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BBenenue

B npaxTukyme cozepzkarcs 3aa9u 110 KpUITOrpahpuIecKiuM Me-
TOJIaM 3allUThl HHMOPMAINN. DTa JUCIUILINHA U3ydaeTCsd CTY/IeH-
TaMu crenuajibHoctn " KomiborepHast 6e301acHOCTL " Ha, UeTBep-
TOM Kypce, cTyneHTamu crenuajibHocT " MHbopMarmonHas
0e301aCHOCTE 'HA TpeTbeM Kypce. Kpome Toro, oHa sIBJIsieTCs 0OJI-
HIM U3 CIIEIIKYPCOB 110 BBIOOPY JIJIsI CTYJIEHTOB YETBEPTOro Kypca
crienrajgbHocTH 'MaTremaTnKa 1 KOMIIbIOTEPHBIE HAYKHU. "

st peleHust npejiyiaraeMbIX B IpaKTUKyMe 3ajad TpedyeTcs
3HAHIE OCHOBHBIX HCTOPUYECKUX U COBPEMEHHBIX KPHUIITOCHCTEM
CUMMETPUYIHOIO U ACUMMETPUUHOIO MIMQPOBAHUSI, AJITOPUTMOB
BBIUNC/IEHUST UG POBBIX MOJIINICEI, 3HAHUE OlIpe/Ie/IeHUsT U CBOMCTB
CpaBHEHMII, yMeHUEe IIPOBOJUThL BBIYUCIEHUSI B KOJIbIAX BbIUETOB,
ICIIOJIb30BATh PACHIMPEHHbIN aJropuT™ EBK/Ma, 3HAHHE OCHOB-
HBIX MOHATUN ajreOphbl. 3ajiaHusl, CBsS3aHHbIE C BBIUYHUCJIEHUSIME
B KOJIbI[AX BBIYETOB, KaK IIPABUJIO, BbI3bIBAIOT HAMOOJIBIINE
TPYIHOCTH.

[IpakTukyM HauMHaeTCs ¢ HAIIOMUHAHUS HEKOTOPBIX KPUIITOCHU-
CTeM CUMMETPUYHOIO IIU(pPOBaHUS U CUCTEM INUMPOBAHUIA C OT-
KPBITBIM KJIFOUOM, & TaKzKe CXeM BBIUKCJIeHUs ITUQPOBOI MOJIIIICH.
Kaxkast KpunrocucreMa WITIOCTPUPYETC IIPpUMepaMi KCIIOJIb30-
BaHUs aJIrOPUTMOB I poBaHust u JemudpoBanust. BobInHCTBO
AJITOPUTMOB OIIMCAHO B TEPMIHAX CPABHEHUIT, ITO 1103BOJISIET OTKa~
3aThCs OT TPOMO3IKUX TabJ/IHI], KOTOPBIMHU ITI€PBOHAYAJIBHO MOJIB30-
BaJMCh B 9THUX KpulnrocucreMax. Jlanee mpejjaraioTcs 3ajiadn
110 KypCy JUIsl pelieHrs Ha ITPaKTUIeCKUX 3aHITHAX, KOTOPbIe CHAD-
YKeHbl OTBeTaMy. B 3ak/oueHune Ipejjiaraercst HaDOp 3alaHuii
JIJIsT CAMOCTOSITE/IbHOI'O PellleHts], KOTOPhIe MOI'YT ObITh HCIOJIB30-
BaHbI JIJIsI KOHTPOJIBHBIX PabOT M IK3aMEHAIMOHHDLIX 3aJIaHMil.
B npusiozkenun npupeieHbl Tab/IMIbI, KOTOPbIE MOZKHO HCIIOJIB30-
BaTh IpU MUQPOBAHUN U JIeMN(GPOBAHUN B PA3JIMIHBIX KPUIITO-
crcTeMax.



CuMmMeTpuviHble KPUOTOCHCTEMBI
IMIndpel raMmMmupoBaHus

B cuity npocToThl TEXHUYECKOH pean3aiii U BbICOKUX KPUIITO-
rpadpnIecKnX KadecTB 3TU MUMPHI MOJTYIUIN MHPOKOe PaCIIPO-
crpaHeHue. B ocHoBe Takux mudpos JIe;KUT MeTo/| "Has10KeHns "
KJIFOUEBOI 110C/1€/10BATE/IbHOCTH, Ha3bIBAEMON 2aMMOT, HA OTKPbI-
Teiii Teker. "Hasoxkenue"3axmouaercss B mo3HaIHOM (TIOOYKBEH-
HOM ) CJIOYKEHUU UJTH BBIYUTAHUU 110 HEKOTOPOMY MOJIYJIO. Y paBHe-
HUsT U POBaHUsT MOTYT UMETh B

yi = x; + v (mod n), (1)
yi = x; — i (mod n), (2)
vi = v — x; (mod n), (3)

rie {7;}— nepuojgnteckas 1MoCIe0BATEILHOCTD, 00pasyeMast Io-
BTOPEHUEM HEKOTOpPOro Kjiodeporo ciosa. 1udpsl, 3ajiaBaeMble
dbopmymamu (1)—(3), HazbBaOTCA MHUGPAMUI MOJYALHOZO 2AMMU-
DOBAHUS.

[MTpumep 1. Ucnomssyst dopmyiy (3), sammdpoBaTh co-
ODOILEHUE KOHEUWHOE MHOINCECMEO, B3sIB B KA4eCTBE IAMMbl CJIOBO
"mpoeknus". 3anuceiBasi OyKBbI FaMMbl Ha/Jl COOTBETCTBYIOIIIMU
OyKBaMU COODIICHN ¥ 3aMEeHsIs Te U JPYIUe UX YUCJIOBLIMUI SKBU-
BaJIEHTAMU 13 KOJIbIa Zs3 110 Tabsmie 1, moaydaem

16 1715 51123 932 161715 51123 93216
111514 5241415 5 131415 7 51819 2 15.

[To dopmyse (3) u3 [nces, cToAmnUX B BepXHEH CTPOKE, CJEyer
BBIUECTH CTOSIIIIE 10/ HUMU YUCIa, IPOBO/A BLIYUCIEHIS B KOJIBIE
Zs3. B pesynbrare moaydaeM

5.2,1,0,20,9,27,27 3.3.0,31,6,5,23,30, 1

WJIM KPUIITOIPAMMY



ecbayuss  22aréeuoo.
Ecmr BoctoibzoBathbest hopmyiioit (1), To mosyaum mudp Bu-
YKeHepa, TOTJa Pe3yILTATOM OYIeT I0C/Ie[0BaTe/IbHOCTD

27,32,29,10,2,4,24,4  29,31,30,12,16,8,28, 1,31

WM KPUIITOIPAMMA
3A016040 b102AN3b1010.

IMIudp npocroii HepaBHO3HAYTHOII 3aMeEHbI

PaccMmorpuMm ojiun mpocToit mudp, cTaBdiymil B COOTBETCTBHE
i pBeInUHAM [ejIble 4YKCjia PA3HON 3HAYHOCTH, T. €. IIIdp-
TeKCT OyneT TpeJcTaB/IeH Mocae0BaTe/IbHOCThIO Hudp. Takoi
mIdp MOYKHO IOCTPOUTDL, HAIPUMEP, UCHOJb3Ys YaCTOTY II0SIB-
Jenns OykB ajipaBuTa B TekcTe. VI3BecTHO, 9TO Hambojee IacTo
BCTPEYAIOTCS B TEKCTaX, HAITMCAHHBIX Ha PYCCKOM sI3bIKe, OYKBBI 0,
e(é), a, u, m, n (B OpsijiKe yOBIBAHUS YACTOT). B TekcTax, HAIM-
CAHHBIX Ha aHIVIMICKOM s3blKe, HauboJjiee 1acTo BCTPeYaroTes e,
a, i, 0, n, ,S, r. BosbMeM IpsIMOYTOJILHYIO TabIuIly pasmepa 4 X 7,
B KOTOPYIO 3alliCaH CUCTEeMaTUYeCKU MepeMelllaniblii aHlJIniCKUN
asidasut, pactmpentbiii cumpoamu "."(touka) u (npoben). Ca-
Mbl€ BBICOKOYACTOTHBIE OYKBbBI 3aHyMepoBatbl udpamu oT 0 110 7.
Ocrabable OYKBBI U CUMBOJIBI 3aHYMEPOBAHBI 10 CTOJI0IIaM Tad 1~
bl ABy3HauYHBIMI Yucaamu ot 80 110 99. [1pu mudpoBannn Kazxiast
OyKBa OTKPBLITOTO TEKCTa 3aMEHAETCS COOTBETCTBYIONIUM €if 4Ic-
JIOM, COIJIaCHO IoJiydeHHoit Tabuie. [TockombKy B TaOJIMILy BKJITO-
JeH CUMBOJI 1Ipodesia, TO pa3jiessiTh CJA0Ba IpU MuGPOBAHUU He
Tpebyercs. IlycTh K09 nepemMeninBanust — 3TO ¢JI0BO inspiration.
Hamra Tabiuma B 9TOM ciiydae Oy1eT BBIIVISJICTH TaK:
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Torna orkpoiTeiilt TekeT differential calculation npu mudposa-

HUU TIepeiijieT B cIeAYIONIYIO I0C/Ie0BaTeIbHOCTD QP!
8909494272130590998559085989053041.

[Tpu pacindpoBanun Mbl J0JIZKHBI PA3/1eJIUTh YUCIOBYIO II0CJIEI0-
BaTe/IbHOCTb Ha OTJIe/IbHbIE Ync/ia. Eeim 3HakoMm siisiercst mudpa
or 0 1o 7, To oTAesIeM OJHY TaKyio Iudpy, ecaum 5To uudpa 8
i 9, To OTAesIeM ABE MIOC/IeI0BATENIbHO UIyINe NUMPHI. Y 100HO
paboTaTh ¢ YKBUBAJCHTHON TabJnIeil, B KOTOpOit OYKBBI, COOTBET-
CTBYIOIIUE JUCIAM, JIEI'KO HAXO/IATCS

0111234 |5|6]/7]81]9
inle|t|ojals|r|—|—
lhivib|jlwlclk|x|p]|d
9/ 1|lylm|z|f|q|-|g|lu

IMTudp BepTUKaJABHOII TEpeCcTaHOBKNI

OTOT MU@P MUCIOJAB3YET MPAMOYTOJIbHYIO TaOJUILy, B KOTOPYIO
3aIUChIBAETCST OTKPBITOE COODIIEHIe OOBITHBIM 0Opa3oM (110 CTPo-
KaM cjieBa Harpaso). [Indpreker BeIICHIBAETC 110 CTOIOIAM
(cBepXy BHU3), IIPU ITOM TIOPSIJIOK BBIOOPA CTOJIONOB OIPEIEIACTC s
JUCJIOBBIM KJIFOUOM.

ITpumep 2. B Tabnumy 5 X 6 BrnumeMm dppasy

Cryptography is secret writing

1 TIOJIYyIUM 3arndpoBanHbiil Teker Ha Kioude (5,3,6,1,2.4).

7
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BrinceiBaem OYKBbBI, CTOSIIIE B CTOJIOIAX, YKA3aHHBIX KJIIOUOM,
OJTydaeM

thciyaswgoyrtcgieirrstnpper.

[Ipn pacmmdpoBanun B IepByio odepeib CACIyeT OIPEeIe/UTh
JUCJIO0 JJIMHHBIX CTOJIONOB, T. €. YNCJIO OYKB B IOC/EIHE CTPOKe
IPAMOYTOJIbHONI Tabaubl. s sToro pasmenum 4mciao OYKB CO-
O0IIeHUsT Ha JIJIMHY YKCJI0OBOINO Kiitova. VICKOMbIM 4ncjioM Oyjer
OCTATOK OT jejeHus. lajee ¢ moMombIo KJ09a MOYKHO MOCTABUTH
CTPOKHU KPUIITOTPAMMBbI B HYKHBIE CTOJIONBI U 110 CTPOKAM IIPOYN-
TaTh coobmenne. B npumepe 20 coobmienne comepkKut 27 OyKB,
a JI/IMHa KJo4da paBHa 6, 3HAUNT,

27 =4-6+ 3,

T. €. UMeeTcsl 3 JUVIMHHBIX ¢ToJ101a. O4UeBuIHO, 3TO 3 IePBBIX CTOJIO-
ma. CMoTpuM Ha KJo4. B Kpumrorpamme IEpBbIM 3alndcaH H-ii
cTosibelr, OH KOPOTKUit, T. e. cojep:kut 4 OykBbl. OT/essieM 1ep-
Bble 4 OykBHI thel, oHn OyIyT cTOATH B 5-M cToJ0ne. Cireayrormuii
cTos10€e1] KpUIITOI'PAMMBI 3-if, OH JIJIMHHBIM, T. €. COJEePyKUT D OYKB.
OtnensieM ciepyrorne 5 OYKB yaswg 1 CTaBUM B 3-ii cTosiber; Tad-
nunpl. ajee, cornmacuHo Kiarody, cTouT 6-if cTosber, oH KOPOTKUI.
SHauuT, caejytomnue 4 OyKBbl KpUIITOIPAMMbI OyTt HaJI0 TOCTABUTH
B 6-11 cTos10e1] Tab/InIIbl. 3aTeM JIOJIZKHBI UJITH 1-it 1 2-if ¢TOJIONbI,
onn oba JINHHBIE, T. €. OTJe/seM 110 5 OyKB M cTaBuM B 1-if n
2-it cTosbIB Tab I (9TO S-rpamMbl cgiei u 17stn). Hakowerr, 1mo-
ciaegHne 4 OYKBbI KPUIITOIPAMMBI JIOJI?KHBI CTOSITH B 4-M CTOJIONE
TaOJINIBI, KOTOPBIH SIBJISETCS KOPOTKUM.



ITpumep 3. Kpunrorpamma

egtiweacacikfosrenpyttmogsiGnrprnherretriyheg

oJiydeHa MmudpoM BepTUKAIbHON [TepecTaHOBKH Ha, KJII0o1Ue
(7,3,8,6,1,4,2,5). Pacimudposars kpunrorpavmy. Kitod cocrout
13 8 Ynces1, 3HAUUT, B TabuIe 8 cTo01oB. KpunrorpamMma cocTOUT
3 45 0ykB. Tak Kak

45=5-8+5,

TO B TabJ/IMIIe UMEeTCs O JUIMHHBIX CTOJI0I0B U 3 KOpOoTKuX. KopoT-
KIUMH, OUEBUIHO, SIBJISIIOTCA TPHU IOCaeJHNIe cToi0na: 6-i, 7-it, 8-ii.
KommmuecTBo c¢Tpok B Tabsmie paBHo 6, T. €. uMeeM 3 cToj0Ia 13 H
OYKB 1 5 cTOJIO1IOB 13 6 OYKB.

B coorBeTcTBUM € KIIOYOM KPHUIITOIpaMMa pa3dWBaeTcsa Ha OT-
PE3KU JIJINH

5,6,9,9,6,6,0,6,
COOTBETCTBEHHO, T. €.
egtiw eacact kfosr enpyt tmogsi Gnrprn herret riyheg.

OTHU OTPE3KU CTABUM B COOTBETCTBYIOIIUE CTOJIOIBI TabJIMITHL.
B pesynbTare mosydaem

1(2/3/4/5/6|7|8
t|hije|Glr|je|elk
miye|/a/n|injglf
o|rjc|r|{y|plti|o
glrja|p|hly|i]s
sjejc|rle|t|w|r
1|t]1|/n|g

1 OTKPBLITBIA TEKCT:

the Greek meaning for cryptography is secret writing.



Cucrembl nimdpoBaHs ¢ OTKPBITHIM KJIIOYOM.
Kpunrocncrema RSA

AcummMerpudHasg cucrema MudpoBaHUsS — 3TO CUCTEMA C JIBYMSI
KJTFOUAMHE, OJINH U3 KOTOPBIX SIBJISIETCST OTKPBITHIM (OOIIEeI0CTYII-
HBIM) KJIIOUOM, & JIDYTOH — CeKPETHBIM (M3BECTHBIM TOJIBKO BJla-
nenbiy). CroiikoeTs anroputMa RSA ocHoBaHa Ha CJI0XKHOCTH 3a-
Jaqan pakTopusanuu 60/bINX Tejbix ducest. [lyers pu q (p # q)—
J1Ba, OOJIBIINX IIeJIBIX IPOCTBIX YKcjia U n = pq. IIycrs 1esble qnciia
e 1 d TaKOBBI, ITO

pq =1 (mod ¢(n)),
rae p(n) = ¢(pq) = p(p)e(q) = (p—1)(¢—1)— snauenne Gpynxuun
Ditepa o1 uncia n. OTKpeITHIT Ka01: k1 = (n,€), ceKpeTHbIii
K04 ko = (p, q, d).

Eciu M — 6710k oTpbiToro TeKeT, 8 C'— cOOTBETCTBYIONINI OJI0K
MuGPOBAHOIO TEKCTa, TO NPAaBUJIO 3aln(MPOBAHNS €CTh

C'=Ey,(M)= M (modn). (4)
ObpaTtHoe npeodbpazoBanue 3aaeTcs (hopMysIoit
M = Dy, (C) = C* (mod n). (5)

ITpumep 4. Ilycts p = 23, ¢ = 41, Torna n = pq =
943, p(n) = 22 -40 = 880. B kauecTBe OTKPBITON HKCIIOHEHTHI
Bo3bMeM € = 3. 3amudpyem coodiieHne sequence 1o cucreme RSA
C BBIOpAHHBIM OTKPBITBIM KJIIOUOM e = 3, n = 943.

