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CUCTEMBI CYHUCJIEHHUA

Joxkrop GUILKO-MATEMATUNECKLEY HAYK
H. ArJoM

Kawgessle yncaa

IMeperie neBATE HATYPAJNBHEIX UMCEN
Mbl of03HAYAEM cCcHelHAJBHBEIMH 3HA-
KaMH

1,2,3,4,5,6, 7, 8, 9.

IMocTynaTs TakuM e ofpasom co Bee-
MH BCTPEYANIIMMHCH HA MPAKTHKE 4HC-
aamH 6u110 681 Heyg00HO. JHaxe ecan 0w
HamY norpefHOCTH OrpaHHMYHMBAIHCE
CYeTOM B Npefenax ThICAYH, HAKO OBIIO
OBl 3ANOMHHTE THICAYY CHEUHAJIBHBIX
anakoe, EcTecTBEeHHO, 4TO Y:e JA4aBHO
JIONH CTanM BeIGHpDATE TOT HAM HHOM
pﬂ,ﬂ; ¢HMYeBRIX+* YHCeJd H TOJBKO HX
ofo3HAYATE CHOEeMHAALBHBIMM 3HAKAMH,
Tawkopa, HanpuMep, pHMCKAf CHCTEMAa
CUHC/NEHHA (HYMepanMA), OCHOBAHHAA
HA KIHYEBBIX YHCIAX

1, 5, 10, 50, 100, 500, 1000.
JTH YHCIAa B PHMCKON cHeTeMe cyHee-
HuA ofosuavaroT GyRBEaAMH
I (em»), V (¢Bes), X (surcs), L (e3aBs),
C (sues), D (sges), 1 M (e3Ms),

Takue ofoaHAYEHHA YACTHYHO IIPOH-
30IIJH OT PHCYHKOB, H3o0pamaBuinx

R

HeKOTJa COOTBETCTEYIOMIHE YHCIHTEeIb-
uste (I — mamen, V — maATepHa ¢ pac-
CTABJIEHHBIMH NAaJbIaMH, X — ABe NH-
TepHH), & YACTHYHO ABJHAKTCH COKpa-

Dra crated Omna onybamkosansa B sHKeanrTes M 6
aa 1970 rog.
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WEHHAMM JATHHCKHX cJjoB (centum —
cro, demimille — nareeor, mille — ThI-
cAua).

Tark ®axk pHMCKAA CHCTEMa HyMe-
PALMH HYHMHA HAM TOJABKO AJAA IpPH-
Mepa, MBI PACCMOTPHM ee B DoJee gpep-
HeM, YIPOIeHHOM BADHAHTE, KOP A8 YHC-
a0 sdeTeipe» nucagock B BHge IIII,
a He B mHge IV. Yueno 3477 B
9TOH CTAPOPHMCKON cHcTeMe 3anHchiBa-
eTCA TAaK:

MMMCCCCLXXVII=3 - 1000}
+4 -100450+4+2 -10+45+2.

AHANOHYHO TOCTYMAET KACCHP,
HMEIIHH JeHeKHbIe KYTOPLL JOCTOHH-
cteom B 100 py6aeit, 50 pyGmneii,
25 py6Gaeit, 10 pvoneit, 5 pyGmaeit,
3 pyoas u 1 py6ae. Hdna wxaccHpa
KINHYeBEIMH ABMNAKMTCH 4YHCIA

100, 50, 25, 10, 5, 3 u 1.

JHenaa BRINIATHTE, cra;kem, 499 pyb-
neil, OH BRIIAET CHAYAJA CTOJBKO COTEH-
HEIX OymMarer, CHKOJLKO BOZMOMHO,
yToOLl HE BEIGATE JIHUIHETO:

499=4 - 100+99

3aTeM OH BBIJAET CTOJLBKO KYINIOpP IO
50 pyGmeil, cROMBKO BOZMOMKHO, YTOGHI
BEIIATE HE EGJIE.‘E OCTABIIHXCH K BRIILJIATE
99 pybmeii:

499=4 - 100+1 - 50-+49,

H 7. A, Hueorga y Hero Momer MHo-
JNYYHTECH OCTATOK MeHbIIe, YeM CJIe/ Y-
ee KAWueroe guciao. Taxk Oviaer B HA-
ureM mpHMepe Noctje BeIAaYH JBYX necH-
THPYBIEBOK

499=4 - 10041 - 5041 - 25+
+2 -10+4-4.

Cneaymwouiee KJIOUYeBOe MHCIO0 PABHO 3,
OOHAKO TAK HKak 4<"5, To natupybne-
BOK BRIIABATE He Tpuaerca. Ho ana nmon-
HOTHI KAPTHHE MOXHO CYHTATE, YTO DBI-
a0 BeigaHo 0 naTupyOIeBOK, M BRJIO-

IR
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yuTh B cymmy cJaaraemoe 0. 5. Bea
npoieaypa seigads 499 py6aelt sanu-
WeTCA TaK:

499=4. 100+1. 50+1- 25+
+2- 1040+ 541. 341. 1,

Honpobyvem Tenepk obobIiIUTE CKASAH-
HOE¢, B3AB B KaYeCcTBe IIocaelJOBATENIb-
HOCTH KAWYeBblE 4Yncen («Dasucas) amo-
0y10 MOCNenoBRAaTENBHOCTE BO3PACTAN0-
IHX HATYPAJBHBIX YHCEmN:

go=1<q|<<@o<"..<<{, .. (1)

OnMigesM, Kak NOJAYYHTE 3J4lHCE MpO-
M3IBONBHOTO yuena N g cucreme oque-
nenuR ¢ Gasucom (1).

