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1. 3arajibHi MOJI0KeHHS
DaxoBuit icMT (BCTYmHI  BHUNPOOYBAaHHS) NPOBOAMTBECS — HPUIAMAIBHOIO

KoMicier0 XMeNTbHULBKOrO HAliOHAJIBLHOIO YHIBEpCHTETY — 3a chemianbHictio G5
«ENeKTpOHIKa, elIeKTPOHHI KOMyHiKallii, Ipuiago6yayBaHHS Ta pagioTeXHIKay.

MeTta ()axoBOro iCHTy MOJSrae y mepeBipli 37aTHOCTI 0 onanyBaHHs OIII]
«EJIEKTPOHHI CHCTEMM Ta Mepeki KOMYyHiKaliit» apyroro (MaricTepchKoro) piBHS

BUIIIOI OCBITH Ha OCHOBI paHille 3100yTUX KOMIIETEHTHOCTEI.

[lix yac BUKOHAHHS 3aBIAHHS IEpPEBIPAIOTHCS 3HAHHSA, BMIHHA T4 HABHYKH
CTYyJCHTIB LI0JI0 PO3B’S3aHHS MEBHUX 3aBJaHb 3 TEOpii IH(opMaIlii, KoJyBaHHs Ta
repejiayl CHIHaJIiB, CUCTEM PYXOMOIO 3B’SI3KY Ta BOJOKOHHO-ONTHYHHX MEepex Ta
CUCTeM, 1H(QOpPMALIIHUX MepeiaBalbHUX Ta MPHIMATLHUX IIPUCTPOIB PaJIIOCHCTEM,

U(PPOBHX CHCTEM KOMYTALIii Ta po3noiny iHbopMarii B KOMYHIKal[IHHUX MeperKax.

2. TexHouorisi npoBeeHHst paX0BOro iCNUTY
Iecnutr mposomuTecs y dopmi TecTyBaHHS i3 KOMII FOTEPHOIO 00pOOKOIO

pesynbTaTiB. CHCTeMa NPOBEJEHHS BCTYIHHX iCITMTIB € OPUTIHAIHHOIO po3p0OKOIO
XHY 1 3axuena cBionTeom mpo aBropcbke mpaso Ne 39534 gin 08.08.2011 p. Bona
po3po0JieHa Ha MiACTaBi TaKMX JOKYMEHTIB: 3akoHy Ykpainu «IIpo Buiy ocBiTy»,
«llonoxenus npo mnpuiimManeHy komicito XHVYy, llopsinky mnpuiiomy 10 BHIIHMX
HaBYabHUX 3aKnaaiB  Ykpainm Ta IlpaBun npuifomy 1m0 XMeIbHHUIIBKOLO
Hal[IOHAJIBHOTO YHIBEPCUTETY.

OCHOBHI TIOJIOXKEHHS CHCTEMHM TECTYBaHHS i3 KOMIT FOTEPHOI 00pOOKOIO
pe3ynbTaTiB BUKIAJeHI HIXk4e. ba3u 1aHUX TeCcTOBUX 3aBHaHb CTBOPIOIOTHCS IS BCIX
QMCLMIUIH, 3 SKMX IIPOBOAUTECA TECTYBaHHS, IIOPIYHO TIONOBHIOIOTHCH |
BJOCKOHAJIIOIOTECH.

basu nanux TecroBux 3aBmaHp a0 HaBYANBHI NporpamMu, 3a SIKUMH BOHHU

CTBOPEHI, € BIAKPUTHMH. Y HiBEPCUTET IOPiYHO OIIPUIIIOHIOE IX Y ManepoBoMy abo B
eJIEKTPOHHOMY BHIJISAI.

BianoBiganbHicTs 3a 3MICT i1 SKICTB TECTOBUX 3aBAAaHb IIOKJIAJA€TLCI HA
3aBl/lyBa4a BUILyCKOBOI Ka)eJpH Ta rapaHTa OCBITHBO] [IPOTrPaMH.

st aBromarusoBaHoro QopmyBanHS 6ineTis BUKOPUCTOBYIOTh KOMILJIEKC
KOMII' IOTEPHHUX IPOrpaM, siKi KOMIOHYIOTh 6a3M NAHHX TeCTOBMX 3aBJIaHb 3 KOXKHOI
TUCLHUIUIIHY, (GOPMYIOTh eK3aMeHawiiHi GileTH 3a TOMOMOIoo BUITAJIKOBOI BUOIPKH
Ta PO3APYKOBYIOTH 1X.

Exzamenaniiini GineTH, 1m0 BKIIOYAIOTE TECTOB 3aBIaHHA, (QOPMYIOTH |
THPAXKYIOTh KOMIT'IOTEpPHHMHU 3ac00aMu Tepe] oYaTkoM TE€CTyBaHHs. blieT BKioyae

50 TecroBux 3aBaans. Chopmosani Gizern 3aCBIAYYIOTECS MEYATKOK MPUHMAIBEHOL
KOMICI].




Homep KOXXHOro ex3aMeHalllifHoro Olnera 30I1ra€TbCss 3 HOMEPOM TaJlOHA
BIJITOBIZIEN, IKUU JIOTAETHCSA 0 HBHOTO.

Opranizaifiss aBTOMaTU30BaHOrO (OPMyBaHHSI KOMIUIEKTY €K3aMEHalllMHUX

OUIeTIB A0 BCTYIIHHUX ICMHUTIB, KOHTPOJIb 3a HUM ITOKJIQHAETHCS Ha BIANOBIJAIBHOIO
cexkpertaps [IpuitManbpHOI KOMicIT a00 MOro 3acTyIHHUKA.

TectyBaHHS NPOBOAUTHECS BIAMOBIAHO OO PO3KIaAy B ayauTOplsX, IO
o0nanHaHl HEOOXITHUMH TeXHIYHUMH 3aC00aMHu.

[Iponyck BCTYNHHKIB OO ayAWTOpPll TECTyBaHHS IIPOBOAUTH BIAINOBIAAIBHUN
cekperap IIK Ta ioro 3acrynHuku. [Ipu 1BOMY ImepeBIpsS€TbCS IacropT Ta
[eperycTkKa, y siKkiii BkazaHa oco0a BCTYITHHMKA, JjaTa 1 4yac TeCTyBaHHS.

