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1. Onuc HABYAJIBHOI JUCHHUILIIHA

EnemenTH XapakTepucTuKu JlenHa ¢opma HaBUAHHS 3aouHa (opma HaBUaAHHS
126ICT 612021 126ICT 63 2021
3arajibHa KIIbKICTh TOJIUH 135 135
KinbKicTh KpeauTiB 7 7

Micre B iHIUBITyaIbHOMY

. OO00B’s13K0Ba
HaBLIaJIBHOMy I1JIaH1 CTy,Z[eHTa

Pik HaBuaHHS (Kypc) 4 3;4
Cemectp 7 6.7
Jlekmii (roauH) 16 2*:6
JlabopatopHi po6oTH (TOIHH) 30 0;16
CamocriiiHa poboTa (rouH) 89 117
y T. 4. IHIMBIAyaJibH1 3aBJIaHHS ) 53

(xoHTpONBHA pOOOTA) (TOAMH)
®dopma ceMecTpoBOro
KOHTPOJIIO

*HacTtanoBui siekuii npountani B 2023-2024 H.p.

CK3aMCH CK3aMCH

2. MerTa BUBYCHHA HABYAJIHHOI JUCIHUILIIHA
dopmyBaHHs cucTeMu 0a30BUX 3HaHb apXiTEKTypH molOyaoBu cucteM loT, mpakTHYHHUX YMiHb 1
HAaBHYOK 3 MUTAaHb MIPOCKTYBaHHS Ta BIPOBAPKCHHS cucteM [oT mist po3B’s3aHHs 3a1a4d nmpodeciiHol
ISUIBHOCTI.

3. IlepeanymoBu 1Jisi BUBYEHHS HABYAJbHOI IUCUMILTIHU
[lepenik nucHUIUIH, SIKI MEPEAYIOTh ii BUBYEHHIO BIJNOBIIHO O CTPYKTYpPHO-JIOTTYHOI CXEMHU
OCBITHBO-TIPO(ECIifHOI MporpaMu: «ANTropuTMizallisi Ta MporpaMyBaHHs», «Bed-mu3aiftH i po3podka
KIIIEHTCbKOi uyacTuHU BeO-3acrocyBanHs», «OmepariitHi cuctemm», «OO0'€eKTHO-Opi€HTOBaHE
nporpamyBaHHs», «Cucremu 0a3 manux», «lHpopmariiiHi cuctemm», «KoMmm'roTepHi Mepexiy,
KypcoBa pobota «Kommn'toTepHi Mepexi», opratizaiiiiHo-aHaJiTHUHA IPAKTHKA.

4, KoMneTeHTHOCTI:
3azanvui:

— K3 3. 3nanHs Ta po3yMiHHA IpeAMETHOI 00J1acTi Ta MPoQeCiiHHOT AISUIBHOCTI.
— K3 5.3natHicTh BUnTHCS 1 OBOJIOAIBATH Cy4aCHUMH 3HAHHSIMM.
— K3 7. 3patHicTh po3po0sTH Ta YIPABISATH TPOESKTAMH.

Cneyianvhi (¢haxoei):

— KC 2. 3natHicTh 3acTOCOBYBAaTH CTaHAAPTH B 00JacTl 1HHOPMALIHHUX CUCTEM Ta TEXHOJIOT1H
opu po3poOuil (QyHKLIIOHAIBHUX HpodiiiB, MOOYAOBI Ta IHTErpamii CHUCTEM, NPOJIYKTIB, CEpBICIB 1
€JIEMEHTIB iHPpacTpyKTypHu opraHizariii.

— KC 3. 3paTtHiCTh 40 NPOCKTYBaHHS, PO3POOKH, HAJIArOKCHHS Ta BJIOCKOHAJICHHS
CHUCTEMHOI0, KOMYHIKallIHHOro Ta MpOrpamMHO- anapaTHOro 3abe3neyeHHs 1HOopMaLiiHUX CUCTEM Ta
texHonorii, [arepuery pedeit (IoT), KoM IOTEpPHO-IHTETPOBAHUX CHUCTEM Ta CHUCTEMHOI MEpPEXHOT
CTPYKTYpH, YIPaBJIiHHS HUMH.

— KC 10. 3patnicts BUOOpY, NPOEKTYBAaHHS, PO3TOPTAHHS, IHTETPYBAaHHS, YIPABIiHHSA,
aJMIHICTPYBaHHS Ta CYHNpPOBOKYBaHHS 1H(QOpPMaLIMHUX CHCTEM, TEXHOJOrM Ta 1H()OKOMYHIKAIMH,
cepBiciB Ta iH(pacTpyKTypH oprasizaiii.

— KC12. 3paThHicte  ynpaBiasTH Ta  KOPUCTYBAaTHUCA  CydyacHUMH  iH(OpMaIiiHO-
KOMYHIKAI[IfHUMU CHCTEMaMH Ta TEXHOJOTisAMH (y TOMY WYHCHI TaKMMH, IO 0a3yloThCsS Ha
BUKOpHCTaHHI [HTEpHET).
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— KC 14. 3patHicts (QopMyBaTH HOBI KOHKYPEHTOCIPOMOXHI imei ¥ peasizoByBatu ix y
npoekTax (cTapramnax).

5. Pe3yabTaTn HABYAHHA

— IIP 4. ITpoBoaAUTH cUCTEMHUI aHami3 00’€KTIB NMPOCKTYBAaHHS Ta OOIPYHTOBYBAaTH BHUOIp
CTPYKTYpH, aIrOpUTMIB Ta croco0iB mnepenaui iHdopmanii B iHQopMmamiiiHMX cucTemMax Ta
TEXHOJIOT15IX.

— IIP 5. AprymentyBaTm BuUOIp MNpPOrpaMHHX Ta TEXHIYHUX 3ac00iB JJs CTBOPEHHS
iH(pOpMAIIHHUX CHCTEM Ta TEXHOJIOTi Ha OCHOBI aHAJI3y IX BIACTHBOCTEH, MPU3HAYEHHS 1 TEXHIYHUX
XapaKTepUCTUK 3 YpaxXyBaHHSM BHMOI JIO CHCTEMH 1 EKCIUTyaTalliiHMX yMOB; MaTH HaBHYKH
HAJIaroJKeHHS Ta TECTyBaHHSA MNPOTPaMHUX 1 TEXHIYHUX 3aco0iB iH(opMamiiHUX cucTeM Ta
TEXHOJIOT1H.

— IIP 6. JleMOHCTpYBaTM 3HAHHS Cy4yaCHOTO pIBHS TEXHOJIOTiH i1H(OpMAIIfHUX CHCTEM,
IPaKTUYHI HAaBUYKM IPOrpaMyBaHHs Ta BHUKOPHCTaHHA MPHUKJIAJAHMX 1 CIEliaJi30BaHUuX
KOMIT IOTEPHUX CHCTEM Ta CEPelOBUIL 3 METOIO iX 3alpoBaKeHHs y npodeciiiHiil isnbHOCTI.

— IIP 12. JdemMoHcTpyBaTH BMiHHS NPOEKTYBAaTH, pO3pPOOJIATH Ta BHUKOPHUCTOBYBATU
BeOJ0ATKK 1 BEOOPIEHTOBAHI CUCTEMH, BUKOPUCTOBYIOUM CydYacHiI BEOTEXHOJIOTIi, CreliaJbHi MOBHU
IporpamMyBaHHs Ta XMapHi TEXHOJIOTI].

