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Y cmammi posenanymi numanHs, no6’A3aHI 3 NOHAMMAM HUCLA i meopie
NO3UYillHUX cucmem YUCNeHH, ceped AKUX 8UQINAIOMb OCHOBHUIL KAAC — CMPYKMYPHI.
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BBEIJEHUE

B ocHOBe coBpeMeHHO! BJIEKTPOHHOI BBIUUCJIUTEJIbHON TEXHUKU JIeKaT
ympcjia W CHUCTEMBl CUWCJIEHWSA, KOTOpble JTH umucjga mnoposkgaor. Ot
3(1)(1)6RTI/IBHOCTI/I IIOC/IeAHNX 3aBUCAT IIapaMeTPhbl BBIUYNCJIWUTEJBHBIX CHCTEM U
YCTPOMCTB, B IEPBYIO OUYepenb IOKa3aTeJu OBICTPOAENCTBUS M HANEKHOCTU.
Cpenu cucreM CUMCIeHUSA HAMOOJIbIIIee PACIPOCTPAHEHNE B BBIUMCIUTEIbHO
TeXHWKe HAaIllJla ABOMYHAS CHUCTEMa CUKUCJIEHHUs. ITa CUCTEMA B CHUJY CBOeil
IIPOCTOTHI, BbIpasKalolielica B  HYJEeBOM CJOMKHOCTH ee CTPYKTYDHI,
obecrieumBaeT HEOOXOAMMBINA YPOBEHb OCHOBHBIX IIapPAMETPOB 3TON TEXHUKU U
IIOKa YTO HAXOOUTCA BHe KOHKypeHruu. OmHAKO cerogHs oOCTaHOBKa B
BBIUMCJINTEJBHON TEeXHUKEe BCJIeACTBUE 3HAUUTEJIbHBIX TEXHOJIOTUYECKUX
,IIOCTI/I)I'CQHI/Iﬁ B obJactu IIPOM3BOJACTBA WHTETPAJIBHBIX cxXeM HadYuHaeT
pPaguKaIbHO MEHATHhCI, TaK KaK OTH TEeXHOJOTHUU TIO3BOJSIOT B OIHOI
MHKpOCXeMe pa3MellnaTh MWJIJIMOHBI JIOTUYECKHUX JJIEMEHTOB, CHM3UB TEM
CaMbIM B Pa3bl CTOMMOCTH MHTETPAJIBHBIX MHUKPOCXEM M IIOBBICHUB IIPH 9TOM HX
obpicTpogeticTBre. OTKA30yCTOMYMBOCTL 9TUX MHUKPOCXEM, II0 KpaiiHeil mepe,
Ha CerofHs Ja’ke BO3POCJa, UTO HEJb3dA CKasaTb 00 WX YCTOMUMBOCTU K
moMeXaM, BbI3bIBAEMBIM COOAMU B UX padoTe.

COom — 5TO MOCTATOUHO PACIPOCTPAHEHHOE SBJE€HNE B BBIUYMCIUTEILHON
TeXHWKEe, ¥ HOBbIe TEXHOJOIMK He peIranT KapAWHAJIBLHO BOIIPOC
IOMEXO0YCTOMUYMBOCTHA, a, HAo00POT, HWHOTAA, B CUJY OOJBIION IJOTHOCTHU
JIOTUYECKUX JJIEMEHTOB Ha ONHOHM TOAJOKKEe WHTEerpaabHO CXeMbl U
CHI)KEHUS HAUPSIKEHUS MUTAHUS AJIs yBeJIUUYeHUs ee OBICTPOIEHCTBUSA, AasKe
ycyryouasior ero. UTobbl yOeAUTHCS, UTO 9TO MEHCTBUTENHLHO TaK, HOCTATOYHO
XOTsA OBl BCIOMHUTDH Hepeaxne 3aBHCaHUA KOMIIBIOTEPOB. Ho KOMIIBIOTEPHI -
9TO JIWMIIIb BUAMMAA BeEPIIMHA aﬁc6epra B MHOT'OYMCJICHHBIX IIPMMEHEHUAX
BBIUUCJIUTENLHON TeXHUKUW M HU(POBBIX ycTpoiicTB. Mx 3aBucanusa, X0Td U
HEIIPUATHBI, HO MOXKHO IEePEeXUTh. SHAUUTEJNHHO XYy’Ke MOeJI0 OOCTOUT C
BBIUNCJIUTEJIBHBIMU CHCTEMAaMU " yCTpOﬁCTBaMH, rmue OIIMOKY He AOIIyCTHMBI,
u TeM OoJjiee ¢ TeXHUKOM, paboTaioIieil B peaJbHOM MaciiTabe BpeMeHU, T'le He
ocTaeTcsd BpPEMEHW Ha IIOBTOPHYIO OIEPAIlWI0 BBIUMCIEHUSA WINA Ieperayvy
nHGopManuu. Tam ommbKy HeOOXOAMMO HE TOJHKO O0OHAPYIKUTH, & €IIe B TOT
JKe MOMEHT, KOrjla OHa OOHApyKeHa, W MCIPAaBUTh, TO €CTh B JaHHOM CJIydae
peusb uUAEeT O TeXHUKE, CIOCOOHOM He TONbKO OOHAPYsKMBATh MOMEXU, a WM UX
UCIPABJIATE.

JIBomuHAsA Ke CHUCTeMa CUMCJEHWUs B CUJIY CBOEH MpeAebHOH MPOCTOTHI He
o0sazjaeT BHYTPEHHEH (€CTeCTBEHHOI) MBOBITOUYHOCTHIO MH(MpOpPMaAIuy B CBOEH
CTPYKType U, KaK CJIeACTBUE, HE CIOCOOHA peIraTh OPYTUX 3agad, KpoMme
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3amau apudmeTnKo-IormuecKux. Tem Oosee oHa He MOKeT 0e3 IIOCTOPOHHe
IIOMOIITM, KOTOPasA IPOABJIAETCA BO BBEJEHUM B Hee BHEIIHEN WMCKYCCTBEHHOM
u30bITOUHOCTH WHGOPMAIINY, O0HAPYKMUBATH M HCIPABJIATH OIINOKM B CBOEMH
pabore. A Takad BHEIIHAS WN30BITOYHOCTH, KOTOpAas HAa CETOAHA IIHUPOKO
HCIIOJIb3YETCA B BHIUUCJUTENHHON TEXHUKE, IPUBOIUT K POCTY allapaTypPHBIX
3aTpaT ¥ COOTBETCTBEHHO K CHIDKEHWIO HAJEXHOCTH U OBICTPOAEHCTBUSA
UCIIOJB3YIOIMNX €€ BBIUNCJIUTENHHBIX YCTPOMCTB. IlosToMy STOT XOpOIIO
0TpPabOTaHHBINA IYTH MOBBIMIEHNUA IIOMEXOYCTOMYUBOCTH M OTKA30yCTOMUYMBOCTH
BBIUMCJIUTEIBHON TEXHWKW B KaKOMU-TO CTEIIEHW B IIEPCHEKTHBE SABJISIETCA

TYIHUKOBBIM.
OnHaKO CyIeCTBYIOT CHCTEMBI CUVCJIEHMUS U ¢ 0ojiee CIOMKHOM CTPYKTYPOH,
YyeM [BOWYHASA CHUCTEMA, — WHTEJJIEKTyaJ bHbIEe (CTPYKTYPHBIE), KOTOpPHIE B

CIJIy He PaBHOM HYJIIO CJIOMKHOCTH UX CTPYKTYD CIIOCOOHBI 32 CUET GHYMPEHHE
IIPUCYIe WM eCTeCTBEHHOI wu30BITOUHOCTH WH(OpPManuu OOHAPYKMBATH U
HUCIIPABJATHL OIIMOKM B cBoeli pabore. To ecTh Takme CHUCTEMBI CUUCJIEHU
M3HaAvYaJbHO, IO CBOel Ipupome, 00JiafaioT CBOMCTBAMM OMEXOYCTOMUYMBOCTU
u caMokoHTpoaA [1, 2]. Kpome oOBIUHBIX apUPMETHKO-JIOTUIECKUX (DYHKITMH
1 3alllUThI OT IIOMEX, TaKHNe€ CHCTEMBbI CUMNCIIEHUA CHOCO6HLI pemate 1 Apyrue
0oJiee CJIOMKHBIE 3a7jauM, KaK, HAIPUMED, CXKATUA U 3AINUTHI MHGOPMAIUU OT
HECAHKI[MOHMPOBAHHOTO JOCTyIla, MOPOKIeHUS U Iepefopa KOMOMHATOPHBIX
00'BEKTOB, PEIIeHNA 3aJau KOMOMHATOPHOM ONTHMMBAIVUM W Apyrume. BaskHO
TaKkyKe WM TO, YTO 3TU CHUCTEMBI CUMCIEHVA YKa3aHHbIE 3aJadyyd PEIIaloT B
ammapaTHOM WCHOJHEHWM, UTO Yy:Ke caMo II0 ce0e IIOBBINIAET HANEXKHOCTH U
OpicTpofelicTBIe wux paboTel, mpwyeM B pasdbl. Ho, Kpome B3TOrO,
OBICTPOZIEliICTBMIE B HUX pACTET ¥ 3a CUET WCIIOJH30BaHUA 0Oo0Jiee IPOCTHIX
aaropmTMOB pabOTHI TI0 CPAaBHEHUIO C aJTOPUTMaMM, WCHOJIb3YIOIMUMU
JIBOUYHBIE CUCTEMBI CUVCJICHUA.

HNmeerca Tak'Ke BO3MOMKHOCTH HA OCHOBE WHTEJIEKTYAJIbHBIX CUCTEM
CUNCJIeHUudA CTPOUTH OTKaBOyCTOﬁIIHBLIe BBIUMCJINTEJIbHBIE CHuCTeMBbI n
YCTPOMCTBA ¥ BCE 5TO 3a CUET €CTECTBEHHON M30BITOUHOCTU, KOTOPAs MMEETCA
B UX CTPyKTypax. OUeBHUIHBINA HEJOCTATOK TAKWX CHUCTEM CUUCJIECHUSI — 3TO
TIOBBIMIIEHHAA CJOKHOCTb ¥ COOTBETCTBEHHO W30BITOUHOE II0 CPABHEHUIO C
JIBOMYHON CHUCTEMOU CUMCJIEHUA KOJMYECTBO almnapaTypHbIX 3arpar. Ho, Kak
y:Ke OTMEeUaJIOCh BBIIIE, CETOAHA CTOMMOCTh MHTETPAJIBLHBIX MUKDPOCXEM PACTET
3HAYUTEJIbHO MeJJIEeHHEH, YeM CJOXKHOCTh PeajnudyeMbIX WMU AaJITOPUTMOB.
ITosTOMY TaKO# POCT ClIEeAyeT CUMTATH SKOHOMUUYECKHN OIIPaBIAaHHBIM.

HUcxonss w3 BBINIECKA3AHHOTO, MOYKHO YBEPEHHO YTBEPIKJATh, UTO IIPU
paspa60TIce HOBBIX BUIOOB BBIUUCJIUTEILHON TeXHUKN n HOBBIX
MHOOPMAITIMOHHBIX TEXHOJIOTUH HYKHO HCIIOJIb30BATH HaPARY c
TPAAUIVNOHHBIMU ITO3UIIMOHHBIMM CHCTEMAaMM CYUMCICHUA M YyiKe HMMEIoIMrecda
HapabOTKuM B 00JaCTHM WHTEJUIEKTYAJbHBIX CHCTEM CUUCJIEHUA. TakKiKe
HeO6XO,B;I/IMO IIPOBOAUTH IIOMCK HOBBIX HMHTE/JIEKTYAJbHBIX CHUCTEM CUMCICHUA
1 WCIIOJB30BaTh MX IIPEHMMYIIIEeCTBa II0 CPaBHEHUIO C OPYTHMMHN CHCTEMaMU
CUNCJIEHUsI, KOTOPhIe HA JaHHOE BPeMsd yiKe IIPUMEHAIOTCA HA IPAKTHUKe U, B
YaCTHOCTH, C JBOMYHO CHCTEMOM.

Ho '-ITO6BI pemmiaTs YKadaHHBIE 3aJauu, BAa’KHO BBIACHUTDH, UTO K€ B CaMOM
o0IIeM BHUE MPEACTABIAIOT cO00 UMCIO0 M CHCTEMAa CUMCJIEHUSI. ITO He TaKasd
YK U IpocTasg B3aZadya, KaK MOYKEeT IIOKa3aThbCs Ha IEPBBIN B3TIAZL, WU,
KOHEUYHO, OHA He MOJKET OBITH IIOJTHOCTBHIO PeIlleHa B JaHHOU paboTe, HO BCE JKe
HEKOTOPHhIE ACIEeKTHI ee DPeIlleHMus, pacCMaTpuBaeMble HUIKe, OYyIAyT IOJIE3HBI
JJIsI OKOHYATEJBHOTO PEIIeHNs IMOCTABJIEHHON 3a/lauM B JAJIbHEMIIIEM.

