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CEJINBAHOB B.JL

Ob OCOBEHHOCTAX NOCTPOEHUSA CUCTEM CUUCJIEHUSA PABHBIX KJIACCOB

Knacc cucrem cumciaenus uenecoo6pa3Ho OMpeaACIATL MOPAAKOM BBIYHCIICHUA CHUMBOJIOB. B cucremax
CUHCJICHHUA Kjlacca A, K KOTOPBIM OTHOCATCA IMO3UIMOHHBIC CUCTEMBI, ITIOPAAOK BEIYUCIICHUS CUMBOJIOB 3aBUCUM
151 HOCHeZ[OBaTeHBHLIﬁ. B cucremax kmacca B, K KOTOPBIM OTHOCATCA CUCTEMbI CUUCIICHHUA OCTAaTOYHBIX KJIACCOB,
NOPAAOK BBIYHCIICHUSA CUMBOJIOB IMapaJUICIICH U HE3aBUCHUM. ﬂaHa KJ'IaCCI/I(i)I/IKaIII/Iﬂ CUCTEM CUHUCIICHHA.

The class of scales of notation should be defined by the order of symbol’s calculation. In A class scales of
notation, to which positional scales of notation referred to, the order of symbol’s calculation is dependent and
successive. In scales of notation of B class, to which scales of notation of vestigial classes referred to, the order
of symbol’s calculation is parallel and dependent. The classification of scale of notation is given.

Uctopus pa3BUTHS BEIYUCIUTEIbHOW TEXHUKHU
HENPEPHIBHO CBSi3aHa C pa3pabOTOKON U BHeEIpe-
HUEM Bce 0osiee HOBBIX MPHUHIIMIIOB Ipe/ICTaBIe-
HUS M KOJUPOBAHMS YHCIOBOM HH(pOpMaIu.
KonnuectBo cuctem cuucieHusi, KOTOpbIE HC-
MOJIB3YIOTCA B LU(MPOBOM BBIYUCIUTEIBHON TEX-
HHKE, HETPEPBIBHO pacteT. Ha psagy ¢ aBondHoi
U JBOUYHO-AECSITUYHBIMU CUCTEMAMM CUUCIICHUS
W3BECTHBI TMPUMEPbl MNPUMEHEHUUS TPOUYHOM,
JBOMYHO-TIATEPUYHOM, CHCTEM CYHMCIIECHUS, CHUC-
TE€M CUMCIEHHUS C OTPHUIATEIbHBIM, KOMILIEKC-
HBIM, HPPAIMOHAIBHBIMU OCHOBaHUSMHU, CHUCTE-
MBI CUHMCIIEHUSI OCTAaTOYHBIX KiaccoB. B HacTos-
1iee BpeMsl HEeT eIMHON KiacCH(UKALUU CUCTEM
CUMCIICHUS, YETKOr0 pa3fesieHus Ha Kiacchl. B
Hay4YHO-TEXHUUYECKON JIMTEpaType BCTPEUAOTCS
MIPOTUBOPEUYUBBIE U HEOAHO3HAYHBIE TPAKTOBKU
0a30BbIX XapaKTEPUCTHK U TapaMeTpPOB CHCTEM
CUMCIICHUS], YTO 3HAUUTEIBHO YCIOXKHSIET pa3pa-
OO0TKY TEOpUH NMPOEKTUPOBAHMS NpeodpazoBaTe-
neit ¢opm mpencraBinenus wuHbopmarmu. llenb
JTaHHOM paboOThl — yCTpaHEHHE MPOTHBOPEUHIA,
MMEIOLIUXCS HETOYHOCTEW B OMNpeAeNeHUsiX u
TEPMUHOJIOTHH, pa3paboTKe KiIaccu(uKaus cuc-
TEM CUUCIICHHUS.

[TocTpoeHne NMpouU3BOJBHON CUCTEMBI CUUCIIE-
HUS CIIeIyeT HadaTb C BBIOOpa 0a30BBIX Mapa-
METpPOB, XapaKTEPU3YIOUIUX JAaHHYIO CHCTEMY, U
pa3paboOTKU OIpeAeNeHHBIX IMPaBU, MO3BOJISIO-
X TPEICTaBUTh JIO0YI0 BETUYUHY B 3TOW CHC-
TEME.

