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3AT'AJIBHI ITOJIOXKEHHA

[Iporpama IOAATKOBOTO BCTYHMHOTO BHUIPOOYBaHHS Uil 3A00YTTS OCBITHBO-
HAyKOBOIOo CTymeHsi nokropa ¢imocodii 3a cnemianbHicTIO G5 «Enekrponika,
€JICKTPOHHI KOMYHiKallii, npunanoOyayBaHHs Ta padioTexHika» po3pobieHa Ha 6a3i
OCBITHBO-KBaTI(piKAI[IHHOTO piBHA MaricTpa abo cremiamicra 3400yTOro 3a iHIIIOH
CHELiaTbHICTIO.

AGiTypienTH, ki BerynatioTh 10 HAYIKT Ha HaBuyanHs jis 3400yTTS OCBITHBO-
HayKOBOI'O CTYIIE€Hs TIoKTopa (¢inocodii Ha OCHOBI OCBITHBO-KBaJIi(hiKalliliHOTO PiBHS
Marictpa abo creniamicra, 3700yToro 3a iHINOI CHEIATBHICTIO, TMOMNEPEIHEBO
CKJIa[al0Th 10AATKOBE BCTyITHE BUNPOOYBaHHS.

JlonaTtkoBe BCTyIHE BHIPOOYBaHHS IPOBOJUTHCS 3 METOIO TEPEeBIpKH SKOCTI
3arajpHO-TIpodeciiHOl M crenianbHOI MiATOTOBKH IOTCHUIMHMX AacIipaHTiB i
J03BOJISIE BUABUTH M OLIIHUTH TOTOBHICTh BCTYNHHKA JIO BHpPIIEHHS NpodeciiHuX
3aBaHb Ta JO HaAyYKOBO-NIPAKTUYHOI JHisSIIBHOCTI.

IIporpama i ¢oopMa 10AATKOBOIrO BCTYIHOTO BHIPOOYBaHHS € €IHHOIO JJIS BCiX
ocib, Akl He MaloTh (axoBoi ocBiTH 3i cienianbHocTi G5 «EneKTpoHika, eneKTpoHHi
KOMYHIKaIlii, mpuyiafo0y1yBaHHs Ta paaioTeXHIKay.

AOITYypieHT 3 OCBITHIM CcTymeHeM (OCBITHBO-KBaJIi(iKalliHiHUM piBHEM)

MaricTp abo crenianaicT MOBUHEH 3HATH:

- TeopernuHi 3acajgu 100YyI0B CUCTEM E€IEKTPUIHOTO 3B’ A3KY;

- Teopito po3poOKkH, MPOEKTyBaHHSA Ta €KCIUIyaTallis paXioeleKTPOHHOIO
oOJlalHaHHS,

- CucreMH nepeaBaHHs JIJaHUX;

- Cucremu KoMyTalii Ta po3noaiay iHdopmarlii;

- TeoperndHi OCHOBH TEIEKOMYHiKallilHUX MEPEXK;

- CucreMu ciocrepexeHHs Ta 00poOkHu iHdopMmaliii;

- IlpoexktyBanHsi Ta (GYHKUIOHYBaHHS TEJIEKOMYHIKAIHHUX CHCTEM Ta
MEpPEXK.

1. Teoperu4Hi 3acaau no0yI0B CHCTEM €JIeKTPHYHOIO 3B’ fI3KY.

1.1.  JIxepeno indopmauii. IlepeTBopeHHss HemnepepBHOro (aHAJIOTOBOIO)
CUTHaJy B LIM(QPOBUI NBINKOBHI CUTHAN: MPENCTaBJIEHHS HEMEPEPBHOIO CHTHAIY
MOCHIIOBHICTIO BimnikiB, Teopema KotenbHikoBa; (OpMyBaHHS JHUCKPETHOTO
CHUTHAJy; KONYBaHHS IUCKPETHOIO CUTHAJly; IPUHILHMII 3aBaJOCTIHKOro KOMYyBaHHS.
[Tepenecenns iHopMallifHOTO CHrHaly B YaCTOTHHMH Aiana3oH, MPU3HAYEHHH st
Horo mepenaBaHHs. @OopMyBaHHS KaHaly 3B’S3Ky 1 OCOOGIMBOCTI  HOro
(GYHKLIOHYBAaHHS: BBl CUTHANy B JIiHIIO 3B’SI3Ky Ta BUBiJ CHTHaJIy 3 Hel; MPHHLHUI
OaraTokaHaJbHOIO MNEpelaBaHHSA CUTHATIB 4Yepe3 JIHII0 3B’A3KY; XapaKTEePHCTHKH
KaHaly 3B’s3Ky. IlpuiiManHs uudpoBoro curHaiy (IIOCTaHOBKA 3ajadi).
Y3arajibHeHa CTPYKTYpHA cxema LM POBOI CUCTEMH NepeiaBaHHs iHdopMaiil

1.2. Knacuoikanis curHaniB. YacoBe TMpenCTaBIEHHS  HeTlepePBHHUX
BUINQJIKOBUX CHTHAJIB: BJIAaCTUBOCTI  BHIIAJKOBHX CHTHaliB; (OpMyBaHHs
MaTeMaTHYHHUX MOJeleH BHUIAJAKOBUX CUTHANIB IPH iX 4acOBOMY IpeICTaBlICHHI;
AMOBIpHICHa 4yacoBa MaTeMaTH4YHa MOJIENb HeMepepBHOTO BHIAAKOBOIO CHTHAIY;



nmapaMeTpH BHIIAJIKOBHX CHIHAIIB Ta iX MaTeMaTW4YHA IHTepHpeTalis; WMOBIpHICHA
yacoBa MaTeMaTUYHa MOJeNlb HeNepepBHO-IUCKPETHOIO BHIAJAKOBOIO CHTFHAIY;
HMOBIpHICHI 4aCOBI MaTeMaTH4HI MOJENl JUCKPETHOroO Ta AUCKPETHO-HENEPEPBHOTO
BUIIKOBUX CHUTHAJIIB; aBTOKOpENALlifHA XapaKTepUCTHKA HETIEPEePBHUX BUIIAIKOBHUX
curHainiB. YacToTHe MpENCTaBICHHS HENEPEPBHUX BUITAJIKOBUX CHTHAJIB;
MaTeMaTU4YHa MOJIENb YacTOTHOTO TpeACTaBieHHs HeMepepBHUX BHIIAIKOBHX
CUTHAJIB; 3B’S30K MiX CIEKTPAJBHOK 1 aBTOKOPENSLiHHOI XapaKTepHUCTHKaMHU
HeNepepBHUX BUIAJKOBUX CHUTHaNiB, Teopema BiHepa-XiHumHa. By3pkocMyrosi
BUIMAAKOBI CUTHAJIH.

