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PoGoua mporpama HaBuanbHOI AMCHUILIIHU «IIpOTOKOMM KOMII IOTEPU30BAaHUX CHUCTEM
IHIYCTpIaJIbHUX 1HTEPHET pedeil» I MaricTpiB OCBITHHO-IPOGECIHHOI MporpaMu BUIIOI OCBITH
«ABTOMaTH3aIli Ta KOMII IOTEPHO-IHTETPOBaHI TEXHOJIOTI» cremiaabHoCcTi 174 ABTOMAaTH3AIIIS,
KOMIT FOTEPHO-IHTEIpOBaHl TeXHojorii Ta poboroTexHika / Ham. TexH. yH-T. «JlHimpoBchbka
nonitexikay, kadg. KOIBC. — JI.: HTY «Il», 2023. - 11 c.

Po3poonukn — Cocuin Koctaatna BomogumupoBud — K.T.H., JOIEHT Kadeapu
ki0epdiznuHux Ta iHHOpMAIIITHO-BUMIPIOBATBHUX CUCTEM;
Kaprienko Omner BiktopoBuu — acucteHT Kadeapu KiOephizmyHMX Ta 1HGOpPMAIIHHO-

BUMIiPIOBAJILHUX CHCTEM.

Po6ouya nporpama periaameHTye:

— METy JUCUHILIIHY;

— IUCIMILUTIHAPHI pe3yJIbTaTH HaBUYaHHS;

—0a30B1 JUCHMILTIHY;

— o0csr 1 po3noain 3a ¢dopmMaMHu OpraHizaiii OCBITHHOI'O MPOLECY Ta BUIAMH HaBYaIbHHUX
3aHATB;

— Mporpamy JAMCUUIUTIHU (TEMaTUYHHH TUTaH 32 BUJIaMH HaBYaJIbHUX 3aHSTh);

— aNTOPUTM OLIHIOBAHHS PiBHS JOCSITHEHHS TUCHHUIUTIHAPHUX PE3yJIbTaTiB HABYaHHSA (IIKAJIH,
3aco0u, MpoLEAYPH Ta KpUTepii OI[IHIOBAHHS);

— IHCTpYMEHTH, 00JIaIHaHHS Ta IPOTrpaMHe 3a0e3MeYCHHS;

— pPEeKOMEHI0BaHi JpKepena iHdopMarrii.

PoGoya mnporpama mnpu3HaueHa s peanizamii KOMIETEHTHICHOTO IMiIXOAy I dYac
TUTAHYBaHHS OCBITHBOTO IPOIIECY, BUKJIAJIAHHS TUCIUILTIHH, ITiITOTOBKU 37100yBayiB BUIIIOI OCBITH
70 KOHTPOJBHHX 3aXOiB, KOHTPOJIIO IPOBA/PKEHHS OCBITHBOI JiSUIBHOCTI, BHYTPIIIHBOTO Ta
30BHIIIHFOTO KOHTPOJTIO 3a0€3MEeYeHHS KOCTI BUIIOI OCBITH, aKpEIUTAIlil OCBITHIX MPOTpam.

[Toromxeno pIIIEHHSIM HayKOBO-METOJIMYHO1 KoMicii CHEIabHOCTI
174 ABTomaru3zailisi, KOMII IOTEPHO-IHTEIPOBaHI TEXHOJIOTII Ta poboToTexHiKa (mpoTokoa Ne§ Bix
30.06.2023 p.).
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1 META HABYAJILHOI JTUCIHUATLJITHA

Meta aucuuIUIiHM — GOPMyBaHHS KOMIIETEHTHOCTEH 111010 BMiHHS OOTPYHTOBYBAaTH BHOIp
CydacHHUX 1HGOpPMAIIHHUX TEXHOJOTIM JUIs ajaropuTMi3aimii 1 mporpamyBaHHS KOMIT IOTEPHHUX

MEpPEK.
2 OYIKYBAHI JUCHOUIIJITHAPHI PE3YJIbTATU HABYAHHSA
Jucuumtinapui pe3yjastatu HapuanHs (JIPH)
mudp APH 3MICT
JAPH - 01 3HaTH Ta PO3YMITH pOOOTY NPOTOKONIB, SKI BHUKOPHCTOBYIOTHCS JUIA

KOMIT FOTEPU30BAaHUX CHCTEM I1HIYCTPiaJIbHUX IHTEPHET pedei, oOuparu
MPOTOKOJI Ta BUKOPUCTOBYBATH WOTrO JJisi 3’€THAHHS OKPEMHX C€JICMEHTIB
IHTEpHET peueil y eNUHY CHCTEMY

3 BA3OBI JIUCIIMIIJITHHA

Ha3Ba nucuumiainu

3100yTi pe3yJibTaTH HABYAHHS

d2 Asromaruzamisi TEXHOJOTTYHUX

NpOIIECiB BUPOOHHUIITB

PHO5 Po3pobnsaté  KOMII'FOTEPHO-IHTETPOBaHI  CHUCTEMH
YIPaBITiHHSA CKIAJHUMH TEXHOJOTIYHUMH Ta OpraHi3amiitHo-
TEXHIYHUMHU 00’€KTaMU, 3aCTOCOBYIOYHM CHCTEMHHUU MIAXiJ i3
BpaxyBaHHSM HETEXHIYHUX CKJIAJIOBUX OIlIHKA 00’ €KTiB
aBToMaTHU3arLii.

