I[HCTUTYT TENIEKOMYHIKAL,iN, pafioeneKTPOHIKHK
Ta €/IeKTPOHHOI TEXHIKN

OcsimHsa npoepama (cneyianizayii):
NMporpamMHo-anapaTtHi 3acobu papioTexHiYHNX cucTem.
IHbopMauinHi
Mepexi 3B'A3Ky. CucteMHe agMiHiCTpyBaHHSA
TeNneKoMyHiKauinHnx mepex. TexHonorii Ta 3acoou
TeneKkoMmyHikauin. CMapT npuctopoi papnioeneKTpPoHiKM i
BOynoBaHi cuctemun. TenekomyHikauii Ta papioTexHika
(ocBiTHbO-HayKoBa nporpama)

(kog 172/0416)

CneuiansHicms:
ENeKTpOHHI KOMYHiKaLii Ta pagioTexHiKa
(kop 172)

lany3b 3HAHb:

EneKTpoHiKa, aBTOMaTM3aLiA Ta €NIeKTPOHHI KOMYHIiKaLil
(kop 17)

MNepenik gucumnnix
ANA BCTYNY HAa HABYaHHA 3a OCBITHbOIO NPOrpPamolo NiAroToBKU
maricTp

e AHTeHHO-dIiAepHiI NPUCTPOI

e TeneKOMyHiKauilHi Ta iHpopmaLinHi mepexi

e OcHOBM Teopii Kin

¢ Teopia curHanis

e OcHOoBM KomyTauii Ta po3noainy iHpopmaduii

e TeneKoOMyHiKauiWHi cuctemu nepegaBaHHA iHPpopmauii
¢ |[HPOKOMYHiIKaLiNHIi mepeXxi



CneuyianbHictb : 172. EneKTPOHHI KOMYHiKaLii Ta pagioTexHika
lany3b 3HaHb:: 17. EneKmMpoHika, agmomamu3ayia ma enekmpoHHi KOMyHiKauyii

OcsiTHA nporpama (cneuianisauii) (172/0416) : MporpamHo-anapaTtHi 3acoom
pagioTexHidyHuUX cuctem. IHpopmauinHi Mmepexi 3B'A3Ky. CucremHe
aaMiHiCTpyBaHHA TerieKOMyHikauinHux mepex. TexHororii Ta 3acooum
TenekomyHikauin. CmapT npuctopoi papioeneKTpoHiku i BoOyaoBaHi
cuctemn. TenekoMyHikauii Ta pagioTexHika (OCBiTHbO-HayKoBa
nporpama)

OvcuunniHa: AHTeHHO-diaepHi NpUCTpoi

Po3gin 1. NliHii nepepavi enekKTpomarHiTHUX XBuab

§ 1. PeaynapHi i HepeaynapHi, 8idkpumi i 3akpumi niHii nepedayi. Knacugikayis ninili nepeday no muny xeunv, AKi 8
HUX owupoiomeca: a) airii nepedadi 3 xeunamu muny TEM (0eonpogioHi i 6azamonpogioHi, KOaKCiaabHi, CMyHCKO8i i
MIKPOCMYMCKOBI); 6) niHii nepedayi 3 xgunamu eaekmpu4Hozo (Emn) abo mazHimHozo (Hmn) muny xeuns (xeusneeoou
NPAMOKYMHO20, Kpyano2o ciyeHHs, i H-xgunesodu); 8) niHii nepedayi nosepxHeaux xeusb (niHis y6o, dieneKkmpuyHi
xgusnesoou, pebpucmi cmpykmypu); 2) niHii nepedayi ceimao8ux xgunb (niH308i, 03epPKasbHI, B0I0OKOHHO-0MMUYHI
o00HOMoO08i ma 6azamomo0osi).

§ 2. OcHosHi napamempu gidepHux niHili: xeunvosuli onip (NpoeidHicms), nocmiliHa nowupeHHs, ¢pazosa i epynosa
weudKicms, donycmuma Hanpyaa, momyxHicme, pobo4ya cmyaa yacmom, oucrepciliHicme, 061acme 3aCMOoCy8aHHS.
§ 3. AHani3 x8UnboBUX NPoyecis 8 niHiax nepedadyi. PizudHa i MamemamuyHa mooes niHii nepedayi. Pexcumu
pobomu niHili nepeday (6ixcy4oi, cmoa4oi, 3miuwaHux xeusv), exioHuli onip. EkeiseaneHmHicmeo 8i0pi3Kie niHili nepeday
30cepedxeHUM eneKmpPUYHUM Napamempam ma ix 3acmocysaHHA 8 npucmposx HBY. KoegiyieHm giobumms, KCX,
KBX mpakmy.

Po3gin 2. Y3roa)XeHHA aHTEeHHO-PifepHOro Tpakty

§ 1. Bnaus po3y3200XeHHA HO OCHOBHI napamempu mpakmy (Hanpyay 8 AiHii, fomyxHicmb HABAHMAMEHHS,
exiOHuli onip), nompebu y3200xceHHA. CMamucmu4YHa OUiHKA po3y3200H(eHHA MPaKkmy manaumu
HeoOHopiOHocMAMU. EnemeHmu 8y36KOCMYy208020 Y3200H(EHHA MPAKMY: Y8epMbX8uabosuli mpaHcghopmamop,
peakmusHi diagppazmu i cmepxcHi, peakmusHi wineligpu i mpaHcgpopmamopu. EnemeHmu wupoKoCMy208020
VY3200)KEHHA: HepezaynapHi 8idpi3Ku niHili nepeday, bazamocmyneHesi nepexoou 3 4ebuwWescbKo i MAKCUMAbHO-
M/10CKOK XapaKmMepucmuKamu, rnaaeHi nepexoou.

§ 2. ¥Y32004eHHA KOMIEeKCHUX HABAHMAX(EHb 8 CMY3i Yacmom. AHAi3 Ma PO3PAxXyHOK Mpoyecy y3200HeHHA 3d
00MoMo20t0 Kpy208UX HOMO2PAM Ma Komn’ tomepHuUx 3acobis.

