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I. 3AT'AJIBHI BIZTIOMOCTI

BerynHmii icnuT Ha HaBYaHHA A 3000yTTS HAYKOBOTO CTYIEHS JIOKTOP
¢unocodii cneuianbHOocTi 172  «EneKTpoHHI KOMYHIKalii Ta paaioTEeXHIKa»
MPOBOJUTHCS ISl TUX BCTYITHUKIB, SIKI MAIOTh CTYIEHb MaricTpa’™.

OcsitHa nporpama «EnexkTpoHHI KOMYHIKalii Ta paaiOTeXHiKa» BiJIMOBIIAE
Micii Ta crpaterii KIII im. Irops Cikopcbkoro, 3a sIKOIO CTPaTEriuyHUM MPIOPUTETOM
yHiBepcUTETY € (yHAaMeHTami3auisd miaroToBku QaxisiiB. OcoOIMBOCTI OCBITHBOI
MpOrpaMy BpaxoBaHI HUISIXOM OOpaHHS BIAMOBIIHUX PO3AUTIB MPOTPaMU BCTYITHOTO
icnuty. IlpoBeaeHHs BCTymHOro BUIIPOOYBaHHS MAa€ BHUSIBUTU PIBEHb IIIATOTOBKHU
BCTYIHUKA 3 00PaHOI /ISl BCTYITY CHEL1aTbHOCTI.

TeopeTnuHi1 NUTaHHS BCTYIMHOTO ICIUTY MOXHA MOJUTUTH HA IHICTh PO3ALUTIB:
3arajibHa XapaKTepUCTHKA CUCTEM Ta METOJIIB YIIPaBIiHHI HUMU
BaraTopiBHeB1 apXiTeKTypu 00CTyroByBaHHS

O06pobOka curHaiB B €JIEKTPUYHUX KOJIaX

AHTEHHI CHUCTEMH Ta MPUHUMAaIbHI IPUCTPOT

baratokaHaibHi cHCTEMU 3B’ SI3KYy

Orinka eQeKkTUBHOCTI (DYHKIIIOHYBAHHS CHCTEM

[lepiri yoTHpH PO3ALIH MICTSTH 3araJIbHI MUTAHHS, BIATOBIIb HA SIKI MA€ 3HATH
KOXEH CIEIIallicT B rany3i inpopMaiitHux Texnosorii. OctaHHi 1Ba po3iUTH € OUIBII
OpIEHTOBAHMMHU Ha CIIeLiaIbHY NIATOTOBKY BCTYIHHUKA.

3aBllaHHS BCTYIHOI'O BUIPOOYBAaHHS CKIAJAETbCS 3 TPhOX TEOPETUUHUX
nuTaHb. Jlo ex3ameHaliiHOro OUIeTy BKIIIOYAIOTHCS BIANMOBIMHO: 1 TUTaHHS 3
nepuoro adbo ApPyroro po3auIiB, 2 - 3 TPEThOro ad0 YETBEPTOTO, 3 - 3 IT’SITOr0 abo
IIOCTOTO.

BerynHe BumpoOyBaHHS 31 CHEIiadbHOCTI MPOBOJIUTHCS Yy (GopMi yCHOTO
€K3aMEHY.

TpuBanicTh MArOTOBKHM BCTYIMHHUKA J0 BIAMOBIAI — 2 aKaaeMiuHi TOIUHH.

VY HacTymHOMYy pO3UTI MpOrpaMyd HaBEJEHI JIMIIE Ti TEeMH 3 3a3HAYCHUX
O3B, SIKi1 CTOCYIOThCSI BAKOHAHHS 3aBJIaHbh BCTYITHUX BHUIIPOOYBaHb.

[adpopmariis mpo mpaBuiia IpUIOMY Ha HABYAHHS Ta BUMOTH /10 BCTYITHHKIB
OCBITHBOI Iporpamu « TenekoMyHiKarlii Ta paaloTexHika» HaBeAeHO B po3aini «Berym
710 acmipaHTypu» Ha BeO-cTopiHii acmipantypu Ta goktopanTypu KIII im. Irops
CikopcbKoro 3a ocriianasMm https://aspirantura.kpi.ua/

ok wbhE

*BimmosimHo nom.2 Po3miny XV 3akony «IIpo Buiry ocBiTy» BHIlla OCBITa 32 OCBITHBO-
KBaJTi(piKaI[IfHUM pIBHEM crelianicta MPUPIBHIOETHCS 0 BUIIOT OCBITH CTYNEHs MaricTpa.


https://aspirantura.kpi.ua/

I1. TEMH, 11O BUHOCSITHCSI HA EK3AMEHAIIHE
BUITPOBYBAHHA

1. 3arajbHa XapaKTepUCTHKA CHCTEM Ta MeTOIB YNPABJIiHHA HUMH
1.1. BaacTuBOCTI Ta XapaKTepPUCTUKHU CHCTEM

OCHOBHI BJaCTUBOCTI Ta XapaKTEPUCTUKU CUCTEMHU.

