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OpmnuM u3 Hambosiee MHTEHCHBHO Pa3BHUBAIOLIUXCS CEKTOPOB pPBIHKA NPHIIOKEHUN HH-
dopmarmonnbix Texnonoruii (UT) sBnsercs pa3paboTka KOMIIBIOTEPHBIX IPOTPAMM JUTSL aHAJIH-
32 CTaTHCTUYECKHX IAHHBIX C LIEIbIO BBISBICHUS 3aKOHOMEPHOCTEH, CPaBHEHHUS BEPOSTHBIX
aJIbTepHATHB BHIOOPA, TOCTPOCHHUS ITPOTHO30B Pa3BUTHsI COOBITUN, OOHAPYKEHUS CBA3EH MEKIY
ABJICHUSIMH, TIpolieccamMu U mp. PacnpocTpaHseMble IporpamMMbl, MAaKeThl, CHCTEMBI TTOCTOSIHHO
COBEPILEHCTBYIOTCS B HANpPAaBICHUAX YCKOPEHUS OOpaOOTKM IAaHHBIX, YBEIMUYCHHS YHCIIA
BCTPOEHHBIX CTATUCTHYECKUX MPOLENyp U (PYHKIHH, ynydlieHus rpaduuecKoil BU3yalu3aliuu
pe3ysIbTaTOB aHajKM3a, MOBBIIICHUA y100cTBa MHTEpdeiica, COBEPIIEHCTBOBAHUS CIPAaBOYHON
cucrembl. [loTpeGHOCTD B cpeicTBaX CTATUCTHUECKOTO aHAIM3a JaHHBIX B PA3TUYHBIX 00IaCTIX
JeATeNbHOCTH, OCOOCHHO B HayKe M 00pa3oBaHHMHU, OYeHb BesMKa. 110 opuuuanbHbIM TaHHBIM
MeXayHapo HOTO CTaTUCTHYECKOTO HMHCTUTYTAa YUCIIO Pa3IMYHBIX HAaWMMEHOBAHUH pacIpo-
CTpaHsEMbIX Ha PBIHKE CTATUCTUYECKHUX MPOrPaMMHBIX HNPOAYKTOB HPUOJIMKAETCS K ThICAYE.
[TosToMy 11 pa3paOOTUMKOB M IOJIB30BATECH MPOrPaMMHBIX CPEICTB BaKHO COPUEHTHPO-
BaThCS B Pa3HOOOpA3nu, UMETh PEKOMEHJAIMH, KaK BHIOpATh MOAXOIAIINUNA MPOAYKT JUIS TOTO
WJIM MHOTO KJIacca pelraeMblX 3a7ad. MeTo10JI0TUsl CPaBHUTEIBHOTO aHAN3a U PEHTUHTOBAaHUS
CTaTHCTHYECKHX NMPOTPaMMHBIX MPOAYKTOB naHa B [1, 2]; mpemnaraemblie aBTOpaMu KiiacCU(H-
KaIusl ¥ OLIEHKU MPOTrPaMMHBIX MPOJYKTOB MO-MIPEXHEMY aKTyallbHbl. C COBPEMEHHBIM COCTOS-
HUEM, JIOCTOMHCTBAMH OCHOBHBIX CTATUCTHUECKUX MAKETOB, X (PYHKIIMOHAIBHBIMU BO3MOKHO-
CTSIMH MO>KHO O3HaKOMUTBCS B MaTepuainax jJekiui [3].

OCHOBHO 11€JIbI0 HACTOAIICH pabOTHI ABISETCS MIPUBJICUEHUE BHUMAHUS CHEIIMATIMCTOB K
KapIMHAJIbHOMY M3MEHEHHIO CUTYAIllul Ha PBIHKE NMpeaIokeHni B oocyxaaemom cexkrope UT,
kotopoe npousonuio B 2010 r. Toraa Obuta BITyIeHAa cUCTEMa KOMITbIOTepHO# anredopst Wol-
fram Mathematica 8 ([4, 5]) ¢ npuHIMNHaNEHO pacIMPEHHBIME (HYHKIMOHAIEHBIMH BO3MOXK-
HOCTSIMH pEaJM3allii BEPOSITHOCTHO-CTATHUCTHYECKUX METOMAOB; a Takxke mpemiokern Wolfram
rpymmoi ¢popmar BeraucisieMbix qokymentoB CDF ([6]). B atom dopmaTe MoxHO pacmpocTpa-
HATH NPUIOKEHUs, paboTaroIye JOKaIbHO Ha KOMITbIOTEpax JI000ro Kjiacca BO BCEX OIeparu-
OHHBIX cHcTeMax Wiu B MHTepHeT moj mro0siM Opay3epoM (HY)KHa MHCTALISIMS OECIIaTHOTO
CDF npowurpsiBarens). CDF nokyMeHTBI MOKHO CO3/1aBaTh ¢ HHCTPYMEHTAMH WHTEPAKTUBHO-
ctu (MEHIO, KHOTIOK, yKa3arened, OCryHKOB, TMHAMHYECKHX JIOKATOPOB), C BO3MOXKHOCTSIMU
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IIPEJICTaBJICHUS] PE3YJIbTaTOB B MaTEMaTUUECKON HOTAllMU, BU3YyaJIM3allMY IaroB BHIYUCIECHUN U

