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I. 3AT'AJIBHI BIIOMOCTI

BerynHuii icnuT Ha HaBYaHHA A 3700yTTS HAYKOBOTO CTYIEHS JTOKTOP
dimocodii cnemianbHocTi 172 «TenexomyHikaiii Ta paloTeXHIKa» MPOBOAUTHCS IS
TUX BCTYITHHUKIB, SIKI MaIOTh CTYyNEHb MaricTpa®.

OcsgiTHs nmporpama «TenmekomyHikali Ta pagloTeXHIKa» BIAMOBiAa€ Micii Ta
ctparerii ~ KIII im. Irops Cikopcbkoro, 3a SKOI CTpPaTEriyHUM MPIOPUTETOM
yHIBEpCUTETY € (pyHIaMeHTamizaiis miAroToBku (axiBiiB. OcoOIUBOCTI OCBITHHOI
IporpaMy BpaxoOBaHI IUIIXOM OOpaHHS BIAMOBITHUX PO3ILUIIB MPOrpaMH BCTYITHOTO
ictiuty. IIpoBeneHHsI BCTYMHOTO BUINPOOYBAHHS Ma€ BUSBUTU PIBEHb IMIATOTOBKHU
BCTYITHHMKA 3 00paHO1 U1 BCTYMY CHEIiaJbHOCTI.

TeopeTu4H1 MUTAHHS BCTYITHOTO ICIIUTY MOYKHA MOJIJIUTHA HAa IIICTh PO3ILTIB:
3aranpHa XapaKTepUCTUKa CUCTEM Ta METOIB YIPaBIIIHHS HUMU
baraTopiBHeBi apxiTeKTypu 00CITyrOBYBaHHS

OO6pobOka curHaiiB B €1EKTPUYHHUX KOJaxX

AHTEHHI CUCTEMH Ta MPUIMaIbHI IPUCTPOL

bararokaHanbHI CUCTEMH 3B’ SI3KY

OuiHka epeKTUBHOCTI (PYHKIIIOHYBAHHS CUCTEM

[lepuni 4oTUpH PO3AUIH MICTSATh 3arajibHl NUTAHHS, BIAMOBIIb HA K1 Ma€ 3HATH
KOYKEH CIICIIaIICT B raay3i iHpopMaliiHuX TeXHOIOT1i. OcTaHH1 iBa PO3ALIH € OUTBIII
OpIEHTOBAHMMH Ha CHEIlajbHy MATOTOBKY BCTYITHHUKA.

3aBlaHHA BCTYIIHOTO BUIIPOOYBAHHSI CKJIAQJA€ThCS 3 TPbOX TEOPETUYHUX
nutanb. Jlo ex3amMeHamiitHOTo OUIeTy BKJIIOYAIOThCA BIAMOBIAHO: 1 mNHUTaHHSA 3
nepiioro abo ApPyroro po3AauiiB, 2 - 3 TPETHOro ab0 YETBEPTOro, 3 - 3 IM’ATOro ado
II0CTOTO.

Berynne BumpoOyBaHHSI 31 CHEHIAJIBHOCTI MPOBOAUTHCS Yy (opmi yCHOTO
eK3aMEeHY.

TpuBasicTh MATOTOBKU BCTYITHUKA JI0 BIMOBI/II — 2 aKaJleMi4H1 TOJUHHU.

VY HacTymHOMYy pO3AUTI MPOrpamMu HABENEHI JIMIE TI TEMHU 3 3a3HAYCHUX
O3B, SIKI CTOCYIOTHCS BAKOHAHHS 3aB/IaHb BCTYITHUX BUIIPOOYBaHb.

