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Pob6oua mporpama HaBuYaibHOI AUCHMILTIHU «MIiKpOMpPOIECOPHI Ta MpOrpamHi
3ac00M crCTEeM aBTOMATHKI» JUIsl OakalaBpiB OCBITHRO-MIpOodeciiiHa mporpaMma BUIIO]
OCBITH «ABTOMAaTH3allisl Ta KOMI IOTEPHO-IHTETPOBaHI TEXHOJOTI» CHeliaTbHOCTI
174 ABTOoMatu3ailisi, KOMIT FOTEPHO-IHTEIPOBaH1 TEXHOJIOT] Ta poboToTexHika / Harr.
TexH. YH-T. «J{HinmpoBchKa nmomitexHikay, kagp. KOIBC. — /1.: HTY «Il», 2023. - 13
C.

Po3po6uuku: TkauoB BikTop BacmiboBud — nmpodecop, JOKTOp TEXHIYHUX HaYK,
npodecop kadeapu kidephi3uIHUX Ta iHGOPMAIIHHO-BUMIPIOBAILHUX CUCTEM;

Cocuin KoctsaatrH BomoauMupoBWdY — JOLEHT, KaHIUAAT TEXHIYHUX HAayK,
no1eHT kadeapu kidepdiznuHux Ta iHPopMaIiiHO-BUMIPIOBATIBHUX CUCTEM.

PobGouya nporpama periaameHrye:

—  METy JUCHUILUIIHY;

— JIMCUMIUIIHAPHI pe3yJIbTaTh HaBYAHHS;

— 0a30Bi1 IUCHUILTIHY (32 HASIBHOCTI1);

— o0csr 1 po3noain 3a GpopMamMu oprasizaiii OCBITHBOI'O MPOIIECY Ta BUIAAMU
HaBYaJIbHUX 3aHSATD;

— I[porpamy AMCLUMIUTIHU (TEMAaTUYHUH IUIaH 3a BUAAMHU HABYAJIbHHUX 3aHSTh);

— aNTrOpUTM OLIHIOBaHHS PIBHS JOCATHEHHS JUCUUIUIIHAPHUX pE3yJIbTaTIB
HaBYaHHA (IIKaJH, 3aCO0U, IPOLIETyPH Ta KPUTEPIi OLIIHIOBAHHS);

— IHCTPYMEHTH, 00JIaJHAHHA Ta IpOoTrpaMHe 3a0€3eUEHHS;

— PEKOMEHJI0BaH1 Jpkepena iHdopmarlii.

PoGoua mporpama mpuszHaueHa s peasizaiili KOMIETEHTHICHOTO MiIXO0Iy i
yac IUJJaHyBaHHS OCBITHBOTO TMPOIECY, BUKIAJMAHHS AUCIMIUIIHUA, MIATOTOBKU
3100yBaydiB BHUIOI OCBITH JIO0 KOHTPOJBHUX 3aXOJliB, KOHTPOJIO IPOBAKEHHS
OCBITHBOT JISJIBHOCTI, BHYTPIIIHHOTO Ta 30BHIIIHHOIO KOHTPOJIO 3a0e3MeueHHs
SIKOCT1 BHIIIOi OCBITH, aKpEIUTAallli OCBITHIX IIPOrpaM.
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1 META HABYAJILHOI TUIATIITHA

Mera aucuumiaiHa «MIKponpolleCOpHI Ta MpOrpamMHi 3aco0M  CHCTEM
apromatukn» (MII3CA) — popMyBaHHS KOMIIETEHTHOCTEH 11010 TOOYI0BU Cy4acHUX
MIKPOIIPOIIECOPHUX CHUCTEM aBTOMATHKH BIJMOBIIHO 10 OCBITHBO-IPOdECIitHOT
IpoTrpamu.

2 OYIKYBAHI JMCHUIIVITHAPHI PE3YJIbTATH HABUYAHHS

Jucnuniinapui pesyastatu Hapuyanus (JPH)

mudpp APH 3MiCT
JAPH — 01 3HaTH XapaKTePUCTUKHU Ta ApXITEKTYPy OAHOKPHCTAIBHUX MIKPOKOHTPOJIEPIB
JAIPH — 02 3uaru npuHuun Aii MikpokontposepiB PIC 16F877. Bmitu BukoHyBatu BHOIp

opranizariii mam'siti MikpokontposiepiB PIC. Bmitu npoekTyBaTtu opraHizaiito
poOOTH MOPTIB BBEICHHS/BUBEICHHS

JIPH — 03 Bwmitu npoekTyBatu anapatHe i mporpamHe 3a0e3nedeHHs oprasizaiii poooTu
TaliMepiB 1 cuCTeMH MepeprBaHb MiKpoKOHTpoJiepiB PIC

