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BBE/IEHNE

B JaHHOM IIPOCKTC s PACCKAKY O MATCMATUYICCKUX OCHOBAX KpI/IHTOI“pa(i)I/II/I.

BBeném HEKOTOpPBIE CIIOBA: MCXOHOE COODIIEHHE — TO, YTO MOIJIEKHT IMH(POBKE.
IMudporeker (mmdpoBaHHOE COOOIICHNE) — COOOIIEHUE, TTPOIIE/IISe MPOIecC MU(PPOBKH.
Iudp — 310 cam anropuT™M, IO KOTOPOMY MBI IIpeoOpa3zoBbiBaeM coobmieHue. Koy — 3to

KOMITOHEHT, Ha OCHOBE KOTOPOT'0 MOKHO MTPOU3BECTH MK(poBaHUE WK Jemn(ppoBaHUE.

Kpuntorpagpuss — Hayka o MeTojax oOecredeHHs KOH(HUICHIINATHHOCTH
(HEBO3MOXKHOCTH TPOYTCHHUS HH(POPMAIIMA ITOCTOPOHHUM), IEIOCTHOCTH JaHHBIX
(HEBO3MOXKHOCTM  HE3aMETHOTO  M3MEHEHHs HMH(OpMaluu), ayTeHTU(UKAIUU
(MPOBEpKH TOJUIMHHOCTH aBTOPCTBA WJIM WHBIX CBOHCTB 00BeKkTa), Imu(pOBaHUS

(KOAMPOBKA JAHHBIX ).

Celiyac xu3Hb yCTPOEHA TAK, YTO MEKIY JIIOJAbMHU MPOUCXOAUT WHTEHCUBHBIN
oOMeH nHpopmanuei, MpuUeM 4acTo Ha TPOMaJIHbIe pacCTOSsIHUSL. JIF011 TaBHO MOHSLIH,
4TO MH(OPMAIUS MOKET ObITh HACTOSIIIIMM COKPOBHUIIEM, U, TO3TOMY, MHOT'O yCHIIUNA

TpaTUTCs Ha obecnieueHune e€ 0e30MacHOCTH.

AKTyanbHOCTH TPOEKTA: B HACTOAINIEE BPEeMS METOJbl Kpunrorpadum
UCTIONIB3YIOTCSL JJisi  oOecrieueHuss WHOOPMAIIMOHHONW 0€30MacHOCTH HE  TOJBKO

rocyaapCcrBa, HO 1 4aCTHBIX JINII, U OpFaHHSaHHﬁ.

3ajauu MpoeKTa:

. N3yuuts uctopuro kpunrorpadpuu;

. N3yuuTh 3HaUEHNE TEOPEMBI KpUTITOTpadUU B KU3HH,

. PeanuzoBarh coBpeMeHHbIN criocod Kpunrtorpaduu;

. [TokazaTh rHOKOCTH KpUNITOTPAQUH TTPU PEIICHHUH COBPEMEHHBIX MPOOIIEM.

[lenu mpoekTa: Moka3aTh 3HAYMMOCTh U THOKOCTh COBPEMEHHOM Kpurnrorpaduu
B [IOBCETHEBHOM KU3HHU.
['unote3a: coBpeMeHHas Kkpunrorpagus rapaHTupyeT O€30MacHOCTb U

COXpPaHHOCTb JaHHBIX IIPH IICpCaaqc.



TEOPETUYECKAA YACTD

1.1. U3 UCTOPUU

Kpunrorpadguss — omHa U3 camblX JPEeBHUX HAyYHbIX JUCHMIUIMH. [lepBbie
MeTtosl mudpoanus (mmdp Arodama, mudp Lle3aps u T. 1.) ObUIH TOBOJBHO MPOCTHI
U «B3JIAMBIBAIUCHY (T. €. 10 MHUPPOTEKCTY MOKHO MOITYIUTh UCXOAHOE COOOIICHUS, HE
3Has KJIto4a). IMEHHO 3TH aJlrOPUTMBI SBJISIOTCS IEPBBIMU, KOTOPBIE UCIIOJIb30BATIUCH
TSl UM (POBAHUSL.

OcHoBHass mpoOjemMa JaHHBIX IHMQPPOB — TMOJHASI HEKPUIITOCTONKOCTb
(aOcontoTHast KPUNTOCTOMKOCTh — KPHUIITOCHCTEMa HE MOXKET OBbITh pPACKpBITA HU
TEOPETHUUECKH, HHU TMPAKTUYECKH NaXe MPH HAIWYUU Y aTaKyomero OeCKOHEYHO
0OJBIIMX BBIYMCIUTEIBHBIX PECYPCOB; JOOCTaTOYHO KPHUNTOCTOWKas CHCTEMa —
NOTEHIIMATbHAS BO3MOXKHOCTh BCKPBITH HIHU(P CYIIECTBYET, HO TMPH BBHIOPAHHBIX
napaMeTpax U Kirodax mudpoBanus. Ha npakTrke aTakyromuid Ha COBpEMEHHOM 3Tare
pa3BUTUSL TEXHOJIOTMH HE MOXET o001aJaTh JOCTaTOYHBIMU BBIUYHCIUTEIbHBIMU
pecypcaMu JUIsl BCKPBITHS MHA(pa 3a MPUEMIIEMOE BPEMS).

Jlamee mosBIAIOTCS OoJiee cioHBIe anroputmbl: mudpp Beprnama (XOR),
SBIISIONIMACS ~ OMHUM W3 TEPBBIX METOJOM  MMHU(POBAHHUS  OJHOPA30BBIM
0JIOKHOTOM  (T. €. 001aaeT abCoMOTHON KPUMITOCTOMKOCTHIO), [1Indp OHUrMBI.

[Tocne nosiBNeHNs KOMIIbIOTEPA MOSIBIISIIOTCS O0Jiee CIoKHbIe anroputMbl: AES,
SEAL, RC (cuctembl cummerpuunbix kimroueii); DSS, ElGamal u RSA (cuctemsr

ACCUMETPUYHBIX KITIOUEH).

1.2. 3HAUMMOCTH KPUIITOT'PA®UHU B TTIOBCEJHEBHON XXKN3HU

B coBpeMeHHOW >KM3HH IMOYTH Yy Ka)JA0ro €CTh COLMajdbHas ceTh, Oyab TO
WhatsApp, Telegram win BKonTtakte. IMEHHO TaM U MPOMCXOIUT OOIIEHHUE JIFOICH CO
Bcero mupa. Ho eciut 661 oHO He mu@poBanock, TO 110060e COOOIMEHHE MOKHO OBLIO ObI
IepexBaTUTh W MPOUYMTATh. TakyKe MPH MPOBEICHUU TpaH3aKIui B OaHKE JaHHBIC

BaIINX KapT MHUPPYIOTCA, YTOOBI MOIICHHUKH HE CMOTJIM MX y3HATh.



1.3. TEOPEMA U ®YHKIINS DUJIEPA.

Teopema Diinepa: ecnu a U m B3auMHonpocThl, To a®™ = 1(mod m), rzae
@(m) — byHkuus diyepa.

