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AnHomayusn

Anonpuenxo A.A., Heanuuya C.B., Kynuoaoa C.B. Illpeoopazoeamenv eeuyecmeenHvix
yucen c¢ pezyaupyemoun mouHocmolo. llpedcmaenena npozpamma-KoOH8epmMop GeuecmeenHblx
uucen 6 6azosvle no3UYUOHHBIE cucmemvl cyucienus (2, 10, 16 c/c) ¢ peeyrupyemoii mouHOCmMbio
Gopmuposanua  OpobHOU  uyacmu  npeobpazoéanno2o  uucaa. Onucamel  pacuiupeHHas
@DYHKYUOHATLHOCL  KOHB8EPMOpPA U  OCODEHHOCMU Peanu3ayuu UCNOIb3YeMblX al20pUmmo8
nepesooa ONUHHBIX Yuces U3 OOHOIL C/C 8 Opy2yI0 6e3 UCNONIb308ANUSL Pe2UCPO8 NPOYECCopd.

BBenenue

B cBs3u ¢ 6ypHBIM Pa3BUTHUEM BBIYUCIIUTCIBHBIX TGXHOJIOFI/If/'I, a TakKXKE€ C CXKCIHCBHO
NOBBIIIAIONIMMUCS TPEOOBAaHMSAMHU K TOYHOCTH BBIYHCICHHUI, BO3HHKAaeT HEOOXOAUMOCTb
ONEpPHPOBATh YHCIAMH C OOJBIIMM KiaccoM TodHOCTU. [lpu pa3paboTke mporpaMMHOTO
obecriedeHusl JJIi BBICOKOTOUHBIX BBIYMCIMTEIBHBIX CHCTEM, NMPOrPaMMHUCT BO BpeMs OTJIaJKU
IMpOrpaMMHOTO KOAa BBIHYKACH aHAJIM3UPOBATH IMPOMEKYTOUHBIC PE3YJILTAThI, IIPCACTABJICHHLIC B
BujJe Habopa MalIMHHBIX CJIOB. [IOCKOJBKY MalIMHHOE CJIOBO SIBJISIETCSI MO CYTH JIBOMYHBIM
YHCJIOM, TO YaCTO BO3HHMKACT CUTyalHs Koraa AJd YCJIOBCYCCKOI'O BOCHPUATHA HYKHO ABOUYHOC
YHCIIO MPEACTaBUTh B 00Jiee KOMIAKTHOM 16-pUYHOM BHJI€ MM BOOOIIE B BUJIE «UEIOBEYECKOT0»
necstuyHoro uucna [1]. OkaszaBHiMCh B TakOi CUTyalWdH, MPOrPAMMHUCT CIEHIMT 003aBECTHCH
HabOpOM MPOTrPaMMHBIX MHCTPYMEHTOB, B UHCJIE KOTOPBIX 005S3aTENbHO MPUCYTCTBYET Mporpamma,
IMMO3BOJIAIOIIAs BBIMMOJHATE MEPEBOJAbI YUCCII B PA3JIMYHBIC CUCTCMBI CHHUCIICHUA.

B nanHOM noknane mpeacTaBieHa MpPOrpaMMa-KOHBEPTOD, SBISAIOLIAsCS, MO MHEHHUIO
pa3paboTuuKoB (COOCTBEHHO, aBTOPOB JIOKJajaa), MPETEHJEHTOM Ha «IPOJBUHYTOCTH» IIO
OTHOIICHMIO K aHAJIOTUYHBIM [TPOrpaMMaM APYTUX pa3padOTUYHUKOB.

K Bonpocy akTyajibHOCTH CO31aHMsI IPOrPaMMbI-KOHBEPTOpPa

Wnes cozmaHust JAaHHOTO MPOTPaAaMMHOTO MPOAYKTa OepeT CBOe Hayajo B LIEJIOM ILHKIIE
WCCIIeI0BaHMH, TOATBEPKAAIOMNX (D (PEKTUBHOCTH Mepexo/ia K MOCTOMHAPHBIM (popMaTaM ducen ¢
TUIaBaroIei 3ansaToil [2—4], B xome paOOTHl HaJ KOTOPHIMH CTOSUIM 33J1a4d B3aUMOOOPATHOTO
nepeBoJia JECATUUHBIX JpoOeil B ABOMYHBIE C BO3MOYKHOCTBIO IMOJIYYEHHUS BEIIECTBEHHBIX YHCEI
BbICOKOM ToyHOCTH (BIUI0TH 0 10000 3Havammx mudp nocnie 3ansaTon).

