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BBeaenue

B mpaktukyme conepikatcs 3a1auu 10 KpUITorpaguuecKuM METoAaM 3aiiuTsl HHpopmanuu. ITa
JUCLUIUIMHA U3y4YaeTcsl CTyJeHTaMH crennaibHOCTH «KommbroTepHas 0€30macHOCTb» Ha YETBEPTOM
Kypce, CTyIeHTaMM crenuanbHocTH «MHpopmannoHnHas 0e30macHOCTh» Ha TpeTbeM Kypce. Kpome
TOT0, OHA SIBJISICTCS OJTHUM M3 CIICLIKYPCOB IO BBIOOPY AJIsl CTYICHTOB YETBEPTOIr0 Kypca CHEeIHaIbHO-
cti «MaTeMaTHKa U KOMIIBIOTEPHbBIE HAYKI».

Jlns peiieHust mpeularaéMblX B MIPAKTUKyMe 3a7ay TpeOyeTcsl 3HAaHUE OCHOBHBIX HCTOPUYECKUX
1 COBPEMEHHBIX KPUIITOCUCTEM CUMMETPUYHOrO MU (POBaHUs, 3HAHUE ONPEACICHUS U CBOICTB CpaB-
HEHMH 110 HaTypaJlbHOMY MOJYJIIO, YMEHHE MPOBOANTH BBIYMCICHUS B KOJIbLIAX BHIYETOB, YMEHHUE HC-
I10JIb30BaTh PACIIUPEHHbIN anroputM EBKinaa, 3HAaHWE OCHOBHBIX MOHATHH anreOpbl. 3agaHus, CBs-
3aHHBIE C BEIYMCICHUSIMH B KOJIBIIaX BBIYETOB, KaK IPaBUJIO, BBI3bIBAIOT HAUMOOIBIINE TPYIHOCTH.

[IpakTuKyM HaUMHAETCS C HATOMHHAHUS OCHOBHBIX KPUIITOCUCTEM CUMMETPHUYHOTO I (PPOBaHUS,
KOTOPBbIE AAI0TCS B MOPSIIKE UX HCTOPUUYECKOro mosiBiieHust. Kakaast KpunrocucreMa HilTiOCTPUPYETCsT
IIPUMEPaMH UCIIOJIb30BaHMs aJITOPUTMa IH(PPOBAHUS U adropuT™a nemudposanus. bonpmmHCTBO an-
TOPUTMOB OIHMCAHO B TEPMUHAX CPABHEHUI, YTO MO3BOJISIET OTKA3aThCSI OT OOJBIINHCTBA IPOMO3AKHX
Ta0JIML, KOTOPBIMU NEPBOHAYAJIBHO TOJIB30BAJIMCH B ATUX KpuIITocucTeMax. Jlajee mpearaercst Ha-
00p 3a1aHMI U1 CAMOCTOSATEIILHOTO PELLICHHUSI, KOTOPbIE MOTYT OBITh HCIIOJIB30BaHbI JJ1s1 KOHTPOJIBHBIX
paboT 1 SK3aMEHALMOHHBIX 3aJaHui. B npuiosxeHnn nmpuBeaeHbl TaOIUIIbI, KOTOPbIE MOXKHO MCIOJIb-
30BaTh NpHU IWHGPOBAHNHU U ACHIM(DPOBAHUM B PA3IMUHBIX KPUIITOCUCTEMAX.

UcTtopuyeckue mm¢ppbl 3aMeHbI

B moTounbIX mudpax mpocToi 3aMeHBI MHOKECTBA TG PBETHMYHNH U TG POO03HAYCHIHN COBITATAIOT
¢ andasutoM oTKpbITOro Tekcta . Kimrodom takoro mudpa sBaseTcs MoACTaHOBKA HA MHOXKeCTBe AL,
BEPXHSISI CTPOKA KOTOPOH MPEJCTABIACT COOOM E€CTECTBEHHYIO MOCIECIOBATEILHOCTL OYKB andaBuTa,
a HIKHSS — CHCTEMATHIECKH TIePEMEIIaHHY IO HIH CIyYIaiHyIO TIOCIeI0BaTeIbHOCTS OYKB U3 L.

IIudp Le3zapsa

Uctopuueckuii mudp Llesapst 3ameHs11 OyKBbI OTKPHITOTO TEKCTa B COOTBETCTBUH C MOJCTAHOBKOIA,
HWDKHSISL CTPOKA KOTOPOH MpeNCTaBisiia co00i andaBUT OTKPBITOIO TEKCTAa, CABUHYTHIA LUKINYECKU
Ha 3 OykBHbI BiIeBO. JlJ1s1 aHTIMICKOTO0 andaBuTa 3TO MOACTAHOBKA!

(abcdefg hijklmnopqrstuvwxyz)
defghijklmnopgrstuvwxyzabc/)

JUISL pyCCKOTO andaBuTa:
(ﬁ5EEET-‘E'E:’:‘CS‘Hﬂ?—C.I.HHG‘F?pCF??,_}’@JIEHHiiigb blbﬂ.‘ﬂﬂ)
COCEHCIUNKIMHONPCMYPX YW buIb30AAGE )

BykBbl andaButa ymoOHO OTOXIECTBUTH C WX YHCIOBBIMH OKBHBAJCHTAMH (HOPSIKOBBIMH
HoMepamu, HaunHas ¢ 0) (cm. Tabn. 1,2). Torna mmdposanue no Llesapio MOKHO 3amucaTh MPOCTO
(hopmyoii:

Y, =x,+ 3 (mod n), )
rjie MOIHOCTh andasuta A, X, — YMCIOBON SKBMBANEHT OYKBbI OTKPHITOIO TEKCTa, V, — YHCIOBOH
SKBUBAJICHT COOTBETCTBYIOIICH OyKBHI MU (PPTEKCTA.

s Toro, 94To056! pacmndpoBaTh KPUNITOTPAMMY, TTONy4deHHYI0 10 Gopmyde (1), oueBuaHO, cie-
JIyeT BOCIIOJIL30BATHCST OPMYIION:

Y, =x,— 3 (mod n). 2)
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Hpumep 1. Vcnons3zyem ucropudeckuii mudp llesaps mans mmdposanus dpasel «introduction
to analysisy
[MToctaBuM mudpBerndrHaM (0yKBaM OTKPBITOTO TEKCTA) MX YUCIOBBIC SKBHBAJICHTHI IO TAOIHUIE 2:
intr oduct i on t o ana l y s i s
8,13,19,17,14,3,20,2,19,8, 14, 13 19,14 0,13,0,11,24,18,8,18
Teneps BBIYKUCIMM YHCIIOBBIC 3KBUBAJICHTHI Muppodo3HadeHuil mo ¢opmyine (1), toe n = 26
(romuuecTBO OYKB B aHIIHMIICKOM alipaBuTe). B pe3ynpTare mojiydyum mociie[0BaTeIbHOCTb:
11,16,22,20,17,6,23,5,22, 11, 17,16 22,17  3,16,3,14,1,21, 11,21,
COOTBETCTBYIOIIYIO ( cM. TabJ. 2) CIeAYOIIEH KPUIITOTPaAMME :
lgwurgxfwlrq wr dgdobvliv.

Ipumep 2. PactmppoBars kpunrorpammy
M3YACAHCABIOHIM bIAYY,

3ammdpoBaHHylo HcToprueckuM mmnppom Llezaps.

Bocnonb3yemest hopmyiioit (2) Juisi BBIYUCICHHUS YHCIOBBIX PKBUBAJICHTOB OYKB OTKPBITOTO TEK-
cta. bykBaM KpunrTorpaMmbl COOTBETCTBYET YUCIIOBAs MOCJIE0BATEIBHOCTH ( CM. Tab. 1):

19,8,20,12,18,7,12,27,8,21, 14,12, 13 28, 12, 24, 20.

KomnuuectBo OykB B pycckom andaBute paBHO 33 , 3HauuT, n = 33. B pe3ynbrare BbIUYUCICHUN

MI0JTy4aeM IOCJI€J0BATEIbHOCTD:
16,5,17,9,15,4,9,24,5,18,11,9,10 25,9, 21, 17,
KOTOpasi COOTBETCTBYET OTKPBITOMY TEKCTY:
«nepuoouUyecKull wugppy.

IlIndp Tputemus

OT0 MHOroaa(paBUTHBIA MEPUOIUMYECKUH IUIMGP 3aMEHBI, MPAaBHJIO 3alIH(pPOBAaHUS KOTOPOTO
COCTOUT B HCIIOJIb30BAaHUU MEPUOJUUYECKH ITOBTOPSIOLICHCS MOCIEA0BATEILHOCTH MPOCTHIX 3aMEH.
On ocHOBaH Ha KBaJpaTHOM Tabiuue, mudpandaBuTel KOTOPOH 3amMCaHbl B CTOKH TaOJIUIBI OAWH
O[] IPYTUM, IPUYEM KaXKAbIM M3 HUX LMKIMYECKH CABHHYT HA OJHY IMO3UIHIO BJIEBO [0 CPAaBHEHUIO
¢ npensiaymuM. [lepBas cTpoka TaOnMIBl COCTOUT U3 OyKB ay(aBUTa, 3alMCAHHBIX B €CTECTBEHHOM
nopsike (tabdi. 3,4). [lepBas OykBa OTKpBHITOro TeKcTa MWUGPYETCs MEPBBIM ajdaBUTOM, BTOpast OyKBa
— BTOPBIM, T.€. B IEPBOW CTPOKE HAXOAUTCS OyYKBa OTKPHITOTO TEKCTA U 3aMEHSACTCSI CTOSALICH Mo Hel
BO BTOPO# cTpoke OykBoH, u T.1. Ilociie ucrnonp3oBanus NocieaHENH CTPOKK TaOIHLIbI, TIPOLIECC BHOBb
HAYMHAETCS C IEPBOH CTPOKH.

[Iponecc pacmmppoBaHus BBIIISIIUT CIEIYIOIMM 0oOpa3oM: nepBasi OykBa OTKPBITOI'O TEKCTa
COBIIQ/Ia€T C MEPBOI OYKBOH KPUIITOIPaMMBbI, BTOPYIO OYKBY KPHUIITOIPAaMMBbI MILIEM BO BTOPOH CTpOKE
TaOJIMLBl ¥ HAXOIUM CTOSIIYIO HaJ Hel OyKBY MEpBOM CTPOKH. DTO OyAeT BTopas OyKBa OTKPBITOI'O
TeKcTa. TpeTpio OyKBY KpUITOTPaMMbl HAXOAUM B TPETbEH CTPOKE TaOJIMIBI U OepeM B KadecTBE
COOTBETCTBYIOIIEH OYKBBI OTKPBITOTO TEKCTa OYKBY, CTOSILYIO HaJl HEl B IEPBOM CTPOKE, U T.1.

Mpumep 3. 3ammdpyem ¢ nomoursio Tadaunbl Tpuremus (Tadi. 4) cioBo «universityy.

[lepBas OykBa HIIeTCs B MEPBOM CTPOKE TAOJIMIBI M, OUYCBHIHO, HE MEHSETCS, T.C. 3TO OyKBa u.
Bropyio OykBy cooOLieHuUs # HIIEM B IIEPBOM CTPOKE, O] HEell BO BTOPOM CTPOKE CTOUT OYKBa 0, 3TO
BTOpas OykBa Kpunrorpammsl. [Ipomomkas 3ToT npouecc, NoayduM

uokyiwypbh.
OTOT METOJI IU(PPOBAHUS MOXKHO 3aIIUCATh MATEMAaTHIECKON (POPMYIIOH:

y.=x+i—-1) (modn), (i=1,2,3,..). 3)

JeiicTBuTenbHO, BepHEMCS K puMepy 3. OTKPBITOE COOOIEHHE MOXKHO 3alicaTh COOTBETCTBYIO-

e TOCIIeI0BaTEIbHOCTHIO YACIOBBIX SKBUBAIICHTOB OYKB OTKPHITOTO TEKCTA!
20, 13,8,21,4,17, 18, 8, 19, 24.



[IpoBenem Borumcnenws o Gopmyne (3):

¥, =20+ 0=20 (mod 26), v, =17+ 5=22 (mod 26),
v, =13+ 1= 14 (mod 26), v, =18+ 6 =24 (mod 26),
v, =8+2=10 (mod 26), Y, =8+ 7=15 (mod 26),
v, =21+ 3 =24 (mod 26), v, =19+ 8 =1 (mod 26),
y;=4+4=8(mod 26), V,, =24 +9=17(mod 26).

