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3. IlosicHIOBa/ILHA 3aIIMCKA

Huctumnina «CucTeMHe TpoTpaMyBaHHS Ta IHTEPHET pedei» € OAHIEI0 i3 AMCHUILTIH mpodecifHOi MiATOTOBKH i
3aiiMae TPOBiIHE MICIe Y MATrOTOBII 3100yBadiB mepmoro (6akaJaBpChKOTO) PiBHS BHINOI OCBITH, 04HOI (IeHHOT) (mami —
JIeHHOT) (opmu 3000y TTsl BUIIOT OCBITH, SIKI HABYAIOTHCS 32 OCBITHBO-TIpOdeciiiHOI0 nmporpamoro «Komm toTepHa iHKeHepis Ta
MporpamMyBaHHsI» B MeXax crenianbHocTi F7 «KoMi ' roTepHa iHXKeHepis».

Ilpepexeizumu — Cucremae nporpamue 3abesnedeHas (OPIL.05), Cucremre nporpamHe 3a0e3MeUeHHS, KYPCOBHI
npoext (OPIL.06), Komm’toTepHa cxeMOTEXHiIKa Ta CHCTEMH aBTOMaTH30BaHoro npoektyBanHs (O®DII.07), Komm’torepHa
CXEMOTEXHIKa Ta CHUCTEMH aBTOMAaTH30BAHOI'O IPOEKTyBaHHs, KypcoBuil mnpoekt (ODIL.08), ApxirekTrypa KOMII'IOTEpiB
(ODI1.09), Komm’totepna norika (OPI1.17), Kommn’totepna norika, Kypcouid mpoekt (OPIL.18), Ananiz nanux (ODIL.20).

Kopexeizumu — Kpanidikaniiina podora (ODI1.23)
BinmoBinHO 10 0CBITHBOT ITPOrpaMy AUCIHILTIHA CHPHSIE 3a0€3MeUeHHIO:

KOoMRemeHmHuocmeli: 31aTHICTb PO3B’sA3yBaTH CKJIANIHI CIICIiali30BaHi 3aJadi Ta MpaKTH4HI IMpoOJeMH Mg dac
mpodeciiiHol TisUTBHOCTI B KOMITIOTEpHiH Tamy3i abo HaBYaHHS, IO Tependadae 3acTOCYBaHHS Teopiii Ta MeETOIiB
KOMIT IOT€pHOI iHKeHepii 1 XapaKTepu3yeThcsi KOMIUIEKCHICTIO Ta HeBu3HaueHicTIo yMoB (IK); 3naTHicTs BUnTHCS 1 OBONOAIBATH
cydacanmu 3HaHHAMHA (3K02); 3maTHICTH 3acTOCOBYBaTH 3HaHHA y mpakTndHuX cutyamisx (3K03); 3maTHICTH cHiaKyBaTHCS
JIepKABHOIO MOBOIO SIK YCHO, TaK 1 mucesMoBo (3K04); BMiHHS BUSABIIATH, CTaBUTH Ta BupintyBatu npooiiemu (3K07); 3maTHicTh
3aCTOCOBYBATH 3aKOHO/IaBUy Ta HOPMaTHBHO-TIPABOBY 0a3y, a TaKOX Jep:KaBHI Ta MDKHAPOIHI BUMOTH, IPAKTUKH 1 CTaHAApTH
3 METOIO 3iiiCHeHHS ITpodeciiiHOT NisUTbHOCTI B raiy3i koM toTepHoi imkeHepii (PKO01); 3naTHICTE BUKOPUCTOBYBATH Cy4acHi
METOIY 1 MOBHM IIPOTrpaMyBaHHS IJIsi PO3pPOOJICHHS alrOPUTMIYHOrO Ta mporpamHoro 3abesmnedenHs (PKO02); 3maTHicTh
CTBOPIOBAaTH CHUCTEMHE Ta NPUKIAJHE MpOrpamMHe 3a0e3ledyeHHs KoMi'toTepHux cucteM Ta Mmepex (DKO03); 3marnicTh
BHKOPHCTOBYBATH Ta BIPOBAKYBAaTH HOBI TEXHOJIOTII, BKJIIOYAIOYH TEXHOJIOTii pO3YMHHUX, MOOUIBHHX, 3€JICHNX 1 Oe3rmeuHnx
o0uucIieHb, OpaTu ydacTb B MOZAEpPHI3allil Ta PEKOHCTPYKIIT KOMIT IOTEPHUX CUCTEM Ta MEPEX, PI3SHOMAHITHUX BOYIOBaHHUX 1
PO3IIOIIEHHX JI0/IATKIB, 30KpeMa 3 METOIO MiiBuIneHHs ix eexruBHOCTI (PKO07); 31aTHICTS CTBOPIOBATH CUCTEMHE ITPOTPaMHE
3abe3mnedeHHs I Kibepdi3smuHuX cUcTeM Ta BeO-0a30BaHMX cHUCTeM [HTepHeTy pedeil, MIKpOKOHTPOJIEPHUX 1 OJHOIUIATHUX
KOMIT IOTEPHUX CHCTEM, a TAKOXK IMPOrPaMOBAaHUX KOPUCTYBadeM BEHTHIBLHUX MAaTPHUIb i3 BUKOPUCTAHHSM SIK HU3bKOPiBHEBHUX,
TaK 1 BHCOKOPIBHEBHMX MOB MpPOrpaMyBaHHS, pPEali30BYBaTH CLEHapii aBTOMATH30BAaHOTO YIIPABIIHHS MPHUCTPOSIMH,
3a0e3medyBaTd IUIaHYBaHHS CHCTEMHHX 3aJad 1 MiABHINICHHA HamiiHOCTI kKomm 'torepHux cucreM (YKO02); 3maTicTh
CTBOPIOBATH Ta BHUKOPHCTOBYBAaTH MaT€MaTHYHI Ta IMITamiiHI MOAENI A KOMII IOTEPHHUX CHCTEM i MEpEX, 3aCTOCOBYIOUH
Cy4YacHi METOJH YHCENBHHUX PO3PaxyHKIB, ONTHMI3allii, aHai3y CHCTEM MacOBOTO OOCITyTrOBYBaHHS, allpOKCHUMAIlii, a TaKOX
BUKOPHCTOBYBAaTH IHCTPYMEHTH JUIsi pO3POOKHM Ta MOJIEIIOBAHHS KOMIT FOTEPHHX CHCTEM Ta MEPEX, BKIIOYAIOUH IPOrpaMHe
3a0e3MedeHHs I CUMYJIALT, Bidyamizaliii Ta ananisy ganux (YKOS).

HPOZPAMHUX Pe3Y/1bmamie HAGYAHHA  3HATH HOBITHI TEXHOJIOTIi B raiy3i komn totepHoi imkenepii ([TPHO3); Bumitn
3aCTOCOBYBATH 3HAHHS IS i1eHTHiKawii, (GOpMyIIOBaHHS 1 pO3B’sI3yBaHHS TEXHIYHUX 33714 CIIEiaJIbHOCT], BAKOPUCTOBYIOUH
METO/IU, 110 € HaWOUIbII MPUAATHUMH ISl AoCsTHeHHs nocTtasienux uinedt (ITPHO6); BmiTi po3B’si3yBaTH 3a1adi aHawi3y Ta
CHHTEe3Y 3aco0iB, XapakTepHux 1y crieniansHocTi (ITPHO7); BMiTH ccTeMHO MHUCIHTH Ta 3aCTOCOBYBATH TBOPUi 3110HOCTI /10
¢dopmysanns HoBuXx ineit (ITPHO8); BMiTH 3acTOCOBYBaTH 3HaHHS TEXHIYHMX XapaKTEPHCTHK, KOHCTPYKTUBHHUX OCOOIMBOCTEH,
MIPU3HAYCHHS 1 MpaBWJ €KCIUTyaTalii MpOrpaMHO-TEXHIYHHMX 3ac00iB KOMIT'IOTEPHHX CHCTEM Ta MEpeX Uil BHUPIICHHS
TexHIYHUX 3ama4 creriansHocTi (ITPH09); BMiTH po3pobmistu mporpamHe 3a0e3medeHHs I BOYZOBAaHHX 1 PO3MOMUICHUX
3aCcTOCyBaHb, MOOITBHHX 1 TIOPHIHHX CHCTEM, pO3PaxOBYBAaTH, €KCIUTyaTyBaTH THIOBE JUIA CIIEIiabHOCTI OONagHaHHS
(ITPH10); BmiTH 3milicHIOBaTH TOHIYK iHQOpMAaIlii B Pi3HUX pKepelax Il PO3B’s3aHHS 3aqad KOMIT FOTEPHOI iHXeHepil
(ITPH11); BMITH O€AHYBATH TEOPIO 1 IPAKTHKY, & TAKOXK IPUAMATH PIllIEHHS Ta BUPOOJIATH CTPATETIIO ISIIBHOCTI JUIsl BUPILICHHS
3aB/IaHb CIELIATbHOCTI 3 ypaxyBaHHIM 3arajbHONIOACHKHX I[IHHOCTEH, CYCHUIBHHX, JEPKaBHUX Ta BHUPOOHMYMX IHTEpECiB
(TTPH14); BMiTH BUKOHYBaTH €KCIIEpMMEHTAJbHI NOCIIHKeHHs 3a npodeciitHoto Temarukoro ([IPH15); cninkyBaTuch ycHO Ta
MMMCHMOBO 3 MpodeciiHNX MHUTaHb YKPaiHCHKOIO MOBOIO Ta OJIHIEIO 3 iHO3EMHHMX MOB (QHIJIHCHKOIO, HIMELIBKOIO, ITaTiHCHKOIO,
¢paniyspkoto, icnancekoro) ([TPH17); BuxopucroByBatH iH(opMariiHi TexHOMOrii Ta A8 e(pEKTHBHOTO CIUIKYBaHHS Ha
npodeciiinoMmy Ta couianbHoMy piBHsX (ITPH18); 3matHicTh amanTyBaTHCh O HOBUX CUTYallild, OOIPYHTOBYBATH, IPUHMATH Ta
peanizoByBaTH y Mekax komrereHuii pimenns (ITPH19); ycBinomimroBaTn HeoOXiHICTh HaBYaHHS BIIPOJOBX YCBOTO XXHTTS 3
METOI0 MOrINOIeHHs Ha0yTHX Ta 3700yTTsI HOBUX (haxOBHX 3HAHb, YAOCKOHaNIeHHS KpeaTnBHoro mucienns (ITPH20); sxicHo
BUKOHYBATH pOOOTY Ta I0CATaTH MOCTABICHOI METH 3 AOTPUMaHHAM BUMOT npodeciitnoi eruxu (ITPH21); po3pobisaru cucremne
mporpamMHe 3a0e3neyueHHs Ta CIieHapii aBTOMaTH30BaHOTO YIPABIIHHS IPUCTPOSIMH [UTS Kibep(hi3uaHIX Ta BeO-0a30BaHUX CHCTEM
IHTepHery pedeii, MIKPOKOHTPOJIEPHHX 1 OJJHOIIATHIX KOMIT FOTEPHHUX CHCTeM, 30KpeMa Raspberry Pi, a Takoxk mporpamoBaHix
BeHTWIbHUX MaTpuils ([IPH24); ctBoproBaTy Ta 3acTOCOBYBaTH MaTEMaTHYHI i iMITaIliiHI MOAETI KOMIT IOTEPHUX CUCTEM 1 MEPEX,
a TaKOXX BUKOPHCTOBYBATH Cy4acHi MporpamMHi 3aco0 JUII CHMYJIsMii, Bisyanizamii Ta anamizy nanux (IIPH27).

