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PoGoua nporpama HaByansHOI aucuuiuiing «IIporpamui 3aco0u KOMIT'FOTEpPHUX
CHUCTEM Ta Mepex» i OakanaBpiB OCBITHHO-TIpo(eciiiHa mporpama BHUINOI OCBITH
«ABTOMATH3aIliE Ta KOMIT IOTEPHO-IHTETPOBaHI  TEXHOJOTI(»  CHEIlaJbHOCTI
174 «ABTOMAaTH3aIlis, KOMIT IOTEPHO-IHTETPOBaHI TEXHOJIOTii Ta poboToTexHika» /
Harm. texH. yH-T. «/lHiTpOoBCchKa momiTexHiKa», kKad. KOIBC. — JI.: HTY «II1», 2024.
-15c¢.

Po3po6uuku — TkadoB Bikrtop BacunboBuu — mpodecop, TOKTOp TEXHIYHHUX
HayK, ipodecop Kadeapu kidephi3nyHux Ta iHGOPMAaIIHHO-BUMIPIOBAJIbHUX CHUCTEM,

Cocuin Koctsautun BononumMupoBHY — KaHAMJIAT TEXHIYHUX HAYK, TOIEHT
kadeapu kidepdizuuHux Ta 1HPOpMaIiHHO-BUMIPIOBAIBHUX CUCTEM;

Hanrouuit Bomogumup BonoaumupoBud — crapmuii BuUKIagad Kadeapu
Ki6epdi3ndHuX Ta 1HPOPMAIIHHO-BUMIPIOBATIBHUX CUCTEM.

Po6ouya mporpama perinameHrye:

—  METYy AUCIUILIIHY;

— JIMCUHMIUIIHAPHI pe3yJbTaTh HABYAHHS;

— 0a30Bi1 IUCHMILTIHY (32 HASIBHOCTI);

— o0csr 1 po3noain 3a GopMamMu oprasizailii OCBITHBOI'O TPOIIECY Ta BUAAMU
HaBYAJLHUX 3aHSATH;

— MporpaMy TUCIMIUTIHA (TEMAaTUYHHUH TUTaH 32 BUAAMHU HABYAIBHHUX 3aHSITH);

— aJNTOpPUTM OIIIHIOBAaHHS PIBHS JOCATHEHHS JUCHUIUIIHAPHUX pe3yJIbTaTiB
HaBYaHH4 (IIKaJM, 3aco0U, IPOLIETypU Ta KpUTEPIi OI[IHIOBAHHS);

— 1HCTpYMEHTH, O0JIaJIHAHHS Ta MPOTrpaMHe 3a0e3MeUCHHS;

— PEKOMEHJIOBaHI1 Jpkepena iHdopmariii.

PoGoua mporpama mpusHadeHa IS peajizaliii KOMIIETEHTHICHOTO TiIXO0Iy ITijT
Jac IUIaHyBaHHS OCBITHBOTO TMIPOIECY, BUKIAMAHHSA JUCIMIUTIHA, TiATOTOBKH
3100yBayiB BHUILOI OCBITM J0 KOHTPOJILHMX 3aXO0JiB, KOHTPOJIO MPOBAKCHHS
OCBITHBOT JISTIBHOCTI, BHYTPIIIHHOTO Ta 30BHINIHHOTO KOHTPOJIO 3a0e3MeueHHs
SIKOCT1 BHIIIOi OCBITH, aKpeUTAallli OCBITHIX IIPOTpaM.
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1 META HABYAJIBHOI JJUITATLJITHA

Mera aucuumiainm — (QOpMyBaHHS KOMIIETEHTHOCTEH IIOJO BMIHHS
OOTpyHTOBYBaTH BHUOIp CTPYKTYypH Ta pO3pOOJATH TNPUKIATHE TPOTPAMHE
3a0e3MeyeHHs] ISl KOMIT IOTEPHHX Ta MEPEKEBUX MIKPOMPOIIECOPHUX CHCTEM
ABTOMATHUKH BIAMOBITHO 0 OCBITHBO-TIPO(DECIfHOT Tporpamu.

Peanizariis Mmetu Bumarae Tpancopmariii mporpaMHUX pe3ysbTaTiB HaBYaHHS B
AUCHMIUTIHAPHI Ta aJeKBaTHUM BiAOIp 3MICTy HaBYAJIbHOI AMCUUIUIIHM 32 LHUM
KPUTEPIEM.

2 OUIKYBAHI JUCHUIIIIHAPHI PE3YJIbTATU HABUAHHSA

Jucnumiiinapui pesyabratu Hapuyanus (JAPH)

umgp APH 3MicT

JIPH - 01 3HaTH apXITEKTYypY 1 CTpYKTypy cyyacHUX PIC-MikpoKkoHTposiepiB

JIPH — 02 3HaTH METOIM ajpecarllii, KOMaHIi ePEXOIiB, IIUKIIB MiKpokoHTpoJiepiB PIC

JIPH — 03 Bwmitu opranizoByBaTé poOOTY OPTIB BBOY-BHBOY TUCKPETHUX, aHAJOTOBHX
CUTHAJIB

JIPH — 04 BwmiTu opranizoByBaTH amapartHi Ta IporpaMHi THMYACOBI 3aTPUMKH

JIPH — 05 Bmitu opranizoByBaTH BHBEACHHs iHQoOpMAIi Ha PiAKO-KPUCTATIUHI
1HIUKaTOPH

3 BA3OBI JUCHUIIJITHA
Ha3Ba aucoumuiinm 3100yTi pe3y1bTaTH HABYAHHSA
@2 Komrm’totepHi Texnonorii | [IP03 Bmitu 3actocoByBaTn cydacHi iH(popMariifHi TeXHOIOT11
Ta IporpaMyBaHHs Ta MaTU HABUYKU PO3POOJISATH AITOPUTMHU Ta KOMI IOTEpHI

MpOTrpamMu 3 BUKOPUCTAaHHSIM MOB BHCOKOTO PiBHS Ta TEXHOJIOT1H
00’€KTHO-OPIEHTOBAHOI'O MPOTrpaMyBaHHs, CTBOPIOBATH 0a3u
JAHUX Ta BAKOPUCTOBYBATH IHTEPHET-PECYPCH.

