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Habnronenue 3a MOTOKOM COOOIICHHIH O3HAYacT
W3BIICUCHUE W HAKOIUICHWE CYIIECTBEHHOW WHQOP-
Malliid O Ha3HAYCHWHM U COJCPKAHMHU KOHKPETHOTO
COCITMHCHHUS B 3alllUINCHHONW CETH B pe3ylibTare Ie-
pexBaTa ceTeBbIX cooOImeHui. Takoit HHpopMaIuei
MOTYT OBITh HJICHTH(HKATOPHI MAPTHEPOB, YaCTOTA
WX BBI3OBOB, (DakThl OOMEHa CYIICCTBCHHBIMH JaH-
HBIMH TIPH BCEX COCIUHCHHUAX WJIM TOJBKO M30paH-
HBIX; MEXaHH3M pPaclO3HABAHHS BAKHOTO COCIUHE-
HUS — 10 KOHQUTYPALINH, JTTMHE WM YUCITy COOOIIe-
HUH; COOBITHSI, KOTOPBIC CIIEAYyEeT OXKHAATh IOCIIEe
CICIMATBHBIX TEPErOBOPOB MEXKIY KOHKPETHBIMHU
MapTHEpaMH, U, KOHEYHO XKe, HETIOCPEICTBCHHO CaMU
nepeaaBacMble TJaHHBIC.

HecmoTpst Ha TO 4TO COOOIIEHHUS MOTYT OBITh
3amr(ppOBaHbl, a HEKOTOPBIC MEPHI 3aIIUTHI OT aK-
THUBHBIX BTOP)KCHU MOTYT OBITh BKIIIOUYCHBI B IIPO-
TOKOJI 3alllWThI, MpoOJieMa HECAHKIIMOHHPOBAHHOTO
HaOMIONEHNsI 32 TIOTOKOM COOOINCHUH aKTyasbHa.
Takoe HECaHKIIMOHWPOBAHHOE HAONIOJEHUE TMpel-
CTaBJsieT co00# OJIMH W3 BUOB MACCUBHOTO BTOpPKE-
Hus. Kakue ObI KOHTpPMEpHI HE MPHUMEHSUIHCH TpPU
nepeaadye JTaHHBIX, BCera MOKHO MOA00paTh HM30IIl-
PEHHBI MeTOJ HECAHKIIMOHHPOBAHHOTO HaOMIO/E-
HUS Jaxke 0e3 JOMOJHHUTEIBHBIX CBSACHHUH O JIeraib-
HBIX MOJIb30BaTEISAX CCTH.

KonduaeHnuambHOCTh TOTOKA COOOIICHUH 03HA-
YaeT, YTO HUKTO, JaXe MPH HAIWYHUU JOCTYyIa K Ka-
HajaM TepeJayd W y3JiaM KOMMYTAIldM CeTH, He
JIOJDKEH HWMETh BO3MOYKHOCTH YCTaHOBUTH, KaKOTO
TUNIA U KaKue JaHHBIC TEepPEeNaloTCs TOIb30BaTEII0
WM TIOCTYMAIOT OT IMOJIb30BATeNs, a Takke 00beM
MepeChUTaEMBIX TaHHBIX U aJipeca Ha3HauCHUsI.

B coBpeMeHHBIX BBIYHCIHUTENBHBIX CHCTEMaxX
obecrnicyeHre KOH(DHUICHIMAIBHOCTH TOTOKA COO00-

HICHUH MPEeIyCMaTpUBAaEeT MACKUPOBKY CIIETYIOIIUX
mapaMeTpoOB: YaCTOTHI epeIadn COOOMICHUH, ITHHBI
coo0IIeHn, KoH(pUrypanuii cooOIIeHnH, KOHPUTY-
panuii oTIpaBUTEIb-TI0NTyYaTeb (aApecoB), mepena-
BaeMBbIX JTaHHBIX.

C TOYKM 3peHHs 3alUThl WHPOPMALUU HUMEHHO
MIaCCHBHBIC BHJIBI BTOPXKECHUH HamboJee TPyIHO BEI-
sBUTh. ClIeoBaTeIbHO, HUKOTJA HEU3BECTHO, Kakas
yacTh WH(pOpMALMK MEepeXBadyeHa, a JOKa3aTeIbCTBO
3aIIMIIEHHOCTH CHCTEMBI B IIEJIOM IIpEBpaniaeTcs B
Cepbe3HyIo mpoliieMy.

C (usuueckoit TOUKH 3peHUs pa3InyaioT paauo-,
BOJIOKOHHO-ONTHYECKHE, BBHICOKOYACTOTHBIE KaOenb-
HBIC W TIPOBOAHEIC KaHAJBI Mepenadn WH(opMamum.
CymiecTBylomue MOAXOOB K 3aIllUTe KaHAJOB B IIc-
JIOM CXOZHBI, IO3TOMY B HajJbHEHIIEM OyneM yKasbl-
BaTh MX OTIIMYHS TOJBKO B CIIy4ae HEOOXOIMMOCTH.

Ha ocHoBe aHanmm3a COBpeMEHHOW JUTepaTyphl
110 3alIUTE I/IH(l)OpMaHI/II/I B KaHaJ1aX nepeaadiu MOXHO
cenarhb CIeIyIOIIe BHIBOIbI:

— Mephbl 3allUThl, KpoMe Mep HO 0OHApy>KEHHIO
ammapaTHRIX 3aKIafoK, Kak MpPaBHIO, BKIIOYAIOT
MPUMEHEHHUE CIECIUATBHBIX aITOPUTMOB MIH(pOBa-
HUS, pean3alyio MH(GPOBAHUS 110 BO3MOKHOCTH Ha
pazabix ypoBHAXx wmogemu OSI, crneumanbHble H
YCIIOKHEHHBIE TTPOTOKOJIBI TIePeayuu;

— KpoMe KpUNTOTpapUueCKUX, HCIOIb3YIOTCS
creraHorpaduyecKkue MeTOJbl 3allMThl IepeaaBac-
MBIX JJAHHBIX;

— CYIIECTBYET METOJ, JOTIONHSIOMIMA BO3MOXK-
HOCTH TIIEPEYMCIICHHBIX METONOB, — IIOBBIIICHHE
CKPBITHOCTH TApaMeTPOB MH(POPMAIIMOHHBIX CHUTHA-
JIOB Ha OCHOBE YIIPABISIEMON TIOJISIPHU3AIIHH.