CnigsioHoOWIeHHA NPOZPAMHUX Pe3YIbmMamié HAGUAHHA I3 OUIKYBAHUMU Pe3YIbmMaAmMamu HA6UAHHA

IIporpamuuii pe3yJibTaT HABYAHHS
(6usnauenuit océimuvoro npozpamoio)

OuikyBaHi pe3yJbTaTH HABYAHHS HABYAJIBHOI
MUCIUTLIIHA

I[TIPH 4. [IlpoBoauTH CHUCTEeMHHI aHaJi3
00’€KTIB TNPOEKTYBaHHS Ta OOIPYHTOBYBATH
BHUOIP CTPYKTYpH, aJTOPHTMIB Ta CHOCOOIB
nepenadi  iHpopmamii B iH(oOpMaIiHHUX
CHCTEMax Ta TEXHOJIOTIsX.

Posymitu Ta BigTBOproBatu apxitektypy loT. Bmitn
BM3HAYaTH T'OJIOBHI BJIACTUBOCTI KOHIEMINI smart city.
3nivicHioBaty kiacudikamiro [oT Ta smart-TexXHONOT .
Po3mizHaBatu  Ta  IHTEpHIpeTyBaTH  pe3yibTaTu
3aCTOCYBaHHSI Smart-TeXHOJIOTIH.

IIP 5. AprymentyBatu BUOIp NPOrpaMHUX Ta
TEXHIYHUX 3ac00iB TS CTBOPCHHS
iHpOpMaLIIHHUX CHCTEM Ta TEXHOJIOTIH Ha
OCHOBI aHaIizy ix BIIACTHBOCTEH,
MPU3HAYCHHS 1 TEXHIYHUX XapaKTEPUCTUK 3
ypaxyBaHHSIM ~ BHMOT  JIO  CHCTEMH 1
eKCIUTyaTallilHUX yYMOB; MaTH HaBUYKH
HAJIaTOJKCHHSI Ta TECTYBaHHS MPOTPAMHHX 1
TEXHIYHUX 3ac00iB iH(QOpPMAIIHHUX CUCTEM Ta
TEXHOJIOT1H.

Bonmonitn  mpuitomamu  aHamizy  QyHKOIM @ Ta
iHCTpyMeHTapito ¢perimBopkiB loT. InTepnperyBarn
HaJeXHICTh ceHcopiB loT mo meBHMX THMIB 1 KIaciB
3aco0iB  imeHTudikamii. OOIpyHTOBYBaTH JU3ailH
apxitekTypu exocucrtemu loT 3 ypaxyBaHHSAM BUMOT J10
¢bizngHO1 Ta amaparHoi 6e3meku. Bmitu posropraru Ta
Hajmaro/kyBatu By3au loT Ha OCHOBI MepexHHX
texHonorii LPWAN.

[IP 6. [eMoHCTpyBaTH 3HaHHS Cy4acHOTO
PIBHSA TEXHOJIOTIH iH(GOpPMAIIHHUX CHCTEM,
NPaKTUYHI ~HAaBUYKH TMPOTpaMyBaHHS  Ta
BUKOPHUCTAHHS MIPUKITATHUX i
CreLiali30BaHNX KOMIT IOTEPHUX CHCTEM Ta
Cepe/loBMI] 3 METOK iX 3alpOBa/UKEHHS Y
npodeciiiHiil TisIbHOCTI.

3HAaTH TOMOJIOTIi XMapHUX, TyYMaHHMX 1 TiIOpUIHUX
o0umciieHh B KOHTEKCTI peamizarii ekocuctemu [oT.
Po3ymiti Ta 3acTocoByBaTH Ha MPAKTHUIl MPOTOKOIH
[oT. InTtepnperyBaT pe3yabTaT €KCIEPUMEHTAIBHOTO
3acTocyBaHHs ~ 3aco0iB  imeHTHdikamii. Po3ymitn
KOHIeNito  moOymoBu  Smart  Home.  Bwitu
y3arajJpbHIOBaTH Ta  IHTEPIPETYBATH  pe3yJbTaTH
3aCTOCYBaHHS MIKPOKOHTPOJIEPiB Ta
MIKpOKOMII F0TepiB Ipu no0yn0Bi cermeHTy loT.

I1PH 12. JleMoHCTpyBaTH BMIHHS
MIPOCKTYBATH, po3polaTu Ta
BUKOPHUCTOBYBAaTH BeOmOmaTKN i
BEOOpIEHTOBAaHI CHCTEMH, BHKOPUCTOBYIOUH
cydacHi BeOTEXHOJIOTiI, creriagbHi MOBH

MpOrpaMyBaHHS Ta XMapHi TEXHOJIOT11

BwMmiTi 3acTocyBaTM Bi3yalizallilf0o 3 BHMKOPHCTaHHSIM

XMapHUX  OOYHMCIEHb,  aAMIHICTPATOPChKUI  Ta
penakropcbkuii  API.  IIpoexTyBatm  KOMIOHEHTH
WebHMI.
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6. MeToau HABYAHHS :

— METOAM CTUMYJIIOBaHHS 1 MOTHBalLii OOOB’A3Ky N BIJANOBIAAJBHOCTI: PO3’SICHEHHS METH
HABYAIbHOI AMCUUIUTIHA, BUCYBaHHS BHUMOT /10 BHUBUEHHS IUCHMILUIIHH; 320XOYEHHS, ONEpPATUBHHMA
KOHTPOJIb;

— CJIOBECHI: TOSICHEHHSI, JICKIIisl, PO3IOBi/Ib, O€Ci/Ia, IHCTPYKTaX;

— HAOYHI: IGMOHCTpAILlisl, 1TI0CTPyBaHHS;

— MpakTH4Hi: JabopaTopHi poOOTH, HOCHimHI podoTh, pobota 3 odimiiiHUMH calTamu
PO3pOOHUKIB KOPIOPATUBHUX 1HPOPMALIIHUX CHCTEM, IEMO-BEpPCisIMU 1HPOPMAIIIITHIX CUCTEM;

— IHTEpaKTHUBHI: IPOEKTYBaHHS PO eCiiHUX CUTYalliid, CUMYJISITUBHI METOAM;

— 1HHOBAIiHI: MyJIbTUME/IITHA PE3CHTAIlisl, TMCTAaHIIIMHE HABY aHHS;

— MeToau (popMyBaHHs MI3HABAIBHUX IHTEPECIB!

— METOJ] CTBOPEHHS CHUTYAIIil IHTepecy 10 HaBYaHHS,;

— 3@ MUCJICHHSAM: JTOCTITHUIIbKUNA, PENPOAYKTUBHUHN, €BPUCTUYHU;

— METOAH CaMOCTIHHOI poOOTH.

7. Ilporpama HaBYAJIbHOI AUCHMILTIHN

Tema 1. 3araabhi BinoMmocti npo inTepuer pedeii (IoT) Ta smart-rexnoJiorii.

3aranbhi BimomocTi mpo iHTepHeT peued ([oT) Ta smart-rexnonorii. [atepuer peueir (IoT).
Smart-rexnoorii. Konmenis smart city. locnimkenns 3acoo6is 10T Smart Home.

Tema 2. Konnenuii i apxitekrypa IoT.

Konnenist Ta apxitexkrypa loT. Xapakrepuctuku Ta kinacudikaiis [oT. [Tpuaiunu noOymoBu ta
apxitekrypa IoT. Ilpomucnosuii IoT. IlpoOnemu po3BuTky Ta BrmpoBakeHHs [0T. Amapathi Ta
nporpamHi 3acobu peanizanii loT. MikpokonTposepu cimeiictBa Arduino. MikpoKoOHTpoJiepH
ESP8266 1 ESP32. OpnomnatHi MiHi-komn'iotepu. @peiimBopku s [oT.  locnimkeHHs
ocobmmBocteit podotu B Node-RED. ocnimkenns ocobnuBocteir pobotu B Arduino IDE. Cencopu
Ha ocHOBi Arduino.

