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1. CucteMbl cyucneHus

AGCTpaKTHBIE MealbHbIE UMC/Ia HEe VMMEIOT BOIUIOIIEHUSI B MIPUPOAE, TTOITOMY
71T YX OTOOpakeHUsI HeOOXOIMMO OTIpee/NUTbCsl CO crmocoboM 3ammcu. Cucmemoti
cuucnerHuss (CC) HaspIBaeTCS COBOKYITHOCTb IIPaBWJI 3alMCU  YKCea. 3alucCh
moapasymMeBaeT Hajauuue andaBuTa CUMBOJIOB, M3 KOTOPBIX COCTABJISIOTCS
«UUCTUTETbHbIE>.

[TpocTeiimieit cucTeMoi CUuMcIeHMs MOKHO HasBaThb eauHuuHyio CC, andaBut
KOTOPO¥ COCTOUT TOJIBKO U3 OAHOTO cuMBoOjaa 4 = { |} (luTpux, yepra, «maaoukar). s
rpencTaBaeHusT HeKOTOporo umciaa N BeinmucbiBaeTcs noapsan N mtpuxos. Hanpumep,
YMCJIO 5 B e IMHMYHOM CUCTeMe CUMCIeHMS 3alMCchiBaeTcs Kak «| | | | |».

I'naBHBIM HefgocTaTKOM efHMYHOM CC MOXHO Ha3BaTh JIMHENHYIO 3aBUCUMMOCTb
IJIMHBI 3aIllMCM YMcjIa OT BeJIMUYMHBI ero camoro. To ecTb [Jis 3alMCH  4YMCe],
MPeBOCXOSIINX MUJIIMOH, TTIOTpebyeTcs BbIMIMCATh O0Jiee MWIIMOHA MITPUXOB. Bosee
TOTO, OJIS1 3alMCU KOJMYeCTBa MOJIEKYJI BO BCel BCEJIeHHON IPUIETCS MUCIOAb30BaTh
BCIO JOCTYIHYIO MaTepuio!


https://cmcmsu.info/

1.1. ba3ucHble yncna

OIHMM M3 CIIOCOOOB COKpAIeHMs JIMHBI 3aluCH SIBJISIETCS IIOIIOJHEHME
andaBuTa HOBBIMM CUMMBOJIaMM, 0003HAUYAIONIMMM MacIITabHbIe 4YKcia. ITOT CIIOCOO
XOpOIIO TPOMJUIIOCTPUPOBAH B [EHEXHOM cucreme. Tak, MOMMMO MOHETHI,
O3HavaroIeii 371IeMeHTaPHbIN JeHeKHbI 3HaK, OOBIYHO CYIIECTBYIOT MOHETBI O0JIBIIIETO
IOCTOMHCTBA, IIpYMPaBHEHHbIE HECKOJBKUM 3JIEMEHTapPHbBIM MOHETaM. JTO ITO3BOJISET
MIpeICTaBUTh HEOOXOOMMYIO AEHEXHYI0 CYMMY B BUAE CYIIECTBEHHO COKPAIlleHHOIO
Habopa MOHeT.

Ecniu pgob6aButh B andasut emuumuHoit CC OOMOJHUTE/bHbIE CMMBOJBI V =5,
® =10, O = 100, To 3amuch uncia mectHaguatb Bmecto «| | ||| ||| |[||||» mpuobpeTeT
607ee KOpOTKyio popmy «® V |[». MOXKXHO cKasaTb, UTO O IOMOJHEHUS andaBuUTa Mbl
MCIIONb30BaIM JIMHENHOe pasjiokeHMe MCXOJHOro umcia 1o 6asucy B={by}={1},
COCTOS1eMY 13 OJJHOTO YMUC/Ia — eOUHULIbI:

N=1+1+1+1+1+1+1+1+1+1+1+1+1+1+1+1 (1)

Yucsa, cocTaB/sione 6a3uc, Ha3bIBAIOTCI 6a3ucHbsMU (M OonopHbIMM). [Tocie
rornoJjiHeHusT ajiaBuTa 6a3Mc TakKe ObLI TMTOTMOJMHEH 1o 4 uucen: {b; 4} ={1, 5, 10, 100}.
[Tpu sTOoM npeacTtasiieHre «® V |» B Takoyi CC 1o CYyTU SIBASIETCSI COKpaIlleHHOM 3amnCcbio
JIMHEITHOTO Pa3J/IosKeHMs (C OMYIeHHBIMM 3HAKAMU «+») C LeJTbIMU KO3 duImeHTaMm:

