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PoGoua mporpama HaBuanpHOi AucUUIUIIHE «CeHCOpHI Mepexi» s 3400yBauiB
BUIIOi OCBITH OCBITHBOTO CTYMEHs «0akanaBpy» crmerianbHocTi 152 «Metposorist Ta
1H(DOpMaIliiHO-BUMIPIOBAJIbHA TEeXHIKa» OCBITHRO-TIpOeciiiHa nporpamMa
«Kowmm’rorepu3zoBani iH(popMaLiiHO-BUMIPIOBAJIbHI CUCTEMI» 3aTBepkeHa BueHoro
panor0  GakyIbTeTy KOMII FOTEPHO-IHTEIPOBAHUX TEXHOJOTIA, MEXaTPOHIKH 1
pobototexHiku Bia 28 ceprusa 2024 p., mpoTokoin Ne 6.
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1. Onuc HaBYAJIBLHOI AMCHUILTIHA
l'any3b 3HaHB, XapakTepuCTHUKa

HaIpsIM TiATOTOBKH,

HaB4YaJIbHO1 I[I/ICI_II/IHJIiHI/I

HaiimeHnyBaHHS MOKa3HUKIB OCBITHbBO- eHHa 3209HA
KBauTi(piKaIiHUII dopma dopma
P1BCHb HABYAHHS | HABYAHHA
I'any3b 3HaHb: .
: BUOIpKOBa
15 ABToMaru3aris NV
a LUKJ podeciitHoi
.. ) IATOTOBKH
Kinekicts kpeautis: — 4,0 MpUIa100yIyBaHHS

Tr>XKHEBUX TOOUH IS JEHHOI
dbopMu HaBYAHHS:
aynutopHux — 4,0
CaMOCTIHHOI
cryaeHTa — 3,5

pobotH

Mopymis — 1 CreniansHicTs 152 Pik miairoroBku:
3MICTOBUX MOAYJIB — 2 «Mertponoris Ta 4-i1 | 4-ii
1H(popmarliitHo- Cemectp
3aranpHa KUIBKICTh TOJIMH — BUMIpIOBaJbHA 7-i ‘ /-1
120 TEXHIKa» Jlekuii
32ron | 6 roa
IIpakTHuHi
32 | 6 ToJ
JlaGopaTopHni

OCBITHIi1 piIBEHb:
«OakanaBp»

CamocriiiHa podoTa

56ron | 108 rox

InauBigyaJibHi 3aBIaHHA:

Bun xonTpoOIIO:
KOHTPOJIbHI pOOOTH, 3BIT 3
1abopaToOpHUX POOIT,
3aJIiK

CmiBBiTHOIICHHS KUIBKOCTI TOJWH ayAUTOPHUX 3aHITh JO CAaMOCTIMHOI Ta
1HIUBITyaIbHOI pOOOTH CTAHOBUTH:

Ut TeHHo1 ¢opmu HaB4aHHS — 53 % ayauTOpHUX 3aHATH, 47 % caMOCTIMHOI

Ta 1HIUBITyaJIbHOI pOOOTH;

mtst 3a0uHO0i popmu HaBuaHHs — 10 % aymuropHux 3anath, 90 % camocTiitHOi

Ta 1HIUBITyaJIbHOI pOOOTH.
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2. MeTa Ta 3aBJAaHHA HABYAJILHOI JUCHUILTIHA

MeTo010 HABYAJILHOI IMCUMILJIIHU € HABYUTH CTYJCHTIB CTBOPIOBATH CEHCOPHI
MEpeXi, a camMe 3HaTH METOJM HaJlallTyBaHHs 1H(POPMAIMHUX 1 KOMYHIKAIIHHUX
TEXHOJIOT1IM  JUIsl BUMIPIOBAJIBHUX 3aJa4y, 3HATU OCHOBHI TIOHSTTS CTBOPEHHS
CEHCOPHUX MEpPEX, M0 TMOTPIOHO BUMIPSTH, 3HATH TEPEIiK IHCTPYMEHTIB IS
BUMIpIOBaHb, 3HATH Ta BMITH pOOUTH HaJaIITyBaHHS BUMIPIOBAIBHUX
1H(QopMaIITHUX 1 KOMYHIKAIlIMHUX Ha 06231 CCHCOPHUX MEPEXK.

3aBIaHHAMH BHMBYEHHSI HABYAJbHOI IWUCHUILUIIHM TIOJNrae y HaOyTTi
CTYJIEHTaMU 3HaHb, YMiHb 1 3[aTHOCTEHN (KOMIETEHIIIN) 1010 TOO0YI0BU Ta PO3POOKU
KOMIT FOTEPU30BAHUX CHUCTEM YHPABIIHHSI 1 €QEKTHUBHOTO BHUPIIICHHS 3aBJIaHb
npodeciitHOl TISITBHOCTI.

3MICT HaBYaJbHOI AWCIMUIUIIHK HampaBleHU Ha (OpMyBaHHS HACTYIHUX
KOMIIETEHTHOCTEeH, BU3HAYCHNX CTAaHJApTOM BHIOi OCBITH 31 cremiadbHOCTI 152
«Mertpouoris Ta iHpOpMaLIITHO-BUMIPIOBAJIbHA TEXHIKA!

K04.HaBuuku BUKOpUCTaHHS IHPOPMALIMHHUX 1 KOMYHIKALIIITHUX TEXHOJIOT1i.

K14.3gaTHicTh mpoekTyBaTu 3aco0u 1H(OpMAIiHHO-BUMIPIOBAIBHOI TEXHIKU
Ta ONKCYBATH MPUHIMI iX pOOOTH.

K15.3natHicT, BUXOASYM 3 BHUMIPIOBAJIBHOI 3ajadyi, MOSCHIOBATH Ta
ONKCYBaTH MPUHUMON  NOOYIOBM  OOYHMCIIOBAIBHHUX  KOMIIOHEHT  3ac00iB
BUMIPIOBAJILHOT TEXHIKHU.

K24.3natHicTh YIpaBIsATH 1HopMaItHUMU MpoIECaMHU y
KOMII FOTEpU30BaHNX BUMIPIOBAIBHUX CHCTEMAX.

