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BCTYITHOTO €K3aMeHY 31 CreiaabHOCTI
F7 «Komn’orepHa iHxkeHepis»
JUIs BCTYIly HA HaBYaHHS 3a CTyNeHeM J0kTopa ¢disocodii

YMiHHS, 110 KOHTPOJIKKITHCS

3micT nporpamu

BynyBatu Ta J0CHI/DKYBAaTH MOJEN KOMII fO-
TEPHUX CHUCTEM i MEPEeX, OLIIHIOBATH iX aJIeKBa-
THICTh, BU3HAYATH MEXKI 3aCTOCOBHOCTI.
BukopucTOBYBaTH CydyacHI METOJH MOJIEIO-
BaHHS KOMII FOTEPHUX CHCTEM Ta MEPEXK.
[InanyBatu JOCHIDKEHHS KOMIT'IOTEPHHX CHC-
TEM 1 MEpeX METOJaMH IMITallifHOTrO MOJEINIO-
BaHHS.

BukopucToByBaTH crerjiaiizoBaHe IporpamHe
3a0e3neyeHHs JUIS BHUPILIEHHS 3aj1a4 iMmiTairiii-
HOTO KOMIT IOTEPHOTO MOJIEJIIOBAaHHS TEXHIYHHX
CHCTEM.

1 ImiTaniiine Mo/1e/IIOBAaHHS KOMIT IOTEPHHX
CHCTEM Ta Mepex

1.1 Merou noby10BH CTPYKTYpHHX, iHpOpMa-
HIHHUX Ta QYHKIIOHATBHUX MOJIEIEH
KOMIT IOTEPHHX CHCTEM 1 Mepex

1.2 MeToau Ta niaxoau 10 MOJIeIIOBaHHs Oe3-
NEPEPBHUX Ta JUCKPETHUX CHCTEM, Y TOMY
YUCITi, 3 BAKOPUCTAHHSAM CIEIiali30BaHUX
MaKeTiB MPUKJIAJIHUX POrpam

1.3 XapakTepHi 0cOOJIMBOCTI MOJIETIFOBAHHS PO-
3IMKHEHHX 1 3aMKHEHHX CHCTEM

1.4 MeToau OLIHKH aJIeKBATHOCTI iMiTAIlIHHAX
MOJIeJIeH KOMIT'IOTEPHUX CHCTEM 1 Mepex

CTBOpIOBATH CTPYKTYPHO-AJITOPUTMiYHE 3a0e3-
MEeYSHHsS] KOMIT FOTEPHUX CHUCTEM 31 3aJIyYeHHSIM
MepeKHHUX 1HGOpMAIIHHUX TEXHOJIOT1H.
OOrpyHTOBYBaTH apXiTEKTYpHi pilllEHHS Ta amna-
paTHO-TIporpaMHe 3abe3rneyeH s KOMIT I0TEpPHUX
CHCTEM 1 Mepex i3 00JIIKOM TeH/ICHIIH PO3BUTKY
cydacHHX 1H(OpMaIifHO-KOMYHIKAIIHHUX TeX-
HOJIOT1H.

2 Mepexni indpopmaniiini Texuosorii

2.1 KnieHT cepBepHa apXiTekTypa
KOMIT IOTEpHUX CHCTEM 1 Mepex

2.2 TexHosorii moOyI0BH APOTOBHX i 6e3/1poTo-
BUX KOMII IOTEPHHX CHCTEM 1 MEpPEX

2.3 MepexeBi TpOTOKOJIH

2.4 CyyacHi iHILIaTUBH MEPEKHHUX iHPOpMa-
wiitHux Texnonorii: Internet of Things, In-
dustrial Internet of Things, Web of Things.

BukopucTOBYBaTH Ha MPAKTHUIll CyYyacHI METOIH
Ta TEXHOJIOTIl CTPYKTYpHOTO IpPOEKTYBaHHS
KOMIT IOTEPHUX CHCTEM 1 MEPEXK.

BupimyBaru 3amadi ineHTH}IKaAIIfHOTO eKcrie-
PHMEHTY B pO3pi3l HPOEKTYBaHHS KOMII 10~
TEPHUX CHCTEM 1 MEPEXK.