PHO7 AmnanizyBat BHPOOHHYO-TEXHIYHI CHCTEMH Y TEBHIH
rainys3i JAiSUIBHOCTI K 00 €KTH aBTOMaTu3alii 1 BU3HAYaTH
CTpaTeriio X aBTOMaTH3aIlil Ta HHQpPoBOi TpaHCPOpMAIIii.
PHO09 Po3pobmnsitu ¢yHKIIIOHANIBHY, OpraHi3aliiiHy, TEXHIYHY
Ta iHQOpPMAIIiHY CTPYKTYpH CHCTEM aBTOMAaTH3aIlil
CKJIAJHUMH TEXHOJIOTIYHMMH Ta OpPTaHi3aliiHO-TEXHIYHUMHU
o0’exTaMHu, pO3poOJIATH  MPOTPaMHO-TEXHIUHI  Kepyroul
KOMIUIEKCH 13 ~ 3aCTOCOBYBaHHSM  MEpEKEBUX  Ta
1HQOpPMaLIMHUX TEXHOJOT1H, MPOMHUCIOBUX KOHTPOJIEPIB,
MEXaTPOHHUX KOMIIOHEHTIB, POOOTOTEXHIYHUX HPUCTPOIB,
3ac001B JTIOAMHO-MAIIMHHOTO IHTEpQEiicy Ta 3 ypaxyBaHHSIM
TEXHOJIOTIYHUX  yMOB Ta  BUMOI  JO  YIpaBIiHHS
BUPOOHUIITBOM

PHI0 Po3pobnsTh 1 BUKOPUCTOBYBATH CIeEIlialli30BaHe
nporpaMHe 3abe3nedeHHs Ta LUQPOBI TEXHOJIOTI JuId
CTBOPEHHS CUCTEM aBTOMAaTHU3allli CKJIaJIHUMH OpraHizaiiitHo-
TEXHIYHUMHU 00’ €KTaMU, MPOQECIITHO BOIOAITH clielaIbHUMU
IPOTrpaMHUMHU 3aC00aMHU.

PH13 Po3pobmsitTu 1 BUKOpPUCTOBYBaTH amapaTtHe Ta
nporpaMHe 3abe3neyeHHs Kibep(di3MyHMX CHCTEM Ha OCHOBI
KOHIENIII1 IHTepHeTY peueit

4 OBCHT 1 PO3MO/ILT 3A ®OPMAMM OPTI'AHI3AIIIL OCBITHHOI'O ITPOILIECY TA
BUJIAMU HABYAJIbHUX 3AHATH

Buxa Po3noain 3a popmamMu HaBYAHHS, 200UHU
HABYAJIbHUX AleHHA _ BEUIDHS 3204Ha
3aHATH OOcsr | ayauTopHi| camoCTiiiHAa| ayauTOpHi| camoctiiiHa| OOcsr| ayau- | camoc-
3aHATTA pobora 3aHATTA pobora TOpHI TiliHa




3aHATTA | pobota
JIeKLIHHI 148 57 91 - - 148 12 136
MPAKTUYHI - - - - - - - -
nabopaTopHi 92 38 54 - - 92 12 80
ceMiHapHu - - - - - - - -
PA3OM 240 95 145 - - 240 24 216

S IPOI'PAMA JUCHUIIVIIHA 3A BUJAMU HABYAJIbHUX 3AHATD

Mudgpu O0csar
JAPH Buau Ta TeMaTuka HABYAJIBLHUX 3aHATDH CKJIAJI0BHX,
200UHU
JIEKIIT 148
JIPH - 01 1. 3aranbHi BizomocTi, cTpyKTYpa Kidep(isuuHuX cucreM 38
IHAYCTpiaJILHUX IHTEPHET peyeil.
2. AnapaTHa 4yacTHHA iHTepHeT pe4yeil. MikponpouecopHi 36
KoHTpoJiepu ESP32. Arduino. /laTuuku, BUKOHABYI NPHUCTPOI.
3. Mepe:keBi TeXHOJIOTII iIHAYCTPiajILHUX IHTEPHET peyeii. 38

[Tpotokomu IPv4 i IPv6. ITpuHImnm niaKIt0YeHHs TPUCTPOIB B
MEpEXY 1 criocoOu nepeaadi iHpopMmairii.