Tema 3. 3aco0u inenTudikamii.

3acobu imentudikarmii. Knacudikamis 3acobiB aBTomaTnuHoi imeHTH(]ikamii. MAC-agpeca.
PagiouacrotHa igentudikamis (RFID). Cucrema mo3uiioHyBaHHS B pexxuMi peanbHoro yacy RTLS.
OnTuuni ineatudikatopu. Jocmimkenns moxiauBocreit RFID.

Tema 4. Mepe:xxHi TexHo10TiI.

Texnonorii LPWAN. 3aranena xapaktepuctuka LPWAN. LoRaWAN. SIGFOX. Nb-loT.
Weightless-P. TlopiBHsiHHS TexHoOJOTiH Mepex najbHboro paaiyca aii LPWAN. Bukopucranss
Arduino B LoORaWAN. CtBopeHnHs npoekTy By3iy l0T-cermenry.

Tema S. Interpauist IoT i Smart Home.

Iarerpamis IoT i Smart Home. 3aranpni Bimomocti mpo Smart Home. Knacudikamis cucrem
Smart Home. Texunoumoris KNX. Iadopmaniiiai ynpasisiodi cucTeMH Ta ekocucteMu Smart Home.
[Tporpamysanns moaynis ESP8266 1 ESP32.

Tema 6. IIporoxkosu IoT.

IMpotokomu loT. 3arameHi Bigmomocti mpo mpotokomu loT. ITporokomu MQTT i MQTT-SN.
ZeegBee. Orisii mpOTOKOJIIB 1 CTEKIB MPOTOKOJIIB, IO MOXYTh BHUKOpucTOBYBaTHCh l0T. Pobota 3
npotokosiom MQTT.

Tema 7. XmapHi, TymMmaHHI Ta npukopaAoHHi TexHoJorii B IoT.

Tomonoris xmapaux obuuciens B [oT. XmapHa apxiTektypa. OOMeXeHHS XMapHUX apXiTEKTyp
st [oT. Hpuanunu podotn Azure [oT. Texuomorii Ta pimennst [oT: PaaS 1 SaaS. IlinkmouenHs
npuctpoiB loT no Azure: nentp loT 1 mentpm moniii. Bisyamizaiis 3 BUKOPUCTaHHSIM XMapHHX
obuncnenb. BipTyanpHa peanbHICTh. JlOMOBHEHA pealbHICTh. 3MillaHa peajbHICTh. JlocmimKeHHs
3aco0iB peamizanii VR 1 AR. [IpukopnonHi odouncienss. TymanH1 oOuucieHHs. 3araiabHi BIJOMOCTI
npo DDS. Apxitektypa DDS. Apxitektypa IoT Ha ocHOBI riOpugHux ob04mcieHb. JlocmimKeHHs
MoxuBocTelt Raspberry Pi.
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Tema 8. IlepcniekTuBHI TexHoJorii Ta 6e3nexa loT.

KibepOesneka [oT. Amnaromisi kiGepatak Ha loT-mpuctpoi. dizmyna i1 amapatHa Oe3meka.
Kpunrorpagis. Ilporpamuo-koHdirypoBanuii mnepumerp. bnokueitn 1 kpunroBamora B IloT.
Hocnimxenns moxauBocreit WebHMI. 3axucr aaMinictpatopcbkoro Ta pemaktopcbkoro API mpu

BukopucranHi Node-RED.

Crpykrypa (TeMaTHYHUI JIaH) HABYAJbHOT JAUCUMILTIHU

HasBu Tem

KinpkicTh roan

JlenHa (hopma HaBUAHHS 3ao4yHa (popMa HaBUAHHS
126ICT 612021 126ICT 63 2021

y TOMY YHCI Yy TOMY YHCII1

yChOTO
yChOTO

1 mab | c.p. 1 1ab | c.p.

Tewma 1. 3aranpHi BiIOMOCTI PO
iHTepHeT pedeit (IoT) ta smart-

18 2 4 12 | 10 2 2 6

(koHTpONBHA pOOOTA) (TOAMH)

TEXHOJIOT'1].

Tema 2. Konnenii i1 apxitektypa [oT. 17 2 4 11 | 10 0 2 8
Tema 3. 3acobu i1eHTH dikarii. 17 2 4 11 | 10 2 0 8
Tema 4. MepexxHi TEXHOJIOTII. 17 2 4 11 | 10 0 2 8
Tema 5. Interpauis 1oT 1 Smart Home. 17 2 4 11 | 10 2 0 8
Tema 6. [Tporoxomu [oT. 17 2 4 11 | 10 0 2 8
Tema 7. XMaPHl, TYMaHT—‘I.l Ta 17 ’ 4 1 | 10 5 ) 6
pUKOpIoHHI TexHoorii B [0T.

Tema 8.IlepcneKkTHBHI TEXHOIOTII Ta 15 5 9 11 | 12 0 0 12
Oesneka [oT.

y T. 4. IHAMBIyaJIbHI 3aBIaHHS i 0 0 i 53 i i 53

Ycbporo rogua

135 16 30 89 | 135| 8 10 | 117

8. Temu J1abOpaTOPHHUX 3aHATH

Kinpkicts rognu

Ne Hasga Temm Henna popma 3aouHa popma

3/m HaBYAHHS HaBYaHHS
126ICT 6x 2021 | 126ICT 63 2021

1. [Jl/p 1. Tema: Hocmimxenns 3aco6iB loT Smart Home. 2 2
9 JI/p 2. Tema: JlocaimkeHHs: ocobmMBoCTel poOOTH B 9 9

" |Node-RED.
3 JI/p 3. Tema: JlocmimkeHHS 0co0MBOCTEH pOOOTH B 9 )

" |Arduino IDE.
4. l/p 4. Tema: Cencopu Ha ocHOBi Arduino. 2 2
5. |JU/p 5. Tema: Jocnimkenas moximBoctei RFID. 2 -
6. |JI/p 6. Tema: Bukopuctannst Arduino B LoORaWAN. 2 -
7. |JUp 7. Tema: CtBOpeHHs poekTy By3ny loT-cermenTy. 2 2
8 Jl/p 8. Tema: Posmmpenns @pynkuionaty By3iy loT- 5 i

" |cerMeHTy.
9. |JI/p9. Tema: IIporpamui texnosorii Smart Home. 2 2
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10 JI/p 10. Tema: IIporpamyBanns moaymiB ESP8266 i 2 )
- |ESP32,
11. |Jl/p 11. Tema: Pob6ora 3 mporokoaom MQTT. 2 2
12. [JI/p 12. Tema: Jlocnimkenns 3aco0iB peaizaiii VR 1 AR. 2 2
13. [JI/p 13. Tema: Jlocnimkenas moxxauBocteit Raspberry Pi. 2 -
14. |JI/p 14. Tema: JJocnimkenas moxiauBocteir WebHMI. 2 2
15 Jl/p 15. Tema: 3axuct aaMiHICTPaTOPCHKOTO Ta 9 )
" | pemaktopchkoro API npu Bukopucranui Node-RED.
Pazom 30 16
9. Temu camocTiiiHOT poOoTH
Kinepkicts roaun
Ne Hasga Temu Henna popma 3aouHa popma
3/m HaBYaHHS HaBYaHHS
126ICT 6x 2021 |126ICT 63 2021
1 Tema 1. 3aranbHi BizoMocTi rpo intepret peueit (IoT) 12 6
Ta smart-TeXHOJIOT11.
2 | Tema 2. Konmenmii i apxitektypa [oT. 11 8
3 | Tema 3. 3acobu imeHTH dikarii. 11 8
4 | Tema 4. MepexHi TEXHOJIOTI. 11 8
5 | Tema 5. Inrerpanist [oT 1 Smart Home. 11 8
6 | Tema 6. I[Iporokosu [oT. 11 8
Tema 7. XMapHi, TyMaHHI Ta TPUKOPAOHHI TEXHOJIOT'11
7 11 6
B [oT.
8 | Tema 8.IlepcriekTrBHI TexHOMOTIi Ta Oe3meka [oT. 11 12
y T. 4. IHAMBIAyaJIbH1 3aBJaHHS (KOHTPOJIbHA poOOTa) i 53
(ronun)
Yceboro ronun 89 117