B nocnegosaTensHocTH (1) KAO4YeBBIX

ypceq HAXOOMM camoe HOABIIOE YHCIO -

g, He npesocxogamee N, Jerum N
Ha ¢, W noaydaem (HemosaHoe) YacTHOe
ﬂﬂ H OCTATODH ]"n_ll

N=a,q,+r,_ rRe 0<r,1<<q,

Iepsetit ocTaTok r,_, JeaHM Ha cie-
AVIOLIee RITIOYEBOS YUCIAO §,_;. lloay-
yaem

Fae1=8n Q1T ez
rae
0<r, a<<¢n_»
HITH
N=a,g,+as_1qn1+Tr-2

(BaMeThbTe, 4TO MBI He HCK/IIOYAEM 3HeCh
H TOT cayuai, xorma r,_,=0,— B 3TOM
cayyae Bee NMocJeAyonHe YacTHEE H OC-
TaTKH OGyayr pasHel Hyaw!) Temeps
HOBBIff oOCTATOK r,_, MeJHM Ha ¢, .
ME! TOJIYYaeM

Foa=0q_9Q, _3+Fp s
rae
ﬁﬂrn—a‘iﬂn—z‘

HIH

N=a,0,+8, 19n1+8u_3Gn_2+Tn_3

HT A
B koHume KOHIOB, pasge/lHB Ipei-
nocJIeIHWH OCTATOK 'y HA ¢, NOJY4YaeM

N=auqn+au_1@n-1+..
et a2 +a1q,+ro,

1A
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roe
ﬂi_\_rr‘{:q Ls

(Tark wax go=1, To genMTh Ha Hero
sTOCHegHHIT OCTATOKs ry MIJIHIIHE:
ACHO, Y4YTO ﬂ_]-‘—"ﬂ{]ﬁ'u:ﬂn.j

IIpakTuyeckn nogofHOe MHOTOKpAT-
HOE generHe obbINHO 3aTHCBIBAIOT CJIHT-
Ho. Hawr sto genmaercs, MBI MORaMeM
Ha yxe pasobpaHHOM npHMepe 3alHCH

cyMMel B 499 pybaeit B ecHoTeME
HACCHDAaS
J Ly H}ﬂ
400 |7
v | 60
50 |1
iu | 25
25 |1
1 |10 e 499=4-.100+1-50+
20 [ 2 +1.254-2.104-0.-5+
|5 +1.3+1:1,
0o
|8
3]
111
1]

(3mecky Bce wacTHEIE @, d,_, M T. I
HabpaHel KpacHEIMM uudpaMu, a caMmo
gueno N M ocTaTkH
H T. §.,— CHHHMH.)

I“l'r—ll rnv—!

MoanmHOHHBIE CHCTEMEI CYHCTEHHMA

BeposarHo, BBl Yyie gorafajHch, YTO
B cayuae Gaauca

qo=1, q:=10, ¢.=10% .., ¢,=10", ...

Mbl GyzeM HMeTs geno ¢ obuoge-
yonorpebuTenpHON decATuyHOL cHOTEeMOM
cuncnenna, Ho Bmecte Toro utofnl
TIHCATE, CHEMEM,

4 +10°+0 -10°43 -10°40 - 10°+
+1+1047,

MBI MHImeMm npocto 403017.
Pacceannwrit Mo yepecyyp NYHKTY-
ANBHEIH KAcCHDP Mor OBl [MPHMOTOBHTE
OJA 3ANHCH CBOHX BhIIAY BeJOMOCTE,
rge 4HCea0 BEIDAHHBIX KyNKpP PAzHOTO
HSOCTOMHCTEA 3AHOCHJIOCE OBl B OTIe]k-
HBl® ¢ToabuEl, B Tamxoff BegomMocTH
BEIZAYa 499 pybaeill prirnagena O
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TakK:

100 | 50 | 25 10 | & 3 1

499 | 4 1 1 2 0|1 1
L
MoxHo cKazaTk, YTO B «CHCTEME

CUHCAeHMSA KaccHpas yucso 499 zanu-
CBIBAETCA B BHIE

4112011.

CueTeMbl CHHMCMeHWs, POACTEEHHLIE
pazofipaHHBIM B HOCAefHHX ABYX IIpH-
mepax {T. e. pecaruuHoil cHeTeme
CUMCIEHHMA H ¢CHCTEMe KaccHpas), Ha-
3LIBAIOTCA ROJULUOHHBMUY (0 3HAMEHHH
OTOr0 BBIDAMEHHA MLl eLE CKaMeMm
HExe). Bmecro rpomMozaroll sanueu

N=a,q,+ 80— 1Ja—1+...

et @2ga4-aiq, +aq
B NO3UUHOHHOH cHCTeMe cUMCeJIeHHA ¢ §a-
amcom (1) vaobHo noas30BaATECH GOJEe
HOMIAKTHOH s3anuceio #3 n-+1 snud-
Dbls

a-,.?ﬂ-ﬂ_p..ﬂ-_:lﬂqam

IIpu aroM npegmonaraeTcs, YTo <«uud-
pEl» @, TOAY4YeHBl Tem CcrocoGom (aJ-
FOPHTMOM ), KOTOPEI GB1J ONHCAH BRINIE,

