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B METORMUECKUX YKA3aHUSX MPUBEJCHBI KPATKHE CBEJICHHS O CHCTE-

MaxX CHHCTICHHSI, O MEPEBOJE UUCET H3 OJHOM CHCTEMBI CHHCIICHHS B APY-
ryro. JUIs 3aKpelieHUsl 3HAHHH MO IMEPEBORY “UCEN B JAPYIHE CHCTEMBI
CUMCIICHHUS] IPUBECHBI MTOAPOGHBIC [IPHMEPDL K TAHBI 3aJAHUS JUTSL YIIPaK-
HeHui. PaccMOTpeHbI JopMbI MPEACTABIICHHS YHCENT H PAa3MEILCHHE HX B
Pa3pSIHON CeTKE.

Oco60e BHUMAHHE B METOJMUECKHX YKA3aHHIX OOPAILECHO HAa KOXHPO-
BaHHe uucest B DBM H Ha apH(METHUECCKUE OMEPALMH HAX ABOMUHBIMU H
JICCSTHUHBIMU HHCTIAMH.

MeToguuecKue YKa3aHHS COACPKAT 3aJaHHS C JICMEHTAMH HAYUHBIX
HCCITICTOBAHUE, LENBIO KOTOPBIX SIBISETCS MPUBUTHE CTYJACHTAM HABBIKOB
PELLUCEHHS 3aJaU HCCTIEIOBATENLCKOTO XapakTepa. OHH CIOCOOCTBYIOT Go-
iee TIIyGOKOMY MOHUMAHHUIO apH(MeTHUCCKHX 0cHOB BM.

I. CHCTEMbI CHHCJIEHIISA

CHcTeMa CUHCACHHS - COCO0 HAHMCHOBAHHS H MPEACTABIICHUS THCETT
C [MOMOILBIO CHMBOJIOB, HMEIOIUX OMPEACTICHHBIC KOITUICCTBCHHBIC 3HAMC-
Husl. CHCTEMBI CHHCTICHHS MOTyT ObITD Heno 4 Hole it HO3HY Hbie.

B nenozuuuonHoli cucTeMe CUHCICHHS KOITHUYCCTBEHHOE 3HAYCHHUE
CHMBOJIA HE 3ABHCHT OT €TI0 MOIMIMH B PSATY CHMBOJIOB, H300pakalOMUX
3T0 uUcTo. VIpHMEpoM TakoH CHCTEMBI SIBISCTCS PUMCKAsH CHCTEMA CHHCTIE-
HUS (BEPHEE CKa3aTh, PUMCKAs CHCTEMA SBIIACTCS HACTHIHO HEMO3MIHOH-
HOI, T. K. HTOTOBOC 3HAYUCHUE UHCTIA 3 BUCHT OT MOJIOMEHHUS TOTO HITH HHO-
TO CHMBOTIA B umcyIe, Hanmpumep: X1 u IX).

Ho3uumoHHBIE CHCTEMBI CUMCJECHUSI-CUCTEMBL, B KOTOPBIX KOJIHYECT-
BCHHOE 3HAYCHHE CHMBOJIA 32BHCHT OT €ro MOIMLMH B PSAY CHMBOJIOB,
H306PaKAIOMX TO UUCTO. JIAHHBIC CHCTEMBI YTOGHBI TEM, UTO B HHX JUISL
3aMHCH “MCNa TPeGyeTcss HeGONbIIoE KOMMUECCTBO cUMBOMOB. Hampumep:
apaGeKast CUCTEMA CHHCTICHHSL.

OcHosanue cucniemsr CHUCAEHHA TO KOTHIECTBO PAa3IHUHBIX CHMBO-
JTI0B, HCIOTIb3YEMBIX JUIS H300paskeHus uucia. O6o3HauaTh 6yaeM P umu Q.

B o6eM ciaydae moGoe HHCTO, NPEACTABIICHHOS B MO3ULMOHHOM CHC-
TEME CUHCTICHH S, MOKHO 3aIHCaTh B BUJC!

a, Prlta, Predt da PlrapPota (P-l+.. +q L-s

x(P): m-1"
roc P-ocHOBaHHE CHCTEMBI CUHCTICHHS,
a; 'L[H(l)])])[ HHCIA, 3aMMHCAHHOTO B P-it cucteme CYHHCTICHHS,
H1-KOJTHICCTBO Pa3psaoB LEITOTO TUCTIA,
$-KOJTHICCTBO 3aPsioB ,E[l)06H0f;{ HaCTH,



Ipumep 1.1:
2 . 2
54673,7310=510"+4.,10°+6 - 10°+7 - 10'+3,10°+7 - 10" +3 .- 107
B coppemenHbix OBM s KOAHPOBAHHS “HCEN HUCHOMBIYIOTCS MO3H-
HHOHHBIC CHCTEMBI CUMCTICHHSI (JICCATHUHAS, BOCBMCPUMHAS, JBOMMHASI,
[IECTHAUATCPU HASL, 4 TAKKS JBOUUHO-ACCSTH HASI).

B necsaTHuHON CHCTeMe CHHCTICHHSI OCHOBAHHEM CHCTEMbI SIBJISCTCS
qucno 10. Jlis 3anucu moGoro YMca B 3TOH CHCTEME HCIOMBIYIOTCS LU~
perot 0 10 9.

BocbMepuunas cucreMa cumcrieHus npumensiercsi B 9)BM B 0cHOBHOM
JUTSL COCTABIICHUSI MPOIPAMM, T. K. [O3BOJSET [POU3BOAUTL Goriee KOPOT-
KYIO M YAOOHYIO 32IMHCh JBOUMHBIX “Hcesl. OCHOBAHHEM CHCTEMBI CUMCTIE-
Hust sBisetcs uudpa 8, ;anucwiBacmast uudpamu 1 u 0. Jlis sanucu mobo-
TO “HCTA B 9TOM CHCTEME HCNOnb3ytoTest tudpst o1 0 go 7. Tlpu ykasauuu,
CHCTEMBI CHHCTICHUSI B 9TOM CITYHAe MOKHO MCIIOTIL30BATh CHMBOT 0: 670.

Haubonee uacto 8 DBM ucnonsiyeTcs JBOHUHAS CHCTEMA CHUCTICHHSL,
B KOTOPOI JEO60E HHCTIO 3amUchiBacTCs TombKo tudpamu 0 u 1. OcHoBaHuU-
€M CHCTEMBI CHHCTICHHS SIBIISCTCs HU(ypa 2, 3anuchiBacMast Kak 10.

B mwecTHaguaTepuuHOl cHCTeMe CHHCTICHUS] HCMOMBAYIOTCS UPBL 0T
0 o 15. TlepBble Jecsath uu(p ITOH CHCTEMBI H30GPAKAIOTCS ¢ MOMOLLBIO
wudp ot 0 10 9, a u1st OcTaNbHBIX LUH(P, GOMBILKK ICBSTH, BBOISTCS CIie-
LHATbHbIC 0GO3HAUEHHS B BH/IC LIECTH GYKB NaTHHCKOTO andaButa A, B, C,
D, E,F:

10-4, 11-B, 12-C, 13-D, 14-E, 15-F. OcHOBaHHE 3TOH CHCTEMBI CUHCTIE-
HUs1 -4HCeTo 16,-u306paaetes Takke AByMst tudpamu 1u 0.

TIpu yKazaHHH, CHCTEMBI CHHCIICHHSI B 9TOM CITy4ae MOKHO HCIOTB30-
BaTh cuMBOM h: 15Ah.

B 6omumucTBe BM npeobpazoBaHue JECITHUHBIX YHCEN B ABOUUHbIC
OCYILECTBIACTCS € MOMOLUBIO IBOHMHO-JCCATHUHOTO H300PAKEHUS THCETL.

H])H JBOUUHO-JECCATHUTHOM H’306])2I)KCHHH KaxKnasi u3 L[H(l)]) JECATHIHO-
TO YHCIIa KOAUPYETCS UCThIPbMST JBOUYHBIMHU PA3PIIAMHU. B 1a6n. 1 nmpuUBe-
el uucia ot 0 1o 16 B Pa3IMHBIX CHCTEMAX CHUUCTICHUS.

Beoimonuenue Beex Actictuit B PBM npou3BoguTCs B ABOUUHOM CHCTE-
Me cuncnienus. OOBICHASTCA 3TO TEM, YTO MAIIMHBL B KauecTBe 6a30BBIX
HCIOMB3YIOT B OCHOBHOM JBYXIO3HI[HOHHBIC 3TEMCHTHL. JIBOMUHAS CHCTE-
Ma MO3BOJSCT AOCTATOUHO MPOCTO PEATTH3OBATH APUMETHICCKHE U JIOTH-
“eCKHE JCHCTBHS, MPUMEHUTh AMMAPAT ANCeOPbI JIOTHKH IS AHATIM3A H
CHHTE3a JIOTHIECKUX cucTeM DBM.



Tabmua 1.

