MIHICTEPCTBO OCBITU Il HAYKU YKPAIHU
XMEJIbHULIbKUI HAIOHAJIbHUM YHIBEPCUTET

ayI{OBO-He,uarorqum poOOTH
' BLKTOp JIOHATOBCBKI/H/I

{ f:; ) > ___ 2 Y% 3 2025 p.

INPOI'PAMA ®AXOBOI'O ICITUTY
JUISL BCTYIly Ha HaBYaHHS JUIS 3100y TTs CTYNEHs BUILOI OCBITH «MaricTp» Ha OCHOBI
paHiie 3100yTOro CTyneHs BUIIOI OCBITH OakanaBpa, MaricTpa (OCBITHBO-

KBaJII(PIKAL[II{HOTO piBHS CIIeLialicTa)

I'any3b 3nane: G [Hxenepis, BApOOHHUIITBO Ta Oy 1iBHUIITBO

CrnenianbnicTs: G5 «EneKkTpoHika, eIeKTpoHHI KOMyHiKallil, Tpui1ago06y1yBaHHs
Ta paJloTeXHIKa»

OcBiTHst nporpama: EnexktponHi cucremu Ta Mepexi KOMyHikaiit

CXBaJleHO Ha 3acifmaHHi Kadeapu
npoTokost Ne 10 Bix «03» kBiTHs 2025p.

3aB. Kadenpu > Cepriit IITJJTHEHKO

["apanT OI1 /\:—-/ [Oniit BOMKO

v |
IIporpama posrisnyTa Ta cxBajieHa Ha 3acifaHHi BYeHOT pau baxkyneTeTy

IH(OpMaIIHHUX TeXHOJIOT1i |
IPOTOKOJ No -\9' BI]I [ 7 0 11 2025 p.

['onosa Buenoi panu dakynsreTy Tersusa 'OBOPVYIIIEHKO

XMeJIbHULBKUN — 2025




MIHICTEPCTBO OCBITU I HAYKU YKPAIHU
XMEJIbHULIbKUI HAIOHAJIbHUW YHIBEPCUTET

., 3ATBEP/IUKYIO
[TpopexTop/3 HayKOBO-IeAaroriyHoi po6oTH
ﬂ Bixrop JIOTTATOBCHEKHU

2025 p.

ITPOI'PAMA ®AXOBOI'O ICIIUTY
JUISL BCTYIY HAa HaBYAHHS IS 3/100YTTS CTYIEeHS BUILOI OCBITH «MAaricTp» Ha OCHOBI
paHiile 3100yTOro CTyIeHs BHUILOI OCBITH OakanaBpa, Marictpa (OCBITHBO-

KBaJI1(h1KALIHHOrO p1BHS CrellaiicTa)

I'anysb 3Hanb: G [HxeHepis, BAPOOHUIITBO Ta OyIIBHULITBO

CnemianbHicTb: G5 «EnekTpoHika, e1eKTPOHHI KOMYHIKAIlT, MpuiIago0y1yBaHH
Ta paJiloTeXHIKa»

OcBiTHA nporpama: EneKTpoHHI CHCTEMH Ta Mepekl KOMYHIKaIlii

CxBaJieHO Ha 3aciiaHHl Kadenpu
npoTokoJ1 Ne 10 Bix «03» xBiTHS 2025p.

3aB. kadeapu Ceprisi [II/TYHEHKO

["apanT OI1 IOniit BOMKO

V
[Tporpama po3risHyTa Ta cXBajleHa Ha 3acCiaHHi BYeHOI pagu (BhaKyJIbTeTy

IH(OpMALITHUX TEXHOJIOTIH

MPOTOKOJT No 9’ BIJI 17 0 2025 p.

["'ooBa BueHol paau gaxkynsreTy Tersns  OBOPYILIEHKO

XMeNbHUIBKUN — 2025



1. 3arajbHi NoJI0KeHHs
DaxoBuid icnMT (BCTYymHI  BUNPOOYBaHHS) IIPOBOAMTHECS — IIPUMMAIBEHOIO

KOMICIER0 XMEJNBbHULIBKOTO HAIllOHAIHLHOTO YHIBEPCUTETY — 3a chemiansHicTio G5
«EJIeKTPOHIKa, elIeKTPOHHI KOMyHiKalil, npuiano6y1yBaHHs Ta PaIiOTEXHIKa.

MeTta ()axoBOro iCMTy MoNSrae y mepeBipli 3JaTHOCTI 10 onanyBaHHs OIII]
«ETEKTPOHHI CHCTEMM Ta Mepeki KOMYyHiKaliit» apyroro (MaricTepcbKoro) piBHs

BUIIIOI OCBITH Ha OCHOBI paHille 3100yTUX KOMIETEHTHOCTEIA.

[lix yac BUKOHAHHS 3aBIAHHS IEpPEBIPAIOTHCS 3HAHHS, BMIHHS T4 HABHYKH
CTY/ICHTIB IIOJ0 PO3B’S3aHHS MEBHUX 3aBIaHb 3 TEOpil 1H(opMaIlii, KoJyBaHHS Ta
repeziayl CHIHAJliB, CUCTEM PYXOMOIO 3B’SI3KY Ta BOJOKOHHO-ONTHYHHX MEpex Ta

CUCTeM, 1H(QOpMALIMHUX MepeiaBalbHUX Ta IPHIMATLHUX IIPUCTPOIB PaZlOCHUCTEM,

UM(POBHUX CHCTEM KOMYTaLlil Ta po3noity iHpopMartii B KoMyHiKaIiHHHX Mepexax.

2. TexHoJorist npoBeeHHs1 paX0BOro iCMUTY
Iecnutr mpoBomuTecs y dopmi TecTyBaHHS i3 KOMII FOTEPHOIO 00pOoOKOIO

pesynbTaTiB. CHCTeMa NPOBEJEHHS BCTYIHHX iCITMTIB € OPUTIHAIHHOIO pO3p0OKOIO
XHY 1 3axuuena cBionTBom mpo aBropckke mpaso Ne 39534 gin 08.08.2011 p. Bona
po3po0yieHa Ha MiACTaBi TaKMX JOKYMEHTIB: 3akoHy Ykpainu «IIpo Buiy ocBiTYY,
«llonoxenus npo npuiiManeHy komicito XHVY», llopsinky mnpuiiomy 10 BuImMX
HaBYallbHUX 3aknagiB  Ykpaiuu Ta [IpaBu NpUHOMYy 10 XMEeJIbHULBKOIO
HaL[IOHAJIbHOTO YHIBEPCUTETY.