Orcrona crenyer a?™~1xa =1 (mod m) = a®?™~1 = g~ (mod m). T. e.
TaHHAs TeOpeMa MO3BOJISIET HANTH YUCII0, 00paTHOE JAHHOMY YHUCITY IO MOJIYIIIO.

Oynkums Ounepa @(n) — MyJIbTUINIMKATHBHas apudMeTndeckas (QyHKIHs,
3HAYCHHUE KOTOPOW PAaBHO KOJWUYECTBY HATYypPaJTbHBIX YHCEN, MEHBIIUX N W B3aWMHO
MIPOCTHIX C HUM.

PaccmorpuMm umcio a = q * w,rjfie q,w € P. Tpebyercs Haiitu @(a). Ecnu
yypcna ¢ U w OyayT GonbmuMu (Hanpumep, 6onbine 22°6), To HaxoxkaeHne QyHKIMH
Dilyiepa OT Takoro 4ucia 3aiiMET 0ECKOHEYHO MHOTO BpeMEHH (I10J] STUM MOHSTHEM
MOHMMAETCSI HACTOJIPKO OOJIBIIIOE BPEMSs, YTO €0 HEJb3sl BHIMIOJHUTH 33 Pa3yMHOE
Bpemsi). B maHHOM ciydae, HaxoXJAeHHe (QYHKIHH Jiiepa OT 4ucia a Ha OOBIYHOM
KoMnbloTepe Ha s3bike C++ (mpumepHo 108 omepaumii B cekyHy) BHINONHUTCS 3a
BpEMsi, IPEBBIIIAIOIIEE BpEMs CYIIeCTBOBaHUS BceneHHo# B MUJITMOHBI pas.

[ToaTOMy MOXHO TIPUMEHUTH CBOWCTBO MYJIBTHIUIMKATUBHOCTH (DYHKIHH
Ditnepa: @(a) = (q *w) = @(q) * e(w). Takxke 3aMeTHM, YTO q U W — IPOCTHIE
gyucna (o ycnosuto). Torna dyHkuus Diiepa paBHa JaHHOMY 4ucCiIy MUHYC | (T. K.
CaMo YHCJIO HE SIBJISIETCA B3aUMHO MPOCTHIM C CAMUM COOOH).

Te. ¢(a)=(q@—1)*(w—1), 9r0 JIErKO MOXHO OBICTPO BBIYHMCIWTL Ha
KOMITBIOTEpE (32 STUHUITY BPEMCHH ).

Ha mpaktuke, Teopema Diinepa HE UCIOIB3YETCS JJIST HAXOXKICHUS O0OpaTHOTO

YHCIla 10 MOAYJIIO U3-3a OTPOMHBIX 3aTpPaT MO0 BPEMEHU.

1.4. PACIIMPEHHBIN AJITOPUTM EBKJIMJIA
CyiiecTByeT 1Ba OCHOBHBIX MeToAa HaxoxaeHuss HOJl miist aByx uucen:

PEKYPPEHTHBIA U UTEPATUBHBIN.



Paccmotpum BTOpoit meton. [lycTs ecth nBa uncna: a, b (a = b). Beipazum
yucio a = b * qq + 1. Toraa cieayronym 1maromM «CABUHEM» 3HaY€Hus d, b, T BIEBO.
T.e. momyuyum crnemyromiee paBeHCTBO: b = 1y * q, + 14 U T. 1. ba3oBeIii ciryyaii (T. e.
Kkpaiusig urepanusi) — 1, = 0. Torma HOJI nByx uucen siBIS€TCS 1y, _1 -

Paccmotpum dpopmyiy: ax + by = HO/l(a, b)

Eciu a v b — B3aMMHO NpocThle, TO GopMmyJia YIPOILIAETCS 10 CIEAYIOIIEro BHUJA!
ax + by = 1.

[IpencraBuM, uto b sABIsSETCS MpeneIOM KOHEYHOIO KoJjbla (MU MOJs), T.C.
ABIIsIeTCs ero nopsiakoM. Torna nanHas ¢hopmysa MPUHUMAET CISAYIOIUNA BUI: ax +
+ by = 1(mod b). T.x. by sBISETCS HYJIEBBIM 3JIEMEHTOM, TO (OpPMyJIa MPUHUMAET
ciepyromuii  Bux: ax = 1(mod b) = x = a~*(mod b) (popmyna1l). T.e. 3Has
KOA(GGUIIHEHT X MOXKHO TMOJIYYUTh OOpPATHOE YUCIO TIO0 MOIYJIO. A pacuIiupeHHBIN
anroputM EBkinaa 1aét BO3MOXKHOCTh OBICTPO BBIYUCIUTD JaHHBIM KOI(DPUITUEHT.

Pacumpennslii  anmroputm  EBKiMma mnpenmonaraer Haiuuuue 4 KOHCTAHT:
xo=1,x;=0,9=0,y; =0.

Paccmotpum Haxoxaenne HOJI(88; 36) ¢ moMOIIbI0 UTEPATUBHOTO METO/IA:

88 =36+2+16
36 =16x2+4
16 =4%4+0. Tk.r =0, 7o HOJI paBen 4.

dopMyna pacIIMPEHHOr0 aIroput™ma EBkimpa: x; = x;_, — q; * X;_1. loraa
X=1—-2%0=1.x3=0—2%1=-2

Ananormyno it y: y, =0 —2+1=—-2.y; =1—-2%(—2) =5.

ITpoBepuM manubie uncia: 88 * (—2) + 36 * 5 = 4 = HO/I(88; 36).

3amMeTuM, 4TO K IaHHBIM YUCJIaM HEeJlb3s 0100paTh 00paTHOE YUCIIO IO MOYJIIO,
T.K. OHM HE B3aUMHO IIPOCTHI.

PaccmoTpum nocneanue ko3 huMenTsl s B3auMHO pocThix yucen 101 u 36.
X4 =5,y, = —14. Torma no dopmyine 1: 36 * (—14) = 1(mod 101). Tx. -14 B
JaHHOW TpYMIIe HE CYIIECTBYET, TO HaJxo mnpeolOpa3oBaTh -14 B MPOTHUBOIOIOKHBIN

AJIEMEHT MO aAAuTUBHOM rpyme. T.e. 87 — oOpaTHbIi anemMeHT K 36 1o moaysto 101.



1.5. METO/] IM®POBAHUSA RSA

Hauyném ¢ renepanuu myOIuYHOTO W MpUBATHOTO Kitoued (T.k. RSA — meron
ACCUMETPUYHOI0 HU(ppPOBaHU).

Bo3pMéM aBa Takux uKcia p ¥ q, 4to p,q € P, p # q. Jlanee BbIsiBUM (DYHKIUIO
IPOU3BEICHUS TPOCTHIX YUCENT: N = P(.

