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AOITypieHT 3 OCBITHIM CTyneHeM (OCBITHBO-KBaTi(iKalliiHIM piBHEM)
MaricTp (crmeuniajgicT) TOBUHEH 3HATH:

— Teopernyni 3acaau MoOyI0B CUCTEM E€IEKTPUIHOTO 3B’ SI3KY;

— Teopito po3poOKH, MPOEKTYBaHHsS Ta EKCILTyaTallisl paJioelIeKTPOHHOTO
oO0J1aTHAHHS,

— Cucremu neperaBaHHs JaHUX;

— Cucremu KoMyTallii Ta po3MOALTY 1HPOPMAIIT;

— TeopeTu4Hi OCHOBH TEIEKOMYHIKaLIMHUX MEPEXK;

— Cucremu crocTepekeHHs Ta 00poOKu iHpOopMaIlii;

— IIpoextyBanHa Ta (QYHKIIOHYBaHHS TEJICKOMYHIKALIMHUX CHCTEM Ta
MEpEeK.

1. TeoperuuHi3acaam Mo0yI0B CHCTEM eJIEKTPUYHOTIO 3B’ A3KY.

1.1. Jlxepeno indopmarii. IleperBopeHHsT HEMepepBHOIO (aHAJIOTOBOTO)
CUTHaTy B HU(POBUI JBINKOBUN CUTHAJ: MPEICTABICHHS HENEPEPBHOTO CUTHAILY
MOCJIIJIOBHICTIO BiAJiKiB, Teopema KotenpHikoBa; (GOpMyBaHHS JAUCKPETHOTO
CUTHAJY; KOJYBAaHHSI IUCKPETHOTO CUTHAIY; IPUHLIUII 3aBaI0CTIIKOTrO KOyBaHHS.
[lepenecenHs 1HPOpPMaLIIHOTO CUTHAJTY B YACTOTHUH Jlana3oH, MPU3HAYEHUH IS
yoro mepenaBaHHsi. @DopMyBaHHS KaHally 3B’A3Ky 1 OCOOJMBOCTI HOTO
(GyHKIIOHYBaHHS: BBIJl CUTHAIY B JIIHIIO 3B’SI3KYy Ta BUBIJI CUTHAJY 3 HET; PUHIIMIT
0araToKaHaJbHOTO IMEpPEeAaBaHHsl CUTHAJIB Yepe3 JIHII0 3B SA3KY; XapaKTEePUCTUKHU
KaHaty 3B’s3Ky. llpuiimMmanHs wm@poBoro curHaiy (IOCTaHOBKa —3ajaul).
VY3aranibHeHa CTPYKTypHaA cxema IudpoBOi CUCTEeMU NiepeaaBanHs iHdopMallii

1.2. Knacudikamis curHamiB. YacoBe TmpencTaBIeHHS HEMEPEPBHUX
BUIAJIKOBUX CHUTHAJIB: BJIACTUBOCTI BHUNAJAKOBUX CHUTHaNIB; (QOpMyBaHHs
MaTeMaTHYHUX MOJeNIel BUIMAIKOBUX CHUTHAIIB MPH IX YaCOBOMY IMPEACTABICHHI;
MMOBIpHICHAa YyacOBa MaTeMaTHYHA MOJIE]b HEMEPEPBHOIO BUIIAJKOBOTO CUTHAIY;
napamMeTpy BUTIAJKOBUX CUTHAIIIB Ta 1X MaTeMaTUYHA 1HTEpHpeTallis; HMOBIpHICHA
yacoBa MaTeMaTHU4yHa MOJENb HEeNepepBHO-AUCKPETHOTO BHUIAJKOBOIO CHTHAIY;
WMOBIPHICHI 4acoBI MaTeMaTH4YHI MOJENl JUCKPETHOrO Ta JAUCKPETHO-
HENEepEepBHOIO  BHUMAJKOBUX CHTHATIB; aBTOKOpEJILIMHA  XapaKTepUCTHKA
HENEepEepBHUX BHIIAJKOBUX CUTHaNIB. YacTOTHE Ipe/CTaBICHHsS HeNepepBHUX
BUIAJKOBUX CHUTHAIIB; MaTeMaTHYHa MOJEIb YacCTOTHOTO MPEACTaBIICHHS
HEMEPEePBHUX  BHUMAJKOBUX  CHUTHAIIB, 3B’SI30K MIK  CIEKTPaJbHOK 1
ABTOKOPEJSAIIMHOI0 XapaKTePUCTUKAMH HENEPEePBHUX BHUIAJKOBUX CHUTHAIIB,
Teopema Binepa-XinunHa. By3bkocMyroBi BUNIQJKOBI CUTHAIH.

