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(54) NIPUCTPIN ANA CYNPOBOAY OCBITHbOIO NPOLECY

(57) Pedpepar:

MpucTtpin ons cynpoBoAay OCBITHLOrO MNpouUecy Mae ApyKoBaHy nnaTy, Ha 4K BCTAHOBIEHO
MikpokoHTponep. lMpu UbOMy NPUCTPI Mae Kopnyc, B SIKOMY PO3MilLleHO ApYKOBaHy nnaty Tta 6nok
XMBMNEHHS Big Mepexi, npuyomy B KoOpnyci nepegbavyeHO MHOXMHY OTBOpPIB Ans  po3s'emis
nepudepiiHux NpUCTPOIB, BIACIK ANA OOAATKOBOro [AXepena XMBMEHHS, Ha KOPMYCi TaKkoX HasBHUN
nepemMukad X1BMEHHSs, CBITNOAIOAHA NaHenb Ta KHOMKa nepes3aBaHTaXKeHHs, Npy LUboMYy po3'eMamu
ans nepudpepinHnx mogynis € PBS-pos'emn 3 A3epkanbHUM NOMOXEHHAM KOHTAKTIB, a WoHanMeHLwe
oanH po3'em € po3'emom USB type-B, MiKpOKOHTponep noegHaHO 3 BUXogamMu pPo3‘eMiB
nepudepiiHux NpUCTPOIB, NepeMuKad XMBMEHHSI MOEQHAHUA 3 ONOKOM >XUBMEHHS Bid Mepexi,
000aTKOBUM [KEPEernoM XMBIIEHHS, KHOMKOK nepes3aBaHTaXKeHHs Ta CBITNOAI0QHO MaHenmno, npu
LUbOMY OOUH po3'eM ANSA nNepudepinHnX NPUCTPOIB BUKOHAHWIA 3 MOXINUBICTIO NIAKMOYEHHS OMCMEL.
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KopucHa mogernb HanexuTb 40 ranysi enekTpoHiki Ta aBToMaTtm3auil OCBITHIX TEXHOSOriN, a came
- [0 HaByanbHOro obnagHaHHsa Ha 6asi MIKPOKOHTpPOMEpIB, ke BMKOPUCTOBYETLCA AN iHTerpadii
Pi3HOMaHITHUX NepudepinHNX NPUCTPOIB Y HABYANTbHOMY NPOLIECI.

3 piBHA TexHikM BigoMun naTteHTHUN aokymeHT HimevumHn DE102023114593A1 "[pykoBaHa
nnarta 3 MOXIMBICTIO Pi3HMX KoHdirypauin'. Llen nateHT onucye gpykoBaHy nnaTy, dka nigTpumye
Kifbka BapiaHTIB KOMMOHYBaHHSA, BKMOYaO4M MIKPOKOHTponepwu, ceitnogioan (LED) ta pgpariBepu. BiH
OEMOHCTPYE THYYKICTb Y MPOEKTYBaHHI NnaT Ans pisHUX 3acTocyBaHb, 30KkpeMa ang kepysaHHa LED-
CTpidKkamu.

Bigome pilwleHHs Mae He3HayHi rabapuTi, WO CNOHYKano 3asiBHMKA BUKOHATU MOro Moaudikadito.
OpHak BigOMe pilleHHsi 3a3BUYall He Ma€ KOMMIIEKCHOTO KOPMYCHOIO BUKOHAHHSA i3 BOyZOBaHWM
XXUBMNEHHAM, 3aXMCTOM, YHidikOBaHMMK po3'eMaMn Ta efleMeHTaMn KepyBaHHS. Lle ycknagHe noro
BUKOPUCTaHHA B yMOBaXx HaB4anbHOro 3aknagy.

CninbHMMN O3HakaMu ONs KOPUCHOI MOAeni 3 BiAOMUM MPUCTPOEM € OpPYKOBaHa nnarta, Ha skKin
BCTAHOBMEHO MIKPOKOHTpOMeEP.

3apavelo  KopucHoOi Mopeni € po3pobka yHiBepcanbHOI nnatv, wWo 3abe3neyye 3pyyHe
NigKOYEHHA 30BHILWHIX MOayniB 6e3 nanku Ta ApOoTiB, ANS CNPOLLEHHS Ta MPUCKOPEHHSI OCBITHLOTO
npotecy.