B pe3ysbrare mosy4uM nocieaoBaTebHOCTh:

20, 14, 10,24, 8,22,24,15,1,7,
COOTBETCTBYIOIIYIO KpUnTorpamme: uokyiwypbh.
I[Mpouecc pacumdpoBaHusi MOKHO 3anHCaTh POPMYJIOiL:

x,=y,~ (i~ Dmodn), (i=123,...). “)

[pumep 4. PacumdposaTh KpuntorpamMmy, 3amuppoBaHHyo mo tadmuie Tpuremus (Tadmn.3):
nomcnbo.
Kpunrorpamme coOTBETCTBYET YHCIOBAs TOCIEI0BATEIBHOCTD:
16,1, 19, 18, 16, 1.
[TepecunTaem ee o popmyiie (4), MPOBOIS BHIYUCICHUS 110 MOAYIIIO 7 = 33 (MOIIHOCTH PYyCCKOTO
andaswura):

x, =16 —-1=16 (mod 33), x,=18 =3 =15 (mod 33),
x,=1-1=0 (mod 33), x,=16—-4=12 (mod 33),
x,=19-2=17 (mod 33), x,=1-5=29 (mod 33).

B pesynpraTe mosmyuaem nocieqoBaTeabHOCTb:
16,0, 17,15, 12, 29,
COOTBETCTBYIOLIYIO CIIOBY «1apPOIb).

IlIndp Benaso

Oto MHOTOAN(aBUTHEINA mU(P ¢ OYKBEHHBIM HapoiieM (kimrodom). [laporeM MoKeT CiryXKHUTh CI10-
BO miM neiast (pasza. [Tapons meproauyuecky 3ammchIBa€TCS HAJl OTKPBITBIM TEKCTOM. bykBa mapods,
pacrnoyioxeHHas Haja OyKBOM TeKcTa, yKasblBaeT Ha aiudaBUT TaOMWIBI, KOTOPBIM HCTOIB3yeTCs
pu mudpoBaHuu 3Toi OykBel. Kak mpaBuio, 31o andasut n3 tabmuisr Tpuremus, nepBoii OykBoit
KOTOporo siBisieTcs OykBa maposst. O0parHas oneparus (paciu@poBaHue KPUIITOTPAMMBI ) HCTIONTB3YET
TOT K€ TMapoiIb (KJII0Y), KOTOPBIA TaKXKe MePHUOJUYECKH 3aIMChIBACTCS Ha/T 3aTU(POBAHHBIM TEKCTOM.
bykBa mapons, crosmas Hajx OyKBOW KPHUIITOTPaMMBI, YKa3blBaeT ai(aBUT, KOTOPHIM OHa OblIa
3amugpoBaHna, T.e. CTpoKy Tabiumbs! Tputemus. B 1ol cTpoke crieayeT HallTH OYKBY KPHIITOTPaMMEI,
TOI/Ia CTOSIILAsl B 3TOM K€ cToj01e OyKBa NEpBOH CTPOKM TaOJIHUIBI, JACT COOTBETCTBYIOILYIO OYKBY
OTKPBITOTO TEKCTA.

Hpumep 5. Vcnons3ys naponsb (KI04) «uecmy, 3ammdpoBaTh o Tadnune Tpuremus (tabdin.3)
cleayroniee COO0IICHNE: «Kpunmozpapuueckas 3auumay.
wecmuie cmu e cmuwecmu ecmuiec
Kpunmozp apuueckas 3auwuma
Tenepr Bocmomp3yemcst tabmureit 3. IlepBas OykBa mapons w. B Tabnume wuiem CTpPOKY,
HAYMHAOIIYIOCS ¢ ATOH OyKBbL. B BepxHEH CTpoke TaONMIIBI HaXOJMM COOTBETCTBYIOIIYIO OYKBY
OTKPBITOTO TEKCTA K; HA MIEPECEUCHNUH CTOJIOIA, B KOTOPOM CTOUT OyKBa K U CTPOKH, HAYMHAIOIIIHECS
c OykBBI w, HaxoauM OykBy 2. DTo m Oyner mmdpoOo3HaueHne OYKBBI K, T.e. IepBass OyKBa
Kpunrorpammbl. [lanee, 6epeM CTpOKy, HAUMHAIOIIYIOCS ¢ OYKBBI € U B IIEPBOI CTPOKE HAXOJIUM OYKBY
p. Ha mepecedennn cronbia ¢ OykBoil p (B MEPBOIl CTPOKE) U CTPOKH, HAUMHAIOMICHCS C e, HAXOIUM
CIICAYIONIYIO OYKBY KPUIITOIPAMMBI X | T.JI. B pe3yibraTe moayduM:
2xzeKyheomvuIyuomu Mcaouc.



IMpumep 6. PactumdpoBars kpunrorpammy, MOJyYeHHYIO Ha Kitode “task” mmdpom benazo:

vofpbdwxmisv bnxykmsdbof.

3anuiiem OykBbI maposs (Kitoya) HaJl OyKBaMH KPHIITOIPaMMBbI

tasktasktask tasktasktas
vofpbdwxmisv bnxykmsdbof.

B tabnuie 4 wiem cTpoKy, HAUMHAIOILYIOCS C ¢ M B HEl NIepBYI0 OyKBY KpUIITOTpaMMBbI v. B niepBoit
CTpPOKE TaOJIHUIIBI B OTHOM CTOJI01Ie ¢ OyKBOI v HaX0AUTCsI OyKBa ¢. DTO U eCTh nepBas OyKBa OTKPBITOTO
TekcTa. Bropast OykBa napoiist a siBisieTcst epBoit OykBoii andaBuTa, eif COOTBETCTBYET MepBasi CTpoKa
TaOJIMILIBI, 3HAYUT, MPH MHU(PPOBaHUH BTOpas OyKBa OTKPHITOTO TEKCTa HE M3MEHMIIACh 3TO OYKBa 0.
[Ipomomxas 3TOT MpoLECC, MOTYIUM OTKPBITHIH TEKCT

confidential information.
DTOT MeTo/] IH(PPOBAHUS TAKKE MOKHO OIMCATh MATEMAaTHUECKON (POpMYIIOi

y=x+k (modn) (i=12,. ), ®)

1€ k, — 9MCcIoBOM SKBUBAIIEHT, COOTBETCTBYIOMIMI OYKBE MapoJIsi, CTOAMIEN HaJl i-i OyKBOM OTKPBITOrO
TEKCTa.
COOTBETCTBEHHO, IPH pacINPPOBAHUHN KPUIITOTPAMMBI CIIEIYET UCIIOIB30BATh (POPMYITY

y,=x,—k (modn) (i=12,.. ). (6)

[IpoBepum dopmymy (5) s mociemHero mpumepa, T. e. 3amudpyem Qpasy «confidential
informationy Ha xiroue “task”.
OTKPBITOMY TEKCTY COOTBETCTBYET YHCIIOBAsI ITOCIEA0BATEIBHOCTD
2,14,13,5,8,3,4.,13,19,8,0, 11  8,13,5,14,17,12,0, 19, 8, 14, 13,
a KJII0Yy YMCIOBas nmocienoBarenabHocTs 19, 0, 18, 10.
[TocnemoBaTenbHO 3aMMCHIBast YUCIa KITF0Ya HaJl COOTBETCTBYIOIIMMH YUCIIAMHU OTKPBITOTO TEKCTAa,
MOJTy4aeM TaOJIHILy

191018/ 1019/0 18/10/19/0 | 18|10 19/ 0 18110119 0 |18 /10|19 0 |18

214113151834 |13/19/8 0 |11 8 13514171210 19| 8 | 14|13

CknanpiBass 4ucia B KaXIOM CTOJIOLE MO MOAYMIO 26 (MOIIHOCTH AHTIHMICKOTO ajdaButa),
MOJTy4aeM YMCIIOBYIO ITOCIIEI0BATEIbHOCTD
21,14,5,15,1,3,22,23,12,8, 18, 21 1,13, 23,24,10, 12, 18,3, 1, 14, 5,
KOTOpasi COOTBETCTBYET KPUIITOIPaAMME :
vofpbdwxmisv bnxykmsdbof

IlIndp age s1a llopTa

Ot0 mwmdp MHOTrOanpaBUTHOH 3aMEHBI, B KOTOPOM HCIIONB3YETCS MPSIMOYTONbHAS TaluIa
C TICPHOIUYECKH CIBUTAEMbIM CMEIITAHHBIM aI(aBUTOM H ITapojieM (KiarodoMm) (cM. Tab.5,6).

[IudpoBaHue OCYNIECTRISCTCS € TOMOIIBIO KITFO4a, OYKBBI KOTOPOTO MEPUOJIMUYECKH 3aITUChIBA-
FOTCs HaJ OyKBaMHU OTKPBITOTO TekcTa. bykBa kimtoua onpenesseT andaBuT (3ariaBHas OyKBa IIepBOTO
cToJibma TabauIl 5,6), pacimoaoKeHHas oI Hell OyKBa OTKPBITOTO TEKCTa UIIETCS B BEPXHEM MJIH HIDK-
HEM ToJTyan(aBUTe M 3aMEHSCTCS COOTBETCTBYIOIICH (CTOSIIEH B TOM K€ CTOJIOIE) OYKBOH BTOPOTO
roryaidaBuTa.

B ncropuueckoit Tabmutie ae ia [lopta (Tadi.5) andaBut coctosn u3 24 OykB, B HElf OTCYTCTBOBA-
71 OYKBHI | M V, KOTOPBIC TIPH MIH(POBAHUH 3aMEHSIITUCH COOTBETCTBEHHO OykBamu i 1 w. Kpome Toro,
OykBa W cTosiia B KoHIe andasuta. Ecnu 106aBUTh B TaOMUIYy OYKBHI j U V U HE MEHATH aI(PaBUTHOTO
Mopsijika OYKB aHIIMHCKOTO SI3bIKA, TO MOIYYUM TaOIuILy 6.

[Mporecc pacmrdpoBaHusi KPUITOrPAMMBI aHAJIOTHYCH TIPOLIECCY MUPPOBAHUSL.



Mpumep 7. udpom ge na Ilopra, ucnons3ys tadbnumy S5, 3ammdpoBaTh Ha Kiode “vigener”
cooOIeHue «informationy.
3anumiem OyKBBI Kito4Ya Haj OyKBaMH COOOILICHUSI:
vigenervige
information.
B Tabmune 5 HaxomuMm B JIEBOM CTOJNOIE CTPOKY, COAEpKallylo OykBYy w (3amMeHa OYKBBHI V)
1 B Hali/IcHHOH JIBOWHOW CcTpoke uieM OykBy i. OHa HaXOAWTCS B BEPXHEM IOTyaidaBure, Mo Hel
crout OykBa u. OHa u OyzaeT nepBoii OykBoil Kpuntorpammsl. [lanee, uiiem OyKkBy i B JIEBOM CTOJIOLE
1 B COOTBETCTBYIOIICH TBOWHON CTPOKE HAXO UM OYKBY 7 OHA CTOUT B HWYKHEM ToyaliaBuTe, HaJ| Hel
HaxoxuTcs OykBa i 9To OyzeT BTopas OykBa Kpunrorpammsl. [Ipomomkas, momyanm
uixmloxhnll.
Ecmu nyis mmgpoBaHus BOCMONB30BATHCS TabIHIEH 6, TO OJTYYUM APYTYIO KpUITOTPAMMY
sjvmlovjzIll.

IlIudp Buxxkenepa

3T10 MHOTrOAN()aBUTHBIA MU(P 3aMeHbI ¢ OyKBEHHBIM maposieM (kimodom). [Ipocreiimuii Bapuant
OCHOBAaH Ha KBaJpaTHOH Tabiuie, nogooHoi Tabnune Tpuremus, K KOTOpoil s ynoOcTBa no0Oasie-
Ha BBEPXY CTPOKa ¢ aju(aBUTOM OTKPHITOIO TEKCTa, a CieBa Jo0aBiieH cToj0er ¢ andaBUTOM KIr0uYa
(tabm. 7, 8). Takyro TabmuIly Ha3bIBalOT TabmuIeil Brkernepa. lllndpoBanne npoBoauTcs Tak ke, Kak
B ciyyae mmdpa benaso.