OIIPEOEJIEHUE YMCJIA
B ocHOBe MOHATHA YHCIA JIEKUT aOCTPaAKIUs B BUAE KOJLULECMBA
9JIEMEHTOB KOHEUHOI'O MHOYKEeCTBa, KOTOpPOEe II0 CBOEH CYIIHOCTH HE HMEeeT
¢dopmbi. OmHaKO umeao obOjsazaeT OOJbINeil OOITHOCTHIO, UEeM KOJMUYECTBO,
IIOCKOJIbKY, KPOME TOI'0, UTO HeceT B cebe MH(OPMAIIMIO O KOJUYECTBE, ellle u
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mpUgaeT 9TOMY KOJUUYECTBY chenuduuecKkyio ¢gopmy B Buie KOIOBOTO
u3obpaxcenus. VIMeHHO HaiMuue 3TOr0 MB300PAYKEHUS IO3BOJIAET BBIOJIHATH
HaJl KOJIMYECTBOM pas3Hbie apupMeTHUecKue 1 JIOrnUYecKue olepaliuu.

ITpu sTom caemyer obpaTuTh 0cob0e BHMUMaHWE HA TO, YTO OXHO M TO JKe
KOJIMUECTBO MOXKEeT M300parkaThesi mo-pasHomy. Hampumep, AeCATUYHOE YMCIO
123 moker mMeTh ele m3obpaskeHme B ¢opme aBomuHoro uwmcaa 1111011.
Takux mociIenoBaTENILHOCTEIH, KOTOPhle KOAUPYIOT OJAHO M TO K€ KOJIMYECTBO,
HO MMEIT paSHBIfI BULO, MOMKeET 6I:ITI: HEOIrpaHMYEHHO MHOTO. HOBTOMy HYXHO
OTJINYATh KOJUYECTBO DJIEMEHTOB, KOAUPYEeMOEe UHCJIOM, OT HEIOCPeICTBEHHO
ero m300pasKeHusd, KOTOopoe (OPMHUPYET 3TO KOJMYeCTBO B Buie umciaa. Ot
nsobpakeHuss uan (POPMbI YKcaa B GOJBINOM cTeleHn 3aBUCUT 3(hHEeKTUBHOCTH
BBIIIOJIHEHU A apI/I(I)MeTI/I'-IeCRI/IX 1 JIOTUYECKUNX onepaunﬁ HaI HUM.

Opmaxko m ¢dopMe UKcja MOTYT OTBeUaTh pasHble KojmnuecTBa. Hampumep,
nATEpUYHOE Umcyo 123 KOOUPYeT COBCEM APYroe KOJIUYECTBO, UEM TAKOe Ke
3a BUAOM JecATmuHOe umciyio 123. B mepBoM ciyuae maTepmuHoe yucio 123
KOIUPYeT B [MECATUYHOM CHUCTEME€ CUUCJIEHUS KOJUYecTBO 38, a BO BTOPOM -
123. Bosee Toro, mOCJEMOBATEILHOCTL 3HAKOB 123 MOKEeT paccMaTpUBATHhCA
JajKke He KaK UYMCJ0, a KaK IePeCTAaHOBKA M3 TPEX JJIEMEHTOB, WM TOTga 3Ta
MOCJIeIOBATEIBHOCTh 9JIEMEHTOB He KOJUPYyeT BOOOINe HUKAKOr0 KOJIUYeCTBa.

Kax BBIXOIMT M3 CKa3saHHOT'O BHIIIE, C OJHOM CTOPOHBI, IO UMCJIOM MOKHO
MOHMMATh KOJOBOe u300paskeHmMe KOJWUYeCTBa, 4 U3 BTOPOMl - camo
KosimuecTBo. Tak uYmMCJIO M BOCIPUHUMAETCA B JAaHHOUW paboTe, TO €CTh OHO
paccMaTpUBaeTCs WM JKe KaK KOJMUYECTBO, WM JKe KaK M300paskeHue 3TOro
KOJIMUeCTBa B BHUJE KaKOU-TO u3 ee GOpM, WU JKe KaK TO U APYyroe MOHATHE
coBmecTHO. IloHsiTHME YMCIa, KOTOPOE MCIIOJb3yeTcsi B AaHHOU pabore, Gyaer
TMOHATHO U3 KOoHTeKcTa. OHO B3aBUCUT OT AaKIEHTHUPOBAHUS MaTepuaja,
KOTOPBIN IOJAeTcH.

B coorBercTBMM C [OByMA BBIINIEHA3BAHHBIMM (DYHKIUAMM YHCJIa, C OJHOU
CTOPOHBI, KAaK HOCHUTEJA KOJUYECTBA, a C JPYroil - KaK ee W300paKeHUd,
CYIIleCTBYIOT [IBe CBsA3aHHBIe C HMMU Teopuu. llepBas maydaeT cBOIiCTBa UmCes
0esoTHOCUTEIBHO K (opMe UX [PEACTABIEHUA. OTUM 3aHUMAaeTcs TaKasd
HempocTasi HayKa, KaK Teopus uuces. BTopad Teopus HAXOJUT CIOCOOBI
a(rpexkTUBHOTO (hOPMUPOBAHUA UNCEJ IYTEM UX KOAUPOBAHUA, TO €CTh IPUIAHUA
uM (QopMbI. ITO yiKe OyIeT Apyrasa HayKa — Teopus KoOUpPOBAHUS UWCEJI.

BakHy0 posib IpU KOAMPOBAHUU UUCEJ UTPAET MX OCOOBIN BUI, KOTOPBIM
HagbiBaeTca uugppamu. IIudpsl — 5T0 Taxkue chenudpuuecKue uwucaa, U3
KOTOPBIX CKJIAABIBAIOTCS KaK YromgHo OoJibIlime Apyrue uwuciaa. llopsmox
pasmernienua mudp B UMCIaX MOKeT OBITh pasHBIi. Yale Bcero sTo Oymer
auHelHada dopma, Korga udpPsl UAYT MOCIeLOBATEIBHO OJHA 3a APYroil, HO
MOTYT OBITh W pasMellleHme 1P HA IJIOCKOCTH B BUAE MaTpuIl. B 3Tux
pasmerrieHuAX MU@P MPOSIBAAETCA CIOCO0 KOAWPOBAHUSA UYMCEJ, OT KOTOPOIO
BO MHOTUX CJIy4dadax 3aBUCUT 3(1)(1)6KTI/IBHOCTI: nx VNCIIOJIB3OBaAHUA Ha
mpaKkTuKe.

KOJIMYECTBEHHBIE U ITOPAIKOBBIE ®YHKIITVM YUCEJL

Yucno, KpoMe KOJUYECTBA, TaKiKe WCIOJb3YeTCA [Js OIpeIeseHUs
TMOPAAKA, KOTOPBIH CKJIAABIBAETCA MEKAY OJJIEMEHTaMH MHOYKEeCTB. Takoe
YMCJI0 HasbIBaeTcA emle Homepom. Kak mpaBmio, 31O OymeT Iesoe
HeoTpHUIlaTeJbHOE umcjio. Ho, KaK yKe TOBOPHMJIOCH BBIIE, UWCJIO KOJUPYET
TakiKe U KoumuecTBO. To ecTh B 0OOI[eM IIJIaHE 3a CBOMMU (PYHKIIUAMU UUCJIO
IOJIKHO [aBaTh BO3MOJKHOCTH IIOJIyYaTh OTBET HA BOIPOC KAaK O KOJUYECTBE
9JIEMEHTOB BO MHOJKECTBAaX, TaK ¥ O IOPSAAKE WX pasMelleHus B HHUX. B
IIepBOM cJydae OTBeT OymeT MMeTh BUM - OAWH, OBa, TPHU,..., & BO BTOPOM -
IIepBBIli, BTOPOM, TPETH ... .

Ha oTBere K mepBOMy u3 IIPUBEIEHHBIX BBIIIE BOIPOCOB 0a3UPYIOTCS
KOJluYecmeeHHble OIepaliy Haj 3JeMeHTaMU MHOMKEeCTB, a Ha OTBeTe KO
BTOPOMY — Pa3HBI€ CIIOCOOBI YIOPAJOUEHUSI ITUX 9JeMeHTOB. KosnuecTBeHHbIE
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olepanuy W3ydaeT Teopus KaApOUHAJbHbLX UYWCEJI, a TOPAAKOBBIE - TEOPUA
nopadKo6svlx dYNCeJ. OTU TEOPUU OYEHb BAKHBI [JIs IOHUMAHUA NTPUPOIHI
ymcaa, KOTopas A0 CETONHSIIHErO MHS eIlfe He COBCEM OIpelesieHa M IO3TOMY
HYIKIAeTcd B JAJbHEHUINUX WCCJIeJOBAHUIX.

Croco0bl KOAWPOBAHUS UYMCEJ He 3aBUCAT OT TOTO, UTO OIPEAessieTcs, —
KOJIMUECTBO MJIM MOPSJIOK 3J€MEHTOB BO MHOJKECTBAaX, TO €CTh IO BUAY UYMCJA
MOYKHO KaK yCTAHABJMWBATH UX KOJHUUYECTBO, TAK WM HOMEp 3jieMeHTa B Hell 10
mopAnKy. Hampumep, uwmcao 120 MokeT ompeneasiTb KOJUUECTBO - CTO
IBafAIaTh, a MOJKET W IOPSJOK - CTO ABaamarhiii. OgHAKO caMu CBOHMCTBa
KOJIWYECTBA U MOPAAKA, KAK Y/Ke OTMEUaJoCh paHee, OTJIMYAIOTCA MEXKIY
coboii. OTBeT Ha KOJUYECTBO DBJIEMEHTOB B MHOJKECTBE JAeT KOJLUYECMEEHHOe
YMCJI0, a HA HMOPANOK Pa3MeIeHNUs JIEMEHTOB B HEM — NOpPsAdK080e UWCJIO, TO
ecTb ero HOMep.

Tonbko umcsa, KOTOphle BAaZeIOT YKa3aHHBIMU ABYMSA (GYHKIUAMU, MOTYT
CUNUTAThCA OOCTATOYHO Sq)q)eRTI/IBHBIMI/I IIpN MX HKCIIOJIB3OBAHMHK Ha IIPAKTHUKE,
IIOTOMY 4YTO C IIOMOIIIBIO 3THUX (l)yHRHI/Iﬁ MOMHO IIOJIYUYUTBh OTBET HA BOIIPOCHI:
CKOJIBKO 3JIEMEHTOB COJEPIKUT MHOYKECTBO, M KAaKO€ MECTO B HEM IO MOPAAKY
3aHWUMAEeT TOT WM WHON saeMeHT? B mociemmeM ciyuae pelnaeTcs 3amauda
HYMepayuu Imce.

IIpu sTom HOMepamu, OOBIUHO, HA3BIBAIOTCA YMCJIA, KOTOPbIE HE TOJBKO
peIaT BOIPOC HyMePaIluu 9JIEMEHTOB, HO U TPeOYIOT [JI CBOEr0 IIOCTPOEHUS
MUHUMANbHOZ0 UYKCJa 3HAKOB. TO ecTh He KaKJOe UYNCJI0 MOKHO CUUTATH
HOMEPOM, a TOJIBKO TO, KOTOpOe HeceT B cebe MaKCHUMaJIbHOE KOJMUYECTBO
uHpoOpMauKM, a B3HAUYUT, He ABJIAeTcA U3OLITOUHBIM. IlosTOoMy 3amaua
HyMepaIuy OTHOCUTCA He TOJBKO K 3aJaue OIpeNesIeHUs MOPAAKA, a TaKKe U
K 3amade c)xaTusa mHGOpMAaANuu.

HATYPAJIBHBIE YUCJIA

KosnuecTBeHHOE UMCIO XapaKTepu3yeT HEKOTOPBIN KJAacC KOHEUYHBIX
MHOKECTB, TO €CTh MHOMECTB, B KOTOPBIX MEXAYy HNX JJIEeMEHTaMMn MOKHO
YCTaHOBUTL B3aMMHO OAHO3HaUHOe cooTBerTcTBHEe [4]. TakumMm MHOKeCTBaMU,
COOTBETCTBYIOIIUMU YHUCIYy D, HAIPUMEDP, MOTYT OBITh MHOKECTBO IaJIHIIEB
PYKHM ¥ MHOKeCTBO OYKB CJIOBA ,,KHUTA”, ITOTOMY UTO KaKJIOMY HaJbITy MOKET
OBITH IOCTaBJIE€HA B COOTBETCTBUE OfHA M3 OYKB cjoBa ,,KHura”. QueBuUIHO, UTO
YHCJY MSATh MOXKET OBITh IIOCTABJIEHO B COOTBETCTBHE OYEHL OOJILIIIOE
KOJIMYECTBO PAa3HBIX MHOKECTB, M IIOTOMY OHO BBIPa’)kaeT TO OO0Iee, UYTO
VMEIOT O5TH MHOKECTBA MeXAy CcO00H, - KOJHMYECTBO 9JIEMEHTOB, KOTOPOe
paBHsieTcsa mATH. TO €CTh YMCIO HATH CO3TAeT KJACC MHOYKECTB, KayKIoe M3
KOTOPBIX COLEPKUT POBHO IIATH 3JIEMEHTOB.

