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Beenenue

OnHOM M3 NPUOPUTETHHIX LIEJEH U3YUCHUSI MAaTEMAaTUKU B 7—9 Kilaccax sIBJISIETCA
«bopMuUpOBaHUE YMEHHUS pPaCIlO3HABaTh MPOSBICHUS MaTEMaTUYECKUX TOHSITHUH,
00BEKTOB U 3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX CUTYalUsIX, IPOSIBJICHUS 3a-
BUCHMOCTEN U 3aKOHOMEPHOCTEH, POpMyIHpPOBATh UX HA SI3bIKE MAaTEMAaTHUKU U CO-
3/1aBaTh MAaTEMATUYECKUE MOJEIIN, UHTEPIPETUPOBATH U OLICHUBATH MOJyYEHHbIE Pe-
3yIbTaTh» . OCHOBHBIM CPEACTBOM TSl (DOPMUPOBAHHS STUX YMEHHUI SBISETCS 00Yy-
YEHHE METOJly MaTeMaTHU4YE€CKOr0 MOAECIUPOBAHUS.

Cama uzest onucaHusi Ha A3bIKE MATEMATUKU PEaIbHBIX IPOLIECCOB BOCXOIUT, MO
CylIecTBY, KO BpeMeHaMm HproToHa. Ho HacTrosiee «poxaeHne» 3ToM METON0JI0TUN
MPUIIOCH Ha cepeauHy XX Beka. DTO ObLIO CBA3aHO C HEOOXOJIUMOCTHIO U3YUYCHHUSI
MIPOLECCOB, BOCIIPOU3BOJCTBO KOTOPBIX B AKCIIEPUMEHTE OYEHb JIOPOTO, OMACHO WJIU
HEBO3MOHO (IIPOLIECCHI, TPOTEKAIOIINE B SJIEPHOM PEAKTOPE, BO3BpAICHUE Tela U3
KocMoca B 3eMHYI0 atMochepy u np.). C nosiBiaeHueM u pazputueM 9BM crano mo-
HATHO, YTO 3TO HE TOJBKO CPEJCTBA, MO3BOJIAIOIINE YCKOPUTH TPOMO3JIKAE BbhIUKCIIC-
HUSI, HO U MPUHUIUNMUAIBLHO HOBBIM BUJI SKCIIEPUMEHTAIBHON YCTAHOBKH, BO3MOKHO-
CTH KOTOPOU MO3BOJISIIOT BOCHPOU3BOAUTH, UMUTHUPOBATH C JOCTATOYHO OOJBIION
CTEMEHBIO JETAU3ALNHU TPOLECCHI, MPOUCXOIAIINE B OKPYIKAOIIEM MUPE.

OnHUM U3 OCHOBOIIOJIO)KHUKOB COBPEMEHHOTO MAaTeMaTHYECKOro MOJAEIHpPOBA-
HUS SIBJISIETCSI COBETCKUM M POCCUUCKUM MaTeMaTuk A. A. CaMapCKHﬁz. Ero meronpl,
B OCHOBE KOTOPBIX JIE)KUT TPUAAA «MOJEIb — AITOPUTM — IIPOTPaMMay, IPU3HAHBI BO
BCEM MHUPE U MPUMEHSAIOTCS ISl MOJACIUPOBAHMS CAMBIX CJIO0XHBIX mporeccoB. [lep-
BBIM 3TallOM MaTeMaTH4ecKoro mozenupoBaHus mo A. A. CamapckoMy SIBIsETCS
BBIOOp (WJIM MOCTPOEHHE) MAaTEMAaTUYECKONW MOJENH — «IKBUBAJIEHTA» H3y4aeMOro

! ®enepanpras pabouas mporpaMMa OCHOBHOTO 06Iero oopasosanust. Martemaruka (6a30Bblit
YPOBEHB): Wi 5—9 KiaccoB 00pa3oBaTeNIbHBIX Opranu3aiuii. MockBa: IHCTUTYT cTpaTeruu pa3Bu-
Ths oopazoBanus, 2023. 106 c.
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00BeKTa, KOTOPHIN B MaTEMaTUYECKON (opMe OTpakaeT BaKHEUIIINE eT0 CBOMCTBA —
3aKOHbI, KOTOPbIM OH MOJYUHSETCS, U CBSI3U, NPUCYIIUE COCTABIISIOIIMUM €ro ya-
cTIMY .

