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Pob6oua mporpama HaBuYaidbHOI AUCHMILTIHU «MIiKpOMpPOIECOPHI Ta MpOrpamMHi
3ac00M cuCTEeM aBTOMATUKI» JUIsl OakalaBpiB OCBITHRO-TIpOodeciiiHa mporpaMma BUIIO]
OCBITH «ABTOMAaTH3allisl Ta KOMI IOTEPHO-IHTETPOBaHI TEXHOJOTI» CHeliadbHOCTI
174 ABromaru3allis, KOMI FOTEPHO-IHTETPOBaHI TEXHOJIOTIi Ta podoTorexHika / Harr,
TeXH. YH-T. «J/{HImpoBchbKa momrtexHikay, kad. KOIBC. — [.: HTY «/II1», 2024. — 13
C.

Po3po6uuku: TkadoB BikTop BacunbpoBrud — mpodecop, TOKTOp TEXHIYHUX HaYK,
npodecop kadeapu kidephi3uIHUX Ta iHOOPMALIHO-BUMIPIOBATILHUX CHCTEM,

Cocuin KoctsaatrH BomomuMupoBwd — JOLEHT, KaHIUAAT TEXHIYHHX HayK,
no1eHT kadeapu kidepdizuuHux Ta iHPopMaIiiHO-BUMIPIOBATIBHUX CUCTEM.

Poboua nporpama perinameHrye:

—  METY JUCIUILUIIHY;

— JIMCUHMIUIIHAPHI pe3yJbTaTh HABYAHHS;

— 0a30Bi1 IUCHMILTIHY (32 HASIBHOCTI);

— o0csr 1 po3noain 3a GopMamMu oprasizailii OCBITHBOI'O MPOIIECY Ta BUAAMU
HaBYaJIbHUX 3aHSATD;

— I[porpamy JIUCLUMIUTIHUA (TEMAaTUYHUI IUIaH 3a BUAAMHU HABYAJIbHHUX 3aHSTh);

— aNTrOpUTM OLIHIOBaHHS PIBHS JOCATHEHHS JUCUUIUIIHAPHUX pEe3yJIbTaTiB
HaBYaHHA (IIKaH, 3aCO0H, MPOLIEIYPH Ta KPUTEPIi OL[IHIOBAHHS);

— 1HCTPYMEHTH, 00JIaJJHAHHS Ta IPOrpaMHe 3a0€3MCUEHHS;

— PEKOMEHJI0BaH1 Jpkepena iHdopmarlii.

PoGoua mporpama mpusHadeHa sl peasizaiii KOMIETEHTHICHOTO MiIXO0Iy i
yac IUJIaHYBaHHS OCBITHBOTO TMPOIECY, BUKIAMAHHS MUCIUIUTIHH, T1JTOTOBKH
3100yBauiB BHUIOI OCBITH /IO KOHTPOJBHUX 3aXOJiB, KOHTPOJIO TPOBAKEHHS
OCBITHBOT JISTIBHOCTI, BHYTPIIIHHOTO Ta 30BHINIHHOTO KOHTPOJIO 3a0e3MeueHHs
SIKOCT1 BHIIIOi OCBITH, aKpEIUTAallli OCBITHIX IIPOrpaM.
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1 META HABYAJILHOI JUIIATIJITHA

Mera aucuumiaiHa «MIKpOnpoIlIeCOpHI Ta MpOrpamMHI 3aco0M CHCTEM
apromatukn» (MII3CA) — popMyBaHHS KOMIIETEHTHOCTEH 11010 TOOYI0BU Cy4acHUX
MIKPOIIPOIIECOPHUX CHUCTEM aBTOMATHUKH BIJAMOBIIHO JO OCBITHBO-NPOdECiitHOT
IpOrpamHu.

2 OUIKYBAHI JUCHUIIIIHAPHI PE3YJIbTATU HABUAHHSA

Jucnuniinapui pesyjastatu Hapuyanus (JIPH)

mudp APH 3MiCT
JPH — 01 3HaTH XapaKTEPUCTUKHU Ta apXITEKTYPY OAHOKPHCTAIBHUX MIKPOKOHTPOJIEPIB
JAPH — 02 3naru npuHLUn Aii Mikpokontposepis PIC 16F877. BmiTu BUkOoHYBaTH BHOIp

opranizariii mam'sti MmikpokontposiepiB PIC. BmiTu npoekTyBatu oprasizaiito
poOOTH MOPTIB BBEICHHS/BUBEICHHS

JIPH — 03 BmiTu npoekTyBaTu amnaparHe i mporpamHe 3a0e3nedeHHs opraHizaiii poooTu
TaliMepiB i cuCcTeMH MepeprBaHb MiKpoKoHTpoiepiB PIC

JIPH — 04 Bwmiti TpoekTyBaTH oOpraHizaiil0 BBEICHHS Ta BHUBCICHHS JHUCKPETHHUX
curnaims B MII3CA
JAPH — 05 BMmitu 0oOrpyHTOBYBaTH amaparHe i mporpamHe 3a0e3ledYeHHs BBEICHHS Ta