Kaxkyro 6yKBy cooDIIeHNsT 3aMEHIM €€ YMCJIOBBIM YKBHUBaJICH-
TOM 110 TaOJIMIe 2, TPEeJICTABUB STOT YMCI0BOI SKBUBAJIEHT B JIBO-
MIHOI cucTeMe cuncienns. [JocKobKy MOITHOCTE S3bIKa paBHa 20,
TO JIJIA IPEeJICTaBIeHIA HanOOIbIIEro BhIUeTa 110 MOJIYJIIo 26 moTpe-
oyeTcs 5 JBOMIHBIX Pa3psijioB, MOITOMY JJIs KayKI0i OYKBBI cO00-
MIEHUST OTBEJIEM D JIBOMYHBLIX Pa3PsiJIOB:

s — 18 =100101, € —4=001000), ¢ — 16= 10000,
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w—+20=10100), e —4=00100y, n—13=01101y),
c— 2= 00010(2), e — 4= 00100(2).
BaHI/H_HeM IIOJIYVIEHHYIO IT10CJIE0BATC/IbHOCTL JIBOMYIHBIX DPa3PAI0B
B CTPOKY

10010 00100 10000 10100 00100 01101 00010 00100.

Tak xak 27 < n = 943 < 2!V 1o pazobpeM MOIYUIECHHYIO MOCTEI0-
BaTE/JILHOCTb Ha OJIOKN JUIMHBI 9, JIOIMUCHIBas He3HAUYAIIME HYJIU
B HAYAJI0, €CJIM YNUCJIO pa3psjioB He KpaTHO 9:

000001001 000100100 001010000 100011010 001000100

Ml M2 M3 M4 M5
M, = 000001001, M, = 000100100, Ms = 001010000,
9 9 9

M, = 100011010, M;5 = 001000100 .
9 9

Kazxgomy Beijesiennomy 010Ky M; (i =1,...,5) nocraBum
B COOTBETCTBUE JICCITUIHOE YHUCJIO

My = 0000010019y = 9, My = 0001001002 = 36,
Ms = 0010100009y = 80, My = 100011010 = 282,
M = 0010001009, = 68.
Ternepn 3ammmdpyem Kaxk/ipiit 6,;10K 110 hopmyite (4):
C1 = M} (mod 943) = 9° = 729 (mod 943),
Cy = M; (mod 943) = 36% = 449 (mod 943),
Cs = M3 (mod 943) = 80° = 894 (mod 943),
Cy = M} (mod 943) = 282° = 285 (mod 943),
Cs = M3 (mod 943) = 68° = 424 (mod 943).
lTak, kpunrorpaMmMa nMeeT BIJL
(Cy, Cy, C3, Cy, Cs) = (729, 449, 894, 285, 424).

11



Ecin MBI XOTHM IPEJICTABUTE €€ MOCIeI0BATEILHOCTBIO IBONIHBIX
paspsiIoB, TO ciejyer nepesectu Kaxkaoe C; (1 =1,...,5) B 1BONY-
HYIO CHCTEMY CUYMCICHUsI, OTBOJ 110J] KayK10e 9rc/io 10 JIBOMIHbBIX
paspsiJIOB.

ITpumep 5. Ilosydena kpunrorpamma (81, 162, 144), sammd-
posamHas 110 cucreme RSA. HaiiTi oTKpbITBI TeKCT, ec/in OH Halll-
caH Ha aHIVIMHCKOM SI3blKe, U CeKPeTHbI KJtod ecTh p = 11, ¢ = 17
nd="7.1lo dopmyie (5), yaursiBasi, uro n = pqg = 11 - 17 = 187,
BBITHUC/INM COOTBETCTBYOINE OJOKKM OTKPbITOro Tekcra M; (i =
1,...,5):

M, = C{ =817 (mod 187) = 38,
M, = CY = 1627 (mod 187) = 2,
Ms = C{ = 144" (mod 187) = 100.
Tak kak 27 < 187 < 28, To OTBOUM I10J] JBOUYHOE IIpe/CTaBIeHNE
KazKJI0r0 0J10Ka, 7 JIBOMYHLIX Pa3psiIOB:
38 = 0100110(g),
2 = 00000103,
100 = 11001002).
Torga oTKpbITOE COOOIIEHIE 3AINCHLIBACTCS JBOUYHON [OCTIE/I0Ba-
TesbHOCcTHIO: 0100110 0000010 1100100.

OTtnensieM OJIOKH 110 5 JIBOMYHBIX Pa3psijioB, HAUMHAA C¢ KOHIIA
rocJie/loBaTe IbHOCTH (HesHadaluii 0 B Hadaie CTPOKN OIyCKAEM ):

10011 00000 01011 00100

Haxong 1o Tabuie 2 OyKBbI aHIVIMICKOrO ajihaBuTa, COOTBETCTBY-
FOIIME TI0JIYUeHHBIM YUC/I0BbIM 9KBUBAJIEHTAM, UMEeM

100119y =19 — ¢

000002y =0 — a

010119y = 11 — 1

001002y =4 — ¢

i t a [ e. 9TO U €CTb OTKPBITHIN TEKCT.

12



ITudpcucrema dap I'amass

Kpunrorpadudeckast CTORKOCTE 9TOM KPUIITOCUCTEMbI OCHOBaHA,
Ha CJIOYKHOCTHU IIPOOJIEMbI JIOrapU(MMUIPOBAHUST B MYJILTUILIMKATUB-
HOII IpyIiiie KOHETHOIO II0JIS.

[Tyctb p — OoJibllioe HpocToe YUCI0, (v — 00pa3ylolast MyJib-
TUIIMKATUBHON Tpymiibl Z;, a — nenoe dncio, 1 < a < p — 2.
Borunciisgem

B =a" (modp).  (6)
OTKpeITHIH K04 k1 = (p,a, B), CEKPETHBIM KJIFOUOM SIBJISAETCST

quciio a, T. e. ke = (a). IlpaBuso mudposanus ma kiode ki orpe-
Jesigercst popMyJIoit

Ekl(M) — (Clv 02)7
e
Cy = a" (mod p), Cy = MpB" (mod p). (7)

3/ech r — ciaydaiiHo BeIOUpaemoe dncyio u3 uarepasa [0, p — 2|.
[TpaBuio pacmudpoBanns Ha Kiarode ko onpejaensercs (popMyIoi

M = Dy, (C,Cy) = Co(CY) ™! (mod ). (8)

ITpumep 6. Bosbmem p =31, a =11, a = 7 u 3amudcdpyem
10 cucreMe JJb 'amasts coodienne M = 21.
Bribepem r = 3, o dopmyie (6) 8= 117 (mod 31) = 13, Toraa

C) = 11° (mod 31) = 29,
Cy = 21-13° (mod 31) =9

u ojydaeM kpunrorpammy (Ch, Cy) = (29,9).

ITpumep 7. Tlosyuena kpunrorpamma (9,3), BeITUCICHHAS
1o cxeme b Lamasisg ¢ p = 31. 3Hasi ceKpeTHbIl K04 a = b,
Haiitu coobtienne M. Ilo dbopmyite (7) Beraucinm

M =3(9°)"! (mod 31) = 3(—6)"" (mod 31) =3 -5 = 15.
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IMIudpcucrema Ha ocHOBe MPOOLJEMBI PIOK3aKa
[TycTh 3a1aH0 MHOXKECTBO HATYPaJIbHBIX UNCE]

A=Aay,a9,...,a,}

1 HaTypaJjbHOe dnc/io S. 3ajady 00 YKIIaJKe PIoK3aKa MOAKHO
cchOPMYIMPOBATDH CJIEIYIOIIIM 00pPa30M:
CYIIECTBYET Jin Takoil Habop wmcen x; (e x; = 0 wm x; = 1),

n
E X, a; = S
1=1

DTO CIIOXKHAS 3a/la4da, €€ pelIeHne C [MOJIMHOMUAJIbHON CJI0ZKHOCTHIO

17, JIJI KOTOPOI'o

JI0 cux 1op HemspecTHO. OJIHAKO pellleHre M0I00H0M 3a1a91 B CJIY-
qae cynepsospacmaroujetl 1mocae0BaTe/IbHOCTH YNCe U3 MHOZKe-
cTBa A IOJIYIUTH OUYEHb JIETKO.

Clynepsospacmaroweti HaA30BeM 110CJ1e/10BATE/IbHOCTh HATYPaJlb-
Hbix qnces (by, bo, ..., b,), ecin

1—1
bi>2bj, 2<i<n.
j=1

st cynepBospacTarolieil 1mocje0BaTe/IbHOCTH 3a/a4da, Peraercs
CJIEAYIONUM 00pa30M:;

UKJI 110 2 := 1 1marom —1 Jio 1 BbIIOJIHATD

{ecu b; < S, 10 (; =1mu S =5 —b;), unave x; = 0}.

1 BeIIMCICHNST CEKPETHOTO M COOTBETCTBYIONMIETO OTKPHITOIO
KJIIOYel CJIeyerT:

1. BribpaThb cylnepBo3pacTarolyo 10C/1e/10BaTeIbHOCTD
(b1, b9, ..., by) U MOJIYJIb M TAKOI, UTO

m > zn: bz
1=1

2. Beibpatnb ciaydaitnoe aucio w, 1 < w < m — 1 Takoe, 9TO

HOd(w,m) = 1.
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3. Beibpars ciydaiinyio mojcranoBky m qucen {1,2,...,n}.
4. BuIMnCIUTD 3JIEMEHTDI 110CJIeI0BATC/ILHOCTH A1, A2, - . . , Ap,

1o popmyJie
a; = Wby (mod m) (i=1,2,...,n). (8)

OTKPBITBIM KJIIOUOM SIBJISIETCSI [TOCJIEI0BATEILHOCTD
(a1, a9, ...,a,) ¥ GIUCITO M, CEKPETHBIM — TOJICTAHOBKA T 1 TTOC/I6-
J0BATEIbHOCTE (b1, ba, . .., by). Hnesio n paBHO KoJHUeCTBY OUTOB
B JIBOMYHOI 3amucu mudpyemoro coodmiennd M, T. e.

M:mlmg...mn2, m; € {0,1}

Aneopumm wudposanus COCTOUT U3 JIBYX IATNOB:

1. ITpencraButhb coobiienne M B Buae OMHAPHOI [TOC/IE€I0BATE b
HOCTH 119 ... 1My.

2. Borancsiurs C' = "0  mya; (mod m).  (9)

Aneopumm pacwugposanus COePKAT TPU IIATA!

1. Beraucsurs H = w™C (mod m).

2. Pemas npobiemy proksaxa Ajsl CyIIepBo3pacTalolleil mocie-
JoBaTebHOCTH, HajiTn uncia z; € {0, 1} Takue, aro

1=1

3. HaiiTu 6utnl mpejictapienus coodmienus M o dbopmyste m; =
Zﬂ'(i)) (Z = 1, 2, ce ,TL).
ITpumep 8. DBosbmeM cynepBO3pacTaIoONIyIo MOC/Ie10BATE b
HOCTH

by=1, by=3, by=>5, by=10, bs =20, bg=40

u m = 83. [lycrs m = (134526)— nuks jyunet 6, a w = 5.
CravaJia HailJeM OTKPBITHIH KJII0Y:

ay = 5b7r(1) = 5b3 = 25, ag = 5b7r(2) = 5b6 =200 = 34 (mod 83),
as = 5b7r(3) = 5b4 = 50, as = 5bﬁ(4) = 5b5 =100 = 17 (m()d 83),
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ar = 5b7r(5) = 5[92 = 15, ag = 5b7r(6) = 5[)1 = 5,

OTKYya
(al, as, ..., CL6) = (25, 34, 50, 17, 15, 5)

Banmdpyem coodmenne M = 55. Tak xak 55 = 110111 y), To
C =ay1+tastag+as+ag = 25+34+17+15+5 =96 = 13 (mod 83)

IIpumep 9. Ilonyuena kpunrorpamma C' = 64. [Ipounrars
COODIIIEHNE, €C/IN B KAUECTBE OTKPBITOI'O 1 CEKPETHOI'O KJII0Uei B3si-
ThI JJaHHbIe U3 IpUMeEpa 8.

Boraucnsem H =571 - 64 (mod 83).

Tak kax 51 = 50 (mod 83), To H = 50 - 64 (mod 83) = 46.

Pemraem npobsiemy proksaka jijist CyliepBo3pacTarolieil mocieso-
BarebHOCTH (b1, Do, . . ., bg). OuenuHO,

46 =46 =bs+ b3 +b; (=40 +5+1),

BHAUUT, 21 = 23 = 26 = 1, 29 = 24 = 25 = 0.
Haxoaum Outhl B npeacrasiaenun coobmiennsd M :

m1 = 2x(1) = 23 = 1, Mo = 2x(2) = 26 = 1, m3 = 2x(3) = 24 = 0,

my = 2Zpg) =2 =0, mp=2,5)=2=0, meg= 2 =2 =1,
orkysa M = 1100019y = 49.

IHndposeie mognucm

[Iudposble OANNMCH KCIOJIB3YIOTCS JIJIsi ayTeHTU(DUKAIIIH
YIaCTHIKOB NHMOPMAIMOHHOTO 0OMEHa, B cIydae KOTJ/la CTOPOHEI
He JoBepsioT Apyr apyry. Cxema mudpoBoil HOANNCH BKJIIOYACT
JIBa aJIrOpUTMa: OJIMH — JIJIsT BBIYUCJEHUS IIOJIIIUCH, & BTOPO —
JUI TIPOBEPKU MOANNCKH. BhIuncieHne MoAInuc MOXKET ObITh BbI-
IIOJIHEHO TOJIbKO aBTOPOM TOJIINACH, TO3TOMY 3aBUCUT OT CEKPeT-
HOI'O KJII0Ya, M3BECTHOI'O TOJILKO IOJINIChIBaoLIeil cTopoHe. Ajro-
PUTM IIPOBEPKH IOMINCHA JOKEH OBITH ODOINEeJOCTYIIHBIM, UTOObLI
IIPOBEPUTDH PaBUJILHOCTD OJAINCH MOT Kaxkiblii. ClieJloBaTeIbHO,
B 9TOM CJIy4ae MCHOJb3YeTCd OTKPBITBIN KJIIOY.
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Cxema nmoamnmncu RSA

[lycts p u ¢ (p # q)— OoJibline NPOCTBIE YUCTA U N = Pg.
OTKDBITHII € 1 CeKPeTHBIN d KII0UN BBIOMPAIOTCS TaK, YTOOBI

ed =1 (mod p(n)),

riie p(n) = (p—1)(¢—1)— pyuknusa Diinepa. [Tycrs h(M) — reko-
Topas Xel-pyHKIMs oT coodinenust M, uzBecTHas U OJIydaTesio,
1 OTIIPABUTEJIO.

Aneopumm svivucaernus noonucu nod coobweruem M :

1. Borancours r = h(M).
2. Borancmuts nojnuch s = r¢ (mod n).

Aneopumm nposepru nodnucu:

1. Beruucurs t = s¢ (mod n).

2. Boeruncsurs = h(M).

3. IIpoBepuTh paBeHcTBO t = r. K¢ OHO BBINIOJIHAETCS, TO T10/I-
IIACh TI0JI/INHHASI.

Ecmn (M, s) — coobienue ¢ mpaBUIbHOM MOJNNCHIO, TO Tapa
(M , §) TakzKe OyJIeT COOOIIEHIEM C TIPABUJIBHOMN MOJIIICHIO, €C/In

h(M) = hF(M) (mod n),

5= s" (mod n)

JIJIST HEKOTOPOIo I1eJI0r0 K.

IMapa (M, §) MOXKeT OBITH CO3/IaHA CJIELYIONM 06PA3OM:

1. Bei6parh HoBOE coobmenne M, poraucants h(M), Haiin
logh(M)h(M) = k u Burancauth § = s (mod n)

760

2. Haiitu # = h¥*(M) (mod n) mns nexoroporo ussectnoro k,
sarem 110106pars M, Tax 4robb! BeiTOMHsI0CH (M) = T
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[Tostomy croiikocTh nogmucu RSA He IpeBbIIIaeT CJI0XKHOCTH
BBIUNCJIEHUST JMCKPETHOTO Jorapudma B rpyiie Z; Uil CJI0KHO-
cTU obpallleHust Xen-PyHKIINH.

ITpumep 10. Ilyctb p=7, g=11 un =77, a ceKpeTHLIH
Kao4d d = 43. 3Hadenue xem-MyHKIUKM OT COODIIEHHS 1101y YaeTCsl
MOOUTOBLIM CJIOYKEHUEM 110 MOJYJIIO JBa 4-OMTOBBIX OJIOKOB,

Ha KOTOpble pasbuBaeTcss coodIleHne, Karkjasi OyKBa KOTOPOI'O
IpejicTaB/IsieTcsd b OUTaMU CBOEr0 YUC/I0BOIO IKBUBAJIEHTA.

[Tognumiem coobmmenue cipher.

[TocraBum OykBam COOOIIEHUSI WX YUCJIOBbIE SKBUBAJIEHTHI
110 TaOJINIlEe 2 U 3AIUIIEeM KaxKJ0€e YUC/I0 D JIBOUIHBIMEI Pa3PsLIaMU:

00010 OlQOO 01111 00111 00100 10001

c 1 p h e r
Hagunas ¢ KoHna, pasjennm coodiieHne Ha 4-0MToBbIe OJIOKH, OT-
OpacblBasl He3HAYAIe HY/IU B HadaJje COOOIIEeHUSI:

0100 1000 0111 1001 1100 1001 Q001 .
Tenepb OOUTOBO CJOXKHUM IOJTyUeHHBIE OJIOKH 110 MOJIYJIIO 2.

0100

1000

0111

$1001

1100

1001

0001

0110,

cregoarensto, h(M) = 01104 = 6.

Brraucemm noanuck s = 643 (mod 77) = 62.
ITpumep 11. Ilonyueno coobiienue key ¢ rnojmucbio s = 11.
[Tpu Tex xe p,q,n, h(M) u e =7, aro u B npumepe 10, TpoBepuTh
IPABUJILHOCTE [IOJIIUCH.
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Crauajia sbauciuM ¢t = s° (mod n) = 117 (mod 77). Herpyano
npoBepuTh, uto § = 11 (mod 77).

Boraucsnm 3nadenne xen-gyHKIUE OT MOJTY9IEHHOIO CO0DIIe-
nust. CJI0BO key 1MpeJICTaB/ISeTCsT IBOMIHOM 110CII€0BATEIEHOCTBIO

01010 00100 11000;

pazbupaem ee Ha 4-Outosble Ooku: 010 1000 1001 1000

1 TTOOUTOBO CKJIaJbIBAEM 110 MOJIYJIIO 2:

010

1000

@©1001

1000

1011.