OOrpyHTOBYBaTH ONTHMaJIbHY KOH(Iiryparmiioo
KOMIT FOTEPHHUX CHCTEM 1 MEPEeX BHXOJSYH 3 Ili-
JIel MPUKJIATHOTO 3aCTOCYBAHHS.

3 IlpoeKkTyBaHHSI KOMII'IOTEPHHX CHCTEM Ta
Mepex

3.1 MeToau Ta TEXHOJIOTIi CTPYKTYPHOIO CHHTE-
3y KOMIT FOTEPHHX CHCTEM 1 MEPEeK

3.2 MeTou CTPYKTYpPHOI Ta nmapaMeTpHYHOL
i1eHTH(}IKaLlil KOMIT IOTEPHUX CHCTEM i Me-
pex

3.3 MeToau onTuMi3ailii KOMII FOTEPHHX CHCTEM
1 Mepex

3.4 CroxacTuyHi MAXO/H JIO MPOEKTYBAHHS
KOMII IOTEPHHUX CHCTEM 1 MEpex

3acTOCOBYBATH CydacHI METOJM Ta TEXHOJIOTIl
JUIsl pO3pO0JIEHHS Ta HAJIaro KEHHs IJ100aTbHUX
KOMII FOTEPHUX MEPEK.

Po3pobnisiTH Ta BUKOPHCTOBYBaTH Cy4acHI Me-
TOJM Ta MoJeli iHpopMaliifHOT Ge3neKH.

4 TexHou10ril r;1002IbHAX KOMIT FOTEPHHX
Mepex
4.1 ApxiTekTypa riodaaTbHHX KOMIT FOTEPHUX
Mepex
4.2 Mopeni Ta 3acobu iHdopmaniiHoi O6e3nexu




YMiHHS, 110 KOHTPOJIOKTHCS

3micT nporpamu

OOrpyHTOBYBaTH JOLUIBHICTH Ta €(EKTUBHICTH
BHKOPDHCTaHHSI MEPEKEBHUX IPOTOKOJIB Ha pi3-
HUX  l€papXiYHMX  pIiBHSX riao0asbHUX

4.3 TIpoTrokosin OOMiHY JaHHUMH Y III00ATBHUX
KOMIT IOTEPHHX MepexKax

4.4 Metoau Ta 3aCOOH PO3MOITIEHHX MEpeKe-
BHUX 00YHCIICEHb

KOMIT IOTEPHHUX MEPEXK.

3acTocOoByBaTH METOJH aHali3y W CHHTE3y
CTPYKTYPHO-QJITOPUTMIYHOI Oprasizaiii kidep-
(bI3UYHUX CHCTEM.

OOrpyHToByBaTH KOMIOHEHTY 06a3y Ta mporpa-
MHe 3a0e3nedeHHs Mijl 4ac CTBOPEHHs i Haua-
ro/DKeHHs Kibepdi3uuHuX cucTeM.

OuiHoBaT Ta aHami3yBaTH (hYHKIIOHAIBHI Xa-
PaKTEpUCTHKH KiOepdi3uIHUX CHCTEM.

S Ilporpamuo-TexHi4Hi 3acobu kidepdizny-
HHX CHCTEM

5.1 Apxirtektypa Kibep}i3udHHX cHcTEM

5.2 JlaBaui Ta MiKpOKOHTpOJIepH Kibepdiznunux
CHCTEM

5.3 MepexeBi 3acobu Kibepdi3uyHUX CHCTEM

5.4 Ilporpamsi 3acobu 06poOku naHux y Kibep-
Gi3UYHUX cUCTEMax
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Kpurepii oninioBanHs oOkpeMHX 3aB1aHb GijleTa
Koxue TeopeTuuHe TecToBe 3aBaHHs GiseTa oUiHIOETECA | 6amom, a mpakTy-
YHE 3aBJlaHHs — 5 0ajaMHi, BUXOISYH 3 KPUTEPIiB:
a) 01HOOAIbHUH TeOPeTHYHHH TEeCT:

0 — BuOip BapiaHTa BiJNOBI/Ji NOMMIKOBHIT a60 06paHO GiIbLI OJHOrO BapiaHTa Bif-
TMOBIIi;

1 — oOpanuii npaBUIILHUIN BapiaHT BiAMOBIIi.