ITP09 BMmiTu npoekTyBaTH OaratopiBHEBI CUCTEMHU KEepYBaHHS 1
300py maHux ajs GopMyBaHHS 0a3u mapaMeTpiB MpoIecy Ta ix
Bi3yamizamii 3a JJOMOMOTOK 3aco0iB  JIFOJUHO-MAIIMHHOTO
iHTepdeiicy, BHUKOPUCTOBYIOUM  HOBITHI  KOMII IOTEPHO-
1HTETrpOBaHi TEXHOJIOTII.

[TPO10 BmiTtu oOrpyHTOBYBaTH BUOIp CTPYKTYpH Ta po3po0diaTu
MPUKIIQJHE MpOorpaMHe 3a0e3neueHHs Ul MIKpOMpOLECOPHUX
CHCTEM YIIpaBJIiHHA Ha 0a3i JOKAIbHUX 3aC001B aBTOMAaTH3AaIlii,
MPOMHCIIOBUX JIOTIYHMX KOHTPOJEpIB Ta MPOrpaMOBaHUX
JIOTTYHMX MaTPUILb 1 CATHAIBHUX IPOLECOPIB.

[TP012 BMiTH BUKOpPHUCTOBYBATH Pi3HOMaHITHE CIIEIiali30BaHE
nporpaMHe 3a0e3NedyeHHs UIsi pPO3B’SI3yBaHHS  THUITOBHX
IH)KeHEepHUX 3aJa4 y Traiy3l aBTOMaTH3allii, 30Kpema,
MaTeMaTHIHOTO MO/ICITIOBAHHS, aBTOMAaTH30BaHOTO
NPOEKTYBaHHS,  KepyBaHHsA  0a3aMu  JaHUX,  METOJIB
KOMIT FOTEPHOI rpadikm.

@11 MikpormporecopHa [IP02 3natu i3MKy, €JNEeKTPOTEXHIKY, EJEeKTPOHIKYy, Ta

TEeXHIKa CXEMOTEXHIKY, = MIKpONPOLECOPHY  TEXHIKy Ha  piBHI,
HEOOXITHOMY JUIsl PO3B’S3aHHS THUIOBUX 33734 1 Mpobiem
aBTOMaTH3all].

ITP03 Bmitu 3acTocoByBaTH Cy4acHi iH(oOpMariiiHi TeXHOIOTiT
Ta MaTH HABUYKU PO3POOJIATH aIrOPUTMHU Ta KOMI IOTEpHI

4



Ha3Ba nucoumiainm

3100yTi pe3yibTaTH HABYaHHS

MIPOrpaMu 3 BUKOPUCTAHHSIM MOB BUCOKOT'O PiBHS Ta TEXHOJIOT1H
00’€KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHs, CTBOPIOBATH 0a3u
JAaHUX Ta BUKOPUCTOBYBATH 1HTEPHET-PECYPCH.

[TP07 BMiTu 3acTOCOBYBATH 3HAHHS PO OCHOBHI NPUHIIUIIN Ta
METOAM BHUMIpIOBaHHSA (I3WYHUX BEJIMYMH 1 OCHOBHHUX
TEXHOJOTIYHUX TIapaMeTpiB Jiss OOTpPYHTYBaHHS BHUOODPY
3aco00iB BHUMIpIOBaHb Ta OI[IHIOBaHHS iX METPOJIOTIYHHUX
XapaKTePUCTHK.

[TPO9 BmiTu npoekTyBaTH OaraTOpiBHEBI CHCTEMH KepyBaHHS 1
300py naHux Juis popMyBaHHS 0a3u mapaMeTpiB MpoLecy Ta ixX
Bi3yamizaiii 3a JONOMOror 3aco0iB JIFOJWHO-MAIIMHHOTO
iHTepdeiicy, BHUKOPUCTOBYIOYM  HOBITHI  KOMII IOTE€PHO-
IHTErpOBaHi TEXHOJIOTI.

ITP010 Bmitu 00rpyHTOBYBaTH BUOIp CTPYKTYPH Ta PO3POOIIATH
MIpUKJIaIHE MPOrpamMHe 3a0e3MeUYeHHs ISl MIKPOMPOIIECOPHUX
CUCTEM YIIpaBIIiHHS Ha 0a3l JJOKAIBHHUX 3aC00iB aBTOMATH3AIlll,
MIPOMHUCJIOBUX JIOTIYHMX KOHTPOJEpPIB Ta MPOrpaMOBAHHUX
JOT1YHUX MaTPHIb i CUTHAIBHUX MPOIIECOPIB.

[TPO11 Bmitu BHKOHYBaTH POOOTH 3 MPOEKTYBAHHS CHUCTEM
aBTOMATH3aIlii, 3HaTH 3MICT i paBmia 0(HOPMIICHHS TPOSKTHUX
MaTepialiB, CKJIaJ MPOEKTHOI JOKYMEHTAIlil Ta MOCHiI0BHICTh
BUKOHAHHA TMPOEKTHUX pOOIT 3 BpaxyBaHHSM BHUMOT
BIJIMTOBITHUX HOPMATHUBHO-TIPAaBOBUX  JIOKYMEHTIB  Ta
MDKHAPOJIHHUX CTAHAAPTIB.

