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DIFFERENTIAL SPECTRUM OF SPEECH
INFORMATION

In the conditions of widespread availability of com-
munication systems, each of the subscribers of information
exchange in most cases secks to achieve maximum confi-
dentiality during mutual communication. To meet this
need, a number of the latest technologies for the protection
of speech information have been developed and imple-
mented in the world. For example, the simplest software
and hardware means of protecting speech information in
the form of scramblers are known, or more advanced soft-
ware means of stream encryption in public messengers
WhatsApp, Signal, etc. Means of cryptography security of
speech information are also widely used in radio stations
such as Motorola, Hytera, etc. The issue of ensuring the
confidentiality of speech information in special purpose
communication systems is one of the key requirements for
such type systems. Despite the technologies used to ensure
the confidentiality of speech information, the number of
attempts to gain unauthorized access to it is constantly in-
creasing, so the issue of ensuring its security is currently
relevant. In this article, on the basis of previously known
research, it is proposed to present speech information in
the form of a differential spectrum based on its harmonic
model. The differential spectrum of speech information is
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obtained on the basis of differential transformations of
Academician of the National Academy of Sciences of
Ukraine H. Pukhov. To ensure the given precision of
speech information restoration in real time, the minimum
required number of differential spectrum discretes was
substantiated. It is shown and proven that the differential
spectrum of speech information considered in the article is
the basis for its use in an alternative system of encryption
of speech information with guaranteed cryptographic re-
sistance - the Fredholm's cryptosystem. The obtained re-
sults can be generalized to gain differential spectrums of
speech information, provided by other models, other than
the harmonic model considered in the article.

Key words: differential spectrum, speech information, dis-
crete, integer argument, transformation, harmonic model.
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YAOCKOHAAEHHSA METOAY TTIABUIITEHHA 3ABAAOCTIMKOCTI CUCTEM
BUABAEHHA CUTHAAIB 3ACOBIB HETAACHOT'O 3AOBYTTSA IH®OOPMAILIIL

Ousexcabap Aanres, Birasiii Capuenko, Bitaairi ITomomapenxo,

Cepriii Konnrko, Ipan ITapxomenxo

B npoyeci sussnenmns ma posnisnasanns cureanis unaokosux cuzaiis, AKi Mojcyme Gy cuzHatamu yugposux
3acobis HeeaacHozo 3000ymma iHGOPMayiy aKmyassHuM HUmariam ¢ niosuuenns sagadocmiiocni. Y cmanmmi 0oc-
S109CEHO 0C00AUB0CHIT 3acrmoc)8antia Ginbmpis 1uswkoi wacmonu. Piavmpis HussKoi dacmomu 3 K6adpamuynorw ma
ALHILHO10 3A0eHCHIENII0 8102YKY 610 6101020 cuerany. I Ipunyun pobomu ginsnipis noaseac y momy, mo 6UKoHYEmbcA
npoyec nidcymogysana. I Ipu yvory, Kopucruti cueran niocymosyenven Kozepermne, a cueHan 3asaou — Hexozeper-
mie. Kopucrnutl cueran s6iavutyenses, a cuetan saadu smermyenvea. 11i0 vac nodaui na 6xio airitinozo ma xéao-
pamuurozo Giavmpis npAMOKYmIHO0 IMRYABLY, AKUL IMINLYE CUZHANY CYHACHUX YUPDPOSUX 3acobis teeaacrozo 300-
Gymma iHgopMayii, 6usHakeri Heo0XIiOH: 0414 NOOANLIHLOZ0 BUKOPUCIIAHHA NAPAMENIPY BUNXIOHUX CUZHAAIE: Marie-
Marnuure cnooiéaris, Koegiyicnm Kopeaayzi, QUcnepeia, cepeorexsapaniiyme si0XujeHHs, EI0HOUEHHA BeAUUUHIY Cli-
eHanie 00 eaudHY 3a6a0 Y 4acos0My ma cnekmpanstomy eueaqdi. Obuucaeno koegiyicnm sucpamy. Lled xoegpiyi-
CHI NOKAI)E eQERINUBHICHIL SUKOPUCIIatHA Pinbmpie Hu3bKoi yacmomuy. FHasedero epagixu ocunarouoi nanpyeu 1a
61001 10€a161020 CMY206020 QBLAbIIPY NP NOOaKHI Ha 810 HPAMOKYIIHOZ0 IMRYABCY 3 DISHON0 IMPUEANICIHIIO — Clic-
Hay, AKLL Modwe Oy cueHanom 3acobis Heeaacrozo 3000ymma ingopmayii. I Iposedero modearosara npoyecy i-
Avmpayii npu pisnux Koegiyicnmax xopeaayii. Pesyavmaniu modesosania nidmeepouin Mojcausicnzs sudineria
cuzHany 3acobis HeeaacHo20 3000YMmmIA IHPOPMayii Mero00M BU3HAaUeHH 080 MIPHOT i AbHOCHIE UMOBIDHOCIIL CUSHAAY
3asadu Ha goni sacanstozo cuznany. Aocaioncyemues npoyec nidsumena 3a8adocmiliocni cucmemu y yiaomy. Yoo-
CKOHAACIHNS MENIO0) BUABACHNA CUZHANLE NPOSEDEHD 3a PAXYHOK SUKOPUCIIANNA_ Y Npoyeci 00poOKH cuzHanis 8)3bKo-
CMY206UX QDIABINPIE 1HUIBKOT YacTIOMt, 10 00360.149€ 00CALNIU NIOSUMYEIHISA 3A6A00CHIIIKOCIIE CUCTIEMU BUSHAYENIA 11
posnismasarna cueranie yugdposux 3acobis Heesactozo 3006ymma ingopmayii wa 23 Y.
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KArouoBI caoBa: sacoby reeaactozo 3000ymma ingopmayzi, eunadkosuti cuznas, 3aéadocminKicns, Gpiasmp, Ko-

pucrudl cuetian, iMnyasc.