Po3gin 3. 3actocyBaHHA Teopii mepek A0 aHani3y i cuHTe3sy HBY npuctpoiB i TpakTis

§ 1. CniscmasneHHA 30004 MPOeKMy8aHHA Mepex( i3 30cepedreHuUMU i po3nodineHUmMuU napamempamu.
bazamonontocHUK (2N-MoaACHUK), AK enemeHm mepexci 3 po3nodineHumu napamempamu. ONuUc pexcumis
b6a2amonostocHUKa MemoOdom AiHiliHoI anzebpu, 3acMoCcy8aHHA MampuyHo2o anapamy. [ToHAMMA HOPMOBAHUX
Hanpye i cmpymie, nadaro4ux i 8idbumux xeuas. Mampuuyi onopie ma nposidHocmeli (KaacuyHuli nioxid) i mampuy;i
po3CiaHHA ma nepedadi (xeunvosuli nioxio).

§ 2. ®izuyHuUl 3micm enemeHmMis Mampuuybs. YMosu 83aEMHOCMI, cumempii i ducunamusHocmi 6a2amonosntoCHUKIB.
TononoeiyHuli Memoo aHanizy mepexc 3a 00MOMO20K0 CU2HAbHUX 2pacghig. EnemeHmMu agemomamu308aH020
npoekmysaHHA. 3acmocyeaHHsa CAIP e 3a0a4yax aHanizy i cuHme3sy 8y3snie i mpakmis HBY.

Po3gain 4. EnemeHTn, By3nm i NpuUcTpoi pigepHoOro Tpakry

§ 1. 180nontoOCHUKU: GKMUBHI i peakmueHi Ha8aHMaxceHHA. YomupunoacHUKU - npucmpoi 3miHu amnaimyou i
¢azu HBY konueaHs. odinbHUKU i cymamopu nomyxcHocmi. [Tobydosa mampuyi po3CiaHHA, OCHOBHI napamempu.
XeunegiOHi T-3’°e0HaHHA (E- i H-naowuHu), 08iliHuli T-micm, kineyesul, winuHHUl i KeadpamHul mocmu.

§ 2. CnpsamosaHi sideanyxysayi Ha 8i0pi3Kax 38°A3aHux niHili nepeday pisHux munig. Mocmogi cxemu i cripamosaHi

8i02anyxyeayi 8 MIKDOCMYHKOBOMY | iHMe2pasbHOMY 8UKOHAHHI. 30CMOCY8AHHA MOCMOBUX CXeM i CIIPAMOBAHUX
sideanyxysayie 8 HBY npucmposx, aHMeHHUX MpaKkmax, 8UMipto8asbHUX YCMAHOBKAX MOWo.

§ 3. YacmomHo-subipHi pinompu HBY. Knacugikayia pinempie no muny yacmommHoi xapakmepucmuku.
HuszbkoyacmomHuli npomomun ginempy i ekgisaseHmMHicme 3amiHU YacmMomHOi 3MiHHOI. Memo du po3paxyHKy
ginempie HBY. Peanizayisa ¢pinempie 30 00MomMo2oto peaKmueHuUX esieMeHmis i 8iopi3kie niHill npeday. AnzopummiyHi
i npoepamHi 3acobu cuHmesy ginompis.



§ 4. Mpucmpoi kepysaHHa HBY. Knacudikauia kepyrouux npucmpois. MexaHi4Hi Komymamopu. AHmeHHi nepe Mukadvi
Ha 2a308ux po3pAOHUKax. HanienpogioHUKo8i enemeHmu 8 Komymytodux npucmposx HBY. Cxemu 3amiwjeHHs |
3acmocyeaHHA 0iodis 3 p-i-n cmpykmypoto. [poxioHi i 8id6usHi pazoobepmayi Ha KomymauiliHux diodax,
ameHtoamopu.

$ 5. ®epumosi npucmpoi HBY. Knacudpikayia pepumosux npucmpois. Baacmusocmi niomazHiyeHux gpepumis:
AsuwWe hepomazHimHO20 pe3oHaHcy, epekm @apades, 3miujeHHA noaa. Pepumosi seHmusi, YUPKYAAMOpPU.
®azosuli yupKkynamop. @epumosi gpazoobepmadi. [lepcmporosaHi Ginempu 3 HOMaA2HiYeHUMU hepumosumu
pe3oHamopamu. CxeMu 3acmocy8aHHA hepumosux npucmpois.

Po3gin 5. Knacudikauia aHteH. OCHOBHI eneKTpoauHamiuyHi NPUHUUNY B Teopii aHTeH. OCHOBHI
XaPaKTEPUCTUKM | NapameTpu aHTEH.

§ 1. PisHAHHA MaKcsenna, npuHyun dsoicmocmi, nema J/lopeHua i npuHyun 83aEMHocmi, meopema
ekgisaneHmHocmi. Budu nonapusayii enekmpomazHimHo20 noss.

§ 2. AmnaimyoHa, ¢pa3oea i noaapusayiliHa xapakmepucmuKu aHmeH. llapamempu aHMeH: CripamMo8aHicms,
KoeiuyieHm nidcusneHHs, WUpUHA 20/108HO20 NeACMKA, piseHb BOKOBUX NesatoCmKis, K.K.0., momyxcHicme i onip
8UNPOMIHeHHS, 8xiOHul onip, dito4Ya 008XUHA QHMEHU, e(heKmuBHa naouid, 8iana3oHHI enacmueocmi.

Po3gin 6. EnemeHTapHi BUnpomiHtoBaui. JIiHilHii enekTpuyHuit Bibpatop

§ 1. AHGAI3 N0A5 8UNPOMIHIOBAHHSA 8 0anbHIl, NPOMIiXHIl i 6auMHix 30Hax. EnemeHmapHuli enekmpuyHuli
8UMNPOMIHI08aY, OCHOBHI 8nacmusocmi, napamempu. MazHimHul sunpomiHoeay (enekmpuyHuli BUMOK, WinuHa).
TypHikemHuli sunpomiHiosay, enemeHm ltolizeHca.

§ 2. 3a0a4a 8UNPOMiHHOBAHHA CUMEeMpPUYHO20 8ibpamopa y einbHomy npocmopi. Po3nodin cmpymy i 3apady no
dosxcuHi sBibpamopa. lone 8unNpPoMiHOBAHHS, PO3PAXYHOK OCHOBHUX napamempis 8ibpamopa. 3acmocy8aHHs
npuHyuny 0goicmocmi 8 3HaX00H(eHHI XapaKmepucmuK eunpoMIiHIOBAHHA WiNUHHUX 8UNPOMIiHI08aYie. Braue
i0eanbHO-npPos8iOHOI NAOWUHU HA 8UNPOMIHIOBAHHSA 8ibpamopis.