BUBEIEHHS aHajgorosux curuaimis B MII3CA

3 BA3OBI JUCHUIIJITHA
Ha3a nucuuniinu 3100yTi pe3yabTaTH HABYAHHS
@2 Komm’totepHi rexnonorii ta | [IP03  Bwmitm 3acrocoByBatM cydacHi iH(popMarliiai
IIporpaMmyBaHHs TEXHOJIOT1T Ta MaTH HaBUYKU PO3POOJIATH aIrOPUTMH Ta
KOMIT IOTEpHI MpPOrpaMy 3 BUKOPUCTAHHSIM MOB BHCOKOTO
piBHS Ta TEXHOJIOT1H 00’€KTHO-OPIEHTOBAHOT'O
poTrpaMyBaHHS, CTBOPIOBATH 0a3u JTAHUX Ta

BUKOPUCTOBYBATH IHTEPHET-PECYPCH.

ITPO9 Bwmitn mnpoekTyBaTH OaraTopiBHEBI CHCTEMH
KepyBaHHs 1 300py JaHuX A GopMyBaHHs 0a3u mapaMeTpiB
Mpolecy Ta iX Bi3yamizallii 3a J0MOMOror 3aco0iB JIOAHHO-
MalIMHHOTO  1HTepdeiicy,  BHUKOPUCTOBYIOUM  HOBITHI
KOMIT I0T€PHO-1HTETPOBaH1 TEXHOJIOT1].

I[TPO10 Bwmitu oOrpyHTOBYBaTH BHUOIp CTPYKTypu Ta
pO3po0NIATH TpUKIaJHE MporpaMHe 3a0e3MeueHHs Ui
MIKPOIIPOIIECOPHUX CHUCTEM YIPABIIHHS Ha 0a3l JIOKATIbHUX
3ac001B aBTOMAaTHU3alli1, IPOMUCIOBUX JIOTITYHUX KOHTPOJIEPiB
Ta TPOTPAMOBAHMX JIOTIYHMX MATPHUIb 1 CHTHAJIBHUX

MIPOIIECOPIB.
I1PO12 Bwmitu BUKOPHCTOBYBATH pI3HOMaHITHE
creriaaizoBaHe porpamMHe 3a0e3reueHHs IS

pPO3B’SI3yBaHHS THUIOBUX 1H)KEHEPHHX 3aJad y Taiysl
aBTOMaTH3allili, 30KpeMa, MaTeMaTUYHOIO MOJICJIIOBAHHS,
ABTOMATH30BAaHOTO TIPOCKTYBaHHS, KepyBaHHsA Oa3zaMu
JTAHUX, METOJIIB KOMI FOTEpHOT rpadiku.

@8 Enextponika Ta cxemorexHika | [IP02 3natm (i3uKy, eNeKTpOTEXHIKY, EJIeKTPOHIKY, Ta
CXEMOTEXHIKY, MIKPOMNpOLIECOPHY TEXHIKYy Ha pIiBHI,




Ha3Ba pucuumiinn

3100yTi pe3yibTaTH HABYaHHS

aBToMaTu3arii.

XapaKTEPUCTHK.

HEOOXITHOMY IS PO3B’SI3aHHS TUIIOBHX 3adad 1 mpobiem

ITPO7 BwmiTH 3acTOCOBYBaTH 3HAHHS MPO OCHOBHI MPUHITUTIN
Ta METOJIM BHUMIpPIOBaHHS (I3WYHHUX BEIMYMH 1 OCHOBHHX
TEXHOJIOTIYHUX TapaMeTpiB Juisi OOrpYHTYBaHHS BHOOPY
3aco0iB BHMIpPIOBaHb Ta OIIHIOBAHHSA IX METPOJIOTIYHHX

4 OBCAT 1 PO3MO/JLI 3A ®OPMAMMU OPT'AHI3AILIL OCBITHBOI'O
HPOLECY TA BUIAMU HABUYUAJIBHUX 3AHATDH

Po3noais 3a popmamu HABYAHHS, 200UHU

Buna JE€HHA Be‘lipl—[ﬂ 3a04YHa
HABYAIBHUX | Obear | aymuTopi caMmocTiiiHa ay ATOpH camocTiiiHa Obesr | ayau- | camoc-
3aHATH 3aHATTS 060t 3aHATTS oot TOPHI TiliHa
P P 3aHATTsA | pobota
JIEKLIHHI 137 37 100 - - 137 12 125
MPaKTHYHI - - - - - - - -
nabopartopni | 103 28 75 - - 103 10 93
ceMiHapH - - - - - - - -
PA3OM 240 65 175 - - 240 22 218