BCTVYII

ITia 3aBapAOFO pPaAlOCHTHAAY B POOOTI po3ymi-
€TBCH OYAB-AKUI BUA €ACKTPHUYHHUX KOAUBAHD, AKUI,
IIPOHUKAIOYN B PAAIOIIPHIMAABHI IPHUCTPOI 13 30BHI
200 BHHUKAIOYH BCEPEANHI HOTO, YCKAAAHIOE BU3HA-
ueHHA paslocurnaay [1]. Curaaa i 3aBasa, OAHOYACHO
AIFOTH Ha BXOAl ITpHIiMava, BIATBOPIOFOTBCA Ha BIXOAI
OCTaHHBOTO y BHUTAAAl BHITAAKOBOTO KOAHBAABHOTO
mpoiecy. B peayapraTi 1IbOr0 HEMOKAHBO TOYHO BU-
3HauNTH HapameTpu curHaAy. Hopmaspne BusHa-
YEHHS CHUTHAAY MOKAMBO TIABKH IIPU IIEBHOMY CIIiB-
BIAHOIIIEHH] ITOTY’KHOCTI CHTHAAY 1 3aBaAW HA BHXOAL
npuiiMada. Halimenima moTyKHICTE CHTHAAy, IIpH
AKIA 320€3IIEIyETHCA 3aAOBIABHEC BH3HAYCHHA CHI-
HAAY, 3aACKHUTD BIA piBHA 3aBaA [2]. LIa Beanunna mo-
TY/KHOCTI XapaKTepPU3y€ UyTAUBICTD IIpHIIMaYa. 3AAT-
HICTb PaAIOIIPHIMAABHOTO IIPUCTPOIO IIPUUMATH 13
3aAAHOIO AKICTIO CUTHAA IIPY HAfBHOCTI 3aBAA HA3H-
BaeTbCA 3aBaAoCTiHKicTIO [2]. [Tokparienns 3aBaaroc-
TIFKOCT] paAlOIPHIMAABHHX IIPUCTPOIB — OAHA 3 OC-
HOBHUX 1 HAHCKAAAHIIINX IIPOOAEM PaAIOTEXHIKM.
AAf ycrirmaOro BupirieHHd I HEOOXIAHO BHBYHMTH
BAACTHBOCT] Ta XapaKTep BIIAHBY 3aBaA HAa CHUTHAA, 2
ITOTIM BU3HAYHUTH CLIOCOOM OCAAOACHHS IX BIIAUBY Ha
AKICTb BUSHAYCHHSA CUTHAAY.

[Terrasms TOAOAAQHHSA 3aBAA MAIOTH CBOI OCOOAHN-
BOCTI 1 y IpOLIeCi BUABACHHSA Ta PO3IIi3HABAHHA CHI-
HaAIB IIIPOBUX 3aCO0IB HETAACHOTO 3A00YTTA iHO-
pmartii. 3 II€I0 METOO PO3TAAHEMO ITHTAHHSA 3aBAAO-
CTIFIKOCTI TP AOCAIAKEHHI BHIIIE3a3HAYEHHUX IIPOIIE-
CiB.

AHAAI3 OCTAHHIX ITYBAIKALIIM TA
ITOCTAHOBKA ITPOGAEMMU

Posrasay nuraHHA 3aBaAOCTIHKOCTI IIPHUCBAYEHO
3HAYHY KIABKICTB IyOAiKanii. Tak y crarti [3] posrad-
AAFOTBCSA TEXHIYHI METOAH ITABHITICHHA e(DEKTUBHO-
cti paalosB'AsKy, IOB'A3aHI 3 3aBAAOCTIHKICTIO. PO3T-
ASHYTO METOAHM IIABHIICHHS 3aBaAO 3aXHIIEHOCTI 1
3aBAAOCTIIKOCTI Ta HaBeAEHO (pakTopw, Akl ix popmy-
I0Tb. B sAxocti HambGiAbII HeOe3ImeYHUX 3aBaA, AK
BIIAMBAIOTh Ha POOOTY paalocramiiii, BuAiAeHl (ak-
TOPH PETPAHCAALLL, KOAU KOPEAAIHA (DYHKIIA KO-
PHCHOIO CHIHAAY 1 3aBaAM IPUMMAIOTh BEAHKI 3Ha-
YEHHS Y TOPIBHAHHI 13 3HAYECHHAMI AASl 3aBAAN ITCEB-
AOMMOBIPHOI ITOCAIAOBHOCTI Ta FAPMOHIYHOI 3aBAAH.
[Toxkazano, 1m0 BapiaHTH KOAYBaHHSA AxkepeAa 1HGOP-
Marlii IIPUHIIMIIOBO HE BIIAMBAIOTH Ha CTIHKICTH pa-
AlOCTaHIIII IpH All 3a3HaUeHUX 3aBaA. [IpoTe, nuran-

HA 3aBaAOCTIMKOCTI IIA YaC BHABACHHA HMOBIPHIX
II(MPOBUX CUTHAAIB HE PO3TAAAAFOTHCA.

V crarti [4] po3TAAAAETBCA TIPOIIEC 3aBAAOCTIH-
KOCTI TUIIOBOTO TPAKTy BHABACHHS, CKAAACHOTO 3 I10-
CAIAOBHO BKAFOYEHHX MOAVAIB: IA€AABHOIO CMYTO-
BOTO (PIABTPA, KBAAPATHIHOIO AETEKTOPA 1 IACAAB-
HOro imrerparopa. OnncaHa METOAMKA BH3HAYECHHSA
IMOBIPHICHHAX XapaKTEPUCTHK BUABACHHSA MOKE OyTH
3aCTOCOBAHA AASl AOCAIAKEHHS THIIOBHX TPAKTIB,
CKAQACHUX 13 IHITINX €AEMEHTIB, ITIO IIPEACTABAAE CYT-
TEBHH IMPaKTHYHUH iHTEepec. Pazom i3 TuM, muTaHHAM
BIIAUBY 3aBaAN HA IIPAMOKYTHHN CHUTHAA, IO € aHa-
AOTIYHIM AO IH(MPOBOrO CHTHAAY, HE IIPUAIAAECTHCA
YBary.

V crarri [5] 13 3aCTOCYBAaHHAM METOAIB CTATHCTH-
YHOI PAAIOTEXHIKH ITPOAHAAI30BAHO 3aBAAOCTIMKICTD
IIPUMOMY CHTHAAIB 3 KBAAPATYPHOIO aMIIAITYAHOFO
MOAYASIIEIO B IIPUCYTHOCT] ITYMOBO] Ta FAPMOHIIHOL
3aBaad. OTPHUMAaHO 3aAEKHOCTI IMOBIpHOCT] OiTOBOL
IIOMUAKH BiA BIAHOITIEHHS CHUTHAA / LIy M, BIA IHTEHCH-
BHOCTI 3aBaAH Ta BIA 1 PO3KAAAY ITIOAO IIEHTPAABHOL
9ACTOTH CIIEKTPa KOpUCHOTO curaaay. [Tokasano, o
IIPUIOM CHUTHAAIB 3 KBAAPATYPHOIO AMIIAITYAHOIO MO-
AYASAITIEFO CHABHO TOTIPIIYETHCA IIPH HAABHOCTI Iap-
MOHIYHO! 3aBAAW Ta 31 30IABIIICHHAM TO3UINHHOCTI
CHTHAAIB IIeH BIIAMB HOCHAIOETBCA. IlpoTe, Bu3HA-
ueHHA NU(MPOBUX CUTHAAIB PAAlOAIAIIA30HY HE PO3T-
ASIAAETHCA.

