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Jjust need the mac address of the Wi-Fi router and of the client device which you want to disconnect from the network. You don’t need
to be in the network or know the password, it’s enough to be in its range.

You can perform multiple attacks on this device such as you can jamming any particular wifi network or you can do beacon spam or
random beacon spam or you can simple deauthorize all.

This software allows you to easily perform a variety of actions to test 802.11 wireless networks by using an inexpensive ESP8266
Wi-Fi SaC (System On A Chip]. The main feature, the deauthentication attack, is used to disconnect devices from their Wi-Fi network.

No one seems to care about this huge vulnerability in the official 802.11 Wi-Fi standard, so | took action and begin to study this
device with a price less than 10 USD to spare to recreate this project.

| hope it raises more attention on the issue. In 2009 the Wi-Fi Alliance actually fixed the problem (see 802.11wl), but only a few
companies implemented it into their devices and software.

To effectively prevent a deauthentication attack, both client and access point must support the 802.11w standard with protected
management frames (PMF).

While most client devices seem to support it when the access point forces it, basically no Wi-Fi access point has it enabled.

Keywords: Internet; computer; microchip; Wi-Fi network; information security; attacks on wireless networks. N

VK 681.32
10. A. MUJIOBA, aciupaHTKa,
TocymapcTBeHHBIN YHUBEPCUTET TeJIeKOMMYHUKaIuii, Kues

MAPAMETPbI CYMMAPHbIX KOJjOB

B cratbe paccmotpeHsl BaXkHelWwne cBo/cTBa napamMeTpoB cyMmapHbix Kofos. OTveyeHo, 4To Hapaay ¢ KOAbLEeBbIMHA H ipaK-
TanbHbIMH KOJaMK CyMMapHble Kofbl ABNAOTCA nonunapameTpuyeckumy. llonunapameTpuyHocTs cyMmapHbIX KOZOB NO3BONAET
HCNONb30BaTh HX INNA 3aLYHTbl KOHGIKACHUHANLHOR HHGIOPMALKKN OT HECaHKYHOHUPOBaHHOro AocTyna. Onncan cnoco6 nocTpoeHns
cymmapHbiX kogos. [lanbl onpegeneHus noHATHI, NpUMeEHSeMbIX APH BBOJAE NapaMeTpoB cymmapHbix kogos. foxa3zawno, 4to na-
pamMeTpbl CYMMAapHOro KOJa MOryT CAYMHUTb ero IKBHBANEHTOM W MOAHOCTbIO 3aMeHHTb TaKoi Kof. PackpeIT cmbicn HopMupo-
BaHHA CYMMapHbIX KOAOBBIX C/IOB, B Pe3yNbTaTe KOTOPOro BO3HHKAIOT BOHHbIE HOPMHPOBAHHbIE KOAbI C HYNEBbIMH OCTATKaAMH
(ayanvhbie kpatHocTn). lipuBegenb! NOHATHA, HeOBGKOANMbIE AN ONHCAHWA aNrOPHTMOB NOCTPOEHHSA CYMMaPHbIX KOJOBbIX CIIOB.
Mpeanomens! BapuanTsl KOMGHHaYWH NapaMeTpOB W BHAOB CYMMAaPHbIX KOJOBbIK C/I0B, NPH NOMOLH KOTOPbIX MOXHO MOSY4HTD
paznuyHbie anropuTMbl 6opb6bl ¢ KaHanbHbIMK owWnGKamu. Beuay Toro, YTo cymmapHbie KOAb! ABNAIOTCA NOAHNAPaMETPHYECKH-
MH, 0fHOBPEMEHHOE HCNOoMb30BaHHe OTAENbHbIX HX MapameTpoB obecneyHBaeT TO4HOCTb o6MeHa AaHHbIMH. Bcero mo ogHomy
napamerpy cymmapHoro Koga MOJXXHO OLEeHHTb ero BepHocTs. lpuBneyeHne AONONHUTENbHbIX NapaMeTPOB NO3BOAAET NPABHIIbHO
BOCCTaHOBHTb cymMapHblii Kog. lipepnomenHbiii MeTos AaeT BO3MOXHOCTb peanH30Bath Pa3fiMyHbIe COYETaHHA KOJOBLIX napame-
TpoB. YKka3aHna 06nacTb HCMOIb30BaHWA CYMMAaPHbIX KOJOB.