OTprMaHi 3HaHHS 3 HAaBUAJIbHOI IUCIUIUIIHA CTaHYTh CKJIQJIOBUMHU HACTYITHUX
NpOrpaMHMX Ppe3yJbTaTiB HaBYaHHS 3a chemianbHicTiO 152 «MeTposoria Ta
1H(pOpMaIITHO-BUMIPIOBAJIbHA TEXHIKA:

ITP07. BMITU MOSICHUTH Ta ONUCATH NPUHLMIHN MMOOYJOBU OOUYMCIIOBAIBHUX
MIJCUCTEM 1 MOJYJIB, IIO BUKOPUCTOBYIOTHCS MNPU BUPILICHHI BUMIPIOBAIbHUX
3azay.

ITP13. 3uatu Ta BMITH 3aCTOCOBYBATH CydYacHi iH(GOpMAaIiitHi TeXHOJIOTII JJIst
BUPIIIEHHS 33/1a4 B cepl MeTpoJiorii Ta iHopmaIitHO-BUMIPIOBAIBHOT TEXHIKH.

IMP19. BwmiTu 3acTOCOBYBaTH MIKPONPOIIECOPH, MIKPOKOHTPOJIEPU Ta
BIJIMOBITHI ~ MpOTpaMHi  3aco0M 'y  KOMIT'FOTEpPH30BaHUX  iH(MOpMaIliiftHO-
BUMIPIOBAJILHUX CUCTEMaX.

3. IIporpama HaBYAJIbHOI AUCHUILIIHU

3micToBuiit MoayJib 1. OCHOBHI MOHATTA TAa apPXiTEKTYPA CEHCOPHUX Mepex

Tema 1. Cencopui mepexi. Ictopis po3BuTky ceHcopHux mepex (K04,
I1P19).
CeHcopHi cucTeMH Ta Mepexi. [CTopist pO3BUTKY CEHCOPHUX MEPEX.
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Tema 2. ApxiTekTypa Ta npoToKo;au ceHcopHux Mepe:xk (K24, ITP07).
Konmerist 6e31poTOBUX CEHCOpPHMX Mepek. KoHIeniiis iHTEpHET pedei.
[TpoTokonu nepenayi JaHUX y CEHCOPHUX MEPEXKAX.

Tema 3. IlepBunni neperBoproBadi ta Bumoru a0 aoxparkis(K15, I1P13,
11P19).

JlaTyuku Ta KOHTPOJIbOBaH1 mapameTpu. [Ipukmaau gomatkiB O€31pOTOBUX
CEHCOpPHUX Mepex. KoHTpoap Ta MOHITOPHHI TpaHCIOPTHUX 3aco0iB. Konmemniis
«Po3yMHHUI 1im».

Tema 4. AnapardHe Ta nporpamte 3a0e3nedyeHHsi ceHcopHux mepex (K15,
K24, 11P19).

[Inatpopmu nns poboTu ceHcopHux Mepex. [Iporpamue 3a0e3medeHHs Ta
nepenaya gaHux. Cranmaptu podotu 0e3apoToBUX Mepex. CTEeKH MepekeBUX
npotokoiiB. Komnanii jgiepu cBITOBOIO pUHKY.

Tema 5. IloOymoBa Ta ajaropuTMud (yHKIiIOHYBaHHAA 0e3APOTOBHUX
cencopuux mepe:x (K14, ITP07).

ba3oBi mpuHIUnu moOyqoBU OE3IPOTOBUX CEHCOPHUX MeEpex. Metoau Ta
QITOPUTMH BUOOPY CTPYKTYpH Mepexi. BuMorum m0 sKocTi 0OCTyroByBaHHS
0e37pOTOBUX CEHCOPHUX MepeX.  BImB Tomosorii Mepexi Ha mapaMmeTpu
GbyHKIIOHYBaHHA. APXITEKTypa 0€3IpOTOBUX CEHCOPHUX MEPEK.

3micToBuii MoayJib 2. Po6oTa 3 ceHCOPHUMHU MepeKaMu

Tema 6. Mexanizmu kepyBanus gocrynom (K04, I1P13).

[IpobneMu Ta BUMOTH JO TPOAYKTUBHOCTI mnsi mporokomiB  MAC.
EneproedextrBHicTh. BuzHauenns ta kmacudikamis npotokonaiB MAC. Crannpapt
IEEE 802.15.4 nnsa BCC.

Tema 7. Jlitaroui cencopni mepexi (K14, ITP13).
[lepenyMoBU TOSIBY JIITAIOYMX CEHCOPHUX MEPEXK. THUMOBA CTPYKTypa JITAr04Y01
CEHCOPHOT Mepeki. APXITEKTypa JITAI0OUUX CCHCOPHUX MEPEK.

Tema 8. MapmipyTusauis y 6e3aporoBux ceHcopHux Mepesxkax (K24, ITP07).
OcHOBHI MOHATTA Ta 3aBdaHHsA  Mapupytuszanii. Kputepii  BuOOpYy

onTUMajabHOrO Mapupyty. Kinacudikaiiis Ta aHalii3 3aCTOCOBYBaHUX Yy O€3/[pOTOBUX
CEHCOPHHUX MEPEKax alrOpUTMIB MapIIpyTH3aLlii.
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Tema 9. Meroau CTHCHEHHSI JAaHUX Yy 0e3POTOBHMX CEHCOPHHMX Mepemxax
(K15, ITP13).

Metoau eheKTUBHOTO KOAYBaHHS Ha OCHOBI TMOOYIOBH TMpediKCHUX KOJIIB.
KomyBaHHs Ha OCHOBI METOMIB CTHUCHEHHS 300paxkeHb. MeToJ KOAyBaHHS
PO3MOIICHUX JKeped. MeToJ] CTUCHEHOTO 30HAyBaHHs. TeXHOJOrii arperyBaHHS
JaHUX. AJITOPUTMH aJalITABHOTO CTUCKY.

Tema 10. AHaji3 MiKHAPOAHUX CTAHAAPTIB 3 0€3POTOBHX CEHCOPHHX
mepe:x (K04, ITP13).

