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HepeBbs

B aton rmase mMbl NpOOOSIXUM Pas3roBop O rpa-
¢dax. lNlo3HakoMuMMCH CO CBOWCTBAMU ChNeuu-

anbHbIX rpaoB — [AepeBbeB, U yBUOAUM, Kak
C UX TMNOMOLBLI MOXHO W3y4aTb Chay4YaliHbie
IKCNepuMmMeHTbl.

46 OepeBba
47* CBOWCTEA AEepPeEbER

48 OepeBo cny4yamHoOro
JKCnepmnMmeHTa



@ OepeBbs

HamomMHEMM, 4TO Takoe menb W HuKJ B rpade. Ilems — 3TO mpocToil myTh, TO eCTh
IIyTh, B KOTOpOM Bkepluhfsnl He NOBTUPHTCH. Fas He 1OBropxuIuTes sBepluuBsl, 10 u pedpa
TOKe He moBTopsitorcs (puc. 1, 6). Ilukia B rpade — 3TO 3aMKHYTHIA NyTh, B KOTOPOM He

IMOBTOPAIOTCA pEOpa ¥ He HOBTOPSAIOTCH IPOMEKYTOUHBIE BEpPIUIMHBL.
OueHs MHTEPECHEI W IOJIE3HBI Ipadbl, B KOTOPHIX HET IHUKJIOB. Ecim B cBA3HOM rpade
HeT IHUKJOB, TO TaKo# rpad HA3BIBAIOT JAepeBOM.

DepeBo — cBa3HbLI rpad 6e3 LUMKNOB.

Ilens ToOXKe ABIAETCA JePeBOM, MOCKOJIBKY B IlemHM HeT mukyioB. W paske rpad, cocros-
U# U3 ONHOU-eIMHCTBEHHOM BepIIMHbLI 0e3 pébep, TakKe MOMKHO pacCMaTpPUBATh KakK IIPO-
creiiiiee pepeso (puc. 1, ).

N

a) [depeBo, B KOTOPOM 6) Llenb — 210 pnepeso B) lNpocTenwee pepeso —
7 BEpLUNH 0/1Ha BepLuMHa
PucyHok 1

IIPUMEP 1. Ha pucyske 2 mokxasaHa cxeMma BojgocHaOxeHHsSA B HeOOJIBIIOM NOCEJKe.
Tpy6sl mayT oT BOgoHANOpPHOM OamHM M BeTBATCH, mpojerast BAoas ynun. Vs Goinpnrux
Tpy® oTxomsAT Manbie K gomaMm. ['pad BomompoBoma — AepeBO. 37ech MOXKHO BBIJIEJHTH
HavalbHYIO BEePIIMHY — BOJOHAMOPHYIO OalrHIo.

IIPUMEP 2. Bo3pbMEéM CHMMETPHUYHYIO MOHETY
_:I Bopomanopuas  y mombpocum eé 3 pasza. YTo6wI m306pa3uThL 3TOT
= CAYYaUHBIN OWLIT, TOCTpouM AepeBo. OT HadYalb-

_{_I @ HOM BEpPUIMHBI S HApUcyeMm BeTBU BHU3 K BepIIH-

HaMm, Kortopsie obosmauum O (opén) u P (pew-

t Ka) — BTO De3VILTarThsl mepBoro Opocka. OT Kak-

| | AOM W3 HHAX HAYT emeé aBa pebpa BHU3
K BepumHaMm O u P, m3oOpakaonium pesyJIbTAThI

BrOporo Gpocka. TOYHO TaK ’Ke IOKAMKEM pe3yib-

TaTel TpeThero 6pocka (pmc. 3).

TTonyunyiocs AEpeBO CIYYaWHOrO JHKCIIEPHMEH-
DDIjlj Ta. B sTOM gepeBe BoceMb Ieled, BeAYIIHX W3

HaAYaJIbHOM BepPUINHBI S B KOHIIeBbI€ BepPIIHHBI:
— Bogonpogox

S000, SOOP, SOPO, SOPP,
PucyHok 2 SPOO, SPOP, SPPO u SPPP.

_1
4 FNABA X.



Kaxnaa mens m3o0paskaeT OJHO W3 BOCBMH BO3-
MOJKHBIX 3JIEMEHTAPHBIX COOBITHII B 9TOM CJIydaii-
HOM OIIBITE.

B opumepax 1 mw 2 DOHATHO, KaKyl0 BEpUIHHY
creayer BEIOpaTh B KadecTBe HAYaJIbHOW, WJIH KOP-
HeBO#H, BepIIMHEI, W3 KOTOPOH ¢«PACTET» JEepeBo.
Bona mo Tpybam TedyéT M3 BOAOHANOPHONW OauHM.
BTO H eCcTh HAYAJABLHAA BepIIHHA HA CXeMe BOJO-
crabxenns (cm. puc. 2). Bo BTOpoM mnpmmepe Ha-
yaJibHad BepHIMHA W300paskaeT HA4YaJIbHBIA MOMEHT,
Korga MoOHeTy erué He Opocwmam HEH pasy. Mbr eé
obosnaunam Gykroil S or caoBa start, umMesa B BHIY PucyHok 3
HaYaJI0 CIyJaifHOTO OIIBITA.

HasBarue «JA€peBo» MPOMCXOAUT OTTOr0, YTO MENH «¢«BEeTBATCA», He 00pasysa IHKJOB.
EnuHCTBEeHHAs pa3HHUIA — B IIPHUPOJE AepeBbfA 00BIYHO PACTYT CHH3Y BBEPX, a MaTeMaTH4e-
CKHE JIePEeBbA MB' PHCYeM TaK, KAK HaM yaobHO.

Bripalor GeckoHedHBIE JepPeBbs, TO €CTh JePeBbi, B KOTODPEIX GECKOHEYHO MHOTO Bep-
mHH H pédep. MHuororoume Ha pucyHke 4 NOKa3bIBaeT, YTO JepPeBO NPOCTHPAaeTcd BIIPaBO
10 GEeCKOHEeYHOCTM.

P

INPHMEP 3. (Ipeamoso:KMM, 4YTO KTO-TO IEI-
Taerca nocyaate CMC u3 jieca, rme cBssh OYeHbL
mwroxaga. Kampgas orTgelbHas ITONBITKA MOMKET Y vy v ¥
OKa3aTbCsd HEYAAYHOH, W B TAKOM CJydae Teje-
hoH mpeAnpUMeT cJEAVIONYIO. ByaeM CcYMTaTh,

YTO HOOBITOK MOKeT ObITh cKoMbKO yroguHo. Ta- S H H s

KON COyJalHBIA DIBIT MOKHO H300pasuTh C mHO-

mompio OGeckoHeunoro rpada. Haammaerea rpad PucyHok 4. BecKOHe4YHoe AepeBo
B BEpIIHHE S, KaKaasa IONBITKA MOMKET OKA3ATh- cwqaﬁuoro 3KCnepumMeHTa

ca HeyaauHoM (Bepmmmua H) wam ynaunoit (Bep-
mmaaa ¥) (em. puc. 4).

Bonpochsl

1 HY1o Takoe pepeso?
2 MoxeTt nm B aepese ObiTe 4 pebpa; BeckoHe4yHo MHOro pébep?
3 BbiBaOT .11 B Aepese Netnu; uenu; UUKIbl?

@ 3apauv

1 Kakwue m3 rpadoB Ha pHCYHKe 5 ABIATOTCA AepeBhAMMA?

KXYV P

=_—
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2 SIensercs sm pnepeBoM rpad Jgopor B BamieM HaceidémHom mnyeKTe? IlocTpoiiTe
B TeTPajgH dacTh 3TOro rpada B 060CHOBAHHE CBOEr0 OTBETA.

3 HapucyiiTe B TeTpaiu KakKoe-HMOYAb NepeBO, B KOTOPOM 7 BepIIMH, IPHUYEM CTe-
neHb 1 UMET POBHO:
a) 2 BepUIUHEI;
6) 4 BepUIUHBI;
B) 6 3epumH.

4 B rpade pébpamu coeguHeHn! BepmuEsl A u B, B u C, A u C. fBnserca nu
arotr Tpad mepeBom?

5 Ilram TPONHWHOK B Napke TPEeACTABISAET CO-
60it nepeso (puc. 6). Bopora B mapke o06o-
3HaueHbl BepmmHOM S. CKOJBKO Ierneil Be-
JET W3 BepIIHHBI S: S
a) k xade;
6) x npyay;
B) K cagy KaMHen? Cay xamueit

6 Ilpuaymaiite Kakoi-HHGYAL  CIyJaHHBIN
OIBIT, MOZEJBI0 KOTOPOTO CJYKHT HEpPeBo,
IOKasaHHOE Ha pUCYHKe 7.

7 TlpuBesure mpUMep CJOYYaiHOIO OIIBITA,
s u300parkeHHus KOTOpPOro tpebyercs nue-
pPeBo ¢ OeCKOHEYHBIM UHCJIOM BepPIIWH.

Ycansba

] JleTckas mronagxa

y
J

Kade
| Ipyx

J

donTaH
ITamsaTaUK

PucyHok 6

8 Ilpuaymaiite m HapucyiiTe B TeTpaju:
a) B2 HEOJAWHAKOBBIX JepeBa C YeTHIPbMSA
BepIINHAMU;
6) Tp7 HEOAWHAKOBBHIX JiepeBa C IATHIO Bep-
HIHAMHA. PucyHok 7

@ CeoncrBa pepeBbeB

ITockonbKy mepeBOo — CBsS3HBIM rpad, m3 m000if ero BEePUIMHBI MOJKHO IIPOMTH IO pé-
Opam B m100yi0 Apyryio BepmiuHy. M3-3a OTCYTCTBUA IIMKJOB 3TO MOXKHO CJeJIaTh €IWH-
CTBEHHBIM CIIOCOOOM. 3HAUYHUT, BEepHA CJIEAYIOWAs TeopeMa.

@ Teopema. Jliobble ABe BEPLUVHbLI B AepeBe COeAUHEeHbl eAUHCTBEHHOW UEenblo.

W3 aroit TeopeMbl cjeayeT IIoJIe3HOe CBOMCTBO.

@ Ceoiicteo 1. Ecnu u3 gepesa yganutb pebpo, To rpad nepectaHeT ObiTb CBA3HbLIM.

JoxazarenscTBo. Jloka)kem 3To cBOMCTBO OT mpoTHBHOro. Ilpeamosokum, UTO yAarocs
VAaIuTes HeKoTopoe pebpo AB, HO rpad ocrajcsi CBA3SHBIM. SHAUUT, B HEM €CTh IeIb, CO-
enuHAKOMAas BepminHEkl A U B (puc. 8, a). Bepaém pebpo AB nHa Mecrto. Ilomyumrcsa wuc-
xonHblM rpad, HO Teneph B HEM ecTb mukia (puc. 8, 6). IIporusopeune. 3Ha4uT, IPU yaa-
neEun goboro pebpa mepeBo TepseT CBA3HOCTD.

=
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A B A B
a) MNocne ypnaneHus pebpa AB 0) MNMocne Bo3BpaweHus pebpa AB
rpad ocrancs CBsA3HbIM obpazoBancs uUukn
PucyHok 8

KoHueBci (Bucsyeil) BEepLUMHOW Ha3bIBAETCH BEPLUMHA, U3 KOTOPOM BbIXOOAUT pPOB-
HO OAHO pebpo, TO ecTb BeplmHa creneHu 1.

B nmpumepe 1 B n. 46 KOHUIEBBIMM BepIIMHAMH
SABJSAIOTCA AOMAa, K KOTODPBLIM IIOABEAEH BOAOIPOBOX,
a B mpuMepe 2 KOHIEBbIe BEPIIMHBI — 9TO Pe3yJIb-
TaThl IociegHern Opocka MoHeThl. Kakercs, 49TO
pa3 B JepeBe Hel IUKJIOB, TO y AepeBa 00s3aTesibHO
JOJDKHBI OBITH KOHIEBBIEe BepmuHBI. W 9T0 0 ompe-
JeNE€HHOM cremenu BepHo. Ho ecTs ABa WMCKIOUE-
HHUsA. Bo-lepBBIX, KOHIEBHIX BEPIIMH HET y Jepesa
6e3 pédep. Bo-Bropsix, OniBaloT OecKoHeUHLIE Aepe-
Bbsi. OHHM TOXKe MOTYyT HE UMETHh KOHIeBBIX BEePINUH. PucyHOk 9. BeCKOHEYHOe Aepeso
Ha pucyske 9 1oxazano OeckoHeuHOe aepeBo 0e3 6e3 KOHLEBbIX BepLUMH
KOHIIEBbIX BepmiyH!.

Ecau gepeBo KoHeYyHO u uMeeT XOTs Obl 1 pebpo, TO KOHIEBbI€ BEPIIHHLI § HEI'O €CTh.

@ CeoiicTtBo 2. Ecnu B gepeBe KOHEYHOEe 4UC/IO BepluuH U ecTb XoTa Obl 0aHO pebpo,
TO B TAaKOM [OEepeBe eCTb KOHLeBas BepLuuHa.

Jorazareasctso. IIpeAnmono:kuM, 4TO BCe BEPUIMHBI MMEIOT CTelneHb 2 WiaW BbImme. Tor-
Ja B KaXKAYI0 BEDIIMHY MOJKHO «BOMTH» II0 KAKOMY-TO pebpy W «BBIATH» M3 Heé IO JpPY-
romy pebpy, HOCLOJIbKY IeTenb HeT. HaunéM ¢ Kakoil-To BepiuinHbl U OyvaeM CTPOHTH OYTh
6e3 moBTOopsAwmEpxcsa pébep. Ilo ycaoBuio BepmIiH KOHETHOE YHCIO, TOITOMY pPaHO WHJIH
MO3AHO KaKas-TO BEPIIHHA B HAIIEM NYTH IMOBTOPHUTCSA M ToaydnTcs nukia. Ho Bexs B Je-
peBe IUKJIOB HET.

IIporusopeuue. ITpermoroxkeruse Hepeppo. 3EauPT, B Jepese ©CTE BEDHIMPL! CTSTeHE
meHbIIE, YeM 2. Bepmmu cremenm (0 Her, mOCKOJBKY rpad CBA3€H U B HEM eCThb XOTA OBl
onHO pebpo. Craso 6BITH, HAUAETCS BEepIIMHA CTEHNeHH 1, T. €. KOHIEBas BEpIIWHA.

@ CgoiicTteo 3. B koHe4yHOM paepeBe yucno pébep Ha 1 MeHbLue YMucna BEepLUVH.

1 He HYKHO AyMaTbh, YTO €CJH JAepeBo GECKOHEYHO, TO y Hero o6A3aTeJbHO HET KOHIEBBHIX BEpPIINH.
Mz1 Buzmenu 6GeckoHeuHOe nepeBo (cM. puc. 4), ¥ KOTOPOTO KOHIEBHIe BEpPIIMHBI €CTh, W jaxke Oec-
KOHEYHO MHOTO.

s
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Jorazarenscrso. Ilokaskem sto. Eciim pébep HeT, TO IepeBO COCTOHT M3 €IHWHCTBEHHOM
BepPIIMHEI. 3HAYAT, B 5TOM JAepeBe BepIIMH Ha ogHy Oosbme, dyeMm pébep: 1 — 0 = 1.

Ilyetrs Teneps B rpade n pébep (n > 0). Mbl 3HaeM, 4TO B TAKOM JepeBe €CTh KOHIeBas
BepUIHHA. YAanuM eé BMecTe C BXoasmuMm B Heé pebpom. CHoBa monyumrcsa gepeBo. By-
A€M YAANATH KOHIEBBEIE BEPITHHLI BMECTe C BXOAAIIMMH B HHAX pebpaMHu OO0 TexX mOp, IOKa
HEe OCTAaHEeTCHA JePeBO, COCTOAIee W3 eJUHCTBEHHOH BEpPIIHHBI.

Mbr ynanmnu Bee n pébep m n Bepmumu. OQcrtajnach ofHa BepiinHAa, HO pébdep Oonbiie
mer. CnegoBaresnbHo, B ucxoanom aepese 6wbuio n + 1 Bepmmua. To ects Bepmwua 6bL10 HA
oxry Oonsime, uem pébep. CroiicTBO HokasaHO.

Bonpocsl

1 B pepese 10 BepwwmH, e M3 KOTOpbIx — BepwmnHbl X 1 Y. Ckonbko cyuwecrsyer
ueneun, seaywmx m3 X B Y?

2 KakoV moxeT BbiTb CTeneHb Ha4anbHOW BEpLUMHbI AEPEBa; KOHLEBOW BepLUUHBLI?

3 MoxeTr nu B gepeBe BeplunH ObiTe Gonblie, Yem pédep; pébep bObiTb Donblue, 4em
BEpPLUAH?

@ 3apaun

9 CkonLKo KOHIEBBIX BEpIIMH B jepese Ha pucyHke 10?

L

Pucynok 10

10 B pepese 4 sepmunsi. CKONMBKO KOHIEBBIX BepHIMH B HEM Mosker ObrTh? Ilpusenu-
Té ONpHMepD JepeBa A KaKIoro BOSMOMHOIO 3HAYEHHA.

11 B pgepese 100 pepmmu. Kakoe B HEM mMoxerT OLITh: 7) HAMOOJBIIEe THCJIO KOHIe-
BBEIX BepmuH; 0) HaWMeHbIIee YHUCJI0 KOHTEBLIX BEePIINH?

12 Ha pucyske 11 nmokasano aepeso. PaccmoTpuTe Nenm, coefHHAONIAE HAYAIBHYIO
BepmAHY S ¢ KOHIOeBbIMH. CKOJBKO TAaKHMX Ieneil MMelOT AJUHY 2; IJHHY 3; AJIHA-
uy 4?7

PucyHok 11

8 rMABA X.



13 Hapucyiite kakoe-Embyas NepeBo, B KOTOPOM W3 HAYAJBHON BEDIIUHBI K KOHI[E-
BEIM BeJOYT:
a) POBHO 3 menu IJIWHEBI 2;
6) 2 menu gauHBl 1 ¥ 4 OenHW IJIHHBI 2.

14 Cronbko BepmIMH B JilepeBe, B KOTOPOM:

a) 14 pédep; 6) 27 pébdep; B) 31 pebpo?
15 Ckonbko pébep B aepeBe, B KOTOPOM:
a) 87 BeniuH; 6) 487 BepumiuH; B) 317 Bepmmu?

16 Byger mu cBasubIM rpag, KOTOPBIH MOJTYYHUTCA U3 AepeBa, ecJH U3 HEro yAalHTh:
a) pebpo, CBA3LIBAIOIIEe [BE HEKOHI[EBble BepIINHbLL;
0) KOHIEBYIO BEpIIMHY BMECTE C BBIXOAAIMM u3 Heé pebpom?
17 Hszobpasnre xaxoe-HuOYIL JepeBO, B KOTOPOM:
a) 8 BepinHH, 5 U3 HUX KOHIEBBIE;
6) 10 Benmwuu, 6 U3 HUX KOHIEBEIE.
18 Mzobpasure kaxoe-HuGYAL AepeBO, B KOTOPOM:
a) 4 BepuuHE crenend 3 u 6 BepmmH cremenn 1;

0) 2 BepuinHEI cTeneHu 4, 2 BepIIMHEI cTemeHH 3 W 8 BepuruH creneHm 1.

@ JepeBo cny4yalHOro akKcnepumMmeHTa

Mgr yxe BHAeNIH, KaK MOXHO ITIOCTPOHTH JAEPEBO CIAYYAWHOrO SKCIEPHMEHTa, B KOTOPOM
MoHeTy Opocaror 3 pasa. MBI Jake TOCTPOHJA liepeBo OeCKOHEYHOIO SKCIIEPHMEHTa, B KO-
TOpoM MOOWMIBHE Tenedon nbiTaerca nepenars CMC m3 mryxoro neca.

Muorue cnydeiinble 3KCIEPUMEHTBI yA0OHO paccMaTpuBaTh, M300pasMB HUX ¢ IMIOMOIBIO
fepeBa. IIpm sroM cTpenkm Ha pédpax MOKHO He PHCOBAThH, IIOCKOJNELKY SICHO, Kakad Bep-
mMHA BRIOpaHA B KadecTBe HAYalbHOW: Bce peédpa HAIIPABIEHBI OT Heé K KOHIEBBIM Bep-
muHEaM. Mbl 6yznem 060o3HadaTh HAYANBHYIO BEPIIMHY JepeBa CJIydailHOro omnbita GyKBO# S.

INPUMEP 1. Ha ¢pabpuke KepaMHYeCKOH MOCYABI MPOH3BOAAT Tapenkw. Kampmgas HoBadA
Tapeaka Mo:eT nMers Jedexrr (mepeskor, nedopManuio, TPeliUHY), 4 MOMKET OKA3aTLCH Ka-
uyectBenHo#. IlosToMy Bce Tapeaky IpOXOLAT KOHTPOJMEL KadecTtBa. CHcTeMa KOHTDOJSA BEI-
ABJISIET TOYTH Bce AedeKTHBIE TAPEJKH, HO HHOTAA MOXKET CIyIaliHO He 3aMeTHTH JedexT.
Bonee Toro, pemzo, HO ciy4daeTcs, 9TO CHCTeMa KOHTPOJA KadecTBa no omubke Opakyer
Tapenky 6e3 petexra. M306pasum Bech 3TOT mponecc ¢ nomomibio nepesa (puc. 12). Hau-
HEM C BepIIMHBI S, mocTpoHM pébpa K BepmmHaM A m B, xoropele uaobpamkaioT coOBITHA
«KadecTBEHHAs TapejKa» H «Tapenka c¢ Jedexrom». 3areMm oT BepmuH A m B mpoBegem
pébpa K BepmmEHaM, H3oOpaskalommuMm coObiTHa R «rapenka sabpakoBaHas M @ «Tapeika
He 3abpaxoBanas. Ilpum sTomM Bepmmubl R u @ HapucyeMm 10
2 pasa: ofuMH pas AJA cay4dasi, KOIJla Tapejika XOopoluasi, a BTO-
poii pas ans gedeKTHOH TapenkH.

ITonyunBmieecss mAepeBo oGnajaeT HWHTEPECHBIM CBOHCTBOM: Y
HEro M3 KaJoH HeKOHIeBod BepmuHbI (S, A m B) Hcxoaur
poBHO naBa pebpa. Taxkue JepeBbsi HA3LIBAIOT ABOUYHBIMH WJIH A B
ounapasiMHi. [lepeBbs Ha pucyHKax 3 U 4 (c. 5) Taxyke GmHAap-

HEIE.

Kakne coObITHA SABIAKTCA SJIE€MEHTADHBIMH B 3TOM ONbITE? R @l R Q
1o cobbrTus, KoTOphle M300paskeHbl LENAMH, HAYIN[UMH OT TOY-

KH S K KOHIeBBIM BepmuHaM. Hanpmmep, saeMeHTapHOE COOBI- PucyHok 12

ey
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THe «KadecTBeHHAs Tapenka sabpaxkoBaHa» m3oOpaskaercsi menbio SAR. Bcero amemenTap-
HBIX COOBITHII YeThipe: momMuMo menu SAR ecth emé nenodku SAQ, SBR u SBQ.

He ciepyer pymaTb, 4TO JepeBo J0OOro cjay4aifHOro ounbita 00si3aTenbHO OmHApPHOE.

IIPUMEP 2. Tpm apyra — Asnapeit (A), Bopuc (B) u Bragumup (B) — B ciaydaitHOM
Oopsiike BCTAIOT B odepenb. M3obOpasum gepeBo 9roro ciayyaiinoro omeita. Hauném c¢ Bep-
IITHUHBI S. Ha Iepsoe MeCTO MOMHO HIOCTaABHTH OAHOIO M3 TPOHX, Ha BTOpOoe — OAHOIO U3
JBOMX, a B KOHeIl odyepeaum — ocraBmerocs. Cuaenys
9TOMY paccy:KJIeHHuw, crpoum nepeso (puc. 13). Ono
nonydaercs He OuHaApHOE: U3 BepUIHHBI S BBIXOLUT

A Tpu pebpa, W3 TPEX BeplIIWH — IO ABa pebpa, a us
mIeCTH — TO OXHOMY.
B Mer 3HaemM, YTO B TaKOM 9JKCIEepHMEHTe
B 3-2-1=6 snemeHTapHBIX coOBITHH. B nepeBe Bce
B B 3TU dJIeMeHTapHble coObITHA H300pakaloTCA Mensd-
MU, BeAymHMMH OT S K KOHI[€BBIM BepIIMHAM Jepe-
Ba: SABB, SABB, SEAB, SEBA, SBAB U SBBA.
PucyHok 13

Kaskmasa w3 HHX ompefensieT NOPAAOK, B KOTODPOM
A, B u B BricTpOMIHCH APYr 3a APYrom.

@ B pepese cny4anHOro onbita SneMeHTapHble coObiTUS u3obpaxalTcsa uenamu, uay-
WMV OT HavyanbHOW BEPLUMHBLI K KOHLEBBLIM. [M03TOMY KONMYECTBO KOHUEBbLIX BEPLUMH
B AELEeBe CNy4alHOro orbiTa PaBHO YUCAY 3NEMEHTApPHbIX COObITUIA.

@ Bonpocsi

1 CKONEKO KOHUEBbIX BEPLUMH B Aepese, uaobpaxaiowem CNy4anHbIA ONbIT C MNATHIO
ANEMEHTapHbIMU COBbLITUAMNUT?

2 OnuwunTe cnoBamMwn 3aneMeHTapHble cobbiTusa, usobpaxéHHole uenamm SAQ, SBR
M SBQ Ha pucyHke 12.

3 Kakas ueno B gepeBe Ha puUCyHke 12 COOTBETCTBYET COObITUIO «CUCTEMA KOHTPOJIS
nponyctuna 6pakoBaHHYIO Tapenky»?

@ 3apaun

19 Ha pucysxe 14 wm3o6paeHO AepeBO HEKOTOPOr0 CIYYAMNOTO ONBITA C HAYAIOM
B Touke S. CKOJNBKO dJIeMEeHTAPHBIX COOBITHI B 9TOM OIIbITE?

a) 6) S B) S

S

PucyHok 14

E———
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20 Ha pucynke 15 moxasaHO ZepeBO CAYYaifHOTO ombITA. CKOJBKO DIEMEHTAPHBIX CO-
OBITHH B 9TOM OIBITE OJIArONPHATCTBYET COOBITHIO A; cobbiTHIO B?

S S
A 3 S
A / \ B A B
/(k\'
P 0O P (0]
PucyHok 15 PucyHok 16

21 Bcem masiueHTaM ¢ IOJO3PEHHMEM HA TPOIMYECKYIO JHXOPAAKy AeaalT rect. Ecau
TEeCT BBIABISET BHPYC JUXOPAAKH, TO Pe3yJbTaT HA3LIBAETCA MMOMOKHTEILHBIM.
B pemkmx caydasax TecT OMIMOOYHO MOKA3BIBAeT HAJWYWE BUPyca Y 3J0POBOTO de-

JIOBEKa, 1 HAoDOpOT — OTCYTCTBUE BHUpYyCa y TOTO, KTO OOJIEH.

CobbrTrie «mamueHT OoJieH» o0003HaYUM OykBOW B, a coObITHE <«IMallMEeHT 3M0-
poB» — 6ykBoit A. CobGbITHe «pesysbrarT MMOJIOMKUTENbHBIN» obo3Hauum Gyxksoit P,
a mpoTH30IoJoKHOEe — OykBoit O. Chopmynupyiite ciaoBaMu CcOOBITHE, KOTOpPOE
B AepeBe caydaiiHOTO ombITa (puc. 16) mz3obpaskaercs mennio:

a) SAO; 6) SBO; B) SAP.

22 Ha pucyske 17 wm3o0pakeHO J[AepeBO CIYYailHOTO ONBITA ¢ HAYAJbHOW BepIIH-
HOU S. CobObiTua C u D nokasaHbl 3akpamieHabIiM#u (urypamu. Ilepeduciaure sie-
MEeHTapHbIe COOBITHUS OUBITA, OJIATONPHATCTBYIOIIHE:

a) coberruio Cj; B) cobeITHIO B;
6) cobsrruio CND; r) cobsrruio CND.
S

PucyHok 17

23 TIlocrpoiiTe AepeBO CAy4YalHOTO OMBITA, B KOTOPOM MOHery Opocaior 3 pasa. OT-
MeThTe B HTOM JiepeBe ILEeNOYKH, M3o0parkaiouue sjieMeHTapHble coObITUsA, Oaaro-
IIPUATCTBYIONIHE COOBITHIO:

a) «BO BTOPO# pas BBIOAJI OPEN»;
0) «pemika BBIIIAJIA POBHO 2 pasas;
B) «OpJIOB BBIIAJO OOJIBINE, YeM pelmeK».

AEPEBbSHA 11



24 V npaBHABHOTO TeTpasApa (TPeyrolbHOH ITHpPaAMHIBI)
YeThIpe BepITHHBL. BepmmHLI MoMedeHBI uHcaaMa 1, 2,
3 u 4. Terpasap Gpocalor aBa pasa. IlocTpoiiTe mepeBo
aTOro ciayudaiiHoro omnkiTa. OTMernTe B 3TOM JepeBe Ie-
nH, wuzobparKaoluiHe dIeMeHTAPDHEBIe co0ObITHs, OJsaro-
IPHATCTBYIONHE COOBITHIO!
a) «B TEpPBBIH pa3 BRIMAJO 3 OYKAa»;
0) «B IepBBIH pa3 BBINAJIO YETHOE YHCJIO OYKOB»;

B) «CYMMAa BBHINABIIMX OYKOB JEJIUTCHA HA 3».

25 ¥V crpenka B THpe 5 myab A NHEBMATHYECKOTO pyKbfA. Eciam cTpenok momasn
B MHWIIEHb, TO 0OJblIe OH HE CTPEeNseT, a ecJH IIPOMAXHYJICH, TO NPOAOJIKAET
cTperaTs, noka ocraiorca nyiau. [locrpoiiTe mepeso aroro cayuaiimoro omsrra. Or-
MEeTE1e B DTOM JiepeBe CcOOBITHE:

a) «CTPEeJIOK TOMay B MUIIEHB»;
6) «anA mopaykeHHsS MHINEHH IMOHAHA00MIOCH He 0ojiee TPEX TYJIb»;
B) «BZero ObUIO cAesnaHO 2 BBICTPeNa».



MaTemaTnuyeckKkume
pacCyKaeHus

Mbl 3HakOMbl C MaTeMaTUHECKUMWN YyTBepXae-
HUAMU. N3 OBYX UM HECKOMbKUX MPOCTbIX YT-
BEPXAEHUA MOXHO CTpouTb O60nee CnoxHble
YTBEPXAEHMS C NOMOLULIO JIOMMYECKUX COH30B
«M» N «uam». OHU OYEeHb MNOXOXM MO CBOEMY
CMbIC/Ty Ha COlO3bl, KOTOPbLIE Mbl WUCMNONL3YEM
B MNOBCEOHEBHOW peuu.

49 Jlornyeckue colo3bl «U» U «UIN»

50* OTpuuaHue CNOXHbIX
yTBEpPXAEeHUNA



@ Jlornyeckue cor3bl «U» U «UNN»

IIPUMEP 1. PaccmoTrpum [Ba MaTeMaATHYECKHUX YTBep:KAeHHA: «5 Oosbuie, uem 2Z»
u «b Donpmie, weM 7». IlepDBoe siBNAETCA MCTHHHBIM BBICKA3LIBAHHEM, a BTODOE — JIOKHEIM.

O9TH [ABA BLICKA3LIBAHHA MOJYKHO COEAHHHTE COI30M «H». [lomyuuTes ciloKHOE YTBEpiK-
neane «(5 bomeiie, uem 2) u (5 Gonwime, wem 7)». K coskamenmnio, 8To JOKHOE BBEICKA3BIBA-
HUe, IIOTOMY 4TO BTOPOE€ BHICKA3LIBAHUE JIOMKHO.

@ YT10o6H cnoxHoe yreepxkaeHue «A v B» ObiN0 UCTUHHBLIM, HYXHO, 4TODbl 0Ge 4YacTtu
3TOr0 yTBepXAeHus Obinv MCTUHHLI.

Jlorugeckmii cow3 «M» He 3psA TAK HaspiBaeTcsa. Ero geiicTBHe o4eHb IOXO3Ke Ha pabory
COI03a ¢H» B PYCCKOM HA3LIKE.

Mexay AByMA YTBEDKACHHAMH MOKHO TOCTABHTL C0I03 <«WaHM». [lomyumTes cioikHOe
yTBepxkAeHHe «(5 Dombme, wem 2) wium (5 dospme, wem 7)». OHO MCTHHHO, MOTOMY 4YTO
HCTHUHHA IEepPRas YacTh, a COK3 <«WIM» He Tpebyer, 4ro0bl ObLIM HMCTHHHBL ofe YacTH: Ho-
CTATOYHO OJHH.

@ Y106bl CnoxHoe yreepxaeHue <A unm B» ObIO UCTUHHBIM, HYXHO, 4TOObl XOTH Obl
OAHAa 4acTb 3TOro yrBepXaeHwus GbUla MCTUHHA.

ITosscEuM cioBa «xotsa Obl ogHa». OHM 3HAYAT, 4YTO yrBep:KiaeHue «A wiam B» Oyner mc-
THHHBIM BBICKA3LIBAHHMEM, €CJIH MCTHHHBIM SBJIAETCA TOJBKO VTBepXKIeHHe A, TOJIBKO yT-
Bepkgeane B mam oba cpasy.

WUHorna cnyxxHbIe YTBED:KIEHHS HE COHEPIKAT B SABHOM BHIE COI30B «M» M «HIHM», HO
oo pasyMeBalT OJHH M3 HUX.

INPUMEP 2. B yrBep:xaenun «15 genurcss Ha 5, a TakKe Ha T» COIO30B «H», «HJIH»
wvetT. Ho BeIcKassIBaHMe MOKHO nepedopMyJIHpOBATH:

«(15 memarca Ha 5) m (15 memmrcsa Ha T)».
fAcHO, 9TO 9TO BBICKA3BIBAHHE JIOIKHO, IMOCKOJBKY JIOJKHA €r0 BTOPas YacTh.
INPUMEP 3. [lamsr aea yreep:xaenus. I[lepeoe yTBepaeHue «3amada pemeHa». Bropoe

YTBep:KIeHHe — OTPHIlaHHEe IMepBOTo: «3ajada He pemeHas. YTO MOJMYIHUTCA, €CIH MBI CO-
€IMHUM 3TH YTBEDIKJEHHSA JIOTHYECKHMH COI03aM#?

Cravana monpobyem coio3 «u». [lomyuures

«(3amaua pemeHa) M (3azada He pelreHa)».

Ecam sagaua [AeliCTBHTENBLHO pelleHa, TO IepBasg YACTh — WCTHHHOE BBICKA3LIBAHHE,
a BTOpad — JUMHUVE. SHaddt, Bu€ CJAURHVE yTBepMuedne Oyuer Jumbbiv. LUId Re 3aja-
ya He PpelleHa, TO JOKHON OyaerT mepBas 4YacTh, MOITOMY M B 3TOM CJIy4ae YTBED:KIEeHUE
OKAYKeTCA JIOMKHBIM.

Taxum ofpasoM, 9TO CIOKHOe YTBEp:KAEHHE C COIO30M «H» OyAeT JIOKHEIM He3aBHCHMO
OT TOTO, PENleHa WM He pemeHa 3ajada.

Tak MOKHO IOCTYIHTH € JIOOBIM YTBED:KIAeHHEM A.

@ YTBEpXaeHue <A MU (He A)» SIBNSIETCH NOXHLIM BbICKa3blBAHMEM HE3aBUCUMO OT TO-
ro, UCTUHHO WM NIOXHO YTBEpPXAeHue A.

14 FMABA XI.



Tenepr monmpobyeM COeIWHUTH YTBEDIKACHHA COI0O30M «HaM». Ilomyumres
«(3amaya pemreHa) MJIM (3a7]a4a He peuIeHa)».

0O6e gacT:m aTOTO YTBEePKAE€HNUsI He MOTyT OBITH OAHOBPEMEeHHO JIOKHBIMH, OJHA M3 HHX
003aTeIbHO MCTAHHAMN. OHAUMT, BCE doayuyhnsuleeca cluiHOe yrBepiAKAeHde dAbJAeTcA nC-
THUHHBIM BBICKa3kIBaHHEM.

@ YTBepxaeHue «A mnu (He A)» ABASETCA UCTUHHBLIM BbiCKa3blBAHMEM HE3aBUCUMO OT
TOro, UCTUHHO MU NIOXHO YTBEPXAEHUE A.

IIPUMEP 4. Paccmorpure GuUrypsl Ha pucyHke 18.

Ourypa 1 durypa 2 Purypa 3
PucyHok 18

WcTuHHO MM JTOJKHO yTBEpKAeHHEe?

1) «@urypa 1 sBasercs TPeyronbHUKOM HJIM ¢urypa 1 sBadeTca KBAaApaToOM»;

2) «Durypa 2 ABIAETCH TPEYIOJIbHUKOM HJIM KBaJPATOM»;

3) «Durypa 3 ABAsSETCA TPEYrOJbHUKOM HJIM KBaJPATOM».

Ms1 ckazanm, YTO JIOTHYECKHME COIO3BI IOXOMKH HA COI03BI, KOTOPBIE MBI HMCHOJIB3yeM
B pyccKoM A3bIKe. Ha camMom pgene, B TOBCeIHEBHOW peYH AelCTBHE COIO30B BO MHOTOM
onpenesieTcsa KOHTEKCTOM u curyanueii. MoKHO cKasaTh, YTO Ha IE€pBOe B IIKOJBHOM CTO-
noBoi mu M OGopu. Wnm MOMKHO CKasaTh, YTO MEHIO Ipemraraer mu wiau Gopoy. B oboux
caydasix Mbl MOMMEM IIPABHUJIBHO — MOMKHO B3ATH YTO-TO OJHO.

Hpyroit mpumep. MBI MOokeM HammcaTh, 4To ypaBHeHHe (x — 3)(x — 4) = 0 mmeer Kop-
HU 3 ¥ 4, mMOHMMAasd, YTO X JONKEH PaABHATHCA KAKOMY-TO OJHOMY M3 JTHUX YHCEN, a He
oboum cpasy. Kasanock 6bI, mpaBuibHEEe IIOCTABUTHL cO103 «uam». Ho me obssarensHo: co-
103 «HM» 3[ecCh BE IVIAAUT Oojee €CTeCTBEHHO W HE MEIIaeT MOHNMMATE CKA3AHHOE.

Bonpocsb!
1 BbICKa3bl3aHE <«A Wak D% JICKiG. HY7C MCXHG CKasathk O€ MCTHHHGCTY YTSEPAKLE
HUN A un B?
2 Bbicka3blBaHWe «A unu B» UCTUHHO. YTO MOXHO cka3aTb 00 UCTUHHOCTU yTBEpXAe-
HUA A u B?
3 Mpupymaiite yTBepxaeHua A u B Tak, 4ToObl 06a yTBEpXAeHus
«A vnm B» n <A n B»
0Ka3aMCb UCTUHHBIMU BbICKa3blBAHUSMU.
4 Mpuaymainte yreepxaeHua A n B Tak, 4To6bl 06a yTBEpPXAEHUS
«A vinun B» n <A n B»
0Ka3aunCb SIOKHBLIMU BbICKa3bIBAHUAMMN.

MATEMATUYECKUE PACCYXAEHUSA 15



@ 3apaum

26 Ilan yron. M3BecTHO, UTO HCTUHHO YTBEP)KJeHUWEe «BEJHYHMHA TAHHOTO yriaa 6OJb-
me 23° M BeJIMUMHA AAHHOrO vIyia MeHbIne, uem 45°». Kaxme m3 cieayviommx BBI-
CKa3bIBAHUUM HMCTHUHHBI, & KAKHE — MOTIYT OKa3aThCs JIOMKHBIMH?

a) «Benuumna panHOoro ymia 6Gosbiie 17°»;

0) «JlaHHBI# YyroJi — OCTPHIH»;

B) «Benuuuna pamHoro yrua 6Gosabme 30°»;

r) «BenmuuuHa naHHOTO yriia He MeHblne, yeM 24°».

27 WssectHO, uTo B jmoMe, rie xkuBér Kocrtsa, Goible sraxkeil, ueM B [OMe, I[e JKUBET
Oner. B pome, rme xkuBér Tamsi, MeHbIme srakeit, uem B aome, rae >xkuséer Ouer,
a B gome, rhe xkuBer Pexs, OGonpime sTakeir, ueM B jome, rae >kuBeéT Tansa. Yraskm-
Te, KAKAE U3 CJEAYIOIIUX YTBEPKACHWUA SABJIAIOTCA MCTHHHBIMH BbICKA3BIBAHUAMM.
a) «Jlom, roe :xuBér TaHsA, caMblii MaJIOSTAKHBIM U3 BCEX YETHIPEX»;

6) «B mome, rme sxusér Ouier, MeHbIIe 3TaKei, yeM B fjoMe, rige KuBétr Dens»;
B) «B nome, rue musér Kocrts, sraxeit Oonblne, yeM B aoMme, rzae KuBetT TaHsa»;
r) «Cpenu 9TUX YETHIPEX JOMOB HET JABYX C OJHHAKOBBIM KOJIHYECTBOM IJTayKeil».

