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OvcuunniHa: AHTeHHO-diaepHi NpUCTpoI

Po3gin 1. JliHii nepepavi eneKTpomarHiTHUX Xeuab

§ 1. PeaynApHi i HepeaynsapHi, 8i0Kpumi i 3akpumi niHii nepedadyi. Knacugikayia niHili nepeday no mumy xeuv, AKi 8
HUX MOwupoMbCcA: a) AiHii nepedadyi 3 xeunamu muny TEM (08onpogioHi i 6azamonpogioHi, KOaKCianbHi, CMyMKo8i i
MIKPOCMYMCKOBI); 6) niHii nepedayi 3 xgunamu enekmpuyHozo (Emn) abo maeHimHozo (Hmn) muny xeune (xgunesoou
MPAMOKYMHO20, Kpyanozo ciueHHs, I1i H-xeuneeodu); 8) niHii nepedayi nosepxHesux xeusb (niHia Fy6o, dienekmpuyHi
xeunesoou, pebpucmi cmpykmypu); 2) AiHii nepedayi ceimsa08ux xeunb (NiH308i, 03ePKAbHI, 80/10KOHHO-0MMUYHI
00HOMoO08i ma 6azamomo0doei).

§ 2. OcHosHi napamempu gidepHux aiHili: xeunvosuli onip (MpogioHicme), nocmiliHa nowupeHHs, pazosa i 2pynosa
weudkicms, donycmuma Hanpyaa, nomyx#Hicme, poboya cmyaa yacmom, oucnepciliHicms, 061acmb 3aCMOCY8AHHH.
§ 3. AHaI3 Xx8UbOBUX NPOYECIE 8 NiHiAx nepedayi. Pi3uYHA | MamemamuyHa modensb AiHii nepedayi. Pexcumu
pobomu niHili nepeday (6ixcy4oi, cmoa4oi, 3miuwaHux xeusv), exioHuli onip. EkeieaneHmHicmeo 8i0pi3Kie niHili nepeday
30cepedreHUM eneKmpPUYHUM Napamempam ma ix 3acmocysaHHsA 8 npucmposx HBY. KoegiyieHm sidbumms, KCX,
KBX mpakmy.

Po3gin 2. Y3roaXeHHA aHTEeHHO-PifepHOro Tpakry

§ 1. Bnaus po3y3200xceHHA Ha OCHOBHI napamempu mpakmy (Hanpyeay 8 AiHii, TIomyMcHiCmb HA8AHMAX(EHHS,
8xiOHuli onip), nompebu y3200xeHHA. CMamucmu4Ha OUiHKA po3y3200XeHHA MPAKmMy Maaumu
HeoOHopiOHocmAMU. EnemeHmu 8y36KOCMYy208020 Y3200H(EHHA MPAKMY: 48epmbX8unb08uli mpaHcgopmamop,
peakmugHi diagppazmu i cmepxHi, peakmusHi winelighu i mpaHcghopmamopu. EnemeHmu wupoKocmy208020
Y3200 eHHA: Hepez2ynapHi 8iopi3Ku niHili nepeday, 6azamocmyneHesi nepexodu 3 4ebUUWEBCHLKOIO | MAKCUMA/bHO-
MA0CKOK XapaKmepucmuKamu, rnadaeHi nepexoou.

§ 2. ¥Y3200:(€HHA KOMI/IEKCHUX HA8AHMAX(eHb 8 CMy3i yacmom. AHG/I3 MA PO3PAXYHOK MPOYECY Y3200 eHHsA 30
00MoMOo201t0 Kpy208UX HOMO2PAM Ma Komn’ tomepHuUx 3acobis.

Po3gain 3. 3actocyBaHHA Teopii mepex A0 aHani3y i cuHte3sy HBY npuctpoiB i TpakTiB

§ 1. CniscmassieHHA 3a0aY MPoeKMyB8aHHA Mepext i3 30cepedxeHuUMU i po3nodineHumu napamempamu.
bazamonontocHUK (2N-noatocHUK), AK enemeHm mepexci 3 po3nodineHumu napamempamu. Onuc pexcumis
6a2amonontocHUKAG memoOdoMm AiHiliHOI aneebpu, 3aCmocy8aHHA Mampu4Ho2o anapamy. [ToHAMmsa HOPMOBAHUX
Hanpye i cmpymie, nadarovux i 8idbumux xeuas. Mampuuyi onopie ma nposidHocmeli (kKaacuyHuli nioxid) i mampuy;i
pOo3cisHHA ma nepedadyi (xeunvosuli nioxio).

§ 2. ®izuyHuUl 3micm enemeHmMis mMampuuyb. Ymosu 83aemMHOCMIi, cumempii i ducunamusHocmi 6a2amonontocHuUKie.
TononozivyHuli Memod aHanizy mepex: 3a 00MOMO20t0 CU2HAAbHUX 2padhis. EnemeHmu aemomamu308aH020
npoekmyesaHHA. 3acmocysaHHa CAlP 8 3a0auax aHanizy i cuHmesy 8y3nie i mpakmis HBY.

Po3gin 4. EnemeHTn, By3am i npuctpoi pigepHoro Tpakry

§ 1. 1eonontoCHUKU: GKMUBHI i peakmueHi Ha8aHMaxceHHA. YomupunoacHUKU - npucmpoi 3miHu amnaimyou |
¢ha3u HBY KonusaHs. ModinbHUKU | cymamopu nomyxcHocmi. [Tobydoea mampuuyi po3cisHHA, OCHOBHI napamempu.
XeunegioHi T-3’°e0HaHHA (E- i H-naowuHu), 08iliHuli T-micm, Kinbyesul, winuHHul i KeadpamHuli mocmu.

§ 2. CnpsamosaHi sideanyxysayi Ha 8i0pi3Kkax 38’A3aHux niHili nepeday pisHux munis. Mocmosi cxemu i cripamosaHi
gid2anyxysayi 8 MiKPOCMYHCKOBOMY i iHMe2panbHOMY 8UKOHAHHI. 30CMOCy8aHHA MOCMOBUX CXeM i CIPAMOBAHUX
gidzanyxysayvie 8 HBY npucmposx, aHmMeHHUX mpakmax, 8UMipr8aabHUX YCMAHOBKAX MOWO.