MaTepiady Ta NpPAKTUYHUX HaBUYOK.
IHAMBIAYaJIbHOIO HAaBYAJIBHOIO 3aBJaHHA Yy (dopmi

10. InguBigyanbHi 3aBIaHHS

[nnuBinyansHa pobora 3700yBaua BUINOI OCBITH HaIlpaBJIeHA Ha 3aKpIIJICHHS TEOPETUYHOIO
et Bug poOOTHM peami3yeTbCs INUIAXOM BHUKOHAHHS

KOHTPOJIbHOI pPOOOTH, SIKE BUKOHYETHCS

3100yBavyaMHy BHILOI OCBITH 3a04HOT ()OpMH HaBYAHHS B I03aayAMTOpHUI vac. [lepeBipka pe3yabTaTiB
IHIUBIIyaIbHOI POOOTH CTYICHTIB BHKJaJa4eM BiOYBAETHCS 10 MOYATKY Ta IiJ Yyac eK3aMeHaIliiHol

cecil.

11. OuinoBanHs pe3yabTaTiB HABYAHHSA

Pe3ynbrat HaBUaHHS

®opMu KOHTPOIIO Pe3yIbTaTiB HaBUAHHS

[1P 4. IIpoBomuTH CHUCTEMHHUU aHali3 00’ €KTIB
MPOCKTYBaHHSI  Ta
CTPYKTYPH, QJITOPUTMIB Ta CHOCOOIB mepenadi
iHpopManii B iHoOpMamifHUX cHCTEeMax Ta
TEXHOJIOT15IX.

o0rpyHTOBYBaTH  BHUOIp

- BUKOHaHHsA

[ToTouHM KOHTPOJIB:

- pO3B’sI3yBaHHS TECTIB;
- BUKOHAHHS JJAOOpaTOPHUX POOIT;

- 3BIiT PO BUKOHAHHA Ja00paTOpPHUX POOIT;
- IepeBipKa 3aBJaHb CAMOCTIHHOI po0OTH;
1H/IMBITyaIbHOTO

3aBJJaHHA —
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KOHTPOJIBLHOT poO0TH *
CemecTpOBUI KOHTPOJIB:
-eK3aMeH

[P 5. AprymentyBatu BuHOiIp mporpamMHuxX Ta | [loTOYHMIT KOHTPOJIb:

TEXHIYHUX 3aco0iB JUISL CTBOPEHHSI | - pO3B’I3yBaHHS TECTIB;

iHpopMaIIfHUX CHCTEM Ta TEXHOJIOTIH Ha | - BAKOHaHHS Jab0opaTopHUX pOOIT;

OCHOBI aHaI3y iX BJIACTUBOCTEN, IPU3HAYEHHS 1 | - 3BIT IPO BUKOHAHHS JJAOOPATOPHUX POOIT;
TEXHIYHUX XapaKTepUCTHUK 3 YypaxXyBaHHSM | - IepeBipKa 3aBIaHb CAMOCTIHHOI pOOOTH;

BUMOT' JI0 CHCTEMH 1 eKCIUTyaTalliiHUX YMOB; | - BAKOHaHHS  IHAMBINyaJbHOTO  3aBJaHHS  —
MaTH HAaBUYKU HAJArO/PKEHHS Ta TECTYBaHHS | KOHTPOJIbHOI podoTh™

MPOrpaMHUX 1 TEeXHIYHUX 3aco0iB | CemecTpoBUil KOHTPOJIB:

iH(hOpMaIlIHHUX CHCTEM Ta TEXHOJIOT1H. -eK3aMEeH

TP 6. JleMmoHCTpyBaTH 3HaHHS cy4acHOro piBHs | [loTouHMIT KOHTPOJIB:

TEXHOJIOT1H 1H(OpPMAIIHHUX CHUCTEM, NIPAKTUYHI | - pO3B’A3yBaHHS TECTIB;

HaBUYKM @POrpaMyBaHHS Ta BHMKOPUCTAHHS | - BUKOHAHHs J1aOOpaTOPHUX POOIT;
IPUKJIAIHUX 1 CIIeLIadi30BaHUX KOMII' IOTEPHUX | - 3BIT PO BUKOHAHHS JJAOOPATOPHUX POOIT;
CUCTEM Ta  CEpeloBUI] 3  METOK  iX | - IepeBIpKa 3aBJaHb CaMOCTIHHOI poOOTH;
3ampOBAKEHHS y TPOdeCciitHIN AISIbHOCTI. - BUKOHAHHS  IHAWBIAYaJdbHOTO  3aBAAHHSA  —

KOHTPOJIBHOT poO0TH*
CemecTpOBUI KOHTPOJIB:
-eK3aMeH

ITP 12. /lemoHCTpyBaTH BMiHHS IPOEKTyBaTH Ta | [IoTOYHMIT KOHTPOJIb:

po3po0OIsiTH BEO-IOMATKM Ha OOl KIIEHTA, | - pO3B’S3yBaHHS TECTIB;

BUKOPHUCTOBYIOUH Cy4YacHi 3acO0M Ta TE€XHOJIOTII | - BAKOHaHHS Jab0opaTopHUX POOIT;
BeO-1u3aliHy, crelianbHi MOBU IpOrpaMyBaHHs. | - 3BIT PO BUKOHAHHS JJAOOPATOPHUX POOIT;

- IepeBipKa 3aBJIaHb CAMOCTIHHOT POOOTH;
- BHKOHAHHS  IHIAWBIAYaldbHOTO  3aBJaHHA  —
KOHTPOJILHOT poboTH *
CeMecTpoBU KOHTPOJIb:
-eK3aMeH

* dopMa KOHTPOIIIO, sIKa 3aCTOCOBYETHCS JIUILE /IJIS 3204HOI (JOPMU HABUAHHS

Kputepiem ycmimmHOro HaBYaHHS € JOCSATHEHHsS 3100yBadeM BHILOI OCBITH MiHIMaJbHHUX

MOPOTOBHUX PIBHIB OIIHOK 3a KOXHUM pe3yJbTaTOM HaB4YaHHSA. MiHIMaJIbHHIA TOPOTOBHUM DiBEHBb
OLIIHKH 3a KOKHUM pe3yJbTaTOM HaB4YaHHS CTaHOBUTH 60 % Bil MakCHMajIbHO MOXJIMBOI KUIBKOCTI
OaniB. MiHIMaJIbHUN MOPOTOBUI PIBEHDb OLIHKU 3 OCBITHHOI'O KOMIIOHEHTA € €IMHUM B YHIBEPCHUTETI 1
HE 3aJISKUTh BiZl )OPM KOHTPOJIIO 1 METO/IIB OI[IHIOBAHHS PE3YJIbTAaTIB HABUAHHS.