JIPH — 04 Bwmiti mpoekTyBaTH oOprasizaiifo BBEICHHS Ta BUBCIACHHS JUCKPETHHX
curnaims B MII3CA
JAIPH — 05 Bmitu 0oOrpyHTOBYBaTH amaparHe i mporpamHe 3a0e3leYeHHs BBEICHHS Ta

BUBEIEHHS aHajgorosux curuaimis B MII3CA

3 BA3OBI JUCHUIIJIITHA
Ha3a nucuuniinu 3100yTi pe3y1bTaTH HABYAHHS
@2 Komm’totepHi rexnonorii ta | [IP03  Bwmitm 3acrocoByBatu cydacHi iH(popMariiai
IIporpamyBaHHs TEXHOJIOT1i Ta MaTH HAaBUYKU PO3POOJIATH aIrOpUTMH Ta
KOMIT IOTE€PHI IPOTpaMy 3 BUKOPUCTAHHSM MOB BHCOKOTO
piBHS Ta TEXHOJIOT1H 00’ €KTHO-OPIEHTOBAHOTO
poTrpaMyBaHHS, CTBOPIOBATH 0azu JTAHUX Ta

BUKOPUCTOBYBATH IHTEPHET-PECYPCH.

I[TPO9 Bwmitu npoekryBaTH OaraTopiBHEBI  CHUCTEMH
KepyBaHHsI 1 300py JaHuX A popMyBaHHs 0a3u mapaMeTpiB
Mpolecy Ta iX Bi3yalizailii 3a JOMOMOTo0 3ac00iB JHOIMHO-
MalIMHHOTO  1HTepdeiicy, BHUKOPUCTOBYIOUM  HOBITHI
KOMIT I0T€PHO-1HTErPOBaH1 TEXHOJIOT1].

I[TP0O10 Bwmitu oOrpyHTOBYBaTM BHUOIp CTPYKTypH Ta
pO3po0NIATH TNpUKIAJHE MporpamMHe 3a0e3MeueHHs JUis
MIKPOIIPOIIECOPHUX CHUCTEM YIPABIIHHS Ha 0a3i JIOKATIbHUX
3ac001B aBTOMAaTHU3alli1, IPOMUCIOBUX JIOTITYHUX KOHTPOJIEPiB
Ta TPOTPAMOBAHMX JIOTIYHMX MATPUIb 1 CHTHAJIBHUX

IPOIIECOPIB.
I1PO12 Bwmitu BUKOPHUCTOBYBATH pi3HOMaHITHE
creriaai3oBaHe nporpamMHe 3a0e3neueHHs TS

PO3B’s3yBaHHS THIIOBUX IHXXKCHEPHHX 3a7ad y Traiysi
aBTOMaTH3allili, 30KpeMa, MaTeMaTUYHOIO MOJICJIIOBAHHS,
ABTOMATH30BAaHOTO TIPOCKTYBaHHs, KepyBaHHA 0Oa3zaMu
JAHUX, METOJIIB KOMI ' FOTEpHOT rpadiku.

@6 Enextponika Ta cxemorexHika | [IP02 3Hatu ¢i3uKy, eNeKTpOTEXHIKY, €JIEeKTPOHIKY, Ta
CXEMOTEXHIKY, MIKPONpPOLIECOPHY TEXHIKYy Ha PIiBHI,




Ha3Ba pucuumiinn

3100yTi pe3yibTaTH HABYaHHS

HEOOXITHOMY JUIsl PO3B’SI3aHHS THUIIOBHX 3adad 1 mpobiem
aBToMaTH3aIlii.
ITPO7 BmiTu 3acTOoCOBYBaTH 3HAHHS MPO OCHOBHI MPUHITUTIN
Ta METOIM BUMIpPIOBaHHS (I3WYHHUX BEITMYMH 1 OCHOBHHUX
TEXHOJIOTIYHMX TapaMeTpiB JUisi OOrpYHTYBaHHS BHOODPY
3aco0iB BHMIpPIOBaHb Ta OIIHIOBaHHA IX METPOJIOTIYHHX
XapaKTEPUCTHK.

4 OBCAT 1 PO3MOJLI 3A ®OPMAMMU OPT'AHI3AILIIL OCBITHBOI'O
HPOLHECY TA BUIAMU HABYAJIBHUX 3AHATD

Po3nopain 3a gpopmMaMu HaBYAHHS, 200UHU

Buna JTE€HHA Beqip}m 3a04YHa
HABYANLHUX [ ObeAr | ayuTOPHi| o o oiiiyy | @YRHTOPHI (oo iiing| OOCAT | @ymu- | camoc-
3aHATH 3aHATTA 3aHATTA TOpHI TiliHa
pobota pobota

3aHATTA | pobota
JIEKLIHHI 137 37 100 - - 137 12 125
MPaKTHYHI - - - - - - - -
nabopartopni | 103 28 75 - - 103 10 93
ceMiHapu - - - - - - - -
PA3OM 240 65 175 - - 240 22 218

