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NMPEAUCJIOBUE

S13bIK uHCes, KaK M OOLIUHHI f3BIK, HMeeT CBOH anadas
BHT. B TOM #A3BIKE uHCEI, KOTOpHM cefyac NOAb3YIOTCHA
NPAaKTHYECKH Ha BCEM 8€MHOM luape, aa(aBHTOM CIyXKar
necaTb quJp,OT 0 no 9.3ToT A3HK Ha3bBaeTCs AECATHUHOH
cucreMol cuuciaenus. OgHAaKo He BO BCe BpeMeHa H He Be3-
fie JIOAH MOJABb30BAJHCh AecATHUHON chcTeMod. C TOuKn 3pe-
HHS YHCTO MaTeMaTHuYeCKOHd OHa He MMeeT CclenHaJbHbIX
HpEUMYLIECTB mnepej APYTHMH BO3MOXKHBIMH CHCTEMAaMH
CUHCJIEHHS, H CBOUM IOBCEMECTHHIM PacnpoCTpaHEHHEM 9Ta
cuctema o0si3aHa BOBce He 00lllMM 3aKOHAM MaTeMaTHKH, a
IpPUYHHAM COBCEM MHOTO XapakTepa.

B nocaennee BpeMsi C AECATHUYHOH CHCTEMOH CEPbe3HO
KOHKYPHPYIOT ABOHYHAS H OTYACTH TPOHUYHASA CHCTEMa, KO-
TOPHIMH <IPEANOYHTAIOT MOJAb3OBATHCA» COBPEMEHHHIE BHI-
YHCJAUTENbHEEe MALIHHH.

O cBoficTBaX, HCTOPHH BO3HHKHOBEHHsS H NPHMEHEHHH
Pa3/HUHBIX CHCTEM CHYHCJEeHHs OyAeT paccKasaHo B 9TOH
Kuu:kKe. Ee yrenue He Tpe6yeT MaTeMaTHUYECKHX NO3HAHHH,
BHIXOASIUIHX 32 Npejelbl LIKOJAbHOH NPOrpaMMHul.

*
Bo BTOopoM u3nanuu AobOaBjieHbl JABa HOBHIX Naparpada

(§§ 9 u 11) u cpenansl HEKOTOPLIE MeEJIKHE HCIpaBJeHHI.
[Tsaroe uspanne neuaraercs 6e3 H3MeHeHHH,



§ 1. O KPYIJIbIX U HEKPYIJIBIX YHCJIAX

«W3 nombesna BhIIIE] YETOBEK JIeT 0Koao 49; npoiiis no
yaune Merpos 196, oH salues B Marasus, Kynua TaM JBe
CeMepKH sHl, H Iollesa JAaabiue..». He npasna Jau, Takoe
OnUCaHME 3BYYHT HECKOJBKO cTpaHHO? Korza MHI OlleHHBAEM
KaKyl0-TO BEJHUHHY — BO3pacT U€JOBEKAa, paccTosHue ¥
T. Il.— NpHGJH3HTENbHO, TO MBI BCET4a NOJb3yeMcs Kpyr+
JNHMH YHCAaMH H TOBOpHM 06bIuHO «MeTpOB 200», «uesnoBeK
aet 50» v T. n. C KpyriabMH YHCHaMH MPOILLE ONEPUPOBATD,
YeM C HEKPYIJIBIMH, HX Jier4e 3alOMHHThb, C HUMH yAo0Hed
IpOH3BOAUTL apu¢MeTHueckue AeicTsusi. Hanpumep, Hu s
KOr0 He COCTABHT TpyAa yMHOXHTb B yMe 100 na 200, ec1u
K€ HYKHO NEepPeMHOXHUTb JBa HEKPYIVIHIX TPEX3HAUYHBIX YHC-
na, ckaxeM 147 u 343, To Aaneko He BCAKHH ClesaeT 3TO
6e3 KapaHjgama n Gymaru.

I'oBopsi 0 KpyINHX uHc/]aX, MH OOHUHO He OTAaeM cebe
oTYeTa B TOM, YTO ZeJIeHHe 4Hce] Ha Kpyrible H HEKpyrible
0 CYWECTBY, YCJAOBHO H 4YTO OJHO H TO K€ YHCIO MOXKE
GBITb KPYIJIBIM HJIH HEKPYIJIHIM B 3aBHCHMOCTH CT TOTO, Kai

KON CHCTEMOH 3amHch YHCEeJ HJH, KaK OOHLIYHO rFOBOPST, Ka+
kol CHCTEMOHI CuHCJIeHHs MH noab3yeMcs. UtoObl pasos

Ll wivivril W AXRWVA wilEE A iv. N F AP DY - Syl RAUVAANE

GpaThCsi B 3TOM BOMpOCe, MOCMOTPHUM Npexje BCEro, 4To
npeacTasiseT cofod Hama oOHYHAA AeCATHYHAfA CHCTEMA
CuHC/eHYs, KOTOPOH ME BCe ToJbp3yemcs. B sToil cucteMs
KaKI0e Legoe NOJOXKHTENbHOE UYHCAO [PeACTaB/aAACTCA B
BHLE CYMMB €[HHHL, A€CATKOB, COT€H W T. A., T. € B BHJ@
CYMMBEl pasiHYHHX cTeneneii uucna 10 ¢ ko3¢ (URHeHTaMH,
KOTOpHE MOryT NpHHHMAaTb 3HaueHHs oT 0 o 9 BKJIOYH*
tenbHo. HanpuMmep, 3amuch

- 2548

03HauaeT, YTO PacCMAaTPHBAEMOE YHC/IO COACPHKHT 8 eHHHI,
4 necsitKa, b COTEH H 2 THICAYH, T. 8, 2548—3T0 COKpallleHHOe



0603HaYCHHE BHIPAXKEHUN
2.10345-10244.10-4 8- 10°

OpHako MOKHO Obl10 OBl C TAKHM K€ yClexoM IpeAcra-
BUTb Ka:K[0€ YHCJO B BHAE KOMOMHANUHU CTeNeHed He YHC/Ia
10, a kakoro-au6o apyroro ueaoro uuciaa (kpome l), Ha-
npuMep uucsna 7. B aToit cucreMe, Ha3pBaeMoH «ceMepHY-

HOH CHCTeMOH CUHCJCHHS» HJH <CHCTEeMOH CYHCJAEHHS C
ocHOBauueM 7%, MH BeJH 6n cuer oT 0 10 6 OOHIUHEIM nﬁnn-

A ATE T A VSN S YRS R LY I /7y A LFL LFW¥iXi N AR AL et ATA WS

30M, & YHCJIO 7 npuHAaE OB 32 €AHHHIY CJAEAYIOLIero pas-
paga. Ero ectecTsenHo 0003HauuTh B Hauled HOBOH
CeMEpHUYHOH CHCTEMe CHMBOJIOM

10
(epuuuua Broporo paspsilia). Urolwl He nmyTaTh 310 0603Ha-

YeHHe ¢ JecATHYHHIM uucaoM 10, npunumeM K HeMy 3Ha-
YOK 7, T. €. OKOHUaTeJbHO BMecTO 7 Oy/AeM mHcaTh

(10},

EavHunaMy CIeAYIOWHX Pas3psiios LOJKHBL CAYXKUTh YHCIA
72, 73 u 1. 1. IX ecTecTBeHHO 0603HAYUTH

(100),, (1000); u T. .
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Hefl unce 7 T. e. npencmsmb B Bme
R—1
ak-T +ap 7T+ s Aa T4 ay,

rae Kaxjaslil u3 Ko3huuuesTos ao, 4y, ..., @ MOKET IpH-
HUMAaTh Jio6oe nenoe snauenue or 0 go 6. Kak u B cayuae
JAECATHYHOH CHCTEMBI, €CTeCTBEHHO ONYCKATb NIPH 3alHCH
YHCeN B CHCTEME C OCHOBaHHeM 7 CaMH cTeneHH 3TOTO OCHO-
BaHHUs U NHCATb 3TO YHCJO B BHJAE

(@eBq « o Q)7

OTMETHB OnATb-TaKH 3HA4YXKOM 7 TOT Lyam, 4TO B OCHOB -Y
CHCTEMbl CUACJCHHS, KOTOPOH MBI TNOJIB3YEMCHl, MOJOKEHO
HMEHHO uHciIo 7.

Paccmorpum npuMep. Hecaruunoe unciao 2548 MoxHO
NpeACTaBHUTh B BHJE

1.7 4+0.724+3-7240-740,
T. €., B IPHHATHX HaMu 0003Hau€HHAX, B BUAE
(10 300),.



Takum oGpazom,
(2548),5 = (10 300),.

OGpatum BHHMaHHe Ha TO, UTO NPH MOJNB3OBAHHH aTO# HO-

Boii «ceMepHuHOH» cHCTeMoOH 3amucu KpyramiMu 6yayT co-

BCEM HE Te€ YHCJAa, KOTOopble ObIIM KPYTJIBIMH B AECATUYHOH
cucteme. Hanpumep,

(147)10 = (300)?»
(343),p = (1000),

(rak kak 147 =3-72 u 343 = 7%); B TO Ke BpeMH

(100), == (202),,
(500);p == (1313);

T mrmmeasrey AR ACTTIYTI ALY AYIAMALIA YIRATY ALIZTITY ™ YrLrsa

A T. A. L103TOMY B CEMCPDHUYHOH CHCTEME YMHOXKHTD B yMe
(147) 10 Ha (343) 10 npome, ueMm (100),0 Ha (200)10 Ecan 6ut
Mbl NOJIL30BAJHCh CeMepHuHON CHCTEMOH, TO, HECOMHEHHO,
Bospact 49 Jser (a He 50) BocnpuHHMaJcs Ob KaK «KpyrJaasi
paTta» W oTMeuajcss Onl Kak 100HJeH, MHB TOBOpuU/H OHI
«MetpoB 98» uam «MeTpoB 196», NpHKHIHIBAS pacCTOSHHE
Ha rnas (mockoabKy (98)10==(200)7 u (196);0=(400)7 —
Kpyriibie yucia B ceMepHuHOoll cucreme), cuuTajsu OH Npea-
MeTH CeMepKaMH, a He jJecsiTkaMu H T. A. Kopoue rosopd,
ecnn Obl ceMepuuHas cucrema Onlia OOUIeNPpHHATOH, TO Ta
¢pas3a, ¢ KOTOpO#l Mbl HayaJH H3JOXKEHHE, HUKOTO Obl HE
yAUBHUJIA.

Onnako Ha caMOM Jiejle ceMepHyHasi cucTeMa He uMeeT
CKOJIbKO-HHOYAb WIHPOKOro PacnpocTpaHeHHs M HHKaK He
MOXeT KOHKypHPOBATb C MOBCEMECTHO pacnpocTpaHeHHOH

nv'nmn‘rnrl r ARE IXrO TITMNMDITITITITNG ST

,LTeCﬁTPl‘ihOH CHCTEMOH. D 4YeM XKC NpHUHHa 3TOI'O!

§ 2. NPOUCXO)KAEHHE NECATHYHOH CHCTEMbI
CUUCJIEHUA

[ToueMy uMenHo uyucay 10 oTBeAeHa TaKas IPHBHJETH<
poBanHas poib? Yesnosexk, AajseKuil OT 3THX BONPOCOB, OT-
BeTHJ Obl, BEPOSITHO, He 3aJyMHIBASICh, TaK: AEI0 MPOCTO B
TOM, 4TO yHcA0 10— Kpyrioe, Ha Hero yAoOHO yMHOXaTh
a06oe uUHCNIO0, I03TOMY YAOGHO CUMTATH A€CSTKAaMH, COTHIMH
u T. . Mu, onnako, ye BBISCHHJH, 4TO A€/10 06CTOUT Kak
pas Hao0OpOT: 4HCIO 10 NOTOMY H KpyrJo€, 4TO0 OHO IipH-
HATO 32 OCHOBAHHE cHcTeMul cumcienus. IIpu nepexome K

7



KaKofi-1Th60 HHON cHCTeMe CUMCJEHHS, CKaXeM CeMepHuHOA
(rne ono 3anuchiBaercs B Buie (13)7), ero «KpyraocTb»
HEMEAJIEHHO HCUYE3HET. “

[Ipuunsap, mo KOTOpPHIM HMEHHO AEeCATHYHAS CHCTeMa

NAAANTArL ARITIATINUIZGTAE AADAAL I8 M ATAMATUHTANAKEOTN ¥
Unasadialp OUHICHPHHATOn, CUSCOM 6T MaiCMainitinviv Aa

pakTepa. JlecsaTh nanbueB pyK — BOT TOT NEPBOHAYaJbHBIH
annapar AJsl cuera, KOTOPbLIM 4eJIOBeK NO0Jb30BaJjcs, HauH-
Has ¢ jponcropuueckuX BpeMeH. [lo manbmam yao6HO cuH-
TaTh OT OAHOro A0 AecsaTd. CocuuTap A0 AECATH, T. €, HCe
MOJAb30BaB A0 KOHIKA BO3MOXKHOCTH HaLIero NPHPOAHOTO
«CYETHOrO annaparas, eCTeCTBeHHO NPHHATbL caMo uucjo 10
8a HOBYl0, 6osiee KPYNHYIO eAMHHRY (€AHHK{LY CJAEAYIOLIETO
paspsina). JlecsTh AeCsITKOB COCTABJSIOT €AHHHIY TPETbLEro
paspsina u T. A. Taxum o6pasoM, HMEHHO CUeT M0 NanabuaM
PYK [OJIOXKHJ Hayajo TOH CHCTeMe, KOTOpas KaXercs Ham

cefluac yeM-To caMo coG0oH pasyMelolHMcs,

§ 3. APYTHE CUCTEMbI CYUCJEHHUA
UX MPOUCXOXXIAEHUE

AR SRAiR HEA S W EA Wfim AR AR

IlecaTHunas CHCTeMa CYHCJIEHHS HaneKo He cpasy 3a-
Hsi1a TO TOCMOACTBYIOLIEE MOJOMKEHHe, KOTOpOe OHAa HMeEET
cefiyac. B pasHble HCTOpHYECKHE MEpPHO-

R\ AH MHOTHE HAPOAH [0J1b30BANHCh CHCTE-
@ k) MaMH CYHC/JEHHS,, OTIHYHEIMH OT AecH-
11’3 5\ THYHOH. _
,JE A Tak, HanpuMep, AOBOJBHO IIHPOKOE
1,}.;‘_ 7 pacnpocTpaHeHHe HMela JABeHajuare-
LA 4  puunas cucrema. Ee npoucxoxaenue
, 7 |.  cBfi3aHO, HECOMHEHHO, TOXE CO CUETOM
7 N AN ] Ha NanbllaX, @ HMEHHO, TaK KaK YeTHpe

f. ‘{ najgbla pyku (KpoMe OOJMBLIOTO) HMEIOT
B copoKymHoctu 12 dananr (puc. 1), T0

y . nmn arayv thanagram nmanpgAunadag Uy TN
r: -—?r ¢ 3THM {QaJanraM, nepeoHpas uHx Ie

Oqepeﬂ,ﬂ 60Jlb]_ﬂHM nanbiieM, H Be,KYT
Puc. 1 cuer oT 1 mo 12. 3arem 12 npuHuMa-

ercd 3a E€AHHUNY CJAeAyIollero pasps-

Ja U T. 1. B ycTHOA peun OCTaTKH
TBeHAALATEPHUHOH CHCTEMBI COXPaHHIHCL H A0 HaUIHX
'THel: BMecTO TOro 4ToOBl CKa3aThb «ABEHaJHaTb», Mbl 44CTO
TOBODHM <AlOKHHaA», MHorue npeaMerol (HOXKH, BHJKH,
Tape/iKH, HOCOBble IJIATKH H T. M.) OYeHb YacCTO CYHTAIOT
HMEeHHO AI0XKHHaMH, a He gecATkaMu. (BcnomHuTe, Hanpu-

8



Mep, 9TO cepBH3 OnIBaeT, KaK mpaBuio, Ha 12 uau Ha 6 ye-
JOBeK ¥ 3HauuTesbHOo pexe Ha 10 uan Ha 5.) Ce#iuac yxe
Kpaiie PEeAKO BCTPeyaeTcs CJOBO <«TIpOCC», 03HAYAKILEe
«IIOKHHY AIOXKWH» (T. €. CAUHHIY TPETLETO pa3psija B JBe-
HaIATePHUYHOHR CHCTeMe), HO CIIE HECKOJbKO AECSTKOB JIET
TOMY Ha3aJ OHO OBJIO AOBOJLHO HIMPOKO PACIpPOCTPAHEHO,
0COGEHHO B TOproeoM mupe. JioxuHa rpoccoB HaskBaJach
«Macca», ONHAKO cefluac Takoe 3HAUCHHC CJIOBA «Macca»
MaJIo KOMY H3BECTHO *).

Hecomuenupie ocTaTrkd JBEHAAUATEPUUYHOH CHCTEMDL
CUHCJICHHS UMEIOTCA Y aHIJduaH — B CHCTeMe Mep (HampH-
Mep, 1 dyr =12 mioiiMaM) 4 B AcHexXkHOH cHcTeMe (1 wimj-

T — 12 Moy CAaM ) .

Yililii LLLu..l.\.auuL’

3aMeruM, 4TO ¢ MATCMATUUYECKOH TOUKU 3peHUs ABCHAA-
IaTepUyHasa CHcTeMa uUMcesaa OB, MOxkaayH, HEKOTOphIe Mpe-
HMYILECTBA OEpeH JECATHYHOH, IOCKOJbKYy u4Hcao 12
nesures Ha 2, 3, 4 u 6, a uucao 10 Toabko HA 2 u 5, a 6osb-
LWHH samac genauTenell y yucmaa, CayxKaliero oCHoBaHHeM CH-
CcTeMBl CUHCJCHHA, CO3MaeT U3BECTHHIE yno06CTBa B ee HC-
noJb3oRaHui. K 3TOMY Bompocy Mbl eule BepHeMca B § 7, B
CBA3H C MPH3HAKaMH JCJTUMOCTH.

B npesHem BaBumnoHe, KyJbTypa KOTOPOro, B TOM UHC/C
H MaTemMaruueckas, 6Gbl1a J0OBOJNBHO BLICOKA, CYIEeCTBOBAJA
pechbMa CA0KHAg IecTuaecaTepHunas cucrema, MrueHus uc-
TOPHKOB IO MOBOAY TOTO, KaK MMEHHO BO3HUKIA TaKas CH-
creMma, pacxoaarca. OfHa U3 THOOTe3, BIPoYeM HE OCOGEHHO
AOCTOBEpHAst, COCTOMT B TOM, YTO IPOH30UIIO CMEIIeHHE
ABYX IUIeMeH, OJHO H3 KOTOPHIX [O0Jb30BAJOCh LIECTEPHY-
HOH cucreMoll, a apyroe — necaruuHofl. Hlectupecarepuu-
Hasi CHCTeMa BO3HUKJA KaK KOMNODOMHCC MEXKIY 3THMII
JBYyMA CHCTEMaMH. HApyrag runotesa COCTOUT B TOM, YTO Ba-

[1)

r TT R T A N e s TTRYY T ey AN TT T T

BHJOHSHE CUTAJIH NPOA0/NKHTEIbHOCTL TOAA PaBHO# 360 cyT-
KaM, 4TO, eCTeCTBEeHHO, cBs3biBajtoch ¢ uncaoM 60. OnHako
5TO MPEANOJIOMNKEHHE TOXKE Helb3d CUHTATh NOCTATOUHO 00-
OCHOBAHHBIM: aCTPOHOMUUYCCKUC IO3HAHUA JPEBHUX BABHUJIO-
HAH OLLJIH JOBOJILHO 3HAYHTEJLHELL, [I03TOMY CJACAYET JyMaTh,
YTO MOTPEIIHOCTb, C KOTOPOfl OHH Ompejejsnd MponoJ-
SKUTOMLHOCTE rOja, 6bljia 3HAYHTEJLHO MEHbLIe, 4eM O Cy-
tok. Hecmorpa HA TO, YTO NPOUCXOMKJIEHHE NICCTHICCATE-
PUYHON CHCTGMBI OCTAeTCA HEACHBIM, CaMblil ¢akr ee

*) XOT#, BO3MOMKHO, HMEHHO B HEM JIQXKHT KOPEHb TAKHX yUOTpeli-
TeNbUSIX BBIpAMKEHHH, Kak «Macca Jen», «Macca JAeH» H T. I, (Cp. ©
BHPAKEHUAMHU KTHICAYA AEA» H T. A.).