WUTIOCTpUpoBaHus rpadukamu Beex tumnoB (1D, 2D, 3D, anumarust), uMImopra U 3KCIopTa pe-

3yJIbTAaTOB BO BCE OOLICTIPUHSATHIE (hopMaThl AaHHBIX U rpaduku ([7]). OTaenbHO 3amMeTuM, 4TO

U3Y4YE€HUE METOJ0B TEOPUHU BEPOSITHOCTEN U MAaTEMaTUYECKOM CTATUCTUKH MPEANoJaraeT Hajau-

4Yhe TEOPETUYECKUX 3HAHUN U IIPAKTUYECKUX HABBIKOB MATEMATHUYECKOIO AHAIN3A, JIMHEWHOMN

anreOpel, nupdepeHInaTbHbIX ypaBHEHUH — MMEHHO B CHUCTEMax KOMIIBIOTEPHON aireOpsI

(CKA) perienue 3a1a4 Ha3BaHHBIX JUCHUIUIMH pean3yeTcs B MaTeMaTuueckoit Hotarmu, CKA

JAl0T MAKCUMAaJIbHBIE BO3MOYKHOCTH AHAIIMTUYECKOTO UCCIIET0BAHUS.

OCHOBHBIE TNOHATHS TEOPUM BEPOATHOCTEW, COOTBETCTBYIOIIME MAaTEMATHUUYECKUE BbIPaA-
KEHUsI U TpeoOpa3oBanus, PyHKIIMH MaHUIYIMPOBAHUS U TpapUUECKON BU3YaTU3AMH JaHHBIX
pear30BaHbl MPAKTUYECKA BO BCEX CUCTeMax KomibroTepHOU anredpsl ([5]). Huke oTmeueHb
¢byHKIMK ¥ peanu3oBaHHble B Mathematica anropuTmbel BepOSTHOCTHO-CTaTHCTUYECKHX METO-
7I0B, KOTOpBIE L€1eCO00pa3HO HMCIIOJIB30BaTh NPU CO3AAHUU MPO(ECCHOHANBHBIX U CHELUalb-
HBIX CTATUCTUYECKUX IPOTrPAMMHBIX IPHIIOKEHUMN, U3yYEHUHN METOOB.

XapaKTepUCTUKU U PEIIATENN Ul TEOPUM BEPOSTHOCTEW U CTATUCTUKHU. I MOANEPKKU
CTaTUCTUYECKOTO MOJEIMPOBAaHUS U aHaIM3a C [OMOIIBI pACIPEAEICHUM cHucTeMa
Mathematica, HaunHas ¢ Bepcuu 8, mpeaniaraetT KOJUICKIMIO BCTPOCHHBIX paclpe/ieieHH Bepo-
ATHOCTEM, IS KaX10T0 U3 KOTOPBIX MOJAEPKUBAETCA HECKOJIBKO JECSITKOB CBOMCTB, TAKMX KaK
GbyHKIMU pacrnpenesieHrs, MOMEHTBI, KBaHTHIM M TeHepupyroume ¢yHkuuu. B wactHOCTH,
noJib30BaTessimM qoctymusl ([4]):

*  CuMBOJIBHBIC, IPUOIMKEHHBIC BHIYMCICHUS BEPOSTHOCTEH M YCIIOBHBIX BEPOSTHOCTEH CO-
ObITHA, 331aHHBIX B (pOpMeE JIOTHIECKUX KOMOMHAINI paBEHCTB U HEPABEHCTB.

=  CHUMBOJIbHBIE U YHCJIEHHBIE BBIUMCIIEHUSI 0KMIaHUI U YCIIOBHBIX OKUJAHUM BBIPAKEHUH.

* ['eHepupoBaHHE BHIOOPKH M3 paclpe/eiCHUl, OLICHUBAHHE MAapaMeTPOB pacHpeieieHUus U
IIPOBEPKA COTJIACOBAaHHOCTH JaHHBIX U paclpeacIeHUH.