Mema oOucyunninu. DopmyBaHHA y 3400yBayiB BHIIOI OCBITH 3HAaHb 1 KOMIETEHTHOCTEH IJIi CHCTEMHOIO
nporpamyBaHHsI Ha acemOuyiepi 3 BuKopHucTaHHsSIM MASM Ta mis mporpamyBaHHs MiKpokoHTposiepiB AVR, a takox ajs
NPOEKTYBAHHS Ta IPOTrpaMyBaHHs POrPaMHO-anapaTHUX MPUCTPOiB IHTEpHETY peuei i3 3acTOCYBaHHIM anapaTHHUX IuaTGopm
Arduino, ESP32, ESP8266, riat po3iipeHHs, MOAYJIIB i CEHCOPIB Ta 3ac00iB PO3POOKH MPOrpaMHOro 3abe3neueHHs s 1X
iHTerpauii i yrnpasiiHHS.

Ilpeomem oOucyunninu. Metomy, TeXHONOTIT Ta 3acO0M CHUCTEMHOrO IPOTPaMyBaHHS, a TaKOX IPOEKTYBaHH,
IIporpaMyBaHHsI Ta iHTerpauii mporpaMHo-anapaTHUX KOMIIOHEHTIB y cucTeMax I[HTepHeTy pedeill, BKIIIOYalO4M poboTy 3
MIKpPOKOHTpOJIEpaMu, CEHCOPaMH, BUKOHABUMMH IPUCTPOSIMH, iIHTepdelcaMu Ta cepeOBUIIAMH PO3POOKH.



3aeoannsn oOucyunninu. @DopMyBaHHS NPAKTUYHUX HABHUOK CHCTEMHOI'O IIpOrpaMyBaHHs Ha acemOiepi 3
BukopHucTanHIM MASM Ta mis mikpokoHTponepiB AVR, po3poOku Ta iHTerpauii nmporpamHo-anapaTHUX KOMIIOHEHTIB Y
cucreMax [HTepHEeTYy peueil, poOOTH 3 MIKPOKOHTpOJEpaMH, CEHCOpaMH, BHKOHABUYMMH IIPUCTPOSMH, iHTepdeiicamMu Ta
CepeIOBUIIaMH PO3POOKH.

Pesynvmamu naguanusa. Ilicnsg BUBYCHHS AUCLUILUIIHA CTYJCHT NOBHHEH: 3HATH Ta HOSCHIOBATH OCHOBHI ITOHATTS,
NPUHIMIY POOOTH Ta apXiTEeKTypH IPOTrpaMHO-aapaTHUX IPHUCTPOiB I[HTepHeTY pedeil; 3HAaTH OCHOBH CHCTEMHOIO
[porpamyBaHHsl Ta NPUHOUNK poOOTH MikpokoHTposiepiB AVR i mnar Arduino, ESP32, ESP8266; 3acTocoByBaTH MeToau
IporpaMyBaHHsS Ha aceMOunepi 3 BUKOpUCTaHHAM MASM [uis cucteMHHX 3amad Ta BOYZOBaHHX HPHUCTPOIB; IMPOEKTYBATH Ta
peasi3oByBaTH IIpOrpaMHO-anapaTHi MPUCTPOi I[HTepHeTy pedeil i3 3acTOCYBaHHSIM CEHCOPIB, BHKOHABYMX HPHUCTPOIB,
MepeXHHX TexHouorii i miatdgopm Blynk IoT; anamizyBaté Ta onpanboByBaTu JaHi BiJl aHAJIOTOBUX 1 LU(POBUX CEHCOPIB,;
OLIIHIOBATH TEXHIYHI XapaKTEPUCTHKH anapaTHUX 1 MPOrpaMHUX KOMIIOHEHTIB Juia ontuMmizauii pobotu loT-cucrem;
3IIMICHIOBaTH TMOUIYK Ta BHKOPHCTOBYBAaTH CydYacHi iHQopMmamiiHi TexHoyoril aisi po3B’s3aHHS npodeciiHuX 3am1ay;
3aCTOCOBYBATH 3HaHHS O€3MeKH I CTaHAapTiB /ISt 3a0e3MeueH s HaiHHOCTI Ta e()eKTUBHOCTI IPOTrpaMHO-anapaTHUX PillleHb.



4. CTpyKkTypa 3aJiKOBHX KPeIMTiB IUCUUILTIHI

Ha3zga po3niny (Temu) KinbkicTh roanH, BiiBeleHUX HAa:

Jexuii JadopaTopHi CPC
3aHATTSH

Tema 1. CucremHe mporpaMmyBaHHS

. 1
HU3BKOPIBHEBOIO MOBOIO ITPOTpaMyBaHHs 8 6 50

Tema 2. [IpoekTyBaHHS IPOrpaMHO-aNapaTHAX
npucTpoiB InTepHeTy peueii. besneka B 8 18 50
[aTepHeTI peueii.

Pa3om 3a cemectp: 16 34 100




5. Ilporpama HaBYAJbHOI AMCHUTIIHH

5.1 3micT aekuiiiHOrO0 Kypcy

Homep
JIeKIii

IepeJik Tem Jekuii, ix anorauii

KiabkicTb
rOJIMH

Tema 1. Cucmemne npoepamyeaHHs HU3bKOPI6He8010 MOBOI0 NPOZPAMYBAHHSL.

8

.

CucremHe mnporpamyBaHHsl. OCHOBHi MNOHATTH i BH3HAYeHHS. ANapaTHO-NMPOrpaMHi
eJeMeHTH cucteMu 00poOku ingopmanii. IIporpamu Ta mporpamue 3abesmeuenHs. Berym B
CHCTeMHe nporpamyBaHHs. Etanu miarotoBku nporpamu. CTpyKTypa IporpaMHOT0 3a0e3nedeHHs
cucteMu 00poOKkH iH(popMallii. 3arabHi HOHSTTS PO apXITEKTypy cUcTeMH 00poOkH iH(popMmallii.
CermeHranist mam'siti. 3MimieHHs: B cerMeHTax. OnepamniifHa cucTeMa, 3aBaHTaKEHHS MPOrpam.
Crek. Perictpu mporecopa. CTpykTypa MamuHHOT komaHmud. CrocoOu 3afaHHs OIEpaH/IiB
KOMaH/IH.

JliT.: [1-3 ]

Tpancasinisi, KOMIOHYBaHHS i BUKOHAHHSA MporpaM Ha acem0Jiepi. CTBOPEHHS BHXiJHOTO
MPOTPaAMHOTO MOMYJIsA. AceMOIIOBaHHS BUXiMHOI mporpamu. KoMmoHyBaHHs 00'ekTHOTO (haiimy.
Buxkonanas mnporpamu. JIICTHUHT 3 TEpEeXpeCHUMH IOCHJIAHHSAMHU 1 JIYWIGHUK TOJIOXKCHHS B
acemOiepi. CripolneHi AUPEKTHBH CerMeHTIB. JliarHOCTHKA MOMIIIOK. [HimTiarmi3aris B 3aXUIeHOMY
peXUMI.

JIit.: [1,2]

Bumoru 10 HanucaHHs IporpamM Ha MoBi acem0Oaep. Onepanau Ta aapecanis.

CraHgapTHI BUMOTH 10 HAIIMCAHHS CHCTEMHOTO ITPOTrpaMHOTO 3a0e3IedeHHsT Ha MOBi acemOuepa.
Peuenns moBu acembnepa. AupextuBu. CTpykTypa cuctemu komana. Tumm onepanzais. Criocodn
aznpecarii oepaHziB B mam'sTi. CucTemMa KOMaH[ IIPOLIecopa.

Jlit.: [1-3]

Komanau apugmMernynux omnepauiii Ta mepenadi ynmpapiiHHA Ha acemOJuepi. MoayJibHe
nporpamMyBaHHs.

Jloriuni xomangu. Komanan 3cyBy. ApudMeTryHi oneparii HaJ OiTMMHA IBIIKOBHMH YHCIaMH.
Komanam mneperBopenHst TumiB. Komanmu mnepenaui ynpamimiHHs. be3ymoBHI mepexonu.
[pouenypu. YmoBHi nepexoqau. Komannga nopiBHsHHA cmp. KomManau yMOBHOTO Tepexomy.
Opranizanist nukiIiB. MoayJibHe IporpamMyBaHHS.

JIit.: [1-3]

Tema 2. [Ipoexmysanns npocpamno-anapamuux npucmpois lumepuemy peueii. besnexa 6
Iumepnemi peueil.

OcHoBHI KOHIenii Ta cTaHAapTH B rany3i InTepHery peueii. Mepe:kni TexnoJorii Intepuery
peueii. ETanonni moneni InTepuery pedeii.

Exocucrema IuTepuery peueii. TexHomoril, MOKIaacHI B OCHOBY PO3BHTKY I[HTEpHETY peucii.
EBomrontist InTeprety peueil. Indpactpykrypa Inteprery peueii. JlaBaui, BHKOHAaBYI MEXaHi3MH,
PO3yMHI 00’€KTH Ta MiAKIIOUYEHHS pO3YMHHX 00’ €KTiB. MepexxHi ctanaapTy i TexHomorii. Jloctyn
o Mepexi Ta MepexxHi TexHonorii loT ¢isnunoro piBusa: LPWAN, Cellular, Bluetooth Low
Energy (BLE), ZigBee, NFC, RFID, Wifi, Ethernet. Mepexxui texnomnorii loT piBast [HTepHeTY:
IPv6, 6LoWPAN, RPL. OOmexeni By3mm, oOMmexeHi mepexi. MepexHi Ttexnomorii loT
npukinagaoro pisus: MQTT, AMQP, XMPP. Mepexi 5G. Cranmaptu cymicHocTi IHTEpHETY
peueii. Eranmonni mogeni Iurephery peueii. Etanonna monens BcecitTHboro ¢opymy IloT
(IocTWF). ®peiimBopk Oesneku [oT. IIpobnemu, mom’s3ani 3 mepexamu IHTepHeTy peueii.
Hiamazon. [Ipomyckna 31atHicTh. CrioKUBaHHS enekTpoeHeprii. [TepepuByacte miAKIIOYCHHS.
JIit.: [4-10]

Crparerii npoexkTyBaHHsI MpPOrpaMHoO-anapaTtHux mnpucrtpoiB Crparerii IIPOEKTYBaHHS
nporpamMHo-anapaTHiuX TNpHCTpoiB IHTepHeTy peueil. bararopiBHeBa apxiTektypa IHTepHETY
peueii. PiBenp mnpucrpoiB. I'panmunuii piBeHb. XmapHuii piBeHb. Peamizanis «be3nekn 3a
3amymMomM». ABTOMartm3ailisi omepariii. JuzaiiH mms cymicHocTi. KOMIOHEHTH eTanoHHOL
apxitektypu InrepHery peueir. Cneumdikamis mern i Bumor. Cnenudikamis mpouecy.
Criennikaris Mozeni npeaMeTHoi oouacti. Crnenndikanis indopmariitnoi moxeni. Crienngikarii
mociyr. Cnemmdikamis IoT piBrsa. Crmenudikamnis ¢yHkioHanmsHOro momaHHs. Crerudikaris
OTIePAIifHOTO TTOJJaHHS.