28 Hassr aBa yreBepikuaenus: «Ywumcno X 6Gosbuie, yem 10» u «Ywumcno X meHsblre,

gyem 0». Moryr su oba yTBep:KIAEHHS OKAa3aTbhCH:

a) HCTHHHBIMH BBICKA3LIBAHUSIMH; 0) JIOKHBIMY BBICKA3BIBAHUAMH?
29 Mamm pgBa yrBepixgenns: C — «JlapHoe umeno mpoctoe» mw B — «JlamHoe wmeso
YETHOE» .

a) Cdopmynupyiite yreep:xaesne «C u B». MoxkeT n1u OHO OBITH MCTHHHBIM?
0) Chopmynupyiite yreep:xaerne «C wiam B». MoskeT W OHO OBITH JIOKHBIM ?

30 Mama mamna rpu6. Mama ckasama: «Y aToro rpumba Ha HIJIANKe Yelrydku». Ilama
ckazan: «Jror rpub spoBuThblii». CocTaBbTe M3 9THUX YTBEDIKAEHUH CJIOKHOE YT-
BepIKIeHHE:

a) ¢ HOMOINBIO JIOTHUECKOTO COI03a «HM»; 0) C IOMOIIBIO JIOTHYECKOTO COIO3a «HJIH».
31 MUsBectHO, uro umcio n HarypadbHoe. JlaHo yTBepikaeHHe <«UMCIO n ABISETCH
KBaJpaTOM HEKOTOPOT'0 HATYPAJLHOTO YHCJA MJM YHCJIO 71 He JeJuTcs Ha H». asa
KaKUX M3 IIPeJIOKEHHBIX 3HAYEHUU N 3TO yYTBEPKIACHUE JIOMKHO?
a) n = 16; 0) n = —15; B) n = 14; r) n = 25.
32 YerBepo NIKOJIBHUKOB OOCY’KIAIM OTBET K IIPUMepy M3 yuyeOHMKA II0 MaTeMATHKE.
Kona ckasan: «OrBer 9».
Poman orBermi: «OTBeT — HOPOCTOE YUCIO».
Kara pobasmna: «OrBer — UETHOE YHMCJIO».
Harama ckasana: «39T0 4HCI0 geauTcsa Ha 15».
Oxasajiocs, 4YTO OAMH MAJBYUK M OJHA MAEBOYKA OTBETHJIH BEPHO, a ABOE HeTen
ourmbamcs. KakoB oTBeT 3ajaum Ha caMoMm jeje?

@ OTpuuaHue CNOXHbIX YTBEPXAEHUN

Paccmorpum Kakoe-HUOyAb yTBep:KIAEeHUE C JIOTUYECKUM colo3oM «u». Hampumep: «Ce-
rogusi Ha Hebe SCHO M AyeT BeTepoK». UTOOBI OHO CTANIO MCTHHHBLIM BLICKA3BIBAHUEM, JOJDK-
HBI OBITH BEIIOJIHEHEI 00a yciaoBusa: W upo Hebo, m mpo Berep. Kak chopmynmpoBars orpu-

E=————]
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naane? JlocTaTOYHO «OTMEHHWTB» TOJNBKO ACHOe HeDO MM TONBLKO BeTep (MOKHO OTMEHHTH
Bcé cpasy). Ecim xXora GbI OflHA W3 YacTe#l CIOKHOTO YTBEPIKIAEHHS C COIO30M «H» CTAHET
JIOJKHOM, JIOMKHBIM CTAHET BCé yTBep:kiaeHue. 1losromy orpunanue OyaeT BBIIVIAAETH TaK:

«(ceromasa HeOO He sfACHOe) HIAH (HET BeTpa)».

K Raxc,u,oﬁ M3 YACTEeH CJOKHOIO VTBepHAeHHAA MbI xoﬁamum OTpHIIaHHEe, a COMI3 <«H»
3aMEeHHJH COI30M <«HJH». HOJIY‘IK.FIOC!) OTpHIlAHHE CJHOMHOI0 YTBEepPHIEeHHHA.

(D OTpuuaHuem K yTBepxaeHuio «A u B» aBnaetca yreepxaeHue «(He A) wnu (He B)».

ITPHMEP 1. ilocrpoum orpunanue yrBep:knenusi 1: «B Tpeyroasanuke ABC ecrs npsa-
MOM yTroJ M [Ba yIVia PaBHBI MekAy coboits. Taxoir Tpeyromsamr cymectByer (puc. 19),
HO3TOMY 3TO YTBeD:KIEHHE MOKeT OBITh MCTHHHBIM.

B

PasHoBeapeHHbIn NpsaMoyronbHbIA
TpeyronsHuk. [ns Hero UCTUHHO
yTeepxaeHue T

A_‘ C

PucyHok 19

IToctpoum otpunasue kK yTBepsxkgeHuo 1. CHavana 3anuinem yTeepxaenue T 0Oonee
(dopManbHO:
«(B Tpeyromsauxke ABC ecTh IpAMO# YIroJ)
H
(B TpeyromsEHuKe ABC nBa yria paBHBI MeXAVY co00i)».

Tenepr sACHO, KAK TMOCTPOHTH OTPHIAHHE:

«(B Tpeyromsauke ABC HeT mpsaMoro yria)
HIIH
(8 Tpeyronsunke ABC HHKakue JBa yIjla HEe PaBHBI)».

9To yTBepmAeine MOKHO c(OopMyJaMpoBaTh OoJee MPHBBIYHBIM oOpasom:
«Tpeyroneank ABC He NpAMOYTOJBHBIA MJH He DABHODEIPEHHBIH» .

OHO WCTHHHO 1A M000T0 HENPAMOYTOJIBHOTO TPEYIOABHUKA W Jaske A BCeX NPAMO-
VrOJIbHBIX, HO He paBHOOeapeHHbIX (pumc. 20).

B B\
A
C
B
A C A C
PasHobenpeHHbli, MpsaMOYronbHbIA, He npamoyronbHblii
HO HEe NPSMOYroJibHbliA HO He pasBHOGenpeHHbI M He paBHObGeapeHHbIn

PucyHok 20. lna BCcex 3TUX TPeyroibHUKOBE MCTMHHO yTBepXaeHue He T
—
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Ocrasmocs HAYYUTBECA CTPOWTE OTPHIAHHUA K CJIOKHEIM YTBEDKACHHAM C COIO30M «HJIIH».
Curyanua 3fechk aHajgoruuHas. Hy:KHO NOCTPOMTE OTPHUIAHHMA K O0DeMM 4YacTAM M 3aMe-
HHUTH JIOTMYECKUN COI03 «HIH» COIO30M «H».

I[IPUMEP 2. YTBep:KIeHHe INIACHT: «JIBe mro0ble NpAMBIE HA IUIOCKOCTH IEepeceKarmTcd
MJIM napanjerbHbl». JTO yTrBep:KJeHUe — HUCTHHHOEe BhicKasbpiBanue. OTpHIaHNE I'OBOPHUT:

«Ha mrockocTn HAWAyTCA ABe OpsAMBIE,
KOTOpBIEe He IepeceKaloTcsd M He IMapajjelIbHEI».

ITO yTBep:KJeHHe JIOHHO.
@ Otpuiladuem kK yTBEpXOeHWio «A wnu B» aBnseTca yreepxaeHue «(He A) u (He B)».

MEI 3HAKOMEBI ¢ JIOKA3aTeJbCTBOM OT HpoTHBHOTO. HoBBIe 3HAHWA MO3BOAAIOT HaMm obcy-
OWATH €mé OOWH WHTEPEeCHBIH BWJ HoKasaTeNbCTBA. IIpeIIrososKWM, MBI XOTHM JOKAa3aTh,
4TO HEKOTOph o0bexkT obOnamaer nubo omHuM cBoiictBom, aubo apyrum. MoKHO DOTBI-
TATBCH ]]'peﬂ;l].GJIO}KHTL, qTO OOHO H3 CBDﬁC’I‘B Heé BBIIIOJIHAETCHA H J0Ka3aTh, YTO B 3TOM
ciyiae BBITOJTHAETCS BTOPOE.

IITPUMEP 3. Ecim y ABYX OpAMBIX OZWHAKOBBEI YIVIOBEIE K03 pHUIHEeHTHI, TO 3TH ABE
IpAMBI€ COBHAJAIOT WJIH IIapasijie/ibHbI.

Moxazarenscrso. Ilycte pamer jgBe mnpamble, 3afadHble ypaBHeHHAMH Yy = kx + a
" y = kx + b. Ilpeamoso:kumM, 9TO 5TH NpsAMBIe He COBIANAIOT, TO ecTh a # b. YrTobBI mpo-
BEPHTH, €CTh JIH V OTHX ABYX NPAMBIX 00IMasg TOYKA, COCTABHM ypDABHEHHE:

kx +a=kx + b, orkyna a = b.

9T0 ypaBHeHHE HEe HMMEEeT pelleHWi, MOCKONbKY a # b. 3Ha4yuT, o0IMMX TOYEK IpAMBIE
HEe HMEIOT.

CuuTas, 9ro OpAMEIE HEe COBHANAIOT, MBI IMOJYYHJIM, UYTO Yy HHX HeT 00mMHUX TOodYex,
TO €CTh OHH lADPAaJJIelbHbI.

® YtobLl nokazaTk yTBepxaeHue Buaa «A unu B», MOXHO NPennonoXuTb, YTO UCTUH-
HO yTBepXaeHue «He A» W [oKasaTb TOALKO MCTUHHOCTb YTBepXaeHus B (unu Ha-
obopoT).

® Bonpocsl

Kak chopmynupoBaTe OTpPULI@HME K YTBEPXOEHUMIO «A U B»7?

Kak chopmynupoBats OTpUUaHWE K YyTBEPXAEHUIO «A wunu B»?

3 Y10 MOKHG CKasarb O BbiCkadblbarkida A ki 3, cCilli BbiCKadolbarkhe «He (A v B)»
NOXHO?

4 Y10 MOXHO CKasaTb O BbiCKasblBaHWAX A W B, ecnu BbicKasbiBaHue «He (A n B)»

WCTUHHO?

@ 3apaum

33 Mapusa crpouia OTpHIAHMe K yTBep:KAeHHI0 «3aBTpa GyAeT cHer MJIH 3aBTpa Oy-
IeT AOMAb». ¥ Heé moaydmiock <«3aBTpa 6ymer conneuno». BepHo nmm moctpoeHo
orpunasune? OO0BACHUTE CBOM OTBET.

N -
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34 dsnaoTcs MU OTPUIAHHAME APYT Apyra yTBepskaenus A u B?
a) A: «Auapeil numieT PyYKOH HMIM AHAped MUIIET KapaHZAIIOM»,
B: «AHzapeil muuieT (pJIoMacTepoM».
6) A: «3agymanHoe ymcyo Oonbme 10 wam 3agymaHHOe 4ucao MeHbure 10»,
B: «3agymannoe uymcyao pasHo 10».

B) A: «Tpeyronsuux ABC paBHOOeApPEHHBIH M TYIOYIOJIBLHBIN,
B: «Tpeyronsauk ABC HepaBHOOeAPEHHBIA M OCTPOYTOJBHBIM».
35 Monery 6pocunu 2 pasa. J[Jisi KaKUX 2JIeMEHTAPHBEIX MCXOJOB HMCTHHHO yTBepIKie-
HHe «He (A m B)»?
a) A: «Iipu mepBom Opocke BBIIIAT OPEN»,
B: «Ilpu BTrOopoM OpocKe BbIIajia peuika».

0) A: «Cbha pasa mMoHeTa ymaja OHHOM U TOU K€ CTOPOHOM »,
B: «Iipu Bropom OpocKe BbIIAJA PELIKA».
BeIMUOIATE 9TH 3JIEMEHTAPHBIE HMCXOMAbI.
YVrasanne. Jlerue cHauasia BBIIHCATH BJJIEMEHTAPHBIE HMCXOAbI, IIPH KOTOPBIX HC-
THHHO y.Bep:kaeHme «A um B».
36 Momery 6pocunu 3 pasa. Jlia KakuxX dJIeMeHTADHBIX MCXOJOB MCTHHHO YTBepKae-
"Hue «He (C wmm D)»?
a) C: «Ilpm mepBoM Opocke BbIIAJA pPeUIKa»,
D: «ITpu BTOpOoM 6GpOCKe BBIIAJ OPEJI».
6) C: «IlepBbie ABa pasa MOHeTa ymaJjia OHOW M TOH K€ CTOPOHOM»,
D: «Ilpum Tperrem 6Gpocke BBIITATT OPE».
BeimumnTe 9TH 3JIeMeHTapHBIE MCXOABI.
Yrazanrie. Jlerue cHauana BBIIHMCATH BdJIeMEHTAPHBIE HCXOABI, IIPH KOTOPBIX HC-
TAHHO ywBep:xkaeHue «C mau D».
37 IlocrpoiiTe OTpUIaHME K YTBEPKIEHHUIO:

a) «Ilpu OGpocanum WHrpaisbHOro KyOMKa BBIDAJNO MeHee NATHA, HO Oojee TPEX
OYKOE »}

0) «IIpu Opocanum UrpaspHOro KyOHKa BBINAJIO MeHee IATH HWiaM 6Gojsiee TPEX
OUKOE»;
B) «B mamHOM TpeyroibHHKe JBAa yIjla PaBHBI M B HEM HET ABYX PABHBIX CTOPOH)»;
r) «B mawHOM TpeyroJbHHKEe ABA yIVIa PABHHI WIM B HEM HET ABYX DABHBIX CTOPOH»;
n) «HarypanpHOe umciio TIpH fAeJeHHH Ha 3 AaéT ocTaToK 1 mam 2»;
e) «HarypansHOe UHMCIO JeJaHTCS HA 3 M cymMMa ero nmudp ToKe AeTUTCA HaA 3».
38 IlpuBeanTe mpuMep, MOKA3BIBAIONIMHA, UTO CHeAVIOMee BHICKA3LIBAHHE He ABISETCS
nctuHEBIM. Chopmynupyiite orpunanue. ABJiseTcsA Jin OTPULAHKE UCTUHHBIM BbI-
cKasbIBalimeM?
a) «JI¥6oe HATVPANEHOE YUCIIO SABAFETCS TPOCTHIM BIM COCTABHBIM».
6) «JI¥000i TPEyroNbHUK SIBISETCA TYHOYTOJBHBIM HMJIM OCTPOYTOJBHBEIMY».
39 Naner gBa BeickaseBaEua A u B. VCcTHHHO HIH JIOKHO BBICKA3LIBAHHE
«He (A mmm B)»?
a) A: «A. C. Ilyiugkua — moaT»,
B: «A. C. IlymxkuH nucajx pacckasbl B IIPO3E».
0) A: «¥Y Komk® 4 Jiamnsl»,
B: «¥ nmaykxa 6 HOr».
B) A: «Pexa Bonra Bonagaer B UépHoe mope»,
B: «Pexa Amaszonka Bonajgaetr B KpacmHoe mope».
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40 Tlocrpoiite BRIcKas3EIBanmWe «He (A M B)» W ompemesinTe, HCTHHHO OHO WJIM JIOMKHO.
a) A: «Comame — osTO 3Be3gar,
B: «Comanme — aTO ILIaHETAa».
6) A: «JImccabor — cromuna Ilopryramum»,
B: «Kaubeppa — cronuiia ABCTpanivu».
B) A: «Kapruny «Bospema MoposoBa» Hanmcan B. M. BacHemos»,
B: «Kaprunay «3amnopokibl ODHIIYT THCHMO Typenkomy cyarany» mHammcan I1. ITa-

Kaclco».



Onepauun
Hag
CQly4auHbIMU
coObITUAMMU

C cobbiTusAMKU, TakK Xe Kak C MHOXecTBamu,
MOXHO Npou3BOAUTL AencTBuda. B aToin rnase
pacckasbiBaeTCad O TPEX OCHOBHbLIX OENCTBUSX
C CoObITUAMM M O TOM, Kak MNPaBuIbHO CKNa-
OblBaTb BEPOATHOCTU ABYX COObITMIA, 4TOObLI
HAUTU BEPOATHOCTb UX obbeauHeHusi. Cnocob
CNOXEHUS BEPOSTHOCTEeN 3aBUCUT OT TOro, SiB-
NATCHA 3TN COOLITUS HECOBMECTHLIMU WU HET.

51 OnpepeneHue
CNy4amHOro coobiTus.
B3aMHO nNpoOTHUBOMOJIOXHbIE
cnyyaiHble coObiTuN

52 O6GbrepuHeHue U nepecevyeHue
coObITUM

53* ®opmyna cnoxeHus
BEpPOATHOCTEN

54* PeweHue 3apay C NOMOLLbIO
KOOpPAVHATHOWU NPSAMOW



OnpepneneHue cny4amHOro coobiTus.
B3anMHO NpOTUBOMOMOXHbIE CNy4YauHbIe
COCniTuR

B mnaBe VI MBI oOcyskpanu ciaydailHble ONBITHI ¥ HIPUBOJAMIHN MHOKECTBO IIPUMEPOB
caydadHpIX coOprruii. HanoMuuM, 4TO Ccy4yadHBIM ONBIT OKAHYUBAETCHA KAKUM-JIN00 OfHUM
aJleMeHTapHbLu cobbiTHeM. Kakoe HUMeHHO 3dJeMeHTapHOe cofbITHEe HACTYIIUT B JAaHHOM
omeITe — Jeyio ciaydasi. J[Ba pasHBIX JJIEeMEHTAPHBIX COOBITHS BMeCTe IPOM30MTH HE MO-
ryT.

dnemMeHTapabie cOOBITUA 00pPasylOT MHOKECTBAa, KOTOPbIE Mbl HA3bIBAEM CJIYYAWUHBIMU
cob6erTuaMu. (CaMo mo cebe aleMeHTApHOE COOBITHE MOYKHO PACCMATPUBATEL KaK MHOKECTBO
W3 OXHOTO BJICMEHTA.

HamoMHMM Takike, 4TO IycToe coObITHE & — 3TO caydaiiHoe coObITHe, KOTOpOe He CO-
IEep)KHUT HU ONHOIo sjaeMeHTapHOro cobeiTus. Ilycroe coOblTHe HASBIBAIOT HEBO3MOIKHBIM.
Hamnporus, AccToBepHOE COOBITHE — JTO MHOYKECTBO BCEX DJIEMEHTAPHBIX COOBITHII B ONBI-
Te. MoKHO CcUHTaTh, UTO JOCTOBEPHOE COOBITHE — 3TO caM CHAYYaWHBIA ONBIT.

CaygaifHble COOBITHS MOKHO PasHBIMH cIioco0aMu codeTaTh ApPyr ¢ apyrom. IIpm srom
obpasyloTcsi HOBble ciy4dailabie coObiTua. Mpr o0cyzum Tpu Haubosee yrnoTpeOUTENbHBIX
JEHCTBUSA C COOBITHAMH.

MpoTuBONONOXHbLIE cny4alHblie COObLITUR

PaccMoTrpuM Kakoi-HUOYAb COyYaWHBIM ONBIT W BCe 3JE€MEHTapHbBIe COOBITHS, KOTOPBIe
BO3BHHMKAIOT B 5TOM onbiTe. Pa3o0béM Bce sIeMeHTapHble COOBITHS HA JBa MHOMKeCTBA.
ITycrs mepBoe MHOMKeCTBO obOpasyer cayuaiinoe cobbitue A. Torma Bce ocrajibHble dlIeMeH-
TapHbIe COOBITHA OGJIATONPUATCTBYIOT APYroMy coOBITHIO, KOTOpOoe MBI Oyzem obosHauaTh A
¥ TOBOPHTH, YITO OHO MPOTHBOIOJOMKHO COOBITHIO A.

CobbiTvie, NMPOTUBOMOJNIOXHOE COOLITUIO A, — 3TO MHOXECTBO BCEX 3fIEMEHTapPHbIX
coObITUIA, KOTOpbLIE HEe NMpuHagnexar cobbiTuio A.

Eciu cobeiTe A TPOTHBOTOJOMKHO COOBITHIO A, TO coObITHE A TPOTHBOIIOJIOKHO COOBI-
a0 A. Ilostomy cobeiTiss A U A HA3BIBAIOT B3aMMHO IIPOTHBOIOJOKHBEIMH.

[IPUMEP 1. BpocaooT urpaasHyI0 KOCTb. CoOBI-

CobritmeA | o ||s o THIO A «BBITazieT DOJBIIEe YeTHIDAX OYKOB» OJrarompH-
lo_o]|s e ATCTBYIOT dJieMEHTapHble COOBITHsA <«IATEPKa» M «IIe-

Cob i . of |» o crépka». He GuaronpusaTcTBYIOT CcOOBITHIO A 3JIeMeH-
ooprrme ) . 6 . e TapHbBle COOBITHA <«EOUHHIA». <«IBOWKAa», <«TPOUKa»
U «4JeTBépKa» (puc. 21). Bmecre sTH 27€MeHTapHEIE

PucyHok 21 COOBITHS GIATONPHUATCTBYIOT COOBITHIO A «BBIIALET

YeTblpe OYKa WU MEeHbIIe».

B3auMHO NPOTHUBONOJIOMKHBIE COOBITHUS ONHOBPEMEHHO NPOU30MTH HE MOTIYT, HO Kakoe-
au6o u3 HuUX npoucxoxur obssarensHo. IToaTomy

P(A) + P(A4) = 1.
3’!‘0 PaBeHCTBO MOMKHO 3anucaTh HMHa4ve:
P(A) =1 - P(A) u P(4) = 1 — P(A).

22 FNABA XIL



@ CymMmma BEpOsiTHOCTEN B3aMMHO MNMPOTUBOMONOXHBIX cobbiTun paBHa eauHuue.

9TO CBOMCTBO YACTO OKA3bIBAETCA IIOJIE3HBIM, €CIM HAWUTH BEPOATHOCTHL HYXKHOTO coObI-

THA CJIOMKHee, YeM BePOATHOCTHL HNPOTHUBOIIOJIOMHOI'O. 1 2 38 4 5 6

IIPUMEP 2. KakoBa BepOATHOCTb TOTO, YTO HPH ABYKPATHOM 1|
OpocaHMHM HIpaJIbHOM KOCTH BO BTOPOM pas3 BLIDAAET HE TO Ke
YHCJIO OYKOB, YTO B TEDPBBINH?

X

2

Pemrenue. HasoBém yxasannoe cobsitme A. Emy 6aarompusr- 9
CTByeT MHOTO dJeMeHTapHBIX cobwpiTmit. Ilpome HaliTu Bepoar- 4 X

5

6

HOCTh TPOTHBOIIOJIOKHOTO cOOBITHA A: «oba pasa BBITIAZieT OXHO
H TO e 4YHCJIO0 CYKOB». Bcero B ombite N = 36 paBHOBO3MOMKHBIX
aeMeHTapHbIX cobbrtuit. CobbiTuio A Guaronpusarcresyor N(A) = 6
u3 HUxX (pmc. 22).

X

X

PucyHok 22
3Ha4ur,

Hij) . Torza P(A)=1—P(Z4)=1—1=§.

N 6 6

CooTHOmeHUST MeXAY COOBITHAMH yA00HO H300pa’kaTh ¢ MOMONILI0 AMArpaMM JHiaepa.
Bechp coyuailHBIF SKCIIEPUMEHT, TO €CTh BCe 3JieMeHTapHbBIe COOBITHA ONBITA, W300pasuM
npamMoyroinsbaukoMm. Ecam cobeiTue A usobpa)keHO KpPyroM BHYTPH HIPAMOYTOJBHUKA, TO
OCTABLIASICA YACTH NPIMOYTOJLHUKA M306paKkaeT IPOTHBONOJIOKHOE COObITHE A.

Ha pucyske 23 ¢ nomompio guarpaMMm Oiigepa IOKAa3aHBl B3aWMMHO IPOTHBOIIOIOXKHBIE

cobeiTuss A u A.

P(A)=

| -

@ .D.OCTOBeDHOG N HEeBO3MOXHOE cOoObITUA B3aUMHO NPOTUBOTIOJNIOXHbI.

n3obpaxanrca Kpyrammn?
3 Y10 O03Ha4aeT MnpPSAMOYrofibHUK, BHYTPU KOTOPOro
n3obpaxaiorcsa cobbiTua Ha gunarpammax dunepa?
4 ChopmMmynupyite cnoBamy CBOWCTBO BEPOATHOC-
TeN NPOTUBOMOJSIOXKHbBLIX CODbLITUIA.

CobbiTve A,
NPOTUBOMNONOXHOE
cobbiTuio A

@ Bonpochb!
CobbiTne A
1 Y710 TAKo” NPOTUBOMONOXHLIE COOLITUA?
2 O6s3atenbHO nu cobbITUS HA AuarpaMmmax Junepa
F\_/ |

@ 3anaun PucyHok 23

41 B cayuaitHom skcrmepumenTe 20 aneMeHTapHBIX cobbrrmii. CobeITHIO A Grarompu-
ATCTBYIOT 12 m3 HuX. CKOJBKO 3JIEMEHTAapPHBIX COOBITHI 6JAronpUATCTBYIOT COOBI-
o A?

42 B HeKOTOPOM CIy4allHOM OIBITe MOKeT npowusoiitu cobuitue K. Haiinure Bepost-
HOCTBH coObrTusi K, ecom BeposiTHOCTH cobbiThsi K paBHA:

a) 0,4; 6) 0,85; 8) 0,13; r) %
43 Jloxaxure, 4To cOOBITHA A W B He MOTryT OBITH IPOTHBONOJOMKHBIMH, €CIH
P(A) = 0,7, a P(B) = 0,44.

OMEPALMUMU HAL CNYHAWUHBIMU COBbITUAMMU 23



44 BeposaraocTsh cobertua A pasua 0,3, a BepoaTHOCTEL cobriTma B pasma 0,7. O6sa3a-
TeJbHO JIH COOBITHA A W B B3aHMHO TPOTHBOIOJOMKHBI?

45 IlpegnmonoxuM, YTO HA HEKOTOPOM NpousBofcTBe M3 100 HM3rOTOBJIEHHBIX CYMOK
B cpennemM 3 OpakoBaHHble (IIOXO0H I1H0B, AedeKT KOKH M T. II.). ITO O3HAYAaeT,
YTO BEPOATHOCTH COOBITHUA «HM3TOTOBJIeHHAsT cyMKa OpawkoBannasi» pasaa 0,03.
Haiiznre BepOATHOCTE TOTO, YUTO M3TOTOBJIEHHAS CYMKa KadecTBeHHA.

46 Ilpm usrorosnennn Oarapeex B cpegnem Ha 1000 kauecTBeHHBIX Oarapeexk HPMXO-
murcs. 4 Darapeiiku ¢ gedexrom. Haligure BepoATHOCTE TOrO:

a) 4Tn caydailHO BhIOpaHHAA Oatapeiika mmeer nedexT;
6) uTu cayuaiiHo BeIOpaHHAA GaTapeilika He HMMeeT Je(eKTOB.

47 BeposTHOCTH TOr0, 4TO HOBAfA NIAPHKOBAfA pPydKa NHUIIET IJIOXO (MM He IMIIeT),
pasr: 0,19. Tlokynarens B marasuuae BblOMpaeT ofHy mapukoByio pyuky. Haiigm-
Te BEPOSATHOCTHL TOTO, UYTO 9Ta PyIKa HHIIET XOPOIIOo.

48 B xasknoit ueTBépTOii OaHKe Kode COMIACHO YCIOBHMAM AKIMH ecTh Tpu3. IIpuasr
pacnpesieneHbl 1o OaHKam ciayd4aiiHo. AHA NoKynaeT ODaHKy Kode B HaledJe BhI-
urpars npus. Hailimure BeposATHOCTH TOro, 4ro AHs He HaWAET Npus B cBoell GaHke.

49 B cpeaneM M3 KakAblx 80 DOCTYNHMBIIMX B IPOJaKy akKKyMyJATOPOoB 76 akkymy-
AATOPOB s3apssxkenbl. HaligiuTe BEepOATHOCTH TOT0, UTO BHIOpAHHBIH B MarasuHe Ha-
yaady aKKyMyJISTOp He 3aps’keH.

50 Moryr am 6BITH TPOTHBOMOAMKHEEIMA cobeiTua C u D, ecin:

a) P(°) = 0,12; P(D) = 0,78;
6) P(C) = 0,14; P(D) = 0,86;

B) P(©) =

a b

pRE L
r) P(C)=0,5+n; P(D)=0,5—-n, tne —-0,5 < n < 0,57

51 Bpoceror oany HrpalbHYI0O KocTh. IlepeumciuTe sjieMeHTapHBIE cobbrTusa, Giaaro-
HOPHUATCTBYIONHE COOBITHIO A, ommmure cobbITHE A CIOBAMH M HaWxHTe P(X), ec-
au cobeiTHe A COCTOHT B TOM, 49TO:

, Tme a > 0, b > 0;

a) BBRIMIAJIeT IIeCTEepKa; B) BRINAJIET UMCJIO OYKOB, KPATHOE TPEM;
6) BERIIameT YETHOE UHCJIO OUKOB; T) BRIDAAET OT 2 [0 D OYKOB.

52 HUrpaimryio KocTh 6pocaiorT aBaxkAbl. ONWINATEe cAOBAMH COOBITHE, TPOTHROIOIOMK-
Hoe coOBITHIO A, W HAWIWATE ero BepPOATHOCTb, eCJU coObITHE A COCTOMT B TOM,
YTO B cymMMe mpu AByX Gpockax Beimnazer: a) 2 ouka; 6) 12 ouxkos; B) menee 4 ou-
koB; ) 6omee 10 ouxos.

53 B wuacce 15 mamsumkos m 10 mesouer. M3 xmacca cayua¥ianim obpasom BeIGHpa-
1oT oyHOro yueanka. CobeiTne DD — «BpIOpada HeROdKAs.

a) CKOJIBKO 3JIeMEeHTApPHBIX cOOBITHII OaaronmpuATcTByeT cobbiTHIO D7
6) Yemy paBHa BepOATHOCTH coObITHA D?

B) Onmmmure cioBamMu cobsirme D.

r) Yemy paBHa BEepOATHOCTH P(ﬁ]?

54 Ha pmarpamme Diinepa (puc. 24) m3obpaskeHBI COOBITHA
A u B. HapucyiiTe quarpaMMy B TeTpPajli H BbiJeJIUTE HAa A~
He# cobbITHE, KOTOPOE COCTOMT B TOM, 4YTO: g N

a) HacTymuiao cobnrtTume Aj; | !
6) mactymuyio cobwrrue B; R g
B) cobuiTHe A HacTtymmiao, a coberTme B HeT;

r) coberTme B mHactymmio, a cobritme A Her. PucyHok 24

rNABA XIl.



55 Cummerpmunyio moHeTy Gpocumam 4 pasa. Opén mpH dTOM MOKeT BhIIAcTh 1, 2,
3 miam 4 pasa, a MOKeT He BBINACTh HHU pasy. BepoATHOCTH 9THX cOOBITHH AaHBI
B Tabiune 1.
Hajigute BepoATHOCTH COOBITHSA, IMPOTH-
BOIIOJIOJKHOTO COOBITHIO:

Tabmuma 1. BepoaTHOCTH BRINAaJeHHA
¢ 1,2 3 u 4 cpace

a) «Opén He BHIIAAET HH Pasy»;

Yucao opaos 0 1 2 3 4
6) «opés Beimajer Gojiee ogHOTO pasas; = g z : :
B) «peIIKa BBINIAJET MEHee TPEX pas»; B 13 1 (1
) «p P ePOATHOCTh T 7 2 . T

T') «OpPéJ BBINAZET HEH3BEeCTHO CKOJBKO
pas, KO TOYHO He JBa pasa».
56 M3 kmacca BRIOMpaoOT ABYX VUeHMKOB. OMHIIHTe cloBaMHu coOBITHE B, ecsm cobBI-
Tue B cocrour B TOM, UTO:
a) oba BLIOpAaHHBIX Y4eHHKA — MAaJbYHUKH;
0) BpIOpaHBl YUYEHHKH OIHOTO IOJIA.
57 B moctp? naTh HOBHIX JaMmmouexk. OmHIIUTe CIOBAMU COOBITHE, IIPOTHBOIONOMKHOE
CODBITHIC:
B) «B Te'leHHEe TIoga InmeperopuT XOoTH 6LI 0O0HA H3 JaMIIOYEeK»
0) «B TeueHHe TOAA TEPETOPAT POBHO ABE JIAMIIOYKHS;
B) «B Te'IeHHE ToJa IeperopuT 0oJbIIe TPEX JTaMIOUeK»;
I') «B TeUeHHEe Tofia MeperopuT MEeHBIIe UYeTHIPEX JIAMIIOUEeK».

E OObepouHeHue U nepecevyeHue coobITUN

Cayuaiiable coDbpiTHA — 3T0 MHOMXKecTBa. C HMMH MOKHO HOPOM3BOIUTEH AeMCTBHUA, KaK
¥ CO BCAKHMH JPYIUMH MHOKECTBAMH.

O6BeguHEHHE ABYX CHyUYalHEIX coObiTHII AUB — 5T0 MHOKECTBO 3JIEMEHTAPHBIX COOBI-
THH, KOTOpBIE OIaronpHATCTBYIOT XO0TA OB OgHOMY W3 cobbrmHii A m B.

Ilepecedyenne ABYX CaydailHBIX coGbITHII ANB — 3TO0 MHOYKECTBO dJIEMEHTADHBIX COOBI-
THH, KOTOpble BnaronpusaTcTByioT U cobbiTHio A, U coberruio B.

INPUMEP 1. ITpopasmuna BelGHpaeT ABa KOCTIOMA, IS TOro 4T00Ll IOMECTUTH UX B BU-
TpuHy MaraswHa. B accoprumente ects uépusle (I) m cuuawme (C) xocTioMBI. OjIeMeHTApPHEIE
CODBITHA DTOIO C.IYIAfHOTO ONEITA TPEACTABIAIOT co00if MAPHEI KOCTIOMOB, KOTODEIE MEI 0060-
3HAYHMM:

4cC, 94, CC u CHY.

Ilycrs, mampwmep, cobbiTHe A COCTOMT B TOM, YTO HEPBBEIH KOCTIOM YEPHOTO I[BETA.
ITOMY COOBITHIO OUIarolpUATCTEYIOT 3JIeMeHTaDHBIE COUBITHH

YC u Y4.

CobpiTHe B HacTymaeT, ecJid BTOPOH KOCTIOM UEPHOTO I[BeTa; eMy OJaronpusATCTBYIOT
aJleMeHTAPHEIE CODBITHSA

CY u 4Y4.

O6nwegrHeENI0 CcOOBITHIET AUB «<XoTA OBl ONMH M3 KOCTIOMOB UYEDHOTO IBETa» B JTOM
ciydae GAaronpHATCTBYIOT TPH 3J€MEHTAPHBIX COOBITHA:

4C, Y4 = CY.

OMEPALIUM HAL CNTYHAMHBIMU COBbITUSIMU 25
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Ilepeceuerne ANB cocrouT B TOM, uTO 0ba KO- A
CTIOMa YEPHBIE. JTOMY COOBITHIO OJIAaronpHATCTBYET
eINHCTBEHHOE 3JieMeHTapHoe cobbrtme: Y.

Obbegunenne u nepecedeHHH CODBITHH MOHO
n3006pasuTh Ha guarpaMmme Jitnepa (pme. 25). Ilyers AUB
NeBBIA Kpyr ma3obpakaer cobelTHE A, TIIpaBBIi
Kpyr — cobeitue B. Torpma ¢urypa, cocrosamasa wus
oboux Kpyror, — »1t0 cobeitme AUB, a nepeceue-
aue ANB macbpaykaerca o0mieil 9acTbi0 KPYTOB.

INPUMEP 2. Urpansayio Kocts O6pocaior asaxkasi. Ilyers cobbitne A — «B mepBbId pas

PucyHok 25

BEIITANTO MEHb.Ie TPEX OYKOB», a coObITHe B — «BO BTOPOH pas3 BEINAJIO MEHBIIe TPEX OHU-
koB». Cdopmynupyem cioBamMu u usobpasmMm B Tabnuine skcnepuMeHTa cobbitua ANB
u AUB.

CobriTne ANB cocroutr B Tom, 4ro oDa pasa BbIIAN0 MeHbIe Tpéx odkoB. CobbiTHe
AUB cocrouT B TOM, UTO XOTA OBl pa3 BRIIAJO MEHBIIE, YeM TPH OYKA.

Ha pucysare 26 cobwitus A, B, mx mepeceuenne W o0ObeJWHEHHEe MOKA3aHBI B Tabaume
CIyJaifHOTO KCIEePHMEHTa, B KOTOpoM 2 pasa OpocaioT MTpPajbHYIO0 KOCTh.

1 2 3 4 5 6 1 2 3 4 5 & 1 2 3 4 5 &
XXX | X|X|X XXX | X[ X[ X 1€ X | X | X | X
2 X X| X | X | XX 2 X XXX XX 20 X X | X | X|X
3 X|X 3 XX 3| X | X
4 XX 4 XX 4 X|X
5| X [ X 5| X | X 5 X | X
6| X | X 6| X | X 6| X | X

a) KpacHbiMW KpecTukamu 6) 3akpaweHo cobbiTue B) 3akpaweHo cobbiTue
nokasaHo cobbiTue A, AUB ANB

cMHUMKN — cobbiTne B.
PucyHok 26

HecoemecTHble CcOObITUSA

Eciu cobeitua A 1 B He uMerT 00mMHUX GIATONPHATCTBYIONIUX 3JIEMEHTAPHBIX COOBITHIA,
TO OHH He MOTYT HACTYIUTH OJHOBPEMEHHO B OJHOM H TOM Ke omblTe. Taxkme coObiTHA Ha-
3BIBAIOT HECOBMECTHBIMM, a4 UX [epecedeHHe — HEBO3MOMKHEIM, HJIH IYCTBIM, CODBITHEM.
Mozxro mammeats ANB = .

CobbiTivA A 141 B H32LIBAI0TAA HECOBMACTHEIMU, SCMKM MY NENECRYSHUE He COOSpXMT
3NeMeHTapHbIX COBbITUIA.

BeposaTHOCTE TepeceueHHA HECOBMECTHBIX cOOBITHI pas-
Ha 0: P(@) = 0. Ha guarpaMmme Jiijlepa HECOBMECTHEIE COOBI-
THA H300pa)kaloTcA B BUAE ABYX HeIepeceKawuuxca (Guryp

(puc. 27).

IIPHUMEP 3. B ogHOM ® TOM :Ke rony cobepiTHa «8 maprta
OPHUXOAUTCH HA NATHHNOY» H «8 mMapra npuxogurces Ha cy6-
foTy» ABIAIOTCA HECOBMECTHBIMH. PucyHok 27

B |
26 MMABA XIL.

HecoBmecTHble cobblTust
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OMEPALUU HAL CNYYANHbBIMU COBbITUSMU

Bonpochobl

YTo Takoe nepeceyeHue AByx COObITUIA?

Y1o Takoe obbeavHeHue AByX CODbITUIN?

Coopmynupyitte onpeaeneHne HeCOBMECTHbIX CODbITUMA.

CnopTcMeH BbLICTYNAeT Ha COpPEeBHOBaHusX MO npbbkkam. [epBoe cobbitue — «crnopr-
CMEH TpaBMuUpOBan NeByl0 Hory». BTtopoe cobbitwe — «CrnopTcMeH TpaBMupoBan npa-
BYyIO HOry». Onuwurte cnosamu obBbeavHeHue n nepeceYyeHre 3Tmx cobbITUA.

3apaumn

Ha mmarpamme Diinepa (puc. 28) mMOKasaHO YMCIO dJIeMeH- | A B
TapHBIX COOBITHI, OJAronpUATCTBYIOIIAX KaKIOMY U3
aByx coUbrruit A u B. IlepeHecure PHCYHOK B TeTpanb
H 3aKpaceTe obbeamHeHue cobertuii A u B. Ckoiasko aie-

MEHTapHAIX COOBITHII OnarompusaTcTBYeT cobbiTHio AUB?

CobpiTHIc U B XOZEe HEKOTOPOTO OMBITA OJaronmpusTCTBYIOT PucyHok 28

5 aneMeuTapHBIX coObITHH. CoObITHIO V OMAronpUsATCTBYIOT

8 snemeHTApHBIX COOBITHII, HO HU OJHO M3 HHUX He OnmarompuarcTByer cobbrtuio U.

CKONBKO diIeMEeHTapPHBIX cobbITHH OGrarompusaTcrByer cobwrrmio UUV?