CHCTEMBI CUHCTICHUS
JIeCSITIUHASL | JBOMYHASL | BOCBMEPHU- | [IECTHAALA- JIBOMUHO-
cCug ccqy Hast TepHUHAsT JIECSTIUHOE
ccg CCug H306pakeHHe
CCp-10)
0 0 0 0 0000
1 1 1 1 0001
2 10 2 2 0010
3 11 3 3 0011
4 100 4 4 0100
5 101 5 5 0101
6 110 6 6 0110
7 111 7 7 0111
8 1000 10 8 1000
9 1001 11 9 1001
10 1010 12 a 0001 0000
11 1001 13 b 0001 0001
12 1100 14 c 0001 0010
13 1101 15 d 00010011
14 1110 16 e 0001 0100
15 1111 17 f 00010101
16 10000 20 10 00010110

I[BOH‘[HZIﬂ CHCTEMA CUHCJICHHUSI, KAK BHIHO H3 TabI. 1, SIBITACTCSI CAMOU
r])OMO’},E[KOf{ npu H’306])ZI‘1KGHHH OJHHX H TCX KC YHCCIL, UTO JCJAcT €C
BSCbMa Heyj_'[06l-{017{ JUIST BOCIIPHATHSL. HOSTOMy BCC HMCXOIHBIC JAHHBIC H
PE3YNBTATEL NIPEACTABIBIIOTCS B JECITATHOM CUCTEME. Hcpc,u BBOJOM HC-
XOAHBIX JAHHBIX B DBM JecATHUHbIC YHCTTA B mpouecce IIG])(I)O])ZIL[HH ne-
PEBOIATCS B ABOUHO-ICCATUHBIC. HG])eBOJ_'[ JBOHYUHO-ACCATHUHBIX THCEIT
B JBOHYHBIC BbIMOHACTCA ZBM mo cnenuanbHou mporpaMme. Hcpc,u BBI-
BoxoM u3 PBM JIBoHUHBIC YHCIIA MEPEBOIATCS B AECATUHBIC. 1ot nepe-

BOJ OCYIUECTBILACTCS aBTOMATHUECKH [IPOTPAMMHBIM ITYTEM.

JUts mpecTaBTIeHHUsl CITyKEOHOM HHPOPMALHH (KOMAH/IBL, aapeca U T.
J.) HCHOTIBIYETCS, KAK MPAaBUIIO, BOCBMEPHUHASl HITH IMICCTHAALATEPHUHAS
CHCTEMBI CUHCTICHHS. BBIOOD 3THX CHCTEM CUHCIICHHUS OOBACHACTCS TEM,

) 4
410 OCHOBAHHUS 8 M 16 eCTh LEbIe CTENEHH McTa qBa: 8=2" u 16=2",




6rarofaps UeMy MepeBo/] UACET ITAX CACTEM CUACIICHAA B JBOHYHYIO
BECBMA IIPOCT: JOCTATOUHO 3aMEHATH KAK/AYIO BOCBMEPHUHYIO LAY ABO-
HYHOH TPHAJOH, a TIPH NEPEBOAC MICCTHAUATEPHUHOTO YACIA - ABOUUHON
TETPaoH.

2. HEPEBOJI YUCE. 113 OJJHOIT CIICTEMBI
CHMCJIEHHS B IPYT'YIO

2.1 IlepeBoa unceJ1 H3 CHCTEMBI CUAC/ICeHAS
¢ ocAoBaAAeM P B cHCTeMy CUHC/IeHAS ¢ ocAOBaAdeM (
N0 NpaBAJaM pP-HYAOI CHCTeMBI CUAC/EHAS
JlaHAbIA BAPHAHT IEPEBO/IA OCYILECTBIACTCS OTACIBHO JUIS LETOH Yac-
TH YHACIA A OTACIBHO [T APOGHOH.

2.1.1 IlepeBon HesbIX uACes

JUts mepeBofa LEMOTO YACIAa A3 P-H CHCTEMBI CUHCIICHAS B CHACTEMY
CUAC/ICHAS. ¢ OCHOBAHAEM (| HAZO IEPEBOJAMOE UACIO IOCIEAOBATEILHO
JICTIATH Ha OCHOBAHAE (-H. CHCTEMBI CHHCIICHHS, B KOTOPYIO 3TO YACIIO TIe-
PEBORATCS, 10 TEX IOp, MOKa He GYAET MOMYUEHO YACTHOE, PABHOE HYITO.
Ydcno B HOBOH CACTEME CUACIICHAS 3ATAIICTCS B BUJC OCTATKOB OT Jielie-
HAS B 0GPATHOM IOPSUIKE.

IIpamep 2.1. TlepeeneM uncno 976 U3 AecATUIHON CHCTEMbI CUHCIIE-
HHSL B ABOUUHYIO CACTEMY cUHCICHA (9760 >X;)

%,=1111010000,



[pumep 2.2. TIpumep 2.3.
Tlepepemem uncro (342, »>%g);  llepeBeaem uucno 859, X4

342 | 8 859 | 16
336 42 848 53 6

o

)
6 40 5 |8 11 48 3 |16
2 00 5 0 0
5 3
342,0=5264 859,,=35Bh

2.2. IlepeBon npaBnbAbIX Jpobeii

JUns mepeBojia MPaBUIBHBIX APpoGEH B CHCTEMY CHHCTICHHS ¢ OCHOBAHHU-
€M ¢ YMHOMKAKOT HCXOARYIO ApoGhb (a JaJibIlie TOTbKO APOGHbIE HaCTH MPo-
H3BE/ICHUS, BBIJCIAS LETbIC YACTH) MMOCTICNOBATENIbHO HA OCHOBAHHE CHC-
TeMbl cHMCTIeHus ¢. TlomyUuchAbie B pelynbTaTe YMHOMEHHS LECTIbIC YACTH
MPOU3BEACHHS] SBISIOTCS COOTBETCTBYIOILMMH PaspsiaMu APpOoGHOTO HHCIIA
B CHCTEME CUHCTICHHS C OCHOBAHUEM (.

BBIYHCTICAUS] MOKHO 3aKOHUHTD B CITyUae:
1. Tpo6s papmaa 0

2. Onpejenende mpejema

3. JlocTH:KCHHE 3aJaHHOM TOYHOCTH

TIpumep 2.4. Tlepesemem umcno 0,274 —> Xue) © TOUHOCTBIO 4 3HAKA
nocrie 3ansTom:

0,27 /16=4,32=4+0,32 >4

0,32,16=5,12=5+0,12 -5

0,12-16=1,92=1+0,92 —>1

0,92-16=14,72=14+0,72 > 14

Tourocts focTUTRYTA, MO3TOMY 0,27(10) = 0,451 16)

IpaBunbAYRO ApoGH, NPESACTABIICHAYIO B JIECITHUHON CHCTEME CUHCTIC-
HHSl MOYHO IEPEBECTH B JBOUUHAYIO CUCTEMY CUHCTICHHSI, 3aITHCBIBAS Mpe-
06pa3oBaHHs] B CTPOKY.

TIpumep 2.5. TlepeBeeM gecaTHUROE HHCTIO 2/5 B ABOUUHOE HHUCIO C
TOUROCTBIO O MOTIOBUHABI [IECTOTO BOHMHOTO Pa3psiia.

Pertenre 3amuceiBacM B CTPOKY. IlocreoBaTelbAO YMHAOKAEM JIpoG-
HYIO YacTh HAa OCHOBAHHE JBOMUHON CHCTEMBI cuucTeHus. TIpy Moy enuu



MPOMEKYTOUROrO MPOM3BE/ICHAS OOTIbIIE ¢/IAHALDL, [0 HAM MHIIEM

€ro ApoOHYIO YacTh, KOTOPYIO YMHOXKaeM Ha 2, a ¢JIAHALY 3aHOCHM B 3a-
[ACH JBOHYHOTO YAC/A. YMHOKEHHS MPOJODKAEM J0 MOIyUCHHAS 3aJaH-
HOH TOYHOCTH.

B fparmroM nprMepe [T MOTyYEHAs 3aJAHAOR TOUHOCTH JO MOJIOBHHBI
MIECTOTO Pa3psAaa HEOOXOAAMO ONPEACTIAT 7-H pa3psi A MPOA3IBECTH OK-
PYTTICHAE 1O 3TOMY Pa3psay (C JodapneRAeM B HETo 1).