OCHOBHI II0OJIO)K€HHS CHCTEMH TECTYBaHHS i3 KOMIT FOTEPHOI 00pOOKOIO
pe3yJbTaTiB BUKJIAAEHi HIDKYe. Ba3syu JaHUX TeCTOBHX 3aBIAHE CTBOPIOIOTBCS JUIS BCIX
JMCLMIUIIH, 3 SKMX IIPOBOAMTECA TECTYBaHHS, IIOPIYHO TIONOBHIOKOTHCS i
BJOCKOHAJIOIOTHCH.

basu nanux TtecToBMX 3aBmaHp ab0 HaBYATBHI MporpamMu, 3a SKHMH BOHHU

CTBOPEHI, € BIAKPUTHUMH. YHIBEpCHTET IOPIYHO ONPUITIONHIOE iX y narepoBoMy ado B
€JIEKTPOHHOMY BHIJISI/I.

BinnosinaneHicTh 332 3MICT i SKICTH TECTOBHX 3aBJaHb IIOKJIQJIA€ThCS HAa
3aBl/lyBa4a BUILyCKOBOI Ka)eJpH Ta rapaHTa OCBITHBO] [IPOTrpaMH.

st aBromarusoBaHoro QopmyBanHS 6ineTiB BUKOPUCTOBYIOTE KOMILIEKC
KOMII IOTEPHHUX IIPOrpaM, siKi KOMIIOHYIOTh 06a3M NaHHX TeCTOBMX 3aBJaHb 3 KOXHOI
TUCLUIUIIHA, (OPMYIOTh eK3aMeHawiiHi GileTH 3a JOMOMOIoo BUITAQJIKOBOI BUOIPKH
Ta PO3APYKOBYIOTH 1X.

Ex3ameHaniiini Ginern, Imo BKIIOYAIOTHE TECTOR 3aBIaHHS, (QOPMYIOTH i
THPAXKYIOTh KOMIT' IOTEPHHMHU 3ac00aMy Tepe] oYaTkoM TE€CTyBaHHs. buieT BKIoyae

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




Homep KOXXHOro ex3aMeHallliiHoro O11era 30I1ra€TbCss 3 HOMEPOM TaJIOHA
BIJIOBIJIEN, IKUU JIOIAETHCA 10 HBHOTO.

Opranizailis aBTOMaTU30BaHOTO (OpPMyBaHHSA KOMIUIEKTY €K3aMeHaLliHUX

OUIeTIB 0 BCTYITHHUX ICIHUTIB, KOHTPOJIb 32 HUM ITOKJIQJAE€THCS HA BIAINOBIJAIBHOTO
cexkperaps [IpuiiManbHOT KOMicii a0 HOro 3acTyIHUKA.

TecTtyBaHHS NPOBOAMTHECS BIANOBIAHO OO0 PO3KIaAy B ayAUTOpISAX, IO
o0NaiHaH1 HEOOXITHUMH TEXHIYHUMU 3aco0aMH.

[Iponyck BCTYNHHKIB O ayaUTOpll TECTyBaHHS NPOBOAUTHL BIAINOBIAAIBHUH
cekperap IIK Ta #oro 3actrynmHukd. I[Ipu 1nbOMYy IepeBIpPSETHCS MACIOPT Ta
eperycrKa, y sIK1i BKazaHa oco0a BCTYITHHKA, JlaTa 1 yac TeCTyBaHHI.

KoXHUI y4YacHUMK TeCTyBaHHS BUTATYE HOMEp, SKHUH BKa3dye MOro Micle B
ayauropii. B¢l Micus 3a cTojlaMu MpOHYMEPOBaHI.

B  ayaguropii TecTyBaHHS  JO3BOJSETHCS  IPUCYTHICTH  I'POMAJCHKHX
crioctepirayiB (y T.4. 3 yucja 0aTbKIB BCTYITHUKIB).

BcTrynHukamM BUIAIOTBCS TUTYJIbHI JIUCTH 1 MPOBOJAMTHCS PO3’ICHEHHS IIOJO 1X
3aIIOBHEHHS.

[Ticis po3MileHHSI YYacHUKIB TECTyBaHHS B ayJAUTOPIl BCTYIHHUKH OCOOHCTO
BUOUPAIOTh €K3aMeHallliH1 0171eTH, 1110 pO3KJIaJeH] Ha CTOJII.

[Ticna oTpuMaHHS ek3aMeHaIIHHMX OiNETIB BCTYNMHUKH MPALIOIOTH HAJl
pO3B’A3aHHAM TECTOBUX 3aBIaHb MMPOTITOM BCTAHOBJIEHOI'O Yacy.

Tanonu BIANOBIAEH HAAAIOTHCS KOXXHOMY BCTYIHUKY B OJHOMY €K3eMILISPI.
3a00pOHSETECA BUIavya BCTYITHUKY JPYTroro TajgoHa. TaaoH BiANOBiAel 3alI0BHIOETHCS
BCTYITHUKOM BIJIMOBIJTHO JI0 PO3’ICHEHHS I[0I0 X 3alIOBHEHHH.

[Ticnst 3akiHYeHHs poOOTH Hax Tectamu, abo moOiraHHs a0 KiHIA dacy,
BIJIBE/ICHOI'O Ha TECTYBAHHS, BCTYITHUKH 3/1al0Th MiAMHCaHi poOOTH pa3oM 3 TaJOHAMH
BIITOBI/IEH, K1 /10 TOYAaTKy CKaHyBaHHS 3HAXOIATHCSA HA CTOJII €K3aMeHaTopa.