Cxema HapaxyBaHHs 0aJjiiB 3 HABYAJIbHOI JUCHUILTIHI
(JAenna ¢popma napuanus 1261CT 6x_2021)

@®opMH KOHTPOIIO Pe3yIbTaTiB HaBUAHHS
3100yBayiB BUIIOI OCBITH

=
= 5 R = o & E
Temu ZS2Zs E8| 226 3
S ZTEEl So| FE9 22 2
T SE8 &l =& 25 2
2823 29| 58g 28 &
S o = X S (% = S| 2
m S m 5 m B S
Tema 1. 3arampHi BiIOMOCTI TPO IHTEPHET peyei 1 3 1 0 5
(IoT) Ta smart-TexHoOrii.




Tewma 2. Konnenmii i apxitexktypa [oT. 1 9 3 4 17
Tema 3. 3acobu igeHTH DiKaIlii. 1 3 1 0 5
Tema 4. MepexHi TE€XHOJIOTII. 1 9 3 0 13
Tema 5. Interpauis IoT 1 Smart Home. 1 6 2 4 13
Tema 6. [Tpotokomnu 1oT. 1 3 1 0 5
Tema 7'... XMapHi, TyMaHHI Ta HPUKOPIOHHI 1 6 ) 4 13
texHouorii B [oT.

Tema 8. IlepcniektuBHi TexHouorii Ta 6e3neka [oT. 6 2 0 9
Pa3om 6aJiiB 3a Bugamu pooir 8 45 15 12 80
Ex3amen 20
Pa3zom 100

CxeMa HapaxyBaHH# 0aJIiB 3 HABYAJIbHOI AN CIUNJIIHA
(3aouna ¢popma naBuanus 1261CT 63 2021)

@dopmu KOHTPOJIO Pe3yIbTaTiB HABYAHHS
3100yBayiB BUIOI OCBITH
o =
= ‘© R H R K g an
Tenn Siff EGEEG £ 28 2
T XE 8 = & g8 88 &9 2
cmoQ o TNEZ T BQ w09 3
2 g 9 9 0| = 20 Q| - = o
=8 38 Es|lREg 9 8w
m g m 5|0 a5 g g
Tema 1. 3aranpHi BiIOMOCTI PO IHTEPHET peueit 1 3 1 0 0 5
(IoT) Ta smart-TexHoJIOorii.
Tema 2. Konrnerii i apxitektypa [oT. 1 3 1 0 5 10
Tema 3. 3aco0u imenTH dikarrii. 1 0 0 0 0 1
Tema 4. MepekHi TeXHOJIOTII. 1 3 1 0 0 5
Tewma 5. Iaterpanis [oT i Smart Home. 1 0 0 0 5 6
Tewma 6. [Ipotoxomnu IoT. 1 3 1 0 0
Tema 7. XwmapHi, TyMaHHI Ta HPUKOPAOHHI 1 3 1 0 5 10
texnoorii B [oT.
Tema 8. IlepcnexTuBHI TexHoJIOTil Ta Oe3meka 1 0 0 0 0 1
loT.
y T. 4. IHIUBiIyasdbHI 3aBIaHHS (KOHTPOJIbHA
po6oTa) 0 0 0 37 0 37
Pa3om 6aJjiiB 3a BumamMu pooir 8 15 5 37 15 80
Ex3amen 20
Pazom 100

Il kana Ta kpuTepii ONiHIOBAHHSA pPe3yJbTATIB HABYAHHSA MPHU NPOBeJeHHI MOTOYHOT0 KOHTPOJIIO
YCHIiIIHOCTI 3100yBa4iB BHIII01 OCBIiTH
(denna popma napuannsi 1261CT_6x_2021)

Buxonanna nabopamoprux pooim

KisabkicTb 0agiB Kpurepii oninoBanus

3 6amu JlocsiTHEHHST METH JIabOpaTOpPHOI POOOTH y TOBHOMY 00CS31 3aIllaHOBAaHUX

(MakcuManpHa) pe3ysbTaTiB HaBYAHHS Ta 3aXMCT OTPUMAHUX PE3YyIbTaTIB Y BUTIIAAL CiBOECiu
3a HasIBHOCTI €JIGKTPOHHOTO 3BITY 3 pOOOTH
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2 Oammn JlocsiTHEHHsT MeTH  JIabopaTOpHOi poOOTH 1 BUKOHAHHS 3aBJaHb Ha
JOCTaTHBOMY PpiBHI, TOBHE BIATBOPEHHS (pO3yMiHHS) 3pa3KiB BIpaB Ta
BUKOHAHHS JOCJITHUIIPKOI YaCTUHU 13 He3HAYHUMH HETOYHOCTSMH, 3aTHICTh
MOSICHUTH Pe3yJIbTaTH, HASBHICTh €JIEKTPOHHOTO BapiaHTYy 3BITY.

1 Gan CTyneHT IeMOHCTpPY€E MiHIMAJILHUN PIBEHb JOCSITHEHHS 3aIVIAHOBAHOT YaCTUHH
pe3yibTaTy HaBYaHHS TPU BUKOHAHHI NPAKTHYHHX 3aBJaHb JabOpaTopHOL
poboTtu

0 GamiB Po6ora He BukoHana abo 3aBepmieHa MeHmie, HbK Ha 50%, Mo He gae

(MiHIMaJIbHA) MOXJIMBICTh  OLIHUTH  (OPMYyBaHHS KOMIIETEHTHOCTEHl 1 JOCATHEHHS
IPOrpaMHHUX PE3yJIbTaTIB.

36imu npo 6uKoHanHs 1aOOPaAmMopHUX podim

1 6an 3BIT 0(OPMIIEHO B €IEKTPOHHOMY BUIJIAAL, CTPYKTypa 1 3MICT BIJIOBIAAIOTh

(MakcuMasbHa) MOCTABJICHUM 3aBJIAHHSM, BIAMOBIJAI HA KOHTPOJBHI MUTAHHS € CTUCIUMHU Ta
BUYCPITHUMH.

0 6aniB CTYAEHT He O(QOpPMHMB 3BIT PO BUKOHAHHS JIAOOPaTOpPHOI poOOTH, 110 HE Jae€

(MiHIMasBHA) MOXJIUBICTh ~ OI[IHUTH  (OPMYBaHHS KOMIIETEHTHOCTEH 1 JOCATHEHHS
IPOrpaMHHUX PE3yJIbTATIB.

Buxonanns 3aedans camocmitinoi pobomu

1 Gan CTyneHT mpencTaBUB pPe3yJbTaT BUKOHAHHS CaMOCTIHHOI pOOOTH 3 KOXKHOL

(MakcuMalbpHa) TEMH B €INEeKTPOHHOMY BHIJsII a00 pPYKONMUCHUHM (KOHCIEKT), B SKOMY
BiloOpakeHl TMHUCHMOB1 3aBJaHHS CaMOCTIifHOI poOoTu (BiAMOBiAb Ha
npoOJeMHE MHUTAaHHS, KJIIOYOBI CIIOBAa JO TEMH, BIAMOBIIb Ha KOHTPOJBHE
3anmuTaHHs a0o0 1HI) .

0 GaniB CryneHT He BUKOHAB CaMOCTiitHOT poOoTH a0 K MpH OLIIHIOBaHHI HE BUSBIECHO

(MiHIMaNBHA) JIOCTATHE BOJIOJIHHS TEOPETUYHUMH TONOKEHHSIMH TEMH, IO HE Ja€

MOXIMBICTh  OIIHUTH  (OPMYBaHHS KOMIIETEHTHOCTEH 1 JIOCATHECHHS
IPOrpaMHHX Pe3yJIbTaTiB. PEKOMEHI0BaHO MMOBTOPHO OIPAIIOBATU TEMY.

