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Pob6oua nmporpama HaBYanbHOI TUCHUILTIHUA « T€XHOJOTI] IHTEPHET peyeiy ams
OakanaBpiB OCBITHBO-TIpO(eciiHOI mporpamMu «ABTOMAaTH3allis Ta KOMIT IOTEPHO-
IHTErpoBaHi TEXHOJOTi» crmemiadbHOCTI 174 ABTOMaTH3aIlis, KOMII IOTEPHO-
IHTErpoBaHi TexHOJIOTHi Ta pobororexHika / Ham. TexH. yH-T. «JIHImpOBChKa
nomrtexHikay, kag. KOIBC. — JI.: HTY «JII1», 2023. — 15 c.

Bockob6oiinuk €Bren KocTsHTHHOBHY — acHCTEHT kadeapu Kibep(di3smduHuX Ta
1H(popMaIitHO-BUMIPIOBAIBHUX CHCTEM;

Cnapincbkuii JImutpo B’suecnaBoBuY - acMCTeHT Kadeapu KiGephi3nyHUX Ta
1H(popMaIiiTHO-BUMIPIOBAJIbHUX CUCTEM.

Po6oua mporpama periiameHTye:

—METy TUCHUIUTIHYU;

—IUCIUIUTIHAPHI pe3yJIbTaTH HaBYaHHS, c(hOPMOBaHI Ha OCHOBI TpaHchopmarlii
OUIKYBaHUX Pe3yJIbTaTiB HABYAHHS OCBITHBOI IPOrPAMH;

—0a30B1 IUCIHATLIIHH;

—00csr 1 po3noaut 3a ¢GopMaMH Oprasizailii OCBITHROTO MPOIIECY Ta BUAAMU
HABYAJIbHUX 3aHSTH;

—Tporpamy JUCIUILTIHY (TEMAaTUYHUH MJ1aH 32 BUAMH HAaBYAIBHUX 3aHSTH);

—aJTOPUTM OILIHIOBAHHS PIBHSA JOCSTHEHHS JMCLMIUIIHAPHUX PE3YJIbTATIB
HaBYaHHSA (IIKaIH, 3acO0U, MPOLIETypH Ta KpUTEPIi OLIIHIOBAHHS);

—IHCTpYMEHTH, 00JIa/IHaHHS Ta pOorpamMHe 3a0e3MeUeHHS;

—peKoMeHI0BaHI JKkepesna iHpopMaliii.

PoGoua mporpama mpuszHaueHa s peasizaiili KOMIETEHTHICHOTO MiIXO0Iy i
yac IUIaHyBaHHS OCBITHBOTO TMPOIECY, BHUKIANAHHA JUCIUIUTIHHM, MIITOTOBKH
CTYJICHTIB O KOHTPOJBHUX 3aXO0J1B, KOHTPOJIIO MPOBAKEHHS OCBITHHOI AISTBHOCTI,
BHYTPIIIHBOTO Ta 30BHINIHBOIO KOHTPOJIO 3a0€3MEUCHHS SKOCTI BHIIOI OCBITH,
aKpeauTallli OCBITHIX MPOTrpaM y MeXax CHellaJbHOCTI.

[TorojpkeHO ~ pIIIEHHSM  HAYKOBO-METOAMYHOI  KOMICIT  CHEHIaJbHOCTI
174 ABtomaru3auis, KOMIT IOTEPHO-IHTETPOBaHI TEXHOJOTIT Ta POOOTOTEXHIKA
(mpotoxoi Ne§ Bix 30.06.2023 p.).
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1 META HABYAJIBHOI JULUTLJITHA

B ocsitHbO-ipodeciiiHiil mporpaMi «ABTOMaTH3allisl Ta KOMII IOTEPHO-
IHTErpoBaHi TEXHOJOrI» crmemiadbHOCTI 174 ABTOMaTH3aIlis, KOMII IOTEPHO-
IHTErpoBaHI TEXHOJOTiT Ta pPOOOTOTEXHIKa 3IHCHEHO PO3MOALT MPOrpaMHUX
pesynbratiB HaB4aHHa ([IPH) 3a opranizauiiinumMu ¢opMaMu OCBITHBOTO IPOILIECY.
3okpema, g0 puctuiunian @11 «TexHonorii iHTEpHET pedyel» BIJHECEHO Taki
pe3yJIbTaT HaBYAHHS:

ITPO9 | BmiTi npoekTyBaT OaraTopiBHEBI CUCTEMH KepyBaHHS 1 300py JaHUX i1 opMyBaHHS
0a3u mapaMmeTpiB Mpolecy Ta iX Bizyaiizallii 3a JOIMOMOT0r0 3aC001B JIFOIMHO-MAIIMHHOTO
iHTepdericy, BHKOPUCTOBYOYHM HOBITHI KOMIT IOTEPHO-IHTETPOBaHI TEXHOJIOT1].

ITPO15 | BmiTu BUKOHYBaTH OOTpYHTYBaHHS BUKOPHCTAaHHS MEPEXKEBUX TEXHOJIOT1H, po3po0IIsTH
0a30Bi rpadgivni iHTepdeiicu 1 Kioepdi3HIHUX CUCTEM.

ITP016 | BmiTu OOTpyHTOBYBaTH Ta PO3POOJISATH CTPYKTYpY MPOrpaMHOrO 3a0e3NedyeHHs MpH
BHPIIIICHHI TUITOBUX 3aBJIaHb IHTEPHETY peueH.

Merta quCHMIUIIHM — BHBYEHHS MPOOJEM, JOCITHEHb, OCHOBHUX MPHUHIIMIIIB 1
HampsiMiB po3BUTKY KiOepdizuunux cuctem (K®C) sk 00'ekta mpoeKTyBaHHS Ta
(dhopmyBaHHS MPOPECIHHUX 3HAHb B 00JIACTI PO3POOKH MPOEKTHHUX PIllIEHb, CAHTE3Y Ta
aHai3y TeTEPOreHHUX I1HXKEHEPHUX O0O0'€KTiB; (OpMyBaHHS y CTYACHTIB YMiHb 1
kommeTeHIii B obsacti npoektyBanHsa KDC 1 npuctpoiB [aTeprety peueit (IP).

