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AnHoranus
IIpoeeneno wuccinenosanue adpdexkrusuoctu recro “Cronka kuur” u 15 Tecros NIST
JId TPOBEPKHU TEHEPATOPOB Cayuaiiubix umcesn. [IporectrupoBanmbl 18 MuHEHHBIX KOHTPY-
SHTHBIX rerepaTopos, RC4 u dyuknus rand() B kommuisitope C++ gee 4.3.2 Linux. ITo-
xkazano, 4o “Cronka KHUT MOxKeT 3(hPeKTUBHEE HAXOIUTH OTKJIOHEHUS OT CAy4aiiHOCTH,

geM Apyrue TeCThl.

1 Bsenenune

Optroit M3 33129 KPUMTOAHAJIN3A ABJISETCS TeCTHPOBAHNE TEHEPATOPOB CJIYyJIalHbBIX TH-
ceJ. DTa 3aja9a MpeJCTaB/IsieT OOIBINON HHTEpecC /g pa3pabOTINKOB KpuirocucreMm. Bo MHo-
IUX MPOTOKOJIAX M Mudpax caydaiiHble cJI0Ba W YUCJIA UCIOIB3YIOTCI KaK CeKPeTHBIe KIIOYH.
Bonee Toro, ¢ pazButneM KpunTorpadun BeISICHUIOCH, YTO MHOTHE (DYyHIaMeHTaTbHbIE TPoOIe-
MBI 9TOI HAYKN TECHO CBA3aHBI C TEHEPUPOBAHUEM M TECTUPOBAHUEM CJaydallHbIX dmcesi. [ene-
PATOPHI CJIYUIANHBIX 9HUCET TAKYKe HAXOST MIHPOKOe MPUMEHEHNE B BEIYUCTHTEIBHBIX METOIAX
U [IpU IMHUTAIHOHHOM MojleupoBanuu. OaHO U3 TpeboBaHWI, TpeIbaBIIeMOe K COBPEMEHHBIM
reHepaTopaM: TeHepupyeMas CJIydailHas MOCJeJ0BATETHHOCTD JIOIKHA OBITh CTATUCTHYECKU
HEOTJIMYUMA, OT a0COJIIOTHO Ciydaiinoit. Meroupl, ucrosb3yemMble J1jisi IPOBEPKHU STOTO yCJIOBHUSI,
paccMaTpuBaIOTCA B paMKaxX MaTeMaTH4YecKo# craructuku. Takum obpa3om, HEOOXOIUMO MPO-
BepuTh TUNOTE3y Hy O TOM, YTO UCTOYHWK TOPOXK/IaeT CUMBOJIBI aJI(DaBUTa PABHOBEPOSITHO U
HE3aBHCHUMO, TIPOTHUB aJbTePHATUBHON TUnoTe3sl H,, dpidroteiics orpunanueMm Hy.

OTa 337a4a TPUBJIEKaeT BHUMaHUe MHOTUX UCCIe0BaTeNell B CUIy €€ TeOpeTHIecKoil u
npakTHaeckoit BazkuocTu. Tak, Hannonanbusiit uacrutyr cranmgapros CITTA (NIST) paspa6o-
TaJI TTAKeT CTATUCTUIECKUX TECTOB JJIs IPOBEPKN OMHAPHBIX TOC/IE0BATETHLHOCTEIH, CO3/TaHHbBIX
00 ammapaTHbIMU, JUO0 MPOrPAMMHBIMU TeHepaTOPaMH CIydaillHbIX duces. Kpome 3Tmx Te-
CTOB, CYIIECTBYIOT U Jpyrue. OJHUM W3 HUX SABJISETCA CTATHCTHYECKHi TecT “CToNKa KHUT,
KOTOPBIA ObLII IpeJIozkeH B |3,8].

PaccmarpuBaemast 3a7a4a UMEET BBICOKYIO TPYIOEMKOCTH BBIUHUC/IEHUN, TaK KAK KarK-

AbIM TE€CTOM HY2KHO IIPOBEPHUTDH HECKOJIBKO HOCJIG,H‘OBaTeJH)HOCTeI7I7 KOTOpbIE€ MOI'yT OBITH OUCHD



bosibinumu. Kazkiaa u3 mocjieoBaTe/ibHOCTel MOZKET ObITh IIPOAHAJIM3UPOBAHA HA OT/JIEJIbHOM
BBIYHCIUTE/IE, [IOITOMY JIJIS PEIIeHUs TOH 3a/1a91 XOPOIII0 NOAXOUT cynepkoMibioTep. Kpome

TOTrO, pacliapaJiieJIuTh MOKHO BBITIOJIHEHUE CaMUX TECTOB.