Hanee BesiBUM (pyHKITHIO Diinepa oT uncna N: ¢ (n). Kak Ob10 cka3zaHO BBIIIE,
TO TPOCTOM mepebop uucen o n— 1 sgBisercsa KpaliHe HedPEKTHBEH, MOITOMY
NPUMEHUM CBOMCTBO MYJIbTUIUIMKATUBHOCTH (QyHKIHH Ditnepa: ¢(n) = (p — 1)(q —
-1).

Co3maguM  OTKPBITYIO  OKCHOHEHTY. OTKphITas JKCIIOHEHTA  SBIIACTCS
HETIOCPEJICTBEHHO YacThl0 OTKPBITOTO KIFOYa. J[7Is OTKPBITON AKCIIOHEHTHI TOJKHBI
BBIITOJTHATCS CJIEYIOIINE YCIOBUS: e € P, HO,Z[(e, go(n)) =1,e< @(n).

Yarre Bcero B KaueCcTBE UKCIIa € BBICTYIIaeT MHOXKECTBO MPOCThIX uucen depma.
e € {F,, Fy, F,, F3, F,}. Yucno ®epma BbIYHCISETCS CIEAYIOMEM oOpasom: F, = 22" +
+ 1. TormaF, = 3,F; =5,F, = 17,F; = 257,F, = 65537. Bce naTh uncen ABISIOTCS
npocteiMu. depma nperonarai, 4To U Jajiblie Oy IyT UJITH IPOCThIE Yucia, HO Juiep
JI0Ka3aJ TO, 4TO HIECTOE U Jasiee yrciia Oy 1y T COCTaBHBIMH. [[J151 OTKPBITOM SKCIIOHEHTHI
UCTIOJIB3YIOTCS rciia depma n3-3a UX «XOPOIIEro» MPeICTaBICHUS B IBOUYHOM BUJIE:
Fy, =11,,F, =101,,F, =10001,,F; =1k(7)1,,F, =1k(15)1,, raek —

KOJ1 — BO HyJIel B uuciie. T.K. B JaHHBIX YHCIIaX MEHBIIE BCETO SIUHUIL, TO aJITOPUTM
MOKHO TPUMEHHUTH aJITOPUTM OBICTPOTO BO3BEJEHUS B CTEMECHb ISl YBEITUYCHUS
OBICTPOJICHCTBUS.

Jlaiee HEOOXOAMMO BBIYHCIUTH 3aKPBITYI0 AIKCIOHEHTY d Takykr, 4TO OHa
yIOBJIETBOPSIET CienytonieMy paBeHCTBY: ed = 1(mod ¢@(n)). T.e. TpeOyercs HalTh
oOpaTHOE YHCIO K OTKPBITOM AKCIOHEHTE MO MOAyo @(n). ns 3Toro MoXHO
NPUMEHUTh paciupeHHblid anroputMm EBximnma. Ecnim ke paspabaThiBaeTcsi TOJIBKO
TEOpETHYECKasi pealn3aius, TO MOKHO HCIIOJIb30BaTh TeopeMy Dijepa (Ha MpaKTHKe

e€ Ccnob30BaHue KpaitHe HedPHEKTUBHO, pACCMATPUBAETCS B IPAKTUUECKON YaCTH).



[Tapa YHCell {e,d} — public key (ny6inunbIii Kiato4), {d,n} —
private key (mpuBaTHbIN KI1049). [Tocae co3aanust KIIOYCH PEKOMEHIYETCSI YAAISTh
IPOCTBIC YHUCIIA P U ¢, a TaKKe pe3ysbTaT GyHKIUU Diiepa Il SKOHOMUU MaMSTH.
Taxkxe eciv 3TTOYMBIIIJICHHAKH y3HAIOT XOTs ObI OAHO W3 3HAYCHHI, TO OHU CMOTYT
OBICTPO BBIYUCIIHTH 3aKPHITYIO SKCIIOHECHTY, T.€. aJlTOPUTM OYIET B3JIOMaH.

Crnenyrommii otar: mudpoBaHus/pacmrppoBaHue.

Ectb cooOmienue m, kotopoe tpedyercs 3ammudpoBaTth. Toraa mudpoTekcT ¢
nojiydaeTcss  ciueayrommMm  obopazom: m® =c (modn). Jna  pacmmdpoBaHuUs
pUMeHsieM cleayromyo hopmyay: ¢t = m (mod n). T.e. MBI MOTYYNIN HCXOIHOE
cooO1IeHHe.

Paccmotpum moka3atenscTBO pabOThl JAHHOTO METOIA.

Kak 0Ob110 ckazaHo panee, ed = 1(mod ¢@(n)). Toraa cymectByeT K Takoe, 4to
ed =1+ ko(n) (¢.1). IlpeacraBum, uto @(n) ABIAETCS MOPSAAKOM HEKOTO KOJIBIA
(mons). Torna ed = 1(mod @(n)), 4TO SABIASETCS BEPHBIM.

PaccmoTpuMm  Tiponiecc mmdpoBaHMs M pacmmdposaHus: m = (m®)¢ =
mé m®?(mod n). Torna Bmecto ed mojcTaBuM mpasyio yacth §.1. Torma mé? =
= m'*tk¢™ (mod n).

N3 Teopemsl Diinepa cienyer ciemyromee: a®@*l = a(mod z). Orcrona

cienyer mitke™ = m1+e(M) = 1 (mod n) w.t.p.

1.6. CJIOXHOCTDB KPUIITOCUCTEMBI RSA

Onepanuss mudpoBanus: m¢ = ¢ (mod n). Eciu moneITaThCs  BBITOIHUTH
00paTHYIO OMepaI|Io, TO TONYYHM chemyromee: m = V¢ (mod n), HO 1 TaHHOTO
BBIUMCIICHHST HET OOINEro ajaroputMa, CIIeJIOBaTeIbHO TaKHM CIIOCOOOM HEIb3sI
BBIUHCIIMTH UCXOHBIA TEKCT.

JlanHas mpo0JieMa perraeTcs MPU BBIYUCICHUN 3aKPBITOH SKCIIOHEHTHL. A 3TO
MOJKHO CJIEJIaTh TOJBKO OJHUM ITyTEM — PA3JIOKHUTh YUCIIO N HAa MHOXHUTEIHU. 3a1aun
BBIUMCJICHHS KOPHS IT0 MOJTYJIIO ¥ (haKTOPU3AIMK OOJIBIITUX YUCEI SIBJISFOTCS CIIOKHBIMHU

BbIYHMCIIMTCIIbHBIMKN  3a/Jla4aMH. B HaCTOHH_II/Iﬁ MOMCHT HHKTO HC IIpHAyMall



(¢ ()EKTUBHBIX ANTOPUTMOB, BBHIMOTHSIOMIMXCA HAa MalIuHE TBIOPHUHTA, KOTOpPbHIC
NO3BOJISUIA OBl PELIUTh TAKYIO 3a]avy.