CranpapTu3anlis CEHCOPHUX Mepex y MiXHApOJHOMY COI031 €JIEKTPO3B'S3KY.
Cranpaptusauia cencopaux mepex B ICO ta MEK.

4. CTpykTypa (TeMaTHYHHUI JIAH) HABYAJBHOI TUCHUILIiHI

Kinexicte rogua
neHHa Gopma 3a04Ha popma
3MICTOBI MOy 1 TEMU - | E | g
E JE < E 3‘5 <
o - 5 o —
S|E|E/185| 5|5 2|88
8|8 | &2 8| 8| &2
> B | E|o&l »| B | B |O &
Monyas 1
3microBuii Moay b 1. OCHOBHI MOHATTS Ta aApPXiTEKTYpPa CEHCOPHUX Mepeik
Tema 1. Cencopni mepexi. IcTopis po3BUTKY 1212124 6 1219212 8
CEHCOPHHUX MEpEex
Tema 2. ApxiTekTypa Ta MPOTOKOJIM CEHCOPHUX 121 41 4 4 12 | 2 10
Mepex
Tema 3. [lepBuHHI TepeTBOPIOBaYi Ta BUMOTH JI0 121212 8 12 12
JI0JIATKIB
Tema 4. AmapatHe Ta mporpamMHe 3a0e3MmeueHHs 121 41 4 4 12 5 10
CEHCOPHUX MEpPex
Tema 5. [lo6ynoBa Ta anroput™Mu
(G yHKITIOHYBaHHS 0€3IPOTOBUX CEHCOPHUX 12 | 4 | 2 6 12 12
Mepex
Pazom 3a smicmoeuii mooyns 1| 60 | 16 | 16 | 28 | 60 | 4 | 4 | 52
3microBuii MoayJb 2. Po0oTa 3 ceHCOPHUMH MepeKaMu
Tema 6. MexaHi3MH KepyBaHHS 10CTYIIOM 12 | 2 | 4 6 12 | 2 | 2 8
Tema 7. JliTarodi ceHCOpHi Mepexi 12| 4| 4| 4 |12 12
Tema 8. MapupyTusariist y 0e31p0oTOBUX 12 12

12 | 4 | 4 4

CCHCOPHUX Mepexax
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Tema 9. Meroau CTUCHEHHS JaHUX Y 12| 4 4 4 12 12
0E3/IPOTOBUX CEHCOPHUX MEPEKaxX
Tema 10. AHaii3 MDXKHApOIHUX CTaHIAPTIB 3 12 | 2 10 12 12
0E3/IPOTOBUX CEHCOPHHUX MEPEXK
Pazom 3a 3micmoeuit mooyns 2 | 60 | 16 | 16 | 28 | 60 | 2 | 2 | 56
BCHOI'O 120 |32 | 32| 56 (120 6 | 6 | 108

5. TeMu npakTHYHUX (JIaDOPATOPHMX) 3aHATH

No Kinpxicts ronua
3/ Haspa Temn JIEHHA | 3a04Ha
dopma | dopma
OsHaifomyieHHST 3 pPOOOYMM CEpEeOBHIIEM MPOrpaMHHUX 3ac00iB
1 p p porp 4 2
MO/ICITFOBAHHSI CEHCOPHUX MEPEK
2 OsnaifomyieHHST 3 pPOOOYMM CEpEelOBHIIEM MPOrpaMHHUX 3aco0iB 4 5
MO/ICITFOBAHHSI CEHCOPHUX MEPEK
3 | [Mo6yxoBa Ta MOJETIOBAHHS CEHCOPHHX Mepex (Ha IPHKIaIax) 4 2
[ToOynoBa Ta MOZICTIOBAaHHS CEHCOPHUX MEpEeX (Ha MPHUKIAIax 4
Y. P P p
5 JlocnmipKeHHST MOJKJIMBOCTEH KepyBaHHS MIKPOKJIIMAaTOM TPHUMILEHb 4
3a JIOIOMOTOFO MPHUCTPOIB 10t
6 JlociskeHHsT MOXJIMBOCTEM KepyBaHHS MIKPOKJIIMATOM MPHUMIIIEHb 4
3a JIOMOMOT OO MPHUCTPOIB 10t
7 | O3HailomieHHs 3 (I3MYHUMH Ta JOTTYHUMHM PIBHAMH CEHCOPHOI MEpexki 4
8 | O3HaifomieHHs 3 (I3MYHUMH Ta JOTTYHUMHU PIBHAMH CEHCOPHOI MEpexki 4
PA30OM 32 6
6. 3aBaaHHs AJ151 CAMOCTIHHOT po06oTH
KiabkicTn
TOANH
Ne Ha3sBa Temu 3aouyHa
Jlenna ¢popma
dopma
HaBYaHHS
HaBYaHHS
Tema 1. Ilnargopmu crBopennss BCC
1., 1. Apxitektypa Ta koMmnoHeHtu miaargopm bCC. 14 27
p P p
2. bionoriyni ceHcopHi Mepexi (BSN).
Tema 2. Ilnargpopmu crBopenns BCC
2 1. Po3poOka BunpoOyBaibHUX MIaT(OPM Ta CTEH/IIB. 14 97
| 2. Po3poOku y Benukiit bputanii Ta €Bpori.
3. Po3poOku y CIIIA.
Tema 3. Eneprosoepe:xenHns
3.| 1. Knacudikarisi cxem KepyBaHHS €HEPTIEIO. 18 27
Py p
2. Tligxoam mo 3a0e3nedeHHs] eHeProCIOKUBAHHS Ha
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OCHOBI JKUBJICHHS Bij OaTtapei.
3. AKyMyJIIOBaHHS €HEPTii 3 JOBKIJUIA.

Tema 4. Enepro3oepe:xeHHs
1. Ilepenaya eneprii.

| 2. YrpaBIiHHsI €HEPri€l0 MPH CIIOKUBAHHI. 14 21

3. BUCHOBKHM Ta IEPCIEKTHUBHU.

PA30OM 56 108

7. InguBinyasbHi 3aBIaHHA

Ha3zBa Temn

Tema 1. Moje/lloBaHHSI CEHCOPHUX Mepe:k Ha 0a3i cepBepa, HOYTOyKa, cMapT(doHa,

BEHTHJIATOPA TA TOYKH JOCTYILY.
1. HanamtyBanHs cepBepa peectparii 10T.