CKpBITHOCTh KaK Mepa 3aluThl HHpopMa-
UM B KaHajax nepegayd. CKpBITHOCTh KaHala



nepeaayn MHGOpPMaIK — 3TO €ro CrocoOHOCTh MPO-
TUBOCTOSITh TEXHHYECKOW pa3BelKe IepenaBaeMbIX
CUTHAJOB M TEM CaMbIM 3aTPyAHUTH IMEpeXBaT HH-
(hopmarmu 1 co3maHue oMex.

W3BeCTHBI 4YaCTOTHBIN, CTPYKTYpHBIA, alrOpUT-
MUYECKHH, BPEMEHHOM, aMIUIMTYOHBIA, MPOCTpPaH-
CTBEHHBIM METO/ABI TOBBIMIEHUSI CKPBITHOCTH [1].
B 10 xe Bpems mpeacTaBisieT UHTEPEC METOJ MOBbI-
LICHUsI CKPBITHOCTU Mepeadn MH(opManuu, ocHO-
BaHHBIN Ha TOJSPHU3AIMOHHBIX CBOMCTBAX 3JIEKTPO-
MarHuTHBIX BOJIH. Bonpocam mucnonb30BaHus ynpas-
JSeMON MONApU3ALMK IJIsl CIIEHUAIBHOTO IpUMeEHe-
HUSI TIOCBSIIIEH s paboT aBTOpa cTarhu. Tem He
MeHee, NMPaKTUYECKOe MPUMEHEHHE TaHHOI0 MeTona
UMEET CBOM O0COOEHHOCTH, KOTOpPbIE CTOUT PacCMOT-
peTh mozpobHee U B CPaBHEHHUH C JPYTHMHU METOa-
MU 00€CIEeUEeHUs CKPBITHOCTH.

CyIIHOCTh YaCTOTHOTO METO/A CBOJIUTCS K Tepe-
CTpOWKE MPUEMOTIEPEIAIONINX YCTPOUCTB B TIPOIEC-
ce ux pabOTHI U YaCTOTHON MacKHPOBKE U3ITyIACMBIX
panuocurHanoB. llenecoobpa3Ho, MOMHMO TOTO,
MPUMEHEHHE CKPBITOW YacTOThl (MOCTOSSHHOW WITH
M3MEHSIONICHCST BO BpeMeHH). YacTOTHBIA MeTo[
HampaBJIeH Ha TO, YTOOBI 3aTPYJHHUTH MPOTHBHHUKY
oOHapyxeHue pabodeil YaCTOTHI PaJrodIEKTPOHHOTO
yCTpOHCTBAa ¢ HEOOXOIMMOW BEPOSATHOCTHIO WM €€
U3MEpPEHHUe ¢ TpeOyeMOi TOUHOCTHIO.

[IpumMeneHue CKpPBITON YaCTOTHI 4acTO HE TO3BO-
JSeT 3JIOYMBIIJICHHUKY CO37aBaTh IOMEXH, IIPH-
[ENBHBIE M0 3TOM YacToTe; MpUYeM, 4eM OOJbIe
JUara3oH CKPBITBIX YacTOT, TeM MeHee I(PPEeKTHUB-
HBIMH OynyT momexu. YacToTHass MaCKHPOBKa H3ITY-
YaeMbIX PaJMOCUTHAIOB CBOIUTCS K OIHOBPEMEH-
HOMy HcHonb3oBanuio N, (N, >1) nepemarommx

YCTPOICTB B COCTaBE OAHOIO PAJUO3IEKTPOHHOTO
ycTpoiicta. Bee N, mepeparomux ycTpolcTs pabo-
TaIOT Ha Pa3HbIX U JAJIEKO OTCTOSIIUX APYT OT IpyTra
HECYIINX YacToTaX, HO (GOPMHUPYIOT OIMHAKOBO MO-
IyTUpoBaHHBIE CUTHAIBI. OOpabaThIBaThCS B MIPUEM-
HOH yCTaHOBKE MOI'YT TOJIBKO 1, 2, ..., N, CUTHAJIOB.

[Ipu TakoM yCIIOBHU M OYCHB OOJBILIOM pa3HOCE pa-
0ourx 4acTtoT y NV, mepenarolinx yCTPOUCTB pa3Be-
JIBIBAEMOTO PaIHO3IEKTPOHHOTO YCTPOMCTBA MOXET
norpeboBarhcs IV, Tepenanux yCTpoOHcTB, GopMHu-
PYIOIIHMX 3arpafuTeNbHBIC TIOMEXH, U HaBepHsAKa N,
MepeNaroIIuX YCTPOUCTB MPU CO3JaHUU MIOMEX, TPH-
LIeNIBHBIX 110 yacToTe. [Ipumenenue N, nepenarommx
YCTPOKMCTB MOMEX MCKIFOYCHO B 3HAUYUTEIHHOM YHC-

Jie CITy4YaeB, 4TO CBSI3aHO C OTPAHHYEHHSIMH MACChl,
rabapuToB, TIOTpeOJIeHNsI PHEPTUU U T. 1. BmecTe ¢

TEM IPH HCIOIB30BAHMM MHOTOYACTOTHOTO H3Iyue-
HUS YCIIOXKHSETCS pellleHne MpoOIeMBbl 3JIEKTpoMar-
HUTHOH COBMECTUMOCTH.

