCOM OCHOBHHX IOJIOXKEHB JIEKIIi y KOHCHEKT. [l AeMoHcTpalii npe3eHTaiii
3aCTOCOBYETHCS] MEAIAMPOEKTOP Ta KOMIT IOTEP.

[Ipu3HaueHHs NPAaKTUYHUX 3aHATh IMOJSTa€e B MOTJIMOJIEHHI OMNpalOBaHHSA
TEOpeTUYHOTro Marepiany. [Ipu MmIATOTOBII A0 MNPaKTUYHUX 3aHATH CTYACHTaM
PEKOMEHIYETbCS ~ O3HAHOMHUTHUCA 3 TEMATHKOIO 3aHATTS, O3HAHOMHUTHUCA 3
PEKOMEHIOBAHOIO JIITEPATYPOIO.

JlabopaTopHi 3aHATTS SIB/ASIOTH C000I0 OAHY 3 (POPM OCBOEHHS TEOPETUUHOTO
Marepiany 3 OJHOYacHMM (DOPMYBaHHSIM TMpPaKTUUHMUX HaBUUYOK. I[IpoBeneHHs
nabopaTOpHUX 3aHATH TIPUMYCKA€ BUBUYEHHS TEOPETUUYHOTO0 MaTepiany 3a TeMOo
3aHSITTS; BAKOHAHHS HeOOXiTHUX pPO3paxyHKiB i eKCriepruMeHTiB; 0(OpMJIeHHS 3BiTY.

CamocriliHa poOoTa 3AIMCHIOETHCA 3 METOI0 3aCBOEHHS Ta BIANPAIIOBAHHS
HaBYaJHLHOTO Matepiany, (GOpMyBaHHS y CTYJEHTIB CAaMOCTIMHOCTI, 3/IaTHOCTI IO
MIJTOTOBKH 10 MalOyTHIX 3aHATh Ta KOHTPOJiB. CamocTiiiHa poOoTa 3a0e3Meuy€eThes
MIIPYYHUKAMH, HABYAIbHO-METOJUYHUMH TMOCIOHMKAaMM, KOHCIEKTaMH JIEKIIA Ta
METOJMYHMMM BKa3iBKaMH. YMOBHO CaMOCTIiHY poOOTy MOKHa pO3AUIUTH Ha
0a3oBy, ska 3a0e3nedyye MIArOTOBKY CTYJEHTa JO ayAUTOPHUX 3aHATH Ta
KOHTPOJIbHUX 3aXOJiB, Ta JOJIaTKOBY, SIKa CIpsSMOBaHa Ha 3aKpIiIUICHHS 3HaHb Ta
PO3BUTOK AaHANNITUYHUX HAaBUYOK. PallioHanbHe TUIaHYBaHHS Ta OpraHizamis
CaMOCTIITHO1 pOOOTH € BaXKJIMBOIO YMOBOIO ii €)EKTUBHOCTI.

1. TlosCHIOBaNbHO-TFOCTPATUBHUI METOJ — CTYJAEHTH OTPUMYIOTh 3HAHHS Ha
JEKLISX, 3 Y400OBO-METOIUYHO] JIITEPATYypU Y «TOTOBOMY» BHUIJISI.

2. PenpoayKTUBHUI METOJ — 3aCTOCYBaHHS BUBUEHOI'O HAa OCHOBI 3pa3ka ado
npaBuia, IsUIbHICTh CTYICHTIB HOCUTh AJITOPUTMIYHUN XapaKTep.

3. Meroa npo06IeMHOTO BUKIJIAJJaHHSI — BUKOPUCTAHHS MIOCTAHOBKHU MPOOJIEMH,
(dbopMyTIOBaHHS MMi3HABAIBHOI 3a/adl, PO3KPUTTA CHUCTEMH JOKa3iB, MOPIBHSHHS
PI3HHX TIXOIB JJIsl I€MOHCTpAIlii cnoco0y BUPIIICHHS 3a/1aui.



METOJIU KOHTPOJIIO

MeTonamMu KOHTPOJIIO y BHUKJIQJaHHI HaBUYaJbHOI JUCUUIUIIHU € YCHHHM Ta
NUCBMOBUN KOHTPOJIb 1] Yac MPOBEJAEHHS TOTOYHOTO Ta CEMECTPOBOIO KOHTPOJIIO.

[ToTouHuit KOHTPONb peam3yeTbcss y (opMi ONHWTYBaHHS, BHUCTYMIB Ha
7a00paTOPHUX 3aHATTAX, BUKOHAHHS Ta 3aXUCT 3BITIB M0 CAMOCTIMHMM poOOTam,
IIPOBEJICHHSI IOTOYHUX KOHTPOJIBHUX POOIT.

KoHTposs ckitamoBoi po6040i mporpaMu, sika OCBOIOETHCS i 4aCc CaMOCTIHHOT
poOOTH CTyJEHTa, IPOBOAUTHCS:

— 3 KOXXHOI snabopaTtopHoi po6OTH MPOBOJUTHCS KOHTPOJb (TepeBipseThCs
3MICT 3BiTy Ta 3aCBOEHHSI TEOPETUUYHOI'0 MaTepiany).

CeMecTpoBUl KOHTPOJb NPOBOAUTHCA y GopMi 3ajiiKy BIAHNOBIAHO MO
HABUYAJBHOTO IUIaHYy B 00CS31 HAaBYAIBHOTO Marepiady, BU3HAUYCHOTO HABYAIHHOIO
IPOrpaMor0 Ta y TEPMiHH, BCTAHOBJICHI HABYAJILHUM IIJIAHOM.