2 TecTbl

Tecr “Cronka KHUT”, Hpe/IoXKeHHbI B [3,8], 6asupyercs Ha aJanTUBHOM KOJE ¢ TAKUM
ke HazBaHumeM. OCHOBHag HIes MeTO[a B YHOPSAJIOYMBAHMH 3J€MEHTOB KaK B CTOINKE KHHUI.
Kuura BblHEMaeTcsd U3 CTONKHM M KJIaJAETCd HaBepX. [Mé HOMep CTaHOBHUTHCS NEPBBbIM; KHUTH,
KOTOPpbIE J0 9TOTO 6bIJH/I HaJd Helt CABUIaOTCAd BHU3, a OCTaJIbHbIC OCTAaIOTCAd Ha MeCTe. ﬂa,ZLI/IM
KPATKOe OIMCAHUE ITOrO TECTA.

[IycTh HEKOTODBIH HCTOYHUK TOpOXKAaeT OyKBbl u3 andasuta A = {ay,aq, ..., a5}, S >

S
1, u Tpebyercs 110 BLIGOPKE T1, T3, ..., T, UPOBepuTh runoresy Hy : play) = plas) = ... = p(as)
1/S mporus anprepHaTHBHON runore3nl Hi sBasiomieiica orpunanuem Hy.

[Ipu TecTHpOBAHUHU 1O TpeIaraeMoMy MeToay OyKBbl ajdasura A ymopsijgodenbr (u
3aHYMEPOBAHBI B COOTBETCTBUU € STHUM MOPSAIKOM OT 1 70 S), TPUUEM 3TOT MOPSATOK MEHSeTC s
HOCTIe aHATN3a KAazK/I0T0 BRIOOPOUHOTO 3HAYEHUS X; CJICAYIOMUAM 00pa3oM: OYKBa I;, KOTOPYIO
MbI 0D0O3HATAEM [epe3 a, Mmojaydaer Homep 1, Homepa Tex OyKB, KOTOPbie ObLIN MEHbIIe, YeM
HOMED a, YBeJWYUBaAIOTCA Ha 1, a y ocTajabHbIX OYKB HOMepa He Mmensiorcd. /g 6osee dop-
MaJILHOTO OIIMCAHK STOTO Ipeobpa3oBanus 0603HaduM depes v'(a) Homep OykBbl @ € A mocue
aHATIN3A T1, T, ..., Ti_1, X TYCTh HadaabHbIH mopanok v'() ma 6yksax A 3aJaH IPOM3BOJIBHO.

Toria Hymeparus 1mocje aHaJjgnu3a T; OIPeJIe/deTcs CJAeYIOINM 00pa30oM:

1, ecan Ty = a,
v a) = ¢ vi(a) + 1, ecam vi(a) < vl(zy), (1)
vt(a), ecau v'(a) > v'(xy).

(Kak B CTONKe KHUT, €CJIH CYATATH, YTO HOMED KHUTH COBIAJAET C IMOJOKEHUEM B CTOIKE.
Kuura nzBiekaercs u K1aaércs HaBepxX. Ké HOMep cTAaHOBUTCS TEePBBIM; KHUTH, KOTOPBIE TIep-
BOHAYATHHO OBLIM HAJ Heil, CIBUTAIOTCS BHU3, a OCTAJbHBbIE OCTaloTcs Ha Mecre.) OCHOBHas
uJiest METOJIa - MOJACYNUTHIBACTCS HE YaCTOTA BCTPEYAEMOCTH OYKB B BHIOOPKE X1, L9, ..., Ty, & Y-
CTOTA BCTPEIAEMOCTH HOMEPOB OYKB (IIpU OMHCAHHOM YHOpsiioduBanuu). B ToM ciaydae, Koraa
BBIIIOJIHEHA TUIOTe3a H1, BEPOSTHOCTD (M 9acTOTa BCTPEYaeMOCTH B BHIOOPKE) HEKOTOPBIX OYKB
Gosibie 1/S, u ux HoMepa B cpejiHeM Oy/yT MeHbIIe, YeM y OYKB C MEHBIIUME BEPOATHOCTIMHU.
(Ipyrumu cioBaMu, KHUTH, K KOTOPBIM OODAINAITCS Yalle, TTPOBOJIT B BePXHEH YacTH CTOI-
KU 3HAYUTEIbHO OOJIbIee BpeMs, 4eM ocTagbHbie. CireI0BATETbHO, BEPOATHOCTH OOHAPYKUTH
TpeGyeMyI0 KHUTY B BepXHEH JacTH CTONKHU GOJIbINe, YeM B HUxKHeil.) Eciu ke BBIOJHEHA Y-
noresza Hy, 10, 04eBUJIHO, BEPOSTHOCTD IIOSBJIEHUS B BHIDOpKE OYyKBbI C JIIOOLIM HOMEPOM PaBHA
1/S.