[Hdopmariis npo npaBwiia NpUioOMy Ha HaBYaHHS Ta BUMOTH /0 BCTYITHHUKIB
OCBITHBOT Tporpamu « TeleKoMyHIKallii Ta paaloTexHIKay HaBeAeHO B po3aul «BeTyn
70 acripaHTypu» Ha BeO-cTOpiHI acmipanTypu Ta aoktopanTypu KIII im. Irops
CikopchKoro 3a nmocuianHsam https://aspirantura.kpi.ua/

ook wnE

*Bignmosigao momn.2 Po3gimy XV  3akoHy «IIpo BuUIly OCBITY» BHINAa OCBITa 32 OCBITHBO-
KBaJTi(iKalifHUM piBHEM CIeliaigicTa MPUPIBHIOETHCS IO BUIIOT OCBITH CTYIIEHS MaricTpa.
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I1. TEMM, IIIO BUHOCSIThCS HA EK3AMEHAIIIMHE
BUITPOBYBAHHASA

1. 3arajbHa XapaKTepUCTHKA CHCTEM Ta METOAIB YIIPABJIIHHS HUMHU
1.1. BiaacTHBOCTI Ta XapaKTePUCTUKHU CHCTEM

OCHOBHI BIIaCTUBOCTI Ta XapaKTEPUCTUKH CUCTEMHU.

MopentoBanHsl CKJIagHUX cUCTeM. (OcoOIMBOCTI MAaTeMaTUYHOTO MOJIEIIOBAHHS
cucTeM. 3arajibHi BIJOMOCTI MPO TEJIEKOMYHiKalliifH1 Ta 1HQOopMaIliliHI CUCTEMH Ta
Mepexi. 3arajabHi BIIOMOCTI ITPO MoJies MepexHoro ynpasiinag OS] Management
FrameWork.3araiibhe mOHATTS Tpo  iH(GOPMALIHHO-00YMCIIOBAIBHI  CUCTEMHU
yIpaBJIiHHS.

1.2. Indopmamniiina Moaeab ynpaBaiHHA

[HdopmarriitHa Moieb yIpaBIiHHA Ta IpaBUiia BABHAYEHHS KEPOBAaHUX 00'€KTIB.
O0’exT, IpeAMET Ta METOAOJIOTA IHPOPMALIMHOTO YIPABIIHHSL.

KonnenryaneHi npuHuunu iHdopmariiiHoro ympaniiHHSA. OO'exT, mpeaMer Ta
MeToJ] iHhOpMaIIHUX TeXHOJOT1H. CTPYKTYpH pO3MOAUICHUX CUCTEM YIIPaBIIiHHS.

1.3. Cucrema mepexeBoro ynpasiainHsa Telecommunications Management
Network

[Mpynuun  moOyaoBM 1 HpU3HAUYEHHA  OCHOBHMX  enemeHTiB  TMN
(Telecommunications Management Network).

3aranpHl npuHnunu koHnenuii TMN Ta piBHI ympaBiiHHS Mepexero. DyHKIi
MEpEXKHOT0 yrpaniiHHsA. OyHKII0OHAIbHA Ta IHPOpPMaIlIiHa apXITEKTypa.

®iznuna apxitektypa TMN (Telecommunications Management Network) Ta ii
OCHOBH1 KOMIIOHEHTH.

1.4. Komm’rorepHi Mepe:xi

Crpyktypa koM roTepHOi Mepexi. Ckiaj 1 Mpu3HaYeHHS i1 eJIEMEHTIB.

OCHOBHI MepeKeBi cepBicH Ta ciTyk0u. IX xapakTepucTHKa i MPUHIMI OOy I0BH.
Tunu aapecyBaHHs B KOMI'tOTepHINA Mepexi. [lopsinok mepeTBOpeHHs! JOMEHHOTO
imeni B [P-ampecy. [lpunnun mobymoBu mepex |IP. ITlepemik ememeHtiB, ix
npusHadeHHs 1 Gyukiii. [Ipuanun noGynoBu koMmyTaTtopa Ta MapiipyTtusaropa IP
mepexi. OCHOBHI (PYHKITIOHAJIbHI €IEMEHTH, X MPU3HAYCHHS 1 PYHKITII.

[Tpuniun nodyaosu mepexxi VLAN. XapakteprucTrka TEXHOJIOTTH BUTIAIKOBOTO 1
JeTepMIHOBaHOTO JocTtyny B Mepexax LAN.XapakrepucTuka TEXHOJOTIT
Ethernet. Xapakrepuctruka TexHOI0T1 Ta IpUHIMI 0Oy 108U Mepexi Token Ring.