B pesynbrare h(M) = 1011y = 11.

SHaueHne Xell-pyHKINUKU COBIAJIaeT C IOJINNCHI0, 3HAYUT, OHa

OJITUHHAS].

ITpumep 12. UV3BecTHa npaBuibHAA IOAINCH 110 COODIIIE-
aueM cipher, s = 62 n uncjio n = 77. He 3Has cekpeTHOro KJjiodva,
HAWTH MIPaBUIbHYIO IMOJINCHL 110 coobiienneM FParis, ecim Xell-
dbyHKIN 3a7aHa Tak ke, Kak B mpumepe 10.

Haitem h(M), T0 ecTh 3HadenHne Xerm-GyHKIIN OT CJI0Ba cipher.
[TocieqoBaTe IbHOCTD

01111 0000 10001 01000 10010
pazobbeM Ha OJI0OKH 110 4 OUTa U CJI0KIM MOOUTOBO 1O MOJLYJIIO 2:

1111
0000
0100
©0101
0001
0010
1101.
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Wrax h(M) = 13. Haiizem k Taxoe, uto h(M) = h¥(M), 1o ectn

k = lognanh(M) = logsl3 (mod T7),

tak Kak h(M) =6 (cm. npumep 1). [Tockosbky unciia HeboJibIIne,
TO 3Ty 3aJady MOXKHO DpeIlluTh, lepebupas crernenn yucia 6
10 MOIYJIIO 7 7:

62=36, 6°=—-15=62, 6'=—-13=64, 6°=—78=—1 = 76,
6°=-6=71, 6"=-36=41, 6°=15 6" =13 (mod 77).
Suauut, k = 9 1 npaBubHasl IOJIIINCh BHIUNUCIISIETCS KaK
5= 5" =62 (mod 77) = 41.
Cxema nojanucu Padbuna

[Tycts n = pq, rie p, ¢ — paznaudabie OOJIBIINE IIPOCTHIE YNC/IA.
[TonmuceiBaemoe coobmmenune M rpeacTaBiisieTcs Mocjie10BaTe IbHO-
CTBIO JBOMYHBIX OUTOB

M:mlmg...mt, ml‘EZQ.
Aneopumm svivucaenus noonucu:

1. Boipaborarh caydaifHbIll TBOMYHBIN BEKTOD T = (7“17“2 . .7"5),
r; € Zio 1 coOCTaUTh KOHKATEHAIINIO

M||r = (mymg...myuriry ... 75).

2. [TocnenoBarebaoctu M ||r conoctaBuTh 1ieoe 9ucio o € Zy,.
(Hampumep, moxkHO ipuMernTh K M ||r HEKOTOPYIO Xer-hyHKITHO
1 HAliTH BBIYET Xel-0bpasa Mo MOJIYJIo n. )

3. IIpoBeputh, sgBJsieTcst JIM (v KBaJIPATUIHBLIM BLIUETOM 110 MO-

aystio n. (11 TpoBepKH MOYKHO BBIMHCTUTD CHMBOJIBI JlerKaHpa

o «
(—) 10} (—) .) Eciin «v He siBjIsteTcst KBaJIpaToM 110 MOJIYJIO 7, TO

p q
BO3BpATUTLCs Ha mar 1 u BeIpaboTaTh APYToil BEKTOP T.
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Ecnn o gaBasiercsa KBaJApaTOM 110 MOJAVYJIIO 71, TO BbIYUCJ/IUTDL

Va (modp) =6, u Va(modq=4p,

1 HaUTU \/a (mod n), JIJISE 9ero cJejlyeT pelinThb CUCTeMY cpaBHe-
HUI:

B =B, (mod q).

[Tomucnio s M sieyisiercst napa (1, 8) = (rira ... 15, 5).

{ﬁ = (3, (mod p)

Anzopumm nposepru nodnucu:

1. Boruncanrs & = 32 (mod n).

2. TTocnenosaressnoctu M ||r conocraButs mesioe aucio o € Zy,
(10 TOMY »Ke MpaBuIy, 9TO U IPU BBIYUCIEHUN OJIICH ).

3. Eciin & = a (mod n), 1o nonuch mojinHHas.

ITpumep 13. Ilycts p = 15, ¢ = 31, 3nauut, n = 13-31 = 403.

[Tojanncars coodienne M = round.

CradgaJia 3aliiineM COOOIeHNe JIBOUYHBIMU OUTAME, HOJIb3Y$ICh
TabmIeil 2 1 OTBOJAS 110JI KayK/IyI0o OYKBY COODIIEHUS 110 D JIBOMY-
HBIX OUTOB:

M = 10001 01110 10100 01101 Q0011 .

r 0 U n d

B Ka4deCTBE BEKTOpPa T BO3bMEM 110CJI€J0BATC/ILHOCTD 6I/ITOB
0101000101,
TOr'J1a

M ||r = 10001011101010001101000110101000101.

[lemoe umcno « moaydmM, HMpUMeHsIST K IOJIydeHHOI Ioc/ieioBa-
TEJILHOCTU XelI-PYHKINIO MOOUTOBOTO CJIOYKEHUS 10 MOIYJIIO JIBa
H-OUTOBBIX OJIOKOB, Ha KOTOpbIE Pa3dMBAETCs TOC/I€10BATEIbHOCTD
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M]||r -
10001
01110
10100
®01101
00011
01010
00101
01010.

[Tockosbky 01010(9) = 10 1

CRCIOREENC
2
3

(3)- ()R- (2)- ()

To 10 gBngercsa kBajgparoMm 1o moayaio 403. Haxoaum

V10 (mod 13) = 6
V10 (mod 31) = 14.

aJsiee pemaeM cCTEMY CpaBHEHNI

B =6 (mod 13)
B =14 (mod 31).

13 nepporo cpapHenust umeem 3 = 6 + 13t, rue t € Z. Ilojacras-
JIsidl TIOJTyUeHHOe BhIpaykKeHne BO BTOpPOe cpaBHeHne, IOy JIaeM

6 + 13t = 14 (mod 31)
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i 13t = 8 (mod 31), orkynat = 3 (mod 31) win t = 3+31k. Sua-
ant, f = 6+13(3+31k) = 45+403k, 1. e. § = 45 (mod 403). Urak,
roJIydeHa MoIuch 110/ HamuM coobrerrem (0101000101, 45).

ITpumep 14. IIposepurs nomamuck (101000101000001, 74) mos
coobmmennem M = standard, ectm n = 391. Hucno o nosydaer-
CsI ¢ TIOMOIIBIO Xel-(DYHKIWMK TpeabLayInero npumMepa. CocraBum
KoHKaTeHanuo M||r :

1001010011000000110100011000001000100011101000101000001,

HaliIeM YHICI0 (v, CKJIaIbIBast OOUTOBO 1O MOJLYJIIO JIBa H-OMTOBbLIE
OJIOKH, Ha, KOTOPbIE pa3dUBaeTCs MOJIYIeHHAS TI0CIEI0BATEIbHOCTD

10010

10011

00000

01101

@00011

00000

10001

10100

01010

00001

00010,

T. e. a = 2. Bozsenem S = 74 B KBagpaT 1o Moy 1o 391:
& = 74% = 5476 = 2 (mod 391). Urtax, nojnuch BepHa.

Cxema nognucu @Puara — IHIamupa

[Iycts h — xem-dyHKIUs, mpeodpasylomast JJI000e UCXOTHOE CO-
obmieHne B OUTOBYIO CTPOKY JUIMHBLI m. Ilycrs n = pq, rae p
1 ¢ — JIBa Pa3/JIMIHbIX IPOCThIX ducia. CeKpPeTHBIM KJII0YOM CJIy-
JKAT M Pa3JINIHBIX cIydailHbIX yucen a; € Z). OTKPBITBIM KJIo-

oM stBJsieTes Habop 13 m icen by € Zy, e b; = (a! )2 (modn).
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Asneopumm evivucaenus noonucu:

1. Beiopars ciayuaiinoe uncio r, 1 <r <n —1.

2. Beruucauts u = 2 (mod n).

3. Beraucaurs h(M||u) = (5152 .. Sim)-

4. Borauesnrs t = r [[12, ai' (mod n).

[Tommceio st coobienust M cyKuT mapa ($18s . . . Sy, t).

Anzopumm nposepru nodnucu:

2L b (mod /n).

2. Borauncomnrs h(M||w) = (s18,...5.,).

1. Boruncanrs w = 2]
!/ /

3. lIpoBeputrb paBeHCTBO $153 . .. Sy = S1Sy . . . S,,. EC/M OHO BbI-

IOJIHEHO, TO TOJINICH TOJIJIMHHAS.
ITpumep 15. Ilycre p=7, ¢ =11, Torna n = 77.

B kadecrBe Xem-QpyHKIMN BO3bMEM MOOUTOBOE CJIOYKEHHUE TI0 MO-
JIyJII0 J1Ba 4-OMTOBBIX OJIOKOB, Ha KOTOpbIE pa3dMBaETCs HaIlle CO-
o0IeHne, 3alucaiioe B JBOMYHON cUcTeMe CUNCIeHUs, ¢ ITPUCO-
eJIMHEHHBIM YUCJIOM U, TaKyKe 3alllCaHHbIM B JIBOUTHON CHCTEMe
cancyeHus. Boixos Xem-(pyHKIUU conep:KUT 4 OuTa, 3HAUUT, CJIe-
JIlyeT BbIOpaTh B KauecTBe CEeKPETHOI'o KJjitoda 4 caydaillHbIX dHIC/Ia
n3 Zz,. llycrs aro uncna a; = 2 ,a9 = 3, az =95, ag = 13.

Bribepem 7 = 4, Torya u = 16 (mod 77). onumem coobiienne
M = escape. 3anuiiem M 1oc/ie10BaTe/IbHOCTBIO JBOUIHbBIX OUTOB
1 pUcoeMHUM JiBoraHoe npejcrasierue u = 16 = 10000(y) :

00100100100001000000011110010010000.

Pazobbem mostyueHHy o moc/ieI0BaTe/IbHOCTD (HAUNHASL ¢ KOHITA) Ha
4-ouroBble OJIOKU

0001

‘

010 0100 0010 0000 0011 1100 1001 Q00Q,

JOIINCbIBasd B Ha4aJl0 HGSH&LIE%HH/Iﬁ HYJIb. Tenepb BbIYHMCJIMM 3Ha4€-
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HIe Xell-pyHKINHT
0001

0010
0100
0010
0000
0011
1100
1001
0000
0011
Torna
t=4al a-a3-a;=4-5-13 =260 = 29 (mod 77).
[Tosryuena nojnucs (0011, 29).

[Tpumep 16.  Ilposepurs nopnucs (1110, 73) moj coobire-
HIEeM gate, ecyu Xell-(DYHKIUS BBIUYNCISIETCS KaK B IPEJIbITYIIIEM
IpuUMepe, a OTKPBITHII K04 ecTh by = 58, by = 60, b3 = 37, by =
36. Berancianm

w=T3"-by-by-bs-b] =73"58-60-37 (mod 77) = 25,
torga M ||w = 0011000000100110010011001.

PazonBas Ha 4-0nToBble OJOKHU

0110 OOOO 0100 1100 1001 1001

U CKJ1a/IbIBas HO6I/ITOBO 110 MOJLYJIIO 2, TIoJIydaeM
0110
0100
@©1100
1001
1001
1110,
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OTKY/1a (5159545,) = (1110). VTak, (s,59558,) = (51, So, 83, S4), 3Ha-

JUT, HOJIINCH BepHA.
IMudpoBas noanucs b amans

CTOMKOCTD 3TOI OJIINCH OCHOBaHA Ha CJA0KHOCTU 3aJa9U JIIC-
KpeTHoro Jjorapudmuposanus. [Iycrs p — OoJiblioe MpocToe 4nc-
J10, (v — UPUMUTHBHBI 3j1eMeHT 1oJist Z, (obpasyolas My/IbTH-
IJIMKATUBHOM I'PYIIIBI 110151 Zp). CeKpeTHBI K09 @ €CTh CIydali-
HOe JKCjI0 B naTepBae [1,p — 2].

[Iycts 8 = a“ (mod p). OTKpBITHI K0T — 9T0 HAOOD (p, , ).

A,/LeopumM BHIYUCAEHUA TOONUCU

1. Beibpars ciayuaiinoe 1enoe aucio r, 1 <r < p— 2.
2. Berauciuts vy = o’ (mod p).
3. st coobiienust M soraucants § = (M —ary)r—! (mod p—1).
[Tommceio oyt coobmiennem M ciykut mapa (7, ).
3ameuanue.  [IocKo/IbKy jijist BbIUKC/IEHUsT 0 TpeOyeTcs
cyllleCcTBOBaHME OOpaTHOrO 3JIEMEHTa K 7 II0 MOAYII0 p — 1,
TO 1pK BbIOOpE 7 00 9TOM ciiejlyer 1103ab0TUThCs, T. €. T € Ly .

Anzopumm nposepru nodnucu

1. ITpoBepuTh HepaBeHCTBO ¥ < p. Keam oHO He BBIIOJIHEHO, TO
OJIIIICH HeJleficTBUTEe /IbHA.

2. [Iposeputs cpasuenue 79 = o™ (mod p).

Ec/in oHO BBINIOJIHAETCS, TO TOJIINCH BEPHA, B IIPOTUBHOM CJIyvae
IOJIIINCH HeJleficTBUTEe /IbHA.

3amMmedanme. Yucio r ToxKe JIOIXKHO ObITh CEKPETHBIM, TaK

KaK, 3Hasl 9TO YMCJI0 U 3HaYeHue 1dPoBOil MOJINCH 10| COoOIIe-
aueM M, JerkKo BHIYMCIUTH CEKPETHBIN K04 a. lelicTBUTEIbHO,

a=(M—0r)y" (modp—1).

KpOMe TOI'o, 49MCJIO T HE HOJIZKHO IIOBTOPATHCA JIJId Pa3/IMIHBIX
HO,ZLHI/ICGfI, I[IOJIYVIEHHDBIX IIPpU OJHOM 3HA4YCHUMN CEKPETHOI'O KJIIOYa.
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B nporuBHOM ciaydae CeKPeTHBIH K0T @ TaKyKe MOXKHO BHIUNC-
muTh. JeficrBurensho, ecam ajs coobmennit My m My ncnonb3o-
BaTh OJIHO U TO YK€ THUCJIO T, TO Y, = Yo = & (mod p), Torya

ay=M, —br u ay= My— dor,
OTKYJla
My — My = (01 — dg)r,
3HAYNT,

r = (M1 — Mg)(51 — 52)_1 (mOd p— 1)7

a 3HaHUe 7, KaK Mbl BUJIEJIN, 1I03BOJISIET HAllTH CEKPETHBII KJII0Y a.
ITpumep 17. Ilycts p = 47. B KadecTBe obpasyrolieil MyJib-

TUILJIMKATUBHON IPYIIIb! Zy, MOXKHO B34Th & = 5. JleficTBUTE/IBHO,

MTOPSOK 9TOTO dJIeMeHTa 110 Mojiyaio 47 paBen 46, TaKk Kak

5% = 25 (mod 47),
523 = —1 (mod 47).

Bribepem cekpernblii kimod a = 9, Torya 3 = 5 (mod 47) = 40.
Nrak, oTKpbITHIH K104 ecTh (47,9, 40).

Boraucanm nojanucs 1og; coodmiennem M = 12. Bosbmem B Ka-
gectBe 7 ancio 5 (5 obparumo o moyto 46). Torya

v =5 (mod 47) = 23,
6= (12—-9-23)5"" (mod 46) = 35 - 37 (mod 46) = 7.

BHAUWT, TTOJ[INUCHIO sABJIAeTCs Tapa (23, 7).
IMTpumep 18. [loayuena nopmucs (15, 15) moj coobrennem
M = 10. 3uas oTKpbITHIiT K104 (41, 7,22), IPOBEPUTH MOJIITUC.
[To ycnoButo p =41, a =7 u [ = 22. Kpome Toro, v = 6 = 15.
[TockosibKy v < 41, TO ocraercs IPOBEPUTHL CPABHEHIE

B~ = o™ (mod p).
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CHadaJia BBIYUCIIM JIEBYIO YacTh cpaBHenus . Crejyer Haiitu 87 =
2215 (mod 41). Vimeem

22 = 484 = 33 (mod 41),

22 = 33% = 1089 = 23 (mod 41),

22°% = 23% = 529 = 37 (mod 41),

2212 = 23.37 = 851 = —10 (mod 41),

2214 = (—10) - 33 = —330 = —2 (mod 41),

22 =22 (=2) = —44 = —3 (mod 41).

Teneps soraucaum v° (mod p) = 155 (mod 41)
15% = 225 = 20 (mod 41),
15* = 20* = 400 = —10 (mod 41),
15° = (—10)* = 100 = 18 (mod 41),
152 = 18- (—10) = —180 = 25 (mod 41),
15" = 25-20 = 500 = 8 (mod 41),
15" = 15-8 = 120 = —3 (mod 41).
Buaunt, 377" = (=3) - (=3) = 9 (mod 41).
Tenepb BbIUYUC/IUM YHNCJIO B HpaBOﬁ JaCTn CpaBHEHUA Cl{M =
7 (mod 41) :
77 =49 =8 (mod 41), T =8 =64 =23 (mod 41),
7° = 23* =529 = 37 (mod 41), 7" =37-8 =296 =9 (mod 41),
T. €. 5775 =9 =o', Ciie0BaTe/IbHO, MOIINCH BEPHA.

Cxema nognucu I1Tnoppa

[Iycrn p — mpocroe 4HCIO, ¢ — HPOCTOE — YUCIO,  JC/IsIee
p—1. Pacemorpum nojrpyiiy G nopsijika ¢ B MyJILTHILINKATHBHOI
rpyue nond Zj,. Ilycrb o — obpasyiomias rpynibl G, T. €. 3jleMeHT
nopsijika ¢. CeKpeTHbIM KJII0UOM dBJjdercd ducio a, 1 < a < q.
[Tycte B = a® (mod p). OTKPBITBIM KJIIOUOM SIBJISIETCS TPOfiKa

(p,at, B).
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Asneopumm evivucaenus noonucu:

1. Beiopars ciayuafinoe uncio r, 0 <r < gq.

2. Berauciuts v = o’ (mod p).

3. Boraucnuts € = h(M||y), e h — BoiOpanHas Xen-yHKIS,
M — nojinmucsiBaeMoe cooOIIeHne.

4. Beraueurs 0 = r — ae (mod q).

[Tomucento oy coobiennem M- siBisiercst mapa (€,0).

