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1. 3ATAJIBHI TOJIOKEHH#

[IpuiloM Ha HaBYaHHs [0 achipanTypu HailionanbHoro yHiBepcHTeETY
[TontaBckka noniTexHika iMeni IOpis Konapartiokay» 3/1iMCHIOETECS BIAMOBIAHO 10
Saxomis Ykpaiau «IIpo Buiry ocsiTy», «IIpo HayKoBy i HayKOBO-TEXHIYHY
nismeHicTEY  Ta  «[Ipo axamemiudy moGpodecHicTb», Ilopaaxy mMiAroTOBKH
37100yBaviB BHILOL OCBITH CTYMeHs JoKTopa (ijocodil Ta JOKTOpa HayK y 3aKiazax
BHINOI OCBITM (HAYKOBHX ycTaHoBax), 3arBepmkeHoro Ilocranosoro Kabimery
MinictpiB VYkpainu Bix 23.03.2016 p. Ne 261 (3i 3mimamu 3rigHo Ilocranosu
Kab6inery Minictpis Vkpainu Bin 19.05.2023 p. Ne 502), Ilopsaky mpuitomy Ha
HaBYaHHA 1 3000yTTss BHIIOI ocBiTH B 2026 poli, 3aTBEPIKEHOr0 HaKa3oM
MinicTepersa oceitTh i Haykd VYkpaimm Big 26.02.2026 poky Ne 373;
[TpaBun mpuiioMy Ha HaBYaHHS Ui 37400yTTs BUIIOI ocBitH 10 HauioHansHOro
yuiBepcurery «IlonTaBcbka momitextika imeni FOpis Konapatioka» B 2026 por,
3nTBepKeHHX Buenow pamoio HauiomaneHoro ymisepcurery «llomTaBebka
nomitexuika imeni IOpis Komppatioka» 04.05.2026, mportokonm Ne 6 (mam —

[TpaBwta npuiiomy).

TIporpama (axoBoro BCTYIHOIO BUMPOOYBaHHs CKIlaJleHa Ha OCHOBI OCBITHBO-
naykosoi mporpamu «TenexoMyHikaiii Ta pagioTexHika» TpeTbOro (OCBITHBO-

HAYKOBOT0) PiBHS BUIIOI OCBITH.

2. ETAIIN TA 3MICT
®AXOBOI'O BCTYITHOI'O BUTTPOBOBYBAHHS

(daxoBe BCTYMHE BUITPOOYBaHHS CKJIAJAEThCS 3 TECTOBOI MEPEBIPKU 3HAHbB

abITYpI€EHTIB.

[TposeneHHss (axoBOTO BCTYINHOIO BUIPOOYBaHHS [PYHTYETBCA Ha TakhX

TIPUHLIMIIAX:

— yHi(iKalis METOANKY Ta YMOB POBe/IeHHs HaxoBOro BUIPOOyBaHHS;



— 3abe3nedenHs iHGOPMAlIiiHOT Ta IICHXOTOTIYHOT M ATOTOBKH BCTYIIHHKIB 110

(GaxoBoro BUIPOOYBaHHS,

— 3B’SI30K BHYTPIILIHBOTO YHIBEPCUTETCHKOTO KOHTPOIIO 3  Taly3eBOKO

CHCTEMOIO aTecTallil Ta JileH3yBaHH $axiBLiB;

— JOTPUMAHHS BHMMOI' CEKPeTHOCTL TIpH BUKOpUCTaHHI 9u 30epiraHHi

MaTepiaiB I1arHOCTHKH.

3. BUMOTI'M /1O TECTOBUX 3ABJIAHb

TecToBI 3aBIAHHSA CKIANAIOTHCS HA OCHOBI (haXxOBHMX JIMCLMILIIH ITATOTOBKH
IPyroro (MaricTepechKOro) piBHsA BULIOT OCBITH.

TecTOBI 3aBHaHHS MAIOTh 3aKpUTy (OpMy # MICTATH HOTMPH BapiaHTH
BimmOBijIelt, cepe/l AKUX JMIIE OHA — BIPHA.

3aragpHa KiIbKICTh TECTOBUX 3aBAaHb cKianae 45.

4. IPOIIEJLYPA MPOBEAEHHSI ®PAXOBOI'O BCTYIIHOI'O
BUITPOBOBYBAHHS

BeTynHHK BHOCHTH B OJaHK JUIsl Bifnosimed cBoi PEKBI3UTH Ta BIPOIOBK
60 xBUTUH (OJHA ACTPOHOMIYHA TOIMHA) BiJNOBIZAE Ha TECTOBl 3aBJaHHA

CTaH/[apTHOTO OLJIETY.

5. CTPYKTYPA OIIIHIOBAHHSI PIBHS

daxoBe BCTYIIHE BUMPOOYBaHHS y HOpMi TECTIB OLIHIOOTHCA 32 cTOOATEHOLO

mkasoro (Bix 100 mo 200). ITepesipka TecTOBUX 3aBAaHb 3MIACHIOETHCS 32 KIIFOYEM.

JaranbHa OMIHKA 3HAHD BU3HAYAETHCS CYKYMHICTIO MPABHJIBHAX BiIMOBiJCH.

