Cuncrembl cHUCNEeHUs

[1lpe3eHTayus



OnpeaenexHus

Cucrtema cumucrnieHus — 3170 cnocob 3anucum Yyucen cC
NMOMOLLIbIO cneLuarnbHbIX 3HAaKoB — Lnudp.

Uucna:

123, 45678, 1010011, CXL
LUndpbil:

0,1,2,... l,V, X, L, ...

Andasut — ato Habop undp. {0,1,2,3,4,5,6, 7, 8, 9}

Tunbl cUCTEM CYUCTIEHUSA:

= HEeno3MLUUOHHbIE — 3Ha4YeHME UnUdpbl HE 3aBUCUT
OT ee MecTa (rno3uyuu) B 3anmcu 4Yncna;

* MO3ULUUOHHBLIE — 3Ha4YeHne Undpbl 3aBUCUT OT €€
MecTa (no3uyuu) B 3arnmcu 4Yncna;



Heno3nMLUUOHHbIE CUCTEMBbI

YHapHasa — ogHa undpa obosHayaeT eanHuuy (1 geHsb,
1 KamMeHb, 1 bapaH, ...)
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PumMmckas:
| -1 (naneu), V — 5 (packpbiTasd nagoHb, 5 nanbLueBs),
X —-10 (gBe nagoHn), L — 50,
C - 100 (Centum), D — 500 (Demimille),
M — 1000 (Mille)



PumMckasa cuctema cHmcneHus

NpaBuna:

= (0ODObIYHO) He cTaBAT bonbLle Tpex oaAnHaKoBbIX LMdp
noapsAa

= ecnv Mmnagwas umdopa (Tonbko ogHal) ctont cneea oT
cTapLueun, oHa BblYUTaAETCA U3 CYMMbI (YacmuyHo
Heno3nunoHHasa!)

NMpumepbl:
MDCXLIV =1000 + 500 + 100 - 10+ 50 — 1 + 5 = 1644
2389 =2000 + 300 +

5 @

2389=MMCCCLXXXIX



Mpumepsl:

3768 =
1452 =

2983 =



PumMckasa cuctema cHmcneHus

HepocTtaTku:
= [O58 3anmcm bonblunx Yncen (>3999) Hago BBOANUTL

= KakK 3anucatb ApobHble ynucna?

= Kak BbINOMHATbL apudmMeTndeckme OeNcTBuUS:
CCCLIX + CLXXIV =?

'AABA Y.

'Ae ucnonb3yeTcA: iR
= HOMepa rmaB B KHUrax: ... gy
= 0003Ha4yeHne BEKOB: «I'Iupambi XX geka»
= ymdpoepbnar yacos




HGTGMA CuMcneHia B [nesweM trwme

AL B T N W

1 10 1000 10000 100000 100000C

C TedueHUeM BpeMeHHU 9TU 3HAKM M3MEHUJINCH U IIpUobpe-
Ju 0oJiee IIPOCTOM BUI:

/ N © > ( Qo Y
1 10 100 1000 10000 100000 1000000

Bce ocTasbHBIE UMCJIa COCTABIAIUACH U3 9TUX KJIIIOUEBBIX
CHMBOJIOB IIDH IIOMOINM OIl€PaI[U¥U CJIOKEHUH. HanpnMep,
yTOOBI M300pas3uTh 3 252, pucoBaau TPU I BETKa noTtoca (Tpu
THICAYM), ABA CBEPHYTHLIX IAaJbMOBBIX JiNCTa (JB€ COTHH),
IATH AV (IATH JEeCATKOB) U ABAa ItecTa (IBe eJUHUIBI):

A44eennnnn v/



Ennammpr Necarkn Corau Toicsaun
11 10 X 100 C 1000 M
211 20 XX 200 CC 2000 MM
3 III 30 XXX 300 CCC 3000 MMM
41V 40 XL 400 CD
5V 50 L 500 D
6 VI 60 LX 600 DC
7 VII 70 LXX 700 DCC
8 VIII 80 LXXX 800 DCCC
91X 90 XC 900 CM




dUtbleallaioT

— ThICAYA pPyOJieii,
— cTO pyb6Jeii,
OecATh pyoJiei,
— OOUuH PyOJb,

— HdeCATHhb KOIIeeK,

- EX08%
|

— KoIeHka.