Peanizaiiiss Mmetn Bumarae tpanchopmailii mporpaMHUX pe3yJIbTaTiB HaBYaHHS B
JTUCUUIUTIHAPHI Ta aJcKBaTHUU BIAOIp 3MICTY HaBYaJIbHOI JIHUCIMILUTIHK 3a IIHUM
KpUTEpiEM.

2 OYIKYBAHI JMCHHUIIVITHAPHI PE3YJIbTATH HABUYUAHHS

HIndp JAucnuniinapui pesyastatu Hapuanusa (JAPH)
IIPH mu¢p APH 3MicT
I1PO9 | ITP09.1-®D11 BuxopucTtoByBaTu cyyacHi 3aco0u aBTOMaTH3allii MpU NPOEKTYBaHHI
CHCTEM IHTEpPHETY peueil.
[1P09.2-®11 Bwmitu oOrpyHTYBaTH BUOIp AaTYMKIB Ta BAKOHABUYUX MEXAHI3MIB JUIS
CTBOPEHHS CCTEM KepyBaHHS
ITPO15 | TTPO15.1-®11 BMmiT BUKOPUCTOBYBAaTH MepeKeB1 TEXHOJIOTIT /I KaHAJIIB 3B’ S3KY.
I1P015.2-®11 BMiTu 3acTocoByBaTM METOAM 3aXUCTy CHCTEM KepyBaHHS BiJ
HECaHKI[I0HOBAHOI'O JIOCTYIY JI0 KaHAJIB 3B’ SI3KY.
I1P015.3-®11 BMiTu BUKOPHUCTOBYBATH TEXHOJIOTII IHTEPHET peueil Ipu CTBOpEHHI
Cy4YaCHHX CHUCTEM aBToMaTu3auii 3rigHo koHuenmii Industry 4.0
ITPO16 | ITPO16.1-®11 BMitu po3pobnsTi nporpamHe 3a0e3nedeHHs Al KOHTPOJIEPiB, sIKi
BUKOPHCTOBYIOTHCSI B CHCTEMaX aBTOMATHKH.
[1P016.2-®11 BukopucroByBaTu cepenosuiie po3pooku Apayino ans ESP32.
[1P016.3-®11 BmitTu mnporpamyBatM Ha HajamToByBaTH web-cepBepu Ui
peaizanii (yHKIIOHYBaHHS CUCTEMU KePYBaHHs Ta OOMiHY JTaHUMH.




3 BA3OBI JUCHUILITHA

HasBa I[I/ICIII/IH.]'IiHI/I

3100yTi pe3yIbTaTH HABYaHHS

@1 Beryn o daxy

ITP04 Po3ymiTH CyTh IPOIIECIB, IO BiIOYBAIOTHCS B 00’ €KTax
aBTOMaTH3amii (3a Tady3sMHM JSUIBHOCTI) Ta  BMITH
MIPOBOJIUTH aHaI3 00’ €KTIB aBTOMAaTH3aIlii 1 00TPYHTOBYBaTH
BUOIp CTPYKTYpH, aJiTOPUTMIB Ta CXEM KEpyBaHHS HUMH Ha
OCHOBI P€3yJIbTATIB JIOCIIPKCHHS X BJIACTHUBOCTEH.

@2 KoM’ 1oTepHi TEXHOIOTII Ta
pOrpaMyBaHHS

[TP0O3 Bwmitu 3actocoByBaTH cydacHi iHQoOpMamiiHi
TEXHOJIOTIi Ta MaTH HAaBUYKUA PO3POOISATH aJrOPUTMH Ta
KOMIT IOTE€PHI IPOTpaMy 3 BUKOPUCTAHHSAM MOB BHCOKOT'O
piBHs Ta TEXHOJIOT1H 00’ €KTHO-OPIEHTOBAHOTO
porpaMyBaHHS, CTBOPIOBATH 6a3u JTaHUX Ta
BUKOPUCTOBYBATH IHTEPHET-PECYPCH.

[TPO9 Bwmitu npoekryBaTH OaraTropiBHEBI  CHCTEMH
KepyBaHHs 1 300py AaHuX 111 popMyBaHHS Oa3u mapameTpiB
MpoIIeCcy Ta iX Bi3yalizaiii 3a JOMOMOTOI0 3aC00iB JIFOIMHO-
MalIMHHOTO  iHTepdeiicy, BHUKOPUCTOBYIOUM  HOBITHI
KOMIT I0T€PHO-IHTETPOBaH1 TEXHOJIOT].

[TP0O10 Bwmitu oOrpyHTOBYBaTM BUOIp CTPYKTypU Ta
pO3pOOJIATH TPHUKIAAHE TIPOrpaMHe 3a0e3MeueHHs s
MIKPOMIPOIIECOPHUX CUCTEM YIIPaBIIHHS Ha 0a3l JTOKAIbHUX
3aco0iB aBTOMAaTH3aIli1, IPOMHUCIOBUX JIOTITYHUX KOHTPOJIEPiB
Ta TPOrPaMOBAHMX JIOTIYHMUX MATPUIb 1 CHTHAIBHUX

MIPOIIECOPIB.
ITP012 Bwmitu BUKOPHCTOBYBaTH pI3HOMaHITHE
CIeIiaTi30BaHe nporpamHe 3a0e3meueHHs TUTST

pPO3B’A3yBaHHS THUIIOBUX IHXEHEPHMX 3a7ad y raiysi
aBTOMATH3aIlii, 30KpeMa, MaTeMaTUYHOTO MO/ICIIOBAHHS,
aBTOMAaTH30BAHOIO IPOEKTYBaHHs, KepyBaHHA 0OazaMu
JTAHUX, METOJIIB KOMII ' IOTEPHOI rpadiku.

@3 Betyn 10 iHTEpHETY pedei

ITP0O3 Bwmitu 3acTocoByBaTH cydacHi iHQoOpMariiiHi
TEXHOJIOTIl Ta MaTh HABUYKH PO3POOJSATH alrOPUTMHU Ta
KOMIT'IOTE€PHI IPOTrpaMy 3 BUKOPUCTAHHSAM MOB BHCOKOI'O
piBHS Ta TEXHOJIOT1! 00’ €KTHO-OP1EHTOBAHOTO
IIPOrpaMyBaHHS, CTBOPIOBATU 6a3u JaHUX Ta
BUKOPHCTOBYBATH 1HTEPHET-PECYPCH.

