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Binnosinno 1o posainy X crarti 62 3akony Ykpainu «IIpo Bumry ocBity» (Ne 1556-VII Bix
01.07.2014 p.), BubipkoBi JUCHUIUIIHK — AMCUUIUIIHM BUIBHOTO BHOOpY CTYIEHTIB AJIi MEBHOTO
piBHS BHIOI OCBITH, CIPSAMOBaHI Ha 3a0e3MEUeHHs 3arajJbHUX Ta CHeialbHuX ((haxoBUX)
KOMIETEHININ 3a cremianpHICTI0. O0cAr BHOIPKOBUX HABYAIBHUX JUCIHUILUIIH CTAHOBUTH HE MEHIIIE
25% Bix 3aranbHoi KinbkocTi kKpeauTiB €EKTC, nependaueHnX A 1aHOTO PiBHS OCBITH.

BubipkoBi pucnumiinu i3 kadeapansHoro d-Karanory cTyneHTH oOUparoTh y BiIAMOBIIHOCTI
no «IlonmoxenHs mpo peanizamiio nmpaBa Ha BUIbHMM BHOIp HaBYAJIbHUX IUCLUIUIIH 3700yBadaMu
Bumoi ocitu KIII im. Iropst Cikopchkoroy.

MiHiManpHa KUTBKICTH CTYIEHTIB B TpyIi [UIsl BUBYCHHA BHOIPKOBOI TUCIUILIIHU
kadenpanpHoro d-karanory ckiamgae 15 ocib, makcumanpHa — 25. OOMEXeHHS IIOA0 MiHIMAaIbHOT
YHCEIbHOCTI HABYAJILHOI TPYIH JUIsl BUBYEHHS BUOIPKOBUX AMCLUILIIH:

- HE MOIIMPIOIOTHCS Ha Ti BUITAJKH, KOJIH MEBHY HaBUaibHy nuctuiniiny ®-Karamory oOpanu Bei
3100yBadl, fKI HaBUAIOTHCA 3a BIAMOBIJHOI OCBITHBOIO THpOrpamMor0 abo MOpyIIEeHHs
BCTaHOBJICHOTO OOMEXEHHS HE MPU3BOJIUTH 0 MEPEBUIICHHS MAaKCHMAaJIbHOTO HABYAIBHOTO
HaBaHTa)KEHHS HAyKOBO-TIEIarOr1uyHUX MPaI[iBHUKIB BIAMOBIIHOT Kadenpu;

- Moxe Oyt 30inmbmieno s guctumuiin ®-Karanory 3a pimennsm Buenoi pagu HH ITC 3
METOI0 ONTHMI3alii IUTaHyBaHHS PO3KIIa1y 3aHATh.

Karanor MicTuTh aHOTOBaHMU NEpeNiK IUCHUIUIIH, $KI TMPOMOHYIOThCS M OOpaHHS
CTy[€HTaMHu Jipyroro (maricrepcbkoro) piBHa BO 3rigHo HaBuajbHOTO IJIaHy Ha 2-H cemecTp
HaB4YaHHs. BuOip HaBYaIbHMI TUCIUIUIIH B1IOYBa€ThCs uepes cuctemy my.kpi.ua.

- CTYIEHTH 32 OCBiTHBLO-NpogdeciiiHO NMPOrpaMor0 MiAroTOBKH — OOMPAIOTH TUCIUILIIHH,
K1 BUKJIQIA0ThCS HA TIEPIIOMY KypCl HaBYaHHSI.

Po3poonuku @-karajory

1. Makapenko Anaromniit OnekcanapoBud, npodecop, TOKTOp TEXHIYHUX HAyK, 3aBiayBaq
kagenpa EKIP

2. I'puropenko Osena ['puropiBHa, JOIEHT, KAHIMIAT TEXHIYHUX HAYK, TOMCHT, kadenpa EKIP

3. HockoB Bsiuecnas IBanoBu4, fno1eHT, —, poteHT, kadgenpa EKIP

@®-karanor po3mISTHYTO Ta MOTOMKEHO Ha 3acifaHHI KadeApu eNeKTPOHHHX KOMYHIKaIlid Ta

iHTepHeTy peueit, mpotokon Nel7 Big 21.02.2026 p.



SMICT

Po3nonin oCBITHIX KOMIIOHEHT 3a KypcaMy HaBYaHHS

Kinekicr
b
KpE/INTIB
€KTC

®opma
KOHTPOJI
10

Kadenpa

Crop.

JAucuuIuiiag 1Ji BUOOPY NepUIOKYPCHUKAMM
(Bcwhoro 3a Kypc HaB4aHHA NoBUHEH HaOparu 23 kpenutu €EKTC)

2 cemecmp — oopamu 5 oucuyuniinu 3 nepeiiky, a came: 3 OUCYUNTIHU 3 00cA20M 5 Kpeoumis ghopma

KOHmMpOnIo ek3amen ma 2 oucyuniinu 3 oocazom 4 kpeoumu ghopma KoHmpo0 3auiK

2.1.

ImiTarniifHe MOACITIOBAaHHS CUCTEM Ta MPOIIECIB

o 5 Ex3amen EKIP 4

InTepuery peuen

2.2. MynbTUCEpPBICHI MEpEXKI1 a60vHeHTCLI<0r0 4 Saix EKIP 5
noctyny Ta [nrepHery peueit

2.3. Opranizarnis K16ep6§3n61§1/1 B Mepexax § 4 Sarix EKIP 6
€JIGKTPOHHHUX KOMYHiKaliii Ta [HTepHeTy peueit

2.4. IlepcieKTUBHI TEXHOJIOT11
BOJIOKOHHO-OTITUYHHUX JIiHIH 3B'SI3Ky Ta 5 Ex3amen EKIP 8
InTepHery peueit

2.3 OcHoBH TEOpIT Mepex - 5 | Exsaven | EKIP | 9
CUHXPOHI3aIli1 eIeKTPOHHUX KOMYHIKaIIiif

2.6. MOJIeUJHOBaHH;[ 00'exTiB cuctem IHTEpHETY 5 Exsamen EKIP 1
peueit

2.7. loT-ipoTokonu nepeaayi JaHuX 4 3amik EKIP 12

2.8. OnTuyHU cerMEHT TPAHCIOPTHOI IAaTHOPMHU 5 Ex3amen EKIP 13

2.9. Po3noBCIOIKEHHS Hacy B Mepeskax 5 Exsamen EKIP 15
€JIEKTPOHHUX KOMYHiKawii ta [oT

2.10. Metonu nigsuiieHHs epekTuBHOCTI SG Mepex 4 Saix EKIP 16

y cueHapisx lurepuery peueit ta BITJIA




JAvcuuniiiag 15 BUOOPY NEePIIOKYPCHUKAMM

2 cemecTp

(oopamu 5 oucuyunninu 3 nepeniky, a came: 3 OUCUUNIIHU 3 00CA20M 5 Kpeoumie hopma KOHmMPOJiio
eK3ameHn ma 2 oucyuniinu 3 06cazom 4 kpeoumu popma KoHmporo 3auiK)

ImiTaniiine MogeI0BaHHS cCHCTEM Ta nmpoueciB IHTepHeTy peuei

Kadenpa, sixa 3a0e3neuye
BHKJIAJaHHS

EnexrponHnx komyHikarii Ta intepaery pedeir HH ITC

PiBeHns BHIIOI OCBIiTH

Jlpyruii (MaricTepchKuii)

Kypc, cemecTp

1 Kypc, 2 ceMecTp

OO0csAr AUCUMIUTIHM Ta PO3MOALT
rOIMH ayINTOPHOI Ta caMOCTiiiHOT
po6oTH

5 kpeautiB €EKTC (54 rox. ayautopsi, 96 roa. camocriiina podora).