CobpiTHIO A OaronpuATCTBYIOT 6 3JeMeHTApHBIX coOBITHI, a cobeiTmio B —

8 anemenTapHBIX coObITH. M3 5THX 8 sjeMeHTApHBIX COOBITHHA 4 OJIArONPHATCTBY-

I0T cpady aAByM coObiTusim. HapucyiiTe B TeTpaju COOTBETCTBYIOIIYID AUArpaMMy

dilnepa M OTBETHTE HA BOIIPOCHI.

a) CKONEKO 9JIeMeHTapHBIX COOBITHH OmaronpuarcTByiorT cobsiTuio A, HO He Giaro-
OPHUATCTBYIOT cobviTHIO B?

6) CKONMEKO aIeMeHTApHBIX COOBITHIT OJIarompHATCTBYIOT cobbiTHIO B, HO He Oia-
TOIPHATCTBYIOT cOOBITHIO A?

B) CKOJNEKO 3JIeMeHTAapHBIX COOBITHII OJaronpusATcTBYIOT cobpiTiio AUB?

B xome HexkoTOpOrO OombITa COOBITHIO A OnaronpuATCTBYIOT 6 3jieMeHTapHBIX COOBI-

T, cobviTuio B — 8 asnemeHTapHbIX cobsrruit. Ilpu sTom 2 sneMeHTAPHBIX COOBI-

A GaaronpuaTCTBYIOT coObiTHI0O ANB. CKOJBKO 3JIeMEeHTApHBIX coObITHI OJaro-

NPHUATCTRYIOT COOBITHIO:

a) «cobmTHe A HactymaeT, a coObiTHe B HeT»;

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

B xome HeKOTOpPOrO CJIy4ailHOTO ONBITA COOBITHIO A OGIAronpUATCTBYIOT 7 3JIeMeH-

TapHBIX cOObITHI, coObITHIO B — 10 sjneMenyTapHbIX cOObiTHIi. 12 3jeMeHTapHBIX

cobprTuii GnaronpuaTcTBYiOT cobbiTuio AUB. CKOJBKO 2JIEMEHTAPHBIX COOBITHI

6JIaTONPUATCTBYIOT COOBITHIO:

a) «cobeiTHEe A HACTYymHuT, a coObITHEe B HeT»;

6) «cobpITme B HacTynuT, a cobbitme A HeT»?

Monety 6pocaror aBakasi. CoObiTHe A — «IepBBIH pas BeIIajeT opéta». CobwvITHe

B — «BTOpOU pas BbIIaZeT Opéa». BbuIIMTe 3dJIeMeHTapHble cOoObITHA, Oiaro-

OPUATCTBYIOLIME KAKIOMY M3 9THX COObITHII u coObituio AUB.

Momuery Gpocaror asBaskaei. IIpencraBbTe B BuUAe OOBEAUHEHUA ABYX COOBITHH CO-

ObITHE:

a) «XoTa OBI OOMH pas3 BEINAAET PelIKa»;

6) «oba pasa BBRIIAZET OJHA ¥ TA JK€ CTOPDOHA MOHETHI».

27
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65 Ha gmarpamme Diinepa (puc. 29) mzob6parkeHbI cobbITHa A u B. A B

66

67

68

69

70

71

72

HapucyiiTe amarpaMMy B TeTpajgyl W YKa)KUTe Ha HeH COOBI-
e C, KOTOpPOE COCTOUT B TOM, 4YTO:

a) cobbITe A HACTyHHJO, a cobsiTue B HeT;

0) He HACTYIHJIO HH OAHO M3 cobbiTuii A u B;

B) HACTYIMJIO XOTaA ObI 0AHO U3 coObrtuit A u B; PucyHok 29
r) HacTynuiau oba cobnITHs.

Kakoe us arux cobeiTuii siBisiercsi coobitueM ANB? Kakoe U3 9THMX COOBITUM $B-

asietes cobbrTmem AUB?

W3 xiacca crydaifHBEIM 00paszoM TOCIEOBATENILHO BBIOMPAOT ABYX y4IeHHKOB. Co-

ObpiTe D — «IIepBBIA BHIODAHHBIA yU4eHHMK — JieBodka». CobbiTme C — «BTOpPOH

BBIOPDAHHBIN yYeHUK — JAeBouKa». Onumwurte ciaosamu cobsrruss DNC u DUC.

W3 krnacca ciayuaiiHpiM 00pasoM IIOCHEZOBATENbHO BbIOMpaioT AByX ydeHukoB. Co-

ObITH: A — «IepBbLIM BRIOpAHHBIN YUYEeHHUK — JAeBOouYKa». Omuurure cjaoBaMu 00B-

eAUHEeHWEe W IepecedeHne coObITHi A W B, ecom cobeitme B:

a) «cpead BHIOPAHHBIX YUYEHHWKOB €CTh TOJBKO OJ{HA JEBOUYKA»;

6) «BTOpOIl BBHIODAHHBIA YIYEHHK — MAJBIHK».

Bpocaior ogay urpanbHyIo KocTh. CoObITHE A — «BBEIIAZET YETHOE YHCJIO OYKOB».

Cob6biTue B COCTOUT B TOM, YTO:

a) BhLIAZET YMUCJIO OYKOB, KparHoe 3; B) BBIIAJET YHUCJIO OYKOB, KpaTHoe 4;

0) BeIIaleT HEYETHOE YHCIIO OYKOB; I') BBIIAJET YHCJIO OYKOB, KPATHOE 5.

Bemnmiure Bce sJeMeHTapHbIE COOBITHA, OJaronpuATcTByIOmUe codbiTHiO AUB.

Haiigure P(AUB).

WUrpa.ipayio kocts Gpocaior asakasi. Cobbitue A — «ipu mnepsom Opocke Bbla-

aer enuaunas. Cobsrtue B — «mpu BTOpoM OpPOCKe BHINAAET eNUHHIA».

a) Yraxxkure B TabaMie STOro CJHAYYAHHOTO ONBITA BCe 3JIeMEHTApHBIE COOBITHS,
6aaronpusitcTByiomue coberTuio AU B.

6) Crompko y cobeiTmit A m B o0mmx 0JIaronpHATCTBYIOIIMX B3JEMEHTAPHBIX CO-
ObrTHiA?

B) Onummure ciaoBamu cobbiTme AUB.

r) Heiigure BepoaTHOCTH coOGbITHS AUB.

HUrpa.ibayo kocTh OpocaroT asBakiabl. Cobbrtue U — «B NepBbId pas BbIOaJeT YHC-

JI0O OYKOB, KparHoe Tpém». CobwsiTHe V — «BO BTOPO# pas BBIDANET YUCJIO OYKOB,

KpaTioe TPEM».

a) B rabimue sseMeHTapHBIX COGBITHII 3TOTO OIBITA BBIJIEIHATE JJIEMEHTAPDHBIE CO-
OBITHS, GIATONPUATCTBYIONAE OJAHOBpeMeHHO coObiTuio U m cobertmio V.

6) Opummre caoBamMu coderrme UUV.

B) Haihigure BeponTHoCts cOOBITuMsn JUV.

Urpampayio xocth O6pocaior 2 pasa. CoObiTme K — «B IEepBBIA pa3 BEINAJET YETHOE

YuCI0 0YKOB». CobblTe L — «Ipu BTOPOM OPOCKE BBINAAET YETHOE YUCIIO OYKOB».

a) Beiesute B Tabnune sjieMeHTapHbIe COOBITHS, KOTOpble OJAronmpUsiITCTBYIOT XO-
Ts1 661 ogHOMY u3 cobbiTuit K u L. Cronbko ux?

6) Onumure cinoBamu cobbrrue KUL.

B) Haiigure BeposaTHOCTH cobbiTusa KUL.

Hoxaskure, 4To Ainsa JIOOBIX cOObITUIl A U B BepHbBI HEPABEHCTBA

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

FNABA XIl.



73 Ha pmumarpamme Diimepa (pme. 30) moxasaHel cobeiTma A, A B
B u C. Hapucyiite gmarpaMMbl, H300paskaionme coObITHE:
a) AUB; r) AUBUC;
0) ATB; hid) Aum;
B) AUBUC; e) AUBUC.

74 BpocaoT ofHY HTIpaJbHYI0O KOCTb. CobeITHEe A — «BBIIAZET (:
4éTHOe umcyao 04KoB». CobbiTve B 3akja4aeTrcsa B TOM, 4UTO:
a) BBINAJIET YHMCJO OYKOB, KpaTHoe 3; PucyHok 30

0) BBIIIQZIET YHCJIO OYKOB, KpaTHoOe 4;
B) BBIDALET YHMCJI0O OYKOB, Dosbimee 4;
r) BBIAFET YHMCJIO0 OYKOB, MEHBIIee 3.
s KaRaoro ciaydas yKaKUTe dJIeMeHTapHBIe COOBITHS, 0JIarONpPUATCTBYIOIINE CO-

osITHIO ANB.
75 Hrpaneayio KocTk Opocaior aBaxiabl. CoObITMe A — «B IepBBbIA pa3 BBHIIAJET
meHnbilie 3 oukoB». CobwviTe B — «BO BTOpPO# pas BeimaneT OoJbine 4 OYKOB».

a) B TaGiaunme 3TOro OmbITa YKAXKHUTE 2JIEMEHTAPHBIE COOBITHS, 0JATONPUATCTBYIO-
niue cobnrruio AN B.
6) Haiimure P(ANB).
76 Bamumure dopmynoit cobuitme, u3obpa- a) A Bl 9|A B
JKE€HHOe 11a auarpamme Jiuepa (pume. 31).
77 WNzobpasnre Ha amarpamMme Siimepa co-

OBITHE:
a) Aﬂl—i; B) ZOB;
6) ANB; r) ANB. PucyHok 31

78 Ioxasxkure, utro P(ANB) < P(A)
u P(ANB) < P(B).

79 Bamumure dopmynoii cobuiTe, u306pa- a)[a Bl 6[a B
JKEHHOoe 11a guarpamme Jiinepa (puc. 32).

80 Mzobpasnre Ha aumarpamMme Diiiepa co-

oBpITHE:
a) ANBNC; r) Aﬂm;
6) ANBI.C; n) ANBNC. PucyHok 32
B) ANBNC;
81 C momomipio auarpamm Ditlepa ZOKAXKUTe PABEHCTBO:
a) ANB = AUB; 6) AUB = ANB.

Vrazanne. JInsa poxasaresbcTBA HYKHO M300pasuTh 00a COOBITHSA Ha JAHarpamMme
diinepa. Ecin n3obpasniiedns COBLAZAI0T, TO COBIAHANT K CGOLITHA.

E?D dopmyna cnoxeHns BepoOATHOCTEN

Cnyuain, korga coObiTUS HECOBMECTHbI

Ecnu cobpitusi A u B He umeoT ofmux 6IaronpusATCTBYIONIMX HJIEMEHTAPHBIX COOBI-
THI, TO OHH HECOBMECTHBI, UX IlepeceueHue SABJIACTCA HEBO3MOYKHBIM coObiTHeM. IloaTomy
BEPOATHOCTEH MepecedyeHns HeCOBMECTHBIX coObBITHMII paBHa Hyd0: P(ANB) = 0.

=
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IIPUMEP 1. UrpansHyI0O KOCTh OpocaioT ABakabl. PaccMoTpum coObiTHe A «B TEPBBIA pas
BBITAJIO OOJIBbIIIE OYKOB, YeM BO BTOPOW» M cOObITHE B «B IEepBBIA pa3 BHIAJIO MEHbIIEe OYKOB,
gyeM BO BTOpoii». Hapucyem Tabuuily 3TOro CiaydailHOrO oOnbITa. BuienuM B HEHl pasHBIMUA
I[BETAMH DJI€MEHTApPHBIE COOBITHA, GraronpuATCTByIomue codbrtuio A u cobsrruio B (puc. 33).

Obnux syeMeHTApHBIX coObITHI y coObiTuit A 1 B mHer, u 910 BuaHO Ha pucynke. Co-

oprTuaA A 1 B HEeCOBMECTHEI. Cobsirme A
IToctaBUM BOIpOC: YeMy paBHA BEPOATHOCTH OOBEIMHEHM S 1 2 3 4 5|6
AUB? OnemedTapHble COOBITHS PaBHOBO3MOKHBI. HyskHO mepe- 1
CYHMTATH BCE YJIEMEHTADHbIE COOBLITHSA, KOTOpbIe OIaronpuarcrBy- |
10T cobpITHIO A, M Bce, KOTOpbIe GJIATONPHATCTBYIOT coObITHIO B,
CJIOKHUTH MONYYeHHEIe UHCAA M Pa3feNuTh CYMMy Ha obijee umc- 9
JIO dJIeMEeHTapHBIX cobbiTUl — 36: 4
N(A)+ N(B) 15+15 5 5
P(AUB) = ™ e J /4
MoxHO pasduTh ApoOH Ha ABA CIaraeMbIX: Cobsrae B
P(AUB,) == MR ENLE] = M) - 5 ) = P(A) + P(B), PucyHok 33

N N N
TO €CTh BEpPOATHOCTh OObeAUHEHUsS ABYX COOBITHH OKasajach PaBHA CYMMe BepPOSITHOCTEH
3THX COOBITHII. OTO CBOMCTBO BepHO [Js JIOOBIX ABYX HECOBMECTHBIX COOBITHII B JII000M
CJIYYAHOM OIIBITE.

@ MpaBwno crnoxeHus BEpPOSTHOCTE HEeCOBMECTHbIX COObITui. BeposaTHoCTb 06bL-
eOUHEHUS HECOBMECTHBIX COOLITUIA paBHa CyMME UX BEpPOSITHOCTEW:

P(AUB) = P(4) + P(B).

O6Gwmin cny4yan

Eciu cobmtuss A mw B He SABIAIOTCA HECOBMECTHBIMH, T. €. OHH COBMECTHBI M MOTIYT
OTHOBPEMEHHO HACTYHHUTH B Pe3YJIBTATé OJHOTO ONBITA, TO K HUM HeJNb3sd IPHMEHHTH Ipa-
BHJIO AJIA HECOBMECTHBIX COOBITHII. YOemumcs B 3TOM Ha IPUMEDE.

IIPUMEP 2. IlpaBunbHYIO HMIpaJbHYI0 KoCcTh Opocaror 2 pasa. Cobeirtme A — «B mep-
BBl pas3 BbILAJO MeHbHIle 3 O4YKoB». CobOblTme B — «BO BTOPOU pa3 BHINAJO MEHbIIE
3 OYKOB».

CobbiTHIO A OGnaronpusarcTsyeT 12 sjieMEHTAPHBIX COOLITHIA.

Cobsrruio B fuiaronpustTeTrByer Toxke 12 sreMeHTApHLIX COObI-
Ofmue sreMeHTAPHbBIe

taii. Ho deTuipe snemMeHTADHBIX COOBITHA OOIIMe, MOCKOIBKY 6 nno Cobrirne A
coberrua A u B cosmectHbl. CobbITHMiO AUB 6JaronpusTcT- 1 2783 4
By1oT 20 snemedrapeb:x coCnrrrit (prc. 34). ‘
IToaromy
12 1 12 1
PlA) = =i B~ =s;
1 1 2 20
P(A)"‘ P(B)—§+§— §, a P(AUB)—%— §.
2 5
OueBUAHO, 3 #+ 9’ sgauur, P(AUB) = P(A) + P(B), r
1+1_2_66>5 Cobrrrue B
HCRUEY 373783 99 " o PucyHok 34

—
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Ilonyuaercsi, uTto popmyna P(A UB] = P(A) + P(B] B 9TOM cJIyUuae HeBepHA.

Kaxk 6p1me? Wzobpasum cosmectHEIe coberrusa A mw B ma mmarpamme Jiinmepa (pume. 35).

Pacecmorpum aBa cobeiTHa: cobeiTHe C «HacTynmiao A, HO He HacTynuJio B» ® cobsI-
TtHe D «Hactymmiao B, Ho He Hactynmwio A». Ha mmarpamme Diinme- |
pa (cm. puc. 35) Buauo, uro cobbitua C u ANB HecOBMECTHBI, II0-
CKOJBKY COOTBETCTBYIOIME (UIyphl He HMeoT obmmx Touex. Bme-
cre aTH cobpiTwa obpasyior coberrue A. IlosTomMmy mo mpaBmmy
CIOKEHHS BepPOSITHOCTEH [NA HEeCOBMECTHBIX COOBITHH HAXOIHM:
P(A) = P(C) + P(ANB).

Touno Tak ke momyuaem P(B) = P(D) + P(ANB).

CHIOXHB 9TH [ABEHCTBA TOWIEHHO, IONYIAM

P(A) + P(B) = P(C) + P(ANB) + P(D) + P(ANB).
Cobreiruss C, ANB u D mecoBMecTHBI U BMecTe obpasyior cobeitue AU B. Tlonyuaem
P(A) + P(B) = P(AUB) + P(ANB),

PucyHok 35

OTKyIa
P(AUB) = P(A) + P(B) — P(ANB).

Mgs1 BeiBesn obuiyio dopmyay, U Teneps MoixKHO chopmysiupoBaTh oblee mpasBuiio.

® Mpaeunc cnoxeHust BeposiTHOcTel. BeposTHOoCTe o0ObeauHeHust ABYX COBGbLITUIA
paBHa cymMMme ux BeposiTHOCTel 6e3 BepOosiTHOCTU UX repecevyeHus::
P(AUB) = P(A) + P(B) — P(ANB).

IosmyuenHas (opMyJna cOpaBeIHBa Aasd JIIO0BIX ABYX cOOBRITHII, B TOM UHCJEe AJIA He-
COBMECTHBIX, MOCKOJBEKY B CJIydae HeCOBMecTHBHIX cobwrrmii P(ANB) = 0.

@ Bonpochbl

1 Y710 TAakoe HecoBmecTHble coDbITUA B cnydaHom onbiTe? [MpuBeguTe npuMmep HecoB-
MECTHbIX COObITUIA B OMbITE, B KOTOPOM MOHeTy BpocaioT 2 pasa.

2 ChopmynupyiTe CnoBamu npasuiio CNOXEHUS BEePOSATHOCTEN AN HECOBMECTHLIX CO-
BbiTiA. Fanuwmte GoOpPMyny CNOXeHUA BEpOATHOCTEN AN HEeCOBMECTHLIX COOLITUWIA.

3 Kak HecoBmecCTHble coObiTMA M3obpaxanTca Ha auarpammax Jinepa?

4 3anmwuntz dopmyny CROXeHUsi BEPOSITHOCTE ANns ABYX MPOU3BOJIbHbIX CODLITWIA.

@ 3anavvl

82 BpocaloT ofEYy UrpambHYIO KocTh. COGBITHE A — «BEINAJO0 TETHOE UHCJIO OUKOB».
CoObITHe B — «BBINAJIO YHCIO OYKOB, KPDATHOE IATH?».

a) Aeaaiorca U cobbitua A M B HecOBMeCTHBIMH?
0) Ucnosib3ysa nNpaBWJIO CJIOMKEHUS BepoATHocTei, Haligute P(ANB).
83 Cobritua U u V necoBmecTHbl. HaiiuTe BepoATHOCTL HX 00bEJHHEHHA, €CJIH:

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

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

6) P(A) = 0,1, P(B) = 0,T; r) P(A) = P(B) = 0,67

85 Brmuucmure P(AUB), ecnn:
a) P(A) = 0,8, P(B) = 0,6, P(ANB) = 0,4;
6) P(4) = 0,5, P(B) = 0,6, P(ANB) = 0,3.

OMEPALMUU HAL CNTYYAWMHbIMU COBbITUAMM 31



86 BrrumcimTe BepOATHOCTH IepecedeHHs coOBITHH A u B, ecam:

a) P(A) = 0,8, P(B) = 0,6, P(AUB) = 0,9;
6) P(A) = 0,5, P(B) = 0,6, P(AUB) = 0,8.

87 B ToproBom meHTpe HemaNeKo ADYT OT APYTa DACHOJOKeHHI JBa aBTOMATA, IPOja-
omue koge. BepoaTHOCTs TOTO, 9TO K BeYepy B MePBOM aBTOMATE 3aKOHYMTCH KO-
de, pasua 0,3. Takasa ke BEPOATHOCTH TOrO, YTO KO(de 3aKOHYHUTCHA BO BTOPOM aB-
Tomare. BepoarHocTs TOro, uTo Kode 3AaKOHUHTCA B ABYX aBroMarax, pasma 0,12.
HajignTe BepoATHOCTHE COOBITHA:

a) «kode BaKOHUHTCA XOTA OBI B OJHOM W3 aBTOMATOB»;
6) «ko(e 3aKOHYHTCHA TOJNBKO B OJHOM M3 aBTOMATOB».

88 B 6Garke pajom Apyr ¢ ApPyroM CTOST ABa GaHKOoMara — cTapblii M HOBBI. Bepo-
ATHOCTHL TOT'0, YTO B TeUeHHE JHA B cTapoM OaHKOMATE 3aKOHUATCA [EHEMHbIE KY-
miopsi, pasaa 0,2. BeposaTHOCTE TOTO, ITO KYHMIOPEI 3aKOHYATCSA B HOBOM OaHKOMa-
Te, paHa 0,1. B gByx 6GaHKOMAaTax KYMIOPEI MOTYT 3aKOHUUTHCHA C BEPOATHOCTHIO
0,05. HaiiguTe BepOATHOCTH COOBITHS:

a) «B TeYeHWe JHA KYIIOPHl 3aKOHYATCH XOTA Obl B OMHOM u3 GAHKOMATOB»;

6) «B TeueHHe NHA KYHIOPHI He 3aKOHYATCH HHA B OJHOM M3 DAHKOMATOB»;

B) «B TeUeHHe JHJ KYHIOPHEI 3aKOHYATCHA TOJABKO B cTapoM DaHKoMare»;

T) «K 3aKpPHITHIO DAHKA KYMIOPHI OCTAHYTCA XoTA OB B ofHOM M3 DAHKOMATOB».

89 Moryr nm coberrra C m D 6wt Takumu, uto P(C) = 0,6; P(D) = 0,7 u P(CND) = 0,1?

90 Ilonssysice amarpammoii Ditnepa, AOKaKUTe, YTO HECOBMECTHHI COOBITHA:

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

91 Nonwssysaces auarpammoii Ditnepa ansa cobeituit A, B u C, BhIBeguTe (POPMYJY CJO-
SKEHHA BEPOATHOCTEH JnsA TPEéxX cobbITHIi:

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

@ PelueHune 3apa4 ¢ NOMOLLbIO
KOOpPAMHATHOU NPAMOM

YacTo Ha 1IPAKTHKE CIyYailHBIE JKCIEDHMMEHTHI H COOLITHA B HUX CBA3AHLI ¢ M3MEHYH-
BEIMH HJIH CAy4YaHHBIMH BeauduHaMH. CoOBITHA COCTOAT B TOM, YTO TA WJIH WHAA BelIHWYH-
Ha NPUHHAMAaeT ONpPeJeJléHHOe 3HAUeHWe WJIHM IMONaJlaeT B KAaKOH-TO IIPOMEMKYTOK 3HAYeHHM.
IIpu 3TOM BCd YHCJIOBAA NPAMAA COAEPIKHAT BCE BOSMOMKHLIE DJIEMEHTADHBIE COOBITHA 3IKC-
nmepHEMeHTa, DO3TOMY ABIAETCA NOCTOBEPHBIM coDBITHEM.

IIPUMEP 1. Bapomerp usmepsier armocheproe nasienue p. PaccmorpuM cobwITHA:

A = {atmocheproe masiedHne or 7560 mo 760 mm pr. cr.},

B = {armocdeproe maBienue Ooxnbme 740 MM pT. CT.},

C = {atmocieproe masnernume or 755 go 770 mm pr. cr.}.

HNz06pasuM coOBITHA HA YHUCIOBOH NpAMOM mpoMekyTkamu (puc. 36). DTo HeMHOro IOo-
xoxe Ha usobpaykenwe cobObITHH Ha auarpamme Jiliepa.

740 750 755 76 770 P, MM PT. CT.

PucyHok 36
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JlaHHBIX B YCJOBHH HEJOCTATOYHO, YTOOBI HAWTH BEepPOATHOCTH 3THX cobweiTmii. Ho Bcé
JKe HEeKOTODPbIE BBIBOABI MOKHO caesiaTh. CoObITHE A NIENHMKOM COAep:KUTCS B cobbiTum B.
9TO 03HAYAET, YTO BEPOSITHOCTH COoObITHUSA A He MOKeT ObITh Oosiblie BEPOATHOCTH COOBI-
Ttusi B. 3mauur, P(A) < P(B). B sToM onbiTe MOXKHO Aake yTBep)kaars, uro P(A) < P(B)
(mogymaiite mouemy). Touno tak ke F(C) < F(B).

CpaBHHTH BepNATHOCTH cOoObITHH A u C HeNb3s, Ha’ke HECMOTPA Ha TO, 4To cobwiTue C
usobpaxaercsa 6ciee NNUHHBIM OTPE3KOM, yeM coObrtue A. He uckiodyeHo, uro cobbrtue A
caydaercsa daine, uem coberrue C.

IIPHMEP 2. Ilpu npojaske aBTOMOOHJIBHOIO AKKYyMYJIATODA NPOAaBel] B IPUCYTCTBUH
MOKyIIATeJIsI M3MEpsieT HANpSOKeHWe Ha KIeMMaX akKyMyJIsaTopa. 3aMedeHoO, UTO IIPH Ipo-
BepKke Vv 87% HOBBIX aKKYMYJSTOPOB HAINpsOKeHHWe Ha kKjaemmax Oogsme 11 B, a y 95% —
He Oosbime 13 B. PaccMoTpum BO3MOKHBIE COOBITHS B 9TOM 3JKCIEPUMEHTe W M300pasum
UX Ha YUCIAOBON npsamoi (puc. 37).

G

[ .
p

UB

ot
[y
—
w

PucyHok 37

O6o3naunm Hanpsuxenue U. Coberrme A «Hanpsuxkesuwe 6Gombme 11 By Temeps MoxHO
ob6osaaunts A = {U > 11 B}. Tax ke obossaumm u japyrue cobesiTusa: B = {U < 13 B},
C={11B<U<13B}, F={U<11B} u G = {U > 13 B}.

W3 ycaosusa cnexpyer, uro P(A) = 0,87 u P(B) = 0,95. HaiigéMm BepOSATHOCTU OCTAIBLHBIX
cobprTuii. B aTrom mnomosker pucyHok. CobsiTHe F sBisieTcsa TIPOTHBOIOJOMKHBIM COOBI-
THIO A: Jiyun, H300pakalonide 3TH COOBITHS Ha PHCYHKe 37, SBIAIOTCS TPOAOIKEHHUSIMH
ApYT Apyra. 3HaUWT, P(F)=P(1_l)=1—P(A)=1—0,87=0,13.

AmajyormuHo Faiiiém BepoaTHOCTS cobprtna G: P(G)=P(B)=1-P(B)=1-0,95=0,05.

HaijiferHbIe BCPOATHOCTH YAOOHO YKAa3bIBaATh HA UHCIOBOM mpsamoi (puc. 38).

B

e A
P(F)=0,13 [ c \ P(G) =0,05
11 13 U B
PucyHok 38

Teneps BepoATHOCTH coObITHA C Jerko HauTH. Cobbitusa F, C u G HeCOBMECTHBI, a BMe-
CT€ OHHM 3aHUMAIT BCIO YHCJIOBYIO IPAMYIO, TO €CTh COAEPIKAT BCE 3JIeMEeHTapHbIe COOBITHUS
akcanepumenTa. [Yoaromy P(F) + P(C) + P(G) = 1.

Torga P(C) =1 — P{F) - P(G) =1 - 6,13 - (,65 = G,02.

BeposaTHocTs cobbiTs C MOKHO HAaWTH W ApyruMm cmocoboM. OHO sBIfAETCS Ilepecede-
HueMm cobbrruii A u B. VI3 GopMyJIbl CIIOKEHUSI BEPOSATHOCTEH HOIydaeM

P(AUB) = P(A) + P(B) — P(C).
O6venqunenue AUB — 3T0 JgocroBepHOEe cOOBITHE, 3aHUMAIOIEe BCIO YHCJIOBYIO NOps-
myio, noaromy P(AUB) = 1. IloacraBuM HM3BeCTHbIe 3HAYEHUA B HOPMYILY:
1=0,87 + 0,95 — P(C),
OTKyJa
P(C) = 0,87 + 0,95 — 1 = 0,82.

OMEPALUN HAL CNYYAWHBIMU COBbITUAMM 33
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92 Amsa xaér aBrobyc Ha ocTamoBke. M3o6pasmrTe Ha KOODAMHATHOH MPAMOM CIEAyIO-
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Bonpochbl

Yemy paBHa BEpOSAATHOCTb COObITUS, U30OpaxeHwe KOTOPOro Ha YUCNOBOW NPSAMON
3aHUMAaET BCIO NpPsSMy0?

Kak n3oGpaxamwicn Ha KOOpANHATHON TIPAMGHA B3aUMRG NPOTUBOIGNIOXHbIE COOLITUAT
Mpom=xyTokK, nzobpaxawowmini nepsoe cobbiTUE, LENMKOM COAEPXUTCH B MPOMEXYT-
ke, nsobpaxaiouiem BTopoe cobbitve. CpaBHUTE BEPOSATHOCTU OTUX COOLITUIA.

3apaumn

npe co0BITHA:

A = {aBrobyc mpuéT He MeHbIIe 4em uepe3 1 MwuH},

B = {aBTOOyC NpHAET HEe MEHbIIe YeM 4Yepe3 2 MUH},

C = {aBTobGyc npUAET He MEHbIIEe YeM Yepe3 5 MuH}.

Pacnososxkure coOpiTHA B HMOpPsAKe BO3PACTAHUA HUX BEPOATHOCTEH.

Mama m3MepseT TeMIepaTypy BOABI AJsA Kynanus pebénxa. Mzobpasmre Ha Koop-
JAMHATHOW NPAMON Clenyiouue coObITHA:

A = {remneparypa Boanl He HmxKe 35,5 °C},

B = {remneparypa Bojasl He HumKe 36,2 °C},

C = {remnepaTypa Boasl He HmKe 36 °C).

Pacnososkure 9TH COOBITHUSA B IMOPSAAKE BO3PACTAHUSA HMX BEPOSTHOCTEMH.

Ha xmtebGo3aBosie MpPOM3BOAWUTCA KOHTPOJLHOE B3BENIMBAHWE HCIEUEHHON OyXaHKH
xneba. M3o00pasuTe HAa KOOPAWHATHOM NPSIMOM cleayiomue COOBITHS:

A = {macca Oyxanku Gonbme 790 r}, C = {macca O6yxaaku or 792 nmo 808 r},
B = {macca Oyxanku mesnbiie 810 r}, D = {macca Oyxauxu or 790 mo 810 rj.
Vxkaxure coObITHE, KOTODOE MMEET HAMMEHBLIIYI0 BEPOATHOCTH.

BepositHOCTE TOrO, UTO B CHAYYaHBIA MOMEHT BpPEeMEHHM armochepHoe aaBieHue
B HEKOTOPOM Topojie He BbImie 745 MM pTt. cT., paBHa 0,53. Hajigure BeposTHOCTH
TOro, YTO B CJHy4YallHBI MOMEHT JaBleHHe IpeBblmiaer 745 MM pr. ct. M3o6pasu-
T€ COOTBETCTBYIOI[ME COOBITHS HA YHCJIOBOM IIPSAMOI.

IIpu @3roToBIeHUH NOAIIUIHWKOB AuaMeTpoM 65 MM BepOATHOCTH TOro, UTO AHAa-
MeTp Oymer oTnmuaTscsa oT 3agamHoro tomee wem mHa 0,01 MM, paBma 0,034. Haii-
JUTEe BEpPOATHOCTH TOTO, YTO CJHYYAWHBIA MOAIIMITHUK OyJeT UMeTh JHuaMeTp B IIpe-
nenax. or 64,99 no 65,01 mm.

IIpu A3roTOBJIEHWH MIOKOJAAHLIX 0ATOHUMKOB HOMHHAJIBHONH Maccoil 55 r BeposaT-
HOCTE TOro, 4TO Macca OaToHumka Oyzer B upezenax ot 54 mo 56 r, pasma 0,76.
Haiigure BepoATHOCTE TOro, UTO Macca HATOHUYNKA OTNUYAETCA OT HOMHHAJIBHOU
bonplie yem Ha 1 T.

BepositHOCTH TOrO, YTO HOBBIM CKaHep npocay:xurt Oonpme ropga, pasma 0,96.
BeposaTHOCTH TOrO, YTO OH HNPOCHY:KHT ABa roja WJIH Ooabnre, paBHa U,87. Hanpu-
Teé BEPOSTHOCTH TOTO, YTO CKaHEpP IPOCHYKUT MEHbIe ABYX JIeT, HO OoJybIIe roja.
TepmoMeTp M3MepseT KOMHATHYIO TeMIlepaTypy. BepoATHOCTH TOro, 4To TemMmepa-
Typa okaxkercs He Huyke 18 °C, pasna 0,78. BeposaTHOCTH TOTO, YTO TEMIIEPATYpa
oxkakercss He Bbhime 23 °C, pasua 0,63. Haligure BepoATHOCTh TOrO, YTO TeMIlepa-
Typa okaxkeTca B mpenenax ot 18 mo 23 °C.

B pomzome m3MepsIOT MacCcy HOBOPOXKAEHHOTO. BeposTHOCTH TOro, 4ro macca OKa-
sKeTcss He MeHbme 3 Kr, paBHa 0,87; BepoOATHOCTH TOr0, YTO Macca OKaXKeTcsd He
6onsme 3 kr 600 r, pasua 0,93. Haiigure BeposiTHOCTHL TOTO, YTO Macca Cjaydai-
HO BBIOPAHHOTO HOBODPOJKAEHHOIO OKa’KeTcs B Ipezesiax oT 3 Kr go 3 xr 600 r.

FABA XIl.



XIII YcnoBHas

BEPOATHOCTD
U He3aBuCcuMbile
coObITUS

Korga npoBOAUTCHA CAyYaWHbIA ONbIT, HACTYNUB-
wme cobbiTUs MOryT MEHSITb BEPOATHOCTU APY-
rmx cobbiTuin. lMony4aloTCa YCNOBHbIE BEPOAT-
HOCTW, TO €CTb BEPOATHOCTU NpPU OnpeneneH-
HOM ycnoBun. PaccmartpuBartb CBSA3U  Mexay
cObObITUSAMU B OOHOM 3KCMEPUMEHTE MOXHO He
TONbKO C MOMOLBIO auarpamm 3unepa. Yacrto
910 ynobHO genatb C NOMOLUBIO AepeBa Cny-
YanHOro onbiTa.

55 YcnoBHass BEpPOSATHOCTb
M NpPaBuIo YMHOXEHUS
BEpPOATHOCTEN

56 OdepeBo cny4aHOro onbitTa

LT HezaBucumsbie coObITUSA

58 06 cwmbke Borapa MNo n o Tom,
Kak nobeauTb cTeyeHue
00CTOATENbCTB



YcnoBHas BEpPOATHOCTb
U NPaBuNio YMHOXEHUS BEepPOATHOCTEU

Pacckas 00 ycioBHOM BepOATHOCTH HAYHEM C IOpUMepa, B KOTOPOM HET HH CJIOBA O Be-
POATHOCTAX.

IIPUMEP 1. B mexoropom ropojge 48% mHaceneHus — MyKYHHBI (AJA TPOCTOTHI K
MY KYAHAM OTHECEM BCEX JKHMTEeNell MY;KCKOro moja, BKaodas geteit). Cpeau my:xkumH 55%
paboraior. Kaxyio dacTh KuUTelell ropofa cOCTaBiAOT paboraiomue My»KYUHBI?

Takue 3afuuy pemaroTcad € MOMOIIBIO IIPAaBWJIAa YMHOMKEHUA: ¥mobbl HaAlumu yacms om
YUCNA, 6bLPANCEHHYIO OpPOObIO, HYMCHO HUCNLO YMHONumb Ha smy 0pobu. Ilpennonomkum,
4yTO B ropojae Bcero n xurenei. Torma skmreneii MysKckoro mojsia B ropoxe n + 0,48 weio-
BeK. Temeps, MONB3ysACh DTHM JKe IMPaBHJIOM, HAHAEM YHCIIO paboTAIOMUX MYKUYWH: HYKHO
MOJIYYEHHYIO BEeJIMYMHY YMHOMXKHTH Ha Apobs 0,55:

n-0,48 - 0,55.

3HauYuT, A0JA paboTarommux MY:KYAH paBHA

245" 050 _ ,48-0,55~0,264.

O0mas 4uCIeHHOCTh JKHATEJed N, MO CYyTH, B PElleHWH He ydacTByeT. PesyiasraT ImoJy-
yaercsas ymHoxcenuem yucen 0,48 u 0,55.

ATy Ke 3aqaYy MOKHO chHOpMyIHMpPOBATH, YKasbiBas He A0JH, a BepoaTHocTu. Paccmo-
TPHM CJOYYaddBIA OIBIT, B KOTOPOM M3 BCEX JKHUTeJNeHd CIaydYaiHBIM 00pasoM BmIOMpaeTcs
OJIMH.

BBepém obusHauenus pnsa cobwsrrmit. Ilyers

B = {BHIOpaHHBIN JKHATENH OKa’KeTCHA MYIKIHHON},
A = {BpIOpaHHBIA KUTENb paboTaer).

BepositHocTs cobbiTHsa B paBHa gosie my:uuH, To ecth 0,48. BeposrHOCTs coObITHA A
HeusBecTHA. Yo szaro m3BecTHa BepOATHOCTL 3TOTO cobBITHA opu yCcJOBHH, YUTO BBIGpaH
MY>XYHHA, — 9TO AoJiA paboraommx My»X4uH, To ecth 0,55. 910 ycnosnasa eéeposamuocmbv
coboimusa A npu ycnoseuu B. O6osnauaior eé P(A|B). B nmamem ciayuae P(A|B) = 0,55.

Bompoc Teueps 3ByuuT mHavye. BMecTo TOro, 4robbl CIIPOCHTH, KAKYI YacTh COCTABIIAIOT
paboraloniue My’>KUYHMHBI, CIIPOCHM, KaKOBa BEPOATHOCTL COOBITHS «BBLIODAHHBIN JKUTENAL —
paboTaomuil MyKIHHA» .

WHpIMU cJ0OBaMH, HYKHO HAWUTH BEPOATHOCTHL cOObITUA A(B, KOTOpOE€ COCTOHT B TOM,
4YTO BBIODAHHBIU JKUTENL OKAMKETCS MYMKUMHON M mpu stom paloraer.

HpKMEHHM TO JKe IIpaBuJIO, HO Tellepb MHOMHTEJH He OO0JIH, a BePOATHOCTH!I

D(ANB) — (B} - P(AIB) = 0,48 - 0,55 = C,264.

Jazum ompejiesieHHEe YCJIOBHOM BEpPOSITHOCTH.

@ BepositTHOCTb coObiTUS A npu ycnosuu, 410 coObiTe B nNpov3owno, HasbiBaeTcsl
YC/IOBHOMA BEPOSITHOCTBLIO COObITUA A npu ycnoBum B. OBGo3HavaeTcs 3Ta BEposAT-
HocTb P(A|B).

I/I3 OpaBHJIa HAXOXKACHHUA 4YaCTH OT BEJHUYHHBI MBI INOJYYHIH IIPDABHJIO YMHOMXEHHSA Be-
POSITHOCTEH.

[E—
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@ MpaBuno ymMHOXeHusi BeposiTHOCTen. BepoaTHOCTL nepeceyeHus cobbituii A n B
paBHa NPoOU3BEAEHUIO BEPOSITHOCTU OAHOIO U3 HUX U YCNOBHOW BEPOSTHOCTU APYroro:

DP(4ANB)= P(B) . P(4|R).

dTo IIpaBUJIO MOKHO IOPOHJIIICTPHUPOBATL C HNOMOIIBIO

menu SBA (puc. 39). Oxono pébep HamMCaHbBI BEPOATHO- 0,48 0,55

cru. CHavyana W3 Ha4YaJbHOH TOYKU S MBI C BEpPOSTHO- § :f; il
creio P(B) «mepexomum» K cobertuio B, a sareM — K CO-

6erTHIO A, HO yKe C YCIOBHOII BepoaTHOCThIO P(A|B). Pucytok 39

B pesynsraTe ocymecTBasoTcsa oba coObITHA, a 3HAUUT, UX
nepeceyenne AN B.

Takoe wusobpa)keHue HAIALHO: HYMXKHO IIPOCTO YMHOMKATH BEPOATHOCTH BJOJL ILEIIH
B rpade Cayd4amEoro ONuITa.

IIpaBuio yMHOKE€HHMA MBI TOJYIHIW HA MPUMepe, HO OHO BEPHO A JIOOBIX ciydaid-
HBIX COOBITMM B MIOOBIX CHyYaMHBIX ONBITAX U OYEHb MOJIE3HO MPHU DEemIeHWH 3ajad.