S ITPOT'PAMA JUCHUIIJITHA 3A BUJAMU HABYAJIbHUX 3AHATDH

Mudpu O0csar
JPH Buau Ta TeMaTHKa HABYAJIBHUX 3aHATH CKJIAI0OBHX,
200UHU
JIEKIIT 137
JIPH 01 1. Apxitektypa 1 cTpykTypa MikpokoHTposepiB PIC 16F877 34
JPH-05 2. Cucrema koMan Mikpokontposiepy PIC 16F877 35
JIPH-06 3. Opranizaiiisi BBeJIeHHs/BUBEJCHHS CUTHAIIB MIKPOKOHTPOJIEPY 34
PIC 16F877
JIPH-07 4. Opranizariist TumyacoBux 3atpumok PIC 16F877 34
JIABOPATOPHI BAHATTSA 103
JPH 01-07 1. O3HalioMJIEHHS 13 cepeIOBUIIIEM PO3POOKH I HaaroKeHHs 22
nporpamHoro 3ade3nedenss cucteMm MPLAB IDE
2. BUBYEeHHS CTPYKTYpH IIaM’sTi IporpaM i 1aHux. BuBueHnHs 21
JTUPEKTUB Ta KoMaH1 MikpokoHTposiepy PIC 16F877
3. Oprani3ailis BB€JICHHs/BUBEJICHHS CUTHAIIB 3 ITOPTIB 20
MikpokoHTposiepy PIC16F877
4. Oprasi3ailisi TAMYaCOBHX arapaTHUX, IPOrPAMHUX 3aTPUMOK 20
5. Oprani3aiiist BBeJICHHSI aHAJIOTOBUX CUTHAJIIB 20
PA3OM 240




6. OHIHIOBAHHA PE3YJIBTATIB HABYAHHS

Ceprudikariis JOCITHEHb 3100yBaviB 3IHCHIOETHCS 32 JTOMIOMOTOIO TPO30PHUX
IpOIEAYp, IO TPYHTYIOTBCA Ha 00’ €KTUBHHUX KPHUTEPisAX BiAMOBiAHO a0 IlomoxkeHHs
yHiBepcuTeTy «IIpo oriHlOBaHHS pe3yJibTaTiB HaBYaHHS 37100yBayiB BUIOT OCBITH.

JlocATHYTHH ~ piBEHb  KOMIIETCHTHOCTEH  BIJHOCHO  OYIKYBaHUX,  IIO
1meHTrdikoBaHUN 17 Yac KOHTPOJBHUX 3aXOiB, BiJoOpaxkae pealbHUN pe3ysabTaT
HaBYaHHS 3/100yBaya 3a JUCIUILIIHOO.

6.1 Hlxanu

OriHrOBaHHS HaBUAIBHUX HocsATHeHBb 3m00yBadiB HTY «JII1» 3ailicHioeThes 3a
peritunroBoro (100-6aybHOI0) Ta IHCTUTYIIHHOIO HIKanaMu. OcTaHHs HeoOX1aHa (3a
OoQiIIAHOI0 BIACYTHICTIO HAIlIOHAIBHOI INKANHM) Ui KOHBEpTamii (TiepeBeicHH:)
OITIHOK MOOUJIbHMX 3700yBauiB.

HIkanu oyinroeannsa HaguanbHux 0ocazHens 3000yeavie HTY «/[11»

PeiiTunrosa IncTuTyniiina
90...100 BiaMinHO / Excellent
74...89 nobpe / Good
60...73 3a70BUIBHO / Satisfactory
0...59 He3anoBLIbHO / Fail

Kpenutn HaB4YaibHOI JUCHUIUIIHM 3apaXOBYIOThCS, SIKIIO 37100yBady OTpUMaB
M1JICYMKOBY OILIIHKY He MeHIe 60-tu 6aiiB. Hikua o11iHKa BBaXKAa€ThCS aKaJAeMIYHOIO
3a00proBaHICTIO, IO MIJJISATaE JIKBIAAIIl BIIMOBIAHO 10 [looxkeHHs mpo opraHizalito
ocBiTHROTO Tipouecy HTY «AI1».

6.2 3aco0u Ta npouenypu

3MicT 3aco0IB J1arHOCTUKK CHPSIMOBAHO HA KOHTPOJIb PIBHS C(HOPMOBAHOCTI
3HaHb, YMIHb/HAaBUYOK, KOMYHiKallii, aBTOHOMIi Ta BIJMOBIAAJIBHOCTI 3700yBaua 3a
Bumoramu HPK 1o 6-ro kBamidikamiiiHoro piBHS T dYac JIEMOHCTparlii
pernaMeHTOBaHUX POOOUOI0 TPOTPAMOIO PE3yNIbTaTIB HABYaHHS.