§ 3. YacmomHo-subipHi pinompu HBY. Knacugikauis inempie no muny yacmomHoi xapakmepucmuku.
HuszekoyacmomHuli npomomun inempy i ekgisaseHMHicme 3aMiHU YaCMOMHOI 3MiHHOI. Memoou po3paxyHKy
ginempie HBY. Peanizayisa ¢pinompie 3a 00MomMo20to peaKmueHuUXx eseMeHmis i 8iopi3kie niHili npeday. AnzopummidHi
i npoepamHi 3acobu cuHmesy ginompis.

§ 4. Mpucmpoi kepysaHHA HBY. Knacugikauia Kepytoyux npucmpois. MexaHiyHi Komymamopu. AHMeHHI nepemukayi
Ha 2a308ux po3pAaOHUKax. HanienpogioHUKo8i enemeHmu 8 Komymyto4dux npucmposax HBY. Cxemu 3amiwjeHHsA |
3acmocyeaHHA 0iodis 3 p-i-n cmpykmyporo. [poxioHi i id6usHi pazoobepmayi Ha KomymauiliHux diodax,
ameHoamopu.



§ 5. ®epumosi npucmpoi HBY. Knacugikayis ¢pepumosux npucmpois. Baacmusocmi niomazHiyeHux ghepumis:
Asuwe hepomazHimHo20 pe3oHaHcy, egpekm Papades, amiueHHA noas. Pepumosi seHmusi, UUPKYAamMopu.
®a3zosuli yupkynamop. ®epumosi pazoobepmadi. lNepcmporosaHi inempu 3 HamazHiYeHUMU hepumosumu
pe3oHamopamu. CxemMu 3aCmMoOCy8aHHA (hepumosux npucmpois.

Po3gin 5. Knacudikauia aHteH. OCHOBHi eneKTpoAaMHaMiYHi NPUHUUNY B Teopii aHTeH. OCHOBHI
XapPaKTepPUCTUKU | NapameTpu aHTEH.

§ 1. PisHAHHA Makceesnna, npuHyun 0goicmocmi, nema JlopeHuya i npuHyun 83aeMHocmi, meopema
ekgigsaneHmHocmi. Buou nonapusayii enekmpomazHimHoz20 nons.

$§ 2. AMnaimydHa, ¢pa308a i noaapu3ayiliHa xapakmepucmuKku aHmeH. [Tlapamempu aHMeH: CPAMOBAHICM®b,
KoegiuyieHm nidcuneHHs, WUpPUHA 20/108HO20 NEMOCMKA, piseHb BOKOBUX MNeACMKIB, K.K.0., TOMYyXHicmeo i onip
8UNPOMIHeHHS, 8xiOHuli onip, 0iro4a 008XUHA QHMEHU, edheKmuBHa naouid, 8iana3oHHI enacmueocmi.

Po3gin 6. EnemeHTapHi BUnpomiHtoBaui. JIiHilHii enekTpuyHuit Bibpatop

$ 1. AHai3 nN0aA 8UNPOMIHIOBAHHA 8 0asbHIl, MPOMIXCHIU i 6auXCHIX 30Hax. EnemeHmapHuli enekmpu4Huli
BUMPOMIHIO8AY, OCHOBHI 810cMuUBocMi, napamempu. MazHimHul 8unNpPoMiHIO8aY (eneKMpPUYHUL 8UMOK, WiAUHA).
TypHikemHuli sunpomiHtosay, enemeHm lolizeHca.

$ 2. 3a0a4a 8UNPOMiHHOBAHHA CUMEMpPUYHO20 8ibpamopa y sinbHomy npocmopi. Po3rnodin cmpymy i 3apAdy no
dosxcuHi sBibpamopa. lMosae 8unpPoMiHIOBAHHS, PO3PAXYHOK OCHOBHUX napamempis 8ibpamopa. 3acmocy8aHHs
npuHyuny 08oicmocmi 8 3HaX00HEeHHI XapaKmepucmuK 8UrnpoMiHIOBAHHSA WiAUHHUX 8UNpPoMiHio8aYis. Briaue
i0eanbHO-NPoBIOHOI NAOUWUHU HA 8UMNPOMIHIOBAHHA 8ibpamopis.

Po3gin 7. BUnpomiHIOBaHHA B3aEMO3B’A3aHUX eNeKTPUUHUX BibpaTopis

§ 1. Mone sunpomiHOBaHHA 080X AKMUBHUX 8ibpamopis. Teopema nepemMHOMXEHHA PyHKYii cipamosaHocmi
00UHOYHO20 8UMNPOMIHIO8AYA HA MHOMXCHUK CRIPAMOBAHOCMI cUCMeMU 8UrnpoMiHI08aYis.

$§ 2. Po3paxyHoK 830EMHUX onopie memodom HasedeHux e.p.c. BHeceHi i nosHi onopu. Cucmemu 3 080x 38’A3AHUX
sibpamopis. BxiOHi imnedaHcu 38°a3aHux 8ibpamopis, nomyxHicms ma onip 8unpPoMiHB8AHHA. 38°A3aHi 8ibpamopu
6insa epaHuyi po3diny.

Po3gin 8. Teopia npuitmanbHUX aHTEH

§ 1. EksisaneHmMHa cxema npulimansHoi aHmeHu. [MpuHyun 83aemHocmi 8 meopii npulimansHux aHmeH. lMepedaya
nomyxcHocmi Mixc d8oma aHMeHamu i 8 HasaHmax3eHHA. [lonapusayiliHi xapakmepucmuKu npulimansHoi aHMeHu.
Ocobausocmi NnpulimaHHA AHMeH 8 yMOB8ax WyMie.

Po3gin 9. NliHiAHI pewiTKM BUNpomiHIOBayiB. BUnpomiHIOOUi NN10CKi NnoBepxHi i po3kpusmn

$§ 1. Cmpykmypa niniliHoi pewimku. JuckpemHa J/IAP, diaepama crnpamosaHocmi. Pexcumu surnpomiHio8aHHA AiHiliHOT
pewimku. Memoou KomneHcayii 6oKkosux OuppakyiliHux makcumymis, subip KpoKy pewimku. I0eansvHul aiHiliHUl
8UNpPoMmiHo8ay. Briaue amnaimyoHo-g¢a308020 po3nodiny 36yoxeHHA Ha napamempu J1AP.