Taxwue ke Kjacchl co3maioT u apyrue uwmecaa - 1, 2... . IlpuBemeHHas
OeCKOHeUHAsd YIIOPSIAOUYEHHAS NUCKPETHAs II0CJIeL0BATEIbHOCTh UMCEJ HOCHUT
Ha3BaHWE HAMYpPALbHOz0 pPaAna umcena. KEcin KOHKPETHOE YNCJIO0 B DALY
3a7jaeTcd KOJMYECTBOM 9JIEMEHTOB B COOTBETCTBYIOIIIEM €My MHOYKECTBe
9JIEMEHTOB, TO B3TO OyIeT KoJluuecmeeHHOe HATypaJbHOE YNCJIO, a ecJau
MOPAAKOBBIM HOMEPOM 3JIeMeHTa, TO B pesyJbrare o0pasyercs nopsdxosoe
HATypaJbHOE YMCJI0. OTa IOCJIEeSOBATEJIbHOCTh AUCKDPETHA, IIOTOMY UTO MEKIY
YypcJIaMy HATYypPaJbHOTO pPsga HE CYINEeCTBYEeT IIPOMEKYTOUHBIX JJIEMEHTOB.
Hampumep, Mme:xay uncaamMu 2 1 3 HET TaKOTO sJieMeHTa, KaK, Hampumep, 2,5.
B sToM psamy HeT Takixe HAMOOJBIIEr0 YKCJA, IOTOMY YTO, KAKOe ObI He B3SIN
HATypaJbHOE YNCJIO, 34 HHUM OyIeT WATH HA EeIUHUILYy OOJbIlee Ipyroe
clenyiolee II0 TMOPSAAKY HATypPaJIbHOE UHCJIO0, KOTOPOE COOTBETCTBYET
MIPEIBIAYINEeMY MHOXXECTBY 3JIEMEHTOB C €eIlle IIPHCOeSUHEHHBIM K HeMy OJHUM
3JIEMEHTOM.

HVYJIb 1 EMUHUITA B PAOY HATYPAJIBHBIX YNCEJL
Crnenyer OTHEJIBHO OTMETUTh, UYTO HATYPAJBHBIA pAJ HAUYUHAETCA C
eIVHUIIBI, a He HyaA. Hyjlb IPOUCXOAUT OT JIATUHCKOTO cJIoBa myctoii (nulus),
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TO ecTh OTOOpaskaeT IIyCTOe MHOXKecTBO. HyJah He wuMeeT BCeX CBOMCTB
HATYpaJbHBIX UYMCEJ M B TO K€ BpeMs UHMeeT clenuduyuecKue CBOMCTBA,
KOTOPBIX He MMEIOT HaTypaJbHble umcaa. Hampumep, ecam YMHOMKUTH JI00oe
YUCJIO HA HYJb, TO IMOJYYUM HYJb, TO €CTh OAHO U TO Ke umcjao. ada apyrux
HATYpPaJbHBIX UMCEJ 9TO He TaK.

XoTd, mpaBma, W €IWHUIA, C KOTOPOM HAUMHAETCSA HATyPaJbHBIA PAL,
UMeeT HEeKOTOpble CBOICTBa, OTJIMYAIOIIMECd OT CBOMCTB MAPYTUX UHCE]
HaATypaJbHOTO psama. Hampumep, ecaim YMHOMKHUTH eIWHUITY Ha J000e UUCIIO,
TO TOJYYUM TO Ke uucao. I[asg apyrux uwmcea 5To He Tak. [losTomy He
CcayYaiHO BBIJAOIMUHCA (pumocod M MaTeMaTUK ceMHAAIATOro Beka JleitOmuIy
cuMTajd eOUHUIy W HYJb OCOOEHHBIMU UYHCJIaMU. BEIWHUILY OH CUHTAJ
00KeCTBeHHBIM HAUYaJIOM M COOTBETCTBEHHO HAUAJIOM BCETO CYIIEro, a HyJdb —
HeObITeM Bcero. Ho Bce Ke efmWHHUIIAa BXOAWUT B HATYPAJIbHBINA PN, a HYJb
HeT. ITO CBSI3aHO C MCTOPHWEH CO3JaHUA STOTO PsAla, KOTOPHIHA A0 TMONYUEHUS
COBPEMEHHOT0 BHAA KaK OECKOHEUHOI IOCJIeJOBATeIbHOCTH IEJBIX UNCEeJ
co3maBaJjiCA He ONHY THICAUY JeT.

ITpu cosmanuMu HATYpPaJbLHOTO PSAfa PacCMATPUBAJIUCH TOJHBKO MHOMKECTBA,
KOTOpble He OBLIM IYCTHIMU, W IIOATOMY He OBLIO HEOOXOAWMOCTU B HYJIE,
KOTOpPBIZE OBI OTOOpa’kajl KOJWUECTBO 3SJEMEHTOB B TaKOM MHOMKecTBe. B
COOTBETCTBUM C 3TUM CUET HAUWHAJICSI C €TWHUIBI, a He Hyad. IloTpe6bHOCTL B
HyJIe TMOSABUJIACH TOJBKO TOTZA, KOrjga abCTpPaKkTHOE MBINIJIeHMWEe JIOAeH IOIIIO
0 TaKOI CTeleHU, IIPU KOTOPOI BO3HUKJIA MOTPEOHOCTH B IIYCTOM MHOYKECTBE.
ITpu ero mosABIEeHUM HEOOXOAMMO OBIJIO 0003HAUUTL KOJMUECTBO 3JIEMEHTOB B
Hem. Takum obos3HaueHMeM OBLT HYJIb. A TOTPeOHOCTL B HyJIe MHOSBUJIACH
0CcO0EHHO TOrjJa, KOTJa HayKa cueTa IIPUIIA K NO3UUUOHHOMY CUETY, HA UTO
TMOHAAOOMINCH ThICAYM JieT. [[peBHUEe MaTeMaTUKM, HECMOTPS HAa UX MOTYUYMIA
WHTEJIJIeKT, He BJalelN KaKYIIMMCA TAKMM HPOCTBIM ITO3UIIMOHHBIM CUETOM
W CUNTANY B HETMO3UIIMOHHBLIX CHCTEMAaX CUUNCJICHUS, IPeofoJieBas IIPU 3TOM
OTPOMHBIE TPYLHOCTH TaKOTO CUeTa.

MmuoxxecTBO, KOTOpoe obpasyeTcsi IIPUCOeIMHEHWMEeM K  MHOMKECTBY
HATYpaTbHBIX qucesa HYJIA, Has3bIBAIOT MHOKECTBOM IEeJTBIX
HeompuyameabHblx uuceys. Hyiab B 3TOM MHOKECTBe CTaBUTCA mepen 1, To
eCcThb, UMeeM YIIOPSIIOUYeHHOe MHOMKECTBO HeOoTpUIlaTeJabHBIX umcea — 0, 1, 2,
3... . MHOXecTBO 9THX UMCEJ MMEeT BCe CBOICTBA HATYpPaJbLHOTO psma UHucell,
TO €CTh OHO YHOPSAZOUYEHO, MUCKPETHO U OECKOHEUHO, HO OTJIMYAeTCS OT HEero
TeM, UTO HAUMHAETCS C HyJsd, a He eTUHUIIbI.

AKCHOMA CYHETA

Yxazananie BBIIIIE Teopunuu KapanHAJIbHBIX n IIOPAAKOBBIX qrceJt
WCTIOJB3YIOTCA HE TOJIBKO IJsd KOTUPOBAHUA UHMCEJ, HO eIle U OJA cuema
IIyTeM IIOCJIeOBATeJIbHOTO IIepedopa 2JIEeMEeHTOB B MHOJKECTBaX.

Cuer wurpaer oco0yro pPOJb IIPU KOAWPOBAHUU UYUCEJ, IIOTOMY YTO C
MOMOINLI0 CUeTa MOJKHO OJHOBPEMEHHO OIpeleJUTh KaK MOOPAI0K
PacIoyoKeHnsT 9JIeMEeHTOB BO MHOMKeCTBaX, TaK M WX KoamuecTBo. IIpu sTom
pe3yJbTaT cueTa He 3aBUCUT HU OT IMOPSAAKA, B KOTOPOM OH IIPOXOAUT, HU OT
CHUCTEeMbl HyMepannum 3JI€MEHTOB. Basxkso sgumn TO, '—ITO6I:I IIpu cueTe He 6BIJIO
MIPONYIIIeHO HU OJHOTO 3JIeMeHTa, M UYTOOBI KasKABIN 3JIeMEHT ObIJ ITOCUMTAH
onuH pa3. ToJAbKO TOTAa MOKET ObIThL HAWAeH MOPSITKOBBLIN HOMEDP KaKIOro
9JIeMeHTa BO MHOJKECTBEe M HaliieHO MX o0Ilee KOJMUECTBO. JTO YCIOBUE cueTa
M3BEeCTHO KaK akcuoma cuera [3].

ITIOHATHUE O CUCTEMAX CHUCJIEHUA
Kax y:xe ykKaswmiBajoch paHee, UYWCJO, OIPEAENIeHHOE KaK KOJHUUYECTBO,
ABJsieTCA abOCTPaKTHBIM TOHATHMEM ¥ HE B3aBUCUT OT CIOCODOB €ro
n300paskeHnsaA — KOAWPOBAHUA, HO caMa TeXHUKA WCHOJHEHUSA HAJ HUM
apudMeTHUYECKNX ¥ JIOTHUYECKUX OIepaluii CYIIIeCcTBEHHO B3aBUCHUT OT 3TUX
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CcItoco60B. ITU CIIOCOOBI PEeam3yIOTCA C IIOMOIIBIO CHUCTEM CYUCAeHUS, WJIU,
KaK WX eIlle HAa3bIBAIOT, CUCTEM HYMepayuil.

IToraTue yncia HEOTHEMJIEMO CBABAHO C CUCMEMAMU CYUCTEHUE, KOTOPHIE
B CBOEM pPa3sBuUTUU IIPOIIIN HeJIeTKU IIyThb oT CaMBbIX IIPOCTHIX
HEIIO3UIITMOHHBIX cucremMm gyepes HaJIbI.IeBOfI cuer K COBPEMEHHBIM
MO3UITMOHHBIM CUCTEMAM CUUCJIEHUA CO CJOMKHOU CTPYKTYPOIt.

Cucmemoil cyucaeHus, UaU HYyMepayueil, HA3bLBACMCS COB0KYNHOCMb
npasus u 3HAKO08, C NOMOULLI0O KOMOPbLX MOMCHO u3obpa3umbs (kKoduposamsy )
A1000e HeompuyameJibHoe YUCJLO.

K cucremam cumciaeHusa BBIABUTAETCA PAL TPeOOBAHUM, CPeAU KOTOPBIX
Hambojee BAKHBIMU ABJAIOTCA TPeOOBAHUA O0HO3HAUHO20 KOAUPOBAHUSA
yucea 0,1 ... M3 HEKOTOPOTO MX KOHEUHOTO MHOXKecTBa - duana3ona P 3a
KOHeYHOe UYWCJO IIaroB, W BO3MOYKHOCTH BBINOJHEHUWSA HAJA KOJZAMH YHCEN
apupmemureckux m Jozuieckux omepanuii. Kpome Toro, cucrembl cUmCIeHUA
peliamoT eIe 3amavy HYyMepayul, TO eCcThb 3amady s((GEeKTUBHOTO Iepexona OT
n3o0paskeHMil umces K mx HoMepaM. IIpm ee pemreHUM HPOXOAUT CHcamue
nHGOPMAIINM, UTO IO3BOJISIET HAXOAUTL PEIIeHWe pPAJa KaK TeOPEeTUUYEeCKUX,
Tak M OpakKTuuecKmx 3amad. OT yZauHOro WJIM HEyAZAUYHOT'O BHIOOpPA CHCTEMBI
CUMCJIEHUS 3aBUCUT 3(PPEKTUBHOCTD PEIIeHUH €10 YKA3aHHBIX BBIIIE 3a/ad.

ITpu pemenuu 3agaum KOSUPOBAHUA  UHMCEJ MOMeT BOSHUKHYTH
HEeOO0XOAVMOCTh MMETh TaKMe MX M300paKeHUs, KOTOPhIE PEIIaioT He TOJBKO
apudMeTHKO-JIOTUUECKNe 3aJaul, a ¥ HEKOTOPhIe BCIOMOTAaTeJLHBLIE 3aaul,
HaIIpUMeD, PEeIIaT 3aJauvy HOBBINIEHUA IIOMEXOYCTOMUYMBOCTH 00pPabOTKU
ypcesl WM 3aJauy MOCTPOEHUs MAUCKPETHBIX MAaTEMAaTHUYECKUX OOBEKTOB.
Torma Ttpebyerca mepexon OT HOMEPOB OOBIYHBIX €CTECTBEHHBIX CHCTEM
CUMCJEHUSA C TIPOCTEHUINedl CTPYKTypoir K 0OoJjiee CJIOMKHBIM CHCTEMAaM
CUNCJIEHUS C €CTECTBEHHOM MB0BITOUYHOCTHIO WJIM IPU PEIIeHUU AVCKPETHBIX
3a7la4 K CHCTeMaM CUUCJIEeHUsA, CTPYKTypa KOTOPBHIX COBIIAAET CO CTPYKTYPOM
GopMUPYEMBbIX UMY OO0HEKTOB.

