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1. 3ATAJIBHI ITOJIOKEHH 1

IIporpama ¢axoBoro BcTymHOro BHUIIPOOYBaHHS CKIajeHa BIAMNOBIIHO [0
3akoHy Ykpainu «IIpo Buuly ocsity», ITocranoBu KaGinery MinicTpis Ykpainu
Bin 23 Oepesns 2016 p. Ne 261 «IIpo 3arBepikeHHs [lOpsSaKy IIiIrOTOBKHU
3/100yBaylB BUIIOI OCBITH CTyNeHs DOKTopa (ilocodii Ta JOKTOpa HayK y BHIHUX
HaBYaJIBHUX 3aKjanax (HayKOBHX ycTaHOBaX)», [IpaBuil npuiioMy Ha HaBYAHHS 115l
3000yTTs  BMIIOI ocBiTM gm0 Hamiomanesoro yHiBepcurery «Ilonraschka
nonitexnika iMeHi FOpis Konapatioka» y 2025 p.

BerynHuil icnuT B acmipaHTypy 3i CHELIalBHOCTI CKIANAeThes 3 MepeBipKu
3HaHb abITypIEHTIB B 00CsA3i Mporpamu piBHs BULIOT OCBITH MaricTpa 3 BiAmnoBimHOT

CIIELIATBHOCTI.
2. ETAIIU TA 3MICT
DPAXOBOI'O BCTYIITHOTI' O BUITPOGOBYBAHHS

®axose BCTyrnHe BUIPOOYBaHHS CKIaNacThCs 3 TECTOBOI MepeBipKH 3HAHb

abiTypieHTIB.

IIpoBeneHHs (axoBOro BCTYNHOrO BHUIPOOYBaHHS I[PYHTYETLCS HA TAKHUX

TPUHITUTIAX
— yHi(iKamisg METOAUKH Ta YMOB [IPOBe/IeHHS (haXOBOTO BUIIPOOYBAHHS;

— 3abe3nedyeHHs 1H(QoOpMaLiHHOT Ta NCUXOMOTIYHOT MiATOTOBKH BCTYITHHUKIB 10

(axoBoro BUNMpoOyBaHHS;

— 3B’30K BHYTPIIIHBOIO YHIBEPCHTETCHKOIO KOHTPOJIO 3 Taly3eBOO

CHCTEMOLO aTecTallii Ta JilleH3yBaHHs (axiBIiB;

— JOTPHMAaHHS BHMOI CEKPETHOCTI TPH BUKOPHCTAaHHI YW 30epiranHi

MaTepialiiB JI1arHOCTHKH.



3. BUMOI'M 1O TECTOBHUX 3ABJJAHb

QaxoBe BCTynHe BHNPOOyBaHHS IIPOBOAUTBCS y (OpMiI TeCTyBaHHs Ta
OLIIHIOIOTBECA 3a crobansHOO wikanowo (Bixg 100 mo 200). Ilepesipka TecTOBMX

3aBOaHb 3HiﬁCHEO€TBCH 34 KIIFOYEM.

TecToBl 3aBIaHHA CKIaJarOThCS HA OCHOBI ()axOBUX AUCLHMIUTIH ITiATOTOBKH

JIpyToro (MaricTepchbKoro) piBHS BHIIOI OCBITH.

TecToBl 3aBmaHHA MalOTh 3aKpuTy (GOpMy H MICTATH YOTHPH BapiaHTH

BIAMIOBI/IeH, cepell SIKUX JTHIIe 0/{Ha — BipHa.

3araiibHa KUIBKICTh TECTOBUX 3aBIaHb CKIIamae 45.

4. MTIPOOEAYPA ITIPOBEAEHHA ®AXOBOI'O BCTYIIHOT'O
BHITPOBOBYBAHHA

Koxen abiTypieHT BHOCHTH B OJNaHK IS BIAMOBiAeH CBOI PEKBI3UTH i

IPOTSTOM OAHIET aCTPOHOMIUHOI TOJIMHH BiJIMOBIIa€ HA 3aBIAHHS.

5. CTPYKTYPA OLHIHIOBAHHS PIBHSA

3araipHa OIIHKA 3HaHb BH3HAYAETHCS CYKYMHICTIO MPaBHIBHUX BiAMOBIICH.
MiniManeHa Kinbkicte O6aniB (100 6iniB) NmpuU3HAYa€THCS 32 M'STh INPABUIBHUX
BiAmOBiNel, KO)KHa HAcTyNHAa TIpaBWJIbHA BINOBIAH Ma€ BaroMicTh OJIHOTO
TECTOBOTO 3aBIaHHs 2,5 Oana.

BeTynHuk, KMl JaB nNpaBWIbHY BIAMOBIAL HA MEHIIE HIK II'SITh TECTOBUX
3aB/IaHb, BBAXKAIOTHCS TAKUM, 10 He CKJIaB (paxoBe BCTYIHE BUIPOOYBaHHS Ta

1o30aBIs0ThCA [IpaBa y4yacTl B KOHKYPCl Ha 3apaxyBaHHs JI0 acIlipaHTYpH.



