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Bctynnenue

Knaccuyeckum MatemMaT4eckum cpeacTBOM OMCaHNS HEOMPEOENEHHOCTY B €€ CTAaTUCTUYECKOM, «CITyHalHOMY,
NPOSIBNEHNN SBNSIETCS TEOPUS BEPOSTHOCTEN U MaTeMaTiyeckas cratuctuka (TBUMC). Btopas nonoeuHa XX
CTONETUS B MaTeMaTuke XapakTepuayeTcs WHTEHCUBHBIMUA YCUAMAMK MO CO3AaHMI0 MaTeMaTUYECKUX CPeacTB
ONUCaHUS 1 OMEepUpOBaHUs C HEOMPedenéHHOCTbIo, anbTepHaTBHbIX TBUMC, K KOTOpbIM MOXHO OTHECTU
TEOPUIO MOCTPOEHUST OLEHOK C rapaHTUPOBAHHOW TOYHOCTbH) (TEOPWMIO MMHUMAKCHOTO OLEHMBAHMS), TEOPUIO
HEYETKMX MHOXECTB, a Takke npeobpasoBaHue Xoka (MX). B T0 xe Bpems, MHOMe Haaexabl, CBS3bIBaBLUMECS C
NOSIBUBLLMMUCSA TEOpUSAMW, He onpaBfamucb. B 3HauyuTerbHOW Mepe 3TO OTHOCUTCH K TEOpWUM HEUETKUX
MHOXecCTB. Kak npencTaBnsieTcs, MHoroobpasve MeTohoB MaTeMaThyeckoro OMMUCaHWs HeonpedenéHHoCTH, K
KOTOPbIM MOXHO OTHECTU: 1) LETEPMWHMPOBAHHLIA, B TOM uYuCie oBpaTHble 3afgauu; 2) cratucTudeckun; 3)
METOZ, NONY4YEHNS OLLEHOK C rapaHTMPOBAHHON TOYHOCTBIO; 4) MeTog HEYETKMX MHOXECTB; 5) X, — nopoxaaet
HeobxoaMMOCTb NpuUBeaeHUs uX K obLieit ocHoBe. OTO 03HA4aeT OCMbICAIEHME MPUPOLLI HEONpPeaenéHHOCTH,
co3aaHue obLLero MeTogonorMyeckoro nNoaxoaa, KOTopblil MO3BOAMM C AMHOM TOYKM 3peHUs paccMaTpuBaTh
pasHoobpasHble MaTemaTuyeckue MeToabl €€ onucanus. B npegnaraemont paboTe npeanoxeHsl HEKOTOPbIE
Luary B 3TOM HarnpasfeHuu.

YT10 noHUMaT Noa HabngeHUeM (IKCNEePUMEHTOM, ONbITOM, UCNbITaHNEM)?

MoHsATME HEONPeAEeNeHHOCTU B MOBEAEHUM WUCCIIEAYEMOrO SIBMIEHUS! I CUCTEMbI TECHO BSI3aHO C MOHSITUEM
«OMblITay, «3KCMEPUMEHTa», «HABMIOLEHNSI», «UCTIbITaHWs», KOTOPble PaccMaTpUBAOTCS B paMKax KaTeropuw
«onbiTay. [epeuncrieHHble MOHSTUS WUMET OoOLieHayyHOe COAEPXaHMe UM 4acTo YnoTpebnsioTcs Kak
9KkBMBareHTHble. Kpome Toro, oHu ynoTpebnsoTcs kak SKBUBANEHTHbIE Mexay coboi U B TeOpUM BEPOSITHOCTEN
N MaTeMaTU4ecKoi CTaTUCTMKe. B cBOeM 0BLEHAy4HOM CMbiCrie 3TU MOHATUS NMpeaHa3HaueHbl Ans OnNMCaHMs
[EATENBHOCTU, CBSI3AHHOM C HENOCPELCTBEHHOW dMKkcalueir (DaKkTOB Ha YPOBHE SBMEHMS: B mpoliecce
HENocpeaCTBEHHOrO B3aMMOAENCTBYS NIOAEN C BHELUIHUM MUPOM

[Ins BbIACHEHNS KOHKPETUKN OBLLEHaY4YHOrO KOHTEHTa OMPEAENieHUs «3KCMEPUMEHTY, «OMbIT», «HabrnoaeHne»
obpatumes K HeilTpanbHoMy, 06e3nMYeHHOMY WMCTOYHMKY, KakoBbiM siBnsietcs, k npumepy, BCO (Bonbluas
COBeTCKas 3HLKNoneans).

B 1. 18 BC3 Ha c1p.463-464 oTMeuaeTcsl, YTO KaTeropus «ombiTa» COBMaZAET Mo CBOEW CYTW C KaTeropuen
«3KCNepUMeHTa» 1 «HabmogeHusy. YTo KacaeTcs «aKkcnepuMeHTa» M «HabmniogeHns», T0 B TOM Xe U3aaHum
BC3, Ho B ToMe 30 Ha cTp.6 B CTaTbe, MOCBSLLEHHON MOHATMIO «3KCMEPUMEHT» OTMEYAETCH, YTO TEPMMH
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NPOMCXOAMT OT NaTUHCKOro experimentum: Npoba, OnbIT, — 1 03HAYaAET «METOL, NO3HaHMS!, MPX MOMOLLIM KOTOPOro
B KOHTPONMPYEMbIX 1 YNpaBnseMblX YCMOBUSX UCCNEAYITCA SBMEHUS AENCTBUTENBHOCTUY. B TOI Xe cTaTbe
OTMEYAETCS, YTO «3KCMEPUMEHT» OTNMYAETCS OT «HABMOAEHUSA» TEM, YTO B NEPBOM OCYLLECTBIAETCS aKTUBHOE
OnepupoBaHne C OObEeKTOM wuccregoBaHus. Takum  00pasoM, B LMTMPYEMbIX WCTOYHMKAX MOHSTUS
«IKCMEPUMEHT» W «HAbMIOAeHNe» pPasnMyalTCs akTWBHOCTBIO WIW MACCMBHOCTH) B OMEPUPOBAHMM C
nccnegyembiM 06bekToM. B TO e Bpems B CTaTbe, NOCBALLEHHON «HABMOAEHMIO» B TOM xe u3gaHum bC3 Ha
ctp. 186 B 1. 17 oTMevaeTcs, YTo HabnoaeHne, 0BbIYHO, ABNAETCS YaCTbio «3KCNEepUMEHTay». B TO xe cTaTbe B
CBSI3N C «HaOMIOOEHNEM» MOSIBNSETCS COYETaHWe «perucTpaunst HabrogeHuit». Takum 0OpasoM, MOXHO
caenatb BbiBOA O TOM, YTO OMbIT MMW SKCNEPUMEHT SIBMSIETCA METOAOM MO3HAHWUS, KOTOPbIA 3aKn4aeTcs B
BOCCO3AaHM/ CTaHOAPTHbIX YCMOBWUI HabMIOOEHUs MCCNeayeMoro SBNEHUS U (hUKCaUMM COOTBETCTBYHOLIMX
pesynbTaToB: TOr0 YTO MPU CO3AAHHBIX YCNOBUSIX NosiBNsieTcsl. KOHEYHO e, BHE MOMSt 3PEHWSt CO3HATENbHO
ocTaBnseTcs 006CyxaeHne BOMPOCOB O TOM, Kak 1 KakuMm MMEHHO 06pa3om obecrneunBaeTcs Co3gaHue Tex uin
WHbIX YCIOBWW, @ TaKke BOMPOC O TOM, Kak popmupyeTcs NpeacTaBneHue O TOM, YTO e WMEHHO cuuTaTth
pesynbTaToM aKCnepuMeHTa.