IIpn mocTpoeHUM wu300paKEHWI UYWUCEJ W OPU UX HYMepaluu CUCTEMBI
CUMCJIEHUs B OOINEeM ILJIaHE PELIAIoT 3aJauy KOOUPOBAHUS W TIOITOMY TEOPUIO
UX TOCTPOEHUS CJIENyeT OTHECTU K Teopuu KomupoBaHuA. OIHAKO 0COOEHHOCTH
CHCTEM CUNCJEHUA, KOTOpas II03BOJIAET BBIMOJHATH UMHN apUPMeETUKO-
JIOTUYECKUE ONepanuy, IPUBOAUT K HEOOXOAMMOCTH MCCJIENOBATh UX TaKiKe U
UCXOIA U3 TEOPUU UUCEI.

To ecTb Teopusa cucTeM CUMCIEHUS I'PAHUYUT MeEXKAY Teopuell KOZUPOBAHUSA
U Teopuell uyuces. B 9TOM IpPOABIAIOTCA ee 0COOEHHOCTh U CIIENMU(PUKA, XOTA B
OOJIBIIIEl Mepe 3Ta TEOPUA BCE JKe OTHOCUTCSA K Teopuum KoaupoBKu. Mcxona
U3 TaKOr0 CBOEr0 COCTOAHUSA, TEOPUSA CHUCTEM CUNCJEHUA OOJIXKHA
paccMaTpuBaThCA KAaK CaMOCTOATENbHASA HAyKa U II09TOMY WMETb CBOM
MaTeMaTUUYeCKWil ammapaT ¥ CBOM TOJBKO € [Ipucymume 3axadm, Kak
MIPAKTUYECKOT0 KOAUPOBAHUA UNCEJ, TAK U UX TEOPETUYECKOT0 aHaIM3a.

Ha ceromusa wHoOrza cumrTaeTcd, UTO Ha OCHOBHBIE MPAKTUYECKNE BOIPOCHI
IIOCTPOCHUA CHCTEM CUMCJICHUA Haﬁl{eHLI OTBETHI, IIOTOMY UYTO HAa IIPaKTHUKEe
XOporo ceba 3apeKOMEHA0BAIN UMEIOIMEeC IIPOCTERIITNEe CUCTEMBI CUNCIEHNA
Tuna aBouuHoii. OTciofa BBIXOIUT, UTO B HACTOAINEE BpeMs IIOTPEOHOCTH B
JaJbHeUIlleM pasBUTUM TeOPUU CHUCTEeM CUHCJIeHUus oTcyTcTByeT. Ho Takoii
TIOAXOM WMEET CBOM HEJOCTATKU, IIOCKOJBKY WX Da3BUTHE MMeeT B cebe elrle
0OJIBINION U He MCIOJb30BAHHBINA HA MPAKTUKE IMO3UTUBHBIN ITOTEHIIMAI.

ITO TOATBEPIKIAET U TO, UTO BPEMA OT BPEMEHM IIOABJIAIOTCA HOBHIE
CHCTEMBI CUWCJIEHUA, OO0JIaJalolIue pPeryJApHON CTPYKTYypPOii, C HOBBIMU
CBOMCTBAMU W1 BO3MOXHOCTAMM, KOTOPbIE€ MOMHO MCIIOJIb30BAaTh B Te€X HJIHN
Ipyrux cdepax HayKum u mnpakTuku. Cpeim TaKUX [OCTATOYHO CJIOMKHBIX
cuCTEM CUUCJIEHUA HaXOmATCA CHCTEMBI OCTATOYHBIX KJIaCCOB,
daxTopuadbHbIE, TOINAAVNUYECKUE, (hMOOHAUUMEBLI M MHOTrO APyrux. [la, oHm
He HACTOJIbKO YKOHOMHBI M IIPOCTHI C TOUKM 3PEHUA KOJIUYECTBA BJIEMEHTOB B
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UX CTPYKTypax, Kak, HalpuMep, AeCATUYHAA WUJIN JBOMYHAA CUCTEMBI, HO OHUI
UMEIOT CBOM IIO3UTUBHBIE CIEeNu(pUUECKUe CBOMCTBA, KOTODPHIE CJIEyeT
HUCIIOJb30BATh HA IMPAKTUKE. ITO M BO3MOKHOCTH TeHeparuu pPa3IUYHBIX
KOMOMHATOPHBIX OOBEKTOB, TaKWX, HANIPUMED, KaK IIePECTAHOBKUW C CAMBIMU
Pa3HBIMHN OI'PaAaHMYCHUAMU Ha HMX, TaK M HUX HOMGXOyCTOﬁ‘{HBOCTB, u gpyrue
bosee cmemudUUecKMe CBOMCTBA, KOTOPHIE NPOSABIAIOTCA HPU KOHKPETHBIX
IPUJIOKEeHUAX. Kpome TOro, B pdAAe CJHy4YaeB C IIOMOIINBI0 TaKWX CHUCTEM
CUMCJIEHUS MOKHO IOJHATH OBICTPOAEMCTBUE BBHIYMCJIUTEIBHBIX YCTPOMCTB U
CHCTEM K BeJIMYMHAM, KOTOPBIE HENOCATAEMbIe IIPU MCHOJH30BAHUN OOBIUYHBIX
TPaAUIINOHHBIX ITO3UIITMOHHBIX CHUCTEM CUMNCJICHUA.

ITU CUCTEMBI He ABJIAIOTCA, IIOKA YTO, KOHKYPEHTAMU TPaSUIIMOHHBIX
CHCTEM CUWCJIEHUA, KaK WHOTAA HTO MOJKET IOKAa3aTbCA, XOTsA ObI IIOTOMY, UTO
IOCJefHWE TI0 CBOEM  YHUBEPCAJBLHOCTHM WM  IIPOCTOTE  BBIMOJHEHUA
apupMeTHUYECKNX U JOTMUECKUX OIlepaluii HeJgocsaraeMble AJA JIOOBIX APYTHUX
CHCTEM CUHCJIeHUus ¢ OoJjiee CIOMKHON CTpyKTypoit. OmHaxo 0ojee CJIOKHBIE
TIOBUIIOHHBIE CUCTEMBI CUMCJIEHUS C €CTECTBEHHON M30BITOYHOCTHIO ABJIAIOTCS
3(1)(1)6RTI/IBHBIM AOIIOJITHEHUEM K 06BI‘~IHBIM YHUBEPCAJIBHBEIM CHCTEMaM, IIOTOMY
YTO OHM MOTYT COBMECTHO C IIOCIeTHUMH cucteMamMu 3(pdeKTuBHO padoTaTh
IIPU PeIleHnU OTHUX W TeX Ke 3amad. IIpu sToM yBeJIMUMBAIOTCA HANEKHOCTH
u OBICTPOJEIMCTBYE YCTPOWCTB M CHCTEM, KOTOPhIE MX WCIOJb3YIOT. VI3 aTOTrO
BBIXOIOWUT, YTO HEe COBCEM IIPABWJIBHBIM dABJIAETCA IIPOTUBOIIOCTABJICHUIE
OOBIUHBIX ITPOCTBIX W HOBBIX 0O0Jiee CJIOMKHBIX CUCTEM cuuciieHusa. Ilyia Jjirodoit
CHUCTEMBI CUMCJEHUS C PEeryJspHON CTPYKTYpPol, Kaxkoil ObI CJOKHOU oHa He
OblIa, MOTYT HAUTHUCh OCOOEHHBIE YCJIOBUSA, TZe OHA CMOYKET 3apeKOMEHIOBATH
cebA c Jyuineidl CTOpPOHBI. XOTA B IEPCIEKTUBE TaKWe CHUCTEMbBI CUWCJIEHUA,
Kak (puboHAUUMEBbIE, BIIOJHE MOTYT COCTABUTH JOCTOMHYIO KOHKYPEHITWIO
CHauvaJia Ipu IIOCTPOECHUNU BBIUNCJINTEJIBHBIX cucremMm CIIeII1IaJIBHOT'O
HasHAUeHUsA, rAe TpebyeTcsA BHICOKAS IIOMEXOYCTOMUYWBOCTL, a Jajiee W [AJs
perieHUA OOBIUHBIX 3amadu. OcoO0eHHOCTHI0 (hMOOHAUUMEBBIX CHUCTEM CUMCIEHUA
ABJSIETCA  YAAUYHOE COUYETAaHWE IIPOCTOTHI  BBINOJHEHUS  apu@MeTUKO-
JIOTUYECKUX onepaunﬁ W HaJWuYMe eCTeCTBEHHOR 1/136BITO'-IHOCTI/I 3a cuer
YCJIO}KHEHUA CTPYKTYpPHI, OOCTATOUHON [JiA OOHAPY:KE€HUA OIIUOOK, a IIpu!
HEeOOXOAMMOCTH M WX OIIEPATHUBHOTO MCIIpaBieHuA [4]. ITO MOKHO cKasaTb
TajJleko He 000 BCEX CHCTEMaX CYMNCJIEHUSA CO CJOKHOM CTPYKTYPOIl.
Hampumep, 6mHOMMUATBLHBIE CUCTEMBI CUMCJIEHUA XOTA U MOTYT OOHAPYKHBATh
W WCIPAaBJIATL OIMMOKM B CBoeil paboTe, UWMEIOT CJAUIIKOM CJIOKHBIE
CTPYKTYDPBI, UYTOOBI X 3(PMEKTUBHO MPUMEHUTL B KAUECTBE CUCTEM CUMCJIEHUA
IJId YHHUBEPCAJTBHBIX BbI'—IHCJIHTQJIQfI, 3aTO OHHM MOTYT DpemaTb CJlIO0KHBIE
cmenmuanbHBIE 3aJaumW, TaKwWe, HANPUMeEpP, KaK CMKaTue U  3aIlura
uHpopmanuu. IIpryem 9TO OHHM  MOIyT [HejlaThb C  IIOBBIINIEHHBIM
OBICTPOZEICTBMEM U BBICOKOI HaIeKHOCTBHIO.

ITOSUIIMOHHBIE YUCJIA

,]IJIfI IIOSUIIMOHHBIX CHCTEM CUMCICHHUSA BaXKHBIM dABJIACTCA IIPUHIIUIL
NO3UYUOHHOCMU, KOTOPBHIH B3aKJIIOYAEeTCd B N3MEHEHHAX KOJWYECTBEHHOI'O
3HAUEHUA UMD B 3aBUCUMOCTH OT UX HO3UIUNA. OTU MO3UIUU OIPEHeIIIOTCS
pa3padamu uucna. Kaxpasa mudpa dmcia uMeeT CBOM paspsn, B KOTOPOM OHA
HaXOAWUTCA WM KOTODPBIA OTJIMYAETCA OT APYTUX DPa3PSALOB CBOUM HOMEPOM.
ITpuHIIUIT TO3UITMOHHOCTH IIO3BOJIAET JEeTKO, C IIOMOINbI0 CPaBHUTEILHO
He0OJIBITIOr0 KOJIMUYEeCTBA UMD U MO3UIUI, KaKVe OHU 3aHUMAIOT, M300pasuTh
Ja1000e OOJbIIIoe HATYPAJIbHOE UMCJIO. JTO BaKHOE CBOMCTBO MO3UITMOHHBIX
CHCTEM CUMCJIEHVA, KOTOPOEe IMIMPOKO UCIIOJL3YeTCA HA IPAKTHUKE.

KonnuecTBO paspsamoB MOSUIMOHHOTO YMCJIA XapaKTepuayer ero OauHy. B
OOJILINTMHCTBE CJIydYaeB UMCJIa ONHOM M TOH JKe CHUCTEeMbI CUWCJICHUSA WMEIOT
OIVMHAKOBYIO IIMHY. I103TOMY OHU JIETKO pas3nvaloTca MeKay coboii. Taxwme
Yymcjaa Ha3bIBAIOTCA pasHomepHuimu. OMHAKO dTa IJIMHA M COOTBETCTBYIOIIEE €i
KOJIMYECTBO Pa3pPAZOB B OOIIEM cCJiydyae [JIA PA3HBIX YWCEJ OTHON U TOH Ke
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HOSHHHOHHOfI CHUCTEMBbI CUHNCJIEeHHUA MOTYT 6I:ITI: Pa3HbBIMHA. Taxkue umciaa c
HEpaBHOMEDHOU [JIMHOW HA3BIBAIOTCA HEPABHOMEPHbLIMU. OTO TPUBOAUT K
TOMY, YTO BOSHHKAET 3aJada WX PACIO3HABAHUA. ITa 3a4a4a PeIIaeTcs IyTeM
n300paskeHusi Ynuceja B BUAe NPeuUKCHbLX KOAOB, TO €CTh KOIOB, B KOTOPBIX
KakIoe KOJOBOE CJIOBO He SIBJISETCS HadajiOM APYroro KOZOBOI'O CJIOBA 3TOr'O
Koma. Tak, KomoBhIe CJIOBa, IMpeAcTaBiaAtomiue coboit uucaa 000, 0010, 01100,
co3maloT MpeUKCHBIN Kom, a cioBa uam umciaa kKoma 00, 001, 0101 me
CO3IAI0T ero, MOoCKOJbKY caoBo 00 sBaseTcs HauajaoM cjoBa sToro xoma — 001
¥ IIOTOMY HEe MOXKEeT OBITh BBIJEJIEHO KaK CAMOCTOSATEJIbLHOE CJIOBO.