2 3ax. 336 9



CYIICCTBOBAHHS U IIHPOKOTO pacmpocTpaHenns B BaBuioH-
CKOM TOCYIapCTBE JOCTATOUHO XOPOINO yCTaHOBJEH.ITa CH-
CTCMa, KaK ¥ ABEHAUATEepHUHAS, B KAKOH-TO CTENEHH COXpa-
HHJIACh ¥ A0 HalUWX JHel (Hampumep, B AeJCHHH Yaca Ha
60 MHHYT, 4 MEHYTH — Ha 60 CeKYHA ¥ B aHaJOrHYHON CH-
CTEMC M3MepeHHsa YIVIOB: rpaayc =60 muHyram, l MuHYy"
Ta = 60 cekyHgam). B uesom, oaHaKo, 3Ta CHCTEMAa, TpE-
Gylomas IMECTHACCATH PA3ITHYHHX «UHGP», NOBOJBHO IPO-

-
MO3/Ka M MCHee yao0Ha, UeM JeCdATHHHAA.

[To CBUAETCJBCTBY HM3BECTHOTO HCCACROBATCAA AdGpHKH
Crennu, y psaaa adpuKaHCKuX IUieMeH Obijia pacmpocrpa-
HeHa nATepHuHas cucreMa cuucaeHas. CBsA3b 3TOH CH-
CTeMbl CO CTPOEHHEM UYEJOBEYECKOH pPYKH— NepBOHAHA/b-
HOH «CUYeTHOH MAalUHHBI» — AOCTATOYHO OYCBHIHA.

V anrexkos u Mafif— HapoJOB, HACQJABIIMX B TCUCHUE
MHOTHX cTOJeTUH o6lupHBIe 00/aCTH aMEPHKAHCKOro KOH-
TUHEHTA M CO3JAaBIIUX TaM BBLICOKYIO KYJAbTYRY, NMOUTH HOJI-
HOCTBIO YHHUTOXEHHYIO HCIAHCKHMH 3aBOoeBaTe/isaMu B 16—

17 BB.,— Obl1a NpUHATA ABajguaTepuhuHasa cucrema. Ta xe
ABajuaTepuuHas cHcteMa OnJIa OPHHATA U Yy KCNbTOB, Ha-
ceTABIUUX 3amajHyio EBpony, HAYHHAA CO BTOPOTO ThiCsue-
JIeTHs 10 Hame# spbl. HekoTopsle caean ABaAlaTePUYHOH
CUCTEeMBl KeJLTOB COXPAHHJHCH B COBPEMEHHOM GpaHIys-
CKOM f3BIKe: HampHMep, «BOCeMbJecAT» no-bpaHny3cKH Oy-
mer quatre-vingts, T. e. 6yKBaJLHO «YeThIPEXKAbl ABAALATEY.
Yucno 20 serpeuaerca U Bo GpaHIy3CKOH AEHEKHOH CHCTe-
Me: OCHOBHAs AEHEeXKHAas eNUHUNA — (PPaHK-— ACJHTCA Ha
20 cy.

M3 uernpeX NEpedyUCTeHHBIX BHIIIE CHCTEM CUYUCTCHHSA
(mBeHagmaTepHuHOl, NATEPHUYHOH, WIECTHAECATEPHUHOH X
ABAa1lATePHYHON ), CHITPABLIHX HAPAAY C ACCATHYHON 3aMeT-
HYIO POJIb B PAa3BHTHH YeJOBeUeCKOH KyJbTyphl, BCE, KPOMeE
HICCTHAECATEPHUHON, UCTOUHUKY KOTOPOH HeACHBI, CBA3AHLI
C TeM WJH UHHM CIOCOOOM cueTa 10 majabuaMm pykK (uad u
PYK, ¥ HOT), T. €. HMEIOT, NONOOHO JECATHYHOH CHCTEME, He-
COMHEHHOE «aHATOMHUYECKOE» IPOHCXOXKCHHE.

Kax NOKa3HBAOT NPYBeAEHHBIE BBHIIE IMpHMEpH (HX
YHCAO MOKHO OBLJIO Obl 3HAUUTENBHO YBEJHUHTH), MHOrO-
YHCJCHHBIE CJAGAH STHX CHUCTCM CHHCJICHUS COXPaHUJIHCH 10
HAaIUX fAHed U B sI3bIKAX MHOTUX HAPOAOB, H B MPUHATHIX
JICHEXKHEX CHCTeMax, H B cucreMax Mep. Oanako ans 3a-
MHCH YHCEJ W JJisl BHINOJHCHHA TEX HJIH HHEIX BBIYHC/EHHH
MBI BCerja moJb3yeMcs AeCATHYHOH CHCTEMOH.

10



§ 4. NO3UUHUOHHDBIE U HEIMO3UL{HOHHLIE
CHUCTEMBI

Bce Teé CHCTEMBI CUHCACHHUA, O KOTOPLIX MBI _TOBOPUJIA
BHILIE, CTPOATCHA MO QGHOMY OOmEMY NpHHHULY. Boibupaert-
Cs HEKOTOpOEe YUCJIO p— OCHOBAHHUE CHCTEMBI CUHCJEHHS, H
Kaxaoe uhcgo N mpexacrapiasercs B BUAC KOMOUHAIHU ero
creneHefl ¢ Ko3(dHIUEHTAMH, TPUHUMAIOUMI 3HaUeHHd OT

0g0op—1, 7 ¢ B BHUIC
R E=1 |
ar-p +agyp A+ ... Ta-pta,
Jlanee Takoe YHCJIO COKPANIEHHO 3aMUCHIBACTCA B BHAE
(akak_l A alau)p.

B sTO# 3amucu 3HauUeHHE KaXJIOH uUUHGPLI 3aBHCHT OT TOrO
MecTa, KoTopoe 31a nudpa 3anumaer. Hanpumep, B uHcHe
222 ppoiika yuacrByeT Tpu pasa. Ho camag npaBasg #3 HHX
03HAyaer ABe eJUHUIB, BTOpPAas CIpaBa — ABa JecATKa,T. €.
ABajlaTh, a TPETh — JBE COTHH. (31€Ch MBI HMEeM B BHAY
ICCATHYHYIO cucteMy. Ecau 6B MH NOJb30BAJTHCH KAaKOH-
au6o Apyroff CUCTEMOH CUMCJIEHUS, CKAXeM C OCHOBaHUeM p,
TO 3TH TPH ABOHKH 03HAuaJu Obl COOTBETCTBEHHO BEJHYHHI
2, 2p u 2p2) CucTeMbl CUHCJEHHUS, OCTPOCHHLIE TAKHM 00~
pPA30M, HA3bIBAIOTCH MO3HUHOHHB MU

CymecTBYIOT ¥ APyrHe —HENO3HUHOHHRBIEe CHCTe-
Mbl CHUHCJIEHHS, MOCTPOCHHLIE HA HHBIX TNPHHIHNAX, O6mze-
H3BECTHBIH mpuMep TAKOH CHCTEMBbI — TaK Ha3LIBACMBIE PHM*
ckue nu(pei. B srofi cucreMe uMeercs HEKOTOpHIH HAGOp
OCHOBHBIX CHMBOJIOB, & HMEHHO CAHHHLA I, oare V, necath
X, narpaecst L, cto C H T. 4., H Ka¥Xj0€ UHCAO MpEACTAaB-
JIACTCH KaK K0M6HHauHﬂ atuX cuMBojoB. Hanpumep, uuciao
88 B 7TOl cHCTeMe 3anuiueTcs TaK:

LXXXVIII.

B sToil cucreMe CMBICA KaXKAOro CHMBOJA He 3aBHCHT OT
TOro MecTa, Ha KOTOpoM OH crtouT. Tax, B NpHUBEAEHHOH
Buplle 3anucH udcna 88 mudpa X, yuactBya TpPH Dasa,

KaXXAbll pas O3HAYaeT OAHY H TY XK€ BeIHYHHY — JAECATh
€U HHUIL.

2% 11



PuMckie nudpsl MB 4aCTO BCTpPeuaeM U ceHfyac, Hampu-
Mep Ha nudepbiarax YacQB, OJHAKO B MAaTeMAaTHYCCKOH
IPpaKTHKe OHH HC TIPHMEHAIOTCH. HOSH]_IHOHHbIe CHCTEMEL
yAOOHBl TCM, YTO OHH MO3BOJIAIOT 3aAMUCHIBATH OOJbIIHE YHC-

Eme Gosee BaKHOE HpeHMYH_LeCTBO HOSHHHOHHHX CHCTEM —
3T0 MpPOCTOTa M JICTKOCTb BHIMOJHEHUA apudMeTHYCCKHX
onepaupm Haj YUCJAMH, 3aNHCAHHBIMH B 3STHX CHCTEeMaX.

e o 8 W A TTATTYY ST TYTrnx ARETT AIIFTY Y TT ¥

\uuupuuynw JJIHA bpabncnnn naupnmey, ucpcmnumn Tb AiB4d
TPeX3HAUHBIX YHUCIA, 3aMHCAB UX PUMCKUMHU Hudpamu.)

HJanbpumie Mpt OynemM roOBOPUTH TOJBKO O TO3HIHOHHBIX
CUCTEMAX CUHCJIEHHUS.

§ 5. APUOMETUYECKHWE OJENCTBUS
B PASJIMUHLIX CACTEMAX CUMCJIEHHS

Jaa uuces, 3anuCAHHBIX B JCCATHYHOH CHCTEMe, MBI
MOJIL3YEeMCsl NPABUJIAMH CJOXKEHUS H YMHOMNKEHHA YHCeJ
«CTOJIOHKOM», JIEJEHUA — «YyIJI0M». DTH Ke NpaBuja MoJ-
HOCTBIO IPUMEHHMBl U JJIA YHCeNT, 3aNUCAHHBIX B JI06OH
Lpyrofl mosHIUOHHOM cucTeMe.

Paccmorpum croxkeHue. Kak B IeCATHYHOH, TaK H B Jl10-
6ot npyroi cucreMe Mbl CKiajbBaeM CHayaJjaa eJIHHHILLL, 34+
TE€M MCPEXOJUM K CAeVIOIEMY paspsiay 4 T. A. 10 TeX Nop,
MIOKa He JOUAeM J0 CaMoro CTapllero U3 UMEIOIUXCA pas-
psanos. [Ipu 3ToM Heo6XOZMMO NOMHHTBL, YTO BCAKUH pas,
KOrja NP CJHOKEHHH B MpPeIbAYLIeM paspaae moayuaercs
cymMMa, 60Jpllas YeM OCHOBAHHC TOH CHCTEMBI CUUCJICHHS,
B KOTOpOH Bejpercs 3amuCh, HJIU paBHAas eMy, Hallo CAeNaTh
nepeHoc B caeaywowui paspan. Hanpumep,

1) | (23651
) f17 04332

{A9 714N
\1< f1%1)g

2) (423)¢

(3125);

TepefizeM Tenepp K yMHOXKeHHI0. [l ONpene/eHHOCTH
BHOepeM KaKylo-HUGYAb KOHKPETHYIO CHCTEMY, CKaXeM Ile-

12
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THYIO. : KeHHA JIOO0bX wHcen
CYXKHT TAONMHIA YMHOXKEHHS, ONpPefcssiolas MpPOH3Be/e-
HUS YHCEJ, MCHBIIUX, UeM OCHOBAHHE CUCTEMB CUMC/ICHHUS.
He'rpy,r_[Ho y0eauThCa B TOM, UTO AJST LIECTCPHUHON CHCTCMBL

[ EPm oawr M e e - —

Tadadna YMHOMCHHA BbBIIVIALUT TdK:

AJI H 11

3 0 3 (10 |13 20 ] 23

31ech B Ka}Kﬂ;OH KJeTKe CTOHUT IIpOHSBe,D;EHPIe qHCes, npea-
CTABJIAKRINUX CODOM HOMepa CTPOKH H croabua, Ha nepece-
UCHHH KOTOPBLIX CTOHUT 3TA KIETKAa, MPUUeM BCE UYUCIA 34NU-
CaHpl 37€Cb B IIEeCTEPUUYHOH cucTeMe (YKasHBaIOMMi HA 3TO
3HAYO0K MbI 34€Cb ONYCTHJH, YTOOBLI He 3arpoMoxXaarb tab-
auny).

ITonb3ysice 310l Tabnuuell, Jerko mnepeMHOKHTD CTOJ-
OHKOM» uHCaa, COAcp:Kalilfe JI060e KOJHYECTBO paspsaios,
Hanpuwmep,

359)
X 2245)6

(3194).

\U.IH I.I

(2332),
(1144),

(145244),

Henenue «yraoM» Takxke MOXKHO BLINOSHATb B JIOGOR
cucTeMe cuucaeHud. PaceMorpum, HanpuMep, TAKYIO 3agauy:

Paspenurs (120 101); ua (102),.
13



(120101), [ (102),
(102)s  (1101),

(111),

(102),

(201),
(102)s

(22)s

{3anumure neIUMOE, ACAHTENb, YACTHOE H OCTATOK B AeCH:-
THYHOH CHCTeMe W IPOBEpbTE NMPaBUNBHOCTb Pe3yJAbTATA.)
3agaua 1. Ha gocke coxpaHuHjach fojycrepras 3a-

¥Ch

BLISICHUTb, B KAKOH cucTeMe CYHCJICHHA HANHCAHB! Cjaaraes
MbIE 4 cyMMa?

Orser. B cemepuuHOM.

3amaua 2. OAuH WIKOJbHBIH YUdTeJNb HAa HAII BONPOC,
MHOrO JIE y HErO B KJAcce YYeHHKOB, OTBETHJ: «¥ MeRs B
kiaacce 100 mereft, u3 Hux 24 MaspuukKa M 32 JHEBOUKH».
CHayana ero OTBET Hac YAUBHJ, HO IIOTOM MBI NOHAJH, YTO
TIPOCTO YYUTEJb NOJNb30BANCA HE ACCHTHYHOH cucreMmoii. Ka-
KyIO CHCTEMY UMEJ B BHAY YUHTEJDb?

PemeHue 370 3amauu He caoxHo. I1ycTs X — OCHOBA-

Hue TOH CHCTGMBI CUHCJIERUs, O KoTopo#l maer pedn. Torma

CJ0BA VUHTEJIS O3HAYAIT CHEAyIollee: ¥ Hero x> y4eHHKOB,

u3 HuX 2x 4 4 masbunka B 3x - 2 nesouxkd. Taxum o6pa-

30M,
2x 4+ 44 3x 4 2=x2
ILJTH
x2—bx—6=0,
OTKYyAa
BB t24 57

X == 2 - 2 ]

T, €.

x1=6, .?Cgﬁ—'l.

Tak Kak — ] He MOKeT ObiTb OCHOBAHHEM CHCTEMBI CUHC/Es
nug, To X= 06, Mrak, OoTBeT yuuTeJs Ob1 JaH B wecTe

14



S Fale slat [] - v T wr vy YTATA AT 11--:-\ A YW e ww v

OM y HCTO ODLNIO TPpHALATHL HICCTDH
Y4eHHKOB, H3 HHX IeCTHAAUATL MaJdbiYHKOB W JABaAllaTh
JeBOYCK.

§ 6. IEPEROA HYHUCEJA
13 OAHOKH CUCTEMBI B APYIVYi0

Kak nepeeecTd uHCI0, 3aIHCAHHOE B OJHON CHCTEME, Ha-
TIPUMEP AECATHUHOH, B KAKYIO-JIUO0 IPYTYyI0 CHCTEMY, CKa-
KeM ceMepuyHyw? Mpl yXe 3HaeM, 4TO 3amucaTth Kakoe-
au60 uncao A B CeMEPUYHOH CHCTEME— 3TO 3HAUYMT IIpeA~

N B DBIITo AUAMAMLY
WD DIl W \.»J' AVL IVL ADX

A ak-Tk—l—ak_.,-Tk"l—{— oo +a, 74 a,

o)
i
(&2
»q
ond
(C
e

ATIY ITA wEARYT tTalImIr Ar\\lf\htrrr?rr\n AT
WDy, H"1iuupl ridarxili \,CLV.ICP IV C JJ.PK.»J.I\\./

(1)

ugcaa A, Hago HalTd KodhdULHEHTH ao, Ayy ..., Ar, Ka-
JKABIH U3 KOTOPBHIX MOXKET OHTh Kakoi-nub6o uudpoit ot 0
10 6 BraouuTeabHO, Paspenum Hame uucno A Ha 7 (B ue-
auX uucnaax). Ocratok npu arom Oyger paBeH, OYEBUAHO,
Qp, TaK KaK B HaNMCAHHOM DpeACTABJeHUH uucna A Bcecna-
raeMeie, KpoMe mociaefHero, peiarcs na 7 maueno. Hanee,
BO3bMEM UYaCTHOE, HOJMYUHBIIeecHd NPH AeeHHH unacaa A Ha
7. u cHoBa pasjenuMm ero Ha 7. IloayuuBmiuficas npu 2ToM
HOBBIH ocraToK Oyzer paseH ai. [Ipogo/axast aTOT nponecc
JaJblie, MH HaligeM Bce nudpH Qo @y, ..., dz, BXOAALUIHE B
ceMepHYHOe MpelcTaBicHHe uHcaa A, B BHJE HOCAeAOBa-
TOJbHLIX OCTATKOB, NOJYUAIOMUXCHA NPH ONHCAHHOM BHlIe
NoBTOPHOM JeJjeHuu ero Ha 7. PaccMmorpuM, Hanpumep,
qHCJIO '
Paznends ero Ha 7, moayuuMm uyactHoe 469 # ocraTok 4.
CilefoBaTe&NILHO, B CeMepHYHOH 3amucu 4ucaa 3287 mochen-
Has uudpa pasHa 4. s HaxoXAeHUss BTOPOH LUDPH pa3-
JenuM HafigeHHoc HaMu dactHoe 469 cHopa Ha 7. [Tonyuum
qactHoe 67, a OCTAaTOK NpH >TOM paseH HyJo. Chnenosa-
TeJbHO, BTOpas nudppa B ceMepHuHo#t 3amucH yucaa 3287
ectb Byab. Hlanee, paspenus 67 Ha 7, noayuum 9 u 4 B oc-
TaTKe. DTOT OCTATOK 4 mpeacTaB/secT CO60H TpeTnio LHOpPY

B ceMmepuuHo# 3anucu uucsaa 3287. Haxkonen, pasjgeaus no-
cienHee dactHoe 9 Ha 7, moavyuM OCTATOK 2 ¥ uacTHoe 1,

22NV Y

STor OCTATOK 2 maeT HaM UeTBepTyi0 HHGPY B UCKOMOI 3a-
IMUcH, 2 9aCTHOE eJUHHLA (KOTOPYIO MBl YXKe AeJUTh HA 7 He

15



MoKeM) IpeficTaBisger co6oil maryo (4 mociegnion) unHd-
py. Takum o6pasom,

(3287)10 = ( 1 2404)7.
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INEHHYIO 34MUCh BRHIpAXKEHUS

BBIpAKEHHUs
17" 4+-2.724+4.7240.7 44,
nogo6H0 ToMy Kak (3287)0— 370 COKpallleHHAast 3aMUCh Bbl-

paxeHUs
3.-1004+2.1024-8.10+7.

