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CueT nossiBUNCs Toraa, Korga vernioBeky notpeboBanoch
MHOpMUPOBATL CBOUX COPOAMNYEN O KONMn4ecTBe
OOHapY>XEHHbIX UM NPeaMeETOB.

CHavana nogn npocTo
pasnuyanun oguH npeamet
nepen HUMM NN HET.

Ecnn npeamet 6bin1 HE OAVH,
TO rOBOPUIIN « MHOTO.

[MepBbIMU MOHATUAMM MaTEMATUKK BbInn "MeHbLue", "bonbLie” n "cTornbKo
xe". Ecnm ogHo nnemMsa MeHsINo NOMMaHHbIX pblb HAa caenaHHblie NabMu
OPYroro nieMeHn KaMeHHbIE HOXU, HE HY>XXHO BbINO cunTaTb, CKOSbKO
NPUHECTN PbID N CKONBLKO HOXEN. [JocTaToOuYHO 6bINO NONOXUTb PSAOM C

KaXkaown pbloon No HOXY, YTOOLI OOMEH Mexay NrieMeHamMmn COCTOSACA.



8y
CaMbIM NPOCTbIM MHCTPYMEHTOM cyeTa Obinv _Jﬂ

nanbLbl HA pykax YernoBeka \-\;

Cam Ecnu 3arnyre
.' SR OAHN ﬂaﬂeq —_—

Ecnu 3arnyts sce :
nansubt — 210 [ECSHTH.

C nx NnomMoLLbo MOXHO ObINO cynTaTh A0 5, a ecnu
B3ATb ABe pykn, To n go 10.



OgHa 13 Takmx CUCTeM cudeTa BrnocneacTtBmm U ctana
obuieynotpeduTtenoHon - QeCATUYHAaA.

0



B apeBHMeE BpemMeHa noau Xoannm 60CMKOM.
[To9TOMY OHM MOTITIN NONb30BaTLCS Af1sl CYETA
nanbLuamm Kak pyK, Tak 1 HOT.

Takmm obpasom OHW MOrnu, Ka3anock 6bbl,
cymTaTh NULWb OO ABaauaTw.

Ho ¢ nomMoLbio 3TON «BOCOHOroON MaLUuHbI» NN
MO OOCTUraTb 3Ha4YNTENbHO DONbLUMX YMNCEn,

[1o cnx nop cyuwectBytoT B [MonnHesnn nnemeHa, KOTopblie Anga cyeTa
ncnonbayrT ¢ 20-y0 CUCTEMY CYUCTIEHUS



3arnoMHuUTb bonbLune Ynucna bbif1o TpyaHO, MO3TOMY K
«CYETHOW MaLLUUHE» PYK U HOr J0BaBnsNm
MeXaHun4eckme npucnocobreHus.

CnocoboB cyeTta ObINO nNpuagymaHo Hemarno:
B pa3Hbix MecTax npuaymMblBanncb pasHbie crnocoObl

nepenaym YncrneHHou nHgpopmauymu.

Hanpumep, nepyaHIiisl yroTpeonsain
JUUTSL 3alIOMUHAHUS YUCEell
PA3HOILBETHHIE LIHYPHI C 3aBA3AHHBIMU
HA HUX Y3JIaMHU.




[1ns 3anoMmHaHus 4Yncen UCronb3oBarnch
KaMeLUKN, 3epHa, PakyLLUKn U T.1.




C onepaumsamMmun CroXeHUs W
BbIlYUTaHUA JIIOAM UMEnu Aeno 3apornro
OO0 TOro, Kak 4ucria nosiydunm UuMeHa.
Korma HeckonbKko rpynn cOOpLUKOB
KOpeHbEB WUIIU PbIOONIOBOB CKNaAbiBanwu
B OOHO MeCTO CBOKH [A00blvyy, OHMU
BbINOJIHANIU ONepauunio CIIOXEeHUS.

C onepauuen yMHOXeHU A oAU NO3HAKOMUNUCD,
Korga ctanum cesiTb XJ1ied u yBuaenu, 4Yto
cobpaHHbIN YpOXXan B HECKOJILKO pa3 bonbLue,
YyeM KOJiM4ecTBO NOCESAHHbIX CeMSIH.

Koraa nobbiToe MACO XXNBOTHbLIX UNU COOpPaHHbIe
opexu genunuv NOpPoBHY Mexay BceMu "ptamun”,
BbINMOJIHANACbL onepauusa gerieHus.



[ToTpebHOCTb B 3anncu Ynucesn nosBmnachb B O4EHb
OPEBHME BPEMEHA, KaK TOMbKO Moan Hay4Ymnnucb cHnTaThb.

KonnyecTBO npeamMmeToB n3obpaxxarnocb HAHECEHUEM
4YepTOYEK UNKN 3ace4vek Ha Kakon-nmbo Teepaomn
NOBEPXHOCTU: KAMHE, rMnHe n T.A.

Jroaun PpUcoBali Nnarioydkm Ha CteHax mn aernaru 3apy6|<|/| Ha
KOCTAX XXNBOTHbIX TN BETKAX JEPEBLEB



Apxeornoramu HangeHbl Takume "3anucu”
Npu pacKkonkax KynbTYPHbIX CJI0€B,
OTHOCALLUUXCA K Nnepuoay naneonurta
(10 - 11 TbiC. NneT A0 H. 3.)

JTOT cNocob 3anMcu Yncen HasbIBalOT
eduHu4Hou ("nano4yHou”, “yHapHoU”)
CUCTEMOUN CUYUCTIEHUSA

ITtoboe 4uncno B Hen obpasyeTcs
NOBTOPEHMEM OLHOrO 3HaKa - eaMHULbI.




Uem Bornblue 3epHa cobupanu nogn co CBOMX MosSieEn, YEM
MHOro4YncrieHHee CTaHOBUMNKUCL X cTaga, TeMm bonbLume Yyncna
CTaHOBUIMUCb UM HYXHBbI.

