HAIIIOHAJIBHA AKAJTEMISI HAIIOHAJIBHOI TBAPJIII YKPATHU
KOMAH/JHO-IIITAFHUHN ®AKYJIBTET
KA®EJIPA BINCBKOBOI'O 3B'SI3KY TA IHOOPMATHU3AIIII

30ipHMK Te3 HAYKOBO-NPAKTHYHOI KOH(pepeHuii

HHEPCIIEKTUBHU PO3BUTKY TA 3ACTOCYBAHHA
CYYACHUX CUCTEM 1 3ACOBIB 3B’A3KY
B IHTEPECAX YIIPABJITHHS BIHCbKAMU

25 mortoro 2020 poxky

XapkiB-2020



[lepcrieKTHBY PO3BUTKY Ta 3aCTOCYBaHHS Cy4aCHHUX CHUCTEM i 3aCO0IB 3B’SI3KY B
1HTepecax ympaBJiiHHs Bilicbkamu: 30IpHUK T€3 HAYKOBO-TIPAKTUYHOI KOH(EpeHIIil
(Vkpaina, m. Xapki, 25 mororo 2020 poky). — X.: HamioHanpHa akanaemis
HamionanbHoi reapaii Ykpainu, 2020. — 28 c.

OprkomMiTrer HAYKOBO-NIPAKTUYHOI KOH(epeHuii :

I'onoBa oprkomirery — .M. Maii6opoaa, npodecop kadeapu BIHCHKOBOTO
3B’A3Ky Ta 1H(opMaTH3allii KoMaHaHO-1TabHOTO (hakynpreTy HarionanpHOl akamemii
Harmionanenoi reapaii Ykpainu, KaHauaaT BINCHKOBUX HAYK, JOLICHT.

BignoBinaabHuii cekperap oprkomirery — Q.0. Kasimipos, nouent kadeapu
BIIICBKOBOTO  3B’S3Ky Ta  1H(popMaTh3alii KOMaHIHO-IITAOHOTO  (aKyJIbTETy
HamonanpHoi akaaemii HarionansHoi rBapaii Ykpainu, KaHIuIaT BINCBKOBUX HAYK,
JOLEHT.

VY 30ipHUKY MpeJCTaBICHO HAyKOB1 JOMOBIAI Ta TMOBIAOMIJICHHS, B SIKUX
BU3HAYEHO NPOOJEMHI NHUTAaHHS MIOJ0 IEPCIEKTHB PO3BUTKY Ta 3aCTOCYBaHHSA
CydacHUX CHCTEM 1 3aco0iB 3B’A3Ky B IHTepecax yNpaBiIiHHA BiliCbkaMu Ta
ci1y>k00B0-0010BO1 mistibHOCTI HarioHanbHOi rBap/ii YkpaiHu, a Takoxk pe3ysbTaTH
HAYKOBUX JIOCHIJKEHb MIOA0 YAOCKOHAJIIEHHS Cy4aCHUX CHCTEM 1 3aC00iB 3B’ SI3KY.

Martepianu TpoOBeJCHHS HAYKOBO-MPAKTUYHOI KOH(EpeHIii MOXyThb OyTH
KOPUCHUMHU JUISI HAYKOBO-TIEJarOT1YHUX MPAI[iBHUKIB BUIIUX HABYAJIbHUX 3aKJIa/iB, a
TaKoX OQiIepiB YaCTHH Ta MiIPO3ALTIB CUIOBHUX CTPYKTYD.

JlomoBial  BiATBOpeHI Oe3mocepenHbO 3  aBTOPCHKUX — OpUTiHAmB. 3a
JIOCTOBIPHICTb MPEACTAaBICHUX PE3YJIbTAaTIB BIAMOBIIaJbHICTh HECYTh aBTOPH.

© HAHI" Ykpainu



YIK 621.396

Maiioopona I.M., noment kadempu BIHCHKOBOTO 3B’s3Ky Ta iH(opmaru3amii HamioHanpHOT
akanemii HarionanpHOT rBapaii Ykpainu, KaHIuIaT BINChKOBUX HAYK, OIEHT;

Ousenyenko B.T., 3acTynHuMK HavanbHHMKa Kadeapu BiHCHKOBOTO 3B’sI3Ky Ta iH(OpmaTu3arii
HamionansHoi akanemii HammionansHoi rBapaii YKpainu, KaHIUIaT TEXHIYHUX HAYK, JTOIEHT.
OBuyapuko B.B., HauanbHuUK KoMaHIHO-IITabHOro (hakynpTeTy HamionansHOi axazgemii
HamionansHoi rBapaii Ykpainu, KaHIUAAT TEXHIYHUX HAYK, TOICHT.

MNEPCIIEKTUBU 3ACTOCYBAHHSI AHTEHHO-®IJIEPHUX TPUCTPOIB
BITYU3HAHOI'O BUPOBHUIITBA Y CKUIAII CYHACHHUX
OUPPOBUX 3ACOBIB 3B'SAI3KY MOTOTRBO

BpaxoByroun nocBin nposeneHHs orepartii O0’eqHannx Cril Ha cxofi YKpaiHu Oyiio MPHIAHSTO
pILIEHHS MO0 TOBHOTO BiMOBJICHHS BiJi BUKOPHUCTaHHS 3aCTapUIMX AHAIOTOBHUX 3aCO0IB 3B’S3KY Ta
3MACHATH TIEPEXiJ] Ha eKCIUTyaTallll0 CydacHUX IU(PPOBUX 3ac00IB 3B’S3KY, BUPOOJICHUX HA BITYM3HSIHUX
a0o iHO3eMHMX 3aBOJaX Ta IIIPUEMCTBAX BIHCHKOBO-IIPOMHUCIOBOIO KOMIUIEKCY BIATIOBIHO 1O
3aMOBJICHh Ta TEXHIYHMX 3aBAanb 1Y HIY. Ane, mpu mpoMy TrocTpo MOCTAJIO THUTAHHS IIOJ0
IPUCTOCOBHOCTI IM(POBHX 3ac0o0iB 10 YMOB EKCIUTyaTalii 3 ypaxyBaHHSM BHUKOPHUCTaHHS Ha
pyxomux Ta cramionapaux [1Y HI'Y.

Jlns 3abe3meyeHHs paio3BsI3Ky Ta IMepefadl JaHUX B TOJbOBUX YMOBax B iHTepecax
posropuytoro ITY, JIITY (omeparuHoro mtady) HI'Y mponoHyeThcss BUKOPUCTOBYBATH aHTEHHO-
¢inepHi NPUCTPOI BITYU3HIHOTO BUPOOHULITBA TOBAPUCTBA «J{0JIs1», 110 103BOJISAIOTH!

- 3abe3reueHHs MoYeproBoi poOOTH MITATHUX PAIIOCTaHIlIH OpOHEOO’ €KTa Ta paaioOCTaHIi
Motorola Ha onny mratHy anteHny Alll-4 3a paxyHok BUKOpUCTaHHS BUpOOy «JInbims AK-2»
(mpuctpii BU-komyTariii nuudpoBoi pamiocTaHiii TpaHKIHKOBOTO 3B’sI3Ky Ha 0asl paaiocTaHIlii
Motorola» cepii DM 4000 g0 mratHoi aHTeHH OpOHEOO’ €KTa);

- 3abe3neuenns YKX pamioss'si3ky B miama3oni gactoT 136-176 MI'n, 400-470 Ml 3a
paxyHOK BHKOPHCTaHHs creniaiabHoi rHydkoi anteHu Solutions VHF AIIIJI-450, BucokoyacToTHOI
JUTIONBHOI MTUPOKOCMYTOBOI aHTEHU Ha JeMIQepHiii OCHOBI, j-TIOIOHOT MITHPHOBOI AHTCHH TIPHU
3aCTOCYBaHHI SIK y CTalllOHApHOMY, TaK 1 MOOUIFHOMY BapiaHTax;

- opranizaniro YKX pamio3s's3ky y cTaiioHapHOMY BapiaHTi B Jiamna3oHi pagaiodactoT 146-
174 MI'n ta 400-470 MI'n B meBHOMY HamnpsMKy 3a PaxyHOK BHKOPHUCTaHHS HIMPOKOCMYIOBOI
CIpPSIMOBaHOI MpUHMaNbHO-TIEpeaBAIbHOI aHTEHH Ta AHTEHU CHPSIMOBAHOTO THITY «XBWJIbOBUMN
KaHa;

- 3ab6esneuenHs YKX pamio3's3ky B miamazoHi yactoT 400-470MI' mpu 3actocyBaHHI
aBTOMOOUTBHOT pajiocTaHIii abo peTpaHciATopa y MOXITHUX YMOBaX 3a paXyHOK BHUKOPHCTAHHS
THYYKOi MOO1TbHOT KOJTIHEAPHOT aHTEHU Ta aHTEHW Ha MarHiTHI OCHOBI 3 IPOTHBAaraMu;

- TIAKIIOYEHHS JEKUIbKOX aHTeH (XBWIbOBUM KaHajl, TMETICBHHA BiOpaTOp, CEKTOpHI,
MaHeJabHI aHTEHHW) 3 JNOTpUMaHHSAM (a30BUX CHIBBIAHOIICHb CHUTHATY 1 Y3TOJDKEHOTO OMOpy 3a
pPaxyHOK BUKOPUCTaHHS CIEIIabHOTO aHTEHHOTO Po3noauTbHuKA «JInoias AP-2y;

- BukopucTanHs anTeH AIIIBJ] 150 Ta aHTeH Ha MarHiTHiii OCHOBI i3 BCTAHOBJICHHSM Ha
Jaxax aBTOMOOLIIB, PyXOMHX TPAHCIMOPTHUX 3acO0IB Ta I1HIIMX METAJICBUX Ta HEMETaJEBUX
MIOBEPXHSIX;

- BUKOPHUCTaHHS CrieriaapbHoi aHTeHH Ha MarHiTHi ocHOBI AIIIBC-150 Ta xomiHeapHOi
AQHTEHU IBUJIKOTO PO3TOPTAHHS 31 BCTAHOBIIEHHSIM Ha OpoHeaBTOMOOLTH «J{030p-by» Ta BTP 4E(K));

- BUKOPUCTAHHS JUTOJIBHUX 2-X a00 4-X €JIEMEHTHHX aHTEH Yy CKJIaJli aHTeHHO-(1AepHOTO
TpakTy OaraToKaHAJIbHUX TPAHKIHTOBHX PETPAHCIATOPIB, 0a30BHX PATIOCTAHINM IUCHIETYEPCHKUX

CITYO0, ICHTPALHUX PaAiOCTaHIIIi, CHCTEM TeJIEeMETPii 1 TeIeMEeXaHIKH.



YK 004.773.6

IoxoB O.10., HavanpHuK Kadenpu iHGOPMATHKH Ta NPHUKIATHUX iHPOPMAIIMHUX TEXHOJIOT1H
HamionansHoi akamemii HamionanbeHii reapzii Ykpainu, KaHAUAAT TEXHIYHUX HAYK, JOIICHT.
Ousenyenko B.T. — kaHaumaT TeXHIYHMX HAyK, 3aCTYMHHUK Kadeapu BIHCHKOBOIO 3B S3KY Ta
iHpopmaruzamnii HamionansHoi akanemii HamionansHoi rBapaii Ykpainu, Ykpaina, XapkiB.
CaabHikoB O.M. — KaHIUAAT TEXHIYHUX HAYK, JOLEHT, podecop KadeapH BiiiCbKOBOTO 3B 3Ky
Ta iHpopmaru3zarii HamionansHo1 akagemii HamionansHo1 rBapaii Ykpainu.

Top6oB O.M. — KaHIUIAT TEXHIYHUX HAYK, TOLEHT Kadeapu 030pO€HHS Ta CTPiIbOU (haKkyIbTeTy
030pO€HHS Ta BIMCHKOBOI TeXHIKH, BiiichkkoBHit iHCTUTYT TaHKOBHX Biiickk HTTY "XIII".

METOJIUKA OPI'AHIBALII CKPUTOI'O OEMIHY JAHUMHU B CUCTEMI
OIIOBIIIEHHS HI'Y HA BA3I GSM-3B’A3KY

Posenanymo nopadok eukopucmauHs 3a2anbHOOOCMYNHUX HPOSPAMHUX MA MEXHIYHUX
3aco06i8 05l CKpumozo ooMiHy danumu y cucmemi onosiwenus Hayionanvnoi eeapdii Ykpainu na
OCHOBI mexHONo2I 8ipmyanvHoi npusamnoi mepedci VPN ma mobinbHo20 38’83Ky cmaHoapmy
GSM. 3anpononosano memoouxy opeaizayii ckpumozo 0OMIHy Oauumu y cucmemi onosiujeHHs
HI'Y.

EdextuBHe ¢yHKLIIOHYBaHHS OYAb-KOTO BIWCHKOBOrO (OPMYBaHHS, B TOMY YHCII 1
HamionansHoi rBapaii Ykpainu, HeMoxiuBe 0e3 eeKTUBHOI cUCTeMH yIpaBiiHHSA. B cBoio yepry
(YHKILIOHYBAaHHS CHCTEMH YIIPaBIiHHS 3a0€3MeuyeThCsl CHUCTEMOIO 3B’S3Ky Ta aBTOMAaTH3allil
yopaBmiHHA.. Sk mpaBuiio, y OOHOBHX yMOBaxX 3aCTOCOBYIOTHCS CIICIialIbHI 3aco0M 3B’SI3Ky Ta
nepeaayl JaHWX, alle y TOBCAKIEHHIM MIsIIBHOCTI, 30KpeMa y CHCTEMi OIOBIIICHHS, YacTille
3aCTOCOBYIOTBCS 3arajlbHOJOCTYITHI KaHalIW Ta 3aco0M Tiepeaadl JaHuX, 30KpeMa TaKux, SIK
JPOTOBUI MiCbKMI Tene(OHHUI 3B'SI30K Ta Mepexki MOOLILHOTO 3B’ 513Ky cTaHaapty GSM.

[IpoBeneHuit aHami3 Cy4acCHHMX TEXHOJIOTIH IM(POBOTO CTUTBHUKOBOTO 3B’SI3Ky Ta
BU3HAYECHHS MOJIMBOCTI BUKOPHCTAHHS HOTro Ipu MoOy0B1 CUCTEMH Pajiio3B’ 13Ky Ta ONOBILICHHS
HamionansHoi rBapaii YkpaiHu MOKa3aB, 110 Y MHUPHHUA Yac Ta MPU MIATOTOBIN 0 BUKOHAHHS
3aBJlaHb 3a MPU3HAYEHHSIM MOXXYTh BUKOPHCTOBYBATUCH 3arajlbHOIOCTYIIHI KaHAJM Mepeaadi JaHuX
3aBJIFKH iX MOIIMPEHOMY PO3MOBCIOI’KEHHIO.

VY HauionansHiit akagemii Hamionansaoi rBapnii Ykpainn (HAHI'Y) Oyna pospobiena
METOJMKAa CTBOPEHHS, HAJAIITYyBaHHS Ta €KCIUTyaTalii 3aXUIIEHOl CHUCTeMH OOMIHY JaHHMHU Ta
NOBIIOMJICHHAMH, $IKa BHKOPHCTOBYe TexHoiyorito VPN, peamizoBany 3a JIOIIOMOIOIO
3arajJbHOJOCTYITHUX TEXHIYHHMX 3ac00iB (NEPCOHATBLHUX KOMIT IOTEPiB, MOOUTBHHUX Tele(dOHIB Ta
TIaHIIeTiB) Ta mporpaMaux 3aco0iB OpenVPN ta TeamSpeak Server.

BukopucranHs 3ampOnoOHOBAHOTO TMOPAIKY Ta METOJUKHM OpraHizallii oOMiHy AaHUMHU Y
cucreMi onogimeHHss HI'Y 3abe3nedye rapaHTOBaHy CKPHTHICThH Mepeadi CHTHAJIB OMOBIIICHHS
0c000BOTO CKJIaTy, 32 YMOB 3acTocyBaHHsI GSM-3B’s13Ky.

Jlyst opranizariii 3aXHIeHUX KaHATIB OOMIHY JaHUMH Yy CUCTeMI 3B 3Ky yrpymnyBanus HI'Y
B yMOBax OOMEXeHOro (hiHaHCyBaHHS OaxaHO BUKOPUCTOBYBATH BIJKPUTE IpOrpaMHe
3a0e3MedYeHHs, SKE PO3MOBCIOKYEThCA O€3KOmTOBHO. Take mporpamMHe 3a0e3reueHHs J103BOJIsE
BUKOPUCTOBYBATH €()EKTUBHUI 3aXUCT BiJl HECAHKLIOHOBAHOTO JIOCTYIY JaHMX, SIKi TIEPEAAIOThCS Y
CHUCTEMI 3B’ SI3KY.



YK 006.91
®uopin O.I1., noneHt kadenpu BificbkoBOro 3B'A3Ky Ta iH(opmaru3zanii HarionansHoi akamemii
HamionansHoi rBapaii Ykpaidnu, KaHIUAAT TEXHIYHUX HAYK, TOICHT.

BU3HAUYEHHS OCOBJIUBOCTEMN CTAHIAPTIB CHIA OO METPOJIOTTYHOI'O
3ABE3IEYEHHS BUIIPOBYBAHB O35PO€HHS TA BIHCHKOBOI TEXHIKA

Honoeiob npuceauena ananizy ocodonrusocmeti cmanoapmis CILIA, saxi eusnayaioms eumozu
U000 Mempon02iuHO20 3abe3neuents unpo0y8anb 030POEHHS MA GiliICbKOBOI MEXHIKU.