Briknaaky, KoTopnie Mbl NpPOAENANH Aad Iepexoja OT ge-
CATHYHON 3amucH yuciaa 3287 K ero mpeacTaBJeHHIO B ceMe-
PHYHOH cHCTeMe, YI0OHO pacHOJOXKUTL TaK:

3287| 7
4 469| 7
067|7
4 9|7
2 1

SIcHO, 4TO Bce CKa3saHHOE BHIIE NMPHMEHHMO He TOJBKO
K CeMepHYHOH, HO K /o060l apyroii cucreMe. OGmee mpa-
BUJIO [ TIONYUYEHHs 3aMUCH HEKOTOPOro uucaa A B cucreMe

CUMCJICHUS C OCHOBAHHMCM p MOXKHO cOpMYJIHPOBATL Tak:
paspenum uHCaA0 A Ha p B LENBIX YHCAAX; NONYYEHHHH NPH
3TOM OCTAaTOK AACT LU(Py, CTOANILYID B MEPBOM paspsie
p-uuHOi 3anucd uucaa A. Pasaenus MOJYYeHHOE NMPH 3TOM
NepBOM JeJIeHHH YaCTHOC CHOBA Ha p, BO3bMeM BTOpOH oOc-
TaToK, 9TO Oymer Uudpa, cTosllas BO BTOPOM paspsje,
u T. A. [Iponecc nmpoxonxkaercs go Te€X mop, NOKa MH He mo-
JY4HM 4YacTHOE, MEHbLIEE OCHOBAHUS CHCTEMBl CUHCJEGHHSA.
IJTO YacTHOE MPEACTABAACT co6of LHPPY, CTOAILYIO B cTap-
eM paspsne.

Paccmorpum eme ofnH mpuMep. 3anucarth uucao 100 B
ABOUYHOHR cucteMe. [Tonyuaem

100] 2
050/ 2
0 252
1 12|12
06[2
0 3|2
11
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T, €.
(100);0 = (1100100),.

C mepeBOJOM YHCEN M3 JCCATHUYHON CHCTOME CAUHUI B
ABOHUHYI0 TNPUXOLUTCA NOCTOSHHO CTaJKMBATBCA NpH pa-
GoTe Ha BHIYHCJAHTENBHHX MAIUHHAX, O KOTOPHIX MBI MOro-
BOPHUM HECKOJIBKO II03XKe.
"~ B Tex mpumepax, xotopnie Mbl paceMOTpenH, HcXonHol
CHCTEMOH CHHC/IeHHs Obla AecATHUHAA. MOKHO TAKHMH e
NpHeMaMH OCYUICCTB/IATL MEPEBOM 4HC/IA U3 MPOU3BOIBHOM
CHCTeMB! B JIIOOYI0 APyrywro. Jlis 3TOro HY:KHO BBINOJIHHUTE
TaKyIO JKC CEPUIO NOCH/I0BATCALHEIX JeleHUll, KAK H B pac-
CMOTPCHHBIX BHIUE IPHMEPAX, HO TOJBKO 3TH ACHCTBHS IpU-
JAETCA BHINONHATL HE B JECATUYHOH cHUCTeMe, a B TOH CHCTe-
Me, B KOTOpOH CpesaHa NMepBOHAYANbHAH 3alHCh YUCJA.

3anaua. ITpeanonoxuM, UTo y HAC €CTh BeChH (¢ nBy-
Msi qaiamu) # rupu B 1 rpamm, 3 rpamma, 9 rpammos,
27 rpaMMoB ¥ T. A. (IO OZHOH INTYKE KAMKAOTO Beca). Mo-
JKHO JIM ¢ TOMOLUbIO TAKOro HaGopa rupb B3BECHUTH 1060
rpy3 € TOYHOCTBIO A0 OAHOIO rpammar

Otger 3necy nonoxutenvhnil. [Ipusenem pelleHue 3TOH
3anavu, onMpalouneecss Ha 3amHCh YHCENT B TPOUYHON CH-
creme. IlycTh mpeaMer, KOTOPHH HAM HYIKHO B3BECUTDL, Be-
cut A rpammoB (uncio A MEL cyuTaeM HesHM). DTO HUCIO
A MO¥HO 3amHCATb B TPOHYHON CHCTeMe

A=(0,a,_y ... a;a0)s,

A=a,-3"+a,.,-3""'4+ ... +4q,-31q,

rae Kodpduuuents ao, ai, ..., @5 MOTYT IpHHHMAaTL 3HA-
genusa 0, 1 unu 2.

Mo:xkHo, omHako, 3anUCaTH KAXKA0E YHCHGO B TPOU'IHO
CHUCTCME W HECKOJbLKO WHA4e, a HMEHHO TaK, 4TO6GLI B ero
samicy yyactsoBanu mudpn 0, 1 u —1 (Bmecro 0, 1 n 2).
Jlis monyueHust TAKOM 3aMHCH MOCTYMHM craeaymomum obpa-
30M. [TepeBedcu ducia A W3 AECATHYHON CHCTEMBL B TpOHY-
HYIO, DOJIb3YsIChb TOH CXeMO§ TOC/HenOBaTeNbHBIX NEJIEHHI,
Kotopast Oblia OMHUcaHA BhIlIE, HO TOJABKO KAXKbIl pas, Kor-
Jla y HaC NpH ACNAEHHH HA Tpu OyAeT MoJyyaThed 2, Mu Gy-
AeM 4YaCTHOE YBETHUYHBATH HA eAUHHIUY, 8 B OCTATKE IPH
9TOM nucatp —I1.

B pesyaprate Mb nonyunM 3amuch uucaa A B Buge
CYMMBI

A=by, 8"+ by 3"+ oi. +b,-3F5,

T. e.

=
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rae Kaxiauifi U3 KO3(OOUUHEHTOB Om, Bty o5+s Do MOXKET
6biTh pasen 0, 1 uau —1. Hanpumep, uucao 100, kotopoe
Oo6bIYHEIM 00pa3oM 3aNUCHIBACTCA B TPOMUYHOH cHCTeMe Kak
10201, Bo BTOPOM BapuaHTe 6y,ue'r HMeTb BHJ 11—101, no-
cKoasKy 100 =344 33— 324 1.

Teneps rpy3 B A rpaMMOB NOJIOXKHM Ha NEpBYH 4ally
BECOB, 4 rupio B | rpaMM MOCTaBUM HA BTOPYIO uUally, €CJIH
bo==1, ¥ Ha mepByw uamy, ecnu bo=—1 (ecnu by=0,
TO NEPBYIO I'HPI0 MBI HC HCTIOJIb3YeM); Zajee, THPS BecoM
B 3 rpaMMa CTaBHTCH Ha BTOPYIO vamy, ecid by ==1, u Ha
nepsywo, ecau by=—1, ¥ 1. 4. Jlerko moHaTh, 4TO, pac-

cTABER YNy IO TAWAMY TINUHMIUNIYV. MLYT UNDARHNROACTIA r'p}r'.r

CEiIAdDis i ,uyx; Livs L AL y ALpSIAALALKLRL f g iVAAM ¥ POODAIVONAL L L

A. Urak, ¢ nomompio raps Becom 1, 3, 9 u 1. A. rpaMmoB
MOXKHO YpPABHOBCCUTb Ha BCeX .mo6oﬁ rpy3. Ecau BeqnduHa
rpysa H¢ OBa H3BeCTHA, TO MH NOAGHpaeM Takoe Dacmo-
JIOKeHHe THpb Ha HallaXx BeCOB, KOTOpOe ypaBHOBeLlWBaeT
9TOT IpPy3, 4 TeM CaMblM OlpejeiseM H BeJHYHHY Ipys3a.

[TosgcuuM cka3aHHOe Ha npuMmepe. [Ipeanosoxum, 4Toy
Hac uMeercsa rpys B 200 rpammos. IHepesoas 200 B Tponu-

HYIO 3aIMCh OOBIYHBIM 06pa3soM, MBI NOJYYHIH Gl

20013
266!3
22(3
7|3,
1 2

CaenoBatennto, (200)10=(21102)3, unu noApoGHee
200=2-3*4+1-33+1.3*4+0-34+2.
Ecau xe 200 nepeBoAUTb B TPOUUHYIO 3alHChb BTOPHIM H3

ONMUCAHHBIX Bhlllle ¢nocoboB, T. €. HCOONb3ys —1, HO He HC-
00JIb3YS 2, TO MOJIYy4YUM

2003
—1 67|83
122{3
1 713
1 2|3
—11

T. e,
200=1-3%—1.3*4+1.-3F+1:32+1.3—-1
18



(cnpapenuBOCTD TOCHEAHEr0 PABEHCTBA JIETKO NPOBEPHTH
HEeNOCPEACTBERHBIM NOACYETOM).
Takum oGpasoM, uToGH ypaBHOBeCHTb rpy3 B 200 rpam-

MOB, NMOJOXKEHHHH Ha uyamy BE€COB, HYXKHO HA Ty 2XKe ‘-Ialﬂy
noaoxuTs rupu B 1 rpamm u 81 rpamm, a Ha 1

AAMWI VAN LARTL & 27 ..- L2, ik

.noxmylo—-rnpn B 3,9, 27 u 243 rpamma

§ 7. O TIPU3HAKAX JEJHMOCTH

CyumecTByioT NpoCTHE NPH3HAKH, NO3BOJSOUINE Onpesies
JUTh, YTO TO HJIM HHOE YHCJIO AEJHTCA, HAIIPUMEp, Ha 3, HA
5, Ha 9 u r. n. HannoMHuM 3TH IpH3HAKH,.

1. Ilpusnax OeaumocTu H@ 3: 9UCAO AGNAHTCA Ha 3, €CaH
cymma ero nudp Aeaurcs Ha 3. Hanpumep, uncio

2567802 (cymma uudp 24547484 0-42=24)
OeJHTCH Ha TPH, a YHCJIO

125831 (cymma mubp 1 4245 8-F3 4 1 =20)

Ha TPH HE AeJHuTCH.

2. Ilpusnax GeaumocTu Ha 5: uwHcHo geIUTCA HA b, ecad
ero nociaeanss uuppa ecte 5 uaum 0 (T. €. ecam Ha D Je-
JINTCS YHCJ0 EIMHHL ero 1HOCAEHEro paspsaa).

3. ITpusnax JeaumocTu HQ 2 AHAJOTHYCH IIPEALIAYLIEMY?
YHCAO JENUTCS Ha 2, eCnu Ha 2 AeJIHICA YHCA0 eAUHHL ero
MOCJIE€AHEro paspsia.

4, Ilpusnax OeaumocTy Ha 9 aHaJOrH4YeH NPH3HAKY Je-
JHMOCTH Ha 3: YHCAO AGJUTCH Ha 9, ecau cyMmMma COCTaB-

JASIOUHX ero nudp aeaurcs xa 9.
JIOKa3aTennCTBO CHPABEAJIHBOCTY 2THX MNPH3HAKOB He

npeacTaBiger TPyaa. Paccmo'rpum HaIpUMeEp, NPH3HAK Ae-
aumocta Ha 3. OH OCHOBAH HAa TOM, YTO €JHHHIA KaKAOrO

U3 PaspsAAOB AECATHUHOH CHCTEMH (T e. qncxa 1, 10, 100,
2

T'ann

ex o ore Y Trewrr oM Ttyrer T A nn AR
T JlULVly

1NN - AN v
IVUuU 1 1. A.) Lpn jAsdicnnd od
BCAKOE HHCJAO0
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rae B nenurcs Ha 3 6e3 ocrarka. OTciona BHAHO, YTO YHUCIO
a,* 10"+ a, - 10" ... Fa - 10 a

ACJHTCS HA 3 B TOM U TOJBLKO B TOM CJyuae, €CJIH HA 3 Ae-
JUTCSA YHCHO Qp -+ An1+ ... + a1+ ay.

Ilpusnak menumocTH Ha D BLITEKAaeT M3 TOrO, YTO 4YHC-
JO0 10— ocHOBaHHE CHCTEMEBI CYHCJEHHS — AEJUTCA Ha b,
II0O3TOMY BCe Daspsanbl, KpOME paspsna €AUHUL, NPH Jese-
HUH Ha D5 00s3aTeNbHO JA3JOT B OCTaTKe Hysab. Ha ToMm ke

CaMOM OCHOBaH U I‘pHSHElK ACJTHMOCTH HA 2: YHCa0 YeTHOE,
€CJIH OHO KOHUAeT s HeTHOH nud\nnu

LR S § A A farsd

Ilpusnax penumocru Ha 9, KaK o IIPU3HAK JAeNUMOCTH
Ha 3, BLITEKAeT W3 TOrO, YTO Kawjoe uucao suxa 10% nipa
jpeneHny Ha 9 naer B ocratke 1.

M3 cxasanHOro sicHO, YTO BCE 3TH IPU3HAKH CBA3AHBI C
NpeACTaBACHHEM 4YHCEI HMEHHO B JAECATHYHOH CHCTeme 4
4YTO OHH, BOOOUIE TOBOPS, HEIPUMEHUMBI, €CJAH I0Jb30BATh-
Cs CHCTEMOH CHHCJEGHHA ¢ KAKHM-J#00 APYrdM OCHOBAHHEM,
orauuneiM oT 10. Hanpumep, uncno 86 8 BocbMepuuHOH CH-

CTeMe 32IIHCLIBAETCA B BHAE

(126),

(rak Kak 86=8%-42.8-46). Cymma uucpp pasua 9, Ho
86 ne penurcs HE Ha 9, HU HA 3.

Oanako Ans Ka:kAoH MO3HIHOHHON CHCTEMB CUHCJAEHHS
MOXKHO CQOPMYJHPOBATL CBOH NPH3HAKH AEJIHMOCTH HA TO
WJIH HHOE UYHCJIO.

PaccMOTpUM HECKONBKO IPHMEPOB.

ByieM nucats uucia B JBEHaAUATEPHUHON CHCTeMe H
chopMmyanpyem AJAS TAKOH 3alUCH NPU3HAK AEJHMOCTH Ha 6.
Tak kak yucjio 12— ocHOBaHHE CHCTEMH CYHCJAEHUSA — Je-
JAuTCH Ha 6, TO YMC0, 3AMHCAHHOE B JBEHAUAaTEePHUHOH CH-
CTeMe, AeNHTCS Ha 6 B TOM M TOJbKO B TOM CJydYae, €cJay Ha
6 pemurcs ero nocaenuss uudpa (3gech TO Ke caMoe mo-
JOXKEHHEe, YTO U C AETUMOCTEIO HAa D HJIH HA 2 B JeCSATHUYHON
CUCTEME).

Tak xax yucaa 2, 3 u 4 Toxe cayxKaT LeJUTEASIME YHCAA
12, To cipaBeIMBBl CJAEAYIOUIHE NPU3HAKU AENHMOCTH: YHC-
JIO, 3aMHCAHHOE B JBEHAAUATEPHUYHOH CHCTEME, ACNHTCS HA
2 (cooTBeTCTBEHHO Ha 3 ¥ HA 4), €C/IN ero nocjaegusas nud-
pa geaurtcs Ha 2 (COOTBCTCTBEHHO HA 3 u Ha 4),
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[IpenocTaguM TUHTATENIO JNOKAa3aTh CASNYIONME YTBEp«
YKICHUSA, OTHOCAMMECS K TNMPH3HAKAM JAEJIHMOCTH B JBEHA[-
naTepHyYHoll cHCTEeME:

a) uucao A =(anln-1 ... @180)12 JENHUTCT Ha 8, ecan
'na 8 gemurcs 4HCAO (Q1do)12, OOPA3OBAHHOE €r0 ABYMS 10~
CTeAHUMH UHPpaMH;

6) uncao A == (@nln-1 ... Qi@o)12 ACIUTCHA HaA 9, ecyn
Ha 9 meauTca uuchao (a;@g)iz, 0OpAa30BAHHOE €r0 ABYMS 10

faled T IRTTT TT']’A\“Q nxII .
CACAHHMH nn\pgpamd,

B) uuca0 A ==(anQn_y ... @180)12 AeTUTCS Ha 11, ecan
Ha 11 genutca cymma ero uudp, T. €. 9UCAQ dn = Qp—ay - ..
j— ay + do.
PaccMoTpuM emle 1B 3aRauH, CBA3AHHLIE C AEJHMOCTHIO
YUCeJ.
1. Hucao
A =(3630),

(3anucanpHoe B CHCTEMe C OCHOB2HACM p) AeauTcsa Ha 7.
UeMmy paBHO p H KAKOBA AECHTHUYHAA 3aNIHCH 3TOTO YHCTA,
ec.ld M3BECTHO, 4T0 p << 12? DByjer /1M pelieHue 3ajgaud
e UHCTBEHHDBIM, €CJIH YCI0BHE p < 12 He BLINOJIHEHO?
Orger. p=7, A={(1344),0; ecin e BeIHYHHA p He
OrpakiueHa, To pelwieHnd GeCKOHEUHO MHOTO, HMEHHO: 3a p
MO‘KPIO NpHHATL JioGoe uucao BHAa Tk uaum 7Th— 1, rae

2. JloxasaHo, 4T0 UHCJIO

(@np_y « + Q180)yp,
T. €, YHCJO

4y p" " o e pa,

neauTcss Ha p— 1 B TOM H TONBKO B TOM cJjyudae, €CJd Ha
p— 1 genurca cymma

a,+a,_ 1+ ... +a -+ a.

(CpapuuTe ¢ MPH3HAKOM JAENHMOCTH HA 9 B AECATHYHOMH CH-
cTeMe M ¢ NpH3HAKOM Aenumoctd Ha 11 B aBenaaunarepuu-
HOH CHCTEME.)