[Ipu mpUMEHEHHH OIUCHIBAEMOrO TecTa MHOXKeCTBO Bcex HoMmepos {1,...,S} 3apanee,

JI0 aHaTM3a BBIOODKH, pasbuBaercst Ha r > 1 Hemepecekawomuxcst vacreit Ay = {1,2,... k1 },



Ay ={k1+1,.. ka}, .oy A, ={k,—1 + 1,..., k. }. Barem 1o BBIGODKE X1, To, ..., Ty MOJCUUTHIBA-
eTCsl KOJMIeCTBO HOMEPOB v (), IpHHAIesKAIINX TOMHOXKeCTBY A;, KOTOPOe Mbl 0603HATUM
aepes nj, j = 1, r. Ilpn Beinosnennu runoresst Hy BeposATHOCTH TOTO, 910 v (2;) mpruHaTeKuT
MHOYKeCTBY A;, IPONOPIHOHAIBHA KOJIMIECTBY €ro 71eMeHTOB, T.e. paBHa |A;|/S. Barem mo

KpuTepuio X2 mposepsierca rumnoresa Hp:

t |Aj|
P{v'(zy) € Aj} = — (2)
S
NMPOTUB aJbTEPHATUBHON THUIIOTE3BI Hl* = —|H6‘ . OueBnHO, NP BBIMOJHEHHH HCXOTHONW T'H-

nore3sl H, Beinosngerca Hj, m Hao00pOT, IPH BBIIOJHEHNN TUIOTe3bl /] BblmoaHAeTcda M.
[TosTomy npuMeHeHTE OMMCAHHOTO KPUTEPHUs KOPPEKTHO.
[Ipu upuMeHeHUN KPUTepus X BBIUHC/ILCTCH BeJIMIiHa
r 0)2
2 (nj - npj) 3
Jj=1 J

rne P) = |A;|/S. UsBectno, aro pacupejesenue CIydaiiHoil BeTHIHAb 27 aCHMITOTHICCKH
npub/nzKaercss K pacupejesnenuio x> ¢ r — 1 crenenbio csobo/pl npu BbinosHenuu H.

HeobxoanMo OTMETUTD, YTO KPUTEPUH TPUMEHHUM, €C/In 00bEM BBIOOPKHU 7 yI0BJIETBO-
psieT HepaBEHCTBY

nP?>10, j=Tr (1)

B cocras makera NIST sxoxggar 15 crarucruyeckux tectos|7|. [lepeancanm ux:

1) Frequency (Monobit) 9) Maurer’s “Universal Statistical”
2) Frequency within a Block 10) Linear Complexity
3) Runs 11) Serial
4) For the Longest Run of Ones in a Block 12) Approximate Entropy
5) Binary Matrix Rank 13) Cumulative Sums (Cusum)
6) Discrete Fourier Transform (Spectral) 14) Random Excursions
7) Non-overlapping Template Matching 15) Random Excursions Variant
)

8) Overlapping Template Matching
OTH TECTHl OCHOBAHBI HA PA3JIMIHBIX OCOOCHHOCTSIX, MPUCYIIUX TOJbKO HECTyJIalHBIM

MOCTIETOBATETHHOCTSIM.
Bo Bcex Tecrax, ecqim BbIYHCJEHHOE B Xojie TecTa 3Hadenume P-value < 0.01, to jpan-
Has JIBOMYHAA IMOCJEI0BATEIHHOCTh He dBJdeTcsd UCTUHHO caydaitHoil. B mpoTtwBHOM citydae,

HOCJIEI0BATE/bHOCTL HOCUT CJIy4YaiiHblil Xxapakrep.

