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l.

1. Mera Ancrtnn.niuu

rloJltrae y osnafionalenni acnipaHrin 3 cyqacHoro anaparHoro ra nporpruHoro cKJraAoBoro SMART-
cI'IcreM Ta <Iutepuery peuefi> (<Internet of Things>, <IoT>), a raKox MoxJruBocrrMr{

BHKopI,IcraHHt cyqacHl,Ix rexHoJrorift .qns anani:y ra o6po6neHHr BeJrr.rKHx AaHHX, IrIo Ao3BoJrprrb

ua6y^ttt 6arosux npaKTLItIHpIx HaBrrr{oK, rtoB'fl3aHHX 3 po3rnrHyrrrMlr rexuolorisun.

Ilonepegni snrroru Ao onaHyBaHHq a6o nu6opy HaBqaJrbnoi Aucquu.ninn:
3uamu; uo6yaony ra rIpaKrLIrIHe 3acrocyBaHHr (fyHruionanbHr,rx MoAeneft opranisarlifiHo-

exouottti.rHzx i nnpo6uuqo-rexHi.rH[x crrcreM, ir{eroAis ouiurcsaHHr pu:uris ix
[poeKTyBaHHq.

2, Buimu: $oprr,ranisosauufa ortrc 3aAa.r AocriANeHHr o[eparlifi n opranisaqiftuo-rexHiquux i

cl4creMax pisnoro upLI3HaqeHH.s, Bll3Harraru ix orrrlrMrrJrbHi posn'xsxu; 6ylynam uoAeli
onrI,IMaJIbHoro ynpaBniuus cucreu, onrnub]yl,arvr npoqecu ynpanniunq B cHcreMax pisuoro

rpH3HarreH Hfl. ra pinua iepapxii

3. Anoraqis nanqalrnoi Allcqun.niuu:

,{ucuunliua <SMART rexsolorii> HaJrexnrb Ao nepeniry Aucrlunliu upoQecifiHoi

niAroroexu acnipaura i e nig6ipxoBolo, rrr4Taerbcs ua 2-rouy poqi uanvauus. Bosa c[prMoBaHa Ha

3Ao6yrrr acnipanrou 3araJIbHI4x ra $axonnx KoMnereHTHocrefi B HanpsMi anaparuoro,

rporpaMuoro, in$opvraqiftnoro ra oprauisaqiftnoro sa6esne.reuHr cucreM aBToMarr,r3aqii s6opy,

nepeAaBaHHr i oupaqloBaHHs in{oprvrallii y pisurzx raJry3sx, KepyBaHHr Hr,rMtr ra iurerpauis s

in0opvrarliftno-rexsiqui ra SMART crcreMr 3 Br,rKoprdcraHHrM cy.racHoi rvrixponpoqecopuoi

texuixu, cneuiuieoBaHoro npI4KJraAHoro nporpaMHoro sa6egneqeHHr, rexsolorifi o6po6rcrz.qaHr4x)

B T.rr., ueroAin rxryqHoro iurerexry.

4. 3astaHHr (Hanva.nrni rtiri):
{ Ha6yrrr HaBI,IrroK rIpoeKTyBaHHs, Ta crBopeHHfl [pocrux eJreKTpoMexasiqHux ra

po6ororexHi.IHlax nairponpouecopHr,rx cr4creM Ans Br.rKoHaHHs Hr,rMr4 pisuux 3aAaq, B T.r{.,

iurerpauii ix e SMART cucreuu;

'/ poapo6rca nporpaMHoro ga6esneqeHHr is nuropucraHHsM crracHr.rx cucreM aBToMaru3oBaHoro

rrpoeKTyBaHHs;

'/ peani:auir o6rr,riuy iH$opvraqiero y cucreMax, s6epeNeuu fl ralux ra KepyBaHHr is

BI4KopL'IcraHHsM ocHoBHHX suAis iurep(feftciB ra MepexeBHX npororcolin, lri
BrlKopr4croByrorbcq y npr4crporx iurepuery pe.reft .
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5. pB3yJIbTATlI HABTIAHIIfl 3A AI4CUUIJIIHOIO:

6. CTIIBBIAHOIIIEHHS PE3yJIbTATIB HABTIAHHfl AI4CIIHIIJIIHII 13

TIPOTPAMHIIMII PE 3YJIbTATAMI,I HABIIAHIIfl

Pesylsrarn HaBrraHHfl

tlrcunnrinu

llporpauui pesy.nsraru
HABqAHHg
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Perynrrar nanvannn (PH)
(1. 3Harr{; 2. nrvrirul 3. rorrynirauin; 4.

aBToHoMHicrr ra nianosi,uamuicru)

(Doprvru

(rala6o
preroAu i

rexuo.noril)
BUKJIA,IIAHHg

i HasqaHHs

MeroAn
ouinrosaHHfl Ta

noporonnfi
rcpurepift

ouiHronaHHn (ra
neo6xianocri)

Biacororc y

nhcypttcos
ifi oqiHui r
[ncqun.ltin

uKoa Pe:v.nsrar HaBqaHHr

PH I.I 3uaru cyuacni napiauru smart-cucteu, ii
aoxirerrvpv ra rIpLI3HaqeHHt.

Jlexqin

3aairc, aKmuBHa

po6oma ua
nercqit, ycui
eidnoeidi

20%

PH 1.2
3saru ocHosHi anaparui crnaAoei smart-
cucreM ra IoT.

PH I.3

3saru ocHoeHi nporoKonu 3B'fl3Ky,

apxirerrypy ra saco6u crBopeHHs ra
rrporpaMyBaHHr smart-cucreu ra IoT-
CI,ICTEM.

20%

PH I.4
3Haru 6asoni piureunr 4nr o6po6KI,I AaHLIx B

smart-cucreMax.

PH 2.1

Brr,riru Br{3Harrarr,r neo6xigHy apxirextypy
smart-cncreM Ta IoT silnosilno lo HassHoi

saaaqi. JIercqin,

caancmittu
a po6oma

3anirc, uodynuui
xoumponi,
6UKOHAHH'

sa6dauu,
qUHSCeHUX HA

cauocmiitny
oo6omv

20%

PH2.2

Buirra su6uparu seo6xillri ceHcopu rnfl
peanisauii ueo6xiAuoro $ynrcqiouary smart-
cr{creMlr ra IoT-cucreMl,{.

20%

PH2.3
Brvriru o6po6naru orprauani ,qaui s ceHcopin

Anr floAanbrxoro aHarisy.

cal40cmtuH
a po6oma

3anirc,

6UKOHAHHN

saedauu,
BUHeCSHUX HA

ca-uocmiituy
po6omy

5%

PH 3.I flpe4cranuru KoMnneKcHy iuSoprraauirc,
BlrKJracrr4 i4erc, [otcHI4T]I cyrr npo6leuu
(saaaui), cnoci6 po3n'r3aHut ra pe3yJlbrar;
3H axoArrru, auali:ynarl{ Ta BIzKopI{croByBarI4

in$oprr,rarlilo s pisuux AosiAxosux AXepeJI.

5%

PH 4.I [enroncrpaqia anropnreruocri,
iHHosaqifiHicrs, sucornfi cryninr
cavocrifiHocri, axaAeuiqsa ra npoQecifisa

.4o6povecuicrr, nocriAosHa siAAaHicrr
po3BldrKy HoBIax iaeft y npoueci npoSeciftnoi
Ta HayKoBoi .qisnrHocri.

5%

PH 4,2 Bi.qnosiaanbHo craBr{Tllct Ao BTIKoHyBaHLIX

po6ir, Hecrv si,{noei,{anruicrr 3a ixsto
sxicrr.

5%
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(s onucy oceimuuol npozpanu)

IIPH-I. Maru nepeloni KoHrlenryarlrHi ra
MeroAonoriqHi sHaHHt 3 KoMfl'IorepHI'IX Hayr i na

rtrexi npe.uMerHllx ranyaefi, a raKox AocliAsuurri
HaBr,rtrKr.r, AocrarHi AJIS flpoBeAeuux nayxonux i
npr{KnaAHI,Ix AocniAxeHb Ha pinui ocranuix
csirosux AocsrHeHb s siAnoeiAHoro HanpfiMy,

orpr,rMaHHt HoBLIx 3HaHb 'ra/a6o sAificueHHq

inHosarlifi.