EaovHmnyHasg 3anuck ons Takmx Ymcen obina rpoMo3aKon
1 HeyaoOHOW, NO3TOMY NIOAM CTanu Uckatb bornee KOMMNakTHbIe

crnocobObl 0003Ha4aTb bonbLUMe Yynucna.

[MossBUnuch cneunanbHble 0603HaYEHNS AN «NATEPOK», «OAECATOKY,
«COTEH» U T.A4.



O4yeHb HarnagHou 6bina cucrtema
TaKNUX 3HAKOB Yy ErMnTsH.

ErvntsaHe npuaymanu aTy CUCTEMY

oxono D 000 ner TOMY Ha3ag.

OTO OHa U3 APEBHENLLNX CUCTEM
3anucu Yncer, n3BecTHasi YerioBeky




Ermnetckas Hymepauus

1 | 1 Kak n 6onbLlUMHCTBO Ntogen ana cyeta HebonbLLOro
IIl konuuectBa npegmetoB ErvntsiHe ucnonb3oBanu
nanoykm

Kaxxpaga egnHmua msobpa)kanacb oTaenbHOM narnoyvykou

(Y Takumu nyTamy erMnTsiHE CBSA3bIBANU KOPOB
10 NN Ecnn Hy>XHO 1300pasnTb HECKONbLKO OECATKOB, TO nepornnd
NOBTOPSASIN HY>KHOE KOSINYEeCTBO pPas.
Toxxe camoe OTHOCUTCA M K OCTalbHbIM nepornmdpam.

100 OTO MepHasi BepeBKa, KOTOPOW N3MEPSSIN 3eEMESIbHbIE Y4aCTKN
Q nocrne pasnuea Huna.

1000 i LiBeTok notoca

1000 ﬂ [MoaHATbIM Nanew - 0yab BHUMAaTENEH

100 000 “ roroBacTuK

A® YBUAEB TAKOE YMCIO, OObIYHBLIN YENOBEK O4EHb YAUBUTCS
1000 000 ﬁ N BO3OEHET PYKN K HEDY

_Q_ ErvntaHe noknoHanuce 6ory Pa, 6ory ConHua n, HaBepHoe,
10 000 000 Tak nsobpaxanu camoe 00osbLLIOE CBOE YNUCIIO



Yucio 1 245 386

B JIPEBHEETUIETCKOM 3alIMCH OYHAET BBIIIISAICTh

o NNEEFIEEE

Lz e 8 3



Kak e ermnrtaHe
cymnTann?

OkasblBaeTcq, YMHOXeHne U
oeneHue

OHW MPOM3BOAUNU NYyTEM
nocrieqoBaTenbHOro
yYOBOEHUA Yuncen - PakTUYeCKm
npeacraBrieHNeM 4ucria B
NBONYHOWU CUCTEME




BasusioHckasa decamepuyHas /
wecmuodecamepuyHas
cucmemMa cYuUc/1IeHUs

B apesnem Basuwione npumepHo Bo Il Thicsiuenerse o Haiiei 3psl ObUla
TaKasi CHCTEMa CUMc/ieHns - uncia meree 60 0b03HauamKCh € MOMOLLBIO /1BYX

3HAKOB: Y A1A MHHLI, 1 ( ANA J1eCATKA.

CCCCCTTDY S0

Uucna Gonsiue 60 3amicLIBaaMCh Mo paspsaM, ¢ Hebonsimmu npobenamu

o my mn

Tak 3anuceIBaerca yncao 302, To ectb 5*60+2

A

A 3to 1%60*60+2*60+5 = 3725



Bonpoc:

Kakoe 4yucno B BaBMnoHCKOM cuCTeMe CYNCNEeHUS
n3o0bpaxeHo HNXxe:

YY YYY YYYYY

OrBer:

2*60*60 + 3*60 + 5= 7200 + 120+ 5= 7385



AndaButHaa Hymepauus

B cepeguHe V B. A0 H. 3. NodBWUJ1aCb 3arncb 4ncerst HoOBOro Tuna, Tak

HasbiBaemaa aripaBUTHaA HymMepauus.

Kupunnnyeckasa Hymepauus

a -1 T-10 p - 10
k-20 ¢ - 200
A-30 T - 30
Mm-40 vy - 400
w-50  $ -50
3-60 x - 600

-]
|
N

B aTon cucteme 3anucu Ymcna
obo3Hayanuck npu nomoLm oyks
andgasuTa., Hag KOTOPbIMU CTaBUITUCH
4YepPTOYKU: NepBble AEBATbL OYKB

=L UvRmE =
| |
O W NS Ve W

ST 0-T70 W - 700
obos3Havanu yncna ot 1 oo 9, ] 0 wPso
cneayowme aessatb - yucna 10, 20, 30, _ M-9 u - 900

..., 90, 1 cnepywLwme OeBsTh - YLcna

100, 200, ..., 900. 1 Tpeuecnt anbasnr

1 10
20
30
40
50
60
70
80
90

100
200
300
400
500
600
700
800

900 |

Taknm obpasom, MOXXHO BbINo
obo3Ha4vaTb nboe Yymncrno go 999.
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IpeBHerpeyeckasa Hymepauus

['peueckuii andapuT
3anucb angaBnTHLIMM CUMBOSIaMK & i . 10 > 100
Mormna genarbcs B ntobom rnopsigke, B 2 v 20 o 200
TaK Kak Y1CIIo Mosny4anochb Kak v 3 A 30 T 300
< 3 4 p 40 @ 400
CyMMa 3Ha4Ye€HUN OTAENbHbIX OYKB. —= = o 500
K 6 & 60 v 600
& 7 o 70 y 700
Hanpumep, n 8 . 80 ® 800
90
sanven - PAB BOA PBA & 2| I .
BCE 3KBUBASIEHTHbI N O3Ha4atoT
ancro 93 2. 500 - ¢
30 - A
OaHako BbINOMHATb
apugmeTnyeckme BbIYUCIIEHNS B 2 - B
Takown cncteme 6bIfio HACTOMbKO
TPYOHO, YTO 6€3 NPUMEHEHUS Ka|<|/|x-(|) Py [} B (I) % (I) B Y
TO NPUCNOCOBNEHUIN OKa3anoch 50030 2 S 30 TE00 2 30

00ONTUCb NPAKTUYECKN HEBO3MOXHO



: | CnaBsiHCKasa KMpunn4yeckasa Hymepaums

AndpaBuTHaa cuctema Oblna NpuHATa
n B [1peBHen Pycu.