§ 2. [ToHAMmMA 8UnNpoMiHIYOi No8epxHi i po3kpugy. 3acMoCy8aHHA NMPUHYUMNY eKaiganeHmHocmi 8 meopii
8UNPOMIHI0BAHHA. CrIPAMOBAHI 8/10CMUBOCMI M/10CKO20 PO3KPUBY NPAMOKYMHOI hopmu. lTpocmoposi
xapakmepucmuku. MHOMCHUK CIPAMOBAHOCMI Kpy21020 po3Kpusy. Ocobausocmi CKaHy8AHHA 20/108HO20 NeACMKA
diaepamu cnpaMosaHoOCMi y MNaAo0CKOMy po3Kpusi. Po3mawy8aHHA 8UNPOMIHIO8AYI8 N0 PO3KpUBY.

Po3gain 10. AHTEHHi pelwwiTKKM. CUHTe3 Ta ONTUMI3aLlif aHTeH

§ 1. MpusHayeHHa aHmMeHHuUx pewimokK. Cnocobu ckaHy8aHHA. ®a308aHi aHMeHHI pewimku 3 gidepHum ma
pPoCcMopo8UM HusneHHAM. BzaemHul ernnue enemeHmis @AP. AHMeHHI pewimKu 3 YacCmMomHUM CKAHYBAHHAM.
bazamonpomeHesi aHmMeHHHI pewimKku. AHmMeHHi pewimku 3 06pobKo cuzHanNie:aHMeHU 3 HeniHiliHo 06pobKoto
cuzHasnie; aHmeHu 3 06pobKoto CueHAsi8 enemMeHmMamu /102iKU; CaMOGOKYCY4i GHMEHU,; PeMPAHCAAYIlHI aHmMeHu;
OHMeEHHI pewimku i3 CUHMEe308aHOK anepmyporo; padioonMuYHi GHMeHHI pewimku,; a0anmueHi GHMeHHI pewimku.
§ 2. OcHosHi noHAMMA cuHmesy aHmeH. HadcnpamosaHicme aHmeH. CuHmMe3 onmumasnbHUX AiHiliHUX pewimok.
CuHmes JIAP memoodom napuianeHux AC.

Po3gin 11. AHTeHu YKX. AnepTypHi aHTEHMU.

§ 1. Ocobausocmi nowupeHHa YKX i sumoau 0o aHmeH 0aHozo diana3oHy. lpocmi nposioHi i wyinuHHi 8ibpamopHi
aHmeHu. Cnocobu xusneHHA 3a 00NomMo20t0 080MPO8IGHUX MA KOAKCianbHUX AiHili. Cumempytodi npucmpoi. AHmeHu
ronepeyHo20 Ma 8iCb0B0O20 BUMNPOMIHIOBAHHSA: OUPEKMOPHI AHMEHU, CripanbHi aHmMeHu, 6a2amouwinuHHi xeunegioHi

aHMeHU, aHmMeHu Ha CMy)f(KOBUXﬂinFIX, OHMeHU nosepxHesux xeunsv. MMpuHyunu no6ydoeu bUUpOKOdfGﬂCBOHHUX
aHMeH.

§ 2. BunpomiHio8aHHA 8i0KpUMO20 KiHUsA xeunesody, pynopHi aHmeHu. JliH308i diensekmpuyHi ma
memasnonaacmur4Yacmi aHmeHu. /liH3u JlloHebepea. [l3epkansHi napaboniyHi aHmeHu.

Po3ain 12. AHTEHM KOPOTKUX XBU/Ib. AHTEHU cepeaHiX, AO0BrMX Ta HAAA0BIMUX XBUJIb.

§ 1. OcHosHi sumoeau 0o aHmeH KX. lpocmi aHmeHu dekamemposux x8usb. PomM6iYHi aHmMeHuU, aHmMeHu bixcy4ux
x8usnb. CUHA3HA 20pU30HMAbHA AHMEHA.

§ 2. Bumoau 8o aHmeH. AHmeHu-maumu, -T i [1-no00i6Hi aHmeHu. Ocobausocmi po3paxyHKy napamempie.
Po3ain 13. BumipioBaHHA napameTpiB aHTeH. AHTEHM i eneKTpomarHiTHa cymicHictb (EMC).



§ 1. Memoodu sumipto8aHHA napamempie aHmeH 8 0as1bHili 30Hi. A6contomHi 8iOHOCHI 8UMIPHOBAHHA CIPAMOBAHOCMI
i KoegpiyieHma nidcuneHHa. Memoodu sumipto8aHHA noaapusayiliHux enacmusocmeli aHmeH. Ocobausocmi
BUMIpPHOBAHHA XapakmepucmuK DAP.
§ 2. Budu 3aead i noHammsa EMC. Bnaue napamempie aHmeH Ha EMC. Brinue A®P 36y0x#eHHA Ha 8UNPOMIHIO8AHHS
bokosumu nearocmramu. CuHmes aHmeH 3 nidsuweHor 3asadocmilikicmio.

Nitepatypa
1. AHTEHH Ta IPUCTPOi HATBUCOKMX YacTOT: MiApydHUK. s By3iB. /JI.S. Inprnmpkuit, O.f1. Cauenko, JI.B. Cidpyk. — Kuis, 2003.
—495¢c.
2. Tlpymuyc L.H. OcnoBu antenHoi TexHiku: nocionux / IH. [pynuyc. — JIssis, 2000. — 220 c.
3. AHTeHHI npucTpoi 3aco0iB 3B’s3Ky: HaBy. nocioHuk / A.I1. 3aikin, O.0. 3enencokuii, O.B. Tpoupkuii Ta in. — Xapkis, 2003. —
523 ¢.