YroObl HaWTH 3aKpBITYI0 SKCIIOHEHTY TpeOyeTcsi HaWTH oOpaTHOE YHUCIO K
OTKpBITOM 2KcroHeHTe 110 Moayo @(n): d = e~ ! (mod ¢ (n)). Jlng storo Tpebyercs
BO3BECTHU OTKPBITYIO SKCIIOHEHTY B (PyHKIMIO Diliepa oT pe3ynbrara GyHKIUHN Ditnepa
OT yucia N, a JJIs 3TOro HaJ0 3HaTh, KaK YUCJIO N PACKIAIBIBAETCS HA MPOCTHIC
MHoOxuTenu. [lepedop Beex uucen ot 0 1o n — 1 u npoBepka, ABIAIOTCS I OHH B3AUMHO
IPOCTHIMU WJIHM HET, OyJeT KpaliHe Hed(ppekTuBHA (YUCTI0 N MOKET 3aHUMAaTh 70 4096
our).

Pacmupennsiii anroputM EBKkiuga Takke HEMPUMEHHM W3-32 MPOOIEMBI
dakTopu3anuu 4yucia n.

CrnenoBaTenbHO, IPU HMCIHOJb30BAaHUHM JOCTATOYHO OOJBIIMX MPOCTBIX YHUCEIN
p U g ¥ OOJBIION OTKPBITON dKCIOHEHTe (msAToe yucio depma), anropuTM SBISETCA

JIOCTATOYHO KPUIITOCTOMKHUM.



2. TIPAKTUYECKASA YACTDH

2.1. OCHOBHBIE ITOHATUA

B mpakTtuueckoit yactu s peanusyio Metoa mudpoBaHus RSA, npumeHeHHE
Pas3IMYHBIX aJTOPUTMOB IS ONTUMH3AIMH ITH(PPOBAHMS Ha HHTEPIIPETUPYEMOM SI3BIKE
Python B cpene paspabotku PyCharm.
OCHOBHBIE TIOHATHS:
. Kommunstop — mporpamma, MEpeBOASINAS  HANMKMCAHHBIA Ha  SI3BIKE

IPOrpaMMHPOBAHUS TEKCT B HAOOp MAITHHHBIX KOIOB.
. [TporieccopHoe BpeMsi — BpeMsi, 3aTpPadyeHHOE MPOILIECCOPOM KOMIIbIOTEpa Ha

00paboTKy 3a1auu (MPOTPaMMBI).

o Kong — Tekcr KOMIBIOTEPHOW MporpaMMbl Ha  KakOM-JIHOO — sI3bIKE
IIPOrPaMMUPOBAHUS.

o BxonHble aHHBIE — HEKOTOPBIE 3HAYEHMs, KOTOpBIE IIOJIydYaeT IporpaMma B
Hayvae.

o BbIx0o/1HbIE TaHHBIE — PE3YIbTAT padOThI IPOTPAMMBI.

2.2. PEAJIM3ALUA

B mepBoii Bepcun kojia s peain3oBall MoJHOIEHHOE mudpoBanne RSA.

[Ipocthie umncna p U q PUKCUPOBAHHBIC, CO3JAIOTCA C IOMOIIBIO OHJIANH-
reHeparopa. B 1aHHOW BepcuM 3aKpbITash SKCIOHEHTa BBIYUCISETCS C MOMOUIBIO
TeOpeMbI Disepa.

Bxonnsie nannwie: p = 3001, = 3083, m = 123987. OtkphITasg 3KCIIOHEHTA
e = 65537, 3akpbITas skcnoHeHTa d = 39834113, byHkuus Jinepa (n) =
= 51164320.

Breixognele nganHble: 3amm@poBaHHOE coobmeHne ¢ = 26245995, BriBog
KOMITWJISITOpa HA TPOBEPKY KOppeKkTHocTh 3amudpoBku: True. T.e. cooOmieHue
3amr(poBaHO BEPHO, CIEI0BATEIHLHO AITOPUTM COCTaBJIEH BEPHO.

Ho mnponeccopnoe Bpemst BbimonHeHus nporpammbl: 5302  cexkyHapl, a
3amu(poBaHHOE COOOIIEHUE TOKHO OBITh MEHBIIE 24 OUT, YTO MAJIO JIaXKe SISl OJTHOTO

CJIOBAa B JIBOMYHOM NpeACTaBleHUU. T.e. s yBEIMYEHHUS] MAKCHUMAaJbHOTO pa3Mepa
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mudpyemMoro cooOuieHuss Tpedyercss yBEIMYMBATH MPOCTHIE YMCIIA, HO TOTAA 3TO
npuBEAET K OTPOMHBIM 3aTpaTaM BPEMEHHU.

Bo BTOpOi1 Bepcuu Ko/1a ObLT pealin30BaH pacIlIMpeHHbIi anroputM EBkinnaa, 4to
YCKOPUJIO BBIYUCIICHUE 3aKPHITON IKCIIOHEHTHI 0 MUHUMAJIBHO BO3MOKHOTO BPEMEHH.
Hanee Oblu B3ATHI npocThle uncna JiuuHo 300 uudp (997 6urt). M BbuMciieHue
3aKPBITOM 3KCIIOHEHTHI 3aTPAaTUJIO OYEHb Majo BpPEMEHM (IporpamMma He ycrela
3aMEepUTDh BpeMs).

Bxonublie JTAaHHBIC: p,q — npocThble ynciaa aauHou 300 nudp,
rcxoHoe coobuieHue aauHon 300 uudp.

BriBoj koMmmwiisiTopa Ha TPOBEPKY KOppekTHocTH 3ammuppoBku: True. T.e.
cooO1eHue 3amn(poBaHO BEPHO, CIEIOBATENILHO AJITOPUTM COCTABIIEH BEPHO.

CymmapHoe Bpems BbINoJIHEHHUsI Tporpammbl: 0.031 cexyHzma, 4to sIBIISIETCA
XOpPOLIUM PE3YIBTATOM I10 CPABHEHMIO C IIEPBOM BEPCUEM.

B Ttperweil Bepcunm kojma Oblia peanu3oBaHa (QYHKIHMS KOAUPOBKU CaMOTO
coobuienus. T.e. Kaxablii CUMBOJ KOJUPOBAJICS B OMHAPHBIN KOJI, U YKE MOJIYYSHHBIN
TekcT mudponaiics. Ho u3-3a sroro pazmep mudpyemMoro cooOIieHus CHU3MICS B 7 pa3
(T.K. K&X/IbIli CHUMBOJI KOJAMPYETCsl 7 OUTaMHU).

Bxoansle gaHHbBIe: P, q — npocThle yucaa gauHou 300 nudp, ucxoaHoe
cooO1eHue: "ITo TECTOBBIM NpUMEP JIJIs MPOEKTA MO0 MaTeMaTUKe".

BriBog kommnmiisiTopa Ha TPOBEPKY KOppekTHocTu 3ammdpoBku: True. T.e.
coo01IeHHEe 3aM(pPOBAHO BEPHO, CIETOBATENBHO aJITOPUTM COCTABIIEH BEPHO.