Hpyroii Bapuant mmdpa Buwxenepa — 3to mmudposanue camoxaouom. B 3ToM cirydae B KauecTse
KJTI0Ya BBICTYTIAET CAMO OTKPBITOE COOOILEHHE ¢ OOaBICHHOM K HEMY B KaueCcTBE epBOH OYKBBI OJTHOM
n3 OykB ayhaBUTa, U3BECTHON OTIPABUTENIO U MosTydaTento. Ecnu coobiienne nMeeT Buj

M=m, m, m,..m...
a Kmou (nmepsast OykBa) €CThb /m,, TO MOCJENOBaTENbHOCTH OykB K = m, m, m, m,..m.. u M
MOJIHUCHIBAIOTCS IPYT O APYTroM

i

K m, m, m, m,..nm,,..

M m, m, m;, m,..nm...
[Tapa OykB, cTosiMX ApyT 1o ApyroM B K u M yKa3bIBaIOT, COOTBETCTBEHHO, CTPOKY U CTOJIOEI
Tabauubel Bukenepa, Ha mepecedeHur KOTOPhIX HAXOAUTCS 3HAK MH(POBAHHOTO TEKCTA.

Ipumep 8. Camoxmouom Bukenepa 3ammgpoBarb cooOiienne foday, B3sB B KauecTBe KIIOYa

OykBy k.
3anuiieM mociae10BaTeNbHOCTH KIF04Ya U COOOIIEHHUS APYT MO IPYTOM
K ktoda
M today

[To Tabnmiie Brmkenepa (Tab:1.8) Ha mepecedeHu  CTPOKH & CO CTOIOIIOM ¢ Haxo UM OYKBY d; Ha Tie-
pecedeHNH CTPOKH ¢ CO CTOIOIIOM 0 HaXOAUM OYKBY /; Ha TIEPECEUCHUN CTPOKHU 0 M CTOJIONA d HAXOIUM
OykBY r U T.1. B pe3ynpTare mosydaem KpUIITOTpaMMy

dhrdy.
31ech TaKke MOKHO 000WTHCH Oe3 Tabmuip! Bikenepa, ucmonb3ys Tadmauiy 2. CormoctaBuM BCeM
OyKBaM KJTt0Ya M COOOIIIEHNS UX YNCIIOBBIE SKBUBAJICHTHI 110 Ta0IHIIE 2, IOTYYHM Mapy CTPOK
K 101914 3 0
M 1914 3 0 24
CkrazpiBasi B KaKJIOM CTOJIOLIE YUCIIa 110 MOLYJIIO 26, TIOIy4aeM [10CIe10BaTeIbHOCTD YKcen 3, 7,

17 3, 24, COOTBETCTBYIOILYIO KPUIITOTPAMME .
dhrdy



0606meHHbIN mudp Lesapsa

Hudp Uesaps (nam cABUTOBHIN MU(P) MOKHO 000OIINTE, €CIH BEIONPATh JITUHY CIBHATA (KITF0Ya)

npousBosbHO. Ilycts kiou & € L, , Toraa Gpopmynia mudpoBanus IPUHUMAET BU]L
Y, =x,+a (modn), @)

IJIE X, — YHCIIOBOM DKBHUBAJICHT OYKBBI OTKPBITOIO TEKCTA, V, — YHCIIOBON SKBUBAIICHT COOTBETCTBYIOIIECH
OYKBBI MU(PTEKCTA, # — MOIITHOCTH ajihaBHTA.
OOparras oneparus (paciudpoBanue) 3amaeTcs GopMyIon

x, =y, —a (mod n). ()

Hpumep 9. Ha wmoue o = 7 o6obmennpM mmdpom llesaps 3ammppoBats coobliieHue
cryptography.
Co0OIIEHNIO COOTBETCTBYET YHCIIOBAS TTOCIIEIOBATEIEHOCTD
2,17,24,15,19, 14,6, 17,0, 15, 7, 24.
[Tpumenum popmyity (7) ¢ o = 7, TOraa NOIyYHM ITOCIEIOBATEIEHOCTD
9,24,5,22,0,21,13,24,7,22, 14, 5,
COOTBETCTBYIOIIYIO KpUNTOorpamme jyfwavnyhwof.

AdPvHHBIN NOTOYHBIN MNP

Kirouom 5Toro mudpa sSBiseTcs napa 3J1eMeHToB &, 5 € £, mpudueM a J0IKHO OBITh 00paTHMO

110 MOAYJIIO 1, T.€. & € Zy,.
®opmyiia ndppoBaHUs IPUHUMACT BUJL
Y, = ox, + B (mod n). )
Oo6parHnas oneparus 3aaaercst GopMyIoi
x, =o' (y,—p) (mod n). (10)
Mpumep 10. Ha wmoue o = 3, f = 5 3amudpoBars adpOUHHBIM MOTOUYHBIM IH(PPOM CIOBO
cryptography.
Kaxk MbI Buzieniu B npuMepe 9, 3ToMy CJIOBY COOTBETCTBYET YHCIIOBAs MTOCIIEI0BATEILHOCTh
2,17,24,15,19, 14,6, 17,0, 15, 7, 24.
[Mpumennm popmyity (9) K KasKIOMY YUCITy HAIIEH TOCIeI0BATEIbHOCTH:
3-2+5=11 (mod 206), 3-17+5=4 (mod 26)
324+ 5=25 (mod 26), 3-15+5=24 (mod 26),
3-19+5=10 (mod 26), 3-14+5=21 (mod 26),
3-6+5=23(mod 26), 3-0+5=5(mod 26),
3-7+5=0 (mod 26).
B pesynbrare nonydaem mocie10BaTeIbHOCTb
11,4,25,24,10,21,23,4,5,24,0, 25,
COOTBETCTBYIOIIYIO Kpunrorpamme [ezy kvxefyaz.

Mpumep 11. Pactumudposars kpunrorpaMmy 3EHE4 01 b W b C Ui, TOIYYCHHYIO Ha KIIIOUE 0, = 2,
B =9 ¢ nomopto adpdunHoro norouynoro mudpa (n = 33).
CHayvana HaliieM 3JeMeHT, 00paTHBIN K o 1o MoAy:io 33. O4eBuHO,
2°1=17 (mod 33).
Teneps dopmyna (10) npuHuMaeT BUj
x, =17y, - 9) (mod 33).

Kpunrorpamme cOOTBETCTBYET YHCIOBAs MOCIEN0BATEILHOCTH (CM. Ta0II. 1)

8,6,14,6,24,4,32,29 26, 27, 18, 10.



Torna

x, =17 (8 —9) = 16 (mod 33), x,=17 (6 - 9)=15(mod 33),
x,=17 (14— 9) = 19 (mod 33), X, =17 (6 —9)=15(mod 33),
x,=17 (24— 9) =24 (mod 33), x,= 17 (4 - 9)=14(mod 33),
x,=17 (32— 9) =28 (mod 33), x,=17(29-9) = 10 (mod 33),
x,= 17 (26 —9) =25 (mod 33), X, = 17(27-9)=9 (mod 33),
x, =17 (18 - 9) =21 (mod 33), x,=17 (10=9) = 17 (mod 33).

[Tosryyaem 4nCIIOBYIO MOCIEN0BATEIBHOCTh
16, 15, 19, 15, 24, 14, 28, 10, 25, 9, 21, 17,
COOTBETCTBYIOILYIO TEKCTY NOMOYHbIU WUPp.

By1o4yHbIe U@ PBI IPOCTOM 3aMeHbI

Mudp Mneiidepa

OTo mpocTemuil 6109HbI (P, OTepUPYIOMNNA ¢ OUrpaMMHBIME T(poOo3HaueHusIMH. Oc-
HOBOI 3TOr0 mM(pa ABISIETCS NPIMOYroyibHas TaOlIMLA, B KOTOPYIO 3alMCaH CUCTEMAaTHYECKU Iepe-
MeIIaHHbIH andaBuT.

CucreMaTHyecKoe IepeMelINBaHie 03HaYaeT Cieyomiee: 0epEércsi HEKOTOpOe KIII0YEBOE CIIOBO,
HE cozeprKallee OJMHAKOBBIX OyKB, MO0, €cu B HEM €CTh OJUHAKOBbIC OyKBBI, TO IPH HOBTOPHOM
MOSIBICHUH OHHU OTOPACBHIBAIOTCSl. DTO CJIOBO 3alMCHIBACTCS B TAOJUILy, 3a HUM 3allUCBIBAIOTCS HE
BOIIIE/IIINE B KIFOUYEBOE CIIOBO OYKBHI ali(haBUTa B €CTECTBEHHOM (a(aBUTHOM) TTOPSJIKE.

ITpy mudpoBaHUM OTKPHITHIM TEKCT MIPEACTABIISIETCS B BUJE IOCICA0BATEIHOCTH OUrpaMM (ABYX
psnoM crosammx OykB). Eciam TekeT umeeT HEUETHYIO JUIMHY WM COAEPKUT OMIpaMMy, COCTOSIIIYIO U3
OJIMHAKOBBIX OYKB, TO B HETO NOOABISAIOTCS “MycTHINIKK . [IyCTHIIIKOW SBISETCS HEKOTOpas penKas
JUIl JaHHOTO TeKcTa (WM si3blka) OykBa. [lycThilka BCTaBISETCS MEXIY OAMHAKOBBIMU OyKBaMHU
OurpamMmbl UM J0OABISIETCS B TEKCT VISl TOTO, YTOOBI €ro UINHA cTajga YETHOM.

[TpaBuno mudposanus

Byksor ourpammst (i, j) (i #j), apnstonpecs mMr(PBEITINHON, HAXOAITCA B Tabnuie. burpamma
(i, j) 3amensiercs nipu mudpoBaHun OUrpamMmoii (k, /), Tae k v [ onpenensroTes CIeyronuM 00pa3om:
1.Ecam i m j He nexxaT B OAHOM CTPOKE WM CTOJIOLE TAaOMUIbI, TO HUX MO3UIHUHM O0pasyoT
IIPOTUBOIIOJIOKHBIC BEPILIMHBI IMpsIMOyronbHuKa. Torma k m [ — pgpyras mapa BepIIMH 3TOrO
MIPSIMOYTOJIBHUKA, TIe kK — BEPLIMHA, JIeKallasi B OHOH CTPOKE C i
i—k
[«—j
2.Ecnmm i m j nmexar B OIHOW CTpoke, TO kK m [ — OyKBBI TOW ke CTPOKH, PACIOJIOKEHHBIE
HEIOCPEACTBEHHO CIpaBa OT i ¥ j COOTBETCTBEHHO. Ecim ogHa u3 OyKB — MOCIETHSSI B CTPOKE, TO €&
IIPaBbIM COCEIOM SIBJISIETCS TIepBasi OyKBa TOH ke CTPOKH.
3. Ecnum i nj nexat B OAHOM CTOJOLE, TO OHM 3aMEHSIOTCS] COCEAHUMU OyKBaMu cHu3y. Ecnu oqna
13 OyKB i WK j — nocienHsist OykBa cTosdua, To €€ coceioM CHU3Y SIBIIETCs nepBasi OyKBa TOTO K€
cToioma.

Anroput™ paciuudpoBaHus

B cnydae (1) durpamma (k, /) 3amensiercss Ha Ourpammy (i, j), T/I€ i U j — BEPIIUHBI MPSIMOYTOJIb-
HUKa, IByMs TIPOTHBOIIOJIOKHBIMH BEPIINHAMHI KOTOPOTO SIBIISIFOTCS k M /, TPUYEM i JIEKUT B OJTHOM
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cTpoke ¢ k. Bo BTropom cityuae k u [ cieyer 3aMeHUTh COCEHMMU OyKBaMH CIIeBa, €CJIU OJIHA U3 HUX
SIBJISIETCS TIEPBOIl OYKBOMW CTPOKH, TO €€ COCEIOM CIIeBa SIBJISCTCS TMOCICIHssA OyKBa TOM JKE CTPOKH.
B TpetbeM ciyuae k u [ cremyeT 3aMEHUTh COCETHUMHU OYKBaMU CBEPXY, C€CIIH OJHA M3 HUX — MepBas
OykBa cToJIOIa, TO €€ COCEeJIOM CBEPXY SIBJISICTCS TIOCIIEIHSS OYKBa TOTO e CTOJIOIA.

Ipumep 12. PaccmoTpum pycckuii andaBuT, BEIOPOCHB U3 HEero 3 OYKBHI: €, i, ». OcraBimmecs
30 OykB 3anuiieM B TaOJIUIy 5X6, CUCTEMaTHUECKU TIepeMeIiaB ajapaBUT Ha OCHOBE KJIFOUEBOTO CJIOBA
CUKOCAdIP»:

U K 0 |C A D
I P B B I E
K |3 1 M |H |O
T |V |® |X |II U
I I |bl |b [IO 8

Sammdpyem dpasy «onounvlil wugpy. 3nech 11 6yKB, HOITOMY CIeLyeT AOTOJIHUTD €T0 10 YETHOH
JUTHBI, T. €. BCTABUTh IYCTHINIKY. B KadecTBe IMyCTHIIKKM BO3bMEM, HampuMep, OYKBY ¢, KOTopas
JOCTATOYHO PEIKO BCTPEYAETCs, M Cpa3y pa3o0bEM TEKCT Ha OUTPaMMBbI:

01 oy Hol tih  wiu ¢hp.