MimiMaipHa KinbkicTs Gani (100 6inis) mpH3HAwaeThes 3@ ITSATH NPABUIIBHAX



BiAMOBifel, KO)KHA HACTYIHA T[PaBUJIBHA BIAMOBIOL Mae BaroMiCTh OIHOTO

TeCcTOBOIO 3aBJaHHs 2,5 Oana.

BeTynHUK, sSKMH @B MPaBUIbHY BiAIOBiZb HAa MEHIIE HDK ITSITh TECTOBHUX
3aBIaHb, BBAXKAIOTHCS TAKMM IO HE CKIaB (axoBe BCTYIIHE BUIPOOYBaHHs Ta

11036aBIAIOTHCS TPaBa YUacTi B KOHKYpCi Ha 3apaxXyBaHHS JI0 aCTipaHTypH.

Tabauust KpUTEPIiB OUIHIOBAHHS 3HAHD 32 cTO0AJBHOIO HIKAJIOI0

KinbkicTh banu | KinbkicTs banu
PaBUIIBHUX ITPABUIBHUX
BI/IIOB1JIEH BIANOBLAEH
1-4 HE CKJIaB 25 150
5 100 26 152,5
6 Q2.5 27 155
7 105 28 157,5
8 107,5 49 160
9 110 30 162,5
10 1123 31 165
I 115 32 167,5
12 117,5 33 170
13 N 120 34 172,5
14 1225 35 175
15 125 36 1773
16 [ e 37 180
17 130 38 182,5
18 132,5 39 185
19 135 40 187.5
20 137,5 41 190
21 140 42 192.5
22 142,5 43 195
23 145 44 1975
24 147,5 45 200




6. 3SMICT ITIPOTPAMHHKX MUTAHD, LHO BUHOCATHCS HA ®PAXOBE
BCTYIIHE BUITPOGYBAHHSI

@daxoBe BCTYIIHE BUIIPOOOBYBAHHS IIPOBOAMTHLCH LIISXOM BHKOHAHHS

TECTOBUX 3aBJaHb, 10 CKJIALY sIKHX BXOIHTH KOMIIJIEKC IIMTAaHb 3 TAKHUX ,[[HCIJ;HHHiHI

3araibHi NIpUHIMNIH N00Y/10BH TeJIeKOMYHIKAUIHHHUX CHCTEM Ta MepeK.

OcHoBHI KommoHeHTH Mepexi. Knacubikanis mepex. IlpuHnunu 3B°43Ky.
BaraTopisuesa mojiess ta npotokond. Mogens TCP/IP. ITopisusanus monenei OSI
ta TCP/IP. ®i3uyHa Ta IOTiYHA aapecallis B MepPexKl.

OcHoBHi (yHKI{T TpaHcrnopTHOTO piBHi. Tpancnoprti mpotokomu TCP i
UDP. OcnoBzi (yHKUil npukiagHoro piBasA. [IpoTOKOIM IPHKIAJHOIO pPiBHS.
[TpukiagHi TPOTOKOJH 1 CEpBICH.

Besnposiani TexHonorii i mpuctpoi. Tunu 6e3mpoBiIHIX MEpexK Ta iX Mexi.
Besmposinai nokaneni mepexi. Crangaptu Ge3mpoBinHux Mepex. besmposiani
kaHanu. besneka Ge3mpoBiZHOI JOKanbHOI Mepei. 3arpo3d B Oe3npoBiIHUX
NoKalIbHUX Mepexkax. AyreHTudikaris Ta mudpysanns B Mepexi WLAN.

(DyHKHiT koMmyTatopiB. IIlnpokoMoBHa po3cuika nosigoMiieHs. [Iporokon
BusHaueHds ampec ARP. @yukuii MmapmpyTtusaTopis. Kabem Tta KOHTaKkTH.
CragmapTH IPOKIa K1 KaOeiB.

[pusHayenus MepeskHoro pisHs. [IpoTokoan mepexHoro pisus. IP- agpeca
tTa MepexkHa wacka. Turmm [P-agpec. IlyGmiuni Ta npusathi I[P-ampecw.
[TpucBoeHHs crathunol Ta auHamigaoi IP-agpecum. Mexi Mepexi Ta MpocTip
anpec. [lnanysannst ctpykrypu aapecauii. IP-anpecania 8 LAN. Macka VLSM ta
Hesknacosa Mibxnomenna mapupyrusanis (CIDR). Texuomorist NAT 1 PAT.

MepexHi 3arpo3u. Metoau artaxk. Bipycu, 4epB’sikM Ta «TPOSHCBKI KOHI».
[Monituka Ge3meku. 3aranbHi 3axomu 3abesmedenHs Oesnmexu. AHTuBIpycHe I13.
BukopucranHs MIKMEPeKHUX €KpaHiB.

[nTepHeT Ta cranuapt. [Iposaiinepu mocayr Inteprer (ISP). [linkmodeHHs

110 nposaiijiepa noctyr [nTepHeT. Ciaysxba TexHi9HOI miaTpuMKH. [IpoTokonu 1



pobotu cuyx6 ISP. Cnyxba nomennux imeH. DyHKIIOHaNbHI OOOB’SI3KH

[HTepHeT-TIpOBalinepa.

OcHoBHI 3acaau No0y/10B CHCTEM eJIEKTPHYHOIO 3B’ I3KY.