'| 2. HanamryBanus HoyTOyKa.

3. HanamryBanHus cMapTdoHa.
4. HanamryBaHHs BEHTHIIATOpA.
5. HanamryBaHHs TOUKM 1OCTyIY.

Tema 2. MojaeioBaHHsSI CeHCOPHMX Mepe:xk Ha 0a3i HoyrOyka, Home Gateway,

CHPHUHKJIepPa, JaTYHKa rasy Ta ejemenry old car.
1. HanamryBaHHs HOyTOYKA.

| 3. HamamryBanas Home Gateway.

4. HanamtyBaHHS CIIpUHKJIIEDA.
5. HanamryBanHs natdmka rasy.

Tema 3. JlocaigskeHHS MOKJIMBOCTell KepyBaHHS MIKpPOKJIMaTOM NpHUMIillleHb 3a
JA0TOMOroI0 npuctpois 10T.

1. 3i6patu Mepexy.

2. HanamryBaHHS HarpiBaJbHOTO Ta OXOJIO/HKYBAJILHOTO €JIEMEHTY.

3. Brurrouenns cepBepy peectpariii

4. HanamtyBanHsi OOMiHY TaHUMH MIXK IIPUCTPOSIMHU.

5. HanamryBaHHS MIKpOKJIIMAaTy B aBTOMATUYHOMY PEXHUMI.

8. MeToau HABYAHHSA
[Tin yac BHKJIIamaHHS HABYAIBHOI JUCIUIUTIHA BUKOPHCTOBYIOTHCS METOIM

HABYaHHS, IO CIIPUSIOTH TOCSTHEHHIO BIJIMOBITHUX MPOTPAMHUX PE3YyJIbTaTIB.

PC3YJ'ILT3.T HaB4YaHHA MeTtoau HaBYaHHS

[TPO7. BMiTH TOSCHUTH Ta OMUCATH TPHHIIUIIN
noOy10BU OOYMCIIIOBAIBHUX MIICUCTEM 1 MOJYJIIB,

1 (0) BUKOPHUCTOBYIOTHCSI npu
BUMIPIOBAJIBHUX 3a7a4.

BUPIILLICHHI

— BepOanbni MeToau (JIEKIIisl, TOSCHEHHS)

— Haouni Metonu (ciocTepexeHHs,
JIEMOHCTpAIIis, LTIOCTpPAIis)

— IIpakTryni MeToau (TPOBEACHHS AOCTIIIB,
eKCTIIepUMEHTIB, BUKOHAHHS PI3HUX BU[IB
BIIPaB, MPAKTUYHUX 3aBJIaHb, KEICIB)

— JluckyciitHuii MeTos
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Pe3y.]'II>TaT HaBYaHHI

Metoau HaBYaHHSI

— Curyaniinuit MeToJ

— MeTtoau caMocTiiiHOT poOOTH (aHOTYBaHHS
OIpaIbOBAaHOTO MaTepiaily, BUPIIICHHS
3aj1a4, POBEJICHHS PO3PaxyHKIB,)

I1P13. 3Hatu Ta BMITH 3aCTOCOBYBaTH CydacHi
iH(pOpMaLiliHI TEXHOJOTIT /Ul BUPIIICHHS 33a71a4 B
chepi METpPOJIOTi1 Ta iH(dOopMariiiHo-
BUMIPIOBAJIbHOI TEXHIKH.

— BepOanbhi MeTou (JISKITis, TOSICHEHHS)

— Haouni meronu (crioctepexeHHs,
JIEMOHCTpAIIisl, LTFOCTpAIIis)

— IIpaktryni MmeToau (TPOBEICHHS TOCIIIIB,
€KCIIEpUMEHTIB, BUKOHAHHS Pi3HUX BH/IIB
BIIpaB, IPAaKTUYHUX 3aBJIaHb, KEHCIB)

— JuckyciitHuii metox

— Merox akTUBHOTO HaBYaHHS (ITPOBEICHHS
JIOBUX irop, MO3KOBUH IITYpM, KOMaH/IHA
poboTa)

— Meroau caMocTiiiHOT poOOTH (aHOTYBaHHS
OTIpaIbOBAaHOTO MaTepially, HalMCAHHSI ece,
MiArOTOBKA JOIOBiAeH, HaMCaHHS
HAYKOBHX CTaTeil)

[TP19. BwmiTu 3acTOCOBYBaTH MIKpPOIPOIIECOPH,
MIKPOKOHTPOJIEPH Ta BiAMOBIIHI IPOTpaMHi 3ac00n
y KOMIT FOTEPHU30BaHUX iHopMariiHO-
BHUMIPIOBAJIbHUX CHUCTEMaX.

— BepOanbHi MeTou (JISKITis, TOSICHEHHS )

— Haouni Meronu (cioctepekeHHs,
JIEMOHCTpAIIis, LTFOCTpAIIis)

— IIpakTryni MmeToau (TPOBEACHHS AOCTIIIB,
eKCIIEpUMEHTIB, BUKOHAHHS PI3HUX BUIIB
BIIpaB, MPAKTUYHUX 3aB/IaHb, KEHCIB)

— MeTo/ akTHUBHOTO HaBYaHHS (IPOBEACHHS
JIIOBUX 1rOp, MO3KOBUH IITYpM, KOMaH/IHA
pobora)

— Meroau caMocTiiiHOT poOOTH (aHOTYBaHHS
OIpalnbOBAaHOI'O MaTepiajy, BUPIIICHHS
3aJ1a4, IPOBEJCHHS pPO3pPaxXyHKIB,
HalMCaHHS ece, MiAr0TOBKa J0NOBi1 e,
HaNMCaHHS HAYKOBUX CTaTe)

9. MeTo/ 1M KOHTPOJTIO
[lepeBipka AOCATHEHHS MPOTPAMHUX PE3yJIbTATIB HaBYAHHS 3IIMCHIOETHCS 3

BUKOPHUCTAHHAM HACTYITHUX MGTOI[iB.