1.3. IudopmaniiiHa xapakTepUCTHKa Ta MapaMeTpu JKEpen TUCKPETHUX
noBigomsieHb. KinbkicHa Mipa 1HdopMarii ajis JUCKPETHUX TOBIJIOMJIEHb.
[HdopmartiitHi mapaMeTpu JKepesl AUCKPETHUX MOBIAOMIIEHb: CEpE/IHE 3HAYEHHS
KUTBKOCTI 1H(oOpMaIlli, sKa TIpuIagace Ha OJHE IOBIIOMJICHHS JDKEpela;
HAJUTUIIKOBICTh JDKepesia TUCKPETHUX TMOBITOMIICHB;, MPOIYKTHUBHICThH JDKepera
JUCKPETHUX TOBIJOMJIEHb. EHTpomiss jpKepena  3alieKHUX — TOBIJOMIICHb.
[HdopmartiitHi mapameTpu JHKepes HEMEePEPBHUX MOBIOMIICHD: €TICHIIOH-EHTPOITIS,
NPOAYKTUBHICTb, HAJJIUIIKOBICTb.



1.4. 3aBamocTtiiike KoayBaHHS TOBiAOMJIeHb. OCHOBHI TapaMeTpu KOJIB.
OniHka 34aTHOCTI KOJIB BUSIBJISTH Ta BUIPABIATH MOMUJIKH MPU TEpelaBaHHI
OKkpeMHuX LU(]p: BBEACHHS MOHSTTS ,,BIICTAHb MK CHTHAjJaMu’; MPEICTABIICHHS
napaMeTrpa ,,BiICTaHb MDK ITMQPOBUMH CHUTHAJIaMH~ TI0 XEMIHTY; 3B’S30K
MIHIMaJbHOI KOJOBO1 BiJICTaHI 3 BIACTUBOCTSMHU 3aBaJOCTIHKOro Koay. MeToauka
MPOCKTYBAHHS 3aBaIOCTIMKUX (KOPEKTYIOUHX) KOJIIB MIJISTXOM BHOOPY JO3BOJICHUX
KOJIOBUX KOMOiHaIlii. BiIokoBI KOpekTyBaJibHI KoJu. MeTojuKa MPOEKTYBaHHS
OJIOKOBUX KOPEKTYBaJbHUX KOAIB. LlMKIIYHI KOAM: METOJMKA MPOEKTYBaHHS
IUKJIIYHAX KOJIB; MEXaHI3M BWSBJICHHS 1 BUIIPABICHHS IOMIIOK B KOJOBHX
KOMOIHAIlIIX ~ [HUKIYHOTO  KONIy;  €BpPICTUYHUH  CHHTE3  CTPYKTYpPHO-
GyHKIIOHATFHUX CXEM KoJiepa 1 IeKoiepa MUKIIYHOTO KOY; CHHTE3 CTPYKTYPHO-
(GYHKIIIOHATBFHOI CXEMH PEricTpa 3CYBY, SK (YHKIIOHAILHOTO MOJIYJS Kojaepa i1
JEKOJIEpa IUKIIYHOTO KOJY. 3TOPTKOBI KOPEKTYBaIbH1 KOIH.

1.5. 3aranbHe MOHATTA MPO KaHai 3B’s3Ky. Kiacudikarilisi kaHaliB 3B’ S3KY.
XapaKkTepuCTUKH KaHaJiB 3B’ s3Ky. MaTeMaTH4YH1 MOJIeNl TUCKPETHUX, JUCKPETHO-
HETMEepPEPBHUX Ta HEMEPEPBHUX KaHAJIB 3B A3KY: MaTeMaTU4YHI MOJEII JUCKPETHUX
KaHaJlIB 3B’S3Ky; IIOCTAaHOBKA 3ajJiayl aHaJi3y JAUCKPETHOTO KaHaly 3B’SI3KY;
OCOOJIMBOCTI BHUKOPUCTAHHS MAaTEMAaTUYHUX MOJENEeH JUCKPETHUX KaHAaIiB
3B’A3Ky; MaTeéMaThyHa MOJENb JUCKPETHO- HENEPEPBHOIO KaHAly 3B’S3KY;
MaTeMaTU4YH1 MOJIEJl HEeMePEPBHUX KaHAMIB 3B A3Ky. JlOCTIHPKEHHS MPOXOKEHHS
JETEPMIHOBAHUX CHUTHAJIB 4Yepe3 JIHIMHI 1 HEMHIAHI KaHalu 3B’S3KY.
JlocnmiKeHHsT MPOXOIKEHHSI HENEPEPBHUX BUMAJAKOBUX CUTHAJIIB Yepe3 JIHIMHI 1
HEIHIMHI KaHaiuu 3B’s3Ky. [HQopMmamiiiHi mnapamMeTpu KaHaliB  3B’SI3KY.
[lepenaBaHHsl TOBIIOMJICHb IO KaHay O3 3aBajl: IIBUIAKICTH IEpelaBaHHA 1
MPOITYCKHA 3/1aTHICTh AUCKPETHOTO KaHally 3B’s3Ky 0e3 3aBan; Teopema llleHHOHa
JUIS TUCKPETHOTO KaHainy 0e3 3aBaj. [lepenaBaHHsi MOBIIOMIIEHD MO JUCKPETHOMY
KaHaly 3 3aBaJlaMU: MIBUAKICTh MEpEaBaHHs 1 MPOIYCKHA 3aTHICTh TUCKPETHOTO
KaHally 3B’SI3Ky 3 3aBajlaMd; MPUKIAI PO3paXyHKY TMPOMYCKHOT 31aTHOCTI
JUCKPETHOTO KaHalmy 3B’si3Ky; Teopema IlleHHOHa 171 AMCKPETHOrO KaHATy
3B’A3Ky 3 3aBajamu. llepenaBaHHsS MOBIIOMJIEHb MO HENEPEPBHOMY KaHalIy 3
3aBajjaMH: IIBUAKICTH TepedaBaHHsS 1HQopMaiii 1 TPOIMyCKHA 3JaTHICTH
HenepepBHOro kaHaiy, ¢opmyna lllenHona.