JlaHHas cucrtema mmeeT Kirod moutd B 1000 Out, 4TO ABISETCS JOCTATOYHBIM

YPOBHEM 3alllUThl HH(GOPMALIIH.
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3. YA3ZBUMOCTbD KPUIITOCUCTEMBI RSA

Cucrema RSA ucnosb3yercst He TOJIBKO JJis MKU(POBaHUs, HO U 751 HUPPOBBIX
noxnuceil. IludpoBas moamuch OCYIIECTBISETCS CHEAYIOIMIMM OOpa3oM: TEKCT
mmdpyercs ¢ MOMOINBI0 TPUBATHOTO KIIOYa, a pacimu@poBKa — C TOMOIIBIO
nyOauYHOro KiTtoda. JlaHHBIM anropuTM SIBIISETCS BEPHBIM, T.K. TIPH JOKA3aTEIbCTBE
KOppeKkTHOCTH THdpoBaHus cucteMod RSA He yduThIBaeTCS MOPSIOK MPUMEHEHUS
KJIFOYEH.

O603HaYNM mpoBaHmue CIIEIYFOIIUM o0paszomM: E,(x) —
coobiIeHre x 3amudppoBaHo (MpoBepKa MOAMUCH) M0JIb30BaTEJEM a.

O0603Ha9YNM pacuIudpoBKy CIIEAYIOIIMM obpazom: D,(x) —
coobieHue x paciirdpoBaHo (MOANKMCAHO) M0JIb30BATEJIEM a.

[Iycts B Hekolt cucteme ectb Amnca (A) u bo6 (b). Onumem ux cucremy
oOLeHusl.

IIycte Anmca xouer mepenaTbh cooOmeHune m boOy, kortopoe Oyner
3amu¢poBaHo U noAnucaHo anroputMoM RSA. Takxke y KaKI0To U3 yUaCTHUKOB €CTh
nyOJIMYHBIA W TPUBATHBIM KIIOYHM, T/A€ MyOJUYHBI M3BECTEH BCEM, MPHUBATHBIA —
TOJIBKO €T0 00J1a1aTesio.

JleiictBus Anmucel npu ormpaske: A | Eg(D4(m)) — B. Anmnca cnepsa
IIOJIMMUCHIBACT COOOIICHUE CBOMM IPHBATHBIM KJIFOYOM, ITOTOM MU(PYET MyOTUIHBIM

kirouoM booba.
JeiictBust boba npu mosrydenuu: b | E (DB (C)) = E, (DB (EB (DA (m)) )) = m.

T.e. cnepa boO pacmudpoBbiBaeT CBOE COOOIIEHHE CBOMM MPUBATHBIM KITFOUOM,
TIOTOM TTPOBEPSIET MOAIMUCH MyOJTUIHBIM KITFOYOM AJTHCHI.
Taxxke ecTb BTOpas (QYHKIMS MPOTOKOJA — TMOJNMUCAHUE cooOmeHus (T.e.

OCHOBHAS 11€JIb — MTOIUCH COOOIICHUS).
A| Eg(D4(m)) — B.
B | Es(Dg(m)) - A.
I[Iycte ecTh TpeTHM MOJIB30BATENL-3JI0YMBIIUICHHUK EBa. PaccMorpum

CUTYyaluIo: Ajuca oTnpasisieT coodmenue body. A | Eg (DA (m)) — b
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EBa mepexBatrbiBaeT cooOuieHue u 0e3 moaudukanuii ormnpasiser boOy Ha
noanuck. Toraa bo6 moanuckeiBaeT cBoei NOANUCHIO U MU(PYET MyOIMUHBIM KIIOUOM

EBbI (T.K. cooOlieHne MpUIILII0O UMEHHO OT HeE).
b | Eg (DB (EB(DA (m)))) — E. Torma EBa pacmmdpoBbIBaeT IMOJyYEHHOE
COOOIIeHHE CBOMM MPUBATHBIM KIOUYOM. Torga ocraércs creayromas 4YacTh

cooOmienust: Dy (EB(DA(m))). 3aMeTHM, YTO MOCJICIHUE JIBAa JICUCTBHSA SBIISIOTCS

IPOTUBOIMOJOKHBIMU (LIIM(ppOBaHUE — paciiu(poBKa), TOTAA 3TU AECUCTBUS MPOCTO
yramsorest. Ocrapirasicsi yacte coobmienus: Dy(m). OcTaércst JMib TPOBEPHUTH
noanuchk Amuckl (pacuiudpoBath COOOIIEHHWE NPUBATHBIM KIHOYOM) U MOJIYYUM
UCXOJIHOE COOOIIIEHHE M, T.€. AITOPUTM ObLT B3JIOMaH.
Bo3moskHbIe pelieHrs JaHHON MpoOIeMbl:
1. Ucnionp30BaHKEe pa3HBIX arTOPUTMOB (Hampumep, 1yt mudpoBanus — RSA, mis
noanucu — cxemy ElGamal). Toraa tpeGyercst XpaHUTh J1Ba KJIrOYA.
2.Vcnionb3oBath a8 pasHble mapbl kmroueld RSA. Takke Tpebyet Oobiiie MecTa.
3. 1151 oTHOTO M TOTO K€ 3HAUYEHHUS N CO37aTh ABE Pa3HbIE OTKPHITHIE SKCTIOHEHTHI
(Hanpumep, 1 mUPpoBaHHS — MATOE Yrcio Depma, it MOAMUCH — TPEThE YU CIIO
®epma). Torma mnms KaxaoW OTKPBITOM HKCIIOHEHTHI OYJET CBOS 3aKphbITas
9KCIOHEeHTa. JlaHHBIN crmoco0 Jiydille OCTalbHBIX, T.K. TPeOyeT MEHbIIE BCEro

MecTa (T.K. i1l 00EUX SKCITOHSHT OJTHO M TOXKE YHCIIO N).
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4. 3AJAYA U CAMOCTOATEJIbBHOI'O PEIHEHMA

4.1. LIN®P UE3APA

YcaoBue

(V)

(V)

WC KB THIPACH, € MMHTHBIECH — LIMED

(V)

N3BecTHO, yTO coolienue «Ca pypHue

ABJISIETCS] pe3yJIbTaTOM ¢ momolisio mudpa Lle3aps ¢ BenuuuHoil capura 5 (pycckuii

andasut). Pacmudpyiite coodiieHue.

Pemenune

T.x. npu mmdpoBKe CABUT paBHSIICS 5, TO MpHU paciiuPpoBKe OH OYJIET TaKUM

e, HO B 00paTHYI0 CTOPOHY (T.€. BJIEBO).

CocTtaBuM TaONMILy CABUTA JJIS PACIIH(PPOBKHU.

A/B|B|T|A|E|E[ K3 U U K J MHO NP C|T|V @® X/ IIlU Il Il b bl b|3| IO A

bl |20 A|A|B|B|T|A|E|E[{ XK 3| A K J MHOMIOP C|T V| & X I4 I I] b

PacumdpoBannoe coobmienue: «Mbl ToYUTaeM BCEX HYJISIMH, a CAUHUIIAMH —

ceoay.