AMNUPMYECKUIA acNeKT: HabnaeHWe (IKCNePUMEHT, ONbIT, UCMbITaHuUe)

Takum o6pa30M, 13 I'IpMBe,EléHHbIX BblLle LlIATI/IpOBaHVIIZ MOXHO caenatb BbIBOA, Y4TO MNPUHUUNUaNbHbIMU
COCTaBNAKLWMMN «3KCNEPUMEHTA» ABNAIOTCA:

- BOCCO3/aHwe yCrnoBuit HabnoaeHns Ans SBNeHus), KOTOPoe UCCNeayeTcs;
- (pukcaums pe3ynbTaToB IKCMEPUMEHTA: TOTO, YTO MNOSBASETCH B pe3ynbTaTe BOCMPOU3BEAEHNS
YCNOBUIM SKCNEPUMEHTA..
BocnpousBeaeHve ycnoBuii MOXeT HOCUTb aKTUBHBIN UMW NAacCUBHbLIN xapakTep. B nepBom crnyyae roBopsiT 06
«3KCMepUMEHTEY, NS XapakTepusaunun BTOPOro — ynoTpebnaiT TepMuH «HabnmoaeHnny. XoTs — Nog4YepkHEM
ewé pas — oba TepMuHa MOTyT ynoTpebnsaTbCs Kak SKBUBANEHTHLIE.

OTMeTUM Takxe, Y4TO TEPMUH «HabMIoAEHNE» MOXET ynoTpebnaTbes Ans 0603HaYEHNs YACTH «IKCIEPUMEHTaY,
KoTopas 3aknoyaeTcst B vkcaLm (peructpaumum) pesynbTaToB «3KCrepuMeHTay.

AHanu3 cTaTUCTMYECKUX NOAXOOOB K onpeneneHnio aKkcnepnumeHTa C HebonbLUMMK Bapuaunamm noBTopAeT
BblAenenne npuBedeHHbIX Bblle OCHOBHbIX COCTaBIAKOWNX 3KCNEPUMEHTY, BblaBUras cneumd)vlqecme
[ONOJTHUTENbHbIE YCINOBUA B TOM, YTO KacaeTCa «CTOXaCTU4EeCKOro SKCnepumeHTa»

«OnbITy, «IKCNEePUMEHT», ((HGGHI-O,CIEHVIQ», «UcnbiTaHuey». TeOpeTMKO-BEPOHTHOCTHbIVI KOHTEeHT

[OHATUS  «OMbITa», «3KCTIEPUMEHTA», «HAOMIOOEHUST », «UCMbITAHNS» SIBMAKTCS Takke ChneumanbHbIMU
MOHATUSIMU Teopumn BeposTHOCTEN. OHM MMEIOT, B OCHOBHOM, OBLUMIA SMMMPUYECKUIA KOHTEHT. U 3TO siBNseTCs
€CTECTBEHHbIM, MOCKOMbKY CTaTUCTUYECKME (TEOPETUKO-BEPOSTHOCTHbIE) METOAbl SBMAITCA MPU3HAHHBIM
MaTemMaTh4eCcKuM cpeacTBaM MO4ENVUPOBAHUS HEONPEAENEHHOCTU B U3yYeHUMN SBEHWIA, TA€ OHa NPOSBASETCS B
BMAE CnyyanHocTu. [letanbHee 0 Criy4anHoCTy, Kak BUAE HeonpeaenéHHoCTH, HKe.

B TeopeTuKko-BEpPOSTHOCTHBIX UCTOYHMKAX B OMPEAEneHNsIX MOHATUI «OMbIT», «3KCNEPUMEHTY, «HabriogeHne»
OTCYTCTBYET €OMHCTBO M eAWHCTBEHHOCTb B OMPedeneHnn MoHATMI. B pasHbix UCTOYHWKaxX ynoTpebnstoTcs
pasHble BapuaHTbl B MPUMEHEHUM K OOHWUM TeX Xe, Kak MOXHO MOHATb M3 MOAENbHbIX MPUMEPOB, 0BbeKTam.
Kpome T0ro, B HEKOTOPbIX MCTOYHMKAX 0BCYyXaaeMble TEPMUHBI YNOTPEBNSAKTCA C ANUTETAMU «CTOXACTUYECKUIY,
«BEPOSITHOCTHBINY, «CryYanHblity. Elle pa3 3ameTim, 4To BCe OHW ynoTpebnsioTcs Kak aKBMBaneHTHble. Huke
NPUBOAMTCA aHanu3 ynoTpebneHns COOTBETCTBYHOLUMX MOHATUM B TE€X WM MHBIX UCTOMHUKAX M Y TEX UIN UHbIX
aBTOPOB.

B ocHoBononaratowen kHure A.H. KonmoropoBa «OCHOBHbIE MOHATUS TEOPWUW BEPOATHOCTEM» Ha CTp.12

0TMEYaeTCs, YTO «NPUMEHEHNE TEOPUM BEPOSITHOCTEN K peanbHOMY MUPY OnbiTa NPOMCXOAMUT B COOTBETCTBUM CO
creaytoLLei CXeMon.
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1. CuuTaeTcs, YTO MMeETCs onpefeneHHbli koMnnekc ycrnosuii €, KOTOpbIi MOXET BOCNPOU3BOAUTLCS
HeOorpaHW4YeHHOE KONM4eCcTBO pas.