1.3. ImdopmamiiiHa xapakTepucTHKa Ta NapaMeTph DKepell IUCKPETHHX
noBinominens. KinbkicHa Mipa iHpopMmamii I JUCKPETHHX IIOBiJOMJIEHB.
[Hopmaniiini mapaMeTpu JKepes JUCKPETHHUX IIOBIHOMIICHB: CEpeIHE 3HAYEHHs
KUIbKOCTI iHQoOpMalii, fKka NpHIIagaE Ha OJHe TOBIIOMIEHHS JDKEpeEa;
HaJUIMIIKOBICTh JKepena JUCKPETHUX MOBiIOMIIEHB;, NPOIYKTHBHICTH DKepela
JUCKPETHHX  HoBioMieHb. EHTpomis mkepema  3alle)XHHX  IIOBiJIOMJIEHb.
[ndopmariiiiHi apaMeTpy pKepen HemepepBHUX IMOBiAOMIIEHb: ENCHIOH-EHTPOIis,
NPOAYKTUBHICTh, HA/JTHIIKOBICTE.

1.4. 3aBapoctifixe koxyBaHHS moBimoMieHb. (OCHOBHI mapaMeTpu KOJIiB.
OuiHka 30aTHOCTI KOAIB BHUSIBISTH Ta BHUIPABISATH INOMWIKH IpH TepenaBaHHI
OKpPEeMHUX LHU(p: BBEAEHHS IOHATTH ,,BIICTAHb MIXXK CHUTHaJaMH’; MPEACTaBIICHHs
napameTpa ,,BiACTaHb MiX UH(POBHUMH CHTHaJIaMH® TI0 XEMIHTY; 3B’SI30K
MiHIMaJbHOI KOJOBOI BiJICTaHi 3 BJACTUBOCTSAMH 3aBaJOCTiHKoro koxy. MeToauka
IPOEKTYBaHHS 3aBaJIOCTIHKMX (KOPEKTYIOUMX) KOMIB IUISXOM BHOOPY HO3BOJIEHHX
KoZoBUX KoMmOiHaulild. biokoBi KopekTyBaJibHI koau. MeroauKa IIpOEKTyBaHHS
OIOKOBUX KOPEKTyBalbHUX KoOMiB. [[WKIiuHI Ko;M: MeTOoAMKa IPOEKTYBaHHS
IUKJIIYHUX KOJIiB; MEXaHi3M BHSBJCHHS 1 BHIPABJIEHHS IIOMHJIOK B KOIOBHX
KOMOiHaLsSX HUKIIUHOTO KOAY; €BPICTUUHUN CHHTE3 CTPYKTYPHO-(PYHKIiOHATBHUX
cXeM Kojiepa 1 JeKolepa LMKIIYHOIO KOXY; CHHTE3 CTPYKTYPHO-(YHKIIOHAIBHOL
CXEMH peTicTpa 3CyBY, sIK (YHKIIIOHATFHOrO MOJIYJIS KoJepa i AeKoepa MUKIi9HOrO
KOAYy. 3rOpTKOBI KOPEKTYBaJIbHI KOJIH.

1.5. 3aransHe MOHATTS Hpo KaHal 3B’sa3Ky. Kiacudikallisi kaHasliB 3B’S3KY.
XapaKTepUCTUKH KaHaliB 3B’53Ky. MareMaTH4HI MOJAENi AMCKPETHHX, JHUCKPETHO-
HENEepEepBHUX Ta HENEPEPBHUX KaHaJliB 3B’S3KYy: MaTeMaTH4YHI MOJENi JUCKPETHHX
KaHaluiB 3B’sA3Ky; IIOCTaHOBKA 3ajayi aHallizy MAMCKPETHOrO KaHaly 3B’S3KY;
0COOIMBOCTI BUKOPUCTAaHHS MaTeMaTHUYHHX MOJENICH TUCKPETHUX KaHAJIB 3B’SI3KY;
MaTeMaTH4Ha MOJENb AUCKPETHO- HENEPEePBHOIO KaHaTy 3B’SA3Ky; MaTeMaTH4Hi
MOJIeNli HENIEPEPBHUX KaHaIiB 3B’ 513Ky. JloCIikeHHsS MPOXOIKEHHS AeTEPMiHOBAaHHX
CUTHaJIIB 4Yepe3 JiHiKHI 1 HemiHiiHI KaHau 3B’s3Ky. JlOCHTi/KEHHS TPOXOIKEHHS
HETIEpEPBHUX BMIIAJIKOBUX CHUTHAJIB uepe3 JiHiMHI 1 HemiHiiHI KaHamu 3B’SI3Ky.
Indopmaniiial napameTpu KaHailiB 3B’s3Ky. [lepenaBaHHs MOBiZOMIIEHD IO KaHAIy
0e3 3aBaj: IMIBUAKICTh NEpENaBaHHS 1 MPOMYCKHA 3JaTHICTh AUCKPETHOrO KaHaly
38’93Ky ©Oe3 3aBaj; Teopema llleHHOHa U HAWCKpeTHOro KaHany 6e3 3aBaj.
IlepenaBanHsl NOBIIOMIEHb IO AMCKPETHOMY KaHaldy 3 3aBajaMH: IIBHIKICTh
nepeiaBaHHs 1 MpPOIYCKHA 3JaTHICTh JUCKPETHOrO KaHaldy 3B’S3Ky 3 3aBajaMu;
IPHUKNIAJ PO3paxyHKy NPOIMYCKHOI 3JaTHOCTI AUCKPETHOrO KaHaly 3B’A3Ky; TeopeMa
IlleHHOHa JUIs TUCKPETHOIO KaHally 3B’A3KY 3 3aBajilaMu. [lepenaBaHHs MOBiIOMIIEHE



0 HENEepEepBHOMY KaHaly 3 3aBajJlaMH: ILIBHUIKICTH TepefaBaHHS iHpopmamii i
IPOIyCKHA 3[JaTHICTh HEeTIepepBHOTO KaHaly, popMyina IlleHHOHa.