MoBa BUKJIaIaHHS YkpaiHcbka

BuMoOru 10 Mo4aTKy BHBYEHHS 3HaHHSI Ta PpO3YMIHHS 3arajbHUX MOHATH MPO (YHKIIOHYBAHHA

MM CUHILTIHA OOYHCITIOBANIBHOT TEXHIKHM, TEIESKOMYHIKAIMHUX MEpPek, MEPEIKEBUX
TEXHOJIOTi, OCHOBH TEOpii TeJeKOMyHiKaliid, Teopis HMOBIpHOCTI,

cucteM IHTEpHETY peueil

IIlo Oyne BUBUATHCS

1. MogentoBaHHS BUIIAJKOBUX MPOLECIB B cUcTeMax [HTepHeTy pedeit

2. Indopmauiiini kputepii OLIHKM HNPOAYKTHUBHOCTI JUISI CHCTEM
InTepuery peueit

3. Cucremu 30epirants Ta oopoOku iHbopMarii 11 InrepHeTy peueit

Yomy ne nikapo/rpeda BUBYATH

KomriereHitii, 1110 cTyJeHTH HaOyBalOTh B XOZ1 BUBYCHHS JUCIIMILIIHU
HeoOXiH1 1 30upaHHs, 0OpoOKH Ta aHani3y iH(opmanii npu
MO/IENTIOBaHHI CUCTEM 1 MepeX TeIeKOMYHIKaIliil, pO3yMiHHS OCHOBHUX
MOHSTH, IXOIB Ta IPUHOMIB, III0 BAKOPUCTOBYIOTHCS IS IMITAIlifHOTO
MOJICITFOBaHHS TEIICKOMYHIKAIIHHAX MEPEK 1 cucTeM [HTepHeTy pedeid,
BMIHHS pO3pOOJISATH iMiTalliiHI MOZETIi IPOIIECiB B
IadopmaniiftHO-KOMyHIKAIIHAX TEXHOJIOTIH Ta CHCTEMAaX VIS BUPIIICHHS
HAyKOBO-JIOCJIITHMX 3aBJaHb y Il 00JIACTI Ta CTABUTH €KCIICPUMEHTAJIbHI
JTOCITI/PKEHHS 3 BUKOPUCTAHHSAM iMITaIliTHUX MOJEJIeH 1 TPOBOJUTH
CTAaTUCTUYHY 0OPOOKY OTPUMAHUX PE3YILTATIB.

I'IOMy MOKHA HABYUTHUCH

BukopucroByBaTd NpUHOMIM TOOYZOBH cHUCTeM [HTepHETY pedet,
QITOPUTMU 1 CTPYKTYypHI CXeMH iX MOXIMBHX peami3aliid, XMapHi
cepenoBHILa, 30epiraHus Ta 0OpoOKH iHpopmarii.

SIx MOKHA KOPUCTYBATHCS
HA0yTUMM 3HAHHSAMH i yMiHHAMMU

OtpumaHi 3HaHHS € HEOOXiIHUMH Ha PHHKY Tpali AJS ChOTOTHIIIHBOTO
imkeHepa B iH(QOKOMYyHIKamiHHMX  TEXHOJNOTiAX.  MOXIHUBICTD
3aCTOCOBYBAaTH3HAHHS Ha MPaKTHLI B TEJICKOMYHIKaLliHHUX MpoBaiiaepax,
KOMIIaHisX, 10 MPAOI0Th 3 iH()OpMAIiTHIMH TEXHOJIOTISIMU, CUCTEMAMHU
InTepuery peueil.

Indopmaniiine 3a0e3nedHHs
JUCHUILTIHA

Cunalyc AMCUUIUTIHY, €JIEKTPOHHI MaTepiasiu JIEKIiH, METOUYHI
pEeKOMEHIAIIT 10 MPAKTHYHHUX 3aHATh (KOMIT FOTEPHOTO MPAKTUKYMY ).

Bun CEMECTPOBOI0O KOHTPOJIIO

Ex3amen




MyJabTHCEpPBiCHI Mepeski a00HEeHTCHLKOro A0cTyny Ta IHTepHeTy pedei

Kadeapa, sixa 3a6e3neuye
BUHKJIATAHHSA

EnextponHnx komyHikamiii Ta intepHery peueit HH ITC

PiBenn BHIIOT OCBiTH

Jlpyruii (MaricrepchbKiii)

Kypc, cemecTp

1 Kypc, 2 ceMecTp

O0csar AucUMIUIIHY Ta PO3MOAia
TOJAMH AYIUTOPHOI Ta CAMOCTIiHHOI
podoTH

4 xpequtu €EKTC (54 rox. aymuTopHi, 66 roj. caMocTiitHa po6oTa).

MoBa BUKJIAJaHHSA

Vkpaidchka

BuMoru 10 noYaTky BUBYEHHSI
JUCHHUILTIHA

3HaHHS Ta PO3yMIiHHS 3aTIBHUX TTOHITH PO TEJIEKOMYHIKAIIHI MEpexi,
MepeKeBi TEXHOJIOTI1, TEXHOJIOTIi MI>KMEpPEKEBOi B3a€EMOIiT Ta MEpex
Iutepuery peueii (10T).

1o Oyne BuBuaTucs

[MpuHIUTY GYHKIIOHYBAaHHS Ta OCHOBH OOYIOBH MYJIBTUCEPBICHUX
Mepex JOCTYILy; OCHOBHI XapaKTEPHCTHKH 1 TapaMeTpH MEPEK IOCTYILY;
OCHOBHI METOIIY 1 METOJTUKH PO3PaxXyHKY Ta OLIHKU IapaMeTpiB
MYJBTHCEPBICHUX Mepesk Ta Mepex [oT.

Yomy ne nikapo/Tpeda BUBYATH

MeTo0 AWMCUMIUIIHM € BHMBYEHHS CTYOGHTaMM 3arajbHUX HiIXOHIB 10
moOy/I0BH Cy4aCHHX MYJIBTHCEPBICHUX MEPEX AOCTYITy Ta (POpMyBaHHS Y
CTYJICHTIB 31aTHOCTI BHUKOHYBAaTW THIIOBI 3aBIaHHS OO0 IUIaHYBaHHS,
PO3TOpTaHHA 1 TEXHIYHOTO CYNPOBOAY TEJICKOMYHIKaliiHOI Mepexi
mignpremctsa Ta loT-mardopm.

I'IOMy MOKHA HABYUTUCH

- 3aCTOCOBYBAaTHM OCHOBHI MOZENi, #AKi aKIEHTOBaHI Ha MOOYIOBY
MYJIBTHCEPBICHUX MEPEXK 1 TUTIOBI IpOLIECH Y Mepexax [HTepHeTy peuei;
- 3aCTOCOBYBAaTH METOIH 1 METOJMKH PO3PaXyHKY Ta OLIHKH ITapaMeTpiB
MyJIbTHCEPBICHIX Mepex Ta [oT;

- 3aCTOCOBYBATM TPUHIUIM  OPraHi3alifiHO-TEXHIYHOI  MOOYIOBU
MYJIBTHCEPBICHUX MEPEX Ta IHTEpHETY peyeil.

SIk MOKHA KOPHCTYBATHCS
HA0yTHMH 3HAHHSAMH i yMiHHAMH

- poOUTH PO3paxyHOK i1 OIIIHKY MapaMeTpiB OCHOBHUX XapaKTEPUCTHK
MYJIBTHCEPBICHUX MEPEX AOCTYIy Ta [HTepHeTy peuei;

- IPOBOAXTH aHAJIi3 i CHHTE3 MYJIBTUCEPBICHUX Mepexk, B ToMy 4ucii loT;
- BMiHHA 3abe3medyBaTH pO3MOAUT 1 3acTOCyBaHHA 3aco0iB  Ha
loT-nardopax;

- BOJIOZIHHS METOIaMM Ta Ccloco0aMu HOPMYBAaTH IOKa3HUKH OCHOBHHUX
XapaKTEPUCTHK MyJbTHCEpBiCHUX Mepex Ta loT.

Indopmaniiine 3ade3meuHHst
AUCHUTLTIHA

Cunabyc TUCIMIUTIHYT, IEKTPOHHI MaTepiau JICKI[ii, METOMUYIH1
pEKOMEH Al 10 MPAKTUYHUX 3aHATh (KOMII FOTEPHOTO MPAKTHKYMY ).

Bun CEMECTPOBOI'0O KOHTPOJIIO

Sanik




Opranizanis kidep0e3nekn B Mepe:Kax eJIEKTPOHHUX KOMYHikanii Ta IHTepHery

peudeil

Kacbeppa, sika 3ab6e3neuvye
BUKIagaHHSA

EnekTpoHHUX KOMYHiKauin Ta iHTepHeTy peden HH ITC

PiBeHb BULLOl OCBIiTU

Opyrun (marictepcbkin)

Kypc, cemecTp

1 KypC, 2 CeEMecTp

OGcsAr gucuunniHy Ta po3noain
roAvH ayauMTOpHOI Ta
CaMOCTiNHOI po6oTU

4 kpeputn EKTC (54 rog. ayaAMToOpHI, 66 rod. camocTiliHa poboTa).

