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Hcropus cucrem cumenenus Bocxomur k TOMY JAaJIEKOMY
[HPOMNIOMY, KOTAa 4eNOBeK Aiud wusobpakeHus TpebyeMoro
QHC/Ia HOJB30BAJICA HACEYKAMH HA HAJKE MJIH CChINAJ KaMeIlKH
B MEIIOYeK. 9Ty CHCTEMY 3alWCH YHCeJ VIEHBIE HA3ZBAIM edu-
HUYHOU, NAROUYHOU Uil YHADHOU. :

t{eroxsex, COBEPILIEHCTBYS] HMCKYCCTBO CYETA, HIPOXENan or-
POMHEIM IIYTh — OT 3aCEYEK HA AePEBe JO COBPEMEHHOTO KOM-
neoTepa. Bee JOCTHOKEHHA BOIUMCINTEIbHON KYIBTYPBI YeJso-
BeKa 6epyT cBoe Haualo B emWHEWYHOM cucreme. 9ro wu
dopMupoBaHue aGCTPAKTHOTO, OTOPBAHHOTO OT obbexra moms-
THA «UMCIATENLHOIO», 3TO W HepBble aGCTPaKTHBIE CHMBOJIBI,
nepeeie mogesnu. Mmelorca AocTaTodHo 060CHOBAaHHEIE penno-
JIOKEHHA O TOM, YTO CHAYaJa YeJOBeK u306pes yucna, a jump
3aTeM APYTHe NUChMEHHbIE 3HAKH. DBOMIONMUA eAMHUIHON cuc-
TEMbI CIUCJIEHHS NOCTENEHHO NPUBea K HIee MeDecUuTHIRAH S
TPylinaMmu, a 3aTeM K BOBHMKHOBEHHIO Mudp ¥ Yucen, K HO3H-
NHOHHOH nudpoBoii WX 3amHcH.

Hcnoneayercs nm eampmunas cucrema B mamre Bpemsa?

OTBeT I MHOTHX MOXKET 0Ka3aTbes HEOKMIAHHBIM — Ja
ucnonb3yercs. Masbslllu HCHONB3YIOT NHpH cueTe IaJIbIh DYK,
IIEPBOKJIACCHUKH OCBAaMBAIOT apudMeTwdecKue omepanuu npp;
HOMOIIM CYeTHBIX nano4ex. Kpome Toro, ¢ uncnamu, sanmcan-
HBIMH B eMHHYHOM CHCTEME CYHCIeHWS, NPUXOAUTCE HUMETh
A€JI0 NP U3YYEHWH ¥ KOHCTPYHMDOBAHHUY ANTOPHTMOB B cnenu-
QuYeCKUX AaNTOPUTMHUYECKHX CHCTeMaXx, HanOpHMeD, B cucmeme
Ilocma (mawuna ITocma).

Hau6onee copepmennnimu cucremamu CUHCJECHUS ABISIOTCS
HO3UIMOHHBIE CUCTeMbl. B mepBo#l uacru xHHTU «IIpeacragme-
Hue uH(popmanuu. Basoswit Kypc» MoxHO npoyurares 06 wuc-

TOPHH CHCTEM CYHCTEHUS, O BCERBOBMOMKHBIX BUWIAYX HOTamm
© BCCBOSMOMKHBIX BHAAX HENO3UIU-

?fli{mx cucreM. B aTo#1 e yactu wmmr 6yneM paccMaTpuBaThH
TOJIBKO MHO3WIMOHHBIE CUCTEMBI CYUUC/ICHUS. :

B 370 riaBe momnoBHO DaceMATRATITr Trrmorseoe e
~POUHO DACCMOTPEHBI NPUHNHUIBL HOCTPO-

€HUA HO3UI[MOH
] IIMOHHBIX CHCTEM, HPAaBUJIO HEePEYUCNIeHUS YHCEJ B
£ -AYHBIX CHCTEMAaX CYHCJ/ICHHUS. HOK&B&H& TeopeMa O eOUHCT-
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Jlo3MUHOUHBIE CHCTEMBI CYHCJICHH ST B 75

o
x

d

—a S e e Ty r

BEHHOCTH HpEJACTaBJEHMA HATYPAJIBHOTO WnCia B HPOH3BOABHO
IMO3UITMOHHOYN cHCTeMe CYHCIEHHS B BHJe CTEHEHHOTO DPAla.
i.1. HekoTopble onpegeneHns U3 Teopun 4Yunces

IIpuBefieM HEKOTODBIE OHpefeNeHUs u3 obmero Kkypca ma-
TeMaTHKH, KOTOpPbie Mbl 6yeM HCHOJB30BATE HPH JaJbHEUIIEM
H3JI0KeHUH MaTepHaa.

IToHsiTHE yWcaa B HPOIECCe PA3BUTHS UEJIOBEYECKOH IIMBH-
JAM3aIMH TPeTepleBaso CyliecTBeHHble H3MeHeHHs. OKOHYA-
reasHOe onpepenenue 6bio nano M. Hsiororom Bo «Bceobmeit

apudMETHKE»:

) «Iloj yuciaOoM MBI HOHMMAEM HE CTOJBKO MHOXKECTBO €RU-
' HHI], CKOJIBKO OTBJIEYEHHOE OTHOIIeHHE KaKoi-Hubyas Be-
JWYUHBI K JAPYrodl BeJIUYMHE TOTO ’K€ DOJa, NPHUHATOHA
HAMH4 3a €QUHHIY».

Sra GOpMYIUPOBKA JAET eJUHOE ONpeAeeHHe JAeHCTBUTENBHOTO
4yucaa, H03romMy nOpnu AaJILHefIIIIeM H3JI0O)XEHUH o4 YHUCJIOM MBI
eM IIOHMMATE €rQ BeJIMYWHY, 8 HEe ero CHMBOJILHYIO 3alHKCh.
Yucna i, 2, 3, 4, 5, .., ACHOJABIYION[UECA AJIA CUETa NHpej-
MEeTOB WJIY ANA YKA3aHUA HODAAKOBOTO HOMEDA TOTO MIH

WHOTO HpejiMera CpeA¥u OZHOPOAHBIX HPeJMETOB, HA3bLIBA-
I0TCS HAMYPALbHBLMU.

. m .
O6buircnoéennol 0po6vi0 HA3BEIBAETCHA YHUCIO BHAA oy roe

. m — nesoe, a n — HATYPAJbHOE YHMCH0. YHMCIO m Ha3bI-
BaeTcsd 4YHCJUTENeM Jpobu, n — ee 3HAMEHATEJEM.

m .
O6niKkHOBeHHAas Apo6sr — HA3BIBACTCA NPA6ULbHOU, €CIIN
n

€6 YHCIHUTeJ:L MEHbIIe 3HAMEHATENsI, U HenpasurbHOoIll,
€CJIM ee YHCJIUTENb GOJbIIe 3HAMEHATEN A WU DaBeH eMy.

3 —l—z, -1—02. Hpobu i, 1, 208 SBIAIOTCH NPHMEDOM Henpa-
7’ 34° 101 3’4’ 51

norrriry Tnafoir

DYlJiDIDLIA M pUULIlL

' Yucya, KOTOPBIE MOYKHO HPEACTABHUTEH B BHIE OOBIKHOBEH-
oo mNOAU. HARRIRAIOTCS pg,,r_,l,ug_u.g_,ﬂb};umu; a ocralabHBRIE

RN SpPVVH, OaoSiSa Ll

felicTBUTENbHBIE YHCIA HA3BIBAIOTCA UPPAYUOHALLHbBLMU.
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HanpuMen. 4HCIa Jooo e RS,
L3aMP: €p, HHlia W, V4 , Vo HABIAITCA HPPALUOHAJNBHBIMH.

HpOK3BOJILHhIe HONOXUTETbHBIE HEHCTBHTEHLHHE yucnaa
MOXXHO 3allMChIBATE B CIIEAYIOIEM BHIE:

a=N 3 (TN

rge N — 3To menas YaCTh UMCHA, a 3alATOH OT Hee OTAeseHA
ero ApobHas YacTh.

Hmxe mb1 pacemorpum, uTo obBo3HauaeT Takas dopma 3a-
OHCH B PA3MHYHBLIX CHCTEMAaX CUMCICHHUS.

B necaTHuno#l cHCTeMe COOTBETCTBYIOMmIEE YMCIIO HA3BIBAIOT
decamu4noii dpobvio, B CUCTEMe CUMCIACHHS ¢ OCHOBaHMEeM P —
P-uynoii dpobovio, Ho ecIM CHCTEMa CUMCICHHS He yKasaHa, TO
MBI OpocTo OyjeM Ha3bIBATH TaKOe YHCIO ZPObbIO.

3aMeTHM, UTO BO MHOTMX CTPaHaX B 3ToH (opMe 3amuch
YHCeJI IeNasd JacTh OT ApobHOI oTAenseTcsa He 3anATOH, a Mmoy-

KOil, UTO M OIpeAensieT Ans KaJIbKyJISITOPOB M KOMIBIOTEPOR
dopmaT BROJA U BEIBROAA UHCIOBOH MHMDODMAaIHH.

} Ecau B sanucH Apobu nocne 3ansaToil copep:KuTcs Gecko-
HeYHOe KOJIHuYecTBO uudp, To 3Ta Apobb HazLIBaeTcs Hec-

KOHEYHOU, eCIH KOJHUYECTBO un(})p IIOCJIe 3amATON B 3a-

: IACH YHCjia KOHEeYHOo, TO J.IpOU]!:- Ha3bIBAETCHA KOHEYHOIL.

IIpumeph: xKomeuHHIX Apobeit: 3,14; 4,12120089; 43,00001.
Hpnmepaxvm OeckoHeUHKIX Apobeit ABNMAIOTCH yHCTa

g = 0,3333...; © = 3,141592653589793238462643...(oTHoLIe-

HHME JJWHE OKPYXXHOCTH K €e ZHAMETPY).

) Beckoneunas npo6b HashIBaeTCA nepuoduieckol, eciu B
ee 3aIlNCH MOCTe 3anATOH, HAUMHAA C HEKOTOPOTO MecCTa,
Bce clrepyomue nudpbl MOXXHO IPEACTABUTH B BHAE IOC-
JefjoBaTeIbHO NOBTOpAIOmedica OeckoHeuHoe wumCIo pas
rpynnsl nudp. MunuManbHas NOCIEHZOBATEILHO IIOBTO-

pAomascs rpynna uudp B 3anucu Apobu mocle 3amsToi
Ha3LIBaeTCA nepuodom.

JlJIst KPATKOCTH 3aMMCH MEPHOA MPUHATO 3aMUCHIBATE OGMH pas,
3aKJjioyas ero B kpyrieie ckobku. Hanmpuwmep,

————— e

0,3333... = 0,(3); 0,2341783417834178... = 0,2(34178).

p————
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’Bonee CTPOro BBILIENIPUBEJEHHOE OINpEAe]eHHe MOXKHO

NAOTTIZAOML MOTL*
FiLAlD Ll

 BeckoHeuHasA JApo0DB N,nlnz...nk‘.. Ha3bIBAE€TCA nepuoou-

4wecKoil, ecJH CYHIeCTBYIOT TAKHE HaTypaJbHBIE YHCIA
P, q, uTO N, =n, ans Beex k> g. COBOKyNHOCTE Hupp
Ny MgygTysp, HASBIBACTCS TEPUOAOM apobu, a wucio
— JJMHHOU TepHoja.

Jli060e 1eloe YMCIO WIN KOHEYHYIO ApOGh BCETIa MOXKHO
3anucarh U B BuAe DecKoHeuHO# mepuojzuuecKkol Apobu, epuos
KoTOpo¥ cocTrour u3 oxgHod puppsl 0 mau 9. Hampuwmep,

1 = 1,00 =0,9. ==

Koneunnhie u mepuoAMYeCKHe APOGH MPEACTABIAIOT coboi
prn_;ununn).uma uuecnna. TTPMI"T'RW’T'PTTET—IT-.TP gucxa; 3arnvuck KOTO-

PHIX sIBIsieTCHA 6ecxoaetmop1 HelepuoOAUUeCcKOd IpoObIo, Ha3bI-

BAlOTCA UPPAYUOHATLBHBLMU.
RameryuMm, UTC IDU FeJeHUU OXHOIC HATYDAIRHOIQ UUCIA

OQAiaT 1 ilviy g AT A0 “"‘Jr""--’“ ......

Ha Apyroe MhI MOXXEM MOJy4YUTh Nub0 KOHe4YHylo, yubo mepu-

oauueckyio ApoOs. JlaHHpid (GakT ZOKA3BIBAETCA B Kypce Ma-
TEMa8THKHK nntrn'xnmnwL(\mDn OQCHOQRAHO HA ’T‘nM uTo nnu np‘m:nmm

Vi 4 FirvEie UnidodiCaubli ol OLoVSany oo 2040, =220 Ll Aol

Ha moboe HaTypaabHOe YKCI0 N MBI ©MeeM Bcero N pa3audHBIX
OCTATKOB OT JejeHusA. Eciau nmpu moay4yeHUn odepeAHOoH nudphl

rafTr TRoIres TOAUUa UUANTUTONSg TNA8BUILUOHT nﬁLYu-tJn_
APpOCH B nponieccee AEieHHAa YHCIAHTEXA IIpaBHJBHOH bIRHC

" BeHHOU le06PI Ha 3HaMeHAaTeJIb OCTATOK OKa)XeTCA paBeH HYJIO,

To Apo6b OyIeT KOHEYHOH, B NpOTHBHOM Ciydae Io KpaiiHei
mepe uepes N — 1 mmar ocTaTKu IOBTOPATCA U ApoOb Oyger
MEePUOAUYECKON.

, YucsioBas MOCIEeA0BATENLHOCTD, NEPBLIH uieH (b,) KoTopoi
OTJIMUEH OT HYJIA, U KaXKABhIH YjeH KOTOPO#, HauuHaA CO
BTOPOTO, DaBeH MpeAbIAyIIeMy YIeHY, YMHOXXeHHOMY Ha
OAHO H TO e, He paBHOe HYJNIO YHUCJIO ¢, HA3LIBAeTCHA
zeomempuieckol. npozpeccuel CO 3Hamenamenem. (.
CyMMa IepBBIX 7 UNEHOB TeOMETDHUYECKOH IIporpeccuu
paBHa

. bl(l - qn)

S,=—7C PR
IIpu |g| < 1 cymma uneHoB GeckoHeuHOM reomerpuyeckoi

IporpecCii paBHAa

b.+b +...+bn+...=———-—.
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. IIpousBeZienre n HATYpaJdbHBIX yucea 1-2.3-...-n Ha3bIBa-
ercg hormonuanom U’Tlf‘ﬂa n T 0 1{

T L inCrnllOm RaL

eTca Takxe, yro 0! = 1! =1,

Yucna, obpasyioniue NoCIeJOBATENBHOCTD O CIEAYIONIEMY
sakomy: fo,=1f,=1; fk=fk_1 + fro (g k=2, 3, ..},
' HA3BIBAIOTCH yucaamu Pubonauqu.

Bremumem neperle 10 yncen PuboBauym:
1, 2, 3, 5, 8, 13, 21, 34, 55, 89.

1.2. basnc cuctemM cuncnenus. NMpUHLMN NO3ULMOHHOCTH

pamuu) yucen. CHMMBOJIBI, HPH MOMOIIH KOTOPBIX 3alMCHI-
BaeTCA YHCJO, HA3BIBAIOTCH yuppamu.

Hapo pasnuyarTh NOHATHA «BUJ IHUQPEl» H «3HAYEHHUE

rruahnits Hao Ot ¥ m
Ry

Ow OTTTAATTATTTY
18334 ?. L Luxxy xxxuuy > B t" HMCKOH CHCTEME CYHUCACHA

s YHCJIa 3a-
nuceBaoTea npu nomomu mudp I, V, X, L, C, D, M, koropsle
“MelT cirepywomiue 3Havyenus: 1 —1, V — 5, X — 10, L — 50,
C - 100D — 5002 M — 1000

AUUU.

» Cum ibl CUMCJEHWA, B KOTOPBIX BKJAaJ Ka)KAOU IAPDHI
° B BeJIMYMHY YHCIa 3aBHCHUT OT €€ IIOJIOKEHUS (IIO3UI[WU)
| B IIOCJIEZOBATEJbHOCTH NMudp, msobparkalomeil yuciao, Ha-

: 3BIBAKOTCHA NO3UYUOHHULIMU.

IIpuMepoM MO3WMIUOHHOM CHUCTEMB! ABAAETCA Haubosee HPUBBI-
YyHasg HAM JAECATHUYHAA CHCTEMA CUHCIeHuA. Kiaccupuxauus
IMO3UIUMOHHBIX CHCTEM CHHUCIeHUs OblJIa HPOBeJieHA B Teme 3
IIEPBO¥ 4YaCTH.

- CucreMbl CYMCIEHHA, B KOTODPBIX KaxKA0H 1udpe cOoTBET-
. CTBYeT BeJIMYMHA, He B3aBUCAIAA OT MECTOHAXOMKICHUS
aroil mMudpH B 3alMCH YHCJI4, HA3LIBAIOTCA HENO3UYUOH-
. HbBLMU.

IIpumMepoM HENO3MITMOHHON CHCTEMBI CYMCIEHHUS IBIAETCA PUM-
CKasl CHCTeMa 3allKMCH YHCeJ.

COBOKYIIHOCTB DPA3MHYHBIX UMD, UCIOAB3YEMBIX B CHCTE-
M€ CYMCJEeHHA AN 3alMCH YHCe], Ha3bIBAETCA aidasu-
MmoMm CHCTEMBI CYUHCIEHHS.

s e e O P S
[+
<
"
i
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HpI/I pPacCMOTpPEeHHH IIO3HITHOHHBIX CHCTEM CUHCJIEHHUA Ype3-
BRIYAaMHO BaXKHEIM SBIAETCHA INOHATHEe 6a3uca CHCTEMBI CUUCIE-
HHH.

/) Bas3uc IO3UIMOHHON CHCTEMB! CUMCIAEHHUA — 3TO IIOCJHE-
IOBATEMBHOCTD UMCEN, Kask[0e M3 KOTODHIX 3aJlaeT 3HAaYe-
Hue MudpH [0 ee MECTy B 3aNMCH YHCJIA, TO €CTh <«BEC»
KasKJOTO paspsaja.

ITpumep 1.1. Brinumem 6a31CH! HEKOTOPBIX CHCTEM CUYHUCIEHHUS.
Dlecaruunas cuecrema: 1, 10, 102, 103, 10%,..., 107,...
JIBomuras cucrema: 1, 2, 22, 23, 24,..., 7. .
Bocbmepuunas cucrema: 1, 8, 82, 83, 84,..., 87,... .

Basucel mpuBeeHHBIX CHUCTEM CYHCIEHHUA 06pas3yioT reo-
MeTpUYeCcKHe Iporpeccuu co 3Hamenarensmu 10, 2 u 8.

JJoroBopuMcsl Ha3bIBaTh TAKHE CHCTEMBI CUYMCIEHUS mpa-
3ui§wunnu/nw. B 6onee Uumcm BHUOE OJiA TPaguiiMOHHBIX HO3H-
IIMOHHBIX CHCTEM CYHUCJIEHHS Ga3uC MOXMKHO 3alucaTh B BHUjE

[I0C/IeZOBATEIBHKX YJIEHOB reOMETPHYECKON NPOTpeccuu
.. P3 P2 pi 1, P P P3,..., Pt ...

3namenamens P reome'rpnqecxoﬁ ILPOTPECCUH, ICHEI KO-
TOpOH uupudynu Uu.suu 1pu,u,uu,uuuﬂuu CuCTeMbl CUYHUCIe-
HHUA, Ha3hIBAETCH OCHO6MHUEM CUCTEMBI.

TpajviiOHHBIE II03
HoBanuem P 6yzem

HNITMOHHBIE CHCTEMbI CUMCJIEHHUHA C OC-
Ha3pIBaTL P-uvwnwvimu.

3rasn 6a3uc P-uuHOil CHUCTEMBI CUMCIECHUSI, Mbl MOKEM CKa-
3aTh, CKOJBKO «BECHUT» E€JHHUIIA KasKJOTrOo pa3psaja B HO3UIU-
OHHO# cucTeMe.

Hapsapgy ¢ IIUPOKO M3BECTHHRIMH (TPAAMIIMOHHBIMH) CHUCTE-
MaMH CYHCHeHHsi, 6a3UC KOTOPBIX 06pa3yloT 4YjeHbl reOMeTpH-
YeCKHUX IIpOorpeccuii, a 3HaYeHHWsA INudp eCTh HATypaJbHbBIE
4YHuCya, CYHIECTBYIOT CHCTEMB! CUMCIEHHUs, 6a3UCH KOTOPHIX IIO-
CTpOEHb! Ha HWHBIX NPHHIHUINAX. Takwe CHCTEMBl CUYHCIeHHUS
6ydeM Ha3bIBATH HeMPAOUYUOHHbLMU.

HerpagmnuosHBIMH, B HAIIEM IIOHMMAHWHW, SBIAIOTCH
TaKWe ITO3UIIMOHHBIE CHCTEME KaK daxmopuanvuan, Gubonay-
Yueea, Yypaerno6euleRHaAA U JpyTHe.

IIpumep 1.2. Brinuimnem 6a3HMCHl HEKOTOPBIX HETPAAUITHOHHBIX
CHCTEM CYMCJICHHUS.
DaxTOPUANEHAS CHCTEMA: 1. 2

CDn60HaqqneBa cHUCTeMA: 1-' 2.- 3, ’5, 8,,-1'3, él, e .
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Rrrmamarrirs sron mam s ama e 2o oo e

j - DbIJieJIeH e M0C/Ie0BaTeIbHOCTH UYHNCeJ B KayecTse basmca,
~ KOTOpBIe 3aJ]al0T «BeC» KM 3HAYEHHEe KaX(IOoH HHMDH B
3aIlHCH 4YHCJa B COOTBETCTBHH C €e MeCTOIIOJOKeHHEeM B
3TOM 3aNHCH, W JEKHT B OCHOBE NDHHIMNA IIOCTPOEHHS
TOSMIMOHHBIX CHCTEeM CYHCJEHHA. ITOT MPHHI KN ObLI Ha-

3BaH NPUHYUNOM NO3UYUOHHOCMU.

Cpenr MOSMIHOHHBIX CHCTEM CYHCJIEHHS NPHHATO BEIACIATH
cmewannvie P-Q-uunsie cucreMsr cuncienus. Ilogpo6Hee o cMe-
IIaHHBIX U HETPAAHIOHOHHBIX CHCTEMAaX CUYHCJIEHHA MOXXHO IIpo-
4yuTaTk B naparpade 1.6 manHO# riasel, B riaase 4, a TakxKe
B kanre B.H. Kacarkuna «Hosoe o cucTeMax cudcienus».

1.3. AndaBut U OCHOBaHWe MO3ULUOHHOMN
CUCTEeMbI CYMCJIeHUS

) COBOKYITHOCTH PaSAMYHBIX IUQP, HCHOAb3YEMBIX B CHCTEME
CYHCJIEHUS AJIs1 3alIUCH YHCeN, Ha3BIBAETCS AL(asumom CHc-
TeMBbi CuMCjieHusA. KOJAYECTBO ITUX HUPP B P-MUHBIX CHC-
TeMax (pasMepHOCTH aJIhaBHTA) PABHO OCHOSAHUNI CHCTEMBI
CUHCJICHHA.

THQ(‘VITeTIL.wn MIDURLTEHHOTD OIINeNQLJISN NI ooy

¥ 1IPAEBCACHHOTC CIDCACVICHAA CRelaeM cJie-

'}nylomee 3ameyanne. OGO3HAYHMM YHCJA, COCTABIAIOIIME

> 0a3HC NO3MIMOHHOH CHCTEMEI, uYepes P P P .

]
i Torma nerxo JOKa3aTL, 4To I nﬂ'lrvnnm .".,k A7
l RS L D aw p,ux.l.l KOJHA9ECTBa nnypp lvk,
ynom‘peﬁmumx B k-OM paspsfie 4ycJa, BEPHO COOTHOIIIEHHE
P, +1
N, < —P— a5 P-WYHBIX CHCTEM OTHOLIEHHE HOCTOAHHO

k k
Aisi BCeX k M paBHO OCHOBaHHIO P (MMEHHO 9TO M 3amHCAHO B
onpeneneHuu). [nd HeTPAgZUIMOHHBEIX CHCTEM OTHOCHUTENBHO
pa3sMepHOCTH andaBHTa B oOIIEM CHy4Yae CKA3aTh HHYEro Helkb-
3. 3TO 3aMeYaHHe O Pa3MEPHOCTH aidaBHTa OyZeM HAa3BIBATD
cledcmeuem u3 npunyuna no3uyuorHocmu.