1.6. ®dopMmymoBaHHS 3a1a4, SKi BUHHKaIOTh NPU MPUMMaHHI pailOCUTHaIIB 3
aMILTITYTHOIO Ta YaCTOTHOIO MopyJuimieto. [IpuiiMaHHS pamiocurHaity, KOJid HOro
CIEKTp i CIIeKTPH 3aBaJl He TIePeKPHUBAIOTHCA: METOJ MpPSIMOro IiJCHUJIEHHS;
CYNEpPreTepoOIMHHAA METOJ; E€BPUCTHYHHU CHHTE3 CTPYKTYPHO-(QYHKIiIOHATEHHUX
cxeM mpuiiMadiB. JlochimkeHHs mOpouecy MNPOXOKeHHS (uIyKTyalilHoro o6iunioro
IIyMy 4Yepe3 BY3bKOCMYTOBHM MifcwioBad. J{OCHIKEHHS MpOLECY MPOXOKEHHS
dbaykryaniiiHoro 6iJoro uIymMy uepe3 HEKOTEPEHTHUH aMIUNTYIHUH IeTeKTOp.
HocnikeHHsT Tpoliecy TMPOXOJKeHHST aAuTHUBHOI cymimii  AM-curHamy i
By3bKOCMYTOBOro (IIyKTyalilHOTO IIyMy dYepe3 HCEKOTSPEeHTHHH aMILIiTyIHUN
netextop. JlocnimKeHHs mpolecy MPOXODKEHHS aAuTHBHOI cyMimi YM-curaay i
BY3BKOCMYI'OBOTO (UIyKTYyalliliHOro miyMmy 4yepe3 4acTOTHWH netexTop. [IpwiiMaHHS
pafiocCUrHally, KOJNM HOro CHEeKTp 1 CIeKTp 3aBaJii YacTKOBO MEPEKPUBAIOTHCS:
NOCTaHOBKA 3a/1adi po3poOKH ONTUMAIBHOTO JIHIHHOTO (PiNbTpa IS palioCHTHATIB;
ontumanbHui GineTp KomMmoroposa-Binepa. [TopiBHsUIbHA OIliHKA 3aBaJlOCTIMKOCTI
cucteM i3 pisHMMHU Buaamu Monyisumii. Ilopir 3aBapmocrilikocTi B cuctemax i3
IIUPOKOCMYTOBUMH BHJAMHM MOJIYJALii Ta MeToau #oro 3HmkeHHs. Cligkyrodi
meronu mnpuitManHs UM curHanmiB. ['paHM4HI MOXIJIHMBOCTI METOJIB IOHHKXEHHS
TIOpOTYy.

1.7. TlocranoBka 3aja4di MOENEMEHTHOTO MNpUWMaHHS HU(MPOBUX CHUTHAIIB.
[ToporoBuii Meron mnpuiiMaHHs [UGPOBUX curHaiiB. [lpuiiManHs TUGPOBUX
CHTHAJIIB Ha OCHOBI MeTojly HakomuueHHS. OnTUManbHe NpUMMaHHS HHQPOBHX
CHUTHAJIIB HAa OCHOBI METOAY ONTHMAIbHOI Y3ro/DKeHoi ¢iabTpalmii: CHHTE3
CTPYKTYpHO-(YHKLIOHATBHOI CXeMH OINTHMAJIBHOTO  y3TOJKEeHOro  (inmbpTpa.
OnTtuManibHe TpuiiManHd [OU(QPOBHX CUTHAIIB 3a JOMOMOTOI0 IpHiiMada
KorenbHikoBa; onTHManbHe TMpHAMaHHS NOHPPOBHX CHUTHAIIB 32 JOIOMOTOIO
KOpEJSIIfHOTO TpHiiMada; OIiHKa MOTeHIaJbHOI 3aBaJOCTIMKOCTI CHCTEMHU
nepefaBaHHs iHQopMalii MpH KOpelsuiiHOMYy MeTOJi MpHuiiMaHHA LU(POBOro
CHUTHATY. 3aCTOCYBaHHS IIyMOIOJIOHMX CUTHANIB [Js TMepeJaBaHHS AUCKPETHHX
noBifomieHb. OnTHMalbHE MpHAMaHHA LHUQPPOBUX CHUTHAJNIB, KOJIM MOMEHT iX
IIPUXOY € BUMAJAKOBHUM.

1.8. Tlpunnunum uudpoBoi QuibTpanii curHaniB. CHHTE3 CTPYKTYypHO-
GYHKLIOHAIBHUX CXeM LUQPOBUX OIIBTPIB 3 OOMEXKEHOI0 Ta HEOOMEXEHOIO
iIMIOynbCHUMHU  XapakTepuctukamu. JluckpetHe mneperBopeHHss PDyp’e. IllBuake
neperBoperHs: Oyp’e. JludepenuiansHi MeTonu HOPOBOTO MepeaaBaHHs CUTHATIB:
audepeHLianbHA IMITyJIECHO-KOJI0OBa MOYJISILIiS KOJIlyBaHHS TIOMHJIKH
nepen0aveHruX 3HAUCeHbB; JeIbTa-MOMY SIS,

1.9. Ilpunuun OaraToKaHaJbHOrO IepelaBaHHsS HENEePEepPBHUX BHIIAJKOBHX
CUTHAJIIB uepe3 JiHIIO 3B’sa3Ky. [lpuHnun moOymoBu OaraToKaHaJIBHOI CHCTEMH
nepefaBaHHs iHQoOpMamii 3 YacOBUM YIIUIBHEHHSIM JiHIT 3B’S3KYy: €BPUCTHUHUN
CHHTE3 CTPYKTYPHO-(YHKI[IOHATBFHOI CXeMH OaraToKaHaJbHOI CHCTEMHU MepeaBaHHs
iHbopManii 3 YacCOBUM YUIUIPHCHHSM JIiHIT 3B’SA3KY; aHalli3 MIPHYMH MDKKaHAIBHHX
BIUIMBIB B OaraToKaHaJIbHUX CHCTEMax IMepelaBaHHs iHQoOpMaIii 3 4YacoOBHM
yIIIIbHEHHSIM JiHil 3B’s3Ky. [lpuHnun noOymoBu GaraTokaHalbHOI CHCTEMH
nepefaBaHHs 1H(QOpPMAaIll 3 YaCTOTHUM YIIUIBHEHHSM JiiHII 3B’S3KYy: €BPHUCTHYHHH