Knioueeblie cnoea: HaTypanbHbIil psia; CyMMapHbie Kofbl; NonMnapameTpUyeckine Koabl; MOAYMb; CyMMa 3MIEMEHTOB HaTypanbHoro psiaa;
[BOVHbIE HOPMVPOBAHHbIE KOfbl; HOPMa; HOPMIPOBAHHOE CyMMapHOE KO[OBOE CrI0BO; NOPSKOBbIA HOMEP CyMMapHOr0 KOAOBOTO CoBa; Npu-
3HaK; WHAEKC KOLOBOro CfoBa C [BOAHOA (myanbHOM) KPaTHOCTbIO; CMELLEHE; MONMNapaMeTpuyeckue CyMMapHble Kofbl; NPeACcTaBNeHMe
napamMeTpoB CyMMapHbIX KOAOB; NCKaXEHHbIE KOAOBbIE KOMBYHALMN; NapaMeTpbl KOAa; 0CTaToK; AyanbHas KpaTHOCTb.

Beedenue
Kopmosrie ciioBa paccMaTprBaeMbIX B CTAThe IOJAIIAPAMETPUYECKUX CYMMAPHBIX KOLOB (DOPMUPYIOTCA KaK
CYMMBI

n
s, =1+2+... +n:zai
i=1
IIOCJIeIOBATEIbHBIX HATYPAJIbHBIX UKUCEJ OT eJUHUIIBI 10 7.

3HaueHne TAKOU CyMMBbI OIpeieisieTcs o hopMyie
_ n(n + 1)
n=—"

Hanpuwmep, snavuenus s, npu n = 1,2,...,15 nrrocrpupyer puc. 1.

T'maBHas 0cOGEHHOCTD MOJUIIAPAMETPUUECKUX KOJOB 3aKJIIOUAETCA B TOM, UTO IIapaMeTPhI KayKJI0TO TAKOTO
KOJla MOTYT CJIYKUTH €TI0 9KBUBAJEHTOM U IIOJHOCTHIO 3aMEHUTH MEPBOHAYAJIBHBIN KOJA. OTO IIO3BOJIAET, Ba-
PBUPYS apaMeTpPhl KoJla U UX COYETAHUS, BOCCTAHABINBATD UCKAKEHHBIE KOJJOBbIe KOMOMHAIINN.

Wcxonuble cyMMapHble KOABI HAIPAMYIO CBA3AHBI C UX MOPANJKOBBIMU HOMEDPAMU, IIPEACTABIAIOIINMU CO-
6011 cymMMy $(n) WIEHOB HATYPaJIbHOIO PALA, IIOCTPOEHHYIO II0 YKa3aHHOMY PaHee CIIoco0y.

Ocnoénas wacmsv
CyMMapHBIe KOABI Mocje uX ()OPMUPOBAHUS MOT'YT OBITH HOPMUPOBaHbLI. HopMupoBaHme OCYIIeCTBIAETCS
TeJleHreM MOPAJKOBOrO HOMepa KoJa, T. €. CyMMEI §,, Ha HEKOTOpoe He0oJIbIIToe mejioe 4ucyo k. B pesymbra-
Te BO3MOXKHO IIOSIBJIEHNE IBOMHBIX HOPMUPOBAHHBLIX KOLOB C HYJIEBBIMU OCTATKAMHU (IyaJbHBIX KPATHOCTEI).
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CJIeBa 1 cIipaBa OT 9TUX JABYX KOJAOB APYyrnue HOPMUPOBaHHBIE KOAbI OKA3bIBAIOTCA CHMMMETPUYHO OJMHAKO-
BBIMHU, C PACXOJAIIMMUCA BBEPX W BHU3 II0 MOPSIAKOBLIM HOMEPAM CYMMAaPHBIX KOZOB ocTaTKamMu. Ha sTom
OCHOBAHHUU MOKHO CTPOUTH HMOJUIapaMeTpuuyecKue CyMMapHble KOAbl, OTPAHNYMUBAACH JUIIb IapaMeTpaMu
KOZOB 0e3 KOJ0BOi KOMOMHAIIMM, KOTOPYIO B KOHEUHOM MTOTe JIeTKO BOCCTAHOBUTL IO IapaMeTpaM KOJOB.
dopmMupoBaHUE HOPMUPOBAHHBIX IPU k£ = 7 KOJOB MJLIIOCTPUPYeET puc. 2, rae n = 85,...,100; n=1,...,15.