1.6. dopmymtoBaHHS 335124, AKI BUHUKAIOTH MpU MPUIMaHHI pallOCUTHAIIB
3 aMIUNTYJHOK Ta YacTOTHOIW Moayismieto. [IpuiiManHs paaiocUrHaily, KOJIH
HOT0 CHEKTp 1 CHEKTPH 3aBaj HE MEPEKPHUBAIOTHCS: METOJ MPSMOTO TiACHICHHS;
CYNEepPreTepOANHHNI METOM; €BPUCTUYHUI CHHTE3 CTPYKTYpHO-(PYHKITIOHATBHUX
cxeM mpuitMauiB. JoCHPKEHHST TIPOIIeCy MPOXOKEHHS (PIIyKTyaliitHoro 0171010
IIyMy 4epe3 BY3bKOCMYTOBUH TiacuitoBad. JlociKeHHs MPoIiecy MpOXOKeHHS
GbaykTyauiitHoro 01710ro mymMy uepe3 HEKOTepEeHTHUW aMIUNITYJHUN IEeTEeKTOp.
JlocnmipkeHHsT TpoLecy MPOXOJKEHHS aauTUBHOI cymimi AM-curHamy 1
BY3bKOCMYTOBOTO (MIYKTYallIHHOTO IIyMy 4Yepe3 HEKOTePEHTHUH aMILTITYyIHUI
netexTop. JlocmiKeHHs TpoLecy NPOXOIKEHHS aAuTUBHOI cyMimni YM-curnany i
BY3bKOCMYTOBOro  (UIyKTyalllfHOTO IIyMy 4epe3 YacTOTHUM  JIETEKTOp.
[IpuitmaHnHsa pamioCUTHANTY, KOJM HOTO CHEKTP 1 CHEKTp 3aBajl YacTKOBO
NEPEKPUBAIOTHCS: TIOCTAHOBKA 33]1a4l pO3pOOKH ONTHUMAJIBHOTO JIIHIHHOTO (QiIbTpa



s pagiocurHani; ontuMmansHuil (ineTp Kommoroposa-Binepa. IlopiBHsuibHa
OILIHKA 3aBaJOCTIMKOCTI cHUCTeM 13 pi3HUMU Buaamu Moxayisuii. Ilopir
3aBaJIOCTIMKOCTI B CUCTEMaXx 13 IMIMPOKOCMYTOBUMH BHJIaMH MOJAYJISAIIT Ta METOIU
oro 3HmwxkeHHd. Chigkyroodi meroau npuiimManHs YM curnanmiB. ['panuyHi
MO>KJIMBOCTI METO/I1B TOHM>KEHHSI TIOPOT'Y.

1.7. TlocraHoBKa 3adadi MOEJIEMEHTHOTO MPUHMaHHS IU(PPOBUX CHUTHAIIB.
[ToporoBuit meron mpuiiManHs LudpoBux curHamiB. [lpuiimanus 1UdpoBUX
CUTHAJIB Ha OCHOBI METOy HakomuyeHHs. OnTuManabHe MpUAMaHHS UPPOBUX
CUTHAJIIB Ha OCHOBI METOAYy ONTHUMAJbHOI Y3rofpkeHoi (QumbTpaltii: cuHTE3
CTPYKTYPHO-(DYHKITIOHAIbHOI CXEMH ONTHMAJIBHOTO Y3TO/KEHOro (himbTpa.
OnTumanpHe TpUMaHHS UQPOBUX CHTHATIB 3a JIONMOMOTOI0 TpUiiMaya
KorenpHikOBa; onTHManbHE MpHUMaHHSA ITU(POBUX CHTHATIB 3a JOTIOMOTOIO
KOpEJSLIMHOrO TpuiiMaya; OI[iHKAa TOTEHIIAJBbHOI 3aBaJ0CTIMKOCTI CHCTEMU
nepeaaBaHHsl iH(popMallii MpU KOPEJSIIHHOMY METOJll MpUiMaHHS HHU(POBOTO
CUTHAITy. 3aCTOCYBaHHSI ITYMOIOAIOHMX CUTHAIIB JUIsl MepeaBaHHs JUCKPETHUX
noBioMyieHb. OnTHUMalibHe NpUWMaHHS IUGPOBUX CHUTHAJIB, KOJIM MOMEHT iX
MPUXOAY € BUTIAJIKOBUM.