0) npakTHYHe pO3paxyHKOBe 3aBJaHHs (3a1a4a):

0 —3anaya He BupinryBanacs, a6o OyaM BUKOPUCTaHI GOpMyIH 3 rpyOHMMH TTOMHUIIKA-
MH, 200 SK Taki, 1110 He HaJIeXaTh J0 CYTi 3a/1a4i;

1 —3ajaya BUpiulyBanacs, aje B MiJCYMKy OyJM NpuBeeHi TiJibKU 3araibHi hopmy-
¥ Ta MipKyBaHHsl ab0 J1omy1IeHi rpy0i MOMMIKH y BUKOPUCTaHHI HOpMYIT;

2 —3aj1a4ya BUpiLIyBaiacs, aje AomylieHa rpyba nmomuika y ¢popmysti a6o B ii BUKO-
pPHUCTaHHI,

3 —3ajaya BUpILIEHA B 3arajJbHOMY BHJi, a00 MiCTHTh rpy0y MOMMIIKY B PO3paxyH-
Kax, abo K BIZICYTHS IpsiMa BiJMOBIIb Ha 3aITUTAHHS;

4 —3aj1aya BUpillleHa B LJIOMY MPaBUIIbHO, ajie 6e3 BiAMOBIIHUX IOSCHEHb, a060 J0-
MyllleHa He3HaYHa MOMMJIKA (HETOYHICTD);

S —3ajaya BuUpillleHa IPaBUJIBHO 3 BiJIMOBITHUMH MOSICHEHHSIMH.

B) NpPaKTHYHEe 3aBJaHHSA HA NPOrpamMyBaHHsI:

0 — nporpama BiJCyTHs, ab0 y MporpaMi BUKOPUCTAHHH HENPaBUIBHHUIA AJTOPHTM,
abo BUKOpPHCTaHI JaHi, IKMX HEMa€e B YMOBI 3a/1aui;

1 —y mporpami KOHCTPYKILii MOBU abo ciyx00Bi ClI0Ba BUKOPHUCTAHO CHHTAKCHYHO
HeTpaBUIIbHO, a00 MporpamMmy HEMOXJIUBO 3MICTOBHO iHTEpPIIPETYBaTH;

2 —y nmporpami Jieski KOHCTPYKLii MOBU ab0 ciy’k0O0Bi ClIOBa BUKOPMCTAHO CHHTAK-
CHYHO HENpPaBUIIBHO, B LIUIOMY IpOrpamMmy MO>KJIMBO 3MICTOBHO 1HTEPIPETyBaTH;

3 — y nporpami Bcl KOHCTPYKIIii MOBU a0 City»OO0BI1 ClI0Ba BUKOPUCTaHI CHHTAKCHY-
HO TPaBUJIBHO, ajle JOMYyIIeHl JesKl MOMWIKH (BIACYTHICTh HEOOXiTHOI KIJIBKOCTI
Jy’)KOK 200 Kparnok 3 KOMOIO TOIIIO);

4 — nmporpamMa BUKOHaHa IOBHICTIO PAaBUJIBHO, ajie BIICYTHI KOMEHTapi;

5 — mporpamMa BUKOHaHa IMOBHICTIO MPAaBUJIBHO 1 3 BI/IMOBITHUMU KOMEHTAPSIMHU.

Crpykrypa Oijiera
biner mictuth 40 OoAHOOATBHUX TEOPETHMYHHMX TeCTiB Ta 12 m’ATHOATBHUX
MPaKTUYHUX PO3pPaXyHKOBHX 3aB/IaHb (3aBJJaHb Ha MPOrpaMyBaHHS), SIKi OXOILTIOIOTh
BCi 3MICTOBHI MOJIyJIi POrpaMH icnuty. Y MiACyMKy MaKCUMalibHa cyMa OaiiB Oise-
ta ckiaaae 100 6aniB: 40 — 3a TeopeTUyHy 4acTUHY Ta 60 — 3a MpaKTUYHY.