Jlxxepeno  iHdopmanii. IlepeTBopeHHsT HemepepBHOIO (aHalOroBOIO)
curHairy B uM(GppoBuid JABIHKOBUN CHIHAJ: NPEACTABIEHHS HENIEPEPBHOIO CUTHAIY
MOCITIIOBHICTIO BIAMIKIB, TeopeMma KotenbHikoBa; (OpMyBaHHS IMCKPETHOIO
CUTHAJTY; KOJYBAHHS JUCKPETHOIO CUTHAIY; IPUHLIMI 3aBaJOCTIMKOTO KOTyBaHHS.
[lepenecenns iHGOpMaliHOrO CUrHaTy B YaCTOTHUI Alana3oH, IPU3HAYeHUN JUIs
fioro nepenaBanHs. DopMyBaHHsS KaHalmy 3B’s3Ky 1 ocoOnMBOCTI oro
(QYHKIIOHYBaHHS: BBIJl CUTHATY B JIHIIO 3B 43Ky Ta BUBIJ CUTHAIlY 3 HEl; NPUHLIMI
OaraToKaHAIBHOIO TepeaBaHHs CHUTHAIB 4Yepe3 JIHIIO0 3B A3Ky; XapaKTepUCTUKH
KaHany 3B’s3Ky. llpuiimanHs nupoBoro curHaimy (IIOCTaHOBKA 3afadi).
V3arajgeHeHa CTPYKTYpHA cXeMa MU poBol CHCTEMH TepeaaBaHHs iHhopMallii.

Knacudikamis curnanis. Yacose npejcTaBlieHHS HellepepBHUX BUITAIKOBUX
CHTHAIIB: BJIACTHBOCTI BHWMAJKOBHX CHUTHaNIB; (QOpMyBaHHS MaTeMaTHUYHUX
Mozielell BHMAJKOBHX CHUTHANIB IMpH IX 4aCOBOMY MpeJCcTaBleHHl; HMOBIpHicHa
gacoBa MaTeMaTU4YHA MOJIeNlb HellepepBHOIO BHIIAJKOBOIO CHUTHAY; MapaMeTpH
BUII4JKOBHX CHTHANIB Ta IX MaTeMaTW4Ha IHTepoperalis; MMOBipHICHA 4acoBa
MareMaTHuHa  MOJIEIb  HEMEPEePBHO-IMCKPETHOTO  BHIIAAKOBOTO  CHTHAIY,
AMOBIpHICHI YacoBi MareMaTW4YHI MOZeNIl JUCKPEeTHOro Ta JUCKPETHO-
HEIePEPBHOTO  BMITAJIKOBUX  CHUTHANIB, AaBTOKOPENALIMHA  XapakTepHCTHKa
HEIEPEPBHUX BUITAJIKOBUX CHTHaNiB. YacToTHe NpeJCcTaBlIeHHs HENEePEPBHUX
BAMAJKOBUX CHIHAJIB;, MaTeMaTH4YHa MOJENIb YacTOTHOrO MPeJICTaBIeHHS
HENEPEPBHUX  BMIAJKOBMX  CHTHANIB; 3B’S30K MDK  CIEKTPajJbHOIO i
ABTOKOPEJSIIIMHOI  XapaKTepUCTHKaMH HerepepBHUX BHITAIKOBUX CHTHATIB,
Teopema Binepa-XinunHa. By3bKOcMyroBi BUMTAJIKOBI CUTHAIIH.

[ndopmaltifiHa xapakTepUCTHKa Ta -llapaMeTpu JUKEpeNl THCKPETHUX
moBigmomiaenb. KinbkicHa wipa iHpopMamii I JUCKPEeTHMX IOBIJAOMIIEHb.

IndopmaniitHi mapaMeTpu DKepes AUCKPETHUX I[10BIJIOMJIEHB: CepelHE 3HAaYeHHs



KITBKOCTI 1H(OpMAIli, $Ka MNOpumagac Ha OJHE IOBIAOMIICHHS JDKepelna;
HaJUTMIIKOBICTh [DKepesia JUCKPEeTHUX MOBIAOMIIEHb, MPONYKTHUBHICTH Kepesa
IUCKPeTHUX [OBiZOMIJIeHb. EHTpomisi mxepena 3alleKHUX  IIOBiIOMIICHb.
[adopmaniiini mapaMeTpH JKepes HellepepBHUX MOBIAOMIIEHb: €ICHIOH-eHTPOTIis,
npbﬂyKTHBHiCTL, HaIJUIIKOBICTE.

