NPEACTABJIEHUE YACEN B
NO3ULMOHHBIX CUCTEMAX
CYMC/IEHMA

NMPEACTABJIEHUE UHOOPMALIUNA B KOMITbIOTEPE



RJIKOYEBbBIE C/IOBA

4 cucTemMbl cunucneHunsd
4 NO3MLMOHHAaA cUcTeEMA CUYUCTIEHUSA
4 Heno3numoHHagd cuctema cHUcneHus

4 0a3unc cucTtemMbl cumucneHusd
4+ cxema [opHepa




OBLUME CBEAEHUA

Cucrtema cumcneHma — 3TO crnocob 3annucu 4Yucen.

HEMO3NLUMOHHbIE

+ y3eNKH + Pumckasa {l, V, X, L, C, D, M}
4 KaMHU + Kupunnuyeckas

NO3MLMOHHbIE

+ [BeownyHaga {0, 1}

+ Bocbmepnynasa {0, 1, 2, 3,4, 5, 6, 7}

+ [eeHaguatepunyHas {0, 1, ..., 9, T, E}

+ UWectHaguatepuyHan {0, 1, 2, 3,4,5,6,7,8,9,A,B,C,D, E, F}




HEMNO3ULUMNOHHbBIE CUCTEMDI

Kupunnunyeckasa cucrtema cymcneHust ocHoBaHa Ha andpaBUTHOMU
3annucm Yucen c WUCMonb30BaHMEM KUPUMMULUbI UKW rnaronuubl.
[lpumeHanace B Poccun oo Hadana XVIII Beka. B HacTosdllee
BpeMA WCMNOMb3yeTcHd B LLEepPKOBHOCIABAHCKOM A3bIKe.

|El,J'IFI oTIindnAa oOT 6yKB Had 4YUCJ10BbIM 3HAYEHUEM TINCAJICH
creunanbHbIU 3HAK — TUTNO.
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NMO3ULUNOHHbBIE CUCTEMDI

[BeHaguaTepuyHasas cucTemMa CUYUCMEHUA — TMO3ULMOHHaS
CUCTEMA CYUCIIEHUA C OCHOBaHMeM 12. Vicnonb3yTca undpsl
0-9, A, B. CywecTByeT apyrast cuctema ob6o3Ha4YeHus, rae ans
HegocTarwmnx undp ncnonsadytot T (ten) n E (eleven).

HeonHokpaTHO npeanararncs Nepexod Ha ABeHaauaTepuyHyto
CUCTEMY CYUCNEHMS.

[TpenmyLLecTBO — BonbLIOE KONMMYECTBO AENUTENEN OCHOBAHUS
12: 2, 3, 4, 6.

1/12 ponsa (pa3HblX BENUYNH) — YHLNS
1/12 wunnnuHra = 1 aHrMMUCKNA NEHC
1/12 dpyta = 1 aronm

1 rpocc = 12 OoXuH = 144 WTyKn

1 macca = 12 rpoccoB = 1728 LITYK

1 gloXuHa = 12 WTYyK




NMO3UUMNOHHbIE CUCTEMbI CHUCJIEHUA

Cucrtema cuyucrieHus Ha3bIBAETCA MO3NMLIMOHHOWN, ECIN KOSTIMYECTBEHHbIN
IKBUBAJIEHT LI,I/ICbpr 3aBUCUT OT €€ MOSIoKEHUSA (MeCTa FIO3I/ILI,I/II/I) B 3alluCin
YAUCJIla.

OCHOBHOE OOCTOMHCTBO ntOOOM MNO3ULMOHHOMN CUCTEMbI CUYUCIIEHUS —
BO3MOXHOCTb 3annucu MNPOU3BOMbLHOIO0 4uUcra OrpaHNYeHHbIM KONM4ecTBOM

CUMMBOIJIOB.

OcHoBaHue HasBaHue Basuc

q=2 [BonyHas 1,2, 4,8, 16, 32, ...
g=3 TponyHaga 1, 3,9, 27, 81, 243, ...
g=28 BocbmepuyHas 1, 8,64, 512, ...

g=16 LllecTHaguaTtepunyHas 1, 16, 256, 4096, ...



CUCTEMA CHUCNTEHHNA C OCHOBAHUEM g

PasBepHyTasa chopma 3anmcum LEeNOro noaoxMTeIbHOro
ymcna:

L

n-1
A=a, " q"'+a,, ¢ 2+ .. +a; - ¢" +ay-¢°= D a-q".
i=0

34€echb:
g - OCHOBaHME CUCTEMbI CYMCNIEHUS;
a; - umdpbl, NpMHagnexawme andasmTty JaHHOU CUCTEMDI
cuncnerHmnsa (0 < a, < g-1);
q'- Bec i-ro paspsaga yMcna.