Po3gin 7. BunpomiHiOBaHHA B3aEMO3B’I3aHUX eNeKTPUUYHUX BibpaTopis

§ 1. lNone s8unpomiHOBAHHA 080X aKMueBHuUX 8ibpamopis. Teopema nepeMmHOXEeHHA yHKUii cnpamosaHocmi
00UHOYHO20 BUMPOMIHIOBAYA HAO MHOMCHUK CIIPAMOBAHOCMI cUCMeMU 8UNPOMIHI08AYI8.

§ 2. PO3paxyHOK 830EMHUX 0r1opie MemoOoM HaseOeHux e.p.c. BHeceHi i mogHi onopu. Cucmemu 3 080x 38’A3aHUX
sibpamopis. BxiOHi imnedaHcu 38°a3aHuUx 8ibpamopis, nomyxHicms ma onip 8uNPoOMiHIOBAHHA. 38°A3aHi 8ibpamopu
b6insa epaHuyi po3diny.

Po3gin 8. Teopia npuitmanbHUX aHTEH

§ 1. EksisaneHmHa cxema npulimanbHoi aHmeHu. lMpuHyun 83aeEMHocmi 8 meopii nputimansHux aHmeH. lNepedaya
rnomyxHocmi mix 08oma aHMeHamu i 8 HasaHmMaxceHHA. lNoaapusayiliHi xapakmepucmuKu npulimanbHoOi GHMeHU.
Ocobausocmi NpulimaHHA AHMeH 8 yMOoB8ax Wymis.

Po3gin 9. NliHiAHI pewiTKM BUNpomiHIOBauiB. BunpomiHioloui NN0CKi noBepxHi i po3kpusm

§ 1. Cmpykmypa niniliHoi pewimku. JuckpemHa JIAP, diaepama cnpamosaHocmi. Pexcumu 8unpomiHiO8aHHA AiHiHOT
pewimku. Memoodu komneHcauii 6okosux OugpakyiliHux makcumymis, subip Kpoky pewimku. I0eansHul niHitiHUL
8uUNpomiHoeay. Briaue amnaimyoHo-g¢a308020 po3nodiny 36yoxeHHA Ha napamempu J1AP.

§ 2. [ToHAMmMsA sunpomiHo4oi nogepxHi i po3xkpusy. 3acmocy8aHHA NPUHYUNY eKsiganeHmMHocmi 8 meopii
8UMNPOMIHIOBAHHA. CipAMOBAHI 81aCMUBOCMI 1/10CKO20 PO3KPpUBY NPAMOKYMHOI hopmu. lTpocmoposi
xapakmepucmuku. MHOMHUK CIPAMOBAHOCMI Kpy2/1020 po3Kpusy. Ocobausocmi CKaHy8AHHA 20/108HO20 MeCMKA
diaepamu crnpAmMosaHocmi y NA0CKOMY pO3Kpusi. PO3mawy8aHHA 8UNPOMIHIO8aAYi8 Mo PO3KpuUsy.

Po3gain 10. AHTEHHI pewiTKKM. CuHTE3 Ta ONTUMI3aLifa aHTEH

§ 1. MpusHayeHHa aHmMeHHUx pewimok. Cnocobu cKaHy8aHHA. ®a308aHI AHMEHHI pewimKu 3 gpidepHUM ma
poCmMoposuM xusreHHAM. BsaemHul enaue enemeHmie ®AP. AHmeHHI pewimKu 3 YaCMOMHUM CKaHY8AHHAM.
bazamonpomeHesi aHmMeHHHI pewimKku. AHmMeHHi pewimku 3 06pobKoK cu2HaNiIB:GHMEHU 3 HesiHiliHo 06pobKo
cuz2Hasnie; aHMeHuU 3 06pPobKoIo cueHanie enemMeHmMamu n02iKU; CAMOGOKYCYYi AHMeHU; pempaHcaAyiliHi aHmeHu;
AHMEHHI pewimKu i3 CUHMe308AHOI0 arepmypoto; padioonmMuyYHi AHMEHHI pewimKu,; adanmueHi AHMeHHI pewimku.
§ 2. OcHO8HI noHAMmMsA cuHme3sy aHmeH. HadcnpamosaHicme aHmeH. CuHmMe3 onMuUManbHUX AiHITHUX pewimok.
CuHmes JIAP memodom napuiansHux AC.

Po3gain 11. AHTeHu YKX. AnepTypHi aHTEHM.

§ 1. Ocobausocmi nowupeHHs YKX i sumoau 0o aHmeH daHoz2o diana3oHry. [lpocmi nposioHi i wyinuHHIi 8ibpamopHi
aHmeHu. Crnocobu #usseHHA 3a 00MoMOo20t0 080MPOBIGHUX MA KOAKCIanbHUX AiHil. Cumempyroui npucmpoi. AHmeHu
ronepeyHoO20 Ma 8iCb0B020 BUMNPOMIHIOBAHHSA: OUPEKMOPHI AHMEHU, CripanbHi aHmMeHu, 6a2amowinuHHi xeunegioHi
aHMeHU, GHMeHU Ha CMYH#CKOBUX AiHIifIX, GHMeHU nogepxHesux xeusns. MpuHyunu nobydosu wupokKodiana3oHHUX
aHmeH.

§ 2. BunpomiHooBaHHSA 8iOKPUMOR20 KiHUA X8Une8o0y, pyrnopHi aHmeHu. JliH3o8i dienekmpu4yHi ma
memasnonaacmur4yacmi aHmenu. /liH3u /lloHebepeaa. [l3epKasnbHi napaboniyHi aHmeHu.

Po3ain 12. AHTEHU KOPOTKUX XBU/Ib. AHTEHU cepeaHiX, AOBrMX Ta HAAAOBIUX XBU/b.



§ 1. OcHosHi sumoeu 0o aHmeH KX. llpocmi aHmeHu dekamemposux xeusb. POMbiYHi aHMeHU, aHmMeHu Gixcy4yux
x8usnb. CUHPA3HA 20pU30HMAbHA AHMEHA.
§ 2. Bumoau 8o aHmeH. AHmeHu-maumu, -T i [1-n00i6Hi aHmeHu. Ocobausocmi po3paxyHKy napamempis.
Po3gin 13. BumiptoBaHHA NapameTpiB aHTeH. AHTEHM i e/leKTpoMarHiTHa cymicHictb (EMC).
§ 1. Memodu sumiprosaHHA napamempie aHmeH 8 0asbHili 30Hi. A6COAOMHI 8iIOHOCHI 8UMIPHOBAHHA CIIPAMOBAHOCMI
i KoegpiyieHma nidcuneHHA. Memoou 8uMipto8aHHA Noaapu3ayiliHux enacmusocmeli aHmeH. Ocobausocmi
8UMIpIOBAHHA xapakmepucmuk PAP.
$§ 2. Budu 3a8a0 i noHammsa EMC. Bnaue napamempie aHmeH Ha EMC. Bnaue A®P 36y0xeHHA Ha 8UNPOMIHIOBAHHA
b6okosumu neaocmramu. CuHmes aHmeH 3 nidsuuwjeHor 3asadocmilikicmio.