ITPO15 BMiTu BHKOHYBAaTH OOIPYHTYBAaHHS BUKOPHCTaHHS
MEpPEKEBUX TEXHOJIOTIH, po3polisith 06a3oBi TrpadiyHi
iHTepdeiicu i Kibephi3uUHUX CUCTEM.

@7 MikpormnpoliecopHa TEXHIKa

ITP02 3Hatu Oi3UKYy, €IEKTPOTEXHIKY, EJNeKTPOHIKY, Ta
CXEMOTEXHIKY, MIKPONpPOLIECOPHY TEXHIKy Ha PIiBHI,
HEOOX1IHOMY JJisi PO3B’sI3aHHS TUIIOBUX 33Jad 1 Mpodiem
aBTOMAaTH3aIlii.

I[TP0O3 BMiTu 3acTocoByBaTHM cydacHl 1HQoOpMaIliiiHi
TEXHOJIOTii Ta MaTH HAaBUYKU PO3POOJIATH aIrOpUTMH Ta
KOMIT IOTE€PHI TIPOTpaMy 3 BUKOPUCTAHHSM MOB BHCOKOTO
piBHS Ta TEXHOJIOT1! 00’ €KTHO-OPI€EHTOBAHOT'O
porpaMyBaHHS, CTBOPIOBATH 0azu JTAHUX Ta
BUKOPUCTOBYBATH IHTEPHET-PECYPCH.

ITPO7 BmiTu 3acTOCOBYBaTH 3HAHHS PO OCHOBHI MPUHIIUIN
Ta METOJM BHUMIpPIOBaHHS (Di3MYHHMX BEJIUYMH 1 OCHOBHHUX




Ha3Ba qucnunmiainm

3100yTi pe3yibTaTH HABYaHHS

TEXHOJIOTIYHHX TapaMeTpiB JUisi OOTpYHTYBaHHS BHOODPY
3aco0iB BHMIpPIOBaHb Ta OIIHIOBaHHA IX METPOJIOTIYHHX
XapaKTePUCTHK.

[TPO9 Bwmitu npoekTtyBaTH OaraTtopiBHEBI  CHCTEMH
KepyBaHHs 1 300py AaHuX 11t popMyBaHHS Oa3u rmapameTpiB
MpoIIeCy Ta iX Bi3yalizaiii 3a JOMOMOTO0 3ac00iB JHOIMHO-
MalIuHHOTO  iHTepdelcy, BHKOPHUCTOBYIOUM  HOBITHI
KOMIT I0T€PHO-IHTETPOBaH1 TEXHOJIOT1].

[Ip010 Bwmitu oOrpyHTOBYBaTH BHOIp CTPYKTypH Ta
pO3pO0JATH TPUKIAAHE NpOrpamMHe 3a0e3leueHHs s
MIKPOIIPOIIECOPHUX CHUCTEM YMIPABIIHHSA Ha 0a3i JIOKAJIbLHUX
3ac00iB aBTOMAaTHU3aIli1, IPOMUCIOBUX JIOTITYHUX KOHTPOJIEPiB
Ta MPOrpaMOBaHUX JIOTIYHHUX MaTpUllb 1 CHTHAJIbHHUX
MIPOIIECOPIB.

ITPO11 BMitu BUKOHYBaTH pOOOTH 3 POCKTYBAHHS CHUCTEM
aBTOMATH3allii, 3HAaTH 3MicT 1 mpaBwia OGOPMIICHHS
MPOEKTHUX MaTepiaiiB, CKJIaJ MPOEKTHOI JOKYMEHTAIlii Ta
MIOCJTIIOBHICTh BUKOHAHHS IIPOEKTHUX POOIT 3 BpaxyBaHHSIM
BHUMOT BiJMOBIJIHUX HOPMATHUBHO-IIPABOBHX JOKYMEHTIB Ta
MDKHApPOJAHHUX CTAHAAPTIB..

®12 Texuiuni 3acodu

aBproMaru3anii

[TP07 BmiTu 3acTOCOBYBATH 3HAHHS PO OCHOBHI MPUHIIUIIN
Ta METOJIW BUMIpPIOBaHHS (I3WYHHUX BEIMYMH 1 OCHOBHHX
TEXHOJOTIYHUX TapaMeTpiB Al OOIpYHTyBaHHS BHOODPY
3aco0iB BHMIpPIOBaHb Ta OIIHIOBAaHHA IX METPOJIOTIYHHX
XapaKTEPUCTHUK.

[TPO8 3marm mnpuHOMOH POOOTH TEXHIYHMX 3aco0iB
aBTOMaTu3allii Ta BMITH OOIPYHTYBaTH iX BHUOIp Ha OCHOBI
aHaymizy iX BJIACTUBOCTEH, TpPU3HAYEHHS 1 TEXHIYHHX
XapakTepUCTUK 3 ypaxXyBaHHSIM BHUMOI JI0 CHCTEMH
aBTOMaTu3alii Ta eKCIUTyaTallliHUX YMOB; MaTH HaBUYKHU
HaJIaro/KEHHsI TEXHIYHUX 3ac001B aBTOMAaTH3Allil Ta CHCTEM
KepyBaHHS.

ITPO11 BmiTu BUKOHYBaTH poOOTH 3 MPOEKTYBAHHS CHCTEM
aBToMaru3allii, 3HaTH 3MICT 1 mpaBuiaa OGOPMIICHHS
INPOEKTHUX MaTepiajiB, CKJIaj MPOEKTHOI JOKyMeHTalii Ta
MOCJIIJIOBHICTh BUKOHAHHS MIPOEKTHUX POOIT 3 BpaxyBaHHIM
BUMOT BINOBIHUX HOPMATHBHO-TIPABOBUX JTOKYMEHTIB Ta
MDKHApOJHUX CTaHJAPTIB.