N=bs+by;+b;=15+5+1 = ®+V+| = ®V| (2)

Hanee 6ynyt paccmatpuBaTbcsi CC, OoCHOBaHHbIe Ha JMHEHOM pa3JIokKeHUMU
C HeOTPHUILATEIbHBIMM LIeJbIMU KO3 duimenTamu. i obecriedyeHMs] e IMHCTBEHHOCTU
rpenacTaBieHus B IMOA0O0HBIX CC OOBIYHO MCHOJB3YIOT KPUTEpUi MUHMMAIbHOTO
KOJIMYeCTBa cjlaraeMbIX B CyMMe pa3jIoKeHMs, XOTsS MpU 3TOM AJMHa CaMOi 3aImcu
MOXET IIPeBOCXOAUTbh MMHMMAIbHO BO3MOXHYIO IIMHY (CM. «DuboHauumeB 6a3mc»
B no3uLIMOHHBIX CC).

1.2. Heno3uuMOHHbIE CUCTEMbI CUUCNIEHUS

K Henmo3uuMoHHbIM MOKHO OTHECTU CIeYIONMe CUCTEMbI CUMCIIEHUS :
— eIMHUYHAaS,
— puMCcKas,
— erurmeTckas,
— (JIaBSTHCKAS U IpyTHe.

Kakmass Hemo3suMLMOHHAS CHCTeMa OIMMpaeTcsl Ha KOHEUHbI 6a3uc (KOHeYHoe
MHOKECTBO HaTypa/IbHbIX uuces). HarloMHMM, UTO eqMHMYHASI CMCTEMa MMeeT 6as3uc
{1}. st 1106071 CHCTEMBI C KOHEYHBIM 6a311COM HETPYIHO HaiiTu Takoe N', UTO JJ1s1 BCeX
yycen N > N' IJIMHa MX 3aMCH COKPATUTCS 10 CPaBHEHMIO C eAMHUYHOI He 6ojiee, yeM
B k pa3, roe k — HamubosIbIIIee OA3MCHOE YMCIIO.



1.2.1.PuMmckada cuctema

Basuc puMCcKoil cucTeMbl CUMCIeHust comepskut 7 uucen B={b; 7} ={1, 5, 10, 50,
100, 500, 1000} AJICl)aBI/IT_/'Zl = { I(l), V(S), X(lO), L(5()), C (100)s D (500)) M (1000) }

V3HauaJbHO B PUMCKOIM cHUCTeMe 3aIluch IIPOU3BOJIBHOIO 4YKcjaa Oblia
yrnopsijoueHa mo yobiBaHMIO 0a3ucHbIX uucen. Hampumep, XV = bs+ by = 10+ 5= 15,
DCLVII = bg + bs + by + by + by + b; =500+ 100 + 50 + 5 + 1 + 1 = 657.

[TpaBma, co BpemeHeM ObLIM BBeIeHbl HEKOTOPbIe M3MeHeHMs. [II cOKpaIeHns
IUJIVHBI 3alI1MCY HEKOTOPbIe CMMBOJIbI Pa3MelaloTCs C HapyIIeHUueM YIIOPSIA0UYeHHOCTH.
B aTOM C/Tydyae MeHbIIee 6a3MCHOE UMCI0, CTOSIIIEE CIeBa OT OOJIBIIETr0, BXOJUT B CYMMY
C «OTpUIIATEIbHBIM 3HAKOM», TO €CTh BBIUMTAETCS M3 0OIIEei CYMMbI, a He J00aBIIsIeTCs
K Hell. Hanmpumep, Bmecto 3arvcu IIII miis ymciia yeTsipe CTaiu MUCIOAb30BaTh 3alUCh
IV, Bmecto 3amucu VIIII — 3anuch IX. He 1106bie KOMOMHALIM CMMBOJIOB JIOITYCTUMBI.
PaspelieHsl ciaenyoniye «<HapyueHns»:

— HemnocpeacTBeHHO repen V nian X MOXKeT CTOSITb OAUH CYMMBOJI I
— HernocpeacTBeHHO nepef L min C MOKeT CTOSITh OOVH CUMBOJI X
— HernocpencTBeHHO rnepen D uian M MoxeT cTosITh OguH cuMBosl ~ C

MOXXHO CUMTaTh, YTO 3TU M3MEHEHUS IIPOCTO MJOMOJHWIM 06a3uc eme
HECKOJIbKMMU YMc/IaMi, a al(aBUT, COOTBETCTBEHHO, €Illé HeCKOJIbKMMM COCTAaBHBIMU
«cumBosamu»: 4 (IV), 9 (IX), 40 (XL), 90 (XC), 400 (CD), 900 (CM).

