'maBa 4. ApucpmeTnyecKkme oCcHOBbI

KOMMNbIOTEPOB

4.1. Yto TaKoe cucTeMa CYUCJICHUSA?

CucremMa CUMcJeHuss — 3TO COBOKYITHOCTDb IPUEMOB H IIPaBUJI, 110 KOTOPBIM YHMCJIa
3alIMCBIBAIOTCHA U YUTAIOTCHA.

CyH_IeCTBYIOT MNO3MIITMOHHBIC M HCTIO3UITMOHHBIC CUCTCMbI CUHNCJIICHHA.

B Hemo3MUHMOHHBIX CHCTEMAaX CUHMCJIeHHsI Bec MUOPHI (T. €. TOT BKIAA, KOTOPBHIA OHA
BHOCHT B 3HAYCHHE YKCJIA) He 3aBHCUT OT ee MO3MIMHM B 3amucu uyucia. Tak, B pUMCKOU
cucreme cuncienust B uynuciae XXXII (tpuamare nBa) Bec mudpsl X B 000N MO3UIMHA PaBEH
IPOCTO JICCSTH.

B NMO3MIMOHHBIX CHCTEMaxX CYHCJIEHUS] BEC KXKA0H IU(PBl U3MEHSAETCS B 3aBUCUMOCTH
OT e¢ TMOJIOKEHHUS (TTO3UIINN) B TIOCTIEIOBATEIBPHOCTH (P, n300paxaronux uncio. Hampumep,
B yuciue 757,7 nepBas ceMepka 03HayaeT / COTEH, BTOpas — 7 €IMHHL, a TPETbsl — 7 JECATHIX
NOJIEN €TUHUIIBI.

Cama xe 3anuch yucna 757,7 o3HadyaeT COKpAILEHHYIO 3aliCh BbIPaKEHUS

700+50+7+0,7=7"10>+510' +7-10°+7-10 ' = 757,7.

JIrobasi MO3WIIMOHHAs CHUCTEMa CYHCICHHUS XapaKTePU3YeTCsl CBOMM OCHOBAHMEM.

OcHoBaHMeE NO3HIIMOHHON CHCTEMbI CYMCIACHUS — KOJMYECTBO PAa3JIHYHBIX H(p,
HCIOJIb3YeMBbIX IJIsl H300paKeHusi YUCeJI B JAHHOH cHCTeMe CUHCICHUS.

3a OCHOBaHHE CHCTEMbI MOYKHO MPUHSATH JII000€ HATypaJbHOE YHCIIO — JIBA, TPH, YETHIPE U
T.1. Cle1oBaTebHO, BO3MOKHO 0eCUNCJIEHHOEe MHOKECTBO MO3MIMOHHBIX CHCTEM: JIBOMYHAS,
TpPOWYHAsl, YeTBEPUYHAs U T.JI. 3alKCh YHCE B KaXJI0M U3 CHCTEM CUUCIIEHHUS C OCHOBAaHUEM (]
03HA4YaeT COKPAIICHHYIO 3aITUCh BHIPAKCHHUS

1 @ Va2 gt tar g vag g va g+ Y am g™,

rne @; — UUQPBI CHCTEMbI CYUCICHHS, M U M — YUCIIO LEIBIX U IPOOHBIX Pa3psiioB,
COOTBETCTBEHHO.
Hanpuwmep:

FPaepAner 3 210 .1

Lieno 1011, 1, = 1% 402024957 41220 17T

PaspAgel 210 -1-2
Leno 27 6 6 2 = 2=57 4+ Tod 45ngle 5ug 14 2y %



4.2. Kak mopoxaarTcs meJjble YMcjaa B MO3UIUOHHBIX CHCTEMAaX
cuucjeHus?

B kaxmoii cucreme cuncieHust TUQPBI yIOPSA0YCHBI B COOTBETCTBHH C UX 3HAYCHUSAMU: |
6onpire 0, 2 6oapmre 1 1 T.1.

IIpoosuscenuem nnppoul HA3BIBAKT 3aMeHY €€ ciaeayouei mo
BeJINYMHE.

[TponBuHyTh K Py 1 3HAUUT 3aMEHUTH €€ Ha 2, MPOABUHYTH ITU(PY 2 3HAYUT 3aMCHUTH €€
Ha 3 u 1.0. [IpoaBmkeHue crapumeil mudpsl (Hanpumep, tUdpsl 9 B necATHUHON cucTeMe)
o3HavaeT 3ameHy e€ Ha (. B 1BonuHOI1 cucteme, Ucnonb3yoel Tobko aABe Huppsl — 0 u 1,
npoasmxkeHue 0 o3HauaeT 3aMeHy ero Ha 1, a mpoasmxenue 1 — 3ameny e€ Ha 0.

I{enpie ynciia B 000N CHCTEME CUMCIICHHUS MOpOXKaatoTcs ¢ momonisio IlpaBuia cuera
[44]:

J1s1 00pa3oBaHus LeJI0r0 YHCJIa, CIeAYIOIero 3a JJI00bIM JaHHBIM 1eJbIM
YHCJIOM, HY?KHO NIPOJABHHYTh CaMYI0 NPaBYyI0 HU(py 4yucja; ecan Kakasi-1udo
nugpa nocsie NPOJABUKEHUS CTAJIA HYJeM, TO HY’KHO IPOABUHYTH Hupy,
CTOSIIIYIO CJIEBA OT Heé.

HpI/IMeHSIH 9TO MPaBUJIO, 3alMUIICM MEPBLIC ACCATH LECJIbIX YHUCCIT

e B JIBOMYHOM CHCTEME: 0, 1, 10, 11, 100, 101, 110, 111, 1000, 1001;
e B TPOUYHOM CUCTEME: o, 1, 2, 10, 11, 12, 20, 21, 22, 100;

e B maTepuyHoit cucreme: 0, 1, 2, 3, 4, 10, 11, 12, 13, 14;

e B BOChbMepuuHoii cucreme: 0, 1, 2, 3, 4, 5, 6, 7, 10, 11.

4.3. Kakue cucTeMbl CHUCJIEHUS UCTOJIb3YIOT CIENNAJIMCTHI JIs1
001IeHNs] ¢ KOMIIBLIOTEPOM?

Kpome necsaTH4HOMN MIMPOKO HUCIOJIB3YIOTCS CUCTEMBI C OCHOBAHUEM, SIBIISIFOIIMMCS LIETION
CTENEHBIO YNCia 2, a UMEHHO:

e aABoMYHas (McHoab3yroTCs HUPpHI 0, 1);

e BOcbMepuuHas (ucnonb3yroTcs uudpsi 0, 1, ..., 7);
e IIECTHAAUATEPUYHAA ([UIA MEPBBIX LENBIX YHCET OT HYJS 10 JIEBSTH HCIOJIB3YIOTCS
mdpst 0, 1, ..., 9, a 11 cAEQYIOMMX YUCET — OT JECATH IO MATHAIIATH — B Ka4eCTBE

nudp ucnonp3ytores cumBodiel A, B, C, D, E, F).



IIone3HO 3aOMHUTD 3alMCh B 3TUX CUCTEMAaX CUMCICHUS NEPBLIX ABYX ACCATKOB HCJIbIX YHUCCII:

T P I T T N T

|

0 0 1010 12 A
1 1 1 1 11 1011 13 B

2 10 2 2 12 1100 14 C
3 11 3 3 13 1101 15 D
4 100 4 4 14 1110 16 E

5 101 5 5 15 1111 17 F

6 110 6 6 16 10000 20 10
7 111 7 7 17 10001 21 11
8 1000 10 8 18 10010 22 12
9 1001 11 9 19 10011 23 13

W3 Bcex cucrteM cUMCIIEHHUST 0COOEHHO nmpocTa 1 MO3TOMY HHTEpPECHA AJIsA TeXHHUYECKOi
peanqusanvi B KOMIIbIOTEPax IBOMYHaAsA CUCTEMA CYHUCJICHUSA.

4.4. Iloyemy JIHOAU MOJIb3YHTCH JeCATHYHON CUCTEMOI, a
KOMIBIOTEPbl — ABOUYHOM?

Jromn mpeanoyuTaroT AECATUYHYIO CHCTEMY, BEPOSITHO, IOTOMY, YTO C JIPEBHUX BPEMEH
CUMTAJIM M0 MaybliaM, a MajblEeB y JIOAEH Mo AecsaTh Ha pykax u Horax. He Bcerna u He Besne
JIOAW TOJB3YIOTCA ACCATUYHOW cuctemou cuucnenus. B Kurtae, nanmpumep, nonroe Bpemst
MOJIb30BATUCH MATEPUYHON CUCTEMOW CUHCIICHHS.

A KOMOBIOTEPHl HCIONB3YIOT [BOMYHYIO CHCTEMY TIOTOMY, YTO OHa HWMEET Pl
MPEUMYIIECTB Mepe APYyTUMU CUCTEMaMHU:

e JUI1 €€ pealu3aly HYXHbl TeXHHYECKHe YCTPOMCTBA ¢ ABYM# YCTONYHMBBIMH
COCTOSSHUSIMH (€CTh TOK — HET TOKa, HAaMarHM4eH — HE HaMarHW4yeH M T.I.), a He,
HaIpuMep, € JeCAThI0, — KaK B IECATUYHOM;

e IpeACTaBlIeHME HH(MOPMAMMU IOCPEACTBOM TOJBKO JIBYX COCTOSSHUM HAJNeKHO MU
IMOMeX0yCTOHYUBO;



e BO3MOXXHO MPUMeHEHHe ammapara OyJjeBoii ajaredpnl ISl BBIMOJIHECHUS JOTHYECKUX
npeoOpa3oBaHuii HHPOPMAIINH;
e JIBOMYHAs apU(PMETHKA HAMHOI'O IIPOLIE IECATUUHOM.