51 paBHOMEPHBIX UMCEJ 3aJada pPAacllO3HABAHUA WMeEeT 3HAUUTEILHO
0ojiee IIPOCTOM BHJ, IIOCKOJIBKY €€ pellleHne IIPOMCXOAUT IIyTeM IOoacYeTa
KoanuecTBa nudp B umciae. Ecam 5TO KOJMYECTBO OyaeT PABHATHCS IJINHE,
KOTOpas IJIs BCEeX UMCEeJ ONMHAKOBAsT, TO OHO CUMTAETCA HaWmeHHBIM. Jlajbiire
JUITh HeoOXOAMMO OyZeT BBIZEJIUTHL €r0 M3 APYTUX YKMCceJ TaKOU Ke IJIUHBI.
Hampuwmep, paBHomepnbie uwmciaa 00, 01, 10 m 11 jerxo pacmosHaroTcHd,
IIOCKOJIbKY MMEIOT ONUHAKOBYIO IJINHY, KOTOpPas COCTOUT M3 ABYX nupp. Ilpu
HaJIWYNK B YNCJIe B IIpoilecce ero ()OPMHUPOBAHUS ABYX IU(PP OHO CUHUTAETCS
chopMUpPOBAaHHBIM.

CTPYKTYPHBIE 3JIEMEHTHI ITOSUITMOHHBIX CUCTEM CUUCJIEHUA

JIiobasa cucmema cUUCJIEHHUS, B TOM UHCJIe WM MO3UIMOHHAS, B OOIIEM BHUIE
B CBOEM COCTaBe [OJIKHA KMETh KOHEUHOE MHOMKECTBO HEOTPUIIATEIbHBIX
yucea — Ouana3oH, KOTOPBLIM oOHa Komupyer. B Hero o0d3aTeJlbHO B
IMOBUIMOHHBIX CHCTEMAaX CUMCJIEHUSA BXoauT umcyo 0 m masbllle ymesaa Hadaaa
HATYypPaJbHOTO PALA, KOTOpble HaumHATCA ¢ 1. Kpome TOro, B IMOSUIMOHHYIO
CHUCTEMY CUUCJIEHUS BXOIUT €Ille HYMepPAUUOHHAS, WU YUCA08As, QYHKIUA, C
IIOMOIIBI0 KOTOPOI 3TH UMCJa HYMEPYIOTCA, a TaKKe aa(asum — KOHEUHOe
MHOXKECTBO Iu(pP, M3 KOTOPLIX COCTOST KOJOBbIe MN300pPaKEHMUs UYNCEeI, U
ozparHuieHus Ha 3HaUeHUE 1udp.

Huna nupp andaBuTra xXapakTepHBIM NPU3HAKOM SABJIAETCSA TO, UYTO OHU
HAUMHAIOTCSA C HYJS W OAJbIle HUAYT KaK Pl HATYyPAJIbHBIX UNCEJI, TO €CTb
nudpsl andasura umeror nmopAnok 0, 1 ... . Cpenu sTux mudp He MOYKET XOTA
ObI oOmHAa OBITH MpoOmyIlleHHOUW. Hampumep, n[Jaa HauboJee IIPOCTOH U
PacIopoCTpaHEeHHON HAa CerogHs B UeJOBEUYECKOM OOIIeCTBE IIO3UIMOHHON
CHUCTEMBI CUMCIEeHUA — AecATHUHOUN - ajmdasut umeer 10 mupp — 0, 1, 2, 3, 4,
5, 6, 7, 8, 9, cpemu KOTOPBIX 00A3aTeJbHO OyAeT HYJb. TOJBKO B 3TOM
ciayuae, KaK TIOKa3bIBaeT Teopuss OOOOIMEeHHBIX TMO3UITMOHHBIX CHUCTEM
CUMCJICHUSI, MOJKET ObITh IPOM3BEAEHO KOAMPOBAHME BCEX UYMCEJ] HAYaJIbHON
yacTu (ompemessieMOl AuMamas3soHOM) HaTypajabHoro paza ( ). Haawuwme mynsa B
andpaBuTe W auanasoHe (KoAe) uUMCeNT ABIAETCSA HEeOOXOAUMBIM YCJIIOBUEM
TIOCTPOEHUSI CUCTEMBI CUMCIeHUus. Eciu KaKOH-TO KOJA He CONEpP:KUT CHUMBOJIA,
0003HAYAOIIEr0 HYyJb, TO MOXXHO YBEPEHHO YTBEPXKIATh, YTO JTOT KOI HE
ABJAETCA MO3UITUOHHOU CUCTEMOM CUUCIEHUA.

Yucygo »stmx pecaty nmudp OaAd [OeCATUYHON CHUCTEMBI CUUCJIEHUA,
Has3bIBaeMOIl TaKiKe ecmecmeeHHOll, WIU CHeneHHOoll, CUCTeMON CUMNCICHUS
nuMeeT HasBaHUe ocHo8aHus. Takum ke ocHoOBammeM OymyT u umciaa 2, 3, 4,
5..., sagmatomme uwmcjao 1udp B amdaBUTaX IBOUUYHON, TPOUUHOI,
YeTBEPUYHOM, NMATEPUYHON M TAK Oajiee CUCTEeM CuucjiaeHus. Taxwme CHCTEMBI
CUNCJIEHUs OIpelesieHbl KaK O00HOpOOHble CHUCTEeMBI cumcieHuda. HWx ele
HAa3bIBAIOT CMENneHHuIMU  cucteMamMu  cuuciaeHus. OcHoBaHme  3amaeTr
KOJIMUYECTBO IU(MP C ydyeToOM HYJA, KOTOPhble mMmeeT aa(aBUT TOW HUJIM WHOU
cucTeMbl cunciaeHusi. IlosToMmy MakcumaiabHasa nudpa B aapaBuTe NeCATUUHON
CHCTEMBbI CUMCJEHUA U el HO,B;O6HI:IX OCTaAJIBHBIX €eCTeCTBEHHBIX CHCTEM
cuucJeHusa OymeT Ha eIUHUIY OOJbIle ee OCHOBAHUS.

I/IHTepeCHO, aTo B HEIIO3UIIMOHHBIX cucreMax CcUHucJJIeHuda HYJb
orcyTcTByeT. UTOOBI IIOHATH 3HAUYEHME HYJISI M COOTBETCTBYIOIIEr0 €My IIyCTOrO
MHOJKECTBa, HYKHO OBLITO M300pecTy IMO3UITMOHHBIE CHCTEMbBI MCUMCJIEHU, a
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AJId  9TOro OOJIMKHBI ObLITHT HpOﬁTIfI ThicAYM JieT. IlOoBMIIMOHHBIE CHUCTEMBI
CUMCJEHUSA W CUeT Ha UX OCHOBE HEBO3MOXKHBI 0e3 HYJIA. HO3TOMy HYJb
ABJSAETCA ONHOU U3 (I)YH,B;aMeHTaJIbHBIX OCHOB COBPEMEHHOI'O IIO3UIIMOHHOTI'O
cueTa U OCYLIECTBJIAIOIINNX €TI0 IIO3UIIMOHHBIX CUCTEM CUMCJICHHU.

OMHOPOIHBLIE CUCTEMBI CHUCJIEHUA

C'-II/ITaeTCﬂ, YTO IIE€PBBIMHU IMOSUIITMOHHBIMU CHCTEMaMM CUMCJIICEHUA, KOTOPbIE
IMOJIyYMJIM PACIPOCTPAHEHNE HA IMPAKTHUKe, OBbLIN IATEePUYHAS W JeCATAYHAS
CHCTE€MBI, KOTOPBLIE BXOIAT B KJACC ONHOPOZHBLIX CHCTEM CUMCJICHUSI,
ABJIAIOITUXCA HpOCTefIH.IHMH IIO3UIIMOHHBIMU CHUCTEMaMMU CUNCJIIEHUAd. IToz:ke
cpear OOHOPOOHBIX CHCTEM CUHMCJJICHUA IIOABUJINCH ABOMYHAA, BOCbMEpHUYHAaAA,
mecTHagaTepuYHaa n apyrue HOIIO6HBI€ nM CUCTEeMBbI CUHCJIEHUd.
XapaKTepHBIM CBOMCTBOM TaKMX CHUCTEM CUMCJIEHHUS SBJAETCS TO, YTO KAXKIAsd
13 HUX MMEeT ONUHAKOBYIO AJINHY ()OPMUPYEMBIX €0 UHCEJl.

B mecATuuHOM crucTeMe CUMCICHUA KaxKJoe HATYyPAJIbHOE UHCJIO C IIOMOIIbIO
HyMepaluoHHOU (GYyHKIUU MOYKHO IIOJATh B BUJe CYMMbLI IpOU3BeAeHUI nudp
9TOr'0 UYMCJIA, HAUMHAA C MUQPBI HYJIEBOro paspsanga, Ha cremnedb umciaa 10 c
mokazarensamu crtemenum 0, 1... . 9TuM IOKasaTelAM OTBEUAlOT HOMepa
paspamoB uwmcyaa. Hampumep, uwmcao 123 mecaTUUHON CHUCTEMBI MCUUCIEHUS
MOXKHO IIOJAaTh B BHJE BBIPAYKEHUS, KOTOPOe H300pakaer TaKyIo
HYMepaIruoHHYI0 (PYHKITUIO:

1-10% +2-10' +3-10°.

IIpu sTom mudpsl B 31O QyHKIUM orpaHmueHBl B mpexpenax or 0 mo 9. B
CHUCTeMax CYHCJIEeHUsaA C [JIPYyTMM OCHOBAaHMEM OrpDaHWYEHUs Ha IuQpHI,
KOTOpBIE WCIIOJIB3YIOTCS B HHUX, OyOyT APYIrMMH, HO OHHM O00S3aTEJILHO
cymiecTByoT. Hanpumep, B camMoii TPOCTOM Ha CETONHA IIOSUIIMOHHOM CUCTEME
CUMCJIEHUsI — ABOUYHOI, TO €CTh B CHCTEMe, OCHOBAHME KOTOPOIl paBHAETCS 2,
nudpsl MOTYT HOpuHUMAThH 3HaueHme TOJbKO O m 1. Torma umcmo 123 B
IBOWUHOM cucteMme OymeT umetrh Bum 1111011,

Huamnmas3oH meCATHUYHON CHCTEMBI CUMCJIEHUS paBHsieTcA cremeHu umciaa 10,
MOKa3aTeJb KOTOPOTO OIpeneasieTcss KOJWUECTBOM paspsmoB deCATUYHOTO
ypcaa. J[uMamasoH uUncesJl CHCTEMBI CUNCICHHUS, KOTOPOMY IIPUHAMJIECHKUT
mecsatuuHoe umeyao 123, oueBuaHo, paBuaerca 1000.

B mo3ummoHHBIX CHUCTEMAX CUMCIEHUSA KaKIbIil paspdA] MMeeT CBOU &ec.
ATOT BeC AJIA MeCATHUYHOMN CUCTEMBI CUmMCIeHUuA OyaeT paBHATLCA cremenu 10 ¢
TmoKas3aTeJeM CTelleHUW, KOTopas paBHsSeTCcsI HOMepy paspsna, Bec KOTOPOro
omnpegensierca. I[s1 BBIMIENPUBEAEHHOrO IIPUMepa Beca HYJIEBOI'O, IIEPBOr0 W
BTOPOTO paspsamoB OyAyT paBHATbCSA cTemeHm 10 ¢ mokasaTesieM CTemeHU
coorBercTBeHHO 0,1 m 2. To ecTh B 9TOM HEeCATUYHOM YMCJIE BeC HYJIEBOTO
paspaza paBuAeTca 1, a Bec KaKIOro CJIeAVIOIIEro paspsana YBeJIUUYUBAeTCAd B
10 pas u coorBeTcTBeHHO OymeT paBHATHCS 10 m 100 mjsa mepBOro m BTOPOTO
paspAIoB.

Oxuako Bec pa3psada B HEKOTOPBHIX 0O0Jiee CJIOMKHBIX CHCTEMaX CUUCJIEHU
TEPSAET CBOE IEPBOHAYAIBHOE COAEPKaHWE, HO 3aTO IOSBJSAETCSA BEC UU@PbL
9TOTO paspAma. OTOT Bec IA Kaxaol mudpbl paspAza wus3odpakaer ee
KOJIMYECTBEHHOE 3HAUEHNE, KOTOPOE MOXKET OTJIMYATBHCSA OT 3HAYEHUMN APYrux
mupp oToro paspama. OFHAKO OJIA HOEeCATUYHON, MOBOWMYHON W JIPYTHUX
MOLOOHBIX CHCTEM CUMCJIEHHSI OH PaBHAETCS Becy paspazna. IlosTomy miast sTmx
CHCTEM CUMCJIEHUS MOXXHO T'OBOPHUThH O Bece paspdAna, MOHMMAS IIPU 9TOM BEC
mudpsl, ¥ HA060POT, TOBOPA O Bece IMUPPHI, MOMKHO MOHMMATH IIPW STOM Bec
paspsdana.