CTpemMUTENbHO YCKOPSIOMIASCS B MOCIEIHEE BPEMSI MAaTEMATU3ALMS PA3JIMYHBIX
o0JacTeil yeIoBeUYeCcKO AesATeTbHOCTH TPUBOAUT K HEM30EKHOMY COMKEHUIO «ab-
CTPAKTHOW» W «IPUKIATHOW» MaTreMaTuku. [loaTomy oOydeHHe MaTeMaTHYECKOMY
MOJEJIMPOBAHUIO CTAHOBUTCS OJHUM W3 LEHTPAIbHBIX MOMEHTOB BCETO IIKOJBbHOTO
Kypca MaTeMaTUKH. 371eCh HENb3s HE corjacutbes ¢ A. I'. MopakoBruueM, KOTOPBIi
OTBOJUT MOHATUSAM «MATEMATUYECKOE MOJEIMPOBAHUEY, «MATEMATHUYECKUH SI3BIK» U
«MAaTeMaTUYECKasi MOJEINbY) POJIb «HUAECHHOrO CTEPXKHSA», NPU HAIUYUU KOTOPOTO
«MaTeMaTHKa MpEeACTaeT Mepe]] yJaluluMUcs He Kak HaOop pa3po3HEHHBIX (HAKTOB,
KOTOPBIE YUUTEIb U3J1AraeT TOJIbKO MOTOMY, YTO OHHU €CTh B IPOTpaMMa, a KaK LeJIb-
Hasl PA3BUBAIOIIAS IUCIHILTMHA OOLIEKYIbTYPHOIO XapaKTepay .

OCHOBHBIM CPEACTBOM OOYUEHUSI CTOXACTUKE SIBISIOTCS CIOKETHO-TIPAKTUUECKUE
3a/layu, Yepe3 PelIeHrne 3a/1ad MPOUCXOIUT HAKOIUICHUE €IMHUYHBIX (DAKTOB W TMPH-
MEpOB CHTYAIHil BEPOSTHOCTHOrO Xapakrtepa . JI. B. MaHeBHY OTMeUalI, YTO «IIOHCK
pelieHus 3ajiad 1Mo TEOPUU BEPOSTHOCTEH BBI3BIBACT y ydalIMXCsl OOJIbIINE 3aTPy/-
HEHUsI. Ydalluecs: TePSAIOTCS B BIOOPE MOJIXOA0B K PEIICHUIO 3aa4, TaK KaK U3BECT-
HbIC UM METOJbl PEUICHHUS MAaTEMaTHYECKUX 3a]1a4, KaK INPaBWIO, Maj0 MPHUIOJIHBI
JUTS PELICHUS TEOPETUKO-BEPOSTHOCTHBIX 3819 .

B kauyecTBe OCHOBHOTO METOJA PEIICHUS 3a4ad [0 TEOPUU BEPOSTHOCTEU
B. B. ®upcos. A. Ilnouxu, C. B. IllepOatbix u apyrue npeajararoT MCIOJIb30BaTh
METOJI MATEMATUYECKOTO MOJEIUPOBAHUS. JTUM METOAOM PEMIAOTCA MPUKJIIAIHbIC
3agaun B 10—11 knaccax, a OCHOBBI METOJIa MaTEMAaTHYECKOTO MOJICTUPOBAHUS 3a-
KJIaJIbIBAIOTCSL B 7—9 Kiaccax IpH PELIEHUU MPOCTEHIINX CHOKETHO-IIPAKTUYECKHE
3a/1a4.

A. Tlmouku nucan: «@opmynupoBKa, MOAXOJ] K PELUICHUIO U PEIICHUE 3a/1a4d 110
TEOPHH BEPOSTHOCTEH — MATEMATHYECKOE TBOPUECTBO» , KKAXKIAsl 33/a4a 110 TEOPHH

! Camapckuit A. A., MuxaiinoB A. Il. Marematnueckoe moaenupoBanue: Wmen. Metossl.
[Tpumepsl. MockBa: ®uszmatiut, 2001, C. 7-8.

> Mopakosnd A. I'. O HEKOTOPBIX MPOGIEMax MIKOMFHOr0 MATEMATHUECKOTo 06pa3zoBaHus //
AxTyanbpHbIE MPOOJIEMBbl O0y4YeHHsT MaTeMaTHKe W HMH(OpMaTHKE B IIKOJE W By3€: MaTepHalIbl
II MexnyHapoaHoit HayuHoll koH(pepeHuuu (Mocksa, 2 — 4 oktsa6pst 2014 r.). Mocksa: MIIT'Y,
2014. C. 123-128.

3 Bonotiok B. A. dopMUpPOBAHHE BEPOATHOCTHO-CTATUCTUUYECKUX MPECTABICHUN Y YyUAIIUXCS
B Kypce anreOpbl OCHOBHOM ILIKOJIBI: aBTOped. TUC. ... KaHa. nel. Hayk. Omck, 2002. 25 c.

