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The problem of making online DSS for selecting a two-parametric distribution law of a continuous
positively defined random variable with a finite second moment is considered. These RVs are very
important for describing such parameters of real systems as distances, time intervals, value deviations,
reliability characteristics, economic indices etc. Algorithms and scenarios of the system operation
are given. The main priority is a practical application-oriented approach to selection of the most
appropriate type of distribution law out of a finite set of models. The approach is based on usable
criteria and is applicable in case of small datasets.

The proposed algorithm for selecting the distribution law of random variables is based on a natural
factorization of the space of empirical characteristics — the average and mean standard deviation. In
exponential mode, if the average and mean standard deviation are close, the exponential distribution
is suggested. In hyperexponential mode (mean standard deviation is greater than the average), the
following distributions are proposed as models of a random variable: hyperexponential distribution of
a special type, Weibull distribution, gamma distribution, lognormal distribution, inverse Gaussian
distribution. For hypoexponential mode (the average is greater than mean standard deviation),
the following distributions are offered: hypoexponential distribution, Erlang distribution, Weibull
distribution, gamma distribution, lognormal distribution, left truncated normal distribution, inverse
Gaussian distribution. If the average is divisible by mean standard deviation, Erlang distribution
is used instead of hypo-exponential distribution, and gamma distribution, which degenerates into a
special case of a discrete parameter, coincides with the Erlang distribution. Special importance and
attention are given to two-phase hyperexponential distribution of a special type, proposed by one
of the co-authors of this article, and hypoexponential distribution with two types of phases. These
are convenient models for approximating two-parameter distributions of positively defined random
variables. The advantages of these distributions are: requirement of two parameters only; existence
and uniqueness of the solution of the system of moment equations for hyperexponential distribution of
a special type; explicit solution of the system of moment equations for hypoexponential distribution;
the physical meaning of the RV distributed according to hyperexponential distribution is the sojourn
time in two parallel connected states with exponential distribution laws; the physical meaning of the
RV distributed according to hypoexponential distribution is the sojourn time in a series-coupled states
with exponential distribution laws; explicit analytical view of the restoration function. Distribution
parameters are determined by numerical solution of systems of equations using functions of python
libraries. To effectively search for solutions of systems of equations, the initial parameter values are
selected adaptively using the equation root localization procedure. The online calculation system is
being developed in Python using the Dash framework and is a convenient tool for modeling random
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variables, their distributions, and characteristics for engineers and economists. The advantages of the
developed automated online system are interactive intuitive interface; availability without software
installation; ability to save graphic elements as files; minimal set of statistically reliable and intuitive
input data; ability to visually compare different models of random variables by means of various criteria.

The input data block enables the user to upload a file with statistical data. Output forms are: RV
distributions and characteristics (densities, parameters, entropies); graphs of densities, distribution
functions, and failure rates; scattering diagrams; the table of metrics with quantitative difference
estimation for pairs of distributions. These characteristics are applied to visually compare the
distribution laws. The block of multi-criteria ranking of distribution laws is applied to rank the
distribution laws. The following simple and intuitive criteria, focused on solving practical problems, are
proposed for a user (engineer, economist, biologist, etc.): maximization of the differential entropy, fitting
empirical quantiles, fitting empirical moments of higher orders, the presence or absence of analytically
defined restoration function, the behaviour of the intensity function, the possibility of decomposition
into exponential phases. The significance of these six criteria is determined by the user by assigning
them to one of the four groups of significance: very important, important, slightly important, ignore.
Quantification of these fuzzy assessments into criteria weight coefficients can be done by the method
of Piyavsky S. A. Then the multi-criteria problem is to be solved by reducing it to a linear convolution
with the criteria weight coefficients obtained. Herewith, each distribution is assigned the number of
points (from 1 to N, where N is the size of distribution set according to the natural factorization of
the space of empirical characteristics) due to predefined rules. Some additional data are to be specified
by user. They are the number of higher-order moments, the number of quantiles, the behavior of the
failure rate function (monotonic; non-monotonic (break-in character); other) if respective criteria are
taken into account. The DSS can be applied in combination with other existing methods for selecting
the distribution law of a random variable.