2. bararopiBHeBi apXiTeKTypH 00CJIyrOBYBaHHA

2.1. lloToKH 3asIBOK Ta SIKiCTh 00CJIyTOBYBaHHS 3a5IBOK

Tunu 1 Mozeni MOTOKIB 3asBOK B TEJNEKOMYHIKAIIMHUX Mepexax. BusHaueHHs
CTaIllOHAPHOCTI, OPAMHAPHOCTI Ta BIICYTHOCTI MICIAIT JJIsI CTOXaCTUYHUX IMTOTOKIB



3asIBOK B TeJIeKOMYHiKaliliHuX Mepexax. HaitnpocTimii notik 3asBok. Moro onuc
1 BIacTUBOCTI. Mogerni 1 cnoco6u 00CIyroByBaHHS 3asBOK B TEIEKOMYHIKALIMHUX
Mmepexax. [Tapamerpu ix pyHkmionyBanss. [ToHATTS sxocTi oO0cayroByBanHs. PiBHI
AKOCTI 00CIyroByBaHHs. MexaHi3MH SKOCTI 00ciayroByBanHa. Hackpi3Ha sIKiCTb
oOciyroByBaHHs. MeTonu yOpaBliHHA TOTOKOM Tiepenadi. ApXIiTeKTypa
AuQepeHLiHOBaHUX MOCIYT.

2.2.bararopiBHeBa apxitektypa NGN.

Xapakrtepuctuka 6araropiBHeBoi apxiTekTypu NGN.

XapakTepucTUKa TEXHOJIOT1M TpaHCMOPTHOTO piBHA Mepexi NGN
Xapaxkrtepuctuka piBHs ynpaniaiHHs NGN [lepesaru 1 negomniku Softswitch.
Mogenb ynpaBiiHHS MEPEKaMU 3 BUKOPUCTAHHAM IIpoTokory SNMP.

2.3. Apxitrekrypa mepex IMS, MPLS Ta SDN.

XapaKkTepuCTHKa NPOTOKOMB B apxiTekTypi IMS. Ix npusnadenns ta QyHkuii.
[TopiBHsnpHA XapakTepuctuka apxitektypu NGN 1 IMS. Henosniku Ta nepesaru.
[Mpuamun nobynoBu Mepexxk MPLS. Tlepenik eneMeHTiB, iX NpU3HAYCHHS 1
¢bynxkuii. [Tpuaun noOyaosu mepexx SDN. [epernik enemMeHTiB, iX MpU3HAYEHHS
1 ¢pynkuii. [Ipunnunu nudposoi komyTtarii. [lpunmmunu nobymoBu 1 poboTu
KEpPYIOUMX MPWIAAIB €JIEKTPOHHUX BY3JIIB KOMYTallii.

3. O0po0OKa cMTHAJIIB B eJIEKTPUYHHUX KOJIAaX

3.1. MeToau o0poOKH Ta nepeaadi CUrHAJIB

Kinacudikariist noBijoMJIeHb, CATHAIIB Ta 3aBa]l.

JluckpeTuzailisi CUTHaJIB 3 OOMEXEHUM CIEKTPOM.

Meroau 00poOku Ta nepenayl NEPBUHHUX CUTHAIIB.

Metoau MoayJIsIil Ta AEMOAYJIALIT AUCKPETHUX CUTHAIB.

BunaakoBi curHanu 1 ix kimacudikamis. CrailoHapHI BUIAQJKOBI CUTHAJIH, X
epProJNYHICTD.

3.2. MeToau NpOXO/I:KEHHsI CUTHAJIIB Yepe3 eJIeKTPUYHi KoJ1a

AHai3 IpoX0oKEHHS eTePMIHOBAHUX CUTHAJIIB Yepe3 JIiHIMHI CTallloHapHI Koja
CIEKTPaJIHLHUM 1 YACOBHM METOJIAMHU.

[IpoxomkeHHsT  cTalliOHAPHUX  BUIAJKOBHX  TMPOIECIB  Yepe3  JIHIiHI
CTaIllOHapHi KoJa.