1.2.2.ErmneTckasa cuctema

Erumnerckas cuctema CUumMCaeHMsI onyupanach Ha 6asuc u3 4 umcen B={b; 4} ={1,
10, 100, 1000}, andasut 4= {11, M 0, [ 100y, P (1000) }-
B aT0i1 cucTeMe, HampumMep, UnciIo 352 sanuceiBaeTcs Kaxk [ [ [MNMNNN T 1L

1.2.3.CnaBgaHckag cucrteMa

CnaBsiHckas andaBuTHas Hemo3uuynoHHass CC obnajana cjienymmuM 6a3mucom
B=1{by.18}=1{1, 2,3,4,5,6,7,8,9, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400,
500, 600, 700, 800, 900}.

Cumson Yucno Cumson Yucno Cumeon Yucno
A g 1 1 10 P pus) 100
B ea) 2 K (axo) 20 C (cros0) 200
[ (fnaréne) 3 I (nisan) 30 T (Teépno) 300
A (nospe) 4 M Moicnére) | 40 Y v 400
E Ecr) 5 H (Haw) 50 D (wepy 500
S @ens) 6 3 ke 60 X (xep) 600
3 Gemnd) 7 O (o4 70 W new) 700
| e 8 M (nokon 80 © oméry | 800




CumBon Ymcno CumBon Yumcno CumBon Yumcno

O (o) 9 Y (Yepan) 90 LL (e 900

1.3. TMo3nLMOHHBIE CUCTEMDI CYUCNEHUS

B oTnuume oT HemO3MUIIMOHHBIX, NO3UIMOHHBIE CC 00/1aal0T 6eCKOHEUHbIM
6asucom B = {by ..}, rae 0 < by < by 1. B 3anmcu uncsia B O3UIIMOHHOM CUCTEME KaxkIoMY
06a3MCHOMY 4YMCIY COOTBETCTBYeT (PUKCHMpOBaHHAs TO3uIMs. B 3TOi mMo3uIum
C TIOMOIIbI0 COOTBETCTBYIOLETO CMMBOJA andaBUTa yYKa3bIBAETCS UMCIO BXOXKIEHUIA
0a3MCHOTO YMC/Ia B CYMMY pa3jIoKeHus 1o 6asucy:

N=Xoarbp (3)
b1
rge a,€ [0,—bk )

Cne/:LyeT CKa3dTb, UTO B 06H.[€M ciiydyae 6as3uc MOKeT cogepyXXaTb He TOJIbKO
IMIOJIOKUTEJIbHbIE€, HO ¥ OTpULATEJIbHbIEC YMCJIa. OTO II03BOJISIeT OTKa3aTbCs OT
MCIIOJIb30BAaHMS 3HaKa MMHYC «—» I1epe[ 3aIllMCbI0 OTPpMUIATEJIbHOI'O yycnal.

1.3.1.TeomeTpuyecknin b6asmc

Hnsg CC c 6asucom B={by ..}, 6a3ucHble UMcIa KOTOPOTO OMpenessioTCs Kak
YIeHbl TeoMeTpUUYecKoii mporpeccun by=p* ¢ ocHoBaHMem p>1, suHeliHOe
pasjoxkeHue umciaa N mo 6asucy B OymeT SIBASATHCS IMOJMHOMOM OT p HEKOTOPOit
CTeIleHN n:

N=%/_, ap¥=a,p"+a,_p" 1 +..+apl+ayp’. 4
b k+1
Tak Kak % = p—k = p, andasut mofo6HbIXx CC COMEPKUT BCETO p CMMBOJIOB [IJIsI
k p

nipenctaiieHus uncen {0, ..., p — 1 }. Haubosiee 13BeCTHBIMU SIBISIIOTCSI TTO3UIIMIOHHBIE
CC c reomeTpuueckum 6a3mcom ¢ ocHoBauussmu 10, 2, 16, 8, 60.