[Ton cuctemoii cuucineHuss OyJeM MOHUMATh
TaKOW croco0 M300paKeHUST MHOYKECTBA YHCEN C
MOMOIIBI0 OTPAaHMYEHHOTO Habopa CHUMBOJIOB,
COCTABIISIIONINX €€ aj(aBUT, IPU KOTOPOM 3TH
CUMBOJIbI (3J€MEHTHI al(aBuTa) pacronararTcs

B YCTaHOBJICHHOM TIOPSJIKE, 3aHUMAs OTPE/ICIICH-
HbIE MecTa (TIO3UIUN).

B kagecTBe 0a30BBIX apamMeTPOB MPOU3BOJIb-
HOM CHCTEM CUHCIICHUS BBIOUPAIOT:

1. MakcumanpHyI0 JUIMHY TIOCIEI0BATEb-
HocTH (00IIee KOJMYECTBO MO3UIUN (Pa3psiioB))
-(n+1)

2. Howmep nosumuu (paspsiaa) — i (i =0,n)

3. JomycTumoe Ui JaHHOW MO3UIIUU KOJIH-
94eCTBO CUMBOJIOB |,

4. Bo03MOXHBIE 3HAYCHUS CUMBOJIA B | — MO-
sunmn a'[j =1,1.]

5. HabGop cumBOJIOB B

1 2 l.
A €la;,a],...,a]

6. IlomHbIf HAOOP CUMBOJIOB, MPUMEHIEMBIX
B CHCTEME CUHCIIEHUSI COCTaBIISIET an(aBUT CHC-
TEM CUHUCIIEHUA — A.

7. 3uauvenue (Mepa) i-if MO3UIHH (KOJTHYECT-

BEHHOE 3HAYEHHUE KaKIOM €IUHULBI | — MO3UIUA
WM KOJMYECTBEHHBIH SKBUBAJIEHT | — TIO3UIIUH) -

Qi
8. basuc cucremsl cumcieHus (HaOOp BBI-

6paHHBIX Mep) -Be [QO ! Ql 1 Qn ) Qn+1]
9. /lmamason mpexacraBieHus ncen — Q

i-mo3unun = —

10. OcHoBaHue, XapakTepHu3ymwilee | — 1mo3u-
HIo — P,
11. Habop ocHoBauuii p € [Py, Pyyees Py ]

B npou3BOSIBHONM CHUCTEME CUMCICHHUS LIEJIoe
nosioxkutenbHoe yucio N m3o0paxkaercs mocie-
JIOBATEIBLHOCTHIO CHMBOJIOB

_Aalal IPYPY
[N]=ala},..a;a'a,,
rae [N] — npencraBnenue uncina B 3TOH CUCTEME
CYUCJICHHUS.
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Takas 3amuch 03Ha4aeT, YTO BEIUYMHA YKCIIA
MOET OBITh OTpesiesieHa Mo GopMyIie:

[N]=3a/Q, modQ

CnenoBaTenbHO, B JI000H CUCTEME CUHMCIICHHUS
BEJIMYMHA YHCJIa 3aBUCUT KaK OT 3HAYEHHH CHUM-

BOJIOB @/, Tak M OT KOJMYECTBEHHBIX MEpP Kax-
nou nozuuuu Q.
[TopsitOK BBIYUCICHHS CHMBOJIOB @, OI-

PEACTIACTCA BBI6paHHBIM Kj1aCCOM CHCTEM CYHC-
neHus. CHMBOJIBI MOTYT BBIYHUCIATHCA 1100 1o-
CJICOO0BATCIIBHO BO BPEMCHH, HAYMHAsA CO CTaplic-
To ar{ 1M ¢ MJ1aamero CMMBOJIa ag . 1100 OJJHO-

BpeMeHHO(IIapauieabHo) U He3aBucumo.  Cre-
IyeT 3aMETUTh, YTO TaKue 0a30BBbIC MapamMeTphbl,
KaK 6a3uc B, Habop OCHOBaHUI
P[Py, Py P, ] cBSI3aHA MeKTY cOOOH € mO-

MOIIBIO ONPEJENIEHHBIX MAaTeMaTHYECKUX COOT-
HOUICHUH, BUJ KOTOPBIX 3aBHCUT OT KJacca CHC-
TEMBI CYMCIIEHUs. B KaXJI0i cHCTEME CUMCIICHUS
JOJKHBI ~ BBIIIOJHATBCS  TAaKKE  OINpPEJIEIICHHbIC
OrpaHUYEHHUs, HAKJIAJbIBAEMBIE Ha BBIOOp Mep
Q,, ocHOBaHHUi P,, komudecTa |; 1 HabGopa cum-