Tabanns KpuTepiiB OLiHIOBAHHS 3HAHB 32 CTOOAJIBHOIO LIKAJIOI0

KinekicTe bamu KinbKicTh banu

MpaBUIIBHHUX I[IpaBHJIBHHUX

BiIIOBI e Bi/IMOBI fie it
1-4 He CKJIaB Z3 150
- 100 26 152,5
6 1025 27 155
(i 105 28 157.8
8 1072 29 160
9 110 30 162,5
10 112,5 31 165
11 115 32 167,58
12 1133 33 170
13 120 - 34 172,5
14 122.5 35 173
15 125 36 1778
16 127,5 37 180
17 130 38 182,5
18 132,5 39 185
19 135 40 187,5
20 1375 41 190
24| 140 42 192,5
22 1425 43 195
23 145 44 197.5
24 147,5 45 200




6. IPOI'PAMHI IMTAHHS, IO BUHOCATBHCS HA ®AXOBE
BCTYIIHE BUITPOBYBAHHS#

3araabHi npuHUHNIHN NOOYJ0BH TeJTeKOMYHIKAIHHHX CHCTEM Ta MEpeiK.

OcnoBHI komroHeHTH Mepexi. Knacudikanis mepex. ITpuHINTH 3B’ A3KY.
bararopiBHeBa Mojienk Ta npotokonn. Monens TCP/IP. IMopisusuus Mozeneit OS]
ta TCP/IP. ®i3uuHa Ta J0rivHa ajgpecalis B Mepexi.

OcHoBHi (yHKUIT TpaHcnopTHOTO piBHA. Tpancmoptai mporokoaun TCP i
UDP. OcroBHi ¢yHKIiI npukiagHoro pisHs. [IpoTOKOIH IPUKIAZHOrO piBHA.
[IpuxnagHi MPOTOKOIH 1 CEPBICH.

Besnposiani TexHonorii i npuctpoi. Tumu Oe3npoBigHuX Mepex Ta iX Mexi.
besnposiani sokansHl Mepexi. CTanmapTu 0e3mpoBiIHHX Mepex. besmnposimmi
KaHanu. besrexa Oe3mpoBigHOI JOKanbHOI Mepexi. 3arpo3d B 0e3mpoBigHMX
JTOKaIbHUX Mepexax. AyreHTugikauis ta mmudpyBanus B Mepexxi WLAN.

Gynxuii komyraropis. [InpokoMoOBHA po3cHIIKa TOBiIOMIIEHb. [IpoTokoI
BuzHayeHHs aznpec ARP. @Oynkuii mapuipytusaropis. Kabemi Ta KOHTakTH.
CranmapTy pOKIaAKHA KadeiB.

[TpuzHaueHnHst MepesxkHoro piBHA. [IpoTokonu MepexHoro piBHs. IP- agpeca
Ta MepexHa Macka. Tunu [P-agpec. Ilybmiuni Ta npusarHi IP-anpecwu.
[IpucBoeHHsa cTatudHOl Ta OuHamMiuyHol IP-ampecn. Mexi Mepexi Ta IPOCTIp
anpec. [InanyBanus ctpykrypu agpecauli. IP-agpecauist B LAN. Macka VLSM Ta
6e3knacoBa MixkaomenHa mapupytusaiis (CIDR). Texuonoris NAT i PAT.

MepesxHi 3arpo3u. Metoau atak. Bipycu, 4epB’siKH Ta «TPOSHCBKI KOHI».
[Tonituka Oesmexu. 3aranbHi 3axoaum 3abe3medeHHs Oesnexu. AHTHBIpycHe [13.
BuxopucTtanHS MDKMEpPE)KHUX eKpaHiB.

IaTepuet Ta ctanaaptu. Ilposaiinepu nocnyr Iatepuet (ISP). ITinknroueHHs
no npoaaitnepa nocnyr Inteprer. Cmyx0a TexHigHOT miaTpUMKHU. [IpoTokonu mis
pobotn cmyx0 ISP. Cuyxba nomeHHuX iMeH. @YHKIIOHATbHI 000B’S3KH

Inrepner-npoBaiinepa.



OcHoBHI 3acaau NoOy10B CHCTEM eJIeKTPHYHOIO 3B’ A3KY.

Jbxepeno iHdopmauii. IlepeTBopeHHs HenepepBHOro (aHalloroBOIO)
CUTHaJIy B UM(POBUH ABINKOBHIA CUTHAT: TpeICTaBIeHHS HElNepepBHOTO CUTHAITY
IIOCJIIIOBHICTIO BiAJiKiB, TeopeMa KoTenbHikoBa; (OpMyBaHHA ITUCKPETHOTO
CUrHaJly; KOAYBaHHS AUCKPETHOTO CUTHATY; IPUHIUIT 3aBaJJOCTIHKOro KOIyBaHHS.
[lepenecenHs iH(bOpMAaLiIfHOrO CUTHATY B YACTOTHHUH Jliana3zoH, OpU3HAYEHUH 1UIs
joro mnepenasaHHs. PopMyBaHHS KaHaly 3B'SA3Ky 1 0coOJMBOCTI  #oro
GYHKITIOHYBaHHS: BBIJl CUTHATY B JTIHIIO 3B’SI3KY Ta BUBI CHTHAITY 3 Hel; IPUHIUII
OaraToKaHaJIBHOTO MepedaBaHHs CUTCHAIIB 4epe3 JIIHIIO 3B’ SI3KYy; XapaKTepUCTHKH
KaHary 3B’s3ky. llpuiimanas mudpoBoro curHany (IocTaHOBKa 3ajadi).
V3aranbHeHa CTPYKTypHa cxeMma LU(POBOI CUCTEMU MepenaBaHHs iH(opmarii.