AHaJli3 POXOKEHHS JIETEPMIHOBAHUX CUTHAJIIB uepe3 mapamMeTpudHi Koja i3
3aCTOCYBAaHHSM YaCTOTHHUX 1 YACOBUX XapaKTEPUCTHK KOJIA.

[IpuHuunM reHepyBaHHS TapMOHIYHUX KOJMBaHb B HENIHIMHUX KoJIlax 13
3BOPOTHHUM 3B'SI3KOM.



3.3. [IpuHUMIIM ABTOMIACTPOIOBAHHS YaCTOTH Ta HU(PPOBOI 00pOOKH
CUTHAJIIB

Metoau wactoTHOro 1 (pa3oBOro aBTOMIJICTPOIOBAHHA YAcTOTH Ta iX
BUKOPHUCTAHHA JUIs cTab1ni3allii, KepyBaHHS i reHepyBaHHS CUTHAIB.
[TpuHiMnu onTUMansHOI MiHIAHOT PLIBTpALlii CUTHATIB.

[Mpunaimnu udpoBoi 00pOoOKK CUTHATIIB.

4., AHTeHHIi CHCTeMH Ta NPUIMAaJIbHI NPUCTPOI

4.1.1IpuHuun no0y10BM AaHTEHHUX CHCTEM

[TpyHuMn nMoOyJOBH pPO3MOAUIEHUX AHTEHHUX CHCTEM, iX XapaKTepUCTHKa Ta
3aCTOCYBAHHS.

Oco0aMBOCTI NOMPEHHS PaI10XBUIIb B IPUPOJIHUX CEPEAOBUIIAX.

PisHoBuam miHI mepemad  (KOakCiaJibHI, XBWJICBOJHI, MIKPOCMYTOBI,
JEJIEeKTPiluH1, KBAa310MTUYHI).

Turnm cripAMOBYIOYHX CUCTEM.

[TapameTpu aHTEH y NIEpe1aBAIbBHOMY PEKHUMI.

Tunu anTeH Ta ixX peanizamis B pI3HUX Alana30HaX XBUJIb.

[IpuHuun noOyA0BH BIpTyaJbHUX AHTEHHHUX PEIIITOK.

4.2 IlpuHnun nodya0BH NPUHMAJBLHUX NPUCTPOIB

PisnoBuam miHiA mepenay  (KoakclalbHi, XBUJIEBOJHI, MIKPOCMYTOBI,
JIEJeKTPIYH1, KBa310MTUYHI).

OCHOBHI ~TEXHIYHI XapaKTEPUCTHKH Ta CTPYKTypa paaionpuiiMaibHUX
IIPUCTPOIB.

[Iporpamuo kepoBaHi HUGPOBI NPUCTPOI.

5. bararokaHajibHIi cucTeMH 3B’ I3KY

5.1.1IpuHuMNIM NOOYA0BH MAriCTPAJIbHHUX 0araTOKaAHAJIbHUX CHCTEM 3B’ SI3KY

[TpuHuunu noOyA0BM OaraToOKaHAIbHUX CUCTEM 3B’ SI3KY.

Meroau 10CTymy 10 KaHAIIB PaJiopeIeMHIX Ta CYITyTHUKOBHX CUCTEM Tepeiayi.
[Tpuniun nobynoBu Mepex Ha 6a31 Texnonorii DWDM. Ilepenik enemeHTiB, ix
npusHadeHHs 1 pyskiii. [{udposi cucremu nepenadi. YnpasiiHHg B ITUGPOBUX
cUCTEeMax IMepejadi, METOJAM MapIIpyTH3allii, FIOPUIHI CHCTEMHU.

5.2. llpuHumMnM NodOya0BH CTIILHUKOBHUX CHCTEM Mepenaui

[TpuHIn MOOYIOBM OTO MOKPUTTS TEPUTOPIi OOCIYyroBYBaHHS MOOUIBHOTO
3B SI3KY.

Cnoco0u po3MoiTy 4aCTOTHUX KaHaIiB B CUCTEMax MOO1IBHOTO 3B’ SI3KY.
APpXITEKTypa CTUIbBHUKOBUX MepeX MOOUTbHOTO 3B’ 513Ky 3. Ilepernik exemMeHTiB,
iX mpu3HaYeHHs 1 QyHKIII].