PCSyHBTaT HaBYaHHA

Metoau KOHTPOJIIO

I[TPO7. BMITH TOSCHHTH Ta OIUCATH | —
OPUHLIMIKA ~ TOOYAOBH  OOYHCIIIOBAILHUX
MiACUCTEM 1 MOJIYIB, mo | —
BUKOPHUCTOBYIOTBHCS pu BUPIIICHHI | _—
BHUMIPIOBAJIbHUX 33]1a4.

YcHe onuTyBaHHS, Y4acTh Y IUCKYCIi, BIIOBI/I1
Ha MpoOJIeMH1 3alIUTaHHS

[epeBipka MpaKTUYHUX 3aBJaHb

[lepeBipka BUKOHaHHS Ta 3aXUCT JJaOOPaTOPHUX
pooiT

— IlepeBipka BUKOHAHHS Ta 3aXUCT
IHIMBITyaTbHUX 3aBJaHb
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Pe3ynbrar HaBUaHHS Meroau KOHTPOIIIO

— CaMOOLIHIOBaHHS Ta B3a€EMOOLIIHIOBAHHS
— IlepeBipka BUKOHAHHS 3aBAaHb MOAYJIHHOTO

KOHTPOJIIO
— Ex3ameHn
IIP13. 3maty Ta BMITHM 3aCTOCOBYBAaTH | — YCHE ONUTYBAHHSA, y4acTh y AUCKYCil, Bimosii
cydacHi iHQOpMaIliiiHI TeXHOJOril It Ha MMPpoOJIeMHI 3aMTaHHs
BUpILICHHS 3a1a4 B cdepi merposorii Ta | — [JepeBipka NPaKTHYHUX 3aBIAHb
1H(OPMALIiHO-BUMIPIOBAIIEHOT TEXHIKH. — TlepeBipka BUKOHAHHS Ta 3aXKHCT JJAOOPATOPHHUX
pooiT

— IlepeBipka BUKOHAHHS Ta 3aXUCT
IHIVBIyaTbHUX 3aBJIaHb

— CaMOOILiHIOBaHHS Ta B3a€MOOIIIHIOBAHHS

— IlepeBipka BUKOHAHHS 3aBJIaHb MOAYJIBHOTO

KOHTPOJIIO
— Ex3ameH

I1P19. Bwmitu 3aCTOCOBYBATH | — YCHE ONUTYBaHHs, y4acTb y AUCKYCIi, BIIOBIAI

MIKpOIIPOIIECOPH,  MIKPOKOHTPOJEpH  Ta Ha MpoOIeMH1 3aTUTaHHS

BIANOBIAHI ~ mporpamMHi  3acodbu Yy | — [lepeBipka HPaKTUYHKX 3aBJAHb

KOMF’IOTerOBaHHX iHpOpMALIHO- | — [JepeBipka BUKOHAHHS T 3aXHCT JJAGOPATOPHIX

BUMIpIOBAJIIbHUX CHCTEMaXx. pobiT

— IlepeBipka BUKOHAHHS Ta 3aXUCT
1HIMBIAyalbHUX 3aBJIaHb

— CaMOOILIHIOBaHHS Ta B3a€MOOIIHIOBAHHS

— IlepeBipka BUKOHaHHS 3aBAaHb MOAYIHHOTO
KOHTPOJIIO

— Ex3amen

10. OuiHroBaHHSA pe3yJbTATIB HABYAHHS 3/100yBa4iB BUIII0I OCBIiTH

OriHIOBaHHS Pe3yJIbTaTiB HaBYaHHS 3700yBayiB BHINOI OCBITH 3 HaBYAJIbHOI
JTUCITUTUTIHY 3/IIHCHIOETHCS BIMOBIHO 10 [1010KeHHs Mo OLIHIOBaHHS Pe3yJIbTaTIB
HaBUYaHHs 3700yBaviB BUIOI OCBITH y JlepxkaBHOMY yHiBepcuteTi «Kutomupcrka
MOJIITEXHIKa» Ta PO3MOALTY OaiB, 110 HABEICHUI HIKYE.

Cucrema OLIHIOBaHHsS pe3yJIbTaTiB HaBYaHHS 37400yBauiB BHILNOi OCBITH 3
HABYAJIBHOI TUCIUTIIIHU BKIIFOYAE:

—TMOTOYHUHN, MOIYJIBHUHN Ta MIJACYMKOBUN KOHTPOJb — JJIA 3100yBaviB JACHHOI
dbopMu HaBYaHHS,

— MOTOYHUN Ta MiJACYMKOBUH KOHTpOJIb — JUIsl 3100yBadiB 3a04HOI (popmu
HaBYaHHS.

[ToTouHW KOHTPOIH MPOBOJUTHCS JUTSI OI[iHIOBAHHS PiBHS 3aCBOEHHS 3HaHb,
dbopMyBaHHS YMiHb 1 HABUYOK 3/100yBayiB BUIIOI OCBITH BIPOJIOBK BUBUYCHHS HUMHU
Marepialy MOAYJsS (3MICTOBUX MOAYJIB) HaBuajibHOi jaucuuiuiinu. Ilotounuit
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KOHTPOJIb 311MCHIOETHCS M1 Yac MPOBEACHHS HaBYAIbHUX 3aHSTh.

MoynbHUNH KOHTPOJIb MPOBOAUTHCS 3 METOI0 OIIHIOBAHHS PE3YJbTaTiB
HaBYaHHS 3100yBadiB BWIIOI OCBITM 3a MOAYJIh (3MICTOBI MOIyJ) HaBYaIbHOI
JUCHUIUTIHA. MOJYJIbHUN KOHTPOJIb NPOBOJUTHCS TMiJ] 4aC HABYAIBHOTO 3aHSTTA
IiCJIsl 3aBEPIICHHS] BUBYCHHS Martepiany MoOIyis (3MICTOBUX MOJYINIB) HaBYAIbHOI
JUCHUIUTIHU. MOIyTbHUN KOHTPOJb 3IHCHIOETHCS Y POPMI MOAYIIBHOI KOHTPOJIBHOT
poOOoTH.

