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O INPEOBPABOBAHHUM NPEJICTABJEHUM YUCEJ B OCTATKAX
U3 OJTHOM CUCTEMbBI MOJYJIEN B IPYT'YIO

Heas. B pabote mpeanonaraercst IpOBECTH TEOPETHUECKOE OOOCHOBAHNE OJHOTO U3 MOJXOJ0B K MOBBIIICHHUIO
5 (PEKTUBHOCTH BBHINOJHEHHUS B HEMO3UIIMOHHOW CHCTEME CUHMCIECHHUS OCTaTOYHBIX KJIACCOB HEMOJIYJBHOHM, Tak
Ha3bIBAEMOW CIJIOKHOM Omepanuu, A peaau3alid KOTOpOW HEoOXOAMMO 3HaHWE IHU(pP OIEpaHIOB IO BCEM
paspspam. Onepanusi 3aKiI04acTCs B INPeoOpa3oBaHUM IPEACTABICHUS YHCIA W3 OJHOM CHCTEMBbl MOJIyJeH
[IPEACTABICHUEM €ro B Jpyrod cucreme Moayned. Meroauka. MHCTpymMeHTaMM METOIMKHM HCCIEIOBaHUI
ABISIFOTCSL CHCTEMHBIM aHalIM3, TEOpHs 4YHCEN, KHTalckas TeopemMa 00 ocTaTkax. MeToauka HCIONb3yeT
MNpeACTaBJICHUC 4YKCJIda, KaK CBOMMH OCTAaTKaMH, TaK W B MOJHAJUYCCKOM KOAC U 6331/1pyeTc;1 Ha OINpEaACICHUN
ocCTaTkKa Mo JaHHOMY MOAYJII0O Ha OCHOBC IOJYYCHHBIX OCTATKOB IO OCTAJIbHBIM MOIYJISIM HCXOHHOﬁ CHUCTCMBI.
Takoe OINPCACIICHNUEC BBIMIOJIHAIOT MOCICA0OBATCIbHBIM BbIYMTAHUEM KOHCTAHT U3 IMOJTYYaCMbIX OCTATKOB UCXOAHOT'O
YHCla U TOACYMMHPOBAaHMEM 3THX KOHCTaHT K pe3ysbTaTraM, KOTOpble 00pa3yloTCsl M0 MCKOMBIM MOXyJisiM. Ipu
9TOM KOHCTAaHTHI Ha Ka)XJJOH UTEpally BHIONPAIOTCS U3 IPEIBAPUTENBHO PACCUNTAHHBIX TaOJHII, B 3aBUCUMOCTH OT
3HAa4EeHUsl OCTaTKa B aHaIu3upyeMoM paspsie. [IpennokeHHBII METOA alrOPpUTMUYECKH MPOCT U MPHU CXEMHOU
peanu3ay MO3BOJISIET CO3/aBaTh BBIYMCIUTENBHBIE CTPYKTYPBI BBICOKOH NPOM3BOAMTENBLHOCTH M HAAEKHOCTH.
PesyabTaThl. B paboTe BBINOIHEHO TEOpETHYECKOE OOOCHOBAaHHME PACCMATPHUBAEMOTO IOAXOAA ISl TOJTyUCHUS
3G (PEKTUBHOTO peIIeHNs] HEMOAYJIBHOM Omnepanuy npeobpa3oBaHus B CHCTEME OCTATOYHBIX KIIACCOB JUIS Iepexosa
OT MpPEACTABJIEHUS 4MCIAa OJHOM CHCTEMOM MOAYJIEM K €ro MNpeACTaBICHUIO IPYrOoM CHUCTEMOH MOIyJIEH.
HayuyHasi HOBH3Ha. ABTOPOM IIPEUIOKEHO TEOPETHUECKOE 0OOCHOBAaHME MPEICTABICHHOTO MOJIX0/Ja K PEIICHUI0
HEMOJYJIbHOM OIIepaliy MpeoOpa3oBaHus B CUCTEME OCTATOYHBIX KJIACCOB AJISI MIEPEX0/a OT MPEACTABICHUS YUCIIa
B OJIHOH CHCTeME MOAYJICH K ero MpeCTaBICHUIO B JAPYrod cUcTeMe Mojysiel. JIaHHBIA MOIXOM 1eIeco00pasHo
paccMarpuBaTh B KauyecTBE OJHOTO M3 HAlpaBlICHHH WCCIEAOBAHUS IyTeil MNOBBIEHUS S(PPEKTUBHOCTH
BbuucieHnil. IlpakTnyeckasi 3HAYMMOCTh. BaKHOCTh TEOPETHUECKUX BBIBOJOB M IOJIYyYCHHBIX PE3yJIbTAaTOB
WCCJIEJOBAHMS 3aKJII0YaeTcss B TOM, YTO OOOCHOBaH IpocTod M 3((EKTHBHBIA IMOAXOJ K DEIICHHIO 3a/laud
BBITIOJIHEHUST HEMOAYJIFHOM omnepanuy IpeoOpa3oBaHusl B CHCTEME OCTaTOYHBIX KJIAcCOB JUIs Iepexoja OT
MPEACTABICHUST 4YHCIa B OJHOM CHCTEME MOJIYJEHd K €ro MpeACTaBICHHIO B JAPYroll CUCTEME MOJIyJIEH.
PaccmoTpenHsie pemreHust 001a1al0T BRICOKAM OBICTPOAEHCTBHEM M MOTYT OBITh 3 (EKTUBHBIME IIpH pa3paboTke
MOJYJISIPHBIX BBIYMCIUTENBHBIX CTPYKTYP UL HEPCIIEKTUBHBIX HHPOPMANNOHHBIX TEXHOJIOTHH.