Jlit.: [4-10]

AmnapatHo-TexHiuHe 3a0e3neuyenHs IntepHery peueii. KepyBaHHsI mporpaMHo-anapaTHUMHA
npuctposimu IHTepHery peueii. besnexka B InTepHeri peueii. Bubip amaparHO-TeXHIYHHX
3ac0o0iB U1 MPOEKTYBaHHS IPOTPaMHO-amapaTHUX NPUCTPoiB [HTepHeTy pedeil. Bumoru mo
anapatHo-TexHiYHuX 3aco0iB B [0T. Anaparni mardopmu [HTepHeTy pedeit. Arduino sik anapatHa
mwiatpopma A HpoekTiB IHTepHeTy peueil. BOynmoBana oOumciioBanbHa JIOTiKa. AmapaTHe
3abe3neueHHs BOynoBaHux cucreM. [Iporpamue 3abe3neueHHs BOyZoBaHHX cucTeM. byniBenpHi
6noku loT. PiBHi apxitektypu loT. CeHncopHuii, KOMyHiKaliiHMii Ta MepexxeBHii piBHi. [1l1r03u Ta
MepexxeBHid piBeHb. PiBeHb ciyx0 kepyBanHs. PiBeHb nopartkis. loT-muiardopma sk npomixkHe
nporpamue 3abesneueHHs. Crek TexHouorii miatdopmu loT. OnTumizanis po3poOKH J10JaTKIB




0T 3a nonomororo mardopmu loT. KepyBaHHs mporpaMHo- anapaTHIMH IPUCTPOsiMU [HTEpHETY
peueii. [IpoOnemu KepyBaHHS NPOrpaMHO- amapaTHUMHU HpUCTposiMu. [IpoTokosm kepyBaHHS
NporpaMHO-anapaTHUMU  NpHUCTpossMH.  DyHKUIT  KepyBaHHS  NPOTrpaMHO-anapaTHUMHU
npuctposimu. besreka B [HTepHETI pedeii. 3arpo3u Ta Bpa3IHUBOCTI.

Jlit.: [4-10]

AnajiTnka nanux B InTepHeri peueii. InTepHer pedeii, 3acHoBaHUIi Ha

XMapHUX TexHojorigx. CTpyKTypoBaHi Ta HecTpykTypoBaHi maHi. [lani B pyci. Jani B cmokoi.
Jani y BukopucTanHi. 3anadi i mpo0i1eMn aHAIITHKY JaHUX B [HTEpHETI pedeii: MacmTabyBaHHS
JIaHMX, BOJATWIIBHICTh JAHHX, OAEpXaHHS naHWX. ['eHepyBaHHA naHuX. OnepkKaHHA TaHUX 3
Iareprery peueit Ta M2M mpuctpoiB. Bamigamis manux. Texrosmorii 30epiraHHs TaHHX.
Kareropmzarniss manux mns 30epiranHsa. 30ip moxiid. CxoBuIIe AaHUX. YTPaBIiHHI LEHTPOM

8 00poOKku naHuX. YrpasiiHHS cepBepoM. CXOBHIIE IPOCTOPOBUX AaHKUX. Po3noainena aHamiTHKa. 2
I'pannyHa aHamiTHKa. AHAJITHKA B PEKUMI peajbHOro 4yacy. MalllMiHHe HaBYaHHS B MPOEKTaX
IutepHery pedeii. OOYMCIIEHHS 3a JOIMOMOTOI0 XMapHOi IUIATGOPMH U TOJATKIB/TIOCITYT
[oT/M2M. Tlapagurma xmapHux oOumcieHb. CepBicn XMmapHHX IatdopM. Bipryamizaris.
BrnactuBocTi Ta nepeBaru XMapHuX o0uucieHb. [IpobiaemMu xmMapHuX 00unciieHb. XMapHi Mojeni
pO3rOpTaHHSI.

Jlit.: [4-10]
Pa3om 3a cemecTp 16
5.2 3micT J1a00pPaTOPHHX 3aHATH
Ne KimpkicTs
Tema 1a00paTopHOTro 3aHATTA
n/n TOINH
Tema 1. CucmemHe npocpamyB8aHHs HU3bKOPIEHEEOI0 MOBOI NPOSPAMYEAHHSL. 16
1 OcHoBu pobotu 3 acembiepom MASM. HanamryBanss cepeoBHIa po3poOKy. 4
Jlir.: [1-3]
2 [TpoekTyBaHHA Ta pealtizallisi yMOBHHUX JIOTIYHUX CTPYKTyp Ha MASM 4
Jlit.: [1-3]
3 [TpoekTyBaHHs Ta peaizallisi [UKITYHUX CTPYKTYp Ha MASM 4
Jlit.: [1-3]
Peamizamis acemOnepHux BcTaBOK Ta (PyHKIiH Ha AVR mpu nporpaMyBaHHI MiKpOKOHTpOJIEpa
4 Arduino 4
Jlit.: [1-4]
Tema 2. Ilpoexmysarnus npoepamuo-anapamuux npucmpoise Inmepnemy peueil. besnexa 6 18
Inmepuemi peueii.
OTpuMaHHS Ta ONpAIFOBAHHS JaHHUX BiJl aHAJOTOBHX 1 IM(POBUX CEHCOPIB y cucTeMax [HTepHeTy
5 peuci 4
JIiT.: [4-9]
6 [TporpamyBanHs amapaTHO{ mifcucTeMu [HTepHETY peueii 3 KoHTposeM poctymy yepe3 RFID 4
JIit.: [4-9]
[TporpamyBanHst amapaTHoi mincucreMu IHTepHETY pedeil 3 KOHTpojieM AocTyry depe3 16-Tu
7 KHOITIKOBY KJIaBiaTypy 4
Jlit.: [4-9]
8 [TpoekTyBaHHs mporpaMHO-anapaTHoro 3abe3neueHHs [HrepHery peueii 3 Blynk IoT 4
Jlit.: [4-9]
9 Y3aranpHEHHS] MaTepialy ceMecTpy
Pa3zom 3a cemecTp 34

5.3 3micT camocTiitHoi (y T.4. iIHAMBiAyaJBLHOI) po60TH 3100yBaya BHILOI OCBITH

CamocrTiliHa po0OTa CTYACHTIB yCiX (popM 3100yTTs OCBITH HOJSITa€ Y CHCTEMATUYHOMY OTIPAIFOBAHHI MPOTPAMHOIO
Marepiaiy 3 BiINOBIIHUX [pKepes iHdopmarii, MArOTOBII O BUKOHAHHS 1 3aXUCTy Ja0OpaTOpHUX poOiT, TecTyBaHHs. Kpim
LIBOTO IO TIOCIYT CTYJAEHTIB CTOpiHKAa HAaBYaJIbHOI AMCHMIUIIHK y MOIyIbHOMY CEpEelOBHINI JJIsl HaBYaHHS, /i€ PO3MIIEHI
Poboda nporpama TUCIMILTIHKA Ta HEOOXiTHI TOKYMEHTH 3 1l HABYAIbHO-METOAMYHOTO 3a0€3IIeYCHHSI.

Homep o KiabkicTs
S Bun camocrTiiinoi po6oTun -
1 OmnpaifroBaHHs TEOPETHYHOTO Martepiany 3 Jekiii Nel, miaAroToBka 10 BHKOHAHHS JabopaTOpHOI 6
pobotm Nel
2 [TixroroBka 0 3axucTy jgaboparopHoi podoTu Nel 6
3 OmnpalfroBaHHs TEOPETHYHOTO Martepiaiy 3 Jekmii No2, miAroToBKa A0 BUKOHAHHS JTaOOpaTOPHOI 6
pobotu Ne2
4 ITigroroBka 0 3aXUCTy JlabopaTopHoi podotn Ne2 6




Homep cor KinbkicTs
Bua camocriiinoi podotu
THKHS TOAMH

5 OmnpamntoBaHHs TEOPETHYHOrO Marepiany 3 jeknii Ne3, miiroToBka /10 BUKOHAHHS J1aOOpaTOpHOI 6
pobotu Ne3

6 [igroroBka o 3axucty gaboparoproi podoru Ne3 6

7 OmnpamntoBaHHs TEOPETHYHOrO Marepiany 3 jekuii Ned, miiroToBka /10 BUKOHAHHS J1aOOpaTOpHOI 6
pobotu Ned

8 [TigroToBka g0 3aXUCTy J1abopaTopHOi podotr Ne4, miATOTOBKA [I0 TECTYBaHHA 33 TEMOIO 1 8

9 OrmpanroBaHHsl TEOPETUYHOTO Martepiaiy 3 Jekuii Ne5, miaroroBka 10 BUKOHAHHS J1a00opaTOpHOL 6
pobotu Ne5

10 [TigroroBka 1o 3axucty gabopatoproi podotu Neb 6

1 OrmpanroBaHHs TEOPETUYHOTO Matepiaiy 3 jekuil Ne6, miaroroBka 10 BUKOHAHHS J1a00OpaTOpHOL 6
pobotu Neb6

12 [TigroroBka 1o 3axucty gabopatoproi podotu Neb 6

13 OrmpanroBaHHsl TEOPETUYHOTO Matepiaiy 3 jekuil Ne7, miaroroBka 10 BUKOHAHHS J1a0opaTOpHOI 6
pobotu Ne7

14 ITinroroBka n0 3axucty gaboparopHoi poboTu Ne7 6

15 OrmnparitoBaHHs TEOPETHYHOTO Martepiany 3 jekiii Ne8, miroToBka 10 BUKOHAHHS J1a0OPATOPHOI 6
pobotu Ne8

16 [TinroroBka 0 3axucTy JabopatopHoi poboTu Ne§, MiaroToBKa IO TECTYBAaHHS 33 TEMOIO 2 8

Pa3oMm 3a cemecTp: 100

6. TexHoJ1orii Ta METOAM HABYAHHS

[poriec HaBYAHHS 3 OUCLMIUTIHK IPYHTYETHCS HA BUKOPUCTAHHI TPAJAWLIHHUX Ta CyYacHHX TEXHOJOTIH Ta METO.IB
HaBYaHHS, 30KpeMa: JISKIIi1 (3 BUKOPHCTaHHSM METO/IiB Bi3yai3ailii, mpoOIeMHOT0 1 iHTepaKTUBHOTO HABYaHHS, MOTHBAIITHIX
npuiiomiB, iH()OPMAIiITHO-KOMYHIKAIIIITHUX TEXHOJOTIH); 1ab0paTopHi 3aHATTS (3 BUKOPHCTAHHSIM METO/IB KOMIT IOTEPHOTO
MOJIEJTIOBaHHSI, METOIiB TPOEKTHOI AisUTHHOCTI, TPEHIHTOBUX BIIPAB, aHAII3 IPOOIEMHUX CHTYAIIii, TOSICHEHHS, TUCKYCisl TOIIO);
caMmocTiifHa po0oTa (OmpaIfoBaHHS TEOPETHYHOIO MaTtepiaiy, MiArOoTOBKa J0 BHKOHAHHSA Ta 3aXHCTy J1a0OpaTOpHUX poOiT,
MMOTOYHOTO Ta IMiACYMKOBOTO KOHTPOJIO) 3 BHKOPHUCTAHHSAM iH(POPMAaLifHO-KOMIT IOTEPHHX TEXHOJIOTi Ta TEXHOJOTIH
[[HCTaHL[iﬁHOFO HaBYaHHA.