2. WN3ayyaeTcs onpeaeneHHblit Kpyr cobbITuiA, KOTOPbIE MOTYT NPOUCXOAUTL MK BoccosaaHme yenosuii €.
B Takom noyteHHOM WCTOuHMKe, Kak y4ebHuk B.B. THepeHko «Kypc Teopum BEpOSITHOCTEM», NOHATME

HabniogeHVs B BUIE «MCTIbITaHUS» Takke CBA3bIBAETCS ¢ komnnekcom yenosuit €. Ho — 4ONOMHUTENBHO — U CO
CBS3@HHLIM C 3TUM KOMMIIEKCOM YCMOBMA HAabopom cobbiTid (Tam xe, cTp.21). WcnbiTaHue NOHMMAETCS Kak
BOCCO3/jaHME YNOMSHYTOTO KOMMMeKca YCROBUA W NPOBEPKE TOrO, BHLIMOMHSAETCA M MpU 3TOM BOCCO34aHWM
YCnoBuiA TO UnM MHOe cobbiTue, BblbpaHHOe M3 Habopa cobbiTuii (Tam e, cTp. 26). Takum obpasom
«MCMbITaHMSY — 3TO ,HabMoaeHNe”, peaynbTaTbl KOTOPOrO UCNONb3YIOTCA ANS NPOBEPKN TOrO, BbINOMHAETCS N
uccnegyemoe cobbiTue.

Y I. Kpamepa B knaccuyeckom usgaHun «Martematuyeckue Metogbl CTaTUCTUKM» Ha cTp. 157-158 noHsTue
,KCNEPUMEHTA" HE OMpeaenseTcs SBHO, HO BbLIAENSETCH Takue, KOTOpble MOryT ObiTb MOBTOPEHHbLIMU
MHOTOKpaTHO NpU OAHUX W Tex xe ycnosusx. Cpeaun aToro Tuna SKCrNepUMEHTOB AOMOMHUTENBHO BblAENATCS
T€, ANS KOTOPbIX B CEPUN IKCMIEPUMEHTOB «Pe3yNbTaT ... MOXKET U3MEHATLCA OT OAHOr0 HabnaeHNs K Apyromy
cambIM HenpaBubHbIM 0Bpasomy. ABTOP Takke 3amMeyaeT, YTo «...B 3TUX cnyyasx Mbl Oyaem roBopuTb, YTO
“MeeM AENno ¢ NOCnefoBaTeNbHOCTbIO ClyYaiHbIX SKCNEPUMEHTOBY (TaM xe, CTp.158).

B yuebHuke A.B. Ckopoxoaa «3neMeHTbl TEOpUM BEPOSITHOCTEN U CIyYaiHbIX NPOLECCOBY YXKe B Ha4asne KHUrm
Ha CTp.5 OTMevaeTcs, YTO «OOHWM W3 OCHOBHbIX MOHSTUA TEOPUM BEPOSTHOCTEN SBMSETCH MOHSATAE
CTOXaCTMYeCckoro akcnepuMenTa». W ganblue ykasbiBaeTCs, YTO «TaK Ha3bIBAKOTCH SKCMEPUMEHTbI, peaynbTaThl
KOTOpbIX Henb3s npeaycMoTpeTb». OnATb ke NOHATUE CTOXACTUYECKOro 3KCmepuMeHTa 0bbsCHsSEeTCS
npumepamm (Tam xe, cTp.5). A Ha cTp.9 (Tam xe) nogyYepKkUBaeTCs Takas YepTa CTOXaCTUYECKMX SKCMEPUMEHTOB,
KaKk «BO3MOXHOCTb MOBTOPATb WX Oonblwoe uucno pa3». Kpome TOro, B KayecTBe BaXHOM 4epThbl
CTOXaCTUYECKOro 3KCMEpUMEHTa, OTMEYAETCA Hanuyue OnpeLeneHHOro, He COCTOSILLEro U3 OJHOrO 3fieMeHTa
«ymcna cobbITUin» C HUM CBA3AHHDBIX, CPEaN KOTOPbIX BbIAENSOTCA ariemMeHTapHble cobbiTs. OTMETUM, YTO XOTS
NOHATWE COOBbITUS He OnpedenseTcs, MOHATUE 3NEeMEHTapHOro COoBbITUS OnpedenseTcs CTporo (Tam Xxe,
cTop.6,7).

B dyHaameHTanbHOM u3gaHum, KoTopbiM SBnseTcs «CnpaBOYHUK MO TEOPUM BEPOSITHOCTEN N MaTeMaTN4YECKOM
CTaTUCTUKe», M3AAHHOTO aBTopCkUM kKornekTueom B coctase B.C. Kopontoka, M.W. MopteHko, A.B. Ckopoxogaa,
A.®. TypbuHa, aBTOpbl Ha CTP.5 OTMEYAKT, YTO «3KCMEPUMEHT OMPEAEenseTcs onpeeNieHHbIM KOMMIEKCOM
YCIOBWIA, KOTOPbIE WNM  BOCMPOU3BOASTCS WMCKYCCTBEHHO, WAM OCYLIECTBASIOTCA HE3aBUCUMO OT BOSK
akcnepumeHTatopa. Kpome TOro, OHW OTMEYatoT, YTO 3KCMEPUMEHT OMpedensercs Takke pesynbTaTami
9KCMEpUMEHTa, TO eCTb OnpefeneHHbIMU CoBbITUAMM, KOTOpble HabMoAAKTCS Kak pe3ynbTaT OCYLLECTBIEHNS
9TOr0 KOMMMeKkca YCroBuid». ABTOpbI Takke pasnuyaloT «eTEPMUHUPOBAHHbIE» W «CNyYalHbIE» W
«BEPOSITHOCTHbIE» 3KCMepUMeHTbl. K nepBbIM OTHOCAT T€, «B KOTOPbIX YCIIOBWSI SKCMEPWMEHTA OAHO3HAYHO
ONpefenstoT HacTynneHne (MMM He HacTynneHue) cobbiTid, KOTopble OxupalTca». YTO Xe KacaeTcs
«CIyYanHbIX» UK «BEPOSTHOCTHbIX SKCNEPUMEHTOBY, TO OHW OMPEAENsIoTCS Kak Takue, B KOTOPbIX «Mpy OOHWX
W TEX Xe YCIOBUAX BO3MOXHO NOSIBIIEHME COBLITUI, KOTOPbIE UCKMOYAOT Apyr Apyra». OTMETUM, — 0 YEM HUXe,
— YTO OTMEYEHHbIX CBOACTB JKCNEPUMEHTA HEAOCTATOYHO, YTOOLI €ro0 MOXHO BbIN0 Ha3BaTb CTOXACTUYECKUM.