HenocraTok 1BOMYHON CUCTEMBI — OBICTPBIH POCT YK CJIa Pa3PAA0B, HEOOXOAUMBIX IS
3aM1CH YHCE.

4.5. Illoyemy B KOMNBIOTEPAX UCIOJIb3YIOTCH TAKKe BOCbMEPHUYHAsA
U IEeCTHAAUATEPUYHANA CUCTEMbI CYUCJICHUA?

JlBonyHasi cuctema, yaoOHas Il KOMIIBIOTEPOB, JJIA 4YEJIOBEKa HEyI00Ha wH3-3a ee
TPOMO3JIKOCTU Y HETIPUBBIYHON 3aICH.

IlepeBox uncen U3 IECATUYHOM CHUCTEMbI B JABOMYHYIO U HA0OOPOT BBIMOJIHAET MAIIMHA.
OpnHako, 94TOOBI TMPO(ECCHOHATBHO HCIIONB30BaTh KOMIBIOTEP, CIEIyeT HAYYHTHCS TOHUMAThH
CJIOBO MAIIUHBL. J[71s 3TOTO M pazpaboTaHbl BOCBMEPUYHAS U IIECTHAIIATEPUYHAS] CUCTEMBI.

Yucna B 3TUX cUCTEMax YUTAIOTCS MOYTH TaK XKe JIETKO, KaK AeCATUYHbIE, TPEOYIOT
COOTBETCTBEHHO B TpH (BOCHbMEpPUYHAs) U B YEThIpE (IIECTHAAIIATEPUIHAS) Pa3a MEHbIIIE
pa3psioB, YeM B ABOMYHOM cucTeMe (Beap yncia 8 U 16 — COOTBETCTBEHHO, TPEThA U
YyeTBepTasl CTENEHU Yucia 2).

IlepeBoa BOCbMEPUYHBIX U HIECTHAANATEPUYHBIX YKCes] B IBOMYHYIO CHCTEMY O4YeHb
MPOCT: JOCTATOYHO KAXKAYI0 NPy 3aMeHUTh IKBUBAJICHTHOI eil ABONYHON TpUaA0i
(Tpoiikoii nudp) uiau TeTpagoi (uerBepkoii uudp).

Hanpuwmep:

8§37, 1;=101 011 111,001, ; 1A3,F;; =1 1010 0011, 1111,
N I B LA S
& 3 1 a 3

[ 1 F

YT0o0bI NEepeBecTH YMCJI0 U3 ABOMYHON CHCTeMbl B BOCbMEPHYHYIO HJIH
HIECTHAANATEPUYHYIO, €r0 HY’KHO Pa30UTh BJ€BO U BIIPABO OT 3alIITOM HA TPpHUaAbl (1JIA
BOCBMEPUYHOI) MM TeTpaabl (AJ5 IIEeCTHAAUATEPUYHOH) U KAXKAYI0 TAKYI0 FPyNILy
3aMEHHUTH COOTBETCTBYIOLIEH BOCbMEPUYHOM (IIeCTHAAATEPUYHOI) U (POI.

Hamnpuwmep,




10101001,10111, = 10 101 TL 1?1 1;0==E1 A
1 & &

TO U{H, 10*11 1“;01 =A,BG .

4.6. Kak nepeBecTH 1eji0€ YUCJI0 U3 TeCATUYHON CHCTEMBbI B JII00YI0
APYIyI0 MO3UIUOHHYI0 CHCTEMY CUMCICHUS?

IMpumep: IlepeBenem uucino 75 U3 AECATUYHOW CUCTEMBI B JIBOMYHYIO, BOCBMEPUUYHYIO U
LIECTHAUATEPUYHYO:

B AEOHHHYIO B BOC LMADHYHYIO B W ECTHALATEDM MO

75| 2 75 | 8 75|16
1 lEI_z ?‘_1|_a (Byg) 11 I_i |16
N{_}:)I_B Eh\w{:} 0
’ Hanomuxanxue: nepswid ocratok 11,

B 3TOM NPWMEPE 3anWcbiBAETCH
WwecTHaguaTepuyHoR Undpoi B,

OtBer: 75;0 = 1 001 011, = 113 = 4B1¢.

4.7. Kak nepeBecTy NPaBWJIbHYIO IeCATUYHYIO 1P00b B J1H00YI0
APYryI0 MO3UINOHHYI0 CHCTEMY CUMCJICHUS?




[pumep. [lepeBeaem uncno 0,36 U3 1ECATUUHON CUCTEMBI B JBOMUYHYIO, BOCBMEPUYHYIO U
HIECTHALATEPUUHYIO!

. 36 36
2 | 16
2 5| 76
L2 L 5
a4 (Cm 12| 16
2 ;
. 88 Orser: 0,36, = 0,5C,, ¢ npepens-
[ 2 HOR aGCOMOTHORA NOrPEUHOCTLI0
o 15 (1622 = 21
VA |1 2
=152

Oraer: 0,36,,= 0,01011,
¢ npegensHoR aGoomoTHod
norpeLHoCTs0 (2-0)2 = 277,

4.8. Kak nepeBecTn 41C/10 U3 ABOUYHON (BOCBMEPUYHOI,
IIECTHAAUATEPUYHON) CHCTEMbI B IECATUYHYIO?

IIpumepsr:



Iz1w
Yuene 1011, 1, = 1*2P%1*2'+152%152" = 11,5,,.

FPaspage: 210 -1
Yagcno 2 76,5,= 2B +7*8'+6*8'+5'8 "= 190,625,,.

Pazpapel 210
Yucno 1F3,.= 116" +15%16'+3*16° = 499...

4.9. CBoaHasi TA0JIMIIA MTEPEBOAOB 1EJbIX YHCeJ U3 OHOM CHUCTEMbI
CUHUCJICHUS B IPYIyIO

PaCCMOTpI/IM TOJIBKO T€ CHUCTEMBI CUHUCICHHUA, KOTOPBIC NMPUMCHAKOTCA B KOMIIBIOTECPAX —
ACCATHUYHYIO, IBOWYHYIO, BOCBMCPUYHYKO W MCCTHAAUATCPHUYIHYIO. I[JBI OMPCACIICHHOCTH
BO3bMCM IIPOU3BOJIBHOC JOCCATHUYHOC YHCIO, HAIIPHUMEP 46, U AJA HEro BbIIIOJIHHUM BCEC
BO3MOJKHBIC IMOCJICAOBATCIILHBIC MCPCBOJALI U3 OJHOM CHCTEMBI CUHCJICHHS B APYTYIO. HOpHI[OK
MEepeBOAOB OMPECACIIMM B COOTBCTCTBHUU C PUCYHKOM!

Ha »ToM pricyHKe UCTIONB30BaHbI CIEAYIONUE 0003HAUCHUSI:

e B KPYXKax 3allUCaHbl OCHOBAHUS CUCTEM CUHCIICHUS;

e CTPEIIKM YKa3bIBAIOT HAIIPABJICHHUE TIEPEBO/IA;

e HOMEp PAZOM CO CTPEJIKOW 03HAYAET MOPSIKOBBIA HOMEP COOTBETCTBYIOIIECTO TPUMEpPA B
cBOIHON TaOnuie 4.1.

&
Hanpumep: @ O3HaYaeT MEePEeBOJI U3 JIBOUYHOM CUCTEMBI B IIECTHAIIATCPHUUHYIO,
UMEIOIINI B TaOJIHIIe TOPSIKOBBIA HOMED 6.



CBoaHas Ta0/1M11a TEPEBOAOB L EJIbIX YHCe

Tabmma 4.1.
= lNepeeog Mo MNepeson
n.Jn n./n
210
543210
5 [101110,=2"+2%42%42" =
=461p
OTBET: 465
1 2-»16
1011102 =10 1110; = 2Eq6
6 e
OTBeT. 2B
-2
OmeeT. 101110, S8 = 101 110,
7 e
OTeeT. 1011102
10-» & - 10
10
46 | 8 8 | 56;=5%8"+5%8" = 40+6 =
_E 5 =4|51|]
2 i | OTBeT. 4619
316
9 56g=101 110, =10 11102 =
OteeT. 564 =26 — -
OTEeT. 2Ei5
Mz MNepesog =] Mepeson
n.n n./n
1016 16— 2
10 | 2E46= 0010 1110 = 1011105
ﬁ Iﬁ ——
14 2 oTteer: 101110,
3 16-» 8
‘——r ZEie= 1011102 = 101 110 =
oteeT. 2E4g 11 = 5Bg = It
OTEET. S6g
2w O 1610
1 0
4 [ 1011102 = 101 110, = 564 12 | 2E45 = 2%16"'+E=16" =
L: T = 32414 = 46yq
OTEET. 46

OTEET. 564




4.10. Kak npousBoasitcd apupMeruyecKue onepanuu B
MO3UIMOHHBIX CHCTEMAaX CYUCICHUA?

PaCCMOTpI/IM OCHOBHBIC apH(bMCTH‘IGCKI/IG onecpanru: CJI0KCHUEC, BbIMUTAHUEC, YMHOKCHUE
H JeJIeHue. HpaBI/IJ'Ia BBIINMOJIHCHUA 3TUX OHepaI_II/Iﬁ B ):[CCHTH‘IHOﬁ CUCTEMC XOpPOLIO U3BECTHBI —
OTO CJIOXCHUC, BBIYUTAHHUC, YMHOXCHUC CTOJIONKOM H JCJICHHUC YIJIOM. Ot mpaBujia
INPpUMCHUMBI U KO BCEM JpYIUM IMO3ULUOHHBIM CHCTCMaM CYHUCIICHUS. Tonsko Ta6J'II/II_IaMI/I
CJIOKCHUA 1 YMHOXKCHHUA HAA0 IMOJIb30BAThHCA 0COOBIMH JIA K&)K,ILOﬁ CHUCTCMBI.