3100yBauy Ha KOHTPOJILHUX 3aXOJaX Ma€ BUKOHYBATH 3aBIaHHS, OPIEHTOBaHI
BUKJTFOYHO Ha JIEMOHCTPAIIII0 TUCIHUILIIHAPHUX PE3yJIbTaTIB HaBUYaHHS (PO3ALI 2).

3aco0u NIarHOCTHKH, IO HAAIOThCS 3700yBayaM Ha KOHTPOJBHUX 3aXojax y
BUTJISIZI 3aBAaHb ISl TOTOYHOTO Ta IMiJICYMKOBOTO KOHTPOJIIO, (DOPMYIOTHCS ILISIXOM
KOHKpeTH3alli BHUXIJHUX JaHUX Ta CHOCO0y JEMOHCTpalii IUMCUUIITIHAPHUX
pe3yJIbTaTiB HAaBUAHHS.

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

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



3acobu diaznocmuku ma npouedypu OuiHIO8aAHHA

IMOTOYHUU KOHTPOJIb HNIACYMKOBHWHU KOHTPOJIb
HaBYAJbHE 3aco0m e 3aco0u e —
3aAHATTA JiarHOCTHKH p M JiarHOCTHKH p M
JIEKIIT KOHTPOJIbHI BUKOHAHHS BU3HAYECHHSI
3aBJaHHA 3a 3aBJaHHs 1] 9ac CEPEIHBO3BAXKCHOTO
KOYKHOIO TEMOKO | JIEKIIIH pe3yabTaTy MOTOYHHUX
- - KOMIUIEKCHA )
nabopaTopHi| mepeBipka Ta BUKOHAHHS KOHTPOJTIB;
OopaTopHUX POOIT KOHTpOJIbHA
3aXUCT J1a
paTop p po6ota (KKP) )
BukoHanHga KKP nig gac
3aUTIKy 3a OaKaHHSIM
CTYJCHTA

[lin 4Yac TOTOYHOTO KOHTPOJIIO JICKIIIMHI 3aHATTS OI[HIOIOTHCS IUISIXOM
BU3HAYEHHSI SKOCTI BHUKOHAHHS KOHTPOJIbBHMX  KOHKPETH30BaHMX  3aBJ/IaHb.
JlabopaTopH1 3aHATTSA OLIHIOIOTHCS SIKICTIO 3aXHCTYy BUKOHAaHUX 1 O(OpMIIEHHX
71a00paTOPHUX POOIT.

SIKIo 3MICT MEBHOIO BUAY 3aHATH MIANOPSAKOBAHO JAEKUIBKOM CKJIaJ0BHM, TO
IHTErpajbHE 3HAYEHHS OIIHKA MOXE BH3HAYaTHCS 3 YpaxyBaHHSIM BaroBHX
KO€(IIIEHTIB, 110 BCTAHOBIIOIOTHCS BUKIIAJAYEM.

3a HasBHOCTI PIBHS PE3yJbTATIB MOTOYHUX KOHTPOIIB 3 YCIX BHUJIIB HABYAIbHUX
3aHATh He MeHme 60 OamniB, MIJCYMKOBHUH KOHTPOJIb 3AIMCHIOETBCA 0€3 ydacTi
3100yBaya UISIXOM BU3HAYEHHSI CEPEIHbO3BAKEHOT0 3HAUEHHS TOTOYHUX OLIIHOK.

He3anexxHo BiJl pe3ysbTaTiB MOTOYHOTO KOHTPOJIIO KOXKEH 3700yBad Mija yac
3aitiky Mae npaBo BukoHyBaTu KKP, sika MicTUTh 3aBJaHHs, 110 OXOIUTIOIOTH KJIFOYOBI
JTUCIUIUTIHAPHI pe3yJIbTaTH HaBYaHHS.

KinpkicTe koHKpeTH30BaHux 3aBaaHb KKP moBwHHA BiANOBIZATH BiABEICHOMY
yacy Ha BHKOHaHHA. KinbkicTs BapianTiB KKP mae 3abe3meunTn iHIuBIMyasizaIio
3aBAaHHS.

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 BCTAHOBIIOETHCS Kadeaporo sl KOXKHOI
CKJIaZ10BOi onucy kBamigikauiiinoro pisus HPK.

6.3 Kpurepii

PeanbHi pe3ynbraté HaBuaHHS 37100yBava i7€HTHU(IKYIOTHCS Ta BUMIPIOIOTHCS
BIJIHOCHO OYIKYBaHHMX TiJ] YaC KOHTPOJIbHUX 3aXOJIB 32 JIOMOMOTOI0 KPHUTEPIiB, IO
OMHCYIOTH Jii 3700yBava Jijisi AEMOHCTpaIlli TOCATHEHHS Pe3y/IbTaTiB HABYAHHS.