Nitepatypa
1. AHTeHH Ta HpUCTPoi HATBIUCOKUX YaCcTOT: MiApyIHUK. 11s By3iB. /J1.5. Imprnmpkuit, O.f. CaBuenko, JI.B. Ciopyk. — Kuis, 2003.
—495c.
2. lpymuyc 1.H. OcHoBu anTerHoi Texniku: mocibruk / I.H. IIpyxuyc. — JIbBis, 2000. — 220 c.

3. AnTenHi npuctpoi 3aco6iB 38’sa3Ky: HaBd. mociOHuK / A.IL. 3aikin, O.0. 3enencekui, O.B. Tpoupkuii Ta iH. — Xapkis, 2003. —
523 c.

Ancumnnina: TenekomyHiKauinHi Ta iHpopmauiiHi mepexi
Po3gin 1. OcHOBHI BigomocTi 3 Teopii cuctem

§ 1. BusHayeHHA cucmemu. BusHayeHHsA enemeHma cucmemu. TenekomyHiKauiliHa mepexa, AK CKAAOHa cucmema.
Makpo-, MiKpo-, Mme3anioxio 00 sug4eHHA cucmemu

§ 2. 3amKHymi (aemoHOMHI) ma po3iMKHymi cucmemu. JuHamiyHi i cmamuyHi cucmemu. [lobydosa modeneli
CKAAOHUX cucmem

Po3gin 2. OcHoBM moaenein TeNeKoOMYHiKaLinHUX cuctem

1. KoHuenuyisa sidkpumux cucmem

. EmanioHHa modesns 83aemodii 8idkpumux cucmem ISO/OSI

. Onuc cepsicy 8 emasnoHHiIli mooesni 83aemo0ii 8iOkpumMux cucmem
. Mpumimusu cepsicy ma ix popmanizayis

. Cepgic KAHAMbHO20 pieHA

. Cepsicu mepextH020 ma mpaHCnopmMHO20 pigHie
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. CeaHcosuli cepsic
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8. Cepsic pisHA npedcmasaeHHA | 0CHO8U NPUKAAOHO20 cepsicy

Po3gin 3. TononoriyHi CTPyKTypu TeIeKOMYHiKaLiMHUX mepex

§ 1. BusHayeHHA mesaeKomyHikayiliHoi mepei. CKnadosi YacmuHuU mepenci
§ 2. TononoziyHe npedcmasneHHA meneKoMyHIKayiliHux mepec

§ 3. Knacugpikauia menekomyHiKauiliHux mepec

§ 4. Memoduka po3paxyHKy MAKCUMAIbHO20 NOMOKY

§ 5. Mobydosa Oepesa winsxis i penvegy 2pacgha

Po3gin 4. MapLlipyTtusauia B TeIeKOMYHiKaLiHUX mepeXKax

§ 1. BusHaueHHa mapwpymu3sauii. Tabauyi mapwpymu3sayii

§ 2. JuHamiuHi i cmamu4Hi mMemoou mapwpymu3sayii

§ 3. Aneopummu mapwpymu3sayii

Po3gain 5. foctyn A0 KaHany nepesaBaHHA JaHUX

§ 1. Memodu sunadkosozo docmynny

§ 2. [locmyn 8 mepexax 3 WUHHOK MOrnoso02iern

§ 3. flocmyn 8 Mepexcax 3 Kinblyesoro mornoso2ier

Po3gin 6. OpraHu cTaHAapTU3aLii B TeIeKOMYHiKaLiiiHUX mepeKax
§ 1. MixcHapoOHi opeaHu cmaHOapmu3ayii. Cmpykmypa cmaHoapmis

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

Nitepatypa
1. OcHoBu Teopii TenekoMyHikauiii i pagiorextiku [Enexrponnuii pecypce] : HaBu. moci0. s cTya. creniansHocti 172
«Tenexomywikartii ta pagiorexuika»/ KIII im. Irops Cikopcbkoro ; ykian.: I1. B. Kyuepnrok. — Kuis : KIII im. Irops Cikopcbkoro,
2020.-290 c.
2. TeopeTnyHi OCHOBH TENCKOMYHIKAIIHHMX Mepex : HaBd. moci6. /M.M.Kmumam, b.M.Crpuxantok, M.B.Kaiigau. — JIbBiB : BUI-BO
VAT, 2011. - 496 c.
3. Tlomoscekuit B.B. OcHoBu Teopii TenekoMyHikamifiumx cucrem: migpydsnk. — Xapkie: XHYPE, 2018. — 368c.



https://ice.nure.ua/en/books-andtutorials/osnovy-teorii-telekomunikatsijnykh-system

4. TeopeTHyHi OCHOBY TeNEKOMYHiKaliiHIX Mepex : HaBd. moci6. /M.M.Kimmanr, 5.M.Crpuxantok, M.B.Kaiinan. — JIbBiB : Bua-B0
YAJ, 2011. - 496 c.

