MiHicTepCTBO OCBITH 1 HAYKH YKpaiHH
HauionanbHuil TeXHIYHUHA YHIBEPCUTET
«/IHITTpOBCHKA MO TEXHIKa»

Kadenpa xibepdiznunux Ta iHPopMaIiiftHO-BUMIPIOBATHHUX CUCTEM

HauiosansHuit «3ATBEPI[>KEHO»

TeXHIYHWIA YHIBepCUTeT

OHINPOBCbKA saiyBas Kapepi

MOMITEXHIKA o
1899 By6niko AB. "

«20» uepBHs 2025 poky

POBOYA ITPOT'PAMA HABYAJIbHOI JUCITATLIITHA

«Be0-nporpamyBaHHs iHTepHeT pedyeil Ta MOOLIBLHUX J0AATKIB»

G Imxenepisi, BAPOOHUIITBO Ta

OYIIBHUIITBO
G7 ABToMarwm3zarlisi, KOMIT FOTEPHO-

CHemiaIbHICTD ....veevvennn. IHTErpOBaHi TEXHOJIOTII, Ta
poOOTOTEXHIKA

OCBiTHI# PiBEHb................ [Tepmmii (OakaaBpChKUiA)

CTaTyC. oo, BubipkoBa

3arambHUA 00CHT ............... 4 xpeautiB €EKTC (120 roaun)

dopma miICyMKOBOTO KOHTPOJIIO nudepeHiioBaHuN 3aTiK

Tepmin BUKIIaIaHHA ........... 7-1 cemecTp

MoBa BUKIAJaHHS ............... VYkpaiHcbka

Buknanaui: acucrent Kapnenko O.B.
[Ipononrosano: Ha 20 /20 H.p. ( )« » 20 p.
(mignuc, ITIb, mara)
Ha 20 /20 H.p. ( )« » 20 p.

(mignuc, ITIb, nara)

JHinpo
HTY «I1»
2025



PobGoua mporpama HaBYaJbHOI IUCHMILIIHM «BeO-mporpamyBaHHS IHTEpHET peuei Ta
MOOUTHPHUX JIOJATKIB» i OakamaBpiB  OCBITHBO-TIpOEeciiiHa MmporpamMa BHIINOi OCBITH
«ABTOMaTH3allig Ta KOMIT IOTEPHO-IHTETPOBaHI TEXHOJOTI» cremianbHocTi G7 ABTOMaTH3aIlis,
KOMIT FOTEPHO-IHTETpOBaHl TeXHojorii Ta poboroTexHika / Harm. TexH. yH-T. «J/lHIMpoBchka
nonitexikay, kadg. KOIBC. — JI.: HTY «II», 2025. - 12 c.

Po3pobonuk — Kapnenko Omer BiktopoBuu — acucteHT Kadeapu KiOephi3udHUX Ta
iH(pOopMaLifiHO-BUMIPIOBAILHUX CHCTEM.

PoGoua nporpama pernameHrye:

—  MeTy AUCIUILIIHHY;

—  JIUCLMIUTIHAPHI pe3ylbTaTh HaBYaHHS;

—  0a30Bi AMCHUILTIHM (32 HASBHOCTI);

— o0car 1 posmonia 3a ¢opmMaMu Oprasizaiii OCBITHBOI'O MpPOIECY Ta BUAAMH HaBUAIBHUX
3aHSTh;

—  Tporpamy IUCIUIUTIHM (TeMAaTUYHUH TUIaH 32 BUAAMH HaBYAIbHHX 3aHSTH);

—  aJNTOpPUTM OILIIHIOBAHHS PIBHS JOCSATHECHHS TUCIUTUTIHAPHUX PE3yJIbTATIB HABYAHHS (IITKaJIH,
3aco0wu, MPOLIEYPH Ta KPUTEPIi OI[IHIOBAHHS );

—  1HCTpYMEHTH, 00JIaJHAaHHS Ta IPOrpaMHe 3a0e3IMeUeHHS;

—  PEeKOMEHJOBaHi JuKepena iHpopmarii.

PoGouya mnporpama mnpu3HadeHa s peanizamii KOMIETEHTHICHOTO MiIXOJy MiJ dac
MJIaHYyBaHHS OCBITHBOTO MPOIIECY, BUKJIAIAHHS AUCIUILTIHY, TiATOTOBKH 3/100yBadiB BHIIOI OCBITH
JI0 KOHTPOJIbHUX 3aXOJiB, KOHTPOJIO TPOBAHKEHHS OCBITHBOI MiSUIBHOCTI, BHYTPIIIHBOTO Ta
30BHIITHHOTO KOHTPOJIIO 3a0€3MeUYeHHS SIKOCTI BHINOT OCBITH, aKpEAUTAIlll OCBITHIX TIPOTPaM.
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1 META HABYAJIBHOI JUITATLITHA

Meta aucuumiaiHa — GopMyBaHHsS KOMIIETCHTHOCTEH OO0 BMIiHHS OOTPYHTOBYBaTH BHOIp
cydacHUX 1H(QOpPMALIHHUX TEXHOJIOTIH Ui ajdropuTMizamii i IporpaMyBaHHS KOMIT IOTEPHHUX
MEpEeK.