Kniouegvie cnosa: ocTtaToYHbBIE KIACCHI; YUCIIO; CIIOXKHBIE ONEPAIN; MO3UIMOHHAS XapaKTEPUCTHUKA; CHCTEMBI
MOJAYJIEH; UTepauus
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BBenenue

OmHuM W3 TEpPCIEKTUBHBIX HAMpPaBICHUH IIO-
BBIIICHUS. 3PPEKTUBHOCTH BBIYMCICHUM SBISETCS
MpUMEHEHNe TapajuielbHON 00pabOTKH NaHHBIX
C WCIOJIb30BaHMEM HOBBIX NMPHUHITUIIOB Ha OCHOBE
MIPEICTABICHUS MAHHBIX B CHCTEME OCTATOYHBIX
knaccoB (COK) [1]. Jocrouncrea COK nogpobHO
W3IOKEHH! B [4, 5, 7, 8]. OmHaKO BO3HUKAIOT OTI-
penenennsle TpynHocty [17, 18] mpu peanuzanuu
HEMOJTYJIbHBIX, TaK HAa3bIBAEMBIX CJIOXKHBIX, OIIe-
pammii. B cBS3u ¢ BaXHOCTHIO U aKTyaJbHOCTHIO
pa3paboTOK MO0 OCTAaTOYHON apu(METHKE pPe3yiib-
TaThl 3TUX PA0OT CUCTEMATHYECKU paccMaTpHBa-
JUCHh B MEPHOJNYECKUX HAYYHO-TEXHHUYECKUX H3-
nmauusx [6, 16, 19, 20, 21].

IIpu BBIMOTHEHUM HEKOTOPHIX CIOXKHBIX OIIe-
panmii B CUCTeMe OCTATOYHBIX KJIACCOB BO3HUKAET
HEOOXOAMMOCTh B TIEpEXOfle OT MpPEACTaBICHUS
yuciaa B OJHOM cUCTEME MOJIyJel K IMpe/cTaBiie-
HUIO JAHHOTO YHWCia B IPYTroll CUCTEME MOIYJCH.
Pemenne Takoil 3amaum MOXeT MOTPeOOBATHCS,
HampuMep, TpU pacHIMpeHHH Auara3oHa Ipej-
cTaBieHus uMcen [15], onpeneneHun paHra yucia
[13], MOnyIbHOM JENEHHM YHUCEN B TE€X CIy4YasX,
KOTJIa OCYIIECTBIIACTCS JeJIeHHe Ha YHCII0, Kpart-
HOE OJHOMY WJIM HECKOJIBKUM MOJIYJISIM CHUCTEMBI
[12]. ITosToMy omepanus mepexoaa oT OJHOM CHC-
TeMbl MOJIyJIeH K JIpyTroM, MpU KOTOPOH MO U3BECT-
HBIM OCTaTKaM dYHWcja JUIsi HEKOTOPBIX MOIYJICH
COK ompenensioT 3HA4€HHUsSI OCTATKOB 3TOTO KE
qrclia 1Mo APYTUM MOZYJISM, OTHOCUTCS K OJHOH U3
OCHOBHBIX HEMOJYJNBHBIX OIepaliiii B CHCTEME
OCTaTOYHBIX KIIACCOB.