MonentoBaHHs CKIagHUX cucTeM. OcoOJIMBOCTI MATEMaTHYHOIO MOJEIIIOBAHHS
cucTeM. 3arajbHi BIZIOMOCTI PO TEJIIEKOMYHIKAI[IiH1 Ta iHpOpMaIliifHI CUCTEMU Ta
Mepexi. 3araibHi BiIOMOCTI PO Moienb MepexHoro ynpasiinag OS] Management
FrameWork. 3arampHe mnoHATTS 1po iH(GOPMAIIHHO-00UYHUCTIOBAIBHI CHCTEMH
yIpPaBIIiHHS.

1.2. Indopmaniiina Moaeab ynpasJIiHHS

[Hpopmariiina Moenb yrpaBiaiHHS Ta MpaBuiia BU3SHAYEHHS KEPOBAHUX 00'€KTIB.
O0’eKkT, IpeAMET Ta METOAOJIOT IS 1H(HOPMAIIHHOTO yIIPABIIHHS.

KonnenryansHi npuHmunu indopmaiiitHoro ympasiiHHsa. OO0'ext, mpeamer Ta
MeTo IHpopMalIHHUX TeXHONOT1H. CTPYKTYpH pO3NOAUIEHUX CUCTEM YIIPaBIiHHS.

1.3. Cucrema mepexkeBoro ynpaniiHusa Telecommunications Management
Network

[Ipunuun  moOyaoBM 1 TPU3HAYEHHS  OCHOBHUX  eneMmeHTiB  TMN
(Telecommunications Management Network).

3aranbHi npuHiunu KoHmeniii TMN Tta piBHI ynpaBiiHHA Mepexer. DyHKIii
MepexHOTO ynpasiainHg. OyHkIioHanpHa Ta iHQopMaIliiiHa apXiTeKTypa.

®dizugna apxitektypa TMN (Telecommunications Management Network) ta ii
OCHOBH1 KOMIIOHEHTH.

1.4. Komn’worepHi Mepexi

Crpykrypa KoM’ roTepHOi Mepexi. Ckiaj i Mpu3HAYCHHS ii eJIEMEHTIB.
OCHOBHI MepeKeBi cepBicH Ta CIy:k0M. IX XapakTepuCTHKA i IPUHIUI MTOOYI0BH.
Tunu agpecyBanHs B KOMI'TOTepHiN Mepexi. [lopsmok mepeTBOpeHHS TOMEHHOTO
imeni B IP-agpecy. Ilpunmun mobymoBu wmepex |IP. ITlepenmik ememeHTiB, iXx
npusHadeHHs 1 pyHkiii. [I[puammn no6ynoBu koMmyTaTopa Ta Mapupytuzatopa IP
Mepexi. OCHOBHI (PyHKITIOHAJIbHI €IIEMEHTH, 1X MpU3HAYCHHS 1 PYHKITIT.
[Tpunuun noOyaosu Mepexi VLAN. XapakTepucTUKa TEXHOJIOT1M BUIMIAIKOBOTO 1
JIeTepMiHOBaHOTO Joctynmy B Mepekax LAN. XapaktepucThka TEXHOJOTI]
Ethernet. Xapakrepuctuka TexHoorii Ta mpuHIun nodyaosu mepexi Token Ring.