[Tockonbky B Tabiuile OTCYTCTBYeT OyKBa i, TO 3aMeHMM e€ NpH IMU(ppOBaHUM OYKBOH u.
BykBbI IepBOit OUTrpaMMBI CTOSAT B OJJHOM cTouOe. CoriacHo mpaBuiLy, 3aMeHsIeM UX OyKBaMH /1 U ¢
COOTBETCTBEHHO. ByKBBI BTOpO#l OMIrpaMMBI 00pa3yroT BEpIIMHBI IPSMOYTOJIBHUKA, IPYTHE IBE €r0
BEPIINHBI 9 U ), IPUUYEM 3 JIKHT B OJTHOH CTPOKE C 0. ByKkBBI TpeTheii, ueTBEPTOM M 1IecTOl OUrpamMm
TaKOKe 3aMEHSIOTCS 110 MPABHIIY MPSIMOYTOJbHUKA. BYKBBI MATON OMIpaMMBI CTOAT B OJJHOM CTOJIOIE
tabmuibl. MBI JOJDKHBI 3aMEHUTH X COCEIHUMH OYKBaMH CHH3Y, HO i — IIOCIEIHsAs OyKBa CTONIONA,
3HAYUT, OHA 3aMEHSETCs IEPBO OYKBOM TOTO ke CTOJIOIA U.

B pesynbrare momy4aemM KpHITOTpaMMmy

rparprwoom udyo

Hpumep 13. PacumdpyeM nonydeHHYIO Ha TOM K€ KITF0Ue KPUIITOTPaMMy
axc vl b632109 .

Pa3zo0beM TeKCT Ha OUTpaMMBL: adxc blh 83 210 Jul.

BykBBI @ U o¢ 00pa3yOT MPOTHBOIMOJIOKHBIE BEPIIUHBI MIPSIMOYTOJIbHUKA, 3HAUUT, UX CIEAYET
3aMEHUTh Ha # W H COOTBETCTBEHHO. BYKBBI & W O CTOST B OJHOM CTOJIOLE, OHM 3aMEHSIOTCS
cocelisIMU CBEpXy, T.e. Ha ¢ M o cooTBeTcTBeHHO. llo mpaBmily mpsMOyrosbHUKa OurpamMma 63
NepexoauT B Ourpammy pm. BykBel 2 1 10 cienyromeld OurpaMMel CTOSIT B OJJHOM CTOJIOLE TaOIMLIBL,
3HAYNUT, COOTBETCTBEHHO 3aMEHSIOTCS Ha a W y. Ilocnenusist Ourpamma mnpeobpasyeTcs MO MpaBUILy
MPSIMOYTOJIHUKA, T.€. 2ul IEPEeX0AnT B us. MTak, momydaeM OTKpBITOE COOOIIEHHE:

unHghopmayusi.

Iudp Xunia
udpBennunaaMu 3Toro mudpa ABISIOTC A-TpaMMBbl OTKPBITOTO TeKcTa (k > 2), OyKBBI KOTOPBIX
MIPE/ICTaBICHBl YMCIOBBIMU SKBUBasIeHTaMH. (ByKBBI andaBuTa OTKPHITOTO TEKCTA COMOCTABIISIOTCS
3JIEMEHTaM KOJIbIa BEYETOB L, , TI€ 72 — MOIIHOCTH an(aBuTa. )

[Ipasuno mudposanus — 5To nuHeiHOe mpeobpasoBanue Koiblia Ly. Ecom x = (x, x,, ..., X))
— k-rpamma OTKpBITOTO TeKCTa, ¥ = (¥, ¥, ..., ¥,) — k-rpamma mmdprekcra, a A=(aw. ) — obpaTumas

B £, KBaJpaTHas MaTPHIIA MOPsIKa k, TO
yr=Ax". (11)
OueBHIHO, KITFOUOM 3TOTO MHUdpa SIBISETCS MaTpuma A.
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PacmudpoBath k-rpaMmy MOXKHO C IIOMOIIBI0 0OPATHOTO MPEOOPa30BaHUS
x'=A47"y". (12)

3nech A~ — matpuna, oOpaTHas K AB L. Bce onepaiyu mpoBOAATCS B KONBIE Ly,

Mpumep 14. [Tycts k£ = 3. B xauecTBe kimoua mmdpa Xuuia BO3bMEM MaTPUILY
1 2 3
a-(z 5 1),
3 7 5

the different meaning.
Pa3o0beM OTKPBITHIN TEKCT Ha 3-TPaMMBbL:
the dif fer ent mea nin g
B mocnenneii rpymnmne Bcero ofHa OykBa, cielyeT AOMOJHHUTH €€ 10 3-TpaMMbl ITyCTHIIIKAMH.
B kadecTBe mycThIIeK Bo3bMeM OYKBBI zz. 3aMeHsII OyKBbI 3-rpaMM HX YHCJIOBBIMH SKBHUBAJICHTAMHU

Sammudpyem Ppasy

U3 KOJblia Lz, TIOMy4aeM MOCIe10BaTEILHOCTH
19,7,4  3,8,5 5,417 4,13,19 12,4,0 13,8,13 6,25, 25.

OTKpPBITHIH TEKCT 3aIUIIEM TI0 CTOJIONAM B MaTPHILy X:
19 3 5 4 12 13 6
X = ( 78 4 13 4 8 25).
4 5 17 19 0 13 25
Teneps no popmysie (11) nomyunm 3-rpammbl nppTekcTa B CTONONAX MaTpUIbl ¥ = AX, IpoBOAs
BBIYHCIICHHS B KOJBLE Ly
1 2 3y/19 3 5 4 12 13 o6
Y=(2 5 1)(? 5 4 13 4 8 25)=
3 7 5 4 5 17 19 0 13 25
19 & 12 9 20 16 1
GE 25 21 14 18 1 6).
2 12 24 16 12 4 &

Teneps MOXKHO 3amMcaTh MOJYyYSHHBIE CTOJOIBI B CTPOKY, 3aMEHSSI YMCIa COOTBETCTBYIOIIUMHU
OyKBaMH aHTIUICKOTO andaBuTa:

tzw izmmvyjoq usmqbebgg

Hpumep 15. PacmdpoBate Kpunrorpammy
yxwftfwdn,

2 1 1
noJry4eHHy1o mudpom Xuia Ha Kiode 4 = (1 3 2)_
4 8 b

[Tockonbky MOPSIIOK MaTpUIbl paBeH 3, TO MmMHU(POBaIHCh 3-TpaMMBI OTKPBITOIO TEKCTA.

Hcnonb3yercs aHMIMACKUiA andaBuT, 3HAYUT, BEIYUCIECHUS IPOU3BOAATCA B KOIbIE Lag. UTOObI Po-
YUTATh KPUITOTPAaMMY, BOCIIONIb3yeMcs popmydoi (12).
O6patHas k mMatpulie A4 B L3z ecTh

9 —1 9
Atlt=—-1 -2 1]
0 4 7

Pa3znennm TekcT KpUnTorpaMMbl Ha 3-rpaMMBI

yxw fif wdn,
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3aMCHHUM GYKBBI HUX YUCJIOBBIMU DKBUBAJICHTaAMU N3 EZE U IIOMCCTUM 3-FpaMMBI B CTOJ'I6I_II>I MaTpulbl Y

24 5 22
Y=123 19 3 |

22 5 13

9 —1 9\ /24 5 22 1 19 0
X=AY=|—-1 -2 1](23 19 3 |=|4 14 11

0 4 7/N\22 b 13 18 5 11

Torna

U, BBINKCHIBAS TIOTy4YEHHBIE 3-IPaMMBI B CTPOKY, TTOJIy4aeM
1,4,18,19,14,5,0, 11, 11
unu best of all.

Kpunrorpammy, noiydeHHyto mudpoM Xuiia, MOKHO TepelmndpoBaTh emie pas, HCIONb3ys
Jpyrod KIo4Y, T.e. MOJIY4HUTh JBOWHHOEe mudpoBanue. [ns nBoitHOoro mmdpoBaHus HaM HYKHO JIBa
kmoua. [lycte 4 u B xBagpatHele MaTpuibl nopsaka k. LudppoBanue k-rpaMM OTKPBITOTO TEKCTa
IIPOBOAUTCS 110 (hopMyJie

yI=BAx". (13)
Torna oOparHas oneparius (paciudpoBaHnue) 3agaercs GopMyJIoi
xXI=A1B'y)=A"'B") . (14)

Mpumep 16. PacmmdpoBaTh KpUNTOrpaMmy

HYMHY WP Y,
MOJYYCHHYIO ABOMHBIM mudpoM Xujia Ha KITroyax
1 2 4 1
4= (5 o) B=(; 2)
3 5 g 7 2

Ucnonw3yercs pycckuii andabur, 3qauut n = 33. [opsigok MaTpull paBeH 2, T.e. mu(poBaInuch

ourpammsl. Haiinem A u B B konble ZLaz.

OueBHIHO,
a7 = (_35 —21) B™" = (—2? _41)'

(A D 9009

B Lg3. Pa300bEM KpHUITOrpaMMy Ha GUIpPaMMbI M 3aMCHHM OYKBBI MX UHCIIOBBIMH SKBHBAICHTAMH

Torna

W3 KOJbLid L33:
HY MH yw pou

14,24 13,14 23,26 17,27
Torna

=05 5)Gi 1w 26 )"0 518 =)

B E33, YTO COOTBETCTBYET TCKCTY U H 6 e P C U A.
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AdPvnHbIN 6109HBII PP

Orot mmdp aBnseTcs ododmennem mudpa Xua, T. €. 3TO Toke 6JI0uHBIN mHdp, mUdpyoIuit
M-TPaMMBbI OTKPBITOTO TEKCTa TI0 TIPABUITY

yI'=Ax" + b" (mod n), (15)
rae x = (X, X, ..., X,) m-rpaMMa OTKPBITOTO T€KCTa, ¥ = (V,, ¥, ..., V,) M-TpaMma 3aiu(ppoBaHHOTrO
TEKCTa, A — KBajpaTHas Matpuua nopsaka m u b = (b, b,, ..., b ) — Bekrop nuuuel m. Kirouom sToro

mudpa sBaserca napa A, b. OOparnas omepanus (pacmmppoBaHHe KPUTITOTPAMMBI) MTPUMEHSIETCS
K /m-TpaMMaM KpUTITOTPaMMBI T10 TTPaBHITY

xI'=A"1 (- b") (mod n). (16)

3neck A™' — marpuia oopatHast K A B KOJIbUE Ly,

[Mpumep 17. PacumdpoBaTh KpUITOTpaMMy
Ivospxhuvjnmcnnbvyv,
MTOTY4IeHHYTO ap(UHHBIM OJJOUYHBIM MH(DPOM Ha KITFOUE

1 2 1 5
A= (2 5 2): pT = (11).
3 3 2 8

Hawm notpebyercst Matpuna 4, oOpaTHas K B KOJblie Lss. HeTpyHO IpoBepuTh, 4T0 3T0 MaTpuIa

-4 1 1
Alt=|l-2 1 o0 |
9 -3 -1

Pa3o0bem kpunTorpamMmy Ha 3-rpaMMBI
Ivo spx huv jnm cnn bvv

¥ B CTONOGIbI MATPHIIB HOCTABUM YHCIOBbIE SKBUBAJIEHTHI OYKB KaK/I0i 3-rpaMMBbl (U3 KOJIbLA Lgg)

11 18 7 9 Z 1
Y=1|21 15 20 13 13 21|
14 23 21 12 13 21

Tenepb U3 KAKJIOT0O CTONIONA MATPHUILLI ¥ BHIYTEM BEKTOp bT:
6 13 2 4 23 22
1 4 9 2 2 101
6 15 13 4 5 13
K nosny4eHHo# Matpuiie mpuMeHuM A '
—4 1 1 6 13 2 4 23 22
X=|-2 1 0 10 4 g2 2 10)=
9 -3 -1 6 158 13 4 5 13
(—8 19 14 —10 19 13) (18 19 14 16 19 13)