B knaccuyeckom usaaHum «Teopusi BeposTHocTel» M. Jloesa Ha cTp. 13 oTMeYaeTcs, YTo «...Hayka UMeeT Aeno
C 3aKOHOMEPHOCTAMM B UCMbITAHUSX, KOTOPbIE MOBTOPSIOTCA», @ Takke YTo «... Aonroe Bpems Homo sapiens
n3yyan TOMbKO OETEePMUHUPOBAHHBLIE WCMbITAHWUS, B KOTOPbIX YCMOBWA (MPUYMHBI) MOMHOCTBLIO OMpefensioT
pesynbTathl (MocneacTans)». OnpedensioTcs Takke «ChnyvyanHble UCTbITaHUsA» (Tam xe, cTp. 13) Kak Takve, B
KOTOPbIX MPW BOCCO3AaHWM WX MHOTOKpaTHO, Habniogaemas 4actota Nboro U3 BO3MOXHbIX Pe3ynbTaToB
rpynnupyeTcs BOKPYr OnpedeneHHbIX yucen. Takum obpasom, W B 3TOM M3LaHUM WUCMOMb3YIOTCH MOHSATUS,
KOTOpblE CBA3aHbI C ONPeAEneHHbIM KOMMIEKCOM YCMOBUA: «UCTbITaHUE» W «CryYailHbIE UCMbITaHUS», MPUYEM
rnocrnesHne CBA3bIBAKOTCSA C TEMU, B KOTOPbIX YacTOTbI MOSBMEHNS Pa3HbIX Pe3yrnbTaToB U3 YMCna BO3MOXHbIX
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rpynnUPyoTCA BOKPYr onpeaeneHHblX Yncen. KoHeuHo, obsi3aTensHom sBnsieTcs MHOropa3oBOCTb «UCMbITAHUIA U
Hann4ne pasHblix, BOOﬁU.le roBOp4, pe3ynbTatoB B PA3HbIX UCNbITAHNAX.

B sHUMKMONeaMYecKkoM Mo LMPOTe OXBaTa M3[aHuK, KakoBbIM SBNSETCS ABYXTOMHUK B.dennepa «BeeaeHue B
TEOPUI0 BEPOSITHOCTEN W €€ MPUNOXEHUS», B NEPBOM TOME, MOHSITUE IKCMEPUMEHTA CUUTAETCS WHTYUTUBHO
SICHbIM W 00bsICHSIETC GOMbLUMM KOMMYECTBOM MPUMEPOB, KOTOPbIM MOCBSILLEHHbIA §2 nepsoro pasgena.
CobCTBEHHO, peyb MAET O (hopManM30BaHHOM BapWaHTe BUPTYanbHOrO OnbiTa B OGLLEHAYYHOM MOHUMAHUK,
KOTOpbIV XapakTepuayeTcst (PUKCUPOBaHHBIM HAGOPOM BO3MOXHbIX Pe3ynbTaToB.