NMO3UUMNOHHbIE CUCTEMbI CHUCJIEHUA

Uncno A, cBEépHyTas 3anucb KOTOPOro B CUCTEME CYUCIIEHUS C
OCHOBaHWEM ( UMEEeT BUA a,,_1Q,_5 ...A100, A_1A_y ...A_,, MOXET
ObITb NpeacTaBrneHoO B pa3BEPHYTOU hopmMe KakK
Ap-1-q" "+ Anp g it a;-q +agq° +
+a_q- q—l + - ta_,- q—m

23954 =2-1000+3-100+9-10+5+4-0,1
H_J |\ ~ J

CBepHyTas PasBepHyTas
dopma dopma




PASBEPHYTAA ©OPMA 3AIMUCH

125 248 — 3anncb 4Ynucna B CBEPHYTOU POpME.

125248 =1-100000+2-10000+5-1000+2-100+4-10+8-1
125248=1-10>+2-10*+5-103+2-102+4-101+ 8- 10°
125248=1-10>+2-10*+5-1034+2-102+4-101+8-10° =
=((((1-10+2)-10+5):-10+2)-10+4)-10+ 8

1 2 5

0,125 =—+—+ =1-10 '+2-10 2+4+5-10 3

10 100 1000
0,125=1-10 1+2-10 2+5-10 3= ((5/10 + 2)/10 + 1)/10




CXEMA T'OPHEPA
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[lo cxeme [opHepa nepeBeguTe
B 10-yi0 cnuctemy cumcneHusa:




NEPEBO/A YUCE U3 q-M4YHOU B
NECATUYHYIO CUCTEMY CYUC/IEHUA

3_2 1‘ ’ i ; ll
543%= 5xq3 + 4xq? + 3xq' + 2xqY




NEPEBOA YUCEN U3  g-MYHOU B
NECATUYHYIO CUCTEMY CYUC/IEHUA

Ona nepesoga uncna AQ B [OECATUYHYIO CUCTEMY CYUCHEHUS
[0CTaTO4YHO:

1) 3anucaTtb pas3BepHYTYO popmy ymncna Aqg;

2) NpeacrtaBuTb BcCe 4ucna, Urypupyrowme B pas3BEPHYTOM
doopme, B 4ECATUYHOU CUCTEME CHUCTIEHUS,

3) BbIMUCIINUTL 3HAYEHWE MONYYEHHOro BbIpaXXeHUs Mno npasunam
OECATUYHON apUAPMETUKM.




NEPEBOA B AECATUYHYIO CUCTEMY
CYUCIIEHUA LIE/IbIX ABOMYHbIX YUNCE
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[NPUMEP 1

[lecaTnyHoe 4ucno 57 B HEKOTOPOW CUCTEME CUYUCIEHUA
3anuceiBaetca kKak 212. Onpepenum OCHOBaHME 3TOM
CUCTEMbI CHUCIEHUS.

3anuwem ycrosve 3agadn nHade: 212 =57, q > 2
Mpeacraeum yncrno 212 B BUAE CyMMbI paspsiaHbIX Criaraembix:

2129 =2-¢9° +1-qt +2:q° =2g9? +q+2=57,,

Pelunm ypaBHeEHMeE: 2CI2 +q+ > =57
202 +g—55=0
x1=-55;x2=5

Tak Kak OCHOBaHMEe CUCTEMbI CHUCNEHNS OOMKHO ObITh HaTypalribHbIM YNCJIOM, TO ( = .




[MPUMEP 2

Bce natnbykBeHHbIEe CrioBa, cocTaBneHHble u3 natn oyks A, U, P, C, T,
3anncaHbl B angaBuUTHOM Nopsaake.

BoT Ha4yano cnucka:
1) AAAAA
2) AAAAU
3) AAAAP
4) AAAAC
5) AAAAT
6) AAAVA

Heobxoanmo HanTn OTBETHLI HA ABa BoOrpoca:
1.Ha kakom mecTte oT Ha4dana cnucka ctout cnoso NCTPA?
2.CKONbKO BCEro cros B 3TOM cnucke?




=z| NPMMEP 2

Beegem cnenytowme obosHaveHna: A—0, M1 —1, P—2, C — 3,

T — 4. lNepenuwiem B HOBbIX 0603HAYEHUAX NCXOAHBLIN CMUCOK:

1) 00000
2) 00001
3) 00002
4) 00003
5) 00004
6) 00010

Mpeactasum cnoso VICTPA B Hosbix o603HadeHmnsax: 134205

13420.=1-5*+3-53+4 .52+ 2 .51+ 0-59=625 + 375 + 100 + 10 =
= 11104,
CnoBo NCTPA HaxoguTtcsa B cnucke Ha 1111 mecTe.




[MPUMEP 2

Camoe nocrnegHee cnoso B cnincke TTTTT.