KoXXHHUIl y4YyaCHMK TeCTyBaHHS BUTATYE HOMEp, SKUH BKazye HOro Micue B
ayautopii. Bcl Micus 3a cTojiaMu MpOHYMEPOBaHI.

B ayauroplli TecTyBaHHS  JO3BOJSETHCS  MNPUCYTHICTH  TI'POMAJICBKHUX
crioctepirayiB (y T.4. 3 ykclia 0aThbKIB BCTYITHHKIB).

BeTrynmHukaM BUIAIOTBCS TUTYJIbHI JIUCTH 1 MPOBOJAMTHCS PO3’ICHEHHS IIOAO0 1X
3alIOBHEHHS.

[Ticns po3MilIeHHSI YYacCHUKIB TECTyBaHHS B ayJAUTOPIl BCTYIHUKH OCOOHCTO
BUOMPAIOTH €K3aMeHalliH1 O0171eTH, 110 PO3KJIaJieHl Ha CTOJII.

[Ticna oTpuMaHHs exk3aMeHAUiWHMX OiIeTIB BCTYNMHHUKH IIPAIIOIOTh HAJl
pO3B’A3aHHAM TECTOBUX 3aBHaHb MMPOTITOM BCTAHOBJIEHOI'O 4acy.

Tanonu BIAMOBIAEH HAAAIOTHCS KOXXHOMY BCTYIIHUKY B OJHOMY €K3eMILISPI.
3a00pOHSETHCS BUAA4Ya BCTYITHUKY JIPYIroro TajoHa. TaJloH BiANOBiAeH 3a[I0BHIOETHCS
BCTYITHUKOM BIAIOBIAHO JI0 PO3’ICHEHHS 111010 1X 3aII0BHEHHS.

[Ticnst 3akiHYeHHs poOOTH Hax Tectamu, abo moOiraHHs OO0 KiHUA 4acy,
BI/IBE/ICHOT'O Ha TECTYBAHHS, BCTYITHUKH 3/1al0Th MiAIHCaHi poOOTH pa3oM 3 TaJIOHAMU
BIATOBI/IEH, K1 /10 TOYAaTKy CKaHyBaHHS 3HAXOIATHCSA HA CTOJII €K3aMeHaTopa.

CkaHyBaHHs TaJOHIB BIJNOBiJeH IOYMHAETHCS Iicasd 37a4i pobiT Bcima
BCTYIHUKaMH y 1X IIpUCYTHOCTI. IIpoliec ckaHyBaHHS TAaJOHIB BiAINOBinei
JAICMOHCTPYETHCA 3a JIOIIOMOI'0IO [IPOEKTOPY Ha BEJIMKOMY €KpaHi.

[Ticisa 3aKiHYeHHsS CKaHyBaHHS Ta KOMI'IOTEpHOI 0OpPOOKHU TaJOHIB BiAmoBineii
pe3ynpTaTH TECTYBaHHSA JEMOHCTPYIOTBCS Ha €KpaHl y BHIVIAAI €K3aMeHalliiHOI
BIZIOMOCTI, B sIKili Bi/ICYTHI Npi3BHII[a BCTYIIHUKIB, a € JIMIIE HOMEDP eK3aMeHaI[iiHOTro
Oinera. Jlani nepconan npuitManbsHOI KOMicii BHOCHTE B KOMIT'I0Tep iH(bOPMAIi0 po
BIATOBIHICT HOMEpa eK3aMeHalliliHoro Ginera mpissuiry BeTynHHMKa. Ha ekpani
JIEMOHCTPYETBCSL  €K3aMeHallliiHa BIJOMICTh 3 TIPI3BMINAMH BCTYIIHHKIB, SKa
PO3ZIPYKOBY€ETBCS 1 3aBIPAETHCS BIANOBIJAIBHAM CEKPETapeM IPHIMalIbHOT KOMICil.

Kpurepil ouiHioBaHHA Ta (axoBOro iCIUTY OCOGNHMBOCTI MepeBeeHHS
KUTBKOCTI TMpaBUIBHUX Bimmosizedt y 200-6GanpHy mKamy 3aTBEPKYIOTECS Ha
3acinanH1 [IpuiimaneHoi koMicil Ta HaBoaATECs B HoAaTky 10 [IpaBu [IPUAOMY.



3. IlepeJik OCBITHIX KOMINOHEHTIB (HABYAJbHHX AHCUHUILIIH), HA 0a3]1 AKHX

CKJIAIA€THCS ICITHT
Y nporpami HaBeAeHl T€MH, 3a SIKUMHU y JIOBUIBHOMY MOPSAKY C(HOpMOBaHI
TE€CTOBI ITUTAHHS.

3.1. Teopis indopmanii, koaAyBaHHS TAa Nepeaayi CHrHAJIB
Y3arajipHeHa CTpyKTypa oOMiHy iH(OpMAII€0 Ta MPUHIUIIH Iepeaadi inpopmarrii