5 TPOI'PAMA JUCIIUIIJIIHU 3A BUJAMU HABYAJIBHUX 3AHATH

udgpu O0csar
JAPH Buau Ta TemMaTnKka HAaBYAJIBHUX 3aHATH CKJIAI0OBHX,
200UHU
JIEKIIT 137
JIPH 01 1. Apxitektypa 1 cTpykTypa MikpokoHTpoiepis PIC 16F877 34
JIPH-05 2. Cucrema xoman MikpokoHtpoiepy PIC 16F877 35
JIPH-06 3. Opranizairisi BBeICHHs/BUBEICHHS CUTHAIIB MIKPOKOHTPOJIEPY 34
PIC 16F877
JIPH-07 4. Opranizariis TumuacoBux 3aTpumok PIC 16F877 34
JIABOPATOPHI 3AHATTS 103
JIPH 01-07 1. O3naiiomiieHHs 13 cepeJoBHIIEM PO3pOOKH I HalnaroKeHHs 22
nporpamHuoro 3ade3nedenss cuctem MPLAB IDE
2. BUBYEHHs CTPYKTYpH IaM’siTi Mporpam i 1aHux. BuBueHHs 21
JTUPEKTUB Ta KoMaH1 MikpokoHTposiepy PIC 16F877
3. Oprani3ailis BB€JICHHS/BUBEICHHS CUTHAIIB 3 ITOPTIB 20
MikpokoHTposiepy PIC16F877
4. Oprasi3ailisi TAMYaCOBHX arapaTHUX, IPOrPaAMHUX 3aTPUMOK 20
5. Opranizailist BBE€ICHHS aHAJIOTOBUX CUTHAIB 20
PA3OM 240




6. ONIHIOBAHHS PE3YJIBTATIB HABUAHHA

Ceprudikariis JOCITHEHb 3100yBaviB 3IHCHIOETHCS 32 JTOMOMOTOIO TPO30PHUX
IpOIEAYp, IO TPYHTYIOTHCSA Ha 00’ €KTUBHHUX KPHUTEPiAX BiAMoBigHO a0 IlomoxkeHHs
yHiBepcuTeTy «IIpo oriHIOBaHHS pe3yJbTaTiB HaBYaHHS 37100yBayiB BUIIOT OCBITH.

JlocarHYTHH ~ piBEHb  KOMIIETEHTHOCTEH  BITHOCHO  OYIKYBaHUX, IO
11eHTH(iKOBaHUM 1] Yac KOHTPOJBHHUX 3aXOiB, BioOpaxae pealbHUN pe3yibTaT
HaBYaHHS 3/7100yBaya 3a JUCIUILIIHOO.

6.1 Ilkaan

OriHrOBaHHS HaBUAJIBHUX NOcsATHEHB 3m00yBadiB HTY «JII1» 3xailicHioeThes 3a
peritunroBoro (100-6aybHOI0) Ta IHCTUTYIIHHOIO HIKanaMu. OcTaHHs HeoOX1aHa (3a
OoQiIIAHOI0 BIACYTHICTIO HAIlIOHAIBHOI INMKANIHM) JJIi KOHBEpTamii (TiepeBeicHHS)
OIL[IHOK MOOUTbHHUX 3/100yBayiB.

HIkanu oyintoeannsa HaguanbHux 0ocazHens 3000yeavie HTY «/[11)

PeiiTuHroBa IncTuTyniiina
90...100 BiaMiHHO / Excellent
74...89 nobpe / Good
60...73 3a70BUIBHO / Satisfactory

0...59 He3anoBLIbHO / Fail

Kpenutn HaB4YaibHOI JUCHUIUIIHM 3apaXOBYIOThCS, SKIIO 37100yBady OTpUMaB
M1JICYMKOBY OLIIHKY He MeHIe 60-tu 6aiiB. Hikua o11iHKa BBaXKa€ThCs aKaJAeMIqHOIO
3a00proBaHICTIO, IO MJJIATaE JIKBIAAIll BIIMOBIAHO 10 [losi0KeHHs po opraHizallito
ocBiTHROTO Tipouecy HTY «IT».

6.2 3aco0u Ta npouexypu

3MicT 3aco0IB J1arHOCTUKU CHPSIMOBAHO HA KOHTPOJb PIBHSA C(HOPMOBAHOCTI
3HaHb, YMIHb/HAaBUYOK, KOMYHIiKallii, aBTOHOMIi Ta BIJMOBIAAJILHOCTI 37100yBaya 3a
Bumoramu HPK 1o 6-ro kBamidikamiiiHoro piBHS T dYac JIEMOHCTparlii
pernaMeHTOBaHUX POOOUYOI0 TPOTPAMOIO PE3yJIbTaTIB HaBYaHHS.

3100yBauy Ha KOHTPOJIbHUX 3aXOJaX Ma€ BUKOHYBATH 3aBIaHHS, OPIEHTOBaHI
BUKJTFOYHO Ha JIEMOHCTPAIIII0 JUCIHUILIIHAPHUX PE3yIbTaTIiB HaBUYaHHS (PO3LT 2).

3aco0u NIarHOCTHKH, IO HAAIOThCS 3700yBayaM Ha KOHTPOJBHUX 3aXojax y
BUTJISIZI 3aBAaHb ISl TOTOYHOTO Ta IMiJICYMKOBOTO KOHTPOJIIO, (POPMYIOTHCS ILISTXOM
KOHKpETH3aIlli BUXIJHUX JaHUX Ta CHoco0y JEeMOHCTpallii JUCIUIUTIHAPHUX
pe3yJbTaTiB HaBUaHHS.