Sn n %sn n %sn n
1 1
522,143 85 0,143 1
3 2 534,429 86 0,429 2
6 8 546,857 87 0,857 3
10 4 559,429 88 1,429 4
15 5 572,143 89 2,143 5
21 6 585 90 3 6
28 7 598 91 4 7
36 8 611,143 92 5,143 8
45 9 624,429 93 6,429 9
55 10 637,857 94 7,857 10
66 11 651,429 95 9,429 11
78 12 665,143 96 11,143 12
91 13 679 97 13 13
105 14 693 98 15 14
120 15 707,143 99 17,143 15
721,429 100

Puc. 1. CymmapHBIe KOIBI

B IIEPBOHAYAJIbHOM BH/Ie Puc. 2. CymmapHbIe HOpMUPOBAHHBIE IPH k = 7 KOABI

3aK0HOMEPHOCTH, UMEIoIe MecTo mpu n = 25,...,40 B cayuae HOpMHUPOBaHUS KomoB mipu k = 4; 5; 6,
oTpasKkaeT puc. 3.

5 n 55 n 55 n
81,25 25 65 25 54,167 25
87,75 26 70,2 26 58,5 26
94,5 27 75,6 27 63 27
101,5 28 81,2 28 67,667 28
108,75 29 87 29 72,5 29
116,25 30 93 30 77,5 30
124 31 99,2 31 82,667 31
132 32 105,6 32 88 32
140,25 33 112,2 33 93,5 33
148,75 34 119 34 99,167 34
157,5 35 126 35 105 35
166,5 36 133,2 36 111 36
175,75 37 140,6 37 117,167 37
185,25 38 148,2 38 123,5 38
195 39 156 39 130 39
205 40 164 40 136,667 40

Puc. 3. CymmapHBIe HOpMUPOBaHHEIe IPH k = 4; 5; 6 KombI

Crenyer MOAYEePKHYTH, UTO MTapaMeTpPbl CYMMAapHOT0 KOoJa yZ00HO MCIIOJIb30BATh C IEeJbhI0 O0HAPYKEeHUA
¥ MCIIPaBJCHUA KAHAJIbHBIX OIIIUOO0K. IIpU 5TOM JOCTATOUYHO OTPAHUUYUTHCA TOPATKOBBEIM HOMEPOM JBOMHOI
KPaTHOCTHY U 3HAUEHWEM HOPMUPYIOIIEro uyucia k.

BwmecTo cymMmapHOIT KOZOBOIT KOMOMHAITMY B KaHAJ MMEeT CMbICJI ITepefaBaTh HOPALKOBLIN HOMEp Ayasb-
HOUW KPATHOCTH, BHITIOJHAMIIUN POJIb MHAEKCA B MaTeMaTHUYeCKUX OIlepallusiX, a TaKyKe CMeIlleHue II0 I10-
PASKOBBIM HOMEpPaM CyMMapHBIX KoA0B. Torga Bce yKasaHHbIE HOMEpPa CYMMAapHbBIX KOJOB OKa3bIBAIOTCA 3a-
IeliCTBOBAHHBIMMU.

BaskHbIe B TpaKTUYECKOM IJIAHE CJIYyUYau UCIOJIb30BAHUS ITapaMeTPOB PACCMOTPEHBI JaJjiee.
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Onpedenenue nonamuil

e Hopma: uncsio, Ha KOTOpPOE OCYIIEeCTBIAETCA JeeHre KasKIoro CyMMapHOTO KOZOBOTO CJIOBA JJIA IIOJIY-
YeHUA eT0 MOJYJIA U OCTaTKA.

e HopmupoBaHHOe cyMMapHOe KOJOBOE CJIOBO: MOJYJIh HOPMUPOBAHHOI'O KOZOBOTO CJIOBA C YAAJIEHHBIM
0CTaTKOM.

¢ ITopsiAKOBBIiE HOMEpP CyMMapHOTO KOJOBOTO CJIOBAa: KOJUUYECTBO CJIaraeMbIX 3JIEMEHTOB HATypPaJIbHOTO
pazna, o0pasyoIux JaHHOe CyMMapHoOe KOJOBOE CJI0BO.