Key words: DSS, multi-criteria selection, random variable, distribution law, statistical data
processing.
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PaccmarpuBaercs 3aa4a co3aums OHIANH cucTeMbl o epKku npuastus permenwii (CTITIP) npu
BBIOOpE JIBYXITAPAMETPUYIECKOT0 3aKOHA PACIpEeSeHIs HEIPEPLIBHOI, TOMOXKUTETHHO OPeIe/IeH-
HOM CIy9afiHON BEIUYMHBI C KOHEYHBIM BTOPBIM MOMEHTOM. [IpwBOAATCA aaropuT™Mbl U ClieHAPUN
paboTel cucrembl. Ilpyr 5TOM OCHOBHBIM IPUOPUTETOM ABJSETCA OPUEHTHPOBAHHBIN HA MPAKTUYECKOE
MPUMeHEeHNe W KPUTEPUH MOJB30BATENST TIOAX0, TO3BOJAIOININN TP MUHHMAILHON WHMOPMAITAN
BeIOUpaTh HanboJiee COOTBETCTBYIONINN KOHKDPETHOMY WCCJIEIOBAHUIO BHUJ 3aKOHA PaCIpPe/eseHUst
M3 KOHEUYHOTO MHOXKECTBa 3aJaHHBIX Mozeeil. B ocHOBe mpe/jiaraeMoro aaropurMa BeIOOpa 3aK0HA
pacipejiesieHnsi CJyJdailHbIX BEJUYUH JIEXKUT eCTeCTBEHHAs (DAKTOpHU3aIUs TPOCTPAHCTBA SMIIUPU-
YECKUX XaPaKTEPUCTHUK — MATEMAaTHUYICCKOT'O OXKUAAHUA W CPEJHCKBAAPATUYICCKOIO OTKJIOHECHUSI.
Jiga HArJIsSEIHOrO CpaBHEHUs 3aKOHOB pacIpejesieHns] UCHOIb3YIOTCH IJIOTHOCTU pPAaCIIpeieseHus,
3HAYEHUs TTapaMeTpoB u andepeHuaIbHol SHTponnn; rpaduKi MA0THOCTEN, PYHKINI pacipe-
JeJIEHUH 1 MHTEHCUBHOCTEN 0OTKA30B; AMarpaMMbl paccedanud; Tabnita MeTpuk. g pamkupoBanns
3aKOHOB paCIIPe/ieSIeHUsT TTPEIATATC CASAYIONINe TPOCThie, HHTYUTUBHO MOHSTHBIE JIJIA [OTB30-
Barensa (MHXKEHEpPa, SKOHOMUCTA, OMOJIOTa W JD.), OPUEHTHPOBAHHBIE HA PEITeHUe TTPAKTUIECKUX
3a/1a4 KPUTEPUU: MaKcuMuzalius juddepeHuajIpbHol SHTPOINN PACIpeIeeHns], MaAKCHMU3AIUsT
COOTBETCTBHUA IMIITNPUICCKUM KBAHTUJIAM, MaKCUMHU3AIIUA COOTBETCTBUA IMIINPUICCKUM MOMEHTAM
TpeTbero u 6oJiee MOPSIKOB, HAJUYNE UM OTCYTCTBUE AHAJUTHYECKH 3aJJaHHON (PYHKIIMK BOCCTA-
HOBJICHHNA, XapPaKTep beHKHI/H/I MHTEHCUBHOCTH, BO3MO2KHOCTD PA3JIOZKEHUA Ha IKCIIOHEHIIUAJIbHBIC
dazer. PazpabarbiBaemasi CIIIIP moxer nmpuMeHdaThCs: B KOMOUHAIIUY C APYTUME CYIIECTBYIOMIAME
MeTO/[aMU BbIOOPA 3aKOHA PACIIPEIEICHNS CIyYaHON BEJIUINHDI.

Kirouesbie cioBa: CIIIIP, MHorokpuTepuaabHbI BBIOOP, CAydYaiiHas BEJUYUWHA, 3aKOH Pac-
TpeesIeHnsi, CTATACTIYIeCcKast 00paboTKa JaHHBIX.

BBeaenne. HeoOxoanMocTh BEIOOPA TEOPETUIECKOTO 3aKOHA PACIpeieIeHIs CIyYaiiHOl Be-
muanibl (CB) Mo 9KCnepuMeHTATBHBIM JAHHBIM HOATBEPKIAETCS DONBITNM KOJUUECTBOM My0-
JauKanuii mo januoi remaruke [1-6]. OHE OXBATBIBAIOT MOCTAHOBKH NMPAKTUYIECKUX 3a7a4 U3
CaMbIX Pa3/JIMYHBIX OTpac/eil HAyKW M TeXHUKH. Hajmdane aHaJuTHIeCKOl MOJEIN CJIydaiiHo-
ro haKTopa BarXKHO /I ONUCAHUS PA3JIMIHOTO POJA CHCTEM, IPOIECCOB, MOCKOJIBKY MO3BOIIET
OTIpeIeNATh, MPOrHO3UPOBATH U ONTUMHU3NPOBATH BaKHBIE XapaKTepUCTUKU. Kpome TOro, 3aK0-
HBI pacupejieIeHus] ABISIOTCS BXOMAHBIME JTAHHBIMU MPU MOCTPOSHUN UMUTAIUOHHBIX Mojeseit
B cOBpeMeHHBIX cucTeMax pacderos (MatLab, AnyLogic, ScilnTech u ap.). B macrositee Bpems
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CYIIECTBYET MHOZKECTBO TIOX0/I0B K PEIeHUI0 33/1a91 M0100pa TEOPETHIECKOTO PACIIPE/IE/TeHU ST
CB. O630psl 6OJMBIIIHCTBA U3 HUX MOXKHO Hajitu B |7, 8|. OcHOBHBIMHI HEJOCTATKAME YHOMSI-
HYTBIX MOJIXOJ0B ABJISIOTCS:

1. HeotHO3HAYHOCTD U CyOHEKTHBHOCTH PE3YJIbTATA 10 HECKOJBKUM IPUYUHAM: &) HECKOJIb-
KO pacupejiesieHuii MOryT He IPOTHBOPEYHTD HYJIEBOH rumorese; 6) BHIGOp pacipe/ieJieHus 3aBU-
CHT OT KPUTEPHsI COTJIACHS; B) 9yBCTBUTEIHHOCTD Pe3ybTaTa K BRIONPAeMOil JjInHe HHTepBaJa
IPYIMUPOBKA NAHHBIX.

2. Heo0xoauMOCTh JTOCTATOYHO OOJBINON BBIOOPKH JAHHBIX WU HAJUYIUS APUOPHON WH-
dopmarun o popMme pacupeneseHus IpA MAJBIX BHIOOPKAX.

3. CJI0KHOCTD aJIEKBATHOTO BBHIOOPA U ONEHKN P PEKTUBHOCTH METOIUKN 00pabOTKHU CTa-
TUCTUYICCKHUX AAaHHBIX AJd MHZKEHEPOB, 9KOHOMHUCTOB, 6I/IOJIOFOB u Jap.

B macrosimieit pabore paccmarpuBaercs 3agada co3nanus narepaktusHoit CIITIP npu Bi6o-
pe JIBYXIapaMeTpPUIecKOro 3aKOHa paclpejieleHus HellPepbIBHON, ONpeeleHHON Ha MOJIOXKU-
tesbHOU MoTyocu CB. 91 CB aBagioTcsd KpaiiHe BaXKHBIME JIJIs OMUCAHUS TAKUX MapaMeTpOB
peaJibHbIX CUCTEM KaK PaCCTOodHULAd, BpEMCHHbIC MHTEPBAJIbl, OTKJIOHCHUA OT 3adaHHOI'O 3HA4€e-
HU, XapPaKTEePUCTUKU HAJIEKHOCTHU, ITPOYHOCTH, SKOHOMHUYECKHE NoKa3zareju u aAp. [Ipu 3rom
OCHOBHBIM IIPpHOPUTETOM ABJACTCA OpI/IeHTI/IpOBaHHBIﬁ Ha IpaKTUYEeCKOE IIpUMEeHeHune u Kpure-
pHUH TOJIB30BaTENs TOIXO0/, MO3BOJIAIONIANA IPU MUHUMAJIbHON WHGOPMAIN BHIONpPATh HAMOO-
Jlee COOTBETCTBYIONINH TOTPEOHOCTAM KOHKPETHOT'O MCCJIeI0OBAHNS BUJI 3aKOHA PacIpeIeTeHusd
13 KOHEYHOTO MHOXKecTBa 3aJaHHbiX Mozeeit. B ocaoBy CIITTP momoxkens! cyimecTByomue mpo-
CTbhI€, MHTYUTUBHO IMOHATHBLIC AJIfA II0JIb30BaTE/IAd KOJIUMYECTBECHHbLIC N KaveCTBEHHbIEe KPUTEPHUH,
CTEeIICHb BazKHOCTH KOTOPBIX MOJIb30BaTE/JIb CMOXKET HaCTpauBaThb CaMOCTOATE/IbHO, YUYUTbIBad
HEOOXOIMMOCTh HAXOXKIEHUS KOMITPOMUCCA MKy TOYHOCTBIO MOJEJNHN U ee KOHCTPYKTUBHO-
CThIO (BBIYUCIUMOCTBHIO).

1. Cuenapmuii u aaroputm paborsr CIIIIP npu BhiOOpe 3aKoHA pacnpejesieHus.
Cuenapuit paborsr CIIIIP npu Beibope 3akona pacupenenerns CB MOKHO onncarh CJie Ly oM
obpazowm.