Tax, HarrpuMep, aj(asuT TeCATUIHOH CHCTEMBI COCTABIAIOT
uagps 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. AndpasuTom e mpOHU3-
BOJILHOM CHCTeMBI CUMCHEHWsSI C OCHOBaHMEM P chykaT uHcHa

0, 1, ..., P-1, Kaxgoe U3 KOTOPHX HOJKHO OBITH 3aITMCAHO C
MNIOMOIITEI) OMTHOTO VHHKA TLITATD (MA ArAMT. AMITITITIATA AMm Tracreirser
PRS0 . A032100 VARVLIY yOEAQADRULIU 1V CULDL ULlinsaall'v OT APYT n)s)

CHMBOJIa, Mjazumeil ke nuppoil Bcerna siasgerca 0. CoBokym-
HOCTBH TAKMX CHMBOJOB K o6pasyeT MHOMKeCTBO Hudp (andasur)

- D TUTAPN OCOTOMO OrIIO mAarrore
E~4 FiEA[va vdavivav vaavacana.

e ——— L
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[sonuHan 2 2 0,1

TpouuHas 3 3 0,1,2

BocbMepuuHasn 8 8 0,1,2,3,4,5,6,7
WecTHanuarte- 16 16 0,1,2,3,45,6,7,8,9,
puuHas A, B,C,DE, F

OcHoBaHneM P-HuYHOH CHCTEMBI CYNCJIEHHS MOXKET OBITH
J1000e ;sHaTypaJbHOe YHCJIOo, OoJsblllee eIHHHIIBI.

TToxaxteM HEBO3MOYKHOCTh IIOCTPOE€HHSA IO3MHHMOHHOI CHC-
TeMBI CUHCIEeHUs, COCToAIeill na3 oguoil nudppsl (OYeBUAHO, UTO
B KauecTBe 9ToM HU(PH MOXHO paccMaTpuBaTh JHImB 1). W3
nurppsl 1 COCTOMT majoyHas CHCTeMa cuucienusa. OTcyTCcTBHE
nudpsr 0 B 3TOHl CUCTeMe He IIO3BOJIAET 3AIMCHIBATE B Hel
Npou3BOJbHEIE uwucaa. Ecau MBI JlelaeM HPeANOJNOKEHHEe, YTO

3Ta CHCTeMa IIO3MHIMOHHAd, HO BBOAUM IHDDY 0 B momonuenue

AL 1 TN CORnana,

Kk 1, To 9T0 mpuBeZeT K HApPYIIeHHIO CHEACTBHA M3 NPHHIUIA
IIO3HIIHOHHOCTH O KOJHYEeCTBEe IH(P, UCIOIB3YEMbIX B KaXIOM

ﬁﬂ'!"f‘l‘\‘nl‘ nrrr;ruuuunrx f‘YH’f"I‘DMLY n TTY\pTI_

TTAMDIAIMATTT,
TAHRONanvy F 1Y) 2Ty

TMata TN
paspAage. LAeMCTBATCIBHG, DA3HCON

IIOJIOYKEHHH ee MO3HI[MOHHOCTH ABJAAETCA II0CJIeHOBATEIBHOCTH

kR+1
1 1 1 ODmuonrrranrra g mmbBorn napuo 1
Ay Ay Ly dyeee «» Vinviauvnnaw P AVIFL JISUUULUY v PJADIAY L.
k
CilemoBaTeJBHO, KOJMYECTBO HU(p He MoKeT ObITh Ooubire 1.
TT".I-.“ n ATITITATIIAY mars AATOA ITA WMALAM NOTTODBAML OIXOMARLY
LA Ky pa U B vanauthany TCM OCOJIEC HE MOXKET CCHOBAThH vERvIviny

CUHCHEHUSA.

CnenoBaTelbHO, CHCTEMOI CYHMCIEHNS C MAHHMAJIbHBIM aJI-
(dhaBUTOM fABJIsAETCH ABOMYHAS CHCTEMAa, BCe UJCNa B KOTODOH
3alMchiBaloTca ¢ noMomeilo 0 B 1. Ira cucTeMa noJyyuiaa Hau-
fonbllee pacHpoCTPaHEHHE IIPH NPeACTaBIE€HHH 4YyCed B KOM-
HOBIOTEDE.

Ecnu ocHoBaHMe cHCTEMEI cuHcHeHusd P He 6oJblle AeCATH,
TO OJsl CUMBOJBHOI'O IpEACTaBIeHHMA Hudp B Hel eCTEeCTBEHHO
HCHONB30BaTh Hepseie P gecatTuuasix nupp (or 0 mo P-1).
HampumMep, B NATEPUYHON CHUCTEME CYHCHEHUA OYyAyT MCIIOJb-
sosaTecA mAT, uudp: 0, 1, 2, 3, 4.

Haa 10 < P < 36 B kauecTBe IepBBIX NeCATH LUGP TaKKe
OBEIYHO HMCHONB3VIOT WX HECATHUYHOe NIpelcTaBjeHye, a IS oc-
TaJdbHBIX NP — OYKBHI JaTHHCKOro angaBHTa.

M3 xmacca P-MYHBIX CHCTEM B BBIYMCAHMTENbHOH TeXHHKe

HaubOILITTee IDUMEeHeHNe Hanljia IIecTHa/AlaTeéDUYHAaA cUCTeMa,

(1) BHT KOTOpo# cocrasiasioT uudpsr 0, 1, 2, 3,4, 5,6, 7,
, 9, A, B, C, D, E, F.
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[JI1s CHCTEM CYHCJIEHHA C OCHOBAaHMAM
HBIX OpaBHJI IJs (HOPMEI 3anmuCH UMD H

— — e ——e == (ML
MU O0JDbIINMHA 00 €0H-
€ CYIIleCTBYeT.

’ s1 IpeJCTaBJeHNs MHpopManuy B OMHADHEBIX (dailmax

7\ N TLULTY I'NAMITEINATAONND ICTINITLIvaTCa QRR nouoraa
MUVRAMOODMA AVRNMOIVICPUD AUAIVEGDUG yTULIUA LYV T YR aaan

cuCTeMa CYMCHEHHd, KakAad LHA(pa KoTopoil H306pa-
’KaeTCsl C MOMOMHIBI0O CHMBOJIA, BHJ KOTOPOrO 3aBHCHUT OT
TEKYIEero COCTOAHMA KOZOBOH TabHHUE! (TaK, pyCcCKHe
OYKBBI B KOZOBOU TabJHIle MOryT KaK HNPHCYTCTBOBAaTh, TAK H
OTCyTCTBOBaTh). B 9T0il cHcreMe cumcieHHs cHMBoJI 0 6yger
0603HaYaTE COPOK AEeBATYIO, a He IIepBylo nUdpy, TaKk KaK KOZ
TAKOr0 CHMBoOJa OOBIYHO paBeH 48, a cHMBoJ A (nrepBasi 3a-
rijaBHas JaTHMHCKas OykBa) ¢ koxoM 65 onucreiBaer 66-10 1o
cuery nudpy B 256-puuHoil cucTeMe cuHMcieHHsa. YHCIO HOJB;
T.e. epBad nUdpa B ajddpaBUTe CHCTEMEI, TOrAa 6ymeT 3alHCHI-
BATHCA C IOMOIIBIO CHMBOJIA C HYJEBHEIM KOZOM. =

—-..

B nanwHeiiieM, eCJaH IIpH OITACAHHK IPOU3BOJILHOI P-HuHOM’
CHCTEeMBbI CYMCIeHNA BHUL ee NUPP yKasaH He OyZeT, To MBI OyieM
CYHMTATH, YTO ITIEPBHIE eCATH HAGD COBIANAIOT C TeCATUYHBIMH, a
caenyiomue 26 — ¢ HaTHHCKEMH O6yKBaMH. OcTanbHEBEIE IUGPEI
OyZleM 3allMCHIBATHL B BHIE COOTBETCTBYIOILEro YHCJIA B AeCATHY-
Holl cHcTeMe, 3BAKNIOUEHHOro B KBanpararre ckobku. Tak [50] r
CHCTeMaX CYHCJEeHHA ¢ OCHOBaHNeM OoJbiie 50-TH 6Gyger oﬁosna-
yaTh 51-yI0 IO cUeTy OT HyJad nudpy. AHAJIOIAYHO, JJIA 3aIHCH
MAaKCHMAJILHOM IHQPHI B IPOU3BONBHOM P-UYHOI cHCTeMe CUHC-

JIEHHs MBI MOXKeM HCIOJIb30BaTh obo3HadeHne [P—-1].

1.4. EAMHCTBEHHOCTL NpeacTaBfieHns yucen
B NO3ULMOHHBLIX CUCTEMax

Ifenslo JagHOrO Haparpada sABJsAeTCA LOKa3aTeIbCTBO TOTO,
4yTo B JI000i#1 NO3MIMOHHON CHCTeMe MOXHO 3alHcaTh HI06oe
YHCJIO M IIPUTOM eIHMHCTBEHHBEIM 00pasoM. ITOT (GaKT MBI GyaemM
IOKAa3bIBaTh TOJNBKO MOJA P-HYHBIX CHCTeM. JlokasaTejlbCTBO
aTOro (hakTa ANS HETPAJMIUOHHBIX CHCTEM CYHCIEHHs IIpHBe-
IesHo B [5].

B MaTeMaTHKe JOKA3BIBAETCH TAKOIl 3aMeyaTeJbHHIH (hakT,
uTo "10609 HPPICTBI}ITQJILHOP YUCHO MOXHO HDEH(‘TaBHTB B BHIe
CYMMBI IIeJBIX CTereHel (HeOoTpHIATEJBHBIX NJsl [eJIof dYacTy
¥ OTPHIATEABHBIX IJNA APOOHOH) IPOHM3BOJIBHOrO HATypPaJbHOI'O
yucna P> 1. Ecnm norpeboratk, YTOORI KOJHYECTRBO ONHHAKO-

BHIX cTeneHeit P (Koa(b(bnunem' IIPH COOTBETCTBYIOLIEH cTele-

i

[

=
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HY) He IIpeBoCXOAmMJOo P—1, To Insi HATYpaJdbHBLIX YHCEJ TaKoe
NIpenCTABJICHUE OKAKETCH eNUHCTBEHHEIM

‘L[orcaxcem c(hopMyIHUPOBaHHOE BEIIIE YTBEPKIEHHE TONb-

" KO AJf HaTypaJbHBIX UYHCeJ KaK TeopeMy CylllecTBOBa-
i HUs M eJMHCTBEHHOCTH IIPEJCTABJIEHHS HATYPAILHOIO
‘ 4YHC/a B BHIE CMenennozo pada.

Teopema 1. Ilycte P — NIpOM3BOJBHOE HATYpajbHOE

upcyo, Goasmee efmHEUNEL CymieCcTByeT M eJHHCTBEHHO IIpel-
cTraBieRre Jo6oro HaTypaasHoro yumciaa X B BHIe

X =a,P"+ an_lP”"1 +...+aP+a, (1.1
roe 0 < a, <P, 0<ic<n, a,#0.
JokasaTenbsCTBO

CyutectBoBanme. JI0Ka3aTeJbCTBO OCHOBAHO HAa METOJe IIOCTPO-

pnnq T.2 g TIINOURABOILEOTD HaTVDAJILHD LYXNITO RETLT TI
CHUYS T.c. AJd IPROH3BCJLHCOIC HATYP&JALHOI'C 4YHCHAa Mbl II0-

CTpOMM mnpencraBiende suia (1.1).
Tak kak uywcma PY, P!, P?, P3, .,

.
D(\QY\Q l"’T‘Q‘I‘I\TYT\T‘I’I\ TLIANITADITIN TYN nmn
TP L Gy y I 111\441\19’ nJ JIUUJIUAU ai1c

. 00pasyoT MOHOTOHHO
JBHOCTH, TO CYILECTBYET
Takoe HATypaJbHOE YHCIO 7, YTO
X

et v

P=1 p* P P... P P p?

Pr<X <prtl (1.2)

PaznenvM wrTepBan [P"; P"“) Ha P-1 paBHyI10 YacTe, TOrza
rpaHMNAMH TOJYYEHHBIX HHTEPBAJOB OKaXXyTCHd  YHcJa

= 1.P" x,=2.P", ..., x, = P-P" = P"*}, [lnmHa Ka’k0ro Ho-
BOro NpoMexxyTka [x,; x, ), r@e k =1, ..., P-1, paBHa P".

M3 (1.2) ¥ mpoBEREHHOr0 NOCTPOEHHA CJIELyeT, YTO YKCIO
X monazer B OAMH U3 HHTEPBAJIOB [x,; X, +1)» TO €CTB CYIIECTBYeT
TaKOoe HaTypaJbHOe uucio k, 1 < k < P, 4uto

k-P"<X<(k+1)Pr, (1.3a)
X
} } ' —t *wr} } > x
x1= " xz x3 ¢ . n xk xk+1' .. xP_Pn+1
Tonoxxum a = B < P. Querngno, uro a_ # 0
n AHO, uro a, # 0.
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O60o3HAYNM Pa3HUILY MEXIY YHUCIJIOM

ONANTRAMOMBUINTITATYY TIITANRA TS KAl
v 1OTIVIDY N IuUi VU ARICHOoavii Svilly

00
Y < P" 110 mOCTpPOEHHIO.

Ecau Y=0, To IIOCTPpOEHHNe 32aKOHYeHO, B IPDOTUBHOM cJy4ae,
OTISTL CDABEUBAS VIKe BeJIHUHHEY Y ¢ YJeHAMM BOzZDacTaiorneir

Viivil's VpaonsAoin yaww STl RAany 2ATHANN SUSPalIiQIvInTH

nocaefoBaTeapsocTH: 1, P, P2 P3, ... P", HaiizeM IeJoe YHCJIO
m Takoe, uto P" <Y < P™*1 0 <m < n.

Hnsa sHoMepoB m + 1 < i < n -1 noxoxum a, = 0 (Takux Ho-
MepOB MOKeT M He OKas3aTbCA, TO eCTh m + 1 = n) U BEIYHUCIHUM

. Ins aroro, Kak W paHee, pasflelUM HHTepBaia [P™; P™t1)
wa P-1 PaBHYIO YaCTh AJUHOH P™ M olpeleluM, B KaKyI0 H3
HHUX NomafaeT uuciao Y, T.e. CpeAu HeJbIX 3HAaYeHU# A:
0 < h < P HalijeM Takoe, 4TO

h-P"<Y<(h+1) P™, (1.3b)

Ionoxum a,=h <P u obozHAUMM Z = Y—P M BHOBB
IIOBTOPHM yabcyﬁcﬁeﬁnn. LLyOﬂeCC obazaTesnEo aaBep[ﬂHmCH,
TaK KaK Ha KaXXJOM Illare MLl CPABHHBaeM OCTABIIeeCS YHCJIIO
BCe C MEHBIIUM KOJHUYECTBOM pAa3JHUYHBIX HEOTpHHATEeJNbHBIX
crenedell yucaa P. A Kax TOJABKC pe3yAbTaT OYepeHOIs BEHI-
YUTAHNA OKaKeTCA MeHbIIe YeM P, MBI IIOJIOXKHM d, PaBHBIM
eMy, U HOCTpOeHMe 3aKOHYHTCH. -

D TYA TTYILYY

e MHOJYy4YHM, 4YTO
a, P'"+a,_, P14,
rae 0<a, <P, 0<i<n, a,#0.
EzmHCTBeHHocTL. I[Jm IOKAa3aTeJbCTBA BOCHOJB3YeMCH METOIOM
OT NPOTHBHOTO.

Ilpenmono:kumM, YTO HEKOTOpOe HATYypaJbHOE YHCIO HMeeT
IBa pasJIWYHHIX IpeAcTaBieHHsd Buzpa (1.1):

¥ JIeBOo# rpaHuuei
=X —-a P" Ilpu artom

~

ipu
n

oo
"’k
0 <

e
I

.+a1P+a0,

- -1
X, =aP'+a, P +..+aP+a, (1.4a)

P™l 4+ ... +bP+b, (1.4b)

Tlokaxxem, uTO ecaum m > n, TO X2 > Xr Jnsa mokasaTenab-
CTBa OIeHUM X2 CHHU3Y HAWMEHBIIIMM BO3MOXXKHBIM YHCJIOM
& 1; b6 =..=b,= b,= 0). Toraa

m—1
X.>1.P"+0.P"14+ ... 4+0.P+0=P"

X,=b,P"+b,

m__

OumeruM X, cBepXy HaunbGOJBIIMM BO3MOMKHBIM YHCIOM
(a = ..=a,=a,= P-1). Torga
<(P-1HP+(P-1HP" L+ L+ (P-DP+(P-1)=
— Pn+1 — 1 < Pn+1
3pech [AAA BBIYUCACHHWA CYMMBI HCHOJB3OBAJNach (popMyiaa
CYMMBI 4YJIE€HOB KOHeuHOI FeOMETpH‘{eCKOH nporpeccuu.

1
p—
(=

O S O P e =

-
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[ v . on+1 - <
y TOA, < F SAZ,

&
-+
ik

1akK K 1
T.e. X, < X.,.
n X, =X,, Ton=m.
IHycts gajiee l,yH_leC ByeT Takoe B, 4TO a;=b, npu

a
k+1<i< n=m, Ho a, # b,. CpaBEMM unCIa

_ - n_ . k+1
Y, =X, -aP" ..-a, P

Y,=X,-b P'-...-b, P*1,

Honyunm Y, =aP*+..+aP+ay, Y,=bP+. +bP+b,
rae a,#b,. Torp;a Y, #2Y,, u, CJIeJ];OBaTeJILHO X =X,.
Honqum npOTnBopeqne C MCXORHBIM npennonoxcennem o
paBeHCTBe mnpexncTasieHuil (1.4a) u (1.4b), 3maumt a,=b, npu
0<i<n=m wu npeacrasienue Buza (1.1) maa n1060T0 Ha'ry—
pPaJbHOrO YHCJI2 eIUHCTBEHHO.
Teopema mokaszaHa. a

IIpamep 1.3. IlocTpoum mnpexncTaBieHHe OeCATHYHOTO YHCIA

X = 2056 B BuUe CTeNogULIY Nanranp AW IVY nIrara
P4 N U -~ DELAAT VAITMUIIRDIA MARAUD llyll y“a‘ll“xnmA anaqtic-

HUAX P

OquHnun urg 103 < 20KB <« 104 manns » rmememan e 1 1)
AU, 21U AV = OUJU S LUy 1ULAQ b UupTALlabatnnai i)

n = 3.

Pasgenus urTepBat [10%; 10%) ma 9 paBHBIX uacTeif, THOJYYUM,
urg 2.103 < 3056 < 4.108 1 a

= 3.
Torga Y = 3056 — 3103 56 u, tak kak 10 < 56 < 102, To
a, = 0.

Hanee monyyaem 5-10 < 56 < 6:10 u a, = 5.
OcraBmeecs umciao Z =Y —-5.10 = 56 — 50 = 6 < 10, ciexosa-

TeJIbHO, @, = 6 M HOCTPOeHHe 3aKOHYEHO.
B pesynsraTe 3056 = 3.10% + 5.10 + 6.
2) P = 16.

Tak kax 162 < 3056 < 163, To B mpexcrasmennn (1.1) n = 2.
Pasgenus unTepBai [162; 63) Ha 15 paBHRIX yacrel, noayqum,
uto 11.16% < 3056 < 12.162 u a, = 11.

Torga Y = 3056 — 11.162 = 240. [amee (aHaJOrM4HO)

15-16 < 240 < 162 u a, = 15.

W rak xak 240 - 15. 16 0, To mocTpoeHMe OKOHYEHO, 2 a 1, = 0.
B pesyabTate 3056 = 11.162 + 15.16.

3) P=2.

211 < 3056 < 22, To ects B mpencrarienuu (1.1) n = 11.

B oramune or paccmorpeHHBIX cayyaeB (1)—(2) menuts HalineH-
HEBI MHTepBaJ Ha 6oJiee MeJIKHe y»Ke He TpebyeTca u a;, =1

I —
N




eSS E DA R et ne R

86 Tmasa 1
Hanee 3056 — 2 = 1008 u 29 < 1008 < 2!, 1.e. a;, = O,
a, = 1;
1008 - 2% =496 u 28<496<2%, r.e. gz=1;
496 - 2% =240 u 27<240<2%, r.e. a,=1;
240—2Z=112 u 265112<21, r.e.a,=1;
= = - - P _ B P .y
112 -2"= 4B n 2°< 48B<2Z2%, r.e. a5=1;
48 -2%= 16 n 2%< 16<2% r.e.a,=1;

ay=a,=a, =4, 0.

B peayabraTte 3056 = 211 + 29 + 28 1 27 4 26 1 95 4 94,

- Wz TeopeMrr 1 ciezyer, yTo awo6oe HATYpajJbHOE YHCJIO
. MOYKHO 3allHCAaTh B KaKOil yroZHO NO3HIHOHHOH cHCTeMe
g CYHCJIeHHs, IPpHYEeM eIMHCTBEHHBIM 00pazom.

IIpumep 1.4. JecaTuusoe YHCIO 23 MOXKHO 3aIIHCATh

B NBOMUYHOM CUCTeMe cumcrnenmus kak 101115;
B TPOMYHONM CUCTEMEe CUMCIeHusi kak 2123;

B YETBEPUYHOM CUCTEME KaK 1134;
B eCTHAALATEPUUYHON CUCTEME KAK 1716;
B 23-UYHONI CUCTEME KaK 1023;

B cucTeMax CYHCJeHHs C OCHOBaHHEeM OOJBIIAM, YeM Z3,
naHHOE YHCIo OGyneT npencTamieHo onHoii nudpoit (ato Oymer
6yKBa JATHHCKOro akdaBHTa N HIHM HEKHil Apyrod CHMBOJI,
noxpobOHee O BHIE nmi)p B P-AYHBEIX CHCTeMaX CUYHCJIEeHHS OBLIO

pade 1.3).

N
w
D
i
Q
w
1
D
:3

B pasgene MaTeMaTHKH «1eopHsA yHCeJd» JOKa3bIBaeTCHA, YTO
¥ J106y10 NpaBHIABHEYIO JPOOE MOKHO IIPEJICTABUTE B BHe KOHEY-
HOH MM 6eCKOHeYHOM CYMMBI OTPHIATENbHBIX CTelleHell nmioboro
HaTypaiabHOro yucjaa P>1. To eCTh KOHEUHYIO JeCATHYHYIO Apo0h
MOKHO ITPEICTABHUTL B BUJE KOHEYHOU CY MMbL OMPUYAMENIbHBLX
cmeneneidl yucaa 10, a GeCKOHEUHYIO NeCATHUYHYI0 ApoObr — B
BHIe GeckoHewHOU cymMmbl TaKKX cTeneHeil. Hanpumep,

0,123 =1.10"' + 2.1072 + 3.1073 = 0,1 + 0,02 + 0,003;
%= 0,1(6) = 1.107! + 6.1072+ 6.1073... =
0,1 + 0,06 + 0,006 + ...;

n—-3=0,1415... = 1.100' + 4.10°2+ 1.1073 + 5.10™... =
0,1 + 0,04 + 0,001 + 0,0005 + ... .

Tak Kak MOAYJab BeleCTBEHHOIro YHCjia MOXKHO IIpelICTaBHUThL

. - . £ _ Eoor TErs o

B BHJe CYMMBI ero IeJIOM H ApOOHOM dYaCTH (JII00ad K3 9THUX
yacTell MOMeT W OTCYTCTROBATE), TO De3yJbTaT, IIOJIYyYeHHBIN
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. JIr000e IeMCTBHTENLHOE YHCJIO MOXKHO 3allHCaTh B P-HuHOI
CHCTEME CUYHCIeHHS ¢ HazucoMm

-2 p- 2
e, P2, P71 po p1 p2 |
To ectp Ja1000€ HEOTPHLATENLHOE MEHCTBHTEIHLHOE UYHCJIO
MOYKHO 3aIlKCcaTh B BUME '

= n n-1 : .p-1 -2, =
a= a;'fP +a, P +...ta, Ptayta,+a_; P ta_,P™%...

=2 aP> 0<a,<P, n20, (1.5)
i= ~co
rge P>1 saBasercs ocHoearuem TO3WHHOHHOH CHCTeMEI
CYHCJIeHHsA, a @, — yuppamu 4ucia B P-uuHOil cHcTeme
. CUHCIIeHHS.

]

OT KOJHMYeCTBa 3Ha4YallMX HUADD B IeJIo 4acTH 4YHCiIa
a. 3gech a >0 — mepsas (cTapmas) 3Havawas nudpa
(B 9TOM c.nvqae. eCJIH cpenmmn HH(bD a,m s a 1 eCcTh

’BGJIH‘-IHHa OeJIoro HeOTPHHATEJBHOI'O YHCJIA 71 3aBHCHT

HyJleBble, TO OHH TaK)ke SABJIAIOTCH anaqanmmn) Ecan
pasyIoxKeHHe ,I[pOOHOPI YaCTH YHCJIA a IO OTPHUOATEJNBHBIM CTe-
neHAM P ABIsETCA KOHEYHBIM, TO NUQDHI @, mpH i=—oo, .., k-1
(k>0) paBHBEI HYJI0 B ABISIOTCH uesuauamuuu aa_ >0 —
MJaanuias snavau,afs nudpa. B aToMm cayuae, ecan k> 1 H cpenH

oudp a_;, .., a_, ., €CTh HyJeBbie, TO OHM TAKKE ABIAIOTCH

SHAYaIMMH, a eCJH YUCJIOo a neaoe, T.e. k= 0, To muaagmei

3Havamed HUPpoi ABISETCA ay, Jaxe ecim aO—O HNckaioue-
HUEM HABJIAETCH YHCAO HOAL, YV KOTODOIro B moboir P-uunoilx

..... 388,002 %48 AU

CHCTeMe CYHCJeHHSA B IIpeACTABJICHHH (1.5) aO—O — eIHHCT-
BeHHaA 3Hayamad nudbpa € n = k= 0.5

OrpHuaTenbHBle YHCAA B P-HYHBIX CHCTEMAX CYHCICHHS
IPeACTABAAIOTCA C IOMOINBIO 3HAKA «—» II€pel BEIPpAXKeHHEeM
Buja (1.5) ga8 MomyJs oTpHLIaTensHOro ynucia. IlosTomy maiee
B vactw 1l pamHOil KHMrEm MBI GyZeM paccMaTpHBATEH TOJIBKO
IIOJIO:K MTeJIbHBIE YHCIA.