MeperkeBi TOIOIIOT 11, 32CTOCOBYBAHI JISI i IKJTFOUSHHS KIHIIEBUX
npucTpoiB B Mepexy. besnporosi mepexi Wi-Fi. Texnonorii
ZigBee Ta ii 0cOOIMBOCTI.

4. ®opmartu nanux. [lIporokoa MQTT. BunaBuuk. bpoxkep. 36
IlepeanyiaTHHK.
JIABOPATOPHI 3AHATTSA 92
JIPH - 01 1 MikpoKoHTpoJepu: maM'saTh, nepudepis, perictpu. [Ipommska. 16
Oneparriiina cucrema. Po6ora 3 Git.
2 Mikpoxkontpoisiepu. GP1O, nepepuBanss, talimepu. KepyBanus 16
CBITJIO/IIO/IOM.
3 Pobora 3 ananoroBuMu curiaiamu. OuudpyBaHHs CUTHAITY. 16
[ToreHmiomeTp.
4 Tlpotokon MQTT. Po3poOka minnporpamMu BugaBHUK. 16
5 Ilpotokos1t MQTT. Po3pobka mignporpamu bpokep. 14
6 IIporoxon MQTT. Po3po6ka nianporpamu IlepeannaTHUK. 14
PA3OM 240

6. OHIHIOBAHH# PE3YJIBTATIB HABYAHHA

Ceprudixkariist JOCATHEHb 3/100yBayiB 3/IIMCHIOETHCS 3a JOTTOMOTOI0 MPO30PHUX MPOIEAYP, LIO0
IPYHTYIOTbCSI Ha OO’€KTMBHHUX KpHTepisx BianoBigHo 1o IlonoxenHs yHiBepcutery «lIpo
OLIIHIOBAHHS pe3yJIbTaTiB HaBUaHHS 3100yBaydiB BUILOT OCBITHY.

JlocarHyTHH piBEHb KOMIIETEHTHOCTEH BiIHOCHO OYIKYBAaHHUX, IO 11eHTU(IKOBAHUHN Tij] Yac
KOHTPOJIBHHX 3aXO0/IiB, BIJOOpaXkae peanbHUM pe3ybTaT HaBYaHHA 3/100yBaya 3a IUCIUILTIHOLO.

6.1 xanu

Or1iHIOBaHHS HaBYAIBHUX TOCSATHEHB 3100yBauiB HTY «JII1» 3aiiicHIOETBCS 32 pEHTHHTOBOIO
(100-6anpHOI0) Ta 1HCTUTYLIHHOIO MmIKamamMu. OcTaHHS HeoOXigHa (3a OQILUIHHOI BiACYTHICTIO
HAI[IOHAJILHOT IIKAJN) JUISI KOHBEpTAIlil (MepeBeICHHS) OIIIHOK MOOITbHUX 3/100yBayiB.




HIkanu oyinrweannusa naguairbnux 0ocaznens 3000ysauie HTY «/[1D)

PeiiTunrosa IncTuTyniiina
90...100 Bigminno / Excellent
74...89 no6pe / Good
60...73 3a0BUIBHO / Satisfactory

0...59 "e3anoslbpHO / Fail

Kpeautn HaBYaJIbHOI JMCHHMILUIIHM 3apaxOBYIOTHCSA, SKIIO 3100yBad OTPHUMAB IIiJICYMKOBY
ominky He MmeHme 60-tu OaniB. Hwkua OIliHKAa BBa)KAE€THhCS aKaJIEMIYHOIO 3a00ProOBaHICTIO, IO
niassrae JikBiganii BianosigHo 1o [omoxxeHHs mpo opraxizaiito ocBiTHROro npouecy HTY «ID».

6.2 3acoOu Ta npouexypu

3micT 3aco0iB JiarHOCTUKU CIPSIMOBAHO Ha KOHTPOJb piBHSA C(HOPMOBAHOCTI 3HAHb,
YMiHb/HAaBUYOK, KOMYHIKaIlli, aBTOHOMIi Ta BiAmoBigaJbHOCTI 3700yBaya 3a Bumoramu HPK no
7-ro kBami(iKaiHOTO PIBHS IIiJ{ Yac JEMOHCTpAIlii perjiaMeHTOBAHHX POOOYOI0 MPOrPaMOI0
pe3yJIbTaTiB HAaBYAHHSI.

3n100yBau Ha KOHTPOJBHHUX 3aX0JaX Ma€ BUKOHYBAaTH 3aBJaHHS, OPI€HTOBAHI BUKIIOYHO Ha
JIEMOHCTpALIII0 JUCUUIUTIHAPHUX Pe3y/IbTaTiB HaBYaHHS (PO3ALI 2).