MoBa BuknagaHHs

YKkpaiHCcbKka

Bumoru go no4yaTky BUBYEHHSA
ANCLMNMNIHN

HaeyanbHa gucumunniHa HanexuTb 40 HaBYarbHUX AUCLUIMIIH
NpodeciiHOI Ta NPaKTUYHOI NiArOTOBKM (32 BUGOPOM CTYOEHTIB).
HaeuanbHa gucumnnina «OpraHisauis kidbepbesnekn B Mepexax
€MNEKTPOHHUX KOMYHIKaLin Ta IHTepHETY peden» r'pyHTYETbCA Ha
3HaHHSX, OTPUMAHNX CTyAEHTaMM1 MPU BUBYEHHI HaBYarnbHUX
AncuMniiH nepworo (bakanaBpcbKoro) piBHsS BULLOT OCBITH i
ancunnninn «MepexxHi TeEXHONOri», pO3BMBAE X Yy HANPAMKY
nornnbneHHs NnuTaHb Teopii Kibepbe3nekn i NPaKTUYHMUX HABUYOK 3
nuTaHb 3abe3nevyeHHs 3axXncTy MepeXeBoro Tpadiky Ta Mepex
IHTEpHETY peyen

LLlo 6yne BuBYaTucA

OCHOBHMI 3MICT ANCLMMAIHX CAPSIMOBAHWI HAa BMBYEHHS NPUHLMNIB
opraHisauinHo-TexHi4yHoT nobyaoBu kibepbesnekn, apxiTekTypu
KibepnpocTopy, iaeHTudikauii pusnkis, OCHOB METOAONOTIi aHani3y
PU3KKiB, BPasnmMBOCTEN CTPYKTYPU iHGOPMAaLINHOIO NPOCTOPY i
NPOTOKONIB, MiXXHAPOAHUX i HALLiOHANbHUX CTaHOAapPTIB 3
Kibepbe3nekn, OCHOB AiANbHOCTI Mi>XXHAPOAHNX OpraHisadin 3
Kibepbeanekn, 0cobnMBOCTEN opraHisadii kKibepbeanekn B Mepexax
[HTEpHETY peyen, a TakoX 3aCTOCYBaHHS TEXHIYHUX 3acobiB
MEPEXKEBOro 3aXUCTy

Yowmy ue uikaBo/Tpeba BUB4aTH

Y cyyacHomy KibepnpocTopi KinbKiCTb JaHUX MNOCTIMHO
36inbLUy€eTbCS, LWLO NOB’A3aHe 3 MaCOBUM BUKOPUCTAHHAM [HTEpHETY
peyen. 3 KOXXHUM POKOM 3POCTae i KifbKiCTb aTak Ha Mepexi i Macueu
AaHWX, TOMY € aKTyarnbHUM OTPUMATW 3HAHHSA WoA0 3abe3neyeHHs
Kibepbe3nekun opraHizauin Ta mepex IHTepHeTy peden. OTpumaHi
6a30Bi HaBUYKN NPU BUBYEHHI 3anpONOHOBAHOIO KypCy HadatTb
BUNYCKHWKAM 3HaYHi KOHKYPEHTHI nepeBarn Ha puUHKY npadi

l'IOMy MOXHa HaB4YnNTUCA

OCHOBHMX TEOPETUYHMX MOHATL, NOB’A3aHMX 3 KIBepNpPOCTOPOM i
Kibepbe3nekoto, a TakoXX OCHOBHMX BPa3fnIMBOCTEN Nepes
KiGep3arposamu;

OCHOBHMX 0COBNMBOCTEN Kibep3axmcTy Mepex IHTepHeTY peyen;
OCHOBHUX NPOTOKOSIIB i MEXAHI3MiB KOHTPOIO AOCTYNY y Mepexax;
CUCTEM MEePEXEBOro 3axXUCTy;

no6yaoBwu BipTyanbHMUX NpMBaTHUX Mepex VPN i 3abe3neyeHHs
3axXMCTy Y Mepexax;

NPUHLUMNIB 3abe3neYyeHHst 3aXncTy XMapHUX oB4MCneHsb;
NPUHLUMNIB OpraHisaLii 6e3nekn mepexxeBoro Tpadiky.

5k MOXXHa KopucTyBaTuCcAa
HabyTUMM 3HAHHAMM i
YMiHHAMU

BusiBNeHHs1 NOTEHLUINHNX 3arpo3 i BPa3nMBOCTEN AN MEPEXEBOI
iHpacCTpyKTypu Ta MacuBiB JaHUX B OpraHi3adii i B Mepexax
[HTEpHETY peyei Ta BXUTTSA NepLLIOYEeproBmx 3axodis A4s
3MEeHLUEeHHS BNANBY LUUX 3arpos;

opraHisauia VPN, GRE TyHenen, ginstpadii Tpadiky, cnmckis
KOHTPOI0 JOCTYNY;




igeHTudikauis i ouiHKa pu3nKy Ta BUKOPUCTaHHS 3acobiB Noro
3MEHLLEHHS.

IHcpopmaLiiHe 3a6e3neYHHA
aucumnniim

Cwunabyc aucumnniHm, enekTpoHHI MaTepiany Nekuin, MeTognyHi
pekomeHAaUil 40 NPaKTUYHUX 3aHATb (KOMM'IOTEPHOIO NPaKTUKYMY).

Bupg CcemMecCTpoBOro KOHTpono

3anik




IlepcneKTHBHI TEXHOJIOTITI BOJTOKOHHO-ONTUYHMX JiHil 3B'A3Ky Ta IHTepHeTy

peudeil

Kacbeppa, sika 3ab6e3neuvye
BUKIagaHHSA

EnekTpoHHUX KOMYHiKauin Ta iHTepHeTy peden HH ITC

PiBeHb BULLOl OCBIiTU

Opyrun (marictepcbkui)

Kypc, cemecTp

1 KypC, 2 CeEMecTp

OGcsAr gucuunniHy Ta po3noain
roAvH ayauMTOpHOI Ta
CaMOCTiNHOI po6oTU

5 kpeguTiB EKTC (54 rog. ayauTopHi, 96 rof. camocTinHa poboTa).

MoBa BuknagaHHs

YKkpaiHCcbKka

Bumoru go no4yaTky BUBYEHHSA
ANCLUMNMNIiHN

AuncumnnniHa 6a3yeTbCa Ha 3HAHHAX, OTPUMAHUX CTyAeHTaMun Npwm
BMBYEHHI TaKMX AncUMniiH 6akanaBpCbKoi MiAroToBKM, SK:
CxemotexHika, OcHoBwM Teopii kin, Llndppose 06pobneHHsa curHanise,
TenekomyHikauinHi mepexi, MepexxHi TexHonorii, HanpamHi
cepenoBuLa TENEKOMYHiKaUin, TenekoMyHikauivHi kabenbHi
cuctemu, CTpyKTypOBaHi KabenbHi cuctemm, TenekoMyHikaLinHi
TPaHCNOPTHI CUCTEMMU

LLlo 6yne BuBuYaTucA

Hanpsimku, Wnsxm Ta TeHAEHUIT po3BUTKY, 0cobnmMBOCTI No0yLoBw,
XapakTepUCTUKN MepeX IHTEPHETY peyen Ta napameTpu
TEeNeKoMyHiKaLinH1x TpaHcnopTHMX mepex (TTM) HauioHanbHoi
TenekoMyHikauinHoi mepexi Ykpaiiu (HTMY)

Yowmy ue uikaBo/Tpeba BMB4YaTH

CyyacHuWI po3BUTOK TEXHIKM 3B'A3KY 00YMOBEHWI 3pOCTaHHAM
notpebu cycninbcTea B iHbopMaUinHOMY 0OMiHi, 3 04HOrO GOKY, i
OOCATHEHHAMM B HAyKOBO-TEXHIYHOMY NPOrpeci, 3 iHworo. Lien
npouec 06'eKTUBHO BM3HAYa€ HEMUHYYICTb MOAASbLLOIO PO3BUTKY
iHbopMaLinHoro cycninecTea (3 npomosu Knayca LLiBaba Ha
BcecBiTHbOMY ekoHOMIYHOMY chopymi B [laBoci, 2016 p. npo