3 T'eneparopsbl

B sT0oM mceaeioBaHn IpOTECTHPOBAHDI 18 THHEHHBIX KOHTDYIHTHBIX TeHepaTopoB [2,5,6],

RC4 [4] u dyukus rand() B kommuaarope C++ gee 4.3.2 Linux.



Bce reneparopbl npejiHa3HAuYeHbl I CO3/JaHUs PABHOMEPHO PACHPEIEJIEHHBIX HEJIbIX
quceJI. I/I3BeCTHO7 q4TO MJIaAIIINEe 3HaKKW YuCeJI, IMMOPOKAaeMble JINHEeTHBIMU KOHT'DY9HTHBIMHU I'€-
HepaTopaMu, 9acTo gajekn ot caydaiineix [1]. Caeays sToil pekoMeHIanum, n3 CO3aHHBIX Te-
HEPATOPOM 3HAYeHWH BbIIMsLINCH cTapiinne 8 6ut. {ns reneparopa rand() Tak:ke BbIIEISUIUCD
crapiue 8 6ut. RC4 Boimasaa mo 8 OHT.

JIuneiinble KOHIPYIHTHBIE IMeHEPATOPDBI BHIYUCAAIOTCS 110 (POpMY.JIe
Xpt1 = (aX,, + ¢) mod m, (5)

rie a, ¢, m, Xy - mapamerpbl Metoga. [loaHoe onncanue B [1]. Bygem ob6o3nadaTsh 9Tn reHepa-
topel LCG(m, a, ¢). [Tapamerp Xy = 1 mys Bcex renepatopor. IIpuBesém CIMcOK JIMHEHHBIX
reHEePATOPOB, KOTOPBIE IIPOTECTUPOBAHDI:

1) LCG(2%,16598013,12820163), aToT reneparop ucnobsyerca B Microsoft VisualBasic 6.0.
2) LCG(2%, 65539, 0), RANDU jgosiroe Bpemsi HCHOJBb30BAICA BO MHOIMX KOMIILIOTEDAX
B 1960-x - 1970-x romax.

3) LCG(23%%, 1099087573, 0), sToT reneparop npeioxkui Fishman.

4) LCG(2%, 69069, 1), sToT reneparop npeatoxun Marsaglia.

5) LCG(2%2, 69069, 5) ucnosibzosascs B komnuasropax GNU.

6) LCG(2%% 1664525, 1013904223) npesioxen B Numerical Recipes.

7) LCG(23%, 22695477, 1) ucnosbsyerca B Borland C/C++.

8) LCG(2%, 1103515245, 12345) ucnosbsyerca B Digital Mars.

9) LCG(23%%, 134775813, 1) ucnonbsyerca B Borland Delphi.

10) LCG(2%2, 214013, 2531011) ucnosnzyercst B Microsoft Visual/Quick C/C++.

11) LCG(2, 5'3) 0) mcnonnsosaics aus aspopunammueckoro Monenuposanns 8 HACA B mc-

C
LC
L

CJIeIOBATEILCKOM IIeHTpe Ames.

12) LCG(2%8, 25214903917, 11) 310 remeparop drand48 us cramgapraoil 6mbanorekn Unix.
13) LCG(2%8, 519 0) 310 Tpajsuunonusblii reneparop, ucno,ibsyomuiica B Haruona/ibuoit j1a6o-
paropun CIITA Los Alamos.

14) LCG(2*8, 33952834046453, 0) 9T0 0lMH U3 reHepaToOpoB, KOTOPHI npeaoxui Fishman.
15) LCG(2*8, 44485709377909, 0) ucnomnbzopaica B cucteme CRAY.

16) LCG(2%, 133, 0) 6asosblii reneparop B MaTemaruyeckoit 6ubmorexe NAG, rakzke oH npu-
CyTCTBYET B BEKTODHOM crarucTuyaeckoii oudanoreke(VSL), kotopas naxoaurces B Gubiamorexe
MareMaTH4Ieckoro siiapa Intel.

17), 18) LCG(2%, 519, 1), LCG(2%, 9219741426499971445, 1) peKOMeHI0BaHO

HCII0Ib30BaTh Ha Oymaymee B Hanmonaabuoi gadoparopun CIIIA Los Alamos.