2 OYIKYBAHI JUCIIMIIJITHAPHI PE3YJIbTATU HABYAHHSA

JAucnuniinapui pesyabratu Hapuanas (JIPH)

mugp APH 3MicT

JIPH 01 Po3ymiTi KOHIIETIIIF0 KOMIT FOTEPHO-1HTETPOBAHOI CUCTEMH IHTEPHET peuei Ta
BMITH NPOEKTYBATH, IPOTPaMyBaTH Ta IHTETPYBaTH pPi3HI KOMIIOHEHTH
IHTEpHET peuell y €IMHY CUCTEMY

3 BA3OBI AU CHUIIJITHA
Ha3zpa qucuunjinu 3100yTi pe3yJIbTATH HABYAHHSA
@2 KoM’ 1oTepHi TEXHOJIOTII Ta I[TP03 Bwmit 3acrocoByBaTM cydacHi iH(opmamiiiHi
MporpaMyBaHHs TEXHOJIOTIl Ta MaTu HaBUYKU PO3POONIATH aIrOPUTMHU Ta
KOMIT'IOTE€PHI MPOrpaMH 3 BUKOPUCTAHHSAM MOB BHCOKOTO
piBHS Ta TEXHOJIOT1H 00’ €KTHO-OPIEHTOBAHOTO
porpaMyBaHHS, CTBOPIOBATH 6a3u JTAHUX Ta

BUKOPHCTOBYBATH IHTEPHET-PECYPCH.

ITP09 Bmitu npoekTyBaTH 6araTopiBHEBI CUCTEMU KEPYBaHHS
1 300py manux mis popMyBaHHS 0a3u MapaMeTpiB MPOIECy Ta
ix Bi3yamizamii 3a JOIOMOTOI0 3acO0iB JIFOJUHO-MAITMHHOTO
iHTepdelicy, BUKOPUCTOBYIOYM HOBITHI  KOMIT FOTEPHO-
1HTErpoBaHi TEXHOJIOTII.

I[TPO10 Bwmit oOTrpyHTOBYBaTH BHOIp CTPYKTypH Ta
pO3po0ONIATH TPUKIATHE MporpaMHe 3a0e3medeHHs s
MIKPOIIPOIICCOPHUX CHUCTEM YTPaBIIHHSI Ha 0a3i JIOKaJIbHUX
3ac00iB aBTOMAaTH3aIlil, TPOMHUCIIOBUX JIOTTYHUX KOHTPOJIEPiB
Ta TPOTrpaMOBaHUX JIOTIYHMX MaTPHUIb 1 CHUTHAJIBHHUX
MIPOIIECOPIB.

[1PO12 Bwmitu BHKOPHCTOBYBATH pi3HOMaHITHE
crieniagizoBaHe MporpaMHe 3a0e3MeUeHHs sl PO3B’ A3yBaHHS
TUTIOBUX 1HXXEHEPHUX 3a/1a4 y rajay3i aBToMaTh3allii, 30KkpemMa,
MaTeMaTHYHOTO MO/JICJIIOBAHHS, aBTOMAaTH30BaHOTO
MPOCKTYBaHHs, KepyBaHHA 0Oa3aMH  JaHHX, METOJIB
KOMIT F0TE€pHOT rpadikH.

[1P15 BwmiTu cTBOproBaTu eeMeHTH KiOep(hi3uIHUX CUCTEM 3
BUKOPUCTAaHHSAM MEPEXKEBUX TEXHOJOTIM Ta TEeXHOJOril
IHTEpHETY pedeil.

[IP16 BMmiTH  BHUKOpPHUCTOBYBaTH  IPOrpaMHO-TEXHIYHI
KOMIUIEKCH JIJIi BHPIIMIEHHS 3a1ad Bi3yasi3allii IpoIeciB,
MAIlMHHUX OMepauiii Ta YOpaBIiHHS BHUPOOHHUIITBOM B
CHUCTEeMax TMPOMHUCIOBOI aBTOMAaTM3allli 13 3aCTOCYBaHHIM
IPOTrpaMOBaHMX JIOTIYHUX KOHTPOJIEPIB.

®8 Enexrponika Ta cxemorexHika | [IP02 3natu ¢i3uKy, eIEeKTPOTEXHIKY, EJIEKTPOHIKY, Ta
CXEMOTEXHIKY, MIKpPOIPOLECOPHY TEXHIKy Ha  piBH,
HEOOXITHOMY JUIsl PO3B’s3aHHS THIOBHUX 3a/ad 1 IpoOsem

4




Ha3Ba mucnuiiinm

3100yTi pe3yJibTaTH HABYAHHS

aBTOMaTH3allii.
ITP07 BmiTu 3acTOCOBYBAaTH 3HaHHS MPO OCHOBHI NMPUHIIUIHU
Ta METOAW BHUMIPIOBaHHS (I3MYHMX BEJIMYMH 1 OCHOBHHX
TEXHOJIOTIYHUX TapaMeTpiB Ui OOTpyHTyBaHHA BHOOpY
3ac00iB BUMIPIOBaHb Ta OIIHIOBaHHS iX METPOJOTIYHUX
XapaKTePUCTHK.

@18 OCHOBU KOMIT IOTEPHO-
IHTETrpOBAHOTO KEPYBaHHS

[TPO9 BmiTu mpoekTyBaTH OaraTtopiBHEB1 CUCTEMH KEPYBaHHS
1 300py naHux st GopMyBaHHs 0a3u mapaMeTpiB MpoIecy Ta
ix Bi3yami3arii 3a OIOMOTOI0 3aCO0IB JIFOJMHO-MAITUHHOTO

iHTepdeiicy, BUKOPUCTOBYIOUM HOBITHI  KOMII IOTE€PHO-
IHTEeTPOBaH1 TEXHOJIOTII.
I[TP010 Bwmitu oOrpyHToBYBaTM BUOIp CTPYKTypH Ta

po3po0IATH TIPUKJIATHE TMpPOrpaMHE 3a0e3MedyeHHs IS
MIKpOIIPOILIECOPHUX CHCTEM YIIpaBIIiHHSA Ha 0a3l JOKaJIbHUX
3ac001B aBTOMAaTH3aIlli, MPOMHUCIOBHX JIOTIYHUX KOHTPOJIEPIB

