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Anomauia: Obeosoproromsca ocobaugocmi nobyoyeanus S-nepemeopenns wugpy Cmpymox. 30kpema, UKOHAHO
auaniz npono3uyii woodo nobyodosu S-nepemeopenta wudpy Cmpymox 3 uxopucmauHam xeposanux S-onokis. Oyi-
HIOIOMbCA NOKA3HUKU 11020 8unadkosocmi. IIokazyemucs, wo 60HO 3a CB0EI0 eheKMUBHICMIO NOCMYRAEMbCA 8I0N0-
BIOHOMY OPULIHATLHOMY pienHI0. 3 ’Ac08YIombCs NPUYUHU MAKUX 0OCMAGUH.

Knrouogi cnoea: nomounuti wiughp; eunaokosa niocmanoska, ougepenyiaibua UmMogipHicms, S nepemeopenns; ni-
HIUHa 3MIWLYIOUU cXemd.

1 Beryn

Panime, B po6ori [1], Oynu BukiageHi mpono3ullii o0 No0y/10BH, K MOMEPEeIHbO OUiKyBalO-
Csl, TIOJIIMIIIEHOT KOHCTPYKIIi S epeTBopeHHs 1t moToyHoro mudpy Ctpymok. Toxi Mu BBaXkainy,
1110 3aCTOCYBAHHS JUIs MOOYIOBH IMKJIOBOI (DYHKIIIT JIAHI[IOKKA 3 KEPOBAaHUX S-0JIOKIB Ma€ MpHUBEC-
TH J0 TOJIIIIEHHS] TUHAMIYHUX MOKa3HUKIB NMPUXOAY 0araTopa3zoBOro MOBTOPEHHS 3allpOIIOHOBA-
HOI KOHCTPYKLIT S epeTBOPEHHS /10 BUIAJKOBOI Mi/ICTaHOBLI. B 1aHOMY KOHTEKCTI, MiJ JUHAMIY-
HUMH TIOKa3HUKaMHU TPUXOY ITepaTHBHOTO MPOJIOBKEHHS S MEPETBOPEHHS 10 BUITAIKOBOI ITiJICTa-
HOBIII, CJIi/1 pO3YMITH MiHIMaJIbHE YHMCJIO MOBTOPEHDb S MEPETBOPEHHS B PeXHUMI MHU(PYBaHHS, BXi-
nHoro 64-x OITHOTrO OJIOKY JaHMX, MICHS SKOTO MaKCUMyMH Au(epeHIialbHUX HMOBIPHOCTEN Iie-
PEeXoJliB BXI1IHUX PI3HUL Y BUXIJHI HPUXOAATH 10 aCUMITOTUYHHUX 3HAYCHHSM, XapaKTepPHUX IS
BUITaJIKOBUX MIJCTAaHOBOK. BiAMoBiHI MipKyBaHHs B po0oTi [1] OynyBanucs Ha aHami3l MiHIMalb-
HO{ KUJTBKOCTI S-0JI0KIB, III0 aKTHBI3YIOThCS Ha MEPIINX [UKIAX HUPPYBaHHS.

VY naHiii poOOTI MH MPOJOBKWIM JOCII/DKCHHS paHillle 3amporoHOBaHOi KOHCTPYKIi [1] Ta
NPEJCTABISAEMO JOAATKOBI pe3yabTaTH €KCIIEPUMEHTIB LI0JI0 OL[IHKM peajbHOro 4ucia S-O0J0KiB,
SK1 aKTUBI3YIOTbCS Ha KOKHOMY LIMKJII IIPH 1ITE€PaTUBHOMY MPOJIOBXKEHHI MepeTBopeHHsA. B poOoTi
OyzZe Mokas3aHo, IO 3alporoHOBaHA B [1] KOHCTPYKIiS Mae CIaOKOCTi, sIKi pOONSTH MOKa3HUKH
MIPOMTOHOBAHOT KOHCTPYKIIIi TAKMMHU, 110 MOCTYNAIOTHCSA OPUTIHAIBHIA po3poOili, B HACHIIJIOK YOTrO
NEePCHEKTUBHICTh MPOMOHOBAHOT KOHCTPYKIIII € SIBHO CYMHIBHOIO.

2 ANTbTepHATHBHA KOHCTPYKIisl S nepeTBOpPeHHsA

Cama koHCTpyKIIisl, o OyJia 3ampomoHOBaHa padimie, B podoti [1], mpencraBnena Ha puc. 1.
JlaHa cxeMma, B CBO€i OCHOBI, IIOBTOPIOE KOHCTPYKIito nepiioro mukiny mmppy IIVIT [2], Tinbku
3amicTh SL mepeTBOpeHb B JAHOMY BUIIAJKy BUCTYNAIOTh OAMTOBI S-0510KU (kepogaHi niocmanos-
Ki), @ 3aMICTh MiJICyMyBaHHs 3a MOJAYJEM 2 CETMEHTIB Ha BX0Ji mepuioro SL mepeTBOpeHHS TyT
BUKOPHUCTOBYETHCS 1HINIA (K paniuie esaxcanocs, Oinvul eghexmuena) cxema JIIHIHHOTO 3MIlTyBaH-
Hs, II0 3aCHOBaHa Ha OaraTolIapoBOMY MiJICYMyBaHHI 32 MOJAYJIEM 2 CErMEHTIB BXIJHOTO OJIOKY
nanux. KpiMm TOoro, B JaHOMy BHIAIKY, MiJICyMyBaHHS BUXOJY OCTaHHBOTO S-OJIOKY BUKOHYETHCS
TITBKU 3 BUXOJIOM IMEPIIOTO S-OJI0KY.