Ovcuunnina: TeneKomyHiKauiHi Ta iHpopmauiiHi mepesxi
Po3gin 1. OcHOBHI BigomocTi 3 Teopii cuctem

§ 1. BusHauyeHHA cucmemu. BusHavyeHHs enemeHma cucmemu. TenekomyHiKayiliHa mepexca, AK CKAadHa cucmema.
Makpo-, Mikpo-, me3anioxio 0o sus4eHHA cucmemu

§ 2. 3amKHymi (aBmoHOMHI) ma po3imkHymi cucmemu. QuHamiyHi i cmamuyHi cucmemu. MMobydoea moderneli
CK/AQOHUX cucmem

Po3gin 2. OcHoBM mogeneit TeNeKOMYHiKaLinHUX cucTem

§ 1. KoHuenuyia 8i0kpumux cucmem

§ 2. EmanoHHa modesb 83aemodii 8idkpumux cucmem ISO/OSI

§ 3. Onuc cepgicy 8 emanoHHil modeni 83aemodii 8iOKpumux cucmem
$ 4. Mpumimusu cepsicy ma ix popmanizayis

§ 5. Cepsic KaHAnbHO20 pigHA

§ 6. Cepsicu mepextH020 ma mpaHCrnopmMHO20 pisHig

§ 7. CeaHcosuli cepsic

§ 8. Cepsic pigHA npedcmasseHHA | 0CHOBU NPUKAAGHO20 cepsicy
Po3gin 3. TononoriyHi CTPyKTypu TeNIeKOMYHiKaLiMHUX mepex
$§ 1. BusHauyeHHA meneKomyHikayiliHoi mepeci. CKnadosi YacmuHu mepenci
§ 2. TononoeiyHe npedcmassneHHA MeneKoMyHIKauiliHux mepexc

§ 3. Knacugpikauia menekomyHiKauiliHux mepec

§ 4. Memoduka po3paxyHKy MAKCUMAIbHO20 NOMOKY

§ 5. Mobydosa Oepesa winsxis i penvegy 2pagha

Po3gin 4. MapuipyTtusauifa B TeIeKOMYHiKaLinHUX meperKax

§ 1. BusHaueHHa mapwpymu3sayii. Tabauyi mapwpymu3zayii

§ 2. JuHamiuHi i cmamu4Hi mMemoou mapwpymu3sayii

§ 3. Aneopummu mapwpymusayii

Po3gin 5. foctyn A0 KaHany nepeaaBaHHA faHUX

$ 1. Memoodu sunadkosozo docmyny

§ 2. locmyn 8 Mepexax 3 WUHHOI Moroso2ieto

§ 3. flocmyn 8 Mepexcax 3 Kinbyeso mornosozier

Po3gin 6. OpraHu cTaHAapTU3aLii B TeIeKOMYHiKaLiiHUX mepexKax
§ 1. MixcHapoOHi opeaHu cmaHOapmu3sayii. Cmpykmypa cmaHoapmis

§ 2. CmaHdapmu ISO
§ 3. CmaHOoapmu ITU-T

Nitepartypa
1. OcHoBu Teopii TenekoMyHiKamiil i pagiotexHiku [ExexTporHnii pecypc] : HaBd. mocib. s CTyA. crenianbsHocTi 172
«Tenexomymikanii Ta pagiotexaikay/ KIII im. Irops Cikopceskoro ; yknaz.: I1. B. Kyuepntok. — Kuis : KIII im. Irops Cixopcekoro,
2020.-290 c.
2. TeopeTnyHi OCHOBH TeNEKOMYHiKallifHUX Mepex : HaBy. roci6. /M.M.Kmmman, 5.M.Crpuxamtok, M.B.Kaiinan. — JIbBiB : BUI-BO
VAL, 2011.-496 c.
3. Tlomoscekuit B.B. OcHoBu Teopii TenexkoMyHikauiiinux cucrem: migpyunuk. — Xapkis: XHYPE, 2018. — 368c.
https://ice.nure.ua/en/books-andtutorials/osnovy-teorii-telekomunikatsijnykh-system
4. TeopeTnuHi OCHOBH TENEKOMYHIKaliifHNX Mepex : Hasd. moci6. /M.M.Knumam, b.M.Crpuxaniok, M.B.Kaiinan. — JIbBiB : BUI-BO
VAL, 2011.-496 c.



Ovcuunnina: OcHoBM Teopii Kin
Po3gin 1. OCHOBHi NONOXKEHHA Ta 3aKOHM Teopii Kin

§ 1. BusHa4YeHHA enekmpu4Ho2o Kona, lio2zo modess. 3ada4yi meopii kin. Cmpym, Hanpyaa, nomymHicms, eHepais -
OCHOBHI ef1eKMPUYHI 8eAUYUHU, AKi Xapakmepu3ytoms CMaH enekmpoHHO20 Koaa. OOUHUUi 8UMIPHOBAHHS
eneKmMpUYHUX 8eUYUH

§ 2. lMoHAMMA npo momnosoeito enekmpuyHo2o Kosaa ma lozo 2pag. FinKa, 8y30s, KOHMYpP-MOMNoA02i4YHI enemeHmu
eneKkmpuyYHuXx Kin. TononoeiyHi pieHAHHA. 3akoHu Kipxaoga

§ 3. MooOeni akmusHuUxX KoMroHeHmi8. [xcepeno Hanpyau ma dxcepesano cmpymy. Moodesi peanbHux Oxcepen eHepail

§ 4. dopmysaHHA mamemamu4Hux moodeseli eneKMpPOHHUX Kin. Knacugikayia enekKmpoHHUX Kin ma pexcumis ix
pobomu

Po3gin 2. JliHiHi eneKTPUYHi KONa B YCTaZIeHOMY peXXMMi rApMOHIYHUX KOIMBAHb

§ 1. FapmoHivHulli cu2Han AK 308HiWHA 0if HA Koso, lio2o enacmusocmi ma napamempu. [ToHAMMsA 3cysy a3 mMix
080Ma 2apPMOHIYHUMU CU2HAAAMU

§ 2. [lo0aHHA 2apMOHIYHUX CU2HAI8 KOMMAeKCHUMU amnnimydamu. OCHO8U MemoOdy KOMINEKCHUX amnaimyo
§ 3. MoHamms npo komnaekcHul onip. 3akoHu Oma i Kipxaogha 8 KomnneKcHil popmi. KomnaeKkcHi cxemu
3aMiUWeHHA nacusHuUx 080MN0MAOCHUX KOMIOHEHMI8

