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3ATAJIBHI TOJIOKEHHSI

ITporpama nomatkoBoro BCTYITHOTO BUIPOOYBaHHA ISt 31400YTTS OCBITHBO-
HayKOBOro CTymeHs Hokrtopa ¢inocodii 3a creriamshictio G5 «EnexrpoHika,
€JIEKTPOHH] KOMyHiKallii, Ipunanobynysanus ta pamioTexHika» pospobieHa Ha 6asi
OCBITHBO-KBaTihikauiliHOTO piBHS Marictpa abo crenjamicra 3706yToro 3a iHINOM
CIELIATBHICTIO.

AGitypienTn, siki BeTynmaroTs 110 AVYIKT na mapuanus mis 3106yTTH OCBITHBO-
HAyKOBOTO CTyNeHs 0KTOpa (inocodii Ha ocHoBi ocBiTHRO-KBaMi(iKamiitHOro piBHsI
marictpa a6o cremjanicra, 3100yTOro 3a iHIIOIO crenjanbHicTIO, IIOTIEPEeTHBO
CKJIaZIAt0Th I0/JATKOBE BCTYIIHE BUIIPOGYBAHHSI.,

JlonatkoBe BCTynHe BHUMpOGYBaHHS IIPOBOAHTECS 3 METOIO IMEPEBIPKH SKOCTI
3araipHO-MpodeciiHol # cremianbHOT IATOTOBKH NOTEHIIHHNX acripaHTiB i
JI03BOJIIE BUSBUTH H OLIHMTH TOTOBHICTH BCTYIHHMKA 10 BHpilICHHS npodeciiumx
3aBlIaHb Ta 10 HAYKOBO-IIPAKTHYHOI JisJIBHOCTI.

[Tporpama i popma gomaTkoBOrO BCTYITHOI'O BUIIPOOYBAHHS € €IHHOIO JUTS BCiX
oci6, sKi He MaroTh (paxoBoi ocBiTH 3i cnemiansrocTi G S «Enexrponika, enexTponHi
KOMyHIKaLii, Ipuiano6y1yBaHHs Ta pagioTexHikay.

AbGiTypienT 3 ocBiTHIM cTymeHem (ocBiTHBO-KBai(iKaniinuM piHem)

MaricTp abo creniagicT IIOBHHEH 3HATH:

- Teopernyni 3acamu 106y 0B crcTeM eTeKTPHYHOTO 3B’SI3KY;

- Teopito po3pobku, MpoekTyBaHHS Ta ekcIuTyaTarlis paiioeneKTPOHHOrO
o0agHaHHs;

- Cucremu nepenaBanis 1aHUX;

- Cucremu xomyTanii ta posnoniny inpopmanii;

- Teoperuyni ocHOBY TenekOMyHiKaIli HIX Mepe;

- Cucremu ciocreperxenss ta 06poGku indopmartii;

- llpoektyBaHHs Ta (yHKIiOHyBaHHS TelneKOMyHIKAIGHHHX cHCTeM Ta

1. Teopernuni 3acagu nobyaoB cucrem €JIEKTPHYHOIO 3B’ SI3KY.

1.1. Jbxepeno indopmanii. IleperBopenms HETIEPEPBHOro  (aHAJIOrOBOIO)
CUTHaLy B UM(POBHI NBIMKOBUI CHIHAJ: IpejcTaBIeHHS HETIEPEPBHOI0 CHUTHAILY
NOCM/IOBHICTIO  BijiKiB, Teopema KoTenbHikosa; (GopMyBaHHSI JIHCKPETHOIO
CHTHAITy; KOXYBaHHSA NMCKPETHOTO CHTHAIY; NPHHLHI 3aBaJOCTIHKOIO KOXyBAaHHS.
Ilepenecenns inpopMaliifHOro curHamy B 4acTOTHHI jianasom, TIPH3HAYEeHUN IS
fioro nmnepenaBanHA. @opMyBaHHS KaHaly 3B’S3KY 1 0cOGIMBOCTI  HOrO
(QYHKIIOHYBaHHS: BBiZl CHIHAY B JIHIIO 3B’S3Ky Ta BHBij CUTHAIY 3 Hel;, NpUHIHII
baraToKaHAJIBHOrO TepeflaBaHisl CUTHAIIB Yepes JHHIo 3B’S3KY; XapaKTePUCTHKU
KaHalmy 3B’s3Ky. Ilpumiimanns mudpoBoro curuany (mocraHoBka  3amadi).
Y3aralibHeHa CTPYKTypHa cXeMa LH(PPOBOT CHCTeMH TIepe [aBaHHs iHpopMmaii

1.2, Knacudixanis — curmamis. YacoBe npejCTaBNGHHS  HellepepBHIUX
BUNAJKOBUX  CHUTHAJIIB:  BIACTHBOCTI  BHIAJKOBUX CHTHANB], (hOpMyBaHHS
MaTeMaTHYHUX MOJENIeld BHIIAJKOBMX CHMIHAJIB MNP X YacOBOMY [pe/ICTABIEHHI;
MMOBIPHICHA 4acOBa MaTeMaTHYHA MOJEJb HENepepBHOro BHIIANKOBOIO CHIHALY;



[TapaMeTpH BUNa/KOBMX CHIHANIB Ta iX MaTeMaTHyHa iHTepmperanis; HMoOBipHicHa
dacoBa MaTeMaTHYHa MOJENb HENEepPepPBHO-JUCKPETHOrO BUIIAIKOBOIO CHTHAaJLY;
MMOBIpHiCHI YacoBi MaTeMatuyHi Moneni AMCKPETHOTO Ta JUCKPETHO-HENEPEPBHOTO
BHIIAIKOBUX CHTHAJIIB; aBTOKOpesilia XapakrepucTuka HENEPEPBHUX BUITAKOBUX
cUrHaNiB. YacToTHe mpencTaBIeHHS HCIIEPEPBHUX  BHIAJAKOBHUX  CHUIHAJIB;
MaTeMatiiHa MOZENb 4YacTOTHOTO IIPEJCTABICHHs HENEePepBHUX BUIAIKOBHX
CHTHAJIiB; 3B’SI30K MK CHEKTPaNbHOIO i aBTOKOPEIISIIIHOI0 XapaKTepHCTHKAMK
HETIEPCPBHUX BUNAJKOBUX CUrHANB, Teopema Binepa-XiHumna. BysbskocMyrosi
BHUIIAJIKOBI CUTHAJIH.