* Jlognepxka QyHKIMIA pacnpeaeseHuid, cpeau KOTOPHIX MJIOTHOCTh BEPOSTHOCTEH, KyMYyIIs-
TUBHAs (QyHKUUS pacupenencHus, QyHKIUS HaIEKHOCTH, MIIOTHOCTh OTKa30B, oOpaTHas
KyMYJIATHBHAs GYHKUUSA U 0OpaTHAs QYHKUIMS HAAEKHOCTH.

*  BepluncieHnue pa3HbIX TUIIOB MOMEHTOB, BKJIIOUasi CTEIIEHHBIE, LIEHTPAIbHbIE MOMEHTHI, KY-
MYJISIHTBI ([IOJYMHBAapUAHTHI) M (haKTOpPHUAIbHBIE MOMEHTHI; HOJJIEPKKA BCEX MPOU3BO/IS-
mUX (QYHKIMH, CBA3aHHBIX C MOMEHTAaMH, BKIJIIOYAsi MPOU3BOASIINE (DYHKIIMM MOMEHTOB U
KyMYJISIHTOB; IIEPEXO0]] MEXKy MOMEHTAMH Pa3HbIX THIIOB.

*  Bpluncienue cTaHJapTHBIX U HECMEIEHHBIX TOYEUHBIX OLICHOK MOMEHTOB.

[Tapamerpuyeckue pacrnpejieneHus: BeposTHocTel. OCHOBBIBAsICh HAa HAMOOJIBIIECH B MUpE
KOJUIEKIMH CIICIUANTBHBIX (QYHKIMNA U ABYX JNECATHICTHIX PA3BUTUSI CHMBOJIBHBIX H YUCICHHBIX
anropuT™moB, cucrema Mathematica, HaunHas ¢ Bepcun 8, mpeiaraer GecnpereIeHTHbIN ypo-
BEHb IMOJJICPKKU MapaMeTpudecKkux pacnpenaeneHuii [8]. OCHOBHBIE cOCTaBISIONINE ITapaMeT-
pudeckoro MoaenupoBanus U ananusa B CKA:
= Kosulekuus napameTpudeckux pacripeieacHuil BEpOsSTHOCTEN.
=  OOmmpHas MoAgepkKKa pacipeieeHui ¢ JUIMHHBIM XBOCTOM.
= Jlonnep:kka paclnpeneneHuil BEPOSITHOCTEH YKCTPEMAIbHBIX 3HAYECHUM.
=  HecKkonbKO AECATKOB PACCUUTHIBAEMBIX XapaKTEPUCTUK IS PACIPEIEICHUN BEPOSTHOCTEM.
*  ABTOMaTU3UPOBAHHOE OLIEHUBAHUE IAPAMETPOB U MPOBEPKA CTATUCTUUYECKUX TUIIOTES.
=  OOmmpHas JOKYMEHTAIMs, COJepKalasi CBOMCTBA paclpeaesieHuil 1 UX COOTHOIICHUS C

JOPYTUMU paclpeaeaeHUusIMU BEPOSATHOCTEN.

Henapamerpuueckue, BropudHble U (HOpMYIbHbIE pacnpenercHus BeposTHocTel. B cuc-
teme Mathematica 8 ObuT BBeIeH MPUHIMITUAILHO HOBBIM MOJAXO0J K MOJACIHPOBAHHIO PacIpe-
nenenuit BepositHocteit [8]. TlepBoe — 3TO MOHATHE HEMapaMeTPUYECKOTO PACIpEesICHHs, aB-
TOMaTu3upylomee 1 oboOIaromiee Heablii psaJ HenapaMeTPHUECKUX METO/0B, HCIOJIb3yeMbIX
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JUIsL BBIYMCIICHUS OINPEACIEHHBIX CBOMCTB PACIHpPEICIICHUs] BEPOSTHOCTEW. Bropoe — moHsTHE

BTOPUYHOI'O PACIPEIEICHUS BEPOSITHOCTEH, CO3AaBAEMOI0 U3 IPOU3BOJIBHOTO PACIPEACICHUS

BEPOSATHOCTEH C MOMOLIbIO (PYHKIMOHAIBHBIX NMPEOOpa30BaHUi, ONepaluii yceUeHus, CMelln-

BaHUs U T.I. TpeTbe — 3TO MOHATHE PacHpeACTICHUs BEPOATHOCTEH, 3aJaHHOTO (POPMYIIOi MII0T-

HOCTHU BEPOSITHOCTH, KYMYJIATUBHOHN (DYHKIIUU pacnpeeneHus uiu GyHKIUU Haa&KHOCTH. Pa3-

JUYHBIE TUTBI PACIIPEICIICHUN BEPOATHOCTEN CIaXKEHHO paboTaroT, 00pasyst 000I0UYKy IS MO-

JenupoBaHus U aHaiau3a. OCHOBHBIC COCTABIISIONINE, UHCTPYMEHTHI ([4]):

*  OpHOMEpHBIE 1 MHOTOMEpPHBIE TPE0Opa30BaHUS CIyJalHbIX IEPEMEHHBIX.