IV NPOMUCNOBY PEBOMIOLLiID), LLIO XapaKTepU3yETbCH LUIMPOKUM
BNPOBaLKXEHHAM JOAATKOBUX MYNBTUMELINHUX NOCIYT, BUCOKUM
3pocTaHHsM ob6cary iHdopmauiiHoro obmiHy y BCECBITHIN Mepexi
Internet, MACoOBMM BMKOPUCTaHHSIM TEXHOSOTIN BUCOKOLUBUAKICHOI
nepeadi UM poBmnxX cuUrHanis i3 koMyTauieto nakeTis. Peanisauis
LMX NPOLECIB BUMArae HeyXmnbHOro 36inbLUeHHsI MPOnYyCKHOT
cnpomoxHocTi HTMY, nigBuLeHHS 11 rHy4KoCTi, 3abe3neyeHHs
edeKTUBHOT MapLUpyTM3aLii Npy nepegadi TEKCTOBOI Ta MOBHOT
iHbopMaLii, pyXomMux i HepyxoMnx 300pakeHb, iHLLIMX
MYINbETUMELINHUX NOCAYT. ICTOTHA posb B LIbOMY PO3BUTKY HANEXUTb
TEXHiLi ONTUYHOrO 3B'A3KY, OCHOBY SIKOI CKnagaloTb
BOSTOKOHHO-ONTUYHI NiHiT 3B'A3KY Ta NPUCTPOI eNeKTPOHHOro Ta
ONMTUYHOrO MYNLTUMIIEKCYBaAHHSA | KOMYyTauii. barato gocsirHeHb
dyHaAamMeHTanbHOI Hayku Ta NpUKNagHoi NPakTUKK onepaTmBHO
3Haxo4ATb 3aCTOCYBaHHS B ONTUYHMX NPUCTPOSX, B CUCTEMAX
3B'A3KY | B MEPEXEBUX pilleHHAX. [1pn LiIbOMY KOMMPOMICHi piLUEHHS
MOXYTb MaTu BEIMKY HayKOBO-TEXHIYHY CKNaaoBYy B HOBITHIX
TEXHOIOrigx opraHisadii onTMYHOI TpaHcnopTHOI nnatgopmm HTMY

Yomy MOXXHa HaBYUMTUCS

TeopeTU4HMM NONOXEHHSM 3 NOOYA0BM NACUBHUX Ta aKTUBHUX
KOMMOHEHTIB BOFTOKOHHO-OMTUYHUX iHAPPACTPYKTYP TerneKoMyHikauii;
3HaHHSAM OCHOBHUX XapaKTePUCTUK i NapameTpiB ONTUYHUX BONTOKOH
Ta ONTMYHUX Kabenis; MOAYNHOBAHHIO anropuUTMIB, AKi akLeHTOBaHi
Ha NoByaoBY BONTOKOHHO-OMTUYHUX iIHAPPACTPYKTYP TENEKOMYHIKaLii i
TMMNOBUX MNPOLIECIB, LLO NPOTIKaKTb Y HUX; MPUHUMMIB
opraHi3auinHo-TexHi4HOT No6yA0BU BONTIOKOHHO-ONTUYHUX
iHPaCTPYKTYp TENEKOMYHiKaLii Ta IHTEPHETY peyYein; OCHOBHUM




3aKOHOMIPHOCTAM PYHKLIOHYBaHHA BOFTOKOHHO-OMTUYHMX
iHbpacCTpyKTyp TeNeKoMyHikauil; anropyutmam n MetTogam
PO3paxyHKy Ta OLiHK/ NapaMeTpiB BOMTOKOHHO-OMTUYHUX
iHpaCTPYKTYp TeNeKoMyHikauil Ta IXHiX CKnagoBux

Ak MOXHa KopuUCcTyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

3airicHoBaTK HEObXigHI po3paxyHKM Ta OLiHKY NapamMeTpiB
OCHOBHMX XapaKTEPUCTUK BOJTOKOHHO-OMTUYHNX iIHPPACTPYKTYpP
TernekoMyHikaLii; NpoBOANTY aHani3 i CUHTE3 BOSTOKOHHO-OMTUYHMX
iHPaCTPYKTYp TENEKOMYHIKaL,iT; TEXHIYHO rpaMoTHO 3abesnevyBaTu
pO3MoAin i 3acTocyBaHHSA 0bnagHaHHS Ta 3acobis
BOMOKOHHO-OMTUYHUX iHPACTPYKTYP TENEKOMYHIKaLiT; TEXHIYHO
rPamMoOTHO HOPMYBAaTK NOKA3HMKM OCHOBHMX XapaKTePUCTUK
obnagHaHHS, enemMeHTiB Ta 3acobiB BONOKOHHO-OMTUYHUX
iHppaCTPYKTYp TENEKOMYHiKaLLii

IHpopmauiiHe 3a6e3nevyHHA
aucuunniim

Cunabyc gncuunniHn, enekTpoHHI MaTepianu Nekuin, MeToanyHi
pekoMeHAaLil O NPaKTUYHUX 3aHATb (KOMM'IOTEPHOIO MPaKTUKYMY).

Bua cemecTpoBOro KOHTPOISHO

EksameH




OcHOBH Teopii Mepesk CHHXPOHI3alil eJJeKTPOHHUX KOMYHiKaii

Kadenpa, sixa 3a6e3neuye
BUKJIaaHHS

EnextponHnx komyHikamiii Ta intepHery peueit HH ITC

PiBeHsb BHIIOI OCBIiTH

Jpyruit (MaricTepchbKii)

Kypc, cemecTp

1 kype, 2 cemecTp

OO0csAr AUCHMILTIHU Ta PO3MOALT
TO/IMH ayIUTOPHOI Ta CAMOCTIHHOY
poboTu

5 kpenutiB €EKTC (54 ron. aymuTopHi, 96 roj. camocTiitHa poboTa).

MosBa BUKJIagaHHS

VYkpaiHcbka

Bumoru 10 no4aTtky BUBYEHHS
JTUCIHUILIIHA

HapyanbHa qucUMIUTIHA HAJEKUTH 10 HABYAILHUX JUCIUAILIIH
npodeciifHoi Ta MPaKTUYHOI MiATOTOBKH (32 BUOOPOM CTY/IEHTIB).
HapuansHa muctumiina «OCHOBY Teopii Mepex CHHXpOHi3allii Ta

PO3MOBCIOMKEHHSI Yacy Mepex 3B’ 513Ky Ta [HTepHeTy peueit» IpyHTyeTbCA

Ha 3HaHHAX, OTPUMAHUX CTYJICHTaMH IPH BUBYECHHI HABYAIEHUX
JUCHUILIIH mepmoro (6akaaaBpChbKOT0) piBHS BHIIOT OCBITH Ta PO3YMiHHI
3arajlbHUX MOHATH PO TEJICKOMYHIKaLiHI MEpexXi, MepeKeBl TEXHOIOT 11,
TEXHOJIOTIi MD>KMEpEKeBOi B3aEMOJII1 1 pO3BHBAE X y HAIIPSIMKY
NOIIHONICHHS TUTaHb TEOPil MepeX CHHXPOHI3alii Ta pO3MOBCIOMKEHHS
qacy, CHCTEM YIPaBIiHHS HUMH 1 TPAaKTHYHUX HABUYOK 3 00CITYyTOBYBaHHS
1 IIJIAaHYBaHHS X MEPEXK

1o Oyne BuB4YaTHCSH

OCHOBHHI 3MiCT AUCIMIUTIHN CIPSIMOBaHMH Ha BUBYCHHS apXiTEKTypH Ta
XapaKTepUCTHK MEPeX TAKTOBOI CHHXPOHI3aIii Mepex 3B s3Ky Ta
[HTepHeTy peueit, oOnaxHaHHs, sIKe BUKOPUCTOBYETHCSI B MEPEKAX
TaKTOBOI CHHXPOHI3alii, 3aXUCTy MEPEeXi TaKTOBOI CHHXPOHi3alii,
CTPYKTYPHHX CXEM MOKJIMBUX peajizaiiil IIaHiB PO3TOBCIOIKCHHS
CUTHAJIIB TAKTOBOI CHHXPOHI3aIlii, MEPEkK PO3MOBCIOPKEHHS Yacy

Yomy ne nikapo/Tpeda BUBYATH

MerToro MepexeBOi CHHXPOHI3allii € Y3rO[KeHHS YaCOBUX 1 YaCTOTHUX
IIKaJI BCIX MPUCTPOIB CHHXPOHI3AII] 32 paXyHOK MPOITYCKHOI 31aTHOCTI
JiHIH 3B’S3KY, O X CMOIYy4aloTh, a 3ac000M peaizauii MepexeBoi
CHHXpOHI3amii € Mepeka CHHXpoHi3alii. ToMy as oTpruMaHHS TOBHOT
KapTHHU 3HaHb I0J10 TOOYIOBH TEICKOMYHIKAI[IHIX MEPEX Ta MEPEK
[HTepHeTy peueil nyke BayKIMBUM € BUBYCHHS BHILE 3a3HAUYCHUX MMUTaHb.
Taxi 3HaHHS TaKOX JaAyTh MalOyTHIM BUITyCKHUKAaM KOHKYpPEHTHI
nepeBary Mpu MnpameBIalTyBaHHi.