2 .4 8 62 4 8 6

2,922,922 Z 2,022,

5 5 5 55 5 5 5

1 5 3 21 JpoOHAs HaCTD
5/ 5/ 5 mpoH3BecHUS

- 3aIACh JBOHY -

[=1
[=1
—_
J—

[=1

[=1
—_

HOTO 1HCTIA
0,0110011

1
0,0110 lq 0

2 =0,011010,

10

2.3. IlepeBon RenpaBnbAbIX JpoGeii
TlepeBo HEMPaBATILABIX APOGCH B CACTEMY CHACTICHAS ¢ OCHOBAHHACM ¢
BBIMOJIASICTCS. OTACTLHO JUTSL LETOH B APOGHOR “ACTEH UYACTA [0 BbILICH3-
JIOEHHBIM MPABATIAM € MOCTICAYIOLIMM COCTARCHAEM 9TAX HYACTEH B OJHY
HEMpaBAIILAYIO Apo0b, MPe/ICTaBIICHAYIO YK B HOBOH CACTEME CUACIICHAS.
TIpamep 2.6. Ilepenegem uncrno 176,325.0)—> Xg):

176 | 8 0325.8=2,6=2+0,62
176 22 8 0.6-8=4,8=4+0,8 >4
0 16 2 0.88=6,4=6+0,46
6 0 0,4-8=3,2=3+0,23

2

176,325,0=260,2463,
[IepeBoj unAceT A3 BOCBMEPAUHOH CHCTEMBI CHHACIICHAS B JIBOHUHYIO

OCYLUCCTBISCTCS 3aMEHOH KaXKJIoH BOCLMCpH‘[HOﬁ L[H(l)[)bl €€ JBOHUIHBIM
9KBHBAJICHTOM — TPEMS JBOA1HBIMHA L[H(l)[)aMH.



[pumep 2.7. Tlepepegem uucso 432,107, =Xy
4 3 2, 1 0 7
100 011 010, 001 000 111

(%
2
HCpCBO,E[ HHCEIT H3 L[BOH‘[HOf{ CHCTCMBI CTHCTICHUS B BOCBMCPHIHYIO

OCYILECTBIBICTCA 3AMEHOU KayKIOH TPUABL OTHOPA3PIIHBIM BOCBMEPH -
HBIM “THCIJIOM.

[Tpumep 2.8.
110 001 101, 101 100 o
6 1 5, 5 4

)
JUis mepeBoia HEMPAaBUIILHOH APOGH H3 CCig B €C; KAWKAYIO IIECTHALA-
TEPHUHYO LH(PY 3aMEHSIOT HYSTBIPbMSI  ABOMUHBIMU LH(PAMH
[Tpumep 2.9.
3 5 B, 4 5 1 e
0011 o0lol1 1011, 0100 0101 0001 1110

(16)
@)

2.2 IlepeBoa umceJs1 U3 CHCTEMBI CHHC/IEHHUS
¢ ocHoBaHueM P B cucTeMy cUHC/IeHHSs ¢ ocHOBanueM
10 NPABHJIAM -MYUHOM CHCTEMBI CHHCJIEHHUS

ILTIS{ JTOTO HEOOXOUMO HCXOTHOC YHCIIO B CHCTEME CHHMCIICHHUS ¢ OCHO-
paHHeM P MPEACTaBUTD B PA3IBEPHYTOM BHJIC C OCHOBAHUCM P, BCC YHCTIA H
BBLIYHCITICHHS HEOOXOTHMO MPEACTaBUTD B CUHCTEME CHUUCTICHUS ¢ OCHOBaHU-

em Q.

ITpumep 2.10. ITepeBectu unerno 111101,11, B AeCITHUHYIO CHCTEMY
CUHCIICHHUSI.

11101,11,=(1x2*+ 1x 23+ Ix 224+ 0x 2+ 1x 2%+ 1 x 274+ 1 x22), 0= 29%

ITpumep 2.10. IepeBectu uncmo 389,175 B BOCBMEPHUHYIO CHCTEMY
CUHCIICHHUSI.

389,17,=(3x12%+10x12411x12% 1 x 12 47x12 %)=

=4545+120g+1 15+ 1 + 7 =(605 2t )s,

12 ), 144/, 144

riac 108:810, 128:1010, 1 18:910-

[Ipumepnr no nepe6ody umcen w3 OOHON CUCIIEMbL CHUCTIEHYA 6 OPYeYIO

1. TIpeo6Gpa3oBaTh AECATHUHbIC YHCTIA B JBOHUHBIC H [IPOH3BECTH



10
MPOBEPKY IIPABAIIBHOCTH BBIMTOJIHCHAS IEPEBOJA 06])ZITH]>IM II])CO6-
Pa3soBaHACM:

a)(52) 10, B)(298)s, 1) (321 )0, %K) (65)10, 1) (64)10,
6) (23)10, 1) (3710, €) (1710, 3) (46)10, k)7 L)

2. H])CO6])ZI’EOBZIT]>, JCCATAYHBIC YHCIIA B JBOHYHBIC C TOUYHOCTBIO 10 I10-
JIOBAHBI [IECTOTO ABOU'THOTO paspsjaa:

a)(0,23) 10, 1) (4/9)10, #) (0,71 )io K) (5/7ho

6) (0,995, 1) (/17 )10, 3) (1/3)i0 1) (9/12)16

B) (0,32)10, €) (0,790 n) (0,39) M) (0,33)10
3.IIpeobpazoBaTh JecATHUHBIC YHCNA B JABoWuHbIE. llpeoGpazoBaHne

BBIMOTTAATE ¢ TOMHOCTBIO 0 MOJIOBHHBI MSTOTO JBOHUAOTO pa3psaa. IIpo-
BEPHTH MOTYUCHABIH PEIYTLTAT OOPATHBIM MPEOOPa’OBAHACM.

2 9 3 5
a) [zfj B) (3,17) 1) [sfj *x) [12%] ) [8 7]
410 10 314 510 710

1 2 6
6 — — 2,37 — 7,21
) [8 19]10 T) [37]10 €) (2,370 3) [15 910 K) (7,21)14

4. H])CO6])ZI'EOBZIT]> JACCATHIHBIC YHCIIA B BOCBMCPHYHBIC! JJIST ,E[])06-
HBIX YaCTCH 3aKOHUATH H])CO6])ZI'EOBZIHHC Ha BTOPOM BOCBMCPHYIHOM pa3spsi-
Jie.

a) (15,19)0; B) (42,24)0; 1) (6,98)10; ) (19,71)10, 1) (7,45)10

6
6)(7531)0; 1)(13,01)10; €) (17.91)10, 3) (25,1710, K) [15 ;j
10
5. Tlpeo6pazopath AECATAUABIE HACTA B BOCLMEPUUHBIE C TOHHOCTHIO 10

MMOJIOBAHBL TPETHETO PA3PSAAa B 3aTEM BOCBMEPUIHBIC ACIIA II])CO6])ZI’EOBZIT]>
B JJBOWYHBIC THACTIA:

) (19.15)6; ) (1404), %) [12 3]
5710

6) (15,19)0: 0T8N %) [17 1]
70

3 5
24,24)4; = =
B) (24,24); €) [14 7j10 29] [71 6]10



6. Hp6061)ﬂ30821'[b JCCATHUHBIC “IHCIIa B JBOUIHO-TCCATHUHBIC!
a) (27) 1) (85)10, #) (21,14 )0,

6) (71)0 1)(58)10, 3) (12,93 )10,
B) (17)4 €) (41.12),,, ) (93,12)y.

7. H])CO6])ZI'EOBZIT]> JBOUIHO-ACCATUIHBIC YHCIIA B JECATHUHBIC!
a) (111010,00100110); 1) (00010001,00010001),
6)(01010,111), €) (00100011,10000111),
B) (1001,0001); k) (01010100,01110010),
r) (0011000,00110100); 3) (00110111,01000110).

8. H])CO6])ZI'EOBZIT]> JBOUWIHBIC YHCIIA B JCCATHUHBIC!

) 111010,01; 1) 11000,011; ) 10100,0111;
6) 1010,11; 1) 10001,11;  2) 10111,01.
B) 10101,101; ) 100011,1;

9. TIpeo6paz0BaTh BOCBMEPHUHBIC YHCITA B JECSTUIHBIE!
a) 134501, 1) 7770,07, k) 1340,5;
6) 1567,22;, n) 10651,6; 3) 25611,1.
B)351,13; ¢)6543;

3. ®OPMA IIPEJICT ABJIEHITSI UHUCEJI IT PASMEUIEHHUE X
B PA3PSIJIHOIT CETKE 9BM

COBOKYITHOCTb JIBOMUHBIX PA3PSIO0B, MPETHAHAUCHHBIX JUIS XPaHCHHS
U 00pPaGOTKU “HCET, MPEACTABIAET PA3PSAHYI0 CETKY MaluH. Paspsguas
CETKA MAILUMHBL OMPEACISET (JOPMATBL YHCEN, KOTOPHIMH MOMHO OIEPHPO-
BaTh MpH 00paGoTke HHOpMalKK. B MalHHe He MOKET ObITh MPE/ICTaB-
TICHO HHCTIO, CoJIcpikalice GOMbIee KOMMUECTBO JBOHUHBIX PAa3PSIOB, UeM
HX HMCEETCSl B PA3PSAHOR CETKE MAIIMHBL DTO HAKIIAIBIBACT OIPAHUICHUC
Ha BOIMOMKHYIO TOUHOCTh PACHUCTOB: YeM OOMbINE Pa3psIHAs CETKA. TEM
6ortee BBICOKAS TOUHOCTD BHIYUCTICHHS] MOMKET ObITh 0OECEUCHA MAIITHHOM.