B €JIEKTPOHHUX KOMYHIKaUlsAX. [[oHATTsA KaHanB 3B’ A3Ky. PI3HOBUM KaHaJIIB 3B’ S3KY,
CUTHAJIIB, 3aBaJl, CIOTBOPEHB, Ta iX (DYHKIIIOHAIBHI IEPETBOPEHHS B KaHAJIAX.
IlapameTpu Ta XapaKTepUCTHKHA KaHaJlIB, CUTHAJIB Ta 3aBaJi B YacoOBIM Ta
cnekTpaiabHld 30HaX. IligroroBka 10 1udpoBoi 00poOKH, AUCKpeTH3AIld,
KBaHTyBaHHs. VIMoBipHicHe moHaTTs iHdopMmauii. KinekicHi Mipu indopmarii mix yac
30epexxeHHs Ta nepeaadi AaHuxX. AndapiT Ta aHcaMOJb 3aIeKHUX Ta HE3aJIeKHHUX
MOBIIOMJIEHb. EHTpomiss pKepen 3alle)KHHMX Ta  HE3aleXKHUX  I10BiJOMIIEHb.
HanMipHicTe  JoKepen AMCKpeTHMX moBizomiieHb. CHibHA Ta B3a€MHA EHTPOIIiS
Jokepen noBlgomiieHb. llIBuakicTe mnepenmaui  iHdopMalii  KaHalaMH  3B’SI3KY.
[IpomyckHa CIpOMOXHICTE CUMETPUYHUX Ta HECUMETPUYHUX KAHAIIB €JIEKTPOHHMX
KOMYHIKall# 13 3aBajiaMu. IMITyIbCHO-KOZOBAa MOIYJIsLis Ta 11 pisHOBUAM. [lenbTa-
monyssimisg. Curma- Jenbra MoAaynsuis. 3aranbHa Kiacudikaimis IUGpPOBUX KOZIB,
OCHOBHI 3aJ1a4l, BU3HAYEHHs Ta TePMiHU Teopii KoayBaHHs. PopMyBaHHsS LHU(GPOBUX
CUTHAJIBHO- KOJIOBHUX KOHCTPYKLIM. HuspkodyacToTHe KoayBaHHS (KOAyBaHHS Oe3
[IOBEpHEHHS N0 HYyJId, MaHuyecTepchke KOAyBaHHS, 0araTOIO3HUIIHHI KOAW, KOO 13
3aTPUMKOIO, Touo). EdexTuBHEe KkomyBaHHSI: KOOW 3 MaM'ATTIO, apu(MeTHYHE
KOZyBaHHS, CJIOBHMKOBI METOAM KoAyBaHHS, LZ-anroputMmu., anroputMu XaddmeHa
ra lllennona-®ano. 3aBajocTiiike KaHalbHE KOAYBAHHS: JIiHIMHI OJIOKOBI KOJIM.
3BHYaliHUK Ta po3WUpeHudt koau Xemwminra. Lluxmiuni komu. IlomiHoMianbHe
MPEACTaBIE€HHA CHUCTEM KOIyBaHHsS- NEKOJyBaHHSA. TBIpHI Ta MepeBipHI MaTpuili
mukmyHuX koxiB. Kox IN'ones ta BUX komw. HenepepBH1 3ropTkoBi kogu KaHainy.
Konysanus Ta pnekomysBanHa kofiB Pima-Conomona. IlpuHuunu noGynoBu Ta
BUKOPUCTAHHS CKJIaJAeHHUX KOJ1B. TypOokonyBaHHs. BiioyHl HenoaiJibHI KOIH JUIS

peanisauil 6ararocranuiiinoro nocrymy. Binapui oproronansni 6asucu Pagemaxepa,
Youa, Anamapa.

Ilepenik pexomengoBaHoOI JiTepaTypu
l. Cemenko A.I. Cyuachi TexHousorii iHGOKOMyHIiKalilfiHHX Ta KOMIIT FOTEPHHUX

Mepex: MoHorpadist / A.l. Cemenko, FO.M. Boiiko, O.M. Illmyp, I. B. CTpenkoBcbKa,

B.B. Kopunncekuit, P.O. Sposuii; nix 3ar. pen. A.l. Cemenka. - Kuis: €Bporneiicskuii
yHiBepcuret, @O-I1 Bineupkuii P.I'., 2024.- 557 c.



2. ITonneBcekuit b.M. Teopis indbopMmauii B 3amavax: miapydyHuk / bBb.M.
[Topnescokuit, P.€. Pukamoxk. — Kuis: «llenTp yubosoi mireparypu», 2019. — 271 c.

3. 1IBaunu I'.I'., Toncroii B.B., Ilerpeuyk JL.M., IBamenko [O.C., I'ynseBa
O.A., Cobonenxko O.B. Cyyachi 1HbOpMaIIHHO-KOMYHIKAIIIHHI  TEXHOJOTII:
HaBuaneuuit nociouuk. — [ainpo: HMetAY, 2017. -230 c.

4. boitko IO.M. Teoperuuni acmekTH MABUIIEHHS 3aBaJOCTIMKOCTI M
e(PEKTUBHOCTI OOpOOKM CHUTHAJIiB B PAJIOTEXHIYHHX TIPUCTPOAX Ta 3acobax
TEeJIEKOMYHIKalllMHUX CUCTEM 3a HasiBHOCTI 3aBaj: MoHorpadis / FO. M. Boiiko, B.A.
Ipyxunin, C. B. Tomona. - Kuis: Jloroc, 2018. - 227 c.

>. bepkman JI.H., XXypakoscekuit b.1O., Makapenko A.O. Teopis nepenadi qaHux
B IHpokoMmyHIikanisx. HaBuaneuuii mociouuk. —K.: AYT, 2015. - 160 c.

6. TenexomyHikauiliiHl cucteMu mnepenaBaHHs iHdopmalii. MeToau KoayBaHHs

[ Texct]: HaBy. mocibuuk /P. A. Bypayokx, M. M. Kinumam, B. B. Kosans. — JIbBiB:
Buna-Bo JIpB1B. momitexHiku, 2015. — 476 c.

7. Inpuenko ML.IO., KpaBuyk C.O. Tenexomynikaniiini cucremu. — K.: Haykosa
nymka, 2017. — 738c.

8. Kosans 0. B. Indopmauiitni Mepexi: Hapuanpauii mocionuk / 0. B. Kosaip,
A. b. CraBpoBcekuii. — Kuis, 2021. — &4 c.

3.2. CucremH pyxomMoro 3B’si3Ky
3arajibHa XapaKTepPUCTHUKA, OCOOJMBOCTI IMOOYJOBHM CYYaCHHUX CTLIBHUKOBHX

cucteM 3B's13Ky (CC3). CranzapTu CTIIBHUKOBHUX CHCTEM PYXOMOro 3B's3Ky. Di3uuHi
npuHIUnu modyaosu CC3.

CrinbHukoBa Tenedonist GSM - apxitexkTypa i cucTeMHi acrekTd. Twumu
MOOUTBHUX cTtaHIii. Ilizcucrema 6a3zoBux cranmiii BSS. MepexxHa i komyTaIlliiHa
mpacucrema NSS. Tlincucrema kepyBanus mepexero NMS. IIportokomn mepexi GSM.
HacrorHo-4acoBe mianyBanHs y cranzapri GSM. CrpykTypa KajapiB y crammapri

GSM. Opranizanis 4acToTHHX, (Gi3UYHMX Ta JOriYHMX KaHamiB. [lepenaya naHux y
cucreMi GSM: MMS, SMS. Ocuosu texnonoriiit GPRS, HSCSD, EDGE.

