1. BBegeHue

B nporuiecce pa3paOoTKu U UCIIBITAHUI PaUO3JIEKTPOHHON anmapaTypbl
YacTO BO3HUKAIOT 3aJIauu IO OLICHKE KayecTBa (PYHKIIMOHUPOBAHUS TPOCKTUPYE-
MBIX CHUCTEM U YCTPOUCTB. K coxasneHuto, JINIlb HEMHOTHE U3 ATUX 3aJl1ad MOTYT
OBITh pEllIEHbl TOUHBIMHU aHATUTUYECKUMHU MeTofaMu. OTHAKO Jaxe B clydae
yaauu pa3paboTUMK HE MOXKET ObITh YBEPEH B BHICOKOM KaueCTBE MOTYyUYESHHBIX
TEXHUYECKUX pelIeHUH. [I[puunHON 3TOro ABISETCA TO, YTO AHAITUTUYECKUE METO-
JIbI OLICHKH JIAI0T JIOCTOBEPHBIE PE3YJIbTATHI JIUIIIb MPU TOYHOM COOTBETCTBUHU pPe-
aJbHBIX YCIOBUN (DYHKIIMOHUPOBAHUS pa3padaThiBAEMOM armapaTypbl 1 MaTeMa-
THYECKON MOJIENIA 3TUX YCIIOBHIL. DTO COOTBETCTBHE SIBISAETCA CKOPEE UCKITIOYE-
HUEM, YeM MPaBUIIOM, KOTJIa peyb UJET O PaIUOTEXHUYECKUX CUCTEMaX, pado-
TAIOLIMX B YCIOBUSAX BBICOKOM anpuOpHON HEONPEIEeIEHHOCTH OTHOCUTENIBHO CTa-
TUCTUKU BXOJHBIX PAJUOCUTHAIOB U TTIOMEX, YCIOBUM X PACIIPOCTPAHCHUS.

be3ycnoBHO, mpoBeieHNE HATYPHBIX UCIIBITAHUM MPOESKTUPYEMOM anmnapa-
TYpbI IO3BOJISIET aJIEKBATHO OLEHUTH €€ KauecTBo. OHaKo Ha 3Tare pa3padoTKU U
OTJIAJIKH BPSJ] JIM BO3MOXKHO TOBOPUTH O KAUECTBEHHOM HATYPHOM DKCIIEPUMEHTE,
MIOCKOJIbKY €ro0 IIeHa BhICOKA U peanu3alus IUPOKOMACIITAOHBIX IKCIIEPUMEH-
TaJbHBIX UCCJICI0BAaHUN SKOHOMHYECKH HE BBITOAHA. B 9THX yCIOBUSX €IUHCT-
BEHHBIM BBIXOJIOM JUIsl pa3pad0TUMKa SIBIISICTCS TPOBEJECHNE MATEMATUYECKOTO
AKcepUMeHTa. TaKo SKCIIEPUMEHT SIBISIETCSI HE TOJILKO SKOHOMUYECKH BBITOJI-
HBIM CIIOCOOOM MPOBEPUTH KAYECTBO (DYHKIIMOHUPOBAHUSI PAIMOITIEKTPOHHOM ari-
napaTyphbl Ha 3Tane ee NpoeKTUpPOBaHus U oTiaaku. [IpoBeaeHne MaTeMaTHUECKO-
ro MOJEIUPOBAHUS LEIECO00PA3HO €IlE U TOTOMY, YTO MO3BOJISIET 00JIETYUTh
CUHTE3 U aHaJIU3 aIrOPUTMOB 00paOOTKM CUTHAJIOB, peain3alisl KOTOPbIX Mpe-
MoJiaraeT UCIoJIb30BaHUE IIU(PPOBBIX BHIUUCIUTEIBHBIX YCTPOUCTB.

B ocHoBe npoBeieHns 11000r0 MaTeEMaTUYECKOTO HKCIIEPUMEHTA JIEKUT
CO37laHMe MaTeMaTUYECKOM MOJIEIH pa3padaThiBAEMOro WK TECTUPYEMOIO YCT-
poiictBa. [Ipu aTOM o Mamemamuueckou Mooevio TOHUMAETCA POpMaIbHOE
onucaHue 00bEKTA WK SBJICHUS MPU MTOMOIIY MaTeMaTUYECKUX YPaBHEHUM, KO-
TOpPbIE MOTYT OBITH MPEICTABIICHBI B 3AMKHYTOM (PEIICHHON) WU HE3aMKHYTON
(aepemierHoi) popme. COOTBETCTBEHHO MamemMamuieckoe MoOeauposanue — 3To
UCCJIeI0BaHNE 00BEKTA WIH SBJICHUS HA OCHOBE MUCIOJb30BAHUS MAaTEMAaTUYECKON
MOJIEJIH.