Ha sroro onucaHus ACHO, 4TO B 34-
JAaHHOM ﬁam«m& Kaxjoe HATYPAJBHOE
yneao N 3anuckiBaeTcHd e€IHHCTEEHHBIM
obpasom. [danee, rag KaxK <CcTApLIaf
uwdpasr 0, TOAYYALTER KAK YACTHOE
or geneHuda Ha ¢, uyweaa N, roropoe
Mo YCJNOBHK) MeHbile g,., (MO0 HHaye
Mbl Hadanw 6ur ¢ genenus N Ha
4.1, @& HE HA 'gr!!}! TO ﬂH{:QH‘-}-IKQH“
ITosromy, ecnu 4acTHoe ¢,.,/¢, 3AKJIIO-
YeHO MEeHIY  UennimMu  unenamu A
H A—1;

Tna
A—1< it gy,

«nudpas a, He npesocxogur A—1,
T. € OHA MOKET NpHHHMATE A 3HAa-
yeHHii;

a,=0, vnu 1, uau 2, .., HIH A—1,

{Bnipouem ana scTapureits HudpPEl YHcIa
aHavenne a,—0 Takme MOMHO HCKIIO-
YHTE.)

Anpamoruuno uugpa a,_, MOIy4YaeTcH
B Ipolecce JesleHHA «IepBOros OCTATKAa
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r._, Ha ¢,_,. Ho Tark rak
rn—l"::!?ﬂ*
TO
Fa
(- ST T

JTO paccymfeHne MOMHO pacnpo-
CTPAHMTE M HA BCe [ApYrHe ULH(PLL
B HJACTHOCTH, TaK HaK nochaegHad
uupa @, NOpocTo copMajgaer ¢ 400~
CAeIHHM# OCTATKOM Iy, TOJYyYeHHBIM
NpH JeleHdH HA g, TO Q) MOMKET IpH-
HHUMATE | 3HaAYEHHH:

ap=0, wau 1, wam 2, .., uauw g,—1.

Jo moauuHoHHOH cHeTeMBI CYHCIIEHHA
AWM ZOmWNH He cpaay. OgupM H3 3a-
TPYAHEHHH Koaro ObLIO OTCYTCTEHE HHC-
Ja ¢HYNbs (M COCIMAJNBHOMO IHAKA AJIA
aToro 4ucna). Bnepewie amag Hyna
NMOABMJACA B DPAMKAX 8a8UJIOHCKOU wie-
erudecarepuynoll cHCTeMBl CUMCIEHHA,
B BaBHIOHCKHX TeKCTAX, HANWCAHHBIX
XAPAKTEPHOH «KIMHOOHCBIO» (CM. DH-
CYHOK), uHcaa or 1 mo 59 sanuckisa-
JHCE [0 Jecaruvioll cHeTeMme.

Yer Teol T2 32 =7
Lo X =30

Ho ocHoeHoii g8 BaBMIOHCKONH Ma-
TeMATHEH Obijia ecTHAeCATEDHYHAA
CHCTEMA CYHCIeHMSA ¢ faiucom

1, 60, 60° 607, ..., 60", ...

Ho MBICAM MMETh CHenMaJbHBIH 3HAK
HYIA MATeMaTHKH, MOJLI0OBABUIHECH
KAHHOMHCEID, AOIIAM JOBOJBHO IO3I-
HO (BnpodeM, SaBejoMo He I03JHee
TPeTBETD BeKa 40 Hauiell apsi),

dHAK HYJIA BBIMIAIET TAK:

4

17
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Be! moiimere mocae STHX pasbAcHe-
HUI, 4TO 3anHChL

QIHAHALT YHCAD

2593292=12 - 60°+0 - 60°+
L91 - 60+ 32.

Ouens faH3KA K BaBMIOHCKOIN CHeTe-
Ma cCcYMCNeHWHR, NpPHHATAR B apesxeil
UMBHAMIANHMHE HHIeHmer Mai#a, obHras-
mux #Ha TeppuTopun Ilenrpansnoid Ame-
pukn. Coapanme sTol cHoreMBl cuHOJIe-
HHA OTHOCHTOCA K HAYAJIY HAIIeH 3pbI.
Ecnu BasuioHeras cHereMa oducne-
HHA HMeTa KOMOMHHPOBAHHBIN TecATHY-
HO-IIeCTHIeCATepHYHBIH XapakTep, ToO
cucTeMa maila Gbhlna naTepHYHO-ABAL-
parepwunoil. Ilepesie 19 ymcen zanu-
CRIBAJIHCE KOMOMHHpOBAHMEM YepTOY-
KM, obosmauaBmedl nATepry, H TOURM
{egMHMIEL):

’ :_' . i g_‘\
s i % uf.. Gl
10 12 é

16

Ho ocHoBHYH poaks Hrpada HCKa-
SHEHHAA IBASUATEDHYHAA CHCTEMA CUHC-
neuud. Ilpu zaguen uyuena «uudpbis
NOANHCEIBAJINCE OOHA TIOJA  APYVIOil,
npuyeM cTapuiell ABNAJACE BePXHAN
uuppa. TIpunaratenpHoe «HCKAMKEH-
Hafgs O3HAYAET BOT YTO: Tperbe —
nocae 1 u 20 — gnoyeBoe 4UHCIO B
cueTeMe Mala pappsfiock He 20%
X 20=20° a 18 - 20=360; nanee mwtu
18 - 20°, 18 - 20°, 18 - 20", CymecTro-
BAJIO M CcHellHalbHOoe o00ZHAYEeHHE IJA
HYJIA, HANDOMHHANIMee TOAV3AKpBITHIH
rias:

R

http://kvant. mccme.ru/1991/12/sistemy_schisleniya.htm

Page 10 of 19

kvant.mccme.ru

Bor HecKonbKO TNPHMEPOB 3aINHCH
YHCEJ B cHeTeMe mafis:

(1 -204+0=20, 19 -360L13 .20+
+13=7113, 10 - 3604+7=360T7).