Hean

Ilenmsto maHHOW PabOTHI SBISETCS TEOPETHYIC-
ckoe 000CHOBaHHE OJHOTO M3 TMOJXOJ0B K IMOBHI-
mIeHuo 3((QEKTUBHOCTH BBINOJIHEHUS B HEMO3U-
[MOHHOM CHCTEME CUHUCIIEHUS] OCTATOYHBIX KJac-
COB HEMOAYJIbHOW, TaK Ha3bIBAEMOUN CJI0XHOM,
ormepaluy, A peaau3alud KOTOpoi HEOOXOauMO
3HaHue Iudp onepanaoB 1o BceM paspsaam. Orme-
panus 3aKI04YaeTcs B MpeoOpa30oBaHUM NIPECTaB-
JIEHUS YUCIAa OJTHOM CUCTEMOM MOJyJIeH NpeacTaB-
JIEHUEM €ro APYyrod CUCTEMOU MOAyJIeil.

MeTtoanka

HMHcTpymMeHTaMU METOAUKH WCCIEI0BaHUM SB-
JISIOTCSL CUCTEMHBIN aHanu3 [2], Teopus uucen [9],

KuTaiickas Teopema o0 ocrarkax [3,10,11]. Ilpwm
M3II0KCHUH CTaThbU OyJeM HCIIOIh30BaTh OIpEc-
neHust U 0603HaueHus, npuseaeHnsie B [14]. COK
HA3bIBACTCS CHCTEMa CUHCIIEHUS, B KOTOPOH Ipo-
M3BOJIbHOE YUCIO N TMpeAcTaBiseTcs B BUAE Ha-
0opa HaMMEHBIINX HEOTPUIIATEIFHBIX OCTATKOB 110
MOAYJISIM My 5Ty sy T TO eCTh

N=(a;,0,,...,a, ). 3nech o, = N(modm,).

HpI/I 9TOM, €CJIM YHCJa ml B3aUMHO IPOCTHIC, TO

TaKOMY TPEJCTABICHUID COOTBETCTBYET TOJIBKO
OoOHO uyucio N  Jauama3oHa [O,M ), rae

M=mm,..m,
1 1 1 1
Ilycts N, =(ay,00,,....00,) — YUCIO B CHC-
TeMe MOLyJIeH m,,m,,...,m,., M, =mm,...m,, TO
xe wncio N'| =N',=(&,,6,,....4,) B chcTeme

MoJyJen my,my,..., m,

s

M, =mm,...m,
u M,>M,. Heo6X0oquMo MOCTPOUTH aIrOPUTM
Tepexofa OT TMpeJcTaBIenus uncia N', ocTaTka-

1 1 1
MH A ;,A,,....0, K C€ro IIPpeACTAaBICHUIO OCTATKa-

P
MH Q;,0Q,,....0,.

BrepBbie penieHre naHHOW 3a1adu MpensioxKe-
HO B KJlaccuueckoi padore [1]. B cratbe [14] pac-
CMOTPEHO €Ille OJHO AJITOPUTMUYECKOE pEIICHHUE,
MO3BOJISIIOLIEE YIPOCTUTH MPAKTUYECKYIO peaju-
3aIlMI0 U YCKOPUTH TOJIyYeHUE pe3yibTaTa. MeTon
OCHOBAH Ha UTEPAMOHHOM aJTOPUTME BEIYUTAHUS
M3 HUCXOMHOTO 4YHCa W JOOABIEHUS K HCKOMOMY
YHCITy HEKOTOPBIX KOHCTaHT. B HacTrosIien craTtbe
MPHUBEICHO 00OCHOBAHUE TAHHOTO TIOX0/1a.