3 obpanHaM YkpaiHOI Kypcy Ha eBpointerpaiiito Ta Bcryn 10 HATO, ponb edhekTuBHOCTI
BUNIPOOYyBaHb O030pO€HHS Ta BIHCHKOBOI TEXHIKM 3HAYHO 3pocia. YCHIIIHA eKCIUTyaTaris
BIMCHKOBOI TEXHIKHM y BIHiChKaX 3aJeKHTh BiJl €()EKTUBHOCTI BUMPOOYBaHb 3pa3KiB 030POEHHS 1
BiliCbKOBOI TEXHIKH, II0 MOKJIHMKAaHI JaTH MOBHY Ta O0'€KTUBHY OIIIHKY JOCIIKYBaHOTO 3pa3Ka.
EdexTuBHicTh BHMpOOyBaHb 0a3yeThcsi Ha PI3HUX BUAax 3abe3nedyeHHs. /[0 OCHOBHHMX BH/IIB
HAJIC)KUTh 1 METPOJIOTiYHE 3ale3nedeHHs BUNpoOyBaHb (M3), - sKe € «KOMIUIEKCOM 3aXOJiB,
CIIPSIMOBAaHUX Ha JOCSATHEHHS €IHOCTI BUMIPIOBaHb Ta JOCTOBIPHOCTI KOHTPOJIIO TMapaMeTpiB
00’€KTiB BUMIPIOBaHHS BIHCHKOBOTO NMpHU3HAUEHHs». MeTposoriyHe 3abe3rneueHHs BUMPOOYBaHb
MMOBMHHO BPaxOBYBaTH OCTaHHI 3MiHM HOPMATHMBHOI JOKYMEHTAIlll B Taly3l METpOJIOTii 1 Aeski
MOJIOXKEHHS CTaHJApTiB MPOBIIHUX KpaiH cBiTy, 30Kpema, CIIIA.

Y CHIA wmetrposoriune 3a0e3nedeHHs] 030pO€HHS Ta BIMCHKOBOI TEXHIKHM ISl BCIX BHUJIIB
BIHICHK PErJIaMEHTOBAHO JECATKAMH CTaHJIAPTiB, Cepel AKUX BHIIJICHO 4 OCHOBHUX:

— MIL-STD-1839D, Bu3Hauae BUMOTH 11010 BUMIPIOBAIBHOI TEXHIKH Ta KaTiOpyBaHHS,

— MIL-HDBK-1839A, neranizye BUMOTH 11010 BUMIPIOBAIBHOI CUCTEMHU, MIJICUCTEMH ab0
o0nagHaHHS;

— DI-QCIC-80278C, MicTUTh JeTalbHUI BHKJIaJ BHUMOT IO HEOOXiAHI IS 3a0e3MeUeHHS
IPOCTEXKYBAHOCTI YCiX BUMIPIOBaHb;

— MIL-STD-810G, permameHTye psii CTaHIAPTHUX TapameTpiB JUIsl BEIUKOI KIJTBKOCTI
1abopaTOpPHUX BUIIPOOYBaHb BIMICHKOBOI MPOJIYKIIi, 110 JO3BOJISE BU3HAYNUTH CTIHKICTh IIUPOKOTO
nepeniky o0JiaiHaHHS 10 PiI3HUX BIUIHBIB.

[IpoBenenuit aHami3 Ta y3arajabHeHHs MojokeHb cTaHaaptiB CIIIA no3Bosmnu BU3HAYUTH
TaKHI OCHOBHI OCOOJIMBOCTI:

1) moain kamOpyBaJIbHOTO 1 BUMIPIOBAJILHOTO O0JIaIHAHHS HA BUJM 1 TUIU BIAPI3HAETHCS Bl
NpUIRHATOTO B YKpaiHi;

2) KOHIENIlis €THOCTI BHUMIPIOBaHb BHJO3MIHEHAa Ha KOHIICMINIO JIEMOHCTpaIlii
IPOCTEXKYBAHOCTI, sika 0a3yeThCsl Ha KOHIICTILIT Ta BIAIOBIIHUX NpoIeIypax KamiOpyBaHHS;

3) nns yCyHEHHS HENONIKIB TEPMIHY «MOXHOKa BHUMIPIOBAHB» 3aCTOCOBYETHCS TPOCTA,
3po3yMina i 3arajJbHOBM3HAaHA B MDKHAPOJHOMY MaciuTaldl XapakTepUCTHKA SKOCTI pe3yjbTaTy
BUMIPIOBaHb - HEBU3HAYCHICTh BUMIPIOBAHb.

Bkazani Bume o0coOiIMBOCTI HEOOXiTHO BpaxOBYBaTH MpU po3poOIli HOPMAaTHBHHUX
JIOKYMEHTIB (B TOMY YHCJII BINCBKOBUX CTaHIAPTIB) 3 METPOJIOTIYHOTO 3a0€3NeYeHHs] BUMPOOYBaHb
030pO€HHS Ta BIMICHKOBOI TEXHIKM B YKpaiHi 3Ba)al0ud Ha KypC LIOJAO0 MEPEeXO0]y BITUYMIHSHHUX
30pOMHUX CHUJT HA CTaHAapTH KpaiH-uieHiB [[iBHIYHO-ATIAaHTUYHOTO JIOTOBODY.



YK 621.391

Yeuyii O.B., noueHt kadenpu pamaioeleKTpOHHUX CUCTEM MYHKTIB yrpasiiHHs [ToBitpsaux Cun
XapkiBChKOT0 HaIrlioHaIbHOTO YHIBepcuTeTy [loBiTpsiHux Cui, KaHAUAAT TEXHIYHUX HAYK, TOICHT;
PeBenko B./l., kypcant XapkiBCbKOT0O HalioHaJIbHOTO YHiBepcuTeTy lloBiTpsaux Cui.

METO/IY NIABUINEHHS THOOPMANINHOI BE3NEKH IP-TEJTE®OHII 3A
PAXYHOK BUKOPUCTAHHS MPOTOKOJIIB PO3IOALTY KJIIOUIB

Poszenanymi memoou niosuwenus ingopmayitinoi 6esnexu IP-menegponii 3a paxymox
NPOMOKOII8 3 6CMAHOGNEHHs 3 €OHAHHA (cucHanizayii), mediampaixy, eenepayii ma po3nooiny
KA0Yi8. 3anponoHosano moougikayito npomokoxy eeHepayii ma po3nooiny Kuoyie 3 Memoro
NOKPAWeHHs 1020 UMOGIPHICMHO-YACOBUX XAPAKMEPUCTUK.

BukopucranHs cydacHMX TEXHOJOIIM B CHUCTEMi YIpaBIiHHSA BIACBKaMH OOYMOBIIIOE
IIMPOKE 3aCTOCYBaHHS ISl Tepefadi MOBHUX ToBigomuieHb IP-temedonii, sike 3abe3neuyeTbest
nepenavero iHopmamii B Mepexi 3 KomyTariero mnakeTiB. s 3abesmeueHHs iH(opMariitHOi
Oesneku npotokonu [P-tenedonii po3moaiIsOTECSI HA TPU TPYNH B 3aJEKHOCTI BiJl BUPIIIYEMHUX
3a1a4: 3a0e3rneueHHs Oe3MeKH CUrHaiizalii, 3aXucTy Mefia Tpadika Ta po3moJuTy KIIOYiB Media
Tpadika. Ha TenepimmHiii yac icHye BeIuKa KIIbKICTh Tiporpam mis [P-tenedonii Ta mporpamMHoro
3a0e3nedeHHsl, SIKe 03BOJISIE PO3MMPATH (PYHKI[IOHATBHI MOXKIIMBOCTI Ta 3aCTOCOBYBATH JOJATKOBI
QITOPUTMH B TPOTpaMax.

Came TOMY y BIATIOBIIHOCTI A0 METOIUKHU OIIIHKH XapaKTEPUCTUK MPOTOKOJIIB TeHeparii ta
posnoainy kirodiB 3axuiieHoi cucremu IP-tenedonii (MIKEY, SDES, ZRTP, DTLS) Bu3znaueno
JOLITBHICTh 3aCTOCYBaHHS Ta MOXJIMBI HUIAXM MojepHizaiii mpotokony ZRTP, mo no3Bonuts
MOKPAIIUTH HWOTO WMOBIPHICTHO-YaCOBI  XapaKTEPUCTHUKU. Pe3ynbTaTH MOJCIIOBaHHS Ta
PO3paxyHKiB CBiA4aThb MPO MOKJIHMBICTb CKOPOUEHHSI CEpPEIHbOIO Yacy BHKOHAHHS CIIEHApIiIo
pO3MOoIiTy KITI04YiB Mk KopecrnoHaeHTamMu Ha 0,5-3 cek., 6e3 BIUTMBY Ha Yac BCTAHOBIICHHS 3B sI3KY.

3ampomoHOBaHa  MOJIEpHI3allisi MPOTOKONTY  JO3BOJSE  3a0€3MEUUTH  yIOCKOHAICHHS
iHopmartiitnoi Oe3neku IP-renedonii Ta edexkrnBHEe (QYyHKIIOHYBaHHS NMpU poOOTI B KaHalax
3B’A3KY 3 PI3HUMH NTapaMeTpamMH, 0COOIMBO MPU MOOYA0BI MEPEX BiliCbKOBOTO MPU3HAYCHHS.

YK 621.391

Bacrora K.C., 3acTynHuK HadanbHHKAa XapKiBCHKOTO HAIlOHAIBHOTO yHiBepcuTeTy IloBiTpsHHX
Cun imeHi [Bana Koxenyo6a;

36e:xxoBcbka Y.P., am1’IOHKT HAyKOBO-OpraHI3aIliiHOTO BifIly XapKiBCHKOTO HAI[lOHAJIHHOTO
yniBepcurety [loBitpssaux Cuin imeni IBana Koxenyo0a.

CUCTEMMU KOTHITUBHOI'O PAAIO: TIPOBJIEMMU TA IIEPCIIEKTUBU
PO3BUTKY

Posensoaemucs npobnemu ma nepcnexmuéu po3sumky KOSHIMUEHO20 padio 3 Memoro
nO0ANbLULO020 3ACMOCYBANHS IX Y CUCTNEMAX BIICbKOBO2O 368 53KY.

VY 3B’A3Ky 31 CTPIMKHM PO3BUTKOM TEJIEKOMYHIKAlIHHUX CHUCTeM Oe3NpoBiAHOT mepeaadyi
JIAaHUX, TAKUX SK CTUIbHUKOBUHN Ta CYITyTHUKOBHUH 3B’S30K, JoKadbHUX Mepexk Wi-Fi ta WIMAX,
BUHHKAE MpobiemMa AediuuTy 4acTOTHOTO Jiamna3oHy, SIK B IMBUIBHIN, Tak 1 y BiMiCbKOBIN cdepax.
ToOTo po3momieHuit Ta JIIEH30BaAHUN YaCTOTHUH CIEKTP € MEPEBAHTAXEHUM B NEBHUX CMYrax
4acToT, B TOM 4ac SK HENILEH30BaHI YaCTOTH BHKOPUCTOBYIOTHCS HEJIOCTaTHHO a0o0 B3araii He
BUKOPHUCTOBYIOThCs. BupimeHHsSIM maHOi 3a7adi MOXKE€ CTaTH JWHAMIYHE YMPAaBIIHHSI CIEKTPOM



paziovacToT, SKE 3aBISKH IHTEIEKTYaJlbHOMY YMPABIIHHIO I Yac 30HAYBaHHS PaIioNpOCTOPY
3aTHE CaMOCTIMHO Ta 3a MaJIMi MPOMIDKOK Yacy MEpeKIIouaTHCs MK THMYacOBO HE3aWHSATHMU
JIIEH30BaHUMU YacToTaMu (“OLTHMU TuIsIMamMu’™”).

[ToniOHiI iHTENEeKTyalbHI MeEpeXi 3 JAMHAMIYHUM YHPABIIHHSIM CIIEKTPOM pajaiodyacToT
3aMpoINOHYBaB BUKOPHUCTOBYBAaTH aMEPHKaHChKUW pochigHuk J[[xo3ed Miroma Ta Ha3BaB iX
TEPMIHOM “KOTHITUBHE pajio”. IlpuHuum #oro pobOTH € TEeXHIYHO CKIaJHUM mporiecoM. OmHak
Mepexi, po3po0JieHi 3a JaHUM MPUHITUIIOM, Ha BIIMIHY BiJ 1HIIWX, 37aTHI 100yBaTH, aHAI3yBaTH
Ta 3amam’STOBYBaTH OTpUMaHy iH(pOpMALiI0 Bil OTOUYIOUOTO CEepelOBHINA, IeperdayaT 3MiHUA B
HbOMY Ta CaMOCTIIHO TepeNalToOByBaTH CBOI MapaMeTpy Ui JOCATHEHHS BU3HAYCHUX MIJICH i
“HaBuaTHCA” Ha OCHOBI OTPHUMAaHUX PE3Y/bTaTiB.

B sxocTti TexHiuHO1 peanizarii moaiOHUX CHCTEM OyJIO 3alpOTOHOBAHO BUKOPHUCTOBYBATH
MiXOAW Ha OCHOBI T'€OJIOKAIIHOI 0a3u JaHWX Ta CHEKTPAIBLHOTO 30HAYBaHHS €IEKTPOMArHiTHOI
o0cTaHoBKU. OJHUM 3 MEPIIUX MPAKTHYHUX BIPOBAPKEHB, IO B TOBHOMY 00Cs31 BUKOPUCTOBYE
TexHouorii kor"ituBHoro pazmio € crangapt IEEE 802.22. (WRAN), ockilibku BiH J03BOJISIE
KOPUCTYBaTUCS BCIM CIIEKTPOM YacTOT 0e3 HeoOXigHOCTI oTpumaHHs JineHsii. CraHmapT
CTBOpPEHUH A1 pOOOTH B CLIBCHKIM Ta BaXKKOJOCTYITHIM MICIIEBOCTSIX, A€ MIUTHHICTh HACETICHHS —
Maja, ajie € HeoOX1JHICTh 3a0e3neYnTH 0€3NMPOBITHUNA MUPOKOCMYTOBUH JOCTYII.

JlocBiza 3acTocyBaHHsI BifiChbK 3B’sI3Ky B 30H1 npoBeneHHs oneparii O0’eqnanux Cuil CBITYUTD
PO HEOOX1IHICTh JTOCHIKEHHS, PO3POOKH Ta 3ampoBa/HKCHHS HOBUX IMIXOMIB JO OpraHizamil
pamio3B’si3Ky, OJHHUM 3 SIKHX MOXKE CTaTH BHWINE3a3HAUYCHA TEXHOJIOTIS KOTHITUBHOTO pajio.
VHiKaTpHUN MAXig 10 BHUPIMIEHHS 3a7a4, IOAO0 BHUIUICHHS paaiodyacTOTHOTO Jiala3oHy,
BIJICYTHICTh HEOOXIJJHOCTI MPOBEJCHHS EKCHEePTH3U 1 OPOpPMIICHHS O3BOJNIB HAa BUKOPUCTAHHS
paziovacToT, 1aCTh MOXKIIUBICTH 3pOOUTH 11 MOIIMPEHOI0 TEXHOJOTIEI0 0E3MPOBIIHOTO 3B’ SA3KY IS
HNOKPUTTS 3HauHUX Tepuropiil. Ilo € ocobmuBO akTyalbHUM it €(PEKTUBHOIO YIPABIIHHSA
BIMIChKaMH, SIK y MUPHHUX Yac, TaK 1 MPH BeJeHHI OOMOBUX JiH.

YK 621.396
Boponin O.I., crapmmii Bukiagad kadeapu BIiCBKOBOTO 3B 513Ky Ta iH(popMaTu3zariii HamionansHo1
akanemii HamionanpHil rBapaii Ykpainu.

MNEPCIIEKTUBHU 3ACTOCYBAHHS B IIAPO3AIJIAX HI'Y PATIOCTAHIII
BPOHEOB'EKTIB BITYU3HAHOI'O BUPOBHUIITBA

Jonosiob npucesuena po3e’sI3aHHI0 AKMYANbHOI NpoOIeMU OCHAWEHH OpOHeoO €Kmi
cyuacrhumu 3acooamu YKX paoioss’sizxy.

AHani3z mpoOiieMu TMoKa3ye, 1o OUIbIIICTE OpoHeoO’ekTiB HI'Y MaroTh Ha 030po€HHI
ananorosi YKX paxioctanuii craporo napky. bponeo0’exru, mo orpumanu mnigposaina HI'Y 1 i,
0 MPOAOBXYIOTh HAIAXOIUTH, OOJATHYIOTBCA B OUIBIIOCTI Cy4acCHUMH [HU(PPOBUMH
paniocranmisimu cepii MOTOTRBO DM 4601. Lli pamioctanuii B meBHii Mipi 3a0e3nedyroTh
noTpeOr ympaBIiHHS B TaKTHUYHI JIaHIi. B Toi ke yac moTpiOHO po3yMmiTH, IO JaHl pagioCTaHIIIT
3aKOPJIOHHOTO BHPOOHMIITBA, a 1I€ O3HAYAE, 110 € NeBHI OOMEXEHHS 1 PU3MKH B iX BUKOPHCTaHHI.
Kpim Toro, HasBHICTh BEIMKOI KIIBKOCTI TaKHUX PaJiOCTaHII TOTpeOye YTBOPEHHS CHCTEMH
TEXHIYHOTO OOCIIyrOBYBAaHHS 1 PEMOHTY Ta MIArOTOBKY JJsi Hel CBOiX ¢axiBuiB abo BHTpayaTH
Jep>KaBHI KOIITH Ha 3anydeHHs iHo3eMHHX. J[o Toro x, pamiocraniii MOTO TRBO DM 4601 we
NpU3HAYeHI JJI1 BUKOPUCTAaHHS Oe3rnocepenHbo y OpoHeoO’ekTax, TOOTO B yMOBaxX O€3MOpIAOKA,
BEIIMKHUX TIEepenaiB TEMIIEpaTyp Ta MPHU 3aCTOCYBaHHI IUMH OpPOHEOO’€KTaMU BOTHEMAIBHOI 30poi
BeNMKOro KamiOpy. Hapemri, Ha3BaHi pamiocTaHLii HE MOXYTh NPAIlOBATH 3 PaIiOCTaHLISIMU
CTaporo Mapky, o € Ha 030pOEHH.