B 2BM wucnonb3ytotest AB¢ (JOPMBL NPEACTABICHHUS MCEIT: €CTECTBEH-
Hasl - ¢ (MKCHPOBAHHOM 3AMATOH H HOPMAJIBHAS, HIIH NOJTYJIOTapHMHULIC-
CKasl, ¢ IUIABAIOILEH 3amsaTol. TIpH MpeACTaBNeHUH “HCEN ¢ (DHKCHPOBAH-
HOM 3aISITON MOTIOKEHHUE 3AMATOH (PHKCHPYETCs OCTOAHHO 32 OMpPE/ICTCH-
HBIM Pa3psiioM UHCIIA, OTACISS €T0 LEIyIOo HacTh oT ApoGHoi. Ecim 3amns-
Tast (JHKCHpYETCs Mepef CTapUMM PaspsIoM, TO B MAIUMHE YHCTA MPEA-
CTaBIIOTCS KAK MPABHIIBHBIC APOGH; €CITH MOCTE MITAILETO TO KAK LC/bIE
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YHCTIA.

Bee unem ¢ HMKCHPOBaHHOM 3amsTol IMepe] UX 00paGOTKOH MOABEp-
FAOT MACIUTAGUPOBAHMIO, YTOOBI M30CKATh BO3MOKHOTO IMEPEITOHCHHUS
PA3PSIHOM CETKH BO BPEMSI BBUITOJHEHUS HEKOTOPBIX ONEPALMiA.

[MepenonHeHUE-3TO CITyUaii BRIYMCITUTENBHOTO MPOLECCa, KOTAA PE3yilb-
TAT BBIYUCIICHUS IO MOAYIIO GOJbILE €IMHUIBL. MacTaGUpOBaHHE SIBIIA-
eTcsl TPYHOEMKOH ONEpallUeif, H €T0 MPABUIILHOCTD 3aBUCHT B GOJIBILHHCT-
BE CITY4AEB OT OIMBITHOCTH MPOIPAMMHUCTOB.

B Gombumuctee OBM samstast pUKCHpyeTesl MEPEX CTAPIUMM paspsi-
JIoM, IocTie 3HakoBoro. Takas Qukcauus obrerdact noadop Ko puumeH-
TOB MACIUTAGMPOBAHMSI, IIPH KOTOPBIX BCE BBOJMMBIE UMCTIA M PE3YIIbTATHI
BBIYMCTIEHHI JOJDKHBI GbITH MCHBIIEC CAMHHLBL B 3HakoBOM paipsije 3a-
NICHIBAETCS IIHINA, €C/I YNC/I0 OTPNUATENBHOE, 11 HY.1b, - €/ N0-
JOKNTEBHOE.

Ha puc. 3.1 npuBesicHa pa3psiHasi CETKA MAILUMHBI C 3aIISITOH, (PUKCHPO-
BAHHOM MEPE] CTapIIMM Pa3psioM

3HaKOBBII
paspan

HEEEEEEEEEEEEEEN

0,1 23 45 6 7 8 9101112131415

Pre. 3.1. PaspaaHaq ceTka MaIIIMHEL ¢ 3aIATOMH,

Lud)poBEIe (3HaUaIIMe) paspAmbL

(HMKCHPOBAHHOM Aepe]] CTApLIIM PaspanoM
Ha puc. 3.2 mokaszaHa cxeMa 3aIIMCH TBOHUHOTO YHCIIA
Np,=-0,101011001111001
B Pa3psHOU CETKE MAIUMHBI ¢ (JHKCHPOBAHHOM 3aISITOM.
[1[afofrfof1]1lofo1]1]1]1]of0]1]

Pre. 3.2 Cxema pasMerleHHa JBOMTHOTO HHCMa

TIpu mpeactabneHuu uucen B opMe ¢ IUIaBalowleil 3amsiToil moboe
YUCTIO MPESACTABIICTCS B BUAC JBYX COMHOKHTEIIEH:
N=+M . P,
e M-MaHTHCCA, IPEACTABIIONAs co0OM MpaBUITLHYIO Apodb (M- 1);
F - IOPSOK YMCTIA, BBIPAYKEHHBIH LETBIM UMCIIOM;
P - OCHOBAHHE CUCTEMBI CUUCTICHUSL.
Tlopsinok yKa3bIBacT MOTOKCHUE 3aMsITOl B uucrie. IIpu pasHbIx
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MOPSIKAX MOTOKEHAE 3AMATOR OyAET PayTHUHBIM (IT0 STOH NPHUAHS
noo6rast opMa MPEJCTABICHAS UACET MOMYUATIA HA3BAHAC [UIABAOLICH
3aMATOH ).
HampamMep, ecriti yelloBHO OTBECTH Moj MaHTHCCY 11 paspsios (¢ yue-
TOM 3HAKA) A [OJ MOPSAOK 5, TO paclpeicTicHAE Pa3psIHOR CETKH OyeT

TAKHMM, KAK ITOKA3aHO Ha pAC. 3.3.
3HaK MaknTHcca [Topagok
MaHTHCCBL i I i

N

0,1 23 45 6 7 8 9101112131415

Pric. 3.3. PaspaaHad ceTKa MAaIIHHBI ¢ IUTaBaroINett sararoi

Ha prc. 3.4 nprBe/ieHa cXxeMa pa3MELICHAS BOMYHOTO YACTA Ny = -
110,1100101 B pa3psaroit ceTke MatuaHbL. B ROpManbrO# (opme 310 unc-
TI0 AMEET BHJ

Nyy=-0,1101100101.-10 **".

(216)°=(10)"

[1[1]x]of1]1]oTo[1]0[1]ofofo]1]1]

Pric. 3.4 Cxema pasMelieHHA ABOMIHOTO HHCHA = -110,1100101

B srakoBbIi Pa3psaa nopsara 3alHACBIBAETCS HYJIb, €CJIH MOPAAOR
MOJIOKATENbHABII, 0 eTHAANA, - €CJIH OTpH[laTeJIbelﬁ.

Pasmiuator HOPMAaJIA30BAHHBIC A HEHOPMAJIM3OBAHHBIC MHCIIA. qHCJIO, y
KOTOPOTO aBCOMOTHAS BETTMUAAA MAHTACCH YAOBICTBOPSIET YCIIOBHIO

1
L=

Ha3bIBAIOT HOPMAJIH30BAHHBIM.

B nmBomuHOH cHcTeMe 9TO YCIIOBAE — BbIpaskaeresl Kak 1>M[=0,1, Tae
0,10)= 1/24q), T. €. YACTIO HAIBIBACTCS HOPMATMIOBAHABIM, CCTTM MAHTHACCA
MEHbIIE CAARANDbL A NepBast 3AaUaIas nadpa crexyer mocre 3anstoi. Ec-
I Ke MOCTIC 3aMsITOR CTIeyeT HYIlb, TO YACIO HA3BIBACTCS HECHOPMATM30-
BAHHBIM.

TIpeacrapnenne UACET B HOPMAJIA0BAHAOM BHJIC MO3BOISICT AMEThH B
Pa3pAIROA CeTKe GOTbIee HACTO 3HAUAAX TADP H, CIEJOBATEILHO, M0~
BBILIACT TOUHOCTD BHIMACTCHAN. 1109TOMY B pa3psiHOH CETKE MALUMA
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XPaHATCS HOPMAJIM30BAHHBIC “[MCIIa C mIaBaromiet sansaroi. Eciu B
mpouecce BBIMHUCIICHU T MOTYUAIOTCSl HEHOPMAJIM3OBAHHBIC “HCIIA, TO OHU
ABTOMATHUCCKH HOPMAJIU3YIOTCS CaMOH MATIHHOH. HO])MZIHH’}ZIL[P{Q THUCET
OCYILECTBIIICTCSA ITYTEM CABUIA MAHTHCCHI ¢ COOTBETCTBYROIUUM HIMCHCHU -
€M [MOps KA.

JlomycTUM, €CIH /7 CTAPLMX PA3PSLOB MAHTHCCHL PABHBI HYITO, TO HOP-
MAaJTM3ALHs] COCTOHT B CJBUTE€ MAHTUCCHL HA /1 PA3PSIOB BICBO H YMEHBIIE-
HUH TOPSIKA HA /1 eAHHULY. [IpH 9TOM B MIIAILME /7 PA3PSIOB MAHTHCCHI
3AMUCHIBAIOTCS] HYJTH M BEJTAMHHA “MCIIA IPU 9ToM He Mensiercest. Hamprmep,
€CITH JAHO JBOMMHOE YMCIIO B HOPMAJILHOM (hopMeE, HO HEHOPMAJIH30BAHHOE
(N=0,00101~ 10'“0), TO JUIL €I0 HOPMAIU3ALMH HEOOXOTHMO MAaHTHCCY
CBHHYTH BIICBO HA JBA Pa3psiia, a MOPSJOK YMEHBIMTh HA JBC CIHHULBL.
B HOpMAHM30BAHHOM BHE “HCIO IPUMET BU:

N=0,101.107,

4. KOJUPOBAHUE YNCEJ B 3BM

Koxupopanue wuucen HCMONB3yeTcsl UL YOPOLUCHUS KOHCTPYKLHH
AJTY. TIpuMeHCHHE CICHUATBHBIX KOXOB “HCE MO3BOBIET BCE OCHOBHbBIC
BBIYHCITUTEIILHBIC OMEPALHM CBECTH, KAK MPABHIIO, K OMCPALHU CIIOMKEHHUS
HIM K OMEPAUUsIM CIOeHHs: u cABHIoB. Onepauusi CIOKEHHS MOI0KH-
TENBHBIX YHCENT BbIMONHseTesl B DBM B mpsMoM Kofe. DTOT ke KO Hc-
MOJIB3YETCs VIS XPAHCHHUS! [OJIOKHTCIBHBIX M OTPULATEILHBIX YHCEN B MMa-
MITH MalMHbL OTPHUATENBHBIC YHMCIA MpeAcTaBmstorcs B DBM aByms
KOJAMH -00PaTHBIM U JOMOTHUTEIbHBIM.