JIist  OLIHIOBAaHHS BHWKOHAHHS KOHTPOJBHUX 3aBlaHb IIiJl Yac TMOTOYHOTO
KOHTPOJTIO JISKIIHHUX 1 1a00paTOPHUX 3aHSATHh B SKOCTI KPUTEPII0 BUKOPHUCTOBYETHCS
KOe(IIlEHT 3aCBOEHHS, [0 ABTOMATUYHO aJIalTy€ MOKA3HUK OI[IHKU J0 PEUTHUHTOBOT
TITKAJTH:

O,=100 a/m,



7€ @ — YMCJIO TIPAaBUJIbHUX BIATOBIIeH a00 BUKOHAHUX CYTTEBHUX OIEpalliid BiAMOBITHO
70 €TaJOHy pIIIeHHS; M — 3arajbHa KUIbKICTh 3amuTaHb a00 CyTTEBHX OMNeEpaiii
€TaJIoHY.

3MICT KpHUTEpIiB CIIUPAETHCS HAa KOMIIETCHTHICTHI XapaKTEPUCTHKU, BU3HAYCHI
HPK ns 6akanaBpchbKOTo piBHS BHILOI OCBITH (MIOJAHO HUXKUE).

3azanvHi Kpumepii 00CACHEHHA pe3)ibmamie HAGUAHHA
0n1a 6-20 keanigpikayinnozo piensn 3a HPK

Onuc . R IHoka3zHuk
cre o Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHiKail, .
kBajidikauniiinoro . . . OL[iHKHU
. BiIMOBiTaIbHOCTI i aBTOHOMIT
piBHS
3Hanna
+ KOHIENTYyaJIbH1 Binnosine BiAMiHHA — paBUIIbHA, OOTPYHTOBAHA, 95-100
HAyKOBI Ta MPAKTU4HI | OCMHUCIIeHA. XapaKTepU3y€e HAsIBHICTD:
3HAHHS, KPUTHIHE - KOHIICTITyaJIbHUX 3HAHb;
OCMHUCIICHHSI TEOPIH, - BHCOKOT'O CTYIIEHIO BOJIOAIHHS CTAHOM IMUTAHHS;
HIPUHLUIIB, MECTOAIB 1 | - KPUTUYHOTO OCMUCIICHHS OCHOBHUX TEOPIH,
HOHATH y cdepi MIPUHIIMIIB, METO/IIB 1 MOHATH Y HaBYaHHI Ta MpodeciiiHii
npodeciinoi JUSIIBHOCTI
AisIBHOCTI Ta/ab0o BinnoBine MicTUTh HErpyOi TOMUIIKH 200 ONUCKU 90-94
HaBYaHHA Biamogiap npaBuibHa, ajge Ma€e TEeBHI HETOYHOCTI 85-89
BianoBiap npaBuiibHA, aje Ma€ MEBHI HETOYHOCTI 1 80-84
HEJO0CTaTHHO OOTPYHTOBAHA
Binmosines npaBuibHA, aje Ma€e IEBHI HETOYHOCTI, 74-79
HEJO0CTaTHHO OOTPYHTOBAHA Ta OCMUCIICHA
Binnosine ¢pparmentapHa 70-73
BianoBiib 1EMOHCTPY€E HEUITKI YSIBJIEHHS CTyI€HTa PO 65-69
00'€KT BUBUEHHS
PiBeHs 3HaHb MiIHIMAIBLHO 3a0BIILHUN 60-64
PiBeHb 3HAHb HE3aMOBUILHUI <60
Yminna/nasuuku
+ TIOTIIMOIeHl Bianosige xapakrepusye yMiHHS: 95-100
KOTHITHBHI Ta - BUSBJISITH IPOOJIEMH;
NPaKTUYHI - (opMmymIOBaTH TiNOTE3N;
YMIHHSI/HABIKH, - po3B'A3yBaTH MpoOsIEeMU;
MauCTCpHICTh Ta - 00upaTH aJleKBaTHI METOJIM Ta IHCTPYMEHTANBHI
IHHOBAIIIIHICTH Ha 32c06M1:
b
piBHI, HEOOXITHOMY | _ s36pmaty Ta OTiHO if 3p03yMiNo iHTEpHPETYBATH
b
AJId PO3B A3aHHA iH(i)OpM&HiIO;
CKHaI,lHPFX - BHUKOPHCTOBYBATH IHHOBAIIIHI MIXOIU 10
CHemia30BaHIX PO3B’sI3aHHS 3aBJIaHHS
a/ja4 1 mpakTUYHUX : . -
3al p i Bianosine xapakTrepusye yMiHHS/HAaBUUKHM 3aCTOCOBYBATH 90-94
npobiaem y chepi o .
o 3HAHHS B MPAKTUYHIN TiSUTHHOCTI 3 HErpyouMu
1} 1HHOT
pO(bec 10 MOMIJIKAMH
IistIbHOCTI a00 . . .
Bianosine xapakrepusye yMiHHS/HaBUUKHU 3aCTOCOBYBATH 85-89
HaBYaHHS o . i
3HAHHS B MPAKTUYHIN TiSUTHHOCTI, ajie Ma€ MeBHi
HETOYHOCTI MIPH peastizallii OJHIe] BAMOTH