Po36 ’s13y6anns mecmis

Po3B’s13yBaHHS TECTIB:

(mo 20 uTaHs):
4 Ganu
(MakcuManbHa)
0 GamniB
(MiHIMaTBHA)

4 6amu — 89-100 % npaBHILHUX BiMTOBIICH;

3 Gamu — 76-88 % mpaBHIILHUX BiJIITOBiICH;

2 6amu — 63-75 % mpaBWIBHUX BiJIITOBIICH;

1 6am — 50-62 % npaBUIBHUX BiIITOBIICH;

0 6amu — 0-49% npaBUIBLHUX BIAIOBIEH, IO HE 1€ MOXKJIUBICTh OLIHUTH
(opMyBaHHSI KOMIIETEHTHOCTEH 1 TOCSATHEHHS! IPOrPaMHUX PE3YJIbTATIB

Il kana Ta kpuTepii ONiHIOBAHHA Pe3yJbTATIB HABYAHHS MPH NMPOBeJAeHHI MOTOYHOT0 KOHTPOJIIO

YCHIIIHOCTI 3100yBa4iB BUIIIOI OCBIiTH
(3aouna ¢popma napuanus 1261CT_63_2021)

Bukonanmns nabopamophux pobim

KinbkicTs 0aaiB

Kpurepii oninoBanus

3 6amu
(MakcuMalnbHa)

HocsarHeHHss MeTH 7abopaTopHOi poOOTH y MOBHOMY 00Cs31 3allaHOBAHUX
pe3ysIbTaTiB HAaBYaHHS Ta 3aXMCT OTPUMAHUX PE3yJIbTaTiB y BUTJIA1 criiBOeCiiu
3a HasBHOCTI €JIEKTPOHHOIO 3BITY 3 po0OTH
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2 Oammn JlocsiTHEHHsT MeTH  JIabopaTOpHOi poOOTH 1 BUKOHAHHS 3aBJaHb Ha
JOCTaTHBOMY PpiBHI, TOBHE BIATBOPEHHS (pO3yMiHHS) 3pa3KiB BIpaB Ta
BUKOHAHHS JOCITHUIIPKOI YaCTUHU 13 HE3HAYHUMHU HETOYHOCTSAMHU, 3AaTHICTH
MOSICHUTH Pe3yJIbTaTH, HASBHICTh €JIEKTPOHHOTO BapiaHTYy 3BITY.

1 Gan CTyneHT IeMOHCTPY€E MiHIMAJILHUN PIBEHb JOCSITHEHHSI 3aINIAHOBAHOI YaCTHUHU
pe3yibTaTy HaBYaHHS TPU BUKOHAHHI NPAKTHYHHX 3aBJaHb JabOpaTopHOL
poboTtu

0 GamiB Po6ora He BukoHana abo 3aBepmieHa MeHmie, HbK Ha 50%, Mo He gae

(MiHIMaNBHA) MOXJIMBICTh  OLIHUTH  (OPMYyBaHHS KOMIIETEHTHOCTEHl 1 JOCATHEHHS
IPOrpaMHHUX PE3yJIbTaTIB.

36imu npo 6uKoHanHs 1aOOPaAmMopHUX podim
1 6an 3BIT 0(pOPMJIEHO B E€IEKTPOHHOMY BHIJISJIL, CTPYKTYpa 1 3MICT BIANOBIJAIOTH
(MakcuMasbHa) MOCTABJICHUM 3aBIaHHSM, BIAMOBIAI HA KOHTPOJIbHI MUTAHHS € CTHCIMMHU Ta
BUYEPITHUMU.
0 6aniB CTYAEHT He 0(OpPMHUB 3BIT IPO BUKOHAHHS JJaOOPATOPHOI poOOTH, 1110 HE A€
(MiHIMasBHA) MOXJIUBICTh ~ OIIHUTH  (OPMYBaHHS KOMIIETEHTHOCTEH 1 JOCSATHEHHS
IPOrpaMHHUX PE3yIbTATIB.
Bukonanns 3aedans camocmiiinoi pobomu

1 Gan CTyaeHT mpeacTaBUB pe3ysbTaT BUKOHAHHS CaMOCTIHHOI pPOOOTH 3 KOXKHOI

(MakcuMalbpHa) TEMH B €JIEKTPOHHOMY BUIIIAAlI a00 pPYKONUCHUI (KOHCIIEKT), B SKOMY
BiI0OpakeHl MHCHMOBI 3aBIaHHS CaMOCTIiHOI poOoTu (BIiAMOBIAL Ha
npoOJeMHEe MHUTAaHHS, KJIOYOBI CJIOBa IO TEMH, BIANOBib HA KOHTPOJBHE
3anuTaHHs a0o0 1HI) .

0 GaniB CTyneHT He BUKOHAB CaMOCTIHHOI poOoTH abo * MpH OLIHIOBaHHI HE BUSBJICHO

(MiHIMaJBHA) JIOCTAaTHE BOJIOJIHHS TEOPETHYHHMH TIOJIO)KCHHSIMH TEMH, M0 HE Ja€

MOIUBICTh  OIIHUTH  (QOPMYBAaHHS KOMIETEHTHOCTEH 1 JOCATHEHHS
POrpaMHHX Pe3yIbTaTiB. PEKOMEHI0BAaHO MMOBTOPHO OIPAIIOBATU TEMY.

Po36 ’si3y6anns mecmis

Po3B’s3yBanns tectiB | 5 6amiB — 90-100 % npaBuIbHUX BiIMOBIIECH;

(mo 20 uTaHs):
5 GauiB

4 6amu — 80-89 % mpaBWIbHUX BiJITOBiIEH;
3 6amu — 70-79 % mpaBWILHUX BiJIITOBiICH;

(MakcuManbHa) 2 6amm — 60-69 % npaBUILHUX BiAMOBIEH;

0 OaniB 1 6am — 50-59% npaBUIBHUX BIAIOBINEH;

(MiHIMaNTBHA) 0 6amu — 0-49% npaBUILHUX BIAIOBIJIEH, 110 HE Ja€ MOXKJIMBICTh OI[IHUTH

(dopMyBaHHSI KOMIIETEHTHOCTEH 1 JOCSTHEHHS! IPOrpaMHUX PE3yJIbTaTIB
Koumpoavna poboma

Teopemuuni OLiHIOETHCSI TOBHOTA 3MICTYy, IOCIIIOBHICTh BHKJIAQJE€HHS TEOPETUYHOIO
NUMAHHA Matepiany 3aBaaHHs Nel (KOKHE 3 2 TEOPETHUHHUX ITUTAHb):
5 GaniB 3—1 Oamm — BIANOBIAHICT WPEACTABICHOIO0 pedepaTUBHOIO MaTepially
(MakcuMasbHa) TEMaTHIli BapiaHTy, HAsSBHICTh y3arajbHEHb, TIOBHOTA; 00CAT CKJIaJla€ HE MEHIIC
0 GaniB 1 cTopiHku;
(MiHIMaJIbHA) 2 -1 6amu - ¢opmaTyBaHHS BIANOBIAA€ CTaHAapTaM OQOPMIICHHS TEXHIUHHMX

3BITiB; B POOOTI MpOaHAII30BAaHO CYYacHY HAyKOBY JITEpaTypy, BUKOPHUCTAHO
BJIaCHI 200 3aIM03MYCHI CXEMHU, JTiarpaMH, € BJaCHI BUCHOBKH.