Knacudikamis curHamie. YacoBe npeacraBieHHs HETEPePBHUX BUIMATKOBUX
CUTHAJIB: BIIACTUBOCTI BHUIAJKOBUX CHUTHAJIB, (OPMYBaHHS MaTeMaTUUYHHUX
MoJlellell BUTIAIKOBUX CHUTHAJIB MpH iX YacOBOMY TIpeAcTaBleHHi; MMOBipHicHa
yacoBa MaTeMaTH4Ha MOJelb HelepepBHOTO BUIIAJKOBOIO CHUIHAIly; IapameTpu
BUIAJIKOBUX CHTHANIB Ta 1X MaTeMaTH4Ha 1HTeplpeTalis; MMOBIpHICHA YacoBa
MareMaTH4YHa  MOJeJb  HEeNepepBHO-AUCKPETHOIO  BHUIIAJKOBOI'O  CUTHAIY;
UMOBIpHICHI 4YacoBl MaTeMaTH4HI MOJENl JHCKPETHOrO Ta JUCKPETHO-
HeTlepepBHOTO  BHIMAAKOBHX CHTHAJIB; aBTOKOpeJslifiHA  XapaKTepHUCTUKA
HelepepBHUX BHIIAJKOBUX CHTHaNIB. YacTOTHe IpeACTaBIEHHS HeNepepBHUX
BHUIIATKOBUX CHTHATIB; MaTeMaTWyHa MOJeJb YacTOTHOIO IIPEACTaBIIEHHS
HElepepBHUX  BUIIAJKOBUX  CHTHAIIB; 3B’S30K MDK  CIHEKTPalbHOIO 1
ABTOKOPENAIINHOK XapaKTePUCTUKAMHM HEIepepBHUX BMMAJKOBHUX CHUIHANIB,
TeopeMa Binepa-XiHunHa. By3pkocMyrosi BUNIaIKOBI CHTHAJIH.

[ndopmMariiina XapakTepucTHKa Ta IapaMeTpd [OKepesl IHUCKPeTHHX
nosigomiiens. KimekicHa wipa indopmamil 118 OUCKPETHUX MOBIAOMIICHb.
[adopmaniiiai mapamMeTpu JDKeped TUCKPETHHUX IMOBIJIOMJIEHB: CepeliHe 3Ha4YeHHs
KimpkocTi iHQoOpMarii, ska Tpullamae Ha OJHE TIOBIIOMJIEHHS JUKepela;
HA/UTMIIKOBICTh JKepesia NUCKPETHUX IOBIIOMJIEHB; MPOJYKTHUBHICTE JDKepela

OUCKPETHHUX HOBiI[OMJ"[GHB. EHTpOHiH IDKEpEIa  3aJICKHHX HOBIJIOMJ'[GHB.



Indopmaniiini mapamMeTpy axepen HelmepepBHUX MTOBIIOMIIEHE: EIICHIOH-EHTPOITi,
IPOOYKTHUBHICTH, Ha ITUIIKOBICTE.

3aBaziocTifike KOyBaHHs MoBinomIeHb. OcHOBHI mapaMeTpy komiB. OiiHka
3MaTHOCTI KOZIB BHSIBJIITH Ta BHIIPABIISITH MOMUIIKH MPH TepeaBaHHi OKpeMUX
IUQp: BBEICHHS TIOHATTS ,,BiZICTaHb MK CHI'HAJIaMU™’; NIpEe/ICTABJIEHHS TapaMeTpa
»BIICTaHb MDK HIHM(POBUMH CcHrHamamu” 10 XeMiHTy; 3B’S30K MiHIMaabHOI
KOHIOBOI  BIJCTaHI 3 BIACTUBOCTSAMH  3aBaJOCTifikoro komy. Meromuka
MPOEKTYBAHHA 3aBaIOCTIMKUX (KOPEKTYIOUUX) KOAIB IUIIXOM BHOOPY H03BOJIEHHX
KOIOBHUX KOMOiHaNii. BIOKOBI KOpekTyBambHI KOAHU. MeTOWKa NPOEKTyBaHHS
ONOKOBUX KOPEKTYBaJbHHUX KOMIB. [luKimidHi KOIM: METOAMKA IPOEKTYBAHHS
LIUKIIYHUX KOJIB; MEXaHi3M BHSBICHHS 1 BUIIPABIEHHS I[OMHIOK B KOHOBHX
KOMOIHALIAX ~ LHKIYHOTO  KOAY;  €BPICTHYHMH  CHHTE3  CTPYKTYpHO-
(QyHKIIOHAIBHUX CXeM KoJiepa i JeKoaepa MUKIIYHOTO KOIY; CHHTE3 CTPYKTYPHO-
(GyHKIIOHaIBHOI CXeMH peTicTpa 3cyBY, SIK (DYHKI[OHAIBHOIO MOIYJsS Kozepa i
IeKolepa HUKIIIYHOrO KoY. 3rOPTKOBI KOPEKTYBaIbHI KOIH.