HInsxu eBomonii MOGITEHOTO 3B’A3Ky 10 TPEThOro rnokoiinus. Cucrema IMT-
2000, cepBicHI BUMOTH, YaCTOTHHI pecypc, CyMicHicTb. IIpuHummy 100y JOBU Mepexi
CDMA: OararocTaHIiiHMII [JOCTYl 3 KOJOBHUM DPO3ILIEHHAM, BUKOPHUCTAHHS
HU(PPOBHUX OPTOTOHANBHUX Ta KBA310PTOTOHANBHUX OA3MCIB.

Cucrema CDMA IS-95. OcHoBHi mociyru, apxiTekTypa, KaHaiu Tpadika I
KEpYBaHHsA, peecTpalls B Mepexki, OOMiH CHrHalIaMHu B pajioKaHal 6a30BOi CTAHIIL,
PUKIad POOOTH, ayTeHTH(iKawis Ta WMPPyBaHHS, KOAYBAHHS B NpsIMOMY Ta

3BOPOTHOMY KaHalll, KepyBaHHS BCTAHOBJIEHHsS 3’€JHAHHA B KaHANAX, MSKHii
XEH/I0BED.



3JarajpHa XapakTepUCTHKa OCOOJMBOCTEH Ta MOXJIMBOCTEH BHKOPHCTAHHS
wpoxkocmyrosux 3G CC3 CDMA (WCDMA), UMTS, CDMA ONE, 3XMC, HDR,

| Xtreme, UWCC-136.
CC3 UMTS: apxitekrtypa, kopuctyBanbHuIbKe 00nanHanus (UE), koHTposep

pamiomepexi (RNC), nmentp kxomyrtamii MOOGIIBHOrO 3B'i3Ky, CTPYKTypa KaHalliB
UMIS, nporokoiapHa MoOJenb, IUIOIIMHA KepyBaHHS Ta KOPHUCTYBada, IUIOIIMHA
KepyBaHHS TPAHCIIOPTHOIO MEPEXE, IHTepPEeCH CTUKIB Ta OKPEMHX IIISHOK,
piBeHb KepyBaHHs pamiopecypcamu (RRC), ocHoBHI npouenypu mig uac GopMyBaHHS
KaHaJl1B, OCHOBHI TaKTUKO-TeXHI4HI XapakrepucTuku UMTS.

CC3 LTE. 3aranpHa XxapakTepucTHKa Ta BiAMIiHHOCTI. OCHOBH OPTOTrOHAJIBHOIO
0araTOCTAHIIIMHOIO JOCTYIy 13 YaCTOTHHM pO3aileHHsAM KaHainie — OFDMA.
Ctpykrypa 1 popmyBanHss OFDMA- cy6kanainis B Texsounorii LTE.

CC3 WIMAX. 3aranbHa XapakTepucTHKa Ta BiaminHocTi. TexHomorii

IHTEJICKTYalbHOI aHTeHW. UYacTKOBe INOBTOpPHE BHKOPHCTAHHS YacTOTH. [ pyroBe

PO3CHJIaHHS 1 IIMPOKOMOBHe o0OciyroByBaHHs. I[lapamerpu cucreMu "MOOGITBHUIA
WIMAX". Apxitektypa mob6iisHoro WiMAX.

Ilepenik pekoMeHna0BaHOI JIiTEPATYPH

1. CemenoBa O. O. CucreMu pyxoMoro 3B'S3Ky : HaBYAJIBHHUI IOCIOHHK /
0.0. CemenoBa, A. O. Cemenos, B. C. Benos. — Binnung : BHTY, 2017. -185 c.

2. ["omosin }O.O. OcHoBH pazio3B’s3Ky 3 pyXOMHUMHU 00’ €KTaMH : HaBY. MOCio.
Kuis: IC33I HTVYYVY KIII, 2016. — 322 c.

3. JInil pamioss’asky Ta aHrtenHi npuctpoi. Hasuanmsnuii mociGumk /[M.]I.
Ineinos, T.I'. I'ypeekuii, I.B. Bopucos, K.M. I'punienox]. — K.: BITI, 2018. — 250 c.
4, Marsch P., Bulakci O., Queseth O., Boldi M. 5G System Design:

Architectural and Functional Considerations and Long Term Research /Marsch P.,
Bulakei O., Queseth O., Boldi M. - John Wiley & Sons, 2018. — 608 D.

5. Afif Osseiran, Jose F. Monserrat, Patrick Marsch. «5G Mobile and Wireless
Communications Technology». - 2016.

0. Caiiko B.I'., Kasimipenko B.fI., JlitinoB FO.M. Mepexi 6e3apoToBoro
HIMPOKOCMYTOBOro noctyiry. HaBuanesuuii nocionuk. — K.: IVT, 2015. — 196 c.

3.3. BoJIOKOHHO-ONTHYHI Mepe:Ki Ta CHCTEMH

Meroau nepenadi iHGopMalii M0 BOJTOKOHHO-ONTHYHMX JiHISNX. Y3aralsHeHA

CIPyKTypHa CXeéMa CHUCTeMH Inepenadl iHdopmamii i 11 OCHOBHI eJeMeHTH.
DopMyBaHHSA Ta MYJIBTHIIIEKCYBAHHS MOTOKIB JaHUX.