1.8. TIlpunmunu 1mdpoBoi dinpTparii curHamdiB. CHHTE3 CTPYKTYypHO-
GyHKIIOHATBPHUX CXeM HHU(PPOBUX (UIBTPIB 3 OOMEKEHOI0 Ta HEOOMEKEHOIO
IMITyJIbCHUMHU  XapakTepucTukaMu. [luckperne mneperBopeHHs Dyp’e. [IBuake
neperBopeHHss ®Dyp’e. JudepeHuiaibHi MeToau IU(POBOro mepeaaBaHHA
CUTHAJIIB: AW(epeHIiaibHa IMITyJIbCHO-KOJ0BA MOAYJIALIA; KOAYBAHHS MOMMWIKA
nependadeHuX 3HaUCHb; AeTbTa-MOTyIALIS.

1.9. TlpuHnmn GaraToKaHANBHOTO TEpPETaBaHHS HEMEPEPBHUX BUIAIKOBUX
CUTHAJIIB 4epe3 JiHilo 3B’a3Ky. [IpuHumn noOynoBu OaraTokaHadibHOI CHCTEMH
nepeaaBaHHs 1HQoOpMallli 3 YaCOBUM YUIUIBHEHHSIM JIIHII 3B’A3KY: €BPUCTHYHUMI
CHHTE3  CTPYKTYPHO-(YHKIIIOHAJIBLHOI  CXeMH  OararokaHaJibHOI  CHCTEMU
nepeaaBaHHs iHQopMaIlli 3 YaCOBUM YIIUIBHEHHSIM JIiHIT 3B’S3KY; aHAII3 MPUYUH
MDKKaHQJIBHUX BIUIMBIB B OaraTokaHaJIbHUX CHUCTeMax IepeaaBaHHs iHGopMarlii 3
YacCOBUM YIITbHEHHSAM JiHII 3B’s3Ky. [IlpuHnun moOynoBu OararokaHalbHOT
CUCTEMHU TiepenaBaHHs 1H(GOpMAIlii 3 YAaCTOTHUM YIIUJIBHEHHSM JIiHIT 3B’SI3KY:
EeBPUCTUYHHIN CHUHTE3 CTPYKTYpHO-(YHKIIIOHAIBLHOT CXeMHU OararokaHaJlbHO1
CUCTEMHU TiepenaBaHHs 1HGOpMaIlii 3 YaCTOTHUM YIIIJTBHEHHSAM JIiHII 3B’SI3KY;
aHajgi3 MOpUYMH MDKKaHaJIbHUX BIUIMBIB B 0araTOKaHAJIBHUX CHUCTEMax
nepeaaBadHs iH(GoOpMallii 3 YaCTOTHUM YIIUIBHEHHAM JiiHII 3B’s3Ky. [Ipuniunu
noOyI0BM CHUHXPOHHO-aJIPECHUX Ta AaCHHXPOHHO-aJpeCHUX OararokaHaJIbHHUX
CUCTEM NepenaBaHHs iHpopmarlii. Po3aineHHs curaais 3a GopMoIo.

1.10. MetomoJioriyHi MPUHIIMIIKA CUCTEMHOI0 MIJXOAY A0 JOCIHIKEHHS Ta
po3poOKku cuctem nepeaaBanHs iHbopmarlli. [lokazHuku epEeKTUBHOCTI Ta METOIU
omTtuMmizamii cucteM mnepenaBaHHs iHdopmariii. Bubip meromiB Momymsiii Ta
3aBaIOCTINKOTO KOMYyBaHHs. BUKOpUCTaHHS METOJIB CKOPOYCHHS HAJIUIITKOBOCTI
MOBIJIOMJICHb. 3a0e3eueHHs 3aaHor0 PiBHS HaIidHOCTI cucteM. [HbopmariiitHa,
EHepreTUYHa Ta YaCTOTHA €(PEKTUBHOCTI CHCTEM 3B’s3Ky. | paHnuHa eeKTUBHICTH
ta mexa lllennona.