Jeticmsyrousee Auyo: MOTB30BATEb.

Leav: cpaBHEeHHEe H DAHKHPOBAaHHE 3aKOHOB paclpejieleHus Ha OCHOBE HMEOITUXCS Y TOTb-
30BaTeJIsT CTATUCTUIECKUX JTAHHBIX.

Ipedycrosusn: noap3oBaresb oTKpbLT web-crpanuiyy CIITTP.

TI'nasras nocaedosamervrocmy.:

1) Tonb3oBaTens 3arpykaer daila co CTATHCTHISCKUMA JTAHHBIMU.

2) CucreMa BBIYHUCsIET MATEMATHYECKOE OXKHUJIAHIE H CPETHEKBAIPATHIECKOe OTKJIOHEHHE ¢
WHTEPBAJAMU JIOBEPHUsl; CIIUCOK pachpejieleHrii, X mapaMeTpbl, 3HaUeHus AudepeHITnaIbHbIX
sHTpoLuit; rpadpuku GyHKIU pacupejesienuil, wiorHocTell pacupe/ie/ieHnil, MHTEHCUBHOCTeH
pacupejeseHuil, pyHKIUH BOCCTAHOBJICHN; OKHA JIHAIPAMM PACCeTHUS C BO3MOXKHOCTHIO BHIOO-
pa W3 BBITTAIAMOINIErO CIIUCKA PACITPEJIeIEHUsT HA Ka¥K0H OCH; TabIUILy METPUK PACIIPEIe/TeHHil;
OKHO BBIOOpA IPYII BazKHOCTH KPUTEPUEB U BBOJA JOMOJTHUTETBHBIX MAPAMETPOB.

3) [Mosp30BaTeNb BHIGHPAET APy 3AKOHOB PACIpPeIeIeH s Ha OCSX JUAIPAMMBI DACCEsTHUSI.

4) CucreMa aBTOMATHYECKH BBIBOJMT JIUATPAMMY DACCESIHUS JIJIST BHIOPAHHBIX PACIIPEIee-
HUI.

5) TToawp3oBaresh BHIOMpaeT B BBHIIAJAIOIINX CIUCKAX JUIsi KaXK0r0 U3 6 KpuTepnues BbIOO-
pa 3aKOHA pacIpe/ieJieHus IPYNIY BayKHOCTU U JOMOJHUTETbHBIE ITapaMeTPhl 0 HEKOTOPBIM
KPUTEPHUSIM.
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6) Cucrema BbIJaeT MOJB30BATENI0 PEKOMEHIAINIO 10 BHIOOpPY 3akoHa pacnpenenerns CB;
IpU HEOOXOTMMOCTH 0/ Ib30BATE/Ib MOYKET OTKPBITD CIIPABKY O MeHE3UCE JIAHHON PEKOMEH TAIINH.

AavmepramueHnas nocaedo8amesbHOCTD:

B caydae, ecam BBeleHHBIE HOJIB30BATEIEM JAHHBIE COOTBETCTBYIOT IKCIOHEHITUATIHLHOMY
pacIpeesieHnIo, CUCTeMa BBIBEIET MAaTEMATHYECKOe OXKHJIAHUE W CPEeIHEKBAIPATHICCKOE OT-
KJIOHEHUEe ¢ WHTePBAJAMHU JIOBEPUsl; CIIUCOK PACIpesesieHnnii, nX mapamMeTpbl, 3HadeHus aude-
peHIMaIbHBIX SHTPONNA; Tpacdukn (DYHKIN pacipeaeeHuil, I0THOCTell pacpeeaeHuil, nH-
TEHCUBHOCTEH pacupeaeaeHuil, GpyHKIU BOCCTAHOBICHUS; PEKOMEHIAIUIO 10 ITPUMEHEHHIO IKC-
HOHEHITUAJIBHOTO pacipeeaeHus 6e3 OKHa MHOTOKPHTEPUAIbHOIO BBIOOPA.