Yomy MO:KkHA HABYHMTHCS

OCHOBHI 3aKOHOMIPHOCTI, IOB'13aH1 3 MPUHLIUIIAMH (yHKI1OHYBaHHS
MepeX TaKTOBOI CHHXPOHI3aIlii;

OCHOBHI ITPUHIINIIY, 32 IKUMH 301HCHIOETHCS TOOYI0Ba CUCTEMH
YIpaBJIiHHS MepekaMy CHHXPOHI3aIlil Ta pO3MOBCIOMKEHHS Yacy;
3arajibHa XapaKTePUCTHKAa MEPEX TaKTOBOI CHHXPOHi3allil, apXiTeKTypa
MEpexXi, IPOTOKOMIH 1 iHTepdeich MepexX TaKTOBOI CHHXPOHi3allii;
00naTHAHHSI, SIKE BUKOPHUCTOBYETHCS B MEPEXaX TaKTOBOI CHHXPOHI3AIlil;
MaTeMaTHYHUH OMMUC OCHOBHUX (i3UYHUX MPOLECIB PO3MOBCIOIKEHHS
CUTHAJIIB B MepeXax TaKTOBOi CHHXPOHI3allii, HaiHHOCTI Ta )KUBYUYOCTI
MepeX TaKTOBOI CHHXPOHi3allii;

YMOBHY BUHUKHEHHS TOTIOJIOTIYHUX Ta YACOBHUX IETENIb TAKTOBOT
CHHXpOHI3arlii,

QITOPUTMU 1 CTPYKTYPHI CXEMH MOXKJIMBHX peaji3alliii miaHiB
PO3IMOBCIOMKEHHS CUTHAJIIB TAKTOBOI CHHXPOHI3aLlii B Mepekax 3B SI3Ky
Ta [HTEpHETY peueit
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SAx MOKHA KOPHCTYBATHCH
HA0yTUMM 3HAHHSAMH i yMiHHAMMU

MonentoBaHHs (hi3UYHMX MPOIIECIB Ta POOOUMX ANTOPUTMIB, OB’ SI3aHHX 3
CHHXPOHI3AII€I0 Ta PO3MOJLIOM TOYHOTO Yacy;

TUTAaHYBaHHS MEpeXi TAKTOBOT CHHXPOHI3AIIil onepaTopa 3B’ 3Ky 3
BpaxyBaHHSM 3araJlbHUX MPaBHI MPOEKTYBAHHS Ta KOHKPETHUX
0CcOONMMBOCTEH Mepexi (BHOip Ta po3TalryBaHHs MPUCTPOIB
CUHXPOHI3aii, BUOip ONTUMAJIbHUX MapIIPYTiB CUTHATIB CHHXPOHI3aIlii,
3aro0iraHHs MmeTeib TOIIO);

3HAHHS MPUHITUIIB TOOYA0BH Ta 0OCITYTOByBaHHSA MEPEX CHHXPOHI3aIil
Ta PO3MOBCIOPKEHHS Yacy Mepesx 3B’5I3Ky Ta [HTepHeTy peueit.

Indopmaniiine 3a0e3neqHHs
AUCHUILTIHA

Cunalyc AMCIUIUTIHY, eeKTPOHHI MaTepiay JeKIid, MeTOMIHI
pEKOMEHIAIi 10 MPaAKTHIHUX 3aHITH (KOMII FOTEPHOTO MPAKTUKYMY ).

Bun CEMECTPOBOI0O KOHTPOJIIO

Ex3amen
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MonenoBanHsi 00'ekTiB cucTteM IHTEepHETY peyeid

Kadeapa, sixa 3a6e3neuye
BHKJIATAHHSA

EnextponHnx komyHikamiii Ta intepHery peueit HH ITC

PiBenn BHIIOT OCBiTH

Jlpyruii (MaricrepchbKuii)

Kypc, cemecTp

1 Kypc, 2 ceMecTp

O0csar AUCUMILIIHY Ta PO3MOAia
TO/IMH ayIUTOPHOI Ta CaMOCTIHHOY
poooTH

5 kpeautiB €EKTC (54 rox. ayautopsi, 96 roa. camocTtiiiHa podoTa).

MoBa BUKJIaiaHHS YKpaiHCbka

BuMOTH /10 0YATKY BUBYEHHSI 3HaHHS Ta PO3YMIHHS 3arajbHUX TMOHATH MNP0 (YHKI[IOHYBAHHS

AMCHMILTIHA 00YHCITIOBANBHOT TEXHIKH, TENEKOMYHIKAIMHAX MEpPex, MepeKeBUX
TEXHOJIOTi, OCHOBH Teopil TeleKOMyHIKalliii, Teopis WMOBIPHOCTI,

cucteM IHTEepHETY peueit

1o Oyne BuBuUaTucs

1. MopnenroBaHHS €IEMEHTIB MepeX IHTEPHETY pedei 3a JOTTOMOTOI0
MIPOTPaMHUX TMAKETIiB

2. Kpurtepii ormiHkm epEeKTHUBHOCTI Mepex
MIPOIYKTUBHOCTI JIJIs1 CUCTEM IHTepHETY peucit

3. lnro3u, XMapHi CXOBHIAa Ta CEpBEpH OOPOOKH ITAaHUX MEPEX
IHTepHeTy peuen

IHTEepHETY pedei

Yomy ne nikapo/Tpeda BUBYATH

Komrmerenttii, mo ctyaeHT HaOyBalOTh B XOZi BUBYCHHS TUCIIUILIIHH,
ITy’ke 3aTpeOyBaHi poOOTOMABIIIMH, IO 3aWMAIOTHCS IIPOEKTYBAHHSM,
OyNiBHUIITBOM Ta €KCIUTyaTalli€l0 MEPeX iIHTepHeTy pedeld. MozenroBaHHs
00’€KTiB Ta MEpeXi B LIJIOMY J03BOJISIE BU3HAYUTH ONTHMANBHY 32
3aJJaHUMHU KPUTEPISIMHU apXiTeKTypy Mepexi [HTepHeTy peuedd,
copmyiroBaTH OCHOBHI BUMOTH IO i1 €IeMEHTiB. TakoX MOACITIOBaHHS
JIO3BOJISIE, HE BUKOPUCTOBYIOUU (PI3UYHOTO 00 IHAHHS, TOCIIKYBaTH
CKJIaJTHI IPOIIECH B3aEMOJIIT €JIEMEHTIB MEPEK IHTEPHETY peUci

YoMy MOKHA HABYUTHUCS

3maTHICTh BUKOHYBaTM THUMOBI Ta  HETUIOBI  3aBIaHHS  IIIOJO
CTPYKTYPHO-TOIOJIOTIYHOT Ta OpraHi3aniiHO-TeXHIYHOI MO0YI0BU

cucteM [HTepHETYy pedeill Ha OCHOBI TEJIEKOMYHIKAL[IHHUX TPAaHCIIOPTHUX
CHUCTEM Ta MEpeX, Ta Ha OCHOBI iH(OKOMYHIKAIIHHUX TEXHOJIOTiH

OCTaHHBOT MUII1

SIK MO’KHA KOPHCTYBaTHCSA
HA0yTHMMHU 3HAHHSAMY i YMiHHAMU

3HaHHS, IO OTPUMYIOTHCS NMPH BUBUEHHI AaHOI AMCUUILIIHM, € BKpai
HEOOXiMHUMH Yy TemepilHiii wyac Ta y MailOyTHbOMY, TaK SIK CBITOBa
TEHJEHIIA e CTPIMKE TMOIIUPEHHS Mepex IHTepHeTy peuel (po3ymHe
MICTO, pO3yMHHI OyIWHOK, BHUPOOHHIITBO, MEIUIIMHA, CiLIbCHKE
TOCIIOJIAPCTRO).

Indgopmaniiine 3a0e3nedHHs
JUCHHUILTIHA

Cunalyc AMCUUIUTIHY, SJIEKTPOHHI MaTepiasiu JEKIIid, METOUYHI
pEKOMEH Al 10 MPAKTUYHUX 3aHATh (KOMII FOTEPHOTO MPAKTHKYMY ).