CkaHyBaHHs TaJOHIB BIJINOBiJeH IMOYMHAETHCA Iicas 37a4i pobiT Bcima
BCTYIHUKaMH y 11X IIpUCYTHOCTI. IIpouec ckaHyBaHHS TaJOHIB BiINOBinei
JICMOHCTPY€ETHCS 3a JIOIIOMOI'OI0 IIPOEKTOPY Ha BEJIUKOMY €KpaHi.

[Ticia 3aKiHYEHHS CKaHyBaHHS Ta KOMI'IOTEpHOI 0OpPOOKH TaJOHIB BiAmoBimeii
pe3yJIbTaTu TECTYBaHHS JOEMOHCTPYIOTbCA Ha €KpaHl y BHIVISAI eK3aMeHallilHOI
BIIOMOCTI, B sIKii BiZICyTHI Npi3BUIlA BCTYITHHUKIB, a € JIMILIE HOMEP eK3aMeHaI[iifHOro
Oinera. Jlani nepconan npuitManbHOI KOMicil BHOCUTE B KOMIT'IOTep iH(GOPMALIiO mpo
BIITOBIIHICT HOMepa eK3aMeHalliliHoro Ginera mpisBuily BcTynmHuKa. Ha expani
JIEMOHCTPYETBCSI  €K3aMeHallliiHa BIJOMICTh 3 TIPI3BMINAMH BCTYIIHHKIB, SKa
PO3NIPYKOBYETBCS 1 3aBIPAETHCS BIANOBIJAIBHAM CEKPETapeM IPHIMabHOT KOMICil.

Kpurepil ouiHioBaHHA Ta (axoBOro iCIUTY OCOGIHMBOCTI MepeBeeHHs
KUIBKOCTI TpaBWIBHUX BiamoBigeit y 200-6GanpHy IIKamy 3aTBEpIKYIOThCS HA
3acinanHi [IpuiimaneHoi koMicil Ta HaBoaATECA B 1oAaTKy 10 [IpaBu [IPUAOMY.



3. IlepeJik 0CBITHIX KOMIOHEHTIB (HABYAJbHHX AHCUHUILIIH), HA 0a3]1 AKHX

CKJIAA€THCS ICITHT
Y mnporpami HaBeJeHI TEMH, 3a SIKUMHU y JIOBUIBHOMY MOPSAKY c(HOpMOBaHI
T€CTOB1 TUTAHHSI.

3.1. Teopis indopmanii, koayBaHHS TAa Nepeaayi CHrHAJIB
Y3arajgpHeHa CTpyKTypa oOMiHy iH(bOpMAaLIi€r0 Ta MPUHIIMIIK Iepeaadi iHGopMarlii

B €JISKTPOHHUX KOMYHIKaUlAX. [IoHATTsA KaHanB 3B’ A3Ky. PI3HOBUM KaHaJIIB 3B’ S3KY,
CUTHAJIIB, 3aBaJl, CIOTBOPEHB, Ta iX (DYHKIIIOHAIBHI IEPETBOPEHHS B KaHAJIAX.
IlapameTpu Ta XapakTepUCTHKH KaHaJIB, CUTHAJIB Ta 3aBaJl B YacoOBIM Ta
cneKkTpaiabHld 30Hax. IligroroBka 10 1udpoBoi 00poOKH, AUCKpeTH3Allid,
KBaHTyBaHHs. VIMoBipHicHe moHATTs iHdopManii. KinekicHi Mipu indopmarii mix yac
30epeKeHHsl Ta nepeaadi JaHuX. AndaBiT Ta aHCaMOJIb 3al€XHHUX Ta HE3aJIeKHHUX
IOBIIOMJIEHb. EHTpomis JpkKepen 3aleXHHMX Ta  HE3aleXKHUX  I1OBiJOMJIEHb.
HanMmipHicTe  JoKepen AMCKpeTHMX moBizomiieHb. CHibHA Ta B3a€MHA EHTPOIIS
Jokepen noBlgomiieHb. IlIBuakicTe mnepepaui  iHdopMalii KaHalaMH  3B’SI3KY.
[IpomyckHa CIpPOMOXHICTE CUMETPUYHUX Ta HECUMETPUYHUX KAHAJIB €JIEKTPOHHMX
KOMYHIKalli 13 3aBaJlaMU. IMIyJIBCHO-KOZOBA MOIYJIALSA Ta il p13HOBUU. JlenpTa-
monyssimis. Curma- Jenbra MoAaysuis. 3aranbHa kinacudikaiis U(GPOBUX KOZIB,
OCHOBHI 3aJ1a4l, BU3HAYEHHs Ta TePMiHU Teopii KoayBaHHs. PopMyBaHHS UHU(GPOBUX
CUTHAJIBHO- KOJOBHX KOHCTPYKLIM. HwuspkoyacTroTHe komyBaHHsA (KOAyBaHHS 0Oe3
[IOBEpHEHHS N10 HyJId, MaHdecTepChKke KOJAyBaHHS, 0araTOmO3HIiHI KOIU, KOIH 13
3aTPUMKOIO, TouO). EdexkTuBHEe KOomyBaHHSI: KOOW 3 MaM'ATTIO, apu(MeTHYHE
KOZyBaHHS, CIOBHMKOBI METOAM KoayBaHHS, LZ-anroputMmu., anroputMu Xaddmena
ra lllennona-®ano. 3aBajocTiiike KaHalbHE KOAYBAHHS: JIiHIMHI OJIOKOBI KOJIM.
3BUYAiHUM Ta po3mMpeHHid koaud XemmiHra. Lluxmiuni komu. IlomiHoMianpHe
MPEACTABICHHS CHUCTEM KOAYBaHHs- JE€KOAyBaHHS. TBIpHI Ta mepeBipHI MaTpHIi
mukmyHuX koxiB. Kox IN'ones ta BUX konw. HenepepBH1 3roptkoBi koau KaHainy.
KonyBanHs Ta ngekoayBaHHa KofiB Pima-Comomona. IIpunuunu noGymoBu Ta
BUKOPUCTAHHS CKJIAaJAeHHUX KoJ1B. TypOokonyBaHHs. BiioYHI HEnoaiJibHI KOMH JUIS

peam3awil 6ararocranuiiHoro nocrymy. binaphi oproronansni 6asucu Pamemaxepa,
Yomnua, Anamapa.