[Ipexxne yem MNPUCTYHNUTh K CO3JaHHI0 COOCTBEHHOI'O MPOTPaMMHOIO MPOAYKTa, Oblia
OpenpuHATa TOMBITKA TOMCKa yXe TOTOBOM  MporpamMMmbl, MNpeJHa3HAue€HHOM  Juis
KOHBEPTHPOBAHUS JPOOHBIX YHCENT C HEOOXOAMMON TOYHOCThIO. OJIHAKO Cpeau MHOXKECTBa
PacCMOTPEHHBIX IPOrpaMM-KOHBEPTOPOB HE OBUIO HHU OJHOTO TMOJHO(PYHKIHMOHAIBHOTO,
MO3BOJISIIOIIETO 33/1aBaTh TOYHOCTH MPeoOpa3oBaHHOIO 4YHUCHA. BONBIIMHCTBO pPaccCMOTPEHHBIX
nporpamMM BooOIne He padoTanu ¢ APoOHBIMU yuciaMH. M3 yucna TeX MporpaMMHBIX MPOAYKTOB,
KOTOpbIE€ BCE-TAKM CHPAaBUIMCh C KOHBEPTUPOBAHUEM JPOOHBIX YHUCEN, MOXXHO OTMETHUTb,
Hanpumep, nporpammy «.:DOS:. IlepeBox uncen» [5] u onmaitH-cepBuchl: «CHCTeMa CUHUCICHHS
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onnaiie» [6], «Wolfram Alpha» [7]. Ho Bompoc TOYHOCTH MOJIydaeMbIX MOCIE KOHBEPTHPOBAHHUS
Apo0eii ocTaBajICs MO-MPEKHEMY OTKPBITHIM.

[Tpu 5TOM ClleyeT OTMETHTD, 4To oHjaiiH-cepBuc Wolfram Alpha, octaBui KOHKYpeHTOB
JaJIeKo 103311, TTOPaJ0BaB BO3MOKHOCTRIO MIPEICTABIICHHSI IBOUYHON APOOU ¢ TOUHOCTHIO 110 2066
cuMmBOJIOB. OITHAKO JaHHAs TpoIeaypa TpeOyeT OT TOJIb30BaTENs TEPIICHUS, MOCKOJIbKY H3-3a
OTCYTCTBHSI BBIOOpAa TOYHOCTH KOHBEPTHPOBAHMS PE3YJIbTAT BBIBOJUTCS MOPHHUIMUA M IS
noiydeHuss HoBoi mopuuu (ommus «[lokazaTh Oonblie TUQPP») NPUXOAUTCS KaxIbId pa3
OOHOBJIATH pe3ynbTar. [Ipy ATOM MOJYYEHHBIH pe3yNbTaT HPEACTABICH B BHJIE IpadUuecKoro
daiina, ¥ YTOOBI €T0 MCIIOJIF30BATh KaK YHCII0, HEOOXOIMMO JONOTHUTEIBHO MOAKIIOYATh CEPBHUCHI
pacro3HaBaHMs TEKCTA.

Kpome Toro, HE OJ]Ha U3 PAaCCMOTPEHHBIX aBTOPAMH MPOrPaMM-KOHBEPTOPOB HE YUHTHIBAJIA
0COOCHHOCTH TI€pPEeBOAA BEHICCTBEHHBIX YHCEJ, 3aKIIOYAIOIIMEcs B TOM, YTO OOJBIIWHCTBO
BCIICCTBEHHBIX YHCET HEBO3MOXKHO IMPEJICTABUTh B PA3IMYHBIX CHCTEMAaX CUUCICHHS OJMHAKOBO
ToyHo. [lodTOMY, BO3HUKAeT HEOOXOAMMOCTh MPEAHAMEPCHHOIO Yyd4eTa IOrPEHIHOCTH IIpH
MEPEeX0e MEXIy JCCATHYHOW M TBOMYHON cCHUCTeMaMH cuuciieHus. J[is Oosiee TOYHO# MpOBEpKU
pe3yiabTata HEOOXOAMMO MMETh BO3MOXKHOCTH BBIOOpA KOJMYECTBA 3HAYAIMX CHMBOJIOB TIOCIE
3ansaToM.