1 — 4 a3 10— In* 100 — P pym
2 — B pean 20 — K xaxo 200 — G caoeo
30 — A aoam 300 — T Toepao

OTa doopma 3anmcu Ymcern
nony4yuna oorsbLuoe
pacrnpocTpaHeHue B CBs3n ¢ Tem, |2 — T ramow

4TO MMera MOSIHOE CXOACTBO C 4.— A Acbpo.. |, 40— 0 mucsere | 400 —. Y yxt*
rpevYecKon 3anncbto Yncen. 5—€emn* | 50— Huaw** |500— @ pepr
Ecnv nocMoTpeTb BHUMATENbHO, |6 — S sexo* | 60 — 3 xeu** | 600 — X xep
TO yBMAUM, 4YTO nocne "a" noet 7 — 3 zemas*™] 70 — O om 700 —W neu*

6yKBa B, aHe "0" KaK CNneayet no | g — ¥ uxe** | 80 — M noxoit | 800 —W omera™
CaBSHCKOMY andaBUTY, TO €CTb | g ayrae | 90 — 9 wepss | 900 —1I( us
I/ICI-IOJ-Ib3y|-OTCS:| TOJNbKO 6yKBbI’ * Byxnn, UCKAIOSCHING NIOCACACTDHI 33 PYCCKONO aAQaBuTa.
KOTOpre eCTb B rpequKOM ** Byxmi, ¥ KOTOPMX HAMCHMAOCH MAMCPTANMC,
andasuTe. o




UT0o0ObI pasnuyaTtb OyKkBbI U LUPPHI,
Had 4YMcnamm cTaBuUIICs OCODbIN

3Havok — tutro ( ~ ).

'& = &.i=11i.ih=s1 :& =1000

Tak MOXHO ObIno 3anucbiBaTb Ynucna go 999. WQI' N 8(’3‘

[1na 6onbLlUMX YMcen Ucnonb3oBancs 3Hak TbiCau ¢ , KOTOpPbIN
cTaBurca eriepedu cumBosia, 06o3HavaBLLEro YMCno

o XVII Beka sta popma 3anvcu
yyces Oblia O(PUIMaIbHON Ha
teppuropuu Poccun, benopyccnu,

I-10 o - 10
k-20 ¢ - 200
A-30 T - 30
Mm-4 v - 400

PSP AL WS
| | | |
O N OV e W N e

Ykpaunnsl, bonrapuu, Benrpuu, W-50 b - 500
CepOun 1 XopBaTHH. 3-60 x - 600
- o - LBl - 70
- n-8 w -8
J10 cuX TOp MPaBOCIABHBIE i PSSR - 900

IIEPKOBHBIC KHUTH UCIIOIB3YIOT 3Ty
HYMEPAIHIO.



PumMmckaa Hymepauus

- OTO HyMepauud, N3BecTHaa Ham 1 B

; j‘ HacToslLLIee BPeEMS.

v C Her Mbl 4OCTATOMHO YacTO cTankmBaemcs
B NOBCEOHEBHOMN XXU3HMW.

OTO HOMEpaA [MaB B KHUrax, ykasaHue Beka, ymcna Ha umdepbnarte

4acoB, U T. A.

Bo3Hukna ata Hymepauusa B gpesHem Pume.

B Hen nmeroTcs y3nosble YMucna: oguH, NaTb U T. 4.

OcTanbHble Yncna nosydanucb NyTemMm npudaBrneHns Unu BbldUTaHUS

OOHUX Y3MNOBbIX YMCEN N3 OPYruxX

Hanpumep,

4
o

Prmnvickrie 1peI YyeTblpe 3anucbiBaetcs kak IV, T. e. nATb

1 I 100 C MWUHYC OAMH,
5 vV 500 D BoceMb — VIII (nATb nntoc Tpm),

| , , | copok—XL (nATbAeCAT MUHYC AEeCATb),
10 X 1000 M
| aeBsiHOoCcTO wectb—XCVI (cTo MUHYC

50 , L 2000 Z AecCATb MJC NATb U MNJOC eLle O,CWIH) UT AO.




Apabckaa Hymepauums

JT10, camasa pacnpocTpaHeHHasa Ha CEerogHsILLHMA OeHb HyMepauus,
KOTOPOW Mbl NOSTb3YEMCS B HACTOsILLEE BPEMS. by

[TpMmeHsieMble B HacTosLlee BpeMs LNdpbI 1234567890

cnoxunucb B MHamm okorno 400 r.H.3

Apabbl cTanu nosib3oBaTbCs Nog0OHON HYyMepaLmen

okono 800 r.H.3.,

a npumepHo B 1200 r.H.9. ee Havyanu npuMeHsTL B EBpone, ogHako B
EBpone oHn cTanu n3BecTHbl bnarogaps Tpygam apabckux
MaTemMaTMKoB, U NOTOMY 3a HUMW YTBEPANIIOCL Ha3BaHUE
«apabckue», XoTs1 camu apabbl BNNOTb A0 HACTOSILLEro BpeMEHU
NoSib3yTCA COBCEM APYrMMU CUMBOSIAMMN.

Apabckue 1udphl: IV SOTVYA? ) +

B Poccun apabckasi Hymepauma ctana ncnonb3oBatbed npu letpe |
(oo koHua XVII Beka coxpaHunack criaBsiHCKasi Hymepauus)



B apeBHen UHaum n Knutae cywecrsoBanu CUCTEMbI 3aNUCHu,
NOCTPOEHHbIe Ha

MYINbTUNNTUKATUBHOM NMPUHLUMUIIE.