V crarri [6] Ha OCHOBI PO3IOAIACHHX MOAEAEH
3aIIPOIIOHOBAHO METOA IIPUBEACHHA FOAOCOBHX CHI-
HAAIB AO EAMHOTO BiKHA aMIIAITYAH Ta 9acy. Takox 3a-
IIPOIIOHOBAHO PO3IIOAIACHI KAACTEPH3OBAHI CXEMHU
HABYAHHA TOAOCOBHX CHTHAAIB AAfl (DOPMyBaHHSA
OIIOPHHX MOAEACH MOBHHX TOAOCOBHX 3BYKiB. L1i me-
TOAH AO3BOASIFOTD IIIBUAKO IIEPETBOPHUTH KBa3ilepio-
AUYHI AIAAHKI PI3HOI AOBKUHU B EAMHE BIKHO aMIIAl-
TYAH I 9aCy AASl IIOAAABIIIOrO ITIOPIBHAHHSA, 4 TAKOX
BU3HAYUTH OITUMAABHY KIABKICTh KAACTEPIB, IO 30i-
ABIIIyE HMOBIPHICTD KAacTepmsarnil. 3alponoHOBaH]
METOAH MOJKYTh OYTH BUKOPHCTAHI B CHCTEMAX PO3IIi-
3HABAHHSA CUTHAAIB.

V crarri [7] Ha OCHOBI AOCAIAKEHB, IIPOBEACHUX
B MATLAB, OyAa po3pobaeHa MOAEAD OITHMI3ALIL
AAfl BUMIPIOBAHHA IIOTY?KHOCTI B KOHTYpPax. 3aIrpoIro-
HOBaHI AATOPUTMU MOKYTb OyTH BHKOPHCTaHI IIPH
PO3pOOII XapaKTEPUCTHK Pi3HUX 1HAOPMAIIHHIX
CHTHAAIB, B TOMY YHCAl ITU(PPOBUX CHUTHAAIB BiA Cy-
YACHUX IIPHUCTPOIB.

V crarri [8] AOCAIAKEHO BITAMB OaraTopoMeHe-
BOTO ITOIIUPEHHS PAAIOXBHAD Ha IIEPEAABAHHSA 3BYKO-
BOI'O KOHTEHTY 4Yepe3 KAHAAH 3 HOPMAABHHM PO3IIO-
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AIAOM 3aBaA 3 BHKOPHCTAHHAM OE3APOTOBHX TEXHO-
roritt GSM ta WiMAX. AAfl AOCAIAKEHHSA B IIpOTrpa-
muOMy cepepoBurni MATLAB Simulink moGyaosaro
BIAITOBIAHI MOAEAI IPHAMAABHO-TIEPEAABAABHIX TPa-
KTIB 3 BHKOPHCTAHHAM eAeMeHTIB OibAiorekn Com-
munication System Toolbox. Pasom i3 Tum, B podoTi
HE BHKOPHCTOBYIOTHCHA (DIABTPH HH3BKOI YaCTOTH 3
KBAAPATHYIHOIO T2 AIHIHHOIO 3aAEKHICTIO BIATYKY BIA
BXIAHOTO CHTHAAY.

Crarri [9, 10] mpucBsigeH! MABHIIEHHIO 3aBaAO-
cTifikoCTi IH(POPMAIIIHUX ITOBIAOMAEHD B YMOBAX All
ITOTYKHHUX E€ACKTPOMATHITHHUX 32BaA IITAAXOM 3aCTO-
CYBaHHSA CKAAQAHHUX CUTHAABHO-KOAOBHX KOHCTPYKIIIH.
[le AO3BOASIE€ IIABHIIIUTH OOCAT Ta IIBHUAKICTH IIEpe-
Aadl iHdopmarii. B pesyaprati KOAyBaHHA 1HMOpMa-
mif HaA KOPOTKUMH IMITyABCAMH y O€3IPOBOOE3APO-
TOBHX CHCTEMaX ITepeAadi iHdopmariii rpoBeAeHa Ki-
ABKICHA Ta AKICHA OITiHKa e(DEKTUBHOCTI 3aIIPOIIOHO-
BaHOTO MeTOAY. [Ipore, MmeToaam diabTparii curuaAy
B AaHIH poOOTI HE IPUAIASETBCA yBara.

3 aHaAI3y CyJacHO! AITEPATYPH MOKAHBO 3PO-
OMTH BUCHOBOK, IO IIMTAHHS 32aBAAOCTIMKOCTI, fAKi
MaroThb CBOI OCOOAMBOCTI y IIpOIIECi BHABACHHA Ta
PO3IIi3HABAHHA BUITAAKOBOTO CHUTHAAY HH(PPOBUX 3a-
COOIB HErAaCHOTO 3A00YTTA iH(OPMAI], IIPAKTHIHO
HE PO3LASAAIOTHCA. TOMY Ha CHOTOAHIIIIHII ACHB BH-
ABAACTHCA AOIIABHHUM AOCAIAUTH IHTAHHS 3aBAAOC-
TIMKOCT] B ABTOMATU30BAHUX CUCTEMAX BUABACHHS, T4
PO3Ii3HABAHHA CUTHAAIB IIUPOBHUX 3aCOOIB HErAac-
HOTO 3A00yTTA iH(OpMATIii.

ITocranoBka 3aaa4di. OCHOBHUM 3aBAAHHAM €
YAOCKOHAACHHS METOAY IIABHITICHHS 3aBAAOCTIHKOCTI
CHUCTEM BUABAEHHS CHUTHAAIB 3aCODIB HETAACHOTO 3A0-
Oyr1a indopmariii.

PimenHs IOCTAaBAEHOIO 3aBAAHHA BKAIOYAC B
cebe:

® aHaAi3 0cOOAMBOCTEN BUKOPHUCTAHHA (PIABT-
PiB HU3BKHX Y9aCTOT;

® YAOCKOHAACHHS METOAY ITIABHITICHHS 3aBaAO-
CTIMKOCTI CHCTEM BUABAECHHA CHIHAAIB 32CO0IB HErAA-
CHOTO 3A00yTTA IH(OpMALII.

® IIPOBEAEHHS MOAEAFOBAHHA 32 YAOCKOHAAEHO1
METOAHKOIO, 3 METOIO IIATBEPAKEHHA AACKBATHOCTI
METOAY.