Ta TMPOrpaMOBaHUX JIOTIYHUX MATpPUIb 1 CHUTHAJBHHUX
MIPOIIECOPIB.
[1PO12 Bwmitu BUKOPUCTOBYBaTH pi3HOMaHITHE

crieniajgizoBaHe MporpamMHe 3a0e3MeueHHs A1 PO3B’ I3yBaHHSI
TUIOBUX IHXKCHEPHMX 3a/1a4 y rajry3i aBToMaTH3allii, 30Kpema,
MaTeMaTUIHOTO MOJICTIIOBaHHS, aBTOMATH30BaHOTO
NPOCKTYBaHHS, KepyBaHHS 0a3aMu  JaHHMX, METO/IB
KOMIT FOTEPHOI Tpadiku.

I[IP016 Bwmitu OOrpyHTOBYBaTH CTPYKTYpy IpPOrpaMHOTO
3a0e3nedYeHHs ISl IHTEPHETY peuel, po3poOsiITH TporpaMHe
3a0e3nedeHHss 3 TpadiuHuM iHTepdericoMm, BUPILIYyBAaTH
TUTIOB1 3aBJaHHS IHTEPHETY pedeil.

4 OBCST 1 PO3MOLT 3A ®OPMAMM OPI'AHI3AIIIL OCBITHHOI'O ITPOLIECY TA
BUJIAMU HABYAJIbHUX 3AHATD

Po3noaia 3a popmMaMu HaBYAHHS, 200UHU

Bun JdeHHAa BeYipHs 3a204Ha
HaBYAJIbHHUX ayIUTOpHI . ayaUTOPHI . ayaM- | caMmoc-
3aHATH Ooerr ngHT’II“)}I camoctTiiHa ngHT’II“)}I camoctinHa Ooer ngHi TiliHa
pobota pobota
3aHATTS | poboTa
JIEKITH1 60 34 26 - - 60 6 54
MIPAKTUYHI - - - - - - -
J1a00paTOpHi 60 34 26 - - 60 6 54
ceMiHapu - - - - - - - -
PA30OM 120 68 52 - - 120 12 108
5 MPOI'PAMA JUCHUIIJITHU 3A BUJIAMU HABUYUAJIbHUX 3AHSATDH
Hndpu Oocsr
JAPH Buau Ta TeMaTHKa HAaBYAJbHHUX 3aHATH CKJIAI0BHUX,
200UHU
JIEKIII 60
JIPH 01 1. Beryn 1o "InTepuer Peyeit'.
OCHOBHI ITOHSTTS. 16
[Tpukiaau i ocHOBHI 00jacTi 3actocyBaHHs "[HTepHeTy Peueit".




HIugpu
JAPH

Buau Ta TeMaTHKa HaBYAJbHHUX 3aHATH

Oocar
CKJIA/I0OBHX,
200UHU

IcTopis nosiBu 1 po3Butky "lHTepHETY Peueit". OcHoBHI (akTopH,
1110 BIUIMHYJM Ha po3BUTOK "IHTepHETY Peueit”.

2. AnapatHa yactuHa ""lutepHner Peueii".

KiH1eBi IpUCTPOI - KOHTPOJIEPH, JATYHKH, AKTyaTOPH.

[Tpukiaay i OCHOBHI 001aCTi 3aCTOCYBaHHS JATUYMKIB 1 aKTyaTOPiB.
[TigxnroueHHs! JaTYUKIB 1 aKTYaTOPIB 10 MIKPOKOHTPOJIEPIB.

Pi3Hutsg Mi>k MikporporecopaMmu, MiKpOKOHTPOJIEpaMHu 1
MIKPOKOMI'IOTEpaMH.

O3HalioMJIeHHS 3 JiHIHKOI0 MikpomnpoiecopiB Arduino.

16

3. Mepe:keBi TexHoJiorii "Inrepuer Peueii'.

Poinb mepexxeBux migkiaoueHs B "[arepuer Peueit". [IpoBinHi Ta
0e3MpOBITHI KAaHAIH 3B'A3KY.

[Ipotokonu IPv4 i [Pv6. [IpuHIMIH MiKIIOYEHHS IPUCTPOIB B
MEpexXy 1 crmocoOu nepeaadi iHdopmairii.

MeperkeBi TOMOJIOT11, 32CTOCOBYBAHI JIIsI IMiIKIIFOUEHHS KIHIIEBUX
MPUCTPOiB B Mepexky. besnpoTosi mepexi Wi-Fi. Texnomorii
ZigBee Ta ii 0cOOIMBOCTI.

Texnomorist Bluetooth Low Energy 1 ii ocoomuBocti. LPWAN -
HeproeeKTUBHI MEepeKi JAJEKOro pajiycy mii.

14

4. O0poOka nanux B "Inrepuer Peueii'.

JlanHi, siKi 30uparoTbes Ta 00pooisaroThes B loT-cuctemax.

Benuki nani (Big Data).

3aco0u Ta IHCTPYMEHTH IMOTOKOBOT 0OPOOKH TaHMX.

3aco0u 1 iHCTpYMEHTH 30epiraHHs 1aHUX.

14

JIABOPATOPHI 3AHATTSA

60

JIPH 01

1 CepenoBuiie po3poOKH mporpam it MOOUIBHUX MPUCTPOIB
Android Studio.

10

2 CtBOpeHHS 1HTep]eiiciB KOPUCTYBa4Ya Ta BUKOPHUCTAHHS

€JIEMEHTIB ynpaBiiHHsA y noaaTtkax mig Android.