Ilepenik pexomeHna0BaHOI JiTepaTypH
I. Cemenko A.l. CywacHi TexHojorii iHGOKOMYyHIKaIiifHUX Ta KOMIT FOTEPHHUX

Mepex: Monorpadis / A.l. Cemenko, FO.M. Boiiko, O.M. IlImyp, I. B. CtpenkoBcbKa,

B.B. Kopunncekuii, P.O. Sposuit; nig 3ar. pen. A.l. Cemenka. - Kuis: €Bporneiicskuii
yHiBepcutet, @O-I1 Bineupkuii P.I'., 2024.- 557 c.



2. [Tonnescekuit b.M. Teopis i1Hdbopmauii B 3agadax: mapydyHuk / Bb.M.
[Topnescokuit, P.€. Puxkamoxk. — Kuis: «llenTp yubooi mireparypu», 2019. — 271 c.

3.1IBaunu I'.I'., Toncroit B.B., Ilerpeuyk JL.M., IBamenko O.C., I'ynseBa
O.A., Cobonenxo O.B. Cyuacui 1HbOpMaIIHHO-KOMYHIKAIIIMHI  TEXHOJOTII:
HaBuansuuit nociouuk. — [ainpo: HMetAY, 2017. -230 c.

4. boiiko IO.M. Teoperuuni acmekTH IMABUINEHHS 3aBaJOCTIMKOCTI ¥
e(DEKTUBHOCTI OOpOOKM CHUTHAJIIB B PaJIOTEXHIYHHUX IIPUCTPOSX Ta 3acobax
TEeJIEKOMYHIKAIllIMHUX CUCTEM 3a HasBHOCTI 3aBaj: MoHorpadis / FO. M. Boiiko, B.A.
pyxuHiy, C. B. Tomomna. - Kuis: Jloroc, 2018. - 227 c.

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

6. TenexomyHikauiiiHl cucTeMu mnepenaBaHHs iHbopmalii. MeToau KoayBaHHs

| Texcr]: HaBu. nmociOHuk /P. A. Bypauox, M. M. Kimumam, B. B. KoBanbs. — JIbBIiB:
Bun-Bo JIpBIB. momitexHiku, 2015. — 476 c.

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

8. Kosans 0. B. Indopmaniiini mepexi: HaBuanpHuil nocionuk / FO. B. Kosaisb,
A. b. CraBpoBcekuii. — Kuis, 2021. — &4 c.

3.2. CucremMH pyxomMoro 3B’si3Ky
3arajlbHa XapaKTEpPUCTHUKA, OCOOJMBOCTI MOOYJOBH CYYaCHHUX CTLIBHHKOBHX

cucteM 3B's13Ky (CC3). CrannapTu CTITBHUKOBHUX CHCTEM PYXOMOro 3B's3Ky. Di3uuHi
npuHuUnu nodymgosu CC3.

CrutbHukoBa Tenedonis GSM - apxiTekTypa i CHCTeMHi acmekTw. Twmu
MOOUTBHUX cTaHIii. Ilizcucrema 6a3zoBux cranmiii BSS. MepexxHa ¥ koMyTalliliHa
macucrema NSS. IMincucrema xepysanus mepexero NMS. TTpotokomu mepexi GSM.
HacToTHO-4acoBe ruiaHyBaHHs y craHmapTi GSM. Crpykrypa kaapiB y craHmapri

GSM. Opranizanis 9acToTHHX, (Gi3UYHMX Ta JOriYHMX KaHamiB. [lepenada naHux y
cucremi GSM: MMS, SMS. Ocuosu texnonoriit GPRS, HSCSD, EDGE.

HInsaxu eBomonii MOGITEHOTO 3B’53Ky 10 TPEeThOro rnokoiinus. Cucrema IMT-
2000, cepBiCHI BUMOTH, 9aCTOTHHMII pecypc, cyMicHicTh. IIpuHImmm no6ynosu Mepexi
CDMA: OaratocraHmiiiHuii HOCTYl 3 KOJOBHUM PpO3/IiJIEHHSM, BUKOPHUCTAHHS
HU(PPOBUX OPTOTOHANBHUX Ta KBA310PTOTOHANBHUX GA3MCIB.

Cucrema CDMA IS-95. OcHoBHi mociyru, apxiTekTypa, KaHaiu Tpadika 1
KepyBaHHS, peecTpalisi B Mepei, 0OMIH CUTHAJaAMU B paniokaHai 6a30BOI CTaHIII,

NPUKIaAM pOOOTH, ayTeHTH(iKawis Ta WMPPyBaHHS, KOAYBAHHS B psIMOMY Ta

3BOPOTHOMY KaHalll, KepyBaHHA BCTAQHOBJIEHHsS 3’€[HAHHA B KaHAAX, MSKHii
XEHI0BED.



3arajibHa XapaKTepUCTHKAa OCOOJMBOCTEH Ta MOXJIMBOCTEH BHKOPHCTAHHS
wmpokocmyrosux 3G CC3 CDMA (WCDMA), UMTS, CDMA ONE, 3XMC, HDR,

| Xtreme, UWCC-136.
CC3 UMTS: apxirtekrtypa, kopuctyBanbHuIbKe 00nanHanas (UE), koHTpoep

pagiomepexi (RNC), nmentp kxomyrtamii MOOGIIBHOrO 3B'I3Ky, CTPYKTypa KaHaJliB
UMIS, nporokoiapHa MoOJenb, IUIOIIMHA KepyBaHHS Ta KOPHUCTYBaya, IUIOIIMHA
KepyBaHHS TPAHCIOPTHOIO MEpEXer, IHTeppeiiCh CTHUKIB Ta OKPEMHX IUISHOK,
piBeHb KepyBaHHs pamiopecypcamu (RRC), ocHoBHI npouenypu mig uac GopMyBaHHS
KaHaJl1B, OCHOBHI TaKTUKO-TeXHIYHI XapakrepucTuku UMTS.

CC3 LTE. 3aranpHa XxapakTepucTHKa Ta BiAMiHHOCTI. OCHOBH OPTOTrOHAJIBHOIO
0araTOCTaHIIMHOIO MJOCTYMY 13 YacTOTHHUM po3aiieHHaM kaHainiB — OFDMA.
Crpykrypa 1 popmyBanHss OFDMA- cy6kanainis B texnosorii LTE.