BHUKAAA OCHOBHOTI'O MATEPIAAY

IIpakTHaHO yCiI METOAM 3aBAAOCTIHKOCTI ITpHIA-
MAaHHA CHTHAAIB 34CHOBAaHI Ha IIPHHITUIN YCEPEA-
HEHHS CUTHAAY Ta 3aBaAd. AaHUI IPUHITAII TOAATAE
y TOMYy, IO BHUKOHYETBCA IIPOLEC IIACYMOBYBAHHSI.
[1pu gomy, KOPUCHMIA CHUTHAA IIACYMOBYETHCS KOTE-
PEHTHO, 2 CUTHAA 3aBAAU — HEKOI'€PEHTHO. 3 METOIO
yCEPEAHEHH KOPUCHOIO CUTHAAY Ta 3aBAAU 3aCTOCO-

BYIOTBCA AIHIIHI CUCTEMH ABOX THIIIB: By3bKOCMYTOBI
diabTpu Ta PiapTpu Hu3BKO! YactotH. [lpu mpomy
MOKAUBO OITHMI3YBATH (PIABTPH HH3BKOI YaCTOTH
200 BY3bKOCMYTOBI (PIABTPH.

AAf posrasAy muraHHA diabTpanii 3aBaA, 3po-
OMMO IPHIYIIEHHS, IO CaM By3bKOCMYTOBHI (DIABTP
HE BHOCHTH CIIOTBOPEHHA B (POPMY CHTHAAY, AKHI
IIPOMIIIOB Yepe3 HbOro. IaeaabHMit cMyroBuit hiabTp
— 11e (PIABTP 3 AMITAITYAHO-9ACTOTHOIO XaPaKTEPHC-
THKOFO BHAY:

A A
1 saxwo a)o_Ta)S|w|Sa)o+Ta)

K =
() } Aw[ } Aw [
O EKWO _0010)0__ U a)0+7!w 1

©)
2

A€ A@ — ITIOAOCA IPOITYCKAHHA (PIABTPY.

Aaf iaeanpHOTO (hIABTPY e(EKTHBHA ITOAOCA
A @, Ta moaoca Ha pisHi 0,707 — A @3 , THO AOPIB-
HIOE ITOAOCI Ipo30pocTi PIABTPY A®.

AAf DIABTPIB BIpHUM € IPHIYIIEHHA, IO A @
<<A @o-

YacrorHa xapakrepucruka Bupasy Aaf (1), me im-

IIyABCHA IIEPEXIAHA XaPaKTEPUCTHKA, KA OYAC BU3HA-
YATHCA BUPA3OM:

. Aot
Aw SlnT
t)=——%-C0s 2
hs(t) - Aot wot 2
2

3 orafay Ha Te, 10 1TU@POBUX CUTHAA HE € TiT-
KIM IMITyABCOM [8], TO MOKHA OOYHCAUTH OIHHAFOYY
HAIIPYTH HA BHXOAI 1A€aABHOTO (PiABTpA IIPU BIIAHBI
HA HBOTO IPAMOKYTHOTO IMITYABCY TpHBaAicTIO T :

XmCOSwd sxwo 0<t<T

X(t)= 0 sxwo ]—oo,O[U]T,oo[,

€)

A€ X, — OTHHAIOYA CUTHAAY X(t) Ha BXOAl (PIABTDY.

3a AOIIOMOIH TEOpPEMHU IIPO OIMHAIOYY HAIIPYIU
BY3bKOCMYIOBOIO (DIABTPY, 32 IIHIIEMO BHPA3 AAf
OTHHAIOYOIO HAIIPYTH Ha BUXOAL (DIABTPY:
1

Ym(t) = .

[ Kn(j®)sy (jw)e!”dt, )

Ae S Xm(ja)) =[ X e dt — AMITAITYAHUIT CIIEKTP
OTMHAIOYO! CUTHAAY X(t) ;

K — kommaekcunit koedimienT nepeaadi dinp-

TPpa HU3bKO! YaCTOTH:
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Aw Aw
1 ——<lo|x—=—
SAKWO > |a)| >

0 sxwo }—OO,A—H)[U}A—H),OO{
2 2
Sxmmo macrasuTa Bupas (5) y supas (4), To oTpu-
MaEMO BHpPa3:
Xm
27
zsint

A€ SI(Z) = ,[T dt — inTerpaApHIE cunyc [11].
0

Kn(jo)= ®)

Y n(t) =22 (Si(Aat) - Si(Aw(t-T))), (©)

KoporkogacHi IpAMOKYTHI CHTHAAM MOKAHBO
BHAIAATH 32 AOTIOMOT'OXO CMYToBOro (piabTpy [9].

AAfl IOAAABITIOTO OOYNCACHHSA CHUTHAAY 3aBaAH,
BU3HAYNMO KOE(IIIEHT aBTOKOPEAAIi OIAOTO IITymy,
AKUI IIPOHIIIOB Yepe3 CMyroBUH (DIABTP:

TKz(w) cos wtdt
Ru(7) =*— : )
[ K¥(@)dao

3pobusrm miacranosky Bupasy (1) y supas (7)
OTPHUMAEMO:

Ao

ot~
Ru(r)=— | coswrdw=
Ao Aw
0)0_7
®)
sin +Aa)j-r—sin _Ae ‘T
_ o 2 o 2
Aot
abo
Ru(?) =ru(z ) COs ©)
sin(Ao2)
Ac ru(7) = — ornHarova KoedirieHTa aB-
Aa)%

TOKOPEAALI] ITPOIIECy Ha BUXOAL CMyrOBOIo (PIABTPY.

B 3B’a3ky 13 TEM, 0 curaas nudposux 3HOI e
CHTHAAOM IIPAMOKYTHOTO IMIIYABCY, 3 OTHHAIOYOIO
TpUBAAICTIO T , TO BUPa3 Ma€ BUTAAA:

Acos(eo+¢,) ,0<t<T
Y= (10)
0 ]—oo,t[U ]t,oo[.

ToAl gHCEABHI XapaKTEPUCTUKH IIpoItecy (iAbT-
parii KBaApaTHIHOIO (PIABTPY HAOYAYTH BUTAAAY:

Acn@+g%), 0<t<T
mlzso®]=1

A10'§N =malzno(t)], ]—oo,t[U ]t,oo[,

(11)

ae Mizon(t)] - maremarurane crioaipanms Husproua-
CTOTHOI (DAYKTYAITil 3aBaAH.

2 (1) +2q°
O g ),
1+2q

RzZO(tvt+T): OStS(r_T) (12)

rf/N(T) = RZNO(T)7 ]—OO,t[U ]tlw[l

Ae Ran O(T ) — KOeIIEHT aBTOKOPEAAIT HU3hKOYIACTO-
THOT (PAYKTYyAIll 3aBaAM.