B Takux cucrtemax ang 3anmMcuv oguHakoBOro Ymcria eauHu,
AECATKOB,COTEH UINMU TbICAY NPUMEHSAIOTCA OAHU U Te Xe
CUMBOIJbI, HO NOCJIe Ka)Xaoro cCuMmBora nuwlieTcs Ha3BaHue

COOTBETCTBYIOLLEro paspsaa.

Ecnu pecAtkn o603HauYnTb cumeonom [,

a coTHu - C, To uncno 329 6yner BuirNsaeTsb
TaKk : 3C2[5.

Mexnay 11 u VI BB.H.3. UHAMAIIBI TO3HAKOMUJIMCH C
rpe4yecKo aCTPOHOMMEHN.

UHounubl 1 coeanHunnm rpedyeckne NpUHUMNbI
HyMepauum co CBOeU OEeCATUYHOU
MYSbLTUMNSIMKAaTUBHOU CUCTEMOM.



n L 1
13 apabckoro sisbika 3aMMcTBOBaHo 1 crioso | LIUCPpa
(no-apabcku "cbidp"), o3Havatouee dykearnbHO "nyctoe MecTo"

OTO COBO NPUMEHSNOCH AN Ha3BaHUA 3HaKa MycToro paspsaa,
N 3TOT cMbicn coxpaHsano go XVl seka, xotsa ewe B XV Beke
NOSABUIICA NTATUHCKUA TepMUH "Hynb" (nullum - HMYTO).

dopma MHOUNCKUX LUnudpp npetepnesBana MHOroobpasHble
N3MEHEHUA.

Ta popma, KOTOpOU Mbl cenyac nonbdyemcsd ycraHosunach B XVI

BEKe.
01234567 89

[To MHEHWUIO MappoKaHCKOro nctopuka Abgenskapu boyHxupa
apabckum undpam B UX NepBOHa4YanbHOM BapuaHTe bbIfio
npuaaHo 3Ha4YeHne B CTPOroM COOTBETCTBUM C YMCIOM YITIOB,
KOTOpble 06pasytoT dourypbl

1234 5

LI}
LL]

Py

LT




Cucrtema cymncneHma —
COBOKYMHOCTb NpaBusl
HaMMEHOBAaHUS N N30DPaXKeHUS
ymucen c noMoLLblo Habopa
CMMBOJ0OB, Ha3blBaeMbIX Liudppamu.

KonnyectBo undop (3HaKOB), NCMNOMb3yeMbIX AN
npeacTaB/eHna ynces HasblBaloT

OcHOBaHMEeM CucTeMbl cunceHuns




CeroagHs Mbl HAcTonbKO cpoaHunuck ¢ 10-HOM cncrtemom
CUYUCNEHNS, B KOTOPOU OECATb Lndp.
Tak 4YTo He npeacTaendem cedbe NHbIX CrocoboB cYeTa.

Ho 0o Hawmnx gHen coxpaHunmchb YTo credbl cyeTa
LLecTnaecATKaMu.

Benb oo cmux nop mel genmm yac Ha 60 MUHYT, a MUHYTY Ha 60
cekyHa. OkpyxHocTb genat Ha 360, To ectb 660 rpagycos, rpagyc -
Ha 60 MUHYT, @ MUHYTY - HA LLECTLOECAT CEKYHA.

B CyTKax 24 4aca, a B rogy 365 aHewn.
Takum obpasowm,

*BpeMs (4acbl U MUHYTbI) Mbl cHMTaem B 60-HOW cucTeme,
*CYTKU - B 24-HOW,

*Heaenn B 7-HOW,



CucremMbl CHUCIIEHUS

&

Heno3nLMOHHLIE

KO/IMYECTBEHHbIN
3KBMBA/IEHT LML

He 3aBUCUT OT €€
MECTOMONOXEHUSA B 3aMUCH
ymucna.

XXX=10+10+ 10

N

[103ULINOHHbIE

HpeBHerpeyeckas,
KUPUWUINYECKAs, PUMCKast

KO/IMYECTBEHHbIN 3KBUBANEHT
LIMdopbl 3aBUCUT OT €€
MEeCTOMNOIOXEHWS B 3amnCK
yncna.

333=300+30+3

JlecsaTuuHas, IBOMYHAS U T.]I.




Heno3numnoHHble
Cucrtembl cHnucneHuns

B pumckon 3anucu Yncrna BaXXHO He
cobcTBEHHOE NnoroXxeHne undpesbl, a rae oHa
CTOUT OTHOCUTENBLHO APYron Lndopsi:

3anucu Xl n IX. 3oeck B 0bounx crnyvasax
ymdpa "I" ctont Ha 2-oM MecTe crnpasa,

HO B OZJHOM Clly4ae ee HY>XHO nNpmbaBnsaTb K
10, a B Apyrom BblvynTaThb!



[Mo3uumoHHble CUcTeMbI CHUCTIEHUS

Hanboiiee COBEPIICHHBIMHU SBISIOTCS TO3UIIMOHHbIC
CHCTEMBI CUUCICHHUS, T.€. CUCTEMBI 3AIIMCHU YUCEIL, B

KOTOPbLIX BKJIAJI Kaxcggoﬁ ung]gpbl B BCJIMYMHY HHCJId

3aBUCHUT OT €€ NOJ0KEHUS (IO3UIINH) B
OCJICIOBATEIbHOCTHU MDD, H300pAKAIONIECH YUCIIO

Hanpumep, B Yncne 53 undpa "5" B paspsaae
OecATKOB gaet vucny Bkrag B 50 egnHumy
(5*10).

HO3I/II_II/IOHHBIC CHUCTCMBbI CHHUCIICHUA PC3YJIbTAT
JIINTCIIBHOT'O HCTOPHUYCCKOI'O PA3BUTHAA
HCITIO3UIINOHHBIX CUCTCM CUHHUCIICHUA



Hanpumep,

aucno 444 sanucaro TpemMsi OAMHAKOBbIMU Lidppamu,

HO Kaxkdasd U3 HUX UMeEeT CBOe 3HaYeHNe: YeTbIpe COTHMU,
yeTblpe AecATKa N YeTblipe eanHULbI.