Kpowme Beca nmudpsl paspsana, OyzeM paccMaTpuUBaTH €Ille U €e CYMMAPHbBLI
BeC B 9TOM pa3psne, KOTOPBIY mMMeeT BUJ CYMMbBI BeCOB BcexX HU(Dp, MEHBITUX
nudpsl JaHHOTO paspana. VIx xoamduecTBo ¢ yueroMm 0 OymeT TakmMm, KOTOPOe
oTBevaeT IMu(dpe UMcIa 9TOTO paspsmaa.
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Cymmapnubiii Bec mudpsl 0 Bcerga Oyzer paBHATHCA 0, ITOCKOIBKY
TMOJIOXKUTENbHBIe TUMPHI, uTo OyxyT wmenbire 0, orcyrcrBytor. IMuppa 1
TOKAa3bIBaeT, UTO B paspsijfie, K KOTOPOMY OHA IPUHAJIEKUT, MOIKET OBITh
JUIb 00Ha MeHbINas Hee nmudpa — 0, Bec KOTOPOH B JaHHOM cJydae U OyneT
cymMmapHBIM BecoMm nudpsl 1. Iludpa 2 Oymer morkaswpiBaThb, UTO MEHBIIUMU
Hee OyxyT dge nudpsl — 0 m 1, Beca KOTOPHIX HIPU CYMMWUPOBAHUM U CO3AIOT
cyMMapHBIN Bec mudpbl 2. [eficTBHe KAaHHOTO HPABMJIA PACIIPOCTPAHSIETCA U
Ha OCTaJbHbIe MU(PHI YUCJA.

Hanpuwmep, nna nmudpsr 2 gecarmunoro ymciaa 123, KoTopad TPUHAJIEIKUT
K IIepBOMY paspsny, CyYMMAapHBLINI Bec OyIeT COCTOATHL M3 CYMMBLI BECOB ABYX
menbmux mupp — 0 m 1. Bec kKamoir m3 Hux pasHsAerca 10, To ecTb
cyMMapHBIE Bec nubpsl 2 uyuciaa 123 O6yxer paBHATbCa 20. OueBHMAHO, UTO
CYyMMAapHBIZI Bec IMudpPhLI 3 HyJaeBoro paspsana uwuciaa 123 OymeT cCOCTOATH U3
BecoB Tpex MeHbIMux mudpp — 0, 1, 2, KoTophblie B 3TOM pas3psle paBHSOTCA 1.
ITosTomy ona Oymer paBHATHCA 1+1+1=3. CymmapHbI# Bec mudpsl 1 BTOpOTO
paspsiia B COOTBETCTBUU C BBIIIECKA3aHHBIM OyJeT COCTOSATh U3 Beca
mpeniecTByiomieit e mudpsl 0, KoTopas pasusaercsa 100.

Taksxe B TakoM JecATHUHOM uwuciie, Kak 202, Bec nmudpsl 2 HYJIEBOTO
paspanza paBHserca 1, mudper 0 mepBoro paspama — 10, mudpsl 2 BTOpOTo
paspaza — 100, a cymmapHbBIe Beca 3TUX IUPP OYAYT PABHATHCI CyMMaM
KOJINUeCTBEHHBIX 3HAUEHMWII MEeHBINMNX HUPpP, KOTOpble IPUHALJIEKAT K ITUM
paspagam. Tak, B HyJeBOM paspame Iudpa 2 uUMeeT CYMMapHBIN Bec,
KOTOPBIH COCTOUT M3 ABYX KOJMYECTBEHHBIX 3HAUEHUU MeHbInuX nudp, — 0 u
1. Ix Beca, O4eBUAHO, PABHAIOTCA 1, M IOITOMY CYMMAapHBIA Bec IUDPHI 2
oymer paBHATBCA 2. CoOTBETCTBEHHO B IIepBOM paspane numppa 0 mmeer
CYMMAapHBIN Bec, KOTOpPHIHA paBHsAerca 0, mudpa 2 BO BTOPOM pa3pane MMeEET
CYMMAapHBIN BeC, KOTOPHI cocTouT m3 BecoB nudp 0 m 1, To ecTh paBHAETCA
200.

YHUTAPHASA CUCTEMA CUUCJIEHUSA

Cpenu cucTeM CUHNCICHHSA MepeXOqHOe MEeCTO MEXKIYy IO3UIIMOHHBIMU U
HEMO3UIIMOHHBIMHN CHUCTEeMaMU CUYHCJIEHUA 3aHUMAaeT CHCTeMa CUNUCJIEeHUA C
andasutoM nudp, KOTOPHINA COCTOUT M3 OXHOU HUMPHI — HYJL. ITO 3HAUUT,
YTO OCHOBAaHME U AMAINa30H UMCEJ BTOM cucTeMbl paBHAeTcsa 1. Taxkasa cucrema
CUMICJIEHUSI MHOTJa HasblBaeTcsa yHumaphou. Hanuuwme B ee andasure samims
HYJA, TO €CTh OAHOU HuU(pPBI, IPUBOIUT K TOMY, YTO, HAIIPUMEP, YUMCIO U3
TpeX paspsamoB YHUTAPHOM CHCTEMBI UCUNCICHUA OyIeT MMeTh BU]

0-2+0-1'+0-1°=0.

Takass cucTeMa CUYWCIEHUSA KOAUPYET JIWIIL ONHO HAYAJIBHOE YHCJO
HaATypaJbHOTO psga — exmuuily. Ilpu sTom Bec 0 KaskIoro paspsjga paBHSIETCS
1, a ero cymMapHBIi Bec Oymer paBHATHCA 0.

Kazamocsr ObI, uTO yHUTapHasd CHUCTEeMa WCUYUCIEHUA HE MOKeT HMEeTb
MPUKJIAJHOTO0 3HAUEHUSA W3-3a TOT0, YTO KOAUMPYeT Juilh oxuo uymciao — 1. Ho
9TO He TaK. ITa CHUCTeMa MCIIOJH30BajiaCch paHee U WCIOJL3YeTCA CEerogHs B
COBpeMeHHOU IU(MPOBONM TeXHUKe IIPU IIOCTPOEHUN pPAa3JIUYHBIX HAJEKHBIX
yCTpOfICTB aBTOMATUKU W BBIUNCJINTEJILHON TEeXHUKH, IIOTOMY YTO OHA MOJKET
OBITH TOJIaHa C MOMOIIBIO TAK HA3BIBAEMOTO YUCJO-UMNYJAbCHO20 Koga. B aTom
KOZe KaKJoe UYNCJO wu300paskaeTcad C TOMOINBIO IIOCJIEZOBATEIHHOCTHU
UMIYJIBCOB, KOJUYECTBO KOTOPHIX PABHSIETCSA PA3PAAHOCTH STOTO UHMCJA.

Tak, B BBIIIENPUBEIEHHOM IIPUMepPe YHUTAPHASA CHCTEMa CUMNCJIEHUS B
pearbHOM YCTPOMCTBe TIpeACcTaBieHa TpPeMs BecaMu, PaBHBIMEU 1, TO ecThb
TpeMsa UAYIMIUMHU APYT 3a ApyroM wMmnyabcamu. OmHAKO CyMMapHBIH WX
KOJIMYEeCTBEHHBIA HOSHHHOHHBIﬁ 9KBUBAJICHT ocTaercda PaBHBIM 0.
Nudpopmamusa Ke 0 KOJUUYECTBE XPAHUTCA B IEPETAHHOM UKCJIe WUMIIYJbCOB.
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ATO YMCJIO0 MPEACTABJIAET HETMO3UITMOHHBLIN SKBUBAJEHT KOJMUUYeCTBA. [JIaBHBIN
HEIOCTATOK WCIIOJIB30BAHUA TAKOM CHCTEMBI MCUUCICHUS — 9TO 3HAUUTEIbHOE
CHIKeHUe OBICTPONEeCTBUS YCTPOMCTB, KOTOphIe ee mpuMeHsaioT. Ho Tam, rae
ObICTpOZeiicTBME He UMeeT O0co00T0 3HaueHUA, YHUTApHAs CHUCTeMa
WCUUCJIEHUS MOKeT OBITh mocTaTouHO d(h(GEeKTHUBHON OJaromapsa BBICOKOM
HaJeKHOCTHU allllapaTyphl, pa3paboTaHHoOl Ha ee OCHOBE.

HEOOHOPOOHBIE CUCTEMBI CHUCJIEHUA

B PacCMOTPEHHBIX BBIIIIE€ IIPMMEPax IMO3UIIMOHHBIX CHCTEM CUMCJICHUSA BeC
paspsijga OIpemessieTcs CTEIEeHbBI0 OCHOBAaHWUA. OITO HamboJjiee IIPOCTOH U
IIMPOKO IIPHUMEHAEMBII HA IMIPAKTHKE CIOCO0 IIOCTPOEHMS TAKHX CHCTEM
cunciaenusi. Ho Becrpeuarorest u 6ojiee CJIOMKHEBIE, U B TO K€ BpeMs MHTEPECHBIE
UL TIPAKTUKU He00HOPOOHble CUCTeMBI cuucyieHus. OCHOBOHM 3TUX CHUCTEM,
Kak ¥ paHee, SABJSIOTCA HaTypajJbHBIE UNCJIa, OJHAKO Beca PaspsagoB B HUX
3amaroTcsa 6ojiee CIO0MKHBIMU CIIocobaMM, UeM B OJHOPOIHBIX CHUCTEMAaX.

Hampumep, MOXHO IIOCTPOUTh CHUCTEMY CUMCJIEHUS, KOTOPAs OCHOBBIBAETCS
Ha IIPOCTHIX YMCJIaxX, Takux, Kak 1, 3, 5, 7.... . 9ro OymeT Tax HasbIBaeMas
IMOJINAANYEeCKas CHCTeMa CUMCIeHUA. Bo3bMeM B 9TOM CHCTEME CUMCJIEHUS IJIs
HYJIEBOT'O Pas3pAna OJHO OCHOBaHMe — 1, [JIs IepBOro paspsiga IBa OCHOBAHUS
— 1 u 3, gna Broporo paspazna Tpu — 1, 3, 5 u Tak gamee. M3 3TOro BLIXOIUT,
uyTo ajpasutr nudp IS HyJIeBOrO paspsaga OymeT COCTOSATb M3 OSHOM Iu(pPBI —
0, nnsa mepBoro paspsama u3 Tpex nudpp — 0, 1, 2; BTOporo paspsama w3 MATU
mupp — 0, 1, 2, 3, 4; Tpervero us cemu — 0, 1, 2, 3, 4, 5, 6.

Beca paspsamoB mpu 5TOM HOJIYYHM KaK IIPOM3BEIEHHUS B3SATBIX B KaXKIOM
paspsme ocuoB. Torga Bec HyeBOro paspsga OyaeT paBHATLCA 1, Bec mepBOro
paspaza — 3, Bec BTOporo paspaza — 15.

CootBercTBeHHO uncyo 220 GymeT mMeTh TaKoi BUI:

2.5.3-.1+2-3-1+ 0-1.

B fgecarmuHOll cucTeMe WCYMUCIEHUSA HTO UUCJIO, OUEBUIHO, OYyIeT
paBuHATEca 36. CymmaphbIii Bec ero mudpbl 0 B HyJeBOM paspsane Oymer
paBuATEeA 0, udpsl 2 mepBoro paspama — 6, mudpsl 2 BTOPOTO paspama —
30. IlosTOMy KOHEUHBINI PE3YJbTAT IIOCJE CYMMHPOBAHUS BCEX CYMMAPHBIX
BecoB OymeT paBHATbCI 36. Hawmbosblliee YMCIO B 9TOM CUCTEME CUUCICHUS
MoJiyuaeTcs IyTeM I[OJCTAHOBKM BO BCe paspsagbl YKWCIa MaKCUMAaJbHBIX
BO3MOJKHBIX AJA HUX mupp — 6, 4 u 2. B urore moayuyuM OeCATUYHOE UNCJIO
104. CoOTBETCTBEHHO [OUANA30H YMCEJ, CYIIEeCTBYIOIMX B JTOH CHUCTEME
cuncJeHus, oymer paBuaaTbea 105.

TTonyuenuass HEOAHOPOLHASA CHUCTEMA CUUCJIEHUS XOTS U OJM3Ka IO CBOeit
CTPYKTYyPEe K OJHODPOAHOU MJEeCATUYHOM CHUCTEMEe, HO BCE JKe WMeeT u
cylecTBeHHbIe OT Hee oTauumA. OcHoBaHuil B Heil He OSHO, a HECKOJbKO.
Taxkke andaBur nudp msMeHsercss OT paspsga K paspany. CoOTBETCTBEHHO U
UX Beca W3MEHATCA He [0 3aKOHY CTelNeHW, KakK 35TO HWMeeT MeCTO B
MEeCATUYHOM CHCTEeMe CUHMCJeHWs, a 3a 00jee CJHOKHBIMU IIPAaBUJIAMU.
CTpyKTypa 9TOH CHCTEMBI CUUCIEHUS CONEPIKUT M3OBITOUHYIO0 WH(MOPMAIIUIO,
OIHAKO WCII0JIE30BAaTh €€ 3(h(PeKTUBHO [JiA OOHAPYIKEHUA U WCIPABICHUA
OIm0OK TPYAHO, TAK KaK B Hell OTCYTCTBYIOT (DYHKI[MOHAJIBHBIE CBSIZU MEIKIY
paspsgaMu Yucel.