Ipamoii kon 0GOTO NBOAUHOTO YHCTA X=0, X,Xa, ..., Xy [PEICTABICH-
HOTO MPABUIILHON JBOHUHOM APpoGbIO, HMEET BAX

X, ecim X = 0
[x]ﬂp = 1
- X, ecmu X < 0.

TIpumep 4.1. 3anucs uncna x==0,110011 B npsiMoMm kozxe

x=+0,110011—[x],,= 0,110011;

x=-0,11001->[x],=1-(-0,110011) =1,110011.

Hymb u eMHuIa ClIeBa OT 3aMATOH B 3aMUCH KOJOB “HCE]T 03HAUACT IMO-
JIOWHUTEBHOE (IUTEOC) M OTPHLATEIBHOS (MHHYC) HHCIIO X COOTBETCTBEHHO.



OGparubiii kKo 11 npeobpa3oBaAAst ABOHUAOro ddcnia [x]<1
AMEET BUT

X, e X = 0

< =
[ ]05p (10+x-1-107™) ecm x < 0.

rae 10-ocHOBaHAC JBOMMHON CACTEMBI CUACIICHHSL.
[Mpamep 4.2. 3anncats uAcno x=-0,101011 B o6paTHOM KOAC
[xJosp=10 +(—0,101011)-0,000001 =1,010100.

T. o., 14 nepeBoa NMpPaBAIBHOA OTPHLATEIBHOR JBOWUAON ApoGH B
o6paTHBIA KOX HEOGXOMAMO B 3HAKOBOM Pa3psfc MOCTABHTH CAHAHALY, a
Bce LAQPHI Pa3psIoB UACTA HABEPTAPOBATSE, T. €. CAHAALBI 3AMCHATE HY-
JISIMH, 2 HYJTA €/IAAALAMH.

TIpn BEINOIHCHAR ONEPALAR CIIOXEHAS HaJ{ YACIAMHA, NIPEACTABIICHHBI-
MH B 0GpaTHOM KOJIE, PE3YIIBTAT CTIOKEHHAS] GyET NOTyUCH B 9THX 3KE KO-
Jiax. SHAKOBBIE Pa3PsIBl YACEN CKIIABIBAIOTCS TaK ke, Kak M LA(poBsie. B
CITydac BOIHAKHOBEHHS €/IHHALI IEPSHOCA B 3HAKOBOM pa3psiie MpH cJlo-
JKCHHAH YHCEN B 0OPATHOM KOJE 9Ta €HANLA NMEPEAcTCs M0 UENA UAKIA-
HECKOTO NMEPEHOCa M CKIANBIBACTCS C COACPAUMBIM MIAAIIEro UA(POBOTO
paspsaga CyMMBL.

JonosAnTenbABIi KOA UL Npeobpa3oBaRAs OTPALATEIBHOTO JBOWU-
HOTO 4ncna ||~ 1 AMeeT BAM:

X, ecIm X = 0,

[X]d‘m - 10+ %, ecmu x <0

TIpamep 4.3. 3anncats uncno x=—0,110011 B JONONHATENEHOM KOJIE
[%]er=10 +(=0,110011) =1,001101.

T. o., Jms 3anacyA yAcha [x]<] B JONOMAATENBHOM Kojie HEOOXOIAMO B
3HAKOBOM Pa3psfic MOCTABATE CAMAALY, Bce WAQPHI pa3psiioB UACia AH-
BEPTAPOBATE, 4 K MIafueMy LAQPOBOMY pa3psay NpAGABATH CAAAALY.
JononAATeNBABA Ko AMeeT ofH0 3HaucAAe HYML [+0]0n[0]m0n=0, a
o6paTHBIA KOJ MMeeT ABa 3HaucHAsl Ay [0]es, = 0,00... 0 B [0]es=
=(10+0-1,10"™) =1,11 ... 1. TlosToMy NOCTCAHAN HCNOJNBIyETCA 3HAUMA-
TETIBHO PEKE.

TIpn cnokeHAR YACeT B TONOTHATEIBHOM KOJE CAAAALA MEPEHOCA A3
3HAKOBOTO Pa3psiia B CIyuae e BOIAMKHOBEHAsS HE yUATHIBacTcsl. Moja-
(aumpoBanABIA OGPATHEIA W JOMOMAATCIBABIA KOXBI HCHOJB3YIOTCS B
DBM s onpeienicHAst NEPENONHEHAs PA3PSAHOR CETKA.



MO,E[H(I)HL[H[)OBZIHHBIC KOJAbI OTIHUYAKOTCH OT OOBIMHBIX 06])ZITH]>IX H
JOMOHUTE/IBHBIX KOJOB TEM, 1TO HMCIOT JIBA 3HAKOBBIX pa3psia.

Hanpumep, mis uucaa x=-0,1010 MoauduuupoBaHHbie KOAbI OYAyT

HUMETD BUT
[%]op " =11,1010; [x]ogp " =11,0101; [X]pen™ =11,0110.

TIpu BHIMOMHEHHH aPUPMETHIECKHX JCHCTBHI HAJ| JABOMMHBIMH “[HCIIA-
M B AJIY OPOMCKOAMT CPABHEHHE 3HAUCHMH JBYX 3HAKOBBIX Pa3psyioB
MOH(UUHPOBAHHBIX KOJOB YHCEL B Clyuac COBMAXCHHS HX CONCPIKHMO-
TO OHO BBIIACT CHIHAJ HA MPOJODKCHUE BBIMOIHEHHS ONEPALHiA, B CITyHac
HecoBnajgcHUA - B DBM BbIpaGaThIBacTC CHTHAI JIHOO HA MpPEKpAIcHUS
MPOLECca BBIMHCICHUH BOOOIIE, T. €. OCTAHOB MAILHHBL, JTMGO HA yCTpaHe-
HHC MEPEMOTHEHHS PA3PSIHOM CETKU MALLHHbL.

4.1. ApudMeTHUecKHe onepallHH Hal ABOUUHBIMH THCIAMH ¢ PUK-
CHPOBaHHOI 3anATOH

Caoxenne uncen. CIOKEHHE HHCEN ¢ (JUKCHPOBAHHOMN 3aIBITOM ocy-
MECTBISETCS B OJTHOM K3 MALIMHHBIX KOJOB -06paTHOM WA JOMOIHHTEb-
HoM. TIpuieM, omepaliu B 9TUX KOJAX BBITOMHSIOTCH OOBIYHO HaJl TBOM-
HBIMH, YUMC/IAMH, SBISEOLMMUCS MPABHILHBIME ApoGsiMu. TTocenoBaternn-
HOCTb BBIOJIHCHHUS ONCPaLMU CIIOKECHUS CIICYIOLLAS:

- MCXOJ(HbIC YHCIIA 3AIHCBIBAIOTCS B MPUHATOM JUIS JAHHON MaILHHBI
Ko/JICE;

- MPOU3BOAHTCH MOPA3PSTHOE CIIOMEHHE KOJOB HHCENL, BKIIFOYAS U 3Ha-
KOBBIC Pa3psi/ibl,

- ¢JIMHHIA TEPeHoca J00aBISCTCH K MIAMILEMY Pa3psy CYMMbI, €CIH
OMEpALUs BBIMOMHSUIACH HA/T YHCIIAMH B OOPATHOM KOJIC, HIIH HE YMUTHIBA-
e1cst (0TOpachIBACTCS) B JOMOIHUTEIBLHOM KO/IE,

- MPOHM3BOJUTCS AHAJHA3 Ha MEPEMONHCHUE PaspsIHOl ceTku. B cryuae
MEPEMOHEHUS BHIPAOaTHIBACTCS CHTHAJI HA MIPEPHIBAHUE MPOLPAMMBIL.

TlepenonteHue paspsmHON CETKH YCTPAHSETCH IyTEM H3IMEHEHUS Mac-
IITAGHBIX KO3(/(HIHCHTOB.

Onepanust peiduTanus B 9BM 3aMeHsieTcs onepaliUeit CIIOMEHUS B MO-
JHQUIHPOBAHHOM OOPATHOM WIIH JOMOIHUTETBHOM KOJIE.