BOJIOB A B Kax10il NO3ULUHU, OOYCIOBJIECHHBIE

TpeOOBaHUSIMU 00€CIIE€UeHUs OIHO3HAYHOTO W
HEMpPEepHIBHOTO MPEACTABICHUS BEIMYMH U3 3a-
nanHoro juanazoHa Q. Ilog HenmpepbIBHBIM
Mpe/ICTaBICHHEM MOHUMAIOT BO3MOXKHOCTh Mpe/-
CTaBJICHHS BCeX uucen auana3oHa Q ¢ ¢pukcupo-
BaHHOM JMCKPETHOCTHIO (Tak, Ha TpUMep, A
LEJIBIX YUCEJI 3Ta TUCKPETHOCTh paBHa 1).

B cucremax cumucieHus, NpPUMEHIEMBIX B
OBM andasur A npencrapiseT co00i KOHEUHBIN
LIEJIOYUCIICHHBIH HAabOop.

IToctpoenue cuctem cuuciieHus knacca A, Ko-
TOpbIe MPUHATO Ha3bIBaTh Mo3uIMOHHBIMU [1T1C,
HAYMHAIOT C BBIOOpA JIOMYCTUMOTO IS KaXKIOU
MO3UIUH KOJIMYeCTBa CUMBOJOB |, opmupoBa-

HUs andaBuTa A U BBIUUCICHHS KOTUYECTBEHHBIX
Mmep Q,, Ha3bpIBAGMBIX B 3TOM ClIydae BECaMH pas-

pAnoB, T.e. HaxoxaeHus O6asuca B. Takum oOpa-
30M, Ul TIO3MIIMOHHBIX CHCTEM CUHCIICHUS Tep-
BUYHBIMU IapaMeTpamu siBJsitoTcs 6asuc B (Ha-
60p Bcex Mep Q,), JomycTUMOe A KaXJI0W Mo-

3WIMH KOJMYECTBO CUMBOJIOB |, 1 andasurt A.
B cuctemax cuncnenus, B KoTopelx Q, =1 u
al =0, ang yaosneTBopeHus TpeGoBaHuil obec-

NEUYCHUA HCIIPEPBIBHOCTU IIPEACTABIICHHUC BCIIU-

YUH BecCa TMOCIEAYIONINX Pa3psaIoB OJDKHBI BbI-
OHMpaThCsl, HCXOIS U3 CIEAYIONIETO YCIOBUS

Q giQs(ls—l)u Vi=0,n.

BriOpaB Beca, pacCUMTHIBAIOT OCHOBAHUS, Xa-
PaKTEPU3YIOIINE KAXKIYIO MO3UIUIO 10 hopMyIie:
— Qi+1

Q

Ecmu Bce xommuecTBeHHBIE MCPBI, BXOAAIINC B
0asuc, paBHBI Mexay coboi, T.e. |Q, |=Q,, no-

P

JAy4aeM HENO3HLIHUOHHYIO CHCTEMY CYHUCIICHUSA
MIIC, BbicTynaromas Kak 4YacTHBIA ciydaill Io-
3ULIMOHHOW CHCTEMBI. B 3THX cucremax cumcie-
HHS Bce OocHOBaHUA | P, |[=1. B xauecTBe npume-

pa pacCMOTPUM HEMO3MLHMOHHYIO CUCTEMY CUMC-
JICHUsI, HA3bIBAEMYIO0 YHAPHOU WJIM €IMHUYHOM, B
KOTOPOW JUIsl 3allUCHU YHUCJIa MPUMEHSIETCS BCEro
OJIVH CUMBOJI. B 3T0I1 cucTeMme Bce

Q =1p =1l =1j=La =1 Ae[l],Q=n+1.
K 3tomy ke kiaccy OTHOCAT U “pUMCKYIO” CHC-
TEMY CYHUCJIEHHS, B KOTOpPOHM isi 00O3HauYeHUs

yucen 1,5,10,50,100,500,1000 wucnonb3yrorcs
3arnaBueie OykBel |V, X,..,.C,D,M. B “pumckoii”
CHCTEME Q =1 npu al >al, u
Q =-1 npu al <al, T.e.

p, =1 A, €[l.V,X,L,C,D,M]

OCO0OEHHOCTBIO MO3UIIMOHHEIX CUCTEM COCTO-
HUT B TOM, YTO B HHX 0a3HC 0043aTeIbHO BKIIIOYa-
€T HEe BCE PaBHBIE MEXKIY COOOM KOJIMYECTBEHHbBIC
Mepsl (Beca). CucTteMy CUUCIIEHHUS, B KOTOPOIi Bec
Ka)XJIOTO CJIEIYIOIIEro pa3psiia HE MEHbINE, YeM
BeCa BCEX MPEABLAYIINX pa3psaoB, OyaeM Ha3bl-
BaTh ynopsaoyeHHoW. O4eBHIHO, YTO B YMOps-
IOYEHHBIX CHCTEMAaX CUHCIECHHUS 00g3aTENLHO BCE
ocHOBaHus P; >1.

