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OepeBbs

HamomMeHM, 4UTO Takoe IHenbk M IUKJI B rpade. Ilens — 2To mpocToif myTh, TO €CTh
OyTh, B KOTOpOM Bepluhifisl He NUBTUPAWTCH. Fas He HOBropaluTua bBeplilBsl, 10 u pedpa
TOosKe He moBTopsawTca (puc. 1, 6). Ilukn B rpade — 3TO 3aMKHYTHIA IMYyTh, B KOTOPOM He

OOBTOPAIOTCA pébpa M He MOBTOPAIOTCH MIPOMEKYTOYHbIE BEePIIHHBI.
Ouens WHTEpPECHBI W MOJE3HBLI rpadbl, B KOTOPBIX HET IHKJIOB. Eciam B cBAsHOM rpade
HeT IHUKJIOB, TO TAKOH Tpad HA3BIBAIOT ePeBOM.

AepeBo — cBA3HLIM rpad 6e3 UWKIIOoB.

Ilenop TokKEe ABIAETCA AePEBOM, IIOCKOJBKY B IenH HeT mukaoB. M mae rpad, cocros-
A U3 ONHOUM-eMMHCTBEHHOM BepInuHLI Oe3 pébep, Tak:mke MOMKHO pPACCMATDHBATH Kak IIpO-
creimee nepeso (puc. 1, 6).

N

a) [epeso, B KOTOPOM 6) Uen, — ato gepeso B) lNpocreiwee pepeso —
7 BepLunH ofHa BepLuMHa
PucyHok 1

ITPUMEP 1. Ha pucynke 2 mokasaHa cxeMa BoJocHabOieHHA B HeDONBIIOM HOCENKe.
Tpy6el MAYT OT BOAOHATNOPHOU GamHM M BeTBATCH, Ipojieras BAoJb yiaun. W3 Gomburimx

Tpy®O oTXomsAT Mambie K gomMam. I'pad BOHOTpPOBOIAa — JepeBO. 3[AeCh MOMKHO BEIJEJHUTH
HAYaJbHYI0 BeDIIAHY — BOJOHANMOPHYIO DAaNIHIO.
IIPUMEP 2. BosbMEéM CHMMETPHYHYI) MOHETY
:I— —:l Bopomamopeas  y mombpocum eé 3 pasa. Urobel m306pasuTh 3TOT
D_ _E o CHAYYAUHBIN OMBIT, mocTponM aepeso. Or Havyaab-
HOM BEPLIMHBI S HAPHCYEM BEeTBUM BHHU3 K BepIIH-
| | I | Ham, Kotopble obosHauum O (opén) m P (pem-
1 Ka) — 5TO De3VIsTATHI mepBoro Opocka. OT xaxk-
[ l A0H W3 HHAX WAYT emeé aBa pebpa BHH3
K BepmiiHaM O u P, usobpa:kamomuM pes3yibTaThl
|1 g Ij—'”;l BTOpOro Gpocka. TouHO Tak Ke MOKAMKEM pe3ylib-
TaTel TpeThero Gpocka (puc. 3).
Tlonyunnock AepeBo CaydailHOTO JKCIEPHUMEH-
Ta. B aToM nepeBe BoceMb Iemeill, BegYIIHX U3
|j m Ij |j S —— HAYaJbHOW BEPHIMHEI S B KOHIEBBI€ BepPIIAHLI:
S000, S00P, SOPO, SOPP,
PucyHok 2 SPOO, SPOP, SPPO u SPPP.
E—
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Kaxpgaa menb ma3oOpaskaeT OJHO H3 BOCBMH BO3-
MOYKHBIX SJIEMEHTAPHBIX COOBITHH B 9TOM CJydYai-
HOM OIIBITE.

B mpumepax 1 w 2 noHATHO, KAKYI0 BepIIHHY
creayer BHIOpaTh B KadecTBe HAYAJNBHOH, HIH KOP-
HeBOM, BEpPIUIMHII, H3 KOTOPOM «PACTET» JIepPEBO.
Bopa no TpybGam TeuyéT M3 BOAOHANOPHOM Oamuu.
BTO H eCcTh HaAYaJILHAA BepHoniuHa Ha cXeMe BOIOO-
cHaOeHEHA (cMm. pume. 2). Bo BTOpOoM mpmmepe HAa-
YaJbHAsd BepIIAHA H300paskaeT HAYaJbHBII MOMEHT,
Korga MOHeTY erné He Opocuan HH pasy. Mbl eé
obosnaunsu 6ykrLoit S or caosa start, uMess B BHAY PucyHok 3
HaYaJI0 CIyIaliHOTO OIEBITA.

Hazpanue ¢J€peBO» IPOMCXOMHT OTTOTO, YTO IENH «BETBATCA», He o0pasyd IHKJIOB.
EauHCcTBEHHAA pa3HUIlA — B HPUDPOJE AepeBbA OOLIYHO pACTyT CHM3Y BBEpPX, 4 MaTeMaru4e-
CKHE JepPeBbs Mb' PHCYEM TaK, KaK HaM ynoOHO.

BriBaioT GecKuUHeUHBIe AepPeBbhs, TO €CTh JepPeBbA, B KOTOPHIX OeCKOHeYHO MHOTO Bep-
mHH W pébep. MHOroroume Ha PHCYHKe 4 MOKAa3BIBAeT, YTO JePEeBO IIPOCTHPAETCA BIPABO
10 DECKOHEYHOCT .

INPHUMEP 3. (IpemmonoXmm, 4TO KTO-TO IIBI-
Taercsa mocaatrs CMC u3 meca, roe cBA3b O4YeHb
mwroxasa. Kampmas oOTIenbHAs MOOBITKA MOMKET ¥ vy b b
OKAa3aThCsl HeyJAYHOW, W B TAKOM cJydae Teje-

(oH npeanpuMet creAyoOmyR. Byaem cuuTaTh,
YTO IOIBITOK MOJKET OBITH CKOIBKO yrogmo. Ta- S

H H
KOH CJIYyJYaWHEBEIA ONBIT MOJKHO H300pasmMTs C TO- H
mompio GeckoHeunoro rpada. Haummaerca rpad PucyHok 4. BeckoHeYHoe Aepeso
B BepIIHHE S, Ko'KIasA IMOMBITKA MOKET OKA3AThH- cwqaﬁﬂoro 3aKcnepuMeHTa

ca HeymadHo# (Bepummaa H) wunu ymauawoit (Bep-
mmmHa ¥) (cMm. puc. 4).

Bonpocst

1 YT0 Takoe pepeso?
2 MoxeTt nm B pepeBe ObiTb 4 pebpa; 6eckoHe4yHo MHOro pébep?
3 BbiBalOT .11 B Oepese NeTau; uenu; UUKibl?

@ 3apauw

1 Kakwe m3 rpadoB Ha PHCYHKe H ABIAIOTCA AepeBbAMMI?

K HHANVYE

——
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fAsnsiercs o gepeeom rpad mopor B Bamem HacenéHHom nyaire? Ilocrpoiire
B TeTPajid 4acTh STOro rpada B o6OCHOBAaHHE CBOETO OTBETA.

HapucyiiTe B TeTpaju KakKoe-HHOyYAb AepeBO, B KOTOPOM 7 BepUIHH, NPHYEM CTe-

neHs 1 UMET POBHO:
a) 2 BEepIIUHE;

0) 4 BeplUIUHLI;

B) 6 3epmiun.

B rpage pébpamu coenmupensl BepmiuHsl A u B, B u C, A u C. fBnserca nu

9TOT Tpad mepeBomM?

Ilnag TpomWHOK B IapKe IPeACTABIAET CO-

601 nepeso (puc. 6). Bopora B mapke o6o-

3HaYeHbl BepmuHoit S. CKONBKO ILlemneil Be-

AET ¥3 BepUIHHEI S:

a) K wkade;

6) x mpyay;

B) K cagy KaMmMHei?

Ilpuaymaiite Kakoi-HUOYAL  CAyIAHHBIN

ONBIT, MOJEJIbI0 KOTOPOTO CJAYYKHT JepeBo,

HOKasaHHOEe Ha pHCyHKe 7.

IlpuBenuTe IIpUMep CJAYYAlHOrO ONBITA,

ons yusobparkenusa Koroporo rtpebyercsa mge-

peBo ¢ OeCKOHEYHBIM TTHCIOM BEpIIHH.

IIpuaymaiite W HapHCYHTE B TETPaju:

a) B2 HEOAWHAKOBBIX JIePeBA C YeTHIPHMA
BepIINHAMHA;

0) TP HeONHMHAKOBBIX JlepeBa C NATHI0 Bep-
I HHAMH.

@ CeoicTBa AepeBbeB

ITockonbKy nmepeBo — CBA3HBIM rpad, H3 J0O0W

Yeansba

| HeTcrasa mnomanka

S Kade
] IIpyn
Caj kaMmHeR PorTan
IlamaTHHEK

PucyHok 6

PucyHok 7

ero BepIIMHLI MOXKHO NPOMTH IIO pé-

OpaM B Jmo0yo Apyrywo BepinpHy. M3-3a OTCYTCTBHA IHMKJIOB 3TO MOMKHO CHEJNATH €JUH-
CTBEHHBIM CcIOCOGOM. BHAYHT, BepHA CJAEAVIOIIAS TEODEeMA.

® Teopema. Jliobble OBe BepluVHbl B AepeBe CoeduHeHbl eJUHCTBEHHOW Lerbio.

W3 3Toii TeOpeMBI claefyeT IOJe3HOEe CBOMCTBO.

@ CeoiicTteo 1. Ecnu u3 gepesa ynanute pebpo, To rpad nepectaHet ObiTb CBA3HbLIM.

Jorazarenscrso. Jlokaskem sTo cBoiicTBo oT mporuBHOro. IIpeamomoskmm, UTO yAaioch

VIanuTh HeKoTopoe pedbpo AB, HO rpad ocTtascs CBA3HBIM. 3HAYHT, B HEM €CTh I[edb, CO-
equHAWIAA BepmuHEbl A U B (puc. 8, a). Bepaém peGpo AB Ha mecto. llomyumTca wmc-
xXoAHBIH Tpad, HO Teneps B HéM ecrb mukn (puc. 8, 6). [Iporusopeune. 3HAUUT, HpHU yIaa-
nerun moboro pebpa sepeBo TepsieT CBA3HOCTD.

6
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\ / /

A4 B A B
a) Mocne ynaneHus pebpa AB 6) MNMocne Bo3BpaweHua pebpa AB
rpad ocTancsi CBA3HbIM obOpa3zoBancs LWk
PucyHok 8

KoHueBcHh (BucA4Yeid) BepLUMHOW Ha3blBAaeTCH BEpLUMHA, U3 KOTOPOW BbIXOOWUT pPOB-
HO 0OHO pebpo, TO ecTb BepliMHa cTeneHu 1.

B npumepe 1 B n. 46 KOHUEBBIMH BepIIMHAMHA
SABIAIOTCA J0OMAa, K KOTOPEIM IOJABENEH BOJOIIPOBOI,
a B IpEMepe 2 KOHIEBbIe BEPIIMHBI — 3TO Pe3VJib-
TaTel nTocHenHern Opocka MoHeTel. Kaskeres, dYTo
pas B AepeBe Hel MUKJIOB, TO V JAepeBa 006d3aTelbHO
HOJIKHBEI OBITE KOHIEBHIe BepImHHBLI. M BTO A0 ompe-
JenéHHOH cTenmenHd BepHo. Ho ecTs j[Ba HMCKIIOUe-
HHAA. Bo-mepBBIX, KOHNEBBLIX BEPHIMH HET Yy JepeBa
0e3 pebep. Bo-Bropeix, ObiBaioT GecKoHeYHBIE Aepe-
BbdA. OEH TOXHe MOI'yT HEe HMEeTh KOHIEeBbIX BEpPIIHH. P”CYHOK g BECKOHe'-IHDe nepeso
Ha pwumcynaxke 9 mokasamo 0OecKoHeYHOe JepeBo 0Des 6e3 KOHLEBbIX BEepLUMH
KOHIIEBBIX BepInyH!.

Ecnu gepeBo woneuno m mmeer xors Ob1 1 pebpo, TO KOHIEBLIE BEeDPIIMHBI ¥ HEr0 €CTh.

® CeoiicTteo 2. Ecnu B OepeBe KOHEYHOEe 4YMCNO BepluuH U ecTb XoTa Obl ogHO pebpo,
TO B TAaKOM [epeBe eCTb KOHLEeBas BepluuHa.

Jorazarenscteo. IIpemgmonokumM, UTO BCce BEPIIMHBI MMEIOT cTelneHb 2 WiaM Beime. Tor-
Ja B KaXXAYI0 BEDIIMHY MOMKHO «BOMTH» M0 KAKOMY-TO pebpy M «BBIUTH» M3 HEE M0 JAPY-
romy pebpy, HOCLOJBKY meTenb Her. HauHéMm ¢ Kaxod-T0 BepilunBnl M OyaeM CTPOHTL HYTH
0es moBropammEpxca peébep. Ilo ycmoBHi0 Bepmima KOHETHOE WHCAO0, TOITOMY pPAHO HIH
MO3JHO KaKad-TO BEpPITHHa B HaIleM IYTH MOBTOPHUTCHA W MOJAy4YHTcA muka. Ho Beas B fe-
peBe IHKJIOB HET.

IIporusopeuunce. ITpermore:kerus HepepEo. 3EaAUPT, 3 Fepese 2CTE SeDUIMELR CTerEHE
menbine, yem 2. Bepmwuu crenmenn 0 Her, mocKonbKy rpad cBA3eH M B HEM eCcThb XoTA OBl
oxgHO pebpo. Crano O6BITH, HAWAETCA BEePIIMHA CTEeIeHH 1, T. €. KOHIEBAdA BEpPIIHHA.

@ Ceoiicteo 3. B KoHe4yHOM fepeBe 4yucno pébep Ha 1 MEeHbLUe Yucna BEPLUMH.

1 He HY:KHO AyMAaTh, YTO €CJH JepeBo GeCKOHeUHO, TO y Hero o6A3aTeIbHO HET KOHIEBBIX BepPIINH.
M=u1 Buzmenn OGeckoHedHOEe AepeBo (cM. pHc. 4), ¥V KOTOPOTO KOHIEBHIe BEpPIIHHBI €cTh, W gaie Oec-
HKOHeUYHO MHOTO.

=
OEPEBbBA 7



JoxazarenscTBo. Iloxkaxkem sTo. Ecoim pébep HeT, TO JiepeBO COCTOWT W3 €IHHCTBEHHOI
BEPINMHLI. SHAYUT, B 5TOM JlepeBe BepIIMH Ha OAHY OoJblne, yeM pébep: 1 — 0 = 1.

Ilycre Tenepk B rpade n pébep (n > 0). Me1 3HaeM, 4TO B TAKOM JepeBe e€CTh KOHIeBas
BepIIMHA. YIAIHM €€ BMecTe ¢ BXogammuMm B Heé pebpom. CHOBa monyuurca aepeso. By-
AeM YAaJAaTh KOHIEBhle BEPIIAHBI BMECTE ¢ BXOOAIMHMH B HHX peOpaMH m0 TexX mop, TOKa
He OCTaHeTCA NepeB0, COCTOsAINlee W3 eJHWHCTBEHHOH BEePIIMHBI.

Mpur yoanunu Bce n pébep u n BepummH. Ocranacs ofHa BeplIMHA, HO pébdep Oosbliie
mer. CnegoBarenbHo, B mcexomHoMm gaepese Obwio n + 1 Bepmmu. To ecrs Bepmwmu ObLTO HA
omgHy Ooawme, uem péedep. CrolicTBO moxazaHo.

® Bonpochi

1 B pepese 10 BeplwnH, ABe U3 KOTOPbIX — BepwuHbl X n Y. CKONbKO cywiecrsyeT
ueneii, Begyumx 3 X B Y?

2 KakoV moxeT ObiTb CTeneHb Ha4anbHOW BeplUWHbI AepeBa; KOHUEeBOW BepllWHbI?

3 MoxeT nu B gepese BeplwuH BbiTb Honblie, yem pébep; pébep ObITL Bonblie, yem
BEPLUAHT?

@ 3apaun

9 CkosLKO KOHIEBBIX BEepHIMH B fepese Ha pucyHke 107

L

PucyHok 10

10 B nmepese 4 Bepmunsl. CKOJIBKO KOHIIEBBIX BepHIMH B HéM MoskeT ObITb? IlpmBemu-
Te ONpHMED AgepeBa A KaKJoro BO3SMOMKHOIO 3HaAYEHHA.

11 B pgepese 100 Bepmmu. Kakoe B HéM mokeT OLITh: a) HamOOJBIIEe UHWCIO KOHIE-
BBIX LBepmIHH; 0) HaHMeHbIIee YHCJO KOHIEBBIX BEPUIHH?

12 Ha pucyske 11 moxasaso gepeBo. PaccMOoTpHTe NENH, COeAHHAIINE HAYATHHYIO
BepIIAHY S ¢ KoHIEeBbIMH. CKOJMBKO TAKHX Ielled MMEKT AJUHY 2; IJIUHY 3; IJIH-
Hy 4?

a) /(Si 6) /ﬁ
PucyHok 11

8 rMABA X.



13 Hapucyiite kaxoe-HHOyAL fepeBo, B KOTOPOM W3 HAYAIBHOH BEePIIMHBI K KOHIE-
BEIM BEOYT:
a) poBHO 3 Ienu AJHHBI 2;
0) 2 menm mmEBl 1 W 4 menu AIHUHEB 2.

14 Ckoibko BepmuH B JiepeBe, B KOTOPOM:

a) 14 pédep: 6) 27 pebep; B) 31 pebpo?
15 Cxoabko pébep B nepese, B KOTOpOM:
a) 87 BevnuuH; 0) 487 BepuiuH; B) 317 Bepmun?

16 Byzer mu cBssubIiM rpad, KOTOPHIA HMOJTYYHUTCA M3 JlepeBa, €CIM U3 HEro YAaluTb:
a) pebpo, cBA3LIBaIOIEe [ABe HEKOHIEBLIE BEepIIWHEI;
0) KOHIIEBYIO BEpIIHHY BMeCTE C BBIXONAIMM U3 Heé¢ pebpom?
17 H3zo06pasnre xaxoe-HHGYAL JepeBo, B KOTOPOM:
a) 8 BepinMH, 5 W3 HUX KOHIEBBIE;
6) 10 BepmmH, 6 U3 HUX KOHIEBBIE.
18 U3zob6pasure xakoe-HHGYAL JZepeBo, B KOTOPOM:
a) 4 Bep uuHbl cTennedn 3 u 6 BepmuH cremenu 1;
6) 2 BepmmEEI cTeneHn 4, 2 BepIIHHEBI CTeNeHHW 3 W 8 BepmuH creneH: 1.

- AdepeBo ciiy4yaHOro 3kKCcnepuMeHTa

Ms1 yike BHAeNH, KaK MOKHO IOCTPOMTE JIePEBO CAYVIAHHOrO SKCIEPHMEHTA, B KOTOPOM
MoHeTy Opocator 3 pasa. MBI ja’ke MOCTPOMIH JlepeBO GECKOHEUHOTO 3KCIHEePHMEHTa, B KO-
TopoM MOOHNBHEN TeneoH neiTaerca nepepats CMC u3 miyxoro seca.

Muorue cayueiiHble DKCIEPUMEHTBI yA00OHO paccMaTpUBATL, M300pasHB HMX ¢ IIOMOIBIO
gepera. IIpu srom crpesku Ha pédpax MOJKHO He PHCOBATh, IOCKOJBKY SCHO, Kakas Bep-
mMHA BhIOpaHAa B KadecTBe HAYAJIBHOW: Bce pébpa HampaBleHBI OT Heé K KOHIIEBEIM Bep-
muHaAM. Mbl Oyarcm 0003HAYATE HAYANBLHYIO BEPIIMHY JepeBa caydaiHoOro onbita OYKBOI S.

IMPUMEP 1. Ha ¢abpuke KepaMHUeCKOM MOCYALI ITPOM3BOAAT Tapenku. Kaxknas HoBas
TapeJKa MOMKeT IMeTh fedext (mepesxkor, gedopMaluio, TPEIUHY), 4 MOMKET 0KA3AThLCHA Ka-
qECTBEHHOﬁ. HOSTOMY BCe TapejlKH ]IPOXO}IHT KOHTpOJE EadecTBAa. CBCTEMH I{OHTPDJIH BEI-
ABJIAET TOYTH Bce JedeKTHBIe TapeJdKH, HO HHOTZA MOKeT CAyIaiiHO He 3aMeTHTE JedexT.
Bomee Toro, pemio, HO cay4daeTcd, YTO CHCTEMA KOHTPOJA KadecTBa Mo ommbke Opakyer
Tapenaky Oes medexra. Maobpasum Bechb aTOT mpolecc ¢ nomoimbio nepesa (puc. 12). Hau-
HEM ¢ BepmIMHBI S, moctpoum pebpa x BepmmHam A w B, koropsle usobpaskaoT cOOBITHA
¢KadJeCTBEHHAA TapelKa» M <«Tapeiaka c fAedexrom». SateMm oT BepmmH A W B mposegem
pébpa kK BepmmHaM, u3obOpaskamEM cobbiTHA R «Tapenka sabpakoBaHa» M () «Tapeska
He sabpakoBana:. IIpu srom Bepmwumabl R u @ Hapucyem II0
2 pasa: ofuH pa3 [AJA cay4das, KOIJa Tapejika XOopoluas, a BTO-
poit pas ana Ae()eKTHOH TapeaKH.

IMonyuuBnieeca aepeBo 00JafaeT WHTEPECHBIM CBOMCTBOM: ¥
Hero U3 KamJoil HeKoHIeBOH BepmwuHbl (S, A u B) ucxompur
poBHO naBa pebpa. Taxue pepeBbA HAZLIBAIOT ABOMYHBLIMH WIH A B
omHapHEIMU. [lepeBbsl Ha pucyHKax 3 w 4 (c. 5) Taxkike 6mHAap-

HEIE.

Kakue coObITHA ABIATCA 3JeMEHTADHBIMH B 9TOM ONbITe? R Q! R Q
I10 coObITHA, KOTOpbIe M300pakeHbl HeNAMH, UAYIIMMH OT TOY-

K S K KoHUEeBeIM BepmmHam. Hanpmmep, amemeHTapHOE COOBI- PucyHok 12

—)
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THe «KauecTBeHHas Tapejika sadpakoBaHa» m3obpaskaercsa menbio SAR. Becero smemeHTap-
HBIX COOBITHHA UeThIpe: moMuUMo Henu SAR ecTh emé nemoukm SAQ, SBR u SBQ.

He cnenyer nymaTb, 4TO aepeBo J0DOro cay4amHoOro ombiTa obAsaTe/ibHO DHHADHOE.

ITPUMEP 2., Tpm gpyra — Amnpgpeit (A), Bopuc (B) m Bnagumup (B) — B cayuaiinom
oopAjiKe BCTAOT B odepenb. Maobpasum gepeBo aroro caydaidunoro onsita. Hauném ¢ Bep-
muasl S. Ha mepeoe MecTo MOMKHO MOCTABUTH OJHOTO W3 TPOMX, HA BTOPOE — OMHOTO W3
JIBOMX, A B KOHeI odepeanm — ocraBmerocsa. Cremys
9TOMY paccy:KIeHUIo, cTpouM JepeBo (puc. 13). OnHo
monydaercsa He OMHAPHOE: H3 BEpPIIHHBL S BHIXOJHT

A Tpu pebpa, W3 TpPEX BepIHMH — @0 ABa pebpa, a U3

IeCTH — MO0 OJHOMY.
B 5 " Msr 3Haem, 9ro B TaKOM OKCIEeDHAMEHTe
' 3-2-1=6 snemMeHTapHbIX cobbITH. B mepese Bce
B B ] 3TH B3JIeMeHTapHbIe co0bITHA H300pa’kalTCA Iemsd-
B MH, BeAyIIUMH OT S K KOHIEBLIM BepPIIHHAM Jepe-
Ba: SABB, SABB, SEAB, SEBA, SBAE 1 SBEA.

PucyHok 13

Kaxxpaa M3 HHUX OompefensdeT MNOPANOK, B KOTODPOM
A, B 1 B BeICTpOMIIHCH APYr 3a APYrom.

@ B nepeBe cny4yalHOro onbiTa 3/eMEeHTapHbLIE COOLITUA u306paxalnTcs uensamu, uay-
WIMK OT HavyaibHOW BEPLUMHBLI K KOHUEBbIM. M03TOMY KOMMYECTBO KOHUEBbLIX BEPLUMH
B NELEBE C/y4allHOrO OfMbITA PABHO YMCY 3/1IEMEHTAPHBLIX COOLITUIA.

® Bonpockoi

1 CKONEKO KOHLIEBbIX BEpLUMH B Aepese, M300paxalollem CIyYyalHblil OnbIT C MATbIO
3NeMEeHTapHbIMKU COBLITUAMU?

2 Onuwwnte cnoBamn snemeHTapHbie cobbitvs, u3obpaxédHble uenamu SAQ, SBR
m SBR Ha pucyHke 12.

3 Kakas ueno B gepeBe Ha pucyHke 12 COOTBETCTBYET COOBLITMIO «CUCTEMA KOHTPONS
npomyctuna HpakoBaHHYIO Tapenky»?

@ 3agauum

19 Ha pucysxe 14 mzo6paskeHO AepeBO HEKOTODOI'D CHYUAHHOT0 ONBITA C HAYAIOM
B Touke S. CKOJTBKO d7eMeHTApPHEIX COOBITHMII B 3TOM OIBITE?

S 6) S B) S

PucyHok 14

E—
10 rMABA X.



20 Ha pucyske 15 moxasaHO fepeBo caydaiiHOTo onbiTa. CKOJBKO D/I€MEHTAPHBIX CO-
OBITHHA B 9TOM OIBITE OIATONPHATCTBYET cobbITHIO A; cobeiThio B?

S S
A A
5 & B 7< 7§
‘-—-\“
/ﬂ P Q P 0
PucyHok 15 PucyHok 16

21 Bcem na'iueHTaM ¢ NOJO3PEHHEM HA TPOIHYECKYI0 JHXOPAAKY jenaior tecr. Ecau
TECT BBLABISET BUPYC JHXOPAAKH, TO DPE3YJLTAT HASBIBAETCHA MOJIOKHTEILHBIM.
B pepgkux ciydadx TecT OmMIMOOYHO MHOKA3BIBAET HAJWYUHe BHpPyca y 3/0pPOBOTO Ue-
JOBeKa, © HA0GOPOT — OTCYTCTBHE BHDYycCa y TOTO, KTO OoJieH.

CoGbITHe «mamueHT GosieH» 0003HAYHMM OykBoili B, a coObITHe <«IIAIIHEHT 3J0-

poB» — OykBoit A. CobGbiTHe «pe3yjabTaT MOJIOMKUTENbHBIH» oboznauum GyksBoit P,
a mpormazomonoxHoe — OykBoii O. Chopmynrmpyiite ciroBaMm cobriTHe, KoTOpoe
B JlepeBe caydaiiHoro onwiTa (pHc. 16) mzobpaskaercs Iemnbio:

a) SAO; 0) SBO; B) SAP.

22 Ha pucynxe 17 wm300paskeHO [epeBO CJIY4YalHOTO ONBITA C HAYAJIBHON Bepiid-
HOi S. CoOwitua C m D nokasanbl 3akpameHHbIMU (urypamu. Ilepeuncnure sie-
MEHTApPHLIES cobuITH A OonnbBITa, ﬁJIBI'DIl'pH.F{TGI'BYIOHIHB!

a) coberuio C; B) cOBBITHIO D;
6) coberruio CN D; r) cobeITHIO CcnD.
S

PucyHok 17

23 IlocTpoiiTe AepeBo CAydaiiHOrO OMNBITa, B KOTOPOM MoOHery Opocaior 3 pasa. Ot-
MEeThLTE€ B HTOM [epeBe LEeIOYKH, HU30o0pajkallue sjieMeHTapHble coObITHA, Giaaro-
MPHUATCTBYION[HE CODBITHIO:

a) «BO BTOPOil pPAB3 BBIMAJ OPEN»;
0) «pemika BeRIIAJA POBHO 2 pasa»;
B) <«OpJIOB BEHIANO OOJBINE, UeM DEIIeK».

DEPEBbS 11



24

25

Y unpaBuiabHOrO TeTpasapa (TPeyroJLHONH ITHPAMHIEI)
Yerplpe BepPIIHHBI. BepnmiHeI moMedeHBI umcgaMum 1, 2,
3 u 4. Terpasup Opocaror aea pasa. IlocTpoiiTe HepeBo
9TOro ciyd4aiinoro onsita. OrmMernTe B 9TOM JepeBe Iie-
e, usobpakalolgHe »JjeMeHTApHEIE cobOBITHA, Oaaro-
IPHAATCTBYIOINNE COOBITHIO:

a) «B MepPBBIA Pa3 BBEIMAJO 3 OYKAa»;

0) «B IepBBIA pa3 BHIIAJO YETHOE UYHCJIO OYKOB»;

B) ¢CYMMA BBINABIIMX OYKOB JEJHTCA Ha 3».

Y ecrTpeska B THpe 5 NYyJb Ui DHEBMATHYECKOTO pPyXbfA. KelM CTpeNok moman
B MHUIIEHL, TO 0OJbIIE OH HE CTPEJSeT, A ecJdd MNPOMaxXHyJCd, TO OPOAOJIKAEeT
CcTperaTh, moKa ocraorcea nynu. [loctpoiTe mepeBo asroro cayuainoro omerra. OT-
MeTh1e B 9TOM JiepeBe coOBITHE:

a) «CTPeJIOK TOmaJl B MHUINEHE»;

6) «a1a mopaXkeHHA MHIIeHH MOHANLOOHJIOCH He Ooliee TPEX NyJb»;

B) ¢«Bzero ObUIO cAesaHO 2 BBICTpesa».




MatTemarnyeckue
pPacCyXKAaeHus

Mbl 3HaKOMblI C MaTemMaTu4ecKUMKW yTBepXae-
HUAMK. U3 OBYX WM HECKONbKUX MPOCTbIX YT-
BEPXOEHWIA MOXHO CTpOUTb Oonee CloXHble
YTBEPXAEHMA C MNOMOLULIO NOrM4EecKUx COK308B
«M» U «unm». OHU OYEHb MNOXOXW NO CBOEMY
CMbIC/Ty Ha COK3bl, KOTOpPbIE Mbl WNCMNONbL3YEM
B NOBCEOHEBHOU pe4un.

49 Jlormueckune colo3bl «U» U «UNTU»

50* OTpuuaHue CNOXHbIX
yTBEepXAeHUn



@ Jlornyeckme Ccor3bl «U» U «UJIN»

INPUMEP 1. PaccmoTrpuM [Ba MATEMATHYECKHX VTBEDKICHHA: «d Oonbine, dem 2»
H «b Oosbmre, dem T». IlepBoe ABNAETCA MCTHHHBIM BBLICKA3HIBAHHEM, a BTODOE — JIOMKHBIM.

3'1'17[ ABAa BbhICKA3BIBAHHA MOMHO CO€JHHHTL COH3OM <«H». HDJTY"IHTCH CJIOJKHOE YTBeEepiK-
meane «(D bomeme, wem 2) u (5 bonbme, yem 7)». K cokanmenwno, aTo J0OKHOE BBICKA3BIBA-
HHUEe, IMOTOMY 4TO BTOPOE BHICKASLIBAHME JIOIKHO.

@ YTo6H cnoxHoe yTeepxaeHue «A u B» BbiN0 UCTUHHBIM, HYXHO, 4T0Obl 06e 4acTu
3TOro yreepxaeHust Buiiv MCTUHHBI.

Jloruueckuil cowo3 «M» He 3psA TAK HaspiBaeTcsa. Ero geiicTBue odeHb MOXO0XKe Ha pabory
C0103a «H» B PYCCKOM HA3LIKE.

ME}E{;{Y ABYMA YTBEePHIEHHAMH MOMHO NOCTABHTL COIHO3 «HJIH#». HOJIY‘IHTCH CIHIOXHOe
yTBep:kaeane «(b Ooapme, wem 2) wmm (5 Honeime, wem 7)». OHO MCTHHHO, IOTOMY YUTO
HCTHHHA NEepRad 4acThb, a CO3 «HIM» He Tpebyer, 4To0bl ObBIIM HMCTHHHBI 00e YacTH: HO-
CTATOYHO OJH M.

CD Y1066l cnoxHoe yTeepxaeHue «A unu Bs» ObINO UCTUHHLIM, HYXHO, 4TOOLI XOTS Obl
OAlHa 4acTb 3TOro yrBepXieHus Oblia MCTUHHA.

TlosicauM cisoBa «xorda 661 opHa». OHHM 3HA4YAT, 4YTO yrBep:xIeHue «A mwam B» Oyper uc-
THHHEBIM BBICLA3LIBAHHEM, €C/IH HCTHHHBIM HABJAETCHA TOJBKO YTBEDHKIeHHEe A, TONBKO YT-
Bepnenne B ninu oba cpaay.

HHorma cinxkHBIE YVTBED:KIEHUA He COHEPKAT B SABHOM BHIE COIO30B «H» M «HJIM», HO
noapasyMeBalT OJHH M3 HHX.

IIPUMEP 2. B yrBep:xkaenun «15 penurcsas Ha 5, a Takke HA T» COIO30B «M», «HIM»
"HeT. Ho BrICKaspIBaHHEe MOKHO IepedopMyIHpPOBATL:

«(15 memures wa ) m (15 memures Ha T)».

HcHo, 9TO 9TO BHICKA3EIBAHWE JIOKHO, MOCKOJBKY JIOJKHA €TI0 BTOPAsA YacThb.

INPUMEP 3. llansr gBa yTRep:kAeHHA. [lepBoe yTBepiKIeHHe «3agada pelneHas. Bropoe
YTBep:KIeHHEe — OTPDHIAaHHE TepBOTO: «3ajlada He pellleHa». UTO MOJYYHTCA, €CHH MBI CO-
€MUHAM 3TH YTBEDP:KIEHHA JOTHYECKAMH COIO3AMH?

Crauana nonpobyem cowos «Hs». ITomyumres

«(Bamaya pelnmeHa) M (3agaya He pemnieHa)».

Ecnu samaua JeHCTBHTENLHO peNIeHa, TO MepBad YacTh — HMCTHHHOE BBICKasbIBAHHE,
a BrOpas — JUMHUE. Sdaddy, Bu€ CJAURHLE yTBep/uedne Oyuer JumhbbiM. LG ke 3aha-
ya He pelleHa, TO JOXKHONH Oyaer mepBas YACTb, IIO3TOMY W B 3TOM cliy4ae yTBep:KIeHUE
OKAaKeTCH JIOMHBIM.

Taxum obpaszoM, 9TO CHO0MKHOEe YTBEpIKJeHHEe C COI0OBOM «H» OyJeT JIOJKHBIM He3aBHCHMO
OT TOTO, pelieHa WJIA He pellleHa 3ajadva.

Tak MOKHO HOCTYIHTE ¢ JIOGBIM yTBeD:AJeHHEM A.

® YTBEepxaeHue «A u (He A)» SIBNSETCA NOXHLIM BbICKa3blBAHWEM HE3aBUCUMO OT TO-
ro, UCTUHHO WM NIOXHO yTBEpXaeHue A.

14 MABA XI.



Tenepr mompobGyeM cOeIHHHUTE YTBEPKACHHA COO30M «HaH». Ilomyumresa
«(3amaua peunreHa) MAM (3a7a4a He pelIeHAa)».

O6e wacTu sroro YTBEDHAEHHS HE MOTYT 6BITH OJHOBPEMEHHO JOMHBIMH, OOHa H3 HHX
0bA3aTeIbHO MCTAHHAM. Sﬂa‘iﬁ‘l‘, BCE duilyynsuleeca udaHOoe yrBeDiERAeHHde dAbJsdeTcA k-
THHHBIM BbICKA3EIBAHHEM.

(D YreepxaeHue «A vmnu (He A)» ABAAETCA MCTMHHBIM BbICKa3biBAHMEM HE3aBMCUMO OT
TOro, UCTUHHO WMWK JIOXHO yTBEpXaeHue A.

ITPUMEP 4. Paccmorpute ¢urypsl Ha pucyHke 18.

Qurypa 1 Purypa 2 Purypa 3

PucyHok 18

HMcTtrHEO MM J0KHO yTBepiKAeHHe?

1) «®urypa 1 asasgercs TpPeyroJbHHKOM MIH ¢urypa 1 sBiasgercs KBaJpaToM»;

2) «durypa 2 ABIAETCA TPEYTOJABHMKOM HJIH KBagpaTOM»;

3) «®Purypa 3 aABnsieTca TPEYrOJABHUKOM WJIH KBAIDPATOM .

MH CEKas3ajlH, YTOo JIOTHYeCKHe COI3EI IIOXO0¥H Ha COHN3bBI, KOTOPBIE MEI HCOOJILB3YEM
B pycckoMm #fAskike. Ha camoMm Jesie, B HOBCeJHEBHON peuH JeHCTBHE COI30B BO MHOTOM
ompefeNfseTcsa KOHTEKCTOM W cuTyarueii. MoHO CKa3aTh, YTO HA IIepBOE B IIKOJBHOH CTO-
noBo# mu M Gopmi. WMnw MOMKHO CKasaTh, 4TO MEHO Ipemiaraer mu wiad bopuai. B oboux
caydasx Mbl MOMMEM MPABHJILHO — MOYKHO B3ATH YTO-TO OJHO.

Hpyroii npumep. Mber Mokem HanmcaTh, 9ro ypaBHeHHe (x — 3)(x — 4) = 0 mmeeT Kop-
HU 3 U 4, MOHUMAasdA, YTO X JONKEH PABHATHCA KAKOMY-TO ONHOMY M3 9THX YHCEJ, a He
oboum cpasy. Kaszanocs 6bl, npaBuiIbHEe IMOCTABUTE COI03 «HamM». Ho He 006sA3aTeNBHO: CO-
03 «H» 3NecChb BETIOAITHT BOJIEE €CTeCTBEEHHO H HEe MeEeIIaeT MOHMMATE CKA3AHHOE.

@ Bonpochi

1 BbICKasbl3aHMIE <A #ak Di JCXKHG. HY7C MCXHG CKasath JC MCTLHHCCTY YyTSERPHAGE
HUA A u B?
2 BbickasbiBaHne «A vwnm B» UCTMHHO. YTO MOXHO cka3aTtb 006 WUCTMHHOCTU yTBEpXAe-
HU A u B?
3 Mpuaymaiite yteepxaeHns A u B Tak, yTobbl 06a yTBEpXaeHUs
«A vnn B» n «A n B»
0KasaMCb UCTUHHBLIMU BbICKa3biBaHUAMMN.
4 Mpuagymaiite yteepxaeHns A n B Ttak, 4to6bl 06a yrBepxaeHus
«A vnn B» n «A mn B»
OKa3anmcb NOXHbIMWM BbICKa3biBaAHWUAMIA.

MATEMATUYECKUWUE PACCYXOEHUA 15



@ 3apaum

26 Jlam yron. MaBecTHO, YTO MCTHHHO YTBEpD)KJEHHE «BeJHMYHHA JAHHOIO yIjIa 0OJIb-
me 23° M BenWdWHa NAHHOrO vIna MeHbIne, wem 45°». Kaxkwme W3 clemviommx BbI-
CKa3hIBAHWM MCTHHHBI, & KAKHE — MOTYT OKa3aThCsA JIOMKHBIMH?

a) «Benmuuuna pamHOrOo yria 6osasme 17°»;

6) ¢llaHHEBIA Yroa — OCTPBIA»;

B) «Benuumna pamHoro yria Gonbme 30°»;

r) «BenmumumHa JaHHOTO yIyia HEe MeHbIne, dem 24°».

27 WasBectHO, uTO B HOoMe, rie :kuBér KocTa, Goiblae sTaskeil, ueM B [0Me, T7e JKHBET
Oner. B mome, rme xusér Tamsa, menbire sraxkeir, uem B mome, Tme xmsér Omner,
a B mome, e xuBér Pena, Gonpmie oTajkeii, ueM B gome, Tae KABET Tanmsa. Yrarkm-
Te, KNKHe U3 CJeNYIONHUX YTBEPKAEHUN ABJIAIOTCH MCTHHHBIMH BbICKA3BIBAHHUAMMU.
a) «llom, rme sxkmBér TaHsA, caMbIi MaJIOSTAMKHBIA M3 BCEX YETHIPEX»;

6) «B nmowme, rae :xuBér Oner, MeHbIIe 3Ta)Keil, yem B Aome, rie :xuBet Densar;
B) «B mome, rae sxusér Kocrta, srameit Donbile, 4eM B Jome, rae :KuBéT Tansa»;
r) «Cpenu sTUX 4eThHIPEX AOMOB HET [ABYX C OJMHAKOBBIM KOJIMYECTBOM 3TAMKEM».

28 Mamer aBa yreepskpenus: «Ywmcao X Goabme, uwem 10» m «Yueno X memnsime,

gem {!0». Moryr iam oba yTBep:KIeHHS OKAa3aThCd:

4) MCTHHHBIMY BBICKAZBIBAHUSIMH; 0) JIOKHBIMH BBICKA3BHIBAHHAME?
29 Jlamm apa yreepxaenms: C — «Jlammoe umeno mpocroe» mw B — «JlamHoe wmeso
9ETHOE»

a) Cdopmynupyiite yreep:xgenne «C u B». Mosxker 11 0HO OBITH MCTHHHBIM?
6) Chopmynupyiite yreepxaeare «C wim B». MosKeT T¥ OHO OBITH JIOMKHBIM ?

30 Mamu mamna rpu6. Mama ckasana: «Y aroro rpmba Ha muasanke gemyiiku». Ilama
ckasayu: «Jdrtor rpub AmoBuTbIM». CocTaBbrTe M3 JITHX YTBEPIKIEHHUHM CIIOMKHOE YT-
BepKTeHHe:

a) C HOMOIIIEBID JIOTHYECKOTO COH3a «H»; 6} C IOMOIOLIKD JIOTHUECKOI'D COI03a «HJIIHM».

31 MsBectno, wro umcao n HatypangbHoe. Jlamo yrTeepikaenume «Ymeno n aBaserca
KBagpaTOM HEKOTOPOTO HATYPAJBLHOTO YHCJa HJIM YHCJI0 71 He AeJHuTca Ha o». Jlaa
KaKUX M3 NPEeJIOKeHHBIX 3HAYeHWH N 9TO YTBEDPIKAEHHE JIOHKHO?

a) n = 16; 0) n = —-15; B) n = 14; r) n = 25.
32 Yersepo IKOJLHHKOB 00CYKIalH OTBET K IpHMepy M3 y4eOHMKa 110 MaTeMaTHKe.
Kons ckaszam: «OrBer 9».
Poman orBernya: «OTBeT — MOPOCTOE YHCIO».
Kara gobasmna: «OrBer — YETHOE YHCIIO».
Harama ckasana: «3T0 4HcIo Aenutced HA 15».
Oxasaysoch, 94T0 OJHH MAJBYHK H OJHA MAEBOYKA OTBETHJIA BEpPHO, a4 ABOE JIeTen
ommbamcs. KakoB orBer 3amaum Ha caMom aese?

@ OTpuuaHue C/NOXHbIX YTBEPXAEHUN

PaccMOTpHM KaKoe-HHOYABL YTBEp:KACHHE € JIOTHYECKMM Col030M «H». Hampumep: «Ce-

rogisa Ha HeOe ACHO M AYyeT BeTepoK». UToObl OHO CTAO0 HCTHUHHBLIM BLICKA3LIBAHUEM, H0JDK-

HBI OBITE BRIMONHEHEBI 00a yemoBua: u mpo Hebo, m mpo Betep. Kax chopmymmposate orpm-
A
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naaue? JlocTaTOYHO «OTMEHWTH» TOJMBKO AcHOe HeDO MM TONMBKO BeTep (MOIKHO OTMEHHTBH
Bcé cpasy). Ecimm xora Obl oflHA W3 4YacTell CIIOKHOTO YTBEPIKAEHHA € COIO30M <H» CTaHET
JIOJKHO#, JIOKHBIM CTaHET Bcé yTBep:xgeHue. [losromy orpuuanue GyaeT BBIIVIANETh TaK:

«(ceromaa HeDO He ACHOE) HIAM (HET BeTpa)».

K KamJ0H M3 4YacTell CJIOMKHOIO YTBep:EIAeHHA MEBL goDaBHNIMA OTPHIAHHE, A COIO3 «H»
3aMEeHHJIH CON30M <«HJIH». HDJIy‘iHJ‘lOCb OTpHIAHHE CIOMHOIO YTBepHICHHA.

@ OTpuuaHueM K yTBepXaeHWio «A u B» aBnsaetcs yTeepxaeHue «(He A) wnu (He B)».

IIPHMEP 1. ilocrpoum orpurnanue yreBep:kaenus T: «B Tpeyronsauke ABC ecrs mnpsa-
MO Yyrolm M ABa yriia paBHBI Mexay coboii». Takoii TpeyroasEmk cymectsyer (puc. 19),
IIO3TOMY 3TO YTBePKIeHME MOKeT OBITH HCTHHHBIM.

B

PaesHOGegpeHHbIA NMPAMOYIOSbHbIA
TpeyronsHuk. [na Hero UCTUHHO
yTeepxaeHume T

A_l C

PucyHok 19

IToctpoum otpunanme K yTBep:xkaeHHo T. CHauyana sanuimeM yTBepxnaerue T Goiee
dopmanibHO:
«(B Tpeyroneauke ABC ecth upamMoi yro)
H
(B TpeyromsEuKe ABC nBa yria paBHBI MeXRAY co00#)».

TEHEDB FACHO, KaK INOCTPOHTE OTPHIAHHE:

«(B TpeyromeEuKe ABC HeT mpamoro yriua)
MM
(8 Tpeyronbauke ABC HuKakue ABa yIJjla He PaBHBI)».

JTO yTBep:KJIeine MOMKHO chHOpPMYJIMPOBATE GoJiee MPHUBBIYHBIM 06pasoM:
«TpeyronbHUK ABC He NPAMOYTOJLHEIN WM He DABHOOEIDEeHHBIA» .

OHO HMCTHHHO AJas M000T0 HENPAMOYTOJBHOIO TPEYronbHUKA W Aare OIS BCeX IIPAMO-
VIOJbHBIX, HO He paBHOOenpeHHbIX (puc. 20).

B B
A
c
B
A C A C
PaBHoDepeHHbIn, MpaMoyronsHbIiA, He npamoyronbHbIn
HO He MPSAMOYrO/ibHbIN HO He pasBHOOeapeHHbI M He paBHOGeOpeHHbIN

PucyHok 20. ina BCex 3TUX TPEYroJibHUKOB UCTUHHO yTBepXaeHue He T

=
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OcTrasock HAYYATHECA CTPOHTH OTPHIAHHUA K CJIOJKHBIM YTBED/KAEHHAM C COIO30M «HIH».
Curyanmsa 3meck aHanmormgHas. HyXKHO TOCTPOMTH OTPHIAHHMA K 00eMM 4YacTAM W 3aMe-
HHUTH JJOTUYECKHUNA COI03 «HIM» COIO30M «H».

IIPHUMEP 2. VreepsxneHue rnacuT: «l[Be mdro0ble NpsAMbIEe Ha IUIOCKOCTH IIEPECEKAIOTCH
HJIH NapajjierbHbl». JTO YTBep:JIeHHe — HCTHHHOe BbIcKasdbiBaHWe. OTpUIlaHME TOBOPHUT:

«Ha mmockocTn HAWAYyTCHA ABe MIpSAMEIE,
KOTOpEIE He TepeceKalnTcs M He MapaljieflbHBI».

ITO YTBEpKIEHUE JIOMKHO.

® OTtpuilaHuem K yTeepxaeHuio «A wnu B» asngetca yreepxaeHue «(He A) u (He B)».

MEer 3HAKOMEBL C JJOKA3aTeJLCTBOM OT mpoTHBHOro. HoBble 3HanWsa mos3BoJIA0OT HaM 00cy-
IUTE elllé OAWH HHTepecHBIH BHJ JoKazaTelbeTBa. llpeAnmono:kMm, MBI XOTHM JOKAasaTh,
4TO HEKOTOphlUl o0bexkT oOnamaer nubo oxuum cBoiicrBoM, JaubG0 aApyrumM. MOKHO HONLI-
TaThCA ]]'[)E,[[]].DJID}KKTB, TO0 OOHO H3 cBOﬁC’I‘B He BBINOJIHAETCA H [JOKa3aTb, 4YTO B 2TOM
ciIydae BBINOJTHAETCH BTOPOeE.

INMPHUMEP 3. Ecim y ABYX NOpPAMEIX OJHHAKOBLI YIVIOBBIE KO2((PHIHEeHTHI, TO 3TH ABe
OpAMEIE COBNANAIOT WIH IapasljielbHBI.

Joxrazareascreo. IlycTe agaHBI [gBe DNpsAMbIe, 3aJaHHLIE YPAaBHEHHAMH Y = kx + a
| y = kx + b. Ilpeanosioxum, 94TO 5TH NpAMEBEIE HE COBNAJAIOT, TO ecTh a * b. Yrobsl nmpo-
BEPHUTE, €CTh JIH V 9THX ABYX OPAMEIX 00Ias TO4YKAa, COCTABHM YDABHEHHE:

kx +a=kx + b, orkyga a = b.

IT0 ypaBHGHHEe He HMeeT pelleHUWil, MOCKOJbKY a #* b. 3Hayur, obIUX TOUYeK IpAMbIe
HE HMMEIOT.

C‘IHTBH, OIT0 OpAMEIe He COBIIASJAOT, MBI HOOJAYIHIH, YUTO Y HHX HeT DﬁlII;HX TOYEK,
TO eCTh OHHM llapajllelbHE.

(D YT1o6LI Aokazarb YTBepXOeHue Buaa «A unu By, MOXHO NpennonoXuTb, YTO UCTUH-
HO yTBEpXOeHue «He A» U [0Ka3aTh TONbKO UCTUHHOCTL yTBepXaeHus B (unu Ha-
o0bopoT).

® Bonpocei

Kak chopmynmpoBaTth OTpyUaHWE K YTBEPXKAEHWUIO «A U B»7?

Kak chopmynupoBaTts OTpUUAHWE K YTBEPXAEHWUIO «A unu B»?