lMpuBedEHHbIE BbILLE BapUaHThLI ONpeaeneHus «aKCnepumMeHTay B TEOPUN BEPOSTHOCTEN SBSIOTCS TUMUYHBIMU
W Ons Apyrux usgaHui, cpeay Kotopbix otmeTum yyebuuk V.. Twxmana, A.B.Ckopoxopa, M. SAnpetko
«Teopnst BEPOSITHOCTEN U MaTemaTuyeckas CTaTucTukay», MoHorpaduio «Teopust BeposiTHOCTed. OCHOBHbIE
MOHATUS!, NpeaenbHble TeopeMbl, cryyaiiHble npouecchl» K0.B. Mpoxoposa u K0.A. Po3aHoBa, 06CTOATENBHLIN
yyebHuk A.H. Wnpsiea «BepositHocTby, yuebHuk W.H. KoBaneHko n A.A. ®ununnoson « Teopust BepOSTHOCTEN U
mMaTeMaTnyeckass CTaTuCTukay», HadexHbln yyebHuk A.A. Boposkoea «Kypc Teopun BeposiTHoCTen». B
nocregHeM aBTOp OTOXOECTBASET CryYalHOCTb C HEOMpederneHHOCTbIo, CBA3blBas 3Ty CAYYalHOCTb —
HeomnpeaeneHHoCTb, C He3HaHueM (Tam xe, cTp.9), XOTA Ha cneaytoLleid CTpaHWue, CCbiNasch Ha MpUHLMN
HeonpeaeneHHoCT B (pu3nke, OTMEYAET, YTO HeonpeaeneHHOCTb MOXeT OblTb NPUHLMNMANBHO CBOMCTBEHHOM
nccnegyemomy sisneHmio. Kpome toro, onpeaensisi 06bekTbl N3y4eHns B TEOpumM BepOSTHOCTEN (TaM xe, cTp.1),
aBTOpP OTMEYaeT, YTO MMM SBMSIOTCA SBMEHUS, NS KOTOPbIX, C OAHOM CTOPOHbI «... Te WnM Opyrue
9KCMEPUMEHTbI UNK HabrogeHus MoryT BbITb BOCMPOM3BEAEHbI MHOTOKPATHO MpU OAMHAKOBbIX ycriosusx». C
JPYroi CTOPOHbI, Ha TOM XKe CTPaHULLE OTMEYAETCS, YTO «TEOPUI0 BEPOSTHOCTEN MHTEPECYIOT T€ SKCNEPUMEHTDI,
pesynbTaT KOTOpbIX, BbIPaXEHHbIN KakuM-TO 00Opa3oM, MOXET W3MEHSITLCA OT OMbiTa K OnbITy». ABTOp Takke
CBA3bIBAET C pe3ynbTaTaMu OnpefenéHHble CoObITUS, KOTOpble MOrYyT B CBA3W C 3TUMU pe3yrbTaTamu
paccmaTpuBaTbCsl, U OTMEYAEeT, YTO B 3TOM cryyae COObITUS Ha3blBAKOT «Cry4ailHbiMi». Takum obpasom, B
onpegeneHnn ,3kcnepnMenTa”’ no bopoBKOBY OBLIEHAYYHBIA KOHTEHT 3TOTO MOHATMSA (KOMMIEKC YCIOBUIA U,
BO3MOXHOCTb MHOFOKPATHOrO €ro BOCCO34aHusl) CBA3bIBAETCS C U3MEHYMBOCTBIO pesyNnbTaToB OT HabnaeHNs K
HabntogeHmto. b.A.CeBacTbsiHOB B «Kypce Teopuu BEPOSITHOCTEN M MAaTeMaTU4ECKOM CTAaTUCTMKMY HasblBaeT
BO3MOXXHOCTb MHOTOPa30BOro BOCCO34aHNs YCIIOBWN B YMCTIE KMHOYEBbIX MOMEHTOB «3KCMEPUMEHTa», MOCKOMbKY
MMEHHO BO3MOXHOCTb MHOMOKPAaTHOr0 BOCCO3[aHWS MO3BONSET [enaTb BbIBOA O HACTYMMEHWW UMW He
HaCTYNMEHUN TeX U MHbIX COBbLITUIA (NOHATME, KOTOPOE aBTOPOM He onpeaensieTcs). ABTOp Ha3biBaeT Takue
coBbITUS MaccoBbIMU, XOTS €CTECTBEHHee Obifio Obl OTHECTW 3TO Ha3BaHWE K SIBMEHWIO, NO HabniogeHuem
KOTOPOro MOXHO CAenaTb BbIBOA O HACTYMNeHWM Wnu HeT uccnedyembix cobbitui. Y Y. peHapepa u B.
Opaibeprepa B «KpaTkoM Kypce BbIYMCMUTENBHON BEPOSTHOCTW U CTaTUCTUKM» Ha cTp. 10, oTmevaeTcs
BO3MOXHOCTb MOBTOPEHUS SKCTEPUMEHTa Npu ofauHakoBblx ycrnioBusix, a M. [e [pooT B MoHorpacum
«OnTUManbHble CTaTUCTUYECKME pEeLIeHMs» 3asBASET, YTO «CTATUCTUKA Kak Hayka 3aHUMAeTCs TEopUsMU M
METOZaMu, KOTOpble WCMOMb3YTCH ANS NMPUHATUS PELLEHUA B YCNOBUSX HEOMPedeneHHOCTU M HEeMnonHOM
nHopmauuny (Tam xe, cTp.11). A Ha cTp. 14 (Tam xe) 0TMeYaeTCs, 4To «aKCnepUMEHT ynotpebnsertcs 3aech (B
paboTe — npumeyaHue agmopa) B CaMOM LUMPOKOM MOHMMaHUM Ans 0003HAuYeHus, B CYLIHOCTW, Ntoboro
npoLiecca, Bce BO3MOXHbIE pesynbTaTbl KOTOPOro MOryT ObiTb yka3aHbl 3apaHee U AeNCTBUTENbHbIN pe3ynbTaT
KOTOPOro SBNSETCA OOQHUM M3 yKasaHHbIX». ABTOp BBOAWUT creuuanbHoe 0B03HayeHue S NS MHOXeCTBa
pesynbTaToB U Ha3blBAET €ro BbIGOPOYHLIM NPOCTPAHCTBOM 3KCMEPUMEHTA.

Moaosoos MTOMM B OMPEdENeHUM W UCMONb3OBaHUM MOHSITUA  «IKCMEPUMEHTY, «OMbIT», «HabMoaeHe,
«UCTIbITAHNEY — MHOTAA C SMUTETaMU «CyYalHbIA» UMK «CTOXACTUYECKMA» — B TEOPUN BEPOSITHOCTEN OTMETUM,
YTO OHM YNOTPeOnAKTCA, Kak SKBMBANeHTHble B 0OLiEM pycrie 06LUEHayYyHOro NOHMMAHUS SKCMEpPUMEHTA.
CneuparnsHO NoaYepKMBAOTCS W BbIAENSIOTCS CeayHoLIMe BaXHble OTNMYUTENbHBIE YepTbl TOro, YTO B TEOPUM
BEPOSITHOCTEN U MAaTEMATUYECKOMN CTaTUCTUKE MOHUMAIOT NMOZ SKCNEPUMEHTOM.

1. Hannune (uKCMPOBAHHOMO KOMMIEKCa YCIOBWA, MPK KOTOPOM HabnoaaeTcs UCCneayemMoe SBReHue.
YkazaHHbI KOMANEKC YCOBUIA MOXET BOCMPON3BOAUTLCS akTUBHO MW MACcCUBHO.

2. B03MOXHOCTb MHOTOKPATHOrO BOCMPOWU3BEAEHMS KOMMIIEKCA YCIOBUI (MACCOBOCTb).
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3. BO3MOXHOCTb OnMCaHUs BCEX BO3MOMHbIX pe3ynbTaToB. OTO MHOXecTBO pe3ynbTaTtoB HasblBAKOT
NPOCTPAHCTBOM 3NNEMEHTAPHbIX coObITUIA, Bbl60p0‘-IHbIM NPOCTPAHCTBOM 3KCNEPUMEHTA U T. M. BwmecTto
MHOXeCTBa BO3MOXHbIX pPe3ynbTaToB MOXET pacCMaTpmBaTbCA MHOXECTBO BO3MOXHbIX coObITHiA,
KOTOpbl€ MOryT UMETb UJTM HE UMETb MECTO B CBA3N C Ha6mo,qarou4mmmcsq pesynbTaTamu.

4. CnyvaifHOCTb, KOTOPas CBSI3bIBAETCS C UBMEHUYMBOCTbBIO PE3YNbTAaTOB OT KCNEPUMEHTA K SKCIEPUMEHTY
WM C HAaCTYMneHMEM B pasHbIX JKCMEPUMEHTax COObITMIA, KOTOpble WMCKMoYaloT Apyr Apyra:
HenpenckasyeMOoCTblo Pe3ynbTaToB i, COObITUA NN OT SKCMEPUMEHTA K 3KCTIEPUMEHTY.