OcHOBHOE OTJHYHE BAMHCH HYHCEN B
BABMJIOHCKON CHCTeMe CYMCJIeHHMA H B
cHeTeMe Mala oT pUMcKOH HyMepanHH
KAK paz ¥ JAKTIOYAeTCHE B eII03H-
IMOHHOMS TpPHHIKNE 2THX CHCTEM:
B TO BpeMa Kak Y pHMaax Oykea
I Bcerma osmavaer egunuuny, a V —
NATEPKY, He3ABHMCHMO oOT TOro, rje
aTH OYKBEI CTOAT, ¥ [OpPEeBHHX BaBH-
MOHAH M ¥ HHIeHuer mallfs aHavyeHue
suutpels CYIIECTBEHHO 3ABHCHT OT
IAHHMABMOr0 eX MecTa, HAH <«ITO3H-
uuis. MivMedHo NosTOMY TAKHE CHCTEMBI
aanmMcH  uMcen (K 4HMEJAY  KOTODBIX
NPHHALIEKHT H oflepacnpocTpaHeH-
Hafg +«JecATHYHAA CHCTeMAas, CO3JAHHAA
B Mugun 8 VIII—IX BB, MaM HeMHO-
ro paHblle) HARBIBAIOT NOZULLOHHBIMU,

YopasxHeduw

1. 3anmmure B +NoaHON CHOTEME KACOH-
pas (roe eHEANYEERIMHs SARTAOTCA CA0YVIOMNe
yueaa: 10000, 5000, 2500, 1000, 500, 300,
100, 50, 20, 15, 10, 5, 3, 2 u 1, orme-
YADIIHE BEIDAMCHHEM B xonefilKAX HeHHOCTAM
BCEX CYLECTRYIOMIAX GyMAMHRIX JeHer @ BCEX MO-
wer) cymmy 8 233 py6. 87 won 3anumate
OMEPANAY TieEpvetaa 23 387 wom B scHOTEMY
HACCHpAS € MOMOUILID «HENpePLIRHOND  Jone-
HuA» (oM. oo 18).

2. Tlpoutwrte pAnUCARHOE TI0 BABANORCKON
CHCTEME YHCI0

3. Ipourute sammcanmoe mo cHcTeme Mafis

11.10.2007
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HHCIO

2l

(3o camoe Goakwoe uweno, OOHAPYHEHHOE B
NAMATHVHAY KYALTYPH wMafin.)

CHeTeMBI CUHCTCHHENA
¢ 3amaHHEIM OCHOBAHHEM

Tax HASHBAKTCA CHCTEMBI CYHCTeHMS
¢ Dasucom

q=d'=1, q,=d'=d, g:=d’

. Qa = d3! gy= dli“" [2}

rae d — awoboe nenoe 4YHcAo, Goabiuee
eIMHHIEL. DTO YHCI0 HASBIBASTCH OCHO-
SarieM CHCTEMEl CYHCISHHA,

K yHeaAy TaxkuX CHCTEM IpHHAmTe-
HMHUT OOBYHAA [JecATHYHAS CHOTEMA
cuHeNMeHHA ¢ ocHoBanueM d=10, sapu-
JIOHCKAA mecTHaecATepHYHaa (d=60)
M TMOJYYHEBIIAA HIMPOKOE NpPHMeHeHHe
E NOCJeLHee BpeMsa B CBASH ¢ HYMIAMH
BEIUHCTHTEIBHOH TeXHHMKH JBOMYHAS
cucrema cuHcneHua (d=2). B cayugae
MpOH3BOJLHOIO OCHOBAHHA o TOBOPAT
o ed-uuHO» cHCoTEMe CUHCIIEHHH,

B d-munoil cucreMe cUHCTEHHA 3AMTHCH

N=¢t,n_...020208

HMeeT CAeIYVIOMIHH CcMEICTT:
N=ad"+a,_d""+...
o+ 02d” +a,d +ay.
Aeno, 4T0 Rampas undpa B 3amHCH
yuena no d-wynoll cueTeMe CUHCIeHMS
MOMeT NPHHHMATL JHINE d 3HAYEHMH:
O, wmu 1, wan 2, mm 3, ..., mm d—1,
B uacrmocTH, ecnn d=10 mu, enemoma-
TeIsHO, O83HC CcHCTEMBl CYHCIEHHA

http://kvant. mccme.ru/1991/12/sistemy_schisleniya.htm
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HMeeT BHJ
go=1, g,=10, g:=100, g:=1000,...

MBI NPHXOAHM K ofljenpHHATOR deca-
TUYHOI CHCTEME CUMCAeHHa (CHeTr emgH-
HHIAMH, 3aTeM IecATKAMH, 3ATeM COT-
HAMH, ThICAYAMH, [JECATHKAMH THI-
cAY M T. M.); B Heilt Bce mudpsl NpHHK-
MAT 3HAaYeHHA, He NpeBocXodAulHe 9.