3aco0u MiarHOCTHMKH, IO HAJAIOTHCS 3700yBauaM HAa KOHTPOJBHHMX 3axX0JaxX y BT
3aBJaHb IS MOTOYHOTO Ta IIiJICYMKOBOTO KOHTPOJI, (OPMYHOTHCS MNUISXOM KOHKpETH3AIlil
BUXIJHHX JJAHUX Ta CIIOCO0Y JEMOHCTpAIlil TUCIUTUTIHAPHUX PE3yIIbTATIB HABYAHHS.

3acobu A1arHOCTUKH (KOHTPOJBHI 3aBAAHHS) JUISl MOTOYHOIO Ta MiJICYMKOBOTO KOHTPOJIO
JUCIHUILTIHU 3aTBEPIKYIOTHCS Kadeaporo.

Bunu 3aco6iB JiarHOCTHKM Ta TPOIEAYpP OLIHIOBAHHS JJsi MOTOYHOTO Ta MiJCYMKOBOTO
KOHTPOJIIO TUCHUTUTIHY [TOJIaHO HIDKYE.

3acobu diaznocmuxku ma npoyeodypu ouiHI08aAHHA

MOTOYHUU KOHTPOJIb HII[CYMKOBI/Iﬁ KOHTPOJIb
HaBYAJbHE 3aco0n — 3acoon s
3AHATTHA JiarHOCTHUKH p M JiarHOCTHUKH p P
JIEKI1 KOHTPOJIbHI BUKOHAHHSA BU3HAYECHHS
3aBJaHHA 3a 3aBJaHHs 111 4ac CepeTHBO3BAXKECHOTO
KOXKHOIO TEMOIO  |JIEKI[IHA pe3ynbTaTy MOTOYHHUX
- - KOMIUIEKCHA .
nabopaTopHi| mepeBipka Ta BUKOHAHHSA KOHTPOJIIB;
3aXUCT J1a00paTOpHUX POOIT KOATPOIbHA
patTop p pobota (KKP) .
BukoHanHa KKP noig gac
3aJiKy 3a Oa’kaHHAM
CTYJICHTA

[lix yac MOTOYHOTO KOHTPOJIIO JIEKIIHI 3aHATTS OI[IHIOIOTHCS MIJISTXOM BU3HAYCHHS SIKOCTI
BUKOHAHHSI KOHTPOJIbHUX KOHKPETH30BAaHUX 3aBlaHb. JIabopaTOpHi 3aHATTS OI[IHIOIOTHCS SKICTIO
3aXUCTY BUKOHAHUX 1 0OPMIIEHHX JIaOOpaTOPHUX POOIT.

SIKI10 3MICT MEBHOTO BUY 3aHATH MiJNOPSAKOBAHO NEKITHKOM CKJIAJOBHM, TO 1HTErpajibHE
3HAYEHHS OL[IHKM MOYKE€ BU3HAYATHUCS 3 ypaxyBaHHSM BaroBUX KOe(]illi€HTIB, 110 BCTAHOBIIOIOTHCA
BHUKJIaJJauEM.

3a HasBHOCTI PIBHS pe3yibTaTiB MOTOYHUX KOHTPOJIIB 3 yCiX BH/IIB HaBUAJHHUX 3aHATH HE
meHme 60 OaniB, MiACYMKOBMHA KOHTPOJb 3AIMCHIOETbCA 0e3 yuwacTi 37100yBaya HUIIXOM
BU3HAYCHHS CEPEIHBO3BAKEHOTO 3HAYECHHSI TOTOYHHUX OIIHOK.



HesanexxHo Bijg pe3ysbTaTiB MOTOYHOTO KOHTPOJIIO KOXKEH 3700yBay T 4yac 3alliky Mae
npaBo BukonyBaTH KKP, sika MicTUTh 3aBmaHHs, IO OXOIUTIOIOTH KIIIOYOBI JUCHHUIUIIHAPHI
pe3yabTaTH HaBYaHHS.

Kinbkicth koHKpeTH30BaHuX 3aBaaHh KKP moBMHHA BigmoBiaTé BiABEIEHOMY dYacy Ha
BukoHaHHs. KinbkicTs BapianTiB KKP mae 3a0e3neunTy iHuBIyami3airo 3aBIaHHs.

3HaueHHs1 omiHKM 3a BuKoHaHHS KKP BH3HauaeThCs cepeHBbOI0 OIIHKOK CKJIAJ0BUX
(KOHKpETH30BaHMUX 3aBJaHb) 1 € OCTATOYHHM.