[lincyMKOBHII KOHTPOJIb TPOBOAMUTHCA JMJI MIJACYMKOBOTO OI[IHIOBAaHHS
pe3yabTaTiB HaBYaHHS 3700yBayiB BHILOI OCBITH 3 HABYaJIbHOI JUCIUILTIHU.
[liicyMKOBUI KOHTPOJIb 3AIMCHIOETHCSA TICIS 3aBEPIICHHS BUBUCHHS HaBYaIbHOI
nucuuIuiiHg. [TiIcyMKOBUM KOHTPOJIb MPOBOAUTHCS y dopmi ekzameny. [Iponenypa
CKJIaJaHHs €K3aMeHy Bu3HaueHa y [1oso)keHH1 mpo opraHizaiiio OCBITHBOTO MPOLIECY
y JepxaBHoMy yHiBepcUTeT! «KUTOMHpPCHKA MOJITEXHIKAY.

Po3noain 0aJ1iB 3 HABYAJBHOI TUCHHUILIIHA

) ) Kinekicts Oaiis 3a
Buau po6iT 3100yBaya BUIIO1 OCBITH
CEMECT]

st 3100yBaya 1eHHOI (pOPMH HABYAHHS
BukoHaHHs 3aBAaHb NOTOYHOTO KOHTPOJIIIO 100
IlincymkoBa ceMecTpoOBa OLIHKA 100

st 3100yBaya 3204H0i GopMH HABYAHHS
BukoHaHHs 3aBAaHb NOTOYHOTO KOHTPOJIIIO 100
IMincymkoBa ceMecTpoBa OLiHKA 100

Po3noais 6aJtiB 32 BUKOHAHHS 3aBJaHb IOTOYHOI0 KOHTPOJIK0

KinpkicTs GamniB 3a cemectp

Bunu pobit 3100yBava BUIIOI OCBITH JICHHA 3304YHA

dbopma dhopma
BuxoHaHHA 3aBJaHb i1 YaC HABYAILHUX 3aHITEH 80 20
BukoHaHHS Ta 3aXHCT 1HAWBIAYATHPHIX CAaMOCTIHHUX 3aBJaHb 20 80

BukonaHHs HayKOBO-OCHIIIHOI pOOOTH Ta IHIMUX BHJIB POOIT

(momaTkoBi — 320X04yBaJILHI 6a/IH):

—ydJacTb y KOH(pEpeHIIisX, ceMiHapax a00 1HIINX HAyKOBUX 33aX0Jax;

—IIPEe3eHTallis iIHHOBALIMHKX i€}l Ha TeMy, 110 BUBYACTHCS; 710 20 710 20

—y4acTh Y HAYKOBHX CTYJIEHTCHKUX KOH(EpeHIlisX (HamCaHHs Te3H
JIOTIOB1/ICH Ta MpE3CeHTAIlisl JOTOBI I Ha KOH(epeHIrii);
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KinbkicTh 6amiB 3a cemecTp

Bunu po0iT 3100yBaya BUIIOT OCBITH JIEHHA 3a09Ha

dbopma dbopma

—myOJTiKalis HayKOBUX CTaTeH;
y4acTh Y CTYyJCHTCHKHUX MPEIMETHIX ONIMITiaax,
BceykpaiHCchKOMY KOHKYPCI CTYACHTCHKUX HAYKOBUX POOIT,
rpaHTax, HAyKOBO-JOCIITHUX IPOEKTaxX

Pa3om 3a BHUKOHAHHSA 3aBIaHb NOTOYHOI0 KOHTPOJIIO 100 100

Po3noxais 0aj1iB 3a BUKOHAHHSA 3aBJaHb MiJ Yac HABYAJIbLHHUX 3aHATH

KinpkicTs OamiB 3a
. . ceMecTp
Buan po0it 3100yBava BUIOi OCBITH

JICHHA 3a04Ha

dbopma dbopma
Binnosini (BUCTYNN) HA 3aHATTSX, Y9aCTh Y TUCKYCii 20 20
BukoHaHHS Ta 3aXUCT MPAKTUYHHX POOIT 64 40
KonrtponpHa poboTa 16 40
Pa3oM 3a BUKOHAHHA 3aBJAHD ITiJl YaC HABYAJIbHHUX 3aHATD 100 100

3 MeTOI0 3aCTOCYBAaHHS IUJIMX YUCE JUIsl OIIHIOBAaHHS pe3yJbTaTiB POOOTH
3M00yBayiB MiJ Yac HaBUAJbHUX 3aHATh MOXeE BuUKopucToByBaTucs 100-0anbpHa
IIKaja OIIHIOBaHHS IIOJI0 KOXXHOTO OKpeMo Buiy poOiT. Po3paxyHok 3araibHOI
KUIBKOCT1 OaiiB, siki 3100yBauy MoOXe HaOpaTu 3a pesyibTaTaMu poOOTH T dYac
HABYAJIbHUX 3aHATh MPOTATOM CEMECTPY, MPOBOAUTHCS 32 (HOPMYIIOIO:

Pys = > (Pi x BKj) x Kys, (1)

ne Pys — 3arampHa KinbKicTh OaniB, HaOpaHux 3700yBaueM 3a BUKOHAHHS
3aBJIaHb IM1/1 YaC HaBYAIBHUX 3aHSTh 32 CEMECTP;

P; — kinbkicTh HaOpaHuX 3100yBaueM OalliB 32 CEMECTp 3a BUKOHAHHS 1-TO
BUJTy pOOIT IMi/1 Yac HaBYAIbHUX 3aHTH (32 100-0ampHO0 MIKAJIOH);

BK| — BaroBuii koedili€HT 32 BUKOHAHHS 1-TO BULy POOIT M1/l 4ac HaBYAITbHUX
3aHITh. 3HAYEHHS BAroBUX KOE(QIIIEHTIB PpO3PaXOBYIOTHCS IUIAXOM JUICHHS
KUIBKOCT1 OajiB, sika mepejadadeHa 3a BUKOHAHHS OKPEMOTO BUAY pPOOIT MiJ dac
HaBYAJIbHUX 3aHATh, HA CyMapHY KUIbKICTh OalliB 32 BUKOHAHHS YCiX BHJIB pOOIT Mmij
Yyac HaBYAJIbHHX 3aHATH 32 CEMECTP;

Ky — kopuryBanbHUN KOE(DILI€HT, SKUM BU3HAYAETHCA MUIAXOM UICHHS
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KUTBKOCTI OaiB, 10 mepeadadeHa 3a BUKOHAHHS 3aBAaHb 1] 4aCc HaBYaJbHUX 3aHATh

3a cemectp, Ha 100 Gamis.