JIOIUTBHO PO3TIISIHYTH MOXIIMBICTH TIEPEXOJy Ha aHAJIOTIYHI PaIIOCTAHINI BITYM3HSIHOTO
BUPOOHHUITBA. SIK MOKIJIMBI BapiaHTH MO>KHA 3alPONOHYBATH JJIsl MOPIBHSAHHS J[Ba 3pa3Ku: BO3MMa
panioctaniis P-030Y 3aBony Tenekapt Ilpunan Ta Bosuma pagioctaniisi AreHT 107 BUpoOHHUIITBA
komranii Jlons 1 KO LTD.

Pamiocrantiss P-030Y 3a6e3neuye OOMiH TOJIOCOBOIO 1H(OpPMAIEK 1 JAaHUMU Y JBOX
peXrMMax: 3aBaio He3axuileHoMmy (Ha oaHii 3 16 3a3nmanerigp 3amporpaMoBaHUX (DIKCOBaHHUX
4acTOTax) Ta 3aBaji0 3axWIIeHOMY (Ha iHmMUX 16 3a3;aneriip 3amporpaMoBaHMX (DIKCOBaHUX
4acToTaX y peXuMi TICEBIOBUIIAIKOBOI mepeHacTpoiiku dwactrotu — [I[IPY). Pamiocraniis
3a0e3mnedye 3B’SI30K 3 OJHOTHUITHUMH PAJIOCTAHINIIMH Ta 3 PaJIOCTAHIIISIMH CTaporo mMapKy Ha
CTOSIHIII Ta B pyci 00’ekTy B Aianma3oni yactotT 30-110 MI'1 Ha cepeHBO mepeciueHiii MiCIIEeBOCTI Ha
[ItuproBy anTeHy Ha pampHOCTi 20-30 kM. Hepomiku: iHdopmariis, mo mepemaaeTbes, He
KOJIYETBCS; HEMOXKIIMBICTh CYMICHOI poOOTH 3 pajiOCTaHIIIMU 1HO3€MHOTO BUPOOHHIITBA, 10 BXKE
BUKOPUCTOBYIOTHCHL.

Paniocranitis Arent 107 3a0esneuyye NBOCTOPOHHIN IMUGPOBHIA 3aXUIICHUN 1 aHAJIOTOBHIA
VKX TtpankinroBuii pamio3B’s30k Ha ogHoMy 3 1000 3amporpaMoBaHUX KaHATIB 3 OJHOTUITHUMH
pPamioOCTaHIIIIMU Ta 3 aHAJTIOTOBUMH PAJIiOCTAHIIISIMU Ha CTOSHIII Ta B pyci 00’€KTy B Jiamna3oHax
gactor VHF (136-174 MI'm) ta UHF (403-470 MI'1) Ha cepemaHbO TepeciueHid MiCIeBOCTI Ha
HItupeoBy aHTeHy Ha JanbHOCTI He MeHme HiK 20 kM. B pagiocraHmiro iHTerpoBaHMi
KpunrorpaiqyHuii MOAyb, 10 MiATpUMY€E BiTun3HsHMA anroputM mmmdpyBaras ['OCT 2147-89:
2009 ta AES256. IIpu po3kpuTTi pamiocTaHIlii 3IHCHIOETHCS aBTOMATUYHE 3HUIICHHS KIIFOUOBUX
naHux. PamiocTaHIliss JKMBHTBCS Bia MmUpOKoro crektpy Hampyr 10,8-32 B, mo mo3Bossie
BCTAHOBIIOBATH 11 B OyIb-akuii OpoHeoO’exT. HasBHICTH akymynaropHoi Oarapei m03BoIIsIe
BUKOPHUCTOBYBAaTH PAaJIOCTAHINIIO SK HOCUMY. Hesosiku: BUKOPHCTOBYEThCS O0a30BUN BapiaHT
pamioctannii MOTO TRBO DM 4601, mo meBHUM YWHOM Ja€ 3ajJeKHICTh BiJf 1HO3EMHOTO
BUPOOHHKA; HEMAa€ MOKJIMBOCTI CYMICHO1 poOOTH 3 paaioctanmismu tuny P-123M, P-173.

OTpumani B XOHi [JOCITIUKEHHS pE3YylbTaTH JAlOTh 3MOTYy 3pOOMTH BHCHOBKH WIO 3

NPUHHATTAM Ha 030poeHHs pamioctannii P-030Y Oyne 3abesmeuena HeszanexHicte HI'Y Big
1HO3eMHHUX BUPOOHHMKIB 3aC001B paiio3B’ 13Ky, a TAKOXK 3’ IBUTHCS MOXIIUBICTb:

— CTBOPEHHSI €IMHOI CHCTEMH TEXHIYHOTO 3a0€3MEeUCHHSI PallOCTAHIIIN; CYTTEBO 3MEHIIIATHCS
(hiHaHCOBI BUTpATH Ha iX mMpuaO0aHHS ¥ OOCIYrOBYBaHHS; 3’ SIBUTHCS peajibHA MOMJIMBICTH
BCTaHOBJICHHS BITYM3HSHOTO KPHUNTOrpadiyHOro i MporpamMHOro 3abe3ledyeHHs; HabaraTto
30UTBIIUTBCS €(PEKTUBHICTh, PO3BIA3AXHUIICHICTh 1 3aBaJ0 3aXHIICHICTh PaJio3B’sI3Ky B
TaKTUYHIH JIaHIlI yIIPaBIiHHS;

— TPUUHATTA Ha 030poeHHs paiocTaHIiid AreHT 107 3anumuThes neBHa 3anexHicTe HI'Y Bin
1HO3eMHHMX BUPOOHHUKIB 3ac00iB pajio3B’s3Ky; aje MPH BHUKOPUCTAHHI BITYU3HSHOTO
KpUnrorpagiuHoro 3abe3lneyeHHs, 10 JaCTh 3MOTy 3a0e3neuyBaTH HaJiHHO 3aXUIICHUH
pazio3B’sA30K SIK 3 OAHOTUITHUMH PaJIOCTAHINSIMH TaK 13 TUMHU, O BXXE BUKOPHUCTOBYIOTHCS
(MOTOTRBO DM 4601, DP 4601, DP 4801, JIu6igs K-1A).

Takum unHOM, yHidiKaIls pamiocTaHIii OpOHEOO €KTIB BITYM3HSIHOTO BUPOOHHIITBA JACTh

3MOTY BHPIIIMTH JEKUIbKa 3aBJaHb SK TEXHIYHOTO # oprasizaimiifHoro, Tak i (iHaHCOBO-
€KOHOMIYHOTO TUTaHy, ajie, MepI 3a BCe — MABUIIUTH 00€31aTHOCTI Miapo3autiB 38’ 13Ky HI'Y.



YK.621.391
Faymenko M.O., crapmmii BukiIagay Kadenpu BiiCBKOBOro 3B’s3Ky Ta  iH(opmaruzaii
HamionansHoi akanemii HammionansHoi rBapaii Ykpainu

HJIAXHW Y IOCKOHAJIEHHA CUCTEMH TEXHIYHOI'O OBCJIYI'OBYBAHHA 1
PEMOHTY IM®POBUX 3ACOBIB 3BA3KY

Posenanymi winaxu yoockonaneHus cepgicHo2o 00Ciy208y68anHs i peMOHMY CYYACHOI MeXHIKU

36 ’s3ky HI" YVxpainu i npononosani mooeni peanizayii.

CdopmoBaHa cuctemMa CepBiCHOTO OOCIIYTOBYBaHHS 1 PEMOHTY CydacHO1 TexHikH 3B’ 53Ky HI®

VYkpainu Ta gocein 1 yHkuionyBaHHs Oesnocepenabo B 30HI OOC mokasaB il HEBiIMOBIAHICTH
CyYaCHMM BHMOTaM 1 € HeJIOCTaTHhO €(heKTUBHOIO. [[0TEHITIITHI MOXJIHMBOCTI BIHCHKOBOTO PEMOHTY
1 00CITyroBYBaHHSI MPAKTUYHO HE peasli3yloThcs depes:

BIJICYTHICTb MTOCTAaYaHHS EKCILTyaTaliiHO-BUTPATHUX MaTepiaiiB;
BUKOPHUCTAHHS 3aCTapLINX METOIB 1 3aC00IB IIaTHOCTYBAHHS Ta PEMOHTY;
HETIPUCTOCOBAHICTIO  TEXHIYHOI  JOKYMEHTalii BHpPOOIB 10 3ada4d  TEXHIYHOTO
JIarHOCTYBaHHS,
HU3BKHUM piBHEM NPO(dECiitHOT MATOTOBKHA 0COO0BOTO CKIIATY.

Ha 3Miny icHyro4o01 cucTeMu TexXHIi4HOTo oociyroByBaHHs 1 peMoHTy (TO i1 P) npononyeTses

BIPOBAIUTH HOBI MOJICIII:

1.

CthopmyBatn Ha ©6a3i OZHOrO PEMOHTHOTO MIAPO3IUTy, B KOXHOMY OIEpaTHUBHO
TepUTOpiaIbHOMY 00’ €THaHHI, 6araTo()yHKI[IOHAIbHY aBTOMAaTH30BaHy MOOLUIBHY arapaTHy
it TO 1 P pi3sHuX TUNB IUQPOBOI TEXHIKU 3B S3KY;
TexHiYHUM OOCIYTOBYBaHHSIM 1 PEMOHTOM pPI3HUX THINB IU(POBOI TEXHIKH 3B’SI3Ky B
ONEpPaTUBHO TEPUTOpiaIbHOMY 00’e€aHaHHI Oyae 3aiiMaTHCS CEepBICHUM LEHTp 3a
JIep’)KaBHUM KOHTPakToM. PoOOTH MOXYTh TakOX MPOBOAMTHCS HA BIHCHKOBHX IMOJITOHAX
abo Oazax 30epiranns. [lopsaok oprasizaiii cepBiCHOr0 0OCIYroBYBaHHS TEXHIKH 3B’SI3KY
Oy/ie BU3HAYCHO KEPIBHUMHU JOKYMEHTAMHU.

CepBicHe 00CIIyroByBaHHS BKJIIOYA€E B ce0e KOMIUIEKC pOOIT, B TOMY YMCIi TapaHTIHHUH i

TeXHIYHUN Harjisad, TOTOYHHM pPEMOHT, TEXHIUHE OOCIyroByBaHHs Ta iHme. [lpu 1mpomy
KalliTAJIbHUM PeMOHT, OynyTh MPOBOIUTH a00 MiANPHEMCTBA-BUPOOHMKH, ab0 0a3a 3 PEMOHTY
panioenekTponHoi TexHiku HI' Ykpainu.

BripoBakeHHS cepBICHUX IIEHTPIB JO3BOJIHTH!
3MIHUTH CTpATEril0 TEXHIYHOTO OOCITYyroByBaHHS 1 PEMOHTY, 3a0€3Medyloud pPEMOHT
BUPOOIB 3B’SI3Ky 32 TEXHIYHUM CTAHOM;
3MEHIIUTH 4Yac Ha JOKaji3alilo JAe(eKTHUX paaioeieKTPOHHUX KOMIIOHEHTIB Ta iX
BiJTHOBJIEHHS 3aMICTh iX 3aMiHU HOBUMU;
PO3rOopTaHHA LIEHTPIB O3BOJUTH OPTraHi3yBaTH CHUCTEMY JCLEHTPaTi30BaHOTO PEMOHTY Ha
MICIIl eKCIUTyaTallii, BUKJIIOUUTHA 3aTpaTH Ha TMEPECUIIKY TEXHIKM 3B’SI3Ky B PEMOHTHI
LEHTPH, MIABUIIUTH ii KOEQIIIEHT TOTOBHICTh 3a PaXyHOK CKOPOUYEHHS 4acy PEMOHTHUX
pooir;
BUKOPUCTAHHA MiAPSAHUKIB (3 IUBUILHOTO CEKTOpa a00 MICLIEBUX TPYIOBUX PECYPCIB) A
BUKOHAHHS TIeBHMX (PYHKIIIA 1 B TEBHI MEPIOAU Yacy BUSBISETHCS OUIBII €KOHOMIYHO
JOILIIEHKM;
ICHye omepaThBHA MOTpeda B CHAJAKOEMHOCTI 1 JOCBiZi, SIKY HEMOJXXJIWBO 3aJ0BOJLHUTH,
BUKOPHUCTOBYIOYH OCOOOBUH CKJIal B IOPSIKY POTAIIii.
Ile He o3Hauae, M0 BIHCHKOBI 30BCIM MEPECTaHyTh 3alMaTHCS pOOOTaMH Ha TEXHIIII.
[lepenbavaerncs, mo iHOAI cepBicHI poOOTH OyAyTh MPOBOIUTHCS OCOOOBHM CKJIAJIOM Iij

KEpIBHUIITBOM JOCBiTU€HMX (haxiBIIiB 3 CEPBICY.
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YK 372.862

KasimipoB 0.0., noueHt kadenpu BiiicbkoBOro 3B’s3Ky Ta iH(opmaruzanii HamioHampHOT
akanemii HarionanpHoi1 rBapaii Ykpainu, KaHauIaT BINChKOBHX HAyK, IOICHT.

Koctenko 1.JI., HauanbHUK HayKOBO-IOCTIIHOTO ynpaiiHHS HaykoBoro meHtpy XapKiBCbKOTO
HalioHaapHOTO yHiBepcutTeTy IloBiTpssanx Cui, KaHIMIAT BIHCHKOBUX HAayK, CTAPIIMK HAyKOBUM
CHIBPOOITHUK.

Onunyenko II.M., 3aBigyBau kadenpu TakTUKH aBiamii XapKiBCBKOTO HAI[lOHAIBHOTO
yHiBepcurety [loBiTpsaux Cuit, KaHAWIAT NEAArOr YHUX HAYK, JTOICHT.

CYUYACHI KOMAHJHO-ILITABHI MAIIIUHHU TA IX MOXKJIUBOCTI IIIO10
OPTAHI3AILII 3B’SI3KY

OcHaleHHsT CydaCHUMH CHCTEMaMH BIMCHKOBOTO 3B’SI3KY - OJMH 13 HANpsMIB peaiizaril
Konnemii po3sutky HamionansHoi rBapmii Ykpaiau. Cepen HH3KM HOBITHIX PO3pOOOK, SIKi
Hamidnum 1o HamionanpHOi rBapzii YkpaiHu [uis ympaBiiHHA i1 9acTMHAMH Ta IIPO3IiIaMH,
AKTUBHO 3aCTOCOBYIOThCSI KOMaHAHO-ITaOHa MammHa P-04KM Ha 6a3i OpoHROBaHOTO aBTOMOOLIIS
«Kamaz» ta komanaHo-mrabna mamuHa P-04K Ha 6a3i 6porboBaHOr0 aBTOMOO1s «Ko3ak».

Jani wMoOinpHI 3aco0u  ympaBiiHHS Oyiau  po3poOiieHi 3 ypaxyBaHHSM  HOBITHIX
TEXHOJIOTTYHHMX TCHCHIIIN Ta JOCBiAYy BeeHH OOMOBHX il YKPaiHCHbKUMHU BIHCHKOBUMHU Ha CXOJIi
HaIoi JAep>kaBu. BoHM MaioTh cydacHe TeleKOMYHiKalliiiHe 00IaJHaHHAM, 3a JOTIOMOTOI0 SIKOTO B
MOJIbOBUX YMOBax B CTHCII TEPMIHM MOXYTh OYTH OpraHi3oBaHi IO CYNYTHHKOBHM Ta
paniokaHanmaM pi3HI BUAM 3B’S3Ky, a caMme: Tene(OoHHHMH 3B'S30K, BiJCOKOH(EPEHI3B 30K,
JIOKYMEHTaJIbHUM 3B'SI30K.

KomanmHo-mTaOHI MalmIMHU OCHAINCHI HACTYIIHUMH OCHOBHMMH 3aco0aMH 3B’SI3KY:
nudpoBuMu pamioctaniisMu Motorola; perpancisitopom Motorola; CymyTHUKOBUMH 3aco0aMu
3B’A3Ky Ha 0a3i TeinexoMyHikariifHoro By3ia Cisco; pamioctanuiero Harris; TpancuBepoM Vertex
Standard.

KpiMm Toro, mani KOMaHIHO-IITaOHI MAIIMHH OCHAIICHI TAaKUM TEJICKOMYHIKaI[iHHUM
obnmamHaHHAM sK: MoaeM-Mapiipytuzatop DYNAMIX UM-S4B; mapmpyruzatop CISCO 881
(MikroTik RB750); xomyratop Cisco Catalyst 2960; xomyrarop Cisco SF302-08P; xomyratop
Cisco Catalyst 2960-C (D-Link DGS-1100-08P);VoIP-mutro3 Cisco SB SPA112; VolP-mmto3 Cisco
SB SPA8000-GS.