CrniouaTky 3/1IHCHIOETHCS PO30MBKA BX1AHOTO OJIOKY MaHuX 3 64 GiTiB Ha JIIBUH 1 nTpaBuii 32-X Oi-
THI Mi10JI0KH, Ta POPMY€ETbCsl HOBUI 64-X OITHHIA OJIOK TaHUX, IO CKIAAETHCS 3 HOBOTO JIIBOTO
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32-x OiTHOTO MiAOJIOKY, KM OAEPKYETHCS 3 JOMOMOTOI0 MiJICYMyBaHHS 3a MOIYJEeM 2 JIBOTO i
mpaBoro 32-x OITHUX MiA0JIOKIB BUX1THOTO OJIOKY JaHMX, 1 MPAaBOTO MiA0JIOKY, IO MIOBTOPIOE «CTa-
puit» npaBuii 32-x OiTHUIA 60K, TToTiM 3MIHCHIOIOTECSA aHATIOT1YHI oneparii 3 HOBUM JIiBUM Ha-
MiBOJIOKOM 1 JIaJTi 3 HOBUM JIIBUM MiA0JJOKOM YeproBOro HamiBOJIOKY, /i€ BXKE BiH 3BOJIUTHCS 10 Oaii-
TOBOTO PO3MIpY.

Po3mimennss psaakiB 3 cym
OaifTiB micnst JOJaBaHHS 3a
MOJIyJIeM 2 UIIOCTPYETbCS HU-
Ke.

Bximamii psijgok OaiTiB: Xi,
X2, X3, Xa, X5, Xe, X7, Xg

[licns  mepmioro  mapy
XOR maemo: X1(‘BX5, X2(‘BX6,
X3®X7, Xa®Xg, X5, X, X7, Xg.

‘ Bxinne snauecnnn (64 6irn) ‘

M/IB nepersopenHs

————— i S St Ay S A S [licns  ppyroro  mapy

‘ Buxinue snauenns (64 oirn) ‘ XOR: X1®Xs@ X3P X7, XoDXg
DOX4DXs, Xz®X7, Xa®Xg, Xs,
Xe, X7, Xg.

Puc. 1 — S neperBopenns mudpy Ctpymox Tlicis  TpeThoro  mapy

XOR maemo xigai OlokHM j1a-
HUX: X1@Xs@X3DX7DXoDXeDXaDXs, XoDXeDXaDXg, X3P X7, Xa®Xg, X5, X6, X7, Xg.
B pesynbTari Ha BXoAl nepuoro S-010ky MaeMo Xi@Xs@X3DX7;DXoDXe@DX4DXg — cymy BCixX
0aiiTiB BXOMY.

Amnauis, sikiii 0yino HaBeqeHO B po0OoTi [1], BUKOHAHUH Y IPUIYIIEHHI, 110 TP aKTUBIi3awii Oyab-
AKOro S-0JIOKY OTPUMYIOTh HEHYJIbOB1 Pi3HUIII BXOAY yCl HACTYIHI S-OJ0KM Ta 3p00JieHHH BUCHO-
BOK, III0 TIPY YMOBI, KOJIM JIJIsl Pi3HUI CETMEHTIB IMap BXOJIB BHKOHYEThCS ymMoBa: AX1@DAXs = 0,
AX1 = AXs #0, AXs = AX3 = AX7 = AXy = AXg = AX4 = AXg = 0, B 3alIporioHOBAaHOMY PIIIIEHHI aKTH-
BI3yeTbCs MiHIMYM 4-pu S-0J0KM mepuioro mukiy. — ToOTo, B TipIIOMY BUMAJIKY JAHIIOXKOK 3 S-
OJIOKOBUX TEPETBOPEHB 3aITyCKAEThCs 3 I SATOro S-010Ky. OTKe, HA NepIIoOMY IUKIT MaemMo 4-pu
aKTUBHHX S-O0JIOKH, a Ha JABOX MEPIIHX HUKIaX MaeMo 12-Th akTUBHUX S-OsokiB [1]. Ha Tppox -
KJIaX aKTHUBI3YeThCS BKE MIHIMYM 0sin3bKo 20-Tu S-OJ0KIB. AJie K MMOKa3ajau pe3yJbTaTH HAaCTYII-
HUX EKCIIEPUMEHTIB, 3po0isieHuil B poOoTi [1] BUCHOBOK BHsiBMBCS XMOHMM! B maniii poGoTi Mu
HaMaraeMocsi po310paTucs B YoMy K TYT CIIpaBa.