Camoit npocrofi M3 Beex d-WYHBEIX
CHCTEM CUHCIEHHA ABJIAETCH, OYeBHI-
HO, d8ouYHAs CHCTEMA CUHC/IeHHA ¢ Ha-
aHCOM

EIn=1- q|=2r q2=41
q‘:3=8, q.::lﬁ, o

dra cHereMa CUMCAeHHH 3HAET BCErO
aee uudpe 0 u 1. Bor szamuchs mep-
BHX 15 HaTYpanbHBIX YHceJ B 3TOMH
CHCTEME:

1=1 6=110 11=1011
2=10 T=111 12=1100
3=11 8=1000 13=1101
4=100 9=1001 14 =1110
5=101 10=1010 15=1111.

IIp® HenoAb3OBAHHHM HTOH CHCTEME
CYHCIeHHA BCE pPACYETH CTAHOBATCA
AOBOJIBHO AJTMHHEIMH, HO uUpesBeIYaiiHO
npocteiMi. Ecan 661 MBl Beerfa moOJb-
30BANHCE MMEHHO STol  cHeTemoil
CYHCJEHHA, TO IWKONALHHKAM NPHIIIOCH
ORI 3AMOMHHATE JHIOE CJISLYVIOLLYIO
«TabiTHIy YMHOMEHHA:

0-0=0, 0-1=1-0=0, 1-1=1

{(H eTAbAMLY CHOMEHHAs, CBOAAILVIOCH
¥ papeHeTByY 1+ 1=10,— pegs uyncao
«10* — aTo obmunan apoiiral). JIeony-
HAA CHCTeMa CUYMCJeHHS HAXOAHT MHO-
royHCc/IeHHEBIS H]}HMEHEHHH B HAYKe H
TEXHHEKe; B YACTHOCTH, O0HA JeXHT B
OCHOBE YOTpOfCTBA COBPEMeHHBIX BJIEKT-
POHHBEIX CYETHHIX MaIIHH*!

¥Yunpamuenns

4. Ywenmo N =123 456, sanucammoe B ofry-
wolt  (gecATHuHoM) CHCTEMEe CUHCTeHHS, nepe-
MHOITHTE

a) B T-puyHGl CHCTEME CHHCTEHHSA,

6) B 12-puumoil cHereme cuMcaeHHA (B orol
CHCTEME CUMCNeNHA AAS JANHCH YHCET HCMONL-

®) Deorwnofi cpcTeMe CHHCIEHHA B @8 MPHMEHEHHD
YoemeHo MHODOD MECTR B HBQC'IH’I&HIIDE HA YURIHX-
ca cpeanefi mrone kammke C. B, QomuHa «CRoTeMa
cumcrennas (M., Hayvka, 1968), » psge O¥YHKTOBE cO-
ﬂpﬂllﬂﬂ.ﬁmﬁ_ﬁcﬂ ¢ CoOgepHEaHHeM HACTOALIER CTATHH.

10
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avwoTea 12 undgp, sanpaMep Tague: 0, 1, 2, ..., 9,
r=10, y=11);

B) B aeon4boll cHoTeMe CMMCIEHHA.

5. BanHIHTe B AECATHYHON CHOTEMEe oyucie-
HHA YHCO8, ZSNHCAHHLBIE B ABOMYHON cueTeMme:

P=100 100, @=101 010 101.

6. CocragnTe TabaMIy cAoMeHHE H Tabammy
VMHOMEHHA B TPOMUMOH CcHCTEME CUHCTEHHS.

CucreMs!l cUnCIeHAA
¢ ApYrHMH 0azucamMu

CHeTeMBl cuUMeNeHHS ¢ DasgwcaMu, He
ofpasyouHMH TreoMeTpHYecKoi mpo-
rpeceun 1, d, d°, d°, ..., He uMeloT cTONB
sKe IHpoKHX npuMeHennit. Ho npu pe-
IMeHHH HEROTOPBIX MATEMATHYECKHX 34-
gad OHM OKASBIBAIOTCA [MOJE3HBIMH.

PaceMoTpHM  HECKOJLKO pPHMEDOB
TAKHX CHCTEM CUHCISHHA.

1° Cucrema maiia. Belmme w1 yixe
roBOpHJIH © CHCTEMe CYUHCJIeHHA Mﬂﬁﬂ,
GasHc KOTOpPOH HMeN BHJI

qnzli q 220, gzzlﬁth [=13* 2‘]‘},
ga=20g:(=18-20%),
gi=20g;(=18-20%),...

JTa CcHOTeMAa CYHCIeHHS RO BCeM IIO-
pobHAa JIBAAUATEDPMYHON, OTIHYAACE OT
Hee JHINE B OFHOM OTHOIIEHHH: B Heil
BTOpasa ¢ KoHua mudpa B sanucH
N = «@,@n_...000d0? NpOH3BOJEHOIO
qyHCAa (KOTODYI0O Mbl NPHBEIMHO DPACMO-

Jaraem rOpH30HTAJBHO, A He CBepxy
BHH3, KAk Maiisg)
gz 18.20
[ —_ = ——— == 1
1= o a0 E'I

B TO BpeMs KAK BCe APYrHe UH{DE
smoryT npuHEMatk 20 amauvenmii: 0, 1,
2, ..., 19,

Ananoruuro 6yger obcToATE Jeno
B CHCTEME CUMCIeHHA ¢ 0asMcoM, B KO-
TOPOM a1 ASNHTCH HA ¢, 0e3 oCTATHA
ana seex n=0, 1, 2, ...:

go=1, gqi=dy, g2=dq(=didy)
ga=dsqz, Qa=d1qas 1ny (3)

raedy, dy, do, dz, ... — KAKHEe YTOOLHO
Hensle NOJIOMKHTeNLHEIE YHCI4, 00Jb-
mue 1, pasnUyYHBIe WIH OIHHAKOBBIE.
B Takoil cHcTeMe CYHCIEHHA B 3AIIHCH
YHCIa

N=sa.a,_...a:3ap»

20
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nepead ¢ KoHNA uudpa a; MoMeT npH-
HHMaTE d; sHadvenmii 0, 1, 2, ..., di—1,
caeayiollas uHbpa a, MoMeT npH-
HHMaTe d; zHadvenwit or 0 go d,—1,
nudpa a; MOKET IPHHHMATE 3HAYEHHA
or 0 go do—1 u 1. 1.