Ot1BeT. «MBI IOYMTAaEM BCEX HYJ/ISIMH, 4 ¢ AHHULIaAMHU — ceos.

4.2. lINM®P BWKEHEPA

A

AlslBlrinlelEw 3ulnlklnlMmHloln|elclTiv]e/xul4/wuwslb{b{3]w/ A8

wib bl b[aw[alals[a[r{a[e[E[w]|3[u[A[[n[m]u]o|n]e]c|T|v]e]x]|u]y]w]m

Alsle[rialelExzunlklnlMHloln|elclTv|e/xul4/wwiblb{b{a[w A

Alalslelr|olelEl[x|2|u[m[u]n[mH|o|n|p|c|T]|v|e[x|ul4|ww|slw|s]3[0][ a]A

ale|rlale|E[w[z[m[A[k[n[mu]o[n]ec|T]v[e[x|u|v]wus[b]s][3]w]a]a]E]B
rlrlale[Ex[3u[Alk[n[m[e]o[nr|c|T|[v]e| = u]4[wjw[s|e]s]3l[A]a[E][6]T
alole[E[x[z[u[a[r[a[m[a]o]n|r]c|T|v]e[x|u[4|ww|s[e]e]20]aa]E]e]r|a
Ele[Epu[3[m|a[w]a[m[H]o[n|r[c[T|v[e[x|ul4]w|wlsle|b]3|alals]a] r[a]E
E[E[x[zu[m|k[n[m[H[o[n[r]c[T[v[e[x{ulq|wwlsle]e3w[alals[e]r[alE]E
w3 m[a|rn[v[e]o[n|e]c|T|v]e[x]u]4[wju[s[s]s]3]0]a]a] 6] 6] [alE[E]H
s[z[um[A[r{n[m[H[oln|e|c|T|v]e[x|u[4|ww[s[s]e[a][alale[e]r[ale[E[+|3

Al klnimlu]oln]elc|T|y|e[x|u/4[wjwsle|ba{[ala{s[B[r|alE[E[w][3][n]A
kle[nmH]o[n|p]c]T ¥|e]xu[4]wu[s|u]c][2w]a]als|e]rlale|E]x[z]wn]A]K

aln[mu[o|n|r{c|T|v]e|x|u|4|wwle|e|b|3|w|alals|e|r|alE[E[®[2[u|[h]k|n

MM H[on|p|c|T|y|e|x|u|4|ww ble]e|3lo]alale|s|r|ale|E|w|3|m|A[ k] n|m

HlH|o[n|p|c|T]|v]|e|x|u|4|wlw|blbb[a[w[a[alsle|r{alE[E[x]3]|u]A][k[n]M]H

olo|n|e|c|T|v]e|x|u|4|wlw|s|b|bl3[w[alals|e|r|ale[E[*[3]|u|KA|r[n[m][H]0O

nfnlelcir|v|e|x|u/4|ww/sls|c|aw|alale|e|r|ole|E]x{ 2 w|[A|k|n|M|H][o|n

cle|Tlv|e[x|u/ylwuslb|{b{3[[alals[s[r{ale|E]w|3|u]A|k|n|mM[H]|o|n]|r]C

plelc|T|v|e[x|u/vwwbpl{b[a[w|alals|[r|a|e|E|x|3]|m|A|k|n|Mm[H|o|n]P

T[1|v]e[x[u[d]wwsls]e]s]alals|e]r[ale|E[x[3|n]A[k[n]m[H]a]n]r][c]|T

vlv]e|x|u|v|wlw|slel|e|afo|alals[B|r[ale[Ex[3[M[H[K[A[m[H]|o|n|[r[c|T]¥

oo x|u/qjwlw|ble|b|3|w[alals|e|r|a|le|E[x|3|u[Ak|n[mu|o|n|r|c|T|v]e

X|x|ulvww|bleb|3fo|alals|sr{alE[E[x[3 n[A[k[A[M[H[o|n|p|c[T|¥v][a]x

ululvwuls[sls]3]w|ala]s[ 8] r[ale[E[x][z[u[n|k[n|m[a]o[n|r|c]T]v][e[ x|

dlv|lwwslel|e|s|o[alals|e|r|ale|E[x|[2|m[@k|n|mu|o|n[p|c|T]|v]|e|[x]u]
wlwwblebaw[alals[e|r{alE[E[x|[3[u[A[k[n|m[H]|o|n]e|c|T|v]o]x]|u|4]|w

blulbb3]alals[B]rale[E[x][ 23 [m]A[w]a|m[u]o[n]r]c]T[v]e]x[u]4[w]w]s
K|
M

a|slwlalalele|r|alelEx[3[u[r[k[n[m[H[o[n][e|c|T]|v]e|x|u|4|w|w|b|s|b]3

wlo|alals[e|ralelEpx[3[u[H[k[n[m[H|o[n][r|c|T|y]|eo|x]u|4|w|w|b]|s] k]3]0
Alalalele|r{ale|Elw[a|u|Alklnivmuloln|elcT|yv|e/x|u|4jwmlb|e|b]30]a

YciaoBue

Jlan Tekct, 3ammdpoBaHHBINA

«BIYHHTUIIb

mmdpom Brkenepa:

KIIFIO4Y —

BILIOPB IO OOHBTE,

«Hynb». Pacmmpyiite TEKCT.

Pemienne

udp Bwmxenepa cocrout

MHoCJICA0OBAaTCIbHOCTH

H3

HeckoJibkux 1mmdpoB Ilezaps ¢

Pa3iIn4YHbIMHU 3HAYCHUSAMU CIABHIA.

s

MOXCT

3ainpoBbIBaHUS

Tabauma

HCITIOJB30BAThCA

(rabnmma) Buxenepa.

WA KBaapar

recta

tabula

Ha3bIBacMas

angaBUTOB,

[IpumenuTenbHO K pycckomy andaButy Tabnuia Buxenepa coctaBisieTcs: U3 CTpOK 1O
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33 cuMBOJIOB, IPUUEM KaxKJas CIAEAYIOIasi CTPOKA CABUTAETCS Ha HECKOJIBKO MO3ULIUM.
Takum oOpaszom, B Tabiuie nonyyaercs 33 paznuunbix mudpoB Llezaps. Ha kaxaom
sTane MmMUGPOBAHUS WCTIOIB3YIOTCS  pa3iuvHble  al(aBUTBI, BBIOUpaEMbIC B

3aBUCHUMOCTHU OT CUMBOJIa KJIFOYCBOI'O CJIO0BA.

Hanpumep, npeanmosoxuM, 4YTO MCXOIHBIM TEKCT UMEET Takoil BUI:
«mupoBkay. YenoBek, MOCBHUIAIOIIMNA COOOILEHUE, 3alKMCHIBAECT KIHOYEBOE CIIOBO
«JIUMOH» LIUKJIMYECKHU JI0 TeX MOp, MOKa ero JJuHa He OyJeT COOTBETCTBOBATH JIJIMHE

HCXOAHOI'O TCKCTA: KIIMMOHIINM)).