TenexomyHikamiifHe 00JaHAHHSA, BCTAHOBJICHE HA KOMAHIHO-IITAOHMX MaIlMHaX
JIO3BOJIUTH OPraHi3yBaTH CTIMKUI Ta SKICHUM 3B’S30K B IHTEpecax YNpaBIiHHSA YacTUHAMH Ta
nigpo3aiiamu HamioHaneHOT TBap/ii, a Takok 3a0€3MEUYMTH B3aEMOJII0 3 I1HIIMMHU CHJIOBUMH
B1JIOMCTBaMH Y KpaiHHU.

AJe yocKoHaJIeHHs Ta po3po0Ka OiIbIl HOBITHIX 3pa3KiB BICHKOBOI TEXHIKU, TPU3HAYEHOT
JUIs  yIIpaBJiHHS BIiChKaMU Ta CHJIAMH HE CTOITh Ha Micii. Ha pgepxaBHOMY KOHIEpHIi
“YkpoOopormnpoMmoM” po3pobieHa komanaHo-mTadbHa mamuaa BTP-3KII. «Cepuem» BTP-3KIII €
HOBITHSI aBTOMAaTH30BaHa CUCTEMa YIMPaBIIiHHSI 00€M 110 00’ €HY€E Tiepenady Bceiel iHpopMalii mpo
MICII€3HAXOKEHHSI MIPO3/1TIB, IIIeH Ta 3ac00iB BOTHEBOTO YPaXKECHHS M0 €MHOMY 3aXHUIICHOMY
M(poBOMY KaHaATy 3B’ SI3KY. .

[IpuBaTHa ykpainchka kommais "EBepect JlimiTen" Beme po3poOKy HOBOI KOMAaHIHO-
mTabHOI MalMHU PiBHA Opurana-OatanbiioH. MammHa oOJjagHaHa aBTOMATH30BAaHOIO CHCTEMOIO
"II3BiH" Ta OopTOBOKO iH(oOpMariiiHO cucTteMor0 Hermes, ski 3a0e3nedyroTh Iepeady
iHopMartlii sK Ha ONepaTUBHO-CTPATETIYHUN PIBEHB, TaK 1 O BepTUKaIl "BHM3" - 10 OaTabiioOHY,
pOTH Ta HaBiTh MO0 OKpemoi MammHu. Cucremu po3mimieHi Ha miargopmi BTP-60, skuii mpoiimios
rmboky MoaepHizarito Ha mianpueMctsi "HBO "IIpakTtuka".
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YK 621.396

IImakos B.B., HavanpHUK Kadeapu IbTOHOTO (aKyabTeTy XapKiBCHKOTO HalllOHAJIHLHOTO
yHiBepcutety [loBiTpstHux Cui, KaHIUAAT TEXHIYHUX HAyK, TOIEHT

KpacHopyubkuii A.O., Bukiagay kadeapu abToHOro (pakynbreTy XapKiBChKOTO HalliOHAJIBLHOTO
yHiBepcuteTy [loBiTpstaux Cui, KaHIUAAT TEXHIYHUX HAYK, CTApIIUN HAyKOBUH CITIBPOOITHUK
Ouexkcin 0.0., crapmuii BUkiaaad kadeapu 1HXKEHEPHO-aBialliiHOro (aKyabTeTy XapKiBCHKOTO
HallloHaJIBHOTO yHiBepcuTeTy [loBiTpsiHux Cui

TEHJIEHIII PO3BUTKY TA ICHYIOUI MOXKJUBOCTI 3ACTOCYBAHHS
BEPTOJILOTIB PAJIOEJIEKTPOHHOI BOPOThBH

Pozenanymi ocnosni menoenyii po3sumky 6epmonbomié padioeleKmpoHHOi Oopomvou.
Haoaemvca  ingpopmayia wodo moducaueocmi  8UKOPUCAHHA  ICHYIOUUX OOpmosux 3aco0is
paodioenekmpoHHOi 6opomvoOU, AKI 6CMaHos1eHi Ha epmonvomax Mu-8.

B cydacHmx ymoBax BeaeHHsT OOWOBHX I 3HAYHO 3pPOCJIO 3HAYEHHS DPalioeICKTPOHHOL
6opotebu (PEB), sik 0IHOTO 3 BaXXJIMBUX BHUJIB onepaTHBHOTrO i OoiioBoro 3abesmeueHHs. 3acobu
PEDB BUKOpPHCTOBYIOTHCS HE CTUTHKA B 00OPOHHOMY 3Ha4Y€HHI, K ISl HACTYMAJbHUX aKTUBHUX JiH.
Bwmine 3acrocyBanns 3aco6iB PEB rapantye ycmix il ymapHoi aBiarlii Ta BAHTQ)XKHUX IE€PEBE3CHb
011 yac 00ioBUX Iiil.

BaxxnuBOIO CKIIaOBOI0O TYT € ICHYIOUMH MapK BEpPTOJbOTIB Ha SKUX BCTAHOBIICHE
crierianbpHe 006IaaHAHHS PalioeIeKTPOHHOT 60poTEON. [XHE 3aBIaHHI — CTBOPUTH Oe3NEeUHi yMOBH
JUIs 3aCTOCYBaHHS aBiallli B yMOBaxX BEACHHS IPOTUBHUKOM THPOTUIOBITPSHOI OOOPOHH.
bapaxyroun Hemomamik JiHIT (pPOHTY, MOCTAHOBHUKHM TEPENIKOJ 3/1aTHI 3 JIETKICTIO TOJaBUTH
3aco0M BHSIBIICHHSI Ta HAaBEACHHS aBiallilHUX 1 Ha3eMHUX 3ac00iB ypa)K€HHS BOpora Ha TIIMOMHI
nmoHaa cTo KimomerpiB. Ilpu 1mpomMy BcTaHOBJIeHE Ha BepronboTH oOnamHanHs PEDB omnakoBo
e(EeKTUBHO TIIYIIUTh OOPTOBI MPHILIIbHI KOMIUIEKCH JITaKiB H Ha3eMHI 3aco0M paliOTeXHIYHHX
Biiicbk (PTB) Ta 3eniTHO-pakeTHHX BiiichK (3PB).

Jis  mpUAHSATTS TAaKTUYHO-TPAMOTHOTO  PINIEHHS IIOJO0 3aCTOCYBAaHHSA  ICHYIOUHX
BepTosiboTiB PEB mpu 3abe3nedeHH] MomomaHHS 30HW MPOTHIII 3€HITHO-PAKETHUX KOMILICKCIB
(3PK) amiariiiHOIO0 CKJIaJOBOIO HEOOXIJHO BHU3HAYUTH DS MapaMeTpiB IMOA0 3arajlbHUX JaHHUX
PO3TOPHYTHX Ta AII0YUX 3aCO0IB MPOTHUIOBITPSHOI OOOPOHU SIK MPOTUBHUKA TaK 1 CBOIX BIHCHK, Ti
1110 3HAXOAATHCS MOOIU3Y JiHI{ 3ITKHEHHS.

B Vkpaini akTHBHO BiJIHOBJIOIOThH aBialliiHy CHUCTEMY paioelIeKTpOHHOI OopoThom. Lle
CTaJI0 MOXXIIMBUM 3aBISKH IHTEHCHBHMM po0OOTaM 3 BIJHOBJICHHS aBiamiiiHux 3aco0iB PEB
KOJIEKTUBHOTO Ta T'PYIOBOTO 3aXHUCTy, sKi 0a3ytoTbcst Ha BepronboTrax Mu-8MTIIB ("bizon") Ta
Mu-8MTIIU ("Ixkebana").

3acob6u PEB Takux BepTOJIBOTIB MpU3HAYCHI JJIS BUSBJICHHS Ta 3HIKCHHS €(DEKTUBHOCTI il
panioenexktponHux cucteM (PEC) mporuBHUKa, sIKi HpalOIOTh B Jiala3oHi CAHTUMETPOBUX Ta
JEIMMETPOBUX XBHJIb, 3 METOIO YCKIIaaHEHHsT 00poOku iHpopmariii Bix PEC. Takox € MOXIUBICTh
NPUKPUTTS 00MOBUX MOPsAKIB aBiawii Bix BusiBieHHS 3 60Ky PJIC mpoTuBHMKA, 3pUBY MPHULILIBHOT
CcTpiBOM 1Mo HammMm JitakaMm. KpiM TOTo 111 3ac00M MOYJIMBO BUKOPUCTOBYBATH JIsl YCKJIATHEHHSI
HOBITPSIHOI OOCTAHOBKH 1 3aKPUTTIO OKPEMUX CEKTOPIB 1 IUISTHOK Bif ckanyBaHHA PJIC npoTtuBHuKa
Ta TIOJABJICHHS paioNiHIA ympaBimiHHg asiarii. CnemianpHe O0O0NaJHAHHSI BEPTOJILOTY Mae
MO>KJTUBICTh BUSIBIISITA CUTHAIU TAKOX BiJI CHCTEM JIiTaKa NadbHBOTO PAIiONOKAI[IITHOTO BUSBICHHS
(IPJIB) ta ctBOproBaTu 3aBajam poOotu pamionokamiaiii ctaniii (PJIC) mporo mitaka i3 30H
OapaxyBaHHS HaJ CBOEIO TEPUTOPIEIO.

Hamaetscst 1HGOpMaIlis 1mog0 MOXKIMBOCTI BHUPIIIEHHS 3aBIaHHA 3 iH(OpMAaIHHOTO
3a0e3meueHHs] CIeIialbHUX 3ac00iB  PaTiOCNEeKTPOHHOTO TMOJABIECHHS 3 METOIO IiBUIICHHS
e(eKTUBHOCTI 3acTocyBaHHs BepToiboTiB PED 3 30HM OGapakyBaHHS HaJl CBOEIO TEPUTOPIEIO.
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YK 654.075+354+355+327
Baacos K. B., crapmmuii Bukianau xadenpu BiiCBKOBOTO 3B’s3Ky Ta iH(popMmarTu3anii KOMaHIHO-
mrabHoro gakynerery HA HI'Y

BUMOI' €I[I/IH9i JOKTPUHU AJP-6 IIOJO CUCTEM 3B’A3KY TA
ITHOOPMAIIMHUX CUCTEM 3A CTAHIAPTAMM HATO

Jlonosios npucesuena ananizy 0CHOBHUX NPUHYUNIB & chepi iHmezpayii cucmem 38 3Ky ma
IHhopmayiiHux cucmem 6 CRiIbHUX ONEPayisix ¥ 8CIX 30HAX NPOBEOeHHs OOU0BUX Oill I BUKOHAHHSL
MICItl COIO3HUKIB, MAKOJC ONUCY XAPAKMEPUCMUK CUCMEM 38 3Ky ma HhopMayitiHux cucmem, ix
3aeanvHoi cmpyKkmypu, 3a80amb ma 0008 A3Ki6, npoyecy KOMAHOY8AHHA MA YNPAGNIHHA CUCTEM
38 ’A3Ky ma inghopmayitinux cucmem i 6e3nexoio (8Kuoyaouu Kibepzaxucm,).

CkiagHa i 6aratopiBHEBa cuctemMa cTanaapTu3aiii [[iIBHIYHOATIIAaHTUYHOTO AJIBSIHCY, SIKa 1€
BXKe 65 POKiB, Ha CHOTO/HI BKJIFOUAE OPTaHi3alliiHO - MTATHI CTPYKTYPH, IPOLETYPU PO3POOICHHS
1 MPUAHATTS JOKYMEHTIB 13 cTaHAapTh3alii Ta 0a3y NaHuX CTaHAapTiB. BrpoBa/keHHS cTaHAAapTIB
HATO B cekropi Oe3neku i 000poHM YKpaiHM BHUMAarae BijJ HAI[lOHAIbHHMX (DaxiBIIB sSK 3HAHHS
npeaMeTHoi chepu 1 aHrmiChKOoT MOBH, Tak 1 po3yMinHs noiitukd HATO B ramysi ctannapTu3zanii.

Crpareris HamioHanabHOI Oe3neku 1 Boenna moktpuHa Ykpainu, CtpaTeriunuii 000pOHHUI
OrosleTeHb YKpaiHM BHU3HAUYAIOTh BIPOBA/PKEHHS cTaHaapTiB [liBHIYHOATIAHTUYHOTO AJIBSHCY 1
JIOCSITHEHHST OTIEPATUBHOI B3a€EMOCYMICHOCTI SIK OJIHY 3 OCHOBHHUX ITUIEH pedOpMyBaHHS CEKTOPY
6e3nexu i 000poHU YKpaiHu.

Corozna nyomikaris HATO AJP-6 (amrn. AJP-6 — Allied Joint Publication-6) € BumanHsIM
OCHOBHHMX NPHUHIIUIIIB, 6€3M0CePEIHBO MiANOPIIKOBY€EThCS €NMHIN NOKTpUHI criibHUX i AJP-01.
JlokymeHT 3a0e3medye BCEOCSHKHE KEpIBHHUIITBO B cdepi iHTerpamii cucrem 3B s3Ky Ta
iH(pOpMalifHUX CUCTEM B CIIUIBHUX ONEpAIlisiX y BCIX 30HAX MPOBEACHHA OOMOBHX /il 1 BUKOHAHHS
MiCii COIO3HUKIB. JOKyMEHT Hajae OMHC XapaKTePUCTUK CHUCTEM 3B’SI3Ky Ta 1HGOpMAaIiiitHUX
CHCTEM, X 3arajbHOi CTPYKTYpH, 3aBAaHb Ta 00OB’S3KiB, MPOLIECY KOMAaHAYBaHHs Ta YIpaBIiHHS
cUCTeM 3B 53Ky Ta iH(opMaliiHuX cucTeM 1 0e3nexoro (BKiIrovarouu kibepzaxuct). Kpim Toro,
nokyMeHT 3abe3neuye KomanayBaua O6’e1HaHUMH 30pOMHUMU CHUJIaMU KEpIBHUMH BKa3iBKaMH Ta
iHopMarttiero, ki HEOOXimHI Il CTBOPEHHSI €(PEKTHBHUX CHCTEMH 3B’SI3Ky Ta 1H(pOpMAIIHHUX
CHCTEM JIJIs 3aCTOCYBAHHSI B CIIUIBHUX OTepallisix 00’ €qHaHuX 30pOHHIX CHJI.

[Tyb6nikamis AJP-6 Oyna mimroroBieHa mija KepiBHUITBOM YmpaiinHa HATO 3 nuranb
crangapru3anii / O6’eqHanoi paau 31 cranaapTusanii BificekoBoro komitery HATO. B nokymenTi
BHUKJIQ/IA€THCS CIIJIbHA TOKTPUHA, KA PETYIIOE MMOTOYHY JisSUTbHICTD 1 pyHKIionyBaHHs cuin HATO
B orepallisx, 3ade3nedye KepiBHY OCHOBY s 3iaromkeHocti Mk HATO, kpaiHamu-diieHaMu
HATO 1 cy0’extamu, mo He BXOIATh B opraizamito. JlokymeHT 3a0e3mneuye BiiiCbKOBe
KEpIBHUIITBO /IS 3/IIMCHEHHS TMOBHOBa)XeHb KoMaHAyBaduam OO’eqHaHUMHU 30pOMHUMH CHIIAMH 1
BU3HAYA€ JOKTPUHY JJIS IPOBENICHHS CIIIBHUX OMNepalliid 1 HaB4aHb. MeTO0 JaHOTO TOKYMEHTA He
€ oOMeKeHHs MOBHOBaKEeHb KoMaHAyBada O3C B mporeci opraHizailii cuia 1 BAKOHAHHS Micli, a €
iHCTpyMeHTOM miis komauayBada O3C, HaWOIIbII MiAXOASIIMM A 3a0e3nedeHHs 00’ €IHaHHS
3yCHJIb 1 B3aEMO/IIT B paMKaxX BUKOHAHHS CITIJILHOTO 3aB/JIaHHS.

[TyGmikamist AJP-6 mpusHaueHa, B mepury uepry, sik kepiBHMUTBO i cuii HATO nHa
OTICPaTUBHOMY pIBHI, Ta HaJa€ 1HCTPYMEHTapid ISl omepalliid, Mo MPOBOIATHCS KOATIIIE KpaiH
HATO, naptHepamu, 3amikaBI€HUMH CTOPOHAMHM, KpaiHamH, siKi He BXoJATh 10 ckiaxy HATO, Ta
IHITMUMHU OpTaHi3aIlisIMH.

KniouoBe 3HaueHHs, sike [liBHIYHOATIAaHTUYHUN AJBSHC Bifirpae B oprasizamii 060poHH
KpaiH-4ICHIB 1 MpOBe/IeHHI 0araToHAIIOHAIBHUX BIMCHKOBHUX OIEpalliii, CTaBUTh KOPCTKI BUMOTH
JI0 TUTaHb OOOPOHHOTO IJIAaHYBaHHS, ONEPATUBHOI 1 TEXHIYHOI CYMICHOCTI Ta cTaHmapTu3auii y
30poitHMX cmiax koamimii. [IpiopUTeTHICTP 1MX MHUTaHh YITKO BHU3HAYAETHCS UYUHHOIO
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CrpareriyHor0 KOHIIETIi0 : “AJbsHC OyAe MIATPUMYBATH 1 PO3BUBATU CHUIBHI CIIPOMOKHOCTI,
CTaHJApPTH Ta CTPYKTYPH, SIKi TOB'A3YIOTh HAaC pa3om’.