U3 cTpyKTYypBI CyMMapHBIX KOLOBBIX CJIOB CTAHOBUTCS OUEBUAHBIM, UTO IOPAAKOBBIE HOMEPA CYMMapPHBIX
KOJOBBIX CJIOB UBMEHAIOTCA OT €AMHUIIBI 10 3a{aHHOTO 7.

e ITpusHak: moxasaTesb (ABOUYHBII HYJIb UM ABOMYHAS TUHUIIA), II0 KOTOPOMY Pa3JINYaeTCs NCII0Ib30Ba-
HUe B KOHTEHTEe 00BIYHOTO CYMMapHOI'0 KOJOBOTO CJIOBA MJIM €0 HOPMUPOBAHHOTO SKBUBAJIEHTA.

e [TpoitHas (IyajbHASI) KPATHOCTD: [[Ba IOAPA[ CAEAYIOIUX APYT 3a APYTOM HOPMUPOBAHHBIX CYMMaPHBIX
KOJOBBIX CJIOBA C HYJIEBBIMHU OCTATKAMH.

e HHgexc KOJOBOTO CJIOBA € ABOIHOI (IyaJbHOIT) KDATHOCTBIO: UNCJIO, IIOKA3bIBAIOIIee KOJIUUECTBO BCTPe-
YaIONIINXCs A0 JAHHOI'0 HOMEPA CyMMAapHBIX HOPMUPOBAHHBIX KOJOBBIX CJIOB C HYJIEBBIM OCTATKOM.

¢ CMeleHNe: KOJINYECTBO OTKJIOHEHHUH B CTOPOHY BO3PACTAHUSA ITOPAJKOBBIX HOMEPOB KOJOBBIX CJIOB OT I10-
CJIeNHUX II0 IOPAJKY JBYX KOJOBBIX CJIOB C JBONYHOI KPATHOCTHIO.

BapuanmbuL npedcmaéienus napamempos cy mmapHvLx k0006

KoM6Ouuupys: mapamMeTpsl W OOIUI BUJ CYMMAapPHBIX KOJOBBIX CJIOB, ITOJIyYaeM PasjinYHbIe aJTOPUTMBI
00pBOBI ¢ KaHAJBHBIMHY OITHOKaMu. [IprBeseM HeCKOJIbKO HarboJIee MoJIe3HbIX aJIrOPUTMOB.

Bapuanm 1. Cymmaproe k00060e c1060—NpuU3HAK—UHOEKC: IO TAKOMY aJITOPUTMY (DOPMUPYIOTCSA OOBIUHBIE
cyMMapHbBIe KOJOBBIE CJI0OBA JIN00 HOPMUPOBAHHBIE C HYJIEBOM JBOMHON KPATHOCTHIO.

IIpumep. B xKamas mocelaaeTcsa IBOMYHAS IIOCIEN0BATEIbHOCTD (P ¢ pasaenenueMm 13-1-2 mubo 97-0-2.
Corsiacuo puc. 2 mepBblil Ha60p mudpP COOTBETCTBYET HOPMUPOBAHHOMY KOJY C MOPSAAKOBBIM HOMepoM 13 u
HYJIEBBIM OCTAaTKOM. BTOopas 1mocjie[oBaTeJIbHOCTb OTOOPaKaeT TOT yKe CaMblii, HO He HOPMUPOBAHHBIN £ = 7
CyMMapHBIHN KOJ.

Bapuanm 2. IIpusnak—undekc ¢ 060iinoil (OyanvHoil ) kpamrocmbio. Ilo TakoMy anropurmy GOpMUpPYIOT-
cA 00BIUHBIE JIN00 HOPMUPOBAHHBIE C TBOIMHONM KPATHOCTHIO CyMMapHBIe KOJOBBIE CJIOBA.

IIpumep. B kaHaJ mockLIaeTCsa ABOUYHAA IIOCTIEOBATEIBHOCTE UMD ¢ pasaenenuemM 1-2 aubo 0-2, KoTopas
MIOBTOPSIETCA AJIsT OOHAPY/KEeHUA U MCIPABJIEHUA KAaHAJIbHBIX OIMNO00K. KOHEUHBI! pe3ybTaT HOJIKEH ObITh
TaKUM 2Ke, KaK ¥ B IPeJbIAYIIeM IpuMepe.

Bapuanm 3. Cymmaproe K00080e c1060—npu3nak—urndexc—cmewenue. Kax u B IpeABIAYIUX CIyYaaX, 110
TAKOMY aJTOPUTMY (DOPMUPYIOTCS OOBIYHBIE CyMMapHbIe KOJOBBIE CJIOBA JIMOO HOPMUPOBAHHBIE C JBONHOM
KpaTHOCTHI0. [IpaBOMEPHOCTH TAKOTO aJITOPUTMA ONpeessieTca TeM (DaKTOM, YTO, KAK MOYKHO ITIOKa3aTh, CyM-
MapHBIX KOJOB C IBOMHOII KPATHOCTHIO CYIIIeCTBYeT He 6ojiee 5% wu3 ob1ero ux uncjaa. OgHako mocie Jr0oii
mapbl KOZOB JBOMHOM KPATHOCTH OCTATKY HOPMUPOBAHHBIX KOJOB OJMHAKOBBI B 00€ CTOPOHBI II0 UX MHOMKe-
CTBY [I0 OUepPeAHOI ITOBTOPAEMOM JBONHON KPATHOCTH. ITY 0COOEHHOCTH MOKHO HaOJI0gaTh Ha puc. 2 1 3.