§ 8. 1BOHYHAY CHCTEMA

Haumenpinee u3 uucesa, KOTOpOe MOXKHO B3fIThb 32 OCHO-
BaHHE CHCTEMEl CYHCAeHHsd,— 3T0 uHcjao 2. CooTBeTcTBYiO-
HIasi 5TOMY OCHOBAHHIO CHCTEMAa, HasbiBaemas ABOHYHOH,—
ozHA U3 ouens crapuX, OHa BCTpeyasach, NpaBla B BECbMa
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HecOBEpIIeHHON dopMe, ¥ HEKOTOPHIX IJIeMeH AscTpanuun
[TosquHe3ud. Y106CTEO 3TOH CHCTEMH — B ee HeOObiualHOM
npocrore., B JaBoHuUHOA CHCTEME yuyacTBYIOT TOJbLKO JBE
ungpel 0 1 i, a yucro 2 npeacrapaser co60i yxKe €AUHHNY
clenyioulero paspsna. BecbMa npocto BRINIAAAT H NPABUIA
neficTRHA HAj YHCJAaMH;, 3alIHCAHHBIMH B ABOHUHOH CHCTEME.
OcHoBHEE NpPaBHAA CJAOKEHHA NAKTCA PaBeHCTBAMH

0+0=0, 041=1, 14 1=(10),

a rabauna yMHOMXEHHs JJs ABOHUHOH CHCTEMBEl HMEET BHJ

I

P
!Ul
|
0‘00
ik

HexoTopnil HEAOCTATOK [ABOHYHOH CHCTEMB COCTOUT B
TOM, YTO, IOCKOJIbKY OCHOBAHHUE CHCTEMB! MaJo, AJS 3aNucH
Jlake He OYeHb OOJBIIHX YHCEJ OPUXOAHUTCH HCIONL30BATDH
mHoro 3HakoB. Hanpumep, uwnciao 1000 3anucnisaercss B
IBOUYHOH cUCTEME B BHIE

1111101000,

T. e. ¢ oMolllbio aecsitu nudp. Oguako aToT ee HEAOCTATOK
JaCTO OKYNaercs PAAOM [PEHMYILIeCTB, KOTOPbIE H CJAYXKAT
NPUUYUHON TOro, YTO JBOHYHAS CHCTEMA MOJYYHJAA IIHPOKOE
pacrnpocTpaHeHte B PA3NUUHBIX 0OM4CTAX TEXHHKH, B OCO-
OEHHOCTH B COBPEMEHHBIX BLIUUCJHTENbHBIX MAIIHHAX.

O TexHHUYECKHX NPHMEHEHHUSAX [ABOHYHOH CHCTEMBl Mb
pacckaxeM HHKe, a ceflyac pacCMOTpHM [BE 3aAayH, CBHA-
3aHHBIE C ABOHYHOH 3aNUCHIO YUCEJ.

3agaua 1. 4 saragan xKakoe-to menoe uucao or 1 po
1000. Beperech Ju BH y3HATh €ro, 3anaB MHe He OGoJaee
10 BonpocoB, Ha KaxAblil H3 KOTOpHIX 4 OyAy OTBeYaTh
TOIBKO «ja» HAH <«HeT»? bDepurecs, 3azaya 3ra BIOJHE
paspewmumMa.

Ozxna M3 BOSMOMKHBIX cepHfi BOIpOCOB, 34BEAOMO MpH-
BOAALLAR K ycnexy TaKOBA:

1-it sompoc: Pasgenure saagyManHoe yucio Ha 2. Paage-

JUTCs JH OHO 0e3 ocraTKa? Ecay oTBeT «Aa», TO 3anuilieM
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UHGPYy Hyab, €CAH HET®, TO 3aNHINEM EIHHUNY (HHAUE IO+
BOpsdA, MBH 3anHINEM OCTATOK OT ACJNCHHA 3aAyMaHHOIrO yicaa
Ha 2).

2-f Bompoc: Paspenure Ha 2 TO YaCTHOE, KOTOPOE NOJY<
UHJIOCh NP NEPBOM LEJIEHHU Ep_nmwnq U OHO 6e3 ofTaTK:

AAN P APRAVA AR VARCALILEL,. vAadi A2 wvaAdL NFAANS velidinad

CHoBa IIpH OTBeTE <«Ja» 3alnuileM HYJAb, & NPH OTBETE
KHET» — eAHHAILY.

Kaxpauifi caeayrowuil sonpoc 6yaem COCTABAATL IO TOMY
Ke camoMmy obpasuy, T. €. Tak: «Pasgenure ma 2 To uact-
HOe, KOoTOopoe [OJYUMJOCH MNpPH [OpeABAVIIEeM AejJeHHH,
Henurca au oHo Ge3 ocrtarkars» Beaxkuil paz Ml numem
HyJb [DH INOJOXKHUTEJIbHOM OTBETE H €IHHHLY NPH OTpHLA-
TEABLHOM.

[MosTopus sty nponeaypy 10 pas, mel noayuum 10 nudp,
Kamnas M3 KOTOPLIX €CThb HyJAb WIu eAuHuua. Herpyaro
yOeauTbCAd B TOM, YTO 3TH LH(ppLl 06pa3yioT 3anHCh HCKO-
MOTr0 4YHCJ4 B ABOHUHOH cucreme. [JelCTBUTEJILHO, CHCTEMA
HAIIUX BOHPOCOB BOCIPOHM3BOJAUT TY CaMyi0 [pOLEAYDY, ¢
TIOMOUIBIO KOTOPOH Aesnaercs NHepeBoJ HeKOTOPOro YuciIa i

nsouunyio cucremy. Ilpu 3ToM gmecaTu BONpoOCOB A0CTaTOU-
HO NOTOMY, 4TO Kamxjoe uucao oT ! go 1000 sanuceipaercs
B JABOHYHON CHCTEME C MOMOUIbIO He 60/ee yeM JeCsTH 3Ha-
koB. Ecau cumrate, yTo 3aAYMaHHOE YUCJAO YIKE 3apaHee
NICPEBEAECHO B JABOHYHYIO CHCTEMY, TO CHCTeMa BOINPOCOB, C
NOMOIBIO KOTOPOH ero MOXKHO y3HaTh, CTAHOBHTCS COBEp-
INEHHO OUEBHAHOH: HYXKHO O KaxKaod ero uudpe CIpOCHUTDH,
paBHA OHa HYJI0 HJIH HeT.

- PaccmoTpum apyryio 3azauy, o CyuUecTBy, GJH3KyIO K
npeablayilet.

Sangaua 2. Y MeHns uMeercs 7 Tabauuek, Kaxiasd H3
KOTOPHIX COMEPKHT, NOAOGHO IAXMATHOH AOCKe, 64 Kierkis
(puc. 2). B 3TH KJeTKH BnHCAHB pPasaHuHbe YHCA2 OT 1 1o
127. 3azymaiiTe Kagoe-nu00 H3 3THX 4YHCe] H CKaxKHTe, B
Kakux TabaHIax (OHW HMEIOT HoMepa oT 1 A0 7) 3To uHeao
Berpedaercs. S Ha3o0By 370 ynea0. Kakum oGpasom?

BOT pa3rajka 3TOro HeCJOXHOro Qoxyca.

3amuuieM Kaxpoe us ugcea or 1 go 127 B ABoHuHOH cH-
creme. Kaxaoe us 3THX uHcesl COAEPXKHT B ABOHYHON 3amy-
cu He Gosee cemu undp (B yactHocrH, 127 =(1111111),).
Bnumem gaHHoe uncao A B Tabauny ¢ HomMepoM Rk =1,
2, ..., 7), €CJIH B €ro ABOMYHOIl 3aNHCH HA R-M MECTe CTOUT
eAuHHLa, U He OyaeM €ro TyjAa BIHCLIBATh, €C/IH B €0 JBO-
UUHOH 3anHCH HA k-M MeCTe CTOHT Hyab, Hanmpumep, yucao
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57, xoropoe B IBOHYHON CHCTEME 3aIHCHIBAeTCA Kak

0111001,

TOMKHO GbITh 3aHECEHO B HEPBYIO, YETBEPTYIO, NATYIO U Lie-
cTYI0 TaOJHYKH, YHCAO 1 — TONbKO B NEPBYIO, uuciao 127—
BO BCe ceMb Tabanuek ¥ T. A. Takum o6pas3oM, roBoOp4, B Ka-

KUX TabJHuUKaX COAEPIKUTCS JaHHOE YHCJA0, BB TEM CAMBIM
Mue ocTtaeTcg JUIUE TIE-

AT ALLW WA Vi KARLALF AL W

coofuiaeTe ero JAROHUYHYIO 3aNHCh,

PEBECTH €€ B JECATHYHYIO.

MoKHO NOCTaBHTh BONPOC HAOOOPOT. YKaxKHTE [IPOH3-
sosibHOE unceao oT 1 go 127, u a4 ckaxy, B Kakux rabanukax
Ha pHC. 2 OHO €CTh, @ B Kakux ero Her. s oTrsera Ha Ta-
KOH BOIIPOC AOCTATOYHO [I€PEBECTH HA3BaHHOE YHCJIO B ABO-
MUYHYIO CHCTEMY- (IpH HEKOTOPOM HaBBIKE 3TO HETPYAHO Cae-
JaTb U B YME) H Ha3BaThb HOMEpA TEX pas3pAJOB, B KOTOPBIX

MOJIVUHTCH eiuHHna *).

§ 9. UTPA «<HHUM»
(UFPA B TPH KY4YKH CIIHUEK)

Eue B gpesnem Kutae Ovlia n3secTHa cjaeayouias Hr-
pa, HasLIBaBIIAsCA HIpoi «HHM». MiMeloTcsd TpH KyYyKH KaM-
nefi. [soe urpamlux noouepeano OepyT KaMHH H3 3THX
Ky4ex, IIpHYEM NIpH KaxJIOM XOA€ HrpaioulHil MOMKET B3fTb
Ao6oe, OTAHYHOE OT HYJAH, YucaA0 KaMHeH u3 awbod (HO
TOJBKO H3 OJAHOH) KydKd. Buurpnizaer TOT, KTO BO3bMET
nocjaegHHN KaMeHb.

B CcoBpeMEHHBIX YCJIOBHSIX BMECTO KaMHeH I[0Jb3YIOTCS
Gosiee JOCTYNHLIMH TNpeAMeTaMi, HallpHMep CHUYKaMH, H
Ha3bIBAIOT TaKyl HIpPy «urpofl B CHHUKH». fICHO, KOHEHHO,
Y70 CYTh JeJa OT 3aMeHB KaMHeH cnunykaMu (WIH JIOObIMH
APYTHMH IpeAMeTaMil) He MEHAeTCs. 3a4aya COCTOUT B TOM,
yTO6H BLISICHHTL, KAKOB AOJXKEH ObiTh HCXO0J TAakofi Urphl
PH OITHMaJbHOH TAKTHKE 0OOHX HI'POKOB M B YeM 3Ta Ol
THMAaJbHAad TAKTHKA JOJXKHA COCTOATD.

Ons peweHns 370l 3ajgayd yao0HO BOCHIONb30BATHCH
nsouuHoi cucremon. Ilycth B TpeX KyuKax Jexar,

¥) B gamaofl H3 NPHBEACHHBIX BollIe TaOMHYEK YHCJA BHIIHCAHE B
nopsi/Ke BO3pacTaHHs, NOITOMY CTPYKTYpa STHX Tabauyex KOBOJbHO Jier-
kKo oOpapyxupaercs. OZHAKO BUYTPH KaxJAoH H3 9THX ceMH TalaHuex
YUC/Ia MOXKHO OLijio Gbl epecTaBUTh COBEPLUEHHO IIPOH3BOJbLHO, 3aMACKH-
poBaB, TakuM 00pasoM, Cnoco® MOCTPOeHHH 3THX TabAHUEK,
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COOTBETCTBEHHO, @, b W ¢ cnuYeK. 3anumiem yucaa a, b ue
B ABOHYHOH cHCTEMe:

a=0,2"4a,_+ 2" ... +a,-24a,
b:‘bm'Qm'{'bm-—l'Qm_I Foees +bl'2+b0:
C=Cp- 2"ty 2" Lol Fe 24 ¢,

Mbr MOXeM TIPH 3TOM CUYMTATh, YTO B KaXKAOH 3aNHACH HMEEeT«
CAd OJIHO H TO K€ YHCJIO.pPa3PS0B, AOINUCAB, €CAH HYKHO,
BNEpEJH COOTBETCTBYIOILEE YHCIO HYJEeH y TeX YUCEJ, B KO-
TOpLIX OblIO MEHbile 3HAKOB, YeM B Apyrux. Takum obpa-
30M, Kaxzaasd H3 mubp Qo bg, Cop ..., Am, Omy, Cm MONKET
GuTh pasHa O mau 1, npuuem u3 UHPP Am, bm B Cm XOTHA OB
ofHa (HO He 06513 TETBHO BC€) oTsHYHA OT Hyas. Hrpok,
JeNAI0IHI [IePBLI X0, MOXKET 3aMEHHTb OJHO H3 4YHCes
@, b uau ¢ MoObIM MEHLIUHM yHCAOM. [IpeanosoxKum, uTo
OH PEeWHJ B3ATb CHHYKH H3 NMEPBOH KYYKH, T. €. H3MEHHTH
YHCJIO g. DTO 03Ha4aeT, yTo OYAYT H3MEHEHLI KaKue-to u3
nudp ag, i, ..., dm- AHATOTHYUHO, B35B CHHYKH M3 BTOPOMH
KYYKH, UTPOK H3MEHHT XO0Tb 0AHy u3 uudp bo, ..., bm, a
B35B CIIHYKH H3 TpeTbeHl KYUYKH, OH H3MEHHT XOThb OHHY H3
nudp ¢y, -.., Cm.
PaccMoTpuM Tenepb CyMMEl

am_l_b.'n—‘_ Cins am—l"l—bm_l'{‘cm_], v ony ag—l-bo—l—CO. {*)

Kaxpnasa U3 3tux cyMM MoxeT OwiTh papHa 0, 1, 2 miu 3.
Ecau xorb ozHa U3 3THX CyMM HeyeTHa (T. €. paBHa | uau
3), TO HUIPOK, Henawowiuil nepBHA X0J, MOXKET 00eCIeyHTh
cebe BuUrpuit. JleficTBUTENIBHO, YCTD dp -+ by - Cp ~ Tep-"
Bas (C‘iHTaH cleBa Hanpaso) M3 cyMM (=)}, sBAALOWAACT

neuetHo#l. Torpa xorst 681 ogHa H3 Tpex nudp ar, br 1 Cy
papua l. Ilycrs, manpumep, ar==1. Ilpu stom ycroBHu or-
pamluii MoXKeT B3ATb H3 NEPBOH KYYKH TAKOE KOJHYECTBO
CIIHueK, 4ToObl KO03GQ®MHUHUEHTH Qm, ..., Opi; HE H3MEHH-
JUCh, BETHUMHA @, CTaja pPaBHOW HYTIO, a KaxkAbli H3 KO-
5QPHBHEHTOB Ap—1, ..., Qo NPHUHAJA OBl TO 3HaueHue (0 wuau
1), KOTOpOE KeAaTENbHO /s HTPaIouIero, Reaiollero Xox.
Taxum o6pa3om, H3 MEPBOH KYYKH MOXKHO B3fiTh TAKOE KO-

JHUYECTBO CIIHUEK, Y4TOOR H BCE CYMMBEL

Ay T+ bt & Comgy 00y G+ b+ ¢y
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craqu yeTHHMH. Haue roBopd, HauaBIH{l UFPY MOKET Cle-
JiaTh TaK, yToGH OCJe €ro Xo4a BCE CyMMBl () cTaJju yer-
Humu. Bropo#ft urpok, cjhenas Jaw00H Xon, Hen3GexHO
H3MEHHUT TETHOCTb XOTd OBl OJHOH H3 3THX CyMM. 3HAUHT,
IocJae erc Xoja CHOBA HACTYNHT TO NOJOMKEHHE, NPH KOTO-
poM XoTd Oul ofiHA U3 cymM (=) HeuerHa, [locie 3TOrO NHeEp-
BLIl HIPOK CHOBA MOXET AOOHTBCA TOro, YToOLI BCE CYMMULI
(%) ctanan uvetHnMH. MTak, nocjae Ka:kKAOro xXoJd NepBOro

TITH ALY TIA0n AUAAAITY Y (__--,\77 ITOTITLTO =] TTNATA KA nnArda vYvanna
YILIJUDC‘L Dwis \.,_,yxum.nl \-'} A LI, < FREAW LW QW NDadayivi v aviada

BTOPOTO Hrpoka XoTs Obl 0JHA H3 3THX CYMM — HEUeTHas.
Tak Kak o6llee KOJHUECTBO CHHUYEK NOCAe KaxKJAOro Xomna
. YMEHbINAETCA, TO PaHO WM MO3JHO HACTYIHT I[OJOMKEHNE,
KOTia BCE€ CYMMBl (%) paBHB HYJIO, T. €. CIHYEK HE ocra-
Hercs. Tak Kak npH 3ToOM BCe CYMMB! (#)— YETHBLIE, TO I1O-
JIOX(eHHEe, KOTr4a BC€ CYMMRI (%)— HyJH, HACTYIHT NOC/AE
KaKoro-to XoAa NEepBOro Urpoka, T. €. oH BeHUrpaer. Ecin 8
Hauya/jJbHOM MOJ0XKEHHH BCE CYMMHl (#)-— YeTHEIE, TO TOCTE
no6oro nepBoro XojJa HIPOKAa, HAYHMHAIOUIErO0 HIPYy, XOTH
Opl OJiHA M3 CYMM (®#) CTaHer HEuYeTHOH H Torja BTOpOMH
UrPOK CMOXKET NPUMEHUTb Ty TAaKTHKY, KOTOpas Oblla OIlH-
CaHa BhlIIe O/ [EPBOrO UIPOKA, H TEM CAMBIM BHIHTPATh
IapTHIo.

Hrak, pesyabpTaT Hrp OOJHOCTBIO LIpeJonpeneseH 3ajna-
HHEeM uHces a, b u ¢. Ecau OHH TakoBwl, 4TO X0TS OB OJHA
M3 CYMM (%) HEYeTHAa, TO MEPBHIA HUIPOK MOKET 06eCneYHTh
ce6e BLIUTPHIU. ECAH Ke BCe 3TH CYMMBl Y€THLHI, TO BHIHI-
pPHIBAET, [IPH NPAaBUJIBHOH TAKTHKE, BTOPOH HUrpoxX.

Herpyauo coobpasuTh, 4T0 TPOIiKH yuces, Gaaronpusr-
CTBYIOIHE BTOPOMY HTPOKY, BCTPEYAIOTCs AOCTATOUHO peA-
KO, TaK 4TO IIPH NMPABWIBHOH HTPe H cayyaHHOM BHGOPE YH-
cenl q, b H ¢ BHUrpHBATL OyJeT, KaK [paBHJIO, NepBHii
urpok. Hanpumep, ecan y nac uMmeerca 10cnuuex (a-t+b-+-
+ ¢ == 10), To cymecTByeT 9 criocob0B pacnpeiesuTh HX Ha
TpH Kyukd. M3 mux 8 ofecneyuBaloT BHIMIPLII [OEPBOMY
HIPOKY B TOJbKO OZHH — BTOPOMY.