CC3 WIMAX. 3aranpHa XapakTepuUCTHKa Ta BigMmiHHOCTI. TexHOmOrii
IHTEJICKTYalbHOI aHTeHW. UYacTKOBe IOBTOpPHE BHKOPHCTaHHS YacTOTH. I pymoBe

PO3CHJIaHHS 1 IIMPOKOMOBHe oOciyroByBaHHs. I[lapamerpu cucremu "MOOGiNBbHMIA
WIMAX". Apxitektypa MobinsHOoro WiMAX.
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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.
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3.3. BoJIOKOHHO-ONTHYHI Mepeski Ta CHCTEMH

Meroau mepenadi iHbopMalii M0 BOJOKOHHO-ONTHYHMX JiHINX. Y3aralsHeHA

CTPYKTypHa CXeéMa CHUCTeMH mnepenadl i1HdopMmamii i 1T OCHOBHI eJeMEeHTH.
DopMyBaHHSA Ta MyJIBTHILIEKCYBAHHS MOTOKIB JaHUX.



OCHOBHI  €JIeMEHTH BOJOKOHHO-ONTHYHOro  Kkabemo. bararomomosi
npo@duieM rmoxkasHuka 3anomieHHs. 3akoH CHemniyca. [Togaua cBitina B OB.
[lommpeHHs ~ eneKTpOMarHiTHOI €Heprii MO0 CydyacHHMX KalensX 3B S3KY.
OnHOp1aH1 1 HEOJHOPIAHI, 130TPOIHI 1 aHI30TPOIHI JiHIMHI cepeoBHILA. XBUILOBUI
aHam3 nomupeHHs Moa B OB. KorepeHTHi JKepena ONTUYHOIO BUIIPOMIHIOBAHHS.
['eomeTpuuH1 Ta onTUYHI MapamMeTpH onToBosjokHa. KoedilieHT 3aracadds ONTHYHOTO
CUrHalIy. BHYTpIIIHEOMOI0BA, MIXpPOJOBa Ta MOBHA JUCIIEPCis ONTHYHOIO CHUTHATY.
Knacugikaris Brpat y 3’eqnanasx OB.

OcHOBH MOOYZI0OBM ONTHUYHUX CUCTEM Iepenadi. BUIM MyJIbTHIUIEKCYBAHHS B
ONTUYHMUX cUcTeMax Iepenadl. CTpyKTypa MOAYJIiB ONTHYHOI mepeaadi Ta IpUioMy.
CHHXpOHI3aIllsl B ONTHYHUX cucTeMaX. L{udpoBe MylbTHILUIEKCYBAaHHS B ONTHYHUX
cucremMax  mepenayl.  Ilpsma  Moaynsmis — ONTHYHOrO  BHUIIPOMiHIOBAHHS.

OnocepekoBaHa MOIYJIALIS BUNPOMiHIOBaHHs. [TiICHIIEHHS ONTHYHOIrO CUTHANY i3

nepetBopeHHsM. [Tincunenns ontuuHoro curuany 6e3 rnepeTBOPEeHHS.

Ilepenik pekomeHg0BaHOI JiTEpaTYpH

l. I'ome B.JI. Tenexomysikaniitni ta indopmariiiai mepexi / B.J{. T'ons, Ipxa M.C.
— Kuis: IC33I KIII im. Irops Cikopeskoro, 2021. — 250 c.

2. Kypakoscekuii 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’A3Ky: HaBYAIBHHI MOCIOHUK LIS
CTYy/ICHTIB BHIIMX HaBYaubHUX 3aknafnis / JI. M. Kapnykos, O. B. Illekoruxin, B.O.
Bockoboitauk — 3anopixoks: HY «3anopisska nomitexnikay, 2020. — 153c.

4. Yamox B. O. OnroenexTponika: Big Makpo 10 Hano. IlepenaBanms,
[IEPETBOPEHHS Ta MPUMMaHHS ONITUYHOTO BUIIPOMIHIOBAHHS: HaBY. noci0. V 2 kH. / B.
O. Hamok. — K.: KIII im. Irops Cikopcbkoro, Bun-so «ITonmitexnikay, 2018. — Ku. 1. —
376 c.

J. Kopuak IO. Onroenexkrponna indbopmaruka. Tom 1. OcHopHi NPUHLIUIIH Ta

Mpunaan: HaB4anbHUU nociOHMK / 1O. Kopuak, }0. ®yprana, C. Puxmiok. — JIbBiB:
JIHY 1meni IBana ®panka, 2016. — 312 c.

6. Kuce O.M., Kopsiituyk B. I. IIpoekTyBaHHS BOJIOKOHHO-OIITHYHOL TPaHCIIOPTHOI

Mepexi: HaByanpHMii MOCIGHHUK 3 KypCOBOTO Ta JUIIJIOMHOTO NpOeKTyBaHHs, - Oneca:
OHA3 im. O.C. ITomoBa, 2016 — 92 c.

/. boiiko KO.M. OcnoBu paniodoroniku: Hasy. noci6. Y. 1 / FO.M. boiiko, B.A.

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



3.4. Indopmaniiini nepeaaBaibHi Ta NpUHiMAJIBLHI IPHCTPOT pagiocucTeM

OcHOBHI ~ MOHATTA,  Kiaacudikalis 1  TEXHOJOrI  palioeNeKTPOHHHUX,

IHQOPMAIIIHAX CHCTEM 1 Mepex. Y3arajgbHeHa CTPYKTypa paJioTeXHIYHOI CHCTEMH
€JIEKTPOHHUX KOMYHIKaIli, ponb 1 Micue pamionepenasansuux (PIII) Ta
paxionpuitMansHuX npuctpois (PIIpI]).