Ilycte cucTemMold OCHOBaHWM MOIUAAUYECKOTO

KOJIa TAKXKE ABIIAECTCA CUCTEMA M, M,,...,m, . Uuc-
70 N, B IOIMAJMYECKOM KOJE HNPEICTABIAETCS
CIeNyIOIHUM 00pa3oM

N, =n +n,m +...+Tmm,...m_; +
+et T omm,..m,_,

rae 0<x, <m, —1. Toroa

Q= (T + ymy +...+ wmm, ...m;_ +

+etmm, . om,_)(modm,), j=1,2,...,s
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IIponecc onpenenenus ciaraeéMbelx A, ONUCHI-

BacTCA CJICAYOIIUMUA 3aBUCUMOCTAMMU:
— AJId IepBOTO CjiaracMoro

A=, =N11(m0dm1)=a11,
Al(modml.)zocll(modmi), i=L2,...,r,
A (mod ;) =a'|(mod)), j=1,2,...,s;

— JUI1 BTOPOTI'O CJ1araeéMoro
i-1
2 1 1
N°=N,-a, =Tcl.Hm,+---+
1

r=2 r—1
s, [Tm, + 7, [T m.
1 1

2 2 2 2 2
N 1 :(O’a 2’(1 3,-..,a i’...’a r)’

2 1 | -
o, =0, —a,,i=2,...,r,

1 1

N? (modm,) = (m,m;)(mod m,) = ao’,,

o2
m, = (—=*)(modm,),
m

1
o

A, = m(—2)(mod m,),
m

1
A, (modm,) = (m,(Z2)(mod m, ))(modm,),
m

i=2,...,r,

1
A, (mod i) = (my (=2)(mod m, ))(mod i, ),
m

j=1L2,...,s;

— IJId TPETHETO Ccjlara€éMoro

3 ar2 2
Nl—Nl—az—niHmt+
1

3 _ 2
o, =a;

—oczz,i=3,...,r,
N, (mod my) = (nymm,)(modm,) = a5,

3
o3

Ty = (———)(modm;),

mym,

3
o3

Ay =mymy( )(mod m;),

mm,

3
o3

Az (mod m;) = (mm, (—==)(mod ms))(mod m,),

O3

Az(modm;) = (mym,( )(mod m;))(mod ),

mym,
j=L2,...,s.

HaKOHeI_[, JJIs1 ¥ —To cllaracMoro

r—1
r_ arr-1 r—1 _
Nl_N p—a r—l_Tcerw’

1

r—1 r

A, =[] m, (=——)(modm,),

r

,(mod ) = ([T, (2 mod m, mod ),

r—l1

1
[1m.
1

j=L2,...,s.

CrnenoBatensHO, MeTOA 0Oa3upyeTcs Ha TIOJY-

YCHUU UTCPATHUBHBIM MIYTEM CJIAra€MbIX Ai . Tabm.
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1—3 MOSACHSIOT, HATIPUMED, I CUCTEMBI MOIYJICH
m =5 m,=7,my=3,m=11,m,=13  ¢dopmu-
pOBaHUE ClaraeMblXx A, B COOTBETCTBUHM C IIpHBeE-
JICHHBIMH BBIIIIE 3aBUCUMOCTSIMU.

Tabnuna 1
Table 1
Monynu
5 7 3 11 13
Tl A | d, | o, | ds a o
0 0 0 0 0 0
1 1 1 1 1 1 1
2 2 2 2 2 2 2
3 3 3 3 0 3 3
4 4 4 4 1 4 4
Tabnuma 2
Table 2
Moy
7 3 11 13
T Ay =momf  o?, o | ar| &l
0 0 0 0 0 0
1 5 5 2 5 5
2 10 3 1 10 10
3 15 1 0 4 2
4 20 6 2 9 7
5 25 4 1 3 12
6 30 2 0 8 4
Tabnuna 3
Mogysu
3 11 13
3 Ay =mymym, (133 N 6(3
0 0 0 0
1 35 2 2 9
2 70 1 4 5

IIpounmtocTpupyeM U3I0KEHHOE AJI Iepexoa
N' =59=(4,3,2)

m =5 m,=7,m=3,

OT IMpPEACTaBIICHUA  4YHCIIA

B CHUCTEME MoayJen
M, =mm,m;=5-7-3=105 x ero mpeacrasie-
HUIO B cucreMe wMoayined m, =11,m,=13,
M, =mm,=11-13=143, M, >M . Jlo onpene-
JeHHs 3HAUCHUH OCTAaTKOB O, M O, NPHMEM HX
HadaJIbHBIE 3HAUYEHUS PaBHBIMH HYIIO, TO €CTh
N', =(0,0).