J1abbl He MOXKHO OBLJIO CIeJIaTh 3/IeCh HUKaKUX IIpudaBiie-
HUII, BCe TAaKOBbIe 3HAKHM OdYepUYMBaATh KPYrOM IPAMBIMHU JIU-
HUAMHU. »

Hanpumep, 1232 pyosia 24 KonneKu n3obparkajiuchb TaK:
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BaBHTOHCKAA CHCTENa CYHCTRHA

V=12, «««Y=3], <«<«<JYVVV=45

Bce urci10 B meJI0M 3aIHCHIBAIOCH B ITO3UIIMOHHOM CHUCTe-
Me curceHus ¢ ocHoBanueM 60, ITogcHuM 310 Ha IpuMepax.

Bamuch YYYYYY YYY obosnauasa 6 60 + 3 = 363, moxo0-
HO TOMY KaK Hama 3amuchk 63 obosnayaer 6 * 10 + 3.

3amnch «<««]) «<««<<«YY ofosnanad2 60 +52=
=1972; sarmes Y YY YYYY oGosrauana 1:60-60+2-60 +
+4 = 3724,

Tr ~
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CnaBsiHCKada cMcTtemMa cuuMcneHusa

andgaBuTHaa cuctema cumcrieHus (Heno3nLUMOHHas)

Yachbl
%n bCKOrO

Kpemns




[Mo3nMUMOHHbLIE CUCTEMBbI

Mo3nunMoHHasa cuctema: 3HavyeHue Lndpobl onpenenseTcs
ee No3uunen B 3anmcu Yymcna.

NecaATU4YHaA cucrtema:

nepBOHa4YarbHO — CYET Ha narnbLax

n3obpeteHa B Haunun, 3ammctBoBaHa apabamu, 3aBe3seHa B EBpony
Andasut: 0,1, 2,3,4,5,6,7,8,9

OcHoBaHue (konunyecTtso undp): 10

COTHU AOeCATKM enauHulbl
aspﬂ,qbl
/3 T 8\ =3-102+ 7-10" +
8-10°
300 70 8
Opyrmve no3avMUUOHHbIE CUCTEMBbI:

* ABOUYHAs, BOCbMEPMYHas, WecTHaauaTepuyHas (MHdopmartunka)

e ABeHaauarepuyHas (1 oyt = 12 gronmos, 1 WKUNNUHr = 12 NneHcos)

« ABaguatepuyHas (1 dppank = 20 cy)

* wectugecatepuyHasa (1 muHyTta = 60 cekyHa, 1 4ac = 60 MUHYT) 13



Cucrembl
CYUCINEeHMA

Tema 2. [IBonyHasa cucrtema
cuyucneHus



AndaBuT ABOUYHOU, BOCbMEPUYHOU, AECATUYHOWN U
| WeCTHaALaTepUYHOU CUCTEM CHUC/IEHUS

| Cucrema cunciienusi | OcnoBanue Andasur nudpp
JIBonuHas 2 0, 1
Bocbmepuunas 3 0,1,2,3,4,5,6,7
JlecsTnuHas 10 0.1,2 3.4,5,6,7, 8,9
[TlectHa arepuyHast 16 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F

KommyecTBo HCIIOJIL3YEMbIX L[I/I(l)p Ha3bIBACTCsA OCHOBAHHEM CHCTEMbI

CUYHCJ/ICHHHA.




[lepeBopg uenbix yucen

[1Bon4yHasa cucrema:

AndasuT: 0, 1
OcHoBaHue (Konn4yecTso undp): 2

10 - 2] }7
}7
JER-

¥

19 = 10011,
CMCTeMﬂf’)

CHUCINEeHnd J

16



Tema: «lNepeBopa LUenbIX AeCATUYHBbIX
4ynucen B ABOUYHYIO CUCTEMY CHUCTIEHUAY

PaccMoTpuM nepeeopq AecATUYHOro yucna 136 B

ABOUYHYIKO CUCTEMY CHUCTIEHUA.

_136l 2
136 68 »

0—%3._34 2
34 17

o0 16

Pe3synbTar:

136..= 10001000. —W



Mpumepsl:

131=

79

18



[lomaluHee 3agaHue.

[NepeBeCcTn B PUMCKYIO CUCTEMY CHUCIIEHUS

1999 =

icnonb3ysa meTo geneHna Ha 2, nepeseante n3
0EeCATUYHOW CUCTEMbI CYNCNEHUSA B OBONYHYIO
cregyrowime ymcna:

9 =

10 —2
10 —2

34
59,

0—2

629,
936, =

39578,
53746

[

_—2
1875,

3913, =
11649, = __

— 2
2
2
— 2
—2

19



2 10|

43210 paspaabl
10011, :;;24+U\Z3+b\22+1-21+

o A 31 D 3 4 =140

20



Mpumepsl:

101011, =

110110, =

9 Korga oBou4YHoOe 4Yncrio YeTtHoe? genunutcs Ha 8?

21



NepeBopn ApOOHbLIX Yncen

10—2| 0,375=0,011, 07=7?

x 2 0,7=0,101100110...
9,750 =0,1(0110),

0,75 MHorne gpobHble yncna Hesnb3sa NpeacTaBuTh B
x 2 BMOE KOHEYHbIX ABONYHbLIX Opobei.
ﬂ’50 [ns nx To4HOro xpaHeHus TpedyeTtcs

0,5 6ecKOHe4YHoe YICIo Pa3psiaos.

x 2

BonblWwMHCTBO APOOHLIX Yncen XpaHUTCA B
ﬂ!o namsiTu ¢ oLLNOKOWN.