3 Y10 MOXKHCG CKasatb G BbiCka3dblbarkiax A ki 3, €Cilki BbiCKa3olbarkie «He (A W B)»
NoXHO?

4 Y10 MOXHO CKa3aTb O BbiCKa3biBaHWsIX A W B, ecnu BbiCKa3dbiBaHWe «He (A u B)»

MCTUHHO?

@ 3apaun

33 Mapuna crponsa OTPHIlAHUME K YTBeKAeHHIO «3asrpa OyjaeT cHer MM 3aBTpa Oy-
OeT AOAb». ¥ Heé moayumiaock «3aBtpa Oyaer conHeuHo». BepHo jim nmocTpoeHO
orpunaaue? O6GBsICHHTE CBOH OTBET.

N =
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34 SipnsmoTcs M OTPHIAHUAMHE APYT Apyra yTBep:kaenus A u B?
a) A: «Augpell nmunrierT pydkKod HAM AHApeH OHIIET KaPAaHIAIIOM»,
B: «Augpeil namer guroMacTepoM».
6) A: «3agymanHoe yncao Gonemme 10 mnam 3agyMaHHOe yucao meHbmie 10»,
B: «3apgymanHoe yucao pasao 10».

B) A: «Tpeyronsaux ABC pasHOOeIpEeHHBIH M TYIOYTOJBHBIHY,
B: «Tpeyromsuunx ABC mepaBHOOEAPEHHBIA H OCTPOYTONBHBIN» .

35 Momery opocunu 2 pasa. JIna KaKkHX 5IeMeHTAPHBIX HMCXOJOB MCTHHHO VTBEpIKIe-
Hue <«He (A m B)»?
a) A: «Ilipm mepBoM OpoCKe BBINIAJ OPEN»,
B: «Iipu BropoMm OpocKe BbIIAJIa PELIKAa».
06) A: «C0a pasa MoHeTra ynaja OLHOM M TOH Xe CTOPOHOM »,
B: «Iipu BTopoM 6pOCKe BRIIAJIA DPELIKA».
Beinummre astm dNeEMEHTapHbIe HCXOOBbI.
VYrazanre. Jlerue cHauasa BBIOHCATH JieMeHTApPDHLBIE HCXOALI, IIDH KOTODBIX HC-
THHHO y.Bep:kjaeHne «A u B».
36 Mosrery O6pocuam 3 pasa. [[n1a KakKMX aTeMeHTAPHBIX MCXOJOB MCTHHHO YTBepIKae-
Hue «He (C mmm D)»?
a) C: «Ilpm mepBom OpoCcKe BbBINAJA PEUIKA»,
D: «Ilpu BropomM OGpoOCKe BBIIAJ OPEJ».
6) C: «IlepBnie aBa pasa MOHeTa yIaja OMHOM M TOH e CTOPOHOM»,
D: «Ilpu TperpreM OpoCKe BBIIIAT OPEI».
BeinummTe 5TH 5IeMeHTAPHBIE MCXOMEL
Yrasannie. Jlerte cHauana BRINHCATH SJI€MEHTAPHBIE HCXOABI, TMPH KOTOPBIX HC-
THHHO yvBepixaeHue «C mam D».
37 IlocTpoiite OTpUIaHME K YTBEDKICHHIO:
a) «IIpm OpocammE wHMrpaidbHOr0e KyOHMKa BEIIAN0 MeHee NATH, HO Oojiee TpeEx
OYKOE »;
6) «IIpun Opocanum wurpanbHOro KybMKa BBINIAJIO MeHee NOATH HIM Oonee TPExX
OUKOE»
B) «B mammom TpeyroinpHHKe ABa yIJla PAaBHBI M B HEM HeT ABYX PABHBIX CTOPOH?»;
r) «B pawnomM TpeyromsHHWKe IBa yIVia PABHBEI WJIH B HEM HeT ABYX PABHBIX CTOPOH?»;
n) «HatypaspHoe umceno IpH JIeJIEHWMW Ha 3 AaerT ocTarok 1 wam 2»;
e) «HarypansHOe uHCIIO AedMTCA HA 3 M cyMMa ero madp Toke AeIHTCA Ha 3».
38 IlpuseanTe nprMep, NOKA3LIBAIINHMI, UTO clefyiomee BEICKA3LIBAHHE He ABJIAETCH

ucTHHHEIM. ChopmynupyiiTe orpunanne. fABjidAeTcA Jid OTpALAHKE HCTHHHBIM BBI-
CKassIBalinem?

a) «J/Iro6ne HATVpATEHOE YHCITO FRIFETCH TIPOCTHIM BWIM COCTABFBIM» .
6) «JIr060ii TpeyroNbHUK ABIAETCA TYIOYTOJIBHBIM MU OCTPOYTOJLHBIM #.
39 MMausr gBa BeickaseiBamma A u B. HeTMHHO HAW JI0KHO BbICKA3bIBAHHE
«ae (A mwmm B)»?
a) A: «A. C. Ilymkua — moaT»,
B: «A. C. IlyiIukuH OHCAN PACCKA3BI B IPO3€».

0) A: «¥ KomkH 4 janbi»,
B: «¥ mayka 6 HOr».

B) A: «Pexa Bonra snagaer B UépHoe mope»,
B: «Pexa Amazonka Bnagaer B Kpacmoe mopes».

MATEMATUYECKUE PACCYXXJEHUA 19



40 Tlocrpoiite BEIcKaseiBanme «He (A u B)» W ompefenwTe, HCTHHHO OHO MWW JIOKHO.
a) A: «Comrnme — »TO 3Bezga»,
B: «ConEme — »TO TIaHETa».
6) A: «Jluccaborn — cromuna Ilopryramum»,
B: «KaubGeppa — cronuna ABCTpanuu».
B) A: «Kapruny «Boapena Mopososa» manucan B. M. BacHenos»,
B: «Kapruny «3anopoKIsl MHIIYT MHCEMO TypenkoMmy cynranys» mammcan I1. ITu-
Kacco».



Onepauun
Hag,
cny4avlHbiMu
COObITUAMM

C cobbiTaMn, Tak Xe Kak C MHOXecTBamu,
MOXHO NPOM3BOOUTL OenucTBuda. B aTon rnase
pacckasblBaeTCA O TPEX OCHOBHbLIX [OEMCTBUSIX
C coObITUSMU M O TOM, Kak MPaBubHO CKa-
OblBaTb BEPOATHOCTM ABYX COObITUIA, 4TOObI
HaNnTNU BEPOATHOCTbL uUx o0bbeauHeHusi. Cnocob
CNOXEHUs1 BEepOsiTHOCTEeW 3aBUCUT OT TOro, SAB-
NATCH 3TU COObLITUS HECOBMECTHLIMU WU HET.

51 OnpepneneHune
A cny4amHoOro coobiTusa.
B3aMMHO MpPOTUBOMNOMNOXHbIE
cny4aiHble coObiTUN

52 O6bepuHeHue u nepece4yeHue
coObITUM

53* dopmyna cnoxeHus
BEPOATHOCTEN

54* PeweHue 3apay C NOMOLLbIO
KOOPAOMHATHOMU NPSAMOU



OnpepeneHne cny4amHoro coobiTus.
B3aMMHO NpOTUBONONIOXHbIE CJly4auHble
COCuLiTUR

B rmmaBe VI MBI o0cy:pganm ciaydaifHble ONBITHI M TPHUBOAUIHN MHOMKECTBO IPHMEPOB
cnydyaHepIX coObrruil. HanoMHuM, YTO ciy4allHBINA ONBIT OKAHYUBAETCH KAKUM-JIU00 OfHUM
JJeMeHTapHbBI coberTem. Karxoe mumenHO JJleMeHTapHoOe cobrrTHEe HACTYIOHT B OJAHHOM
omeITe — Jeno ciaydad. /lpa pasHEIX 2JieMeHTADHBIX COOBITHS BMecTe NPOM30HTH He MO-
r'yT.

IneMeHTapasie cobbiTus o0pasyioT MHOMKECTBA, KOTOPble MBI Ha3blBaeM ClIydallHbIMU
coberruamMu. (Camo mo cebe sneMeHTapHOe COOBITHE MOMKHO PACCMATPHMBATHL KAK MHOYKECTBO
M3 OJHOTO BJICMEeHTA.

HanomEuM Takike, 4To mycToe coObITHe @ — 3TO ciydaiiHoe co0ObITHe, KOTOpOe He Co-
OEep:KUT HU ONHOro sieMeHTapHOro cobsrrtusa. Ilyeroe cobbiTHe HA3SBEIBAIOT HEBO3MOJKHBIM.
HampoTtus, QUCTOBepHOE COOBITHE — ITO MHOXKECTBO BCEX JIeMEHTAPHEBIX cOOBITHII B OIBI-
Te. MoXHO cuHTaTH, UTO AOCTOBEDHOE COOBITHE — 3TO CaM CIYYAaWHEIA OMEIT.

CnyuaiiHble COOBITHA MOXKHO PAas3HBIMH cIlocoDaMu coueTaTs APYr ¢ apyrom. [Ipm srom
obpasyloresi HoOBble caydailable coObiTusi. Met obcygum Tpu Haubosee yrnoTpebUTENIbLHBIX
OefeTBHA ¢ COOBITHAMM.

MpoTUBONONOXHLIE CNy4YalHble COOLITUS

PaccmorpryM Kakoii-HHOYAB CIYUAWHEINA ONBIT W BCe BJIEeMEHTAPHBIE COOBITHS, KOTODPHIE
BOSHHMKAIOT B 5TOoM onbire. Pazobbpém Bce siaeMeHTapHBIE CcODBITHA HaA [Ba MHOMKECTBA.
ITyeres mepBoe MHOXKecTBO obpasyer ciyuaitnoe cobpitTue A. Torga Bce ocrajibHbIE 3JIeMeH-
TapHbIe COGBITHA GIATONPUATCTBYIOT APYTOMY COGLITHIO, KOTOpOe MBI GygeM 0GosHauaTh A
H TOBOPHTH, "ITO OHO NPOTHBOIIOJOMHO coOBITHIO A.

CobbiTie, NPOTUBOMOMNIOXHOE COOLITUIO A, — 3TO MHOXECTBO BCEX OJIEMEHTapHbIX
COObITUIA, KOTOPbLIE HEe MPUHAANEXAT CObbLITUMIO A.

Ecau cobsite A nmpormBomnonoxuo coberrunio A, To cobbrrue A TPOTHBOMOJIOMKHO COOBI-
Ta A. ITosromy cobermua A W A Ha3BBAKT B3AMMHO TPOTHBOIOJIOKHBIMH.

INPUMEP 1. BpocaloT HrpaasHYyR KOCTh. CoOhI-

Cobpite A | « ||+ = THI0O A «BBITAsieT DoNbIe YEeTHIDEX OYKOB» OJarompH-
e o|[s o ATCTBYIOT dJieMeHTaApHbIE COOBITHA <«OATEPKa» W «Ile-
Cob 5y . ol | o crépka». He OumaronpuaTcrByiOT cobbiTHIO A aeMeH-
oopITHE ) . b s TapHble COOBITHA ¢COUHHIA». «IBOAKA», «TPOMKA»
H «ueTBEpKa» (puc. 21). Bmecre »TH 3ieMeHTapHBIE

PucyHok 21 i

cOOBITHA ONAarONPHATCTBYIOT COOBITHI0O A «BBIIAJLET
YeThIpe OUKA WIH MEeHBIIEe».

B3anMHO NpPOTHMBOINOJIOKHBIE COOBITHUA OJHOBPEMEHHO IPOM30MTH HE MOTYT, HO Kakoe-
aubo u3z HUX npoucxonut obszatensHo. [loaTomy

P(A) + P(A) = 1.
3‘1‘0 pa.BEHCTBO MOMHO 3allMCATH HHAYE:

P(A) =1 — P(4A) u P(A) = 1 — P(A).

22 rMABA XIL



@ CyMMa BEepOsITHOCTEN B3aWMHO MPOTMBOMOMOXHbLIX COBLITUIA paBHa eauHULLE.

OTO CBOMCTBO YACTO OKA3BIBAETCH moJie3HbIM, €CIIH HAWTH BEPOATHOCTE HYXHOTO coOBI-

THA CJIOKHEee, YeM EBepPOATHOCTE HNPOTHBOIIOMOXKHOIO. 1 2 3 4 5 6

INPUMEP 2. KakoBa BepoOATHOCTH TOIO, YTO IPH IABYKPATHOM 1 4
fpocaHMM HWrpaJibHOIl KOCTH BO BTOPOl pas3 BBINAJET HE TO Ke
YHCIO0 OYKOB, UTO B MEPBEI?

X

Pemenue. Hasosém yxasambmoe cobeitne A. Emy 6maronpusar-
CTBYEeT MHOTOQ BdJeMeHTApPHBIX cobertuit. [Ipome mnaiitw BeposaT-
HOCTh TIPOTHBOIIOJIOKHOTO COOBITHA A: «06a pasa BHITALET OXHO
H TO Ke YHCJ0 ¢4uKoB». Bcero B ombiTe N = 36 paBHOBO3MOXKHBIX
BJIeMeHTApPHBIX coObiTHil. CobbITHIO A GJIArOLPHATCTBYIOT N(z] =6
u3 HUxX (pume. 22’.

X

= = T S S
X

X

PucyHok 22
3uaumnr,

P(A)=M=l. Toraa P(A)=1-—P(;1)=1—l=é.

N 6 6 6

CooTHOmMEHHA MeXAY COOBITHAMH ymoOHO H300pa)kaTh ¢ MOMONILID AHArpaMMm Jilaepa.
Becr corygaifHBIF SKCHEPHMEHT, TO €CTh BCe dJleMeHTApHBIE COOBITHA OIBITA, M300pasHM
npaMoyroisEuKoM. Ecam cobeltme A m3obpaskeHO KpPYyroM BHYTDH IIPAMOYTOJLHUKA, TO
ocTaBUIASCA YaCTh NPAMOYTOJbHHKA M300paykaeT MPOTHBOIOIOMKHOE CODbITHE A.

Ha pucyske 23 ¢ momMompio guarpaMMm OWjiepa MTOKA3aHLBI B3ANMHO IPOTHBOMOIOKHBIE

cobeiTHa A 1 A.

(D [ocToBepHOe U HEBO3MOXHOE COObITUA B3aUMHO MPOTUBONONOXHLI.

® Bonpochkl
CobuiTe A
1 Y710 Takoe NpPOTUBONONOXHLIE COOLITUA?
2 O6szartenbHO nn cobbiTUA HA guarpammax Jinepa
nu3obpaxaTca Kpyramu? _ B
3 YTOo O03Ha4aeT NPAMOYrofibHWK, BHYTPWU KOTOPOro —
? > CobbiTne A,
M300paxAalnTcA cobbITMA Ha Auarpammax diinepa’?
- - NpOoOTUBONOJIOXHOE
4 Chopmyrupyiite CcrnoBamv CBOWCTBO BEPOATHOC- \
. o N_ /| cobemuio A
TE NPOTUBONONOXHbLIX COBLITUIA. A

P 23
@ Sapa4umn CyHOK

41 B cayuaitHom skcmepumenTe 20 sleMeHTapHBIX cobbrrHii. CobeITHIO A 6Giraronpu-
ATcTBYIOT 12 M3 HuX. CKOJMBKO 3JIeMeHTapHBIX COOBITHH OJArONPHATCTBYHOT COOBI-
HIO A?

42 B HeKOTOpOM CcAyuaiiHOM ombITe MOKeT mpouszoiiTu cobeitue K. Haiinure Beposar-
HOCTHL COOBITHA I_(, ecJii BepoATHOCTL cobbiTusi K paBHAa:

a) 0,4; 6) 0,85; B) 0,13; ) %

43 Jlokaskmre, uTo coObITHA A M B He MOryT OBITH NPOTHBOIOJOMKHBIMH, €CIH
P(A) = 0,7, a P(B) = 0,44.

OMNEPALMWUU HAL CNYHAWHbIMU COBbITUAMU 23



24

45

45

46

47

BeposrHOCTE cobmITHA A paBHa 0,3, a BepoaTHOCTL cobeITHa B pamsma 0,7. O6saza-
TeJILHO JH cOOBITHA A MW B B3aMMHO NPOTHBOMNOJOMKHEI?

IIpeamomokuM, YTO HA HEKOTOPOM HpPoH3BOoACTBe M3 100 HM3roTOBIEHHBIX CYMOK
B cpenHem 3 OpakoBaHHBIe (IUJIOXOH IIOB, AedeKT KOMU M T. II.). JTO O3HAYAET,
YTO BEpPOATHOCTH COOBITHA «HM3TOTOBJIEHHAs cyMKa Opakosamuas» pasaa 0,03.
HaiignTe BepoOATHOCTL TOTO, UTO M3TOTOBJIEHHAS CYMKA KAYECTBEHHAM.

IIpm usroroBnenun Gatapeexk B cpegHem Ha 1000 kagecTBeHHEIX OaTapeek IpHXO-
purcs. 4 Garapeiikm ¢ gedexroMm. Halimure BeposATHOCTH TOTO:

a) 4Tn ciaydailHo BeIOpaHHas Oarapeilika uMeeTr He(eKT;

0) 4Ty caydaiiHO BeIDpaHHaA OaTapeiika He MMeeT NedeKToB.

BeposTHOCTE TOro, 4TO HOBafA IIAPHKOBAS Py4YKa OHINET IJI0X0 (MIM HE MNHINET),
paBu: 0,19. TlokynaTens B mMmarasuHe BhIOMpaeT OfHY MIAPHKOBYIO pyuky. Haiigm-
Te BePOSATHOCTH TOr0, UTO 2TAa PYYKA NHIIET XOPOIIO.

48 B kagmoit werBéproii GaHKe Kode COIVIACHO YC/JOBHAM AKIMH ecTh Hpma. [Ipmasr

49

S0

51

52

53

54

pacnpefieleHbl o OaHKaM ciaydaidHo. AHA TokymaeT GaHKYy kKode B Haje:kIe BbI-
urparb npus. Haligure BepoATHOCTH TOro, 4To AHA HEe HAWNET NpU3 B cBoed OaHKe.
B cpennem u3 ramapix 80 mOCTYNHMBIIUX B IPOJAKY AKKyMyaaTopoB 76 akkymy-
NATOPOE 3apsikeHbl. HalifuTe BepOATHOCTH TOrO, UTO BRIOpAHHBIN B MarasuHe Ha-
yAady aKKyMyJsaTOp He 3apsiKeH.

MoryT nu 65ITh HPOTHBOMONOKHBIMHA cobbiTHa C u D, ecan:
a) P(2) = 0,12; P(D) = 0,78;
6) P(C) = 0,14; P(D) = 0,86;
e _ b .
B) P(7) pE P(D) 55 rme a >0, b > 0;

r P(C)=0,5+n; PD)=0,5—-n, rae -0,5 < n < 0,57

BpocaioT ofHY HrpaibHVI0O KOCTh. IllepedymciauTe 3JIeMeHTapHble cOoObITHA, GIaro-
OPHATCTBYOIIHE COOBITHIO A, onumure cobsitme A cioBamMu u HaiiguTe P(E), ec-
au cobeITHEe A COCTOWUT B TOM, UTO:

a) BEIIIAJIET IIeCTEpPKAa; B) BBINAJIET YHCJI0 OYKOB, KpPAaTHOE TPEM;
6) BEIIa/IeT YETHOE YHCJI0 OYKOEB; T) BBRIIAJAET OT 2 A0 D OUKOB.

HrpairsEYyI0 KOoCcTh Opocaior aBaxkanl. OnmimHTe cJIoBaMH COOBITHE, IIPOTHBOMIOJIOMK-
HOe COOBITHI0O A, H HalAUTe ero BepPOATHOCTH, ecJH cobbITHEe A COCTOMT B TOM,
4YTO B CyMMe IIpH ABYX Opockax Beimamer: a) 2 ouka; 0) 12 oukos; B) menee 4 ou-
KOB; ) Domee 10 ouxos.

B rincce 15 mamsumkos m 10 gesouex. M3 wmacca cayuadianim ofpasom BeIOmpa-
10T oyuoro yueHuka. CobeiTe D — «BBIOpaHa HeROYKAS.

a) CronbKO sieMeHTAPHBIX coOBITHE OmarompuATcTByeT cobbiTHIO D7
6) Yemy paBHa BepOATHOCTH coObrTHA D?

B) OmmmuTe caoBamMu coGbrrae D.

r) Yemy pasma BepostHocts P(D)?

Ha mumarpamme Diutepa (puc. 24) wusobpaskeHBI COOBITHA
A u B. HapucyiiTe puarpaMMy B TeTpajidl ¥ BbIJEJIATE HA A B
Hell cobbiTHE, KOTOPOE COCTOMT B TOM, 4TO: T & o

a) HacTynmiao cobbrrue A; (.

6) macTymuio coberrue B; A

B) coberTne A macrymmio, a cobeiTue B Her;

r) coberTHe B HacTynmmiuo, a cobelTme A Her. PucyHok 24
FMABA XIL.



55 Cummerpuumyio mMomery 6Gpocunm 4 paza. Opén Tpu dTOM MOKeT BBITIAcTh 1, 2,
3 mam 4 pasa, a MOKET He BBINAcTh HHU pasy. BepoATHOCTH 5THX cOOBITHI JaHBI
B Tabiuue 1.
HaijiguTe BepoATHOCTH CODBITHA, NPOTH-
BOIMOJOMHOI'O COﬁhITH.I’D:

Tabmuma 1. BepoATHOCTH BBINAAeHHT
¢, 1,2 3 u 4 cpacse

a) «Op€J He BBIIALET HH pPas3y»;

Yucaxo opaos 0 1 2 3
6) «opéxn Beimager GoJiee oAHOTO pasa»;
.. 1 1 3 1 1
B) «peIIKa BEINAJET MeHee TPEX pas»; | it = | =
) «p an Pex p > BeposarHocrs 16 1 3 16

I) «OpéJX BBINAAET HEH3IBECTHO CKOJIBKO
pas, EO TOYHO HE JBAa paza».
56 Mz xnacca BRIOHpAIOT ABYX yYeHHMKOB. ONHIIATE CJIOBAMH COOBITHE B, ecau cobbI-
THe B cocTOMT B TOM, UYTO:
a) 06a BhLIOpaHHBIX YHYeHHKa — MAJIBYHUKH;
0) BBIOpaHLI YYEHUKH OLHOI'O IIOJIA.

57 B miocTp? naTh HOBBIX JaMnodexk. ONHIIHTe CIOBAMM COOLITHE, IIPOTHBOIIOIOKHOE
CODBITHIC:

a) «B Te'eHHe TOoJa IEPeropuT XoTda OBl OJHA W3 JIAMIIOUEK»;
6) «B TeueHHe rojia IepPeropAT POBHO JBe JAMIIOIKH»;
B) «B TeeHHe Iofa IMeperopuT GoJbIIe TPEX JIaMIOUYeKs»;

I) «B TEYEHHEe rojia MePeropuT MEHBIIe YeTHIPEX JTAMIIOYeK».

E OObeaguHeHue U nepecevyeHue coobITUn

Cny4aitHble cOObBITUA — 3TO0 MHOXKecTBa. C HUMHM MOMKHO NPOH3BOIUTH HEMCTBUA, KAaK
H CO BCAKHMH ll.pyI‘H.MH MHOeCTBaMH.

Of6BeaMHEHHE [BYX CIAYUAHHBIX coObITHII AUB — 3T0 MHOMKECTBO 3JIeMEHTAPHBIX COOBI-
THI{, KOTOphle OJAaronpHATCTBYIOT XOTA OBl OgHOMY W3 cobbITHII A M B.

Ilepeceyenne nByx cnydyailHBIX COOBITHE ANB — 5TO MHOMKECTBO SJIEMEHTADHBLIX COOBI-
THii, KOTOpLIe OJMaronpUATCTBYIOT M cobblTHIO A, 1 cobnrrrio B.

IIPUMEP 1. llpozaBmuna BeIOMpaeT ABA KOCTIOMA, JJIS TOro 4To0bI NOMECTUTHL UX B BHU-
TpuHy MarasmHa. B accoprumente ecth uépHble () m cuame (C) KoCcTIOMBI. JJIeMeHTAPHLIE
COGBITHSA DTOTO C.IYIAMHOTO ONMBITA MPEACTARIAIOT c0oD0il mMAPEI KOCTIOMOB, KOTOphIe MBI 06o-
BHAYHMM:

4C, 44, CC u CH.

Ilyers, mampwmep, cobbiTHe A COCTOHT B TOM, HUTO HEPBBIH KOCTIOM WEPHOTO IIBETA.
9TOMY COOBITHIO OuaronpuATCTEYIOT 3JIEMEHTADHBIE COUBITUS

YC u 4Y4Y.

Cob6erTe B HacTymaeT, ecjJH BTOPOH KOCTIOM YEDPHOTO IIBETAa; €My OJIATOIpPHATCTBYIOT
aJIeMeHTAPHBIe COOBITHA

CY »n Y4Y.

O6bpeguaerno cobeiriit AUB «xXoTss 6B OMH W3 KOCTIOMOB YEPHOIO IBETa» B 3TOM
ciydae GJATONPUATCTBYIOT TPH 3JI€MEHTAPHBIX COOBITHA:

Y9C, Y49 u CY.

OMEPALMKU HAL CNTYYAWHBIMU COBbLITUAMU 25
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Ilepeceuerne ANB cocrouT B TOM, 4TO 00a KO-
CTIOMa Y€pHBIe. JTOMY COOBITHIO OJIATONPHATCTBYET
eUHCTBEeHHOe dJieMeHTapHoe coObrTue: Y4Y.

OfbegHeEMe M NepecevueHHi cOOBITHH MOIKHO

H306pasuTh Ha AHarpamme Jitnepa (pue. 25). IiyeTs AUB
JeBBIl Kpyr wusaobpaskaer cobelTme A, OpaBbIi

. . PucyHok 25
Kpyr cobbiTe B. Torma ¢gurypa, cocrodAmasa M3
oboux wpyroe, — aro cobeirne AUB, a nepeceue-

aue ANB wmacbpaskaercsa obmieil 9acThi0 KPYTOB.
IIPUMEP 2. UrpanreEyio KocTk OpocaroT aBaxkarl. IlycTe cobeiTme A — «B HepBRII pas

BBIIIAJI0 MEHBIIe TPEX OYKOB», a coDbITHe B — «BO BTOPOH pa3 BBEINAJIO MEHBIIE TPEX 0U-
koB». Chopmynupyem caoBaMe u H300pasuM B Tabnune sKcnepuMeHTa cobbeitua ANB
u AUB.

CobOpiTHE ANB cocrour B TOM, 4yro o0a pasa BBIIAJNO MeHbIne Tpéx o4koB. CoOblTHeE
AUB cocToHT B TOM, UTO XOTA Obl pA3 BBLINANO MEHLIIE, YeM TPHU OUKA.

Ha pucymre 26 cobermua A, B, ux mepecedenne W oDbefHHeHHe MOKasaHbl B Tabauie
cIyJadHOTO SKCIIEpHMEeHTa, B KOTOpoM 2 pasa 6pocalT MIrpajdbHYIO0 KOCTh.

1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 &
1 XK K[ X | X|X|X XXX X[ XX 1] X | X[ X[ X
2[ X[ X X[ X|X|X 2 XXX | X | X|X 2| €1 2| X | X | X | X
3 X | X 3 X | X 3l X | X
4 X[ X 4 XX 4 X| X
5| X [ X 5| X | X 5[ X | X
6| X [ X 6| X | X 6| X | X
a) KpacHbiMu kpectukamu 6) 3akpaweHo cobbiTne B) 3akpaweHo cobbiTue
nokaszaHo cobbiTre A, AUB ANB

CUHUMKU — cobBbiTHe B.

PucyHok 26

HecoBmecTHbie COObITUR

Ecnm cobbitia A 1 B He mMeloT o0IAX OJMaronpUATCTBYIOINAX 3JIeMEHTAPHBIX COOBITHIA,
TO OHHA He MOryT HACTYIHTH OJHOBDEMEHHO B OJHOM H TOM 3Ke ombiTe. Taxkwe cobblTUA Ha-
3BIBAIOT HECORMEeCTHBIMH, a HX IepecevueHHe — HeBO3IMOMHLBIM, H/IH IIYCTHBIM, coOBITHEM.
Moskao manmcats ANB = J.

CobbiTita A 14 B pa2bISalcTOs HECeBMECTHEIMY, SCNM 1Y NEDECSUSHNE He CONepXMT
3MEeMEeHTapPHbIX CODbLITHIA.

BeposTHOCTE HepecedeHHMA HECOBMECTHBIX COOBITHH pas-
Ha 0: P(@) = 0. Ha guarpamme Diilepa HeCOBMeCTHBIE COOBI-
THA H300paykalOTCA B BHAE ABYX HelepeceKaoumuxcd (GHuryp
(puc. 27).

IIPUMEP 3. B omHOM ¥ TOM e romny cobObITHA «8 MapTa
OPHUXOJUTCA HA OATHUNY» M «8 Mapra npuxoauTcsa Ha cyb6-
foTy» ABIAIOTCA HECOBMECTHHIMH. Pucynok 27

]
26 rNABA XILI.

HecoBmecTHble cOBbITHSA
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Bonpocsoi

YTo Takoe nepeceveHue AByx cobbITWA?

Y10 Takoe obbeauHeHwe OBYX CoObITUIA?

Cdhopmyrupyiite onpeneneHue HeCOBMECTHbLIX COObITUIA.

CnopTcMeH BbICTyMaeT Ha COPEBHOBaHWSX Mo npbbkkam. [epeoe cobbitme — «cropr-
CMEH TpaBMMpOBan NeByD Hory». BTtopoe cobbitme — «cropTcMeH TpaBMMpoOBan npa-
BYIO HOry». Onuwwure cnoBamn obbeauHeHue W nepeceYeHne 3Tux coObITUIA.

3apaun

Ha pgumarpammve Jitepa (pmc. 28) mOKazaHO YHCJI0 DJIEeMeH- | A4 B
TAPHBIX CcOOBITHI, OJATONPHATCTBYIOIMIUX KasKIOMy €3
nByx coborruit A u B. Ilepenecure pPHCYHOK B Terpaib
u sakpaceTe obbegmuenme coberrmit A uw B. Croabko age-

MeHTapH-IX coObITHH OGmarompusaTcTByeT cobbrrmio AUB?
Co6piTHIC U B XOAEe HEKOTOPOTO ONBITA OJIarompHATCTBYIOT PucyHok 28
5 anemelTapHbIX cOoOBITHII. CoOBITHIO V GIAronpusATCTBYIOT

8 snemeHTapHLIX cOOBITHI, HO HU OJHO M3 HUX He OnaronpusaTcTByer coberruio U.
CroJBKO 27IeMeHTAPHLIX cobniTHIT GnarompuaTtcTeyeT coberrmio UUV?

CobeiTHio A OGmaronmpuaTcTBYIOT 6 sneMeHTapHBIX cobbITHI, a cobeiTHio B —

8 snemenTapHbBIX coberTuid. M3 sTux 8 smeMenTapHBIX cOOBITHI 4 OJaronpUATCTBY-

IOT cpa3y ABYyM cobOeiTmsaM. HapucyiiTe B TeTpaau COOTBETCTBYIOIIYI) AHATDAMMY

Jdiinepa M OTBETLTE HA BOIPOCHI.

a) CKONEKO asieMeHTAPHBIX coObITHH OmaronpuarcTByioT cobpriTHIO A, HO He Oaaro-
npAATCTBYIOT coberruio B?

6) Ckoneko saeMeHTAPHBIX COOBITHH OGaaronmpuATCTBYIOT cobeiTHIO B, HO He 6ia-
TONIPHAATCTBYIOT COOBITHIO A?

B) CKONMEKO 3JIeMEHTApHBIX COOBITHII GiaronpuATcTBYIOT cobeiTHiO AU B?

B xome mekoToporo omsiTa codsiTHI0 A OnaronpuATcTBYIOT 6 sneMeHTAPHBIX CODBI-

T, cobriTuio B — 8 snemenTtapHbix cobwsrruii. IIpu satom 2 siemMeHTAPHBIX CODOBI-

THa OnaronpaaTcTByIOT cobsrTHI0O ANB. CrROMBKO 2JeMeHTAPHBIX cob6biTH# 6Hiaro-

IPHUATCTRYIOT COOBITHIO:

a) «cobmTHMe A HacTymaer, a cobeiTHe B HeT»;

6) «coberrme B HacTymaer, a cobeiTHe A Her»?

B xome HeKOoTOpPOIro CIYYAMHOTO ONBITA COOBITHIO A OGJATONPHUATCTBYIOT 7 3JIeMeH-

TApPHBIX cOOBITHI, coDbiTHIO B — 10 snemMesraphHbix coObiTHil. 12 aleMeHTAPHBIX

coberruii  OomarompuaTeTByioT cobbiTHi0 AUB. CKOJBKO OJIeMEeHTAPHBIX CODBITHIA

6JIAaTONPHATCTBYIOT COOBITHIO:

a) «cobeiTHe A HacTynuT, a cobsiTHe B HeT»;

0) «coberrme B mHacTynuT, a coObITHe A HeT»?

Monery Opocaror neaskabl. CoObsiTme A — «nepBBIM pa3 BeIIageT opéin». CobOwiTHe

B — «Bropoii pa3 BbIIaZeT Opéa». BeImuinmuTe 3JeMeHTapHble coObITHA, Oaaro-

OPUATCTBYIOIINE KAXKAOMY U3 dTHUX coObITHIH U cobbiTuio AUB.

Momnery Opocapor aBaxkael. IlpexcraBikTe B BHAe 00BLeIHHEHHA ABYX CODBITHH CO-

6nITHE:

a) «xorss OBI OOWH pa3 BEINAJET PEenIKa»;

6) «oba pasa BBRIIAJET OJHA W Ta K€ CTOPOHA MOHETBHI».

OMNEPALUWU HAL CNYYAWHBIMU COBbITUAMU 27
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65 Ha gmarpamwme Diinepa (pmc. 29) maobparkens! cobeitna A u B. A B

HapucyiiTe guarpaMMy B TeTpPajH W YKa)KHTe HA Heil coOBI-
Te C, KOTOPOE COCTOHT B TOM, 4YTO:

a) coOblTHe A HACTYIIHAJO, a coObiTHe B Her;

6) He HacTyOuWI0 HH OofHO M3 cobbiTuil A u B;

B) HACTynujao Xora Obl ogHO U3 cobertuit A u B; PucyHok 29

r) HanTynuian oba cobniTus.
Kaxoe u3 aTux cobniTmil asiaserca codoitTHeM ANB? Kakoe ma stux cobblTuil AB-
naercsa cobeiTHem AUB?

66 Mz waacca cayuafiHBEIM 00pasoM IMOCTeNO0BATENRHO BEIOHpAaOT ABYX yueAuxon. Co-
ObITH: D — «HepBBId BHIOpAaHHBIH YUeHHK — AeBodka». CobeiTHe C — <«BTOpPO#
BBIODAHHBIN y4YeHUK — maeBoukar. Onuinure cnosamu cobbrtua DNC u DUC.

67 M3 kmacca cayuaifHBIM 06pasoM HOCHENOBATENILHO BHIOMpAOT ABYX yueHHMKOB. Co-
OrITH? A — ¢«HepBLIA BEIODAHHEINA yUYeHHK — AeBouKa». Onmmmure cinoBaMu 0066-
eIHHeHHe W TepecedeHne cobwiTmit A mw B, ecam cobeitme B:

a) «cpeau BBHIOPAaHHBIX YYeHHWKOB €CTh TOJBKO OfHA JAEBOYKA?;
0) «BTOpOI BRIODAaHHBINH VIeHHK — MAJBUHK».

68 Bpocaior onHy HrpaabHy0 KocTh. CobbITHEe A — «BBINAJET YETHOE YHCIO OYKOB».

CobbiTHE B COCTOUT B TOM, YTO:
a) BBLIAJIET YHCJIO OYKOB, KparHoe 3; B) BBINAAET YHMCIO OYKOB, KpaTHoe 4;
0) BeIIaeT HEYETHOE YHCJIO OYKOB; I') BBIIAAET YHCIO 0YKOB, KparTHOEe .
Bemmrniure Bce sjeMeHTaApHBle coObITHA, OmaronpusTceTByOliue codbiruio AUB.
Haiinure P(AUB).

69 Hrpa.buyio kocrs Gpocator gsaxkapl. Cobbitme A — «mnpu mepsoM GpocKe Bbina-
mer equHHUa». Cobertme B — «mpm BTOpoM OpocKe BeEIDAAET EIUHAIA».

a) Yraxxkure B TabiaHIe 5TOTO CIAYYANHOTO OIBITA BCE 3JJIEMeHTAPHBIE COOBITHSA,
6naronmpusaTcTBYIOmMAEe cobBITHIO AU B,

6) Ckonbko vy cobmiTHIE A W B 0o0mmx OJAaronmpHATCTRYIOIINX BJIEMEHTADHBIX CO-
OBy ?

B) Onummure ciaosamm cobeiTme AUB.

r) Heiigure BeposaTHOCTH coObITHA AUB.

70 Hrpa.abryo kocTh 6pocaror asamasl. Cobbrrne U — «B NepBblil pas BBINAAET YHC-
10 09KO0B, KparHoe tpém». CobeiTe V — «BO BTOpPOH pas BbIMNAAET YHCJI0 OYKOB,
KpaTiioe TPEeM».

a) B Tabimne siaeMeHTAPHBIX COOBITHII 3TOTO ONBITA BEIAEINTE 3JJIEMEeHTAPHEIE CO-
OBITHA, OJIATONIPHUATCTBYOIIHE OJHOBpeMeHHO coOpITHIO U W coberruio V.

0) OpummTe ciaosamm coberrme UUV.

B) Haligutre BeponTHOC1E COOBITHn JU V.

71 Hrpamayio kocth Gpocator 2 pasa. Cobbrrme K — «B mepBbIii pas BBINAJleT YETHOE
quACc0 04K0B». CobbiTHe L — <«Ipd BTOpOoM GpPOCKe BHIOANET YETHOE YHCJIO OYKOBY.
a) BeigenuTe B Tabiuile sJieMeHTAPHbIe COOBITHA, KOTOpPbIe OJArONPHATCTBYIOT XO-

TA Obl opgHoMy M3 cobbiTHil K u L. Croabko ux?
6) Onummumre cinosamu coborrue KUL.
B) Haligure BepoaTHOCTH cobbiTa KUL.
72 IMoxaxure, 4ro s moObIXx cobbiTHii A 1 B BepHB HepaBeHCTBA

P(AUB) = P(A) m P(AUB) = P(B).

rNABA XIL.



73 Ha pmarpamme Diinepa (pme. 30) mokasamer coberrma A, £ B
B u C. HapucyiiTe guarpaMMbl, H00paykaionye cobBITHe:
a) AUB; T) AUBUC;
6) AUB; m AUBUC;
B) AUBUC; e) AUBUC.

74 Bpocaor omHy HrpambHyI0 KocTh. Cobertme A — «BRIazer C
Y8THOE uMcI0 0YKOoB». CoObITHe B 3aKJI0OYAETCS B TOM, YTO:
a) BBIOAJIET YHCJIO OYKOB, KpaTHOe 3; PucyHok 30

0) BBRIDAJET YMCJO0 OYKOB, KpaTHoe 4;
B) BBRINALET THCJIO OYKOB, Donbinmee 4;
r') BBIIAFET YHCJIO OYKOB, MEHbIIEe 3.
Jna gammoro ciaydasd YKajKHTe dJIeMeHTapHble coOBITHA, ONarompHATCTBYIONHE CO-
oniTHIO ANB.

75 HUrpaneayio kocts Gpocaior asaxasl. CobbiTme A — «B IepBblil pa3 BBIIAJET
mesbie 3 oukoB». CobsiTue B — «BO BTOpDO# pas BeImazer Oosblie 4 OUKOB».
a) B raGiume sToro omnbiTa yKa)KuTe 2JieMeHTADHBIE COOBLITHA, OMATONPHATCTBYIO-
mue cobnrruio ANB.
6) Haiigure P(ANB).

76 Bamummure dopmynoii cobsiTHe, HM3obpa- a) A Bl 9A B
JKEHHOe a quarpamme Jiinepa (puc. 31).

77 Wzobpasnre Ha aumarpamMme Diijepa co-

OpITHE:
a) ANB; B) ANB;
6) ANB; T) ANB. PucyHok 31

78 Joxaxure, uro P(ANB) < P(A)
u P(ANB) < P(B).

79 Bamumure Qopmynoil cobbiTHe, H306pa-  g) A Bl 6)[a B
JKEHHOE 11a guarpamme Jitnepa (pue. 32).

80 Hszobpasnre Ha amarpamme Diiiepa co-

OpITHE:
a) ANBNC; r) ANBNC;
6) AﬂEF.C; m ANBNC. PucyHok 32
B) ANBrC;
81 C nmomompio mumarpamm Ditnepa JOKa)KWTe PABEHCTBO:
a) ANB = AUB; 6) AUB = ANB.

Vraszanne. [Ina poxazaTenbecTBa HYIKHO HM300pasuTh 00a coOBITHS HA AHATpaMMe
ditmepa. Ecink n306paniedns COBLAGA0T, TO COBIGHART E JGOLITHA.

@ dopmyna cnoXxeHuss BeposATHOCTEM

Cny4ai, xorga coObiTUS HECOBMECTHbI

Ecnu cobeitusi A u B ne umelor obmux 6JIaronpUATCTEYIONIHX DBIEMEHTADHBIX COOBI-
THH, TO OHH HECOBMECTHBI, MX IIepecevueHHe ABJISAeTCS HEeBO3MOKHBIM coOpiTHem. IloaTomy
BEPOATHOCTH IepecedeHns HeCOBMECTHBIX coObITHH paBHa Hymio: P(ANB) = 0.

=——
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[TPUMEP 1. Urpansayio KocTh Opocaior aBaskabl. PaccMorpum cobertie A «B mepBBIH pas
BHITAJNO GOJIBIIE OYKOB, UEM BO BTODOH» M coObITHe B «B IIepBEIN pa3 BEIIAJI0 MEHBIIE OYKOB,
yeM BO BTOpoii». Hapucyem tabnmiy storo ciydaiimoro oneita. Beienum B Hell pasHBIMEH
HBeTAMH 3JIeMeHTapHble coObITHA, GiaaronpuATcTByIOIHe cobblTHIo A u coberrio B (puc. 33).

Obniux snemeHTApHBIX cOOBITHH Y cobbiTHIt A W B Her, u 310 BuaHo Ha pucyHke. Co-

Obrruss A uw B HecoBMeCTHSEI. Coburrme A
IToctaBEM BOmpoc: UYeMy PpaBHA BePOATHOCTHE OOBeIWHEHH A 1 2 3 4 5] 6

AUB? OneMeuTapHbIe COOBITHA pPAaBHOBO3MOXKHBI. HyskHO mepe- 1 I

CUHTATH BCE YJIEMEHTApHbIe COOBLITHS, KOTOphIe GIAaronpHATCTBY- 14

10T cobeITHIO A, W BCce, KOTOphIe OIaronpuaTcTBYIOT cobeiTHio B,
CJHIOEHTE HNOJIYYIYeHHBIE THCJIAa H pPasfgeyJiTek CYMMY Ha obImee umc-

]

JI0 BJIeMeHTapHBIX cobbiTHii — 36: 4
N(A)+ N(B) 15+15 5 5 4
P(AUB) = N =36 " & i /
Mosxknao pasbuTs npodbh Ha nBa craraeMsbIx: Cobrimsie B
N(A)+ N(B N(A N(B
P(AUB) == ( )N B I(V ) + 1(\1'} = P(A) + P(B), PucyHok 33

TO €CTh BePOATHOCTHL O0beJUHEHUA ABYX COOBITHH OKA3aJach paBHA CYyMMeE BeDOATHOCTEI
atux cobeITHii. DTO CBOHCTBO BepHO AJfA JMIOOBIX JBYX HECOBMECTHBIX cOOBITHI B si06oM
CIYYAMHOM OIILITE.

(D MpaBvno cnoxeHuss BEPOATHOCTEA HECOBMECTHbIX COObITMA. BeposiTHOCTL 00bL-
€OVUHEHWA HECOBMECTHbIX CODLITWII paBHa CyMME UX BEPOATHOCTEW:

P(AUB) = P(A) + P(B).

O6Gwumin cnyyai

Ecmu cobmitnas A mw B He ABIAIOTCA HECOBMECTHBIMH, T. €. OHH COBMECTHBI W MOTYT
OJHOBPEMEHHO HACTYIHTH B Pe3yIbTaTe OJHOTO ONBITA, TO K HHM HeJIb3d IPHMEHHTEH Ipa-
BHJIO JJIE HECOBMECTHBIX COOBITHHA. YOeQuMcA B 3TOM Ha IPHUMEpE.

ITPUMEP 2. IIlpaBunpHYI0O HIpadbHYIO KOCTh Opocaror 2 pasa. Coberrme A — «B mep-
BRI pa3 BBIIANO MeHbIIe 3 04KoB». CobblTMe B — «BO BTOPOM pa3 BBINAJO MEHbIIIe
3 ouKOB».

CobpiTHIO A Dnaronmpusarcrsyer 12 sjeMeHTapIHBIX cOOLITHI.

Cobsrruio B fumarompustereyer tToske 12 snmeMeHTapHEBEIX COOBI-
O0mee s1eMeHTADHBIE

taii. Ho dgeTnipe anemeHTapHBIX cOOBITHA OOIIHMe, TOCKOIBKY oo - Cobrrrme A
cobpitia A m B coBmecrasl. Cobprruo AUB 6GaaronpmsTcT- 1 2/3 4 5 /6
BywoT 20 snemedTaper'X cobuITHir (nme. 34). .l:__ |
TloaTomy
12 1 12 1
1 1 2 20 5
2 51
OueBUIHO, 3 - g 3HAUMT, P(AUB) = P(A) + P(B), !
1+1_2_66>5 Cobritre B
TOCKONBKY 3 T3 =37 9°9~ 9° PucyHok 34
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IMonywuaercs, uro hopmyaa P(A UB) = P(A) + P(B] B OTOM cCJIyuae HeBepHA.

Kax 0wrTe? M3006pasum coBMecTHEIE coObITHSI A m B ma gmarpamme Jitiepa (pmc. 35).

PaccmoTrpuM paBa cobOwpiTHA: coObITHe C «HacTynmiao A, HO He HacTymuJgo B» H coOBI-
tae D «Hactynuiao B, Ho He Hacrynmwio A». Ha pmarpamme Ditre- : |
pa (eMm. puc. 35) Buano, yro cobbitusi C u ANB HECOBMECTHLI, IO-
CKONBKY COOTBETCTBYIOUIHE (UTypsl He HMeoT obumx Todex. Bwme-
cre 3TH coObITHA obOpasyior coberrue A. Iloaromy mmo mpaswmiay
CHOKEHHA BEPOSTHOCTEA [JIA HECOBMECTHBIX COOBITHI HaXOMHUM:
P(A) = P(C) + P(ANB).

Touno Tak e nmoayuaem P(B) = P(D) + P(AnNB).

C/IoKHMB 9TH [ABeHCTBA IOWIEHHO, HMOJYIHM

P(A) + P(B) = P(C) + P(ANB) + P(D) + P(ANB).
Cobwrrua C, ANB u D mecoBmecTHBI M BMmecTe oOpasyior cobeitme AUB. Tlonyuaem
P(A) + P(B) = P(AUB) + P(ANB),

PucyHok 35

OTKYIa
P(AUB) = P(A) + P(B) — P(ANB).

Ms1 BeiBenmu of0miyio GopMyinny, U Tenepbs Mo3HO chopmyiupoBaTs obljee mpaBHio.

® Mpaeuno cnoxenun BeposiTHOcTen. BeposTHOCTe obObeauHeHust AByX CoOObITKIA
paBHa CymMMe ux BEPOATHOCTEW 6e3 BepOATHOCTW WX NepeceyYeHust:
P(AUB) = P(A) + P(B) — P(ANB).

IMonyuennas (popMysia cunpaBeAjinBa i JIOOBIX ABYX cOOBITHH, B TOM WHCJE AJIA He-
COBMECTHBIX, TIOCKOJIEKY B CJIyYae HecOBMeCTHBIX cobwrtmii P(ANB) = 0.

@ Bonpocsi

1 Y10 Takoe HecoBMecTHbie cobbiTMA B cnydanmHom onbiTe? lNMpuBegute npumep HECOoB-
MeCTHbIX cOBbITUIA B ONbiTe, B KOTOPOM MOHeTy OpocatoT 2 pasa.

2 ChopmMmynupyiTe CNoBamu NpPaBu0 CNOXEHUs BEPOSITHOCTEN A1 HECOBMECTHbIX CO-
6biTuin. 2anuwumte GopPMyNny CROXeHUa BEepPOATHOCTEN AN HECOBMECTHbIX COOLITUA.

3 Kak HecoBmecTHblie cobbiTusi M3obpaxaloTcsa Ha amarpammax dunepa?

4 3anuwnt2 GopMyNy CNOXEHWUS BEPOATHOCTEI AN OBYX MPOU3BONbHBLIX CODBLITUIA.

@ 3apauul

82 Bpocaror ogay urpampayio kKocTh. CoOBITHE A — «BHIIAIO YETHOE YHCIO OYKOB».
CobbiTHe B — ¢BBIIAJO YHCJIO OYKOB, KPATHOE IATH».

a) fAsnaiorca nu cobsrrua A m B HecoOBMeCcTHBIMM?
0) HMcnonb3ys npaByiIO CJIIOMEHHA BepoAaTHocTei, Haligure P(AN B).
83 CobeiTna U u V nHecoBmecTHbL. HaiinuTe BeposaTHOCTh MX OObeIMHEHHHA, €CIIH:

a) P(U) = 0,2, P(V) = 0,4; 6) P(U) = 0,5, P(V) = 0,2.
84 Moryr nu cobbitua A 1 B 6GbITb HECOBMECTHBIMH, €CJIH:

a) P(A) = 0,6, P(B) = 0,5; 8) P(A) = a, P(B)=1,2 - a;

6) P(A) = 0,1, P(B) = 0,7; r) P(A) = P(B) = 0,6?

85 Bsruucrure P(AUB), ecnu:
a) P(A) = 0,8, P(B)= 0,6, P(ANnB) =0,4;
6) P(A) = 0,5, P(B) = 0,6, P(AnB) = 0,3.
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86

87

88

89
90

91

BrrumcnaTe BepoATHOCTE IepecevueHHus cobweiThii A m B, ecim:

a) P(4) = 0,8, P(B) = 0,6, P(AUB) = 0,9;

6) P(A) = 0,5, P(B) = 0,6, P(AUB) = 0,8.