ﬂ10={0, 1:2:3:4a5:6a7a8a9}
ﬂz:{oal}
A16=10,1,2,3,4,5/6,7,8,9,A,B,C,D,E F}

1.3.2. DuboHayumeB 6asmnc

Eciu B KauecTBe 6a3uca mos3sunyoHHoi CC MUCII0ab30BaTh MOC/IeA0BATEeIbHOCTD
uymcen ®ubonauun B = {b; ..} = {Fy} (toe Fyx= Fx-1 + Fx-q, Fo= F; = 1), To andasut 6ymer
cozepxkartb Bcero 2 cumaouia ajis uucen {0, 1}, Tak Kak OTHOLIEeHMe COCeIHUX OIOPHBIX
yycesl He TIpeBbIlIaeT 2:

b1 _ Freer _ FictFr—r _ g 4 Fir

by, Fy Fy Fy

1 3a undpopmanmeit mo CC ¢ CMMMeTpMUHBIM 6a3yuCcOM o06palaiTech K HOMOJHUTENbHO
JuUTEeparype.



OnHUM U3 MHTEPeCHBIX CBOMCTB Takoy CC ABJSIeTCS OTCYTCTBUE UAYIIUX TOAPAL,
1 B 3amucy o6oro uncna. Tak, IBe eIVMHUIIBI MOAPSA 03HAYAIOT, UTO B Pa3JIOKEHUU
MMeeTCsI CyMMa JIBYX coceqHux ®uboHauumMeBbIX UMCEJI, HO OHA paBHA CJIeAyHIIeMy
6a31CHOMY YUCITY.

N =Y 1 akFk ©)

1.3.3. @akTopHanbHbIi 6asuc

CC c 6a3ucom B = {b; ..} = {k!}, amemeHTbI KOTOPOTro 06pa3yT GhaKTOPUATbHbIN

b
psz, TpebYIOT 6ecKOHeUHOro andaBuTa B 06IIeM cydyae, Tak KaK -+ o0,

bk k—oo

N =%  aik! (6)

1.3.4.Kakas CC yoobHee gnsi BbIMUCIUTENbHOM TEXHUKM

[JIsT MCIo/b30BaHMsI B BBIUMCIMTEIbHOM TeXHMKe YAO0OHbI mo3uiuoHHbie CC
C reoMeTpUIecKuM 6a3mcom. [IJist 3TUX CUCTEM CYIIeCTBYIOT 3P deKTUBHbIE aITOPUTMBI,
peanusyloue apudmeTMueckue orepanuyu Haa unucaaMu. IloMMMO CKOpPOCTHU
BBITIOJIHEHMSI OIepaluii HeoOXOAMMO VYUMTBIBATD M CJIOXKHOCTb M3TOTOBJIEHMUS
37IeMeHTHOJ 06a3bl B 3aBUCUMOCTM OT BbIOpaHHOTO ocHoBaHusi CC. UYem Oosbliie
OCHOBaHME p, TEM MEHbIIIee KOJMYECTBO PaspsaoB TpeOyeTcs OJIsT MpelCcTaB/IeHMS
3aJJaHHOTO UMCJIa, ¥ TeM 0O0JIbIlle TOHAA00MUTCSI Pa3/IMUHbBIX CMMBOJIOB ajdaBuTa.

VBenuueHMe KOJIMUECTBA CUMBOJIOB ajadaBuTa NPUBOAUT K YCIOXKHEHUIO
9JIEMEHTOB TaMsITM U (GYHKIMOHAIbHBIX 3JI€EMEHTOB apu(pMeTUKO-JIOTUUYEeCKUX
ycTpoiictB. Ecim onleHUTh cTOMMOCTh C IIpe[cTaB/eHMs HEKOTOPOro Ymcjia X Kak
IIpOM3BeleH e HeOOXOOMMOI0 KOJIMYEeCTBA pPas3psiioB Ny Ha KOJIMUYECTBO COCTOSIHMIA
Ka)k[IoTo pa3psizia p, TO OKaKETCs, YTO MUHMMYM JOCTUTAeTCs TIpu p = 3.