3aranbHe NOHATTA Hpo KaHain 3B’s3Ky. Kiacubikaiis kaHaliB 3B’S3KYy.
XapakTepUCTHKHU KaHaliB 3B’ 53Ky, MaTeMaTHUHI MoJIeNi TUCKPETHUX, TUCKPETHO-
HEINEePEePBHUX Ta HENepepBHUX KaHAJIIB 3B 43KY: MaTeMaTH4YH1 MOJEN] JUCKPETHHX
KaHaiB 3B’A3Ky; IIOCTaHOBKAa 3ajayi aHaiizy JUCKPETHOro KaHajly 3B s3KY;
0CcOOIMBOCTI BUKOPUCTAHHSI MaTeMaTHYHUX MoOJeJedl TUCKPeTHWX KaHalliB
3B’S3Ky; MaTeMaTH4HAa MOJENb AHCKPETHO- HeMepepBHOTO KaHally 3B’S3KY;
MaTeMaTU4H1 MOJENl HelepepBHUX KaHaniB 3B’ s3Ky. JloCaiyKeHHs MPOXOMKEeHHs
JeTePMIHOBAHMX CHTHANIB dYepe3 JHIMHI 1 HeNHIMHI KaHamu 3B’A3KY.
JlocTiIKeHHs TIPOXOKEHHsT HellePePBHUX BUIIAJIKOBUX CHTHAIIB Yepe3 JiHi#HI i
HeJiHiHI kaHanu 3B’si3Ky.  [HQopmamifiHi mapameTpu KaHaiB  3B’S3KY.
IlepenaBanHs MOBIZOMIIEHB IO KaHaiy Oe3 3aBaji: IUBHAKICTH IEpegaBaHHS i
MPOIIYCKHA 3[aTHICTh JUCKPETHOTO KaHATy 3B’s3Ky Oe3 3aBaj; Teopema llleHHoHa
JUId JUCKpEeTHOro KaHaiy Oe3 3aBaj. [lepenaBanHs MOBiOMIIEHB M0 JIMCKPETHOMY
KaHaly 3 3aBaJlaMU: IUBUJIKICTh MepeaaBaHus i IPOIMyCcKHa 30aTHICTh AUCKPETHOTO

KaHaly 3B’s3Ky 3 3aBaJlaMH; MpHUKIa] pPO3PaxyHKY IPOIYCKHOI 3JaTHOCTI



TUCKPETHOIO KaHajly 3B’sA3Ky; TeopeMa llleHHOHa A JIHUCKPETHOTO KaHay
3B’43Ky 3 3aBaflamu. llepenaBaHHs NOBIZOMIIEHB [0 HEMEPEPBHOMY KaHAIy 3
3aBaflaMM: IUBHJIKICTH IepelaBaHHs iHdopMmauil 1 NponyckHa 34aTHICTE
HEIepepBHOro KaHaiy, popmyna [lleHHOHA.

Ilpunuuny  mudposoi  dinbrpanii  curHaniB. CHHTE3  CTPYKTypHO-
(QyHKLIOHaTBPHUX CXeM LU(PPOBUX (IUIBTPIB 3 OOMEKEHOW Ta HEeOOMEKEHOIO
IMITyTBCHEMH ~ XapakTepucTikaMu. JluckpetHe meperBopends ®yp’e. Illsuaxke
neperBopents Dyp’e. udepenuianbii MeTogd MUGPOBOTO  TepeaaBaHHs
CHUTHAMIB: QU(epeHIiaibHa IMITyJIbCHO-KOIOBA MOMIYJISLisA; KOMYBAHHS IIOMHJIKH
nepen0ayeHuX 3Ha4eHb; NeNbTa-MOJTyJIALis.