§ 10. AIBOHYHDI# KO B TEJEIPA®HH

Q1O ¥3 CPABHUTEJNBHO CTAPHIX TEXHHYECKHX NpPHMeHe-
HH JBOHYHOH CHCTeMH — 3To TejerpadHuiét Ko, Beimiiem
Oyxsbol {Ge3 «€» u «il», HO BKJAIOYAs «—», T. & npoden me-

Ky caoBamu), ymorpelasiouigecs B DyCCKOM fA3bIKe, MO
B {



andasuTy H mepeHyMepyeM ux noapsa. IToayunm
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3anuiieM HOMep Ka:KA0H u3 GYKB B ABoHUHOH cHcTeMe. Tax
Kak 25=32, To KaKALIH U3 3THX HOMEPOB HpPEACTABIACT
B Hedl He OoJjee uyeM nAThIO 3HAKaMH. Dyxem nucarh xa-
XKAHH H3 3THX HOMEPOB C NOMOUILIO HMEHHO NATH 3HAKOB,
nobasass, eCIH HYXKHO, COOTBETCTBYIOLIEE UHCAO HyJel
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lpennonoxnm, nanee, 4To y HAC HMeeTcs NATh IPOBO-
J0B, COCHUHAMIOUIMX KakHe-TO ABa nyHkKTa. Torma kaxjioe
U3 NATH3HAYHHX YHCeJ, 0003Hauamomux G6YKeH andasuta,
MOXKHO nepeaaTh IO TAKOH JHHHH ONPEALAEHHON KOMOHHA-
OHMEH 3JIEKTPHYECKHX HMIYJbCOB: CKaxKeM, NYCTh HYJIO OT-
BEYaeT OTCYTCTBHE, a €AHHUIE ~— HaJH4YHe HMIYJIbCA B COOT-
percraypouieM nposone. Ha mecre npuema sra komGuuaunus
UMITYJIbCOB MOXKET NPUBECTH B AEHCTBHE COOTBETCTBylOLIEE
neyaraioulee ycTpoicTso TteserpadHoro anmapara, B pe-
3ysabTaTe 4Yero Ha JeHTe OrnegaTtaercs OYKBa, COOTBET-
CTBYIOIAA AAHHOH KOMOMHALHH HMIYJbCOB (T. €. HAHHOMY
JBOHYHOMY YHCJIY).

Tenerpaduwiit annapar mnpeacrasaser co6ofi B NpHE-
nune KoMOHHAUHIO [ABYX YCTPOHCTB: nepegaromed uacry,
KOTOpas CAYKMT /A NEepesofa OYKBH B COOTBETCTBYIOLLYIO
CHCTEMY HMIYJABCOB, MOCHIAEMEIX 11O JIMHHH CBS3H, U IIpH-
€MHOT0 YCTPOHCTBA, KOTOPOE IO 3a7aHHOI KOMOGHHAIIHH HM-
NyJbCOB MEYaTaer Ha rejderpadHoit senrte (uay Gnamxe) co-
oTBeTcTyomyio 8ykey *).

*) M= roBopuaH O NATH NPOBOJAX, CBA3HLIBAIOIIMX ABa nyukra. Ha
caMoM gresnie o6XOJSATCS OIHMM IPOBOJOM, IO KOTOPOMY HMIVJLCH, 06-
pasyiolie Ty KOMOHHAIHIO, KOTOpas OTBEYaeT AaHHOK GyKBe, nepemalor-
¢ MOCJAEROBATENbHO APYF 38 APYrom,
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IIpumenenune B Teserpaduu HMEHHO JBROMUHOH CHCTEMHI
CBSI3AaHO, OYEBHLHO, C YAOOGCTBOM IIPEeBPaLIEHHs ABOHYHOLO
YHCJIa B CHCTEMY 3JEKTPHYECKHX CHTHAJOB *).

§ 11. JIBOUYHAS CUCTEMA — XPAHUTEJILHUIIA
TAUH

AHO 'Ieipdq) — X0poiiiee CPeACTBO AJas
TOYO0, YTOOHI 6bICTp nepesaTh cOOGLIEHHEe TOMY HJIKH HHOMY
agpecaty. Ho npu stom Takoe coobuieHHe JIErKO MOXKeT
ObITh IepeXBaUeHo APYTHMH JIHLAMH, a 9aCTO, OCOGEHHO B
BOCHHEIX YCJOBHSIX, HEOOXONUMO cLeJaTb Te HJH HHEE CO-
OOlIEHHS] HENOCTYNHBIMH JJIsSi BCEX, KPOMe TOro ajpecara,
KOTOpOMY OHO IIpexHasHaueHo. C 3To# umenbio nmpuberaior K
PasiiHuHBIM clicco6aM IU(PPOBAHHUS TEKCTA.

BepoaTHo, mHOrue mu3 umtateneil caMu pasBIEKAJIHCH
Korja-an6o NpuaAyMblBaHHEM TeX WJH HHHIX CIIOCOGOB IH(}-

POBKH H BEJIH «TAaMHCTBEHHYIO Hepenmuckys. IIpocrefinui us
TAKUX CcIHocoB0oR — 0D03HAYUTE KaXAVIO ﬁvr(ny aur!{pagpl'ra

ILFLL W AL AAR SR SIS hCa L3R A

KaKHM-HUOYAb CHMBOJIOM: LPYro# 6yKBOH, YHCJIOM, YCJOB-
HbIM 3HA4YXKOM H T. 1. TakHe cHCTEMBI HacTO YIOMHHAIOTCH B
,IIeTeKTHBHOH U MPHKJIIYEHYECKOH JIHTEPATYPE; BCIOMHAM
XOTsi OB &&uummyuj,nt: YSJAOBCUKH» I\Uﬂdﬂ ,LLUHJIH HJIH <<uy-
TeuleCTBHE K WEeHTpy 3eMau» JKiwoast Bepuna. Pasranate Jaio-
6y TaKyw cHCcTeMy HerpyaHo. Hesio B TOM, UTO KAXKABIH
SI3HK, B TOM 4YiCJA€ H DYCCKu¥, o6/jagaeT olpeaeJeHHOMH
CTPYKTYpOH: OQHH OYKBLI H cOueTaHHs OYKB B HEM BCTpe-
YamTcsl yaile, APYrHe — pexke, a HHbe (cKameM, MSrKHi
3HAK MocJie ryacHoi) Booblue He BCTpeUAlTCs. JTa CTPYK-
Typa, COXpaHsdoLancs U nocje saMelbl OYKB JIOOBIMH CHM-
BOJaMH, II03BOJIsSIeT Ge3 TPpyLa PACKPBITL TAKYI0 CHCTEMY
mndpoaHusa. CyuiecTBYIOT W ropasno 6o0Jee CJIOKIBE CH-

CTE€éMEBI, HO H OHH Hepem{O YCTYIIAIOT YCHJIHAM OIILITHHIX Je-
mnrhnnnmuk'nn

S e W jn3 SR R R4 Es

ECTeCTBeHHO IIOCTABUTbL TaKOH BONPOC: «A CyUIEeCTByeT
Jdu cucteMa mudpoBKH, 6€3yCIOBHO FrapaHTHPYIOUIAS COXPa-
HEHHE TAHHBI, HJIH K€ JOCTATOUYHO HCKYCHHIH AelH(pOoBIIHK
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*) Hapsay c onHcanno#i Beillle cucTeMol obosHauenua (KoaupoBa-
HHA) OyKB NATEPKaMH HyJefl M eAMHHI B TeJerpadMH LIHPOKO NpHMe-
HAETCA H JApYyras CHCTeMa KOAHMPOBaHHS, TakK HasHBaeMmasd asﬁyxa

fa i ide) aoam MnAaTATAD 1TLT
Mopse B npuunune az6yra Mopse Toxe jaeT NPeACTABACHHE KaXaoH

GyKBm B BHA€ KOMOHHAUMIl ABYX Da3JHUHBIX 3J1eMEHTOB (TOYEK H THpe);
06CyKaaTh JeTaqaH 2TO CHCTeMbl MBI 37eck He Gynem,
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MOXET, B NpHHLHINE, IpoUYecTsb JMi00oe mudpoBaHHOE CO00<
IIeHHe?r»

OkasniBaeTcs, HeTPyAHO IPHAYMATL CHCTEMY, IO Cylles
CTBY, COBCEM IIPOCTyIO, KOTOpasi 3aBE€AOMO jAenaeT HEBO3+
MOXHBIM IIDOYTEHHE 3aludpPOBAHHOrO TEKCTA JHIOM, He
HMeIoWHUM Kiatoua. /a5 onucaHHs TakoH CHCTEMH BOCIIOJMb-
3yeMcsi JBOHYHOH CHCTEMOH H TEM IpeAcTaBjeHHEM OYKB 8
BH/IE NSTH3HAYHBIX JABOHYHEIX YHCEN, O KOTOPOM Y3KE€ TOBO-

priock B IpeRsAylieM naparpade.

C noMowpio TenerpagHoro Koxa BCAKHH TEKCT Ipens
CTaBJSIETCsE KAaK ONpeAeJeHHAas IOCHAeNOBATEIbHOCTh HSTH~
3HAYHBIX KOMOHHaUuH HyJeH H efuHHL. [Ipeamosoxum, uTo
MBI 3apaHee H3rOTOBH/K KAKyIO-TO IIOCJAeA0BATENbHOCTD T~
KHX JKe MATEPOK, HyJledl U eXHHHI, HO YXKEe COBEPUICHHO IIPO-
M3BOJIbHYIO. Takas mocjaenoBaTesNbHOCTL, NpELHA3HaUYEHHAs
Jas WHGPOBKH TEKcTa, HaswlBaercs raMMoid, 'aMmy MH
H3rOTOBHJIH B JIBYX 3K3eMINIspaX, 3alHcaB ee, Hampumep,

B BHIE KOMOHMHAUHHA ABIPOUEK Ha CHEUHAJbHOH OyMaKHOH
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nenre (puc. 3), rae KaXAbIK MONEpeuHblf psii-— OAHA s«
TH3HauHass KOMGHHALMS, IPHYEM NPOOHTOE OTBEPCTHE O3HA-
YaeT eNHHHIY, a OTCYTCTBHE OTBepPCTHS -— HYJAb (psaja u3
MEJKHUX JBIPOYCK — BCIIOMOraTeNbHbIR, K raMme He OTHO~
cutcsa). OAMH 3K3eMnasD raMMel octaBuM cebe, a apyroii
nmepelieM ajapecaTty, ¢ KOTOPHIM BejeTcs Tenderpaduas.
CBsi3b. DosbMeM Tenepb TEKcT, KOTOPBbifi MBI XOTHM mepe-
JaTb, U CJIOXKHM €ro <IopaspsiaHos ¢ 3aroTOBJEHHOH HaMHu
raMmoii. 1o o3Hauaer cJaeAyioulee. [lepsoe nATH3HauHOE
ugcao (T. e. mepBYi0 OYKBY) TEKCTa CJOXKHM C HEPBLIM
YHCJOM FaMMEI, BTOPO@ YHCJIO H3 TEKCTd — CO BTOPHIM UYHC-
JIOM FaMMBl U T. [., HO CJIOXHM He 1O OOGLIYHOMY npaBHay,
KOrga cymMMa JBYX eAMHHII JaeT eRUHHLY CJAeAYIoHIero
paspszna, a 110 IPaBUIy

04+0=0, 14+0=0+1=1, 141=0,
30



T. €. 6e3 mepeHoca CyMMHl ABYX €AHMHHI B CTapulkii paspsii.
fcHo, uTO, CKJIAABIBas TaKUM O6pPAa30M ABA LBOHUHBLIX YHC-
na, T. e. ABe KaKHe-TO IIOCJeNOBaTeJbHOCTH HyJeH U ejfH-
HUl, MH IOJYYHUM HYJb, €CJIH 3TH YHCJIA OLHHAKOBH, U I10-
JyuUHM pe3ysabTarT, OTJAHYHHEA OT HyJs, €CJIH CKAALBIBAIOTCH
pasHeie uncaa. [Toayuennyio B pesy/ibTaTe TAKOro «mopas-
PSHOIO® CJIOXKEHHs CYMMY TeKcTa M raMMbl MOXHO Ilepe-
aTh B BHAE CHCTEMbl 3JEKTPHUYECKHX CHrHaJOB IIO Teje-
rpadHomMy mpoBony HalleMy ajpecaty. OpHako ecan 3ty
NOCJe40BaTENbHOCTh IPAMO BBECTH B TejerpadHuil amma-
par, To OH OyaeT nedaTtaTb OeccMEICJHCHHBIE HAGop OYKB.
JJIs1 BoccTAHOBJIEHHS ITePBOHAYAJBHOrO TEKCTa HYXHO K3a-
Wu@POBAHHOMY TEKCTY €lle pa3 NpUGAaBHTb TY XK€ CaMylo
raMmy (Tem ke MeTOJOM INOPa3PsAHOTO CJIOMKEHHS).

Beco nmpoumecc Moxer OBITH ONHCAH  CleAylouiel
CXEeMOH: -

1) Tekcr 4 ramma = mudppoBaHHbIH TEKCT;

2) wudposaHHEIA TEKCT + raMMa = TeKCT -}- raMma |-
- raMmma = TEKCT.

HerpyaHO IIOHSITH, YTO YEJNOBEK, HMelOWHil B pyKax 3a-
muppoBaHHLil TaKHM 06Pa3oM TEKCT, HO He MMEIOHIHH CO-
OTBETCTBYIOHIEH raMMbl, MPHHUKMIIHAJBLHO HE MOXKeT y3HATDb
ero comeprKanue, TOYHO TaK XKe KaK HHYEro HeIb3sl CKa3aTb
o BeqiMuHHe X, ecJH H3BECTHA JHIIbL BEJIHYKHHA CyMMH XY
H CKa3aHO, YTO Y — Kakoe-TO COBEpPIUEHHO IIPOH3BOJIBHOE
HeH3BecTHOe HaM UHCJIO.

Bech onucanHbil ponece JIerko oCyuecTBUHTh aBTOMATH-
YyeCKH, [IOCTaBHB Ha BEIXOJe MepealoUlero TeJIerpatpHoro
anmmapaTa YCTPOHCTBO, BHIIOJHSIONIEE NOPaspsAHOe CJIo-
KeHHe nepesaraeMoro TEKCTa U raMMBEI, H IIOCTABUB JIPYroe

AR IL W RN P A AR CE L &S R LA RS A WAils At Sa & RISy

TaKoe XK€ YCTPOficTBO Iepej BXOLOM B IPHHHMAIOLIHH anmna-
par. Texerpaducrtel, oOCJAy:xKHBAIOIHe JIHHHIO, IIPH 3TOM
gaxe He OyLyT OWIylLAaTL HaJHYHE B JHHHH TaKHX
YCTPOHCTB.

KoneuHo, onucaHnas cHcTeMa WIHQPOBAHHS HOBOJBHO
rpoMoO3/Ka, NMOCKOAbKY [Js €€ OCYUIECTB/IEHHS HYXHO Bce
BpeMsl JOCTaBJsAThH Ha o0a KOHNA JIHHHH 3anachl raMMH,
npHYeM KaxKAbi KYCOK TAKOH raMMbl HCHONB3YETCH TObKO
oJHH pa3 (uHaue BO3MOXKHA paclin(ppoBxa).

[IpuMeHeHHE IBOMYHO CHCTEMBl CUHC/CHHS 31eChb ya00-
HO TIOTOMY, YTO HMEHHO B 9TOH CHCTEME BCSKOe YHCJO, IO-
PaspAMIO CJOKeHHOe ¢ caMuM COoGofi, AaeT HYJEBOH pe-
SyJbLTaT,
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§ 12. HECKOJILKO CJ10B

O BbLIYUCIIUTEJIbHBIX MAILHHAX

Briie M FOBOPDHJIH O IIPHMCHEHHH JBOHYHOH CHCTEMULI
B Teﬂerpa(p_nuj T. €. B CPaBHUTEJLHO cTanol obJaacTH Tex-

= aa AF AL LA A WUAL WELNS HI}\.}II APA VL S Z TN W4
HUKH (nepsele Teqaerpadubie annapaTH, ocHOBAHHBIE Ha Iie-
pejavue 3JeKTPHUECKHX CHIHAJOB IO NIPOBOAAM, IOSIBHJIHCH

B 30-x rogax mpomsoro seka). Ceifluac Mul paccMoTpHM

4
Fa%idida ITTNARATITITIIV TIIFRrATIATYT T TETTTTY o ar e

OAHC H3 HOBCHIOIHX upnmcncnﬁﬁ ABOHYHOH CHCTEMbI — HC~
MOJNB30BAHHE ITOH CHCTEMbI B BBIUHCIHTEIbHBIX MAIIHHAX.
IIpenBapuTtensno Ham IpPHAETCS CKA3aTh, XOTH OGH B caMBbIX
o0IEX YepTax, O TOM, UTO IIPEJCTABJISIOT cOGOH TAaK HA3bl-
BaCMBIE 2JIEKTPOHHBIE BHUUCJUTEIbHEIE MAIIHHEL.

Hcropus passBHTHA BBHIMHCIHTENBHOH TeXHHKH OYeHb
ANUTEILHA H B TO K€ BpEMsi OYeHb Koportka. Ileperie npu-
criocoGJIeHHus1, 06Jeryaniie U YCKODPSIOUIHE BHLIUHCTHTE L~
Hyl0 paGotry, MOSBHJHCL AaBHO. Tak, HanpuMmep, OGHYHHe
KOHTODCKHE CUETHI OBIJIH H3BECTHH G60Ji€€ YeThIPeX ThiCsd
JeT ToMy Hasad. BmecTe ¢ Tem monsiuHHas «MamuHHAS Ma-
TeMaTHKa» BO3HHKJIA JHWbL B KOHUe 40-x rogos, Koraa mo-
ABHJICH IIEPBHIE OBICTPOLECHCTBYIOHIUE BHUHCIHTEABHLIE Ma-
IIHHE], OCHOBAHHLIC Ha IPHMEHEHHMH pAaXHOIEKTPOHHOI
TeXHUKH (palHOJaMIl, a 3aTeM H IIOJAYIIPOBOLHHKOBHIX 3Jle-
MeHTOB). 34 KOPOTKHH CPOK 5Ta 06JacTb TeXHHKH NOCTHIJIA
nopasuteJabpHbiX ycnexos. CoBpeMeHHbIE BBIYHCJAHTEIbHEIE
MalIHHB! paboTaloT CO CKOPOCTSIMH, LOCTHIAIIIHUMH COTeH
THICAY M [aXKe€ MHJIJIHOHOB OIepauud B ceKyHRY, APYruMH
C/IOBAMH, B KaXAYI0O CEKYHAY TakKas MallHHA BHIIOJHSET
CTOTLKO OMepalkif, CKOJIBLKO ONBITHBIA BHYHCIHTENb, BOOPY-
JKeHHbIH, HanpuMep, apu(pMOMETPOM, MOKET BHIIOJHHThL 3a
HECKOJMBKO Meciaues pabotel. IlosBieHHe TaKHX MAalLIHH 110-
3BOJIHJIO YCIIEIIHO PeIlaTh 3aaUH CTOJb CJIOKHLIE H TPOMO3 -
KHe, YTO NIpH Py4HOM criocobe cuera HX GulJIo Obl Ge3Ha-
ReXHO Aaxe cTaBHTb. Hampumep, Aasa corpeMeHHBIX BrIunc-
JUTENbHBIX MAaIUHH BIIGJIHE IIOCHJbHA TaKasy 3ajaua, Kakx
peuleHHe CHCTEeMEL, COCTOSILEH U3 HECKONbKHX COTEH ypaB-
HeHHH NepPBOH CTENENH C TAKUM Xe KOJHUYECTBOM HEH3BeCT-
HBIX. BriUHCIHTeNb, BOOPYXKEHHEI KapaHZamoM H GyMaroi
MJIH apH(]PMOMETpoM, He cnpaBuics Obl ¢ TaKoH sajgauvedi u
3a BCIO CBOIO XH3Hb.