3 Pe3y.111>TaTn CKCIICPUMCHTAJIBHUX JIOCJIi)I)KeHI)

Sk 3’scyBanocs, cnabKiCTh, MPO Ky He MOBa, MOJISTae B TOMY, 1110 TMPH 3'€ JTHAHHI KEPOBAaHUX S-
OJIOKIB B JIAHITFOKOK TIPH OJTHAKOBUX OAMTOBHX PI3HUIIX HA BXOJAaX CYCIAHIX S-OJIOKiB 3'SIBISE€THCS
MOJKJIMBICTB MPU MPOXOJ1 Ha S-010111 BXiIHOT pI3HUII B Ty K caMy BUXIJHY PI3HULIIO OTpUMATH Ha
BXO/Il UepProBoro S-0JI0Ky HYJIbOBY BXIJHY PI3HUIIIO 1 pO31pBATH JIAHIIIOKOK MEPEXOAIB 3 S-0JIOKIB.
Taki mepexoau BiAMOBIAAIOTH JIarOHATBHUM €JEMEHTaM TaOiullb TUEpeHIiaTbHuX Pi3HHIb S-
0JIOKIB, 1 UMOBIPHICTh TaKUX NIEPEXO1B BUXOJAUTH IOCUTH BUCOKOIO.

Tabnuis 1 BimoOpakae pe3ynbTaTH €KCIIEPUMEHTAIbHUX JTOCIIIKEHb TI0 BU3HAYCHHIO peabHO-
T'O YMCJIa aKTUBOBAHUX S-OJIOKIB JIJIsl Pi3HUX BapiaHTIB 3-IIUKIOBOTO IMEPETBOPEHHS MPH aKTHUBI3aIlii
BXOJly S-TIepeTBOPEHHS Pi3HUMH BapiaHTaMU JIBOOANTOBUX HEHYIIbOBUX PI3HHUIIb.

VY Tabnuii 2 HABOAWTHCS AETalbHE YSBICHHS PO3MOALTY S-0/0KiB (MPaKTHYHHX 3HAYEHB), IO
aKTUBI3YIOTHhCS B MEXKaxX JIAHIIO)KKA HAa KOXKHOMY IIUKIIi, TIPH aKTHBAIl BXOJY "yJOCKOHAICHOTO"
S-mepeTBOpEHHs PI3HUMH BapiaHTaMHU ABOOAIMTOBUX Pi3HUID (0e, O — 3HaAUeHH s, WO OUIKYEMbCA).

SAxmo ms Bunaaky AX1 = AX2 # 0 nHa BXofi nepuioro S-06J10Ky BUXOAUTH HYJIbOBA BXiJHA Pi3-
HUIS, TO Ha BXO1 APYroro S-0JIOKY BHSIBIISIETHCS HEHYJIBOBA BXiJHA PI3HMLS, KA aKTHUBI3ye BCl
HACTyMHI S-0110Ku (6uxodums 7 akmusizoéanux S-610kig), TOOTO B pasi, HANPUKIAA, Pi3HHIb
AX2 = AX3 #0, sK cBiIYaTh pe3yabTaTH ekcriepuMeHTy (auB. Tabm. 3), 3amicTh O4YiKyBaHUX
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KINIbKICTb AKTUBOBAHUX S-BJ/IOKIB

BapiaHT 3i cxemolo 3milyBaHHA be3 cxemu 3miwyBaHHA
HeHanO'Bi Cxema 3milyBaHHA Cxema 3milyBaHHA
,G)ia:HT::il BUKOPMCTOBYETLCA BUKopuctosyetbca TIJIbKU H E%X;zgpaﬂggggsg;!:m
Ha KOXKHOMY umkni Ha 1-my umnkni
1-n 2-1 3-i 1-i 2-1 3-i 1-i 2-i 3-i

UMK | UMKA | UMKA b UMK | UMKA | UMKA b UMK | UMKA | UMKA b

AX;=AX;#0 7 6 6 19 7 6 6 19 1 6 6 13
AX;=AX3#20 6 6 6 18 6 6 6 18 2 1 6 9
AX;=AX; #20 2 6 6 14 2 6 6 14 3 6 6 15
AX;=AXs#0 4 6 6 16 4 6 6 16 4 6 6 16
AX;=AXg#0 4 4 6 14 4 6 6 16 5 6 6 17
AX;=AX7#0 4 6 6 16 4 6 6 16 6 6 6 18
AX;=AXg#0 3 4 6 13 3 3 6 12 7 6 6 19
AX; =AX3#20 1 6 6 13 1 5 6 12 1 5 6 12
AXy=AX;#20 6 6 6 18 6 6 6 18 2 1 6 9
AX; =AXs#0 3 6 6 15 3 6 6 15 3 6 6 15
AX; =AXg#0 4 5 5 15 4 6 6 16 4 6 6 16
AX, =AX;#20 4 5 6 15 4 3 6 13 5 6 6 17
AX; =AXg#0 4 6 6 16 4 3 6 13 6 6 6 18
AXz3=AX;#0 2 5 6 13 2 6 6 14 1 6 6 13
AXz3=AXs#0 2 3 6 11 2 6 6 14 2 6 6 14
AXz3=AXg#0 4 4 6 14 4 3 6 13 3 2 6 11
AXz;=AX;#20 3 4 4 11 3 7 6 16 4 6 6 16
AXz3=AXg#0 4 6 6 16 4 5 6 15 5 4 6 15
AXy=AXs#0 3 6 6 15 3 2 6 11 1 6 6 13
AXy=AXg#0 2 6 6 14 2 1 6 9 2 1 6 9
AXy=AX7#0 5 5 6 16 5 4 6 15 3 2 6 11
AXy=AXg#20 2 4 4 10 2 7 7 14 4 3 6 13
AXs=AXs#20 4 6 6 16 4 6 6 16 1 5 6 12
AXs=AX;#0 4 5 6 15 4 6 6 16 2 5 6 13
AXs=AXg#0 5 6 6 17 5 4 6 15 3 4 6 13
AXg=AX7#20 2 4 6 12 2 6 6 14 1 4 6 11
AXg=AXg#0 4 5 5 14 4 5 5 14 2 1 6 9
AX;=AXg#0 5 6 6 17 5 5 6 16 1 3 6 10
Min KinbKicmeo 1 3 4 10 1 1 5 9 1 1 6 9
CepedHe Yucsno 3,68 5,25 5,82 14,8 3,68 5,04 593 14,7 3 4,46 6 13,5