10

3 2D-animanisi, BAKOPUCTAHHS CIy0 y nmoaatkax mix Android.

10

4 Pobora 3 (paititamu Ta 30€peKeHHS HaJAIITYBaHh KOPUCTYBada y
nonmarkax mix Android.

10

5 baza nanux SQLite 1 KOHTEHT-TIpOBaACPH.

10

6 Po3poOka momatky morogHoro iHpopmepy.

10

PA3OM

120

6. OHNIHIOBAHH# PE3YJIBTATIB HABYAHHSA

CepTudikaliis TOCATHEHb 3100yBauiB 31HCHIOETHCS 32 TOIIOMOTOIO MPO30PUX MPOLEYP, IO
IPYHTYIOThCSI Ha OO0 €KTUBHHMX KpuTepisx BignoBigHo mo Ilomoxkenns yHiBepcutery «IIpo
OLIIHIOBAHHS Pe3yJIbTaTiB HAaBYaHHS 3/100yBaviB BUILOI OCBITH».

JlocsiTHYTHI PIBEHh KOMIIETEHTHOCTEH BITHOCHO OYIKYBaHHUX, IO 1IEHTU()IKOBAHUMN ITiJT Yac
KOHTPOJILHHUX 3aX0/1iB, BiZJOOpakae peallbHUI pe3ynbTaT HaBYaHHS 3700yBaya 3a JUCIUILIIHOO.




6.1 lxaan

OmniHoBaHHS HaBUAIBHUX JocsaTHEHb 3100yBauiB HTY «IID» 3MilCHIOETHCS 32 pEHTHHTOBOIO
(100-6anpHOIO) Ta 1HCTHUTYHIMHOIO MmKamamu. OcTtaHHsS HeoOximHa (3a O]IIiHOI0 BIICYTHICTIO
HAI[IOHAJILHOT IIKAJN) JIsl KOHBEpTaIliil (TIepeBeACHHS ) OIIIHOK MOOUIBHUX 3100yBayiB.

HlIxanu oyinoeanna naguanbHux oocaznens 3000ysauie¢ HTY «/I11)

PeiitTunrosa IncTuryuniiina
90...100 BigMminHO / Excellent
74...89 no6pe / Good
60...73 3a10BUIbHO / Satisfactory
0...59 He3agosiabHO / Fail

Kpenutn HaBuYanbHOI JAUCHUIUTIHE 3apaxOBYIOTHCS, SKIIO 3700yBad OTPUMAB IiJCYMKOBY
ominky He MeHme 60-tu OanmiB. Hrpk4a oIliHKa BBaXKAETHCS aKaJeMIYHOIO 3a00ProOBaHICTIO, IO
mijgsrae JikBiganii BiamosiaHo A0 [TonoxeHHs mpo opraxizaiito ocBiTHROro nporecy HTY «1IT».

6.2 3aco0u Ta npouenypu

3MmicT 3aco0iB JIarHOCTHKH CIPSMOBAaHO Ha KOHTPOJbL PiBHSA C(HOPMOBAHOCTI 3HAHb,
yMiHB/HaBUYOK, KOMYHIKaIlil, aBTOHOMIi Ta BiAMOBiTaIbHOCTI 3m00yBavya 3a Bumoramu HPK mo
6-ro kBami(iKalIHHOTO PIBHA Il Yac JIEMOHCTpAIii perIaMeHTOBAaHUX POOOYOI0 MPOrPaMor0
pe3yIbTaTiB HaBYAHHS.

3100yBay Ha KOHTPOJBHUX 3aX0JaX Ma€ BUKOHYBATH 3aBJaHHs, OPIEHTOBaHI BUKJIIOYHO Ha
JEMOHCTPAIIII0 JUCIUIUTIHAPHUX PE3yJIbTaTiB HaBYaHHS (PO3ALI 2).

3aco0u JIarHOCTHMKH, IO HAAAIOThCS 37100yBadyaM Ha KOHTPOJBHUX 3aX0JlaX Yy BHIJISAL
3aBJaHb MJI MOTOYHOTO Ta TiJICYMKOBOTO KOHTPOJIO, (DOPMYIOTHCS MLUIAXOM KOHKpETH3alii
BUXIJHUX JAHHUX Ta CIIOCO0Y JEMOHCTpAIlil TUCIUILTIHAPHUX PE3yIbTATIB HABYAHHS.

3aco0u miarHOCTUKH (KOHTPOJIbHI 3aBJaHHS) JJII MOTOYHOTO Ta MiJACYMKOBOTO KOHTPOJIIO
JUCIHUILTIHN 3aTBEPIKYIOTHCS Kadeaporo.

Buan 3aco0iB M1arHOCTHMKKA Ta TPOIEAYpP OIIHIOBAHHS IS MOTOYHOTO Ta TiJCYMKOBOTO
KOHTPOJIIO TUCHUIUTIHH MTOIaHO HIDKYE.

3acoou diacnocmuku ma npoyeoypu OuiHI08aAHHA

MOTOYHUU KOHTPOJIb HII[CYMKOBI/Iﬁ KOHTPOJIb
HaBYaJbHE 3acoom s 3acoom p—
3aHATTH IiarHOCTHKHU p M IiarHOCTHKHU p M
JIEeKIiT KOHTPOJIbHI BUKOHAHHS BHU3HAYEHHSI
3aBJaHHA 3a 3aBJaHHs 1] Jac CEPETHhO3BAKEHOTO
KOXXHOIO TEMOIO  |JIEKI[IA pe3yNbTaTy MOTOYHUX
- : KOMILJIEKCHA )
nmabopaTopHi| mepeBipka Ta BUKOHAHHS KOHTPOJTIB;
3aXUCT J1a00paTOpHUX POOIT KOHTpOJILHA
patop P po6ora (KKP) .
BukoHaHHsa KKP mig gac
icnuTy 3a OGa)kaHHIM
CTYJICHTA

[Tinq yac MOTOYHOTO KOHTPOIIFO JICKIIIMHI 3aHATTS OLIHIOIOTHCS MUIIXOM BU3HAYEHHS SIKOCTI
BUKOHAHHS KOHTPOJBHUX KOHKPETHU30BAHMX 3aBaaHb. JIabopaTOpHI 3aHATTS OLIHIOIOTHCS SKICTIO
3aXHMCTy BUKOHAHHX 1 0(OPMIICHHX JIAOOPaTOPHUX POOIT.