®8 EnexrpoHika Ta
CXEMOTEXHIKa

IIP02 3natu i3UKy, eJNEKTPOTEXHIKY, €JIEKTPOHIKY, Ta
CXEMOTEXHIKY,  MIKpPOIpPOIIECOPHY  TEXHIKy Ha  piBHi,
HEOOXITHOMY ISl PO3B’S3aHHS THUMOBUX 334ad 1 Mpobiem
aBTOMAaTH3allll.

ITPO07 BMiTu 3acTOCOBYBATH 3HaHHS PO OCHOBHI NPUHIIUIIN Ta
METOJIM BUMIPIOBaHHSA (I3MYHUX BEIMYMH 1 OCHOBHHX
TEXHOJIOTIYHUX [apaMeTpiB Ui OOrpYHTYBaHHS BHOOpPY
3ac00iB BHUMIPIOBaHb Ta OI[IHIOBAHHS 1X METPOJIOTIYHUX
XapaKTEPUCTHK.

4 OBCAT 1 PO3MOJLI 3A ®OPMAMMU OPT'AHI3AILIT OCBITHBOI'O
HNPOLUECY TA BUIAMU HABYAJIBHUX 3AHATDH

Po3nonin 3a gpopmaMu HaBYAHHS, 200UHU
Bunx JAeHHA BeYipHs 32049HA
HABYAJIbHUX i i - -
Obcsr | ayauTopHi caMOCTIHa ayAUTOpHI caMOCTIHa Obcsr aynu- Ca.hfoc
3aHATH 3aHATTSA 3aHATTSA TOPH1 TIMHA
pobora pobora

3aHATTA | pobota
JeKIiHHI 86 28 58 - - 86 8 78
MPaKTHYHI - - - - - - - -
nabopatopui | 154 50 104 - - 154 10 144
ceMiHapu - - - - - - - -
PA3OM 240 78 162 - - 240 18 222




5 HPOT'PAMA JUCHUIIJIITHA 3A BUJAMU HABYAJIBHUX 3AHATDH

Iudpn O0csar
Buau Ta TeMaTHKa HABYAJIbHHX 3aHATH CKJIAI0BHX,
JAPH
200UHU
JIEKIIT 86
JIPH — 01 | 1. ApxitekTypa i cTpykTypa MikpokoHTposuepis PIC18F4++ 14
JIPH — 02 | 2. BuBuenns meroaiB aapecairii MmikpokoHTpoJiepiB PIC18F4++ 14
JIPH — 03 | 3. Opranizanis  poOOTH  JUCKPETHUX  TOPTIB  BBOJY-BUBOAY 16
PIC18F4++
JIPH — 04 | 4. Oprani3auis anapatHuX Ta MPOrpPaMHHUX THMYACOBUX 3aTPUMOK B 14
MikpokoHTposiepax PIC18F4++
JIPH — 03 | 5. Beenenus Ta BUBEICHHS aHAJIOTOBUX CHUTHAJIIB B 14
MmikpokoHTposiepax PIC18F4++
JIPH — 05 | 6. BuBenenns indopmallii Ha piIKO-KPUCTANIIYHI iIHIHUKATOPU 14
JIABOPATOPHI 3AHATTSA 154
JIPH — 01 | 1. O3HalioMIeHHS i3 CEepeJOBUILEM PO3POOKH i HaIaroKeHHs 30
IIporpamMHoOro 3ade3nedeHHs cucreMm Ha 6a3i MPLAB
JIPH — 02 | 2. BuBueHHs CTPYKTypH IaM’sITi Iporpam i JaHUX, METOIiB 30
ajapecartii, KOMaH]l IepexoliB, MUKIiB MikpokoHTpoJiepiB PIC18F4++
JIPH — 03 | 3. BuBueHHs METO/iB pOOOTH 3 MOPTaMU BBOAY/BUBOLY 30
mikpokoHTposepiB PIC18F4++
JIPH — 04 | 4. Opranizaiis anapaTHUX Ta NPOTPaAMHUX TUMYACOBHUX 3aTPUMOK B 32
mikpokoHTposnepax PIC18F4++
JAPH — 05 | 5. BuBenenns indopmarlii Ha piAKO-KpUCTAIIYHI IHIHUKATOPH 32
PA3OM 240

6. OIHIOBAHHSA PE3YJIBTATIB HABUAHHSA

Ceprudikaiiis JOCSITHEHb 37100yBaviB 31HCHIOETHCS 32 JIOMOMOTOI TIPO30PHUX
MpOLENyp, IO IPYHTYIOThCA Ha 00 €KTUBHUX KpUTEPIAX BIAMOBIAHO 10 [lomoxxeHHs
yHiBepcuTeTy «IIpo oliHIOBaHHS Pe3ysbTaTiB HABYAHHS 3/100yBauiB BUIIOI OCBITH.

JlocsirHyTUH ~ pIBEHb ~ KOMIIETEHTHOCTEHM  BIJHOCHO  OYIKYBAaHMX, IO
11eHTuikoBaHUM T Yac KOHTPOJBHHUX 3aXOliB, BigoOpa)kae peajibHUN pe3yibTaT
HaBYaHHA 37100yBaya 3a JUCLUILIIHOLO.

6.1 Hkaau

OuiHroBaHHS HaBYAIBHUX JOCATHEHB 3100yBauiB HTY «/III» 3xailicHIOETHCS 3a
peritunroBoro (100-6abHO0) Ta IHCTUTYLIHHOIO mIKanaMu. OcTaHHs HeoOX1aHa (3a
OoQIIIAHOI0 BIACYTHICTIO HAIlIOHAIBHOI INKANHM) JJIsi KOHBepTarii (mepeBeicHHS)
OLIIHOK MOOUIbHUX 3/100yBayIB.