CHHTE3 CTPYKTYPHO-QYHKIIOHAIBHOI CXEMHU 0araToKaHAJIbHOI CHCTEMH TepeaaBaHHs
iHdopMallii 3 YaCTOTHUM yIIUIBHEHHSM JTiHi1 3B’SA3KY; aHaNli3 NPUYHUH MiXKKaHAIbHUX
BIUIUBIB B OararokaHaJpHUX CHUCTEMax MepeaaBaHHs iHGopMalii 3 YaCTOTHUM
yUiNbHEHHAM JiHIT 3B’sa3Ky. [IpuHmmnu mnoOynoBH CHHXPOHHO-aJIpECHHX Ta
aCUHXPOHHO-aIpeCHUX  OaraTOKaHaJIbHUX CHUCTEM [e€pelaBaHHSA iHQOpMaIlii.
Po3aiieHHs cUrHaIIB 32 (GOPMOIO.

1.10. MeTtonosoriyHi OpPUHIMON CUCTEMHOTO MIAXOAY AO MOOCHiIKEHHS Ta
po3pobku cucteM nepenaBaHHs iH¢opmauii. [loka3HUKN €hEKTHBHOCTI Ta METOIH
ontuMizalii cucteM mnepenaBaHHs iH¢opMmanii. BuGip MeromiB Momynsamii Ta
3aBaJIOCTIHKOro KOAYBaHHS. BHUKOpPHCTaHHS METOJIB CKOPOYEHHS HaJJIUIIKOBOCTI
HOBiIOMIJIEHB. 3a0e3neuyeHHs 3aJaHoro piBHSA HanilHOCTI cucteM. [Hdopmariiiina,
eHepreTMYHa Ta YaCTOTHA eEeKTUBHOCTI cucTeM 3B’s3Ky. [ pann4Ha eQexTHBHICTD Ta
Mexa [llenHona.

2. Po3poOka, npoexTyBaHHI Ta  eKCILIyaTallis  paaioe/IeKTPOHHOIO
o0J1aIHAHHA.

2.1. Knacudikaiisi, OCHOBHI mapaMeTpH Ta XapaKTEPUCTHUKM IIiICHIIOBAYiB.
CrabinpHicTe napameTpiB mixcumoBadiB. [limcunroBadi 3 pe3HCTHBHO-EMHICHHM
3B's13k0M. BubipHi nigcumosaui. IMnynecHi migcumosadi. [TigcuaoBansHi Kackaau 3
TpaHcopMaTOpHUM 3B's3koM. [lincumoBadi mocriiiHOrO cTpymy. JudepeHmianbHi
kackanu. OnepauiiiHi MiCUIIIOBadl Ta CXeMH 1X BMUKaHHs. DyHKIIIOHAIBHI BY3JIH Ha
OCHOBI oMnepauiiHuX nigcuntoBadi. [lizcumoBayi HOTY)KHOCTI Ta iX MapaMeTpu.

2.2.  OcHOBHI NOHATTS NPO aBTOI€HEPATOPH Ta MPUHIHI iX MOOYI0BH. Y MOBH
BUHHUKHEHHs1 aBTokouuBaHb. RC— aBroreneparopu. Crabimizamis aMILITyau
konuBaHb RC-aBroreHeparopiB. LC- aBrorenepatopu. Crabimizamis aMIiitTyau
konuBaHb LC—aBTroreHeparopiB. CTabibHICTP 4aCTOTH aBTOI€HEpPATOPiB Ta BILIUB
30BHIMHIX (pakTopiB. KBapuesa crabinizanis dacrotu. [lapamerpuuni reneparopu
rapMOHIYHMX KOJIMBaHb.

2.3. 3arajibHa  XapaKTepuCTUKa IMIOYJIbCHUX  mnpuctpoiB. [lapamerpu
iMIyabCcHUX cur”ainiB. OO0MexyBaui amrmutityau. Kommnapatopu Hanpyru. Tpurepu
[IIMiTTa. ABTOKOJIMBAJIbHI ~MYJNbTUBIOpaTOpH. 3aTpuMaHi  MYyJIBTHBIOpaTOpPH.
['enepaTopu nuiIoONOAIOHNX IMITYJIBCiB HANIPYTH.

2.4. llpuHuunu mnoOynoBHM mepeTBoproBayiB crekTpy. I[loMHOXyBaui Ta
[IEPETBOPIOBAYl 4acTOTH. AMILIITYIHI MogyJissTopu. KyToBa Mmonynsitis. YacToTHi Ta
¢a3oBl MOAYISITOPU. AMIUTITYAHI JeTeKTopH. JleTeKTyBaHHS KOJIMBaHb 3 KyTOBOIO
Moaynsniero. YacToTHi Ta Ga3oBi AETEKTOPH.

3. Cucremu nepejaBaHHs JaHHX

3.1. Mertoau yuinbHeHHs1 xaHauiB. CHTHAM B CHCTEMax OaraTOKaHAJIbHOI'O
38’s13Ky. llpusHayennst OaratoxaHansHux cucrem nepenaBaHHs (BKCIT). OcHoBri
BU3HAYECHHA: JIiHIS, KaHal, cucreMa 3B’s3Ky. KaHanu i cHCTEeMH mNepenaBaHHS.
XapaKTepHCTUKH KaHalliB Oaratoka"anbHux cucrteM nepepaBanHHs (BCII). OcHoBHi
TUIH KaHAJIB y CUCTeMax NepeJaBaHHs 3 YaCTOTHUM po3fdineHHsM KaHamis (UPK) i
ix xapakrepucTukH. IIpuHOMNM YacoBOro po3noxiny kaHaiiB. [IpuHIMIN MoOyn0BU
CHCTEM IlepellaBaHHsl 3 4YacOBHM po3noAaiioM kaHaiiB. CucTema mepenaBaHHS 3
4acOBHM pO3MOJINIOM KaHaliB. IMIyIbCHI METOAM MOIYJIAII].