3acoOu A1arHOCTUKU (KOHTPOJIbHI 3aBIaHHS) JJIsI TOTOYHOI'O Ta IMiJCYMKOBOIO
KOHTPOJIIO TUCLMIUTIHYU 3aTBEPIKYIOThCS KadeIporo.

Buau 3aco0iB AlarHOCTMKM Ta MPOLEAYp OLIHIOBaHHS JJISI MOTOYHOTO Ta
MiJICYMKOBOTO KOHTPOJIIO TUCIUTLIIHYU TIOJIAHO HIDKYE.



3acobu diaznocmuku ma npouedypu OuiHI08aAHHA

IMOTOYHUU KOHTPOJIb HNIACYMKOBHUHU KOHTPOJIb
HaBYAJbHE 3aco0m e 3aco0u g —
3AHATTHA JiarHOCTHKH p M JiarHOCTUKH p M
JIEKIIT KOHTPOJIbHI BUKOHAHHS BU3HAYECHHSI
3aBJaHHA 3a 3aBJaHHs 1] 9ac CEPEIHBO3BAXKCHOTO
KOYKHOIO TEMOKO | JIEKIIIH pe3ynbTaTy MOTOYHHUX
- - KOMIUIEKCHA )
nabopaTopHi| mepeBipka Ta BUKOHAHHS KOHTPOJTIB;
OopaTopHUX POOIT KOHTPOJIbHA
3aXUCT J1a
paTop p po6ota (KKP) )
BukoHanHga KKP nig gac
3aUTIKy 3a OaKaHHAIM
CTYJEHTA

[lin 4Yac TOTOYHOTO KOHTPOJIIO JICKIIMHI 3aHATTS OIIIHIOIOTHCS IUISIXOM
BU3HAUCHHS SKOCTI BHMKOHAaHHS KOHTPOJIbHMX  KOHKPETH30BaHMX  3aBJ/IaHb.
JlabopaTopH1 3aHATTSA OLIHIOIOTHCS SIKICTIO 3aXHCTY BUKOHAHUX 1 O(QOpPMIEHHUX
71a00paTOPHUX POOIT.

K110 3MICT MEBHOTO BUY 3aHSTh MIANOPSIKOBAHO JACKUIBKOM CKJIAJOBUM, TO
IHTeTpaJibHE 3HAYECHHS OI[IHKM MOXKE€ BH3HAUaTHCS 3 YypaxXyBaHHSM BaroBHUX
KO€(iI1€HTIB, III0 BCTAHOBIIOIOTHCS BUKJIAIAUEM.

3a HasBHOCTI PIBHS PE3YJbTAaTIB MOTOYHUX KOHTPOIIB 3 YCIX BHUJIB HAaBYAIbHUX
3aHATh He MeHue 60 OamniB, MIACYMKOBUW KOHTPOJIb 3AIMCHIOETHCS 0€3 ydacTi
3100yBaya MUISIXOM BU3HAYECHHS CEPEIHbO3BAKEHOTO 3HAYECHHSI TOTOYHHX OI[IHOK.

Hezanexxno Bim pe3ynbTaTiB MOTOYHOTO KOHTPOJIIO KOXKEH 3700yBay IiJ 4ac
3Ky Mae ripaBo BukoHyBaTu KKP, sika MiICTUTB 3aBaHHS, 110 OXOILIIOIOThH KIIFOYOB1
JTUCITUTUTIHAPHI pe3yIbTaTH HaBYaHHS.

KinpkicTe koHKpeTH30BaHux 3aBaaHb KKP moBwHHA BiANOBIIATH BiABEICHOMY
yacy Ha BHKOHaHHA. KinbkicTs BapianTiB KKP mae 3a0esmeunTtr 1HIUBITyasTi3aliiro
3aBJIaHHS.

3HavyeHHs oOIiHKM 3a BUKOHaHHS KKP BH3HauaeTbcsi cepeHBOIO OIIHKOIO
CKJIaJIOBUX (KOHKPETU30BaHUX 3aB/IaHb) 1 € OCTATOYHHUM.

[nTerpansHe 3HaueHHs ouiHKM BUKOHaHHA KKP Moxe Bu3HauaTHcs 3
ypaxyBaHHSIM BaroBUX KOE(QIIIEHTIB, 110 BCTAHOBIIOETHCSA Kadeaporo sl KOXKHOI
CKJIaZ10BOi onucy kBamigikaniiinoro pisas HPK.

6.3 Kpurepii

PeanbHi pe3ynbraru HaBuaHHS 37100yBava 1ACHTU(DIKYIOTHCS Ta BUMIPIOIOTHCS
BIJIHOCHO OYIKYBaHHMX TIiJ] YaC KOHTPOJIbHMX 3aXOJIB 32 JIOMOMOTOI0 KPHUTEPIiB, 110
OMHCYIOTH JIii 37100yBava JijIsi AEMOHCTpAIlli TOCATHEHHS Pe3y/IbTaTiB HABYaAHHS.