2. BaraTopiBHeBi apXiTeKTypH 00¢JIyroByBaHHs

2.1. IloTokH 3asIBOK Ta SIKICTh 00CJIYTrOBYBaHHS 3af1BOK

Tunu 1 Mozgenl MOTOKIB 3asiBOK B TEJIEKOMYHIKALIMHUX Mepexax. BuzHaueHHs
CTaIlIOHAPHOCTI, OPJIMHAPHOCTI Ta BIICYTHOCTI MICISAIIT AJIsl CTOXaCTUYHUX MTOTOKIB



3asIBOK B TeNEKOMYHiKalliifHiX Mepesxax. Haiinpocrimmuii motik 3assok. Moro ommc
1 BIIaCTUBOCTI. Mojeni 1 cnoco0u 00CIyroByBaHHS 3asBOK B TEJIEKOMYHIKAI[IHHUX
Mepexax. [lapamerpu ix dynkiionyBanHs. [loHsATTS sikocTi 06ciyroByBaHHs. PiBH1
AKOCT1 00cIyroByBaHHs. MexaHi3Mu SIKOCTI oOciayroByBaHHs. Hackpi3Ha sKICTh
oOcnyroByBaHHs. MeToau yopaBiiHHS TIOTOKOM mepefadi. ApXITeKTypa
nudepeHiiioBaHUX MOCTYT.

2.2 .baratopiBHeBa apxitektypa NGN.

XapakrepucTtika 6araropiBHeBoi apxitekTypu NGN.

XapakTepucTHKa TEXHOJOT1i TpaHCIOPTHOTO piBHA Mepexi NGN
Xapaxkrepuctuka piBHsa ynpasiinas NGN [lepesaru 1 Henoniku Softswitch.
Mopenb ynpaBiliHHS MepeKaMu 3 BUKOPUCTaHHIM npoTokosy SNMP.

2.3. Apxitexktypa mepex IMS, MPLS Ta SDN.

XapakTepucTHKa TIPOTOKOMIB B apxiTekTypi IMS. Ix npusnauenns Ta QyHKiii.
[lopiBHsnbHa XapakTepuctuka apxitektypu NGN 1 IMS. Henoniku Ta nepesaru.
[Mpunun nobynoBu mepesxxk MPLS. Tlepenik enemeHTIB, iX NpU3HAYCHHS 1
dbynxkiii. [puanun nodynosu mepesxk SDN. Tlepenik enemMeHTiB, X Mpu3HAYCHHS
1 ¢pyukiii. [Ipuanunu mudposoi komyTarii. I[lpunuunu noOymoBu 1 poboTu
KepYIOUHUX TPWIAAIB €JICKTPOHHUX BY3J11B KOMYTAII.

3. O0poOka curHaJiB B eJIeKTPUYHHUX KOJIaX

3.1. MeToau o0poOKkM Ta nmepeaayi CHrHATIB

Kiracudikarrist moBiioMsIeHb, CATHAIIIB Ta 3aBal.

JluckpeTusallisi CATHAIIB 3 OOMEKEHHM CIIEKTPOM.

Metonu 06poOKu Ta epenayi IepBUHHUX CUTHATIB.

Metoau MoAyJIAIil Ta AEMOYNIAIIT TUCKPETHUX CUTHAITIB.

BunaakoBi curHamu 1 ix kmacudikaiig. CraiioHapHI BHITaJKOBI CHUTHAIH, iX
ePrOIUYHICTb.

3.2. MeToau MpoOXOQKeHHSI CUTHAJIIB Yepe3 eJIEKTPUUIHI KoJIa

AnHani3 IpoXoKeHHS JeTEPMIHOBAHUX CUTHAJIIB Yepe3 JIIHIMHI CTaI[lOHApHI KOJa
CIEKTPAITHHUM 1 9aCOBUM METOJaMHU.

[IpoxomkeHHs  CTalliOHAPHUX  BUIMAJKOBUX  TPOIECIB  Yepe3  JIHINHI
CTalllOHApHI KoJIa.

AHani3 mpoXO/KEHHsI JIETEPMIHOBAaHUX CUTHAIIB Yepe3 MmapaMeTpUuHi KoJja 13
3aCTOCYBaHHSM YaCTOTHHX 1 YaCOBHX XapaKTEPUCTHUK KOJIA.

[lpuHUMNM TeHepyBaHHS TapMOHIYHUX KOJMBaHb B HENIHIMHUX KOjJax 13
3BOPOTHHUM 3B'SI3KOM.



3.3. [IpyHIMNIM aBTOMIICTPOIOBAHHS 4acTOTH Ta MUGPoBoi 00poOdKHN
CUTHAJIIB

Meronn 4YacToTHOro 1 (pa30BOro aBTOMIACTPOIOBAHHA YacTOTH Ta iX
BUKOPUCTAHHS JUIsl cTa0LUI13al1lil, KEpyBaHHs i TeHepyBaHHS CUTHAJIIB.
[IpyHIMOM ONTUMAIBHOI JTIHIAHOT (PLIBTpALll CUTHAIB.