Pe3ynpTaTi MOTOYHOrO KOHTPOJIIO BPAaXOBYIOThCS K JOMOMIKHA 1HGOpMAaIlis
JUTSI BACTABJICHHS OLIIHKY 3 JJAHOT AUCIMILTIHH.

CTyleHT BBa)a€ThCsl JOIMYIICHUM JIO CEMECTPOBOrO 3ajiKy 3 HaBYaAJIbHOI
JUCITUIUTIHY 32 YMOBH TIOBHOT'O BIJIITPAIIOBAHHS yCiX JJa0OPaTOPHUX Ta CAMOCTIHHUX
po0it, mependadyeHUX HABYAILHOIO MIPOTrPaMoOI0 3 JTUCITUTLIIHU.

KoHTposb 3HaHb Ta yMiHB CTYAEHTIB 3IMCHIOETHCSA Yy (OpPMI TOTOYHOTO Ta
MIJCYMKOBOTO KOHTpOt0. OIIHIOBaHHS pIBHS 3HaHb CTYJEHTIB MPOBOJIUTHCA 32
MOJIYJIbHO-PEUTUHTOBOIO CUCTEMOIO. [[0TOUHMI KOHTPOJIb BKIIFOYA€ KOHTPOJIb 3HAHb,
YMiHb Ta HaBUYOK CTYJEHTIB IIiJl 4YaC BUKOHAHHS MOIYJBbHUX KOHTPOJBHUX POOIT.
[TincyMKoBUif KOHTPOJb TPOBOAUTHCS Y (hOPMI 3Ky .



PO3IIOAL/T BA/TIB, AKI OTPUMYIOTb CTYJEHTH, TA IIKAJIA OIJIHEFOBAHHA

3HAHDb TA YMIHb (HAIIIOHAJIBHA TA ECTS)

Ta6mui 1 — Po3noain GasiB jis OIIHIOBAHHS YCHIITHOCTI CTYACHTA JJI €K3aMEHY

KontpomnpHi JlaGopaTopHi 3aHSTTs [TpakTryHi arix Cyma
poboTu 3aHATTS
30 40 - 20 100

Ta6mui 2 — [llkana oriHIOBaHHS 3HaHb Ta yMiHb: HarlioHaidbHa Ta ECTS

Cyma OauiB 3a BCl BUIH , ) )
. . . .| Ommuka ECTS | Omiaka 3a HalllOHAJILHOIO IIKAJI00
HABYAJILHOI JISJIBHOCTI
90-100 A BIMIHHO
82-89 B
noope
75-81 C
64-74 D
3aJ0BUIBHO
60-63 E
HE3aJOBUILHO 3 MOYKJIUBICTIO
35-59 FX
MMOBTOPHOTO CKIIAJIaHHS
HE3aI0BUIHHO 3 000B'I3KOBUM
0-34 F ITIOBTOPHUM BUBUYCHHSM
JTACHUILTIHA




HABYAJIBHO-METOANYHE 3ABE3ITEYEHHSA
HABYAJIBHOI JUCIIAIIJIITHHA

CK1aIoBUMH YaCTHHAMHM KOMILICKCY HaBUYaJIbHO-METOJIUYHOTO 3a0e3ICUCHHS
HaBYaJIbHOI AUCIUILIIHE «SMART-TexHomor1i B MammHoOy/TyBaHHI Ta MEXaHII» €
HaBYaJIbHUN KOHTEHT (KOHCIEKT a00 pO3MIMPCHHMM IUIaH JICKIiH), 3aBIaHHS JUIs
CaMOCTIHHOT poOOTH Ta 1HIII METOAMYHI MaTepiajiu, Kl € B HASBHOCTI.

PexomenoBana jiteparypa

1. CMapT-mpoMHCIIOBICTh: HANPSMU CTAHOBICHHS, MPOOJEMH 1 PIIICHHS:
monorpadis / B.II. Bumnuescekuii, O.B. Bienpka, O.A. Bienpkuii, O.A. Boprauy,
O.M. Tl'apkymenko, A.®. JlaciB, M.FO. 3ani3zapa, JI.O. 36apasceka, C.I. Kus3es,
C.I. KpaBuenko, JI.B. Jlunmuuupkuii, A.A. Manux, F0.0. Mazyp, B.A. Hikigoposna,
0.0. Oxrenn,0.B. Cokonoscbka, C.C. Typnakopa, B.J[. Uekina, I'.3. IlleBIoBa,
T.B. Ulerinona; 3a pexa. B.I1. Bumnescbkoro; HAH Ykpainu, [H-T ekOHOMIKH MPOM-
cti. Kuis, 2019. 464 c.

2. Robotic Manipulators and Vehicles / Rigatos, Gerasimos G., Busawon,
Krishna // Springer International Publishing, 2018. — P.734.

3. Handbook of Manufacturing Engineering and Technology / Andrew Y. C.
Nee // Springer London, 2015. — P.3491.

JlonomizkHa JiTteparypa
1. MexarpoHika B rajly3eBOMYy MallMHOOYAYyBaHHI : HABYAJIbHHUI MOCIOHUK
/' b. B. Opnosceknuii. — K.: KHYT/. —2018. - 416 c.
2. Mechatronics with Experiments, 2nd Edition / Sabri Cetinkunt // John
Wiley & Sons Ltd, 2015. — P.887.

TH®OPMAIIIVHI PECYPCH B IHTEPHETI

1. https://easyeda.com/ [enekTpoHHUI pecypc].
2. https://www.mathworks.com/products/simulink.html [enexTponHuii pecypc].



