MHUHUCTEPCTBO ObPA30OBAHKA U HAVKH,

MOJIOAEXHW U CITOPTA YKPAHHBI

XAPBLKOBCKMI HAIIMOHA JIbHbIN
YHUBEPCUTET PAJIMORJIEKTPOHUKU

PAJJUOTEXHHKA

BceceykpanHCKHMH MeXBeIOMCTBEHHbII
HAY4YHO-TeXHH41eCKHH cOOpHHUK

TeMaTrueckriit BBITYCK

HHOOPMAUOHNOHHASA BE3OITACHOCTD

OcHosal B 1965 1.

BBIIIYCK 171

panmoTexuuxa

621.396(06)

| A l\l\l \lI\I \\Ill I\ll\ \ll\ (]

2012
HB XHYPE

XapkiB
NapKIBCEKHH HalllOHATBHUN
YHIBEPLHTET PaloeNeKTPOHIKY
2012

641,396 (06)
pAs



VIIK 621.3

Choprux sxmouen 8 cnucox cheyuanbublx uzoanuii BAK Yxpauns no ¢puzuxo-mamemamudeckus
U MeXHUYeCKUM HAYKaM.

Pezucmpayuonnoe ceuoemenscmeo KB Ne 12098-969 IIP om 14. 12. 2006.
OmeemcmeeHHOCMb 3 COOEPIHCAHILe CIMAMELL HECYm a8mopeil.

PepakiMoHHan Konnerun

B.M. Wokano, 8-p mexH. Hayk, npog. (enasHril pedakmop)

t0.6. Tumnunesuy, d-p @duz.-mam. Hayk, NPog.

W.[. Nopbetko, 8-p mexH. Hayk, npoch.

10.E. Fopauenko, 3-p ¢huz.-mam. Hayk, 1pogs.

A H. flobHs, 4n.-kop. HAHY, 0-p guz.-mam. nayk., npog.

B .M. Kaprawos, d-p mexH. Hayk, npod.

A.A. KoHoBaneHko, akademuk HAHY, 0-p duz.-vam. nayx ¥
B.M. Kyamuues, 8-p gpuz.-vam. Havk, npocp.

N.M. Nuteurenko, akademuk HAHY, 8-p guz.-vam. nayx

AW. Nyyanuros, 0-p puz.-mam. nayk, npodh. (3aM. enasHoezo pedakimopa)
.M. Hexntopos, akademux HAHY, 3-p ghus.-vam. nayx

AT. Nawenxo. kano. puz.-mam. nHayk, 0oy. (omeemecmeeHHbIl cexpemaps)
B.B. Nonosckui, 8-p mexH. Hayk, npog.

3.4. MNpoxopos, 0-p puz.-mam. Hayk, Npogb.

AW, CtpenkoB, 0-p mexH. Hayk, Npog.

K.C. Cynpyukos, 0-p mexH. HayK, npog.

.. Tokapckwuit, 0-p Ppuz.-mam. nayk, Npoh.

AWN. ®ucyH. 0-p pus.-mam. nayx, npocp.

.. Xnonog, 8-p mexH. HayK

A.C. ludbpwH, 8-p mexH. Hayk, npog.

MexayHapoaHas pepakiMoHHas KOsnerusa
A.G. Karabanov, USA

S.E. Sandstrom, Sveden

N. Chichkov, Germany

Omeemcmeennulii 3a evinyck H 1. I'opbenro, 0-p mexH. Hayx, npog.
Texnuuecxuil cexpemaps E.C. [lonaxoea

Pexomennosano YuenbiM coBeToM XapbKOBCKOIO HAUMOHAIBHOIO YHUBEPCHTETA PAAHOIIEKTPOHUKH,
nporokon Ne 14 ot 28.09.2012.

Adpec pedaxyuoHHot koitecuu; XapbKOBCKAN HALMOHAIBHBIH Y HUBEPCHIET paaHosaekTpoHukd (XHYPD),
npocn. Jlewuna, 14, Xapekos, 61166, 1en. (0572) 7021-397.

Cooprux «Paduomexnurxa» exmoven 8 Kamanoz noonucuulx usoanuii Ykpaunst,
noonucnoi undexc 08391

[Tepenenatka v UCNOAR30BAHME MATEPHATOR B MOOOH © XapkiBchbKHE HaUioHaIbHHA
$opMe BO3MOXHBI TOIHKO € COTNAcUA PEaKOICIMH YHIBSPCHTET PATioencKTpoHiky, 2012,



COJAEPKAHHE

BJIOYHBIE CUMMETPHYHBIE HIH®PBI
B.H. [lorzos, A A. Hacmenrxo O ponu cxeM pa3BopauHBaHHsi KJIOUEH
B aTaKaX Ha UTEPATHUBHBIE LU PBI
B. H. Jjoneos, EJ]. Meibnuuyx S-G10KM 1711 COBPEMEHHBIX LIHQPOB

A.B. Kazuwupos, P.B. Ozetinuxoe Kpunroananus wndpa Mickey Ha ocHose
aHasn3a BHYTPEHHUX COCTOSHHH

H B. Jlucuyras BelpoxaeHHbIE 110ACTAHOBKH

B.H. Pysicenyea Ipo JOKa3aTENbCTBO OTCYTCTBHA 3P PEKTHBHBIX

faitroBbIX T PepeHuMabHEIX XapakTepHeTuK A Rijndael-noaoGHbix mmgpos

A.A. Kysneyos, A.B. Kosarenko, C.A. Hcaee ®opMUpOBaHHE HEIWHEHHbBIX Y3708 3aMeH

C MCNOJIb30BAHUEM HEABOHMYHbBIX KpHNTOTpahHUHECKHX QYHKLIMI
KPUHNTOTPAOHMUYECKHE ITPEOBPA3OBAHU

E.I' Kauyxo, 4.C. barazypa, K. A. [loepetnsax, 10.H. I'opbenxo Uccnenosanue

METO/10B BbIYMCIeHNUA HHBepcuu B anroputme NTRU

FOM. Jlenwuna, A.B. Jlenuurn KpunrorpadiuHa MiATpUMKA NOCTYT 3aXHCTY BiJ HECAHKLIOHOBaHO-