AjiropuTm cpaBHEHHS W PAHKUPOBAHUS 3aKOHOB PACIpPeIe/IeHus, KOTOPbIN JIEXKUT B OC-
Hose paspabarbiBaemoit CIIIIP, npeacrasien Ha puc. 1. BeiBog 1 coaepKuT SKCIOHEHIIHA b
HOE pacIpese/ieHne; apaMeTp pacipeiesienns; 3aadenne quddepeHnnaabHOil SHTPOINT; Tpa-
dukn GYHKIUK paclpeie/ieHus, IJIOTHOCTH paclpeieeHusi, THTeHCUBHOCTH paclpee/IeHnsd,
(GYHKIIMH BOCCTAHOBJICHHS; PEKOMEH AN 1O MPUMEHEHUI0 SKCHOHEHITUAJIBLHOIO pacipeesie-
ausi. BeiBoJ 2 cojlepKuT ClMCOK pacipe/ieieHuil /st Iuiep- nid MrUI0dKCIOHEHIINAIBHOTO CJIYy-
4as; napamMeTpbl pacupeenenuii; 3nadenus guddepennuaabHoil SHTponnn; rpaduk QyH KT
pacrpeeseHus, IIOTHOCTH PACIIPE/IeIeHN s, HHTEHCUBHOCTHU pacipeeaerus, (DyHKITHH BOCCTA-
HOBJICHU; TaOJIHILY METPHUK.

1.1. Onpedenerue mroocecmea pacnpedesenuti U NAPamempos 3akorno6 pacnpedeserus. s
olpesieIeHUs] MHOYKECTBA 3aKOHOB paclpeieieHuil, KOTOpble Ha CAeAVIONIHX JTalaxX aJrOpuT-
Ma OyIyT CPaBHHUBATHCS U PAHKHPOBATHCHA, UCIIO/Ib3YETCS eCTeCTBeHHAs (PAKTOPU3AIUsS MPO-
CTPAHCTBA SMIUPUIECKUX XapaKTePUCTHK — MareMaTwdeckoro oxumanus (MO) M > 0 u
cpenuekBajiparndeckoro orkiaonenus (CKO) D > 0. CoorBercTBeHHO Takoil (akTopu3anmu
npeJiaraeTcs TPU OCHOBHBIX HabOpa 3aKOHOB pacipeeaeHui.

1) Dkcnonennuanbublil caydaii. Curyarust, Korna MareMarndeckoe oxkuganne u CKO 6ms-
K, |[M — D| < € (¢ — Mas0e 9uCI0, 33/JaHHOE O YMOJYAHUIO) MOJEIUPYETCs SKCIOHEHITHAT b
HBIM PACIpPeIeIeHIEM.

2) Tunepskcnonennuanbubiii caydaii. Korma CKO 6osiblie MaTeMaTuIecKoro OKuIaHud,
T.e. D > M + €, B xauectBe mogenieii CB mpejiaraorcs cienyioriue pacupeneaenus [9]: —
IUIEPIKCIOHEHITHAIBHOE PacIpeiesieHre CIelHaJIbHOTO BHUIA; — pacupeenenne BeiiOyia-
luenenko; — ramma-pacnpejiesienne; — JorapudMUIecKn HOPMaJIbHOE PacIpe/eeHne; — 00-
parHoe pacupesenenne [aycca.

JIByx(asHoe rumnepIKCIOHEHIINATHLHOE PACTIPeIe/IeHne CenaIbHOTO BH/Ia BIIEPBBIE TIPeJI-
JIOZKEHO OJIHUM W3 COABTOPOB JIAHHOMN cTaThl B [10] Kak cmoco6 anmpoKCHMAITHH JIBYXIIapaMeT-
PUUYECKHX paclpele/eHnii mooxuTenabno onpenenaeHasix CB. Ero cBoiicTBa ucciegoBauch B
[11, 12|. TIpenmyiecTBaMu JAHHOTO PACHPEIEICHUS SBJISIOTCSL:

- JBYXIIApAMEeTPHYHOCTH (B OTJHYHe OT XOpoIno uzydenunoro B (13, 14| rumepskcrnonenmu-
aJILHOTO PACIpPe/ie/IeHus O0Iero Bua, /sl TPUMEHEHHsT KOTOPOTO HEOOXOANMO MUHUMYM TPHU
mapamMerpa);

- CYIIECTBOBAHHWE U €JUHCTBEHHOCTH PEIICHUHA CHCTEMbl YPaBHEHHUI MOMEHTOB JIjisI THIIEp-
9KCIIOHEHTINATBLHOTO pexkuma [10];

- CMBICJI pacupejenennoil mo manaomy 3akoHy CB — Bpems mpeObIiBaHus CHCTEMBI B JIBYX
apaJsIeTbHO CBSI3AHHBIX COCTOSTHUSIX, BpeMsT TPeObIBAHNUS B KayK/IOM U3 KOTOPBIX PACIPEIeIeHO
[0 SKCIOHEHITUAJTHLHOMY 3aKOHY

- ABHDBI aHAJIUTUICCKUNR BUJ (DYHKIHH BOCCTAHOBJICHU.
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/ BBoA CTATHCYHYECKHX JAHHBIX /
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IAKOHA pacnpeaeneHsa

