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BCTYIIHOT'O €K3aMeHY 31 CIel[ialbHOCTI
123 Komn’1oTepHa iH:keHepist
IUISL BCTYILy Ha HaBYaHHS 3a CTyIeHeM JoKTopa ¢inocodii

YMiHHS, 10 KOHTPOJIOKThCS

3micT mporpamu

BymyBaTu Ta IOCHIMKYyBaTH MOJEIi KOMII O-
TePHUX CHCTEM i MEPEeX, OIiHIOBAaTH X a/ieKBa-
THICTh, BU3HAYATH MEXI1 3aCTOCOBHOCTI.
BUKOpPHCTOBYBaTH CydYacHi METOAM MO/IEIIIO-
BaHHS KOMIT FOTEPHUX CUCTEM Ta MEPEXK.
[1anyBaTH MOCHIIKEHHS KOMII'IOTEpPHUX CHC-
TEM 1 MEepeXX METOAaMH IMITallifHOTO MOJIENIo-
BaHHS.

BukoprcToByBaTH CHELiali30BaHe IPOrpaMHe
3a0e3MneyeHHs Ul BUpIMIEHHS 3a1ad iMiTariii-
HOTO KOMIT FOTEPHOTO MOJICTIOBAHHS TEXHIYHUX
CHCTEM.

1 ImiTaniiine Moae1I0BaHHSI KOMIT'FOTEPHHX
CHCTEM Ta MepeK

1.1 MeToau noOyI0BH CTPYKTYPHUX, iHPOpMA-
LiHHUX Ta QYHKIIOHAIBHUX MOJENen
KOMIT FOTEPHUX CHUCTEM 1 MEpPEexK

1.2 MeTtoau Ta miaXou 10 MOJEIIOBAHHS 0e3-
MIEPEPBHUX Ta TUCKPETHUX CUCTEM, Y TOMY
YHUCJIi, 3 BUKOPUCTAHHSIM CIIeIliali30BaHIX
MaKeTiB MPUKJIaJHUX Iporpam

1.3 XapaktepHi 0cOOIUBOCTI MOZEIIIOBAaHHS PO-
3IMKHEHHX 1 3aMKHEHUX CHUCTEM

1.4 MeToau OLIIHKY aJIeKBaTHOCTI iMiTallifHuX
MoOJIeJIel KOMIT'IOTEPHUX CHCTEM i Mepesk

CTBOpIOBAaTH CTPYKTYPHO-aJITOPUTMiuHE 3abe3-
MICYCHHST KOMIT IOTEPHUX CHUCTEM 31 3aydeHHIM
MEpeXHUX iHPOpMAIiHHIX TEXHOJIOTIH.
OOrpyHTOBYBaTH apXiTeKTypHi pillIEeHHS Ta ama-
paTHO-TIporpamMHe 3a0e3nedeHHs] KOMIT FOTEPHUX
CHCTEM i Mepex i3 00JIIKOM TeHJEHIIH pO3BUTKY
cydacHuX iH(OpMamiiHO-KOMYHIKaIliifHUX Tex-
HOJIOT1H.

2 Mepe:xHi ingopmaniiiHi TeXHOI0TIT

2.1 KiieHT cepBepHa apXiTeKTypa
KOMIT IOTEPHUX CHUCTEM 1 Mepex

2.2 Texuouorii moOymoBU OPOTOBUX i 6E31pOTO-
BUX KOMIT'FOTEPHUX CUCTEM 1 Mepex

2.3 MepexeBi IpOTOKOIN

2.4 CyuacHi iHilIaTUBU MEpEKHUX 1HPOpMa-
niiHux Texuosorii: Internet of Things, In-
dustrial Internet of Things, Web of Things.

BukoprcTOBYBAaTH Ha MPAKTUIll Cy4acHI METOIH
Ta TEXHOJOTil CTPYKTypHOIO IIPOEKTYBAaHHS
KOMIT FOTEPHUX CHCTEM 1 MEPEXK.

BupimyBati 3agadi ineHTH(]IKAIIHOTO eKcIe-
PUMEHTY B pO3pi3li IMPOEKTYBAaHHS KOMII I0-
TEPHUX CUCTEM i MEPEX.