-2 4 5 -6 5 18 24 4 5 20 8 18
18 —14 -—-22 0 14 -1 18 12 4 0 14 25

B pesynbrare, 3aMeHss yuciia CTOJIOIIOB HA COOTBETCTBYIOIIME OYKBBI M 3aITUCHIBasl 3-TpaMMBI
MTOCIIEZIOBATENBHO B CTPOKY, MOIydaeM
system of equations(z).
OueBuaHO, IOCTEAHSS OYKBA SBISICTCS ITyCTHIITKOH, KOTOpas ObuTa J0OaBJIeHA B OTKPBITHIN TEKCT.
CaoiicTBo nuHEWHOCTH MUPpoB Xuuia U apPUHHOTO OJIOYHOrO MHU(POB MO3BOJSET MPOBECTH
JTIOBOJIBHO 3(PPEKTUBHYIO aTaKy Ha 3TU MIKUQPBI, T.€. TOMPOOOBATH HAWNTH KJIHOY.
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Kpunrtoaraka

[TycTb HaM U3BECTHO, YTO MU PYIOTCS M-TPAMMBI OTKPBITOTO TEKCTA M, KPOME TOT0, I3BECTHBI 110
KpaitHeil Mmepe m+1 m-rpaMM OTKPBITOTO TEKCTA U COOTBETCTBYIONIUE UM M-TPAMMBbI IH(POBAHHOTO

Tekcra. ITycTbx X ..., X, m-TPAMMBI OTKPBITOTO TEKCTA, Y.V, ---,),,,;~ COOTBETCTBYIOLIHE /-TPAMMbI
mU(GPOBAHHOTO TEKCTA, A U b — HEU3BECTHBIN Kito4. Tak Kak
y(l_)T=Ax(i)T+bT (i=0,1,..,m),
TO
T T — T Ty T Ty — T _ T F
Vo' =Yy (Axﬁ) + b7) (Ax(w +b') =A(x, x(o)) (i=1,2,...,m). (17)

Bgenem o0o3HaUEHNA:

y(l:):y(,)Tiy(g)T (izl""’m),
x(’)=x(l)77x(0)r (i=1,....m).
B HOBBIX 0003HaueHHAX popmyna (17) mepenmieTcs B BUae
VO =Ax" (i=1,..., m). (18)
3anumiem Bektopsl Y7 (i = 1,..., m) B cTONOIBI MATPHUIBI Y
Y =0y pm),
a Bektopel x@ (i =1,..., m) — B CTONOIBI MATPHUIIBI X
X =(xDx@ xm),
Torga cootHomeHus (18) 3anmumryTcs B BUAe MAaTPUIHOTO YPaBHEHHS
Y=A4X (19)
I/Ie HEM3BECTHOH SABJIsieTCA MaTpuia A

X — 9TO KBaJipaTHasi MaTPHIIA IOPSIAKA 7, €CIIH OHA 00paTUMa B KOJIBIIE 2y, TO MOXKHO HAUTH A.
HetictButensHo, u3 (19) nmeem
YX'!'=A.
Ocranoch HAUTH BEKTOP b. JIJIs TOTO BOCIIONB3YyEMCST PAaBEHCTBOM
Ve = Ax, +
OTKyZa
b=y, —Ax,".
IMpumep 18. N3BecTHO, 9TO TIpH MHU(DPOBAHUHU TPUTPAMMBI
act,cdu,bcu,adv
MIEPEXO/IAT COOTBETCTBEHHO B TPUTPAMMBI VU, eyd, cXX,dXa.
Hatitn ximtou addurHOTO Gi10YHOTO mH(pa M MPOYUTATH COOOIICHHE, 3amu(ppoBaHHOE HA TOM
KITIOYe
urwhwr yd isl xckyjgt qi mczjqon.
[TockonmpKy maHbBl 3-TpaMMBI OTKPBITOTO TEKCTa, KOTOPBIE MEPEXOAT B 3-TpaMMBbl MH(PTEKCTa,
TO MaTpHIla JOHKHA OBITH Mopsiaka 3. O4eBHIHO, UTO HCIIOIB3YETCS aHTIIUHCKUN andaBuT, T.e. n = 26.
BBImHIeM BEKTOPBI X ), ... X 5 K ..l )
x5, =0(0,2,19),x,=(2,3,20),x,=(1,2,20), x, = (0,3, 21),
Vo =(0,21,20),y,=(4,24,0),y,=(2,23,23),y,,=(3,23,0).
Haitmem x@, y? (i=1, 2, 3):

x(l] — xéﬂlj —_ xé:]:] = (?),xczj = XE] - x&] = (é),x(aj = xl?;] - lg}] = (g)

317(1] = ;‘1}5] —_ J}(i;:] = (g)’:l}(zj = ;‘1}{2] —_ j}’g;}] = [g)jj}(aj = J}’Eﬂa] —_ ";g':]:] = (g)

Teneps maTpruHoe ypaBHeHue (19) nmeer Bua

4 2 3 2 1 0
3 2 2]=411 0 1
6 3 6 1 1 2
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Herpyano npoBepuTh, 94TO B Lsg

2 1 o\t 9 -8 -9
(1 0 1) =(9 —10 —8), TOraa
1 1 2 —9 9 9
4 2 3 9 -8 -9 1 1 1
: =(3 2 2)(9 —10 —8) (l 0 1).
6 3 6/ \-9 9 9 1 2 2
Hatinem Bektop b:
(3)-(2)-()
21— 19 =|2 |
20 16 4

0 11 1\/p
b =y —Axipy=(21|—{1 0 1]| 2
20 1 2 2 19

3Ha4uT, MBI HALLUIK K104 adduHHOr0 O61049HOr0 mKdpa. s Toro 4roder npountats (pacmudpo-
BaTh) KPUIITOIpaMMy, HaM NOTpeOdyeTcs Marpuia, oopatHas k 4. Haxoaum

2 0 -1
Art=01 —-1 o0 |
-2 1 1

Pazo0Obem kpunrorpamMmy Ha 3-rpamMmbl

arw hwr ydi slx cky jgt qim czj qon,
3aMEHUM KXKIYI0 3-rpaMMy IOCJIeI0BATEIbHOCTHIO YUCIOBBIX SKBUBAJICHTOB, BXOSIIUX B HEE OYKB,
U TIOCTaBUM 3TH TPOUKH B CTOJIOIIBI MATPHIIBI

20 7 2418 2 9 16 2 16
17 22 3 11 10 6 8 25 14|
22 17 8 23 24 1912 9 13

W3 ka 1010 CTONIOMA TOTYUYEHHON MAaTPHUIIBI BBIUTEM BeKTOp b

15 2 19 13 23 4 11 23 11
15 20 1 9 8§ 4 6 23 12
18 13 4 19 20 15 8 5 9

K mocneaneii matpuiie ciaeBa mpuMeHseM Matpuity A/

2 o -1y /15 2 1913 23 4 11 23 11
1 -1 0 15 20 1 9 & 4 e 23 12
-2 1 1 18 13 4 19 20 15 8 5L 9

=(D818415D5 0 25

12z 17 8 7 0 19 14 15 13)
3 3 19 2 8 11 18 & 25

3aMeHsIst YUCIIOBbIE SKBUBAICHTHI OyKBAaMH 1 3aITUCHIBAs TOJIyYCHHBIE 3-rpaMMBbI IIOCIIEI0BATEIBHO
B CTPOKY, [IOJIy4aeM

Madrid is the capital of Spain(zz).
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3azayvu A1 CaMOCTOATE/IBHOTO pelIeHUs

3aganue 1

3ammudposath coobmenne mudpom Liesapsi:

1. separation axioms, 11. 0ecamuunas opoos,

2. factor space; 12. oeticmeumenvroe uucno;

3. homeomorphic image, 13. mowrocms mHoHCECMBA,

4. classification of homeomorphisms; 14. npeoen nocredosamenvHocmu;

5. isotopy class; 15. cmenennas ¢hynxyus;

6. polygonal knot; 16. payuonanvras opoods,

7. composition of two knots; 17. komnnexcuoe uucno,

8. two — dimensional surface; 18. cuemnoe mnoorcecmeo;

9. basic concepts; 19. ynopsaoouennoe muosicecmeo,

10. rational function; 20. nenpepuignasn Opodu.
3aganue 2

PacmmdpoBats coobmenune, 3amudppoanHoe mudpom Llezaps:
l.ocruusyspwyneo YYPpHWIIL,
2.xcmcocénvigprcs mychpxyeppx ec;
3.m ycnkecaxupes YYPpHWIL,

4. pcynayceeppcs mycopxyepgxec;
S.etomyrnocs npcuszgpxec
6.nengpanyn YYpHWIL,
T.HcnmeHXpC3 npcuszgpxec;
8.psmeyecozoapcexa;

9.n3xcorc AX3Vewan,
10.n3xyav3gpucs mycohxyepgxec
1N.lgwurgxfwlrq wr wrsrorjb;
12.frqfhsw ri vsdfh
13.wrsrorjlfdo vsdfh;

4. ulhpdgqg vxuidfh;

15.jhghudo wrsrorjb;

16. fodvvlilfdwlrq ri vxuidfhv;
17.ruelw vsdfhv;

18.surmhfwlyh vsdfh;

19ph wulf vsdfh;

20.frqwlgxrxv pdsslgjv.

3aganue 3

3ammdposath coodmenne mudpom Tpuremus:

1. compactification; 11. ynumapnoe npocmpancmeo,
2. property; 12. bununetinas ghopma;

3. algebra; 13. conpsoicénnoe uucno;

4. commutator; 14. ¢ynoamenmanvnoe pewienue;



5. polyhedron;

6. cylinder;

7. partition;

8. covering;

9. preliminary;
10. characteristic;

15. agppunnvie koopounamei;
16. kanonuueckoe ypasnenue;,
17. unoyyuposamnnwiii onepamop;
18. paznooicenue onpedenumens,
19. cummempuueckas mampuya,
20. onpeodenumens I pama.

3aganue 4

Pacmmudposars coobuienue, 3amudpoBannoe mmppom Tpuremus:

lL.umyouucguszymn;
2.pomxmxoozami
3.0nmeneuwnyeuldHbl,
4 poyvimMmxK@pH;
Snémmumunmuobxios,
6.ypHcymrxgpHh;
T.xknomniupuxoy,
.onyxougioxuwvl a3z
Q.ctucsppcecxwyyusiou
10.ncoaccexéoyrtiwmec

Il.gfphvfrphjdtaa;
12.cpospjzlvncd,
13.7rfvuehzpww,
l4.cppgihzllwode
15.0qggueyovv,
16.cbvhktxf;
17.fvpfxtx;

18 hporxtvf:
19.djohrxovv;

20.gpgvigkyzh.

3aganue 5

3ammudposats mudpom benazo cooduienne Ha TaHHOM KITIOYe:

. orientable surface;

. vector field;

. Euler characteristic,

. cotangent bundle;

. vector field;

. vector space;

. cellular structure;

. critical point;

9. critical value;

10. chain complex;

11. runetinoe npocmpancmeo,

12. opuenmupyemas nogepxHocmo;
13. k1emoynwiti KOMNAEKC;

14. kxpumuueckoe 3nauenue;

15. xapaxmepucmuka xoavya,

16. k1emounwiti KOMNAEKC;

17. ungpopmayuonnas 6ezonacnocmo,
18. komnvromepuvie nayxu;

19. manoammuas norumuxa;

20. yeposza 6ezonacnocmu;

01N LN bk~ W~

Kawu: factor,

karou: manifold,

Kawu: surface;

Knu: category;,

Kawu: functor,

Kawu: problem;

Kawu: axiomatics,

Kawu: absence;

Kawu: technique;

Knwou: vector,

KII0U:8eKMop,

Kawu: oasuc;

KJII0U: Npoexyus,

KI0Y: UHBEPCUsL,

K04 MPAHCRO3UYUS,

KJII0U: NepecmanosKa;
Ka10u: meopema,

Kawu: ciedcmaue;

KJ1104: NPasuio;

K0U: npeoei.