3aBajocTiiike KOAYBaHHA MoBiioMaeHb., OCHOBHI napameTpy KoaiB. OuiHka
30aTHOCTI KOZIB BHSBIATH Ta BUIIPABIATH ITOMHUIIKU TIPU TNepelaBaHHI OKpPeMHX
nudp: BBEISHHS MOHSTTS ,,BIACTaHb MK CUTHAJIAMK; MPEACTABIEHHS MapaMerpa
,,BIZICTAHE MDK HU(PPOBUMHU CHIHAlIaMu 1O XEeMIHTY; 3B 30K MiHIMaabHOI
KOJIOBOI  BIJICTaHl 3  BJACTMBOCTSIMHM  3aBajloCTiiikoro kojxy. Meroauka
MPOEKTYBaHHS 3aBaJOCTIMKUX (KOPEKTYIOUHX) KOJIB IIIAXOM BHOOPY 03BOJIEHHX
KOMOBUX KOMOiHalil. BiokoBl KopekTyBanbHI KOAW. MeToauka NpOoeKTyBaHHS
OMOKOBHX KOPeKTYBANBHUX KOMIB. [[MKTIUHI KOMU: METOAMKA IPOEKTYBAHHS
LIMKTIMHEAX KOJIB; MeXaHi3M BHSIBJICHHS 1 BHIpaBIeHHS IIOMHUIOK B KOJOBUX
KOMOIHAIIAX ~~ UHUKJIIYHOTO KOOy,  €BPICTHYHUH  CHUHTe3  CTPYKTYpPHO-
GyHKLIIOHANIBHHUX CXeM Kojiepa 1 JieKojiepa UKIIYHOrO KOJly; CHHTE3 CTPYKTYpPHO-
(GYHKIIOHAIBHOT CXeMH pericTpa 3CyBY, fSK (YHKIIOHATLHOIO MOAYJIS Kolepa i
JeKoepa HUKJIIYHOTO KOLY. 3TOPTKOBI KOPEKTYBaJIbHI KOAH.

3arajgpHe TMOHATTS Npo KaHan 3B’s3ky. Kiacmdikaiis KanaliB 3B S3KY.
XapakTepHCTHKH KaHATIB 3B’ 13Ky, MareMaTuuHi Mojiel AMCKPETHUX, TUCKPETHO-
HEMEePEePBHHUX Ta HEMePEePBHUX KaHANIB 3B’S13Ky: MaTeMAaTUIH] MOJEI JUCKPETHUX
KaHaIiB 3B’SI3Ky; IOCTAaHOBKAa 3anayi aHalily JMCKPETHOIO KaHally 3B S3KY;
0CcOONMBOCTI BUKOPUCTAHHS MaTeMAaTHYHUX MOJeNed AMCKPeTHUX KaHaliB
3B’S3Ky; MareMaTH4YHa MOJellb JUCKPETHO- HEeNepepBHOIO KaHaly 3B A3KY;
MaTeMaTHYHI MOJEN HelepepBHUX KaHamiB 3B A3Ky. JlocHiKeHHs] IPOXOHKEeHHS
NIeTepMIHOBAHWX CHUTHAIIB uepe3 JIHIHHI 1 HemiHIHHI KaHaad 3B A3KY.
JlocTiIyKeHHST TTIPOXOKEHHS HellepepBHUX BUIAJKOBUX CUTHAIIB depes JIHIHHI i
HemiHiMHI kaHamu 3B’s3ky. [H(opmamiiini mapaMeTpu KaHaliB 3B A3KY.
[lepenaBaHHS TOBIZOMIIEHb MO KaHalmy Oe3 3aBaj: UIBWJIKICTh IepelaBaHHA |

IPOITYCKHA 37aTHICTh JUCKPETHOrO KaHally 3B’ 53Ky Oe3 3aBan; TeopemMa lllenHona



1T AMCKpeTHoro Kanaiy 6e3 3aBaz. IlepeaBaHHs TOBIIOMIIEHD [0 THCKPETHOMY
KaHaJTy 3 3aBaJaMHU: IIBHIKICTh MepeJaBaHHs i POILyCKHA 3[aTHICTh JUCKPETHOTO
KaHaly 3B’S3Ky 3 3aBalaMi; [PUKIAZ PO3PAXyHKY TIPOIMYCKHOI 3JaTHOCTI
IUCKPETHOTO KaHamy 3B’s3Ky; Teopema IlleHHOHa [ AWCKPETHOTO KaHATy
38°s3Ky 3 3aBajgamm. IlepelaBaHHs MOBiJOMJIEHH I10 HeNepepBHOMY KaHALy 3
3apajaMi: IIBHAKICTH IepefaBaHHs iHdopmauii 1 HPOMyCcKHa 3IaTHICTH
HerepepBHOTO KaHany, popmya [Ilennona.

[Ipunuund  upposoi  ¢inerpawii  curnanis. CHHTE3  CTPYKTYpHO-
dyHKIiOHATEHHX cXeM [U(POBHX (inbTpiB 3 OOMEKEHOK Ta HEOOMEKEHOIO
iMITynecHEMM  XapakrepucTukamu. Jluckpetne neperBopenns Oyp’e. llsnike
nepersopennss ®yp’e. [ludepeHuianpHi MeTond UUGPOBOro  IMepeiaBaHHS
CHUHANIB: Au(epeHLiaTbHa IMITYIbCHO-KOJ0Ba MOJYJISLis; KOMXYBaHHS ITOMHIKK
nepen0adeHuX 3HAUYCHB; JeJIbTa-MOYJIALLIs.