ro I0CTymy

K.A. Hozpebuax, /I.B. [losmapes Moaenb BUKOPHUCTAHHA XMAapHUX 0OYHCEHb 1715 3aad s

aCHMETPUYHOrO KPUIITOAHATIZY Ha NpHKIaai dakropu3auii yncen Mmeroaom p-llontapaa

LI I'opbenxo, JI.B. Maxymonina AHani3 cTiiKocTi ObUHCIOBANIBHUX 33424,

110 3aCHOBaHi HA OUTIHIHHMX BIAOOP&KEHHAX

A B. Isanenxo MeToau NpoTHAIT aTakaM CrieuianbHOTO BHIY Ha CXeMH

HanpaeneHoro wyudpyBaHHA y KiUIbLAX 3pi3aHUX [OJIHOMIB

H /I I'opbenxo, P.H. Moposunos CyulHOCTS U aHann3 KpunTorpaduueckux TpebosanHit
cranaapra NISTSP 800-90B

E.B. Komyx YHuBepcanbHOe XeUIMPOBaHHe ¢ OrpaHUueHHEeM QYHKIMOHARLHOrO Mo
anrebpan4yeckux KPUBBIX

1 4 I'opbenrxo, M B. €cina AnropuTt™ peuieta YHCIOBOro Mons

B.JO.Kosmywn, A.A. Oxpumenko [loaxopsl K pacnapanieMBaHHIO POrPaMMHO# peaiMzauuu
OMepaLuy YMHOXEHHS LIeJTbIX YHCes

O.A. Llesuyk, FO.I. ['opbenxo ABTentrdikalis anapatiux 3acobis K31
O.I'' Xawumos, A.H. I'epyoz YuupepcaibHoe xelinpoBande no o0o6uleHHbiM KpuBbiM ['ypeHLa

Al Bybup, 1./]. I'opbenxo OuiHka crifikocti HanpasneHoro wudpy NTRUno ataku 3 anarrtusno
niaibpaHumu mudpoTekcTamMu

X A. Byzaenxo, I/] I'opbernxo AHaniz 1Box MeTodiB aBTeHTH]IKALIT 0cO6H
[J1s 3aCTOCYBaHHSA B €JIEKTPOHOMY BiOMETPHUUHOMY MACHOPTI

HEPEJAYA H OBPABOTKA HH®OPMAITUU

I0.1 I'optenxo, O.C. Toyvkuil, B.A. Ilonomap Anainiz MeToZliB 3HeOCOONEHHSA epCoHaIbHHUX AaHUX

A.B. Homui, /[ FO. Hununenrko Monenb HHCTHTYLIMOHAMLHOTO YITpaBJieHHS
JeATEILHOCTHEIO MO 3auuTe HHbOpMAUUK

A.4. 3avwyna, C.A.Cupoma, H H. Kocuxosckas KonuuecTtsennas oueHka
yA3BUMOCTEH HHGOPMALIMOHHO-TETEKOMMYHHKALUMOHHbBIX CHCTEM

AA. 3a.uy/1a HPELIJIO)KEHHH NO NMOCTPOCHHIO UIMPOKOIOJOCHLIX CHUCTEM MICpeJaHH
CO CJIO)KHBIMH CHIrHaJIaMH

B.O. babuu, A.B. Cazyn, O.A. Koocyxosckan, A.[. Kooscyxosckuii CUHTE3 CUCTEMBI MHOTOYPOBHE-
BOMH 3alLMThI KOPROPAaTHBHEIX Noptanos Ha ratpopme MS SHARE POINT

A.A. Cmupros Kputepuu u nokasarteny 3pheKTHBHOCTH CTeraHorpaduueckux

CHCTEM 3alluTbl UHGOPMaUHHK

H.B. Onewro, U J]. I'opbenxo CpaBHUTENBHBIH aHATU3 MPOTOKONOB CTPOroi ayTeHTHHHKAIIMH
PATUOJIOKALIMA

O.B. Cumnux, B.M. Kapmauos, A.A. Cynpyn [lpoctpancrBeHHas cenekuus

IHMPOKOTNONOCHBIX UCTOYHHKOB I10 COOCTBEHHBIM 1MCI1aM KOBApPHALIHOHHOW MaTpULbl

0.0. baiizopenro, B.b. /lybcoruii Po3paxyHOK XapaKTEPUCTHK BUSBJIEHHS CUTHANIB,

BiIOMTHX 00’ €KTaMH, PO3TALIOBAHUMH Ha MOPCHKIH MOBEPXHI, nonyakTiBHOW GictaTnunowo PJIC
3 LG POBUM TeNeBi3iHHUM CUTHATOM OCBITIEHHS

ISSN 04835-8972 Paouomexnurxa. 2012. Boin. 171

16
24
31

43

58

64

72

109
116

123

132
140

147

152

159
164

171
177
185

189
198

210

216

(95}



A.A. Byaanwin, " B. Maiicmpenxo, 4.A. Cmpeaonuyxuts, B.M. Hlloxkaio CpaBHUTENbHBIM aHanu3
NOMEXO03allHIIEHHOCTH W criekTpaibHOH 3ddexTrBHOCTH Wi-Fi KaHANOB CBA3M C TUHERHLIMH

H IBYMEPHbIMH 3JaNTHBHbIMM AHTEHHBIMH PELUETKAMH 11PH BO3AEHCTBHH HECKOIBKUX MOMEX 222
W OIHOTO CHrHana

C.B Mapuenxo, B.M Mopo3zos., A M. Ceanoe Hecenenosanne GAP ¢ auanexrpuueckum

3a00JHEHHEMEM H COrJIacyiollie#i NEPUOANUECKON CTPYKTYpOoH w28
B.M. Kapmawos, /{ H. Kyns CHHTe3 W aHanu3 IMCKpPUMHUHATOpA ClIedfLIUero ycTpoicTaa 234
CHCTEM PafiHOaKyCTHYECKOrO 30HAHPOBAHUS aTMOChepb! -

b.B. XKykoe, A.B. Oonoeon KoHTponb ypOBHS JErKOHCNaparOLIHXCS XKHAKOCTEH 239

METO/IOM aKyCTHHYECKOH JTOKaLHH
I'M. Yexanun, I H Yexaruma O6 aHAIMTHYECKUX METOAX CHHTE3a MOASPH3ALIMOHHOIO IUIHIICA 245