210-1-2-3 paspsagbl
101,011, =1-224+1-2°+1-22+1-2°3
=4 +1+0,25+0,125=5,375

22



Mpumepsl:

0,625 =

3,875 =

23



ApudmeTnyeckme onepauumu

CIOXeHMe | BblYyMTaHNe |

0+0=0 O+1=1 nlepﬂc_)_ozo 1-1=0
1+0=1 1+1=10,]  1-0=1 10,-1=1
2

1+1+1=112 " saem—]

""" 0 1 1102;)102
10110, 1000101,

+111011, — 11011,

10100012 0101010
2

24



Mpumepsl:

101101,
+ 11111

10111,
+101110,

111011,
+ 11011,

111011,
+ 10011,

25



Mpumepsl:

101101,
- 11111,

110011,
- 10101,

11011,
-110101,

110101,
- 11011,

26



ApudmeTnyeckme onepauumu

YMHOXeHMe | Aenexue |
10101, 10101,[111,
" 10 - 111, |11 \
110101, 111,
+10101, -111,

o

1101001,




[Mnocbl U MNHYCbI ABOUYHON CUCTEMbI

@ .

@ -

HY>XHbl TEXHUYECKNE YCTPOUCTBA TOSIbKO C ABYMHA
YCTONYMBbLIMU COCTOSAHUAMM (ECTb TOK — HET TOKa,
HaMmarHnyeH — He HaMarHu4eH u T.n.);

HaAeXHOCTb 1 MOMEXOYCTOMYMBOCTb OBONYHbLIX KOOOB;
BbINOMNHEHWe onepaunn ¢ 4BOUYHBIMKW YncnamMn ang
KOMMNbIOTEpPa HaMHOro MpoLle, YeM C AECATUYHBLIMU.

NPOCTblE AECATUYHbIE YMCIa 3annucbiBalOTCS B BUAE
OeCKOHeYHbIX BONYHbIX Opobewn:;

ABONYHbIE YNCJ1a UMEKT MHOIO pa3pAanosB,

3anncb Yncrna B ABOMYHOW cucTtemMe ogHopoAHa, TO
€CTb COAEPXKUT TONbKO HYNW U €AUHWULIbI; NO3TOMY
YeroBeKY CrOXHO ee BOCMPUHMUMATb. )



[1BONYHO-AeCATUYHAA cUCcTeMa

BCD = binary coded decimals (gecatnyHble undpbl B
OBOWYHOM Koae)

10 — BCD |

9024,19 = 1001 0000 0010 0100, 0001 1001,
9 0 2 o, 1 9

BCD — 10|

1 0101 0011, 0111 1, =

0001 0101 0011, 0111 1000 ., = 153,78

0 3anucb uncna B BCD He coBnapgaeT ¢ AoBoOn4YHOM!

10101,1 .., =15,8
10101,1, =16+4+1+0,5=215

29



Cucrembl
CYUCINEeHMA

Tema 3. BocbMepunyHas
cUcTemMma cYncrneHus



BocbMepuyHasa cuctema

OcHoBaHue (konn4yecTtso undp): 8
Andasut: 0,1,2,3,4,5,6,7

12}7}7 100 = 144,

10 — 8| 1oo

CMCTeMﬂf’)

CHUCINEeHnd J

8 — 10|

210 paspagbl
144, = 1-82+4-81+4-8°
=64+32+4=100

31



Mpumepsl:

134 =

134, =
75

75

32



Tabnuua BOCbMEepPUYHbLIX Yucern

X10 X8 X2
0 0o | 000
1 1 | 001
2 2 | 010
3 3 | o11

X10 X8 X2
4 4 | 100
5 5 | 101
6 6 | 110
7 7 111

33



lNepeBoa B ABONYHYIO U OOpaTHO

* TPyOOEMKO

T2 nevucTBuA J

8 =23

Kaxxpas BocbMepu4yHasa umdpa MoxeT ObITb
3anucaHa Kak Tpu ABOUYHbIX (mpuada)!