Onuc
KBaJi(ikaniiiHoro
piBHs

Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaLil,
BiAnoBigagbHOCTI 1 aBTOHOMI]

IHoka3HukK
OLIIHKH

BinnoBine xapakrepu3ye yMiHHS/HaBHUKH 3aCTOCOBYBATH
3HAHHS B MIPAKTUYHIN AISUTBHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI NIPU peaizalii JBOX BUMOT

80-84

BinnoBine xapakrepu3ye yMiHHS/HaBUUKH 3aCTOCOBYBATH
3HAHHS B MIPAKTUYHIN AISUTBHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI IIPU peaizalii TpbOX BUMOT

74-79

BinmoBine xapakTepu3sye yMiHHA/HaBHYKH 3aCTOCOBYBATH
3HAHHS B MPaKTHYHIHN TiSUTBHOCTI, aJie Ma€ MeBHi
HETOYHOCTI IIPU peaizamii YOTUPbOX BUMOT

70-73

BinmoBine xapakTepu3sye yMiHH/HaBHYKH 3aCTOCOBYBATH
3HAHHS B MPaKTHYHIHN TiSUTBHOCTI IPY BUKOHAHHI 3aBAaHb
3a 3pa3KoM

65-69

BinnoBine xapakrepu3ye yMiHHS/HaBUUKH 3aCTOCOBYBATH
3HaHHS PU BUKOHAHHI 3aBJIaHb 32 3pa3KoM, aje 3
HETOYHOCTSAMHU

60-64

piBeHb YMiHb/HABHUOK HE33JOBUTHHUIMA

<60

Komynikayia

+ JIOHECEHHS J10
(haxiBiiB i He(axiBIIiB
iHdopmartii, i1ei,
npobJeM, pillieHb,
BJIACHOT'O JIOCBiZly Ta
apryMeHTarlii;

+ 30ip, iHTEpIIpeTaIis
Ta 3aCTOCYBaHHS
JIAaHKX;

+ CIIUJIKYBAaHHS 3
npo¢eciiiHUX NUTaHb,
y TOMY 4YHuCIi
1HO3E€MHOIO MOBOIO,
YCHO Ta MUCHMOBO

BinpHe BoOAiHHS TPOOIEMaTHKOO TalTy3i.
3po3yMinicTh BiNmoBiAl (Homnosiai). Mosa:

- MpaBUIbHA,

- YHUCTa;

- sCHa;

- TOYHA;

- JIOTIYHa;

- BHpa3Ha,

- JaKOHIYHA.

KomyHikartiitna ctpaTeris:

- TOCIIiJIOBHUH 1 HECYNIEPEWINBHIA PO3BUTOK TyMKH;
- HasBHICTbH JIOTIYHHUX BJIACHUX CY/[)KCHb;

- JIope4Ha apryMeHTaIlii Ta ii BiIMOBIAHICTb
BiJICTOIOBAaHUM TOJOXKEHHSIM;

- TpaBWIbHA CTPYKTYpa BIAMOBIAL (JOMOBII);

- TPaBWIBHICTH BIJIMOBIJIEH HA 3aMUTAHHS;

- JIOpeYHa TeXHIKa BIJMOBIJCH Ha 3alUTaHHS;

- 3JaTHICTh POOMTH BUCHOBKU Ta (OPMYIIIOBATH
MIPOTIO3HIIIT

95-100

JlocTaTHe BOJOAIHHS MPOOIEMATHKOIO Taly3i 3
HE3HAYHUMH XHOaMu.

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

JlopeuHa KOMyHiKalliliHa cTpaTeris 3 He3HAYHUMHU
xubamu

90-94

Jlo6pe BOJOAIHHS MPOOIEMATUKOIO TATy3l.

Jobpa 3po3yMUTICTh BIMOBIII (AOTMOBI/II) Ta JOPEYHA
KOMYHIKalliliHa cTpaTeris (CyMapHO He peali3oBaHO TpU
BHUMOTH)

85-89




Onuc
KBaJi(ikaniiiHoro
piBHs

Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaLil,
BiAnoBigagbHOCTI 1 aBTOHOMI]

IHoka3HukK
OLIIHKH

JloOpe BonoaiHHS TPOOIEMaTHKOIO TaTy3i.

Jo6pa 3po3yMIiTICTh BiMOBII (AOMOBIII) Ta JOPEUYHA
KOMYHIKaIliifHa cTpaTeris (CyMapHO He peai30BaHO
YOTUPU BUMOI'H)

80-84

Jo6pe BoNOIHHS MPOOJIEMAaTUKOO TaTy31.