OCHOBHI  €JIeMEHTH BOJIOKOHHO-ONTHYHOro  Kabemo. baratomMoioBi
npoduieM nokasHuka 3anomiieHHs. 3akoH CHemnlyca. [Tomayga cBitia B OB.
[lommpeHHss  eneKTpOMAarHiTHOI €Heprii MO0 CydyacHUX KalensX 3B S3KY.
OnHOp1aHI 1 HEOQHOPIIHI, 130TPOIHI 1 aHI30TPOIHI JiHIMHI cepefoBUIA. XBUIbOBUH
aHam3 nomupeHHs Mo B OB. KorepeHTHi mkepena ONTHYHOIO BHUIIPOMIHIOBAHHS.
| 'eomeTpuyH1 Ta ONTUYHI MapaMeTpH onToBojoKkHA. KoedilieHT 3aracaHis ONTHYHOTO
cUrHaiay. BHyTplIIHBOMOI0BA, MIXKpPOJOBa Ta MOBHA JUCIIEPCis ONTHYHOIO CHUTHATY.
Knacugikamis BTpat y 3’eqHanasx OB.

OcHOBH MOOYZ0OBM ONTHYHUX CUCTEM Iepenadi. BHAM MyJIbTHIUIEKCYBAHHS B
ONTUYHUX cUcTeMax mnepenadl. CTpyKTypa MOAYJIIB ONTHYHOI Mepeaadi Ta Mpuiiomy.
CHHXpOHI3aIlll B ONTHYHUX cucTeMaX. L{udpoBe MyIbTUINIEKCYBAaHHS B ONTHYHUX
cucremMax  mepenayl.  IIpsmMa  Momynsmis — ONTHYHOTO  BHUIIPOMiHIOBAHHSI.

OnocepeikoBaHa MOIYJIALIS BUNPOMiHIOBaHHs. [TiZCHIIEHHS ONTHYHOIrO CUTHANY i3

neperBopeHHsAM. [Tincunenns ontuunoro curuany 6e3 rnepeTBOPEeHHS.

Ilepenik pekomeHg0BaHOI JiTepaTypH

l. I'ons B.JI. Tenexomynikaniiini Ta inpopmauiitai mepexi / B.JI. T'ons, Ipxa M.C.
— Kuis: IC33I KIII im. Irops Cikopceskoro, 2021. — 250 c.

2. KypakoBcekuii b. 0. Komm’rorepni Mepexi: HaBy. moci6uuk /B. IO.
Kypakoscbkui, I.O. 3enis. - Kuis: KITI im. Irops Cikopceskoro, 2020. — 336 c.

3. Kapmnykos JI.M. BonokoHHO-0NTHYHI JTiHIT 3B’A3KYy: HaBYAIBHHUI MOCIOHUK LIS
CTYACHTIB BHINMX HaB4albHUX 3akiaxis / JI. M. Kapnykos, O. B. Ilexotuxin, B.O.
Bockoboitank — 3anopixoks: HY «3amnopisska nomitexnikay, 2020. — 153c.

4. Hamox B. O. OnroenextpoHika: Big Makpo m0 Hano. Ilepenasamus,
[IEPETBOPEHHS Ta MPUMMaAHHS ONITUYHOTO BUIIPOMIHIOBAHHS: HaBY. noci0. V 2 kH. / B.
O. Hamok. — K.: KIII im. Irops Cikopcbkoro, Bun-so «ITonitexnikay, 2018. — Ku. 1. —
376 c.

J. Kopuak 10. Onroenexkrponna indbopmaruka. Tom 1. OcHoBHi NPUHLIUIIH Ta
Mpunaan: HaB4anbHUU nociOHMK / 1O. Kopuak, }0. ®yprana, C. Puxmok. — JIbBiB:
JIHY 1meni IBana ®panka, 2016. — 312 c.

6. Kuce O.M., Kopsiituyk B. I. IIpoekTyBaHHS BOJIOKOHHO-OIITHYHOL TPaHCIIOPTHOI
Mepexi: HaByanpHMIA MOCIGHHUK 3 KypCOBOTO Ta JUIIJIOMHOTO pOeKTyBaHHs, - Oneca:
OHA3 im. O.C. ITomoBa, 2016 — 92 c.

/. boiiko FO.M. OcHoBu paniodoroniku: Hasy. moci6. U. 1 / FO.M. boiiko, B.A.

Upyxunin, M.IL. TpemGoseupkuit, M.I. Pe3nikos/ 3a 3ar. pen. M.I. Pe3nikoBa. — Kuis:
Kapagena, 2020. - 184 c.




3.4. Indpopmaniiini nepeaaBaibHi Ta NpUHiMAJIBLHI NPHCTPOT pagiocucTeM

OcHOBHI ~ MOHATTA,  Kiaacudikalis 1  TEXHOJOrI  pajioeNeKTPOHHHUX,

IHQOPMAIIHUX CHCTEM 1 Mepex. Y3arajgbHeHa CTPYKTypa paioTeXHIYHOI CHCTEMH
€JIEKTPOHHUX ~KOMYHIKaIli, ponb 1 Micue pagionepenasansuux (PIIII) Ta
paxlonpuitMansHuX npuctpois (PIIpI]).

Ilpnsnavenns ta xnacudikalis pamioneperaBajJbHUX IPUCTPOIB. Y3araabHeHa
ctpyktypa PIIII Ta ii ocHOBHI eneMeHTH: 30yIHHMK, IPOMIKHI KacKaJiH, [TOMHOXYBay
YaCTOTH, MOJYJATOP, MIJCHIIOBAY IIOTYKHOCTI. 30yIHUKM miamasonuux PIIIL.
[{nppoBl cHHTE3aTOPU YACTOTHU MPSIMOTO 1 HEMPSIMOTO CUHTE3Y.

BxinH1 kona, aktuBHuit enemeHT (AE), xona y3romkeHHs 3 HaBaHTaXEHHSM,
JOKEpela JKUBJICHHS. | apMOHIYHME aHami3 BXIAHMX Ta BHUXIOHUX cTpymiB [33.
B3aeM03B’5130K (OpMH BHXIZHHX CTPyMYy Ta HANpyTH 3 MOTYKHICTIO i KoedimieHTOM
kopucHol aii (KK/I) I'33. Knacudikauis pesxumin poboru I'33.

Ilapanensna ta mocmigoBHa cxemu jxuBieHHS i 3MimeHHS. 36ymkenus AE
FAPMOHIYHUM CTPyMOM Ta Hampyrow. JIoJaBaHHS IOTYKHOCTENl reHepaTopIB.
[TapanenpHa 1 1BoTakTHA cXxeMmu BKIoueHHS AE.