Ilng [OoKasaTelbCTBAa JOCTATOYHO OLEHUTh MaKCUMaJIbHOE KOJIMUYECTBO
MpeICcTaBUMMBbIX uMcCesJl IIpM 3aJaHHOM CTouMMOCTM IpencTtaBieHus C=n,p. Eciu
c

paccMaTpuBaTh MakCUMyM maxx = p"x = pP kak GyHKUuIo X (p), TO 9KCTPeMyM OHa
P

. . T ax 8\ ¢
MMeeT B HyJle CBOeil MepBoM IMpousBomHON X'(p). HpOI/IBBO,E[HaH%= p? | Inp+
p

C
gp(P_l) :Cp(l’_z)(l—lnp) IpuHMMaeT 3HaueHue 0 B Touke e (KOIZJa OGHY/ISeTCS
pasHOCTb B CKOOKax). Tak Kak cjleBa OT e MPOM3BOIHASA IONOXUTEIbHA, a CIpaBa —
OTpUIlaTe/bHA, 3HAUNUT, B TOUKe e PyHKIM X MMeeT MakKCMMyM. B KauecTBe 0OCHOBaHMA
CC uppalyoHalIbHOe YMC/IO € MUCIONb30BaTh Helb3sl — HYKHO BbIOpaTh GiypKaiiliee
1enoe. Biuske BCero K e pacrosnoyKeHsl LieJible uncaa 3 u 2.

1.4. Tlpeobpa3oBaHus U3 OAHON CUCTEMbI CUUCIEHMS B APYIYHO

B sTOM paspese Mbl paCCMOTPUM aJICOPUTMBI IIEPEeBOA 3aIIMCeli Uicesl B paMKax
nmo3uiMoHHbix CC ¢ pasHbIMM TreoMeTpuueckuMy 6asyucaMu. 37mech HeoOXOIMMO
YTOYHUTH TIpeJICTaBJeHMe IIPOMU3BOJLHOIO palMOHAJIbHOrO umciaa Xx. s 3Toro



He06XO0IMMO PaCIMPUTDh 6a3UC OTPULIATEILHBIMY cTerleHaMu p K ocHoBanus CC. Torzma
rpecTaBiieHe (4) MOKHO 000OIIUTD B BUIE:

- -1 -2 1 0 -1 -
x=a p" " ta, ,p""t..taptapta,p t..ta, p", (7)

IIe 1 M M — YMCJIO0 IEeJIbIX ¥ TPOOHBIX pa3psiioB, COOTBETCTBEHHO.

1.4.1.TepeBopg 13 AECATUYHON CUCTEMbBI B G-U4YHYIO M 0OPATHO

[Ipy mnepeBome uucen U3 OECATUYHON CUCTEMBI CUMCIEHMSI B CUCTEMY
C OCHOBaHMeM ¢ >1 OOBIYHO MCIIONbL3YIOT CJENyIONIMii ajiropuTM (OH OCHOBaH Ha
npencrasaeHuu (7), [OKa3aTelIbCTBO 3[€Chb He IPUBOIUTCS):

1. Eciu mepeBOaMUTCS liesiast 4aCTh YMC/Ia, TO OHA JEeJUTCS Ha q. B pesysbrare
MTOJIYYaIoTCs 11ejIasi YacTh OT JejieHus (YacTHoe) M ocTaToK. OcraTok (umcio ot 0 1o
q — 1) n3obpaskaetrcss B BuUIe OOHOV ¢-MUYHON IMGPbl U 3arioMmuHaeTcs. IlosyueHHOE
YaCTHOE BHOBb JIEJIUTCSI HA ¢, OCTATOK 3aroMuHaeTcs. [Ipolieaypa MmpomossKaeTcs 0
TeX II0p, IOKa YacTHOe He CTaHeT paBHBIM HyM0. OCTaTKM OT [ejieHus Ha (
BBIMMCHIBAIOTCS B MTOPSIIKE, OOPATHOM MX IOTYUYEHMUIO.

2. Eciiu mepeBoauTCs IpOOHAst YacTh YMC/Ia, TO OHA YMHOXKAETCS Ha ¢, TOCJIe Yero
1lejiasg 4acTh 3alloMMHaeTcs (B BUIe @-MUYHOM 1udpbl) M oTOpacbiBaeTcsl. BHOBB
TOJTyYeHHast ApoOHast YacThb YMHOKAETCsI Ha q U T. A. [Ipolieaypa mpoaossKaeTcs 10 TeX
TI0p, ITOKA He BBIITOJHUTCS OJHO U3 YCIOBUIA:

a) IpobOHast YacTh paBHA HYJIIO;
6) oOHapYKEH MepMOoJI, — MOBTOPSIONIASICS ITOC/IeIOBATEIbHOCTD I€/TbIX YaCTeil.