0 GaniB — TeopeTHUHE 3aBJaHHS HE BUKOHAHO 200 00CAT i TOYHICTh BUKOHAHHS
menmie 50%, 1o He 1a€ MOXJIMBICT OLIHUTH (POPMYyBaHHS KOMIIETEHTHOCTEH 1
JOCSATHEHHSI TPOTPAMHUX PE3YJIbTATIB
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Pazom 4*5=20 6aniB

Ipaxmuuna 1-6 6aniB. [loBHOTA 1 MPaBUIBHICTH BUKOHAHHS 3aBAaHHS Ne 2, B T. 4.:

yacmuHa: [arerpauis Home Assistant i OpenWeatherMap.;

17 6aniB 1-6 GaniB. I[ToBHOTA 1 MpaBWIbHICTh BUKOHAHHS 3aBAaHHsA Ne 3, B T. 4.:

(MakcuMaibHa PoGota B NodeRed;

CyMapHa OI[IHKa) 1-5 6anu. [ToBHOTa 1 MpaBMIIbHICTE BUKOHAHHS 3aBIaHHSA Ne 4, B T. 4.:

0 GaiiB HanamryBauns nogatky y WebHMI;

(MiHIMaTbHA Pazom 6+6+5=17 Gamis.

OITIHKA) 0 OamiB — vYacTMHaA TPAKTHYHOIO 3aBJaHHSA HE BHKOHAaHA, IO HE Jiae
MOXIMBICTh ~ OLIHUTH  (OPMYBAHHS KOMIIETEHTHOCTEH 1 JOCATHEHHS
IPOrPaMHHX PE3yJIbTaTiB

IIxana Ta KpuTepii OLiIHIOBAHHA Pe3y/1bTATIB HABYAHHA 3100yBay4iB BUILOI OCBITH Ha eK3aMeHi

Bun 3aBnanns,
KUIBKICTH OaJtiB

Kpurepii oliHIOBaHHSI TECTOBOT'O 3aBJIaHHSI €K3aMEHAIIHOTO O1JIeTy B
MeKax 3a3HayeHoi KIIbKOCTI 0aliiB

Bigmnosini Ha | 20 6amiB — OinbIe 95 % NpaBUIBHUX BiITOBIICH
TeopeTuyHi nutaHHsA y | 19 GaniB — 6inbine 90 % mpaBUIIBHUX BiAMOBiAeiH
BUTJIIAI1 TectiB | 18 GainiB — Ounbie 85 % npaBUIIBHUX BiAIOBIACH
(Bimcotok mpaBuibHUX | 17 6aniB — O6inbmie 80 % npaBUIbHUX BIAIOBIAEH
BIIIOBIEH 16 G6aniB — OutbIe 76 % NpaBUIBLHUX BIAMOBiACH
PO3paxXOBYETHCS B | 15 GamniB — Oinbiie 71 % nmpaBuiIbHUX BiAMOBiACH
mporpami  TectyBaHHs | 14 GaniB — O6unbIe 66 % MpaBUIIBHUX BiAMOBiAEH
ABTOMATHUYHO): 13 6aniB — OubIe 61 % NpaBUIIBHUX BiIOBiICH
20 OaiB 12 6aniB — OubIe 57 % NpaBIIBHUX BiIIOBIICH
(MakcuMyM) 11 6aniB — Gunbie 52 % npaBUIBHUX BiAIOBIACH
0 oaniB 10 6aniB — GinbIe 47 % NpaBUIILHUX BiMOBiICH
(MiHIMYM) 9 6aniB — Oinb1ie 42 % MpaBUWIbHUX BIANOBIAEH

8 6aiB — OibIre 38 % MPaBUIIBHKUX BiAMOBIICH

7 6anu — 6ubie 33 % npaBUIbHUX BIANOBIAEH

6 GamiB — OubiIe 28 % NMpaBUIBLHUX BIAMOBIACH

5 G6amiB — OunbIne 23 % nmpaBUIBLHUX BiATOBIICH

4 6amu — Ounbie 19 % nmpaBUIBLHUX BiMOBIICH

3 Gamu — Ounbie 14 % npaBUIIBHHUX BIANOBIAEH

2 Ganmu — OutbIie 9 % npaBUIBLHUX BIANOBIAEH

1 6an — Oinbie 4 % npaBUIBLHUX BIATOBIAEH

(0 OamB — mpaBWIBHUX BIAMNOBIEH HEMa€e, MO0 HE A€ MOXKIUBICTDH
OLIHUTH (HOPMYBAHHS KOMIIETEHTHOCTEH 1 JOCATHEHHS IPOTrpaMHHUX
pe3ybTaTiB

12. IncTpymMeHTH, 0012 JTHAHHS Ta MpPorpaMHe 3a0e3neYeHHsl, BUKOPUCTAHHS SKHX
nepeadavYac HAaB4YaJIbHA JUCUMILIIHA (32 MOTPeOn)

3acobu HaB4aHHS: nepcoHalpHUil komm’otep (14 wr. — 2016 p., 14 wr. — 2017 p., 15 mr. —
2019 p., 15 wrt. — 2021 p.), nnmatpopma MS Windows 10 Pro (43 miuensiit), Windows 10 Edu (15
minensiit), MS Office 365 (58 minensiit) abo Libre Office, Google Docs, Internet-6paysepu, mepexa
Wi-Fi, mynbTuMeniiiHe 3a0esnedeHHs (MPOCKTOpP), MPOCKIIWHUN eKpaH, Mpe3eHTalll, JOIIKa
aynutopHa, Enextponna 6ibmioteka ITJAY (https://lib.pdaa.edu.ua), EnextponHwmii pernosutapiit
ITIAY (http://dspace.pdaa.edu.ua:8080).

Wokwi Arduino Simulator, Arduino IDE, Node Red.

[HCTpyMeHTH, OOJagHaHHS Ta TporpaMHe 3a0e3neueHHs, HeoOXigHe i HaBYaIbHOI
JTUCIUILIIHY, 3a0e3medye creriaai3oBani KoMl oTepHi jgaboparopii 202, 213 1 HaB4aIbHO-OCIITHA
naboparopist «[HTeneKTyaJIbHUX CUCTEeM, KOMIT IOTepHUX Mepex Ta [HTepHeT peueii» 205.
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13. IMoaiTuka HABYAJIBHOI AMCIUILIIHA

[ToniTka HaBYaJIbHOI AUCHUIUIIHA BHU3HAYA€ThCS CHUCTEMOIK0 BUMOT, SKI BUKJA/Jayd BHCYBA€ /10
3100yBaya BMILOi OCBITM NpU BUBYEHHI JUCHUIUIIHM Ta IPYHTYETHCS Ha 3acajaX CIpPaBeIJIMBOrO
00’€KTHBHOTO OI[IHIOBAHHS pOOOTH KOXKHOT'O CTYJIEHTA 1 JOTPHUMaHHS aKaJIeMI4HOI JOOPOUECHOCTI.