7. MeToau KOHTPOJIIO

[MoToyHnii KOHTPOJB 3IOIMCHIOETHCS Wil Yac ayAWTOpHHUX Ja0OpaTOPHUX 3aHATh, a TaKOX Y JHI HPOBEACHHS
KOHTPOJIHUX 3aXO0JIiB, BCTAHOBJICHHX POOOUYOI0 MpOrpamoro 1 rpadikoM OCBITHROI'O TPOLECY, B T.4. 3 BUKOPHCTAHHSIM
MopnypHOTO cepeoBHIIa Ul HaByaHHA. [Ipu bOMY BUKOPHUCTOBYIOTBCS TaKi METOH IIOTOYHOT'O KOHTPOJIIO:

— OLIHIOBAaHHS PE3yJITATIB 3aXHUCTY JIAOOpaTOPHHUX POOIT;

— TECTOBHMH KOHTPOJIb 3aCBOEHHS TEOPETHYHOTO Ta MPAKTHYHOTO MaTepiaiy 3 TeM.

[Ipn BuBeneHHI MiJICYMKOBOI CEMECTPOBOI OMIHKM BPaXOBYIOTHCS PE3YNBTATH SIK MOTOYHOTO KOHTPOJIO, TaK 1
ITiJICyMKOBOT'O KOHTPOJIIO, SIKUH MPOBOJMUTHCS 3 YCHOTO MaTepially MUCLUUILIIHK 3a OlneTaMu, NONepeJHbO0 PO3pOOJICHUMH i
3aTBEpKCHUMH Ha 3acifiaHHi kadeapu. 3100yBay BUILOI OCBITH, SIKUi HaOpaB 3 Oy/b-KOT0 BHY HaBYAIBHOI pOOOTH, CyMY
6aiB HIK4y 32 60 BiICOTKIB Bi/i MAKCUMAJIEHOTO 0alTy, He 0ONYCKAECMbCA 110 CEMECTPOBOTO KOHTPOJIIIO, TOKK HE BUKOHAE 00CST
pobotu, nependoaycHuii Pobovoro nmporpamoro. 3100yBay BUINOT OCBITH, SIKUI HAOpaB MO3UTHBHUIN CepeIHbO3BaXkeHUI Oai (60
BIZICOTKIB 1 OLJbLII€ BiJl MAKCUMAIILHOTO 0aiy) 3 yCiX BHIB MOTOYHOTO KOHTPOJIIO 1 HE CKJIAB ICIIUT, BBAXKAETHCS TAKUM, SKHUH
Mae akaneMigHy 3a0oproBaHicTb. JIikBimaIis akameMidHoi 3a00pPTOBAHOCTI i3 CEMECTPOBOTO KOHTPOJIO 3IHCHIOETHCS Y TIEpio]
eK3aMeHaliiHoi cecii abo 3a rpadikoM, BCTAHOBJICHUM JIEKaHATOM BiOBiIHO 10 «IloyI0XKEeHHS PO KOHTPOJIb 1 OLIHFOBAHHS
pe3yJbTaTiB HaBYaHHsI 3700yBauiB BUIIOT OcBiTH Y XHVY».

8. MoJiTnka AUCHMILIIHA

[MoniTnka HaB4YadbHO! MUCHMIUIIHKM 3arajoM BH3HAYAETHCS CHCTEMOIO BHMOT J0 3100yBadya BHIIOI OCBITH, IO
nepeadavyeHi YMHHUMH TOJIOKCHHSIMHA YHIBEPCUTETY MPO OPraHi3aiio i HaBYAJbHO-METOAWYHE 3a0C3IMCUCHHS OCBITHHOI'O
nporecy. 30KkpeMa, IPOXOKEHHS IHCTPYKTaXy 3 TEXHIKM O€3IeKH; BiJIBIAyBaHHS 3aHATH 3 IUCHUIUIIHHA € 00OB’SI3KOBUM. 3a
00’€KTUBHUX MpHWYMH (MATBEP/DKEHUX JJOKYMEHTAIbHO) TEOPETUYHE HAaBYaHHS 3a IOTOKEHHSIM 13 JIEKTOPOM MOXeE
BiZI0yBaTHCh B OH-JIAlH peXUMI. YCIilIHE ONaHyBaHHs JUCIUILIIHU 1 opMyBaHHS (aXOBHX KOMIIETEHTHOCTEH 1 MPOrpaMHIX
pe3ynbTaTiB HABYaHHSA Mepeadadac HeoOXiqHICTh MIATOTOBKH A0 Ta00PaTOPHUX 3aHATH (BUBUCHHS TEOPETHYHOTO MaTepiany 3
TEMHM), aKTUBHO IPALIOBATH Ha 3aHATTI, SIKICHO MiJrOTYBaTH 3BiT, 3aXHCTHUTH PE3YJIbTaTH BUKOHAHOI poOOTH, OpaTH y4acTb y
JTUCKYCISIX IIOA0 MPUIHATHX KOHCTPYKTUBHUX PillleHb IPHU BUKOHAHHI 3100yBadamMu 1ab0opaTOPHUX POOIT TOMIO.

3m00yBadi BUIOi OCBITH MAarOTh JOTPUMYBATHCS BCTAHOBIICHNX TEPMiHIB BUKOHAHHS BCiX BHIB HaBYAIBHOI poOOTH
BIJMOBIHO 1O pobOouoi mporpamMu HaByaiubHOI aucumiuiind. [Ipomymiene ngabopaTopHE 3aHSTTS CTYIEHT 3000B’s3aHHN
BIJIIIPAIIOBAaTH y BCTAaHOBJICHUI BHKIAJadeM TEpMiH, ajleé HE Ti3Hille, HDK 3a JBa TIKHI OO KIHI[ TEOPETHYHHX 3aHATH Y
ceMecTpi.

3acBO€HHS CTY/ICHTOM TEOPETHYHOTO MaTepiaiy 3 JUCIUILIIHN OLIHIOETHCS 32 pe3yIbTaTaMHU TECTyBaHHs, a TAKOX 32
pe3ysbraTaMu 3aXUCTy JabopaTOpHUX POOIT.

3m00yBad BHUIIOI OCBITH, BHKOHYIOUH CaMOCTiifHy po0oTy abo iHIuBigyanbHy poOOTy 3 MIUCIHIUIIHH, Mae
JOTPUMYBATHUCS MOJIITHKN JOOPOUECHOCTI (3a00pOHEH] CIMCYBaHHs, IJIariar (B T.4. i3 BUKOPHCTaHHSIM MOOIIBHUX JEBaiciB)).
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VY pasi BUSIBIIEHHS NOPYILEHHS MOJIITHKK aKaJeMiqHOI JoOpoUYecHOCTI B OyIb-KUX BUIaX HaBYaJIbHOI poOOTH 3/100yBay BUILIO]
OCBITH OTPUMYE HE3a0BLIbHY OLIIHKY 1 Ma€ MOBTOPHO BUKOHATH 3aBJaHHSI 3 BIIIOBIAHOI TeMu (BUAy poOOTH), IO niependadeHi
pobouoro mporpamoro. byas-ski GopMu mopymeHHs akageMigHOi JOOPOUECHOCTI He 0OnYCKaAomyca.

VY Mexax BHBUYCHHS HABYAJIbHOI MUCHHWIUIIHU 3100yBadaM BHIIOi OCBITH TepeAdavyeHO BU3HAHHS 1 3apaxXyBaHHS
pe3yIbTaTiB HABYAHHS, HAOYTHX MUTSIXOM HEQOPMAaIbHOI OCBITH, 110 Po3MillleHi Ha qocTymHuX miardpopmax (Complete Guide
to Build 10T Things from Scratch to Market, https://www.udemy.com/course/complete-guide-to-build-iot-things-from-scratch-
to-market/?utm_source=adwords&utm_medium=udemyads&utm_campaign=Search_Keyword_Beta Prof la.ES_cc.ROW-
Spanish&campaigntype=Search&portfolio=ROW-
Spanish&language=ES&product=Course&test=&audience=Keyword&topic=InternetofThings%2810T%29&priority=Beta&ut
m_content=deal4584&utm_term=_. ag_167955717591 . ad_ 762856700041 . kw . de ¢ . dm_ . pl . ti dsa-

3500001 _. li_1012868 . pd_ . &matchtype=b&gad_source=1&gad_campaignid=21487757259&qclid=CjOKCQjw_L_FBh
DmARIsAItqgt5ybmEIAAON9-
EVgN8eEuaND4hHRWIhSvkJ8iBcssBIUENEV2beaaAaAuzBEALW_wcB&couponCode=PMNVD2525)  ski  crOpusioTh
(hopMyBaHHS KOMIIETEHTHOCTEH 1 MOTTIMONIEHHIO pe3yJIbTaTiB HAaBYaHHS, BA3HAYCHUX POOOYOI0 MPOrpaMoI0 TUCLUILIIHU, a0
3a0e3MevyI0Th BUBUCHHS BiMOBIIHOT TeMU Ta/abo BHIY poGiT 3 MporpaMu HABYAIBHOT AUCHUILTIHY (HeTanbHime y [TomokeHH]
PO TOPSIOK BU3HAHHS Ta 3apaxyBaHHS pe3yJIbTaTiB HaBUaHHS 3100yBadiB BUIIOL ocBiTh y XHY).