CTpyKTypHBIH METOX MOBBIMICHNS CKPBITHOCTH
OCHOBAaH Ha HCIIOJIb30BaHHUH KBa3HCquaﬁHLIX CHUTI'-
HanoB. CyIIHOCTh JIQHHOTO METOZIa COCTOHT B TOM,
YTO pa3BeIbIBAEMOE YCTPOHCTBO (HOPMHPYET IIyMO-
HOAOOHBIN CUTHAJN MIIM KOJOBBIE TPYMIIBl HMITYIIECOB
(crmoXHBIE CUTHAJBI), 3aKOH OOPaOOTKH KOTOPBIX
3JIOYMBINIJICHHUKY HE M3BeCTeH. THITMYHBIMHU Tpes-
CTAaBUTCIIIMU TAKUX KOJOBBIX TPYIIIl SBJIAKOTCA M-
MOCIIEI0BATEILHOCTH, KOIBI bapkepa n apyrue THIIBI
CIIO)KHBIX CHUTHAJIOB. B mpocreimmx ciaydasx cTpyk-
TYpHasi CKPBITHOCTb JOCTUTAeTCs TEM, YTO K IOCIIe-
JOBAaTeIbHOCTH HMITYJIECOB, OTOOpaXKaroMuX Iepe-
JlaBaeMble COOOIIEHHs, JOOABIAIOTCA HMITYIBCHI,
KOTOPBIC MPOTHBHUKY MPECACTABIAIOTCA XaOTHUYCCKU
CIEIYIOIIUMH, U B TO K€ BPEMS W3BECTHBI IS IIPU-
€MHOM yCTaHOBKU pa3BEbIBAEMOI0 PagHO3IEKTPOH-
HOTO YCTPOMCTBa. Y NpPOTUBHHUKA IIPU 3TOM BO3HHU-
KaloT 3aTPyIHEHHs IO ONPENENICHHUIO BHAA MOTYIIA-
L[UH, UCTIOJIb3YEMBIX KOJIOB U T. J., YTO CHUXKAET BO3-
MOXXKHOCTh CO31aHHMA 3((CKTUBHBIX PATHOIIOMEX.
KBaszucnyuaiiHble CHTHaJBI MOTYT HPHMEHATHCA B
CaMbIX Pa3HOOOpa3HBIX IO CBOEMY HAa3HAUCHWIO pa-
JUOTCXHHUYCCKUX yCTpOﬁCTBaX.

BpemenHoi#t MeTo OBBIIIIEHUS! CKPBITHOCTH OC-
HOBaH Ha YMEHBIICHWH UINTEIBHOCTH M YacTOTHI
MOBTOPEHHsI M3IydaeMBIX panuocurHanoB. Eciu 3a
BpeMs MOJArOTOBKHM PAJAMOTEXHHUECKOTO YCTPOUCTBA
K paboTe n ero (pyHKIMOHHUPOBAHUS PaJHOCHTHAIEI
HE M3JIyYaloTCs, YTO XapaKTepHO Ui CHCTEM Mac-
CHBHOTO CaMOHABEICHHS, NACCHUBHBIX PaJHOIEIICH-
ratopoB U T. M., TO 3TO YCTPOHCTBO, COpepxaliee
JMIIb NPUEMHYI0 YCTaHOBKY, OKa3bIBAaeTCs MPAKTH-
9YECKH CKPBITHBIM.

AMITIMTYIHBI METOJ| TOBBIIIEHHS CKPBITHOCTH
MpelyCMaTPHBACT CHIDKEHHE MOINHOCTH Mepesaro-
IIIEr0 YCTPOHCTBA pPa3BEABIBAEMOI0 paJUOTEXHUYE-
CKOTO YCTpOIicTBa ¢ TeM, 4TOObI MOILIHOCTh CHI'HANA
Ha BXOJIE Pa3BebIBATENBLHOIO MIPUEMHOIO YCTpOiicTBa
OblTa MEHbIIIE €r0 peaJbHOW 4yBCTBUTEIHHOCTH. Ta-
KO MeTOJ] MPaKTHYEeCKH HEIenecoo0pa3eH, MOCKOMb-
Ky TIpH 3TOM YXYALIAeTCs MOMEXOYCTOWYHMBOCTH pas-
BE/IbIBAEMOT'0 PAAUOTEXHUUECKOTO YCTPOUCTRA.

ITpocTpaHCTBEHHAs! CKPBITHOCTh OIpPEAEISIETCS
IMarpaMMaMH HalpaBJIeHHOCTH AaHTEHHBIX CHCTEM,
UCTIONB3YyEeMBIX B PAa3BEIBIBAEMOM pPAIHOTEXHUYE-
cKkoM ycTpoiictBe. OHa TeM BBIIIE, YEM YK€ AHA-
TrpaMMa HalpaBJICHHOCTU NPUMCHACMbBIX AHTCHH U
HIDKE YPOBEHb UX OOKOBBIX JICTIECTKOB.
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DNEeKTpOMarHuTHasl BOJIHA C Bpallaroliencs mo-
Jspu3anueil MO3BOJSIET NPUMEHUTh Kaue€CTBEHHO
HOBBIE CIIOCOOBI Tepenadyn COOOUIeHUH MOy
TapamMeTpoB MOJSIPU3ANMOHHON CTPYKTYpHhI. Mcmonb-
30BaHME B PAJAUOIUHUSIX MOJIAPU3AIMOHHON MOITYIS-
LUK AT BO3MOXKHOCTb IOJIYYHUTH PsAJ HOBBIX IIO-
Je3HbIX QYHKIWA. B wacTHOCTH: mepenaBaTh Ha Of-
HOU HecyIel YacToTe 2 He3aBUCHMBIX COOOIIEHUS C
OTHOBPEMEHHON MOMYJSIMEN NBYX MMapaMeTpOB IO-
JSPU3ALMOHHON CTPYKTYpPBI; OCYIIECTBIATH COMPS-
JKEHHME PA3JIMYHBIX BUJOB IOJIAPU3ALMOHHON MOAY-
JSIUM C U3BECTHBIMU BHJIAMH MOIYISLUH; UCIONb-
30BaTh AN Mepeaayd MHPOpMalUU IIyMONOJ0OHbIE
IO TTOJIIPU3ALNHU CUTHANEI; COKPATUTH d(PPEKTUBHYIO
LIMPUHY CHEKTpa curHaia 0e3 CHIDKEHHs] CKOPOCTH
nepenayi HHHOPMAIIHH.

OTIMYNTENEHON YepTON MONSIPU3AIMOHHON MO-
TYJSALWN SBISIETCS TO, YTO TIPU 3TOM BHJIE MOIYIIS-
LMK MHTEHCHBHOCTh PaJUOCUTHaja (CymMMa KBajapa-
TOB OTHOAIOUINX TONSAPU3ALMOHHO-OPTOTOHATIBHBIX
KOMIIOHEHT) OCTAeTCsI IIOCTOSHHOH, TaK e KakK U ero
obmias (asza 1 yacToTa, TOrma Kak aMIuiuTyaa u (hasbel
MOJISIPU3AMOHHO-OPTOTOHABHBIX  COCTABIISIOIINX
SIBILIFOTCSL (PYHKIMSIMH MOIYIHPYIOIIETO COOOIICHUS.