[MpuHipmn GaraTokaHalbHOrO IlepelaBaHHs HEMepepBHUX BHIALKOBHX
CHIHAJIB uepe3 JHiHito 38’s3Ky. [IpuHimn noOynoBn OaraToKaHalbHOI CHCTEMH
nepejiaBaHHa iHGOpMaLil 3 4aCOBUM YUIITBHEHHAM JIiHIl 3B’SI3Ky: €BPHCTHYHHH
CHHTE3  CTPYKTYpHO-(yHKIiOHaTbHOI ~ cXxeMu  OaraTokaHalbHOI — CHUCTEMH
nmepeaBaHHs iHGopManii 3 4acOBUM YIITBHEHHAM JiHil 3B’53Ky; aHalli3 NpHYKH
MiXKKaHATBHUX BIUIMBIB B GaraToKaHaJIbHUX CHCTEMAaX MeperaBaHHs iHpopManii 3
4acOBHM YIIIIGHEHHAM JiHii 38’s3Ky. Ilpunnmn moOynosu GaraToxaHanbHOL
cHCTeMH TepesaBaHHs iH(opMailii 3 4aCTOTHMM YI[TBHEHHSAM JIHII 3B’S3Ky:
eBPUCTHYHWH CHHTe3 CTPYKTYpPHO-(YHKIIOHAIbHOI CXeMu OararoxaHambHOI
cvcTeMH IepejaBaHHA iHdopMmanii 3 YACTOTHHM YIIITBHEHHAM JIHIT 3B’S3KY;
aHami3a IpHYMH  MDKKAHAIBHUX BIUIMBIB B OaraTOKaHalbHUX — CHCTEMaXx
nepesiaBaHHs iHQOpMAUil 3 YaCTOTHUM YIIiNbHEHHAM JiiHIl 3B’13Ky. IlpuHuumm
MOGYIOBH CHHXPOHHO-aJPECHAX Ta aCHHXPOHHO-aIpecHUX OaraTroKaHalbHUX
cHcTeM IepefaBanus indopmanii. Po3aineHHs cUrHamiB 3a GopMolo.

MeTo/ 0O YHI IPUHILMIKE CHCTEMHOrO THAXOAY JO JOCHIDKEHHI Ta
pO3po0KH cHcTeM nepejiaBanHs iHdopmanil. [TokasHuku eeKTHBHOCTI Ta METOIH

onTHMizallii cHcTeM TepenaBaHHs iHpopMmanil. Bubip MeTomiB Mojynsuii Ta



3aBaJOCTINKOTO KOOYBaHHs. BUKopuCTaHHS METOMIB CKOPOUEHHS HATHIIKOBOCTI
[OBIOMJIeHb. 3abesledeHHs 3a/aHoro piBHS HajliHOCTI cucteM. [HdopMmauiiina,
eHepreTHYHa Ta 4acTOTHA eeKTUBHOCTI CUCTEeM 3B’s13Ky. ['paHHUHa eheKTHBHICTD
Tta Mexa lllenHoHa.

QopMyItoBaHHS 3adad, Kl BUHMKAIOTh IIPH NpHUIMaHHI paJiOoCUTHAIIB 3
aMILTITYHOIO Ta 4acTOTHOIO Monynsuiero. [IpuiiMaHHs pagiocurHany, Kojau ioro
CIEeKTp 1 CIHEKTPHU 3aBaJl HE TEePEeKPUBAIOTHCSA: METOA MPSMOIr0 [iCHIIEHHS,
CyNepreTepoAMHHUI MEeTOM; €BPUCTUYHUNA CHUHTE3 CTPYKTYPHO-(YHKIIOHATHHUX
cxeM mpudmadis. JOCHiKeHHS Mpolecy MpoXomKeHHs (IyKTyauiiHoro 0inoro
HIyMy 4epe3 By3bKOCMYTOBUH miacumoBad. JlocHimKeHHS IpoLecy MpOXOMKeHHS
daykTyaliiiHoro OUI0ro mymy 4epe3 HEKOT€PEHTHMH aMIUIITYJIHHH IeTeKTOp.
JlocmimKeHHS TIpoliecy TPOXOMKEeHHS amuTUBHOI cymimn AM-curHamy 1
BY3bKOCMYTOBOTO (DIYKTYyallHHOTO IIyMy 4Yepe3 HEeKOTepeHTHUH aMILTITyIHUM
netexTop. JlocimKeHHs Mpolecy NPOXOMKeHHS afuTUBHOI cyMilll UM-curnany i
BY3bKOCMYTOBOro  (pIIyKTyaliHOro ImIymMy 4epe3 YacTOTHHH  JeTeKTOp.
[TputiMaHHST pagioCHTHATY, KOJMH HOTO CHeKTp 1 CHeKTp 3aBajd 4YacTKOBO
NepeKpuBalOThCs: MOCTaHOBKA 3a/1a4l po3poOKH ONTUMAIBHOTO JIIHIHHOTO (LIBTpa
s pazmiocurHaniB, onTumaiabHuil ¢ineTp Konmoroposa-Binepa. [lopiBHsiibHa
OIIHKA 3aBaJOCTIHKOCTI cHCTeM 13 pi3HUMH BujaamMu Momymsmii. Ilopir
3aBaJIOCTIHKOCTI B cHCTEMax 13 IIMPOKOCMYTOBUMH BUIAMHU MOJIYJSALIT Ta METOIH
ftoro smmwkenHsa. Chiakyrodi Meroau npuiiMands YM curHanmis. ['paHu4HI
MOJKJIMBOCTI METO1B ITOHUKEHHS IIOPOTY.