CioxeHnune

Tabmuist CJIOKEHUSA JIETKO COCTaBUTh, HCIIOJIB3YS [IpaBuno Cuera.
CJ10:xeHHue B IBOMYHOM cCHCTEME Cil0:xeHHE B BOCbMEPUYHOI cucTeMe
+ |0 1 |0l 234567
0 Jo1 a|mi 234 56 F
1 |10 L1 2% 4546710
2123456 71011
3 |FX 4 56 FAOYLAZ
4 1456 710111213
156 Fl1Oo10 21314
6 |a& 7 I0i0 120k 1415
F|FIO111203 141516

CioxkeHue B IECTHAAATHPUYHON cHCTeMe

+ | @123 4 56 78 9 ABCDE F
o [0123 4 5672 9% aBCDEFE
rjl1 2% 4 5 ¢ 7 39 EBCDE FID
2123456 TS59% LABCDE F 1011
3 4 5 46 7 8 92 A B COCDE F IO N LZE
4 456 7T 3 258 B CDEFIDI 1213
5156729 AB CDEFILOIL 12 13 14
7] #7 &8P &8 BCDEFIDILIZ I 1415
71789 AB ¢CDEFIWIII213 141516
g |29 4B C DEF 1011121314 15 1617
9 | " & B CD EF 1011121318415 16 17 18
& L BOC DE FI10MY 12031405 148 17 12 19
BIBRCD EF 1011021314 151617 1319 14
¢clocpE FI0 1112131415 16 17 12 19 14 1B
DIDE F IO 1012 13041516 17 12 19 14 1B 10
EJE FIDLY 1213014151017 1819 1a1R 0 1D
F F ID 1D 1213 14 15 1& 17 02 19 ]1& 1B 1C 10 JE

[Tpu cnoxxeHun uU@Ppbl CyMMUPYIOTCS MO pa3psiaM, U €ClId IPU STOM BO3HUKAET U30BITOK, TO
OH MEPEHOCUTCS BIIEBO.



[Ipumep 1. Cnoxum uncina 15 u 6 B pa3IUUHbIX CUCTEMAaX CUUCICHHUS.

Becarwaman: |0+ Oeowunan: 1111+ 110 Bocemepwanaa: 17;+5;

1 111 1

15 + 1111 W 1

F g 2110 6
21 18101 25
F+6=11=10+1 = "
Hﬂ?z— 191“"_—'51?&‘ +=
i
TH1=2=&+l

lectHaguaTtepuunas: Fict+6;6 OtBet: 15+6 =21,5=10101, =255 =154¢.

IIpoBepka. [IpeoOpazyem monydeHHbIE
CYMMBI K IECITUMHOMY BULY:

1

+ F 10101, =2%+ 2%+ 2% = 16+4+1=21,
12 255=2"8'+58"=16+5=21,
1546=24=16+E 1516:1'161+5'160:16+5:21.

IIpumep 2. Cnoxum uucna 15, 7 u 3.

MeCATHYHAA. | DwtTwtiio ABen1Ha: 11112+11 1zt 11z BeceMepHiBAA.] fot Fatlde

1 2
15 + 17
g 7
_3 _3
25
| 54T+ Ew 15wl 0+S Fri3=17=2"8+1
1+1=2 Fa=3
Mlectnaguarepuunas: Fi¢t7161316 OtBeTt: 5+7+3 =25,0=11001, =315 =
1946.
3 F IIposepka:

11001, = 2%+ 2° + 2° = 16+8+1=25,

7
3 313=3"8"+1-8°=24+1=25,
P | D140 _ B
;51-1.»3;:5;151.5 196=116 +9°16° = 16+9 = 25.




IIpumep 3. Cnoxum uucna 141,5 u 59,75.

OecaTmuHan: 14150 + 59750 Oeomdran: 10001101 %2+ 111011112

111 111 11 11
141,50 L 100011011
59.75 1T11011.11
1. 11001 1,01
| |era=s 1+@=1 i 1#1=2=240
ST 2=0+2 Tl=2=2 +i i o . o |
— FE 5 1&]=2=
1+141=3=2+1 | | 1+1=2=24¢0

BocbmMepryHan: 215 4; + 73 63 WecTHaguaTepuuHan: 80,8y + 38 Cis

111 11
21458 4 BD. &
+ 136 + 3B c
l1$ i
AHE=10=B42 8+12=20=1 644
5 =fl= 1F=11+1=P5nd =D
147+ 1=8=8+1 B 3H=12=C,
2+ 1=3
Oteer: 141,5 + 5975 = 20125, = 11001001,01, = 311,23 = (9.4
IIposepka. [Ipeobpazyem MOTYy4YCHHBIC CYMMEBI K IECATHIHOMY BULOY:
11001001,01, = 2" + 26 + 22 + 20 4+ 22 = 20125
3112 = 3 - & + 108 + 1 - & + 2 - g = 201,25

C9,416=12"16"+9°16" + 416" =201,25
BoiluuTaHnue

IIpumep 4. Borutem eaunuiy u3 uncen 10,, 10s u 1046
AeokuHan; 1ik—1: BochMepnuHan:| -1z WecTHagUaTEpHHHEA: 1 De—"14s

1 1 1 SaEMel
_ 14 10D 10
1 1 _1
T_ F
2-1m1 §-1=T |16:1=15=Fy;

ITpumep 5. Berutem eaunuiy u3 uncen 100,, 100g 1 10046.

HOeouyran: 10— BockMepwuHan:|0:—1; WecTHaguaTepuuHan: 100s—14s

1 1 1 Faedel
100 —_ 100 _ 120
- | 1 1
11 77 FF
2 q=1 &-1=T I1E‘.. 1=15=F,

101 7-0=7 15727



IIpumep 6. BorureMm uncino 59,75 u3 uncna 201,25.

AecATuyHan: 201 250 - 59,750  ABonunan: 1100100101 - 111011112

Saemel

1 1
201,25

BocoMmepuyHana: 211 2 — 73 0 LWecTHaguyaTepruHan: 9 Ay — 38 Cis

111 11
311,2 09, 4
~_73.8 — 3B,C
2‘1 » 1
latz-s=4 |1a+¢-13=3
B-2=5 1648-11=13=D,_
B7= 12-15=8
Oteer: 201,250 - 59,750 = 141,50, = 10001101,1, = 21545 = 8D,8;.
IIposepka. [Ipeobpazyem IIOJIy4YEHHBIE pa3HoCTH K JECATHYHOMY BUIY:
10001101,1, = 2" + 22 + 22 4+ 20 4+ 2 = 141,5;
21543 = 2 - & + 1 - 8 + 5 - 8 + 4 - g = 1415

8D.81s=8"16'+D"16°+8 16" =141,5.
YMHOXEHHUE

BreinonHsss yMHOXEHHWE MHOTO3HAYHBIX YHUCENT B Pa3IUYHBIX IMO3UIIMOHHBIX CHUCTEMax
CUMCIICHHUS, MOYKHO HCIIOJIb30BaTh OOBIYHBIA aJITOPUTM IMEPEMHONKEHHS YHCed B CTOJOMK, HO
OpU 3TOM pPe3yJbTaThl TEPEMHOKCHHUS M CIIOKEHHUS OJHO3HAYHBIX YHCET HEOOXOAMMO
3aMMCTBOBaTh M3 COOTBETCTBYIOIIMX paccMaTpUBaeMoW cucTeMe TaOaul] YMHOXEHUS U
CIIOKEHHS.

YMHOKeHHe B IBOUYHON  YMHOXKEHHE B BOCbMEPHYHOM cucTeMe

CHUCTEME
=01 2345567
o1
olo o plo o o 0 00 0o 0
g 1[lo1 23455857
2|02 4 6wWz1416
3|03 61114172225
4|04 101420 24 30 34
5105 12172431 35 43
6|06 1422303 4 52
Tl O T 16 25 34 43 52 61




BBuay upe3Bb4aifHON NPOCTOTHI TAOIUIBl YMHOKEHUS B IBOUYHON CUCTEME, YMHOXKECHHE
CBOJMTCS JIMIIb K CABUTaM MHOKHMOTO U CIIOKEHUSIM.

IIpumep 7. Ilepemuoxxum uucna 5 u 6.

HecAaTvuHER: 5% JEoMNHER: 107> 110 BochMEpWYHAR: Sz» B

5 1 5
] ‘110 o)
] 101 3
101
1110

OtBet: 56 =3010=11110, = 365.
IIpoBepka. [Ipeobpazyem nosyueHHbIE TPOU3BENICHUS K JECATUUHOMY BUY:

11110, = 2% + 2° + 22 + 2! = 30;
365 = 3-8 + 6-8° = 30.

IIpumep 8. Ilepemuoxxum uncna 115 u 51.

Becamnaraa:l 15051 Deomwssans] 11007112*11007 12 Bocemepuunan: 16363

115 1116011 163
“ o5 110011 “ 83
115 1118011 31
5F5 1110011 1262
5865 1110014 15351
1011011101801
Orser: 115 51 = 5865, = 1011011101001, = 13351,

IIpoBepka. IlpeoOpazyeM  mONlydeHHBIE  TMPOM3BEICHUS K  JIECATUYHOMY  BHIY:
1011011101001, = 2% + 29 + 22 + 27 + 20 4+ 25 + 28 + 20 = 5865;
133513 =1"8*+3°8+3-8>+ 58" +1-8° = 5865.

dlemenmue
ﬂeHeHI/IC B J'IIO6OI\/'I HOSHHHOHHOP'I CUCTEME CUUCIICHUA HpOI/ISBO,I[I/ITCSI II0 TEM KE HpaBI/IJ'IaM, KaK
1 OCJIICHUC yFJIOM B IIGCSITH‘IHOﬁ CUCTECMC. B ,ZLBOI/I‘IHOI\/'I CUCTEMEC ACJIICHUC BBIITOJIHACTCA

0COOEHHO MPOCTO, BeAb oUYepeaHas Hudpa 4aCTHOTO MOXKET OBITh TOJBKO HYJIEM HIIM €AMHULICH.