EmMy cooTBeTcTBYET Yncrno 44444..
A4444.=4-5%*+ 4 - 53+4 - 52+ 4 . 51 + 4 - 50 = 3124,

B cnncke ato Yyncno ctout Ha 3125-m mecTe.




MMPUMEP 3

YKaxute Yyepe3 3ardTyro B Tropdgke BO3paCTaHnA BCE [OeCATUYHblE YKUCIla, HE

npesocxogsawme 60, 3annucb KOTOPbIX B YETBEPUYHOU CUCTEME CHUCIIEHUA OKaHYMBAETCS
Ha 31.

B yeTBepunyHom cncrteme cunucneHumsa ncrnonbayrorca umdgpol 0, 1, 2 n 3; yncno
npeacraBnsgeTcs B BUAE CyMMbl pa3psgHbIX crnaraembix:

40 41 42 43
1 4 16 64

N3 aTton Tabnuubl BMOHO, YTO MHTepecywwme Hac 4ducrna (<60) He Oyaoyt bonee 4vem
Tpex3HayHbIMK. C y4eTOM TOro YTO MX 3anucb 3akaH4mMBaeTcs Ha 31, onpenenum nepsylo

K):
Lmeppy (k) k-16+3:4+1<60, k-16<47, ke{0, 1, 2}.

Nckomble vncna: 31, = 13,5, (k=0), 13,,= 29,4, (k=1), 23, =45, (k = 2).




CAMOE '’/TABHOE

Cuctema cuucrneHma — 31o cnocob 3anuncy (obosHadveHus) ymcen. Cructema cUUCNeHUs
Ha3blBAETCA MO3NLMOHHOW, €CMNU KONMYECTBEHHbLIM 3KBMBANEHT uMdpbl 3aBUCUT OT €€
nofioXxeHns (MecTa, No3nLKnK) B 3anncu ymcna.

CywectByeT OECKOHEYHO MHOro MO3ULMOHHBIX CUCTEM cuucrneHus. Kaxkgass M3 Hux
onpegendercsa uenbiMm YnucrnomMm q > 1, HasblIBaeMblM OCHOBAHWEM CUCTEMbI CYUCIIEHUS.
[lna sanucun ymcen B NO3ULMOHHOW CUCTEME CHUCIIEHUA C OCHOBaAHUEM ( HY)XeH andaBsuT

n3 quugpp:0,1,2,..,q9-1.

Yucno A, cBEpPHYTas 3anmcb KOTOPOrO B CUCTEME CHUCIIEHUSI C OCHOBaHMEM (| UMEET BUA
an—lan-2...a0,a—1...a—m, MOXeT ObITb NpeacTaBnNeHo B pa3BEpHYTon hopme Kak

an-1-gn-1 +an-2-gn-2 +...+a0-q0 +a-1-g-1 +...+a—m-g—m.
[na nepesoga yncna Ag B LECATUYHYIO CUCTEMY CHUCNEHUS JOCTAaTOYHO:
1) 3anucaTtb pa3BepPHYTYIO dopmy yncna Ad;

2) npencrtaBuUTb BCe 4Yucna, ourypupyrowme B pasBepPHYTon doopme, B OeCATUYHOU
CUCTEME CUUCIIEHUS,;

3) BblYUCMUTL 3HA4YeHMe TMOJMyYEeHHOro BbIpaXeHud no npasuaMm OeCATUYHOU
apumeTmKu.




BOMPOChHI U 3AJAHMA

Uto Takoe cucrema cuncnenunsa? Kakme knaccbl CUCTEM CHUCIEHUS
NPUHATO BblOENATL?




Z%| BONPOCHI U 3AJAHMA

[lante onpegeneHne nNO3ULNOHHOM CUCTEMbI cyYUCeHUsd. YTo
Ha3biBaeTcs andaBUTOM CUCTEMbI cHUCNEHUA? YTO Ha3bIBaeTcs
0asncom Mno3nMUMOHHOWM CUCTEMbI cuucneHna? YTto HasbliBaeTcs
OCHOBaHMEM MNO3ULIMOHHOW CUCTEMbI CHUCNEHNA?




BOMPOCHI U 3AJAHUA

CKOJIbKO LMdp UCMOSb3YEeTCA B MO3ULIMOHHON CUCTEME CHUCTIEHUS
C OCcHOoBaHuem 2, 3, 5, 8, 16, 100, g~




BOMPOChHI U 3AJAHMA

Kakasa dpopma 3anucm yncna HasblBaeTcsl pa3BePHYTON?




BOMPOCHI U 3AJAHUA

3anuunTe B pasBepHyTON doopmMe vucna:
1) 143,511,,; 2) 1435,11g; 3) 143,511,.