Ha nmepBoii wrepammu w3 Tabm. 1 jmns
ocl1 =4 BpiOMpaeM KOHCTAaHTH 4, 4, 1 COOTBETCT-
BEHHO II0 MOOymIM m, =5,m, =7,m; =3, KOTO-
pele BeluuTaeM u3 octatkoB 4, 3, 2. [lomyuaem
Nl1 =55=(0,6,1). U3 oToif ke Tabm. 1 mis
ocl1 =4 BpIOMpaeM KOHCTAHTH 4, 4 TIO0 MOIYIISAM
m; =11, m, =13 CcOOTBETCTBEHHO, KOTOpbIE IpPU-
OarisieM k ocratkam 0, 0. B pesynprare momydaem
N, =(4,4).

Ha Bropoii ureparuu u3 1abdn. 2 mist (122 =6
BBIOMpaeM KOHCTaHTBI 6, 2 10 MOIYJIsIM
m, =7,my; =3 COOTBETCTBEHHO, KOTOPbIE BBIUUTA-

eM u3 OCTaTKOB 6, 1. [Toygaem

N? =35=(0,0,2). U3 oroit xe Tabm. 2 s
a’, =6 BHIOMpaEM KOHCTAHTHI 9, 7 MO MOJIYIAM
m; =11, m, =13 COOTBETCTBEHHO, KOTOphIE HpU-
OapmnsieM Kk ocratkaMm 4, 4. B pe3ynbrate momydaem
N?, =(2,11).

Ha Tpetpeit utepaunu u3 tadn. 3 mis a33 =2
BBIOMPaeM KOHCTaHTy 2 IO MOAYJIIO My =3, KOTO-
pyto BbluMTaeM u3 ocratka 2. [lomydaem
N° =35=(0,0,0). U3 oroii xe Tabm. 3 muA
0L33 =2 BbIOMpaeM KOHCTaHTHI 2, 9 Mo MOIyJsM
m; =11, m, =13 COOTBETCTBEHHO, KOTOphIE IpU-
OapnsieM k octatkaMm 2, 11. B pesynbrare nomyda-
eM N°, =59=(4,7).

PesyabTartsl

ITonyueno >¢¢eKkTUBHOE pEIICHHEe HEMOIYJIb-
HOU Omnepalyy CUCTEMbI OCTATOYHBIX KJIACCOB IS
nepexojia OT MPEICTaBICHUs YUCIa OJHOM CHCTe-
MO MOAYJEN K €ro IpeaCTaBICHUIO IPYroil cuc-
TEMON MOJyJEH.
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Hayuynasi HOBU3HA M IpaKTHYecKast
3HAYUMOCTh

[Ipennoxeno TeopeTnyeckoe 000OCHOBaHUE OJI-
HOTO MOAXOJa K PEIICHHI0 HEMOAYJIbHOU orlepa-
LMW CHCTEMbI OCTaTOYHBIX KJIACCOB IJIsl MEpexoaa
OT TMPEJICTABICHUS] YKCIIa OAHOU CHUCTEMON MOJy-
Jiel K ero IpeliCTaBJICHUIO APYrod CUCTEMON MO-
Iysel. JlaHHBI TOIX0 IIeJIecoo0pa3Ho paccMart-
puUBaTh B KauyeCcTBE OJHOTO W3 HAMpaBJIECHUH IO
WCCIIEIOBAHUIO TMyTeH mMoBBIIEHUS 3()(HEeKTHBHO-
CTH BBIYHCIEHHUHA TpH pa3paboTKe MOAYJISPHBIX
BBIUHCIIUTENBHBIX CTPYKTYP.