IlocTaHoBKa 3ajadi TOEJIEMEHTHOI0 TNpHHMaHHS UU(QPOBUX CHUTHATIB.
[ToporoBuii Metom mpuiiMaHHSI UGpoBux curHani. [lpuitmManHs wudpoBUX
CHIHAJIB Ha OCHOBI MeTony HakomuueHHs. ONTHMaTbHE NMPUIAMaHHS HH(QPOBUX
CUTHAJIIB Ha OCHOBI METOAYy ONTHMAalbHOI Y3rO[KeHOl QinbTpauii: CcUHTE3
CTPYKTYPHO-(YHKLIIOHAIEHOT CXeMH ONTHMATBHOTO  Y3TOJKEHOro  (ilbTpa.
OntumanpHe mNpuiiMaHHA IUQPOBHX CUTHANIB 3a JIOIIOMOIOK IpHiiMaya
KoTenbHikoBa; onTuMaibHe NpUMaHHS NU(GPOBHX CHTHAIIB 3a IOIOMOIOO

KOpemsliiHOTO mpuiiMaua; OILIHKA TOTeHIIaJbHOI 3aBaJOCTIMKOCTI CHCTEMHU



nepefaBaHHs 1H(OpMalll IpU KOPesIMiHOMY MeTOHl NpHiMaHHS UU(GPOBOTO
CHUTHAJTy. 3aCTOCYBaHHS LIYMOIMONIOHWX CUTHAMNIB IJisA MepedaBaHHs JTUCKPETHHX
noBigomieHs. OnTumanbHe NpUMMaHHS UUQPPOBUX CHUTHANIB, KOJIHM MOMEHT iX
MIPUXOY € BUIATKOBUM.

Po3pobka, mnpoekTyBaHHsl Ta eKcmJjyaTauis paaioe/leKTPOHHOTO
00/1aIHAHHS.

Knacudikauis, OCHOBHI mapamMeTpH Ta XapaKTePUCTHUKH ITiJICHIIOBAYiB.
CrabunpHICTH MapaMeTpiB migcuiroBadiB. [ligcuntoBadl 3 pe3UCTHBHO-EMHICHUM
3p'a3koM. BubGipai nmigcumosaul. Immynbeni  migcumosauil.  [lincumoBanbhi
Kackagw 3 TpaHchopMaTopHUM 3B'si3koM. [licmmoBadi TOCTIHHOTO CTpPyMY.
Jlndepenuianpui Kackaaw. OmepamiiiHi MiACHIIOBAYI Ta CXEMH iX BMHKAHHS.
OyHKIIOHATBHI BY3THM Ha OCHOBI omepauifiHux mincumosadiB. [lizcumosadi
MOTYKHOCTI Ta 1X IapaMeTpH.

[Tpunuunu nobyaoBM mnepeTBoproBadiB  crekTtpy. I[loMHoKyBaui Ta
[epeTBOPIOBaYl 9acTOTH. AMIUTITYAHI Moayisitopu. KyroBa Moaynauis. YacTorHi
Ta (Qa3oBl MOOYIATOPU. AMIUIITYAHI NeTeKTOpHU. JleTeKTyBaHHS KOJIMBaHb 3
KyTOBOIO MOAyJsifieto. HacToTHI Ta ha3oBl JeTEKTOPH.

OCHOBHI MOHATTS MPO aBTOr€HEPaTOpH Ta NMPHUHILMII 1X MOO0YA0BU. YMOBH
BUHUKHEHHs aBTokojuBaHb. RC - aBrtoreneparopu. Crabimizamis aMInDITyIH
konuBanb RC - aBTorenepatopiB. LC - aBToreneparopu. Crabiiizallis aMILIiTy 1
xomuBaeb [LC - aBrorenepatopiB. CTabiNBHICTE YacTOTH ABTOTEHEPATOPIB Ta
BIUIMB 30BHIIIHIX akTopiB. Ksapriesa crabinizamiss gactotu. Ilapamerpuuni
reHepaTopH rapMOHIYHUX KOJTHBAHb.

3arajibHa XapakTepUCTHKa IMITYJIBCHUX MPUCTpOiB. [lapamMeTpH IMITyIBCHUX
curaamis. OOmerxysaui ammurityu. Kommnapatopu wHanpyru. Tpurepn HImitra.
ABTOKONIMBaNbHI MynbTHBIOpaTOpu. 3arpumani MynbTUBIOpaTopu. I'enepatopH
MTUAJIOMOIOHUX IMITYIIBCIB HAMTPYTH.

CucTreMH nepeJaBaHHA JaHHX.

Metomu yuribHeHHsT KaHaliB. CHTHaaId B cHUcTeMax 0OararokaHajbHOTO

3B a3Ky. [IpusHadvenHs 6ararokaHanbHux cucteM nepenaBanHs (BKCIT). OcHoBHi



BU3HAYEHHS: JIiHIS, KaHaJ, cUcTeMa 3B sA3Ky. KaHamu 1 cucrteMu mnepenaBaHHS.
XapaxkTepucTHKH KaHanlB OaraTokaHanbHUX cucTteM nepenasanHs (bCII). OcHoBHI
TUITH KaHAJIIB y CHCTeMax IepeaBaHHs 3 YaCTOTHUM po3zaiuleHHsM kaHauiB (YPK)
1 iX xapakTepuCTUKH. [IpMHLMOM YacoBOro poO3noauly KaHaiiB., [IpuHuMnu
HOGyHOBH CHCTeM IlepellaBaHHS 3 YacOBHM pO3moAuIoM KaHamiB. Cucrema
nepeaaBaHHs 3 YaCOBHM PO3TOJIIIOM KaHamiB. IMITyIbCHI METOAM MOYJISLI].