INPUMEP 2. B xopobke 3 cuaux M 7 KpacHbIX KapaHzgameii. Ilo ouepeau wu3BIEKaiOT
2 kapanpama. Haliiém BepoOATHOCTH TOTO, YTO CHayalla MOABUTCA KpPacCHbIM, a 3aTeM —
CHHHUN KapaHJaIL.

MosxHO nDOCTPOUTH AOBOJNBHO OOMIMPHOE MHOMKECTBO JHJIEeMEHTAPDHBIX coObIiTHH (map kKa-
paHgamieii) u pasbuparbesi, CKOJBKO M3 HHAX OIaronpHUsSTCTBYIOT IMOSABJIEHHIO CHAYana Kpac-
HOro, a MOTOM CHHEro KapaHjama. JTo HeyaobHo. Pemum 3amady mHaue.

Pemrenne. Ilycts cobeiTHe A cocToMT B TOM, UTO HEPBHIH KapaHAAIl OKasajicad Kpac-

7 .
HBIM, TOIZAa P(A)=E. ITocie TOro Kak STO CJAYYHMJIOCH, B KOpOOKe OCTaércss 3 CHUHHUX

n 6 KpacHBIX KapaHjgamieil. 3HAYUT, BEPOATHOCTH cOOBITHSA B «BTOPON KapaHAAIl CUHHM»

3 1
OpHu ycaoBuH A paBHa P(BIA)=§=§. Tpebyercsi HATH BEepOATHOCTH TOTO, 4YTO 00a CcOOBI-
THSI IPOMBOLIJIN, T. €. BePOATHOCTHL cobriTHa P(ANB):
7 1 7
P(ANB) = P(A) - P(B ===
(ANB) = P(4) - P(BJA) = 75 - = = -

IIPUMEP 3. B ToproBoM IeHTpe YCTAHOBJIEHBI JiBa aBTOMaTa, npogarwmue kKode. Be-
POSITHOCTH TOrO, YTO K KOHNY JHS Kode 3aKOHUYUTCH B KaXKAOM OTAEJILHOM aBroMare,
paBaa 0,3. B ofoux aBTomMarax kKo(e saxaHdupaeTcs K Beuepy ¢ BeposarHoctbio 0,21.
Beuepom mpummeésr macTep, 94TOOBI OOCHYKHTH aBTOMAThI, W OOHAPYIKWJ, YTO BO BTOPOM
aBTOMaTe Ko(e sakoHuUmicA. KakoBa Temepb BepPOSATHOCTb, 9TO M B liePBOM aBTOMATe
yaxe Her Kode?

Pemenne. O60sgauuiv cobsrmusa. [iyeTs A — {(KOpE SakuBIdlICH B UEPBOM asroMaTe},
B = {kode 3aKOHUHJICA BO BTOPOM aBTOMATE}.

HysxHO HaliTH yclI0BHYIO BeposTHOCTE P(A|B).
ITo ycaosuw P(B) = 0,3 u P(ANB) = 0,21. 3anumeM OpaBUIO0 YMHOKEHUS BEPOATHOC-
Te:
P(ANB) = P(B) - P(A|B)

H BBIDA3HMM M3 HEro HYXHYIO BE€POATHOCTH:

YCNNOBHAA! BEPOATHOCTb U HESABUCUMBIE COBbITUSA 37



M5l mOMHHM, YTO BEpOATHOCTHE cobpiTHa A paBHsercs (0,3. Ho sro 6pu10 g0 TOro, kKak
MBI Y3HAJIH, 9TO BO BTOPOM aBTOMATe Kode 3akoHdmicsa. Temeps BepOATHOCTH cCOOBITHSA A
Beipocna go 0,7. 9To MOHATHO: KaK TOJBKO BO BTOPOM aBToMaTe Kode 3aKOHUYWIICH, IIoce-
THTEJIH TOPrOBOI0 ILEHTPA CTAJIM MOJAB30BATHCA TOJBKO IEPBLIM, U Kode B HEM craj pac-
XomoBaThCsA ObICTpee.

Ha sTroM mpumMepe MBI MOJYYHUIM (HOPMYJY VCIOBHOH BEPOSATHOCTH.

@ dopriyna ycnoeHoW BeposiTHOCTU. Ecnu BeposTHOCTL cobbiTua B Gonblue Hyns, TO
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P(ANB)

PA|B)=—L o

Bonpochobl

3anuiumte 0B603HAYEHNE ANS YCNOBHOW BEPOATHOCTU cobbitua C npw ycnosun cobbl-
Tva E.

Yemy paBHa yCnoBHas BEPOSTHOCTb BbINAAEHUSA ABYX OPJIOB MNpu ABykKpaTtHOM Gpoca-
HUU MOHETbl, eCnv B NepBbI pa3 Bbirnana pewka?

YeMy paBHa ycnoBHasi BEPOATHOCTL BbiNaAeHUs ABYX OPJIOB Npu aABykpaTtHoMm Gpoca-
HUU MOHETLI, ECNU B NEPBLIN pa3 Bbinan opén?

B HEKoTOpPOM OrbiTeé Npousowno cobbitne B. MOXET nu 3T0 yBENUYUTL BEPOATHOCTb
Apyrcero cobbiTvs; YMEHbLWUTL BEPOSITHOCTb APYroro cobbitnsa? Mpusegurte npyumepst,
KOrga ycnoBHAs BEPOATHOCTb COObITUs Gonblue M Korga OHa MeHblle UCXOAHOW Be-
POSATHOCTU 3TOro cobbITUS.

3apaumn

IIpn aBykpaTtHOM OpocaHMM MOHETHI B IIepPBBIM pa3 BeIIaja pemka. Haliamre yc-
JIOBHYIO BEPOATHOCTH COOBITHSA:

a) «oda pasa BbBINAJAET pelIKa»;

6) «BuIIaZeT XOTsi ObI OMUH OPEJ»;

B) «BHINAAYT ABA OpJia».

IIpu aBykparHOM OpOCAaHMH HMIDAJILHONW KOCTH CyMMa BBINABIIMX OYKOB paBHaA 8.
Hailigure yCIOBHYIO BEPOATHOCTH COOBITHA:

a) «B MEepPBLIM pa3 BEINAZET 3 OYKa»;

6) «mpu OgHOM W3 OPOCKOB BBINAAET 3 OUKA»;

B) «B IIEPBBIHA pPa3 BBINALET MEHBIIE 5 OUKOB»;

I) «BO BTOPOM pa3 BBINAJET MEHBINe 2 OUYKOB».

IIpu gBykpaTHOM 6pocaHMM WIpaJIbHOM KOCTH CyMMAa BBIIAaBIIMX OYKOB paBHa 9.
HaiiguTe yCIOBHYIO BEPOATHOCTH COOBITHSA:

a) «B MEpBBIA pa3 BBIMAJET 5 OYKOB»;

6) «upm ogHOM W3 OpPOCKOB BhINaAer 4 odKa»;

B) «B IIEPBBIA pa3 BhINAJET MEHbIIE OYKOB, YeM BO BTOPOWM»;

) «BO BTOPOU pa3 BBHIIAJET MEHbIIEe YeM 3 OuUKa».

HUrpansayio kocth Opocaior 2 pasa. B mepsblit pas Beinano 3 ouyka. Hailinure Be-
POATHOCTHL TOTO, YTO HOCJIE€ BTOPOro OPOCKAa CyMMa OYKOB OKAaXKeTCs:

a) pasHa 9; 6) bonpmre uem T; B) b6onpmme uyem 10; I') MEHBbIIe YeM 5.

FNABA XIll.




105 B cayuaiimom omsite ecth cobpitussi A m B. HaiiiuTe BepoATHOCTL TepecedeHHs
coberTii ANB, ecan U3BECTHO, UTO:

a) P(B) = 0,3 u P(A|B) = 0,5;
1 5
6) P(B) ~ ; u P(4IB; = g;

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% HaceneEHsi — cTymeHThL. M3 Bcex cryzenrtoB 60% yuar-
csa B yHmMBepcurere. Haliiure BEpOATHOCTH TOTO, UTO CIAYYAWHO BHEIODAHHBIA JKH-
TeJb 3TOr0 TOPOAAa ABJSAETCA CTYAEHTOM YHHBEDCHTETA.

107 B mocénxe 40% B3pocJOro HaceleHUs 3aHATO B CEJLCKOM XO03AHcTBe, mpuuéM 5%
B3POCJIOI O HacCeJIeHUs Iocénka paboTaioT B arpolipoMbIILJIEHHOM XojauHre «Hwu-
Ba». Jlnsa ompoca ciaydyaiHO BBIODAH JKHUTEIb 9TOr0 MOCEIKA, U OKA3ajloch, UTO OH
3aHAT B CEJHLCKOM Xo3saicTBe. [Ipwm 9TOM yCIOBHM HAWAHTE YCIOBHYIO BEpPOATHOCTH
TOro, 4T0O OH paboraer B XoiaauHre «Hmusa».

108 Ha kacce B mMarasmHe NpojaloTcs JelleHIBl. B KakKoii-To MOMEHT B KOpoOke ocTa-
gock 10 kpacHbIX, 9 cuHuX u 6 3enéunix jenennos. Tausi, Bans u Mausa mo oue-
pead HOXKyImaioT II0 ofHOMy Jjenenny. Kaccup He misgsa AOCTaéT JeAeHIbI U3 KO-
po6ku. HaiiguTe BepoATHOCTHL TOrO, UTO:

a) Tama u Baumsa mosyuar 3enéHsle, a Maasa — KpacHBIN JIefieHeIl;
6) Taus w Mana monydaT CHHHE JIeIeHIbI, a BaHsd — KpaCHBIN;
B) Tamsa monyamuT 3eséHBIN JefeHen, BaHs — KpacHbIi, a MaHA — CHHWUIIL;

I) BCce TpOe MOJy4aT KpacHbIe JIeJeHIIbI.
109 Haiigure BepOATHOCTH MOJYYUTH N PA3HBIX PE3yJILTATOB, OPOCHB UTPATbHYIO KOCTb
n pas, eciu:
a) n=3: 6) n = 4; B) n = 5; r) n = 6; n)n="T.
110 B amuxe 20 nesprx u 20 npaseix mepuaTok. CKOJBKO HYKHO JOCTaTh HEPUYaTOK,

He TVIAAA B SAUHK, 4TOOBI CpeAHW BBIHYTHIX IEpPUYATOK HAIIJIAch XOTsa OBl ofHa Je-
Basgd W XOTaA OBl OffHA IpaBas IepYyaTKa:

a) HaBepHsAKa (¢ BepoATHOCTHIO 1);
6) ¢ BepusATHOCTBEIO He MeHBmIe yem 0,957

@ AdepeBo cny4amHOro onbita

IIPUMEP 1. PaccMoTpuM Clay4YailHbBIH OIBIT, B KO- S
TOpoM MOHeTy Opocaior aBakabl. Byaem msobpaskars A ,
BO3MOJKHBIE TOCHeAYyIomAe COObITHUA ¢ LUOMOUILIO Je- % Vs 5 3
pesa. o / \P
HauansHOE cocTOssHME, KOTa HU OOUH OPOCOK elré \
He clesaH, m3oOpasum BepmumHOM S. OT 3TOU Bep- % \\% % %
muHLl TpoBeném pébpa k BepmunHam O u P, xoropsie \
n300paskaoT COOBITHA «OPEJI» W «pelIKa» IPH Tep- / b ¥ \
BoM Opocke (pmc. 40). OT KaKgoif M3 STHUX BEpPUINH 00 Oop PO PP
npoBefém emEé asa pebpa K TaKHM Ke COOBITHAM, PucyHok 40. [lepeBo cnyuaiHoro
KOTOphIE MOTIYT CJIY4YUTHCA Ipu BTOopoM Opocke. Oxo- OonbiTa, B KOTOPOM MOHETY
70 pébep HAIUIIEM BEPOATHOCTH COOBITHIM. GpocaioT aBa pasa

| —
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@ Mpu nocTpoeHWM OgepeBa Cy4alHOro OMbiTa HYXHO CneawTb, 4ToDbl CymMma BeposiTHO-
CTell okono Bcex pébep, BbIXOAALMX U3 OAHONW BEPLUMHLI, Bblna paBHa eauHuLe.

1
Obpature BEHEManme: okosio pebpa OO manmcanma BepOATHOCTH > 9TO yCJIOBHAA BepOAT-

HOCTEH COOBITHA «JBAa opJjga» HNpH YCJIOBHH, UTO B IIBDBBI]?"{ pa3 BBIIAI Opéﬂ.

@ Okono péBep B gepeBe cNy4anHOro onbitTa NOANUCHLIBAIOTCA YCNOBHLIE BEPOATHOCTU.

@ Ecnn pepeBo cny4aliHOro onbitTa KOHEYHOe, TO 3NeMeHTapHble cobblTus B gepese
CNy4aliHoOro onbita unaobpaxaloTcs uensamuy, BeylliuMu U3 HavyanbHOW BEepLUMHBI K KO-
HEeYHEIM BEpLIMHaM [epeeBa.

Hanpumep, snemenrapuoe cobsrrue OP ma pucyakxe 40 usobpasmaercsa nensio SOP. Ona
BBIJleJIEHA HAa DHCYHKe KPacHOW THHHEeH.

@ HaiiT BeposATHOCTbL 3NeMeHTapHOro COoObITUS MOXHO C MOMOLLbLIO MpaBwia yMHOXe-
HWS EEPOSTHOCTEN: HY>XHO HaWTW Npowu3BefgeHUE YCNOBHbLIX BEPOSATHOCTEW BAONL CO-
OTBETCTBYIOLLEN Lenu.

Hanpmmep, wrobel HaliTH BepoaTHOCTH coObiTHa OP, HYyXHO YMHOKHTHE BEPOATHOCTH

BHONE menu SOP:
1 1 1

P(OP) =P(SOP)=P(S0O) - P(OP)= — + — = —.
He snemenTapnsie, a Gonee ciosHBIe COOBITHA M306pasKalTCad MPOMEKYTOUYHBIMH Bep-
IIHHAMH JIepEBAa HJIM KaKOH-HHOYAHL GHUrypoi (HampuMep, OoBaJoM), obbegmHAIONEH OGiaro-
OPHATCTBYIOIMHeE 3JieMeHTapHble COOBITHA.

IIPUMEP 2. Ha pucynke 41 mzsobpakeHO AepeBO HEKOTOPOTO CJIyIAHHOTO ONEBITA, B KO-
TopoM 4 BIeMeHTAPHEBIX cobwpiTHA: a, b, ¢ u d. CnyTaiidoe cofriTHe A HOKA3aHO OBAJIOM,
00'BeIAHAIOMIUM 3JeMeHTapHble coObITHA ¢ U d: A = {¢, d}.

Ilpome:xxkyTouHas BepmuHa K m3oOpamkaerT Jpyroe coOBITHE, KOTOPOMY OJarompHsAT-
CTBYIOT dJIeMe¢HTapHble cobbitua a, b u ¢: K = {a, b, ¢}. Haiigém BepoATHOCTH COOBITHI
Aw K.

CobeiTHIO A 6JATONPHATCTBYIOT dJieMeHTApHBIe cOOBITHA ¢ B d.
3HAYHUT, HYKHO HAWTH CyMMy BepoATHocTeld memeid SKe m Sd:

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

CobpiTiio K 6JarompHATCTBYIOT TPH BJIE€MEHTAaPHBIX COOBITHSA.
Ho HaM pgaxke He HYKHO MCKATh BEDOSATHOCTH BCeX TPEX Iemeii.
Tpu Berku, Benyuiue K BepuimHam a, b m ¢, «pacryt» us peb-
pa SK, koropoe mmeer BeposatHOCcTh 0,3. [ToaTomy

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

1
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Momxuo chopmyaupoBaTh o0IMee MpaBWIO HaXOMKIeHHSA BEPOATHOCTEH CcoOOBITHII € IIOMO-
mpio gepesa. OHO NoJiydaeTcsa M3 MPaBHJIA CIOMKEHHA BEPOATHOCTEH HECOBMECTHBIX COOBITHIA.

@ Mpaeuno. YTo6bl HAWTKM BEDOATHOCTL COOLITUSI C MOMOLILIO AEpeBa. HYXHO Cno-
XWUTb BEPOSATHOCTM BCEX LIENOo4YeK, Beaylux K 3TOMy COObITUIO OT Ha4albHOW Bep-
LLIWHbI.

JepeBo mo3BoJIeT pacCMATPHUBATL CAYYAWHBIN ONBIT Kak OBI IO YacTAM, MBICJIEHHO pac-
TOJIOXKWB cJydaifHble cOOBITHS B HeKoTOpoM mopsaake. OuepéTHOCTE 3TA TOJMHBKO MBICTEH-
HadA, U eé NPH XeJaHnHd MOKHO MOMeHATh. llepeBbA odeHb YAOOHBI NPH DeIIeHWH 3alad,
CBA3AHHBIX CO CAYYAWHBLIM BLIOODOM.

IIPUMEP 3. PemmmM zagauy. B rpynne 3 mMmansumka m 5 gesodek. CiaydailHeIM 00pasoM
M3 rpynnbl BeIOHpamoT ABYX uHenoBek. IaKoBa BepOATHOCTH TOTO, 4T0 OyAyT BhIOpaHBI OJUH
MaJRIHK W OfHA JeBOYKa?

Pemenane. MbiciieHHO pasoObéM OfHOBPEMEHHBINM BbIDOD ciy4YallHOH mapbl Ha JBa mocle-
[OBATEJILHBIX BBIOOpa M u300pasumMm AepeBO ciaydaiHoro onsiTa. Beibop manpuuka obosHa-

yum OyxkBoit M, a gesouku — [JI. Ilpu nmepsBom BrIDOpe BeposAT-
3 5 S
HOCTh BEIOpATH MAJBYHKA DaBHA g’ 8 HeBOuKy — 3. Vraykem oTH 3 A_ 5
8 3
BepoATHOCTH OKono pébep SM m S]I (pmc. 42). M “ I
IIpu BeIGOpe PTOpOTO pebéHKA BEPOATHOCTH HOABICHHUA MAILYH- 2/\5 3/\4
Ka M JeBOYKH 3UBHCAT OT TOT0, KTO OBLT BEIOpAaH B MEepPBBIH pas. 7 7 o AT
Ecim B mepBbIi pas Obul BeIOpaH Malp4MK, TO MaJbUYUKOB OCTa- Y
L] . ®
aock 2 u3 7 gennsek. IloaTomy BO BTOpOM pa3 MaJb4MK Oyner BbI- M' I A M b
a .
opaun (pebpo MNI) ¢ BepoATHOCTHIO 7» @ JAeBouKa Oyner BeIOpana PUCYHOK 42

5
(pebpo M]I) ¢ BepOATHOCTHIO 7

Touno Tak ’Ke, ecJqH B MepBLId pas Obura BeIOpaHa AeBOYKAa, TO ocTaérca 4 AeBOYKH
m 3 manpuHKa ¥3 7 ocraBmmxcs gereil. BeposaTHocTH BRIOOpa MaJbUHMKA W JIEBOYKH Te-
3 4
neps - M - COOTBETCTBEHHO.
CobObITHIO A «OIHH MaJlb4YHK H OJHA AeBOYKa» OJNaroapdATCTBYIOT lBa SJeMeHTapHBIX
coObITHsI, KOTOpEIe u3obpaskarorca B gepese nencudkamua SMI u SAM (ssigenensr Ha pu-

cyake 42 KpacHBEIM LOBeTOM). SHAYWT,

® Bonpocsl

1 Kak B nepeBe cny4aiiHoro onsitTa uaobpaxaloTcs anemMeHtapHblie cobbitua?

2 Yemy paBHa CymMma BEpPOSITHOCTEN OKONO péBep, BbIXOASILLUMX U3 OAHON BEPLUMHBLI?

3 CdhopmynupyiiTe NpaBuiO BblMUCNEHUA BEPOATHOCTM anemMeHTapHoro cobbitnsi B Oe-
pese.

4 ChopmynupyinTe NpasuMno CNOXeHus ANS BblMUCNEHUS BEpOATHOCTE cobbiTuid ¢ no-
MOLLBIO fepesa.

5
P{A)=P(SMII)+P{S,I[M}=§-?+—-—=—

S
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42

111

112

113

114

115

116

3apaum

CuMMeTpUYHYIO MOHETY O6pocaior ABasKAbI.

a) Mzobpazure fenero ATOrO SKCTIEDMMEHTA W MOMITUTIIATE OKOIO DEGEeD BEePOSITHOCTH
COOTBETCTBYIOIMX COOBITHIA.

6) Hedigure mens, maobpaskaomyio anemMeHTapHoe cobObiTHe PO.

B) YRaKUTe B IIOCTPOEHHOM JepeBe cobbiTMe A «B IEepBBIH pa3 BhINAjia PelrKa.

r) YKakuTe B IOCTPOEHHOM JepeBe coObITHE B «OpEéa BhIIAJN XOTA OBl OAWH pPas».

Ha pucyske 43 wmso0OpakeHO HepeBO HEKOTOPOro CJIy4YailHOro skcrnepuMeHTa. Ka-

Kue cummbKyM JONyLieHb?

Ha pucynke 44 usoOpakeHO AepeBO HEKOTOPOrO CJAYy4YaidHOIO OIbITA.

a) IlepepucyiiTe nepeBo B TeTpagb U INOANHIINATE HEZOCTAIOIIHE BEPOATHOCTHU OKO-
Jo0 pébep.

6) CKONBKO 2JIeMEHTAPHBIX COOBITHI B BTOM dKCIepHMeHTe?

B) Ilonesysck mMpaBWIOM YMHOJKEHUS BEPOATHOCTEH, BBIYHCIHUTE BEPOATHOCTH Ife-
nouexk SAC u SBE.

r) Haijizure BepoAaTHOCTH coObITHA F.

Ha pricyake 45 usoOparkeHO HAepeBO HEKOTOPOro CIYy4YalHOTO ONIbITA.

a) ITocTpoiiTe 3TO AepeBO B CBOEM TeTpagu W HMOANHUIIXATE HEAOCTAIOIIUAE BEPOSATHO-
CTH OKOJIO pébep.

6) Berunciure Bepositnoctu nenouex SAC u SAGF.

Ha pricyake 46 m3obpakeHO AepeBO HEKOTOPOTO CJIYYailHOTO OmbITa W cobbITHe A.

Pébpa mpoBemeHb! MyHKTHPOM. V3BecTHO, YTO W3 KayKJOW TOYKH BO3MOJKHBIE IIe-

PEeXOnbl K CIHeAYIOIIUM COOBITHAM DABHOBEDPOSTHSI.

a) IlepepucyiiTe gepeBO B TeTpajb W HOANHIIMTE OKOJO PEOGEpP COOTBETCTBYIOIME
BEPOSITHOCTH.

6) O6BenuTe CHJIONMIHOW JIMHHMEN LEemo4YKH, OraronpuaTcrBylouHe coObiTHio A.

B) Haiijure BepositHOCTL cobbITUA A.

Ha pucynke 47 usobpaskeHO AepeBO HEKOTOPOIO CHAYYAMHOrO OIBITA M IIOKA3aHBI

coberrua A u B. Pébpa nposenensl nyaxkTupoM. V3BecTHO, uTO pébpa, Mcxomsamimue

M3 OJHOHW BEpPIIHHBEI, PABHOBEPOATHBI.

a) IMocTpoiiTe sTO HAepeBO B cBoeil Terpaau. O6BeawTe CIIOIIHOW JHHHEH IeNoY-
KH, OmaronpusarcrByommue cobbituio A. [Ipyrum nBeroM o0BeauTe IEHOYKH,
6aaronpusTcTByiomue cobeiTuio B.

6) Heiigure BeposaATHOCTH coObITHA A.

B) Heilignre BeposATHOCTE cobGuiTus B.

¢cC D E F G

PucyHok 43 PucyHok 44 PucyHok 45
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117 Cepreii IleTpoBuu ryaser mo cBoeMy mocénky. Cxema HoposkeK MoKazaHAa HA PHCYH-
ke 48. OH HauWHAeT NPOryJKy B TO4Ke S W HA KasKJ0{ pasBHJIKE C PABHBIMH IIaH-

camMu BbIOMpaeT 00y U3 AOopoKkeK (HO He BO3BpAIlaeTcCs).

Haiigure BeposTHOCTh TOro, uto Cepreit IlerpoBud B KOHIlEe KOHIIOB IPHIET:
a) HA IIIOJBHBIH JABOP;

0) x depme;
B) Ha JIyT;

r) k¥ depMe WIN K KOJOAILY.

118 B rpynne 18 uenopex, u3 HMX 7 MAJIBYMKOB, OCTAJLHBIE — AeBouKd. Ilo cHruamry
yauTeNna (PU3KYIBTYPEI OHH OBICTPO HOCTPOHWJNCH B OAHY INEPEHTY B CJIYYaHOM
nopsaaxe. Haiigure BepoOATHOCTE TOI0, YTO HA KOHIAX IIEePeHIH OKAKYTCA ABe
DEeBOYKH HJIH JIBa MaJIbUYMKa.

119 U3 ammuxa, roge xpamarca 9 xénteix m 15 s3enéHBIX Kapanganieil, IpojaBel He

o

a) 2 mepBHIX KapaHJalla OKAMKYTCA 3€JIEHBIMH;

6) Bce 3 Kapammama OyOyT JKEITHIE;
B) mBeTa OyAyT UepeJoBATECHA B IOPAAKE JKEJTEII — 3eJI6HBLIA — IJKEJITHIA.
120 Ha ¢pabpuxe kepamudeckoii mocyasl 10% IpousBeAEHHBIX TAPEIOK HMeEOT AedexT.

IIpm Ko"HTpoJe KadecTBa

OpoayKIMH BeIABIsgeTca 80%

MIAAA BEIHMMAET ONWH 3a ApyruMm 3 rKapaumamna. Haligwre BeposSTHOCTH TOrO, 4UTO:

,E[e(t)eKTHBIX TapeJyioK.

OcranpHLIE TApPEJKH IOCTYHawT B npojaxy. Halinure BepoATHOCTH TOro, 4TO OYe-

peAHasi IPOU3BEAEHHAA TAPEJIKA MOMANET B MPONAKY.

121 Ha 3aBojle NPOM3BOAAT 3JEKTPHYECKHE JTAMIOYKH, NpH4YéM 5% BCeX HIrOTOBIEH-
a HBIX JIAMTIOUeK HemcnpaBHBI. CHcreMa KOHTDPOJIAI KadecTBAa BEIABIAET BCE HEHC-
MpaBHEIE JIAMIIOYKH, HO mo ommubke Opakyer emeé 1% mcmpaBHBIX Jammodek. Bcee
3a0paKOLAaHHBIE JTAMIIOYKH IIOCTYIAKT B mnepepaloTKy, a oCTajJbHBIe — B Hpoja-

xKy. Hailiiure BEpOATHOCTH TOTO, UTO OUYEPEAHAS W3TOTOBJEHHAA JIAMIIOUKA OTIPA-

BHTCA B mepepaboTKy.

122 Asromarmueckas JNWHWA HIroTaBJuWBaeT Garapeiikm. BepoATHOCTH TOTO, UTO TO-

ToBas OGarapeiika HemcnpasHa, paBHa 0,05. Ilepen ymakoBkoil kammas Oarapeii-

Ka OPOXOJHUT CHCTEMY KOHTpoJs. Jrta cucrema Opaxyer 99% mneucnpasubix Dara-
peex um mo omubxe 6Opaxyer 3% mcunpaBHbIXx Oartapeex. Haligmre BeposiTHOCTB
TOr0, YTO OUYepegHAS H3TOTOBJeHHas Oarapeiika Oyzaer sabpaxoBaHa CHCTEMOH
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123 B ToproBoM meHTpe pPANOM APYT C APYTOM YCTAHOBJEHHI ABAa ABTOMATA, TIPOJAIO-
mue Koe B cTaKaHUHKaX. BeposATHOCTH TOTO, YTO K KOHIY JHA Kode 3aKOHUHTCT
B IepBoM aBtoMmare, paBHa (0,2. Ecau aTo cayuymiochk, TO Harpyska Ha BTOPOM aB-
TOMAT pacTér, 1 Kode MOKeT 3aKOHUHUTLCHA B HEM ¢ BepoarHoctbio 0,8. Haiinure
BEepOATHOCTEL TOTO, YUTO:

a) K xoHIy AHA B 000MX ABTOMATAX 3aKOHUNTCHA Kode;

0) K XoHIY AHSA Kode 3aKOHIHUTCH TOMLKO B IIEPBOM ABTOMATE.

Viaszanue. HalizuTe cHagasia VYCAOBHYIO BepPOATHOCTH TOTO, UTO Koe BO BTOPOM
aBTOMATE He 3aKOHYHUTCH.

124 B cemne ngBoe gereii. MspecTHO, 9TO cpeiu HHMX ecThb MajbuuK. Haligumre BeposaT-
HOCTBb TOr0, YTO BTOPO# pebEHOK ToKe MaJbYHUK (cumTaiiTe, UTO POKIACHHE MAaJb-
YHKA W JeBOUYKH PABHOBO3MOJKHBI).

125 B xopobxe 6e1m0 2 KpacHBIX W 3 cHHHX (uomacrepa. Bama He TiAAs JocTan H3
Kopofku 2 duiomacrepa, IIPHYEM OKazaloch, YTO CpelHd HHUX ecTh cuHHHA. Kakosa
BEPOSTHOCTH, 4TO BaHaA mocrai:

a) 2 cuaux ¢nomacrepa; 6) 1 xpacubidi u 1 cuHMi?
126 Ha apyx 3aBomax M3roTABIMBAIOT OJMHAKOBBIE JIAMIIOUKM JJS ABTOMOOHMJIBLHBIX (ap.
@ 30% Becex naMIOouex Heal0T HA IEepBOM 34BOJie, OCTAJLHEIE — HA BTOpoM. B cpex-

Bem 0% mnpoaykmmm mepsBoro 3aBoga W 20% TPOAVKIMH BTOPOTo 3aBOfa HMOCTYIAa-
IOT B TOProByIO ceThb «ABTOMMHK». HaliguTe BepoATHOCTH TOro, 9TO JIAMIIOYKA,
KYIUICHHASA B MarasuHe CeTH «ABTOMMMIK», IPOHU3BEJeHA HAa IIePBOM 3aBOJIe.

@ HeszaBucumbie coObiTUS

B KH3HHM MBI 4YacTO BCTpedYaeMcA € CHTYAOHMAMH, KOrjla coOBITHA KaKuUM-To oOpaszom
cBA3aHbI Mexay coboii. Ilo HacTymJIeHHUI0 OMHOrO COOBITHA MOMHO CYAUTh 00 M3MEeHEHUH
BepoATHOCTH npyroro. Hampumep, ecou Hebo sAcHOE, TO MBI CUMTAEM BEePOSTHOCTH IOKIA
Hebonbmioi. Ho kak TOMBKO CI'YCTHJIHMCE TYUH, MBI 3aHOBO ONEHWBAEM BEPOATHOCTE MOKIA
M CUUTaeM, 4ro Telephb OHA BHICOKAA.

Ecau MBI fipocaeM MIpaJbHYI0O KOCTh, TO BEPOATHOCTH BhimageHus 3 u 6 oUKOB ogmHA-

1
KOBEI ¥ paBHHKI 6 Ho ecnmm mam ckasanm (MBI caMHB He BH,IIEJIH), UTO BBEIIANO OOJBIIE WeM

1
4 ouka, TO BEPOATHOCTL 6 oukos BBIpOCJIA OO E, a BeIOalieHHue 3 OYKOB CTAJIO HEBO3MOMK-

HbIM COOBITHEM: YCJIOBHAS BEPOATHOCTH 9TOT0 CTAJNA DaBHA MYIIO.

BremearmoT ccOBEITHA, KOTOPEIE HEe 3aBHCAT APYT oT aApyra. Hanpumep, nmpu Opocanum ABYX
KOCTeH pe3yahTaT GpocaHWsA TEepBOH KOCTH He BIMAET HA UYHCJIO OYKOB, BHEIMABIINX Ha BTO-
poit kocru. IIpo Tok:C COoSLITAS ICBOpAT, YPC CHXA H2SATKCHIMBI

Pazymuo cuuTarh, 4T0 cobbiTHA A M B He3aBUCHMBI, €CJIM HACTYILJIEHHME OJHOr0O H3 HHX
HE BJIHAET Ha BEPOATHOCTHL JAPYTroro.

Ecau BepoaTHOCTH cobbITHiH A W B Goablme HYJAsI, TO He3aBHCHMOCTH coOwbITHII A W B
MOKHO BbIPA3HTHh PaBEHCTBaAMH

P(A|B) = P(A) u P(B|A) = P(B).
Ho Torpa m3 M3BecTHBIX HaM (hopMy.Jt
P(ANB) = P(B) - P(A|B) u P(ANB) = P(A) - P(B|A)
noayuaercs paseHcTBo P(ANB) = P(A) - P(B).
]
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9To PaBeHCTBO MBI BO3BMEM 3a omnmpeaeJieHrue He3aBHCHMOCTH JABYX COﬁHTﬂ'ﬁl.

[OBa cobbiTus A 1 B Ha3blBAIOTCSI HE3aBUCUMbBIMMU, €C/IM BEPOSATHOCTb UX rnepece4e-
HUSI paBHa NMDOWU3BENEHUI0 UX BEDOSITHOCTEN:

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

YacTo He3aBUCHMBbIE COOBITHA BO3BHHKAOT, KOorjga CJIy"{aI'/‘IHbII‘;I OIIBIT COCTOHT H3 HECKOJIb-
KHX He3aBHUCHMBIX CJIy‘IaI‘;IHLIX HCUBITAHUM.

INPUMEP 1. Paccmorpum AByKpaTHOe OpocaHWe UrpajbHOM KO- 1 2 3 4 5 6
CcTH ¥ ABa coOwiTmsA: coObITHe A «B IepBBIi pa3 BeImano Oomee 1|
TPEX OYKOB» M ¢oObITME B «BO BTOPOU pas3 BBIIAJO MEHEee TPEX
ouKOB». Byayr ru cobeitusi A u B HesaBucumbiMu? C momoigsio
Tabauner (puc. 49) maxoxmm, uTo

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

S oooe WoN

3uaunt, P(ANB) = P(A) - P(B), To ectb cobbiTusi A m B Hesa-
BUCHUMBI. [ Cobrirue A
. [ Cobritue B
Heaaancmume coOBITHA BCTPpEYAIOTCHA HEe TOJIBKO IIpDH He3aBHUCH B Cobuitie ANB
MBIX HchobITaHUAX. [lossicHEM 9TO Ha TpHUMepe.

IIPUMEP 2. Haygauy BbIOmpaeM umcio u3 psaga ot 1 go 100. PucyHok 49
ITycTs cobbITHE A COCTOMT B TOM, UTO ITO UHCJO UETHOE; COOBITHE
B — 4TO 3TO YHMCJIO AENUTCA HaA O.

ITokaxxkem, uTo cobeiTuss A m B HeszaBucumbl. Hy:xkHO HaliTm BeposiTHOcTH P(A), P(B),
P(ANB) u ybegurbcsi B TOM, YTO BBINOJHAETCA PaBEHCTBO

P(ANB) = P(A) - P(B).
Pemenne. Cpeau 100 mepBrix HaTypanbHBIX uucesn Bcero 100 : 2 = 50 uéTHBIX uYwmcen
u 100 : 5 = 20 gucen, xoropsie aensaTca Ha 5. [loaTomy

50 20
P(A)=i‘66=0,5lflp(B)=i(-)6=

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

Cobnrrie ANE cocTOMT B TOM, YTO BBIOpAHHOE UMC/IO JEeJUTCA U 1a 2, ¥ Ha D, T. €.
oo genurcss Ha 10. Cpemm mepseix 100 marypaneunix umcen Bcero 100 : 10 = 10 umcen,
kpatablXx 10. CnexoBaTennsHO,

10
PlaAnB) = 100 ~ 0,1.

Takum obpasom,
P(ANB)=0,1 u P(A) - P(B) =0,5-0,2=0,1.
ITosryyaem, uToO

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

1 AHAJIOTUYHO MOKHO FOBOPHUTH O HE3aBHCHMOCTH TPEX, 4YeThIpéx M Oosee cobbiTmii. Eciu BeposT-
HOCTH HepecedyeHud J0b6oro Habopa sTUX cOOBITHI paBHA NMPOHU3BEJCHHIO UX BEPOATHOCTEH, TO COOBI-
THA HA3BIBAIOTCA HE3aBHCHUMBIMH.

]
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3HaunT, cobeiTnAa A W B He3aBHCHMEL

Tak monmyumnock motomy, 4To umcenao 100 menmres m Ha 2, mw Ha 5. Ecam OBl MBI BEIOH-
panu uwucina vHe us 100, a, sanpumep, u3 99 mepBBIX HATYpPaAJbLHBIX YHUCeJ, TO BTO ObLI ObI
APYTrOH CIIyYadHbIH OonbIT, U coObiTHa A u B me 6vbiiu 661 HesaBucumbivmu. [Iposeprre aTo.

O
O

@

He ciegyeT nytatb HE3aBUCUMMbIE M HECOBMECTHble cobbiTus. HecoBMmecTHble cobbl-
TUS, r¥aK NpaByio, 3aBUCUMbI: €CU NPOU3OLUNIO OOHO W3 HUX, TO Mbl 3aBEAOMO 3Ha-
€M, 4Yr0 He MpPOoU30oLUN0 OpYroe.

Yawe o He3aBUCUMOCTU CODOLITUIA CYOAAT He Mo TOMY, BbINONHAETCA WUNW HEeT paBeH-
ctBo P(ANB)=P(A) - P(B), a no ToMy, Kak YCTPOEH CNy4aWHbliA ONbiT, B KOTOPOM
3TN CcOObLITUA HACTYNAIOT.

Bonpocsl

1 Jaiite onpepeneHue HesaBUCUMbIX COOLITUIA.

2

CobbiTMss A U A UMEIOT NONOXUTENbHBIE BepoaATHOCTU. MoryT nu cobbitua A u A
6bITb HE3aBUCHUMbIMUT?

3 fensiloTcA U 9nemeHTapHble coBbITUSI B CY4aiHOM OfbiTe He3aBUCUMbIMU COBLITUSAMU?

@

127 Co6errua U u V mesaBucumbl. Haiiamre BepoaTHocTh coberrma UNV, ecim:

46

128

129

130

131

132

133

3apnaun

a) P(V) = 0,4, P(V) = 0,6; 6) P(U) = 0,1, P(V) = 0,8.
Coberrua K m L HezaBucuMmbl. HalimuTe BepoATHOCTb cobOblTHA K, ecim:
a) P(L) = 0,8, P(KNL) = 0,48; 6) P(L) = 0,2, P(KNL) = 0,08.

Cobbrrua U, V u W mesasucumbl. Halinure BeposTtHocTh cobbitusa UNVNW, ecnu:

a) P(I) = 0,4, P(V) = 0,6, P(W) = 0,5;

6) P() = 0,4, P(V) = 0,3, P(W) = 0,1.

Coberrua K, L u M nesasucumsbi. Halimure BeposaTHOCTs cobbrTHa K, eciu:

a) P(L) = 0,8, P(M) = 0,6, P(KNLNM) = 0,096;

6) P(LNM) = 0,1, P(KNLNM) = 0,06.

Momery 6pocaror 2 pasa. flnaiooTea nn He3ABUCAMBIMHA COORBITHA:

a) A «B TepBBIii pas BRIOAAET Opéa» ¥ B «BO BTODOH Da3 BRITALET PENIKa»;

6) A «mpu mepBom Opocke BeIIazeT Opén» W B «opés BeImazeTr XoTs ObI OOWH pas»?

Hrpansavio KocTk OpocaoT ABaKABI. SIBIAOTCA JIH HEe3aBHCHMBIMH COOBITHA:

a) A «npu mepBoM OpOCKe BBEINAJET IIecTépPKa» W B «mpH BTOpoM GpocKe BHIIAgeT
MeHbIIe TPEX OYKOB#;

0) A «mpm mepBoM OpocKe BBINAAEeT O0JIbIE TPEX OYKOB» M B «cyMMa BBIIABIINX
0YKOB MEHbINE JEeBATH »?

CnyuyaiinpiMm oOpadom BeiOMpaeMm HartypanbHoe umeno or 1 go 24. Coboitme C —
¢aucyo uétHoe». Apnaiorcea au cobeitua C m DD HezaBHCHMBIMH, eciu cobwrtue D
COCTOMT B TOM, UTO:

a) BeIOpaHHOE YHCJIO JIEJIUTCS Ha 3;

6) BeIOpaHHOE YMCJIO AeaudTcda Ha 77

rNABA XIil.