+ + + +

IIPH-3. @opuylrcnaru i nepenlpffrl{ nnore3l{;
Br,rKopLIcroByBarI,I 4m o6rpyuryBaHHt el'IcHonris

uarexui AoKzulI{, 3oKpeMa, pe3yJlbraru
TeoperLIrIHoro aHarisy, eKc[eplIMeHTaJIbHI'Ix

AocriAxeus (onurynaHb, cnocrepexenr, ...) i
MareMarl,Iqnoro ra/a6o KoMr' Io-TepHoro

Mo.[eJI]oBaHnq. HatnHi litepatypsi aaHi.

+ +

IIPH-4. Pospo6nrru ra AocliAxyBarl'I
KoHrle[Tyanru i, trlateu atu'{Hi i roir,tu' rcrepni
rvroAeri npouecin i cucteu, eQerrunHo
Br4KopLIcroByBarLI ix ans orpl'IMaHHq HoBI'Ix 3HaHb

ra/a6o crBopeHHq innoealliftHrax upo,uyxrin y

roun'rorepnift nayui Ta AoTLITIHI'IX

rvrixAucqunliuaPnux Ha[PsMax.

+ +

IIPH-6. 3acroconyBarll cyqacHi tucrpyueHrll I

rexuororii nolxyKy, o6po6neuua ra aualisy
i u Soprraauii, toKpeu a, crarl,Icrl{ruri u etoAu anzurisy

AaHr.rx BeJII,IKofo o6cxry ra/a6o crlaAsoi
crpyKTypl{, cneqizutisoeaHi 6azu rasux ra
iu6oprraauifini cucreuu.

+

IIPH-7. Po:po6nrru ra pealisoByBarl{ uayxoni

ralalo inHosauifiHi inNenepni npoerrn, gri Aalom
M oNru s icrb nepeo cM I,I c lrurvt HarIB H e ra crBopI4TI{

Hoee qiricHe 3HaHHt mla6o npo$eciftuy npaKrI'IKy

i po:a'rsynarll 3Haqyui Hayxoni ra rexHorori'Iui
npo6revru rounototepHoi nayru 3 AorpI'IMaHHtM
HopM aKa,ueN{i.IHoi er}IKI{ i npaxynanuru
coqia$guxo exonouiuHI,Ix, eKoJlori'rHIlx ra
rrpaBoBHX acnexris.

+

IIPH-8. fnu6oro posytvtittt 3araJIbHI [pI{HIII{nI4 Ta

MeroAu xotrlu'rotepHl,Ix HayK, a raKox
MeroAonofirc uayronux AocniANeHb' 3acrocyBarl{
ix y uacuHx AocliAxeHHsx y c$ePi
rouu'rotepHllx HayK Ta y BrlKnaAaqrrifi npartuui.

+ +

IIPH-9. Bunuatu, y3araJlbHloBuru ra
BrrpoBaAxyBarlt B HaBTIaJIbHlIft upouec inuoeaqii
IcoMn' totepHl,Ix HayK.

+ +

IIPH-I0. 3.qificHronaru rorlyK ra rpuruuutlfi
aHaris iHQoprraauii, KoHllenryanisallirc ra
peanisauiro HayKoBI4x npoexrin 3 KoMr'IotepHI4x

HAYK.

+ + +
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7. CXEMA OOPMyBAHITfl OUIHKI',I.

7.1. Ooprvrn oqinronaHHfl 3Ao6ynaqis ocnirnro-nayKoBoro cTyIIeHs:

- nigcyurcose ouiHroeanHfl: sariK.