[Monspu3auoOHHbIE MOIYNATOPEl MOTYT OBITH
HCIOJIb30BaHbl HE TOJBKO AJI HENPEPHIBHOW, HO U
JUIA AUCKPETHON MOIYJISLMU HapaMeTpoB MOJspHU3a-
uuu. Jns JUCKpeTHON MOJsIpU3alliOHHOW MOIYs-
UM MOKHO CKOHCTPYHPOBATh W CIICHH(PUIHBIE MO-
IYJIATOPBI, OCHOBaHHBIE HAa MEPEKIIOYEHUH SHEPIUU
TeHepaTopa BEICOKOYACTOTHBIX KOJIeOaHHi OT OJHOTO
npeoOpa3oBarelis NOJSAPU3ALUH K IPYTOMY.

TakuMm 00pa3oM, Kak U JIpyrue BUABI MOIYIISINY,
MOJISIPU3ANMOHHAS. MOIYJISALUS MOKET OBITH HETpe-
PBIBHOM UM JUCKPETHOM.

HenpepsiBHass nonspu3aloHHas MOZAYJISALMS
(ITM) paznuuaeTcs mapaMeTpaMu, KOTOpble MOIYIIH-
pYIOTCS TepeaBacMbIMH COOOIICHHUAMH, a TaKKe
DIyOMHOH MOIYNAMUN WIM 3HAYCHISIMA JCBHAIHA
napaMeTpoB MOJApU3ali. B 3aBUCUMOCTH OT 3Ha-
YeHMs JEBHALMU YIVIa JUIMINTHYHOCTH U yIJIA OpH-
eHTauuu MeHseTcs 3¢ (eKTUBHAS LIMPUHA CIEKTpa
I[IM-panuocursana.

Ecin neBmanus ymia SIDTUOTAYHOCTH WU (M)
yIJla OpUEHTALlMU He TpeBbImaeT /4, To 3pPeKTHB-
Hag monoca I[IM-curnana paBHa momoce AM-cur-
Haia, u Takas [IM HasbiBaeTcs y3komonocHoi. Ilpu
OONBIINX 3HAUCHUSX JICBHAIIMH ITAPaMETPOB MOJSIPH-
3auuu crnekrp [IM-curxana cCyniecTBEHHO paciuups-
ercsi, U Takasg [IM HaspIBaeTcs MIMPOKOIOIOCHOM.
OnpezneneHys MUPOKONOIOCHOCTH U Y3KOIMOJOCHO-
ctu [IM oTHOCATCS HE TOJIBKO K HETPEPBIBHOM, HO U
K nuckpetHoit [TM.

B 3aBucuMOCTH OT BHJa MOAYIMPOBAHHOTO Ma-
pameTpa MOJIAPU3AIMOHHON JUarpaMMbl Pa3IndyaroT
MOIYJIALIUIO:

— yIyia 3JUIMIOTUYHOCTH; B ATOM Cllyyae MOJISpH-
3aIMOHHAs MOIYJIALHS 0003HAYACTCS M,;

—yIla OpUEHTAlMU TOJISIPU3ALUOHHOTO BIUIUII-
ca—I[1Mg;

— OJHOBPEMEHHYI0O MOAYJSIUIO YIJOB BJUIUI-
TUYHOCTH M opHueHTauun 1M WM COBMEIIEH-

Hyto IIM.
B mocnexgnem ciydae mapameTpsl @ B 6 MOTyT

¢, 6

MOJYJIHPOBATHCS TUO0 ABYMsI HE3aBUCHMBIMHU COO0-
menusMu S1(f) 1 S5(f), 160 OTHUM U TeM 3Ke c000-

menueM S(¢f) (Hampumep, A TOBBIIEHUS JOCTO-
BEPHOCTH IepeIadd COOOIICHUS).

MonynupyeMoe n3yyeHHe MOXKeT ObITh Kak He-
MPEPBIBHBIM, TaK M MPEPHIBUCTHIM, HWMITYJIbCHBIM.
B nocneaneM ciydae roBopsAT O MOJIAPU3ALMOHHON
Monyssiiuu uMityascoB (IIMU) HenpepsIBHBIM TIpo-
LECCOM.

B Tex cmydasx, Korna coCTOSHUE MONSApU3ALUU
BOJIHBI MOXET B MpolLecce MOAY/SALMHM INPUHUMATh
TOJIBKO JUCKPETHBIE 3HAUEHUs, MOIYIALNIO Ha3bIBa-
0T TOJIsIpU3anoHHO-uMMyIbcHOM ([TMM) nmmm muc-
KpETHOW MOJIApU3allMOHHON Momymsanueil. [lpu atom
B O0O3HAYEHWH H3IYyYaeMOT0 CHUTHajla MEpBbIe HH-
JIEKChl OTHOCATCS K MOIYJIMPYIOUIEMY IIPOLECCY
(AM, BUM, 1M, KNUM), a nocnenHue 2 o3Ha-
YarT BHJ, COOCTBEHHO TMOJSAPU3ALMOHHON MOYIIS-
1107058 HM(p, [IMg, HM(p’ o

Tabnuya 1
Henpepsiras [IM|  [uckpernas IIM Henpepsiras [IM Juckpernas [IM
AI/IM-HMQ ANM- 1M, o
BUM-IIM BUM-TIM_
M ¢ 9,
® LIAM-TIM,, .0 IIUM- TIM,,
KI/IM-HM(p KUM- IIM 0,0
AVIM- TTM, MM,
KsanToBannas ITMM,
BUM- IIM, @
MM, MU, Kganrosannas [TMM,,
M- TIM,
KsanToBanHas HI/IM@ 0
KNM- TIM, HMI/Iw o >




Krnaccudukanus BHIOB MOJIAPU3ALMOHHON MO-

IyNALIWW TpefcTaBileHa B Ta0n. 1, kotopas, OJHAKO,
HE SBIIETCS MOJMHOM. B wacTHOCTH, B Hee He BKITIOYC-
HBI BUJIBI TOJSIPH3AIIMOHHON MOIYILIIMKE B COIIPSDKE-
HUH C MOOYJLIMEH APYTHX IMapaMeTpPoOB AIEKTpOMAr-
HUTHOH BOJIHBL, HATIPIMED YaCTOTHI WK (ha3bl.