4 Omnmcanue 3KCIEePUMEHTOB

Kazxxawrit reneparop Borgasast 100 mocaeaoBaTesbHOCTER OITMHAKOBOM JIInHBI. Kcin rene-

paTop CO3JaET JAeliCTBUTEIBHO PABHOMEDHO paclpe/ie/IeHHbIe 1M0Ce/I0BATETbHOCTH, TO B CPeJI-
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HeM 1 nocsiejioaresibHocTb n3 100 Moxker ObITh 3a0pakoBaHa 1pu yposhe 3nauumoctu o = 0.01.
JloBepuTe bHBII HHTEPBAI MOYKHO BBIYHCINTE C TIOMOMIBbI0 KpuTepus Y 2. IIpaMoe BEIYHCTIeHTE
MOKA3BIBALT, YTO OH paBeH oT () 710 4 BKIOYNTENBHO. Femn Kom4aecTBO 3a0paKOBAHHBIX TTOCTIE-
JIOBATEJILHOCTEH He IOIAJaeT B 9TOT HHTEPBAJI, TO 3TO TOBOPUT O TOM, UTO IeHEPATOP BBLIAET
OC/IeI0BATETLHOCTH, TIPU TaHHOM J/INHE BLIOOPKH, CTATUCTHIECKH OTJIUINMBIE OT CJIYIalHBIX.
B sTom citygae Oymem roBOpuTh, 9TO TeHEPATOD HE MPOIIET UCIBITAHUS, TO €CTh 3a0PaKOBAH.

TecTupoBanust TPOBOAUINCH TSI TTOCTIEI0BATE/IHHOCTEH, BHIIABAEMBIX Te€HEPATOPAMH,
ot 28 10 2% 6uT. /119 HEKOTOPHIX IeHepaToOpoB TeCTHPOBAHNE OBIJIO MPOBEICHO TPH OOTBIINX
JTHHAX TOCIe0BATEIbHOCTH U TOJIBKO HEKOTOPBIMHU TECTAMMU.

Cmonka knue. Tlocaenosareabuocts o, € {0, 1} pasbubanach zHa 610KK JJMHbL [ H 1IpU
TeCTHPOBAHNE PACCMATPHBAIACH KaK BHIOODKa 13 ajadasuTa pasmepa S = 2. MuoxecTBo Beex
nosunuit B “Cronke kuHur’ pasbupasoch Ha jaBa noamuoxkectsa A; = {ai,as,...,ax}, Ay =
{ags1, ..., as}. Bropoe MOIMHOKECTBO HE XPAHUIOCH B AMSITH KOMIIBIOTEPA.

Frequency Test within a Block. M - jymmaa kax 010 0ji0ka. DTOT mapaMerp BuIOUpaJICs
u3 coornotmrerust n > MN, M > 20, M > 0.0ln, N < 100, rae n - KoJuaecTBo OUT BO BXOJIHOI
MOC/IeIOBATETHHOCTH.

Binary Matriz Rank Test. M = Q) = 32.

Non-overlapping Template Matching Test. m - KonudecTBO OUT B KarKIOM IA0JIOHE.
m = 9. B - mabmon. B = 000000001.

Overlapping Template Matching Test. m - Koau4decTBO OUT B KazKaoM mabgone. m = 9.
B - mabaon. B = 111111111. M = 1032.

Maurer’s “Universal Statistical” Test. Boibupauch peKoMeH10BaHHbIe 3HaYeHust B [11,12].

Linear Complexity Test. M = 500.

Serial Test. m = |logyn| — 3, rjie n - KoJMIecTBO GUT BO BXOJHOMN TOCI€A0BATETLHOCTH.

Approzimate Entropy Test. m = |logyn| —7 10 anuusl 216 GuT BXOMHOII MOC/IE10BATEIb-
HOCTH, Tl N - KOJIMIeCTBO OUT BO BXOJHOM mocienosareapnoctn. C 216 m = 10.

J11s ocTaabHBIX TECTOB MapaMeTpPhl BHIOMPAIUCH O YMOTIAHHIO.

5 Pe3yabraThl

B rabsmnie 1 npuBejieHbl pe3yabTaThl TECTHPOBAHUS, EPEUYUCJICHHBIX BbIIIE T'e€HePaTO-
POB TICEBJIOCJAYIAWHBIX dncesa. B 310l Tabnile npejacTaBieHbl JJIMHBI MTOCIEI0BaTeIFHOCTEH B
OuTax, BbIJJaBaeMble IeHEPATOPOM, C KOTOPBIX HAYUHAIOTCA MEePBbIe OTKJIOHEHHUS OT CJIyYailHO-
CTH, OIIpeJieisieMble JJAHHBIM TecTOM. Ecn oTKI0HeHUsS 0OHAPY XKEHDI, TO ¢ YBeJIHYeHUeM JIJIMHBI
BXO/IHOW TIOC/IEI0OBATEILHOCTH OTKJIOHEHUS] BO3PACTAIOT.