[Henple YacTM BBINMCBHIBAIOTCS II0CA€ OBOUYHONM 3amsiTOM B MOpPSOKE UX
TOTyuyeHusl. Pe3y/ibTaTOM MOXET ObITh MO0 KOHEUHasI, MO0 mepuoandeckast q-naHast
npo6b. T[ToaToMy, KOTIA IpoOb SIBJISIETCS TEePUOAMUECKON U MEePUO, CIUIIKOM BeJINK,
MIPUXOOUTCS OOpbIBaTh YMHOKE€HMe Ha KaKoM-IuOo I1are ¥ TOBOJIbCTBOBATHCS
MIpUOIKEHHOV 3aIMyCcbi0 MCXOMHOTO YMC/a B CUCTeMe C OoCHoBaHMeM ¢q. KoHeuHOI
IeCSITUIHON IPOOY B ¢-MUHOI CHCTEME MOKET COOTBETCTBOBATD MEPUOAMIECKAST IPOOb,
Hanpumep: 0,1 19 =0,(0022) 5.

Mpumep 1

[TepeBecTy AAHHOE YMCIO U3 AECATUYHON CUCTEMbI CUMCIEHUSI B JBOUYHYIO:
a) 464 1p; 6) 380,1875 19; B) 115,94 1 (MMOAYYNUTH MATH 3HAKOB ITOCJIE 3aTSITONM B IBOMUHOM
TIpeICTaB/IeHIN).

PeweHwne

464 | © 380 | @ | 1875 115 | 1 |94

232 | © 190 | © 01375 57 | 1 1188

116 | © 95 | 1 Q175 28 | © 1176
58 | © 47 |1 1 115 14 | © 1152
29 | 1 23 | 1 110 7 11 1104
14 | © 11 |1 1 311 0|08
711 511 111 0|16



3
1

= N
= o

| 1
| 1
a) 4640 =111010000 ,;

6) 380,1875 1= 101111100,0011 5;

B) 115,940~ 1110011,11110, (B mociemHeM cjaydyae ObUIO TIOJYyYEHO IIECTh
3HAKOB I10CJIe 3aIsTOl, IT0C/Ie Yero pe3yabTaT OblI OKPYTJIEH).

Ecu cxomHoe 4nciIo JaHo ¢ TOYHOCThIO 10 107, TO UYTO6GBI COXPAHUTh TOUHOCTD
IpU TiepeBOJie B @-UYHYIO CUCTeMy, HeoOXoaumo moayuutb k 1udp, roe k —
HaMMeHbIlIee CpeIy Yucel, OOBAeTBOPSIOIIMX HepaBeHCTBY g K< 107,

1.4.2.06paTtHbIM nepeBog,

[Tpu mepeBope umcena U3 CUCTEMbI CUMCIEHUS] C OCHOBAaHMEM ¢ B JECSITUUHYIO
CUCTEeMY CUMCJIeHUS Heo6XoIuMO IPOHYMepOBaTh pas3psiibl I11eJ0if YacTu CIipaBa
HaJIeBO, HAuUMHAasI C HYJIeBOro, ¥ B APOOHOI YacTM, HauMHas C paspsga cpasy mocjie
3algTOi CJieBa HampaBoO (HayaJlbHbIE HOMep -1). 3areM BBIYUCIUTL CYMMY
MPOM3BEeMIeHNII COOTBETCTBYIOIIMX 3HAUEHMII pa3psiioB Ha OCHOBAHME CHUCTEMbI
CUMCIeHUS B CTelleH!, PaBHOJ HOMepy pa3psifa. OTO U eCTh MpeACTaBIeHe UCXOIHOTO
ylc/a B AeCITUUHOI cucTeMe cunciaeHusi. JIpyruMu cjioBaMy, BBIYMCIUTD 110 ITpaBuiaM
IecSITUUHOM apu@MeTuKM 3HaueHue BbIpaskeHusI (7), B KOTOPOM q ¥ KO3GbPUIIMEHTHI a;
3aI1CcaHbl B JeCSITUUHO CucTeMe.