Owvcumnnina: OcHoBM Teopii Kin
Po3gin 1. OCHOBHi NONOXKEHHA Ta 3aKOHU Teopii Kin

§ 1. BusHayeHHS eNeKmpu4Ho20 Kona, lioeo moodens. 3adayi meopii Kin. Cmpym, Hanpyaa, nomyxcHicms, eHepais -
OCHOBHI ef1eKMPUYHI 8eAUYUHU, AKi Xapakmepu3ytoms CMAaH enekmpoHHO20 Koaa. OOUHUUi 8UMIPHOBAHHS
eneKmMpUYHUX 8eUYUH

§ 2. lMoHAMMA npo monosoeaito enekmpu4yHo20 Kosaa ma liozo epag. linKa, 8y30s, KOHMYpP-MOMNoao2iYHi enemeHmu
enieKmpuYHux Kin. TornosoeziyHi pieHAHHA. 3aKoHU Kipxaoga

§ 3. Modeni akmusHux KomnoHeHmis. [xcepeno Hanpyau ma 0xepeno cmpymy. Modeni peaneHux Oxepen eHepeil
§ 4. dopmysaHHA Mamemamu4Hux moodeseli eeKMpPOHHUX Kin. Knacugikayia enekmpoHHUX Kin ma pexumis ix
pobomu

Po3gin 2. JliHiHi eneKTPUYHi KONa B YCTaZIeHOMY peXXMMi rApMOHIYHUX KO/IMBAHb

§ 1. FapmoHivHuli cuzHan K 308HiWHA 0if HA Koo, lio2o enacmugocmi ma napamempu. [ToHAMmMs 3cysy asz mixc
080Ma 2aPMOHIYHUMU CUZHAAAMU

§ 2. [0OaHHA 20PMOHIYHUX CU2HAI8 KOMIMAEKCHUMU amnnimydamu. OCHO8U MemoOy KOMIAEKCHUX amnaimyo

§ 3. MoHamms npo komnaekcHuli onip. 3akoHu Oma i Kipxzogha 8 KomnnekcHili popmi. KomnnekcHi cxemu
3aMiUWeHHA NacusHUx 080MN0MAIOCHUX KOMIOHEeHMIi8

§ 4. AMnaimyOHo-4acmomHi ma ¢a304acmomHi XapakmepucmuKu nocai0o08HO20 Ma NapasnesnbHo20 KosueasibHo20
Kona, lo2o eubipHi eracmusocmi, pe3oHaHC cmpymie ma Hanpya

Po3gin 3. MepexigHi npouecu B NiHIMHMUX eNEKTPOHHUX KoaxX

§ 1. Komymayii AK npu4uHa 8UHUKHEHHSA nepexioHux npouyecie. 3aKoOHU Komymauii

§ 2. OcHOBU KAacu4yHo20 MemoOy aHani3y nepexioHux npoyecie ma (io2o 3acmMocy8aHHA 018 aHAAI3y nepexioHux
rpoyecis 8 MPocmMux eneKmMpUYHUX KOAaxX

§ 3. OcHosu onepamopHo20 Memoody aHani3y nepexioHuUx NPoyecie 8 eneKMpuYHUX Konax. [lepemeopeHHA Jlannaca
§ 4. OnepamopHi cxemu 3amiujeHHA 080MOMOCHUX KOMIIoHeHmi8. 3akoHu Kipxaoga e onepamopHil ¢popmi.

§ 5. Anzopumm 3acmocy8aHHsA onepamopHo20 memooy 0415 aHAAI3y nepexioHux npoyecie
§ 6. OnepamopHi xapakmepucmuKu AiHitiHUX Kin. [epexioHa ma iMnya6CHA XapakmepucmuKu AiHiliHo2o0 Kona,
830EMO38’A30K MiX¢ HUMU
Nitepartypa

1. MaremaTr4Hi MOJIEITi Ta METOAM aHAJ3y eJIEKTPOHHUX Ki: HaBd. moci6. / FO.4. Bob6ano, P.1. XKemsak, M. /.
Kicennunuk Ta iH.; 32 pefl. A-pa TexH. Hayk, nmpod. F0.5. bobana ta g-pa TeXH. HayK,

2. mpo¢. b.A. Manmzis. — JIbBiB: Bua-Bo JIbBiBchKOi nomiTexniku, 2013. — 320 c.

3. OcHoBH panioenekTpoHiku: HaBd. Toci6. / F0.4. Bobano, P.I. XKemsk, M. . Kicennyauk Ta iH.; 32 pea. mpod.
Bb.A. Mangis. — JIsBiB: Bua-Bo Hau. yu-ty “JIpBiBchka nositexnika®, 2008. — 456 c.

4. OcHoBH Teopii enekTpoHHUX Kilt: miapyd. / FO.4. Bob6ano, b.A. Manm3iii, [1.T'. Craxis Ta iH.; 3a pef. I-pa TeXH.
Hayk, mpod. FO.4. bobana. — JIeBiB: Bun-so Hau. yH-Ty “JIbBiBCchKa mosiTexuika®, 2008. — 322 c.

5. OcHOBH Teopil KiIT: miAPYY. I CTYACHTIB BUIMUX HaBY. 3aKiafiB: y 2-X 4. / HO.0. Kosais,

6. J1.B. I'punuenko, [.0O. Mutrotuenko, O.1. Pubin; 3a 3ar. pen. B.M. lllokana ta B.I. [IpaBau. — X.: Kommanis CMIT,
2008. - 4Y.1.-432c¢c.;4.2.-560 c.

Owvcumnnina: Teopia curHanis
Po3gin 1. JetepmiHOBaHi CUrHaNU, IXHi MaTeMaTUYHi Mmoaeni, napameTpu Ta XapaKTEPUCTUKU

§ 1. MamemamuyHi modeni, napamempu ma xapakmepucmuKu 0emepmiHOBAHUX CU2HAIB Y YacO8ill NAoOUUHI

§ 2. Baacmusgicme opmo2oHanbHOCMi ma KoeepeHmHocmi cueHanis. KopenayiliHi xapakmepucmuKu
demepMiHOBAHUX CUeHaNI8

§ 3. MamemamuyHi modeni ma xapakmepucmuKu nepiodu4HUX cuzHaie y YacmomHill nAouwuHi

§ 4. CnekmpanbHa pyHKyia demepmMiHOBAHUX Cu2Hasie. Baacmusocmi cnekmpasnbHUX Xapakmepucmuk
demepMiHOBAHUX cueHanie. Cnekmpu cueHanie, AKi He 3a0080/1bHAMb YyMO8Y AbCOMOMHOI iHMme2posaHocM.
EHepzemuyHuli cnekmp cueHany. CekmpasbHA 2yCMUHa eHepeaii ma cnekmpanbHa 2yCmuHa nomyxcHocmi

Po3gain 2. BunagKosBi curHanm, ixHi matemaTtuuHi mogeni, napameTpu Ta XapaKTepPUCTUKU

§ 1. Yacose ma yacmomHe npedcmaeﬂeHHﬂ HernepepsHUX 8UNAOKOBUX CU2HAIB;, MAMEMAMUYHA MOOEesIb YaCO0B8020
ma 4acmommHoco npedcmaeneHHﬂ HerepepsHux 8UNAadKosuUX cueHasie

Po3ain 3. AMCcKpeTU30BaHi CUTHANK, iXHi MaTeMaTUYHi moaeni, NapameTpu Ta XapaKTEPUCTUKU