1.3.  Indopmauiiina xapakrepucruka Ta [apamMeTpH JIKepel IHCKPETHUX
nosiftomnens. KinekicHa Mipa inopMamii Uit IECKPETHHX NOBiIOMIICHD.
Iadopmaniiini mapamerpu mKepenm AHCKpPeTHHX MOBIZOMIICHD: Cepe/iHE 3HAYEHHs
KUIbKOCTI  iHdopManii, ska npumagae ma  ome MOBIIOMJICHHS  JIXKepera;
HaJUIMIIKOBICTh JUKepena IHCKPETHHX MOBiIOMIEHB: MPOAYKTUBHICTE JiXKepesia
HUCKDETHHX  IOBIXOMIEHb. EHTpomis jukepema  3aieHHX — MOBIZOMICHD.
THdopmaniiini mapametpn miepen HerepepBHUX MOBiTOMICHD: eIICUIIOH-EHTPOITis,
IIPOAYKTHUBHICTE, HAUTAIIIKOBICTE.

1.4, 3aBajocrilike KojyBaHHS mOBiZOMIIeHb. OCHOBHI IapaMeTpH  KOJB.
OriHKa 3aTHOCTI KOXiB BHSBISTH Ta BHIPABISTH [OMUIKH NpyU neperaBaHui
OKpPeMHX LU(p: BBENCHHS MOHSTTS ,,Bi/ICTAHL MiXK CUIHalIaMK”’; MpelcTaRlIeHHs
napaMeTpa ,BiACTaHb MiX UMPPOBHUMH curhagamu” 1o XeMIHTy; 3B’SI30K
MiHIMaJTBHOI KOMOBOI BiJCTAHI 3 BIIACTHBOCTIMH 3aBaZlOCTIMKOTO Koay. MeTonuka
NIPOEKTYBaHHs 3aBafOCTIMKUX (KOPEKTYIOUHX) KOMIB IIIAXOM BHOODY I03BONEHHX
KOZOBHX KoMmOinamiil. BioxoBi kopexTyBanpui xomu. MeTomuka [IPOEKTYBaHHS
ONIOKOBUX KOpEeKTyBalbHHX KomiB. Lluximiumi Komm: MeToamka TIPOEKTYBAHHSI
IMKIIYHEX KOMiB; MEXaHi3M BHSBIGHHS | BHIDABICHHS [OMUIOK B KOJOBHX
KOMOIHALISX LUKIIYHOTO KOJy; €BPiCTHUHMIT CHHTE3 CTPYKTYPHO-(DYHKI[IOHATEHUX
cXeM Kozepa i AeKoiepa LHKIIYHOIO KOIy; CHHTE3 CTPYKTYPHO-()YHKIIOHATLHOL
CXEMH PETicTpa 3CyBY, K (yHKIIOHAIBHOIO MO/LyJIs KOIepa i JeKoxepa LUKIIYHOro
KOJy. 3rOPTKOBI KOPEKTYBaIbHi KOIH.

1.5. 3arambne mowsaTTs mpo Kaman 3B’asky. Kmacmdikauis kanamis 3B S3KY.
XapaKTepHCTHKH KaHaliB 3B’s3Ky. MaremMatuyni mojeni JIUCKPETHUX, HUCKPETHO-
HETICPEPBHUX Ta HENCPEPBHUX KAHAIB 3B SA3KY: MaTeMaTHYHI MOJEJN JUCKPETHUX
KaHaliB 3B’s3Ky; IIOCTAHOBKA 3aJadi aHai3y MCKPETHOTO KaHATYy 3B S3KY;
OCOOJIMBOCTI BUKOPMCTAHHS MAaTEMATHYHHX MOZeNell JMCKPEeTHHX KaHANIB 3B’S3KY;
MaTreMaTH4YHa MOJENb IUCKPETHO- HENEepepBHOr0 KaHAy 3B’sI3KYy; MaTeMaTHYHi
MO/IEJI HeTIePEPBHUX KaHaiB 3B’513Ky. JIOCIIIKEHHS IPOXOJIMKEHHS eTepMIiHOBAHHX
CHrHaJIB 4epes JiHiHHI i Hemimiiini xamanu 38’s13Ky. JIOCHimKEHHS MPOXOJUKEHHS
HEeMEepepBHUX BHIIAAKOBHX CHIHATIB 4Yepe3 JiHiHHI | Heminilini kanaam 3B’s3KY.
Inpopmaniiini mapameTpu kaHaiiB 3B’s13Ky. llepe/iaBaHHs TOBiIOMIIEHD 110 KaHATY
Oe3 3aBal: MBMIKICTH MepeTaBaHHs i MPOMYCKHA 3/aTHICTH JUCKPETHOrO KaHaTy
3B’s3Ky Oe3 3aBaj; Teopema IlleHHOHa IIsi JMCKpEeTHOro KaHalny Oe3 3aBajl.
IlepenaBanHsa TOBIJOMIICHb MO AHCKPETHOMY KaHamy 3 3aBaflaMM: LIBHUAKICTD
Tepe/laBalis 1 IPOIyCKHA 3/aTHICTH JMCKPETHOTO KaHaly 3B’A3Ky 3 3aBalaMu;
NPHKJIa] PO3paxyHKy MPOILyCKHOI 3MaTHOCTI AUCKPETHOTO KaHaly 3B’SI3KY; Teopema
IIlenHoHa 1J11 AUCKPETHOTO KaHAY 3B’sI3Ky 3 3aBagaMu. IlepenaBaHHs MOBilOMIEHb



10 HCIICPEPBHOMY KaHaly 3 3aBajlaMH: IIBHJKICTb nepenasanHs indopmaiii i
TIPOITYCKHA 31aTHICTh HEMIEPEPBHOIO KaHAIY, (Gopmyia lllennoHa.