Mpumep 2

HepeBECTI/I JaHHO€ YMCJIO B JE€CATUYHYIO CCTEMY CUNCTIEHM .

a) 1000001 ,.

1000001 3= 1- 26+ 025+ 024+ 0-23+ 0-22+ 0-21+ 1.2°= 64 + 1 = 65 1.
3ameuanue. OUeBMIHO, UTO eC/JM B KaKOM-IMOO paspsiie CTOUT HYJb, TO
COOTBETCTBYIOLIEe CcaraemMoe MOYKHO OyCKaTh.

6) 1000011111,0101 ,.

1000011111,01015 =1-22+ 1-24+ 125+ 1.22+ 1.21 + 1.204 1.22+ 1.2 =512+ 16 +
8+4+2+1+0,25+0,0625=543,3125 y.

B) 1216,045.



CITOCOOBI repeBoja.

1216,045 =1-8°+2-82+1-8'+ 6:8°+4.82=512+ 128 + 8 + 6 + 0,0625 = 654,0625 1.

I‘) 29A,5 16-

29A,516=2-162+9-16'+ 10-16°+ 5-16 ™1 =512 + 144 + 10 + 0,3125 = 666,3125 1.

[TepeBOn, M3 @-MYHOM CUCTEMBI B OECATUYHYIO — O3TO, MO CYTU, BBIUUCIIEHUE
3HAUeHMs] MHOTOWIEHa B TOYKe ¢. [IJIS TaKuX BBIUMCIEHUII M3BECTE€H OBICTPBIA
aIroputm — cxema 'opHepa:

a_,q"" '+a _,q"**..+aq +a=((a,_ qra, _,)q+.)q+a)q+a,

8)

1.4.3.TlepeBop N3 G-U4HOM CUCTEMbI B CUCTEMY C OCHOBAHUEM
g™ v obpaTHO

II;11 HEKOTOPBIX YAaCTHBIX C/IydyaeB, IPOAHAJM3MPOBAB IIPeACTaBIeHMe UYucia B
BUEe pasyoxkeHus 1o creneHsiMm ocHoBaHMst CC (7), MOKHO TOMYYUTDb O0Jiee TTPOCThbIe

Ecau HeoOXOOMMO IIepeBeCTM UMCIO M3 OBOMYHON CUCTEMBbI CUMCIEHUS B
CUCTEMY CUYMCJIEHUSI, OCHOBAHMEM KOTOPON SIBJISIETCSI CTeIleHb ABOVKM, HOCTATOYHO
00beAVHUTD IUEGPHI IBOMYHOTO YMC/Ia B TPYMIIBI IO CTOJIBKO (P, KAKOB ITOKa3aTeIb
CTeIeHu, U UCIIOJNb30BaTh NPUBENEHHbIN HUXKe aaroputm. Hanpumep, ecin nepeBop,
OCYIIIeCTBJISIETCSI B BOCbMEPUYHYIO CUCTEMY, TO TPYIIIbI OYIyT coepskaTh TPy 1Inpbl
(8 =2%. Utak, B 1e/0ii yacTu 6ymeM IPOM3BOAUTH I'PYIINMPOBKY CIIpaBa HajeBO, B
IpoOHOI — cjieBa HampaBo. Ec/iu B moc/ieiHeit rpyrirne HegoctaeT mudp, J0MicbiBaeM
HYJIN: B 11€JI0J YaCTU — CJIeBa, B IPOOHOI — cIipaBa. 3aTeM Kaskaasl IpyIina 3aMeHsIeTCs
COOTBETCTBYIOLIEN M@ pPoit HOBOI cucTeMbl. COOTBETCTBMSI IIPUBEIEHbI B TA0O/IMIIAX.

|2 ]00]o1]10] 11
el o 1]2]53
| 2 | 000001010011 100 | 101 | 110 | 111
Tl o123 4s]6]7
2 | 0000 | 0001 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1000 | 1001 | 1010 | 1011 | 1100 | 1101 | 1110 | 1111
16 0 1 2 3 4 5 6 7 8 9 A B C D E F
[lepeBegeM M3  [OBOMYHOM CUCTEMbl B  IIECTHAOUATEPUUYHYIO  YUCIIO

1111010101,11 ,.

0011 1101 0101,1100, = 3D5,C .