3apavelo KOpUCHOI MoZeni € CTBOPEHHS MPUCTPOK AMs CyrnpoBOAY OCBITHBOro npouecy, e
BaXXIMBMMU € 3PYYHICTb, 6€3NeYHICTb Ta LWBMAKICTb NiAKMHOYEHHS.

lMocTtaBneHa 3agava BUPIWYETLCA 3a paxyHOK TOro, WO MNPUCTPiIA AN CcynpoBody OCBITHLOrO
npoLiecy Mae gpykoBaHy nnarty, Ha sikil BCTAHOBIIEHO MIKPOKOHTporiep, Ta

3riAHO 3 KOPUCHOK MOAENTIO,

NPUCTPIA Mae Kopnyc, B SIKOMY PO3MILLEHO APYKOBaHy nnaTy Ta OnoK >XUBMEHHA Big Mepexi,
npuyomMy B Koprnyci nepeabavyeHo MHOXWHY OTBOpPIB AN po3'eMiB nepudepiiHuUX NpUCTpoiB, BIACIK
ONA  OO0AAaTKOBOrO [pKeperia >XUBMEHHS, Ha KOpMyCi TakoX HAABHUN MepeMuKay >KMBIEHHS,
CBiTNogiogHa naHenb Ta KHOMKa nepe3aBaHTaXXeHHS,

npv uboMy posd'emammn ansa nepudepinHmx mogynis € PBS-pos'emn 3 g3epkanbHUM NOMOXEHHAM
KOHTaKTIB, a LWOoHanMeHLle oanH po3'em € pos'emom USB type-B,

MiKPOKOHTPOEp NOEAHAHO 3 BUXOAaMu pPo3'eMiB nepuepinHnx npucTpois,

nepeMmnkay XMBIEHHA MNOEOHaHMN 3 GrOKOM XMBIEHHSA Bi4 Mepexi, [OOATKOBUM [KEpEerioMm
XMBIEHHSA, KHOMKOIO NepesaBaHTa)XKeHHS Ta CBITNOA4I0O4HOI0 NaHennto,

npu UbOMY OAMH pPo3'eM ANSA nepudepinHUX NPUCTPOIB BUKOHAHUIN 3 MOXIMBICTIO NiAKNHOYEHHS
auncnneto.

lMepeBarn KOPUCHOT MOAEN:

- 3py4yHe MoAynbHe NigKMYeHHs 3aBasku yHiikoBaHum PBS-pos'emawm;

- MOXIMBICTb poBOTY SIK Big MepeXxi, Tak i aBTOHOMHO;

- BisyanbHa iHAMKauis CTaHy NpMCTPOLO (Yepes CBITNoAI0OAHY NaHernb);

- HaAiiHUI 3axu1LLEHMI KOPMYC - aganToBaHMM 4o yMOB knacy/nabopatopii;

- iHTerpauisa 3 gucnneem 4O3BOMSE CTBOPKOBATM NOBHOLHHI HABYanbHi NPOEKTU.

KopucHa mMopgenb CTOCYETbCS MNPUCTPOK Af19 CynpoBOAY OCBITHLOrO Mpouecy, Sk Mae
KOMMaKTHe Ta 3py4YHEe BWKOHAHHSA | NPW3HaYeHUn AN MiOKAYEHHs, TeCTyBaHHA Ta iHTerpauil
pi3HOMaHITHUX NnepudepinHnx moaynis.

MpucTpin MiCTUTL ApyKOBaHY NnaTy 3 BCTAHOBMNEHUM MIKPOKOHTPOMEPOM, PO3MiLLeHY BCcepeauHi
Kopnycy. B kopnyci Takox po3TawoBaHO 610K XMBMEHHS BiJ Mepexi, a Ha 30BHILLHIA NOBEPXHi -
nepemmnkay X1BMeHHs, CBITNOAIOAHY NaHenb Ta KHOMKY nepesaBaHTaXeHHS.

Kopnyc npuctpoto Mae MHOXWHY OTBOPIB AN NigKNioYeHHs nepudepitHux Moaynis, 3oKkpema:

- PBS-po3'eMu 3 A3epKarbHUM MOMOXEHHAM KOHTaKTiB, LU0 CNPOLYIOTb MiAKMIOYEHHSA Pi3HUX
CEHCOpIB i BUKOHABYUX NMPUCTPOIB;

- woHavmMeHwe oguH posd'em USB type-B ana nigkmiovenHs go MK abo iHwWwmx npuctpois
KepyBaHHS;

- OAWH i3 po3'eMiB NPUCTOCOBAHWA ANA NIAKNIOYEHHS OMCMNelo, Wo A03BOMSE BUKOPUCTOBYBATU
NPUCTPIN AK BidyanbHUN MoAaynb.

MpucTpin TakoX OCHALLEHO BiACIKOM ANs OOAATKOBOIrO [Keperna >KUBMEHHS (Hanpuknag
akymynsatopa), Wwo 3abesnevye aBTOHOMHY poboTy.