B o6iacTr BEICOKOUACTOTHBIX YCTPOHCTB CUCTEM
CBs3HU CHOCO6I)I HCIOJIb30BaHUA TOJIAPU3aIUOHHBIX
CBOMCTB QHTCHH OTHOCSTCS B HaCTOAIICC BpEMsI K
YHCITy OCHOBHBIX METOOB MOBBIIICHHS TPOITYCKHOM
CIOCOOHOCTH KaHAJOB Tepenadn WH(popManuu u
YMEHBIICHHUSI BO3JCHCTBHUS MMOMEX B MHOTOKAHAJIb-
HBIX cucTeMax. OIHaKoO B HACTOSIIIEE BPEMS MCIIOIb-
3yIOTCSL TONBKO JIByXKaHAJIBHBIE OPTOTOHAJIBHO-
MOJIIPU30BaHHBIC aHTCHHBI JJI1 o6pasoBaH1/1$1 MHOTO-
KaHAJIBHBIX CHCTEM mepenadyd uHpopmarmu. M3Be-
CTEH Ccroco0 mepemayu MHPOPMAIUH, OOBEIUHSIIO-
IIAH MONSPU3AIMOHHBIC CBOMCTBA CUTHANA W IIU]-
pammio cooOmeHMid. DTO KBAaHTOBO-ONTHYECKAS CHU-
cTeMa Tepenayd WHPOpPMANWUA C IBYMS OpPTOTO-
HAJIEHO-TIONISIPU30BAHHBIMY KaHAJIAMH.

B mporiecce ananm3a paguoCUrHaia MOXKHO BbI-
JICITUTD CIICIYIOIIHE TAIbBI:

1) onpeneneHrie MOMEHTA Havyala Mepeiady;

2) ompeznerneHue pabodeii YacTOTHl CTAHIINY;

3) ompeneneHre TapaMeTPOB MOJSIPU3AIHN;

4) mpuHATHE pemeHus 00 MHPOPMAITMOHHOW He-
Cylei CUTHamna;

5) 3anuck nHGOpPMaNUY;

6) oOpaboTka nHpOopMaUK (KPUINTOAHATH3).

[Ipeobnanaromye BUIBI CKPBITHOCTH TS KaXKI0-
TO U3 3THX ATAIlOB MPUBEICHEI B TaOM. 2.

Mertonpl, TO3BOJSIOMINE BOCCTAHABIMBATE FC-
XOJTHOE COOOIIEHUE TOJIBKO O MU(POTEKCTY, HA3bI-
BaIOTCA MeToIaMu KpuntoaHaiamusa. [1ndpsr momxHsl
obecreunTh HEOOXOAUMBIN YPOBEHB CTOHKOCTH TIpe-
obpazoBanusi. OYEBHIHO, YTO YPOBEHb CTOMKOCTH
3aBUCHUT OT KOHKPETHOTO BUAa ataku. [lox croiiko-

CThIO TOHUMAETCS TPYJOEMKOCTh BOCCTAHOBIICHUS
KITtoYa MUQPPOBaHHUS WM HEU3BECTHOTO HCXOHOTO
TEKCTa MO Kpunrorpamme it Haubosee 3dhdekTus-
HOTO METOJIa KPUNITOAHATN3A.

C mo3unwii CEro HSIIHETr0 IIHS BCE JIOJITOBpE-
MEHHBIE AJIEMEHTHI CUCTEMBbI 3allIUThI JOJDKHBI MPENI-
TOJIaraTbCsl M3BECTHBHIMU  TMOTEHIUATBLHOMY  3J10-
YMBIIJICHHUKY. B mocnenHion  (GopMylIHpOBKY
KPUIITOCUCTEMBI BXOAST KaK YacTHBIM ciy4yall cu-
CTEM 3aIlIUThI.

ComntacHO COBPEMCHHBIM TPEOOBAHUSAM K KPHII-
TOCHCTEMaM, OHH JIOJDKHBI BBIICPKUBATh KPHIITO-
aHaJM3 Ha OCHOBE M3BeCTHOTO anroputMa. Cozmanue
KPHIITOCUCTEM C JIOKA3yeMOW CTOMKOCTBIO SIBISICTCS
MPeIMETOM Pa3BUBAIOIICHCS TEOPUH H MPEIICTABIACT
c000Ii JOCTATOYHO CIIOXKHYIO MPOOIIEMY.

OO6ocHOBaHME HA/IECKHOCTH HCIOJB3YEMBIX CH-
CTeM OCYHICCTBIISETCSA, KaK MPaBUIIO, DKCIIEPUMEH-
TabHO TMPU MOJICTHUPOBAHUH KPUMTOAHATUTHYECKHUX
HamajeHUI C MPUBJICUCHUEM TPYIIIHI ONBITHBIX CIIC-
UAMCTOB. VIM MpeocTaBisiFoTcs 3HAYUTEIIBHO 00-
Jiee ONaroNpusITHBIC YCIIOBUS MO CPaBHEHHUIO C TEMH,
KOTOPBIE MOTYT HaOIIOAAaThCA HA MPAKTHKE B TMPEJ-
nojlaraeMbIX  OOJIACTSIX TMPUMEHEHHUS KpPUIITOAIro-
putMa. Hammpumep, kpome mUQppOTeKCTa U alrOpUT-
Ma IpeoOpa30BaHUll KPUNTOAHATUTHKAM MPEA0CTaB-
JIIETCS BECh MIIM YaCTh HCXOAHOTO TEKCTa, HECKOIBKO
HE3aBHCHUMBIX MUPPOTEKCTOB, TOIYYCHHBIX C IIO-
MOIIbIO OJHOTO M TOTO € KJII04Ya, WU MU(POTEK-
CTBI, MMOJIy4aeMble U3 JaHHOTO OTKPBITOTO TEKCTa C
TTOMOIIBI0 PA3NUYHBIX Kitoued. OIeHnBaeTcst CTOM-
KOCTh MCIBITBIBAEMOM CHUCTEMBI KO BCEM H3BECTHBIM
METO/laM KpHUNTOaHaln3a, Pa3pabaThIBAlOTCSI HOBBIE
MTOJIXO/IbI K PACKPBITHIO CUCTeMBl. Eciii B THX Ona-
TOTIPUSITCTBYIOIIUX B3JIOMY YCIIOBHUSIX KPUIITOCHCTE-
Ma OKa3bIBaeTCSl CTOWKOW, TO OHA PEKOMEHJYeTCS
JUTsI TAHHOTO KOHKPETHOTO IPUMEHEHUS.