IMpumep 9. Pazgenum yucino 30 Ha yucio 6.

Becsmvuman: 20y G  Aeeswaman: 111102110  Becomepnsman: 35 Go

_apls _ 11110 |11l- _ 3|6
%0 110 101 3_&}?
] 110 1]
110
—
OrTBerT: 30 : 6 = 510 = 101, = 3s.

IIpumep 10. Pazgenum uncno 5865 Ha uncino 115.

AecATHMRAA: 5800w 11240  Asomdnan: 10711071110100%: 111007 12



_ 5863 115 _ 1011011101001 | 1110011
575 ' &1 1110011 110011

_ 1% _ 1800100
113 1110011
0 1g101100
1110811
110011
1110011
0
Bocomepuunas: 133515 :1635
- 13351
1262 l%g}
- 531
531
0
OTBerT: 5865 : 115 = 5110 = 110011, = 635.
IIpoBepka. [IpeoGpazyem MOJTy4YEeHHBIE YaCTHBIE K JIECATUUHOMY BUTY:

110011, = 25 + 2% "+ 28 4+ 72° = 51; 63 = 6 - 8 + 3 - 8 = 5.
IIpumep 11. Paznenum uucio 35 Ha yucio 14.

DecaTMuHas: 354 - 14w Osomnvran: 1000112 1110

_ 35|14 _ 100011 | 1118
28 |E 1110 ,
70 _ 1110

0 1110
0 1]

Bocbmepuunas: 435 : 163

_ 4316
24'24

_ il

70

0
OTBeT: 35 14 = 2,510 = 10,1, = 2.4s.
IIposepka. [IpeoGpazyem MOJTYy4YE€HHEBIE JaCTHBIE K JECATUYHOMY BULY:
10,1, = 2! + 2 = = 2.,5;
2,44 = 2 : 8° + 4 : 8! = 2,5.

4.11. Kak npeacTaBjsOTCd B KOMIIbIOTEpPeE HeJble Yucaa?
L[eJ'IBIe quciia MOT'YT IpCACTABIIATHCA B KOMIIBIOTEPEC CO 3HAKOM HJIN 0e3 3Haka.
eanble ynciaa 0e3 3HaKa

OOBIYHO 3aHMMAIOT B MAaMSITH KOMIIBIOTEpa OJWH WU nBa Oaiita. B omgHOGaliToBOM
dbopmare mpunumaroT 3HaueHus ot 00000000, mo 11111111,. B aByGaiitoBOoM dopmate



-or 00000000 00000000, o 11111111 11111111,.

Jnana3oHbl 3HaYeHUH 1eJIbIX YHces 0e3 3HaKa

®opmat Jnanazon

quciia B

GaiiTax 3anuch ¢ NOPSIAKOM OO0ObIUHAas 3a1Ch
1 0..2%1 0..255
2 0..2"%1 0 ... 65535

IIpumepsr:

a) ancio 7210 = 1001000, B onHobaiiToBOM dhopmare:

Homepa paspagcs 7 6
1

5432
BuTel mUucna |0| Iuiul I!iﬂlol

0) 3TO ke YucIio B AByOaiiTOBOM hopmare:

Homepa paspagos
EWThel YMCRA

(0]oTo]¢ loTo[@To o 1[oTeM [o[al0

B) uncio 65535 B nByb6aiitoBoMm popmare:

Homepa paspagos 1514 151211 10 9 8 7
Eursl ynicma 1117111111 |1 |1

Ieabie yncaa CO 3HAKOM

OOBIYHO 3aHMMAIOT B MaMATH KOMIIBIOTEPA OAMH, J[Ba WJIM YeThIpe OaiiTa, IPH 3TOM CaMBbIii
JeBBIN (cTapumii) pas3psn COJIEPIKUT uHpOpMaIHIO 0 3HaKe qucia.

I[nana:mnm 3HAYEeHHH HeJdbIX YUceJI CO 3HAKOM

®opmMmar Junamna3on
qucijia B
aiiTax 3anuce ¢ OObIYHAS 3aITUCh
IIOPSAIKOM
1 27271 -128 ... 127
2 2B 2b 232768 ... 32767
4 23 23 2147483648 ... 2147483647




PaccMoTprM 0COOCHHOCTHM 3aITUCH LEJIBIX YMCENl CO 3HAKOM Ha IpUMepe 0H00alTOBOrO
(¢opmara, mpu KoTOpOM 1715 3HAKA OTBOJUTCS OJUH paspsi, a 1 uudp aOCOMOTHOMN BETUYMHBI
- CEMb pa3psioB.

B komnbroTepHON TEXHHUKE MPUMEHSIOTCS TPU (POPMBI 3aKcH (KOAMPOBAHUS) LIEIBIX YHCENT CO
3HAaKOM:
NPAMON K0, 00paTHBIN KOJ, JONMOJTHHTEJIbHBIH KOJI.

[Tocnennue nBe GopMbI MPUMEHSIOTCS OCOOEHHO IMPOKO, TaK KaK MO3BOJISIOT YIPOCTUTh
KOHCTPYKLHUIO  apU(PMETUKO-IOTMUECKOr0  YCTPOMCTBAa  KOMIIbIOTEpAa  IyTEM  3aMEHbI
pa3Hoo0pa3HbIX apu(PMETHUECKUX OTepalii orepanneil CIoKeHHS.

[TosiokuTEeNbHBIE YHCIA B IPSIMOM, OOpaTHOM U JIOMOJHUTEIBHOM KOJaX M300paxaroTcs

OIMHAKOBO - JBOMYHBIMH Kojmamu ¢ 1mmdpoit 0 B 3HakoBOM paspsae. Hampuwmep:
Yucne 1.=1. Yueno 127 =1111111.
@lalofololeloln] [CIENENEN CIENEN KN
2JHaK ywcna "+" SHaK Yacna "+

OTpunaTeabHbIe YHCIA B IPSIMOM, OOPaTHOM U JIOTIOJHHUTEIHFHOM KOJaX MMEIOT pa3HOoe
n300paxeHue.

1. lIpsamoii koa. B 3HaKkoBbIH pa3psa nomemaercs uugpa 1, a B paspsaasl LuppoBoil yactu

qucia — JIBOMYHBIN KOJI €ro a0COJIIOTHOM BEJINYVHBI. Hanpuwmep:
Mpameit ko wena - 1 Mpamoii kog wwens - 127
Wiejojoojelal1] (ofafafa]1[1]1]
3Hak Jucna “-" 3HaK wicna "-"

2. Oopatnbiii koa. IlomyuaeTcs WHBEPTUPOBAaHHUEM BceX IU(pP IBOMYHOTO KO
a0COTIOTHOM BEJIMYMHBI YHUCIA, BKIIOYAs pa3psA] 3HAKa: HYJIW 3aMEHSAIOTCS €IUHUIAMM, a
€IMHULIBI — HYJISIMH. Hanpuwmep:

Hueno: <1 Huena: «127
Kea mogyna yvcna: 00000001 Kop mogyna vucma: 0 1111111
OGparHbiitl kog wicnas 1 1111110 Obparueii kog 4wcna: 1 0000000

0] [TIo]oTa 0ol ]a]

3. lonosnuTeabHblii koa. [lonydaercs oOpazoBaHHeM 00paTHOTO KOJia C MOCIEIYIOIIHM
npubaBIeHUEM €IMHHIIBI K ero MJIaJIIEMy paspsny. Hanpumep:

HonommMuTenEHBENR BOoO Yvena =1 OononH uTe kML KO Yrens - 127

|‘I 1| '||1|"I| 'I|1|1| |1|l!|ﬂ|ll|ﬁ ﬂ-lﬂl"ll




OOBIUHO OTpHIIATE/IbHbIE JeCITUYHbIE YHC/IA NMPU BBOJE B MAIINHY aBTOMATHYECKH
npeodpa3yoTcss B OOpPATHBI HMJIM JTONOJHUTEJbHBbIN JABOMYHBIA KOJA U B TAaKOM BHIE
XpaHATCA, NCPECMCIIAOTCA U YUYACTBYIOT B OIICpallUIX. HpI/I BBIBOAC TAKHUX YHCCII U3 MalllWMHbI
MIPOUCXOINT 0OpaTHOE NMpeodpa3oBaHNe B OTPULATE/IbHbIE JeCATUYHbIE YUCJIA.

4.12. Kak koMnbOTEp BBINOJHAET apupMeTniecKue 1eiicTBUS HAJl
neJabIMH YucjaamMmu?

CiokeHue M BLIYUTAHHUE

B 0oJIbIIMHCTBEe KOMNIBIOTEPOB ONEPAlUsl BHIYMTAHUS He MCIOJb3yeTcsi. BMecTo Hee
NPOU3BOJAUTCH CJI0KeHHe OOpPATHBIX MJIM JONOJHUTEIbHBIX KOJAOB YMEHBLIIAEMOIO H
BbIYHUTAEMOI0. JTO MO3BOJIET CYIECTBEHHO YIPOCTUTh KOHCTpYKLHI0 AJTY.

CaokeHue 00paTHBIX KOJOB. 31ech NpH ClIokKeHuH uucel A u B umeror mecrto
YETBIPE OCHOBHBIX U JBA OCOOBIX CIIy4as:

1. A u B nosnoxurenbusie. [Ipy cyMMHUpOBaHMM CKJIaABIBAKOTCSA BCE pa3psizibl, BKIKOYAs
pa3psn 3Haka. Tak Kak 3HAKOBBIE pa3psbl MOJOXKHUTEIBHBIX CJIAraéMbIX PAaBHBI HYIIO, Pa3psl

3HaKa CyMMBI TOXE paBeH HYJIIO. Hanpumep:
HecATUYHaA 2anuch ABoH4HbEe KOALI
+ ? + 00600011

7
10 0 0801010

[TonyuyeH npaBUIIBHBIN pe3yJIbTaT.