[Tpunuunu noOya0BM CHHXPOHHOI LU(POBOI 1€papxil. ¥Y3arajibHeHa cxema
MYJIBTHIIEKCYBaHHS MOTOKIB ¥y SDH. ®opmysanns monynie STM. Ctpykrypa
¢peiimis STM.

DyHKUlOHATBHA apXITeKTypa TpaHCIOPTHHUX Mepex. llpunuun nobynosu
MepexKHol TpaHcmopTHOI mMozeni. MepexkHa TpaHcropTHa mojenb cucreM SDH.
dyukuioHansHi  momyni  peampHmx cmetem  SDH.  Tunm 1 3aBnanHs
gyukmionansuux Moxaynis cucreM SDH. MynpTHIIEKCOpH, pereHepaToOpH Ta
MiICHIIOBAYi, KOHLEHTPAaTOpH, KOMYTaTopHu. ApxiTekTypa TpaHcmopTHUX SDH
MEpEeK.

[Mpuntmnu noGynosu nudpoBux cucteMm nepenasadHs (LICII). Ctpykrypa
ta iepapxis LICII. AmnamoroBo-umdpoe i UH(PO-aHAIOrOBE IEPETBOPEHHS
CHIHAMIB: IMITYJIbCHO-KOZOBa Moay usiist (IKM); niHiiiHe | HeniHilfiHe KOXyBaHHS;
XapaKTepPUCTUKKU KOMIpecil; HaTypalbHWH, CHMETpHYHHH 1 peduexkcHui (KOox
I'pes) xomu. Ipuniunu nobynoeu xirnesux cranuii LICIT 3 IKM. CrpykrypHa
cxema kinuesol craniii [ICIT 3 IKM i GesrmocepenHiM KoJLyBaHHAM, CTPYKTYpHa
cxema Kinnesol cranmil 3 IICIT 3 IKMI rpynoyrBopeHHsaM. JIiHIMHME TpakT
kabempuux 1ICIT; dopMyBanHs niHIEHOTO UHU(POBOrO CHrHANY, pPEereHepaTop
[ICII, skicTh JiHIHHOrO TPAaKTy, AOBXWHA AISIHKH pereHepanii. OcoliuBocTi
PPCIT 3 IKM i LICII 1o BOJIOKOHHO-ONTHYHUMX JHIAX 3B S3KY.

PPJl mpsmoi BHAMMOCTI, CTPYKTYpHA4 CXeMa, IUIAHH PO3IMOALLY YacTOT.
Antenu, ¢imnepu i ¢inbTpH, 1o BUKOpHcTOBYIOThCS B PPJL. PiBenb curmamy B
Mmicii mpuiiomy. MHOXHHK TocrmabreHHs. CTaTUCTHYHMN PO3IOMLT BENHYMHH
3aBMupaHb Ha iHTepsBami PPJI. Meroan 3MeHIIeHHs 3aBMHpaHb CHUTHAIB Ha

inrepsanax PPJI. BukopucTaHHS MMacUBHUX PETpPaHC/sATOPIB Ha iHTepBanax PPJL



Jliarpama piBHIB iHTepBay. Bubip Tpacd, BHCOTH BCTaHOBICHHS AHTEHH |
BM3HAUeHHsS cTifikocTi 3B’s3ky. PPJI  mpsmol BUAMMOCTI 3 4acTOTHHM
YIIIIBHEHHAM 1 "acToTHO Monyisuiero. CtpykTypHi cxemu PPJI 3 dacoBum
yurineHeHHsIM. OcHoBHi ocobGmuBocti PPJI 3 wacoBuMm yminbHeHHsm. Teruiosi
mymu TeltedonrnX KaHanis PPJT 8 ®IM-AM. [lepexinni 3aBany Mix KaHalamu
1mi gac yacoporo yurinsHenus. [Ipoexrysanss PPJI 3 uacoBUM yIiTbHEHHSM.

Lupposi PPJI (LIPPJI). Ocobmupocti LIPPJI. MeTonnka npoeKTyBaHH.
Tponocepri PPJI (TPPJI) i cuctemu 38°s3ky uepes HIC3. Ilpunnuny mody108u
TPPJI. OcHOBHI 0cOOMIUBOCTI TpONoc(hepHOTo HomUpeHHs. Po3Hecenuii npuiom i
cipo6y  KOMOiHyBaHHs CHMTHATiB. PO3paxyHOK IIyMiB Yy KaHamax 1 CTIMKiCTE
pobdotu TPPJL

Cucremu KoMyTauii Ta po3noainy ingopmauii

[ToBHOJOCTYIIHE 1 HEMOBHOAOCTYITHE BKIIOYEHHs 1 iX mapamerpu. Cxemu
MOBHOAOCTYIIHMX 1  HEMOBHONOCTYIHMX  BKIOYeHb JIiHIA.  PospaxyHOK
ONHOMAHKOBUX TOBHOJOCTYIHUX KOMYTAaUiMHMX CHCTeM 3 BTparaMd i
OUiKYBaHHSAM.