To eCcTb ero MOXHO 3anucaTtb BOT Tak:

444 =4 x100+4 x10+4 x 1.

nnu

444 =4 x 10°+4 x 10" + 4 x 10°.

HeTpyaHO 3aMeTUTb, YTO ecrnin 0603Ha4YNTb UNdpbl YMcna
kKak a,, a, n a,, To Noboe TpexaHa4yHOEe YNCIIO MOXKET ObITb
npeacraBfieHo B BUAe:

N=a,x10°+a, x 10"+ a, x 10°.

Uncno 10, cTeneHn KOTOPOro NUCMOSIb3YHTCA B 3TOM
doopmyne (M UMEHHO CTOMNBLKO Pa3HbIX LMJP ECTb

B JEeCATUYHOU CUCTEME), Ha3blBalOT OCHOBaHUEM
CUCTEMbI CYUCIIEHUSA, a CTEMNEHN OECATKN -- BecaMu
pa3psanoB.



Cuctembl cHUCTIeHUs,
Ncnosfib3yemMblie B KOMNbIOTEpe

[OBouYHas 0,1
JIBOM4YHAs cUCTEMA CUUCIICHUS SIBJISIETCSI OCHOBHOM CUCTEMOM MPEICTABICHUSA
uH(opManuu

B ITaMSITH KOMIIBIOTCPA.

BocbMepuyHas

0,1,2,3,4,5,6,7

LLlecTHaaguaTepunyHas

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



OdmumansHoe poXxgeHne ABONYHOW apndOMETUKN
cBsA3aHHO ¢ nmeHem [.B. JlenbHnua, onybnmnkosasLlero B
1703 r. cTaTbio, B KOTOPOW OH paccMOTpes npasuna
BbIMOSIHEHNSA apUPOMETNYECKNUX AENUCTBUN Ha ABOUYHbLIMA
Yymncrnamu.

[1Bon4yHas cmctema npocTa, Tak Kak ansa npegcraBneHnd
NHpopMaLn B HEN UCMOSb3YHOTCA BCEro ABa COCTOSHUSA

nnun ase Uundpsobl.

Takoe npeacraBneHne MHopMaLnm NPUHATO Ha3bIBaTb

[BOVYHbIM KOONPOBAHUEM.

[lpencraBneHue nHpopmaunm B 4BOUYHOU CUCTEME
NCMOJSIb30BaNoChb YenoBeKOM C JaBHUX BpeMeH. Tak,
XUTenun octposos [lonmHesnn nepeagasann HeEOOXo4NMYHO
NHopMaLMio Npu NnomoLum bapabaHoB: YepegoBaHue
3BOHKUX U MYyXUX yOapos.




[Mouyemy noau NONbL3yHOTCA AECATUYHOU CUCTEMOM, A
KOMMNbOTEpPbl — ABOUYHOU?

KoMmnbloTepbl UICNONb3YHOT ABOUYHYHO CUCTEMY
NOTOMY, UTO OHa UMeeT psAa NPeMMyLLecTB nepen

Apyrumm CuCteMamMm.

- ONA ee peanusaunmn HY>XHbl TEXHUYECKNE YCTPOUCTBaA C ABYM4A
YCTOMYNBLIMU COCTOSAHUAMMW (ECTb TOK — HET TOKA, HAMarHM4yeH —
HEe HaMarHWU4eH 1 T.M.), a He, HanNnpuMep, C AECATbIO, — KakK B
NEeCATUYHOW
- NpeacTasrieHne MHdopmMaLumn NOCPeaCcTBOM TOSMbKO ABYX
COCTOSIHUN HaQEXHO U NMOMEXOYCTONYMBO;

- OBONYHasA apudpmMeTrKa HaMHOro npoLle AeCATUYHOMN.

HepnoctaTtok ABOUYHOU CUCTEMbI —
ObICTPbLIN POCT YNCNa pas3psaaoB, HEOOXoAUMbIX A1 3annUCK YUCEr.



MoyeMy B KOMNbIOTEpPax UCNOMb3YIOTCA TaKXkKe
BOCbMepU4Has U LecTHagLaTepuyHasi CUCTeMbl

cyucneHua?
[ BouyHasa cuctema, yaoobHas Aofifg KOMNbOTEpPoOB, ANsl YenoBekKa
HeyaooOHa n3-3a ee rPOMO34KOCTU U HENMPUBbLIYHON 3aNUCM.

lNMepeBoa uncen U3 4eCATUYHOU CUCTEMbI B BOUYHYIO U
HAaoOOpPOT BbINOJIHAET MaLLUMHA.

Onsa nporpaMMncTOB YAOOHee paboTtaTtb ¢ bonee KOMMNaKTHOMU

3anucblo.
Takmmum cucrtemamum n ABNAOTCA 8-asanm 16-asa

10000000001 - asonsran 1 0000000001
LI T |

2 0 o0 1 4 0 1
uecmuaouyamepuiHas

éocomepuiuHan



Cuctema OcHosaHue | PasmepHocts | Llugppur
cuucneHus angasurta
e L LA

BocbmepuuHas 01234567

nechMqHaﬂ -— 0'1'2'3 ’4'5'6'7'8
9

lWecTHaauaTe puuHas 0123,45,6,78
I9 IAIBICIDITIF




Coorgercrene umdp HEeKOTOPLIX CHMCTEeM CUMCheHns




ITepeBon uncen (8) — (2), (16) — (2)

IIepeBoa BOCBMEPUYHBIX U LIECTHAAIATEPUYHBIX YUCEN B ABOUYHYIO CUCTEMY:
KaXIy10 Py 3aMEHUTh SKBUBAJICHTHOMN €l IBOUYHOM mpuadou (TpOKoil

udp) wim mempaoot (4€TBEpKOM mudp).
[TIpumepsl:
5371,=101 011 111 001,;