2. Po3poOka, TmpoeKTYyBaHHA Ta eKCIJIyaTaliss PpagioeleKTPOHHOI0
00JIaJHAHHAL.

2.1. Kacudikaiiisg, OCHOBHI ITapaMeTpy Ta XapaKTEPUCTUKH IT1ICHIIIOBAYIB.
CralunpHICTh mapaMeTpiB mijcwitoBaviB. [lizcumoBadi 3 pe3sUCTUBHO-EMHICHUM
3B'si3kOM. BwubipHi miacumroBaui. ImmynbcHi  migcuiroBadi.  IlimcumroBabHi
Kackaau 3 TpaHchopmaTOpHUM 3B's3koM. [lincmiroBadl MOCTIHHOTO CTPyMy.
Hudepenmianpui kackaau. OrnepamiiiHi MiJICHIIOBaYl Ta CXEMH iX BMHKaHHS.
OyHKITIOHAIBHI BY3JIM HAa OCHOBI OTEpamiiHuX TMiacuiaoBadiB. [ligcuimoBayi
MOTYXKHOCTI Ta iX mapameTpH.

2.2. OCHOBHI MOHSTTS MPO ABTOTEHEPATOPU Ta MPUHIUN X MOOYIOBH.
YMOBH BUHUKHEHHs aBTOKojuBaHb. RC— aBroreneparopu. Cralimizaris
amrutitynn konmuBanb RC—aBtorenepartopiB. LC- aBroreneparopu. Crabimizariis
aMILTITY 1 KOJIMBAHb LC—aBToreneparopis. CrabuIbHICTh YaCTOTH
aBTOTEHEPATOPIB Ta BIUIMB 30BHIMIHIX (akTopiB. KBapiieBa ctabinmizaliis 4aCTOTH.
[TapameTpuuHi reHepaTOpy TApMOHIYHUX KOJIUBAHb.

2.3. 3araJibHa XapaKTEepUCTHKA IMIYyJbCHUX mpuctpoiB. Ilapamerpu
IMITyJIbCHUX curHaiB. O0MexyBaui amrutityau. Kommnapatopu Hanpyru. Tpurepu
[IImiTTa. ABTOKOJMWBaJIbHI MYJIbTUBIOpaTOpH. 3aTpUMaHi MYJIbTUBIOpPATOPH.
['eneparopu MUIONOIOHUX IMITYJIECIB HAIPYTH.

2.4. llpunuunu mnoOyJ0BH MEpEeTBOPIOBAUIB creKkTpy. [loMHOXyBaui Ta
NEepPETBOPIOBAYl 4acTOTH. AMILNITYAH1 Moayiatopu. Kyroa moaynsuia. YacToTHi
Ta (ha30Bl MOIYJIATOPU. AMIUNTYAHI JAETEKTOpU. JleTeKTyBaHHS KOJIMBaHb 3
KyTOBOIO MOAYJIsLI€0. YacTOTHI Ta ()a30B1 IETEKTOPH.

3.  Cucremu nepeaaBaHHsl JaHUX

3.1. Meroau yminsHeHHs KaHamiB. CHTHAIM B CUCTEMax 0araTOKaHaJIbLHOTO
3B’s13Ky. [Ipu3Hauenns OGaratokananbHux cuctem nepeaaBanns (BKCII). OcHoBHi
BU3HAUCHHS: JIiHIA, KaHajJ, cUcTeMa 3B’s3Ky. KaHamu 1 cucTeMHu IepeaBaHHS.
XapakTepucTUKH KaHaIiB OararokananbHux cuctem nepenaanns (bBCIT). OcHoBHi
TUIIM KaHAJIB Y CUCTeMax Mepe/laBaHHs 3 YaCTOTHUM po3/iieHHsM kaHaiiB (UPK)
1 ix xapakrepuctuku. [lpuHnmnu yacoBoro posmoaury kKaHamiB. [lpuHIunm
moOyJIOBH CHUCTEM TIEpeJaBaHHS 3 YacoBUM po3nojaiioM KaHamiB. Cucrema
nepeaBaHHs 3 YaCOBUM PO3MOIJIOM KaHATIB. IMITyJIbCHI METOIM MOTYJISIII].

3.2. Ilpunmumu moOynoBu uudpoBux cuctem nepenaBanus (LICII).
Crpykrypa Tta iepapxis ILICII. AmnanoroBo-nudpoe 1 mudpo-aHaIorore
NEPEeTBOPEHHS CUTHANIB: IMIyJbCHO-KOAOBa wmoaymsmis (IKM); miniiiHe 1
HEJIHIMHE KOAYBAaHHS; XapaKTePUCTUKUA KOMIIPECIi; HATypalbHUN, CUMETPUYHUH 1
pednexkcuuii (kon I'pes) koau. ITpunmunu noOyaosu kinueBux cranuid LCIT 3
IKM. CrpykrypHa cxema kinmneBoi crtanuii LICIT 3 IKM 1 0e3nocepenHim
KOJyBaHHSIM, CTpPYKTypHa cxema kiHueBoi cranuii 3 LHCIT 3 IKMI1
rpynoytBopeHHsM. Jliniiiamii Tpakt kabenpHux L[CII; ¢opmyBaHHsS MiHIHHOTO
nupposoro curHaiy, pereHeparop LICII, saxicTe JIHIHHOTO TpPakTy, MOBXKHHA
ninssaku perenepartii. Oco6mmsocti PPCIT 3 IKM i LICII o BoIOKOHHO-ONTHYHUX
JHIAX 3B’ S3KY.