OcHoBHbIe 3neMeHTbI hopManusauum HabnioaeHUs: YCNoBUs, pe3ynbTaT U ero perucTpauus

Kak cnegyeT 13 BblenpuBEAEHHOMO aHanmaa, [ABYMS OCHOBHbIMU COCTABNAOLWMMI SKCNEPUMEHTA U B 0bLLEM
AMMUPUYECKOM KOHTEKCTE W B CTATUCTMYECKOM MOHUMAHUM SIBNSIOTCS YCIOBUS 3KkcriepumeHTa (yaem HasbiBaTb
WX TaKKe KOMMIIEKCOM YCMOBMIA) 1 ero peaynbTaTbl: TOro, YTO Npu 3TUX YCIOBUSIX NOSIBNSIETCS.

1. YTo KacaeTcs YCMOBWA 3KCMEPUMEHTA, TO OHW JOMKHbI AOMYyCKaTb BO3MOXHOCTb WX MHOrOpasoBoro
BOCCO3/aHMs (MaccoBOCTb). Kaxablii M3 BO3MOXHbIX KOMMMEKCOB YCMOBUIA, MPU KOTOPOM MOXHO
NPOBOAUTL 3KCTEpUMEHT BOyaem 0b03HauaThb x, COOTBETCTBEHHO — Yepe3 K Oygem obosHavatb
COBOKYMHOCTb Pa3HblX BapuaHTOB BO3MOXHbLIX KOMMIIEKCOB YCMOBWIA, NPU KOTOPbIX MOXHO NMPOBOANUTH

9KCMEPVUMEHT.
2. Pesynbtat akcnepumenTta, Oyaem o6o3HayaTb €ro y, — 9T0 TO, YTO MOXET MOSBUTHCA MpU
BOCMPOM3BEAEHNM KoMmnnekca ycrosuin x € K . Yepes Y, bynem obosHayatb, BooOLie rosops, —

MHOX€ECTBO BCEX BO3IMOXHbIX PE3YNbTAaTOB, KOTOPbIE MOIYT NOABUTLCA NPU BOCNPOU3BEAEHUN yCJ'IOBMIh
K, NOCKOJIbKY (*)VIKCEILI'VIFI KOMMnekca yCJ'IOBVII7I, BOOGU.LG roBopsd, He rapaHTupyeT OOHO3HA4YHOro
pesynbTaTta 3KCnepuMeHTa.

BaxHO OTMETUTb, YTO TEPMUH «pEe3ynbTaT SKCEepUMEHTay» AN 0B03HAYeHUst TOro, YTO MOXET MOSIBUTLCS NPy
BOCMPOM3BEAEHUM KOMMMEKCA YCNOBWA (TO, YTO Bbille 0603HaYaeTcs Yepes y ), Yacto ynotpebnsioT ¢ gpyrum

KOHTEHTOM: B CMbICNE ¢)MKC8HMM pe3ynbTaToB 3KCNEPUMEHTOB, YTO, KaK OTMeYanocCh Bbllle, NHOrAa NOHMMAKOT
KakK 4aCTb SKCNEPUMEHTa U 0003HavaloT TaKke TEPMUHOM «|-|a6moueHme», NOHNMaEMOM B Y3KOM CMbICIIE.

B panbHeiwwem «peructpaums pe3ynbTatoB» 6yaeT paccMaTpuBaThCs kak COCTaBIISIOLLAs IKCEPUMEHTA.

OnpedeneHue 1. Peructpaumeii pesynbTata akcnepuMeHTa byaem Ha3BaTb (hUKCALMIO TOTO, YTO Onpeaensiet
[BE COCTaBMALLME KCMEPUMEHTA: YCIOBUSA x M pe3ynbTaT y— T.e. napy S=(x,Yy) «ycrnoBue-pesynbTaT».

CooTBETCTBEHHO, MOf perucTpauuneir cepum n3 N sKkcnepuMeHTOB  (BbIOOpKOW) OyaeT NOHMMAThCS
nocnefoBaTensHOCTb Nap

SpyenSN = (K1, Y1 )ieen(BNH YN ) - (1)
3ameyvanue 1. Kak nokasbiBaeT aHanus, pesymnbTaT SKCMEPUMEHTA, KaK 3HAYEHWE Y, YacTO HE OTNMYAKT OT

«pernctpaumm pesynbtata 3KCnepuMeHTa» Kak Toro, 4to CbI/IKCVIpyeTCﬂ B CBA3N C I'IpOBe,EI,éHHbIM JKCnepnmMeHTom
1 06o3HavaroT O4HMM U TEM XK€ TEPMUHOM «pE3yNbTaTt 3KCNEPUMEHTA).

OcHoBHbIe cocTaBnAOWME HAONIOAEHUA: AeTanu3aumsa ycnoBuii

HeobxoanMocTb y4éta B OQHOM CEpUM IKCMEPUMEHTOB C PasHbIMK YCMOBUSIMW NpuBENa K HeoBXxommmocTy
CTPYKTYpu3auun ycnosuit HabniogeHus. Takas CTpyKTypusauus ob6ecneymBaeT KOHTPONMPYeMOe M3MEHeHue
YCNOBWA HAOMIOAEHNS OT OJHOTO SKCMEpPUMEHTA Cepun K apyromy. Ipy TakoM W3MEHEHUW YacTb KOMMMeKca
YCNOBWA OCTaeTCsl, BOOOLLE rOBOPS, HEM3MEHHOW MO YMOMYaHMIO, @ 4acTb M3MEHSIETCS KOHTPONMMPYEMbIM
obpasom. CobCTBEHHO: 3TO 03HA4YaeT, YTO MbOOA M3 BO3MOXHBLIX KOMMMEKCOB & € K YCMOBMI MPOBEAEHUS
3KCMepuMeHTa npegcTaBnserca napon x = (X, f), B kotopon X € X 0603Ha4YaeT BapuaTUBHYI0, UMEHSIEMYIO

OT 3KCMEPUMEHTA K 3KCNEPUMEHTY YacTb, @ f — HEM3MEHHYIO MO YMOMYAHUIO AN CEPUM SKCIEPUMEHTOB YacTb
KOMMMEKCOB YCNOBUIA HabogeHMS.
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OnpedeneHue 2. SKCNepuMEHTOM C ynpaBnsieMbIMi ycnosusmu (YnpYkce) bynem HasbiBaTb Takol, B KOTOPOM
ycnosus npefctasnsiotes B Buae xk=(x,f), xe X,f €3, K =X x3J, x Oyaem HasbleaTh BapuaTUBHOM

4acTbl0 yCJ'IOBI/IIZ, f -vacTblo yCJ'IOBMIZ no yMON4aHuio, x - NONIHbIMK YCNOBUAMM 3KCNEPUMEHTA.