[ToTenItian i MOXKIMBOCTI AJNBSHCY 110,10 €eKTUBHOI 0OOPOHM KpaiH - WICHIB 1 TPOBEACHHS
MDKHapOAHHUX omepariil mo3a ix mexxamu 0a3zyeThCsi Ha e€(EeKTHUBHOI peamizallii TphOX OCHOBHHX
KOMITOHEHTIB: OOOpPOHHOTO TUIaHYBaHHS, B3a€EMOCYMICHOCTI 1 CTaHAapTh3alli. Yci JOKyMEHTH 3
NUTaHb CTaHAApTH3alii 00'eAHaHI B €IUHY B3a€MOIOB'S3aHY l€papXil0 KEpiBHUX JOKYMEHTIB
AJbsiHCY.

HamionanbHi TOKYMEHTH 3 MHTaHb O€3MeKH 1 0OOPOHH, sKi PO3POOIAIOTHCS 3a y4aCTIO
exkcrieptiB HATO Ta otpumanu miarpumky Ha 3axomax HATO, MOXIMBO BBakKaTH TaKUM, IO
Bianosigae nonituk HATO y cdepi cranmapruzanii.

HananHus BiliCEKOBOI IOMTOMOTH, SIK MaTepiadbHO-TEXHIYHOI, TaK 1 ONIEPATUBHOI, B TOMY YHCII
NPOBE/ICHH] CIUIbHUX BIHCHKOBHX OMeEpalliii, HanpsAMy 3aJeKUTh BiJ TOTOBHOCTI Ti€i abo iHIIO]
KpaiHu 10 poOOTH 3a CHUIBHUMH CTaHIApTaMUd Ta JO0 pOOOTH 3a CHUIBHUMH CTaHIapTaMu Ta
JOCSATHEHHIO TIEBHOTO PiBHS B3a€MOCYMICHOCTI.

TuM dYacoMm, HaIllOHAJIbHI HAYKOBi, aHAJITUYHI Ta HaBYaJIbHO - METOJWYHI BUJAHHSA HE
HAIAI0Th BIAMOBIHOT yBaru bOMY CKJIATHOMY MPHUKIAJTHOMY MUTAHHIO 1 HAYKOBO-METOJAMYHOMY
3a0€3MeYeHHIO HOTO BUPIIIICHHS.

YK 372.862

lopeammeB C.A. crapmmii HayKOBUM  CIIBPOOITHMK  HAayKOBO-AOCTIAHOI  Jlabopartopii
3a0e3mnedeHHs ciryk00B0-0010BOi AisiibHOCTI Harionansnoi reapii Ykpainn HaykoBo-ngociigHoro
HEHTPY CIIY)k00B0-0010BOI AisuTbHOCTI HarionansHOT rBapaii Ykpainu, KaHIuIaT TEXHIYHUX HaYK,
JIOLICHT.

Ilobepe:xxHuii A.A., HAyKOBHH CITIBpOOITHUK HAYKOBO-OCIIITHOI JJabopaTopii Ciry00B0O-001OBOTO
3acrocyBBaHHA HarionanbHoi rBapaii Ykpainn HaykoBo-m0CHigHOTO HEHTPY CIIy:KO00BO-0010BOT
nismeHOCTI HartionansHoi rBapaii Ykpainu, mimoJIKOBHUK.

Bbayain JI.C., crapmuii HayKoBUH CHIBPOOITHUK HayKOBO-IOCHIAHOI jabopaTopii 3abe3meueHHs
CITy»k00B0-00#10B01 mistbHOCTI HartionansHoi TBapmii Ykpainm HaykoBo-70CHiTHOTO IEHTPY
ciryk00B0-00i10BO1  nisTbHOCTI HamionanpHOi rBapaii YKpaiHW, KaHIUAAT TEXHIYHUX HAYK,
CTapIINii HAYKOBUM CITIBPOOITHHUK.

IBanens I'.B., moueHT kadeapu MIPOTEXHIYHOI Ta CHEIIAbHOI MATOTOBKHA HarioHaasHOTO
YHIBEPCHUTETY LIUBIIBHOTO 3aXUCTY YKpaiHU, KAaHIUAAT TEXHIYHUX HAYK, JTOICHT.

MPUHIIMIIA ABTOMATHU3ALIIT KOMAH/IHOI'O ITIYHKTY BPUI'AZIA
(IIOJIKY, BATAJIBUOHY)

CyuyacHi 3araJIbHOBIMChKOB1 00MOBI il (omeparlii) XapaKTepu3yeTbCsl BUCOKMM JTHHAMI3MOM
00110BOi 00CTaHOBKM, MAaHEBPEHUM XapaKTEpOM il BIHCbK, BEIMKUM MPOCTOPOBUM PO3MAXOM,
BIJICYTHICTIO YITKO BUPAXEHOI JIiHIT PPOHTY 1 BUCOKMM CTYIIEHEM TaKTUYHOI aBTOHOMHOCTI BIHCBK.
BupimansHy posib B JTOCSATHEHHI IOCTaBICHMX IUIeH BiJirpae mepeBara HaJl MPOTHBHUKOM B
CHUCTEMax YIpaBIiHHS, PO3BIJKH, BOTHEBOTO ypakeHHs, 3B’s3Ky, PEDB 1 Hapiramii. IlinmBumenHs
e(eKTUBHOCTI iX (YHKILIOHYBaHHA O€3MOCEepPEeHBO 3AJIEKHUTh BiJl BUPIMICHHS MNPOTUPIUYS MIiX
BHCOKOIO MaHEBPEHICTIO BICHK 1 HU3bKOIO PYXJIMBICTIO 1 BPa3IMBICTIO MyHKTIB ynpaBmiaHs (ITY)
BiJ 3aCO0IB ypaskeHHsI 1 palloeJeKTPOHHOr0 MpHUIylIeHHsA. P0o3B’s13aHHS 3a3HAUYEHOTO MPOTHPIYYs
MOXJIMBO HIJSIXOM CTBOPEHHS 1 BIIPOBA/DKEHHS y BiliChKa aBTOMAaTH30BAaHOI CHCTEMH YIPaBIIiHHA
(ACY) Biiicbkamu 1 30po€r0, CHCTEM 3B’sI3Ky, IO 0a3ylOTbCs HA BHKOPHCTAaHHI CydacHHX
1HpopMaIIHHIX TEXHOJIOTIM.

HesBaxaroun Ha 3MiHH B 3aco0ax Ta crocobax 60poTs0H, cydacHi 60HOBI (Ci1y>k00B0-00110BI)
nii HOCATh 1 OyayTh HOCHTH 3arajbHOBIMCHKOBHM Xapaktep. IIpo 1me cBigyarh KOHIIEMIIil
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MOBITPSIHOT, HA3EMHOI 1 MOPCHKO1 omepailiii 30polHUX cuil YKpaiHu, T0CBia omeparlii 00’ eqHaHUX
CHJI Ha CXOJi KpaiHHM Ta BCIX OCTAaHHIX JIOKQJIbHUX BO€H 1 BiChKOBHX KOH(QuKTIB. Tomy 3acoOu
aBTOMaTH3allii TOBHHHI PO3BUBATHUCS HacamIepea Ha 3arajlbHOBIWCHKOBUI OcCHOBI. Came
3aranibHOBIMCbKOBI ACY MOXyThb 00'€IHYBaTH PO3pi3HEHI YrpyHOBaHHS BiHICHKOBHMX MiIPO3IiiB
(cwi) B €OWHI YNpaBISIOYl CUCTEMH, MO (YHKIIIOHYIOTH IO 3arajbHAM 3aKOHOMIPHOCTSIM.
Ck1aloBUMH YaCTHHAMU («BEPTHUKAIBHUMH CTBOJIAMHUY) 3arajbHOBIHCHEKOBOI ACY MOXYTh CTaTu
MIJCUCTEMU YIPaBIiHHA CWIAMH ypPaXEHHS, PO3BIAKHA, a TaKOX TEXHIYHUM, THJIOBHUM
3a0e3neUeHHsIM 1 1HIII1 [iICUCTEMH.

HemnpunyctimMo HasBHICTH HETaTHMBHOTO OanaHCy B iH(OpPMAIiHHUX MOXIJIMBOCTSX 3ac00iB
aBTOMATH3Aallil YIPaBIiHHS BIHCHKOBUMH MiPO3AiJIaMH 3 aHAJIOTIYHUMHU KOMITJIEKCAMHU YIPABIiHHS
MOTSHIIIHHUX MPOTUBHUKIB 200 MPOTUIIFOYHMX yrpyroBaHb. [le 00yMoBIEeHO THM, 110 B JaHUH Yac
PO3BHUTOK 30p0itHOT 60pOTHOM MPHUBIB A0 YEProBOro ii eramy, B IKOMY BUpIIIaJbHEe 3HAYCHHS Ha X1]]
1 pe3ymbratr OOpoThOM Mae iH(opMarliiiHe mnpoTudopcTBO. Ilpy HaAsSBHOCTI cydacHHX 3aco0iB
YPOKEHHS TIepeBary OTPUMYIOTh BIMCBKOBI MiAPO3MUIM, $Ki paHille po3BiIal0Th 00'€KTH
NPOTUBHUKA, IEPEeIaAyTh PO HUX 1HGOPMAIIiI0, CIUIAHYIOTh 1 peani3yroTh HeoO0X11H1 M.

Indopmariiina mepeBara mnependavae NEpHIOYEPTOBUIl PO3BUTOK 3aco0iB aBTOMaTH3alii
YIOpaBIiHHSA, 3B'I3KY, PO3BIAKKA Ta PaJioeleKTPOHHOI OOPOTHOM 3 METOI0 CTBOPEHHS T100aabHOT
iHpopMmaniitHoi (iH(popMaliiiHO-aHATITUYHOT) CTPYKTYpH. Taka CTpyKTypa MOBUHHA 3a0e3MedyBaTu
aBTOMATH30BaHE YIpPaBJIiHHA BCIMa CHJIaMHU 1 3aco0amMH BIHCHKOBHUX IMIAPO3ALTIB (YIpyHoOBaHb),
NOYMHAIOYH 31 CTPATEeTiYHOI JIAHKHM YIPABIIHHS 1 3aKIHUYIOYM OKPEMHUM COJJAATOM, NMPAKTUYHO B
pearpHOMY MacmTadi Jacy.

OcHOBHa pHca PO3BUTKY aBTOMAaTH3aIlil yNpaBlliHHS BIHCHKOBUMHM MiIPO3/iIaMHU TOJSATAE B
IHTeNeKTyam3amii CHCTeMH YIpaBliHHS BiCbKaMu (CHJIaMH) 1 OOYMOBJICHHH 3pOCTAaHOYOI0
CKJIQJHICTIO CHUCTeM O030pO€HHS 1 BIWCHKOBUX MAi B IIOMY, IO 30UIbLIye HEOOXimHUU OOCsT
iHopmMariii mpo MPOTHBHHUKA, CBOIX BIMChKax (CHjax), PO YMOBH BEJCHHS BIMCHKOBHX i, a
TaKOX KOMaHJHO-pO3mopsauoi iH(opmarllii, Mo HUPKYIIE B OpraHax yNpaBliHHS BiHCHKOBHUMH
M1IPO3A1TaMH.

CyuacHa 30poitHa 60poTb0a BXKe Ha ONEPATUBHOMY DIBHI BKJIIOYA€ 3aCTOCYBAHHS JIECATKIB
THCcs4 3aco0iB. KoxkeH 3 3ac001B 00CITYyTrOBY€EThCSI, 3aCTOCOBYETHCS 1 YIIPABIISIETHCS SIK Y€pPE3 OJTHOTO
YOJIOBIKa, TaK 1 KOJIEKTUBAMH (OpraHaMH YIPaBJIiHHs). YTIPaBIiHHS TaKOIO KUIBKICTIO CHII 1 3aC001B
BUMarae OTpUMaHHsI, 300py, 00p0oOKH, y3araabHEHHS 1 B1I0OpakeHHs 1HpOpMaIIii.

Ho cxnany ACY HeoOXigHO BBOAWUTH eneMeHTH IuTyyHoro iHtenekty (EILI) — excneprHi
CUCTEMHM, MIJICUCTEMH HIATPUMKUA TMPUHHATTS pillleHb, 110 JO03BOJSIOTH MOJENIOBATH IPOILIEC
OPURHATTA pilICHHS eKcrepToM (0co0oro, sika MpuitMae pillleHHs) 1 3aCTOCOBYBATH MpaBuiia 3 0a3
3HaHb B AaHiil oOnacti. Taki Momeni MOBWHHI aAeKBaTHO BigoOpakaTw peajbHI YMOBH 1 3acobm
30poitHOi O0OpOTHOM, BpaxOBYBAaTH 3aKOHOMIPHOCTI iX (YHKI[IOHYBaHHS 1 B3a€MHI 3B'S3KH MIiX
HUMH.

Host ITY nmeoOxigui EILI, ski 3a0e3medyioTh MATPUMKY MPUAHATTS PIlIEHb 1 TIAaHYBaHHS
orepaiiid, JOIIJIFHO CTBOPUTH Ha OCHOBI TEXHOJOTil, B OCHOBY SKOI IMOKJIaJE€HO CTBOPEHHS
IMITaIITHO-aHATIITHYHUX MOJeNed CWI 1 3aco0iB 30poiHOiI O00poThOM 1 reodi3MYHMX YMOB i3
3aCTOCYBaHHAM MPHUHIUIY O0'€KTHO-OPIEHTOBAHOTO aHaNi3y CKIagHux cucreM. Lli Mmonemi
YTBOPIOIOTH 1H(opMartiitHo-Mozemooue cepenouie (IMC).

IMC sBnsie co00I0 CyKYNHICTh MaTeMaTWYHMX Mojeneil 00'ekTiB 1 yMOB 30pOifHOTrO
npoTHOOPCTBA BCIX BHIIB BIWNCBKOBUX MIAPO3ILTIB (CHJI), SIKI B3a€EMOIOB'S3aHI MK COOOIO
BIJIOBITHO 0 X I[ITbOBOTO MPHU3HAYEHHS 1 BiacTuBOCTe. Y cknani IMC MoxyTh OyTH m'sITh TpyII
MOJICJIEN:

—Mozeni cucteM 1 3aco0iB BiiCHKOBOrO MMpPH3HAYEHHS, IO BiOOpa)KkaloTh BIIACTHUBOCTI
OKpPEMUX 3pa3KiB 030pO€HHS 1 BIICHKOBOI TEXHIKH;
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— MOJIeNIl yrpyNoOBaHb BIMCHK (CHIJI), IO BimOOpa)karOTh BIACTUBOCTI PI3HUX BiHCHKOBHX
¢dopmyBaHb, iX B3a€MHI 3B'S3KH Ta OCOOJIMBOCTI, NMPUTaMaHHI BHJAAM, pOJaM BIHCBHK 1 pIBHSAM
KOMAaHIHOI 1HCTaHIIii;

— MOJIETIi CUCTEeM BICHKOBOTO 3B'SI3KY Ta CHCTEM YIPaBJIiHHS BIiChKaMU (CHJIaMH);

— MOJIeJIl CIOcO0IB /i — eJIeMEHTIB pillieHHsT Ha omepailiio (60HoBi, CIIy»)00B0-00#0BI1 ii) 1
IUIaHy oTepaltii;

— MOJIelIl epeI0auyBaHuX palioHIB 00HOBUX (CITy>k00BO-00MOBHX) JIiH, IO Bi0Opax)aroTh iX
¢izuko-reorpadiuyHi 0COOIUBOCTI 1 €IEMEHTH 1HPPACTPYKTYPH.

Ixepenom iHpopmarii 1 IMC moBuHHA CITY>KUTH 1HTETpOBaHa iH(opMarlliitHa 6a3a JaHuX,
B sKiil 30epiraloTbcsi MoJieni cuil i 3aco0iB 30poitHoi 6opoTsou, moxens I'IC Ta inmi mani. s
MIATPUMKHA JaHUX IO MPOTHBHUKY, CBOIM BilichbkaMm (cmiiam) 1 1o OOCTAaHOBIII BOHA IOBHHHA
NIOMIOBHIOBATHCA HEoOXinHOi iH(opMaliero Bix 3aco0iB  pPO3BIAKH, CBOiX 1 B3aEMOIIIOYMX
BilichbkoBUX Mimpo3aumB (cwr). IMC, IV, a Takox 0a3u 1aHuX, CUCTEMA 3B'SI3KY 1 Mepeaadi JaHuX 1
3aco0u pO3BIAKM IMOBMHHU YTBOpIOBaTH iHQopmauidnuii mpoctip ACY 3 Onokamu (IOJSIMH)
oJHOPiaHOT 1H(pOopMaIIii (0 TEONMPOCTOPOBIN, HABIrAIIHHO-TUMYACOBIH 1 1HIIII 00CTAHOBIII).