Anzopumm nposepru nodnucu:

1. Beruucants 7' = o35 (mod p).

2. Beraucnurs €' = h(M]|]Y').

3. Ilposepurh pasencrso € = &. Eciu oHO BBIOJIHSETCS, TO
TOJITNCH TIOJIJINHHA, NHade MOJINChL HeaelicTBUTe/IbHA.

ITpumep 19. Ilycts p = 131. MynpTunimkatnBuas rpytia,
235, umeet 1nopsok 130. Iopsiox noarpynisl G J10J12KeH J1e/INTh
qucio 130 1 ObITh TPOCTBIM YHCIOM, ovdeBuaHO, ¢ = 13. Tenepn
HaiijieM obpasytomryto B rpymme G. s sToro cHadasa Haiijgem
0Opasyronyio Ipyuiisl Zjs;. [Iposepnm sjement 2:

2" = 1024 = 107 (mod 131),

2%6 = 53 (mod 131),
2°5 = —1 (mod 131),

. * 10 —
3HAUNT, 2 gBJdeTcsd obpasytolieil rpyuubl Zjs;, Toraa 2 = 107
eCTb 9JIEMEHT HOPsJIKa 13 U MOyKeT ObITh B3SIT B KauecTBe 00pasy-
forreit rpynnsl G
Boibepem cekperHblil K04 a = 4, Toria,

B = 107" (mod 131) = 84.

[TycTb BBIOpaHa Xem-gpyHKIMS, SIBJIAIONIAsICS TOOUTOBBIM CJI0ZKE-
HUEM 110 MOJLYJIIO JiBa 4-6uToBBIX 0J10K0B KOHKaTeHarun M ||y, rie
M wn ~ 3anmucanbl B OUTOBOM IpEJICTABIEHUN.
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Borancaum noamuck moj coobmennem M = frust, B3ssB 7 = 5.
meem

v = 107" (mod 131) = 10784 = 8988 = 80 (mod 131).

Torpa, zanmuchiBas KaxKyio OyKBY coobIIeHns 5-OMTOBBIM OJIOKOM,
corjiacHo TabJinIe 2, a YUC/I0 Y MPeJICTaB/IdAd B JIBONUHON crcTeme
nmocJiesioBaresbiocThio ouros 1010000, mosrydaem

M|y = 0010 1100 0110 1000 1000 1001 1101 Q00Q.

Boeraucinm xenr-pyukiuio ot M ||y

0010
1100
0110
1000
1000
1001
1101
1100).
Tak xak 11009y = 12, 70 0 =5 — 4 - 12 (mod 13) = 9.
rak, mojnuch moJ HAlM coobitenneM ecth (12,9).
ITpumep 20. Ilposeputhb npasmwibHOCTb TOAMCH (12,9),

TOJIYUICHHOI TI0J] COODIIEHUEM Space, €CJIM OTKPBITHIN KII0Y eCTh
(131,107, 62), a xerm-(byHKINST OlpejieieHa TaK Ke, KaK B IPUMepe

19.
9Bb1qHCﬂMM v = a’B¢. Cravasa Haiiem o u 55 o Mojyio 131:
o’ =107 = (107%)® = 623 = 39 (mod 131),
B = 62712 = 6277 .62 - 628 = 45- 60 - 63 = 112 (mod 131),
otkysa v = 39 - 112 (mod 131) = 45, 1. e. 7' = 101101 (y).

Cocrasum konkarenaiuio M || :

100 1001, 1110 0000 Q00L Q001 Q010 L1101 .
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SHaveHne Xen-QpyHKIUN HaiieM, cK/1a/biBas ITOOUTOBO 110 MOJIYJIIO
JiBa, 4-0MTOBBIE OJIOKM I1OJIyUEeHHOM 110C/Ie0BaTeIbHOCTH OUTOB!

0100
1001
1110
0001
0001
0010
1101
1100(2)

T. e. & = 1100(9) = 12. Snauenne ¢’ copna/o ¢ NOJIy4EHHbIM 3Hate-
HUEM €, 3HAYUT, HOJIINCEH 10/ INHHASI.

IHudpoBas nognucs Andpdpn — Jlammmopra

Ota nudposast HOJINCH CO3/IaHa Ha OCHOBE CUMMETPUYHBIX CHU-
creMm mudpoBanug. CooblieHne MnpejicTaBjIeHo 1 ABOMIHBIMU OU-
TaMU

M =mimsy...m,, m; € {0,1}, i=1,...,n.

Boibupaem 2n ciydailHbIX CeKPeTHBIX KJIIoveil, pa3duBasi UX Ha N
nap:

K = [(kio, k1), (k2o, k21), -+, (Kno, kn1)).

OTU KJIIOUN UCIOIb3YIOTC JIJIsl (M POBaHns BHIOPAHHONI CHMMET-
pUYHOil KpuirocucreMoii. Ajaropur™ mudposatusd Ha Kiode kjj
obozHamM Ej, .. Beibepem n nap cirydailHbIx quce:

S = [(8107 Sll)a (8207 821)7 SR (Sn07 Snl)]7
rie s;; € {0,1}, i=1,....n; j=1,2, u BbIYUCJIIM 3HAUECHUS

Rij:Ek‘Z'j(Sij)) izl,...,n; j:O,l.
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CocraBum HAOOD
R = [(Ri, R11), (Ra, R21), ..., (Rno, Ru1)]-

Habopoer S u R ssisttorcst oTKpbIThiMU. [lomuces juist coobieHnst
M umeer BuI

(klmp k2m27 SR knmn>

ﬂﬂﬂ I[IPOBEPKU ITOAIINCH CJIEAYET }/6€LLI/ITI)C?I, 49TO BbLIIIOJIHEHBI Pa-
BEHCTBa

Rij :Ekij(sij)p ] = my, 1= 1,...,77,.

IIpumep 21. Ilycte M = 10101). Bribepem cexpernbie
Kaoun. IlycTnb

K= [(27 1)7 (37 1)7 (07 1)7 (57 1)7 (47 3)]

S = [(17 1)7 (07 1)7 (Ov 1)? (17 0)7 (07 0)]

Boibepem npocreiinmii aaropuT™ mudpoBaHus:

Ek; (Sij):Sij@kij (i:1,...,5;j20,1).

ij

Tenepn naitgem Hadop R :

Rio=1+2(mod2)=1, Ry =141 (mod2) =0,
Ryy=3+0(mod2)=1, Ry =1+1 (mod?2) =0,
R30 =040 (mod 2) =0, Rz =1+1 (mod?2) =0,
Ryy=1+4+5(mod2)=0, Ry =0+1 (mod?2) =1,
Ry =044 (mod 2) =0, Ry =0+3 (mod?2) =1,

3HAYUT,

R= [(17 0)? (17 O)v (Ov 0), <07 1)? (07 1)]

[Toamuen noj coobtennem M uMeer Bu

(K11, koo, k31, kao, ks1) = (1,3,1,5,3).

32



ITpumep 22. Ilpu Tex ke HAOOPaxX OTKPLITHIX KJo4e S
n R nomyuena nojnuch (3,5,2,7,4) noj coobmenuem = 11010).
[IpoBepuM ee NMpaBU/ILHOCTL. TakK Kak mi = mo = My = 1, Mgz =
ms = 0, To cieayer BeraucuTh Ryy, Rop, Ry, Ry u Rsp. (Cun-
TaeM, 4TO IKUMpPOBaHUE BLIIOJIHAECTCA 0 [IPABUIY IIPEJbLIYIIEI0

nprMepa. )
Ry1 = k11 + s11 (mod 2) =34+ 1 =0 (mod 2),
Ro1 = ko1 + 591 (mod 2) =5+ 1 =0 (mod 2),
R3p = k3o + s30 (mod 2) =2+ 0= 0 (mod 2),
Ry =ky + 841 (mod2) =74 0= 1 (mod 2),

Rs0 = kso + S50 (mod 2) =4+ 0 =0 (mod 2).

HOCKOﬂbe I[TOJIYIEHHBIC 3HAYCHUA RZ] COBIIaJIX C COOTBETCTBYIO-
MM sJjieMedTaMi 110CJIeJ0BaTeJIbHOCTU R, TO IIOAITNCH ITPpaBUJIb-
Hadl.

Samaun
Saganue 1

[Ipn momomu ciemytomnieir TabIUIBI 3alnMpoBaTh COOOIEHIE
(B mocsiesiHeit KeTke Tab/uibl HoMep 99 mpucBoeH mpobesy):

i n f 0 r m |a
0 1 85| 4 7 94| 5
t b ¢ d Je g h
3 82| 8| 89| 2 95| 97
] k 1 p q S u
80| 83| 87| 90| 92| 6 98
v o |w o x |y |z

Sl| 84| &| 91| 93| 96| 99

1. analytical geometry;

2. a smooth function.
C OMOIIBIO 9TOM Ke TabJUIBI paciiudpoBaTh COOOIICHHE:
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3. 39729989486989421369957299952198012995189993972996353
294213699572993798397859887:
4. 3972996379886398729948599397299862878799864949087288.
[Ipu nomommm ciaenytomieir TadIUIBL 3alndpoBaTh COOOIEHNE
(B mocieHell KiieTke Tabsminbl HoMep 99 npucBoeH mpodey):

C 0 n |f i d e
80| 4 1 881 0 94| 2
t a 1 b g h ]
3 5 8| 89| 92| 95| 97
k m | p q r S u
81| 83| 8| 90| 7 6 98
v o |w o x |y |z

82| 84| 87| 91| 93| 96| 99

5. the information is correct;

6. critical points are nondegenerate.

C OMOIIBIO 9TOM »Ke TaOIUIBI paciIudpoBaTh COOOIICHHE:

7. 832940805859901884783530419906998041880942130585.

[Ipn momomu ciemytomieir TabIULIBI 3alMpPoBaTh COOOIEHIE
(B mocsiesiHeit KeTke Tab/uibl HoMep 94 mpucBoeH mpobesy):

1 H b |o p M | a I
3 4 76| 0 82| 85| 2 91
s 0 B r 11 e XKoO|[3
701 73| 77| 80| 83| 1 88| 92
K JI 11 C T y X q
71 74 78] 5 6 86| 89| 93
m | |bl |b 9 10

20 75| 79| 81| 84| 87| 90| 94

8. docmamounvie Yca06UA CYULLCTNEBOBANUA,

9. womnaxmmoui nosuI0p.

C OMOIIBIO 9TOI »Ke TaOJNIBI paciudpPoBaTh COOOIICHHE:
10.  7237682947882056039441822774092429340394922851479;
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11. 718237860242743929478060934080094723768229492
851479,

3agaHue 2

SamudpoBaTh coodIeHne MU POM BePTUKAJIbHONI ITepecTaHOB-
K1 Ha JJAHHOM KJIIOYe:

1. wugdp mabauunozo 2ammuposarus; Kaod: (54,2.6,1,3);

2. afpPunrots oaounod wugdp;, wmog: (4,5,2.1,6,3).

Pacmmndposarh coobiienue, 3amudpoBaHHoe mudpoM BepTU-
KaJIbHOII 11epecTaHOBKH Ha JAHHOM KJIOYe:

3. oseprawuamuaeprudcuapenipr; Kmod: (2,4,5.6,3,1);

4. pazommmauyopaoommpvasudeuu, Kiod: (6,3,1,5,2.4).

PacmudpoBarh coobienne, 3amudpoBaHHoe MUGPOM BepTH-
KaJIbHO IIepeCTaHOBKU:

5. mesycwmiceoopeharmpneaauuuue (pedb wiet o mudpoBa-
HIN);

6. unoepowyprbzoecwaouascH (pedsb uietT o mupoBAHNN).

7. PacuudpoBarh KpUITOIPAMMY

03UEPANENOCCAKIAMMAHDOPEX,

eCJIM TEKCT 3amndpoBaH BepTUKAJILHOM TepecTaHOBKOM, 1 M3BECT-
HO, YTO KJIIOY UMeeT JUINHY 6, IpuieM TpeThbs Hudpa Kioda paBHa
0, a 1ocseHss paBHa 4.

3aganue 3

SamudpoBaTh coobiieHne mudpoM TraMMIPOBAHKST, UCIOIb3YsI
JAHHYI0 (OPMYJIY U JaHHBII KIIIOY:

1. xod aymenmudurayuy uiu umMumMOsSCMABka; Y = T; +
vi (mod n); KIII0Y: raMMUDOBAHUE;

2. npomokos udenmudurayuu; y; = x; — v (mod n); KIK0OY:
I1€JIOCTHOCTD;

3. yugposas nodnucy; y; = v; — x; (mod n); KIOU: BEKTOP.
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Pacmudposarh coobiienne, 3amudpoBaniHoe MudpoM raMMu-
pPOBaHUs Ha 3aJJaHHOM KJII0OYe C HCIIOJIb30BaHUeM JaHHOI dpopMmy-

JIBL:
4. bywzes éavwddouamn; y; = x; + 7y (mod n); Kod: mmdp;
5. edmdavimx azdosm cunkmevwadp; y; = x; — v (mod n);

KJIIOY: ayTeHTU(DUKAINSA;
6. orchavesaz uowumesusrwwull; y; = ; — x; (mod n); KIOY:
IeJIOCTHOCTb.

Sananue 4

PacmmdpoBarh gBe KpUITOrPAMMBI, MOJIYUEHHBIE ¢ IIOMOIIBIO
mrpa raMMIPOBAHUS, OIIPeIeJIEeHHOI0 hOPMYJIOil
y; = x; +; (mod n), Ha ojHOM U TOM »Ke KJjtode. Haiimn Kjroq
MU POBAHUS:

1. daaewoatihoy; édeviucrarbnze (B COOOIMEHUSIX €CTh CJIOBO
”LHI/I(i)p”);

2. 10e0UUPINWKAUTO02; IHcoPuAaemonwdkkOvi (B cOODIEHN-
gx umeetcst bykBocouetanue "kBaiap');

3. MUDHCUHKABBYEAUNKABTKHHCO,

KHHCOMNA3DM00AANHCPACHIO0AD0DLO

(B coobrmennsx ectsb cioBo "mmdp");

4. 068vLYyYMNYYToNEUBYUERMBAYLHIUIIIT; IYbLUBPACHASCUI0T-
epaauaxrcuyp (B coodIeHusix ecTh ¢yioBo "dyHkims" );

5. smesraswyaudoprpenmmnoodu; wodréouypcevinenéend (B
coobITeHnstX ecTh ¢jioBo "mpesen").

3agaHue 5

[Tonwp3ysics mmdpeucremoit RSA ¢ n = pq, 3amudposarh jgaH-
HbIe COODIIEeHNEe Ha OTKPBITOM KJjtode e. HaiiTu cekpeTHbIil KIio:

1. p=13, ¢q=29, e=5, help;

2. p=11, q=17, e=7, set;

3. p=T7, q=13, e=5, a1 7]
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4. p=5>5H, ¢q=23, e=3, wink;
5. p=5, q=13, e=5, con e

3aganue 6

[Ipounrars coobrenne (Ch, Cy, ..., Ck), sammdpoBaHHOe
mudpercremoit RSA, eciin J1aHO YKMCIO M M CEKPETHbI KJo4 d.
Coobl11eHne HAIIICAHO Ha aHIVINICKOM S3bIKE:

(37,56,56), n =77, d=11;
. (25,66,78), n=095 d=25;
. (12,0,39), n=>55 d=09;
-
- (1

—_

74,17), n=133, d=T:
,53,32,10), n=65, d=T.

Saganue 7

[Toabsysich mudpencreMoil Dib-I'aMasd Ha OTKPBITOM KJIIOUe
{p, o, B}, 3ammdposars coobiienne M, B3sgB B KauecTse CJIydaii-
HOI'O [10Ka3aTess YUCJIo T :

1. {29,2,3}, M =10, r=3;
2. {31,3,19}, M =21, r=4;
3. {37,2,17}, M =13, r =5
4. {41,7,15}, M =12, r =6
5. {43,3,28}, M =11, r=4.

Saganue 8

[Tpounrars coobimenue (C1, Cy), 3ammdpoBartoe mudpcrucTe-

Moft Duib [amaitda, ecsm TaHo YUCI0 P U CeKPETHBIN KJII0Y @ :
1. (9,5), p=23, a=>5;

. (8,11), p=29, a=75;

. (32,3), p=253, a=0¢6;

. (31,43), p=47, a=3;

. (5,26)  p=2D5H9, a="T.
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3aganne 9

[Tostp3ysicy mmdpcucTeMoil Ha OCHOBE NpobAEMbL PIOK3AKA, 3a-
mugpoBarh coodmmenne M, ecim CeKPETHBII KII0U COCTOUT U3 CY-
nepBo3pacraroiieil mocegoarenbuoctu (by, be, . .. bg), ducen m,
W U OJCTaHOBKK 7. HailTu OTKPBITHIN K/IIOU:

1. M =31, (1,2,4,8,17), m =37, w = 3,
7 = (13524);

2. M =27, (1,3,5,11,21), m =43, w = 4,
= (14253);

3. M =57, (1
/i

4. M =45, (1

,2,4,8,16,32), m="T1,w=3,
(132)(456);

14,6,12,34,68), m =137, w="T,
(152436);

3,5,10,20,40), m =83, w =5,
(134526).

(
m
5. M =143, (1

v

~

Samanue 10

[IpounTath coobienue , 3ammudpoBaHHOe IUPPCUCTEMOIT Ha, OC-
HOBE NPoOAEMbL PIOK3GKG, €CTU JTaH CeKPETHBIH KII0q

(b1,b9,...,b5), m, wum:
1. C =23, (1,2,4,8,17), m =37, w=3,
= (13524);
0. C'=41,(1,3,5,11,21), m =43, w =4,
m = (14253);
3. C'=32,(1,2,4,816,32), m=Tl,w=3,
m = (132)(456);
4. C =118, (1,4,6,12,34,68), m =137, w =T,
7 = (152436);
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5. C' =6, (1,3,5,10,20,40), m =83, w =5,
T = (134526).