* Manesuu /1. B. CoBepIIeHCTBOBAHUE COJIEPKAHUS OOIIEro CpeaHero o0pa3oBaHus Ha OCHOBE
TEOPHH BEPOSITHOCTEH M CTAaTUCTUKU: aBTOped. AMC. ... KaH[. ed. Hayk. Tamkent, 1990. 36 c.

5 [Tmouku A. BeposiTHOCTH B 3ajjauax i IKOJBHUKOB: KHHra Juisl ydammxcs. Mocksa: [Ipo-
cemenue, 1996. C. 176.
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BEPOATHOCTEHW PEIIACTCS B OMPEAECIECHHOW BEPOSITHOCTHOM MOJEIIHN», HO «MHUpP CIIy-

YAaWHOCTEN — 3TO HE TOJIBKO MUDP MCHBITAHWUW, BCE PE3YJbTAThl KOTOPBIX OJUHAKOBO
1 2

BEPOSITHBI» U IO3TOMY «HE BCErJa 3Ta MOJIEIIb KJIaCCUUYECKas» .

OcHoBHas yacThb

Ha nepBbIX 3Tanax u3y4yeHus TEOPUH BEPOATHOCTEN yUYal[UeCs PEIlaoT 3a4a4u, B
KOTOPBIX TpeOyeTcsi OTBETUTh Ha Bompoc: «KakoBa BeposSTHOCTH TOrO, YTO...», T. €.
HaWTU U 00OCHOBATh CIIOCOO BBIYMCIICHUSI BEPOSTHOCTH HEKOTOPOIO CIy4ailHOTO CO-
OBITHS U 3aTE€M BBIYUCIIUTH 3TY BEPOSITHOCTb B COOTBETCTBUU C JAHHBIM CIIOCOOOM.

OcHOBHasi TPYJIHOCTh IIPU PELIEHUU BEPOSITHOCTHBIX 33Ja4 3aKJII0YAETCA B TOM,
YTO HE CYIIECTBYET €IMHOTO CI0Cc00a BBIYUCICHUS BEPOSITHOCTH, KOTOPBHIA MOT OBl
OBITh MMPUMEHEH K JIF00O 3a7aue. ITO CBSI3aHO CO MHOTUMH OOCTOSITEILCTBAMU U, B
YaCTHOCTHU, C TEMH YCIOBUSIMU, B KOTOPBIX pacCMaTpuBaeMble COOBITHSI HACTYIIAIOT,
a TaKXe C TPAKTOBKOM OINKCAHHBIX B 337]a4€ CIy4YalHbIX COOBITHIA, T. €.:

1) 01HO U TO e COOBITHE B PA3HBIX YCIOBUSIX MOXKET MPOTEKATh MO-PA3HOMY;

2) OJTHO M TO K€ COOBITHE B OJIHUX U TEX KE YCIOBUAX MOXKET ObITh UHTEPIIPETH-
POBAHO pa3HbBIMHU CLIOCOOAMH.

[ToaToMy 3amavya (popMUpOBaHUS YMEHHI IIKOJLHUKOB OCYIIECTBIATH MEPEBOJ
CUTYyaIlNH, OIIMCAaHHOM B 3aJlaye, Ha SI3bIK TEOPUH BEPOSITHOCTEH W HAXOAUTH CIIOCO0
BBIYUCJICHUS BEPOSITHOCTH UCKOMOTO COOBITUS (cmpoums 8eposimHOCmMHYI0 MOOEb)
UTPaeT BaXKHYIO POJIb B 00YYEHUU TEOPUU BEPOSITHOCTEH.

AHanu3 y4yeOHMKOB MOKa3bIBAET, YTO B IIKOJE PACCMAaTPUBAETCS TPU OCHOBHBIX
crnoco0a HaXOXAEHUS! BEPOSITHOCTU CIYy4YallHOTO COOBITHS:

1) Ha OCHOBaHMM MOHATHS PABHOBO3MOKHOCTHU 3JIEMEHTAPHBIX UCXOJIOB;

2) Ha OCHOBAaHWHU M3BECTHBIX BEPOSTHOCTEH JAPYTHX COOBITUH, CBSI3aHHBIX OIpe-
JICJICHHBIM 00pa30M C OMMCAHHBIM B 3aa4€ CIy4allHbIM COOBITHEM;

3) Ha OCHOBAaHUM KOHKPETHBIX OMBITHBIX JJAHHBIX.

B coorBercTBUM ¢ 3THUMH CIIOCOOAMHM MO>KHO BBIIETUTH CIEAYIOUIUE 6eposm-
HOCmHble Mamemamuieckue Mooeu.