3ameyanue 2. OTMETUM, YTO NPW AETEPMUHUPOBAHHOM MOAXOAE HEM3MEHHAs YacTb YCIOBUIA acCOLMMPYETCS C
OOHO3HAYHOCTBIO CBA3M pesynbTaTa HabMogeHWst C BapMaTMBHOWM YaCTbl YCMOBUIA, T.e. — C (PyHKUMeN
(dbyHKUMeEN OTKNMKA) OT BapuaTUBHON, U3MEHSIEMOM YacTyh ycnosuin. Camo xe uccrefoBaHne B pamkax YnpY ke
9KCMEPUMEHTOB B NIUTEpaType Ha3bIBaT MOAENbIO «BXOA-BbIXOA» CUCTEMbI C O4EBUAHBIM AENEHNEM Ha TO, YTO
Ha3bIBaKOT BXOLOM, BbIXOAOM U (PYHKLMEN OTKITNKA CUCTEMBI.

Pernctpauums HabnoaeHnn: npakTuka

CrepnyeT OTMETUTb, B SKCMEPUMEHTAMNbHOW MPaKTUKE PerucTpauus skcrepuMeHTa B CMbICre onpeaeneHust 1
NOAMEHSIETCS APYrMMU BapuaHTamu TOro, YTO HasblBaloT cukcaumen S .Sy . Takumn BapuaHTamu B pamkax

BblI€NIEHHbIX BblLLE COCTABMSIHOLMX SKCNIEPUMEHTa MOTYT ObiTb CrieaytoLLme:
Y1 YN
S10eenSN =1 (X13Y1) s XN YN - (2)
(K1,Y1) (KN YN)

MHoxecTBeHHbIe Moaenu HeonpeaenéHHocTn (MHMoH)

OnpedeneHue 3. B pamkax BBEAEHHbIX Bbille NOHATUA MHOXECTBEHHLIMM MOZENSAMI HEOMPeaeNnEHHOCTI ANs
uccnegyemoro siBneHus Oydem HasbiBaTb Takoe OnuCaHWe HeonpedenéHHocTW, kotopoe 6Gasupyetcs Ha
MHOXECTBEHHOCTN 3HayeHnd Y .Y, Y, : TOro, 4To NOSBASETCH WKW MOXET MOSBUTLCA B pesyrnbrate cepuu

OKCMNEPUMEHTOB B (2) B 3aBMCUMOCTM OT TOrO, KaK NOHUMaEeTCs perncTpauna skCnepumeHTa, 310 MOXeT ObITh:

N
Y ={U{yi)
i=1
N
Yy= U {yi)xelUix) (3)
X=X i=1

N

Y = U {Yi):KGU{Ki)
i16=X i=1

CobcTBEHHO, (3) (PMKCMPYET MHOXECTBEHHOCTb 3HAYEHMIA TOTO, YTO MOXET MOSIBUTHCA MPU (HUKCUPOBAHHOM

Komnnekce ycnoeuii. B nepeom cnyyae u3 (3) KOMNMEKC YCMOBMIA MO YMOMYaHWK SBMSIETC OAWMHAKOBLIM ANS

BCEX OKCTIEPUMEHTOB CEPWM, BO BTOPOM — B CEpWUM SKCMEPUMEHTOB YCNOBUS BapbupyloTcs. MHOXeCTBO
N

BO3MOXHbIX ~BapuaHTOB YCTOBUA B CepuM IKCEpUMEHTOB onpepensietcs Muoxectsom | J{x;),a
i=1

Y, onpefensieT MHOXECTBO 3HAYEHUIA ¥ B TEX 3KCTIEPUMEHTAX CepWM, B KOTOPOIA BapUaT1BHas YacTb OfHa U Ta

N N

Xe 1 onpefiensieTcst BapuatieHoit Yactbio X & | J{ X; ) . B TpeTbem BapuanTe To e kacaetcs | J{ x; ), koTopoe
i=1 i=1

OMMCLIBAET MHOXECTBA BCEX BO3MOXHbIX BAPUAHTOB YCIIOBUI CEPUM.

MHMoH: HeonpeaenéHHOCTb B AeTEPMUHUPOBAHHbLIX HaOMOAEHUAX

,U,J'IFI [NEeTepMUHNPOBAHHOCTI XapakKTepHa OAHO3Ha4YHaA CBA3b «MOMHbIe yCJ'IOBVIFI - pesyanaT»:
K=Y, Ve ={Y  bxek. (4)
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OpHako, ecnv B Cepun 3KCMEPUMEHTOB YCMOBUS U3MEHYMBbLI, @ PErUCTpaLmMs NPOBOAUTCS B BUAE Yq,...,YN
BMECTO ( X1,Y1)so( XN YN (Kq,Y1)s(KN,YN), TO  BO3HWKAET  MHOXECTBEHHOCTb  (He

OZHO3NEMEHTHOCTb) Y , KoTopasi, COGCTBEHHO, M ABNSETC HEOoNpeaeNneHHOCTbI0. Takas HeonpeaenéHHOCTb B
AETEPMUHNPOBAHHOM 3KCTIEPUMEHTE CBsi3aHa ¢ NPOOMEMON CKPbITbIX NApaMETPOB: AOMOMHUTENbHbIX YCIOBUIA,
KOTOPbIE HY)XHO Y4NUTBbIBATb MPU PErMCTPALMN SKCNEPUMEHTA, YTOOLI SBMEHNE CTAN0 AETEPMUHNPOBAHHBIM, T.€.,
4T06bI HAbMOAEHMS MoK ObiTb OXapaKTEPU30BaHHLIMI B COOTBETCTBMM C (4).

MHMoH: cny4anHocTb

CnyvaifHoCTb B WCCMEAYEMOM SIBMEHWUM C OfHOW CTOPOHbI XapaKTepuayeTcsi TeM, UTO CBSi3b BO3MOXHbIX
PE3yNnbTaToB C MOMHbIMU YCTOBUSIMA 3KCTIEPUMEHTA B (3) HEOAHO3HAYHA: ANS KakOoro M3 OMKCMPOBAHHBIX
YCMOBMIA B pa3HbIX SKCNepUMeHTax MOryT NOSIBNATLCS pasHble pesynbTaThi:

K — Y, #"onHosneMeHTHOe MHOXecTBO", Kk € K .