Kona y3romxkenns Buxiguux Tta nonepennix kackamis PITIT. Viromxenus AE 3
HaBaHTAKEHHAM. IpaHcpopmanis HaBaHTaXeHHS Ta (iNbTpalis TrapMOHIYHMX
cknanoBuX. Ilpocri ta cknagni cxemu KV. Illupokxocmyrosi KV. ABTOreHepaTopu
(Al') Tumy "Tpurouka". PiBHsHHs cranionapuoro pexumy A, M'skuii Ta KOPCTKUI
peKUMH camo30ykeHHs. Tunosa dopma crnektpy konusanb AI'. Koporkouacha Ta
JIOBrOTpHBAJIA HECTAOLIBHICT YacTotd Al'. BruuB mectabinisyrounx ¢axropis (3Min
Halpyry )XUBJICHHS, TEMIIEpaTypPU, TUCKY ) Ha CTaOJIbHICTh YaCTOTH KOJIMBAHB.

OcobnuBocTi nmobynoBu KBaploBUX pe3oHATOpiB. OCHOBHI BUIH nedopmarriii
re3oenieMeHTa IpH  30y/KEHHI KONMMBaHb. EKBIBaJeHTHI cXxeMmu KBapIIOBUX
pesoHaTopiB. Ocuunsatopni Ta ¢ineTposi cxemmu kBapuosux AI'. BaratoyactoThi
KBap1oBi AT

IlpusnauenHs Ta xnacudikanis pamionpuitMansHuX IIPUCTPOIB. Y3arajbHeHa
CTPYKTypa paJloNpUiMaIbHOIO NPUCTPOIO Ta ii OCHOBHI eJeMEHTH: BXiIHi KoJa,
MIACHIIIOBAY PaJio4acTOTH, 3MilllyBay, TeTepOIMH, MiACHIIOBAY [IPOMI’KHOI YaCTOTH,

JIEMOIYJISITOP, MIACUIIOBAY HU3bKOI YacToTH. OCHOBHI napameTpu PlIpll: wyrnusicrs,
CEJICKTUBHICTb, BIPHICTh BiATBOPEHHS MOBiIOMJIEHb.

IIpu3HavyeHHs Ta OCHOBHI XapaKTePHCTHKH BXiTHHX KLl PIIpIl. CxemorexHnika

BXITHHX KiJI. CIOCOGH HanamTyBaHHS i IepeKPUTTS MiaMa3oHiB B PIIpIl. Enextponne
HaJlalUTyBaHHS.

3abe3neyeHHss CTIMKOCTI IiACHIICHHS. Gopmyna B.I. Cudoposa. BubipHicts



[iICHJTIOBAYiB PaiioyacToTH. YMOBH 3a0e3nedeHHs MIHIMaIbHOL CMYTH TIPOITY CKaHHS.
KoedinienTa myMy i 4yTIHBICTh pafioNpUAMAIBHUX MPUCTPOIB. CTaTUCTUYHI
XapaKTEePUCTHUKM IIYMIB MiACHIIOBAYiB pajaioyacToTd. Dopmyra Haiiksicta. Illymu
enekTpoHHUX mnpwianis. KoedimieHT mrymy 1 IIymMOBa TemIlepaTypa KaCKaJHOIO
3’ €IHAHHS YOTUPUIIOIIOCHUKIB.
PosmmpeHHs AMHAMIYHOrO Jiama3oHy paxiomiacumosadis. [lincumosaul

iMImynecHUX curHanis. Iligcwmosaui paxpiodactoty HBY mianasowny. Oco0JIMBOCTI
CY4aCHUX IHTErpajbHUX IIICKIIOBAYIB Pazil04acTOTH.

[Ipu3HayeHHs, OCHOBHI (yHKLiI MepeTBOpioBadiB 4acToTH. OCHOBH TeOpII
MepeTBOPIOBAHHS 4YacTOTH. EKBIBaJeHTHa cXeMa 1 IlapaMeTpu IepeTBOproBava
yacToTd. CXeMOTexHika IIepeTBOPIOBaYiB 4YacTOTU. BHOIpHICTE IepeTBOprOBayva
YaCTOTH.

JletexTopu paniocurHainis. ExBiBaJleHTHa cXema aMIUNTYIHOIO JIETEKTOpaA.
Pexxumu perektyBaHHS AM konuBaHb. CIIOTBOpEHHS CUTHAly B aMIUITYJIHOMY
NeTeKTopi. AMIUNTY[AHE [EeTeKTyBaHHS CYMH KOPHCHOIO KOJIMBAaHHS 1 3aBaju.
CUHXpPOHHHH HeTeKTop. JleTeKTOpH CHTHaliB 3 KyTOBOK MOIYJIALl€r0. YacTOTHUH
netexkrop. Pa3zoBUi JETEKTOP.

[Ipu3HaueHHs 1 3arajlbHi XapaKTepUCTUKH peryiaroBaHb. ABTOMaTHYHE
perymoBanHs miacuneHHs PIIpIl. CucremMu  aBTOMACTPOIOBaHHSA  YacCTOTHU

(AITY), pisusuus cuctemu AITY. ®azose apromiactporoBaHHs udactoTd (DAITY).
PeryjitoBaHHs CMyTHY ITPONYCKaHHS.

da3oBa (4acToTHA) CHHXpOHI3alisg. TakToBa (CHMBOJIbHA) CUHXPOHI3aLlls).
Jbxurep 1 Banaep nudposux curnainib. [{ukinosa (kagpoBa) cuHXpoHI3auis. MepexeBa
CHHXPOHI3allis IUGPOBOro 3B’ 3Ky Ta Mepeaadl CUrHalIlB, IPUHLUIIH 11 3a0e311eYeHHs.
[Ipunuunu  GyHKIIOHYBaHHA KOHTYpy ©DAIIY y cucremax TakTOBOl
cuHxpoHizamii. Cmyra yrpuMaHHs 1 cmyra 3axomieHHs cucremMu DAITY. dazosa

noxubka B KOHTyp1 DPAITY. dopmyBaHHS TaKTOBUX IMIYJBLCIB 32 JIONOMOIOIO
BY3bKOCMYTroBoro ¢uibTpa 1 cucremu OAITY.