K110 3MICT IEBHOTO BUAY 3aHATH MIATIOPSIKOBAHO JIEKUIBKOM CKIIAIOBUM, TO 1HTErpajibHE
3HAYEHHS OLIHKM MO’K€ BU3HAYATHUCA 3 YPaxXyBaHHSIM BaroBHX KOe(illi€HTIB, [0 BCTAHOBIIOIOTHCA
BUKJIAJAYEM.



3a HassBHOCTI pIBHS pe3yJIbTaTiB MOTOYHUX KOHTPOJIB 3 YCIX BHJIIB HaBYAJIbHHX 3aHATH HE
MeHme 60 OanmiB, MiACYMKOBHH KOHTPOJb 3AIMCHIOETbCS 0e3 yuwacTi 3100yBaya IUIIXOM
BHU3HAYEHHS CEPETHHO3BAKEHOIO 3HAYEHHS TOTOYHUX OI[IHOK.

HeszanexHo Bix pe3ynbTaTiB MOTOYHOTO KOHTPOJIO KOXKEH 37100yBay MiJ 4ac 3ajiKy Mae
npaBo BukoHyBath KKP, ska MicTUTh 3aBmaHHs, [0 OXOIUTIOIOTH KIIIOYOBI JAUCIUIUTIHAPHI
pe3yJIbTaTH HAaBYAHHS.

Kinpkicte koHKpeTH3oBaHux 3aBaaHb KKP moBuHHA BigmoBizaTH BiABEACHOMY dacy Ha
BukoHaHHs. KinbkicTk BapianTiB KKP mae 3a0e3neuntu iHaUBIyamizaiito 3aBIaHHS.

3HavyeHHs omiHku 3a BukoHaHHS KKP Bu3HawaeThCcsi cepemHBOIO OIIHKOK CKJIaJ0BHX
(KOHKPETU30BaHUX 3aBJaHb) 1 € OCTATOYHUM.

IaTerpanpue 3HaueHHs orinku BuKoHaHHA KKP Moke BU3HauaTucs 3 ypaxyBaHHSM BaroBHX
KOE(IIIEHTIB, 10 BCTAHOBIIOETHCSA Ka(eaporo Ui KOXKHOI CKIIaJ0BOi OMHUCY KBali(iKaliifHOTo
piBas HPK.

6.3 Kpurepii

PeanbHi pesynbTaTH HaB4YaHHS 37100yBada 17eHTH(DIKYIOTHCS Ta BUMIPIOIOTHCS BIJIHOCHO
OYIKyBaHHMX IiJ] YaC KOHTPOJIBHUX 3aXOJiB 3a JOIOMOTOI0 KPUTEPIiB, IO ONHUCYIOTH il 3100yBayua
JUTS IEMOHCTpAIlii TOCSATHEHHS pe3yJIbTaTiB HaBYaHHS.

Jlis  OIIHIOBAaHHS BUKOHAHHS KOHTPOJBHUX 3aBJaHb IMiJ Yac MOTOYHOTO KOHTPOIIO
JEKIIHHUX 1 7a00paTOPHUX 3aHITh B SKOCTI KPUTEPi0O BUKOPUCTOBYETHCS KOS(DIIIEHT 3aCBOEHHS,
[0 aBTOMATUYHO aJaNTy€ TOKa3HUK OIIHKY JI0 PeUTUHTOBOT IIIKAIIH:

0, =100 a/m,

1€ @ — 9UCIIO MPABWIBHUX BIJMOBIZCH a00 BUKOHAHUX CYTTEBHUX OIEPAIliil BIMOBIIHO 10 €TAIIOHY
pIIIEHHS; M — 3arajbHa KUTBKICTh 3alUTaHbh a00 CYTTEBHX OMEPAIliil €TaIOHY.

3MicT KpUTEpiiB CHHPAETbCS HAa KOMIIETEHTHICTHI XapakTepucTuku, BuzHadeHi HPK s

0akajJaBpChKOTO PIBHsI BUIIO1 OCBITH (ITOAAHO HIKYE).

3acanvhi Kpumepii 00cAZHEeHHA Pe3yIbmanie HaguaHH
012 6-20 keanigpixauitinozo piensn 3a HPK