JIst  OLIIHIOBAaHHS BHWKOHAHHS KOHTPOJBHUX 3aBlaHb IIiJl Yac TOTOYHOTO
KOHTPOJTIO JISKIIHHUX 1 Ja00OpaTOpPHUX 3aHSATHh B SIKOCTI KPUTEPII0 BUKOPHUCTOBYETHCS
KOe(IIlEHT 3aCBOEHHS, [0 ABTOMATUYHO aJIallTy€ MOKA3HUK OI[IHKU J0 PEUTUHTOBOT
TITKAJTH:

O,=100 a/m,



7€ @ — YMCJIO TIPAaBUWJIbHUX BIATOBIIeH a00 BUKOHAHUX CYTTEBHMX OIEpalliid BiAMOBITHO
70 €TaJIOHy pIIIeHHS; m — 3arajbHa KUIbKICTh 3aluTaHb a00 CYTTEBHX OMeEparlii
€TaJIOHY.

3MICT KpHUTEpIiB CIIUPAETHCS HAa KOMIIETCHTHICTHI XapaKTEPUCTHKU, BU3HAYCHI
HPK ny1s1 6akanaBpchbKOTo piBHSI BHILOT OCBITH (TIOJJaHO HUXKYE).

3azanvHi Kpumepii 00CACHEHHA pe3)ibmamie HAGUAHHA
012 6-20 keanigixkauiiinozo piens 3a HPK

Onuc . R IHoka3zHuk
KBatidikamiiiHoro Bumoru no. 3HaH.b, yMle/H.a.BI/IHOK, KO.I-\ilyHlKallll, P
piBHs BiIMOBiTaIbHOCTI i aBTOHOMIT
3Hanna
+ KOHIENTYyaJbH1 Bignosine BiAMiHHA — IpaBUIIbHA, OOTPYHTOBAHA, 95-100
HAYKOBI Ta MPAKTUYHI | OCMHCJICHA. XapaKTepU3y€e HasIBHICTD:
3HAHHS, KPUTHIHE - KOHIICTITyaJbHUX 3HAHb,
OCMHCIIEHHS TEOPIH, - BHCOKOT'O CTYIEHIO BOJIOAIHHS CTAHOM IMUTAHHS;
NPHHIMINB, MCTONIB 1 | - KPUTUYHOTO OCMHCIICHHS OCHOBHHX TEOPIH,
HOHATH Y chepi MIPUHIIMIIB, METO/IIB 1 MOHATH Y HABYaHHI Ta MpodeciitHii
npodeciinoi JUSIIBHOCTI
AisIBHOCTI Ta/ab0o BianoBine MicTUTh HErpyOi HTOMUIJIKH 200 ONUCKU 90-94
HaBYaHHA Binmosiap npaBuibHa, ajge Mae IEBHI HETOYHOCTI 85-89
BianoBiae npaBuiibHA, ajie Ma€ MEBHI HETOYHOCTI 1 80-84
HEJIOCTaTHLO OOIPYHTOBaHA
Binmosines npaBuiibHA, aje Ma€e IEBHI HETOYHOCTI, 74-79
HEJIOCTaTHLO OOIPYHTOBAHA Ta OCMHCIICHA
Bignosins ¢pparmenTapHa 70-73
BianoBijie 1eMOHCTPY€E HEUITKI YSIBIEHHS CTYJIE€HTa PO 65-69
00'€EKT BUBYCHHS
PiBeHs 3HaHb MiIHIMAIBLHO 3a0BIILHUN 60-64
PiBeHb 3HAHb HE3aMOBUILHUI <60
Yminna/nasuuku
+ TIOTIIMOIeHl BinnoBigs xapakrepusye yMiHHS: 95-100
KOTHITHBHI Ta - BUSBJISTH NPOOJIEMH;
NPaKTUYHI - (QopMmymrOBaTH TiNOTE3H;
YMiHHSI/HABIUKH, - po3B'A3yBaTu NpobiieMu;
¥aﬁCTePEiCTB Ta - 0o0upaTu aJieKBaTHI METOAM Ta IHCTPYMEHTAJIbHI
IHHOBAIIIIHICTH Ha 3aco0M;
piBHI, HEOOXITHOMY | _ s6pmaty Ta MOTiMHO if 3pO3yMiNO iHTEpTPETYBATH
JUISL pO3B’ SI3aHHS indopmatiito;
CKHaI,lHPFX - BHUKOPHCTOBYBATH IHHOBAIIIIHI MIAX0IU 10
CHemia30BaHIX PO3B’sI3aHHS 3aBJIaHHs
3alat 1 NpaKTHHHIX BiamoBine XxapakTepu3ye yMiHHA/HaBHUKH 3aCTOCOBYBATH 90-94
1p oGneMuy c"q)epl 3HAHHS B IPaKTHUHIN TiSUTBHOCTI 3 HErpyoOruMHU
H‘pO(beCII/IH‘Ol MOMIJIKAMH
AisuTBHOCT 260 BiamoBine XapakTepu3ye yMiHHA/HAaBHUKH 3aCTOCOBYBATH 85-89
HABaHHA 3HAHHS B MPAKTUYHIN TiSUTHHOCTI, ajie Ma€ MeBHi
HETOYHOCTI MIPH peastizallii OJHIe] BAMOTH