JloOpa 3po3yMuTicTh BiAMOBIAI (JIOMOBI/II) Ta JOpEYHA
KOMYHIKaIliliHa cTparteris (CyMapHO HE peasli30BaHO I’ ATh
BHMOT)

74-79

3a10BUTbHE BOJIOIIHHS POOIEMAaTHKOO TalTy3i.
3a0BUIbHA 3PO3YMUTICTh BIAMOBIAL (IOTIOBIII) Ta
JOpeyHa KOMYHIiKalliiHa cTparerist (CyMapHO He
peaizoBaHO CiM BUMOT)

70-73

YacTkoBe BOJIOAIHHS MPOOIEMATUKOIO Tramy3i.
3a10BiTbHA 3pO3yMITIICTD BIAMOBII (JOTOBI/I) Ta
KOMYHIKaIliiiHa cTpaTeris 3 Xxubamu (CyMapHO He
peasti3oBaHoO JIeB’SITh BUMOT)

65-69

®parmMeHTapHe BOJIOIIHHS MPOOIEMaTHKOIO raly3i.
3a10BiIbHA 3pO3YMUTICTh BiIMOBIAL (JOTOBII) Ta
KOMYHIKaIliifHa cTpaTeris 3 Xxubamu (CyMapHO He
peamizoBano 10 BUMor)

60-64

PiBeHb KoMyHiKaIlii He3aJOBUTHHHIA

<60

Bionosgioansnicmo i agmonomin

+ YIIpaBIiHHS
CKJIaTHOIO TEXHIYHOIO
a00 mpodeciiiHoI0
TUSITTBHICTIO YU
MIPOEKTaMH;

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

+ GopmyBaHHS
CY/DKEHb, 1110
BPaxoBYIOTh
coIliaibHi, HAYKOBI Ta
€TUYHI aCIIeKTH;

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

BinMiHHE BOJIOAIHHS KOMITETEHITISIMU MEHEIKMEHTY
0COOMCTOCTI, OPIEHTOBAHUX Ha!

1) ynpaBiiHHS KOMIUIEKCHUMHU IPOEKTaMHU, 1110
nependavae:

- JIOCIIIJHUIbKUN XapaKTep HaBYaIbHOI A1SUIBHOCTI,
MO3HA4Y€Ha BMIHHSAM CaMOCTIHHO OL[IHIOBATH PI3HOMAaHITHI
JKUTTEBI CUTYAIl1, SBUILA, (aKTH, BUIBIATH 1
B1JICTOIOBaTH OCOOHCTY TMO3HUIIIIO;

- 3JaTHICTh A0 POOOTH B KOMaH]II;

- KOHTPOIb BIACHUX JIiH;

2) BIANOBIAANBHICTD 32 IPUUHATTS PIlLIEHb B
Hernepen0auyyBaHNX YMOBAX, 110 BKIIIOYAE:

- OOIpyHTYBaHHS BJIACHHUX PIIICHb MOJIOKEHHIMU
HOpPMaTUBHOI 0a3U rajly3eBOro Ta Jep>KaBHOTO PIBHIB;

- CaMOCTIMHICTb MiJl YaC BUKOHAHHS MOCTABIEHUX
3aBJIaHb,

- IHILIaTHBY B OOrOBOpEHHI pobieMm;

- BIANOBIZAJIBHICTE 34 B3A€EMOBIIHOCHHH,

3) BiAMOBiAATBHICTH 32 MPOdeCciitHMI PO3ZBUTOK OKPEMUX
oci6 Tta/abo rpymn ocib, 1o nepeadayac:

- BHUKOPHUCTaHHS MPOQECiiiHO-OpIEHTOBHUX HABUYOK;

- BHUKOPHCTAHHS JI0Ka3iB 13 CAMOCTIHHOIO 1 MPaBUIBHOIO
apryMEeHTalli€10;

- BOJIOIIHHS BCiMa BHIAMH HaBYaIbHOI JiSJIBHOCTI,

95-100
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Onuc . . IHoka3HukK
. . Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaLil, }
KBaJi(ikaniiiHoro OLIIHKH

. BignmoBigaabHOCTI i aBTOHOMII
piBHSI

+ 3/IaTHICTb 4) 3MaTHICTB /10 MOAATBIIOT0 HAaBYaHHS 3 BUCOKUM piBHEM
IPOJIOBXKYBaTH aBTOHOMHOCTI, III0 Tiepedayvac:

HaBYaHHA i3 3HAYHUM | - CTYIiHb BOJIOAIHHS (yHIaAMEHTAIBHIMU 3HAHHSIMH;
CTyII€HEM aBTOHOMii - CaMOCTIMHICTB OI[IHHUX CY/IKCHb;

- BHCOKHI1 piBeHb C(HOPMOBAHOCTI 3arajlbHOHABYATILHUX
YMIHb 1 HABHYOK;