*  OnHOMEpHBIE U COBMECTHBIE PACIPENEICHHUS BEPOSITHOCTEN MOPAAKOBBIX CTATUCTUK IIPO-
M3BOJIBHOTO PacIpeesICHNUS.

=  KOMIIOHEHTHOE CMEIMBAaHUE IPOU3BOJIBHBIX COBMECTHUMBIX PACIPECIEHUN BEPOATHOCTEN.

= Jlapamerpuueckoe CMELIMBAHME DPACIPEIEICHUN BEPOSTHOCTEH C HUCIOJIb30BAHUEM JIHC-
KPETHBIX WJIM HENPEPBIBHBIX BECOBBIX PACIIPENEICHUI BEPOATHOCTEN.

= Henapamerpuueckue pacnpeleleHus, BKIOYAOIIME 3MIHUPUYECKOE, TMCTOIPAMMHOE, 10
AJIEPHOMY CIUIQKUBAHUIO U IPYTHE.

*  OueHUBaHUE METOAOM SJIEPHOTO CTIaKMBAHUS C aBTOMAaTHUYECKUM BbIOOPOM (DPUKCHUPOBAH-
HOW WJIM aJIalITUBHOM IMPHUHBI OKHA.

*  OnTUMHU3HPOBAHHBIE OJHOMEPHBIE U MHOTOMEPHBIE SMIIMPUUYECKUE PACIPENEIECHUs BEPO-
ATHOCTEH.

= VYceueHue, LEH3YPUPOBAHUE PACIPEACICHUN BEPOSITHOCTEH B IPOU3BOJIBHOM H3MEPEHUH,
JUISL HETIPEPBIBHBIX WJIM JUCKPETHBIX CIIy4aliHbIX BEJIMYHUH.

* BropuuHble pacnpeseneHusi BEpOATHOCTEH, MONTydYeHHbIe B pe3yabTare (PyHKIIMOHATbHBIX
npeoOpa3oBaHui, oniepalyii yceueHus, CMEIMBAHUS U TIp.

= Henapamerpuueckoe OLIEHMBAaHME LEH3YPUPOBAHHBIX AAHHBIX METOJIOM MAaKCHUMAaJIbHOTO
MIPaBJI0NI0A00HSI.

*  D¢¢eKTUBHOE MOJEIUPOBAHNE BBIKUBAEMOCTH U HAAEKHOCTH C MOMOIIBIO YCEUEHHBIX U
LIEH3YPUPOBAHHBIX PACIPEICIICHUN.

= Komnynsl ¢ pa3HbIMU CEMEWCTBAMHU sIIEP M NMPOU3BOJIBHBIMU MAPTMHAIBHBIMH paclpeesie-
HUSIMU BEPOATHOCTEM.

=  MapruHanbHble pacHpeesieHUus] BEPOSITHOCTEN C IPOU3BOJBHOM pPa3MEPHOCTHIO IIPOMU3-
BOJIBHOTO PacIpeiesieHHsI BEPOATHOCTEH B IPOCTPAHCTBE OOJIbIICH pa3MepHOCTH.

* PacnpeneneHusi BeposITHOCTEH, 3a1aHHbIe (POPMYJIaMU JIJIsl pacrlipeiesieHus! IJI0THOCTH Be-
positHoctu (PDF), hyHKIIMM HAKOTUICHHOTO paclpeesieHHs, HaJEKHOCTH.