IlepeJiik peKOMeHI0BaHOlL JIITEpaTypH
1. Tkauyk, B. M. PanlonepenaBajipHl NpUCTPOI: HaBYaJIbHUM NociOHUK / B. M.

Tkauyk, C. M. Hupynsnuk, T. A. Ilerpenko. — Binaung: T. I1. bapanosceka, 2015. —
188 c.

2.YymakoB B.l., Ilimuenxko C.K., Tapanuyxk A.A., Xapyenko O.lL.
PangioenektponHi  3acobu  TtenekoMyHikamii.  IligcumoBadi  pamiodyacToTH
paalonpuiMaibHUX NpUCTPOoiB: HaB4. nocionuk / B.I. Uymakos, C.K. ITiguenko, A.A.
Tapanuyk, O.1. Xapuenko. — XMenpHuupkuii: XHY. —2015. - 181 c.

3. AanpeeB O.B. I'enepyBanns Tta dhopMyBaHHS curHaiiB. HaBuanbpHUil MOCIOHUK
/O.B. Annpees, B.B. IHunopenko, B.I'. I{unopenko, I.I. ITonemyk . — XXuromup:



XKATY, 2018. - 95 c.
4.Topbatuit 1B. Merogu dQopmyBaHHs #  0OpOONEHHS CHTHANB Y

TeJeKOMYyHIKaLifiHuX cucreMax: MoHorpadis/ 1.B. TopbGatuii, P.I. XKemsx, M./

Kicenmnunuk; 3a 3ar. pen. .B. I'opb6aroro. — JIsBiB: Bua-Bo JIbBIBCEKOI MOMITEXHIKH,
2019. —-336 c.

5. Kabak B.C. CxeMoTexHika Cy4aCHHMX CHHTE3aTOpIB YaCTOT : HaBY. IOCIOHHUK

/B.C. Kabak, C.B. Mopmaska; 3anopi3pkuii Hall. TeXH. YHIBEPCUTET. - 3alOPIKKI:
Jluke Ilone, 2016. - 248 c.

6. Knumamr M. M., Konomiit P. C. TenexomyHikamiiiHi CUCTEMHU TepeaaBaHHS
inpopmanii. HaBuaneuuii nmociouuk. JIeBiB : BugaBHUITBO JIBBIBCHKOI MOITEXHIKH,
2018. 632 c.

7. IlpuiimanHss Ta oOpoOneHHs curHamiB: HaB4d. mocilOHWK / O.M. IlluHkapyk,
[TpaBna B.I., FO.M. Boiiko. — Xmensauupkuii: XHY, 2018. — 365 c.

3.4. Hudposi cucreMu KomyTauii Ta po3noaiay iHgopmauii B €JIEKTPOHHHUX
KOMYHIKAUISAX

[Ipunuunu opraHizamili Ta apxITEKTypd MOOYyJIOBM CHUCTEM KOMYyTallll
eJIeKTpo3B’ A3Ky. [loOynoBa komyTtamiiHux mMepex. OyHKIUIOHYBAHHS KOMYTALIMHUX
0JI0KIB 1 By3:1B. [ [pyHiunm o0'eqHaHHS KOMyTaIMHUX BY3J11B y Mepexi. OcoOIuBOCTI
noOy/I0BH TPAHCIOPTHUX 1 KOMYTOBAaHUX Mepex, TeJde(OHHOI Mepexxl 3arajlbHOro
KopucTyBaHHs. | luTaHHs KepyBaHHS 1 CUTHaI3all]l B TeJIE(OHHUX MEpexKax.

Po3paxyHOK IHTEHCHUBHOCTEH aOOHEHTCHKMX HaBaHTaXXeHb Ha TeliehOHHIH
mepex. Po3paxyHOK 4Yucna 3’€IHYyBalbHHMX JIIHIA 1 rpynoBux TpakTiB. Cucremu
curHamsamil Tta a”am3 podotn wuppoBux cucrem kKomytauii (LICK) mnpu
MDKCTaHUIMHUX 3'eqHaHHsIX Ha MTM. ®yukuioHansHa apxitekrypa cydyacHol LICK.

Inrepdeiicu LICK. O6nagnanns goctyny o LICK. Moayns ananorosux ta nudpoBHX

a0OHEeHTChbKUX KOMIUIeKTIB. OcobnuBocti komytamiiinux noais L[CK. Eranu
npoexktyBaHHs [13 LICK.

[TuppoBa enekTpoHHa KomyTaliiiHa cuctemMa EWSD ¢ipmu  Siemens:
komyTaulina matgopma NEAX-61 komnanii NEC; apxitektypa NEAX 61 xomnasii
NEC; 3acrocyBanHs komyrauiiiHoi cucremu EWSD; amapatHe 3a0e3nedeHHs
KOMYyTalll{HOI CUCTEMHU; IepeBaru 1 MOCayrd, 1o Hagarotbess EWSD; TexHiuna
xapakrepuctuka EWSD. Ilepexin 1o mepex Ta cucTeM HACTYITHOrO IOKOJiHHA. Tpu
eranu 1ooynosu mepexxk NGN.

OcHoBH Teopil po3noainy iHdopMallii, 1110 BKJIIOYAE OCHOBHI MOIENI ITOTOKIB
TeJICOHHUX BHUKJIMKIB, KOMYTALiHHMX CHCTEM 1 aJrOpuTMiB OOCIYroByBaHHS.

MeTtonu po3paxyHKy CTPYKTYypHHX ITapaMeTpiB i mapaMeTpiB SIKOCTi 06CIyroByBaHHS
SIK KJIACUYHHX, TaK 1 Cy4aCHUX KOMYTaUIHHUX CUCTEM €JIEKTPO3B’A3KY.

Micue 1 pons nudposux cucreMm xomyrauii (LICK) y cyuacsiit indpactpykTypi



eJIEKTPOHHUX KOMYHIKALIM. Y3arajbHeHa apXiTeKTypa HU(poBOl CUCTEMH KOMYTAIIll.
Apxitektypa LICK.

[lizcucrema abonentcekoro panaiopocryny crangapty DECT. YcratkyBanHs
BY3JI1B KOMyTOBaHOIO JOCTyny 10 Mepexi Internet IPOP.