Iarerpanbhe 3HaueHHs ouiHku BukoHaHHS KKP Mo)ke BU3HauaTHCS 3 ypaxyBaHHSIM BaroBHX
Koe(iIieHTiB, 110 BCTAHOBIIOETHCS Kadeapor Ui KOXKHOI CKJIAoBOi OMHMCY KBaliiKamiiHOTO
piBas HPK.

6.3 Kpurepii

PeanbHi pesynbraTh HaBuaHHS 3100yBauda iIeHTU(]IKYIOTBCS Ta BHMIPIOIOTHCS BiIIHOCHO
OYIKYBaHUX ITJT YaC KOHTPOJIBHUX 3aXOJiB 3a JIOMIOMOTOI0 KPUTEPIiB, [0 OMUCYIOTh il 3100yBavya
JUISL IGMOHCTpALlii JOCATHEHHS pe3yIbTaTiB HaBYaHHSI.

JIns  OIiHIOBaHHS BUKOHAaHHS KOHTPOJIPHHX 3aBJaHb i 9ac IIOTOYHOIO KOHTPOIIO
JEeKIIHHUX 1 JJaOOpPaTOPHUX 3aHATH B SKOCTI KPUTEPII0 BUKOPUCTOBYETHCS KOCPIIIEHT 3aCBOECHHS,
1110 aBTOMaTUYHO aJANTY€E MOKa3HUK OLIHKH JJO PEHTUHTOBOT IIKAJIN:

0, =100 a/m,

Jie @ — 9UCIIO MPaBWIBHUX BIJMOBIZEH a00 BUKOHAHMX CYTTEBHUX OIEpalliil BIMOBIAHO 0 €TAIIOHY
PIIICHHS;, M — 3arajibHa KUTBKICTh 3alliTaHb 200 CYyTTEBUX OIEpaIliii €TaloHy.

3MicT KpUTEpiiB CIUpAETbCd HA KOMIIETEHTHICTHI XapakTepucTuku, BuzHadeni HPK s
MaricTepchbKOTO PiBHS BUILOI OCBITH (IIOJAHO HUXKYE).

3azanvhi Kpumepii 00cAZHEeHHA pe3y1bmamie HA64aAHHA
ona 7-20 keanigikauiiinozo piens 3a HPK