3.3. Ilpunuunu noOyaoBH CHHXPOHHOI HU(PPOBOI iepapxii. Y3aranbHeHA
cxemMa MyJbTUIUIEKCYBaHHS moTokiB y SDH. ®opmyBanHs wmoayiiB STM.
Crpyktypa dpeiimi STM.

3.4. Ilpunuunu noOyaosu BOCIII. CTpyKTypHi CXeMU 1 OCHOBHI €JI€MEHTHU
TpakTy. [IpucTpoi BBOAY 1 BUBOy BUIIpOMiHIOBaHHs. HampagsieHi BiaramzyKyBadui.
®Oinbrpu. EHepreruyni ciiBBigHONIeHHS 1 mokazHuku sikocti BOCIIL.

3.5. OcnoBui mnapamerpu uuppoBux BOCIIl. Cucremu mnepiioro
HOKOJ’IiHH}I Cucremu apyroro HOKOJ’IiHHﬂ KoeoimienT nmoMumiok i pereHepauiﬂ
mBUAKICTIO mepenaBanHsa. [lpuitmaui mudposux BOCIIL. 3arampHa cxema.
Hucnepcis mymy. Po3paxyHok BimHOImEeHHS curHai/mryMm. CHiBBIIHOIIEHHS MIX
ONTUYHOIO MOTYXKHICTIO 1 KO€(PIIIIEHTOM TTOMHUJIOK.

3.6. TlocmimoBuicte mpoektyBaHHs BOCIII. BubGip Tomomorii BOCIII.
Metonuka imxenepHoro pospaxynky BOCIII. Orinka AOBXHHH pereHepaiiinHoi
ninsiHkd. Bubip curnanis mudposoro JiHiiHOTO TpakTy. Tumnosi BOCIII.

3.7. OyHKIIOHAaNbHA apXITEKTypa TpaHCHOpPTHUX Mepex. [IpuHiun
noOy/l0BU MEPEKHOI TPAHCHOPTHOI Mojeni. MepexxHa TpaHCIOPTHA MOJENb
cucteM SDH. ®@ynkuioHansHl Moy peanbHux cucteM SDH. Tunu 1 3aBnanss
¢yHkIioHanpHUX MoaymiB cucteM SDH. Mynbrunnekcopu, pereHeparopu Ta
MIJICUITIOBaYl, KOHIICHTPATOPH, KOMyTaTopu. ApxiTekrypa TpaHcnoptHux SDH
MEPEK.

3.8.  PPJI mpsimoi BUAUMOCTI, CTPYKTypHa CXeMa, IIaHU PO3MOJIITy YacTOT.
AHTeHu, ¢iaepu 1 QUIBTPH, O BUKOPUCTOBYIOThCS B PPJI. PiBeHb curnamny B
Micul npuiiomy. MHOXHHMK TociabneHHs. CTaTUCTUYHHUI pO3MOALT BEIUYUHU
3aBMUpaHb Ha iHTepBaiai PPJI. Meroau 3MeHIIEHHS 3aBMUpaHb CHUTHAIIB Ha
iHTepBanax PPJI. BukopucTtanHs macMBHHUX peTpaHCISITOpiB Ha iHTepBanax PPJL.
Hiarpama piBHIB i1HTepBany. Bubip Tpacu, BHUCOTHM BCTAaHOBJICHHS aHTEHHU 1
BU3HAYCHHS CTiWKOoCTI 3B’si3ky. PPJI  mpsiMoi BHOUMOCTI 3 4YacTOTHUM
VIIUTBHEHHSIM 1 4acTOTHOIO Mopaytsiiero. CtpyktypHi cxemu PPJI 3 wacoBum
yirineHeHHSIM. OcHOBHI ocoOnuBocti PPJI 3 yacoBum ymiinbHeHHsSM. Teriosi
mymu TenepoHHux kanamiB PPJI B ®IM-AM. Ilepexinni 3aBagu MiXK KaHalaMu
i 9ac yacoBoro yuriiabHeHHs. [IpoektyBanns PPJI 3 yacoBum yuiigsHEHHSIM.

3.9. Hudposi PPJI (LIPPJI). OcobmuBocti LIPPJI. Metoanka mpoeKkTyBaHHS.
Tponocdepni PPJI (TPPJI) 1 cucremu 38’s13ky uepe3 LLIC3. Tlpunuunu nodyaoBu
TPPJI. OcHoBHI 0c00IMBOCTI TponocepHoro nomupeHHs. Posnecenuit npuiiom i
cnpoOu KOMOIHYBaHHS CHUTHaJIB. Po3paxyHOK IIymMiB y KaHamax 1 CTIAKICTh
po6otu TPPJIL.