Tecrom “Cronka KHAT” HaliIeHBI OTKJIOHEHHS OT caydaiinoctn Ha 11 remeparopax. 3a-
OpaKoOBaHbI JIMHeHHbIe reHepaTophl ¢ 1 1o 10 HoMep B BbIIIIe IPUBEIEHHOM CIIUCKE Ha PA3JTATHBIX
JUTHHAX TI0CJIe0BaTeIbHoCTH, Haunnad oT 22 n 1o 223, 1 RC4 npu njmHe 1mocie10BaTeIbHOCTI
232, Tectom Spectral na 4 reneparopax. 3abpaKoBaHbl JHHEHHbIe TeHepaTophl ¢ 1 mo 3 HoMep

un aHomep 6. Tecrom Serial ma 3 remeparopax. 3abpakoBaHBI JiMHEHHBIE TeHEPATOPHI ¢ 1 MO 3



Homep. Bo Bcex ciydasix, ecjiu OTKJIOHEHUS OOHAPYZKEHbI, TO C YBEJUYEHUEM JIJIMHbl BXO/HOM
OC/IeIOBATETLHOCTH OTKJIOHEHWS BO3PACTAIOT.
3 pesyabraToB BHaHO, uTo TecT “CTonka KHHAT  3abpakoBaj 0OJbINTEe KOJIUYECTBO Te-

HepaToOpoOB. Bo muormx CJIydadXx 3TO CAEJIaHO IIpH MeHbIIel JJIHEe IT0CJIe10BaTeJIbHOCTH. AB

HEKOTOPBIX CIyYasdX OTKJIOHEHUs] HAXOIUT TOIbKO “CTonKa KHUT.

Tabsmma 1: TecrupoBanme reHepaTropoB

LCG(2%8,33952834046453, 0)
LCG(2%8,44485709377909, 0)
CG(259,1313,0)

LCG(263,519 1)
LCG(263,9219741426499971445,1)
RC4 232
rand (C++ gec 4.3.2)
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T'eneparop/Tect @) G T T = M |6 S| = | = SR [ R [
LCG(2%4,16598013, 12820163) 216 221 223
LCG(23,65539,0) 213 222 220
LCG(232,1099087573,0) 220 223 223
LCG(2%2,69069,1) 220
LCG(2%2,69069,5) 220
LCG(232,1664525,1013904223) 223 223
LCG(232,22695477,1) 220
LCG(232,1103515245, 12345) 223
LCG(232,134775813,1) 220
LCG(232,214013,2531011) 219
LCG(2%6,513,0)
LCG(248,25214903917,11)
LCG(248,519,0)
(
(
(
(
(

6 BrBoanl

[IpoBeiéunbie ucc/iel0BaHus MO3BOJILIOT JIATh CJE/LYIONME BbIBO/IbI 1 PEKOMEH/IAIUY 110
NPUMEHEHUIO PACCMOTPEHHBIX TECTOB U T'€HEPATOPOB.

Tect “Cronka kuaur” MoxkeT 3(MPeKTHBHEE HAXOINTH OTKJIOHEHUS OT CJIYIAHOCTH, deM
JIpYTHE TeCTHI.

JluHeiiHbIe reHepaToOpBl ¢ IMapaMeTpoM m < 232 He peKOMEeHIyeTcs HCHOJIL30BaTh B CO-
BpeMeHHbIX npuiokennax. RC4 pekoMeHyeTcsi UCIO/Ib30BATD JI CO3MAHUS TOCET0BATE, b
Hocteit pymmoit 10 232 6ur. OcTagbHble TeHepaTOPH MOYKHO HCHOJL30BaTh, TaK Kak 10 22° me

OBLIIO Haﬁ,ZLeHO OTKJIOHEHHU BHIIIE [epedIucjaeHobIMA TeCTaMU.



Pekomen ryembie napamerpst st “Cronku kaur’™: [ - jpyinay 0JI0Ka PEKOMEH/IyeTCsl BbIOW-

parb u3 paaa 8, 16, 20, 24, 32, 40 u Tak jaJjee; pa3Mep OJHOTO WU HECKOJHLKUX TTOAMHOKECTB
|A;| = b V2!, tie b aucsio w3 pama 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160 u Tak nasee.
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