§ 4. AMnaimyOHo-4acmomHi ma ¢a3o04acmomHi XxapakmepucmuKu nocaido8HO20 Ma napasnesnbHo20 KosaueasbHo20
Kona, (io2o 8ubipHi 81ACMUBOCMI, P€30HAHC CMPYMi8 ma Harnpya

Po3gin 3. MepexigHi npouecu B NiHIMHUX @NeKTPOHHUX Konax
§ 1. Komymauyii sk npu4uHa 8UHUKHEHHSA nepexioHux npouyecis. 3aKoHU Komymau,ii

§ 2. OCcHOBU KAacu4yHo20 MemoOy aHani3y nepexioHux npoyecie ma io2o 3acmocy8aHHSA 018 aHasi3y nepexioHux
npouyecis 8 Npocmux eneKMpPUYHUX KOAax

§ 3. OcHosu onepamopHo20 memody aHAnI3y nepexiOHuUX npouecie 8 enekKMpUYHUX Koaax. lNepemeopeHHs /lanaaca
§ 4. OnepamopHi cxemu 3amiujeHHA 080MOMOCHUX KOMIOHeHmi8. 3akoHu Kipxaogha e onepamopHil ¢popmi.

§ 5. Asl2opumm 3aCmocCy8aHHA 0nepamopHo20 Memoody 0415 aHAni3y nepexioHux npouecis
§ 6. OnepamopHi xapakmepucmuku AiHiliHuUX Kin. [epexioHa ma imnya6cHA xapakmepucmuKu AiHiliHo2o Kona,
830EMO38’A30K MiX( HUMU
Nitepartypa

1. MaremaTH4HiI MOJIEIi Ta METOH aHATI3Y SJICKTPOHHUX Kil: HaBy. moci0. / H0.51. bobano, P.I. Kemsak, M. /1.
Kicennunuk Ta iH.; 32 peq. A-pa TexH. HayK, mpod. F0.5. bobana ta x-pa TexH. HayK,

2. npod. b.A. Mann3is. — JIeBiB: Bun-Bo JIpBiBckkoi nomitexniky, 2013. — 320 c.

3. OcHoBH panioenekTpoHiku: HaB4. Tocio. / F0.4. Bobamno, P.1. XKemsax, M./l. Kicenmunuk Ta iH.; 3a pel. mpod.
Bb.A. Mangis. — JIsBiB: Bua-Bo Hau. yu-ty “JIpBiBchka nositexnika®, 2008. — 456 c.

4. OcHoBH Teopii enexkTpoHHuX Ki: miapyd. / FO.5. bobasno, b.A. Maunmziii, I[1.T'. CraxiB Ta iH.; 32 pefl. I-pa TeXH.
Hayk, ipod. FO.5. Bobana. — JIsBiB: Bua-Bo Ham. yu-Ty “JIpBiBCcEKa momiTexHika®, 2008. — 322 c.

5. OCHOBH TeOpil KUT: miApyd. I CTYACHTIB BUIUX HaBY. 3aKiaiis: y 2-x 4. / HO.0. Kosaiib,

6. J1.B. I'punuenko, [.0. Mmtrotuenko, O.1. Pubin; 3a 3ar. pen. B.M. lllokana ta B.I. [Ipasau. — X.: Kommanis CMIT,
2008.-4.1.-432c¢c.; Y. 2. - 560 c.

Avncuunnina: Teopia curHanie

Po3gin 1. AetepmiHOBaHi CUrHaNK, IXHI MaTeMaTUYHI moaeni, NapameTpu Ta XapaKTepUCTUKKU

§ 1. MamemamuyHi MoOesi, napamempu ma XxapakmepucmuKu 0emepmMiHO8AHUX CU2HAI8 y Yaco8ili MAouuHi

§ 2. Bnacmusgicme opmo2oHanbHOCMi ma KozepeHmHocmi cueHanis. KopenauiliHi xapakmepucmuku
demepMiHOBAHUX CUeHasie

§ 3. Mamemamuy4Hi Modesii ma Xxapakmepucmuku nepioouYHUX CU2Hasie y 4YacmomHil naowuHi

§ 4. CnekmpanbHa pyHKyia OemepmiHOBAHUX CU2Hani8. Baacmusocmi cnekmpanbHUX XapaKkmepucmuk
demepMiHOBAHUX cueHanig. Cnekmpu cueHaie, AKi He 3a0080sbHAOMb yMO8Y abCoatOMHOI iHmezposaHocMi.
EHepeemuyHuli cnekmp cueHany. CnekmpanbHa 2ycCmuHa eHepeii ma cnekmpasnbHa 2yCmuHa nomyxcHocmi
Po3gin 2. BunagKosBi curHanu, ixHi matematuuHi mogeni, napameTpu Ta XapaKTePUCTUKMU

$ 1. Yacose ma yacmomHe nipedcmassieHHA HenepepsHUX 8UNAOKOBUX CU2HAI8; MAMeMamu4yHa MoOesb 4aco8020
ma 4acmomHo20 npedcmasseHHA HenepepsHUX 8UNAGKOBUX cUsHANI8

Po3gin 3. AMCKpeTU30BaHI CUTHANW, IXHi MaTeMaTUUHI mogesi, NapameTpu Ta XapaKTepPUCTUKHU

§ 1. luckpemu3sauia aHan0208ux cuzHanie. CrekmpasasHUl onuc OUCKPemu308aH0O20 cuz2Hany. BiomeopeHHs
aHA/10208020 CU2HAAY HA NMidcmasi OUcCKpemHoz20 nepemeopeHHa Pyp’e. BiOHo8neHHA 8idsiKie OUCKpemu308aH020
cueHasy Ha nidcmasi KomnaeKcHUX KoegiyieHmie OuckpemHoz2o nepemesopeHHa Pyp’e (386opomHe duckpemHe
nepemesopeHHa Oyp’e)



Po3gin 4. Undposi curHanm, ixdHi matemaTtuuHi mogeni, napameTpu Ta XapaKTepPUCTUKH

§ 1. AHan020-yugpose nepemeopeHHs. KeaHMysaHHA 8i0nikie OUCKpemu308aHUX cu2Haig. LLlym KeaHMy8aHHS.
KodysaHHA KBAHMOBAHUX 8i0s1iKie OUCKPEMU308aAHO20 CU2HAY