Tabnuus 2 - 3HaueHHs, 110 He BIANOBIJAI0OTh OUIKYBaHUM pe3y/bTaTaM aKTHUBi3allii S-0JI0KiB

no3uLi AKTUBOBAHUX S-BNIOKIB

HeHynbosi
6aiiToBi Cxema 3MmillyBaHHA BUKOPUCTOBYETLCA Cxema 3MillyBaHHA BUKOPUCTOBYETbCA
pizHUL Ha KOXXHOMY LMK Ha KOXXHOMY LMK
1-i1 ki 2-1 UK 3-#1 nuKn 1-i1 mmki 2-1 UK 3-#1 nukn
AXl = AX4 # 0 2 2 5 2 5 6
0=7 0110 0000 1100 0000 01111011 0110 0000 01110110 1101 1110
AX;=AXz 20 3 4 6 3 2 6
0=7 0110 0001 1110 0001 10111101 0110 0001 0100 0001 10110111

15



ISSN 2519-2310

CS&CS, Issue 4(12) 2018

[IponoBxeHHs TabIHUII 2

AX2=AX3 %0 1 1 6 1 5 6
0=7 0100 0000 1000 0000 1011 1101 0100 0000 0110 1110 1111 0011
AX;=AX5#0 3 6 6 3 2 6
0=7 0111 0000 01101111 1111 1010 0111 0000 01111101 1111 0110
AX;=AX;#20 3 5 6 3 4 5
0=7 0100 0011 1111 1000 1111 1100 0100 0011 0111 1000 1111 1000
AXz=AX,#0 2 2 6 2 5 6
0=7 0110 0000 1100 0000 1101 1101 0110 0000 01101011 1111 0110
AXz3=AX5#0 2 3 6 2 4 6
0=6 0011 0000 1110 0000 1010 1111 0011 0000 0010 1011 01101111
AXz=AXs#0 4 6 6 4 3 6
0=6 0111 1000 1100 1111 01111110 0111 1000 0111 0000 01111011
AXs;=AXg# 0 3 6 6 3 5 6
0=6 0110 0001 0011 1111 1111 1001 0110 0001 0111 0110 1101 1101
AX,=AXs#20 3 6 6 3 5 5
0=7 0111 0000 00111111 1101 0111 01110000 01101011 11101001
AXy=AXs#0 2 6 6 2 1 5
0=6 00011000 11010111 01101111 00011000 00010000 01101111
AX,=AX; 20 4 6 6 4 4 6
0=7 0110 0011 11101110 01111101 0110 0011 0111 1000 0011 1111
AXs=AXg 20 4 6 6 4 3 6
0=5 0111 1000 00111111 1111 0101 0111 1000 0111 0000 00111111
AXs=AX; %0 4 5 6 4 3 6
0=6 0011 1100 1111 1000 0011 1111 0011 1100 0011 1000 10101111
AXg=AX;#20 2 3 6 2 5 6
0=7 0100 0100 0000 0111 1011 1101 0100 0100 01101101 11101101
AXg=AXg# 0 3 6 6 3 3 6
0=5 00011001 11101011 10110111 00011001 00010110 11101011
AX;=AXz %0 4 5 6 3 5 6
0=7 0110 0011 1110 0011 1010 1111 01100010 01011101 01111110

IIECTH aKTUBOBAaHUX S-OJIOKIB BUXOJUTH JIUIIE OJWH aKTUBHUU S-0J0K. Lle poOuThecs 3a paxyHOK
TOTO, 110 TIPU MPOX0oJi Apyroro S-0moky mpu S(X2) = X2 Ha BXOJi TPEThOTO S-0JIOKY BUXOIUTH
HyJbOBa BX1HA pizHUL X2 = AX3 # 0, sika po3puBa€ JAHIIOKOK HEHYJIbOBUX MEPEXOIB PI3HUIIb
JUTSL HACTYITHUX S-OJOKIB.

OTxe, oTpuMaHi pe3yJabTaTH CBiAYaTh, IPO T€ L0 “YAOCKOHAJIEHI” CXEMH 3 JOJATHUM 3MIIIy-
BaHHSIM CETMEHTIB Ha BXOJi MEPIIOTo MUKy MAalOTh MOKA3HUKU HE Kpallli Hi’k cxeMa 0e3 3MIITyo-
YOro MepeTBOPEHHS. 3aralbHU BUCHOBOK TYT MICTHUTHCS B TOMY, IO JIOJATHE JIiHIHHE TEpeTBO-
PEHHS MPAKTUYHO HE MOKPAIIye MOKA3HHUKIB BUIAIKOBOCTI CXEMH 3 JIAHIIO’KKA KEPOBAHUX IiJICTa-
HOBOK. Pe3ynbTaTu BUSIBISIIOTHCS OJIM3bKUMU (HE Kpallle HIXK) 10 CXeMU S MEepeTBOPEHHS 3 MHO-
xeHHsM Ha MJIB matpuito, ToOTO 3 BUMAJIKOM, KOJIM Ha MEPIIOMY LMK aKTUBI3YE€ThCS JIMIIE
onuH S-650k. ToOTO akTHBI3aIis S-0JI0KIB MEPIIOrO HUKITY BUSBISIETbCA (PIKTUBHOIO (He eghexmus-
Hot). TakuM YMHOM, 1€ 3HAYUTh, 110 JIHIHHI EPESTBOPEHHS HA BXOJII MEPIIOTO IIUKIY HE MOXYTh
MTOKPAITUTH TTOKAa3HUKIB BUTIAKOBOCTI CXEMH.