3.2. Ilpuamumu mnoGymoBu wuudpoBux cuctem nepemasanHs (LICIT).
Crpykrypa Ta iepapxis LICII. AmgnanoroBo-uudpoBe 1 HHIPO-aHAIOTOBE
[EPETBOPEHHS] CUTHAJIIB: IMIYJIbCHO-KomoBa Monysigist (IKM); miniiiHe 1 HeniHiliHe
KOAYBaHHS; XapaKTEPUCTHUKU KOMIpecii; HaTypaJbHUH, CAMETPUIHUHN 1 pedIeKCHUMH
(xon I'pest) xonu. Ilpuanynu nobynosu kinuesux cranuiii LICIT 3 IKM. CtpykrypHa
cxema KiHueBoi cranuii LICIT 3 IKM i Ge3mocepenHiM KOIyBaHHSM, CTPYKTypHa
cxema kiHneBoi crtaHuii 3 LICIT 3 IKMI1 rpynoytBopenHsaM. JliHiliHuii TpakT
kabensHuX LICIT; popmyBanHs niHifiHoro nudposoro curnany, pereaeparop LICII,
SKICTb JIHIMHOIO TPakTy, JOBXHHA OUISHKH perenepanii. Ocobmusocti PPCIT 3 IKM
1 LICIT no BOIOKOHHO-ONTUYHHX JIIHISIX 3B’ A3KY.

3.3. IlpuHnunu noOynoBU CHHXPOHHOI HHUQpoOBOi iepapxii. Y3arampHeHa
CXeMa MyJbTUILIEKCYBaHHS IOTOKiB y SDH. ®opmyBanHs Moxaynis STM.
Crpyxtypa dpetimi STM.

3.4. Tlpunuunu nobynou BOCIII. CTpykTypHi CXeMH i OCHOBHI €Jl€MEHTH
Tpakty. IlpucTtpol BBOAY i BUBOAY BUIIpOMiHIOBaHHS. HarpaBieHi BiAramy:xysadi.
®inpTpu. EHepreTuyHi ciBBigHOMEHHS i moka3HukU sikocti BOCIII.

3.5. OcnoBHi napamerpu 1udposux BOCIIL. Cucremu mepiioro moxoJiHHS.
Cucrtemu apyroro nokoniaas. KoedimieHT moMuiiok i pereHepanis iMmynbcis. Koau
nepenaBanHg y BOCIII i kputepil ix BuOGOpy s CHCTEM 3 Di3HOI IIBUAKICTIO
nepenasBansd. Ilpuiimaui nugposux BOCIIL. 3aransHa cxema. Jucnepcis irymy.
PospaxyHox BigHOmIeHHS curHay/muyM. CHiBBIZHOIIEHHS MK  ONTHYHOIO
HOTYXHICTIO 1 KOedilli€eHTOM TOMHJIOK.

3.6. llocaigoBuicte mnpoektyBanHs BOCIII. Bu6ip tomonorii BOCIIL.
Metonuka imxeHepHoro pospaxyHky BOCIIL. Ominka HOBXHHH pereHepariiHol
ninsHkd. Bubip curnanis uudposoro giniHOro Tpakty. Tunosi BOCIII.

3.7. ®DyHKUiIOHaANbHA apXiTEKTypa TPAHCIIOPTHUX Mepex. [IpuHIun mo6ynoBu
MEpPEXHO! TPaHCIOPTHOI Mozesli. MepexHa TpaHCIOpTHa Moxenb cuctemM SDH.
DynKuioHaNbHI Moy peanbHux cucteM SDH. Tumw i 3aBnaHHs QyHKI[IOHATBHUX
MonyniB cucreM SDH. MyneTumniekcopu, pereHepaTopd Ta IIiJACHIIOBaYi,
KOHLIEHTPATOPH, KOMyTaTopu. ApxiTekTypa TpancnoptHux SDH mepex.

3.8. PPJI npsimoi BUIMMOCTI, CTPYKTypHa cXeMa, IJIaHU PO3MOALTY YacTOT.
AHnTenu, dinepu 1 QinbTpH, 110 BUKOpUcTOBYIOThCs B PPJI. PiBeHb curHany B Miclii
npuriomy. MuoxHuk nocnabnends. CTaTUCTUYHANA pO3MOALT BETUYHHUA 3aBMHpPAHb
Ha iHTepBani PPJI. Meronu 3MmeHineHHs 3aBMHpaHb CUTHaJIiB Ha iHTepBayiax PPJL
BukopucTaHHS MacUBHHX peTpaHcisTopiB Ha iHTepBanax PPJI. Jliarpama piBHIB
iHTepBay. Bubip Tpacu, BHCOTH BCTAaHOBJIEHHS aHTEHH 1 BH3HAYEHHS CTiHKOCTI
38’a3Ky. PPJI npsmoi BuauMocTi 3 YacTOTHMM YHIIJIBHEHHSM 1 YaCTOTHOIO
Mogynauieto. CrtpykrypHi cxemd PPJI 3 w4yacoBuMm ymlinbHeHHsSM. OCHOBHI
ocobmmBocti PPJI 3 yacoBuM yulinbHeHHsIM. TeruioBi miyMu TenehOHHHX KaHAJIiB
PPJI B ®IM-AM. IlepexinHi 3aBagu MK KaHajJaMH I Yac 4acOBOTO YIIIIbHEHHS.
IIpoexryBanns PPJI 3 yacoBuM yimiJIbHEHHSIM.

3.9. Hudposi PPJI (IIPPJI). OcobnmBocti [IPPJI. MeToauka npoekTyBaHHS.
Tponocdepni PPJI (TPPJI) i cucremu 38’s3ky depes IIC3. Ilpunuunu noOymoBu
TPPJI. OcHoOBHI 0cOGIUBOCTI Tponoc(epHOro MOIMHNPEHHA. Po3HeceHHH npuiioM i

CpoOH KoMOIHyBaHHs curHaiiB. Po3paxyHok mIiyMiB y kaHajiax i CTiMKicTh poOoTH
TPPJI.