1.6.  ®opmymoBanHs 3ana4, sKi BUHUKAIOTE IIpY TIPUHMAaHHI pagioCUrHaNIB 3
AMIUTITY/IHOKO Ta YACTOTHOIO MOAYJIAIIEIO. IlpuiiManns pagiocursany, Koiam ioro
CIEKTP i CHeKTPH 3aBajl He IepPeKpUBAIOTLCH: METO. IPSIMOTO T ACHIIEHHS;
CYNCPreTepONMHHUN METOM; EBPUCTHUHHI CHHTE3 CTPYKTYPHO-(DYHKIIOHAILHUX
CXeM TpuHMaviB. JIOCIIMKEHHS NpoIecy MpoXoKeHHs Qmykryaniiinoro 6inoro
IyMY H€pe3 By3bKOCMYIOBMH IMiACHIIOBAY. JIOCIIMKEHHSA TPOLECY MpOXOMKeHHs
daykTyaniitHoro 6inoro mymy Uepe3 HEKOTePeHTHWH aMILITYAHMI JeTeKTop.
JlociixeHns  mpouecy  mpoxopKeHHs anMTHBHOI  cymimi  AM-curmamy i
By3bKOCMYTOBOIrO  (JIyKTyamuiiiHoro mymy 4epe3 HEKOrepeHTHHH aMIUTITYIHUH
AeTeKTOp. JoCHi/keHHA MPOLECy IIPOXOMKEHHS alUTHBHOL cymimi YM-currany i
BY3bKOCMYTOBOTO (IyKTYaliifHOTO IIyMy 4epes 4acTOTHHIL aerexrop. Ilpuiimanns
pajiocHrHamy, KoM HOro crektp i CIIEKTP 3aBaJd YaCTKOBO IE€PEKPHBAIOTHCSL:
IIOCTaHOBKA 3a[1a4l po3p0o0KH ONTUMAILHOTO JiHIIHOrO (imeTpa s pagiocursanis,
ontumanbHuil Ginetp Kommoroposa-Binepa. IMopismsuibna orinka 3aBaJJOCTIHKOCTI
CHCTEM i3 pI3HHMH BHIAMH Moaymsmii. Tlopir s3aBamocTiiikocTi B cucreMax i3
IIMIPOKOCMYTOBUMH BHIAMH MOZYISLI Ta MeTOiM iHoro suwkeHHs. Crimxyroui
MeToau mnpuiiManHs UM curHamis. ['paHuuni MONIMBOCTI METOMIB MOMIDKEHHs
IIOpOry.

1.7.  IlocraHoBKa 3anadi IOENTEMEHTHOrO NPUHMAHHS IUQPOBUX CHTHAIB.
Ioporosuii merox mpuitmanus 1UHGPOBUX CUTHAJIB. [puiimanns  mudpoBux
CHIHAJIIB HA OCHOBI METOJYy HaKONMHYeHHS. ONTUMAIBHE npuiManis nudpoBUX
CHTHAJIIB Ha OCHOBI METOJly OITHMAIBLHOI Y3roJDKeHOI (puIbTpamii: cuaTe3s
CTPYKTYPHO-(YHKUIOHANBHOT ~ CXEMH  ONTHMATBEHOTO  Y3TOIKEHOro (inbTpa.
OnrvmansHe npuiiMaHHS UHHGPOBUX CHUTHATIB 32  HOIOMOIOIO IpHiiMaya
KorenbHikoBa; onrumanibhe NpHAMaHHS UMPPOBUX CHUTHANIB 3a JOIOMOIOIO
KOPEIALIHHOTO MpuiMava; OLiHKA MOTEHIaNnbHO! 3aBAaJOCTIHKOCTI  CHCTEMHE
nepesiaBaHHs 1HGOpMAalii NpH KopemsuifiHoMy MeTojii mpuiMaHHs LM(pOBOTO
CUTHAIly. 3aCTOCYBaHHS MIYMONOMIGHMX CHIHAJIB JUIS IIepelaBaHHs IUCKPETHUX
noBifiomiens, OnTHMalbHe NpUHMaHHS IH(GPOBHUX CHUIHAMNIB, KONM MOMEHT ix
MPHXOAY € BUIIAIKOBHM.

1.8. Ilpwnmunu mudposoi dinerpanii curnanis. Cunres CTPYKTYpPHO-
(yHKUIOHATEHMX cXeM LHQPOBUX OITBTPIB 3 OOMEKEHOIO Ta HEOOMEKEHOIO
IMITyIbCHMME ~ XapaKTepHCTHKaMu. JMCKpeTHe nepersopeHHs: @yp’e. llIBuuke
nepeTBopeHHs Pyp’e. Judepenianshi MeTonn TU(POBOTo MepefaBaHHs CUTHATIB:
mudepennianbia  IMITyJIBCHO-KOIOBA  MOJIYJISLIS; KOJIyBaHHSl  IOMHIIKH
nependaveHuX 3HAUCHb; JAebTa-MO LY IS

1.9. IlpuHuun GaraTokaHaNbHOrO TEpeJaBAHHS HEeNepepBHUX BUMAIKOBHX
CHTHAJIB 4Yepe3 JiHifo 3B’s3Ky. [IpuHIHMN 106YIOBH GaraToKaHANBHOI CHCTEMH
nepefaBaHHs iHQOpMaIlil 3 YACOBHM YIMUIBHEHHSM JiHIT 3B’SI3Ky: eBPHCTHUHMIL
CHHTE3 CTPYKTYpPHO-(QyHKIiOHAIBLHOI CXeMH DaraTokaHalbHOT CHCTEMHU Tepe/iaBaHHs
iHpopMaii 3 4aCOBUM YMIUIbHEHHSM JHIT 3B’A3Ky; aHANI3 NPUYMH MDKKAHAILHHX
BIUIUBIB B 0araTrokaHalbHHUX CHCTeMax TIepeiaBaHHsi iHQOpPMALil 3 YaCOBHM
YIUIBHEHHAM JHHIT 3B’si3ky. [lpmHnmn noOynoBM GaraTOKAHAJILHOT CHCTEMM
nepeaBaHHs 1H(OPMALii 3 9aCTOTHUM YIIUTBHEHHSM JIHIT 3B S3Ky: eBPHCTHUHMIA