4 OBCAT 1 PO3MOILI 3A ®OPMAMMU OPT'AHI3AILIIT OCBITHBOI'O

IHPOLOECY TA BUIAMHU HABUYAJIBHUX 3AHATD

Po3noain 3a popmamMu HaBYAHHS, 200UHU

Bun JIeHHA BevipHs 3204HA
HABYAJIbHUX HWTOPHI - HWTOPHI - u- MOC-
Obcsr | ayaurop camocriitna] A OPHI camocriitna Obcar | aymu- canoc
3aHATH 3aHATTS 3QHATTS TOpHI | TiiiHa
poborta pobora
3aHsATTS | poboTta
JIEKIIHI 60 26 34 - - 60 6 54
MIPaKTUYHI - - - - - - -
nabopaTopHi 60 26 34 - - 60 6 54
CeMiHapH - - - - - -




lpPA3OM | 120 | 52 | e | - ] - | 120 [ 12 [ 108 |

S TIPOI'PAMA JUCIIUIIJIIHAU 3A BUJAMU HABYAJIBHUX 3AHATDH

Oobcsar
Hndpu
Buau Ta TeMaTHKa HABYAJLHUX 3aHATH CKJIQ/IOBHX,
JAPH
200UHU
JIEKII 60
ITP09.1-®11 | 1. InTepHeT peyeiil B Cy4acHiii NPOMHCJIOBOCTI
ITP09.2-®11 | 1.1 3aranpHi npuHIKI MOOYA0BHU Ta apxitekrypa loT 4
1.2 Knacudixkaris cucrem loT
2. 10T naardopmu
2.1 Ionsitra loT nnardopma 6
2.2 OcHOBHI 1aTHopMu
3. 10T nuto3u
3.1 OcHOBHUMHM KPHUTEPISIMH MpHU BUOOPI1 1LTI03Y 1715 [HTEpHETY 6
peuen
3.2 lllnr03u OCHOBHMX BUPOOHHKIB mpUCTpoiB loT
4. 3aco0u BumiproBanb (naTuukn) B loT
4.1. 3arasipHi BiIOMOCTI Ta OCHOBHI XapaKTEPUCTHKH JTATIYMKIB 7
4.2. Knacudikamis naruukis, TexHosnoris MEMS (Micro-Electro-
Mechanical Systems)
[1P09.1-11 s. IHTeJIeKTyaJIle. KI.HIIEB.I TOYKH TAa KuBJeHHA B [loT
5.1. InTenekryanbHi KiHeBi Touku [oT
I1P015.3-®11 . -
5.2. Bineocucrema, IpUHIIMIHN 37TUTTS JaTUYUKIB 7

5.3 IlpucTpoi BuBeeHHS (BUKOHABYI IPUCTPOI)
5.4 Jlxxepena eHeprii Ta ynpasIiHHS )KUBJICHHSAM
6. TexHouiorii iHTEepHET peyeii

6.1 Inpycrpis 4.0

6.2 IIpomucnosuii Intepuer Peueit 5
6.3 MammHHe HaBYaHHS Ta pO3yMHE BUPOOHHUIITBO
6.4 BipryasnbHa peaibHICTh

7. 3araabHi nuTanHs 3a0e3nedyeHHs Oe3neku B IoT
7.1. IIpobnema Oe3neku loT 5
IMPO15.1-d11 | 7.2. [Ipobiemu koHpigeHuiiHocTi B IoT
I1P015.2-®11 | 8. be3neka InTepHery peueii

8.1. 3aranpbHOBXKHBaHI MOHATTS KibepOe3neku 8
8.2. di3uyHa 1 anapatHa Oe3nexa

9. Po3ymuuii 6yaunok. Posymue micto

9.1 EnemenTH, 3arpo3u, aTaki po3yMHOI'0 OYAUHKY

[P016.1-D11 1?4120 lenacn@n(aum, KOHIEMIisl Ta OCHOBHI cKJ1aJjoB1 Po3ymMHOTO 6
I1P016.2-D11 -
9.3 Texnonorii Ta crangaptu PosymHoro micra
[1P016.3-®11 .
10. Smart grid cucremu
10.1 IcTopist pO3BUTKY €HEProCUCTEM 6
10.2 Cuctemu Ha 6a3i TexHosnoriyHoi miatgopmu Smart Grid
10.3 BiacTuBOCTI Ta TEXHOJIOTIi PO3YMHUX €HEPrOCHUCTEM
JIABOPATOPHI 3AHATTS 60
I1P09-®11 1. BuB4ueHHs anapaTHOI MiITPUMKHU IHTEPHET peyei —
ITPO15-®d11 HanarokyBabHOT matu Doit ESP32 DevKit V1, 15

[TP016-®11 | o3HalOMIICHHS i3 CepeIOBUIIEM PO3POOKU ApIyiHO

7



Oocoar
Buau Ta TeMaTnKka HABYAJIbHHUX 3AHATH CKJIA/IOBHX,
200UHU

Hndpu
JAPH

2. BuBuenns npuniuiis poootu 3 Wi-Fi kaHamom iHTepHET pedeit

3a 0MOMOTor0 HanaroKyBansHO1 matu Doit ESP32 DevKit V5. 20

3. BuBueHHs npuHIUIIIB poOOTH Web cepBepiB MO0y I0BaHUX JIS
pobotu 3 Opay3epamu Ha ocHOBi MoBu HTML 3a momomororo 25
HajarouKyBasibHOT matu Doit ESP32 DevKit V5.

PA3OM 120

6. OHIHIOBAHHA PE3YJIBTATIB HABYUAHHSA

Ceptudikaltis J0OCATHEHb CTYACHTIB 3IIHCHIOETHCA 3a JIOIIOMOI'OK ITPO30PHX
IpOIEAYp, IO TPYHTYIOTBCA Ha 00’ €KTUBHHUX KPHUTEPisAX BiAMOBigHO a0 IlomokeHHs
yHiBepcuteTy «IIpo oriHtoBaHHS pe3ysibTaTiB HAaBYaHHS 3/100yBayiB BUIIOI OCBITHY.

JlocsiTHyTHUH ~ pIBEeHb ~ KOMIIETEHTHOCTEH  BIJHOCHO  OYIKYBaHMX, IO
171eHTU(IKOBaHUM MMiJT 4Yac KOHTPOJBHUX 3aXO/lIB, BiIOOpaXkae peaibHUM pe3ysbTar
HaBUYaHHA CTYJCHTA 32 TUCHHUILIIHOIO.