4. Cwucremu komyTauii Ta po3nogiay ingopmanii

4.1. TIloBHOmOCTyNHEe i HEMOBHOJAOCTYIIHE BKJIIOUEHHS 1 iX mapameTtpu. CxemMu
MOBHOJOCTYITHMX 1| HEMTOBHOAOCTYIHHUX BKIIOYEHb JIiHIH. PO3paxyHOK 0THOJIAHKOBHX
NOBHOJIOCTYIIHUX KOMYTallilHUX CHCTeM 3 BTpaTaMH i OYiKyBaHHSM. MeToau
pO3paxyHKIiB OJHOJAHKOBUX HETNOBHOJOCTYIIHMX KOMYTAIliiHUX cucTeM. Metoau
pPO3paxyHKIB JBONAHKOBHUX KoMyTalilHux cucreM. CTpyKTypH OaraToiaHKOBHX
KOMyTalllHHUX cHCTeM 1 ix noOynoBa. By3om koMmyrauii: CTpyKTypHa cXema,
KJacuikalisi.

4.2. Cnocobu komytauii. Tunu xomyraniiiaux npunanis. Croco6u modymoBu
1 CTPYKTYpHI NapamMeTpy KOMyTallifiHiuX OJIOKIB.

4.3. Tlonarrs  BHyTpimHBOTO  OJOKyBaHHs.  CHoco0H  3MEHIIEHHS
BHYTpiIIHbOro 610KyBaHHS. Peanizanis npocropoBux 6110KiB KOMyTallii B IHPPOBUX
KOMyTalifHUX cucTeMax. Peamizanis OnokiB 4acoBoi Komyralii B LHUMPOBUX
KOMYTaliiHUX CHCTEMaX.

4.4. Cnocobu 30UIBLIEHHA KITBKOCTI BHYTPIIIHBOCTAHIIMHUX KaHaJiB.
[lpunamunu noOynoBHM KOMYTalliMHUX MOJIIB HU(MPOBHUX CHUCTEM KOMYTAIIl.
IIpocropogi ekBiBaJieHTH kKomyTalifinux momis LICK.

4.5. TenepoHHa Mepexa 3arajJlbHOrO KOPHUCTYBaHHA. AOOHEHTCHKA Ta
MDXKCTaHIIIiHAa CHUTHAJi3a1lis.

4.6. Crpykrypa iHterpanpHoi Mepexi 3 ATCE. CrpykrypHa cxema
KoHUeHTpaTopa. CrTpykTypHa cxema omnopHoi uppooi ATCE. Anroputm
BCTaHOBJIEHHs 3’efAHaHHd Ha uu¢posiit ATCE. Anroputm ckuny 3’€IHaHHS Ha
uudposiit ATCE.

S. TeopeTH4iHi OCHOBH TeJIEKOMYHiKalliHHUX Mepex

5.1. BusnaueHns CHUCTEMMU. Bu3zHaueHHs eJIeMeHTa CUCTEMH.
TenexomyHikauiiiHa Mepexa sSIK cCkilagHa cucreMa. Makpo-, MiKpo-, Me3amiaxia a0
BUBYEHHS CHUCTEMH. 3aMKHYTiI (aBTOHOMHI) Ta pO3iMKHYTi cucTeMH. [{uHamivHi i
cratuuHi cuctemu. [lo6ynoBa Mozenelt CKIIaAHUX CHCTEM.

5.2. Konuenuisi BifKpuTuUx cucTteM. ETanoHHa MoOJeh B3a€MOJil BiAKPHTHX
cucreMm ISO/OSI. Onuc cepBicy B eTaloHHIN Mozeli B3a€MOIIi BIJKPUTHX CHCTEM.
[MpumituBu cepBicy # ix dopmanizanis. CepBic kaHanpHOTO piBHA. CepBicH
MEpEeXXHOro Ta TpaHcnopTHoro piBHiB. CeancoBuii cepBic. Cepic piBHA
npejcTaBIeHHs i OCHOBY NMPUKJIAHOTO CEPBICY.

5.3. BwusHauyeHHs TenexkomyHikaniiHOl Mepexi. CKIajoBi YaCTHHH Mepexi.
TomonoriyHe  mpencTaBieHHA — TeleKOMyHikamiHux  Mepex. Kiacudikaris
TEJIEKOMYHIKaLiiHUX Mepex. Meroauka po3paxyHKy MaKCHMAaJbHOTO IIOTOKY.
IToOynoBa nepeBa HUIAXiB 1 penbedy rpada.

5.4. BwsnayenHs MapiupyTtuszauii. Tabnuui mapumpyTtuzamii. duHamidxi i
CTaTU4HI METOIX MapIlpyTH3aii. AJIrOpUTMH MapIIpyTH3aLlil.

5.5. Meroan BumazkoBoro agoctyny. JlocTym B Mepexax 3 IIHMHHOIO
Tomnonoriero. JlocTyn B Mepexkax 3 KiJIbIIEBOIO TOMOJOTIERO.

6. Cucremu cnocrepexeHHs1 Ta 00podkH iHdopmamii.



6.1. CurHanu sk Hocii iH¢popmanii B cucteMax crocrepexeHHs. OCHOBHI
TUIH CUrHaniB. 30BHIIIHI 1 BHYTPIilllHI BIUIMBK Ha iHpopMauiiHi npouecH. OCHOBHI
MIOJIOXKEHHS TeOpil 1 CTAaTUCTUYHI MOJIeJli BUNIaIKOBUX BEJTUYUH, TMPOIIECIB 1 MOJIIB.

6.2.  Posnoxin iiMoBipHOCTEH CUTHAJIIB 1 3aBa/I.

6.3. Metonu Ta cnoco6u 06pobky iHdopMallii. AITOPUTMHU CTHCHEHHS
JaHUX.

6.4. CrarUCcTUYHUIN CHHTE3 METOMIB 1 AITOPUTMIB OOPOOKH CUTHAIB B

yMOBaXx anpiopHOT HEBU3HAYEHOCTI.
6.5. ApnantuBHI, poOacTHi 1 HemapaMeTpUyHi METOOH i aJrOpHTMH OOPOOKHU
iHpopmarlii

7. IIpoektyBanHsi Ta (YHKUIOHYBaHHfl TeJeKOMYHiKalliiHHX cHCTeM Ta
Mepex

7.1.  OcHoBHI KoMmoHeHTH Mepexi. Kiacudikamis wMepex. IIpuHIHATH
3B’s13Ky. bararopiBHeBa Mojens Ta nporokonud. Mognens TCP/IP. IlopiBusHHS
mogeneit OSI ra TCP/IP. ®izuyna ta jiorivyHa aapecaliisi B MEPEXIi.