1. Knaccuueckoe omnpejieiieHue BEpOATHOCTH CIy9aliHOTO COOBITHS (8 Kitacc).

2. 'eomeTpuyeckoe onpeeneHne BEPOATHOCTH CIIydaitHOro coObITHs (9 Kiacc).

3. Craructuueckoe onpeieJIeHue BEpOSITHOCTU CiIydyailHoro coObiTus (7 kiacce).

4. OCHOBHBIE TEOPEMBI O BEPOSITHOCTSIX CIyYalHbIX COOBITU.

4.1. BeposiTHOCTb COOBITHS, TPOTUBOIOJIOKHOTO JaHHOMY (8 Kiacce).

4.2. YcnoBHas BEpOSITHOCTH (8 Kitacc).

4.3. BepossTHOCTb CyMMBbI COOBITHH: 1) 1JIs1 COBMECTHBIX COOBITHIA; 2) AJIT HECOB-
MECTHBIX COOBITHH (8 KItace).

' Mnouku A. BeposTHOCTE B 3aa4ax Ul LIKOJBHUKOB: KHUTa s ydamuxcs. Mocksa: IIpo-
csemienue, 1996. C. 177.
> Tam sxe. C. 180.
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4.4. BeposiTHOCTh MPOU3BEACHUS COOBITHS: 1) NIl 3aBUCUMBIX COOBITHIA; 2) IS
HE3aBHUCHUMBIX COOBITHH (8 Ki1acc).

5. CneacTBuUs U3 OCHOBHBIX TEOPEM.

5.1 ®opmyna nosHo# BepositHocTU. Popmyina baiieca (10 kiacc).

5.2 Cxema bepnymu (9 knacc).

OTU BEPOSTHOCTHBIE MOJICIH SIBIIIOTCS OCHOBHbIMU, TaK KaK K HUM CBOJSTCS
IPAKTUYECKU IIKOJIbHBIE 33J]a4M 110 TeOpHH BeposiTHocTel. Kakas u3 BbIAeIEHHbBIX
MoJIeNiel OTpaKaeT HEKOTOPble OCOOEHHOCTH OMUCAHHOTO B 3a/1a4€ CTOXAaCTUYECKOIrO
AKCIEPUMEHTA, KOTOPbIE pACCMATPUBAIOTCA KaK MpHU3HAKU Mojeld. B xauecTBe npu-
Mepa pacCMOTPHM 3a7ady.

3aoaua 1. bpocaroT 1Be urpaiabHbie KocTu. KakoBa BeposITHOCTh TOr0, 4TO 5 04-
KOB BBITIAJIET XOTS ObI HA OJTHOW W3 HUX?

['maBHON 0COOEHHOCTBIO 3TOI0 SKCIEPUMEHTA SIBJSETCS HAJIMUUE B HEM KOHEUHO-
20 YUCIA PABHOBO3MONCHBIX dlleMeHmapHulx ucxooos (napel uucen: (1;1), (1;2), ...,
(6;6)), uTO sABISETCS MPU3HAKOM MOJEIU MPU KIACCHUUECKOM OIPEIAEICHUN BEPOSIT-
HocTH. [loaTomy nroboe citydaitHoe COOBITHE MOXKET ObITh MPEICTABICHO COBOKYII-
HOCTBIO OJIarOMpUSATCTBYIONIUX €My AJIEMEHTAPHBIX UCXOA0B. bosee neranbHbli aHa-
JIM3 ATOW CUTYyaIluu MPUBOJIUT K TOMY, YTO M HCKOMOE CIydallHOE COOBITHE: «BBITIA-
JICHUE 5-TH OYKOB XOTSI ObI Ha OJTHOM KOCTH»,— MOXKET OBITh MHTEPIPETUPOBAHO IO~
pazHOMy. DTO MPUBOAMT IO KpailHEH Mepe K TPeM pa3IUuyHbIM BEPOSTHOCTHBIM MO-
nensMm (puc. 1.)

B kaxaom ciydyae ObUIM YUYTEHBI M OTPAXEHbI B COOTBETCTBYIOIIUX MOJCIISIX
BaOKHEUIINE OCOOCHHOCTH CTOXAaCTHUYECKOI'O SKCIEPUMEHTA: HAJUYUue KOHEUHOTO
YHCJIa PABHOBO3MOXKHBIX dJIEMEHTAPHBIX UCX0/10B (1-H, 2-#1, 3-i1 criocoObl); BO3ZMOXK-
HOCTh COBMECTHOT'O HACTYILJICHHUS JABYX COOBITHH (2-#i croco0); HACTyIUICHHE JBYX
B3aMMHO MPOTUBOIOJIOXKHBIX cOObITUM (3-11 croco0). [ToaToMy Kaxknast U3 dTUX MO-
Jeel CIYKUT adeK8amubiM ONUCaHuem COOTBETCTBYIOIIEH 3a/JauHOM CUTYyaIUU.