4. Cucremu KoMyTauii Ta po3nogiiy iHpopmamii

4.1. TloBHOmOCTynmHE 1 HEMOBHOAOCTYIHE BKJIIOYEHHS 1 IX MapaMeTpH.
CxemMH TOBHOAOCTYNHHMX 1 HEMOBHOJOCTYMHHMX BKJIIOYEHb JiHIA. Po3paxyHok
OJIHOJIAHKOBUX  TOBHOJOCTYITHHUX KOMYTAI[IHHUX CHUCTEM 3 BTpaTamMH 1
OUlKYyBaHHSIM. MeToau  po3paxyHKIB  OAHOJAHKOBMX  HEMOBHOAOCTYITHUX
KOMYyTallliHUX CcUCcTeM. MeToau po3paxyHKiB JBOJAHKOBHX KOMYTaLIMHHUX



cucteM. CTpykTypu 0araTojIaHKOBUX KOMYTaIlIMHUX CHCTEM 1 iX moOyaoBa. By3omn
KOMYTaIIli: CTPYKTypHa cXxema, Kiacudikarris.

4.2. Cnocobu xomyrtamii. Tunm xkomyramiiHux npuiagiB. Crocodu
MoOYIOBH 1 CTPYKTYPHI ITapaMeTpU KOMYTAIlIHHUX OJIOKIB.

4.3. Tlonsarrs  BHyTpimiHbOro  OnokyBaHHA. CrocoOM  3MEHIICHHS
BHYTpPIIIHBOTO OJIOKyBaHHsA. Peamizamiss mpocTopoBHX OJIOKIB KOMYyTalii B
nuppoBUX KOMyTaIlIMHMX cucTeMax. Peasizarisi OJ0KIB 9acoBOi KoMyTallii B
U POBUX KOMYTAIIHHUX CUCTEMAX.

4.4. CnocoOu 301TbIICHHA KUIBKOCTI BHYTPIIIHBOCTAHLIWHUX KaHAIB.
[Mpunuunu nOOYIOBM KOMYTAIIMHUX TONIB IU(PPOBUX CHCTEM KOMYTaIlii.
[TpocToposi exBiBasieHTH KomyTariiaux nojis [{CK.

4.5. TeneponHa wmepexa 3araJpHOr0 KOPUCTYBaHHSA. AOOHEHTChKA Ta
MDKCTAHIIHA CUTHAJI3a111sl.

4.6. Crpykrypa interpambHoi Mepexi 3 ATCE. CrpykrypHa cxema
koHneHTpatopa. CrtpykrypHa cxema omnopHoi mudpoBoi ATCE. Anroputm
BCcTaHOBJNIEHHS 3’enHaHHs Ha uudposiii ATCE. AnroputM ckuay 3’€IHaHHsS Ha
nudposiit ATCE.

5. TeopeTu4Hi OCHOBM TeJIEKOMYHIiKALINHNX Mepex

5.1. Bu3sHaueHHS CUCTEMH. Buznauenns €JIEMEHTA CUCTEMH.
TenexomyHiKalliiHa MepeXka K CKJIagHa cucteMa. Makpo-, MIKpo-, Me3aIiIxia 10
BUBYEHHSI CUCTEMU. 3aMKHYTI (aBTOHOMHI) Ta PO3IMKHYTI CHCTeMH. J[MHAMI4HI 1
cratuyHi cucreMu. [ToOynoBa Moaene CkjIaAHUX CUCTEM.

5.2. KoHneniis BIAKpUTHX cUCTeM. ETamonHa Moienb B3a€EMOIi1 BIIKPUTHX
cuctem ISO/OSI. Onuc cepBicy B €TalOHHIN MOJIEi B3a€EMO/I1T BITKPUTHX CHUCTEM.
[IpumiTuBu cepBicy i ix ¢opmamizamis. Cepsic kaHaiabHOro piBHA. CepBicu
MEpeXHOro Ta TpaHcnopTHoro piBHIB. CeaHcoBuii cepsic. CepBic piBHS
MIPE/ICTABIICHHS 1 OCHOBHU MIPUKJIAJHOTO CEPBICY.

5.3. BuzHauenHs TenekoMyHiKaIiiHOT Mepexi. CKIIagoBl YaCTUHU MEPExKi.
TomonoriyHe NpenCTaBICHHS TeNEeKOMYyHIKamiiiHux Mepex. Kracudikanis
TEJIEKOMYHIKAaIMHUX Mepex. MeToauka po3paxyHKy MaKCHUMAaJIbHOTO MOTOKY.
[ToOGynoBa nepeBa nUIAXIB 1 penbedy rpada.

5.4. BuzHaueHHs Mapupytuzaiii. Tabmuui mapmpyrtuzamii. JuHamivdi 1
CTaTUYH1 METOJU MaplIpyTHU3alli. AJITOPUTMHU MaplIpyTHU3aLlli.