7.2.  @®yskuili xomytaTtopiB. IIIupokOMOBHa pO3CHJIKAa IIOBiZOMIIEHb.
IIporokon BusHaueHHs anpec ARP. ®@ynkuii mapmpyruzatopiB. Kabeni Ta
KOHTakTu. CTaHaapTH NPOKIAKU KabeiB.

7.3.  llpu3HayeHHs MepeXHOro piBHsi. [IpoTroxonu MepexHoro piBHs. IP-
aapeca Ta MepexHa Macka. Tunu IP-agpec. IlyOnmiuni Ta mpuBathi [P-ampecw.
IIpucBoenns cratuyHol Ta AMHaMivHOL IP-agpecu. Mexi mMepexi Ta mpocrip ampec.
IInanysanns cTpykTypu azpecauii. IP-agpecaris B LAN. Macka VLSM ta
6e3knacoBa mikiomerHa Mapiipytusaiis (CIDR). Texuomoris NAT i PAT.

7.4.  OcHoBHI pyHKILiT TpaHcnopTHOro piBHA. TpancnoptHi nmpotokonu TCP i
UDP. OcHoBHi (yHKII npukiaagHoro piBHsA. [IpoTokonu MNpHUKIagHOTO piBHS.
[IpuknanHi NPOTOKOJH 1 CEPBICH.

7.5.  besmposigHi TexHouyoril i npucTpoi. TUIH Ge3MpoBITHUX Mepex Ta iX
Mexi. beanposinHi sokansHi Mepexi. Ctannaptu 6e3npoBiaHUX Mepex. besmposimui
kKaHanu. besnexka O6e3NMpoBIHOI JIOKAJBHOI Mepeki. 3arpo3d B 0e3mpoBigHHX
JIOKaJIBHUX Mepexax. AyTeHTudikaiis ta mudpysadHs B Mepexi WLAN.

7.6.  MepexHi 3arpo3u. Meronu arak. Bipycu, 4epB’sKHM Ta «TPOSHCBHKI
xoHi». Ilonituka Gesneku. 3aranbHi 3axonu 3abe3neueHHs Oe3leKH. AHTHBIpYCHe
I13. BukopuctaHHs MiXXMeEPEeKHUX eKPaHiB.

7.7.  Iprepuer Ta craHmaptH. [lpoBaiimepm mocmyr Iurtepuer (ISP).
IMigkmouenHs Ao mpoBaiigepa mocnyr IaTeprer. Ciyx6a TeXHiYHOI MiATPUMKH.
IIporokonn Juist pobotu cimyx6 ISP. Cnyxba nomeHHHx iMeH. DyHKIiIOHANBHI
000B’s13KH [HTepHeT-IpoBaiiiepa.



KPUTEPII OLIIHIOBAHHS PIBHA 3HAHb TA YMIHb

3rilHO 3 AII0YOK0 B YHIBEPCUTETI CUCTEMOIO KOMIUIEKCHOI NiarHOCTHKH 3HaHb
pe3yNbTaTH CKJIaJlaHHS BCTYITHUX BUMPOOYBaHb OIIHIOIOTHCSH 3a pedTHHroBow 100-
OaJpHOIO  ILIKaN0I, Ta JABOOaNbpHOIO, ceMuOanpHOoro mikainoro A,B,C,D,E
(3apaxoBaHo), FX,F (me 3apaxoBano). IlimcymMKoBi OIIIHKA BHCTaBISIOTHCA Ta
BHOCSITBCSl /10 CK3aMEHAUIWHOI BiAOMOCTi. 3HaHHS Ta BMiHHS, MPOJEMOHCTPOBaHI
BCTYNNHHKaMH [0 acHipaHTYpud Ha BCTYIHUX BUIPOOYBaHHSX 31 CHEHiaIbHOCTI,
oLiHOBaTUMYThes 3a 100-6anpHOO Ko, BeTynHuKH, sKi HabepyTh MeHII K 60
OaniB, M030aB/SITUMYTBCS NIpaBa y4acTi B KOHKYpci. B ek3aMeHalliiiniii Bizomocti B
HalllOHabHIM Ta €BPONEHCHKIM cHcTeMax OILiHIOBaHHS 3HAHL 1 NPU IMEpeBeNeHHI
ouinku B cucremy ECTS BHkIagau KepyeTbes CIiBBIAHOIIEHHAMM, IIOJaHUMHU
HIDKYe y Tadulil

Peiitnronii Ouinka y HanioHaAbHIH mIKaJ/Ti
NoKa3MHK Lt Bl Berymne 3aaik
: BHIPOOyBaHHSA
90-100 l A (BiAMIHHO) BingMiHHO
82-89 B (no6pe)
75-81 | C (no6pe) Jlobpe 3apaxoBaHO
64-74 ' D (3a10BUIBHO) 3 )
60-63 I E (3ag0BUTBHO) F
| FX (He3anoBiJIbHO) 3
35-59 MOJXJTUBICTIO TOBTOPHOTO
CKJIaTaHHA .
- HeszanoBuibHo | HesapaxoBaHo
F (He3aoBUIBHO) 3
1-34 000B’I3KOBUM MTOBTOPHUM
| BUBYECHHAM

3arajibHi KpuTepii OLIHIOBaHHS 3HAHb:

“A” (90-100) - BcTynHuk BHABISE 0COOUCTI TBOPUI 3i0HOCTI, BMi€ CaMOCTiiHO
3000yBaTy 3HaHHs, 6€3 JONMOMOIHW BHKJIafada 3HaXOOUTh Ta ONPAaIlbOBYE HEOOXiTHY
iHpopMalilo, BMi€ BUKOPUCTOBYBaTH HaOyTi 3HAHHS 1 BMIiHHS IS IPUAHATTS
pilleHb Yy HeCTaHJapTHUX CHUTyalisX, IepeKOHIMBO apryMeHTye BiAIOBII,
CaMOCTIHMHO pO3KpHBAE BIAaCHI 0OKapyBaHHs H HaXHUIIH.