- MaKcuJvtanuua/uiuiuanuua rcinurcicma 6aaie nrci notrcymu 6ymu ompunaui: 40124 6anis;

- p$yJtbmamu HasqaHun nrci 6ydymu otliuneamuca: PHl, PH2' PH3' PH4;

-'eipua npoeedeuun i eudu saedauu: vro.uylsui rorrponsui po6om y Qoprtai tecrie"

IIfIJTR,'Iflfq BIT B}IC HABqAJIbHOTO NE

Ns Metoa ouinrosaHus Pesylrtaua HaBqaHHfl, sxi
ouinrororrcs

Kinrxicrs 6a-n B

Marcuuyu Min MYM

I Arrusua po6ora ua lerqtt, Ycnt
ei,qnosiai

PHl.1, PHl.2, PHl.3,
PH1.4

10 6

2 Buxogauux 3aBAaHb, BI'IHeceHI'Ix Ha

norrnnr.ifisv no6orv
PHz,I,PH2.2 30 18

a
J Modynuui KoHmqonbHi Po6omu Y

Sopui mecmie I0 3anumaHb

KOilCHA

PH2.2, PH2,3, PH3.1,

PH4.1,PH4.2

20 l2

Bcsoro 60 36

3ao6ysa.d ocninro-uayroBofo cry[eHs, n<i ga pByJIbr€ITtlMI'I IroroqHofo oqiHroeaHut' ua6pwvt

cwapHo *.rury rirnKicrb 6anis Hix Kpr{Mwo-pospaxynroud uisiuyrra - 20 6wrir,' go 3aliry He

AOrryCKalOTbCq.

perouesAo sauuir rrainiuyrra floroqHofo orlinronasns - 36 6alie, ulo [pI4 MlHlMyMl

ni4cyruronoro oqisrcBaHHs 24 6atm sa6esneuye cyMapHo 60 6ilis, ro6ro AocflrHeHHr r'aiHir"ryrray

AJrs oTpLIMaHHs no3LITI,tsHoi oqinrra 3 AI'IoIII4IIJIiuu (sapaxynanux salixy)'

7.2. Opraniraqis ouiHrosanus: - rt- -- - -^t^--. ..

O6os,gsroBr{M e BprKoHaHHr 3aBAaHb, BI,IHeceHLIX sa cauocrifiuy po6ory sa rpa$irort'r po6o'roi

nporpaMll. O6os'ssroBLIM Ans AOrryCKy AO 3aniXy e BI'IKOHaHHS 3aBAaHb, BI'IHeceHHx Ha CaMOCTII'IHy

po6ory, Ao sra3auoi Br,rKraAaqeM EffiV, flepeA noqaTKoM eK3aMeHauifiHoi cecii, sriAHo

HABIIAJIbHOfO NJIAHY.

Tepvrinn npoBeAeHnn Qopnr ouinrosaHHs:

I. Aimuena po6o*o,o,eirqii:, ycui eidnoeidi; nporgoM HaBqaJIbHoro nepioay; 
: _ ___.

2. BurcouAuun sAedAuu, nuHeceHux HA npaKmuqui saunmmn" npOTsfOM HaBqaJIbHoIO neploAy;

3. Buxouauun uodynuHux KoHmponbHux po6im nicns saKiH'IeHuq KoxHofo slvlicroeoro MoAyns

Ao noqarKy ergaueuatdfoioi cecii'

y nnna,rucy eiAcyrHocri 3 [oBDKHr.x ilpFrr{H si'ulpauosaHruI 3aBAaHb ra IIepecKJIaAaHruI

ni^cyuronoro ouirto"u"n" sAiftcruoKrbcs y rirrroni,urocri Ao ,Iloloxerurg npo oprallisauirc

ocsiTrroro rpoUecy y IHc"rrryri rci6epnvnacr iM.. B'M. firyurcona FIAH Yrpauul"'

1 a IIIre nn ninno ourHoK
Biarrrinuo / Excellent 90-100

[o6pe / Good 7s-89

3aaosimno / Satisfactory 60-74

HesaaoniruHo i Fail 0-59
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JS Hasna.nenuii
Ki.nrrcicrr ronnH

JIexuiI CeruiHapn
Caruocrifiua

no6ora

Moay.rrr l. AnaparHo-rporparvrsi raco6u dMART cncreM))