MikpoKkOHTpOnep NoeaHaHU 3 yciMa BMxodamu nepudepiiHux pos'emiB, 3abeanedyoumn rHydke
KepyBaHHS NigKNIOYEHUMU MOOYSAMMU.

Mepemukay XMBMEHHSI MOB'A3aHUA 3 GITOKOM >KUBMEHHS, 4OOATKOBUM [XKEPESIOM KMBIEHHS,
CBITNOAIOQHOIO MaHenm Ta KHOMKOK nepe3aBaHTaXeHHs, WO [JO3BONSAE LeHTpanisoBaHo
KOHTpontoBaTh poboTy NPUCTPOIO Ta MOro iHAMKAL.
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MikpokoHTpOonep BCTAHOBMEHO Ha [ApykoBaHi nnaTti, ska 3abe3nevye 3B'A30K  MiX
MIKPOKOHTPONEPOM Ta iHWWMKW eneMeHTamu, 30Kkpema pos'‘emamu Ana nepudepiiHux moaynis.
MepudepinHi moayni nia'eaHyOTbCA A0 OCHOBHOI NnaTu 3a gonomMmoroto napu PBS-niHiB, koHTakTn go
AKUX Nig'egHaHi A3epkanbHoO, WO 3abe3neyye cTabinbHy poboTy nepudepitHoro Moaynsi HesanexHo
Bif MOro NONOXeHHs nia Yac nia'eaHaHHS.

Kopnyc npuctpoto BuMKOHaHO y ¢hopmi napaneneninega 3 ryMOBUMMM Hikkamu, Lo 3abesnevye
3pyyHe po3TallyBaHHA Ha cToni. Po3'emMn XuBNEHHs Ta nporpamyBaHHs nig'eqHaHi  33agy
nepneHauKynapHo 40 MOBEpXHi cTona 3agnd 3pyyvHoCTi nig'egHaHHs. Pos'emu gns nepudepinHmnx
MoAyniB po3TalloBaHi Ha BEPXHin YaCTUHI NnaTw, WO JO3BOSISE 3pyYHO Nig'egHyBaTh iX.

EnekTpunyHi 3B'A3K1 MK enemMeHTaMn BUKOHaHO MPOBIOHMKOBUMM AOPiKKaMU Ha ApyKOBaHin nnari.
MepudpepinHi Moayni nig'egHytoTbes Yepe3 napy PBS-pos'emiB 3 g3epKanbHUM  MOSMOXEHHSAM
KOHTaKTiB, LWO [A03Bonsie nig'egHyBaTu nepudepiriHi moayni 6yaob-ako CTOpPOHOW. 3B'A30k
MikpokoHTponepa 3 USB BukoHaHo 3 BukopuctaHHaMm USB-UART-nepeteoptoBava CH340G. [Jopixku
XMBNEHHA Nig'eaHaHi Yepes 3axucHun gioa LLoTTki Ta nepeTsoptoBay Hanpyru oo 5 B.

DyHKLiOHanbHe NpM3HaYeHHS eNeMeHTIB 3asiBIIEHOro NPUCTPOLO NONArae B HACTYNMHOMY:

- MIKPOKOHTpONep: Kepye norikow npuctpol. [lepeBaxHO BUKOPUCTOBYBATM MIKPOKOHTpOMep
ATmega328p, akui BUKOHYE (DyHKUIOHanNbHI 3agadvi 3rigHO 3 3aBaHTaXEHOK B HbOro nporpamoto. BiH
MOXe 34MTYBaTM 3HAYEHHS 3 Nig'eAHaHNX nepudepinHMX MoAyniB Ta BCTAHOBNIOBATU BKa3aHi NOrivHi
piBHi Ha 3agaHi nNiHM. Moro MOXNMBOCTI MiATBEPMKEHO AOKyMEHTALiclo MIKpOKOHTpornepa Ta
npvKknagamMmv BUKOPUCTaHHA B NOAIGHMX NpoayKTax;

- OpyKOBaHa nnaTa: OCHOBA KOHCTPYKLis, sika 3abe3neyvye 3'eQHaHHSA MK enemMeHTamu;

- cTabinizaTtop Hanpyru: 3abeanevye cTabinbHy HaNpyry Ans NpUCTPOLo;

- po3'emum Ons nepudepiiHx Moaynis: 3abe3nevyoTb 3pydHe nig'egHaHHA nepudepinHnx
MoAayniB 4O NPUCTPOIO;

- USB type-B po3s'em: 3abesnedvye nepegavy AaHUX Ta XMBIEHHSA NPUCTPOLO;