CTPYKTVYPHBI ITOSUIITMOHHBIX CUCTEM CUUCJIEHUA
PaccmoTpum  Gojsiee  00CTOATENBHO CTPYKTYPHI CHUCTEM  CUMCJIEHUST,
00beIUHSAIONIE C TIOMOIIBI0O COBOKYIIHOCTH BXOAAIMX B HUX CBA3ell Bce
NPUHAAJIEKAIMe UM UYucjia B exmuoe Iesoe. OHM B aHAIUTUYECKOUN (dopme
OIIMCHIBAIOTCS UYMCJOBBIMU (HYMEpPAIMOHHBIMU) (QyHKIuAMU, andaBUTAMU U
OIrPaHUYCHUAMHU Ha KOJINYECTBA BXOAAIIINUX B HUX HHq)p.
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Ha pwuc. 1,2,3 mpuBefeHbl OPUMEpPhl CHUCTEM CUHNCICHUSA, CPEIN KOTOPBIX
HamboJsiee TpocTo¥ OymeT nBowuHas. OHA TpeACTaBIAET KJACC OMHOPOTHBIX
IIOSBUIIMOHHBIX CHCTEM CUMCJIEHHUSA, B KOTOPBIX OTCYTCTBYET €CTEeCTBEHHAadA
U30BITOYHOCTh MH(MOPMAIIUN, BhI3BAHHAA OTPAHUUEHUAMU B €€ CTPYKType. ITO
OymeT HamboJee IPOCTAasA M3 BCEX BO3MOJKHBIX CTPYKTYD CUCTEM CUMCJIEHUA 34
UCKJIoueHMeM yHurapHoii. Oma wm3o0pakeHa Ha puc. 1 B  Buge
MEepapXUUYECKOT0 JePeBa, COCTOAINETO M3 BETBEH M Y3JI0B, B KOTOPHIE 3TU
BeTBU TpuxomAT. Ee amamason P = 8 uwmcen. CTPyKTypa CUCTEMBI CUMCICHUSA
aeT B HATJIALHOM (hopMe ee IOJIHOE ONMMCAHME, TaK KaK HyMepalMOHHAS WIN
YgucJJaoBada q)yHRI_II/Iﬂ ,B;BOH'—IHOfI CHUCTEeMBbI CUHMCJIEeHHNAd ¥ OI'PAaHWYECHUA Ha
KoJuuecTBa ee 1udp B pasdpAfax UMCeJ — HTO TOJBKO MaTeMaTHUUeCcKasd 3alNch
ee CTPYKTYPHI.

IlepeBo maHHOM CTPYKTYphI oOpasyeTca IIyTeM pas0ueHuUs II0 Iaram
MCXOMHOTO MHOJKECTBA M3 8 3JIEMEHTOB Ha 2 IIOAMHOYKECTBA, KOIUPYEMBIX
nudppamu 1 u 0. Ira mporenypa UAET OO TeX IIOP, IOKA HA IOCJETHEM Ilare
pasbueHuAa He OyZeT MOJIYYEeHO IOAMHOMKECTBO, COCTOSAINEe U3 OIHOTO
anemMeHTa. Bce IBOMYHBIE Umcja IIPU DSTOM, KaK BUAHO M3 PUCYHKa 1, OymyT
UMeTh OAMHAKOBYIO [JWHY, a aJjdaBUT, KOTOPHIH HuX TOPOXKIAaeT, Oymaer
comep:kaTh aBe mu@psl — 0 u 1.

000

001

010

011

100

101

110

111

Pucynokx 1-Cmpyxmypa 080uuHOl cucmembvl CHUCLEHUS

W3 pucynka 1 BuAHO, YTO ¢ KaKJOTO y3Jia JepeBa BBIXOAAT POBHO OBE
BEPIIUHLI. ITO CBUIETEILCTBYET O TOM, UYTO B OAHHOM CHCTEME CUUCIECHUS
reHepupyeMasi Ha JAaHHOM Ilare pasbmeHusa mudpa He 3aBUCUT OT TOTO, KaKas
mudpa reHepupoBasIach Ha TpPembIAYINEeM Ilare, TO €CTh B ABOWYHOIN cHUCTeMe
CUMCJCHUA MeXIy NIudpamMm OTCYyTCTByeT (QYHKIMOHAJILHAS CBI3b. Ee
OTCYTCTBME TOBOPUT O TOM, UTO B CTPYKTypPE€ ABOWUYHON CHCTEMbLI CUMCICHUS
HeT u30BLITOYHOCTHM UM COOTBETCTBEHHO OHA HE SABJIAETCA ITOMEXOyCTOMUYMBOM.
Bce BosMOKHBIE BETBU B Hell, a 3HAUUT, WM YMWCJA paspelieHbl. Eciau XOTA ObI
OIHa BeTBb ObIJIa 3ampelneHa B JOepeBe, TO 00sI3aTeIbLHO ITOABUJIACHL OBI
U30BITOUHOCThE B CTPYKType [HepeBa U COOTBETCTBEHHO HOBas CHCTEMAa
cumncJieHus, 0ojiee CJIOMKHAA, UeM HMCXOMHAJI.

O6paTuM BHUMaHMWE Ha TO, UTO TaKoe Ke MMEHHO IepeBO pasOueHus Ha
KJIacChl 9KBUBAJEHTHOCTH, KaK Ha puc. 1, MOKeT WMeThb U APYyTue KOIbI,
Hampumep, Kox I'pes. Opgnaxo Jioboe JIpyroe KOAMPOBaHWE KJIACCOB

“Bicnux Cymly. Cepis Texniuni nayxu”, Ne4’ 2009 173



9KBUBAJEHTHOCTH, KOTOpPOE OTJIMYAETCA OT HMPUBEIEHHOr0o Ha puc. 1, y:ke He
OymeT oOpa3oBBIBATH CHCTEMY CUMCJIE€HWS, a OyIaeT IIPeAcTaBJIATH 0oJjee
CJIOYKHBIN KOXI, KOTOPBLIN (hOpMHUPYeT CJ0oBa, a He umcja. [[aa oOpasoBaHusa
yuceJ HeoOXOAWMO JUIL KOAMPOBaHME KJACCOB SKBUBAJEHTHOCTH HOMEpaMU
B BBINIEYIIOMAHYTOM IopAnke. IIpm sToM IepBBIII KJacC SKBUBAJIEHTHOCTU
o0si3aTeIbHO OOJIKeH obosHauathesa (0, a JOpyrme KJacchl JOJIMKHBI
KOOUpoBaThCcsad B mopsaaxe 1,2, .. , COOTBETCTBYIOIIEM HAYAJILHBIM UYHCJIaM
HATYypaJbHOTO psama. B sToM TpeboBaHWM 3aKJIIOUYAETCA OTJIUYNE UMCEe,
GopMUPYyEeMBbIX CHCTEMaMU CUHCJIEeHHUs, OT KOoMOWHAIIMI KOJOB He
ABJIAIOIIUXCSI cHCTEeMaMU CUMCJICHUS. At KOoMOUMHAIINHI MOTYyT
dopMUpPOBATECSA B JIOOOM TMOPAAKE U JIOOLIMM 3HAaKaMM, TO €CTh CHCTEeMOM
CUMCJICHUSA ABJSIETCA JAIeKO He KaKIBbIF KO, HO KaKIbIA KOJI B CBOEHl OCHOBE
UMeeT cucTteMy cuucieHus. Ha ee 0ase MOXKHO IOJYUYUTH HeOTPAaHWUEHHOE
KOJIMYECTBO PAa3JNUYHBIX KOJOB, KOMOMHAIIMYN KOTOPBIX ABJIAIOTCS CJIOBAMU, a
He UHnCJIaMH.

YucsoBaa (QYyHKIUSA, KOTOpasd 3aJaeT KOJWYECTBEHHBIA SKBUBAJIEHT
ABONYHOI'O UncJja, UMeeT BUJ

Ay = X, 12" x, 020+ xp20.

OrpaHnYeHUA OTHOCUTEJNHHO MUMP IPU 3TOM OYAYT
0<x <1,

i=0,1,.,n-1.

CTpyKTypBbI HEOZHOPOLHBIX CHUCTEM CUVCJIEHUS SBJIAIOTCA 0oJiee CIIOKHBIMU
¥ TIO03TOMY COJAEpPsKaT U30BITOUHOCTH. OHM MOTYT CTPOUTHBCA Ha OCHOBE
CMEIIIaHHOTO MU (DYHKIMOHAJIBHOTO UYKCJIOBOTO OCHOBaHWA. IlepBble M3 HUX
UMeIOT YucJja ¢ paBHOM AJIWHOU, a Jpyrue Cc HepaBHOM.

ITprumepoM HEOJHOPOAHBIX CHCTEM CUUCJIEHUS CO CMENIAHHBIM YNCJIOBBIM
OCHOBaHWEM, KOTOpble INHMPOKO IIPUMEHSIOTCS Ha  IIPaKTHUKe, eCcTb
daxTOpUATIbHBIE CUCTEMBI C YKUCJIOBON (HyMepannoHHOH) hyHKI[IeH

F=xnl+x, ;(n-D+...+ x,11 + x,0!

1 OTPAaHUYCHUAMU

Jurama3oH aTUX cucTeM ucumcaeHusa P =n!.

CrpyKTypa ¢ n =3 1MmaramMum pasbumeHus (HaKTOPUATbHON CHUCTEMBI
cumMcJeHUA [MOasa [OuanasoHa wu3 6 uwmcenm TmpeacraBieHa Ha pwuc. 2. Ee
0COOEHHOCTHIO OYyIEeT TO, UTO UKCJIO BETBEHM, BHIXOAAINUX C Y3JIOB Ha KaKIOM
YPOBHE CTPYKTYpPHI UJIM ITIare pasOueHus, OyJeT pasHbBIM — Ha IIePBOM YPOBHE
OHO paBHO 3, Ha BTOPOM - 2 U Ha TpeThbeM — 1. ITO 3HAUUT, YTO B AAHHON
CTPYKType WMEIOTCS 3alpelfeHHble BETBU, U B CTPYKType IOABISAETCA
n30BITOUHOCTh. Torza wWHGOPMAIMOHHBIMU DPa3pAgaMU ITOH  CHUCTEMBI
curcjaeHus OyOyT TOJBKO HEPBBIA M BTOPON paspAnbl, a HYJIEBON paspaAn B
JTaHHOM CJIyuae ABJIAETCA M30BITOUHBIM.

YucsoBasd (QYHKIOUA U OTPaHWUYEHUE [IJsA 3TOM KOHKPETHOM CHUCTEMBI
CUNCJIeHUud NMEIOT BUL

F =220 + 21! + x,0!,
0<x <i,i=0,1,2.
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ITonesnoit 0coGeHHOCTHIO (HAKTOPUANBHBIX CHCTEM WCUUCIEHUS SBJISETCS
TO, UTO OHU CIIOCOOHBI T€HEPUPOBATH IEPECTAHOBKU. ITO OOBACHAETCA TEM,
YTO B KAauyecTBe CTPYKTYpPhl MHOJKECTBA IEPEeCTAHOBOK  BBICTYIIAeT
dbaxTopuanbHas cucTeMa HCUWCJeHWs. Kpome IepecTaHOBOK, 3Ta CHCTEMAa
CUMCJIEHUST MOYKET TeHepUPOBaTh U APYyrue KOMOWHATOPHBIE 00BEKThI, TAK MU
WHaye CBA3AHHBIE C TIE€PECTAHOBKAMU.

Pucynok 2-- Cmpyxkmypa (paxmopuanvbHoll cucmembvl CHUCLEHUSL

Ha puc. 3 mpuBemeHa CTPYKTypa HEOTHOPOTHOM CHCTEMBLI CUMNCJICHHUS C
HepaBHOM IJIMHOM YMCEJI ¥ JBOUYHBIM ajahaBUTOM.

Pucynokx 3- Cmpyxkmypa cucmembl CHUCJCHUS C HePABHOUL OJUHOU Yuce

Muosxecrso uncea 00, 01, 10, 110, 1110, 1111 »TOil cUCTEMBI MUCUNCIICHUSI
ABJIAET €000ii TpPePUKCHBIN KOJ, IMOCKOJbKY HU OJHO M3 IPUBEIEHHBIX HAa
puc. 3 umcesn He SABISETCS HAUYaJoOM apyroro. IIpu sToM KamkIOMy UYUCITY
oTBevaeT mecaTmuHblii Homep 0, 1, 2, 3, 4, 5. 9Tu HOMepa MOKHO HaA¥NTH,
€CJI IIPMMEHHUTHh IIPABUJIO MX BBIYMCJIEHHUSA C IIOMOIIIBIO '-II/IC.TIOBOfI (I)YHRI_II/II/I.
IToCcKONBKY ZJIsT 9TOM CHUCTEMbBI CUMCICHUA He 3aJJaHbl IPaBUJIa TOCTPOEHUA, TO
ee cJemyeT OTHECTH K TaOJMUHOM cucTeMe.