17



3aganue 6

Pactmdpoats coobmenue, 3ammdppoBanHoe mudpom bena3o Ha faHHOM KITFOYe:

1. smnyéyaxy HKOHNCIOAHCOEHPYAD, KJI0Y: paseHcmeo;

2. KubavlObhHaEI0EYI dUX30bIAHCUIUC, KJIIOU: 3amblKaHue,

3. bxmésn ronuacgpm, Knrou: Keaopam,

4. wppuwosuiiroac pééue, K10Y4: 0Ompe3oK;

5. viomarcopvotiugonviay xmeyowuiivl, K4 ypasHeHue;

6. voxoymoich aporoearomaporcy, KI04: KacamenbHas,

7. mpx9KA NLIYUONT bOIOUMA, K0Y: 3aMblKaHue;

8. nommpoviyyownn hceendovoxmu; KI0Y: Modicoecmaeo,

9. vpredoasuemps 036ap; Kaou: noaapa,

10. vammxuvy 60asapyeénveeroro, KAI04: NOBEPXHOCMb,

11. fwfvgcfwhw pihrqcr; Kktou: discipline;

12. jxhetbwbnp vyrakipvplna, Kkawu: education;

13. vegoitxfnjjp etdwvuyu ; Kawou: subject;

14. sjkyqrroc acigr, Kawu: opinion,

15. ltsckf fhrwwmek; Kawu: theory,

16. sxusuy fuyixjfn; knou: algebra;

17. weiogrwmvt oes; Knrou: device;

18. gmxhvztgbwno shgiiihz, Kou: description;

19. voaiicm xspvsg; Kou: concept;

20. hfrqre tvidgre; Kmou: example.
3aganue 7

3ammdpoBaTh coodienne mudpom e na [lopra Ha JTaHHOM KITIOYE:

1. comprehensible; Kawu: separate;
2. knowledge; Kkawu: further;
3. preference; Karou: lecture;
4. experience; Karou: deliver,
5. researcher; Karou: student;
6. application; Kawu: reader,
7. seminar; Karou: author;
8. attention; Kiou: revise,
9. introduce, Kawu: drawing;
10. surface, Kkawu: chapter;
11. tension; Kknrou: show;
12. deliberate; Karu: lecture,
13. indignation; Knrou: secret;
14. inexpressive; Karou: stain;
15. unscrupulous, Kaou: stable;
16. imperfect, Kkarou: guardian;
17. spontaneity, Kiou: remote;
18. sympathy, xmou: lapel;
19. spectacles; Kou: stick;

20. panorama; Knrou: ward.



Pacimmdpoats coobmenue, 3ammdpoBanHoe mudpom ae na [lopra Ha JaHHOM KiTfode:

l.nghocpslzt
2.rzkuhkosgh;
3.faoaskgm,
dnnhtpfsfd,

S.xbidynxfpuzx;

6.loactza;
T.iarhrliughb;
.uxxzyhxzk;
O.stdzyltzlp;
10.iteorlxgqg,
l.zmurgtmzfe;
12.dbdgdplzs;

13.0emleyrimlk

4. xklkwxfxx;
IS whgpkbntf;

l6.mcneftkspalxx;, Kuwou: peasant;

17.snlbszrbz
18.zkggfgdm;
19.zkurpwx;
20.gpsktfmm,
2l.xndrfexqn;

22.wwgqgycomub;
23. ktlncgtopcx;

2d.gpdactmrw;
25.sguaxssuqx;

3aganue 8

K1ou: sequence;
Knrou: compute;
Karou: relation;
Kntou: subject;
Kknrou: objective;
Kiou: number;
Karou: variant;
Kknrou: singular,
Karou: exercise;
Karou: section;
Kou: person;
Karou: garnet;
Knou: fuse;
Kaou: spoil;
Knrou: play;

Kknrou: pilot;
Knrou: litre;
Katou: fiction;
Knrou: licence;
Kawu: Sstripe;
Kmou: charge;
Karou: horizon,
Kkatou: prudence;
Knrou: unlike;

26.pegqmexnykxuts, Kuou: order;

27.mtwztuthpp;
28.zxeorpgtme;

209.hteemwrgyiw,

30.dyongpyc,

knrou: delay;
Kawu: piece;
Kmou: peach;
Knou: clerk.

3aganue 9

3amm¢posath mMppoM Ha OCHOBE TaOIHIIBI BiskeHepa Ha TaHHOM KITIOUE CIIEAYIOIee COOOIICHHUE:

. UHOEKC uHepyuu,

0NN LN bk~ W~

. 6a3UCHbI MUHOD,

Ne)

. BEKIMOPHOE NPOU3EBEOeHUe;

. OPUEHMUPOBAHHDLU 00BEM;

. KAHOHUYECKOe Pa3loAHCceHUe,;
. OUCKDEmMHOe T02apuhMuposanue;

. CMeulanrnoe npou%eéeHue;
. opmumosa mampuya,

. Hanpa@]leHHblﬁ Ompe30K;,

10. cobcmeennoe 3navenue;
11. spacmams xopuamu,

12. eyceii Opasznumo;

13. 3apyoums na nocy;

14. uepamo ¢ oeném;

KII0Y: CIMPAHHUK,
KII0Y: opaudicepest;
KII0Y: cepeanm;
Kou: oeypey;
K04 MUHOD,
KI0Y: Maueycm;
Kawu: Oegexm;
KIII0Y: cmeneHy;
KII0Y: acuMnmoma;
Kawu: eunepbona;
KIII0Y:  SPIbIK,
KIII0Y:  MOJHUS,
KII0Y: KHONKA,
KI0Y: MyMa;

19
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15. kanns 6 mope; K0u: y0ouKa,
16. dynamic system, Karou: receive;
17. simple line of reasoning; Kawu: contribute;
18. department of algebra, Kawu: edition;
19. revised edition, Karou: notion;

20. systematic study;, Kou: purpose;

21. mathematical discipline; Kawu: prepare;
22. generally believed; Knru: reader;
23. geometric representation;,  Kaou: solution;

24, attempt to formulate; Kawu: formation,
25. higher order, Kkarou: manifold;
26. avec un grincement; Kkatou: island;

27. mettre les points sur les i; kutou: remainder,
28. vieux comme le monde, Kawu: negligence;
29. construire sur le sable; Kou: society;
30. compter les corneilles; Kawu: injustice.

3aganue 10

Pacmmmdposarts coobuienue, 3amudpoantoe muppom Brkenepa Ha JaHHOM KITIOYe:

l.anowenpuwanavos ysavasaerkmx
2.xxya36veeHnbdall
dmxudpcmawamoKkws KMyumiwo o;

60991UbKKAW I

KI0Y: UKOCa’op;
KJI0Y: mpeyeonbHUK,
KII0u: npusma;

4. pevinghnyuns mobowasaaw croOHY,
5.9VI0bUKUPEMHX 86020XH,
6.6 b8UMPOBIEBL KOAEDBBIC
7.0XY6ubb6¢ bIUPUWAYHKESO,
8NAPUYUOUMBUHYHH bIAYbUO U
O.yvacyeawcnaes Quanwwmcnp;
10.cussuuvey 3cyanodocet

Il.uvpyorcwyms mv ytiosev YyHOUP WL,

12.opnocpsz vewvns;
13.cmuén 10 blb0p BIpPEXE;
4. ynen vex au Oywvinpsag,
1SSmpiuec 0 mwaumu,
16.ciavvufoqxi crikgtt
17.cettleufx jrighpj;
18.zsmpcq aj vhhhsskf
19.ysyokyge fhvyic
20.lInfnihrgc asjrheiy;
2l.ysyocyxc fhvyic

22.fcygpzpemm lfzixpkp;
23.evmenxrvpoc mitjuifni;
2d. vongtuxljul tkwnn;

25.qfsrk arjgmfrva;

26.iiagi jgzhvu Im geey,
27.vwjhzu hvv tsbxhw
28.edeeyk tsf sfiu

29. urmtm am vibgw;

30.reripv wlrs zy ghcts szmk;

KI0Y: Napaiieiocspamm,
Kau: mempasop;
Ktou: QyHKyus,
K0Y: KpUBU3HA,
KJII04: NOJUHOM;
KA0Y: uHmespan;
KIIou: yacmuoe,
KAWY: uHmezpa,
KAY: Keaopuka,
KJII0Y: KOHYC;
KIY: Nepcnekmusd,
Kau: Kpanuea,
Karou: advice;
Kkawu: useful;
Karou: method,
Karou: remark;
kawu: graduate;
Karou: remark;
Knrou: number;
Kkawu: chapter;
Kou: quantity;
Knwu: misprint;
kawu: dispersion;
Karou: disorder,
Kau: execution,
Kawu: precipice;
katou: leaflet.



3aganue 11

3ammgpoBaTs cOOOIIEHNE CAaMOKITIOUOM BrrkeHepa ¢ JaHHOM Ha4ambHOW OYKBOH « * »:
1. «v», to establish a connection;

2. «x», in order to prove;

3.«wy, to bear in mind;

4. «q», intuitive ideas;

. «ty; corroborate strictly;

. «g», combinatorial topology,

. «iy; task of generalizing;

. «ny; impact on the investigation;

9. «o», real variable;

10. «r», general definition;

11. «f»; clair comme le jour;

12. «q», on peut se casser la langue;
13. «j»; plaisanterie a part;

14. «e», cousu avec du fil blanc,
15. «z»; gratter la langue;

16. «p»,; npsmoyeonvras mampuya,
17. «e», HegvlpodICOeHHAs Mampuya,
18. «oic», keadpamnas mampuya,

19. «3», HegvIpoIICICHHDIL OnEepamop;
20. «c»; obpamuas mampuya,

21. «uy, uHelnvill QYHKYUOHA,

22. «o», aneebpauueckoe OONOIHeHUE,
23. «1»; HEKOMMYMAMUGHAsL 2PYNNA,
24. «0»,; onepamop npoeKmuposanusl,
25. «K»; NOJIOACUMENbHOEC YUCIIO;

26. «x»; ycmpausamo cyemy,

27. «iy, yHOCUMb HO2U,

28. «p», ymwvleamv pyKi,

29. «o», yumuc 2010801,

30. «o», yoapumov no pykam.

0N N D

3aganue 12

PacmudpoBats coobineHue, 3ammppoBaHHOE CaMOKITIOUOM BrkeHepa ¢ HauaabHON OYKBOH « * »:
L@y, AauUpcema AMmeuac

L aayypavysvrks 6yoesan,

.«up;ubroaan proadeaymiuys;

LHY; KuUpccma 810 v K,

(e, uco3pvaua o ns 05

L, MM b WYBLYUP3UbY Gromyasadepusio@p;
L0, 0103€écpuavyvkss HIOQXPpYs3,

LU, CKHbBYAbYbY M KM,

Py VLY B3IMeE blbbCCESPMBP;

;B0 XpmOs PMAIUWXXMOAWAD BHY 3,
LK, AnB3UbW aAploana;

.M», HbHO Um nuw mMEpsao,

L«my; ceuKemo oy @y,

.«O», E€ulldicco 9bEK 33 pace

0NN LN bk~ W~
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15. «p»; ysacpuuuo 1w ¢Geodep;

16. «dy; lubdfktng vgqbpgti;

17. «hy;, wgfttihqg walsfp;

18. «kn; lsrnpj yvwwert]);

19.¢», lgbfalhvrbmp mvsqfyrpg
20. «ly, 0hzzpzdbqgrg ht flrkfsr,

21. 4y, vkultbttbdz tgfdtvkbmw;
22.4py; glvefv sblwzcb;

23.«s»; vinkjvvrg kvtatkcs;

24. ey, sputivrh ds s rvwmfe;

25. «my; emvuep tgfdtvkr

26. «in, mrstbpgv [hr tdfkx sipzvkx
27. «s», jfabgv ppw dlnpgw;

28. «dy;, dgobxv ¢l mmiv;

29.«ry;, jwvmdkg vvrgx jpr [Lh bilj;
30. «c»;, ogqwmlw v ss thwaw.

3aganue 13
3ammudposath cooduenne 0600mEnHbIM mwudpom Llesaps (¥ =x + a (mod n)):
1.a=4; singular, 16. o =23; npocmpancmeo;
2. a=9; simplicial; 17. a=14; usomopghuzm;
3.0=10; cellular, 18. o =31; xommymamueHocmo;
4. a=11; application, 19. 0 =28; Oucmpubymusnocms,
5.0 =15; invigorate; 20. a=26; accoyuamuHocmuo,
6. a0 = 16; separate; 21. 0= 12; comeomopgpusm;
7.0=17; drawing; 22.0="T7; noOMHOIMICECMEO;
8. a=19; gratitude; 23. a=25; ¢axmopepynna;
9.a=21; discussion; 24. a=20; npubausicenue;
10. a =22; purpose; 25.a=13;  uneapuanmmnocmo,
11.a=5; applicant; 26.a=10;  nponacanoucm;
12.a="7;  prophecy; 27.a=15; snamenumocms,;
13. a=12; surface; 28. a=16; Kpacumeib;
14. a=13; panther; 29.a=19;  pacmeopumeny;

15. a=18; organization; 30.a=09; ougppeomopghuzm.