BoiBoabI

PaccMoTpeH oaMH M3 MOAXOIOB K PEILIECHHIO
3a7jauyl [1epexoAa OT MPEICTABICHUS YHCIIA OHOM
CHUCTEMOI MOJYJIEH K €ro MpeACTaBICHUIO IPYroi
cuctemoit moayneid. [logxon Gazupyercs Ha ompe-
JIEJICHUN OCTaTKa 10 JAHHOMY MOJYJIIO Ha OCHOBE
MOJTyYEHHBIX OCTAaTKOB MO OCTAJIBHBIM MOIYJISIM
cucTteMbl. Takoe olpeneneHre BBIOIHSIOT Mociie-
JOBaTEeNbHBIM BEIYUTAHUEM KOHCTAHT U3 MOJTyYCH-
HBIX OCTaTKOB M IOACYMMHPOBaHMEM 3THX KOH-
CTaHT K pe3yibTaTaM, KOTOpBIE 0Opa3yroTcs IO
JaHHOMY MoayJo. IIpy 3TOM KOHCTaHTHI Ha KaX-
O WTepaluy BbIOMPAIOTCA B 3aBUCHUMOCTH OT
3HAUYEHUs] OCTaTKa B aHAIU3UPYEMOM pa3pse.
[IpennoxeHHbI METO aNrOpUTMUYECKH MPOCT U
IpU CXEMHOH pealn3aliy I03BOJSIET CO3/1aBaTh
BBIUHCIIUTENbHBIE CTPYKTYPHI BBICOKOM IMPOU3BO-
JTUTETBHOCTH U HaJIE)KHOCTH.
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PO INIEPETBOPEHHS ITPE/ICTABJIEHHA YUCEJ Y 3AJIMIIIKAX
I3 OAHIEI CUCTEMU MO YJIIB B IHIIY

Merta. Y poOorti nependadaeTbesi MPOBECTH TEOPETHYHE OOTPYHTYBAHHS OJHOTO 3 IIJXOIB JO IiJBHIIEHHS
e(peKTUBHOCTI BUKOHAHHS B HEMO3UIIMHII CHCTEMI YHCIIEHHS 3aJIMIIKOBUX KJIAaciB HEMOJYJIbHOI, TaK 3BaHOI CKJIa-
HOI omepartii, Jud peaiizanii sKoi HeoOXiHO 3HAHHS LUQP ONepaHIiB B ycix po3psanax. Onepais mossrae B nepe-
TBOpPEHHI MPEICTABICHHS YHCIa 3 OIHI€I CHCTeMH MOAYJIB MOJaHHSAM HOTO B iHMIIHA cucTeMi MOAyiiB. MeToauKa.
[HCTpyMEHTaMH METOIUKH JTOCII/KeHD SBISIOThCS CHCTEMHHI aHaji3, Teopis 4Mcel, KHTallchka Teopema Ipo 3a-
TUIIKA. MeTonnka BUKOPHUCTOBYE TPEICTABICHAS YUCIA SK CBOIMH 3aJIUIIKAMH, TaK 1 B IOJiaqudHIM Koai Ta 6a3y-
€ThCS HAa BU3HAUEHHI 3aJMIIKY MO JAHOMY MOIYJIIO Ha OCHOBI OTPHMAaHHX 3aJIMIIKIB MO PEIITi MOAYJIB BHUXiIHOL
cucreMu. Take BU3HAUCHHS BUKOHYIOTH TIOCHIIJOBHUM BiIHIMAHHSIM KOHCTAHT i3 OAEP)KyBaHUX 3aJUIIKIB BUXiTHOTO
4KCIa 1 J0AaBaHHSAM [UX KOHCTaHT JI0 PE3YJIbTATIB, sIKi yTBOPIOIOTHCS 10 IIyKaHUM MoxyJsisiM. [Ipu 1iboMy KOHCTa-
HTH Ha KOXHIi iTepauii BUOMPAIOTHCS 3 MONEPEIHBO PO3PAXOBAHUX TaOJIUIlb, 3AJIEKHO BiJ 3HAUEHHS 3AJIUILKY
B aHaJIi30BaHOMY DPO3psifi. 3alpOIIOHOBAHUI METO/ aITOPUTMIYHO MPOCTHH Ta MPU CXEMHIH pealtizalii 103BoJisie
CTBOPIOBATH OOYMCITIOBATIbHI CTPYKTYPH BHCOKOI MPOIYKTUBHOCTI i HafifHOCTI. Pe3yabTaTn. Y poOOTi BUKOHAHO
TEOpeTHYHE OOIPYHTYBAHHS PO3IJLIHYTOTO MiAXOAY AJIsl OTPUMaHHS e()eKTUBHOTO BUPIIIEHHS HEMOYJIBHOI omepa-
i1 IepeTBOPEHHS B CUCTEMI 3aJIMIIKOBUX KJIACIB JUIS IIEPEXO/Ly BiJl MMOJaHHS YMCIIa OJHIEI0 CHCTEMOIO MOAYJIB 10
HOro MojaHHA IHIIOI0 cUCcTeMOI0 MoayJiB. HaykoBa HOBH3HA. ABTOPOM 3alpONOHOBAaHO TEOPETUYHE OOIPYHTY-
BaHHS MPEJCTABICHOr0 MiX0/1y /0 BUPIIIECHHS HEMOAYJIBHOI Onepallii HepeTBOPEHHS B CUCTEMI 3aJIMIIKOBUX Kia-
CiB JUI TIepeXoAy Bi MpeNCTaBICHHS YUCIA B OMHIM CHCTeMi MOMAYIIB IO WOTO MPEICTAaBICHHSA B IHIIIN cHcTeMi
Moy iB. JlaHWi mOXig MOUITBPHO PO3TILIAATH B SKOCTI OJHOTO 3 HANPSAMKIB JOCHIMHKEHHS HUIAXIB ITiABUIICHHS
edextuBHOCTI 00unciens. [IpakTHYHAa 3HAYUMIiCTh. BaXXIHBICTh TEOPETHYHNX BHCHOBKIB Ta OTPUMAHHX pPE3yiIb-
TaTiB JIOCHI/DKEHHS MOJISIra€ B TOMY, 1[0 OOIPYHTOBaHO MPOCTHH 1 epeKTUBHUI MIJIXi/J A0 BUPIIICHHS 3a]a4l BUKO-
HaHHSI HEMOJYJIbHOI Orepallii MepeTBOPEHHs B CUCTEMI 3aJIMIIKOBUX KJIACiB ISl IEPEXO/1y BiJl IPEICTABICHHS YHC-
Jla B OJIHIN crcTeMi MOIYJIB 70 HOTO MPENCTaBICHHS B IHININA CUCTEMI MOMYJIiB. PO3IJISIHYTI pillICHHS MalOTh BHUCO-
Ky HIBHIKOAIIO Ta MOXYTb OyTH e(DEeKTHBHUMH IPH PO3POOII MOAYJISIPHUX OOYHCITIOBAIBHUX CTPYKTYP Ul epc-
MEKTUBHUX 1H(GOPMAIITHUX TEXHOJIOTIH.