Pz]CCMOT])HM CJIOYKCHHUE IMOJIOYKUTE/IBHBIX U OTPHUATE/ILHBIX THCEL.

TIpumep 4.4. Cnoxurs uucia x=0,101001 u y=0,011011 B moaudurm-
POBaHHOM KOJIE.



Pewtere
00,101001
*00,011011
01,000100
Coueranue 0l B 3HAKOBBIX Pa3psaax CBHACTEIILCTBYEST O IEPEIOJIHE-
Huu. [TomyueHHas CyMMa €CTb UYHCIIO, [0 MOJY/IO MPEBBIILAOIIES CIUHU-
iy.
TIpumep 4.5. Cnoxuts uucna x=0,101111 u y=1,110010 B moauduru-
POBAaHHBIX OOPATHOM M JOIOJIHMTEIIBHOM KOJAaX. Pe3ynmbTaT closmeHHs
NPEACTABHTD B NPSIMOM KOJIC.

[x]w 700,101111 [x}m 00,101111
[y]m ~1001101 [y} — 11001110
[x+yl, =1L111100  [x+y]:, =1L111101

[x+ vl =[x+ vl —»[x+y], =L000011
TIpumep 4.5. Cnoxuts unema x=1,1010 u y=1,1101
| [xk, =11.0101 s, - 110110
H
[y]of,, =11,0010 "y}, = 110011
[x+yls =1100111  [x+y];, =1100111

> 1
10,1000

Pasmuunbie 3HaueHus wudp (10) B 3HAKOBBIX pa3psAaax CyMM. MOTU(H-
HUPOBAHHBIX 0OPATHOTO U JOMOJIHUTENTLHOTO KOJOB 03HAYAIOT IIEPEIOITHE-
HHE PA3PATHON CETKH MATIHHBL.

TIpumep 4.7. BbINOTHUTD BBMUTAHHE HHCETL, HCIIOMb3YS JOMOTHUTEb-
HBIH M OOpaTHBIH KOABI, yMeHbIaeMoe uuciio x=0,101011, a BemMTaEMOE
uucro y=0,001111.

Peuwterwe. M3MeHsieM 3HAK y Ha oOpatHbli, momyuum —y=—0,001111.
O6pasyeM JOMOITHUTETIbHBINA U 00paTHBIH KOJBI:

[¥]res= 11,110001 1 [y]age= 11,11000.

3aTeM BBIMOHACM ONMEPALHIO CTIOWEHHS (X + [y]non) M(x+ +[y]2§p ).



[x]%, =0.101011 (1)(1),:(1)(12;1
B pomonmaATENBAOM KOJE: M —1,110001 e
A . [Y]“"" 100,011100

[omyuaeM pe3ynbTaT B gononHATENbHOM Koge 00,011100, uto coot-
BETCTBYET MONOKATENbHOMY uncty +0,011100.
B o6patHOM KOsIE

[x]¥, =0l01011 -+ ?0’111001(?0101
[0 = L110001 ]’71 LHKITAIECKHE IepeRoc
00,011100

TIpor3Boas WHKIHYECKAR NMEPEHOC, MOMYYAM PE3yNIbTAT B OGPaTHOM
koje 00,011100, uTo COOTBETCTBYET MONOKATENbHOMY uncTy +0,011100.

YMAoKeARe “Aces. YMHOKEHAE OCYIIECTBIACTCS B MPIAMOM KOJC.
TIpouece yMHOMKERASI COCTORT M3 OMEPALAHA CIIOKCHAS CO CABATAMA MHO-
JKAMOTO HITA CYMM YACTHBIX MPOA3BCACHAR. Y MHOKCHAE MOKET [IPOA3BO-
JATBCS HAYMHAAS ¢ MJIA/JUIETO AJIA CTAPILETO pa3psfa MAOKATETL. B mep-
BOM CITyHae CJBAT YACTHBIX MPOA3BEACHAN MPOA3BOATCS BIIEBO, 4 BO BTO-
poM — Brpapo. YacTAbIC MPOA3BEACHAS MOTYT OBITh PABHBL HYITO, €CITH B
paspsiic MAOKHATEIS CTOAT HYJb, A/TA MAOKAMOMY, ¢CITIH B Pa3psie MHO-
JKATEMS. CTOAT CJMAALA. SHAK MPOA3BCACHAS MOIy4ACTICsl B PE3yIbTaTe
CIIOKEHAS] 3HAKOB COMAOKATENCH. 1IpA OJJAAAKOBBIX 3HAKAX COMHOYKHATE-
Jied 3HAK MPOU3BE/ICHAS MONOKATEIBHBIA, [IPA PA3ABIX 3HAKAX - OTPHLA-
Tenbabli (0+0=0, 1+1=0, 1+0=1, 0+1=1).

PaspstaOCTh [POM3BEACHAS ONPEACIACTCS CYMMOR Pa3psiioB COMHO-
skatenied (n+n=2n). IIpH OKPYITICHAR NPOU3BEACHAS MIIAJILAC PAa3PSIBL
0TOPACHIBAIOTCS, A CTAPILME - OKPYIIISFOTCS.

TIpamep 4.8. Haitta npom3BecHne AByX uncen x=0,1101 m y=1,1011.

a) ompeenseM 3Hak nporsseacans 0+1=1;

6) MPOA3IBOJAM YMHAOKCHAC AGCOMOTHBIX 3HAUCHANR COMAOKATEICH:

€O C/ABATOM BJIEBO CO C/ABHIOM BIIPABO

0,1101 0,1101
“0,1011 “0,1011
101 101 Hckomoe npomapesenne 6yaet 1,10001111.
+ 1101 + 1101

1101 1101
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I[e.ﬂeﬂue qHCe. Z[CHCHHC MPOUIBOJUTCI NYTEM MOCIICTOBATEb-
HOTI'O BBIYTHTAHHUSL JC/THTECIIA U3 JCIHMOTO HJTH U3 06])2]’3082] BIIHXCH OCTATKOB
CO CABUTOM HX Ha OJHUH paspsi BJICBO. 3Hak HaCTHOTO, KaK U MPH YMHOKE-
HHUH, MMOITYUACTCA B PEIYIIBTATE CIIOKEHHUA 110 MOLYIFO 2 3HAKOB JCITAMOTO
U JCIIUTCIIAL.

B SBM Hcnomb3yloTes JBa METOAA JCTICHUSL: JIC/ICHHE ¢ BOCCTaHOBIIC-
HHEM OCTATKA H JIeJICHUE €3 BOCCTAHOBIICHUS OCTATKA.

I[eJleHHe € BOCCTAHOBJIEHHEM OCTATKAa COCTOUT B TOM, "TO €CIH IPH
BBIYUTAHUH JCIATEISL U3 JCIHUMOTO HITH OUCPEIHOTO OCTATKA NMOYyYaCTCA
MOJOKHUTETbHBIH OCTATOK (GOJbIIE HITH PaBcH JCIMTEINO), TO B pas3psg va-
CTHOT'O 3aIIHCBIBACTCH 1, H HOHyl[CHHLIﬁ OCTATOK CABUTacTCA Ha OJHH pa3s-
PsA BIICBO. Ecnu ke ocTaTok MOITYUUTCA OTPULATEIIBHBIM (MeHBbIIIE IEITH-
TeIs), TO B Pa3psx HaCTHOTO 3alIUCBIBACTCH HYJIb, a K OCTaTKY nobGapageTCsa
JACITUTEND UL BOCCTAHOBJICHUS NMPEABIAYIICIO OCTATKA, H PE3YIbTaT CABH-
TacTCA Ha OJIUH pa3psi] BICBO.

IIpu geneuuu 6e3 BOCCTAHOBIICHHS OCTATKA MOIyUYCHHBIH B PE3yIbTaTe
BBIYHTAHHS OCTATOK, HE3ABHCHMO OT €TO 3HAKA, CABHTACTCA HA OJHH pas-
PsA BIeBO. 3 CIBHHYTOTO OCTATKA, €CITH OH MOJIOMHTEILHDIA, BEIYHTACTCS
JICTIHTENb M B Pa3psyl UACTHOTO 3alHCHIBACTCS 1, a €CTM OH OTPHLATEND-
HbIH, TO K HEMY MPHOABISCTCS ACIHATETb H B Pa3psl UaACTHOTO 3aIHChIBACT-
CS1 HYJTb.

JUts onpefeneHust Kask/god LHQPBI HaCTHOTO NPH ACICHUH 6e3 BoccTa-
HOBJICHHS OCTATKA HEOOXOUMO BBINOMHUTH 2 TaKTA (CIOKCHUE U BHIUH-
TaHHE U C/IBHT).