Samanue 11

BoraucmTs HOAINCh 110J1 JaHHBIM coodIeHneM 110 cxeme RSA,
ecu JIaHbl YUCIa P ,¢ U CeKPETHBIN KJI0Y d. X3II-KOJ[ MOJIy4a-
eTcsi TTOOUTOBBIM CJIOXKEHHEM I10 MOIYJ/I0 JBa k-OUTOBLIX OJIOKOB,
Ha KOTOpBIe pasbuBaercsi cxkMaemoe coodrenne. (Kaxkast Oyksa
COODIIEHUSI IIPEJICTABISIETCS H-OUTOBBIM OJIOKOM CBOErO UHCI0BOIO
9KBUBaJIeHTa. ) HallT OTKpBITHIH K0T €.

code, p=11,q=17, d=23, k=05;
rule, p="7,q=13, d=17,k =25;
last | p=>5,q=19, d=17 k=25;
most, p="7,q=11, d=11,k=25;
state, p=11,q=19, d=19, k=5.

AN N T A

Samanue 12

[Tonmydeno coobmenune ¢ nmoanuckio s. IIpoBepuTsh MOAINCH, ecan
OHa BbIYHc/IeHa 110 cxeme RSA ¢ MoiyieM n U OTKPBITBIM KJIIO-
qoM €. XOII-KOJ, M0JIy4aeTcss IOOUTOBBIM CJIOYKEHUEM 110 MOJIYJIIO
nBa k-OUTOBBIX OJIOKOB, Ha KOTODPBIE PAa30MBaeTCs CxKIMAaeMOoe CO-
obmenne. Kaxkiaas OyKBa cooOIEHUS TIPEJICTABIAETCI H-OUTOBBIM
OJIOKOM CBOEr0o 4UCJ/IOBOI'O SKBUBAJIEHTA:
mark, s=4,n=91, e=17 k=25;
cork, s=8 n=115, e=21,k=23;
cane, s=25,n=133, e=13, k= 3;
sun, s =106, n =143, e=11, k=3;
one, s =154, n =161, e=23, k=05.

Ot o W o=
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Samanue 13

Ncnonb3yst cucremy RSA ¢ JJaHHBIM MOJLyJIEM N, O/ IaTh 110/I-
IIICH JIJIsI JJAHHOT'O coodIeHus: My, eciium n3BeCTHA IIPaBUIbHAs 110]1-
nuch s 1oj coodmennem M u xsm-kog h coobimenust M (h =
h(M)). 3uaderne x3m-QyHKINE JTsd coobIenns M moJtydaercs
TTOOUTOBBIM CJIOYKEHUEM 110 MOJIYJIIO JBa k-OMTOBBIX OJIOKOB, Ha, KO-
Topble pazdbumBaeTcsa coobiieHne My, KaxKjaass OyKBa KOTOPOI'O 3a-
[IcaHa CBOMM OUTOBLIM YMCJIOBBLIM 9KBUBAJIEHTOM:

1. may, n=187, s=181, h=3, k=25;
2. matter, n =65, s =41, h=11, k =5;
3. fare, n =91, s =75, h=17k =5;
4. matter, n="77,s=49, h="7 k=25
5. much, n=115 s=73, h=13, k=5.

Samanue 14

Bbrunc/imTh nojnmch o/l JJAHHBIM cOODIeHrneM 110 cxeMe Padu-
Ha, €C/IM JIaHbl P, ¢ U CAydaiiHbIil BeKTOP 7. XSII-KOJ, 0JIydaeTCs
MOOMTOBBIM CJIOYKEHUEM 10 MOJIYJIIO JIBa HD-OUTOBBIX OJIOKOB, Ha KO-
TOpble pa3duBaeTcsa COOOIIEHNE ¢ IPUCOSIMHEHHBIM BEKTOPOM T :

1. round, p=13,q =31, r=(0101000101);

2. lot, p=11,¢=19, r=(1010000001);
3. room, p=11,¢=13, r = (1011001000);
4. while, p="7,q=17, r=(1110101001);
5. copper, p=17,q =23, r=(1001101000).

3ajgaHue 15

[Tostyueno nanuoe coobmerne ¢ nogamuckio (r, 3). Tlposepnts
TIOJIINCh, €CJIN OHA BBIUMCJICHA 110 cXeMe PabmHa ¢ OTKPBITBIM KJTIO-
JOM 0. X3II-KOJ[ BLIUKUC/ISIETCSI KaK [I00MTOBOE CJIOYKEHUE 110 MOJLY-
JIIO JIBa, H-OMTOBBIX OJIOKOB, Ha KOTOpbIE pazdUBacTCs JaHHoe CO00-
IIIeHNEe C [IPUCOEUHEHHBIM BEKTOPOM T :
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(0010111000), B = 385, n = 551
(0111010010), 3 = 446, n = 551
(1010101101), 3 = 380, n = 52T;
( )
( )

1. month,

2. many,

0010110011), 8 = 103, n = 589:
1001110001), 3 = 44, n = 481.

r

r

3. company, T
4. sugar, r
r

5. model,

3ajanue 16

[Toabsysich ndponoit noanucoio Puara — [lamupa, moanucars
JIAHHOE COOOIICHUE , €CJIN JIaHO YNCJIO N, HADOP CEKPETHBIX KI0veil
(a1, a9, ..., as) nancio r. Kaxyo OYKBY mepeiaBaeMoro coodie-
HUS TPEJICTABUTEL B BUJE D-OMTOBOI TOCIEIOBATETLHOCTH, TTPUCO-
eAUHSIEMYIO TUdPY U 3aIucarh B JIBOUYHON cCUCTEMe CUUCICHUS.
Xen-pyHKIUS €CcTh ITOOMTOBOE CJIOXKEHHWE 110 MOJYJ/IIO JIBa
k-6utoBbix 6710KOB ToJTydeHHOl mocaegoBarebroctn M ||u. Bor-
JUCJUTH HAOOP OTKPBLITHIX KJIIOYeil:

1. fruit, n="77, (2,3,5,13,15), r=2>5k=25;
2. system, n =65, (3,7,11,19,23), r =25k =2>5;
3. clock, n =143, (2,4,5,7), r="7 k=4
4. press, n =91, (3,5,6,15), r=15, k= 4;
5. change, n =95, (3,4,7,13), r=13, k = 4.
Samanue 17
[Iposepurhb nojiuck (81, 82, . . ., 8, t) MO/ JAHHBIM COOOIEHUEM,

ec/ oHa BblumceHa 1o cxeme Puarta — Illamupa, npudem pamo
qUCJIO0 M U OTKPBITHIH KiTt09 (by, by, . .., by,). Kaxgas Oyksa mepe-
JIABAEMOI'0 COODIIEHNs TIPeJICTaBIeHa B BIJIE H-ONTOBOII TOC/1€/10Ba-
TeJILHOCTH, & MpUcoeinHsgeMasd nudpa 1 3aIuchIBAETCS B JIBOUTHOMN
CHCTEeME CUMCJICHUS. Xem-QPYHKIUS eCTb IOOUTOBO CJIOYKEHNE
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10 MOJIYJIIO J1Ba k-OMTOBBIX OJIOKOB IOJIYYEHHO MOCIeI0BATEIHLHO-

CTH:

1. escape, (01111,73), n =177, (58,60,37,36,64), k =25;

2. circle, (00110, 56), n =65, (29,4,36,56,29), k=>5:

3. music,  (1000,16),  n =143, (36,9,103,108), k=4,

4. rmember, (1011,55), n =91, (81,51,43,36), k=4

5. porch, (1011,22), n =95, (74,6,64,9), k=4
Samanue 18

[Tognucars coobmenne M 1o cxeme Db ['amaiisg, ecin JlaHbI

P, O, CEKPETHbIN KJIIOY @ U C/IydailHoe 4YucJjo 1 :

L.

O N

M=21, p=6l,a=2, a=13, r=71,

M=11, p=43, a=3, a=6, r=25;

M=12, p=067,a=2, a=8, r="71;

M=19, p=47, =5 a=95, r=>5;

M=18, p=53, a=2, a=9, r=1I1.
Samanue 19

[Tostyueno coobimenue ¢ nmoamuceio (7, ). [Iposeputs momucs,

eCcJIM OHa BBIYUCJIEHA 110 cxeMe DJib l'aMaJist U U3BeCTeH OTKPBITHIN

KJIIOY P, «,

A e

ol

M =12, (15,19), p=41, a=7, 5 =38

M =10, (23,25),p=47, a =5, 8 =40:

M =15, (22,27), p=>53, a=2, =34

M =13, (28,25),p=143, a=3,[3=25

M=22, (15,14),p=41, a=7,8=23
Sajganue 20

[Tonb3ysace mudpopoit noanuceio HOppa, momnucaTh TaHHOE

cooOIIleHne, ecjii JaHbl P, ¢, (v, CEKPETHBIN K/II0Y @ 1 CIydaiiHoe
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qucyo r. Kaxkaasg OykBa mepeaBacMoro cooOIIeHUs TPeJICTaB s
ercst B BHjie D-OMTOBOI 110C/I€/I0BATE/ILHOCTH, a I[IPUCOeMHIeMAsT
mudpa 7y 3alUCbIBAETCA B JBOMYHON CHUCTEMe CUUCIeHns. Xell-
(DYHKIHIS ecTh MOOUTOBOE CJIOXKEHUE II0 MOJYIIO JIBa k-OUTOBBIX
OJIOKOB II0JIYUEHHOI 1OC/Ie0BATE/IbHOCTH:

1. tongue, p=259, ¢q=29, a=4a=5 r=6, k=25
frost, p=151,q=15, a=2,a=3, r=05 k=25
name, p=151, ¢q=10, a =92, a=2, r=7, k=4,
habit, p=107, ¢q=53, a=4,a=6, r="7, k=4
flame, p=283, q=41, a=4,a=7 r=11,k =05.

Stk W

Samanue 21

[IpoBepuTh momuch (&, ) MO/ JAHHBIM COODIIEHUEM, €CJIN OHA
BbIULC/IeHA 110 cxeMe 1udposoii nognucu Luoppa ¢ janubivMu p, ¢,
a n [. Kaxast OykBa 1epejiaBaeMoro CooOIeHusI PeJICTaBIsIeTCs]
B BUJIe D-OUTOBOI 110C/I€/10BATE/ILHOCTH, a IIPUCoeInHseMast udpa
~ BallIChIBAETCsl B JIBOMYHOI cucTeMe CHMC/IeHUs. Xell-(DyHKIUsI
eCTb IOOUTOBOE CJIOXKEHHE 110 MOJIYJIIO JIBa k-OUTOBBIX OJIOKOB I10-
JIYYEHHOI [10CJIe/I0BATE/IbHOCTH:

1. region, (2,7),p=131, ¢ =13, =107, 8 =84,k = 4;
2. segment, (2,2),p=289, q=11,a=4, f=2, k=4

3. cloud, (7,6), p=067, g=11,a =14, =064, k=25;
4. cover, (23,7), p=47, ¢ =23, =25, =8, k=25

5. barn, (10,5)

OTBeThl

[

1
2
3
4

.515879130865879995249423791;
.599694443979985981863041;

. the documents are genuine and the statements are truthful;
. the structure of the cell complex;

S—— N N

43



5). 3952990188478353041990699804772803;

6). 807030805859986401369957299141942922127532;

7). medical information is confidential;

8). 83056260934791948657407737094586751567707724370;
9). 71085782716479394780743848382;

10). wudp npocmoti nepasHo3HaYHOT 3aMEHDL;

11). xpunmoaraiu3 nomouro2o wWudpa 3a.MeHbl.

2.

1). mumapuasusopacommwbzuuduzo; 2). UAUHOUGULLALHDH-
uhot;  3). wpunmoanasus wugpa Buorcenepa; 4). wudp mo-
DYAbHO20 2aMMUPOSANUA, D). cucmema wudposanus no Buocene-
py; Kiod: (2,7,4,5,3,1,6); 6). saawugdposannoe coobuenue; KIFOU:
(4,6,5,1,3,2); 7).npomoron pasdeaenus cexpema; Kiod: (3,2,6,5,14)

3.

1). HOp MBeYNMUIHNALTC WBK UBCUCEOAUMULE;  2). Un209Ub9
YCUNHIEWUM3YY, 3). AvU6a0sE vdkowyo; 4). undexc coenaderus;
5). 63aummviil undexc cosnadenus; 6). npomoxos udenmupurayui.

4.

1). aounonts wudp; epynnosots wudp; ramMma: eyciu; 2). aa-
munckull xeadpam; xeadpamnas pewemsxa, TaMMa: Meopus,

3). adpdunmvit nomounwd wudp; wudp ModyALHO20 2aMMUPOBa-
HuA; TaMMa: mempaadp; 4). dynrkyus deticmeumensvroti nepemen-
HOT; HENPEPIBHAA PYHKUUA 6 mouke, TaMMa: NoAUIID;

5). npedea nocaedosamenvrocmu; pad crodumes k npedeny; Tam-
Ma: xeadpam.

5.

1). (243,58,297); 2). (1,85,145); 3). (23,75); 4). (8,110,101,28);

5). (54,38,56).

6.

1). try; 2). van; 3). may; 4). key; 5). lock.

7.

1). (8,9): 2). (19,30); 3). (32,25); 4). (20,19); 5). (38,25).
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8.

1). M=15; 2). M=9; 3). M=23; 4). M—14: 5). M—16.

9.

1). 22; 2). 31; 3). 45; 4). T8; 5). 76.

10.

1).7;2). 8 3). 15; 4). 54; 5). 25,

11.

1). 88; 2). 10; 3). 40; 4). 47; 5). 22.

12.

1). = 5). nommuch BepHA.

13.

1). 113; 2). 31; 3). 74; 4). 56; 5). 4.

14.

1). (0101000101,110); 2). (1000000011,180); 3). (1011001000,82);
4). (1110101001,108); 5). (1001101000,74).

15.

1). — 5). mojuch, BepHa.

16.

1). (00010,65): 2). (11010,45); 3). (1000,14); 4). (0111,16);
5). (1000,39).

17.

1). = 5). nommuch BepHa.

18.

1). (61,50); 2). (28,19); 3). (61,64); 4). (23,36); 5). (34,40).
19.

1). = 5). noamuch BepHA.

20.

1). (31,25); 2). (22,14); 3). (4,9); 4). (13,35); 5). (27,27).
21.

1). — 5). mojuch BepHa.
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Baﬂa‘ﬂ/l AJIfd CaMOCTOATEJIbHOI'O pellleHmda

Saganue 1

SammmdpoBaTh coodIeHne MudpoM BepTHKAJIbHON IIepecTaHoB-

K1 Ha JaHHOM KJITOYE€:

© 0N Ot W=

10

(4,3,1,5,2,7,6); he that buys land buys many stones;
(2,5,1,3,4); a thought tha tbrings me hope;
(6,5,1,3,2,4); so much has been given away;
(3,7,1,6,4,2,5); kind hearts are more than coronets;
(4,1,5,3,6,2); here are a little proverb;
(4,3,5,1,2); get it off your chest;

(6,4,1,3,2,5); too wise to take counsel;

(4,3,5,2,1); he fled for his life;

(7,5,2,6,3,4,1); he grinned from ear to ear;
(6,3,8,5,1,4,2,7); the critical mood becomes the

creative attitude;

1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

(5,4,2,3,6,1); la grandmere a donne une double reponse;
(4,6,1,5,3,2); courir en tirant la langue;
(3,7,5,1,4,2,6); prendre quelque une sous son aile;
(3,1,5,2,4); prendre les mains nues;
(3,6,1,5,2,4); etre suspendu a un cheveu;
(4,2,5,1,3); mever torment your soul;
(3,6,5,7,2,1,4); a little proverb that you ougth to know;
(2,6,5,1,4,3); day comes again tomorrow;
(4,1,5,3,2); so little remains behind;
(2,6,5,3,1,4); woila on chien est enterre;
(5,3,4,1,2); mesurer a sa toise;
(3,5,2,1,4); le monde est étroit;
(6,3,1,5,2,4); mne pas se trouver de place;
(3,5,2,1,6,4); muet comme un poisson;
(4,1,5,3,2); ni deux ni un et demi;
(4,3,1,5,2); ne pas sentir ses pieds;
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. (5,3,6,1,2,4); ni vers levillage ni vers la ville;
. (3,6,1,5,4,2
.(2,5,6,1,3,4
;

cela ne ressemble a rien;
verser du vide dans du creur;

)

3,5,1,6,2,4); la premiere hirondelle.

);
2);
);
);

Saganue 2

PacmudpoBarh coobienne, 3amudpoBaHHoe MUGPOM BepTH-

KaJIbHOIT TIePeCTAaHOBKH Ha JIAHHOM KJi09e (3HaK ' cautaTh OyKBOii):

L.
2.
3.
4.
D.
0.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.

(4,2,1,5,3), lddherecvpaseiueuge;
5,1,2,3,4), erlglesevsvecseco;

4,5,2,6,1,3), raartssesetnomdosueenletbds;
3,2,4,5,6,1), givbeclcitaleatcidoeurenseasn;

(
(4,
(3,
(3,5,4,6,2,7,1), odmhseeanuaoepfssefnusalltsrsc;
(2,5,4,1,3), rbliftrsecaeimelaode;
(3,4,1,5,2), trardéjheteoleest;
(3,4,5,1,6,2), rigesq’ ofouuiarenitiderus;
(4,2,1,5,3), druaodgeiafsrnrtr;
(2,1,5,6,4,3), eauicvsveafnpulundataé;
5,2,3,1,4), waheeranndcéone’elislsm;
3,4,7,6,1,5,2), euspqcrupuhsloeoeereuatqe érlsss;
3,7,6,1,4,5,2), nyunrrqgadudeeiularqurue’;
,4,1,5,3),  zelhdiueecqus énecarqo;
7,2,6,4,5,3,1), uhoulsgqcdeudreucqetseot;
4,5,1,6,3,2 tenedmonmecesrereeudeoe;
2,4,6,3,1,5), dmclnrfeeeiscéaaarld;

4,2,5,6,1,3), eolesemunalxtmsen éysfs;
5,2,1,4), luaromprinesiasa;

,1,2,3,6,4), nrrefutronetcpuecovneoe;

(6,

(

(3,

(2

(

( );

(2, )

(3,5,6,1,4,2), wyueeueodlrnutertcectsésodls;
( )

(3,

(5

(4,

(3,4,6,5,2,1), eelatmuserulvccneoambeloedn;
(

)

4,6,2,1, 3, ), ttlnfrsz’mesmstmeusauea;
)
)

4,1,5,2,6,3), erarvnucuosepurersidn;
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25.
26.
27.