B ToproBom meHTpe Hefaleko ADYT OT JApPyra PacloJo:KeHBI JBa aBToMaTa, Ipoja-
omue kode. BepoaTHOCTE TOro, 9TO K Bedepy B IE€PBOM aBTOMAaTe 3aKOHYHTCA KO-
¢e, pasaa 0,3. Takasa e BEpPOATHOCTb TOTO, 9TO KOoe 3aKOHYHUTCA BO BTOPOM aB-
TomaTe. BeposrHocTs TOTO, UTO KOde 3axKoHUYHTCA B ABYX aBromarax, pasma 0,12.
HajiguTe BepoATHOCTH COOBITHA:

a) «xode 3aKOHUHUTCA XOTA ORI B OAHOM W3 ABTOMATOBS;

0) «k0o(e 3AKOHUMTCA TOJBKO B OJHOM W3 ABTOMATOB».

B barke pamom apyr ¢ apyrom cToAT ABa 0aHKoMara — cTapblii ¥ HOBBIH. Bepo-
ATHOCTH TOTO, YTO B TeYeHHE AHA B crapoM DaHKOMAaTe 3aKOHYATCH [EHEHHBIE KY-
mopei, pasEa 0,2. BeposaTHOCTE TOr0, YTO0 KYIIOPEI 3AKOHYATCA B HOBOM OaHKOMA-
Te, paBaHa (0,1. B aByx GaHKOMaTax KYIMIOPEI MOTYT 3aKOHUHMTHCA C BEPOATHOCTHIO
0,05. Haiigute BepOATHOCTH COOBITHSA:

a4) «B TeYeHHe JHA KYIIOpPbl 3aKOHYATCA XOoTA OBl B 0ZlHOM M3 OAHKOMATOB»;

5) ¢«B TeueHHe OHA Ky]]]:Opr He 3aKOHYATCH HH B OOJHOM H3 GaHKOMaTOB»;

B) «B TeUeHHE [AHA KYIIOPHI 3aKOHYATCA TOJNBKO B cTapom DaHkomare»;

T) ¢K 3aKpHITHIO DaHKa KYIIOPBI OCTAHYTCA XOTA OBI B OfHOM W3 DaHKOMATOB».
Moryr i1 cobeitua C m D 6erme Takumu, uto P(C) = 0,6; P(D)=0,7 u P(CND)= 0,17
IMonwiyace gmarpaMMoil Diliepa, NOKaXHATe, YTO HECOBMECTHBI COOBITHA:

a) A u ANB; 6) ANB u ANB.

IMonpsyace gmarpammoi Jitnepa aaa cobeiTuit A, B m C, BEIBeIUTe (DOPMYJIY CJIO-
KEeHHUA BEPOATHOCTEH A TPEX cOOBITHIL:

P(AUBUC) = P(A) + P(B) + P(C) - P(ANB) — P(ANC) — P(BNC) + P(ANBNC).

@ PelueHue 3apa4y ¢ NnOMOLLUbIO

KOOpAUHATHOMU NPAMON

YacTto Ha IIpaAKTHKe Cﬂy‘IBﬁHLIE IKCIIepHMEHTEI H cOOLITHA B HHUX CBA3AHLI ¢ M3MeHUH-

BBIMH HJIH c::yuai’mm\m pesmunHaAMH. CoOBITHA COCTOAT B TOM, UTO TA WJIH HMHAS BEIHUIH-
Ha IpUHHHMAaeT onpenen'éﬂﬂoe 3HAYeHHEe MM IomaJaeT B KaKOH-TO IpOMeXYTOK 3HAYeHUM.
le:l 9TOM BCA YHCJIOBaA HOpAMad COOEPMKHT Bce BOSMOMKHLIe bdJemMelTapHbIe COOBITHA JKC-
nmepaMeHTa, HodTOMY ABJAETCA AOCTOBEPHBIM ('.Ol.'-)bITH'QM.

IITPHMEP 1. Bapomerp uamepsier armocdepnoe aasnenue p. Pacemorpum cobwrrus:

A = {aTmocheproe nasiaerune or 750 mo 760 mm pr. cT.},

B = {aTmocdeprHoe pasienue bosbmre 740 MM pT. CT.},

C = {armocdepnoe masnerane or 755 go 770 mm prt. eT.}.

H3zo6pazumM coOBITHA HA YHCJIOBOM HpsAMOil mpoMe:kyTkaMu (puc. 36). 9To HEMHOIO mHo-

xXoxe Ha HzoOpaskeHue coObITHH Ha auarpamme Jilnepa.
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PucyHok 36
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JIaHHBIX B YCJOBHH HEJOCTATOYHO, YTOOBI HAMTH BePOATHOCTH 3THX cobwbrTmii. Ho BCé
K€ HEKOTODPBIE BBIBOABI MOKHO chedaThb. CoObITHe A NEeJIMKOM CONepKHUTCA B coOBITHH B.
JTo 03HAYAET, YTO BEPOATHOCTH COObITUA A He MOXKeT ObITh GoJibllle BEpPOATHOCTH COOBI-
tusa B. 3naunt, P(A) < P(B). B sroM omnbiTe MOMXHO Jaske yTBep:Kaarh, uro P(A) < P(B)
(mogymaiite mouemy). Toumo Tax e F(C) < F(B).

CpaBHHTH BepnATHOCTH cobbITHil A U C Heab3d, Na’Ke HECMOTPs Ha To, 4To cobeiTue C
uzobpakaerca OcJsiee NJIHMHHBIM OTpe3kKoM, dem coOwbitHe A. He mckmoueno, 4ro coObiTHe A
cnydaerca game, yeMm cobwitme C.

IIPUMEP 2. IIpu npopaske aBTOMOOGHJILHOTO AKKYMYJIATOPa HIpoAaBel] B IPUCYTCTBHH
NDOKYHIaTelld H3MepDAeT HAIpDAXKeHHe Ha KIeMMaX aKKyMYJIATOpA. 38.1\!9"31'9]10, qTO IOpH IOpOo-
Bepke vV 87% HOLBIX aKKYMYJATOPOB HANPSKeHHe Ha KJeMmax Oonmpme 11 B, a vy 95% —
He Ooaeme 13 B. PaccMoTpHM BO3MOMKHBIE COOBITHA B 5TOM S3KCIEpHMEHTe M HU300pasum
HX HA YHCIAOBOM npsamoil (puc. 37).

F [ Cc ! G
11 13 U B

PucyHok 37

O6ozmaunm Hanpsmxerwe U. Cobrrrme A «manpsxenwme Goneme 11 B» Temeps MOMKHO
obosaaunTs A = {U > 11 B}. Tak ke o6osmaumm m apyrume coberrmsa: B = {U < 13 B},
C={11B<U<13B}, F={U<11B} u G ={U > 13 B}.

Hs ycnosua cuenyer, uro P(A) = 0,87 u P(B) = 0,95. HaiigéMm BEepOATHOCTH OCTAJIBHBIX
cobeiTuii. B aTrom momosker pucymHok. Cobeirme F sABjasiercsi TPOTHBOIOJIOYKHBIM CODBI-
THIO A: Jayum, W3o0paskamoniue 5TH COOBITHA HA PHCYHKe 37, SABIAIOTCH TPOIONAKEHHAMHA
Apyr apyra. 3maunt, P(F)=P(A)=1-P(A)=1-0,87=0,13.

AmajyormuEO FaiiémM BeposATHOCTH cobritna G: P(G)=P(B)=1-P(B)=1-0,95=0,05.

HajizeHHabIe BCPOATHOCTH YA0OHO VKa3bIBATH HA UHCJIOBOH mpamoii (puc. 38).

B A
P(F)=0,13 [ C \ P(G)=0,05
11 13 U B
Pucysok 38

Teneps BepoATHOCTE coObITHA C nerko HaTH. Cobbitua F, € u (7 HeCcOBMECTHBI, a BMe-
CTe€ OHH 3aHHMAIT BCH) YHCJIOBYVI) INPpAMYIO, TO €CTh COAEpPXKAT BCe djeMeHTapHbIe cOoOBITHA
askcoepumenTta. [Toaromy P(F) + P(C) + P(G) = 1.

Torma P(C) =1 - P{F) - P\G) =1 - 6,13 - G,G5 = (,02.

BeposarrocTs cobbitma C MOKHO HAWTH M ApPYyruM crnocobom. OHO ABIAETCA Iepecede-
HueMm cobbrruii A u B. W3 dopmMynbl CliojKeHHA BEPOATHOCTEH HOMy4YaeM

P(AUB) = P(A) + P(B) — P(C).
O6benuHeEne AUB — 3T0 AoCTOBepHOe CcoOBITHE, 3aHUMAIOIIee BCIO YHCJIOBYIO IIpdA-
Mmy10, nosromy P(AUB) = 1. IlogcraBuM HM3BeCTHLIE 3HA4YeHUA B HOPMYIy:
1=0,87 + 0,95 — P(C),
OTKY A
P(C) = 0,87 + 0,95 -1 = 0,82.

OMNEPALMWM HAJL CNYHAWHBIMU COBbITUAMU 33
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92 Axnsa xaér aBrobyc Ha ocTaHoBKe. MzobpasmTe Ha KOOPAMHATHOH TPAMOI CIeAYIO-
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Bonpochel

Yemy paBHa BepPOATHOCTb COObLITUA, U306paXeHue KOTOPOro Ha YWMCNOBOWA MNPAMON
3aHUMAET BCIO NPAMYIO?

Kak nacbpaxamicn Ha ROOpAMHATHON TIPAMCHA B3aUMAG MPOTUBCICNDRHDIE COBLITUAT
MpomaxyTok, u3obpaxawwmii nepeoe cobbiTUE, LENUKOM COOEPKMUTCH B NPOMEXYT-
Ke, nsobpaxaiowem BTOpoe cobbitne. CpaBHUTE BEPOATHOCTU 3TUX COOLITUIA.

3apna4um

ume co0BITHA:

A = {aBTobyc nmpupéT He MeHbIIe YeM uyepe3 1 mMuH},

B = {aBrobyc mpuaér He MeHbllle 4eM 4depes 2 MHH},

C = {aBT0oGyCc NpUAET He MeHLIIe YeM 4Yepe3 H MHH).

Pacnonoskure coOBITHA B HMOpPsAKEe BO3PACTAHHWS HX BepPOATHOCTEI.

Mama m3mepdAeT TeMIepaTypy BOABI ANA KynaHua pebénxa. MzobpasmTe Ha Koop-
OAHATHOM NMpAMOH chenyooliue coOBITHA:

A = {remneparypa Boxbl He Hmxke 35,5 °C},

B = {remnepatypa Boxsl He Hmxe 36,2 °C},

C = {remmeparypa Boabl He Hmke 36 °C}.

PRCHOHD}KHTE ITH c&ﬁHTﬂH B MOopAKe BO3paAcCTAHHA HX BepOﬂTHGCTEﬁ'.

Ha xmtebosaBosie MPOHM3BOAWTCA KOHTPOJbHOE B3BEIIMBAHWE HCHEUEHHOH OyXaHKH
xneba. Uzo0pasure Ha KOOPAMHATHOH NPAMON CJIeAVIOIMIAE CODBITHI:

A = {macca Oyxanaku Gonbire 790 r}, C = {macca Oyxaaku or 792 no 808 r},
B = {macca Gyxauku menbme 810 r}, D = {macca Gyxauku or 790 mo 810 r}.
¥Yrasxure coOBITHE, KOTOPOE MMEET HAMMEHLIIVIO BEPOATHOCTD.

BepositHocTs TOrO, WTO B CAYIAMHBIA MOMEHT BpeMeHH armochepHoe aaBieHHe
B HEKOTOPOM Tropojie He BeIme 745 mm prt. cr., pasHa 0,63. Haiigure BeposTHOCTH
TOr0, 9YTO B CIAy4YalHBIA MOMEHT AaBlieHHMe NpeBblmaer (45 mm pr. cr. M3obpasn-
Te COOTBETCTBYIOI[HE COOBITHA HA YHCIOBOI NPAMOMN.

HPH H3roTOBJJEHHH TIIOANIHINHHKOB JHAMeTpDOM 65 Mm BEpOATHOCTL TOro, 4TO OHA-
MeTp OyaeT oTnmUaThCsa OT 3agaHHoro Oojsiee wem Ha 0,01 mwm, pama 0,034. Haii-
JUTe BEPOATHOCTH TOTO, YTO CAYYaHHBIH NMOMIIUIHMEK OyJeT MMeTh AMaMeTp B Ipe-
penay. or 64,99 mo 65,01 mm.

IIpu A3roTOBMEHMH MOKOJAAHBLIX DATOHYMKOB HOMHHAJILHOHM MACCOH 55 I BepoAT-
HOCTE TOro, 4T0o mMacca Oaromumka Oyzer B npepenax ot b4 go 56 r, pasma 0,76.
Haignre BeposATHOCTE TOTO, YTO MAcCCA DATOHYNKA OTIHUYAETCS OT HOMHHAJIBHOH
Gonbmie vem Ha 1 T.

BeposrrHOCTE TOTO, YTO HOBBIM CcKaHep nOpociay:xut Oonsime rona, pasea 0,96.
BeposTHOCTH TOr0, 9TO OH IPOCIYKHT ABa roja WIH Oojblie, pasHa U,87. Hammgu-
Te BEPOATHOCTE TOI'0, UTO CKaHep MPOCHYKHT MeHbIIe JBYX JieT, HO GoJsblle rofa.
TepMomMeTp H3MepsAeT KOMHATHYIO TeMIlepaTypy. BepoATHOCTH TOro, 4To TeMIepa-
Typa okamkerca He Hu:Ke 18 °C, pasna 0,78. BeposaTHOCTH TOro, 4TOo TeMIepaTypa
okaskerca He Bpume 23 °C, pasma 0,63. HajiguTe BepOATHOCTH TOrO, YTO TeMmIepa-
Typa okamkercsa B mpefenax or 18 mo 23 °C.

B pomnmome mamepsoT Maccy HOBOPOXKAEHHOTO. BepoATHOCTH TOrO, YTO Macca OKa-
JKeTcss He MeHbIIe 3 Kr, paBHa 0,87; BepoATHOCTH TOro, YTO Macca OKaXKeTcs He
6onbme 3 kr 600 r, pasua 0,93. Haiifure BeposATHOCTL TOro, UTO MAacca Caydai-
HO BbRIODAHHOTO HOBOPOXKAEHHOIO OKasKeTes B mpejenax or 3 kr jo 3 xr 600 r.

rMABA XIl.
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BEPOATHOCTD
N He3aBUCUMbIe
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Korna npoBoauTcs Cny4YamHbliA ONbIT, HACTYNUB-
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YcnoBHas BEpPOSATHOCTb
U NPaBuI0O YMHOXEHUS BEepPOATHOCTEN

Pacckas o6 ycimoBHOII BepOATHOCTH HAYHEM ¢ IpHMepa, B KOTOPOM HET HH CJIOBA O Be-
POATHOCTAX.

I[IPUMEP 1. B merxoropom ropome 48% HaceneHmsa — MYXYHHBI (IJIs NPOCTOTHI K
My>KYHHAM OTHECEM BCeX JKHTeNel MY:KCKOro moja, BKmodaa fgereit). Cpegm my:uamH 55%
paboraior. Kakyio dacTs :HUTellell ropofia cocTaBaAlT paboTaionime MY:KUYUHBI?

Takme 3aguym pelIalOTCsA ¢ MOMONIIBI0 NPABHAJIA YMHOKEHHS: 4mMoObl HAQUMuU 4acmes om
YUCaAd, BbIPANCEHHYIO OpO0bi0, HYNCHO HUCAO YMHONCUMb Ha smy dpobv. Ilpenmonoxkmm,
4TO B ropoze Bcero n skurenei. Torma xkmrenmein myskckoro moaa B ropope n - 0,48 ueno-
BeK. Temeps, MONB3yACHE 3THM ke TPABUJIOM, HAHAEM UHca0 paboTAOMHX MY;KUMH: HYKHO
MOJNYYeHHYIO BeJIMUYMHY VMHOMKHTH Ha Apo6s 0,55:

n-0,48 - 0,55.

BHaunT, AcaA paboTAIUX MYKYHH DaBHA

948" 050 W _0,48-0,55~0,264:

Obuas YUCJIeHHOCTH JKUTENeill n, Mo CYyTH, B pellleHHH He ydacTByeT. Pesyasrar mouay-
yaercsas ymHoxeHuem uyucen 0,48 u 0,55.

Ty Ke 3a0auy MOKHO chHOpMYy/JIHPOBATEL, YKASBIBAf He O0JH, a BepoarHocru. Pacemo-
TPHM CAOyYaildbIil ONBIT, B KOTOPDOM H3 BCEX JKuUTedeidl cayuaiiHeIM obpasoM BwriGHpaeTcs
OJMH.

Beeném obusHaueHnunsa mna cobbrruii. IlycTs

B = {BLIOpaHHLIA JKHATENs OKayKeTCHA MYMKUWHON},
A = {BpIOpaHHBIA xuTens paboTaer).

Beposaruocrs cobeiTua B paBHa pojse mysuuH, TOo ects 0,48. BepoarHocth cobbitma A
HeH3BecTHA. Yo saTto uaBecTHa BEPOATHOCTH 3TOIO cobeITHA opa yCJaOBHH, YMTO Bb[ﬁpaH
MY:KYHHA, — 9TO Aoaa paboraommx My:k4uuH, To ecTh 0,55. 910 yenoenasa eepoamuocmsb
cobotmus A npu ycaosuu B. O6osnavaior eé P(A|B). B mamem caygsae P(A|B) = 0,55.

Bompoc Teieps 3ByunT mHave. BMecTo TOro, 4rofbl CHPOCHTH, KAKYIO YacTh COCTABISAIOT
pabGoraonime My;KUHHEBI, COPOCHM, KAKOBA BePOATHOCTL COOGBITHA «BBIODAHHBIN JKUTETL —
paboTaoniAii My KIHHA».

HMEpIMH cliOBaMHM, HYKHO HAWTH BEpPOATHOCTHL cOObITHA AB, KOTOpOE COCTOMT B TOM,
4TO BLIOpAHHKBIN KUTENL OKAMKETCHA MYXKUMHOH M Ipu srom paloraer.

HPBMGHHM TO e IIpaBHJI0O, HO Teloeph MHOMHTE/IH He O0JIH, 4 BepOATHOCTH:

DANB} = P(B) - P(AIB} = 0,48 - 0,55 = C,264.

Jlagum ompefeneHHe YCJIOBHOH BepOsITHOCTH.

BeposatHOoCTb cOBbITMS A npu ycnosuu, 410 cobbiTue B NpowM3oLwno, HasbiBaeTcs
YCNOBHOW BEpOSITHOCTbIO COObiTMA A npu ycnoBun B. OBGo3HavaeTcs 3Ta BepoOsAT-
HocTb P(A|B).

H3 OIpaBHJIa HaAXOMOEeHHA YACTH OT BeJIHYHHLI MLl HNOJYIHIH NOPABHUN0O YMHOEHHA Be-
POSITHOCTEM.

So—0]
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(D Mpasuno ymMHOXeHUsi BeposiTHOCTel. BeposaTHOCTb nepecevyeHust cobbituii A 1 B
paBHa NPOU3BEAEHMIO BEPOATHOCTA OQHOMO M3 HWUX W YCNOBHOM BEPOSATHOCTM APYroro:

D(4NB) = P(B) . P4 R).

9TO TMPaBHIO MOXKHO MPOHJUIIOCTPHPOBATE C IIOMOINELIO

menu SBA (puc. 39). Oxomo pébep Hammcadbl BepPOSTHO- 0,48 0,55

w ——P>o
cru. CHavyana M3 HaYaJdbHOH TOUKM S MBI C BEpPOATHO- g B ANB
creio P(B) «nepexopum» K coberruio B, a zareM — K co-

6eITHIO A, HO yiKe C YCJIOBHOH BeposATHOCTRIO P(A|B). PucyHok 39

B pesyarsTaTe ocviiecTBiaA0TcA oba coOBITHA, a 3HAUYMAT, MX
nepeceyenue ANB.

Takoe usobpakeHHe HAMMAAHO: HYKHO HPOCTO YMHOMATbH BEPOATHOCTH BHOJbL EOH
B rpade caydalEoro OmbITA.

IIpaBuio yMHOMKeHHA MBI NOJYIHJIH HA TPHMepe, HO OHO BEpPHO AJA JMOOBIX ciydaii-
HBIX COOBITHH B .TI00OBIX CJOYYAMHBIX OIBITAX M OYeHb IIOJIE3HO MPH PEIleHWH 3ajad.

IIPUMEP 2. B xopobke 3 cuaux m 7 KpacHbIX kapaHpgamei. Ilo odepenm wusBiekaioT
2 rapasmama. Hailiném BepOATHOCTH TOr0, YTO CHaYalla MNOABUTCA KpacHbIM, a 3aTeM —
CHHMH KapaHIAIL.

Mo:KHO DOCTPOHUTH MAOBOJBHO OBLMIMpHOE MHOMKECTBO 2JIEMEHTAPHBIX coDbITHH (Iap kKa-
paHpanieii) u pas6HpaThCA, CKOJBKO B3 HHUX GIATONPHATCTBYIOT MOSBJIEHWIO CHATAIA Kpac-
HOro, a MOTOM CHHEro kKapaHjama. Jto HeyaodHo. Pemmmm zamagyy mHadve.

Pemenne. IIyere cobeiTHe A cocToMT B TOM, UTO IEpPBRIH KapaHAAID OKasajica Kpac-

7 i
HBIM, TOTOA P(A)zﬁ. Ilocie Toro kak 3TO CcaydHoch, B KOpOOKe ocraérca 3 CHHHX

u 6 KpacHBIX KapaHganieil. 3HAYUT, BEPOATHOCTH cOOBITHA B «BTOPOHl KapaHIall CWHHIA»

3 1
npu ycaoBHEH A paBHA P(BiA}=§=§. TpebyeTcsas HANTH BepOATHOCTL TOTO, UTO 06a COOBLI-
THSI IIPOH30IIJIH, T. €. BepoATHOCTE cobeiTHa P(ANDB):
S | 7
P(ANB) = P(A) - P(B === —
(ANB) = P(4) - P(BJA) = 1+ - = =

IIPUMEP 3. B ToproBoM IeHTpe YCTAHOBJIEHBI JBa aBTOMAaTa, npogawmue kode. Be-
POATHOCTL TOro, YTO K KOHNY JAHA Kode 3aKOHYUTCH B KAKIOM OTHEILHOM aBToMAaTre,
paBea 0,3. B obomx aBromarax kxode 3aKaHYHEAETCA K Beuepy c BeposarHOocThio 0,21.
BeuepoMm mpmimésn MacTep, YTOOBI OOCHV:KHTE aARTOMATHI, W 00HapV:i®WJI, UTO BO BTOPOM
aBToMaTe Kode zakoH4YmicA. KakoBa Temepbh BepOsATHOCTb, 94TO W B ILEPBOM aBTOMAaTe
yike Her Kode?

Pemenne. O6ozdaaum cubsrrua. [iyurs A — {KOge sakuRIMICy B LEPBOM asroMaTe},
B = {ko(e 3aKOHUMJICA BO BTOPOM aBTOMATE}.
Hysxuo HaiiTh ycaosHy0 BepostHocTh P(A|B).
ITo ycnosuio P(B) = 0,3 u P(ANB) = 0,21. SanumeM TpaBHJI0 YMHOMKEHHUS BEPOATHOC-
TeH:
P(ANB) = P(B) - P(A|B)
M BEIPA3HM W3 HET0 HYKHYIO BePOATHOCTE:

P(ANB) 0,21
P(A|B)= ﬁ= o o

YCNOBHAYI BEPOSATHOCTb U HEBABUCUMBbIE COBbITUSA 37



MgpI mOMHMM, YUTO BEpOATHOCTE coObITHa A pasHsaerca 0,3. Ho »sro Gemmo zmo Toro, Kak
MBI Y3HAJIM, 9TO BO BTOPOM aBToMaTe Kode sakomumicsa. Temeps BepoATHOCTH coOblTHa A
Beipocsa a0 0,7. 9To MOHATHO: KaK TOJLKO BO BTOPOM aBToMaTe Kode 3aK0HYMICH, ITOCe-
THTEJH TOProBOT0 IEHTPA CTAJIA MONB30BATHCA TOJBKO MEpPBBIM, U Kode B HEM cTaj pac-
XO0JIOBaThCS ObIcTpee.

Ha sroM mpuMepe MBI HOJYYHIH (HOPMYJY VCIOBHONH BEPOATHOCTH.

® Popriyna ycnoeHoi BepoaTHocTU. Ecnu BeposTHOCTL cobbitua B Honblue Hyns, TO

@
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P(ANB)

P(A|B)= o

Bonpochob!

3anuiumte o6o3Ha4YeHne ONsi YCNOBHOWM BepOsiTHOCTU cobbitua C npw ycnosuu cobbi-
T™ma E.

Yemy paBHa ycnoBHasi BEPOATHOCTL BbiNafeHWsl OBYX OPJOB Mnpu ABykparHom 6poca-
HUKM MOHETbI, 8C/IM B MNepBblil pas Bbinana peiuka?

Yemy paBHa yCNoBHAsi BEPOATHOCTL BbINAAeHUs ABYX OPOB Npu ABykKparHom Bpoca-
HUM MOHETLI, ECNIV B NEPBLIN pas Bbinan opeén?

B HEKOTOPOM OMbiTe NMPOM3oLWA0 cobbiTne B. MOXeT M 9TO YyBENM4YUTb BEPOSITHOCTb
Opyraro cofbiTusi; YMEHbLUWTbL BEPOATHOCTL Apyroro cobbitua? MNMpueeauTte npuMepsi,
KOrfa yc/ioBHasi BEPOATHOCTb COObITMS GONblIe W KOrda OHa MEHbLUE WCXOAHOW Be-
POATHOCTU 3TOr0 COBbLITHS.

3apayn

IIpr aeykpaTHOM OpocaHME MOHETHI B TEpPBBEIH pas BeIDajga pemka. Hailigure yc-
JIOBHYIO BepPOATHOCTE COOBITHA:

a) ¢ova pasa BbINAAET pPellKar;

6) ¢BuIaner xors ObL OJUH OPEJI»;

B) ¢BHIIAAYT IBa OpJa».

Ilpu nBykpaTHoM OpPOCAHMM HIPAJBHONW KOCTH CYMMAa BBINABIIMX OYKOB paBHa 8.
Hajigpre yCIOBHYIO BEpPOSITHOCTHL CODBITHA:

a) ¢«B [MEePBBLIA pa3 BBIIAAET 3 OYKAa»;

6) «mpu ogHOM W3 OPOCKOB BBIAMET $ OTKaA»;

B) «B IEPBBIH pa3 BEIOAJET MEHBIIE 5 OUKOB»;

Ir) «BO BTOPOH pa3 BBIIAJEeT MEHbINEe 2 O0YKOB».

IIpn aBykpaTHOM OpocaHMH HUTPaJbHOH KOCTH CyMMa BBEIIAaBIIMX OYKOB paBHa 9.
HaiiguTe yCIOBHYIO BEpPOSATHOCTHE CODBITHA:

a) «B HePBBIA pa3 BHIIAHAET D OYKOB»;

0) ¢«npu ofHOM H3 OpOCKOB BhInazer 4 o4yka»;

B) «B NEPBBIN pa3 BHINAJET MEHbIIE OYKOB, Y€M BO BTODOi»;

I) «BO BTODPOH pa3 BbINAJET MEHBIIE YeM 3 O4YKa».

104 Hrpanenyio kocrs Gpocaror 2 pasa. B mepsrlit pas Beimano 3 ouxa. Haitaure Be-

POATHOCTH TOI'O, YTO [OCHEe BTOPOro OpOCKa CyMMa OYKOB OKaXKeTCH:
a) pasaa 9; 6) Gombme uwem T; B) bonbme uem 10; r') MeHbIIe UeM D.

rnABA Xill.




105 B cayuaiinom ombrte ectb cobbrtna A w B. Haiigure BepoATHOCTHL TepecedeHHs
coberruit ANB, ecMm M3BECTHO, YTO:
a) P(B) = 0,3 u P(A|B) = 0,5;
1 5
6) P(B) = - u T(A|B) — 5
5 8
B) P(B) = 0,72 u P(A|B) = 0,25;
r) P(B) == 0,34 u P(A|B) = 0,2.

106 B mexoropom ropome 7% macenenus — cryaentel. M3 Bcex crygentos 60% yuar-
ca B yHrBepcurere. HaliguTe BepoATHOCTHE TOTO, YWTO CJHAYYANHO BEIOPAHHBIN JKH-
TeJb 9TOC0 TOPOXA ABJSIETCA CTYAEHTOM YVHHBEPCHTETA.

107 B nocéare 40% B3pocjoro HaceJeHHA 3aHATO B CENbCKOM Xo3filcTBe, npuaeéMm 5%
B3POCJOI 0 HAceJeHUA MOocEnka paboTaldT B ArpolnpoOMBIILIEHHOM XoanwHre «Hu-
Ba». Jlnsa ompoca ciaydailHo BeIOpAH KHTEJb DTOr0 MOCENKA, W 0KA3aloch, YTO OH
BaHAT B CeJbCKOM XoaaiicTBe. I[Ipm sToM ycnoBmMH HaliluTe YCIOBHYIO BEPOATHOCTH
TOTO, 4TO 0H paboTaeT B Xoimuare «Hmsa».

108 Ha xacce B marasmee mpopgaloTca JefleHIBl. B Kakoii-To MOMeHT B KOpoOke ocTa-
snock 10 kpacHbiX, 9 cuHux U 6 senénnlx JeneHnoB. Taus, Bana u Mansa no oue-
pPeaHu MOKYIaloT o ojHomy jnemenny. Kaccump He mmapasi gocTaéT JefeHIBI M3 KO-
pobku. HaliguTe BepoATHOCTE TOTO, WTO:

a) Tama m Banma nmomyuar senénsle, a Mada — KpacHBIH JIef[eHEeIl;
6) Tagsas mw Maua mojaydaT CHHHe JieJleHIEBI, a Bansgd — KpacHBIH;
B) Tanmsa monyuuT s3eln€HBIN JeneHel, Bama — KpacHbIi, a Mana — cuHWAN;

r) BCce Tpoe IMOJyYaT KpPacHBIe JIeJeHIIbI.
109 HaiignTe BepoATHOCTH MOJYYHTH N Pa3HBIX PE3yJIbTATOB, OPOCHMB WIPANbHYIO KOCTh
n pas, eciu:
a) n=3; 6) n = 4; B) n = 5; r) n = 6; n)yn="17.
110 B amuxe 20 nespix u 20 npaseix nepuarok. CKONBKO HYKHO JOCTATh NEePYATOK,
He TIALA B ANHAK, 4To0BI cpegW BBIHYTHIX MepYaTOK HANIJIachk XoTA OBl ogHa Je-
Bad W XCOTA OB ofHA MpaBasd IepYaTHa:

a) HaBepHAKa (¢ BeposaTHOCTHEIO 1);
6) ¢ BEepUATHOCTBEIO He MeHBIme dem 0,957

@ OepeBo cnyd4avHOro onsita

IIPHMEP 1. PaccmoTpuM ciy4aiiHblid OOBIT, B KO- S
TopoM MoHeTy Opocaior gBaxkasl. Bymem mzobpamcars . A y
BO3BMOKHBIE TOCHeAYIOMAe COOBLITUA ¢ LOMOUILIO ie- 3 //' 3
pesa. 0, P \P
HauanesHOe cocTossHWE, KOTWa HH OJUH OPOCOK elmeé
He caenaH, u300pasum BepmuHOW S. OT 3TOI Bep- % \\\1 % %
IMIUHLl IpoBenéMm pébpa xk BepminHam O u P, xoropnie \
uzobpamKaoT coOBITHA «OPEN» H <«pemKa» IPH Tep- ¢ "y ’ .
BoM Opocke (pumc. 40). OT Kaxgoid H3 STHX BeplIHH 00 OP PO PP
mpoBeliéM elé aea pebpa K TAKHM :Ke COOBITHAM, PucyHok 40. [lepeBo Cnyu4aiiHoro
KOTOpBIE MOI'YT CIAYYHTHCHA HOPH BTOPOM ﬁpocxe. Oxo- OonbiTa, B KOTOPOM MOHETY
10 pébep HamWIIeM BEePOATHOCTH COOBITHIA. 6pocaloT asa pasa

—
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(D Mpu nocTtpoeHun pepeBa CAy4aiHOTO OMbITA HYXHO cnegwTtbs, Y4TOObI CymMMa BEpOsiTHO-
CTeill OKOJI0 Bcex pebep, BbIXOOAALWMX M3 OAHOW BepluMHbl, Obina pasHa eamHuLe.

1
O6pature BHEManme: okosio pebpa OO manmmcama BepoATHOCTH 2 9To yCJIOBHAA BEPOAT-

HOCTH COOBITHA «/BA OpJa» ITIPH YCJIOBHHM, UTO B MePBBIM pa3 BEINIAN OPEIN.

@ Okonn pébep B gepeBe cny4yanHOoro onbiTa NoANUCLIBAIOTCS YCNOBHbLIE BEPOATHOCTH.

(D Ecnu pepeBo cnyyaliHOro OMbITa KOHEYHOE, TO 3NeMeHTapHble coObITUA B [OepeBe
CNy4aliHOro onbiTa M3obpaxalTcs uenaMu, BeAylnMn U3 HavyasbHOW BepluuHbl K KO-
HEYHEIM BEpLUMHAM [epesa.

Hanpumep, snemenrapuoe cobsrrue OP ma pucynke 40 maobpaskaercs nmensio SOP. Ona
BEIZleJIeHAa Ha PHCYHKe KPACHON JITHHHe.

® HaiiTin BepofiTHOCTbL 3/IEMEHTApHOro COoObITUS MOXHO C MOMOLLbLIO MpaBwuia yMHOXe-
HUS EEPOSITHOCTeN: HYXXHO HaWTU Npou3BefeHue YCNOBHbIX BEPOATHOCTEN BAONL CO-
OTBETCTBYIOLLIEN Lenu.

Hanpumep, durobwsr HaliTH BeposATHOCTE coObiTHss OP, HY)XHO YMHOKHTE BePOSITHOCTH
BHONE mernu SOP:
1 1 1
P(OP) = P(SOP)=P(S0) - P(OP)= = - = = —,
He asnemewmTapubie, a 6Gosiee cioskabie coObITHA H300paKkaoOTCs MPOMEKYTOYHBIMH Bep-
IMIMHAMH J€p€Ba HJIH KaKoH-HHOYAL (hUTypoil (HampmMep, OoBaJoM), o0beqUHAIONMEH O61aro-
OPHATCTBYIOINHE dJeMeHTapHble COOBITHA.

IIPUMEP 2. Ha pucyuke 41 msobpakeHo JepeBo HEKOTOPOTO CIyYalHOTO ONBITA, B KO-
TOpOM 4 BJIeMeHTAPHBIX coOBITHA: @, b, ¢ U d. Ciayuaiipoe cofniTHe A TOKazaHO OBAJIOM,
o0 beAUHAWIMM 3JIeMeHTAPHBIE coOblTHA ¢ U d: A = {¢, d}.

IIpomexkyTrounaa BepmuHa K m3o0pakaeT Apyroe coObITHE, KOTOPOMY OJaronpHsar-
CTBYIOT 3JIeM¢HTapHbIe cOObiTHA @, b u ¢: K = {a, b, ¢}. HaiijémM BepoOATHOCTH COOBITHIA
A w K,

CobrpiTHIO A GIArONPHATCTBYIOT 3JIEMEHTAPHEIE COOBITHA ¢ H d.
3HAUUT, HY:KHO HAUTHA CcyMMY BeposATHOCTeld memeir SKe m Sd:

P(A) = P(SKc) + P(Sd) =0,3-0,3 + 0,7 =0,79.

CobpiTiio K OGJAaronpuATCTBYIOT TPH 3JIEMEHTAPHBIX COOBITHS.
Ho Ham naske He HYKHO HCKATH BEPOATHOCTH BCEX TPEX Ielei.
Tpu BeTkm, Bepyuiue K BepmuHaMm a, b u ¢, «pacryr» u3 peb-
pa SK, xoropoe mmeer BeposaTHOCTE 0,3. IloaTomy

PucyHok 41 P(K) = P(SK) = 0,3.

|
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MosxHaO chopMyJIHpPOBATE 00IMee TMPABWIO HaXOXKIEHHS BepPOSTHOCTEeH CcOOBITHI ¢ TIOMO-
mpio aepesa. OHO mosydyaercs W3 MPABHJIA CJIOJKEHHS BepPOATHOCTEH HeCOBMECTHBIX COOBITHIA.

® Mpaeuno. Y10oBbLI HAMTWM BEDOATHOCTL COOLITMA C MOMOLLUbLIO OEeDeBa. HYXHO CNno-
XWUTb BEPOATHOCTM BCEX LENo4eK, Beayliux K 3ToMy cobbiTUiO OT Ha4YaNnbHOW Bep-
LLIMHBI.

JepeBo mo3BoJsIeT PACCMATPHBATL CAYYAHHBIN OIBIT KAK 6Bl IO WaCTAM, MBICJIEHHO pac-
TOJIOKHAB CJHydYalHBIe cOOBITHA B HeKoTopoM mopAake. OUepéaHOCTR 3TAa TOJBKO MEBICTEH-
Had, W €€ IPH AeJaHAHW MOMKHO IMOMeHAThb. lepeBbA 04YeHb YAOOHBI NpPU pelIeHHHA 3amad,
CBA3AHHBIX CO CAYYAWHBIM BhIDOpOM.

IIPHUMEP 3. Pemum sagavy. B rpynne 3 manbuuka v 5 gepoder. CayyailHeiMm oOGpasom
U3 rpyinel BeibuparT aAByX denoBek. KakoBa BepOATHOCTL TOro, 4ro OyAyT BeIOpAHBI OAUH
MaJIbYMK W OJHA JeBodKa?

Pemenune. MbicnieHHO pa3o0béM OfHOBpPeMeHHBII BbIOOp ciiyuaiiHOM mapsl Ha JABa TOcCJe-
JOoBATeJNLHBIX BbIOOpa M u300pasuMm fepeBo caydaiinoro onsita. Bribop manbuuka obosHa-

uum GyxkBoit M, a pesourkm — JI. Ilpu mepsom BwiGope BepoAT-
3 b S
HOCTE BBIOpATH MaJpUMKa paBHA 3’ a JeBOYKYy — re Vraykem oarHm 3 A5
8, 8
BepoATHOCTH oKojno pedep SM m S]I (puc. 42). M & :
IIpu BEIOOpe PTOpOTO peféHKA BEPOATHOCTH MOABJIEHHA MAJILYH- 2/\5 3
Ka W JeBOUKH 3LBHCAT OT TOTO, KTo OBIT BEIOpAH B TepBEIH pas. T/ \T 7
Ecim B mepBBId pas ObUI BEIOpaH MaJBYHMK, TO MAaJBYMKOB OCTa- L ,
» [
nock 2 ua 7 uennsek. IToaTomy BO BTOpDO# pas MaJibuuK Oymer BbI- M' O A M
6pan (pe6po MN]) ¢ BepoATHOCTBIO 7» & JeBouxa Oyamer BBIOpaHA PucyHok 42
5
(pebpo M]I) ¢ BepOATHOCTHIO 7

Touno Tak e, ecim B IMepBHIA pas ObLia BeIOpaHa AeBoYKa, TO ocTaéTca 4 IeBOYKH
H 3 MaspudKa ¥3 7 ocraBmmxcs gereii. BeposTHOCTH BBRIOOpAa MaNRbUHMKA W JeBOYKH Te-
3 4
neps 7 M 7 COOTBETCTBEHHO.
CobbITHI0O A «ONMH MalbY4MK M OJHA AeBOYKa» OJMaronpuATCTBYIOT IBa 3JIeMEHTADHBIX
cobbITHA, KOTOphle m306paskaioTca B gepeBe nencakamu SMI] u SIAM (ssigenensl HA pu-

cyHKe 42 KpacHBEIM OBeTOM). 3HAYHT,

® Bonpocsl

1 Kak B aepese cny4arHoOro onbita n3obpaxalTcs aneMeHTapHbie cobbiTua?

2 Yemy paBHa cymMMa BepOSITHOCTEN 0K0oNo pébep, BbIXOOSALWMX W3 OAHOA BepLunHbI?

3 ChopmMmynupyidTe NpaBuNo BbIHUCNEHWA BEPOATHOCTW 3NEMeHTapHoro cobbiTusi B Ae-
pese.

4 CchopmynupyiiTe NpaBuNo CNOXeHWs OfS9 BblYMCNEHWUs BepOATHOCTel cobbiTMiA C mno-
MOLUBIO AepeBa.

: e . I 3 5
P{A)=P(SMH)+P{SI[MJ=§-?+—-—=—
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@ 3apa4un

42

111 Cummerpuunyio MoHETY GpPOCAIOT ABAMKILI.

a) MzofipazuTe menerR0 ATOTO HKCTEDMMEATA W MOAMHUNDATE OKOT0 DEHPD BRePOATHOCTH
COUTBETCTBYIONAX COOBITHIA.

0) Hewipmre mens, msobpamkaomyo agementapHoe coberrme PO.

B) YRaKuTe B IOCTPOEHHOM JiepeBe cOOBITHe A «B IEeDBBIH pa3 BBEINAJNA PEIIKa».

r) YERaxKuTe B NOCTPOeHHOM JepeBe coObITHe B «0pén BeIIaJ XoTA ObI OAMH pas».

112 Ha pucyske 43 msobpaskeHO IepeBO HEKOTOPOTO CJAy4ailHOro sKcnepuMeHTa. Ka-
Kue cummbKu nouyiiesas:?

113 Ha pucynke 44 u306pakeHO JepeBO HEKOTOPOro CAYYAiHOTO ONIBITA.

a) IlepepucyiiTe nepeBo B TeTpajb M MOAIMHIINTE HELOCTAIOIME BEPOATHOCTH OKO-
Jo péebep.

6) CronbKo 3JIeMeHTAPHEIX cOOBITHII B 3TOM sKcIepHMeHTe?

B) Ilune3ysAchk mpaBHMIOM YMHOKeHWA BEPOATHOCTEH, BBEITHCIHTE BEPOATHOCTH Ie-
mouexk SAC u SBE.

r) Haiigure BeposTHOCTH coObITHA F.

114 Ha prcynake 45 mzobpaskeHo JepeBO HEKOTOPOr'o CAY4aifHOTo OMbITA.

a) IMocTpoiiTe aTO JepeBO B CBOEH TETPAgM W IMOAIHUIIMTE HEJOCTAIIHE BEPOATHO-
CTH OKOJO pébep.
6) Brrumcnure BepoarHocTn nenodek SAC u SAGFE.

115 Ha prcynxe 46 msofpakeHO fepeBO HEKOTOPOTO CIYdYaiiHOTO OMBITa M cobbITHE A.
Pébpu mpoBeseHBI NYHKTHPOM. Ma3BecTHO, UTO W3 KayKJAOW TOUKH BO3MOKHBIE IIe-
Pexopsl K CHENYIONUM COOBITHAM PABHOBEPOATHEI.

a) Ilepepucyiite nepeBo B TeTpajb ¥ IMOANHIINTE OKOJO PEDGED COOTBETCTBYIOIIHE
BEPOATHOCTH.

6) O6eenuTe CONMOMIHON JHUHHEN HemoukH, GraronpuATCTBYIONHe coObITHIO A.

B) Haligure BepoaTHOCTL cobnrTHa A.

116 Ha pucynxe 47 u3obpakeHO IepeBO HEKOTOPOTO CIYYAHHOrO OMBITA U ITOKA3AHBI
coberrua A m B. Pébpa mposemens! nmyakrupom. MaBecTHO, uTO pédpa, MexomAniae
W3 OJHOH BepPIIHHEI, PABHOBEPOATHHI.

a) IlocTpoiiTe aTo mepeBo B cBoeil Terpaau. OO0BegHTe CIIOITHON JHHHEH Iemod-
KM, Omaronpusarcreyiomue cobeitunio A. JIpyrum useroM o0BeguTe IEMIOYKH,
fnaronpuarcTeyomue cobbiTHio B.

6) Heitgure BeposaTHOCTE coObITHA A.

B) Haiimure BeposTHOCTE cobpiTma B.

C D E F @G
PucyHok 43 PucyHok 44 PucyHok 45
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117

118

119

Cepreii IleTpoBHu ryaser mo cBoemMy mocénky. CxeMa [Opo’KeK MOKazaHa HA PHCYH-
Ke 48. O HauWHaeT NPOryJKy B TOYKe S H Ha KaKJOH pasBHUJKe ¢ PABHBIMH IIIAH-
camu BbIOHpaeT n0b6yI0 U3 Jopoxek (HO He BO3BpallaeTrcs).

Haiinure BepoaTHOCTb TOro, 4ro Cepreit IlerpoBud B KOHIle KOHIOB IIPHAET:

a) Ha WIEOJBHBIA JBOD;

6) xk depme;

B) Ha JyT;

r) ¥ dpepMe MIH K KOJIOAIY.

B rpynnoe 18 uwenosBek, m3 HUX 7 MANLYMKOB, OCTAJNbHBIEe — AeBOo4YKH. [lo curmany
yunTenss GU3KyIBTYPEl OHH OBICTPO HOCTPOHJIHCH B OAHY IIEPEHTY B CAyYaiiHOM
nopagke. HaliaguTe BepoATHOCTH TOTO, UTO HA KOHIAX INEePEeHIHW OKAaMKyTCA JBe
JIEBOYKH HMJIM JBA MAJIbUMKA.

N3 amuxa, rme xpansaTcesa 9 :KénTeix # 15 senéHblx KapaHpaameil, npojasel He
[IALA BRIHUMAET OJWH 3a ApyruM 3 Kapanpama. Halinure BepOATHOCTH TOrO, UTO:
a) 2 mepBBIX KapaHAalla OKAaMXKYTCA 3eJEeHBIMH;

6) Bce 3 xapampgama OyayT JKEITHIE;

B) mBera OyAyT 4epemoBATHCA B HOPAIKE JKEJITBIM — 3€NEHBIH — KEJITHIH.
120 Ha ¢abpuxe xepammueckoit mocynasr 10% TpPOM3BeIéHHLIX TAPEIOK MMEIOT JedexT.
;—: IIpm kouTpone KadecTBAa NPOAYKHHUH BeIABIAeTcAa 80% nmeeKTHBIX TapeioK.
OcraJpHLIE TapeJKH HOCTYHNAOT B mpogaxky. HaliiuTe BepOATHOCTH TOro, 4TO O4e-
peaHas HIPOU3BENEHHAS TAPENKA HNONALET B IPOJAIKY.
121 Ha 3aBojle NPOM3BOAAT JJIEKTPHYECKHE JAMIOYKH, NpHuéM 5% BCeX M3rOTOBJIEH-

122

HBIX JIaMIIOueK HewcnpaBHBI. CHcTeMa KOHTDOJIS KAadecTBa BBIABISET BCe HEHC-
IIpaBHBIE JIAMIIOUKH, HO 1o ommOKe Opakyer emé 1% mMcImpaBHBIX JaMmmodek. Bce
3a0paKOELaHHBIE JIAMIIOYKH IOCTYHAIOT B HepepaboTKy, a ocTalbHbBle — B IpPOJAa-
}Ky. Ha.ﬁ,ﬂ;l{’l'e BEPOH.TH.DCTL TOro, 49TO O‘Iepeﬂ.ﬂﬂﬂ H3roToBJeHHAaAA JIaMIIO4YEA OT]]'pﬂ-
BHTCA B nepepaboTky.

ABTOoMaTHYecKasd JIMHHA HM3roTaBimBaeT Oarapeiikm. BepoaTHOCTH TOTO, YTO TO-
ToBasa OaTapeiika HemcnpasHa, pasHa 0,05. Ilepen ymakoBko#l kKaskmas Darapei-
Ka OPOXVOAHUT CHCTEMY KOHTpOJIsA. JTa cucreMa Opaxkyer 99% HemcnpasubIXx Oara-
peex u mo omubke OGpaxyer 3% mcupaBabiXx 6Garapeex. HailinuTe BepoOsSTHOCTB
TOTO, UTO O4YEpeAHAA H3TOTOBJeHHaA Oarapeiika Oyger 3abpaxkoBaHa CHCTEMOMH
KOHTPOJIA.
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123 B rtoproBoM mneHTpe psSAOM APYr C APYTOM YCTAHOBJEHBI ABAa ABTOMATA, IPOJAAIO-
ue Kofe B cTakaHUMKAX. BepoATHOCTE TOro, UYTO K KOHIY JHA Kode 3aKOHUYHTCH
B IlepBoM aBToMarte, paBHa 0,2. Ecam s3T0 cOy4miIoCh, TO HArDY3KA HAa BTOPOM aB-
ToMaT pacTér, U Kode MOKeT SAKOHUYHTHBCA B HEM ¢ Bepoarmocreio 0,8, Haiigure
BEPOATHOCTE TOTO, TO:

a) K (oHIOY AHA B 000HX aBTOMATAX 3aKOHUHTCA Kode;

0) K XOHIOY AHA Ko(de 3aKOHYHTCS TOJBKO B IIEPBOM ABTOMATE.

Viazanuwe. Halimure cHaganma yCJOBHYIO BEpPOATHOCTH TOrO, 9TO Kode BO BTOPOM
aBTOMAaTe HEe 3aKOHYMTCH.

124 B cembe nBoe neteit. VIzBecTHO, UTO cpeid HUX ecThb mManbuuk. Haligure BeposaT-
HOCTHL TOI'0, YTO BTOpPOH peDEéHOK ToxKe MAJLUYUK (cudTaiiTe, 4YTO POMIEHUE MAJL-
YHKA U AEBOYKH PABHOBOBMOXKHEI).

125 B xopobxe 6p1i10 2 KpacHBIX B 3 cuHEX ¢uoMacTepa. Bana He TIaja AoCTan U3
KopoOKHM 2 domacrepa, IPHYEM OKAa3aJOCh, UYTO CpPeAd HUX ecTh cHMHHH. Kakoma
BEPOSTHOCTh, 4T0 Bama mocrtan:

a) 2 euHHUX duoMacTepa; 06) 1 kpacHBIl ¥ 1 cHHHEI?
126 Ha asyx 3aBogax M3roTaBIMBAIOT OJUHAKOBBIE JIAMIOYKH JIJIA ABTOMOOHIBHBIX (ap.
@ 30% Bcex JaMIoOuYex AelaioT Ha ImepBOM 3aBoJie, OCTajibHBIe — HA BTOpoM. B cpei-

HeMm 0% mnpomykmmm mepBoro 3aBojga u 20% TPOAYKOIMH BTOPOTO 3aBOAA ITOCTYIIA-
IOT B TOPTOBYI0 CeTh «ABTOMMHIK». HafiiuTe BEePOSATHOCTH TOro, UTO JIAMIIOYKA,
KYIUICHHASI B MarasuHe CeTH «ABTOMMMIK», IMPOM3BEJeHA HA TEPBOM 34BOJIE.