[IpusHaveHHs Ta knacudikalis pamionepenaBajlbHUX IPUCTPOIB. Y3araabpHeHa
cTpykTypa PIIII Ta ii ocHOBHI enemenTH: 30y JHUK, MPOMIXKHI Kackaau, MOMHOXYBAY
YaCTOTH, MOJYJATOP, MIJCHIIOBAY IIOTYKHOCTI. 30yIHUKM miarmasonuux PIIIL.
[{upoBl cHHTE3aTOPU YAaCTOTH MPSIMOTO 1 HENPSIMOTO CUHTE3Y.

BxigH1 xona, aktuBHuil enemeHT (AE), Kona y3romkeHHS 3 HaBaHTaXKEHHSIM,
JOKEpella JKUBJICHHS. | apMOHIYHME aHami3 BXIAHMX Ta BHUXIOHUX cTpyMmiB [33.
B3aeM03B’5130K ()OpMHU BHXIZTHHX CTPyMYy Ta HANpyTH 3 MOTYKHICTIO i KoedimieHTOM
kopucHol aii (KK/I) I'33. Knacudikamis pesxxumin po6otu I'33.

Ilapanensna Ta mocnmizmoBHa cxemu JKHMBJIEHHs 1 3MimeHHS. 36ymkenHs AE
FAPMOHIYHUM CTPyMOM Ta Hamnpyrow. JIoJaBaHHS MOTYKHOCTENl IeHepaTopIB.
[lapanensHa 1 ABOTaKkTHA cxeMH BKIIOuenHs AE.

Kona y3romxkenns Buxiguux Tta nonepensix kackamis PITIT. Viromxenus AE 3
HaBaHTAXECHHAM. TpaHcdopmalis HaBaHTaXeHHS Ta (IIBTpallis TrapMOHIYHHUX
cknanoBuxX. Ilpocri ta cknagni cxemu KV. Illupoxocmyrosi KV. ABTOreHepaTopu
(Al') Tumy "Tpurtouka". PiBHsHHs cranionapHoro pexumy AI'. M'skuii Ta KOPCTKU M
PeKUMHU caMo030ykeHHs. Tumnosa ¢opma crekTpy konmBaub Al KopoTkouacHa ta
IOBrOTpHBaa HecTaOUIBHICTE YacToTd Al'. Brumis mectabinizyrounx (gakTopiB (3MiH
HaIlpyT'y )XUBJICHHS, TEMIIEPATypPH, TUCKY ) Ha CTA0LIBHICTh YaCTOTH KOJIMBAHD.

OcobnuBocTi mobynoBu KBapHoBHX pe3oHaTOpiB. OCHOBHI BHIH nedopmarriii
me3oeneMeHTa INpH  30y/KEHHI KONMMBaHb. EKBIBaJeHTHI cxeMmwu KBapIIOBUX
pesoHaropiB. Ocumnsartopni Ta ¢ineTposBi cxemmu kBapuosux AI'. BaratoyactoThi
KBapuoBi AT

IlpusnavyenHs Ta xnacudikanis pamionpuitMansHuX IIPUCTPOIB. Y3arajpHeHa
CTPYKTypa paJloNpUiMaIbHOIO NPUCTPOIO Ta ii OCHOBHI eJeMEHTH: BXiTHi KoJa,
[MICUIIOBAY paio4acTOTH, 3MILIYBa4, FeTEPOAUH, IiICHIIOBAY [IPOMI)KHOI YaCcTOTH,

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

lIpu3HayeHHs Ta OCHOBHI XapaKTePHCTHKH BXiTHHUX Kil PIIpIl. CxemorexHika
BXITHHX KiJI. COCOGH HanamTyBaHHs i IepeKPUTTS MiaMa3oHiB B PIIpIl. Enextponne
HaJlalllTyBaHHS.

Y3arajlbHeHa eKBiBaJe€HTHA cXema IIiJICHIIoBaYa paalodyacToTH Ta 1I aHai3.

KoedimieHT mnigcumenus Ta CMyra IIpOIyCKaHHS ITIJICHJIIOBaYa pajio4acTOTH.
3abe3neyeHHs CTIMKOCTI IMiJICHIJICHHS. Gopmyna B.I. Cudoposa. BubipHicts



MiICHIIFOBAYIB PaioyacTOTH. YMOBH 3a0e3neyeHHs MIHIMAJIbHOL CMYTH IIPOITY CKaHHS.
KoebiuienTa mymy i 4yTIHBICTh pafioNpUAMAaIBHUX MPUCTPOIB. CTaTUCTUYHI
XapaKTEePUCTHUKM IIYMIB MiACHIIOBAYiB pajioyacToTd. Dopmyra Haiiksicta. Illymu
enekTpoHHUX mnpwianis. KoedimieHT mymy 1 [IyMOBa TeMmIlepaTypa KaCKaJHOIO
3’ €IHAHHS YOTUPUIIOIIOCHUKIB.
PosmmpeHHs AMHAMIYHOrO Jiama3oHy paxiomiacumosadiB. [ligcumosaul

immynecHuX curHamiB. Ilincmmosadi pamiodacrotn HBY niamasony. OcoOiauBOCTI
CY4aCHUX IHTerpajbHUX IiICHIIOBAYIB Pazil04acTOTH.

[Ipu3HaueHHs, OCHOBHI (yHKIIi MepeTBOproBadiB 4acTOTH. OCHOBH TeOPII
epeTBOPIOBAHHS 4YacTOTH. EKBIBaJeHTHa cXeMa 1 IlapaMeTpu IepeTBOproBava
yacToTd. CXeMOTexHika IIepeTBOPIOBaYiB 4YacTOTUA. BHOIpHICTE IepeTBOprOBayva
JaCTOTH.

JletexTopd paniocurHaniB. ExBiBaJleHTHa cXeMma aMIUNTYJHOIO JeTEeKTopa.
Pexxumu perektyBaHHS AM konuBaHb. CIIOTBOpEHHS CUTHATy B aMIUIITYJIHOMY
neTekTopi. AMIUIITYJHE J[ETEKTYBaHHS CyMH KOPHMCHOIO KOJMBaHHS 1 3aBajlH.
CUHXpPOHHUH neTekTop. JleTeKTOpH CHTHaliB 3 KyTOBOKO MOIYJIALI€r0. YacTOTHHUH
netexkrop. Da3zoBuUi JETEKTOP.