§ 1. Juckpemu3sauis aHan0208ux cuzHanie. CrekmpasnbHUli onuc OUCKPemu308aHO20 cu2Hay. BiomeopeHHs
QaHA/10208020 CU2HAAY HA Nidcmasi OUCKpemHoz20 nepemeopeHHA Pyp’e. BiOHo8s1eHHA 8i0niKie OUCKpemu308aHO20
cuz2Hasny Ha niocmasi KOMrAeKCHUX KoegiuieHmie OuckpemHo2o nepemsopeHHa dyp’e (36opomHe OuckpemHe
nepemeopeHHA ®yp’e)

Po3gin 4. Ludposi curHanu, iXHi matemaTuUuHi mogeni, napameTpm Ta XapaKTepUCTUKMU

$ 1. AHanozo-yugpose nepemaopeHHA. KBAHMys8aHHA 8iosniKie duckpemu308aHuUX cuzHanie. LLlym KeaHmMy8aHHSA.
KodysaHHA K8aHMOBAHUX 8idsiKie OUCKpPemu308aH020 cuzHay

$ 2. LlupuHa cnekmpa yugposozo cuzHany. OCHOBHI MOHAMMSA npo Modynauyito. Budu modynayii. Modynauia
HernepepsHo20 2aPMOHIYHO20 KOAUBAHHA. MamemamuyHi modeni (MM) ma ocHosHi napamempu AM-cuzHaris.
CnekmpaneHuli onuc AM-cueHanie. [puHYuUNn YacmMmomHo20 yWinbHeHHA. EHepeemuyHi xapakmepucmuKku AM-
cueHanis. PizHosudu AM-cuzHanie

Po3gin 5. MatematuuHi mogeni, napameTpm Ta XapaKTepUCTUKU MOAYbOBAHUX CUTHANIB

§ 1. Mamemamuy4Hi MoOesli, OCHOBHI XapaKkmepucmuKu ma napamempu cUzHasie 3 Kymogor Mooy ayiero.
CnekmpansHuli onuc YM- ma ®M-cueHanis. lNlomyxcHicms cuzHasnie 3 Kymoeoro Mmoodynsuiero. Memoou modynayii
20PMOHIYHO20 epeHOCHUKA Yugposum cu2Hanom
§ 2. MoOynsauis imnyabCcHo20 nepeHOCHUKA. 3a2asbHi 8idoMmocmi npo imnysascHy moodyaayito. CnekmpanbHe
npedcmasneHHs AIM-cueHany. CnekmpasnsHe npedcmasneHHA ®IM- ma YIM-cueHanis

Nitepatypa
1. OcHoBH Teopil CHTHAIIB: MAPYY. IS CTYICHTIB BUIIMX HaBY. 3aKiaaiB YKpainu / 3a pen. b. A. Maum3is. — JIsBis: Bunas. nim
«Inimiarusay, 2008. — 240 c.
2. Bonouiit b.10. IlepenaBanns curnanis B inpopmaniiiaux cucremax: Y. 1. — JIssiB: Bua-so Hai. yH-Ty “JIbBiBChKA TOMiTEXHIKA”,
2005. - 194 c.
3. Manmziit b.A. OcHoBH Teopii curHaniB: HaBY. MOCi0. JUIA CTYACHTIB BUIIMX HaBd. 3aknauiB Ykpainu / b.A. Manmsiit, P.I. Kemsx;
3a pejl. I-pa TexH. Hayk, npod. b.A. Mannsis. — JIBis, 2001. — 152 c.
4, Kensx P.I. Teopis curnanis [Enexrponnnii pecype] / P.I. XKensk, M.B. Menens, [.B. Kymuk. — Jlegis: BHC Hau. yH-Ty
“JIbBiBCbKA TOMITEXHIKA”.

Oucuunnina: OcHoBM KomyTauii Ta po3nogainy iHpopmauii

Po3gin 1. OcHosu nobyposn TM3K

§ 1. TeneghoHHa Mepexa 302a716H020 KopucmysaHHA. CmpyKkmypa i npuHyun nobyoosu MixHapoOHoi menegoHHOI
mepexci. CmpyKkmypa HayioHasn6HOI mepexci YKpaiHu

§ 2. OcHosu meopii po3nodiny iHghopmayii. Mamemamu4Ha modess cucmemu po3nodiny iHgpopmayii. OCHOBHI
Xapakmepucmuku i crnocobu npedcmassneHHs MOMOoKie mesnepoHHUX 8UKAUKI8. ucyunaiHu 06c1y208y8aHHA
Po3gin 2. OcHoBM No6yp0BM KOMyTaUiiHUX cUcTem

§ 1. Tunu KomymauyiliHux modyis

§ 2. CuHme3 ma 00cnidxceHHA Yudposux KOMymauiliHux nosie Ha 0CHO8i KOMymauiliHUx Mooysig

§ 3. O0HonaHKosi ma 6azamonaHkosi cmpykmypu LIKI1. OyiHKa ix ekoHomiyHocmi

Po3pin 3. MT20/25

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

§ 2. Ocobausocmi cuHmesy yugposo2o komymauiliHo2o noas muny YIMY Ha 6a3i yugposozo kKomymauiliHozo
MOOYnA. PO3paxyHOK exgigasneHmMHUX MoYoK Komymauyii

§ 3. JocnioreHHA eKOHOMIYHOI epekmusHOCMi 0OHOAAHKOBUX i 6a2amoanaHKo8UX cCMpyKmyp uugposux
KomymauitiHux nonis LICK S12000, 5ESS, MT20\25, EWSD

Po3gin 4. Uudposa cuctema komyrauii 5ESS

§ 1. Hugposa cucmema komymauii 5ESS: 3a2anb6Ha apximekmypa i 0CHOBHI mexHiYHi napamempu cucmemu.
Komnnaekmauia ma poamauwyeaHHa 06aadHaHHA OFC 5ESS 8 aemo3ani cmaHyii. IHmezpansHi 6710KU a6OHEHMCbKUX
ninit ISLU, AlU. Mobydosa yugpposozo KomymauitiHo2o noas muny Yac-lMpocmip-Yac
§ 2. Mpoyedypu 8cmaHo8AeHHA 8HYMPiWHbOCMAHYiliH020 3’€OHAHHA mixc AAJT1 SM1 i AAJT1 SM2 LICK muny 5ESS,
MT20\25