HPH BTOM B CHCTEME CYHCJIAeHHA C
Gasuecom (3), Ak W B d-HUHOH cHcTeMme
CYHCJAEHHA (B KOTOPYH HAILA CHCOTEMAa
ofpamaercs B caydae dy=d =
=dy=..=d), UMeeT cMblcl nNwbax
JAMHCE

N = elyn_ .ol o »,

rae dog, @y, a9 ey @y — HaTypaJbHEIE
yMeaa  TakHe, 4YTO  dp<dy, a,<d,,
a:=—d; u T. g. B camMom gene, nerko
NPOBEPHTE, YTO NPH OGpALEHNM YMCIa

N=a.,g.+a_1qn—1 4.

vt @ag2+a1q +ao
B HAIOIY CHCTEMY CHHCASHHS M0 MeTOmy
¢HEelPePLIBHOTO JeNeHUA» (CM. BhIIIE
c. 16) moayuawres nHgPL

Ry T iy By —2y aeey A1y Eppe

To, uro Takoe (JATONONYYHOE [IOJIO-
MEeHHEe He ApaAeTcA OODMIMM IAKOHOM,
MBI [IOKAXKEeM HA NPHMEepe OJQHOH oYeHb
OPOCTOH +CHCTEMEl CUMCTOHHAS.

2% «Yermam» CHCTEMA CUYHCTEHHA,
IMpumesm za Ga3Mc CHOTEMBl CUMHCIEHHA
BCE UeTHR e 4HHeAa (H 9Hcao gp==1):

lIu=1, qlu—_zv EI2‘=41 q3=ﬁ‘p
Q4‘=31 ﬂ'5=101 Qﬁ=12| s
Tak kar ageck

H

oz __ 2n+1) __ 1 _ 1
9. 2an n 1+ n <2
npH Beex n>1,
TO 2TA CHCTEMA CYHCAeHMHA, nogobHo
OBOMYHOH, 3HAET BCEro ABe «UHUQpHIs:
0 u 1. ¥enopaMea o003HAYATE YHCIIA,
aanNMCcAHHEIE B 9TOH «ueTHOli» cHcTeMe
cYHCJeHHA EKpacHeIM 1BetroM. Torga,
OYEBHIHO,

2=—10, 3=11, 4 =100, 5= 101,

= 1000, T= 1001, 8= 10000,

— 10001 x . &,
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Kypnan "Ksant"

H poofime, Bee uHcna pzofpamanTea

Aubo enMHHUER ¢ TeM HMH WHBIM KOMW-'

YeCcTBOM HYJIeH B KOHIE (YeTHBIe YHeaa),
nubo ABYMA eiMHHOAMHM B Hadage H
B KOHIle 4HCHa, pAasgeleHHBIMH H3-
BECTHRIM YHCJIOM HYyIei (HedeTHBIE
THCTA),

Takum obpaszom, B +4eTHOI+ cHeTeMe
CUMCIeHHA 3anHchk KamIoro qHena
HMEeT BHI

C0n | eelT2@ T %,

rae Kampad "3 HDP d., a1, . G
g, @y MOMET IPHHHMATE TOABKO OMHO
ua Apyx sHauvenwi: 0 wnm 1. OgHaro
nogasaApolles GONBIIHHCTES ITOCTENO-
BATENBHOCTEH HVMeH W egHHHWI He BhI-
paxaer HHKAKHX YHCeI B «JeTHO»
CcHCTEMe CHHCIeHHSH, MOCKOABKY B Hed
eIHHHIIA MOJEET CTOATH JHLIL Ha [ep-
BOM MecTe W -— HHODA — HA MMocJIen-
HEM MecTe.

W maxoHel, emie OGUH MPHMED.

3° «Cumcrema npoxaemas. Cranjgapr-
HBIH HAGOD FHpE A8 HAIIEYHEIX BECOB
B MaraisdHe o0BIYMHO BEJIIYAET rpH:

10 r, 20 r (2), 50 r, 100 r, 200 r (2),
500 r, 1 wr, 2 kr, (2) mw 5 K

IMpogasel moas3yerca HAGODOM THDE,
KAK KacCHp AcCCHTHALMAMM, HMellH-
MHCH B Kacce. A HMeHHO, OTBelIHBaf
TOBAD, 0OH npemxiae BCErD KIajdeT Ha BeChr
CAMYH THMENYH H3 He [epeBellIdpai-
LWIHX TOBAP THpPE, [AajJee OH HKI84eT
CTAPINYI H3 OCTABIIHXCH I'MHPB M T. A
Tak, HanpHMep, BIBELIHEAA KYCOK MACA
Becom B 4 kKr 460 r, o Henmonpaver
PAL THDPL, NOKAJAHHLIX HA DHCYHEEe.