Korza B monyaspHoll JuTeparype yNOMHHAIOT O BBIYIC-
JIUTEJIbHbIX MalUKMHAX, TO YaCTO NPH 3TOM ynoTpebasioT Ta-
KH€ BblpaxeHHs, KaK «MallhiHa, peliamoulas CJI0XKHHeE ypas-
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HEHNg», «M3aUIHHa, Urpampmadga B MAXMATHY UJTU «MAUTHHA —

LTy NIV A o AR RRLLRA SRR AR SR SR

IEPEBOJUHK C OAHOrO s3bIKa Ha APyroi». Ilpu sTom moxker
€O3aThcsi HellpaBH/IbHOE BIIEYAT/IEHHE, UYTO Kaxkias Takad
ynxuus — pellenne ypaBHCHHH, urpa s WAXMAaTHl, Nepe-

BU’LL I/I 1 TY LTS O rmvs™ hr\" MATTATITIN TrY =y W e e ow=

II. — BBINOJIHACTCH HECKOTOPOH \,ucuna.unnun MAali=-
HOH, CKOHCTPYHPOBAHHOH MMEHNO AJs 3TOH mesau. Ha camom
aese JJIsT pelleHHs pasﬂooﬁpaSme 3ajay, KakK MaTeMaTH-
yecKHX (pelneHue ypaBHeHuH, cocTasjeHHe Tabauy Jora-
pudMoB M T. n.), TAK H HEMaTeMaTHUYCCKHX (HampuMep,
Nepeso] TeKCTa HJIH nrpasmaXMaTm) MOTYT OBITL HCIIOJIb-
30Balbl OJHH M Te e YCTPOHCTBA, TaK Ha3blBaeMble y HH -
BepcafNbHule BHUUNCAHUTENbHB € MallHHEB. Co6-
CTBEHHO FrOBOPS, KaXKJas TaKas MAlUIHHA MOMKET BHHIOJHATDH
JIHIIL HEKOTOPOE, JOBOJBHO OTpaHHYEHHOE, KOJHYECTBO pas-
JHYHBIX 2/€MEHTApHBLIX OllepalHil: CKJIAALBATh H II€PEMHO-
’KaTh UHCJAA, XPaHUTL NOJYUEHHHE PE3YJbTATH B CllelHAb-
HOM ycTpoHcTBe — «IIAMSATH» MAIIHHEL, CPAaBHHBATbL YHCJAA
Mexxay coGoH, BeIOupas, cKaxeM, M3 ABYX HJIH HECKOJIBKHX
yucesn HanGoJblliee WIH HaHMeHblee, u T. 1. OaHaKo peule-
HHEe CAMBIX PasHOOGPAa3HBIX H CJIOXKHbBIX 3aKa4 MOXKET OHTb
CBEACHO K IIOCJELOBATENBLHOCTH (BO3MOXKHO, OYEHb AJIHH-
HOH) TaKHX 3J€MEHTaPHBIX omepauuii, Cama 3Ta Inocjaeno-

ANAITHIT ATIRATOTTaaT g nnornaMM Ol cocCTaAR-
Ba .lCJ!DﬂUb.lD Ull\/yal.l‘l’l.ﬂ. Ulll.}\a,l.l,\.«dll.l\.o.l\;lx iips I}ul-'l.l.'l.\.ll..l, LUVLIGD

JseMOH nJsl KaXKAOH ollpejeseHHOH 3ajayH MaTeMaTHKOM-
nporpammucToM. Takum o6pasom, pasHooGpasne 3azpawy,
KOTOpDbie MOXKET pellaTh YHHBEpCaJbHas BEIMHCIHTEIbHAS
MaliHHa, ecTb pasHooGpasue 3a4aBaeMbBIX 3STOH MallHHe
IpOrpaMM.

Hrtak, B npHHIKIE YHHBEPCcAJbHA BHYHCAHTEIbHAS Ma-
IHHA — 9TO YCTPOMCTBO, KOTOPOE MOXKET ¢ HeoOu4YauHo#
GHICTPOTOH BLIIONHSTH HAJ YHCIAMH apudMmernyeckue ome-
palyH: C/IOXKEHHe, YMHOXEHHE, BHIYHTAHHE M ACICHHE, a
TaKXe HEKOTOphie ApyrHe OIllepauHH, HalpUMEp CpaBHEHHe

yuceaA H T. I, HOPH 5TOM KaKHe MMEHHO ONepauHy BbI-
MOJIHAIOTCE M B KaKOM TNOpPsAAKe — 3TO ONpeae/sieTCss mpo-

rpaMMOH.

[1pou3BOAMM JIH MH BLIYHC/AEHHS BPYYHYIO HJIH XKe C 1o-
MOHIbIO BHLIUYHC/AHTENbHOH MaIUHHBI, BCE PABHO HAM HYXHO
110JIb30BATLCH KAKOH-TO (OPMOH 3alHCH TeX YHCea, C KOTO-
PHIMH MBI ONEPUPyeM, T. €. MOJb30BATHCA KaKOH-TO CHcTe-
Mol cumcienusn. JleficTBys C MOMOLLBIO Kapakjpama u Oy-
Marm, ME, KOHEYHO, MPAMEHHM IIPUBHYHYI0 HaM JecATHY-
Hylo cucreMy, OIHAaKO AJsi 9J1eKTPOHHOH BBIYHCIAHTEJbHOM
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. Takag Ma-

IMHHAa omae'r pel.[lHTeJIbHOe npelmoq'reﬁne ,H,BOI/I IHOH CH-
creMe, HpH‘{HHbI 3TOro MH cefuac [focrapaeMcs BBISICHHTE.,
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§ 13. NOYEMY 3JEKTPOHHAS MAIIWHA
«MIPEOIIOYNUTAET> OBOUYHYIO CHUCTEMY

CUUCJTIEHU4g

AR NIUEE AR XL/

Ecan MBl IpousBOAUM BBHIYHC/IEHHA BPYUHYIO, TO UHCJA
NpH 5TOM NHUIYTCH KapaHZalioM HJH YEPHHJIAMH Ha oy~
Mare. Ong MamdHbl, 0JAHAaKO, HYKEH KaKol-To HHOH criocob
¢uKcaunu Tex uHcesT, ¢ KOTOPHIMH OHA ONEPHPYeT.

YUTo6H BHISICHUTHL CYTbL AeJa, paccMOTPHM cHauasla He
BBLIYHCIHTEIBHYIO MAlUIUHY, a2 YCTPOHCTBO HecpaBHEHHO Go-
Jiee NpOoCTOE — OCHIKHOBEHHBIH CUCTUHK (3/E€KTPHUECKHH, ra-
30BBIH, CUETUHK TAKCH H T. 11.). BcaKHE TA4KOH CUeTUHK CO-
CTOHT H3 HECKOJBbKHX KOJIECHKOB, KaXJ0Oe H3 KOTOPHIX MO-

KeT Haxonutvcs B oanom u3 10 monoxenufl, otBeuaomux

nudpam ot 0 no 9. fcHo npu 3TOM, 4TO YCTPOHCTBO, COCTORA-
llee H3 R TAKHX KOJIECHKOB, MOXET CAYXKHTh sl (PHKCauA
10*% passnnunex 4ncea ot 0 mo 99...9. Tako#l cueTunk MOK-

| SEg—
k pas
HO Oniio GBI HCIOJB30BATL KaK CBOEr0 poxa CYETH, T. €.
NPUMEHATb €ro He TOJBbKO IJsi (PUKCAUHH YHCEed, HO H IIA
BLIIOJNIHEeHHS apU(PMETHUECKUX ONepaiHui,
Ecayu 6bl MH XOT@MIH MMETb CYETUHK, NPHCIOCO6JeHHHI
He K JeCATHYHOH CHCTEME, 4 K CHCTEMe C KaKHM-TO APYIrHM

OCHOBAHHEM p, TO TAKOH CUETUHK cJeaoBano Oni COCTABAATD

3 KOJIECHKOB, KaJ0e H3 KOTOPHX HMEET He 10, a p pas-

JNHYHBIX NOJOXKeHHHA. B wacTHocTH, yCTpORCTBO, € IIOMOLILIO
KOTOPOTO MOXKHO OblIO OB Q)chnpoaa'rb qHCJa, 3alHCaHHbIe
B msomnoﬁ CHCTEME, ROJXKHO COLEPXKATh 3JeMEHTH, Ka-
}I{I‘Luu ¥3 KOTOPHX HMeCT ABa BO3MOXHBIX COCTOAAHHS. Camo
coGoH pasymeercs, UTO IS YCTPOHCTBA cUeTYHKA (OCHOBAH-
HOrO0 Ha KaKOH-TO CHCTEME CUHCJECHHSI) HeT HeoOXoAUMOCTH
MOJAb30BATbCA HMEHHO KoOJeCHMKaMH. B NpHHIHNE MOKHO
CAeJaTb CUETUHK M3 KAKHX YTOAHO 3JE€MEHTOB, BaXKHO JHIUb,
YTOOH KaXKABI H3 3THX 3J1eMEHTOB MMeJ CTOJNbKO YCTOHYH-
BHIX COCTOSIHHH, CKOJBKO €JHHHIl COAEPIKHUT BHIGpaHHOE HA-
MH OCHOBAaHHE CHCTEMBI CUHCJAEHHSA.

Cueruyuk, npeicTaBasiomuli coboff CHCTEMY KOJeCHKOB

HJIH KaKoe-Au60 HHOe MEXaHHYECKOe YCTPOHCTBO, MOKET Me-
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HSTh CBOE COCTOSIHMe JMIIbL CPaBHHUTENbHO MeajaeHHo. Te
CKOPOCTH, ¢ KOTOPbIMH DabOTalOT COBPEMEHIbIe BHLIYHCIH-
TeJbHBlE MAlUIHHB — AECITKH H COTHH THICSY onepauuil B ce-
KyHAy, OKa3aJHCh AOCTYNHH IIOTOMY, YTO B 3THX MalUHHAX
Pa6OTAIOT He MEeXaHHUeCKHe, a SJEKTPOHHHE YCTPOHCTBA.
aKHe yCTpO#cTBa MPAaKTHYECKH JIHIUEHBH MHEPUHH, H IIO-
TOMY OHH MOTYT MEHATb CBOE€ COCTOsIHHE 33 NMPOMEXYTKU
BpPEMEHH IIOPSIAKa MUJIJIHOHHOA JOJH CEKYHAH.
715t pagHOSJIEKTPOHHEIX 27eMeNToB (pajuod :
NPOBOLAHHKOBLIX 3J€MEHTOB), KOTOpPEie B OCHOBHOM HCIIO/b-
3YIOTCS B BHLIYHCJHTENBHBIX MalUMHAX, XapaKTePHO HaaHYHe
ABYX yCTOHYHBBIX cOCTOsiHHH. Hamprmep, 3/1eKTpOHHAS J1aM-
1a MOMKeT GBITh «OTHEpTa» (TOrjAa uepes Hee HAeT TOK) HJIH
«3amepra» (ToK 4Yepe3 Hee He mnpoxoaur). ITo Tomy e
NPHHIMIY «1a» HJIH HET» PabOTaloT H NOJYNpOBOAHMUKO-
BEIE 3JIEMEHTH, KOTOpHIE cefiac ye IOJHOCTbIO BbITeC-
HHJIH PALHOJAMIb H3 BBIYHCJIUTEILHOH TEXHHKH. JTH CBOH-
CTBA DAAHOS/IEKTPOHHLIX SJIEMEHTOB H CJyXKat OCHOBHOH
TPHYHHON TOTO, YTO MMEHHO ABOHMYHAs CHCTEMAa OKa3aJach
Hauboee vnnﬁnnn AJIsT BHIYHCAHTENBHBIX MallUH.
Vcxonfbie AaHHBE A pellieHHs Toll WJH HHOH 3ajaun
fa10TCc OGBIYHO B OOIENPUHATOH AecsiTHuHoOi cHcTeMe. [To-
5TOMY, q'ro6b1 MAIlHHA, OCHOBAHHAs HA NBOHYHOH CHCTEME,

MorJa o6pabaTbiBaTh 5TH JAHHDIC, OIH LCJKHbLI OEITE IIEpe-

BeJeHbl HAa «MOHSTHBIH» apu(pMeTHUECKOMY YCTDOHCTBY Ma-
IHHBI 361K JBOHUYHOTO Koja. TaKoH IepeBoJ JIErKO, KOHey-
HO, OCYIIECTBJISITL W ABTOMAaTHYeCKH. Pe3ynbTarth Xe Ma-
HHHHOTO cueTa JKeJaTeJbHO HMETh 3anmHCAHHBIMH CHOBA B
pecsaTHYHOH cHeTeMe. [103ToMy OGEIYHO B BHIYHCJIHTE/bHOM
MalipHe ObIBa€T IIPELYyCMOTPEH aBTOMATHYECKHH mepeBOJ
pe3y/JIbTATOB, MOJYYEHHBIX B ABOHYHOH CHCTEME, B JecATHY-
HYIO CHCTEMY.

Yacro, r14BHEIM 06pasoM B KayecTBe IIPOMERYTOUHOMH
GopMEl 3aIIHCH, B BBIYUCIMTENBHLIX MalIHHAX IPHMEHseTCH
M cMemalnas ABOUYHO-HecsiTHUHAs cHcTeMa. OHAa COCTOHTB
TOM, YTO YHCJIO 3ANHCHLIBACTCS cHayaJsa C IIOMOUIbI OOHIU-
HOH HecsATHYHOIl CHCTeMBI, a 3aTeM KaxXJas 13 BXOASIIHX
B HEro unq)p MPeACTABISETCS ¢ IIOMOUIBI0 HYJEH H em/umu
B JIBOHYHOH cHCTEME.

TakuM 06pasoM, B [ABOMUHO-AECATHUHOH CHCTEME Ka-
W 0€e YUCJO 3alichiBaeTcs B BHAE HECKOJIBKHX TpyI, CO-
cTaBJeHHBIX H3 Hyqel u epunuil. Hanpumep, Yucio
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B JBOMYHO-IECATHYHON CHCTEME 3aNHCHIBACTCS TAK®
0010 0101 1001 0011,

Jsist cpaBHenHs: npuBeseM ABOMYHYIO 3AIIKCH STOFO JKE YHCAA!?
1010001 0001

AVAIVUUVALUUU L.

ITocMoTpHM, KakK B BLIYHC/AHTENBbHON MallHie, OCHOBAH-
HOHf Ha JABOMYHOH CHCTEME CUHCJIEHHS, PeaJH3VIOTCH apug-
MeTnyeckue omepanud. OcHOBHAs onmepauusi, KOTOPYIO cjie-
AYET pAacCMOTPETb, — 3TO ONEpalHs CJIONKEHUS, TAK KaK
YMHOXKeHHEe CBOJUTCH K MHOIOKPATHOMY CJOKEHHIO, 4 BLIUH-
TAHHE CBOAMTCH K NPHUOGABJEHHIO OTPHUATEIbHBIX UYHCEa H,
HaKOHEN, HACJEHHE CBOAHTCH K IOBTOPHOMY BHIYHTAHKIO,
B cBolo ouepenn cioxenne MHOropaspsiiHbIX YHCEN CBOLHT-
Csl K BHIIOJHEHHIO COOTBETCTBYIOIMX AeficTBUiT mopaspsiaHo.

ClokeHHe ABYX NBOHUHEIX UHCEJ B KaXKAOM paspsiie Mo-
xer OulTh onucano Tak*). Ilycte a—-uudpa, crosmas s
AaHHOM paspsiie B mepsom caaraemoM, b — uudpa, cros-
Lasi B TOM JKe pPaspsiie BO BTOPOM CIaraeMoMm, H ¢ — Hudb-
pa, KOTOpyIO HYXHO II€DEHECTH U3 NPEXBIAYILErC paspsaa
(rme, KaK MBI CUHTAEM, CJOKEHHE yikKe BBIIOJIHEHO) . [Tpous-
BECTH CJIOXKEHHE B JaHHOM Da3psajie-— 5TO 3HAYHT yKa3aTh,
Kakasi DHQpa A0JKHA GHTH 3aNHCaHA B 3TOM PAa3psie B
CYMME H 4TO HYXKHO NEpPeHEeCTH B clenyoumit paspsas. O6o-
3HAYHM UHQPy, KOTOpas HOJKHA OHITh 3alHCala B LAHHOM
paspsne cCyMMbl, OYKBOH s, a Ty BEIHUHHY, KOTOPYIO HYK-
HO mepeHecTH B CACRYIOWHA pa3psja, o6o3HaUuM GyKBofl f.
Tak Kak Kaxpas U3 BeNHUYHH a, b, ¢, S B ! MOXET IPHHHU-
MaTb TOJbKO 3HaueHHe 0 u 1, To Bce BO3MOXKHBIE 31eCh BA-

PHaHTH! COAEp)KATCH B caeayoumed Tabaume:

a 0 i 0 0 I 1 0 {

b 0 0 { 0 { 0 1 1

*) Ceituac peub HaeT 06 OOLIYHOM <«apH(BMETHYECKOM» CJOXEHHH, a
HE 0 TOM NODA3PANLHOM CIOXKEHHH, KOTOpoe yrnomuranocsk B § 11 B ceash
C 3ajavelt wHOPOBKY TexcTa. Bupodem, H mopaspaaHoe caoKenHe TaKKe
HIPACT CYIIECTBSHHYIO POJb B PaboTe BEIYHCAHTE/NbHON MAINHHLL,
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Takum o6pasom, YTOOHI BHIYHCJIHTENbHAS MalllHHA MOI-
Jla CJIOKHTL [Ba UHCJA, 3alHCAHHBLIX B JABOHYHOH CHCTEME,
B Hefl AJs KAaXIOTO pPaspsiia LOJXKHO CyLECTBOBATb yCT-
poficTBO, HMeIOlLIee TPH BXOAA, OTBeYAIOIIHX BeJHYHHAM g,
b u ¢, ¥ ABa BHIXOJA, OTBEYAIOUINX BeJIHYHHAM s H {. Dynem
HPEAIOIAraTh, KaK 9T0 OGHIUHO OBIBACT B 2JEKTPOHHBIX YCT-
poficTBax, UTO €IHHHMIIA O3HAaYaeT HAJHYHE TOKA Ha JaHHOM

BXOJE HJH BBIXOAE, a HYJb— ero orcyrcreue. Paccmarpu-

DAapMNO veTNATOTRO HaARBIRABMOEL OoDHrIODAaARAR n THE M

=R e wli 0 Lw bASEY TASRANER A RGSOloat i T o iV :;Hau fol3

CyMMaTOpOM, A0JXKHO paboTaTh B COOTBQTCTBHH C yKa-
3aHHOH BEILIE TabJjuiled, T. €. Tak, YTO €CJH HH Ha OLHH H3
TPEX BXOLOB He [IofaeTcss TOK, TO €ro He JOJMKHO GHTb HH

Ha OJHOM H3 BBIXO/JAO0B, eC/jH II04aeTcs TOK Ha @, HO HE II0-
faercs Ha b ¥ ¢, TO KOJKeH OBITh TOK Ha § H OTCYTCTBUE
TOKa Ha {, H T . 4. ¥cTpolcTBO, paboTamwllee 1o TakKoi cxe-
M€, HEeTPYJAHO CKOHCTPYHPOBATb H3 IIOJYIIPOBOAHHKOBHIX

2JEMEHTOB.