OOGIpyHTOBYBaTH ONTUMAJIbHY KOH(]iryparito
KOMIT FOTEPHUX CHCTEM 1 MEPEX BUXOIIYM 3 Iii-
Jiel TPUKIIaTHOTO 3aCTOCYBaHHSI.

3 IIpoekTyBaHHSI KOMII'IOTEPHHX CHCTEM Ta
Mepex

3.1 MeTtoau Ta TEXHOJIOTII CTPYKTYpHOTO CHUHTe-
3y KOMII'IOTEPHUX CUCTEM 1 MEpekK

3.2 MeToau CTpYKTypHOI Ta TapaMeTpUYHO1
inenTHdikamii KOMIT IOTEPHUX CUCTEM 1 Me-
pex

3.3 MeToau onTuMizallii KOMII IOTEPHUX CHCTEM
1 Mepex

3.4 CtoxacTH4HI HiAXOAU JO IPOEKTYBAHHS
KOMIT'IOTEpHUX CHCTEM i Mepex

3acTOCOBYBAaTH Cy4YacHI METOAM Ta TEXHOJIOTIL
JUTSL pO3pOOJIEHHS Ta HAJaroHKEHHS INI00aTbHUX
KOMIT FOTEPHUX MEpPEX.

Po3po0aTi Ta BUKOPHCTOBYBATH Cy4acHI Me-
TOJM Ta MOJIe iHbopMaIliitHOi Oe3meKH.

4 TexHoJI0ril r100aJbHUX KOMII’IOTEPHUX
Mepex
4.1 ApxitekTypa riobaJbHUX KOMIT IOTEPHUX
Mepex
4.2 Mojeni Ta 3acobu iHpopmaIliiiHoi 6e3nexku




YMiHHS, 10 KOHTPOJIIOTHCS 3micT mporpamMmu
OOrpyHTOBYBaTH IOIUIBHICTE Ta edekTuBHicTH | 4.3 [IpoTokoam oOMiHy faHMMH y IT100aIbHUX
BHKOPHCTaHHSA MEPEXKEBUX HPOTOKOJIB HA Ppi3- KOMIT FOTEPHUX Mepexkax
HUX  lepapxiynux  piBHAX  miobampHuX | 4.4 MeToau Ta 3ac00M PO3MOIUICHUX MEPeKe-
KOMIT FOTEPHUX MEPEK. BUX 00YMCIIEHD
3acTocoByBaTd MeTOAW aHamidy # cuHTe3y | S IIporpamuo-TexHivHi 3aco0n Kidepdizny-
CTPYKTYPHO-aJITOPUTMIUHOI oOpraHizamii kibep- | HHX cHCTeM
Gi3MYHUX CHCTEM. 5.1 ApxitekTypa Kibepdi3nuHUX CUCTEM
OOrpyHTOBYBaTH KOMIIOHEHTY 0a3y Ta mporpa- | 5.2 JlaBaui Ta MiKpOKOHTpoOJIepH KibepdizuaHux
MHe 3a0e3nedeHHsI IiJ] Yac CTBOPEHHS i Haua- CUCTEM
TOJDKeHHS KiOep(hi3MUHUX CHCTEM. 5.3 MepexeBi 3aco0u Kibep(hi3uuHUX CUCTEM
OmniHroBaty Ta aHaii3yBaTd (yHKIIOHaNBHI Xa- | 5.4 [Iporpamui 3aco6u 06poOku nanux y kidep-
PaKTEPUCTUKHU Kibep(hi3MUHUX CHUCTEM. Gbi3MYHUX cHCTEMax
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KpuTtepii oniHioBaHHSI OKpeMHX 3aBIaHb OljleTa
Ko)xHe TeopeTnyHe TeCTOBE 3aBIaHHs Oinera OLIHIOEThCs 1 Oamom, a mpakTu-
YHE 3aBJaHHA — 5 0ajaMy, BUXOIAYH 3 KPUTEPIiB:

a) oIHO0AJIbHHMH TeOpeTHYHHUIl TeCT:

0 — Bubip BapiaHTa BiAIOBII MOMMIKOBHUM ab0 0O6paHO OiNBLI OJHOTO BapiaHTa Bif-
OB,

1 — oOpanwuii mpaBUJIbHUN BapiaHT BiAMIOBIII.