OneHMBaHUE NapaMeTPOB paclpeacaeHU U IPOBEPKa CTaTUCTUYECKUX runoTe3. Mcnons-
3ysl B CHCTEME TECHYIO MHTETPallMi0 CHMBOJIBHBIX M YHCICHHBIX BO3MoOkHOCTel, Mathematica,
HauMHAas ¢ Bepcuu 8, mpeyiaraeT aBTOMAaTU3UPOBAHHBIC U ITPOU3BOAUTEIbHBIC OLICHUBAHUS T1a-
pamMeTpoB pacmpesieNieHul, MPOBEPKY CTATUCTUYECKUX TUnoTe3 anst 6onee 100 BcTpoeHHBIX Mma-
pPaMETPUYECKUX PACIPEECICHUM U KOHCTPYKTOPOB BTOPUYHBIX PACIPEIEICHUN BEPOSITHOCTEH.
ABTOMaTu3anus BbIOOpa MPOLEAYp PELICHUs] YPaBHEHUH ¥ ONTUMH3AIMU MTO3BOJISET TOJIb30Ba-
TEJIO0 yJeNnsATh OOJbIlIe BPEMEHU BOMPOCY, Ha KOTOPBIM HY)KHO OTBETUTH, & HE aITOPUTMUYE-
CKUM noJpoOHOCTAM. [IpH 3TOM MMeeTcs BO3MOKHOCTh YCTAHOBKH YTOUHSIOIINX OMIIMN, KOTO-
pbI€ MO3BOJISIOT AKCIEPTaM KOHTPOJIMPOBATH MPOLIECC ONTUMHU3ALMHU U TOAPOOHOCTH KOHKPET-
HBIX METOJIOB IIPOBEPKU CTATUCTUYECKUX IUNoTe3. [l oleHuBaHus napaMeTpoB UiIU POBEPKU
TUIOTE3bl HEOOX0AUMO HECKOJIBKO KOPOTKUX KOMaH I, YTO MO3BOJISET OBICTPO MEPEXOAUTH B UX
paboTe K ATary IPUHATHUS PEIICHUH 1 ocTpoeHus oT4éToB. OcHoBHBIC MeToIuKH ([4, 8]):

*  OueHuBaHUE APaMETPOB IAPAMETPUUECKUX U BTOPUUHBIX PACIIPEAETICHUN BEPOSATHOCTEN.
=  OueHka MapaMeTPOB PaCHPECIICHUN BEPOSATHOCTEN METOJI0M MAaKCHMAJIBHOTO IPaBJIONO-
JA00HS UIT METOJJIOM MOMEHTOB.
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= Kpurepuu coryiacus Jyisi OTHOMEPHBIX, MHOTOMEPHBIX, JUCKPETHBIX M HENPEPHIBHBIX TaH-
HBIX; HETIOCPEACTBEHHBIN JOCTYN K KpuTepusim coryacusi Konmmoroposa — CmupHoBa, Ilup-
coHa, AHJipecoHa — [lapiuura u ap.

*  ABTOMaTHU3UPOBAHHBIE TECTHl COOTHOIIEHWH KOX(P(OUIIMEHTOB CABUTa W Macmitada s
MIPOU3BOJIEHOTO KOJIMYECTBA HAOOPOB JAHHBIX.

*  [lonHbII KOMIUIEKT HMEHHBIX TECTOB COOTHOIICHUH K03()(HUIIMEHTOB cIBUTa U MacITaa.

*  [lonHblil HAOOP PE3yNBTATOB TECTUPOBAHUS, BKIIIOYAs 3HAUCHHSI TECTOBBIX CTaTHCTHUK.

Anroputmbl Teopuu rpyni. B Bepcun 8 no6aBneHsl HOBbIE (YHKIIMH M QITOPHUTMBI JUIS
paboThl ¢ TIEpecCTaHOBKAMK W TPYIIIAMH IEPECTaHOBOK, TMosib3oBaresiMm Mathematica npenoc-
TaBJISIETCS. CUCTEMAaTU3UPOBAHHBIN JTOCTYI K MHOXKECTBY TPYII, MOPOKICHHBIX MTPOU3BEICHUS-
MH MHO>KECTBA IepecTaHOBOK. B wacTHoCTH:

* Jloaneprkka 3alUCH MEPECTAHOBKU B BUJIE TIPOU3BEICHHS HENIEPECCKAIOIUXCS [IUKIIOB.

* [lognepkka TPy, MOPOKICHHBIX MHOXECTBAMH MEPEeCTaHOBOK. IIpenBapuTenbHO coxpa-
HEHHbIE TeHEepaTOpbl OECKOHEUHBIX CEMEUCTB IPYII U CIIOPATUUECKUX TPYII.

*  Buzyanu3zainus rpyni B BUJe Tabaul] yMHOKeHuUs uiu rpados Kamu.

*  Bpruucnenust opoUT, cTabMIN3aTOPOB, LIEHTPAIN3ATOPOB, MPEACTABUTENCH KIaCCOB CMEX-
HOCTH H JIp.