Hazosem dopmyny (1.5) ocrnoenod ¢opmynoii das P-uunvix
cucmem cuucnenus. MmMeHEHO HX MBI B OyZeM paccMaTpHBATH
Jayee. IIo3MIHOHHEIE CHCTeMBI, GAa3MC KOTOPBIX HE COCTABJISET
reomeTpuqecxylo porpeccuio, OymyT TDeZCTaBIICHE] B IiaBe 4.

Kak ciaezyerT u3 HNpHHIOHUIA [O3MIHOHHOCTH, P-HuYHAs CHC-
TeMa CYHCJIeHHS IIO3BOJIAET C IOMOMIBIO 3apaHee OrpaHHYeHHOTO
Habopa nudp 3anMcaTs KaK CKOJAb YrOZHO 6OJBIIOE, TAaK H
CKGJib yrOAHO MaJO€ YHCJO.

J1060e 4YHCIO B HOBMIMOHHOH CHCTeMe€ CUHCJeHHS C OCHO-

BaHHeM P MOXKHO 3aIIHCaTh U IpoCTO IyTeM IIOCIeNOBaATeJIBHOTO

g rop e+ me
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TIepevynCJeHNs ero 3HavYamux HUPp, HaumHAA CO cTapiiei, oT-
neindasa TTDPI ITOM IIEJIVIO YacTh OT HDOGHOH '-la_n_g'rnvr T() ecTh

pasnoxkeHHIO BHAa (1.5) BellleCTBEHHOIr'O YHCJIA a4 II0 CTENEeHAM
P cooTBeTCTBYeT 3allch BHIA

a=a,.0,0p0_.a_, (1.6)
IlpeacraBneEre uyncia B P-MYHOHM CHCTeMe CYUHCHEHHS B
Bufle (1.5) HaseIBaeTca paseeprymoll Gopmoidl 3anucH
yHchaa (9Ta popMa B OCHOBHOM HCIIONB3YeTCH IIPDH pelleHUH
3anxa4).

) IlpencraBnenre uHcia B P-HYHOM CHCTeMe CYHMCIEHHS B
. Buge (1.6) HasbIBaeTCs céeprYMOI GopMOIL 3aIECH YHCIA
(ora ¢opMa Hambonee ymorpebmMa npH H306paKeHHH
YHCceN B NMOSHIMOHHBIX CHCTEMaX CYHCJIEHHA).

Tak, HaTypanbHOe YHCIO a B P-MYHOM cHcTeMe CUHCIeHHS
MOMKHO 3aITHCaTh KaK

i=a P*+a P"'+ P+a,= (1.7)
a=a, n-1 + ay ag, = anan_l. alao (L.7)
AR NILITUIN EATaumuin D_ oo mnnfr b wrasrsrra narrrmraamr m
LIPAONApOyIiv RUOCHENY IV 1 -rHuanyiv ApUub Vv MUMNU sdlnuidlb b
BHUIe
— -1 -2 -k _
b=b Pl+b P2+ . +b Pt=0bb,.b, (1.8)

IIpp ucrOnb30BaHHMH pasBepHYTOM (OPMBI AAA 3alHCH
yuciaa B P-WYHOM CHCTeMe CYHCAGHHWA OCHOBaHHe P 06BIYHO
3aNMCHIBAIOT B JleCATUYHOI cHcTeMe, a HAGMDEI — B P-uuHoil.
IIpm 3anmce yrucen B P-AYHOM CHCTeMe CYHCHEHHUS B CBEPHYTOHN
¢dopMe HHUOPEI TaKKe 3ANHCHIBAIOT B P-HuHOI cHcTeMe, a ocC-
HOBaHHe P, 3anHcaHHOe B JeCATHYHON CHCTeMe, NPHIMCHEIBAIOT
K YHCAY B KayeCTBe ero HHXKHero HHAeKca. VICKIloueHHe MOXKeT

COCTaBAATE NHIIE AeCATAYHAA CACTEMA CYHCHEHHs, IIDHA 3aMCH

YyHCceJ B KOTOPOM HHIEKC YacTO ONYyCKaeTcHd.

3aMeTHM, YTO 3alHCh J1000ro ocHoBaHMA P B P-HYHOMH XKe
CHCTeMe CUHCHEeHHs HMeeT BHJ IOP, 4YTO CHelyeT U3 Pa3BEPHY-
To# (opMbI 3anucH uKchaa P B P-wumoi cucreme: P =1.P + 0,

IIpm BRIUMCHEHUH 3HAYEHHA P-MuyHOro 4ymMcjia IO PasBepHY-
To#i ¢opMe yAob6HO mOAB30BaThCH cxemoi I'oprepa, KoTopas
IO3BOJIAET HOJYYHTh Pe3yAbTAT ¢ HCHOAL30OBAHHEM MHHHMAJL-
HOrO 4YHCHIa CHEeAYIOHIMX apH(pMeTHUeCKHX onepaIIHﬁ' +, X, :
{(onepanus BO3BeleHUSA B CTENEeHL HE HACHONB3YETCH). uGﬁI‘:OSHée
0 mpUMeHeHHMH cxeMsbl I'opHepa Bhl MOsKeTe IPOYHUTaTE B napa-
rpadax 3.1 m 3.2 rmasmr 3.
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en B P-wuuyHmix cucTeMax cuuciieHHs (B TOM yHcHe

’ I'oBopuTh 00 OZHOBHAYHOM IIPEJCTABJIEHHH IDOOHBIX
/R

c
B JleCATHYHOM), BOOOIle rOBOpPs, HEKOPPEKTHO.
IToka)keM, YTO KaKIVI0 KOHEYHYI0 P-HuHyl0 IpoOn
b=0h.b b  MOMHO RATTHCATE U B rhnnmrn fecroaeuHOHR

el 1v _geeel_p MILVARRU SQUNLRIS K o USRS VRLALRTRECH

NepHOLHYEeCKON IpoOH ¢ IIepHoAOM, COCTOAIINM M3 MaKCHMAaMb-
HOH! mU@PHBI COOTBETCTBYIONIEl cCHCcTeMEI cunchenrsa. Henepuonu-
yecKas 4acThb TaKoM Ipo0H paBHA YHCAY b_lb_z...b_k, YMeHBbIIIeHHO-
My Ha exuHEny. T.x. b_, > 0, To Ha eAMHHNY OyleT yMeHbIIEHA
HMMEHHO 3Ta HUPpa, a OCTaNbHbIE OCTAHYTCA HeM3MEeHHBIMH.

B pasBepryToil ¢opMe aTa npobr OymeT MMeTH BHUL:

b_ P l4b_,P 2+ H(b_~1)P*H(P-1)P ) (P-1)P 2+ (1.9)

—:o—

DaKT paBeHCTBa 3Ha4YeHHA BeIpakeHud (1.9) umcny b He-
IIOCPeACTBEeHHO cleAyeT U3 (GopMyAbl CyMMbI OeCKOHEUYHOII reo-
MeTpHYecKO# IporpeccHMM co 3HaMeHaTemeM ¢ = P~! < 1, KoTo-
pasi COOTBETCTBYeT IIepHOAMYEecKoil uwacTHm npodu (1.9). B
JAHHOM CJyyae TIeDPBBIf ulleH mnporpeccum — (P—1)P ¢+ 5
caMa cyMMa paBHa

(P-1)P R+ _P(P - 1P

A anmry r Ty TT
10 eCTh BCIO IepHusaANuY

3aMEeHHTh Ha eIHHHINY B paspsane (—k) H, ClefoBaTexbLHO, Ie-
puox MoXKHO 0oTOpocuTh, HoOaBAAsA IPH 3TOM €IHHHIY K He-
neproAuYeckKoi uyactu Apobu (1.9). B pesyabpTate moayyaem
Apobs b=0,b_b_,b_,, 9To B TpeGoBaJOCk AOKa3aThb.

CTh wnnﬁn 1 O ~azaTy

CRYIC Hacl Ap0ooH \.l.a} MOEHOC

(1)

IIpamep 1.5. IlpencraBienre KOHEYHBIX ApoOeil B BHAe NHepH-
OZuYecKHX Ipobeit
1,0=0,(9), 0,001, =0,000(1),; 0,9AF ;= 0,9AE(F),.

1.5. MpepcrasneHune yncen B P-UMHOIN cUCTEMe CHMCNEeHus

Ixsi Toro uToGH HAYYHTHCH IPOM3BOAHTL apH(pMeTHUECKHe
IelicTBHSA B KaKoi-1n00 CHCTeMe CUHMCHEHHUd, IpexJe BCero He-
00X0ZMMO yMeTh IepeyncHATh B Hell 10 HOPAAKY HATYpANLHEIE
YHCHa M IPeJCTAaBAATHL ApPOOHBIE YACTH BEIIEeCTBEHHBIX YHCEJ.

Kak cmenyer us maparpada 1.4, B m1060if P-uyHON CHCTeMe

CUNCTOTTT HAaTUNANTLILIO TN T MO LITIA o8p ncoonagoa D
VEAVLATHNNA Odly PAasnoiT GrlJady MUNDIUAT OU UVRUDANra i,

NIpeACTaBAAIOTCH C IOMOIILIO OAHOM HUPPHI JaHHON CHCTEMEI.
Jna umcen 'xe OOMBIIMX MAM paBHEIX P, TpebyloTcA yxKe, IO

ENatITalir arana mna rrdhnry (lansn rroramwn D n amramansa nyrrramrarvrer
ApPAMOeKr Mopcoc, AdDC OippybDl. AU HMAaLfiv 4 D Lruilcoe vanLJficnna

¢ ocHoBaHMeM P zanuceiBaercsi B BHAe 10, uTo ciaexyer u3

L S s~ A G s N
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pa3BepHYTOll (opMBI 3amucH uYucaa P B P-muHOH CHCTeMe:
P =1.P+0.

[ns nepeuncienus yecen, Goasmux P'B P-HuHOH CHCTeMe
CYHCJIEHHS, BOCIOIb3YEMCH CHEAYIOIIMMHE HECJOKHBIMHE nNpasu-

namMu. QONUCEIRAIINIUMD. KaKE 70 DapnocTanir D ouamair danwra
------ =y LANULIDQIVLGFANE, Dan OU ne3ClTHOM -HYHOH POPME

3alHCH HAaTYpPambHOI'0 4YHCJa aP NOJNYYHTE 3allNCh CJIEeRYIOIIero
HATyPaJbHOrO 4HCIa a,+1:

4y 1) ecau nocaednas (kpaiinas cnpaea) yuppa wucra a, meHb
we, wem P — 1, mo 6 credyrouem no nopadxy namypanvHom
uucne ace yu@pol, Kkpome nocredueil, 6ydym cosnadams c
yugppamu uucaa a p a nocnednas yugpa wucaa a P+1
Oydem na edunuyy 6oavuie nocredreil yu@ppsL wucaa a I

2) ecau nocnednsas (kpaiinas cnpaea) yugpa uwucia a P
pasna P -1, mo nocrednsas yuppa wucaa a,+1 6ydem
pasra 0, a ocmanvrble yu@povl 6ydym npedcmasaimo
YUCRO, cocmosujee u3 nepevLx yu@p wucaa a p(nHawunas c
Kpalineil nesoil yugpevt u 3axanzusas npednocaedreil
cnpasa), yseauienrnoe Ha eduruyy no npasuiam (1)—(2);
ecu e nepevle YUuPpsl 8 3anUCU a, Omcymcmsyom, mo
uucao ay+1 6ydem pasno 10,

rs TOTYATIEAUa Trmanrrma 1Y _FON TAoTA YA~ A TrTE TrormT
4y MLVLVADOYJ1 Upabrdd (1) (4)y, nan LHEepCHUuCHATD

HaTypaJIbHbIE YHCJIQ B DPA3JHYHBIX CHCTEMaX CYHCJIEeHHA.

Ilpamep 1.6. B gBomuyHOil cHcTeMe mnepseie 16 umcen GyayT
HMMeThb CHeAyIONHil BHI:
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1= 1n-
2= 102 (npaeuno (2));
3= 112> (npaBuno (1)) :
4= 1002 (npaxaos npuMereHHoe npaswmio (2)) ;
5= 1012 (npasuno (1))
6= 1102 (npaemna (2) u (1)) ;
7= 1112 (npaBuno (1});
8 = 10002 (Tpuxns npuMereHRoe npasuno (2)) ;
9= 10012 (mpaBumno (1l)):
10 = 10102 (npaBuna (2) u (1)) ;
11 = 10112 (npaeuno (1)) ;
12 = 11002 (mBaxgu npuMeHeRROe npasuno (2) , npasuno (1)) ;
13= 11012 (nmpaBuno (1))
14 = 11102 (npasuna (2) 1 (1)) :
15= 11112 (apaeuno (1)) ;
16 =100002 (uyeTmpexns npumenernoe npaeBmwio (2)) .

BCeM, KTO XeJlaeT OCBOHTH NIPOrpaMMHpOBaHHE Ha COBpe-

MEHHDIX AJTOPHTMHAYECKHX #A3bIKaX, HOJE3HO 3HATE BHJ iipnm-
BelIeHHBIX JIBOHYHHBIX YHCEN HAHM3YCTh.

S = 1 7 TToooamans o e Ban o TROREIIY KOMMEANTADOR
AAPHMEP 1.4¢. 11pHUBEAEM, HU y/mC UTO LIUAPUUNDIA QUMNMTOLIAPATD,
HEKOTOphIe 4YHCHa B 16—pH‘{HOﬁ CHCTeMe CYHCIEeHHA:

10 =4, 19=13,;

11=18__; 20=14__;

s Y16’ I § -

12=Cy i

13=D,,/ 30 =1E,.’

14=E,; 31=1F .

15=F,; 32 =20,

16 =10,/ v-a3

17 =11 ; 255 = FF,;

18 =12 ; 256 =100, .

IlepeitmeM Tenepp K NpeACTABIEHHIO P-MuHBIX npobeii.
PaccMOTpHEM OOBIKHOBEHHBIE€ JpOOH, 3alMCaHHEBIE C I1O-
i MOINBIO OTHOIIEHHSA YHCIHHTENS M 3HaAMeHaTeNds, HaH-
i 6oapmnil o6 Kl AeauTeNs KOTOPHIX paBeH 1. Kak H B
IeCATHYHON CHCTeMe CYHCJIeHHHA, TakHe Apobu OyayT
TOYHO IpeICTABUMELI KOHewHOo# P-wunoil Apobpio, eciu cyiie-
CTBYET TaKO€ HATYypANbHOE YHCJIO M, YTO HIPH YMHOXXEHHH
Ha Hero 3HaMeHaTenss APOOH MOXXHO NOJAYYHTH HEKOTOPYIO
CVIIEeCTBYET, TO B P-HYHOH CHCTeMe CUYHCJIeHHA Apobb Oka-
sxerTcd OeckOoHeYyHOM nepHogmueckoi. JlaHHBIE dakT caexyer
HernocpeacTBeHHO B3 (opmynsl (1.8). Hanpumep, B gecaruu-
HOHM CHCTeMe CUHCIeHHsdA
l — _._..125 = ﬁ =0.25 (amecr, m = 25)
4~ 4.25 100 7T VT T oomEs
Kpome TOro, m3 pasBepHYTOTO IpeACTaBJeHHs IpobHOM
YacTH 4YHCJA CHefyer, 4To B Jnio0oif cucTeMe CUHCIEHHSA C OC-
HOBaHMEM P BepHBI DaBEHCTBA:
L0l 252001, 05 5
IlycTs AndA HalIell ApobH Takoe HATypaJbHOE YHCJO M CyIue-
creyer. [IpH YMHOXXeHUHY 3HaAMeHaTeJd Ha M IOJy4YHM k-yIio CcTe-
IeHb yHcaa P. YMHOXHM H YHACHHTENS IpOOH Ha m, IPEJCTABHUB
peayJbpTaT YMHOXKeHHs B P-uuHOit cHcTeMe cumciaeHns. Jomoa-
HHUM ero, ecJaH rnorpebyercs, 1o k nudp ByasaMu ciaesa. Iloayden-
HOe YHCJIO, 3aITHCAHHOe [IocJIe 3ausToN, K OyeT ABAATHCA KOHEY-

—=0,0...01,.
Pk —v—-k_l P

(1.10)

off P-uunoif TnofLI0 TN UCXOTHOM DATTUOHAJILHOMN.
HOM /-HYHOU APOOBIO AN HCXOMHOU DAaniio
IMnoman 1 8 Rarmormmerxw rnofir, — B IBOMUON CUOTOMO
Llp.‘l’l\/p AeUJe UUilirxiliiriivi AyUUD 1 AADIEL 2RIV XKL VAVl vian

nepeBefieM 5 B ABoMuHYW0 cHcremy (5 = 101,) m JIQIONHAM 1O

yerpipex IHGp — 0101. B pesyasTaTe noixydaeMm ﬁ = 0,0101,.
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Iipamep 1.9. 3anumem
Mra o

AAmAVE 1L 14

HAAIATH, ero Hy>XKHO yMHoxcm'L Ha 2. T orza, YMHODRaH YHCHUTENb
HAa 2 ¢ IpeICTaBiss ero ¢ MOMOIbI0 ofmHoll uudps 12-puysoil

CHCTEMBI, MOJYYHM é— = 0,A,,.

B raaBe 3 6yayT ZaHbI COCOOBI MepeBOJia M3 OLHON CHCTEeMbL
B APYryI10 NpPOHU3BOJBHBIX Apobeii. OgHaKo yiKe ceifyac MOMXKHO
3aMeTHTh, YTO KOHEYHEIe NeCATHYHBIE APOOH MOryT OKasaThCA
nepuosuYecKMMU P-UYHBIME ApobsMu, U Hao60pOT, MepHOLH-
YyecKHe JeCATHYHEIEe JPOOH MOTYT CTAaTh B HEKOTOPHIX CHCTEMaXx
CUMICJEHUSA KOHEYHBIMH P- mmmMH npobsamu. Tak, manpumep,
0,1,,= 0,0(0011),, a 0,(3),, = . Ho nxobas xoneynas ABo-
vuHad Apobs Bcerga OyzeT I{OHe‘{HOI/I B JEeCATUYHOH CcHCTeMe
CUMCJeHUs, TAK KaK ee 3HAMEHATENb, SBIAIOIHUICA HEKOTODOH
CTEeIIeHBIO IBYX, BCErja MOMKHO NOMHOXHTh Ha TaKylO0 ’Ke CTe-
neHb NATH U HOJAYYUTH CTeNeHb JeCsTH.

11,
nowan 1 10 o %
Hpnamep 1.10. 0,011, 1000 3apuIIeM B IecaTHUYHOM cHUcTeMe
ME Nnnrn mah nyran T r 3
Has Toro yTo0H 3HAMEHATENb, PABHBIN ceifwac 2°, okasajcs

CTeNeHbIO AECATH, ero HYy’KHO ZOMHOXHTH Ha 5. Taxkum obpa-
30M, IPOU3BOAA HeoOXxoauMbIe feficTBUA B ZeCATHYHON cucTreMe

YUCJICHE TECTLTTI R

ICJIeHHA, IOAYy49HM

11, 3 85 3715 0.375
1000, 8 ~ 8.5% 1000 = 07"

1.6. MpuMepsl pa3nnyHbIX CUCTEM CHUCAEHUA

IIpUEIMINAILHO BCe HO3UIMOHHBIE CHCTEMEI CYNCHeHNUA fAB-
JASIOTCS pABHONPABHEIMH, HO B DasHBIX CHUTyauusx ymobuee
MOJBL30BATHECH pasHbIMH cucTemMaMu. Tax, B IIOBCeIHEBHOI
JKM3HM MBI OOBIYHO MOJAL3yeMCH AecATHYHOM cHucreMoil cuucie-
guA (P = 10). OueBHgHO, YTO 3Ty CHUCTEeMy MBI IpeANOYHTAEM
OCTAJIBHBIM MO3HUIJMOHHBIM CHCTEMAaM CYMCHEHHUSA AWIIL IOTOMY,
YTO KOAMYECTBO MANLIEB HA PYyKaxX y YeloBeKa PaBHO JNECATH,
4 MMEHHO IaNbIbl NEePBOHAYANBHO CIYXKHUJIHA OCHOBHEIM «HH-
CTPYMEHTOM» IJd CcyeTa. TabAUIBI CHOKEHHUS U YMHOXKEHHS B
IecATAYHOM cHCTeMe, OCHOBHEBIE apudMeTHYeCKHe ONepanuy u
IpaBHia MepeHoca YCBaHMBAIOTCS HaMM elne B JNeTCTBe, B pe-
3yJbTAaTe MOBCEJHEBHOM NPAKTHKM MBI OnepHUpyeM HMMH IOACO-
RHATENRHOQ, I'Tn q'rnu TTDWYIW'RP MHOQI'e JIIOY[I/I naﬁce HE NOI‘aHLI-

BAlOTCH, 4TO CYINECTBYIOT Apyryue CHUCTeMBI CUMCIEHUS.

+
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HpnBeneM HECKOJBKO NpPHMEepOB MNO3UIMOHHBIX CHCTEeM

CYMCNEeHHA, OTAHMYHBIX OT JAeCATHUHON CHCTEMEI, YacThk M3 KO-

TOPEIX HMEIOT IpaKTH4YeCKoe 3HAUYEHHE.
1) Mcropus nomTBepikAaeT Takoil (aKT: MBeACKHH KOPOIb

) 7 WVIT %)
Rapa Ail YBISKakCA MaTeMaTHKCH H, B UQacTHOCTH, CUHTAN

BOCHMEPHUHYIO CHCTeMy cuucieHusa Goxee ymobGHo# mo cpaBHe-
guio ¢ gecaruunoil. Kapn XII mamMepeBajyicd KOPDOJEBCKUM YKa-
30M BBECTHM BOCHMEPHUHYIO CHCTEMY CUMCHEeHMs Kak obmerocy-
IApCTBEHHYI0, M TONBKO HEOKHUJAaHHAsS CMepTh KOpoHd
MoMeIana OCYIIeCTBIEHHIO 3TOTr0 HeoOBIYHOro HaMepeHHs.

2) B cOBpeMeHHBIX YNEKTPOHHBIX BBIYMCIHUTENLHBIX MAIIIH-
Hax Oid Opranusanuy apudMeTHUeCKHMX oIlepanuil HCHOIAB3Y-
IOTCS [BOMYHAA M CMeIllaHHAasA JABOMYHO-IIEeCTHaJllaTepUyHasA
cucreMsbl cunciennd. IlogpobHee BBI MOdKeTe MPOYUTATH 06 aTOM
B vactu III manHO# KHHUIrH.

3) B raaBe 4 IpuBefieHa KJacCHYeCKasd 3a/ja4ya HA B3BeIINBa-
HUHA, KOTOPYIO JOCTATOYHO MPOCTO PEMINTH, eCiH BRIOpaTh HOAXO-
IAITYIO CHCTEMY cuMcaeHus. B 1aHHOM ciiyyae — ypaeéHoeeuLen-
nyrn. Hcnonp3oBaHHe YPABHOBEIIEHHOW TPOMYHOHM CHCTEMBI
CUYNC/AeHNA JIeTJi0 B OCHOBY KOHCTDPyHpOBaHUA BBINHCAATEIbHOH
mamuHasl «CeTyHb» . OCOOEHHOCTH 9TOM MaIMHEI 0 CUX IIOD IIPH-
BreKaloT BauMaHue. EcTh psinm cepbe3HBIX coobpakeHHH, KOTO-
pBI€ IIO3BOAAIOT BbICKaSaTb MBICHb O TOM, YTO MHKEHEPDHBIE IIOHC-
KY B CO3IAHMH TPOUYHBIX MAIllMH He 3aKOHYEHBHI.

4) B peanpHOU *KU3HHM ANA ONHCAHUA onpeneneﬂﬂmx fB-
JeHUHE MBI TOJb3yeMcs MepaMu Huiu MacmirabaM#, KOTOpHIe
MOXKHO COOTHECTH C HeTPaJHUIMOHHBIMY NMO3HUIIMOHHBIMH CHCTe-
MaM# CYUCJHeHHH.

Tak, MBI e:KeIHEBHO CTANKBaeMCs C U3MepeHeM BpeMeHH.
Oznsoii u3 (GopM H3MepeHHA BpeMeHH HABJseTCS clenylomiad:
dnu, wacvl, munymsot, cexyndol, Gecambie donu ceKyHdbvl, combie
donu cexyHObui... . JIns 3anmuCcH BpeMeHHM B CEKYHIAaX MOXKHO

BOCIOAB30BATHCHA CHCTeMOﬁ CYHCJIeHUA CO caelyIIUuM Gaancomz
1072, 107}, 1, 60, 600, 3600, 86400, 864000, ... .