S

1A3F, . = 110100011 1111

M

IIepeBenure:
3=
2ED = 7208



Ilepeeoo uz eocomepuunou CC 6 06ouunyio

523,3
5 2 3, 3

101 10 11 11

Kaowcooe wucno 0osooum 0o mpexsnaunozo
yucia OONUCAs8 HYIu Clesd

5=101 2=010 3=011 3=011

Cobupaem nojyueHHvle YUCAA 8 COOMBEMCMBUU NOMY
NOPSIOKY, KAK OHU ObLIU PACNON0INCEHDL

101 010 011 011
523,3,=101010011,011,



Ilepesoo u3z wmecmunaouyamepuunou CC ¢ oeouunyiro

B 4, h)
1011 100, 101

Kaowcooe uucno 0oeooum 00 uwemwvipexsHauHo2Oo Yucad
00NnuUCas HyIu ciesa

1011 0100, 0101

Cooupaem nonydenmnvle 4ucia 6 COOMBEMCMeEUU MmMomy
NOpPsIOKY, KAK OHU ObLIU PACNONIONCEHD]

B4,5, =10110100,0101,



ITepeBon uncen (2) — (8), (2) — (16)

e YT10oOBI NEPEBECTH YHUCIIO U3 ABOUYHON CUCTEMBI B BOCBMEPHUYHYIO WIIU
[IECTHAIIATEPUYHYIO, €r0 HY>KHO pa30UTh BJICBO U BIPABO OT 3aIATOM
Ha mpuaodsl (111 BOCBMEPUYHON) W mempaowvl (s
IIECTHAAIATCPUYHON) M KKy TaKyl0 IPyNIy 3aMEHUTh
COOTBETCTBYIOIIEH BOCBMEPUYHOMN (IIIECTHAAIATCPUIHOM ) TP POH.

* Ilpumepsr:

1101010000111,=1 5 2 0 7
7101610000411

110111000001101,= 6 E 0 D,
“T10 11106000 10T
e Ilepesenure:
1011111010101100, = ?7?
1011010100000110, = ?2?



Ilepeesoo uz oéouunou CC 6 60comepuunyIo

11010,01
11 010, 01

Kpaiinue epynnoel oononnsem HyIsAMU, 8 NOCAEOCHBUU
MO MOJNCHO He 0elamb, HO HYHCHO NOHUMAMb 8€C YUCIA

011 010, 010

Kaowcoyro  epynny  nepesooum  u3z  080uUYHOU 8
B0CHLMEPUUHYIO CO2IACHO MAOIULUE

5 2, 2
11010,01 ,=52,2,



Ilepeeoo uz oéouunou CC 6 wwecmuaoyamepuiHyio

11010,01
1 1010, 01

Kpaiinue ecpynnel oononusem Hynsimu, 8 nocaeocmeuu
3MO MOJNCHO He 0elamb, HO HYHCHO NOHUMAMb 8€C YUCIA

0001 1010, 0100

Kaowcoyro  epynny  nepesooum  u3z  080uUYHOU 8
UWEeCMHAOUAMEPUYHYIO CO2NIACHO maobauye

1 A, 4
11010,01 ~14,4,



ITepeBoxa uuncen (q) — (10)

3anuch YMCiIa B pa3BEPHYTON (POPME M BHIYMCIICHHUE TTOTYYEHHOTO
BBIPAKECHUS B JIECITUYHON CUCTEME.
[Ipumepsr:
110110, = 1x2° + 1x2% + 0x23 + 1x2%2 + 1x21 + 0x2°0 = 54,05
237, = 2x8% +3x81 +7x80=128+24+7 = 159, ;
3FA, = 3x16% +15x16! + 10x16° = 768 + 240 + 10 = 1018, ..
Ilepesenure:
1100011010, =277
LOZ S e
ipky — de8

0

0



Ilepeeoo uz oeouunon CC ¢ oecamuunyio

11010,01

lIpocmaensem Homepa pa3psi0o6 wucia

11010,01

4 3 21 0, -1 -2
Cocmaensem pazsepuymyro ¢opmy 3anucu YUucla c
gecom paspsoa 2

1¥2* 4152540 %2241 %21+0%20+0 %2 +1 %27
=16+8+2+0,25=26,25

Pe3zynomam cymmur — 6yoem coomeemcmeosams UCKOMOMY

Yyucuy
11010,01,=26,25



Ilepeeoo u3z eocomepuunou CC 6 oecamuunyio

523 3

IIpocmasnsem nomepa pa3psaoos yucia

523 3

2 g 0, -1

Cocmasnsem pazsepuymyro Gopmy 3anucu uucid c
gecom paspsoa 8

5%8°+2+%8143%804+3*81
=320+16+3+0,375=339,375

Pe3ynomam cymmur  — Oydem coomeemcmeosamsn

UCKOMOMY YUCTLY 52 3, 38= 33 9,3 75 10



Ilepesoo u3z wmecmunaouamepuunou CC ¢ oecamuunyio

B 4, A
lIpocmaensaem Homepa pa3ps0o8 wucia
B 4, A

1 0, -1
Cocmasnsiem pazeepuymyro Gopmy 3anucu uucid ¢

gecom paszpsaoa 16
11*%16"+4*16°+10%16™
=176+4+0,625=180,625

Pe3ynomam cymmour — Oydem coomeemcmeosambn
UCKOMOMY YUCTY

B4,4, =180,625



IIepeBon uncen (10) — (q)

* JlocaemoBarenbHOE LICIOYNCICHHOE JICJICHUE ASCATHYHOIO YKCJia HA OCHOBAHHUE
CUCTCMBEI (, ITOKA ITOCJICAHCC YaCTHOC HC CTAHCT PABHBIM HYIIIO.

* Yucio B CUCTEME CYUCIIEHUS C OCHOBAHUEM ( — MOCIIEI0BATENBHOCTh OCTATKOB
JeJIEHUs, N300paKEHHBIX OJJHOW (-WYHOU HU(PON U 3alMCAHHBIX B IOPSIKE,
OOpaTHOM MOPSIAKY UX MOTYyUYECHUS.