6.1 Hlxaau

OuiHIOBaHHSI HaBYAJIbHUX JOCsATHEHb CcTyAeHTiB HTY «/IID» 3mificHioeThCs 3a
peritunroBoro (100-6ayibHOI0) Ta 1HCTUTYIIHHOIO TKadamu. OcTaHHs HeoOxiaHa (3a
oQiLiITHOI BIJCYTHICTIO HAIIOHAJIIBHOI IIKalW) JJsi KOHBepTailii (repeBeacHHs)
OI[IHOK MOOUTbHUX CTYJICHTIB.

HIkanu ouinroeanns HaguanvbHux oocazuenv cmyoenmie HTY « /11D

PeiiTunrosa IncTuTyniiina
90...100 BiaMinHoO / Excellent
74...89 no6pe / Good
60...73 3a10BUIBHO / Satisfactory

0...59 He3anoBuIbHO / Fail

Kpenutn HaBYaibHOI JUCIUIUTIHM 3apaxOBYIOTHCS, SKIIO CTYJCHT OTPHUMAaB
M1JICYMKOBY OILIIHKY He MeHIe 60-tu 6aiiB. Hikua o1liHKka BBaXKa€ThCs aKaJAeMIYHOIO
3a00proBaHICTIO, IO MJJIATaE JIKBIAAIli BIIMOBIAHO 10 [loioxkeHHs mpo opraHizaliio
ocBiTHROTO Tipouecy HTY «11».

6.2 3aco0u Ta npouenypu

3MicT 3aco0iB JIIarHOCTUKUA CHPSIMOBAHO HA KOHTPOJIb PIBHA C(HOPMOBAHOCTI
3HaHb, YMIHb/HABUYOK, KOMYHIKAIlli, aBTOHOMIi Ta BIJAMOBIAAJIBHOCTI CTyJEHTa 3a
Bumoramu HPK g0 6-ro «kBamidikamiiHoro piBHsS il 4Yac JAEMOHCTpallii
permaMeHTOBaHUX POOOUYOI0 TPOTPAMOIO PE3yJIbTaTiB HABYaHHSI.

CTyneHT Ha KOHTPOJBHUX 3aX0/JaX Ma€ BHUKOHYBATH 3aBJIaHHS, OPIEHTOBaHI
BUKJTFOYHO Ha JIEMOHCTPAIIII0 JUCIUILIIHAPHUX PE3yJIbTaTIB HaBUYaHHS (PO3ALT 2).
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3aco0u A1arHOCTHKH, IO HAJAIOThCS CTYAEHTaM Ha KOHTPOJIBHUX 3aX0laxX y
BUTJISAJII 3aBAAaHb AJISl MIOTOYHOTO Ta MiICyMKOBOTO KOHTPOIIIO, POPMYIOTHCS HUIIXOM
KOHKpEeTH3allii BUXIIHUX JaHUX Ta crnoco0y AEeMOHCTpalli JUCIUIUTIHAPHUX
pe3yIbTaTiB HAaBYAHHS.

3aco0u miarHOCTUKHU (KOHTPOJIBHI 3aBAaHHS) IS MTOTOYHOTO Ta ITiICYMKOBOTO
KOHTPOJTIO TUCIUIUTIHUA 3aTBEPIKYIOTHCS Kadeaporo.

Bunu 3aco0iB 1arHOCTUKM Ta MPOIENyp OLIHIOBaHHS Ui TOTOYHOTO Ta
MiICyMKOBOTO KOHTPOJIIO JUCHUIUTIHA OJAHO HIDKYE.

3acoou diaznocmuxku ma npoyeodypu OUiHIO8AHHA

IMOTOYHUU KOHTPOJIb HNIJICYMKOBHUU KOHTPOJIb
HABYaJIbHeE 3aco0u e — 3acoom e —
3aHATTH JiarHOCTHKHU p M XiarHOCTHKH p yP
TeKIIii KOHTPOJIbHI BUKOHAHHS BU3HAYCHHS
3aBJaHHs 3a 3aBJaHHs 1] 9ac CePETHHO3BAKEHOTO
KOYKHOIO TEMOIO | JIEKIIiH pe3yJIbTaTy MOTOYHUX
- - KOMILIEKCHA )
nabopaTopHi| mepeBipka Ta BUKOHAHHS KOHTPOJTIB;
3aXHUCT smabopaTopHUX POOIT KOHTpOJILHaA
patop P pobora (KKP) .
BukoHaHHsa KKP mig yac
icuTy 3a OaKaHHIM
CTYyJICHTA

[lin 4Yac TOTOYHOrO KOHTPOJIIO JIEKIIHHI 3aHATTS OI[IHIOIOTHCS IUISIXOM
BU3HAYCHHS SKOCTI BHUKOHAHHS  KOHTPOJBHUX  KOHKPETHU30BAaHUX  3aBJ/IaHb.
JlabGopaTopHi 3aHSATTSA OIIHIOIOTHCS SIKICTIO 3aXUCTYy BUKOHAHUX 1 OQOPMIICHUX
1abopaTOPHUX POOIT.

SKI110 3MICT MEBHOTO BUAY 3aHSATH IMIAMOPSIKOBAHO JAEKUIBKOM CKJIAI0BHUM, TO
IHTerpaJlbHE 3HAYCHHS OIIIHKKM MOJXKE BH3HAYaTHCS 3 ypaxXyBaHHSM BaroBHX
KOe(iIi€HTIB, III0 BCTAHOBJIIOIOTHCS BUKIIAIaueM.

3a HasBHOCTI PIBHS PE3yJbTaTIB MOTOYHUX KOHTPOJIIB 3 YCIX BHUJIIB HABYAIbHUX
3aHATh He MeHme 60 OamniB, MIJCYMKOBUH KOHTPOJIb 3AIMCHIOEThCA 0€3 ydacTi
CTyJICHTA IJISIXOM BU3HAUYECHHS CEPEAHBO3BAKEHOTO 3HAUCHHS TOTOYHUX OIIHOK.

HesanexxHo BiJl pe3ynbTaTiB MOTOYHOTO KOHTPOJIIO KOKEH CTYIEHT I dYac
iciuty Mae ipaBo BukoHyBaTu KKP, sika MicTUTB 3aBJaHHsI, 1110 OXOTUTIOIOTH KJITFOUOBI
JUCLUIUTIHAPHI pe3yJIbTaTH HaBYaHHS.