P, =10 pnA sanucy goiell CexyHA H

eCyIoleM HAaC MPOMEXYTKe B

GLI’I‘I: KaK YTrOZHO MHOTIO);
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P, = 24 nnsa npeACTaBJIEHUS YaCOB;
D

= Rn TN MATATITUT I NOLLULIIIT ("I\W“Q'!‘T‘Il'nhnnmhrr wmn TInAna
OV Aada MANY1 i CCRYnA JiCAPasyMenacTld, 4YT0 JAIC00e

KOJHYECTBO IEeJbIX MUHYT HJIH CEeKYH], He NMpPEeBBIIIAIONee
59, cocraBiaser ofHY Hu(pPY B COOTBETCTBYIOIEM paspsie

MAaWNIr ATIOMARITT ArrraTArrIra)
4K vdavioiDt viiriv/Aacnrda j.

Hrak, ecnu HaM TpebyeTcs HOACYUTATH KOJIUYECTBO CEKYHI
B 12 nuax 14 yacax 35 muryrax u 16,97 cekyHnax, Heo6X0IuMO
UCHOJB30BATE CJAEAYIOINYI0 GopMyy:

1.864000 + 2-86400 + 14-3600 + 35-60 + 16 + 9-1071 + 7.1072%

5) o 1971 roga B AHrauu B AeHEeKHOH CHCTeMe MCIIOJb-
30BAJNCH Clefylomue efUHUNEI: 1 QYHT crepaurros = 20 mun-
auHEroB; 1 muanauear = 12 nexcos.

AHaJIOTHYHO NOACYETy BPEMEHM B CEKyHIaX AJsA MOACYeTa
3HaYeHUA HEKOTOPOU CYyMMEI JieHer B MEHCAX MCHOJb30BAJIACH
NO3UIMOHHAA CHCTeMa cuucjeHuss ¢ Oasucom 1, 12, 240,
2400, ... .

B macrosimee xe BpeMs, KOTIa OAMH (QYHT CUHUTAETCS paB-
HpiM 100 mescam, B aHrJIWHACKON OeHEKHOH CHCTEeMe HCHOJb-
3yeTcA JecATHYHAA CUCTeMa CYMCJIeHUdA.

6) Bo MeEOrux 9BM nepBEIX MOKOJIeHHI MpHMeHAIACH IBO-

- MYHO-AECATHYHAA CHCTeMa CYUCIEHNA, ABIAIOAACA NPUMEePOM

P-Q-uunoi No3MIMOHHON CUCTEMEI 3aNMICH YKCe (31ech P < Q).
B Takoit cucreMe Ka'kgas mudpa yuciaa, 3aaHHOTO B @-MYHON
cucTeéMe, 3aMeHAeTCHA COOTBBTCTByIOHJ;I/IM ee npeacraBJ/lIeHVIeM B
P-yuHOll cucTeMe, TO eCTh B IBOMYHO-T€CATUYHON CHCTEeMe KaxK-
Jasa JecATHYHas mudpa Oymer sammcaHa B JBOMYHOH cHUcTeMe.
IIpu 3TOM KOJHNYECTBO Pa3pAL0B, OTBOAUMEIX MO 3ANKCH J1060i
HHDPH Q-UuHOH cucTeMH B ee P-UYHOM mpeACTaBIeHNH, PABHO
gHcny P-uuHBIX [udp B MaKCHMAaAbHON nmuppe @-uuHOil cucre-
MEI CYUCJIEHUS,

IIpamep 1.11. 3anumeM yuciao 628,5 B ABOUYHO-IECATHUYHOH
cHucTeMe.

Makcumanssas nudpa 9 U3 AECATHYHON CUCTEMEI B IBO-
UYHO-IECATUYHON CHCTeMe NpPeJCTABISAETCS YEeTBIPHMA IBOHU-
HeIMH nugpamu (9,, = 1001,). Torma uucao 629,5 B gBOMUHO-
JeCATUYHON cHcTeMe OyZeT 3amHUCaHO B BHJE:

11000101001,0101,_,, =
= 22102+ 2.102+ 2.10 + 23 + 1 + 221071 + 1071,

OnycTuTs 3MeCh BO3MOXKHO JHINh MNEPBHIA HesHAYAmMit

HONB B 2-10-HoM sanmmcu nudpsr 6. I[BoMuHOe npeicTaBJeHMe
OCTANBHBIX NECATUYHEIX HUAMD AOJKHC OLITHL JONOJHEHO CISBA

...... MAVIIV LT NY Latoa

HyJAMY [0 YeTHIpeX IBOWYHLIX PaspANoB (3aMMCh YHCeJ, B TOM

yucae W AEeCATHYHBIX IU(pP, B ABOUYHOH cCI
pasbupaerca B maparpade 1.5).

Oco6r1it nmepec B P-Q-MYHEIX CHCTEMAX NpEACTABJIAET CIy-
yait, Korma &@ = P™, rlle m — HaATypajibHOE UHuCis, GoJjblies
emnuunel. Torza npenc'rannenne ypeaa B P-uuHO# cucreMe
CUMCJIeHUS COBMAajaeT C ero nmpeicTrabjienueM B P-Q-uuHoil cuc-
Teme. CHCTEeMBI C TAKMMM OCHOBaHuAMH P M @ HaszoBeM cme-
WAaHHbLMU TOSUIMOHHBEIMU CHCTeMaMu cuuciaeHud. IloapobHo

oHH OyAyT paccMOTpeHH B riase 4.

HBbIe CHCTEeMbI CUMCJEHHS, OCHOBAHHBLIE HA DA3JIOKEHUU
yuces He MO CTENEHAM HaTypaJibHOoro umcna P > 1. Ha-

’7) PaccMOoTpuUM TaKiKe, KAK MOXKHO BBECTHM NO3HUIHMOH-
!
l npuMep, 0A3UCOM pAaBJIOKEHUA MOTYT CIYXHTH (PaAKTO-

pHuaJbl HATYPAJBHBIX YHCEJI: -1 _2
= ! -1\ ! ! - = =
a=an!+a, (n-1)+ ..+ a3 +a,2! +a,l! +Z o1 + +..
=a,a, ,.-a,0,a_,a_, 0< a, <i, i=1,2,... (1.11)
HpenmymeCTBo TAKOH CHUCTEeMBI 3aKJIYAETCA B TOM, YTO
AT ITTIIY 1T KOIUYeCTBe InEdnD B nnnnn’wmnn’ rhnnu'n
AJI“ VUVJIDLIL X1 111\10.’& AV R s A v Ve AQEI i VAT ALy 2 P AT

3anucH «(PaKTOpHAIBHOTO» YMcaa OyJeT MeHbIe, YeM B p;eca-
THYHON cHcTeMe cuucjesus. OIHAKO IS 3amMUCH CTAPIIHUX

vnnh BOTLITTIY YPCeJ NMDUIeTCHS MCIIOJLIAORBRATE HeCTAHTADTHEIS
LAWY VUADILLAA 2XUTA JpPAARTIUN LUV aboy LA ps 4 AT

nudpsl. Miagmas ke nudpa a, mejaoi wacTu u crapmas a_,
B IpobHO#M uuciaa a B pasuokenmu (1.11) B cuay nmpurnuma

NMO3UITUCHYEOCTH MOryT ﬂhu’txu’MQ’T\L JJUITIL, B2 3HauLHUd — 0
NOSHLNHACHECCTHE MOryT NpHOHAMATL JIHILLE OB FeirLv3e8 %8 v

unn 1. OgHAKO «(aKTOPHAJLHOE» DA3JIOKEHNe MOXKHO HAYHU-
HATh U C IPYroro 4ucija, yBeJuyuBas KOANYECTBO HUDp B MiIal-
meM paspsafe Ha nejoe yucjgo. O6o3HAYUM ero q:

a=a(n+q-2)(n+q-3)...(¢+ g+ ...+ ag(qg+ g +

a-! a-?
+a,q+a, + T + m +...=aa,  .aa,a .0,
Salil<i+q—1, i=1,2,... (1.12)

HazoBeM CHCTEME! CUMCIEHHUA, NOCTPOEHHEIE HA DasJioxe-
uuu (1.12), ¢paxmopuanvrbstmit ¢ OCHOBAHMEM (. 5

B zakjioueHHne elle pas IpOaHAIU3UDPYEM, MOYEMy HENno3u-
IMAQOHHRIE CUCTEMEBI CUHUCIICHUA He IIOJIV‘{I/IJII/I IHHDOKOI'O naano-

_[reanb

CTPAHEHHSA B COBPEMEHHOM oﬁmec'rne.
Bo-nepBEIX, HCTOPUA PACHOPAANIIACE TAK, YTO YEJIOBEUECTBO
B CROeif MpAKTHKe UCHOIb3YVeT B OCHOBHOM TOABKO OIHY HENo-

3UNUOHHYIO CHUCTEMY CUMCJIeHHS — DHUMCKYyI0. B aToil cucreme
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CYHCJIEHHS [OJiA 0003HadYeHH:A HH(p HCHOABIYIOTCA CHMBOMBI:

I(1), V(5), X(10), L(50), C(100), D(500), M(1000).

OrpaHMUYEHHOE NDHMEHEHUEe B HACTOLINeS B

Bo-BTOpEIX, OYEBHAHEI HEYZOOCTBA 3AITMCH YHCEX B OL06-

HBIX CHCTeMax:
®

np# pabore ¢ GONBINMMHE YHCHAME, IDUXONUNOCE GBI NpH-
JAYMEBIBAaTh HOBEIE CHMBOJBI (umppm), IpHYeM 3TOT IPOIece
MOJKET IIPONOMKATECA OeCKOHEYHO (Takas rpobaema y 6Goib-

IIUHCTBA IO3MIHAOHHBIX CHCTEM CUYHCHEHHSA OTCYTCTByeT);

BCTaeT npobnema IpeAcTaBieHHs APOOHBIX YacTeil uwcern,
0C00€HHO y HppallHOHANLHLIX YKCeN (panOHANBHEIE APOOH
MOXKHO 3aIlIMCBIBATh B BHj€ OTHOINEHHS HENBIX YHCIHTENS
¥ 3HAMEHATeNd);

npaBHia (GOpMHDPOBAaHHSA YHCEN AaKe M3 yiKe IepeduHcleH-
HBIX OH(}pDP AOCTATOYHO CIOXKHEI, A €CIH UX He 3HATHL TOYHO,
TO, HalIpAMep, AAfeKO HEe OYEeBHAHO, KaKasd M3 CHEeAVIOIHX
¢opm sanucu uyncrna 1998 B pHMCKOII cHCTeMe CYHCHEHHS
pepHa: MCMXCVIII mnun MXMVIII (a peiicTBHTEeNEHO,

KaKas U3 HHX BepHa?).
TeMm He MeHee, 3allUCh YHCeNn B pHMCKOﬁ CHCTEeMe HaXOomuT

no mAaRe Tyorom,
BpeMd, B TOM YHCJIe
1 4 ’

SNTRTRA

IIpH HyMEpanHH pasfeNoB B KHHrax M BeKOB B HCTOPHYECKHX
TpyAax, npA odopMiaeHHH 1HHAGepOIaATOB YaCOB H T.I.

1.7. Bonpocbl U oTBeTbl

1.

3anMImATe B pA3BEPHYTOM BHIE YHCIO 10203,405,.
Pewenue. Uz dopmya (1.7) u (1.8) creayer, uro

10203,405 =17 +27+34+4714+573=
4 5
=1 74+272+3+7+ 7
IToxaxuTe, 9To J1060€ HATYPAIBHOE YHCIO MOYKET OBITh IPECTAB-
JIEHO B BHAE CYMMEI PA3IMYHEIX S/ = 25424421420
HeOTPHIIATEIBHEIX cTentene
N 00 = 2°+25+22
: = 294284974196, 55 .53
Pewenue. Vrpepaurenpmert 10071 = 21427+2742°425 427420
OTBET Ha 3TOT BOMPOC ClleAyeT U3 BOSMOXKHOCTH I1epeBoja J1060-
r'o HATYpPajJbHOIO YHCJIA B ABOUYHYIO CHCTEMY CYMCJIeHWS, BHX
yucla B KoTopoii, coryiacHo opmyrne (1.7), ¥ ecTb cyMMa crerie-
Hel 2, BKJIOYas HyJNeBYIO CTelIeHb, T.e. eAHHHUNY.

-4 [ -4 1in 9
eMaxX CUHC/IeHHA 9p T Jp Ed LUy

EANTATY A MATIT TEA ATE A

MOTHM, YTO PDaCCMaTDHBATh MOIXHOC TOJADKO CHCTE-

y 21V pallmalprnbalb
MBI CYHCJIEHHS C OCHOBaHHMEeM OoJbilie 5, TaK KaK B CHCTEMAaX C
ocHOBaHHMAMY 2, 3, 4 B 5 nudpa 5 B aNdaBHATE OTCYTCTBYET, H

[To3HOMOHHBIE CHETEMBI CYHCIICHHA

o

=~

©

maTs
0

BbIpa’K€HHEe He MMeeT CMEBICHa. B cuc'remax c P =6, 7, 8,
B +5 >10 ampm P=11 19 — 10 mTa
Sp T Yp +

+Vpy & Lipd 1 iy L1y ees < 10

a

a
<

&

scerga 10, = P. Takum 06pa3oM, paBEHCTBO AOCTHUIAETCS JIHIIh
B AeCATAYHOM CHCTeMe CYNCHeHHs. B cHCTeMaxX CYHCIIeHHS ¢ OC-
T

rATaYITIA%s TN A AREAMINTET A ART AN Tr AT AT ATT AT A ST T

HoBarHeM P>5 paCCMaTpHBaeMO€ HEPaBEHCTBO BbIIIOJIHAETCH.

B Kakmx cacreMax CuMcHeHHSA 2 pt2,=4 JL,?
Peuwenue. Ilpy pemeHud 5TOH 3afayd MBI MOXKEM DPacCMaTpH-
BATD JINIIH T€ CHCTEMHBI CUHCJIEHH S, B KOTOPBIX OCHOBaHHe P > 4,
TaK Kak BO BceX HUX nudpa 4 BXOAUT B andasuT. [[BasKAbI IpH-
6asnsasa 1 K gBoiike, Mul Bcerga moinyuem 4 (mpasmio (1) zaa
npubaBneEHsa 1 K HaTypaJbHOMY 4YMCAY B P-mUHOH cmcTeme
cuKcneHns). CnexoBarejlbHO, ICXOLHOE PABEHCTBO JOCTHUIAETCSH

pH ao6om P > 4.

3amEcaTh B CHCTEME CYKUCJIEHU S ¢ oCHOBaHMeM 234 uncno 235.
Pewernue. HecMoTps HA TO, 4TO BHA BCeX MH(DP B IIOXO6HOMH CHC-
TEéMe CYHCJEeHWs HEH3BeCTeH, JAHHOe 3aJaHHE BHIIIOJHUATEH
moxkHo. Tak kak 234 = 10,,,, T0, npE6aBUB K HeMy 1, moly4nm
235 =11,,,.

Bo cxonpko pas ysenumuuTCA
HeMY CIIpaBa OAWH HONb?
Pewenue. J[loGaBlieHHe CIIpaBa oZHOIO HyJsd K JIO60MY 4HCTY,
38[IHCAHHOMYy B P-HYHOI CHCTEME CUYHCJIGHWs, COOTBETCTBYeT
YMHOXKEHHIO Ha IOP = P, 3HaYMT, B HAIlIEM CAy4ae 4YHUCHO BO3-
pacreT B 6 pas.

Kax m3MenHTCH 3anuch P-muHOH ApOGH ¢ HyJeBO# mesol wac-
TBIO, eCJIH ee pasAeNHTh Ha P27

Pewenue. Ilocne 3anaToii clegyer BOACAT ABa HYJIA, TaK Kak Ke-
Jesne Ha P? = 100, cooTBeTCTBYET YMHOMEHMIO Ha 0, 01,. Hanpu-
Mep, 0,03, pn ILeJIeHHH Ha 25 = 100, npespaTuTca B 0, 0003 5
Byayr nM cnpaBegiHBEI IPW3HAKW AEIMMOCTH HATYPaIbHBIX
yHcen Ha 2, 3, 5, 9, 10, chopMyJIHpOBaHHEIE IS AECATHUYHOH
CHCTeMEI CUHCJIEHHS, X B APYFHAX P-AYHEBIX cHCTEMax?
Pewenue. Boobime rosops, Her. HanpumMep, HaJlug#e IocjegHe-
ro HyJd B P-nuHOI 3allHCH 4HCJIA I'OBOPHT O €ro AeIMMOCTH Ha
P, a e Ha 10. AHATOrMYHO, B CHCTEMAaX CYHCJIEHHS C YETHBIMH
OCHOBAHHAMH, YETHOCTh IOcHeAHell UHGpPH B 3alHCH 4YHCJA,
KaK H B JeCATHYHOI CHCTeMe, YKasblBaeT Ha YETHOCTEL CaMOTo
YHCJIA, 8 B OCTAJNBHBIX CHCTEMaX CUMCJICHHSA 3TO He TaK (HaHHBIH
b3yA diﬁﬁfvi'y'.uy’ \1 l}

Yucno, 3antucaHHoe B AECATHYHOMN CHCTEMe CYHCIeHH S, OKaHU M-
BaeTcsa nudpoit 5. Byaer AU oHO AeJUTHCA Ha 5, eclH 3alHCaTh
€ro B TPOMYHOM CHcTEME CYHMC/IeHAA?

rveo

Arra Q
RYiLav o

$haKT IErKo ZOKA3aTh, HCIOAb

4 3axaz 4092
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10

11.

12.

13.

Pewenue. Byner, Tak KaK IOPH 3TOM OHO OCTAHETCA TEM JKe
CQMY-J’M aquelIoM . KoTonoe MAOMNKHO P"ﬂﬂf"’l"'RQHHLIM nﬁna 2OM TTDhem-

AMDINM HMYUJI0M, KROT0 POC MO HO CAXNREC3CHAESIN aSQM LIPS

CTABWUTH B BHUJE HPOM3BELEHHUA MPOCTHIX JEJIMTENeH, OJHAM |3
KOTOPHIX B JaHHOM cJIy4ae sIBaAeTcs 5 (1o IPU3HAKY JeJIMMOCTH

o o
ars OO _
Ha 5 B LEeCATAYHCH CHCTSM‘S), IIPp¥ 3TOM HEBaMHO, B KaAKoH CHC-

TeéMe CUNCJIeHN JeJINTeJIN [IPpeACTABJIeHbl.

CyIimecTByIOT JIM CHCTE€MBI CYHMCJIEHHUSA ¢ ocHOBaHMAMA P 1 @, B
KOTOpBIX 12, > 210?

Pewenue. 1a, cymecTBywT. [ 3TOre HEOO6XOAMMO, UTOGH
P+2>2Q+ 1 (uo dopmyire (1.7) MBI 3anmcanum KaxKmoe H3
4yicesl B pasBepHyTol dopme), TO ecTh P > 2Q —~ 1. Hanpumep,
P=20,Q=10.

Jlna pecaTudnoro ymcaa 371 HallTH cUCTeMy CUMCIEHHSA C OCHO-
BanmeM P, B KoTOpOil JaHHOEe YMCiIo GyneT NpencTaBIeHo TeMH
’Ke nudpaMm, HO 3alVCAHHBIME B 0o0OpaTHOM nopsjKe, T.e.
371 =173,.

Pewenue. CormacHo dopmyne (1.7) momyuaeM ypaBHeHHe
P%2+'7P + 38 = 371. Tlony4enHoe ypaBHEeHWE NMeeT OLNH [T
IIOJIOKUTENBHEIT KOpeHh — 16, smauwmr, wucKoMo#t sBinstercs

mecTHaauarepuyYHasa CucreMa CUYuCcJIeHu .

B sagaruax Kk reme 3 yactu I npuBesena sagaya n3s
Iepearmana «3aHWMaTeIbHAA MATEMATHKA» 0 4y,
tuke. PaccMorpuMm ee peurenmne.

Pewenue. HepecaTnunas cucTeMa CANCICHAS — BOT €INHCTBEH-

Hadg mpmidHa nd}i(’y"ﬁieuc,u OPOTHBOPEYHMBOCTH NIPHUBEIEHHBIX

Q
{<l
H
[
?1
El
%)
L)
[¢]
2
o

ypcen. OcHoBaHME 3TOM CHCTEMEBI onpenenae'rcﬂ dpazoit

«...cuycrs rox (mocie 44 ner) 100-meTHEM MOJIOABIM dYeJioBe-
KoM...». Eciau npr npmbasiaennym 1 K umciy 44 MBI Ioly4yaeMm
100, To mudpa 4 — HauboabITIAA B 3TOM cHCcTEMe, Kak 9 — B ze-
carnudoii. CirenoBaTesibHO, OCHOBAHWAEM CHCTEMBI SABJIACTCH 5.

{Mockosckuit zocydapcmeenrbili YHueepcumem 3KOHOMUKU,
cmamucmuku u ungopmamuru, 1997 2.)
CyimecTByer JIu TaKasi CACTEMA CUNCIEHHsI, B KOTOPoi
3+4=7,34=13,n39 + 29 =70?
Pewenue. IIpennosyioxkuM, YTo TAKAsI CUCTEMa CUNCICHUA CyIIe-
CTByeT, 0603HAUNM ee ocHoBaHWe depes P. Torpa cupasexgiamsa
cJIenyIoImas CHCTEMa YPABHEHNH OTHOCUTENIbHO P

3P0 + 4pP% = 7PO,

3P° + 4P° = P + 3P°,

3P+ 9P% = 2p + 9P% = 7P,

W3 nByX mocienHnx ypaBHeHwWi ciexyer, uro P = 9.
Ho B moswmmmoHHOII cucreMe CUHMCIEHHs C oCHoBaHmeM 9 Her

MOo3UIMOHHBIE CHCTEMBI CUHCACHHSA 99

nudper «9», T.e. B 3TOH CHCTEME CUMCJICHWS HEJIb3sS 3aINCATh
qucaa 29 u 39.
Omeem: TaKoI CHCTEMEI CUNCIEHNS He CYIeCTBYeT.

1.8. KOHTPONbHbIE BONPOCH U YNPAXKHEHUS

1. Beinumure 06as®c gBaanaTepHyHoll CHCTEMBI CYMCICHWSA.
CKoJBKO BECHT KaxKgad nudpa B ATOM paspsaie sToil cucTeMbl?

2. C npuMeHeHNEeM KaKWX IOO3WIMOHHBIX CHCTEM CUMCJICHWS BEI
BCTpeYaInch?

3. 3anmmuTe roz CBOEro PoKAEeHMsI C HOMOINbIO PUMCKHX OH(D.
4. Ilpugymaiite m BeInpmnTe andasuT s 50-pUdYHONR CHCTEMBI

CUHCIIEHUS.

5. [IpunyMa#iTe CBOIO MO3WIWOHHYIO CHCTEMy CUHCIEHHs, 0Aa3uC
KOoTOopoit He 06pasyeT recMeTPpHYECKY 0 IPOTPECCHI0

6. OnnmuTe MO3WIMOHHYIO CACTEMY CUVCIIEHWS], OCHOBHIBAIOITYIO-
cA Ha yncaax PuboHaydn.

7. CxronbKo 1 Kakmx Tpebyercs nudp, 4TobEl MoKHO GBLIO d1060€

YWCJIO 3AMACATD B I ﬁTepﬁqﬁoﬁ CWiCTEME CUHCIeHnA? A B [BEeHA-
ATEePHUHOM ?

®

3anmmute B 6-pruHOi cucTEMe CUMCIIEHHS YHCTIO0, cAeqylomee
10 HOPAJKY 32 YUCIOM 5.

44]

. Kakoe gumcno cnemyer 3a umciaom 11114 B 14-pmunHoil cucreme

cuuciaeHuns?
10. Kakoe 4yncio mpenmecTByeT YMCIY 10,
cuncnennsi?

B 18-pwuHoil cucTeMe

11. IIpogomxnTe mociexosarenvrocTs 1, 4, 7, A... . O6bscHATE

CBO¥ OTBeT.

12. 3anmmuTe B pa3BePHYTOM BHJIE UHCTIA:

65,; 1998, ; 0,15A, ; 1AF1H,A9,,

13. Kakoe MEUHNMAaILHOE OCHOBAHNE MOYKET MMETh CHCTEMA CUMCIIe-
HWs, €CJIM B Hell zalmcaHHBl Bce deThipe ymcna: 432; 120; 111;
2331?

14. Kakwue u3 clegyOImux 4UCe) NMEIOT OIMNGKH B 3AIIACH:
S11 . 123 . G 47 9
11,5 1834; A9A |; 3417

15. Kaxoe us uncen Sonbime: i nw 104?

cucreMe ctmcnerma KOJIMYEeCTBO (pp B peayanaTe BO3pACTET

CPaBHEHMIO C MCXOZHHBIM 4mciaoM? MolKeTr J¥ KoJIM4yecTBO umbp
BO2DACTH QOJILIIIe, UEM Ha OIHVY?