OGobuiad aTy Xopolio H3BeCTHYIO
BCeM TOProBHIM CAYMALIIHM H BCeM XO-
3ANKAM CHCTeMYy <NpejcTABNEHMI YH-
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cell (BecoB) ¢ NOMOUIBH 38 AaHHON CH-
CTEMBl THPbY, MBl NPHXOANM K CHCTeMe
cuUHCcJeHHa ¢ DasmcoM

1, 2, 5, 10, 20, 50, 100, 200, 500,

B koropoii 3 wr 460 r samwwercs Taw
11020101000.
B aroit cMeTeMe cuMcleHHsS B 3anHcH

N=ag,a, |.ae@ ay»

nocnenHaa uudpa a; MOKET PABHATHCH
aume 0 wm 1 (#6o g,=2); npeg-
nocheguas uudpa g, MOMeET IPHHAMATE
gpavenna 0, 1 pmm 2 (raxk wax
2«2 gs/q, < 3), TpeTha oT KOHUA uHbpa
ds; CHOBA MOXMeT ]IP'HHHMBTL JHIOE 3HA-
yenna 0 u 1 (ubo gs/q:=2); undpa a;
TAKIKE MOMET NPHHHMATE JIHOIE 3HA-
yerua 0 u 1, a por uudpa a, cHoRa MoO-
eT NpUHHEMATE sHadennsa 0, 1 u 2 (nbo
2 gs/qs<3). H Boobie, B 10l cH-
cTEME CYHCNeHHA Bee NuppE

@iy Bay A7y T10s eeny B34 |

MOIYT OpHHHMATE sHadvedna 0, 1 u 2,
a BCe ocTajibHBle 1HGDE — JHIOL 3HA-
geHHe (0 u 1. (IToeromy mpojasuy B
MAarasHHe JOCTATOYHO HMETh ABe ABYX-
KHJIOrPAMMOBEIE THPH H TOJBKO [0
opHolt rupe B 1 Kr 1 B O Kr.)

YopamueHus

7. Bamummere umwena X, ¥ w Z B gecarwunoif
CHOTEME, BCIH

a) B syerHOHs
= 1 000 000 001,

6) B scHCeTeMe mpopaslAas Y =121 121;

B) B scHeTeMe npogasmas =320 120,

B. OnumpTe BCEBOEMOMHBIE MOCTEIOBATENL-
HOCTH ORgp

cHCTEMEe cypcaIeMus X ==

Doy B — 1y ween Ty @y Diny

KOTODEE MOrYT OHTE NPOUHTAHL KAK 38MHCE
HEROTOPOTO WHCAA B «CHOTeMe TPOgABIAs.

9., B mexoropofi emeTEME cuMeTeHMHE © GasM-
coM (1) gma 4Mona satucuBawTeR Tan: N=
=10 211 004, M=10 210 437. MomHo au no
STHM JAHHEIM Y3HATL, Kakoe yucho Gogsme?

10. Cuerema rups, © KOTOpO roBOpHIM B
KOHIE CTATHEHN, yAobmee TPH PIBCIUNBAMME  AIO
waAlleYAMX BECAX, YeMm [JECATHMHAN CUcTeMa,
HO HE ABNHeTCH cAaMold SHOHOMHON B CcMMome
KoaHYecTen rHps. Yrols yGegurhcs B ooTOM,
pPeIIHTE CACAVIOIIHE 31270

a) HKakoe HAHMEHBLIUSE YHCRO HPEL HeobXO-
AEMO, 4YTole OTEECHTE JAWO0E Menoe  YHeno
knaorpammon oT 1 go 30 HE vaAwWeTHEX BecAX,
ecH PHPH MOMHO KNACTH TONEBKO Ha O 4 H Yy wgalll-
gy becos? (Bm Momere nNoalupaTk TAKHE Beca
rHpb, KAKHE XOTHTE.)

6) Tor smte BONpoe, ec/IH DASPEOIACTCA KIACTh
THPH HA 06 e YALIKA BeCOB.
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8} Kaxoe HAMMeHBUIee SHOAO THDE HeOGXOmH-
MO B TOM H Apyrom cayyae, 4Tobsl BIBECHTR
awhoft rpys (B uenoe ument rpammos) o 1 ¢
po 1000 r?

11. [domamwure, «T0 B TPOHYHOE cHCoTeMe
cuMeaenua (t. €. B cHereme ¢ Gaaucom (2), rae
g=23) mwboe umcno N MOMHO NPeACTABHTE B
guge Ne=A —B, rae A, B 1 A4 B zanucupanT-
CH  TOOBKO HYJAAMH H eAMHHUAME, ITDHYSM
TAKOE @OpencTABICHHE QA8 HaEJLOrD 4HHeIE
enHHcTEeHNe. Hanpumep:

2=10—1, 21=101—10, 1001=-1001—0

(Boe Yicaa SAMHCAHR B TPOHYHOH cHOTEMe).

12, JogamuTe, UTO VCIOBME 4§..; [SEIHTCA
HA g, npu BeeX n=0, 1, 2. &, ..+ Apagerca He-
obXooHMEM 078 Toro, 4Tofkl B CHOTEMe CHHOTe-
FHA ¢ GazmcoM (1) smena eMbicn nofas 3anHCE

N=aunds_.\...0100%,

rae

g1 ' '
o< — , @ -, e . i
] 2. '{‘q. :n-iiq_}HT.ﬂ.