IIpumep. B kaHasa nockliaeTcsa JBOUYHAA IIOCTIEIOBATEILHOCTE UMD ¢ pasaenenueM 4-0-1-2 uau 21-0-1-2.
B aTom cayuae B KaHaJ KPoMe HOPMUPOBAHHOTO JI100 OOBIUHOT0 KO/Ia ITOCTYIIAIOT IPU3HAK, NHIEKC U CMeIle-
HYe, II0 KOTOPBIM MOYKHO [IPOBEPUTDH MPABUIBHOCT CYMMAapPHOIr'o KOJa Ha IPUEeMHOM KOHIIE.

Bapuanm 4. I[Ipusnak—uHOexc—cmewenue ¢ noémoperuem. AHAJIOTUUEH BapPUAHTYy 3 3a HUCKJIOYEHUEM
cMmelrenns. PaccMarpuBajics Ipy uaaoKeHur BapuanTa 2. Kak u B ToM ciiyuae, IOBTOPEHNUE IIPU Iepegade
MaHHOM YMCIOBOM IIOCIEJ0BATEILHOCTH JAaeT BOSMOKHOCTD BBHISBUTH U YCTPAHUTD KaHAJIbHBIE OIIUOKH.

BbvLéodnsL

¢ CymMMapHBbIe KOABI ABJIAIOTCS IIOJUIAPAMETPUUYECKUMHU, UTO MOKET CIYKUTH BaAKHBIM (DAKTOPOM JIJIA UX
UAeHTU(PUKAIIUN.

¢ ITocpencTBoM BhIOOpa 3HAUEHUIT HeauTesel k MOayUyaloTCA Pa3InyHble BEPCUU HOPMUPOBAHHBIX II0 9TO-
MY JeJIUTEJI0 CYMMapHBIX KOJOB.

¢ CoBMeCTHOE OTHOBPEMEHHOE UCIIOIb30BaHNE HECKOJIBKUX IIapaMeTPOB CYMMapPHbBIX KOJIOB II0O3BOJIAET [0~
CTATOYHO BEPHO OCYIIECTBJIATH OOMEH TaHHBIMMU.

¢ OnuH OTAENBHBIN ITapaMeTp CyMMAapHOTO KOla ITIO3BOJIAET OIEHUTh BEPHOCTH CYMMapHOIr'0 KOLOBOTO CJIO-
Ba. [[OMOJTHUTEIBFHOE UCIIOIb30BaAHNME IPYTUX IaPaMeTPOB IIO3BOJIAET BOCCTAHOBUTD €TI0 IIPABUJIBHOCTb.

¢ Bo3MOKHBI pasjiMuHBbIE METOAbI Pean3auy KOJOBBIX ITapaMeTPOB.

¢ [TotnmapaMeTpUUYHOCTh CYMMAapHBIX KOJOB YI00HO MCIIOJB30BATh IIPU PeaTusaliuu 3alluThl HHPOpMa-
Y OT HECAHKIITMOHUPOBAHHOIO IOCTYIIA.
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I0. 0. Minosa
MAPAMETPW CYMAPHUX KoOAIB