VY3aranbHIOIOYM MPAKTUYHI 1 TEOPETUYHI HampaiioBaHHs y ctBopeHHi ACY ta IMC, moxHa
BUJITUTH HACTYITHI MpUHIMIH T00ya0BH niepcnekTuBHUX ACY Ta I1Y BiliCEKOBUMU MiIPO3A1TaMHU
piBHs Opurazaa (monk, 6aranbiioH):

—o0'eqHaHHA B €AWHY TJ00adpHy 1H(MOPMAIIHHO-YIIPABIAIOYY MEpPEXKy BCIX OpraHiB
yIIpaBIIiHHSA, a TAKOXK CHJI 1 3ac00iB po3Biaku i PEB;

— HAsSBHICTh BEPTUKAJIBHUX 1 TOPHU3OHTAJIBHUX 3BSI3KIB HAa BCIX PIBHAX YIpaBIiHHA 1
B3a€EMOJI;

— aBTOMAaTH30BaHa MIATPUMKA TPUUHATTS pilieHb 1 3a0e3MedYeHHs IUIaHyBaHHS OIepariii
(boitoBUX miif) KOMaHAyBaHHs BCix ctyneHiB Ha ocHoBl IMC ACY;

— OTpUMaHHS HEOOXITHUX CAaHKIIIOHOBAHMX JAHUX OYyIb-SKHMM OPTaHOM YMPAaBIIHHS B Oy/Ib-
SIKAM Jac;

— THyYKa CTPYKTYpa 1 3/IaTHOCTI 710 0€3MepEepBHOTO PO3BUTKY;

— MOAYJIbHE TTO0YZ0Ba BCiX €JIEMEHTIB IN100aIbHOI iIHPOPMaLIHHO-YIIPABIIAIOY0i MEPEKi;

— €IWH1 CTaHAApTH 1 HOopMaTH JOKYMEHTIB;

— IOBHA CYMICHICTh BUKOPUCTOBYBAHUX MPOIPAMHHUX 1 arlapaTHUX 3ac00iB;

— TapaHTOBAaHUM 3aXKCT 1H(POPMAIIii BiJl HECAHKIIIOHOBAHOTO JIOCTYITY.

[Ipu BUKOpHCTaHHI NMOKa3aHUX NPHUHLHUIIB MOKHA cTBOpUTH €auny ACY B mimomy i ITY
BIMCHKOBOTO MMIIPO3ALTY (YIPYIIOBaHb) OyIb-IKOTO CKJIady 30Kpema.

YK 372.862

IopesmmeB C.A. crapmuii  HayKOBUH  CHIBPOOITHHK  HAyKOBO-JIOCTIIHOI  Jaboparopii
3a0e3nedyeHHs CIy»K00B0-00i10Bo1 misuibHOCTI HarionanpHOT rBapaii Ykpaiaun HaykoBo-mociigHoro
LEHTPY cIy)k00B0-00i10B01 AisibHOCTI HarionansHoi reapaii YkpaiHu, KaHIuAAaT TEeXHIYHUX HayK,
JIOLICHT.

Cepoun B.B., crapmmii Buknagad kadeapu Oesneku iHQOPMALIHHUX CHUCTEM 1 TEXHOJIOTIH
bakyapTEeTy KOMIT'IOTEpHUX Hayk XapkiBchbkoro HarmionansHoro yHiBepcutety imeHi B.H.
Kapasina.

bamkaro €.I'., HavaneHuK Kadenapu Taktuku HarionanbHoi akazemii HamionanmeHOi TBapmii
Ykpainu, KaHAUIAT BiHChKOBUX HAYK, JOICHT.

3ACOBM IHTEJEKTYAJII3ALII CACTEMHA YIIPABJIIHHS BIUIJIEHHAM
(B3BOJIOM, POTOIO)
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VY cydacHHX apMisix CBITY B)K€ JIaBHO MPUCTYIHIIMA 0 peaiizaiii T0CTiKeHb, CIPSIMOBAHUX
Ha MOJICPHI3ALII0 Ta PECTPYKTYPU3ALiI0 ONEPaTUBHUX MOXKIMBOCTEH conpara Ha moisi 6oro. B
paMKax IMX JOCHTIIKEeHb 3'SBUBCA MpoeKT mia Ha3Bow «Future Soldier», skuii 00'ennye B coOi
HanpaIfoBaHHs B 001acTi 30UIBIIEHHS MPOIYKTUBHOCTI 1 €()eKTUBHOCTI OKPEMO B3SITOTO OIHIls Ha
OCHOBI TexHOJOT1UHUX AocarHeHb XXI cromiTTs. L{g koHmenris nepeadavae BUKOPUCTAHHS OiiIiemM
CUCTEM HIYHOrO OadeHHs, MO3UI[IOHYBaHHS 1 HaBiramii, MOJIMIICHHX CHUCTEM I[iJICHABEICHHS,
CHCTEM KOHTPOJIIO TICMX0(1310JIOTTIYHUX MTapaMeTpiB O1H1IsL, HOBUX JUHAMIYHHUX 3aCO01B 3aXHCTY.

B nanmii yac xommiuektamu eximipyBanHsa tuny «Future Soldier» marots apwmii monax 50
Kpain cBiTy: EximipoBku «Future Soldier» B 30poitHUX criiax pi3HHX KpaiH JOCHUTH PI3HOMAHITHI K
3a CKJIQJIOM KOMIUJICKTIB, TaK 1 1O BHUKOPUCTAHHIO CYYaCHHUX CHCTEM, ajie BCE )X MAalOTh CXOXi
€JIEMEHTH: €K30CKEeJIET, OpPOHEKHIIET, IIOJIOM, HAIIOJOMHHUM MOHITOP, KOMITIOTEP, TaJICKOMIp,
npuiag HIYHOrO OadyeHHS, ONTHUKO-CJICKTPOHHUH MPHLLI, SKUNH BHKOPHUCTOBYETHCS CIUIBHO 3i
ITAaTHUM B 030pPOEHHSIM, CUCTEMH 3B'S3KYy 1 HaBiramii. OCHOBHI BUMOTH, IO TPEI SBISIIOTHCS 10
coijata B CydacHOMY 0010, — MOOUIBHICTh, IIBUIKICTh, MAHEBPEHICTh 1 O€3MEeKy — BHMAararTh
CTBOPEHHS EKIMIPOBKH COJIJIaTa, sika O MaKCUMaJIbHO BUKOHYBaJIa BCI 111 YMOBH 1 I03BOJIsIa O1H1IEBI
BecTH 011 Ha OLIBII SKICHOMY PiBHI.

IaTepdeiic ynpapiiHHSI ONTHKO-SIEKTPOHHUM MPHUIILIIOM TOBUHEH CIY)KUTHU JIJIs BHOOPY THITY
111, HA SIKY HANpaBJICHO IITaTHE 030pOEHHS BiICHKOBOCTYKOOBIIS, @ TAKOXK MOCTAHOBKU MapKepa
i B I'IC 1 mepenavi mux AaHUX B CHCTEMY YINPABIIHHS BIHCHKOBUM MIAPO3IJIOM THUITY €IHHA
CUCTEeMa YIPAaBIiHHS TAKTUYHOI JAHKH JIJIsl peai3allii KOHIETIi1 «MepeKOICHTPIYHOI BINHIY.

TakTuuHM KOMIT'IOTE€p NMPU3HAYCHUM A 3a0e3neueHHs (YHKIIOHYBaHHS 1H(OpMaIiiHO1
CHUCTeMHU 3aco0iB IHTeNeKTyasi3amii BilicbkoBociyxOoBug. Ilpm cTBOpeHHI Mepexi 3
IHIWBITyaTbHUX KOMIT'IOTEPIB Ha KOMIT'IOTEpl KOMaHIupa TOBWHHA BiloOpa)kaTucs HEOOXigHa
iHpopMalisi Tpo  MUIETNIMX, a TaKoX HAAXOIUTh  iHQOpMaLis MNpo  MPOTHUBHHKA.
BiiicbKOBOCTYKOOBITIO JJISI 1ILOTO HEOOX1THO HATUCHYTH BCHOTO Tapy KHOIMOK 1 iH(opMaIlis mpo
Horo Micue3Haxo/KeHHss a00 po3TallyBaHHS NPOTHBHUKA IMOBHMHHO 3'SIBUTHUCS Ha KOMII'IOTEpi
koMaHaupa. Komawaup miapo3ainy MoOKe TOEIHYBAaTH OTpHMaHi JaHl HU(PPOBOIO KapTOIO
MICIIEBOCTi 200 CYITyTHUKOBUM 3HIMKOM.

TakuMm 4YWMHOM, y TaKTUYHOMY JIAHII YOpaBIiHHA MoOXKe cdopMoBaHa iH(OpMAITIHHO-
yIpaBisiloya Mepexa, BijoMa B JIaHUH 4ac y Cy4acHHX apMisix CBITY K «TakTWYHMN 1HTEpHET»
(TT). Imdopmariiitno-ynpasistoua Mepexa «TI» GopMyeThess y BUTIISAAI TBOX 0a30BUX MEPEX —
BEPXHBOTO 1 HIKHBOTO piBHS. Tl BEpXHBOTO PiBHS MPU3HAYCHHUU AJs 3a0€3MEUEHHS JOCTYIY 0
ACY 1 indopmariitnoi miarpumku 1Y GolioBuMu missMu B jJaHIl «Opurana-6atanbiionny. OCHOBY
MepeXi BEpXHBOTO PIBHSI CTAHOBISATH MEPEXKEBI paaiocTaHLii kKoMaHAHOTO 3B's13Ky YKX-nianazony
1 KOMO'TOTEpHI TEpPMiHAJM, SKi OCHAIEHI IHTEPHET-KOHTPOJIEpaMH, 3a JIOMOMOTOI0 SKMX BOHH
MIKIIIOYA0TRCS 10 pagioMepexi Ta 3a0e3neuyroTh nepenady ganux. [lpu npoMy xokHa mudpoBa
pazfiocTaHIlisl B MEPEKi BUKOPUCTOBYETHCS B SIKOCTI PETPAHCIATOPA.

TI HKHBOTO PiBHS NMPU3HAYECHUN TS 1HPOPMAIIMHOT MATPUMKH 1 MEPEKEBOTO 00'€ THAHHS
MOOUTBHUX TUIAT(OPM 1 OKpPEMHUX BIHCHKOBOCTY)KOOBIIIB B JIAHII YHPABIIHHS «BiIIUIEHHSI-B3BOJ
(pota)». OcHOBY Mepeki HUIKHBOTO PIBHS CTAHOBIISATH MEPEKEBI PajlOCTaHIl] MEepCOHATHHOTO
383Ky YKX-miama3ony i KOMITIOTEpHI TepMiHalu, sIKi OCHAIIEHI IHTEpHET-KOHTpOJEpaMH, 3a
JIOTIOMOT'OO SIKMX BOHH T IKITIOYAIOTHCS 0 paJioMepexi Ta 3a0e3MeuyioTh nepeaavy JaHuX.

V 1t Mepexi Takox mMoxxe npatioatu BITIA, sikuit nogaeTbes BiiCKOBOMY MiPO3UTY IS
BUKOHAHHS 3aBAaHb PO3BIAKMA IIUJIeH, OIIIHKM omnepaTuBHOiI o60ctaHoBku. BIIJIA mepenae
iHpopMalliro 31 CBOIX JaTYMKIB Ta BileOKamMep Ha KOMIT'IOTEp KOMaHIUpPA, a TAKOX MOXe OyTh
BUKOPHUCTAHUH Y POJIi pETPAHCIATOPA 3B’ I3KY MIXK MIAPO3/IIIaMH Y CKIIQIHIA MICIICBOCTI.
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YK 623.1.7
Jlazapes B.Jl., crapmmii Bukiagay kadenpu BiCBKOBOro 3B’sA3Ky Ta iHopmaru3amii
HamionansHoi akanemii HamionanbHoi rBapaii YkpaiHu.

3ABE3IEYEHHS YIIPABJIIHHS PO3IrOPTAHHSM MOBLIbHOI KOMIIOHEHTH
CUCTEMM 3B’S13KY TEPUTOPIAJIbHOT'O YIIPABJITHHSI HAIIIOHAJIBHOI
I'BAPJIIl YKPATHU CYUYACHUMMU 3ACOBAMM 3B’SI3KY

Poszenanymi numannsa 60ockoHaneHHs cucmem YNpAasiiHHA NPOYECOM PO32OPMAHHA Ma
320pMAHHA MOOLIBHUX eleMeHmi8 noib08oi Komnonenmu cmpykmyp Hayionanwhoi 2eéapoii’ Yxpainu
HA OCHOBI CYUACHUX O0CACHEHb YUDPOBUX MEXHONO2Il.

OCHOBY TIOJIbOBOI CHCTEMH 3B’s3KY Miapo3auriB HarioHansHOT TBapii  CKIamarOTh BY3IH
3B a3ky 3KII ta AITY. Bonn npusHaveHi 11 3a0e3rnedeHHs 3B’ 3Ky 3 yrpylyBaHHSMH BIHCBK, SIKi
JIOTH Ha 130Jb0BAaHOMY a00 BiIJIaJIECHOMY OINEPATUBHOMY HANpsIMKY YW paloHi, 3aBXXIU MOBUHHI
OyTH TOTOBMMHM TpU BUXOAI 3 cTporo abo mpu nepemimeHHi KII mpuiinaté Ha cebe (yHKIii
OCHOBHOTO BY3JIa B CUCTEMI 3B’ 513Ky Ta 3a0€3MEUUTH YIIPABIiHHS B TOBHOMY 00CS31.

[To npubyrrTio B paiioH posropranHs By3na 3B’s3ky CA, amapatHi 3B’s3ky, KA3
PO3MIIIYIOTBCSI PO30CEPEHKEHO, B YKPUTTAX, (SKIIO pailOH BH3HAYEHO 3a3JaJIeTioh Ta BHJLICHA
HEOOXiJJHa KUTBKICTh 1HXXKCHEPHOI TEeXHIKM JJs BIIPUBAHHS YKPHUTTA), MPOBOAUTHCS peETEIbHE
MacKyBaHHS, TIPUXOBYBaHHS BiJl YCIX BHIIB PO3BIJIKM, OPTaHI30BYEThCS HajiiiHA OXOpOHA Ta
000pOHa, BCTAHOBIIOETHCS CYBOPUI TOPSIIOK TEPEMILLIEHHS TPAHCHIOPTY i 0COOOBOTO CKIIany.

JITY po3mintyeTbest Ha JOCUTh BEJIMKOT JAUISHKHA MICIIEBOCTI Ta HA TIEBHOMY BiJJIaJIeHHI Bij
CHeliaJbHUX aBTOMOOUTIB KepiBHUITBA. TOOTO BiACTaHI MK €JIeMEHTaMH BYy3jla 3B’SI3Ky Ta
OKpEMUMH anapaTHUMH 3HAYHI.

Bce 11e motpibye mocTiifHOro KepiBHHUILITBA 300Ky HaYaJlbHUKA By3JIa 3B’SI3KY K CAMUM IIPOLIECOM
pO3ropTaHHs CTaHIlIA Ta anmapaTHUX, Tak 1 HAOOpOM mepeadadyeHux 3B’S3KIB 3TITHO 31 CXEMOI —
HaKa30M.

HaiiGimp1m 3pydHuM € 3a0e3nedeHHsT YIpaBIiHHS pO3ropTaHHSM MOJIbOBOTO By3J1a 3B’ SI3KY 3a
nornomororo YKX paniocraniiii.

[Ipu 3BMuaiiHOMy BapiaHT1 3a0€3MeUEHHS YIPaBIiHHSI PO3TOPTAHHSIM BY3Jia 3B’ SI3Ky OPraHi3yeThCs
OJlHa pajJioMepexa YHOpPaBIiHHSA pO3rOpTaHHAM. Y wil paxioMepexi € BeluKa KUIbKICTb
KOPECIIOH/ICHTIB.

SIkmo mel BapiaHT CXeMM YIpPAaBIiHHSA PO3TOPTaHHAM By3Jla 3B'A3Ky peani3yBaTh Ha
MOPTATUBHUX PAAiOCTaHIIsIX MOTOpOIIa, TO BOHA MaTUMe JOCHTh TPOMI3IKY CTPYKTYPY 3 BEIHKOIO
BUTPATOI0 4acTOT. KpiM TOro KOpPECHOHIEHTH MOBHHHI OyIyTh MOCTIHHO TMEPEMUKATH KaHAIH
paziocTaHIii, o6 yBiiiTH 10 OTPIOHUX pasioMepex.

Ile Moxe TpHUBECTHM OO0 BTpPATH YMPABIIHHSA, OCKUIBKM 0araTo KOPECHOHJCHTIB MOXYThb
3HAXOJUTHUCS OJTHOYACHO Ha Pi3HUX KaHAJaX, TOOTO B PI3HUX paJlioMepexKax.

OpHak, SKII0 TPAaMOTHO BHKOPHUCTATH TEXHIYHI MOXJIMBOCTI UG poBux pamioctanmiii Harris RF-
7800S-TR, TO € MOXIMBICTh 3a0€3MEYUTH CTIHKE YMpPaBIiHHS PO3TOPTAHHAM BY3Ja 3B’SI3KY Y
MMOBHOMY 00CSs31.

TexHiuHI MOXKIUBOCTI cydacHUX mudposux paniocraniiii Harris RF-7800S-TR no3BomnsiioTh
peaizyBaTH 110 JIOCUTh CKJIQJHY CXEMY OpraHi3allii yrpaBJiHHs MPOIIECOM PO3TOPTAHHS Ha OJHIET
po0oyOi YacTOTi € PO3IUICHHSM BCIX paaioMepek Ta 3a0e3MedeHHSIM iX OJHOYAcHOI PoOOTH
HE3aJIeKHO OJHA BiJ oaHOI. Bci KOpeCmOHIEHTH paaioMepek MpaIoloTh OJHOYACHO Ta MAalOTh
JOCTYT TUTBKH JIO BiIMTOBIAHUX PIBHIB yIIPABIiHHS.

Taky cxemy 3a0e3nedeHHs 3B’ 3Ky MOKIMBO pealli3yBaTh MPH CKJIaJJaHHI YaCTOTHOTO IJIaHy
nporpamyBaHHs pagioctanmiii Harris RF-7800S-TR  mnsa pobotu B paniomepeskax TGW2.
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[IporpamyBaHHs 3 KOMIT'IOTepa 3AIMCHIOETBCS 3a JOMOMOTOK IPOrPaMHOrO 3a0e3TMedeHHS
Communications Planning Application (CPA).