Onuc . — IHoka3sHuk
cae Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHiKaIlii, .
KkBaJidikauiiiHoro . . .. OLIHKH
. BiaNmoBinaabHOCTI i aBTOHOMIT
piBHS
3Hnannsa
+ CIIeriaiizoBaHi Binnosine BiAMiHHA — paBUIJIbHA, OOTPYHTOBaHa, 95-100
KOHIENTYaJbH1 OCMHCIICHA.
3HaHHS, 110 XapaKTepH3y€ HasBHICTD:
BKJIIOYAIOTh CydacHi | — CHELIaNi30BaHNX KOHIENTyaJlbHUX 3HAHb HA PIBHI
HAYKOBi 3100yTKH y | HOBITHIX TOCSTHEHB;
cepi mpodeciiinoi — KPUTHYHE OCMUCIICHHS npobisieM Y HaBUAHHI Ta/abo
HisTBHOCT] 260 ramysi npoq)ec.mmn‘ AIAILHOCT Ta HA ME3Ki NPEMETHHX raryseit
3HAHE i € OCHOBOIO B%HHOB%I{B MICTHUTB He rpy0i OMWIKH abo OIACKH 90-94
TS OPHTIHATBHOTO BQLHOBQLL NPaBUJIbHA, AJI€ MAE TICBHI HETOYHOCTI _ 85-89
MHCIICHHS T4 Bianosigs Hpg.BI/IJILHa, aje Mae€ IEeBHI HETOYHOCTI W 80-84
MpOBEICHHS ge.)IOCTE.lTHBO 00TpyHTOBaHA ‘ . R
. IAMOBI  MpaBWIIbHA, ajlé Ma€ TMEeBHI HETOYHOCTI -
JOCIHIJIKEHD, ALOBIA p ’ © € © CTOMHOCTL,
HEIOCTaTHRO OOTPYHTOBAHA Ta OCMHCIICHA
KPUTHYHE - -
Binnosine ¢pparmeHTapHa 70-73
OCMUCTICHHS IPOOTIEM - —
. . BianoBige AEMOHCTpye HEUITKI YSBIECHHS CTyJEHTa IIpO 65-69
y rairy3i Ta Ha MeXi ,
. 00’ €KT BUBYCHHS
rajgysei 3HaHb - — - =
PiBeHb 3HaHb MIHIMAJIBHO 33J10BIIIbHUN 60-64
PiBeHn 3HaHb HE3aI0BUILHUI <60
Yminna/naBuuku
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Onuc . - IToxka3zHuk
. .o Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaIIil, .
kBagidikauiiinoro . . . OL[iIHKHU
. BiNmoBiaabHOCTI i aBTOHOMII
piBHs
« CIerianxizoBaHi BianoBiaps xapakTepusye yMiHHS: 95-100
YMIHHSI/HABUYKH — BUSBJISITH IPOOIEMH;
pO3B’sA3aHHS — (opMyITIOBATH TINIOTE3H;
npo0JieM, HE0OX1TH1 — PO3B’sA3yBaTH MpoOIIEMH;
JUISL TIPOBEICHHS — OHOBIIIOBATH 3HAHHS,
JOCTiKEHD Ta/a60 — iHTerpyBaTg SHAHHH; . ‘
TPOBAKEHHS — TPOBAIUTH IHHOBAIIHHY NiATBHICT;
iHHOBAIHEOL — TIPOBAIUTH HAYKOBY JisTIbHICTD
NISTBHOCTI 3 METOHO Bianogias XapaKTepusye yMigHﬂ/HaBHqKH 3aCTOCOBYBATH 90-94
POSBHTKY HOBHX SHaHHS B NPAKTHYHIA AIATBHOCTI 3 He rpyOMMH MOMUIIKAMH
3HAHD T2 TIPOLIEAYD; Binnosiab XapaKTepusye yMng;I/HaBI/IqKI/I 3aCTOCOBYBATH 85-89
o 3ATHICTS 3HaHHS B TIPAKTHYHIH AIAIHOCTI, ajle Mae MeBHi HETOYHOCTI
) IIpH peaizallii oJHie] BUMOTH
ITI;T;:)E Z,Bﬂ aSTyI/]IB:;{;HHﬂ Bignosins XapaKTepusye yMiH.Hfl/HaBI/I‘-IKI/I 3aCTOCOBYBATH 80-84
) ) 3HAHHS B MPAKTHYHIN AISIIBHOCTI, i€ Ma€ MEeBHI HETOYHOCTI
CITaJIHI 3a1adl y IIpH peaiizalii 1BOX BUMOT
IHpoKHX 860 . BinnoBigs xapakTepusye yMiHHS/HABUYKH 3aCTOCOBYBATH 74-79
MYILTUIMCUMIUIHAPH | pappg B IpakTHUHIl JisSIBHOCTI, ale Mae MeBHi HETOYHOCTI
HX KOHTCKCTAX, IpH peanizalii TphoX BUMOT
¢ 3/IATHICTD Bianosine xapaktepusye yMiHHA/HABMYKH 3aCTOCOBYBATH 70-73
po3B’si3yBaTH 3HAHHS B IMPAKTHYHINA JISTIBHOCTI, aji¢ Ma€ IMEeBHI HETOYHOCTI
npo0ieMy y HOBUX IIPH peatizalii Y0TUPbOX BUMOT
abo He3HaoMHX BinnoBine xapakTepusye yMiHHS/HABUYKH 3aCTOCOBYBATH 65-69
CEpEIOBHILAX 32 3HaHHS B NMPAKTUYHIN AISIBHOCTI MPYU BUKOHAHHI 3aBJaHb 3a
HasBHOCTI HEMIOBHOI | 3pa3KoM
a00 0OMeKeHOT BianoBige XxapakTepusye YMiHHS/HaBHUYKH 3aCTOCOBYBATH 60-64
iHpopmaii 3 3HaHHA TpU BUKOHAHHI 3aBJaHb 3a 3pa3KoM, aje 3
ypaxyBaHHIM HETOYHOCTSIMHU
ACIEKTIiB COLiaIbHOI PiBenb ymMiHb/HABUYOK HE3aOBITBHUN <60
Ta €TUYHOT
BIAMOB1AAJIbHOCTI
Komynikauisn
+ 3pO3yMLJIe€ 1 3po3yMUTICTh BIMOBIAL (AOMOBII]). 95-100
HE/IBO3HAYHE Moea: ipaBUIIbHA; YUCTA; ICHA; TOYHA; JIOT1UHA; BUPA3Ha;
JIOHECEHHS BJaCHHX | JJAKOHIYHA.
3HaHb, BACHOBKIB Ta KOM)’HZ'WW’JHG (?mpameeiﬂ:
apryMeHTauii 10 — TOCIT/IOBHUH | HECYNIEPEUTHBHI PO3BHTOK JIyMKH;