[TpuHMnu uppoBoi 0OPOOKK CUTHAIIB.

4. AHTeHHIi cucTeMH Ta NPUHMAJIbLHI NPUCTPOL

4.1.1lpuHumMn no0y10BH AHTEHHUX CUCTEM

[TpuHIMn MoOyn0BU PO3MOAUIEHUX AHTEHHHMX CHCTEM, IX XapaKTepUCTHKa Ta
3aCTOCYBaHHSI.

Oco0auBOCTI NOLIKUPEHHS PAIIOXBUIb B IPUPOJAHUX CEPETOBUILAX.

PisnoBunu miHiM mepenad  (KoakcialibHI, XBUJIEBOJIHI, MIKPOCMYKKOBI,
JeIEKTPUYHI, KBA310MITUYHI).

Tunu cnpsMOBYIOUYHUX CUCTEM.

[lapameTpu aHTEH y MepeIaBaIbHOMY PEKUMI.

Tunu anTeH Ta ix peanizailis B pi3HUX Jlana3oHax XBUJIb.

[TpuHIMn NoOyA0BH BIpTyalbHUX aHTEHHUX PEIIITOK.

4.2 IlpyHuun nodya0BH NPUHMAJIbHUX NPUCTPOIB

PiznoBunmu 1miHiM mepegad  (KoakcialibHI, XBWJICBOJHI, MIKPOCMYKKOBI,
JeIeKTPUYHI, KBa310MTHYHI).

OCHOBHI TEXHIYHI XapaKTEPUCTUKH Ta CTPYKTypa pagionpuiMaIbHUX
IIPUCTPOIB.

IIporpamuo kepoBaHi ITU(PPOBI MPHUCTPOI.

5. baratokaHajibHI CHCTeMH 3B’I3KY

5.1.1lpyHuMNIM MO0YI0BM MATiCTPAIBHUX 0araTOKAHAJIBLHUX CUCTEM 3B’ A3KY

[TpuaIMnU MoOyn0BH OaraToKaHAIBHUX CHCTEM 3B’ SI3KY.

Meronu nocTymy 10 KaHaliB paaiopeleiHUX Ta CyTyTHUKOBUX CUCTEM Tepeaadi.
[TpuaMn nmobynoBu Mepex Ha 6a3i rexHosorii DWDM. Ilepenik eneMeHTiB, ix
npusHadeHHs 1 pyHkiii. [{udposi cucremu nepenadi. YnpapiiHHA B IUDPOBUX
CUCTEMax Tmepeaadi, METOAW MaplIpyTHh3allii, riOpuHI CUCTEMHU.

5.2. llpuHuunu NoOy10BH CTLUILHUKOBUX CHCTEM Mepenadi

[Ipunuun moOyIoOBH OTr0 MOKPUTTS TEPUTOPii 0OCIYroByBaHHS MOOLIBHOIO
3B’ A3KY.

Cnocobu po3moIiTy 4aCTOTHUX KaHaJliB B CHCTEMax MOOLIBHOTO 3B’ SI3KY.
ApXITEKTypa CTUIbHUKOBUX Mepek MOOLThHOTO 3B 513Ky 3. [lepenik exeMeHTiB,
iX mpu3Ha4YeHHS 1 PYHKITII.

ApXiTeKTypa CTUTBHUKOBHX MeEpeX MoOUThHOTO 3B’s3Ky 4G. ApXiTekTypu
cucteM MoOUTbHOTO 3B'13Ky LTE.



ApXITEKTypa CTUIBHUKOBUX MEPEX MOOLIBLHOTO 3B’ 3Ky 5G.

5.3.IlpuHuMnM nodyA0BH TeJIeBi3iliHNX cHCTEM

V3aranpHeHa cTpykTypHa cxema TeneiziiiHux cucteM (TBC).

[Mpunmunu noOyaoBu 1 pobOTH mepedaBayiB  TENEBI3IMHUX CHUTHAIB
300paxkeHHd. [lpuHuunu noOynoBM 1 poOOTH NpUiiMadiB TENEBI3IMHUX
CUTHAJIIB 300pa’keHHS.