FO.B. Jlvikoe Pe3yabTaTbl eKCEpUMEHTANILHOTO HCCIIEN0BaHHS TeIEPOHHbIX 252
pa/iHo3aKiIaJHbIX YCT POHCTB METOIOM HETMHEHHOM nokaluu

B.H. Jleonudoe MonenbHO-CTPYKTYPHbIH aHAIH3 9XOCUIHANOB aKyCTHYECKOro 258
30HIUPOBaHHA aTMocdepsl

CUCTEMBI HEPEJIAYH HHPOPMAIIUU
H.C. Hlocmxo, FO.3. Coceoxu, Anmaxaoma Taxa PazpaboTtka pexoMeHaalui
10 peryaHpOBaHHIO OpoIyckHo# cnocobroct B WPAN

H.B. Kogmyn OcoOeHHOCTH Nepeayu AaHHBIX 0 6J10KaM B TPAaHKHHIOBOH cHCTeMeE
270
ctanpapra APCO 25

I0.I"JIeza 3apafocTifikicTh M-NO3UUIHHOIO aBTOKOPENALIAHOIO NpHiiMada

262

LIYMOBHX CHTHA/TIB B rayCCOBOMY KaHai 23
C.A.Iletiko OcoGeHHOCTH MEXKKAZAPOBOTO CHATHS BUACOMH(POpMALIHK 283
B YCTpOHCTBax BHUACOHAOIIOAEHUS N BUACOpErucTpaLn
B.I' Komyx, M.A. Mupownux, C.H. Ceneéxo MeT0onb! 11aHHpPOBaHHA PECYPCOB 290
B pacrpee/eHHbIX KOMIBIOTEPHBIX CUCTEMAX

PAJJUOTEXHUYECKUE YCTPOHCTBA
JILM Kapnyxos, P.fO. Koponvkos [pamoii MeToj cHMHTE3a HONOCHO-IPOITYCKAKOUIMX 300

wieitdobix GUABTPOB ¢ YeOBILIEBCKOH XapaKTepHCTHKOH
I1.®.Jlebeoes, B.I1 [{pobviutes Cxembi 3aMellieHN KOHAEHCATOPOB W KATYUIEK HHIYKTHBHOCTH 306
M FO. Henxun, JLII. Ayyk AHanu3s 3HEpreTUYECKHX XapaKTePHCTHK MOTNIEPEeYHOH Hienu

B LIMPOKOH CTEHKE NPSAMOYTOIBHOTO BOJIHOBOAA C JIOKATLHBIM AHINEKTPUUYECKHM BKITIOUEHHEM 313
C. JI. Feponux HM3znyueHue 3NICKTPOMATHHTHbIX BOJIH 3/1EKTPHUYECKH JTTHHHOM LUEITBIO 322
¢ JAHAJIEKTPHIECKUM 3aMOMHEHHEM B Y3KOH CTEHKE MHOTOMO/IOBOrO MPSMOYTOJILHOTO BOJHOBO/A

0.1 Quaunenxo, O.B. Cuvosa MoaemoBaHHS BIUTUBY CTPYKTYPH (POTOHHO-KPUCTATIUHHX BONOKOH 327

Ha po3MOAiT MOIOBOrO MOJIS Ta BTPATH ONTUYHOTO CUTHAMY B 1X 3’ €HaHHAX

HH. Crunyenxo, B.A. Hucomeneyxuil, A.B. @ponos, H.B. I'epacumenxo. M IO. I'vpmogoi,
E.C. F'mywxo, T.E. Cmeiyenrxo HccnenoBaHue ¥ ONTHMU3ALUMSA IUIEHOUHLIX KPEMHHEBBIX aMopd HbIX 332
¢doTonpeobpazoBareneit Ha p-i-n-CTPYKTypax

A.A. XKawuno PazpaboTka U TeCTHPOBaHHE HOBbIX 3 (HEKTUBHBIX METOOB U ANIFOPHTMOR OOHAPY-

” 340
’KeHUsl U yCTpaHeHus (azoBbiX CKauKoB cTaTHyecknx U knHeMaTuueckux [HCC-nabmonennii
ABSTRACTS 372
Om pedronrezuu
B c6opuuke «Panuorexuuka» Nel70 6puth onybnukoBans! Tpu crateu [1.11.JIe3oBa.
PenkoJuierds cuuTaeT 3TH CTaThH OLIMOOYHBIMH H IPHHOCHT M3BUHEHMS 32 UX MYOTHUKALIHEO.
Peoioniezus

4 ISSN 0485-8972 Paouomexnuxa. 2012. Bein. 171



VK 621.391.23
U B. KOBTYH, kano. mexn. Hayk

OCOBEHHOCTH HHEPEJAYN JAHHBLIX IO BJIOKAM
TPAHKHUHIOBON CUCTEMBI CTAHJIAPTA APCO 25

IfocTanoBKka npo6aempl

B nacTtosiee Bpems npoiecc pa3sBepThIBaHUS ceTeH TPAHKUHIOBOM pagHoCBA3U BO BCEM MHUpE
XapakTepu3yeTcs BHeApeHHeM IU(POBBIX cucTeM. llpakTHuecku Bce Beylnue MHPOBBIE IIOCTaB-
HIMKH 000pYI0BaHMs, CHCTEMHbIE MHTETPATOPHI K ONEPATOPHI, a TAaKXKe MHOTHUe KpylHbie OTpebu-
TEeJIM YCIyr TPAHKMHIOBOM PagMoOCBs3y NepexosT K nugporbM cucteMaM. OCHOBHOE CONEpHUYe-
CTBO Ha PbIHKE CTAHAAPTOB, OPMEHTHPOBAHHBIX HE TONBKO HA OOBIYHBIX KOPIOPATHBHBIX I10JIB30-
BaTellel, HO M Ha NpeACTaBUTENEH IPaBOOXpAHUTENBHBIX OPraHoB U Ciyx06 obliecTBeHHOH 6€e30-
nacHoctH, BeayT TETRA, APCO 25 u TETRAPOL.