Onuc
KBaJi(ikaniiiHOrO
piBHs

Bumoru 10 3HaHb, yYMiHb/HABHY0K, KOMYHiKAaLil,
BiAnoBigaabHOCTI 1 aBTOHOMI]

IHoka3HukK
OLIIHKH

Binmoginp xapakrepu3sye yMiHHsA/HaBHUKH 3aCTOCOBYBATH
3HAHHS B MIPAKTUYHIN AISUTBHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI NIPU peaizalii TBOX BUMOT

80-84

Binmoginp xapakrepu3sye yMiHHs/HaBHYKHU 3aCTOCOBYBATH
3HAHHS B MIPAKTUYHIN AISUTBHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI MIPU peaizalii TpbOX BUMOT

74-79

BiamnoBiap XxapakTepusye yMiHHs;I/HaBUUKH 3aCTOCOBYBATH
3HAHHS B MPaKTHYHIHN TiSUTBHOCTI, aJie Ma€ MeBHi
HETOYHOCTI IIPU peaizamii YOTUPbOX BUMOT

70-73

BiamnoBiap xapakTepusye yMiHHs;I/HaBUUKH 3aCTOCOBYBATH
3HAHHS B MPaKTHYHIHN TiSUTBHOCTI IPY BUKOHAHHI 3aBAaHb
3a 3pa3KoM

65-69

Binmoine xapakrepu3sye yMiHHsA/HAaBHYKH 3aCTOCOBYBATH
3HaHHS PU BUKOHAHHI 3aBJIaHb 32 3pa3KoM, aje 3
HETOYHOCTSMU

60-64

piBeHb YMiHb/HABHUOK HE3aJOBUTbHUMA

<60

Komynikayia

+ JIOHECEHHS J10
(haxiBiiB 1 He(axiBIiB
iHdopmartii, i1ei,
npobJeM, pillieHb,
BJIACHOT'O JIOCBiZly Ta
apryMeHTarii;

+ 301p, IHTEpIIpeTAaLlis
Ta 3aCTOCYBaHHS
JIAaHKX

+ CIIUJIKYBaHHS 3
npo¢eciiiHUX NMUTaHb,
y TOMY YHCIII
1HO3E€MHOIO MOBOIO,
YCHO Ta MHUCHMOBO

BinbHe BonoaiHHS TPOOIEMaTHKOIO TalTy3i.
3po3yMmiicTh BiAnoBiAl (gomnosiai). Mosa:

- MpaBUIbHA,

- YHUCTa;

- sCHa;

- TOYHA;

- JIOTiYHa;

- BHUpa3Ha,

- JIaKOHIYHA.

KomyHikaniiina ctpateris:

- TOCIIiJIOBHUH 1 HECYNEPEUINBHI PO3BUTOK TYMKH;
- HAasBHICTbH JIOTIYHUX BIACHHUX CY/KCHb;

- JIope4yHa apryMeHTaIlii Ta ii BiiMOBIAHICTb
BiJICTOIOBAaHUM TOJOXKEHHSIM;

- TpaBUJIbHA CTPYKTYpa BIANOBII (JIOMOB1/I1);

- TPaBWIBHICTH BIJIMOBIJIEH HA 3aMUTAHHS;

- JIOpeYHa TeXHIKa BIJMOBIACH Ha 3alUTaHHS,

- 3/aTHICTb POOUTH BUCHOBKH Ta ()OPMYJIIOBATH
MIPOTIO3HIIIT

95-100

JlocTaTHe BOJOAIHHS MPOOIEMATHKOIO ralys3i 3
HE3HAYHUMH XHOaMu.

JlocTaTHs 3p03yMUTICTh BIAMOBII (10MOBIAL) 3
HE3HAYHUMH XHOaMu.

JlopeuHa KoMyHiKallilfHa cTpaTeris 3 He3HAYHUMHU
xubamu

90-94

Jlo6pe BOJIOAiHHS MTPOOIEMATUKOIO TaTy3l.

Jobpa 3po3yMiTICTh BIAMOBIII (AOTOBI/II) Ta JOPEUYHA
KOMYHiKaIliiiHa cTpaTeris (CyMapHO He peali3oBaHO TpU
BHUMOTH)

85-89




Onuc
KBaJi(ikaniiiHOrO
piBHs

Bumoru 10 3HaHb, yYMiHb/HABHY0K, KOMYHiKAaLil,
BiAnoBigaabHOCTI 1 aBTOHOMI]

IHoka3HukK
OLIIHKH

JloOpe BonoaiHHS TPOOIEMATHKOIO TaTy3i.

Jo6pa 3po3yMiTiCTh BiAMOBIII (AOMOBI/II) Ta JOPEUYHA
KOMYHIKaIliiiHa cTpaTeris (CyMapHO He peai30BaHO
YOTUPU BUMOI'H)

80-84

Jo6pe BooIHHS MPOOJIEMaTHKOO TalTy3l.