134 Bpocaior ogny urpanbHyio KocTh. CobbITHe A — «BHIIAJET U6THOE YHCIO OIKOBY.
SABnsroTcs MM HEe3aBHUCHMEBEIMH coObITHS A u B, ecnu cob6uITe B COCTOMT B TOM, 9TO:
a) BBINAJET YHUCJIO OYKOB, KpaTHOe 3;
0) BBIIAJET YHCJIO OYKOB, KpaTHOe 5?7

135 BepoaTHOCTH TOrO, YTO JaMIOYKA B JIOCTDEe IEPEropuT B TedeHMEe Troja, paBHA
0,2. Cuuras, 4YTO JIAMIOYKH IEPEroparT HE3aBHUCUMO APYr OT Apyra, HaWguTe Be-
POATHOCTH TOTO, UTO B TeUYEHHE TOAa MeperopAaT BCe JaMIOYKH B JIOCTPE, eCJIH
B JIIOCTpC:
a) 2 MaMIIOYKH; 0) 3 mTaMIOUYKH; B) D JIaMIouex.

136 Crpenok B Tupe cTpensier 1o MUIIEHW JO TeX TOp, Moka He cobnéT eé. Paccmo-
TPUM CcOOBITHA A «CTpedky morpedoBasiock He DoJiee TPEX BBICTPENOB» W B «cTpeJi-
Ky morpeboBasiock He 6GoJsiee NATH BRICTPENOB». fBasiorcsa nau cobeitus A u B He-
3aBHCHMBLIMHA 7

137 B mexoTopom ciyuaifHOM ONBITEe BEPOATHOCTH cobwiTua A pasHa 0,4, BepoATHOCTH
coboerruss B pasHa 0,5. UsBecTHO, 4TO cobbITHss A m B mHeszaBmcumsbl. Halinmre Be-
pPoATHOCTL cobbiTUsA AUB.

138 CobriTna A u B HesaBucuMmbl. JJoKa)kuTe, 4TO HE3aBHCHMBI coObITHA A u B.

- 00 owmnbke Sprapa No m o Tom,
Kak 1nooegutb creyeHne oOCTOATeNnbCTB

3uameHnnTsiil aBTop gerekTuBoB J. A. Ilo B snmiore pacckasa «Taima Mapu Poske»
paccyiaeT O BepPOATHOCTAX, BO3HHKAIOIHMX IpH OpocaHMAX KocTel, TakuM oOpasoMm:
«...00bIYHO020 Yumamens NnoYLmiu He603MOXHO ybedumb, ¥mo npu uzpe 6 kocmu dsykpam-
Hoe eébinadenHue wecmépku Oesaem noOYmMuU HEBepPOAMHbIM binadenue eé 6 mpemuil pas
u 0aém éce OCHOBAHUS NOCMABUMb NPOMUE IMO20 AI06YI cymmy. 3aypadHbiil uUHmME-
JeKm He Moxcem 3moz0 60CNPUHSAMb, OH HE MOXNem ycmompemb, KaxKum obpazom dea
O6pocka, npuHadiexcawue yixice NPOWIOMY, MO2YM NOEAUAMb HA OPOCOK, CYULeCMEYUW,ul
ewé noxka monavko 6 Gydyuwem...»

Pazymeerca, n ommbxy Bmamaer cam Iarap Ilo. Ora ommbxa m3BecTHA Kak OHIMOKA
urpoka. JlelicTBRTeIbHO, BEPOATHOCTH BBINAJEHHs TPEX mecrépok mana. OHa paBHaA

1 1 & 1

OpHako ecam lHeCTépKa YViKe BblIajia 2 pas3a noapAan, To yCJOBHasA BEPOATHOCTH BblIIaze-
2 x 1
HHUA TpexX HmiecrTepox CcTana naswa B — 0OHA CORIAIACT C REPOATHOCTRIO REIIDAJTEHWST TONMEKO

ogHOoM miecTépku. Korga BeImasam JABe TepBEIe INECTEPKH, YCJIOBHSA ONBITA H3MEHHJIHCH,
¥ BEPOATHOCTH TPEX IIECTEPOK Temeph yiKe He sBIAeTcs npeHebpexxumo wmasnoit. Temepsh
BOBCEe HET «OCHOBAHWI IIOCTABHUTH IPOTUB JTOr0 JIOOYIO CyMMY».

Bnoacrs B ommbky, nmoxoskyioo Ha omubky Iarapa Ilo, ouens mpoctro. Cumras OmacHOCTH
MaJIOBEPOATHOM, NMPAKTHUYECKH HEBO3MOYKHOM, JIOAH 3a0BIBAIOT, UTO IO Mepe HACTYIJIEHUS
Pa3NAYHBIX HeOJIAaronpUATHHIX COOBITHH BEPOATHOCTh HACTYILJIEHUS OIIACHOTO COOBITHS MO-
JKeT YBeJIMYUBATHCH.

ITpu cospanum cucreM 0e30IACHOCTH U 3AUUTHI HCIOJIL3YIOTCS CBOMCTBA HE3aBUCHMBIX
COOBITHIA.

]
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Y1066 MHOTOKPATHO YMEHBIIUTH BEPOATHOCTH KaTACTPO(bI, BCE KM3HEHHO BAYKHBIE CH-
cTeMbl AaBTOMOOWMJIEH, CYJOB M CaMOJIETOB Aybiupyiorcs. IIpm aTom Kaskjas Takas CHCTEMAa
He 3aBUCHUT OT paboTel ocTaNbHBIX. IIOJIOMKH ABYX HE3aBUCHUMBIX CUCTEM TaKKe SIBISIOTCH
HE3aBUCUMBIMH.

ITPUMEP. Ilpeamososkum, 4TO B aABTOMOOWIIE ABAa HE3aBHCHMBIX TOPMO3HBIX KOHTypal
¥ BEpPOATHOCTH OTKA3a OJHOIO M3 HUX IpHW Ha)katuu Ha topmo3 pasHa 0,00001. Bro Gomas-
masg BepoATHOCTH. Ecim OB TOpMO3a B AaBTOMOOHMJIAX OTKAa3BIBAJM C TAKOW YacTOTOM, TO
B KPYIHBIX ropofilaX aBapuM H3-3a OTKa3a TOPMO30B CHYYaJuch ObI MHOTO pa3 B J€Hb.

Ho BeposATHOCTHL OJHOBPEMEHHOT'O OTKA3a JABYX KOHTYPOB paBHA
0,000001% = 0,000000000001 = 1072,

JTa BEpPOATHOCTH HUYTOKHA, ITOITOMY TOPMO3HBIE CHCTEMBI COBPEMEHHBIX ABTOMOOMIIEHR
CYHUTAIOTCA HEJEKHBIMH JIa’Ke B YCJIOBHUAX WHTEHCUBHOIO JABUKEHUA B COBPDEMEHHBIX Mera-
IOJuCax.

B aBTOMOGMIsIX ABA HE3aBHCHMBIX TOPMO3HBIX KOHTypa. B maccaXHpCKHX caMOJIETaxX IO
MeHbIIell Mepe ABa JABUTAaTelNIsd, JBEe CHCTEeMbI 3JIEKTPOCHAOKEeHHsI, ABEe CHUCTEMBI yIIpaBlie-
HUA, aBa muayorta. VI Bcé paBHO... MBI CIBIIINM, YTO aBTOKaTacTpoda ciaydmiach M3-3a He-
HCIIPABHOCTH TOPMO30B. MBI yAHBIsEeMCA — KakK JKe€ TakK, BeAb TOpMO3a npoayb6iupoBaHbI!
A Ha caMoM Jesie OAHMH TOPMO3HOM KOHTYP B OTOM aBTOMOOHMJe He paboran yiKe TOf,
a BJajeyern BCEé HUKAK He HAXOAWJ BPEMEHM OTAATH MAIIMHY B PEMOHT.

ITpu B3n€T2 pasdbuiacsa caMoONET — HeCcYacTIUBOe credyeHue obcrosarenbers. IDroxasa mo-
roma, objenenen AAaTYMK JABJIEHHS HA KpbUle, NHJIOT OMIMOCA B OIEHKE BBICOTHI U CKOPOC-
TH, AUCIeT4YeD He NpoBepws mHGOpMamuio... Kakmas w3 9THX HENPUATHOCTEH BIOJIHE Be-
posATHA W camMa 1o cebe emeé He cMepTenbHa. A BOT BEPOSTHOCTH COBIAJNEHHS BCeX He3a-
BHCHMBIX 00cTOATENbCTB COOBITHHA HHUYTOKHA. HO Korja CAay4YWjaoch OIDHO U3 HHX,
BEPOSITHOCTh KaracTpodsl MHOTOKpPaATHO Bospocaa. Ciaydymwiocs emé OJHO — BEepPOATHOCTH
HEeCYACThA eIé YBeIWYMWJIach, HO HH HA 3eMJie, HH B BO3JAYyXe 3TOr0 HE 3HAJM.

EcTe MHOr" HENPUATHEIX ODCTOATENHCTB, KOTOPEIE HUKTO HE MOYKET HHU IPeAYyCMOTPETh,
HHU NpeAoTBPaTuTh. HO ecTh M Takue, PO KOTOPbIE TOBOPAT — <«4YeJIOBEYECKHUU (haKkTop».
OOGBIMHO ITO CJIOBOCOYETAHHE 3BYUYHUT, KOIWA KTO-TO IIOHANESJICA HA OILIT, HAAEKHOCTb, Be-
3eHHE, a HaAECKALI HEe OIPaBHANHCE.

M=Horume us Bac, pebaTa, CKOpo CAAyT 3a pyab aBromoOmias. Kro-to Oyaer mogEmMMAaThH
B BO3AYX TsAKENbIe caMoJEThl. JIpyrue moBeAyT IKENEe3HOMOPOKHBIE COCTaBbl, MOPCKUE
u peussie cyra. Kro-to Oyger NpoeKTHPOBATHL HIM CTPOUTH 3JAHUS W COOPYIKEHHs, Kopab-
JIH, CaMOJIETBL B aBTOMOOMIH. A KTO-TO OyZeT NpUHHMATH Ba’KHBIE PEUICHU.

@ OT 0o1umMbOK He 3acTpaxoBaH HUKTO, HO YMEHLLUMTb BEPOSITHOCTb Geabl MOXHO. Ans
3TOr0 He cnefyeT OCTABNATb Ha BOMIO CAy4as TO, YTO AOJIXHO ObiTb BOBpeMsi
NPeAyCMOTPEHO U CAENIaHO 4Y4Ee/IOBeKOM.

Bonpocsl

1 B 4ém coctout owwmnbka 3arapa Mo?
2 MpuseguTte npumepsl Ay6NMpoBaHUs BaXHbIX CUCTEM. 3a4yeM 3To penaetca?

1 TopMO3HOI KOHTYDP — THAPaBIMYECKUNA PUBOJ TOPMO30B. OOBIYHO OJWH KOHTYD NPHUBOAHUT B AeHCT-
BHE TOPMO3a NepejHUX KOJEC, a BTOPOM — 3aqHUX.

=
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SJIEMEHTbI
KOMOVHaTOPWKWA

YacTto npuxoauTcsa UMETb Aeno ¢ KomMbuHauusa-
MW, COCTaBNEHHbIMU U3 puUryp, Ymcen, cobbiTnit
win npeametoB. NMpeamMeToB MOXeT ObiTb MHO-
ro, HoO KOMOUHaAUMA N3 HUX HecpaBHUMO BONb-
we. Mx ObiBa€T Tak MHOrO, 4TO HEBO3MOXHO
ynopsaounuTb UanM nepecuymtarb uUx Henocpepg-
CTBEHHO.

MNepeuncneHmem n noacYEToM KoMOmHauuin ane-
MEHTOB pPa3HbiX MHOXECTB 3aHMMaeTcsl crneuu-
aNbHbIA pa3gen mMatemMaTukm — KoMBuHaTopuka.
B Teopun BeposiTHOCTEN KOMOuHaToOpuka npwu-
MEeHsieTCcs, Koraa coObiTUiA B CNy4alHOM OnbITe
O4€Hb MHOI0 U UX HEBO3MOXHO BbINUCATb UNKU
Jaxe npocTto nepewvcnuts 6e3 cneumanbHbiX
METOLO0B.

59 KomGuHaTopHoe npaBuno
YMHOXEeHUs

60 NMepecraHosku. MakTopman

61 Yucno couetaHumn
n TpeyronbHuk lNMackansa



HNmes pgeno ¢ GoNbIIAM KOMHYECTBOM dUHCeJ, (GUTYpP, COOBITHA HMJIH NPOCTO NPEIMETOB,
YacTo NPUXOJUTCA COCTABIATHE U3 HUX pPa3/IMYHble KOMOMHAIIWH, KOTOPBIE COCTABISIOT HO-
BOE€ MHOKECTBO.

OTH KOMOMHAIMM TPYAHO YIOPAZOYHUBATH WM NEPECYHTBLIBATH HENOCPEACTBEHHO — WHX
OYeHb MHOTO. Hy)XHO HAYyIHTHCA MEePedHCIATE KOMOWHANHH TaK, YTOOLI HE 3alyTaThCcd, He
3a0BITH HM OOHOM M HEe NOCUHUTATH OAHY H TV Ke IBaKJbI.

Meroabl HmEPEUYHCIEHHS M VIOPAJOUHMBAHUA MHOMKECTB, COCTABJIEHHBLIX W3 YHCEN, (QUTYD
HIH OpegMeTOnB, H3YYawTCA B crIenmanbHOM paspene MaTeMaTHKH, KOTOphIﬁ HA3BIBAETCHA
xomMOuHaATOpHKA. THnmunoili 3amaveii KOMOWMHATOPHKH HABIAETCS NepedHCIeHHe KoMOWHA-
O, COCTABICHHBIX W3 HECKOJBKHUX ITPEIMETOB.

B Teopum BeposATHOCTE! KoMOMHATOpHMKA NPUMeHAETCA TOINA, KOTHA CAYYaWHBIA OIBIT
ODIIMPHEBIH M KOMWUYECTBO COOBLITHII B HEM HACTOJIBKO BEJIHKO, YTO HX HEBO3MOYKHO BBINH-
caTh WJIH AajKe TPOCTO NEepedHcJIuTL 0e3 MPHMeHeHH: CHelHaJTbHBIX MEeTOJOB.

@ KomOuHaTopHOE npaBuji0 YMHOXEHUs

B rmase VI1I (n. 35%) MBI HO3HAKOMMWJIMCHL ¢ NPaBHIOM yMHO:eHHs. Hanmomuum ero.

@ KomGuHaTopHOe npaBuno yMHOXeHUsi. ECM MHOXeCTBO A COCTOMT U3 n 3neMeH-
TOB, 3 MHOXeCTBO B — W3 k 2NeMEeHTOB, TO MHOXECTBO BCEeX YNOpsOo4YeHHbIX nap
(a, b), rne a€ A, b € B, cCOCTOUT U3 nk 3NEeMEHTOB.

INNPUMEP 1. IlpegmonoykmM, 9TO ecTh Desblii xmeb, uépHBIE Xn1eb, celp, Koimbaca m Bape-
Hbe. CKOJBLKO pasHbIX OyTepOponioB (XJ1e6 M YTO-TO OZHO CBEPXY) MOMKHO IIPUTOTOBHTH?

Bemumem cHagana Oyrepbponsl ¢ Geawsim xymebom. Bro Gyrepbpon ¢ cwipom (BC), ¢ xom-
bacoit (BK) w ¢ Bapeabem (BB). Cronbko ke OyrepOpoioB MOMKHO HPHIOTOBHTH M C YEp-
HeIM xaebom: YC, YK u YB.

Bcero momyuaercs 6 pasHex OyrepbpomoB. 9TO WHCIIO MOMKHO HAWTH C IIOMOINBIO IIpa-
BHJIA YMHOMKEHH.

B nasHOM caydyae y Hac aBa Buaa xiueba W Tpm BHUpaa ponojHeHWd K xneby. IMonydaer-
ca: 2+ 3 = 6.

Taxoe xe TpaBHIIO AEHCTBYET, €CJIM HUMEITCHA MpPeaMeThl TPEX mim Dojiee THIIOB.

@ KomGuHaTopHOE NpaBMno YMHOXEHUS 418 HeCKCNbKuX MHOXecTB. YTo6bl HaiiTh
YUCNO BCEX YNOPsiOYEHHbLIX HAbOPOB 9/1EMEHTOB TPEX Wan Gofee MHOXECTB, HYKHO
NeperMHOXUTb KOMMYECTBa INEMEHTOB B 3TUX MHOXECTBax.

IlogcHAM TTO EPSBANIC D& DEANMCPS — ICPSCYITACM TCCYASPSTBOEHLIC DCTIICTRAIECH
Hble aBToMobOuJIbHBIe HOMepa B HoBocubupckoit obnacru.

[IPUMEP 2. TocynapcTBeHHBIE perducTpalMOHHBIE ABTOMOOWILHBIE HOMEpA COCTOAT U3
6yxBBI, Tpéx nudp, ené aByx 6ykB W HoMepa permoHa. BykBrl m nmudprl MOTYyT HOBTO-
paATbeA. Bykeel Gepyrca mHe Bearme. MoskHO mMcmois3oBaTh Toabko 12 6yks: A, B, E, K,
M, H, O, P, C, T, ¥, X. (ITouemy umenuo atu 6yksbi? Ilonpobyiitre moramareca.) I{udpsr
MoxHO Opathk a0bbie — or 0 go 9. Homep permona ma aBromobunbHoM HOMepe B Hoso-
cubupckoil obimactu mMoker ObITE 54 mim 154.

CKOJNIBKO BCETro MOMKHO COCTABHTH PETHCTPAIIMOHHEIX HOMepoB aiasa aBromMobmneir B Ho-
BocHOHpCcKO obmacTu?

Bex
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Bygmem paccy:kgark Tak ke, KaK M B TPEABIAYIIEM TpPHMepe: NEepBYI0 OYKBY MOMXKHO
B3ATh, onHy u3 12. Ilepsyro mmppy Gepém ommy us 10, BTOpy®o — cHOBa omHy u3 10
u Tperbio — cHoBa oxHy us 10. 3arem gBe OykBbl moxapsin. Kampas Bbibupaercsas us
12 paszpemiénnbix 6yxB. VI makoneln, Homep permoHa. OH MOXKET OKa3aThCAd OAHHUM U3 JABYX.

12-10-10-10-12-12-2=2-10%-12° = 3 456 000.

Homep permona He nmpucBamBaeTcs IpPousBoJsibHO. CHavana BCeM HOBOCHOMPCKHM aBTOMO-
OmyiaM mpucBamBanu HOMep 54, mockonbsky HoBocuOmpckas obsacts siBigerca H54-mM cyOb-
exrom Poccmiickoii Penepanmu. BmocneacTBuM, Korja 5TH HOMepa ObIJIM WCYEpIIaHbBI, CTa-
au paBathk HOMep 154. BosmosxkHO, cKOpo 1orpedyiorcs HoMepa 254 wnu 754.

@ Bonpocsbi

1 Chopmynupyiite KOMOMHATOPHOE MPaBuN0 YMHOXEHUs1 ANs noacyéra ducna kombu-
Hauui NpeaMeToB [ABYX MHOXECTS.
2 ChopmynupyinTte KOMOUHATOPHOE MPABUNO YMHOXEHUst A1 HECKONbKUX MHOXECTB.

@ 3apadvl

139 Ckoapko MOKHO COCTABHTHL Hap, BHIOHpAd:
a) mepBL i mpeameT u3 4, a BTOpoH m3 8 IIpeamMeToB;
6) mepBEiii mpeamer u3 6, a BTOpodl w3 3 IpPeAMETOB;
B) mepBh# mpeamer u3 15, a BTopoi u3 12 mpeameros;
r) mepBurid npeaMer u3 10 mpeaMeToB, a BTOPOH M3 BCEX OCTABIIMXCS IIOCHE BBI-
6opa nepsoro npexamera?

140 CkonbKo MOKHO COCTABHUTH TPOEK, BhIOMpAas:

a) mepBb ¥ npeaMer u3 4, BTOpol U3 8, a TpeTHU U3 O IIPEAMETOB;

0) mepBbui npeamer u3 7, BTopod us 4, a TpeTwil us 9 npeaMeTros;

B) mepBb.# mpeamer u3 o, Bropoi us 13, a Tpermii u3 21 mpenmera;

r) nepBBHIM IpeaMer U3 8 IpeAMETOB, BTOPOW M TPETHH U3 OCTABUIUXCH IIOCJIE BbI-
6opa 1pegbpIgyuEx?

141 B mxone ectb Bce kmaccsl — ¢ 1 mo 11. Kaskaerii u3 HUX HMeeT AOIOTHHUTEIb-
gy Oyxksy A, B, B, I' mnu JI. Hanpumep, xmacc 1A, 7B u 1. n. Croapko Bcero
KJIACCOB B 3TOM I1mIKoje?

142 B aBromMaTHyecKHMX KaMepaX XpaHEHHMs Ha KeJe3HOJOPOKHBIX BOK3ajaX INpHMeH:A-
erca mupp, KOTOPHIH COCTOUT M3 OAHOU OVKBBI M Tpéx nubp. ByksBsl Gepyrcs ot
A 1o K, uckmouas 6ykser K u M, a mudpsr moryr 68rrs mobrima — ot 0 mo 9.
Hanopumep, J[195.

CKOJMBKO MO’KHO COCTABUTH PAa3JIMUHBIX IIHGPOB?

143 Ha geHb LiKoabi Kamhad JLenOdRa idGAapdida KamAoMy MaabihKy GTRDBITRY,
a KaKIblil MaJIbUYMK IMOHAPUJI KasKJIOM JleBOYKe IBO3AUKY. dero O6bwio Gojsbuie —
MOAAPEHHBIX OTKPBLITOK WJIN MONAPEHHBIX I'BO3AHUK?

144 Cocrasnsiorcs pasnuunble nocienosarenbHocTH u3 mudp 0 u 1 (IBOMUHEBIE mOcCJe-
AoBaTedbHOCTH). CKOJIBKO CYIIeCTBYeT ABOMYHBIX IIOCJIENOBATEIBLHOCTEH IJIHHEIL:

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

145 Ha npuéme B TOCONBCTBE BCTPETMJIHMCH B JeJeTaliy, B KaXKAOH M3 KOTODBIX ObI-
JIO HECKOJBKO auiuiomaroB (6oabime oxHOro). Kaskaplil auIiuioMaT OJHOM meera-
MU MOKaJ PYKy KaKJAOMy AunjaoMaTry Bropo# aeseranmuu. CKONBKO OBLIO YJIEHOB
B KajKJOW AeJieranyuu, ecJd Bcero mpomsonuro 143 pykomoskaTus?
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Viaszanue. Ecau B mepBo# jgeneranuum OBIJIO X AWIUIOMATOB, a BO BTOPOM — U,
TO BCEro pykKomoskarwii 010 xy. Ymcao 143 MOKHO pPasIOKHTHL HA HATYPaJbHBIE
MHOKHUTENMU AByMA crnocobamu: 143 = 1 - 143 u 143 = 11 - 13.

146 Bakabple naHHBIE B KOMIBIOTEPE UYACTO 3aIIMIIAIOT mapogeM. [[aa maposis MOKHO
HCIOJIL30BaTh OOoJIbIIMEe YW MaJjble JaTWHCKHe OyKBbI, IU(MpPbI, HEKOTOpPbIe 3HAKH.
Bcerc paspeménasix cumBosioB 92. CocraBbTe YHMCIOBOE BhIpa)keHue AJa 061mero
YHUCJIA BO3MOJKHBIX TIAPOJIeH, cOCTOAINNX u3 8 cHMBONIOB. Ilomb3ysick KaabKyJIsTO-
POM, BBIYMCIUTE NPHUOJMIKEHHO €ro 3HAYeHUe.

@ MepecraHoBku. Paxkropuan

ITogcuuraeM, CKOJIBKO CYyIIeCTBYeT Pas3HBIX CHOCOOOB IIOCTPOHMTH TPEX YeJIOBEK B Ie-
perry. BocmonbpsyeMcs KOMOMHATOPHBIM IIPABUWJIOM YMHOXKeHHsA. Ha mepsoe MecTo MOMKHO

HOCTaBHTH JI000r0o W3 Tpéx uenoBex. Ha BTOopoe — mioboro m3 aAByx ocraBmmxcsa. W Ha
MoCJIeJHEE MECTO MOYKHO IIOCTABHUTH TOJBKO OJHOTO OCTaBuIerocs dejnoseka. I[lepsoro gemno-
BeKa MOYKHO BbIOMpaTs Tpems crmocobamu, BTOPOro — ABymsa conocobamMu, a TpeTbero —

ONHUM-€JUHCTBEHHBIM CIIOCOBOM.
Takum obpasom, Mbl moayumau 3 - 2 -1 = 6 cmocob60B mepecTaHOBKH TpPEX ueaoBexk. Ha
pucyake 50 moxasaHBI BCe 3TH CIIOCOOEI.

o A. B ) o ) 5 %
“ LS : -
AHppenn bopuc Bnagumup Bopuc Bnagumup AHapein Bnapumup Asppenn  Bopuc
w4 =] B ,B 3 -} (=) B 5
“ : & :
s 4 £ 1.
o { \ / z
oo ] ¢ ¢ !
» =p .
Angpein  Bnapgumup  Bopuc Bopuc  Angpen  Bnagumwup Bnagpumup Bopuc  AHgpeit

PucyHok 50

Ecim nromeilr gyeTBepo, TO MEPBBI HOMEDP MBI MOKEM IPHCBOUTH JIOOOMY M3 4YeTBEpPHIX,
a OCTABILIMECS HOMEPa PACUDNEIANUTE IMECThH) CrecnfamMmp Mexny Tpems ncrasmmmpes, [To-
ayuaeM 4 - 6 = 24 coocoba mymepanuu. Ocraércsi HAOOMHHUTH, 4TO 6 MBI mojnydanwm Kak
3-2*1.

ITpomomkas paccy:KAeHUs TeM Ke crnocoboM, MBI OOHADYKUM, YTO €CJIMA JIKoJeid, HalpH-
Mep, ceMepo, TO M3 HUX MOXKHO cOCTaBUTb 7 6-5-4-3 21 = 5040 pasnuuHpIx nepe-
CTAaHOBOK.

lNMepecTtaHOBKOW 13 n NpPeaMEeToB HasbiBaeTcs /obon crnocobd Hymepauuu 3Tux
npeaMeToB (cnocob nx pacnonoxeHus B psg).
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0606mM moJydYeHHBIe pesyabTaThl. ECIH ecTh n MpeaMeTOB, TO YHCJIO cITocobOB mepe-

HyMepoBaTh ux pasgo n-(n—1)-(n —-2)-...-3-2-1.

dakTopranomM HATVPANLHOND YUCNA N HAABIBAGTCH MDOU3RENEHUe RCPX HATYNAMkHKIX

yucen ot 1 go n. O6ozHa4aetca dakTopuan n!:

nal=14+*2-3 " ... *l{n—1) - n.

,D;JI.FI TOTO YTOOEI B PAa3IHIHBIX cboplwynax He geyiaTh HCKIKYeHHA OJIA YHCJIa 0, OpuHA-

To comtamenue 0! = 1.
ITonyuaercs, bl JOKA3AIH TEOPEMY.

@ Yucno nepecTaHoBOK n MNpeaMeToB pasHo nl.

IIpuBegém Tabmmny daxropmamos or 0 mo 10.

Tabnuma 2. daxkropuansl yucen or 0 mo 10

n 0 1 2 3 1 5 6 7

n! 1 1 2 6 24 120 720 5040

8 9 10

40320 362 880 3 628 800

@axropuan n! OGbICTPO pacTéT ¢ YBEJIHYEHHEM 11.
ITosromy gaske pna 10 mpegMeToB IEepecTAHOBOK OYE€HD
MHOTO H BBIIHCAlb BCe MPAKTHYECKH HEBO3MOKHO.

® Bonpochsi

1 YT0 Tako= nepecraHoBka?

2 Y710 Takoe dakTopuan HatypanbHOro 4yvcna?

3 Yemy paLHO 44CNO PasUYHLIX MNEepecTaHoBOK U3
n npegmertos?

4 Yemy paeeH daktopuan Hyna?

@ 3apavn

B anekTpoHHbix Tabnuuax dak-
TOopwasbl BbIMUCASIIOTCS C  MO-
MOLLIbIO hYHKLMN

BAKTP()
Je =OAKTP(CB)
£ D

“Yucno Paxropuan
11 38916800
12 479001600
3 6227020800
14 87178291200

147 Cama, Bana u Ilers momyummm momepa 1, 2 m 3 aisa yJacTus B COpeBHOBAHMAX.
ITepeueprure Tabmuny 3 B TeTpaJk ¥ 3aIUIINTEe BCEe BO3MOKHBIE cIOocoOBI pacmpe-

AeJIEHHA 3THX HOMEepPOB MeXAy Yy4HYacTHHEaMH.

Tabnmuma 3

Cama
Bana

Ilera

1-it cnmoco6 2-it cmoco6 | 3-it cmocob  4-#t cmoco6  5-i1 cmoco6 | 6-it cmoco6

SNEMEHTbI KOMBUHATOPUKH
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B aBTOCEepBHC OZHOBPEMEHHO NPHEXAJIH 3 MAIIWHEI Ans pemoHTa. CKOJBKO cymie-
cTByeT cocobOB BEICTPOHTE HX B odepejb HaA obciay:kHBaHME?

CKOIBKO ecTh cmocoBOB pasfaTh MATH XOKKeHMCTaM HoMepa ¢ 1-ro mo 5-id?
VuacTHHKH JIBDKHBIX COPeBHOBAHHH cTapTyioT ¢ mHTepBasoM B 30 cexymx. UYrobur
ONpeLeNnTh MOPANOK CTAPTA, CIOPTCMEHBI TAHYT KpebOHil, ompenedioluii HOMEpP
crapra. CKOJIBKO CYIIECTBYET PA3JIMUHEIX IMOCIEJ0BATEIBHOCTEH BBIXOAA JIBIZKHHUKOB
Ha CTApT, €CJIH B COPEBHOBAHUAX NPHUHHUMAIOT ydacTHEe:

a) 6 JNBEDKHUKOB; B) 10 nBUKHUKOB;

6) 8 .IBIKHHKOB; r) k npiRHUKOB?

CKONBKO pasIHYHBIX HOCHefoBATeNbHOCTEH (He 06f3aTeNIbHO OCMBICIEHHBIX) MOMK-
HO COCTABHTEL U3 GYKEB cJyoBAa:

a) yueOHHK; B) (houaps;
6) aBrop; r)* 6abyun?
Brruvcnure sHadenue apobm:
5! 7! 10! 100! 15! 12!
) 3¢ ©) 5 B) 81 ™ 901 181 2r ©) 31 or

BeimumnTe Bce HaATypaJbHBIE AenuTenn umciaa: a) 4!; 6) 5l

Hoxa:xuTe, uTo ecnu n < m, To m! gemmrca Ha n! Gez ocrarka.

B xnacce 30 uwenosex. Cpeam HHX HeT ABOMX oamHaKoBoro pocrta. Ilo Komamne
VUHATENSA (PU3KYJIBTYPBI OHH BHICTPAHBAIOTCA B OJHY IIEPEHTY B CIYUAlHOM MOpPSI-
Ke. HaiiiuTe BepOATHOCTh TOTO, YTO OHH BCTAJIM MO POCTY.

B crpaxoBoii KOMIIaHMH NPOXOAWUT peKJaMHadA AKIMA: KOMIBIOTEp ciaydailHbIM 06-
pasoM BeiGmpaer aBTOMOOHMJILHBIN HOMEp, H Baaje/ell aBTOMOOHIA ¢ TAKHM HOMe-
POM moamy4daeT CEHIKY. HBﬁﬁHTB BEpOATHOCTL TOro, YTO CHACTIHBBIM OKAMXETCHS
HoMmep «B 845 MA».

Kakosa BepoATHOCTHL TOTO, UTO CPeAH IIOCHEJHHX YeTHIPEX mudP B CeMH3IHATHOM
HOMepe TenedoHA ecTh HMHdpa 87

HaiinuTe BEpOATHOCTH TOTO, YTO TPEX3HAYHBIA HOMED CIYYaidHO IIpoe3xarome
MHMO MAaIIHWHBI cocTouT u3 mudp 0, 4 u 5, BEATBEIX B HPOM3BOJILHOM IODPAILKE.
Haiigure BepOATHOCTH TOr0, YTO CpeAu TPEX mocienHux nudp caydallHOro Telie-
GoHHOTO HOMEpa He OKAMeTCH:

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

6) mudppsr 2; r) mudpp 2, 5 u 7.

RS_K.O‘B& BEPOATHOCTL TOTO, YTO Cpenit IIOCHeOHHX Tpé}( ]III(I]p CJTy"IB.ﬁ'HDI‘D Tejne-
(oHHOTO HOMepa:

a) BerperATea mudpa T;

6) BcrperuTesa mudpa 2 wam mudppa 3;

B) BCTpeTHTCA XoTA ObI ogHa w3 mudpp 4, 0 wmm 1;

1) 6yzmer xotsa OBI omHa W3 muepp 1, 2, 4 w 9?7

JHecaTs MKOJIBHUKOB B CAYYAaliHOM HOpPAAKe 3aXoAAT Ha sk3ameH. Kakaeri us
HHAX HasbplBaeT (damMmnuio (ogHOoMamunbnes Her). [Ipemcemarens sk3aMeHaIHOH-
HOH KOMHCCHM 3alHCBIBAeT Ha JIMCTOYKe (PAMHJIMM B TOM MOpAJKe, B KAKOM
BXOAAT MKOALHUKH. HailiiuTe BEepoATHOCTHL TOro, 4To (PAMHIMH OKaMKyTCA 3a-
IDHCAaHBbI:

a) B andaBUTHOM TOPAIKE;

6) B mopsake, obparHom andaBETHOMY.

FNABA XIV.



162 V¥ Baxrépa B KoMHaTe flocKa ¢ Kpioukamu. Bcero 12 kpioukoB, a Ha HuX 12 Kiio-
E yeit. Jlocka ymama W KJIOYM pacChIIaJvch. BaxTép cobpas KJIOYH W PasBeCHJI HX
B caydaifHOM mnopsjake. KakoBa BeposAITHOCTH TOTO, 4TO:
a) Ka'KAbIA KJIIOY BHCHT Ha CBOEM KpPIOYKE;
6) xoTs1 HbI ONMH KJIIOY BUCHUT HE HA CBOEM KPIOYKE;
B) [Ba OpPEAEeNEHHBIX KJII0Ya HEepenyTaHbl MECTaMH, a OCTaJIbHbIe BHCAT HA CBOUX
KpIO4Icax;
r) POBHO OAWH KJIIOY BHCHT He HA CBOEM KpIOYKe, a OCTAJBHBIE — HA CBOHX.
163 Cnoso «AIIEJIBCUH» manmmcanm Ha TOJOCKe KAapTOHA W pPas3pe3aNd IOJOCKY Ha
OykBBI. JleBouka, mrpasi, BEIIOKMIA OYKBBI B PAA B ciaydaiHOM mopsiike. Haiimm-
T€ BEPOATHOCTH TOro, 4yTo moinyduioch ciaoBo «CITAHUEJIb».
164 Hajinure BepoATHOCTL TOrO, YTO CPEAM IOCIEJHMX UeTHIPEX nudp caydaifHoOro ce-
MHU3HAYHOro TenedOHHOTO HOMEpa ecTh POBHO oxHa nudppa 1 u posBHO omgHa mud-
pa 7.

@ Yucno covYeTrtaHU U TPEYroJsibHUK
NMackansa

INPUMEP 1. /I3 Tpéx MIpoOKOB, 3asiBJIEHHBIX HA TeHHHCHBIA MaTd, HAJO BHIOpPaATh ABYX
JUIA BBICTYILJIEHMA B IapHOM paspsze! (HopAHoK MIpoKoB He BakeH). CKONbKUMU crocoba-
MH 3TO MOYKHO CJeaTh?

Pemenne. O603HaumM HrpoKoB pasamuyHabiMH OyxkBamu A, B, C m BeimmmemM Bce BO3-
MOJKHBIE KOMOMHAIIMH:

AB AC BA BC CA CB

Crauana mbl Gpanm urpoxka A m nobaBisiim K HEMY B Iapy emié OAHOTO M3 ABYX OCTaB-
mmxcss UrpokoB. Tax monyumamces mepBble aBe mapsl AB m AC B Hamewm cmmcke. 3aTem
MBI B3SJIA MrpoKa B M K HemMy HOOaBISANIM ONHOrO M3 ABYX ocTaBIImxcsA. Tak MOJYyYMINCH
mapsl BA u BC. Haxkonen, nepsbiM nocraBmwiu urpoxa C m pobaBisim K HeMY OZHOIO H3
ocraBmuxca Urpoxos. Ilomyumnu mociaemume ase napsi CA u CB.

OpHAKO Cpead TOJYYEeHHBIX TAKMM 00pasoM KOMOMHALIHMHN IOJYYHJIHCH IIePEeCTAHOBKH OJ-
HOM ® To# ke mapsl. Hanpumep, AB m BA — aro ogHa m Ta ke mapa. CoBmagamoT U ApYy-
rue napsl: AC u CA, a rmaxixe BC u CB. Takum oO6pasom, Bcero pasjiuyHbLIX IIap TPH:

AB AC BC

Ob6mee umesro xombuumanmuit 6yxkB A, B n C coxpartmwiocsk B 2 pasa. JT0 IPOU3OULIO TO-
TOMY, UTO M3 JIByX PA3HBIX OYKB MOKHO COCTaBHUTH DOBHO JBe Ie€pPeCTAHOBKH.

INPUMEP 2. CxonpkumMu cmocobaMyu MOKHO BBIOpATH ABYX HMIPOKOB W3 UETHIPEX 3afAB-
JIeHHBIX Ha MaTd?

Pemenue. O6osnauum urpoxos A, B, C u D. Hayném, Kak U B IpeAbIAYIEM IpUMEpe,
cocraBiaATh napbl. IlepBoro mrpoka MbI MOKeM BBIOpATh 4eThIpbMA crocobamu. Bropeim
K HEMY MBI MOJKEM B3ATH JIIOOOT0 M3 OCTABIIHXCS TPEX:

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

1 -
IlapabIit paspsag B OOJNBIIOM TEeHHHCE — 3TO Hrpa «JBOe Ha JBOE»: Mapa UI'POKOB MIpaeT MPOTHUB
napsl CONePHHUKOB.

]
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TIMomyunnocs 12 xombumammit. [Ipm sroM, Kaxk W B mpemslAylieM OpHMepe, Kaskaasa IIa-
pa mocudMTaHa ABaxkAbl. [loaToMy pasnMuUHBIX map Bcero 6:

AB AC AD BC BD CD

Yucno cnocoboB, KOTOpPLIMW MOXHO BbiOpark pPOBHO k& nNpeamMeToB W3 MHOXEeCTBa,
B KOTOPOM n MpegMeToB, Ha3biBaeTCHd YMC/IOM coveTaHuih M3 n no k v obosHaua-
etcs CF (ymtaetcs «ud M3 3H No Ka»).

Jlo cux mop MBI YCTAHOBHJIH, TTO Cﬁ =3u Ci = 6. Kax 6prTh B Apyrux cayqasax?

Ecou uwumcsio n HebGomsmoe, To umeno couetanwii C¢ MOIKHO B3ATE W3 TPEYTOJILHON
TaGIMIBI, KOTOpas HasbiBaeTcsa TpeyroabHmkom Ilackamsa’.

O6pruno TpeyronsHuk Ilackans usobpakaior B BUAe paBHOOeIPEHHOIO TpPeyroJibHHKA,
HOYTOMY CTOJIOIEI B TPEYTOJALHHKE MOJyYaloTesa HakjJoHHBIE. Ymcmao C, CcTOHT B n-il cTpOKe
# B k-M cronSue. Hanpumep, uro6sr Haitn C§, MOCMOTPHM, KAKOE UHCJIO CTOWT Ha Tepe-
ceuyeHnH 6-it cTpokn m 4-ro cronboa. dro ymesmo 15. 3Hagwmr, C'é = 15 (puc. 51).

Yro6bl HaT uMCNO coueTta- ; ! ; 4_KewonCen,
HWIA C NOMOILLIO 3NEKTPOHHON
Tabnuupl, Y,106HO MCMONL30- 1 2 1
BaTb (pyHKUMIO 1 3 3 1
YUCTIKOMB() 1 4 6 4 1

- Jx  =YUCINKOMB(E3:E2)
1. "% o1 g5 el 91 F

0 . F 1 8 28 56 70 56 28 8 1
K 4 1 9 36 84 126 126 84 36 9 1
N 9 1 10 45 120 210 252 210 120 45 10 1
C(N.K) 126

PucyHok 51. TpeyronsHuk lNMackans

@ Crontusl 1 CTPOKM TpeyronbHuka lNackans HyMepyloTCsi Ha4yuHasi C Hyns.

n!