JI9 BBIMOTHEHUS AeTeHUs 6€3 BOCCTAHOBIICHHS OCTATKA MHCEN, 32daH-
HBIX B JIOTMOIHHTEILHOM KOJE, MPH NPOU3BOILHOM COUCTAHHH 3HAKOB Je-
JIMMOTO U JACIATENS BHIIOIHSEOTCSS (n +1) TakTOB JU1st NosTyueHus 1 paspszga
3HAKA YACTHOTO H /1 Pa3psAoB MaHTHCCHI YaCTHOTO; MEPBbIH TAKT OT/IHYA-
€Tcsl OT NMOCICAYIONMK N TAKTOB: OH COCTOMT TOJIbKO H3 OJHOH olepaluu-
BBIYHTAHHUA (HITH CIIOMCEHHUS) JCTHTENS U ACTUMOT0 (6e3 MpeiBapHTEILHOTO
C/ABHTa JICTIMMOTO); BCe MOCICYIONME NV TaKTOB OJJMHAKOBBL H COCTOST H3
JIBYX OICpallMii: a) cIBUTA HACTHUHOTO OCTATKA, NMOIYUCHHOTO B MPSABITY-
MmeM TakTe, Ha 1 .pa3psy BiIeBo, M 6) BHIMHTAHMS (MJTH CITOKEHHUS) JCITUTEIS
H MNOTy4EHHOTO CABHHYTOTO HaCTHUHOTO OCTATKA.

TIpu stom:

1) B ciiyyac cOBMaJCHHS 3HAKOB JCIHTCIS M OHEPEJHOTO OCTaTKa (B
MEePBOM TaKTe - ACIAMOro) - coucTaHus 3HakoB 00 ' 11 - kox perucrtpa
JICITHTENS NPpeobpa3yeTesl B TOMOMHHTEILHBIH H IEpeJacTCsl Ha CyMMATOD;,
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B MJIAJLUMHA PA3psi YaCTHOTLO 3aIACHIBACTCS MIEPBAS OUCPETHAS LR
yacTHOTO. B clieAytoIeM TakTe YacTHOS B YACTHYHBIH OCTATOK CJIBHTAIOTCA
Ha OJAH Pa3psi BICBO,

2) B cITydac HECOBNAJCHAS 3HAKOB JEIATEIIA B OUCPENHOTO OCTATKA (B
TePBOM TaKTe - JCIAMOro) - couetanmsi 3HakoB 01 m 10-kof ¢ peructpa
JICTATENA IEPEAACTCH Ha CyMMaTop 6e3 MpeoOpa3oBaHEs; B MJIAJIIME pa3-
PSI HACTHOTO 3aIIHCBHIBASTC HYIb. B clieayrolieM TakTe YacTHOS H vac-
TAYHBIA OCTATOK CABATAIOTCS HA OHAH PAa3psi BICBO.

[Ipamep 4.9. BrmonHATS B JONMOIHATENBHOM KOJIE JIC/IEHAS 63 BOC~
CTAHOBJICHHS OCTaTKA ABYX uHceln x=0,10011 n y=0,11001.

Perenne s Aeaennst 6€3 BOCCTAHOBIIECHAS OCTATKA: ACTAMOE
x=0,10011, gemmrens y=0,11001, [-y]zon= 1,00111.

Permerp
YaCTHOTO

Cymmatop (cM) IIprmeuanne

HauabHOE MoNokerne: Ha CM —
00 10011 00000 JeIAMOoE X
yacTHOE paBHO 0

o1 00110 caBHr cofgepxamoro CM BiaeBo
[~¥]zon HA CM
Tl oottt 00001 couetande 3HakoB CM m y — 00
00 o101 YacTHOE PaBHO 1
00 11010 caBHr cofgepxamoro CM BiaeBo
[~¥)aon HA CM
Ti1 oottt 00011 couetanne 3Hakor CM 7 y — 00
00 00001

YacTHOE PaBHO 1
00 00010 caemr cogep:kamoro CM Brieeo

[¥]gon H2 CM
*11 oolb 00110 couerande 3HakoB CM r y — 10

00 01001 YacTHOE paBHO ()

10 10010 caemr cogep:kamoro CM Brieeo
c00 11001 01100 WwmaCM

- couerande 3HakoB CM r y — 10

11 o101l YacTHOE paBHO ()

10 10110 caemr cogep:kamoro CM Brieeo
+00 11001 11000 Yo 72 CM

- couerande 3HakoB CM r y — 10

11 o111 yacTHOE paBHO 0 H T. 1.

I[encHHe NPOJOILKACTC OO0 TEX IMOp IOKa HE 6y,£[6’[ TOJTy4YcHA



TpeGyeMast TOUHOCTh YACTHOTO.
Oteet: uactHoe 0,11000, octatok 27 0,10001.
TIpumepor ona ynpaxcrerusi
1. BbIIOMIHATD CTIOKEHAC B MOAA(HALAPOBAHHOM KOJE:

2)0,101001+0,011011 1) 0,100001+0,011111,
6)0,101011+0,010011 10 0,101010+0,000111,
) 0,110011+0,001111 €)0,101110+0,010111,
&) 0,100100+0,111011.

2. BuinmonHaTh CIIOKCHHAC, HCIIOJIb3YSl B KaKIOM  ClIydac Jo-
TMOTTHATETbHbIA A 06])ZITH]>Iﬁ MO,E[H(I)HL[H])OBZIHHLIC KOJbI:

2)0,110001+(~0,001011); 1) (~0,100111)+0,001001;
6) (~0,010111)+(~0,000001Y; 10 (-0,101010)+(-0,011011);
B) (~0,001010)+(~0,011011); €) (~0,011101)+(0,001010);

) (—-0,100101)+ (0,010111).
3. BBINOHATE BHMATAHACE, ACIOTIB3YS B KAXKIOM C/IyUae JOMOMHATEIb-
HBIH A 0OGPATHBIH MOJAHALUAPOBAHHBIC KOJIbL:

2)0,101011-0,001111, 1) (=0,101111)-0,101011,
6)0,111011-0,101110, 1) 0,100110-0,011000.
B)0,111011-0,110101, €)0,101110-0,010111,

+k) 0,100001-0,001110.
4. BLINONHATL YMHOMKCHAE ABYX UHCET X H Y B IIPSIMOM KOJIE:

a) x=0,1101 ) x=1,1011;
y=0.0101; y=0,1101;
6)x =0,1110 ¢) x=1,0010;
y=1,0011 y=1L1111;
B) x=0,1000 k) x=0,0110;
y=1.1010; y=1,1001.
r) x=1,0111
y=1,1011;

5. BoInonHATs JeneHAe JABYX HHCCTI X H Y 6e3 BOCCTAHOBIICHHAS OCTATKA.
BorinacieHns NIPOU3BOAATE A0 ITOTyUCHHAS 6 TBOAUHBIX PpaspsaoB:
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a) x=0,10011; r)x=0,011111
y=0,11001; y=0,101111;
6) x=0,001011; 1) x=0,010000;
y=0,111011; y=0,101100;

B) x=0,100011; ¢) x=0,001011
y=0,101001; y=.0,111111;
k) x=0,011001;

y=0,111111.

4.2. ApudpMeTHUeCKHE OAEPALIHS HAT ABOHYHBIMH YHCIAMH € AJA-
BaKOLIE 3aAATOI
CrnokeHHAE W BBMHTAHAC. APA(METHUCCKAE ONEPALAN HAJ YACIAMA ©
TUIABAIOILECH 3AISITOH BBIIOMHSIOTCA KAK HAJ, MAHTHCCAMH, TaK B HaJ IO-
PAAKAMH.

[Ipr BBIIOMHCHAA APAPMETHUCCKUX ONEPALAR HAX UACIAMH ¢ IUIa-
BAIOIIEH 3AIBITOH 32 KIIOUATEILHBIM 3TATIOM SBIISCTCS IPOBEPKa HOPMAJIH-
30BAHHOCTH Pe3yibTaTa. EcCIA NpoH30LUI0 HapyIUCHAE HOPMATH3ALHH,
HATIPHMED, IPH CIIOKCHAN - HapyICHAC HOPMAIAIALMHA BIEBO (IIEPelon-
HeHHE): IPH YMHOKCHAN - HAPYIICHAE HOPMAIIA3ALHA BIPABO, TO PE3yib-
TaT HeoOXOAMO, HOPMAIH30BATh; IIPH HOPMAIIA3ALHA H3MEHACTCA IOps-
Jlok urcia. 11py BHIOTHEHAN ONepalril CII0MCEHAS A BHMATAHAS YHACET
¢ IUTaBAIOIIEH 3aIITOH HEOOXOAAMO COOMONATh CIEAYIOLIYIO IIOCIIE/I0Ba-
TEMbHOCTb JCHCTRAH:

1) BbIpaPHEBAHHCE TOPSKOB (CKIAABIBATD HITH BHIUATATh MOMKHO JIAIIbL
YACTA, MMCIONME OJMHAKOBBIH MOPSAOK; U TOTO MAHTHCCY YHCIA,
HMEIOIIET0 MEHBIHAN MOPSIOK, CBATAIOT BIPABO HA YACIIO PA3PsI0B, PaB-
HOC PA3HOCTH IOPSIKOB; OOIHM CTAHOBATCS GOMbIME MOPSIOK; B YACIAX
C MEHBIIMM TIOPSKOM IIPOACKOAT HAPYLICHAS HOPMATH3ALHH ),

2) HEMOCPEICTRERAOE CIIOKCHAS HITH BHMHTAHAE (IO MIPABIIAM JEHCT-
BHAH Ha/{ YACIAMH ¢ (HKCAPOBAHHOM 3ATIATOM);

3) mpoBepka HOPMAIH30BAHHOCTH PE3yIbTaTa (SC/H TOMYUHIOCH He-
HOPMAJTA30BAHAOE YACIIO, IPOA3BOIATC HOPMAITHAA LIFS).