[To3uunoHHas cucTeMa CYUCICHHS, B KOTOPOU
OCHOBaHHUSl BCEX pa3pslOB OKa3aJlUCh OJIMHAKO-

BBIMH T.. P, = P Ul BceX |=0,N Ha3bIBacTCs

OJHOPOJHOM.

B onmHOpomgHON cucTeMe CUHUCIEHHUS, HMEIO-
meit Q, =1, Bec | — paspsma BBUHCISAETCS HO
dbopmyie

Q=n-

B cBs3u ¢ Tem, 4TO B OAHOPOJHON cHCTEME
WCIIONIb3YETCSl TOJIBKO OJHO OCHOBaHHE, YAOOHO
TaKyl0 CUCTEMY Ha3bIBaTh 10 3HAYEHUIO €€ OCHO-
BaHus. Hampumep, cucremy CUUCIEHHUS C OCHO-
BaHHEM P =2 — JBOMYHOH, C OCHOBaHHEM

p =3- TponyHoi U T.A. Eclim B mO3UIIMOHHOI
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CHUCTEME CUHWCJICHHUS BecCa BBIOpAHBI TAKUM 00pa-
30M, YTO HE BCE OCHOBAHUS OKa3aJHCh OJIMHAKO-
BbIM, IOJIy4alOT CHUCTEMY CYHCIEHHUS KOTOPYIO
IIPUHATO HA3bIBaTh HEOJHOPOJAHOM. B HeomHo-
POJIHOM CHUCTEME CUMCIICHHs Bec I-pa3psiia CBs-
3aH C OCHOBAHUSMH BCEX MPEABLAYIINX Pa3psI0B
CJIETYIOIIUM COOTHOILIEHUEM:

Qi = Qoll;[ Py

K HeogHOpomHBIM cHCTeMaM  CUYHCICHMS,
MMEIOIUM LEJIOYHCIEHHbIE OCHOBAHMS, MOXHO
OTHECTH CHCTEMY M3MEpPEHHs BPEMEHH , CUCTEMY
CUMCIICHUS, B KOTOPOW B KauyeCTBE OCHOBaHUS
BbIOpaH HA0Op B3aUMHO MPOCTHIX YUCEIL.

B mo3uIMOHHBIX CHUCTEMAaX KaK OJHOPOJHBIX,
TaK ¥ HEOJAHOPOJHOW, MOTYT HCIIOJIb30BaThCs HE
TOJIBKO 1I€JIble, HO JIpOOHBIE M UpPpALMOHATIbHBIC
ocHoBaHus. Tak, HanpuMep, U3BECTHBI IPUMEPHI
WCIIOJIb30BAaHUSI OJHOPOJHBIX CUCTEM CUHUCIICHUS
c IpOOHBIMU OCHOBAHHUSIMU, PaBHBIMU

p=1+2"7, rme y -MOXeT BBIOPaThCS, PABHBIM
23 u T.O,
p= N2 s y=2,3,...; C OCHOBaHHEM P, KOTOPOE
paBHO YHUCIY “30J0TOH” S-mpomopuuu, ompese-
JSIEMOW BBIpaKEHUEM

. n
p= IIm(DS—() ;e ¢, (n) —n -oe S-umcno
=% @ (n - l)
duboHayuu.
B Tax Ha3biBaeMoOi#l (hakTOpHaIbHON cHCTEME

cuuclieHus, B KoTopoil Beca Q, =(i+1)!, Bce

HppaluOHAJIbHBIM  OCHOBAaHUCM

OCHOBAHHUsI TPEJCTABISIOT COOOH TakKe Iesble
YHpClIa, TaK KaK
_(i+2)!
L i +1)!
MOKHO TIPUBECTH OOJBIIOE YUCIIO MPUMEPOB
HEOJTHOPOJHHBIX CHUCTEM CYUHCIICHHUS C MPPAILUO-
HaJIBHBIM OCHOBaHHWEM. Hampumep, cucrema
CUHMCJICHUS, B KOTOPOH Beca MPEICTaBISIOT COO0H
PAI TIOCTIEIOBATEIBHBIX HATYPAIBHBIX YUCEII, T.C.
Q, =1+1, nmeer ocHOBaHUS, pPaBHBIC
_i+2

i+1
Cucrema CUMCIICHHUS, B KOTOPOW BEC MIIQJIIIeC-
ro paspsina Q, =1, p, =2, a Beca OCTAJIBHBIX pa3-