SUcpalll VOASLUS, Rl 5 048y
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19. Honc'{m‘am'e KOJIMYeCTBO JIBOUYHBIX YMCe] B guamnasoHe ot 10
zo 1000,

20. ITogcumraitTe KOTWUECTBO TPOUYHEIX YKCeJI B JUATIa30HE OT 123
zo 1000,.

21. HazoBeM KPYTJILIMH BCe YHCJIa, 3allHChIBaeMEIe OHOH Dudpoit 1
ONHHM HJIH HECKONbKHMMH HyJAMU. Beinuurure Bce gBy3HayHbBIE
U Tpex3HayHble KPYTJIble YUcaa B H-pUYHOH cHCTeMe CUMCIe .

22. B kako#f (KaKKuX) cHCTeMe CUHCIeHUs 2,2, =10,?

2

23. B0 CKOJIbKO yBeIHUYHTCA YHCIO 32,, eC/TU CIIpaBa K HeMy IIPHIIH-
CaThb TPU HyJIA?
24. BrInonHuTE CrefyionIne NTefCTRUA:

100000,:1000,,; 201, :100,,.

sl 25. B xakux cucreMax cuucreHus 10 ABIsAeTCA HeueTHBIM
YUCJIOM?

- 26. BepHo s, 4TO 14 0000 TPeX3HAYHOTO YHCIA, 3a/4-
ya 11 uz raparpada 1.7 umeer perrenue?

27. Onpepenure, B KaKOi CHCTeMe CYMCJIEHHs [IPOU3BeleHA Olepa-
musa caosxkeaus 2102 + 211 = 10020. JoxkaxkuTte, 4To HaiijgeH-
Had CHCTeMa CYHCJIeHUS eJHHCTBeHHAd.

28. JokaskuTe, YTO B J1060I IO3UITHOHHON CHCTEeMe CYUCIEHUA C OC-
HoBaHMeM P > 3 ynuciyo 121 p ABISETCA MOJHLIM KBafpaToM.

1
29. B xaxuX P-WYHBIX CHCTeMAaX CUHCIeHHA 2 6yzeT TOUHO Npel-

CTaBJeHA KOHeuHoM P-HuHOi npobnio? A %? s

Mmasa 2

Apudrmemuyeckue
oriepauuu b nozuuuo

.-'r s == ¥ -

2.1. CnoxeHne n BblYMTaHUE

B TeopeTHueCcKOM OTHOIIEHWM BCe INO3UMUOHHEIE CHCTEMBI
cyuciaeHuA paBHOIpaBHE. Bo Bcex HHMX apudMeTHuecKHe OIle-
panuy BHINOJHAIOTCS IIo ONHUM H TeM e IpaBHJIaM, COTJACHO
BHIIMMCAHHBIM TabnIunaM CIoXKeHUA W yMHOXKeHus. Iaa Bcex
CHCTeM CYUCJIeHHs CIIpaBeAJIMBHI OJHU U T€ JKe 3aKOHBI apud-
MEeTHKH: KOMMYTATHBHLIH, acCOMWUATUBHLIN, AUCTPUOYTHBHBIH,
a TaKiXe IIpaBuJja CIHCAKEHHA, BhIYHATaHWA, yMHOXEHHA U fe-
JeHuSA CTOJOUKOM, 3HAKOMEIe HaM IIO JeHCTBUAM B JeCATUUHOMN
cHcTeMe CYHCJeHus, onnpamumecx Ha TaOJUIbI CIOXKEeHUA U

PR TFAATS N TTIT €T DA CTMTTIIITY
_y MauJsivoenrdga Acbn THYHDBIX u,x,l\yy-

B P-A4HOH cucTeMe CUHCJeHHsS TaOJAuma CI0KeHHA Mpej-
cTaBJdAeT pe3yJAbTATHl CJHOMKeHUA Kamnoif: nudpe axdaButa

D_mrrreratr niramon nfBair Tnyurat Nnatr amatr nyram
L -AYHOH CHCTEMEI ¢ JIC0CH Ap_yauu. u,xx\yyuu. STCOH e CHCTEeMbI.

CocraBnenvie momo6GHO# Tabiumbl He cocraBiadeT TpyAa. Kax-
OBl 27eMeHT Tabaunbl paBeH IpelblAylleMy B CTpOKe HJHU B

ITITARNYLY BG OTMITITITITIVY TTA ADIT T ﬁ mo
cronfne, yBeJUUeHHOMY Ha eJUHHNY 0o IpaBujaM npubabie-

HUA €eJuHWUObI B P-I/I‘IHOH CHUCTeMe CUWCIeHUud (HepBbIe BBIYHUC-
JIgeMble 2JIeMeHTHI B CTPOKe HJIH CcToJI0Ie paBHb! 6a3oBoit mudpe
3TOH Ke CTPOKM HIH cTONOIA, TAK KaK COOTBETCTBYIOT IIDHU-
faBienuno K Hell HYJA).

HaunGosee IPOCTHIMH ABAAIOTCA TAGIHUIBI CHOXKeHUS B JBO-
HYHOH X TPOHYHOH CHCTeMaX CUMCICHHUA:

Tabauna cHOXKEeHHUSA
B TPOWYHOU CHCTEMe CUMCICHHSA

Tabnuna croxenns
B ABOMUHOU cHCTEME CUHCJICHHUS

Brinmuuiem tabxuny CIoXKeHUs B meCTHannaTepanoﬁ CHC-
TEéM€ CYHCJieHHs, ONyCKad HHKHHNE HHAEKC 16 B ofosHaueHuun
OlecTHaAmAaTepPUUYHBIX YHcell, H3 KOTODHIX, coGcTBeHHO, B CO-

CTOUT paunas Tabaunpa:

. B
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E Lo 12 s pals]e

o {1t |2 |3 (4 |5 |6 |7

a1 |2 (3 |4 |5 |6 |7 |8

22 (3 {4 |5 |6 |7 |8 |9
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Taﬁnnna CJIIOJKEHHUA B [HeCTHaIIIIaTPDI/I‘IHOM CHCTEeMe CUUCTeHUun

IIpuBenem mpumMepsl apu@MeTHUECKHX HeHCTBUIl, BBITIOJ-
HEeHHBIX COTI'JACHO RBBITITMCAHHRIM DaHee 'T‘QﬁTTI/TTTﬂM CHOXKeHUS

ITpumep 2.1. Croxkenue cTonGUKOM B JROMUHON cucTeMe cuuc-
JeHHud.
i01, 01,
+ 1,11,
111,00,

IIpumep 2.2. CroxxeHMe CTOJGHKOM B TPOMYHON CHCTeMe CHHC-
JIEHUS.
21,
t 2,1,
100,1,

IIpumep 2.3. Croxxenue cTONOMKOM B IIECTHANIIATEPHUYHON CHC-
TeMe CUHCJIeHUS.
F2A,,
+
E9¢

1013,,

.y OueBngHO, uTO JI106as TAOGIHUIA CIOKEHUS (YMHOMKEHIA)
j B CHJy 3aKOHa KOMMYTAaTHUBHOCTU CHUMMETPHYHA OTHO-

{ e  CHTeIbHO INIAaBHOU AuaroHau (JMHHUH, IPOBEJeHHON U3
i JIEBOr0 BepXHero yrija Tabiauupbl B ee IPaBLIH HMMKHUI
| yron).
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HWmest nepen co6oif COOTBETCTBYIOLYIO TabauLly CIOXKEHUS,

o

= ATATITO) nnymnnmnrramn TTOTACTRUTS CINOMNKOHUUYI U REIUUTAHUG CTOJ-

MOILnvY oL TRJHTE ACHCTELH CJAQRCHIN 1 BhiRXIaniyd CIOA
o

GHKOM B JI060# P-WuHO# cucTeMe cuucjeHusa. HecsokHO mo-

KasaTh, YTO €CJIH Pe3yJbTaT CJOXKeHHUA ABYX uudp B P-uuHoil
AromAaMEe CUUCHeHUS Oonnire, uem P-1 (rnn 8CTE TIONVUSHHONE

cucTeMe CHHlJseHHMA D0OJBIIEe, HUeM €CTE IIOYUCHHOS

yucno — JABY3HaAUHOE), TO JeBasd Ludpa Bcerga paBHa 1, Tak
Kak IPH CI0KeHUH JaXke ABYX caMbIX OonbIIUX nudp andasuTa
MBI HMEeM
(P-1)+(P-1)=2P-2=1[P - 2]p.

Hanpumep, B UeTBepHYHOW cucreMe cumciaenus 3 + 3 = 12,.

CrnenoBaTeNbHO, IPH CJOXKEHHH CTONOHKOM IU@p cIpaBa
HaJIeBO B J000# cucTeMe CUHCJIEHUA B CJHEAYIOMUU paspAn
MOXKET IePeXOUTh TOJHbKO €JUHHIA, & Pe3yJIbTaT BHINIOJHEHUS
CJIOKEHHs B HOBOM paspsne Bce paBHO OyngeT MeHbIe, ueMm 2P
(maxcumym 2P — 1 = 1[P — 1],). To ecrb, pesyyubraT CJIOKEHUS
IBYX IOJIOXKUTENBbHBIX P-MuHBIX uuices JU00 HMeeT CTOJIbKO XKe
nudp, CKOJIbKO U MaKCHUMaJbHOE U3 ABYX CJlaraeMbix, jubo Ha
oany nudpy Ooxblie, HO 3TOH uHUDPON MOMXKET OBITH TOJHKO

eqUHUIA. 5

Brruutanue B P-UUHO# CHCTEME CUMCJIEHHS MOMKHO IPOH
BOIUTH CTOJMOMKOM aHAJOIHMYHO BHIUHMTAHUIO B HECATHUUHOMN CHC-
TeMe. JIJm BBITIOJIHEHUS ITOU onepannn OyzeM TakKiKe HUCIIOJNb-
30BaThb 1aUJu4u,y CHIOKeHuA B P-UYHOM CHCTEME CUHCIIEHHA.

Ham TpefyeTcss BHIIOJHUTEH omepanuoo a — b, rjle a u b —
nuGpsl P-UYHON CHCTEMBI CUUCJIEHUSA.

1) Ilo rabuaune cioxkeHus BeIOUpaeM crosbel; A UDPBI
b. B srom cronbue umem nudpy a. B crpoke ¢ mudpoi a
BoIOMpaeM nmudpy B camoM mepBoMm (neBom) crosbue. 910 U
6ymer pesyJbTaTOM BHIUMTAHU.

2) Ecnu xe a <b, To, 3aHUMad €IUHUILY U3 JIEBOTO pas3pdna,
MBI NpHUJEeM K HeoOXOZHMMOCTH BBIIOJHEHHs CJIeAYyIOLIero meicr-
BUA: 10 +a-b=1lap,—b. [lna sroro B cronbue nnsa uudps b
Taﬁnuum CJIOXKEHHUA MBI y)Ke HIeM 4ucio la,, a nepBas nugpa
B COOTBETCTBYION[EH CTpOKe ABJAETCA pe3yJIbTATOM BLIUHTAHHS.

IIpumep 2.4. BrruvraHue B JBOMYHOM CHCTEMe CUHCICHHA.
101,
10,1,
_r2
10,1,

Ipumep 2.5. BorudTanue B TPOMYHON CHCTEME CUHCIEHHS.
_210

£X
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Iipumep 2.6. BrruuraHue B IMIeCTHAANATEPUYHON CHCTeMe CUHC-
JIeHHUd.
_AlOls
102,
90E, ¢

Ecnu »xe Tabiunsl cJoKeHNs B P-MYHOM cHCTeMe y BaC IOX
DPYKOIi HeT, a B ee aJipaBUTe JOCTATOYHO MHOI'O DD, UTO 3aTPY-
HseT BHINMCBHIBaHHe MOJHOM Tabnuirl, unu Tpebyercsa nposectu
Bcero OZHO-IBa apudMeTHUYECKHX NeNCTBUA B JAHHOW cHCTeMe
CYHMCJIEHHUsI, TO BO3MOYKEH U IPYro# NOAXOX K BBHITIOJHEHHIO apud-
MeTHYeCKHUX OIlepaliuii.

A uMeHHO: IepeBeieM KaXKJ0e U3 ClaraeMbIx (MaIH yMeHb-
maeMoe ¥ BEIYUTaeMOe) B BeCATUYHYIO CUCTEMY CUMCJIEeHHUS, IPO-
u3BereM TpebyeMoe JefiCTBHe B NEeCATHYHOM CHCTEMS, a Pe3yiib-
TaT 3aMHIIeM B MCXONHON P-UUHOM cucTeMe cuuciaeHusA. C mpaBH-
JlaM¥ IIepeBOa M3 ONHON CHCTEMBI CUHCIEHUA B APYI'YI0 MOXKHO

moxpo6HO NOSHAKOMUTECA B riase 3.

O‘-IeBI/II[HO, 4TO aHaJIONMYHBIM CIIOCO00M MOYKHO INOCTYHaTh U
IIPDH BBHINIOJIHEHUH I(ei;ICTBI/IfI YMHOXKEeHUA U NeJICHU A, HO B cleny-
ICIMHEX Daparpadax Mbl paccMOTPpHM MX BhIIICJ/IHEHHEe HETIOCPEACT-

BeHHO B P-UYHOI CHCTeMe CUHCJIeHUs, TAK KaK JaHHbIe Ollepariu
OKaXyTcs HEOOXONUMBIMHU 1A faJIbHEHUIIIEro pacCMOTPeHUA.

2.2. YMHOXeHue

Jia BHIONHEHUS YMHOMKEHHUS ABYX MHOTO3BHaYHBIX UHCEJ
B P-uyHO#i cucTeMe Hajgo MMeTh TaOJHULly YMHOXKeHHS B B3TOMH
cHCTeMe.

BriuucieHde 3JIeMEHTOB Takoil TabiaMuIBl IpeaCTaBisAeT
coboit mpubaBienue 6a30Boi nUODPH cToabIa K UHCTY, CTOMA-
meMy Ha OfHY KJeTKy Belme. IIpu sToM HeompereleHHBIMH
OKa3bIBalOTCH JIUIIH 3JIEMEHTHl IEePBO# CTPOKH (OHU He HUMEIOT
BHIIECTOAIHUX KJIETOK), OMHAKO, IIepBasd CTPOKA COOTBETCTBYET
YMHOMKeHU1I0 06a30Boit 1mudpsl cTpoku Ha 0, pesyJbTaT Takoro
YMHOXKeHUs B J000H cucTeMe cuucieHusd paseH 0.

IIpuBenem Tabauihl YMHOXKEHUA IJIS ABOHYHOMN, TPOMYHON
U IIeCTHaAUATepPUUYHOH CHCTEM, OIyCKasd HHMKHHe HHIEKCHI,
yKasblBalolllie Ha INPHHAAJEKHOCTH K COOTBETCTBYIOWIIEH CHC-
TeMe cuuciaeHus (6a3oBble IMUGPHI BHIZENEHEI):

B JIBOH‘{I{Oﬁ cHucTeMe CUHCIEeHUA B TpOH‘{HOH CHCTeMe CUHCJIEHUA
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o 1o Tc lo le le 1o le lo Jo le lo lo le lo lo
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HpunezxeM IpUMepHI BBINOTHEHA ymnomenna B IBOMYHOM,

Y
N avrom

1pUM‘1HUY1 H mcblnagualcpu‘inun CHCTEeMaX. chuxBnn uyvno-
BOAATCA MO IIpaBUJaM YMHOXeHUuA CcTOI6MKOM C IIOCJIeAOBa-
TeAbHBIM YMHOXeHUeM IH{p IepBOro COMHOMKHUTEIS Ha BTOPOU

COMHOMKHUTEJIb, IIpHM 35TOM HCIIOJIb3YIOTCA BbIIlMCaHHbBIi€ BbIIie
TaﬁJIPII.UJI VMHOXKeHHUA NJA IepedrCIeHHBIX CHCTeM CYHCJIeHHUA.

Hpumep 2.7
10100,
1010

_1“01—
*101
110601000,

IIpumep 2.8
212
12103
212

*1201
12222
*t212

1111220,

B gaHHOM IpHMepe, Kak U IPU JeCATHYHOM yM-
HOKEHUM CTONOMKOM, YMHOMeHHe Ha (0 He Ipo-
HUBBOAMTCS, & BCE OCTABIIHECS CIpaBa Hyad, He
VYACTBYIOLHE B YMHOXKEHWUY, IPUINCHEIBAIOTCS
CIIpaBa K pesyJIbTaTy YMHOXEHUH.

31ech TIOKa3aHo, UTO €CJIH CKIAABIBATH CTONOH-

KOM IIPUXOAHMTCSA TpU U OoJsiee cilaraeMsix, To

JIEfICTBPIH CJIOXKEeHHUA MOXHO IIPOH3BOAHUTH HOC-

JesoBaTeNbHO, B IIPOTHUBHOM CIydYae CIOXKHBbIE

BEIUMCJICHUS B HEIPUBEIUHON CHCTEME CUHCIe-
1 0OBIUHO TIOPOYKIAIOT OUTUOKH.
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Hpumvep 2.9. YvHOoXeHue B 16-puuHoii cucTeMe CUNCIEHHA.

FFA,3,, Ilpu ymHOMxeHUH P-UYHBIX Ipobeil, KoXMYeCTRO

X p, E¢ nudp B ApobHO YaCTH pesyasTaTa PaBHO CyMMe

DFAE A yAcaa nudp B ZpobHOI 4aCTH Kaaoro U3 MHO-

CEFB47 sKUTe el (eCHI ONHA UIHT Bolee KDatig iy Crnana

......... eit (ecnu ofHa Uy Goxee Kpalimux copasa

DDAF, 54 ¢ udp pesyabTaTa OKaMyTCs PABHEI HY IO, TO UX

MOHO OITyCTHTH KaK HesHadarue).

C noMompio TabaMusl YMHOKEHUA B MIeCTHAXNaTepHd-
’ HO# cHCTeMe MOMHO ChHOPMYJIMPOBATH NPUSHAKH Je-
J IUMOCTH Ha 2, 3, 5, 8, A, F B mecTHaanaTepu4HoOi
H cucTeMe CUHCIeHHs.
‘ Tak, mecTHagumaTepuyHOe YHCAO AENUTCA Ha 2,
ecry TocnegHas nudpa ABIAETCA YeTHOH (KpoMe deT-
HBEIX [ECATUYHBEIX NUMD YeTHBIMH BHeCh TaKXe ABJIAITCA
nuodpsr A, C u E).
Hucno genurca Ha 3, 5 uau F, ecau cymma ero mudp

zenurca Ha 3, 5 ¥ F coorBercrBenHO (aHano

IecATUYHOMN cnc'reme).
JlenuMoCTs Ha A mpefnosiaraeT Haauuue NocaeRHeHd deTHOMH
udpsl ¥ cymMMy nudp, AeAAMyOCA Ha 5.

Ecnu nocnenHas nudpa MeCcTHAANATEPUYHOrO YHCIa paBHA
0 unu 8, To yucno genurca Ha 8 (aHAIOTMYHO 5 B [eCATHUYHOIM

NITOMAREN a—
\,n\.ucxuc].a

J=i

2.3. JeneHue

Ilpu pemeHuu cronbuxkoM B P-WYHOH cHCTeMe CUHCACHUSA
NPUXOAUTCA B KadeCcTBe IIPOMEMKYTOUHBIX BBIYMCIEHHII BBITION-
HATH AeHCTBUA yMHOMKEHUS U BHIYUTAHWA, a, CIELOBATEJHHO,
HCHOAB3YIOTCA KaK Tabaulla YMHOXKEHUA, TaK U CIOXKEHHUS B
P-vuHOH cucTeMe CUHCIEHUA.

IIpumep 2.10. Hau6osee mpocTo meneHHe opraHU30BaTh B JBO-
HYHOW cHCTeMe, TaK KaK B Hell Heo6XOqUMO JHUIIL CPaBHHUBATH
IBa 4YHcaa MexIy co6oil U BEIYUTATH U3 GoabIlero YMCIa MEHb-
miee.

11110, |110,

“110, [T01,

T10
E o AV

-110
0
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Ipumep 2.11. [leneHue CTOIOHKOM B IIEeCTHAANATEPUYHOU CHC-
TeMe CUMCIEHUA.
F127,,]8,¢
8 1E24,E,
71
“70
12
"10
27
' 20
70
~70
0
CrnoxxHee Heyio OOCTOHT, €CHU Pe3yJbTAT HeneHUs He SABJA-
eTcsl KOHe4dHOI P-wuHoil Apo6pl0 (MnaHM mexbiM umciom). Torma
npU OCYINEeCTRICHUN ONEpANHU AeleHUsd 00BIYHO TpeGyercs BEI-
NeNUTh HeIepHOAHUYECKYH 4acTh Apobu u ee mepuox. Ilpone-
MOHCTPHpPYEM 5TO Ha CAeAYIOIHX IIpHUMepax.

Hpumep 2.12. JleseHue B TPOUYHOM CHCTEeMe CUHCIEHHS.

10512, Tax xax pesyApTaT NOCAE HEr0 BbIUHTAHIA CO-

T 2 [1,(1), Bman ¢ OpeABIAYIM, TO BCE OCTANbHbIE IU(BDLI

10 IpoGHOIT YaCTH pesyapTaTa COBIALYT C IoCHes-

2 Hell HafigeHHOII InH@poil. IioBropsiomasics
1 undpa obpasyeT epruol TDOUYHOMN IDOOH.

Hpumep 2.13. PaccMoTpuM ele ofuH IpUMep AEACHHS, BBLITOJ-
HeHHOIro B JBOWYHOII CHcTeMe CuuMcieHHs. IlpemBapuTensHO 3a-
MeTHM, YTO B 00IeM ciaydyae HeM3BECTHO, IOJYyYNM MBI KOHEUHYIO
Ipo0Ob uau OeCKOHEUHYIO IIePUOAUUYECKYIO.

1010, |11, B sToM npuMepe nepuon ApobH co-
- |TT,0101I.., = 11,(01) crout ms ABYX umdp. Jus ompe-
_100 JleTeHUs] TepHofia MOKHO BBIIIOJ-
11 HATBH JeJeHHe 7o TeX IIop, HOKa He
_100 6yeT 3aMeTHO NoBTOpeHHe TPYIIHI AGDP B Pe3yabTa-
21 1o, mam HA KAKOM-TO STANE BHIYMCICHMIL pesyIbTaT
—122 [OCHeLHEro BHIYUTAHHUS COBIAZET C HEKUM IPEeAbIAY-

1 UM (HO BCTPEUABHINMCA PaHee IPH NogCueTe HMEHHO

nmpo6Hoit uactm). CiregoBaTelbHO, BCE OCTabBHBIE
HUGPH ZpobHOIT YacTH pesynbTaTa 6yAYT HOBTOPATH-
CAa TAKUMHU XKe prHl’IaMH HOBTOpHeMaH rpynna u 06-
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Vararzrrra nrrrra e TaTATTer D _vrgrrrnth avr

o MEHHE BBIIIOJHATD OIIEPALIHI0 NEJICHNUA B £ -HYHOU CHCTEME
CUYHUCJIEHUA OKaXXeTCA IOJIE3BHBIM B I[aJIBHeﬁlIIeM IIpH nepeBone
IPOOHBIX 4YHcesJ M3 OGHOW CHUCTEMBI CUUCJIEHUSA B Apyrymo.

1. Iloxcuuraiite CyMMy TPOMYHEIX 4Mces B AvanasoHe oT 10, mo
1003, BKJIIOYAd I'paHUIEl gUana3doHa. OTBeT 3aOWInKUTe B TPOMUY-
HOM cHcTeMe CUMCIeHH,

Pewenue. Ina pemmenust 5Toil 3aaqyyl BBLINHIIEM BEE TPOMUHEBIE
4ypcna, nollafaollie B YKasaHHBIN [HAla30H 10,4, 11, 124, 20,4,
21, 223, 100,. Temeps mam Hago HafTH cyMMy 3THX YHcel.
ByneM BRIDONMHATE CI0XKEHHE NOCIE0BATEIHHO B TPOUYHOM cHc-
TeMe cuMcieHUs (HUXKHUYN uHAeKc 3 omyckaem). Ilepernoc B cie-
AVIOIMUH paspdAp NexaeM, €ciu B pPaspsae HoJIydyuynoch YHMcCIo,
Oonblnee UK paBHOE TPEM.
10+ 11= 21;

21+ 11= 102;
102+ 12= 121;
121 + 20= 211;
211+ 21 =1002;
1002 + 21 =1101;
1101 + 22 =1200;
1200 + 100 =2000.
2. BoccraHOBUTe IMGhPHI IBOMUHBIX YHCEN, HA MecTe KOTOPHIX B
NPHUBeJeHHOM IIpUMepe CTOUT 3HAK «*»:
1*01, + 1%*, = 10100,
Pewenue. 3anumem 3TOT OpHUMEP Ha cJIoXKeHHE CTOnOHUKOM
(BuxHUM UHAEKC 2 ollycKaeM):
1*01
MEE T
1*100
OTMeTHM, UTO BMECTO «*» MOXKeT CTOSATh nub60 «0», mubo «1»,
TaK KaK MbI paboTaeM B JBOMYHOM cCHcTeMe cUMCJIeHH .

[

Byznem aHanusWpoBaTh IPOBEAEHHYIO ONEPaIMi0 Hopa3pAsHO,
Ha4yWHas ¢ caMOro MJajAmrero (HyJeBoro) paspsna.