§ 2. llupuHa cnekmpa yugposoao cuzHaay. OCHOBHI MOHAMMS npPo ModyAauyito. Budou modynayii. Modynsuis
HernepepsHO20 20PMOHIYHO20 KOAUBAHHA. MamemamuyHi modeni (MM) ma ocHosHi napamempu AM-cueHasie.
CnekmpaneHuli onuc AM-cuzHanis. [puHYun YacmomHo20 ywinbHeHHA. EHepeemuyHi xapakmepucmuxku AM-
cueHanig. PizHosudu AM-cuzHanie

Po3gin 5. MatemaTuuHi mogeni, napameTpu Ta XapaKTepPUCTUKN MOAYIbOBAaHUX CUTHaNiB

$§ 1. Mamemamuy4Hi MoOesi, OCHOBHI XapaKkmepucmuKu ma napamempu cu2Hasie 3 Kymogsor MooyaAauyiero.
CnekmpanoeHuli onuc YM- ma ®M-cueHanis. lNomyxcHicms cu2Hanie 3 Kymoasor modynsuiero. Memodu modynauii
20PMOHIYHO20 NepeHOCHUKA yugposum cU2HAIOM
§ 2. MoOynsauis imnyabcHo20 nepeHoCcHUKa. 3a2anbHi gidoMmocmi npo imnysascHy mooynaayito. CnekmpansHe
npedcmasneHHs AIM-cueHany. CnekmpansHe npedcmasneHHa ®IM- ma YIM-cueHanis

Nitepatypa
1. OcHoBH Teopii CHTHATIB: MAPYY. IS CTYIEHTIB BUIIMX HABY. 3aKmafxiB Ykpainu / 3a pen. b. A. Maumzis. — JIsBiB: Buzpas. nim
«luimiatuBay, 2008. — 240 c.
2. Bonouiit b.10. IlepenaBanns curnanis B inpopmaniitanx cucremax: Y. 1. — JIsBis: Bun-so Ham. yr-Ty “JIpBiBCHKA TIONMiTEXHIKA”,
2005. - 194 c.
3. Manpgiii b.A. OcHoBu Teopii curHamiB: HaBy. Moci0. AN CTY/EHTIB BUIMX HaBy. 3akiaiiB Ykpainu / b.A. Maungiii, P.1. Xemsk;
3a pefl. I-pa TexH. Hayk, npo¢. b.A. Mannsis. — JIsBis, 2001. — 152 c.
4. Kensx P.I. Teopis curnanis [Enexrponnnii pecype] / P.I. XKensk, M.B. Menens, [.B. Kymuk. — Jlegis: BHC Hau. yn-Ty
“JIpBiBCbKA MONTITEXHIKA”.

Ovcuunnina: OcHoBM KomyTauii Ta po3noainy iHpopmauii

Po3gin 1. OcHosu no6ygosu TM3K

§ 1. TeneghoHHa mMepexca 302a16H020 KopucmysaHHA. Cmpykmypa i npuHyun nobyoosu mixHapoOHoi meae@poHHoI
mepexci. CmpyKkmypa HayioHanb6HOI mepexci YKpaiHu

§ 2. OcHosu meopii po3nodiny iHhopmayii. MamemamuyHa modesb cucmemu po3nodiny iHpopmayii. OCHOBHI
Xxapakmepucmuku i crnocobu npedcmassneHHA NOMOKie menegoHHUX 8UKAUKIB. AucyunaiHu 06cay208y8aHHA
Po3gin 2. OcHoBM No6yaoBu KomyTaLiliHUX cuctem

§ 1. Tunu KomymayiliHux modynie

§ 2. CuHme3 ma 00cnidceHHA Yugposux KOMymauiliHux nosie Ha 0CHo8i KOMymauiliHUX MoOyig

§ 3. O0HonaHKosi ma 6azamonaHKkosi cmpykmypu LIKI. OuiHKa ix eKoHoMiYHoCcmi

Po3gin 3. MT20/25

§ 1. CmpykmypHa cxema i po3paxyHoK KoHueHmpamopa URA MT20/25

§ 2. Ocobausocmi cuHmesy yugposo2o KomymauiliHo2o noas muny Y4 Ha 6a3i yugposozo kKomymauiliHo2o
MOoOynA. Po3paxyHOK eKsigaseHMHUX Mo4YoK KOMymau,ii

§ 3. [ocnidxiceHHa eKOHOMIYHOI echeKmuBHOCMi 0OHOAHKOBUX i 6bA2aMOAAHKOBUX CMPYKMYpP yugpposux
KomymauitiHux nonis LICK S12000, 5ESS, MT20\25, EWSD

Po3gin 4. Undposa cuctema komyrauii 5ESS

$ 1. Qugposa cucmema komymauii 5ESS: 302a16Ha apximekmypa i OCHOBHi mexHi4Hi napamempu cucmemu.
Komnaekmayia ma posmawysaHHA 06nadHaHHA OF1C 5ESS 8 asmo3sani cmaHyii. IHmezpansHi 6510ku a6OHEHMCbKUX
AiHit ISLU, AlU. Mobydosa yugpposozo komymauiliHoeo nonaa muny Yac-fipocmip-Yac
§ 2. Mpouyedypu 6CcMaHOBAEHHA BHYyMPIiWHbOCMAHYiliIHO20 3’€OHaHHA Mixc AAJT SM1 i AAJT SM2 LICK muny 5ESS,
MT20\25