- DC Power Jack 5,5x.2,1: 3abe3neuye nogavy >XMBMEHHS Big Mepexi;

- aKkyMynsTOPHUN BiACIK ANns kpoHu 9B: 3abesnevye X1BMNeHHS Big aBTOHOMHOI 6aTaper;

- LCD 16x2 gucnnein: 3abesnevye BuBeAeHHS iHpopMaLii Ha ekpaH;

- NepeMuKad XunBneHHs: 3abesnedye MOXIUBICTb BUMKHYTU XXMBIEHHSI MPUCTPOIO;

- ceiTnogioan Ans iHAvkauii: 3abe3neyyloTb OEMOHCTpaUilo CTaHy XuBneHHs Ta crtaHiB UART-
niHiB;

- KHOMKa nepes3aBaHTaXeHHs: 3abe3nevye MOXNMBICTb Nepe3aBaHTaXUTU MIKPOKOHTPOMEP;

- TBUHTOBI KNEMHUKM: 3abe3neyyoTb MOXIUBICTb Nig'eAHATV APOTH 3@ HEOOXIQHOCTI;

- aKpunoBui kopnyc: 3abesneyvye MiLHICTb Ta LiNiCHICTb KOHCTPYKLIi, Hagae 3axucT Big 30BHILLHIX
MOLUKOPKEHDb, MOKPaLLye 3pydHICTb pOOOTU 3 MPUCTPOEM.

MpuHUMNOBMM 0N KOPUCHOT Modeni € Te, WO TexHiYHWA pesynbTaT [OOCAraeTbCs BCI€D
CYKYMHICTIO CYTTEBUX O3HAK hOpMynu i KOXkKHa O03HaKa pobuTb BCit BHECOK AN JOCATHEHHS TEXHIUYHUX
nepe.ar. 3 i€l NPUYMHN XXOAHA O3HaKa He Moxe ByTu BuyYeHa 3 hpopMynu.

HasepgeHun Buwe onvc mMae HagaTu paxiBueBi B AaHiv ranysi po3ymiHHA Npo TEXHIYHI nepesBaru
3asBMEHOro pilleHHs Ta po3KpuTu noro cyTb. Cnig 3asHauvT, WO MOXIMBICTb MaTepianbHOro
BTiNeHHsA gaHoro ob'ekta MoOXe BigpPi3HATUCA Bif HaMKpaLLOro BapiaHTa BTIMEHHs, ane 3a ymMoBM, WO
KOXEH Takui npuknag peanisadii 3abe3nedyye ogepkaHHA TUX CaMUiA TEXHIYHUX nepeBar Ta
NMOBTOPIOIOTb CYKYMHICTb 03HaK hopmynu.

®OPMYA KOPUCHOI MOJEN!I

MpucTpin ansa cynposody OCBITHLOrO Mpouecy, WO Mae ApyKoBaHy nnarty, Ha fAKil BCTaHOBMEHO
MIKPOKOHTpOMep, K1 BiAPI3HAETLCSA TUM, LLLO NPUCTPIA Mae Kopnyc, B AKOMY PO3MILLEHO OPYKOBaHY
nnaty Ta OnoK XMBMNEHHS BiO4 Mepexi, Npuyomy B KOPMycCi nepegbadyeHO MHOXMHY OTBOPIB ANd
pos'emiB nepudepiiHux NPUCTPOIB, BIACIK ANS AOAATKOBOrO [AKepena XXWBIIEHHS, Ha KOpPNyCi TakoX
HasiBHUM MepemMuKkay XMBIIEHHS, CBITNOAIOAHA NaHenb Ta KHOMKa Mepe3aBaHTaXKeHHs, Npu LbOMy
pos'emMamn ans nepudpepiiHux moaynie € PBS-pos'emun 3 a3epkanbHUM MOMOXEHHAM KOHTaKTIB, a
LLloHariMeHLLle oauH po3'em € pos'emom USB type-B, MikpokOHTporiep NoeaHaHo 3 BUXOA4aMu po3'eMis
nepudepiiHMx MNPUCTPOIB, NMEPEMUKAY XMUBIIEHHS MNOeOHAHWA 3 OITIOKOM >KMBMEHHS Big Mepexi,
0OOATKOBUM [IXeperioM XWUBMEHHS, KHOMKOK Mepe3aBaHTaXeHHSA Ta CBITNOAIOAHOK MaHenmno, npu
LbOMY OIMH po3'eM ANd nepudepinHnxX NPUCTPOIiB BUKOHAHUIN 3 MOXITMBICTIO NiAKMIOYEHHS AUCMNEt0.

Komn'totepHa BepcTka C. Yynin
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