I Bcryu n SMART-rexuo.norii.
Bcryu. Koporxa xapaKTepucrvKa Aucuunliuu.
floHsrrq <smart-rexHororii) Ta <iHtepuery
peuefi>(<IoT>). floHrrrt (peanbHoro qacy>. flousr-rfl
<posyrrrunfi> . npunaA. Ilepcnexrunui Ha[psMKrI
Br.rKopr.rcraHHs smart-TexHororii. flossrrs <xuapui
o6uucreuur>, <ryuauni o6uuclenH.a>1, <xpaftoni
o6qucreHHq). flpo6renan BrIpoBaAxeHHs ra
Br{Kopncrauus smart-rexsororii ra loT-cIEcreu.
flpo6nerraa xnacu$iraqii (po3yMHI{x> upulaAin ra
smart-cucrerra. flpo6reMz B3aeMoaii rr,rix (po3yMHuMI{)

rrp:anaraMr Ta IoT-crnaAoBLIMI,I. IoT-nnar$opMt4.
Besnexoszfi acnert crBopeHHs i nuxopucrannx <smart-

cr,rcreM)). Icuyrovi apxirercrypu smart-cucteu, ix
rono.noris. Erarousa MoAenb sia BcecsirHroro

Sopy,ry IoT. flepcneKrzeHi HarIptMKI,I po3BHrKy smart-
CI{CTCM

Cauocmiuua po6oma: O6nacri 3acrocyBaHHt i
r,roNrusocri <smart-cncreu> Ta <iurepHery peueft>
(<loT>). Icrryroqi uoAeni IoT, ix rnacu$ixaqir

J 5

z AnaparHi cr.naAoni SMART-cHcreM.
floHqrrs (ceHcop)), <posyuuufi ceHcop). AxrusHi ra
nacusHi ceHcopu. K.rracraSixauir iurererrya"rrHux
ceucopin. Xirraiqsi i 6ioxiMi.{ui ceHcoprE. Ererrpnuui
ceHcopu. Cencopu niniftnoro ra KyroBofo
nepeuiuleuur. Bileocescopu. Mirpoxonrponnepll ra
cucreMri Ha ix ocHoei. Ceucopuo-roun'rorepui
cucreMl{.
Ko.uyeauHr curH€rny. Ko.uynaunx AaHHX. Texuolorii ra
[poroKonr.r nepe4a.ri AaHr,rx na Aosri silcraui e IoT
Mepexax. Texsororis LoRaWAN ra iT apxirexrypa.
Texsororir SigFox. Texsororia Weightless-P.
Texsororii ra nporoKonl{ [epeAa.Ii AaHux ua xoporri
eilcraHi s IoT Mepexax. Texuororis, Z-Wave.
Texsororix NFC. Cucreuu ua 6asi RI'ID. Cucreuu
Bluetooth ra Bluetooth Low Energy. Cucreuu WiFi.
Cauocmiilua po1oma.' <Raspbeny Pi>-noai6ni r',rixpo-

roun'loreppr ra ix MoxJII,IBocri. Crimuuxosufi 38'fl3oK

Anf, rrepe.qa.{i AaHux (rexsororii EDGE,3G, LTE).

J 5

J Ilporparuni cK.natoei SMART-cIrcreM.
flporoxorrl iu$pacrpyKrypl{. Ilporoxon
r',rapurpyru:auii RPL. IEEE 802.15.4 flporoxoru
Br4f,BreHH.s cepnicin. Multicast Domain Name System
(mDNS). DNS Service Discovery. flpororcolu pinur

2 5

8. CTPYKTYPA HABIIAJIbHOI NIICUUNJIIHI4. TEMATI{TIHI,Ifr TIJIAH JIEKUIfr
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AoAarKiB. flpororol DDS. flpororol XMPP.
flpororor MQTT.
PosnonqoANeHi onepalliftHi cl4creMll AJIS cKJIaAoBLIx

smart-cucrenr (FreeRTOS, Embedded Linux, Mbed).
PosnoscroANeni cucreMl{ nporptlMyBanHs (IDE) alg
oKJTaAoBLIX smart-cucteu (Eclipse, Node-RED).
PosuoecroANeui $pefiMBopKl{ (frameworks) anr IoT
(Azure IoT Cisco IoT Cloud Connect. IBM Watson IoT.