= (i + 2) s Bcex i=0,n

PAIOB MpEACTaBIsEMBIX COOOW YETHbIE YHCIa,

1 i I
uMmeeT ocHoBaHuA P; =1+— i 1=1n.
|

Cucrema cumcieHusi, B Kotopoil Beca Q, pas-

Hel ynciaaM dubonauun, T.€

0,i <0,
Qi =o¢.(i)=4Li=0, rae
o,(i-)+o, (i—-s-1),i>0
S=1,2,3,...
Torma p, L (i +1)
(1)

Ecim BeIOpano S=1, Beca pa3psaoB Takoil He-
OJTHOPOJHON CHCTEMBbI OKa3bIBAIOTCS PaBHBIMU
1,2,3,5,8,13, u T.11., eciii BEIOpaHO S=2, Beca pas-
PAIOB COOTBETCTBEHHO paBHHbI 1,1,2,3,4,6,9,13 u
T.J.

Ecau 6a3uc mo3MIMOHHON CHUCTEMBI CUHCIIC-
HUS HaWJCH, MOXHO ONPEIEIUTh B KAKOM KOJIH-
YeCTBE MPUCYTCTBYET KaXk/1asi U3 BHIOPAHHBIX MEP
Q,, HaunHasg ¢ Hambombirero us BecoB Q, . B

pe3ysbTaTe MEepBOro JCICHHS IIOJIydaeM 4acTHOS
Q. u ocraTok I,

N=alQ,,+r,,tne 0<r,<Q
3aTeM JAeaMM OCTAaTOK I, Ha CleAyHOoIuil

BecQ,

n+l n+l-*

—ql
rh = anJrlQn + I, Tae 0< r, < Qn

—ql i
N = an Qn+1 + an—lQn + r-n—l
Hanee ocrarok I, , aenum Ha Q, , u T.4. Ilpo-

nim

[[eCC JIENICHHsI MPOJI0DKAEM JI0 TeX TMOp, MOKa He
Oynmer HaiineH mocienHuil ocratok I <Q, . B

pe3yibpTaTe TaKoro JAEJICHHs IOJNy4YWJId IIpes-
ctaBieHue yncia N B BUje MOC/IEN0BaTEILHOCTH

CHMBOJIOB @, HauWHasi CO CTapIIero CHMBOJIA
a,. HerpyaHo yOemuThesi B TOM, YTO BBIIOIHSS

IOCJIEAOBATEILHOE JCIICHHE UCXOMHOro uncia N
MOJTyYAOIINXCSl B Pe3yNbTaTe JENCHUS YaCTHBIX
Ha OCHOBaHHWE [; , HauMHas C OCHOBAaHMA P, ,

MOXXHO OHNpCACINTE CHMBOJIBL ail , HaduHasAg C

MUITQ/IIIET0 CHMBOJIA 8, .

3aMCTI/IM, 4TO B KaXJIOM pa3pdaac KOJINYECTBO
LICJIOYHCICHHBIX 3HAYCHMH Ii 3aBHCUT OT OCHO-

BaHMs JAaHHOro paspsanga. Ecim Bce P, - wensle
quclla M KOJIMYECTBO CHMBOJOB |, =P, , Takas
cHCTEMa CUHUCIICHUS SIBIIAETCS OJHO3HAYHOM (HE
M30bITOUHOM), a TpH a =0 ee HA3BIBAIOT HATY-
paJIbHOM.