2 4 2 _ 2
D.sn=oxn(t) = Aiow( +29°) =o2x0, OStST(B)

AfO'éN = oo ]—Ooit[U ]t,oo[_
[Iporec y AKOTO MaTEMaTHYHE CITOAIBAHHSA Ta KO-
peAdniiina (OYHKIIA He 3aA€KATh BIA 9aCy , Ha BU3Ha-
ueHOMy (DIKCOBAHOMY IHTEPBAAY HaCy, Ha3UBAE€TBHCA
KBasicrarioHapaHuM. TOAl mporec Ha BUXOAL diapTpa
HE BIIAUBE HA OTO aAUTHBHY CYMY CUTHAAY T4 3aBaAAU
1 Oyae xBasicramionapHuM . AAfA AlHIHHOTrO (PIABTPY
YHCEABHI IOKAa3HUKU Iporecy (piAbTparii mpuiiMa-

IOTBH BUTASIA;

Ao’
milzso(t)] = \/éz; (14)
Rzxo(7) = rin(7); (15)
2
o= Auoyy : (16)
8

AC o iz =Dys — AI/ICHCPCiH CyMapHOTO IIPOLECY Ha

BXOAl (piabTpa. Bona BuzHagaerncs:

17

2 2 2
O'yZ_O'yS+O'yNa
Ae Dy, = o-f,s, D:yso-iN — Ancnepcﬁ' CHTHAAY Ta 3a-
BaAU Ha BXOAI DIABTDY.

dynxmii
ZNO(t), Zzo(t) BUXIAHUX CHTHAAIB. Y BHIIAAKY CHI-

O6uncanmo B3aEMHOI  KOPEAAILl
HAAY 13 3aBaAAMU, MATEMATHYHE CIIOAIBAHHA AAS 3Mi-
IIIAHOTO CUTHAAY APyroro mopsaky zy(t), zs(t) 6yae

BHU3HAYATHCH BHUPA3OM:
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mlza®) 25t = | ] 2 zstwdynt). ys(t)]x

-0 -

Yty (ts) = AI Jy 1)V, (wedy, (0,501 (18)
dy,(t)dy(ts),

Ae W2[Z N (t]), Zz(t 2)] — ABOBHUMIpPHA IITIABHICTH IMOBI-

PHOCTI  CTAaIllOHAPHUX  HOPMAaABHHX  IIPOIIECIB

Yy (1), y5(t) . Buxoasan s Toro, mo koedinient as-
TOKOpeAAIil y 000X CHIHAAlB OAHAKOBHH Ta AOpPIB-

R(7),

Wz[ZN(tl), Zz(t 2)] — ABOBHMIPHO] IIIABHOCT] HMOBIp-
HOCTI § BUTAfIAL

HFOE MOJKAHMBO  3aIIMCAaTH BHpPa3 AAA

1
2r O'yNO'yZ‘\/l_ Rin(?)

[ yN (tl)
%(1 RyN (T) O-yN

Yy (t)ys(tz) .

OyWOyy

wolzn(ty), zs(t2)] = - EXPx

19)

y;(tl)

_2 R yN (T) 2
Oyx

. t
Buxonasmu HlACTﬁHOBKY BHAY: yN—(l) =X,
OyN

y(to)

Oyy

mdzn(t), zs(t2)] =

=Y oTpuMaeMO BHUPa3:

Aoywoys

X
2 \1- Rin(7)
x[ [exp|— X ZRYN(ZT)Xer y
00 2(1-R:(7))
3 METOXO BU3SHAYECHHSA BIIAUBY KOEIIIIEHTY KOpe-

Al (B3a€EMO3B’A3KY CHUTHAAY T4 3aBaAM) HA MaTeMa-
THUYHE CIIOAIBAaHHA (TOOTO BIIAUBY 3aBAAM Ha CHUT'HAA)

(20)

dxdy.

IIPOBEAEMO MOAEAIOBAHHSA IIPOIIECY.

AAS OLIIHKHM CHAH 3B'AI3KY B Teopii kKopeasrii 3a-
CTOCOBYETBCS IIKAAA AHTAINCBKOTO MaTeMaTHka YeA-
Aoka: caabka — BiA 0,1 ao 0,3; momipra — Bia 0,3 A0
0,5; momitaa — BiA 0,5 A0 0,7; Bucoka — Bia 0,7 a0 0,9;
BeAbMH BHCOKa (cuapH2) — BiA 0,9 a0 1,0.

Tomy 1mocAiaOBHO BHOEpeMO KOeIIleHT Kope-
AALT AASL CAQOKOT, IIOMIPHOT Ta BUCOKOI CHAH 3B A3KY
BIAITOBIAHO. Pe3yAbTaTt MOAEAIOBAHHA HABEACHO HA
puc. 1-2.

AAf TIPOBEACHHA aHAAI3Y OTPHMAHHX PE3yAbTA-
TIB Ha KOKHOMY 3 IpadikiB B3fAH TOYKY 3 OAHAKO-
BUMH KOOPAMHATAMH BIAHOCHUX BEAUYIHH CUTHAAY T2
3aBaAd. Sk Gaunmo 3 HaBeAeHHX rpadiki puc. 1-2, 31
30IABIIIEHHAM KOPEAALIIHOI 3aA€KHOCTI BiA CAAOKOL
AO BHCOKOI, BEAMYMNHA IIIIABHOCTI PO3IIOAIAY CUTHAAY

3pocrae. Lle cBIAYHTD PO MOKAUBICTD PO3PISHUATH
CHTHAA T2 3aBaAY, 3SMCHIIICHHSA 3aBAAH 34 PaXyHOK (i-
ABTpAIIi.