[Ipu cpaBHeHMM ABYX MHUGPOB MPEANOUYTCHUE
OTJAaeTCSl TOMY, KOTOPBIN OKa3bIBAETCS CTOMKHUM B
0oJee )KeCTKHUX YCIIOBUSX TECTHPOBAHUSI.

Tabauya 2
Ortamnsl cbeMa [Ipeobnanatomue Dransl chema [IpeoGnanatomue
uH(pOpMaIUI BUJIBI CKPBITHOCTH UHpOpMALUH BHJIbI CKPBITHOCTH
CTpyKTypHas.
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NHdopMmaTuKa, ynpaBneHve 1 KOMMboTepHble TEXHON0rK

3HAYUTENbHOE MOBBIIIEHUE CTOMKOCTH JOCTHIa-
eTcs (opMHEpOBaHHEM aNTOPUTMA MU(POBAHUS TIOX
VIOPaBICHUEM CEKPETHOrO KIIoua MOJIb30BaTels.
[Iponemypa HAacTpOWKH BBITIONHSIETCS aBTOMaTHUE-
CKU IIPU BBOJE CEKPETHOTO KIIIOYAa OJHOBPEMEHHO C
(hopmupoBanueM kitoua muppoBaHus. OnHAKO MPU
HCTIOJIB30BaHUH CIIOXKHBIX IpOIenyp (GopmMupoBaHus
ITOpUTMa IMU(PPOBAHUS ATAKYIOMIUH BBIHYXICH
YATH OT MX PAacCMOTPEHHUS M CUUTATh CIIy4alHBIM
BBIOOp KOHKPETHOW MOAM(HKAINN (QYHKIUH TIHd-
POBaHUsA U3 KJacca NOTEHUHAIbHO Pealn3yeMbIX.

BHeceHne anropuTMHUYECKONW HEIETEPMUHHUPO-
BaHHOCTH (HEOIIPEICICHHOCTH) B MPOIECC KPUITO-
rpapuuecKiux MpeoOpa3oBaHU ITO3BOISET JOCTHT-
HYTb BBICOKOH KpumTocTolikocTu mudpa. M3BecTHo,
YTO IPU HUCIOJIB30BAaHUM IICEBAOCIYYalHBIX IOCIE-
JOBaTENbHOCTEH ISl MpeABApUTEIBHON IMU(ppaIn
curdana Ha HY MoIHOCTE MHOXKECTBA KJIIOYCH C DH-
Tpormeid 80 OUT TakoBa, YTO JUIS MOJHOTO €ro Tepedo-
pa mporieccopy ¢ OvicTpoaeiicTBueM 1 Mipx orL./c mo-
Tpebyercst 6onee 30 miH JeT. OMHAKO CKOPOCTH KOH-
pOBaHMsI Ha HM3KOM 4YacTOTe€ Maja U OIPaHUYMBAaET
OBICTpOACHCTBIE KaHANA CBS3U, a ACHIN(pANHs CHT-
HAJIOB, MPUMEHSFOIINX MPSIMOE KOAUPOBAHUE TICEBJIO-
CJIly4yallHBIMHU IOCJIEOBATEIbHOCTSIMU, XOPOLIO OTpa-
O0oTaHa (IMHEWHBIA M JUGEPEHINATBLHBIA KPHIITO-
anam3). K tomy e, Obictponeiicteue IBM mocrto-
SHHO PacTeT M, CIIel0BaTeIbHO, YMEHBILAKOTCA Bpe-
MEHHBIE 3aTPaThbl.

Takum 06pa3zoM, HaIM4YKE B CUTHAJE JTOTHYECKUX
YPOBHEH «HYISD» M «EIWHHIBDY OOJETdaeT MpPUEM U
aHaJIM3 HHPOPMALIMU CPEACTBAMHU 3JI0yMBIIIJICHHUKA,
TaK KaK OHHM JIETKO BBIIENIAIOTCS Pa3IMYHbIMU JIETCK-
TOopaMu. JIerko mpuHUMAIOTCSA U KoJIeOaHus CUrHaa,
BO3HHUKAIOIIME NPU MEepexoe OT OJHOTO JTUCKPETHO-
rO COCTOSIHUSI MOAYJIMPYEMOTO TapameTpa K JpYro-
My, 9TO XapakTepHO A (a30BOH MAHUMYIISIIN WA
[IBK. Bcerna MOXXHO NMpEATIONOXHUTh, KAKOE U3 AMC-
KPETHBIX COCTOSHUN TOJNAPU3AIMH COOTBETCTBYET
HYJIO», a KaKO€ «EIUHULIE», U NPUCTYIUTh K KPHII-
ToaHanu3y. [Ipu 3ToM B COBpeMEHHBIX CHCTEMaX CBsI-
31 TIPUBSI3KA JUCKPETHBIX COCTOSHHN OUT MH(OpMa-
UM K KOHKPETHBIM CTAllMOHAPHBIM COCTOSHHSAM HOJISI-
pu3auuM He u3MeHsieTcs. B CcBA3M € ATUM pa3iuyHbIe
BapHAaHTHI CIOKHOTO KOJMPOBAHUS M CMEITUBAHHS OUT
U OTCYETOB B MH(MOPMAIIMOHHEIX ITOCHUTKAX HE BIUSIOT
Ha BO3MOXKHOCTHU CPEJICTB 3JI0YMBILIUICHHUKA MO ChEMY
UH(OPMAIMH C paHOKaHAaIA.