Sxuio 3m00yBay BUIIOI OCBITH HaOpaB 3a MOTOYHUN KOHTposb 60 GamiB abo
Olnple, BIH MOXE MOTOAMTH JaHy OIIHKY B €JIEKTPOHHOMY KaOiHETI 1 BOHA CTaHe
CEMECTPOBOIO OIIHKOIO 32 BUBUECHHS HABYAJIbHOIT AUCITUILTIHH.

Axmo 3m00yBav BHINOI OCBITH IIiJ] Yac BUBYCHHS HABUYAJIbHOI TUCITUTLIIHU
HaOpaB 60 OaniB abo Ounblie 1 Oa)kae MOKPAIIUTH CBI pe3ynbTaT YCHIITHOCTI, BiH
MPOXOJIUTh MPOIEAYPY MiJICYMKOBOIO KOHTPONIO y (opMi 3amiky. 3a CKiIaJaHHS
3alliKy 3/100yBau BuUIOi ocBiTM Moke HaOpatu 100 6GaniB. CemecTpoBa OIliHKA 3
HaBYaJIbHOI IUCUUILIIHU (POPMYETHCS 3a pe3yJbTaTaMU IiJICYMKOBOI'O KOHTPOJIIO.

3100yBayd BUIIO1 OCBITH JOMYCKAETHCS 10 MPOLIEAYPH MiJCYMKOBOTO KOHTPOIIIO
y dhopMi 3ajiKy, SKIIO 3a BUKOHAHHS 3aBJIaHbh IIOTOYHOT'O0 KOHTPOJII0 HaOpaB 50 GaiiB
abo0 OubIIIe.

SAxmo 3700yBay BUIIOT OCBITH 3a pe3ylbTaTaMu MOTOYHOTO KOHTPOIIO HAOpaB
35—49 OaniB, BIH OTPUMYy€E MPABO 3a BIACHOIO 3asBOI0 OMAHYBaTH OKpPEMI TEMHU
(3MICTOB1 MOJTyJ11) HaBYAJIBHOI JUCIUILIIHA TTOHAJ OOCSTH, BCTAHOBJICHI HAaBYAJIbHUM
IUIAHOM OCBITHBOI MpOrpamMu’. BHBYCHHS OKPEMHX CKIAZOBHX HABYAIBHOI
JTUCUUILTIHA TIOHaJ 00CSTH, BCTAHOBJICHI HABUYAJIIBHUM IIJIAaHOM OCBITHBOI MPOTrpamu,
3IIACHIOETHCS Y BUIBHHM BiJ 3aHATH 3100yBayda BHUILOT OCBITH 4ac.

SAxio 3700yBay BUIIOT OCBITH 3a pe3ysibTaTaMU MOTOYHOTO KOHTPOIKO HaOpaB
Bim 0 mo 34 OamiB (BKJIIOYHO), BIH BB@XAEThCS TAKUM, 110 HE BHUKOHAB BUMOTH
poboUOi TporpaMu HaBYAJIbHOI IUCHMILUIIHU Ta Ma€ akKaJeMiuHy 3a00proBaHICTh.
3100yBay BHINOI OCBITH OTPUMYE MPABO 3a BIACHOIO 3asiBOIO OMAHYBAaTU HaBUYaJIbHY
JUCLIMILUTIHY y HACTYITHOMY CEMECTpl IOHaJ OOCSTH, BCTAHOBJICHI HaBYAJIbLHUM
IJIAHOM OCBITHBOI ITPOTpamu .

[Iponieaypa HagaHHS AOJATKOBUX OCBITHIX MOCIYT 31100yBauyy BUIIOi OCBITH 3
METOI BUBYEHHS HaBYAJLHOI'O MaTepiaay AUCHUILIIHA MOHaA 0OCSITH, BCTAHOBJICHI
HaBYaJBLHUM IIJJAHOM OCBITHBOI MporpamMu, Bu3HaueHa y [loyoxkeHHI Tpo HamaHHS
JOAaTKOBUX OCBITHIX MOCAyr 3700yBayaM BHUIIOI OCBITU B JlepxkaBHOMY
yHiBepcuTeT! «KUTOMHUPChKA MOJTITEXHIKAY.

BusHanHs pe3ysbTaTiB HAaBYaAHHSA, HA0YTHX Y HedopMaJIbLHIiH Ta/a00
iHpopMmanbHiii ocBiTI

Busnanus pe3ynpTaTiB HaBuaHHs, Ha0yTux y HedopMmanbHI Ta/abo
1H(OpMaTBHIM OCBITI B paMKaxX OKPEMHUX TeM HABYAJIBHOI JUCITUTUTIHY, 3A1HCHIOETHCS
BUKJIaJ]aueM 3a 3BEpHEHHSIM 3700yBauya BHILNOI OCBITH Ta MPEICTaBICHHSIM
JIOKYMEHTIB, SIKI TIATBEPKYIOTh PE3yJIbTaTh HaBuaHHA (cepTudikatu, CBITOITBA,
CKpPIHIIOTH Toulo). PilleHHs Npo BU3HAHHS Ta OI[IHKA 32 BIJNOBIJHY YaCTUHY

! MonoxeHHs mWOM0 BUBYEHHS HABYAIBHOTO Marepiajay AMCUUIUIIHA MOHaZ OOCSATH, BCTAHOBJICHI HAaBYAJIBHUM ITAHOM OCBITHBOT
[pOrpaMu, He MOLIMPIOETHCS Ha OCTAHHIH CeMecTp HaBUaHHS Ha BCIX PIBHSAX BHIIOT OCBITH.
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OCBITHROTO KOMIIOHEHTA MPUHUMAETHCS BUKIAJA4YeM 3a Pe3yJbTaTaMmu CiiBOecimu 3i
3100yBaueM BHIIOI OCBITH.