Two-dimensional signal distribution density

115+

1.1+
X 0.022

Y 0.022

‘I.DS-} Z1.084
1 —

-0.05  0.05
The relative magnitude of the signal
The relative magnitude of the signal is interfering

Puc.1. ABoBHMIpHA IIABHICTD PO3IIOAIAY CHUTHAAY

npu Ryn =0,3 (momipma saneixuicTs)

Two-dimensional signal distribution density

3.23 4
3.22 4
321+
32+
3.19 4

3.18

0.05

005 -0.05

The relative magnitude of the signal
The relative magnitude of the signal is interfering

Puc.2. ABomipHa IIIABHICTD PO3IIOAIAY CHTHAAY IIPH

Ryn =0,9 (scoxa sanesxmicTs)
AASl BU3HAYEHHSA CITIBBIAHOIIIGHHA CHTHAA/3a-
BaAQ Ha BUXOAI TUITIOBOTO TPAaKTy IIPH BIIAMBI Ha HOTO

BXiA aamruBHOI 3aBaan N (t) Ta CI/II‘HaAyS(t) MAaEMO:

X(t) =S(t)+N(t). 21)

3pOOUMO IIPHUIYILCHHS, IO CHTHAA Ta 3aBaA2d €
CTAIIIOHAPHUM OIAM IIIyMOM, 3 HYyABOBIM MaTE€MaTH-
YHHUM O4IKYBAHHAM ml(S (t)) = ml(N (t)) =0. Curmaa
Ta 3aBaAd MK COOOIO € HEKOPEABOBAHHIMHE: [T X
(SA)(N() =0 r1a pusmavenuvu mna TPHBAAOMY

4aci. TOAI MOKAMBO 3aIIMCATH BHPA3H:

Dry=0s=AfSsiDs=0s=AfSg
2= 0% z o (22)
DN =Gl2\l =AfeSN1
ae Af — edexrmsra cmyra mposopocti diabrpy;
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Dy = 0% — AHCIIEpCisi Ta CEPEAHBOKBAAPATHYIHE

BIAXHACHHS CYMIIII CUTHAAIB;

Ds =03 — AUCIIEPCifi Ta CEPEAHBOKBAAPATHYHE

BIAXHACHHS CUTHAAY;

2 .
Dn = o'N — AHCIIEPCIA TA CEPEAHBOKBAAPATUYIHE

BIAXMAEHHS 3aBAAM;

Sy;Ss SN — CIIEKTPaAbHI IIIABHOCTI BIAITOBIAHO
CYMIITIl CHTHAAY T2 3aBAAH, CUTHAAY 1 3aBaAUL.

I3 npuitHATHX HAMU IIPUIYIIIEHb BUXOAHUTH!
os=ct+on a6o Dy=Ds+Dy. (23)

HwuspkouacTOTHY CKAQAOBY HAIIPYyIM HA BHXOAL
TPAKTYy, BUABACHY B MOMEHT BIAAIKY t =T , TO3HAYHMO

Uyo , Hapyry 3aBaAm (o, HAOPYTY CymMu CUTHAAY Uy(-

HeobxiaHO BiaMiTHTH, IO ,,Ta Uyo € Bumaaxo-
BUMU BEAMYHHAMM.

[TosBa curHaAy Ha BXOAl TPaKTy, BUABACHOIO Y
MOMEHT 4acy t=T , MOe IIPUBECTH AO 3MIHU Mare-
MATHYHOIO CHOAIBAHHSA HU3BKOYACTOTHOI CKA2AOBOL

HAIIPYTH HA BUXOAl TPAKTY, BIA BEAUIHHI ml[U N O(t)]

AO ml[u zo(t)] . Ile 301ABIIICHHA CUTHAAY HA3BEMO KO-

pI/ICHI/IM CUTHAAOM. 3aIIMIIIEMO AAA HBOTO BI/Ipa3Z

C= ml[uzo(T)]—ml[u NO(T)] =A ml[UO(T)]' (249

B Takomy Bumaaky, 3aBaja y TOH K€ MOMEHT 4acy
t=T, OyAe BH3HAYATHCA CEPEAHBOKBAAPATIIHUM
3HAaYeHHA (PAYKTYaIli BHIIAAKOBOI HMOBIPHOI BEAH-
YUHU:

N =Gu2(T) =(m1|:u202 (T):|_m12 I:UZO(T)]); . (25>

BiaHOIIIEHHA cHrHAA/3aBaAA npu t=T Oyae
MATH BULASIA:

S: ml[uZo(T)]_ml[UNO(T)] . (206)

(m] us0? ™ Jmg? [uzoM])

Bupasu (17 — 19) € BusnmaveHHAM CUTHAAY, 3a-
BAAM Ta BIAHOIIICHHI CUIHAA/32aBaAd HA BUXOAI IIPHIi-
MaABHOTO TPaKTy. B ITI0AaABIIIOMY, HAIITIM 3aBAAHHAM
OyAc BH3HAYUTH CHTHAA, 3aBaAy Ta IX CIIBBIAHO-
IIIEHHSA Yepe3 BIATIOBIAHI ITApaMETPH Ha BXOAI ITpHI-
MaABHOTO TpakTy. Lleil B3aeMO3B’I30K MOKAHBO BH-
3HAYNTH ABOMA METOAAMH: CIIEKTPAABHHIM Ta 9aCO-
BuM. [ Ipu gacoBoMy MeTOAI HarIpyra Ha BUXOAI IIPHIA-
MaABHOI'O TPAKTy Y MOMEHT 4acy t=T OyAe BU3Ha4a-
THCS BUPA30M:

u(T)zihﬁ(T —t)z(t)dt,

27)

A€ h,; — IMITyABCHA ITEPEXIAHA XaPAKTEPUCTUKA (PIAD-

™Dy, Z(t) — BXIAHA HAIIpyTa.

MarematndHe CHOAIBAHHA IIEH HAIPYTH IIPH
BITAUBI Ha BXIA CYMIIIIl CHTHAAY Ta 3aBAAH OYAE MATH
BUTAAA:

ml[Uz(r)] ZTJO.hda- _t)ml[Zz(t)]dt .

B 3B’a3ky 3 TM, MO0 7y — IpOIlEC CTAIioHap-

(28)

HUM, TO HOIO MATEMATUYIHE CIIOAIBAHHA HE 3AAEKUTDH
BIA 9aCy, TOAl MAaEMO:

ml[UZ(T)] = ml[Zz(t)]} hs(T —t)dt =
. ’ 29)
= ml[ZZ(t)]Jo.hd(t)dt-

AHaAOriYHO, MOKAMBO BU3HAYUTH MATEMATIIHE
CIIOAIBAHHSA IIPH BIIAUBI TIABKU 3aBaAH:

m:[un(T)] = ml[zN(t)]ihg(t)dt .

[TiactaBasroun Bupasu (18) ta (19) y Bupas (13)

OTPHUMAEMO:

C=n ml[z(,(T)]l hs(t)dt ,

ae A ml[z()(t)]= ml[Uzo(t)]_ml[UNO(t)]

IIIEHHS MATEMATUYHOIO CIIOAIBAHHS HU3bKOYACTOT-
HOI CKAAAOBOI HAIIPYIH Ha BUXOAL (DiABTPY.