* Ilpumepsr: i |
) r' . o I' E,a 10
-— 7 1 3 9 8 Big) 11 |16
o by - e Y%
= 1 18| W1 1 L‘w —4) ©
N £
0 Y .___:'__ “_':‘_ ./l' 0
\ 1 7ol I - HanomuHaHue: nepesivt ocravoxﬁ10
S _l < B 3TOM NPUMEpe 3anucbiBaeTcs
W = 7 WwecTHaauaTepuyHoit uudpoit B,
N 0 ] 2
N—=01)
e IlepeBenure:
= 997
141,,= 72?7,
= 999
141, = 2228

141 S



Ilepeeoo uz oecamuunou CC 6 060uunyio

46,5

- CHAauana nepeeooumcsa ueaas 4acms 4Hucia, OHa
oenumca Ha 2, nocie ue20 3anOMUHACMCA 0CMAMOK
om oenenua. Ilonyuennoe uacmmuoe 6H08b Oenumcs
Ha 2, ocmamok 3anomunaemcsa. Ilpoueoypa

npoooIHcaemci 00 mex hnop, NOKaA YACHHOE He
cmanem pasHvim Hy/r0. Ocmamku om OeneHus Ha 2
BBINUCHIBAIOMCA 68  HOpPAOKe, O00paAmHOM  UX
NnOJIy4eHUs




Ilepesoo u3 oecamuunou CC ¢ 0eouunyro

46| 2

46| 23| 2

0 22 111_
1 10| 5

1 4] .
1

S NS
o

Honyuennvie ocmamku 6 0Opammnom nopsaoke
101110



Ilepeeoo uz oecamuunou CC 6 060uunyio

Jlna nepeeooa Opoonou wacmu uucna, OHA
YMHOMCAaemca Ha 2, nocie uez0 uenasa u4acmo
3AaNOMUHACMCA u omopacwieaemcs. Bnoeo
NOJIy4eHHasA OPOOHAA YaCmb YMHOMCAemca Ha 2 u m.

0. Ilpoueoypa npooonsxcaemcsa 00 mex nop, noka
OpooHnasa uacms He cmanem paenou uynro. Ilenvie

Yacmu 6bINUCHIBAIOMCA NOCIE 0BOUUHOU 3ANAMOU 6
nopsaoKe ux noJy4eHusl.

0,5*2=1,0

46,5, ,=101110,1,



Ilepeeoo u3z oecamuunou CC 6 6ocomepuunyio
46,5

- CHAauana nepeeooumcsa ueaas 4acms 4ucia, OHa
oenumca Ha 8, nociue ue20 3anOMUHACMCA 0CMAMOK
om oenenua. Ilonyuennoe uacmmuoe 6H08b oenumcs
Ha 8, ocmamok 3anomunaemcsa. Ilpouedypa

npoooHcaemcia 00 mex hnop, NOKA YACHHOE He
cmanem paguvim Hyiro. Ocmamku om oenenus Ha 8
BbLINUCHIGAIOMCA 68  HOpPAOKe, O00paAmHOM  UX
NOJIyYeHU

46-—8 Honyuennvie ocmamku
40| 5 8 oOpamnom nopaoke 56



Ilepeeoo uz oecamuunou CC 6 6ocomepuunyio

Jlna nepeeooa Opoonou wacmu uucna, OHaA
YMHOMCaemcaA Ha 8, nocie uez0 uenasa u4acmo
3anOMUHACMCA u omopacwieaemcs. Bnoeo
NnoJIy4eHHan OpOOHAaA Yacmsb YMHOMcaemca Ha 8 u m.

0. Ilpoueoypa npooonxcaemcsa 00 mex nop, noka
OpooHasa uacms He cmanem paenou nynro. Ilenvie

yacmu 8bINUCHIGAIOMCSA NOCIE 0B0UYHOU 3ANAMOU 6
I’lOp}lOKe Ux nojiyueHus.

46 = 56

0,5%8=4,0

46,5 =564



Ilepe6oo u3z oecamuunon CC 6 wiecmuaouyamepuyiHyio

46,5

- CHauana nepeeooumcsa ueaas 4acms 4ucia, OHA
oenumca nHa 16, nocne uezo 3anomunaemcsa 0Cmamox
om oenenus. Ilonyuennoe uacmuoe 6H06b OCIUMCA HA
16, 0CMamok 3aNOMUHACHICAL Ipoueoypa

npooocaemca 00 mex Nnop, NOKA UACHIHOEe He
cmanem pasHvim Hysr0. Ocmamku om oenenus nHa 16
BbINUCHIBAIOMCA 8 NOPAOKE, 00PAMHOM UX NOJIYYEHUA
8 16-puuunom Kooe.

46| 16

Y —

32 2 Honyuennvie ocmamku
6 oopamnom nopaoke 2E
14




Ilepeeoo u3z oecamuunon CC 6 wiecmnaouamepuyHyio

Jlna nepeeooa Opobnou wacmu uucna, OHaA
ymuoxcaemca Ha 16, nocie ueco uenasa uacmo
3anomMuHnaemcs u omopacwvieaemcsi. Bhoew
NOJIyYeHHas OpooOHas uacmv ymHoxcaemca na 16 u

m.o. Ilpoueoypa npooonixcaemcsa 00 mex nop, noka
opoonasa wacmev He cmanem pagnou Hyaw. Ilenvie

Yacmu GbINUCHIBAIOMCA NOC/IE 0BOUUHOU 3ANAMOU 6
nopsaoKe ux noJyueHusl.