VY nanomy BapiaHTi HauyaJdbHUK By3na 3B’s3Ky [I1Y omHOwacHO Mae royiocoBuil 3B'SI30K Ta
3B'SI30K Mepeiayi AaHWX 3 HadalbHUKOM mTaby dactuHu HI Ta 3 HavanhbHUKAMU E€JIEMEHTIB.
HavanpHUKH €JI€MEHTIB BiIMOBITHO 3 HAYAJILHHUKOM BY3J1a 3B’ 513Ky, M)XK CO00I0 Ta 3 HAaYAIbHUKAMH
amapaTHUX CBOTO elieMeHTy. HauanpbHUKM amapaTHUX — 3 HAYaJbHUKOM CBOTO €JIEMEHTY Ta MiX
co0or0.

Bei pagmiocTaHmii mpaimo0Th Ha OJHIET YacTOTI BHKOPHCTOBYIOUM PI3HH ITOJOKEHHS
nepeMuKada KaHaliB paaiocTaHIli.. Po3nmieHHs pamiomepexk — dacoBe, BXiA 0 pagioMepex 3a
JIOTIOMOT'0I0 Pi3HUX TAHTEHT, (DYHKIIIT SIKUX MPOTrPaMylOThCs 3aBYaCHO.

Kpim TOro mpu BHKOpHUCTaHHI BIANOBITHOTO TporpamMHoro 3abesmeueHHs (Hampukian Taktikal
Chat) € MOXIUBICTH KOHTPOJIIOBATH TNPABWIBHICTH PO3MIIEHHS anapaTHUX By3la 3B 3Ky B
cucreMi GPS no3umiionyBaHHs.

Takum ymHOM, cyudacHa nu¢posa pamioctanuis Harris RF-7800S-TR, sika € Ha 030poeHH1
yactiH HamioHnaneHoi TBapaii, M03BoJisg€ 3a0€3MEYUTH HaAIHE YMIPaBIIHHSA PO3TOPTAHHIM
NOJOBOTO BY3Jla 3B’S3KY 3 BHMKOHAHHSAM YCiX BHMOT IO 3aXHINEHOCTI, Oe3neku 3B’S3KY, 3
MiHIMQJIBHUMH BUTpaTaMu MaTePiaIbHOTO pecypcy.

YK 621.391

KoBaab O.B., Bukiagau xadenpu pagioeIeKTPOHHUX CHCTEM IYHKTIB ympaBiiHHS [loBiTpsHUX
Cun XapkiBChbKOro HalioHanbHOTO yHiBepcuteTy [loBiTpsiHux Cut.

PeBenko P.C., xypcanT XapKiBChKOTO HalliOHAJILHOTO yHiBepcHuTeTy [loBiTpsiHux Cui.

METOAUKA ABTOMATHYHOI'O IIABOPY PEXUMIB POBOTHU
3ACOBIB PAIO3B’A3KY _
JJIA HIABUIMEHHA 3ABATO3AXUIIEHOCTI PAJAIOJITHIA 3 IIITPY

Poszensanymo memoou edockonanenus 3acob6ie padiosze’ssky 3 IIIIPY 6 ymosax HagmucHux
3a6a0 ma iCHYIO4i aneopummu ni08UWEHHS eheKmUsHOCmi BUKOPUCMAHHS PAadiodacmomHO20
pecypcy. 3anponoHosano memoouxy niobopy ONMUMANbHUX pedcumie pooomu padiozacodis 3
8DAXYBAHHAM 6NIUBY OCHOBHUX BUOIE HABMUCHUX 3A840 MA OYIHKOK CUSHANBLHOI 0OCMAHOBKU 6
Kauai.

3 ypaxyBaHHIM JOCBiqy 0oifoBUX miif Ha CX0/li HAIIOI Jep)KaBH, TETEPIIIHIN CTaH BiliCbKOBOI
CHUCTEMHU DPadio3B’s3Ky Ta Cy4aCHHUX BUMOT JO0 HEi, MOTpeOye MOIIyKYy NUIAXIB Ta HANpsMiB il
BJIOCKOHAJICHHSI HA OCHOBI Cy4acHHMX TEXHOJIOTiH. [[yst 3a0e3reueHHs CTINKOro 3aBa03axHUIIeHOTO
3B'SI3Ky B yMOBaX AaKTHUBHOI PajiOeNEeKTPOHHOI MPOTHAIl NMPOTUBHUKA Yy CYYaCHHX BIHCHKOBHX
3aco0ax panio3B’si3Ky BUKOpPUCTOBYeTbest pexkum  [IITPY. TlepcriekTuBHMMHM — HampsMKamu
MOJAJIBIINX JOCIIPKEHb € po3po0Ka METOMK, sIKi 3a0e3reuaTh aBTOMaTUYHUNA BUOIp MmapaMeTpiB
3aco0iB pasmio3B’s3ky 3 IIITPY B 3anexHOCTI BiJ MOTOYHOI CHUTHAJIBHO-3aBaJI0OBOI OOCTAaHOBKH Y
KaHaJi 3B SI3KYy.

B nomoBiai po3risiHyTI HAanpsIMKHA yIOCKOHAJICHHST METO/IIB PO3IMOAUTY YaCTOT MK 3aco0amMu
panio3s’s3ky 3 IIIMPY 3a 4acTOTHO-TEPUTOPIATbHOIO O3HAKOIO, @ TAKOX OLIHKOI MOXJIMBOTO
BIUTMBY TOOIYHUX BUIPOMIHIOBAHh Ta MOXJIMBOCTI OJIOKYBaHHS TpHIMadiB MPU PO3TAlIyBaHHI
TPYyNHU paiioeNeKTPOHHUX 3ac00iB B 0OMexxeHoMy mpocTtopi. [Ipu oMy ympaBiniHHS napaMeTpamu
[MITPY 3miiicHIOETBCA 3a pPaxyHOK 3MIHM IIBHAKOCTI TEPECTPONKH poOOUYOi 4acToTH, a y pasi
HEOOXITHOCTI 3MiHM 3aKOHY NEPECTPOUKH POOOYOi YaCTOTH.

BukopuctanHs =~ 3aIpONOHOBAaHOI  METOAMKM 3  BpaxyBaHHSAM 3HAYHOI  KUIBKICTh
necTabinizyrounx (akTopiB, HAAACTh MOXIIMBICTH ieHTH]IKaIli mapaMeTpiB 3aBaj Ta HaJAaHHS
OTIepaTopy TMPOIMO3HIlIH, IIOJ0 ONTUMAJIBHUX PEKUMIB poOOTH 3aco0iB  pajio3B’sI3Ky.
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3anporoHoBaHy B JIOMOBIJI METOIWKY MOIIJIFHO BHKOPHUCTOBYBATH IMPH PO3poOIll MPOrpamMHOTO
3a0e3nedeHHs Ui MoAayniB (OJIOKIB) CKaHyBaHHS Ta OLIHKM B TEPCHEKTHBHUX 3ac00iB
pamios3B’s3Ky.

YK 621.391

Kenxepa C.B., crapmmii Bukiagad kadeapu paaioeleKTPOHHUX CHUCTEM IYHKTIB YIPaBIIHHS
[osiTpsaux Cun XapkiBChbKOro HamioHanpHOro yHiBepcutery IloBitpsaux Cun, kanauaar
TEXHIYHUX HAYK;

Jamok H.IO., xypcant XapkiBcbKoro HauioHaabHOTo yHiBepcutety lloBiTpsaux Cui.

JIAXHW NIIBUIIEHHSA HIBUJAKOCTI HACTPOIOBAHHSA LIPPJI
IIJIAXOM PO3POBKH AJI'OPUTMY ABTOMATHUYHOI'O IOCTUPYBAHHA
AHTEH PPC P-425C3

Poszenanymi winsaxu niosuweHHs weuoKoCmi HACMpoI08aHHs Yug@dposoi padiopenetinoi niHii
(LIPPJI), 3a paxyHok 3anpOnoOHO8AHO20 aN2OpUMMY CUCMEMU ABMOMAMUYHO20 TOCTMUPYBAHHS
aumenu P-425C3. 3anpononosanuii ancopumm 003601ums 30L1buum

U WBUOKICMb mMa 3MEHWUMU 4ac OCMUPYSBAHHSI AHMEHU HA GIONOGIOHUL HANPAMOK, 34
PAXYHOK Yb020 3MEHWUMbCA 4aC HA B6CMAHOBIEHHS 38'A3KY, WO CYMMEBO 6NiuHe HA OO0UO06I
mooxcnueocmi L{PPJI 6 yinomy.

[lepciektTuBHMMEU HampsiMkaMu  TisutbHOCTI 3C VKpaiHHM B PO3BHTKY 3B’S3KYy € TIPOTIO3HUINIA 1
BIIPOBA/KCHHS Y BUPOOHHIITBO CydaCHMX HU(POBHX CTAHINH pamgiopeslelHOro 3B’S3KY, SKI IIBHUIKO
pO3rOpTalOThCS Ta 3a0€3MeuyioTh 3B 530K B HallkopoTmmii dac. JlocBim opranizamii 3B’S3Ky Yy
BilicbkkoBHUX (hopmyBanHAX B xomi OOC mpu3BiB 70 3MiHM psAy TMOTJISAIIB Ha CHOCOOM OpraHizaiii
3B’SI3Ky Ta MIPUHIUIIIB MOOYm0BU cucteM 3B’ 513Ky 3C Ykpainu. Y mporieci anasizy NpuHIIHITB MTO0YI0BH
Ta poOOTH MPHUCTPOIO PYYHOTo IOCTUpPYBaHHsA aHTeHu P-425C3 Oyno 3po0iieHO BHCHOBOK, IO
HiIBUIIICHHST MBUAKOCTI HacTporoBaHHs [[PPJI 3a paxyHOK 3acTOCyBaHHSI CHCTEMH aBTOMATHYHOTO
IOCTHUPYBaHHS aHTEHH € HAHOUTBIII aKTyaJIbHUM B YMOBaX BEJICHHS OOMOBUX JIiid.

[puctpiit M1-11C 3nailicHioe ynpasiinHsa npuctpoeM M2-03 npu rocTUpyBaHHI aHTEHU CTAHIII 3a
a3uMyToM 1 KyroMm Mici. Tomy mpomoHyeTbcsi MoaepHizyBaTH mnpuctpiii M1-11C 3 nomaBaHHAM
U(QPOBOr0 MPUCTPOIO ABTOMATHYHOI CHCTEMHM HACTPOMKH AHTEHH 3 3aCTOCYBAHHSAM JOJAaTKOBOTO
MIKpOKOHTpOJIEpa, 3 BIAMOBITHUM TPOTPAMHUM 3a0€3MeYCHHsAM, SKUH Oyae MpaioBaTtd 110
3alpONOHOBAHOMY  QITOPUTMYy IM(POBOI CHUCTEMH aBTOMAaTHYHOTO IOCTUPYBAHHS  aHTCHH.
ABTOMaTHYHA CHCTEMa IOCTYBAaHHS MOBMHHA 3HAWTH TOYKM MAKCHMYyMIiB OCHOBHOI IETIOCTKH 1 JIBOX
OIYHMX TI0 3a3/1aJIeTi[b BU3HAYCHOMY alTOPUTMY. MIiKpOKOHTpOJIEp 3aHEeCe B ONEPAaTUBHY IaM'aTh BCi
TOYKH MaKCUMYMIB OCHOBHOT 1 O1YHHMX MENFOCTOK Ta MOBEPHE aHTEHY JI0 BU3HAYCHOI Ta 3amam'siToBaHol
TOYKU MaKCUMyMY OCHOBHOI MEJTFOCTKH.

TakuM yuHOM, OYJO 3aNpONOHOBAHO YJOCKOHAJEHHsS IIBHIAKOCTI HacTporoBaHHs LIPPJI mpu
IOCTHPYBaHHI aHTEHU. 3a JOMOMOTOI PO3PAXOBAHOTO AJITOPUTMY, SIKUH J0O3BOJISIE 3MEHIIUTH Yac
IOCTHPYBaHHS aHTCHU Ha KOPECIIOHJIEHTaMHU 0 2 XB, MOXKHA MOKpamuTH xapakrepuctuku [[PPC P-
425C3 ta 3MEHIINATH Yac BCTaHOBIEHHS 3B'13Ky y LIPPJI Mix KiHIIEBUMH, TPOMDKHUMH Ta BY3JIOBUMHU
pamiopeneiinumu craniismMu (PPC). Yac aBTOMaTHYHOTO IOCTHPYBAaHHS aHTCHH OyJe NPHUOIU3HO Y
20...100 pa3iB MeHImIE HDK TP PYIHOMY IOCTHPYBAaHHI aHTEHHW (3aJIC)KHTh BiI BIJICTaHI MiX
KOPECIIOHICHTaMU Ta KBaJti(pikarlii oreparopa).

3arponoHOBaHI Pe3yIbTaTH JOIUIFHO 3aCTOCOBYBATH ISl IIPUCKOPEHOTO 3a0e3MedYeHHs 3B 3Ky
npu posropranHi PPJI mix IIPPC mix uvac BukoHaHHs 3aBnanb B 30HI mpoBenenHs OOC Tta anus
3acTocyBaHHs y iHIINX popmyBaHHiIX 3C Ykpainu.
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Bacrora K.C., 3acTynHUK HadajgbHHKa XapKiBCHKOTO HallloHaJIbHOTO yHiBepcuTeT IloBiTpsHHX
Cun im. 1. Koxenyba 3 HaBuainbHOT poOOTH, TOKTOP TEXHIYHUX HAyK, TPodecop, 3aCTyKSHUNH 19
HAaYKU 1 TEXHIKH.

Kammmmu O.JL., ag’foHKT HayKoBO — OpraHi3aliiHOro BiAALTy XapKiBCHKOTO HAIliOHAJIBHOTO
yniBepcureT [loBiTpsaux Cun im. 1. Koxxenyoa

OCOBJIMBOCTI 3ACTOCYBAHHS CKJIAJJEHOT'O XAOTUYHOI'O CUTHAJTY
B PAIIOJIOKAIIII

Brniepiie 3acTocyBaHHsS Haj MIMPOKOCMYTOBHX CHTHAJIB B PadioioKallii Oyi0 OmyOJIiKOBaHO
MIOHAJ COpOKa POKiB ToMy. BoHU cinyryBanu 6a3010 /Ui CTBOPEHHS PaaioiIOKaLiHHUX CHCTEM, IO
BUKOPUCTOBYIOTh HaJ INMUPOKOCMYTOBI CHUTHAJHM, pI3HOTO TpPHU3HAYCHHS: BUSBJICHHS Ta
pO3Mi3HABaHHA pakeT Ta JTakKiB, HAIBOJHUX KOpaOINliB Ta MIJBOJHUX YOBHIB, MiH, TYHEIIB,
apXeoJIOTIYHUX, TEOJIOTIYHMX Ta IHIIUX IIiJ] TOBEPXOBHUX 00’€KTIB, TOOYIOBH TPUBUMIPHHUX
pamionoKariftHIX 300paKeHb Ta IHIIIE.

Buxopucranas HIII curnanis B pasiosiokairii 103BOJISE:

— TABHMIIUTH TOYHICTh BUMIPIOBAHHS BIJCTaHI 10 LT Ta pO3AUIBHY 3AaTHICTH 110 TAIBHOCTI;

— 3MEHIIUTH MPOTSHKHICTH KMEPTBOT 30HM» PATI0IOKATOPA;

— TPOBECTHU PO3Mi3HABAHHS KJIACy Ta TUIMY I[UIi, @ TAKOXK OTPUMATH Pagio300pa>KeHHs Lii;

— TMIABUIIMTH CTIWKICTh pajiojioKaTopa 10 BIUIMBY BCIX BHUIIB MAaCHUBHUX Mepenikon (o,
TyMaH, aepo30Jii i T. 11.);

— TMIABUIIMTH CTIMKICTh pajiapy A0 BILIUBY 30BHIMIHIX €JIEKTPOMArHiTHUX BUIIPOMIHIOBAaHb Ta
HEePEIIKO/;

— TMIABUIIMTH BIPOTIAHICTH BHSBJICHHS Ta CTIHKICTh CYMPOBOMKCHHS IUII 3a PaxyHOK
3011bIIeHHS €PEeKTUBHOT IOBEPXHI PO3CIIOBAHHS LTl Ta YCYHEHHS MEIIOCTKOBOI CTPYKTYPH
BTOPUHHUX JliarpaM CIpSIMOBAHOCTI MOBITPSHUX CYJICH, III0 ONTPOMIHIOIOTHCS;

— NABHIIUTH CTIHKICTh CYNPOBOKEHHS MOBITPSIHOTO Cy/AHA MiJ HU3bKHUM KYTOM MiCTa 3a
pPaxyHOK YCyHEHHs iHTep(hepeHIIIMHUX POBAJIIB B Jiarpami CipsIMOBaHOCTI aHTEHHU;

— 3MIHIOBAaTH XapaKTEPUCTUKU BUMPOMiHIOBaHHS (1upunHy Ta hopmy J1C);

— MIABUIIUTH CKPUTHICTH POOOTH pajapy.

BuxopucTaHHS XaOTHYHHUX CUTHAJIB B PaJiOJIOKaIlii 10 HEAaBHHOI'O 4acy Oyllo yCKIIaTHEHE
yepe3 HasBHICTh TEXHIYHMX Ta TEXHOJIOTTYHMX OOMEXeHb. AJie Ha TEMepiliHIi Jac po3polseHa
BeJIMKA KIJIBKICTh TEHEPAaTOpiB XAOTHYHUX KOJMBAHb Ta IIMPOKOCMYTOBUX IiJICHIIIOBAUiB, IO
JI03BOJISIE BUKOPUCTOBYBATH iX JUIS MiJICHIICHHSI XaOTUYHHUX CUTHAJIIB.