Ilpu cpaBHeHHMH HMPPOBBIX CTAHNAPTOR 11€JECOOOPA3HO pacCMATPHUBATHL T€ KPUTEPHH, KOTO-
pble BaKHBI AU NOTpebuTeneii ycayr TpaHKMHIOBOM PaiMOCBA3M, TaKHe, KaK JAIbHOCTh CBS3H H
Ka4yeCTBO BOCIIPOU3BEACHHUA PEUEBOrO CUTHAJIA.

DopmyaupoBaHHe 11eJIH

IlpoBecTH aHanu3 OCHOBHBIX INEPCHEKTUBHBIX CTAHZAPTOB MU(POBONM TPAHKMHIOBOM CBS3M,
JaTh UM CPaBHUTEIBHYIO XapaKTepPHCTHKY ¥ MPOM3BECTH OLICHKY 00BeMa JaHHBIX, KOTOPHIE Iepe-
narotcs B cucteme APCO 25.

CpaBHMTe/IbHAsl OLEHKA Pa3/IMMHBIX CTAHAAPTOB TPAHKMHIOBOM CBA3H

Bce nokazatenu uH@poBBIX CTAHIAPTOB, KOTOPhlE MOXKHO pacCMaTpHBATh B KaueCTBE KpHUTe-
pHEB N7 CpaBHEHHS, YCJIOBHO MOKHO pa3OUTh Ha [BE IPYIBL IKCIUTYATAIIHOHHO — TEXHHYECKHE
W OpraHM3alliOHHO — SKOHOMHYeckue [1].

Ilog sxcruryaTaliiOHHO-TEXHUYSCKUMHU KPUTEPHSAMUM MOHUMaeTca 000OieHHbIe TeXHUYeCKHe
NOKA3aTeJId, KOTOPhIe ONPENeAI0OTCS TapaMeTpaMH CHCTEM CBA3H, TaKHe, KaK NalbHOCTh U omepa-
THBHOCTB CBS3H, CTENEHb O€30MacHOCTH CBA3H, CIIEKTpaibHas 3pQPeKTHBHOCTD, HAOOP yCIYyT CBS3Y,
KaK CTaHapTHBIX, TaKk ¥ crneuupudeckux. Kaxaplil U3 3THUX KPUTEPHUEB SBISETCS KOMIUIEKCHBIM,
T.€., B CBOIO OY€PE/b, CKIIaIIBAETCS U3 HECKOJIBKUX MOKa3aTe/el MW 3aBUCUT OT ONpeACIICHHOr0
Habopa rapaMeTpoB.

K yucay opranu3allmOHHO 3KOHOMHYECKUX KPHTEPHUEB MOXHO OTHECTH CTOMMOCTHBIC MOKa3a-
TEJIH CUCTEM CBS3H, BO3MOXHOCTH BBIAEJICHUSI PECYPCOB PAAMOYACTOTHOIO CHEKTPa U MEPCIIEKTH-
BBl Pa3BUTHA ¥ PACIIpOCTPAHEHHUs B MUpe KaXaoro U3 crauaaptoB. [lo cpaBueHHIo ¢ akcmyaraimu-
OHHO-TEXHHYECKUMH [OKa3aTe/Is MU 3TH KPUTEPUM HMEIOT OONBIIMYIO HEO/IHO3HaYHOCTh ¥ Tropasiio
fosiee BBICOKYIO CTE€NEHb CYOBEKTHBM3MAa I1pU uX oueHke. [Ipy 23T1OM Opranp3anuoHHO-
9KOHOMHYECKHE II0Ka3aTeJd B OIPECIICHHOH CTEIeHH 3aBUCAT OT TEXHHYECKHX, HANPUMED Ha
CTOMMOCTHBIE 1IOKA3aTeNM CYIIECTBEHHO BIMSIOT JATbHOCTh CBA3M M CUeKTpanbHas dhgexTus-
HOCTb.

PaccMarpuBas TeXHHYECKHE XapaKTEPUCTHKHM U (y HKIIHOHAIBHEIE BO3BMOXKHOCTH CTaH/IAPTOB
tpankuHrosoi ¢Baszu TETRA, APCO 25 u TETRAPOL, MOXHO OTMETHTb, YTO BCE CTAaHAAPTH
HUMEIOT BBICOKHE (OTHOCHUTEIBHO AAHHOIO Kacca CHCTEM IMOABHXKHON pajgdoCBA3M) TEXHUYECKHE
nokaszatend. CTaHAapThl 1103BOJIAIOT UCHOJIB30BATh B CBOUX CUCTEMAX AYIMJIEKCHBIC PagHOCTaHIIM,
B cpenctBax paaMocBa3HM TaHHBIX CTAHJAPTOB MCIONB3YIOTCA 3h(GEKTHBHBIC METOIBI pevenpeod-
pa3OBaHUA U TIOMEXOYCTOMYMBOro KogupomaHus uudopmanuu. Bee crasnaprsl obecneuunsaior
BBICOKYIO ONEPATHUBHOCTH CB3M M JOCTATOYHYIO CHEKTPaJIbHYIO 3G QHELTBHOCTL peueripeobpaso-
BaHHUs W MOMEXOYCTOMYHBOIO KOAMPOBaHUSA HH(OpMauuu. Bee crangapThl 06eciieunBaOT BbICO-
KyIO OIIepaTUBHOCTE CBSA3M H AOCTATOYHYIO CIICKTPANbHY 0 3P PEeKTUBHOCTS.

C TexXHHUYECKOH TOYKU 3peHUs, OCHOBHBIE pa3nmuuus Mexay cta”papraMmu TETRA, ¢ ogHon
ctoponbl, 1 APCO 25 u TETRAPOL — ¢ apyroii, onpenenstorcss METOIOM paszielicHUs KaHaJloB
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cesa3u. Jlns ctangapra TETRA — 3To MHOTOCTaHIMOHHBIA JOCTYIl C BPEMEHHBIM pa3/ie/leHUEM Ka-
HayioB cBs3u (MIUP unn FDMA). PaccMoTpHM, Kak 3TO OCHOBHOE pa3jiidue M Apyrue TeXHUYe-
CKHE MapaMeTphl BIUAIOT Ha OCHOBHBIE IKCIUTYATAIHOHHO-TEXHUYECKUE TTOKA3ATEIH.