Amazon AWS IoT Core. Oracle IoT).
Cauocmiilua po6oma: llonynrpui MoBI'I

rrporpaMyBaHHt rnfl cKJIaAoBI'Ix SMART-cracreu ra
IoT. MoNnueocri doeftr',rnopris,uls IoT'

4 O6po6rca lariux s smart- ra IoT-cscreMax.
flossrrs <poeno4ineui o6qptcleuss>. flosgrrs
<eenuKi)) .qaHi (nBig data>). Marunuse HaBqaHHt'

Mero.uu MaIxIaHHoro HaBr{aHHs. Hefipouui rvrepeNi.

Bipryanrua pezutsuicrs. .{ononueua pealruicrs.
Cencopni r'aepeNi. Ctau4apru (po3ryHoro uicru.
Buxopucrauur cKnaAoBI4x smart-cncreu ra IoT y
npoirrracronocri. Cucteun, uo Bl{Kopl{croBylorb

craaAosi (IxryqHoro iurelerry>>. llnar$opt'ttl, qxi

Br4Kopr.rcroBylorb xuapni o6'rucreHHt ra BeJIuKi o6'euu

AaHLIX. Ilnar$oprtrra, sri BlaKopl4croBylorb JII{ue

rexsororirc Cloud Computing. llnarSoprua CiDAP'
OpenloT.
Catrocmiilua po6oma.' <Posytvtuuit 6yluuor> ra fioro
cxraAoei. Cucreuu ssaetvloAii 3 Kopl{cryBarreM ta ix
Naoxrueocri.

z 5

Bcuoro ra vroqy.nr I t0 20

Mogy.nr 2. CyuacHi saco6u a;rn o6po6Kl{ ((BeJrsKrrx AaHHx>)

5 3aco6n niprya;ri:auii anaparuoi Ta nporpavruoi
gc.narosoi smart-cucreru ra IoT.
Bcryu. KoporxrEfi orntA cyqacHzx saco6is anaparuoi
nipryanisauii. BipryannHi naaruunu. finepnisopz.

QEMU. MoNrueocri Oracle VirtualBox. VMware
vSphere. VMware Workstation. Microsoft Hyper-V.
Koporrrafi ofrqA cyrlacHux saco6is nipryanisaqii sa

pinui onepauiftnoi cucreuu. Docker. FlatPak. Snap.

Kubernetes. Inrui saco6u nipryanisauii.
Cauocmiilua po6oma: Erraynrrop rraeilHQpeftuy

Hercules. Cucreua po3noBcloAxeHHs AoAarris Zero

Install.

2 5

6 Onepauiftui cucreMn AJIfl euylnuii anaparnlrx
cKJraAoBIrx smart-cucrenr ra IoT.
Bcryn. floHqrrs <BararosaAaquicrl>. OC Multics
(apxirexrypa, foJIoBHi xaparrepucruxu). Poaprna OC

Microsoft Windows ra Windows IoT (apxirercrypa'

roroeHi xapaKrepl{cruxu). Mac OS X. OC OS/2. OC

HarmonyOs. OC ReactOS.

Canocmiilua po6oma: OC RSX-I1 (apxireKrypa,

rorosHi xapaKTepncturu).

2 5
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Unix-noai6ui onepauiftni cucrerun.
Cran,uapr ISO/IEC/IEEE 9945:2009 (POSIX). OC Unix
(apxirexrypa, rorosHi xapaKrepl{crzru). OC Linux'
Ocnonsi Linux-noxiasi OC. OC Ubuntu, OC Android.

OC ChromeOS. OC FreeBSD. OC Qubes.
Cauocmiilua po1oma: OC Gentoo (apxirerrypa'

rorosHi xapaKTepllcruru).