9. OuiHoBaHHS pPe3yJbTATIB HABYAHHS CTY/IEHTIB Y ceMecTpi

OriHIOBaHHS aKaJIEeMIYHAX JOCSITHEHb 3700yBadya BHINOi OCBITH 3IiHCHIOETHCS BinmoBimHO 10 «[lomoxeHHs mpo
KOHTPOJIb 1 OI[IHIOBAaHHS pe3yJIbTaTiB HaBYaHHS 3/100yBauiB BuIIoi ocBiti y XHY». [Ipn nmoroyHoMy oLiHIOBaHHI BUKOHAHOT
3100yBaueM pOOOTH 3 KOKHOI CTPYKTYPHOT OJTUHMIII 1 OTPUMAHUX HUM PE3yJIbTaTiB BUKJIa1a4y BUCTABIISE HOMY MEBHY KUIBKICTh
0aiiB i3 BcTaHOBIEHUX POO0OYO0I0 TPOrpamoro s Ib0ro Buay podotu. IIpu 1iboMy KOXKHA CTPYKTYPHA OJUHHUIIS HABYAIHHOT
pobotu Moke OyTH 3apaxoBaHa, SKIIO 3100yBad HaOpaB He MeHIe 60 BiICOTKIB (MiHIMATBHUN PiBEHB JUIS TIO3UTHBHOT OI[IHKH )
BiJl MAKCUMAJILHO MO>KJIMBOI CyMH 0aJliB, MPU3HAYEHOI CTPYKTYPHIN OIMHUII.

[Ipu ouiHIOBaHHI pe3yibTATiB HaBYaHHSA 3400yBadiB BHUIIOI OCBITH 3 OyIOb-SIKOTO BHIY HABYANBHOI POOOTH
(CTPYKTYpHOI OAMHMUIII) PEKOMEHAYETHCSI BUKOPHCTOBYBATH HaBE/ICHI HIDKYE y3arajbHEeHI KpUTepii:

Tabauus — Kpurepii oniHioBaHHSI HABYAJIbHUX J0CSTHEHDb 3/100yBaya BUILOI OCBiTH

Ouinka Ta piBeHb
AOCATHEHHSI
3100yBavyemM

3amianosanux ITPH Ta
copmoBannx

KOMIIETEHTHOCTeil

BinminHoO (BHCOKHiT) 3100yBay BHIIOT OCBITH TJIMOOKO 1 y TOBHOMY 00Cs31 OMaHyBaB 3MiCT HAaBYAJILHOTO Martepiaiy,
JIETKO B HBOMY OPIE€HTYETHCS 1 BMIUJIO BHKOPHCTOBYE TOHSTIMHWIN amapaT, yMi€ OB S3yBaTH
TEOpil0 3 TPAKTUKOIO, BHPINIyBAaTH NPAKTUYHI 3aBJaHHSA, BICBHCHO BHCIOBIIOBATH i
OOTpYHTOBYBAaTH CBOi CyIDKeHHs. BimMmiHHa omiHka mepembadae JOTIYHWEN BHKIIAA BiANOBIiIi
MOBOIO BHKJIaJ[aHHsI (B yCHil a00 y mHChMOBIH (opmi), teMOoHCTpyeE siKicHe 0(OPMIICHHS poOOTH
1 BOJIOJIHHS CHEUiaJbHUMH TPHJIaJaMd Ta IHCTPYMEHTaMH, MPHUKIAJHUMHU MpOrpamMamHu.
3m00yBau He BaraeTbCsl MPH BUIO3MIiHI 3allMTaHHS, BMI€ POOHMTH JeTalbHI Ta y3arajibHIOK4i
BUCHOBKH, JIEMOHCTPY€ INpPaKTH4YHI HAaBUYKU 3 BHpilleHHs (axoBuX 3aBaaHb. [Ipu Bigmosiai
JIONYCTHB JIBi—TPH HECYTTEBI HOXUOKU.

Jobpe (cepemnHiii) 3100yBau BUINOI OCBITH BUSBUB MIOBHE 3aCBOEHHS HABYAJILHOT'O MaTEpPialy, BOJIOIIE€ TOHATIHHIM
arnaparoM, OPiEHTYETHCS Y BUBYEHOMY MaTepiali; CBiZIOMO BUKOPHUCTOBYE TEOPETUYHI 3HAHHS JUIsI
BUpIIICHHS MPaKTUYHUX 3a/1a9; BUKJIA] BIAIOBIAI TPAMOTHHH, ajie y 3MicTi i opMi BimmoBimi
MOXYTb MaTH MICIIe OKPEMi HETOYHOCTi, HEHiTKi (hOPMYIIIOBAHHS MpPABHJ, 3aKOHOMIpHOCTEH
Tomo. Bimnoigs 3m00yBada BHUIIOI OCBITH OyIyeThCS HA OCHOBI CAMOCTIHHOTO MHCIICHHS.
3100yBay BUINOI OCBITH Y BiAOBIJIi JOITYCTHB JIBi—TPH HECYmMEG HOMUTIKUL.

3am0BITEHO 3mo0yBad BHWIIOI OCBITH BHUSBHB 3HAaHHS OCHOBHOTO IPOTPaAMHOTO Martepiady B 00cs3i,
(mocrartHiit) HEOOXiTHOMY JUTSI TIOAAIBIIOTO HABYAHHSA Ta MIPAKTUIHOI AiSUTEHOCTI 3a MPO(eCiero, CIIpaBIsSeThCS
3 BUKOHAHHSM IPAaKTUYHUX 3aBJaHb, IependadyeHux Mporpamoro. Sk mpaBuio, BiIOBiIb
3n00yBaya BHIIOI OCBITH OyIyeThCs Ha PiBHI PENpPOAYKTHBHOTO MHCJICHHS, 3700yBay BHIIOT
OCBITH Ma€ CJ1a0Ki 3HaHHSI CTPYKTYpPH HABYAIBHOI AMCLMILTIHY, JOIYCKA€ HETOYHOCTI 1 Cymmeei
ROMUIKU Y BIJITIOBI/II, BATAETHCS TP BIAMOBI/I HA BUI03MIHEHE 3anuTaHHs. Pa3om 3 TuM, HaOyB
HABUYOK, HEOOXiMHUX JJIsI BUKOHAHHS HECKIAJHUX MPAKTUYHUX 3aBlaHb, SKi BIIMOBIIAIOTH
MIiHIMQJIbLHUM KPUTEPISIM OIIHIOBAHHSA 1 BOJIOJIE€ 3HAHHSIMH, IO JJO3BOJIAIOTH HOMY TIiJ
KEpiBHUIITBOM BHUKJI3/Ia4ya YCYHYTH HETOYHOCTI Y BiAIIOBiIi.

Y3aranbHeHunii 3MicT KpuTepist OiHIOBAHHS

He3zanosinbHo

- 3100yBayu BHIIOI OCBITH BHUSBUB PO3pi3HEHI, OE3CUCTEMHI 3HAHHS, HE BMI€ BHIUIATH T'OJIOBHE i
(HemocTaTHIN)

JPYTOPSIIHE, OIMyCKAETHCS MOMWIOK Y BU3HAYEHHI MOHATH, MEPEKPYIYE IX 3MICT, XaOTHYHO i
HEBIIEBHEHO BUKIIA/IA€ MaTepiall, He MOYKE BUKOPHCTOBYBATH 3HAHHS [IPU BUPILICHHI TPAKTHIHUX
3aBlaHb. Sk MpaBwIIO, OIIHKA «HE3aI0BIIFHO» BUCTABISIETHCS 3M00yBadeBi BUIIOI OCBITH, KU
HE MOJE MPOJIOBXKHUTH HaBYaHHS 0€3 I0JATKOBOI pOOOTH 3 BUBUCHHS HABYAIBHOI AUCIMILTIHH.
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CTpyKTypyBaHHSI JMCHHUILTIHMA 32 BUIAMH HABYAJIbHOI PO0OTH i OLliHIOBaHHS Pe3y/IbTATIB HABYAHHS CTYJEHTIB J1eHHOL
¢opmu 3100yTTS OCBiTH Y ceMecTpi

AynutopHa po6oTa l KonTpoabHi 3axonn CemecTpoBHIi KOHTPOJIB
7 cemecmp
JlabopaTopHi poboTu Ne: TecToBUit KOHTPOJIB:
Icut .

1|2|3|4|5|6|7|8 T1 | T2 Pa3om Gais

KinpkicTh 6amiB 3a BU HaBYaJIbHOT pOOOTH (MIHIMYM-MaKCUMYyM)
35 | 35 | 35 [ 35 | 35 | 35 | 35 | 35 610 | 6-10 24-40 60.100°

24-40 12-20 24-40

Hpumimku: “3a nabpany 3 6y/Ib-KOTO BUJy HABYAIBHOT POOOTH 3 TMCIHUIUTIHU KiTbKICTh GaJliB, HUYKYE BCTAHOBJIEHOTO
MiHIMyMy, 3100yBad OTpUMY€ HE3aJ0BUIbHY OIIIHKY 1 Mae€ ii mepe3gaTh y BCTAHOBJICHHH BHUKIagaueM (JEKaHOM) TEPMiH.
[HcTHTYHIMHA OIIHKA BCTAHOBIIIOETHCS BIiMMOBIAHO 1Mo TaOnuili « CHiBBiTHOMIEHHS iHCTUTYIiHHOI MIKAJIM OUMiHIOBAHHA i
mkaau oninoBanua EKTC».

OuiHoBaHHS pe3yJbTATIB 3aXHCTY J1a0OpPaTOPHOI po6oTH

BukoHnaHa i odopmiieHa BIAMOBIIHO 10 BCTAHOBJICHHX METOAMYHUMHU PEKOMEHIAIIIMA BUMOT J1abopaTopHa poboTa
KOMIUICKCHO OLIHIOETHCS BHKJIAIa4eM NpH il 3aXHUCTi 3 ypaxyBaHHAM TaKHX KPHUTEpiiB: CaMOCTIHHICTh Ta NMpPaBHJIBHICTH
BUKOHAHHS; TIOBHOTA BIAMOBIl Ta 3HaHHS MPHHIUIIB MPOEKTYBAaHHS Ta (DYHKI[IOHYBaHHS KOMII'IOTEPHHUX Ta Kibep(hiznuHux
CHUCTEM; HASBHICTh 3aBJaHHI Ta METH POOOTH, OMUCY MPOTPaMHOi YaCTHHHU (Y BT MPOTPaMHOTO KOy abo OJOK-cXxemu),
OIMCY anaparHoi YyacTHHU (Y BUIVILAL (PYHKIIOHAIBHOT 200 CTPYKTYPHOI cXeMH (Y TOMY YHCIi 3 MOXJIUBICTIO MOJIEITIOBAHHS
a00 cUMyJIAIT y BIAMOBITHUX CEPEIOBHUINAX), CXEMH TIOTOKIB JaHUX, CLIEHAPI1B aBTOMATH3Allii, TOIIO), pe3y/IbTaTiB BUKOHAHHS
(Y BHUIIIAAI CKPIHIIOTIB pOOOTH MPOrapMHO-aNapaTHOi CUCTEMH abo 11 MoJenroBaHHs, OTpUMaHi rpadiky uu TaOiIMI, aHawi3
pe3yJbTaTiB, BUSIBJICHI OMIJIKM Ta NULIXH X BUIPABJICHHS, OSCHEHHS JIOTiKH POOOTH CHCTEMH, TOILO).