A

JanbHoCTh CBAZH

JlajibHOCTE CBSI3W 3aBHCHT OT OONBIIOTO KONHYecTBa (akTOPOB, KOTOPhIE MOXHO Pa3lelUTh Ha
TPH OCHOBHBIE TPYIIIBI:

- (aKTopsl, OnpenenseMble YCIOBUIMH NPUMEHEHHS CPEICTB CBS3M (BBICOTA YCTAHOBKH aH-
TeHH, penbed MECTHOCTH, MOMEX0Bas OOCTAHOBKA H T.X);

- Q)aKTOPBI, onpezxenﬂeMme TEXHHYECKUMHU ITapaMeTpaMH, peajlM30BaHHBLIMH B alnaparype
¢BS3® (MOLIHOCTB TIEPEeJaTYNKOB, UYBCTBUTENILHOCTH TIPHEMHOIO TPaKTa, KOG HIIMEHT yCHICHHS
aHTeHHBI M T.J1.);

- (akroppl, OmpeleNseMble HENOCPEJACTBEHHO 3aJI0XKEHHBIMM B CTaHJAApTe IPHUHIMIIAMH
NOCTPOCHMS KAHAJIOB CBsi3M (UIMPHHA HOJOCH KaHajla CBA3M, CKOPOCTH WHGOpMalLMHM B KaHale,
cnoco® MOAYJAIMM CHIHANA, airOpUTM PEYeBOro KOAWPOBAHMS, METOIBl IIOMEXOYCTOHYMBOTO
KO/IMpOBaHMA).

Wcxons w3 nepeyncieHHsIX TPyl KOPPeKTHO CpaBHHBATh CTAHAAPTH! NUHMPPOBOM TPaHKMHIO-
BOM paOCBA3H MOXHO TOJIBKO IO IOCIeAHEH rpymnme GpakTopoB, T.K. APYyTHE TPyl 3aBUCAT HIIH
0T YCIIOBHH 3KCIUTyaTalld{, WK OINpPeIeNsI0TCS KaueCTBOM NPOU3BOACTBA paguocpeacTB. CUcTeMBbI
¢ FDMA ofecneunsatoT Gonbluyio AanbHOCTh CBsI3M (MIpH NPOYHMX PAaBHBIX MapaMeTpax) Mo Cpas-
HeHUIO ¢ cucTeMaMu ¢ TDMA. D10 00BSCHACTCS MEHBIEH SHEPruel CHrHaja Ha OMHH OUT UH-
dopmanun. M3BecTHo, 4TO 3HEPrus curuaia Ec ompeaensieTcs Kak

E(.r = })(‘ : TL‘ ?

rae Pc —MomHoOCTs curnana; 7¢ — JIATENbHOCTE CHIHANA.

Wi3BecTHo, Yro MpH yMEHBLUIEHHH BpEeMEHM Iepelayd OJHOro HHQpopMarMoHHOro Oura ajs
nu(poBOH CUCTEMBI IIPONIOPIMOHANBEHO YMeHbIIaeTcs sHeprusa. Hanpumep, ans cucrem TETRA, ¢
4eThIppbMs HHGOPMALMOHHBIMUA KaHalaMK Ha OAHON (U3MUECKOH 4YacToTe 3KBUBAJIEHTHAS MOII-
HOCTh Ha OMT MHOpPMANMK B YeThIpe pa3a MEHbIle, YeM B ciucteMax ¢ FDMA, 4To paBHOCHIIBHO
CHHOKEHHIO JAIBHOCTH CBS3H OPHMEHTHPOBOYHO Ha 40 %.

JApyruM QaxtopoM, BIMSIOIMM Ha CHIDKEHME NANBHOCTH CBsA3H B cucreMax ¢ TDMA no
cpasHenuio FDMA-cuctemamy, sBisieTcs yCTORUNMBOCTL KaHAla CBA3M YIPH MHOTOJyYEBOM pac-
NPOCTPAaHEHHH CUTHANd, BOZHUKAKOUIUM B YCJIOBUAX [LUIOTHOM TOpOACKOH 3aCTPOWKHM WIH XOJIMH-
CTOH MECTHOCTH M3-3a OTPaKE€HHA CHIHana OT 3JAaHMH M JIPYTUX IPErpajl, d MpHBOAALIHUM K I1OAB-
eHuro pajuosxa. OTpaXkeHHbIH CUTHAJ OKa3blBaeT TeM Qomblee BAUSAHUE, YeM OoNbile €ero OTHO-
IeHAE K JJTATEJILHOCTH CUrHana. [1oaroMy yMmeHblleHHe [UIMTENBHOCTH MHGOPMALMOHHOIO OHTa
B cucremax ¢ TDMA yxymumaer kauecTBO IpueMa B YCIOBHSIX MHOI'OTY Y€BOCTH.