@ HeszaBucumbie coObITUR

B KHM3HM MBI 4YacTO BCTpe4YaeMcd € CHTYallMsAMH, Korga coObITHA KakuM-To oOpasom
cBA3aHBI Mexay coboii. [To HacTyieHHIO OAHOTO COOBITHA MOMKHO CYAUTH 00 M3MeHeHUH
BepOATHOCTH I(pyI‘DI‘O. HBJIPHMEP, eciaH E[eﬁD FACHOe, TO MBI CUHTaeM BepDOATHOCTE OOMIA
Hebonpmroi. Ho Kax ToMBKO CrycTwaImch TY49HW, MBI 3aHOBO OIEHHWBAEM BEPOSATHOCTH MOKISA
H CYHTAEM, YIO Telnepb OHA BbICOKAfA.

Ecau mMbl fipocaeM UrpajibHYI0 KOCTh, TO BEPOATHOCTH Bhinagenusa 3 u 6 ouxkoB oguHa-

1
KOBBI H paBHRI . Ho ecotm Ham ckasanm (M'bl caMH He BH,IIBJIH)., 9T0o BRINATO GOJbIIEe UeM

1
4 O4YKa, TO BEPOATHOCTH 6 oukoB BhIpOCJA 10 E, a BBINANIEHHEe 3 OYKOB CTAJIO0 HEBO3MOMK-

HBEIM COGBITHEM: YCJIOBHAA BEPOATHOCTL 3TOr0 CTANA DPABHA HYII.

Brmalor ccbriTHsI, KOTOpEIE He 3aBHCAT APyr oT apyra. Hampmmep, npm Gpocanmm ABYX
KOCTel pesyahrraT OpocaHHs HepBOM KOCTH He BJIMSET HA YHCJI0 OUYKOB, BHEINABINNX HA BTO-
poit kocru. Ilpo TaKaC COSLITA: DCBOPAT, YTC CHH H2SADKCHMBI.

PaszyMHO CcUMTATh, UTO coObITHA A U B He3aBHCHUMBI, €C/IM HACTYILIEHHE OJHOr0 M3 HHUX
He BJHAET HAa BepPOATHOCTE JPYIoro.

Ecam BepoaTHOCTH coOBITHH A W B 00oJbIe HYJAA, TO HE3aBHCHMOCTE COOBITHH A mW B
MOJKHO BBIDA3HTH PABEHCTBAMH

P(A|B) = P(A) u P(B|A) = P(B).
Ho Torma ms msBecTHBIX HaM (dopmysa
P(ANB) = P(B) - P(A|B) u P(ANB) = P(A) - P(B|A)
noaydaercsa paBencTBo P(ANB) = P(A) - P(B).

FE—
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9Tto PABEHCTBO MBI BO3LMEM 3a onpejsesieHAe HE3AaBHCHMOCTH ABYX COﬁI’ITﬂ'ﬁl.

Oea cobbiTs A u B Ha3blBAIOTCH HE3AaBMCMMbIMM, €C/IM BEPOATHOCTL UX Nepeceye-
HUS1 pasHa MDOU3BENEHUIO UX BEDOSATHOCTEN:

P(ANB) = P(A) - P(B).

YacTo HezaBHCHMbLIE COOBITHA BO3HHEKAaAIOT, KOrmga CJIYT{BI:IIH}:II:I OOBIT COCTOHT H3 HeCKOJIbL-
KHX He3aBHCHMBIX CJIY':IHI?IHI:IX HCIBITAHHHA.

IIPMMEP 1. PaccmorpumM AByKpaTHOe GpocaHmne HTpDalbHOH KO- 1 2 3 4 5 6
CTH W JABa coObITHA: coDBITHe A «B IepBBId pa3 BeIDaJlo Oomee 1
TpéX OYKOB» U coObITHe B «BO BTOpPOM pa3 BBINAJNO MeHee TPEx
OuKOB». Byayr ru coboitua A u B HeszaBucuMbIiMH? C IOMOIILIO
Tabaugsr (pue. 49) maxomum, UTOo

P(A) = % P(B) = % u P(ANB) = %.

2
3
4

3Hauut, P(ANB) = P(A) - P(B), To ects cobbiTuss A m B Hesa-

BHCHMBI. [ CobGeirue A

[ CobriTue B
B Cobritue ANB

HeszaBucumebie cobniTHsa BCTPpeUAKTCHA He TOJILBKO IIpH He3aBHCH-
MBIX HCHBITAaHHAX. [logcHEM BTO Ha ImpuMepe.

INMPUMEP 2. Haypauy BeiOmpaem umcno m3 psaga or 1 mo 100. PucyHok 49
IIyers cobeiTHE A COCTOMT B TOM, UTO 9TO YHCJO YETHOE; COOBITHE
B — 4TO 3TO 4HIJIO AeJIATCA Ha D.

ITokaxkem, uT0 coObiTHA A W B HezaBucuMbl. Hy:kHO HaiiTH BepoaTHOoctH P(A), P(B),
P(ANB) u ybegurhcss B TOM, YTO BBINOJHAETCA PABEHCTBO

P(ANB) = P(A) - P(B).
Pemrenne. Cpenm 100 mepsnix maTtypansHbx umcen Bcero 100 : 2 = 50 uérapx umcen
a 100 : 5 = 20 gucen, xoropsle genatca Ha 5. [loatomy

50 20

P(A) = 1= 0:6 5 B(B) = 2— = 0,2.

ITpoussemenne pasuo 0,1:
P(A) - P(B) = 0,5-0,2 = 0,1.

Coberrue ANE cocrour B TOM, 4TO BBIGpaHHOEe YHCIO Aeawresa u ua 2, W HA 5, T. €.
oo gemutca Ha 10. Cpemm mepseix 100 marypaserinix umcen Beero 100 : 10 = 10 gnmcesn,
kpatHeIX 10. CremoBarensHoO,

P{ARE) = 1'1(:]6 -~ 0,1

Takum obGpasowm,
P(ANnB) = 0,1 u P(A) - P(B) =0,5-0,2=0,1.
ITonyuaem, 4TO

P(ANB) = P(A) - P(B).

1 AHANOTMYHO MOYKHO T'OBODHTH O HE3ABHMCHMOCTH TPEX, 4eThIpéx u Gosee cobwrtmii. Ecnu Bepost-
HOCTE mepecedeHnsa Jdoboro Habopa 5THX coOBITHH paBHA NPOH3BEJSHHID HX BEePOATHOCTEH, TO coOBI-
THHA HA3BIBAIOTCH HE3ABHCHMBIMH.

—
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3HaunT, coOBITHA A W B He3aBHCHMEI.

Tax momyuminocs moromy, 9To yuciao 100 menurtes w Ha 2, m Ha 5. Ecam Ob1 MBI BBIOH-
panu uuciaa He u3 100, a, Hanpumep, u3 99 nepBbIX HATYPAJbHBIX YHCEJ, TO 3TO ObLI OBI
APYyToiH caydadHEBIH onbIT, B coObIiTHS A M B He Ob1nm ObI HedaBucuMbIMu. [IpoBeprre aTo.

® He cnepyet nytatb HE3aBUCUMbIE W HECOBMECTHble cobbiTusa. HecoBmecTHblie CObbl-
TWUA, raKk npaswvno, 3aBUCUMbI: ECNKU NPOU3OLWN0 OAHO W3 HWX, TO Mbl 3aBenoMO 3Ha-
eM, 4ro He Npou3oLno apyroe.

@ Yawe o HezaeucuMOCTWM COOBITWIA CYOSAT HE MO TOMY, BLINONHAETCH WM HET paBeH-
ctBo P(ANB)=P(A)P(B), a no TOMy, KaKk YCTPOEH CNy4alHbIA OMbIT, B KOTOPOM
3T coObLITUS HACTYNAIOT.

® Bonpoceli

1 Jawnte onpeneneHne HesasMcumblx CODbITHA.

2 CobbiTMS A U1 A UMEIOT MONIOXUTENbHBIE BepoAaATHOCTU. MoryT nm cobbitus A u A
BblTb HE3aBUCUMbBIMUAT

3 fsnsoTcA nv anemMeHTapHble COObLITUSE B CAY4aHOM OnMbITE HE3aBUCUMbIMU CODbITUAMNT?

@ 3apaum

127 Coberrma U u V nesasucumbl. Haitaure BepoaTHOCTH cobbrrmsa UNV, ecmm:

a) P(7) = 0,4, P(V) = 0,6; 6) P(U) = 0,1, P(V) = 0,8.
128 Coberrua K n L nmesasucumbl. Hajiiure BeposTHOCTH cobbiTna K, ecim:
a) P(L) = 0,8, P(KNL) = 0,48; 6) P(L) = 0,2, P(KNL) = 0,08.

129 Cobrrrua U, V u W nesasucumsbl. Haligure BepoaTHocTh cobbita UNVNW, ecan:
a) P(U) = 0,4, P(V) = 0,6, P(W) = 0,5;
6) P(/) = 0,4, P(V) = 0,3, P(W) = 0,1.
130 Coberrua K, L u M nesasucumbl. Haiiure BepoaTHOCTh cobbrrusa K, ecom:
a) P(L) = 0,8, P(M) = 0,6, P(KNLNM) = 0,096;
6) P(LNM) = 0,1, P(KNLNM) = 0,06.
131 Momery 6pocaior 2 paza. SIBAAIOTCA ¥ HE3ABUCHUMBIMH CODLITHA:
a) A «B IepBBIH pa3 BEINAJET Opén» 1 B «BO BTOPOH pa3 BHITIAJET PelIKas;
6) A «mpm mepBoM OpocKe BBIIAAET OpEl» W B «Opén BeIOageT XOTsa ObI OfUH pas»?
132 WUrpaneayvio xocTh OpocaioT ABAKALL. SBAAIOTCA /M He3aABHCHMBIMH COOLITHA:
a) A «npm mepBoM OpOCKe BBINAJET IIecTépKa» W B «mpm BTOpoM Opocke BeIODAIET
MeHBbIlIe TPEX OYKOB»;

0) A «npu mepBoM Gpocke BeIIageT Ooyblle TPEX OYKOB» H B «CcyMMa BBIIABIIAX
OYKOB MEHBIIE NeBATHH»?

133 Cayuaitnpim obpasom BbhiGMpaeM HarypajibHoe umciao or 1 mo 24. Cobeirme C —
«arcao YétHoe». ABasaworca gau coberrna C mw D HesaBucHMBIMH, ecau cobwerrme D
COCTOHT B TOM, YTO:

a) BeEIOpaHHOE YHCIO JleduTcs Ha 3;
0) BeIOpaHHOE YHCJIO AenuTcH Ha 77
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134 Bpocalor ofHy HrpambHyi0 KocTh. CoObITHe A — «BBIIAJET UY6THOE UHCIO OYKOB»H.
ApnsaroTca 1M HezaBUCHMBIMH coOBITHA A m B, eciid cobbprmie B COCTOWT B TOM, 4UTO:
a) BeIAAET YHMCJO OYKOB, KpaTHoOe 3;
0) BBINAAET YMCJIO OYKOB, KpaTHOe 5?

135 BeposaTtaocTs TOro, 4YTO JaMIOYKa B JIOCTPe INEPErOPUT B TedeHHe rojia, paBHA
0,2. Caurasa, 4TO JAMIIOYKH MEepPeropalT He3aBUCHUMO JIPYr OT Apyra, HaljuTe Be-
POATHOCTH TOTO, YTO B TEe€YEeHHE Iroja IIeperopAaTrT BCe JaMIO4YKH B JIKOCTpe, €eCJH
B JIIOCTpe:

a) 2 maMIOYKH; 6) 3 maMmouYKH; B) 5 JaMIouex.

136 Crpenok B THpe cTpeisier 0 MHUIIEHH A0 TeX IOp, MOKa He cobbér eé. Paccmo-
TpHEM cobObITHA A «cTpesky morpeboBasiock He DoJjiee TpPEX BhICTpENOB» M B «cTpen-
Ky morpeboBaniocs He Dojsee mATH BeICTpesaoB». SBaswrca au cobbitua A u B ne-
BABHCHMHIMH ?

137 B =exoTopoM cayvaiiHOM ONBEITeé BepOATHOCTH cobbitusi A pasHa 0,4, BepOATHOCTDH
coberrra B paBua 0,5. M3BecTHO, uTO cobbiTHuss A u B mezaBucuMmbl. Haiinmre Be-
POATHOCTE cobObITHA AUB.

138 Cobeitna A u B HeszasucuMbl. JloKa)kuTe, 4TO He3aBHCHMBI cobplTua A u B.

- 006 owmnbke Bprapa lNo m o Tom,
Kak nodegurtb ctedyeHue o06CTOATEeNnbCTB

SHaMeHHTEIA aBTOp AeTeKTHBOB J. A. Ilo B onmnore pacckasa «Taima Mapu Pomxe»
paccy:®AaeT O BEpPOATHOCTAX, BOSHHUKAKIMX NpH OpocaHHAX KocTel, TakuM oOpasoM:
«...00bl4HOZ0 Humamens NOLMU HE603MONCHO YOedumsb, 4INo npu uzpe 6 kKocmu deykpam-
Hoe ebinadeHue wecmépku denaem nNOYMU HEGEPOAMHbIM GbiiadeHue €€ 6 mpemul pas
u daém ece OCHUBAHUA NOCMABUMb NPOMUE 3MO20 A0OYW cymmy. 3aypadHwulit uHmen-
JleKM He MOXNCem 3/Mmoz0 60CNPUHAMb, OH HE MOXNem ycmompembp, kakum obpazom dea
Opocka, npuHadiexcaujue yice NPOouoMy, MOZYm NoeaAUsmb HA OPOCOK, CYULeCMEYHULLL
ewé noka moavko 6 Oydyuwem...»

Pazymeercss, n omubry Bmagaer cam Jzxrap Ilo. Ora ommbka m3BecTHA Kak omHOKaA
Hrpoka. JleficTBRTeNbHO, BePOATHOCTE BEIMAJleHUs TPEX mecrépok mana. OHa paBHA

1 11 1

6 6 6 216

O,IIHaKO eclIn IIIE‘CTépl{a ViEe BbIIIaJia 2 pa3sa noap#an, TO YCIOBHadA BEPOATHOCTH BhIIale-
1

HHAA TpéX II[GCTépDK CTa1fa NagHa _6 — 0NFH CORMATACT C REDOATHOCTRIY RETITAJTEHAH TOTEHN
ofiHON mecTépku. Korga BRIDATH [Be TepBLIe IMeCTéPKH, YCIAOBHA ONLITA H3MEHHJIHNCH,
H BEPOATHOCTE TPEX INECTEPOK TellePh Y:Ke He ABRIAeTcA npeHebpeskumo Mmamnoi. Temeps
BOBCE HET «OCHOBAHHMM MOCTABUTH NPOTHB 3TOT0 JIOOYI0O CyMMY».

Boacrs B onmmbky, moxosxkyo Ha omubky Idarapa Ilo, ouens mpocro. Cumras OmIMacHOCTb
MaJIOBEPOATHOH, MPAKTHYECKH HEBOSMOYKHOM, Jionu 3abBIBAfOT, 9TO IO Mepe HACTYIJIEHHA
Pa3TAYHBIX HeOMarompMATHBIX COOBITHH BepOATHOCTH HACTYIIJIEHHS OMACHOTO COOBITHA MO-
JKEeT YBeJIMYHBATHCA.

Tlpu cosmanum cucreM OE30MACHOCTH M 3AIIUTHI MCIOJbB3YVIOTCA CBONCTBA HE3aBUCHMBIX
COOBITHIA.

—
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Y106 MHOTOKPATHO YMEHBIIHTH BEPOATHOCTE KATACTPO(MEI, BCe KM3HEHHO BajKHBIE CH-
CTeMBI AaBTOMOOHIIEI, CYAOB M caMOJIETOB AyOnupyiorca. IIpm aTom kakgasa Takas cHCTEMAa
He 3aBHCHT OT paboTsl ocTanbHBIX. [TOJIOMKH ABYX HE3aBHCHUMBIX CHCTEM TAK)Ke SBIAIOTCH
HEe3aBHCHMBIMHM.

IIPHUMEP. Ilpeamonoxum, 94TO B aBTOMOOWJIe [BAa HE3ABHCHMBIX TOPMO3HBIX KOHTypal
H BEPOATHOCTE OTKa3a OJHOT0 M3 HUX NpH Hakatnu Ha Topmos paBHa 0,00001. 3to Goas-
masi BepoATHOCTE. Hcimm GBI TOpMO3a B aBTOMOOHMISX OTKA3BIBANHM C TAKOH YACTOTOH, TO
B KDYIHBIX rOpolaX aBADMH H3-3a OTKA3a TOPMO30B CIy4aluch OBl MHOTO pas B JE€Hb.

HO BEDOHTHOCTB OOHOBPEMEHHOI'O OTKa3a IOBVX ROHTYDOB pPaBHa
0,000001% = 0,000000000001 = 1072,

9Ta BEpPOATHOCTH HHUYTOKHA, IMOSTOMY TOPMOSHBIE CHCTEMBEI COBPEMEHHBIX aBTOMOOWIIEH
CYMTAIOTCA HENEKHBIMHA Ja’ke B YCJIOBHAX WHTEHCHBHOIO ABMIKEHUSA B COBDEMEHHBIX Mera-
oOoJHUCax.

B aBTOMOOMIAX JBa HE3aBHCHMEIX TOPMO3HEBIX KOHTypa. B maccaskMmpCcKHX caMOJIETax IO
MeHBINEH Mepe [Ba JABUTATENs, JBE CHCTEeMBLI SJIeKTpPOCHADMKEeHHs, JBe CHCTEeMBI yIpaBJe-
HHASA, ABa maxoTa. M Bcé paBHO... MBI CObIIINM, 4YTO aBTOKaTacTpoda CAyYHIACh U3-38 He-
HCOPABHOCTH TOpMO30B. MEI yauBnsieMcsa — KaK JKe TaK, Beib TOpMo3a IponybimmupoBaHbI!
A Ha caMoM Jese OZHH TOPMO3HOW KOHTYpP B 32TOM aBToOMOoOmJIe He paboran yKe TOX,
a BJafesell Bcé HUKAK He HAXOAWJ BPEMeHH OTJATEL MAUIHHY B PEMOHT.

Ilpu Banér: pasdbuica caMoNér — HecdYacTIuBoe credeHue obcroArenbers. ILnoxasa mo-
romga, obnenenesl AaTYMK MaBIeHHA Ha KpbLie, MHJI0T ommbcsa B OIEHKE BBICOTBI M CKOpOC-
TH, AUCIETYEe]) He NpoBepHy mHpopMamuo... Kampgas B3 9TUX HenpUATHOCTEH BIOJNHE Be-
posaTHA H camMa mo cebe emé He cMepTenbHa. A BOT BEPOATHOCTH COBIIAJEHHs BCeX He3a-
BHCHMBIX 00cTOATEeNbCTE COOBITHA HHUYTOXHA. Ho Korma ciaydminoch OJHO HM3 HHX,
BEPOATHOCTh KaTacTpodsl MHOMOKpaTHO Bospocia. Cinyuymioch emié ofHO — BepPOATHOCTH
HeCUHaACThBA El.llé YBEJIMUHJIACH, HO HH Ha 3eMJie, HH B BO3JyXe 3TOI'0 He 3HAJIH.

EcTes MHOr" HEeNPpHATHBEIX 00CTOATENLCTB, KOTOPHIe HHKTO HE MOMKET HH IIpefycMOTDPeTH,
HHA TpemoTBPsTUThH. Ho ecTsh W Takme, NMpPO KOTOPBIE TOBOPAT — «YeJIOBEYECKHH (hpakTops».
OGBIUHO 3TO CJIOBOCOUETAHHE BBYUHUT, KOITA KTO-TO HMOHANEANCH HA ONLIT, HANEKHOCTH, Be-
3eHHe, a HaJAKALI He ONpaBIalHCh.

Muorme ms Bac, pebara, CKOpo cAAyT 3a pPyas aBromMobmaa. Kro-to Oyaer mogHEMATEH
B BO3AYX TAKENbIe caMOJEThI. Jllpyrue mOBeAyT KeJle3HOAOPOMKHBIE COCTaBBI, MOPCKHE
H peudHbie cyLa. KTo-To 6yaeT NpoeKTHPOBATHL HIH CTPOHTH 3AAHHA H COOPYyKeHHdA, Kopal-
IH, caMOJIETBl B aBToMobmuIu. A Kro-To GymeT MpMHHUMATL BajKHbIE DEIIEHHA.

® OT olumbBOK He 3acTpaxoBaH HUKTO, HO YMEHLLUWTL BepoaTHOCTb 6eabl MOXHO. [ns
3TOro He cneayeT OCTABNSATb HA BONIO CNy4as TO, YTO AONXHO ObiTh BOBpemMs
npeaycMoTpeHo M cogenaHo 4YenoBekom.

Bonpochi

1 B 4ém coctouT owwnbka Sarapa Mo?
2 Mpueegute npuMmepsl Ay6NMPoOBaHUSA BaXHbLIX cUCTeM. 3adyem aTo aenaetca?

! TopmMo3HON KOHTYpP — TrHApaBIHYeCKWH IMPHBOI TOpM030B. OGBUHO OMH KOHTYD IMPHBOLHT B JeHcT-
BHEe TOpPMO3a HOepegHHUX KOJEc, a BTOPOH — 3aJHHX.

el
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SJIeMEHTbI
KOMOMHaTOPUKWA

Yacto npuxogutca MmeTb Oeno ¢ kombuHauua-
MW, COCTaBNIeHHbIMU U3 GUryp, 4ucen, cobbiTHiA
uwnn npegmetoB. lNpegmeTtoB MoxeT OblTb MHO-
ro, HoO KOMOMHALUMIA U3 HUX HecpaBHUMO 60JIb-
we. Wx 6biBaer Tak MHOro, 4TO HEBO3MOXHO
yropsao4YnTe MM nepecHuTarb MX Henocpen-
CTBEHHO.

MNepeyncneHnem m noacHeToM KoMmbuHaumii ane-
MEHTOB pa3HbiX MHOXECTB 3aHMMaeTcs crneuu-
anbHbIA pasgen maremaTukm — KoMBuHaTopuka.
B Teopun BepoATHOCTEN kKomMOuHaATopuka npu-
MeHsieTcq, koraa cobbiTuii B Cny4anHOM oOnbiTe
OYeHb MHOI0 U UX HEeBO3MOXHO BbINUCATb WK
Oaxe npocTto nepeyncnute 6e3 cneumanbHbiX
METON0B.

59 KomGuHaTopHOe npaBuno
YMHOXEHUS

60 MepectaHosku. MaxkTopuan

61 Yucno coueraHumn
n TpeyronbHuk lMackans



HUmes menmo ¢ OOJBIIMM KOJIHMYECTBOM YHCEN, (PUTryp, COOBITHH WJIH NPOCTO IPEIMETOB,
YacTO NPHMXOMHTCA COCTABIATH W3 HUX Pas3IMYHble KOMOMHAIHH, KOTOPBIE COCTABJIAIOT HO-
BOE MHOMKECTBO.

9T xoMOHHAIIMM TPYAHO YHOOPAAOYHMBATL WJIH IEPECYHTHIBATHL HENMOCPEACTBEHHO — HX
oueHb MHOTO. HY:KHO HAYUHTHECA NMEePEeUHCIATE KOMOMHAIIHH TAK, UYTOOLI He 3aMyTATHCS, He
3ab0LITh HU OFHOH WM He NOCUYUTATL OMHY M TY K€ ABAXKJHI.

Meroabl MepeUUCICHHA W YIOPSAJOUYHMBAHUSA MHOMKECTB, COCTABJEHHLIX W3 uucesl, GHUTYD
HIH ]IPE}!;NIETI'}B, H3Y4HawTCA B COHeIHANBHOM Dpa3jeyne MATEeMAaTHEH, KOTDpMﬁ Has3bIBaeTcHa
roMOmHaTOpHKA. THnHYHON 3agadeil KOMOHMHATOPHKH ABIAETCS NepevYHCcJIeHHe KOMOHHA-
MU, COCTABJCHHBIX W3 HECKOJBKHX TPeJIMeTOB.

B Teopum BepodaTHOCTe KoMOMHATOpHKA IPHMEHAETCA TOTNa, KOIOAa CHAYYAaHHBIA OIBIT
ODIIMpPHBIA M KOJMHWYECTBO COOBITHH B HEM HACTONBLKO BEJIHKO, YTO HX HEBO3MOYKHO BBIIIH-
caTh MM Jajske MPOCTO MEePedHCJIAThL Oe3 MpHMeHeHWs CHeHaIFHBIX MEeTO0B.

@ KomOuHaTOopHOEe NMpaBuio YMHOXEHUS

B rmase V1I (. 35%) Mbl Ho3HaKOMMJIMCH C NpaBHJIOM yMHO:KeHMA. HamomuuM ero.

® KomGuHaTOpHOE NpaBu/io YMHOXEeHUsl. ECnM MHOXECTBO A COCTOWMT U3 n 3/1eMeH-
TOB, 3 MHOXeCTBO B — W3 k 2NEeMEHTOB, TO MHOXECTBO BCEX YNOpPAO0YEeHHLIX nap
(a, b), rne ac A, b e B, COCTOMT U3 nk 3NeMEHTOB.

IMPUMEP 1. Ilpeamonoskmm, 9To ecTh Denblin xmed, 9épHBIM Xaeb, celp, Koimbaca wW Bape-
Hbe. CKOJMBKO pasHbIX OyTepbpomoB (Xy1eb M YTO-TO OMHO CBEPXY) MOSKHO IPUIOTOBHTH?

Brmumem cHauasa OyrepOpoasl ¢ 6easiM xnebom. Iro OGyrepbpon ¢ ceipom (BC), ¢ roi-
dacoit (BK) v ¢ Bapenbem (BB). Cronbko ke OyrepOpojioB MOMHO HPHUTOTOBHTL M € YEp-
HbBIM xaebom: UC, YK u 4YB.

Bcero monyuaerca 6 pasabmx O6yTepbpomoB. ITO UHCIO0 MOMKHO HAWTH ¢ HOMONIBIO mpa-
BHJIA YMHOMKEHWUA.

B mamHOM coydae y Hac aBa BHaa XyebDa M TpH BHa AonoJHeHHMU K xmnedy. ITomydaer-
csa: 23 = 6.

Taxoe ke MpaBWJiO AEMCTBYET, €CJIM HMEIOTCA IpeAMeThl TPEX miam 6ojiee THIIOB.

® KomMmGuHaTOpHOE MPaBUI0 YMHOXEHUS A8 HeCKONbKUX MHOXeCTB. YToObl HaTK
YUCNO BCEX YNOpPAOOYEHHBLIX HAOOPOB 2/IEMEHTOB TPEX WM Dojiee MHOXECTB, HYKHO
neperMHOXUTL KONMYECTBA SNEMEHTOB B 3TUX MHOXECTBax.

IMogcEuM £TD DpoEHAnC IR’ DEAMCPS — ICP2CUITACM ICCYASESTBOEHLIC DPCIICTRAIIICH
Hble aBTOMOOMILHEIe HOMepa B HoBocubGupckoii obiacru.

IMPUMEP 2. TocynapcTBeHHBIE PerMCTPAIIMOHHBIE ABTOMOOMIIBHBIE HOMEpPa COCTOAT W3
OykBBI, Tpéx nudp, emé AByx OGYKB H HOMepa permoHa. BYKBEI M IUMPE MOryT HOBTO-
parteesa. Byksel Gepyrcs He Beskme. MoskHo memons3oBaTh Tonbko 12 6yke: A, B, E, K,
M, H, O, P, C, T, ¥, X. (ITouemy umerro aru Oykeei? Ilonmpobyiire moraparsca.) IImudpsr
MoxHO OpaTh mobbie — or 0 xo 9. Homep peruona Ha aBroMobunbHoM HOMepe B Hoso-
cubupckoii obnactu moker 6wITh 54 mim 154.

CKONBKO BCETO MOKHO COCTABHTL PErHCTPAIlHOHHBIX HOMepoB AnA aBTomobmmeit B Ho-
BOoCHOMpPCKOM obaactu?

—
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Byaem paccyxaare Tak Ke, KAK H B NPEeABIAYIIEM IIPHMepe: HepBYI0 OYKBY MOMKHO
B3aTh ogay u3 12. Ilepeyoo mudppy Gepém ommy ms 10, BTOpyro — cHoBa oaHy H3 10
#u Tperbio — cHoBa omny u3 10. Barem paBe OykBbl noapsan. Kampaa sbibupaercsa us
12 paspemrénnsx 6ykB. M maxkonen, Homep permoHa. OH MOKET OKa3aThCA OAHHM H3 JIBYX.

12-10-10-10-12-12-2=2-10*-12* = 3 456 000.

HDMBp PErHOHA HE NpHCBaAMBaeTCA NPOH3BOJIBHO. CHauana BceM HOBOCHGHPGRHM aBTOMO-
OmiaM npHcBamBanu Homep 54, mockoabKy HoBocmOumpckas obmacts siBasercsa H4-m cyOb-
exkroM Poccmiickoit @enepanmuu. BrociemgcTBum, Korja 9TH HOMepa ObINM HWCYepHaHBI, CTa-
nu pnaBathk HoMmep 154. BosmoskHO, ckopo morpebyiorca nHomepa 254 unm 754.

@

Bonpocsi

1 ChopmMmynupyiiTe KOMEBUHATOPHOE MNPaBUIO YMHOXEHWs ANa MNoacyéTta ymucna Kombu-

Hauui NpeaMeToB ABYX MHOXECTSB.

2 ChopmynupyiiTe KOMOUHATOPHOE MPAaBMUA0 YMHOXEHUS [19 HECKOJIbKMX MHOXECTB.

@

139

140

141

142

143

144

145

3apauvl

CKDJ’[BKO MOMHO COCTABHTHL IIap, BLIGHP&HI

a) mepBb # mpeamer us 4, a BTopo# u3 8§ mpeaMeTOB;

6) mepBeiii npegmer u3 6, a Bropoit m3 3 MpeAMeETOB;

B) mepBb # npejgmer u3 15, a Bropoii u3 12 npeaMeToB;

r) mepBerii npeamer w3 10 mpeameTroB, a BTOpOH W3 BCEX OCTABOIMXCA IIOCHE BEI-
6opa repsoro mpengmeta?

CKOJIBKO MOMHO COCTABHTH TPOEK, BhIOMpas:

a) mepBb # npeamer U3 4, BTOpoid M3 8, a TpeTU#d HU3 D IPEIMETOB;

0) nepBbii npeamer U3 7, Bropoit u3 4, a Tperuili u3 9 npeameros;

B) mepBb M mnpeamer U3 o, Bropod uz 13, a Tperuir us 21 npenmera;

r) mepBHIii npeaMer U3 8 mpeaMeTOB, BTOPOU M TpeTHiH M3 OCTABIIAXCH IOCJE BBI-
6opa rpegpIIyIMHX?

B mxome ectk Bce Kmaccekl — ¢ 1 mo 11. Kakapiii M3 HUX HMeeT AOMONHHTEIb-

By 6ykBy A, B, B, I' mmm JI. Hanpumep, xmacce 1A, 7B m 1. A. CKOJIBKO BCero

KJIaccoB B 9TOM mHIKoue?

B aBTOMATHUECKHX KaMepaxX XPAHEHWs HA SKeJe3HOJOPOKHBIX BOK3aJiaX IpPHUMEHSA-

erca mupp, KOTOPBIH COCTOMT U3 OAHOMU OykBbl U Tpéx 1udp. Bykesl Gepyrca ot

A no K, mcxmouas 6ykesl B mw W, a mudpsr Moryr 6mre mobriMmua — ot 0 zo 9.

Hanpumep, J1195.

CKOJIBKO MOYKHO COCTABHTH Pa3JMYHBIX IMHGPOB?

Ha peHb mmKoabi KamLad AesOdRa dGlapida Kamhosmy ManbihKy GIRpBIiTRY,

a Kam/plii MaJdbYUK MOJAPHI Ka)KI0U AeBouKe rBos3auky. Yero 6buio Gonablie —

ODOJAPEHHLIX OTKDBITOK WJIH NOJAPEHHBIX I'BO3AUK?

CocraBnsiorcsa pasimdHble mocaemoBarenabHocTd U3 mudp 0 u 1 (HBoMYHBIE mOce-

poBaredbHOCTH). CKOMBKO CYHIECTBYET ABOMYHEIX IOCIIENOBATENBLHOCTEN AJIHHEI:

a) 1; 6) 3; B) 10; r) n?

Ha nmpméme B mOCOJBCTBE BCTPETHJIMCH JABE AEJEeTAIlAM, B KaXJA0H M3 KOTODPBHIX OBI-

JI0O HECKOJBKO muiuioMaroB (Doxbine omHOTO). KaskAblid AWUIIOMAT OXHOM meiera-

WU IOKaJ PYKY KaKIOoMy MUILIOMaTy BTopoil generanuu. CKolMbKO ObLIO 4JIEHOB

B KaJyKJOH OeNeranum, ecjii Bcero npomsonuio 143 pyxomosxkatmsa?

SNNIEMEHTbl KOMBUHATOPUKHA 51



Viasanue. Eciim B mepBo# jenmeranmy OBIJIO X AHIIOMATOB, a BO BTOPOH — Y,
TO BCero pykomoxkaTtwi ObL10 xy. Ymcmo 143 MOKHO pas3ioKHTh HA HaTYypPaJbHEIE
MHOMKHUTEeNH AByMsA crnocobamu: 143 =1 - 143 u 143 = 11 - 13.

146 Bamuble aaHHBEe B KOMIBLIOTEDE UYACTO 3alMIaloT maposeMm. s mapoas MOMKHO
HCIOJIL30BAaTEL DoNbIIMe W MaJjible JIATHHCKHAe OyKBbI, IU(MPBI, HEKOTOPhle 3HAKH.
Bceerc paspeménnex cuMmBoioB 92. CocraBeTe YHMCJIOBOE BRIpA)KeHHe Ana obimiero
THCJIA BO3MOHIHBIX HEPOHEﬁ, COCTOAIIHX W3 8 CHMBOJIOB. HOJIBBYHCL KaJdbKYJIATO-
POM, BBRIYHCIHTE TPHOJIHIKEHHO ero sHadeHHe.

@ NMepectaHoBku. Pakropuan

HO,E[C‘-IHT&GM, CHKOJMIEKO CYIINEeCTBYEeT pa3HBIX crnocoboB OIOCTPOHUTE Tp'éx JeJOBEK B IIe-
penry. Bocmonbsyemesas KOMOMHATOPHBIM IIPABHJIOM yMHOMKeHHsA. Ha mepBoe MecTo MOMKHO

HMOCTABHTE JIOOOTO W3 Tpeéx desoBeK. Ha BTopoe — moboro ma aByx ocraBmmxcA. M ma
mocJelHee MECTO MOKHO IMOCTABHTH TOJBKO OJHOTO OCTaBIIerocd 4esioBeka. IlepBoro weso-
BEKA MOYKHO BhIOMpaTh Tpemsa crmocobaMu, BTOPOro — IByMs chmocobfaMm, a TDPEThero —

OOHHM-eJHHCTBEHHbLIM crocofomM.
Taxkum obpasom, MBI monyumau 3 - 2 -1 = 6 cmocoGoBR mepecTaHOBKH TpEéX uesoBek. Ha
pucyake 50 moxaszaHBI BCce 9TH CIIOCOOBI.

wr %‘ & i % T
12 19 W
Y v v v
- = s Ll
AHppeir bopue Bnagumup Bnagumup AHApein Bnapyumup  Anppeinn Bopuc
o % 'B; T ﬂ‘ é‘ a 5
7 r o - - -
i) \) \)
: I
- ( v J- " 'f_‘_. }- . -
e, bl bl 2 el n
Angpein Bnagumup Bopuc Bopwuc Angpen  Bnagumwnp Bnagumup Bopuc  Angpei
PucyHok 50

Ecsm niogeit 9eTBepo, TO NEPBBI HOMED MBI MOJKEM IIDHCBOMTH JI0DOMY W3 YeTBEPHIX,
a OCTABIIMECH MOMEpa PACUNeIRPNIUTE IMecTei) criocnbamp mex(y mpems ncrasrpumpes, [To-
ayuaem 4 - 6 = 24 cmocoba mymeparmuu. OcTaércs HAIOMHHUTB, YTO 6 MBI TMOAydYad Kak
3-2-1.

Ilpononskasa paccy:mIeHUA TeM e coocoOOM, MBI OOHADYKHMM, YTO ecJIM JoJeil, HAIIpH-
Mep, ceMepo, TO U3 HUX MOMKHO COCTAaBHTHL 7 *6-:-5:4-3+2 -1 = 5040 pasauunsix nepe-
CTAHOBOK.

MepecTraHOBKOW W3 n nNpeaMeToB HasbliBaeTcs noboi cnocob Hymepaumu aTux
npeamMeToB (cnocob Ux pacnonoxeHus B pag).
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0600muM ToJSyYeHHBIE pe3yabTaThl. ECIIM ecTh n IpeagMeToB, TO YHCJIO CIIocoDOB Iepe-
HyMepoBaTh WX paeaon (n —1)-(n —2)-...-3-2- 1.

dakTopuanom HATYPDANLHOMD YUCAA 7 HARKIBASTCH MDOU3RENEHUE RCAX HATYNAMkHEKIX
yucen ot 1 go n. ObozHa4aetTca ¢axkropuan n!:

nl=1:2+3¢+..(n-1)+n.

Jas roro 4Tofisl B pasiuUYHBIX (QOpPMYJIax He AelaTh UCKIYeHHs Aas gwmcaa 0, nmpuHa-
To comtamenne 0! = 1.
ITonygyaercs, MBI JOKA3AIH TEOPEMY.

® Yucno nepectaHoOBOK n MpeamMeToB pasHo n!.

IIpuBepém Tabnuny daxropuanros or 0 go 10.

Tabnuma 2. darktopuanasl yucen or 0 mo 10

n 0 1 2 3 1 5 6 7 8 9 10

n! 1 1 2 6 24 120 720 5040 40320 362880 3628 800 .

daxropuan n! OBICTPO pacCTET ¢ VYBEIHYEHHEM 0.
Tlosromy nasxke gns 10 mpegmMeToB mepecTaHOBOK OYEHD
MHOIO W BBIIHCATrbL BCEe NMPAKTHIECKH HEBO3MOXKHO.

B anekTpoHHbIXx Tabnuuax dak-
TopUane! BbIMUCASIOTCS C MO-
MOLLBIO DYHKLUUK

DAKTP()

® Bonpochsi

Je =OAKTP(CE)

1 YT0 TaAKo:2 nepecraHoBka? & D
2 Yto Takoe dhakTopuan HaTypanbHOro 4ucna?
3 Yemy pavHO 4UCNO PasINYHbLIX NEepecTaHoBOK W3 Hucno akropuan
n NpeaMeTos? 11 39916800
12 479001600
4 Yemy paneH daxkTopuan Hyna? 3 5227020800
14 87178291200

@ 3apadmn

147 Cama, Baua u Ilers monyumnm mHomepa 1, 2 m 3 jis yuacTHs B COPEBHOBAHHAX.
ITepeuepruTe Tabnuumy 3 B TeTpajk M 3alHIIATe BCe BO3BMOMKHBIE CHOCOOBI paciipe-

AdeJleHU A 3THX HOMepOB MeXNy Yy4aCTHHKaMH.

Tabnua 3

Cama
Bana

Ilers

1-it cmocod  2-it cmmoco6 | 3-i cmoco®  4-i cmocol | 5-i crmoco®

6-i1 crocob
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B aBTocepBHC OZHOBPEMEHHO TNPHEXald 3 MAIIWHBI AJjs peMoHTa. CKOJBKO cyIme-
cTByeT cocob0B BEICTPOUTE HX B ouepedb Ha obcay:KuBaHHe?

CKONBKO ecTh cmocobDOB pa3flaThk OATH XOKKeHCcTaM HoMepa ¢ 1-ro mo 5-i?
VuacTHHKH NBLDKHBIX COPEBHOBAHHI cTapTyioT ¢ wHTepBaJoM B 30 cexymn. YTobsr
ONpPEeLe/IUTh MOPAJOK CTAPTA, CIOPTCMEHBI TAHYT >XKpeOHil, ONnpeesNANIHil HOMep
crapra. CKOJIBKO CYLi€CTBYeT Pa3IMUHBIX MOCNeN0BATeIbHOCTEH BHIXOAA JBI’KHHKOB
HA CTAPT, €CJH B COPEBHOBAHUAX NPHHHUMAIOT YUACTHE:

a) 6 NBDKHUKOB; B) 10 nBDKHUKOB;

0) 8 .ILDKHHKOB; r) B NBIKHHUKOB?

CKONBKO pa3sMMYHBIX IOCJEJ0BATENbHOCTEH (He 003aTeNBHO OCMBICIEHHBIX) MOMK-
HO COCTaABHTEL H3 6yKB cJIoBa:

a) yueOHUE; B) doHADD;
©0) aBrop; )% 6abymna?
Berawcnure snavenue apobm:
51 7! 10! 100! 15! 12!
a) 3¢ ©) 5’ ®) 81 ) o1} ) 131 ar ®) 31 or

BeimmnmaTe Bce HaTypaJbHEIE AenuTesd umciaa: a) 4!; 6) Hl.

Hoxa:xure, 9T0 ecam n < m, To m! gemmrcsa Ha n! Ges ocrarka.

B knacce 30 genosex. Cpemm HHX HeT ABOMX oAmHaKoBoro pocrta. [lo xomamge
VUUTENA (PUIKYJIBTYPEl OHH BBICTPAHBAKIOTCA B OJIHY INEDEHTY B CIYIAAHOM IIOPAMI-
ke. HaiiiuTe BepoATHOCTH TOr0, YTO OHM BCTAJH IO POCTY.

B crpaxoBoii KOMIIAHWUM NPOXOAHT pPeKJIaMHad aKIHUA: KOMIIbIOTED CAy4alHbIM 00-
pasom BeIDHpaeT aBTOMODOHJIBHBIN HOMEpP, W Biajesiel] aBTOMOOWIA C TAKHM HOMe-
POM TmIojiydaeT CEHIKY. HﬁﬁﬂHTE BEPOATHOCTHh TOro, HWTO CYHACTIMBBIM OKaM¥XeTCH
HoMmep «B 845 MA».

Kakosa BepoATHOCTH TOTO, YTO CPEeAH MOCIENHHX YETHIPEX HIH(GP B CEMH3HATHOM
HOMepe TenedoHa ecth muppa 87

Haiigure BepoATHOCTH TOr0, YTO TPEX3HAYHBIA HOMEp CJOYYAWHO IPOesKaomeil
MHMO MAMIHHEL cocToUT u3 1mudp 0, 4 u 5, B3ATLIX B NPOU3BOJILHOM HOPAAKE.
Haiigure BEepoATHOCTHL TOro, 4TO Cpeau TPEX mociegHux nudp ciaydalHoro Tese-
q)(]HHDl"O HOMEepa He OKaXeTCH:

a) mudpor 0; B) nudpp 1 u 6;

6) mudpper 2; r) uadpp 2, 5 u 7.

Kaxkosa BepoATHOCTE TOro, UTO CPeAN MMOCIHEOHUX TPEX nmudp CAyUalHOTO Teme-
thorHOTO HOMEpA:

a) BcTperuTed uppa 7;

0) BerperuTea mudpa 2 mwa nudpa 3;

B) BCTpeTHTCH XOTa ObI ogHa m3 mudp 4, 0 wm 1;

r) Oymer xoTs 6w ogHa W3 mucgp 1, 2, 4 u 9?

JecsaATs NIKOJIBRHMKOB B CIAYUYAWHOM HOPAAKE 3aXOAAT Ha sK3aMeH. KaXapri us
HHUX HazbIBaeT daMunuio (ogHopammiabuner Her). llpeiceparTelh 3K3aMeHAI[HOH-
HOM KOMHCCHH SalUChIBAeT Ha JHCTOYKe (PAMHJIHH B TOM NOpPAIKe, B KAKOM
BXOAAT MKOAbHUKKA. HailifuTe BEPOATHOCTHL TOro, 4To GaMHIMH OKAMKYTCA 3a-
MHCAHBI:

a) B andaBHTHOM TOpAJKE;

6) B mopanke, obpaTHOM anpaBHTHOMY.

TTIABA XIV.



162 ¥V paxrépa B KoMHaTe focKa ¢ Kpioukamu. Becero 12 kpioukoB, a Ha HuX 12 xmo-
E yeir. Jlocka ymana M KJIOUHM pacCchIIajJHuch. Baxrép cobpay KI0YM H pasBecHJ HX
B ciaydaifHoM mopajake. KakoBa BepOATHOCTH TOIO, 4TO:
a) KasKAbIil KJKY BHCHT Ha CBOEM KpIOYKE;
6) xoTa HBI OJUH KJOY BUCHT HE HA CBOEM KPIOUKE;
B) /Ba ONpPENEJEHHBIX KJIOYa MepenyTaHbl MECTaMH, a OCTAJIbHBIE BHCAT Ha CBOUX
KPprovrnax;
I‘) pDBHO OIHH KJKOY BHCHT He Ha CBDE‘M KPpHOYKe, a4 OCTAJbHBIE — Ha CBOHX.
163 Cnoso «AIIEJILCUH» mammcanmm Ha TOJOCKe KAPTOHA W PaspesajH MOJOCKY HA
6ykBBI. leBouka, Wrpas, BBELIOKHJIA OVKBBRI B pAA B caydaiftHoM mopaake. Hadmn-
Te BEPOATHOCTH TOro, 4ro noayudwnock ciaoso «CITAHWUEJIb».
164 Haiigure BepoATHOCTH TOTO, YTO CPEIM MOCHEAHHX UETHIPEX Nu@p CAy4allHOro ce-
MHA3HAYHOIO TejehOHHOTO HOMEpa ecTh poBHO oauHa nudppa 1 u posHo ogma mud-
pa 7.

X

@ Yucno coYetaHU U TPEYrosibHUK
NMNackansa

INPUMEP 1. Iz Tpéx HMrpokoB, 3asfiBJeHHBLIX HA TeHHHCHBIH MAaT4, HAJ0 BHIOpPATH ABYX
JUIsl BHICTYILJIEHHUA B NapHOM paspsape! (HopanoKk UrpokoB He BaskeH). CKoOJBKMMH crocoba-
MH 3TO0 MOKHO C/JeJaTh?

Pemenne. O603HAYHM HUTrpoKoB pasiauuHeIMH Oyxeama A, B, C @ BrImumem Bce BO3-
MOYKHBIE KOMOMHAITAH:

AB AC BA BC CA CB

Crauana bl Opasm urpoxa A u gobaBnaam K HeMY B Iapy eulé OJHOTO M3 JABYX OCTAaB-
muxca HrpokoB. Tax moayumiamck nepeble aABe mapsl AB m AC B mamem cmucke. 3arem
MBI B3AJI4 Mrpoka B m K Hemy pofaBasyim OofHOr0 M3 ABYX ocTaBmuxXca. Taxk moaydmianck
napsl BA u BC. Hakonern, mepBsiM moctraBuid urpoka C u no6aBisanm K HEMY OTHOTO M3
ocraBmIEXcA HrpokoB. [Tonyumnm mocnemame aee mapsl CA u CB.

OpHaKO CpefH MOJAYUEHHBIX TAKHM o6pazoM KOMOWHAOWI TOJNYUYHUIHCH TIEePECTAHOBKH OI-
HO#l | Toii ke mapel. Hanpumep, AB u BA — aro onHa u Ta ke mapa. CoBnagamwTr U Apy-
rue napsi: AC u CA, a takixe BC u CB. Takum obGpasoM, BCero pasiuyHbLIX IIap TpPH:

AB AC BC

Ob6iee uwmemo wombmuamui 6yke A, B u C coxparunoce 8 2 pasa. 3T0 IPOW30ILIO TO-
TOMY, 9TO H3 ABYX PasHBIX OYKB MOKHO COCTABHTH DOBHO JBe HE€PECTAHOBKH.

INPHMEP 2. CkonpkmMu cmocobaMm MOKHO BEIOpPATE ABYX HIPOKOB M3 YEeTHIPEX 3afAB-
JIEHHBIX Ha MaT4d?

Pemenne. O6osnaunm urpoxos A, B, C u D. Hauném, Kak ¥ B OpeIbIIYIIEeM IIpPHMEpE,
cocraBafaTh napsi. IlepBoro urpoxka Mbl MoseM BwIGparTh deTeipbMsa cmocobamu. Bropnim
K HEMY MBI MOJKEM B3ATH JIOOOro M3 OCTABIIMXCH TPEX:

AB AC AD
BA BC BD
CA CB CD
DA DB DC

' IlapHBIit paspsan B GONBIIOM TEeHHHCE — BTO WrpPa «JBOe HA [JBOE»: MAPA MIPOKOB HIPAET IPOTHB
napel CONePHUKOB.

[=—ri
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Ionyunrnocs 12 komOmmanmmii. IIpm »ToM, Kak W B HNpeABIAVIIEM IpHMepe, KasKaasa Iia-
pa mocumTaHa ABaKALI. 1I0sTOMY pasIMYHBIX Hap Bcero 6:

AB AC AD BC BD CD

Yucno cnocoboe, KOTOPbIMM MOXHO BbiDpaTte POBHO k& NpegMeToB M3 MHOXECTBa,
B KOTOPOM n NPeaMeToB, Ha3biBAETCS YMCNOM cOoYMeTaHuid u3 n no k n obosHauva-
etca CF (umtaetca «us u3 3H No ka»).

Jlo cux mop MBI YyCTAHOBHUIIM, YTO C§ =3mn Ci = 6. Kax 6bITe B Apyrux ciayuaax?

Ecam umcsio n HeGONBIIOE, TO UHCAO codeTanwii Ch MOIKHO B3ATh M3 TPEYTONLHOM
TaGNIUIBI, KOTOpas HasblBaeTca TpeyroabEukom Ilackana’.