JloOpa 3po3yMilicTh BiMOBIAI (JIOMOBI/I1) Ta JOpEYHA
KOMYHiKaIliiiHa cTpareris (CyMapHO HE peali30BaHO I ATh
BHMOT)

74-79

3a10BUIbHE BOJIO/IIHHS POOIEMATHKOIO Tally3i.
3a/10BUJIbHA 3PO3YMUIICTh BIAMOBIAL (IOTIOBII) Ta
JOpeyHa KOMYHIKalliliHa cTparterist (CyMapHO He
peaizoBaHO CiM BUMOT)

70-73

YacTkoBe BOJIOAIHHS MPOOIEMATUKOIO Taly3i.
3a10BiIbHA 3PO3YMUIICTh BiIIIOBIAL (JIOMOBII) Ta
KOMYHIKaIliiiHa cTpaTteris 3 xubamu (CyMapHO HE
peasti3oBaHoO JIeB’SITh BUMOT)

65-69

®parmMeHTapHe BOJIOIIHHS MPOOIEMaTHKOIO Taly3i.
3a10BiIbHA 3pO3YMLUITICTh BiMOBIAL (OMOBII) Ta
KOMYHIKaIliiiHa cTpaTeris 3 xubamu (CymapHO He
peamizoBano 10 BUMor)

60-64

PiBenn KoMyHiKaIlii He3aJOBUTBHUN

<60

Bionosgioansnicmeo i agmonomin

+ YIPaBIIiHHA
CKJIa/IHOIO TEXHIYHOIO
abo npodeciiiHoro
TUSITTBHICTIO YU
MIPOEKTaMH;

+ CIIPOMOXHICTb
HECTH
BIMOB1AAIBHICTE 3a
BUPOOJICHHS Ta
YXBaJIEHHS PIILIEHb Y
HerependauyBaHUX
pobounx Ta/abo
HaBYAJILHUX
KOHTEKCTax;

+ opmyBaHHS
CY/’KEHb, 110
BpPaxOBYIOTh
colfiaibHi, HAYKOBI Ta
€THYHI aCTIeKTH;

+ Oprasizaris Ta
KEpIBHUIITBO
npodeciitnum
PO3BHUTKOM 0¢i0 Ta
Ipy1;

BinMinHe BOJIOAIHHS KOMIIETEHITISIMU MEHEKMEHTY
0COOHMCTOCTI, OPIEHTOBAHUX Ha:

1) ynpaBiiHHS KOMIUIEKCHUMH TIPOEKTaMH, 10
nependavae:

- JIOCIIIJHUIBKUN XapaKTep HaBYaIbHOI A1SUIBHOCTI,
MO3HA4Y€Ha BMIHHSAM CaMOCTIHHO OL[IHIOBATH PI3HOMAaHITHI
JKUTTEBI CUTYaIli1, ABUILA, PaKTH, BUIBIATH 1
B1JICTOIOBAaTH OCOOMCTY TTO3HUIIIIO;

- 3JaTHICTh A0 POOOTH B KOMaH/Ii;

- KOHTPOIb BIACHUX JIiH;

2) BiNOBIAATBHICTh 33 IPUHHATTS PIllICHb B
Herepen0auyBaHUX YMOBAxX, 10 BKIIIOYAE:

- 0OTpyHTYBaHHS BJIACHHX PIIICHb TOJOKECHHIMHI
HOpPMaTUBHOI 0a3U rajly3eBOro Ta Jep>KaBHOTO PIBHIB;

- CaMOCTIMHICTb IiJl YaC BUKOHAHHS TOCTABICHUX
3aBJIaHb,

- IHILIaTHBY B 0OTOBOPEHHI Mpobiem;

- BIANOBIZAJIBLHICTH 32 B3a€EMOBIIHOCHHU,

3) BiINOBiTaMbHICTH 32 NPOQECiiTHUI PO3BUTOK OKPEMHX
oci6 Tta/abo rpymn oci0, mo nepeadayac:

- BHUKOPHCTaHHS MPO(eCiiiHO-OpiEHTOBHUX HABUYOK;

- BHUKOPHCTAHHS JI0Ka3iB 13 CAMOCTINHHOIO 1 MPaBUIBHOIO
apryMeHTalli€1o;

- BOJIOIIHHS BCiMa BHIAMH HaBYaIbHOI JiSJIBHOCTI,

95-100
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Onuc . . IHoka3HukK
e . Bumoru 10 3HaHb, yYMiHb/HABHY0K, KOMYHiKAaLil, }
KBaJi(ikaniiiHOrO OLIIHKH

. BiginmoBigajabHOCTI i aBTOHOMII
piBHSI

+ 3/IaTHICTb 4) 31aTHICTH 10 IOJAJIBIIOT0 HABYAHHS 3 BUCOKUM PiBHEM
IPOJIOBXKYBATH aBTOHOMHOCTI, III0 Tiepedayvac:

HaBYaHHS i3 3HAYHUM | - CTYIiHb BOJIOAIHHS (yHIaMEHTAIBHIUMU 3HAHHSIMH;
CTYIIEHEM aBTOHOMIi - CaMOCTIMHICTB OI[IHHUX CY/)KCHb;