3aganue 14
Pacmmdporats coobmenune, 3ammdpoBanHoe 0000mEHHBIM T poM L{e3aps:
l.a=11; wwveinonyyosnuyoic
2.0=25; OEKIU3HOUOOU
3.a=15 saoyvoaxysbuy;
4. 0=10; viupvwoemciuamu
5.0=27; UKWHCUHIUEY32e,
6.0=23; ENCes10 U blbblOA bl
7.a=18; amawsacuysivu,
8.a=232; UHNNOKIOX3I0,
9.a=26; U 10 U 10 KW i 3 bl O Wy
10.a=16; ywsawbvtd¢ 2w,
11.a=16; neviobogan,



12.0=17; asmx0érse6em
13. a=21; epaecypapey;
14. o= 24; ovodxcaéeui,
15.0=09; yupcxwcumu,
16.a=75; kzshytw,
17.a=12; pgeodubfuaz
18. a=12; olwcaohwyg;
19.0=28; gvdizqivkm;
20. o= 6; igriargzout,
21.a=18; wimsdalgq;
22. a.=24; glrpmbsargml;
23. a=20; xypyfijgyhn;
24. a=17, aljoupxbl;
25.a=13; grezvabybtl;
26. 0=4; gsyrxivteri;
27.a=9; vaxcnlcxa;
28. a=10; myxdbyfobci;
29.0=11; xXtoytrse;
30. a=15; tcrdjgpvtbtci.
3aganmue 15
3ammdpoBath  cooOumeHne  NOTOYHBIM  adpUHHBIM  mH(POM

(v = E(x) = ox + f(mod n)):

l.a=11,
.o=23,
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22.0=17,
23. ,
24. o= 10,
25.
26.0=19,

Q
Il
—_
o

Q
Il
o0

=2; introduction;

=6; contractible;

=10; combinatorial;

=38; approximation;

=3; triangulation;

=15; transform;

=17, distinguish;

=11; determine;

=9; correspond;
=6; operation;
=12; infection;

=14; desolation;
=4;  overgrowth;

=18; expiration;

=16; execution;

=18;  rowueunas cymma;

=15; OPMO2OHANbHOE OONOJIHEHUE,
=22; HanpasieHHblli Ompe3oK,
=23; appunnasn cucmema;
=6; cucmema KOOpOUHAmM;
=9;  opmonopmuposannvlii basuc;
=3;  paznogcerue no bazucy,
=7;  npamasa cymma;
=11; Oexapmoso npouzgedeHue,
=12;  Jauneunas 3a6UCUMOCHIb;
=4;  cHumMamv nemKu,

MIPOCTON

3aMCHBbI

23



24

.0=20, B=
0=23, B=
o0=13, p=
0=8, p=

;  benas 6opo

OonbHOU 8ONPOC,
geuams HOC;

; 635Mb CILOBO.

Ha;

3aganue 16

Pacmmdposats coobiieHue, 3amuppoBaHHOE TOTOYHBIM adPUHHBIM IHU(GPOM IPOCTON 3aMEHBIL:

N L AW

.o=7,B=4;
.o=11,B3=06;
a=23,p=3;
a=21,p=8;
a=3,p=15;
a=>5,p=14;
a=9,p=11;
a=15p=5;
a=17,p=2;
a=19,p=10;
a=5p=11I;
a=9,p=12;
a=7,=9;
a=15p=5;
a=3,p=18;
a=38,p=13;
a=5p=17
a=4,p=11;
a=7,p=15;
a=2,p=20;
.0=10,p=3;
.0=13,p=06;
a=20,p=7,
a=17,p=10
.o=25,p=20;
.0=16,p=75;
.a=10,p=12;
.0=23,p=8;
a=38,p=14;
a=13,p=16

[y

-

[

irvgahiue
cettychqgd

hiyr;
qhk

erhvfertrqy;
vgvwutobidfo,

uopcrefoz
ygbpibfcg

punfc;
bor

dhydgjrfhy;

jhseafjev
ipvswnia
koogqwgk
sftlzyafs
gzbwjjkr

uvoveb;
cnigp;
hi;

b:

dkkdymtwnmv;
nmwnjefevhs;

bsfbezkif;

wyogduobaimcoOy 3wmiubbvmy,
wxepm@ppar wrouzpavi

empeyeb
LIIPU NI
Yropuceéey

KuvlOKIIC UMeEI0X O HDIINC,
bHMMmM OblbLOEGON;
CYc MPYKILIPUYIWIKIOP Y WL,

Hpp3ivrkevikew wu@dcHpCobl b,

éoouyyeuw
UYUYUA3Y X3

b6rwbpeIo

oypnyaony sl

Ml p o

pauasodeoe

wumneyn

w UuxKgs
Aeanss

nbeep3suuy
MOHXHIUCN3YYYUOUX,
6OKUppUO OBIAUCMA;
oyanuoy,
boAmuU e

8 W bl Y
@ yio 3
MBK 8 bl

o

uéoye.

3aganue 17

3ammdposats coobmenue mudppom [neiidepa Ha OCHOBE aHTIIHIICKOTO aaBUTa C JOOABICHHEM
CUMBOJIOB . (TOUKa), , (3amsATas), (mpoben), : (IBoeToUne) , MOMEIMIEHHBIX B TAOIHUITY 5X6, UCITONB3YS
CHCTEMAaTHYeCKOE NepeMeNIBaHNE Ha IAHHOM KITIOYE:

1. Euler characteristic;
2. tangential map,
3. rank of mapping;

4.

5. orientable surface;
6. projective space;

direct product;

K4

Kiirou:

Kiirou:

Kiirou:
Kitrou:

Kitrou:

failure;
> fabulist;
diamond,;
nitrogen,
authority;
designer;



BHUTaA C ILO63BIIGHI/I€M CHMBOJIOB

7. sincere gratitude,

8. topological methods;
9. valuable advice;

10. fundamental theorem;
11. object lesson,

12. fashion house;

13. looking forward;

14. exert influence;

15. become acquainted,

Kou: abstract;
Kawou: tailor;

Karou: youth;
Kiou: store;
Krou: survival;

Kawu: question,
Krou: sandwich;
Kaou: weather;

karou: breakfast.

Pacmudpoarts coobrienue, 3ammdpoannoe mmdpom [lneitdepa Ha ocHOBE aHTIHMKCKOTO anda-

16.njrgqwiwjxr.xorgnw.ibcn;
17.pasudxymah:mtgdjdpw.;
18.erniaernktmhmljqgtkwhhtm:;
19.ltrtc. paatpotaky;
20.liatdik:cagtaninnh;
2l.ygkwajtgvixmwlyuogjw,
2.pehrpwifwzhihcnddz
23.ekipke:mg,tkoud.jiu.,
2d.euhbfjycnt,hl.eonia;
25.dagecmi:tvyechdx,

. (rouka), , (3amsrtas), (mpoOein) , : (IBOETOYME) , MOMEIIEHHBIX
B TaOJIUIy 5X6, UCTIONB3YS CUCTEeMAaTHYECKOE MepeMelIMBaHie Ha JJAHHOM KITFOUe:

Katou: interval;
Kawu: triumph;
Knwou: argument;
Kawu: authorship;
Kawu: production;
Kkawu: biography,
Kawu: aphorism;
Kkawu: banquet;
Karou: : inaction;
Kawu: machinery;

26.gjk.nhobjyndu:npdw.hobjyfjhu.;, kmou: justice;

27. kotc,ilbifphsegtdf,iiyba;
28.bocpm,buxvmfv,fdsv;
29.rbxnzgxjo:nhg:hfangffe;
30.pcjggegyswrwqkbk;

Karou: ovation;
karwu: publicity;
Kawu: founder;
Kawu: proverb.

3aganue 18

3ammudposath cooduienue, ucnonbssys mudp [lnerdepa na ocHoe 30-0ykBeHHoro (6e3 €, i, b)

1. sewecmeennoe npocmpancmeo;

. KOMNIIEKCHOE JIUHENHOe NPOCMPAHCMBO,
. 6LINOJIHEHHOE UCCNe008aHUe;

. BEIUYUHA HANPABIEHHO20 OMPE3KA;
. 3aKOH QUCMPUOYMUBHOCTIU,

. JIO2UYeCKasl He3a6UCUMOCHIb,

. Xapaxmepucmuxa nojis,

8. mamemamuueckue oowvexmoi;

9. pesyniomamsl UCcIe008aHUS,

10. ceomempuueckuii cmoici,

11. uckamo Onem ¢ ocnem;

NN B~ W

12. umems 2on08y Ha nieuax;
13. gvinecmu na nievax;

14. sumames 6 obnaxax;,

15. 6uono nmuyy no nonemy;,

pyCcCKoOro aJ'ICI)aBI/ITa, IIOMCIICHHOI'O B Ta6J'II/II_Iy 5><6, C HCIIOJIb30BAHUEM CUCTEMATHUYCCKOI'O IEpeMe-
IIMBAaHWA HA JAHHOM KJIIOYEC!

K104 NOBEPXHOCHIb,
KJLI04: KOHUKA,
KI0u: K6aopamypa,
KJLIOY: 371IUNCOUO,
Karou: eunep6o1oud;
KJ1I04: onepamop;
KI0Y: PYHKYUOHAT,
K104 MHO20YJIeH;
K10u: U30MOppusm;
KII0U: 000eKkas’op;
KII04: CMpyHQ;
KIou: namuuyda,
KI0Y: Jicuniemkd,
Kau: yoouxa;
K104 KOBPUIICKA.

25



PactndpoBare coobinenue, 3amudpoBanHoe tmmdpom [lneiihepa Ha ocHoBe 30-OyKBEHHOTO
(0e3 &, 1, B) pycckoro angaBuTa, TOMEIICHHOTO B TAOJIUIYy 5X6, ¢ UCIOIb30BAaHHEM CHCTEMATHUECKOTO
NnepeMCUIMBaHN HA JaHHOM KJIIOYEC:

16.0c6kyodocnp eauwmpnymmyup; KA104: onepayusi;
17.6ymmnaocw onnennocpuy, Karou: snemenm,
18.pyudcovyyevbymom pocnonkm, KJI04: KOIbYo,
19.0px0b6y coamoucnmaucuw; KI04: 8eKmop;
20brupadbnocmMe6n cMpHEMH W, KJ1I04: MHOJICECMBO;
2l.ymcepovrzyn wmprueaeankal, Kitou: ghopmyna;
22.196moonode yudcmxwu ool bieu, KU QyHKyus;
23.anuucuecemenza 3HUKPM, Kou: cucmema,
2. neunkcovp blHSMHUYJLU KJ10u: npupooa;
25.30ecOuxcol 1620610 ¢ H, K10u: pasiodicenue;
26.epbvr0ebs eghocmaco; KAu: nyswips ;
27.comupy 06 dcup yuw ey, KIou: KHONKaA,
28.blkubWNKA? WMKDC, KI04: KOpbImo,
29.pcreoicckuss Oy mr ¢ vi; KIII0Y: 36€HO;
300mybeew cH paonodcecHyX, K0Y: Cepeamm.
3aganue 19
SammdpoBath coodieHne mMUPpoM XHUIa, CIU KIKUOM SBISIETCS MaTpuia A:
1 3 2
1. useful remarks; A= (3 10 5);
2 6 b
1 2 2
2. function theory; 4= (2 5 3) ;
3 8 G
1 2 3
3. geometric representation; A= (2 4 5) ;
4 7 6
2 2 01
4. profound theory; A= (3 3 2) ;
L A 4
1 5 T
5. attempt to formulate; A= (3 14 2);
2 9 2
1 2 1
6. requirements of the theory; A= (2 5 3) ;
3 7 b
5 4 3
7. important concept; A= (4 3 3) ;
9 7 7
1 2 4
8. branche of mathematics, A= (3 7 & ),‘
4 9 10.
2 3 1
9. considerable influence; A= (5 7 3) ;
3 4 3
3 2 2
10. development of algebra; A= (4 3 3) ;
6 5 4

26



11.

12.

13.

14.

15.

16.

17.

18. pazbuenue mnoxcecmea na Kiaccol;

19.

20.

21.

22.

23.

24.

25.