C [Opyroit CTOPOHBI, ANS SABMNEHMS, KOTOPOE Ha3blBalOT CMyYaiHbIM (A Cam 3KCNEPUMEHT — CTOXacTUYECKUM),
[OMKEH BbIMOMHATLCA 3aKOH YCTOMYMBOCTI YacToT. ITUM TEPMUHOM 0603HaAYaeTCs NPEANONoKeHNe O TOM, YTO
YaCTOTb TEX UM UHBIX MPYNM BO3MOXHbIX PE3yrbTaToB AOMKHBI CXOANUTLCS K MPEAesisHOMY 3HAYEHHI0, KOTOPOe
Ha [OMMKHO 3aBMCETb OT CEepuUM IKCMEPUMEHTOB, MO KOTOPOMY OHO MOMYYEHO, HO XapakTepu3oBaTb Camo
nccreayemoe siBfeHmne; BbiTb OANHAKOBBLIM ANS Pa3HbIX CEpHil 3KCNEPUMEHTOB.

MHMoH: rapaHTUpOBaHHbIE OLEHKU (MUHMMAKC)

OTOT NOAX0S CBA3aH C AanbHEelLweln anpuopHoi CTpYKTypu3aLmeid BapuaTBHON Mnn (PYHKLMOHANBHON YacTy
YCrioBMiA B pamkax fmeTepmunvposarHoro omucanus snedmns: x = (X x{2)) um f =(£(D) £(2)y y
NPEANonoXeHNeM O TOM, YTO B IKCMEPUMEHTE (DUKCUPYETCS TONMbKO OAHa W3 YacTel, Hanpumep x1) unm
f(l)(HaGHwAaemaﬂ KOMMOHeHTa), @ Npo BTOPYI0 — U3BECTHO, 4TO OHA MPUHAMNEXUT MHOXECTBY £ (1) UMK

E ¢ (1) COOTBETCTBEHHO, KOTOPOE OMnpe/ienseTcs HabntoaaeMoit KOMMNOHEHTO.

MHMoH: uHTepBansHbLIN noaxon

B mopenb HabniofeHuit Co CTPYKTYPUPOBAHHOM BapMATUBHOM YacTblo 04YEBMAHbIM 06pa3oM BKNaAblBaETCSs
WHTEpBanbHas Mofenb HeonpeaenéHHOCTU. [leiCTBUTENBHO, AOCTATOYHO MPEANONOXMUTb, YTO B 0G03HAYEHNSX
npeablayLLero NyHkTa

y=1xP)+x@ x@ e(=4,0).4,0))=E .

MHMoH: HeuéTKMe MHOXeCTBa

MecTo HeuéTkocTu [Zadeh, 1962] BO MHOXECTBEHHbIX MOAENSX HEONPEOENEHHOCTM MOXKET OblTb ONPeENeHo B
paMKax CTaTUCTMYECKOA MHTepnpeTauum HeyeTkux MHOxecTB [Donchenko, 1998, a) b)]. 31a uHTEpnpeTaums
onpesensieTcs CreayoLen Teopemon.

Teopema [Donchenko, 1998 a),b)]. ins HeuéTkoro MHOXeCTBa, 3afaBaemoro napon (E,u) HocuTenb-GhyHKLMS
NPUHAANIeXHOCTH, B Cryyae, korja E - npocTpaHCTBO C Mepoil, a - W3Mepuma, MOXHO MOCTPOUTb
BEPOATHOCTHOE  npocTpaHctBo  (2,B,,P), cobbitve  AeB,, nonHylo  rpynny  cobbiTuil
H, ={n=e},e € E,n— E - 3Ha4Has cny4aitHas Benn4nHa, TaK, 4to

u(e)=P(A[H,).e<cE.
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MHMoH: obpaTHble 3agaum

BaxHbIM KnaccoMm HeonmpeaenéHHoOCTe B AETEPMUHMPOBAHHbIX 3afjayax SBMATCA obpaTHble 3agau, T.e.
3aa4vm B KOTOPbIX HEOBX0ANMO ONpeaenuTb MHOXECTBO BO3MOXHbIX BapuUaTUBHBIX YacTel yCrioBui (BXOAOB),
koTopble 0becneumBaloT 3agaHHOe 3HaveHue pesynbTaTa (Bbixoga). OTMETUM BaxHYH porb nceshoobpalleHns
no Mypy - MeHpoyay [Anbept, 1977]  ero pa3sutio B pabote [Kupuienko, 1997] ansg NuHeMHbIX 3a4ay 1 Ans
NPUMEHeHNs B 3afa4ax Knactepusaummn u pacnosHasaHus 06pasos [Kupnyenko, [JoHueHko., 2007].

MHMoH: npeobpa3oBaHue Xoka

CneumarnbHbiM criyyaem HeonpefenéuHoctn aensetcs X [Hough, 1962]. 3toT BWA HeonpeneneHHOCTY
MOPOXOEH  MHOXECTBEHHOCTHIO ~ BO3MOXHBIX ~ BApuaHTOB  (OYHKUMA  OTKNMKA B HabnopeHusx:
& =(x;,f; ),i=1,N. MpocTeilweir Moaenblo HAGMIOAEHNI Takoro pofia MOXeT CryxuTb GuUHapu3oBaHHOe
n3obpaxeHne, Ha KOTOPOM MpEeACTaBNEHO HECKONMbKO MpsMblX. Bbibopka npefcrtasnser coboit koopauHarthl

TOueK K300paxeHuss C EeOMHUYHBIM 3HayeHWeM spkocTh. [etanbHee ¢ [1X n ero martemartuyeckoi
thopmanuaaLmen MoxHo nosHakoMmuTees B [Donchenko, 2003].

3aknioyeHue

MpennoxeHHass B paboTe KOHLENMUMS «MHOXECTBEHHbIX MOAENen HeonpedenéHHOCTU»  CBA3bIBaET
HEONpeaenéHHOCTb C JKCMEPUMEHTOM 1 MO3BOMSIET Ha EOMHOW OCHOBE paccMaTpuBaTb MHOrooGpasue
MaTeMaTU4YeCKUX METOLOB OMMCAHUS HeonpenenéHHocTU. B paboTe Takke onpenerneHo Mecto Kaxaoro u3
MaTeMaTU4eCcK1X METO0B B paMKax NpeasioKeHHOM KOHLEeNLuM.
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