Busnanus pe3ynbpTaTiB

HAaBYaHHS,

HaOyTUX y HedopManbHiii Ta/abo

iHbOpMasbHIM OCBITI B paMKaX MIJOTO0 OCBITHHOTO KOMIIOHEHTA, 3I1HCHIOETHCS 3a

MPOIIeTypoto, sika Bu3HadYeHa y [1ookeHH] Mpo OpraHi3alliio OCBITHBOTO MPOIIECY Y
Jlep>)xaBHOMY yHIBEpCUTETI « KUTOMUPCHKA MOTITEXHIKA.

Ikajga omiHIOBaHHA

xana €KTC HanionanpHa mkasna 100-0anpHa mkaia

A Bigmiano 90-100

B 1106 82-89

C oope 74-81

D ) 64-73

3a10B1IJIBHO
E 60-63
FX ] 35-59
HezanosiipHO
F 0-34

11. I'nocapiii

Ne 3/m TepMiH gep:xkaBHOI0 MOBOIO BianmoBigHUK aHIJIiIHCHKOK0 MOBOIO
1. AKTyaTop Actuator

2. ATIIT ADC

3. be3npoToBi ceHCOpHI Mepexi Wireless sensor networks
4, bory3 Actuator

5. I'monac Glonass

6. JlaTuuk Sensor

1. IHTepuer Internet

8. [HTEepHET peyeii Internet of things

9. Komipka Cell

10. Mapuipytuszarop Router

11. Mapmipyru3saitis Routing

12. MepekeBuii IPOTOKOJI Network protocol

13. Mikponporiecop Microprocessor

14. OO6umCIIOBaIbHA CHCTEMA Computer system
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Ne 3/m TepmiH 1ep:xkaBHOIO MOBOIO BinnmoBiiHUK aHIJIiliCBKOI0 MOBOIO
15. ITooca yacTor Frequency band
16. ITporokoi nepeaayi JaHUX Data transfer protocol
17, Poytep Router
18. Cencop Sensor
19. CeHCopHi By3/H Sensor nodes
20. CeHCopHi Mepexi Sensor networks
21, Cepgep Server
22, XMapHi TEXHOJIOTIs Cloud technology
23. LTATI DAC
24, [nro3 gateway
o5 GPS, I'no6anbHa crcrema (GPS), Global Positioning System
MO3UIIIOHYBaHHS

12. PexomeHnoBaHa Jirepatypa

Ocnoena nimepamypa

1. AT'. Mukutummma, M.M. Murauk, ILJ[. Cryxmak, B.B. Ilaciunuk
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256 c.
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3.TNabpyces B.IO. BuBuaemo xomm’rorepHi wmepexi. — K.: Bunp. nim
"lkineauii csit"”, 2005. — 128 c.

4.. Komm’roTepHi Mepexi HaByainbHUM mocionuk / [AzapoB O. /1.,
3axapuenko C. M., Kaayk O. B. ta in.] — Binnung : BHTY, 2013. — 371 c.
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«Komm’rorepri Haykm» / KIII im. Irops Cikopebkoro ; FO. A. TapuaBchkuit, 1. M.
Kyspmenko. — Enextponni Tekcrosi mani (1 daiin: 45,7 M6aiit). — Kuis : KIII im.
Irops Cikopcbkoro, 2018. — 259 c.

6. Bypor €.B.. Komm’torepni mepexi. / 2-e Bu., OHOBI. 1 jgorm. — JIbBiB —bak,
2003.

7. Cmimuenko B. TI'. JlokanbHi koMm'toTepHi Mmepexi. I[IpoektyBanHs,
BUKOPUCTaHHA Ta MporpaMmyBaHHs: HaBu. noci0. / B. I'. Crninmuenko, B. 1. alinapxu,
B. A. JlaGxkuncekuii. — Kuis: IBII «IlomiTexnika», 2002. — 184 c.
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8. Levis P., Madden S., Polastre J. and dr. "TinyOS: An operating system for
wireless sensor networks" // W. Weber, J.M. Rabaey, E. Aarts (Eds.) // In Ambient
Intelligence. - New York, NY: Springer-Verlag, 2005. - 374 p.

9. Algoritmic Acpects of Wireless Sensor Networks. // Miroslaw Kutulowski,
Jacek Cichon, Przemislaw Kubiak, Eds. - Poland, Wrozlaw: Springer, 2007.

Jlonomixcna nimepamypa

1. bapanosa E. IEEE 802.15.4 1 iioro mporpamHa HanOyaoBa ZigBee. //
TenemynpTiMenia 8 TpaBus 2008.

2. Kirichek, R. Testing of technical security equipment for stability to
intentional electromagnetic interference / M. Zhukovsky, R. Kirichek, S. Larionov,
V. Chvanov // Proceedings of EMC Europe 2011 York. — 10th International
Symposium on Electromagnetic Compatibility. — 2011. — P. 820-823 (Scopus u Web
of Science).

3. Kirichek, R. Flying ubiquitous sensor networks as a queueing system / R.
Kirichek, A. Paramonov, A. Koucheryavy // International Conference on Advanced
Communication Technology, ICACT. — 2015. — P. 127-132 (Scopus u Web of
Science).

4. TloBuicTio  3akiHueHl ZigBee-monmymi  kommnanii  RadioCrafts. -
kite.ru/articles/wireless/2006 3 138.php // KoMmnoHneHTH Ta TEXHOJIOTI].

5. Crex mporokonmB ZigBee / 802.15.4 wna mnnatdopmi Freescale
Semiconductor -
www.freescale.com/files/abstract/global/RUSSIA STKARCH_OV.ppt, 2004
[TonpoGHee: https://sukachoff.ru/uk/virusy/sensornye-seti-budushchee-
chelovechestva-besprovodnye-sensornye-seti-bss.

6. Kirichek, R. Development of a node-positioning algorithm for wireless
sensor networks in 3D-space / R. Kirichek, I. Grishin, D. Okuneva, M. Falin //
International Conference on Advanced Communication Technology, ICACT. IEEE
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