5.5. Meroaun BunaakoBoro aoctymy. [ocTym B Mepexax 3 IIMHHOIO
TonoJjorieo. Jfoctyn B Mepexax 3 KUIbLIEBOIO TOIOJIOTIERO.

6. Cucremu cnocrepe:keHHs1 Ta 00poOKHU iH(popmamii.

6.1. Curnanu gk Hocii iHQopMalii B cucTeMax crnoctepekeHHs. OCHOBHI
TUNWA CUTHATIB. 3O0BHIIIHI 1 BHYTPIIIHI BIUIMBM Ha 1H(OpMAaIliiiHI TPOLECH.
OCHOBHI TOJIO)KEHHSI TeOpii 1 CTAaTUCTUYHI MOJIeJII BUIAJAKOBUX BEJIUYMH,
MPOLIECIB 1 MOJIB.

6.2.  Posmojin iMOBIpHOCTEN CUTHAJIIB 1 3aBajl.



6.3. Meroau ta cnocobu oOpoOku iHPOopMaIllii. ATTOPUTMHU CTUCHEHHS
TaHWX.

6.4. CrarucTUYHUN CUHTE3 METOIB 1 aJITOPUTMIB OOPOOKH CUTHAIIIB B
YMOBaX amnpiopHOi HEBU3HAYCHOCTI.

6.5. ApjanTuBHI, poOacTHI 1 HeMMapaMeTPUUHI METOU 1 aJITOPUTMH 0OPOOKH
iHopMmarrii

7. IlpoektyBaHHsi Ta (YHKUIOHYBAHHSl TeJEKOMYHIKAiHHUX CHCTEM Ta
MepeK

7.1. OcHoBHI KoMIoHeHTH Mepexi. Knacudikamis mepex. [lpuHiunu
3B’s3Ky. bararopiBHeBa Mozens Ta mnporokonud. Moxens TCP/IP. TlopiBHsHHS
mozeneit OSI ta TCP/IP. di3uuna Ta norivyHa ajgpecaiiisi B MEPEXI.

7.2. Oyskmii komytaropiB. IlupokoMoBHa po3cHiIKa TMOBIAOMIICHD.
[IpoTokon BuzHaueHHs anapec ARP. ®@ynkuii mapmpyTtusaropiB. Kabem Ta
KOHTaKTU. CTaHAapTH NPOKIAJAKU KaOeiB.

7.3. IlpusnauenHs mepexsoro piBHs. [Ipotokomu mepexxkHoro piBHs. IP-
anapeca Ta mepexkHa macka. Tunum IP-aapec. IlyOmiuni ta mpuBatHi [P-agpecu.
[IpucBoeHHst cratnuHoi Ta auHamivyHoi [P-agpecu. Mexi Mepexi Ta MpoCTip
anpec. [lnanyBanns ctpykrypu anpecaiii. [P-anpecarnis 8 LAN. Macka VLSM Ta
6e3kiacoBa mbxxaomenHa mapuipytu3saiist (CIDR). Texnomnoris NAT 1 PAT.

7.4. OcHOBHI (yHKIIT TpaHCIOPTHOTO pIBHS. TpPaHCIOPTHI MPOTOKOIU
TCP 1 UDP. OcHoBHI (yHKIIi NpuKIagHOTO piBHS. [IpOTOKONIM MPUKIATHOTO
piBHs. [IpukiagHi TPOTOKOIH 1 CEPBICH.

7.5.  be3npoBiaHi TeXHOJOrIi 1 mpucTpoi. Tunu 6e3npoBIAHMUX MEPEXK Ta iX
Mexi. be3npoBigHi JiokanbH1 Mepexi. CraHgapTd  O€3MpOBITHUX  MEPEK.
besnpoBinni kaHanu. besnexka Oe3mpoBiAHOI JIOKaNbHOI Mepexi. 3arpo3u B
O€3MPOBIIHUX JIOKAIbHUX Mepekax. AyTeHTu(ikalisa Ta mudpyBaHHI B MEpexi
WLAN.

7.6. Mepexni 3arpozu. Meronu arak. Bipycu, 4epB’IKH Ta «TPOSHCBHKI
koHi». [TomiTuka Oe3neku. 3araiabHi 3aX0au 3a0e3nedueHHs Oe3neKkn. AHTHBIPYCHE
[13. Bukopuctanusi MiKMEpEKHUX €KpPaHiB.

7.7. Intepuer Ta crangaptu. I[lpomaitnepu mocuyr Iuteprer (ISP).
[TinkmrouenHns no mpoBaiaepa mocayr [HTepHer. Ciyx0a TEXHIYHOI MiITPUMKH.
[Tporokonu st pob6otu ciyx6 ISP. Cayxba nomeHHux imeH. DyHKIIOHAIbHI
000B’s13ku [HTEpHET-TIpOBaiiaepa.
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