KinebkicTe koHKpeTn3oBanux 3aBiaaHb KKP moBuHHa BiIMOBIAATH BiIBEACHOMY
yacy Ha BHKOHaHHA. KinbkicTs BapianTiB KKP mae 3abe3meunTn iHIuBIMyasizaIio
3aBJAHHS.

3HavyeHHs oIiHku 3a BuUkoHaHHA KKP BH3HauaeTbcs cepeHBOIO OIIHKOIO
CKJIaZIOBUX (KOHKPETHU30BaHUX 3aBJaHb) 1 € OCTATOUHHUM.

[aTerpanbHe 3HadyeHHs ormiHku BukoHaHHS KKP wMoke Bu3Hauatucs 3
ypaxyBaHHSM BaroBUX KOE(QIII€HTIB, 10 BCTAHOBIIOETHCA Kademporo sl KOXKHOT
CKJIa710BOi onucy kBamigikaniiinoro pisus HPK.



6.3 Kpurepii

PeanbHi pe3ynbTaru HaBYaHHS CTYJAEHTa 1ACHTU(DIKYIOTbCS Ta BUMIPIOIOTHCS
BITHOCHO O4YIKYBAaHHUX IIiJ{ YaC KOHTPOJIBHHUX 3aXOJIB 3a JIOTIOMOTOI0 KPUTEPIiB, L0
OTUCYIOTH Jii CTyACHTA JUIs IEMOHCTpAIIi]l TOCATHEHHS PE3y/IbTaTiB HaBUaHHSI.

Jlis  OIiHIOBAaHHS BUKOHAHHS KOHTPOJNBHUX 3aBJaHb IIiJ] 4Yac IIOTOYHOTO
KOHTPOJTIO JISKIIMHUX 1 Ja00pPaTOpPHUX 3aHATHh B SKOCTI KPUTEPII0 BUKOPHUCTOBYETHCS
KOC(IIIEHT 3aCBOEHHS, IO ABTOMAaTHYHO AJaNTye MOKa3HUK OIIHKHU 10 PEHTHHIOBO1
IIKAJTH:

0O,=100 a/m,

JIe @ — YMCJIO TIPAaBUJIbHUX BIATOBIIeH a00 BUKOHAHUX CYTTEBHUX OIEpalliid BiAMOBITHO
70 €TaJIOHy pIIICHHs; m — 3arajibHa KUIbKICTh 3allUTaHb a00 CYTTEBHX OIeparliit
CTaJIOHY.

3MICT KpUTEpIiB CIIUPAETHCS HAa KOMIIETEHTHICTHI XapaKTEPUCTUKU, BU3HAUCHI
HPK n1a 6akanaBpchKoro piBHS BULIOI OCBITH (ITOAAHO HUXKYE).

3azanvni Kpumepii 00caAcHEeHHA pe3y1bmamie HAGUAHHA
ona 6-20 keanigpikayininozo piensa 3a HPK

Omnuc . R Ioka3zHuk
cre e Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHiKaIlii, .
kBajigikaniiinoro . . .. OLIIHKH
piBHs BiaNoOBiKaIbHOCTI i aBTOHOMII
3Hnannsa
+ KOHIIETITyaJIbHI Binnosings BigMiHHA — IpaBUIbHA, OOTPYHTOBAaHA, 95-100
HAYKOBI Ta MPAKTHYHI | OCMHCJIEHA. XapaKTepu3ye HAsIBHICTb:
3HaHHS, KpUTUYHE - KOHIICTITyaJbHHUX 3HAHb,
OCMUCIICHHSI TCOPIi, - BHCOKOI'O CTYIICHIO BOJIO/IIHHS CTAHOM ITUTAaHHS;
NPUHIHAIIB, METOMIB I | - KpUTHYIHOTO OCMHCICHHS OCHOBHHX TEOPIii,
TOHATE y chepi MPUHIIMIIIB, METO/IIB 1 IOHATh Y HaBYaHHI Ta MpodeciiiHii
npodeciinoi ISITBHOCTI
JUSUTBHOCTI Ta/abo BinnoBine MicTUTh HETpyOi TOMUIIKH 200 OTTMCKU 90-94
HaBYaHHA Binmogiap npaBuibHa, ajge Ma€e TeBHI HETOYHOCTI 85-89
Binnosigs npaBuibHa, ajge Ma€e IeBHI HETOYHOCTI i 80-84
HEI0CTaTHHO OOIPYHTOBaHA
Binnosines npaBuibHa, ajge Ma€e eBHI HETOYHOCTI, 74-79
HEIOCTaTHHO OOTPYHTOBAHA Ta OCMHCIICHA
Binnosine ¢parmentapHa 70-73
BinnoBigs 1eMOHCTpPY€E HEUITKI YSIBIEHHS CTYJIEHTa MPO 65-69
00'€KT BUBUEHHS
PiBeHb 3HaHb MIHIMAJILHO 33/10BUIbHUI 60-64
PiBeHb 3HaHb HE3aJOBIILHUI <60
Yminnua/naguuxu
+ TOTJINOJIEH1 Binnosigs xapakTepusye YMiHHS: 95-100
KOTHITUBHI Ta - BUSABIATH IIPOOIEMH;
NPaKTHYHI - (QopmymroBaTH TiMOTE3U;
yMiHHs/ HaBUHKH, - po3B's3yBaTu NpoOIeMu;
MaﬁCTepEICTB Ta - 00upaTH aJIeKBaTHI METOIH Ta iIHCTPYMEHTAIbHI
IHHOBAIlIITHICTh Ha 3ac06m;
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Onmnc . N IHoka3zHuk
KBasidikaniiinoro Bumorn A0 SHAHE, yMlHL/H.a-BI/I'lOK, KkoMyHiKauil, J—
piBHs BiANOBiKaIbHOCTI i ABTOHOMII
piBHI, HEOOXiTHOMY | - 30MpaTH Ta JOriYHO ¥ 3pO3yMiJIO iHTEpPIpETYBaTH
JUISL O3B’ sI3aHHS iH(popMartiro;
CKJIQTHUX - BUKOPHCTOBYBATH iHHOBAI[IKHI MMAXOIH JI0
cIienianizoBaHuX PO3B’A3aHHS 3aBIaHHS
3a7a4 1 IPaKTHYHIX BinnoBine xapakrepu3ye yMiHHS/HaBHUKH 3aCTOCOBYBATH 90-94
npobieM y cdepi 3HAHHS B IPAKTHYHIHN TISUTBHOCTI 3 HETPyOHMH
npogdeciiinoi IIOMMJIKAMHU
JUSTBHOCTI 200 BinnoBine xapakrepu3ye yMiHHS/HaBHUKH 3aCTOCOBYBATH 85-89
HaBYaHHA 3HAHHS B MIPAKTUYHIN AISUTBHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI IIPH peajizarii o/Hi€l BAMOTH
BinnoBine xapakrepu3ye yMiHHS/HaBUUKH 3aCTOCOBYBATH 80-84
3HAHHS B MPAKTUYHIN AISUTBHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI MIPU peaizamii JBOX BUMOT
Binnosiae xapakrepusye yMiHHS/HABUYKU 3aCTOCOBYBAaTH 74-79
3HAHHSA B MIPAKTUYHIN AISUTBHOCTI, ajie Ma€ MEeBHI
HETOYHOCTI MIPH peaizalii TpbOX BUMOT
Binnosiae xapakrepusye yMiHHS/HABUYKU 3aCTOCOBYBAaTH 70-73
3HAHHS B MPaKTHYHIHN ISUTBHOCTI, aJie Ma€ TeBHi
HETOYHOCTI IPH peajtizarii Y0OTHPhOX BUMOT
Binnosiae xapakrepusye yMiHHS/HABUYKU 3aCTOCOBYBAaTH 65-69
3HAHHS B MPaKTHYHIHN TiSUTBHOCTI TP BUKOHAHHI 3aBIaHb
3a 3pa3KoM
BinnoBine xapakrepu3ye yMiHHS/HaBUUKH 3aCTOCOBYBATH 60-64
3HaHHS NIPU BUKOHAHHI 3aBJIaHb 3a 3pa3KoM, aje 3
HETOYHOCTSAMU
piBEHb YMIHb/HAaBUYOK HE3aI0BUIbHUI <60
Komynikauisn
+ JIOHECEHHS 10 BinbHe BonoaiHHS MpoOIEMaTHKOIO Tay3i. 95-100