2. A nosoxurteabHoe, B orpunare/sibHOe M 110 a0COTIOTHOM BeJIMYMHe 00JIblIe, YeM A.
Hamnpuwmep:

AecATUYHAA 3anuch OBouMHbIe KOGbl
b 3 + U DDOa011
-10 11110191  OOGpaTHEIA keg vMcna -19
-7 11111000 OBparHeii KoA Yucna -7

[TomyueH npaBUIBHBIA pe3ynbTaT B oOpaTHOM Koxae. [lpm mepeBojge B mpsiMON KO OWTEHI
1 poBoi yacT pe3ynpTara HHBepTHpYIoTcsa: 1 0000111 = -7.

3. A noJIo:kuTeJIbHOE, B oTpHIaTe/ibHOE M 0 A0COIOTHOM BeJIMYMHE MEHbIIe, YeM A.
Hanpumep:

decaTuyHaa Januck OBouuHLIE KOOI
+ 1a + 0 0001910
3 11111100 O6paTHeid kog Yucna -3

T 0 ooooii1e
I_—% +1

0 0000111



KomnbroTep ucnpaBisieT MoydeHHbIH MepBOHAYAILHO HEMPABUWIBHBINA pe3yibTaT (6 BMecTo 7)
MEePeHOCOM eIMHUIbI U3 3HAKOBOI'O pa3psia B MIAALINUN pa3psl CyMMBL.

4. A u B orpunarensubie. Hanpumep:

DecATHYHAA 3anuck AealMdHEIE KOAbI
4 %3 s 11111100 OB6paTHLIA ko wacna -3
=i 11111300 O6paTHRIA KOG YHena -7
-10

1 1 1110100
E—

111101 ObparHem kog, wuena =10

[TomyueHHBI TIEpBOHAYATBHO HEMPABWIBHBIA pe3yibTarT (00paTHBI Kox ymcma -114
BMECTO oOOpaTHOro koja uucia -10j9) KOMIOBIOTEp MCIPABISET IMEPEHOCOM EIUHULBI U3
3HAKOBOTO pa3psiia B MJIaIIMIAN pa3psn cymMmbl. [Ipu mepeBoze pe3ynbraTa B MPsIMON KOJ OUTHI
mdpoBoit yactu yucna uaseptupyrorcs: 1 0001010 = -104.

[Ipu crnoxeHHMH MOXXET BO3HHKHYTH CHUTyalus, KOTJa CTapuIie pas3psiibl pe3ylibraTa
oncpanyvu HC IMOMCIIAIOTCA B OTBCI[CHHOﬁ JJIs1 HETO 06HaCTI/I namatu. Takas CUTyaluus
Ha3bIBACTCS MepenoJIHeHHeM pa3psiaHoil ceTku Qopmara uucaa. s oOHapyxkeHUs
NEpCOJIHCHNUA W OINOBCHICHUA O BO3HUKIIICH OH_II/I6KG B KOMIIBIOTCPC HUCHOJB3YIOTCA
crelranbHble cpeacTBa. Huke mpuBeACHBI 1Ba BOSMOXKHBIX CITydasi IEPETIOHEHHUS.

5. A u B nosoxkurenbubie, cymma A+B Ooabine, 1100 paBHa 2", rie n — KomMUECTBO

paspsinoB (opmara umcen (wis ogHobaiiToBoro dopmara n=8, 2"' = 27 = 128). Hampumep:
decATUYHaA 3anuch O BoMYHbIE Kagbl
+ 85 = 01000001
a7 0 1100001
162 1010001¢ MepencnHeHwe

Cemu pa3psnoB mu(ppoBON YaCTH YHUCIOBOTO (OopMaTa HEAOCTATOYHO UIS Pa3MEIEHHS
BoCchMHUpa3psaaHoil cymmbl (16219 = 10100010,), mo3TomMy cTapmiuii pa3psii CyMMBbI
OKa3bIBaeTCsl B 3HAKOBOM pa3psiie. OTO BbI3bIBACT HECOBIaJeHHE 3HAKA CYMMbI M 3HAKOB
cJIaraeMblX, 4TO SIBJISIETCS CBHAETEJbCTBOM IePenoTHEeHUs Pa3psiAHON CeTKH.

6. A u B orpuuarTeJbHble, CyMMa a0COJIOTHBIX BeIHYUH A U B Ooabiue, 1u00 paBHa
2", Hanpumep:

AecaTH4HaA 2anwek ARouYHLIE KoAk!
463 + 11000000 O6paTHLIA KoM Yuena -63
_-95 1 01000080 OSpaTHei Kog Yuena -85
158 MMOD00Y  NMepenonHeHe
Ml

31ech 3HAaK CyMMBI TOXKE He COBIA/IaeT €O 3HAKAMM CJIaraeMbIX, YTO CBUJICTEIBCTBYET O
NepenoJHeHUH Pa3psIHOI CeTKH.

CJokeHHe JIONOJHUTEIbLHBIX KOAOB. 316Ch TAKXKE UMEIOT MECTO PACCMOTPEHHbIE
BBIIIC ICCTH CIIy4YacCB:




1. A u B nosoxurtenbHble. 31€Ch HET OTIMYMHA OT ciydass 1, pacCMOTPEHHOIO IS
0o0paTHOrO KoAa.

2. A nosnoxurteabHoe, B oTpunare/bHoe M 110 a0COTIOTHON BeinunHe 0osbIe, yeM A.
Hanpuwmep:

HecATUMHAA sanuchk OeouqHbIE KOoakl

+ 3 . 00000011
=10 11110110 OononsHurenesHen kog €wena =10
oF 11111001  JononHuieneHEI EOE SMENA =7

[Tosy4eH npaBUIBHBIA pe3yiIbTaT B JOMOJTHUTEIHLHOM Koze. [Ipu mepeBojie B IpsIMO KOJT OUTHI
G pPOBOI YaCTH pe3yibTaTa MHBEPTUPYIOTCS U K MIIAJIIEMy pa3psaay MpuOaBIseTCs eIUHUIA:
1 0000110+ 1=1 0000111 =-74o.

3. A noJio:kuTeJIbHOE, B oTpuuaTesibHOE M MO A0COIOTHOM BeJIMYMHE MEHbIIe, 4eM A.
Hanpuwmep:

HECATUMHAA 3anUCk ABOHM4YHEIE KOZLI
+ 10 s 00001010
=3 11111181 QononHuUTenksHBIA KOG YNena -3
T :ﬂ-ﬂﬂﬂﬂ*l
neperoe oTopackHIBeTCA

[TomyueH mnpaBWIBHBIA pe3ysbTaT. EJAMHUIYY TiepeHoca W3 3HAKOBOTO pa3psiia KOMITBIOTEP
oTOpachIBaer.

4. A u B orpunarensubie. Hanpumep:

HecATUWYHAA 3anuck ABolyHEIE Koakl
L 3 TN JononHuTenkHLIA K04 Yvena -3
=T 11111001 AencnHuTeneHEW KOG YMEna =7
-0 ﬂm HononHureneHsi ko wcna =18
nepeHoe oTépackIBeTCA

[TosrydeH mpaBUIBHBIN pe3yNbTaT B AOMOJHUTEIBHOM Ko/ie. EAMHMIY mepeHoca 13 3HaKOBOTO
paspsiga KOMIIBIOTEpP OTOpachbIBaeT.

Cayyau mepernoJiHeHUs ISl TOMOJHUTENbHBIX KOJOB PAaCCMAaTPUBAIOTCA MO aHAJIOTUU CO
ciy4asMu S5 ¥ 6 Ju1st OOpaTHBIX KOOB.

CpaBHeHHe paccMOTPEHHBIX (OpPM KOIMPOBAHHMS WeJdbIX YHCEJI €O 3HAKOM
NOKa3bIBaeT:

e Ha mpeoOpa3oBaHMe OTPHUUATEJHLHOr0 YHCJIa B OOpPaTHBIH KO KOMIBIOTEP
3aTpavynBaeT MeHbllle BpeMeHH, YeM Ha Npeodpa3oBaHue B JOMNOJTHHUTEIbHBIH KO,
TaKk Kak [OCJEJHEe COCTOUT W3 JIByX IIAaroB — o00pa3oBaHHUA OOpaTHOro Kojaa M
npuOaBIeHHs €UHULBI K €r0 MIAAIIEMY pa3psiay;

e BpeMsl BbINOJHEHHUS CJIO0KEHHMs /UISl TOMOJHUTEIbHBIX KOJOB YHMCeJ MeHbIle, YeM
JJIsl MX O0pPaTHBIX KOJAOB, IOTOMY YTO B TAaKOM CJIOKEHHM HET MEpPeHOca eAMHUIIBI U3
3HAKOBOT'O pa3psjia B MIIAIINKA pa3psij pe3yibTaTa.



YMHOXKEeHNe U TeJIeHne

Bo MHOrHX KOMMBIOTEpaX YMHOKEHHE TTPOU3BOJAUTCS KaK MOCIEA0BATEILHOCTD CIIOKEHUI
u casuroB. Jus storo B AJIY wumeercss perucrp, Ha3bIBa€Mbli HAKANIMBAKIIUM
CyMMATOPOM, KOTOPBIH 10 Hayayia BHIMOJHEHUS ONEpaIli COAEPKUT YHMCJI0 HOJb. B mponecce
BBITIOJIHCHHSI OTIEpAallM B HEM IIOOYEPEJTHO pPa3MEIIAIOTCS MHOKMMOE U Pe3yJabTaThl
NMPOMEKYTOYHBIX CJI0KE€HMH, a TI0 3aBEPIICHUH ONepallii — OKOHYATEJbHbIN pe3yJbTar.

Hpyroin peructp AJIY, yyacTByOIuUii B BBIIIOJIHEHUN 3TOW ONEpalliy, BHAYAJI€ CONEPKUT
MHOKHTeJIb. 3aTéM [0 Mepe BBINOJIHEHUS CJIOXKEHUH cojepxalleecs B HEM YHCJIO
YMeHbIIaeTCs, I0KAa He JOCTUTHeT HYJIeBOI'0 3HAYEHH .