TpeboBanue adexeamnocmu UCXOAHOW CUTYyalUU SIBJISETCS KIOYEBBIM IS JIFO-
00ii MareMaTtuyeckor Mojaenu. OTIMINTEILHON 0COOCHHOCTHIO BEPOSATHOCTHBIX MO-
Jiesiel IBIsieTCs TOT (PaKT, YTO OJIHA U Ta KE CUTYyaIUsi MOXKET MPUBOJAUTH HE TOJIBKO
K pa3HbIM MOJEJISIM, HO M K Pa3HbIM YHCJICHHBIM pe3yJibTaTaM, MPUYeM KaKaas U3
paccMaTpuBaeMbIX Mojeliell OyAeT COOTBETCTBOBATh JAHHOW CHUTyaluu. DTy OCO-
OCHHOCTDH CIIEAYeT YUYUTHIBATh U JEMOHCTPUPOBATH YUAIIMMCS HA KOHKPETHBIX MPH-
Mepax.
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(((f(
O S G

(
(
(
{

‘w 2 cnicoﬁ 3 cnocod

A={x0T4 ObI Ha OZIHOH U3 ABYX A={Ha nepBoif KOCTH BBINAIET 5 OU- A={xorsa Obl Ha OJHOI M3 JABYX KO-
KOCTeil BHIIIAZIET 5 OUKOB} KOB} CTei BBIIAJET 5 OUKOB }
P(A)=11/36%0,306 B={na BTOpO# KOCTHU BBIMAIET 5 04- A={5 0uKOB He BHIIAJET HM HA OJI-
KOB} HOI U3 KOCTel }
AnB=}{Ha 000MX KOCTSAX BBINAACT 5 P(A):l—P(/T):l—ZSB():l 1/36~0,306
OYKOB

AUB={x0Ts ObI Ha OJJHOIi U3 JIBYX
KOCTeHl BBIIAJIET 5 OYKOB}
P(A)=P(B)=6/36=1/6
P(ANB)=1/36+0
P(AUB)=P(A)+P(B)-P(ANB)=
=1/6+1/6-1/36=11/36=0,306

Puc. 1. BapuatuBHOCTE BEIOOpa BEPOSITHOCTHON MOIETH

Ilpumep 1. (mapagoxc beprpana) s HEKOTOPOl OKPYKHOCTH CIIy4alHBIM 00-
pa3zoM BbiOupaercs xopaa. KakoBa BepOSTHOCTh TOTO, YTO 3Ta XOpAa JJIMHHEE CTO-
POHBI IPABUILHOTO TPEYTOIbHIKA, BIHCAHHOTO B JAHHYIO OKPY)KHOCTB?'

[Tapagokc B TOM, 3Ta 3ajlaya MPUBOJUT KAK MUHUMYM K TPEM Pa3IUYHBIM BEPO-
SATHOCTHBIM MOJIEJISIM, KaXKJasi U3 KOTOPBIX aJ€KBATHO OTPAXXKaeT CTOXAaCTUYECKUU
AKCIIEPUMEHT, HO TIOJIydeHHbIe OTBETHI oTinyaroTcst: 1) = 0,333; 2) 0,5; 3) 0,25.

Cam XK. beptpan oTmeyan, 4TO HU OJHO M3 TPEX PELICHUN HE SIBIIAETCS HEBEP-
HBIM, TAKKe, KaK HH OJHO U3 HUX HE MOET OBITh SAHHCTBEHHO BEPHBIM .

[TonoOubli pUMEpP, HO ykKe € 8-10 Pa3IMUYHBIMU MOJCIAMHU U 6-10 pa3IMUHBIMU
oTBeTaMmu, ObLT paccMoTpeH B poknaze I1. B. Cemenosa’.

' Cexeit T, [Tapagokchl B TEOpUU BEPOSTHOCTEN U MaTeMaTU4ECKOM cratucTuke. Mocksa: Mup,
1990. C. 50.

? Bertrand J. Calcul des probabilités. Paris, 1889. C. 4.