0-o0it paspax: 1 + * = 0, Tak KaK 3HaueHMe Miafmero paspana

CyMMbi HOJIb, TO IIPOH30Ie]I [IePEHOC B le.b'u.thLuIdId pas-
pdan, ciegoBaTeNIbHO, BMECTO «*» HaJxo IIOCTaBHTH

«1»:1+1=102.

1-e11 paspam: yuuThiBas mepeHoc u3 0-ro paspsana, 3aIuIneM
0 + * 4+ 1pepenoc = 0. OueruIHO, UTO BMECTO «*» HANO IOCTA-

~IICPEHeC HCRM NGO, Y110 BMECT ITOCTE:

BHTb «1», TaK KakK K 3/eCh IIPOU30IIEN IIEPEHOC B CICAYIOLH it
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paspsaz. [lonysaem 1 + 1 = 10,, T.e. HOJIb B TeKyLIeM pasps-
ne U IepeHoC enMUHUN B CHeNVIONIUi paspsn.

AT 3R AT PTIRUL TR = (el A H b o)

2-0if paspsA;: YUUTHIBAs IlepeHOC M3 1-ro paspsjga, B3alHIleM
*+1+1 =1. T.x. 1 +1 =10,, a B pe3ynpraTe CTOHT

_mepenoc
........ A TTATT ATTATORATATIIIN. BMACTO &« ¥a mTOTMLIIS OTO-

eAHHI1La, a HE HOJIb, CJACA0BATEIIbHD, BMECTC « *» JOMMHA CTC-

SITh «1» U OIIATH IIpoua3ouren nepeHoc €IUHHULBI B cnenyloumu
paspsia.

3-uit paspsiA: yuUMTHIBas IlepeHOC M3 2-T'0 paspsaa, 3amnuIeM
L+ Lnemoe™ ¥ T-K. 1 + 1 =10,, 10 «*» 3amensiem na «0» u
3aIIOMWHAEM, YTO IIPOM30HIEN IIePEHOC EAUHHUHL B CIeAyio-
LM paspsn.

4-p1if pa3psA: HU B OAHOM M3 ClaraeMbIX HeT sgayamieil yudpH B 4-
oM paapsze, «1», crosmas B 4-0M pa3psiie CYMMH ITOJIy4YeHa
3a cYeT IepeHoca, M MBI BEPHO BOCCTAHOBHIIK HENOCTAIOLIHE
mHQpEI.

Omeem: 1101 + 111 = 10100.

3. BelmuMINTe B HNATEPUYHOW CHCTEMe CUHCJIeHHA BCE YETHBIE
yucsa U3 guanasoHa ot 1 go 20.

Peuwenuye. [lna pemeHuda 9TON 3alayd HaZ0, BO-NIEPBHIX, BHI-

argappnIve B vKa 'xnuum'm mumnnnnn a,
OUCaTh BCE 111\.;./1(&, x;uuu.,q AV e 2 J L

BO-BTOPHIX, 3HATH, KaKHe YHCJa ABJAIOTCA YeTHBIMH.
BoimumeM Bce YHcia, mollagaolue B yKa3aHHBIA HHTEDBA:
1, 2, 3, 4,10, 11, 12, 13, 14, 20.

Yucs0 HazbpIBAeTCA YeTHRIM, €CJIM OHO JIeJIUTCA Ha fBa 0es oc-
raTka. YTO6H! BHIIIOJHUTE OEPAIIUIO JeIeHUA B IATePUYHON
cHcTeMe CUMCIeHud, Hafo UMeTh TabJIuIly YMHOXKEeHUA B 14-
rTepuunoil cucreme. Ho aTy 3ajfady MOXXHO PEIIUTH ropasfo
moporre. Tak Kak 4yucia BEIDACAHEI IOAPAL B IOPARKe BO3pac-
TaHUA U MOCJeOBATEbHOCTS YHce) HAYUHAETCSA ¢ HeYeTHOro
yucaa, TO KaXKoe BTopoe 4ucio 6yaeT YeTHBIM.

OTBer: yeTHbIE yHcna — 2, 4, 11, 13, 20.

2.5. KOHTpOsbHbie BOMPOCHI U ynpaxXHeHus

1. BrimumuTe TaGauIbI CJIOMXKeHHA ¥ YMHOXKeHUS B IATEPUIHON U

TROITA MTITaMANUTUHAT cUCTAMAX CUUCTeHUSNA.
ABCHaIiaTePHUHOH CHLTOMax LHALAL

2. BrInosHUTE CJleqVIOLIHe AelCTBUA CI0XKeHUA:
11010101, + 1110,; 1234, + 4321,; ABBA,, + BABA,,

3. Brnonuure crnepyiomue AeHCTBUA BRIYMTAHM:
11010101, — 1110,; 4321, — 1234 ; BABA , - A BA

AVAV Ly _.._..vz, =0& Ly 3 DDA Ppun i2°

|
1-
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4. BrinoxHUTE CREAYIONINE JeHICTBUS YMHOMKEHA:

TINTININT 1110 « A291 199 « ADDA TNA

.I..I.\I.I.U_I.U.I.z - _I._I..I.\lz, ‘IUQ_I.s - ,I.Aus, nuunlz * .I.Uﬂlzo
5. BRIIOAHUTE CAEQYIONIHE AeHCTBUS AeNeHU:

100100002 : 11102; 4322, : 35; AB0612 Alz'

6. BoccranoBuTe nudphl ZBOUYHONA CHCTEMBI CUMCICHUS, HA MeCTe
KOTOPBHIX B IPHBELEHHBLIX HIKE apudMeTHUECKUX HeHCTBUSIX
CTOUT 3HAK «*»:

a) **0*0*1*"‘12 + 10111"‘10"‘*2 = 100*1*000102;
6) ***0**002 — 11*11%11, = 1101*12.

7. TlopcuuraiiTe CyMMy ABOMUYHBLIX YHCEN B QUAIIA30HE OT 1002 Io
1112, BKJIOYAS rpaHUIBI JUuanasoHa. OTeBeTr 3anullliTe B JBOUY-
HOHM cHCTeMe CUHCIEeHUS.

8. Tlopcuuraiite cymMMy HIECTHAALATEPHUYHBIX YHCEN ‘B AUANIA30He
oT 10016,0;0 1A116, BKJII0YAS rpaHUYHBIE yhcaa. OTBeT 3alulllt-
Te B IIeCTHAANATEPUYHON CHCTEMEe CUMCICHUS.

9. Haiigure cpeguee apudbMeTHUYECKOe TPOUUHBIX YHUCeT U3 AUana-
aoHa or 10, mo 100, . prrwUag rMauUILY fUanazoua. Orpor 2arTu-
zoHa ot 10, ne 100,, exyrouag rpapuns: fuanazena. Orser zanu
LIUTE B TPOMUHOI CHUCTEME CUMCICHU .

10. Haiigute cyMMy IT€CTHA/UATEPUIHBIX YHCEI

F,1+E2+D,3+C4+B,5+A,6+6,A+5B+4,C+

™M L aTy s 1T T
+ o,U + 2,0 + 1,F.

eHud oT 1 1o 33. Brr

OUIOINTE BCe HEUETHBIE YHCia.

’ 12. Brmmoanure crepymonye AeficTBUA JAeXeHUS C BhIIeNIe-

i

HIEeM HEeIepHOJHUYECKO! 4acTy U IepHona: 112
10010101, : 1110,; 10, : 11,; 4321, : 3.

13. Chopmynupylite kakue-HUGYAb IPU3HAKYU JLETHMOCTH
B IBEHAJAIIATEPUYHOM CHCTEME CUUCIeHHS.

:101,;

14. ausr yucna B ueTBepUuHOM cHUCTeme CUHCIEHUS OT 1
Jlo 33. Brinuliiire Bce uncia, geasdnyecd Ha 3 6e3 oc-

TaTKa. 5

Masa 3

Tlepebod uucen

u3 odHol fozunuorHoil
cucmemui cqucaerug & dvyry

3.1. MNepesoa uenoro Yucna ns P-U4HOM
CUCTEMbI CHUCIIEHUA B AECATUYHYIO

Yucyao a 3anucaHo B P-U4YHON cucreMe CUHCJIEHHUA:
a=aa,,.aa . Tpebyercss HoXy4YHUTh 3aIUCh BTOr0 YHCJIa
B ,quﬂanHon cnc-reme CUMCJIeHU. JIJIﬂ pelieHUus 3Toil 3a-
nayd IpefCTaBUM YHCIO B pasBepHyToii dopme: a = a, P"+
+a,_P"l+ .. +aP+a; (bopmyra 1.7). Jlaa roro 4TOBE
IOAY4YUTH 3HAUCHHE ITOIO MHOI'OUJICHa, 3allviCaHHOEe B [AeCHA-
THYHOIl CHCTEMe CUMCIEeHHs, cilejgyer uuciao P U xoabdunu-
eHTHl NpHU creneHax P (mudpe P-uyHOrOo umcia) 3amucaTh B
BHZe MECATHYHBIX UYMCea U BCe BBIUKWCIEHHS NMPOBECTH B gecd-
TUYHOU cHcreme. J[aHHBIA cmocob MOMXKHO CHOpMyAHPOBATH B
BUZE CJIeAYIOUNIero ajlropurma.

AnTropMTM NepeBoda LEJIbIX Yucel U3 P-nuHOM cHCTeMBI CUHCe-

HHA B JECATHUHYIO!

@% 1) kaxcdas yugppa wucaa 6 P-uunoii cucmemsl CLUCIEHUA
nepesodumcs 6 YUCLO 8 OeCAMULHOI cucmeme;
nosyYenmnble YUCLA HYMePYIOMCA CNpaséa HALe60, HAYU-
Haa ¢ nYyaa (nomepa coomeemcmeyiom cmenenam P e
muozounene 1.7);

decamuunoe yucno, coomeemcmaeyowee kaxooil P-uunoil
yugpe, ymuosxcaemea na P¥, zde k — nomep amozo wucra
(cm. (2)), u pesynvmambl ckaadvléalomces, npuiem ece Imu
apu@memutieckue Oeiicmeus npoeodamca 8 0ecAMULHOU
cucmeme.

IIpumep 3.1. IlepeBesem umcao BOF9,, B pecsiruuHyno dopmy
BaMuCH:
BOF9 o = [11,,][0][15 ,,1(9] =

=11,,-163, + 15,,-16,, + 9 = 45305

3necsr nudpa B Oolra saMeHeHa Ha JecATHYHoe uMcao 11,
a qudppa F — ua 15. CornacHo nyHkTy (2) ajropurma lepeBoaa,

yuvcna ALITY ITHOHUYMANOB2uL! T7ar: 9 — xoradhdhunuegT OInU HV-
1MCaa OBIJIHM INPCHYMEpOBaHLbl Tax: o KOQ)(PHUOHUCHT NIPDU HY

JIeBO# cTemeHH MHOrouxeHa, 15 — mpu mepsoii, 0 — npu Bro-
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poii (T.e. Takas cTemeHb B MHOTrO4JeHe OTCyTCTByeT), 11 —
npu TpeTbew.

Ilpu BBIYKCIIEHVH 3HAYEeHHA P-MYHOro 4ucja IO Pa3BepHy-
Tolt ¢opMe yHOBHO HOJB30BATHCH CXEMOU [opnepa, KoTOpan
MO3ROJAAET NONVIYUTH DEe3yJIbTaT C HCHOJIb30BaHUEM MHHHMAaJb-
HOro 4ucja apudMeTHYeCKHX omepanuil CIOMKEHHUS U YMHOXKe-
HusA (ollepanus Bo3BefeHUs B CTeneHb He ucmoabayercd). Cxema
Topuepa ocHOBaHA Ha CIEAYIONINX NPeo6pasoBaHUAX MCXOLHOIO

cTeneHHOro pfAzxa (MHOrousieHa):

n n-1 1 =
R=a nP +an_lP +...+a1P +a,

-1 n—2 =
(a,P"'+a, \P"* +.4a)P+a, =

= ((@,P"%+a, P 3+..+a,)P+a )P+a, =

i

(((a, P 3+a,_P"*+..+a)P+a,)P+a,)P+a, =

= (... (((a,P+a,_)P+a, ))P+a, 3)P+..a,)P+a, . (3.1)

Ipumerum obmyio cxemy I'opHepa B KOHKpeTHOM ciy4ae.
Hpumep 3.2. IlepeBeseM B HeCATHYHYIO cHCTeMy 4ucio 2143,
2143, = 2.5%5 +1.52+ 4.5+ 3 =((25 + 1)5 + 4)5 + 3 = 298,

OnucaHHBI aJropuTM Nepesofia ducesn u3 P-UYHOU CHCTe-
MBI B JECATHUYHYIO NI 060UHHOU CHCTEMBI CUUCIEHUS CBORUTCA
K CIeXyIomeMy: IJIA TOro 4ToObl HepeBecTH YHCJIO U3 IBOUYHON
CHUCTEMb! CUMCICHUSA B NECATHUHYIO, HAZO B TECATUIHON CHCTEMe
CUHUCJEHUSA CIOXKHUTH Te CTEeIIeHU NBOEK, KOTOPEIE COOTBETCTBYIOT
efUHUIAM B 3amMCH HCXOZHOro ABoHYHOro umciaa. Hymepamus
cTeneHeil, KaK ¥ paHee, BejeTcd cOpasa HaJleBO, HadWHadA C

HYJIeBOH.
Npumep 3.3. ITepesenem uucno 1001101, B pecsitudHOe.
1001101, = 26+ 2% + 22 + 20 =77 .

IIpu nporpaMMHPOBaHUY Ha PasiUYHBIX aJIrOPUTMUUYECKHX
S3bIKaX Olepamuio IepeBoja NenblX YHCeJd M3 NBOMYHOH CHC-
TeMbl B HeCATHYHYIO MPOU3BOAUTH IPUXORAUTCH JOBOJBHO 4acCTo,
IO3TOMY OYeHb IOJIe3HBIM OKasblBaeTCHA 3HAHHE MepPBbIX IIECT-
HafIaTH cTelleHel NBOWKU:

23=g; 210=-1024;
24_ 16; 211 = 2048
25=132; 212 = 4096;
26=64, 213=8192;
27=128; 214=16384;
28ﬁ256; ”15—32768'
29=512; 216 = 65536.
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IlepeBoy KOHEYHBIX npobel aHaJoru4eH IepeBOx
gueoanr W OCHORSH HA TThp C 3

guces H 0CxO0Zan
dopme (dopmyna 1.8).

Ilana npaBUibHasdA KOHeYHad APo6b b B P-WuHOU cucTeMe
CYUCJIEeHUudA, T.€. b=0,b_1b_2...b_k. TpebyeTcsa HOJYUYHUTH 3alUCh
sTOH ApoOu B NEeCATHUYHOHU cHCTeMe CUMCICHHUSA.

JIJm peImIeHusA 3TOH 3ajadu npezxc'raBnM Apobb B pasBep-
HyToit dopme b=b_Pl1+b P2+ . +b_ P* (popmyra 1.8).
JinA TOro 4TOGBI BLI‘H/ICJII/ITB 3HauYeHUe MHOro4JeHa B JeCATHY-
HOIl CHCTeMe CUHCJIeHHS, ciefyeT uyucio P U KoadumueHTs!
MHorowinena (mudpsl P-U4YHOro 4ucia) 3amucaTbh B BHIE ecsd-
TUYHBIX YHCEJI U BCE BBIYUCJIEHUS MNPOBORUTH B NECATHUUYHON
cucreMe. 3amMIlleM 3TH NpaBUia B BUAE aJIrOPUTMA.

Anropum mepeBofa KOHEYHOH P-uuHOH ApPOOHM B AeCATHYHYIO

3 1) yeaas wacmov Lucja nepeeuuumcn ] Uecnmu YHYIO
my omdenvro (cm. napazpad 3.1);

2) raxcdas yugpa dpobroii vacmu yucaa 8 P-uunoil cucme-
Me CUUCTeHUA NePe800UMCA 8 YUCA0 8 0eCAMULHOU CUC-
meme,

3) noayuennvle 8 pe3yavmame npeobpasoearHus OPOOHOL
yacmu wucaa Hymepymomca cleea HaAnpaso, HaiuHas ¢
eOuHUYbL;

4) Gecamuunoe wucno, coomgemcmaeyouee Kaxdol P-uwnoi
yugpe, ymuoxcaemcsa na P, z20e k — nomep smozo wucaa
(cm(3) u pesyavmamol CKAAOLIBAIOMCA, NPULeM 8Ce IMU
apupmemuyeckue Oelicmeus npoeodamcs 8 JeCAmMUYLHOU
cucmene.

cucme-

Ipumep 3.4. IlepeBegem yucio 0,BOF9,; B necaTHYHyIO CHC-
TeMy CUHCJIeHHA.

0,BOF9,; = 0,[11,,J[0][15,,][9] = 11.1671 + 151673+ 9.16™* =
= 0,6912994384765625,,

3pecs, cormacHO nyHKTY (3) ajropurMa 4yucna ObBLTH IIPO-
HyMmepoBaHbl Tak: 11 — momep omguH (kKoaddumuenr npu P B
CTeneHy MUHYC ONUH) 15 — momep Tpu, 9 HOMEeD uerTnIpe.

Hya MU 1 /1 u; <

ITpu Brruucnenuu pecATHUYHOrO 3HaueHHs P-uumoil nmpobu

SBIHNG, 2ROV 4PV

0 pasBepHyTOM (dopMe TaKKe PEKOMEHAYETCA IOJb30BaThCHA
c¢xemou I'opnepa, 4T0 MUHUMHUBHUDPYET KOIUYECTBO HEOGXOAU-
MBIX apudmeTudecKux AeHCTBUU, Cpefyu KOTOPHIX Teneph NpU-

MeTXHHRECCR Y A2

CYTCTByeT U neJsieHue.
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IMomyunm cxemy F'opHepa 111 BEIMHCTeHUS 3HAYeHUs P-UuHOI

Zpofu, BoinucaB 1udpH Apolu B npepcTanenuy ( (1.8) B obparHOM

nopsanke:
b_ P R+b_, PR b PTi=(b_ PR b P 4b P =
=((b_,P7**2+b_, P F+.+b_)P+b_)P=

=( (((b_y P71 +b_ DP7 b, JP 4D, JP7+ LB )P (3.2)

IIpumep 3.5. Beiumciaum sHadyeHue ABOMYHON apobm 0,1101,,
ncnoaes3ys cxemy I'oprepa.

0,1101,=1.271+1.2" 240.2734+1.27%4=1. 2 440.273+1.27241.271=
—(((1 2 1+0)271+1)2 1+1)271= (((—+0) 2+1):2+1):2=
—(( +1) 2+1):2=(1,25:2+1):2= (0 625+1):2=0,8125.

Koneunyio P-uunyio fpobp He Bcerna MOYKHO NMPenCTaBUTh
”‘ B BHIE KOHEUYHOU mecsaTuyHoi. Tak, eciiu cpemu MpOCTHIX

nenuTeneil OCHOBaHMsS CHCTEMBI cumcieHus P comepxar-

cs Kakme-HuOynbL uucia Kpome 2 1 5, To B obuiem ciaydae

cnesaaTh aTo OyAeT HEBO3MOXKHO, M HAXOXKACHUE 3HAUEHHUs
ecaTuuHOt npobu mo dopmyie (1.8) Gyner sarpyaueHo. B arom
cnyqae HCXOnHyo P-uuHyio npobb yEOOHO IpenCTaBHTH B BHIE
OGBIKHOBEHHOI Apobu, YHCIUTEJEeM KOTOpOH OyneT SBIATHCS
YHCII0, CTOSIIIee TOCIe 3amsToil, 2 3HaMeHaTeneM — P B CTelleHH,
COOTBEeTCTByIOIeH nubpe ¢ MaKCHMaJbHBIM HOMEpOM (COTrJIACHO
npaBuiy Hymepamuu (3) aqropuTMa mepeBona ApoOH B mecsaTHd-
HyI0 cHCTeMy). 3aTeM UYHCJINTeNb M 3HaMeHaTeNlb 3aMHUCHIBAIOTCA
B fecATHMYHON cucreMme (nid ITepesofia B NECATHYHYIO CHCTEMY
YHCIUTeJNs ClIenyeT BOCIIONb30BaThCsA NpaBuiaMu naparpada 3.1),
X MBI TONy4YaeM OOLIKHOBEHHyIO ApoOb B JMECATHYHON cuCTeMe
cuncienus. Ilpy HeoOXOZMMOCTH, €€ MOXXHO 3amucaTb B BHUAC
MepHONMYeCK 0l KeCATUYHON ApoO6H, BhIZEJAs HENepHOAHYEeCKYI0
YacTh X MEPUOL.

Hom—

IIpumep 3.6. Tlepesemem umcno 0,1A 5 B NecCATHYHYIO CHCTEMY
CUMCJIeHHS.

1A 25
0,1A =22 = =10 = 0,(1),,
155, 910 10

Ha camoM pmele mocJjemHuil cnocod sIBIsSE€TCS BTOPHIM yHHU-
BEepCAIBHEIM CIIOCOBOM nepesoda xoHeunsvix P-uunvix dpobei
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8 decamuiHnsble, €ero0 MOXHO HCIOJIB30BaTh TaKXe ® B cJiydae,
xorma ImoJydaeMas fmecsiTuyHas npobb B pesysnsTaTe mnpeobpa-

ROT'Aa iiveiynaTlhias clRluEdan 11 pelpa

30BaHUs €e H3 OOBIKHOBEHHOH OKaXKeTCs KOHEYHOH.

Ipumep 3.7. ITepesenem uuciao 0,13;5 B AECATHYHYIO CHCTEMY

CYUCJIEHU .
15 18 10 2 10

013.. = = - = 0,08, .
15~ 52~ 225, 25, 10 Sy

3.3. MepeBon 6€CKOHEYHOW NEepUOANYECKON
P-n4HOW ppobu B BECATUYHYIO

HanomMHuM, 4TO Geckoneunas Npo6b HasbIBaeTcs nepuodu-
'LecEOl‘l:, eCJIx B ee 3anmucu MOXXHO BBINEJIUTH IIOCJIenOBaTeJBHO
HmOBTOpAOLyocs rpynny nudp. MuauManbHas mocjenoBaTelb-
HO IOBTOPAKIAsCS rpynna mudp IocjJe 3ansaTo# B 3amHCH
qyuciaa HasbiBaeTcs nepuodom. Ilepwon NpuHATO 3amMCHIBATH
onuH pas, 3AKJI0Yas ero B prT.HHe cxo0Ku:

0,67132181321813218.. 0,67(13218

vvvvvvvvvvvvvvvvvv v,v' .

Ecinr nepmon HauuMHaeTcs cpa3y Iocie 3an51'ron, TO ApobB
nanﬂTo Ha3pIBaTh HuUCmMo nepuoauwecrcozi
oauaua nepesosa TaKOil Apuun B AECATHUYHYIO CHCTEMY, Ka-

Kyljasicss Ha nepm;m B3rJiadan O4eHb CJ’IO?KHOI/I HMeeT IO KpaI/I-'

Heil Mepe TpH pasJMYHBIX cnocoba pelneHus, OLMH U3 KOTOPHIX
YECTO ajrebpamdecKuil. 1ipudeM BCE TpH CHoco0a KacaioTcd
JMIE IpeoOpasoBaHus Mepuofga, a HeIeproagu4ecKyoo ApobHyIo
4acTh U3 P-WYHOIl CUCTEMBI CUMCJEHHA B JECATHYHYIO CIENyeT
NepeBOAUTEL OTHEJNBHO, UCIOJIB3Ys OJUH M3 aJIrOpHTMOB, ONH-

CaHHBIX B IpefblAylIeM Iaparpade.

Cnoco6 1. Ilycrs HemepuopwdecKkas 4acTh y P-wumnoit ppobu
OTCYTCTByeT M Jpobs mmeeT Buz a=0,(a,a,.a,)p, T.e. a —
9UCTO Nepuopmyeckas npobb. YMHOKHUM 5Ty ApoOb Ha PE, To
€CTh IepeXBHHEM 3alATYIO Ha k mosunuil Bopaso. B pesynsrare
MBI HOJNYYUM HEKOTOpoe 4ucio b:
b=aP*=aa,.a, (a,8,.0,),=0a,a,.a,+a.
Orcona oueBmAHa CBA3b MEXAY uYUCIaMH a u b, 4TO M

IIO3BOJITeT HAM COCTABUTH ClIeNVIoNee YpaBHEHHE:

ko
P*a=a+a,a,.a,

I a,a,...a,
peobpasoBaB ero, HaXOgUM, 4TO a = —— ——. B pesynsrare
Pr-1

7|’J‘lﬂ' MO TrTTr AT e e rerrTes vre TATE AT AT TrT Yy YT
~Avivi 3allMCU 4YucJjia d Mbl uUle“l JiA OO0 IAHUDCHHYIVU [PU
(6354

ROTOpOI/I 3HaMeHaTeJIb 3allMCaH B Jie eCSATUYHOIT
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HHA, a YucauTeas — B P-myHoil. IlepeBoga Temeps nesoe P-udHoe

4HCIIO 4, Gy.-G \.-uu Hall ‘{HCJIHTGHB) B ﬁeCnﬂ TUYHYIO CUCTEMY, MEI

MONYY UM oﬁmmnoae}my}o npo0b, 3alMCAHHYIO B JECATHYHOH CHC-
TeMe CUMCJICHWS, PABHYI0 HCXORHOMY uuciay a. Ilpu Heobxomu-

Trorres TNNAE
HYO APOOb.