(axiBIiB 1 HedaxiBIIiB
iHdopmarii, 11e#,
po0JieM, pillieHb,
BJIACHOT'O JTOCBIYy Ta
apryMeHTanii;

+ 301p, iIHTEpIIpeTAaLlis
Ta 3aCTOCYBaHHS
TaHUX;

+ CIIJIKYBaHHS 3
npo¢eciiiHuX NMUTaHb,
y TOMY 4YHUCIi
1HO3E€MHOIO MOBOIO,
YCHO Ta IMCHMOBO

3po3yMinicTh BiMoBiAl (HomoBiai). MoBa:

- MpaBWIbHA,

- YHUCTa;

- sCHa;

- TOYHa;

- JIOTiYHa;

- BHpa3Ha,

- JaKOHIYHA.

KomyHikartiitna ctpaTeris:

- TIOCJIJIOBHUH 1 HECYNEPEWINBHUI PO3BUTOK TyMKU;
- HasSBHICTH JIOTIYHHUX BIACHUX CY/KEHb;

- JIOpeYHa apryMeHTarlii Ta i1 BIIMOBIIHICTh
BiJICTOIOBAaHUM IOJOXKEHHSIM;

- TpaBWIbHA CTPYKTYpa BIAMOBIII (JOMOBII1);
- TPaBWIBHICTH BIJIMOBIJICH HA 3aIUTAHHS;

- JIOpeYHa TeXHIKa BIAMOBIJACH Ha 3alUTaHHS;
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Onuc
KBaJi(ikaniiiHoro
piBHs

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

IHoka3HukK
OLIIHKH

- 3JIaTHICTh POOUTH BHCHOBKH Ta ()OPMYJIIOBATH
IPOMO3HUIIT

JlocTaTHe BOJIOAIHHS MPOOJIEMATHKOIO TaTy31 3
HE3HAYHMMH XHOaMH.

JlocTaTHst 3p03yMUTICTh BIAMOBI I (JIOMOBi/I) 3
HE3HAYHUMH XHOaMHU.

JlopedHa KOMyHIKaIliiiHa cTpaTeris 3 He3HAYHUMU
xubamMu

90-94

Jo6pe BoNOIHHS MPOOJIEMAaTUKOO TaTy31.

JloOpa 3po3yMuTicTh BiAMOBIAI (JIOMOBI/I) Ta JOpEUHA
KOMYHIKaIliliHa cTpaTeris (CyMapHO HE pealli30BaHO TPU
BHMOTH)

85-89

JoOpe BonoaiHHS TPOOIEMaTHKOIO Tamy3i.

JloGpa 3po3yminicTh BiAMOBiAL (IOMOBI/1) Ta JOpeUHa
KOMYHIKalliifHa cTpaTeris (CyMapHO HE peali3oBaHO
YOTUPU BUMOTH)

80-84

JloOpe BooaiHHS TIPOOIEMAaTHKOIO Tay3i.

JloOpa 3po3yMuTiCTh BiAMOBIII (JIOMOBI/II) Ta JOpEUHA
KOMYHIKaIliiiHa cTpaTerisa (CyMapHO He peai30BaHo I STh
BHMOT)

74-79

3a/10B1IbHE BOJIOIIHHS MIPOOIEMATHKOIO Tay3i.
3a10BiTbHA 3pO3yMITIICTh BIAMOBII (JOTOBI/I) Ta
JOpeyHa KOMYHIiKalliiHa cTparerist (CyMapHO He
peaizoBaHO CiM BUMOT)

70-73

YacTkoBe BOJIOIIHHS IPOOJIEMATHKOIO TaTy3i.
3a10BiIbHA 3pO3YMUTICTD BiIMOBIAL (JOMOBI1) Ta
KOMYHIKaIliiiHa cTpaTeris 3 xubamu (CyMapHO He
peai30BaHoO JEB’ATh BUMOT)