IHIkanu oyintoeanna naguanpHux oocaznens 3000yeauie HTY «/[11»

PeiiTunrosa IncTuTyniiina
90...100 BiaMiHHO / Excellent
74...89 no6pe / Good
60...73 3amoBUIbHO / Satisfactory

0...59 He3anoBiabHO / Fail




Kpeautu HaB4anpbHOI MUCHUIUIIHA 3apaxOBYIOThCS, AKIIO 3700yBau OTpUMaB
MiJICYMKOBY OLIIHKY He MeHe 60-tu 6ainiB. Huxkda o1iHKa BBaXKA€ThCs aKaeMiqHOIO
3a00proBaHICTIO, 110 MiAJATaE JiKBiAawii BiANMOB1AHO A0 [lonoxkeHHs mpo opraHi3alio
ocBiTHROTO Tipouiecy HTY «II1».

6.2 3acoOm Ta npouexypu

3MicT 3ac00iB JIarHOCTUKU CHPSMOBAHO Ha KOHTPOJIb PiBHS C(HOPMOBAHOCTI
3HaHb, YMIHb/HABUYOK, KOMYHIKaIlii, aBTOHOMIi Ta BIAMOBITAIBHOCTI 3M00yBaya 3a
Bumoramu HPK 10 6-ro xBamidikamiiHOro piBHS I dYac JAEMOHCTpaIlii
pErIaMEeHTOBaHUX POOOUOI0 IPOrPaMOI0 pe3yabTaTiB HABYaHHS.

3n100yBay Ha KOHTPOJIBHHMX 3aXO/laX Ma€ BUKOHYBAaTH 3aBJaHHSA, OPIEHTOBaHI
BHUKJTFOYHO Ha JEMOHCTPAIIII0 JUCIUILUTIHAPHUX PE3yJIbTaTIB HABYAHHS (PO3ILT 2).

3aco0u N11arHOCTHKH, 110 HAIaIOThCS 3700yBadaM HAa KOHTPOJBHUX 3aX0JaX y
BUTJISIAI 3aBAaHb ISl TOTOYHOTO Ta IMiJICYMKOBOT'O KOHTPOJIIO, (DOPMYIOTHCS ILISXOM
KOHKpeTH3allli BHUXIJHUX JaHUX Ta CHOCO0Y JIEMOHCTpallii JUCIMILTIHAPHUX
pe3yNbTaTiB HABYAHHS.

3aco0u M1arHOCTUKHU (KOHTPOJIBHI 3aBJIaHHA) JIJIsl TOTOYHOTO Ta IMiJICYMKOBOIO
KOHTPOJIIO TUCHHUILIIHU 3aTBEPIKYIOTHCS KaQeaporo.

Buau 3aco6iB miarHOCTMKMA Ta TMPOILEAYp OIIHIOBAaHHS Il MOTOYHOTO Ta
MiJICYMKOBOTO KOHTPOJIIO TUCITUTIIIHYU TIOJIAaHO HIDKYE.

3acobu diaznocmuku ma npouedypu OuiHI08aAHHA

IMOTOYHUU KOHTPO.Ib HII[CYMKOBI/Ifl KOHTPOJIb
HABYaAJIbHE 3aco0n S 3aco0m e —
3AHATTHA IiarHOCTHKH poueiyp JiarHOCTHKH poueiyp
JIeKIil KOHTPOJIbHI BUKOHAHHS BU3HAYEHHS
3aBJaHHA 3a 3aBJaHHS 1] 4ac CePeTHLO3BAXKCHOTO
KOXXHOIO TEMOIO | JIEKI[IH pe3ynbTaTy MOTOYHHUX
- : KOMILJIEKCHA )
nabopaTopHi| mepeBipka Ta BUKOHAHHS KOHTPOJTIB;
3aXUCT J1a00paTOpHUX POOIT KOHTpOJIbHA
patop p po6ota (KKP) )
pukoHanHa KKP mig gac
3aJiKy 32 OaKaHHIM
CTYJCHTA

Ilimx 4Yac TOTOYHOrO KOHTPOJIKO JICKIIMHI 3aHATTS OIIIHIOIOTHCS IUISTIXOM
BU3HAYCHHS SKOCTI BHKOHAHHS KOHTPOJBHUX KOHKPETHU30BAHWX  3aBJ/IaHb.
JlabGopaTopHi 3aHATTSA OLIHIOIOTHCS SKICTIO 3aXUCTYy BHUKOHAHHUX 1 OQOpPMIIEHUX
71a00paTOPHUX POOIT.

K110 3MICT MEBHOTO BUY 3aHSTh MIAMOPSIKOBAHO JEKUIHBKOM CKJIAJ0BUM, TO
IHTeTpaJibHE 3HAYEHHS OI[IHKM MOXKE€ BHM3HAUaTHCS 3 YypaxXyBaHHSM BaroBHUX
KO€(iII€HTIB, III0 BCTAHOBIIOIOTHCS BUKJIAIaueM.

3a HasIBHOCTI PIBHS PE3YJIbTAaTIB MOTOYHUX KOHTPOJIIB 3 YCIX BHUJIIB HABYAIBHUX
3aHATH He MeHme 60 OaniB, MiACYMKOBUNH KOHTPOJIb 3JIACHIOEThCS 0€3 ydacTi
3100yBaya MUISIXOM BU3HAYEHHSI CEPEIHbO3BAKEHOT0 3HAUECHHS MOTOYHUX OLIIHOK.