Pe3ynbTaT BUKOHAHHS 1 3aXHCTY 3100yBadeM BHUIIOI OCBITH KOXKHOT JIAOOPATOPHOI pOOOTH OIIHIOETHCS BiAIIOBITHO IO
tabuii KputepiiB oliHIOBaHHS HABYAIBHHUX TOCATHEHb 3700yBada BUIIOT OCBITH.

VY BunNaaKy BUSBJICHHS 3100yBadeM piBHS 3HaHb, HIKYOTO HiXK 60 BiJICOTKIB Bil MaKCUMaIBHOTO 0ajly, BCTAHOBJIEHOTO
Pobouoro mporpamoro it KOXKHOI CTPYKTYPHOI OJMHHUII, JJabopaTopHa poO0Ta oMY He 3apaxoeyembcs 1 s ii 3aXUCTY BiH
Mae JIeTaIbHIIIe OIPaIfOBaTH MaTepiall 3 TEeMH pOOOTH, METOIUKY 11 BAKOHAHHS, BUIIPABUTH I'Py0i MIOMIIIKK Ta IOBTOPHO BUHTH
Ha ii 3aXUCT y IpU3HAYCHUH AJIs HOTO BUKJIaJaueM dac.

OuiHOBaHHS pe3yJIbTATIB TECTOBOI0 KOHTPOJIIO

Koxxnuii 3 TectiB, nependaueHnx PoOouoro mporpamMoro, CKIAAAEThes i3 25 TECTOBHX 3aB/iaHb, KOXKHE 3 SIKHX €
PiBHO3HAYHHM.

BingmoBinHo 10 TaOmumi CTPYKTYpyBaHHS BHAIB pOOIT 3a TECTOBHH KOHTPOJIb 31100yBad 3aJIeKHO BiJl KUIBKOCTI
MIPaBIIIBHUX BiIOBiei Moxe oTpumarH Bif 6 no 10 6aiis.

Po3mnogis 6axiB B 3a/1€:KHOCTI Bil HATAHUX MPAaBWILHHUX BilMOBi/ell Ha TecTOBi 3aBIaHHSA

KigpKicTh MpaBUIBHUX BiAMOBigEH 0-13 14-16 17-18 19-20 21-22 23-25
BiZcoToK npaBrIIbHUX BiINOBiAEH 0-59 60-65 66-72 73-82 83-89 90-100
KinpkicTs OainiB - 6 7 8 9 10

Ha TtectyBanns BimBoguthess 45 xBuwmmH. CTYOEHT TPOXOOUTh TECTYBaHHA B OH-TNAWH pexumi y MoayiapHOMY
CepEeIOBHIII i HaBYaHHA. TakoX, CTYICHT MOXKE MMPOXOAUTH TECTYBAHHsI IIMCHMOBO, 3alMCYIOYH MPABKJIBHI BIAMOBIII Y TAIOHI
Biamnosiznei. [Ipu oTprMaHHI HEraTHMBHOT OLIHKK TECT CIIiA IEPE3AaTH 10 TEPMIHY HACHYNHO20 KOHTPOJIIO.

OuinoBaHHs pe3yJIbTATIB MiAICYMKOBOI'0 CEMECTPOBOr0 KOHTPOJIIO (icuT)

OcBiTHS Iporpama rnepeadavac mjacyMKOBUN CEMECTPOBUH KOHTPOJIb 3 TUCIUIUIIHK Y (OPMI iCTINTY, 3aBIaHHSIM SIKOTO
€ CUCTEMHE 1 00 €KTUBHE OIIHIOBAHHS SIK TCOPETUYHOI, TaK i MPAKTHUYHOI MiATOTOBKH 37]00yBaya 3 HABYAIBGHOI JMCITUTUTIHH.
CxraianHs iCIUTY BiZIOYBAETHCS 3a MONIEPETHLO PO3POOICHIMH 1 3aTBEPPKEHUMU Ha 3acilaHHi kadeapu Oineramu. BinmosigHo
JIO I[LOTO B €K3aMCHAIIIHHOMY O1JICTI MPOMOHYETHCS MOETHAHHS TUTAHB SIK TEOPETHYHOTO, TAK 1 MPAKTUYHOTO XapaKTepy.

Tadmuusa — OuiHIOBaHHA Pe3yJbTATIB MiICYMKOBOI0 CeMeCTPOBOr0 KOHTPOJIIO 3100yBadiB JeHHOI dopmu
HaBYaHHA (40 6agiB A5 MICYMKOBOT0 KOHTPOJIIO)

Jisl KOJKHOT0 OKPeMOoro BHY 3aB/IaHb
P y
MinimMaabHUH oo . . * MaxkcumanbHUil
Buau 3aBaannb .e IMoTenuiiini mo3uTUBHI 0aM .
(mocraTHii) 6a .o (Bucokmii) 6a
(3a]10BiJILHO) (cepenuiii 6a.1) (n00pe) (BinmMinHO)
Teopernune muradas Ne 1 3 4 5
Teopernune nuranus Ne 2 3 4 5
IIpakrryne 3aBaanns Ne 1 9 12 15
IIpakrryne 3aBaanHs Ne 2 9 12 15
Pazom: 24 32 40

Hpumimxa. “Io3umuenuit 6an 3a icnum, giominnuii ¢io minimanvnozo (24 6anu) ma maxcumanvnozo (40 éanis),
3Haxooumucs 6 mexcax 25-39 oanie ma po3paxogycmuca AK cyma 6anis 3a yci cmpykmypHi enemenmu (3a60aHH) icnumy.
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JIJ1st KO’)KHOTO OKPEMOT0 BUTY 3aBJaHb ITiICYMKOBOT'O CEMECTPOBOTO KOHTPOJIFO 3aCTOCOBYIOTHCSI KPUTEPIi OI[IHIOBAaHHS
HaBUAJIBHHUX JOCATHEHb 3100yBaua BHUINOI ocBith, HaBeaeHi Buimie (Tadiauus — Kputepii ouiHioBaHHSI HaBYAJbLHHMX
JOCATHEHb 3100yBaya BUIIOI OCBiTH).

[TizcymkoBa cemecTpoBa OLHKA 3a IHCTUTYLiHHOMIO mKaioko i mkaitoro €KTC BH3HauaeThCsI B aBTOMaTH30BAHOMY
peXuMi Ticis BHECEHHS BHKJIAJadeM pe3yJbTaTiB OIIHIOBAHHA y Oanax 3 ycix BHAIB HaBYAJIBHOI pOOOTH A0 €IEKTPOHHOTO
)KypHaiy. CHiBBIIHOIICHHS IHCTUTYIIHHOI IIKaMM OLiHIOBaHHS 1 mkamu ouiHioBaHHS €KTC HaBeneHi Hmkde y TaOmHIl
«CI1IBBIIHOIIIEHHS .

CeMecTpoBHH ICIUT BUCTABIISIETHCS, SIKILO 3arajbHa cyma 0aiB, siky HaOpaB CTY/EHT 3 JUCUUILTIHYU 32 pe3yJIbTaTaMu
ITOTOYHOT'O KOHTPOJIIO, 3HAXOANUThCA y Mexax Bix 60 mo 100 6ais. IIpy nboMy 3a iHCTUTYLIHHOIO IIKAJIOI0 CTABUTHCS OILIIHKA
«BIIMIHHO/OOpE/3a0BIIBHOY, a 3a mKkanow EKTC — OykBeHe MO3HAYCHHS OIIHKH, III0 BiMOBiNa€ HAOpaHiil CTyIEHTOM CyMi
OaiB BiAMOBiAHO 10 Tabmwii CriBBiTHOIICHHS.

Tadauusa — CuiBBiTHOIEHHS iHCTUTYWiHHOT KA oWiHIOBaHHS i mkaau oninwBanua €EKTC

. . IncruryniiiHa ominka (piBeHb JOCSITHEHHS 3100yBayeM BHUIIOT OCBITH 3allJIAHOBAaHUX
Oninka PeiiTunrona . .. .
EKTC Kana 6ais : pe3yIbTaTiB HAaBYaHHS 3 HaB‘IaJ:If;HOl ,I[I/I(\:‘I_[I/IHJ'I.IHI/I)
3aJjik Icniut/nudepenuiiioBannii 3aik
Biominno/Excellent — BucokwWii piBeHb JOCSTHEHHS 3alTAHOBAHUX
A 90-100 pe3yJIbTaTiB HABYAHHA 3 HABYAIBHOI JUCIMIUIIHK, [0 CBIIYUTH IIPO
0e3yMOBHY TOTOBHICTh 3100yBada J0 TOHANBIIOTO HaBYaHHA Ta/abo
e npodeciiiHol aisTbHOCTI 32 paxom
B 83-89 S Joope/Good — cepenniii (MakCUManbHO JOCTAaTHIN) piBEHb IOCATHEHHS
o 3alJIaHOBaHMX PE3YJIbTATIB HABYAHHS 3 HABYAJIHHOI TUCIUILTIHN Ta TOTOBHOCTI
C 73-82 § JI0 TIOJANTBIIIOTO HaBYaHHS Ta/a00 TpodeciiHoi AismpHOCTI 32 paxom
™
D 66-72 3aoosinvnolSatisfactory — HasBHi MiHIMaNbHO JOCTaTHI Ui MOJANIBIIOTO
E 60-65 HaBYaHHS Ta/a6o npq(i)eciﬁHo'l' JISUTBHOCTI 32 paxom pe3ysbTaTH HaBYaHHSA 3
HABYAJILHOI JUCHUIIIIHU
° Hesaoosinvnol/Fail — Hwuska 3aluiaHOBaHWX pe3yNbTATiB  HAaBYAHHSA 3
EX 40-59 § HaBYAIBHOI JIMCUMILTIHH Bi/ICYTHS. PiBenp HaOyTHX pe3yJIbTATIB HABYAHHS €
2 HEAOCTATHIM ISl TTOJANIBIIOT0 HaBYaHHS Ta/abo mpodeciiiHol misTpHOCTI 3a
[a+]
§ ¢daxom
F 0-39 s HesaoosinvnolFail — PesynbTaTt HaBYaHHS BiZCyTHI

10. IuTanHs A1 CAMOKOHTPOJIIO pPe3y/IbTATIiB HABYAHHS

30

Crexk.

. PericTpu mpouecopa.
. CTpyKTypa MaliuHHOT KOMaH/IH.
. Crioco0u 3ajaHHs OTlepaHAiB KOMaH/IH.

. Eranu miarotoBku mporpamu Ha aceMoepi.