3a gonoMororo noyiHoMy YeOHIIoBa MEPIIOro poay TPETHOro MOPAAKY (GOPMYETHCS YacoBa
peaizailisi OKpeMHX XaOTHYHUX CHUTHATIB. B moganpmomMy cymyrodu OTpUMaHl XaOTHYHI CUTHAJIH,
OTPUMYEMO YaCOBY peai3allilo CKJIaJeHOT0 XaOTHYHOTO CUTHATY 3 PI3HUMH IMOYaTKOBUMH JTAHUMHU
OJIHAKOBOI1 TPHBAJIOCTI, MO c(HOpMOBaHA 3a JOMOMOTOI0 TOrO X TOJIiHOMY YeOuiioBa MepIioro
POy TPETHOTO MOPSZIKY, SIKa UTIOCTPY€E HOBI MOJIEINI MPOIIECIB.

AHaJi3 30HIYIOYOTO CKJIQJICHOTO XaOTHYHOTO CHUTHAIY IMPOBEJICHO HAa OCHOBI HOTo Tija
HEBU3HAUYEHOCTI, OTPUMAHOTO YHCEIbHUM MeTofoM. Ilo oci X BiAKJIAAEHI 3HAYEHHS TPHUBAJIOCTI
immynbey T, mo oci y — yactora curHany F, mo oci z — 3HaueHHs aBTOKOPENSiitHOT QYyHKIIT p
(T,F). Orpumane Tiji0 HEBH3HAYEHOCTI Ma€ TOJYACTHIA BHUTJISI, IO MOMIOHMIA 10 O1710T0 IIyMYy.

TakuM YMHOM BUKOPHUCTAHHS CKIIQJICHOTO XAOTHYHOTO CUTHAIY B PaioJIOKAIlii JO3BOJHTH:
MiBUIIUTA TOYHICTH BUMIPIOBAHHS BIJICTAHI O LTI Ta PO3MAIIBHY 3JaTHICTH MO JAITBHOCTI, a
TaKOoX 3a0€3MeYUTh CKPUTHICTH POOOTH.

[IpuHIMNIOBa Pi3HUIA MK BUKOPUCTaHHSIM HaJ| IIMPOKOCMYTOBUX CHUTHAJIB B paliofloKallii
Ta B TEJIEKOMYHIKAIlil MTOJIsSITa€ B TOMY, 1110 B PaJi0JIOKaIlii He iCHye 0OMeXeHb Ha 00csT iH(popMalii
npo uingb. Ilpu npomy oOMeXeHHS Ha TpaHHUHUE o00car iHpopMmarii, IO NpUEMAETbCA,
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BCTAHOBJTIIOETHCSI CUTHAJIOM, a He JpKepesoM iH(opMarii. B TenexomyHikarii, HaBmaku, 0OMeKeHHS
Ha oOcar iHdopmarii, IO NepeJaeTbcsi HAKIagae JHKEPEso, BCTAHOBIIOIOYM IEBHY TPAHUYHY
IIBHJIKICTh, BEJTMUMHA KO 3aJICKUTh BiJl B)KE KOHKPETHOI CHCTEMHU.

YK 621.391

Faymko A.INL., npodecop xadenpu pamioeTeKTPOHHUX CUCTEM ITYHKTIB ympaBiiHHs [loBiTpsHUX
Cun XapkiBchKoro HarioHasbHOro yHiBepcutery lloBiTpstHux Cui, KaHIWAAT TEXHIYHUX HAyK,
TIOIICHT;

AxoBaeB B.FO., nouent kadeapu miAroroBku odinepiB 3amacy HarionanbHOT akagemii
HamionaneHi rBapaii YKpainu, KaHIUIaT TEXHIYHUX HAYK, JTOIEHT;

PuxoB O.0., KypcaHT XapKiBCbKOro HallioHaJbHOTO yHiBepcuteTy [loBiTpsHux Cu,

HATIPSIMKH BJOCKOHAJIEHHSI PAIIOCTAHIII )
JEKAMETPOBOTI'O JIIAIA30HY 3 BUKOPUCTAHHSIM TEXHOJIOTTi FBMC

Posenanymi  manpamxamu 800CKOHaneHHsA padiocmanyiti  0eKamempogoz2o  Oiandazomy.
3anpononosano 3acmocysanns mexnonocii FBMC. Ile Hadacmb Mmodciugicms HOKpauwjumu
egpexmuenicmsb UKOPUCMAHHS YACMOMHOL cMy2u Ma 3A8a003aXULYEHICINb PAOIOKAHATY.

Pamio3B’s130k B J€KaMEeTPOBOMY [lialma30Hl BaXKJIWMBUMA Yy CHUCTEMi 3B’S3KY CIEHIAJIBHOTO
npusHadeHHs. OcoONMBOCTAMU PaTiOKaHATy € YacTOTHI 1 4acoBl 3MIHM HOTO XapaKTepUCTHK Ta
OaratonmpoMeHeBe TOIIMPEHHS EJICKTPOMArHiTHUX XBWJIb B 10HOcdepi. HaBenmeni BmacTUBOCTI
HAKJIaal0Th OOMEXKEHHS Ha peai3allilo B IEKaMEeTPOBOMY Jiarla30H1 Cy4yaCHUX BUCOKOIIBHIKICHUX
1 IMUPOKOCMYTOBHUX TPAHCIIOPTHUX CHUCTEM.

OOrpyHTOBaHa MAOIUIBHICTE OOpPOOKH MapamMeTpiB MOBHOTO CHTHaJly B HOrOo YacTOTHIN
IomuHI Ha 6a31 mudpoBux curHaabHuxX mporecopiB (DSP, Digital Signal Processor). Burpam B
IIBUJKOCTI 0OpOOKH MOBHOTO CHUTHATy 0OYMOBJICHO THM, IO 3MiHa HOro mapamMeTpiB B YaCTOTHIN
TJIOIIMHI CYTTEBO MEHINIA Y TIOPIBHSIHHI 3 4aCOBOIO TJIOIIUHOIO.

3 BiIOMHX METOJIB mepeaayi MU(PPOBUX CUTHANIB MO JIHISAM Pagio3B’s3Ky 3 OOMEKEHOIO
MIPOITYCKHOIO 37aTHICTIO ciiiff BuaiauTH TexHonorito FBMC — Filter Bank Multicarrier. [TonaBnenus
01uHMX MeTOCTOK curHainy Oankom ¢insTpiB FBMC 3nauno nepeBumrye y nopiBHsHHI 3 OFDM
(Orthogonal Frequency Division Modulation). Ile HagacTs MOXIUBICTh MOKPAMUTH €()DEKTUBHICTD
BUKOPHUCTAHHS YaCTOTHOI CMYTH Ta 3aBaJ03aXHUIICHICTh PaiOKaHATYy.

OHUM 3 TIOATBIINX HAMPSMKIB BAOCKOHAJICHHSM PaIlOCTaHIINA JEKaMETPOBOTO Jiala3oHy €
3aCTOCYBaHHS TEXHOJOTIH, fAKI peami3yloTh OaraTOMO3WIliHHE KOIYBaHHS paIiOCUTHAITY 3
BUKOPUCTAHHSM CHUTHAJILHO-KOJOBUX KOHCTPYKIiH. Ile J03BOMUTH MiABUIIUTH MPOIMYCKHY
3/IaTHICTH PAJIIONIHIT Ta YACTKOBO MOKPAIIUTH 11 3aBaI03aXHINECHICTh HA OCHOBI aHaJli3y CUTHAJILHO-
3aBaJI0OBOI OOCTAHOBKHM Ta ajarrarii 10 Hel.

TakuM YHHOM, OCHOBHMMH HAaIPSIMKaMH BIOCKOHAJICHHS PAaIiOCTaHII JIeKaMeTPOBOTO
Jiama3oHy €: BUKOPUCTAHHS MapaMeTPUYHMX METOAIB OOpoOKM Tesne()OHHUX MOBIIOMIICHD;
peamizaiisi 4YacTOTHO-4acOBOi 0OpoOkM curHamiB; KoMOiHOBaHe 3actocyBanHs FBMC Ta
0araTono3uLiHHOTO KOAYBaHHS PallOCUTHATY 3 BUKOPUCTAHHAM CUTHAJIBHO-KOJOBUX KOHCTPYKIIIH.
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Komro6a B.I1., noueHT xadenpu paaioeNeKTpOHHUX CUCTEM MYyHKTIB yrnpaniinHa [loBiTpsaaux Cun
XapkiBChKOT0 HaIrlioHaIbHOTO YHIBepcuTeTy [loBiTpsiHux Cui, KaHAUAAT TEXHIYHUX HAYK, TOICHT;
Ceuxo K.C., kypcant XapkiBCbKOTro HalioHanbHOro yHiBepcurety [loBitpsaux Cu,

YexoBcebkuii O.B., kypcant XapkiBcbKoro HarioHaIbHOTO YHiBepcuTeTy [loBiTpsaux Cui.

JOCJIKEHHSA IIVIAXIB NIABUIITEHHA 3ABAJO3AXUIEHOCTI 3ACOBIB
PAJIIO3B’A3KY B IUHAMILI PAJIOEJIEKTPOHHOT'O KOH®JIKTY 3A
PAXYHOK KOMIIVIEKCHOI'O BUKOPUCTAHHSA CYYACHUX
TEJEKOMYHIKAIIMHAX TEXHOJIOT'TA

Ilpogedeno  amaniz  ModuCIUBOCMI  NIOGUUJEHHS — 3A8A003AXUWEHOCIE  padiocmanyiil
CneyianbHO20 NPUHAYEHHS HA OCHOBI 3ACMOCYBAHHS CYYACHUX padiomexHoNo2iiu. 3anponoHo8ano
KOMNJIEKCHE BUKOPUCMAHHA CYYACHUX MENeKOMYHIKAYIUHUX MeXHON02il npu no6yooei 3acodis
Ppaodioss’s13Ky, AKi 3abesneuamev YNPAGNIHHA GIUCOKAMU (CUNAMU) 8 YMOBAX PAOIOEIeKMPOHHO2O
KOH@IKMY.

HocBin OoioBux miii mpw TpoBeneHHI omepamii OO0'€mHaHMX CHJI BKa3ye Ha ITUPOKE
3aCTOCYBaHHsI TMPOTUBHUKOM 3ac00iB, SKI MOOYyAOBaHI 3 BUKOPHUCTAHHSIM CYYacHHMX TEXHOJIOT1H
panioenektponHoi 6oporsbu  (PEB). Came ToMmMy aKTyaldbHMM 3aBJaHHAM €  ITiJIBULICHHS
3aBa/103aXMILEHOCTI 3ac001B pajio3B’sI3Ky YJIbTpa— Ta KOPOTKOXBHIBLOBOIO Jiana3oHiB il 3a0e3neyeHHs
B [IIJIOMY CTiHKOCTI cuctemu 3B’ 513Ky 3C Ykpainu.

OaHuM 3 OCHOBHUX HANpSAMKIB IMiJBUIICHHS 3aBaJ03aXUIICHOCTI 3ac0o0iB pajio3B’si3Ky €
BUKOPHCTAHHS TEXHOJIOTIH TICEeBIOBHITAIKOBOI miepeOymoBu pobodoi wacrorm (IIITPY, FHSS -
Frequency Hoping Spread Spektrum), po3mmpeHHs CrieKTpy METOA0M TpsiMoi mociigoBHocTi (DSSS —
Direct Sequencing Spread Spectrum) Ta aganTHBHOTO 3aBaJOCTIHKOTO KomyBaHHS. EdexTuBHICTH
HaBEJCHUX TEXHOJIOTiH, a caMe TIOKpAIIeHHS 3aBaJOCTIMKOCTI CHCTEM paaio3B’s3Ky, MPaKTHYHO
MiATBEp/HKCHA B CYJaCHHUX PaJliOCTaHITISAX HAPHUKIA, kommaHii Aselsan, Elbit System Ta iH.

[MoganpmuM  HAmPSIMKOM  IMIJABUINCHHS  3aBaf03aXMINECHOCTI 3aco0iB  pamio3B’sI3Ky €
BIIPOBA/KEHHS METOJIIB MPOCTOPOBO-YACOBOI, MOJSPU3ALIHHO-4AaCOBOi, YaCTOTHO-4aCOBOI 0OpOOKH
CUTHAJIB Ta aJaNTUBHUX aHTEHHHUX peuriTok (Smart — anteH). L{udposi aHTeHH] pelITKH J103BOJISAIOTH
dopmyBaTH 0OaraTONMpOMEHEBi JiarpaMu CIPSIMOBAHOCTI 3 ypaxXyBaHHSIM KYTOBHX KOOPJAWHAT JKEpe
HaBMUCHUX 3aBajl. KpiM Toro, mpu moOynoBi CUCTEM pa/io3B’s3Ky CHEIIaJIbHOTO MPU3HAYEHHS CHij
BKa3aTH Ha 3aCTOCYBAaHHS KOHIICTIIi KOTHITUBHOTO 3B’s13Ky. I[li/l TEXHOJOTI€EI0 KOTHITHBHOTO 3B’SI3KY
pO3yMIIOTh CHCTEMY, IO 37aTHAa aHali3yBaTH CHTHAJIBHO-3aBaZOBYy OOCTaHOBKY, B yMOBax
PasioeneKTPOHHOTO MPUIYIICHHS, Ta alaNTyBaTHUCS 0 HEf.

TakuM YWHOM, TiJBKM KOMIUIEKCHE 3aCTOCYBaHHS IPOAHATI30BAHUX TEIEKOMYHIKAIIHHUX
TEXHOJNOTIM 3a0e3meunTh eQeKTUBHE (YHKIIIOHYBAHHS CHCTEM  Pajio3B’sI3Ky  CIEMiaIbHOTO

MpHU3HAYEHHS B YMOBaX aKTHBHOTO BIUIMBY 3ac00iB PEB npoTtnBHUKa.
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IoxoB Ounexcanap IOpiiioBu4, 1OKTOp TEXHIYHMX HAyK, JOLEHT, HAYalbHUK Kadeapu
BIICPKOBOTO 3BSI3Ky Ta TPUKIATHUX I1HQOpMAIMHUX TEXHOJOTIH KOMaHIHO-IITAOHOTO
daxynbrery Harionansnoi akanemii HI'Y, monKoBHUK;

Tkauenko Kupuiao MukosaiioBu4, ag’lOHKT JOKTOPAHTYpH Ta aJa oHKTypu HartionamsHOT
akamemii HI'Y, kamiram.

BU3HAYEHHSA JIATPAMU CITPAMOBAHOCTI AHTEH YKX AIAITA3OHY B
IMOJIbOBUX YMOBAX

[IpoBeneHuit aHami3 mokasaB, MmO iCHyroui Metonau Bu3HaueHHa [I|C He MOXyTh OyTH
peanizoBaHi B MOJHOBUX YMOBAax 3a THUX OOCTaBUH, SIKI MOXYTh CKJIACTUCS MiJ 4ac BHUKOHAHHS
CITy’)K00B0-00110BUX 3aBraHb migpo3auiamu HI'Y, ToMy BuHHMKaE HEOOXIAHICTH B pO3pOOIl HOBOTO
METOJy, SIKWW HaJIaCTh MOXKIIMBICTh B Oy/Ib-SIKMX YMOBaX OINEpaTuBHOI 00cTaHOBKH Bu3HAuuTH [[C
AQHTEHHOT'O MIPUCTPOIO 3 ypaxyBaHHSIM BU3HAYEHUX HEHOMIKIB.

[TponioHy€eThCSI METOJ, CYTTIO SIKOTO € MOJMBicTh Bu3HadeHHs JIC B crucimii yac, 6e3
3aJy4yeHHs CKJIaJHUX KOHCTPYKIHM Ta MOJAaTKOBHUX KOIUTIB. 3a TOMOMOTOI MPOrpaMHOro BHPOOY
(IIB) HFSS Ansoft 6yno npoBeneHe KOMIT'IOTEpHE MOJEIIOBAHHS aHTEHU 3aco0y panio3B's3Ky,
KUK CTOITh Ha 030poeHH! miapo3nutie HI'Y, aum Oyna pamioctaniis Motorola Moto TRBO DP
4801. Pe3ynbpraToM MporpaMHHUX pO3paxyHKiB OyJI0 BUBHAYECHHS XapaKTepUCTUK aHTeHU. OTpuMaHi
Py MOJICTIOBaHHI JaHi OyaW BUXITHUMHU IS TIOPIBHSHHS 3 JTaHUMH, OTPUMAHHMH IIIITXOM
aQHAJITUYHUX PO3PaxXyHKIB Ta B X0/l MPOBEICHHS €KCIIEPUMEHTAIBHOTO JOCIIIHKEHHS.

[IpoBeneHO psiag eKCHEPUMEHTANBHUX JOCHIKEHb, Y XOomai sikux Oyma otpumana JIC
JIOCITIJIKYBaHOTO AQHTEHHOTO HPUCTPOIO. PesynbraTtu CIIBCTaBJICHHSA OTpUMaHUX
eKCIIEPUMEHTAJIbHUX JaHUX Ta KOMII IOTEPHOTO MOJEJIOBAHHS IOKa3ajld Ha iXHIO 30DKHICTH 3
IEeIKUMHM ITOXMOKaMH, 110 BIAIIOBiAAa€ 3arajabHUM BUMOTraM A0 3M1HCHEHHS MOIEIIOBAHHS 1 CBIIYNATH
PO a/IeKBAaTHICTh 3aIIPONIOHOBAHOTO METOY.
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