daxiBuis i — HasBHICTb JIOT{YHUX BIIACHUX CY/DKEHD; '
HedaxiBiB, 30kpema | — AODEUHA APTYMEHTAIl{ Ta Ti BIIMOBI/HICTH BilCTOROBAHMM
110 0ci6, sKi MIOJIOKEHHSIM; ‘ . .
HABYAIOTHCS — TpaBWIIbHA CTPYKTYPa Bi/MIOBIAl (momoBini);
— TPaBUJIBHICTH BIANOBIACH Ha 3alUTaHHS;
— JIOpedYHa TeXHiKa BIATOBIACH Ha 3aITUTAHHS,
— 3JaTHICTh pOOUTH BUCHOBKH Ta ()OPMYJIIOBATH
MIPOIO3UIIIT;
— BUKOPUCTAHHS 1HO3€MHUX MOB y npodeciiiHiil TisuIbHOCTI
JlocTtaTHs 3pO3yMUTICTh BIAMOBIAL (OMOBiAI) Ta JOpedHa 90-94
KOMYHIKallii{Ha cTpaTeris 3 He3HAaUHUMH XHOaMu
JloOpa 3po3yMunmicTh BIAMOBIAI (JOMOBiMI) Ta JOpEeYHA 85-89
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Onmuc . . ITokaznuk
. .o Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaIIil, .
kBaJigikauiiinoro . . .. OLIHKH
. BiAnoBiganbHOCTI i aBTOHOMII
piBHs
KOMYHIKaIliiHa cTpaTeris (CyMapHO HE peali30BaHO TpH
BHMOTH)
JloOpa 3po3yMuTicTh BIAMOBIAI (OMOBiAI) Ta JOpeYHA 80-84
KOMYHIKalliifHa cTpaTeris (CymMapHO HE peayli3oBaHO YOTHUPH
BHMOTH)
JoGpa 3po3yMmimicTh BIAMOBIAI (JOMOBiAI) Ta JOpedHa 74-79
KOMYHIKaIliiHa cTpaTerisi (CymMapHO HE peaji30BaHO I’ ATh
BHMOT)
3a0BUIBHA 3PO3YMUIICTh BIAMOBiAI (7OMOBiAi) Ta JOpEYHA 70-73
KOMYHIKalliiHa cTparteris (CyMapHO HE peali30BaHO CiM
BHMOT)
3amoBibHA  3pO3yMUNICTH  BigmoBimi  (momoBimi)  Ta 65-69
KOMyHiKalliiiHa cTpareris 3 xubamu  (CymMapHO He
pealti30BaHo JIeB’ATh BUMOT)
3am0BibHA ~ 3pO3YMUIICTh  BiAMOBiAI  (IOMOBimi)  Ta 60-64
KOMYHIKaliifHa cTpareris 3 xubamum (CyMapHo He
peanizoBano 10 BUMoOr)
PiBeHb KOMyHIKaIlii He3aJOBIILHUT <60
Bionogioanvnicmo i aemonomisn
+ YIIpaBIiHHS BiaMiHHEe BOJOIIHHSA KOMIIETEHIISIMU: 95-100
pobounmu abo — BUKOPHWCTAHHS NPUHIIHITB Ta METOJIIB OpTaHizarii
HaBYAILHUMU TISUILHOCTI KOMaH/IH;
TIporecaMH, SIKi € — e(eKTHBHUI PO3MOIiJI IOBHOBAXKEHBb B CTPYKTYPI
CKJIQJTHUMU, KoMaHu, . .
HenepenGadyBanumy | — NIATPUMKA BPIBHOBXKEHUX CTOCYHKIB 3 HJICHAMHU KOMAH/IH
Ta OTPe6YIOTh HOBHX (BIAIIOBITANTBHICTH 3a B3aEMOBIJTHOCHHH);
cTpaTerivmmx — CTPECOBHTPUBAIICTD;
LiIXO/iB: — CaMOoperynsis; '
+ BiTTOBiTANBHICTS 32 | TPY/0BA AKTHBHICTb B EKCTPEMAILHHX CHTYAILIAX;
BHECOK 10 — BHCOKHIi piBeHb 0COOHCTOTO CTABJICHH /10 CTIPABH;
N . | — BOJIOJIHHS BCIMa BHJIaMH HaBYaJIbHOI AiSJIbHOCTI;
npogecifiHuX sHaHb 1 | _ HAJIeXKHUH piBeHb (PyHIaMEHTaIbHUX 3HAHD;
TpaKTHKH Ta/abo — HaJeXHUU piBEHb CPOPMOBAHOCTI 3arajibHOHABYAIbHUX
OLUHIOBAHHA YMiHb 1 HABUUOK
p?3ym’TaT%B VieBHeHe BOJIOAIHHS KOMIIETEHIIISIMH BIAIIOBIAAJIBHOCTI 1 90-94
AVIIBHOCTI KOMAHA T4 | aproHoMil 3 HE3HAYHMMH XHOAMH
KOJICKTHBIB, JToOpe BOJIOJIHHS KOMITETEHI[IIMA  BiIIIOBiTAIBHOCTI i 85-89
¢+ 3aTHICTB aBTOHOMIi (He pealli3oBaHoO JBi BUMOTH)
IPOIOBXKYyBaTHU JloOpe BOJIOAIHHS KOMIETEHIIIMH  BIAMOBIIATBHOCTI 1 80-84
HaBYaHHS 3 BUCOKUM | aBTOHOMII (He peasli3oBaHO TPU BUMOI'H)
CTYIIEHEM aBTOHOMIi JloOpe BOJIOMIHHS KOMIETEHIIISIMA  BIJMOBIATBHOCTI 1 74-79
aBTOHOMII (He peai30BaHO YOTUPHU BUMOTH)
3a10BUILHE BOJIOAIHHSA KOMIIETEHI(ISIMH BINIOBIAAIbHOCTI 1 70-73
aBTOHOMIi (He peali30BaHO I’ SITh BUMOT)
3a10BUILHE BOJIOAIHHSA KOMIIETEHI(ISIMH BINMOBIAAIbHOCTI 1 65-69
aBTOHOMIi (He peaJli30BaHoO IIICTh BUMOT)
3a10BUILHE BOJIOAIHHSA KOMIIETEHI(ISIMH BINMOBIAAIbHOCTI 1 60-64
aBTOHOMIi (piBeHb (pparMeHTapHHUI)
PiBeHs BiAMOBIAAIBLHOCTI 1 aBTOHOMIT HE3aIOBIILHUN <60
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7. IHCTPYMEHTH, OBJIAJITHAHHS TA IPOI'PAMHE 3ABE3INEYEHHS
Texuiuni 3aco6u HaBuanHsa. Ctenn Ha 6a3i ESP32. Arduino IDE.
[Tporpamue 3ab6e3neuenns JDK, IDE NetBeans
Hucranmiitna matdpopma MOODL.