CHHTE3 CTPYKTYPHO-(QYHKIIIOHAIBHOT CXeMH 6araToKaHaIbHOT CHOTEMMU 1epeaBaHHsI
iHbopMalii 3 yacToTHIM YIILTBHEHHM JiHIT 38’ 513Ky; aHais IPHYHH MDKKAHATBHUX
BIUIMBIB B 0araroKaHalbHHX CHCTEMax nepenaBaHHsa 1H(poOpMaIil 3 YaCTOTHHM
YUIUIbHEHHAM  JiiHil 38’s3Ky. [IpuHmum: MOOYIOBH CHHXPOHHO-a[IPECHHX T4
4CHHXPOHHO-a[IpECHUX ~ 0araTOKaHATBHUX CHCTEM  I1epeaBaHHs indopMmarii.
Posninenus curuanis 3a dhopmoro.

1.10. MeTomomnoriuni NpUHIMNM CHCTEMHOrO MiIX0MY 1O JNOCHIIKEHHsS Ta
PO3poOKH cHCTEM NepeaBaHHsI iHpopmarii. [Tokasuuku edekTHBHOCTI Ta MeToIH
ONTHMI3alii CHCTeM mepenaBaHHs iHpopmanil. Bubip MeronmiB moaymamii Ta
3aBaJIOCTIHKOTO KomyBaHHs. BUKOpHCTaHHS MeToiB CKOPOYEHHS Ha/JIMIIKOBOCTI
IOBiIOMIIeHb. 3abe3NneyeHHs 3aaHoro piBHs HamiliHocTi cucrem. Tmdopmariiina,

CHEPreTHHa Ta YaCTOTHA e()eKTHBHOCTI crcTeM 38’s3Ky. [ panuyna eQeKTUBHICTE Ta
Mexa [llenHona.

2. Po3pobka, NPOEKTYBAHHS  Ta eKcnyaTanis pPaaioesIeKTPOHHOI 0
o0JIaIHAHHS.

2.1.  Knacudikanis, ocHoBHI mapamerpu Ta XapaKTEePUCTUKHU I1iJICHIIIOBAYIB.
CrabineHicTs mapamerpis mixcuosauis. ITixcumosaui 3 PEe3UCTUBHO-EMHICHUM
3B'13K0M. BuGipHi migcumropaui. Immynseni nincumosaui. [incumosaipHi Kackay 3
TpaHcdopMaTopHuM 3B's3koM. Ilifcumosaui nocriitnoro ctpymy. Hudepenuianpui
kackanu. Onepaniiini migcumosadi Ta cxemu ix BMuKaHms. OyHKIIOHATBH BY3JIH Ha
OCHOBI OmepauifHuX mixcumosauis. ITifcumosaui notyxHocTi Ta ix apaMeTpH.

2.2. OCHOBHi MOHATTS NIPO ABTOreHEPATOPH Ta [IPHHIMI iX noOy0BH. YMOBHU
BUHUKHCHHA aBTOKONMMBaHbL. RC— asroremeparopu. Crabimizamis aMrotiTyu
konmusab RC-asrorenmeparopis. LC- asroreneparopu. Crabimizarmis aMILTITY U
konuBaHb LC—aBrorenepartopis. CrabinbHicTh YacTOTH ABTOI€HEPATOPIB Ta BIUIKUB
30BHIIHIX (akTopiB. Ksapresa cra6inizanis uacroru. [Tapamerpuuni reneparopm
rapMOHIYHUX KOJIMBAHb.

2.3. 3BaranbHa = XapaKTepUCTHKA  IMITYJIBCHHX npucTpoiB.  ITapamerpu
iMIyIbCHMX curHamiB. O6MexyBaui aMILIiTy Iy, Kommaparopu nanpyru. Tpurepu
IImitra. ABroxonuBambhi — MynbTHBiOpaTopH.  3aTpuMaHi MyJIbTUBIOpaTOpH.
I'eneparopu nunonomiGHUX IMITy/IBCIB HATIPYTH.

2.4. Tlpumimmu noGynoBu meperBopioBavie criektpy. IloMHOKyBadi Ta
TepeTBOPIOBaYl 4acToTh. AMILIITYHI MoaynsTopu. Kyrosa Momymsiis. YactoTHi Ta
hasoBi MonynaTOpH. AMILIITYAHI JAeTeKTOpH. JleTeKTyBaHHS KONMBAHD 3 KyTOBOIO
momynsmiero. YacToTHi Ta (asosi geTexTopw.

3. Cucremu mepegaBanus JaHHX

3.1. Metonu yurinsHenHs KananiB. CHIHAJIM B CHCTeMaxX GAraTOKAHAIBHOIO
3B’s13Ky. Ilpusnavenns GarartoxanansHux cucteM mepenasans (BKCIT). OcroBshi
BU3HAYEHHS: IiHisA, KaHajl, CHCTeMa 3B’si3Ky. Kamanu 1 cHcTeMM IiepejiaBaHHs.
XapakTepucTHKH KaHaliB GaratokaHalisHuX cucTeM mepenapanust (BCIT). OcuosHi
TUIIM KaHAaNliB y CUCTEMax NepeaBaHHs 3 4aCTOTHUM po3/inenusam kaHanis (UPK) i
1X XapakTepucTuku. [IpuHimnu yacoBoro posnojity kanamtis. [IpuruumM Mo6yHOBH
CHCTEM IepelaBaHHs 3 4YacOBUM po3noauioM kaHaimi. Cucrema mnepegaBaHHs 3
YaCOBUM PO3IOJLIOM KaHaliB. IMITyIbCHI METOIM MOy ALY