§ 14. Ob OAHOM 3AMEYATEJIbHOM CBOHCTBE

TPOUYHON CHUCTEMBI

Jnsg OLleHKH HPHTOZHOCTH TOIH WK HHOH CHCTEMEBI CYUHC-
JeHHss B KayecTBe OCHOBHI AJIs1 KOHCTPYHUDOBAHHS BBIYHCIIH-
TeJIbHOH MAaMIHHB HMeeT 3HaueHHe, KPOMeE MPOCTOTH OCyLie-
cTBJACHHS apudMeTHUECKHX ONepalHil B HEH, TakKe H TO,
yTo OOGBIUHO HA3LBAKT 3SKOHOMHYHOCTBIO CcHCTEeMH. Ilof
5THM INOHHUMAaeTCs] TOT 3allac YHCeJ, KOTOpHEe MOXKHO 3alu-
caThb B JAHHOH CHCTEME C IIOMOULbIO ONPEACTECHHOTO KOJHYe-
CTBA 3HAKOB.

[Tosicium 370 Ha npuMepe. UTo6u B AECATHYHOMR CHCTEME
sanucaTty 1000 uncea (ot 0 go 999), Heob6xonumo 30 3Ha-
kos (mo 10 wudp ams Kaxzioro paspsna). A B JABOHYHOM
cucTeMe MoOxHO € moMouibio 30 3HakKoB 3anucaTth 2% pas-

JIHUHBIX UHCEN (TaK KaxK AJas KaXXJA0ro ABOHYHOIO paSPH,IIa
HVSKHEl TOJBKO [ABE nm‘hm-.r 0 u 1, To ¢ nomouisio 30 imrhn

.l.].J.lI\.le AAFVLAFAIS e s T T T V]

MBI MOXKeM 3AMHCHBATD rmc.na coaepx{amne 10 15 asonu-

HHX paspagos). Ho -
pASP 215 > 1000,

II03TOMY, MMesi 15 ABOHYHBEIX Pa3paAOB, MOXKHO 3alluCaTh
Gospllie PasJHYHBIX YHCEJN, YeM C NOMOHIBIO TpexX jecs-
THYHBIX.
Takum o6pasom, ABoHYHas cHcTeMa 0osiee SKOHOMHUHA,
yeM JeCATHYHAS.
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Ho xakas M3 cucTeM CUHCICHHA CaMas 3KOHOMHUYHASN?
JJIst oTBeTa Ha 3TOT BOAPOC PACCMOTPUM CJIELYIOIIYIO KOH-
KpeTuyio sagavy. IlycTe B Haimem paclOpsiKeHHH HMeercs
60 srakos. Mup moxewm, pa36up ux Ha 30. rpynn no 2 sJe-
MeHTa B KaKJ0H, 3alHCaTh C HX TIOMOUILI) B JABOHYHOH CH-
creme Ji6oe yuca0, uMewouee He Goapmie 30 ABOHYHBIX
paspsanos, T. €. B oOweidl caoxHocTH 2% yncen. Te ke
60 3HaKOB MB MOXKEM pas6mb Ha 20 rpynm no 3 sjeMeHTa

TTATLAVONAL. THATWUIIAL AUIATAMAT aaraoamr Q20 nan TV
rl, IIUUIUJJ!.L\-«U -I-IJUKJ.-J-IIUK] \,rl\,l\.‘ﬂlutl, DOl CL L D t}uodlrl",lnmA

yucen. [axee, pasous 60 sHakos Ha 15 rpymm mo 4 aie-
MEHTa B Kax/0H, MOKHO NPHMEHHTb YeTREPHUHYIO CHCTEMY
u 3anucaTh 41° uuces u T. 4. B yacTHOCTH, BOCmoab30BaB-
IIUCh JecATHYHOH cHcTeMOoH (T. e. pa3buB Bce 3HaKH Ha
6 rpynm no 10 371eMeHTOB B KaXKAOH), MBI MOIJIH Ol 3alH-
caTb 10% uHces, 2 TPHMEHHUB IUECTHACCATEPHYHYIO (BaBHJIOH-
CKYI0) CHCTEMY, MOXHO Owuio OBl ¢ nomouisio 60 3HakoB
3anucaTs Toabko 60 uncesa. ITocMoTpHM, KaKast H3 BO3MOXK-
HHX 3Jiecb CHCTEM caMas 3KOHOMHYHAS, T. €. IO3BOJSET 3a-
IHcaTh C MOMOLIbI0 xaHHbIX 60 3HakKoB HauboJbllee KOJH-
yecTBo uucesa. MHBIMU cJOBaMH, Dedb HAET O TOM, KaKoe H3
YHCEN

230, 3%, 415 5126, 108, 125, 154, 20%, 30% 60

HauboJsbliee. JIerko npoBepuTh, 4TO HaHGOMBLILHM 3J1ech Gy«
Jger uncao 3%, JleficTBHTENBHO, MOKAXeEM CHauaJga, 4To

20 3%,

Tak Kak 230 = (23)10 =819, a 320 ==(32)10 = 91°, 10 game
HepaBEHCTBO MOZKHO IIEPEIHCATEL B BHJAe

010 _~ QLo
O v

Ho B Takofi ¢opme 0OHO OUEBHAHO.
Hanee,

Py Y- 4

5 . (24)13
ClhefoBaTesbHO, B CHJY yXKe JOKazaHHOro
320 > 415

TouHo Tax JKe JIErKO MPOBEPHTH H CIIPABENJHBOCTb CACAYIO-
el mernoyKH HepaBeHCTB:

415 > 512 > 610 > 10° > 12° > 156* > 20% > 30° > 60.
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Tagkum o6pasom, TpouyHAsE CUCTeMa oOKasalacb caMoH
SKOHOMHUYHOH. JIBOMUYHAst W PABHOCH/AbHAS €il, B CMBIC/I€ 3KO-
HOMHUYHOCTH, -YETBEPHYHAS CHCTEMblI HECKOJbKO YCTyNnaioT
B 9TOM OTHOIIEHHH TPOHYHOH, HO NPEBOCXOASIT BCE 0OCTaJb-
Hble BO3MOXKHBIE CHCTEMHL.

DT0T BLIBOJ HHKAK He CBSI3aH C TeM, YTO paccMmarpisas
Joch uMeHHo 60 sHaxkoB. Mul npuBenu 3TOT NPHMED TU/JILKO
noToMy, uto 60 3nakoB yaoO6HO pasfuBaTh HA rpynns 0o 2,
3,4 4 1. 1. 3HAKOB.

B ofmemM caydae, €ClH B3SITb /1 3HAKOB, 4 32 OCHOBAHHE
cHCTEeMEBl CUHCJAEHHS NPUHSTL HEKOTOPOE€ YHCJIO X, TO MOJay-

1
yuTCSH —- Pa3PANOB, U KONHYECTBO YHCEJ, KOTOpbIe IPH 3TOM
MOIKIHO 3anucaTh, OyAeT paBHO

n -
x*,

PaccmoTpuM 3TO BHIPajKeHHE KaK (QYHKIHIO [epeMeHHOH X,
npunnMaonell He TOALKO UeJbie, HO K JIOObIe (npobunle,
HppaUHOHATbHbIE) NOJOXHTeIbHbIE 3HayeHna. Moxno Hail-
TH TO 3HAYeHHe MepeMeHHOH x, IPH KOTOPOM 3Ta (QyHKIuA
pocTuraeT MarkcumyMa. OHO PaBHO e — HPPAUHOHAABHOMY
yucay, npejcTaBiasiomeMy co0oil OCHOBaHHE TaK HasbiBae-
MOl HaTypanbHOil cHCTeMH JorapupMOB U HrpaimcuieMy
BAKHYIO DOJb B CaMblX Pa3HBIX BONpOCAX BBICIIEH MaTe-
maTuxu *). Hucao e npubauKeHHO PABHO

2,718281828459045 ...

*) Jlas qurartend, SHAKOMOr0 € 9JeMeHTaMH AH(depeHuHanbHoOro
ACUHCAGHHS, NpHBEAEM COOTBETCTBYIOMYIO BhHKnaAxy. Heobxoxmmoe yc-
JAOBHC TOPO, 4TC B AaHHOH TOUKe ¥o GhyHxuug y(¥) AOCTHTraeT MaKCHMY-
Ma, COCTOHT B OOpamieH#H B My’b ee npou3nsoAHofi B 370l Touke. B AaH«
noM cayuae y(x) = x"/* Ilpouspoanas 9T0H GyHKUHH paBHa

i——l _n._z

X —
= X

d n Ly n
[} — _
Y — ;X Inx-}-—x (1 —1Inx)

¢

— j;"

dx x2

IpupapusnB_ee HYMO, MONYUHM, 9TO

Inx=1 1T e x=0¢

¥
Tax Kak c¢JeBa OT TOUKH X == € [POH3BOAHAA ?‘; NoA0KHTENBHE, 8

CrpaBa OTPHUATEJbHA, TO, B CHAY H3BECTHHX TeopeM Anddepeniuabs
HOr0 HCUHCAeHHs, B 3TOH Touke Haula (yHKIHS ACHCTBHTEJNBLHO HMEET
MaKCHMYM,

39



Bauxafimee K e menoe yueao ects 3. OHO H CIYKHT OCHO-
BaHUeM HanGoJjiee SKOHOMHYHOH CHCTEMB CUHCJEHHA.
I'pacur pyHrIUY
y==x*

n3o6paxen Ha puc. 4. (Ilpu 2ToM, OIHAKO, TIO OCAM X H ¥
B3sThl pasJHYHbBIE MaclTash.)

4

N

] 1 I Kd
g3 4 g

Puc, 4

By | e e e e e e e e e e e e

~
N

DKOHOMUUIOCTE CHCTEMB CUUCJEHHUS — HeMaJOBa:kHoOe
00CTOATEAbCTBO ¢ TOUKH 3PEHUST €€ UCMOJIb30BAHUS B BHIUHC-
Juteipfidofi mawune. [ToaTomy, X0Ts npUMeHEHHe B BBHIUHC-
JUTeJbHOH MAalllHHE TPOUYHOH CHCTeMbl BMECTO JIBOUUHOH
pJeuyeT HEeKOTOpPble KOHCTPYKTHBHBIE TPYHHOCTH (IIPH 3TOM
HYKHO T0J1b30BaTbCst JEMEeHTaMH, KaKIbi U3 KOTOPHIX MO-
JKeT HaXOJHTbCS HE B JBYX, & B TpeX yCTOHUYHBEIX COCTOA-
HUsIX), 3Ta@ CUCTeMa yxKe Oblla HCIOJb30BAHA B HEKOTOPHIX

peajibHO CYylecTBYIOIUX BLIYHCAHTENbHBIX yCTpOCTBAX.

§ 15. O BECKOHEYHBIX JPOLBAX

Jlo cux mop Mbl roBOpHJHK O HennX yuciax. OT jgecsaTHu-
HOH 3aNMUCH UeJbIX YMCeJ eCTeCTBEHHO mepelTH K JecATHd-
HeM ApoGam. g 2TOro HYXKHO Hapsly ¢ HeOTpHIATelb-
HBIMH cTenedHaMy uucaa 10 (1. e. 1, 10, 100 u 1. 1.) paccMa-
TpUBAThL U ero oTpuuatenabHbie crenenu (10-1, 10~2 u 1. 1)
U COCTaBJAThH KOMGUHALHUH, B KOTOPHIX YUACTBYIOT KaK Te,
TakK 1 apyrue. Hanpumep, soipaxense

23,581
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03HaYaeT, Ka4K H3BeCTHO,
2.10'4+3-10°45-10""4+8.10"%24-1.10"8

BT IL

Pasnuynble yHciaa yno6HO u3006paaTh TOUKAMY Ha Nps«
moit, BosbMeM HEKOTOPYIO NpsAMyIo U BuOepeM Ha Heil onpes
JeneHHyo Touky O (Hauano oTcueTa), MOJOKHTEILHOE Ha«
npaBJeHne (BNPaBO) M eAMHHLY MacuiTaba — orpesox OA
{puc. 5). Bynem cuurats, uTo Touk2a O H306paKaer 4HCJIO

0o 4

- (1 L
I

b e
A =
e
b

£ 4

=l ]

&- L
n -
v 1

-
<

Pac, 5

HyJb, 8 Touka A — eqununy. Orioxus or Touku O BOpaso
oTpe3oK OA nBa, TpH U T.A. pa3s, Ml IIOJYYHM TOUKH, OTBE-
yapllue 4YHcJaaMm JBa, TPH H T. A. Takum o6pa3oM MOKHO
1300pasuTh Ha MpAMOH Bce meianle yucaa. s usobpaxe-
Hust JPOOHEIX YUCE], COAepIKaUlUX AeCAThle, COTHE U T. A.,
HYyHO AenuTb orpe3oK OA Ha lecsaTs, CTO U T. A. YacTedl H
NIOJIb30BATECA 3THMHU 6o0jee MeJKUMU eIUHHIAMU [JIHHHL,
Mbr MoxkeM, TakuM 06pa3oM, OTMETHTb Ha IPSIMOH TOUKH,
OTBeYamllHe BCEBO3MOKHLIM YHCIAM BHA

akak_l [ alao, b1b2 « 0 bn,

T. e. BCeBO3MOXKHLIM gecATHUHbIM apo6GaM. [lpu 3ToM Mul,
KOHEYHO, He 3aHMeM BCeX TOUEK, MMEIOMUXCA HA IpPSAMOH.
Hanpuwmep, ecnu Ha npsamoil 0T/JI0XKUTL OT TOUKH O OTPE3OK,
HpeACTaBJsAomMUiA cOO0H AuaroHajlb KBaapaTa CO CTOPOHOM
eIUHHIA, TO KOHEL 3TOro OTpe3Ka He NONajer B YHCJI0 TOo-
YeK, OTBeYaloUHX KaKOH-THOO AECATHYHON apob6U, MOCKOMb-

Ky CTOpOHa KBajJpaTa M €ro AUarOHa/lb HECOU3MePHMHBEL.
Ecnu Mpl XOTUM KaX A0H TOUKe NPAMOH NOCTABHTL B

L A Y AvS ArE A AL LVE = A aia A WS A AR &ltlll.i-‘-lv 4 ALNT N L VALITL L A i

COOTBETCTBHE HEKOTOPYyIO Apo6b, TO AJs 3TOr0 HaM MNpH-
JeTcst MPUOErHYTh yIKe He K KOHEYHbIM, a8 K OeCKOHeYHHIM
JeCATHUHBIM JpoOaM. IIOSICHUM CMBICJI 3TOTO INOCAEAHEr)
YTBEPKAEHUS.

TOOH KaXJI0H TOUKe NPAMOH NOCTaBHThL B COOTBETCTBHE
HeKOTOPYyIo (6eCKOHEUHYIO) AEeCSITHUHYIO APOOL, NMOCTYnuM
cilenyomum obpasoM. bynem aas ynoO6CTBa IOBOPUTH He O
BceHl npsiMoit, a' 00 onpelesennon ee 9acTu, HMEHHO 05 OT-
peske OA, npuHATOM HAMH 3a eAHHuUY Macutaba, Ilyers

4]



X — HekoTOpas TOUKa 3TOro orpe3ka. Pasgenum OA Ha
10 paBHHIX uYacTeH W 3anyMmepyeM 3TU uacTtd uuppamu or 0
no 9. O6o3Haunm b; HOMep TOro 4aCTHYHOrO OTPe3Ka, Ha
KOTOpOM HAXOAMTCS TOYKa x. Pasfenum Temepb STOT Ma-
JIEHbKHH QTPe30K cHoBa Ha 10 yacTel, mepeHyMepyeM NOJIY+

yeHHble YacTd uuppamu ot O 1o 9 u 0603HAYNM by HOMEP
TOTO M3 3TUX MaJeHbKHX OTPE3KOB, Ha KOTOpOM HaxomuTCH
Touxa x. OTpe3ok ¢ HOMepOM b, CHOBaA paszesnuM Ha 10 ua-

ﬂﬂ"ﬂll TTADTANIID DO IMTNRNATTATTUNY TN TFLTIFTINY ’l- R‘)’TI’DII Ishata)
Wil ll Il’ LlUDlUlJIlD LR A AW llJ.JULI.\.aA'leJ llUJ.LJ LEkiVI U 3. LJJA\;W’I lll}U"

JOJIZKATh ITOT NPOIECC HeOTPAHUYEHHO, JeNst Ha KaXJI0M
miare OTpe30K, NOJyUYEHHBIH Ha npelsaymeM mare, Ha 10 yas+
cTel. B pesyibTaTe 3TOTO MBl IOJYYHM I0GI€N0BATEb-
HOCTb uupp b1, be, ..., b, ..., KOTOPYIO MH OyAeM AHCATH
B BUle

0,669 ... b, ...

M HasppaTh HECKOHEYHOH gecATHUYHOH aApobbio,
otBeuvawouefl Touke x. O6opBaB 3Ty IpoOb Ha HEKOTOPOM
MecTe, Mbl INOJAYYUM OOBIYHYIO (KOHEUHYI0) AECSITHUHYIO

nnohn O h. b, h. ONDENeNdIoUIVIO NOJOKeHUe TOUKH X

iy ViV Y ¢« "8 UTly ULLIJ MoVl FAIFLLLY X LAV ANS LR ALK j 3w, 11\(].

Ha npsiMOi He TOYHO, a npﬂﬁnnme}mo (uMeHHO, ¢ TOY-~
HOCTBIO 10 Tom H [OJAH OCHOBHOrO OTpe3Ka, ecad Oecko-

a y_ rx nnr‘hhn\
A1l CE i Il ]_Rll l} ’l

Hrak, MH 00cTaBuJH B COOTBETCTBHE KaxKJIOH TOUKe
npsiMOil HEKOTOpylo OECKOHEUHYIO JeCATHYHy0 Apobb. He-
TPYAHO 3aMETUTb, YTO IPH 3TOM Hen30exkKHO BO3HHUKaeT He-
KOTOpast HeonpeneaeHHocTs. MMeHHO, paspenus orpesok OA
Ha 10 gacteld, paccMOTpPUM, HanpuMep, TOYKY, I'PAHHUHYIO
MEXIY IEPBOH ¥ BTOPOH uacTaAMH. MH MOXeM OTHeCTH ee
Kak K nepsofl yactu (umermouied Homep 0), TaK 0 KO BTOpOH
(umeromet HoMep 1). B mepBom cJiydae Mbl, NpPOJOJINKas
IPOLECC TOCNCAOBATENBHOrO JeseHust, OyieM OOGHapy:KH-
BaTh BHIGDAHHYIO TOYKY B caMoif nmpaBoft (7. e. uMewlIeH
HoMep 9) U3 TEX yacTel, Ha KOTOPhIE NEJNUTCS OTPE30K, 1o~
JyUYeHHHH Ha NPEABLIAYINEM IIare, T. €. mOJyyuM OecKoHeys

Hyio Apo0b

0,0999 ...,

a BO BTOPOM CJyyae 3Ta TOYKAa OyHeT NmpH KaxkJIOM H3 no-
CAeNYIOIHX AeNeHHR nonagath Ha Ty 4acTh, KOTOpasa HMeer
HoMmep O, T. e. mosyyaercs ApoCp

0,1000 ...
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Taxkum o6pasoM, Ml OMYUHIH ABe GecKOHeuHBle APo6H,
oTBeYamllue OJHOH U TOH Xe TOUKe.