Hcropuuecku nepBbIM BUOM MAaTEeMAaTHYECKOT0 MOJICIUPOBAHUS SIBUJIOCH
MO/ICJIMPOBaHUE aHAIUTUYECKOE, B X0/JI€¢ KOTOPOTO pa3pabOTYMK MPOU3BOAMII pac-
YeT XapaKTEPUCTUK 00BEKTa MO TOTOBLIM (hopMysiam. BO3MOXXHOCTH TaHHOTO Me-
TO/a, KaK y>ke ObLIO CKa3aHO BbIIIE, BECbMa OTPAaHUYEHBI, T.K. aHATUTHYECKHUE
pacyeThl BO3MOXKHBI JIMIIb MPU MPOCTHIX 1O CBOEH npupoje oobekTax. B HacTos-
niee BpeMsi AJi UCCIEA0BAHMS UCTIOIb3YETCd UMUTALIMOHHOE MOJEIUPOBAHUE, ITPU
KOTOPOM C MaKCUMAaJbHOM CTENEHbIO aJIeKBATHOCTU BOCTIPOU3BOIUTCS BpEeMEHHAas
U JIOTHYECKasi CBA3b MPOUCXOAIINX B O0BEKTE MOJEIUPOBAHHUS MTPOIIECCOB.

B namem ciyyae 00beKTOM MOJICTUPOBAHUS SIBISICTCS pAOUOMEXHUUECKAS
cucmema (PTC). PTC — 3T0 COBOKYITHOCTh TEXHUYECKUX CPEJICTB OOPAOOTKH pa-



JUOCHUTHAJIOB, MPEJHA3HAYEHHAas IS Iepeladyl HHPOPMALIMK U €€ U3BJICUCHUS.
HIMeHHO UCIOJIb30BaHUE paJUOCUTHAIIOB KaK HocuTeNnel nH(pOpMAaIK MO3BOJISIET
BBIJICJIUTH PAAMOCUCTEMBI U3 O0ILETO KOJINYECTBA UH(OPMAIIMOHHBIX CUCTEM B OT-
nenpHyto kateroputo. Madopmanuonnas cymuocts PTC no3BossieT BhIACIUTh
CJIEAYIOIINE TUIIBI:
e PTC nepenaun napopmanuu (CUCTEMBI CBSI3H);
e PTC uzBneuyenus napopmanuu (paguoJoKalliOHHbIE CUCTEMBI, pa-
JUOHABUTALIMOHHBIE CUCTEMbI, CUCTEMBI PaIuOPA3BEIKHN);
e PTC pa3pymenus nHpopmauu (CUCTEMbI PaIHONPOTUBOAEHCT-
BHS).
JIro6ast PTC MoxeT ObITh YKPYITHEHO NPE/ICTABIICHA B BUJIE CTPYKTYPHOUR
cxeMbl Ha puc. 1.1.

Hcrounnku nHpopmanum YcrpoiicTBo 00-
paboTku WH-
bopmanmu
Koaupyromee Kanan pacnpo- Jexkonupyrouiee
YCTPOMCTBO — CTpaHEHHUS ) YCTPOUCTBO (J1e-
(MonmynsiTop) MOTYJISITOD)
dopmMmupoBaresb Hcrounuku nomex
paanvocursana
Puc. 1.1