3 Cemenos I1. B. BeposTHOCTh OCTPOYTrOIBHOCTH TPEYTOIbHEKA KAK 33/a4a OTKPBITOTO THIIA //
MaremaTika 1 mpoGseMbl 00pa3oBaHus: MaTepraibl 41-ro Mex1yHapoJHOrO HAyYHOTO CeMHUHApa
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Ilpumep 2. KakoBa BEpOSITHOCTh TOTO, YTO CIy4ailHO BHIOpaHHBIN (HAPHUCOBAH-
HBII) TPEYTOJIBLHUK OKakeTcs: ocTpoyronbHbM? (1) 0,25; 2) = 0,429; 3) = 0,2956; 4)
0;5)=0,3178; 6) = 0,3726)

MOXHO NpeUIOKUTh ydaluMces 0osiee IpOCTOM MpUMEpP, KOTOPBIM HE TOJBKO
WUTIOCTPUPYET BBHINICYKa3aHHYI0 OCOOCHHOCTh BEPOSITHOCTHBIX 3a/1ad, HO M CBS3bI-
BaeT pa3HbIe MOIXO/IbI K ONPECICHUIO BEPOSITHOCTH CIIYYalHHOTO COOBITHSI.

3aoaua 2. bpocaloT urpajibHyto KocTh. KakoBa BeposiTHOCTbh TOTO, UTO a) BbIIa-
JeT 5 04KOB; 0) BBINAIET YETHOE YHCIO OUYKOB?

OOBIYHO TakHe 3aJa4l PEHIAIOTCS MO KJIACCUUYECKOMY OIPEIEICHUIO BEPOSITHO-
CTH:

O={1;2;3;4;5; 6}; a) A={Bpmagner 5 oukoB}={5}; P(A)=1/6=1,667;

0) A={BBINAJET YETHOE YUCIIO OUKOB}={2; 4; 6}; P(A)=3/6=0,5.

B kauecTBe ynpakKHEHHUS MOXKHO MPEJIOKUTh CIeayronui skcnepumert. C mno-
MOILbIO KOMIBIOTEPHOM Iporpammsl (Hampumep, tabiauuHoro mnpoueccopa EXEL)
CT€HEpUPOBATh IOCTATOYHO OOJIBIIIOE YHCIIO MOAOpAChIBAHNN KyOWKa U HAWTU OTHO-
CUTEJIbHBIC YaCTOThI BhIMaAeHUs yucen 1, 2, 3, 4, 5, 6 (puc. 2).

A2 - fr || =LENOE(CMYAC()*(7-1)+1)

1 PesyabstaTsl 100 mogdpachl q¥

2 4 5 4 1 4 1 5 5 5 3
3] 6 1 4 1 1 2 6 1 6 4
4 6 3 6 6 2 4 5 1 3 1
51 3 3 6 1 4 3 2 3 1 2
6 1 1 3 5 4 1 1 2 3 2
7 5 1 4 3 1 4 1 1 1 2
8| 6 3 1 1 2 3 6 1 5 5
9 6 1 6 6 1 4 4 6 3 4
10, 3 3 3 3 2 6 4 1 3 5
1M 2 5 4 4 3 6 5 1 6 3

Puc. 2. Pesynprarsl 100 moxOpackiBaHU# UTPaTbHON KOCTH

Torga oTHOCUTENBHBIE YACTOTHI OYAYT CASAYIONUMU (CM. TaOIuUILy).
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Tabnuya
OTHOCUTETbHbIE YACTOTHI BITIA/IEHUsI 0YKOB NMPH MOA0PACHIBAHUH KOCTH
Yy1ci10 BBIMTABIINX OYKOB 1 2 3 4 5 6
Yacrtora 26 10 20 16 12 16
OTtHOCHTENbHAS YaCcTOTa 0,26 0,1 0,2 0,16 0,12 0,16

N3 Tabnuiibl BUAHO, YTO YACTOTA BBIMAJACHUS 5 OUKOB (COOBITHE A B MYHKTE a)) B
JAHHOM KOHKPETHOM CJIyyae OTJIMYAETCsl OT COOTBETCTBYIOIIEH BEPOSITHOCTH, MOJIY-
YEHHON B NPEANOJIOAKEHUU, YTO BCE BJIEMEHTapHbIE MCXOAbl PABHOBO3MOXKHBI. Tak
KaK OTHOCUTEJIbHBIE YAaCTOThI 00JIaJIal0T TEMH K€ CBOMCTBAMH, YTO U BEPOSTHOCTH,

TO MOKHO HauTH OTHOCHUTCIIbHYIO YaCTOTY BbBIIIAACHUA YCTHOI'O YHCJia OYKOB (CO6BI—

10+16+16 _ 42

THe A B MyHKTE 0)): oo " To0 " 0,42, koTOpasi TAKKE HECKOJbKO OTIMYAETCA

OT COOTBETCTBYIOIIECH BEPOSITHOCTH.