IlIkana ouiHloBaHHA OljieTa
BerynHuii ek3aMeH ouiHIo€eTbes 3a mkanor 100-200 6aniB. MiHiManbHUHN 110-
3UTUBHHUM pe3yJIbTaT ICIUTY 3a BUKOHAHHS 3aBHaHb Oinera (kBamidikauiiHUN MiHi-
MyM) ckiazgae 25 6aniB. Llg kinpkicTs 6aniB BiAmNoBiae ek3ameHauiiHii ouinku 100
HIKaJIu OliHIOBaHHA. [lepeBeneHHs OaiiB 3a BUKOHAHHS 3aBIaHb OijeTa BCTYITHOTO
BunpoOyBaHHs 10 mkanu 100-200 BUKOHyeThCS BIAMOBIAHO 10 Tabiuui 5.23 poxat-
ka 5 IlpaBun npuiiomy 1o HTY «/lainpoBcbka nonitexHika». BerynmHukwy, siki 3a pe-



3yJIbTaTaMy iCIUTY HaOpaiu MeHII HiXK KBanidikauiiiHuii MiHiMyM, M036aBIsIOTECS
MpaBa y4acTi B KOHKYPCi.

Ilpuknaam ek3ameHauiiiHuX 3aBaaHb Oisera
a) 0AHO0AILHHUH TEOPEeTHYHHI TeCT:
Slka 3 6e3pOTOBUX TEXHOJIOTIH MIATPUMY€E MOXKIHUBICTH 100y 1081 Mesh-mepex?
a) Wi-Fi
0) LoRa
B) ZigBee
r) NB-IoT

0) npaKkTHYHe po3paxXyHKOBe 3aBJAaHHs (3a1a4a):

ITonpoBuii piBeHb KiOep}i3MUHOI CHCTEMH MOHITOPUHIY TeMIepaTypH HaBKOJMIIHBOIO
cepejloBuINa oOy0BaHO 3a NMPUHLMUIIOM 0e3poToBOT Mepexki JaBadiB. [Hdopmariiiini no-
BiIOMJIEHHS! MOJKYTh HAJIXOJIMTH Y BiJNOBIZHOCTI /10 TOMOJIOTI, IKY HABEJCHO Ha PHCYHKY
HIDK4Ye. YCi By3/IM Mepexi € He3ale)XHUMH. BiporiaHicts 6e3BiIMOBHOT poOOTH KOXKHOIO
By3Jla MIEPIIOro JIAHLIOTa CTaHOBUTH p1=p2=p3=0,95, a apyroro — ps=ps=ps=0.,9. HeoOxin-
HO OOYMCIMTH MMOBIPHICTh HEBCTAHOBJICHHS 3’ €/IHAHHSA MK NepeaaBayeM Ta MpHiiMadem
y 3a3HayeHil MepeeBiit opraHizaii.

Iepeoasau Hpuitmay

B) NpaKTH4YHe 3aB/IaHHA HA POrpamMyBaHHA:

Hamucatu nporpaMmuuii ko1 (0y/1p-1K0r0 BioMoI0 Bam MOBOIO mporpamyBaHHS) nepude-
piiitHOT 00pOOKM BUMIpPIOBAJIBHHUX JIaHUX, SIKI HAJXOAATH BiJl TPhOX aHAJOrOBHX JaBayiB
BosiorocTi. [lepudepiitnuii piBenb 06pobku nanux KidepdizuuHoi cucreMu mody/10BaHO Ha
0a3si cepiifHOro MiKpOKOHTpoJiepHOi 1atgopmu. Ha BUXozi AaBadiB reHepy€eThCs Hanpyra
B miama3oni Biji 0 B no 5 B, sika Mmoxke OyTu mepepaxoBaHa y BOJIOTICTh 3a (HOpMYJIONO:
W=18-U+3. B nporpaMHOMY KOJi Ma€ BiJi0yBaTHCh UKJIIYHE OMMTYBAaHHS JaBayiB i3 me-
piojioM 1 ¢ Ta ocepelHEHHS OTPUMAHUX JAHMX Ha KOXKHOMY iTepaliiiHoMy Kpoui. ko
CepeHE 3HAYEHHS BOJIOrOCTI MeHIe 3a HopMy (60 %), To Ha oiHOMY 3 IM(GPOBUX BUXO/IIB
Ma€ reHepyBaTUCh CTaH JIOTi4HOoi 1. Pe3ynapTaTi ocepe/IHeHHs BOJIOTOCTI MalOTh Bi3yai3y-
BaTHCh 3a JIOTIOMOTO0 MOC/IIZIOBHOTO iHTEpdeiicy.