Jns numoctpanyuu ymMHoxkuM 110011, va 101101,.

Hakannusarowwui cymmMatop  Muoxurene

000000000000 101101
+ 110011

-+ 10011 1011060
110011 Casvr HA gHe NeIuer Breso

4 ERREREEE 101200

110011 CaBur Ha OOHY NOZUL UKD BNE B0

4 1910010111 100000
118811 CAasvr Ha 229 NoIUBMK M8

1009711110191 400000

JleneHue Uil KOMIIbIOTEpa sIBIIs€TCS TpynHOW oneparuei. OOBIYHO OHO peaau3yercs
IIyT€M MHOTOKPAaTHOI'O NPUOABIIEHU K IEIMMOMY JOMOJIHUTEIBHOTO KO/Ia ACTUTE.

4.13. Kak npeacTaBJsiOTCs B KOMIILIOTEPE BelIECTBEHHbIE YU CJIa?

Cucrema BelIeCTBEHHBIX YHCEJ B MAaTEMATHYECKMX BBIYMCJICHUSIX NPeINoJiaraercs
HeNpepbIBHOM M 0eCKOHEYHOH, T.€. HE MMCIOLIECH OrpaHMYEHUM Ha AWANa30H M TOYHOCTh
MpeaACTaBJICHUA YUCCIL. O,Z[HaKO B KOMIIBIOTCPpAX YUCIId XPAHATCA B pCTUCTPAX U sUeiKax maMsITH
C OTPaHUYEHHBIM KOJIMYECTBOM pa3psloB. B ciaencTeue 3TOro cucremMa BeleCTBEHHbIX YHCelI,
NpPeACTABUMBIX B MALIMHE, SIBJISETCS JMCKPEeTHOH (IpepbIBHON) N KOHEYHOI.

[Ipn HammcaHuM BEIECTBEHHBIX YHCEN B IIPOrpaMMax BMECTO IPUBBIYHON 3amsTON
IPUHATO CTaBUTh TOYKY. J[Ji1 0TOOpakeHHs BEIIECTBEHHBIX YMCEJ, KOTOPhIE MOTYT OBITh Kak
OUYCHb MAJICHBKUMHU, TaK U OYEHb OOJIBIIMMU, UCHOJIB3YETCs (popMa 3amucu Yuces ¢ MOPSAAKOM
OCHOBaHHs cUCTeMbl cuMciaenus. Hanpumep, necstiuanoe yucio 1.25 B 310l (hopMe MOKHO
IIPEICTABUTH TaK:

1.25°10°=0.125"10'=0.0125 - 10> = ...

NJIN TaK:
12.5-101'=125.0"10%=1250.0- 10> = .....

JIro60e uyrcio N B cucTeMe CUHCIICHHS ¢ OCHOBaHHWEM ( MOXKHO 3amucaTh B Buae N = M~ qp, rmue




M — MHOXHTENB, coAepkKaIui Bce UG PHI Yncia (MaHTHCCA), a P — IeJI0e YHCTIO,
Ha3bIBaeMOE MOPSAKOM. Takol crioco0 3amucy YuceN Ha3bIBACTCs MPeACTABJIeHHEM YHCIa €
IUIaBaoIIeil TOYKOM.

Ecnu "mnaBarommas" Todka pacmoioxkeHa B MaHTHCCE Tepes] epBoi 3Havameit nudpoii, To
npu (UKCUPOBAHHOM KOJIMUECTBE Pa3psiioB, OTBEIEHHBIX IIOJI MAHTHCCY, OOECIECUMBACTCS
3aMuch MaKCUMAJIbHOTO KOJIMYECTBA 3HAYAIIMX IUQpP YKcIa, TO €CTh MaKCHMalabHas TOYHOCTh
npeJcTaBiIeHHs yucia B Mamune. M3 storo cienyert:

ManTtucca 10/15kHa ObITh IPAaBUJIbHOM APO0bI0, y KOTOPO# nepBasi nu(pa nocjae TOYKH
(3ansAToi B 00bIYHOM 3anucH) oTjim4Ha oT HyJas: 0.1, <= |[M| < 1. Ecau 310 TpeGoBaHune
BBINOJIHEHO, TO YHCJIO HA3bIBAETCH HOPMAJIH30BAHHBIM

MaHTuccy U nopsI0K (-MYHOI'0 YKCIIa IPUHATO 3alUCHIBATh B CUCTEME C OCHOBAaHHEM (, a
caMO OCHOBaHHE — B J€CATUYHON cucteme. [Ipumepbl HOpMaTU30BaHHOTO NMPEACTABICHUS:

Hecarnunas cucrema JIBonuHast cuctema
753.15=0.75315 " 10°; —101.01 =—0.10101 - 2" (mopsimok 11, = 310)
—0.000034 =—0.34"10"; 0.000011 =0.11 - 27 (mopsymox  —100, = —4 ).

BemiecTBeHHbIE UncIa B KOMIIBIOTEPAX Pa3IMYHBIX TUIIOB 3alIMCBIBAIOTCS MO-Pa3HOMY, TEM
HE MEHEEe, BCe KOMIBIOTEPbl MOJAEP:KMBAIT HECKOJIBKO MEKIYHAPOIHBIX CTaHIAPTHBIX
(¢opMaTOB, pazIMYAIOIIUXCH MO TOYHOCTH, HO HMMEKWIIMX OJMHAKOBYI CTPYKTYpPY
cJIe1yIoIero BUaa:

] [aea] ] | T

JHaK MaHTWUCChI CMeLleHHbIR NopAQOoK ABconioTHas BENWHYMHA MAaHTWCCh

31ech MOPSAOK N-pa3psiAHOrO HOPMAJIM30BAaHHOIO 4YHCIIAa 337acTcd B TaK Ha3bIBAEMOM
cMelleHHOl ¢opMe: ecinu Ui 3aJaHus MOPSIKa BBIACICHO K pa3psiioB, TO K HCTHHHOMY
3HAYCHUIO TIOPSJIKA, MPeACTABJIEHHOI0 B JOMOJHHUTEJBLHOM KojJe, IPUOaBIAIOT CMEIIEHHE,
paBHOE (21"1 — 1). Hanpumep, nopsiaok, MpUHUMAIOIIUN 3HAYEHUsT B auama3oHe oT —I128 mo
+127, npencraBisercs CMEIIEHHBIM MOPSIIKOM, 3HaYeHHsI KOTOporo MeHstoTes ot 0 1o 255.

Hcnonb30BaHue CMENEHHON (OpMBbI MO3BOJISIET MPOU3BOIUTH OINEPALMU HaJl MOPSAIKaMH,
KaK HaJ 0e33HaKOBBIMU YMCIIAMHU, YTO YIPOILAET ONEpPALUU CPABHEHHUS], CJIOKEHUS U BBIUUTAHUS
HOPSIIKOB, a TAK)KE YNPOILIAET ONEPALNIO CPABHEHUS CAMUX HOPMAIM30BAHHBIX YUCEIL.



Yem Oomblne pa3psgoB OTBOAUTCS TOJ 3alMCh MAHTHCCHI, TE€M BBIIIE TOYHOCTh
npeAcTaBieHus uduciaa. Yem Ooupie paspsmoB 3aHUMAET IMOPSIOK, TEM IIUPE JHAna3oH OT
HAaUMEHBUIET0 OTIIMYHOTO OT HYJIS YHcia 0 HAauOOJBILIEr0 YMCIia, MPEeICTABUMOIO B MalllUHE
IIpU 3aJJaHHOM (popmarTe.

Crnenyer OTMETUTh, YTO BEIECTBEHHBIM (opmaTr ¢ M-pa3psiHOW MaHTHUCCOH MO3BOJSET
a0COJIIOTHO TOYHO MPEJCTABIATh M-pa3psIHbIC LENble Yucha, T. €. J000e JBOMYHOE Lesoe
4mCcII0, coiepakalee He 0oJiee m Pa3psioB, MOXKeT ObITh 0e3 MCKAKeHUIl mMpeodpa3oBaHoO B
BellleCTBEHHBbIH (hopmar.

4.14. Kak koMnbrOTEp BBINOJHACT apu(pMeTHIecKue 1eiicCTBUS HAJl
HOPMAJIM30BAHHBIMHU YUCIAMH?

K Havanmy BBIMONHEHUS apUPMETHICCKOTO JACUCTBHUS ONEPaHIbl ONEPaIliy MOMEIIAIOTCS B
COOTBETCTBYIOIINE perucTpsl AJIY.

CJiokeHue M BbIYUTAHUE

HpI/I CIIOKCHUHU U BbIYUTAHUW CHa4dalla TMPOU3BOAUTCA IMOATOTOBUTCIIbHAA OICpalus,
Ha3bIBa€Mas BbIPABHUBAHHEM MOPIAAKOB.

B pesynbrare BbIpaBHUBAaHUS MOPSAIKOB OJHOMMEHHBIE pa3psiibl YHMCEN OKa3bIBAIOTCS
PacIOIOKEHHBIMH B COOTBETCTBYIOIIMX pPa3pslax OOOMX PETHUCTPOB, MOCIE YETO MAHTHCCHI
CKJAIbIBAIOTCH WJIH BBIYHTAOTCA. B ciyuae HEoOXOIMMOCTH TOJYYECHHBIH pe3ynbTar
HOpMaJM3yeTcs MyTeM CIBUTa MaHTHCCHl pe3yjbTara BieBo. Ilocie Kaxaoro casura BIIEBO
MOPSAZIOK pe3yJIbTaTa YMEHbBIIAETCS HA €AUHUILY.