VMBOKeHAE | JeeHne. 1Ipa yMHOMERAR YACEN C IUIABAIOLICH 3aIATOH
MAaHTHCCHI IIEPEMHOKAIOTCS [0 TEM e IIPABHIIAM, YTO H YHCIIA C PHKCHpO-
BaHHOH 3amsToi. 1lopsaok Npor3BeICHAS ONpeAcicTCs Kak anredpamye-
CKasl CyMMa IOPSIKOB COMHOMKHUTENCH.

H])H 06])2]’EOBZIHHH HCHOPMA/TA30BAHHOTO IIPOU3BCACHAA (MaATACCA
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npomn3peficHAs MerbIte 0,1) ero HOpMaNTA3aLHAS NPOR3BOAATCS OIH-
CAHHBIM BBIIIIEC CIIOCOOOM, T. €. ITYTEM C/IBATA BJICBO JO IOSBJICHAS 3HAYA-
e uadpst B crapiueM paspszae. [Ipa stoit - o6 NOPAIOK NPOAIBEAE-
HASl YMEHBIIACTCS HA YHCTIO POA3BCACHABIX CABATOB.

IIpn peneHAR YACET 3HAK HACTHOTO ONpEACIseTcsl AHAJIOTHYAO YMHO-
JKSHAIO, A MOPSAOK YacTHOTO - KAK PA3HOCTDb MOPSIKOB JACITAMOTO H JICITH-
Tens. JleneAne MARTACC BIMOMASICTCS] AHATIOTAYMHAO ACTICHAIO HUACEN ¢ (PAK-
CHpOBaHHOH 3amsiTod. Eciim MaHTHCCa HacTHOTO oOpasyercs ¢ MepenoHe-
HAeM (Gonblle 1), To MPOH3BOAATCS €¢ HOPMAJH3aLMs [MyTEeM C/ABHATA Ha
OJIAH Pa3psl BIPABO A YBEIHUCHAC MOPSKA HA CAHAALY.

5. BAPMAHTBI JJIOMAIIHETL O 3AJIAHMA

JIng cBoero BapHaHTa JAHHBIX A3 TaOJ. 3 BBHINOMIHAATD CIICAYIOIME Ack-
CTBAS:

1) Yncrna B3 BTOpPOTO H TPETHETO CTONOLOB TaOM. 3 MEPeBECTH M3 JeCs-
THYHOH CACTEMbI CUHACTICHHS B JBOMYHYIO, BOCBMEPHUHYIO, LICCTHAALATE-
PHUHYIO H JBOMYHO-ICCATHYHYIO CACTEMBI CHHCIICHAS. IIpoBepHTH mpa-
BHJILHOCTD [OTyUCHHBIX PE3YIIbTATOB.

2) JlecaTRUABIC YACTIA A3 YETBEPTOTO H [SITOTO CTONOLA B TabM. 3 mpea-
CTABATDH B JBOMYHOM KOJC A BBIMOJIAATb HAJ HAMHA ONCPAL(AA CIIOWCHAS,
BBIYATAHASL, YMAOKCHAS H JCTCHAS. 1IPOBEPATH MPABAIILHOCTD MOTYUCH-
HBIX PE3YIITATOB.

3) IosyuenHAble Pe3yNbTaTHl APAPMETAUCCKHK JICHCTBAR B JBOMUHABIX
KOJIaX 3aMACATh B BOCBMEPHYHON M IUECTHAALATEPAUHON CACTEMAX CUHAC-
niernst. [IpoBepATH NpaBAIILHOCTD [OIYUCHHABIX PE3YIbTATOB.

[Ipaveuanne: [lepepos B IBOMUHYEO CHCTEMY CUHMCITEHHA H BEIFOIHEHHE OMEPAI[HH
JICNeHHA B IBOHUHBIX KOJ4X MPOBOJHTE, ¢ TOTHOCTHEO JO IITH JBOHUHBIX PasPAIOB AOCTE
3aMAToi.



Tabmua 3
BapuaHTsl 3HAUeHH{T JeCATHUHBIX YHCes 115 NepeBoia B APY-
rHe CHCTEMbI CUHC/IEHHS H BbINOJHEHH S apudMeTHIeCKHX Jeii-
CcTBHIi B JBOHTHOM Kojle

Yucnia B JCCATHUHOH CHCTEME CUUCIICHUS
Bapuant T apUPMETAIECKHX
JUTSL IEPEBO/TA p o
JieHCTRUR

1 65,28 1258 67 41
2 73.9 1931 75 39
3 82,625 2013 71 50
4 68,25 1240 68 42
5 92,3 1824 77 40
6 74,3125 2020 72 51
7 82,6 1351 69 43
8 69,125 1443 78 41
9 81,5625 1735 73 39
10 121,1 2015 70 44
11 99,27 1565 79 42
12 613 1191 74 40
13 109.25 1218 71 45
14 72.1 2018 80 43
15 98.9 1322 75 41
16 83,2 1979 72 39
17 778 2034 81 44
18 94,3 1463 76 42
19 86,7 1840 73 40
20 105.4 2025 68 45
21 65,6 1554 77 52
22 16,51 1741 74 41
23 743 1665 77 45
24 107,6 2035 78 43
25 83,5 1572 75 42
26 68,7 1726 69 47
27 924 1486 79 44
28 798 1813 76 58
29 101,125 2097 70 55
30 80,9 1907 80 49
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6. JJIEMEHTBI HAYUHOI'O HCCJIEJJOBAHIISA

1. Ipu kaKUX YcITOBHSIX MpaBHIIBHAS JCSCATHUHAA ApoOb MOMET UMETh
TOUHBIN JBOMUHBIH IKBHBAJICHT?

2. MeeT mu npaBHIIbHASL JBOMUHAS APOOb TOURBIH JCCATHUHBIA SKBH-
BAJIEHT M MIPH KAKUX YCITOBUSX?.

3. KakoBbl MPU3HAKH NEPEIOTHCHUA UM MOJIOKUTEIIBHBIX H OTPHIA-
TCIbHBIX YHCEL, 3AIIHCAHHBIX B MO,E[H([)HL[H])OBZIHHLIX Komax?

4. Hexomst U3 TorO, 4TO 00BEM 0GOPYAOBARUS JULL MPE/CTABICHHS M-
cell B 3aBHCHMOCTH OT OCHOBAHMS CHCTEMBI CUMCIICHUS MOYKHO XapaKTepH-
30BaTh MPOU3BEACHUEM UMCIA PA3PSLOB /1 HA OCHOBAHHH HCIIONB3YEMOH
CHCTEMbI CUMCIICHHS p, T. €. BEIMUHHOH LH(POPA3psIOB p-y1, [MOKA3ATH,
KaKasl CHCTEMA CHHCIICHUST OKAWKETCS HAHGONIEE SKOHOMHMUHOM, SClM MPH
BBIOHPACMBIX p U N TPEOYETCS OMEPUPOBATH C /1 PAIPSIABIMH HCIAMH.

5. HepeBoa apobeit B 00IeM cTydae Mpe/CTABIICT OECKOHCHHBIH Mpo-
I[ECC, H MOITOMY OH MOMET GbITh OCYILECTBIICH JIMILb MPUOIHAEHRAO. Yunc-
70 UH]P B MPEACTABICHUH (-MHHOTO HHCIA ONPEAEICTCH H3 YCJIOBHSL, UTO
TOUHOCTb YMC/IA B (-MUHOM CHCTEME CUHC/ICHHS JOJDKAA COOTBETCTBOBATH
TOUHOCTH YHCIIA B HCXOMHOM s-HUHOU cHcTeMe cuncienust. Takoe yenoBue
MOKET OBITh 3AIIMCAHO B BUJIC PABSHCTBA

p=q "

IjJe N, U Ny -KOMMUECTBO U P B UIOGPAKESHHU $-HUHOTO H (-HUHOTO
YHCIIa.

JI19 yMCHBIIEHUS MOLPEIIHOCTH MEPESBOAA B IOIYUAEMOM (-HUHOM
U300PAKSHHH MHCIIA [POBOSIT OKPYIJICHHE IO MOCIICAHEMY Pa3psiay, He-
MOMb3YS MPABHIA, MPHMCHICMBIE B JSCATHUHOH CHCTeME cuMcicHus B
COOTBETCTBUE C HATOKEHHBIM OMPEACIHTE HEOOXOAUMOE HUCIIO JIBOHUHBIX
pa3psaoe mpu mepeBode udcaa 0,31 gecATHUHON CHCTEMBI CHHCIICHHUS B
JBOUMHYIO CHCTEMY CHHCIICHHSL.
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