[IprunHOIO IBOTO BUSBIAETHCS T€, IO JIHIMHI MEPETBOPEHHS HA BXOl MEPIIOTO UKy HE
3a0e3MeuyroTh BUIAIKOBOTO 3B 3Ky MiXK 0aiiTaMy Ha BXOJax S-0JIOKIB 1 TOMY AJist TUX S-0JO0KIB HE
BHKOHYETHCS YMOBA, 1110 WMOBIPHOCTI MEPeX0/1iB S-0JI0KiB HE MIEPEMHOXKYIOThCS, @ CKOPIIIIE MiICy-
MOBYIOTBCS.
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Tabmuus 3 — CratucTuyHi faHi KMoBipHOCTI akTHBi3alii 1-8-Mu S-OJ0KIB U1 pi3HUX BapiaHTIB CXEMH

BAPIAHT 31 CXEMOIO 3MILLYBAHHA

BE3 CXEMU 3MILUYBAHHA

0
=
O
E g o Cxema 3MilyBaHHA BUKOPUCTOBYETLCA Cxema 3MilyBaHHA BUKOPUCTOBYETLCA Cxema 3millyBaHHA
x 8 'g Ha KOXXHOMY LMKAi Ha 1-my umkni He BUKOPUCTOBYETbCA
e 85
gL v
>
; © 1-i umkn 2-N UnKn 3-1 umKkn 1-1 umKn 2-" umKn 3-" umKkn 1-1 umkn 2-I UUKN 3-i uMKn
o
1 2 3 4 5 6 7 8 9 10 11
AX;=AX,#0 7 7-255-99.6% |(6-28-10.98% 6-19-7.42% 7-255-99.61% |5-14-5.47% 6-25-9.76% 1-112-43.75% |6-22-8.59% 6-23-8.98%
7-227-88.67% |7-236-92.18% 6-241-94.14% |7-230-89.84% (8-143-55.86% |7-233-91.02% |[7-232-90.62%
AX;=AX;3#0 6 6-255-99.61% | 6-27-10.55% 6-31-12.11% 6 -255-99.6% 4-2-0.78% 5-1-0.39% 2-152-59.37% 6-13-5.08% 6-20-7.81%
7-227-88.67% | 7-223-87.11% 5-252-98.44% 6-23-8.98% 8-103-40.23% | 7-242-94.53% | 7-235-91.8%
8-1-0.39% 8-1-0.39% 6-1-0.39% 7-231-90.23%
AX;=AX, 20 7 2-144-56.25% 2-1-0.39% 5-1-0.39% 2-168-65.62% 5-14-5.47% 6-29-11.33% | 3-157-61.33% 6-12-4.69% 6-21-8.20%
7-111-43.36% 6-18-7.03% 6-32-125% 7 - 87 -33.98% 6-238-92.97% | 7-226-88.28% | 8-98-38.28% 7-243-94.92% | 7-234-91.40%
7-236-92.19% | 7-222-86.72% 7-3-117%
AX;=AXs#0 4 4 - 255 -99.60% 6-23-8.98% 6-27-10.55% | 4-255-99.61% | 3-240-93.75% | 6-26-10.15% | 4-162-63.28% 3-1-0.39% 6-21-8.20%
7-232-90.63% | 7-228-89.06% 4-15-5.86% 7-229-89.45% | 8-93-36.33% 6-15-5.86% 7-234-91.40%
7-239-93.36%
AX;=AXg#0 7 4-169 -66.02% 6-23-8.98% 6-33-12.89% | 4-150-58.59% 3-1-0.39% 5-1-0.39% 5-167 - 65.23% 4-1-0.39% 6-15-5.86%
7-86-33.59% | 7-231-90.23% | 7-222-86.72% | 7-105-41.02% 5-4-1.56% 6-25-9.77% 8-88-34.38% 6-13-5.078% | 7-240-93.75%
8-1-0.39% 6-250-97.66% | 7-228-89.06% 7-241-94.14%
8-1-0.39%
AX;=AX;#0 6 4 - 155 -60.54% 5-1-0.39% 5-1-0.39% 4-163-63.67% 4-8-3.12% 6-23-8.98% 6-167 - 65.23% 6-16-6.25% 6-24-9.37%
6 - 100 - 39.06% 6-24-937% 6-15-5.86% 5-0-0% 5-245-95.70% | 7-232-90.62% | 8-88-34.37% 7-239-93.36% | 7-231-90.23%
7-230-89.84% | 7-239-93.36% | 6-92-35.94% 6-2-0.78%
AX;=AXg#0 7 3-147-57.42% 4-1-0.39% 6-29-11.32% | 3-154-60.16% 2-1-0.39% 6-18-7.03% 7 - 166 - 64.84% 6-21-8.20% 5-1-0.39%
6-66-25.78% 6-22-8.59% 7-226-88.28% | 6-62-24.22% 5-6-2.34% 7-237-92.58% | 8-89-34.77% 7-233-91.02% 6-21-8.20%
7-42-16.40% | 7-232-90.62% 7-39-15.23% 6 - 248 - 96.88% 8-1-0.39% 7-233-91.02%
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[TponosxenHs Tadauil 3