O0b1yHO TpeyroapHuk Ilackansa wuzobpakailoT B BUe paBHOOeApPeHHOI'0 TpPeyroJibHUKA,
HOYTOMY CTOJIOIBI B TPEYIOJLHHKE MOJNYIAIOTCA HAKJIOHHEBIE. Ymcio Cf: CTOHT B N-H CTPOKEe
u B k-M cronSue. Hanpumep, urobsr maiitm Cj, MOCMOTPHM, KakKoe YMCJIO CTOWT Ha Iepe-
ceyeHnHn 6- ¢cTporkm m 4-ro cronbdbma. 9to ymcno 15. 3HagwmT, C'é = 15 (puc. 51).

1 i
Yrobbl HAWTKM 4uCno couveTa- M 4 Fexarler,
HUA C MNOMOILBLIO 2NEKTPOHHON
Tabnuupl, Y,106HO WCNONBL30- 2z 1
BaTb (YHKUWIO 1 3 3 1
YUCTIKOMB() 1 4 6 4 41

6-acrpoka 1 6 15 20 15 6 1

®  Jfx =HMCIIKOMB(E3;E2)
1 7 21 3 3 21 7 1

v - F 1 8 28 56 T0 56 28 8 1
K 4 1 9 36 84 126 126 84 36 9 1
N g 1 10 45 120 210 252 210 120 45 10 1
C(N.K) 126

PucyHok 51. TpeyroneHuk lMackansa

® Crontiubl U CTPOKM TpeyronbHWka lackans HyMepyrlTcs Ha4yMHaa C Hyns.

n!

e
Ecim umcao n BeIMKO, TO JVYIIE MOJB30BaThCA (popmvmoi CF = m

IIPUMEP 3. Haiigém Cj.

9! _ 9!=9876:126'
41(9 — 4)! 4!-5! 1-2-3-4

210 Ke 3HAYEHWE MOXKHO HailTh B TpeyroibHuke Ilackana (cm. puc. 51) Ha mepecedeHUH
9-it crpoku u 4-ro croabua.

Br1, maBepHOe, ofpaTHIH BHMMaHHe Ha TO, YTO KayKJasd CTPOKa TpeyroabHHKa Ilackana

Pemenne. (lo dopmysae momyuaem Cj =

- . 0
HAYMHAETCA W 3aKaHYMBaeTcs eAuHHUIEH. Jro He cayuaiino: C, = 1, DoCKOJBKY BBIOpaTH
0 mpegMeTOB MOMKHO €JHHCTBEHHBIM CIIOCOGOM.

' Ymenosoii TpPEYyTONbHHE, COAEPKAIANA YHCJIa COUeTaHMUi, U3BecTeH o KpaiiHei mMepe ¢ X B. B apab-
CKMX TpyZax oH noasisercsa He moaxe XII B. B Hpame ero masmiBaioT TpeyroasHumKoM Xaiama,
B Kurae — rtpeyronsaukoMm fua Xyssa. Mel HassiBaeM 3TOT TpeyroibHHK TpeyroasHukoMm Ilackansa
no uMeHH (dparnmyasckoro yuenoro Baesa Ilackansa, xoropeiii B cepeaune XVII B. magan «TpaxTar 06
apupMeTHYECKOM TPEeyroJIGHHKe», IIe MoAPOOHO OMHCAJ €ro CBOHCTBA.

E——
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Tax ke C, = 1, moToMy 4UTO BBHIOpaAThH BCe NI TIPEAMETOB H3 N HMEIOUIAXCA MOKHO TOMKE
TOJBKO OAHHM CIIOCOOOM.
Bonpochi

1 Y710 TAKOE YMCNO COYETAHWIA?
2 Kak 0D03HauyuTh 4UCcno co4eraHun M3 6 no 57?

@ 3apauum

~J
(4]

Myxa monsér 1mo npoBOJIOUHOH peléTKe 13
ToukH A B Touky B (pumc. 52), mBurasch

Bcé BpeMA BOpaBo HWJIMA BHU3. CKOJBKO A
PasSMHYHLIZ ME&DIIpYTCB MOXeT EmODPaTL !
myxa?

VYrasanue. B cayyae a), xak Obl HH IOJ3-
Jia Myxa, OHa OOJIJKHA cjaenars Bcero 6 1ma-
roB: Tpu mara sopasBo (II) m Tpm mara
saHE3 (H). Mapmpyr Myxm MOKHO 3allHCATH B B
B BHJE IIOCIeJ0BATE/IbHOCTH IIIEeCTH OYKB. PucyHok 52
Hanpumep, ITHITHHII.

Takum obGpasom, BOIIpOC CBOAUTCHA K TOMY, CKOJIBKO CYHIECTByeT cnocoGoB paccra-
BuUTh TpH GykBel II B mociemoBaTenpHOCTH mIecTH OyKB.

165 Haigmre:
3 2 5 3 o 8 8
a) Cy; 6) Cs; B) Cr; r)* Ciy; n)* Cig; e)* Cis.
166 CpaBruTe uHCcHa:
a) Cs u Cj; 6) C7 u Cx; B)* Ci m C3Y; r)* Cy; u Cl,.
167 Haiigure smauenwue:
a) C; 6) C5; B) C3; r) C3t; 1) Clos; e) Cioi-
168 Ckompko cymecrByer cmoco6GoB BeIOpPaTh OAMH 00BEKT M3 COBOKYIHOCTH:
a) 50 mpeameTos; 6) 67 npeanmeros?
169 Cxonpkmvu cnocobfaMu MOMXKHO BhIGPATH:
a) 49 npeameros us 50; 0) 64 npexgmera uz 657
170 Crompkmvm cnocobaMu MOMKHO BhIGPATH:
E a) 7 npenmeroB us 9; B)* 4 npegmera nz 12;
6) 2 npenmera us 6; r)* 5 npeameros us 13?7
171 Cxonpkmmu crnocofaMm MOXKHO OTOGpPATH CTAPTOBYIO IIECTEPKY HMIDOKOB B BOJel-
@ OOJIEHOM MaTUe, ecJM BCero B KOMAaHe:
a) 10 urpoxos; 6)* 14 urpoxos?
172 IlpepnpmEEMaTeNs XOUeT OTHPABHTH PeKJaMHbIe 00baABIeHHA B 3 rasersl. CKoIb-
E KHMH cIocof0aMW MOKHO BBIOpPAThL 9TH 3 raseThbl HM3:
a) 6 raser; 0) 7 raser; B) 10 razer?
173 Cxkonbko cymecTByeT cnocoG0B COCTABHTH ABOMUYHYIO MOCHEJOBATENBHOCTh M3:
a a) 5 eguauL 1 4 HYyJel; B) 2 HyJseill u & eauHHUL;
0) 3 eqnuu 1 7 HYyJIEH; r) D HyJed U O eguHHIL]?
174 Cxonpko cymecTByeT IOCJIeN0BATENLHOCTeH M3 mecTH OYKB, B KOTOPBIX:
a a) Tpu OykBbl ¥, ocranbhbie Oyksor H; a) 6)
6) nare Jyks ¥, ocranbubie Oykser H? A
1
—
X%

—
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CKOJBKO CYIIECTBYET MOCAeTOBATEILHOCTEH, B KOTOPHIX 4 OYKBEI ¥, a OCTANBLHEIE

oykBbel H, ecim Bcero B mocieoBaTeIbHOCTAX:

a) 11 Oyks; 6) 12 Oyks; B) 15 Oyks; r) 20 GykB?

B JnoTepee pasbIrpblBaeTCA HECKOJIBKO BBHIMTI'DHIIIHBIX HOMEPOB M3 00Iero KoJmdecTBa

HOMepOB. CKOJILKO BCEro CylecTByeT KOMOMHAIMI BLIMIDBIITHLIX HOMEDPOB, €CJIH:

a) paasirpeIBaloTCA 5 HOMepOoB u3 36; 0) passirpeiBaroTca 6 HOMepor u3 49?

Opso Bpemsi Oblna monyiasipHa Jiotepes «Yectnas urpas. B Omnere norepem ume-

ercsa 20 zakpeiTeIX OyKB, poBHO 10 W3 Hmx — OykBel cioBa «ABTOMOBWJIbs».

Bykprl pasbpocasbsl caydaiiaeiM obpasom. Ilo mpaBmnam JoTepen, ecJi BJajesiel]

omiera, oTkpbie posHO 10 OykB, oTKpoer Bce OykBbl cnoBa «ABTOMOBWJIL», To

OH BBIHIDBLIBAET MANIUHY.

a) Cxounbko Becero cymectByer crnocoboB oTkpreiTe 10 Gyks?

6) Crxosbko cymectByerT cnocoboB oTkpelTe 10 GykB Tak, 4ToOBI BEIMIDATH ABTO-
MQbUnL?

B) KaxoBa BeposTHOCTH BBIMIpaTh aBTOMOOMIBL?

B rpyome naTe yenosek: Banmsa, Cama, Mama, Tass u Kona. Ilo »xpebuio nBoe u3

HUX BbIOpaHbl AeskypHbIMH. Hailinure BeposTHOCTL TOro, 4ro 3ro Bansa u Tansa.

B amruke 4 KpacHbix u 2 xénreix Guiaikka. U3 Hero maymauyy uasBiexaiorT 3 Qiiask-

ka. KakoBa BepoATHOCTH TOrO, ¥TO BCce 3TH (UiasKKm KpacHbie?

Jna yuacTHs B TeJeBHKTOPHHE cJydaiHbIM ob6pazom BrIGHpaloT 3 HIPOKOB H3

8 nperengentos. KakoBa BeposaTHOCTH TOro, uro OyayT Beibpansr 1-#, 4-it m 8-i

UIpOKH?

B tupaske norepen «ConoptinoTo» paseirpbiBajiichk 6 caydailHbIX HOMepoB H3 49.

a) B knaorkomenuu «Crnopmioro-82» rnmaBHBIN repoil 3auéprmBaer Homepa 1, 2, 3,
4, 5 u 6. Halijure BEepOATHOCTH TOTO, UTO B THPAYKE BBIMIDAIOT WMEHHO 3TH
MI€CTH HOMEPOB.

0) KakoBa BepoATHOCTE TOro, UTO B THpPasKe JOTepeH BeIHrpanT HoMmepa 4, 28,
17, 8, 12, 32?7 Ornuuaercsa JH OHA OT BEPOATHOCTH BHIMIpbINAa KoMbmHammm 1,
2, 3, 4, 5 u 67

Ha pBepu ycTaHOBJIEH KONOBBIM 3aMOK ¢ kHonkamu. Ha kxmonkax wusobpaskeHbl

magpper or 0 mo 9. YroOBI OTKPHITE ABEPEL, HYKHO OJHOBPEMEHHO HAYKATHL TPH

KHONICH HEeHW3BeCTHOTO HaM Kojaa. HailiinTe BeposTHOCTHE OTKPHITH JBEPH C MHePBOIii

IONBITKHA, HAXKAB TPH KHOIKH HayJady.

Ha xausxkHOI nmoake 6 pomanoB M 4 HoBecTH, PAacIoJIOKEHHBIE B CJIYYaWMHOM IO-

panke. C nonku cHanu 7 nepBbiX nonapuimxcda xpwr. [Tainnre BepOATHOCTH TOrO,

ITO Fa TOJKE OCTAIHCH:

a) TO.ILKO IOBECTH; 6) TOIEKO pPOMAaHEL

Viazanue., a) OneMeHTAPHBIM coObITHEM OyJeM cYHTATh KOMOMHAIHI0 M3 TPEX

OCTABiGHAXCA EHa HohaKe Kikl. DCerc TanhX KomGadail:di C?o. CGOLITHIO «OCTaRKUCh

TOJMBKO TOBECTU» OIAaronpuATCTBYIOT Cj:’ aJeMeHTapHbIX CcOOBITHI, MMOCKOJBKY II0-

BecTell Bcero 4.

H:IBBCTHD, gT0o nocjiefHHe YeThIpe I[K(l]pbl B CeMH3HAYHOM TEJIBIIDOHEOM HOMeDe

HekoTroporo abomeHTa — »T1o 1, 2, 3 m 4. HajliiuTe BepoATHOCTE TOTO, YTO HOMEP

oxkaHYHBaeTcAd Ha 43 mam 34.

B nmaprum us 15 geraneit 3 geranu OpaxosanHble. Iloxkynarens npuobpén 5 mera-

neii. Haligure BEepOATHOCTH TOTO, YTO CpegM HHUX:

a) HeT HH ONHOM OpaKOBaHHOI; B) poBHO 2 GpakoBaHHEIE HETAJIH;
0) ectp xoTA OB onHA GpakoBaHHAM; T) poBHO 3 OpaKoBaHHBIE IETAJIH.
TNABA XIV.



feomeTpuyeckas
BEpPOATHOCTD

MHorpga cny4anHbii OMbIT MOXHO NpPencraBuTb
KaKk BblIOOp TOYKM W3 HEKOTOPOW ¢uUrypbl Ha
MNIOCKOCTU WM U3 MNPOMEXYTKa Ha MNpPsMon.
B Takom onbiTe kaxaoe otaenbHoe anemeHTap-
HOEe COObITUE WMEET HYNEBYID BEPOATHOCTD,
noatomy o06bi4HLIN cnoco® noacyéta BeposT-
HOCTEeM He noaxoawt. Ha nomouwbs npuxogut
reoMmeTpuyeckasl BepPosaTHOCTb.

WUHTEepecHO, 4TO B reoMeTpuyeckux CrydyamHbIX
onbiTax yaobHO cuuTtatb, 4TO COObITHME U Dury-
pa — 9T0 OOHO U TO Xxe. BeposarHocTM Ha
NJIOCKOCTU WU3MEPSAIOTCA OTHOLUEHMEM MoLla-
nen puryp, Ha npsmMom — OTHOLWUEHUMEM OJIUH
NPOMEXYTKOB.

62 BeiOop TOYkKM u3 durypsl
Ha MJIOCKOCTWU

63 BbiOop TOMKM M3 OTpes3skKa
M AYyrn OKPY>XHOCTHU



@ BbiGop TO4YKM U3 DUrypbl Ha MNNOCKOCTHU

BriBaeT Tak, 4TO KaKOM-TO OTAENbLHBEIM ITHKCEJb HAa 3KpAa-
He KOMOBIOTEPHOTO MOHHUTOpPA HIM cMaprdoHa NepecTaer
paborars. Torza mHa bsKpaHe NOABIAETCA UYEpHAsA TOYKA
(puc. 53). MosxHO HOCTABUTL BOIIPOC O BEPOATHOCTH TOTO,
YTO HEeHCHPABHBIH NHKCeJb IOINANET B ONpeJeJeHHYI 00-
JIaCTk 2KpaHa.

Ilukceneit ma sxpane MoxeT ObITh OOJbIIe MHUTHOHA.
PucyHok 53. HeucnpagHbiii VYmobro cumTaTh, WTO MBI HMEEM [eJI0 ¢ TOYKOH, BRIOpaH-

NMUKCEesNb Ha AKpaHe HOH ciayJaidHbIM 00pasoM M3 NMPAMOYIOJbHHKA.

roMnkiDTopd ITPUMEP 1. PaccMOTPHM OMNBIT: W3 NPAMOYTOJBHHKA CO

cropoHaMu 3 ® 4 BpIOHpawT cAy4YaWHYI TOUKy (puc. 54).
KakoBa BEpoATHOCTH TOro, 4TO 9Ta TOYKa HONANA B JIEBBIH
4 HHKHHI KBaapaTr co cropoHon 17

B oroii samade pedb HAET 0 TAK HA3bIBAEMOH reoMeTpH-
YeCKOM BEPOATHOCTH. JJIEeMEeHTAPHBIMHA COOBITHAMH B 3TOM

F 3 CAYIAaHHOM OIIBITe ABJAITCA TOYKH NOPAMOYTroabHHKaA. HX
0eCKOHEYHO MHOTO, WM BEPOATHOCTh BHIOpATh KaKIYI0 KOH-
*Q KPETHYI0 TOYKY paBHA HYJIIO.

Mbl CTONKHYIMCL C OMLITOM, B KOTOPOM 3nemMmeHTap-
\ Hble CODbLITUA WMMEIDT HYNEeBble BEpPOSATHOCTWU, HO He
P“CYHOK 54 ABNAKOTCA HEBO3MOXHbLIMW.

1

OmnpenennTs BEPOATHOCTH CODBITHIL B 3TOM OMNBITE C TIO-
MOIIBID CYMMBI BEepPOATHOCTEH 3JIeMeHTAPHBIX COOBITHH
Henb3st. HyseH apyroi croco0.
Paccmorpum 6Gosee ob6mimit omsiT. Ha mrockoctu pgana
durypa F, xoropas HMeeT HeHYJEByIo mimomans. Mz dury-
F pel F BeIOMpaoT OAHY caydaiiHyi Touky. KakoBa BepoaT-
HOCTh TOr0, 4YTO BhIOpaHHASA TOYKA IIPUHAJIEKHAT GQUry-
pe G, Koropaa cogep:kutTca B ¢purype F (pme. 55)7?
OTBeT B3aBHCHT OT TOro, Kak MBI MOHHMAaeM, 4YTO TaKoe
«cIydaifHO BbIOpaHHaA To4YkKa». Ecam MBI cuMTaeMm, 4TO Bce
Pucywok 55 TOYKH [JOJKHBI ¢HMETh PaBHBIE IMIAHCBI», TO HYKHO IIPH-
HATH CHENVIO[ee MPABUIIO:

® BeposITHOCTb CODBLITUA «BblOpAHHAs TO4YKa MNPUHALANEXUT Urype G» NpaAMo Nponopumo-
HanbHa nnowaau éurypsl G U He 3aBUCUT OT pacnonioxeHuss u Gopmbl Gurypsl G.

Mer 3HaeM HaBepHAKA, 4TO TOYKa Bbibupaerca us durypst F. ITostomy cobbiTHE «TO4YKA
OpuHaLIeKAT Gurype F» ABIseTcA AOCTOBEPDHBIM H €T0 BEPOATHOCTE pPABHA eIHHHIE:
P(F) = 1.

Ilpu TakomM moaxoje Mbl, IO CYTH JieJia, OTOXIecTBAsAeM (He pasiuyaeM) CJIy4alHBIE CO-
OBITHA W TEOMEeTPHUYEeCKHe (QHUryphbI, MO3TOMY COOBITHE M COOTBETCTBYIOHIYIO eMy (urypy
MeI Oymem HaseIBATE OgWHaAKOBO. IlomBeném wmTor.

=
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(D MpaBuno BbIMUCNIEHUS TeOMeTPUYecKoi BepoaTHocTK. MycTs ua durypsl F npouns-
BOAUTCSH Chy4aiHbIA BbiBOp To4kW. BepositHOCTL cobbitusi G «BblBpaHHas To4ka npw-
Hagnexut ¢urype G, KoTopas cogepxurca B ¢urype F», pasHa

_Se
P(G)= Sy’
roe Sy U S — nnowanun duryp F u G COOTBETCTBEHHO (nnowans durypel F aonxHa
ObiTe BOrbilue Hyns).

Bepuémca k upumepy 1. Purypa F — npamMoyroJbHHK co cropoHamu 3 u 4 (cMm.
puc. 54). Cnegorarensno, Sy =3 -4 = 12.

KBagpar (, pacnosiokeHHBIH cJleBA BHH3Y B HPAMOYTOJBHHKe F, 10 YCIOBHIO HMeeT
amuHy ctopoHe! L. IToatomy S, = 1.

S3Ha4YMT, BepPOSITHOCTH TOTO, YTO TOYKA Momajia B KBagpar (7, paBHAa

@) =22 =2
PlG) = S_F = 12"

Pemasg Taxkue 3amauu, Mbl OPEANOIATAeM, YTO «IIAHCHE J000H TOYKH OJUHAKOBLI».
B GonbUIHHCTBE 2JIYYAWHLIX OOLITOE 3TO HEe TAK, HO IPH ONPEeAENIEHHBIX YCJIOBHIX MOYKHO
CUNATATh, UYTO HaIUe IpeAIoJoKeHHe HeJasleKO OT MCTHHEIL.

PaccmoTpuM, HampuMep, CTPeNKa, KOTOPbIH MOMKET IIOHNACTh B J000E MeCcTo MHIIEHH.
OH cTpensier He B caydallHOe MECTO, a LEJHTCHA. SHAYHUT, BEPOATHOCTL MONACTL B IeH-
TPaJbHBIH KPYI MHIIEHW HECKOJBKO BBINIE, UeM BEePOATHOCTH MOMACTE B TAKOH Ke KpyT
TAe-To ¢ Kpaio.

Ho mpeacraBmm cebe, 4To MHINeHb Majia, CTPENOK HAXOOHTCHA HAJeKO OT Heé, a CIy-
yaifHOEe pacCeuBZHHE IYJb BO BpemaA cTpeibObl BeJMKO (0HO BBI3BAHO BeTPOM, OMIHOKONA
OPHIEJIHBAHHA, pPA3OTPEBOM PYIKEHHOro crBojya # aApyramu ¢axropamm). Ilpu atux ycio-
BHAX MOXKHO CUHWTATH, UTO BE€POATHOCTH MOMACTH B KaKyIO-TO YAaCTh MHIIEHH TJABHBIM 00-
PasoM 3aBHCHT TOJbKO OT ILIOIIAAHM 3TOM YacTH M OYeHb MAJO — OT METKOCTH CTpeJKa.

IIPHMEP 2. Crpesiok cTpeiser H3gajieKa IO KPYIVIOM MHIIeHHW auamerpom 5 cm. Wa-
BECTHO, UTO CTPENOK IOIaJ B MHINEeHL, KoTopad pasbmra Ha Tpm 30HEHI (puc. 56). Pagmyc
IeHTPAJMBHOM KPVIOBOH 30HBI paBeH 1 cM, cpeHsAA M BHENIHAA 30HBI — KOJBIIEBBIE, OHH
HMEIOT OJMHAKOLYyI0 mupuHy 2 cMm. Hailiiém BepoaTHOCTL TOT0, YTO CTPEJIOK NOMAJ BO
BHENIHIOK 30HY MHUIICHH.

Pemenue. (I)Hrypoﬁ F B onmpcaHHOM OIIBITE ABJAESTCS MHINEHB ILJIOIIATBIO

Sp= 52 - n=25n cm’. Pt
@durypa G — BHeIIHAA 30HA, T. €. KOJIBIO, YV KOTOPOIo
paguyc BHeIIHeil CKpy:#:HOocTIz pazed & oM, & EHYTDCH
Hed — 3 cm. Ilnomaas 30HBI paBHA PAa3sHOCTH ILIOIAAEH
ABYX KDPYTOB: e 2 em
Se = 25m — 91 = 167 (cm?).
Se 161
Cneposarensuo, P(G) = T 0,64.

HE[OI",IL& JJIsi MOMCEKAa BEpOHTﬂOC‘]‘Eﬁ HEe HYKHO 3HATH ILJIO-
manu (Guryp, JAOCTATOYHO YMeTh HAXOAWTH OTHONIEHHA WX
IJIoIa e. PucyHok 56
—]
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IIPUMEP 3. Uz tpeyromsauka ABC ciayuaiiHBEIM o00pa-
3om BeIOHMpaeTca Touka X. HaiigéMm BepoATHOCTHE TOTO, UYTO
OHA NPHHAMJIEKUT TPEYIrOJbHHUKY, BeDIIMHAMH KOTOPOrO fAB-
JAIOTCA CepeauHsbl cTopoH Tpeyrombauxka ABC (puc. 57).

Pemenne. CTpenHne JUHUA pasbmBaoT TpeyroabHUKE ABC
HA YeThIpe PABHBIX MAJLIX TPEYroJbHHMKA, IUIOMAAL KarkKIo-
ro m3 KoTtophbx obozHauuMm @ (cMm. puc. 57). 3Hauwr, mino-
manaes Tpeyro.abHEKa ABC B 4 pasa 6Goneme: S,pe = 4Q.

HuTepecylomee Hac co0ObITHE COCTOHT B TOM, 4YTO To4uka X
OpUHALJIEKAT MajsoMy TpeyroabHuky MNK. Bepoarmocts PWCYHOK 57

aToro cobsrrma pasaa P(MNK) =

@

@

Sung @ 1

Bing 49 &

Bonpocsi

1 Kakve cobbiTus paccMaTpuBarOTCs B OMNbITE, COCTOALEM B CNy4alHOM BblGOpe TOYKK

dUrypbl Ha nNNOCKoCTU?

2 Touky BbIOMPAIOT M3 HEKOTOPOoW AaHHoW durypsl. OT 4ero 3aBUCUT W OT Yero He 3a-

BUCUT BEPOATHOCTb nonagaHwsi BblbpaHHOW ToukM B (Urypy, COLEpPXallylcs BHYTPW
DaHHON Durypsi?

3 Hanuwute dopmyny OM8 BEPOATHOCTK rnonajaHvs seibpaHHoOn Toudku B durypy G npw

BbibOpE TO4YkM U3 durypbl F, coaepxatiein s cebe durypy G.

4 Touky Hayaavy BblOMpawT u3 kBagpata ABCD. KakoBa BEpOSITHOCTb TOrO, 4TO Bbl-

6paHHaa To4ka NPUHAANEXUT TpeyronbHuky ABC?

3apaun

187 Brayrpu tpeyronbauka ABC cayuaitmeim ob6pasoM BelOMpaeTcs Touka. Haitamre

BEpPOSTHOCTL TOIO, YTO 3TA TOYKA nonana B TpeyronbHuk ABM, rme AM —
mMepuaHa TpeyroabEura ABC.

188 Uz mpamoyronsamka ciayuaiiHeIM o6pasom BeIbupaerca Touka. Hailifure BeposaT-

HOCTE CODBITHSA:
a) «ToUKa TPHHAMLJIEKHAT poM0Oy, BepHIMHAMH KOTOPOrO CIV3KAT CepeWHbLI CTOPOH
IPAMOYTOJBEHHKA »

6) «TOYKa NPHHAAJEHNAT TPEYIroJbHHEKY, BEDIIHHaAMH KOTOPOTO CHAY AT OBE COCel-
HHEe BEPIIHHBI IPAMOYIoJbHHKA H TOYKA [epece4dYernHusa ero ﬂHaPDHaﬂeﬁ?.

189 B ks are c aiineiM oOpasoM BeIOuHpaercsa Touxa. Halfigure BepoOATHOCTL TOTO
an Iyd p bi | ’

&)

9TO TOUKA NPHHAJJIEIKAT BIACAHHOMY B 3TOT KBajpaT KpPyTy.

190 B kBagpare ABCD cayuaiiHeIM obpasom BeiGmpaercss Touxka X. Haiisure BepoaT-

HOCTH TOTO, YTO 9TAa TOYKA HPHHAMIEKHT TpeyroabHHKY ADM, rhne Toura M:
a) cepeguHa ctopoHEl CD;

6) memnt orpesork CD B orHOmeHun 1: 2, cunrada or Touku C;

B) gemuT oTpe3oKk CD B OTHOINEHWH M : N, cauTasds oT Touku C.

191 B kBagpare ABCD cayuaitasiM o6pasoM BbiOupaercsa Touka X. Hailigure BepoaT-

62

HOCTHL TOr'0, YTO 9Ta TOUKA IpHHAANEHKHT Tpanmemuu AMCD, rne Touka M:
a) cepenuna cropous: BC;

6) zemur orpesoxk BC B orHOmenun 1 :2, cuurasg or Touku C;

B) aenur oTrpe3ok BC B oTHOWIEHHH M : R, CUHTAA OT TOUKH B.

FMABA XV.



192 B xpyre cayuaitHsEIM 06pazom BeIGHpaercsas Touka. HaiiiuTe BepOATHOCTH TOTO, UTO
E 9TA TOUYKA IMPHHAIJIEKHT:
a) BOMCAaHHOMY B KPyr' KBaapary;
0) BOMCAHHOMY B KPYI' PABHOCTOPOHHEMY TPEYTOJBHHKY.

193 B npamcyronsauke co cropoHamu 6 cm m 20 cM HapHcoBaHBI JBa HellepeceKaro-
MHUXCA Kpyra auaMeTpoM 3 cM kKasablii. Haliiure BEpOATHOCTH TOIO, YTO CJHAYYAN-
HO BhIﬁp'iHHaﬁ TOYEA 3TOro OpAMOYVIroOJbHHEA:

x-l-l
X1

a) He TMPHAHAMIEKHAT HH OFHOMY H3 3THX KPYTIOB;

6) He TPUHAMLIEIKAT XOTA OBl OMHOMY H3 ITHX KPYTOB.
194 Byparmmo mocagm;i B meHTpe KBaJpaTHOTO JHCTA GyMarm co cTopoHo# 22 cM Kpyr-
ayio Kaskcey paguycom 1 cm. Cpasy mociae atoro BypaTWHO mocagmn emé ofHY Ta-

KYI0 e EKJIAKCY, KOTOpad TaK}e [NeJJHKOM OEKa3aJlack Ha JIMCTe. Haitnure BepoAT-
HOCTH TOTO, YTO 2TH [Be KJIAKCHI He COIPDHKACAIOTCH.

x-l-l
X1

195 Mosery amamerpom 2 cM Hayzauy OpocaloT Ha IIAXMATHYIO HOCKY CO CTOPOHOIX
kixerkn 3 cm. KakoBa BepoATHOCTEH TOro, UTO yHaBImad MOHETA IEJIHKOM IIOMECTH-
Jach B ONMHOH KJeTke?

s-j-l
X1

@ BbiOOp TO4YKM U3 OTpe3Ka
N OYTU OKPYXXHOCTU

BuiOOp TOYKM M3 OTpe3ka

Crny4adiHYI0 TOYKY MOKHO BRIOMpATH He W3 (GHUIYpHI HA MJIOCKOCTH, a M3 OTpe3kKa. Bask-
HBIM NPHEMEp TAKOTO SKCIePUMEHTAa — CPOK cay:0bl HOBOro npubopa (ckaxem, MOOHIBHO-
ro renedgoHa) ao neproii nmonomru. Hosble TenedoHbl J0MAIOTCHA pexe, ueM cTapble, IIO-
ITOMY IIOJIOMEKA I TeUeHHEe IepBoro rojga CJIy}KﬁBI MeHee BepoATHaA, YeM B TeUeHHe BTOPOTro
uira Tpersero. Eo ecam orpaHMYHATHCA HEOONBIIHM NEePHOJOM BpPeMeHH, TO MOIKHO CYH-
TATh, YTO TeJedOH MOMeT BBIHTH H3 CTpOoA B JIOO0I MOMEHT 3TOr0 IEPHOJA «C PABHBIMHU
HIAHCAMH » .

PaccMOTpHM OOBIT, KOTOPBIM COCTOHT B CJHyYailHOM BbIOOpe ogHOH Touku X W3 OTpes-
Ka MN. DneMeH"apHBIMHA COOBITHAMH CIOYFKAT BCe TOYKNM OTPe3Ka.

Ilyeres otpesowx CD copep:xkurca B orpeske MN. Hac

MHTEPeCyeT COOhITHE «TOouKa X NPUHAIJIEKUT OTDes- X
Ky CD» (puc. 58€). 9to coberrne yfob6HO 0603HAUMTH Tak pr C = D g;
JKe, Kak oTpe3oK: cobwsitue CD.

IIpuMeHUM TOT Ke MeTO]] BBIUMCIeHUS BEpPOSTHOCTH PucyHok 58

cobeiTua CD, xaxoii MBI HCHOJNIL30Baku niua (Guryp Ha

nJjockocTH: OyJeM moJaraTh, YTO BEPOSTHOCTL IPONOPIHOHANLHA AjimHe orpeska CD. Tor-
Ia BepoATHOCTE cobpiTHa CD «Touxa X mpuHaANeKHT oTpe3ky CD, cogeps;kamieMycs B OT-
peske MN» paBHa

cD
MN"

9To YHCNIO HEOTPHUIATENILHOE ¥ He MPeBOCXOAUuT 1, KaK W IoJAraeTcd BepPOSATHOCTH CIY-
yaiiHOrO COOGEITHSA.

P(CD) =

—
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ITPUMEP 1. Bayrpu orpeska MN ciayuaiiaeiMm obpasom BeiOmpaercsa Touxa X. Haiimem
BEPOATHOCTB TOT0, 4TO To4Ka X Ommxe K N, ywem ¥ M.

o Pemenue., Ilyets O — cepeguEa otpeska MN
M X N (pmc. 59). VkazanmHOe cOOBITHe HACTVIOMT TOJBKO TOT/A.
Korma Touka X JeKHT BHYTpH oTpeska ON. Torma ero

PucyHok 59 i YTPON P o

BeposTHOCTH paBHa P(ON) = = 0,5.

MN
BbiGop TO4KM M3 Ayru

Huuyero He meHserTcs, ecam Touka X BoIOMpaeTca He M3 OTPe3Ka, a U3 JYI'H HEKOTO-
poit xkpuBoit nunuu. Hanpumep, MomHO cayualinsim o0pasoMm BbeIOUpaThs TOUYKY HA
OKDYIKHOCTH.

IIPHUMEP 2. Ha oxpy:HOCTH naHsl ToukH A u B,
) nprmél\-l 9TH TOYKH He ABJANTCA JHAMEeTPpAJNIBEHO IDOTHBO-

C ' moJOKHBIMH. Ha 5Toi Ke OKpPYXHOCTH CJOyIYalWHBIM oOpa-
soM BbIOMpaeTca Touka C. HaiigéM BepoATHOCTH TOT0, YTO
A\ orpesok BC nepecexkaer AuaMerp OKPYHHOCTH, MPOXOJs-
b ' mi depe3 TOYKY A.

jA Pemenne. IlycTs nmuHEA OKpYy’XHOCTH paBHa L. MHTepe-
cylomee Hac cobeitue E «orpesok BC mnepecexaer nua-
B o meTp DA» macrymaer, Tonsko ecoim Toukun B m C Jjexar
/ Ha MOAyoKpyxHOCTH DA, TO ecTh Ha PaBHBIX MOJYOKPYK-
L HOoCTAX (MM XoTdA OBl OHA M3 TOYEK COBIAJAET ¢ KOHIIOM

2

L
nuamerpa) (puc. 60). JInuaa NOMYOKPYHHOCTH paBHaA 2°

Pucynok 60 L 1

HafinéM BepOATHOCTH cobbrrua E: P(E)ZE tL=3.

BbIOOp TOYKM M3 YUCNOBONO NPOMEXYTKA

TeomMeTpHYCCKYI0 BEPOATHOCTH MOMKHO IIPHUMEHATHL K YMCIOBBIM Hnpomeskyrkam. IIpenmo-
JI03KHM, UYTO caydadaesiMm ofpasom BeiOMpaercsas YWHCIO X, Y/AOBIETBOPAIOIIEE YCJIOBHIO
m < x < n. 3TOT OIBIT MOKHO 3aMEHHTHL ONBITOM, B KOTOPOM H3 oTpe3ka [m; n] Ha duc-
JIOBOM TIPAMOM BEIOHMpaeTcdA TOYKA ¢ KoopauHATOW x (pme. 61).

Paccmorpum cobbITHe, cocTOflee B TOM, YTO TOYKA

& - X e e » C KoopamHaToii x BeIOpana uz orpesxa [a; b], comepkame-
m a b n rocs B oTrpeske [m; n]. 9ro cobeiTHe ofozHAaUMM a < x < b.
Ero BepoATHOCTH paBHA OTHOILEHWIO JJIMH OTPe3KOB [a; b]

PucyHok 61 b—a

H[m; n]: Ple<x<b) = se——

IloscauM CcKasaHHOE Ha IPHMepe.
IIPUMEP 3. HaigéMm BepOATHOCTH TOT'O, YTO TOYKAa, CAYYAHHO BRIOpAaHHAA W3 OTpPe3-

11
Ka [0; 1], npuHAANEKUT OTPE3KY 3 El.
Pemernne. ITo dopmyne reoMeTprHyecKOM BEPOATHOCTH HAXOIAM:
|
1 1) 273 1
P[s ﬂxéz] “1-0 &

64 rMABA XV.



®@

Bonpochbl

1 CKONbKO 2NeMeHTapHbIX COObITUIA BO3HMKAET Mpu BblOOpe Cny4arHoM TO4KM U3 dury-

2

@

196

197

198
199
200

201

202

203

FTrEOMETPU4YECKASY1 BEPOATHOCTDb

pPbl HA NNOCKOCTU WIKU U3 oTpeska?
Kak HalTv BEpoOATHOCTb CODLITUSA «TO4Yka, CNy4anHo BblbpaHHaa w3 oTtpeska MN, npwu-
Hagnexut oTpe3ky CD, koTopbin copepxutcs B otpeske MN»?

3apadumn

Orpesox AB pasbur tToukamu C u D Ha Tpu paBHble yactu AC, CD u DB. U3
orpeska AB Bnibumpalor cnyuaiinyio Touxky X. Haligure BepoAaTHOCTE TOTO, YTO
Touka X:

a) mpuHanIesxAT orpesky CD;

6) He mpuHamIeRuT oTpe3ry CD.

Hmura orpeska MN pasra 3 cm. M3 aToro orpeska Hayaady BBIOMpAIOT OAHY TOU-
Ky. HailijiuTe BepoATHOCTH TOr0, YTO BTa TOYKAa yaajeHa OT TOUuKH M:

a) meHee yem Ha 1 cwm;

6) He Go.1ee yem Ha 2 cM.

¥rnmer AOB u COD BeprurkansHble. Ilpum atom Touka C nexut Ha ayue AO
u / AOB = 60°. U3 oxpyXHOCTH ¢ IeHTpPOM B Touke O ciaydyaiilHBIM 00pa3oM BbI-
O6mpator rouky X. Haligmre BeposTHOCTH TOTO, 94TO TOUKA X JIEIKHT:

a) BHYTpH XoTa OBl omHOro W3 yrmos BOC mma AOD;

6) BayTpH yrma DOC.

Ha oxpywuocTH ¢ meHTpoM O BBIOpaHa Touka A. M3 9T0i OKPYKHOCTH BBRIOHpAaiOT
cay4daiHyw Touyky X. Haligure BepoATHOCTE TOro, 4ro yroa AOX:

a) mensrie 907

6) 6oabme 1207

B) HaxonuTrcd B npegenax or 30° no 60°.

B oxpymuOCTE BIIHCAH paBHOCTOPOHHUH TpeyroabHuk ABC. Ha aroii okpymHOCTH
ciayuaiHasIM oOpazoMm BeiOHpaioT ABe Touku — D u E. Haiigute BeposSTHOCTH
TOTO, UTO 0Tpe3oK DE:

a) He TeneceKkaeT HHA OJHY W3 CTOPOH TPEYTOJbHHKA;

6) mepeceKaeT POBHO JIBe CTOPOHBI TPEYTOJBLHHMKA.

BepuyBuomcs u3 ornycka, Mearn MeanoBru obGHApDY:KMI, UTO HAcTEeHHBIE Yachl HaB-
HO oCTaboBWIHCh. HalifAuTe BepOATHOCTH TOT0, YTO BPEMsA, KOTOPOE MOKA3BIBAKT
OCTAHOBHEBIIIHEeCHA YAChI, OTIIHYaeTCHA OT jIQﬁCTBI‘ITE‘JIh]_[DI‘O BpeMEeHH He Doiablre yem
Ha 30 MamyT.

MUz orpesxa [0; 1] cayuaiiaeiMm obpazom Beibmpaerca umcio x. Halinure Beposr-
HOCTH TOr'O, YTO:

a) x < 0,5; B) x < 0,3;

6) x > 0,7; r) x = 0,9.

M3 orpeska [0; 1] cnyuaiiaeiMm obGpasom BbiOHpaerTca uuciao x. Haigure BeposAT-
HOCTBb TOTO, YTO:

a) 2x <0,5;

6) 2x — 1 < 0,4;

B) 0,4 < 2x < 0,6;

r) 3x < 0,3 mwm 3x = 0,9.
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HNsan Ueamosuu obeman mozeoauTh Ueany Hukndoposuuy mexay 15:00 u 16:00.
Hssectro, uro MBam MeanoBmu Bcerga gepskuT cBoé cioBo. MBam Hurmdoposuu
JKOANT 3BOHKA, HO OKOJIO IOJOBHHBI YeTBEPTOro oTiayumica Ha 10 MuHyT, 3a0BIB
B3ATL ¢ coboii Tenedon. Haiigure BepoATHOCTL TOro, 4uro, Korga Wean HMeBanoBuy
no3poHn), MBanm Huxkugoporuu 6v1n1 y TexedoHA.

H3 orpeska [0; 1] caygaiineiM o0pasoM He3aBHCHMO APYT OT APYyTra BRIOHPAOTCHA
ABa gucyaa x 1 y. HalignTe BepoATHOCTE TOrO, UTO:

1 1
8) x<3, y<g; B) 0,2 <x <0,8, 0,3 <y <0,5;

6) x > 0,7, y <0,4; r)x<1,y > 0,4.

B camom mauase nmosmel H. B. I'orona «MéprBele AymuM» JABa MYMKHKA CIOOPAT OT-
HOCHTEJbHO TOr0, KaKk JAJeKo A0eNeT KoJieco B aKHMaxke UuuMKOBa:

«...Jlea pyeckux myxcukxa, emossguwue y deepeii kabaka npomus 20CmMuHuybL, coe-
AAAU KOe-KaKue 3amMevanus, omuocuswuecs enpouem Gonee K IKUNANKY, HeM
K cudeswemy 6 HéM. «Buwwv mui», ckazan odumn dpyzomy: «80H Kawoe koneco!
Umo mut dymaewv, doedem mo xoneco, ecau 6 caydunocs, 6 Mockey, unu He
doedem?» — «oedem», — omeevan dpyzoii. «A ¢ Kazanv-mo, a dymairo, He do-
edem!» — «B Kasanv ne doedem», — omeedan dpyzou».

Ilpenaosnosum, 4YTO OYTE OT yooMaHyToH rocrunHuusl B Kasanb Befér depes
Mocksy u uro o Mockeer 140 Béper, a or Mocksel go Kasamu emé 760 sépcer.
Bygerr camTath, 9TO Koneco 00A3aTeNbHO CIIOMAETCHA, MPHIEM ITO MOKET CIYIHTH-
cA B a000A MOMeHT Ha HOyTH oT roctuHHObl go Kasamm. Haligmre BepoATHOCTH
TOTrO, 4TO:

a) KoJieco poener 10 MOCKBBI, KAK M IIPEAIONATAIOT MYKHUKH;

6) Koteco me moemer naske 10 MOCKBEIL.

N3 orpeska [0; 1] cnyuaiiaeim obpasom BeiOmpaerca uwmciao x. Haligure BeposaT-
HOCTE TOTO, UTO:

a) x* < 0,25; 6) x* > 0,09.

W3 otpeska [2; 5] ciayuaiiaeiMm oOpasom BeIOmpaerca ortpe3ok [a; b] pmmasr 1.
Haitnnre BepoATHOCTHh COOBITHSA:

a) a < 3;

6) b < 4;

B) «CrpelHHAa oTpeska [a; b] 3arIOUeHA MEMKAY YHCIAMH 3 U 4»;

r) scepeanHa orpeska [a; b] sakndena memxay qduciaamu 2,0 1 4,0».



UcnbiTaHna
DepHyn/in

NcnbitTaHne bepHynnn, WM nNpocTto  wucnbita-
HWE, — 3TO MPOCTON Clly4aWHbIA ONbIT, B KOTO-
pPOM BCEro aBa BO3MOXHbIX 31IEMEHTapPHbIX CO-
bbiTnsi: ycnex w Heypada. [lpumep wcnbiTa-
HUA — OpocaHue MoHeTbl. M3 Takux npocCTbixX
ONbLITOB MOXHO COCTaBnaATe ropasno OGonee
CNoXHble. B 9TOM rnaese Mbl paccKka3biBaem
O BaXHbIX CNy4anHbIX OnbiTax:

— MCNbLITAHUA A0 HACTYMNJIEHUs NepBoro ycnexa;
— cepus, COCTOoAWas M3 3a0aHHOro KONnM4ecT-

Ba MUCMNbITAHWUNA.

NMoMumo 3TOro, Mbl PAcCCMOTPUM ClyYaiiHbIA
BbIDOP M3 KOHEYHOro MHOXEeCTBa.

64 Ycnex n Heyaaua.
McneiTauna 0O nepeBoOro ycnexa

65* Cepusa ucnbiTauuin BepHynnm

66* Yucno ycnexoB B McCnNbITaHUAX
BepHynnm

67* BeposiTHOCTU COObITUNA
B ucnbiTaHnax BepHynnu



@ Ycnex un Heypada.
UcnbiTauna A0 nepBOro ycnexa

Ycnex v Heypaua

UcneiTaHnem BepHynnu! unu NpocTo MCMLITAHUEM Ha3bIBAIOT CAY4YalHbIA ONbLIT, KO-
TOPLIIT MOXET 3aKOHYUTLCS OOHWM U3 OBYX 3/IeMEHTapHbIX COObLITUA.

Hanpumep, moabpomeHHadA MoOHeTa mnagaer jambo opJyom, J1uO0 pemkoit BBepX. Crpesok
MOJKET IOIAacrb B MHIIEHL, 4 MOJKeT HpoMaxuyrhesd. Mzbuparenb MOKeT HOPOrOJIOCOBATH
HJIH He HOpPpOoroioCOBATE 34 HEKOTOPOro KaHIHaaTa. B FHH3HH MBI IIOCTOAHHO BCTpedYaeMcCH
¢ TAKAMH OIEITAMH.

OpHO M3 ABYX 9JIeMEHTaPHBIX COOBITHII B TAKOM ONBITE HA3BLIBAIOT YCIEeXOM, a Jpyroe —
Heygadeid. JTU HA3ZBAHUSA YCJIOBHBI, MX MOMKHO HOMeHATH Mecramu. Hanpumep, pia dyr-
Goamcra mobega — ycmex, a A UrPOKA MPOMTPABIIell KOMAHALI 9TO Ke cobbITHEe — He-
yrada.

BepoaTHocTs TOrO, 4TO HcnbITAaHHe BepHYINIH 3aKOHUMTCA yenexom, ob6braHO 00603HAYA-
10T OYKBOM p, a BepPOATHOCTH Heyaauwm — OykBoil gq. Yucna p u ¢ B cyMMe JAl0T eqUHHUILY,
moaroMy ¢ = 1 — p. Yrobel B McuerTaHUHA OBLIO AEHCTBHTENLHO JBA BO3MOMKHEIX coOBITHA,
Oyaem cumTaTth, uTo 0 < p <1 mw 0 < g < 1.

CnydaiiHble ONBITBI, B KOTOPBIX MHOT'O BJIEMEHTADHBIX COOBITHII, YACTO MOKHO CBECTH
K m3ydeHHo ricositanuit Bepaynau. Ilycts, Hanpumep, Ha MOJOYHOM KoMOuHaTe B OyTHLI-
KH HAJIHUBAKOT II0 1 JI MOJIOKA. Mzl 3dHaeM, UTO OIPpH MACCOBOM IIDOH3BOACTEE BCerga IIpoHcC-
XOAAT OTKJIOHEHHS B Ty WJIA HWHYID CTOPOHY OT HOMHHAJBHOI MACCHI, pasMepa WIH
obbéma. Beibepem cayuaitHyoo OYTBUIKY ANSA KOHTpoas. Byaem cumraTh ycmexom coObITHE
«00béM Mosorka B Oyrohlike ornuyaercsa or 1 n He Gosblne uem Ha o Mas. IIporuBomosioxk-
HOe COOBITHEe MOJKHO CUHTATE Heyaadeii. Bosumkaer wcnwiranme Bepuymimm.

UcnbiTaHuma o nepeoro ycnexa
PaccMOTpHM ONBIT, B KOTOPOM OJWHAKOBBIE HCHOBITAHWUSA ITPOBOAATCA OO HACTYILUIEHHS
nepBoro ycmexa. Kak TOIBKO yemex CIYYWICH, UCIHBITAHUS MPEKPAIAIOTCH.
IIPUMEP 1. Monery OpocarmT o TeX IIOp, IIOKa He BBIIAJET OPEJ.
ITPUMEP 2. Crpesok B THpe CTpeJsieT II0 MHOIEHH A0 TeX Top, IOKa He coOBeT eé.

INPUMEP 3. MobunbHbli TenedoH B yeiaoBUax cnabod C¢BA3M IIbITAETCH OTIIPABUTH
CMC. Ecim nombelTKa HeyJavHad, TeleoH OpeAlpPHHAMEST ciefyioimyoo. Tax mpomoimraer-
cd 0 TexX IIon, NMOKa odepeAHAd IIONBITKA He OKaMKeTcda YAAYHOM, aubo MoKa He KOHYATCA
BpeMA, OTBeJ:CHHOE HAa MONBITKH.

IMPUMEP 4, ®dparmenT daina sarpyskaerca us HMHTepHeTa B KOMIBIOTED. Sarpyska
HIET IO TeX IOop, IOKa He HmpoHmeT 6Ge3 ommboK.

IIPUMEP 5. CamMonéTr ocMATPHBAIOT Iepe] KasKABIM peiicOM H AONYCKAOT K IOJIETY,
moKa He ODHADPY’KEHO OTKJIOHEHHE OT HOPMBI B paboTe KH3HEHHO BAKHBIX CHCTEM.

M=r 6YJIEM opegmnoaaraTb, YUTO B KaAOM HCIBITAHHH BEPOATHOCTL YyCIeXa HEH3MEHHO
PaBHa P H 4YTO BCE€ HCIOBITAHHA He3aBHCHMBbI. HCCH&HYEM TaKOH cnyqaﬁﬂmﬁ OIIBIT.

! Haspanme mano B uecTs fIko6a BepHyjnm, KoTopelli TpHCTa JleT Hasaj HM3y4al CEPHH HMCIBITAHHIA.
9TH Dpocreiimye cAydaiHBIe ONBITHl OKASATHCH OUYeHbL BAMKHBIMHU JJIf HAYKH.

e
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O6ozHaunM Heygaauy Oykeoit H, a yecmex — Oyxpoii VY. Torga smeMeHTapHBIMH COOBITHSI-
MH SABJIAIOTCA IMOCHEXOBATEIbHOCTH

v, HY, HHY, HHHY, HHHHY = T. 1. Go ¢ HaHgH ¢H ¢ HgH
BYJIBM CYHTATE, YTC IICILITEXA MCIVT IpPD- \ P P P \ p p p P
JODKATECHA CKOJML VTOMHO MOAr0. S3HAUWUT, Teo- \ \
peTHYeCKH B 3TOM ONbITe OecKoHEYHO MHOTO
o v b v Y ¥ v y
ajieMeHTApHBIX coObrTHii. Hecnoxkrao Hapmco-
BaTh HAYAJNBHBIN (hPparMeHT AepeBa TAKOrO OIbl- PucyHok 62

ta (puc. 62).