Hpumep 1. Cnoxuth JBOMUHBIE HOpManu3oBaHHee uncaa 0.10111 27" u 0.11011 - 27,
Pa3zHocTh MOpSAIKOB ciaraeMbIX 3/€Ch paBHA TpeM, IOITOMY IEpes CIOKEHHMEM MAaHTHCCA
IIEPBOT'0 YMCJIA CIBUrAETCS HA TPU pa3psijia BIPABO:

e.00010111%2"
011011 *2"
0.111011112"

4

IIpumep 2. BbINogHUTH BBIYMTAHKE BOMYHBIX HOpManu3oBaHHbIX uucen 0.10101 - 2%y
0.11101 - 2'. Pasnocts MOPSAKOB YMEHBIIAEMOTO M BBIYMTAEMOIO 3/I€Ch paBHA EIMHUIIE,
[I03TOMY Iepe]l BBIUUTAaHUEM MAHTHUCCA BTOPOTO YMCIIA CABUTAETCSA HA OJUH pa3psi]] BIPaBO:

0.10101 -2
0.011101 *2"

0.001101 =2°

Pesynbrar mosyuusics He HOPMAJIM30BAHHBIM, IMO3TOMY €ro MAaHTHCCA CIABUTAETCHA

BJIEBO HA JIBA pa3psiia C COOTBETCTBYIOIIUM YMEHBIIIEHUEM Mopsiaka Ha aBe eauHuIsl: 0.1101 -
0
2",

YMHOXKEeHHE

HpI/I YMHOXCHHUHA ABYX HOPMAJIU30BAHHBIX YHUCEI UX MMOPAAKH CKIAABIBAIOTCA, & MAHTUCCHI
TICPEMHOKAKOTCA.

IIpumep 3. BoIIOTHUTS YMHOKEHUE ABOUYHBIX HOPMAJIM30BaHHBIX YHCEN:

(0.11101°2""-(0.1001 2"y = (0.11101-0.1001) - 2"V = 0.100000101 - 2'°%.

llesienue

[Ipu nenenuu AByX HOPMAIM30BAHHBIX YUCEI U3 MOPAIKA JEIUMOTO BBIYUTAECTCS MOPALOK
JeUTENs, @ MAHTHCCA JISJIMMOTO JEJTUTCS HA MAHTHUCCY JENUTENs. 3aTeEM B Cilydae
HE00XOAMMOCTH MOITY4YEHHBIH Pe3yIbTaT HOPMaIU3yeTCsl.

IIpumep 4. BoINOTHUTH €JIEHUE JBOMYHBIX HOPMAIM30BAHHBIX YHCEIT:
0.1111-2':0.101°2" =(0.1111:0.101) 2"V =1.1-2"=0.11-2"

Hcnonb3oBaHne NpeACTaBICHHUS YHMCEN C IUIABAIOIIEH TOYKOW CYIIECTBEHHO YCJIOKHSET
cxeMmy apu(MeTHKO-JIOTHYECKOTO YCTPOHCTBRA.



4.15. YnpaxkHeHnust

4.1. Ucnonb3ys [IpaBuno Cuera, 3anumure nepsbie 20 HenbIX YUCe B JECATUYHOM, TBOMYHOM,
TPOUYHOM, NATEPUYHON U BOCBMEPUYHOMN CUCTEMAaX CUUCIICHUSI.

4.2. Kakue 1ienple yncia cienyroT 3a YACIaMu:

a) 1o e) Lg; 1) Fie;

6) 1012; }K) 78; M) 1F16;

B) 1112; 3) 378; H) FF16;

r) 1111y ) 177s; 0) 9AF9,¢;
1) 1010115; K) 7777s; 1) CDEF 6 ?

4.3. Kakue nenble yncia NpeaecTByOT YUCIaM:

a) 10,; e) 10g; 1) 1046;

6) 10102; )K) 203; M)2016;

B) 10002; 3) 1008; H) 10016;
r) 10000; u) 110s; 0) Al0sg;
) 101005; x) 10005; 1) 10006 ?

4.4. Kaxoit uudpoii 3akanyrBaeTcst ueTHoe ABonyHOoe uncio? Kakoit mudpoit
3aKaHYMBAETCsl HEUETHOE IBOMYHOE uncino? Kakumu nudpaMu MOXKET 3aKaHUUBATHCS YETHOE
TPOUYHOE YUCIIO?

4.5. Kakoe Han0OospIee JeCITHIHOE YICIO0 MOKHO 3aIucaTh TpeMs mudpamu:

o a) B IBOMYHOH CHCTEME;
o 0) B BOCBMEpUYHOMN CUCTEME;
o B) B IIECTHAALATEPUYHON cucTeme?

4.6. B xaxon cucreme cuncienus 21 + 24 = 100?
Pemenne. [lycth X — McKkOMOe OCHOBaHUE cUcTeMbI cuncienus. Torga 100, =1 - xX+0-x'+0
‘XO, 21,422-X1 +1 'XO, 24X=2'X1 +4-x° TaKI/IMO6paSOM,X2:2X+2X+5I/IJIPIX2-4X-
5 =0. [TonoxXUTETPHBIM KOPHEM 3TOT0 KBAJAPATHOTO YPABHEHHUS ABIISETCA X = 5.

OtBer. Yncna 3anucansbl B MATEPUYHON CUCTEME CUUCIICHUS.
4.7. B xako#i cuctemMe CYMCIIEHUS CIPABEIIUBO CIEIYIOIIEE:

o a)20+25=100;
o 0)22+44=110?

4.8. [ecatuyHoe uymcio 59 skBUBAJIEHTHO uucily 214 B HEKOTOpPOMl Apyroil cucreme
cuncieHnus. Haligure ocHOBaHUE dTOM CUCTEMEL.



4.9. IlepeBenure umcia B JAECATUYHYIO CUCTEMY, a 3aT€M IIPOBEPHTE pE3YJIbTaTBhl,

BBITIOJTHUB oOpaTtHbIe MIEPEBOJIBI:
a) 1011011y; e) 517s; 1) 1F6;
0) 101101115; x) 1010g; M) ABCjg;
B) 0111000015; 3) 1234s; H) 101016;
r) 0,1000110,; n) 0,34s; 0) 0,A4s;
) 110100,115; K) 123,41g; n) 1DE,C8s.

4.10. IlepeBenure uMcia U3 JAECATUYHONM CHCTEMBI B JIBOMYHYI), BOCBMEPHUUYHYIO M
HIECTHAAIATEPUYHYIO, A 3aTEM MIPOBEPHTE PE3yJIbTAThl, BHIIIOIHUB 00pAaTHBIE TIEPEBOIBI:

a) 12510; 6) 22910; B) 8810; I‘) 37,2510; II) 206,12510.

4.11. IlepeBenute yncnaa U3 ABOMYHON CUCTEMBI B BOCBMEPUYHYIO U IIECTHAATEPUUHYIO,

a 3aTeM IIPOBEPHTE pe3yJbTaThl, BBIIIOJIHUB oOpaTHbIE [IEPEBOBL:
a) 1001111110111,01115; r) 1011110011100,11;
6) 1110101011,10111015; o) 10111,11111011115;
B) 10111001,1011001115; e) 1100010101,110015.

4.12. [lepeBennTe B ABOUYHYIO U BOCBMEPUYHYIO CUCTEMBI IIECTHAAATEPUYHBIC YU CIIA!

a) 2CE16; 6) 9F4016; B) ABCDEM,; F) 1010,1011(,; ,Z[) 1ABC,9D1(,

4.13. Buimmumumre 11esble 4iucia;

a) ot 101101, no 110000, B nBOUYHOI cUCTEME;
6) ot 2023 1o 10003 B TpOUUYHOI CHCTEME;

B) OoT 143 10 203 B BOCBMEPUYHON CHUCTEME;

T) oT 2816 10 30;6 B IIECTHAAIIATEPUIHOMN CHCTEME.

O O O O

4.14. JInsa necatuuHbIX yncena 47 ¥ 79 BBINONHUTE LIETIOYKY NEPEBOJOB U3 OJITHOM CUCTEMBI

e @e®
e. 16 F—2+{10]

4.15. CocTaBbTe TaOIUILIBI CIIOKEHUS OJTHO3HAYHBIX YUCENl B TPOMYHOMN U MSTEPUUHON
CHCTEMaX CUHCIICHHS.



4.16. CoctaBbTe TAOIUIIBI YMHOXKEHUS OJJTHO3HAYHBIX YHCET B TPOMYHON U MATEPUYHON
CHCTEMaX CUHCIICHHS.

4.17. Cnoxunre qucia, a 3aTeM IMMPOBECPHTC PE3YyJIbTAThI, BHIIIOJIHHUB COOTBETCTBYIOIINUC
JACCATHYHBIC CIIOKCHHUA:

a) 1011101, m 11101115; n) 375 u 75s; n) Aig 1 Fie;
6) 1011,101, u 101,0115; e) 165z u 37; K) 1916 1 Cig;
B) 1011, 11, m 111,155 x) 7,55 14,65; 1) A,Bie 1 E,Fig;
r) 10115, 11,1, m 111y 3) 63, 1731 7s; M) Ei6, 916 11 Fis.

4.18. B kakux cucTeMax CYHCICHUS BBIMOJHEHBI Cclieaytonme cioxkenus? Haitaure
OCHOBAHMUS KaXKJION CHCTEMBI:

al 98 6) 1345 B 10101 1} 765 4} 9%
* 8o 278 L 1M1 4 576 4 56
121 Jodd 1011 677 T9
20000 2 2462 167

4.19. Haiinute TE€ NOJCTaHOBKH JCCATUYHBIX HU(P BMECTO OYKB, KOTOpBIC JEIAIOT
MPaBUJILHBIMH BBIMTMCAHHBIC PE3YJIbTAThI (pa3Hble ITUGPHI 3aMEIAIOTC Pa3HBIMUA OYKBAMH ):

5 A
a) AEBCD AB
+ ABCD ABC
BDCEC BER
g} ABCDA ) ABCD g) ABCD
+ FLCDA EFBCA ABCEF
FLCLMN GHGCL) EGDHIG

4.20. Briuture:

a) 111, m3 10100,

0) 10,11, u3 100,1,;
B) 111,1, u3 10010,;
r) 10001, u3 1110,115;

n) 155 u3 20g;

e) 473 u3 102g;

K) 56,73 uz 101g;
3) 16,545 u3 30,015;

n) 1A16 13 3146

K) FOE s u3 2A3016;
1) D,16 u3 B,92¢;
M) ABC]6 u3 567816.