MeTonu po3paxyHKIiB OJHOJIAHKOBHX HEMOBHOAOCTYIIHMX KOMYTAUiHHUX
crcTeM. MeToaM po3paxyHKIB JBONAHKOBHX KoMyTaliiiHux cucteM. CTpyKTypH
GaraToqaHKOBHX KOMYTaIliifHMX cHcTeM | ix moOynosa. Bysom xomyramii:
CTPYKTYpHa cXeMa, KiIacu(iKaris.

TenedoHHa Mepe)ka 3arajbHOrO  KOpPUCTyBaHHA. AOOHEHTCBKa Ta
MIKCTaHIIIHHA CUTHAJI3allid.

Crioco6u xomyTaiii. Tunu xomyTauiinux rpuiraais. Crocobu moOymoBy |
CTPYKTYpPHI napaMeTpu KoMyTaliiHuX ONOKiB.

[ToHATTA BHYTpilHBEOTO GnoKyBaHHs. CIOCOOM 3MEHIIEHHS BHYTPILIHBOTO
6i10kyBaHHA. Peanmizaunis npoctoposux OnokiB  komyTamii B IH(POBHX
KOMyTaliifHuX cucTeMax. Peanizauisi 6710kiB uacoBoi koMyTaulli B LH(PPOBHX
KOMYTaliiHUX cucTemMax.

CrniocoGu  36imblIeHHS  KiAbKOCTI  BHYTPIIIHBOCTAHIIMHMX  KaHaIiB.

[IpuHIMTIH TO6YA0BM KOMYTALIHHUX OB IH(POBUX CHCTEM KOMYTaLli.



TeopeTHYHI OCHOBH TeJIEKOMYHIKaUIHHHX Mepex

BusHaueHHs cucTeMU. Bu3sHayeHHsI elleMeHTa cucTeMu. TellekoMyHikalliiHa
MepesKa sIK CKJIagHa cucTemMa. Makpo-, MiKpo-, Me3alliIXi1 10 BUBYEHHS CHCTEMH.
3aMKHYTI (aBTOHOMHI) Ta PO3IMKHYTI cucTeMH. J[HHaMI4HI 1 CTATHUYHI CUCTEMH.
Hﬁ6yHOBaNKumneﬁcxnanHMXCHCTeM.

BusHaueHHs TelneKoMmyHiKamiiHol Mepexi. CKIagoBi YacTHHH Mepexi.
Tormonoriuge mpeAcTaBIeHHs TeleKOMyHIKaliiHux Mmepex. Kracudikaiis
TeJIEKOMYHIKAIIMHNX Mepex. Meroauka po3paxyHKYy MaKCHMallbHOIO TOTOKY.
[ToGynoBa nepesa LUISIXiB 1 penbedy rpada.

BusHauenHs wmapmpyTtuzanii. Tabmumi  wMapmpyTtusanii.  Junamiani i
CTATWYHI METOIM MApIIPyTH3aLlii. AJTrOPUTMHI MapLIpy TH3alli].

Konuenuis Bigkputux cucteM. ETamonHa Momenb B3aeMOJil BIIAKPUTHX
cucteM ISO/OSI. Omnuc cepsicy B eTanoHHId MOJeN B3aeMOAIL BIIKPUTUX CHCTEM.
[IpumituBu cepsicy # ix ¢opmanizauis. Cepsic kanambHoro pisHs. Cepsicu
MepeKHOro Ta TpaHcmopTHOro piBHiB. CeaHcoBuii cepsic. Cepsic piBHs
MpeICTaBTIeHHS 1| OCHOBH IIPUK/IAJHOTO CEPBICY.

MeTo/11 BUIIaJKOBOI0 H0CTYIy. JOCTyIl B MepesKax 3 LUIMHHOIO TOIOJIOTIE.
JlocTym B Meperax 3 KiIbLeBOIO TOIIONOTIELO.

CucereMH cnoctepeskeHHst Ta 00podku iHdopmauii.

Posrmoin AMOBIpHOCTEH CUTHAMIB 1 3aBal.

Metonu Ta crnocobu o006pobku iHdopmalii. ANTOPUTMH CTHCHEHHS
JaHUX.

Curnanu sik Hocii iHdopmalil B cucremax crioctepexeHHs. OCHOBHI THIIU
CHTHANB. 30BHIiIIHI 1 BHYTpIIHI BIUIMBM Ha iH(pOpMariiHi mpouecu. OCHOBHI
[10JI0YKEHHS Teopii | CTATHCTHYHI MO/IeNi BUMIAAKOBUX BeIIMYUH, IPOLECIB 1 MOJIiB.

CraTHCTHYHHUH CHHTE3 MeTOMIB i anropuTMiB OOpoOKM CHUTHANB B
YMOBax aInpiopHoOi HEBU3HAYEHOCTI.

AnanTuBHi, pobacTHl i HemapaMeTpH4Hi MeTOJAM i alropuTMH OOpPOOKH

iHbOopMaLlil.
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