8 PEKOMEH/IOBAHI JKEPEJIA IH®OOPMAIIII
OcHoBHI
1. Cocuin K.B., Kapnenko O.B. MeTtoanuni Bka3iBKH 70 BUKOHAHHS JIAOOPATOPHHUX
poOIiT 3 muctumiiHd «IIpOTOKOIM KOMIT IOTEPU30BAaHUX CHUCTEM 1HAYCTpiabHUX
IHTEpHET pedei» UIsi MaricTpiB croemianbHocTi 151 «ABTOMaTu3allisg Ta
KOMIT IOTEpHO-1HTeTpoBaHi TexHouoriiy. — Iuinpo: HTY «AIl», 2020.
2. Cocuin K.B. IIpoTtokonu koMm’IOTEpU30BaHUX CHUCTEM 1HAYCTplaJIbHUX 1HTEPHET
pedeit. KoHcmekT ek ajis MaricTpiB cremianbHOCTI 151 «ABTOomaTu3amist Ta
KOMIT FOTepHO-1HTEerpoBaHi TexHojorii». — Juinpo: HTY «II1», 2020.
3. Comtosn I'punrapn. Intepner peued/ Comrosn ['punrapa - Kumwxkkosuit Kiy6
"Kiy6 Cimetinoro Jo3sumisa" 2018. — 176 c.
4. Texnomorii iHTepHeTy peued. HapyanpHuii mociOnuk [Enextponnuii pecypcl:
HaBY. 1Moci0. sl CTy. cremianbHOCTI 126 «IHdopmarlliiiHi CHCTEMHU Ta TEXHOJIOTIi»,
cnemianizamis «lHdopmariiine 3abe3nedeHHs: poOoToTexHiuHUX cuctem» / b. IO.
Kypaxoscekuii, 1.O. 3enis; KIII im. Iropst Cikopcbkoro. — EnekTpoHH1 TEKCTOBI J1aHi
(1 daitn: 12,5 Mo0aiir). — Kuis: KIII im. Iropsa Cikopcskoro, 2021. —271 ¢
5.R. G. Sanfelice. Analysis and Design of Cyber-Physical Systems. A Hybrid
Control Systems Approach // Cyber-Physical Systems: From Theory to Practice / D.
Rawat, J. Rodrigues, I. Stojmenovic. — CRC Press, 2016.
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POBOYA IMTPOI'PAMA HABYAJIbHOI JUCLIUTUIIHU

«IIpoTOKOIM KOMI FOTEPU30BAaHUX CHCTEM 1HIYCTpiaJIbHUX IHTEPHET pedeii» A MaricTpiB
cneniaabHOCTi 174 ABTOMaTH3al1isl, KOMIT FOTEPHO-IHTETPOBAaH1 TEXHOJIOT1T Ta pOOOTOTEXHIKA

Po3pooHuKH:
Koctautun Bonogumuposuy CocHiH
Onmner Bikropouu Kapnenko

B penaxkiii aBTopiB
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«/IHIIpOBCHKA MOIITEXHIKaY.
CsimonTBo npo BHeceHHs a0 JlepxaBHoro peectpy K Ne 1842
49005, m. duinpo, npoc. [1. SABopHuskoro, 19
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