BECTH B NECHAT

BECTH B AECATUYH

MOCTH €& MOIKHO Iiepe

Ipumep 3.8. Ilycrs a = 0,(1001),, TpeGyercsa mepeBecTH ee B
necATHUHy© npobb. IvHa mepuozna pasHa 4, MOITOMY YMHO-
xaeMm gpobs Ha 24. IMoayuum
b = 2% = 1001,(1001), = a + 1001,.
B pesysbTaTe MbI HoJydaeM ypasHenue 16a = a + 9, us xoro-

Ilpu HaIWYuW HeNepHONUYECKOW YACTH BBIYHUCIEHUA H3Me-
HATCA HesHauuTenbHO. IlycTh mepuomudeckas P-uuHaa npo6n
b umeeT BUJ: b = 0,c,cpC, (2,90, ) p O0osHaumM depes a cle-

ylomylo apobs: a=0,(a,a,.a,)p,- Torza wucxoznyio ZApoGs
MOXKHO BEIDasUTh Yepes a CJIefyoInuM obpasom:

b=P"a+ 0,cicy...C,
\CEBI/II'&UDIL Iepuon ,u,pvﬁn aHan P-H"HHX pPaspanOE BIpaBO H

npubasJisieM HelepHOZUYeCKYIO YacCTs).

3arem nepeBep;eM OTHENBHO B neca*rwmyro CHUCTEMY KOHeY-
HYHO ,u,pUUb U,(,I(,Z..(, u,m. naparpadg 3. a}. W ornensHO nepeseaeM
B pecATWuHyl0 cucreMmy uucao a=0,(a,a,..a,)p Tak, Kak aTO

OBII0 ONMCAHO B JAaHHOM Iaparpade BEILIE.

Ipumep 3.9. IlepeBecT B [eCATHYHYI CHCTeMy ZIpo0b
0,10(1001),. Hemepuoxpuyeckas 4acTb COZEPXKHUT JBe HUDDEHL,
cJIeoBaTeIbHO, HAXO BBIIOJIHUTE CIERYIOIHE NeHCTBUS

0,10(1001), = 272.0,(1001), + 0,1, = 27%0,6,, + 0,1,
= 0,25,,0,6,, + 0,5, = 0,65,

i

IIpumep 3.10. TlepeBecTu B [ECATHYHYIO CHCTeMY napo6sb
0,00(1001),. ‘

Henepuopudeckasi 4acTh dTOH BOMYHON ApOOU COCTOUT U3
IBYX HyJeil, HO ee HeJb3fA CUUTATh OTCYTCTBYIOIIEH, TaKk Kak
OHa oIpejeJdeT CABUr IepuHona.

0,00(1001), = 272.0,(1001),, = 272.0,6,, = 0,15

10°

Q

nph 2

T
LAULVUY ke

RanmynieM MCXONHVI0 DECKOHEUHVID NepuoIUuvdecKyIo

SQRiir1iniTld FAUAULG yIU VOLN

etmidbviinsih——— g
npobs B Bume ciepyiomeil 0eCKOHEYHON CyMMBI:

0,c,cyC,(@4a4..a,) p= 0,c1Co.C, +

+ P"'_ka.aﬂ...a., +P"n-2ka1aﬂ“_a'_+ P‘"'3ka,a,,...ah+ e
i72 R 14 " + a "~
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HCKJIOYeHHeM Hel

3a HCKIWYEHUEM C e
HUe COOTBETCTBYeT cyMMe OecKOHeYHOH reome’rpnqecxoﬁ mporpec-
cHU cO 3HaMeHaTejeM q = P~ k< 1 HepBLIM uieHoM P77
Kax m3BeCTHO, ufy'MI‘vIa TaKol 0 CCHy KOHEYHa W paBHa
k PR 1az...a. a _

1-p* - L 17 pr(PE-1)

P* “pr

OcraeTcsd JUIIG 3alHCATh YHCJIUTENb U 3HaMeHaTedb MOJY-
YeHHOr0 OTHOIIEHHUA B AECATHUYHON CHCTeMe CUMCIEHUS U IPH-
6aBUTH K pe3yJbTaTy HENepHOAUYEeCKYHI0 yacTh ApoOHU, IpenBa-
PHTEJHHO TNepeBefleHHYI0 B JeCATHYHYIO CHCTEMY.

IIpumep 3.11. IlepeBecT B HeCATHYHYIO CHCTEMy HApobb
0,10(1001), BTOpHIM cHIOCOGOM.

0,10(1001), = 0,1, + 2761001, + 27191001, + 27141001, + ... .

Jlerxko ysupeTs, 4TO ciaraeMble 3Toi DECKOHEYHOII CyMMBEI,
HauuHag CO BTODPOrO, MDPENCTARIAT coboit ﬁemmneqnvm reo-
MEeTPHYECKYI0 IIPOIPecCHIo CO 3HaMeHaTeleM q = 27 u mepsrEIM

yieHoM b = 2‘6-10012. Cymma 2To#1 OeCKOHEUHOI IpOTpeccuu

~n—k
P a.la.zma Leel, a;a,...a,

a-6 1t Nn1
4 FAVIVES 2
paBHa ————
TlepeBeieM UHCIUTENs MOJYYEHHON BEIMUYMHEl B HECATHY-
Hyio cucremy cumciaenus: 275.1001, = 276(2% + 1) = 270.9
Torna 9 9
0,10(1001),=0,1, + ———=0,5 + —— = 0,65 _ .
.9 ( )2 sdo 4(24 — 1) 1 4.15 ’ 10

Cnoco6 3. BocnoasayeMcsi BTOpBHIM (IepHUOJUUECKHM)

IpencTasieHueM KOHEeUHEBIX BeleCTBeHHBIX npobeit (cM.
i naparpag 1.4) u mpexncraBUM efUHHDY B BuUJE
‘ 1= 0,(P)p, 3mecs P, =[P-1] — wmakcumajnbHad

pudpa B P-W4HOH cuCTeMe CUHCJCHUA. AHaJIOTUYHO
eIUHKIY MOXKHO 3alucaTh C IOMOIIBIO B NepHORZUYECKH IO-
BTODAIOIMUXCA MaKCUMaJbHBIX UG P-UYHOU CHCTEMBI CUHC-
JleHus, rae B — KOJUYECTBO nmudp B Iepuoae wMHTepecyoueit
Hac ucxonmHON P-uuHOM Apobu, HampuMep:

=0,(L...1),; 1=0,(4...4); 1=(F..F);;; 1=0,(P,..P),.
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Tocnenusa o6sIkHOBeHHaA Apobph 3amucaHa B P-U4HOU cuc-
Teme cuucnenus. Jlnsg npeobpazoBaHus ee B NeCATHUUYHYIO nTpOOH
YUCIUTENb U 3HaMeHaTeJb IepeBONATCA II0 IpaBuiaM maparpa-
da 3.1 B mecATUYHYIO CHUCTEMY CUYHUCIEHUA, U yXKe B HeH 4uc-

JUTeNItk NeNUuTCss HA

IIpumep 3.12. TlepeBesieM ABOMYHYIO MEPUOTHUYECKYIO Npobb B
IEeCATHYHYIO 1O cmocoby 3.

1111, 15 5
Ilpy HamuYWK HENEPUONHUUYECKON YacTH y HCXOZHOM P-
u4YHOM pxpobu Mb! OymeM IOCTyIaTh TaK Ke, KaK H B IepBOM
cunocobe mepeBoza.

IIpumep 3.13

1001
0,10(1001), = 0,1, + 2% 3377

Takum ob6pasoMm, B TpeTkeM crIocobe IepeBofa mepuozuyec-

kUX P-uuyHRIX Apobeil B HeCATHUYHYIO CHCTEMY CHOMHBIM SIBIS-

ercd UL,
TLUvL vixiiniis

2 9

=0,0 + ——— —0,6510.

a BLIuucHe

n“n néf\l‘“f\naquﬂ 42001 111\/41\4Hl{11, L].\I \/yuuxx\,ﬂxuxv \/

ULnvoaandl,

IIePpBBIMH OBYMJS CHOCO6aMH, Haoﬁopo'r, OKa3bpIBAKOTCA NOBOJIBHO

IIPOCTHIMH. 5

Kak u B O0nBIINHCTBE yKe PpacCCMOTPEHHBIX B JaHHOI riaBe
3a5jad, CYIIECTBYIOT 10 KpaiiHeil Mepe ABa crnocobGa opraHusanuu
BBIYHCJIEHUN NIpU peIIeHHH 3TOH HpobaeMsbl.

Cuoco6 1. 3amumiem umuciao @ B P-UYHOM CHCTeMe CUUCIEHUS B
pasBepuyToit ¢opme (1.7): a=a,P* +a, P*1+.. + aP + a,
rme a,, a, .., d; a,10Ka HeHU3BeCTHrl. TOrza pasgeluB C OC-
TaTKOM a Ha P, monyuaeM mnesioe 4acTHOE

aP'l+a P"%+ . +a (3.3)
U a, B OCTaTKe, KOTOPH# He mpeBbimaer P—1. Takum obpasom,
MBI HOJNYYHUIH NMOCIHEAHIO nudpy B P-UYHON 3amucu 4yuciaa 4.
PaspennB nonyuyeHHoe yacTHOe (3.3) BHOBb Ha P, moayduMm B
OCTaTKe zHauewue g a g pn2 + a pn-3 1

SQILRT SRQRTLMT L, & L0 1% T e T g

-
qacTHoe. TakuUM 00pasoM, MBI HNOJYUYHIHN yHe MPeRIocieRHIO0

uubpy B P-uunoi samucu yuciaa a. IIpOZOJHUM 3TOT mpomece

— TNnBNo
UL UT

TINT, 9 NAanyymrrmam O MAIITIICY ITA SArmartram nATY r rr
AC TeX mIep b paBeH HYIIo.

Bonee dopmMansHO HaHHBIA coco6 MOMHO 3aIMCaTh TakK.

AU 1CA 1iVUp, ulRa poayJdabia:r ACJACHHA HT CTanctT

Tlepesoa uHces u3 OfHOH MO3HIHOHHOH CHCTEM»BI CHHCIEHHST B IPYIyIO0 119
—

Am‘OpﬂTTVi Iepesoga 1ejaoro T, i!H(A)i’l CHUCTEMBI CUMC-

n1egud B P-mumyio

1) deaum ucxodrnoe wucno a Ha P Hayeno 8 0ecaAmuy Ol cuc-
meme U 3aNuUcCbléaAeMm 8 KALECMaEe H08020 3HAYEHUA Jecs-
mu4vHOz0 Hucia a ueayro iacms pe3yjbmama om dene-

HUA;

2) ocmamox om JeneHus 3aMeHACM HA COOMBEMCMBYIOWYIO
yugpy 6 P-uunoii cucmeme cuucaenus u npunucbiéaem ee
c1e6a K NOLYYeHHbIM paHee yuppam 6 P-uunoii zanucu
yucaa a (nepsas noayveHHas yugpa coomeemcmeyem
maaduiemy pa3pady u ee mbL NPocmo 3anucvéaen);

3) evinonrnaem nyrkmut (1) u (2) do mex nop, nokxa uwucio a
ne cmanem pagubim 0.

IIpmwep 3.14. IlepeBenem yucyio 123 B TPOMYHYIO CUCTEMY CUMC-

123:3 = 41(0) A afech ¥ Janee B CKOGKAX VKa3aHO
41:3 = 13(2) | 3HaYeHHe OCTATKA OT feJeHUud, Caeo-
13:3 = 4(1) , BaTeNbHO, NOCHeRHSR nudpa B TPO-

4:3 = 1(Q1) WYHOM IIpEACTaBAeHnnd uncia 123
1:3 = 0(1) l paBHa 0.

Omeem: 123=11120,.

Tipmmep 38.15. TlepeBemem oTO e YKCIO B MIECTHANATEPUUIHYIO
CHUCTeMy CUYMCJIeHUS:

123:16 = 7(11)
7:16=0(7)

3ameHuB unucao 11 Ha mecTHapmaTepudHylo nudpy B, mo-
Jyuum B pedyinsraTe 123 = TB,,.

Tunuuyssie omuUGKH NpPU peanusanmui TAKOTO aJTOPUTMa
cllenyomye: HapylleHHe HOpPAXKa 3aliCH NOoaydaeMBIX mudp
(9acTo ¥X OmMUGOYHO 3AMUCHIBAIOT CJleBa HATPABO, & He cIpaBa
HaJleBo); HempaBUJIbHOe BHIMUCHIBaHHe KpaitHeil cieBa mudpbl
(po mee nubo 3a0BIBaIOT, TaK KaK B pesyJbTaTe IMOCJIEenHero
AleJIeHUA yixe moJIydyaeTcs HOJMb NeJbIX, JUGO moJIydaoT HeBepHO
IIPH BBINONTHEHUM TOM e ONepanuy AeJIeHHUA ¢ OCTATKOM MeHb-
IIero gucmna Ha fonbIee).

N
&*LCM OH OoCHOBaH Ha BhIZIeJIHUH MaKCHUMaJIbHOH cTelleHU

Uuciaa P B uexon

HOM TOCITUUHOM UI/T!‘ mo

;;\.uu ATV L A RRUN iU JiT .
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IIepeBOR UMCeNX M3 ORHOH MO3HIMOMMOI CHCTEMBI CUMCIEHHsI B ZPYTYIO 121

' 3amenum B samucu (1.7) Bce mugphl Ha MaKCHMAIBHYIO
' (paBHVIO P — 1) ¥ moKaXeM, YTO U B 3TOM CJIyuae UHCJIO,
y 4\ \ ) 2 1 CJI} )
1 cocrosmee us (n + 1)-o#t nudps: B P-uYHON CHCTEMe CUHC-
1 Pe, 2 - -
l JIeHHA CTPOro MeHbIle, yem P"'! (oueBupHO, uTO a,z21
TaKoe YUCJIO TaKyKe He MeHbIlle, yeM P", Tak Kak ):

P*<a P*+a, P!
SP-DP "+ (P-1HP" 1.+ (P-1DP+(P-1)=
=prl_pryproprly +PP-P+P-1=
= pn+l _ 1 < prol,

+..+a; P+ a, <

Torma, nsa TOTO YTOOBI ONpPEeNeSIuTh JeByo nudpy B P-UUYHOMH
3amuCcH 4YHCiIa — a,, HeoOXOAHMMO HAaWTH TaKylO- CTelleHb 4HCIa
P, pna wxoTtopoii anonHmo'rcx HepaBeHcTBa: P" < a < Pl o
ecTh a, GyneT paBHO 1eJIOlf YacTy OT nejeHus a Ha P . OcraTtkom

ATen M

MAaTANTA TTATTATIITIC InITInAmMAac ITTIO TN
VIVC ULl 1lanul v ATJUITIHrdl viDJ/IVIT 1L vy

a P14+ 4+ a,.P+a.>0.
n—i X v

Ob6o3nauum ero, xaKk U paHblle, a. KEciu oHO paBHO HYJIO, TO
41 Bce UUPPH a, ,, ...a;, a, paBHH 0, U BHIYHUCIEHU: 3aKaH-
YHUBAIOTCA, B IPOTHBHOM CJIyd4ae MBI OHATH HIEeM MaKCHMAaJb-
HYIO cTeneHb kB 4uciaa P, mjisa KOTOpOil CHpaBeRINBO:

Pi<a, P71+ ... +aP+a,<PHlcpn

Torpa n—1-k ciaenyromux 3a a, uudp OyAyT pasHE HYJIIO
(upu n — 1 = k Hynessle nudpsl Mexczxy a,6 4 a, OTCyTCTBYIOT),
a a, mMoJyuaeM B De3yJbTaTe NeJeHH: Haueno a sa P* Tloka
OCTaTOK OT TaKOro JelJeHUA He OKaKeTCA paBeH Hyalo, Oymem
NPOJOJLKATHh ONHCAHHBIE NECTBUS.

IIpumep 3.16. Ilepesenem maEHBIM crocobom uucio 100 B gBO-
HYHYIO CHCTEMYy CYHCJeHHS.

Hcnonssyd Tabnuny cremeHedl NBOMKH, 3amullleM HepaBeH-
ctBo 26 < 100 < 27. CremoBaTenpHO, GBOMYHAsA 3allich UYUCIA
100 6ymer cocroars us 7 mudp. OcraTor or meneHuss 100 Ha
26 paBen 36. Tak xak 2° < 3% < 26 1o u BTOpas cnesa mudpa
paBHa eguHuIe. OcTaTok e oT Aenenus 36 ma 2° pamen 4 = 22,
TO eCTh TPEThA U UeTBepTAasd, a TaKxKe IlecTad U cefpMas MU

B IBOMYHON sanucd uuciaa 100 Hysessle, a 100, = 1100100,.

HMonumep 3.17. Ilepese

ARpSxaAT gS e a . Al

qucao 525.

Hcnonpsysa Tabauiy cremeHeilt yucia 16, sanumiem Hepa-
182 < 525 < 163, RBamuces yucna 525 e

Sallvucs yuchia 242 B

BenceTee 256 =

DUYaAviny TTTO{"'I"'IJ’Q Ir-

LA VY Ne - ¥l

aTepuUdHO! cucTreme Gymer uMeTs Tpu nudpsl. Pasgenum 525

2 mespix ¥ 13 B ocTaTke, uﬂeﬁosaTeJ BHO,
IlleCTHaXIATepUYHON 3amucu 525 — 2. B
gpencTaBleHud 525 paBHa 0. 3amensieM 13 Ha COOTBETCTBYIO-
myw IlecTHaxmarTepudnyo nudpy D, B pesyiasTaTe moydaem
525 = 20D,

3aMeTHM, YTO BTOpPOil crnocob MepeBofia 3MEKTHBEH JHIIb
rorna, KOTAa HaM y»Ke U3BeCTHHI 3HaUeHUA BCeX CTelleHed yucia
P, KoTOpHIe He IPeBOCXORAT MCXoxpHoe uducio. Ho mpeumyure-
GTBO TaKOr0 MeTOfa COCTOUT B eCTeCTBEHHOM IOpAIKe 3alHCH
moNyduBIINXCSA P-WYHHIX nudp (crneBa HampaBo), YTO OBIBaeT
Ba)KHO IIPH IPOTpaMMHUPOBaHUY: ouepefHasd MoxydeHHasd nudpa
cpady ’Ke MOXKeT BHIBOXMTHCA Ha Medars. B mepBoM »xe cmocoGe
nepeBofia Bce U(pEI TPeOYIOT IpefBapUTEIbHOrO 3aNIOMUHAHUSA
IJA TocJenylomleil pacle4aTKU pesyjbpTaTa B IOpAnKe, obpart-
HOM HX IOJYy4YeHUIO. 5

Ecnu y npobu ecThs HeHyJleBad IeJlasg 4acTh, TO OHa Iepe-
BORUTCS U3 NECATUYHON CHUCTeMBl B P-WUHYIO OTAENRHO, CM.
maparpa® 3.4. CdopmynupyeMm mnpaBusia IepeBoja ApoOHOM
YaCTH.

TMaua npaBUJbHAd KOHEYHAA pecATHYHASA

anad WiibHHaAd Koo Heodl 1

npo6s b. Ilo-

" IyCTUM, qTo B P-uunoit cucTeme Hallla IpOO6H b umeer BHUJ

b=20,b_ b .. (8 P-M4HOI1 cucTeMe APOOL MOYKET OKa3aThCs
u 6ec1<0Hequp1) Heoﬁxo;mmo HaiTu nudps b_j, by, b, ...
TIpupaBHAeM HCXOLHYIO ZECATHUYHYIO npobb b K ee pasBepHY-
Toit dopme (1.8) B P-uUHOH cHCTeMe CUMCJIEHUS

b=b Pl+b P2+ . +b P+ .. (3.4

VYMHOXHUM JIeByl0 (caMO 4YHCJIO) U IPaByI0 YaCTH BEIpake-
Husa (3.4) ma P. B mpaBoit yacTu nosy4um

b+ b P4+ b PR (3.5)

3Ha4uT mepsasd nudpa ApoGHOI YacTu 4uciaa b B P-U4HON cuc-
TeMe b_, paBRHa ILeJIOil YaCTH Pe3yJpTaTa YMHOMKEHHA NECATHY-
HO#l npo6u b ma P (0<b_, <P, CTpaBenIUBOCTS OTUX Hepa-
BEHCTB ciexyeT u3 Toro, uro 0 <b<1 um 0 < b.P <P).
Hpobuy uacTk De3YNKETATA YMHOXeHUA O0003HAYUM
depes b, To ecTs b = b_zP‘1 + ... b WP k+l ¢ omsTH YM-
HOXUM noJy4yeHHOe paBeHCTBO Ha P B pesyJibpTaTe cIpaBa
nonyuum b ,+ b p-1 + b PR+ U mesiasg 4acTh pe-

22 M T U T oeee T U gL i-i, _____ 14l

_g — BTOpO# MCKOMO# nudpe.

3yJbTara B nenoﬁ 4acTH paBHa b
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9TOT mpouecc HEOGXOAUMO IPOLOIKATH ,no TexX IMop, IIOKa
ApobHAA YacTh Pe3yJabTaTa YMHOYKEHHUS JIeBOM 4acTH He OyAeT
PaBHA HYJIIO UIH He OyZeT BhleJeH IepHUo/ U3 MOBTOPAIOMIMXCS
nudp. MHorna mpomecc MOXMHO IIpepBaTh paHbIIe, eCIH YiKe
LOCTHIHyTa Heo0XOAHMad TOYHOCTDb BBIYHCJIECHHUH.

IloueMy BO3HHMKaeT BOIPOC O TOYHOCTH BbrYucaenuit? He-
TPYAHO NPUBECTH NPUMED, KOIJa OMHUCAHHBLIN IpoIecc mepeBoa
MOJKeT IPOAOJIKATECS GECKOHEUHO JI0JIr0, HAIPUMep, IIPH Iepe-
BOJie JecATHYHOH Apobu 0,1 B ABOMUHYIO CHCTEMYy CUMCIEHHS.
JToT mpomnecc TpebyeTcHd KOrAa-To MPepBaTh. A IIPEpPHIBAIOT €ro
AH60 TOrAa, KOTZa MBI MOYEM 3allucaTh 3Ty Apodb C yKasaHHeM
HeIlepHOANYECKON YaCTH U IepHoja, JU00 KOrja ye I0JTydeHO
Heo0X0MMOe KOJIMYEeCTBO 3HAYAIMX HUMDD M MOMKHO CUUTATH,
YTO JOCTHUTHYTa HeoOXOJUMAas TOYHOCThL HPeACTABIEHMS YHCIA
(MMeHHO Tak IOCTYNAOT IIPH IpPEACTABJICHUH NBOMYHHIX ApOGei

B KOMIIbIOTEpe, 0ApobHee 06 3TOM MOXKHO IIPOYUTATH B IJIaBe 7).

O/ie KOHEUHON # JaKe
nepno,unqecxoifx JAeCATUYHOR Apobu B P-HuHYyI0 cHCTeMy
Bcerga nonqu‘ca 1100 KOHeYHasA, JTu60 MepuogHIecKas
P-uzynan npobe. Heso B ToM, 4To A1060H MEPUOTTUECKON
Apobu COOTBETCTBYeT OGLIKHOBEHHASA Apobb, TO €cTh He-
KOTOpOe palnuoHajbHOe yuciao. IlepeBens 4yucnuTens M 3HAMeE-
HaTeJb 3TO# Apobu B P-HUYHYIO CHCTeMy M OPraHH30BAB JeJeHHe
CTONGMKOM UHC/IUTeNs Ha 3HAMEHATeNb, Mbl IOJYYUM P-wunyio
Apobs. Tax KaK KOJMMYECTBO Pa3IHUHBIX OCTATKOB IIPU [eJeHUU
Ha mobo# HaTypaJbHBIH 3HaMeHAaTeJb KOHEYHO, TO €CIH IIpO-
Iecc JeneHus 0eCKOHeuYeH, TO OCTATKM 06S3aTeIbHO HAUHYT II0-

BTOPATbCA, 00pal3ys mepuom. s

i -

Ccopmynupyem omucaHHBIE BBILIE IIPABUJIA IepPeBOJA 4ECH-
THYHBIX poeit B P-HYHYIO CHCTEMY B BHJe AJrOpUTMA.