3.2. llpusmmmu  noGymoBu UU(POBUX  CHCTEM  IIepeIaBaHHs (LICTT).
Crpyktypa Ta iepapxiz IICIL Amnanoropo-udpose i  mudpo-ananorose
TNIePETBOPEHHS CUTHAJIIB: iIMITyJIbCHO-KOI0BA MOIYJISILLisI (IKM); niniitre 1 Heniniiine
KONyBaHHA; XapaKTEPUCTUKH KOMIIPECii; HATYpaIbHU, CHMETPUYHHI i pedrekcHuii
(xox I'pest) xomu. ITpuHIHNYN TOGYNOBH KiHIIEBHX crannii [{CIT 3 IKM. CtpykrypHa
cxema KiHneBoi crauuii IICIT 3 IKM i OesmocepenHiM KOZYBaHHSM, CTPYKTYpHA
cxema Kinnesoi crammii 3 LICIT 3 IKM]1 rpynoyrBopenssM. JliHiifHu#i TpakT
kabenprnx IICIT; popmyBanus JiHifHOrO undposoro curnaiy, pereneparop LCII,
SAKICTB JNiHIHOTO TpakTy, HOBKHHA MISHKH pereneparii. Ocobimsocti PPCIT 3 IKM
i IICII 110 BOJIOKOHHO-ONTHYHUX JIiHIsIX 3B’SI3KY.

3.3. Ilpunuunu mo6yxoBH CHHXPOHHOT nudpoBoi iepapxii. VY3zaramsHena
CXeMa MYIBTHIUIEKCYBaHHA 1OTOKiB y SDH. ®opmysanms wmoxyiais STM.
Crpyxtypa dhpeiimis STM.

3.4. Ipuxuunu mo6ymosu BOCITL. CrpykTypHi cxXeMu i OCHOBHI ejgeMeHTH
Tpakty. IIpucTpoi BBomy i BUBOMY BHUIIPOMiHIOBAHHSL. Hanpagneni Bigramy»xysaui.
Oinbrpu. Enepretuuni crissinsomenns i nokasuuxy sxocti BOCTIL

3.5. OcHoBHi nmapametpu rudposux BOCIII. Cucremu [IEPIIOTO [TOKOJIIHHS.
Cuctemu apyroro noxoninus. Koedinient momMuox i perenepanis imnyiscis. Koau
nepenasanns y BOCIIL i kpurepii ix BHGOpY s cucTeM 3 pisHOT WIBUAKICTIO
nepenasanus. Ilpuiimaui mupposux BOCIIL. 3aranbma cxewma. Hucnepcis mymy.
Pospaxynox  pimHomrenns curHan/mym.  ChiBBiIHOMIEHHS MK — ONTHUHOLW
HOTYXKHICTIO 1 KoedilieHToM MOMHMIIOK.

3.6. TlocmimoBHicTe mnpoexryBanHs BOCIIL Bubip rtomomnorii BOCIII.
Meronuka imxeHepHoro pospaxynky BOCIIL. Oiinka ROBKHHM pereHepariiinol
ZinsHKA. Bubip curnanis nudposoro miiitroro tpakry. Tunosi BOCITI.

3.7. OyHKUiOHAJBHA APXITEKTypa TPAHCIOPTHUX MEPEIK. IIpuHuun noGynosu
MEpeXHOI TpaHCIOpTHOI Mogneni. MepexHa TpaHCIOPTHA Mojens cucteM SDH.
OynxuionanbHi Moyl peansHux cucreM SDH. Tunu i 3ananus (pyHKLIOHATBEHHEX
monyniB cucteM SDH. Mynbruiuiekcopy, pereHepaTopu Ta  ITiACHIIOBAYI,
KOHI[CHTPAaTOPH, KOMYTaTOpH. ApXiTeKkTypa Tpancrnoptaux SDH mepesk.

3.8. PPJI mpsamoi BuamMOCTi, CTPYKTypHA cXeMma, IIaHH PO3MOALLY YacToT.
Anrenu, dinepu i GineTpH, 1m0 BHKOpHCTOBYIOThCsS B PPJL. Pisens curnamy B micwi
npuiioMy. MHOKHUK 1ocnabnenns. CTaTHCTHYHMEA PO3MOJIN BEIMYMHH 3aBMUPAHD
Ha inrepsani PPJI. Meronu 3MeHINeHHs 3aBMUpaHb CHTHANIB Ha inTepBanax PPJI.
BuxopucranHs MacHBHHX PETPaHCIATOPIB Ha imTepsanax PPJI. Jliarpama pisuis
inTepBany. Bubip Tpacu, BHCOTH BCTAHOBIEHHS AHTEHW | BU3HAYEHHS CTiHKOCTI
38’s3Ky. PPJI nmpsmoi BuaumocTi 3 4YacTOTHMM YIIJIBHEHHAM 1 YacTOTHOIO
monyisiniero.  CtpyktypHi cxemu PPJI 3 wacoBum yuinpHeHHsSM. OCHOBHI
ocobmmsocti PPJI 3 wacoBum yminsHennsy. Tennosi mymn TenedOHHHX KaHATIB
PPJI B ®IM-AM. Ilepexinni 3aBagyu Mix KaHaJaMH IIig 9ac 4acOBOIO YIIUTLHEHHS.
IIpoextyBanus PPJI 3 wacoBum yiuijnsHEHHAM.

3.9. Mudposi PPJI (LIPPJI). Oco6musocti 1TPPJI. MeTosyka MpoeKTyBaHHS.
Tpomocdepui PPJI (TPPJI) i cucremu 38’s13ky uepes IIC3. Tpunnunu no6ymosu
TPPJI. OcHoBHi ocobnuBocti TponocdepHoro noumpenss. Posnecenuii npuiiom i
cripobu koMOiHyBaHHs cUrHaiB. Po3paxyHOK 1IyMiB y kaHaiax i cTifikicts poGoTy
TPPIL.