HesanexHo Bij pe3ysibTaTiB MOTOYHOTO KOHTPOJIO KOXKEH 3/100yBay Imija 4ac
3aimiky Mae mpaBo BukoHyBaTu KKP, sika MicTUTh 3aBIaHHs, 10 OXOIUTIOIOTH KITFOYOBI
TUCITUTUTIHAPHI pe3yIbTaTH HaBYaHHS.

Kinekicth koHKpeTn3oBanux 3aBaaHb KKP moBuHHa BinmoBigaTH BiABEICHOMY
yacy Ha BukoHaHHs. KinmpkicTh BapiantiB KKP Mae 3a0e3nmeunTn iHauBiAyami3alio
3aBJIaHHA.

3nadeHHs oriHku 3a BukoHaHHS KKP Bu3HadaeTbcs cepemHbOIO OIIHKOIO
CKJIaZIOBUX (KOHKPETHU30BaHUX 3aBJaHb) 1 € OCTATOYHHUM.

[nTerpanbHe 3HaueHHs oimiHKA BukoHaHHA KKP Moxe Bu3HauaTHcs 3
ypaxyBaHHSIM BaroBUX KOE(QIIIEHTIB, 10 BCTAHOBIIOETHCA Kadeaporo sl KOXKHOI
CKJIaJIOBOI onucy kBamidikarniiaoro pisas HPK.

6.3 Kpurepii

PeanbHi pe3ynbraTy HaBuaHHS 37100yBada 17€HTHU(IKYIOTHCS Ta BUMIPIOIOTHCS
BIJIHOCHO OYIKYBaHUX MiJ] YaC KOHTPOJIbHUX 3aXOJIIB 3a JOMOMOTOI KPUTEPIiB, 110
OMUCYIOTH [Iii 3700yBaya JjIsi JEMOHCTpAIlli IOCSITHEHHS PE3yJbTaTiB HAaBUaHHS.

JIns OIiHIOBAaHHSI BUKOHAHHS KOHTPOJBHMUX 3aBlJaHb MiJ 4Yac MOTOYHOTO
KOHTPOJIIO JISKIIMHUX 1 Ja0OpAaTOPHUX 3aHATH B SKOCTI KPUTEPII0 BUKOPUCTOBYETHCS
KOe(IIIEHT 3aCBOEHHS, 1[0 ABTOMAaTUYHO aJIANTy€ MOKA3HUK OLIHKU JO PEUTUHTOBOT
IIKAJIU:

0,=100 a/m,

7€ @ — YMCJIO TTPAaBUJIbHUX BIATIOBIEH a00 BUKOHAHUX CYTTEBHX OIEpalliid BiAMOBITHO
70 €TaJIOHY pIIICHHs; m — 3arajibHa KUIbKICTh 3allUTaHb a00 CYTTEBUX OIeparliit
eTaJIoOHy.

3MICT KpUTEpIiB CIIUPAETHCS HA KOMIIETCHTHICTHI XapaKTEePUCTUKU, BU3HAUCHI
HPK nns GakanaBpchkoro piBHS BUIIOI OCBITH (ITOAAHO HUXKYE).

3azanvni Kpumepii 00cAcHEeHHA pe3yIbmamie HAGUAHHA
011 6-20 Keanighikayininozo piena 3a HPK

Onuc . — IToxka3nuk
KBanidikaniiinoro Bumorn 10 3HaHE, yMle/H.a-BI/I‘IOK, KkoMyHiKaui, -
pinms BiANMoOBiKaAbHOCTI i aBTOHOMIT
3nannsa
+ KOHLENTYyaJbH1 Bianosijae BiAMiHHA — IpaBUIJIbHA, OOTPYHTOBAHA, 95-100
HAyKOBI1 Ta MPaKTHU4HI | OCMHUCIIeHA. XapaKTepU3y€e HasBHICTb:
3HAHHS, KPUTHYHE - KOHIICTITyaJbHHUX 3HAHB;
OCMHCJICHHS TEOPIi, - BHCOKOI'O CTYIEHIO BOJIOAIHHS CTAaHOM IMUTAHHS;
NPUHIAIIB, METOMIB I | - KpUTHYIHOTO OCMHCICHHS OCHOBHHX TEOPIii,
TNOHATB y chepi MIPUHIIMIIB, METO/IIB 1 MOHATH Y HaBYaHHI Ta MpodeciitHiit
npodeciiHoi JISUTBHOCTI
JsIBHOCTI Ta/ab0 BinnoBine MicTUTE HETpyOi TOMUIJIKH 200 OITUCKU 90-94
HaBYaHHA BiamoBip npaBuiibHa, alie Ma€ MEBHI HETOYHOCTI 85-89
BinamoBias npaBuiibHa, aje Ma€e TIEBHI HETOYHOCTI i 80-84
HEJIOCTaTHHO OOTPYHTOBAHA