Ecmu a # 0, IpM MOCTPOEHMH CHUCTEMBI CUHC-

JICHUA H€O6XO[[I/IMO oroBapuBaTb, KaKHWC KOH-
KPETHO CHUMBOJIbI BBI6paHBI JIA I/I306pa)KeHI/I$I
gpcena. CHCTEMBI CYHCIICHUS MOTYT HUMCTb HC
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TOJILKO BCE TOJIOKHUTENbHBIE IUGPHI, HO U BCE
oTpunarenbhbie. CucTeMa CUUCICHUS C HEYeT-
HBIM HATypajbHBIM oOCHOBanueM pP=2l+1 u
mappamu @, € [-1,-1+1,...,-1,01,..,1 -1,1] Ha3sbI-
BAaIOT CUMMETPUYHBIMU. TaKHe CHUCTEMbl CUUCIIE-
HUS MO3BOJISIIOT MPEICTaBUTH JII000E 1e0e YHC-
JIO KaK TOJIOKUTEIBbHOE, TaK U OTPULATEIBHOE.
[IpumepoM CHUMMETPUYHON CHUCTEMBI CUUCICHHS
MOXKET CIYXHUTh TPOWYHAs CHUCTEMa C IH(paMu
[-1,0,1]. Eci p,— mernble, a KOJIMYECTBO CHMBO-
noB |, BeIOpano Oombmmum, yem p; T.e. | > p;,
CHUCTEeMa CUHuceHus OyaeT HeoIHO3HauyHOW. B
TaKMX CHCTEMaX CUMCIICHUS OJHA U Ta K€ BEJH-
YiHA MOXET OBITh NpPEJCTaBICHA Pa3INYHBIMU
MOCJIeIOBATENILHOCTSIMA  CUMBOJIOB.  Hampumep
JIBOMYHAsl CHCTEMa CYHCIEHUS ¢ HabOpOM CHUM-
BosioB (-1,0,1). Jlast 1poOHBIX M MppalMOHANb-
HBIX 3HaYEHHUH P, JOMyCTUMOE KOJUYECTBO CHM-

BOJIOB |, BBIOMpaeTcs ¢ OKPyIJIeHUEM B OOJIBIIYIO
cropony, T.¢ |, >]p,[u Tak kak mpu 3TOM Beerna
okaspiBaeTcst 4To |, > p,, Takue cuUCTEMBI CUHC-

JieHus1 Oy IyT BCET/1a HEOAHO3HAYHBIMH.
Ecnu niis 1ByX OTHOPOIHBIX YUCEIN CUUCIICHUS
C OCHOBaHMEM P, U P, CIpaBeIMBO COOTHOLIE-

HHE P, = P, , OyJIeM Ha3bIBATH TAKUE CUUCIICHHUS
pPOJACTBEHHBIMHU. Tak, HarpuMep, POJACTBEHHBIMHU
OyIyT NBOWYHASI CUCTEMA C YETBEPUYHOM, BOCH-
MEpPHUYHOM, MIECTHAAIATCPUIHON, YETBEPUYHAs C
HIECTHAAIATEPUYHOM, & CHCTeMa CYHUCICHHUS C
OCHOBAaHUSAMH 2 U \/E ,OCHOBaHMAMH iv2 H -2, C
ocHOBaHUSAMHU 21 1 4, ¢ OCHOBAaHHMAMH -2 U -8 U
T.IL

J71s1 HEOAHOPOAHBIX CUCTEM CUMCIICHUS TaKKe
CYILIECTBYET MOHATHE POJCTBEHHBIX CHUCTEM MpHU
CJICYIOIIEM YCIIOBHH, €CITU

52 o
Pip = H Pjo A i =0,n
j=s1
0,i=0

i-1

5= 3 (n,+1),i=1n
0

j=

i i-1 o o
SZ :Z(ns +l):1; J :Z(ns +1)+k,i =1nk=0,n
i=0 5=0

Cnenyer ormMeTuts, uto S, —S, +1=n, +1, rae
P;, — 1 — OCHOBaHME NEPBOW CUCTEMBI CIUCIICHHS
P;; — ] — OCHOBaHMe BTOpOH CHCTEMBI CUHCIIE-

HH.

Ecnu B xakoli-TO CUCTEME CUMCIICHUS €€ CHM-
BOJIBI TIPEJICTABIISIFOTCS C TIOMOIIBIO IIU(P IpyTron
CHUCTEMBI CUHWCJICHUS, TO TaKyl0 CHUCTEMY Ha3bl-
BAIOT CUCTEMOM C KOJIUPOBAHHBIM MPEICTABICHHU-
eM ee mudp. Jecarnunas cuctema CYUCICHHS, B
KOTOpOU Kakmasi necaTudHas nudpa mpeacras-
JISIeTCS TETPAZION M3 IBOWYHBIX IU(P HA3BIBACTCSA
JBOMYHO-KOIMpOBaHHOW. Hampumep, Tak Hasbl-
BaeMas JBOMYHO-ICCATHYHAS CHCTEMa CYHUCIIe-
Hus 8421 mpencraBisier co0Oi HEOTHOPOIHYIO
CHUCTEMY CYHCIICHUS, ¥ KOTOPOH HCIOJIb3YIOTCS
OCHOBaHMS U Beca:

Po2 =2; P12 =2; P22 =2; P32 =1,25; Pa2 =2; Ps2 =2,
Ps2 =2; P72 =1,25;

H T.J.