1725,= 001 111 010 101,
—_ N e
1 7 2 5

34



Mpumepsl:

3467, =
2148, =
7352, =

1231, =

35



MepeBOA M3 ABOUYHOU CUCTEMbI

1001011101111,

LLiar 1. Pa3obuTb Ha Tpuaabl, HAYMHaA crnpasBa:

001 001 011 101 111,

LlLUar 2. Kaxayro Tpuaay sanucatb ogHOU
BOCbMepUu4YHOU umndpom:

001 001 011 101 111,

1 1) 3] 5 7]

oreer: 1001011101111, = 11357,

36



Mpumepsl:

101101010010,

11111101011, =

1101011010, =

37



ApudmeTnyeckme onepauumu

CIOXeHMe |

1 B nepeHoC J

—

6+2=8=8+O 1Bnepe|-|ocJ
5+6+1=12=8+4
1+6+1=8=8+0

1B neﬁeHoc J

1586,
+ 662,
1040,

38



NMpumep

353,
+ 736,

1353,
+ 777,

39



ApudmeTnyeckme onepauumu

BblYUTaHUE |

L
|-
o)

0]
()

+
2
|
N
I

40



Mpumepsl

156,
662,

11586,
662,

41



Cucrembl
CYUCINEeHMA

Tema 4. lllecTHaauaTepu4vHas
CUCTeMbl CYUCIIeHUSNA



LLlecTHaaguaTepnyHasa cuctema

OcHoBaHue (konunyectso undp): 16
Andaeut:0,1,2,3,4,5,6,7,8, 9, A, B, C, D, E, F
10 11 12 13 14 15

— 107}&& 107 =6B_,

CMCTeMﬂf’)

CHUCNEeHnd

16 — 10 |
2 10 pa3pagbl g
1C5,.=1-162+12-16" +

5-16°

=256 + 192 + 5 = 453 +




Mpumepsl:

171 =

206 =

1BC, =

22B, =

44



Tabnuua WwecTHagUuaTepuyHbIX Yncern

X

X

X,

0000

0001

0010

0011

0100

0101

0110

N O O~ WO DN = O

N O g~ WODN =~ O

0111

X10 X16 X2

8 | 1000

9 | 1001
10 | A | 1010
11 | B | 1011
12 | C | 1100
13 | D | 1101
14 | E | 1110
15 | F | 1111

A5




[NepeBoa B ABONYHYIO CUCTEMY

* TPyOOEMKO

I~ e |

16 = 2*|

o

Kaxxpasa wectHaguaTepuyHasa undpa MoxeT ObITb
3anucaHa Kak YeTbipe ABOUYHbIX (mempada)!

7F1A, . =0111 1111 0001 1010
16 v o e 2
7 F 1 A

46



Mpumepsl:

C73B,, =

2FE1, =

47



MepeBOA M3 ABOUYHOU CUCTEMbI

1001011101111,

LLiar 1. Pa3buTb Ha TeTpaabl, HAYMHaA crnpaBa:

0001 0010 1110 1111,

LUar 2. Kaxayro TeTpaay 3anucatb ogHOU
LWecTHaguaTtepu4Hou umndpom:

0001 0010 1110 1111,
1 2 E F

oreer: 1001011101111, = 12EF

48



Mpumepbil:

1010101101010110,, =

111100110111110101,, =

110110110101111110,, =

49



MepeBoa B BOCbMepVI‘-IHyI-O n obpaTHoO

pr,qoeM KO J

V\
ﬁ)\ /v

LLiar 1. I'IepeBecm B OBOUYHYIO CUCTEMY:

3DEA,.= 11 1101 1110 1010,

LLiar 2. Pa36utb Ha Tpuaabl:

011 110 111 101 010,

LLar 3. Tpnaga — ogHa BocbMepun4yHaa uudpa:

3DEA, = 36752,

50



Mpumepsl:

A35, =

765, =

51



ApudmeTnyeckme onepauumu

CIOXeHMe |

A5B,, 10 5 11
+ C7TE.| +127 14

16D9,.| 1613 9

1 B nepeHoc J

11+14=25=16+9
5_|_7_|_1 13 D 1Bnepe|-|ocJ
10+12=22= 16+6

52



NMpumep:

CBA,,
+ A59

53



ApudmeTnyeckme onepauumu

BblYMTaHUe | o _/335
C5B., 12 5 11

- ATE.| -107 14
1DD,, 11313

3aemMm
—

(11+16)—14=13=D,
(5—1)+16 — 7=13=D_
(12-1)=10=1

54



NMpumep:

1BA,,
- A59_

55