- BHCOKHI piBEeHb C(HOPMOBAHOCTI 3arajlbHOHABYATIBHHX
YMiHb 1 HABHYOK;

- CaMOCTIIHMIA IOITYK Ta aHaNi3 JuKepen iHpopmaii
Y1ieBHEHE BOJIO/IIHHS KOMITETEHITISIMU MEHEDKMEHTY 90-94
0COOHMCTOCTI (HE peani3oBaHO Bl BUMOTH)
JloOpe BONOIIHHS KOMIIETCHIIISIMA MEHE)KMEHTY 85-89
0coOUCTOCTI (HE pealti3oBaHO TPU BUMOTH)
JloOpe BONOAIHHS KOMIIETEHLIIMA MEHEI)KMEHTY 80-84
0co0UCTOCTI (HE peali3oBaHO YOTHPU BUMOTH)
JloOpe BONOAIHHS KOMIETEHILIIMA MEHEI)KMEHTY 74-79
0COOMCTOCTI (HE peasi3oBaHo MIiCTh BUMOT)
3a/10B1IbHE BOJOIHHS KOMIIETEHIIIMU MEHEIKMEHTY 70-73
0COOHMCTOCTI (HE peasizoBaHO CiM BUMOT)
3a/10B1TbHE BOJIOIIHHS KOMITICTCHITISIMA MEHEKMEHTY 65-69
0coOuCTOCTI (HEe peaai3oBaHO BiCiM BUMOT)
PiBeHb BIAMOBIAATBLHOCTI 1 aBTOHOMIT (pparMeHTapHHIA 60-64
PiBeHb BiIMOBIIAIBLHOCTI 1 aBTOHOMII HE3aOBUILHUNA <60

7. IHCTPYMEHTH, OBJIAJIHAHHSA TA ITPOI'PAMHE 3ABE3IIEYEHHSA

BukopuctoByroTbest 1abopatopHe Ta MyJibTHUMEAlHE oOsagHaHHA. TexHIvHI
3aco0M HaBYaHHS, AMCTaHIIHA matdpopma Moodle, nmepcoHanbHMII KOMIT IOTED,
MPLAB IDE.

8. PEKOMEH/IOBAHI JUKEPEJA THOOPMAIII|

1. Mikpomnporiecopra TexHika: migpyunuk / B.B. Tkauos, C.M. IlporieHKo,
M.B. Kozaps, B.I llleBuenko. M-Bo ocBitu 1 Hayku Ykpainu, HTY «J/lxinpoBcrka
nomitexHaikay. — ainpo: HTY «/II1», 2021. — 235 c.

2. Tkauos B.B., I'pynep I'., Hoitbeprep M., [Iponenko C.M., Kozaps M.B.
MikponpouecopHa TexHika. - /I: Harionanbauii rippuunii ynisepeurert, 2012. - 188c.

3. JL.. Koctuntok, f.C. [lapranuyk. MikpomnpoiiecopHi 3aco0U Ta CUCTEMU. —
JIeBiB, "JIbBiBchKaA momiTexHika'", 2001. — 200 c.

4. MikpoIpo1ecOpHi Ta MporpaMHi 3acOo0M CHCTEM aBTOMATUKH. MeToauyHi
peKOMeHJalli [0 BHUKOHAHHS JabopaTopHUX poOIT JUIsl CTYACHTIB HaIpsaMy
miarotoBku 151 «ABTOMaTu3ailisi Ta KOMIT IOTEPHO-IHTETPOBaHI TEXHOJOTII.
[Enextponnuii pecypc] / K.B. Cochin, B.B. Hagrouuii; M-Bo ocBiTH 1 HAyKu YKpaiHU,
Harm. Texs. yu-T «/[HinpoBcrka momitexnika». — Enexrpon. Tekcrt. Hani — J[ninpo :
HTY «/1I1», 2021
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POBOYA ITPOI'PAMA HABYAJILHOI JUCIUTIJIIHU

«MIiKpOmpoIIeCOpHi Ta MpOrpaMHi 3aCOOM CUCTEM aBTOMATHKM» JIJIsi OaKalaBpiB
OCBITHBO-TIPO(eCiitHOT mporpaMu « ABTOMATH3aIlis Ta KOMIT FOTEPHO-1HTErpOBaH1
TEXHOJIOT1i» criemianbHOCTI 174 ABTOMaTH3aIIis, KOMIT FOTEPHO-1HTErPOBaH1
TEXHOJIOT1] Ta pOOOTOTEXHIKA

Po3poOHuku:
BikTop BacunboBuy TkauoB
Koctsutin Bononumuposuy CocHiH

VY penakiiii aBTopiB

[linroTOBIEHO /10 BUXO/Y B CBIT
y HaiionanbHOMY TEXHIYHOMY YHIBEPCUTETI
«/IHIMpOBCHKA MOTITEXHIKAY.
CaigonrBo ipo BHeceHHs 110 JlepxkaBHoro peectpy JIK No 1842
49005, m. [Ininpo, mpocm. Jl. SABopHuIskoro, 19
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