Kniouosi cnosa: 3aaMIIKOBI KJIacH; YMCIIO; CKJIAJHI ONepalii; NO3uIliiHa XapaKTepHCTHKA; CUCTEMH MOJYJIIB;
iTeparris
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ON THE TRANSFORMATION OF REPRESENTATION OF NUMBERS
IN THE RESIDUO FROM ONE MODULE SYSTEM TO ANOTHER

Purpose. The purpose of this work is the theoretical foundation of one of the approaches to improve the effec-
tiveness of the number system in nonpositional residual classes non-modular, so-called complex operation, the reali-
zation of which requires knowledge of all the digits of operands charges. The operation consists in transformation of
the representation of one of the modules of its representation in the other system of modules. Methodology. The
tools of research methodology are the system analysis, theory of numbers, the Chinese remainder theorem. The
technique uses a representation of number as its residues, and in the polyadic code and is based on the determination
of the balance of the module based on the obtained residues on the remaining modules of the original system. Such
a determination is performed by sequentially subtracting of constants from the obtained residues of the original
number and summing of these constants to the results, which are formed by the required modules. Thus, constant at
each iteration are selected from pre-calculated tables depending on the value of the residue in the analyzed dis-
charge. The proposed method is algorithmically simple and at circuit implementation can create the computational
structures of high performance and reliability. Findings. The theoretical justification for this approach to obtain ef-
fective solutions of non-modular transformation operation in the system of residual classes for transition from repre-
sentation of the number by the one system of units to its representation by the other system of modules. Originality.
A theoretical justification of the proposed approach to the solution of a non-modular conversion operations in the
residue number system for the transition from representation of number in one system of units to its representation
in the other system of modules was proposed. This approach is appropriate to consider as one of the areas of re-
search ways to improve the computational efficiency. Practical value. It follows from the importance of the theo-
retical conclusions and results of the study. It consists in the fact that it is justified a simple and effective approach to
the problem of implementation of non-modular conversion operations in the residue number system for the transi-
tion from representation of the number in one system of units to its representation in the other system of modules.
The above mentioned solutions have a high speed and may be effective in the development of modular computing
structures for advanced information technologies.

Keywords: residual classes; number; complex operations; positional characteristic; system of modules; iteration
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