OJleMeHTapHBI¢ COOBITHA H300paskaloTCA MEMoYKaMH, BeAYIIMMHA M3 TOYKH S K KOHeu-
HbeIM BepmmmHam. Hanpumep, snementapHoe cobbiTne HHHY (Tpu Heyzaum m 3aTeMm yciex)
uszobpaxkaerca B arom aepese mnenoukoit SHHHY (Bsigenena KpacHBIM IIBETOM).

HDJII:SYKCB OpaBHJIOM YMHOMKEeHHA, HeCJHIOIHO HBI':I‘TPI BepOATHOCTE Ka¥Ooro ajieMeHTap-
HOTO COOBITHA:

P(Y) = p, P(HY) = gp, P(HHY) = qqp = ¢°p, P(HHHY) = ¢°p

u 1. n. Ionyuaercas obmasa dopmyiia: BepoATHOCTH 3nemenrapHoro coberrus HHH...HY,
;,_.v___a'
k meygauq

= gk
B KOTOPOM [epejll ycOoexoM cJy4uwioch poBHO kR Heyaaud, paBHa P I-iHi—I...HY q®p.
Heyna4

EcTh emé oxnn snemMeHTapHoe coOpiTHe, KOoTOpoe uzobpaixaercss OeCKOHEYHOH LENbIO He-
yopau SHHHH... . KakoBa BeposATHOCTL 9TOr0 ajeMeHTapHoro coberrua? He momer nm cuy-
YHTBCA TaK, 49TO YCIOEX HHKOTJA He HﬂGTy]IHT? Cromxum BEPOATHOCTH H3BECTHBIX HaM 3aJe-
MeHTapHBIX cobbiTHii: p+ qp+qp+¢°p+ .. + ¢ 'p+ ...

INTonyunnacek cymma OecKkoHedHO YOBIBAIOIIEH TreOMETPHYECKON IIPOTPEcCHMHM €O 3HaMeHa-
Tenem ¢. IIpu sTom 0 < g < 1, moaromy cyMMa CyniecTByeT, M M3 Kypca aaredpbl M3BecCT-
HO, Kak eé HafiTn: p+ qp+ ¢°p+ ¢°p + ...+ ¢" " 'p+ ...=1—fq = E =1,

BeposaTHOCTH MIEMEHTAPHBIX COOBITHIH, OKAHYHBAKIAXCS YCIEXOM, B CyMMe JAIOT eIH-
HEDy. CrnemoBaTenbHO, HA JIOMIO cOOBITHA «DeCKOHEYHAA NEIOoYKa HeyAad» MPHXOAHTCA Be-
posarHOcTk (0. Taxoe cobObiTHe He Tpoms3oiiaeTr. PaHo MIKM MO3AHO HACTYOHT ycIleX, KakK Obl
HU OBLIA MAaJjia ero BepPOATHOCTH p (MBI JOTOBOpWIHCH, uTO p > 0).

IIPHMEP 6. Trpesok cTpensder o MHIIEHH 0 NEepBOro monajaHus. BepoATHOCTbL IIO-
OagaHuA TPH KaKJIoM oTaeslbHOM BeIicTpese pasHa p = 0,2. KakoBa BeposTHOCTH TOTO, HTO
CTpPenKy Imorpedyercs:

4) POBHO [ABA BBLICTPEJA; 0) me Dosble TATH BBICTPEIOB?

Pemenne. a) BepoarHocTh cobeiTma HY — cHavana npomax, a s3areM NDOHOagaHue —
paeua gp = 0,8 - 0,2 = 0,16.

6) 1-ii cnoco6. CoboiTuio A «He GOoNbIIEe IMATH BBICTPEJIOB» GJIATONPHATCTBYIOT 3JI€MEH-

TapHBle coberrma ¥, HY, HHY, HHHY m HHHHY. CroXAM HX BepPOATHOCTH ¢ IOMOIIBIO
GhopMYyJIBI FeOMeTpHYecKoi IpOorpeccHuu:
p =1-45

1
PA)=p+ap+qp+ap+ap=pri—, P’

2-it cnoco6. PaccMOTpHMM OPOTHBOIOIOHKHOE CcOOBITHE A ¢rmoTpebyercsa Oonble MATHA
BeicTpesoB». OHO HacCTymaer, TOJBKO €CJH IATH MEPBHIX BBICTPEJIOB Heyaadabl. Beposar-
mocrs aroro P(A4) = q°. Cnenosatensno, P(A) = 1 — P(a)=1- q°.

Ioacrapnaa g = 0,8, moxyuaem P(4) =1 - 0,8° = 0,672.

_q5= l_qﬁ

UCTbITAHUS BEPHYJIJIU 69
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Bonpochel

Y10 Takoe ucneiTaHue BepHynnu? MNpueeaute NpuMepsl UCNbITAHWNA, NOMUMO TEX, 4TO
0aHbl B yyebHuke.

Yemy paBHa cymMmMa BEpPOATHOCTEN ycrnexa u Heynauiu'?

CKONEKO 3NeMEeHTapHbIX CODBLITUIA B OMbITE «MCMbITAHUA 00 MEepBoro ycnexa»?
3anuiumTte HOPMYyNon BEpOATHOCTL COOLITUS «NPOUM3OLUN0O BOCEMb Heydad, a npu ae-
BATOW NONbLITKE CNY4YUNCH YCrexs.

3apaum

O6BMHYI0 CHMMETPHYHYI0O MOHETY OpOcaloT [0 BBIIAJAEHHS epBoro opnaa. lIpw mepBeix

naTH Opockax BhITIANa pemka. Kaxkoe MIM KakWe M3 CIAeNVIONINX YTBePIKACHWIT BePHBI?

1) CoumkoM MHOTO pelllek MOAPAA ObITh He MOMKeT, moatoMy Golee BepPOATHO, YTO
B IIeCTOH pas BbIOALET OpE.

2) TIo kKakoii-TO mpUYUHE B 5TOM OILITE PEIIKH HMMEIOT MPEUMYI[ecTBO mepej op-
mavmu. Bonee BeposATHO, WTO B CcleAyOmMuWii pad TOXE BEINANET pPeIIka.

3) IIpu mecToMm Opocke OpEN W pellka HAMEIOT paBHBIE OIAHCHI, TAK K€ KaK OHH
HNEeJH pPaBHBIE MAHCHI IPH KaXOOM H3 NPeAbIAyIIHX OpOCKOB.

4) Bosee BEpOATHO, YTO OPEN CIYUWATCA NPH IIecToM OpockKe, 4eM HPH CeIbMOM.

IIpopzaure skcrnepuMmeHT. Bo3pMuTe 00BIUHYIO MOHeTY H OpocaiiTe (nydime TPSCTH

eé B IJIACTHKOBOM CTaKaHYMKe M BbIOpachIBATH Ha JaZi0Hb) J0 TeX [Op, MOKa He

BeImater opén. Crombko OpockoB ansa atoro morpeboBanoch?

IlpoBemure sxcmepumenTt 4—5 pas W 3a0WIIATE, CKOJBKO OPOCKOB BaM MPHILIOCH Je-

aaTe Kakaeid pas. I[lyers aro cmenaer Kakabplid yueHHK B BammeMm kiaacce. Cobepure

pesyasrarel B Ta0MMIy (MBI I8 HIUIIOCTpAUH IposBend o0 TAKUX 3KCIEPUMEHTOB).

Tabnuma 4. Bpocanusi MOHeTHI 0 TMEPBOro OpJa

Homep 6pocka, le:ol KOTOpOM 1 9 3 4 5 6 - Hoato
BRITIAJ TePBEIH Opéa
"IMC0 IKCIIEPHMEHTOB 26 14 6 1 2 0 1 50 |

a) Yro aABafgercsa sJNeMEHTAPHBIM cOoObITHEM B TAKOM JSKcllepuMeHTe?

0) CxosibKO aJieMEHTAPHBIX COOBITHH B 9TOM sKclIepumMeHTe?

B) YTOo OpOHCXOOUT uanle — OPEJ BBIIAAAET ¢ IepPBOil MNONLITKUA MJIW CO BTOPOM?

r) Yro mpoucXomuT Haiie — OPEeI BbIHAHACT €O BTOPOL MOIBITKH WIN C TpPeThei?
Monery GpocawoT o Tex mop, noka He Beinager opén. IlocrpoiiTe gepeBo akcrepu-
MEHTH#. YKLKHTe B JepeBe cobpiTme A W HaAWAATE ero BEePOATHOCTH, €CJIH CODBI-
THe A COCTOUT B TOM, YTO:

a) morpebyerca poBHO ABa OpocKa;

0) Tpu pasa BBINAJNET PElIKa, HAa YEeTBEPTHIM pas — OPEJ;

B) morpebyeTrcsa TpH HJIH 4YeThipe Opocka, 4TOOBI OpPEN MOABWJICA B IEPBEHIA pas;

I') nepBble HeThbipe OpPOCKA OKOHYATCA PEIIKO.

Mownery OpocaloT Ao Tex IOp, IOKa He Bbinajier opés. Hailinure BepoOATHOCTL TOrO,
YTO K MOMEHTY BBINAAeHHA opsa Oyger chenaHo:

a) posao 4 Opocka; B) Donbme 2 GpoOCKOB;

0) 2 mnu 3 Opocka; r) He Gonsme 3 BPOCKOB.

TMABA XVI.



213 B ucnerranuu BepHysnium H3BeCTHA BepoATHOCTH yemexa p. Haiizmre BeposTHOCTH
HeyZaud ¢, ecJii BePOATHOCTHL ycliexa p paBHA:

a) 6) 0,02; n 2; ) 0,83.
214 Urpaneryio xocrs 6pocaioT 1o Tex Nop, HOKa He BhINajeT mectépka. Haitaure Be-
POATHOCYL TOr0o, 4TO OyIeTr cleyrano:
a) posuo 2 Gpocka; B) poBaO 6 Gpockos;
6) poBuo 3 Gpocka; r) He Gonee 4 GPOCKOB.

215 Crpenok B THpe crpensier 1o MHUIIEHHM JO TexX IOp, IIOKA He NONAAET B Heé. Bepo-
ATHOCTh TONANAHHA HPH KaXJIOM OTAe/JIbHOM BeIcTpene paBHa p = 0,6. Haiigmre
BEPOATHOCTE TOT0, UTO CTPEJKY IOTpe0dyerc:

a) POBHO D IMONMBITOK; 0) or 2 1o 4 DONBITOK.

216 IlpoussopaTca mocnefoBaTesJbHEIE OAMHAKOBLIE M HE3aBHCHMBIE HCIBITAHHUSA [0 TeX
op, NOKa He HACTYOHT yeneX. B KamJIoM OTAeNbHOM HCHBITAHHMH BepPOATHOCTH
yclexa paBHA p, 4 BepPOSATHOCTbL Heyaadyd paBHa ¢ = 1 — p. Haiigure BepoATHOCTH
cOOBITHA (BLIDABHTE €& Uepe3 p M ¢), BAKIIOYAIONIETOCA B TOM, UTO:

a) «¢ycmex CIYYHUTCS HPH BTOPOM MCIEBITAHHHS;

6) ¢ycmex CIYyUHTCA MO3JKEe UeTBEPTOr0 HUCILITAHHUA;

B) «yCcllex CIYIHTCHA He IM03ie IeCTO'0 UCIOLITAHHA»,

) «IaA DOCTHIKEHHA yclexa morpebyeTcA OoT TPEX A0 IMATH HCIBITAHHH».

217 Cepreit ornpasaser CMC-coobmenue apyry. CBash HeycToiuuBasg, I09TOMY KAK-
pas nonniTka otupaBuTe CMC mmeer BeposatHOocThs ycmexa 0,3. Hailinure Beposar-
HOCTE Toro, uro CMC Ovyaer oTmpaBJeHO:

a) cO BTOPO# IIONBITKH; 0) He 1O33Ke, YeM TIPH IIeCTOH TOIBITKE.

218 BepoaTHOCTH TOTO, YTO HOBHIM MOOHMJIBHBEIA TenedOH BBIAAET M3 CTPOS B TeUeHHE

nepBoro roga paborsl, paBHa 0,2. Ecam tenedon mpopaboTan Kakoe-To BpeMsd, TO

BEPOATHOCTH €ro MOJIOMKH B TEUEHHE CJEAYIONEero roja taxasa ke (B renedoHe HET

H3HANIHBAIONIHXCH ,E[ET&J'IEI:‘I, OoO9TOMY BE€POATHOCTL €TI0 IIOJMOMKH HeEe pﬁCTéT CO Bpe-

meHem). Halimmre BepoATHOCTH TOTO, UTO HOBBIM TejedOH BBRIMIET W3 CTPOS:

a) HA YeTBEPTHIN TOJ CIYIKOLI;

u+|
x|

6) He mMo3Ke YeM Hepe3 TPH Tofa MOCHe MMOKYIIKH.
219 BepoaTrHOCT: TOTO, UTO HOBBIH NJIAHIIET BEIAAET H3 CTPOA B TeUeHHe TOAA IOCIe
mokynkd, pasHa 0,1. Ecim mnammer mpopaboTan HeCKONBKO JIET, TO BEPOATHOCTH
ero nmoJICMKH B TeYeHHe CIelVIOIIEro roja TakKamd Xe. Haiigare BEPOATHOCTE TOIO,
YTO HOBEIH NJaHIIET BBIHAET U3 CTPOS:
a) HA TpeTHH rox cayxbnl;  6) mpocay:kuT Gonpuie 3, HO He Dosbire 5 Jer.

220 Crpenok B THpe CTpelsfieT MO MHIIEHH [0 TeX NHop, Hoka He cobbér eé. Beposr-
HOCTH NONAJaHWA OPH KaXXIOM OTAeIbHOM BwIcTpesie paBHa p = (,4. Ckoabko ma-
TPOHOB JOJKEH MMETh CTPEJIOK IlepeJi HAadalioM CTPedb0bl, UTOOB MOPA3HTE MH-
IIeHb C BEPOATHOCTBIO He MeHee 0,97

221 HuxeHepbl NPOEKTHPYIOT CHCTEMY AaBTOMATHYeCKOH mNepefadyd WHGOPMAIHMH OT aB-
ToMOOMIA B KPH3HCHBIN IIEHTDP B ciay4ae aBapud. BO3MOKHBI IOMEXH PA3HOTO PO-
[a, TO3TOMY CHCTEMA AOJIKHA YMEThH OeJaTh HeCKOJNBKO IMONBITOK, YTOOBI AOCTHYE
ycuexa. YmeIo MOIBITOK HYKHO OTPaHWYHUTH, 9YTOOBI cHcTeMa He zaBuciaa. [lo Tex-
HAYECKOMY 3aJIaHHI0 BEPOATHOCTH Iepenadyu WH(pOpMAIUU AOJUKHA ObITh HE HMMKe
0,95, ecnu BepoATHOCTH ycmexa B Kaao# oraensHod nonbiTke 0,2. Kakum uumc-
JIOM OTPAHHYHUTE PA3PEHIEHHOE KOJWYEeCTBO IOMIBITOK?

—
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@ Cepua ucnoitaunn bepHynnu

B mpegsigymem maparpade MBI pacCMaTPHBAJIHK ONBIT, B KOTOPOM MCIBITAHHUSA IIPOBO-
OUINCE JO0 HepBOIO yCuexa. Facemurpum Apyroii chyyaddbii onbIT. DyJeM OPuBOJHATH
HCOBITAHWUA 2ajlaHHOE KOJWYECTBO pa3, HE3aBHCHUMO OT TOr0, YCIeXOM WM Heyaadeil
OKOHUMJIOCHE npeasiayuiee. BaskuHo, u4T00BI OLHHAKO-
BBIe WCHOBITAHUS MOKHO OBIJIO MPOBOAHTE MHOTO pa3s
¥ YTOOBI OHH OBINH HEe3AaBHCHMBIMH — HCXOJ KayKJIo-
ro He JOJXKeH ObITh CBA3ZAH ¢ MPEAbIOYIIMMHA.

Takyio Cepud HCHOBITAHUA MOKHO YCTPOHUTH AAJIEKO
He Becerja. BRIBAIOT HCOBITAHHSA, KOTOpbIe He yAaéTcs
noBTOpHUTE. Bor mpumep. Hoeyio Momens aBToMoOMIIA
nmoaBeprawT HCIOBITAHHI Ha 0e30macHOCTD IpH CTOJK-
HOBEHHUHM — Kpami-Tecr. Ecim MaHeKeH, CHIANIHI
BHYTPH ABTOMODHMIIA, HE IMONYYHJI CEPHESHBIX ITOBPEIK-
NeHWi, TecT CUMTAIOT YCIeImHBIM.

Kpaw-tect asromobuns OnHako HAIEKHOCTH BBIBOJOB IIPM Kpalll-TecTe He
OYeHb BBICOKAas, IMOCKOJNBKY aBromobOuns pasbuBaert-
csa. IloBropuTs HCHBITAHHE MHOTO pas B TexX JKe yce-

JIOBHAX HEBO3MOXHO. MOKHO, KOHEUHO, HCIOJIL30BATH APyrHe TaKWe Ke aBTOMOOHIH,

HO 5TO CJHHIIKOM JOPOro — MeJIaATh MHOKeCTBO aBTOMOOHMJIEH TOJNBKO AJA TOro, 4Tobbl

X pas3buTk.

TlosToMy pna TIpOWM3BOAWUTENIEH aBTOMOOMIIEil, CAMOJETOB, JKeJIe3HOOOPOKHOH TEXHUKH
OYeHL BaXKHO coOMpaTh WHMoOpManuioo o0 OTKazaxX M aABAPHAX, TMPOH30OIIENMIAX ViEKe B IIPO-
necce KCIIyaTallliM.

Ecan BCé e ymaércsa MpoBEeCTH HECKOAbKO (OnpefeséHHOE KOMHUYECTBO) OAHUHAKOBBIX
¥ HEe3aBHCHMEBEIX HCOBITAHWH IOAPAMN, TO TOBOPAT, YTO IIPOBEAeHA CEPHA HCIBITAHUH
Beprymnnn.

Cepuwsa ucnbiTaHuin BepHynnu — 370 nMocnegoBaTenbHOCTb OAMHAKOBbLIX HE3aBW-
CUMBbIX WCMbITAHWA, KaXO0Ee W3 KOTOPbIX MOXET OKOHYMTLCH NWbo ycnexom, nubo
Heyoa4ei.

PaccMoTpuM siieMeHTApPHBIE COOBITHS B TOCTEAOBATEILHOCTH M3 TPeX HcenbITaHuid. Kamk-
Joe HCIbITaHIle OKaHYMBaeTcsa JHO0 ycmexom (¥), nubo meypaveii (I). Ilocne Tpéx mensl-
TAHUH MBI MOXEM MOJYYHATh OJHO H3 BOCHMH DJIeMEHTAPHBIX COOBLITHIL:

YV YVYH YVAY VER IIVY Y BV LI

OtnenpHble HCIOBITAHNA DepHYJ/UIM He3aBUCHMBI, IOSTOMY BEPOATHOCThL KAMKIOIO 3JIeMEH-
TApHOr0 COOBITHA MOMKHO HAUTH C HOMOLIBIO IpaBHJIA YMHOMEHHd BepoaTHocrei. Hampu-
Mep, saemeHTapHoe cobsiTHe YYH mmeer BepoaTHOCTH

ppq = p'q.

3aHecéM pesyNbTATHI BLIMHCIEHHHA B Tadnumy 5.
Takum ke cmocoOOM MOKHO COCTABHTH TAONHWIY dJIeMeHTADHBIX COOBITHH M WX BEepPOAT-
HOCTeH IJiA cepMHM W3 4YeThIPEX, naTH U GoJsiee umcnwsiTaHWil BepHyIuim.
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Tabmuma 5. JxemMeHTApHEIE COOBITHA B CEPHMH M3 TPEX MCHBITAHMH

Jdi1eMeHTApHOE COOBITHE vyy YVH YHY YHH HYY HHY HYH HHH

BeposTHOCTH 7 7 p’q g plq pq’ 79" q

Ilns Tpéx uenbITAaHUNA Mbl moayaman 8 = 2° sireMeHTApHBIX COOGBITHIL, IS 4eTHIPEX HC-
neTagEuii ux 6ymer yxke 16 = 2!, ans matu wmenerraEmit ux Gymer 32 = 2° uw 1. 4., Aas
n ACHOBITAHHU MEI moayuuM 2" sJIeMeHTAPHBIX COOBITHIA.

@ OnemeHTapHbiM coObITUEM B Cepuu UCMbiTaHMi BepHynnu sBNsieTcA He OTAeNbHbIN
ycrnex wav Heyhaada, a nocnefoBaTeNbHOCTb YCMNEexXoB M Heydad. B cepuvu u3 n ucnbl-
TaHui Beprynnu Bcero 2" pasnuyHbiX 3/IEMEHTapPHbLIX COOLITUIA.

INPUMEP 1. lIpocreiimas cepus ucneltTanuii Bepaynnam — OpocaHne cCHMMEeTPHMYHOH MO-
HeTbl. B aTOM OObITE BepoATHOCTH ycmexa (opna) m Heyviaadud (pelikd) OJMHAKOBBI M DPABHBI
0,5. IloaToMy BEPOATHOCTH BCeX BJIEMEHTAPHBIX coObrTuit ogquHakoBsl. Ecam monery Gpocaior
OBAKIBI, TO BepoaTHOCTH Beex cobermmii 00, OP, PO u PP pasmsr 0,25. Ecim momery 6po-

cator 10 pas, To Bcero 1024 sieMeHTADHBIX COOBITHA, M BEPOATHOCTh KAKIOTO PaBHA 1024"

OneIT ¢ MHOrOKpDATHBIM OpocaHueM MOHETBI MHTEDeceH, M Mbl K Hemy Bepuémca. Ho
HAMHOT'0O MHTepecHee H3yIaTh CEPHH HCIBITAHWN, INe BePOATHOCTH yCIexa W Heyaadw He
O/ITHAKOBEI.

NPUMEP 2. DuarnoHHcT [AejiaeT 0 OYepefd 5 BBICTPEJIOB o naTH mumenam. HMasecr-
HO, 9TO OH IoOIajaeT B MUIIEHbL B cpemHeM 8 pas u3 10. Kakxoa BeposATHOCTH TOTO, UTO
GyAyT IOpaKeHbL. IepBafd, TPEThA H YeTBEPTAS MHIIe-

HH, a BTopaa #u uaraa uer (puc. 63)7
Takoe cobprTHe B Hamux o0003HAUEHHUAX HMeEeT BH] O.QO.
VHYYH. U sepoatHOCTH €ro pasHa pgppq = p°q°. Ha

ycaoBua ciaepyer, uro p = 0,8, a ¢ = 0,2. Tloacrasnssa
ATH 3HAYEHHA, MIJIyIaeM

B BuatioHe mMuLLEeHW Y4EpHbIe.
MopaxeHHble MuLLeHn
psqz =0,8°-0,22 = 0,512 - 0,04 = 0,02048 =~ 0,02. 3aKkpbiBAOTCA BEAbIMW LUTKAMMN.

Paccy:xpgas Takum ke 0o6pasoM B obmieM caydae, MBI PucyHok 63
OPUXOAUM K 00wemy (Qarry.

B cepy4d M3 n WCNbiTaHWiA BepHynnu BEROATHOCTL  SNeMeHTapHoro cobbl-
TUA, B KOTOPOM NpOU3BONbHbIM 0Bpa3om uepenyilotca k ycnexoB u n — k Heyaaw,
pasHa p*g" %

Bonpocsl

1 Kakumun aomxHbl BbITe UCNLITAHMA, Y4TOOLI NONy4Yunack cepus uUcnoliTaHuin bBepHynnn?

2 CKONbKO BO3MOXHbIX 3NeMeHTapHbiXx cobbiTuin y ogHoro wenbitaHusa Bepuynnn? Kak
OHW Has3bIBaKTCA?

3 lMonbaysack 0603Ha4YeHusaMU Y U H, BoinuuMTe BCE anemMeHTapHble coObliTUsA, KOTOpble
MOrYT HacTynuTb B CEPUM M3 OBYX WU M3 TPEX ucnbiTaHuin BepHynnu.

4 KakuMm COOTHOLIEHMeM CBSi3aHbl BEPOATHOCTM ycnexa v Heynadn?

5 Yto ABnseTcs anemeHTapHbLIM COObLITMEM B Cepun v3 NATU ucnbitaHuin bepHynnun?
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@ 3apaun

222 DxcmepuMeHT COCTOMT W3 YeTHIPEX MOCIeJ0BATeNbHBIX WCIBITAaHWI BepHymru.
IMonesysick obo3HaueHWAMH Y A vernexa W H gns Hevaadw, BEIIMIIATE Bce 3JIe-
MEHT{PHBIe COOBITHA, B KOTOPBIX POBHO:

a) 1 vemex; 6) 2 ycmexa; B) 3 ycmexa.

223 Iloabsysce pesyabraTamMu sagaud 222, nepedyepTUTe B TeTpajb M 3AloJHHTE Tab-
many 6, B KOTOpOH YKa3aHO, CKOJMBKO MOMKeT OBITh dJIeMeHTApHBIX cobbITHII Gea
yCcre¥xoB, C OOHHM YyCIOexXoM, C ABYyMHA yCcIOexaMy H T. O. B CepHH H3 tIETLIpéX HC-
neiTadnid Beprynam.

Tabauna 6. DaeMeHTaApHbIe COOBITHA B CEPHUM H3 YETBIPEX HCIBITAHHIM

Yuc1o yenexos 0 1 2 3 4

Yuc.a1o 6aaronpHATCTBYIONIHX 3JeMEHTAPHBIX COOBITHI

224 BI{CI[UPHMEHT COCTOHT H3 IATH ONOCJHEeTOBATEJNBHBLIX HCIBITAHHH BEpHyJIJIH.. IMons-
3y ACH obozpavermamMa ¥ u H AJIA ycnexa W Heyaa'uH, BBREINHIIHTE BCE JJeMeHTap-
HBIe cOOBITHA, B KOTOPBIX POBHO:

a) 0 ycmexos; 6) 1 ycnex; B) 2 ycmexa.
225 HUrpaieayo kocth Opocaior 4 pasa. Haiigumre BepoATHOCTH COOBITHS, COCTOAIIETO
a B TOM, YTO MIECTEPKA BLIIAJET:

a) TOJILKO IpU IepBOM M TpeTheM Opockax;
0) To.ubKO mpu BTOpoM Opocke;
B) poBHO 3 paza — TPH NEepPBOM, BTOPOM H 4YeTBEépTOM Opockax.

226 Mumu xupgaer mMsad B OackerfoibHOe KOIbIO. BeposATHOCTH IONagaHHA paBHA
1
p= 3 Haiigure BepoATHOCTL TOrO, 4TO, coeias d bpockos, Muma momagér B KoJb-

10 TOJLKO IPH BTOPOM M 4eTBEPTOM OpocKax.

@ Yucno ycnexoB B ucnbiTaHuax bepHynnu

B mpeasygymem naparpade MBI ONHCAJNH CEDHH HCIBITAHHN BepHyJIIH M HAYYWIUCH
BEIUUCJIATE BEPOSATHOCTH 3ieMeHTApHBIX cobnrruii. [locrasum pgpyryio sampauy. Cronbko
aJleMeHTApPHBELX cOOBITHH B cepuH W3 n HcObITaHuil BepHyaam 6IaronpHATCTBYIOT HACTY-
IUIEHWIO ONpeleIEHHOTO 4Yueaa yemexoB? Hampumep, myeTh HPOBOAHATCA 5 MCIIBITAHWIM.
CKONBKO 2JleMEeHTapHBLIX COOBITHIl 5TOH cepHH OJArONPHATCTBYIOT COOBITHIO «CJHOYYHTCH
poBHO 3 ycmexas?

CHoBa npumeHHM obOO3Havenua ¥ mw H gna ycmexa m HeyaaduH. DJIeMEeHTAPHBIE COOBITHA
CEePHH M3 D HCOBITAHHHA ¢ 3 yCHeXaMH MOTYT BBINVIALETH CHEAVIOIHAM obpasom:

YYYHH YVYHYH VVHHY u r. .

Takum oOpasoM, 3JIeMeHTAPHBIX COOBITHH ¢ 3 ycmeXaMH B D5 HCHOBITAHHAX POBHO CTOJb-
KO, CKOJBKO CVIIECTBYeT cInoco00B paccTaBHTE 3 OYKBBI ¥ B IOCJHELOBATENbHOCTH U3
5 OykB. I9T0, KaK M3BECTHO, YHCJI0O COYETAHHH C%, To ects 10.

O6o6mmEM 3TOT pesyJbTaT Ha NPOU3BOJLHOE YHCJI0 HCOLITAHHHN 1.

|
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@ Yucno anemeHTapHbIX COOLITUI, BNAroNPUATCTBYIOWNX £ ycnexam B Cepun U3 n uc-
NbITaHuii, pasHo CF.

INPHMEP 1. Yro6nl OblcTpee cuMTaTh MENOYb M JaBaTh CHady, KacCMp B METPO 3apaHee
cKIagsiBaeT MOHCTEI crosifmkamu mo 10 momer B kasknom. [Ipm sToMm Kaccump Kiagér mMoHe-
THI CAYYAHHOH c1opoHON BBepX. CKOMBKO BCero ects cmnocobos momoxkuTts 10 mower B crog-
OMK Tak, 4To0BI DOBHO 4 M3 HHUX JIe:KAJH OPJIOM BBepxX?

Pemerne. 'masHOe — yBHAETH B 3ajade 3HAKOMBIM caydadHbIi onbIT. IlososkeHne Kasm-
IO MOHEeTBhl BHYTDH CTOJOMKA MOMHO CUHTATh MCIBITAHWEM BepHYJ/IM ¢ ycmexoM <«MOHe-
Ta OpJIOM BBepX». BriknagsiBanue cronbuxka — cepusa us n = 10 wcosrranwmii. Yucno tpe-
OyeMBIX yCIexXoB k = 4.

CnepoBarenbHo, 3amady MOKHO HepedOpPMYyJIHPOBATE TAK: CKOJLKO 3JIEMEHTAPHBIX COObI-
THH OJarompuUATCTBYeT HACTYILIEHHI0 4 ycmexoB B 10 He3aBHCHMBIX HCOBITAHHAX BepHy-
m? Dro umcno pasao Cip = 210 (cm. puc. 51 mHa c. 56).

INPUMEP 2. Ha 6opty camonéra 100 maccaxkmpos. UM mpemmaraercsa y:KHH — Ky-
pHIla ¢ pucoM HJHM pbiba ¢ kKapTodeabHBIM miope. KaskAbIH maccaskMp JejlaeT CBOH BBI-
6op. Cxonbko B 9TOM onbiTe KoMOMHAIIMIE, B KOTOpPBIX poBHO 67 maccamupos BeiOupaior
KypHIy?

Pemenne, 3ajaua yKJIaABIBAeTCA B CXeMy HCIOBITaHHNA Bepryanu. OfHO HCHBITaHHE 3a-
KJIWO4YaeTcsa B BbIOOpe, KOTOPBLIHA JenaeT odepeJHOH Iacca:Kup. YCIexoM HAas30BEéM BbIOOpD Ky-
punsl, HeyAauen — BbIOOp pbiObl. Unmeno mcosrranuit n = 100. Yucno TpebyeMbix ycrmexos
k= 6T.

OTtBer: Cfgn YHcio 5TO OTPOMHO, HO MBI BCE JKe ZANHIIEM ero:

Cloo = 294 692 427 022 541 000 000 000 000.
® Bonpocoi

1 CKONbKO pasnuuHbIX 3/IeMEeHTapHbIX COBbLITUMIA BnaronpuaTcTeyeT 5 ycrexam B cepuu
U3 7 ucabiraduia BepHynnu? [Ona oTBeTa MOXHO BOCMNOML30BATLCA TPEYroNbHUKOM
Mackana (cm. puc. 51).

2 Ckonbko B CEPUM M3 n UCNbITaHMIA BepHynnu anemeHTapHbiX coObITUIA, CoaepXaliux
pOBHO k ycnexos?

@ 3apaun

227 BeinmumuTe Bce dIeMeHTADHBIE COBBITHA, GJIATOIPHATCTBYONIHE:
a) 2 ycoexam B cepud u3 4 mcnertannii Bepuvinm;
6) b ycnmexam B cepud m3 6 mcmerranmii Bepryniam.
228 Cxoapko sneMeHTADHEIX cOBBITHH B cepuu M3 8 ucnulTaHmit BepHynam 6marompm-
ATCTBYeT:
a) 2 ycnexam; 0) 6 ycmexawm; B) D ycmexam; r) 3 ycuexam?
229 Ckonbko saeMeHTapHBIX COOBITHI OJArONPUATCTBYET MOABJICHHUIO TPEX OPJIOB, €CIH
MoHeTy Opocaror:
a) 3 pasa; 6) 5 pas; B) 7 pas; r) n paa?
230 IIposogurca cepus u3 10 mcnerranwmii Bepuymm. Kakux sieMeHTapHBIX COGBLITHIA
6osbIre: TexX, B KOTOPHIX 3 ycIleXa, MJIH TeX, B KOTOPHIX 7 YCIeXOB?

=—"—
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231 Ilposenena cepusa u3 n ucnbitanmii Bepuyanm. Haiigure n, ecoam obmee wmesao
aJleMeHTAPHBIX COOBITHH paBHO:
a) 16; 0) 64; B) 256; r) 2048; ) 2

232 Jloxaskure, uro B cepuu u3 15 mcnerranuii BepHysam uMcIo saeMeHTAPHBIX COOLI-
Tuii, OnaronpusTcrByonmux 6 ycmexam, paBHO YHCIY 9SJeMEHTAPDHLIX COOLITHIA,
GIarcIpHATCTBYIOIIHAX:
a) 9 meymagam; 0) 9 ycmexam; B) 6 meymauam.

233 Ilpoeoaurcs cepuda W3 n UcHbITaEWil Bepryim, n > 9. Berpasure dopmyJioi gme-
JI0O 3NEeMEHTAPHBIX COOBITHII, KOTOPBIE OJATONPHATCTBYIOT MOABJIEHHIO:
a) 2 rinu 3 yCcoexos; B) poBHO 4, 6 unu 9 ycnexos;
6) He Oosee H ycmexos; r) menee 4 Heymad.

234 Haijigure umclio sneMeHTApHBIX coObTuii B cepum u3 134 mcnsrranwmit Bepmyiru,
KOTOpEIE GIATONMPHATCTBYIOT MOABIEHHIO:
a) 133 ycnexos; 0) ogHOTO yCmexa.

@ BepoaTHOCTM COObITUNA
B ucnbiTaHmax bepHynnn

MsI 3HaeM, 4TO NIPH IIPOBEJEHHM CEPHH M3 1 He3aBHCHMBIX McnblTaHWii BepHyinn kan-
Ziloe KOHKDeTHOE 3JieMeHTapHOe coObITHE, B KOTOPOM k ycmexoB M n — k Heyjad HMeeT Be-
posTrocts pFq" k.

MeI TakKe 3HAeM, UTO UMCIO TAKHX dJIeMEHTaPHBIX cOOBITHII ¢ k ycmexamm pasmo Cj.
CrenoBaTeNbHO, COGBITHE «HACTYIIWIO POBHO k ycmexoB» umeer BepoaTHocTh Ch pfq™ .

Ity dopmyny uacto HasbiBaioT Gopmynoi Beprymiu.

dopruyna Bepuynnu. B cepun ucneitaHuit BepHynnm BeposTHOCTb COBGbITUA «pPOBHO
k ycnexoe» paBHa

C,fpkq“_k,
rAe n — YWUCNO0 WCMbITAHWI, p — BEPOATHOCTL ycrexa u ¢=1-p — BEpPOATHOCTb
Heyaze 4u.

1
INPUMEP 1. Crpesnok 7 pas cTpeldseT N0 MHIIEHH ¢ BEpPOATHOCTBIO IONANaHHA 3 OpH

KaXJIOM OTHe/IbHOM BoicTpesne. KakoBa BepoATHOCTL cofbiTHA «MHIIeHL OymeT HOpa)keHa
poBHO 3 pasas?

- 1
ITOT ONBIT — cepuA U3 7 HcHbITAaHANA BepHYIIH ¢ BEPOATHOCTBIO ycIexa p = 3 ¥ Bepo-

2
ATHOCTBIO Heyfadu q = 1— p = 3 BepositHoCcTh cOOBITUA A «pPOBHO 3 MOUANAHMSI» PaBHA:

1y (2%
P(A)=C¥p3q*=35-[§] [5] ~0,256.
PaCCMDTpHM Telnepb GOJIEE CIOMHBIE GDﬁHTHH, COCTOAINIHE B TOM, YTO YHCJJI0 YCIIEXO0B

3aKJI0Y€HO B HEKOTOPBIX Ipeneaax.

INPUMEP 2. BpocaeM HMIrpaJbHYI0 KOCTh. YCIEeXOoM OyaeM CUHTATE BBRINAJcHUE INECTEP-
5

1
ku. Heypaueit — pbinajeEue jawoboro apyroro yucia odkosB. Takum obpasom, p = e qg= e
Haiiném BeposATHOCTH TOTO, UTO OpH 8 OGpockax mrecTépka BeImageT or 4 mo 6 pas.
S —
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Yrobel pemnTs 9Ty 3aJady, HYKHO OTAEJIBHO HAWTH BEPOATHOCTH TOTO, UTO MIECTEPKA
Bemmana 4, 5 uau 6 pas, ¥ UX CIOKHTH:

1), [5]2..,
6] 2| ~0,306.

444 38 6,2 14 54 15 58
Cip'q +Cgpq3+C§pq=70-E > +56'E “l& +28-

B mexoropeIix sazavax ymgobHO BMeCTO BePOATHOCTH HYIKHOTO CcOOBITHA cHaYaJ a HAUTH
BEPOATHOCTh IIPOTHBOIOJOKHOTO COOBITHA.

INPHMEP 3. IlposoamTca cepua u3 6 mcneitanmid Beprymmu. BepoaTHOCTE yecmexa p
pasHa 0,3. Haitném BeposaTHOCTH cOOBITHA A, COCTOAIEro B TOM, YTO B DTOW CEPHUH HACTY-
OUT XOTA OBl OALH VCIEX.

Pemeane. BMmzcTro cobObiTHa A paccMOTPHM IIPOTHBONONOKHOE coDbITHe A <«HACTYyOHT
0 ycoexos». BepositTHOCTH 3TOro cOOBITHA HAWUTH HECHOMKHO. YYUTBHIBAA, YTO BEPOATHOCTD
Heygauu g pasa? 0,7, moryaaem P(A) = C,‘f.ip'](,fi =1-0,3"-0,7° = 0,118.

Cneposarensuo, P(A) = 1 — P(A) = 0,882.

Y106bl HalTM EEpPOATHOCTL Mo d¢opmyne bepHynnm
B 2NeKTPOHHOW Tabnuue, ncnonb3ayinte GyHKUMIo

BUHOM.PACT()

Ha pucyHke HaKkaeHa BepoaTHOCTbL Toro, 4to B 10 uc-
noiTaHusx BepHynnu ¢ BeposiTHOCTbLIO ycnexa p = 0,4
HacTynut poBHC 6 ycnexos. ObBpaTtuTe BHUMAHUE Ha N 1[}| 0,1!14?7_'
nocnegHuir aprymedT B ckobkax. OH paseH 0. Ecnm P 0,4

BMmecto 0 HanucaTe 1, TO PYHKUWS BLIMMCIUT BEPOSAT- k 6

HOCTb TOrO, 4TC YCMExoB CAy4uMnock 6 wimM MeHble

(ot 0 pno 6).

Jx  =BVMHOM.PACTI(E4;E2;E3:0)
D E F

IIPUMEP 4. B 2009 r. B neproit yactu ET'D nmo marematuxe Osuio 10 samanumii ¢ BBI-
ﬁDpOM orBera. K KaxXJoMy s3aJaHWuK Openlarajloch 4 BapHaHTa OTBeTa, HO TOJIBKO OJAHH
u3 HAX Obl1 BepubIM. Eciim yyacTHHK sK3aMeHa BRIOHpAJI OTBEeTHI ciaydaifHBEIM obOpasoM, To
ana Hero 3T 10 3amaHunil npepamannuck B cepuio u3 10 menwsirannit Bepryinm ¢ Beposr-
HocThio yenexa p = 0,25. Urobbl ycHemHo c¢IaTh 5K3aMeH, YYACTHUKY HY:KHO ObLIO yKa-
3aTh BEpPHEBIE OTEETHI XoTaA Obl K Tpém samanmaM. Kaxosa ObliIa BepOATHOCTE IPH TAKHX
YCJIOBHAX CAATH PK3aMeH, HHYEro He 3HAA W BRIOMpaA OTBETHI HAayZady?

Pemrenue. Haiifégm BeposaTHOCT: cobbiTHa A «3 ycmexa winm 6Gojssime». BepoaTtHOCTh
HOPOTHBOMNOJIOKHOTO cOORITHA A «ycmexos 0, 1 mwam 2» pasHA:

P(A) =C%,p° 7'+ Cl, p'q® + CE p?q®=0,75' + 10-0,25-0,75° +45- 0,25 - 0,758 ~ 0,53.

3aaunt, P(A) = 0,47. CregoBaTensHO, IPH TAKAX YCJIOBAAX IpHMepHO 53% YYacTHHKOR,
He 3HABMMX abCoNTHO HHAYEro, NPOBaJHBANIHACHL, & NpAMepHO 47% TAKHX YYACTHUKOB
yenemno cgasanu sksamed. C 2010 r. B EI'D no maremaTuke HeT 3ajlad ¢ BeIOOpOM oTBeTa.

Bonpocsi

1 3anuwunTte dhopmyny BepoATHOCTHM cobbITMA «HacTynuno 3 ycnexa B cepun u3 8 wvc-
NbiTaHnia bepHynnn».

2 3anuwmTe BblpaxeHwe AN BEPOATHOCTM COObITUS «HAcTynuno 2 wim 3 ycriexa B ce-
pyun 13 9 ucnbiTaHnii bepHynnms.

3 Kak HaiiT BepOSITHOCTb COObITMA «xOTA Obl OOWH yCrnex» B CEepuM UCMbITaHui bep-
Hynnn?

1 —)
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@ 3apaun

235 B mexoropom wucHnBITaHHUW BepHYJUIM ycmex HACTyIaeT ¢ BeposaTHocThio p = 0,5.
HajiguTe BepOATHOCTH TOTO, UTO B CEPHH M3 4 TAKHMX MCIIBITAHWIA:

a) HaSTYIHT POBHO 2 ycIexa; B) HACTYIHT POBHO 3 ycmexa;
6) HasTynuT poBHO 1 yemex; T') BCe MCOBITAHHA OKOHYATCH Heyaadeid.
236 HaiigaTe BepOATHOCTL NMOABJIEHHS POBHO TPEX OPJIOB, €C/IM MOHETY Gpocaror:
a) 3 pasa; 6) 7 pas; B) 9 pas; r) n pas.
237 Urpaasayio xocth Gpocaor 6 pas. HaliiuTe BepOATHOCTL TOrO, UTO INIECTEPKA BhI-
nager:
a) 3 pasa; 0) 5 pas; B) 1 pas; r) 6 pas; n) 2 pasa; €) HU pasy.

238 Ilepen mauanom (yT6OIEHOrO MarTua CyAbs GpPOCAeT MOHEeTY, YTOOBI ONpENeTuTh, Ka-
Kaf KOMaH[Ja nepBoii Oyzer BiuageTs MauoM. HaiiguTe BepossITHOCTH TOTO, WTO B TPEX
MaTYax, KoTopkle KoMmaHAa <«CTapTép» TPOBOAWT C JIDYTMMH KOMAaHJAMH, MY KaK-
ObIi Da3 Oyzer gocTaBaThbCAd UMEHHO STOM KOMaHJe.

239 CayuaitHbI SKCOEPHMEHT 3aKJI0¥aeTcia B HATUKPATHOM OPOCAHMM CHMMETPHYHOMH

@ moHe bl. HaliniuTe BEpOATHOCTL COOBITHA:
a) ¢pelIKa BBIIAJET POBHO 3 pasas;
6) «opén BRImAAET OT ABYX A0 YETBIPEX pPas»;
B) ¢pemka Bemmanmetr aubo 1 pas, mubGo 3 pasza»;
I) «OPEN BEINAAET HEUETHOE THCJIO pas».
240 Crpenox Tpm pasa CTpenseT IO MUTIEHH. BepoATHOCTh MOMAXAHWUA TPH KAXKIOM
oTaensHOM BeIcTpese pasHa 0,74. Kakosa BepoaTHOCTE COOBITHA:
a) «menb He OyJeT mopaskeHa HH pasy»;
0) «Be TPH BBICTPeJia IMOTAAYT B IETb»?

u-l-l

241 B HekoTOpOoM HCHBITAHMM DBepHY/IH Heyjada HACTYIAeT C BePOATHOCTBIO § =%.
@ Hﬁ.ﬁ}];ﬂ"l‘ﬁ BEPOATHOCTL TOIO, YTO B CEPHH H3 5 TAKHX HCHBITBHPIﬁ:
a4) HATYyOHUT POBHO 2 ycIexa; B)* mactynur Oosee 2 yCIexos;
6) HacTynuT poBHO 1 ycmex; T)* HACTYOHT MeHee 4 yCOeXoB.
242 B mexoTopoM HCHBITAHHH BepHY/IM ycmex HACTymaeT ¢ BeposTHocThio p = 0,4.
?:—E HajignTe BeposATHOCTL TOTO, UTO B CEePHH M3 4 TAKHX MCIIBITAHMIA:
a) Ha:Tynur Gonee 2 ycmexos; B) He BCe HCIBITAHHA OKOHUATCA Heyaaueii;
0) HacTynmuT He Oosnee 2 Heymad; T) HACTYIIAT MeHee 4 VCIIeXOB.
243 Ilepe, HauanOM mMAXMATHOH NApPTHH € IOMOMLI kpe0HMd HIPOKH ONpeessioT,
KTO urpaer OenbiMu, a Kro — udépHbiMu. Ocran Bengep nposogur ceaHc ofHOBpe-

MEHHNH HIpHI ¢ JgoburenaMu maxmaT ropoga Bacioxkm Ha 12 pockax. Haiigure Be-
POATHOCTE TOTO, 9TO OH OYAET HIPATh DEIBIMM:

a) poBHO Ha 3 JOCKax; B) xora 681 Ha 1 mocke;

6) poBHO Ha 5 JOCKAaX; T') mo KpaliHe#d Mepe Ha 2 JOCKAaX.

244 Onery zamamu 10 ogMHAKOBBIX IO TPYAHOCTH 3amad. BepoarHocTs TOro, uro Oxer
E PEIIAT KaKAVI0 OTHelbHYI0 3amady, paBHa 0,75. HailiiuTe BepoATHOCTH TOTO, YTO
Oner pemmwur:

a) Bce zagadu; 0) He MeHee 8 zagawd; B) He MeHee 6 3agad.



Cny4yanHblie
BeJsiidiiHbi

Cny4yaiiHaa Benu4uHa — 9TO BeNuU4YMHa, 3Haye-
HUWE KOTOPOW 3aBUCUT OT 3NIEMEHTApPHOro Cco-
ObITUA, KOTOPbLIM 3aKOH4YMIICA OnbIT. YT0ObLI Nos-
HOCTbIO ONUcaTb CNAY4YAWHYIO0 BENUYWUHY, HYXHO
3HaTb BCE €€ 3HAYEeHUss U UX BEepPOATHOCTWU, TO
eCcTb pacnpegeneHue BepoATHOCTeN cny4yamHown
BEJTUYUHDbI.

Cny4alHble BENMUYUHBLI CnyxaT On8 npeacrasne-
HUS U3MEHYMBLIX BEeNUYUH, KOTOpbIe BCTpe4a-
I0TCA B Npupoae v B NOBCEOHEBHOW XWU3HW.

68 NMpumepsbl cny4YamHbIX BEJIMYUH

69* PacnpeneneHne BeposaTHOCTEM
CNy4aHOWN BEJINYUHBI

70" MaremaTruyeckoe oxugaHue
CNny4amHOWN BeJINY4UHBbI

71" Oucnepcusa v ctangapTtHoe
OTKJ/IOHEeHue

T Martemaruyeckoe oxuaaHue
MU AMCNepcus 4Yucrna ycnexos
M 4acToOTbl ycnexa B cepum
uecneiTaumin Bepuynnm

73" 3akoH GonblUKX Yucen
M ero NnpMMeHeHue



@ NMpumepsbl cny4YamHbIX BEeJIMYUH

B pasHBIX IMKOJBHBIX HpeaMeTax Bbl M3ydaeTe pPa3JMUYHbIe BeJIMUYUHBI — [JIMHBI M pac-
CTOAHUSA, MACCY M TEMISPATYDY, CXCPOCTE H BneMd. B HayarpHell Mrone DaccMarDHpaTiE
INOCTOAHHLBIE BeJIHUHUHLI. Ilozke BBI MO3HAKOMHMJIHCE C BeJIHUMHMHAMH, KOTODLEIE 3aBHCAT ApPyT
OT JApyra WM MeHSIOTes co BpemeHeM. [[JIsi ONMHCAHHA TAKWX BeJIWUHH HCIOJIL3VIOTCHA
(PYHKIHM.

3aHEMAACE CTATHCTHKOH, Mbl Y3HAJH, UTO OOJBIIMHCTBO BEeJIHYHMH B OKPYIKAIOIIEM MHpE
noasepiHe b CJTy‘IﬂﬁHOﬁ H3IMEeHYHMBOCTH. Ha HX 3HAYEHHA BJHAET MHOMECTBO H3BECTHBIX
HJIH HEeHW3BECTHBIX CaydYaiHBIX (paxTopoB. IIpo HeKoTOphle BelWUMHBI MBI 3apaHee 3HAEM,
49T0 OHH ciay9JaiiHable. Hanmpumep, 4Mclio ycmexoB B cepuH HcObITaHMHA BepHym — 3aBe-
AOMO ciay4Yaiiiasg BenwdrHa. [[pyrue BeJIMYWHBLI NPHHATO CYHTATH IMOCTOAHHBIMH, HO Ha ca-
MOM feJyieé OHH H3MeéH4YHBBI — HX 3HaAYeHHA BO MHOI'OM Cmﬂﬁﬂm. BﬂJKHLIﬁ opuamMep —
Hanps KeHHe B 2JIeKTpHUYecKoi cetr. B To ke Bpems, rosopsa B miase IIl o cayuaitmoit ms-
MEHUYHMBOCTH, MBI OTMEUAJIH, YTO YaCTO HM3MEHYHBOCTh MNOAUHHAETCA 3aKOHOMEPHOCTAM,
OPOABIAONIUMCH Ipu OOabIIOM umciie usMepeHH minu Habmogenuii. Baxkuasa 3agaua Teo-
pHH BEPDETH(ICTEﬁ — H3y4JYeHHe CJIy'qaﬁEBIX BeJIMYHH H HX YHCJOBLIX XapaKTepHCTHK.