(30)

(31)

301AB-

Awucrepcis pAyKTyarii Ha BUXOAL (DIABTPY HU3b-
KUX YaCTOT BU3HAYAETHCH:

Duzzdﬁz:(ml[uzz (r)]—mlz [UZ(T)J) . (32)

3 Bupasy:
U%(T):_L _,Lhﬁ(T —t1, T)hsx (33)

X(T —12,T)zx(t) zs(t)dtdt,

MaEMO:

mWiMI= [ T ot T) x

—00  —00

xhs(T —t2 T)milzs(t) zs(t2)]dtdt, ;
Dus=0s(M= | [ ho(T =t Dhs(T -t T)x

xmilzs(ty) zs(t2)]dtdt, —mizs(t)] %
<J TR =t Dho(T ~taT)x

(34

(35)

xhs =t T)= [ | hoT —taT)hs(T —t2T)x

—0  —0

xmilzs (t) zs(t2)]dtdt, — mizs(t)dtdt
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3pobumo saminy: 7=t,—{;dr=dt,; t=t,
dt = dt1- Toal 6GyaeMO MaTH:

Dur= oty =ohl] QrDR(@d],  G6)

Qe )= | ho(T =t Dha(T ~t=7,T)dt 5 (37)

R.(7) = ml[Zz(t)ZZ(t+r2)]_m12 [25(0)] |
Oy

(38)

ae Ry5(7) — xoedinient aBrokopeasmii, Diy = o2s
— AHCIIEPCiA IIPOIECY IIPH BIIAUBI HA BXIA CyMH CHI-
HAAY Ta 3aBaAH.
[Ipuitmaemo, 1o 3riaHO Bupasy (37) 3aBaaa:
N = O'uZ(T) TOAL OyA€MO MaTm:
1

N =ous(T) = osd | Qe DR x(@de] - (39)

V 3B’A3Ky 3 THM, IIIO TOAOBHIM (PAKTOPOM BHU3HA-
ugenns curnaAy 3HOI e emepreruanuii criekrp, 3HaM-
AEMO BHPA3 AAA 3aBAAH Y CIIEKTPAABHOMY BHTASAAL

AAfl IBOTO CKOPHCTaHMOCh TeopeMoro Binepa-
XixdiHa, fIka BCTAHOBAFOE B32€MO3B A30K MUK (DYHK-
LIEFO KOPEAALI] Ta CHEKTPAABHOI ITIABHOCTI ITOTY#H-

HOCTI g(a))
K(z)= [ g(w)edao. (40)

Toal orpumyemo:
1

N= (]1 _];hﬁ(T —tThs(T —t—T,T)th[_]; 9zzo(cu)e"‘”’da)]dr)E -

1
:(T 9., (@da ] hyT-tT)dt [ h(T —t—r,T)ej”]fdr)z _

(T g.col@)K (ddeof n(T-4T)e 7at ) - (41

= (I 0.:(@)|K-(jo)|’ dw); = (iezzow)lm(iw)lz dw);’

ae Kr(J@) — kommackcra gacrorsa xapaxrepucruka
diabTpa HU3BKOI YaCTOTH;

g ZZO(a)) — CHEKTPaAbHA IIABHICTD IOTYKHOCTI

HU3BKOYACTOTHHUX (DAYKTYALIN Ha BUXOAL (PIABTPY Ha
BCiM 9aCTOTHIN OCI.

2
20'220

2 ,54(0) =
Gusol@)={

0, w<0,

TRZZO(T)COS wrdr, >0
0

(42)

ae G,yo(®) — crexrpasbna miiabHiCTE TTOTYHKHEOCT
CHTHAAY 7vo(t), BUSHAYEHA TIABKH B OOAACTI ITO3H-

THUBHHUX Y4CTOT.

Takum 9MHOM, BUPA3 AAfl CIIIBBIAHOIIICHHS CHI-
HAA/3aBaAd HAa BHXOAI THIIOBOTO PaAIOTEXHIYHOIO
TPAKTY B PEKUMI BU3HAYECHHA CUTHAAY 3aBaAl Ha po-
HI CUTHAAY IPHIMAE BUTAAA!

V gacoBOMy BHTAAAL

¢ AmlzOlh o
€ 0 _ (43)

osd [ Qe TIRase(r)de]’

CrrexkrpasbHa popma 3aITHCy:

C _ A milzo(1)IK+(0) ) (44)

[ Gus@k(joo) de]’

OKpiM CIIBBIAHOIIICHHS CHIHAA/3aBaAd, Xapak-
TEPUCTUKOIO (PIABTPA € KOEIIEHT BUTpAIITy, AKUI
BU3HAYAETHCA BUPA3OM:

_ C/Neux
C/Nex

3poOuBIIu IHACTAHOBKY Bupasy (43) y Bupas
(45), orprmaemo:

[A ml[an-)]]/[A m1[20(|')]] _
ouxo(T) o30(T)

Amlu, v,

A milzo(T)]" “o2x0(T)

AmluMY o),
A milzo(MI™ “o50(T)

MATEMATHYIHOTIO CHOAiBaHHH Ta CCpCAHbOKBaApaTI/I‘I—

(45)

B

B=

(40)

A — BU3HAYAIOTb IIPHUPICT

HOIO BIAXHMACHHS HH3BKOYACTOTHHUX (PAYKTyaIii y
pe3yAbTaTi OOPOOKH BXIAHOTO CUTHAAY (PIABTPOM HH-
3bKHUX YaCTOT.

TakuM YMHOM 3 METOIO IIIABUIIIEHHS 3aBAAOCTIMI-
KOCTI CHCTEMH BHU3HAYEHHS CHUIHAAIB, IOTPIOHHM €
BUKOPHUCTaHHSA (DIABTPA HU3BKUX YACTOT. 34 AOIIOMO-
TOIO IIBOT'O 3HAYHO ITOHMKYIOTHCA 2400 30BCIM BHKAFO-
YAFOTBCA 3 AHAAI3Y 3aBAAM HH3BKHX YaCTOT. AHAAI3
HAIIPAMKIB PO3BUTKY CYyYaCHHX 3aCOOIB HErAaCHOIO
3A00yTTA 1H(OpPMAIIi ITOKA3YIOTh TEHACHII Irepe-
XOAY IX poOOTH Yy Alalla30H BUCOKHX 9acTOT. T00TO
curaaA nepeAadi iHdopmarii 3MIIyeEThC y AlaIla3oH
BHCOKHX YaCTOT, Y AKOMY IIPOIIEC BU3HAYEHHSA T PO3-
Ii3HABAHHA HHU(MPOBUX CUTHAAIB € AOBOAI CKAAAHHM.
BuxaroumBinm 3 aHaAl3y 3aBaAM HIDKHIX 9aCTOT MU
BiKE 3HAYHO IIABHIIUMO 3aBaAOCTIHKICTD CHUCTEMH Y
HIAOMY.