BOMPOChHI U 3AJAHMA

Bocnonb3yntecb cxemou ['opHepa anga npeacraBreHna Yncen.
1) 12345,,; 2) 123454; 3) 0,12345,.




BOMPOChHI U 3AJAHMA

Boluncnure AECATNYHbIE SKBUBAJIEHTDbI CleayrLnXx Ycerl.
1) 120,; 2) 100,21,; 3) 5A,124,.




BOMPOChHI U 3AJAHMA

CyLleCcTBYeT N TpeyronbHUK, ArMHbI CTOPOH KOTOPOro
Bblpaxkatotca ymcnamm 124, 122, n 11011,7?




BOMPOChHI U 3AJAHMA

YKaxute uenble AeCATUYHbIE Yncna, NpuHaanexawme cneayowmm
YMCITOBbIM NPOMEXYTKaM:
1) [2025; 1000,]; 2) [14g4; 20g]; 3) [284; 3044l




BOMPOChHI U 3AJAHMA

Hanoute ocHoBaHue x CUCTEMbI CYUCIIEHUSA, €CIU U3BECTHO, YTO:
1) 47,,=21,; 2) 1331, = 216,




BOMPOChHI U 3AJAHMA

[lecATnyHoe 4mcno 63 B HEKOTOPOU CUCTEME CUHUCIEHUS
3anucbiBaetca kak 120. Onpegenute OCHOBaAHME CUCTEMBbI

CHNCITEeHNA.




BOMPOChHI U 3AJAHMA

Kakoe n3 ymncen X, 3anmcaHHbIX B ABOUYHOU CUCTEME CUUCINEHNS,
yOOBNeTBOpAeT HepaBeHCTBY 9D, < X < 23747
1) 10011010,; 2) 10011110,; 3) 10011111,; 4) 11011110.,.




BOMPOChHI U 3AJAHMA

Kak nameHuntca senunymHa vuncen 311,211, n 23,45, npun nepeHoce
3andaToun Ha:

1) oOuH 3HaK BNpaBo;

2) ABa 3HaKa BreBo?




BOMPOChHI U 3AJAHMA

[1py nepeHoce 3anaTon Ha ABa 3HakKa Bnpaso 4Yucno 240,13 ,
yBenu4yusmock B 25 pas. Hemy paBHO x?




BOMPOChHI U 3AJAHMA

Kakoe Hauboriblliee OeCATUYHOE YUCIIO MOXHO 3anumcaTb TPeMS
umppamMm B OBOMYHOW, BOCbMEPUYHOW U LLIecTHaauaTepuyHoOU
cucTemMmax cYUcneHnsa?




BOMPOChHI U 3AJAHMA

Hangute HanmeHbLIne OCHOBAHUA CUCTEM CYUCIEHUSA x U 1,
ncxogs U3 yCnoBUM:
1)23, :21@,; 2) 51, :15@,; 3) 144, :441y.




BOMPOChHI U 3AJAHMA

PewwnTe ypaBHeHune 54, + x = 320..




:‘; BOMPOCbLI N SAAAHUA

Bce TpexbykBeHHbIE CnoBa, cocTaBrieHHble U3 oyks L, M, P,
3anucaHbl B andaBUTHOM nopsake. BoT Havano cnucka:

1) N
2) VUM
3) NP
4) MU

BbiscHUTE obLlee KonmMyecTBO CrNoB B 3TOM cnucke. Ha kakmx
MecTax B 9ToM cnucke ctoat cnosa MM, MUP, PUM?




BOMPOChHI U 3AJAHMA

YKaxute 4yepes 3andaTtylo B nopagke Bo3pacTtaHUA BCe AECATUYHbIE
yucna, He npeBocxogdline 26, 3annucb KOTOPbIX B TPOUYHOU
CUCTEME CYUCIEHUA OKaHYMBaeTcqa Ha 22.




BOMPOChHI U 3AJAHMA

TpexaHayHoe Yncno, 3anncaHHoe B CUCTEME C OCHOBaHUEM 3, npu
nepecTtaHOBKE KpaMHUX LUMPP CTAaHOBUTCHA YMUCIIOM, BblipakatoLinUm
TO X€e KONM4ecTBO, HO YyXe B CUCTEMEe C OocHoBaHueM 4. Hamgute

3TO YACIIO.




Z%| BONPOCHI U 3AJAHMA

VIicnonHUTEenNb YMEET CpaBHMBATb OAHO3HAa4HblE YNCIa,
npegcraBJieHHbIE B HeKOTOpOVI NO3NLUMOHHON CUCTEME CYUCIIEHUS.

CocTaBbTe ansd Hero:

1) anropnT™M CpaBHEHUSI ABYX ABYX3HAYHbIX YNCEN;
2) anropuTM CpaBHEHUS ABYX N-3HAYHbIX YMCETT.