Puc. 1. Asiropur™ cpaBHEHWS W PAHXKUPOBAHUS 3aKOHOB PACIIPEIEICHU
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3a.) 'unoskcnonenuanbublii cayyail, M we kpatao D. Korja maremarndeckoe oKuganne
bosbite CKO, 1.e. M > D+¢, B kauecTBe Mojeseit CB npejaraiorcs ciaeyionue pacipeiese-
Hust [9]: — rUNOIKCIOHEHIIMAIbHOE pacipejieeHue; — pacupejenenue BeitGymia-I'Henenko; —
raMMa-pacipe/iesienne; — JOTapudMUIecKl HOPMAJIbHOE pachpejieieHne; — yCeueHHOe CJIeBa
HOpMAaJIbHOE paclpe/iejienne; — odparHoe pacupejesenue [aycca.

lNumoskcnoneHMaAIBHOE pacipe/IeneHue ¢ (pazamu ABYX THUIIOB YIO0OHO /IS AlllIPOKCHMAITHT
JIBYXTIAPAMETPUIECKUAX pacrpeIeneHnil mogsokuTeapuo onpeaeneHasix CB. Cumbica pacmpe/ie-
JeHHOM 1o farHOMY 3aKOHY CB — BpeMs mpeObIBaHUS CHCTEMBI B TIOCJIEI0OBATETHHO CBI3aHHBIX
COCTOSHUSAX, BpeMsl TPeObIBAHNS B KazK/IOM U3 KOTOPBIX PACIpPe/IeTIeHO TT0 SKCITOHEHITHATBHOMY
3akoHy: n — 1 da3 ¢ oxuoit unrencupHocTbio u 1 (aza — ¢ Apyroit nnreHcuBHOCTHIO. Pacupe-
JIeJIEHNe UMEeeT TPHU MapaMerpa, /Ui OmpeeeHns KOTOPBIX JOCTATOYHO ABYX dMIHPUIECKIX
XapaKTepPUCTHUK.

36.) Tunoskcrnonennua bupiii caydait, M kparao D. ['UIIO9KCIOHEHITMATBLHOE PACIIPE Iee-
HUe MpuMeHHMO, eciii M He KpaTHo [D. B MPOTUBHOM ciydae UCHOJB3YETCS pacIpejiesieHne
Opuanra ¢ onHoTunHbIME (pazamu. OCTaJbHBIE PACHPEICCHUS B TAKOM CJIydae COXPAHSIOT-
Cs1, KPOME TaMMa-pPaCIpe/IeIeHus, KOTOPOe BBIPOXKIAETCA B YACTHBIN CAydail W COBIAIAET C
pacmnpeeaeHneM DpJIaHra.

— aJITOPUTM JIOKAJU3AINNA KOpHEll YypaBHEHUN MeTOIOM PAaBHOMEPHOI'O MOWCKA;

— pacder KOpHell chucreM ypaBHeHHH MoMeHTOB (dbyHkIimeii fsolve() uz 6ubiauorexu scipy
(Python);

— B CJIyYae HEeJIMHCTBEHHOCTH PEITeHusl — BbIOOP 10 KPUTEPUI0 MAKCHUMU3AIUU OJIM30CTH
IJIOTHOCTH JAHHOTO PACIPE/IeIeHUs K CpeaHeMy apudMeTudecKoOMy IIJIOTHOCTeH pacrpesese-
HU, 11 KOTOPBIX CHCTeMa YpaBHEHUII MOMEHTOB MMeeT eJMHCTBEHHOe pellleHHe.

1.2. Cpasnenue u mMHO20KpUMEPUGADHOE PAHHCUPOBAHUE 3aK0HO8 pacnpedesenua. s Ko-
JUYECTBEHHOTO W BU3YAJbHOI'O CPABHEHUsI 3aKOHOB pAacHpejieieHus U3 BRIODAHHOTO HAOOpa B
CIIIIP wucnob3ytoTes:

— rpacdukn mwiotHocredl, pyHknuit pacupeesienns, THTEHCUBHOCTENH 1 (DYHKIUH BOCCTa-
HOBJICHUS;

— aHaJIITHYeCKHe MeTpuKH [15];

— JmarpaMMbl paccestaus [16].