4. Cucremu kKomyTauii Ta posmoxiay ingopmanii

4.1. HOBHO,ZIOCTYIIHC 1 HCTIOBHOZIOCTYIIHE BKJIIOYEHHS i IX mapameTpu. Cxemu
TIOBHOJOCTYITHUX 1 HETOBHOJOCTYIIHHX BKIIFOYEHD JTiHi. Po3paxyHoK 0IHONIaHKOBHX
NOBHOLOCTYIHUX KOMYTALiHMX CHCTEM 3 BTparaMu i O4iKyBaHHAM. MeToau
PO3paxyHKIB OJIHOIAHKOBHX HCTIOBHOZIOCTYIIHUX KOMYyTaliinux cucreM. Meroau
PO3paxyHKiB IBONAHKOBHX KOMYTAIL[MHUX CHCTEM. CrpykTypu 6araToaHKOBHX
KOMyTalifiHux cucreM i ix moGyzosa. Byson xomyTauii: crpykTypHa Ccxema,
Kiacuikaris.

4.2.  Cnocobu xomyTauii. Tumm komyTaniiinux npuianis. Criocobu mo6ynou
1 cTpyKTYpHi mapameTpu KoMyTariifHux 6710Kis.

4.3. TloHATTS  BHYTPILIHBOTO OJIOKyBaHHsI. Crocobu  3MeHIuIeHHS
BHYTPIIIHBOTO GJI0KyBaHHs. Pearizamis IPOCTOPOBUX OJIOKIB KoMyTalil B HPOBUX
KOMyTalUifHUX cHcTeMax. Peanizamis 6iokis uacosoi KoMyTauii B HUDPOBHX
KOMYTaLliHHUX CHCTEMaX.

4.4. Cnocobu 36inbLIIEHHS KiTBKOCTI BHYTPIIIHBOCTAHLIMHHX — KaHAaiB.
IlpuHuMny  moGy[OBH  KOMYTAaLiHHMX —MOJIB IU(POBUX CHCTEM KOMYTALl.
IIpocTopoBi eKBiBalleHTH KOMYTALifHIX TOJIiB LICK.

4.5. TeneboHHna Mepexxa 3araibHOro KOpHUCTYBaHHs. AOOHEHTChKA Ta
MIKCTaHIIHHA CUTHATI3aLlis.

4.6. Crpykrypa interpamsHoi Mepesxxi 3 ATCE. CrpykrypHa cxema
KoHIeHTpaTopa. CrpykTypHa cxema omnopuoi mudposoi ATCE. AnroputM
BCTaHOBJICHHA 3’elHanHa Ha nupposii ATCE. Anropurm CKHAY 3’€QHAHHI HAa
uugposiit ATCE.

S. Teoperu4yni ocHOBH TejleKOMYHIKA Wil HUX MepesK

5.1. BusHaueHHs CHCTEMMU. Busnauenus eJIeMeHTa CHUCTEMH.
Tenexomynikaniitna Mepexa sk cxnagma cuctema. Makpo-, MIKpO-, Me3ariaxiJ Jio
BUBYCHHS CHUCTeMH. 3aMKHYTi (aBTOHOMHI) Ta po3iMKHyTI cucremu. uHamiumi i
cratu4Hi cucteMu. [ToGymosa Mozienei CKIaHIX CHCTeM.

5.2. Konuennis Binkputux cucreM. ETaqoHHa Momens BzaeMoiil BIIKPHUTHX
cucrem [SO/OSI. Onuc cepsicy B eramoHHiil Momeni Bzaemomii Bl,I[KpI/ITHX CHCTEM.
IlpumiTuBa cepicy # ix ¢opmanizanis. Cepsic KaHaIBLHOIO piBus. Cepsicu
MEpEXHOro Ta TpaHCHOpTHOrO piBHiB. CeancoBuit cepsic. Ceppic piBHs
NPEICTABJIEHHS 1 OCHOBH IIPHKJIAIHOTO CEpBicy.

5.3. BusHaueHHs TenekoMyHikauiiHoOi Mepexi. CKTamoBi 4acTHHH Mepexi.
Tomonoriune  mpejcraBneHHs  TeneKoMyHikauiHHMX — mepex.  Kiacudikauis
TeNCKOMYHIKaUIiHAX Mepex. MeToanka po3paxyHKy MakCHMAIbHOTO ITOTOKY.
ITo6ynoBa nepesa nutsxis i pensedy rpada.

5.4. BusHauenns wmapmpyrusamii. Tabmuui mapmpyruzauii. JuHamivsi i
CTATHUYHI METOIM MapIIPyTH3aLliil. AJTOPHTMH MapIIPyTH3ALIII.

5.5. Merogu BHIAJKOBOrO gmoctymy. JlocTym B Mepekax 3 IIHHHOIO
Tonosoriero. JIoCcTyn B Mepexax 3 KiJIbLEeBOIO TOIMOJIOTIELO.

6. Cucremu cnocTepeskenust Ta 06poGKu inopmanii.



6:1. Cur"anu sx Hocil iHGOpMaLii B cucremax criocrepexxenus. OcHOBHI
TUITM CUTHAJIIB. 30BHIIUHI | BHYTPIMIH] BIUIMBU Ha iHdopmariiini nporecu. OcHOBHI
TIOJIOXKEeHHSI TeOpii i CTaTHCTHYHI MOIesi BUaqKoBUX BEJIMYMH, TIPOIECIB i MOMIB.

6.2.  Posmoxin iiMoBipHOCTei! CHrHANIB i 3aBaL.

6.3.  Meronu ta cioco6u 06po6xu iH(opmallii. AJITOPUTMH CTHCHEHHS
JIaHUX.

6.4. CraTHCcTHYHMIT CHHTE3 MeTOomiB i AIrOPUTMIB 00pOOKH CUTHAMIB B
YMOBax anpiopHOi HEBU3HAYEHOCT].

6.5. AnamTuBHi, pobactHi i HemapaMeTpuyHi METOAM 1 anropuTMu obpobku
iHdopmanii

7. IIpoekTyBaHHSl Ta (yHKUIOHYBaHHs TeJeKOMYHIKAIHHUX cHcTEeM Ta
Mepe:x

7.1.  OcHOBHI KOMIOHEHTH Mepesxi. Krnacudixamiss mepex. ITpunimmm
3B’s13Ky. bararopiBHeBa Momens Ta mpotokomu. Moxens TCP/IP. llopiBHSAHHS
monener OSI ta TCP/IP. @isuuna ta noriuna ajpecaris MepeKi.

