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AHHOTauMA. IBPUCTUYECKME aNrOPUTMbl HaCTO UCMOJb3YIOTCA B KA4YeCTBE aNibTePHATUBbI
Npu peLleHnn 3a4ay BbICOKON BbIYUCTIUTENTIBHON COMHOCTU UMW HE UMEIOLLUX TOYHOI 0
pelleHus, no3BonAA 6bICTPO NoNyyYnTb TpebyeMbin pesynbTaTt. Kak npasBusio, oHW
He MMelT CTPOroro MaTeMaTu4ecKoro 060CHOBaHMA, HO X NMPUMEHeHWe OMNpaBAaHO C TOYKU
3peHUs NpaKkTUYecKom LenecoobpasHocTy. ODopMasbHO K 3BPUCTUHECKUM MOYKHO OTHECTH
anropuTMbl, B KOTOPbIX UCMOMb3YIOTCA NPUBAUHKEHHble MeToabl. OOHAKO UX NPUMEHEeHUe
4acTo noporkaaet NpobneMy oTCyTCTBUA AeTEPMUHUPOBAHHOCTH, YTO He Bcerga nossonseT
OLLeHWUTb TOYHOCTb MOJY4YEHHOr0 peLleHunA. B cTaTbe paccMOTpeH MeToanYeCcKUi Noaxon
K OLLeHKe TOYHOCTU 3BPUCTUYECKMX aNropuUTMOB, paspaboTaHHbIX A51A onpegeneHus ¢opMbl
1 NapameTpoB MoJsie3HOro CMrHana Ha oHe CUTbHOM LLYMoBOWM cocTaBnsioLen. OH 6asmpyeTca
Ha MeTofle aHaNorum U COCTOUT B MOOENIMPOBAHMUN UCKYCCTBEHHOMO CUIHana ¢ 3ag4aHHbIMK
napameTpamu, a Take $OHOBOW LLYMOBOW MOMeXM, CXOOHON N0 CBOMM XapaKTepuUCTUKaM
€ afAMTUBHBIM 6es1bIM FayCCOBCKUM LLyMOM. [1py 3TOM LyMoBas cocTaBnsAioLan GopmmupyeTca
nporpaMMHbIMW CPeACTBaMM C MOMOLLIbIO FeHepaTopa NceBAoCyYanHon nocne4oBaTeNbHOCTH
yumcen. Takue reHepaTopbl BXOAAT B MNaKeTbl BCTPOEHHbIX GYHKLMIA NPAKTUYECKM BCEX A3bIKOB
NporpamMMMpoBaHKA BbICOKOI0 YPOBHA. [peacTaBneH CpaBHUTENbHbIN aHaNN3 XapakTEPUCTUK
peanbHOro M UCKYCCTBEHHOMO LLYMa, NOKa3aBLUMA BO3MOMXHOCTb PeLLeHUA 3a4aum nyTem
4yucneHHoro MogenupoBaHuA. MNonyyeHbl pe3ynbraThl OLEHKU TOYHOCTU onpenesneHua
napameTpOB UCKYCCTBEHHOMO CUrHana, 0TAe/IEHHOr0 OT LLYMOBOW COCTaB/ALLEN C MOMOLLbIO
3BPUCTUYECKMX aNiFrOPUTMOB KYCOYHO-TIMHENHOM annpoKcMMaLnm n ycpeaHeHuaA. Takke
paccMoTpeHa 3afaya CriarMBaHUA IMNUPUYECKUX AaHHbIX MyTeM 3KBUBASIEHTHOW 3aMeHbI
LMCKPETHOr 0 CMrHasia HabopoM KBaApaTUYHbLIX GYHKLMIA, MapameTpbl KOTopbIX obecrneynBatoT
Kyco4yHo-napabonuyeckyio annpoKkcMMauuio ero ¢opMbl. 3Ta npouegypa ycTpaHsaeT
0CTaTOuHbIV Apebesr curHana, KoTopbli Hen3berHo BO3HUKAeT B pesysbTaTe fiMHeapusaLlm
1 NO3BONAET B faNbHEMLLEM 3aMnMcaTh ero ¢ toboi YacToTon AMCKpeTU3aLMK. TakuM 06pasoM,
NPeLNoMHeHHbI Noaxo AaeT BO3SMOMKHOCTb KONTIMYECTBEHHOM OLLEHKN TOUYHOCTU 3BPUCTUHECKMX
anropuTMOB, MPUMEHAEMBIX NPU onpeaeeHUM NapaMeTpoB OXKUOAEMOr0 CUrHana.
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Abstract. Heuristic algorithms are often used as an alternative when solving problems
of high computational complexity or lacking an exact solution, allowing to quickly obtain the
desired result. Usually, they do not have a strict mathematical justification, but their application
is justified in terms of practicality. Formally, algorithms that use approximate methods can
be classified as heuristic. However, when applying them, the problem of determinism lack
is often arises, which does not always allow one to evaluate the solution obtained accuracy.
The paper considers a methodical approach to assessing the accuracy of heuristic algorithms
designed to determine the useful signal shape and parameters on the strong noise component
background. It is based on the method of analogy and consists in modeling an artificial signal
with given parameters and a background noise interference similar in its characteristics
to additive white Gaussian noise. In this case, the noise component is formed by software
using a pseudo-random number sequence generator. Such generators are included in the
packages of almost all high-level programming languages built-in functions. A comparative
analysis of the real and artificial noise characteristics is presented, that shown the problem
solving by numerical modeling possibility. The results of accuracy estimation in determining
the artificial signal parameters, that is separated from the noise component using piecewise
linear approximation and averaging heuristic algorithms, are obtained. The problem of
empirical data smoothing with the discrete signal equivalent replacement by a quadratic
functions whose parameters provide a piecewise parabolic approximation its shape is also
considered. This procedure eliminates the residual signal bounce that inevitably occurs as
aresult of linearization and allows further recording at any sampling rate. Thus, the proposed
approach allows us to quantify the accuracy of heuristic algorithms used in determining the
expected signal parameters.
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BBeneHue