Muorokpurepuaibaas 3aa49a BbIOOpa HanbOJI€e MOIXO/ISIIET0 PACIIPE/IE/ICHUST PEIIAETCs C
noMoIbio noaxoaa, passuroro [Mussckum C. A. [17]. BaxKHOCTh NpHBEIEHHBIX TTECTH KPHTE-
pHUEB OIPee/IgeTCs MOh30BATEIEM TIyTeM OTHECEHHWs K OJHOW M3 YeThIpeX TPYII BasKHOCTH:
OvYeHb BayKeH, BayKeH, He OUeHb BayKeH, He YUUTHIBATh. [lepeBo/] JaHHBIX HEUeTKUX OIEHOK BazK-
HOCTH KPUTEPUEB MOTb30BATEIEM B BECOBBIE KOIDMUIIMEHTHI BaXKHOCTH KPUTEPHUEB MO3BOJSIET
ocymecTBUTh MeTojuka u3 [18]. Jasee MHOrOKpuTepuasibHas 3a/ada PEraeTcs CBeJACHHEM K
JINHEHHOI CBEPTKe OT/IE/JbHBIX KpuTepuen. [Ipu 9ToM KaxkI0My pPacipeeleHui0 CTABUTCA B CO-
orBercTBHe KoamdecTBO 6a1oB (o1 1 10 N, rae N — Koam4ecTBO BO3MOXKHBIX PacCTpe/IeJeHui
JIJIA TAHHOTO CJIydas COIVIACHO eCTeCBEeHHOH (hpaKTopw3anuu TPOCTPAHCTBA SMIUPUIECKUAX Xa-
PaKTepUCTHK ) TI0 TpaBuaaM u3 Tabuauibl (croaben ,Crnocod paHKUPOBAHUST PACIPETeTeHns" ).
JlonmoTHUTETbHBIE TAHHBIE, KOTOPBIE YKA3BIBAET MOJb30BATETb, OTPAYKEHBI B MMOCTIEIHEM CTOJI0-
e TaOJIHIIBL.

BriBoabi. [Ipusesennbie ajaropuT™Mbl U CIEHAPUU COCTABJISIOT OCHOBY HWHTEDAKTUBHOMN
omnaiitn CIIIIP npu BeiOOpe 3aKOHA paclpe/le/IeHUd ITOJTOXKUTE/IHLHO OLPE/IeIeHHON cIydaiiHoi
BeanuuHbl. [lo Hamemy mHenwio, takas CIIIIP moxker ctarh yaoOHBIM I HOJB30BaTeseit
(MHZKEHEPOB, IKOHOMUCTOB, OGHOJIOTOB ¥ JIp.) HHCTPYMEHTOM MOJETUPOBAHUS CJIYUYANHBIX
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Tabaruya
Crocob MHOTOKPUTEPHUAILHOTO BBHIOOPA 3aKOHA, pACTIPEIeJIEHNsT CIYIaifHOW BETMIUHBI
YpoBeHb
Ne Kpurepuit pasnoc Cnocob paHKUpDOBaHUSA ILOCEOHHHTMBH&H
.11 BrIbopa wpuiepe acnp e eﬂepHI/IH (benoctans
’ pacrpeaeTeHnst (ompenensierca bacupen (mpemgocras.iser
10J1B30BATE/IEM ) T0JIb30BATED)

1. MakcumMuzammsa 0 0Y€HDL BaXKEH or 1 mo N 6aJ/10B IO BO3pacCTa-
nuddepeHImaib- | © BaXKeH HUO 3HaUeHust TuddepeHImaib-

HOI O HE OYCHDb BAXKEH | HOH 3HTpONUMN
SHTPOMUN 0 HE YUYUTHIBATH

2. Maxkcumuzamst 0 OYEeHb BasKeH or 1 no N 6ammoB mo yboiBa- | Beibop  koJmde-
COOTBETCTBUS 0 BaKeH HUIO 3HAYEHUS IBKJIUJOBOI HOp- | CTBA  yYUTHIBAE-
IMIIUPUIECKUM 0 HE OUEHb BAXKEH | MBI PA3HOCTEH MOMEHTOB, PACYH- | MBIX MOMEHTOB
MOMeHTaM 6ojiee | o He YUHTHIBATH TAHHBIX TI0 JAHHBIM U IO 3aKOHAM
BBICOKOT'O pacupeaenenmit
TTOPSAIKA

3. Maxkcumuzamst 0 OYeHb BasKeH or 1 no N 6ammoB mo yboiBa- | Beibop  koJsmde-
COOTBETCTBUS 0 BaKeH HUIO 3HAYEHUS IBKJIMJIOBOM HOD- | CTBA U 3HAYEHUS
IMIIUPUIECKUM 0 HE OUEHb BaXKEH | MBI PA3HOCTEHl YPOBHEW KBAHTH- | YUUTBIBAEMBIX
KBaHTHUISIM 0 HE YUUTHIBATH JIeil, PACUUTAHHBIX TTO JAHHBIM U | KBAaHTHJIEH