[TepBbliii cuMBOI HcxoaHOTrO TekcTa ("'m'") 3ammudpoBaH MOCIEA0BATEILHOCTHIO
J, KOTOpas SIBJISIETCSl MEPBBIM CUMBOJIOM Kitoua. [lepBbiil cumMBOA 3ammdpoBaHHOTO
Tekcta ("'n'") HaXOUTCS HA TIEPECEUEeHUH CTPOKH II U cTOJI01a 11 B Tabnuie Buxenepa.
To4dHO Tak *e JyIsi BTOPOTO CUMBOJIA UCXOITHOTO TEKCTA UCIOJIB3YETCs BTOPOH CUMBOJI

KJIto4a U T.J11. 3ainPOBaHHBINA TEKCT: «JACOSbHYM.

Jliist pactmpoBKU TpeOyeTCsl BHITOJHUTH 0OPATHYIO OTEPAIIAI0 — HANTH CTPOKY
C TEPBBIM CUMBOJIOM KJIIOYa, B 3TOW CTPOKE HAWTH TEPBBIM CHUMBOJ IMIM(PPOTEKCTA.
Torga cronben, Ha MepeceyeHnn KOTOPOro CO CTPOKOW 0Opa3yeTcsl MepBbI CUMBOJI

mUPPOTEKCTA, U €CTh UCXOTHBIN CUMBOJI TEKCT U T.]I.

[Tonp3ysick 3TUM MpaBUIIOM, IIOJy4YaeM IEepBOHayajbHbIM TekcT: «Hascerga

HUYETO HE OBIBACTY.

OtBet. «HaBcerga auuero He ObIBacT»
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4.3. IIIU®P IUIENDEPA

YcaoBue:

Han 3amudposannsiii Tekct «M HHYA KKPLHMZMALRY ¢ kintouom «HELLO».
N3BecTHO, uTO MM poBaHKE BHITIOIHIOCH C moMollsio mudpa [lneidepa. Tpedyercs

pacuudpoBaTh TEKCT.
Pemenue:

Jlns maHHOW 3a/ladyd MCIOJIB3YeTCS AHTJIMHCKUN andaBUT I yHPOIISHUS

BBIYUCIICHU.

PaccmoTpum  nmaHHbIl Meron wmuppoBaHusA. YTOOBI COCTAaBUTH KIIFOUEBYIO
MaTpully, B MEPBYIO OYEPEIb HYXHO 3aMOJHUThH MYCThIEC sTUEHKH MaTpULbl OyKBaMuU
KJIIOYEBOTO CJIOBa (HE 3ammChiBas TOBTOPSIIONIMECS CHUMBOJIBI), TIOTOM 3alOJHUTH
OCTaBIIMECS SYCHKHW MATPHUIBI CHMBOJIaMH alipaBUTa, HE BCTPEUAIOIUMHUCS B
KJIFOYEBOM CJIOBE, 10 TTOpsAKY (OykBbI | 11 J 3amuchIiBaroTCs B OJIHOM sueiike). KimroueBoe
CJIOBO 3aIlMCHIBACTCS B BEPXHEW CTPOKE MaTpHIlHI clieBa HampaBo. KiroueBoe cioBo,

JIOTIOJTHEHHOE ali(haBUTOM, COCTABIISIET MATPHUITY SX5 U SIBISIETCS KITIOUOM mudpa.

Hns toro, ytoObl 3amu@poBaTh COOOIIEHHE HEOOXOAMMO pa3OUTh €ro Ha
ourpammsl (Tpyrisl u3 IByX cuMBojioB), Hanpumep «Hello World» cranoButcs «HE
LL OW OR LD», u otbickaTh 3TH Ourpammbl B Tabmuie. /[Ba cuMBoia OUTpaMMbl
COOTBETCTBYIOT yIJlaM MpsIMOYrojbHHKa B KJIOUeBoM Marpuie. Omnpenensem
MOJIOKEHUSI YIJIOB ATOTO MPSIMOYTOJbHUKA OTHOCUTEIBHO Jpyr JApyra. 3arem
PYKOBOJICTBYSCH CJENYIOIMMUA 4 TmpaBWwiaMu 3amugpoBbIBa€M TMapbl CHMBOJIOB

HCXOOHOI'O TCKCTA.

1.Ecnu nBa cumBoJ1a OUrpaMMBbI COBIAAOT, 100ABIIsIEM [1OCIIE IEPBOIO CUMBOJIA

«X», 3ammndpoBbIBAEM HOBYIO TTapy CUMBOJIOB U MPOJI0HKAEM.

2.Ecnu cuMBOJIBI 6I/II‘paMMBI HCXOJHOTI'O TCKCTA BCTPCHAKOTCA B O,Z[HOﬁ CTPOKCE, TO
9TH CHUMBOJIbI 3aMCIIAKOTCsA Ha CHUMBOJIbI, PACIIOJIOKCHHBIC B OMKanIInX CTOJ'I6]_IaX
CIIpaBa OT COOTBCTCTBYIOIUX CUMBOJIOB. Ecau cumBoI siBaseTCs IMOCJICAHUM B CTPOKC,

TO OH 3aMCHJACTCA HA HGpBLIﬁ CHUMBOJI 3TOM KE CTPOKHMH.
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3.Ecnu cuMBOJIBI OUTrpaMMBbl KICXOHOTO TEKCTA BCTPEUAIOTCSI B OJTHOM CTOJIOIIE,
TO OHM TMpeoOpa3yloTcsi B CHUMBOJBI TOrO K€ CTOJOLA, HAXOAALUMUCA
HEMOCPEJICTBEHHO M0 HUMH. ECIM CUMBOM SIBISICTCS HWKHHUM B CTOJIOIE, TO OH

3aMCHJCTCS Ha HCpBBIﬁ CHMBOJI 3TOI'O K€ CTOJI6Ha.

4. Eciiu cuMBOJIBI OUTpaMMBbl UICXOJTHOTO TEKCTA HAXOJATCA B PA3HBIX CTOJIONAX
Y PAa3HBIX CTPOKAX, TO OHM 3aMEHSAIOTCS HA CUMBOJIbI, HAXOISAILIUECS B TEX KE CTPOKAX,
HO COOTBETCTBYIONIIME JIPYTUM yTiaM MNPSIMOYTOJbHUKA (COCEAHHM IO CTpoke). Jlis
paciippoBKM HEOOXOJUMO HCIOJb30BaTh HWHBEPCUIO HJTHX YETHIPEX MpaBul,

OTKHAbIBasi CHMBOJIbI ((X», CCJIM OHU HC HECYT CMBICJId B HCXOAHOM COO6HICHI/II/I.