Y cTaTTi po3rnsHyTO HaBaxXmMBILLI BNACTUBOCTI NapameTpiB CymMapHiX Kogis. 3a3HaqeHo, Lo nopsa i3 KinbyeBuMN Ta (hpakTanbHIMK Ko-
[amu cymapHi Kogu Hanexartb [0 nosinapametpuytvix. [loninapameTpuyHicTs cymapHuX KogiB MOXHA 3acTOCOBYBATV Ans peanizalii 3axucty
KOH@binenLinHoi iHghopmauii Big HecarkuioHoBaHoro goctyny. OnvcaHo ¢opmyBaHHs cyMapHux kogis. [1ofaHo BU3HaYEHHS! OCHOBHUX MOHSITb,
BUKOPVCTOBYBAHWX NPV BBEAEHHI NapaMETPIB CyMapHux kogis. [oka3aHo, Lo napameTpy cyMapHuX KOGIB MOXYTb CrlyryBatyl eKBiBaneHToM Kogy
78 MOBHICTIO VIOro 3aMiHuTY. PO3KDUTO CEHC HOPMYBAaHHS CyMapHuX KOOOBUX CrliB, y Pe3YnbTaTi SKoro 3'9BisiioThCs BUNAOKM MOABIVIHUX HOPMO-
BaHWX KOAIB i3 HynboBuMy ocTaqamu (gyansHux kpatHocTeii]. Cghopmyib0BaHO BU3HAHEHHS MOHSTL, BUKOPYCTOBYBAHUX AJ1S1 OMUCY aNropuTMiB
(hopmyBaHHS CyMapHX KOLOoBUX criB. HaBeaeHo Kinbka BapiaHTie KOMOIHaLiVi napaMeTpiB i BUGIB CyMapHuX KOQOBUX CIliB, 38 [OMOMOroK SKux
MOXHa OTPUMATV Pi3Hi anropuTMn G0paTb6Y 3 KaHATTBbHUMY NOMUTIKaMK. 3aBASIKA TOMY, L0 CYMAapHi KO € NosinapameTpuyHuMK, 0fH04acHe
BUKOPUCTaHHS OKPEMUX IXHIX napameTpiB 403BOSISE NIABULLYBATY TOYHICTb 06MIHY AaHuMK. JlnLie 38 0gHUM napameTpoM CyMapHOro Kogy MOXHa
OUIHNTY NPaBUITBHICTL KOdy. 38 A0AAaTKOBYMK NapameTpany J03BOSISETLCS BIGHOBUTY NPABUMLHICTL CyMAaPHOro kogy. [anwi mMeTog [ae moxin-
BICTb pearniayBaTy pisHi MeTogu KogoBux napameTpis. HaseneHo 061acTe 3aCTOCYBaHHS CyMapHUX KOgiB.

Kniouogi cnoBa: HaTypanbHui psa; cymapHi KOAK; noninapaMeTpryHi KOAW; MOJyIb; Cyma eNEMEHTIB HATyparnbHoro psdy; NoaBiliHi HOPMOBaHI
KOQW; HOpMa; HOPMOBAHeE 3aralibHe KOL0BE CroBO; NOPALK0BMIA HOMEp CYMApHOro KOJO0BOTO Cri0Ba; 03HaKa; iHOEKC KOAO0BOro CoBa 3 [BiK0BOH
(myanbHOt) KpaTHICTIO; 3cyB; NoninapamMeTpyyHi cyMapHi Koaw; noflaHHs napameTpiB CymapHVX KOAiB; CNOTBOPEHI KOO0BI KOMBiHaLLi, napameTpu
Kopy; 0cTaya; AyanbHa KpaTHICTb.

Yu. A. Milova
PARAMETERS OF CUMULATIVE CODES

This article presents the properties and features of digital cumulative codes parameters where the code words are created by adding the
elements of natural sequence. It should be noted that along with circular and fractal codes, the cumulative codes are poliparametric ones.
The formation of digital cumulative codes is described in the article. The article gives the definition of the main concepts used to enter the
parameters of cumulative codes. It is shown that the parameters of cumulative codes can serve as their equivalent and entirely replace them.
The demonstrated regulation of cumulative caodes is produced at the expense of correlation of code words to another natural number, and as
a result, there are cases of pair normalized codes with zero residues (dual multiplicity). The concepts used for description of cumulative codes
algorithms are formulated in the article. The described variants of parameters combinations and the types of cumulative codes make it possible
to receive various algorithms of fight against the channel errors. According to one parameter (variable) of cumulative code it is possible to
identify it and evaluate its fidelity. In terms of additional parameters (advanced options] it is possible to restore the correctness of cumulative
code. It has been demonstrated that the use of separate cumulative codes parameters simultaneously increases data exchange fidelity that
allows to apply them for protection of confidential information from non-authorized admission. The proposed method gives an opportunity to
apply received cumulative codes for both compression of information while its transfer and for protection of information distortion transmitted
on communication channels and the control of access to confidential information using various methods of code parameters.

Keywords: natural series; cumulative codes; polyparametric codes; module; the sum of elements of the natural numbers; the double of the
normalized codes; the rate; normalized cumulative code word; sequence number of the cumulative code word; the index of the codeword with
the hinary (dual) magnification; offset; polyparametric cumulative codes; represent the parameters of the cumulative codes; the distorted code
combination; code parameters; remainder; dual multiplicity. v
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