Cnydaiineie nporecchl. B Mathematica 9 no06asieHbl QyHKIMH, KOTOPBIE MOJICIUPYIOT
CHCTEMbI, U3MEHSIOIIUECS BO BPEMEHH CIydailHbIM, a HE J€TePMUHUPOBAHHBIM 00pa3oM, HO B
KOTOPBIX COCTOSIHUS, B OJIM3KHE MOMEHTBI BpEMEHH SBIISIFOTCs 3aBUcUMbIMHE ([9]). JlocTymHbI:

* JlocTpoeHHE CKANISPHBIX U BEKTOPHBIX MPOLIECCOB CKOJB3SILEIO CPEJHETO, aBTOPETPECCHB-
HBIX, KOMOMHUPOBAHHBIX MPOLIECCOB; PaboTa C PEryIsApPHBIMH WM HEpPEeryasipHbIMH, CKa-
JISIPHBIMU WJIM BEKTOPHBIMU JAHHBIMUA BPEMEHHOTO Psi/ia; OLIEHUBAaHHUE [TapaMeTPpOB Mpoliec-
ca [0 JaHHBIM BPEMEHHOTO psijia.

*  Peanuzanus Mojeneil BpeMEHHBIX PSIIOB C OJMHOMHAIBHBIMHU WIIM CE30HHBIMH TPEHIIAMH,
MOJIEJIEY BPEMEHHBIX PAIOB € JOJITOM IIAMSTHIO.

* PaboTa ¢ OJHUM WJIM HECKOJBKUMH BPEMEHHBIMU CPE€3aMH IIPOIIECCOB, KaK C pacrpeese-
HUSIMH BEPOSITHOCTEH; HAXOXKICHUE CTATUCTHK BPEMEHHBIX CPE30B TAaKUX, KaK (DyHKIHH
CpEeIHEero 3HaueHus!, MEeJMaHbl, BApUaIUH U TIp.

* HenocpeacTBeHHOE BBIUMCIICHHE KOBAPUAMOHHOW, KOPPEISLIMOHHON M aOCOIIOTHOM KOp-
PENAUOHHON ()YHKIUH.

=  bosblIoe YKUCIO MApaMETPUUYECKUX CIy4YalHBIX MPOLECCOB, KOHEUHBIX Liered MapkoBa ¢
JUCKPETHBIM U C HENMPEPBHIBHBIM BPEMEHEM; IMPOIIECCOB MACCOBOTO OOCTYXHBaHMS, BKIIIO-
Yasi Ouepe Iy U CEeTH ouepesiei 00IIero MoJ0KEeHHUS.

* Pemenue mapamerpuueckux croxactuuecknx auddepenumansaeix ypaBuenuit (CHY) ra-
KuX, Kak nuddy3nonnsiit npouecc Kokca — Murepcoiia — Pocca; aBromaTiueckoe npeoo-
pa3oBaHHE MapaMeTpuiecKux TU(P(Y3HOHHBIX MPOIECCOB B COOTBETCTBYIOIIUE MPOIECCHI
Wto nnu CTpaToHOBUYA; pa3Hble METOJIbl MOCTPOCHUS CIYYalHBIX pealn3aluil perieHuit
CY, B ToM uncne meto Dilnepa — Mapysimsl, croxactudeckue Metonbsl Pynre — Kyrra u
zp.

[Npuknagaeie obnactu. BerpoeHnble ¢unancoBble Bbluncienus. Cucrema Mathematica
COJCPKHUT MHCTPYMEHTAPHIA JUTSl peIIeHUs 3a7a4 B KJIACCHYECKOM M COBPEMEHHOM (prHAHCOBOM
7enie, a TakKe MPEeAOCTaBISACT AOCTYH K OOJBIIMM MaccHBaM (PMHAHCOBBIX U SKOHOMHYECKUX
JAHHBIX, COACPKUT OOTraTyio (PyHKIMOHATBHOCTh (PMHAHCOBOTO UMIIOPTA U 3KCIIOpTa AJIsi pabo-
ThI C BHEIIHUMH JaHHBIMH. B TOM umnciie MoxHO ucnosib3oBath ([4, 9]):

*  [lonHbIi CIEKTP BHIYMCIICHUH 1O (PMHAHCOBBIM JEPUBATHUBAM.

= [lognep:kka ONIMOHOB €BPONEHCKUX U AMEPUKAHCKUX CTUJICH MOTAIEHUs, a TaKkKE IK30-
TUYECKUX (DMHAHCOBBIX JIEPUBATUBOB.

*  Brpruncnenue rpe4eckux Ko3pUIMEeHTOB U NOAPa3yMeBaeMOM BOJATHILHOCTH.
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CI/IMBOJIBHI:IG N YHUCJICHHBIC BBIUHUCIICHUA BpeMeHHOﬁ CTOUMOCTHU JCHCT.

QYHKIUNA OLEHUBAHUS PAa30BbIX CYMM, aHHYUTETOB, HEIIPEPBIBHBIX U JUCKPETHBIX JCHEXK-
HBIX ITOTOKOB.