Q.=1Q,=2Q,,=40Q,,=8Q,,=10;Q;, = 20;

H T.J.

Jlpyrasi IIMpoKo pactnpoCTpaHEeHHasi ABOUYHO-
NecsATUYHasl cucteMa cuucienus 2421 npencras-
asieT co00il HEOTHOPOAHYIO CHCTEMY CUHUCIICHUS
¢ ocHoBaumsmu 2,2,0,5,5; 2,2,0,5.5; u.t.n. obe
9TH CUCTEMBI CUHCIICHUS SBISIIOTCS POJICTBEHHBI-
MH, TaK KakK, 10 MPUHITOMY OTPEICICHUIO:

3
H Pj. =P =10
j=0

[TocTpoenue cuctem cuucieHus kiaacca B, ky-
Jla BXOJUT CHCTEMa CUHUCIIEHHUS OCTAaTOYHBIX
kiaccoB COK, HaumHaioT ¢ BbIOOpa OCHOBAaHHUS
P, , KOTOpbIE O0S3aTENBHO SBISACIOTCS ILIEIBIMU,
MIpUYEM, C LIENBI0 00ecTIeYeH s OJJHO3HAYHOCTH U
HENPEepbIBHOCTH MpPEACTaBICHUS HAaOOp OCHOBa-
HUM JOJDKEH BKJIIOYAaTh [ , IPEACTABIIAIOIIEE
c000¥i B3aMMHO MPOCTHIC YUCIIA.

BriOpaB ocHOBaHMS, MOXXHO pPaCCUMTBHIBATH
BesMuuHbl Q;:

Q :miﬂzmi p, ,rae m =12..p, rae

|Qi |p|51'|Qi |ijO’Vi # J

Q, -opToroHanbHble 0a3UChI

T.€. ompenenuTs ee 6asuc B.

ITponsBombHOe umcio X ompenensercss HabO-
POM OCTaTKOB ( Xy, X;,..., X, ) TAe X =X, mod p;

i X =| X | X=x,modp,, X=x,modp, .

pl ’
[Iponiecc BBIYMCIIEHHS] CHMBOJIOB OCYIIECTBIISIET-
Cs HE3aBHCHMO M IapajuIeIbHO II0 KAXKIOMY OC-
HOBAHUIO P, .
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Takum 00pa3oM, OCOOEHHOCTh CHCTEM CUHC-
JICHUA OCTAaTOYHBIX KJIAaCCOB COCTOHUT B TOM, 4YTO
B HUX NEPBUYHBIMH MapaMeTpaMH SIBJISIOTCS Iie-
JIbIC, B3aMMHO IPOCTHIC OCHOBAHMHA. HpI/I 3TOM
Kwuraiickas Teopema 00 ocTaTkax TapaHTHUPYET
OOHO3HAYHOC MMPCACTABIICHUC YHCCII X B Juaria-
30H¢[0..P-1], rne

P=T]nm-
i=0

®opmyna nepesoga n3 COK B gecsatuuHyro
CUCTEMY CUMCIICHUS UIMEET BUJ]

X El X1Q1 + XzQz +..t+ XnQn |P :

B nureparype yrBepxknaercs, uro COK saBis-
€TCS HENO3WLIHOHHOM CHUMBOJIMYECKOW HEB3Be-
meHHoi cucremont cumcnenus [JI.3]. Ilpumep
nepesoja ymucen u3 COK B gecsITUUHYIO CUCTEMY
CUHCJIEHUS C MIOMOUIbIO OPTOTOHAJIBHBIX Oa3UCOB,
MOJIHOCThIO OTPHUIAET 3TO YTBEPXKACHUE. OTa
CHUCTEMA CUCTEMA CUMCIICHMS SBIJIAETCS MpEACTa-
BUTEJIEM COBCEM JIpyroro kjacca B cucrem cumc-
JIEHMsI, B KOTOPBIX, €Ule pa3 MOMYEPKHEM, MpO-
LIECC HaXO0XKJIEHUSI CUMBOJIOB, B OTJINYUU OT CHC-
TEM Kijacca A, OCYIIECTBIIETCA MNapalleIbHO U
HE3aBHCHUMO.