AJNropuTM nepeBoja MPaBHIBHON KOHEUHOH JeCATHYHOM Ipo6u
B P-MYHYI0 CHCTeMy CUMCJIEHHS:

y 1) ymuoncum ucxodnoe wucao na P (ocrosarnue Ho80ll cuc-
MmemsL CLUCNeHUA), YeNas Hacmb NOAYLEHHO20 NPoU36e-
denua asasemcsa nepeoil yuppoil nocie 3anamoil 8 UckKo-
mom wucne (yernas wacmo moxcem ObtMb KAK PABHA HYLI0,
max u 6btmbe Goavuie dedamu, HO OHA 6cez0a MeHblLe Yem
P, smo nossonaem 3anucamb ee 8 sude poHo odHoil
Yugpovi P-uunoll cucmemor cuucaerHUA);

. 2) dpobuyto uacms npoussedenus cnosa ymHomcum Ha P,

Yenyo 1acmb NOLYLeHH020 YUCIA 3AMEHACM H (I)py 8

Jleperoi YMcesx M3 OHOH MO3MITMOHMOM CHCTEMBbI CYMCICHM B APYTYIO 123
oot i

m P-uunoii cucmeme u npunucvieaem ee cnpasa K pe3yab-

- mamy,

3) svtnonnsem nynrm (2) do mex nop, noxa dpobras wacme
npous3eéederus He cmaHem PAasHOll HYRI0, ULU He 8blde-
aumcs nepuod (Opobras wacme oKaxcemca pasHoil yxrce
nosyyuaeuieiica parnee OpobHOI wacmu npouseederus).

Ipumvep 3.18. Ilepesesem umcao 0,375 B ABOMUYHYIO CHCTEMY

CYUCIEHHUS.
0,375-2=0,75
0,75 -2=1,5
0,5 -2=1,0
Omeem: 0,375

0 — mepBasa nudpa pesyasraTa

1 — BTopas mudpa pesyasTaTa

1 — nocneguas nudpa pesynasTara
= 0,011,.

Hpumep 3.19. Ilepesenem uucao 0,515625 B yeTBepuuHyIo cuc-

TeMy CYHUCJIEHUS.

25 |2 — nepBas mu@pa pe3yabraTa
00— BTOpaA nmudpa Pe3ynsTaTAa

1 — mocnemuss mudpa pesyabrata
Omeem: 0,515625 = 0,201,.

254 =2,

2,06
0.25
=1,0

o
o
o)
N O
o o
[~
]

’

Ipumep 3.20. Ilepesesem uucio 0,109375 B HIeCTHAAIIATE PUY-

HYI0 CHCTEMY
0,109375-16= 1,75
0,75 16=12,0

1 — nepsasd nmudpa pesyabTaTa
C16 = 12 aBasercs nocaenseit
nudpoi UCKOMOH gpobu

Omeem: 0,109375 = 0,1C,.

Ilpumep 3.21. IlepeBesieM B NATEPUUYHYIO CHCTEMY CUHCIEHUS
qucnao 0,123.

0,123.5=0,615 0
0,615.5=3,075 3
0,075.5=0,375 0
0,375.5=1,875 1
0,875.5=4,375 4
HApobras wacTh moOCAefHErc TNPOU3BEJEHHS paBHA YiKe

BCTpeuapmeiica paree ApoOHONM uyacTu, clefoBaTeNbHO, IIOCJel-
HUe nBe mudpsl oﬁpaaymT nepuoj] NATEPUUYHOU APo6H.

geim: AN
vimeem.: G 123 = 0 U3G(1‘.l)
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. IIpumep 3.22. \u.(ut,nuot’,‘hfu

i

‘ ! IKOHOMUKU, cmamucmu u

‘ Hecartunysoe 4meio 4
|

(AAAnsenn

30(,‘“ PCIBeHHbil YHuUueepcumem
ungpopmamuru, 1996 2.)

5m epeBeJm B YETBEPTUYHYIO CHC-

O .

J

% 3) croxcum wucno, 06pa308arnHoOe «LUULHUMUY YyUuPpamu,
C Hucaonm, uupc’i.’)'Gé’(iHi-tbifri npasviiii k yugpamu npo-
MeNCYmouH020 Pe3yLbmama;

eciU KOAUYeCme0 yudp 6 noryiusuiemca pesyremame
CONHCEHUA OONville, Yem k, mo npoyecc credyem nosmo-

pums ¢ (2);
ecilu KOMUHecCmao UUPP pe3yrbmama CJLONEHUA Cmaao

TeMV CYHCIACHUSR e

1y Lianuiacnunaia. llﬂ.ﬂll’l 19

ITockoneky Hanmo HakTH
‘ AJOCTaTOYHO IIepeBecTH B ‘{ETBepTH‘IHyIO CHCTEMY CYHCIIEeHUs
| ApoOHYIO 4YacTb, To ecTb yuciao 0,45. Umeem:

9-yi0 mudpy mocae 3amATOI.
1 un

dnv mocne zamaToir
el od

Y AVL0AT Sailaid,

| 8 ' 35'2 - §'§ PasHbLM KORULecm8Y yudp nepuoda ucxodnoii dpobu, mo
0'2 :4 ;0'3 nepuod npouseedenus pagen nociedHnemy pesyivmamy
‘ 0’ 8 4=3 ’2 CYMMUPOBAHUA,
! ’ =3,

Henepuoduyeckas (Yeras — OnA YWUCIMO NepuodudecKux
dpobeil) wacmov pe3yabmama pasra cymme wucer, o6paso-
BAHHBLX U3 «AUULHUX» YUDD Kaldozo amana.

(mpobHas YacThb COBIANA C y»Ke BCTpedaBieics paHee).
ITonyyunu Geckomeunyio ApoGb ¢ mepuozoMm (30) um Heme-
pHOAUYECKON! YaCTbIO, paBHOM 1.
Taxum obpasom 0,45 = 0,1(30),.

Ecnu xe y ucxohHO# Ipo6HM HM3HAYANLHO Obljla CBOSA Helle-

Haiinem reneps 1999-y1o nudpy storo 4yucia. Ilepsas mudpa
Imocjie 3amATOR — eAMHHNA; ocTaloTca eme 1998 nudp, Haxons-
IUXCA B Iepuoauyeckoi dactu. Yumcimo 1998 wernoe, T.e. moc-
JeA0BaTEJIbHOCTD M3 JByX III/I(pp (OU) IIOBTOPHUTCA IeJI0e YHUCIIO
pas. IlosTomy 1999-0it nudppoir 6yzer O.

Omeem: 1999-as nudpa — HOAb.

3.6. MepeBop, 6eckoHe4YHOH nepuoaUYeCcKon
AecATUYHON Apo6u B P-uyHyio

Hana 6Gecxoneunas mepuogudecKas NecATHYHAS APOGb.
Tpebyercs nepeBecTH ee B P-MYHYIO CHCTEMY CUUCICHHA.
i A [Ia peinenua 3agady BOCIONB3yeMCs a/IrOPUTMOM,
i IpuBeJeHHLIM B naparpade 3.5. Ho a1s monydenus mpa-
BHJIBHOTO De3yJbTaTa CHavalla HeOOXOAMMO Hay4YUTLCHA

NPaBWIBHO YMHOXAaTh I€PHoJ APOOHM Ha IPOU3BOJBLHOE YUCIIO.

IIpaBui0 yMHOKEHHS TepHONa NMPaBUILHON APO6M Ha mpou3-
BOJIbHOE YHCIIO:

1) ecau npu ymuomenuu nepuoda Opobu Ha Hexomopoe
HUCO KORUYECME0 YUPP 6 NpouseedeHuu pagHo Koruwe
cmey yugp 6 nepuode ucxodHozo wucaa, mo nepuod pe-
3YyLomama pagen NOLYLEHHOMY NPOU3BEACHUI), Nepexo-
dum k (6), 6 npomusrom cayvae x (2);

2) «ruwnumu» yugpamu 6ydem cuumams n—k nepsvix
caesa yugp pesyroemama, 20e n — Koauwecmeo yudp 6
pesyremame, k — konuvecmeo yugp 8 nepuode
Holl dpobu;

ucxo0-

puoaudecKada 4aCTb, TO YMHOMXHUTH TaK}Xe cliedyeT U ee, a 3aTeM

CJIOMKHUTH C PE3yaAbTaTOM yMHOMXKEHHudA IIepHoja.

/NNy O

Tipumep 3.23. Brimonaum ymuoxeHue 0,(09)-8.
Tak kak B Iepuoie MCXONHOH Apobu ABe nudpsl, ¥ B IDO-
ussegeHuu nepuoga (09) ma 8 Takcke ABe NMUMDDHI, TO IEPUOA
pesyJabTaTa paBeH MOJyUYHUBUIEMYCH IIPOU3BEICHUIO.
Omeem: 0,(09)-8 = 0,(72).

nnuwmn 3.24. Rmrm_m-mnvr YMHOXEHUE 0,(7).16

e i = TN
YMHoxcHM epuon npoﬁn Ha 16: 7.16 = 112. B mepuoge
Jpobu ogHa nudpa, a B IpouU3BeleHUU — Tpil nudpsi. Ciego-
BaTeJbHO «JIHIIHUMHU» ABJAIOTCA JBe JieBble nMUMpPHI, 00pasylo-
mue yucao 11. IIpubasus 11 k 2, monyuum 13, 4yTo onaATh
IIpeBBIIaeT UCXOAHYIO JJUHY Ilepuofa Ha oAHy nudpy. BHOBL
CIOKHM «JIMINHee» 4Yucao 1 ¢ mpaBoil nmudpoir peayasTara,
1 + 3 = 4. KonuvecTso miidp pesynbTaTa paBHO KOJUYECTBY
nudp B nepuoje UCXoAHOMHR [pobu, ciIefoBATEILHO, IEPHOA IIPO-
usBenenus paseH 4. lenasa »ke uacTs pesylbTaTa YMHOMXEHUA
PaBra 11 + 1 = 12 (B mpomecce ee GOPMUPOBAHUSA YIACTBYIOT
TOJIBKO «JHIIHUEe» NUDDPEI).
Omeem: 0,(7)-16 = 12,(4).

Ilpumep 3.25. Brimonuum ymuoxcenme 0,7(6)-12.

CHayana yMHOXHMM Ha 12 IICDHOAHUYECKYIO UaCTb.
6.12 = 72. B monyumBIIEeMcH IPOM3BEJEHHM ABe LHUMPH, a B
HCXonHOM mepuole — onaHa. ClenoBaTeNbHO, «JHIIHee» YHUCJIO
PaBHO 7, pesynapTaT caoxeHus paeeH 2 + 7 = 9. B moayuwus-
IleMca yucese KOAMYECTBO HUMDP PABHO KOJHYECTBY IHUGMD B
Hepuone ucxozHo#l ApobH, T.e. IepHoj IpPOU3BEIeHUs paseH 9.

eHEDHOHWWP("R'ﬂﬂ qacTh TIh()IT’%RPTIPHV[H nam-m PHW HCTR EH,,OMY
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«muuiHemMy» yucay — 7. Taxkum oGpasom, 0,0(6)- 12 0,7(9 )
= 0,8 (3aecs UCIONAL30BaHA SKBH IBAJIEHTHOCTh JBYX (OPM 3ailu

CH KOHEYHBIX npoleit).

3aTeM yMHOXHKM Ha 12 HemepHoOgMUYECKYIO YACTh MCXOLHOM

npo6u 0,7.12 = 8,4.

Omeem: 0,7(6)-12 = 8,4 + 0,8 = 9,2.

Temeps nepesoz B P-UYHYI0 CHCTEMY AaXke IePHOAUYECKUX APO-

Geil MOXHO OCYINeCTBIATH 10 IpaBHJaM maparpacda 3.5.
PaccmoTpuM npumMeps! epeBoja NePUOAUYECKUX APOGel U3

AEeCATUYHOW CHCTEMBI CUMCIeHUS B P-H4YHYIO cHCTeMy.

ITIpumep 3.26. Ilecatuunyio apo6s 0,7(6) mepeseseM B ABeHAan-
aTepUUYHYI0 CUCTEMY CUHCJIEHHUA.

0,7(6)-12=9,2 (mepsas nudpa pesyasrata — 9);

0,2 12=2,4 (Bropas nudpa pesyabrata — 2);

0,4 12=4,8 (TpeTbs mUdpAa pesdyabTaTa — 4);

0,8 '12=09,6 (ueTBepTras nUdpa pe3yabTara — 9);

0,6 :12=7,2 (nudppoii 73axaHUUBAETCA MEPHOL
be3yseTaTa, }{QTnhRTH HAUUHALTCH CO
BTOpOIi ero nmppbl),

0,2 12=2,4 (BTOpaH CTPOKA COBIIaJaeT C II1eCTOH

HBJIHeTCH Hepnonm{ecxon
ABEHAANATepUIHON APOObHIO).
Omeem: 0,7(6).. = 0, 012407\

71U

Itpumep 3.27. lecatuunyo apobb 0,(7) nepeBefieM B IIECTHAJ-
NaTepPUUYHYIO CHCTEMY.

0,(7)-16=12, (4)

0,(4)16= 7,(1)

0,(1)-16= 1,(7)

(nepBas nudpa pesynsraTa — C);
(BTOpas nudpa pesyasTata — 7);
(TpeTha nudpa pesyabTaTa — 1, oHA XKe

ABJSETCA NoceHel NudPoi Nepuosa).
Omeem: 0,(7);, = 0,(C71),.

Bropoii cmoco6 mepeBoza COCTOHT B TOM, 4TO nw00ylo me-
PHOAUUECKYIO JPOOb MOMKHO IPEACTABUTHL B BHUIE OGBIKHOBEH-
HOU, 3aTeM IeJOYHCICeHHbIe YHUCIHUTEeNb U 3HaMEHaTelb nmepe-
BeCTH B P-uwunyio cnc'remy, U yxe B Hedl BHOBb NIpeo6pa3oBaTh
AAT T TATIATINATIITEI YA 7T X Y I

COLIKHOBEHHYIC Apodp B P- HWYHYI0, OPTaHU30BaAB JeJIeHHue CTOJ-
OMKOM TaK, KaK aTO IIOKA3aHO B maparpade 2.3.

IIpumep 3.28. Jlecaruunyio npo6s 0,(3) mepesemeM B JTBOUYHYIO
CHCTEMY. 1 1
0,(3) = =0,(0

3711,

(TlepeBOJ YHCEN H3 OXHOH MO3HIHOHHOI CHCTeMbI CYHCIEHHS B APYTIYIO 127
' am——

3.7. TepeBop uucen u3 P-u4HOM CUCTEMbI B Q-UYHYIO

.

OOBIYHO CHAYaAJa YUCJIO IepeBOgAT U3 P-wuHON cucTeMBb! B

___________ e ET AN T s TraaATTE IS TTOo o TS 1.2 9 nomans

3 2 ST
necaln\inyw, HCIIOJIB3YyA IIpaBulJia ua.pa.lpalyun 9.1-9.9, sdltm

.I'I3 JIECHTH‘IHOH CHCTEMBI II€PEBOLAT B Q HYHYIO CHCTEeMy IIO

mpasmiaM maparpagos 3.4-3.6. Ilpu Taxom imzxxozxe BCE BBI-
quCJAeHUS MOXXHO IIPOM3BOAMTH B IIPUBBIYHOHN 11d Hac Jgecs-
TUYHON CUCTEME CUUCIEHUS.

Il Toro 4TOGH! CHeaTh IepeBoJ HeloCPeACTBeHHO, MHHY A
ZECATUYHYIO CHCTeMy, HeOoOXOJUMO BBINHUCATL TaONHUIy YMHO-
sKeHUSA U CJOMEeHUS B Q-UUYHON HUiIu B P-WYHOH CHCTEME CYHC-
JIeHUS ¥ IpOoJeaaTh NeHCTBUSA, aHAJOTUYHbIE AJITOPUTMAM IIapa-
rpados 3.1-3.3 unu 3.4-3.6 cOOTBETCTBEHHO, TOJBKO IPOU3BOLA
BCe BBIUMCJIEHUSA COIVIACHO BBIMMCAHHBIM TAOJHNIAM B Q-UYHOH
WIY, COOTBETCTBEHHO, B P-muHO# cucreme.

Hpumep 3.29. IlepeBeaeM B ABOMYHYIO cucTeMy npo6b 20,1;,
IIpOU3BOAS BCe apudMeTHIeCKHe JefiCTBUA B ABOMYHOH cHCTeMe

cyue nroymwa®
HriCvalrizivie

Nn 11
U -

1 9 tdg i !(
2

L1
"3

3.8. Bonpocobl U OTBETHI

1. ITepeBequre B AeCATHIHYIO CHCTEMY CYMCICHUS UHMCIA, 3AIIUCAH-
HbI€ B IATEPUYHOM CUCTEME CUUCICHUS:
1,5 801,;121234,.
Pewernue.
1) OueBugHO, UTO 1,= 15.

2) 301, = 3.5 + 0.5+ 1 = 76,,.

8) 121234, = 1.5% + 2.5* + 1.5% + 2.5% + 3.5 + 4. Bocnonsayem-
ca cxemoii I'opHepa /I BBIMKMCJIEHWS 3TOr0 MHOrOWIEHa (CM.
n.3.1).

1.5+ 254 +1.5%5+252+85+4=
=(((15+2)5+1H+2)5+8)-5+4=
((7.5+1)5+2)5+3)5+4=
((36.5+2)5+3)5+4=(1825+3)6+4=

=918.5 + 4 = 4569.

_____________ 1

at1aq A
UJI.EJJ,UHdl CJIbHO, 141404
JLS

]

2. ITKONBHEIN KANBKY)
JIEHUA U AJIA BBIBOJG YHCIA HaA 9KpPaHe mMeeT TOJbKO YeThipe
3HaKoMecTa. C KAKMM CaMbIM OOJBINUM AECATHYHBIM YHCJIOM,

arop pﬂﬁm‘aw B TPOUYHOM CHCTeMEe CUHC-

4+ U HEAVL

a
IlepepefeHHbIM, KOHEYHO, B ’"p"ﬁ‘{dym CUCTeMYy CHHCIICHNAA, Mbl

MoxKeM paboraTh?
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3.

Peueriue.

B rTpomusoit cmcreme cumcnenus HUCIIONB3YIOTCA
nubpse1 0, 1, 2. Camoe Gosbimoe YUCIIO, KOTOPOe MOXCHO BELICBE-
THTD HA 9KpaHe KaJlbKyasaropa — 2222. ITo anropurmy, olmcan-
HOMY B II. 3.1, IlepeBefeM 5To TPOMYHOE UKCIIO B RECATHYHYIO
CHCTeMy CUHCJIeHNUA, IIoOAyuYnuM oTrer {0

Tpebyerca BrIGpars 5 pasnWUYHBIX EpDb TakK, 4YTOOBI C HX IIOMO-
b0 MOXKHO OBLTO B3BECHUTS J1060i rpy3 1o 30 KI BKITIOUATEID-
HO IIpH yCJTIOBAM, YTO I'MPH CTaBATCH TOJHLKO HA OAHY Yallly
BeCoB. (JTa 3afaya IPHBEAEHA B KHATE 3HAMEHHATOTO MATEMATH-
Ka XIIT Beka Jleonappgo ITmsanckoro. Droii ke 3azaueil mHTEpE-
coBajicsa JI. Ditnep.)

Pewerue. O4yeBrHO, UTO CyMMa BCEX THpPL AOJKHA OBITHL He
menbinte 30 Kr. Ho aroro, Komeuno, HegocraTouno. Yro6n: B3Be-
CATH HEKOTODHIA IPy3, IIOMeIlas TMPH TOJNLKO Ha OXHY Yalrky
BECOB, HAJO IIPEACTABATEL €ro BeC B BHAE CYMMBI BECOB HMMEO-
Imuxca rupb. IIpn aToM Kaskaas rups foisxHa Gparsesa He 6oJiee
OJHOrO pasa.

ITycrs BRIGpanHbIe HAMY THPH HMEIOT BeC P1» Py Py Py» Py Torna

I'pys BecoM @ < 30 KI MOXKHO IIPEACTABATEH TAKKM obpasom

4
rAe Kaxaeli Koadduumenr pasen 1, ecnum rm

BeCHl, wiu 0, ecyiit rupei He I0IL3YEMCH.

Iipu rakoif mocranoBKe BoIlpoca BHAHO CXOACTBO C IIpexCTaBiie-

HHEeM YHCJIA @ B IBomYHOM crcreme curcnernsa. Hyxno 5 kave-

CTBE BECA THPb P, Py, Py, Py» Py B3ATH CTENICHH JBOMKH, HAYWHAS
C HyJIeBoOii: p; = 1, p, = 2,p,= 4,p, = 8, py = 16.

Cymma p, + by + pg+p,+p. >80, a nwboe mHarypanbHOE
ypcyo @ < 30 MoKHO IIPEeACTABUTE 110 ¢opmye (1.7) B Buxe

- 0 1 2 3 4
Q=a,;-2°+ a, 2" + az-2“+ a,.2° + ag-2%,

3aMeTnM, UTO IOJIyYWBOIEECS pelleHue 3a/layrd He ABJIAETCSA
e[HCTBEHHBIM, HAIIPIMEDP, BMECTO 'MPH BECOM B IIECTHAXIATH
KHJIOTPAMM MOXCHO B3ATH IATHAALATHKHAIOTPAMMOBYIO THDIO.
TToxasxeM reneps, Kak fjia mo6oro rpysa, HMEIOIIero Bec, He IIpe-
Bocxoxamnit 30 kr, mogobpars Hy»kubie rupu. Iycrs, HaIpuMep,
HaZo B3BECUTD IPys BecoM 22 Kr. 3amunileM yncio 22 B ABOMIHOML
CHUCTEMe CUMCeHmg 22, = 101102. CriefoBaTeiibHO, HALO B3ATH
THpH BecoM 2 Kr, 4 Kr, 16 Kr, Tak Kak B [BOHYHOM IIpeNCTaBICHANA
9TOro YMCJia €AMHULLI CTOAT Ha BTOPOM, TPEeTLEM W IIATOM MeCTe
CHpaBa. STH MeCTa COOTBETCTBYIOT NEPBOH, BTOPOl YeTBepTOi
CTeIleHsIM YKCJIa ABa. :

IlepeBon YHCeX H3 ONHOI NMO3HIIHOHHOM CHCTEMBI CYHCICHH B APYrylo 129
—

3.9.

KOHTpO/bHbIE BONPOCHI W YNpaXHeHus

1. IlepeBemuTe B JeCITHYHYIO CHCTEMY CIHMC/IEHNS IMCIIA, 3AlICAHHbIe

7.

9.

10,

B JEOMYHOM CHACTEME CUHCIEHUA (ABOMYHBIE UM CIA):

ANNN | 1NANNITNATINATNA | 1T1NANTNT Y
12; 101,; 10000,; 1000101010,; 11001011,.

Kakxoe MaKCHMAJILHOE YHCJIO MOKHO 3allBCATh B ABOMYHOM CHC-

TeMe CUMCJIeHMA HaTbio mudpammn?

IlepeBeCTH M3 JIBOMYHOH CHCTEMBI B JeCATHYHYIO Hncia
oHeY-

0,0(0011),, 0,(001),,. 3necs B cKoGKax yKasaH Ilepmox Oeck

HOH IBOMYHOM ApobH.

IlepeBeuTe XeCATHYHOE YACJIO H2 B XBOMYHYIO, BOCbMEPHIHYIO

u 11-pruEyI0 CHCTEMBI CUMC/ICHNIA.

IlepeBenuTe CleAyIOINe YACIA B JECATHUHYIO CHCTEMY CUHCIIE-

maa: 123,; 128,4,; 203,545 0,(C)y4.

ITepeBenure umcio 1998 B cucreMy CUMCJIEHHS C OCHOBaHHEM,

paBHEIM BallleMy Bo3pacry. MoskeT Jin B HOBOIL CHCTeMe CUnclie-

TrTaAN a e Ta BLITL rrnnﬁnLrM?

HisA OOAyYnBIIeeca Yucic O5ITh ZpolCHEIM

IlepeBexuTe CIAeAVIOIIHAE ECATHIHBIE APOOK B TPOMYHYIO K BOCh-

MepuyHYI0 cucremsl cuucnenns: 0,1; 0,3; 0,8; 0,(1); 0,(3); 0,(8);

0,13(18).

WTE B BOCLME
puuHyIO Kpobh BF
IoxcymTaiiTe KOJIMYECTBO HCITOIH3YEMBIX ollepalnil (CI0MKEeHN A
H YMHOKEHHS) IIpA BBIUMCJICEHHH JeCATHYHOI'O 3HAUEHA S UNCIa
ABCDAY, ; 110 pa3BepayTo# (popMe 3allUCH K IIO0 CXeMe I'oprepa.
CuuTaeM, 4To olepalny BO3BEJEHNAA B CTEIIeHb HET.

B sagaue o uygake-MaTeMaTHKe, BOCCTAHOBHUTE BCe YKCJa B Z1eCs-
THYHOM cHCTeMe CUHMCIeHusa. «5I OKOHUMII KypC YHUBEPCHTETa
44 ner ot poxy. Cuycra rox, 100-1eTHEM MOJIOABIM YEJIOBEKOM,
A )KeHnICA Ha 34-erneit esymke. He3naunTebHAA Pa3HHAIA B
BO3pacTe — Bcero 11 JieT — crmocoGcTBOBANA TOMY, YTO MBI SKHJIH
obmnmu naTepecaMu U Meuramu. CIyCTs HEMHOTO JIeT y MEHHA
yke 6blsia MasleHbKaA ceMbsa U3 10 gereit. asmoBarus a1 monay-
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Yyax B Mecsr, scero 200 py0seil, 13 KOTOPBIX 10 [PUXOARIOCH OT-

AaBaTh cecTpe, Tak 4To MBI C AeThMu kmim Ha 130 pyGiei B
MECTHLY.
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