Onmnc . N IHoka3zHuk
KBanidikaniiinoro Bumorn A0 SHAHE, yMle/H.a-BI/I'lOK, KkoMyHiKauil, J—
piBHs BinmoBizajabHOCTI i aBTOHOMIT
Binmosines mpaBuibHA, ajue Ma€e IEBHI HETOYHOCTI, 74-79
HEJIOCTaTHBO OOTPYHTOBAHA Ta OCMUCIICHA
Binnosine ¢parmenrapna 70-73
BiamoBiaps 1eMOHCTpY€E HEUITKI YSABIICHHS CTYACHTA PO 65-69
00'€KT BUBYECHHS
PiBeHb 3HaHb MiIHIMAJIBHO 33JOBUTEHUI 60-64
PiBeHp 3HAaHB HE3AIOBUILHUII <60
Yminnua/naguuxu
+ TIOTTIMOJICHI BinmoBinp xapakTtepusye yMiHHS: 95-100
KOTHITUBHI Ta - BMSBJISITH NIPOOJIEMH;
NPAKTHYHI - (opmymroBaTH rinoTesu;
yMiHHs/ HaBUYKH, - po3B'sI3yBaTH MpoOIEMH;
MaﬁCTepﬁlc?B Ta - o0upaTtu aJieKBaTHI METOAM Ta IHCTPYMEHTAIbH1
IHHOBaLIHHICTH HA 32c06M;
piBHi, HEOOXiAHOMY - 30upary Ta JOTIYHO i 3p0O3yMiI0 iHTEpIpPETYBATH
JUI PO3B’sI3aHHS indopmaio;
CKHaI_[HI?X - BHUKOPUCTOBYBATH 1HHOBAIIIITHI MAXOIU 10
Chieliiam30BaHIX pO3B’sI3aHHS 3aB/IaHHS
3alat 1 HPAaKTHAHUX | B ioBine xapakTepusye yMiHHs/HABHYKH 3aCTOCOBYBATH 90-94
Hpo6neny C_fbepl 3HAHHS B PAKTHYHIN TiSUTBHOCTI 3 HErpyOHMHU
HPO(beCIHH_Ol HOMMJIKaMH
JATBHOCT 860 Binmoinp xapakrepu3sye yMiHHs/HAaBHUKH 3aCTOCOBYBATH 85-89
HaBHaHHA 3HAHHS B MPAKTUYHIN TisUTLHOCTI, ajie Ma€ MeBHi
HETOYHOCTI IIPU peaizalii 0HI€] BUMOTH
Binmoginp xapakrepu3sye yMiHHs/HaBHUKH 3aCTOCOBYBATH 80-84
3HAHHS B MPAKTUYHIN TisUTHHOCTI, ajie Ma€ MeBHi
HETOYHOCTI IIPU peatizallii IBOX BUMOT
BianoBiap XapakTepusye yMiHHsI/HaBHUKH 3aCTOCOBYBATH 74-79
3HAHHS B MPAKTUYHIN TisUTLHOCTI, ajie Ma€ MeBHi
HETOYHOCTI IIPH peatizallii TpbOX BUMOT
BiamnoBiap XapakTepusye yMiHHsI/HaBHUKH 3aCTOCOBYBATH 70-73
3HaHHS B MPAKTUYHIN TISUIbHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI IPU peanizalii YOTUPbOX BUMOT
Binmoginp xapakrepu3sye yMiHHs/HAaBHYKH 3aCTOCOBYBATH 65-69
3HaHHS B MPAKTUYHIN JISUIbHOCTI PYU BUKOHAHHI 3aBJJaHb
3a 3pa3koM
BiamoBine XxapakTepu3ye yMiHHA/HAaBHUKH 3aCTOCOBYBATH 60-64
3HAHHS NPU BUKOHAHHI 3aBJIaHb 3a 3pa3KoM, aje 3
HETOYHOCTSMU
piBeHb YMiHb/HaBHYOK HE3aOBITHHUN <60
Komynikauisn
+ JIOHECEHHA JI0 BinbHe BOJIOTIIHHS TPOOIEMATHKOIO TaITy3i. 95-100

(axiBIiB 1 HedaxiBIliB
1H(popMmarii, 11ei,
poGJieM, pillieHb,

3po3yMmiicTh BiAMOBiAl (HomoBii). MoBa:
- TpaBWIbHA,

- YHUCTa;

- sCHa;




Onuc
KBaJi(ikaniiiHOrO
piBHs

Bumoru 10 3HaHb, yMiHb/HABH40K, KOMYHIKaWil,
BiAnoBigaabHOCTI 1 aBTOHOMI]

IHoka3HukK
OLIIHKH

BIIACHOT'O JIOCBily Ta
aprymeHTartii;

+ 30ip, iHTEepIIpeTalis
Ta 3aCTOCYBaHHS
JaHUX;

+ CIIUJIKYBaHHS 3
npodeciiHuX MUTaHb,
y TOMY YHCITi
1HO3E€MHOIO MOBOIO,
YCHO Ta MIUCbMOBO

- TOYHA,

- JIOTiYHa;

- BHUpa3Ha,

- JIaKOHIYHA.

Komynikariitna ctpateris:

- MOCTiIOBHUH 1 HECYNIEPEUIUBUI PO3BUTOK JTYMKH;
- HAasBHICTbH JIOTIYHUX BIACHUX CY/KCHb;

- JIope4Ha apryMeHTaIlii Ta ii BiIOBIAHICTH
BiJICTOIOBAaHUM ITOJIOXKECHHSIM;

- TpaBWJIbHA CTPYKTYpa BIAMOBIII (IOTIOBIII);

- TPaBWJIBHICTH BIJIMOBIJICH HA 3alIMTaHHS;

- JIOpeYHa TEeXHiKa BiJIOBiJCH Ha 3alUTaHHS,

- 3JaTHICTh POOUTH BUCHOBKH Ta ()OPMYIIOBATH
MPOTTO3HIIIT

JlocTaTHe BOJOAIHHS MPOOIEMATHKOIO TaTy3i 3
HE3HAYHUMU XHUOaMHU.

JloctaTHs 3p03yMUTICTh BIAMOBI (0MOBIAL) 3
HEe3HAYHUMU XHUOaMU.

JlopedHa KOMyHIKaIliliHa cTpaTeris 3 He3HAYHUMU
xubamMu

90-94

JloOpe BOOaiHHS TIPOOIEMATHKOIO TaTy3i.

JloOpa 3po3yminicTh BiIMOBIAL (OMOBI/1) Ta JOpEUHa
KOMYHIKaI[liiHa cTpaTeris (CyMapHO HE peaii30BaHoO TpU
BHMOTH)

85-89

Jlo6pe BOJIOiHHS MTPOOIEMATHKOIO TaTy3l.