. CTpyKTypa mporpaMHoro 3abe3nedeHHs: CHCTeMH 00poOku iHdopmatii.
. 3arajibHi TIOHATTS IIPO apXITEKTYpy CUCTEMH 0OpOOKH iH(pOpMaIlii..

. CermeHrariist mam'sti.

. 3MIIIEHHS B CErMEHTaX.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

JlicTuHT 3 MepexpecHUMH OCHIAaHHSAMH 1 JIIYMIHHHK MTOJI0KEHHS B aceMOuepi.
CrpolieHi JUPSKTHUBH CEIMEHTIB.

JliarHOoCTHKA TTOMUIIOK.

THimiami3arist B 3aXUIICHOMY PEXKHMI.

Peuenns MoBu acembOuiepa.

Jupextusu.

CTpyKTypa CHCTeMH KOMaH]I.

Tunu omepaHiB.

Criocobm ampecariii orepaHIiB B aM'sTi.
CucremMa KOMaH][ IIPOLIecopa.

JloriyHi KOMaHIH.

Komannu 3cyBy.

ApudmeTniHi oniepallii HaJ MIJTUMHU IBIHKOBUMH YHCITaAMH.
KomaHau nepeTBOpeHHs THUIIB.
Komanyiu nepenadi yrpasiiHHS.
BezymoBHI niepexoau.

IIpouenypu.

YMOBHI nlepexo/u.

Komanna mopiBHSHHS cmp.

. Komanmu ymoBHOTO miepexoy.

CrangapTHI BAMOTH JJO HaITMCAHHSI CHCTEMHOT'O ITPOTrpaMHOTro 3abe3nedeH s Ha MOBi acemOuiepa.
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31.
32.
33.
34.
35.
36.
37.
38.
39.

Oprani3zarist IUKIIB.
MopayipHe nporpamMmyBaHHSI.
Exocucrema InTepHery pedeil.
TexHomorii, MOKJIaZieHi B OCHOBY PO3BUTKY [HTEpHETY pedei.
EBomomnis [aTepHeTy peueit.
Iudpacrpykrypa [HTEpHETY peyeil.
IIOHATTS KOHTEKCTY.
MepesxHi CTaHAAPTH 1 TEXHOJIOTIi.
Joctyn 1o mepexi Ta MepesxxHi TexHouorii [oT ¢isuunoro pisusi: LPWAN, Cellular, Bluetooth Low Energy

(BLE), ZigBee, NFC, RFID, Wifi, Ethernet.

40.

41
42

44
45
46

48

72

74

77
78
79
80
81
82
83
84
85
86

MepexHni Texnouorii loT piBus [ntepuery: IPv6, 6LoWPAN, RPL.

. OOMesxeHi By3iHi, 0OMEXeH1 Mepexi.

. Mepexui Texnonorii loT npuknaanoro pisus: MQTT, AMQP, XMPP.
43.
. Crargaptu cymicHocTi [HTEepHETY pedei.

. Eranmonni mozmeni [atepHery peueii.

. ETamonna monens BeecBitaboro dopymy loT (IoTWF).
47.

Mepexi 5G.

OpeiitmBopk Oe3mnexu [oT.

. [Ipobnemu, oB’s13aHi 3 Mepexxamu [HTepHETY peueii.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

3B"s130k M2M.

Apxitektypa [HTepHETY peueii.

dyHKIiOHANBHUH cTeK [HTepHeTY peyeil.

Tyman, nepudepiiini npuctpoi Ta XMapa B [HTepHeTi peueii.
TymanHi oO4HCIEeHHS.

I'pannyHi 0O0UYHCIEHHS.

OyHKITIOHATBHI OJTOKH ekocucTeMu [HTepHeTy pedeii.

BesnpoToBi cTanmapTi 38’ 43Ky B [HTEpHETI peueii.

Texnomoris 6e3aporoBoro gocryny IEEE 802.15.4.

@iznunmiit Ta MAC pieai [EEE 802.15.4.

Tonomnoris ta 6e3nexa IEEE 802.15.4.

Texnomoris 6e3gporoBoro gocrymy 802.11ah.

®izuunnit ta MAC piBai 802.11ah.

Tomnonoris ta 6e3nexa 802.11ah.

Texuouoris 6e3aporoBoro aocryny LoRaWAN.

®iznunnit ta MAC piBai LoRaWAN.

Tomnonoris ta 6e3nexa LoRaWAN.

MepexxHui piBeHb: 00MeXKeH1 By31u, 00MexeHi Mepexi, Bepcii IP.
6LoWPAN.

3acTocyBaHHS TPAHCIIOPTHOT'O MPOTOKOITY.

Anarnranis SCADA mis IP.

[IpoTtokonu npukiamHoro piBHA [HTEepHETY pedeii: CoAP ta MQTT.
Crparerii mpoeKTyBaHHS POTpaMHO-amapaTHUX NpUCTpoiB [HTepHETY peueii.

. baratopiBHeBa apxitexTypa [HTepHETY peueii.
73.
. Criertudikarist METH 1 BUMOT.
75.
76.
. Cneundixkais iHpopMmaniiHOT MozeIi.

. Cneundikanii mocimyr.

. Cneundikanis IoT piBHs.

. Cnenndikauis ¢pyHKIIIOHaTIBHOTO TOAAHHS.

. Criertuikarist onepariifHoro mogasHs.

. Bumorn o anapaTHo-texHigyHHX 3ac00iB B [0T.

. Bubip mMix mumatamu 171 po3poOKH MiKpOKOHTPOJIEPIB i OAHOTUIATHUMHI KOMIT FOTEPaMH.
. Arduino sik anapatHa mardopma ajsi poeKTiB IHTepHeTy peueii.

. BOynoBana o6uuncitoBagbHa JIOTIKA.

. AnapaTHe 3a0e3neueHHS BOYJOBaHUX CHCTEM.

87.
88.
89.
90.
91.
92.
93.
94.
95.

KomroHeHTH eTaioHHOT apxiTekTypu [HTepHeTy pedei.

Crerudikariis mporecy.
Crienmikaris MoJesi npeaAMeTHOT 00J1acTi.

[Tporpamue 3a0e3nieyeHHs] BOYJIOBaHUX CHCTEM.

MikpokoHTposiepH Juis BOy10ByBaHUX 00uucieHb B mpuctposix loT.
BynisenbHi 6oku [oT.

PiBHi apxitektypu loT.

loT-matdopma sik TpoMikHE ITporpamMHe 3a0e3neyeHHs .

Crek Texnomorii mrargopmu loT.

OnTumizamis po3pooku monaTki IoT 3a monomororo mratdopmu loT.
KepyBanHs nporpamHo-anapaTHUMU OIpUCTPOSIMU [HTEpHETY peuei.
[TpoGnemu kepyBaHHS MPOrPaMHO-aNapPATHAMH [IPUCTPOSMH.
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96. [IpoToKoiM KepyBaHHS NPOrPaMHO-AIIAPATHUMH ITPUCTPOSMH.

97. ®yHKLIT KepyBaHHS [TPOrpaMHO-aNlapaTHUMHU TIPHCTPOSIMHU.

98. CtpykTypoBaHi Ta HECTPYKTYPOBaHi aHi.

99. Jlani B pyci.

100. dani B criokoi.

101. [TaHi y BUKOpUCTaHHI.

102. 3apgaui i npobiieMu aHATITUKY JaHUX B [HTepHETI pedeil: MacTabyBaHHs JaHUX, BOJATHIbHICTD JaHUX,
OJIepyKaHHA JaHUX.

103. Oneprxanns nanux 3 InTepHery pedeit Ta M2M npuctpois.

104. Baninauisi 1aHuX.

105. TexHounorii 30epiraHHs AaHUX.

106. Kareropi3zauist 1aHuX U151 30epiranHsl.

107. 36ip moiii.

108. O6umcaeHHs 3a T0OMOT0I0 XMapHOTI I1aThopMu Juts fojatkis/mociyr loT/M2M.

109. IMapagurmMa XMapHUX OOYHCIICHB.

110. Cepsicu xmMapHUX IaT(HOpM.

111. Bipryamizarmis.

112. BnacTHBOCTI Ta IepeBaru XMapHUX 00UHCIICHb.

113. [IpoGieMu XMapHUX OOUYHCIICHb.

114. XmapHi Mozei po3ropTaHHS.

115. Bumoru 10 goaatkiB [HTepHETY pedeid.

116. Turepret pedveit 1 konuenuis [naycrpii 4.0.

117. Be3nieka B IHTepHeTi peueii.

11. HaB4yaJbpbHO-MeTOAMYHE 320€3NMeYeHHS

OcgitHilt mpouec 3 mucuumiian «Komm’rotepHi Ta kibep(di3ndHi CUCTEMH» IMOBHICTIO i B JOCTAaTHIM KiIBKOCTI
3a0e3neueHuii HeoOXiJHOI HaBYAILHO-METOANYHOIO JIITEPATypOI0 B MOJIYJIBHOMY CEpEIOBHIII.

12. MarepiajJibHO-TeXHi4UHe Ta MporpamMHe 3a0e3nevYeHHs JUCHUILIIHM (32 MOTPeOH)

Iadopmaniiina Ta xomm rotepHa miarpumka: [1K, oxHomnarHi komn otepHi cuctemu Raspberry Pi, MikpokoHTpOsepHi
riatu (ESP32, ESP8266), Mo06inbHI PUCTpPOT, 1aBadi Ta BUKOHABYI MOYJIi, MO/YJII pelie, eJIeMEHTH KOMYTAIlii Ta >KUBJICHHS,
MPOEKTOP IS IEMOHCTpAITIH.

Iporpamue 3a6e3meueHHsI Ta CEPBICH: CepeoBHIna s po3poOku Ta Hanaromkenus (Microsoft Visual Studio, Arduino
IDE, Wokwi), xmapuwuii 6pokep MQTT (HiveMQ), nokanbuuii 6pokep MQTT Mosquitto, xmapHi cepsicu (Blynk 10T, Arduino
Cloud, Home Assistant), inctpymentu ist mporpamyBanHs acembiepom MASM x86 ta AVR, odicHi mporpamu Ta A0CTyII 10
Mepexi [HTepHer.

13. PexomeHgoBaHa JiiTepaTypa:

1. McGrath M. Assembly x64 in Easy Steps: Modern Coding for MASM, SSE & AVX. In Easy Steps, 2021. 192 p.
ISBN-10: 1840789522

2. Hyde R. The Art of 64-Bit Assembly Language. Volume 1: x86-64 Machine Organization and Programming, 2021,
No Starch Press, 1032 p.

3. Microsoft Macro Assembler reference, Microsoft, URL: https://learn.microsoft.com/en-
us/cpp/assembler/masm/microsoft-macro-assembler-reference?view=msvc-170

4. Bugeja A. Learning Coding With The Raspberry Pi: Getting started... with Python Programming, 2025, 412 p.

5. Oner V. O. Developing 10T Projects with ESP32: Automate your home or business with inexpensive Wi-Fi devices,
eBook, 578 p.