0) npakTH4YHe PO3paxXyHKOBe 3aBJaHHsI (3a1a4a):

0 —3agaua He BupinIyBajiacs, abo Oy BUKOPUCTaHI (GOPMYIIH 3 TPYOHMH ITOMHUJIKA-
MH, 200 SIK TaKi, 10 HEe HaJIeXaTh J0 CyTi 3a1a4i;

1 — 3agava BupilIyBanacs, aje B MiJACYMKY OyJIM IMpHUBEIEHI TUTbKH 3araibHi (hopmy-
M Ta MIpKyBaHHS a00 JOIyIIeHi rpy0i MOMIIIKHA y BUKOPHCTaHHI (HOopMyIT;

2 —3anaya BUpillyBayiacs, ajie JOMmyIlleHa rpyda nmoMuika y Gopmysai abo B 11 BUKO-
pHUCTaHHI;

3 —3amava BUpillleHa B 3arajlbHOMY BHi, a00 MICTUTh I'pyOy IMOMHUJIKY B PO3paxyH-
Kax, a00 X BIZICYTHS IIpsiMa BiJMOBIIb HA 3alIUTAHHS;

4 —3aja4a BUpIlIEHA B IUJIOMY NPaBHIBHO, aie 0e3 BiIMOBIIHUX MOSCHEeHb, a00 HO0-
nylleHa He3HayHa ITOMUJIKA (HETOYHICTB );

S — 3amava BUpilIeHa MPABUIILHO 3 BIAIOBITHUMH TTOSICHEHHSIMHU.

B) MPaKTHYHe 3aBJAaHHS HA NPOrpaMyBaHHSI:

0 — mporpama BiacyTHs, a0 y mporpami BHKOPHUCTaHHUN HENpPaBWJIBHUN aIrOPUTM,
a00 BUKOpHCTaHI JaHi, IKHX HEMae B yMOBI 3aj1adi;

1 —y nporpami KOHCTpYKLii MOBH ab0 CIIy)KOOBi CJIOBa BUKOPHUCTAHO CHHTAKCHYHO
HeTpaBUJIbHO, a00 IMporpaMy HEeMOXKIIBO 3MICTOBHO iHTEpIIPETyBaTH;

2 —y mporpami Aesiki KOHCTPYKIIil MOBU abo0 CIIy>kOOBi ClIoBa BUKOPHCTAaHO CHHTAK-
CUYHO HENPaBUIbHO, B IIIIOMY IIPOrpaMy MOXIJIMBO 3MiCTOBHO iHTepIIPETyBAaTH;

3 — y mporpami Bci KOHCTPYKIii MOBH 200 CIIy)KOOBI CIOBa BUKOPHUCTaHi CHHTaKCHY-
HO IIPaBWJIBHO, ajie JOIYyIIEH] JesKi MOMIJIKH (BiIICYTHICTh HEOOXiNTHOI KiJTBKOCTI
Iy’OK 200 KparokK 3 KOMOO TOIIO);

4 — nporpama BUKOHaHa ITOBHICTIO NTPaBIJIbHO, aJIe BIACYTHI KOMEHTapi;

S — nporpama BUKOHaHa MTOBHICTIO MPABUJILHO 1 3 BIAMOBITHUMHA KOMEHTAPSIMHU.

Crtpykrypa Oinera
biner mictute 40 OmHOOATBPHUX TEOPETHUYHUX TECTIB Ta 12 II’ITHOATBHHUX
IIPAaKTUYHUX PO3PaxXyHKOBUX 3aBIaHb (3aBlaHb Ha MPOrpaMyBaHH:), SIKi OXOILTIOIOThH
BCl 3MICTOBHI MOMYJIi IMPOTrpaMu iCUTy. Y MiACYMKYy MakCUMajibHa cyMa OajiB Oije-
Ta ckianae 100 6ani: 40 — 3a TeopeTHuHy YacTuHy Ta 60 — 3a TPaKTHYHY.