CTPYRTYPHBIE CUCTEMBI CHUCJIEHUA

K HeoZHOPOOHBIM TOBUIMOHHBIM CHCTEMAaM CUWCJIEHUS OTHOCSATCS
CMpPYKMYypPHble CUCTEMbBI, OTIWYAIONNECS TEeM OT OCTAJbHBIX HEOSHOPOTHBIX
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CHCTEM CUUCJIEHWs, YTO B HUX HaOJMIoaeTca (PYHKIMOHAJIbHAS CBA3b MEXIY
paspamaMm uncjga. K HUM OTHOCUTCA KJjace (UOOHAYYMEBBIX CHCTEM
CUMCJIeHUsI, pPa3pabOTaHHBI B CEMUAECATHIE TOABLI IIPOIIJIOTO CTOJETUA
coBercKkuM yueHbIM A. II. CraxoBbiMm [1]. OTu cucTemMbl, KaK yKe OTMEUaJIOCh
BBIIIIEe, WMEIOT €CTECTBEHHYIO0 WU30BITOYHOCTH B CBOUX CTPYKTypaxX, YTO
II03BOJIAET MM OOHAPY’KMBATh OIIMOKYM B CBOEHW paboTe W mpu HEOOXOZUMOCTU
WX HWCIPABJATHL. B TO Ke BpeMsA 3Ta M30BITOYHOCTH HE HACTOJBKO OOJbINIad,
YyTOOBI CYIIECTBEHHO CKa3aThbCA Ha OBICTPOAENCTBMM W annapaTypHBIX
3aTpaTrax, WCIOJB3YIOIIUX €€ BBIUNCJIUTENbHBIX yCTPOHCTB. IlosTomy
duboHauumeBa CcuUCTeMa CUNCJIEHUA cHocobHAa craTh 06a30BOM A
BBIUVCJIUTEJIBHBIX CHCTEM U YCTPOMCTB, K KOTOPBIM IPEIBABIAIOTCA
TIOBBINIIEHHBIE TPe0OBAHMA B HANEKHOCTH pPAOOTBI, B TOM UYHCJIe U IJA
BBIUVCJIUTEIBHBIX YCTPOMCTB yHUBEpPCAJbLHOro Tuia. OcOOeHHOCTBIO 3ITOH
CHCTEMBI CUNCJIEHUA II0 CPABHEHUIO C PACCMOTDPEHHOI BHIIIE ITOJUATNUYECKON
HEOJHOPOAHO! CHUCTEMOI ABJISAETCA TO, UTO B HEU MEXKAY paspAlaMu ee Uuce
HabsromaoTcsA  (YHKIWOHAJIbHBIE CBA3M, MIPUBOAAINE K  CIIOCOOHOCTU
oO0Hapy:keHUA OmuO0K. TaKiKe 5TU CUCTEMBI CUNCJIEHUA DPEMIAIOT U PAX
IPpyrUxX 3ajad, HaIpuMep, CHOCOOHBI  3aIuInaTh WHAOPMAIWIO  OT
HeCAaHKIIMOHUPOBAHHOTO AocTyIma [5].

CrlenymomuMy TO3UIMOHHBIMY CHUCTEMAMM CUWCJIEHUA, OTHOCAIIUMUCA K
KJIACCY CTPYKTYPHBIX CHUCTEM CUMCJIEHUSA, ABJIAIOTCA OUHOMUANbHbLE CHCTEMBI
C IOBOMYHBIM U MHOTO3HAUHBIM ajdaButoMm [2]. OHHM ob6samaioT OGOJBIITON
U30BITOUHOCTHI0 M COOTBETCTBEHHO IIOBBIINIEHHON IIOMEXOYCTOMYUBOCTHIO U
WHTEJJIEKTOM. B OTJIMUME OT CHUCTEM CUUCJIEHWS, PACCMOTDPEHHBIX BBIIIE, WX
Yypcjaa UMEIT Pa3HYI0 IJINHY, TO €CTh OTHOCATCSA K KOJaM ¢ HepaBHOMEPHOM
JUIMHOM KOMOBBIX KOMOMHAIWI. JTOT (PAaKT 3HAUUTENHLHO YCJIOMKHAET PaboTy C
TaKUMU CHUCTEMAMM CUUCJIEHUS, ¥ II03TOMY OHM HEe MOTYT BBICTYyHAThH B
KaueCcTBe YHUBePCAJNbHBIX BBIUMCIUTEIbHBIX YCTPOUCTB, IO KpaiiHeil Mepe, Ha
JAaHHOM BJTale pPasBUTHUA BBHIUUCIUTENBHOM TexHuUKU. OHAKO Hajauyue
TIOBBIMIIEHHOTO WHTEJIJIEKTA IIO3BOJIIET CTPOUTH HA OCHOBE OTUX CHUCTEM
CUMCJIEHUsI  JOCTATOUYHO  CJIOJKHBIE  CIIENVaJIM3WPOBAHHBIE  YCTPOMCTBA,
HAIIpUMep, BBICOKOHAJEKHBIE CUCTEMBI CXKATHSA WH(pOpPMAIMU WJIN Ha OCHOBE
MHOTO3HAYHOM OWHOMMAJIBLHON CHCTEMBI CUNCJIEHHS CHCTEMBbI 00paboTKu
nzobpaskenuii. Kpome TOro, OHM TO3BOJAIT CTPOUTH BBICOKOHANEKHYIO
3JIEMEHTHYIO 0a3y IJIA BBIUMCINUTENHHBIX CHCTEM U YCTPOMCTB.

Paspaborannassi aBTOpPOM TeOpUS CTPYKTYPHBIX CHCTEM CUUCJIEHU
IIO3BOJIAET TeHepHupOBaTh U MHOMKECTBO JPYIUX CTPYKTYPHBIX CHCTEM
CUMCJIEHUS, PEIIAIONINX Te UJIN WHBbIE TEOPETUUECKNe U IIPUKJATHBIE 3a/aul B
HayKe u TexHUKe. [losTOMy OnmcaHHBIE BBHIIIE CUCTEMbBI CUMCJIEHUA ABJIAIOTCS
JIUIITH TIPENCTABUTENAMHU KJacCa CTPYKTYPHBIX CHUCTEM CUMCJIEHUA U MOTYT
TIOABUTHCS €Ile MHOTO WHTEPECHBIX APYTUX IOAOOHBIX CHUCTEM, XOTA UX
CUHTE3 ¥ WCCJIEeNOBAHVE B CUJIY OOJIBITION CJIOMKHOCTU, KAK IOKA3bIBAET OIBIT,
IIPEICTABJISAET JOCTATOYHO CJIOMKHYIO 3a1aduy.

HUCTOPUA CUCTEM NCHUCJIIEHUA

I/ICTOpI/I'-IeCRI/I II€EPBBIMHN BO3HHKJIM HEIIO3UIIMOHHBIE CHCTE€MbI MCUMCJICHMA. B
ux (GyHZAMEHTE JIEKUT KOJWYECTBEHHBIN NOAXOL K OINPENEeJeHUI0 YNMCia, B
KOTOPOM IIPpUAYMBIBAJIMCh MOJIA KOAMPOBAHUA Te€X HWJIN OPYIrmuX KOJINYECTB
oco0Oble 3HaKM-uncja. KaskaIoMy TaKoOMy 3HAKy OTBeUYaJl CBOM KOJMYECTBEHHBIN
sKBUBaJIeHT. Hampumep, B Tak Ha3bIBaeMONM pPHUMCKOII HyMepanuu 3HaK X
COOTBETCTBOBAJI KOJIMUECTBY 3JIEMEHTOB BO MHOYKECTBE, KOTOpPOe paBHsIochH 10.

B panpHeiinieM TaKUMU 3HAKaMM — UYHCJIAMHU TOJIb30BAJIUCHL TaKyKe U [JIA
moJyueHus Jpyrux uucej. Hampumep, ecau Iiepel 3HaAKOM X Cmasu.lacy
BEPTUKAJbHAA UEPTOUKA, TO moJsiyuanau 3HAK 11X, KOTOPBHIN 3HAUWJ, YTO OT
IecATH HYKHO OTHATH ENWHUILY, W Pe3YJIbTUDPYIOIlee KOJUYECTBO OyIeT
paBHATBCA 9. 3HaKu, momoOHBIe X, HA3BIBAIOTCA Y3a068bimu. OHU IITUPOKO
VICIIOJIB30BAJICh B HEIIO3UIIMOHHBIX CHCTEMAaX CUUCJIEHUd. Cﬂenye'r 3aMEeTUTh
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eIfe pas, YTO Cpeau STUX 3HAKOB He OBLJIO 3HAKA, KOTOPHIN OBl OTBEUAJ HYJIIO.
ITO CBUIETENBCTBYET O TOM, UYTO HYJb B TO BpeMs ellle He ObLI chopMUpOBaH
KakK 4YnucjJgo, a 3HauuT, He MOIJIO 6I:ITB TOorga MW IIO3UIIMOHHBIX CHCTEM
CUMCJIEHUSI U COOTBETCTBEHHO COBPEMEHHOU ITMBUIN3AIINA.

KoamuecTBo umces, KOTOpoe MOMKHO OBIJIO TMOJYYUTHL C IIOMOIIBHIO
HETIOBUIMOHHOTO0 KOAWPOBAHUA, W3-32 €r0 CJIOKHOCTA ¥ COOTBETCTBEHHO
OOJIBIIIOTO KOJWYECTBA UWCEJ, KOTOPhle HYJKHO OBLIO 3allOMUHATBL, OBLIN
OrpaHUYEHbl HECKOJBKMMM COTHAMKM M, KPOME€ TOro, Hana 3THMHU YMCJIIaMHN
AOCTATOYHO TPYOHO 6I:I.TIO BBIIIOJIHATH apI/Iq)MeTI/I'-IeCRI/Ie n JorudyeckKue
onepanuu. IlosTomy B pgajbHelllleM IIpU pPa3BUTHUM HAYKW IIOSBUJIACH
noTpedbHoCTh B OoJsiee 9()HEeKTUBHBIX CUCTEMAX CUUCJIEHUS, KOTOPbIe ObI MMeIHn
IIPOCTHIE IIPaBUJIa KOAUPOBAHUA UMCEJ U TEM CaMbIM HE OIr'paHMYMBAJIN 6]:1 nx
KOJITYEeCTBO, W JIETKO BBIIIOJIHAJJINM HaO HUMHU apI/I(l)MeTI/I'-IeCRI/Ie " JIOTUYECKle
omepanuu. TaKUMU CUCTEMaMU YUCeJI ObLIV NO3ULUOHHbLE CUCTEMEI.

BBIBOIbI

Takum 00pa3oM, CHCTEMBI CUMCJIEHWA W Ha WX OCHOBE DEIeHUA 3akau
KOJUPOBAHMS YUCEJI €ellle AajIeKO He 3aKOHUYMIN CBOE DPasBUTHE, a BOZMOIKHO,
JajKe Te pesyJbTaThbl, KOTOPhle WNMeeM Ha CerogHd, 9TO JIUIIL HAYAJIO
CEepbE3HOTO MOHUMAHUSA CYIITHOCTH CHUCTEM CUWCJIECHUS [JId MAaTeMaTUKU WU
9JIEKTPOHHBIX cucTeM. CerogHsa CHUCTEMBI CUMCIEHUSA B IPe0odJIafaronieM CBOEM
YncJie pelrarmT JINIINb 3aJa4YX BBIIIOJTHEHUA apI/I(I)MeTI/ItIeCRI/IX " JIOTUYECKUX
onepaunﬁ B JJIEKTPOHHBIX BBIUYNCJINTE/IBHBIX CHUCTEMAaX. Ho oun MOTYT aeJjiaTb
3HAYUTEJIbHO 0OJiee CJIOJKHBIE OIlepanuu, K KOTOPBIM OTHOCATCA W 3aJauu
cxarud I/IH(I)OpMaI_II/II/I, " 3ajgadyun HOMeXOYCTOIthII/IBOI‘O KOOUPOBaAHUA, U 3agaUun
muppoOBKU [OaHHBIX, W TaKWe HeOOLIUHBIE OIepalini, Kak TeHepupoBaHuTe
MaTeMaTUuecKuX o00beKToB. Ho ecam roBOPUTH BOOOINE, TO CHUCTEMBI
CUuncJjIeHnusa B HEABHOM BHae €eCTh TO, UYTO COCTaBJdAET (I)YHI[aMeHT BCel
IVUCKPETHON MAaTeMaTHUKU, IIOTOMY YTO OHU SABJISAIOTCA CTPYKTYPOI JIOOBIX ee
00'BEKTOB.

SUMMARY
NUMBER SYSTEMS IN COMPUTER TECHNICS

A.A. Borysenko, V.B. Cherednichenko*
Sumy State University, Sumy
Kharkiv National University of Internal Affairs, Sumy Branch

In the paper the problems, connected with the concept of a number and theory of
positional number systems, are considered. Number systems are classified and among
of them class of structural systems is noted separately.
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