Onuc . R IMoka3Huk
KBatidikamiiinoro Bumorn 110. ?.HaH.b, yMle/H.a.BI/I‘IOK, KO.I.\jIyHlKaIIll, P
pinHs BiimoBinaabHOCTI i ABTOHOMIT
3nannsn
+ KOHIENTYyaJbHI Binnosine BiAMiHHA — IIpaBUIIbHA, OOTPYHTOBAHA, 95-100
HAYKOBI Ta MMPAKTUYHI | OCMHUCIJIEHA. XapaKTepHU3y€e HASIBHICTh:
3HaHHS, KpUTHYHE - KOHIENTyaJIbHUX 3HAHb,
OCMUCIIEHHS TEOPIH, - BHCOKOTO CTYTECHIO BOJIOJIHHS CTAaHOM NTUTAHHS,
NPUHIHAINB, MCTOMIB 1 | - KpUTHYHOTO OCMUCIICHHS OCHOBHHUX TEOPii, IPHHIKIIB,
TMOHATH y cepi METO/IB 1 TOHATh Y HaBYaHHI Ta MpodeciiHii AISUTBHOCTI
npodeciitHoi Binnosine MicTuTh HerpyOi MOMMIIKH 200 ONTUCKH 90-94
JisUTBHOCTI Ta/ab0 Bianosiae npaBuibHa, ajie Mae MeBHI HETOYHOCTI 85-89
HaBJaHHA Bianosias npaBuibHa, ane Ma€e NEBHI HETOYHOCTI # 80-84
HEI0CTaTHHO OOTPYHTOBaHA
BianoBiap npaBuiibHA, ajie Ma€ MEBHI HETOYHOCTI, 74-79
HEJ0CTaTHHO OOTPYHTOBAHA Ta OCMHCIICHA
BianoBias ¢pparmenTapHa 70-73
BianoBizne 1€MOHCTPY€E HEUITKI YSBJICHHS CTYAEHTA PO 65-69
00'€KT BUBUEHHS
PiBeHb 3HaHP MIHIMAJIBLHO 3a0BUILHUN 60-64
PiBeHb 3HaHb HE3aIOBIILHUI <60




Onuc . R IHoxka3zHuk
creeu Bumoru 10 3HaHb, YMiHb/HABHY0K, KOMYHiKaii, .
kBajidikaniiinoro . . .. OI[iHKHU
. BiImoBinaabHOCTI i aBTOHOMIT
piBHs
Yminna/nasuuku
+ TIOTTIMOIICHI BianoBiap xapakTepusye yMiHHS: 95-100
KOTHITUBHI Ta - BUSBIATH IIPOOIEMH;
MPaKTUYIHI - (QopmymroBaTH TiMmoTE3M;
YMiHHS/HABUUKY, - po3B'sA3yBaTu NpoOIEeMH;
MauCTCPHICTD Ta - 00upaTH aJIcKBaTHI METO/IM Ta iIHCTPYMEHTAJIbHI 3aCO0M;
1HHOBAIIUHICTD Ha - 36MpaTH Ta JOTIYHO if 3pO3YMiNO iHTEpIpPETYBaTH
piBHI, HEOOX1THOMY inbopmartiio;
b
AT pO3B S3aHHA - BHUKOPHCTOBYBATH IHHOBAIIIITHI IMiIXOIU 10 PO3B’I3aHHS
CKTaZHIX 3aBJIaHHS
nerianizoBaHux . > >
CHICHIATIZ0 Binnosiae xapakrepusye yMiHHA/HaBUYKH 3aCTOCOBYBATH 90-94
3a7a4 1 MPaKTHYHUX Ve .
i 3HAHHS B MMPAKTUYHIN TISUTHHOCTI 3 HErpyOUMU TOMUITKAMU
npobsiem y chepi . - .
oo Binnosige xapakTepusye yMIHHS/HABUUKH 3aCTOCOBYBATU 85-89
npodeciiHol oy . !
p ¢ i 3HAHHS B IPAKTHYHIN TiSUTBHOCTI, aJie Ma€ TeBHi
JisTbHOCTI 200 . S o
HETOYHOCTI MIPH peatizallii oJHie] BAMOTH
HaBYaHHS - - p
BianoBinb XxapakTepusye yMiHHSI/HABUYKH 3aCTOCOBYBATH 80-84
3HAHHS B MPAKTUYHIN TISTIBHOCTI, aJie Ma€ MEBHI
HETOYHOCTI IIPU peaizallii JBOX BUMOT
BianoBiap xapaktepusye yMiHHS/HaBUYKH 3aCTOCOBYBATH 74-79
3HAHHS B MPAKTUYHIN TISTIBHOCTI, aJie Ma€ MEBHI
HETOYHOCTI MPH peatizallii TphoX BUMOT
BinmnoBine xapakrepusye yMiHHS/HABHUKH 3aCTOCOBYBATH 70-73
3HAHHS B MPAKTUYHIN TISTTFHOCTI, aJie Ma€ MEBHI
HETOYHOCTI MPH peajtizallii 40THPHOX BUMOT
BinmnoBine xapakrepu3ye yMiHHS/HABHUKH 3aCTOCOBYBATH 65-69
3HAHHS B MPAKTUYHIN JiSUTBHOCTI MPYU BUKOHAHHI 3aB/IaHb
3a 3pa3KkoM
BinmnoBine xapakrepusye yMiHHS/HABHUKH 3aCTOCOBYBATH 60-64
3HAHH NPY BUKOHAHHI 3aBJJaHb 3a 3pa3KkoM, aje 3
HETOYHOCTSMHU
piBeHb YMiHb/HAaBHUOK HE3a0BUIbHUI <60
Komynikauin
+ JTOHECEHHS 10 BinbpHe BosoAiHHS TPOOIEMATHKOIO TaTy3i. 95-100

(haxiBiiB 1 He(axiBIiB
iH(popMarii, i1ei,
npo0JjieM, pillieHb,
BIIACHOTO JIOCBiY Ta
apryMeHTarii;

« 301p, IHTEpIIpEeTAaIist
Ta 3aCTOCYBaHHS
JaHUX;

+ CIJIKyBaHHS 3
npodeciifHUX MUTaHb,
y TOMY 9HCIT
1HO3E€MHOIO MOBOIO,

3po3yMuTicTh BiAmoBiai (momosiai). Mosa:

- MpaBUJIbHA;

- YHCTa;

- sCHa;

- TOYHA;

- JIOTiYHa;

- BHpAa3Ha,

- JIaKOHIYHA.