[TonoGHBIE MpUMEpPHI MOKA3BIBAIOT, YTO JaKe MPUBBIYHBIC 33JaUHbIC CUTYAIUH
MOKHO «OOBITPATh» MO-pa3HOMY U (POPMHUPYIOT Y yHAIIUXCS IEJIOCTHOE IPe/ICTaB-
JICHHE O BEPOSITHOCTH.

BHoBb 0Opamasce k 3agade 1, OTMETUM elIe OAHY BaXXHYIO OCOOCHHOCTH. Bo3s-
MOKHOCTb Pa3IUYHBIX UHTEPIPETAIUNA HCKOMOTO COOBITHS SIBUJIOCH OCHOBAaHUEM LIS
MOCTPOEHUS PA3JIMYHBIX MAaTEMaTHUYECKUX OMHCAHUMH, T. €. JaJ0 BO3MOKHOCTb 8b100-
pa seposmuocmHou mooeau (puc. 1).

B mepBoMm ciydae mickomMoOe€ COOBITHE OBLTO MHTEPIPETUPOBAHO KAK CIIyYaitHOE
coObITHE A Ha MHOXKECTBE, COCTOSIIEM M3 KOHEYHOTO YKCIIa PABHOBO3MOIKHBIX HC-
XOJIOB, MOATOMY JIJIsi BBIYUCIICHHSI BEPOSITHOCTH €ro HactyruieHus P(A) nmorpeboBa-
JOCh TPUMEHHUTH TOJIBKO KJIACCUYECKYI0 BEpPOSTHOCTHYIO cXxemMy U (dopmyiy
P(4) = m/n.

Bo BTOpOM cityyae 3T0 xe coObITHE ObLIO MHTEPIPETUPOBAHO KAK 0ObEAUHEHUE
IBYX COOBITHI A UB, MO3TOMY 1Jisl BBIYMCIEHUS BeposiTHOCTH P(4 UB) ero HactyIuie-
HUS TOTPeOOBaNIOCh: 1) MPUMEHUTH KIACCUYECKYIO BEPOSTHOCTHYIO CXEMY IS BbI-
YUCJICHUS BEPOSTHOCTH KaXKJIOT0 U3 COCTABJISIONIMX €ro cOObITHA 4 U B; 2) ycTraHo-
BUTh COBMECTHOCThH JAHHBIX COOBITHH; 3) yCTaHOBUTH HE3aBUCHUMOCTb 3THUX COOBI-
TUM; 4) BBIYUCIUTD BEpOATHOCTh P(ANB); 4) npuMeHUTHh POpMYITy JIJIsi BEIYUCIICHUS
BEPOSITHOCTH OOBEIMHEHHUS JIByX COBMECTHBIX coObiTuli P(AUB)=P(A)+P(B)—
P(ANB).

B tpetbem ciydae ckomoe coObiTHE 4 OBUIO BBIPAKEHO Yepe3 MPOTHUBOMOIOK-
HOe eMy coObITHE A, II09TOMY JUIsl BEIYUCIIEHUS BEPOATHOCTU P(A) ero HacTyILIeHHs
noTpeOOoBaNOCh: 1) MPUMEHHUTH KIIACCUYECKYIO BEPOSITHOCTHYIO CXEMY JIJISl BBIYUCIIC-
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HUs BEPOSTHOCTH COOBITUS A; 2) MpUMeHUTh (OPMYITy ISl BEIYUCIEHHS BEPOSTHO-
CTH COOBITHS, TIPOTHBOIOJIOKHOTO faHHOMY P(A)=1-P(A).

Bo3mokHOCTE BBIOOpa BEPOSTHOCTHOW MOJIENH MPUBOJIUT €IIe K OJHOMY TpeOo-
BaHUIO, NIPEIBSABIIEMOMY K MaTeMaTUYECKUM (@ 3HAYUT, U BEPOSITHOCTHBIM) MOJe-
JSIM — TPEOOBAHUIO O00CMAMOYHOU NPOCmMomsl. ITO TPeOOBaAHUE KOPOTKO MOKHO
OMHCaTh TaK: €CIIU €CTh BO3MOKHOCTh MIOCTPOCHHMS PA3HBIX BEPOSTHOCTHBIX MOJIEIICH
(aleKkBaTHO OMHCHIBAIONINX 3aJaYHYI0 CHUTYAIIMIO), TO [EJIECO00pa3HO BHIOUPATH TY
U3 HUX, KOTOpas OyaeT HauboJsee mpocToi, yJ00HON 1 OHSITHOM.

3akioueHue

Takum 00pa3oM, MOKHO BBIJICTUTH HEKOTOPBIE OCOOEHHOCTH MMPUMEHEHUS METO-
Jla MaTeMaTHYeCKOT0 MOJICIMPOBAHUS B CTOXACTUKE U, B YACTHOCTH, B TEOPUU BEPO-
ATHOCTEMN.