72.  ®@ymkmii xomytaropis. IIlupoxomoBHa pO3CHIJIKa  IIOBIIOMIIEHE.
Ilporokon BusHaweHHs ampec ARP. ®@ymkuii Mapmpyrtusaropis. KaGem Tta
KoHTaKTH. CTaHAapTH MpOKIaaKkK Kabeis.

7.3.  IlpusHayeHHS Mepe)HOro piBHS. IIpoTokonu MepexHoro pisas. IP-
afipeca Ta MepexxHa Macka. Tumm IP-agpec. ITyGmiuni Tta npusarthi IP-anpech.
IlpucBoenns cratiumoi Ta guxamivnoi IP-agpecn. Mexi Mepeski Ta mpocTip anpec.
IlnanyBanus cTpyktypu anpecauii. IP-ampecamis B LAN. Macka VLSM Ta
GeskinacoBa MixxnoMerHa mapripytusanis (CIDR). Texuonoris NAT i PAT.

7.4.  OcHoBHi QpyHnKIIii TpancnopTHOro pisHs. TpancroprHi mporokons TCP i
UDP. OcroBui QyHKuii npukiagnoro pisus. [IpoTOKONM NPUKIALHOTO PpiBHSL.
IMpuxnanyi mpoTokonu i cepsicH.

7.5.  besnposinni Texnonorii i npuctpoi. Tunu Ge3npoBigHEX Mepex Ta ix
Mexi. besnposinni nmokanbhi Mepeski. CTannapTs 6e3mposieHmx Mepex. besnposinai
KaHamu. besrnexa OGe3mposinmol mokanbHOI Mepeski. 3arposu B Ge3npoBimHuX
JIOKaJIBHUX Mepexax. AyTeHTU]IKaIlis Ta mudpysanus B Mepexxi WLAN.

7.6.  Mepexui 3arposu. Meronu arak. Bipycu, ueps’skMm Ta «TpOSHCHKI
KoHi». llonituka Gesnexu. 3araneHi 3axomu 3aGesneveHHs Gesmeku. AHTHBIpyCHe
I13. BukopucTaHHS MiXXMepPEKHUX eKpaHiB.

7.7.  Iutepmer Ta crammaptu. Ilpoaiizepu mocnyr Iurepmer (ISP).
Hipxmovenns no nposaiinepa nocayr Intepuer. Ciyx6a TexXHIIHO! THATPHMKH.
Ilporokomu jyist poGotu cimyx6 ISP. CmyxGa momennux imen. ®yHKuioHanbHI
000B’s13ku [HTEpHET-TIpOBaiinepa.



KPUATEPIN OLIHIOBAHHSI PIBHS 3HAHD TA YMIHb

3rigHo 3 mirouoro B YHIBEPCHUTETI CHCTEMOIO KOMILIEKCHOL JUIAarHOCTHKU 3HAHD
PE3YIBTATH CKIIANaHHA BCTYIHUX BUIPOOYBaHb OIIHIOIOTHCS 3a perituHrororo 100-
OalbHOIO  INKaNol, Ta JBOOANBHOIO, CeMHOANBHOIO  IIKAIOIO ABCDTE
(3apaxoBaHo), FX,F (me 3apaxoBaHo). IlimcymMKoBi ONIHKH BHCTAaBISIIOTBCS T4
BHOCATBCS 110 eK3aMeHawiiHoi Bigomocti. 3Hanusa Ta BMiHHS, NPOJIEMOHCTPOBAH]
BCTy[THHKaMH 10 acIlipaHTypH HA BCTYITHHX BUIIPOOYBaHHAX 31 CleLialbHOCTI,
OLIHIOBAaTHUMYTheA 33 100-6aIbHO0 MKAIOW0. Berynuukn, sixi naGepyTs MeHII sk 60
baitiB, M036ABIATHMYThCS TIpaBa yyacTi B KOHKypcl. B eksamenaniiiniit Bizomocti B
HaIlOHAJIBHIN Ta €BPOIEHCHKIN CHCTeMaX OINHIOBAHHS 3HAHL | IIpU TIepeBefeHH]
omiuku B cuctemy ECTS Bsuxmanau KePYEThCsl CMIBBIAHOUIEHHSMH, ITOTAHUMHE
HIKYe y TaOImIl

b . Ouinka y HauionaapHii meaJii
FRH Ouinka ECTS
MOKAa3HHK 0 Berynne Sanik
BHNIPOOYBAHHSI
90-100 A (BiZmMiHHO) Bigminno
82-89 B (moGpe
(no6pe) TioGe
75-81 C (1obpe) 3apaxoBaHo
64-74 D (3anoBineHO) 3 :
- aJI0BIJILHO
60-63 E (3a210BiTEHO) A
FX (He3amoBinbHO) 3
35-59 MOXKJIMBICTIO TOBTOPHOT'O
CKJIa/IaHHs _
: Hesanosineno | Hesapaxosano
F (ue3anoBineHo) 3
1-34 000B’I3KOBUM TOBTOPHUM
BUBYEHHSIM

3aranbHi KpUTepil OLIHIOBAHHS 3HAHD:

“A” (90-100) - BeTynHEK BHABILSIE OCOGHCTI TBOPYI 31i6HOCTI, BMi€ CAMOCTIHHO
3100yBaTH 3HaHHs, 6€3 JONOMOTH BHKJIAa4a 3HAXO/UTE T4 OlPALLOBYE HeoOXiHy
IHQOpMALIO, BMi€ BHKOPHCTOBYBATH HaOyTi 3HAHHS | BMIHHS UTI HPUHHSTTS
pilleHh y HECTaHHAPTHUX CHUTYalisX, MEePeKOHIHBO apryMeHTye BIAMNOBII,
CaMOCTIHHO pO3KpHBAE BJIaCHI 0OJapyBaHHS i HAXHIIH.