46=2E
0,5%16=8,0
46,5 =2E,8



Ilepeesoo uz eocomepuunou CC 6 wiecmnaoyamepuyHyio

523,3
5 2 3, 3
101 10 11, 11

Kaowcooe wucno 00600um 0o mpexanauno2o wucia 0onucae

101 010 011, 011

I pynnupyem nonyuusuwieecs uucio, om 3ansamou no 4-pe
yucaa, OONUCbIBAeM H)JIU CNPABA U Cllesda

0001 0101 0011, 0110

llepesooum epynnol no mabnuuye 6 wecmuaoyamepuunyro CC

1 7 3 6
523,3=173,6



Ilepeeoo uz wmecmunaoyamepuunoi CC 6 6ocomepuunyio
B 4, A
1011 100, 1010

Kaoswcooe uucino 0o600um 00 uemvlpexaHauHo20 4ucia
oonucae Hyu cieea

1011 0 1010

I pynnupyem nonyuusewieeca uucino, om 3anamou no 3
yucaa, 0Onucovléaem HyJlu Cnpaea u cieea

10 110 100, 101

Ilepesooum zpynnot no maoauye ¢ eocomepuunyio CC

2 6 4, 5
B4,A, =264,5,



MaxcuMajabHOE 3HAUEHUE YUCiia

e Jlms 3anmcu OTHOTO M TOTO K€ 3HAYCHUS B PA3JIMYHBIX CHCTEMAX CUUCIICHUS
TpeOyeTCsl pa3HOE YMCIIO MO3ULINI WIIH Pa3psiI0B:

96, (2 paspsma) = 60 (2 paspsina) = 140, (3 paspsima) = 1100000, (7 paspsimos)

* Yewm MeHbIIIE OCHOBAHUE CUCTEMBI, TEM OOJIbIIIE IJIMHA YKCIIa (JIMHA
Pa3psIHON CETKH).

* Ecum nyvnHa pa3psigHON CETKH 3aJ1aHa, TO 3TO OrPaHUYUBAET MAKCUMAJIBLHOE 110
a0COJIFOTHOMY 3HAYEHUIO YHCIIO, KOTOPOE MOXKHO 3aIKCaTh.

VA = q™ — 1, rne N — mmna paspsaasoi cetku (1o6oe

MIOJIOKUTEIBHOE YHUCIIO).

e Ilpumep. Eciin B IBOMYHOM CUCTEME CUMCIIEHUS JJIMHA PA3PSATHON CETKH N=8,
TO AZ(maX) =281 =255 — MaKcMMAaJIbHOE YHCIIO, KOTOPOE MOYKHO 3aIiCaTh B
3THX Bocbmu paspsiaax (11111111).



JIBon4yHas apu(PMETHKA

Tabmuna Tabmuna Tabmuna
CJIOKCHU A BbIYHUTAHUA YMHOKCHUSA
0+0=0 0-0=0 0x0=0
1+0=1 L0~ 1 1x0=0
0+1=1 1-1T=0 1x1=1
1+1=10 10-1=1
| | . 11001
B | afohe _110101001[10001 10001
101101 10001 11001 s
1001000 10011 ¥ beOwY_
B 00000
W oo 00000
— 1001000 TOOOI 11001
101101 00000 110101001
11011 |




YIpaxHECHUA

 Jlana reoMmeTpuueckas (purypa, B yIribl
KOTOPOH MOMEILIEHBI KPYTH C IBOMYHBIMU
yuciaaMu. Onpenenure 3aimnud@poBaHHOE
HU3PEUCHHUE, KOTOPOE MOJYyUYUTE, COOMpas
ABOMYHBIC YKCJIa U IEePEBEIs UX
NECATUYHbBIC, IOIYUYCHHBIC JCCITUYHBIC
4ycjia 3aMEHUTE COOTBETCTBYIOIIUMU
OyKBaMM PYCCKOI'O ai(aBHuTa C TEM XKe
IOPSIIKOBBLIM HOMEPOM






YIpaxHECHUA

e OnpeneinnuTe BEIPaKECHUE, KOTOPOE
MOJYYUTE MPU OPOXOKICHUN JTaOMPHUHTA,
coOMpas 4mciia i IepeBOAs X ACCATUIHYIO
cucreMy cuuciicHusA. 1lomyyeHHsnie
NECATUYHBIC YMCJIA 3aMEHUTE
COOTBETCTBYIOIIUMH OyYKBaMH PYCCKOIO
andaBUTa C TEM K€ ITOPSAKOBBIM HOMEPOM



1111 111 110 10011

1 11000

1100 110
1110 110 10010 101

10000 110



YIpaxHECHUA

Pucyem mo roukam.

*Onpenennure pUCyHOK, KOTOPBIM MOJYYUTCS B
pE3yNbTATE MEPEBOAA KAXKIOM TOUYKH B
TECATUYHYIO CUCTEMY CUMCIIEHUSA U OTMETKHU
€€ Ha KOOPJUHATHOM ILIIOCKOCTH.



No

TOYKH

ok
—

X

100,

101,

1

1,
100,
1,
101
110
11
110
100, * 10,
1000,
110

2

101,

[\O IR \C T S BN S

KoopauHaTbl TOYKH

Y
10,
101,
101,
1010,
1010,
110,
110

2
101, + 100,
1001,
110
110
101
101

10,

[\ I \O T S B N



YipaxHeHUA

Bo ckoinbko pa3 yBenaunuutces yucno 10,1, mpu nepeHoce 3ansroit Ha
OJINH 3HAK BIIPABO?

[Ipu niepeHoce 3ansTor Ha Ba 3HaKa BrpaBo uucio 11,11
YBEJIMYWIOCH B 4 paza. UeMy paBeH X?

Kakoe MuaNManbHOE OCHOBAHUE MOXKET UMETH CHCTEMA CUHUCIICHUS,
€CJIM B HEH 3aIMMCaHO YHCIIO 239

48 — 277 .
16,,— 777,

891, — 227
1101111011, — 2?2
1 D
10101, — 2?2
110101010, — 2?2
1111110011100, — 2?2
2145,86  — 277 .

0

6



YipaxHEeHUs

MDCHEESE ! | .

Cpapnute yncna: 11101, ?7? 1D
111101001000, — 22?7 .
1100001111, — 227 ..

4F3D, — 777,

TS, —> FLY

18,39, — TV

FSTA . — g

110101,10, — 277 .
100011,11, — 2?7 .

16°