KomymnikaniiiHa ctpareris:

- TOCTiIOBHUM 1 HECYNIEPEWINBUI PO3BUTOK TYMKH;
- HAasBHICTH JIOTIYHUX BJIACHHUX CY/[)KCHb;

- JIOpe4Ha apryMeHTaIllii Ta ii BiiMOBITHICT




Omnmuc
KBaJi(ikaniiiHoro
piBHS

Bumoru 10 3HaHb, yMiHb/HABHY0K, KOMYHiKaii,
BianmoBiZaJdLHOCTI I aBTOHOMIT

IHoka3Huk
OLIHKH

YCHO Ta NIUCbMOBO

Bi,Z[CTOIOBaHI/IM IIOJIOKCHHAM,

- TpaBWIbHA CTPYKTYpa BIAMOBIII (IOTIOBIT);

- TPaBWIBHICTH BIJMOBIEH HA 3alIUTAHHS,;

- JIOpeYHa TeXHIKa BIAMOBIJCH Ha 3allUTAHHS;

- 3JaTHICTh POOUTH BUCHOBKH Ta ()OPMYJITIOBATH
POMO3UIIiT

JlocTaTHe BOJIOMIHHS TPOOJIEMATHKOIO TaTy31 3
HE3HAYHUMH XHOaMHU.

JocTatHs 3p03yMIUTICTh BiAMOBII (I0MOBII) 3
HE3HAYHUMH XHOaMHU.

JlopeuHa KoMyHiKaliliHa cTpaTeris 3 He3HAYHUMHU XUOaMu

90-94

Jlo6pe BooaiHHS MPOOIEMAaTHKOIO TalTy31.

JloOpa 3po3yMilicTh BiAMOBIII (IOMOBI/II) Ta JOpEYHA
KOMYHIKaIlilfHa CTpaTeris (CyMapHO HE peai30BaHO TPH
BHMOTH)

85-89

JloOpe BOJOAIHHS MPOOIEMATHKOIO TaTy3i.

Jlo6pa 3po3yMUTICTh BIMOBI I (AOMOBI/II) Ta JOPEYHA
KOMYHiKalliifHa cTpaTeris (CyMapHO He pealli3oBaHO
YOTHPU BUMOTH)

80-84

Jlo6pe BooaiHHS MPOOIEMAaTHKOIO TalTy31.

JloOpa 3po3yMilicTh BiAMOBIII (IOMOBI/II) Ta JOpEYHA
KOMYHIKaIliifHa CTpaTeris (CyMapHO HE Peai30BaHo 1’ SITh
BHUMOT)

74-79

3a/10BUTbHE BOJIOIIHHS TIPOOIEMATHKOIO TaTy3i.
3a/10BUIbHA 3PO3YMUTICTh BIAMOBIAL (IOMOBII) Ta TOpeYHa
KOMYHIiKalliifHa cTpaTeris (CyMapHO He pealli3oBaHO CiM
BHUMOT)

70-73

YacTkoBe BOJIO/AIHHS POOIEMAaTHKOO Tary3i.
3a10BUTbHA 3pO3YMUTICT BiIMIOBIAL (JOTIOBIII) Ta
KOMYHIKaIliiiHa cTparteris 3 xubamu (CymMapHO He
peasizoBaHoO JIeB’SITh BUMOT)

65-69

®dparMeHTapHe BOJIOIIHHS MPOOJIEMAaTUKOIO TaTy31.
3a10BUTbHA 3pO3YMUTICTD BiIMIOBIAL (OTOBIII) Ta
KOMYHIKalliifHa cTparerisa 3 Xxubamu (CyMapHO He
peamnizoBano 10 Bumor)

60-64

PiBeHp KoMyHiKalii He3aIOBITHHUIA

<60

Bionoegioanvnicme i agmonomin

+ YIIPaBIIiHHSI
CKJIQIHOIO TEXHIYHOIO
a6o mpodeciitHoI0
ISIBHICTIO YU
MIPOCKTaMH;

¢ CIIPOMOXHICTh
HECTH
BIJIITOBITAJIBHICTE 3a
BUPOOJICHHS Ta

BinmiaHE BOJOIHHS KOMITETCHITISIMA MEHEKMEHTY
0COOHMCTOCTI, OPIEHTOBAHUX HA:

1) ynpaBimiHHS KOMITIEKCHUMH TPOEKTaMH, 1110
nepeadayae:

- JOCTIAHUIILKUI XapaKTep HaBYAIbHOI MISUTBHOCTI,
MO3HaYeHa BMIHHSIM CaMOCTIIHO OIIHIOBATH PI3HOMaHITHI
JKUTTEBI CUTYaIlli, SBUINA, ()aKTH, BUSABIIATH 1 BIJICTOIOBaTH
0COOHCTY TIO3UIIIIO;

- 3JaTHICTbH 70 pOOOTH B KOMaH/II;