65-69

@parMeHTapHe BOJIOAIHHSA NPOOIEeMaTHKOO rarysi.
3a/0BUJIbHA 3pO3YMUIICTh BIAMOBIAL (JIOTIOBIII) Ta
KOMYHIKaIliiiHa cTpaTeris 3 xubamu (CyMapHO He
peainizoBano 10 Bumor)

60-64

PiBenb koMyHIKaIlii He3a1I0BUTLHUN

<60

Bionosgioansnicmo i aemonomin

+ YIIpaBJIIHHS
CKJIaTHOO TEXHIYHOIO
abo npodeciiiHoo
ISUTBHICTIO 94U
MIPOEKTaMH;

+ CIIPOMOXHICTh
HECTH
BIMOB1AAIBbHICTE 3a
BUPOOJICHHS Ta
YXBaJIGHHS PILIEHb Yy
Herepen0auyBaHuX
pobounx Ta/abo

BigminHe BONOIIHHS KOMIIETSHITISIMU MEHEPKMEHTY
0COOUCTOCTI, OPIEHTOBAHUX Ha:

1) ynpaBiiHHS KOMIUIEKCHUMHU IPOEKTaMHU, 1110
nependavae:

- JIOCHITHUIIBKUI XapakTep HaBYAIbHOT isSIIBHOCTI,
MO3HAYeHa BMIHHSAM CaMOCTIHHO OLIIHIOBATH Pi3HOMAaHITHI
JKUTTEBI CUTYaIlli, IBUINA, ()aKTH, BUSBIIATH 1
B1JICTOIOBATH OCOOHCTY TMO3HIIIIO;

- 3JaTHICTh A0 POOOTH B KOMAH/II;

- KOHTPOIb BIACHUX JIiH;

2) BiMOBIAANBHICTh 32 IPUUHATTS PillIeHb B
Herepen0adyBaHUX YMOBaX, IO BKITFOYAE:

95-100
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Onuc . R IToxka3zHuk
creen Bumoru 10 3HaHb, YMiHb/HABHYO0K, KOMYHiKaIlii, .
kBajidikaniiinoro . . . OI[iHKHU
. BilMOBiaIbHOCTI i aBTOHOMIT
piBHS
HaBYAJIbHUX - 0OrpyHTYBaHHS BJIACHHX PIIIEHb MOJIO0XKCHHIMHU
KOHTEKCTax; HOPMAaTUBHOT 0431 rary3eBOTO Ta JEPIKABHOTO PiBHIB,;
+ hopmyBanus - CaMOCTIMHICTD ITiJ] YaC BUKOHAHHS [TOCTABIEHUX
CYIUKCHb, IO 3aBaHb,
BpaxoBylOTb - 1HIIIaTUBY B OOTOBOPEHHI MPOOIIEM;
COHlaH.BHla HAyKOB1 T4 | - ginnoBiganbHICTh 3@ B3a€MOBIIHOCHHH,
CTHIH1 aCTICKTH, 3) BiANOBIAAIBHICTH 32 TPODECIMHUI PO3ZBUTOK OKPEMHUX
¢ Opranisalili Ta oci6 Ta/abo rpym oci6, mo nependavae:
KCpIBHULTBO - BUKOPHUCTaHHS MPOQECiiiHO-OPiEHTOBHUX HABHYOK;
npodeciinum " - BUKOPHUCTaHHS JOKa3iB 13 CAMOCTIHHOO 1 MPAaBHIIBHOIO
PO3BUTKOM 0Ci0 Ta APTYMEHTAILIEIO;
rpym; . . . .
Py, - BOJIOJIHHS BCIMa BUJaMH HaBYAIbHOI AiSUTBHOCTI;
+ 3J1aTHICTh . .
4) 31aTHICTB A0 MOJANBIIOTO HABYAHHS 3 BUCOKUM PIBHEM
MIPOJIOBKYBaTH . .
) aBTOHOMHOCTI, 110 iepeadayvac:
HABYaHHS 13 3HAYHUM ) .
.. | - CTyHiHb BOJOMAIHHA (hyHAaMEHTAIbHUMH 3HAHHSIMU;
CTYIIEHEM aBTOHOMI1 o .
- CaMOCTIMHICTb OI[IHHUX CYJIKCHb;
- BHCOKHI piBeHb C(HOPMOBAHOCTI 3aralbHOHABYATILHIX
YMiHb 1 HABUYOK;
- CaMOCTIIHMI MONIYK Ta aHali3 Jpkepen iHdopmarii
YneBHeHE BOJIOIIHHS KOMIIETCHIIISIMH MEHEDKMEHTY 90-94
0COOMCTOCTI (HE pealli3oBaHO JIBi BUMOTH)
JloOpe BONOIiHHS KOMIIETEHIIISIMH MEHEDKMEHTY 85-89
0co0MCTOCTI (HE peari3oBaHO TPU BUMOTH)
JloGpe BONOIIHHS KOMIIETEHIIISIMH MEHEDKMEHTY 80-84
0c0o0UCTOCTI (HE peali3oBaHO YOTHPU BUMOI'H)
Jo6pe BOJIOIIHHS KOMIIETSHITIIMA MEHEPKMEHTY 74-79
0cOoOUCTOCTI (HE peali3oBaHoO IIiCTh BUMOT)
3a/10BUJIbHE BOJIO/IIHHS KOMIIETEHITIIMU MEHEPKMEHTY 70-73
0c0o0UCTOCTI (HE pealli3oBaHO CiIM BUMOT)
3a/10BiIbHE BOJIOIIHHS KOMIETEHIIISIMA MEHEDKMEHTY 65-69
0COOHMCTOCTI (HE peai3oBaHO BiCiM BUMOT)
PiBeHb BIANOBIAAIBHOCTI 1 aBTOHOMII (pparMeHTapHH 60-64
PiBens BIAIOBITAIBHOCTI 1 aBTOHOMIT HE3aIOBLIILHUMI <60

7. IHCTPYMEHTHU, OBJIAJITHAHHSA TA ITPOI'PAMHE 3ABE3INEYEHHS
TexniuHi 3acO0M HaBYAHHS.
[aTerpoBane cepenosuiie Arduino
Hucranmiiina miargpopma MOODLE.
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