IIpyHuun OGaraToKaHaJIBHOTO TEpemaBaHHS HEMEePEPBHUX BHIIAJKOBUX
CHIHAJTIB 4yepe3 JiHilo 3B's3Ky. [IpuHnun noOyposu OaraTokaHanbHOI CHCTEMH
nepenaBaHHs iH(pOpMalil 3 YaCOBUM YIIUIBHEHHSM JIiHII 3B’SI3KY: €BPHUCTHYHHIMA
CHUHTE3  CTPYKTYPHO-(DYHKIIIOH&JIBHOI  CXeMH  OaraTOKaHalbHOI  CHCTEMH
mepeJaBaHHs iHQOpMaLil 3 YacOBUM YIIINEHEHHSM JiHII 3B’S3KY; aHA3 MpUYUH
MIKKaHaJIBHUX BILIMBIB B OararokaHalbHUX CHCTeMax IepenaBaHHs iHGopMarlii 3
YacOBUM YIUIIbHeHHAM JiHIl 3B’s3ky. [IpuHIUN m00ynoBH OaraToKaHaabHOI
CHCTEMH MepelaBaHHs 1H(opMallli 3 YaCTOTHUM YIUIJIBHEHHSAM JTiHIT 3B’SI3KY:
€BPUCTUYHUN CHHTE3 CTPYKTYpHO-(YHKLIOHAIBHOI CXeMHU OararokaHajbHOI
cUCTEMHU MepejaBaHHs iHGopmalii 3 YaCTOTHUM YIIIIBHEHHAM JiHIT 3B’S3KY;
aHall3 [PUYMH MDKKaHATBHWX BIUIMBIB B - OaraTOKaHAJIBHHUX  CHCTEMax
nepenaBaHHs 1HpopMalil 3 YaCTOTHMM YIUIIbHEHHSM JiHIl 3B’a3ky. [IpuHuumnm
noOyIOBH CHHXPOHHO-3JIPECHUX Ta AaCHHXPOHHO-apPeCHUX OaraTokaHaJbHHX
CHCTeM IepefaBaHHs 1Hpopmarii. Po3ginenHs curuaiis 3a GopMolo.

MeTononoriuni  OPUHIUIIM  CUCTEMHOTO TMIOXOAY OO MJOCHIDKEHHS Ta
po3podku cucteM nepenaBants iHGopmariiil. [TokasHukH ePEKTHBHOCTI Ta METOAH
ontuMizauii cucTeM InepenaBaHHs iH(opmatii. Bubip MeTomie Momayisiii Ta
3aBaJIOCTIHKOTO KOTyBaHHS. BUKOpHCTaHHS METOIB CKOPOUYCHHS HAJIMIIKOBOCTI
TIOB1IOMJIeHb. 3abe3lnedeHHs 3a4aHoro piBHA HamilHOCTI cucTeM. [HbopMmartiiina,

eHepreTHYHa Ta 9acTOTHA e(PeKTUBHOCTI CUCTeM 3B s3Ky. [ paHHuHA eheKTUBHICTh



Ta Meka lllenHona.

QopmymroBaHHA 3alad, sKI BUHHMKAIOTh NPH NPUHAMAaHHI pagiOCHTHAJIB 3
aMILTITYTHOK Ta 4acTOTHOK Monyisimieto. [IpuiiMaHHs paaiocurHaly, KoM Horo
CIIEKTP 1 CIEKTPU 3aBaJl He IepeKpHUBAIOTHECSA: METOJ MPSMOro IIiICHIECHHS;
CYNEepreTepOAMHHMN METOJ; €BPUCTHYHHH CHHTE3 CTPYKTYpPHO-(QYHKIiOHATBHHX
cxeM npuiiMadiB. JlocHimKeHHs Ipolecy MPOXOMKeHHS (BIyKTyaliifHoro 6i1oro
IIyMYy 4Yepe3 By3bKOCMYIOBHH IiacumoBad. JlociiKeHHs IpoLecy IIPOXOmKEeHHs
¢aykryaniiiHoro Oimoro uIymy uepe3 HEKOTEPEHTHHH aMIUTITYIHWH IeTEeKTOp.
JocmimKeHHss Ipolecy INPOXOIKEHHS aJuTHBHOI cymimni AM-curHany i
BY3bKOCMYIOBOTO (QUIYKTyalliHOTO LIyMy dHepe3 HEKOT€PEHTHHM aMIuIiTyIHHH
netekTop. JlocnimKeHHs pouecy NPOXOMKeHHs afuTHBHOI cyMimni YM-curnany i
By3bKOCMYTOBOTO  (UIyKTyalilHOro InyMy 4epe3 YacTOTHWH  JIeTEeKTOp.
ITpuiiMaHHS paalOCUrHATY, KONMM HOro CHEKTp 1 CHEeKTp 3aBajd 4YacTKOBO
TIepEeKPHUBAOTHCS: TTOCTAHOBKA 3ajlayul pO3poOKH ONTUMAIBHOTO JiHiliHOTO BinbTpa
IS pafiocurHaiiB; ontumansHuil ¢GineTp Kommoroposa-Binepa. [lopisasnsna
OLiHKAa 3aBaJOCTIHKOCTI CHCTeM i3 pIi3HUMH BuUAaMH MOy sAlii. I[lopir
3aBaJIOCTIHKOCTI B cCHCTeMaX i3 MIMPOKOCMYTOBUMH BHAMM MOJY/IALII Ta METOAN
noro 3HmwkeHHs. Crijgkyrodi Metoau npuiiManHs UM curnami. [ 'paHnui
MO>KJIMBOCTI METOM1B ITOHWKEHHS TIOPOTY.