Nitepatypa
1. Jlemux K. O., Bypagok P. A. Cucremu xomyrarii Ta posnoziny inopmamii: Hasd. moci6. JIpBiB: Bua-Bo JIbBiB. MONITEXHUKH,
2022. —332c.
2. Jlosruit C.0., CaBuenko O.41., Bopobienko ILII. Ta in. Cy4acHi TenekoMyHikamii: Mepexi, TEXHONOTi, EKOHOMIKa, yIpaBIiHHS. —
K.: VBI], 2002. - 520 c.
3. y3b B. I. Cucremu xomyTanii i po3noziny indopmauii. Moayns 2: Hay. noci6. / Qy3s B.I., Conoscbka .M. — Ozeca: OHA3 im.
O.C. [lonoga, 2013. — 164 c.
4. Omenpuenko A.B. OcHoBu aHanizy cucteM posnoiny indopmarii: Hasu.mocionuk. Xapkis: XHYPE, 2007.136 c.
5. MeronuyHi BKa3iBKH 10 caMOCTiiHOT po0oTH 3 puctmiuting “OCHOBH Teopii po3moainy iHGopMAIii” Ans CTyAeHTIB ycix hopm
HaBYaHHA crierianbHocTell 3a Hampsamom TenekomyHikanii [Enexrpornnii moxyment] / Ymopsa. A.B. Omensuenko. @ Xapkis:
XHVYPE, 2017. - 36 c.
6. MeTtoxuyHi BKa3iBKH 0 NPakTUYHUX 3aHATH 3 JUCHMIUIIHK “CHCTEMH KOMYyTalil B €IeKTpO3B’A3Ky” Ul CTYIEHTIB ycix Gopm
HaBYaHHA crenianpHocTeil HampaMky “TenexomyHikamii” /Ymopsa.: C.B.Omensuenxo. @ Xapkis, XHYPE, 2008.- 74 c.
7. EnexTpoHHUI HaBYaIBbHO-METOAMYHIH KoMiueke [ EnekrporHnii pecypc]. — Pexum moctymy:-



http://vns.Ip.edu.ua/moodle/course/view.php?id=12302.

Ovcuunnina: TeneKomyHiKauidHi cuctemun nepegasaHHA iHpopmauii
Po3gin 1. MpuHuunm popmyBaHHA KaHAZIbHUX CUTHANiIB aBOHEHTCbKMM 06/1aaHAHHAM cucTem
nepeaasaHHA
§ 1. MpusHayeHHa 6a2amoKaHanbHuUx cucmem nepedasaHHA (BKCIT). OcHo8Hi noHAMMSA ma 8u3HAYeHHs
§ 2. Cmpykmypa 83aemornos'a3aHoi Mmepexci 38'a3ky. OOHO- i 080CNPAMOBAHI cucmemu nepedasaHHsa
§ 3. Mooenb KaHany TH
Po3gin 2. Metoau mynbTUNNEKCYBaHHA
§ 1. Kpumepii subopy memody modynsuii 0as CI13 YPK
$ 2. MpuHyun nobydosu cucmem nepedasaHHA 3 YaCMOMHUM PO30ineHHAM KaHanie
§ 3. Knacugpikauis ma memoodu oyiHKuU 30800 y KaHAAAX 38'A3KY
$ 4. Bnnaus wymie i 30800 ma 3a2aCaHHA 8 niHiliHoMy mpakmi Ha danekicme Oii 368’A3Ky. OyiHKa cmyneHA
308GHMAMEHOCMI KAOHANIB | MPpaKmMie
Po3gin 3. Unudposi cuctemun nepepaBaHHA Nie3ioXpPOHHOI iepapxii
§ 1. OcHosHi ocobausocmi LICI1. BukopucmaHHA AIM-modynsayii 0na nobydosu Cl1 3 YacPK
§ 2. [luckpemu3sauis i KBAHMYBAHHA AHAA0208UX CU2HANIB
§ 3. MomyxcHicmb wymy K8aHMy8aHHA. CepeOHs NomyxcHicms wymie obmexceHHs. [TopieHAHHA enacmusocmeli
cuzHanie 3 YPK i YacPK
$§ 4. lpuHyun pobomu nepemsoprosaya AIM-1 8 AIM-2. Ocobnusocmi kodysaHHA 6 LICI 3a A- i u-3akoHamu
K8AHMYBAHHA
§ 5. MemoOuKa 8U3HAYeHHA HOMIHAAbHOI 008X UHU pe2eHepayiliHoi OinaHku /1T daa LICI, wjo sukopucmosgytoms
cepedosuwe nepedasaHHsa /13
Po3gin 4. TenekomyHiKauiiHi cuctemu nepepaBaHHA CUHXPOHHOI LUPPOBOI iepapxii
§ 1. Hughposi cucmemu nepeda8aHHA CUHXPOHHOI yugpoeoi iepapxii LICM-CLjI (SDH). Ocobausocmi i
xapakmepucmuku LCl SDH
§ 2. Esponelicoka cxema mynemunnexkcysaHHa CLI
Po3gin 5. CAHXPOHHMIA, aCUHXPOHHMUI Ta NAaKETHUI peXXum nepeaaBaHHA iHpopmauii
§ 1. Ocobausocmi (hyHKUiIOHYB8AHHA Mepext 3 Komymauieto nakemie. OCHOBHi cmpyKkmypu niompumKu menegoHii 8
Mepexax 3 KoMymauiero nakemis
§ 2. AcuHxpoHHul pexcum pobomu nepeHeceHHs iHpopmauii 3a dornomozoto mexHosoeii ATM, FR, IP. Apximekmypa
npomokonie VolP-3’edHaHb
§ 3. MpuHyunu nobydosu padiopeneliHux i cyrnymHUKosuUx cucmem rnepedasaHHA Ha 6a3i mexHoso02ili nakemHoi i
KaHanbHoi Komymauii iHghopmauiliHux nomokie