Ha METOJIaX PEIICHHS 3aJlad, HE UMEI0-

[IMX CTPOTOr0 MaTeMaTn4eckoro 000CHO-
BaHWs, HO OIIpaBJAaHHBIX C TOUYKHW 3PpCHUA ITPaAK-
THYECKOH 1errecoodpaznoctu. [1o popmanpaHOMY
MPU3HAKY K 9BPUCTUUECCKUM MOYKHO OTHECTH aJl-
TOPUTMBI, B KOTOPBIX HCIIOJIB3YFOTCSI IIPHOITIKEH-

3 BPUCTHYECKHUE aJTOPUTMBI Oa3UPYIOTCS

HbIe MeTobI. OHH IIPOKO MTPUMEHSIOTCS B Kave-
CTBE aJILTEPHATUBBI AJIS1 33/1a4 BEICOKOM BHIYMCIIU-
TENBHOM CJIOXKHOCTH, TI03BOJISAS OBICTPO MOTYYHUTh
TpeOyeMblil pe3ynbTar, B TOM 4YHcie s 3a/ad,
HE UMEIOIINX TOYHOTO PelIeHus. XapaKTepHbIMU
MIPUMEpaMH SBJISIFOTCS aITOPUTMBI pacIio3HaBa-
HUS 00pa30B, aHTUBHPYCHBIE IPOTPAMMBI, aHAJH-
THKa OONBIIMX TAHHBIX U T. 1. BBUILYy OTCyTCTBUS
00BbeKTa CPaBHEHUS KPUTEPUEM I0CTOBEPHOCTH

MHcTpyMeHTanbHble cpeactBa B> 3pPeKTUBHbIE anropUTMbI
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