- CaMOCTIHMIA IOITYK Ta aHali3 JuKepen iHpopmarii
YrieBHEHE BOJIO/IIHHS KOMIIETEHITIIMU MEHEIDKMEHTY 90-94
0COOHMCTOCTI (HE peanai3oBaHO 1Bl BUMOTH)
JloOpe BONOIIHHS KOMIIETCHIIISIMA MEHEKMEHTY 85-89
0COOHCTOCTI (HE peaTizoBaHO TPU BUMOTH)
Jlo6pe BONOIIHHS KOMIIETSHITIIMA MEHEKMEHTY 80-84
0co0UCTOCTI (HE peali3oBaHO YOTHPU BUMOTH)
JloOpe BONOAIHHS KOMIETSHLIIMA MEHEI)KMEHTY 74-79
0COOMCTOCTI (HE peasi3oBaHo MIiCTh BUMOT)
3a0BUTbHE BOJIO/IIHHS KOMITETCHIIISIMA MEHEDKMEHTY 70-73
0CcOOHMCTOCTI (HE peaTi3oBaHO CIM BUMOT)
3a/10B1IbHE BOJIOIIHHS KOMITICTCHITISIMA MEHEKMEHTY 65-69
0coOHuCTOCTI (HEe peaTi3oBaHO BiCiM BUMOT)
PiBeHb BIAMOBIAATBLHOCTI 1 aBTOHOMIT (pparMeHTapHHIA 60-64
PiBeHb BiIMOBIIAIBLHOCTI 1 aBTOHOMII HE3aOBUILHUNA <60

7.IHCTPYMEHTH, OBJIAJIHAHHA TA ITPOI'PAMHE 3ABE3INIEYEHHSA
BukopuctoBytoThcsl 1abopatopHe Ta MyJdbTHUMEAlNHE oOsagHaHHA. TexHIuHi

3aco0M HaB4YaHHs, AMCTaHLIiHA 1aTtdpopma Moodle, mepcoHanbHMl KOMIT IOTED,
MPLAB IDE.

8. PEKOMEH/IOBAHI JUKEPEJIA THOOPMAIII|

1. MikporporiecopHa TexHika: miapyunuk / B.B. Tkauos, C.M. [Ipouenko,
M.B. Kozaps, B.I llleBuenko. M-Bo ocBitu 1 Hayku Ykpainu, HTY «/lHinpoBcbka
nomitexaikay. — ainpo: HTY «/III», 2021. — 235 c.

2. Txauos B.B., I'pynep I'., Hoitbeprep M., [Iponenko C.M., Kozapr M.B.
MikponpouecopHa TexHika. - /[: Harionansauii rippuunii ynisepeurert, 2012. - 188c.

3. JL.A. Koctuntok, f.C. [Tapranuyk. MikpormpoiiecopHi 3aco0u Ta CUCTEMU. —
JIeBiB, "JInBiBchKaA momiTexHika'", 2001. — 200 c.

4. MikpomnpoIlieCOpHi Ta MPOTpaMHi 3acO0M CUCTEM aBTOMAaTHUKU. MeToauuHi
peKoMeHJalli A0 BHUKOHAHHS JIA0OpAaTOpPHUX POOIT I CTYACHTIB HampsMy
miarotoBku 151  «ABToMatu3ailisi Ta KOMIT IOTEPHO-IHTETPOBaHI TEXHOJOTII.
[Enextponnuii pecypc] / K.B. Cochin, B.B. Hagrouwuii; M-Bo ocBiTH 1 Hayku YKpaiHu,

Harm. Texs. yu-T «/[HinpoBchka momitexHikay. — Enexrpon. Tekcr. auni — J[ninpo :
HTY «/IIT», 2021
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POBOYA ITPOI'PAMA HABYAJILHOI IUCHUIIIITHA

«MiKpOompoIIeCOpHi Ta MpPOrpaMHi 3acOOM CUCTEM aBTOMATHUKM JIJIsi OaKaaBpiB
OCBITHBO-TIPO(eCiitHOT mporpaMu « ABTOMATH3allisl Ta KOMIT FOTEPHO-1HTErPOBaH1
TEXHOJIOT1» criemianbHOCTI 174 ABTOMAaTH3aI11s, KOMIT FOTEPHO-IHTEIPOBaH1
TEXHOJIOT1] Ta pOOOTOTEXHIKA

Po3poOnuku:
BikxTop BacunboBuy TkauoB
Koctsautua Bonogumuposud CocHin

VY penakiiii aBTopiB

[linroTOBIEHO /10 BUXOIY B CBIT
y HatioHanbHOMY TEXHIYHOMY YHIBEPCUTETI
«JIHIMpOBCHKA MOTITEXHIKAY.
CaigonrBo ipo BHeceHHs 110 JlepxaBHoro peectpy JIK Ne 1842
49005, m. Tainpo, npoc. 1. SABopuunpkoro, 19
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