Bun CEMECTPOBOI'0O KOHTPOJIIO

Ex3amen
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IoT- npoToxo/M nepeaayvi JaHux

Kadeapa, sixa 3a6e3neuye
BHKJIATAHHSA

EnextponHnx komyHikamiii Ta intepHery peueit HH ITC

PiBenn BHIIOT OCBiTH

Jlpyruii (MaricrepchbKiii)

Kypc, cemecTp

1 Kypc, 2 ceMecTp

O0csar AUCUMILIIHY Ta PO3MOAia
TOJAMH AYIUTOPHOI Ta CAMOCTIiHHOI
podoTH

4 kpequtu €KTC (54 rox. aynuropHi, 66 roa. camocriitHa po6oTa).

MoBa BUKJIAJaHHSA

Vkpaidchka

BuMoru 10 noYaTky BUBYEHHSI
JUCHHUILTIHA

HapyanpHa JAuCOMIUIIHA — HAJIEKHTh 10 HABYAIBHHX  JAHUCIHIUIIH
npodeciifiHoi Ta TNPaKTUYHOT MIATOTOBKH (32 BHOOPOM CTYACHTIB).
Hapuanena mucummutina «loT- mporokonu mepenavi JaHUX» IPYHTYETHCS
Ha 3HAHHAX, OTPUMAHMX CTYACHTaMH TIIpH BUBYCHHI HaBYAJIBHHX
MUCIUIUIIH  OakanaBpara HanpsMmy "EnexTpoHHi komyHikamii" i
mucuuIuling - «MepexxHi  TexHonorii», mnuTanb apxitektypu loT Ta
pO3BUBaE iX y HampsAMKY MOIIMOJEHHS NHTaHb TEOpii 3aCTOCYBaHHSA 1
poOOTH TIPOTOKOIIB TIepenadi Ta B3a€MOIii TaHWX B Mepekax IHTepHeTry
peden

1o Oyne BuB4UaTucs

[Mutanns crangaptusanii loT; mpoToKoIM 3aCTOCYHKIB; iHPpPaCTPYKTypHIi
MPOTOKOJIM, NPOTOKOJNM Iepenadi JaHWX BiJl MEPEKEBUX IPUCTPOIB Y
XMapy.

Yomy ne nikapo/rpeéa BUBYATH

Iareprer peueit (IoT) BimHOCHTBCS 1O cHcTeMH (I3WYHHUX HPUCTPOIB,
30aTHUX OOMIHIOBAaTUCS ITaHUMH OJMH 3 OJHHMM HE3aJIe)KHO BiJ ydacTi
monuHu. Y cydacHy emnoxy loT mae 3HauHWI BIUIMB 1 HEYXHIIBHO CTa€
JIOMIHYIOYUM CTaHAApPTOM, IO Ja€ 3MOTY DI3HOMAaHITHHM IPUCTPOSIM
MoOMU3y HAC CIHIJIKYBaTHCS 3a JONOMOTOI0 NAaT4HKiB, 3 €IHAHHUX yepes
[HTEpHET, TMM caMHUM WiABHUINYIOYM JIETKICTh 1 3pY4YHICTh HAIIOTO
HNOBCAKICHHOTO JkuTTA. Bumorm po cucrem IoT cratore Ounbid
PI3HOMaHITHUMHU W CKJIaJHUMH, TOMY IJIS PO3YMiHHSI pOOOTH CHCTEM Ta
Mmepexx loT Ta cTBopeHHS NpOeKTiB y Wil cdepi BaXKIMBUM € 3HAHHS
IIPOTOKOJIiB, Ha SIKMX IPYHTYEThCS POOOTa IIMX IPUCTPOIB

I'IOMy MOKHAQ HABYUTHUCH

Knacudikaris mporoxomnis loT; ocHOBHI XapakTeprCTHKH, OOMIH
MOB1IOMJICHHSIMH, IPUHIUMIINA POOOTH IPOTOKOIIIB

Sx MO:KHA KOPHCTYBATHCH
HA0yTHMH 3HAHHSIMH | BMiHHSIMH

HaOyTi 3HaHHS MOXYTh OyTH BUKOPHCTaHI IIPH PO3pOOITi, HAJTAIITyBaHHI
cucreM loT, anamizi iXx poOOTH, CTBOPEHHI BHMOT Ta PEKOMEHIAIIN TpH
MpoekTyBaHHI y miid cepi. 3nanus B ramysi [oT poOniaTe BHUMyCKHUKIB
KOHKYPEHTHO3IaTHIMH Ha pUHKY Tpami 1 JaloTh  MOXJIMBICTB
MpaleBnalTyBaHHS B Tele- Ta 1H(QOKOMYHIKamiHHMX KOMIIaHisX, IO
MpalioTh 3 iHOOPMAIIHHUMHE TEXHOJOTISIMH, CHUCTEMaMH I|HTEpHETY
peyeit.

Indopmaniiine 3a0e3neyeHHst
JUCHUILTIHA

Cunalyc AMCUUIUTIHY, eeKTPOHHI MaTepiali JIEKIid, MeTOJUIHI
pEKOMEHIAITi 10 MPAKTHIHUX 3aHITH (KOMII FOTEPHOTO MPAKTUKYMY ).

Buj ceMecTpOBOro KOHTPOJIIO

Sanik
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OnTHYHUM cerMeHT TPAHCHOPTHOI mJ1aTdopMu

Kacbeppa, fika 3abe3nevye
BUKNagaHHSA

EnekTpoHHUX KOMYHiKauin Ta iHTepHeTy peden HH ITC

PiBeHb BULLOl OCBITU

Opyrni (marictepcbkui)

Kypc, cemecTp

1 Kypc, 2 ceEMecTp

O6GcsAr gucuuniHK Ta po3noain
rogvH ayaMTOpHOI Ta
CaMOCTINHOI po6oTH

5 kpeguTiB EKTC (54 rog. ayauTopHi, 96 rofd. camocTinHa poboTa).

MoBa BMKnagaHHs

YKpaiHCcbKka

Bumoru fo noyaTky BUBYEHHS
ANCLUUNNIiHN

AvcumnnniHa 6a3yeTbCs Ha 3HaAHHAX, OTPUMaHUX CTyAeHTamu npu
BMBYEHHI Takux AucuuniiH ©akanaBpCbKoi  MiAroToBKKW, — SiK:
CxemotexHika, OcHoBu Teopii kin, Lindpose 06pobneHHsa curHanis,
TenekomyHikauinHi - Mepexi, MepexHi TexHonorii, HanpamHi
cepedoBMWa  TeNekOMyHikauin, TenekomyHikauiiHi  kabenbHi
cuctemu, CTpyKTypoBaHi KabenbHi cuctemu, TenekoMyHikauinHi
TPaHCNOPTHI CUCTEMMU

LLlo 6ype BuBYaTucA

OvcuunniHa npucBsyeHa MeTogaMm nMigBULLEHHSA edIeKTUBHOCTI
(PYHKUIOHYBaHHA 5G-Mepex Yy cueHapiax [HTepHeTy peyen Ta
3actocyBaHHs BIMJIA gk MoBinbHMX By3nis, nnatgopm 360py AaHUX
abo enemeHTiB TMMYacoBOI KOMYHIKaUiMHOT iHPaCTPYKTYpW.
Posrnsgaotbes nigxoan 0o OUIHIOBaHHS Ta MOKPALLEHHS KIHOYOBUX
napameTpis  e(EeKTUBHOCTI: MNPOMYCKHOI 30aTHOCTI, 3aTPUMKMY,
HagiMHOCTI, eHeproedeKTUBHOCTI, CNeKTpanbHOI edEeKTUBHOCTI,
CTIMKOCTI 3’€eQHaHHA Ta sKOCTi 06CnyroByBaHHS Nig Yac MacoBOro
NigKNIOYEHHA NPUCTPOIB | BUCOKOI MOBINbHOCTI By3niB. BueyatoTbes
MexaHi3Mun 5G NR i 5G Core, WO BNAMBalOTb Ha pobOTY |oT-CEPBICIB |
cueHapiiB  3actocyBaHHa  BIJ1A: kepyBaHHA  JOCTynom i
curHanisauieto, nraHyBaHHA pagiopecypcis, KepyBaHHs
MOOINbHICTIO, nNiaTpyMka QoS, BUKOPUCTAHHA MEC ans obpobku
AaHux nobnu3dy xepena, a TakoX MOAENOBaHHA Tpaddiky Ta 30H
pagionokpuTtta. Okpema yBara NpuainsieTbCA MOCTAHOBLi 3agad
YOOCKOHANEHHs MepexeBunX MpoLecis, BUOOPY METPUK i obMmexeHb
Ta BigTBOplOBaHiN  Bepudikauil  pilleHb Yy  cepepoBuLLax
KOMM'FOTEPHOIO MOAEMNOBAHHS.