OnepaTUBHOCTH CBA3M

OcCHOBHBIM MapaMeTPOM, XapaKTePH3yIOLMM OIEPATHBHOCTE CBA3H, SBASETCS BPeMs YCTaHOB-
JNIEHUs cOeJMHEeHNst (KaHasia CBs3y) MexX Ty aboHeHTaMu. Eciiit paccMaTpuBath BpeMs yCTaHORIEHHs
KaHaJla CBS3M B [Ipe[esiax 30Hbl A€HCTBHS OAHOH 0a30BOH CTaHUMM, TO BCE CTaHAApPTHI HMEIOT
6nnskue mokasarenu, B npeaenax ot 0,2 mo 0,5 ¢. OAHAKO NPEUMYINECTBO CTAHAAPTOB, HCIOL-
sytouux FDMA (TETRAPOL, APCO 25), cocTodT B TOM, 4TO MUHMMAIBHAS JIIHTENLHOCT YCTa-
HOBJIEHUS COSIUHEHUSI COXpaHsieTcs Ha Gonee OOIMPHON TEPPUTOPUH, T.K. AANBHOCTD CBA3H IUTA
3TUX cTaHaapTos Gombwe. J[na abonentoB cereit cranmapta TETRA, B cpeaHem, BhILIE BEpOST-
HOCTBb OKa3aTbCs B pa3sHbIX 30HAX oOciyxuBaHud. IIpu 3TOM BBI3OB Oy[eT NPOXOANTH Yepe3 KoM-
MYTaTOp, YTO HEM30E€XKHO yBEIMYNT BPEMs YCTAHOBICHHS coefnHenunsi. KpoMme Toro, cyuecTsyer
OHACHOCTH, YTO B 30HE BLI3BIBAEMOr0 aDOHEHTA 3aHSATHI BCE KaHANBI PETPAHCIATOPa, U JAKeE B CIIy-
4ae BBITECHSIOMIETO BBI30BAa 1OTPeDyeTCA BpeMsl Ha paspbiB OAHOIrO M3 TEKYIUIMX COEIHHEHHH.
Taxum 0Opa3zoM, B IIEIOM, MOKHO CKa3aTh, YTO CTATHCTHYECKH BPEMS YCTAHOBJIEHHS COENMHEHHS

Al Iepeayd pedeBbIX coobuienuii B cerax crangaproB TETRAPOL u APCO 25 mensine, yeMm B
cranaapre TETRA.
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Bmecte ¢ Tem, GomnblIoe 3HaueHHE B CETSIX MOABHKHOH paguoCBs3H NMpUOOpETAeT CKOPOCTH
nepejayyd JaHHBIX, KOTOpas TakXe sABJSETCs MOKa3aTesieM OllepaTHBHOCTH cBsi3u. J{Is cTraHaaprta
TETRA ona moxer pnocturats 28,8 K6um/c (Ipu MCHONB30BAHUME BCEX YETHIPEX BPEMEHHBIX

MHTEPBANOB AJId llepeadynd MaccuBa JaHHBIX). [t ctangaproB FDMA ona B HECKONBKO pa3 MeHb-
uie: mist TETRAPOL -~ 8000 6um/c, nns APCO 25 — 9600 6um/c.

CuoexkTpansHasi 3pPeKTHBHOCTH

OCHOBHBIM TIOKa3aTeNeM CNEKTPATLHOH 3 (hEKTHBHOCTH CHCTEMBI CBSI3U SBISIETCH 2B HEKTUB-
Has II0JIoca YacTOT Ha OAMH PEYEBOH KaHa/, OMpEeAeNsroias KaKoe KOJUYECTBO KAHANOB CBS3M
MOXHO pa3sMeCTHTBh B OTBEICHHOH /Ji1 pa3BEPThIBAHUA CETH CBA3U (PUKCHPOBAHHOM NOJIOCE YACTOT.
M3 TexHH4ecKHX XapaKTepUCTUK PacCMAaTpPHBAaEeMBIX CTAHAAPTOB BU/IHO, YTO 110 3TOMY I[10KA3aTell0
TETRA uMeeT NpeUMYIECTBO 110 CPABHEHHIO CO CTAHAAPTAMU C YACTOTHLIM pa3/ieNiCHUEM KaHa-
noB. Crangapr APCO 25 takxe gexnapupyeT 2¢hGeKTHBHYIO I0JOCY YacTOT, paBHYIO 6,25 [y,
OZIHaKO 3TO OyIeT NOCTUTHYTO TOJILKO BO BTOpoH (hase peanu3anun MpoeKTa.

Ha6op ycayr cBazn

Paccmarpusas ¢yHxnMoHanbHBIE BO3MOXKHOCTH IIPEJICTAB/IEHHBIX CTAHAAPTOB TPAHKUHIOBOH
CBs3M, MOXHO CKa3aTh, YTO OHHM ODeCHIeYHBalOT CPABHUMEIH YPOBEHDb YCIYyT CBSI3H. Bee crannaprsl
HO3BOJIAIOT CTPOUTh pa3iIN4Hble KOHQUIYpPAlMM CceTeil CBA3M, O0eCIeUHBAIOT pa3zHooOpasHbe
peXuMBI Nepe/ladu peyy N JAHHbIX, CBA3b ¢ TeleOHHBIMU ceTssMU obiiero noas3oanus (TOOIT)
1 GUKCHPOBaHHBIMH ceTAMH. CTaHAAPTHI MO3BOMAIOT UCIOJIB30BaTh B CBOMX CHCTEMAX Iy TIUIEKC-
Hple paguoctanuuy. HexkoTopoe npenmyiectBo uMetot cragaapth! Tetrapol 1 TETRA, B KoTopex
peann3oBanbl peXKUMBI "' IBOIHOT0 HaOMOAEHNA" U OTKPBITOTO KaHaa, KpaiHe TOMe3Hbl A CIyk0
obuiecTBeHHOM OezonacHocTH. OJIHAKO, YUUTHIBAasA OBICTPOE PA3BHUTHE CTAHAAPTOB M IOCTOAHHOE
pacimipenye QyHKUMH CUCTEM CBA3M, BIIOJHE BO3MOXKHO, YTO B CKOPOM BpEMEHH TaKue e BO3-
MOKHOCTH OyyT npenoctapaatbes 1 APCO 25.

Opraﬂmaunmmo-:monomuqecxme KpUuTepnn

Hanuupe pecypcoB pajiMO¥acTOTHOTO CREKTpa IS Pa3sBEpPTHIBAHUS CHUCTEMBI DPaJMOCBSI3H
SIBJIAETCH BaXXHEHIIMM KpuT1epueM BbIOOpAa TOH MM OHOH cHcTeMbl. B maHHOM ciydae nauboiee
HEPCTIEKTHBHBI CTAHAAPTHL, KOTOPbIe 0OECIEUNBalOT BO3MOXKHOCTE IIOCTPOCHHS CeTel CBS3M B Hau-
Horee WHPOKOM AUANA30HE.