Eci 9Mcno n BeaWKo, TO Jy4IIe MoJgb3oBaThes opmyrmoi CF = m
TN —

I[IPUMEP 3. Haiiném Cj.
. 4 9! 9! 9-8-7-6
Pemrenne. (lo ¢popmyne monyuaem Cy = 10— = sl 12384" 126.
D10 Ke 3HAYEHHME MOMKHO HAUWTH B TpeyroabHuke I[lackansa (cMm. puc. 51) Ha nepeceueHHH
9-ii crpoku u 4-ro cronbua.
Bri, HaBepHOe, ofpaTHIH BHHMaHHe HA TO, YTO KaXKJad CTPoKa TpeyroiabHEHKa [lackamnsa

HAYMHAETCA M 3aKAHYHBAETCA €JHHHIEH. JTO He CIyJYAHHO: C‘,], = 1, NOCKOJBKY BHIOpATH
0 mpegMeTOB MOKHO eIWHCTBEHHBIM cIlocofBom.

' Yuenopoit TpeyrojJbHUK, CONEPKAINI YHcla coYeTaHUil, U3BecTeH No Kpaiineil mepe ¢ X B. B apa6b-
CKHX TpyZax oH noaeiaserca He momke XII . B HMpame ero HaseBaloT TpeyroJasHUKOM Xanama,
B8 Kurae — tpeyronsuukom flua Xypsa. Mer HasesiBaeM 5TOT TpeyroibHHK TpeyroasHuxoMm [lackans
[0 UMeHH (ppaHnysckoro yuéHoro Biesa Ilackans, xoropeiii B cepeamuae XVII B. nuagan «Tpakrar ob
apudMeTHUECKOM TPEeyroJbHHEKe», Ijje moApobHOo ommcan ero cBoMcTBA.

[
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Tax xe C: =1, IIOTOMY HYTO Bblﬁpa'!'b BCe€ N IpeaAMeTOB H3 71 HMEIINHUXCSA MOMKHO TOXKe
TOJIBKO OAHHM CIOCODOM.

@ Bonpocsbi

1 Y10 Takoe 4MCnNo coyYeTraHuin?
2 Kak 0603Ha41Tb 41UCNO coveTaHuini ua 6 no 5?

@ 3apauv

165 Haiigure:

a) Ci; 6) Cs; B) C7; n* Ci; m)* Cla; e)* Cia.
166 CpaBauTe umcna:

a) Ci u C3; 6) C7 u C% B)* C3 m Coy; r)* Cip m Ci,.
167 Haiinure 3nauenue:

a) C3; 6) Cs; B) Chs; r) Cii; 1) Chos; e) Cioi-
168 Ckonpko cymecrByer crnoco6oB BeIOpaTh OAMH OOBEKT M3 COBOKYIHOCTH:

a) 50 npenmeTos; 0) 67 npenmeros?
169 Ckonpkuvu cnocobaMu MOMKHO BHIOPATh:

a) 49 npenvetros us 50; 6) 64 npeagmera us 657
170 Cronpkmvu crnocobaMM MOMKHO BBIGPATH:

a) 7 openmeroB us 9; B)* 4 npeamvera n3 12;

6) 2 npeamvera us 6; r)* 5 npenmeroB us 13?

~J
—%

Ckospkumu cnocofaMu MOXKHO 0TOGpaTh CTAPTOBYIO IIECTEPKY HIPDOKOB B BOJIEH-
60JIBHOM MaTde, €CJIH BCEero B KOMaHJe:

a) 10 urpoxos; 6)* 14 mrpoxos?

72 TlpegnpuHHMAaTe b XOUeT OTIPABHTEH PeKJIaMHbLIe OOLABICHHA B 3 razeTsl. CKOIE-
KAMH crnocobaMu MOKHO BbeIOpaTh 9TH 3 raseTsl H3:
a) 6 raser; 6) 7 raser; B) 10 raszer?
CKOJIBKO CYIIECTBYET CIIOCOOOB COCTABUTH ABOMYHYIO IIOCHENOBATENHHOCTH M3:
a) 5 eguaun U 4 HYJIEH; B) 2 HyJeid u 8 enuHUI;
0) 3 eguuun u 7 HyJIe; r) 5 HyJieil U 5 egUHHI?
74 CKoOIBKO CyLIeCTBYeT IIOCJIeN0BATeIbLHOCTeH U3 mecTH GYKB, B KOTODBIX:
a) Tpu OykBbl ¥, ocranbHbie OykBbl H; a) 6)
0) oaTs JykB ¥, ocranbHbie 6ykBel H? A

~
(4]

Myxa monsér mo NpoBOJIOYHON peléTke 13
TOUYKH A B Touky B (pumc. 52), asurascs

BCcé BpemMsa BHOpaBo wuam BHU3. CKOJBKO A
pasJIMYHLIY M2DIIPYTCB MOxiteT Chdpars I
myxa?

Vikasarnue. B cayyae a), kak 6bI HU II0JI3-
Ja MyXa, OHA JOJUKHA cAelarsh Bcero 6 ima-
ros: Tpu mara Bupaso (II) m Tpum 1mara
BHU3 (H). Mapmpyr MyXu# MOKHO 3alMCaTh B B
B BHUJE IIOCIENOBATEJbLHOCTH WIECTH OYKB. PucyHok 52
Hanpumep, ITHITHHII.

Takum o6Gpaszom, BOIPOC CBOAHUTCA K TOMY, CKOJIBKO CYyIIECTBYeT CIIOCOGOB paccra-
BuTH Tpu OykBEI Il B mociemoBaTenbHOCTH HIECTH OYKB.

§. €. §. & 6. &
~
(4]
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CKOJBKO CYIIECTBYeT IOCJHefOBATeJbHOCTEH, B KOTOpPHIX 4 OYKBEI ¥, a OCTaJlbHBIE

6yxeel H, ecim Bcero B mociefoBATENBEHOCTAX:

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

B norepee pasbIrpbIBaeTCs HECKOJIBKO BBIMTDBIITHBIX HOMEDPOB M3 OOIIEro KOJIWYEecTBa

HoMeDOB. CKONMBLKO BCero cyuecTsyer KOMOMHANWN BBHIMIPBLINTHLIX HOMEDPOB, eCiu:

a) pas3pIrpbIBAIOTCA 5 HOMEpoB u3 36; 0) paseirpsBawrca 6 momepoB us 497

Opso Bpemsi Obula momynasipHa Jjgorepes «YecrHasa urpas. B Oumiere sorepenm mme-

erca 20 zakpweITEIX 6ykB, poBHO 10 W3 Emx — Oykeel ciaoBa «ABTOMOBWJIb».

ByxBr1 pasbpocansl cinydaiiEeiM ob6pasom. Ilo mpaBmmam Jnorepem, ecim Biajgeser

Omnera, oTkpbiB poBHO 10 OyKB, orKpoer Bece OykBhl cinoBa «ABTOMOBWJIL», To

OH BBIMTDBIBAET MAIIUHY.

a) Croubro Bcero cymecrsyer crnocobor orkpsirs 10 6yxs?

6) Crompko cymecreByeT cunocoboB orkpeire 10 6ykB Tak, 4TOOBI BEIHTDATE aBTO-
MobunB?

B) KakoBa BepoATHOCTE BBRIMIPATE ABTOMODHIE?

B rpynne naTek yenoBek: Bamsa, Cama, Mama, Tara m Kona. Ilo :kpebuio aBoe us

HUX BBIOpaHbl NexypHbIMH. Hailigure BepoATHOCTH TOro, 4ro aro Banma u Tansa.

B smmuke 4 kpacuHbIXx U 2 sRénTeiX duaykxka. U3 Hero maygauyy mssiiekaior 3 dnaxk-

ka. Kaxosa BeposTHOCTE TOTO, UTO Bee 9TH (QUIAKKH KpacHEIe?

Hna yuacTHA B TeNEeBUKTOPHHE CIyIaiHBIM o00pazoM BeIGHpAOT 3 HWIPOKOB H3

8 mperenmenToB. KakoBa BeposTHOCTHR TOro, uro OyayT BeIOpaHsl 1-#, 4-if m 8-i

HUTIPOKM?

B tupamxe norepem «Cnoprinotro» passirpeiBanmuchk 6 caydaiiHbix HOMepoB u3 49.

a) B kmHoxoMmeauu «Coopmioro-82» rnmaBHBIM repoii sauépkuBaer Homepa 1, 2, 3,
4, 5 u 6. Haiigure BepoATHOCTE TOrO, YTO B THpPA’Ke BBIMTIPAIOT HMEHHO ITH
IIe€CTH HOMEPOB.

6) KaxoBa BepoATHOCTH TOTO, UTO B THpPaske JIOTEPEW BBIMTpaloT HoMmepa 4, 28,
17, 8, 12, 32? Ommuaercsa JH OHA OT BEPOATHOCTH BBIMIpDhIIA KoMOMHammwm 1,
2, 3,4, 5 u 6?7

Ha pBepu ycTaHoOBNEH KOAOBBIM 3aMoOK ¢ kHonkamu. Ha xHonxkax wusobpakeHBI

madpper or 0 go 9. YrobBI OTKPEITE JBEeph, HYIKHO OZHOBDEMEHHO HAMKATE TPH

KHONKH HeM3BecTHOro HaMm Koja. HaiiuTe BepOATHOCTH OTKPBITH ABEPH C MEpPBOM

MONBITKA, HAYKAB TPH KHOINKH HayJady.

Ha kaumxuOU mnonke 6 pomManoB ¥ 4 MoBecTH, PacloOJIOKEHHbIE B CJAYYalHOM I10-

panke. C nonku cHanu 7 nepBBIX nonapummxcd rupur. HalanTe BepOATHOCTH TOTO,

YTO Pa IOJKEe OCTAJNCH:

a) TO.IbKO TIOBECTH; 0) TOJIBKO pOMAaHBI.

Vrwazarnue. a) OmemeHTApHBIM cobbITHeM 6yJeM cUYHTATE KOMOHMHAIIHIO H3 TPEX

OCTABiLHAXCA Ea NOAKe Kdhll. 3Cers TanhkX KomMGuaam:ii Cfo. CGOLITHIC «OCTARNTE

TOJIBKO MOBECTH» OIaronpuATCTBYIOT CE’ aJIeMEHTapHBIX COOBITHIA, MOCKOJBKY IIO-

BecTell Bcero 4.

WssectHO, 49TO TOCHegHHEe YeThbipe NUGPHI B CeMH3HAYHOM TeiedOHHOM HOMepe

HekoTroporo abomenra — 3To 1, 2, 3 m 4. Hafigure BepoATHOCTH TOr0, UYTO HOMED

okaHuHBaercs Ha 43 unm 34.

B naprum u3 15 peraneit 3 nmeranm GpaxkoBanHble. Ilokynmarens npuobpén 5 nera-

neit. HailiguTe BepoATHOCTH TOTO, YTO CPeAu HHUX:
a) HeT HH OfHOII OpaKoBaHHOIi; B) poBHO 2 GpaxkoBaHHEIE NETAJIH;
6) ecth xoTa Owl oxHa GpaxkoBaHHAN; r) poBEO 3 GpakOBAHHEIE AETAJH.

FTNABA XIV.



feomeTpunyeckas
BEPOATHOCTD

MHorpa cny4arHbid OMbIT MOXHO MpencraBuUTb
KaKk BblOOp TOYKM W3 HEKOTOPOW urypbl Ha
NIOCKOCTU WIN M3 NPOMEXYyTKa Ha nNpPsSMONn.
B Takom onbiTe Kaxaooe oTaenbHOe afieMeHTap-
HOe cCoObiTMe WUMEeT HYNeByld BEepPOATHOCTb,
noatomMy 00ObiMHbLIA cnocob noacYérta BeposT-
HOCTEn He noaxoaut. Ha nomowbs npuxoauTt
reoMeTpuyeckas BepOSATHOCTb.

MHTepecHo, 4TO B reoMeTpudecKkux Ccry4anHbixX
onbiTax yoobHO cuuTaTb, YTO COObITUE U pury-
pa — 3T0O OAHO U TO xe. BeposaTHOCTM Ha
MNJIOCKOCTU MU3MEPSAIOTCHA OTHOLUEHMEM nAaolia-
nen c¢uryp, Ha nNpsMon — OTHOLIEHWEM [OJNH
NPOMEXYTKOB.

62 BbiGop TO4YkM U3 puUrypbl
Ha MJIOCKOCTM

63 BbiOop TO4YKM M3 OTpes3Ka
M AYyrn OKPY>XHOCTH



@ Bbibop TO4YKM U3 PUrypbl Ha NNOCKOCTMU

BriBaeT Tak, 4TO KaKOW-TO OTHEJNHLHBIA NHUKCEeNh Ha dKpa-
He KOMIOBIOTEPHOI'O MOHUTOpAa HWIAM cMaprdgoHa IepecTaer
pa6orars. Torga Ha 9SKpaHe NOABIsIETCSA YEpHAsA TOUKA
(puc. 53). MokHO TOCTABHTHL BOOPOC O BEPOSATHOCTH TOTO,
YTO HEMCHPABHBIA IIMKCEJIb MOIAAET B OIPeAeJeHHYIO 00-
JlacTh 9KpaHa.

IMukceneit Ha dKpaHe MOKET OBITH OOJbllle MHUJUIMOHA.
PMcyHOK 53. Heucnpaguuﬁ Vnob6HO cuMTaTh, YTO MBI HMEEeM [AeJI0 C TOYKOH, BHﬁpaH-

NUKCenb Ha AaKpaHe HOH cJOy4JaiiHBIM 00pasoM M3 IPAMOYIOJbHHKA.
KOMMnblOTEpPA

IMPUMEP 1. PaccMOTpHM ONBIT: B3 IPSAMOYTOJBHHUKA CO
cTtopoHaM# 3 M 4 BBIOMPAIOT CAYYAWHYIO TOYKY (puc. 54).
KaxoBa BepoATHOCTH TOrO, YTO 39Ta TOYKA IONANA B JIeBBIU
4 HIJKHHAH KBaApaT co cropoHoi 17

B oroii 3amavye peusr HUAET O TAK HA3LIBAEMOW reoMeTpH-
YEeCKOM BEepPOSTHOCTH. OJIEMEHTAPHBIMHA COOBITUSIMH B 3TOM
3 CIYYAMHOM OIIBITE SABISIOTCS TOUYKH IIPAMOYyrodbHHKa. WX
0eCKOHEeYHO MHOIO, W BEPOATHOCTH BBIOpATh KaKAYI KOH-
*.G KPETHYIO TOYKY paBHa HYJIO.

+ @\ Mbl CTONKHYIMCb C ONbITOM, B KOTOPOM 3nemMeHTap-

3 Hble CODBLITUS UMEIOT HyNeBble BEPOSITHOCTWU, HO He
PucyHok 54 = ABJIIIOTCA HEBO3MOXHbIMW.

OnpefennTh BEPOATHOCTE COOBITHH B 3TOM OIBITE C IO-
MOIIBIO CYMMBI BEPOATHOCTEH BIEeMEHTAPHBIX COOBITHNA
Henb3sa. Hysken npyroi crmoco6.

Paccmorpum 6Gosee obmumit oneir. Ha nuockoctm pmana
durypa F, xoTopas mmMeeT HeHyJEeByI0O mjomans. W3 dury-
psl F BRIOMpAIOT ONHY CJIYyYaWHYI0 TOUKy. KakoBa BeposAT-
HOCTb TOr0, 4YTO BbhIOpaHHAA TOYKA IIPUHANIEKUAT GUry-
pe G, xoropas copep:xkurcsa B ¢urype F (puc. 55)?

OTBeT 3aBHCHUT OT TOro, Kak MBI IIOHHMAEM, UYTO TaKoe
«cJiyqaifHO BhIOpaHHas Touka». Eciam MBI cuuTaeM, 4TOo BCe
TOYKH JOJIKHBI <UMETh DaBHBIE MAHChI», TO HYKHO IpH-
HATHh CJHEAYIONIeE TPABUJIIO:

PucyHok 55

CD BeposATHOCTL CODLITUS «BbiOpaHHasa TOYkKa NMpUHAANEXuT durype (» NpSMo Npornopumo-
HanbHa nnowaan Gurypbl G 1 He 3aBUCUT OT pacnosioxeHus n dopmbl Gurypsl G.

Mgz 3HaeM HaBepHAKA, 4TO TOUYKa BeiOupaercs us ¢urypst F. ITosromy cobbiTHE «TOYKA
UpuHAANEKAT (urype F» sABAAETCA JOCTOBEPHBIM M €ro BePOSTHOCT: PAaBHA eAWHUIE:
P(F) = 1.

IIpu TakoM moAxoje Mbl, IIO CYTH JeJia, OTOXJAeCTBJseM (He pasjddaeM) cilyd4alHble CO-
ObITHUSI U TeoMeTpudYecKue (UIypnl, IOITOMY COOBITHE H COOTBETCTBYIOIIYIO eMy Gurypy
MbI GyZemM HaspIBaTh OAWHAKOBO. IlopBemém wmror.

==
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@ MNpaeuno BbIYMCIIEHWA reoMeTPU4ecKo BeposTHOCTH. [lycTb u3 durypsl F npous-
BOOMTCH CNyYaiHblil BLIOOP TOYkM. BeposaATHOCTh cobbiTusa G «BbIOpaHHasa Touyka npu-
Hapgnexut ¢urype G, kotopas copepxutca B ¢urype F», pasHa

Se

Sy’

roe Sy u Sg; — nnowagn ¢uryp F n G COOTBETCTBEHHO (nnowans ¢urypsl F OomkHa
ObiTb BoreLwe Hyns).

P(G)=

Bepuémeca k npumepy 1. Purypa F — mnpAMOYroJsHHMK co cropoHamMu 3 u 4 (cM.
puc. 54). Cnegorarensno, Sp=3 -4 = 12.

Keagpar (G, pacmosoKeHHBIH cJeBa BHH3Y B NPAMOYToJdbHHKe F, 10 YCIOBHIO HMeeT
pnuHy cropoHbl 1. Ilostomy S, = 1.

3HaYUT, BEPOSTHOCTH TOr0, YTO TOYKA momayia B kBagpat G, paBHa

P(G) = 22 - 1,
Sp 12

Pemaa Taxkume 3zazaum, MBI OpennojiaraeM, 4YTo <«UIAHCH J000W TOYKH ONHMHAKOBBI».
B OompmmmHCTBE 2NMyUaiHLIX ONBITOB BTO HE TAK, HO TPH ONPENeEéHHBIX YCIOBHAX MOJKHO
CUMTaTh, YTO HaIle NpeAnojoKeHre HeZadeKo OT MCTHHEL

PaceMoTpuM, HATPHUMED, CTPEIKA, KOTOPHIH MOMET MONacTh B JH000e MECTO MHUIIEHH.
OH crpensier He B CAydYaiiHOE MeCTO, a ILEJUTCHA. SHAYHUT, BEPOATHOCTL NOIACTH B I[€H-
TPaJbHBIH KPYI MHUIIEHH HECKOJbKO BBIIIE, YeM BEpPOATHOCTHL IIONACTH B TAKOH JKe Kpyr
IIe-To ¢ Kpao.

Ho npexncraBnm cefe, 4TO MHIIEHb MaJjia, CTPEJIOK HaXOOHTCA NajleKO OT Heé, a CiIy-
yaifHOe pacCeuMBZHHE ITYJIb BO BpeMA CTpenbObl BeJUKO (0OHO BBI3BAHO BeTPOM, OIIUOKOM
IpHIeJHBAHUA, PA3OTPEBOM DPYKEHHOTO CcTBOJIA U Apyrumu daxropamu). IIpu arux yemo-
BHAX MOKHO CUWTATh, UTO BEPOATHOCTH MOMACTE B KAKYIO-TO YacTh MHIIEHH TJIABHEIM 00-
pPasoM 3aBHCHUT TOJIBKO OT IUIOMAAW 3TOH YacTH W OYeHb MaJlo — OT MEeTKOCTH CTpPeJKa.

IIPHMEP 2. Crpesoxk cTpensieT H3fajieka O KpPYyIIod MANeHd amamerpom H cm. Ms-
BECTHO, UTO CTPEeJIOK IONaJl B MHIIeHbL, KoTopad pasbmra Ha Tpu soHsl (puc. 56). Pagmye
OEeHTPaJbHON KpPYIoBOH 30HBI paBeH 1 cM, cpeHAA W BHENIHAA 30HBI — KOJBIEBEIE, OHH
HMEIOT OJHHAKOLYI mupuay 2 cMm. Haiiném BepoATHOCTH TOro, 4YTO CTPEJNOK MOIAJ BO
BHEIHIOW 30HY MHIIEHM.

Pemenue. @urypoii F' B onHcaHHOM OIBITE SABJAAETCH MHAILNEHDb IJIOMATBIO

Sp= 5% =251 em?,

durypa ¢ — BHEIIHAA 30HA, T. €. KOJBIO, YV KOTOPOTO
paguyc BHENIHel: CKpyxd:HOCTI pazexd & oa, 2 BAYTPCH
Hell — 3 cm. Ilnmomaas 30HBEI paBHA pPA3HOCTH ILIOMIAAEH
ABYX KDYTOB: e
S¢ = 251 — 9t = 161 (cm?).
Sa 160
Cnenosarensuo, P(G) = Sy~ 25m 0,64.

HWuorga Ansi ODOHCKA BEPOATHOCTEH He HY:KHO 3HATH ILIO-
maad GUryp, AOCTATOYHO YMETh HAXOAUTE OTHOINEHHA HX
IIOIIaae . PucyHok 56
—
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IIPUMEP 3. U3 Tpeyroamsauxka ABC ciay4yaidHBIM o0Opa-
3oM BheIOMpaercsa Touka X. HaiigéM BepoATHOCTH TOr0, 4YTO
OHA NPUHAJIEKUT TPEYIrOJbHUKY, BepPUIMHAMU KOTOPOIO fAB-

JAIOTCA

Pemrenue. TpenHue JUHUH pasbuBaiorT TpeyroasEuk ABC
Ha 4YeThbIpe PaBHBIX MAJIbIX TPEYrOJbHHUKA, IUIOMAAb KasKHO-
ro m3 KOTOopex obosHauum @ (cM. puc. 57). 3Hauur, mio-
maas TpeyroabHHKa ABC B 4 pasa Goapme: S,pe = 40Q.

cepeauHbI cTOpoH Tpeyroasauka ABC (puc. 57).

WNHaTepecyiomee Hac coOOBITHE COCTOUT B TOM, YTO TOoYkKa X
OpUHAAJIEKAT MaaomMy Tpeyroabauky MNK. Bepoarmocts PWUCYHOK 57

aToro coburtma passa P(MNK) =

®@

1

Sunk @ 1

Sapc 4Q 4°

Bonpochbl

Kakue cobbiTvs paccMaTtpuBaloTCs B OMbITE€, COCTOSLEM B CNy4aiHOM BblIOOpE TO4YKU
durypsl Ha naockocTnu?

2 Touky BbIOMPAIOT M3 HEKOTOPOW AaHHOW durypbl. OT 4ero 3aBUCUT U OT 4Yero He 3a-

3

BUCUT BEPOSITHOCTb NonagaHus BblIOPaHHOW TOYKW B (GuUrypy, CoAepXallylocsi BHYTPU
DaHHOU Durypsl?

Hanuwwvrte dopmyny Ans BeposiTHOCTU nonaaaHust BbibpaHHOU Touku B dpurypy G npum
Bbibope Toukm u3 durypsl F, copepxawen B cebe durypy G.

4 Touky Haypady BbibupaioT u3 kBagparta ABCD. KakoBa BEpPOSITHOCTb TOro, YTO Bbl-

@

187

188

189

X+
X1

190

191
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6paHHan To4ka NPUHANNEXUT TPeyrosibHuky ABC?

3apaum

BryTrpu TpeyroapHuka ABC cayuaiieeIM o0pasoM BeIOMpaeTcs Touka. Haiigure

BEPOSTHOCTHL TOTO, YTO 9TAa TOYKA nomayia B TpeyronsHuk ABM, rne AM —

meauaHa TpeyronsHuka ABC.

W3 mpsmoyroisHHKa ciaydanHbIM ofpasom BweiGmpaerca Touka. Haligure BeposiT-

HOCTE CODBITHSA:

a) «ToUKa TPUHAMIEKUT poMOy, BepHIMHAMH KOTODPOTO CJIYXKAT CEepPeauHbI CTOPOH
NPAMOYTOJIBHUKA » ;

0) «ToyKa NPUHANJIEIKUT TPEYrOJbHUKY, BEPIIMHAMHU KOTOPOTO CJIYKAT LBE COCE-
HHUe BepPIIMHBI OPAMOYIOJBHHMKA U TOYKA [EPECEeYeHUsI ero NUaroHaei».

B kBajpare ciyuaiinpiM o6paszom BeiGupaercss touxa. IHalfigure BepoATHOCTH TOTO,
YTO TOYKA MPHHAMJIEKUT BIMCAHHOMY B 9TOT KBaApaT Kpyry.

B xBagpare ABCD cayuyaitHbIM oOpaszoM BbIOMpaercs Touxka X. Haligure BeposaT-
HOCTHh TOr'0, 4TO 3Ta TOYKa IPHHAJIEKUT TpeyroasHurKy ADM, rme touka M:

a) cepenmHa cTOpoHBI CD;

6) menut orpesok CD B orHOmeHuu 1: 2, cyuras or Touku C;

B) genut orpe3ok CD B OTHOLIEHHAHW M :n, cuutass ot touku C.

B kBagpate ABCD cayuaiiasiM oOpasom BbiOMpaercss Touka X. Haiigmre BeposAT-
HOCTH TOrO, YTO 3Ta TOYKa upmHamiexur rpanemuu AMCD, rme Touxka M:

a) cepeguHa cTOpoHEI BC;
6) memur orpesok BC B orHOmenuu 1 : 2, cuuras or rouku C;
B) genuTr orpe3ok BC B OTHOIIEHHMH M : N, CIATAS OT TOYKH B.

FJIABA XV.



192 B xpyre cayuaitasiM o6pazoM BeIbHpaeTcss Touka. HaiiiuTe BePOATHOCTH TOTO, UTO
b5 STA TOYKA TIPUHAMJIEKAT:
a) BOMCAHHOMY B KDYT KBaJpary;
6) BIMCAHHOMY B KDPYI' PaBHOCTOPDOHHEMY TPeyroJbHHUKY.
193 B npamcyroasauke co croposamMu 6 ¢cMm m 20 ¢cM HapHMCOBAaHBI JBa HellepeceKao-
muxca Kpyra AMAMETPOM 3 cM Kaabii. Haiiiure BepOATHOCTH TOTO, YTO CHydaii-
HO Bmﬁpmﬂaﬂ TOYEKa 3TOr0o NpaAMOYIrOJbBHHEA:

:+|
X1

a) He NPHAHANJIEKUAT HU OAHOMY H3 3THX KDPYI'OB;

0) He NPUWHAMJIEIKHUT XOTA OBI OAHOMY M3 3TUX KPYIOB.
194 Byparumso mocagus B ImeHTpe KBAaApPaTHOTO JIHCTa OyMaru co CTOPOHOHW 22 c¢M KpyT-
ayi0 Kaakcy pagmycom 1 cm. Cpasy mocisie aToro BypaTwHO mocagmun eié oJHy Ta-
KYIO K€ KJAKCY, KOTOpas TaKiKe I[eJIMKOM oKasasach Ha Jjucte. Hailinure Beposr-
HOCTBb TOTO, YTO OTH JBe KJAKCEI HEe COIPHKACAIOTCS.

u+l
N1

195 Momery amamerpom 2 cM Haymauy OpocaloT Ha IIaXMATHYIO JHOCKY CO CTOPOHOM
@ kiaerku 3 cm. KakoBa BeposiTHOCTBH TOro, UTO yIaBlIas MOHETA LEJIHKOM IIOMECTH-
Jlach B ONHOM KJIeTke?

@ BbiOOp TOYUKM U3 OTpEe3Ka
M Ay OKPYXXHOCTU

BuiGoOp TO4YKM U3 oTpe3ka

Cny4uaifHyI0 TOUKY MOKHO BBIOMpPATh He W3 (UIyphl Ha IJIOCKOCTH, a M3 OTpe3Ka. Bak-
HBII IpUMEp TAKOI0 HKCOEPHUMEHTa — CPOK ciyk0bl HOBOro npubopa (ckaxkeM, MOOHJILHO-
ro rtenedoHa) mo iepsoil mosomku. Hosble TesnedoOHBI JIOMAIOTCHA pelke, 4eM crapble, IO-
9TOMY IIOJIOMKAa I TeUMeHHe IIepBOoro roaa CJIy}KGBI MeHee BepoATHa, YeM B TeUeHHe BTOpOoro
uiu Tperbero. Eo ecam orpaHMYMTHCS HeDOJMBINMM II€PHOJOM BPEMEHU, TO MOJKHO CUYH-
TaTh, 4TO TeJe(OH MOKET BHIATH M3 CTPOsS B JII0OO0U MOMEHT JTOTO IEpHOJa «C PABHBIMHU
HIAHCAMU .

PaccMoTpuM OIBIT, KOTODPBIMI COCTOMT B CJIOYyYaiHOM BBIGOpEe OXHON Touku X W3 OTpes-
Ka MN. OieMeHTapHBIMHA COOBITHSIMHU CJIY?KAT BCE TOUKM OTPE3Ka.

Ilycrs orpesox CD copmepsxkurcsi B orpesxke MN. Hac

uHTepecyer cobriTue «rTouka X NOPUHALIEIKUT OTpes- X
Ky CD» (puc. 58). 9ro coberrue yao6HO 0603HAYMTEL TaK jr C » D N
JKe, KaK OTpe3oK. cobwiTme CD.

IIpuMeEMM TOT e MeTOJ BHIYMCIEHHS BepOATHOCTH PucyHok 58

cobprTusi CD, kKakoiéf MbI HCHOJL30BaNu jiua GUryp Ha

IJIOCKOCTH: OyZieM IIoJaraTh, YTO BEPOSATHOCTH NPOIMOPIHOHAJNbHA AauHe orpe3ka CD. Tor-
na BepoATHOCTH cobpiTHsa CD «touxka X mpuHamnexXut orpe3xky CD, cozaep:kameMycss B OT-
peske MN» paBHa

cD
P(CD) = 4.

9TO YHUCJIO HEOTPUIIATEJIbHOE U He IIPeBOCXoAUT 1, KaK U mojiaraeTcsi BEPOATHOCTH CIy-
JAaHOTO COOBITHA.

[
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INPUMEP 1. Bryrpu otrpeska MN cayuaiiaeiMm ob6paszom BeiOMpaercsa Touka X. Haiigém
BEPOATHOCTh TOrO, 4T0o Touka X Onmxe K N, yem K M.

7 2 Pemenne. Ilyete O — cepepgmEa orpeska MN
M s N (pmc. 59). VkazamHOe co6GBITHe HACTVIIMT TOJBKO TOT/A.
Korma Touka X JieKHT BHYTpH oTpeska ON. Torzma ero
PucyHok 59 i YTDONTD G
BeposTHOCTs papHa P(ON) = == = 0,8,

BoiGop TOuYkKM U3 Ayru

Hwuuero He MeHseTcs, ecnW Todka X BhIOMpaeTcA He M3 OTPe3Ka, a U3 AYI'H HEKOTO-
poit KpuBOM JsuHUM. Hanpumep, MoKHO caydaiiabiM o0pasom BbeIOHpaThs TOYKY HAa
OKPY:KHOCTH.

INPHUMEP 2. Ha oxpy:xHOCTH gaHbl Toukd A u B,
_ OPUYEM OTH TOYKH He FABIAIOTCA AHUAMETDANLHO ITPOTHEO-

C b > nonoKHBIMH. Ha 2ToH ke OKpPY:KHOCTH caydaidHeIM obpa-

30M BelOMpaeTcAa Touka C. Haiiném BepoATHOCTH TOTO, 4TO
/ orpesok BC inepecexkaer AuaMerp OKDPYMKHOCTH, HIPOXOsi-
0 \ ouil gepes Touky A.

Pewenne. Ilyers anuuaa oxpyskaocTu pasHa L. MaTepe-

/' cyouee Hac cobeiTHe E «orpesok BC mnepecekaer gHa-
B / metp DA» mactymaer, TONBKO ecniu Toukn B u C Jneskar
/ HA TOJYOKpPyKHOCTH DA, TOo ecTh HAa PaBHBIX IOJYOKPYIK-
HOCTAX (MaM XOoTa OBl OflHA W3 TOYEK COBIAAeT ¢ KOHIIOM

L
auametrpa) (puc. 60). Jiauaa HOJAYOKPYKHOCTH paBHA .

2
PucyHok 60 L 1

Haiiném BepoATHOCTE cobuTua E: P(E)=§ =L=§-

BbiOOp TOYKM U3 YUCNOBOIO NMPOMEXYTKA

TeoMeTpHYCCKYI0 BEPOATHOCTH MOYKHO MPHUMEHATH K YHCJIOBBIM HpoMe:kyTKam. I[lpearmo-
JIOJKHM, HUTO CJOy4YalHeIM o00pasoM BeIOHMpaerca YHCIO X, YAOBIETBOPAIONIEE YCIJIOBHIO
m < x < n. 3TOT ONBLIT MOKHO 3aMEHHThL OIEITOM, B KOTOPOM H3 oTpe3ka [m; n] mHa gmc-
JIOBOH IpsAMOM BBEIOMpaeTcs TOYKA ¢ KoopamHaTOM x (pmc. 61).

Paccmorpum cobeiTHe, cocTofAlnee B TOM, YTO TOYKA
¢ KoopamHaToii x BeiOpamna wa orpeska [a; b], comep:kaie-
rocsa B orpeske [m; n]. 9ro coberrme obozHauMM a < x < b.

Ero BepoATHOCTh paBHA OTHONIEHWIO JJIMH OTPe3KoB [a; b]

PucyHok 61 b—a
u[m; nl: Pla<x<b)= —

x

m

Y

L=
=

IloacHUM cKasaHHOe Ha opuaMepe.

[NTPUMEP 3. Haitigém BeposSTHOCTH TOrO, UTO TOYKA, CIAYYAHHO BHIOpAHHAS W3 OTpPes3-

11
ka [0; 1], npuHAATEKUAT OTPE3KY [5: El'

Pemenne. I[To dopmyne reomeTprueckoil BEPOATHOCTH HAXOIHAM:

DO | -
GO |

]___l
_6'

D | =

1
P_'-.. =
[3{;‘{

(=
=]
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FTEOMETPUYECKAS1 BEPOAATHOCTb

Bonpocsi

CKONbKO 3N1IeMEHTAPHbIX CODLITUI BO3HUKAET npu BbiOOpe cnyyanHom Toukum ua dury-
pbl Ha NAOCKOCTU Wnu U3 oTpeska?

Kak HanTv BEPOATHOCTL CODBLITUSA «TOYKA, CNy4yamHO BblopaHHas u3 oTpeska MN, npu-
HaanexuTt otpesky CD, koTopbih cogepxutcs 8 otpeske MN»?

3apauwn

Otpesok AB pasbur toukamum C u D Ha Tpu pasuHbie yactu AC, CD u DB. U3
orpeska AB Bwibupalor ciayuaiinyio touxky X. Hadiaure BeposATHOCTE TOrO, UTO
Touka X°

a) mpuHaAIEKHAT oTpe3ry CD;

6) He mpuHaHIeKUT oTpesxy CD.

Himaa orpeska MN paBHa 3 cm. M3 3Toro orpeska Hayaady BBIOMPAIOT OJHY TOY-
Ky. HaiijijuTe BepOATHOCTHL TOr0, YTO STa TOYKA yHajeHa OT Touykud M:

a) meHee ueM Ha 1 cm;

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

Yrist AOB u COD BepruxasbHble. Ilpu stom Touka C Jexur Ha ayde AO
u /£ AOB = 60°. U3 OKpYy»KHOCTH C HeHTPOM B Touke O ciayuaifHbIM 06pPa3oM BbI-
6upator rouky X. HaliiuTe BepOATHOCTH TOTO, 9TO TOUYKA X JICIKHT:

a) BHYTpH XoTs O0bI ogHOro m3 yrioB BOC unu AOD;

6) BHyTpH yrima DOC.

Ha oxkpy*xrOCTH ¢ meETpoM O BeIOpanHa Touka A. W3 9T0# OKPYKHOCTH BBIOMpAIOT
cayvyaHyoo Touky X. Halijure BeposATHOCTH TOro, 4To yroina AOX:

a) menbrie 90°%;

6) 6oapmwe 120°%

B) HaxoxauTcsa B npepenax or 30° mo 60°.

B oxkpykHOCTH BrucaH paBHocTopoHHH# TpeyroasHuk ABC. Ha 910l OKpyKHOCTH
caydaiHriM obpasom BeIOupaioT aBe Toukm — D u E. Hajigure BepoATHOCTHL
TOr0, YTO OTpe3ok DE:

a) He IeneceKkaeT HU OJHY M3 CTOPOH TPEYTOJHLHHUKA;

0) mepececKaeT POBHO JBE€ CTOPOHBI TPEYTOJbLHUKA.

BepryBuruce u3 ornycka, WMBan MBaHOBHMY 0OHADYKWN, UTO HACTEHHBIE YAChl JaB-
HO ocraroBwiuch. Halijure BEPOATHOCTH TOrO, YTO BPEMs, KOTOPOE HOKA3BIBAIOT
OCTAHOBHMBIIIHECS YAChI, OTIHYAETCA OT ACHCTEUTENBHOIO BpeMeH: He OoJblle ueMm
Ha 30 MaHyT.

M3 orpeska [0; 1] cayuaitHeiM ob6pazoMm BreiOmpaercsa umcio x. Halaure BeposT-
HOCTBH TOTr'O, YTO:

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

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

W3 orpeska [0; 1] ciaydaiiaeiMm oO6pasom BelOMpaercsi gucio x. Hailinure BeposT-
HOCTB TOrO, YTO:

a) 2x <0,5;

6) 2x - 1 < 0,4;

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

r) 3x < 0,3 uwmm 3x = 0,9.
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HWBan UsanoBuu obemran mosBoEuTh UBany Hurkudoposmuay mesxay 15:00 m 16:00.
HssecTro, uro MBam WUeamoBmu Bcerga aepskuT cBoé ciaoBo. MBam Hmukndoposmua
SKOAJI 3BOHKA, HO OKOJIO IIOJIOBHHBI YeTBEPTOro oriayumica Ha 10 MHHYT, 3a0BIB
B3ATH ¢ coboit Tenedon. Haiimure BepoATHOCTH TOro, uTo, Korjga WMeanm HMBanoBuu
nmoszBoHn, MBan Huxmdoposmu 6w y Temedona.

Wz orpeska [0; 1] cnyuaiineiM obpasom HezaBHCHMO APYr OT ApPyra BeIOHpAIOTCA
ABa ymcaa x B y. Haligure BepoATHOCTH TOTO, UTO:

1 1
a)x-c-z—,y{—z-; B) 0,2 <x<0,8, 0,3<y<0,5;

6) x > 0,7 y<0,4; rx<l1,y>0,4.

B camom Hagame moamel H. B. Torona «MeépTBele Aymm» IBa MYIKHKa CIOPAT OT-
HOCHTEJIBHO TOr0, KaK JAJeKo JOoefeT KOJeco B 3KHIame JIHYMKOBA:

«..Jd6a pyccrux myxcukxa, cmosewue iy deepeit Kabaka npomué 20CMuHulbt, cde-
AANU KOE-KAKUE 3aMELAHUA, OMHOCUBWUECA 6npoyem Oonee K IKUNAKCY, “eMm
K cudeswemy 6 Hém. «Buwwv mui», cwazan odumn dpyzomy: «80oH Kawoe koneco!
Ymo mwi dymaewn, doedem mo Koaeco, ecau 6 cayuunocs, 6 Mockey, uau He
doedem?» — «oedem», — omeevwan dpyezoi. «A 6 Kazanv-mo, a dymatro, He do-
edem?!» — «B Kasanvb ne doedem», — omeewan dpyzoii».

Ilpenaonoxum, HTO OYThH OT YIOOMAHYTOHM rocTuHUnsl B Kasanbs Benér uepes
Mocksy u uto go Mockser 140 Bépcr, a or Mockeel go Kazanu emé 760 méper.
Byner camraTs, 94To Kosleco o6A3aTENBEHO CIIOMaeTcd, IPHYEM 9TO MOJKET CIYIHTH-
ca B soboi MoMeHT Ha myTH oT roctmHHIBI Ao Kaszamm. Halimmre BeposATHOCTH
TOro, 4To:

a) xosieco poexer a0 MOCKBBI, KaK U NPEANONATAIOT MYMHUKH;

6) xKouneco me moezer paxke n0 MoOCKBBI.

W3 orpeska [0; 1] cayuaiineim ob6pasom BeiOupaercs umeso x. Hailigure Beposar-
HOCTE TOTO, YUTO:

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

W3 orpeska [2; 5] caywaiimeim obGpasom BeiOMpaerca orpesok [a; b] gmmmsr 1.
Haiigure BepoATHOCTL COOBITHS:

a) a < 3;

0) b < 4;

B) «cepelnHa OoTpesKa [a; b] sakIodeHa MesKAy YHCJIaMHA 3 H 4»;

r) «cepenuHa orpeska [a; b] sawxiouena mesny qucnamu 2,0 | 4,5».