Takum oOpa3om, co3laHHas aBTOpaMH cOOCTBeHHas mporpamma-korseptop (bin-dec-hex
fractional number converter) nuiieHa yka3aHHBIX BbIIIE HEIOCTATKOB M (DAKTHUECKH CITOCOOHA
paboTaTh ¢ BEHIECTBEHHBIMH YHCIaMHU 000 mmuHbl (ycTanoBieHHbd mpenen B 10 000 mudp
MOJKHO PACHIMPSATH [0 MEPE HEOOXOAUMOCTH).

Oco0eHHOCTH Pa0OTHI M BO3MOKHOCTH
nporpammbl bin-dec-hex fractional number converter

Ha puc. 1 npencrasien untepdeiic nporpammer bin-dec-hex fractional number converter
(manee b-d-h converter) mpu KOHBepTHPOBaHUM YKCIIA T B ABOMYHYIO Ipo0b ¢ ToyHocThio 5 000
JTBOMYHBIX TTUPD.
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BpeMa BeINonHeHWA NpeobpasoBaHMa: 2108 Ke.

Puc. 1. UnTepdeiic nporpammel bin-dec-hex converter
B pexxuMe npeactaBiienns yncia 1t (16 3Havanux mudp) B 2 c/c
¢ TogHOCThI0 5 000 ABOMYHBIX pa3psa0B



B kauecTBe ocobeHHOCTEH porpammbl b-d-h converter MosKHO BBIACTHUTE CIACTYIOIINE:

1) Kpoccnaamgpopmennocms. ObecnieduBaeTCs TEM, YTO JIaHHAs MPOrpaMMma HalucaHa Ha
S3bIKE java, BUPTyalbHas MallMHA KOTOPOM MO3BOJIAET 3amyckaTbh mnpuiokeHuss kak B OC
Windows, Tak 1 B *nix-11o400HBIX CHCTEM.

2) pyoicecmsennviti unmepgetic. B CBI3M ¢ pOCTOM IUIAHIIETHBIX KOMITBIOTEPOB H
CCHCOPHBIX DKPAHOB, MPHUBETCTBYETCS HAIMYUWE OKPAaHHOW KIIABHATyphl, T.K. HE BCeraa
CTaHJIapTHAsl SKpaHHas KJaBuaTypa sBIsSIeTCd YAOOHOW B HCIOJIb30BaHUU. Takxke, OCHOBHBIE
(GYHKIIUHU POTpamMMbl IPOAYOIMPOBAHBI B KOMOMHAIIUSAX KJIABUIII JUISI OBICTPOTO BBI30BA.

3)  Peeynmupyemas  mounocms  npeobpasosanusi. 110Jb30BaTENO0  MPEIOCTABIISIETCS
BO3MOXXHOCTh CaMOMY BPYYHYIO BBIOpAaTh TOYHOCTH MPEOOpPa3OBaHUS YUCEN (KOJIUYECTBO TGP
nociie 3ansaToi) ot 0 (Tonbko nenas yacth yncia) 1o 10 000. ToyHocTh YKcaa MO YMOIYAHUIO —
1 000 wmdp.

4) Bedenue ucmopuu KOHEEPMUPOBAHUSL C 803MONCHOCMbIO coxpaneHus 6 ¢aite. Tlocme
Kax10il oneparuu, B mone «Mcropus omepanuii» A00aBISIOTCS CIEAYIOUINE CTPOKU: MCXOIHOE
YHCII0, HAallpaBJICHWE KOHBEPTUPOBAHMSI, PE3yIbTaT MpeoOpa3zoBaHusl.

5) 3aepyska ucxoonoco uucia uz ¢gaunra. He Bcerma yao0HO BBOIUTH YHCIa OOJIBINOWN
JUIMHBI BPYYHYI0, 0COOCHHO, KOTJ]a OHU SIBIISIOTCS pe3ybTaTaMu BhIYHMCIEHUH. B Takom ciyuae, ux
ynoOHee 3ammcath B (haiii. [Iporpamma mo3BossieT 3arpy3uTh Takoi ¢ailsl B moJie BBOIA YHCIIA.

6) Myavmuszorunolit unmepgpetic. Ilporpamma crocoOHa «00IIATHCS» € MMOJIb30BATEIAMHU Ha
PYCCKOM, YKPaWHCKOM, aHTJTHICKOM U HEMEIIKOM SI3BIKAX.