6. Hassan S. ESP32 Arduino Programming Essentials, 2024, 280 p. ISBN-10: 979-8341235700

7. Gunjal P. R., Jondhale S. R., Mauri J. L., Agrawal K. Internet of Things. CRC Press, March 2024. ISBN
9781003858195.

8. Dow C. Internet of Things Programming Projects: Build exciting 10T projects using Raspberry Pi 5, Raspberry Pi
Pico, and Python. Packt Publishing, 2nd ed., June 2024. 458 p. ISBN-13: 9781835082959.

9. Gai K. Introduction to Cybersecurity in the Internet of Things. CRC Press, 2024. ISBN 978-1-032-69039-1.

10. Nicheporuk A., Dariychuk O., Danchuk S. Model of process for ensuring fault tolerance in internet of things networks,
Computer Systems and Information Technologies. 2024, No 2, P. 14-20

14. Inpopmamniiini pecypcu

1. Moaynsae cepenormuiie it HaBuanast. URL : https://msn.khmnu.edu.ua/course/view.php?id=7520
2. Enexrponna 6i6mioreka XHY. URL: http://library.khmnu.edu.ua/
3. Incruryuiiiauii penosutapiit XHY. URL : https://elar.khmnu.edu.ua/home
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CucreMHe NporpaMyBaHHs Ta iHTepHeT peveil

Tun pucuuIIiHT OO00B’a3K0Ba

PiBenn BHIIOT 0CBiTH Iepuuii (6axanaspcoxuil)
MoBa BUKJIaJaHHS Ykpainceka

Cemectp Cromuid

Kiabkicts npuznayenux kpeaurtis EKTC 5

@DopmMu 3100yTTA OCBITH, 111 AKHX BUKJIAAAECTHCS

MUCHHILTIHA Ouna (nenna)

Pe3yabTaTu HaBuyaHus. [Ticiis BUBYEHHS TUCIUTUTIHU CTYIEHT ITOBHHEH: 3HATH Ta MOSCHIOBATH OCHOBHI ITOHATTS,
MPUHIMIN poOOTH Ta apXiTEKTypH MPOrpaMHO-aNapaTHUX MPHUCTPOIB [HTepHETYy peueil; 3HaTH OCHOBU CHUCTEMHOTO
MIporpamMyBaHHs Ta MPUHIIAIIA poOOTH MikpokoHTposepiB AVR i miat Arduino, ESP32, ESP8266; 3acTrocoByBaTH
METOJIY TIPOTpaMyBaHHs Ha aceMOiiepi 3 BUKopucTaHHIM MASM 1 cucteMHEX 3a7ad Ta BOyIOBaHUX IMPUCTPOIB;
MPOEKTYBaTH Ta Peali3oByBaTH MPOrpaMHO-anapaTHI NPUCTPOi IHTepHeTy peuel i3 3aCTOCYBaHHSM CEHCOPIB,
BHKOHABYMX NMPHUCTPOIB, MEPEXKHUX TexHoJorii i mnardopm Blynk IoT; ananizyBatu Ta ompansoByBaTu AaHi Bix
AHAJIOTOBUX 1 ITU(MPOBUX CEHCOPIB; OIIHIOBATH TEXHIYHI XapaKTEPUCTHKHU arlapaTHUX 1 MPOTrpaMHUX KOMITOHEHTIB
g ontuMizanii podotu loT-cucrem; 3iiiCHIOBaTH MOIIYK Ta BUKOPUCTOBYBATH CydacHi iH(QOpMaIIiifHi TEXHOIOTii
JUTS PO3B’si3aHHs MpodeciiiHuX 3a/1a4; 3aCTOCOBYBATH 3HAHHS O€3MeKH i CTaHAapTiB s 3a0e3neueHHs HaliIHHOCTI
Ta e(heKTHBHOCTI MPOTrpaMHO-allapaTHUX PIillICHb.

3micT HaBYAABbHOIL IcuuIIinu. CUCTeMHe MPOrpaMyBaHHsI HU3bKOPIBHEBOIO MOBOIO MpOrpaMyBaHHs (acemMoJep)
MASM ta AVR; anapaTtHo-porpaMHi eleMeHTH cHcTeMH 0OpoOkH iHdopmMalii; cTpykTypa NOpOrpamMHOrO
3a0e3nedyeHHs cucTeMu oOpoOku iH(opMarllii; cTaHAapTHI BHMOTH [0 HANMHCAHHA CHCTEMHOTO MPOTPaMHOTO
3a0e3TeyeHHs] Ha MOBi aceMbJiepa; OCHOBHI KOHIICTIIII] Ta €TaloHHI MOAeNi [HTepHeTy pedeii; TeXHOJIOT 11, 10 JIeKaTh
B OCHOBi PO3BUTKY [HTepHETYy peueif; MepexHi cTaHAapTH 1 TeXHOJOrii [HTepHeTy peueil; mocTym 10 Mepexi Ta
mepexxHi TexHomnorii loT ¢izmanoro piBas: LPWAN, Cellular, Bluetooth Low Energy (BLE), ZigBee, NFC, RFID,
Wi-Fi, Ethernet; 6e3apoToBi ctanmaptu 38°s13ky B [ntepHeri peueii: IEEE 802.15.4, 802.11ah, LoRaWAN; mepesxHi
texHojorii IoT piBusa Iurepuery: [IPv6, 6LoWPAN, RPL; mepexuni texnomnorii IoT mpuknanxoro piBas: MQTT,
AMQP, XMPP; mepexi 5G; crannaptu cymicHocTi [HTepHeTy peueit; 6e3neka B [HTepHeTI peueit; 38’130k M2M i
SCADA; ctpaterii NpoeKTyBaHHA IPOTpaMHO-allapaTHUX MPHUCTPOiB I[HTepHETy pedeil; amapaTHO-TEXHIYHE
3a0e3rnieueHHs] [HTepHETY pedell; MPOTOKONM KEpyBaHHS IPOrpaMHO-anapaTHUMHU OPUCTPOsMH; Arduino sk
amapartHa IuaTgopma il IpoeKTiB [HTepHeTy peueil; acemOnepHi BcTaBku Ta (yHkuii Ha AVR-acembnepi npu
nporpamyBanHi Arduino; amapatHe Ta mporpaMHe 3a0e3nedeHHs] BOYJOBaHUX CUCTEM; O0araTopiBHEBa apXiTeKTypa
Inrepuery peueii; loT-mnardopma sik mpoMikHe porpamue 3a0e3MeueH s ; aHaTITHKA TaHUX Ta JOTTOMIXHIi CEpBiCH
B [HTEpHETI peueif; napaaurMa XMapHUX o0UuCiieHb; [HTepHeT peueit 1 konuenuig [uayctpii 4.0.

pepexBizutu — Cucremue nporpamue 3abesnedenns (ODIL.05), CuctemHe nmporpamHe 3a0e3nedeHHs, KypCOBHI
mpoekt (O®IL.06), Komm’'roTepHa cXeMOTEXHIKa Ta CHCTEMH aBTOMaTH30BaHOTO mpoektyBaHHS (ODIL.07),
KoMmm’roTepHa CXeMOTEXHIKAa Ta CHCTEMH aBTOMAaTH30BAaHOTO TMPOEKTYyBaHHS, KypcoBuil mnpoekt (O®DII.08),
Apxirektypa xomm torepiB (OPI1.09), Komm’'torepra norika (OPII1.17), KoM toTepHa Jiorika, KypcOBUIH MPOEKT
(ODII.18), Amnamiz gaaux (OPIL.20).

Kopeksizutu — Kpanigikariitna po6ora (ODI1.23)

3aniaHoBaHA HABYAJbHA AiSUIbHICTH. MiHIMAaNbHUI OOCST HaBYAIBHUX 3aHATH B OoaHOMY Kpemuti €KTC
HaBYAIIbHOI JUCIUTUTIHE IS neputozo (6akamaBpCchbKOTr0) piBHS BUIIOT OCBITH 32 JIEHHOIO (POPMOIO 3100y TTS OCBITH
cranoBuTh 10 rogun Ha 1 kpenutr €KTC.

®opmu (MeToAM) HABYAHHS: JICKUii (3 BUKOPUCTAHHSIM METOJIB Bizyaii3alii, IpoOJIeMHOro i iHTEpaKTUBHOTO
HaBYaHHA, MOTHBAlliHHUX MPHHOMIB, 1H(POPMALIHHO-KOMYHIKAI[IMHUX TEeXHOJOTrIH); nabopaTopHi 3aHATTS (3
BHKOPUCTAHHSIM METOJI[iB KOMIT FOTEPHOTO MOCITIOBAaHHS, METOIiB IPOEKTHOI MisSTHHOCTI, TPEHIHTOBHX BIIPAaB, aHAJII3
pOOJIEMHUX CUTYaIlil, OSCHEHHS, TUCKYCIs TOII0); caMOCTiiiHa po0oTa (OTpAIfOBaHHS TEOPETHYHOIO MaTepiay,
MiATOTOBKA OO BUKOHAHHSI Ta 3aXHUCTy Ja0OpaTOPHHUX pOOIT, MOTOYHOTO Ta TiICYMKOBOTO KOHTpPOJIO) 3
BHKOPHCTaHHSIM 1HQOPMAIIiTHO-KOMIT IOTEPHUX TEXHOJIOTIH Ta TEXHOJIOT1H JUCTAHI[IHHOTO HABYaHHS.

®opMH OLIHIOBAHHSI Pe3yJIbTATIB HABYAHHS. OLIHIOBAHHS J1a00paTOPHUX POOIT; TECTYBaHHS.

Bua cemecTpoBOro KOHTPOJIIO: iCTIUT

HaBuanasbHi pecypen:

1. McGrath M. Assembly x64 in Easy Steps: Modern Coding for MASM, SSE & AV X. In Easy Steps, 2021. 192 p. ISBN-
10: 1840789522
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2. Hyde R. The Art of 64-Bit Assembly Language. Volume 1: x86-64 Machine Organization and Programming, 2021, No
Starch Press, 1032 p.

3. Microsoft Macro Assembler reference, Microsoft, URL: https://learn.microsoft.com/en-
us/cpp/assembler/masm/microsoft-macro-assembler-reference?view=msvc-170

4. Bugeja A. Learning Coding With The Raspberry Pi: Getting started... with Python Programming, 2025, 412 p.

5. Oner V. O. Developing IoT Projects with ESP32: Automate your home or business with inexpensive Wi-Fi devices,
eBook, 578 p.

6. Hassan S. ESP32 Arduino Programming Essentials, 2024, 280 p. ISBN-10: 979-8341235700

7. MoaynbHe cepenoBuile st HapuanHs. JlocTym g0 pecypey: https://msn.khmnu.edu.ua/course/view.php?id=7520

8. Enextponna 6i6miorexka XHY. Jloctyn 1o pecypcey: http://library.khmnu.edu.ua/

Bukaanau: kaHza. TexH. HayK, goneHT Hivemopyk A.O.
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