95-100

10




Onuc . R IHoxka3zHuk
cre e Bumoru 10 3HaHb, yMiHb/HABHYOK, KOMYHIKAii, .
kBamigikaniiiHoro . . .. OIIHKH
. BiIMoBinaabHOCTI i aBTOHOMIT
piBHs
YXBaJICHHS PILIEHb Y | = KOHTPOJIb BIACHUX JIiif;
HerependauyBaHuX 2) BIANIOBIAANBHICTD 32 IPUHHATTA PillICHb B
pobounx Ta/abo HernepeadavyyBaHUX YMOBAX, 110 BKIIIOYAE:
HaBYaJIbHUX - OOIpyHTYBaHHS BJIaCHHUX PIIICHb MOJIOKEHHIMHU
KOHTCKCTaX; HOpPMAaTUBHOI 0431 rajry3eBOro Ta Jep>KaBHOTO PIBHIB;
+ hopmyBaHHs - CaMOCTIMHICTH ITiJ YaC BUKOHAHHS ITOCTABIIEHUX
CYIKCHB, IO 3aB/IaHb;
BPaXoByIOTb _ - iHiniaTuBy B 0OGroBOpEHHI MpoGIIEM;
COLIANIbHI, HAYKOBLTA | _ gjnmopinasibHICTh 32 B3a€EMOBITHOCHHH;
CTUHI aCICKTH, 3) BiAMOBiNANBHICTH 32 MPOdECiHHMIA POIBUTOK OKPEMHX
¢ Opraiamii Ta oci6 Ta/abo rpym oci6, mo nependavac:
KCPIBHULUTBO - BHUKOPHCTaHHS MPO(ECiiiHO-OpiEHTOBHUX HABUYOK;
npodeciiHuM .. oy .
) - BHUKOPHCTaHHS JJOKa3iB 13 CAMOCTIHHO 1 IPABUIIBHOIO
PO3BUTKOM 0Ci0 Ta oo
apryMEHTAIII€l0;
rpyI; ) : .o .
Py - BOJIOJIIHHS BCiMa BUJJaMH HABYAJIbHOI JisTHHOCTI;
+ 3/IaTHICTH . .
4) 3MaTHICTH JI0 TOIAJIBIIOT0 HABYAaHHS 3 BUCOKUM PiBHEM
MPOIOBXKYBaTH :
. ABTOHOMHOCTI, 1110 Iependavac:
HaBYaHHS 13 3HAYHUM . .
- CTYIiHb BOJOIIHHS (yHIaMEHTAIbHUMU 3HAHHIMU;
CTyIICHEM aBTOHOMii . ;
- CaMOCTIHHICTb OLIHHUX CY/[KCHb;
- BHCOKHI piBeHb C(HOPMOBAHOCTI 3arajibHOHABYAIIbHUX
YMiHb 1 HABUYOK;
- CaMOCTIMHUH TOIIYK Ta aHaji3 JpKepen iHdopmarrii
VYreBHEHE BOJIOAIHHS KOMITETCHIIISIMA MEHEKMEHTY 90-94
0COOHMCTOCTI (HE peai3oBaHO 1Bl BUMOTH)
JloOpe BOMOAIHHS KOMIIETCHIIISIMA MEHE)KMEHTY 85-89
0COOHMCTOCTI (HE peai3oBaHO TPH BUMOTH)
JloOpe BOMOAIHHS KOMIIETCHIISIMA MEHEKMEHTY 80-84
0COOHMCTOCTI (HE peaai3oBaHO YOTUPH BUMOTH)
JloOpe BOMOAIHHS KOMIETCHIISIMA MEHEKMEHTY 74-79
0c0o0UCTOCTI (HE peali3oBaHO IIICTh BUMOT)
3a/10BUTbHE BOJIOIIHHS KOMIIETEHITISIMH MEHEIPKMECHTY 70-73
0COOHCTOCTI (HE peanizoBaHO CiM BUMOT)
3a/10BUTbHE BOJIOIIHHS KOMIIETEHITISIMH MEHEIPKMECHTY 65-69
0co0uCTOCTI (HE peali3oBaHO BIiCIM BHMOT)
PiBeHs BiZlMOBIIATBLHOCTI 1 aBTOHOMIT (hparMeHTapHUM 60-64
PiBeHb BiAMOBIIAIBLHOCTI 1 aBTOHOMII HE3aIOBUIEHUHI <60

7. IHCTPYMEHTH, OBJIAJIHAHHSA TA ITPOT'PAMHE 3ABE3IIEYEHHA

TexHiuHI 3acO0M HaBYaHHS.

Arduino IDE

Hucrantiitaa maatgopma MOODL.

8. PEKOMEH/IOBAHI JUKEPEJA TH®OOPMAIII{

1. Comroan I'punrapa. Iatepuer peueii/ Comriosn ['punrapg - KamwxkoBumit Kimy6 "Kiy6
Cimeitnoro Jlo3imma" 2018. — 176 c.
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2. PocisixoB A. B. UHTEPHET BEILEN : Yue6roe moco6ue / A. B. Pocisikos, C. B. Bansimus,
A. 10. I'pebenikos. - Camapa : [II'YTH, 2015 - 136 c.

POBOYA IMPOI'PAMA HABYAJIbHOI JUCLIUTJIIHU

«Beb-nporpaMyBaHHs iHTEpHET peyeil Ta MOOLTFHUX JOAATKIB» /sl OaKanaBpiB
OCBITHBO-TIpO(eCiitHOT mporpaMu « ABTOMAaTH3AIlIs Ta KOMIT IOTEPHO-IHTETPOBaH1 TEXHOJIOTI» 31
cnenianbHOCTI G7 ABTOMAaTH3allisl, KOMI IOTEPHO-IHTETPOBaHI TEXHOJIOTIT Ta pOOOTOTEXHIKa

Po3pobnuK:
Outer BikToposuu Kapnenko

VY penmakiiii aBTopa

[1ifroTOBIEHO 10 BUXOAY B CBIT
y HarioHalbHOMY T€XHIYHOMY YHIBEPCHUTETI
«JIHIIpOBCHKA MOJIITEXHIKaY.
CeimonTBo mipo BHeceHHs 10 JepkaBHoro peectpy JIK Ne 1842
49005, m. JIainpo, npoc. 1. SABopuunibkoro, 19
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