(2,5,4,6,3,1), eoonicrunéegccuvanorehuctprneuer;
(
(3,
28. (5,1,3,6,2,7,4), puenyooprssrstasloutbeuu;
(6,
(

3,1,6,2,4,5), emrnsfsnllruaoocteuvoddsies;
3,7,2,5,4,1,6), eeenadciaaofdneesuhrmmliplu;

29.
30.

6,7,1,2,4,5,3), mcaomhrmleueolrsenesrospn;
3,6,1,2,4,5), trnlratsvogoudupeeeie.

3aganne 3

Pacmudposarh coobiienne, 3amudpoBanHoe MuGPoM raMMu-
poBaHUsI Ha JaHHOM Kitode I’ o dhopmyre y; = v, — x; (mod n),
rie ; — OykBa KJioda, ; — OYKBa OTKPBITOIO TEKCTa, Y; — OyKBa
KPUIITOIPAMMBI:

1. I' = question; fu loae vzwdro;

2. I'=malade; muvgara kmzoz kz pxgo;

3. I' = asperites; ampcn riaamklm;

4. I' = poisson; ykvpbk cp cuffofl le as zflme;

5. I' = tenebres; iav bxzh rfluaj zqfa kaa mrwbp:;

6. I' = corneille; zojwa xzh saqzz;

7. I'= blanche; wlswy rkxakty fxntw cyp sbyygyp Inzzjyp:;
8. I'= frapper; arsyl oxbgkvl ckrzw elm tbxd kinfbz;
9. I' = locutions; folrpr Inft up sfrzv frgl;

10. I' = phenomenes; wdrfr srj pklgnj Imrv mec pafb;
11. I' = dependance; rehruznfl tz rif vzpzp tz jlru;

12. I' = responsabilites; za zIbfb xbvt qpm grwfz;

13. I' = oblige; vxyap mo qlvakk yhrpwkkh gcm lzypo;
14. I' = histowre; zx s 1o xrrboo iavlkd;

15. I' = personnage; kejbk lgamzkaa s ncnne;

16. I' = habituer; nnx zfhyxd yuigcge;

17. I' = surpasser; duauwfkn ryx dywkhina;

18. I' = supplanter; xgrpfww rqfgq vc asjynn;

19. I' = realisation; wwfue gmhwk lkeh hp qtleb;

20. I' = courant; hgzaw Ifgcq zgw zp tggyng;
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

[' = etoile; wi o xl tegioh dwpb thrbzk;

[' = renfermer; dr ybky ua prmvbn gm treytb;

[' = buissons; zgoay osoz ro nkd mhbhg;

[' = projet; be zvkcyr df cfowxzbn gl phjpppxr;

[' = coutures; qkdyqithyw rthz kf joilc;

[' = silencieux; yvh ctuztqgo t jeiy pqaeoq aav vekdta;
[' = terrain; 1e odgjnirn og fftdgn;

[' = cornetlle; qojhne jrsqk raa iaakgkyua;

I' = montagne; la fawp kau ljzd rfajw:;

[' = grincement; se tjil aabp brawy nykcpp gi mctba.

Saganue 4

[Tonbzysich mudpeucremoit RSA ¢ n = pq, 3ammudposars j1aH-

HbIE COODIECHNE Ha OTKPBLITOM KJjiode e. HailTu cekpeTHbIi Koq:

L.

© 0N o Ot WD

N e e T e T e S e e S S G =
O N OOt WO

p=>5 q=29 e=3, meopuAa;
p=7, q=23, e=DH, omeanbn
p=11, ¢g=13, e=7, cod e
p=17, ¢q=19, e=5, head;
p=>5 q=29, e=5 KYpcCo
p=7, q=23, e=T7, asemwMma;
p=11, ¢=13, e=11, d u s t;
p=17, ¢=19, e=11, r a c e;
p=>5 q=29 e€e=9  KawHau.
p=7, q=23, e=13, Mmunyc
p=11, ¢g=13, e=13, b u r n;
p=17, ¢=19, e=13, han d;
p=>5 q=29, e=11, a4dp o
p=7, q=23, e=17, nawc;
p=11, q=13, e=17, fir e;
p=17, ¢q=19, e=7, wvote;
p=>5 q=29, e=13, c643mn
p=7, q=23, e=19, 3mnax;
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19. p=11, g=13, e=19, grief;
200 p=17, ¢q=19, e=17, r a1 n;
2. p=5, q=17, e=5, Mmauwma,
2. p=71, q=19, e=11, mo % a,
23. p=5, q=17, e=11, fla s h;
24, p=7, q=19, e=7, mark;
2. p=5, q=17, e=7, xpan
260 p=7, q=19, e=D>H, esemep;
201. p=7, q=19, e=13, bo ar;
28. p=>, q=17, e=13, son g;
29. p=5, q=17, e=9, 3anauxz
30. p=7, ¢q=19, e=17, gl o v e.

3agaHne 5

[Tpounrars coobiieHne

(C1, Cs, ...

mudpercremoit RSA, eciin j1aHO YKMCIO M ¥ CEeKPETHbI KJIo4 d.

, C), sammudpoBaHHOE

Coobl1eHne HAIIICAHO Ha aHIVINICKOM S3bIKE:

1. (173,128), n=253, d=1T:
2. (159,4,64), n=187, d=T,;
3. (1,44,60,25), n =115, d = 21;
4. (13,1,0,47), mn =095 d=1T,
5. (32,41,54,20), n =85, d=5;
6. (41,32,56), n=65 d=T.
7. (46,18,73,42), n="77, d=11;
8. (130,122), n =253, d=21:
9. (85,44,110), n =187, d=13;
10. (1,35,83,36), n =115, d = 23;
11. (11,24,90), n =95 d=>5
12.(9,14,40),  n=285, d=13
13. (50,43,42), n =65, d=I1T
14. (50,71,114), n =143, d=11;
15. (22,0, 160), n=253, d=29;
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16. (34,38,69), n =187, d = 31:
17. (3,50,61,57), n =95, d=T:
18. (8,66,56), n =285, d=19:
19. (53,58,62), n =065 d=23
20. (31,60,51), n =65 d=231;
21. (143,89,76), n =145, d = 15:
22.(22,64,73), n =145, d=33:
23. (68,37,63), n =145, d=39:
24. (66,1,80), n =091, d=29;
25. (1,27,46,3), n=91, d=31:
26. (8,3,1,24), n =287, d=19
27.(49,47,33), n =287, d=13:
28. (1,86,87,34), n =093, d=11
29. (1,76,108,46), n =111, d = 29:
(

30. (69,111,38), n =143, d =11.

3aganue 6

[Toabsysich mudpercreMoil Dib-I'aMaisd Ha OTKPBLITOM KJIIOUe
{p, o, B}, sammdposars coobienre M, B3siB B KauecTBe CJIydaii-
HOI'O [10Ka3aTessd YUCJIo T :

1. {43,3,30}, M =27, r=5
2. {47,5,21}, M =15 r=T;
3. {37,2,13}, M =23, r=09
4. {31,11,6}, M =16, r=4;
5. {41,6,24Y, M =29, r=6:
6. {37,516}, M =31, r=10;
7. {53,8,48}, M =18, r=4
8. {59,6,47}, M =12, r=11;
0. {61,7,57}, M =23, r=10;
10. {67,2,18), M =13, r=T,

o1



11. {43,5,24}, M =15 r=3;
12. {47,13,32}, M =21, r=09

13. {37,5,18), M =19, r=13;
14, {31,3,17}, M =29, r=5
15. {41,7,13}, M =11, r=3
16. {37,2,18), M =25, r=11,
17.{53,3,14), M =6, r—0
18. {59,2,40}, M =47, =13,
19. {61,2,6}, M =33, r—13;
20. {67,7,57}, M =22, r=T,
21 {71,7,59), M =13, r=8.
29. {73,5,59}, M =41, =6

23. {79,3,6}, M =33, r=2
24. {83,2,56}, M =11, r=23:
25. {89,3,17}, M =123, r=4:
26. {97,5,21}, M =39, r=T:
27. {71,7,8}, M =15, r =10
28. {73,5,15}, M =43, r=11:
20. {79,3,12}, M =45, r=2;
30. {83,2,45}, M =20, r=>5.

3agaHue 7

[Ipounrars coobienue (Ch, Cy), 3ammdpobantoe mudpencre-
MOit DJib ['amaJisi, ecm JJaHO YMCJIO P U CEKPETHBIN KU @

1. (32,14), p=67, a =23;
C(22,11), p=53, a=11
3. (40,6), p=47, a=T;
4. (18,16), p=37, a=13;
5. (6,35), p=61, a=13;
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19.
20.

Saganue 8

[Toabsysich mudpcucremoii Ha OCHOBE NPOOAEMBL PIOK3AKG, 3a-
mugpoBarhk coodienne M, ecin CeKPeTHBIH KU COCTOUT U3 CY-

53



nepBo3pacraroiieil mocaegoparenbuoctu (by, bo, . .. bg), ducen m,
W U NOJCTAHOBKN 7. HailTu OTKPBITHI K/roU:

1. M =59, (1,4,6,12,25,50), m = 101, w = 5,

m = (143562):

2. M =37,(1,3,7,13,26,51), m =107, w =3,
T = (153624):

3. M =41, (1,2,5,9,19,37), m =79, w =4,
m = (163452):

4. M =53, (1,3,5,11,21,43), m =89, w =6,
T = (136245):

5. M =43, (1,3,6,12,23,47), m =97, w =T,
m = (146352):

6. M =61, (1,4,7,13,26,53), m = 107, w = 5,
m = (135)(246);

7. M =49, (1,2,4,9,17,35), m=71, w=3,
7 = (135426);

8. M =38, (1,5,7,14,29,57), m =131, w = 5,
7 = (146)(253);

9. M =29, (1,4,8,15,30,60), m =131, w =T,
m = (154)(263);

10. M =37, (1,2,5,11,20,41), m =83, w = 5,
m = (136)(245);

11. M =49, (1,4,6,12,25,50), m =107, w =T,

™ = (153624):

12. M =25, (1,3,7,15,26,51), m = 113, w = 6,
T = (135642):

13. M =62, (1,2,5,9,19,37), m =83, w=S3,
m = (125463):

o4



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

<
n

57, (1,3
m
63, (1,3
7 = (132546);
M =55, (1,4
m = (143)(265);
M =45, (1,2,4,9,17,35),
7w = (136)(254);
28, (1,5
T
27, (1,4
7 = (134652);
M =51, (1,2
7 = (153)(426):
M =62, (1,7
7 = (136245);
M =59, (1,3
m
39, (1,2
m
43, (1,4
m
47, (1,5
7 = (135)(264);
M =49, (1,7
7w = (135264);
M =37,(1,3
m = (145263);

(135264):

<
[

<
n

(163524):

<
I

(154623):

<
n

~

(163542):

<
[

(146)(523):

<
n

35

,5,11,21,43),
/6,12, 23,47),

,7,13,26,53),

5,7, 14,29, 57),
8,15, 30, 60),
,5,11,20,41),
19,19, 38,75),
/5,10, 20, 41),
,6,11,21,42),
,8,15,29, 60),
8,15, 30, 60),
19,19, 38,75),

5,10, 20, 41),

m=97, w =29,

m =101, w = 11,

m = 113, w = 10,

m=79, w="71,

m =137, w =9,

m = 137, w = 4,

m =127, w = 5,

m =127, w = 6,

m =157, w =717,

m =89, w=9,



28, M =63, (1,2,6,11,21,42), m =97, w =8,
m = (164325);

29. M = 45, (1,4,8,15,29,60), m = 131, w = 3,
7 = (153)(264);

30. M =47, (1,5,8,15,30,60), m = 131, w = 10,
7 = (154263).

3aganue 9

[IpounTarh coobienne C, 3ammudpoBanHoe MUQPCUCTEMON Ha,
OCHOBE NPoOAEMDL PIOK3aKa, €CJIN JJAH CEeKPETHDBIN KU

(b1, b9, ...,bg), m, wum:

1. C =60, (1,3,5,11,21,43), m = 89,  w = 3,
7w = (146523);

2. O =53, (1,4,6,13,25,51), m = 103, w = 4,
= (153642);

3. C =TT, (1,2,5,9,20,39), m =79,  w =5,
7w = (1345)(26);

4. C =66, (1,5,7,15,30,60), m = 131, w =17,
7 = (156)(243);

5. C = 80, (1,3,6,12,24,47), m = 97,  w =6,
= (163524);

6. C =4, (1,4,7,13,26,52), m = 107, w = 3,
7 = (124365);

7. C =92, (1,2,4,8,17,35), m = 71, w = 10,
7 = (145362);

8. =108,  (1,5,7,14,29,57), m = 127, w = 11,
™ = (156432):
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9. C =61,

m = (1463)(25);
10. C' = 88,
= (136452);
11. C' = 46,
™= (13)(26)(45);
12. C = 51,

7 = (146)(235):
13. C = 13,

7 = (14)(2536);
14. C = 67,
™= (15)(24)(36);
15. C' =67,
= (156432):
16. C' = 87,

7 = (123546);
17. C' = 30,

m = (154)(263);
18. C = 47,

m = (143526);
19. C = 45,
= (152)(463):
20. C' = 31,

m = (154263);
21. C' =10,

7 = (143265):
2.0 =3,

7 = (163542);

(1,6,8,17,33,66), m = 131,
(1,3,7,12,24,48), m = 97,
(1,3,5,11,21,43), m = 97,
(1,4,6,13,25,51), m = 107,
(1,2,5,9,20,39), m = 83,
(1,5,7,15,30,60), m = 137,
(1,3,6,12, 24, 47), m = 101
(1,4,7,13,26,52), m = 109,
(1,2,4,8,17,35), m = 83,
(1,5,7,14,29,57), m = 131,
(1,6,8,17,33,66), m = 137,
(1,3,7,12,24,48), m = 101,
(1,2,4,9,17,35), m = 71,

(1,3,5,10,21,41), m = 83,
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23. C' = 70, (1,4,6,13,25,50), m = 101, w =2,

7 = (136254);

24, C' = 31, (1,5,7,14,28,56), m = 113, w = 3,
7 = (125634);

25. C' = 85, (1,3,6,11,22,44), m = 89, w =6,
7 = (154)(263);

26. C' = 29, (1,2,4,9,17,35), m = 83, w =4,
7 = (145326);

27. C' = 28, (1,3,5,10,21,41), m = 89, w =3,
m = (164235);

28. C' = 74, (1,4,6,13,25,50), m = 103, w =5,
7 = (135246);

20. C' = 70, (1,5,7,14,28,56), m = 127, w = 6,
m = (123546);

30. C' = 61, (1,3,6,11,22,44), m = 101, w =2,

m = (146)(253).
Samanue 10

BoraueanTh moAInch Mol JaHHbIM coobInenneM 1o cxeme RSA,
ecIM JIaHbl YUCIa P, ¢ U CEKPETHBIN KJI0Y d. X3II-KOJ[ MOJIyYa-
eTcsi TTOOUTOBBIM CJIOXKEHHEM 110 MOIYII0 JiBa k-OUTOBLIX OJIOKOB,
Ha KOTOpBIe pasbuBaercst cxkmMaemoe coobrenne. (Kaxast Oyksa
COODIIEHUSI TIPEJICTABISIETCS H-OUTOBBIM OJIOKOM CBOErO YHCI0BOIO
9KBUBaJIeHTa. ) HallTl OTKPBITHI KIII0Y €.

1. cover, p=11, q=13,d =13,
2. coat, p=>5H, q=29 d=33,
3. shrub ,p=17, ¢=19, d =19,
4. scrap, p=7, q=23, d=29,

e N R
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5. piece, p =11,
6. heap, p=11,
7. pile, p=2>,
8. camp, p =29,
9. laurel, p=2>5,
10. tune, p =05,
11. palm, p=>,
12. valve, p=171,
13. eraser, p =1,
14. swan, p=171,
15. lion p=T,

16. track, p =05,
17. light, p =11,
18. blade, p = 17,
19.rtbbon, p = 11,
20. pose, p =11,
21. nurse, p =13,
22.charge, p =5,
23. case, p=1,
24. wind, p =11,
25. life, p =13,
26. ocean, p =9,
27. paint, p=171,
28. circle, p = 11,
29.plumb, p =5,
30. reply, p=1,

q =23, d=23,
q =23, d =15,
g=11,d =13,
qg=13,d =11,
qg=17,d =11,
qg=19,d =13,
qg=13, d =25,
qg=17, d=1717,
g=19, d =25,
qg=29,d=11,
qg=29, d=23,
qg=13,d =19,
q=19, d = 35,
qg =23, d= 31,
q=17, d = 31,
q=17,d =11,
q=31l,d=11,
g=11,d =11,
qg=19, d=717,
qg=19, d =31,
q=37,d=17,
qg=31,d=1T7,
qg=29,d=11,
qg=41, d =3,
q=37, d=17,
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3aganme 11

[Tonmydeno coobmenue ¢ nmoanuckio s. IIpoBepuTsh NOAINCH, ecan
OHa BbIYHMc/IeHa 110 cxeme RSA ¢ MoiyieM n U OTKPBITBIM KJIIO-
qOM e. X3II-KOJ, IOJIydaeTcsl OOUTOBLIM CJIOYKEHMEM 110 MOJIYJIIO
nBa k-OUTOBBIX OJIOKOB, Ha KOTOPbIE Pa30MBaETCs CxKIMaeMOe CO-
obmenne. Kaxkiaas OykBa cooOIeHNUs TIPeJICTaBISAeTCI H-ONTOBBIM
OJIOKOM CBOEro 4UCJ/IOBOI'O SKBHUBAJIEHTA:

1. barter, s=72, n =203, e=13,
2. match, s =257, n=323,e=17,
3. jJune, s=118, n =145, e = 33,
4. offer, s=142, n =161, e =19,
5
6

- . - . - . PN

PN

. winter, s=46, n =143, e =11,

. spring, s=41, n=119,e=17,
7. range, s=18, n =115, e =49,
8. ransom, s =061, n =291, e=>59,
9. brush, s=061, n=133, e=0>59,
10. bunch, s =14, n =253, e =49,
11. store, s=83, n =95, e=3l,
12. show, s=149, n =187, e = &89,
13. rest, s=065, n =385 e=13,
14. brush, s=15, n=>55e=37,
15. store, s=37, n =205 e=17,
16. way, s=109, n =145, e =69,
17.branch, s = 128, n =253, e =17,
18. way, s=054, n =385, e=>5T,
19.amuse, s = 113, n = 187, e = 31,
20. letter, s =29, n =95, e = 061,
21. level, s=77, n =259, e =23,

- . - . - . - . - . PN - . - . - . - . - . - . - . P

- .

ol O R R S S S
|
Ot W Ot Ot = = W W A O W o O WO o W o W W W

- .