1 3 4 5 6 7 8 9 10 11

AXy=AX; #0 1-102-39.84% | 1-1-0.39% 6-20-7.81% | 1-97-37.89% | 5-10-3.90% | 6-27-10.55% | 7-149-5820% | 5-15-5.86% 5-12-4.69%
7-153-59.77% | 6-30-11.72% | 7-234-91.4% | 7-158-61.72% | 6-245-95.70% | 7 - 228 - 89.06% 6-237-92.58% | 6-243-94.92%

7-224-875% | 8-1-0.39% 7-3-1.172%

AXy = AX, #0 5-255-99.60% | 6-20-7.81% 6-17-6.64% | 5-255-99.60% | 3-4-156% | 6-30-11.72% | 2-159-62.12% | 1-1-0.39% 5-13-5.07%

7-235-91.8% | 7-238-92.97% 4-248-96.88% | 7-225-87.89% | 7-96-37.5% 5-12-4.69% | 6-242-94.53%
5-3-1.17% 6 - 242 - 94.53%

AX, = AXs # 0 3-147-57.42% | 6-18-7.03% | 6-29-11.32% | 3-161-62.89% | 2-2-0.78% | 6-26-10.16% | 3-163-63.67% | 2-2-0.78% 5-13-5.08%

7-108-42.19% | 7-237-92.58% | 7-226-88.28% | 7-94-36.72% | 5-13-5.08% | 7-229-89.45% | 7-92-3593% | 5-10-3.90% | 6-241-94.14%
6-238-92.97% 6-243-94.92% | 7-1-0.39%
7-2-0.78%

AX, = AXg # 0 3-255-99.61% | 5-4-1.56% 5-1-0.39% | 3-255-99.61% | 2-220-85.94% | 5-3-1.17188% | 4-157-61.33% | 3-2-0.78% 5-20-7.81%
6-164-64.06% | 6-26-10.16% 3-35-13.67% 6-172- 7-98-38.28% 5-11-4.3% | 6-234-91.40%
7-87-33.98% | 7-228-89.06% 67.1875% 6-242-9453% | 7-1-0.39%

7-80-31.25%

AXy = AX; # 0 3-100-39.06% | 5-3-1.17% 6-20-7.81% | 3-98-38.28% 4-1-0.39% 5-1-0.39% | 5-165-64.45% | 4-1-0.39% 5-9-3.51%
5-88-34.37% | 6-26-10.15% | 7-235-91.8% | 5-101-39.45% | 5-5-1.95% 6-25-9.77% | 7-90-35.16% | 5-12-4.68% | 6-245-95.70%
7-67-26.17% | 7-225-87.89% 7-56-21.86% | 6-249-97.27% | 7-228-89.06% 6-242-9453% | 7-1-0.39%

8-1-0.39% 8-1-0.39%

AX, = AXg # 0 4-175-68.35% | 6-13-5.08% 6-24-937% | 4-162-63.28% | 3-4-1.56% 6-21-8.20% | 6-150-58.59% | 5-12-4.68% 5-9-3.51%
5-80-31.25% | 7-242-94.53% | 7-231-90.23% | 5-93-36.33% | 4-247-96.48% | 7-233-91.01% | 7-105-41.02% | 6-242-94.53% | 6-245 - 95.70%

5-4-1.56% 8-1-0.39% 7-1-0.39% 7-1-0.39%

AXs=AX, #0 2-145-56.64% | 2-1-0.39% 6-19-7.42% | 2-164-64.06% | 5-6-2.34% 6-25-9.76% | 6-163-63.67% | 4-3-1.17% 4-5-1.95%
6-40-15.62% | 6-25-9.76% | 7-236-92.18% | 6-36-14.06% | 6-249-97.26% | 7 - 228 - 89.06% 5-250-97.65% | 5-248-96.87%
7-70-27.34% | 7-229-89.45% 7-55-21.48% 8-2-0.78% 6-2-0.78% 6-2-0.78%

AXs = AXs # 0 2-167-65.23% | 3-1-0.39% | 6-28-10.93% | 2-151-58.98% | 4-7-2.73% 6-32-12.5% | 2-157-61.32% | 1-2-0.78% 4-9-3.51%
6-88-3437% | 6-23-898% | 7-227-88.67% | 6-104-40.62% | 5-246 - 96.09% 7-223- 6-98 - 38.28% 4-6-234% | 5-245-9570%

7-231-90.23% 6-2-0.78% 87.1094% 5-244-9531% | 6-1-0.39%
6-3-1.17%
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AX3=AXg#0 4-197-76.95% | 6-31-12.10% 6-32-12.5% 4-199-77.73% 3-1-0.39% 6-22-8.59% |3-159-62.1094% 4-5-1.95% 4-17 - 6.64%
7 -58-22.66% 7-224-875% | 7-222-86.72% | 7-56-21.87% 5-8-3.12% 7-233-91.01% 6-96-37.5% 5-249-97.27% | 5-236-92.19%