6. Ouinka edekTHBHOCTI QyHKIIOHYBAHHS CHCTEM

6.1. IlepcnexTuBHi iH(popmauiiiHi TeXHOJOrII TA IX 32CTOCYBAHHS

3aranbHa xapaktepucTtuka TexHosorii |10T. Bumorum TtexHomorii 1o
TEJIEKOMYHIKalIMHUX CUCTEM.
3acTocyBaHHSI XMapHUX OOYHUCIIEHb B TEJIEKOMYHIKAI[ISX Ta paJlOTEXHILII.

6.2. HaniliHicTh Ta epeKTUBHICTH CHCTEM Ta MepekK

Hagiiinicte 1 >KMBY4YICTh 1H(OpPMAIIWHUX, TEJIEKOMYHIKAI[IMHUX MEPEexX Ta
pamioTeXHIYHUX cucTeM. [I0Ka3HUKH iX OIIHKH.

EdextuBHIicTh 1H(MOpMAIITHUX, TETEKOMYHIKAIIMHUX MEPEX Ta PaJAlOTEXHIYHUX
cucreM. [lokazHUKH ePEKTUBHOCTI.

I11. HABYAJIBHO-METOAUYHI MATEPIAJIN
Jliteparypa n0 1-ro posainy
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mucuuutiny. http://ela.kpi.ua/handle/123456789/17668
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7. Inpuenko M.1O., KpaBuyk C.O. CyuacHi TenekoMyHikauiitHi cucremu. — K.:
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IV. PEUTUHI'OBA CUCTEMA OLIHIOBAHHSI BCTYITHOI'O
BUIIPOBYBAHHA

1. IloyaTkoBHI1 peUTHHT a0ITypi€HTA 32 €K3aMEH PO3PAXOBYETHCA BUXOAUU
13 100-OanpHoi mkamu. [lpy BU3HAYEHHI 3arajJbHOrO0 PEUTUHTY BCTYIHHUKA
MOYATKOBUM PEUTHHT 3a €eK3aMeH mepepaxoByeTbest y 200-O0aibHy IIKamy 3a
BIAMOBIHOO Tabuiero (1.4) .

2. Ha ek3ameHi aOiTypi€eHTH TOTYIOThCS 10 YCHOI BIJANOBIAl HA 3aBIaHHS
eK3aMeHalIiHOro O1IeTy.

KoxHe 3aBmaHHS KOMIUICKCHOTO (DaxOoBOrO BCTYITHOTO BHUIIPOOYBaHHS
MICTUTBH TPU TCOPETUYHI nMuTaHHs. [lepiri 1Ba MATAaHHS € 3araJlbHUMHU 33 TaTy3310
iHbopMaliiiHuX TexHosnorid. OcCTaHHE TUTaHHS OpPIEHTOBAaHE Ha CHELIATbHY
HiIOTOBKY BCTYITHHKA.

KoxHe 3 mepmmx JIBOX MHUTaHb OIHIOEThCS y 30 OaniB 3a TakuMHU
KPUTEPISIMHU:

- «BIAMIHHO», TIOBHA BIANOBIAL, HE MeHIIe 90% mnoTpiOHo1 iHPopmamii — 27-30
OaJiB;

- «100pe», MOCTaTHBO TMOBHA BINNOBiAL, He MeHIIE 75% moTpiObHOI 1HDOpMaIii
(mpumycTUM1 HE3HAYH1 HETOUYHOCT1) — 23-26 OariB;

- «3aJ0OBUILHO», HEMOBHAa BiAMOBIAL, He MeHIIe 60% moTpiOHOT iH(pOpMaIrii
(BiAMIOB1Ib MICTUTD MEBHI HeMOMIKK) — 18-22 6anu;

- «HE3a/IOBLIHHOY, BIATIOBIH HE BIATOBIAE YMOBaM JI0 «3a0BUIbHO» — () OaiB.

Tperte nutanHs oiHIOETHCA ¥ 40 0ajiB 3a TAKUMHU KPUTEPISIMHU:

- ««BIIMIHHO», TIOBHA BiAMOBIAb, HE MeHIIe 90% moTpiOHOi iHpopmarlii — 36-40
OaJis;

- «100pe», JOCTaTHBO TOBHA BIAINOBiNb, HE MeHIIe 75% motpiOHOI iHpopMaIlrii
(mpunycTtrMi He3Ha4YH1 HeTOoYHOCTi) — 30-35 Ganis;

- «3aJ0BUILHO», HEMOBHAa BiAMOBIAL, He MeHIIe 60% moTpiOHOT iH(pOpMaIrii
(BIAMIOB1Ib MICTUTH MEBHI HEJOIKN) — 24-29 Gartis;

- «HE3/IOBLIHHOY, BIATIOBIIH HE BIAMOBIA€ YMOBaM J0 «3aI0BLILHO» — () OaiB.