[Tpu3HaueHHs 1 3arajlbHi XapaKTepUCTUKH peryiaroBaHb. ABTOMaTHYHE
perymoBanHs miacunenHs PIIpIl. CucremMu  aBTOMACTPOIOBaHHSA  YacCTOTHU

(AITY), piBusuus cuctemu AITY. ®azose apromiactporoBaHHs udactotd (DAITY).
PeryjitoBaHHs CMYTHY ITIPONYCKaHHS.

da3oBa (4acToTHA) CHHXpOHI3alisg. TakToBa (CHMBOJIbHA) CHHXPOHI13aLlls).
JxuTep 1 Banaep mudposux curnainiB. [{ukinosa (kagpoBa) cuHXpoHI3auls. MepexeBa
CHHXPOHI3allis IIUGPOBOro 3B’ 3Ky Ta Mepeiadl CUrHajIlB, IPUHLMUIIH 11 3a0e3[1eYeHHs.
[IpuHuunu  GyHKIMIOHYBaHHS KOHTYpy ©DAIIY y cucremax TakTOBOl
cuHxpoHi3auii. Cmyra ytpuMmanHHs 1 cmyra 3axorieHHs cucrtemu DAIIY. dazosa

noxuoka B KOHTYp1 DAIIY. dopmyBaHHS TaKTOBUX IMIIYJIBCIB 3a JIOINOMOIOIO
BY3bKOCMYTOBOro (inbTpa 1 cuctemu OAITY.

IlepeJiik peKOMeHI0BAHOlL JIITEPaTypPH
1. Tkauyk, B. M. PanlonepenaBajipHl NpUCTPOI: HaBYaJIbHUM NociOHUK / B. M.

Tkauyk, C. M. LHupynenuk, T. A. Ilerpenko. — Bimauus: T. I1. bapanosceka, 2015. —
188 c.

2.YymakoB B.l.,, Ihimuenko C.K., Tapanuyk A.A., Xapuenko O.lL.
PanmioenektponHi  3acobu  TenekoMyHikamii.  IligcmmoBadi  pamioyacToTH
paalonpUuiMaibHUX NpUCTPOoiB: HaBY. nocioHuk / B.I. Uymakos, C.K. ITiguenko, A.A.
Tapanuyk, O.1. Xapuenko. — XmensHuupkuii: XHY. — 2015. - 181 c.

3. AanpeeB O.B. I'enepyBanHs Tta ¢hopMyBaHHS curHaiiB. HaBuanpHUil MOCIOHUK
/O.B. Annpees, B.B. Hunopenko, B.I'. I{unopenko, I.I. ITonemyk . — XXuromup:



KATY, 2018. -95 c.
4.Topbatuit 1.B. Merogu ¢QopmyBaHHs #  OOpOONEHHS CHTHAMB Y

TeleKOMYyHiKaLiiHuX cucreMax: MoHorpadis/ 1.B. TopbGatuii, P.I. XKemsix, M./

Kicenuunuk; 3a 3ar. pea. I.B. I'op6aroro. — JIeBiB: Bua-Bo JIbBIBCHKOI MOJITEXHIKH,
2019. -336 c.

5. Kabak B.C. CxemoTexHika Cy4YacCHHX CHHTE3aTOpIB 4YacTOT : HaBY. IOCIOHHK

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

6. Kmumamr M. M., Komomiit P. C. TenekomyHikariiiHi CUCTEMHU TNepeIaBaHHS

- LN ]

inpopmanii. HaBuaneuuii nmocionuk. JIeBiB : BumaBHUIITBO JIBBIBCHKOI MOJITEXHIKH,
2018. 632 c.

7. Ilpuiimandsa Ta oOpoOnieHHs curHamiB: HaBd. nociOHuUkK / O.M. IlluHkapyk,
[TpaBna B.I1., FO.M. boiiko. — XMenpHunpkuii: XHY, 2018. — 365 c.

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

[IpuHuunu opraHizamil Ta apxITeKTypd MOO0yJIOBMU CHUCTEM KOMYyTallll
eJIeKTpo3B s3Ky. [loOymoBa xomyTamiiHux mepex. @yHKUIOHYBAaHHS KOMYTAaLIMHUX
0J10KI1B 1 By3J1B. [ [puHuMnuM o0'eqHaHHS KOMYTALIMHUX BY3JI1B Y Mepexki. OcoOIuBOCTI
noOyJOBU TPAHCIIOPTHUX 1 KOMYTOBaHMX Mepex, TeledOHHOI Mepexxl 3arajibHOro
KOpUCTyBaHHA. | luTaHHs KepyBaHHS 1 CUTHaI3a1l]l B TeJIE(OHHUX MEpexax.

Po3paxyHOK IHTEHCHUBHOCTEH aOOHEHTCHKMX HaBaHTaXXeHb Ha TeliehOHHI
Mepex. Po3paxyHOK 4yuciaa 3’€IHYBalbHMX JIIHIA 1 IpynoBuxX TpakTiB. Cucremu
curHamsamil Tta a"am3 podotn wubpoBux cucrem kKomytanii (LICK) mnpu
MDKCTaHUIMHUX 3'eqHaHHsIX Ha MTM. ®yukuionansHa apxitekrypa cydyacHoi LICK.

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

a0OHEeHTChbKUX KOMIUIeKTIB. OcobnuBocti komytamiiinux mnoais IL[CK. Eranu
npoektyBaHHs [13 LICK.

[TuppoBa enekTpoHHa KomyTaliiiHa cuctemMa EWSD ¢ipmu  Siemens:
komyTauiina ratgopma NEAX-61 komnanii NEC; apxitektypa NEAX 61 komnasii
NEC; 3acrocyBanHs komyrauiiiHoi cucremu EWSD; amapatHe 3a0e3nedeHHs
KOMYTall{HOl CHUCTEMHM; IlepeBard 1 IOCIYr", w0 HanmaroTbes EWSD; Texuiuna
xapakrepuctuka EWSD. Ilepexin 1o mepex Ta cucTeM HACTYITHOTO IOKOJIHHA. Tpu
etanu 1ooynosu mepexk NGN.