“B” (82-89) - BcTymHHK BiNIBHO BOJIOJIi€ BHBYEHHM OOCSATOM Marepiaiy,
3aCTOCOBY€ HOI'0 Ha MPAKTHIIl, BUIBHO PO3B’Si3y€ BIPABH i 3afadi y CTaHIAPTHHUX
CUTYyaLisiX, CAMOCTIHHO BHIIPABISE OMYIICHI MOMIIKH, KUIBKICTh IKUX HE3HAUHA.

“C” (75-81) - BerynHUK BMi€ 3iCTaBIATH, y3arajJbHIOBAaTH, CHCTEMATH3yBaTH
iHdopManio 11i)I KEpiBHUITBOM BHKJIaJa4a; B IJIOMY CaMOCTIHHO 3aCTOCOBYBAaTH ii
Ha MPaKTHLi; KOHTPOIIOBATH BJIACHY AiSUIBHICTH; BUNPABISTH HOMUIIKH, Cepe]] SKHUX
€ CYTT€BI, 100UPATH apryMEHTH VISl MiATBEPKEHHS YMOK.

“D” (64-74) - BeTynHHK BiATBOPIOE 3HAYHY YaCTHHY TEOPETHYHOTO Marepiainy,
BHUSBJISAE 3HAHHs 1 PO3yMiHHS OCHOBHUX TIOJIOXEHB; 3 JOTMOMOIOI0 BHKIIAJada MOXKE
aHaNi3yBaTW HaBYaJbHHH MaTepial, BUIPABISATH MOMMIKH, Cepell SKHX € 3HayHa




KiJIBKICTB CYyTTEBHX.

“E” (60-63) - BcTynmHUK BoJIOAi€ HABYAJIbHUM MaTepiajloM Ha piBHI, BUILOMY 3a
MOYaTKOBUH, 3HaYHy YaCTHHY HOro BIATBOPIOE Ha PEeNpPOAYKTUBHOMY PiBHI.

“FX” (35-59) - BcTynmHuK BoJIOZli€ MaTepiaioM Ha PiBHI OKpeMHX (parMeHTiB,
HIO CTAHOBIISITh HE3HAYHY YaCTHHY HABYAIHHOTO MaTepiaiy.

“F” (1-34) - BcTynHHK BOJIOAIE MaTepiajioM Ha piBHI eJleMeHTapHOro
pO3Mi3HaBaiHs 1 BLATBOPEHHSI OKPEMHUX (PaKTiB, elIeMeHTIB, 00’ €KTiB.

[Ipu ouiitoBaHHI 3HaHb 1 BMiHb BCTYyIIHHKa yBara 3BEpTA€ThCS IMEpPEdyCiM Ha:
YMIHHS  BM3la4aTd HaWCyTTeBili mnpoOJieMHI NHWTaHHSA, MO NOTPeOYIOThH
KOHIENTYa/lbHOrO BUPIILEHHS; HAasBHICTh HECTAaHJAPTHUX EJIEMEHTIB aHali3dy Ta
J1arHOCTUKH; pPI3HOMAHITHICTE BHUKOPUCTAHHX CIOCOOIB 3icTaBieHHA iHGopMalii;
3JaTHICTb 110 KOMOiHyBaHHS Ta pekoMOiHyBaHHS BUXinHOI iHGboOpMaIllil; TTHOMHY
ompauroBaliliss [1poOJeMy; aJeKBAaTHICTh 3aMPONMOHOBAHUX 3aXOJiB BHSIBJIECHUM
npodyieMaM; HasBHICTh YITKO BM3HAUeHOI MO3MUii BCTYIIHHKA; apryMEHTOBaHICTh,
IIEPpEeKOHIUBICTL  OOIPYHTYBAaHHsS 3alpONOHOBAHMX pillleHb; YMIiHHS CTHCIIO,
MOCJIOBHO | 4iTKO BUKJIACTH CYTHICTDH i Pe3yJNbTaTH CBOIX MPOIO3HMIIii; HAsSBHICTH
NOCWIAHL Ha JUKepena, 3 sSIKMX 3amo3uueHa Oyab-sika iHopmarlis Ta HOTpUMaHHS
€TUKHM IMTyBallisl; JIOTIYHICTh, KOHKPETHICTh 1 IEepeKOHJIUBICTH Ta TOBHOTY
BIANOBiNCH 1a 3anuTaHHs; 30aTHICTh apryMEHTOBAHO 3aXHIIATH CBOI TEXHIi4HI
NPOMO3HUILIT; BUILIE BOJOMIHHS TEXHIYHOIO TEPMiHOJIOTIEIO.
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HOPAJOK ITPOBEJIEHHS
JOJIATKOBOI'O BCTYITHOI'O BUITPOBYBAHHS
JUUISI BCTYNY HA OCBITHbO-HAYKOBY MpOrpamy miAroToBKH
Aokropa dinocodii 3a cneniaabHicTio G5 «Enexrponika, eleKTpoHHI

KOMYHiKauii, Npuiago0yayBaHHs Ta paaioTexHika»

Cknax npeaMmerHoi Komicii BH3HA4aeThes JOJATKOBHM HakasoM Pektopa
HdepxaBHoro yuiBepcureTy iH¢popManiiiHO-KOMyHIiKaliiiHuX TexHojoriii  «IIpo
CTBOPEHH:! 11DC/IMETHUX KOMiCiH 3 NpUAMaHHS BCTYITHHX iCHHTIB JO acipaHTypu».

PobGora xowmicii pernamentyerbes «llpaBriiaMu nmpuiioMy Ha HaBYaHHS 0
acmipaHTypu JUIsl 3000yTTS HaAyKOBHX CTYIEHiB MokTopa (Ginocodii Ta 1oKTOpa HAyK
y Hepxkasuomy viliBepcurteTi iHGOpMamiiHO-KOMYHIiKamitHHX TexHojorid B 2026
pori».

Jlojlarkope  BCcTynHe BHIPOOYBaHHS 31 CHEHIAJIBHOCTI NPOBOAMUTHCH Y
MUCBMOBIi TecToBld GopMi.
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