IlocTaHoBKa 3a7adi IOEJIeMEHTHOTO NpUHMaHHA NH(PPOBUX CHIHAIB.
Iloporosuii merox mnpuiiManHs uubpoBux curHaiis. [IpuiiManns UbpoBUX
CUTHAJlIB Ha OCHOBI MeTONy HakomnuyeHHs. OnTtuManbHe NpUMMaHHS UHGPOBHUX
CUI'HaJlIB Ha OCHOBI METOJy ONTUMAaJbHOI Y3ro/KeHol GIIbTparlii: CHHTE3
CTPYKTYPHO-(DYHKIIIOHAIBHOI CXEMH ONTHMAJBHOTO Y3TOKEeHOro QinkTpa.
OnTtumanpHe NpHAMaHHA LMQPPOBUX CHUTHAJIIB 33 JOTOMOIOK MpHiiMaua
KoTenpHikoBa; oNTHMallbHE NpUHMaHHA HUPPOBUX CHTHATIB 32 JOMOMOIOIO
KOpemAliiiHOro mpHiiMada; OIliHKa [OTEeHLIANbHOI 3aBaOCTiKOCTI CcHCTEMH
nepefaBaHHs 1HGoOpMaLil NMpU KOpPeJSAIiHHOMY METOII MpUUMaHHA HH(DPOBOTO
CHIHalIy. 3acTOCYBaHHA IIyMOIIONIOHMX CUTHAIIB Ul HepefaBaHHs JUCKPETHUX

noBiAOMIIeHb. OnTUMalnbHe NpUHMaHHS UUQPOBUX CUTHATIB, KOJTHU MOMEHT iX



IOIPUXOAY € BUIIAIKOBHM.

Pospobka, mnpoexTyBaHHsi Ta eKCIUIyaTallia paaioeeKTPOHHOIO
odJIagHaAHHAA.

Knacudikanis, OCHOBHI mNapaMeTpH Ta XapaKTEPHUCTHKH IIiICHIIOBAYIB,
CrabinbHicTE mapaMeTpiB miacwiroBadiB. [ligcumroBadi 3 pe3MCTHBHO-EMHICHMM
3p'a3koM. BubipHi mnigcumosaui. ImoyascHi  migcumosayi. [lincumoBanbHi
Kackaid 3 TpaHcpopmaropuum 3B'a3koM. IlizcmmoBadi mocTiftHOTO CcTpyMmy.
HMudepennianpai kackagu. OnepauiiiHi migcumoBadi Ta CXeMH I1X BMHKAHHS.
QyHKLOIOHAIBHI BY3JIM Ha OCHOBI omepariitaux migcuiroBauis. [ligcumroBaui
[OTY>KHOCTI Ta iX mapaMeTpHu.

IIpuaiunu  moOynoBM  NepeTBOPIOBaYiB  ClieKTpy. [loMHOXKyBaul Ta
IIepeTBOPIOBaYl 4acTOTH. AMITIITYHI Moay siTopu. KyToBa Mmomymsamis. YacToTHi
Ta (pasoBi MOAYIATOPU. AMIUTITYOHI HETeKTOpU. JleTeKTyBaHHS KOJMBaHL 3
KyTOBOIO MOIyJIsAIi€r0. YacToTHI Ta (a3oBi JeTEKTOPH.

OCHOBHI IOHATTS NpPO aBTOTeHepaTOpPH Ta MPHHIUM iX MOOYIOBH. YMOBH
BUHHUKHEHHS aBToKonmuBaHb. RC - aBrorenepatopu. Crabimizarlis aMILTITYId
xoiauBaHb RC - aBrorenepatopiB. LC - arroreneparopu. Crabinizauis aMIuniTyau
xomuBaHb LC - aBroreHeparopiB. CtabiNbpHICTh YacTOTH aABTOTEHEPATOpiB Ta
BIJIUB 30BHIIIHIX ¢akropi. Ksapuesa crabimizauis 4actord. [lapamerpuusi
reHepaTOpy FApMOHIYHUX KOJIHUBAHb.

3arajpHa XapaKTepUCTHKA IMITYJbCHUX MPHUCTPOiB. [TapamMeTpu iMIYyILCHUX
curHaii. OOmexysaui ammutitygu. Kommnapatopu nanpyru. Tpurepu Illmirra.
ABTOKONMBaJIBHI MyJIbTUBIOpaTOpH. 3arpuMani MyJbTUBIOpaTopu. ['enepatopu
MTUJIOTIOAIOHMX IMITYJIBCIB HAIIPYTH.

CucreMu nepegaBaHHsi IaHUX.

MeTtoan yuiinbHeHHs kaHaimiB. CHUrHalIM B cHCTeMax 0araTOKaHajJbHOTO
3B’s13Ky. [Ipu3HayenHs OaratokananpHuX cucTeM TepenaBaHHs (BKCIT). OcHoBHi
BH3HAYeHHS: IiHifA, KaHal, cucTeMma 3B’s3Ky. KaHamu i cHUCTeMH TNepenaBaHHS.
XapaKTepUCTHUKU KaHallB OararokaHambHUX cucTeM TepenaBaHHs (BCIT). OcHoBHi

THUIIM KaHaJiB y CUCTeMax IepefaBaHHs 3 YaCTOTHUM po3fineHHsM kaHatiB (UPK)



1 1x xapakrtepucTuku. [IlpuHUMIM wacoBoro po3moauly kaHamiB. [lpuHIUIM
noOyIoBM CHUCTEM TMepelaBaHHA 3 HYacOBUM pO3MOAIOM KaHamiB. (Cucrema
nepesaBaHHS 3 YaCOBUM PO3IOIITOM KaHaliB. IMITyJIbCHI METOIH MOIYJISIIII.