4.21. [lepeMHOXbTE YHCIIA, a 3aTEM HNPOBEPHTE PE3YIbTATHI, BHIITOJIHUB COOTBETCTBYIOIINE
NECATHUYHBIE YMHOKEHUSI:

a) 101101, n 101,; n) 37s u 4g;
6) 111101, 1 11,01,; e) 16gu 7s;
B) 1011,11, m 101,15; xK) 7,55 1 1,6s;

r) 101, u 1111,001,;

3) 6,255 1 7,12s.



4.22. Paznenute 10010110, wa 1010, u mpoBepsTe pe3ynbTaT, YMHOXas JEIUTENIb Ha
Y4acTHOE.

4.23. Paznenute 10011010100, Ha 1100, 1 3aTeM BBINOJHUTE COOTBETCTBYIOLIEE
JECATUYHOE U BOCBbMEPUUHOE JCIICHHE.

4.24. BorunciauTe 3Ha4€HUS BBIPAXKCHUI:

a) 2565+ 10110,1; " (605 + 1249) - 1F6;
0) 1AD6- 1001011005 : 1010, + 217s;
B) 101019+ (10656 - 110111015) [ 12g;
r) 1011, °1100; : 145 + (100000, - 4053).

O O O O

4.25. Pacnionioyxure CleqyroIye Yucia B IOPsSAKE BO3PACTAHUA:

a) 748, 1100102, 7010, 3816;

0) 6E 6, 1423, 11010015, 100,;

B) 7775, 1011111115, 2FF 6, 500,0;
F) 10010, 11000002, 6016, 1418-

O O O O

4.26. 3anumuTe yMEHBIAOIIHNACS psiT uuceln +3, +2, ..., -3 B oqHOOalTOBOM (hopMmare:
o a) B IpsIMOM KOJE;
o ©0) B 00paTHOM KOJE;
o B) B JONOJHUTEILHOM KOJIE.

4.27. 3anumuTe yncia B npsiMoM koje (¢popmar 1 Gaiir):

a) 31; 0) -63; B) 65; T) -128.

4.28. 3anumuTe yucia B 00paTHOM U JIOMOJTHUTENBHOM Kojaax (popmar 1 OaiT):

a) -9; 0) -15; B) -127; T) -128.

4.29. Haiinure necaTUUHbIE MPEICTABIICHUS YUCEN, 3aITMCAHHBIX B IOMOJHUTEILHOM KOJIE:

a) 1 1111000; 6) 1 0011011; B) 1 1101001; r) 1 0000000.

4.30. Haitnute necaTuuHbIe MPEICTABICHUS YHCEN, 3aITMCAHHBIX B 0OpaTHOM KOJIE:

a) 1 1101000; 6) 1 0011111; B) 1 0101011, r) 1 0000000.

4.31. BolnosHuTE BBIYUTAHMS YMCEN MYTEM CIIOKEHUS UX OOpaTHBIX (IOMOJHUTENIBHBIX)
K0/10B B opmare 1 GaiT. YKakuTe, B KaKMX CIydasiX UMEeT MECTO MEpEroIHEHUE pa3psiiHON
CEeTKH:



a)9-2; r) -20 - 10; x) -120 - 15;
06)2-9; n) 50 - 25; 3)-126 - 1;
B)-5-7; e) 127-1; n)-127 - 1.

OtBetbl — Pazgen 4. Apudmerndyeckne 0CHOBbI KOMIIBIOTEPOB

4.1. B) Tponunas: 0, 1, 2, 10, 11, 12, 20, 21, 22, 100, 101, 102, 110, 111, 112, 120, 121,
122, 200, 201; r) narepuunas: 0, 1, 2, 3, 4, 10, 11, 12, 13, 14, 20, 21, 22, 23, 24, 30, 31, 32, 33,
34.

4.2. a) 105; ©0) 110,; B) 10002; 1) 100005; 1) 101100,; e) 2g; x) 10g; 3) 405; m)
200g; x) 10000g; ) 1016; ™) 2016; H) 10056, 0) 9AFA6; m) CDFOy6.

4.3. a) 1,; 0) 1001,; B) 1115; 1) 11115, m) 10011,; e) 7s; x) 17g; 3) 775; m) 107g;
K) 7778; .]'I) F16; M) 1F16; H) FF16; 0) AOF16; l'l) FFF16.

4.4. YeTHOE IBOMYHOE YHMCIIO OKaHUMBaeTcs Iudpoi 0, HedeTHOe TBOMYHOE — IUdpoit 1,
yeTHOe TpondHoe — mudpamu 0, 1 wmm 2.

4.5.a) 7;0) 511; B) 4091.

4.7. a) HU B KaKoii; 0) B IIECTEPUYHOM.

4.8. OcuoBanue 5.

4.9.a) 91; 6) 183; B) 225; 1) 35/64; n) 52,75; e) 335; x) 520; 3) 668; n) 7/16; K) 8333/64; a) 31;
M) 2748; 1) 4112; 0) */e4; m) 478% /1,




4.10. a) 11111015 175s; 7Dig; 6) 11100101,; 345s; ESi6; B) 10110005; 130s; 5816; 1)
100101,015; 45,25; 25,416; 1) 11001110,0015; 316,15; CE,216.

4.11. a) 11767,345; 13F7,76; 6) 1653,5645; 3AB,BA6; B) 271,5473; B9,B386; 1) 13634,65;
179C,C16; }]) 27,76748; 17,FBC16; e) 1425,623; 315,C816.

4.12. a) 10110011105; 1316g;  0) 1001111101000000,; 117500s;  B)
10101011110011011110,; 25363365; 1) 1000000010000,000100000001,; 10020,04015; 1)
1101010111100,100111015; 15274,4725.

4.13. a) 101101,, 1011105, 101111,, 110000,; 6) 2023, 2103, 2113, 2123, 2203, 2213, 2223,
10003; B) 143, 155, 163, 175, 208; 1) 2816, 2916, 2A16, 2B16, 2Ci6, 2D16, 2E16, 2F 16, 3016;

4.14. a) 4710 - 1011112 - 573 - 4710 - 578 - 1011112 - 2F16 - 471() - 2F16 - 1011112 - 4710; 6)
7910- 1001111, - 117g-7919- 1175 - 10011115 - 4F 6 - 7910 - 4F16 - 10011115 - 79,.

4.15.
+ 0 1 2 3 4
0 O 1 2 4
+ 0 1 2 1 1 2 3 10
0 O 1 2 2 2 3 4 10 11
1 1 2 10 3 3 4 10 11 12
2 2 10 11 4 4 10 11 12 13
4.16.
x 0 1 2 3 4
0o 0 0 O 0
x 0 1 2 1 0 1 2 3 4
0o 0 0 O 2 0 2 4 11 13
1 0 1 2 3 0 3 11 14 22
2 0 2 11 4 0 4 13 22 31

4.17. a) 110101005; 6) 10001,0,; B) 10101,15; 1) 11001,15; m) 1345; e) 224s; x) 24,35; 3)
34¢; 1) 19165 K) 2516; 1) 19,A16; M) 2646.



4.18. a) B 16-i1; 6) B 10-i1; B) B 3-if; 1) B 8-if; o) B 16-ii.

4.19. B) A=9, B=4, C=5, D=3, F=l1,

L , B=6, C=2, D=5, E=9, F=7,
G=1, H=0, I=4, J=8; ) A=9,B=3,C=4,D

0, M=7, N=8; 1) A=3
2 H=7, 1=6.

, E=1, F=8, G=0,

4.20. 2) 11015; 6) 1,115; B) 1010,15; 1) -10,015; 1) 35; €) 33s; %) 22,15; 3) 11,255; m) 1716; K)
1A9216; .]'l) -1,7E16; M) 4BBC16.

4.21. a) 111000015; 6) 11000110,015; B) 1000000,1015; 1) 1001011,1015; 1) 174s; €) 1425;
&) 15.265; 3) 55.2222.

4.22. 1111,.

4.23. 11001115,; 10349; 147s.

4.24. 2) 149310; 6) 54210; B) 142010; ) 1110.

4.25. a) 110010, 386, 745, 7010; 6) 1423, 10049, 11010015, 6Ei6; B) 1011111115, 50040,
7778, 2FF16; F) 11000002, 6016, 1418, 10010.

4.26. a) 00000011, 00000010, 00000001, 00000000, 10000001, 10000010, 10000011; 6)
00000011, 00000010, 00000001, 00000000, 11111110, 11111101, 11111100; B) 00000011,
00000010, 00000001, 00000000, 11111111, 11111110, 11111101.

4.27.2a) 00001111;6) 10111111; B) 01000001; r) HEBO3MOKHO.

4.28. OOparmeii: a) 11110110, 6) 11110000, B) 10000000, Tr) HEBO3MOXHO.
Hononuurtensusiii: a) 111101115 6) 11110001; B) 10000001; r) 10000000.




4.29. a) -8; 6) -101; B) -23; 1) -128.

4.30. a) -23; 0) -96; B) -84; 1) -127.

4.31. O6patnsiii: a) 00000111; 6) 11111000; B) 11110011; r) 11100001; x) 00011001; e)
01111110; x) nepenonanenue; 3) 10000000; ) HeBo3MOxkHO. Jononuurensubii: a) 00000111;
0) 11111001; B) 11110100; r) 11100010; x) 00011001; e) 01111110; ) mepenosiHeHHE; 3)
10000001; m) 10000000.