Yowmy ue LikaBo/Tpeba BMBYaTH

CueHapii loT Ta BIJIA y 5G xapakTtepusyloTbCs MNOEQHAHHAM
MacoBOCTi  NigKMOYeHb, HeogHopIgHOCTI  Tpadiiky, BWUCOKOI
MOOINIbHOCTI, 3MIiHHOI SIKOCTi padiokaHany Ta >XOPCTKMX BUMOTr A0
3aTPUMKK, HadiNHOCTI N eHeproedeKkTMBHOCTI. 3a Uuux YyMoB
e(PeKTUBHICTb MepexXi BU3HAYaAETLCA He nuwe napameTpamm
pagiogocTyny, a N y3rogXeHow poboTo KepyBaHHSA pecypcamu,
curHanisauii, cepBicHUX (YHKUIN fapa mepexi Ta nepudepinHux
obuncnenb. JucumnniHa doopMye HaykoBO OBI'pyHTOBAHI Nigxoam 4o
aHanisy i nigBULWeEHHs edeKTUBHOCTI 5G-mepex, HeobxigHi ans
aucepTtauinHnx JocnigKeHb, NigroToBKM BepuUdikoBaHMX
€KCMEPUMEHTIB Ta 06r'pyHTYBaHHSA HAyKOBOI HOBU3HM.

Yomy MOXXHa HaBYMTUCS

BusHauatn MmeTpukm Ta Kputepii eeKTUBHOCTI 5G-mepex AOns
cueHapiiB 1oT i BINJIA; BuKOHYyBaTK OLiHIOBaHHA eEeKTUBHOCTI 3a
pesynsrataMmy BUMIpIOBaHb i ModentoBaHHs; obrpyHToBYBaTH BUBIP
MexaHi3miB 5G NR i 5G Core AnNs MacoBOro nigkNYeHHs NPUCTPOIB i
NigTPUMKM MOBINbHMX NOBITPSAHWX By3NiB; 3aCTOCOBYBATM METOAM
NigBULLEHHA e(PeKTUBHOCTI ANSA KepyBaHHS OOCTYNOM, NraHyBaHHSA
pecypciB, KepyBaHHA 4epraMmy N noTokamu Tpaduiky Ta nigTpuMKku
QoS; npoekTyBatM MEC-cueHapii Ansa  3HWKEHHS  3aTPUMKM,
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nokanbHOi 06po6KM AaHMX | 3MEHLWEHHS HaBaHTaXEHHs Ha
TPaHCNOPTHY MeEpEeXy; MoaentoBatu BrnMB MoOinbHocTi BI1J1A,
BMCOTM NOMbOTY Ta 3MiH pajiokaHany Ha napaMmeTpu 5G-3’'€QHaHHS;
34iNCHIOBATN  CTATUCTUYHY MNepeBipKy pesynbraTiB, MOPIBHAHHSA
anbTepHaTuB i OpPMYyBaHHA BUCHOBKIB AN HAYKOBUX Nybnikalin.

AK MOXHa KopUCcTyBaTUCA
HabyTUMM 3HAHHAMM i
YMIHHAMM

[oTyBaTM HaykoBO OOIrpPyHTOBaHi MpOMo3uuii Wwoao MigBULLIEHHS
e(PeKTUBHOCTI 5G-Mepex ans loT-cep.iciB i cLueHapiiB 3aCTOCYyBaHHSA
BIMJIA; po3pobnaTtu Ta BigTBOptoBaTU Mogeri Tpadiky, MOBiNbHOCTI
N pagionokpuTTa Ans AucepTauilHMX eKCnepuMeHTIB; dhopMyBaTu
pekomeHgauii 3 HanawTyBaHHSA napameTpiB 5G NR, MexaHi3miB QoS,
NosiTUK KepyBaHHs1 Tpadikom i MEC-iHG pacTpyKTypu;
iHTepnpeTyBaTn pe3ynbkratm MOLENIOBAHHA Ta BMMIpHOBaAHb $IK
AokasoBy ©0asy ana  o6rpyHTyBaHHs HayKOBOI HOBU3HM Ta
NPaKTUYHOI 3HAYYLLIOCTIi; BUKOPUCTOBYBATM OTPMMaHI pesyrnbtaTtu nig
yac niarotoBKkM CcTaTel, 3BITiB, TEXHIYHUX NPONO3ULIN i
A0CAIOHMLBKNX NPOEKTIB Y cAhepi eneKTpoOHHNX KOMYHiKauin, loT Ta
BIMNNA.

IHbopmauiHe 3ab6e3ne4yHHA
aucuunniim

Cunabyc gncumnniHn, enekTpoHHI MaTepianu Nekuin, MeToanyHi
pekomeHgauii 40 NPaKTUYHUX 3aHATb (KOMM'IOTEPHOIO NPaKTUKYMY).

Bup cemecTpoBOro KOHTPOIo

3anik
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Po3noBCIOIKEHHSI YaCcy B MepeskaxX eJeKTPOHHUX KoMyHikalii ta IoT

Kadeapa, sixa 3a6e3neuye
BHKJIATAHHSA

EnextponHnx komyHikamiii Ta intepHery peueit HH ITC

PiBenn BHIIOT OCBiTH

Jlpyruii (MaricrepchbKiii)

Kypc, cemecTp

1 Kypc, 2 ceMecTp

O0csar AUCUMILIIHY Ta PO3MOAia
TOJAMH AYIUTOPHOI Ta CAMOCTIiHHOI
podoTH

5 kpenutiB €EKTC (54 ron, aymutopHi, 96 roj, camocriitHa poboTa).

MoBa BUKJIAJaHHSA

Vkpaidchka

BuMoru 10 noYaTky BUBYEHHSI
JUCHHUILTIHA

HapuanbHa qucMIUTiHA HAJIKHUTH 10 HABYAIBHHUX AUCIUIUTIH
npodeciifHoi Ta MPaKTUYHOI MiATOTOBKH (32 BUOOPOM CTY/ICHTIB).
HapuanpHa qucuumiina «Po3noBCIOKEHHs yacy B Mepexax
eNeKTPOHHUX KOMYyHiKamiil Ta [oT» IpyHTy€eTbCsl HAa 3HAHHAX, OTPUMAHHX
CTYJICHTaMH MIPY BUBYCHHI HABYATBHUX JUCIUILTIH OaKalaBpaTa Harpsmy
"EnexTpoHHi KoMyHiKamii", Ta po3yMiHHI 3araJlbHUX MOHATH PO
TEJEKOMYHIKaI[iiiHI Mepesxi, MepeXeBl TEXHOIIOTI1, TEXHOIOT11
MDKMEPEKeBOi B3aEMOJIi1 1 pO3BUBAE 1X y HANIPSMKY HOTIINOJICHHS TUTAHb
Teopii Ta MPOTOKOIIB PO3MOBCIOMKEHHS Yacy, NPAaKTHYHUX HABUYOK 3
00CJIyrOBYBaHHS i IJIAHYBaHHS IIMX MEPEX

1o Oyne BuBuaTucs

[MuTanus crangapTusanii B cpepi po3noBCIOIKEHHS Yacy, apXiTeKTypa
MepeK, OCHOBHI MpoTokonH po3nosciomkeHHs yacy NTP i PTP, ix
OCHOBHI XapaKTePUCTHKH, MOBIIOMJICHHS Ta iX 0OOMiH, 0COOJUBOCTI
PO3IOBCIODKCHHSI yacy B Mepeskax 10T

Yomy ne nikaBo/Tpeda BUBYATH

[IuTanHs cuHXpOHI3aIii poOOTH MPUCTPOIB y CydaCHHUX MepexkKax
€JIEKTPOHHUX KOMYHIKaIii Ta [HTepHeTy peueil € ayxe BaXIuBUM. Tomy
Teopis i MPaKTHYHI HABUYKH IIOJ0 PO3MOBCIOPKEHHS Yacy B IIHX
Mepekax JaroTh MOXKIMBOCTI MPAaBUIIBHOTO HAJAIITYyBaHHS,
00CIJIyroByBaHHSI Ta YCYHEHHS HECIIPABHOCTEH, [IOB'A3aHUX 3 HaCOM.
Taki 3HaHHsI TAKOXK JaAyTh MailOyTHIM BUITyCKHHUKaM KOHKYPEHTHi
NepeBary npy MpareBJalTyBaHHi.