JloGpa 3po3yminicTh BIAMOBIAL (OTOBI/1) Ta JOPEUHa
KOMYHIKaIliliHa cTpaTeris (CyMapHO He pealli3oBaHO
Y4OTHUPHU BUMOTI'H)

80-84

Jo6pe BoIOIIHHS MPOOIEMaTHKOIO TalTy3l.
JloGpa 3po3yminicTh BiMOBIAL (IOMOBI/1) Ta JOpEUHa

KOMYHIKaI[iiiHa cTpaTeris (CyMapHO He peaii30BaHo I STh

BHIMOT)

74-79

3a/10BUIbHE BOJIOAIHHS MPOOJIEMATUKOO Taly3l.
3a/0BUJIbHA 3PO3YMUTICTh BIAMOBIAL (JIOTIOBII) Ta
JIOpeyHa KOMYHIKalliiiHa cTpareris (CyMapHO He
peaii30BaHO CiM BUMOT)

70-73

YacTkoBe BOJIOAIHHS MPOOIEMATUKOIO TaTy3i.
3a10BiTbHA 3PO3YMLITICTh BiMOBiAL (JOMOBII) Ta
KOMYHIKaIliiiHa cTpareris 3 xubamu (CymMapHO He
peali3oBaHo JIeB’ATh BUMOT)

65-69

®parmMeHTapHe BOJIOIIHHS MPOOIEMaTHKOIO ralys3i.
3a10BiTbHA 3PO3YMIITICTh BiMOBIAL (JOMOBII) Ta
KOMYHiKaIliiiHa cTpaTeris 3 xubamu (CymapHO He
peasizoBaHo 10 Bumor)

60-64

PiBenn komyHikallii He3aJOBLTbHUIA

<60

Bionoegioanvnicme i agmonomisn
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Onmnc . N IToxka3zHuk
v el Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHiKaIlii, .
kBasigikauniiiHoro . . .. OLIIHKH
. BiIMmoBinaabHOCTI i aBTOHOMIT
piBHS
+ YIPaBIiHHA BinminHe BOJIO/IIHHS KOMITETCHIIIIMA MEHEHKMEHTY 95-100
CKJIQIHOIO TEXHIYHOIO | OCOOMCTOCTI, OPIEHTOBAHUX HA:
abo npodeciitHoO 1) ynpaBiiHHS KOMIUIEKCHIMU TPOEKTaMH, 110
TISUTBHICTIO Y1 nependayae:
MIPOEKTaMH; - JIOCJITHUIBKUI XapaKkTep HaBYAIbHOI isTIbHOCTI,
+ CIIPOMOXHICTb MMO3HaYeHa BMIHHSAM CaMOCTIIHO OITIHIOBATH PI3HOMaHITHI
HECTHU JKUTTEBI CUTYaIll1, SBUINA, PAKTH, BUIBIATH i
BIZITOBIJAJIBHICT 3a BiJICTOIOBATH OCOOMCTY TMO3UIIIIO;
BHUPOOJICHHSI Ta - 3JaTHICTh 10 pOOOTH B KOMaH/II;
YXBAJICHHA PIIUCHB Y | - KOHTPOJIb BIACHUX iH;
Henepen0auyBaHux 2) BiINOBIAATIBHICTh 338 IPUHHATTS PIllICHb B
pobounx Ta/abo Herepen0auyBaHUX YMOBAX, 10 BKITIOYAE:
HaB9IaJIbHIX - OOrpyHTYBaHHS BJIACHHX PIIICHb MOJOXCHHIMHU
KOHTECKCTaX, HOPMaTHBHOI 0a3u rajy3€eBOro Ta JEeP>KaBHOTO PiBHIB;
+ opmysanms - CaMOCTIlHICTb i Yac BUKOHAHHS MOCTABICHUX
CY/KCHB, IO 3aB/IaHb;
BpaxoByIOTh . - iHIOIaTHBY B OOTOBOPEHHI POOIIeM;
COIliaJIbHI, HAYKOBI Ta . . . )
) - BIJNOBIANBHICTH 32 B3aEMOBITHOCHHU;
CTHYHI aCIICKTH; . . . AN
. 3) BiAMOBIJaIBHICTH 32 MPOQECitHUI PO3BUTOK OKPEMHX
+ Ooprasizaris Ta . . i
i ocib Ta/abo Tpym ocib, mo nepeadayac:
KEPIBHHIITBO . i
" - BHUKOpPHCTaHHS MPO(ECIiiHO-OPIEHTOBHUX HABUYOK;
npodeciitaum . . .
. - BHUKOPHCTaHHS JJOKa3iB 13 CaMOCTIHHO 1 IPaBUIIBHOIO
PO3BHUTKOM 0¢i0 Ta .
) apryMEHTAIlI€I0;
TP - BOJIOJIHHSA BCiMa BUJaMU HAaBYAIBHOI M1SUTBHOCTI;
+ 37aTHICTh o ! g .
4) 31aTHICTH 10 IOJAJIBIIOT0 HABYAHHS 3 BUCOKUM PiBHEM
MIPOJOBXKYBATH )
. aBTOHOMHOCTI, 110 TIepedayvac:
HaBYaHHS 13 3HAYHUM ) )
cTymenewm apromomii | - CTYNIHP BOJOJIHHA (byHIaMEeHTAILHUMH 3HAHHSMU;
- CaMOCTIMHICTb OLIIHHUX CY/)KEHb;
- BHCOKHI piBeHb C(hOPMOBAHOCTI 3arajJbHOHABYATIBHUX
YMiHb 1 HAaBUYOK;
- CaMOCTIIHMI NMONIYK Ta aHaJli3 JpKepeln 1Hdopmarii
VYreBHeHE BOJIOAIHHS KOMIIETECHIIISIMU MEHEHKMEHTY 90-94
0COOHMCTOCTI (HE peani30BaHO Bl BUMOTH)
Jlo6pe BOJOIHHS KOMIETEHIIIMH MEHEKMEHTY 85-89
0CcOOMCTOCTI (HE peasTi3oBaHO TPU BUMOTH)
Jlo6pe BOJIOIHHS KOMIETEHIIIMI MEHEKMEHTY 80-84
0CcOo0HCTOCTI (HE peasizoBaHO YOTUPU BUMOTH)
Jlo6pe BOJIOIHHS KOMIETEHIIIMH MEHEKMEHTY 74-79
0cOoOUCTOCTI (HE peali3oBaHoO IIiCTh BUMOT)
3a/10BUJIbHE BOJIOIIHHS KOMIIETEHITIIMH MEHEPKMEHTY 70-73
0COOHCTOCTI (HE peaizoBaHO CiM BHMOT)
3a/10BUJIbHE BOJIOIIHHS KOMIIETEHITIIMH MEHEPKMEHTY 65-69
0co0UCTOCTI (HE peali3oBaHO BiCIM BUMOT)
PiBeHb BIAMOBIAAIHHOCTI i aBTOHOMIT (pparMeHTapHMIA 60-64
PiBeHp BiAMOBIZAIBLHOCTI 1 aBTOHOMIT HE3aJOBIILHUN <60
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7. IHCTPYMEHTMU, OBJIA/IHAHHSA TA IPOI'PAMHE 3ABE3IIEYEHHS
BuxopuctoByioTecsi naboparopHe Ta MyJnbTUMEiHE oOjanHaHHA. TexHIuH1