OcHoBH Teopil po3noairy iHdopmallii, 110 BKIHOYAE OCHOBHI MOJEN IOTOKIB
TelIe(OHHUX BHUKIMUKIB, KOMYTALIHHUX CHCTEM 1 aJIrOPUTMIB OOCIYrOBYBaHHS.

MeTtonu po3paxyHKy CTPYKTYypHHX ITapaMeTpiB i MapaMeTpiB SIKOCTi 0OCIyroByBaHHS
SIK KJIACMYHHUX, TaK 1 Cy4aCcHUX KOMYTalIHHUX CUCTEM €JIEKTPO3B’A3KY.

Micue 1 pons mupposux cucrem komytauiil (LICK) y cyuacniii ingpactpykTypi



eJIEKTPOHHUX KOMYHIKALIM. Y3arajbHeHa apXiTeKTypa HHU(pPOBOI CUCTEMH KOMYTAIIll.
Apxitektypa LICK.

[Iincucrema abonenrcekoro paxpiopoctymy crangapty DECT. YcratkyBanHS
BY3JI1B KOMYTOBAHOI'0 AOCTYyIy 10 Mepexi Internet [POP.

PosButok LICK y HampsiMKy KOHBEpreHIii TEXHOJOTiH KOMYyTalliii KaHaiB i
nakeTiB. Po3Butok LICK y HanpsMKy KOHBepreHiil TeXHOJIOriH KOMyTaliil KaHaliB i
nakeriB. Apxitekrypa LICK i3 komyramiero makeriB SI-2000/v.6. Ilizcucrema
curnaiizanii 1 cuaxponizauii LICK SI-2000/v.6.

Po3paxyHOK 1HTEHCHBHOCTI a0OHEHTCHKMX HaBaHTaXXeHb Ha Tele(OHHIM
Mepex. Po3paxyHOK 4yucna 3’€IHYBaJbHHX JiHIH 1 rpymoBux TtpakTiB. Cucremu

curHamsanii ta asanmiz poboru ILICK mnpum MibKcTra"umiiHux 3'eqHaHHsx Ha MTM
(MICBKOI TesepOHHOT Mepexi).

Ilepesik pekomMeHg0BaHOI JIiTEpaTypH
. Hemuxk K. O., Bypadok P. A. Cucremu komyTaiiii ta posnoziny inbopmanii / K.

O. Jlenuxk, P. A. bypauok. — JIsBiB: JIpBiBChKa mosiTexHika, 2022. — 332 c.

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

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

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

J>. lopbaruii 1. B. Tenexomynikauiiini cucteMu Ta Mepexi. I[lpuHUIHNH
(byHKIIOHYBaHHs, TEXHOJIOTII Ta IPOTOKOJH : HaB4. noci6uuk / 1. B. Top6artuii, A. I1.
bonnapes. — JIpBiB: BunaBuuirso JIsBiBceKoi monitexHiky, 2016. — 336 c.

6. TenexomyHikauiiiHi cuctemu mnepenaui : migpyunux / B. M. Kuuakx, O. M.
[lnukapyk, I'. I'. boprauk, I.I. Yecanoscekuii, O.B. Ctanpuenko. — XMeaIbHUIIBKHUIL:
Bunasuuurso HAJITICY, 2016. — 424 c.

/. Topbarmit 1. B. TenekomyHikauiiini cucremu Ta Mepexi. IIpHHIMNM
(OYHKIIOHYBaHHs, TEXHOJIOTIi Ta MpoToKoNM: Hapy. mocibuuk / I. B. Top6arwmit, A. IT.

bonnapes. — JIbBiB: BunaBuunTso JIsBiBchKOI nonitexHiku, 2016. — 336 c.

8. Jlizynos ILII. Komm’roTepni Mepexi i TenekomyHikarii: HaBy. moci6uuk / IT. IT.
Jizynos, I'. JI. Bacunsesa, IO. I. Minaepa, O. 1Q. ®inimMmonoBa. — Kuis: KHVYFBA,
2017. - 140 c.

9. Kypakoscebkuii b. 0. Komm’rorepni wMepexi: HaBy. noci6uux /B. IO.
KypakoBcbkuid, 1.O. 3enis. - Kuis: KITI im. Iropst Cikopcbkoro, 2020. — 336 c.




4. IlepeBeaeHHs1 TeCTOBHX 0aJ1IB

KoxeH ex3aMmeHalliiHuil OuteT BkIo4Yae 50 TeCTOBUX 3aBlaHb, KOXKHE 13 SIKUX

OLIHIOETHCST ogHUM OanoM. Tabmuus mepeBeneHHs IpaBWIBHUX Bianoigel y 200-
OanpbHy LIKay, HaBeJeHa HUXKYeE.

J11s1 mepeBeieHHs TeCTOBUX OalliB TECTIB 3aCTOCOBYEThCS TAOIHIL ITepEeBEICHHS
TECTOBMX OayiB (IIpaBWJIBHUX BIAMNOBiAEH) TeCTy 3 iHO3eMHOI MOBHU Ta (HhaxOBOIrO
icuty npu Betyni Ha OC  «Marictp», IO MNPOBOASTECS B XMEIbHUIBKOMY
HallOHaJbHOMY yHIBepcuTeTi 10 mkaau 100-200

Tabnuus nepeBeneHHs TectoBux OaniB (NMpaBUIBHUX BIAMOBIZIEH) TECTY 3
1HO3eMHOI MOBH Ta (paxoBoro icriuty npu Betyni Ha OC «Marictp», 1110 IPOBOIATHCS
B XMEJIbHULIBKOMY HalllOHAJILHOMY YHIBepcHuTeT1 10 mkaau 100-200

KibKICTB K1TBKICTE
. ban 3a : ban 3a
TECTOBUX OaJllB TECTOBHUX OaJIiB
IKAJIOO [IKAJIOIO
(DPARILIEHEX 100—200 S 100—200
BIATOBIEH )™ BIJATIOB1 e )™
1-4 He ckmaneno 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 35 158
12 124 36 159
13 127 37 161
14 | 130 B 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

* yc1 O1etu micTaATh 50 MUTAHB 3 OJHI€I0 MPABIIIBHOIO BiAMOBIITIO.