Jlerko 0606IIMUTb 3TOT CIIOCOO 1 Ha IPyrue ocHOBaHMs. Haripumep, mipu riepeBoje
M3 TPOUYHON B 27-PUUYHYIO CUCTEMY, IOHAMOOUTCS TPYNIIMPOBKA MO TPU LUMPHI U
3aMeHa KaXK[I0i TPOIKM OIHO 27 -pudHoii Hudpoii. [1s n3oopakeHns uudp, 3HaUeHUS



KOTOPBIX OOJIbIlIE [IEeBSITU, OOBIYHO MCIIOJb3YIOTCSI OYKBBI JIATMHCKOTO ayiaBUTa:
gecsiTb — A, oogMHHaguaTh — B u T. 1.

[Ipy obpaTHOM MepeBoje KaKAyI0 HUPPY q"-UIHOM CUCTEMBI 3aIMChIBAIOT
COOTBETCTBYIOIIEN m-Koii q-uuHbIX b p. HesHavare Hy/Iu 13 MOTYIMBILIEICS 3a1cu
MOSKHO yIQJIATh.

Mpumep 3
7401,1g=111 100000 011,001 5;
1A0,4 1,=0001 1010 0000, 0100 ,=110100000,01 ,

1.4.4.TlepeBopg 13 G-U4HOMN B p-UYHYIO CUCTEMY

[TepeBop, U3 ¢-UYHOI B p-UYHYIO CUCTEMY MOXXHO OCYIIeCTBUTbL Uepes IepeBor,
U3 U3 ¢-UYHOM B JECATUYHYIO, & 3aTe€M U3 OeCSITUUYHON B p-UUYHYIO cucTemy. MOXHO
HAIpSIMYI0: 3aMyMcaTh OCHOBaHMe q U KO3 duIMeHThI B rpeacTaBieHnu (7) B p-UIHOI
CUCTeMe ¥ BBIUMCIUTH 3HAUYEHME BBIPAKEHMS, IIOb3YsACh TabOIUIIAMM CIOKEHMS
Y YMHOXXeHUS JI51 p-UYHOM CUCTEMBI.

1.4.5. ApudmeTnyeckue onepaumm B g-u4HOM CUCTEME

Iyist  BbINIOJHEHMS apudMeTUUYECKMX OIlepalyuii B CUCTEMe CUYMCIeHMUS
C OCHOBaHMEM ¢ HeoOXOOMMO WMeTb COOTBETCTBYIOIIME TaOAUIIbI CIOKEHMUS
¥ yMHOeHus. 111 q = 2, 8 1 16 TabnuIIbI ITpeICTaBIeHbI HIKE.

+ 0‘1 X‘O‘l
0 0|1 0 0|0
1110 1101



0 | 1| 2] 3| 4
1| 23] 4]F5
20 3| 4] 5] 6
3| 4| 5|6 |7
4 | s | 6| 7|10
506 | 7 [10]1
6 | 7 [ 10| 11|12
7 010|110 ]12]13

Mpumep 4

CIIOKUTH Uyncaa:

a) 10000000100, + 111000010, =10111000110
0) 223,25+ 427,543 = 652,744
B) 3B3,6 16+ 38B,4 16 = 73E,A 16

- 10000000100
111000010
10111000110

Mpumep 5

BBITIOJTHUTD BBIUMTAHME

6 7
7 10
10 | 11
11 | 12
12 | 13
13 | 14
14 | 15
15 | 16

- 223,2

427,54

652,74

o O O O o o o o

~N o Ul A N NP, O

a) 1100000011,011,-101010111,1,=110101011,111,.
6) 1510,25 - 1230,54 3 = 257,44 5.
B) 27D,D8 16 — 191,2 16 = EC,B8 16

- 1100000011 ,011
101010111,1

l10101011,111

Mpumep 6

BoInosHUTD YMHOXEHHUE:

- 1510,2

1230,54

257,44

a) 100111, x 1000111, =101011010001
0) 1170,64 5 x 46,35 =57334,134 ¢

B) 61,A 16 X 40,D 16 = 18B7,52 16

o 100111
1000111
+ 100111
+ 100111
+ 100111
100111
101011010001

X

1170,64
46,3

355 234
7324 70
47432 0

57334,134

10

- 3B3,6
38B,4
73E,A

- 27D,D8
191,2
EC,B8

o 61,A

40,D

+ 4F 52
1868

18B7,52
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