[TpuHuunu noOya0BH CUHXPOHHOI HU(POoBOI iepapxii. Y3araipHeHa cxema
MYJIbTHILIEKCYBaHHA NMOTOKIB Y SDH. ®@opmysanus mopayniB STM. Crtpyktypa
¢peiimie STM.

@yHKUIOHANbHA apXITeKTypa TpaHCIOpTHUX Mepex. [lpuHumun mobymoBu
MEpEeXXHOI TpaHCIOpPTHOI mozeni. MepexxHa TpaHcmopTHa moens cuctem SDH.
OyHKIIOHAABHI  Momym  peanbHHx cucrem SDH. Tunu 1 3aBgaHHA
dyHkuioHanbHUX MomymiB cucteM SDH. MynpTuminekcopu, pereHeparopu Ta
MACUITIOBaYi, KOHIIEHTPATOpH, KOMyTaTopu. ApXiTekTypa TpaHcmoptHux SDH
MEpEeK.

[Tpuniunu modymosu mudposux cuctem nepenaanas (LICIT). Ctpykrypa
ta iepapxia LICII. Amnanoroso-uudpoe 1 UM(ppO-aHAIOIOBE IEPETBOPEHHS
CUTHAJIB: IMITyJIbcHO-KOm0Ba MomyJusamis (IKM); niHiiiHe 1 HeliHiAHE KOIyBaHHS;
XapaKTepUCTUKH KOMIIpecii, HaTypajbHHUH, CUMETpUUHUN 1 peduiekcHHE (KoA
I'pest) xomu. IMpunnumm mo6ymosu kinmeBwx ctaHuid [[CIT 3 IKM. CrpykrypHa
cxema kiHueBoi ctaHuii LICIT 3 IKM 1 Ge3nocepenHiM KOAyBaHHSM, CTPYKTYpHa
cxema kimmesoi cranmii 3 L[CIT 3 IKM1 rpynoyrtBopeHHsaM. JliHilHUI TpakT
kabenpauXx LICII; dopmyBanHs miHIHHOTO UM(PPOBOIO CUTHAILy, pPEreHeparop
LICII, sxicTe miHiHOTO TpakTy, MOBKHMHA IiISHKM pereHepauii. OcobauBocTi
PPCII 3 IKM 1 LICIT no BOJIOKOHHO-ONTUYHUX TIHIAX 3B’ A3KY.

PPJI mpsmoi BHOUMOCTI, CTPYKTypHa CXeMma, IUIaHW PO3MOIINY 4YacToT.
Anrtenu, binepu i1 ¢ineTpu, mo BUKOpucTOBYrOThest B PPJI. PiBenp curnamy B
Micui npuiomy. MHOKHUK mocna0nenHs. CTaTHCTUYHHHE PO3MONIT BEIHYHHU
3aBMupads Ha iHTepBayni PPJI. Metoau 3MeHIIeHHs 3aBMUpaHb CHUTHallIB Ha
inrepsanax PPJI. BukopucraHHS MAcHUBHUX peTpaHCIITOPIB Ha iHTepBanax PPJL
Hiarpama piBHIB iHTepBandy. Bubip Tpacu, BHCOTH BCTAaHOBIIEHHS aHTEHH |
BU3HAYEHHs CTilikocTi 3B’sa3ky. PPJI  mpsmMol BuaMMOCTI 3 4acTOTHUM

YIIUTbHEHHSIM 1 4YacToTHOW Moxayisuieto. CtpykrypHi cxemu PPJI 3 uvacoBum



yulinbHeHHsAM. OcHoBHI ocobnuBocti PPJI 3 wacosum yminsHeHHsSM. Terosi
wymu tenedonnux kaxaiiB PPJI B ®IM-AM. [lepexifni 3aBagy Mix KaHanaMu
MiJ 4ac 4acoBoro yulinbHeHHs. [IpoekTyBarus PPJI 3 4acoBUM yILiIEHEHHAM.

Hudposi PPJI (LIPPJI). OcobmnuBocti IIPPJI. MeTonuka NpoeKTyBaHHS.
Tponocepni PPJI (TPPJI) i cucremu 38’s13ky depes 1LIC3. [puHuunu nobynosu
TPPJI. OcHoBHI 0COGIMBOCTI TpOMOc(hepHOro noiukpeHns. PosHecenuii mpuiiom i
cripobu KOMOIHYBaHHS CHTHaliB. Po3paxyHOK IIymiB y KaHamax 1 CTiHKicTh
pobotu TPPJL

CucreMn komyTanii Ta posnoaiay ingopmanii

IloBHOZOCTYIIHE 1 HENMOBHOMOCTYIIHE BKIIOYEHHs 1 1X mapamerpu. Cxemu
TOBHOAOCTYIIHAX 1  HEHNOBHONOCTYIIHMX  BKJIOYeHb JIiHIA.  Po3paxyHok
OJIHOJIAHKOBHUX  IIOBHOJOCTYIHMX KOMYTalllHHMX CHCTEM 3 BTpaTaMd |
O4iKyBaHHSAM. MeTomu  po3paxyHKiB — OJHOJAHKOBHX  HETOBHOHOCTYIIHHX
KOMyTalifHUX cucTeM. MeTonu po3paxyHKIiB —OIBOJAHKOBHUX KOMYTAlliiHUX
cucteM. CTpyKTypH 0araTolaHKOBHX KOMYTALiHHUX cUcTeM 11X nobymosa. Byson
KOMYyTallil: CTPYKTYpHa cXxeMa, Kilacu(ikaris.