60



22.
23.
24.
20.
26.
27.
28.
29.

30.

Hcnonbsyst cucremy RSA ¢ jlaHHBIM 1, 10J1Ie/1aTh HOJIICE JIIsI
JnaHHOro coobmienus My, ecim uU3BecTHa IpaBUIbHAA IOAINCH S
o1, coobrernem M u xsur-kog h coobimenust M (h = h(M)). SHa-
JeHue X3m-PYyHKINT JJid coodmerus My moydaeTcs: MOOUTOBLIM
CJIOYKEHUEM 110 MOJIYJIIO J1Ba k-OUTOBBIX OJIOKOB, Ha KOTOpbLIe pa30u-
BaeTcst coobienune My, KaxKjast OyKBa KOTOPOIO 3alliCaHa CBOUM

half, s=9, n =205 e=13,
show, s=280, n =319, e=17,
cake, s=24, n=217 e=",
note, s =180, n =185, e =5,
stick, s =105, n =247, e =11,
point, s =100, n =209, e =17,
ration, s =37, n=77,e=13,
ferry, s=19, n =155 e =13,
disk, s=125, n=221, e=1T1,
Samanue 12

5-OMTOBLIM YUCJIOBBIM SKBUBAJICHTOM:

L.
2.

3
4
5
6.
7
8
9

10.
11.

swan, n = 203,
tiger, n = 323,
. palm, n = 145,
pile, n = 161,
. swan, n = 143,
rest, n =119,
. store, n = 115,
. swan, n =91,
. swan, n = 133,

scrap, n = 253,

prize, n = 99,

s=72, h=2,
s =257, h=2,
s =118, h =3,
s =142, h=9,
s =50, h =06,
s =054, h =3,
s =18, h =3,
s =61, h =17,
s =061, h =17,
s =14, h = 15,
s=83, h="1,
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12.merry, n = 187, s =149, h = 13,
13.owner, n =285, s=065, h=25,
14. stand, n =155, s=15, h =25,
15. palm, n=065 s=27, h=1,
16. swan, n =145, s=109, h =4,
17. fight, n =253, s= 128, h =0,
18. bunch, n =85, s=54, h=14,
19. cover, n =187, s =113, h = 14,
20. prize, n =95, s=19, h=4,
21. train, n =253, s=233, h=15,
22. drum, n=2>55, s=47, h=25,
23. cross, n =187, s =101, h = 14,
24. step, n =115, s=43, h =16,
25. bird, n =203, s=23, h=2,
26. song, n =133, s=28b, h=17,
27.flame, n =119, s=27, h =3,
28. film, n=28>  s=063, h=2>,
29. raft, n=145, s=19, h=3,
30. dress, n = 133, s =295, h =15,

e SR S R SO S ST S S -l
I
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Samanue 13

BorancanTs moimch 1o/ JJaHHbIM COODIIeHreM 110 cxeMe Padu-
Ha, €CJIM JIaHbl P, ¢ U CJAydailHbIil BEKTOP 7. X3II-KOJ I10J1y4aeTcs]
TOOUTOBBLIM CJIOYKEHUEM 110 MOJIYJ/IIO JIBa H-OUTOBBLIX OJIOKOB, Ha KO-
TOpbIE PaszdUBaETCs COOOIIEHNE ¢ ITPUCOCTMHEHHBIM BEKTOPOM T

1. change, p=29, q =43, r = (1101001000);
2. music, p=13, ¢q=23,r=(1001010001);
3. riddle, p=17, q=43, r = (1000001001);
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4.
D.
0.
7.

break,

floor,
shift,

shout,

p =11,
p =13,
p=17,
p =11,

8. wurgent, p =19,

9.

bridge,

p =17,

10. octave, p = 19,

11. window, p = 11,
12. address, p = 23,

13. name, p =17,
14. plain, p =19,
15. nurse, p = 29,
16. mark, p =29,
17. chair, p =13,
18. spot, p=1T7,
19. border, p = 29,
20. whale, p =13,
21. guard, p =23,
22. game, p =19,
23. order, p =11,
24. master, p = 17,
25. fruit, p =17,
26. wind, p =31,
27. burden, p = 31,
28. danger, p = 11,
29. lemon, p = 31,
30. flier, p =29,

qg=19, r = (1001101000);
g = 23, r = (1000100010);
g =23, r = (0010100110);
q =13, r = (1011001001);
g =23, r=(1010101010);

)

g =23, r = (1010100001
g =29, r = (1100110000
g =31, 7= (0101100110

)

)

¢ =31, r = (0110101010):
g =31, = (0101001101
¢ = 31, r = (0010000010

)

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( );
q =31, r=(0011100101);
g =31, r = (0101001001);
q =31, r = (1010100011);
q=31,r= (0111100111)'
q =31, r = (0101100100)
qg = 37, r = (1000100011)
q = 37, r = (1010011000);
q =43, r = (1000111001);
q =43, r = (0111000010)
q =41, r = (1001101001)
q = 43, r = (1010100001);
q =41, r = (1011001100)
q =41, r = (0010100011)
q = 37, r = (1010001010)
q =43, r = (1101010100);
q =37, r = (1010100001).

)

)

)

)

)

)

)

)
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3aganue 14

[Tonyueno jgamuoe coobiienne ¢ nomamuceio (r,3). IlpoBeputs
IOJIIICh, €CJIN OHA BBIUMC/ICHA 110 cxeMe Pabuia ¢ OTKPBITBIM KJTIO-
JOM M. X3II-KOJ[ BEIYUCJIAETCS KaK IOOUTOBOE CJIOZKEHHUE 110 MOJLY-
JIIO J[Ba 5-OUTOBBLIX OJIOKOB, Ha KOTOpbLIE pasbuBaeTcs JJaHHoe CO00-
IeHUEe ¢ IPUCOCMHEHHBIM BEKTOPOM 7"

1. smile, r = (1001000011), S =294, n =697,
2. cirve, r=(1001110001), (=294, n = 1271;
3. example, r = (0101001101), B = 100, n = 1247,
4. piece, r = (0101101100), B =304, n = 943;

5. tram, = (1001101001), B =384, n = 1271;
6. table, = (0111000110), B =94, n = 1763;
7. author, r = (0111100101), S =309, n = 1591;
8. consul, r=(1011001000), [ =215, n = 943;
9. shelter, r = (1010100011), [ = 344, n = 533;
10. family, r = (1010101001), [ = 354, n = 1333;
11. arrow, r = (1001000101), [ =313, n = T731;
12. order, r = (0111000101), S = 1124, n = 1271;
13. wing, 7= (0101011001), G =480, n = 817;
14. lace, r=(1001101011), B = 1160, n = 1517;
15. porch, r = (1001000001), B =609, n = 989;
16. flour, = (0110000011), J = 344, n = 1517;
17.rumour, r = (0110101001), S = 1168, n = 1247;
18. fashion, 7 = (1000101000), 8 = 304, n = 943;
19. power, r =(0110100101), S =262, n = 1271;
20. water, r = (1010101111), B =58, n = >559;
21. orange, = (1001001001), (8 =273, n = 1007;
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22. side, 0101001011), B = 910, n = 1643
23. floor, 1001000010), 8 = 806, n = 901:
24. shelf, 1010000001), 8 =331, n = 689;

)

)

)
25. water, 1001001000), B = 1232, n = 1961;
1001010010), 8 = 280, n = 901;
27. cork, )
28. hole, )
29. taste, )
)

30. flaw,

1010001110), B = 121, n = 1219;
1100110010), 8 = 68, n = 1537;
1000101011), B =70, n = 611:
1001101001), B =618, n = 799.

N TN TN TN TN N N N /N

r—
r—
r—
r—
20. peace, 1 =
r—
r—
r—
r—

Samanue 15

[Tonb3ysce mudposoit nognucoio Puata — [llamupa, nognucarhb
JIAaHHOE COODITeHNE , €CJIN JaHO YHUCTIO 1, HAbOp CeKPETHBIX KIloUeil
(a1, a9, ...,as) n auciao r. Kaxkuayro OYKBY mepeaBaeMoro coob-
IIIeHUsI IIPEeJICTaBUTh B BUJIe D-OUTOBOI 110C/Ie10BATE/IbHOCTH, IIPU-
coeJinHgeMyio 1ndpy u 3amucaTb B JBOUYHONI CHCTEMEe CUNCJIe-
HUsI. Xell-pyHKIUS eCTh IOOUTOBOE CJIOXKEHHE 110 MOJIYJIIO JBa, k-
OMTOBBIX BJIOKOB MOJTyUeHHOiT mocsieoBarebHoct M ||u. Borane-
JINTH HAOOP OTKPBITHIX KJIIOYElt:

1. gate, n =65, (2,3,4,6), r = k= 4;
2. exotic, n =187, (2,3,5,8,10), r = 3, k =5;
3. crew, mn="7T7, (2,3,4,6), r= 9, k= 4;
4. screen, n =221, (2,4,5,10,11), r = k =5;
5. ewxpert, n = 133, (3,5,9,11), r = k = 4;
6. torch, mn =91, (2,5,8,10,11), r = 1 k =5;
7. sketch, n = 323, (2,3,5,7,9), r=6, k=25;
8. stage, m = 55, (2,6,7,9), r=11, k=4
0. label, n =391, (2,5,6,8,10), 7 =21, k=5
10. south, n = 143, (3,5,7,15), r =14, k =4;
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11. lawyer, n = 437,
12. apple, n =51,
13. scene, n = 209,
14. berry, n =95,
15. potson, n = 247,
16. anchor, n = 85,
17. amber, n =119,
18. sorrel, n = 161,
19. shield, n = 069,
20. wedge, n = 115,
21. feast, mn = 145,
22. knife, n = 155,
23. sand, n = 203,
24. cart, n =217,
25. forgery, n = 253,
26. silk, n =319,
27. action, n = 341,
28. circle, n =87,
29. linen, n =93,
30. profit, n = 111,

[IpoBeputs noiucek (1, So, - . .
ecjim OHa BbrumcieHa 1o cxeme Puara — [lamupa, npudem JjaHo
qUCJI0 N U OTKPBITHI Kit0d (by, b, . . .
JIABAEMOI'0 COODIIEHNs TIPEJICTABIIETCS B BUjle D-OMTOBOI TOCIe-
JI0BATEJIbHOCTH, & IIPUCcoeInHsieMas 1udpa U 3alliCbiBAeTCA B JIBO-

(2,4,7,9.10), r =1,
(2,5,8,10), r = 19,
(3,6,8,10,13), r = 15,
(3,4,7,11,13), r = 10,
(3,5,7,9,11), r = 16,
(2,3,7,11), r = 12,
(3,6,9,11), r = 13,
(2,6,8,11,17), r =29,
(2,5,7,10,14), r =38,
(3,7,11,13), r = 11,
(2,7,8,11,13), r =25,
(4,6,9,11,17), r = 10,
(2,3,5,13), r =3,
(4,5,9,20,23), r = 11,
(2,4,7,10,13), r =17,
(9,13,15,19,23), r = 12,
(3,7,10,13,15), r = 23,
(2,5,8,10), r =6,
(2,5,7,10,17), r =17,
(2,5,8,11,13), r = 12,
Samanue 16

NYHON CUCTEME CUUCJIEHU.

L 1
U O W O OU O T W O O B O O R OT O O Ot

I T =~ e e = R~ O R~ e P

, S1, 1) TIOJT JTAHHBIM COOOTIEHUEM,

, b ). Kaxkiast Gyksa mnepe-

Xen-pyHKINUS eCTh TOOUTOBOE CJIOYKEHHE 110 MOJYJIIO JIBa
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k-OMTOBBIX OJIOKOB ITOJIyUEHHOM I10C/Ie0BAaTCIbHOCTH:

—_

storm,
noise,
joke,
rustle,
driver,
sword,
print,

stack,

© 00 N Otk w N

support,
10. seam,
11. boat,
12. casket,
13. shawl,
14. pattern,
15. scent,
16.miracle,
17. sense,
18.honour,
19. respect,
20. article,
21. weil,
22. plate,
23. stream,
24. torrent
25. praise,
26. walk,

(1100, 24),
10011, 26),
10000, 10),
10110, 36),

00100, 112),

0001, 60),
0110, 31),

11001, 166),

0110, 36),
00010, 84),
0100, 17),

11000, 128),

1010, 72),

10100, 30),

00101, 139),

11001, 15),
10010, 8),
11110, 20),
11101, 8),
1011, 194),
1111, 83),
0010, 32),
11001, 7),

10100, 229),

1000, 52),

(
(
(
(
(
(
(
(
(
(
(
(
(01101, 154),
(
(
(
(
(
(
(
(
(
(
(
(

n = 437, (328,82, 330,232), k= 4:
n=>51, (13,49,4,25,43), k=75
n =391, (98,219,315,55,348), k = 5:
n =65, (49,29,61,56,36), k =>5:
n =247, (55,168,121,61,49), k = 5:
n =143, (16,103,108,75), k= 4;
n =177, (58,60,53,15), k=4
n =209, (93,180,49,23,47), k=5
n =91, (23,51,64,81), k=4
n =323, (81,36,168,178,4), k =5:
n =55, (14,26,9,36), k= 4:
n =221, (166,152,168,42,179), k = 5:
n =095, (74,6,64,11), k=4
n =161, (121,85,78,4,39), k=5:
n =069, (52,58,31,49,25), k=75
n =187, (47.104,15,38,144), k = 5:
n =285, (64,19,59,26,84), k="5:
n =115, (64,54,96,49,39), k= 5:
n =133, (74,16,23,11,85), k=5
n =119, (53,43,72,60,50), k =5:
n =253, (190,174,31,210), k = 4:
n =287, (22,7,34,67), k= 4:
n =145, (109,74,34,6), k=4
n =93, (70,67,19,40,28), k=5
n =341, (38,174,133,113,97), k = 5:
n =155, (126,55,111,41), k= 4:
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27. soil,
28. mercy,

29. poem,
30. right,

[Tommnucars coobmenune M 1o cxeme Db [amaiis, ecin JlaHbI

0111, 21),

N N

11100,90), n =111,
10010, 10), n = 203,
n = 217,
11101,59), n = 319,

N TN TN TN

Samanue 17

P, O, CEKPETHbIN KJIIOY @ U C/IydailHoe 4YucJjo 1 :

1. M=67, p=131, a=2,
2. M =121, p=79, a =3,
3. M =117, p=47, a =5,
4. M =93, p=113, a =3,
5. M =45, p=83, a=2,
6. M =103, p=43, a=3,
7. M =204, p=127, a = 3,
8. M =38, p=89, a=3,
9. M =108, p=37, aa =05,
10. M =73, p=73 a=>5,
11. M =133, p=109, a =11,
12. M =123, p=2>59, a =2,
13. M =148, p=7l,a=7"7,
14. M =85 p=067,a=2,
15. M =59, p=103, a=2,
16. M = 95, p=01, a=2,
17. M =53, p=137, a =3,
18. M =215, p=101, a =2,
19. M = 43, p=2>53, a=2,
200 M =197, p=67, a =25,

68

a=12,
a =4,

a="9,
a="1,
a=17,
a="17,
a = 23,
a = 10,
a=29,
a=29,

a=>9,

28, 40, 85, 100, 67),
51,158,65,197,120),
05,191, 142, 134),

256,168,207,38,199),

r=7;
r =5;
r=3;
r=29;
r="7;
r =D5;
r=11;
r=29;
r=13;
r=7;
r =5;
r="T
r=11;
r=7;
r =5
r=13;
T = 0;
r="7;
r=29;
r="71;



21.
22.
23.
24,
20,
20.
217.
28.
29.
30.

M = 135,
M =97,

M = 100,
M =121,
M = 143,
M = 203,
M = 199,
M = 315,
M = 241,
M =187,

p =139, a = 2,
p =149, a = 2,
p=151l,a="71,
p =163, a = 2,
p =167, a = 5,
p=173, a =2,
p=179, a = 2,
p =181, a = 2,
p =157, a =5,

p=191, a =19, a =6,

Samanue 18

a=15 r=T;
a=11, r=79;
a=9, r=11I;
a =0, r =>5;
a =g, r=171;
a=3, r=11I;
a="71, r=>5;
a=10, r=T;
a=11, r=>5;

r=13.