PosButok LICK y HanpsiMKy KOHBEpreHIii TEXHOJOTiH KOMYyTalliii KaHaliB i
nakeTiB. Po3Butok LICK y HanpssMKy KOHBepreHiil TeXHOJIOrH KOMyTaliil KaHaliB i
nakeriB. Apxitekrypa LICK i3 komyramiero makeriB SI-2000/v.6. Ilizcucrema
curnanizanii 1 cuaxponizauii LICK SI-2000/v.6.

Po3paxyHOKk I1HTEHCHBHOCTI a0OHEHTCHKMX HaBaHTaXXeHb Ha Tele(OHHIN
Mepex. Po3paxyHOK 4ucna 3’€IHYBaJBbHHX JiHIKM 1 rpymoBux TtpakTiB. Cucremu

curHamsaunil ta aHami3z poboru LICK npum MixcraHmiiiHux 3'egHanHsx Ha MTM
(MICBKOI TenepOHHOIT Mepexi).

Ilepenik pekoMeH10BaHOI JIiTEpaTypH
. Hemuxk K. O., Bypadok P. A. Cucremu xomyTaitii Ta posnoziny inbopmanii / K.

O. Jlenuk, P. A. Bypauok. — JIsBiB: JIbBiBCchKa mostiTexHika, 2022. — 332 c.

2. lnpuenko ML.IO., KpaBuyk C.O. TenexomyHnikauiiiai cucremu. — K.: HaykoBa
nymka, 2017. — 738c.

3. I'oms B.JI. Tenekomywikauiitai ta indopmariitai mepexi / B.JI. Tons, Ipxa
M.C. — Kuis: IC33I KIII im. Irops Cikopcskoro, 2021. — 250 c.

4. Kupmay JI.LA. Curnanizauis Ta CHHXpOHi3allis B TEIEeKOMYHIKAI[lITHUX CHCTEMAaX
Ta Mepexax. K: JIVT, 2015, - 60 c.

. l'opbaruit 1. B. Tenexomynikamiiini cucremun Tta Mepexi. IIpuHUIHIH
(byHKUIOHYBaHHs, TEXHOJIOTIT Ta IPOTOKOJH : HaB4. noci6Huk / 1. B. Top6aruii, A. I1.
bonnapes. — JIpBiB: BunaBuuirso JIsBiBchKoi monitexHiky, 2016. — 336 c.

6. TenekomyHikauiiiHi cucremu mepenaui : migpyunux / B. M. Kuuakx, O. M.
[nnkapyk, I'. I'. Boptauk, LI. Yecanoserkuii, O.B. Cransyenko. — XMelbHUIBKHIA:
Bunasuuurso HAITICY, 2016. — 424 c.

/. Topbarmit I. B. TenekomyHikauiiini cucremu Ta Mepexi. IIpHHIMNHM
(h)yHKLIOHYBaHHS, TEXHOJIOT] Ta IPOTOKONK: HAaBY. rnociouuk / 1. B. ['opOatuii, A. IT.
bonnapes. — JIeBiB: BunaBuunTso JIsBiBChKOI nonitexHiku, 2016. — 336 c.

8. Jhizynos ILII. Komm’roTepni Mepexi i TenekomyHikarii: HaBy. moci6uuk / IT. IT.
Jizynos, I'. JI. Bacunsesa, IO. I. Minaepa, O. IOQ. ®iniMmonoBa. — Kuis: KHVYFBA,
2017.-140 c.

9. XKypakoscekuii Bb. 0. Komm’rorepni wMepexi: HaBy. noci6uux /B. IO.
KypakoBcbkuii, 1.O. 3enis. - Kuis: KIII im. Irops Cikopcskoro, 2020. — 336 c.




4. IlepeBeaeHHs1 TeCTOBHX 0aJ1IB

KoxeH ex3ameHalliiHuii OuteT BkIO4Yae 50 TeCTOBUX 3aBIaHb, KOXKHE 13 SKUX

OLIHIOETHCS oAHUM OanoM. Tabmuig nepeBeneHHsS NpaBUIbHUX Biamosigeid y 200-
OanbHy LIKaJy, HaBeJeHa HUXKYeE.

J11s mepeBeieHHs TeCTOBUX OalliB TECTIB 3aCTOCOBYEThCS TAOIHILA ITepEBEICHHS
TeCTOBUX OamB (IIpaBUIBHUX BIANOBiAEl) TecTy 3 iHO3eMHOI MOBHU Ta (haxOBOTrO
lcuty npu Betyni Ha OC  «Marictp», IO MpOBOASATECS B XMEIbHULBKOMY
Hal[lOHAJIbHOMY YyHiBepcuTeTi 1o mkamu 100-200

Tabmuus nepesenenns tecroBux 6aniB (MpaBUIBHUX BIANOBIZIEH) TECTY 3
IHO3eMHOI MOBH Ta (paxoBoro icriuty npu Betyni Ha OC «Marictp», 1110 IPOBOIATHC
B XMEJIBbHULIBKOMY HalllOHAJILHOMY YHIBepcHuTeTi 10 mkaau 100-200

KinpKICTE K11BKICTB
: ban 3a : ban 3a
TECTOBUX OalllB TECTOBHUX OaJIiB
[IIKAJIOIO [IIKAJIOO
(DpARBAEHEX 100200 (NABHIISHIX 100—200
BIAIMOBIAEH )™ | BIJAIIOB1IEH )™
1-4 He ckmaneso 28 151
5 100 29 152
6 104 30 | 153
7 108 31 154
8 112 32 155
9 | 115 33 156
10 118 34 157
11 | 121 1 35 158
12 124 36 159
13 127 37 161
14 130 " 38 163
15 132 " 39 165
16 134 40 167
17 136 41 | 169
18 138 42 171
19 140 43 174
20 142 44 177
21 144 45 180
22 145 46 184
23 146 47 188
24 147 48 192
25 | 148 | 49 196
26 149 50 200
27 150

* yci Outetu mMicTaTh 50 MUTaHb 3 OHIEI0 IPABHIBHOKO BiAMOBIIIIO.