Tenedonna Mepexka 3araJbHOrO0 KOpUCTyBaHHs. AOOHEHTChKa Ta
MIKCTAHI[I{HA CUTHAI3allis.

Cnocobu xomytauii. Tunu komyTtamiiinux npuinanis. Crocobu nmoOynosu i
CTPYKTYPHI apaMeTpy KOMyTaliifHIX OIIOKIB.

IlonsTTs BHYTpIMIHBOrO Os10KyBaHHS. CriocoOM 3MEHILeHHsS] BHYTPIIIHBOTO
OimokyBaHHsA. Peamizanis nOpocTopoBux OJOKIB  KOMyTalii B IHGPOBHX
KOMYyTalliifHuX cucremax. Peanizamis OJ0KiB 9acoBoi KomyTaiii B HHDPOBHUX
KOMYTALIHHUX cUcTeMax.

Cnocobmu  3017BIIEHHS  KINBKOCTI  BHYTPILMIHBOCTAHIIMHUX  KaHAMIB.
[punnyunu noOynoBH KOMYTaLIHHUX MOJIB IUGPOBUX CHCTEM KOMYTALIil.

TeopeTH4HI OCHOBH Te/IeKOMYHIKALIHHNX Mepex

BusnadeHHs cucTeMu. BusHaueHHs efleMeHTa cucTeMu. TelnekoMyHiKalliliHa
Mepexa K CKIIagHa cucTema. Makpo-, MiKpo-, Me3amiaxi 10 BUBYEHHS CHCTEMH.

3aMKHYTI (aBTOHOMHI) Ta pO3iMKHYTI cucTeMH. JIMHaMi4HI i CTATHYHI CHCTEMH.



[ToGymoBa Moesel cKilaJHUX CHCTEM.

BusHaueHHS TeseKOMyHikamiiinoi Mepexi. CKIamoBl YaCTHHH Mepexi.
Tomnonoridde HpeicTaBleHHs TeleKoMyHikaliiHux Mepex. Knacudikauis
TelleKOMYHIKaIliiHMX Mepex. MeTonuka po3paxyHKy MakKCHMalbHOro IOTOKY.
[To6ymoBa nepeBa LUISIXiB 1 pelbedy rpada.

BusHauenHss MapmpyTusanii. Tabnuui wmapmpyTusamii. JuHamigsi i
CTATHYHI METOAM MapUIPYTH3AIil. AJTOPUTMH MapLIPyTH3ALlii.

Konmenuis BikpuTHX cHcTeM. ETaqoHHa MOJeNb B3aeMOJIl BiIKPHTHX
cucteM ISO/OSI. Onuc cepBicy B eTaTOHHIH MOIei B3a€MO/Il BIAKPUTHX CHCTEM.
IMpumiTusu ceppicy # ix dopmamizanis. Cepsic kaHampHoro pisus. Cepsicu
MEepe;KHOTo Ta TpaHcmoprHoro piBaiB. Ceancosuit cepsic. Cepsic piBHS
IIpe/ICTABIEHHS 1 OCHOBM IIPUKJIaJHOTO CEPBICY.

MeToIH BUMAIKOBOTO JOCTYILY. JIOCTYI B MepekKax 3 MIMHHOIO TOMOJIOTIE,
JlocTyIl B Meperkax 3 KiJIbLIeBOO TOOIOTIELO.

CucTemu crnocrepeskeHHsi Ta 00podky iHdopmanii.

Posmozin iMoBipHOCTEH CUTHAIB 1 3aBal.

Metoau Ta cmocobu o0pobku iH(opMauii. AJTOPUTMH CTHCHEHHS
TaHUX.

Curnanu sk Hocii iHpopManil B ciucTemax crocrepeskenHs. OCHOBHI THITH
curHagis. 3OBHINIHI i BHYTpIIIHI BIMBM Ha iHdopMmaliiui mpomecu. OcHOBHI
[OJIOKEHHsI TeOPil 1 CTATUCTUUHI MOJEI BUMIAJIKOBHX BEIMYUH, MIPOIIECIB 1 MOJIB.

CTaTHCTHYHHUI CHHTE3 METOJIB 1 aJirOpuTMiB OOpOOKM CHMIHAIB B
yMOBax anpiopHol HeBU3HAYEHOCTI.

AnanTeBHI, poGacTHI i HemapameTpuuHi METOIH 1 ANTOPUTMHU OOpPOOKH

iHpopMmarlii.
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