To xe camoe Oyaer uUMeThL MECTO H AAst J1060H Apyroft
TOUYKH, KOTOPAass OKAaXKeTCs MOrpaHu4YHOH (MEXAy IBYMs OT-
pesxam{) npH KakoM-1460 U3 1OCHeNOBATENbHBIX Dasbue-
Hui. Hanpuwmep, npobu

0,125000 ... u 0,124999 ...

H300pakaoTcqd Ha NpsIMOH OJHOH U TOH IKe TOYKOH.
STOH HeONpedeJEHHOCTH MOXKHO H30eXKaTh, YCJIOBUBIIHCE
OTHOCUTL BCSIKYIOC NOTPAHHUHYIO TOYKY WJIM BCErJa K mpa-

= TaR Y R$ I DyAOATNa 72 TADAMY 110 AANTANYZSITIIIIY Ao 1TasAMmITITIrr v
DUL\’IJ hvlIl DUCl A I dlbDUXVlJ’ jd S ) bU}..L\.«yll\(—lu.l\KlA e TRAdLVLETAnNnDiaA

OTpe3KoB. MHaue roBops, Mbl MOKeM U3rHATb HJH BCe JpolH,
comepxalue «6eCKOHEUYHBIH XBOCT» H3 OXHUX HYyJIeH, HJIH
BCe [pobu, comep:xauiue «OeCKOHEYHBIH XBOCT® H3 OMHHX
AEBSITOK.

Beena Takoe orpaHuyeHue, MOXKHO KaxKIOH TOYKe OT-
pe3Kka x IHOCTaBUTb B COOTBETCTBHE OJHY-€LHHCTBEHHYIO
BIIOJIHE OIpelesellHyl0 OeCKOHeYHYIO AeCATHYHYIO Lpols,
OpHUYeM [ABYM DasHbIM TouKam OVAYT COOTBETCTBOBATL ABE
pas/inuHble ApOOH.

To o6cTOsATENBCTBO, UTO MBI, KeJlast 3a(PHKCHPOBATL f10-
JIOXKeHHe TOUYKH Ha OTPE3Ke ¢ NOMOILILIO NOCJAELOBATENAbHBIX
ero nojapaspneseHuifl, KaXKAni pa3 AeIUId COOTBETCTBYIO-
it oTpe3ok uMeHHO Ha 1) yacTeH, KOHEYHO, HECYLIECTBEH-
HO. 2T0 0OBACHAIOCH NMPOCTO HAlleH TPAaJUIHOHHOA nmpuUBEp-
WEHHOCTBIO K AeCATHUHOH cHcTeMe. MOXKHO OblJIo OBl B3ATh
BMeCTO JECSATH KaKoe-HHOyIh JApyroe uHCJI0, HanpuMmep
JIBOHKY, T. €. JleJIHTh KaxKIHH pa3 OTPE3OK NON0JaM, IPHUITH-
ChlBast 011H01‘51 U3 3THX NOJOBUH HOMep 0, a Apyroi — Ko~
mMep 1, u BHIOHUpaTbh 3aTeM Ty HOJOBUHY, KOTOPOH npuHaj-
JeRKUT paccmaTtpuBaeMass Touka. Ilpm sToM MH Kaxipoi
TOUKE MOCTABUJH Obl B COOTBETCTBHE NOCTedOBATEILHOCTD
by, by, ..., bs ..., COCTOAILYIO TOJBKO H3 HyJeH U eXHMHHII,
KOTOPYIO eCTEeCTBEHHO IUCATh B BHIAE

(0, biby e by ve)g

A Has3nBaTb O6ecCKOHeuHO® pABOHUHOH ApOoObBIO,
O6opsas 3Ty mOCTELOBATENLHOCTL Ha KAKOM- -IH0O MecTe,
MBI T10JYYdM KOHEUHYI0 ABOHYHYIO Ap00b '
(0, blbz LR B bn)Q’
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T. €. UHCJO

efensIolee MOJOKEHYUe paccMaTpuBaeMoil TOUKH € TOU<

1
HOCTLIO LO "2—n"ﬁ JacTH OCHOBHOT'O OTpPE3Ka.

beckoHeynrle AecATHUYHBIE APOOH, C MOMOILBIO KOTOPHIX
MOIKHO H306pa3uThL BCE TOUKH NMPAMOH, MPENCTABJISIOT CO«
Goii yMOGHMHA anmapat AAsT MOCTPOEHHA TEOPHH HEHCTBH«
TEJNLHLIX YHCeN, cayxauieli ¢yHAaMeHTOM LJIi MHOTHX pa3s
AencB Beicmed MarteMatHkH., C TeM e CaMbIM YCNEXOM
MOZKHO MPH TOM HOJb30BATbCsA He ACCATHYHBIMH, 4 KAKHMH-
Au60 HHBIMH (HanpuMep, ABOHYHBIMH, TPOMUYHBIMH T. IL)
GecKOHEYHBIMHE APOOIMHU.

B 3akJgIOueHHE DACCMOTPUM CIAEAYIOIULYI0 NOYyUUTENLHYIO
3anauy. :

Bosbmem cHOBa orpe3ok OA, pasgesuMm ero Ha TpH paB-
HplE€ Y4CTH H BHIOPOCHM CPEAHION YacTb (CYMTAasl, 4TO caMu
TOYKH JNefeHUs OTHOCATCA K STOH cpelHel jyacTH, T. €. TOxe

0 4
7 | . |

2] ‘Y
8) Yo

Puc. 6

Bu6pacuBaloTcsd; puc. 6). llanee, Kaxjayi U3 ABYX OCTaB-
HIAXCs uacTefl onsiTh pasjieTdyM Ha TPU paBHble YacTH H
cpenuue yacTH BmOpocum. IIoce TOr0 OCTAHYTCs 4E€ThIpe
MaJeHbKUX KycOuKa, B KarKJOM H3 KOTOPBIX MblI CHOBA BHI-
OpOCHM CPeJHIOI0 TPETh, ByjemM IOBTOPSTHL. 3TOT NPOUECC
neorpanuyeHHo, CnpalHBaeTcsl, CKOJIbKO TOUEK OTpesKa OA
OCTaHyTCH NPH STOM HEBHOPOIICHHHIMU?

Ha nepBulfi B3IVISA MOXKET I10Ka3aTbCsd, YTO B PE3yJb-
yaTe TaKO# «UHCTKH® OCTAHYTCA TOJILKO KpaHHHE TOUKH 0
u A. D10 3akapoucHHe MOATBEPKIAETCA, Ka3aJ10Ch ORI, CJll@s -

nyomuM paccymaeduem. Iloacunraem cymmy AMMH Beed
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OTpPE3KOB, BLIOPACHBAEMBIX NIPH ONMMCAHHOM BHIIIE MPOLECCE.
i(HaHOMHHM YTO JJAHHA Bcero orpeska OA mnpHHHMaercs
paBHoit 1.) Ha nepsom mare Mbl BEGpPacLBaeM ONMH OTpe-

1
80K JJMUHB =, Ha BTOPOM miare — JiBa OTpe3ka MO 5 Ka-

1

1 9

a TpeTbeM—qu Ipeé OTpesKka Mo 4= KamAHil n
Ma i

KJbl
H T,

b, H
n. Cym

1
NepBLHIM YJEeHOM - H 3HAMeHaTelJeM

«

u
4

aqa —
1 ¢ HNePBEHIM UYJEHOM 3 H 8H 1aTeneM 3. o
HOHt dopMyse ee cyMMa paBHA
1
3 _
-2
3

TAW AUMMA NIMUY REIANOIITELIIILT
LL1dding LyMiatd Aeidlinl DOV PVILILOLGOL

paBHa AJNuHE HCXOJHOTO oTpeska OA

M Bce Xe ONUCAaHHHIA BHIIE HPOLECC OCTABJSIET HA OT-
peske HeBblﬁpomeHHbIMPI, KpoMe TOUeK O u A, eme Gecko-
HEYHO MHOIo TOoYeK. HTOOBl yOemUThbcs B 9TOM, CHEIaeM
cleayloliee.

[IpencrtaBumM KaXKAyl TOUKY eIuHHUYHOro oTpeska OA ¢
IOMOIBIO OECKOHeyHOH JApoO6H, 3amUCaHHOH IO TPOHUHOR
cucteme, Kaxpas Takas npo6b OyneT COCTOATL U3 HYyJeH,
eAMHUL, 4 ABOeK. § yTBepxalo; IpH ONUCAHHOM BhiIIE IIPO-
necce «BLIOpachLIBaHUSI CEPEAUH» OCTAHYTCA T€ TOYKH, KOTO-
PHIM OTBEYAIOT TPOUYHBIE APOOH, HE copepKaline HU OOHOMH
eduHUNE (T. €. COCTOALIME WETUKOM H3 HyJeHd U ABOeK).
JlefiCTBUTENLHO, HA IIEPBOM IIare Mhl BHIOPOCUJH CPEXHIOI
TpEeTh €IUHUYHOrO OTpe3Ka, T. e. Té TOYKY, KOTOpPHIM OTBe-

Tatnm MAAITTIIILIA TRAHRITT TIUMOAIAIIITIO I 1ITanDnAM MMarTo alllle
UaiVi lpunanoie ApuUVn, nidliavildo Ha LCPDUN MELUIT UAH

Huny., Ha BTOpOM 3Tane Mbl B Ka:KOOH H3 OCTaBIIUXCH 4Ya-
CTeH CHOBa BHIOpACHIBAE€M CPEIHION TpeTh, T. € H3rOHAEM
Ipo6u, y KOTOpBIX Ha BTOPOM MECTE€ CTOUT €dHHULA, H T.H.
{I'lpu sTom Mul BbiGpackiBaeM H TakKUe TOYKH, KOTOPBIE IPEA-
€TABJSIIOTCS] AByMs TPOUUYHLIMHU APOOGSIMH, ecu XOTb OOHA
M3 3THX apolell colepxuT enununy. Hampumep, KoHen

A, T. e, ducao -7, MOXKHO

3 e T b 3
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TNPeJCTaBHTh TPOHUHOH APOGHIO

0,1000 ... ' %‘-’
HJIH L
0,0222 ...;

STy TOUKY MHEI BHIOPOCUJIHU.)

Wrax, onucauuslfl nponecc ocrasasier Ha otpeske OA te
TOYKHM, KOTODHIM OTBEUYAlOT TPOHUYHBIE APOOH, COCTOSIIHE
TOJLKO M3 HyJelt W Asoex. Ho Bexp Takux apobelt Gecko-
HeuyHo MHoro! CoenoBaTesbHO, KpOMe KOHILIEBHIX TOYEK, HA
orpeske OA ocTaHyTcs He BHODPOIIEHHLIMH elle GeCKOHEYHO
MHOro ToyeK. Hampumep, ocraHercs TouKa, OTBevamoulas
Apobu

0,020202 ...,

<

o~ >

TPOHUHOE pa3fioxKeHHe 4YHCaa

jary

KoTopasi IpeicTaBJiaeT co00
1
T B camoM pgeje, OeCcKOHeullag TpOHUYHAs ApOOL
0,020202. .. — 3To He 4TO MHOE, KaK CyMMa reoOMeTpHYeCKOH
[Iporpeccuu -

377 42.37"4+2.3°4 ...,

a 10 y:ke ynomMuHasuiefics Builme (opMyle 3Ta cyMmMMa
paBHa

B ToM, uTO TOUK& — He OyHeT BLIOpOMIEHA, MOXHO yOe-

4
JUTLCA W HPH NOMOIIM CJENYIOEro HarvlagHO-TeoMeTpuye-
CKOrO paccyxjeHust. Ora Touka aelur Bech oTpe3ok [0, 1]

ri 21
B orHomenuu 1 :3. ITocae BoiOpacuiBaHHsA OTpe3Ka hf '§'J

1 1 o
TOuKa - OCTaeTcst Ha MOJyHHTEepBaJe [0, 3—), KOTOPLIA
ova geiaut B oTHoweHuu J: 1. Ilocse BTOpOro BHIOpAchHIBa-

2 1
Hud oHa OCTaeTcs Ha HHTepBaje (-5—, -5-) . KOTOpHIK oHa Je-

1
JUT B oTHoweHuu 3: 1, u T, A. Hu Ha KakoM mare To4Ka Y
He OyleT BuiGpolLiIeHa,
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Hrak, oxkas3uiBaeTcs, ONHCAHHEI BHIIE NPOLECC <«Bhl-
6pacHBAHHS CePEIUH» IPUBOAUT K COBOKYMHOCTH TOYEK, KO<
TOpasi, XOTS H «COBCEM HE 3aHHMAET MECTa» Ha OTpesKe
(MOCKOJIBKY CyMMa JUIMH BBHIGPOIICHHHIX OTPE3KOB papHa,
KaK Mbl BBIACHHJIH, €MHHIE), HO B TO K€ BPEMs COMEPIKHUT
6eCKOHEeYHO MHOI'O TOUEK. .

DTa COBOKYIHOCTb TOUEK 06/I1aJaeT U APYTHMH HHTEpec
HEIMH CBOBCTBAMH, OJHAKO HX U3YUEHUE NOTPe6OBA0 6bi OT

) 1)
o/ URANANAUHTIT CRENTAITHNT 1 NMOAHUOTH RLINATIITTUY 729 Aanr
DAy NIAUIMCOnNA Cov AT i aViinihng, DDhAVAALNLNA Sd l}aﬂl"

KU Hamed MajeHbKOH KHUXKKH, KOTOPYIO MBI Ha 3TOM 34«
KaHYyHBaeM.



Cepeeli Bacuasesun Pomun
CUCTEME! CUHCJIEHUA

Cepusa «Tlony/ apHBle NeKUHH 0O MaTeMaTHKe»r,
BeITYcKk 40

Penaxrop B. B. HoxueHnko
XynomecreeHHu i pefakrop T. H. Koapwenro
Texnaugecknit pegakrop B. H. Koudarosa
Koppexrop H. O, Hopoxosa

HB Nt 32464
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NONyJISIPHLIE JIEKLUHH 1O MATEMATUKE

A. H. Mapkywepny. BoappaTHHE MOCNEN0BATENLHOCTH.
Il. Harawcou. [lpocrefimine 3anaun HA MAKCHMYM H MHHHMYM.
C. Commuuckuil. Meros MaTEMaTHYECKOH HHAYKIHH,
H. Mapkymwesny. 3aMeuaTEIbHEE KPHBLIE.
1. Kopoakun. Hepagenctea.
H. BopoGeen. YUncaa Pubonauun.
. Kypow. AjreGpaHyeckue YParRHEHWHS MPOHIBONBHBIX CTENeHeR.
0. lNeabdonn. Pewernne ypapHeHHH B UenbiX Yncnax.
H. Mapkywesny. [Tnouwans v norapupmu.
C. Cuoropxesckuii. MeToa KoopoHHAT.
. C. Ny6xon. OwHGKH B reoMeTpPHYECKHX NUKA3ATENALCTBAX.
1. Harancon. CyMMHpOBaHHE GECKOHEYHD MANKX BENHYMH.
H. Mapkywesuy. KoMnaekcHue uucaa H KonpopMube oTobpamenHa.
H. ®erucos. O A0KA3ATENBCTBAX B MEOMETPHH.
P. Wadapesuu. O pewennn ypapHeHHH BHCLWIMX cTeneHefl.
I'. Ulepearos. NinepGoanueckre QyHKLHH.
I. BoaranckuA. Yto takoe anddepeHunpoBanme?
M. Mupakean. [lpamoil Kpyroro#l uHaHHAP.
A. Jlwcreprnk. Kpatuaiiiune AMHHH.
M. Jlonwru. Buykcnehke naoulased OpHEHTHPOBAHHLX (Hryp.
. H. Tonosuna ¥ H. M, Araom. Hunykuwa B reomerpun.
. . Bontauckui. ParHOBENHKHE W PABHOCOCTABACHHLE (HIYPH.
. C. Cmoropxesckmii. O reomerpun JloGauepckoro.
H. Aprywos » Jl. A. Cxoprnkos. KoHdpHrypaumoHHbe Teopemu.
C. Cmoropmenckuil. JIknelika B reOMETPHUECKHX MOCTPOEHHAX.
A. TpaxTeH6poT. AJrOPHTME H MALIHHHOE pEllEHHe 3afiay.
A. ¥cnenckwA. HewoTophie NPHADHEHHSA MEXAHHKH K MaTeMaTHKe.
A. Apxaureanckwit v B. H. 3aifies. AsTomaTHueckHe uHppOBHE
MaLLHHLL,
. H. Koctoackuii. ['eOMETPHYECKHE MOCTPOEHHA DAHHM LHPKYJEM.
. E. Wrnop. Kak cTpouts rpadHks.
. . JNoppman. OnTHKa KOHHYECKHX CEYEHHH.
. C. BenTuenn. 3neMeHTE TEOPHH HIp.
. C. bapcos. HTto Takoe JHHeHHOE MPOrpaMMHPOBAHHE.
3. E. Mapryane. CHeTeMul JHHeHHEX ypapHeHHH.
Bunenkud. Meton nociefnopatenbibix npHGIHMEHHH.
. boaTauckmii. OruGaouian.
liunoe. llpoctan ramma (ycTpoHcTRO MY3bKanbHOH 1IKanu).
. A. Wpeipep. Yo Takoe paccronnme?
. Bopobuer. [IpHiHakH neaHMOCTH.
DomMuH. (HCTEMB CUHCIEHHA.
. Korau. [NpHiokenHe MexaHHKH K MeOMETpHH.
. Jlwo6uy 1 JI. A. llop. KnwemaTHuecKHA METOA B MEOMETPHYECKHX
3anavax.
. A. Ycneuckuit, Tpeyronouuk [Nackana.
. A. Bakensman. Hupepons.
. M. firaom. HeoGuknopenHan aarefpa.
. M. Co6oan. Meton Monte-Kapao.
. A. Kaaywuun, Ocnosnan Teopema apHMETHKH.
. C. Conoporuukon. CucremMu nHHeHHLIX HEPABEHCTH.
E. llunos. MarematHueckHil auanus B 06JACTH PAUHOHARLHHX
GyHKLHH.
. I'. boatanckuil, H. Ll. ToxGepr. Pastnenne guryp Ha MEHBUIHE YACTH.
. M. beckun. H3obpamennn npocTpaHcTBeHHBX (Hryp.
. M. Beckun. [leneHse oTpeska B NaHHOM OTHOLLEHHH,
. A. Pozendpeasn v H. J1. Cepreera. CrepeorpadHueckKas MPOSKILMA.
. A. ¥Ycneucxkmit. Mammna INocra.
. Bbepad. ¥nopagoyeHHble MHOMeCTEA.
A. AGpamMoB. JIEMEHTH MPOTrPaMMHPOBAHHA.
. A, ¥Ycneuckuii. Teopema [énenn o HenojHoTe.
. A. lllawkun. Jinepora XapaKkTepHCTHKA.
. A. Cropunakos. CHcTeMB JIHHEHHBIX YpaBHEHHH.
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