B CHOBKU

AOCAIAKEHO OCOOANBOCTI BUKOPUCTAHHA (PIABT-
pIB HHU3BKHX YaCTOT 3 METOIO INABHIICHHSA 3aBAAOC-
TIMKOCTI aBTOMATM30BAHOI CHCTEMH BHABAECHHA Ta
posmisHaBaHHA HHMPOBUX 3aCO0IB  HETAACHOIO
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3A00yTTA iH@OpM™arii. [TokazaHo, 1o nmpuHIHI Po-
6011 (PIABTPIB ITOAATAE ¥ TOMY IIIO BUKOHYETHCSA IIPO-
ec macymoByBanHsA. [Ipu oMy, KopucHmI curHaA
IIACYMOBYETBCA KOI€PEHTHO, 2 CUTHAA 3aBaAH — He-
KOrepeHTHO. TOOTO IpH IACYMOBYBAHHI KOPHCHHIT
CHTHAA 301ABIIYETBCA, 4 CHTHAA 3aBAAU 3MEHIIYETHCH.

3 ypaxyBaHHAM OCOOAMBOCTI IH(POBOIO CHI-
HAaAY, BU3HAYEHI TAPAMETPH CHUTHAAIB (MaTEeMaTHYHE
CIOAIBaHHSA, KOeMIIIEHT KOPEAAIIil, AUCIEpCIIO, cepe-
AHBOKBAAPATUYHE BIAXHACHHS) Ta BUXOAH AIHIHOTO
Ta KBAAPATHIHOTO (PIABTPIB IPH ITOAAY1 HA BXIA IIPS-
MOKYTHOTO IMITyABCY, IKHH IMITy€ CHTHAA CY9aCHHX
nudpOBHUX 3aCOOIB HETAACHOTO 3A00yTTA 1HGOpPMA-
i,

PesyapTaTamMm MOA€AIOBAHHSA ITpoOIeCy PIABTPaA-
mif, mpu pisHUX KoediIlleHTaX KOPEAAIl, IATBEp-
AUAHI MOKAUBICTD BHAIACHHA ITH(POBOTO CUTHAAY
METOAOM BU3HAYEHHA ABOBUMIPHOL IIIIABHOCTI IMOBI-
PHOCTI CUTHAAY 3aBaAd Ha (DOHI 3aTaABHOTO CUTHAAY.

AOBEAEHO, III0 YAOCKOHAACHHH METOA fAKHI BH-
KOPHCTOBYE Y IIporeci OOpOOKHM CHTHAAIB BY3BKO-
CcMyroBuX (DIABTPl HU3BKOI YaCTOTH AO3BOAAE AOCH-
ITH IIABHIIEHHA 3aBAAOCTIHKOCTI CHCTEMH BH3Ha-
YCHHSA Ta PO3III3HABAHHA ITU(PPOBUX CUTHAAIB 3aCO0IB
HETAACHOTO 3A00yTTA iHdopmarti Ha 13 %.
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IMPROVEMENT OF THE METHOD OF
INCREASE THE INTERRUPTION
RESISTANCE OF THE SIGNALS DETECTION
SYSTEMS OF THE MEANS OF COVERT
INFORMATION COLLECTION

In the process of detection and recognition of signals
of random signals, which can be signals of digital means of
covert information acquisition, an urgent issue is the im-
provement of immunity. The article examines the features
of using low-pass filters. Low-pass filters with quadratic
and linear dependence of the response on the input signal.
The principle of operation of filters is that the process of
summation is performed. At the same time, the useful sig-
nal is summarized coherently, and the interference signal is
summed up incoherently. The useful signal increases and
the interference signal decreases. When a rectangular pulse
is applied to the input of the linear and quadratic filters,
which imitates the signals of modern digital means of cov-
ert information acquisition, the parameters of the output
signals necessary for further use are determined: mathe-
matical expectation, correlation coefficient, dispersion,
root mean square deviation, ratio of values signals to the
amount of interference in temporal and spectral view.
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Calculated winning ratio. This coefficient shows the effi-
ciency of using low-pass filters. Graphs of the envelope
voltage at the output of an ideal bandpass filter when a rec-
tangular pulse of different duration is applied to the input—
a signal that can be a signal of covert information acquisi-
tion means. Modeling of the filtering process with different
correlation coefficients was carried out. The simulation re-
sults confirmed the possibility of identifying the signal of
means of covert information acquisition by the method of
determining the two-dimensional probability density of the
interference signal against the background of the general
signal. The process of improving the immunity of the sys-
tem as a whole is being studied. The improvement of the
signal detection method was carried out due to the use of
low-frequency narrow-band filters in the process of signal
processing, which allows to achieve a 23% increase in the
immunity of the system for identifying and recognizing sig-
nals of digital means of covert information acquisition.

Key words: means of tacit information acquisition, ran-
dom signal, interference resistance, filter, useful signal, im-
pulse.
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BIAAAAEHI ATAKH B PO3ITIOAIAEHUX KOMIT FOTEPHIMX
MEPEKAX TA INTERNET

Bososnmnp Xoporrxo, Murkoasa bpairoscexnr, Mapia Kanycran, FOaig XoxaagoBa

B daniti crmammi demansro posengrymo munosi 6iddasieni amary ma Mexanizmu ix peatizayti, a marxose npoata-
A1308ar0 Mepeacesutl mpagix, o 00360476 00caidumU A02KY npayi posnodisenoi Komn 10mepoi mepesct, n06m0
OMIPUMAIIU 83AEMO0OHOSHAYHY 61010610HICHIb N00IH, 10 6100Y6ar0MIbEA 68 CUCIHIEMI, 171 KOMAHO, AKL 1EPEO0AIonIbia Mise
06 ekmanu cucmem, 6 MoMernm noasu yux nodi. Lpynmyrnvuce na docridncennax Gesnexu Mepexci ma ananizi
Q0Cmynoci ingbopMayzi, onucarno 1 MoNeAus: 6100aeni ingopMayiiini pyiinisi 6nausy (8iddaieri amaxis), AKi 6
GY0b-AKUIE MOMENIE MONCYNIS 3 AEUMUCA 8 AKOCHIE Hebancarx enausis. | akoo demanwio posesanymo 6udu modugi-
Kayii ingpopmayii ma ingopmayiinozo kody. Busnauerno, wo xoua saxucm ingopmayii 6 posnodinerux xormn wnme-
pHux Mepeawax ma Internet € mupoxor ma pisHonAar08010 1emorn, o04esuoro, uo Internet-mexronozii ¢ pyutiiror
Cunor possumry 6 yeomy cekmopi. Aocaidncera yici npobaemu yoe ckaaduutl npoyec ma OMpPUMania nesHux
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