3neck (hopMUpoBaTEIb CUTHAJIA TEHEPUPYET PAIUOCUTHAT, KOTOPBIHU TO-
CTyMaeT Ha KOJUPYIOolIee YCTPOUCTBO (MOYISATOP), PYHKIIMEH KOTOPOTO SBISETCS
HaIOJHEHNE CUTHAIa MHPOPMAITMOHHBIM COJIEp>KaHUEM ITyTeM U3MEHEHHUS eTo Ma-
paMeTpoB (aMILTUTYABI, Pa3bl, YACTOTHI, MOJSIPU3ALK ). MOTYyIUPYIOMIUI CUTHA
Ha KOJIUPYIOIEe YCTPOUCTBO MOCTYMAET OT UCTOUYHHUKA HHPopMaiuu. JlaHHbII
cnoco0 MHGOPMAIIMOHHOTO HAaNOJIHEHUsI Harbosee xapakTepeH ais cBsi3Hbix PTC.
OpnHako BO3MOXKEH U JIpyroil cnocod. MHpopMalimoHHOE coaep:kaHue paguoChr-
HaJ NpuoOpeTaeT B KaHaJle PacCHpOCTPAHEHUS BCIEACTBUE BO3ACHCTBUS Ha €ro Ma-
pameTpbl (PU3MYECKUX CBOMCTB cpeibl. Takol croco0 xapaKTepeH ISl paJinoio-
KaIlMOHHBIX U aBTOHOMHBIX PaJMOHABUTAIIMOHHBIX cUcTeM. B kaHarne pacrpocTpa-
HEHUsI CUTHAJI MOJIBEpraeTcsi BO3JCUCTBUIO MOMEX. DTO BO3JEHCTBUE MOXKET MPO-
HCXOJIUTh PAa3INYHO. BRIIENAIOT aJTUTUBHBIE U MYJIbTUILTMKATUBHBIC TIOMEXHU.
Bo3zaeiicTBre nocieHUX MPUBOJIUT K TAKUM U3MEHEHUSM PaJIMOCUTHAJIA, KOTO-
pbi€, B OTJIMYKE OT aJAUTUBHBIX TTIOMEX, HEJIB35 MPEJICTABUThH B BUE ITPOCTOM CY-



MEPIO3ULINYN CUTHANIA U ToMexu. OTHAKO MOMEXH, AEUCTBYIOIINE B KaHAJIE pac-
IIPOCTPAHEHUS, HE SABIISIIOTCS €AUHCTBEHHBIM UCTOUHUKOM HETaTUBHOT'O BIUSHUS
Ha MH(OPMAIMOHHOE co/iepKaHue CUrHaia. ICTOUHUKOM MOMeEX SIBISIOTCS TAKXKe
BHYTPEHHHE LIYMBI JEKOJUPYIOLIErO YCTPOMCTBA, 3aa4€il KOTOPOTO SABIISETCS
JEMOIYJIALMS TPUHUMAEMOT0 CUrHaia. JleMoayIMpOBaHHbBIN CUTHAJ 3aTEM I10-
CTyMaeT Ha yCTPOUCTBO 00pabOTKH, T/I€ OCYIIECTBISAETCS U3BJICUCHUE HEOOXOIu-
MOI MH(pOpPMALIHH.

AHanu3 IpUBEICHHON CXEMBI CBUJIETENBLCTBYET O TOM, uTO PTC umeror
CJIeIyIoIIe 0COOEHHOCTH, KOTOPbIe HEOOXOAMMO YUUTHIBATh MPU (OPMHUPOBAHUS
MX MaTeMaTU4YECKUX MOJIEIIEH:

e PTC — MHOrOMepHbIE CUCTEMBI C OOJIBIIMM KOJIMYECTBOM 3JIEMEH-
TOB M CJIIOKHBIMH (PYHKIIMOHAJIBHBIMHU CBSI3IMH MEX]1y HUMM;

e PTC nocTossHHO HaXOASTCS MO BO3/IEUCTBUEM CIIy4aliHBIX (pakTo-
POB;

e PTC — OpicTpOICHCTBYIONINE CUCTEMBI, B KOTOPBIX COYETAETCS BbI-
COKasi CKOPOCTb U3MEHEHUS PAJUOCUTHAIOB U OTHOCUTENIBHO HU3-
Kasi CKOPOCTh MH(OPMAIIMOHHBIX TOTOKOB.

[lepeuncnenHble 0COOEHHOCTH JenatoT 3a1auy MoaenupoBanus PTC
YpE3BBIYANHO CII0KHOU. Ee pelienue ¢ 10CTaTOYHON CTENEHBIO aIEKBATHOCTH
BO3MOXHO JIMIIb IIPU UCTIOIB30BaHUU COBpEMEHHBIX IM(ppoBeiX DBM 1 npumene-
HUU CIIEIUATbHBIX MATEMATUYECKUX METOI0B, YMEHBIIAIOINUX BBIYUCIUTEIbHBIE
3aTparTsl.

[lenbro HacTOsIIEr0 Y4eOHOTO TOCOOUSI SIBJIIETCS U3JIOKEHUE Hanboiee
yHOTpEOUMBIX JJIs MaTeMaTruueckoro moaenuposanus PTC anropurmos, npo-
rpaMMHas peaqu3alys KOTOPbIX OPUEHTHPOBAHHA HA UCIIOJIB30BAHKUE LIMPPOBBIX
YHUBEpCAIbHBIX DBM.