Brruucnenue 3(h¢eKTUBHON MPOLEHTHOW CTaBKU JUIS HENPEPHIBHBIX U JIUCKPETHBIX Bpe-
MCHHBIX HpOI_IeCCOB nu KpI/IBBIX JOXOJHOCTH.

HaGop nHCTpyMEHTOB /Jist pacy€TOB MO OOJIUTAIMSAM U UX OIICHUBAHUE.

BBI‘-II/ICJIGHI/ISI Mep BOCHpHHM‘IHBOCTH 06erau1/m, HAYUCJICHHOI'O HpOI_[eHTa 58 KaHGHI[apHLIX
U3MEpPEHHU.

[Tonnepxkka HENPEPBIBHBIX U JUCKPETHBIX BO BPEMEHU IIPOLIECCOB Ul KYIIOHHBIX U IIPO-
IICHTHBIX CTaBOK.

['mankas uHTErpanus (I)I/IHaHCOBbIX (I)yHKuI/H‘/'I C IIOJCUCTEMaMHU BU3yaJIn3allul U CTaTUCTUKU
cucremsl Mathematica.

B unpopmanmonnsix pecypcax Wolfram, cucreme Mathematica B LlenTp nokymenranuu

(Documentation Center), Hasurarop no ¢ynkuusm (Function Navigator), BupryansHsiit yueo-
nHuk (Virtual Book) mo Bcem meronmam AoCTymHBI yrpakHEHUs-WUTOCTpanuu. Hampumep, nmo
OJIOKY XapaKTEpUCTUKU M PELIATENU Ul TEOPUH BEPOSITHOCTEH M CTATUCTUKU MOYKHO HCIOJIb-
30BaTh yIPAKHEHHS C HCXOJIHBIMH KOJIaMH:

v

v

ASANRN

HaXO0XKJCHUE BEPOSTHOCTH COOBITHI M CPEJHEro 3HAU€HHs BBHIPAKEHUN JJIS IapaMeTpuye-
CKHX, HETTapaMeTPUUYECKUX, BTOPUYHBIX U (POPMYIBHBIX paclpeieleHuil BEpOsITHOCTEH;
OIIpE/IENIEHNE BEPOATHOCTEW M CPEAHMX 3HAYEHUH NPU 3aJaHHBIX YCIOBUAX AJIA MPOU3-
BOJIbHBIX PACIpPEICIICHUN; BBIYMCIECHUE ABYCTOPOHHEH BEPOATHOCTU [UIsl CTaHJAPTHOTO
HOPMaJIbHOTO pacrpeesIeHus;

BBIUMCIIEHUE U BU3yaJau3alus GyHKUUN pacrpenesieHus 111 OTHOMEPHBIX 1 MHOTOMEPHBIX
HENPEPBIBHBIX WU AUCKPETHBIX CIy4alHBIX BEIUYUH,;

HCIIOJIb30BAHNE LIEHTPAJIBHBIX MOMEHTOB 0 JaHHBIM JUIsl TIOCTPOEHHUS Pa3IOKEHUs OJI-
JKBOPTA, alllIPOKCUMUPYIOLIETO PacIpelesIeHNE TeHEPAIbHOM COBOKYITHOCTH;

nosicHeHust Teopembl ['uBenko — Kanrtennu, nemMoHCTpanus, 4To BbIOOpOYHAs (DYHKLIMS
pacripesiesieHus IpH yBEIWYeHUH 00bEMa BBIOOPKU CTPEMHTCS K €€ TEOpEeTUYECKOMY aHa-
aory (myréM cpaBHEHHS I'paMKOB BHIOOPOYHOW M TEOPETUYECKOW (DYHKIMI pacrperere-
HUA);

pacyér BepOATHOCTH COOBITHS, COOTBETCTBYIOIIETO YYaCTKy KOMITJIEKCHOM TJIOCKOCTH;
MepbI BapHalluy U CABUTra JJIs NapaMeTPUUECKUX pacpeesICHUN;

UCIIOJIb30BAHUE PA3HBIX MACIITa0OB Ul PACCMOTPEHMS XapaKTepHBIX JieTajed u oOuien
(dbopMBI TUIOTHOCTEH pacIpeesieHHi IByX pa3IU4HbIX pacnpe/eleHHid BeposTHOCTEH, 00-
JaaIUX UICHTUYHBIMU IOCIEN0BATENIBHOCTIMU MOMEHTOB, U CPaBHEHME NEPBBIX 4Jle-
HOB I10CJIEI0BATEILHOCTH MOMEHTOB B (hopMe TaOIHIIbI;