1. CexTp u3y4aeMbIX B IIIKOJIE BEPOSTHOCTHBIX MOJENICH OTpaHWYCH Kacchude-
CKHM, CTaTUCTHYECKUM M T€OMETPUUYECKHM ONPEICICHUSIMHA BEPOSITHOCTH, a TAKXKE
OCHOBHBIMH T€OpPEMaMU U CIEACTBUAMH U3 HUX. CioJa e MOKHO OTHECTH aKCHOMa-
TUYECKOE OTPEICIICHUE BEPOSTHOCTH, KOTOPOE SABJISIETCSI 0000IIAIONINM.

2. Kaxxnast u3 BbIACIICHHBIX MOJEJIEH OTpa)kaeT pa3Hble 0COOEHHOCTH OMUCAHHO-
r'o B 3aJlay€ CTOXaCTUYECKOI0 IKCIIEPUMEHTA (NPUSHAKU MOOEU):

— Klaccuueckoe onpeoenenue eposimHOCmuy. PaBHOBO3ZMOXHOCTb, KOHEYHOCTb
(cBOICTBA MPOCTPAHCTBA JIEMEHTAPHBIX UCXO/OB);

— eeomempuiecKoe onpeoeieHue 6eposmHOCmuY. PAaBHOBO3MOKHOCTb, HEMPEPHIB-
HOCTb (3J7I€eMEHTapHOE COOBITUE OMUCHIBAETCA TOUYKON HA YMCIOBOW MPSMOM WIIA OT-
peske);

— cmamucmuiecKoe onpeoeiieHue 8epOomHOCMU;

— 8EPOSIMHOCb COObIMUSL, NPOMUBONOTIOHNCHO20 OAHHOMY: HAIMYUE JIBYX B3aUM-
HO MPOTUBOTMOJIOKHBIX COOBITHIA;

— YCNIOBHAS 8EPOAMHOCMb: HATMUUE COOBITUSA-YCIOBHS, MTPEAIIECTBYIOIIETO JaH-
HOMY COOBITHIO U MEHSIIOIIIEMY €T0 BEPOSTHOCTH;

— 8epoAMHOCMb 00beOUHeHUs COObIMUL: COBMECTHOCTD / HECOBMECTHOCTH;

— 8ePOAMHOCMb Nepecederuss COObImusl: 3aBUCUMOCTD / HE3aBUCUMOCTH;

— (hopmyna noanot 6eposmuHocmu: TIOATATHOCTh KCIEPUMEHTA, HATMYUE TTOJTHON
TPYIIBI COOBITHI-TUTIOTE3;

— cxema Bepuynnu: OCIEIOBATEILHOCTh U3 N HE3ABUCUMBIX UCIIBITAHUNA C ABYMS
UCXOJIaMHU.

3. OcCHOBHBIMH TPEOOBAHUSIMH, MTPEABSBISIEMbIMU K BEPOSITHOCTHOM MOJIEIH, SIB-
JSIOTCS TPEOOBAHUE AOEKBAMHOCMU W O0OCMAMOYHOU npocmomsl. AJEKBATHOCTH
MOJICTTH TIPOSIBJISIETCSI B TOM, YTO B HEH JOJIKHBI OBITh OTPaXKEHBI 8ce OCOOCHHOCTH
AKCIEPUMEHTA, KOTOPbIC SBISIOTCSA MpuU3HaKamu JaHHOU Mopenu. (Hampumep, (op-
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myna P(AUB)=P(A)+P(B) MoXeT ObITh BEPOATHOCTHOU MOJICJIbI0 HEKOTOPOU CUTYa-
I[UU, €CJIU peub UJeT 00 0OBEAMHEHUU JBYX HECOBMeCHmHbIX COOBITHUH, U, HA00OPOT,
HE MOXET OBITh UCITOJIb30BAaHA B KAY€CTBE BEPOSTHOCTHON MOJIEIH, €CITH COOBITUS A
u B coemecmuwt). TpeboBaHUE TOCTATOYHOMN MPOCTOTHI YUUTHIBACTCS, KOTAa UMEETCS
BO3MOKHOCTh BbIOOpA BEPOSTHOCTHOM MOJIENM (HAapuMep, BO MHOTHX 3ajJadax, TJIe
TpeOyeTCsl BBIYUCIUTH BEPOSITHOCTh HACTYIICHUS XOTS OBbI OJTHOTO M3 JTAHHBIX COOBI-
TUH, JIerde IEPEUTH K IPOTHUBOIOJIOKHOMY COOBITHIO: «XOTS ObI OJIMH» — «HH OJIHO-
To»).
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