Nitepartypa
1. Jlemux K. O., Bypagok P. A. Cucremu xomyTanii Ta po3nofiny inpopmanii: HaBy. moci6. JIpBiB: Bux-Bo JIbBiB. mONiTEXHUKH,
2022. —332c.
2. Jlosruii C.0., CaBuenko O.4., Bopobienko ILII. ta in. CydacHi TeqeKOMyHiKaIlii: MEpPEkXi, TEXHOIOTi, EKOHOMIKA, YIIPABITIHHS. —
K.: YBII, 2002. - 520 c.
3. y3b B. I. Cucremu komytauii i posnoginy indopmauii. Moayuns 2: HaBy. noci6. / y3s B.I., Conosebka .M. — Opneca: OHAS im.
O.C. INomosa, 2013. — 164 c.
4. Omenbuenko A.B. OcHoBu aHanizy cucrem posnoainy inpopmauii: Hapu.nocionuk. Xapkis: XHYPE, 2007.136 c.
5. MetoanyHi BKa3iBKH 10 caMOCTiiHOT poOoTH 3 auctumiing “OcHoBH Teopii po3moxiny iHpopMarlii” mas cTyneHTiB ycix Gopm



HaBYaHHA crewianbHocTel 3a HampsamoM TenexomyHikauii [Enexrponnuii noxyment] / Ymopsa. A.B. Omenbuenko. — Xapkis:
XHVPE, 2017. - 36 c.

6. MeroauyHi BKa3iBKH 10 MPAKTHYHUX 3aHATH 3 AUCHUILIIHKE “CHCTEMH KOMYyTalil B €ICKTPO3B 3Ky~ IS CTYACHTIB yCiX dhopm
HaBYaHHA crelianbHocTell Hanpamky “Tenekomynikanii” /Ymopsy.: C.B.Omensuenko. — Xapkis, XHYPE, 2008.- 74 c.

7. EnexTpoHHMI HaBYaIbHO-METOMMYHII KoMILieke [ EnekTporuuii pecype]. — Pexum moctymy:-
http://vns.Ip.edu.ua/moodle/course/view.php?id=12302.

Oucuunnina: TeneKomyHiKauidHi cuctemun nepegaBaHHA iHpopmauii

Po3gin 1. MpuHuunu popmyBaHHA KaHa/IbHUX CUTHA/iB aBOHEHTCbKUM 06/1aaHAHHAM cUCTeM
nepepasaHHA

§ 1. MpusHayeHHs bazamoKaHanbHUX cucmem nepedasaHHs (BKCI). OCHO8HI MOHAMMA Ma 8U3HAYEHHSA

§ 2. CmpyKkmypa 83aemornos'a3aHoi Mmepexci 38'a3ky. O0HO- i 080CNPAMOBAHI cucmemu rnepedasaHHs

$§ 3. Modenb KaHany TH

Po3gin 2. Metoau mynbTUNNEKCYBaHHA

$ 1. Kpumepii subopy memoody modynsauii 0ns CI13 YPK

§ 2. [puHyun nobydosu cucmem rnepeda8aHHA 3 YaCMOMHUM PO30ineHHAM KaHanie

$§ 3. Knacugpikauis ma memodu oyiHKU 3a8a0 y KaHA/aX 38'A3Ky

§ 4. Bnaus wymis i 3a8a0 ma 3a2acaHHA 8 AiHiliHomy mpakmi Ha danekicms 0ii 38’a3ky. OyiHKa cmyneHs
308aHMaxceHocmi KaHanie i mpakmis

Po3gin 3. Uudposi cuctemun nepegasaHHA Nne3ioXxpoHHOI iepapxii

§ 1. OcHosHi ocobaugocmi LICI. BukopucmaHHA AIM-modynsayii 0na nobydoesu Cl13 YacPK

$ 2. [luckpemusauyis i KBAHMYBAHHA GHA/0208UX CU2HAAIB

§ 3. MomyxcHicmb wymy K8aHMy8aHHA. CepeOHs MomyxcHicms wymie obmexceHHs. [TopieHAHHA enacmusocmeli
cuzHanie 3 YPK i YacPK

§ 4. MpuHyun pobomu nepemesoprosaya AIM-1 e AIM-2. Ocobausocmi KodysaHHA e LICI 3a A- i u-3akoHamu
K8AHMYBAHHA

§ 5. MemoOuKa 8u3HaYeHHA HOMiHAAbHOI 008MHCUHU pezeHepayiliHoi dinaHku LT das LiCIT, wjo sukopucmosyrome
cepedosuuwe nepedasaHHs /13

Po3gin 4. TenekomyHiKauiiHi cuctemu nepegaBaHHA CUHXPOHHOI LLMdpPoBOi iepapxii
§ 1. Hughposi cucmemu nepedasaHHA CUHXPOHHOI yugpoeoi iepapxii LJCM-CLjI (SDH). Ocobausocmi i
xapakmepucmuku LCI SDH

§ 2. Esponelicoka cxema mynemunnexkcysaHHa CLI
Po3gin 5. CMHXPOHHMIA, ACUHXPOHHMUIT Ta NAKeTHUIT peXXnum nepeaaBaHHsA iHpopmauii

$ 1. Ocobausocmi pyHKYiOHYB8AHHA Mepex 3 Komymayieto nakemis. OCHO8HI cmpyKmypu nidmpumku menegoHii e
Mepexax 3 KOMymayiero nakemis
§ 2. AcuHxpoHHul pexcum pobomu nepeHeceHHs iHghopmauii 3a donomozoto mexHosoezii ATM, FR, IP. Apximekmypa
npomokosie VolP-3’eHaHb
§ 3. MpuHyunu nobydosu padiopeneliHux i cynymHUKosux cucmem repedasaHHA Ha 6a3i mexHono2ili nakemHor i
KaHanbHoi Komymauii iHghopmauiliHux nomokie