Hemnoxosxects mporpammbl b-d-h converter Ha aHanoruyHbie KOHBEPTOPHI MPOCTHPAETCSI
nanble ee (pyHKIIMOHANA U KacaeTcsl TaKkKe alNropuTMudeckoro 6asuca. [Ipexxae Bcero, mporpamma
HE UCHOJB3YeT MATeMaTUYECKHUE BO3MOKHOCTH MHKPOIPOIECCOpa, MOCKOIbKY MHUKPOMPOIIECCOP
HE CIOCOOCH TPOM3BOJUTH HACTOJNBKO TOYHBIE BBIUUCIEHHS. Bce maHHBIE mporpamma
MIPEJICTaBJIseT B BUEC CTPOK CUMBOJIOB, U TIPOU3BOAUT HEOOXOIMMBIE MPeoOpa3oBaHus, UCTIONb3YS
MEXaHHU3MBbI IIOCUMBOJIEHOW 00paboTku. Takue mporeayphl pealn3yioT IPOrPaMMHYI0 MAaTEeMAaTHKY
(T. €. Bce MaTeMaTHYeCKUe OIEpaIMU BBIMOJHSIIOTCSA KaK ONepalvy HaJ TEKCTOBBIMH CTPOKAMH),
CKOPOCTb BBIYMCIIEHHS KOTOPOM HUW)KE BBIYMCIEHUN C anmapaTHOW mnopanep:kkoi. OgHako mnpu
paboTe Jake ¢ MaKCUMAIbHO JUTMHHBIMU YHCIIaMU, BpeMsl KOHBEPTHPOBAHUS HE MpeBbIIIaeT 2—3
CeKyHJI (B CTPOKE CTaTyca MpOrpaMMbl peajn30BaH CYCTUYNK BPEMEHH BBIOJIHCHUS TEKYIISH
oTepaliy, 3HaYeHUsI KOTOPOTO TaKKE COXPAHSIIOTCS B UCTOPHUH).

BriBoasbl

B mocnennee BpeMst HaOIIOAAETCS POCT KOJUYECTBA CICIIMAINCTOB KOMITBIOTEPHBIX HAYK U
TexHoJorui. [loaToMy B By3ax Bce OOJbIlIEe YUCIO CTYICHTOB KOMIBIOTEPHBIX CIICIUATbHOCTEH
HAYMHAIOT W3y4YCHUE KOMIIBIOTEPHBIX HAayK C OCHOB HMH()OPMATHUKH, TIJI€ OHH HEIPEMEHHO
CTaJIKMBAIOTCSI C MPEJCTABICHHEM BEIIECTBEHHOTO YHCJIAa B PA3IMYHBIX CUCTEMax cYHCiIeHus. B
3TOM ciydae mporpamma Db-d-h converter moxer BBICTYNUTH HE TOJBKO B KadecTBe pabouero
MHCTPYMEHTA JUIs MPOTPAMMKCTOB HMJIM HH)XEHEPOB KOMIBIOTEPHBIX CHCTEM, a M B KadecTBE
TpeHakepa Ui CTYACHTOB. ABTOpBI MPEAIOJIAral0T CKOPOE IMOSIBICHUE TAHHOTO KOHBEpPTOpa Ha
noprane KommbeloTepHoro MmoxenupoBanus JonHTY [8], moctymHoro mis cBOOOIHOTO
ucnonp3oBanusa. Ceituac b-d-h converter pacmonokeH Ha TEPCOHAIBHOM CalTe OJHOTO W3
aBTOpOB [9].

B 3akiroueHHH ClielyeT OTMETHUTh, YTO, HECMOTPS Ha CKPYIYJIE3HbI MOWCK aHAJIOTOB
pa3paboTaHHOTO KOHBEPTOPA, CIIOCOOHBIX HA 3J0POBYI0 KOHKYPEHIIMIO, — TaKOBBIX HE HAILIOCH,
MHEHHE 00 YHUKAJILHOCTH U €IHHCTBEHHOCTH B CBOEM POJIC STOM MPOrpaMMbl BCE-TaKH OCTACTCS
CyOBEKTHBHBIM. Beab 0XBaTHTh BeChb 00BEM MOJOOHOTO MPOTPAMMHOTO OOECHeYeHUsT He
IPENICTABISCTCS. BO3MOXKHBIM. [l09TOMY aBTOpBI 0OOpamialoTcs C MPU3BIBOM COOOMIATh IO
ANIEKTPOHHOW TO4YTe (aapeca B 3aroJIOBKE) CBEACHUS O MPOrpaMMax-KOHBEPTOpaxX WM OHJIAWH-



CCpBHCAX, o6naz[afoumx HC MCHBIIVMMMH BO3MOXXHOCTAMHU, YEM IPEACTABIICHHAA IIpOoIrpaMma b-d-h
converter.
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