6 - 245 - 95.70% 6-1-0.39% 6-2-0.78%
7-1-0.39%

AX3=AX;#0 2-255-99.61% 4-1-0.39% 5-2-0.78% 2-255-99.6% 1-160-62.5% 4-4-1.56% 4-163-63.67% 3-2-0.78% 4-6-2.34%

5-167-65.23% 6-21-8.20% 2-95-37.10% | 5-166-64.84% | 6-92-35.93% 4-4-1.56% 5-247-96.48%
7-85-33.20% | 7-231-90.23% 6-3-1.17% 5-247-96.48% 6-2-0.78%
8-2-0.78% 8-1-0.39% 7-81-31.64% 6-2-0.78%
8-1-0.39%
AX3=AXg#0 3-169-66.01% 6-25-9.78% 6-23-8.98% 3-161-62.89% 5-11-4.3% 6-27-10.54% | 5-169-66.01% | 4-7-2.73438% 4-12-4.68%
6-64-25% 7-230-89.84% | 7-232-90.62% | 6-74-28.90% 6-243-94.92% | 7-228-89.06% | 6-86-33.59% 5-248-96.87% | 5-242-94.53%
7-22-8.5%% 7-20-7.81% 7-1-0.39% 6-1-0.39%

AXy=AXs#0 3-163-63.68% 6-19-7.42% 6-22-8.59% 3-169-66.02% 5-11-4.29% 5-1-0.39% 1-97-37.89% 3-3-1.17% 3-8-3.12%
6-61-23.83% | 7-236-92.19% | 7-233-91.02% | 6-54-21.09% 6-243-94.92% | 6-31-12.11% | 5-158-61.71% | 4-246-96.09% | 4-241-94.14%
7-31-12.11% 7-32-12.5% 7-1-0.39% 7-223-87.11% 5-6-2.34% 5-6-2.34%

AXy=AXg#0 2-160-62.5% 6-26-10.15% 6-19-7.42% 2-145-56.64% 1-1-0.39% 5-1-0.39% 2-153-59.76% 3-1-0.39% 3-11-4.297%
5-95-37.11% | 7-229-89.45% | 7-236-92.18% | 5-110-42.97% 3-3-1.17% 6-25-9.76% 5-102-39.84% | 4-249-97.27% | 4-239-93.35%

4-246-96.09% | 7-229-89.45% 5-5-1.95% 5-5-1.95%
5-5-1.95%

AXy=AX;#20 4-154-60.15% 6-23-8.98% 5-1-0.39% 4 -149 -58.20% 4-2-0.78% 6-26-10.15% | 3-164-64.06% 2-1-0.39% 3-9-3.52%
5-66-25.78% | 7-231-90.23% 6-22-8.59% 5-70-27.34% 5-11-4.29% 7-229-89.45% | 5-91-35.54% 3-4-1.56% 4-244-9531%
6-16-6.25% 8-1-0.39% 7 -232-90.62% 6-14-5.47% 6-242-94.53% 4 - 247 - 96.48% 5-2-0.78%
7-19-7.42% 7-22-8.59% 5-3-1.17%

AXy=AXg#20 1-255-99.6% | 4-146-57.03% 4-2-0.78% 1-255-99.60% | 1-255-99.60% | 4-150-58.59% | 4-156-60.93% 3-3-1.17% 3-2-0.78%

6-69 -26.95% 6-18-7.03% 5-1-0.39% 5-99-38.67% 4-249-97.26% | 4-245-95.70%
7-26-10.15% 7-235-91.8% 6-65-25.39% 5-3-1.17% 5-8-3.12%