[Tostyueno coobrenne ¢ nojuckio (7, §). [IpoBeputh momnucs,
ecJIi OHa BLIYMC/ICHA 110 cxeMe Jib ['aMaJist 1 M3BeCTeH OTKPBITHII
K04 p, «, [

1. M =111, (22,23), p=53, a=2 =12
2. M =147, (8,61),p=101, a=2, 8 =54;
3. M =113, (35,18), p=61, a=2 8=18:
4. M =26, (42,62), p=109, a=11, 8 =22:
5. M =115, (21,32), p=97, a=25, 8 =40;
6. M =209, (6,99), p=137, a=3,8=18
7. M =204, (6,6), p=01l, a=2 8=44;
8. M =136, (55,8),p=103, a=2,83="50;
0. M =134, (21,86), p=107, a=2, 8 =42
10. M =87, (30,3), p=43, a=3,08=12
11. M =110, (83,13), p=131, a=2, 8= 119:
12. M =54, (11,33), p=47, a =25, 8= 40;
13. M =113, (14,79), p=83, a=2, =28



14. M =165, (109,124), p = 127, a =3, 8 = 4:
15. M =97,  (54,31), p=T79, a=3, 5=6
16. M =143, (54,59), p = 113, a =3, 8 = 40;
17. M =143,  (66,55), p=89, a=3, =42
18. M =87,  (29,33), p=T79, a=3,3=S8
19. M = 135, (47,25), p=T1, a=717, [ =45;
20. M =79,  (31,66), p=73, a=5,8=15
21 M =108,  (35,6), p=53, a=2,8=11;
22. M =146, (128,78),p =179, a =2, ="TT7;
23. M = 53, (40,7), p=59, a=2, 3 =10;
2. M =102,  (14,8), p=83, a=2,8="T
25. M = 84, (18,6), p=067, a=2, 5 =16;
26. M = 74, (14,8), p=153, a=3, 3 =31,
27, M = 27, (10,5), p=47, a=5,8=11;
28. M =171, (35,6), p=61, a=2,5=06;
29. M =73, (98,9), p=43, a=3, 8 =10;
30. M =138,  (32,2),p=103, a=2 8=16
Samanue 19

[Tonb3ysace mudpopoit noanuceio lHOppa, mommucaTsh JTaHHOE
cooDIIleHne, ecjim JaHbl P, ¢, (v, CEKPETHBIN K/IIOY @ U CIydaiiHoe
qucyo r. Kaxkias OykBa 1epejaBaeMoro cooOIIeHUs IPeJICTaBIs-
eTcst B BUJEe D-OMTOBOI IOCIIEIOBATEILHOCTH, a IIPUCOeIUHIeMAd
mudpa 7y 3alUCbIBACTCA B JBOMYHON CHCTEME CUYUCTCHUs. Xelll-
(DYHKIMST ecTh MOOUTOBOE CJIOXKEHUE 110 MOJYJIIO JIBa k-OUTOBBIX
OJIOKOB ITOJIYUEHHOI OC/Ie10BATEILHOCTH:

1. block, p=229, ¢q=19, a=43,a=17, r =2, k = 4;
2. form, p=227,q=113, a=4,a=6, r=11, k=4,
3. saucer, p=47, ¢=23, a=25,a=8, r=14, k= 3;
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bean, p=>53, ¢q=13, «a=16,a=6, r=9, k=4
battle, p=223, q=37, a=6060,a=16, r=23k=05;
side, p=199, q=11,, a=125,a=6, r =8, k = 4;
glass, p=259, q=29, a=4,a=14, r=12,k = 4;
marsh, p=67, q=11, a=6064,a=3, r=0>5, k=4
pain, p=191, ¢q=19, a=52,a=5, r=10, k=4;
. forest, p=179, q =89, a=4,a=8 r=18, k =4;
. board, p=79, g=13, «a=18,a=2, r=0, k=25;
. struggle, p =83, q =41, a=4,a=5r=28, k=25
. bangle, p=173, ¢q=43, «a=16,a=51r=10, k=4,
. burden, p=167, ¢q =83, a=25,a=4,r=11,k=4;
. team, p=289, g=11, a=64, a=951r=8k=4
. razor, p =107, g =53, a=4,a="7r=11,k=5;
.armour, p=131, ¢q=13, a=107,a=3,r =6,k = 3;
. cabin, p=157, ¢q=13, a=130,a=9,r =10,k = 5;
future, p=139, ¢q=23, a=64,a=>5r=10k=4;
. bunch, p=149, ¢q=37, a=16,a=7,7r=10,k=5;
. grass, p=>53, q=13, a=15a=4r="7FkL=4;
.smoke, p=191, ¢q=19, a=32,a=6,r=4,k=25;
. melon, p=283, gq=41, «a=28 a=3,r=5k=5;
. fever, p=173, ¢q=43, a=23,a=7T,r=>5k=4;
. ron, p=107, ¢ =53, a=13,a=5r=9k=4;
. pupil, p=131, ¢q=13, «a=62,a=5r=7k=2>5;
. sight, p=>59, ¢g=29, a=>5 a=10,r=8k=4;
. expert, p=6067, g=11, a=14, a=6,r=8,k =4,
. notion, p=139, ¢q=23, a=34,a=4,r="7k=4;
. statue, p=47, ¢q=23, a=10,a=51r=8k=4.



Samanue 20

[IpoBeputsb mosmucs (&, ) MO/ JAHHBIM COODIIEHUEM, €CJIN OHA
BBIUMC/IEHA 110 cxeMe Hudpooii nojanucu [HIHOppa ¢ JanabiMu p, q,
a u (. Kaxkgast OyKBa 1epejiaBaeMoro cooOIIeHHs IIPeJICTaBIsSIeTCsI
B BUJIe D-OUTOBOI 110C/I€/I0BATE/ILHOCTH, a IIpUCcoeInHseMast nudpa
7~ BallChIBAETCS B JIBOMYHOI cucTeMe CUMC/IeHUs. Xell-(DyHKIUs
eCTb IOOUTOBOE CJIOYKEHHE 110 MOJIYJIIO JiBa k-OMTOBBIX OJIOKOB I10-
JIy9eHHOI 110CJIe/I0BaATE/TbHOCTH:

1. cotton, (30,6),p=83, g=41,a=4, =33, k=25;

2. storm, (3,39), p=173, ¢ =43, a =16, § =22, k = 4;

3. bottle, (15,1), p=199, g = 11,0 = 125, B = 62, k = 4;
4. speed, (5,38), p=107, ¢ =53, =4, =61, k=4
5. budget, (31,1),p=47, q=23,aa=25 =8, k=25
6. office, (8,2),p=53, q=13,a=16, =28, k=4
7. truck, (2,18), p =229, ¢ =19, =43, =060, k = 4;
8. wacancy, (6,6), p=139, ¢q =23, =064, B =55, k=75;
9. polish, (7,12), p=159, ¢=29,a=4, =17, k=25;
10. knave, (14,15), p =149, ¢ =37, =16, B =63, k = 4;
11. currency, (3,6), p=131, ¢ =13, =107, B =84,k = 4;
12. version,  (3,104), p =227, ¢ =113,a =4, =40, k=4
13. import, (14,3), p=67, q=11,aa =064, 3 =25, k=4;
14. chief,  (11,10),p=89, q=11,a =064, B=8, k=4
15. giant, (12,51), p=167, ¢ =83, =2, B =22, k=4
16. cycle, (15,15), p =223, ¢ =37, a =60, S =15, k=25;
17. belief , (13,5),p=179, q=13,a =18, =65, k=4;
18. heather, (2,5),p=191, ¢ =19, =52, B =136, k = 4;
19. creed, (6,2), p=157, ¢ =13,a = 130, B = 16,k = 5;
20. version,  (22,44), p =179, ¢ =89, =4, f =95 k=275;
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21. stage, (4,11),p=131, ¢ =13, a =062, 3 =80, k=275;
22. plot, (13,12), p=47, q¢q=23,a=21, =2, k=4;
23. fate,  (29,6), p=173, q=43, a =106, 8 = 84,k = 5;
24. report,  (3,7),p=053, q=13, a =28, =15, k=25;
25. board, (13,18), p=191, ¢=19, a =6, § =136, k=5
2. staff,  (2,10),p=67, g=11, a =62, § =09,
27. slang, (13,1), p=139, ¢=23, a =36, B =179,
28. lodger, (8,26), qg=29, o =22, f =41,

)

)

’Bﬁ

'U
w
|

)

'B

)

5
4;
5
5

3
I
o
=

29. trial, (13,37), p = 107 q=>53, a =34, f =48,
30. plant, (1,39),p =83, q¢q=41, a =3, B =25,

)

k
k
k
k

3agaane 21

[Tognucars coobiienne no cxeme Jduddu — Jlammopra, ecyim jaH
Habop cekperHbix Kioueit K = [(kig, k11), - - -, (Kio, ki1)] 1 HAOOD
caydaitabix ouros S = [(s10,511)s - - -, (St0, S¢1)]. Haiimn nabop 6u-
T0B R, ecint 1i; = kij + si; (mod 2), i=1,...,t, j=0,1:
1. M =19, K=[(7,3),(5,6),(2,1),(4,2),(11,9)],

S =1(1,1),(0,1), (1, 1), (1,0), (0, 0)];

2. M =23, K= [(3 6),(9, 1),(4 3),(8 1) (5,4)],
5 =1(0,1),(1,0),(1,0), (1, 1), (0,0)];

3. M =17, K =1[(5,2),(4,1),(3,8),(6,7), (10,1)],
5 =1(1,0),(0,1),(1,1),(1,0), (1, 1)];

4. M =18, K =1{(3,2),(4,5),(7,1),(9,5), (6,4)],
S = [(07 1>’<171)7( 70)?( 70)7( 70)];

5. M =15, K = [(4,3), (2, 1), (8,9), (4, 5)],
S = [( ) (07 1)7( 71)7(170)};

6. M =9, K= [(977)7< 71)? (875)7(2’4)}7
S = [(17 1)7 (170)7 (070>7 (170)];

.M =11, K=1(13,5),(11,7),(2,6),(3,4)],
S = [(17())7 (0, 1)7 (07 1), (1, 1)];

8. M =13, K =1[(7,6),(11,3),(9,4),(6,2)],
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10. M =23, K =|
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18. M =22, K =]
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19. M =30, K=]

/N

N—

/N

~—7~

S = [(07 1)7 (17 0)7
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20. =28, K= [ 12, 1),(3,7),(9,5),(4, 6),(8,11)},
S = [(17 O)? (07 1)7 (17 1)? (Oa 1)7 (07 O)]5

26. M =31, K=1[(2,1),(4,5),(3,6),(9,7),(10,8)]
S = [(17 1)7 (17 0)7 (07 1)7 (17 1)7 (Oa O)];

27 =29, K =1(3,5),(6,9),(8,1),(2,7),(4,11)]
S = [ 0, 1)? (17 0)7 (07 1)? (17 1)? (17 0)]5

28 =18, K =1(1,2),(4,5),(6,9),(7,8), (4,3)]
S = [ 0, 0)7 (17 O)v (07 1)? (17 0)7 (17 1)]7

29. M =25, K=1[(4,7),(2,9),(5,1),(3,8),(6,10)]
S = [(17 0)7 (17 1)7 (07 0)7 (07 1)7 (17 0)];

30 =23, K= [(3, 5), (4, 7), (8, 2), (6, 1), (9, 3)]
S =10,1),(1,0),(1,1),(0,1),(1,0)].

Samanue 22
[Iposeputs nojtucs (ki , k2iy,y - - - kti,) most coobmenem M, ec-

Jn oHa rnojydena 1o cxeme dudpdu — Jlammopra ¢ nabopamu ot-
KPBITBIX KJII0Yen

S = (510, 811); - - -5 (s, s11)], B =[(r10,7m11), -, (710, 711)]
I/ITij:kij—l—Sij(mOdQ), 1=1,..., t, 7=0,1:

1. (1, 5,3,4, 8), M =26, S= [(1, O), (0, 1), (1, 1), (1, 0), (O, 1)],
R = [(07 1)7 (07 0)7 (07 1)7 (07 0)7 (Oa 1)}7

2.(2,6,4,8,9), M =24, S=1[0,1),(1,1),(1,0),(0,1), (1, 1)],
R = [(17 1)? (07 1)7 (17 1)7 (07 1)7 (Ov 1)];

3. (3,5,6,8), M =10, S=1(1,0),(0,1),(1,1),(1,0)],
R = [(Ov 1)? (17 0)7 <O7 1)? (17 O)];

4, (5,8,4,6,3), M=17, §= [(1, 1), (1,0), (0,0), (0, 1), (1,0)],
R = [(17 O)v (17 1)7 (07 1)7 (07 O) (17 1)];

5.(1,7,5,4,8), M =28, S=11,0),(0,1),(1,1),(0,1),(0,0)],
R = [(17 1)? (17 0)7 (07 O)? (07 1)7 (Ov 1)];

6. (1,5,6,7,8), M =31, S=][(1,1),(1,0),(0,1),(1,1),(0,0)],
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R = [(17 0)7 (17 1)7 (17 1)7 (07 0)7 (Ov O)];

7.(5,9,1,2,11), M =29, S=[(0,1),(1,0),(0,1),(1,1),(1,0)]
R =1[(1,0),(1,1),(0,0), (1,0), (1, 1)]

8. (2,4,6,8,4), M =18, S=1(0,0),(1,0),(0,1),(1,0),(1,1)]
R = [(170)7 (17 1)7 070)7 (07 )7 (170)};

9.(7,9,5,3,10), M =25, S=1(1,0),(1,1),(0,0),(0,1),(1,0)]
R= [(17 1), (17 0)7 (17 1)7 (17 1)7 (17 0)];

10. (5,4, 2,1, 3), M=23, 5= [(O, 1), (1, O), (1, 1), (0, 1), (1, 0)],
R = [(17 O)v (17 1)7 (17 1)7 (07 0), (Ov 1)]7

11. (2,3,5,6,5,7), M =35,5 =1(1,0),0,1),, 1),(0, 1),(, 1,1, 0],
R = [(07 0)7 (17 1)7 (07 1)7 (07 0)7 (17 0)7 (17 1)];

12. (4,5,6,3,8,4), M =37,5 =10,1),1, 1),,0),(1,0,d, 1,1, 0],
R = [(1,1)(0.1),(1,1), (0. 1), (1,1), (1. )]

13.(3,5,7,4,3), M =29, S=/[0,1),(0,1),(1,1),(1,0),(1,1)],
R = [(17 O)a (07 0)7 (17 0)7 (17 1), (17 O)L

14.(3,9,5,6,3.1), M =398 = [0, 1),(1, 0,000, 0,0, 1,0, ]
R= [(07 0)7 (07 0)7 (07 1)7 (17 0)7 (17 0)7 (17 O)];

15. (2,9,5,10,8,7), M = 33,5 = [(1,0),0, 1),1, 1),(1, 0,0, 1),(, 1]
R = [(0,0),(1,0), (0,1}, (1,1), (0,1}, (0,0)}

16. (3,6,5, 10, 1,4),M = 53,5 = [(0, 1),(1,0),(1, 1),(0, 1),(0, 1),(1, )],
R= [(17 O), (17 0)7 (07 1)7 (17 1)7 (17 1)7 (17 1)]:

17.(8,5,4,3,6,5), M =51,5 =0, 1),1,0),(, 1),, 1),(,0),(, 0],
R = [(17 1)? (07 1)7 (17 O)? (07 0)7 (17 0)7 (17 1)];

18. (8,1,4,6,2,3), M =47, 5 = [0, 1,1, 1,0, 1,0, 1),(, 1),1, 0],
R = [(17 1)? (07 1)7 (17 1)? (17 1)7 (07 1)7 (07 1)];

19. (7,8,11,1,12,4),M =455 = [(0, 1),(1,0),(1,0),(1, 1),(1,0),(1, )],
R = [(17 O)v (17 1)7 (07 1)7 (17 O)? (17 1)7 (07 1)];

20. (4,11,5,10,1,0), M = 43,5 = [0, 1),(1, 0),(, 1),(, 0,1, 1,0, 1],
R = [(17 1)? (07 1)7 (17 O)? (17 0)7 (17 0)7 (17 1)];

21. (3,2,8,4,1,7), M = 46,5 = [0, 1),(1,0),(, 1),(1, 0,0, 1,0, 1],
R = [(17 O)v (17 1)7 (17 1)? (07 0)7 (O’ )7 (17 O)];

22. (9, 2,7,3,1, 17), M =385 = [(O, 1),(1, 1),(1, 1),(0, 1),(1, 1),(1, )],
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1,0), (0, 1)J;
23. (7,4,5,2,8,9), M = 3&S:WJMUM1®GD()ﬂ@L
R =[(1,0),(0,1),(0,1), (1,0), (0,
24.(2,9,6,7,8,7), M =52, 5
R =1(0,1),(1,1),(1,0),(1,0), (1,
25.(7,3,5,1,2,1), M =49, 5 = |
R =1{(1,0),(1,1),(0,1),(0,0), (0,
26@@@&LnyM—@1 [&)G)@@GD@&@&L

= (1,1),(0,1), (0, 1), (1, 0), (0, 0), (1,0)};
27. (4 10,8,6,9,4), M =41, S = [0, 1),(1, 1,0, 1, (1, 0,(,0,(L, D],

),(0,0), (1,0, (1, 1, (0, 1)),

(1, 1),0,1),0,1),@, 1,0, 1],
(0,0)];

,0,(1,1),0,1),0,1),@, 1,1, 0],
, (0, 1)].
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Tabana 1

o/Blr|ajle|/é|x|3|u|#t | K|a|M|H|O|TO|p]|C
112131456, 7[8/9[1011/12|13]14|15/16[17 |18
T |y |d|X| |9 |m|u|b|bl|b|3 |04
1912012112223 24 1252627 28]29|30 31|32
Tabania 2

blc|d|e|f|glh|i|jlk| ]l m|n|lo|p|lq|Tr]|s
112345678910/ 11]12]13|14|15]16|17|18
tlu|v|iw|x|y]|z

19120121 122123]24 25
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M. : T'emmoc, 2001. — 480 c.

2. Heuaes, B. 1. Duementsl kpunrorpadguu. OCHOBBI TEOPHUU
sanuThl nHopmanun. / B. V. Heuaes. — M. : Broicias 1ikoiia,
1999. — 109 c.

3. Beenenne B xpunrorpacuio / nox peg. B. B. Amenko. —
CII6. : IIurep, 2001. — 288 c.
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