ApXITEeKTypa CTUIBHHUKOBUX Mepex MoOuUIbHOrO 3B’s3Ky 4G. ApXiTeKTypu
cucteM Mob1ibHOTO 3B's13Ky LTE.



ApXIiTeKTypa CTUIBHUKOBUX MEpeXk MOOLTLHOTO 3B’ 513Ky SG.

5.3.IIpuHuunu no0y10BHU TeseBi3iiiHUX cUCTEM

VY3aranbHeHa CTpyKTypHa cxeMa TeneBiziitHux cuctem (TBC).

[Mpuauunu mnoOymoBu 1 pobOTH mepedaBadiB  TENEBI3IMHUX CHUTHATIB
300paxenHs. [lpunuunu noOygoBu 1 poOOTH TpUiiMayiB TEIEeBI3IMHUX
CUTHAaJIiB 300paKEeHHSI.

6. Ouinka epekTUBHOCTI QyHKIiOHYBAHHS CHCTEM

6.1. IlepcnexkTuBHi iHdopmaiiiini TexHoJI0rii Ta IX 3acTOCYyBaHHA

3aranpHa XapakTtepucTuka TexHoisorii 10T. Bumorm TexHomorii 0
TEJIEKOMYHIKAIlIHHUX CUCTEM.
3acToCcyBaHHSA XMapHUX OOUMCIICHb B TEJICKOMYHIKALISIX Ta PaAlOTEXHIIII.

6.2. HapiiiHicTh Ta e()eKTHBHICTH CHCTEM TAa Mepex

HaniiinicTh 1 KHMBY4YICTh 1HQOpPMaUIMHHUX, TEIEKOMYHIKAUIMHUX MEpEeX Ta
pamioTexHiyHUX cucteM. [loka3HHUKHU X OI[IHKH.

EdexTuBHICTh 1H)OpMALIHUX, TETEKOMYHIKALITHUX MEPEX Ta PAAIOTEXHIYHUX
cucteM. [loka3HuKU e(heKTUBHOCTI.
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IV. PEUTUHIOBA CUCTEMA OLIIHIOBAHHS BCTYITHOI'O
BUITPOBYBAHHS

1. TToyaTkoBHi peUTUHT abITypi€HTa 32 €K3aMEH PO3PAXOBYETHCS BUXOASIUU
13 100-6anbHoi mkamu. [lpu BHU3HAUEHH! 3arajJbHOTO PEUTHHTY BCTYIHHKA
MOYaTKOBUM PEUTHHT 3a ek3aMeH mepepaxoByeTcss y 200-OanbHy MKainy 3a
BIIMOBIAHOIO TabauIeto (11.4) .

2. Ha ex3amMeHi a0iTypi€HTH TOTYIOTHCS JO YCHOi BIJIMOBiAI Ha 3aBJaHHS
eK3aMEHaIlIHHOTO O1IeTy.

Koxxne 3aBmaHHS KOMIUIEKCHOTO (DaXxOBOrO BCTYITHOI'O BHUIIPOOYBaHHS
MICTHTh TPU T€OpeTUYH1 muTaHHs. [lepiii qBa MUTaHHS € 3aralIbHUMU 3a Taly3310
iH(bopMalliiHuX TexHojiorid. OcCTaHHE TUTAaHHS OPIEHTOBAaHE Ha CIELIATbHY
M1JITOTOBKY BCTYITHHKA.

Koxxne 3 mepmux ABOX NHUTaHb OIIHIOEThCS y 30 OamiB 3a TakKUMHU
KPUTEPISMU:

- «BIIMIHHO», TIOBHA BiOBiab, HE MeHIIE 90% moTpiObHOI iHopmarii — 27-30
OaiB;

- «100pe», NOCTaTHBO MOBHA BIAMOBIAL, HE MeHIIE 75% noTpiOHOI iHpOpMAaIii
(mpumycTUMI HE3HAYH1 HETOYHOCTI) — 23-26 OaiB;

- «3aJI0BUILHO», HEMOBHA BIANOBiAb, HEe MeHIIe 60% mnoTpiOHOI i1H(OpMaIil
(BIATIOB1Ib MICTUTD MEBHI HeIOMIKK) — 18-22 6anu;

- «HE3aJ0BLIILHO», BIJIIOBIJIb HE BIJMIOBIIa€ YMOBAM JI0 «3aJI0BUIbHO» — () GaJiiB.