0 3aKOHAM pacupeesIeHu

4. | Hanuaue 0 OYeHBb BayKeH 1 6amn — wmpm orcyrcrBuAn
AHAJINTAIECKH 0 BaXKeH AHATUTUIECKH 3aJAHHOM
3a/IaHHOM O HE OUeHb BaxKeH | PYHKIMH BOCCTAHOBJICHUS;
dyHKINNT O HEe YYUTHIBATH N/2 bGamra — mnpw HagIHIAN
BOCCTAHOB/IEHUST TPYAHOBBITUCIUMOMN aHaJIu-

TUYECKH  3aJIaHHONW  (PYHKIUN
BoccTaHoBJeHUs; N 6amioB —
OpW  HAJUYAYW — AHAJTATUIECKU
3a/IaHHONM (PYHKIIUKU BOCCTAHOB-
JIEHUSI.

5. | XapakTep 0 OYEHb BaXKEH B cnyuae Bwibopa monOTOHHO- | BB1GOD XKesae-
dyHKIIAN 0 BaXKeH ro xapakrepa (PYHKIIMH WHTEH- | MOTO  XapakTepa
WHTEHCUBHOCTH 0 He OYeHb BaXKEH | cuBHOCTH: 1 bOamr — pacmpene- | pyHKIMH WH-

0 HE YUYUTHIBATH JIEHWd C HEMOHOTOHHON (QYHK- | TEHCUBHOCTH:
nueit uaTeHcuBHOCTH; N 6a/JIOB | MOHOTOHHBIN;
— pacmpenesieHusi ¢ MOHOTOH- | HEMOHOTOHHBIH (C
HOIl (pyHKITMEH WHTEHCHBHOCTHU. | YIETOM Ipupa-
B ciyuae Bbibopa HEMOHOTOHHO- | GOTKM); JAPYTOit
r0 xapakrepa (PYHKITUN WHTEH-
cuBHOCTH (C y4eToM mpupaboT-
K1 ): Ha00opoT. B ciayuae BBIGOpa
IPYToro xapakrepa (OyHKIINKT WH-
tencusrocru: N/2 Gaina — Bce
pacmpeeneHusi.

6. Bo3MmoxHoCTh 0 0Y€Hb BasKeH N 6ammoB — IpH BO3MOXKHOCTH
pa3/IoXKeHUs Ha 0 BaKeH pPa3JIOXKeHUsT Ha SKCITOHEHITHAb-
9KCTIOHEHITHATh- 0 He OUeHb BaykeH | Hble (pazbl; 1 6aaaT — mpu HEBO3-

HBIE 0 HE YUYUTHIBATH MOXKHOCTH PA3JI0YKEHUST HaE, DKC-
dazn TTOHEHITHAIbHBIE (DA3HI.

BEJIMYWH, UX paclpe/ie/iennii u xapakrtepucTuk. [IpenmyriecTBa cucTeMbl — UHTYHTHBHO TO-
HATHBII nHTEpdeiic; TOCTYNHOCTh 6€3 YCTaHOBKU IPOTPAMMHOIO 0OeCIedYeHHs; BO3MOKHOCTD
coxpaHeHus IpadUUecKUX JIeMeHTOB B BHIe (aiyioB; MUHHEMAJILHBIA HAOOD CTATHCTHYECKH
Ha/Ie’KHBIX, THTYUTUBHO TMTOHATHBIX BXOJAHBIX JAHHBIX; BO3MOXKHOCTH HATJISATHOTO a/IAITUBHOTO
CpaBHEHUS 3aKOHOB PACIHpEe/IeHUs CJAydailHbIX BEJMYUH 10 Pa3HbIM KpurepusiM. B ocHoe
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CIIIIP jexkar cymecTByOIINe KOJTMIECTBEHHBIE H KATeCTBeHHbIE KPUTEPUH, CTEIIEHb BAXKHOCTH
KOTOPBIX MOJb30BaTe b CMOYKET HACTPAWBATh CAMOCTOATENbHO, YUIUTHIBasg HEOOXOTMMOCTH
HAXOXKJIEHUsT KOMITPOMECCA MEZKY TOYHOCTBIO MOJIEJTH U e KOHCTPYKTHBHOCTBIO (BBITHCIAMO-
crbio). CTOUT OTMETHTD, UTO, €CJIH €CTh TMOJ03PEHNE HA PACHPEIETEHHE ¢ TAKEIbIM XBOCTOM,
cJIeJlyeT BOCIIOJIB30BATHCS JPYTIUMU CHENUAIbHBIMU METOJIMKAMY JIji BLIOOPA pacipejie/ieHus.
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