YoMy MOKHA HABYUTHCS

[MpuanIMTY GyHKIIOHYBAaHHS MPOTOKOIIIB PO3MOBCIOMKEeHHS yacy NTP i
PTP B Mepexax eneKTpOHHHX KOMYHIKaliii Ta [HTepHETY pedeii;
apXiTEeKTypa MepeX pPO3MOBCIOIKEHH Yacy;

oOsiagHaHHS, SIKe BUKOPHCTOBYETHCS B MEPEkKaxX PO3MOBCIOMKECHHS yacy;
HaJIAIITYBAaHHSI IPOTOKOJIiB PO3MOBCIO/DKCHHS 4acy

SIx MOKHA KOPUCTYBATHCS
HA0yTUMM 3HAHHSAMH i yMiHHAMMU

HabyTi 3HaHHS Aaf0Th MOXJIMBICTH BUITYCKHHKAM IPALIOBATH 3
MepekaMH PO3TOBCIOIKEHHS 4acy 1 BUKOHYBAaTH OCHOBHI JIii O/I0
HaJIAIITYBAaHHS Ta poOOTH 00JIaAHAHHS B MEPEKax eJIEKTPOHHUX
KOMYHiKamii Ta [HTepHETY peueit

Indopmaniiine 3a0e3nedHHs
JUCHUILTIHA

Cunalyc AMCUUIUTIHY, SJIEKTPOHHI MaTepiasiu JIEKIIid, METOUYHI
pPEKOMEHIAMIT 10 TPAKTHYHHX 3aHATh (KOMII’ FOTEPHOTO IPAKTUKYMY).

Buj cemecTpoBOro KOHTPOJIIO

Ex3amen
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MeToau niaBuineHHs: e(peKTUBHOCTI SG Mepex

y cueHapisgx Intepuery peudeii Ta BIIJIA

Kadenpa, sixka 3a6e3neuye
BUKJIAIAHHS

Enexrponnnx koMmyHikaii ta intepuery peueit HH ITC

PiBeHn BHIIIOT OCBiTH

Jpyrwuii (MaricrepchbKii)

Kypc, cemectp

1 xypc, 2 cemectp

OO0cHAT AMCUMILIIHA TA
PO3M0iJ rOIMH ayTuTOPHOI
Ta caMOCTiitHOI podoTHn

4 xpenutun €EKTC (54 ron. ayautopHi, 66 ToII. caMOCTiliHa pPoOOTa).

Moga BUKJIagaHHS

VYkpaiHcbka

Bumoru 10 nmoyarky
BHBYCHHS THCIUILIIHA

3n00yBady Mae BOJOAITH 3HAaHHAMH 3 Teopii HWMOBIpPHOCTEH,
MaTeMaTHYHOI ~ CTAaTHCTHUKH, OCHOB TeneTpadika Ta moOyaoBu
0e3MpOBOIOBUX MEpEkK, MaTu 0a30Bi ySABICHHS PO apPXITEKTYPy MEPEK
4G/5G.

o 6yxe BuBuaTHcs

Jucuurutina  TpUCBSYEHAa  METOAAM  MIABHIIEHHS  €(EeKTUBHOCTI
(GYHKIIIOHYBaHHS MeEpeX MOOLIBHOTO 3B’S3Ky IT’TOTO TOKOJIHHS B
cueHapisix IHrepHery pedeil. Po3misimaroThCsi MiaXOAU 0 OI[IHIOBAHHS
Ta TMOKpamleHHs kiodoBux [lapamerpiB edekTUBHOCTI, 30Kpema
MPOIYCKHOI 3/1aTHOCTI, 3aTPUMKH, HaIIHHOCTI, eHeproe()eKTUBHOCTI Ta
CHEKTpadbHOI e(PEKTUBHOCTI IiJi Yac MacOBOTO MiJAKIIOYCHHS
npuctpoiB. Busuarorecst Mmexanizmu 5G NR i 5G Core, 1m0 BU3Ha4aroTh
npoaykTuBHicTh loT-cepBiciB, BKIIOYHO 3 KEpyBaHHSIM JOCTYIOM 1
CHTHAJTI3ALIIETO, TUTaHYBaHHSM paniopecypcis, KepyBaHHAM
MOOLIBHICTIO, TATpUMKOI QOS, a TakoK IHTErpali€lo CepBiciB Ha
MEC-piBui. Oxpemy yBary TpUAUICHO  TIOCTAHOBLI  3ajad
YAOCKOHAJIEHHSI MEPEXEeBUX MPOLECiB, BUOOPY METPUK Ta OOMEKEHb, a
TaKOX  BIATBOpIOBaHIH  Bepudikamii pimleHb Yy  CeperoBHILNAX
KOMI ' FOTEPHOT'O0 MOJICJIFOBAHHS

Yomy ue nikaBo/Tpeda
BHBYATH

Cuenapii Iatepuery peueli y 5G XapakTepH3yHOThCS BHCOKOIO
IIUTIBHICTIO  MIAK/IIOYEHb, HEOJHOPIAHICTIO Tpadiky Ta pi3HUMHU
BUMOTaMH [0 3aTpUMKHU 1 HaAIHHOCTI. 3a IUX yMOB €(EKTHBHICTb
Mepeki BU3HauaeTbcsi He nuimie [lapamerpamu pagiomoctymy, a it
Y3TO/UKEHICTIO pOOOTH KEpyBaHHS pecypcaMu, CHUTHai3amii Ta
cepBicHUX (QYHKUIA sapa Mepexi. JucuumiiHa ¢(opMye HayKOBO
OOTpYHTOBaHI MIIXOAW 10 MIABUIICHHS €()EKTUBHOCTI, HEOOXIAHI AJIs
BUKOHAHHS JIUCEPTALIMHUX AOCTIKEHb, MIATOTOBKU BepHU(IKOBAHUX
SKCIICPHMEHTIB Ta O0IPYHTYBAHHS HAYKOBOI HOBH3HU

Yomy MOKHA HABYUTHCSA

BU3HAUaTH METPUKU Ta kputepii epextuBHOCTI 5G y cuenapisx loT;
BHUKOHYBAaTH OIIHIOBaHHS €()EKTUBHOCTI 3a pe3yJIbTaTaMHU BUMIPIOBAHb 1
MojieNtoBaHHs; oOrpyHTOoByBaru BubOip mexaHi3miB 5G NR i1 5G Core
JUIS  MacoBOTO IMIJKIIOYEHHS TPHCTPOIB; 3aCTOCOBYBATH METOIU
HiABUIIEHHA €(QEKTUBHOCTI JUId KEpyBaHHS JOCTYIOM, IIaHyBaHHS
pecypciB, KepyBaHHS yepramu 1 motokamu tpadiky ta miarpumkua QoS;
npoektyBati MEC-cuenapii ais 3HMKEHHs 3aTPUMKH Ta 3MEHIICHHS
HABaHTAXXCHHS HA TPAHCIOPTHY MEPEXY; 3MIMCHIOBATH CTAaTHCTUYHY
NEepPEeBIPKY pE3yJbTaTiB, MOPIBHAHHSA aJbTEPHATHB Ta (POPMYBaHHA
BHCHOBKIB JIJIsI HAYKOBUX IyOTiKaIii
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SAx Mo:KHA KOpPHCTYBaTHCA
HA0yTHMMH 3HAHHAMM i
YMiHHSIMH

rOTYBaTH HAyKOBO OOTPYHTOBAaHI MPOMO3MUIli IIOA0 TMiABUIICHHS
edbextuBHOCTI  S5SG-Mepex  mns loT-cepBiciB;  po3poOmatu  Ta
BiJITBOPIOBATH MOJIENI 1 CIIEHApii IJIs JAUCEPTAIHUX EKCIEPUMEHTIB;
dbopmyBatn pexkoMmeHpaamii 3 HamamrtyBaHHsA [lapamerpiB 5G NR,
MexaHi3MiB QoS Ta MONITHK KepyBaHHS TpagikoM; IHTEpIpeTyBaTH
pe3yJabTaTd MOJICTIOBaHHS 1 BHUMIPIOBaHb SK JOKa30By 0a3y Jyist
OOTPYHTYBAaHHS HAYKOBOi HOBH3HU Ta MPAKTUYHOI 3HAYYIIOCTI

Indopmaniiine 3a0e3nevyeHHst
UCHUILIIHA

Bci  marepianm  HamarmThCS B €IEKTPOHHOMY BHIIAIL:  cUjalyc,
HABYAIFHUN TMOCIOHWK (KOHCTIEKT JIeKI[ii), Mpe3eHTaIliiiHI marepiaim,
MPUKJIAAN IPAKTHYHHUX POOIT

Bun CEMECTPOBOI'0 KOHTPOJIIO

Exzamen
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