UcnbiTaHNSA
DEepHyNnin

McnbitaHne bBepHynnu, wnn nNpocTto UchbiTa-
HMEe, — 3TO MPOCTO CHy4YalHbIA OMbIT, B KOTO-
pPOM BCEero ABa BO3MOXHbIX 3/1IeMEHTapHbIX CO-
ObiTuA: ycnex wn Heypa4a. [lpumep wcnbiTa-
HMUA — OpocaHne MoHeTbl. M3 Takux MnpoCTbIX
ONbITOB MOXHO COCTaBnATb ropasgo 6onee
CNnoXHble. B aTon rmaBe ™Mbl pacckasbiBaem
0 BaXHbIX CNy4YarHbIX OnbiTax:

— MCMNbITAHUA 00 HACTYrJeHUs NepBoro ycnexa;
— cepua, CocToslas U3 3aAaHHOro KOJIM4YecT-

Ba WMCMbITAHWUNA.

NMoMmMmMo 9TOro, ™Mbl PacCMOTPUM Cly4aHbINA
BbIDOP M3 KOHEYHOro MHOXEeCTBa.

64 Ycnex u Heypaua.
UcnbiTaHuna 0o nepBoro ycnexa

65* Cepusa ucnbitaHnin bBepHynnmn

66~ Yucno ycnexoB B UCMNbITAHUAX
BepHynnn

67* BeposiTHOCTU COObITUIA
B ucnbiTaHnax BepHynnu



@ Ycnex v Heypaya.
UcnbiTaHuna A0 nepBoro ycnexa

Ycnex v Heynava

Ucneitanuem BepHynnu' unM NpocTo UCNBITAHUEM HA3LIBAIOT C/YYANHbLIA OMbLIT, KO-
TOPbLIT MOXET 3aKOHYMTHLCA OAHMM M3 [BYX 3NIeMEeHTapHbIX COOLITUIA.

Hanpumep, nopbpomeHHasa moHeTa mnagaer jgubo opiom, nubo pemkoir BeepX. Crpelok
MOKEeT IIONACTh B MHIIEHb, a4 MOMKeT npoMaxHyTscd. Mabuparesns MOMKeT IPOroJIOCOBATH
HIH He IPOT0JI0COBATH 34 HEKOTOPOro KaHAWAAaTa. B JKHB3HH MBI HOCTOAHHO BCTpeYaeMcsa
C TAKMMH ONIEITAMH.

OpgHO M3 ABYX 9J€MEeHTAPHBIX COOBITHI B TAKOM OIIBITE HASBIBAIOT YyCIEXOM, a JPyroe —
Heygayel. JTH HA3BAHMA YCIOBHBI, UX MOYXHO NOMeHATH Mecramu. Hanpumep, mia ¢yr-
Gommcra mobega — ycmexX, a AJIA WIPOKA NPOWMTPABIIEll KOMaHABLI 9TO Ke cobblTHEe — He-
yzAada.

BeposiTHOCTs TOrO, 4TO HCHbITAHWE BepHYJINH 3aKOHYUTCA ycrnexom, obbrdHO 0Oo3HAYa-
10T OYKBOH p, a BEepoATHOCTb Heyaauyu — OykBoi . Uucia p U ¢ B cyMMe JaiOT eIUHHILY,
noaromy ¢ = 1 — p. Yrobel B mcnerranum OBIJIO AEHCTBHTENLHO ABA BO3MOKHEIX CODRITHA,
Oymem cumTaTh, utTo 0 < p<1m 0 <qg<1.

CnygaifHble OIBITBI, B KOTODPHIX MHOTO 3JIEMEHTADHBIX COOBITHI, YacTO MOMHO CBECTH
K u3ydeHHo ncnbiTannii Bepaynau. I[Iycts, HanpuMep, Ha MOJIOYHOM KoMOuHATE B OYTHLI-
KH HAJHBaKWOT IO 1x MOJOKAa. Mzer 3HaeM, 4YTO IIpH MacCOBOM IIPDOH3BOACTBE BCerma IIpoHc-
XOAAT OTKJOHEHHS B Ty WIW HWHYK CTOPOHY OT HOMHWHAJIBHOH MAacCCHI, pas3Mepa WJIH
o0béma. Bribepem cinygaiiHyio OYTBUIKY IJIA KOHTpoasa. Bynem cuuTaTh ycoexoMm coObITHE
«06béM Mosoxka B Oyrblike ornuudaerca or 1 i mHe Gosnbiie yeMm Ha 5 Mia». IIporusBomoso-
Hoe cobBITHEe MOYKHO cUHMTATL Heyaadell. Bosamkaer mcneitanmne Bepmyinm.

UcneiTanna no nepeoro ycnexa
PaccMoTpEM OIBIT, B KOTOPOM OJAMHAKOBBIE MCHBITAHHA TPOBOAATCA A0 HACTYILUIEHUSA
nepsoro ycnexa. Kak TONBKO ycmex CIYYHWICH, MCOBITAHUA IPEKPANIAOTCH.
IIPUMEP 1. Monery GpocaioT A0 TeX IIOp, IOKa He BBIIANET OPE.
[NPUMEP 2. Crpesok B THpe CTpeJsieT IO MHIIEHH A0 TeX TOop, ITOKa He coOBET eé.

ITPUMEP 3. Mo6GunbHblit TenedhoH B ycjoBHsx caabol CBA3U MIbITAETCS OTIPABHTH
CMC. Ecnm monsITKa HeyAadHas, TeledoH IpeAipuHAME&CT cienyiomyo. Tak mpomomkaert-
cd 70 TeX TOp, MOKa OYepeAHAd ITONBITKA He OKaj)keTcdA yJAAaYHOH, MO0 IMOKAa He KOHYHUTCH
BpeMs, OTBeJICHHOE HA IOIBITKH.

[IPUMEP 4. dparmenT d¢aiina zarpy:kaerca nu3 HMHTepHeTa B KOMIBIOTED. Sarpyska
HAET OO0 TeX IOp, NOKA He HpoiaéT 6e3 ommbOK.

[NPUMEP 5. CamoyiéT 0OCMATPHBAIOT Hepef KaKABIM PeHCOM H JOMNYCKAIOT K IIOJETY,
IoKa He oDHapy»KeHO OTKJIOHEHHWE OT HOPMBI B paboTe KM3HEHHO BAaYKHBIX CHCTEM.

Mu1 GYJJ;EM npeamonaraThk, UTO B KaKJOM HCILBITAHHH BePOATHOCTE yCHIeXa HeH3MeHHO
PaBHa P H YTO BCE HCHOBITAHHA He3aBHUCHMBI. I/ICCJIE.IIYGM TAKOH CJIY‘Iaﬁ'HHﬁ OIIBIT.

! Haspanme JaHO B WecTh SIkoGa BepHyJuIM, KOTOpPBIH TPHCTa JeT Hasaj M3y4al CEPHH HCIBLITAHMIA.
9tE npocreiinive cAyuYaWHEIE ONBITHI OKAZAINCH OUCHB BAJKHBEIMHU [ HAYKH.

B
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Ob6ozaaunm Heymauy OykBoit H, a ycmex — OykBoii Y. Torma snemMeHTapHBIMH COOBITHS-
MH ABJAIOTCA HOCJIEA0BATENbHOCTH

¥, HY, HHY, HHHY, HHHHY #u T. n. g Hq¢gH ¢gH ¢gH ¢ H¢H

Se
Byaem cuHTaTh, 4TC TCUSITKA MCIYT DPO- \ \ \ \ \ \ \
p p P p p P P
JOJDKATBCA CKOJMb YTOAHO JOJT0. S3HAYHUT, TEo- \
v v v b Y Y v

PEeTHYECKH B 3TOM ONBITe OECKOHEYHO MHOrO

sneMeHTapHBIX cobbiTHii. HecnoxxkHO Hapuco-

BaTh HAYaJbHBIA ()parMeHT JepeBa TAaKOro ONbI- PucyHok 62
Ta (puc. 62).

OJeMeHTapHbI¢ COOBITHSA H300pa’karoTCs HEemoYKaMH, BeAVIIMMH H3 TOYKH S K KOHEY-
HbIM BepmmHaM. Hanpumep, asementapHoe coObrrme HHHY (Tpm Heyzauu m 3areM ycuex)
ugobpaskaerca B aToMm gepese nenouxkoit SHHHY (BbigeneHa KpacHBIM ILBETOM).

ITonb3ysick MpaBUIOM YMHOYKEHHSI, HECJIO)KHO HAWTH BEPOSITHOCTH KayKJOTO BJJIEMeHTap-
HOrO COOBITHS:

P(Y) = p, P(HY) = gp, P(HHY) = qgp = ¢’p. P(HHHY) = ¢°p
u 1. . Ionyuaerca obumas ¢opmysna: BepOATHOCTL djaeMeHTapHoro coberruss HHH..HYV,
k meypau
—
B KOTOPOM Iepel yCIeXOM CHYy4YWJIOCh POBHO k Heynad, passa P Hkliiquy q*p.
vaa

Ecth emé omHn sneMeHTapHOE cOOBITHE, KOTOpOoe M300pakaercd OECKOHEYHOW IEeNbio He-
yonau SHHHH... . KakoBa BepossTHOCTH 9TOro ajyiemeHrapuoro cobeitua? He mosxer nu ciy-
YHUTBCA TAK, UTO ycmex HuUKorga He HacTynur? CI0oKHMM BEpPOATHOCTH H3BECTHBIX HAM B3Je-
MEHTAPHBIX COGBITHiE: p+qp + ¢ p+¢’p+ ... + ¢ 'p+ ...

IMonyumnace cymma OecKoHeWHO yObIBarolileili reOMETPHYECKOU IIPOTPECCUM CO 3HaMeHa-
TeneMm ¢. Ilpu srom 0 < g < 1, mosromy cymMma CyLlecTByeT, ¥ M3 Kypca ajrefpbl H3BeCT-

BepoaTHOCTH JNeMEHTADHBIX COOBITHI, OKAHUYHMBAIOIIUXCS YCIIEXOM, B CyMMe JAlOT eJH-
HARy. CilegoBaTenbHO, HA OO COOBITHA «DeCKOHEYHaAsd MEeNodYKa HeyJad» NPUXOAUTCA Be-
poarHocTh 0. Taxoe cobbiTe He mpomsouaér. PaHO MIM IO3MHO HACTYIHUT ycleX, Kak ObI
HHM ObUIAa Majia €r0 BEePOATHOCTHL p (MBI JOTOBOPHINCH, 4uTO p > 0).

IIPUMEP 6. Trpesiok cTpensier II0 MHUIIEHU A0 II€PBOro momajaHus. BepoATHOCTH IIO-
nagaHyuda IIpH KaxKJ0M OTAEeJbHOM BBICTPEJI€ paBHa p = 0,2. Kaxoaa BepoATHOCTbL TOro, 4rTo
CTpeNKy morpebyerca:

a) POBHO [IBa BBICTPEJIA; 6) me OoJiblIe IISITHA BBICTPEJIOB?

Pemenue. a) Bepoarnocts cobeitua HY -— cHavana npomMax, a 3areM nonajgaHue —
pasHa gp = 0,8 - 0,2 = 0,16.

6) 1-i cnoco6. CobeiTuio A «He OOJbIIE IATH BBICTPEJIOB» OJAronpUATCTBYIOT 3JI€eMEH-
Tapasie coberrma ¥, HY, HHY, HHHY u HHHHY. CinoXuM HX BEpPOATHOCTH C IIOMOIIBIO
GOopMYJIBI TeOMETPUYECKOU ITPOTPECCUM:

5
oy "L

q p

2-it cnoco6. PaccMOTpHM IIPOTHUBONOJIOMKHOE COObITHE A «norpebyercss OoJibllle IIATH
BeIcTpENOB». OHO HacTymaer, TOJBKO €CJM IATH HEPBHIX BBICTPEJIOB HeyAadyHbl. Beposr-
HOCTBH 3TOTO P(Z) = q5. CnepoBarensHo, P(A) = 1 — P(Z) =1- q"’.

IToactraBnaa g = 0,8, moxyuaem P(A) =1 — 0,8%° ~ 0,672.

i)
PA)=p+ap+qp+qp+qp=p7
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Bonpochl

Y1o Takoe ucnbiTaHue BepHynnu? [Npusepute NpUMepbl UCNbITAHWA, NOMUMO TeX, HTO
haHbl B ydebOHuke.

Yemy paBHa cymma BEpPOATHOCTER ycrexa v Heyaa4qu'?

Ckoneko anemeHTapHblix cOObITUIA B OMbITE «UCNbITAHUSA 00 MEepBOro ycnexa»?
3anuuuTte GOpMYoiA BEpOSTHOCTL COBLITUA «NPOU3OLLINIO BOCEMb Heyaad, a npu ge-
BATOW NOMbITKE CAYYUICA YCnex».

3apaun

O6BpMHYI0 CHMMETPHYHYIO MOHETY OpocaloT /10 BBRINAJeHHs mepBoro opmna. [Ipm mepBeIx

nATH OpocKax BhIMaia pemka. Kakoe WM Kakue W3 CIeQVIONINX YTBED:KIEHWHA BepDHBI?

1) Corumkom MHOTO peuiex moapsa ObIThH He MOMKeT, HosToMy Dojiee BEpPOATHO, YTO
B ‘IIeCTOH pas BBINAAET OPEJ.

2) Ilo kakoii-TO MpUUYHUHE B 9TOM OILITE PEIIKH HMEIOT IIpPeHMYIIecTBO Iepes op-
aavu. Bomee BepoATHO, UTO B CHEAVIONIHH pa3 TOMEe BHINAJET PENIKa.

3) IIpum mecTtom OGpocKe OpEN W pellKka MMEIOT paBHBIE MAHCHI, TaK K€ KaK OHH
HUNeIH paBHBIE IMIAHCHEI IPH KajykKJA0M W3 NPeABIAVIINX OPOCKOB.

4) Bosee BepOATHO, YTO OPEN CIAVIUTCHA IIPH IIecToM OpOCKe, YeM HPH CEIbMOM.

IIpoB2muTe sxkcnepuMeHT. BosbMuTe 00BIYHYI0 MOHeTY H OpocaiiTe (Iydine TpAcCTH

eé B IJIACTHKOBOM CTaKaHYMKe W BblOpachiBaTh Ha JaJ0oHb) [0 TeX [Op, IIOKA He

BeImaner opéna. Ckonsko 6pockoB ais sToro morpebosasiocs?

IlposeguTe srcnepument 4—5 pas u sanumATe, CKOIBKO OPOCKOB BAM NPHILIOCH Je-

JaTh Kaxaerd pas. IlyeTe 910 cesiaeT KaskAbli yUeHHK B Bamewm Kiaacce. CobGepure

pesyasTaThl B TAOJHIY (MBI IUIA HILTIOCTPAIAM OpoBeiu H0) TAKHMX SKCIEepPHMEHTOB).

Tabnuua 4. Bpocanus MoOHeTHI 0 MEPBOro opja

Homep 6pocka, npH KOTOpOM 1 9 3 4 5 6 - Heodro
BBITIAJ TEePBELH OPéx
Heno sKCIEPHMEHTOB 26 14 6 1 2 0 1 50

a) Yro saBasercAa ajieMeHTAPHBIM cOOBITHEM B TAKOM JSKCIepuMeHTe?

6) Cro/NBbKO 3/1eMEeHTApPHBIX COGBITHH B 3TOM 3KcIepumMeHTe?

8) UTo ODpoMCXOAMT uUallle — OPEJ BBITANAET ¢ TePBOH MONLITKH WIH CO BTOPOM?

r) Uro mpoucXoAuT uHame — OpPEa BbIIALAECT CO BTOPOIl MOOBITKH WIH € TpPeTbhei?
Monery 6GpocaloT g0 Tex mop, noxa He Beinagetr opén. IlocrpoiiTe nepeBo sKcrnepu-
MEHT4. Y KOKHTe B JepeBe coObITHe A M HAWJWTEe €ro BepoATHOCTH, €CJIH CoOBI-
THe A COCTOMT B TOM, 4TO:

a) morpebyerca poBHO IBa Opocka;

0) Tpu pasa BeIIAET peniKa, HAa YeTBEPTBHIM pasd — OPEJ;

B) morpebyeTcs TPH HWJIA YeThbIpe OpocKa, 4TOOBI OPEN IOABHJICA B MEePBHIA pas;

1) nmepsbie YeThipe OpoOCKa OKOHYATCA PENIKOM.

Monety OpocaroT o Tex mop, Ioka He Beinazer opén. HalinnrTe BeposATHOCTH TOrO,
YTO K MOMEHTY BBINAJNEHUA opaa Oymer cpeinaHo:

a) poeHO 4 Opocka; B) Gonbuie 2 GpPOCKOB;

6) 2 uwimm 3 Gpocka; r) e Gonbme 3 GPOCKOB.

FMABA XVI.



213 B ucnerrarum BepHy/iM mM3BecTHA BepOATHOCTHL ycmexa p. Haiiaure BepoATHOCTH
HeyJadu ¢, €CJIM BEepPOATHOCTH yclieXa p paBHAa:

1 2
a) Z; 6) 0,02; B) 7; r) 0,83.
214 HrpanpHyo KocTh GpocaioT 70 TeX IOp, IMOKa He BhIIajgeT mecTépka. Haiigure Be-
g POATHOCTHL TOro, ¥uTO 6y,118T caegaHo:
a) poBHO 2 Gpocka; B) poBHO 6 GpocKOB;
6) posBHO 3 Opocka; r) He 6osee 4 GPOCKOB.

215 Crpesok B Tupe cTpengeT IO MHIIEHHM A0 TeX IOp, IOKA He IOmagéT B Heé. Bepo-
@ ATHOCTHh NONAJAaHUA TPH KaKJAOM OTAeJNLHOM BeIcTpese paBHa p = 0,6. Haiigure
BEPOATHOCTH TOT'O, UTO CTPEJIKY HOTpedyeTrcs:

a) POBHO 5 HOMBITOK; 6) or 2 50 4 MOTBITOK.

216 TIlpoussoasTcs mociefoBaTeILHLIE OJUHAKOBBIE W HE3aBUCHMBIe HMCIBITAHUS 0 TeX
Iop, NOKa He HACTYNUT ycrneX. B KaXkJIOM OTAeJIbHOM HCIBITAHHUHN BeEpPOSATHOCTH
ycmexa paBHa p, a BePOATHOCTL Heyaauu paBHa ¢ = 1 — p. Haiijure BepoATHOCTH
coOBITHA (BBIpasuTe €€ uepes p M ¢), 3aKJIOYAIONIErocs B TOM, YTO:

a) «ycIeX CHAYYUTCS HPH BTOPOM HCIBITAHWUU»;

6) «ycIlex CIyUYHUTCHA ITO3Ke UeTBEPTOTO MCIIBITAHHUA»

B) «yCIEeKX CAYUUTCH HE I033Ke LIeCTOTO MCILITAHHSI»;

I) «JJIsl DOCTHIKEHUs ycmexa mnorpebyercss OT TPEX JO IATU HCIBITAHHH».

217 Cepreit orupasniser CMC-coobmenue apyry. CBAsb HeycTOHUMBAA, MOITOMY Kam-
pas nomsiTka ornpaBuTh CMC mmeer BepositHOceTh ycmexa 0,3. Haligute BeposiT-
HOCcTh TOoro, yro CMC Oyzer oTmpaBiieHO:

x-l-l
N1

a) Co BTOPO# TONBITKH; 0) He MO3’Ke, YeM TPH IIeCTOH IIOIBITKE.

218 BeposaTHOCTH TOTO, UTO HOBHIH MOGHIBLHBIN TenedOH BHIHNET W3 CTPOS B TedeHHE
nepBoro roga paborsi, paBHa 0,2. Ecinu tenedon mpopaboTan Kaxkoe-TO BpeMs, TO
BEPOATHOCTL €ro MOJIOMKH B TeUeHUE CJeAYIOUIero rojga takaa ke (B renxedponHe Her
H3HANIUEBEAIUXCHA ,u;e'ra.ueﬁ, IO9TOMY BE€pPOATHOCTH €ro InoJIOMKH He pac'ré'r CO Bpe-
meHeM). HaliiuTe BepOATHOCTH TOTO, YTO HOBEIA Tejde(OH BBIMAET U3 CTPOS:

a) Ha YeTBEPTHIN TOX COYKOBI;

n+'
N1

0) He MO3IKe YeM UYepe3 TPH Toja Ioche IMOKYIIKH.

219 BeposTHOCTE TOrO, UTO HOBBIH TJIAHIIET BHIHJET M3 CTPOA B TeueHWe TOAa TOCTe
a nokynku, pasHa 0,1. Ecam mnasmer nmpopaboTas HECKOJBKO JIET, TO BEPOSATHOCTH
ero HNOJICMKH B TeYEeHHE CJIEQYIONIero roja takas ske. HaiiinTe BepOSATHOCTH TOTO,

YTO HOBEIM NJIAHINET BBIAJET U3 CTPOS:

a) Ha Tperuil roy cayxber; 6) mpocnyskur Gonbuie 3, HO He Gosablie 5 Jer.

220 Crpenok B THUpe CTpedseT IO MHUIEHU 0 TeX Iop, Imoka He cobbér eé. Beposar-
e HOCTh IOMAJAHUA IPH KaKAOM OTAEJBHOM BbIcTpene paBHa p = 0,4. Cxoabko ma-
TPOHOB MOJIKEH MMETh CTPEJIOK MepeJ HAYaJoM CTpeabObl, Y4TOOBI IOPAa3HTh MU-

IIeHb C BEPOATHOCTHI0O He MeHee 0,97

221 HnskeHepbl NPOEKTHUPYIOT CHCTEMY aBTOMATHUYECKOH mHepenayd MHOOPDMAIMM OT aB-
TOMOOHJISI B KPUSHCHBIN ILIEHTD B CJydae aBapuu. BO3MOYKHBI IIOMEXH PasHOTO PoO-
a, MO3TOMY CHCTEMa JOJKHA YMETh JeJIaTh HEeCKOJIBKO MONBITOK, YTOOBI JOCTHYL
ycmexa. YHCI0 MONBITOK HYKHO OrPaHMYUTH, 94TOOBI cucTrema He 3aBuciya. Ilo Tex-
HAYECKOMY 3aJaHHAI0 BEPOATHOCTH Iepefayu HH(pOpPMaIUHU [OJLUKHA OBITH HE HUMKE
0,95, ecsiu BepoOATHOCTHL ycmexa B Kaxkaou orgenbHoil mombiTke 0,2. Kakum uwmc-
JIOM OTPAHUYHUTH PA3PEHMIEHHOE KOJIHUIECTBO IMOMBITOK?

x4
N1

=
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@ Cepus ucnbitTaHu BepHynnm

B mpeapiaymem maparpade MBI pacCMaTPHUBAJIHXA ONBIT, B KOTOPOM HCHBITAHUS IPOBO-
OWIHACH A0 MepBUI0 yCiuexa. FaceMmMorpdM Apyrolt chydaddbiii oLbiT. DyAeM OpPoBULHTH
HCIOBITAHUS 2aJaHHOE KOJUYECTBO pas, HEe3aBHCHUMO OT TOrO, YCIHeXOM WJIMA Heyjaadei
OKOHYMJIOCH npeasigyiiee. BaskHo, 4TO0BI OAMHAKO-
BBl WCHBITAHUS MOYKHO OBIJIO HMPOBOAWTH MHOTO pa3s
¥ 4TOOBI OHW OBLIM HE3aBUCHUMBIMH — MCXOM KaXKJo-
ro He JNOJI’KeH OBITh CBA3AH C MPEeAbIAYIIAMH.

Taxyio cepuio MCHOBITAHUH MOMKHO YCTDOHUTH HAJEKO
He Bcerga. DBIBAIOT HCIOEBITAHHS, KOTOPHIE HE yAaéTcs
nmoBTOpUTh. Bor mpumep. HoByio Momens aBTOMOOMISA
IOABEPralT HUCIHBITAHUID Ha 0e30IacHOCTh IIPU CTOJK-
HOBEHMM — Kpaumi-tecr. Eciu MaHEKeH, CHAAMINNA
BHYTPU aBTOMOOWJISA, HE IOJYYUJ CEPHE3HBIX IIOBPEIK-
JEeHUil, TeCT CUYUTAIOT YCIEIIHBIM.

Kpaw-tect aBromobuns OnHako HAAEKHOCTH BBIBOJOB IIPU Kpall-TecTe HE
OYeHb BBICOKAs, IMMOCKOJIBKY aBTOMOOWIbL pas3buBaer-
ca. [loBTOpHTE HMCHBITAHWE MHOTO pas B TeX JKe yce-

JOBHUAX HEBO3MOXKHO. MOKHO, KOHEYHO, HMCIOJb30BAThH APYIrHe TaKWe Ke aBTOMOOMJIH,

HO 9TO CJHINIKOM JOPOro — JejiaTh MHOMeCTBO aBTOMOOHJIEH TONBKO HOJA TOro, 4TOOBI

uxX pasbuThb.

ITosromy pasi mpouwsBOAuUTEJieH aBTOMOOMIE, CAMOJETOB, SKEJIe3HOHOPOKHOM TEeXHUKH
OYeHb BaKHO cobmpaTh MHMOpMAnuio o0 OTKasaxX W aBapHAX, IPOM3OIIEAIIAX YiKe B IIPO-
mecce BKCILUIYATAIUU.

Ecnu Bcé ke ynaérca IPOBECTH HECKOJIBKO (ONpeleséHHOE KOJUYEeCTBO) OJWHAKOBBIX
W HEe3aBUCHMEBIX HCHBITAHUH IOAPSAA, TO TOBOPAT, YTO HPOBEJEHA CEePHA HCIBITAHUN
Beprynau.

Cepus ucnbiTanun BepHynnim — 370 nocnenoBaTeflbHOCTbL OAVMHAKOBLIX HE3aBu-
CUMbIX WCNbITAHWIA, KaX[0e U3 KOTOPbIX MOXET OKOH4MTbCs Nmbo ycnexom, nubo
Heyaa4en.

PaccmMoTpuM aeMeHTapHBIE COOBITHA B IOCJEAOBATENLHOCTH W3 TPAX mcnbITanmid. Kak-
Joe HCIBbITaHIle OKaH4YMBaeTca Jubo ycmexom (¥), nmubo meypageit (H). ITocine Tpéx wmcibi-
TAHUNA MBI MOMKEM IOJYYUTH OJHO U3 BOCBMHU DJIEMEHTADHBIX COOBLITHIA:

YVY VY YVAY YER IIVY YV BV HEIL

OtnenbHble UCIOBITAHUA BepHYJUIM He3aBUCHUMBI, IO3TOMY BEPOSATHOCTbL KayKJOI'O0 3JIEeMEH-
TAPHOTO COOBITHSA MOKHO HAWTH C HOMOIIHI0 IPABHJIA YMHOXKEHHUs BeposaTHocreii. Hampu-
Mep, aaeMeHTapHoe cobsiTne YYH mMeer BepoATHOCTH

pPq = p’q.

3aHecéM pe3yJAbTATHI BBEIYUCICHHH B Tabaumy 5.
Takum ke cmoco60M MOMKHO COCTABUTH TaOJMIly dJeMeHTapHbIX COOBITHH U UX BEPOAT-
HOCTEH JJiA CepUU U3 YeThIPEX, nATH U Oosee mucnbiTanuii BepHyJuiu.

=
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Tabmuna 5. daeMeHTapHBIE COOBITMS B CePMM M3 TPEX MCHBITAHUM

diieMeHTapHOE cOoOBITHE vy YVH YHY YHH HYY HHY HVH HHH

BepoaTHOCTE ) i | P4 6 e pi R

Ilns Tpéx ucnsrraEmii Mbl moayuman 8 = 2% sjmeMenTapHBIX COGBITHI, IS YETHIPEX HC-

OBITAHUH HX Oymer y:xke 16 = 2% IS NATH WCOBITAHUN HX 6ymer 32 =2° u 1. A., AnAA
n UCOBITAHAMA MEI moydyum 2" 9JIeMeHTAPDHBIX COOBITHM.

CD OneMeHTapHbIM COObLITUEM B CEepuu UCMbITaHUN BepHynnuM sBASeTcs He OTAEeNbHbIN
ycrex unu Heyaada, a rnocsiefoBaTenbHOCTb YCrexoB U Heyaay. B cepuu us n ucnbi-
TaHui BepHynm Bcero 2" pasnuyHbiX 3/IEMEHTapHbLIX CODbLITUIA.

INPUMEP 1. llpocreiinias cepusi ucnblTaHuid BepHyinmn — OpocaHWe CHUMMETPUYHOA MO-
HeTbl. B 9TOM oODbITEe BEepOATHOCTH ycmexa (opya) U Heygauu (pelniku) OJUHAKOBBI U PABHBI
0,5. IToaToMy BEpPOSITHOCTH BCEX 2JI€MEHTAPHBIX COOBITHH omuHAKOBBI. Ecium momery Gpocaior
ABaKABI, TO BepoaTHOCTH Bcex cobeprtmii OO0, OP, PO u PP pasmmr 0,25. Ecim moreTy 6po-

1
caror 10 pas, To Bcero 1024 sjieMeHTAPDHBIX COOBITHS, M BEpPOSITHOCTH KaXKJOTO paBHA 1024°

OmeIT ¢ MHOINKDATHBIM OpOocaHueM MOHETBHI HMHTEDeceH, U Mbl K HeMy BepHémca. Ho
HAMHOTO WHTEpeCHee H3yJaTh CEPUHM HCIBITAHWMN, Ie BEPOATHOCTH ycllexa M HeyJaduu He
OAVHAKOBHI.

INPUMEP 2. BuatnoHucT fenaer o odepead O BBICTPEJIOB IO TATH MuineHaMm. MsBect-

HO, 9YTO OH IIOmazaeT B MuUIIeHb B cpeaHeMm 8 pas u3 10. Kakosa BeposTHOCTBH TOTO, YTO
OyAyT mopasKeHb. NepBasi, TPETbA U YETBEPTAss MUIIe-

HH, a Bropaa u usras uer (puc. 63)?
Takoe cobGbITHE B HAIMX OOO3HAUYEHUAX HUMEeT BHJ Q‘OO.
VHYVH. U BeposaTHOCTE €ro pasHa pgppq = p°q’. Ua

ycaoBus caepyer, urto p = 0,8, a ¢ = 0,2. Ilogcrasnasa B 6UATIOHE MULLEHN YEPHBIE.
3TH 3HAYEHUs, NOJaydaeM

MopaxéHHble MuLleHn
p3q2 =0,8%-0,22=0,512 - 0,04 = 0,02048 =~ 0,02. 3aKpbIBAOTCA OenbiMU LUTKaMWU.

Paccyxpas Takum ke 0o0pazoM B o0OLIeM ciydae, MBI PucyHok 63
npUxXoauM K obmwemy (daxry.

TMA, B KOTOPOM MPOM3BONbLHbIM 00pa3oM uepepnyiorcs k ycnexoB v n — k Heypad,

pasHa p*g" %

Bonpocbl

1 Kakumu onxHbl ObiTb MCNbITAHUS, 4TOOLI NOMy4YMnNachL cepusi ucnbitTaHuin BeprHynnn?

2 CKONMbKO BO3MOXHbIX 3NEMEHTapHbIX COObITUIA Yy OAHOrO ucnbiTaHus beprynnu? Kak
OHW Ha3sbIBAOTCA?

3 Monbaysicb 0603Ha4YeHnsMu Y n H, BbinuwntTe BCE 3NEMEHTApHblE COObLITUSA, KOTOpbIE
MOryT HAcTynuTb B CEpuM U3 ABYX U U3 TPEX ucnbliTaHuin BepHynnu.

4 KakuM COOTHOLLEHUEeM CBA3aHbl BEPOATHOCTU ycrnexa u Heypaun?

5 YT0 aBnseTcs anemMeHTapHbIM COObITUEM B Cepuu U3 MATU UCnbiTaHuii beprynnn?

@ B cepus1 wu3 n ucnbitaHnii  BepHynnu  BepOATHOCTL  3NEMEHTAPHOro  Ccobbl-
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@ 3agaumn

222 DxcmepUMeHT COCTOMT H3 YUeTHIPEX MOCIefOBATENbHBIX HCILITAHUN BepHy/IH.
IMonsaysack obosHaueHUsaAMHu ¥ ana venexa w H ana Hevaadw, BRIMHOIUTE Bce DJe-
MeHT:PHEIE COOBITHS, B KOTOPBIX POBHO:

a) 1 ycmex; 6) 2 ycmexa; B) 3 ycmexa.

223 Ionb3ysack pesyabraTaMu safgadd 222, IepedyepTHTe B TeTpajb M 3amojHHTe Tab-
auny 6, B KoTopoil ykasaHO, CKOJIBKO MOMKeT ObITh sJeMeHTapHBIX cobbiTuit Ges
yCHEeXO0B, ¢ OJHHM yCIIEXOM, C ABYMs yCIEXAMH H T. JI. B CEDHU H3 UYEeTBIPEX HC-
nerradanii Beprymnm.

Tabauia 6. DIeMeHTApPHBIe COOBITHA B CePUH H3 YeTHIPEX MCIBITAHMII

Yucr1o ycnexos 0 1 2 3 4

Yuc.10 6JaronpHATCTBYIOMMX 3JeMeHTAPHBIX COOBITHI

224 3KC]IUPHMEHT COCTOHT H3 HOATH HOOocCjaenoBaTelIbHBIX HCIBITAHHH BEPHYJIJIH. IMoas-
sysck obosHaverumamu ¥ m H ana ycmexa m Heygaum, BEIMHOIATE BCe dIeMeHTap-
HBIe COOBITHA, B KOTOPBIX POBHO:
a) 0 ycmexos; 6) 1 ycmex; B) 2 ycmexa.

225 Wrpaieayio kKoerTh Opocator 4 pasa. Haiinure BepoATHOCTb COOBITHH, COCTOSIIETO

'-EE B TOM, YTO IIECTEPKA BBINAJET:

a) TOIBKO IIPH NEPBOM U TpeTheM OpocKax;
6) ToapKO npm BTOpoM OpOCKe;
B) poBHO 3 pasa — IIpPH IEePBOM, BTOPOM H UeTBEpPTOM Gpockax.

226 Muma xugaer Msad B GacKkerGoinbHOe KOJILIO. BepoATHOCThL HONafAHHA paBHA

—
+ = il . -
p= 3 Haiigure BeposiTHOCTHL TOTO, 4TO, caesaB 5 GpockoB, Muma nmomagér B KOJIb-

0 TOJIBKO IPY BTOPOM H HYETBEPTOM Opockax.

@ Yucno ycnexoB B ucnbiTaHnax bBepHynnu

B mpeasyrymem maparpade Mbl ONMCANH CEDHM MCIIBITAHHN BepHYJIJIM W HAYYWINCH
BBEIMHCAATE BEPOATHOCTH 3dieMeHTApHBIX cobnrruii. [locrasum agpyryo 3samauy. CKoabko
aJleMeHTapPHBIX COOBITHH B CEPHH H3 7 HCUOHITAHHN BepHynaam 6JaronpHATCTBYIOT HACTY-
IUIEHUIO0 ONPefeIEHHOTO 4Yrciaa ycemexoB? Hampumep, NycTs TPOBOAHTCA 5 WMCIBITAHHWIMA.
CKONBKO 3JeMEHTADHLIX COOBLITHH 3TOM cepHH OJArOMPHATCTBYIOT COOBITHIO «CJIYUUTCS
poBHO 3 ycmexas?

Crosa mpumenum obosmauenus ¥ mw H gns ycmexa m Heymaum. dieMeHTapHBIE CcOOBITHS
CepHH M3 D HMCIOBITAHHN ¢ 3 ycmexXaMH MOTYT BBINVIAZETh CIeAYIOIMUM obpasom:

YYYHH VYHYH YVYHHY u 1. n.

Takum obpaszoM, aJeMeHTAPHBIX COOBITHH ¢ 3 ycmexaMW B D HCOBITAHHAX POBHO CTOJb-
KO, CKOJBKO CyIecTBYeT cmnoco0OB paccTaBUTh 3 OYKBBI ¥ B MHOCHEIOBATENILHOCTH U3
5 6ykB. 910, KaK U3BECTHO, YHCJO COYETAHUI Cg, To ects 10.

O6o6muM 3TOT pe3ysabTaT HA OTPOM3BOJLHOE UHCI0 HCIOLITAHHI 7.

|
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@ Yucno anemeHTapHbiX coBbiTMii, BnaronpuaTCTBYIOWKWMX B yCcnexam B CEpUM U3 n UG-
nbiITauuia, pasHo Cr.

ITPHUMEP 1. Yrobsl GbicTpee cuMTATh MEJOYb W JAaBaTh Clady, KACCHD B METpPO 3apaHee
CKJIaAbIBaeT MOHCTHI croimbuxamu mo 10 momer B kaskgom. Ilpm sTom kaccup Kaamér MoHe-
TBI CAYYAHHOH cropoHOoi BBepX. CKombko Becero ects cmocobos monmoxxuts 10 moHeT B cToI-
OHK Tak, 4T0oOBI DPOBHO 4 M3 HHX JeXKalHl OpPJOM BBepx?

Pemenne. I'taBHO® — yBHAETH B 3ajja4e 3HAKOMBIHA caydaiHbId onbIT. [lomosxenme kask-
ol MOHeTbl BHYTPH CTOJIOMKA MOMHO CYHTATL HCHObITaHueM DBepHyJ/UIH ¢ ycmexoM «MoOHe-
Ta OpJOM BBepX». BriknaabiBanue cronbuxa — cepusa us n = 10 ucnerrannii. Yucio Tpe-
fyemMbx ycmexos k = 4.

CnenoBaTenbHO, 3a7a4y MOMKHO nepedOpMyIHPOBATL TAK: CKOJBKO DJIEMEHTAPHBIX COOLI-
THii 6aaronpEATCTEYeT HacTymaeHH0o 4 ycmexoB B 10 HezaBHCHMBIX HcHOBITAHHAX BepHys-
m? 9ro umeao pasHo Cip = 210 (cm. pue. 51 Ha c. 56).

IIPHUMEP 2. Ha Gopty camoméra 100 maccasxkmpos. UM mpepmaraercsa VKHH — Ky-
puIa ¢ pucoM HAM peIba ¢ KaprodenabHBIM nope. Kakaelil naccasxup AejiaeT CBOM BBI-
6op. Cxosnbko B dTOM onbiTe KoMOMHANHiI, B KOTOPBIX poBHO 67 maccasxupoB BuIOHUpaioT
KypuIy?

Pemenune. 3ajauya ykJganpiBaeTcsa B cXeMy HMcnblTaHuii Bepryium. OmHO HcneITaHuHe 3a-
KJIIOUaeTcda B BbIUOpE, KOTOPBIM JeaeT OuepeHOHN IacCcaykup. YCIeXOoM Ha30BEéM BbIOOpD Ky-
punsl, Heyaadeit — BuIGop peidel. Ymeno ucnweitanuii n = 100. Yncno tpebyeMBIX ycIexos
k= 67.

OTeer: C‘f&, Yucao 9TO OTPOMHO, HO MBI BCE JKe 3amunieM ero:

Cl50 = 294 692 427 022 541 000 000 000 000.
® Bonpocsl

1 CkonbkO pasnuuHbix 2feMeHTapHbiX cobbiTUiA BnaronpuaTcTBYeT 5 ycrexam B cepum
U3 7 ucabirasuia BepHynnu? [lng oTBeTa MOXHO BOCMNONL30BATLCA TPEYrONLHUKOM
Mackana (cm. puc. 51).

2 CKONbKO B Cepur U3 n WUCNbiTaHuii BepHynnu anemeHTapHbix cOObITWIA, coaepXalmx
posHO k ycnexos?

@ 3apauv

227 BrinummuTe BCe DIEMEHTADHEBIE COOLITHSA, GJIATOIPUATCTBYIONIHE:
a) 2 ycoexam B cepuud u3 4 mcuerrannii Beprvian:
6) 5 ycnexam B cepun uz 6 mcuerraEmii Beprymim.
228 Cronbko aleMeHTApHBIX COOBITHIT B cepMyM U3 8 HCHBITAHWHE BepHyIim Grarompwu-
ATCTBYeT:
a) 2 ycmexam; 6) 6 ycmexam; B) b ycmexam; r) 3 ycuexam?
229 CronbKO aJeMeHTapHBIX COOBITHI GJAroNpHATCTBYET IOABJEHHIO TPEX OPJIOB, €CIH
MoHeTy Opocaior:
a) 3 pasa; 6) 5 pas; B) 7 pas; r) n pas?
230 IIposogurca cepua u3 10 ucneranuit Beprymnu. Kaxkux sieMeHTAPHBIX COBLITHIE
Gospmie: Tex, B KOTOPBIX 3 ycmexa, WIH TeX, B KOTOPHIX 7 YCIEXOB?