HAX0XJICHUE€ MHOTOMEPHBIX IOJYWHBApUAHTOB IO MOMEHTAM. 3HAUYE€HHUE KyMYJISIHTBHI,
Cumulant, TpéxmepHOi Ciy4ailHOW BEIMYMHBI, BHIPAKCHHOE B TEPMHHAX €€ MOMEHTOB,
Moment, ucnionn3ys komanry MomentConvert;

HaXO0XJIEHUE HECMEIIEHHBIX TOUEUHBIX OLICHOK Ul IPOU3BEACHNUS LIEHTPAJIbHBIX MOMEHTOB
JBYMEPHOH CITy4aiiHO# BeTMYMHBI B TEPMUHAX (POPMATIbHBIX CHMMETPUYHBIX MHOTOWIECHOB
CYMM CTENEHEN;

nepexo]] MeXay MPOU3BOJIbHBIME TUNIaMK (hopmanbHeIX MoMeHToB (Moment, CentralMo-
ment, FactorialMoment, Cumulant);

HaXO0XJIEHUE MaTEMaTUUECKOr0 OXKHUAAHNUS MHOTOWIEHOB CTaHAAPTHBIX TOUEYHBIX OLICHOK:
komanzna MomentConvert mo3BonsieT HalTHM MaTeMaTH4eCKOe OXKUIaHHE (OPMaTbHBIX
CTaHAAPTHBIX TOYEYHBIX OLIEHOK OTHOCHUTEJIBHO BBIOOPOYHOTO paclpesieieHusi B TepMUHAX
(bopMasbHBIX MOMEHTOB,
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4 CpaBHCHHUC IUIOTHOCTH BCPOATHOCTH COTJIACOBAHHOI'O pacClpeaciICHusA ¢ FI/ICTOFpaMMOfI
JaHHBIX, U CBOJAHAasA Ta6JII/II_[a 3HA4YCHUI CTaTUCTHK Pa3JIUYHBIX KPUTCPUCB COOTBCTCTBUA.

Otmerum, uyro kommanueit Wolfram Research cozman u peryssipHo oOHOBIsICTCS CHCTE-
MaTH3HPOBAHHBI KaTajor OHJIAHOBBIX MHTEPaKTHBHBIX AeMoHcTpanuid [10], cBobomHO pac-
npoctpansiembix B ¢opmarax NB u CDF wuHTEpakTUBHBIX NPOrpaMMHBIX MPUIOKCHHN-
npoekToB. [lo coctosiHmio Ha sHBapb 2015 r. B KaTtajore pa3MeIieHbl U JOCTYITHBI TOCETUTEISIM
caiita Oonee 9890 nemoHcTpanmii Mo pa3HbBIM pasjeiaM HayKd, TeXHHKH, xu3Hu (Mathematics,
Computation, Physical Sciences, Life Sciences, Business & Social Systems, Engineering &
Technology, Systems, Models & Methods, Our World, Creative Arts, Kids & Fun, Mathematica
Functionality, Browse by US Common). OtmeTiM HECKoJIbKO MpoekToB U3 katajora [10], ko-
TOPBIC B KJIIACCC CTATUCTUYCCKUX NPOTrPAMMHBIX ITPOAYKTOB ACMOHCTPHUPYIOT OIYIICHHBIC U HC
O6C}’)K,Z[aeMBIe B HACTOAICM H3JIOKCHHUUN YHHUKAJIbHBIC BO3MOXKHOCTHU MHTCPAKTUBHOCTHU IIPUJTIO-
eHuil u rpaduyeckoii Busyanmsauuu B CKA Mathematica: “lllustrating the Use of Discrete
Distributions”, “Stock Price Simulation Using Stable Random Variables”, “Cumulative Sums
and Visual Change Detection between Two Random Processes”, “Cluster Analysis”, “Exploring
Multivariate Data”, “Regression toward the Mean”, “k-Nearest Neighbor (KNN) Classifier”,
“Minimal Model of Simulating Prices of Financial Securities Using an Iterated Finite Automa-
ton”, “Simulating a Catastrophe Insurer”.

VYnowmsiHyThie Bhile peannzoBanaeie B Wolfram Mathematica metoabt u pyHKIMH TOIBKO
YaCTHMYHO OTPAXaloT MHUpokuid cnektp Bo3sMoxkHocte CKA ([11]). IlpuBeneHs! nuib OCHOB-
HbIE, HO Ja)Ke TaKOW CIHMCOK yOeIUTEeIbHO CBUJETENBCTBYET O JocTonHcTBax Mathematica, me-
J€c000pa3HOCTH MCIOIB30BaHHS B CHCTEME BBICIIIETO 00pa30BaHus, HAyKe, TEXHUKE, JKU3HH.
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