Nitepatypa
1. Kypc nexmiit Ta MaTepiany s caMOCTIHHOI MATOTOBKH 1 KOHTPOJIO 3HAHb CTY/CHTIB, METOAMYHI BKA3iBKH 0 TaOOPATOPHUX i
MPaKTUYHKX POOIT 3 AucHuILIiHA «TeneKkoMyHIKaliiiHi cucTeMu nepeaayi inpopmarii» [Eaexrpornuii pecypc] — pexum goctymy:
http://vns.lpnu.ua/course/view.php?id=4251.
2. Kynerin C.B. ®i3nuni npHHIMIH Tepeadi TaHuX B TelekoMyHikaniiianx mepexax / C.B. Kynerin; nepekn. i pexn. P.C. Komopiit
(Marepian po3miutennit VNS LP KCP).
3. IarepHer-TexHOMNOTIi MepenaBanas MoBHUX curHaniB / b.B. dyprsk, O.B. Tumuenko, B.1. Cabar, P.C. Konomiit. — JIpBiB: Bun-Bo
Vxp. akagewmii apykapctsa, 2010. — 256 c.
4. Kmumamr M.M., Konoaiii P.C., TenexomyHikauiiini cucremn nepenaBanns indopmanii. - JIbBiB: Bun-so «JIbBiBchka
noiTexHikay, - 2018.- 632 c.
5. bonnapenko B.I'. [lapamerpn kaunanis i Tpakri LICII, meromu BuMiptoBanHs nmapamerpiB i xapakrepuctuk kaxanis TY LICII,
OLK i tunoBux nnposux tpakris / B.I'. borxapenko, O.M. Cxpumuenko. — K., 1996. — 46 c.
6. Bormaperko B.I'. OCHOBHI TONOXEHHS MO 3aCTOCYBAaHHIO CHCTEM 1 amapaTypH CHHXPOHHOI IUQpPOBOi iepapXil Ha Mepexkax
3B’S3KY YKpaiHH.
7. CrexnoB B.K. Tenexomynixamiitai mepesxi: mapyd. / B.K. Crexnos, JI.H.bepxman. — K.: Texnika, 2001. — 392 c.

Oucuunnina: IHpOKOMyHIKaUiiHi mepesKi
Po3gin 1. 3aranbHi npuHuunm nobyaosu iHGOKOMYHIKaLIMHUX MmeperK

§ 1. 3aeansvHi npuHyunu nobyoosu mepex. 3a2anbHi sBidomocmi. Mepexci onepamopis. IHmepHem-cepsic-
nposatliduHe. Mepexci nionpuemcme ma ycmaHos. TesekomyHiKauiliHa mepexca. IHghopmayiliHa mepexra.
IHgpokomyHiKkauiliHa mepexca. [nobaneHa iHpopmayiliHa iHhpacmpykmypa



§ 2. Modeni cucmemHo20 onucy mepexcHoi apximekmypu. lMoHamms apximekmypu mepexci. Modeni mononoeziyHoi
cmpykmypu. Moodeni opeaHizauiliHoi cmpykmypu mepexci. Moodeni noziuHoi cmpykmypu mepexci. KomnoHeHmu i
modesni izudHOi cmpykmypu mepenci

§ 3. CmaHOapmu npomokKosbHuUXx mepexc. EmanoHHa modesns OSI/ISO. Mpomucnosuli cmaHdapm cmeka Npomokosie
TCP/IP. Mepesaau i Hedoniku modesni OSI. MNepesaau i Hedoniku modeni TCP/IP

Po3gain 2. TpaHCcnoOpTHi mepexi
$§ 1. Pi3HosuOu mpaHcriopmHux ceemeHmis. OpzaaHizayis mpaHcriopmy 8 ceemeHmax LAN

§ 2. TpaHcnopmHi mepexci METRO. TpaHcnopmHi mepexci METRO Ha ocHO8i 0671a0HAHHSA NMOBHICMI0 OMMUYHUX
mepexc

$ 3. TpaHcropmHi mepexci CORE. MynbmucepsicHi mpaHcrnopmi mepexi

Posain 3. Mepexi goctyny

$ 1. Mepexci docmyny. Mepexti aboHeHmcbKo20 nposodosozo docmyny. Mepexi aboHeHmMcbko20 6e3rnposodo8o20
docmyny. Mepexi mobinbHo2o docmyny. Apximekmypa mepexc docmyny. MynemucepsicHuli docmyn

§ 2. IHmepmepei. IP-mepexci i TCP/IP-mepexci. OpeanizayiliHa cmpykmypa IHmepHemy. Memodu ma npomoKonu
mapwpymusauii. [lpomokon BGP. [TpomoKoau mpaHcnopmHo2o pieHA 8 mepexcax TCP/IP

§ 3. MepecHi cayncbu. Cneyuikayia caymb 3a pexxumamu HaOaHHA Nocay2 Kopucmysa4yam. Acriekmu aKkocmi
06cny208y8aHHA. XapakmepucmuKa mepexcHo2o mpagiky. Caywba QoS

Po3gin 4. KoHBepreHTHi nnatpopmu HagaHHA nocayr

§ 1. KoHsepeeHmHi naamgopmu HaOaHHA Mocsaya. 302aabHA XapAaKmMepucmuKa mexHo02ili CmeopeHHsA
KoHeepeeHmMHux naamegopm. KoHyenuyis IMS. Apximekmypa IMS. CmaHdapmusayisa IMS. Mepcnekmusu
enposaoxeHHs UMA ma IMS
§ 2. Biokpumuli docmyn 0o nocnaye. Biokpumi cmaHoapmu iHmepgelicie npukaadHoz20 npoepamysaHHA. KoHyenuis
8id0Kkpumozo docmyny 0o nocnye (OSA) . Apximekmypa OSA/Parlay

Nitepatypa
1. TenexkoMyHikariitai Ta iHpopmariiiai Mepexi : mapyd. [t BUIuX HaBuansHux 3aknanis] / ILI1. BopoGierko, JLA.
Hikitrok, I1.1. Pe3niuenko. — K.: CAMMIT-Kuwra, 2010. — 708 c.
2. Kpusyna B. I'. InokomyHikamiiiHi Mepexi HOBOro nokojinHs : Monorpadis / B. I'. Kpusyua, JI. H. bepkman, C B.
Tomrona ; 3a pen. B. I'. Kpusynu. — K. : IVIKT, 2012. — 288 c.
3. CreknoB B. K. Tenexomynikauiiini mepexi / Crexnos B.K., bepkman JI.H. — K.: Texnika, 2001. — 650 c.
4. CrexuioB B. K. Hogi iH¢popmaliiiHi TeXHOJIOTIT: TpaHCTIOPTHI Mepexi Tenekomy Hikauiit/CrexioB B. K., bepkman JI.
H. - K.: Texnika, 2004. — 328 c.
5. Cucrema ynpaBiliHHS CydaCHUMH TelleKoMyHikaniiHuMu mepexxamu / [Kpusyua B. T'., bepkman JI. H., Kinumam M.
M. Ta in.]. — K.: IYIKT, 2009. — 352 c.