Ecin nmepemaercs Hekuit koA, HampuMep
01011101....., TO IMEHHO TaK OH W OyIET TPHUHSAT
CpeJCTBaMU 3JIOyMBIIIIJICHHNKA, a Jlajiee BCE 3aBHCUT

0T METOJa KPHNTOAHAJIH3a M 3HAHMS aJTOPUTMOB
muppoBaHus.

OnHUM U3 BO3MOXHBIX TOAXOAOB K 3aIllUTE WH-
¢opMary B KaHaJle MEpefauydl MOXKET OBITH CIIeHy-
fommid. HeoOxoquMo He YCIOXKHSATH CHCTEMY IIH(]-
pOBaHUs, a CKPBITh «HYJIW» B KOIOBOH IOCBHUIKE B
BBICOKOYACTOTHOM CHTHAJIC WJIM 3aCTaBHTH CPEICTBA
3JIOYMBIIIJICHHUKA MPUHUMATh X HE B TOM MECTE,
[Jic OHU NEPEAAI0TCs B ACHCTBUTEIBHOCTU. YPOBEHb
CHUTHAJIa JOJDKEH OBITH IO BO3MOXKHOCTH HEH3MEH-
HBIM, 9TO COOTBETCTBYET II€pelavye BCEX «EIAUHHID).
«Hynm» 1omkHbI OBITh 3aMacKUPOBaHbI, Kak U mepe-
XOIBl U3 OTHOTO JWCKPETHOTO COCTOSIHHUS B IPYyToe,
nepenadei JTOKHBIX «EAUHHID).

JlononHUTENbHbIE BO3MOXHOCTH MOTYT ObITh
NOITy4eHb! (JOPMHUPOBAHUEM PACIIUPEHHOIO apCeHa-
Ja TONPU3alMOHHBIX OHArpaMM Uil Hepenadn
«OKpaIICHHBIX» «COUHUIY. J[Is 3Toro MoryTt OBITh
3G GEKTUBHO HCIOIB30BAHBI YaCTHYHO TIOJIAPH30-
BaHHBIC CHUTHANBI, TaK KaK BO3MOKHOCTH 3JIOyMBIIII-
JICHHUKA 110 ChEMYy IapaMeTpOB MOJSPU3AIMU CHI-
HaJla CUJIBHO 3aBUCST OT yIJIa HAOIIOACHUSL.

TakuM 00pa3oM, MOXHO CAENATh CIEAYIOIUE
BBEIBOJIBL:

1. Bce wncmonp3yeMble B HACTOSIIEE BPEMS BHIBI
CKPBITHOCTH — aMIUTHTYJHAS, BPEMCHHAs, YaCTOTHAsI,
MPOCTPAHCTBEHHAS, CTPYKTypHasT — O0ECIEeUMBAIOT
TOJIBKO TIOBBIIICHHE BEPOSTHOCTU MPOIyCKa Hadaa
nepenadr MHGOpPMaIMH JIMOO0 YacTH KOJOBOHM IOCHUI-
k. [Ipu 3TOM NpUHSTas 4aCTh MOCHUIKHU SIBIAETCSA I10-
cleoBaTeIbHBIM HA0OpOM OUT (HETpephIBHOM (yHK-
el mmdpyrome MOCIeoBaTeIbHOCTH) W MOXKET
OBITH BCKpBITa B OTPaHUYCHHOE BpeMs. [maBHON mpo-
OeMOi TOBBIMICHUSI CKPBITHOCTH SIBISICTCS, TaKHM
o0pa3oM, HalMYUe B IEPEAaBacMOM CHUTHAJIE JIHOO
joruueckux ypoBHed 0 u 1, 160 MONISPU3ALIOHHO-
BpeMeHHBIX 0 1 1, 4yTO BEAET K OHO3HAYHON UIECHTH-
(UKaIUKM CTAaHLMKM KaK CUCTEMbI Iepeaund uHQopma-
LU, NIepexBaTy U Aemmdpanuy cooOIEHU Wi mo-
CTaHOBKE IOMeX. JIydIme BO3MOXXHOCTH TI0 COBOKYII-
HOCTH XapaKTEePUCTHK CKPBHITHOCTH UMEIOT CHCTEMBI C
TIOJISIPU3ALIIOHHO-BPEMEHHBIM KOINPOBAHHCM.

2. TIpocTpaHCTBEHHYIO CKPHITHOCTH MOXKHO TIO-
BBICUTh 00pa30BaHHEM IHCKPETHOIO CHTHaja, B KO-
TOPOM 3aTPYJHEHO WM HEBO3MOXHO pa3feicHUE
JUCKPETHBIX COCTOSHUI OUT MHQOpPMALUK B Pajgro-
CUTHAJIE C TOYKH 3PSHHS CPEICTB 3II0yMBIIIICHHUKA.
B uneane Bce OWTHI HOMKHBI BOCHPUHUMATEHCS MU
KaK «eIMHHIBI», YTO AeNaeT NalbHEeUIni mporecc
pasBeIKH HEBO3MOXHBIM. B 3TOM oTHOIIEeHNH Gornee
BBITOJIeH KaHal cBsi3u ¢ npumenenneM BOJIC, Tak
Kak HaONIOIEeHHe CO CTOPOHBI CTCHKH BOJIOKHA IIPH-



BOJIUT K HEPA3TUYUMOCTH ITapaMETPOB YIIPABISEMOM
MOJIIPU3aLMK KaK MpU JTUHEHHON, TaKk U MPHU KPYro-
BOI1 MoJNsIpU3aLIMY.