Cucremnl TETRA Tteopernueckn obecnednBaOT BO3MOXHOCTBL paCOTHI B OYEHb IHHUPOKOM
auanasore (150 — 900 MIy). Bmecte ¢ TeM, Hoka NPOM3BOIUTENHN TIPEIIaraloT B OCHOBHOM 000py-
nopasue, GyHKIMOHUPYIOUIKE TOIBKO B AUaniazoHe, BbIACHCHHOM B EBpone 1uist nocTpoeHns cetel
TETRA - 380 —385/390 — 395 u 410 — 470 MIy, xots celiyac yxe ecTh CBEIEHHA O MPOCKTax CHC-
tem B nnanasone 800 MTy.

Cucremsr APCO 25 B cooTBeTcTBUHH € (PyHKIMOHANBHBIMA M TeXHUYECKUMH TpeOOBaHHAME
00ecreunBaloT BO3MOXKHOCTH pabOTel B NIOOOM W3 AMANA30HOB, OTBENCHHBIX IS TOIBHKHOM
pajiMOCBsI3H.

Cranpapt TETRAPOL orpannymBaet BepxHIOIO HacTOTY CBOMX CHCTEM Ha yposHe 520 MIy.
Peanbno O0NBUINHCTBO ACHCTBY FOIIMX CHCTEM HCNONB3YIOT auana3zod 380 — 400 My,

BaxxHbIM KpuTepueM cpaBHEHHUs! CTaH/apTOB SBJISETCS YaCTOTHBIM pecypc, HEOOXOAUMBIH 1A
PasBePTHIBAHUS CCTH CBA3M C ONMHAKOBBIM KOJIMYECTBOM abOHEHTOB ¥ OJIMHAKOBOH 30HOI pajiHo-
noxperrst. C oanolt cropous!, crangapt TETRA umeeT aydimyro crekTpaibHyro 3¢ (eKTABHOCTS,
¢ apyroii — TETRAPOL u APCO 25 obecniedyuBaroT 6onpIiuuit paauyc 30861 00CIyXUBaHusa 6a3o-
8Ol ctanuun. ITosromy ana cucrem TETRA menbinne pecyperl pannovactoTHoro criekrpa 6yayr
TpeOOBaThCsl Ul CeTedl pPaJMOCBA3M € OYEHb HHTEHCHUBHBIM TpaduKOM, a MPEHMYILECTBa

TETRAPOL u APCO 25 6yayT MposiBIATECS IS CCTEH CBA3U C HEBBICOKMM TpagUKOM M IIHPOKOH
30HOU OXBaTa.
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IKoHOMHUecKas 3(pPeKTHBHOCTD

CpaBHeHHE SKOHOMHYECKOH 3(QGPEKTHBHOCTH CHCTEM pa3iH4HBIX CTaHAAPTOB HEb3s pac-
CMaTpUBaTh B OTPBIBE OT KATETOPUU CHCTEMBI IOABHXHOHN panuocssasu. s co3janus ceTell CBs3U
¢ HeOOIBIIOH HArpy3KOH, INHPOKUM TEPPUTOPHATIBHBIM OXBAaTOM M YMCJIOM KaHAIOB B Ipesenax 10
foJiee oNTUMANIBHEIM BapUAHTOM (B T.4. H IT0O CTOMMOCTH) siBjIseTC UCIONb30Banre cuctem MJIUP,
X xoTopbIM oTHOcsaTcad APCO 25 (®aza I) u TETRAPOL. 31o 00bscHAeTCS OONBIIMM pagdycoM
30H oOciyxuBanusa cucteM MJIUP no cpaBuenuto ¢ MJIBP-cuctemamu. [lo onenkam, npuBe/icH-
HeIM B TexHuueckoMm oTuete cragaapra TETRAPOL PAS, croummocts 6a3oBoro obGopynoBaHus
MHOTO30HOBOM CETH PAIHOCBA3H, peaIM30BaHHOT0 Ha ocHoBe MJIBP mo oTHOWIEHHIO K cUCTEME ¢
JacTOTHBIM pa3fesieHHeM KaHalloB (MIPH OJIMHAKOBOH CTOMMOCTH €IMHHIBI 000pyAoBaHHs) OyaeT
Ha 30 — 50 % BriLueE.

OjHako [Ist ceTed cBs3U ¢ MHTEHCHUBHBIM TPAQUKOM H YHCIOM KaHalOB B OQHON 30He Ooiee
15, mpeanoyYTUTENHHO HMCIOIB30BAHHE CHUCTEM ¢ BPEMEHHBIM pa3/lelIeHHMeM KaHAOB, K KOTOPHIM
otHocsatcst TETRA. Cnenyer ormetuTs, uto ctanmapt APCO 25 (®daza II) 6yaer obnanars yHH-
BEPCAJIBHOCTHIO, 00eceunBasi BOBMOXHOCTE CTPOUTb CUCTEMB], KaK C YaCTOTHBIM, TaK M C BPEMEH-
HBIM pa3[iejleHUeM KaHaJIOB.

Ouenka oO0beMa HaHHBIX, KOTOpble mepemarorcs B cetd TETRA ¢ koMMyTamueil raxetos,
Obla IpoBejieHa B cTaThe [2].

B nannoii pabore paccMOTpHM 0coOeHHOCTH Nepetayn AaHHbIX B ctanaapTe APCO 25.

Onenka 06beMa nepegavyu JaHHBIX MO 6s10kaM B ctanjaapre APCO 25

B crangapre APCO peueBas uHpopmanus nepenaeTcs ¢ MOMOIIBIO KaapoB 1o 180 mc, Ha3bI-
BaeMble Jorudeckumu 6nokamu maHHpix (LDU). O6ias anuHa Kaxaoro M3 HUX cocrasiseT 1728
6um. I'pynma U3 IBYX KaapoB cosfaeT cynepkaap MupopmaunoHHas 4acTh 0JHOTO JTOTHYECKOTO
610Ka, Koropas IepeaaeT caMy peub, coctaBiseT 792 6uma. Jlons ciayxeOHoit uHOpMaimu
coctaBiAeT 936 6um. Ilepenaun noruyeckux OJ0KOB IpealiecTBYeT npeambyia, KOTopas npeHa-
3Ha4eHa I HavyalbHOM CHHXPOHHW3alMH HEepefaromed CTOPOHBI M CTOPOHBI, KOTOpas IOJydaeT
HHGOPMAIHIO, HHUUMATH3AIMM BeeX GyHKIUH mudpoBaHus U Nepejadn ajpecHoil HHpopMaluu.
Ee pasmep cocraBnser Lnp = 792 6uma. B xoHue no60ro cooOIICHUS Tlepe/1aeTess MapKep KOoHIa
co0OLIEHN, KOTOPBIH MOXET OBITh ABYX THIIOB KOHCTPYKLHH: NPOCTOH U CJIOXKHBIA. Pa3mep mpo-
CTOrO Mapkepa coctasusietr Lkonl = 140 6um, a cnoxuoro — Lkon2 =288 6um.