8-14-5.47%

7-29-11.32%
8-10-3.90%
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AXs=AXg#0 4-170-66.40% 6-17-6.64% 6-27-10.55% | 4-158-61.71% 3-1-0.39% 6-29-11.32% 1-102-39.84% | 3-247-96.48% 2-5-1.95%
6-48-18.75% | 7-238-92.99% | 7-228-89.06% 5-0-0% 5-11-4.29% 7-226-88.28% | 4-153-59.76% 4-8-3.13% 3-235-91.8%
7-37-14.45% 6-63-24.61% 6-243-94.9% 4-15-5.86%
7-34-13.28%
AXs=AX;20 4-219-85.54% 5-2-0.78% 6-25-9.76% 4-228 -89.06% 3-1-0.39% 6-21-8.20% 2-148-57.81% 1-2-0.78% 2-4-1.56%
6-36-14.06% 6-22-8.59% 7-229-89.45% | 6-27-10.54% 4-4-1.56% 7-234-91.40% | 4-107-41.8% 2-1-0.39% 3-242-94.53%
7-231-90.23% 8-1-0.39% 5-246-96.09% 3-237-92.58% 4-9-3.52%
6-4-1.56% 4-15-5.9%
AXs=AXg 20 4-157-61.33% 3-1-0.39% 5-1-0.39% 4-167-65.23% 3-1-0.39% 6-24-9.37% 3-158-61.72% 2-1-0.39% 2-1-0.39%
6-86-33.59% 4-1-0.39% 6-27-10.55% 5-1-0.39% 5-12-4.69% 7-231-90.23% | 4-97-37.89% 3-248-96.87% | 3-241-94.14%
7-12-4.68% 6-28-10.94% | 7-227-88.67% | 6-72-28.12% 6-242-94.53% 4-6-2.34% 4-13-5.078%
7-225-87.89% 7-15-5.86%
AXg=AX;20 2-1-0.39% 3-1-0.39% 6-33-12.89% 2-4-1.56% 5-6-2.34% 6-23-8.98% 1-101-39.45% | 2-222-86.71% 1-2-0.78%
4-102 -39.84% 5-3-1.17% 7-222-86.72% | 4-103-40.23% | 6-247-96.48% | 7-232-90.62% | 3-154-60.15% 3-33-12.89% | 2-215-83.98%
5-99-38.67% 6-28-10.94% 5-94-36.71% 7-2-0.78% 3-38-14.84%
6-32-12.5% 7-223-87.11% 6-41-16.02%
7-21-8.20% 7-13-5.08%
AXg=AXg#0 3-161-62.89% 6-32-12.5% 6-22-8.59% 3-166-64.84% 3-5-1.95% 6-23-8.98% 2-162-63.28% | 2-222-86.72% 1-1-0.39%
4-64-25% 7-223-87.10% | 7-233-91.02% | 4-55-21.48% 4-246-96.0% | 7-231-90.23% | 3-93-36.32% 3-33-12.89% | 2-227-88.67%
5-30-11.71% 5-34-13.28% 5-4-1.56% 8-1-0.39% 3-27-10.54%
AX;=AXg#0 4-154-60.15+5 5-1-0.39% 6-27-10.54% 3-1-0.39% 5-11-4.3% 6-22-8.6% 1-95-37.11% 1-147-57.42% | 1-163-63.67%
6-87-33.98% 6-18-7.03% 7-228-89.06% | 4-165-64.45% | 6-244-9531% | 7-233-91.02% | 2-160-62.5% 2-108-42.19% | 2-92-35.93%
7-14-5.46% 7-236-92.19% 5-2-0.78%
6-78-30.47%
7-9-3.52%
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4 BUCHOBKH

[Tpono3uilisi CTOCOBHO MOXIIMBOCTEH ynockoHaneHHs mudpy CTpyMoK, 110 Oyina BUCYHYTa pa-
Hile aBTOpoM poboTi [1], BUSBIAETHCS TOMHIKOBOIO. Tak, paHilie 3ampornoHOBaHe PillICHHS MPAK-
TUYHO MOCTYIAEThCS 32 CBOIMHU MMOKa3HUKAMK BUIAJKOBOCTI BiJIIOBITHOMY DPIllICHHIO MPECTaBIIC-
HoMy y criertuikanii 1o mudpy Ctpymox [3].

HactynHuii BUCHOBOK, SIKii Ma€ NPUHIIMIIOBE 3HAYEHHS, MICTHTBCS B TOMY, IO 3aJIMIIAETHCS
CIpaBeUTMBUM PaHiIlIe BUCIOBJICHE B poOOTi [2] 3aranbHe MOJOKEHHS, 3T1HO JI0 SKOTO MiHIMallb-
HE YHCIIO aKTUBOBAaHUX S-0J10KiB nepimmx mukiaiB SPN mmdpi gopiBHioe ogqHoMy! BukitoueHHsIM
€ nmumie mudp JlaGipuHT [4], B KOTpOMY BUKOPUCTOBYETHCS HENiHINHE TOLMKIOBE MEPETBOPEHHS
(nepemeopenns 3 wapy S-610Ki6 na 6xo0i nepuioeo yuxny). @aKTUYHO 1€ TOJATKOBE IIHKJIOBE T1e-
PETBOPEHHSI.
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On the weakness S of the transformation of the cipher Strumok from the chain of controllable S-blocks.

Abstract. The peculiarities of the construction of the S-transform of the Stream cipher “Strumok™ are discussed. In particular, an
analysis of the preposition for constructing S-transformation of the stream cipher “Strumok” using controlled S-blocks is underway.
His randomness scores are evaluated. It is shown that it is inferior to the effectiveness of the original proposal. The reasons of such
circumstances turn out.
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O caaboctu S-npeodpa3oanus mudpa CTpyMOK U3 LeNOYKH YNpaB/sieMbIX S-0JI0K0B.

AnHoTtamus. O6cyx1ar0Tcst 0cOOCHHOCTH MOCTPOeHUs! S-ipeodpazoBanus mudppa “CtpyMok”. BbINoIHEH aHAIN3 PEIOKEHUS 110
MOCTPOCHHUIO S-1peobpazoBanust MOTOYHOTO muppa “CTpyMOK” ¢ UCIIONB30BaHUEM YIIPABISIEMBIX S-010K0B. OLEHHBAIOTCS TOKa3a-
TENM ero ciaydaiHoCTH. [10Ka3bIBaeTCst, 9TO OHO MO CBOEH 3()(EKTUBHOCTH YCTYIIAET COOTBETCTBYIOUIEMY OPUTHHAILHOMY pelie-
HUIO. BBISICHSIFOTCSI IPUYMHBI TAKMX 0OCTOSITEIIBCTB.

KunroueBble ciioBa: nmotounslii mudp; ciaydaiiHas noacraHoBka; auddepeHnuanpHas BepOsSTHOCTD; S-peoOpa3oBaHue; JTUHEeHasS
CMEIIMBAIOIIAs CXeMa.

21


mailto:ro@iit.kharkov.ua
mailto:kate.kuznetsova.2000@gmail.com
mailto:ro@iit.kharkov.ua
mailto:kate.kuznetsova.2000@gmail.com