3aco0M HaBYaHHA, MUCTaHMiiHa maatdpopma Moodle, mepcoHanbHUN KOMIT IOTEP,
MPLAB IDE.

8. PEKOMEH/IOBAHI JI)KEPEJIA IH®OOPMAIIIT
OcHoBHI

1. Mikponponiecopna TexHika: miapyuyHuk / B.B.Tkawos, C.M.IIpouenko,
M.B.Ko3zap, B.l.IlleBuenko; M-Bo ocBitTu 1 Hayku Ykpainu, HTY «JIlHimpoBchka
MOJIITEXHIKa».—2-€ BU/I., 101oB 1 nepepods.—Iuinpo: HTY «Il».— 2022. — 230 c.

2. TxkauoB B.B., I'pynep I'., Hoitbeprep M., Ilpouenko C.M., Kozapr M.B.
Mikpomnpouecopna TexHika. — JI: Hamionanenuit ripauuuii yHiBepcuter, 2012. —
188 c.

3. [Iporpamui 3aco0u KOMIT FOTEPHUX CUCTEM Ta Mepexk. MeTou4H1 peKoMeHaaIli1
70 BUKOHAHHS JIaOOpAaTOpPHUX POOIT Ui CTYACHTIB HAmpsiMy MiarotroBku 151
«ABTOMaTH3allis Ta KOMIT IOTEPHO-IHTETPOBaH1 TeXHOJIOr1i». [EnexkTponnuii pecypce] /
K.B. Cocuin, B.B. Hagroumii; M-Bo ocBiTM 1 Hayku Ykpainu, Ham. TexH. yH-T
«JInimpoBceka nonitexHika». — Enektpon. Tekct. lani — J{uinpo : HTY «/I1», 2021.

4. I'pumyk FO. C. MikponpouecopHi mpucTpoi : HaBd. n1oci6. / FO. C. I'pumryk; Harr.
TexH. yH-T "Xapk. momitexH. iH-T". - X., 2008. - 348 c. - biomiorp.: c. 314-316. - ykp.

JlommomixkH1

1. JIL.A. Koctuntok, f.C. Tlapranuyk. MikporpoiiecopHi 3aco0u Ta CUCTEMHU. —
JIeBiB, "JIbBiBchKa nomiTexHika'", 2001. — 200 c.

2. OcHOBU mporpaMmyBaHHs MiKpokoHTposiepiB ¢ipmu "Microchip" [Tekct] : meTo.
pek. 1o yab. poOiT / M-Bo ocBith 1 Hayku Ykpainu, YepHiBerl. Hail. YH-T iM. FOpis
®enproBuya ; ykian. A. JI. Bepura. - Uepnismi : YHY im. FOpis @eapkoBuua, 2021. -
183 c.
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POBOYA ITPOI'PAMA HABYAJILHOI JUCIUTIJIIHU

«IIporpamMHi 3acob6u KOMITFOTEPHUX CUCTEM Ta MEPEkK» IS OakaaBpiB
OCBITHBO-TIPO(eCiitHOT mporpaMu « ABTOMaTH3aIlisl Ta KOMIT FOTEPHO-IHTErPOBaH1
TEXHOJIOT1i» 31 cnerianbHoCcTI 174 « ABTOMATH3AIlIs, KOMIT FOTEPHO-1HTETPOBaH1
TEXHOJIOT1] Ta pOOOTOTEXHIKa»

Po3poOHuku:
BikTop BacunboBuu Tkauos
Koctsautun Bonongumuposuy CocHiH
Bonogumup Bonogumuposny Hagrounin

VY penakiiii aBTopiB

[TifroTOBICHO /10 BUXOIY B CBIT
y HarrionaJibHOMY T€XHIYHOMY YHIBEPCUTETI
«/IHIMpOBCHKA MOTITEXHIKAY.
CaigourBo ipo BHeceHHs 110 JlepxkaBHoro peectpy JIK No 1842
49005, m. JIainpo, nmpocm. JI. SIBopuuiiekoro, 19
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