“B” (82-89) - Berynuuk BimBHO BONIOJI€ BHBYEHHM OOCArOM MaTepiaiy,
3aCTOCOBY€E MO0 Ha IPAKTHLI, BIIBHO PO3B’sI3y€ BIIPaBH i 3a/adi Y CTAHZAPTHHX
CHUTYyallisX, CAMOCTIHHO BHIIPABJIAE JOIYINEH] TOMHIIKH, KiJIbKICTh SKIX He3HAUHA.

“C” (75-81) - BerynmHuk BMi€e 3iCTaBIsITH, y3aranbHIOBATH, CHCTEMATH3YBATH
iHpOpMaLio M KepiBHUIITBOM BUKIIAfaya; B LiIOMY CAMOCTIHHO 3aCTOCOBYBATH ii
Ha IPaKTHLi; KOHTPOJIIOBATH BIIACHY JSsIbHICTS; BUIIPABIATH MOMHUJIKH, Cepe)| SKHUX
€ CYTTEBI, JOOMPATH apryMEHTH UISI I ATBEP/KEHHS TYMOK.

“D” (64-74) - BeTynHuk BinTBOPIOE 3HAYHY YAaCTHHY TEOPETHUHOIO Marepiany,
BHSIBJLE 3HAHHS 1 PO3YMiHHs OCHOBHHX ITOJIOJKEHD; 3 J0IOMOTOI0 BUKJIA/A4a MOIKE
aHali3yBaTH HaBYaNbHHMI MaTepial, BHUIPABISTH MOMHJIKH, Cepell SKHX € 3HaYHa




KUIBKICTB CYTTEBHX.

“E” (60-63) - BerynHuK BoIO/i€ HABYATBHIM MarepianoMm Ha piBHI, BUIIOMY 33
NOYaTKOBHH, 3HAYHY YaCTHHY HOro BiATBOPIOE Ha PENpOIYKTUBHOMY PiBHI.

“FX” (35-59) - Berynuuk Bomozie MarepianoM Ha piBHI OKpeMUX ()parMeHTis,
[0 CTaHOBISATH HE3HAYHY YaCTUHY HABYAIBHOIO MaTepialy.

“F” (1-34) - BcerynHuk Bosomie MarepiaioM Ha pIiBHI eleMeHTapHOro
PO3Ii3HABAHHS i BiXTBOPEHHS OKpeMux (BakTis, CIIEMEHTIB, 00’ €KTiB.

Ipu ouinHroBaHHi 3HaHL i BMiHB BCTymHHMKA yBara 3BepTaeThCs IepeayciM Ha:
YMIHHS BH3HA4aTH HaifcyTreBim MpoOJIeMHI  MHTaHHs, 1O NOTPeGyIOTh
KOHUETITYalbHOr0 BHPILICHHS; HAsSBHICTH HECTAHJAPTHUX eleMCHTIB aHamizy Ta
JiaTHOCTHKM; Pi3HOMAHITHICTH BHKOPHUCTAHHUX CIIOCOOIB 3icTaBlieHHs iH(OpMAILIT;
3JATHICTh O KOMOiHYBaHHsS Ta pexoMOiHyBauHs BuXigHOI in(opmanil; rauGuny
ONPALIOBAHHA IMpPOONEMH; aJeKBATHICT 3aNpPONOHOBAHMX 3aXONIB BHSBIECHHM
npobieMaM; HasBHICTh YiTKO BH3HAYEHO! MMO3MII] BCTYIIHHKA; apryMeHTOBaHICTb,
NePeKOHJIUBICTE  OOIPYHTYBAHHS  3aIPOIOHOBAHHUX pillleHb; yMIHHI CTHCIO,
TMOCTIZIOBHO i YiTKO BHKIIACTH CYTHICTB I pe3ysbTaTd cBOIX NPOIO3UILiH; HAIBHICTH
TNOCHIIaHb Ha JUKepesa, 3 sSKHX 3amo3ndeHa Oyjib-fika iHpopMmallis Ta JOTpHMaHHS
©TUKH LMTYyBaHHS; JIOTIYHICTb, KOHKPETHICTH 1 IEpPeKOHIHBICTL Ta [IOBHOTY
BIIIOBIZCH Ha 3aIMTAHHS; 3MATHICTe APryMEHTOBAHO 3AXMINATH CBOI TEXHIdHi
TPOTIO3ULT; BiIbHE BOJNOJ(IHHS TEXHIYHOIO TEPMiHOJIOTIEIO.
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INOPAJIOK IIPOBEAEHHSI
AOJATKOBOI'O BCTYIIHOI'O BUIIPOBYBAHHSI
AJIS BCTY My HA OCBITHBO-HAYKOBY HPOrpamy HigroToBKH
AokTopa (pinocodii 3a cneuiaabuicrio G 5 «Enexrponika, ejiekTponni

KOMyHiKauii, npuiaanoGyayBanns Ta pagiorexuikay

Cknman mpeamernoi komicii Bu3HauaeThes AOMATKOBUM Haka3oM Pekrtopa
HepxaBHoro yHiBepcurery iHQOpMAIIHHO-KOMYHIKAI[IHHIX TeXHOJIOriH «I1po
CTBOPCHHS NPEAMETHHUX KOMICiM 3 IPUIMAHHS BCTYIIHKX iCITHTIB J10 acripaHTypuy.

PoGota kowmicii permamentyerses «IIpaBuiaMu npuiioMy Ha HaBYaHHS IO
acIipaHTypH I1st 3000yTTS HAYKOBHX CTYNeHiB 1oKTopa (inocodii Ta JokTopa HayK
y HepxaBHoMy yHiBepcuTeTi inopMamiiHO-KOMyHIKaIHHUX TexHOoNIOTIH B 2025
pori».

Honatkose BcTymHe BunpoOYBaHHS 31 cHelianbHOCTI [IPOBOJAUTECS Y
IKUCBMOBIH TecToBiii Gopmi.
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