Nitepartypa
1. Kypc nexuiii Ta Matepiany Ansd caMOCTIHHOI MATOTOBKM 1 KOHTPOIIO 3HAHB CTYJEHTIB, METOJWYHI BKA3iBKHU 10 J1a0OPaTOPHHX i
NpakTHYHUX poOIT 3 nucnuming «TenexoMyHikawiiiHi cucreMu nepenadi iHpopmarii» [EnexrpoHHNH pecype] — pexuM 10cTyIy:
http://vns.lpnu.ua/course/view.php?id=4251.
2. Kynerin C.B. ®i3nuni npuHuuny nepenadi 1aHux B TenekomyHikaninnux mepexkax / C.B. Kynerin; nepexi. i pen. P.C. Konopiit
(Marepian posmimennit VNS LP KCP).
3. [urepHer-TexHonorii nepenaBanns MoBHuX curHanis / b.B. lypusk, O.B. Tumuenxo, B.I. Cabar, P.C. Konoziii. — JIbBiB: Buzn-Bo
Vkp. akagewmii apykapcrsa, 2010. — 256 c.
4, Kmamvam M.M., Komomiit P.C., TenmexomyHikamiiiHi cuctemu mnepenaBanHs iHQpopmamii. - JIpBiB: Bup-Bo «JIpBiBchKa
nomitexHikay, - 2018.- 632 c.
5. Borpapenxo B.I'. ITapamerpn kananis i Tpaktis LICII, Metoan BumiproBaHHS mapamerpiB i xapaktepuctuk kanamis TY IICII,
OLK i tunoBux mudposux tpaktis / B.I'. Bonnapenko, O.M. Ckpumuenko. — K., 1996. — 46 c.
6. bonnapenko B.I'. OcHOBHI MONOXEHHS IO 3aCTOCYBaHHIO CHCTEM 1 amapaTypu CHHXpOHHOI HU(poBOI iepapxil Ha Mepexax
3B’S3Ky YKpaiHH.
7. Crexnos B.K. Tenexomynikauiiini mepesxi: ninpyu. / B.K. Crexnos, JI.H.Bepkman. — K.: Texnika, 2001. — 392 c.

Oucuunnina: IHpoKoMyHiKaUiiHi mepesKi
Po3gin 1. 3aranbHi npuHuunm nobyaoBu iHGOKOMYHIKaLIMHUX MmeperK



§ 1. 3aeanbHi npuHyunu nobydosu mepexc. 3az2anbHi gidomocmi. Mepexci onepamopis. IHmepHem-cepaic-
nposaliouHa. Mepexci nionpuemcme ma ycmaHos. TeneKoMyHiKauiliHa mepexa. IHghopmauiliHa mepexa.
IHghokomyHiKkauiliHa mepexca. [nobaneHa iHpopmayiliHa iHhpacmpykmypa

§ 2. Moodeni cucmemHoao onucy mepexHoi apximekmypu. [loHamms apximekmypu mepexci. Modesni mononoeiyHoi
cmpykmypu. Modeni opaaHizayiliHoi cmpykmypu mepexi. Modeni noziyHoi cmpykmypu mepexci. KomnoHeHmu i
modesni ¢izu4HOi cmpykmypu mepenci

§ 3. CmaHdapmu npomokonabHux mepexc. EmanoHHa modens OSI/ISO. Mpomucaosuli cmaHdapm cmeKka npomoKosiie
TCP/IP. INepesaau i Hedoniku modesi OSI. [epesazu i Hedoniku modeni TCP/IP

Po3gin 2. TpaHCnoOpTHI mepexi

§ 1. PizHosuOu mpaHcropmHux ceemeHmis. OpaaHizayia mpaHcriopmy 8 ceameHmax LAN

§ 2. TpaHcnopmHi mepexci METRO. TpaHcrnopmHi mepexci METRO Ha ocHO8i 06:1a0HAHHA MOBHICMIO ONMUYHUX
mepexc

§ 3. TpaHcriopmui mepexci CORE. MynbmucepsicHi mpaHcrnopmi mepeci

Po3gin 3. Mepexi goctyny

§ 1. Mepexci docmyny. Mepexci aboHeHmMcbKo20 rposodosozo docmyny. Mepexti aboHeHmMcbKo20 6e3r1poso008020
docmyny. Mepexi mobinbHo2o docmyny. Apximekmypa mepexc docmyny. MynabmucepsicHuli docmyn

§ 2. Inmepmepexi. IP-mepexci i TCP/IP-mepexci. Opearizauilina cmpykmypa IHmepHemy. Memodu ma npomokonu
mapuwpymusauii. [Mpomokon BGP. lpomokoau mpaHcrnopmHo2o pisHsa e mepexcax TCP/IP

§ 3. MepexcHi cayncbu. Cneyuikayia cnymb 3a pexumamu HaOaHHSA Mocay2 Kopucmysa4am. Acriekmu sKkocmi
06cny208y8aHHA. XapakmepucmuKa mepexcHo2o0 mpagiky. Cayxba QoS

Po3gin 4. KoHsepreHTHi nnatpopmu HagaHHA nocayr

§ 1. KoHeepeeHMHI Naam@opmu HaOAHHA Mocaye. 302a6HA XAPAKMEPUCMUKA MeXHO/102ili cCmeopeHHA
KoHeepzaeHmHux naamgopm. KoHyenuis IMS. Apximekmypa IMS. CmaHoapmus3sayia IMS. lepcnekmusu
snposadxeHHs UMA ma IMS
§ 2. Biokpumuli docmyn do nocnaye. Biokpumi cmaHdapmu iHmepgelicie npukaadHo20 npozpamysaHHA. KoHyenuis
8idkpumozo docmyny Ao nocaye (OSA) . Apximekmypa OSA/Parlay

Nitepartypa
1. TenexomyHikartiiiti Ta inopmaliitai Mmepexi : miapyd. [ Bunmx HaBuansHux 3aknaais] / TLI1. Bopobienko, JI.A.
Hixkitrox, I1.1. Pe3niuenko. — K.: CAMMIT-Kuura, 2010. — 708 c.
2. Kpusyna B. I'. [nhoxomyHikaniHi Mepexi HOBoro mokoxinHs : MoHorpadis / B. I'. Kpusyna, JI. H. bepkman, C B.
Tomona ; 3a pena. B. I'. Kpusyuu. — K. : AYIKT, 2012. — 288 c.
3. CrexuoB B. K. Tenexomynikamiitai mepexi / CrexnoB B.K., bepkman JI.H. — K.: Texnika, 2001. — 650 c.
4. CrexinoB B. K. Hosi iHdopmariiiHi TeXHOIOTIi: TpaHCIOPTHI Mepexi TenekomMy Hikanii/CrexinoB B. K., bepkman JI.
H. — K.: Texnika, 2004. — 328 c.
5. Cucrema ympaBimiHHS Cy9aCHUMH TeleKOMYyHiKaminaumu Mepexkamu / [Kpusyna B. I'., bepkman JI. H., Kiumam M.
M. Ta in.]. — K.: AVIKT, 2009. — 352 c.