Tpete nutanus oniHoeThes y 40 6aiB 3a TAKUMH KPUTEPISIMU:

- ««BIAMIHHO», TIOBHA BIINOB1Ib, HEe MeHIIe 90% moTpioHOI iHpopmaii — 36-40
0aJiB;

- «J100pe», TOCTaTHhO MOBHA BIAMOBIAL, He MeHIIe 75% moTpiOHOI 1H(OopMamii
(mpurycTuMi He3HauH1 HeToyHoCTi) — 30-35 Oanis;

- «33J0BUIbHO», HEMOBHA BIAMNOBiAb, He MeHmEe 60% mnoTpiOHOI 1HpOpMAaIi
(BiAMOBI AL MICTUTH TICBHI HEJOJIKHN) — 24-29 Oanis;

- «HE3aJI0BLIILHO», BIJMIOB1/Ib HE BIJMOBIIAa€ YMOBaM JI0 «3a0BUTbHO» — () OariB.

3. Cyma 06aniiB 3a BIANOBIAI HAa €K3aMeH1 MEePEeBOJIUTHCS 0 €K3aMEHAIlIHOT
OLIIHKH 3T1IHO 3 TaOJUILIEIO:

baan Oninka
100...95 BigminHO
94...85 Jlyxe nobpe
84...75 Jo0Ope
74...65 3a10BUILHO
64...60 JlocTaTHBO
Meuize 60 He3anosiipHO

4. Cyma 6aniB 3a BIAMOBIAI Ha ek3aMeHl mepeBoauThbes 1m0 200- GampHOL
IIKAJIU 3T1AHO 3 Ta0IHIIEIO:



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.NIPUKJIAL EK3AMEHAIIIMHOI'O BUIETY

®opma Ne H-5.05
Hauiona/ibHuil TeXHiYHUH YHiBepcuTeT YKpaiHu
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OCBITHIH CTYITiHB 0okmop ¢hinocoghii

CrieuianpHICTh 172 Tenexomynixayii ma padiomexwika

HaBuanpna qucnurmiina Bcemynuuit icnum

EK3AMEHAIINHUMA BIJIET Ne 1
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2. Ilumanns 2

3. Hlumanns 3
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Jleonin YPUBCHKUUN



PO3POBHUKMU:

Invuenxo Muxaiino IOxumosuy, 0.m.u., npog., axademix HAH Ykpainu,
oupexmop Incmumymy menexoMyHiKayiiHux cucmenm,

Ypuscoruii Jleonio Onexcandposuu, 0.m.H., npog., 3a8i0yeay kagpeopu
MeneKOMYHIKAYIUHUX CUCTeM

Inoba Jlapuca Cepeiisna, 0.m.H., npog., 3a6idyeau kagheopu
IHhopMayiiHO-meNeKOMYHIKAYIIHUX MepedC

Ilyopoesxa Dedip Pedoposuu, 0.m.H., npogh., 3a8idysau kagpeopu
meopemuyHUx 0CHO8 padiomexHiKu

Kyk Cepeiti Axosuu, 0.m.H., npogh., 3a8i0yeau kageopu padiomexHiuHux
npucmpoie ma cucmem

Kpasuyk Cepeiti Onexcanoposuu, 0.m.H., npog., 3agioysau xagheopu
meneKoOMyHIKayiul

Jlucenxo Onexcanop Muxonatioguu, 0.m.u., npog., 3a8ioysau kageopu
KOHCMPYIOBAHHS eeKMPOHHO- 00UUCTIOBAbHOL anapamypu

Henin €seeniti Anopitiosuy, 0.m.H., npo@., 3agioysau kagheopu
PAOIOKOHCMPYIOBAHHSA MA BUPOOHUYMEA padioanapamypu