2 5

8 :ucoO" qrn o6po6Ku ((BeJII'IKIrn> AaHnx y SMART-
cgcreMax ra cnJraAosnx IoT'
Bcryn. floHsmx <Eararonororosicrb)>. OrrlaA MoxJIpI-

socrefi MoBI4 [porpaMyBaHHt C++ 3 po3IuI{peHHsM

ISO/IEC 14882:2011 (C++11). OrngA Moxrusocreft
MoBLr Python nepcii 3 (Python 3.x). Oms.q

MoxJILIBocreft uonn uporpaMyBaHHq Java (Java SE 1l

LTS). OrlrA MoxJlllBocrefi uonu nporpaMyBauss C#

(C# nepcii 4).

flapanenelisrra (nnsuauenur, ocHoBHl MeroAI'I

peanirauii). fli.qrpuN.{ra acl'IHxpoHnrax,qifi (nueHaveHua,

ocuosHi MeroAI4 peui:auii)' KpocularQoprvrrricrr
(nusHaueHut, ocuonui MeroAI'I peani:auii)' Texsonorii
GPGPU (nusuaveHnr, ocHosHi MeroAl{ peanisauii).

Texsororii poruoaiJIeHpIX o6'rucleur (nuluauenHr,

ocHosHi MeroAI4 peaniaauii).

Canocmiilua po6oma: Mosa rporpaMyBaHHq

JavaScript. CrasAapr nporpaMyBanur Open HMPP'

2 5

BCbOIO: 18 40

3ara.nrnufi odcqr 60 zoduu, B roMy qucli:
Jlercuifi - 18 zoduu,
Koucynnauis - 2 zoduu,

Cavrocriina po6ora - 40 zoduu.

9. CIIIICOK PEKOMEHAOBAHOI IITEPATyPI4

9.1. Ocuoeui:

1. Information Resources Management Association. Smart Technologies: Breakthroughs in

Research and Practice I st Edition / IGI Global; I st edition , 2017 , 602 p .

2 Ed. By Heinz D. Kurz, Marlies Schiitz, Rita Strohmaier, Stella S. Zilian, The Routledge

Handbook of Smart Technologies An Economic and Social Perspective / Routledge,2022 ,

712 p.

3. Tripathy B. Internet of Things (loT): Technologies, Applications, Challenges and Solutions /

CRC Press,2017,334 p'

4. TexHolorii iurepuery pe.refi: Hasqamuufi noci6snr fEnextpouuufi pecypc]: HaBrr.

noci6. Anr cryA. cneqialrsorr:i 126 <Iurfoprrrauiftni cracrerral4 ra rexHolorii>, cneqiilisaqiq

<Iu$opuauifiHe ga6esnerreHHr po6ororexHiqsux cplcreM) / B. ItO. Xyparoncsrufi, I'O'

3enin; Klll ina. Iropr Ciropcrrcoro. - Ererrpouui rercrosi aaui (1 tpafin: 12,5 M6afir).

- Kuis: KllI inr. Iropa Cixopcrroro,2}2l. -271 c'

@ Baraurrufi O.B', 2025 Pix



9.2.,\odamxoei:

1. Christopher Harrold. practical smart Device Design and Constuction: Understanding Smart

Technologies and How to Build Them Yourself / Apress, 2020,434p'

2. Lake, D., Rayes, A., and Morrow, M., "The Internet of Things,'o The Internet Protocol

Journal, Volume 15, No. 3, September2012'

3. K. Wagner, Secure Routing in wireless sensor Networks: Attacks and countermeasures'"

First IEEE Intemational workshop sensorNetwork Protocols and Applications (SNPA'03)'

9. 3. InQ oPmaqirtni P ecYPc u

l. FreeRToS. Real-time operating system for microcontollers. URL: https://www.freertos'org/

2. Ubuntu Core URL: https://ubuntu'com/core

3. Eclipse IoT. URL: https://iot.eclipse'org/'

4. MQTT: The Standard for IoT Messaging. URL: htps://mqtt.org/.

5. Arduino. URL htps://www.arduino'cc/'

6. LoRaWAN. URL: https://www.thethingsnetwork.org/docsnorawan/

@ Earaurxr,lt O.B.,2025 Pir