Paccmotpum npumep mmdposanus. M3navansasiii Teket: « HELLO WORLDy,

kos0Boe cioBo: «LEMONy. CoctaBum Tabnuiry 5x5. L | E \\l\f o
\ /
IlepBas mapa — «HE». T.x. OykBbl B OIHOW CTpOKE, TO ATB#C | D
PYKOBOACTBYsICh mpaBwiioM 3 mony4aeM tmudporeker: «RB». Mo THA | [ K
JlaHHbIi ar yka3aH B TaOJIMIIE CHHUMH CTPEIKAMHU. ‘_>
QRIS |T
Bropas napa — «LL». T.k. OykBbI IOBTOPSIFOTCS, TO JAHHYIO # \
W| X |Y
napy 3amenseM Ha «LX» u mmdpyem. T.k. 1aHHbIE OYKBBI CTOSIT

B Pa3HbIX CTPOKAX U CTOJIOIAaX, TO MO MpaBuity 4 (0003HaYE€HO KpAaCHBIM IIBETOM). Takum

oOpa3zom BTOpas napa OykB mudporekcra: «MVy.

3ametnm, uyTo ciemyromas napa Oymetr «LOy». Takue neicTBuS MOBTOPSIOTCS,
MOKa HE 3aKOHYUTCS HUCXO0JHOe coolmieHue. Mroroseiii mmudpoteker: «RBMVEN

YEQECY».

17



[Tepeitném k pactumdpoBke n3nadaibHoro Tekcra: «M HHYA KKPLHMZMALR».

CocraBuM TabnwHILy.

HI E| L | O|A
o <l\ ‘\
T.K. BBIMOJHSAETCS MPOIECC OOPATHBIN MMGPOBAHHUIO, B D G
TO BCE JCHCTBUS BBIMOJHAIOTCS Takke B 0OOpaTHOM C) 3
| K | MW | P
HaIPaBJICHUH.
IlepBbIM fA€iiCTBUEM PYKOBOACTBYEMCSI IpaBWiioM 4 QW s |TU
(mokazaHo royObIMu cTpeiakaMu). M Tak s Kak10i mapsl. W| X|Y | Z

B wrore ™Mbl nmomyuwin tekct: «l LOVE
PINEAPXPLESy». 3ameruM, 4TO B JaHHOM TEKCT MPHUCYTCTBYET CHUMBOJ «X», 0e3
KOTOPOTO CJIOBO MMEET CMbICH. Takke NaHHBI CHUMBOJI HAXOJIUTCA MEXIY ABYMS
OMHAKOBBIMH OykBamu. OTCIO/la MOXHO CJeNaTh BBIBOJ, YTO CHUMBOJI SIBISIETCS

BCIIOMOI'aTCJIbHBIM.

OtBert. «| LOVE PINEAPPLES)

4.4. SAJAYN U1 CAMOCTOATEJIBHOI'O PELLIEHU A
1) UzBecTHO, 4TO S sBISIETCS Pe3yJbTaTOM IMIU(PPOBAHUS ¢ TOMOIIBIO IKppa

[e3aps co casurom N. Pacmmdpyiite ucxoaHoe cooOIIeHUE TPH:

a) S="U¢, ¢ monké Bék4d xroa”, n = 19;
b) S=“Ks06n némiu, k301 ubiroémi, k301 seuémm”, N = 30;
C) S=“bpIKMYII 10 IIKb YIIIIHII, K BHIKMOE mmd”, N = 11

Orger. @)Uy, s capiiry mynrek rpom; b) Hano xute, Hamo mo6uTh, Hano Beputh; C) [IpaBuin y HaC MHOTO, a IpaB/bl HET

2) W3BecTHO, 4TO S SIBISCTCS PE3yJIbTaTOM MIU(POBAHUS C ITOMOIILIO MIU(Pa

Buxenepa c kimodoMm a. Pactmdpyiite ucxomnnoe cooOIieHue npu:

a) S = bbb aUCHIBCIK TIKKEXE3 IIBY BITYK, YK JIXIIXK MIIPKe”,
a — “I_III/I(I)p”

b) S = “WwyY3 nNAK tobycya, ayb NAK Y atoyaauy”, a = “Heon”
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C) S = “dcsak u|T BIO GHOBIK YIYbAXXbl COTUHTKD, Y31 K3BMSIOUY BILHBIO

oTHacx”, a = ‘““KU3Hb”’

Ortsert. 8)Bcé puxoauT BOBpeMs ISl TOTO, KTO yMeeT K aath: b)KTo Bcé moiiMeT, TOT BCE U TIPOCTHT; C) HUYTO

TaK HC HY’KHO MOJIOAOMY YCJIOBCKY, KaK O6H.[CCTBO YMHBIX KCHIIMH.

3) UzBecTHO, 4TO S sABISETCS Pe3yabTaTOM IMIU(PPOBAHUS C TIOMOIIBIO MKppa

[Tnetidepa ¢ karouom a. Pacmmdpyiite ucxoaHoe cooOIEHUE MPHU:

a) S=“Tpmlof gtinont, k Ihstal mq corl ra hfy gyox gwel xgcu gl rowfr”,
a = “book”
b) S=“Dumgzgrmnx, smmomiv epssy ekah ekztkmcmev”, a = “time”

¢) S =“Mluiv iiayq ilz qv ovev miayq ilz qc oonrz”, a = “love”

Ortser. A)Unlike animals, a person is able to get away from what he loves (B oTiu4ne 0T )KHBOTHBIX, Y€IOBEK YHTH
crocobeH ot Toro, uro sroowurt.); b)Gradually, reality turns into invalidity (ITocteneHHO qeHCTBUTENFHOCTD MPEBPAIIACTCSI

B HezelicTBUTENBHOCTE); C)He who knows how to love knows how to wait (YMeroniuii TF0GHTh yMeeT XKIaTh).
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5. BBIBOJ|

Kpunrorpadgust npumeHnsiercs Kak B IOBCEIHEBHOM KW3HM (oOlIeHUE B
COIICETSX), TaK U B KpymHOM OusHece (Oe3omacHas mepejaya JTaHHBIX OaHKOBCKUX
kapT). be3 kpuntorpadgun HEBO3MOKHO ObUIO OBl UCIIOJIB30BAHME TAKMX BELIEH KaK:
KPUIITOBAIIOTHI, OHJIAMH-Mara3uHbl, MECCEHKEPHI.

JlaHHOE€ HampaBJI€eHHME B TEYEHHE NPOJOJDKUTEIBHOTO BpPEMEHH OyaeT
pa3BUBATbCA, T.K. YBEJIMYMBAETCS BBIYMCINTEIbHAS MOLIHOCTh KOMIIBIOTEPOB, TEM
CaMbIM pa3JIMYHbIE AITOPUTMBI CTAHOBSITCS] BCE MEHEE KPUIITOCTOMKUMU.

[Tomumo mMaTemMaTuk U ”HGOPMATUKU B COBPEMEHHOM Kpuntorpaduu Bc€ yarie
ucnonb3yercss ¢uzuka. EE anropuTMbl UCHOJB3YIOT MNPUHIUIBI KBAHTOBOMU
CYNEPIIO3ULINH, JIeNasl JaHHbIE AITOPUTMbI A0COJIOTHO KPUIITOCTOMKUMU.

M3HauanbpHas runore3a MMOATBCPANIIACH IIPU BBIIIOJIHCHHUU ITPOCKTA.
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