JIBOMUHO-JECATUYHAS CUCTEMA CUUCIICHUS T10-
ayuyuBlias Ha3zBaHue 8421+3, mpexacraBisieT co-
00l CMEIIEHHYI0 Ha 3 eIMHHIBI KJIaCCUYECKYIO
JTBOMYHO-JECATUYHYI0 cuctemy 8421. Hemomyc-
TUMO OTHOCHUTH €€ K “HE3BEIIEHHBIM CHUCTEMaM
CUMCIICHHS, B KOTOPbIX Beca OTIENbHBIX pa3ps-
JIOB UMEECIOT NIEPEMEHHBIE 3HAUCHHUS.

Ecnu no3unuonHas cuctemMa CUuCiIeHNUs UMEeT

p>>2 (manpumep P =2") To moGoii ee cuMBON
MOXHO TpencTaBuTh ¢ nomoiibio COK (Ha mpu-
Mep it P=2" MOXKHO BHIOPaTH MOIYJIH
p, =13,p, =16, p, =17,p, =19

Torna P=67184>2'® )11 KoaMPOBKM STHX MOMY-
Jeld JOCTATOYHO MMETh 18 JBOMYHBIX pas3psioB,
9TO HEe HaMHOTO Oonbine 16. IlenecooOpa3HoCTh
TaKOro KOMOMHUPOBAHHOTO MPECTABICHUS 00b-
SICHSIETCS BOBMOKHOCTBIO peain3alud CyMMaTo-
pa, B KOTOPOM IMepeHoc OyAET pacipoCTPaHIThCS
He Oosee yeM Ha 5 pa3panoB. B pesynbrare mnpu-
BEJICHHBIX BBIIIE PACCYXICHUU, MPUBEIEM CJe-
YOIy KIACCU(PUKAIUIO CHCTEM CUYHUCIICHUS
(Puc. 1).

BbiBoabl

1. TlpennoxeHO CHCTEMBI CUHUCIICHUS pa3Jie-
JIMTh Ha [Ba KJjacca. Knacc CUCTEM CUHCIICHUA
OTIPEIECTISETCS TIOPSIKOM BBIYMCIICHUSI CHMBOJIOB.
B cucremax cumcnenuss knacca A, K KOTOPBIM
OTHOCSTCSI TIO3UITHOHHBIC CUCTEMBI, TIOPSIIOK BBI-
YHUCJICHHUS CHUMBOJIOB 3aBUCHUM U IIOCJICA0BATCIIb-
HbIM. B cuctemax kiacca B, K KOTOpbIM OTHOCSIT-
CA CHCTCMbl CYUHUCICHHUSA OCTATOYHBLIX KIJIACCOB,
MOPSIZIOK BBIYMCIICHUST CHMBOJIOB TapaJlICICH H
HC3aBUCUM.

2. TlokazaHo, 4TO K cuUCTeMaM KJjiacca A OT-
HOCATCA HCIO3UIIMOHHBIC CHUCTCMBI CYUHCIICHHA,
MPEACTABIIAIONINE COO0M YaCTHBIN Clydail IMO3H-
IIMOHHBIX CUCTECM CUUCIICHUA.

3. Yerko cdhopMyIupoBaHO MOHATHE HEOJ-
HO3HAYHOCTH CHUCTEeM cuunciienus. [loka3zaHo, 4To
CHUCTEMBI CYHUCJICHUS C APOOHBIMH W HppaIuo-
HaJIbHBIMU OCHOBAaHHUAMHU BCETrAa HCOAHO3HAYHEI.

4. BBeneHO TOHATHE POJCTBEHHBIX CHUCTEM
CUHMCJICHMS], TOKAa3aHO, YTO IEpPEeBOJ M3 OJHOMU
POJICTBEHHOW CHCTEMBl CUHCICHUS B JAPYTYIO
OCYILECTBIISIETCS MEPEKOUPOBKOI CUMBOJIOB.
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CucreMbl CYUCICHUA

Knacc A

nocnenosaTtesibHbIM
BblMXUCieHMeM CMMBOIOB

C

KomOunupoBanue

Knacc B

PaBHble Beca

HCC

HepaBHble
Beca

ncec

OpHopopAHble

PaBHble ocHOBaHUs

HeopHopoble

PasHble ocHoBaHus

Leunsie
OCHOBaHMs

JlpoGHeie,
HppaIOHATBH

MHuMabHbIC

bIC

HwdE

o a

10.

.
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