IIlkana ouiHoBaHHA OineTa
BerynHuii ek3ameH ouiHroeTbes 3a mkanor 100-200 6anis. MiHiMansHU# 10-
3UTUBHUN pe3yJbTaT ICIIUTY 3a BUKOHAHHS 3aBlaHb Oinera (kBasi¢ikamiiHuii MiHi-
MyM) ckianae 25 OamiB. L{g KigpKicTh OaliB BiAgmoBigae ex3ameHamiiHiil omiaku 100
IIKaJIM OILiHIOBaHHS. [lepeBeneHHs OaliB 3a BHKOHAHHS 3aBJaHb OijieTa BCTYITHOTO
BUnpoOyBanHs 10 mKanu 100-200 BUKOHYeThCS BIAMOBIAHO 10 Tabmuui 5.20 nonat-
ka 5 [IpaBun npuitomy no HTVY «/lHinmpoBcbka mosiTexHika». BerymHuku, siki 3a pe-




3yJIbTaTaMy ICTIUTY HaOpaJld MEHII HDK KBali(iKalifHUN MIHIMYM, T030aBIISIFOTHCS
IpaBa y4acTi B KOHKYPCI.

Ilpuknaam ek3ameHaniiHUX 3aBIaHb OlleTa
a) oIHOOAJIbHHUI TEeOPeTHYHHUIA TECT:
SIka 3 0e3JpOTOBUX TEXHOJIOTIH MiATPUMYE MOXIUBICTh MOOyn0BU Mesh-mMepex?
a) Wi-Fi
6) LoRa
B) ZigBee
r) NB-IoT

0) npakTH4YHe pO3paxXyHKOBe 3aBIaHHs (3a1a4a):

IlompoBuii piBeHb KiOepdizMyHOI CHCTEeMH MOHITOPHHTY TEMIIEpaTypH HaBKOJMIIHLOIO
CepeloBHINA MOOYAOBAHO 3a IMPHUHIUIIOM 0e3apoToBOI Mepexi maBadiB. [Hpopmartiiini mo-
BiZIOMJIEHHS MOXXYTh HAIXOIUTH Yy BiJMOBIXHOCTI O TOIOJOTII, SIKY HaBEIEHO HA PUCYHKY
HIDKYE. YCi By3IH Mepexi € He3aleXXHUMH. BiporigHicts 6e3BiAMOBHOI pOOOTH KOXKHOTO
By3Ja IIEPIIOTO JAHIIOra CTaHOBUTH p1=p2=p3=0,95, a apyroro — ps=ps=ps=0,9. HeoOxin-
HO OOYMCIINTH MMOBIpHICTH HEBCTAHOBJIEHHs 3’€IHAHHS MK IepeaaBayeM Ta HpUiiMaueM
y 3a3HadeHill MepekeBiil opramizarii.

Ilepeoasay Ipuiimay

B) IPaKTH4YHe 3aBJaHHS HA MPOrpaMyBaHHsI:

Hamucary nporpamuuil xox (Oyab-sfkoro Bimomor Bam MoBOIO mporpamyBanHs) mepude-
piiiHOI 00poOKM BHUMIpIOBATbHUX IaHUX, SKi HAIXOAATh Bifl TPhOX AaHAJOrOBHX JaBadyiB
BojorocTi. Ilepudepiiinuii piBeHs 00poOku maHMX KibepdizmyHOI cucTeMu MOOYI0BAHO Ha
0a3i cepiliHOro MiKpokKoHTposiepHOi muardopmu. Ha Buxoni NaBaviB reHepyeThCs Hampyra
B nianasoHi Bix 0 B mo 5 B, ska moxe OyTu mepepaxoBaHa y BOJIOTICTH 3a (OPMYIIOIO:
W=18-U+3. B mporpamHOMy KOAi Mae BigOyBaTHCh IUKJIYHE ONMUTYBAHHs JaBadiB i3 IIe-
piomoM 1 ¢ Ta ocepeJHEHHS OTPHUMAaHHX TaHUX Ha KOXHOMY iTepaliifiHoMy Kporii. SIKIo
CepeJHE 3Ha4YECHHS BOJIOroCTi MeHIIe 3a HopMy (60 %), TO Ha OZHOMY 3 IU(GPOBHUX BHUXOJIB
Mae reHepyBaTUCh CTaH JIOTi4HOi 1. Pe3ynpTaTh ocepelHEHHS BOJIOIOCTI MalTh Bizyalisy-
BAaTHUCh 3a JOIIOMOTOKO IOCIIAOBHOTO iHTEp(eicy.