3. CIpYKTYypHYIO CKPBITHOCTb MOXXHO TOBBICHTh
CIIEYIOIUMH Ty TSAMHU:

— obecniedeHNeM HEOIHO3HAYHOCTH  OTIpesesie-
HUS UCTUHHOIO 3HadeHus coctosgHuil 0 u 1 xaxmaoro
6ura nHpOpMaLNH, HE3aBUCUMO OT NPHHATOTO CPE-
CTBaMM 3JIOYMBIIIJIEHHUKA COCTOSIHUSA HECYILIETO Ia-
pameTpa TeKylero OuTa, YyTo BeIeT MPHU MOTOYHOMN
mmppanuu (T. €. OECKOHEYHOH, B OOIIeM ciydae,
JUTMHE aHAJIM3UPYEMOH MOCHIIKH) K HEBO3MOXKHOCTH
JanbHeimed nemmdpanuu (HamoMHuM, 4to mo K.
[IlenHOHY, HEBCKpBIBaeMOCTh IU(pa obecreunBa-
€TCsl UMEHHO IIPU BEPOSITHOCTHU IPaBUIIBHOIO OIIpe-
nenenust snawenuss oura 0.5), Tak KaK HEU3BECTHO,
JIEHCTBUTENBHO JIM MpuHATasA «1» — 310 «1», a «0» —
«0», a KOTMYECTBO BapuaHTOB IU(pa paBHO N!, rie
N — nnuHa nHPOPMALIMOHHOH MOCHUIKY;

— CHHTE30M allTOpUTMa CO37[aHUsl HCKYCCTBEH-
HOW MHOTIOKAaHAJIBHOCTHU C MEPEKIIOYEHHUEM I10JKa-
HAJIOB M0 CIEUUAIbHOMY 3aKOHY, ONpeNeIsieMOMY
KITIOUOM, TIPH KOTOPOM TMPOUCXOAUT pas3pbiB MHPpy-
romeit ¢pyaknun F(I, K). B atom cinydyae OuUTHI He
MOTYT OBITh MPHUHATHI CPEACTBAMH IIepexBaTa IOJ-
psif, TpUYEM YICNIbHBI Bec JEHCTBUTENBHBIX OWT
MOCBUTKA B KaXXKIOM MOAKAHAIE JIOJDKEH OBITh
YMEHBIIICH 10 BennuuHbl 1/M (M — ducno monkana-
JIOB), a TP M3BECTHOM AQITOPUTME TMEPECKIIOYCHUS
MIPUBOAUTH K CUTYallUH, U3JI0KEHHON BBIILIE;

— obecrieueHneM HenpeaonpeaAeTIeHHOCTH [2] an-
roput™Ma muppoBaHus (B YACTHOCTH, 3aBHCUMOCTH
OTIepaIiii WIH MPOLUEAyp MH(PPOBAHUS OT 3HAUCHHUN
OWUT UCXOMHOTO COOOIIEeHHs) Oaronapsi UCIOIb30Ba-
HUI0O MHOTOYPOBHEBOTO TMOJISPU3aIlMOHHO-BPEMEH-
HOTO KOJMPOBaHUSI.

N3BecTua CN6MIATY «/13TU» Ne 9/2014

4. BpeMeHHYI0 CKPBITHOCTh MOYKHO MOBBICUTbH HC-
MOJIb3Ysl BBICOKOYACTOTHBIM TPAKT JJIsl HaJIOMKEHUS
raMMbl Ha MOTOYHBIE MIM(PBI B peaJbHOM MaciuTade
BpPEMEHH C (POPMHUPOBAHHEM «XOJOCTOTO» KOZa, Koraa
nepenaya He OCyLIECTBIIAETCS.

5. AMIUIMTYAHYIO CKPBITHOCTb MOXKHO IIOBBICUTh
3a CYET HCIOJIb30BaHUS HMCKYCCTBEHHON MHOTOKa-
HaJIbHOCTH, TIO3BOJISIFOIIEN MAacCKHUpOBaTh CHUTHAJBI
Ka)10T0 MOJIKaHaJla CUTHAJIaMU IPYTHX IO/IKaHAJIOB.

6. HacToTHas! CKPBITHOCTD MOXKET OBITH TOCTUTHY-
Ta CO3JaHMEM HMMHTAaTOPOB, PabOTAIOMIMX Ha Pa3HBIX
4yacToTaX M HE MEUIAIONIMX OCHOBHOMY KaHaly M3-3a
HECOBIAJICHNS OJSIPU3ALMOHHBIX XapaKTEPUCTHK.

Taxum o0Opa3oMm, OCHOBHasl 3a7a4a — BHEApPEHHE
B MPAaKTUKy METOIOB M aJTOPUTMOB (pOpMHPOBaHHS
CUTHaJa B BBICOKOYACTOTHOM TPAKTE, IMO3BOJISAIOIINX
3a CYeT HCHOJIb30BaHUS MOISIPU3AIMOHHO-BPEMEH-
HOTO KOAWPOBAaHUS W HE3aBHUCHUMOTO CMEIIMBAHUS
KpaTKOBPEMEHHBIX COCTOSHUM MOJSIPU3allMOHHBIX
MapaMeTpoB IO ICEBAOCIYYalHHOMY 3aKOHY IIOJy-
YUTH [IOBBIIEHHBIE XapaKTEPUCTUKU CKPBITHOCTU
nepenadd HHpOpMAaIHH.

[IepememmBanue KpaTKOBPEMEHHBIX COCTOSTHUI
MOJISIPU3AllMA MOKHO pPaccMaTprBaTh KaK YacTHBIN
cllydall MHOTOKaHaJbHOM mepegadd B CHUCTEME C
MIPOHM3BOIBEHO KPOCCHPYEMBIMH (aIpeCyeMBIMH) HC-
TOYHMKAMHU U KaHaJaMHd. 3aJiada 1o 3amuTe cooole-
HUN B TIpolecce Mnepeaadu, ToOHUMaeMasl IHUPOKO, C
TEXHUYECKON TOUKH 3PEHHUS CBOJUTCS K CO3JaHUIO U
Pa3yMHOMY HCIIOJIb30BAaHHIO UCKYCCTBEHHOH MHOTIO-
KaHaJbHOCTH B OTHOKAHAJIbHOM CUCTEME.

JlaHHBIN TOAX0J] MO3BOJISIET MEPENTH, B YaCTHO-
CTH, K CO3/IaHHIO MOJHOCThIO OTEUECTBEHHOTO KBaH-
TOBOT'O MPOTOKOJIA CBSI3U C TpeOyeMBIMU XapaKTepH-
CTUKaMH.
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Use of electromagnetic waves operated polarization for increase

of information transfer reserve

Results of the analysis of operated polarization application opportunities of electromagnetic waves are given in article for

increase of information transfer reserve.

Electromagnetic waves, operated polarization, information transfer reserve
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