HN3MeHunBEIe BeJIMUHUHLI, BO3HUKAON[AE MPH MPOBEIEeHHH CAYIaWHOTO OIBITA, MBI OyaeM
HA3BIBATE CAYYAWHBIMM BeJIMUMHAMM.

Cny4yaiiHan BenMYMHA — 3T0 BENMYMHA, 3HAYEHWE KOTOPOM 3aBMCUT OT TOro, KakuMm
3NEMEHTApPHbLIM COOLITMEM 3AKOHYWIICS Cly4arHbIA OnbIT.

Yrobsl He nyTaThs Ha OHCbME CJAy4YallHble BeJIWYHHbBI W NHepeMeHHbIe, Oymem o6o3Ha-
YATE CAy4YAHFEIE BeJMIHUYHWHEI OonpmuMu jgaTuacKHMH OyxkeBamm. [IpueBeném HecKompKo mpH-
MepOB.

INIPUMEP 1. Ilpeamono:xuM, HEKTO KHIAET HIPDANBHYI KocTh. CayIaiHON BeaHYIH-
HOH X OyAeM CUMTATH YHACJIO BRINABIIAX OYKOB. IlocKoJIBKY KyOHK mmeeT 6 rpaHeil W umc-
JI0 OYKOB HA KaMKOOH rpaHm — nexoe uuciao or 1 mo 6, cayuaiHasa seaudumHa X IPHHH-
MaeT 3HadYeHWs U3 MHOKectsBa {1; 2; 3; 4; 5; 6}.

ITPUMEP 2. Poct Hayzady BBRIODAHHOTO YelOBEKA MOMKHO paccCMAaTPHBATH KaK ciIydaii-
HYI0 BeJIMYHHY.

INPUMEP 3. Vuacrauk norepen mnokynaer Omner. Ilema Ommera ¢duxkcumpoBana, HO
BBIATPHINI — CcJIyMaiHasd BeJHIHHA.

INPUMEP 4. Bpemsa Oe3oTKasHOU caymx0bl Tejaesus3opa WM CTHPAJLHOM MANIWHLL —
cayuaiigaa BeauuuHa. CBolicTBa 9TOH cay4yaliHOH BeJIMYMHBLI BAKHBI, HAOPUMEp IOPH ycTa-
HOBJICHHH TapaHTHIHOTO cpOKA HA HOBYIO TeXHHKY.

IIPUMEP 5. Hucino OpakoBaHHBIX JeTalieil B KOHTPOJIbHOW HAPTHUA — CJyYalHadA BeJlH-
YHHA.
IIPUMEP 6. HanpsixkeHue B OBITOBOM SIeKTPHYECKOH ceTH — caydaliHas BeJIMYHMHA,

3HaYeHUs Koropoil konebniores:t okosio 220 B.

IMPUMEP 7. Macca pacdacoBaHHBIX IIPOAVKTOB — ciayuadHas BeawumHa. OHa mMoker
HEMHOTO OTIHYATHCA B TY HJIH APYTyI0 CTOPOHY OT HOMHAHaAbHOM Maccel. Ilokymarens Ta-
KHe OT/INYUA He 3aMedYaeT. SaTO NPOU3BOAUTENI0 KoJjieDaHuA B Bece He0De3pas3IAYHBI.
B ciayuae cepsé3HOro CMeIeHHWsl CPeJHero Beca B TY HWJIH HHYIO0 CTOPOHY MHPOU3BOLUTENH
MO{eT HOHECTH YOBITKH.

—
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INPHUMEP 8. BaskHBIM IpHMepOM CIYYaWHOW BEJIHYHHEBI ABJISETCH YHCJIO YCIEXOB B ce-
pun wmcobeiTaEnii Beprysnu. Ilyers, Hanpumep, mpoBomuTceas 10 wmcnerrasmii Bepryiumm.
Uuceio ycrexoB B 9TOH cepuM MOKeT NpUHHUMAaThL Jaboe nenoe snavenue or 0 mo 10. Yuc-
JIO HeyAad TAKKe SIBJISIETCS CIIYyUAifHONW BeJIMTIHHOIL.

5 3

NPHMEP 9. MoxXHO TOYHO BBIUHCJIHATL, UMy pABHA CyMMa YHCEI e TloasTomy
BHAYEHHE 3TOI CYMMBI He ABIAeTCA claydailtHOW BenwuwHOW. OZHAKO eclM JaTh 3Ty 3ajady
Ha KOHTDOJBHOU pabore B 6 Kiacce, TO MOJy4eHHBIE OTBETHI MOTYT OTIHMYATHCA OT BEPHO-
ro OTBeTa Hempe;ckazyeMbiMm oOpaszom. IMosTomy oTBeT MIKOJIBHHKA MOKHO DPACCMATPUBATH
KaK CJIYYAHHYIO BeJIHUHHY.

INPHMEP 10. Monery 6pocaioT [0 IepBOro BhIOANEHHA opJia. dmcao OpocaHmit — ciy-
yaHadA BeJIMYMH1, SHAYEHHUEM KOTOPOH MoiKeT OblTh ai000e HATypalibHOE YHCIIO.

Ecnu ciaydaiiFras BelUMYHHA NPUHUMAET OTHeJbHBIE 3HAYEHUS, KOTODBbIe «HE CJIHBAIOT-
Ccsi» B HHTEDPBAJLI WJIH OTPE3KH, TO TAKYI0 CAYYAHHYIO BEJHYHHY HASBIBAIOT NHCKPETHOM.
Hanpumep, pesyiaeTar OpocaHHA OAHOHM WIPAJLHOH KOCTH WJIH CYMMAa BBIIABIIAX OYKOB
npH ABYX OpocaFmAX KOCTH — 3TO AHUCKPETHBIE BEJIWYHHBI.

B mpupone 3payeHMs MHOTMX CJHAYYallHBIX BeJMYUH HM3MeHAOTCA HenpepbisHo. Hanpn-
Mep, TeMIlepaTypa BO3AyXa B IMOMEIEHHHM MeHAeTCA HeNpepbIBHO BHYTPH HEKOTOPOro HH-
TepBaga. PocT ciyuaiino BeIGpAHHOTO UeIOBEKA MOKET HMeTh Jioboe 3HaueHHWe BHYTPH He-
KOTOpOro mpomexyrka. Takme ciydaiiHble BeJIMUMHBI HA3BIBAIOTCH HENMpPepPbIBHBIMM.

® Bonpocsl

Y1o Takoe cnyuyaiHan BenuuuHa?

2 MNpueBeguTte OBa-TpPWU NpUMeEpa CNy4YalHbIX BeNWYUH, MNOMWMO Tex, KOTOpble [AaHbl
B TekcTe yyebHuka. Bul MoOXeTe nerko HamTu rnpuMepbl, BCIOMHUB WIPbl, B KOTOPLIE
Bbl urpaete. Apyrve npumepbl MOXHO HaWTM Npy HabnoOeHusx 3a noroaon.

3 MoxHO nuM paccmaTpuBaTh LUKOSBHYIO OUEHKY Kak CllydaiHyto BenwuyuHy? [Mpueepure
aprymMmeHTbl 3a U NpoTuB.

4 lMpuseaure npumep AUCKPETHONW U NPUMEp HENPepbIBHOW Cly4alHOW BeNWYuHbl MNo-

MWUMO TEX, 4TO [aHbl B TEKCTe.

@ 3apaul

245 Cepua 10BapUIleCKHMX MaT49eil NIpPOBOAUTCH OO ABYX noGen ONHOH M3 KOMAaH
B TPBX MaT4Hax: €eCJH KaxKasa-TO KOMaHga oJep:xajia aBe 1106(3}1]3'{, TO OHa Dﬁ']:HBJIﬂ-
erca nmofemureneM, W CHegyIOMAN MaATY yiKe He HpoBoAHTCA. MOKHO M CUHTATH
4YH@CJ0 MaTdeil caydaiiHoi BenmumHoN? Kakwe sHayeHWs MOMKeT NPHHHMATE 3Ta
caydyaiiHo s zernrunza?

246 JIpa maxMaTHCTa pellIWJIH IPOBECTH APYIKECKYI0 BCTpedy IO Tpéx mobes B mATH
llﬂpTEﬂ:K- Rﬂ.l{ﬂe 3HaAYYeHHA MOMKeT ]IPHEHMB.TB CJTY‘EB.ET.HHH BeJIHYMHHA <«YHCJIO CbBI-
TPAHHBIX HTApPTHI»?

247 B mMoMeHTAnBHOI JIOTepee YJYACTBYIOT TPH THIA OHJIETOB: 0e3 BHIMNTPHINIA (BBI-
urpeim O pyGineii), ¢ eeiurpeimem 20 pyoueii u ¢ Beiarpsimem 100 pyoOmeii. Mosk-
HO JIM CUYUTATH BBIMIDPHIII MIPAOIIero ciaydainoit Benuunuoii? Kakuwe snaveHus
MOKeT NPHHUMATE 9TAa BeJIMYWHA, €CJIH HUTIPalInuil IIOKYyIIaeT:

-

a) onuH OmmeT;
6) nBa OGuera?
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248 B xamxke 16 crpammn. Bnl Hayrajg oTKphIBaeTe KHIJKKY M CMOTDHTE HOMED CTpAa-
HHNBI cjeBa. MoKHO JH cYMTATH 39Ty BeJIWYHHY caydaidHon? Kaxkwme 3sHadeHms oHa
MOJKeT IPHHHMATL?

249 Kakue 3HAUeHHs MOKeT NPMHHUMATH CJIy4YaiiHAS BeJIWUMHA:

a) cyMMa O4YKOB npu OpocaHMH [BYX HI'DAJIBHLIX KOCTEH;

6) cymMmMa OuKOB npu OpocaHUM TPEX UIPANBHBIX KOCTEI;

B) UMCJIO UCHLITAHUN B OILITE, I'/lé UCOBITAHUA MPOBOJATCS A0 IEPBOTO yCIexXa;
) KOJIMYECTBO YCIEXOB B cepHMH H3 n HciblTanuii Bepryinu?

250 M3BecrHo, uto B Kiaacce 32 yuenuka. M3 mux 20 gepouex. Kakme smadeHHA MoO-

JKeT UPHHUMATEL CJOYIaiHAS BeJIHIHHA:

a) YACIO AeBOYEK, HPHUCYTCTBYIOIIHX CETOAHA B KJACCE;

0) TmcIo YUYeHHKOB, OTCYTCTBYIOIIHUX CETOAHS B Kjacce?

CKOJMILKO pasIAYHBIX 3HAYEHHHA MOKET NPHHATH KaKAad M3 9THX CIYIAWHBIX Be-
85850705 04

@ PacnpepeneHune BepoOsATHOCTEU
CNy4aHOM BeJINYUHDI

Yrobel omrcaTts CJTY‘I&ﬁHy‘fO BEJIHYHHY, HYHO yKa3aTb €€ BO3MOKHBIE 3HAUYEHHA M HX
BEPOATHOCTH.

PacnpegeneHueM BeposiTHOCTEN UM NPOCTO pacnpegeneHuem ciy4alHoin Benu-
YMHb! HA3bIBABTCH 3aKOH, KOTOPbIN KaXA0MY 3HAYEHWIO Cry4aiiHOW BeNWYWHLI CTaBuT
B COCTBETCTBME BEPOATHOCTL TOrO, 4TO BEIWMYMHA NPpUMET 3TO 3Ha4YeHue.

Ecan, sanpumep, BemmumHaa X MOJKET IIPHHATH 3HAYEHHe D, TO HYKHO YKa3aTh BEepPOAT-
HOCTE coObITHA «X paBHOo H5». Ecim Benmmumaa X MoKeT NPHHATH 3HAUeHHe —4, TO HYKHO
VKasaTh BepCcATHOCTL coOblTHsa «X paBHo —4». Taxkwe cobObiTHA nDpuHATO 0003HAYATH
(X=5),(X=-4)ur 1

Pacnpenencrne BepoATHOCTEH MOMKHO 3agaTh Tabammned, rpadmkoM, gumarpaMmoi, ¢op-
MyJaMH WIH Ja’Ke CJIOBECHBIM OIMHCAHHEM.

ITPMMEP 1. CnvuaiiHas BeJHIMHa Y

Tabmuma 7. Yneao BeIMABIIMX OYKOB paBHa 4HCJAY O4YKOB, BbINABIIMX IIPHU OJHO-
KparHoM OpocaHMM HrpalbHOrO KyDHKa.

3navenne Y 1 2 3 4 5 6 Pacopenenenne vaobuo sagate Tabiammen 7.
' 1 1 1 1 ' 1 1 B sToMm npumepe BepOATHOCTH BCeX IIec-

Bepoatocts = = = Py r TH SHAYeHHWH OLWHAKOBBIE. BepoATHOCTHL
pacopejeleHa MTOPOBHY MEXKAY IIECTHIO

BO3MOKHBIMH 3HAYCHUAMH.
Haiigém, uemy paBHaA BepOATHOCTH CO-
oerrusa (3 < Y < 5). 9to cobeITHE COCTOHT B TOM, YTO HPH OJHOM OpOCKe MTIPABHOM KOCTH
BHIITAJIO OT 3 70 5 0YKOB. BepoATHOCTH 3TOTO paBHA CYyMMe TPEX BEpPOATHOCTEMH:
1 1

PB<Y<5)=—-+ % ™3

=k
6 6
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INPUMEP 2. PaccmoTpuM clay4alHVIO BEIHUYHHY S — «9HCJIO0 BBINABIIAX OPJIOB TIPHA
nATH OpocaHWAX MOHETBI». KOJMYecTBO BHINABIIAX OPJIOB MOXKET OBITh IEJNBIM YHCJIOM OT
0 mo 5. BepoATHOCTE TOTO, YTO OPJIOB CHAYYUTCA POBHO k, MoxHO HaiiTm mo dopmyne Bep-
HYJLIH:

l k (l)ﬁ—k Cf’,‘
= —; k s =T o —
PE=R=G (2) 2 32
CocraBuM Tabiuny pacupegesieHns.

Tabnrma 8. Pacnpeaenenue 4ucja OPJOB B CePUU M3 5 MCOBITAHHM

3uauenue S 1] 1 2 3 4 5
1 5 10 10 5 1
Belpeenoess 32 32 32 32 32 32

Haiiném, weMy paBHa BepOATHOCTH TOTO, YTO NPH HOATH OPOCKAX MOHETHI CIYYHUTCA OT
2 mo 5 opnoB. Iro cobeiTHe MO:KHO 3amucath (2 < S < 5), W ero BepoATHOCTh pPaBHa

10 10 5 1 13
= T — + ey + e R
P(5=2)=35*32% 32732 " 16

Jr =BEPOATHOCTL(C3:C8:D3:D8:2:5)

C D E S
B pepakTopax 3NeKTPOHHbLIX Tabnuu, ans

BbLIYMCNIEHWIA B2POATHOCTE MO pacnpe- TR T T
feneHusm npenycMoTpeHa GyHkums s > S OUO'“ WPy
Wy J 3 2
BEPOATHOCTb() i 0.16 1
Ha pucyHke nokasaHo pelueHue npume- 2 0,31
pa 2. 3 0,31
4 0.16
5 0.03

INPHUMEP 3. KomuuecTBO MONBITOK B CEPHH MCILITAHNHM [0 mePBOr0 ycmexa, ecJH Bepo-
ATHOCTH yCIE€Xa 13 KajKJIOM MCIBITAHHM paBHAa p.

OTinure OT ABYX HPEABIAVIINX IPHMEPOB B TOM, UTO V CAVIAHHOH BEJIHUHHBI «TIHCJIO
NONBITOK A0 AOCIHMKeHHUA IepBOore ycmoexas» (HasoBéM eé X) 3HadeHHH OeCKOHEYHO MHO-
ro — or 1 go 6eckoneunoctu. He Oymem wuaobpa:xkars DeckoHedHYI0 Tabnuily, a sagagum
pacrpesesiieane (hopMyJIoi:

P(X = k) = pg" %,

e q = 1- P — 9TO BEPOATHOCTH HeYAAYH B KH}K.E[Oﬁ OTAEeJBHO B3ATOH MONBITKE.

INPHMEP 4. VMHorga pacnpefejieHHe BepPOSATHOCTEH CHYyYaildlHOU BeNIWYHUHBI MOMKHO HM30-
OpasuTh ¢ NOMOWILIO CTONOMKOBONH auarpaMmebl. Ha ropMsoHTAJNLHOH OCH OTMEYAIOTCA 3HA-
YeHHA, A4 BBICOTHI CTOJNGHKOB PABHEI BEPOATHOCTAM COOTBETCTBYIOIIHX 3HaueHui. Jlmarpam-
Ma 1 mocTpoeHa Ha OCHOBE 3HaYeHHH Tabmmubr 8.

[=—ri
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0,

Jduarpamma 1. PacnpefieleHue BepOATHOCTelH CIydaliHOM BeJIMUYHHBI S

0,35

0,3 =
0,25

0,2
0,15

0,1
0,05

, .
? 0 1 2 3 4 5

OcHoBHOEe CBOWCTBO pacnpegeneHus. Cymma BCex BEDOATHOCTEN B pacnpepene-
HUM 1060 OUCKPETHOI CNy4aiHOW BenuuuHbl pasBHa 1.

ObpscHACTCA 3TO CBOMCTBO TEeM, UTO CyMMa BepPOATHOCTEH BCeX 3HAYEHHWH CIyIaiHOH
BEJIMYMHBI PaBHA CYMME BEPOATHOCTEH BCEX 3JIeMEHTADHBIX COOBITHN SKCIEPHMEHTA.

@

1
2
3
4

251

252

84

Bonpochi

Y10 Takoe pacnpegeneHve BepoATHOCTEM Cny4anHoW BeNNYUHbLI?

CdopmynupyiiTe OCHOBHOE CBOWCTBO pacrnpeeneHus Cny4anHoW BesMu4vHbL

Bcerpa nu pasnuuyHble 3HA4eHWsi CNy4YalHoi BenuyYvHbl UMEIOT paBHble BepOATHOCTU?
MpuBeguTe NpuUmep cny4anHoW BENWHMHBLI, BCE BO3MOXHbIE 3HAYEHUA KOTOPOW MMEIoT
paBHble BEPOSATHOCTK.

3apaun

3apalite ¢ noMou b0 TAbIUIBLl pacrnpejeseHHe BepPOATHOCTEH caydaliHoil Benuuu-
HEl X, PAaBHOH YHCJIY OpPJOB, BEIIABIINX IIPM:

a) omEoM;

6) aByx;

B) Tpeéx OpocaHHAX MOHETEI.

Onerr cocTonT B OpocaHWMHA ABYX HMIPaJbHBIX KOCTEH. 3amoaHuTe TAOJMHMIy pacipe-
JleNIeHUus BEPOATHOCTEH M TOCTPOMTE COOTBETCTBYIOIIME AHATPAMMBI AJNA CIydaii-
HOH BeJMYHHBI:

a) HanboJbllee U3 ABYX BBIIABIINX OYKOB;

0) HauMeHbIIee U3 BYX BBIMABIINX OYKOB.

Vreazanue. HaubGonwlnree M3 JaHHBIX YHCEJ — DTO YHCJO, 0OJBITEe KOTOPOTO HET.
ITosTomMy, eciH umMeaa paBHBI, TO CUHTAETCA, YTO KaKIoe H3 HHUX HauboJbllee.
Hanpumep, ecnu oba pasa BRIIAJNO TPHU OYKA, TO CUHTAETCHA, UTO HAWbONbLIIEe BbI-
maBlliee YHCJIO0 OYKOE — TpH. To JXe caMoe ¢ HANMEHBLITHM 3HAYEHHEM.
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253 B rmatimnax 9 u 10 gamo pacnpejiesieHHe BepOSATHOCTelHl HEKOTOPOH CJaydaifHOM Be-
auuuael. OaHa M3 BeposATHOCTel HemaBecTHa. HalguTe eé.

a)

3HayeHHE
BepoaruocTts
0)

3HaupHue

S| -

—4 -3

BepoarHocTs 0,05 0,1

Tabnuma 9
2 3

J

ol

Tabmuma 10
-2 -1

0,15 0,18

0,18

=

0,15

0,1

00| =

4

0,05

254 Pacnpepenenmne BepoaTHOCTeH ciayuaifHo#l Benmumnbl X safaHo tabuammeit 11.

3uauelime X

Bepoaruocts

0 0,5

0,1 0,04

Tabnuma 11
1 1,5
0,2 0,18

HaizauTe BepoATHOCTH COOBITHS:

a) (1 <X < 2,5)

6) (X =0, mm X > 2);

B) (X > 0,4 mnu X = 2,5);

r) (X — uenoe uucio).
255 Ilo rabnmue pacnpepenenus (rabna. 12) mocrpoiiTe AMarpaMMmy pacHpefeeHHs CJIy-

UAWHOM BeJTHYNHEI

3unauerine Z

BepoaruocTts

Z.

-5

0,1

Tabmama 12
-3 -1

0,15 0,25

0,05

2,6

0,15

0,25

0,11

0,15

3,5

0,1

0,07

0,1

256 Ilo mgmarpamme 2 mocTpoiiTe TaGAWIy pacmpefefeHHA cAydailHON BeawudaHET T

CNYYAUHbIE BEJIM4UHDI

0,4

Luaarpavya 2

0,3

0,24

o1 . NN =N |
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MartemaTnyeckoe oxuaaHue

C/ly4alHOM BeJIN4YUHDI

Pacemorpmyv cnyuaiiayio Benruwaunay X u eé Ta6iaumna 13
pacmpefeleHpe, saganHoe Tabmumen 13.
Ecmu 6m1 y Hac 0611 umciaoBor Habop 3HaueHHe X x x5 X3

¥ MBI 3HAJMH OBl YACTOTHI 3HAYEHHH, TO MOT-
aa OBl HAWTH cpefHee 3HaYeHHE KAK CYMMY
Opou3BefeHWil pa3JIMYHBIX 3HAUEeHWH W UX
yacror (cMm. 4. 1 Ha c. 60).

Bepoarnocts = py Py Ps

Pn

B pgammom ciyuae MBI MMeeM Aeao He ¢ Habopom, a co ciayuaiiHo# Benwumuoi. Bmecto
YacTOT HAM R3BEeCTHHI BePOATHOCTH 3HadeHHH. Eciam yMHOMKHTE 3HaUYeHHA caydaiiHoil Be-
JJHYHHBI HA HX BEPOATHOCTH H CHIOAHTE HNPOH3IBEAEHHA, TO INOJYUYHTCA HEKOTOpOe CpelHee
3HAYEeHHE CJIyYaliHOH BeJNMYUHBL. JTO CpeJHee HASBIBAIOT MATEMATHYECKMM OMHIAHHEM.
MaremaTnueckoe okupanme cayuainoi BenmumHabl X o6ozmauator EX mmu E(X).. Mger Gy-

AEM ITOJAB30BaATHCH CKOOKaMH TOJIBKO nopa HEDGXOEPIMOCTH.

MaremaTuyeckoe oXxugaHve CNny4anHoW BeNM4YMHbl — 3TO CyMmMa npou3seneHuin

3HAYEHUI ITOW BENUYUHBI U UX BEPOATHOCTEN:

EX = X1P1 + XaPa + XgP3 = S XnPn-

MaremMaTHTeCKOe OKHIAAHHE WHOTAA HASLIBAIOT OKHAAEMBIM BHAYEHHEM WIHA CPeJHHM
3HAYEHHeM CJIyYaiiHON BeJMUMHBI. MaTemMaTHUecKoe OXXHIAHHEe CIYyYAWHOU BEJUUYMHBLI H3-
MepfieTcsl B TeX Ke eNUHHIEAX, YTO W CcAMA BeJuuyuHa (CPpeJHHH pPOCT — B CAHTHMETpAax,

CpeAHAA TeMLepaTrypa — B Ipagycax).

IIPUMEP. Tlycrte cayuaitnasa BenuwumuHa X paBHA YHCIY OYKOB, BBIMABINMX HA OLHOH

- " 1
HI'paJIbHOM KOCTH. BEDOHTHOCTH BbIITaAeHHA HaKJOH TI'DaHH OJHHAKOBBI H pPaBHBI g

(cm. Tabn. 7 aa c. 82).

1 1 1 1 1 1 14+2+3+4+5+6
l'IoaTomyEX—1-E+2-E+3-E+4-E+5-E+6-E— 8 = 3,5.
Jx  =CYMMMNPOW3B(C3:C5:D3:D5)

c D =

Y1oBbl HAWTM MATEMATUHECKOE OXuaaHue
B anekTpoHHoi Tabnuue, Wcnonbayure

hyHKUMIO Bollrpoiu BeposTHOLTH
CYMMMNPOU3B() 0 0.89

200 0.1

PeweHue 3anauu npo notepewo (c. 87) no- 2000 001

Ka3aHO Ha pWCYHKe.

Mat.ox | 40 .|

I Bykpa E — or aammiickoro ciaoBa expectation — <¢omuganner», ObOparuTe BHHMaHHE Ha TO, YTO

B 0003HAYEHHH MAaTeMATHYECKOro okujaHusa Gyksa E numercs npamo, a He KypPCHBOM.
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Duzunyeckmnii CMbICSI MaTeMaTUYECKOro OXWAAHUSA

CMBICT MaTeMaTHYECKOTO OKHIAHHA MOMKHO MPOWJLIIOCTPHPOBATH C IMOMOIMIbI0 JHArpam-
Mbl pacHOpefeieHHA BEPOATHOCTEH caAy4YallHOH BelHYMHBI. KCciM OpeacraBuTh, YTO AHAa-
rpaMMa BBIpe3aFa W3 JHUCTa KAaDTOHA
HJIH MeTajxja, TO MaTeMaTHYeckoe 0,3

OXHAaHME — TOYKAa, B KOTOPYIO IPO- (25
eKTUPYeTCH IEeHTD MacC JHATrPDaAMMbI. 0.2
Ha pmcysrke 64 moxasano pacmpeje- 0.1k
. w - 10
JeHHe HEeKOTOPOK cIayJIaliHOHM BeJHUIH- o1 A
Hbl X. Eé marenarudeckoe oOKHIaHHE T
pasHo 5,09. Ecnu «noAcTaBUTL» MOJ Hos |:|| —
TouRy ¢ abemmeccit 65,09 omopy, To am- 0 T T T T T T T T T T T
’ ’ 178 g A R ETTTE WA i
arpamma OyaeT AaX0ANTHCA B PAaBHO- .
EX = 5,09
BECHH.
Ms1 3HaeM, 9ro TAKHM K€ CBOMCT- Pucyrnok 64. Martemaruyeckoe oxugaHuve —
BoM obinamaer cpegnee apudmerude- TOYKa paBHOBecusa AvarpamMmbl

CKOoe, KOTOpO€ CIVXHT <«IeHTPOM
Macc» YHcJaoBOre Habopa (cm. 4. 1 Ha c. 33). Ora o6mHOCTHE CBOMCTB CpeLHET0 3HAYECHUS
H MAaTEeMATHYECKOTO OKUJAHHUSA eIl pa3 MOAUYEPKHBAET UX eNUHYI0 IIPHPOIY.

@ MaTtemaTnyeckoe OXuaaHue CHy4ainHON BeNWYUHbl — TEOPETUHECKMIA aHanor cpef-
Hero apudmeTudieckoro Habopa MaccvBa [AaHHbIX.

PaccraxxeMm o JABYX BAMKHBIX IMPHMEHEHHAX MATEMATHYECKOro OMHIAHWA.

JloTepesn
C omgHO#A CTOPOHBI, JIOTEpEA NOJDKHA OBITH NPHUBIEKATEIBHON — MOJHKHBI OBITH DONbLIIHE
BEIMTDBIINH, 4 BBIATPEINTHEX OWJIETOB JOMMKHO OBITH JOBOJBHO MHOTO.
C mpyroii — oTepes NOMKHA IPHHOCHTH AOXOM OPraHW3aTOPaM JIOTEPEH, TO €CTh CYM-

MAapHBIH BBIMTPBLII NOJKeH ObITh MeHbIIe 001Ieit BeIpydku. JlobuThcss 3TOTO HABEPHAKA He-
BO3MO¥(HO, MNOCKWILKY HEH3BeCTHO, CHKOJIBKO omwneros ﬁy}lET pacnpogaHo. BHH‘IHT, aToTro
HYKHO HOOUTECA € OONBINOH BEPOATHOCTHIO. 3HeChk HA IOMOINE MPHXOAWUT TEOPHS BEPOATHO-
creil. OHA MOMOraeT YCTAHOBUTH IleHY OmJiera, IPH KOTOPOU JioTepes NMPAKTHYEeCKH HABEPH:A-
Ka IpHHeCET NpuOLLIb.

B sotepee noipkHBI 6LITH DOJBIINHE BHIMTPLIINH, TIO3TOMY omnpenerum, uyro Ha 1% Guie-
ToB BEIDagaeT BeIATPEIII 2000 p. BemrpelmHEBIX OuneToB momiHO O0LITh Hemanmo. Ilyers
10% 6umeroB garor Beimrpeim 200 p.

= Tabnuua 14. PacnpegeneHne BbIMIDHIIIA
Y4yacTHHK JOTepeHn cay4dainbiM obpa-

: B JoTepee

som BeIODupaer onme Owner. Halmgem

MaTeMaTHYecKoe OJKHJaHWe CIydaiHON ‘ Buiurpsiu, p. 0 200 2000
BeNMHMYWHBI X «BBIATPHINI VYYACTHHKA». - 1 i
SanmineM pacHpeneieHEue B Bume Tab- ‘ Beposirrocts semrpeima 0,89 0,1 0,01

nunsr (Taba. 14).
MaTemMaTHuecKkoe OKHAAHWE BHEIATDHINIA PABHO

EX=0"-0,89+ 200" 0,1 + 2000 - 0,01 = 40 (p.).

Yrobe1 JlOoTEpes NPHHOCHJIA J0XO0J, IleHa Owiera AoxKHA ObBITH OoOnblle, YeM CpegHHM
Beiurpsim. Ecam wHaspaunTs neny Ommera 50 p., To cpegHHii AOXO0J OT HIPOAAKH OIHOTO
ounera 6yzmer paserm 50 — 40 = 10 (p.).
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PasymeeTcsa, MOMXeT CIAy4YHMThCA TaK, UYTO HA CBOM OHJIeT Yy9acTHHK JIOTepeH IOJYYHT
Oosabmoi BeRIArphIM. Ho ecam GBI HEKTO pelIny KYIMTH Bce OHJIETHI, TO €My AOCTANHCH ObI
BCe BBIMIDBLIIIN, HO B CpefHeM OH AocToBepHO norTepsi 6l no 10 p. Ha KamAbLIH KyIJeH-
HBIH Ouier.

@ Tak YCTpOEeHbl BCe NnoTepen: MmarematnHeckoe OoXuniaHWe BbiMrpbllla Ha OA4AWH bunet
MeHbLUe ueHbl Bunera.

BTD YCJIOBHEe HABJAETCH HelIpeMeéHHbIM, OHO DGECHE“IKBE!ET AOXOO OopraHHsaTopam JioTe-
pen. YesoBeK, KOTOPHIM PEINMJI ChITPATh B JIOTEPElD, MOJMKEH MOHMMAaThL 3To. MokHO pac-
cMaTPHUBATL JAOTEPEI0 KAK pasBledeHMe, HO He KaK crocobd mogyuuTh MHOro geder. Huka-
KHe CTpaTerui, KOTopble AKOOLI IIO3BOJAIOT BBIMTPATH B JOTEpeio, HA CAMOM jejle He pa-
GﬂTaICﬂ' — MaTeMaTH4YeCKOoe OHHIAHHEe BBIHTDLINIA MEHLBINE ITeHbI 61'{.119'1'3.

Yem OGoapnie MaTeMaTHYECKOe OKHJaHHWE BBIMIDBIINA, TeM Ooabime OmmeToB Tpebyercs,
yTOGBl YCTPOITENb JIOTEPEM MOJYYHMJ OL[YTHUMBIA moxoj. YeM MeHbIIe MaTeMaTH4ecKoe
OKHJAHNME, TeM MeHblle JIofeil npuBaexaer Takasa urpa. ITosToMy OpraHu3aTOPhl DKCIIEPH-
MEHTAJNBHBEIM IIYTEM ONpPEAeasdioT Hauboyiee BBITOZHBIE YCJIOBHA JIOTEPEH, NPHAYMBIBAIOT
pasHOOOpa3sHyI0 peKJiaMy M UaACTO CTAPAIOTCH COEeJaTh TAK, UYTOOBl ONEHHTL OMKHAAHHE BBI-
UTDEINA OBLJIO HEBO3MOMKHO. JTO He 3HAYMT, YTO B JIOTepeld Helb3A BRIArpaTh. MHorma
JIIOAH BBIUTPLIBAIOT, W JaKe KPVIHBIE CYMMBI, HO B KOHEUHOM HTOTeé OCHOBHOH [I0XOX
BCerfa HMeeT OpPraHm3aTop JoTepen. Kormga UrpoKoOB MHOTO, OJHU BEIHTPLIBAIOT, APYTHEe
HET, NEeHBI'H FlepepaclpefeadaioTes Meskay HAMH, W MpW 3TOM 3HAaYWTEeJbHasd 9YacTh JAcHer
AOCTAaéTCA YCTPOHUTENAM JIOTEPEH.

Ecau 4gacTs cpeicTB, BLIPDYYEHHBIX OT JIOTEpeH, MAET Ha HYMKAbl KYJIbLTYPHI, CIOpPTA, HA
CD,I[EPJRE.HFIE ﬁ')J’[BHH[[ H apyruae OGIII,ECTBEHE[D noJjie3sHble eI, TO TaAKHe JIOTEPEH Ha3bIBaITCHA
OmarorBopuTeabHEIMA. Ha mobyio morepero W Ha mo00H HrpanbHBIM aBTOMAaT Tpedyercs
crnenuaabHOe paspemenue (nuneHsua). Ecim KTo-TO yCTpaMBaeT WIPY HA JEeHbBI'M WA Be-
my 6es JMUIEN3HH, TO ITO HAPYIIEHHEe 3aKOHA, 4 CAM OPraHU3aTOp TAKOH JIOTEepeHu, cKopee
BCEro, MOIMIEHHHEK. B TaAKHe HI'DBI UI'PDATh HeJlb3A.

OGsizaTensHoe cTpaxoBaHue aBTOMOOUNLHOM
rpaxanaHckoi oreetcrBeHHocTun (OCAIO)

IMomre OCAT'O ponkeH mMeTh KasKABIA Biaamesel asroMobmas. Biaamenerm m crpaxoBas
KOMIIAHUA 3axKJIIOYalOT JAOTOBOD cTpaxoBaHMA. [Ipogapas aBToBJAJENLIY IOJMHC, CTPAXoBas
Komnauua Oepér Ha ceba o00a3aTenbLCTBO BOodMecTHTL ymepl (B npegeiiax onpeleseHHOMR
CYMMBI), KO1OpBIii OTOT AaBTORIAJENEN HAHECET OKPYKAKIIAM B CcJydae [JOPOIKHO-
TPaAHCHOPTHOTO IMPOHCIIECTBHA, CAVIHBINErocs IO ero BHHE.

CrpaxoBas CTRILIGATS R3ad2Tea coydaidasi scmvuupnci, HO, "ITOCEI OIpSIEsETL CTcH
MoOCTh monuca, moka JITII He mpomsolnio, HY:KHO 3HATH MaTeMaTHYECKOEe OKHIAHHE CTpa-
XOBOH BBINJIATHI HA OfHAH 3aCTPaxXOBAHHBIH aBTOMODOWIL.

Pasymeercsa, 4acTh CTOMMOCTH IIOJIACA MAET B JAOXOJ CTPAXOBOM KOMIAHHH, M3 KOTOPOTO
BHIILIAYMBAETCA 3aplljlaTa COTPYAHHKAM, OIJadYHBaeTCd apeHJa W comep:kaHHe o(QHCOB, Ha-
JIOTH ¥ BCE TEKYI[He PACXOJbI.

CTOMMOCTbL CTPaxoBOro Monuca CKAaabLBaeTcs U3 MaremMarMyeckoro oxuagaHus crpa-
XOBOW BbiNNaTbl U AONW, WAYLIEH B A0XOA CTPaxOBOW KOMMaHWUW.
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® Bonpochbi

Y10 Takoe mMaremaruyeckoe OXuAaHwe CNy4alHOW BeNV4YMHbI?

2 MoxeT nu 6bITh Tak, Y4TO BCE 3HAYEHWR CAYYaWHON BENUYWHLI MONOXUTENbHLI, a Ma-
TEMATUHECKOE 0XMOAHWE 3TOK BENMYUHbI OTPULATESIbHOY

3 Yemy panHO maremaTtuHeckoe OXWAaHMe 4Kcna O04KOB, BbINABLUMX Npu ODpocaHuu on-

HO UrpajibHON KOCTU?

@ 3apaul

257 B rabmmnax 15 m 16 mano pacnpeieneHdWe BepPOATHOCTEH COy4ailHOW BeIWYWHBI.
Haiimnre MareMarMd4ecKoe OKUMNAHHE ITOM BeJIHIHUHBI.

-

a) Tabnuna 15
Buauenue 1 2 3 4 5 6 '
1 1 1 1 1 1
Bepoarunocts — — — - — =
9 6 12 4 18 3
6) Tabnuma 16
Sriauenmne -3 -2 -1 0 1 2 3
Bepoataocts 0,09 0,12 0,21 0,25 0,04 0,05 0,24

258 Haiignre EZ, ecnm coyuaiiHasg BeJMYAHA Z ¢ PABHBIMM BEPOATHOCTAMHA HPHHUMAET:
a) Bce IeJisle 3HAYeHHMA oT —15 mo 15;

6) Bce UeéTHBIE Ieable 3HaYeHHd oT 2 Ao 16.

259 Ha Bokzase WMIpOK NpejgjaraeT NPOXoKHUM urpy. OH 3aKMMaeT B KyJlakKe HOCOBOM
ILJIATOK TAaK, YTO YeThIPE YrojiKa TOPYAT HapysKy Mexay nansiamu. [Ipoxoskmit Gepér
OJaaToOK 3A OBa YrojJiKka H BBITATHBAET ero. ECJ’IH HPOXO}KH]?I BBITATHEAET ILIATOK 3a CO-
cemHHe yroiagu, to npourpeiBaer H0 p. Ecinu npoxo:xuil BEITATHBAET IBA ITPOTHBOTIIO-
JIOCKHBIX YTOJKa, TO BeIMTpEIBaeT H0 p. CocTaBkre paciipefiefieHNe W HaiinTe MaTeMa-
TUYECKOe OXKUIAHHE CIIVUANHOM BeMMUUHBI X «BBIATDPLINI HPOXOKEros.

260 Oprammsarop norepen Hameuaran scero 10000 norepeiinpx 6mieros. Ilena kasm-
moro bmiera 50 p. Hasectmo, uwro 1000 O6mmeros maror Beimrpeim 100 p., eme
B 10 Oumnmerax — Bemrpeim 1000 p., a ma 1 Omaer OpHUXOGHTCS TIABHBINA
Beurpeirt 10 000 p. Bece mpoume Omnersl Oe3 BemMrpenma. Haligure MaTteMarTwdye-
CKOe OXKJANAHMEe CIYy4YaWHOH BEJHYWHBI «BBIUIPLINI Ha ONMH CJydYalHBIH JioTepeii-
HBIA O6mrer». CpaBHHTe cpefHHII BEIMTDHIII C meHoll 6mmera.

Aucrnepcus 1 CTapapTHCE OTKACHSHMS

SaHUMAasaCh OUHCATENBHOH CTATHCTHKOW, MBI FOBOPHWJIHM, YTO DACCEMBAHWE 3HAYCHHHA W3-
MepAIT ¢ MOMONIBI0 AWCIHEPCHH M CTAHAAPTHOTO OTKJIOHEHHS.

B Teopum BepoATHOCTeH pedb MAET O CIy4allHbIX BenwduHax. A onucaHuMs paccem-
BAHHUSA CIYyUYalHOW BEJIMUMHBI HCIIOJL3YIOTCA AHAJOTHUYHBIE XAPDAKTEPUCTHKH: JUCHepcHs!
H CTAHAAPTHOE OTKJIOHeHHE CJAydaiiHOii BeJHW4YHHEI.

1 Ucnonb3oBaHME OJHOrO M TOTO JK€ CI0BA «IUCHEPCHA» JJIA HM3MEPEHHS PACCEMBAHUSA YHCIOBBIX
MACCHBOB M CIYYaAHHBLIX BeJIMUYHH MHOTHA coafaérT HeynobGcerea. B aHTnoAsLIYHON JHUTepaType Ias JHC-
NepCHH CAYYANHON BeJHMYMHBI Yalle HCIOJL3YeTCdA CJ0BO variance (Bapuanusa, U3MeHeHHE),

[Cesmns ]|
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ObozmauarT gacnepcuio cayudaiiHod BemmuuHBl DX mmm D(X) . Kak w B coyuae ¢ mare-
MATHYECKUM OXKHAAHHEM, MbI OyJeM HCIOOJB30BATH CKOOKHM JIMIIb IPH HEOOXOAMMOCTH.

Aucnepcueid cny4aiiHon BenuuuHbl X Has3biBAETCH MaTeMaTU4yeckoe OXuiaHue chy-
YalHCH BEAMUMHLI (X — EX)*
DX = E(X - EX)2.

Ecam npHcMoTpeThes, TO MOKHO YBHAEThH, UYTO AHCIEPCHA CAyYalHONH BeJHIHHBLI YCTPO-
eHa Tak ke, Kak AucIepcHs dHcjoBoro Hadbopa. Cayuaiimas Beamumaa X — EX — sto ot-
KJIOHEHHE OT CpelHero 3HAYeHMA. SHAYUT, JUCIEPCHS — 5TO MATEMATHYECKOE OKHAaHUe
K.Bﬂﬂ'paTB. OTEJIOHEeHH A CJIY‘IaﬁiE[Oﬁ BEJIHYHHEI OT CBOEro MaTeMaATHYeCKOro OHIAaHWHA.

® Aucnepcusa cny4amHoOW BeENWYMHBLI paBHa CpeaHemy KBaapaTy OTKMOHEHWUS 3TOW cny-
YarHUA BENMYMHBLI OT CBOEro CpenHero.

I[KC]]BDCE.H. CJIY‘IB.I'&HOﬁ BEJIHYHMHEBI HEOTpHOATEJbHA. I’IGM OHa MeHbllle, TéM MEeHEee Bepo-
ATHO, YTO 3Ta CcAydYaiiHasg BeJHUYHHA IPAMET 3HaAYeHHe, JaJEéKoe OT MATeMATHYeCcKOTO OYKH-
JaHUA.

® Ecnm pucnepcusa cnydaiiHOW BenWYvHBl Mana, To Mana BeposTHOCTb TOro, 4To chay-
YaiiHas BenMYMHA NPUMET 3Ha4YeHue, 3HAYMTENLHO OTAMYaKLEeeca 0T mMaremaruye-
CKOF0 OXUOAHUS.

Ecnu xe LHUCIIepCcHA paBHa HYJ/IO, TO cnyqax‘inaﬂ Bemmuuaa X nmpuHuMaeT eqgHHCTBEH-
HOE 3HAYEeHHe. JTO 03HAUAeT, UTO CJAYYAWHAS BeJIHUYHHA HOCTOSHHA.

CTaH1apTHbIM OTKJ/IOHEHUMEM Clly4alHOoW BeNWYMHbl X Ha3blBaeTCsA KBaApaTHbIA KO-

peHb M3 gucnepcun:
JDX =E(X-EX).

HaszBaHmMe «cTaHIADPTHOE OTKJIOHEHHE» TOBODHT camMo 3a ce0da — 3TO HEKOTOopoe cpej-
Hee, THIIMYHOE OTKJIOHEHWE 3HAUEHHH CIYyUYaWHOH BEIUYHHBLI OT €€ MATEeMATHUYECKOTO OMKH-
JaHHA.

Ha pucynke 65 mokasaHBI AHarpaMMbl ABYX pacipefeleHnii. MareMaTHdeckne OMHIA-
HUA a B 000MX cay4dadaX ONUHAKOBBI, HO CTAHJAPTHOE OTKIOHEHHE s y pacOpefeleHHs, IO-
KazaHHOTO cJieBa, Gomabie.

0,25 n,30
- o a="17,55=1,38
0,20 a="17,5;5=1,94 0.25
0,20
0,15
0,15
0,10
0,10
0,056 0,05+
0— 00—

PucyHok 65. lea pacnpegeneHus ¢ pasHbiMU CTaHAAPTHLIMW OTKJIOHEHUAMMW

90 rNABA XVIL.



Bmaao, uTO Ha PHCYHKe CIIpaABa BePOATHOCTH 3HaueHHH, OJIMBKHUX K @, Donblme, 4em Ha
PHCYHEKe CcJieBa. ,Hnarpamma cIpaBa BBIIVIAOHT }?H{B H BERIIE, YeM OHarpaMmMma cJepBa.

®@

Bonpochbi

1 ChopmyrupyiTe onpepeneHye OMCNeEPCUM CRyHarWHOW BENWYMHBLL M 3anuwnte d¢op-

MYy 0051 AMCNEePCUM.

2 Yto Takoe cTaHgapTHoe OTK/OHEeHWe CchayvyaiHoi BennuuHbl? 3anuwute dopmyny

3

267

Fr—
X A

CTaHOapTHOI0 OTK/IOHEHMUS.
Pedynbtat mM3amMmepeHus nnowanu XWNoW KOMHaTbl — Cly4aidHas Benu4YuHa, KoTopas
M3MepAeTcs B KBaApaTHbix meTpax. B kakux eguHuuax vamepsieTca amvcnepcus aTon
Cny4amHoOn Benu4uHbl? B kakux eauHuuax W3MepsieTca CTaHOapTHOE OTKOHEHWe
9TOW Cny4allHOW BEeNUYUHbLI?

3apa4vl

IMpoeogurcs onguo ucneiTanue Bepuynnau ¢ BeposaTHocThio ycmexa p = 0,5. Couy-
UaifHasg ReJIWYWHA S paBHA YHCJIY YCIIEXOB B BTOM HCILITAHHH.

a) CoctaspTe TAOMHOY pacIpeieleHAA CAYIAHHOH BETHYHHEI S.

6) Halignre gucrepcHIo W CTAaHAAPTHOE OTKJIOHEHWe CHY4YaiiHOW BeJIWYHHEI S.
BurapHas caydaiiHas BenwdwHa | paBHA €IWHAINE C BEPOATHOCTHRIO P H HYJIIO
¢ BeposTHocThIO ¢g. Haiinure pucnepcuro DI, ecnn

a) p=10,8; o) p=0,1; B) g = 0,1; r) g = 0,4.

Momnery Opocator 2 pasa. IlocrpoiiTe pacnpeneneHue M HaWAUTe NUCHEPCHIO CIy-
qﬂﬁHOﬁ BeJJMUYHHLBL «YHCJI0 BBRINMABITHX ODPJIOB#.

Hajigure cragmapTHOe OTKJIOHEHHE CHAYYAWHOHW BeIHYHHEI, €CJH €€ JHCIHepPCHA
paBHA:
a) 25; 6) 0,36; B) 0,04; ) 2,89.

HalignTe AuMcHepcHIO C¢AVYaHOH BeJIMYHAHBI, €CJHIH €€é CTaHgapTHoe OTKJIOHeHHe

paBHO:

a) T; 6) 0,9; B) 1,3; ) 2,4.

B rabnuie 17 pamo pacupenesieHHe BepOATHOCTER caydaiiHoil BenuuyuHBL X.

a) Cocrasbre pacnpegenenue cayuanaos Beauwunasl X — EX (orknoHenus ot mare-
MATHYECKOTO OKHIAHHIA).

6) CocTaBbTe pachnpefieleHHe KBaapa- Tabmuma 17
ra orkaoneHHsa (X — EX)%
B) BelumzimTe AHcHepcHI0 caydalHOM Suavenue X 1 2 3

BEJTUUHHBL X.
r) Haidigrire crapnapreos oTeElIcpenps
BeuUAHLL X.

Bepoarnocts 0,4 0,1 0,5

B rabnmune 18 maHo pacnpenenreHHe BepOATHOCTEH ciyvaiiHONH BeMWIHHEBI X.
a) CocraBesre pacnpegenenue orkiaonenns X — EX.
0) CoctaBbTe pacnpeaejeHHe KBajpa-

Ta oTKJOHeHuA (X — EX)B. Tabauma 18
B) BrruncimTe agucnepcHio caydalHOM T T
BEJIMUMHBI X. 3nauvenne X -3 -2 -1 0
r) Hailigure crangapTHoe OTKJIOHEHHE Bopoamoors 0,2 | 0.3 0,3 0,2
BemmaaHbl X. '
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MartemaTunyeckoe oxupaHuve

U AUCnepcusa 4Yucrsia ycrnexoB U 4acToThl
yCnexa B CEP#N “ChNbITaHMy BDepHynn

Yucno ycnexos

Hamomuaum, uro cepueit wucnsiTanuift BepHyinm HasbBaeTCA NOCHELOBATEILHOCTH U3
n OJHHAKOBBIX HE3ABHCHMLBIX HC]IBI"I'BHHﬁ, Kaxnoe H3 KOTODLBIX MOMET OKOHUYHTECHA YyCclIe-
XOM ¢ BepOATHOCTRIO P MJIM HeyAadeil ¢ BepoATHocTRIO ¢ = 1 — p.

Yucno ycnexoB B cepuM ucobiTaHWu BepHymnam — 3To cayuailHas penwuuHa. O6GosHa-
yuM eé OykBoii S. Torpa dpopmyny Bepuyinu MoKHO 3aIHCATHL TAK:

P(S=k)=CEprg %,

CnyuaiiHan BejudyuHA S «4YUCJIO YCOEXOB B cepUU HenblTaHuili Bepuyianus umeer mare-
MaATHUYECKOe OMHIAaHHe H OHCIIepPCHID.

® Teoprema. MaTtemartmyeckoe OxugadHwe v Oucnepcusi 4mcna ycrnexos S pasHbl COOT-
BeTCT8eHHO ES = np n DS = npq.
Cnepacreue. CraHgapTHOe OTKAIOHEHUME Yucha YCrexoB paBHO

/DS = Jrpq.