13. Kaxum ycnoBuam JOI¥CHE ¥IOBRIETBODATE
unens  GagHcHON DocnegoBaTeNRHOCTH i g
T3 ser UTOORI B IATTHCH YHCEA BETPEMANHCE TOMh-
ko gee nudpw 0 » 1?7 Kaxoe eme ycnosme Ha
aTH YHCAA ), §2. i, - HYHEHO HAJOMHTE, YTO0R
APH STOM HHKAKEES JBe AHHHIL He ULTH noapan?

14. MocaegoraTeTBHOCTE MHCET

go=1, g,=2, g2=34§,
i;'a=51 Q‘q=a. q.-.=13. -
rae

Fas i =G+ Gn-i»

Apy=xda — 91

KOMAHIHOM.

Mobegurenn
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HadWBAGTCR mOONegoBATenpHOCTRe Drbonavyn.
Hoxamure, vro « PROOHAYIHEBA* CHOTEMA CUHCITE-
HuA  YIORJASTROPAET BCUM YOIOBHAM mpejbiLy-
meif samawn, Hafinmre B sroft cHeTeme cyMMy
YHERST:

) 200,.00+100,,00
6) 101:3;,.{:-1.-{-1;
&) 101}21...1(}14- i:::._.h.

15. Momuo au pasfurs Bee HATYDANBHEE
upenn 1, 2, 3, 4, 5, 6, 7, ... Ha g0 TAKHE BOIPACTANO-
mAe DocTeqoBpaTeNLHOCTH 4, O3, &3 ... H by,
bs, b3, e ITO by —@r =k gamg moboro k=1, 2, 3, ...7

Iocne nexoTopLIX pasMBIIAeHHR BuI, KROHEY-
HO, AOTAgAETECh, KAK BWOpaTh TAKHE NOCTELO-
BATENBHOCTH (2T0 MOMHO CASAATE &XHHCTBEH-
HEIM ofpasom)

b, a badl by w Mt w by oa. b
2 4 0 5 67 P10

Ho yA0EHTE OJAKOHOMEPHOCTE ® ofpasoBAHHH
nap (@s by) we Tar-ro npoero. Kagk yauwats, Ha-
npumMep, ® xarofl Wa ABYX Docaegosatenk-
moctTelt — gy maM by — otRocHTea 100, kaxomy
HOMEDY OHO COOTBETCTODYET, KAKOE YHceao OGymer
¢ HHM B nape (He BRMHCKBAA BCE IDemEllYLIHe
ay 1 by)?

Oxasupaercs, 9Tob chopMyampomaTs a7y
FAROHOMEDEOCTE, HYKHO JATWCATL PTH DOCARRD-
BATEIEHOCTH HEe B gecATHaIHOR, & B dubomaqyme-
poft cHcTeme cumcnenmdA. Ilonpofyiire ee ofHa-
PYHEHTE H JOKASATE.

2 2
a} —T—m +ﬂ =19911

penHﬂBﬂJ’IHEL B JIHYHOM oep-
BEHMCOTRE, & BO BTOPOR — B

6) _m;zi-i-f_l___' 1991.
CODEBHORA- B}

B INoaswe, B ropoge JlerHu-
ua, ¢ 10 mo 15 uwona 1991
rofga npoxogun Mesgyna-
pogHbIE MATEMATHYeCKHN
TYDHHD IIKOTEHUKOE « [[py-
fa — 91». B HeM yu4acTBO-
BANTM KOMAHIE HE HECHOb-
X ropogoB Iloseswmwm, a
Tak#e KoMaHAR 3 r. Cra-
pa  3Baropa (Boarapma),
r- Anmva-Ara (Kazaxeran) u
r. Epesan (Apmenus).
CopesHOBAHHA TYPHHDA
NPOXOAMAN B ABA JHA. ¥Y4a-
wumea  9—10 HJIACCOR
npeanarajgock No 3 aagatdH
B JeHL, WKOJIBHHEH 5—8
KJACCOR B NEPBRIH QeHE CO-

22

HH ORIIH HAarpamaeHs IH-
MAOMAMH, TPH3AMH H Meja-
aamu. OaHY H3 30T0THX Me-
paneft monyunn Apauk Ier-
pocas 13 Epenaua. Komang-
HOe MEDBEHCTEO BRHDATH
HmKoaALHHER Ha r. Crapa 3a-
ropa. CopeBHOBAHHA MOpo-
WM O4eHs HHTepecHO. [Lna
HX YUACTHHKOB ORIIH Opra-
HHIOBAHLl YRJISKATENEHEE
IKCKYPCHH nmo ropogasM
IMonemm.

BoT HexoTophle 3 34JAY,
NpeAlaraBIHEca HA CODes-
HOBAHHMAX.

1. Pewunte B uennlx dme-
Nax ypaBHeHHA:
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2. B rpeyroasHuke ABC
cropournt AC u BC pasHRL
IMokamuTe, 4YT0 eCaAH TOYKA
M — cepegmHa otpeaka AB,
a Toyka T' — npousBoaLHAR
TO4YKA BHYTPH oTpeska BC,
TO OKPYHHOCTH, BMHCAHHEE
B TpeyronkHHRH ATC, ATM
n MTH, wacawTca oIHOH
npamMo,

3. JoxamuTe HEPABEHCT-
BO OJA MH06EX geficTBHTeAL-
HEIX YHcen a H b

(a+b)'<8(a'+b").

Asasxar Capcemfiaes u
Aamac Pemos,

yuenurp Il xaacca PPMIT,
2. Axma-Ara
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