KOHeYHOoe MHOoJHcecmeo,

aﬂze6pau'{ec1<aﬂ onepayust,;

Kommymamuendas onepayust,

CBOLICMBO accoyuamueHocmu,

ONMHOWEeHUEe dKeUueajleHmHocmu,

Henepecekarnuiuecs cpynnbsl,

Kldaccesl d9KkeusdieHnHocmu,

(yHOamenmanbHoe nouamue;

Hanpa@]leHHblﬁ Ompe30K;,

at the bottom of;

have influence;

a matter of taste;

make alterations,

as quick as possible;
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4 3 3

26. ¢ 60bHOU 2071081 HA 300POBYVIO; A = (i % %
2 3 4

1 10

27. be3 cyuxa b6e3 3a00punKiL; 42 31

T3 42

-1 2 1

2 1 3

28. bnyaicoamo 6 nomémKax, A= (% E %
6 2 10

10 1

29. 6pamy ¢ nomoaka, g2 1 2
) 11 -1

3 2 1
2 1 -1

30. 6pocamy cnosa na eemep;, a=(3 2 0
5 3 1

4 2 2

3aganue 20

[ e

=

TR0 = O L pa e

~] opa W
—

Pacimmdporath coobmenue, 3amudpoBaHHoe muppoM Xwia, €CIH KITF0UOM SBJISICTCS MaTpuiia A:
1 2

X
A= (2 3 0);
1 4 2

lL.uiwplp ourl yszuhhawodu,

28

1 -1 1

2.mhcecvdlbo zry ttykfltaqgux, ;—1=(2 3 1);
3 4 1
2 0 1

3.rkerrnp kg mvimevzfr, ‘q=(3 4 6);
-1 1 2
1 2 -1

4.qndli nnbjnusebgwhk, ,:1:(2 1 1);
30 4.
3 21

S5.sgjgawo gwshxtwe, A=14 2 2);
5 3 8
2 3 1

6.uuwppp ixfwpangthib, A=[3 14 1);
4 7 2
3 2 4

T.odujrbgtnc blezetfu, ‘4_=(4 1 5)3
6 4 7.
2 1 3

8.frv wwvzlnmsg ug kzriphbcde, ‘4=<4 3 6);
5 4 7
3 1 2

9.ttquks uqv mepwedhtn, A:(‘l 2 1)?
6 3 4



10.

11.

12.

13.

14.

15.

16.

17.

18.

19

20.

abgnlzdzh uz pgwefkylgi,

mnmHM IObO@UB’IMHﬂ%

6nvbebr206pbe bpeoe,

XUOIWCHWH WUDKYA,

HeHG2YDb WOU3eXY DIuCK D,

()3byxum3eo3>e@ 02b9bb6€3ﬁﬂ,

aas3sanvlIeHu 4o MPEéowuypx,

HO0O0YIH YMbODHeED,

dpeéyvpo eoqcconuKH,

MuwoOxwyoemnopnaa yvyumcco,

uabu//yﬂa()iObln’lH yacepiesd o,

2l.pm wfk txyu no eskrgjrtp,

22.

23.

24.

25.

ihwtdwym zwemtviggr,

wzy uojjm bu zllek,

glxdjiw eevjkcfbqggt,

qghi romjw dxueqgwk,
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31 1
26 xxlumaujxkto zylbgxsul, .4=<2 1 1);
5 2 3

(2 1 —1)
27.attshn pxi [sn, A=11 0 1 |;
4 2 -1
3 4 b
28.asep mg irzpib, A=<-’-} 5 6);
79 12
1 -1 1
29.aglgoh lz uggzora, Fl=(2 3 4);
1 4 6
1 2 4
30.1yjs kr i ghcbhumtnse, ,11=<3 7 6).
4 9 11
3apganue 21

3ammudpoBaTh IBOWHBIM MUPpPOM XHUIUTa COOOIIEHHE Ha JaHHBIX Kitoyax A U B (y = BAx):

1. abenesa epynna, Jrl:(g g) B = (2 i)

X — a=(5 2. 8=(0 3)

3. docmamovsoe yerosue, a=(3 2. 8=(] 2

4. yurmmeckas pynna, A= @ i) B = G %)
5. yennas Opobw, A= (12'_3 ?D B= @ _31);
6. ancopumm Estmuda, A= (2 191)’ B= @ 2)
7. kosduynenm Fesy, A= (g i) B = G g)
8. pacupenusii areopum, i=(2 ). 8=(5 2)
9. oenxa croxcnocm 4= @ i) B = @ g)
10. Ay smunmecamusnas zpynna, a=( H. 8= 3
11. neoBxodumoe ycrosue, a=(2 ). B= G )
12. most closely related to, 4= (S g) B= (_81 g)

13. fundamental course,

o
1l
T
B3 en
|M
l_'l.
S
t
1l
T
oo
'_‘l.
w1
S



14. general applications, A= (% _81): B= (g i)
- deign ne's o cnrse =t 5) 5= 9);
16. 10 draw the attention, i=(3 ). 8= &)
17. number of devices, a=(2 2 8=(5 %)
18. in order to introduce, A= (é i) B = @ ?)
19. constructive concepts, A= (150 ?) B = (_41 _53)
20. notion of factor space, 4= @ g) B = G g)
21. as if nothing had happened, A= @ E) B = (S g)
22. take oneself in hand, A= (‘i g) B= @ g)
23. pull oneself together, A= (_12 é) B= (_11 ?D;
24. withdraw ones words =2 0. B=(7 D)
25. be in the limelight, a=(3 3). 8= 2):
26. take into consideration, 4= @ _81) B= (i é)
21 dravatenion (20 =(5 )
28. to make responsible, A= @ %) B = (3 %)
29, lose an opportunity, 4= @ g) B = @ _21);
30. make a dream a reality, A= (E i) B = (g g)
3ananne 22

Pacmmgposats coolmienne, 3ammdppoBaHHOE ABOWHBIM MH(ppoM XWlIa, €CIN KIII0YaMH SBIISIOT-
cst matputlbl A u B (y = BAXx):

l.txzxxxlibgq nabgiwoy, }1=(:ja- E) B=(§ _32)J
2.cswjbafyhuur kdur, ,4=(g i) B=(§ _81);
3. wpuwnymt qv yhegrw, A=@ :i) B=(S g)J

31



32

4. kixtcgvyswts natsskwi, ,51=C;
S.iwtqaj jrjji en ijyvrnw, A= 3
6.btr hhvuasgt jwdokzmu b, }1:(3
. 10

7.kovzceb tbvgfidsu, A= .
. 7

umfsxwl syx btiuba, ‘4:( 5
O.vtpnpa zaqgiaxta, ‘4:(141
_ (9

10.nemqgm etkoe ov qggedmsx, A= 4
. 3

I1l.ucur chggzva jwxwpnnmr, A= 2
. 1

12.wyyroxkmymcunkioam evnatie), d = 3

4 wvunouvu 12 6uxbmeo, 4:(%
10

155 wvtnangphpm 663nwymeuvlen, A= )
_ (5

16.kpOwvIOodCEUW YCYUD U, A= 6
; 4

17.0yywyovicyp yyyxéysoi, A= 3
. . 2
18.ppoetimocwae xeénouioymms, A= 1
, 1

19 2mrkwmueovynuy éneuysag g, A= 2
. 5

200w oydxciticy 1ebibyiop, A= P
1

2l.sx tcw fwsz culyhyd, A= 2
1

22.asrfpg rfb gzax bgytg, A= 3

23. kv e ydyzd rigfanms, A=
24.fonsj ez vdqgyhs, A=

25.vwbjk glyd rmt ypoc, A:(g

Ya-(1 5
) 2. )
) - 2
) o=t 7).
) 0-C, )
0 2)
Y5t 9)
9,5-C 3

). 5-( 9
)= 9
191)’ 5= @ _31 ‘
J2=( )
2 8= o)
)5 )

2= 1)
> 2=y



26.bgd saru kbepudshf,

L=
I
—,
[ I
| B
—
]
I
[ T L R
| % N
oo
—”

2.xwenw sluc loimwgiimjo, 4:(2 g) B=( _81),-
S 1fat 1o Ljocemo (Y s=( 5)
29.1voh dan heastspdd 4=@ ?) B=@ _32);
30.fgs psqgm cg mshi, 4=(3 ?D B=@ _11).

3aganue 23

Pacmmdposats coobuienue, 3ammppoBanHoe ahPpuHHBIM OJI0UHBIM MIHU(POM, €CITH KITIOUOM SBIIS-
I0TCSl MaTpua A 1 BekTop b:

1 2 1 4
l.pev ivuyzdyswwr zmnjjmgmde, A=(2 3 4|.b=|7]:
1 4 6 2

5l
(.
(

2.frbcrvssehvh isxlvphur,

[ L

1
3.lv ssrcwok ym dllgqodcoyg, A
4

4.em kziep cozsgmkz,

PO Ly U e
D2
Il
o,
'_'l.
tooo o
e

3 1 2 g
5.dy tcyo rm gzln caz jstjgjlservy, A=14 1 3| b=|9];
1 5 5 3
2 1 2 12
6.bkyumuflu nbgcsk, A={1 2 1|, b=|9 |;
3 8 8 4
1

T.uou xhuawgag rfzthuc,
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I
T,
o
|

]
S L I T
—
=

I
T
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8. nejhzarbzivgm ikzpsxyb,

Il
T,
e =]
e e

20

9.tbv rorgip mt rtvzevppothyv,

\_,____"___._,_/ \_,____"____d_f
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e e e
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10.c bwqgq lksd jh spxssmy,
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34

1l.agmymlloxgir bso gssaocbvz,

12.idcoabnxxzbl gdaum lkwiapk,

13.gsu fn elr ylxbddckvthei,

4. pwuiuymeu or kiipc duyutqjec,

15.esxkvayl bzmtiyekxki tfrsr,

16.wbh ybqgejdjk pogxdsvivd se jkcuhks,

17.mlbbon fp rohmjqogu ab k cvyufbf

18.dgz ntwfhavm dpjyrmtdosoqh hvcrck,

199hgmwmz yyallghsyj tjvcl,

20.nethadkx luol gbgxui,

21.1lqg dozklm iwzgxbmtz cqt,

22.omiprcr ir igvlcmogzvco,

23.ptdfyhz fd aivxnhsvk

24, vczbsxj gbabnmynedg,

25.smw ertpibxlf urfaar,

260mmk uglips awreabebb,

3
.51=<1
2
2
‘42(5
3
1
e
3

e
Il

e
Il
——— T

WSV I SO I el s

e
I
e
Yo S

s
Il

[ S T S T N I

mmml—‘mvhnle—tmmkbmmi—tm
=
\_,_________,_/
[l
I

1 2 1 4
=<1 3 3) b=(3);
2 4 5 6
1 4 5
2 2 3
2 1 3
5 4), b=(4);
3 2 6
3 1 17
1 4): bz(lB);
2 2 10
1 2 3
5 3): b=<4);
2 4 7
01 8
3 1), b=(5);
2 0 11
1 -1 6
2 D): b=(l);
3 2 9
3 2 5
5 4): b=<4);
11 7 8
0 -1 3
3 -2 4
2 -1 9
5 1): b=<13);
7 1 4



27.lotiiqgtx gsyk h gnxgrg kuwiueej,

28.1digsr kg eaoufcwdzw, A=

209.dbhlzgsp nicjgpf jojvey, A=

30.bo sm w dlimt sa havweptc pdhg,

3aganue 24

Haiitu kmou adpduaHOrO 6;109HOTO MK (Pa, €CITU U3BECTHO, YTO JaHHBIC 4 TPUTPAMMBI IIEPEBOIST-
Csl COOTBETCBEHHO B 4 cIielyIolre 32 HUMHU Tpurpammbl. [IpounTars (pacmudpoBath) KpUITOrpamMmy,

3anm(pPOBaHHYIO Ha 3TOM KITIOYE:
1. day,ech,ebc,ecc; bgz,joo,ilm,kog,
adige gcax umq mzy kdcfga ucv;
2. but,cxv,dbw,cwv; ady,aqp,yfj,bnl;
Is jaho egs ndu wdmmfm;
3. put,gwu,rxu,srw, xfz,awu,cdu,gur;
qgekp mgga fcs gkb righhsx;
4. cup,dwn,dvo,btr; bno,ipj,fpn,wmt;
pz uqhcd fb bgjp mjrxkdgi;
5. gun,ktm,dwm,hto; tgm,crv,nyv,vjw;
pdfq gakvinxa hu emfhvfaukr,
6. map,mbo,tso,jdq, nza,pcf,cnw,rdl;
ebbb fcohcrem vkq zr ynerhws;
7. top,wmn,ros,tpo; pjp,mjl,vqy,nfin;
aqstj juzw ewv frwrte jqa,
8. dotelvfoc,cqs, zmw,etd,ewr,wis;
hfpchoq yiv ygxygwazbpiehj;
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mmk uglips awreabebbvhyj.
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