ITpumem a1y Teopemy 6Ge3 AoKazaTeJdbCTBA.

INIPUMEP 1. Ilpengmomoskmm, mpomsBoauTcAa cepua u3 n = 20 wmcoeitanu#d Beprymnn
¢ BepoATHOCT:>0 yenexa p = 0,4, Torma mMaTemaTwdyeckoe OKHJAHME YHCJIA YCIIEXOB PaBHO
ES =np=20-0,4 =8, a nucnepcua pasaa DS = npg=20-0,4-0,6 = 4,8.

IMPUMEP 2. Crpenox B THpe Ha TpeHHpoBke 20 paz crpensier mo mumenw. Haiigém
cCpedHee 3Ha4Y"HHEe W CTAHOAPTHOEe OTHJIOHEHHEe YHCIa momajgaHuii, ecJM HM3BEeCTHO, UTO Be-
POATHOCTE IOoMagaHWUA INPH KaXxIoM OTHeJBEHOM BBICTPeJIeé DaBHa 0,6.

Pemrenne. O603HaUUM CAyIaWHYI0O BEJIHUHHY «UYHCIO momaganuii» Oyksoi S. Cepus BbI-
ctpenoB — 310 cepus u3 20 mcnerranmit Bepryamn. BepostHoeTs yvemexa pasua 0,6, a Be-
poaTHOCcTh Heynauu pasHa 0,4. Torpma

ES=20-0,6=12, DS=20-0,6"-0,4 = 4,8.

CnemoBaTelbHO, CTAHAADPTHOE OTKJIOHEHWE PABIO JDS = v4,8=2,19.

Yacrora ycnexa
Yacrora ycumexa B cepuu ucnbITaHud BepHyinu — Takke ciaydaiiHas BeJIUYHHA, KOTO-

S . o
pas paBHa —. O003HAUHM 3Ty CJyYaliHYI0 BeIWUHHY OyKBOi F.
n

Yacrora ycmexa F B n pas3 MeHbBIIe, YeM YHCJIO YCIEXOB S, IIOITOMY cpefHee 3HAYEHHE
H CTAaHZAPTHOE OTKJIOHEHHE 4YaCTOTHI TaK:Ke B 71 pas MeHbIIe, 4YeM CpelHee 3HaUYeHHUe
H CTAHZAPTHOE OTKJIOHEeHHEe YHejaa yemexXoB. JokasaTeJbCTBO STHX (PAKTOB MBI HE IIPHBO-
AHAM, HO 9T0 MHTYHTHBHO sicHo. Iloasromy

1 1 1
EF=_ES=_np=p m x/DF=;anq=1/%.

n

92 rNMABA XVIL.



OGDETHTE BHHMAaHHEe Ha TO, UYTO C POCTOM YHCIIA UCTBITAHUH N MaTeMaTHUECKOe OMKHOa-
HHe 9acCTOThl yCclIeXa He MeHAeTCA: OHO PaBHO BEPOATHOCTH YycCIIexXa. 3aTo CcCTaHIJapTHOe OT-

KJOHEHHEe YMEeHBIIAEeTCH: IIPH HEeOrPAHHYEHHOM pOCTe 71 BhBIpajkeHHe

rq
n

CTAHOBUTCH BCE

MEeHBIIIe H MeHbDIe, mpubamkasack K U.

0,

®

268

269

MNpu yBenuuyeHUM 4ucna MUCnNbITaHUA B cepun UcnbiTaHWUA BepHynnn maremMaTtuyeckoe
OXWAAHWES HacTOTkl ycnexa HeM3MEeHHO W paBHO p, a CTaHAapTHOE OTKNOHeHWe 4ac-

TOThI J;—f npubnuxaetca k 0.

Bonpochsi

Yemy paBHO OXxMOaemMoe 4uCrio ycnexoB S npu sepoaTHocTu ycnexa 0,5 B cepum u3

20 vcneitanmin? MopbpockTe 20 pa3 MOHETY, cuuTasa ycrnexom BeinageHue opna. lNoa-

CYATAWUTE YMUCNO HACTYNUMBLUKMX ycnexoB. COBMAno NM HYUCNO YCMEexXO0B C OXUAAeMbiM

3HayeHnemM? CUNbHO N OHO OTNMYAETCsl OT OXMAAEMOro 3HaYyeHus?

MponasoaunTcsa cepust ucnbitaHuii bepHynnu. Boibepute BepHoe yTBEpXOEHME:

a) yem Gonbllue BEpPOATHOCTL ycrnexa, TeM Oonblle MaremMaTUHeckoe OXMAAHUe 4Yucna
Heypay;

6) yem Gonblue BEPOSATHOCTL YCrexa, TEM MeHbLUE MaremMaTUYeckoe OXWAaHue yucna
Heypad;

B) CpefHee 4MC/0 YCrexoB 3aBMCWUT TONLKO OT 4YMcna IKCMEPUMEHTOB M HE CBA3AHO
C BEpuATHOCTLIO ycrnexa.

3anuwmnte opmybl AN MaTemMaTM4ecKoro OXuAaHus U OVUCNEepPCUM CNy4valHbIX Be-

JIM4UH «MCNO YCMEXOB» W «4acToTa ycrexa» B Cepun W3 n ucnsiraHuwia BepHyniu

C BEPOSATHOCTHLIO ycnexa p.

MpoBoas ca age cepun ucnbiTaHWii BepHynnn onuHbl n. BepoaTHOCTL ycnexa B nep-

BOM cepuu pasHa 0,2, a BO BTOpPOi BEpOATHOCTL ycnexa pasHa 0,8. He npoussons

Bbl4UCNEHWUIA, CpaBHUTE:!

a) mMatemaTtMHeckme OXWMAaHWa 4ucna YCrnexos B NEepBOl CEepuM M BO BTOPOW CEpuM;

6) aucnepcuy Yvucna ycrnexoB B NEpBOW CEpPWMM M BO BTOPOW CEpPUW.

Yucno ucnelTaHuini n ysennuusaeTcsd. Kak ceba BefEér npu 3ToMm:

a) MaremMaruyeckoe OXuaaHue 4Hucna YCrnexos;

6) maremartvyeckoe OXWaaHwe yucna Heypad;

B) AUCNepCHs 4Mcna ycnexos,

r) MaTeMaTU4ecKoe OXWOAaHWE HacTOTbl YCIiexa;

L) CTaHpapTHOEe OTKNOHEeHWEe 4acToThbl ycnexa?

BepHO nu, 4TO B ceDuM uCnbITaHWA BepHynnu aucnepcus Yucna ycriexoeB DaBHa AWUC-

nepcuu 4yucna Heypad?

3apaum

Ilo mony pacceimanm coflep:KUMoe KOpoOKH, B KoTopoH Omputo 100 KaHIEenApCKHX
KHoloKk. Kakopo MaTeMaTHYeCKOoe OKHJAaHWEe YHCJA «ONACHBIX» KHOIIOK, JIeXKallux
OCTPHUEM BBEpX, €CJIA BEpPOATHOCTh HMAAeHHMA KHONKH ocTpuéMm BBepx pasaa 0,457
WUrpansayio kocts 6Gpocunu 120 pas. Hailigure mMaTeMaTudeckoe OXKHIAHHE CIIY-
JaHON BEJMUHHEI:

a) «BBINABIIEE YHCJO OYKOB JEJHUTCA Ha 3»; 0) «BBIIAJIA TATEPKA».
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B Tecte uz 16 sagau xaskmas sajgada mmeeT 4 BapWAHTA OTBETOB, HO TOJBKO ONHH
OTBEeT W3 UeTHIpéxX BepHBIH. MHIIAa He TOTOB K TECTY H BBIOHpAeT OTBETHI Hayraj.
HaiiguTe oXMAaeMoe YMCJIO NPABWILHBIX OTBETOB, KOTOphle Mmuima yrajgaer.

Ilo momy pacceimanm comep:kuMoe Kopobkm, B Koropod Obimo 100 kaHIenapcKHUX
kHonok. Kuonka nmamaer ocrpuém BBepx ¢ BepoAaTHoctbio 0,36. Haiinure mucoep-
CHI H CTHHJIHPTHOE OTKJIOHEHHEe BeJIHYHWHBI «YHCJI0 KHOIOK, YOABINHX OCTPI’IéM
BBEP¥».

Urpaneayio xocTtsk Opocmam 13 500 pas. PaccMoTpHM cAyYaHHYI0 BeJIHUHHEY X,
PaBHYIO 4HcHy OPOCKOB, IPH KOTOPBIX:

a) BELIABIIEE YHCJO OYKOB KpPAaTHO 3; 0) BeImaJIa OATEPKA.

Haitgure DX.

HssecTHO, uTo 40% >KHUTeleil ropofia CUMTAIOT, YTO HMEHTPAJBHBIM HapK HY»KIAET-
cAd B PEKOHCTPYKIHH. [ns uccaegoBaHusa OOI[eCTBEHHOTO MHEHHS IO 9TOMY BO-
mpocy pobpoBosbner ompocmiam Ha yiaunax 1800 cayuaiineix roposkan. Haiigure
MaTeMaTHUeCcKOe OKHJaHHe M CTAHJAPTHOE OTKJOHeHHe TACTOTHI OTBeTa «Jia» Ha
Bonpoc «Hy:XHa i PeKOHCTPYKIMA B IEHTPAJBHOM Hapke?».

IIpomsBoguTCA cepHsA BHICTPEJOB 10 MHUINEHH. BepoATHOCTh NMONAJaHWUA ITIPH KaiK-

goMm orgensHoM BeicTpelne paBHa 0,3. lloacuuTeiBaercsa yacrora nonaganmwiit F. Haii-

JATe MaATeMaTHYeCKOe OMHAaAHHe H CTEH,II.B.[TI‘HUE OTEJIOHEeHHe BeJHYHHLbI F, eciin

BCEro IIpPOH3BeAeHO:

a) 10 BeicTpenos; 6) 1000 BeICTpETOB.

BO CEOJIBKO pas3 CTaHJapTHOe OTEJIOHeHHe BO BTDpOﬁ CepHH MeHbBIIE, YeM

B mepBoii?

B ycnoBum 3amaum 274 B MepBOM cepHMH BHICTPEJIOB OKA3aJoCh D TMOTANAHHM, a BO

BTOpCit — 286 momagmaHwmii.

a) Heiigure OTKIOHEHHE YacTOTHI OT CBOEro MATEMATHYECKOr0 OMHIAHUA B Iep-
BOﬁ cepau. qTO ﬁCUI]:nIHE: HCTHHHOE€ OTHKJIOHeHHue YacTOThl HJIH CTaH}IﬂpTHUE oT-
KJIOHEHHE YaACTOTHI?

6) OTBeTsTe Ha 3TH 3Ke BOIPOCH JJIA BTOPOH CepHH.

IlpoBosuTCsi ceprusi M3 N MCUBITAHWUN BepHYIIH ¢ BEPOATHOCTHIO yCIlexa p.

a) IIlpn KakoM p AMcHepCHS YHCIA YCOEXOB HAmMOOJBIIAS BO3MOMKHAsS?

6) Uemy paBHO HamboabIIee BO3MOKHOE CTAHAAPTHOE OTKJIOHEHHE UHCJA YCIEeXOB?

Yraszanue. Paccmorpure BbIpaskeHWe nns aucnepceuu DS = npg Kaxk KBaJpaTHBIN
Tpéxuned or p: y = n(p — pz).

@ 3aKoH DonswWux yucen

BEepPOATHOCTHh BBINIAJeHUA JI0D0OH W3 mIecTH rpadel paBHA

M ero nNpuMeHeHue

U3mepeHne BepoATHOCTEN

Korma rosopaT o GpocaHHM CHMMETPHYHOM MOHETHI, TIPEAIOJAraloT, YTO BEePOATHOCTH
noasnesua opna pasHa 0,5. Toopa o GpocaHUM HUTrPaAJIBHON KOCTH, NPEAIIONIATalOT, HUTO

E. Ms1 Tak AejJaeM II0TOMY, YTO

MOHeTa H KOCTh CHMMETPHYHBI.

—
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B npyrux caydadax Todke HWHOTZAa NealOT TPENONOMKEHHs 0 BepoATHocTAX. Hampuwmep,
CYHUTAIOT, 9TO JeHb DOJKJEHHA CIYy4alHO BHIODAHHOIO 4YelOBeKa C PAaBHBIMH HIAHCAMHM MO-
JKeT MPUXoAUThCA Ha nwboit meHs roma. ITO He COBCeM Tak, HO Oam3k0o K uctuHe. Ho
B HOJNBINHHCTBE CIYUAE€B BEPOSATHOCTH COOBITHI HEHM3BECTHHI.

Brnagensma Marasmaa WHTepPeCcyeT BEPOSTHOCTE TOTO, YTO KJIHEHT COBEPIIMT IIOKVIKY.
Iloxynarens, nprioOpeTaromeTo TEJNEeBH30P WIW CTUPAJBHYI0 MAIINHY, WHTEpecyeT HX Ha-
LEXKHOCTB, TO €CTh BEpPOATHOCTE TOIO, UTO KYIJIEHHAS Bellb OPOCHYIKHT JAOJNr0. Y3HATH
HJIH BEIYHCJIWUTEH BEPOSATHOCTH B BTHX CAyIagx MBI He MoxkeM. B mw. 17 (u. 1) MBI roeopu-
JH, YTO B TaKHY} CHydYadxX HMCIOJL3VIOT ONEeHKY BepPOATHOCTH C IOMOINBI0 YaCTOTHI, T. e.
OIIEHKY MO BBIOOpKe. 9TO KOCBEHHBIN cmoco® M3MepeHHA BEpPOATHOCTEH, OH OCHOBaH Ha 3a-
KOHe GOJIBIIHX YHCe.

OpHo M3 nposiBneHuid 3akoHa 60NbLUMX YMCEeN COCTOMT B TOM, YTO MpWM MHOrokpar-
HOM TMOBTOpEHWUKM OOHOro W TOro Xe OornbiTa Y4acToThbl cobbIiTHiA B 3TOM OnbITe 6WJ.YT
6NM3KM K KX BEPOATHOCTAM.

Crporoe noKasaTenbCTBO 3TOTO YTBEPIKIAEHUSA MBI He NPUBOAWM, NOSCHUM JIMINB, ITOYe-
My Tak nonydaercs. IlociefoBaTe/bHOCTL MOBTOPAIONIMXCA W HE3ABUCHMBIX OIIBITOB MOMK-
HO paccMATPHBATL KaK cepHid ucneitanuii Bepmymmn. Ilyers ucnelTanwil n, HeU3BeCcTHAN
BEPOATHOCTE HY:KHOTO COOBITHSA (ycIlexa) paBHa p, a M3MepeHHas TacTOTa yclexa paBHa F.

Ms1 3HaeM, [YUT0 ¢ pOoCTOM HHCJHAA n cpelHee 3Ha4YeHHe YacTOTEI PaBHO p, a CTaHZaApTHOE
OTKJIOHEHHE YacTOThI YMeHbIIaeTCHd, ﬂpHﬁﬂH?ﬂa.ﬁCh K HYJIIO:

EF = p, JDF=.I%—>O.

HOBTOMY IIpH ODOCTATOYHO Ooapmux n uyacrora F H3y41aeMoro COOBITHA MAJIO OTIHYAETCH
OT ero BepoOATHOCTH p.

INIPHMEP 1. Kpynuasa mouToBas KoOMOaHUA 3zakmiounsna goroeop c IT-kommanwmeit Ha
obCcnyKHBAHHEe KOMIOBIOTepHOH cHcTeMbl. HKoMmmpioTepHasda cHcTeMa of0mmpHas, oOHa
OXBAThIBAET MHO/KECTBO TOPOJOB, B Hed HNeCATKH ThICAY KOMIBITEPOB, H HepeIKO cJyda-
I0TCA cO0M HJIM OTKA3bI, KOTOPLIE HY)KHO OBICTPO VCTDPAHHUTD.

Paccmorpum cobGuiTHe A «cOoit yerpaHéH mMeHee ueM 3a 8 uyacoBs». ByjJieM CUHTATH 3TO
cobslTHe ycrmexodM. OLEHUM HEU3BEeCTHYIO BepOSTHOCTL p 5Toro cobbrrus. Kamaelil ornenb-
HEBIH OTKa3 oboOpyJoOBAHHA MOXKHO PACCMATPHBATL KAK HcneiTaHHe Bepmymmu. Haumém or-
CUET ¢ KAKOTO-TO MOMEHTA.

HM3BecTHO, uTC 71,2% OTKas30B M3 mepBbIX 300 OLIIH ycTpaHeHBI MeHee YeM 3a 8 4acos
nocine coobmerua o0 orkase. MabiMu cnosamu, B cepur w3 300 mcosiranuil codbiTHe A
umeer yacrory 0.712. Us caepyomux 300 cboes Ttoasko 49% ObLam ycTrpaHeHBl MeHee 4eM
3a 8 wacoB, T. e. BO BTOpOH cepuH u3 S5UU HMCIBITAHHN dYacTora ycmexa paBusercs 0,49.
Ho ecnm paccmorpers o0befnHEERHYIO cepuio u3 600 mcnbITaHWII, TO B 3TOM CEpUHM HACTOTA
yciexa paBHAa

300-0,712+300-0,49
600

=~ 0,601

(MBI IPOBOAMM BBIYHMCIIEHHA C TOYHOCTBIO A0 THICAYHBIX). M Tak janee: Kaxkiaasa cJIeIYO-
utada cepua u3 300 mcnblTaHUA BHOCHT ¢BOM BKJIan. Yactora cobbitua A MeHAETCA OT ce-
PHH K CepHH, HO YacTOTA B OOBeAMHEHHOH CepHH, B KOTOPOH HAKATNIIWBAIOTCA BCE HOBEIE
H HOBBIe HADIIOJeHUs, MOCTENeHHO CTAOMIA3HUpyeTcH.
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I'paduk sTOro mpomecca MoKaszaH Ha pPHCYHKe (amarp. 3).

Huarpamma 3. Craduamzauma YacToThl coOBITHA

0,710 4~
0,660
/\ /-\\_
0,610 . —
0,560 I I | I 1 ! I I I 1 I I I 1 | | I 1 I I 1 I | I
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Yem Oonblie MCHOLBITAHKWI, TEM MEHBIIE H3MEHYHBOCTH 4acTOThI cobbiTua A. Ecim menbi-
TaHWI MHOIO, TO, CKOpee BCEro, 4YacToTta coObITMA A OGIM3Ka K ero BepOsATHOCTH (HAIpH-
Mep, MOMKHO CYHTATE YACTOTY M BEPOATHOCTH OJM3KMMH, €CJHA PA3JHYNEe MeXJAy HHMH Me-
Hee 0,001). HHauwnas ¢ KAKOro-T0 MOMEHTa 9Ty OJIHM30CTH MOMHO CUHTATL IPAKTHYECKH
mocroBepHbIM cobbiTHemM. Hamporus, cobsITHe «UacToOTa AAeKa OT BEPOSATHOCTH» € POCTOM
YHUCJIA HCOBITAHWH CTAHOBHTCA MAJIOBEPOATHBIM, W €ro MOKHO He IPHHHAMATH B pacuer,
IOJIL3YACH NIPHHIHUIIOM IPAaKTHYeCKOH HeBO3MOMHOCTH (cM. 4. 1, m. 30).

Ilyers, kKag | npexae, S u F — 3T0 YHCJO YCIEXOB M YACTOTA YCIEeXaA B CEPHM HCIIBI-
raguii Bepray.um. Teopusa BepoATHOCTEH HE TOJBKO YTBEPKAAET, UYTO NPH OONBIIOM UHCIIE
HCIOBITAHHHA N BePHO NPHONMKEHHOE PABEHCTBO

S
p""F'_;y

HO H IIO3BOJIAET OINEeHHTE TOYHOCTE 2TOTO HpHﬁﬂHHCEHHH.

Ecnu mbl coﬁnpaemca HCHOOJAB30BATE YaCTOTY cOoBBITHA BMECTO €ro HeU3BeCTHOM BEepoOAT-
HOCTH, TO XO01THM, vqT00BI OTKIOHEHHE YaCTOTEI OT BepOATHOCTH OBLIO MAJBIM OpaKTHYeCKH
HaBepPHAKA. HPE‘I{HOHOJRHM, UTO HaAC YyCTPOHT H3MEPEHHE BEPOATHOCTH p C IIOTPEITHOCTBIO
He Dosee 0,05, TO €CTh Mbl XOTHM, YTOOBI BBINOJHAIOCH HepaBeHCTBO

p-0,05<F<p+0,05.

CnenoBaTelbHO, HY/KHO BBIOpaTh n TakK, 4TOOBI BepPOATHOCTh BBINOJHEHUA BTOTO Hepa-
BeHCTBa ObLi2 Onuska K eauHune. OxkasepiBaercd, 4ro yike npm n = 400 BepoATHOCTH BbI-
OOJHEHHA JTOr0o HepaBeHcrBa bombme, dem 0,95, Taxum odpasom, npu n = 400 morpermu-
HOCTh m3MepeHnsa ¢ BepoaTHocThio 0,95 me mpessrmaer 0,05,

MorkHO HOCTHYE MeHBbHIeH IOTrpenrHocTH W Oonbmieil mocrosepHocTH. Hampumep, mpm
n = 1850 norpemHocts m3MepeHus He mnpesbimaer 0,03 ¢ BepoATHOCTBIO, OOJbIIEH
yem 0,99.

@ Mpu namepeHnn BEpPOATHOCTW C MNOMOLULIO 4acToThl cnegyeTt NMoOMHUTL O OBYX Benu-
YMHax: ,qonycmuoﬁ norpewHoCcTn naMmepeHma n BepoAaATHOCTU TOro, 4TO 3aTa norpew-
HOCTb He ByaeT npeebileHa.

Yem MeHBbIIE JOIIyCTHUMAasA IIOrPpelnrHOoCTE B YeM BbIIIEe KeJlaéMad BepOATHOCTh Oes-
omuboYHOTO H3MepeHHA, TeM OoJbllle ONBITOB 'rpeﬁyeTca. Ha ODpaKTHKe 3TO O4Ye€Hb BamXHO,
HOCKOJIBEKY DonbIIOe KOMHYECTBO ONBITOB T]]BGYE’T MHOTO BPEMEHH H CpPeACTB.

|
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Couuvonorvyeckme vccnenosaHvs

ITpu Gonbiiom umciie UcnbITAaHUN BepHyJLmH B cHy 3aKoHA OOJBIIMX YMCEJ YACTOTA YCIIe-
xa 6/m3Ka K ero BePOATHOCTH. DTOT PE3yJIBTAT BAKEH JIIs COIHOJIOTHYECKHX HCCJIeLOBAHHIA.

IIPHMEP 2. Tnegnenospm, 9m0 EAc METSPecyeT, XS2KOPA [FONg #phpparenei, TOTeBLIY
nmoagepskaTh Ha bbiDopax kammmmatra K. C mameil TOYKHA 3peHusi, YOOMAHYTASA A0S — 9TO
BEPOATHOCThL P TOTO, YTO HayJady BeIODAaHHBIA M30HMpaTe/ b OKAXKeTCA CTOPOHHWUKOM KaHJIH-
nata K. Xopomo 6kl ompocuTs BeceX M30DMparesieil U Y3HATH, CKOJIBKO M3 HUX IMONJeprKUBa-
er kaaguaata K. Ho, Kk comanenuo, no BeiGOpoB 310 HeBOo3Mo:kHO. Kpome Toro, nionu He
06s13aHBI OTBEUATE HA BOIPOCHI O CBOMX IIOJHTHYECKHX IPEeAIOYTEeHUAX.

BMmecto TOro uTOo6BI ONpAIIHBATE BCEX, ONpAaNIMBAOT HeDoabinyw rpynny wusbupare-
meit — BeEIOGOpKY. Baskmo, uro6er BeI6OpDKA NPABHJIBHO IPEACTABIANA BCIO COBOKYIHOCTE
usbuparesneii. OkasbsiBaeTcs, HeT JYyYIIero crmocoba JOOHTHCSA TAKOTO CXOACTBA, YeM COCTAB-
JATH BBIOOPKY crydaiiHo.

YucnennocTs BLIGOpKH o0603HAUHM 1. Pe3ynsrar ompoca KajKIOoro 4YeJsioBeKa B BrIGOp-
Ke (pecnoHgeHTa) OyJAeM CUYHTATE YCIIEXOM, €CJIM OH BBICKAZAJICS B TONL3Y KaHamzata K., a B
INPpOTHBHOM CJIy4dse Ha30BEM pe3yaeTar Heynaqeﬁ. Hewnssecrnaa BePOATHOCTE yCIIeXa paBHAa p,
H MOMKHO CUHTATH, YTO OHA OCTAETCA HEeM3MeHHOH Ha MpoOTAMEeHNH BCETO OIpOoca. B kadectse
NpubIHMMKEHHOTO 3HAYEHHUSA ITOH BEPOATHOCTH MPUHHMAIOT YACTOTY yCIexa B BeiDopke.

B oruérax o commoNMOrmYecKMX ompocax oOBIMHO coofimaercas He TONBKO NPHOIMKEHHOE
BHAYEHWEe P, HO TaKiKe TOYHOCTh NPHONMHMKEeHHA W YHACJIEHHOCTh BhIOOpEH. M XorTa BBIGODKH
ObIBalOT pasHbIMM, 00bIMHAA MX YHcHeHHOcTb — OokKono 2000 denosek. Iroro ob’bEMa BbI-
6opku gocraTouHo, uT0OBI 06ecrneunTh BBICOKYIO TOYHOCTH BBIBOJOB, HE3aBHCHMO OT TOrO,
KaK BeJlWKa H3yvaeMasd COBOKYIHOCTE.

K cokanenmio, B oT4éTax YacTO He TOBOPAT O TOM, YTO MaJjas MOTPEIIHOCTH JAOCTHIaeT-
cA He HABEPHAKA, a C DOJBIIONH BEPOATHOCTBIO.

(D YucneHHoCTk BbIOOPKM, 06GECNEeYMBAlOLLIEN HYXHYKD TOYHOCTL BLIBOJOB, HE CBA3aHa
C YMCNERHOCTLIO 06GCnenyemMoin COBOKYNHOCTH.

CBa3b BbIOOPOYHOro cpeHero 1 MareMaTu4ecKoro oOXuaaHus

3aKoH GOJBNIMX YMCeJ MO3BOJSeT HAM BMECTO HEeM3BECTHBIX BePOATHOCTEM COOBITHI HMc-
NONb30BATh HMX YACTOTHI, HOJCUMTAHHLIE IO BHEIDOPKAM O0BEMOM OT HECKOJBKHX COTEH [0
HECKOJBKHUX ThICHT HAOIIOLeHHA.

Jpyroe mposiBneHHe 3aKOHA OOJBIOHX YHCET COCTOAT B TOM, TUTO BMECTO HEH3BECTHOTO
MATeMATHYECKOTC OMHAAHUA CIAYYalHON BeNIHUYMHLI MOMKHAO HCHOJB30EATH CpeJAHee 3Hade-
HHAE, NOJIYYEeHHOEe 110 BhIDODKE.

Eciu MBI mpomsBeséM MHOTO H3MEePeHHH CHAyYadHoOd BeIWYHMHBI, TO noayuum umabop
JAaHHBIX, KOTOPBIH ABJAeTcA CIAyIaHod BeIDOpKo#. Msr Haliém cpemHee apubmeTHUecKoe
aToro Habopa (cpeaHee BHIOOpPOYHOE), M B CHJY 3aKOHA OOJBIIMX YMCEJ 3TO CpejlHee 3HA-
YeHHE OKasKercsa OJHM3KO K HEeH3BECTHOMY MATEMATHYECKOMY OXKHJIAHHIO.

(D CpenHee 3HayeHMe [OaHHbIX B BblOOpke (cpegHee BbIOOPOYHOE) MCNONBL3YETCHA Kak
NpUBNMXEHHOE 3HA4YeHUE MATEMATMHECKOro 0XuaaHus.

IIPHUMEP 3. PaccmoTpuM claydYaiiHYI0 BeJHYHHY <«pasMep TIOPOLIMHBLI OIpeaeleéHHOIo
copra». Mbl XoTUM HAWTH €€ MCTUHHOE CDeJHee 3HAUYEHHE, TO €CTh MATeMATHUYECKOE OXH-
manue. Msl He 3HaeM pacmnpeaenedne, KOTOPOMY MNOAYHHSETCA pasMep TOPOIIHH, IIO-
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CKONMBKY MBI He MO;KeM coOpaTk W H3MepHTE Bce Takme ropommuHsl. Ho MBI mMoxkem cae-
JaTh BBIOOPKY, TO €CTh IPOM3BECTH MHOTO H3MeDEHHMH H HaWTH cpelHee apudMeTHUe-
ckoe. Bosbmém 1000 ropoimss onpeaejéHHOr0 CcOpTa, H3MEPpHUM JHAMETD KaKIoH
TOPOIIMHEBI ¢ OKpymIeHweM A0 1 MM u 3aHecéM peayabrarsl B Tabmaumy 19.

Tabmuma 19. Hamepenue ropommH

JduamMerp ropommHebl, MM b 6 7 8 ‘

YacroTa 0,109 0,547 0,328 0,016 ‘

Cpennee apupmeTHdeckoe paBHO
x=5-0,109+6-0,647 +7-0,328 + 8 - 0,016 = 6,251.

IlonyueHHCe cpeaHee 3HAYEHHE ABIAETCA OUEHKOHM MATeMATHYECKOTO OMHIAHUA CJOy-
YaWHOH BeJIMYHHLI <«JHaMETp TOpONINHBI». Uem Ooibille U3MEpPEeHHH cHejlaHO, TEeM BbIlle
TOYHOCTE OIEMEKH. I’IH]JIMH CJI0BaMH, 3aKO0OH 60.}]]31]11{}( HHCEJ ,E[B‘.éT HaM YVBEPDEHHOCTbH B TOM,
gTo BeJmuaH: 6,251 MM OiMBKa K cpefHeMYy AHaMeTpPy BCeX TOPOIIWH JTOT0 copTa, BhIpa-
IEHHBIX B IMOXO0KHX VCIOBHAX.

@ YcperHeHue U3MepeHuin yBennmumeaeT O0CTUraemyio TOYHOCTb.

Bonpocsi

1 lMpuBegnte npumepsbl NPoOABAEHUs 3akoHa BONbWWX YKMCEn.

2 Kak oueHWBAOT MareMaruyeckoe OXuaaHue CNy4anHOW Benu4YuHbI?

3 HyxH0O nu 3HaTe 06LWLYK YUCNEHHOCTb BCEX XuTenei Poccuu, 4ToBbl ¢ NOMOLLLIO Bbl-
60poyHOro MeToda YCTaHOBUTb, Kakas [OONs XWUTeNnein npeanouYuraeTr no yrpam 4a,
a Kakas — koge?

4 Kak MOXHO YBENWYUTb TOYHOCTb HE OYEeHb TOYHbLIX M3MEepeHuiA?
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B)%. 200. a}%; ﬁ)-ﬁ—. 201. % 202. a)0,5; 6)0,3; 8)0,3; r)0,1. 203. a)0,25; 6)0,7;
8)0,1; 1) 0,8. 204. g 205. a) 0.25; 6)0.12; 8) 0,12; 1)0,6. 206. a)~ 0.844; 6) = 0,156.

207. a)0,5; 6)0,7. 208. a)0,5; 6)0,5; ) 0,5; 1) 1.

MlMasa XVI
1 1 3 1 1 3 1 7 3
209. 3 u 4. 211. a}z, 6)Té, B}E, r)-l—ﬁ. 212. a)ﬁ. 6)§, B)Z, r)g. 213. a)z,

6) 0,98; B) g; r) 0,17. 214. a) = 0,139; 6) = 0,116; B) = 0,067; r) = 0,518. 215. a)~ 0,015;
6) ~ 0,374. 216. a)gp; 6)q"; B 1-¢% 1qd°(d-4q°. 217 a)0,21; 6)~ 0,882.
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218. a)=0,102; 06)0,488. 219. a)0,081; 0)= 0,139. 220. 5 mnarporoB (BepodaT-
HOCTh = 0,922). 221. 14. 222. a) YHHH; HVYHH; HHVYH: HHHY; 6) YYHH; HVVH;
HHYY; VHYH; HYVHY; VHHY; s)HYYY; VHYY; VVHY; VVVH. 224. a) HHHHH;
0) VHHHH; HYHHH; HHYHH; HHHYH; HHHHY; 8) YYHHH; YHYHH; YVHHYH; YHH-

HY; HYYHH; HYHYH; HYHHY, HHYYH, HHVHY; HHHVY. 225. a)%zo,mg;

6) = 0,096; B} = 0,004. 226. % ~ (0,033. 227. a) YYHH; HYYH; HHYY; YHYH; HYHY;
VHHY; 6)HYVVVY; VHYVYY; VVHVYY; VVVHVY; VVVVHY; VVVVVH. 228. a)28;
6) 28; B) 56; r) 56. 229. a) 1; 6) 10; B) 35; r)C3. 230. Iloposry. 231. a)4; 6)6; B)8; r) 11.

232. Vrasarnue. Hcnonssyiite cBoiicTBo wumcen couerammii., 233. a)CZ+C3; 6)1 +n +
+ CI+CE+CA+CE; B)CA+CE+C2: v)1 + n + C2+C3. 234. a) 134; 6) 134. 235. a) g; 6)%;

3
B)i; r)%. 236. 2)0,125; B)~ 0,273; r)~ 0,164; r) g—
B) = 0,402; ) = 0,00002; 1)~ 0,201; ) ~ 0,335. 238. 0,125. 239. a) 0,3125; 6) ~ 0,781;
B) ~ 0,469; r)0,5. 240. a) ~ 0,018; 6) = 0,150; ) ~ 0,405. 241. a)= 0,165; 6) ~ 0,041;
B)~ 0,790; r ~ 0,539. 242. a)0,1792; 6)0,5248; 5)0,8704; r)0,9744. 243. a)~ 0,054;
6) ~ 0,193; B} ~ 0,9998; r)~ 0,997. 244. a) = 0,056; 6)~ 0,526; 1) =~ 0,922.

237. a)~ 0,054; 6)~ 0,00064;

Fnaea XVII

245. 1a; roamokHbIe 3HaueHusa 2 m 3. 246. 3, 4 u 5. 247. a)0, 20 u 100; 6)0, 20,
40, 100, 120. 200. 248. Yérusie uncaa or 2 go 16 (yacTo HA HECKOJNBKHX IEpPBBIX H II0-
CIeHMX CTPaHUIAX HOMEpa He MeYaTaiT, HO HOMepa Yy HUX BCE paBHO ecTh). 249. a) Ha-
TypansHble urciaa or 2 mo 12; 6) marypanbHble umesia or 3 o 18; B) Bce HATypajbHBIE
gucyaa or 1 Ao beckoHeuHocTH; T) mensie auena ot 0 go n. 250. a) Or 0 go 20 (21 zHaue-
Hue); 6)or 0 go 32 (33 3HaueHHA).

251. a)| 4Yueno opiaos 0 1
BepoaTaocrs 0,5 0,5
6) | 'Yncao opios 0 1 2

BepoaTHoCTh 0,25 0,5 0,25

B) | Ymcao opaos 0 1 2 3

BepoarHocths 0,125 0,375 0,375 0,125
252. a)| Hauboxsmuree 1 2 3 4 5 6
B 1 [ s [ s [ 7 [ s [ 1
epOATHOCTH 36 = 36 e 36 36
6) Hanmenbiiee 1 2 3 4 5 6
" u e [z [ 5 [ 8 [ 1
SPIADSTS 36 36 36 36 36 36
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253, a)7—12; 6) 0,04. 254. a)0,23; 6)0,47; 8) 0,9; 1) 0,53. 257. a) 1:33; 6)0,14. 258. a)0;

6) 9. 259. —53—0 p., To ecTk = —16 p. 67 k. 260. 12 p.

261. a) 3HarieHHe 0 1 ; 0) mucnepensa pasHa 0,25, cTaEZapTHOE OTKJIO-
menue pasuo 0,5.

BeposTHOCTE 0,5 0,5

262. a)0,16; 6)0,09; 8)0,09; r) 0,24, 263. [lucnepcua pasma 0,5. 264. a) 5; 6)0,6;
B)0,2; r) 1,7. 265. a)49; 6) 0,81; B) 1,69; r) 5,76.

266. a)u 0) 2uavenne X — EX -1,1 -0,1 0,9 |; 8)0,89; r) = 0,943.
3rauenne (X — EX)2 1,21 0,01 0,81
BeposatHOCTH 0,4 0,1 0,5
267. a)u 6)| Jmauenmme X —EX -1,5 -0,5 0,5 1,5 |[; 8)1,05; r)= 1,02.

3ravenne (X — ]?.X)2 2,25 0,25 0,25 2,25

BeposaTHoCTH 0,2 0,3 0,3 0,2

268. 45. 269. a) 40; 6)20. 270. 4. 271. 23,04 u 4,8. 272. a) 3000; 6) 1875. 273. Ma-
Temarnueckoe oxuganume 0,4; crampmaprHoe oTkiaoHenue = 0,012. 274. a)EF = 0,3;

JvDF = 0,145; 6*EF = 0,3; VDF = 0,0145. CrangapriHoe OTKJOHeHHEe YMeHbIIHI0chL B 10
pas. 275. a)0,2; 0,2 > DF; 6)0,014 < JDF. 276. a)IIpn p = 0,5; 6) 0,5n.
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CnpaBo4Hble mMmaTtepuanbl

Cpenuee apudgMernueckoe

Cpenmlm &pnd}me-mqecﬂum X 4dCcNUBOI0 MacCAsa HasbibaeTufi UTHUILEHKE CyMMbl BCEX
YHCEeJI MacCHFa K HMX KOJIHYEeCTBY n.

Xyttt Xy

X=
n

Meguana

MeauaHOM YHCIOBOI0 MACCHBA HA3BLIBAIOT TAKOE YHCIO M, YTO XOTA ObI IOJIOBMHA UHCENI
MaccHBa He 0QuJIBIIe UHCHAA 1 W XOTA OBl MOJMOBHHA YHCEJ MACCHBA He MeHBIIe JHCJa M.

Yrobpl HAWTHA MeIHAHY YHCJAOBOTO MAaCCHBA, HYYKHO BEBEIMIOMTHHTEL CHAEAYIONHAE AeHCTBHI.

1. YoopspouuTs MaccHB 0 BospacraHuio. [lonyumrcesa BapHalMOHHBINA pAJ.

2. Eciun B MaccuBe He4ETHOE KOJHWYECTBO YHCEJ, TO MeIHAHOH ABJIAETCA YHCI0, CTOoA-
Iee mocepegy¥He BAPHAIHOHHOTO psga.

3. Ecnm B maccuBe WéTHOe KOMHWYECTBO UHCENT, TO MeAAAHOH 0OBIYHO CUATAIOT CpeaHee
apu(MEeTHUECKOE JIBYX UHCEJ, CTOAIIAX HOCEpeIuHe.

Paamax
PazmMax 9ncJIoBOro MaccMBa — 9TO PA3HOCTE MEeMIY HAUDONBIIUM M HAHMMEHBIIMM 3HA-
TeHHAMH.
Yacrora 3HAYEHHUA @
Ilyere B HAGOpe Becero N umces, W 3sHauYeHUsA, paBHble @, BeTpedaiorca N, pas. Yacro-

£

o N,
TOH 3HAYEHHS ¢ HAa3BIBaeTCdA OTHOIIeHHe F.

CpoiicTBo uacror. B mwobom Habope cymMma yacToT 3HAYEHHHA DABHA eHHUIE.
Hanpumep, aaa zHabopa, B KOTOPOM dYeTblpe pas/JIMYHLIX 3HAYeHUdA a, b, ¢ u d:
N N, N N; N,+Ny+N.+Ny; N

a c
— +—+ =+ —= = —=1.
N N N N N N
Mmuo:xecTBa
ITycToe MFOKECTBO — 9TO MHOMKECTBO, KOTOpDOe He cofep:uT sjemeHToB. Q603HaUaoT

OyCTOE MHOMKUCTBO CHMEBOJIOM .
MuoskecTBo B HasbIBaeTcsa MOAMHOKECTBOM MHO;KecTBa A, ecnm m000H sIeMeHT MHO-
xecTtBa B mpriHagne:kuT MHOMKecTBY A. Ob6osmHauaror: BCA.
ITepeceuernue MmuEOoxecTe A u B
Ilepeceuerue MHOKeCTB A 1 B — 3T0 MHO®KecTBO A (1B, KOTOPOE CONEePIKUT 3JIEMEHTHI,
OpHHAMLJIEKAN[MEe U MHOMecTBY A, m muoxkectsy B.
JSbenhidchiic MAGH2CTs A h I
Oobequaenne MHO:KecTB A m B — 510 MHOMKecTBO AUB, cojepskaliee Bce 3JIeMeHTHI,
KOTOpHEIe NIPUHAIJIEKAT XOTd Obl ONHOMY W3 MHOMXKecTB A u B.

MNepeceyeHmne mHoxecTs A n B ObveguHeHue mHoxecTs A v B
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Coberrua A w B HasBIBAlOTCA HECOBMECTHBIMH, eCJIH WX Ie-
pecedeHHe He CONEPIKHUT 3JIeMeHTADHBIX COOBITHIA.

ANB = @.

HecoBmecTHble cobbiTus

IIpaBHI0 YMHOKEHHUA

Ecin MHO:KecTBO A COCTOMT H3 1l dJEMEHTOB, a MHOKecTBO B — u3 k B8JIeMeHTOB, TO
MHOKECTBO yoopsgodueHHbx map (a, b), rme a € A, b € B, cocrour us nk ajileMeHTOB.

BeposTHOCTE COBBITHA

Ecom B ciiygaifHOM ONEITe KOHEYHOE YHCJIO 3JEMEHTADHEIX COOBITHI H Bce OHM paBHO-
BO3MO®HBI, TO BepoATHOCTE P(A) cobwiTuss A pasHa oTHomeHuio uyuciaa N(A) snemeHTap-
HBIX CcoOBITHH, G.1aronpuaTcTByOmUX colObiTuio A, Kk obmemy uuciay N sjneMeHTAPHBIX CO-
OBITHIL:
N(A)
N
I"paBuiio clio’keHHs BepPOATHOCTEN HECOBMECTHBIX COOBITHIH

P(A)=

BepoaTHOCTE 0OBEeIMHEHHA HECOBMECTHEIX coOBITHH A mw B paBHa cymMMe WX BepPOATHO-
creii:
P(AUB) = P(A) + P(B).
IIpaBuao clIoKeHHA BepPOATHOCTEH
BeposarHOoCcTs 0OOBeguHennsa coOnrTHil A m B paBHa cymMme HX BeposTHOcTel 0Oe3 BepodAr-
HOCTH WX IepecedeHH:
P(AUB) = P(A) + P(B) — P(ANB).

IIpaBuI0 YMHOMKEHNA BEpPOATHOCTENH

BeposTHOoCTh riepecedeHnus coOblTU A W B paBHa NpPOU3BeJeHUIO BEePOATHOCTH OJHOIO
M3 HUX W YCJIOBLEOH BEpPOATHOCTH APYroro:

P(AUB) = P(B) - P(A|B).

dopmyna ycI0oBHOH BepPOATHOCTH
P(ANB)

Eciu BeposaTHOCTE coGbiTHsa B Oonbmie HyJs, TO P(A]B)= PB)

IlepecTaHOBKH

IlepecTanOBKOM U3 n HpeaMeTOB HasbiBaerTca J0G0U cmocod myMepanuu 3THUX IIpeame-
TOB (cmocod HX pacHoloKeHHA B DAL).

PaKTOPHANOM HATYPaJNbHOTO YHCJIA N Ha3bIBaeTcsd NPOM3BeJleHHe BCeX HATYPaJIbHBIX
yuces or 1 go n. Oboanavaercs daxkropuan n!:

I
-

nl=1-2'5..-(n—-1)-n; 01
Yuciio mepecTaHOBOK N IIPeJMETOB pasHO n!l.

CoueTanus

Yucno crocoboB, KOTOPBIMH MOJKHO BRIGpaTh POBHO k IpeaMeTOB M3 MHOMECTBA, B KO-
TOPOM 71 TpeJMeTOB, HA3LIBAETCA UYHCIOM COUYeTAHMH M3 n 1Mo k u obosmauaercsa CF (umra-
eTca «IP U3 2H IO Ka»).

!
ch=— " __
" kln — k)
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Ecau uueno n HeGOJAbIIOE, TO YHCIO coueTaHuil CF MOKHO B3ATH U3 TPEYrOJLHOH Ta-
6UnLI, KOoTOopasd HaszblBaeTca TpeyroidbHHKOM Ilackans.

1 4-if eronbern Cé¢=15

6-sicrpoka 1 6 15 20 15 6 1
1 7 21 385 35 21 7 1
1 8 28 56 70 56 28 8 1
1 9 36 84 126 126 84 36 9 1
1 10 45 120 210 252 210 120 45 10 1

l'IpaB}um BbIMHCJEHHNA FEOMETPH‘IECHOﬁ BEPOATHOCTH

Ilyetes u3 (purypel F mpoHsBOAMTCSA CHOyYalHBIN BeIDOp TouKH. BeposTHOCTE CcoOBITHA G
«BbeIOpanHasa wouka npuHamne:xutT ¢urype G, Koropasa conep:kurca s ¢urype F», paBHa

£
Sy’

rae Sp u Sg — mmomaau ¢puryp F m G cooTBeTCTBEHHO.

P(G)=

Dopmyna Beprymiau
B cepum mcnsrrasmii Beprynim BepoATHOCTH cOOBITHS «pOBHO k ycnexoB» paBHA

Eokgn —k
Crp™q ’
Toe N — YHACJIO0 UCHBITAHHH, p — BEPOATHOCTH ycmexa U ¢ = 1 — p — BepOATHOCTH He-
vaadu.
MaremMaTHYecKoe OKHIAHHE
MareMaTuuecKoe OKHIAHME CIYIAWHOH BeJIMUHHEI — 3JTO CYMMa NPOU3BEIEeHWH 3IHAYE-

HHAH 9TOH BeJHUYWHBI H WX BEPOATHOCTEH:

EX = x1py + x9p5 + x3p3 + ... + XD,

Jducnepcus

Jducnepcueii ciayuaiiHoil BemwmumHBE X HA3ZBIBAETCH MATEMATHUECKOE OXKHIAHHE CIYIAii-
HO#l BenmumHL (X — EX)%:

DX = E(X - EX)%

CraHmapTHOE OTKIOHEHHE
CTaHAapTHBIM OTKJIOHEHHEM CcIOydailHONl BemuuuHbl X Has3bIBAETCA KBAJApPaTHBIH KOPEHb

H3 OJHUCIEPCHH:
/DX = /E(X -EX)*
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DYyHKUNN BNEKTPOHHbIX Tabnuy

Benomuanm QYHKIHH 3IeKTPOHHBIX TAONHAI], pACCMOTPEHHBLIE B IepPBOH dYacTH yiebDHuUKa.

Jnst BRIUMCNeHUSA cpejHero apudmern-
JecKoro npenlycMoTpeHa crenmuajabsHada
GyHKIM A

CP3HAY()

Ha pucyHke mokasaH mpHMep BbIYHCIE-
HUA cPefHero 3HaYeHWsA MacCHBA H3 YeThbl-
péx umcei.

- Jx =CP3HAY(C1:C4)
o D E

CpenHee 5,25

Yrobsl HaAWUTH KOJMHYECTBO J3HAYEHHH,
MOMABIIAX B KaKABIHI WHTEPBAJ TPYIIIH-
POBKH, HCIONB3VATE (DYHKIIHIO

YACTOTA()

Ha pucyHke mokKasaH NIpPHUMED: CKOJBKO
sHavendan meHbire (), cxomabko or 0 mo 1,
or 1 go 2 uT. &

Bammanaue! Dyaknua YACTOTA maxo-
OUT HEe YacToTy,
B WHTepBaJax.

a KOJHYeCTBO 3HAYEHHI

- Jx =YACTOTA(C2:D7:E2:E7)
C D E F

JanHbe Ant-n | Knpuyuectan
1,4 1.3 0 0 !
1.8 2,6 1 0
23 3.1 2 5
35 2.7 3 5
1.3 2.6 5 0

CNMPABOYHbIE MATEPWAIbI

YTobel MOACUYATATE, CKOJLKO pas B HAa-
Oope BeTpedaeTcsa onpefeléHHOe IHAUeHHe,
HCHOJIL3YHTE (PYHKIUIO

CURTECIIV()

Ha pumcyHKe IOACYHTAHO, YTO B JAHHOM
Habope uuciio 1 Berpedaercss 5 pas.

Sfe =CHETECNM(B1:D5;1)
B c D E

WO

Jna nonydeHus ciaydafiHOTO YHCIIA HAa
unaTepBare or 0 mo 1 mecmoassyerca GyHEK-
A

CJITYHC()
Hpyras QyHKIHA I8 cIydaliHOTO BhIOOpA:
CIIVUMEMKIIY()

OJra (YHKIHA BeEIOHpaeT NHejgoe ciydan-
HOE YHCJI0 Ha YKa3aHHOM OTPe3Ke HATy-
paibHOro p#ama. Ha pHCYHKe II0KasaHO,

KaxK MOXKHO HMHTHDOBATH GPOCBHHE
UTrpaJbHOH KOCTH.
Je =CN4UCY)
k5 D E
[o0.616585]
- Jx =CIYYMEXY(1:6)
D E F
[ sl
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Yrobbl HAUTH MeAHAHY MACCHBA [JaH- Hnst Toro uToOBI OBICTPO BBEIYHCIHTH

HBIX, YA0OHO HCIONB30BATH (DYHKIHIO CyMMy [pPOM3BeleHUH 3HAYEHMH M HX da-
MEIAHA() CTOT ecTh (YHKIMA
CYMMIIPOA3B()
- Je  =MEOMAHA(C1.C5) Jx  =CYMMMPOW3B(D2:G2:D3:G3)
C D & c D E F G
1
g 3HaveHve 2 ] 4 5
S YactoTa 0,1 03 0.45 0,15
6 CpenHes 3,65
3 Meanada | 5 l

Yrobb1 Y3HaTh, CKOJIBKO ECEro s3Ha4de-

,[[JI.'FI BBIYUCJIEHHA JHCIOEPpCHH YHCIO0BO- - -
HHH B MAacCCHBe [JAHHBIX, HCIONB3YVHTE

ro MacCUBa HCHOJAb3YHTe (QYyHKIIHIO

hyarnHIO
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