BuMoru MoXyTh CTOCYBAaTHUCS:

1. TepminiB BUKOHAHHSA TA NMePeCKJIATAHHA:

— 000B’SI3KOBICTh BUKOHAHHS 3aBJaHb JAOOPAaTOPHUX pPOOIT, CaMOCTIMHOI poOOTH 1 3aXHCT
pe3yNbTaTiB y BiABEEHUI TEPMiH;

— 3a aKTHBHY y4acThb y HayKoOBiii poOOTi 3a TeMaTHUKOWO Kadenpw, AUCHHUIUIHHU, Y4acTh Y
TBOPYUX KOHKYpcax i T. iH. MOXKYTh HapaXoBYyBaTHCS 10JaTKOBI Oay;

— 000B’SI3KOBICTh BUKOHAHHS 3aBAaHb JIJAOOPAaTOPHUX pPOOIT, CaMOCTIMHOI poOOTH 1 3aXHCT
pe3yJbTaTIB y BiABEIEHUN TEpMIH (32 HECBOEYACHE IOJAHHA 3BITIB IPO BUKOHAHHS J1a00OpaTOpPHOL
poboTu 6€3 MoBaXKHUX MIPUUYUH OL[IHKAa MOKe OyTu 3HMKeHa Ha 10%).

2. AkageMiuyHOI 100POY€ECHOCTI:

3100yBay BMILOI OCBITM IOBUHEH JoTpuMyBaTHCh Konekcy akajgemiuHOi JOOpOYECHOCTI Ta
Konekcy npo eTuky BHKJIagaya Ta 3700yBauya BUIIOI OCBITH [lonTaBChKOTO AEp:KaBHOI'O arpapHoOro
yHiBepcuTeTy. JlOTpuMaHHS akaJeMiduHOl JOOPOYECHOCTI 3/100yBayaMu BHIIOI OCBITH Iependayae:
CaMOCTIiHE BHUKOHAHHS HAaBYaJbHMUX 3aBJaHb, 3aBJaHb IIOTOYHOI'O Ta IMIJCYMKOBOI'O KOHTPOJIIO
pe3yJibTaTiB HaBYaHHS (U1 0ci0 3 0COOJMBUMH OCBITHIMM IOTpe0aMu Il BUMOI'a 3aCTOCOBY€ETHCS 3
ypaxyBaHHSM iXHIX IHIUBIAYaJbHUX MOTPEd 1 MOXKIJIMBOCTEH); MOCUJIaHHS Ha Jkepena iHdopmanii y
pa3i BUKOPUCTaHHSA i7iei, po3poOOK, TBEPIKEHb, BIIOMOCTEH; JOTPUMaHHs HOPM 3aKOHOJABCTBA MPO
aBTOPCbKE TMpPaBO 1 CYMDKHI IIpaBa; HaJaHHS JOCTOBIpHOI iHGoOpMaIlii mpo pe3yJbTaTH BIACHOI
HaBYaJIbHOI (HAyKOBOi, TBOPYOI) ISUIBHOCTI, BHKOPHUCTaHI METOJIMKH JOCIIDKCHb 1 JDKepesa
iH(popMmarii.

[Ipn BUsIBIEHHI akaJeMiIYHOTO IUIAriaTy IMiJ Yac BUKOHAHHS 3aIllJJAHOBAHUX BHUIIB POOIT Taki
pobOTH HE 3apaxOBYIOTHCSl Ta MOBEPTAIOTHCA HA JOOMPALIOBAHHS 31 3HIWKEHHSM 3arajbHOi OLIIHKU
MiHiMyM Ha 20 %.

3. BigBinyBaHHsI 3aHATH!

00OB’SI3KOBICTh Bi/BiyBaHHS 3aHATH (HEMPHUITYCTHMICTh IIPOIYCKiB 0€3 MOBAaXHHUX INPHYUH,
3ami3HeHb 1 T. 1H.).

4. 3apaxyBaHHs pe3yJbTaTiB HepopManbHOI/iHpOpMaNbHOI OCBITH

BpaxyBaHHsI pe3ynbTaTiB HaBYaHHs, OTPUMAHMX i 4ac HedopManbHOI/iHPOpPMaTbHOI OCBITH
Ta 3apaxyBaHHs Pe3yJbTaTiB BinOyBaeThcs 3rifHO [lonokeHHS Mpo MOPSAOK BH3HAHHS PE3yibTaTiB
HaBYaHHS, 3J00yTHX Yy HedopMaibHIi Ta iHpOpMalbHIA OCBITI 3100yBayaMH BHIIOI OCBITH
[TonTaBCHKOrO EP:KaBHOT'O arpapHOTo YHIBEPCUTETY.

5. Ockap:KeHHs pe3yJbTATiB OL[IHIOBAHHS .

[Topsinok ockapKeHHsI pe3y/IbTaTiB OLIHIOBAHHS 3A1MCHIOETbCS 3T1HO NMPOLETYP, 3aTBEPIKEHUX
y IlonoxxeHH1 Mpo OLIHIOBaHHS pe3yJbTaTiB HaBuaHHA 3/100yBauiB BuUILOI ocBiTH B [lonTtaBchkomy
JIep>KaBHOMY arpapHoMYy YHIBEPCUTET]

14. PexomenaoBaHi q:kepeJsia indpopmanii

OcHoBHi:
1.  TI'piarapa C. [aTepHer peueit. Kui: Kamkkosuii kiyd «Kmy6 cimeitHoro go3simis», 2018. 176 c.
2. Ilapxomenko A.B. Tta iu. IIporpamHo-amapatHa mnatdopma IS HaBUYAHHS TEXHOJIOTISIM

IatepHery peueii: HaBd. noci6. 3anopixoks: Huke [Tone, 2017. 120 c.

IMocionuk 3 Node-Red. URL.: https://github.com/pupenasan/NodeREDGuidUKR.

4.  Morunsnauii C. Mikpokomm'totep Raspberry Pi — inctpymenT nocninnuka. Kuis: Tankowm, 2014.
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Lea P. IoT and Edge Computing for Architects: Implementing edge and IoT systems from
sensors to clouds with communication systems, analytics, and security, 2nd Ed. Packt
Publishing, 2020. 632 p.

JlonomioxkHi:
Poy3 JI. JluBoBuxHI TexHoJjorii. Jlu3aliH Ta iHTepHeT pedeit. KuiB: KurmxkoBuii kiydo «Kiyo
ciMeiinoro o3y, 2018. 336 c.
Natheem A.S. Arduino Book for Beginners: getting started with Arduino and basic programming
with projects. Independently published, 2021. 293 p.
Veneri G., Capasso A. Hands-On Industrial Internet of Things: Create a powerful Industrial loT
infrastructure using Industry 4.0. 1st ed. Packt Publishing; 2018. 558 p.
Penr B.I.,, Cmocapp [.I. Anami3 kareropii Bpa3iauBocTeld mnpucTpoiB IHTEpHETY peuei //
Marepianu mopiuHoi cTyqeHTchkoi HaykoBoi KoHpepenmii [TonTaBcbkoi aepikaBHOI arpapHoi
akanemii, 17 mucromama 2020 p. — IlomraBa: IIIT «ACTPAS», 2020. C. 72, 73. URL:
http://dspace.pdaa.edu.ua:8080/handle/123456789/8832.
Cmocaps LI, Cmrocap B.I., Ytkin 10.B., Komimmuaceka O.I1. Po3mmpenHs ¢GyHKIIOHATY
IHTEpaKTUBHUX KapT BOJHMX 00’ €KTIB Ha OCHOB1 Oarumerpii. 30. HayK. Ipaub HAyKOBO-
npakTudHOi KOH(epeHii mpodecopcbKo-BUKIAgabkoro ckinaay IllonTaBcbkoi mepxkaBHOT
arpapHoi akajzemii 3a MiJCyMKaMH HayKoBO-mociimHoi pobotu B 2020 pomi (M. IlonraBa, 14
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Node-RED. URL.: https://nodered.org/docs/platforms/windows.
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Arduino IDE. URL.: https://www.arduino.cc/en/software
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