Paccuutaem pasmep O10ka JaHHBIX, B KOTOpOM OyneT mepeaaBaThCs OJAHH cynepkaap (1Ba
noryyeckux O10Ka AaHHBIX) no ¢opmyne (1) npH HCIOIB30BAHHM NPOCTOro LAp W CIIOXKHOIO
Lenoowcn mapkepa koHIA cOOOITEHUS. '

L= an +2-Lipy + Lenowen (n

Pa3mep O1oka JaHHBIX COCTABUT:

Ly, =792+2-1728 +144 = 4392 6uma ,

Lenomen = 792+ 21728 + 288 = 4700 6um .

JiuHa unpopManuoHHOro 610Ka, KOTOPYIO MBI MOXeM IlepelilaTb B OJHOM CyIepKajpe
Ly - cOCTABHT

Lyugp =792-2=15846uma .

AHAJIOTHYHO MPOBEJIEM pacyeT /Ui OJIOKOB IaHHBIX, B KOTOPBIX OyieT nepeaaBarses jBa, TpH
u YeTbIpe cynepkanapa. [lonydeHnsie pe3y1bTaTsl 3aHECEM B TaOMHILY.
BpeMs nepenaun naHHbIX !pep PACCUHTBIBACTCA TIO (popmyre (2).
L
Lo & —
nep ;/
) (2)
rae L — nnuna uadopmanuontoro 61oka, 6um; V — ckopocts nepejaun gaHubx (a1s APCO 25
cocTaBisIeT 9,6 kbum/c), bum / c.
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BpeMﬂ epegaun Onoka Hii(bOpMaI_[HH, COCTOALICTO M3 OOHOTO CyNepKaipa C MpOCThIM MapKe

6120

POM KOHIIa COOOINEeHHS, COCTABASST Lot = = 0,6375c.

9600

Paccunraem BpCMs riepedadnu U Ons OJI0KOB ¢ ABYMsI, TPEMS M YETHIPEMSA CyII€EpKaapaMH 1
3aHECEM NTONTYYCHHBIC JJaHHBIC B MATYIO KOJIOHKY TﬂGIIHIIBI.

Konwmectro cynepkanpos Liug, 6um L,,, 6um Lesosens Oum Lneps €
B 6J10Ke JaHHBIX g r

1 1584 6120 4700 0,6375

2 3168 7848 8156 0,8175

3 4752 11304 11612 1,1775

4 6336 14760 15068 1,5375

Ha ocHOBe 3THX JaHHBIX NOCTPOUM IpadyK 3aBUCHMOCTH BPEMEHH TI€pPEadyy OT KOJIHYECTB
Cynepkazpos B 6JI0Ke, KOTOphIH nepenaercs. I'paduk npencrasieH na puc. 1.
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OJINYECTBO cynepxaﬂpoa. €a.
BriBoanl

V3 pucyHka BHIHO, 4TO MPH YBEIHMYEHHMH KOJIUYECTBA CYIIEpKaipoB B OJ0ke HHQOpmaluy,
BpeMs Inepeaayu ypenuuupaetcs. [JoaToMy HEOOXOAMMO yMEHBLIMTHL 00be€M HH(pOpMAIUK, YTOOH
OHa MepefaBalach ¢ MOMOLIBIO OJHOTO CyNepKaapa, YTo, B CBOIO 04Yepe/lb, YMEHBIIUT BpeMs mepe-
Jlayd U YyBEJIHMYHT CKOPOCTh NEepeIadH.

TaxuMm oOpa3zoM, A8 yMEHbIIEHMA BPEMEHH l€pelayl HEeoOXOAUMO IMPUMEHSATH METOIHI
KOJIUPOBAaHUS JIaHHBIX, TO3BOJIAIOILNE YMEHBIUWTL 00BEM JAHHBIX, HO IIPU 3TOM COXPAHSITH 00BEM
nHpopManuu. PermeHuemM 3ToR 3aJa4y HEPA3PLIBHO CBA3aRO C IIPUMEHEHHEM METO/IOB M CPE/ICTB
KOMIAKTHOIO MpeJICTAaBICHUs! MIIH CXKATUA JAHHBIX, TO3BOJISIOMIMX HE TOJILKO COKPATUTh UX 00BEM,
HO ¥ MHHHUMH3UPOBATb BpeMs nepejadyd MHGOpMAlMH IO KaHalaM CBA3U U ¢opMHpOBaHuH<m
rpaguyeckoit Mojieau B yCTpOHCTBaX 0TOOpaXKeHysl.

IlpyiMeHeHHe METO/IOB M CPE/ICTB CXKATHA [JaHHBIX [03BOJUT YBEIUYUTH TAKKE TIPOH3BOIH-
TENBHOCTh W KaueCTBO B IIEJIOM BCEH WHPOPMAUMOHHON MOACHCTEMBI M IIOACHCTEMBI XPaHECHHS
uHpopmanmi.

Crnucok anteparypel: 1. Ipovakos, FO.A. CtanaapTsl H CUCTEMb IIOABWXKHOH paanoceazn. — M. : Oko-
Tpeuns Ko, 1997. — 238 c. 2. Kopoavosa, HA., Kosmyn, 1. B. Ontumizauis nepenaul BineoiHpopmauiinux
MOTOKIB MO flAaKETaX B CHCTeMax TPaHKIHMoBoro 3g’a3ky ctannapty TETRA // 36. nayk. npaub YkpJIA3. -
2011, — Ne 127. - C. 39-43.
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