3. Cyma 6aiB 3a BIAIOBiNI HAa €K3aMEHI MEPEeBOIUTHCS 0 CK3aMEHAIIHHOT
OLIHKH 3TI1IHO 3 TaOJHIIEIO:

baau Oninka
100...95 Binminzo
94...85 Jyxe nobpe
84...75 Hobpe
74...65 3a10BLIIHHO
64...60 JlocTaTHBO
Menie 60 HezanoBiabpHO

4. Cyma OaniB 3a BIANOBiAl Ha ek3aMeHl nepeBoguThes A0 200- OanmbHOL
IIKAJIM 3T1IHO 3 TaOJIULIEIO:



Tabmuus BiMOBiHOCTI OLIHOK pedTHHToBOT cuetemu omintosanus (PCO, 60...100) 6anam 200-6ansroi mikanu (100...200)

Orinka Banu Orinka bamu Orinaka Banu Orinka bamu

PCO 100...200 PCO 100...200 PCO 100...200 PCO 100...200
60 100,0 70 125,0 80 150,0 90 175,0
61 102,5 71 127,5 81 152,5 91 177,5
62 105,0 72 130,0 82 155,0 92 180,0
63 107,5 73 132,5 83 157,5 93 182,5
64 110,0 74 135,0 84 160,0 94 185,0
65 112,5 75 137,5 85 162,5 95 187,5
66 115,0 76 140,0 86 165,0 96 190,0
67 117,5 77 142,5 87 167,5 97 192,5
68 120,0 78 145,0 88 170,0 98 195,0
69 122,5 79 147,5 89 172,5 99 197,5
100 200,0

V. IPUKJAJ] EK3AMEHAIIHHOT'O BLIETY

®opma Ne H-5.05
HanionanbHuii TexHiynuii yHiBepcuTeT YKpaiHu
“KuiBcbkuii nosairexuiynuii incrutyr imeni Iropst Cikopebkoro”

OcCBITHIi CTYITIHB ooxkmop ¢hinocoii

CriemianbHICTh 172 Enexmponni komynikayii ma padiomexuika

HaBuanbHa qucrmruiiga Bemynnuii icnum

EK3AMEHAIINHUN BLIJIET Ne 1

1. Humannua 1

2. llumanna 2

3. [Tumannsa 3

3aTBEpIKEHO
["apaHT OCBITHBOT IpOTpaMH

Kuis 2023

Jleonin YPUBCBHKUM



PO3POBHUKMN:

Lnvuenxo Muxatiino FOxumosuuy, 0.m.u., npog., axadoemix HAH Ykpainu,
Haykosull kepisHuk HasuanvHo-naykogoeo incmumymy
MeneKOMYHIKaYIUHUX cucmenm,

Ypuscoruii Jleonio Onexcanoposuy, 0.m.u., npog., npogecop xagheopu
IHOPpMAYItIHO-KOMYHIKAYIUHUX MEeXHON02Il ma cucmem

Inoba Jlapuca Cepeiisna, 0.m.1., npog., npogecop xageopu
IHOPMAYItIHO-KOMYHIKAYIUHUX MEeXHON021l ma cucmem

Ilybposka @edip Dedoposuu, 0.m.H., npogh., npoghecop xagheopu
paoioiudxcenepii

Kyk Cepeiti Axosuy, 0.m.H., npog., 3a6idyeay kageopu padiomexHiyHux
cucmem

Kpasuyk Cepeiii Onexcanoposuy, 0.m.H., npo., 3ag8idyeau xageopu
meneKOMyHiKayiu

Jlucenko Onexcanop Muxonatioguu, 0.m.H., npo@., 3agidyeau kagheopu
KOHCMPYIOBAHHS eeKMPOHHO- 0OYUCTIOBATILHOI anapamypu

Henin €seeniti Anopitiosuy, 0.m.H., npog., npogecop xagpedpu npuxiaonoi
padioenekmpoHiKu