=1
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231 Ilposenena cepusi ua n wcnslTanuit Bepmuymnru. Haiigure n, ecam obmee wmeso
3JIEMEHTAPHBIX COOBITHH paBHO:

a) 16; 0) 64; B) 256; r) 2048; n) 2™,

232 [lokaxure, uTo B cepuu u3 15 mcnbrranuit BepHy/LIM 4MCIO dIeMeHTADHBIX COOBI-
THH, OnaronpusTcTByHOmMHNX 6 ycmexaM, paBHO YHCIY 9JIEMEHTAPHBIX COOBITHIA,
6JIarc IpUATCTBYIOIIHX
a) 9 meymauam; 6) 9 ycmexam; B) 6 meymauam.

233 IlpoeoauTcs cepus W3 n WenbITaEuit Beprymmu, n = 9. Bripasure cdopMynoi umc-
JI0O 3NeMEeHTAPHBIX COOBITHUI, KOTOPBIE OJIATrONPUATCTBYIOT HOSBIECHUIO:

a) 2 mam 3 ycCHexos; B) posHO 4, 6 mwiu 9 ycnexos;
6) He Oosee 5 ycrexos; r) meHee 4 Heyzady.

234 Haiigure umcio plreMeHTAPHBIX cobeITHi B cepuu u3 134 mcnwerranuit Bepmyirwm,
KOTOpBIe OJAaTONPUATCTBYIOT TOABIEHHIO:

a) 133 ycmexos; 0) omHOTO ycmexa.

@ BeposaTHOCTU COObITUA
B ucnbiTaHuax BepHynnu

Mps1 3HaeM, 4TO NPHU [IPOBENEHUU CEPUM U3 I HE3aBUCUMBLIX MCHbITaHUU BepHyiuim xaw-
Jloe KOHKDEeTHOe dJjieMeHTapHoe cobbiTHe, B KOTOPOM k ycHexoB u n — k Heyjad HUMeeT Be-
poarnocts p*q” k.

MpI TakKe 3HAEM, YTO UMCIO TAKMX BJIEMEHTADHBIX coObITHI ¢ k ycmexamm pasao Ch.
CrnenoBaTenbHO, COOBITHE «HACTYNWJIO POBHO R YCIEXOB» HMEEeT BEpPOATHOCTH C','I pg" ",

9ty dopmyiy yacto HaswiBaioT (opmynoit Bepryiiu.

®opriyna BepHynnu. B cepun ucnbitTaHuit GepHynnu BeposATHOCTb COObITUA «POBHO
k ycnexos» paBHa

Cip*q™ ™,
rAe n — YUC/O MUCMbITAHUN, p — BEPOSITHOCTbL ycnexa u ¢g=1 - p — BEepOsATHOCTb
HeYAZ Y.

1
IIPUMEP 1. Crpesok 7 pa3 cTpeiaseT N0 MHUIIEHHA C BEPOSATHOCTHIO IONaNAHHS 3 npu

Ka)JaoM OTAebHOM BhicTpesie. KakoBa BepOATHOCTEL cOObiTHA «MHIIEHbL OyJeT mopa)keHa
poBHO 3 pasa»?

H Bepo-

o | -

ITOT ONBIT — cepHus U3 7 HCIObITaHMI DepHYJUIM ¢ BEPOSATHOCTHIO ycmexa p =

2
ATHOCTBIO Heyjauu ¢ = 1— p = 3 BepossTHOCTE COOBITUA A «DPOBHO 3 MOMAJAHUS» paBHA:

1" (2
P(A)=C-‘,’p3q‘=35~[§] [5] ~0,256.
P&CCMOTPPIM Ternepb 6o.nee CIIOJKHBIE COGBITHH, cocrodAnie B TOM, YTO YHCJIIO YCIIeXOB

3aKJIOYEeHO B HEKOTOPBIX IIpeneiax.

IIPUMEP 2. BpocaeM HMrpajJbHYI0 KOCTBH. YCIEXOM OyAeM CUYMTATH BBIIIAAEHWE IIecTeép-

: | 5
ku. Heynaueit — pBrimazenme Jyroboro apyroro ymciaa o4kos. Takum obpasom, p = 9 %

Haiiném BeposiTHOCTH TOrO, 4To mpu 8 Gpockax miecTépka BbmazeT or 4 mo 6 pas.

E=————
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Yrobel PemATh 9Ty 3ajady, HYKHO OTAeJIbHO HAWTH BEePOATHOCTH TOTO, YTO IIECTEPKAa
BeImasia 4, 5 uam 6 pas, W HX CIOKHTH:

4.4 4 50 6.2 14 54 15 53
Cap'q*+Cip°g® +Cip®q =70'E ‘15 +56'-€ “Ig +28-

B HexoropeIX 3afauax yao0OHO BMECTO BEPOSTHOCTH HYKHOTO COOBITHA CHAUYAJA HAWTH
BEPOATHOCTH HPOTHEOIIOIOMHOTO COOBITHA.

1% (5)
E] [E] =0,306.

INPHUMEP 3. IlpoBogmurcsti cepma ma 6 wmcnerranmii Bepryum. BeposiTHocTe ycmexa p
pasHa 0,3. Haitném BepoATHOCTH cOOBITHA A, COCTOAIIEI0 B TOM, YTO B STOH CEPHH HACTY-
HOUT XOTHA OBl OALH YCIEeX.

Pemenue. Bmz2cro cobeiTa A paccMOTPpHM NPOTHBONONOMHOE coDbITHE A <«HACTYIHAT
0 ycoexoB». BepoaTHocTb 3TOr0 COOBITHA HAWTH HECJHOKHO. YUUTHIBAA, YTO BEPOATHOCTH
Heygauu g pasa2 0,7, monyuaem P(A) = Cgpoq6 =1-0,3"-0,7% =~ 0,118.

Cnenosarensso, P(A) = 1 — P(4) = 0,882.

Y106bl HatTU EBepoATHOCTL no dopmyne bepHynnu

B 3NEKTPOHHOW Tabnuue, ucnonbaynte GyHKUMIO
BEMHOM.PACT1()

Ha pucyHke HaiaeHa BeposiTHOCTbL Toro, 4to B8 10 uc-

nbiTaHusax BepHynnu ¢ BeposaTHOCTLIO ycnexa p = 04

HacTynut poBHC 6 ycnexos. O6partute BHMMaHWE Ha N 10| 0,111477_[

nocnegHuin aprymeHt 8 ckobkax. OH pasen 0. Ecnm p 0,4

emecto 0 HanueaTts 1, TO YHKUUA BLIMUCIUT BEPOAT- k 6

HOCTb TOrO, 4TC YCMNEXOB CAy4Mnocb 6 wnu MeHblue

(ot 0 mo 6).

Je  =BUHOM.PACTI(E4;E2:E3.0)
D E F

IIPHMEP 4. 8 2009 r. B nepso#t wactu EI'D no maremaruxe O6sw1o 10 sapanumii ¢ BbI-
6opom orBera. K kamkpmomy sagaHuio npemiaraiocks 4 BapuaHTa OTBerTa, HO TOJIBKO OJHH
u3 HAX ObI BepubIM. Eciam yJ9acTHHMK dK3aMeHa BBIOMpAJI OTBETHI cIydadHBIM obpasom, TO
s Hero ot 10 3aganauii npespamanuck B cepuio u3 10 menesrTannii BepHyiim ¢ BeposAT-
HOCcThIO yemexa p = 0,25. Yrobel yenemHo ciaTh 5K3aMeH, VUYACTHHUKY HY)KHO ObLIO YEKa-
3aTh BEpHBIE OTEETHI XOTA OBl K TpéMm zazanmaMm. KawoBa 6bLIa BEepOATHOCTHL HOPH TAKHX
YCIOBHAX CAATH 9K3aMeH, HHUEro He 3HAA W BHIOMpas OTBeTH HayAawdy?

Pemrenne. Haiiném BepoaTHOCTH cobbiTHa A «3 ycmexa wmiam Oonbme». BeposarHOCTh
I POTHBOIOJIOKHOTO COOBITHA A «ycumexoB 0, 1 mwmm 2» pasHa:

P(A) =C%,p°7°+Clp'q® + C% p*q®=0,75°+ 10-0,25-0,75° +45-0,25° - 0,758 = 0,53.
3uaunt, P(A) = 0,47. CremoBaTennHo, IPH TAKAX YCJIOBHAX npuMepHo 53% yYacTHHKOB,

He 3HABIMIHAX abCONOTHO HHYEro, NPOBAJIMBAINCH, a NpuMepHO 47% TaKHX YYaCTHHKOB
ycnemHo caaBaiu sk3ameH. C 2010 r. 8 EI'D nmo maremaTuke HeT 3ajad ¢ BeIOOpoM oTBeTa.

Bonpochol

1 3anmwute Gopmyny BeposiTHOCTU cobbiTusa «HacTynunio 3 ycnexa B cepum u3 8 wuc-
neiTasunia Bepuynnu».

2 3anuwuTe BblpakeHUe ANs BEPOATHOCTU cOoDbITUS «HacTynuno 2 unu 3 ycrnexa B ce-
pun 13 9 ncnoitaHmin bepHynnu».

3 Kak HaliTu BEpOATHOCTb COObITUA «xOTst Obl O4MH YyCriex» B Cepun ucnbiTaHuin Bep-
Hynnn?
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@ 3apaum

235 B mexoropoM wucnertaEuuM BepHYNIM ycmex HacTymaeT ¢ BepoATHocThio p = 0,5.
HaiiguTe BEepPOSITHOCTH TOTO, UTO B CeDHH M3 4 TAKUX MCIBITAHHWMN:

a) HACTYIHT POBHO 2 ycIiexa; B) HACTYIHT POBHO 3 ycIiexa;
0) HacTynuT poBHO 1 ycmex; I') BCe MCHOBLITAHUSA OKOHYATCA Heymadei.
236 Haiinare BepOATHOCTH MOABJIEHHS POBHO TPEX OPJOB, €CJM MOHETY 6pocaror:

a) 3 paaa; 6) 7 pas; B) 9 pas; r) n pas.
237 Urpaabayio KocTh Opocaior 6 pas. HaiiiuTe BepOATHOCTH TOTO, YTO HIECTEPKA BhI-
najger:
a) 3 pasa; 0) 5 pas; B) 1 pas; r) 6 pas; n) 2 pasa; €) HU pasy.

238 Iepen mauamom Gyr6oabHOrO MaTda CyAbd OpOCAET MOHETY, YTOOBI OIPEJeIuThb, Ka-
Kas RoMaHAa NnepBoi Oyaer BiIageTs MsaaoM. Haliure BepOATHOCTH TOTO, UTO B TPEX
MaT4dax, KoTopele KoMmaHaa «CTrapTép» HpPOBOAWT ¢ APYIMMH KOMAaHIaMM, MAY KaK-
OBl Das Oyzer mocraBaThbCs MMEHHO STOW KOMAaHJe.

239 Crnyuaiiaplili SKCIEPUMEHT 3aKJIIOYAeTCH B NATHKPATHOM OPOCAHHM CHUMMETPUYHOMN

MoHe bl. Halijure BEPOATHOCTHL COOBITHSA:
a) «pelrka BBIIANET POBHO 3 pasan;
0) «OpEn BRIDAAET OT ABYX A0 YETHIPEX pas»;
B) «pemka Beimazer jgubo 1 pas, mubo 3 pasar;
T) «OPEJ BBEIIAJET HEUETHOE UHCJIO pas».
240 Crperox Tpum pasa CTpejJsieT IO MHUIIEHH. BepoATHOCTH TOHNAKAHUS TPH KaKIOM
otaenbsHOM BeIcTpesie paBHa 0,74. KakoBa BepOSTHOCTH COOBITHSA:
a) «Ieab He OyJeT IopakeHa HU pasy»;
6) «Bze TpH BBICTPEJIa IOTAAYyT B IEJNb»?

1
241 B HekoTOpoM WHCHBITAHUM BepHy/UIM HeyJadya HACTYNAET C BEPOATHOCTHIO q9=3-

Hajijure BEepOATHOCTL TOTO, YTO B CEPHUH U3 5 TAKUX HCHOBITAHHN:
a) Ha:TYOHUT POBHO 2 ycIiexa; B)* mactynur Oonee 2 yCIexXosB;
6) macTynuT poBHO 1 ycmex; r)* HacTynuT MeHee 4 yCIexOB.
242 B metoropoM wuchneITaHMM BepHYAIH ycmex HacTymaeT ¢ BepoaTHocThi0 p = 0,4.

E HaiignTe BEepOATHOCTH TOTO, YTO B CEPHH M3 4 TAKMX MCIBITAHUMI:
a) Ha:Tynur Oojee 2 ycHexos; B) He BCE MCILITAHHS OKOHUATCSA HeyJadeil;
0) HacTynuT He OoJsiee 2 Heyjaady; T) HacTynuT MeHee 4 yCIeXOB.
243 Ilepe,; HayanoM NMIAXMATHOI NAPTHU € TOMOMBLI0 XpeOusA HIPOKH ONpeensiorT,
E KTO urpaetr OenbiMu, a Kro — uyépHbiMU. Ocran BeHpep npoBOAHT ceaHC OZHOBpE-

MEHHN# HUrphl ¢ Joburenamu miaxmart ropoga Bacioxm Ha 12 mockax. Haiigmre Be-
POATHOCTE TOTO, YTO OH OYAET HIPATh OEJIBIMH:

a) pOBHO Ha 3 MOCKAaX; B) XoTst 661 Ha 1 nmocke;

6) poBHO Ha 5 HOCKax; r) Mo KpaiHeil mMepe Ha 2 HOCKAax.

244 Onery 3aganu 10 oAMHAKOBBIX IO TPYAHOCTH 3ajgad. BepoATHOCTH TOro, uro Omer
E PENIAT KaXKAYI0 OTHEeNbHYIO 3amauy, paBHa 0,75. Haiigure BEepOATHOCTH TOr0, 4TO
Ouser pemrur:
a) Bce 3ajauu; 6) He menee 8 3amau; B) He meHee 6 3ajzau.



CnyyanHbie
BeJiidiiHbi

CnyyanHass Benu4uMHa — 3TO BENUYMHA, 3Ha4ve-
HUE KOTOPOW 3aBUCUT OT 3JIEMEHTAPHOro COo-
ObITUS, KOTOPbIM 3aKOHYMUCHA OnbIT. YTO6LI NOn-
HOCTbIO OMNUCaTtb CIY4YaWHYIO BEIUYUHY, HYXHO
3HaTb BCE €€ 3HA4YeHUs U UX BEepPOATHOCTU, TO
eCTb pacrpegenieHue BEepOATHOCTen CiyyYyanHou
BE/INYUHbI.

CnyyaiHble BENMYMHBI CnyXart Ans npencrasne-
HUS WM3MEHYMBLIX BEIMYUH, KOTOpbIE BCTpeva-
IOTCH B NpUpoae v B NOBCEOAHEBHOW XU3HU.

68 Mpumepbl cny4YyamHbiX BEJINYUH

69* PacnpepneneHune BeposiTHoOCTeu
CNy4vyaiHOM BEeJINYUHbI

70" MaremaTunyeckoe oXxupgaHue
C/NIy4aHOW BeJIN4YUHbI

1* Oucnepcusa v ctaHpapTHoe
OTKJIOHEeHue

72* MaremaTuyeckoe oxupaHue
M aMcnepcusl 4Yucrsa ycnexos
M 4acTOTbl ycnexa B cepum
ncneiTaHnin Bepuynnm

73* 3akoH GonblIKX Yncen
M ero npuMeHeHue



@ Mpumepbl cnyYamHbiX BeJSINYUH

B pasHBIX IIKOJBHBIX MpeAMeTaX BbI H3ydYaeTe pasJMYHble BEJIMUMHBI — JUIAHBI M pac-
CTOAHUA, MACTY M TSMISPATYDY, CXCPOCTE H BoeMd. B HauarpHcH DIEOME DPACCMATDHEEATE
mocToAHHEIe BeaumuuHbl. [lodke BBl DO3HAKOMHINCE C BEJIMYHHAMH, KOTOPBIE SABHCAT ApYyT
OT Apyra WM MEeHAIOTCA €O BpeMeHeM. [IIA ONHCAHWA TAKWX BEJWYWH WCIOJL3YIOTCA
(PYHKIMH.

B3aHUMaACh CTATHCTUKON, Mbl Y3HAIH, YTO GOJBIIMHCTBO BEJHYUH B OKPYIKAOIIEM MHDE
nmoaBepHeHbL CJIy‘IﬂﬁHOfI H3IMEéHYHMBOCTH. HA HX 3HAYEHHHA BJJIHAET MHOMeECTBO H3IBECTHBIX
HIH HEH3BECTIHBIX CIYUYaiHBIX (axTopoB. IIpo HeKOTOpBEIe BEeMWUYHHLI MBI 3apaHee 3HAeM,
9TO OHH cJydaiiHble. Hanpumep, 9Mc/io YCIEXoB B CEPHM MCHBITAHWI BepHyium — 3aBe-
AOMO caydaiias Beamyuua. J[pyrue BeJMYMHLI OPUHATO CYUTATH IOCTOAHHBIMHM, HO HA ca-
MOM gejieé OHH H3MeéHYHBLBI — HX 3HAYEHHA BO MHOI'OM CJTy"IBﬁHhI. BE}I{HLIﬁ npuaMmep —
HaApsAKeHHe B dJeKTpHUecKoil cetH. B To ke Bpems, rosopa B rinase IIl o coyuaiimoit ma-
MEHUYHMBOCTH, Mbl OTMEUAIH, YTO YACTO H3MEHUYHBOCTH IMOJAYHHSAETCHA BSAKOHOMEDHOCTAM,
HOpOABAAKIIAMCA pu OoJbHIOM 4YHclie usMepeHul uau Habmwonenuii. Baxknasa samaua Teo-
jaisess BEI]DHT'H(ICTEﬁ — H3y4YeHHe CJIanﬁHBIX BeJIHMYHH H HX YHCJIOBBIX XAPDAKTEPHCTHK.

HMaMeHUNBEIe BeIMUHHEI, BOSHHKAIONIHE MPH NPOBEJeHHH CJIYIAHHOTO OMBITA, MBI OyaeMm
HAB3BIBATh CHYYaHHBIMH BeJIMYUHAMH,

Cny4aiiHana BenM4YMHa — 3TO BENWMYMHAE, 3HAYEHWE KOTOPOW 3aBMCUT OT TOro, Kakum
ANeMeHTapHbIM CODOLITMEM 3aKOH4YWICH CNY4aiHbIA ONbIT.

Yrobsl He myTaTh Ha NUCbME CJIyUaillHble BeJIWYUHBLI M TepeMeHHbie, Oygem o6o3Ha-
TATE CHAyYAHHLIE BeJWYHHEI Donpmumu natuHecKkuMH GyxBamu. [IpueBeném HeckoIbKo mpm-
MepOB.

IMPUMEP 1. Ilpepgmono:XuM, HEKTO KHAAeT HIPANbHYI0 KocTh. Ciyuaiimoil Bemwum-
HOoit X OyIeM CcYHTATH YHACIO BhIMaBmMX O0YKOB. llockonbpky KybmK mmeer 6 rpanHeif m umc-
JIO OUKOB HAa KaXXJ0i rpaHm — nenoe ducio oT 1 mo 6, cayuaiiHas BenmumHAa X HOPHHH-
MaeT 3HAYeHHsA M3 MHOMKecTBa {1; 2; 3; 4; 5; 6).

INPUMEP 2. Poct mHayaauy BRIOpAaHHOTO YeJIOBEKa MOKHO pacCMaTpPHBATB KaK Caydai-
HYIO BEJIHYUHY.

INNPUMEP 3. Vuactaur Jjorepen nokymaer O6muer. Ilema O6mmera duxcupoBana, HO
BEIATPHINI — CJy4YaiHasg BeJWdHHA.

I[TPUMEP 4. Bpemsa O6e3oTKasdHod cJayx0bl Telesuzopa HIH CTUPAJBHOM MAUIMHBI —
cay4daiinas BeaumunHa. CBoiicTBa 9TOH CAy4YalHOW BeJMYMHBLI BaKHLI, HAIPHMEp HPH ycTa-
HOBJIEHHH TAPAaHTHIHOTO CPOKa HAa HOBYIO TeXHHKY.

ITPUMEP 5. Yucio GpakoBaHHBIX JeTalieil B KOHTPOJbHOH MapTHU — caydailHas BeJiu-
YHHA.

IMTPUMEP 6. HampsskeEne B OBITOBOH 3JIeKTPHUYECKOH CceTH — cJydYaiiHas BeJWYHHA,
3HaA4YeHUs KOTOpO#N Kojebmorca okosio 220 B.

[TPUMEP 7. Macca pacdacoBaHHBIX HOpPOAYKTOB — ciayuaiHaa BexmamHa. OHAa MOKeT
HEeMHOTO OTJIMYATHCA B TY WIH APYTYIO CTOPOHY OT HOMHHAIBHOM Maccel. IlokymaTens Ta-
KHe OTJIHYUA He S3aMedaeT. 3aT0 IOPOM3BOAUTENI0 KojebaHMA B Bece HeOe3pasIH4YHBI.
B cayuae cepb€3HOro CMeIIeHHsA CpPeJHEero Beca B Ty WIH HHYIO CTOPOHY IIPOH3BOIHTENH
MOYKEeT HOHECTH YOBITKH.

e
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INPUMEP 8. BaskHbIM TPHMEPOM CJIYYAWHOM BEJIWUYHWHBI SABJISAETCS UHCJIO YCIEXOB B Ce-
puu wucneitaEuii Beprysuiu. Ilyers, Hanpmmep, npoBoguTess 10 ucnberranuii Beprysumm.
Yucso ycruexoB B 9TOM CepUHM MOKET IpuHUMAaTh Joboe nenoe suadenue or 0 mo 10. Yuc-
JIO HeyJad TaKKe SABIAETCA CIYYaWHON BEJHMYMHOMN.

5 3

INPUMEP 9. MoXHO TOYHO BBIYHCJIHTH, Y€MYy paBHA CyMMa 4YHCeJ s 43 IToaTomy
3HAYEHHEe 3TOM CYMMBI He SABJIAETCHA CHydailHoW BenmumHOW. OMHAKO €cJM JATh 3Ty 3aJady
Ha KOHTPOJBHOU pabore B 6 Kiacce, TO MOJIy4eHHBIE OTBETHI MOTYT OTJIMYATHCA OT BEPHO-
TO OTBeTa HempejcKasdyeMbIM oOpasom. IToaToMy OTBET IUKOJIBHHKA MOMKHO PAcCMATPUBATH
KaK CIYyYaHHYIO BeJIHUHHY.

IIPUMEP 10. Mosery 6pocaioT OO0 mepBOro BbINAAeHUsA opaa. ducyo OpocaHuii — ciy-
yailHAs BEJIMYMH3I, 3HAYEHUEM KOTOPOU MoxkeT ObITh Ji000e HATypajbHOE UHCJIIO.

Ecnu cayyaiirasi BeJMYMHA [IPUHUMAET OTHAEJbHbIe 3HAYEHHUsI, KOTOPHIE «HE CJIMBAIOT-
Ccsi» B MHTEPBAJILI WIH OTPE3KH, TO TAKYIO CHAYYAWHYIO BEJHUYHHY HA3BIBAIOT JHCKPETHOM.
Hanpumep, pesynsTaT OpocaHusA ONHOW WIPAJBHOM KOCTH WM CYMMa BBINABIINX OYKOB
OpH ABYX OpOoCaFHMsAX KOCTH — 3TO AMCKPETHBIE BEJIUIUHEI.

B mpupose 3pavyeHus MHOTHMX CJHYYaldHBIX BeJUYUH HM3MEHAIOTCSA HenpepbiBHO. Hanpu-
Mep, TeMOepaTypa BO3AyXa B IIOMEIIEHWU MEHSEeTCs HEIPEPBLIBHO BHYTPH HEKOTOPOrO HMH-
TepBajya. PocT cryuaiiHO BEIODAHHOTO YeJOBEKA MOJKET UMEeTh Jiio0oe 3HAaUeHHWe BHYTPH He-
KOTOPOTO IIpoMe)xyTka. Takue ciaydaiiHble BeJIMYHHBI HA3BIBAIOTCS HeENpPepPBIBHBIMU.

@ Bonpochbi

1 Y70 Takoe cny4yanHas BenuuuHa?

2 lMpuBeaute p[Ba-TpU nNpuUMepa CnyvYanHbiX BEIVYUH, MOMMMO Tex, KOTOpble [AaHbl
B TekcTe yyebHuka. Bbl MOXeTe nerko HanTu npuMepbl, BCMIOMHUB Urpbl, B KOTOPbIE
Bbl urpaete. [pyrue npumepsbl MOXHO HalnTu npu HabnoageHuax 3a norofoin.

3 MOXHO nu paccmarpuBaTh LWKOABHYIO OLEHKY Kak CiyydanHyio senunyuHy? lMpusepute
apryMeHTbl 3a u rnpoTue.

4 lMNpueseaunre npumMep OAUCKPETHOU U NPUMEpP HENPEepbLIBHOW CRy4anHOW BENYUHLI NOo-
MUMO Tex, 4YTO [aHbl B TEKCTe.

@ 3apauv

245 Cepusa 7T0BapHMIIECKMX MaTdeil NpPOBOAMTCH [0 ABYX Tobes ONHOM M3 KOMAaHJ
B TPEX MaTyax: eCJIH KaKasd-TO KOMaHAa ojepskana Aase 1mobensr, To oHa OO0BABIA-
ercsa mo€emureneM, W CHEAYIOU[AA MaTd y:Ke He mpoBogutTca. MOKHO JIM CUHTATH
YHCJIO MaTdeid ciydaiHoW BenmumHOK? Kakume 3HaYeHHWs MOKET NPHUHAMATE 9Ta
caydaiHas zenmunze?

246 JIsa maxMaTHCTa PelIMJIM IIPOBECTH APYIKECKYIO BCTpedy A0 Tpéx mobex B IIATH
naprusax. Kakue 3HaueHHUs MOYKET NPUHUMATH CJIyJYalHAA BEIWYMHA «UUCIO ChI-
TPaHHBIX IapTHM»?

247 B MoMeHTanBHOI JOTepee YJYACTBYIOT TPHM THIa OWJIETOB: 0e3 BHIMTIPHIIA (BBI-
urpeimn 0 py6ieii), ¢ Beiarpeimem 20 pyoueir u ¢ Beiurpeimem 100 pyGaeit. Mosk-
HO JIM CYMTATH BBIMIDBIII HUIPAIOUIEro ciaydaiHou senumunmuHoun? Kaxkue sHaveHus
MOXKeT NPpHHUMATHL 9Ta BeJIMYHUHa, eCciin nrpalomm‘i IIOKyIIaerT:

a) oguH OmIeT;
6) nBa 6miera?

CNYYAWHBIE BEJIUMUHDI 81



248 B xkamxke 16 crpanun. Bel Hayraz OTKpEIBaeTe KHHIKKY B CMOTPHTEe HOMEp CTpa-
HHAOB! ciaeBa. MoKHO JaH cumTaTh 2Ty Beauduny caydaiuoin? Kaxme smauenmsa oHa
MOKeT IPHHUMATE?

249 Kaxue sHaueHHS MOXKeT IPDUHHMATDL CJIydYaiiHAsS BeJTMIMHA:

a) cyMmMa O4YKOB mpu OpocaHUM [ABYX UI'DANbHBIX KOCTEH;

6) cymma O4KOB mpu OpocaHMHM TPEX HUIPAJBHBIX KOCTEMH;

B) YHCJIO MCIBLITAHHWNE B ONBITE, I'M€ HCIOLITAHHA NPOBONATCA OO IEPBOr0 yCIexa;
r) KOJIMYECTBO YCHEeXOB B cepuu u3 n ucnbitanuii Beprnymnmn?

250 MsBecrno, uro B Kiacce 32 yuenmka. Ms mux 20 gepouex. Kakme smaueHus Mo-

JKeT IIDHHHUMATH caydaiHasd BeJIuTHHAa:

a) YHCIO0 JIeBOYeK, IPHCYTCTBYIOIIHX CEerofHs B KJACCE;

6) uHCcII0 VIeHHKOB, OTCYTCTBYION[HX CEerOJHs B Kiacce?

CKOoJILKO pasIMdHBIX 3HAYEHHH MOKET TPHHATE KayKAad W3 9THX CJVYAHHBIX Be-
aaaua?

@ PacnpepneneHne BeposATHOCTEN
CNny4YaHOW BeJINYUHbI

Yrobsl onwcath CJTY“[SffH'YI‘O BEJIHYHHY, HY¥HO YEKa3aThb €€ BO3BMOJKHBIE 3HAYEHHS W HUX
BEPOATHOCTH.

PacnpepgeneHuem BepoOsiTHOCTEM WM MPOCTO pacnpegeneHuemM CcryyailHow Benu-
YUHbl HA3LIBAETCH 3@KOH, KOTOPbLIA KaX[O0MY 3HA4YEHWIO Cly4alHOW BENNYMHLI CTaBUT

B COCTBETCTBME BEPOATHOCTL TOro, 4T0 BEeAM4YMHa NnpumeT aTo 3HadeHune.

BEcau, sanpumep, BequuuHa X MOXKET NPHHATHL 3HAUYEHHE D, TO HYIKHO YKA3ATH BEPOAT-
HOCTE coOBITHA «X paBHO H». Ecim Bemmumaa X MOKeT NPHHATE 3HAUeHHe —4, TO HYIKHO
VKasaTrb BepCcATHOCTH cobbiTHa <X pasHo —4». Takwme cobbiTHa npuHATO 0003HAYATH
(X=5),X=-4)ur A

Pacnpegenceamne BepOATHOCTE MOYKHO 3agaTh Tabnumeil, rpadmkom, amarpaMMmoi, Gop-
MYJIAMHA HIH [Ja*ke CJIOBECHBIM OIHMCAHHEM.
IIPHMEP 1. Cavuaitmaa BeawumHa Y

Tabmuma 7. Umeao BeINABIIMX OYKOB paBHa HYHCJIY OYKOB, BbINABIINX IPH OJHO-
KpaTHOM OpocaHMM HUIDAJIBHOTO KyOHMKa.

3uauenne Y 1 2 3 4 5 6 Pacnpenenenme viobmo samats Tabmmmeit 7.
' 1 ' 1 [ 1 1 1 1 B sTom npuMepe BEpPOATHOCTH BCeX Iec-
BepoaraocTs P 6 6 G 6 ry TH 3HAUYEHWH OJ[MHAKOBBIE. BepoaATHOCTH

pacmpejeneHa IOPOBHY MEXKAY IIECTHIO
BO3MOYKHBIMM 3HAYEHUAMH.

Haiiném, wemy paBHA BEpPOATHOCTHL CO-
oerraa (3 < Y < 5). 910 cobeiTHE COCTOHMT B TOM, UYTO IIPH OAHOM OpOCKe HMTIpajibHOH KOCTH
BEIITAJIO OT 3 A0 5 O4YKOB. BepoATHOCTE 9TOT0 paBHA CYMMe TPEX BEpPOATHOCTEMH:

1 1 1 1
P(?.sYsE’))=E+g+E s

82 FNABA XVIL.



INPUMEP 2. PaccMOTpUM CAyJailHYI0 BEJIHYAHY S — «9YHCJIO BBINABIIAX OPJIOB IIPH
naTu OpocaHMAX MOHETHI». KOJIMYecTBO BBINABIIMX OPJIOB MOXKET OBITh IEJNbIM YHUCJIOM OT
0 mo 5. BeposATHOCTH TOro, UTO OPJIOB CJYYUTCA POBHO k, MOKHO HauTh mo ¢opmyne Bep-
HYJLIN:

1 13 1 5—k Ch
rs=n=cz) (3 -5

CocraBuMm Tabnuiy pacipeieieHus.

Tabnrma 8. PacnpeaesieHne 4Mcia OPJOB B CEPUM M3 O MCIBITAHHN

3uavenue S 0 X § 2 3 4 5

1 5 10 10 S 1
B Gerh 32 32 32 32 32 32

Haiiném, yeMy paBHa BEpPOATHOCTH TOTO, YTO NPH HATH OPOCKAX MOHETHI CIYYHUTCA OT
2 1o 5 opaoB. Aro cobbiTHEe MOKHO 3anucath (2 < S < 5), ¥ ero BepoOATHOCTL paBHA

10 10 5 1 13
22) = =ttt =
PS> =5 tsatse 52 " 16

Jr  =BEPOATHOCTH(C3:C8:D3:D8:2:5)

G D E F
B pepakTtopax a/eKTPOHHbLIX Tabnuuy, ans

BbIYMCNEHUIA BSPOSTHOCTEN M0 pacrnpe- YT e p——
NEeNeHnsM npenycMoTpeHa (yHKUms — > ahs ooé Y

BEPOATHOCTb() ” 016

Ha pucyHke nokaszaHo pelueHue npume- 2 0,31

pa 2. 3 0,31

4 0,16

5 0.03

IIPUMEP 3. KormuecTBO MONBITOK B CEPHH HMCILITAHHY /[0 IEPBOTO ycIexXa, eCJId Bepo-
ATHOCTH ycIliexXa 13 KakJIOM HCIBITAHWM paBHA p.

OTnuyme OT ABYX NPEABIAYVIINX IIPUMEPOB B TOM, UTO Y CIAYYAWHOW BEJIWUHHBI «YHCJIO
MOOBITOK A0 AOCIHMIKEHHs IMepBOro ycmexa» (HazoBéM eé X) 3HadyeHHMil OECKOHEYHO MHO-
ro — or 1 po Geckomeunocru. He Oymem msobpaskars OeckoHeuHylo Tabiuny, a sagagum
pacrpenesieane GopMyIoi:

k—
P(X = k) = pg" ",
e ¢ = 1 — p — 9TO BEPOATHOCTH HEYJAAUW B KaKAOH OTAEJNHLHO B3SATOH IOIBITKE.

IIPUMEP 4. Wuorma pacnpejejieHHe BEPOATHOCTEHN CHyYalHON BEJIUYUHBI MOKHO H30-
6pasuTh ¢ MOMOIIBIO CTOJOMKOBOW amarpamMmbl. Ha ropus3oHTAJILHOH OCH OTMEYAlOTCs 3HA-
YeHHSA, a BHICOTHI CTOJIOMKOB PABHEI BEPOSATHOCTAM COOTBETCTBYIOIIHX 3HaueHHiu. [[marpam-
Ma 1 mocTpoeHa HAa OCHOBe 3HAYEeHHH TaOmMIer 8.
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Humarpamma 1. PacnpenesienHe BepOATHOCTEH CIOy4YalHOH BeIWYMHBI S

0,35

0,3

0,25

0,2

0,15

0,1

0,05

OcHoBHOe cBOMCTBO pacnpegenedus. Cymma Bcex BepOSTHOCTEW B pacnpepnene-
HUM rio6oi AMCKPETHON CnyqailHoW BenuuuHbl pasHa 1.

Ob6bpAcCHAET A 3TO CBOWCTBO TeéM, UTO CYMMa BepOATHOCTEH BceX BHAYEHHWHA CIyIaifHOH
BEJIMUMHBI PABHA CYMMe BEPOATHOCTEH BCEX BJIEMEHTAPHBIX COGBITHII 3SKCIIEpHMMEHTA.

®@

1
2
3
a4

251

252

84

Bonpochsi

Y10 Takoe pacnpegeneHue BepoiTHOCTEW Cny4alHoW Benu4uHbl?

CdopwmynupyiiTe 0CHOBHOE CBOWCTBO pacrnpeneneHusi Cny4ainHoi BeMYMHbI.

Bcerna nu pasnuyHble 3Ha4eHWs CNy4ailHOW BeNW4WMHbl UMEIOT paBHbleé BEPOATHOCTM?
MpuBeauTe npuMep Cly4alHOW BENWYUHBI, BCE BO3MOXHbIE 3HAYEHWSI KOTOPOW UMeEIoT
paBHblE BEPOATHOCTU.

3apaun

3apaiire ¢ momomibio TabMHIBI pacupenesieHUe BePOATHOCTEH CIAyYaWHOU Belwdu-
HBI X, paBHOW YHCIY OPJIOB, BHIMABIINX HP:

a) omaom;

6) AByx;

B) Tpeéx OpocaHMAX MOHETEI.

OusIT cocTouT B OpOoCAaHHH JBYX HMIPaJbHBEIX KOCTel. 3amoiJHWTe TabJHIy pacipe-

JeJleHUsA BEPOATHOCTEH M IOCTPOMTE COOTBETCTBYIOIIHME AHMarpaMmbl A caydan-
HOM BeJIMYMHBI:

a) HauboJiblllee U3 ABYX BBINABIIUX OYKOB;
6) Haumenbilee U3 ABYX BBHINABIIMX OYKOB.

Vikazanue. Hambonbmiee W3 HAaHHBIX YHCEJI — 3TO YHCJIO, OOJBIIEe KOTOPOTO HET.
Iloaromy, ecnim Ymcia paBHBI, TO CUMUTAETCS, YUTO KaykKaoe M3 HHUX HauboJblnee.
Hanpumep, ecnin 06a pasa BbIIIAJIO TPU O4YKA, TO CYHTAeTcH, 4yrTo HauboJibiiee BbI-
mapiee YHCIO 0YKOB — TpH. To ’jKe caMoe ¢ HANMEHLIIHM 3HAYEHHEM.
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253 B rabmumax 9 m 10 gamo pacupegeneHme BepoOsSTHOCTeH HEKOTOpOI ciaydaiiHoii Be-
auunHel. OgHa W3 BepoATHOCTell HemsBecTHa. Haitgure eé.

a) Tabmua 9
3uaucHHE 1 2 3 4 5 6 |
BepoaruocTs = 1 = - =
9 3 6 4
6) Tabmuoa 10
3HaueHHE -4 -3 -2 | -1 | 0 1 2 3 4
BeposarrocTs 0,05 0,1 0,15 | 0,18 | 0,18 0,15 0,1 0,05

254 Pacnpeacnenne BepoATHOCTeH cayuaiiHoil Benmumasl X sagamo tabmmmei 11.

3uauelime X 0 0,5

Bepoaruocts 0,1 0,04

Tabmuana 11
1 1,6 2 2,5 3 3,5 4

0,2 0,18 0,05 0,15 0,11 0,1 0,07

Haiimnre BepOATHOCTH COOBITHSA:

a) (1 < X < 2,5);

6) (X =10,5 mm X > 2);
B) (X > 0,4 unn X = 2,5);
r) (X — umesoe umcio).

255 Ilo rabnune pacupemenenus (rabn. 12) mocrpoiite amarpaMmy pacupeiesIieHHs CIIy-

YAWHOH BEeJHYMHBL Z .

3uauerine Z -5

BepoaraocTs 0,1

Tabmuna 12
-3 -1 1 3 5
0,15 0,25 0,25 0,15 0,1

256 Ilo gmarpamme 2 mocTpoiiTe TabIHMIy pacIpeAeleHHA CAyIaifHOH BedWIAHEI T.

DuarpavmMa 2
0,4
0,3 —_
0,2 I I .
014 NN BN N
0
1 2 3 4
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MaTtemaTudyeckoe oXxupaHuve

C/Nly4anHOM BeJINYMHbI

Paccmorpnum ciayvaiiayio Benuauay X #H eé Tabmuna 13
pacmpenelieHve, 3agaHHOoe Tabaumei 13. _
Eciu 661 y Hac Obln umcaoBoit Habop Buavenme X = X Xg X3 X,

¥ MBI 3HAMA OBl YACTOTHI 3HAUEHWH, TO MOT-
g OBl HAWTH cpefHee 3HAYEeHHEe KAK CYMMY
HpOM3BEJeHHil pasJMYHbIX 3HAYeHUH U HX
gacror (cm. 4. 1 ma c. 60).

B namHoM cioydae Mbl mMeeM meno He ¢ Habopom, a co caydaitHOo#d BenwumHOil. Bmecto
YaCTOT HAM R3BECTHEI BeDOATHOCTH 3HadYeHWH. EciIW yMHOMHTE 3HAYEHHMA CIyIaldlHOH Be-
JAYAHLL HA WX BEPOATHOCTH W CJIOXUTHL MPOU3BEJeHHUsdA, TO MONYYUTCA HEKOTOpPOe cpellHee
3HAUYEHHE CHYy4YaAllHONH BeJNMYHHBI. JTO CcpejHee HA3LIBAIOT MATEeMATHYeCKHM OKHIAHHEM.
MaremaTtuueckoe oxkmupanmue ciayuaitnoil BennunmHabsl X obosmauaor EX mmn E(X)!. Mwr 6y-
ZleM HONB30BATHCA CKOOKAMH TONBKO IIPH HEOOXOIWMOCTH.

BepoarHoets | p, | Py, Py eer | Da

MaremaTuyeckoe OXupaHue CNYy4ahHOW BENUYMHbI — 3TO CyMma MNpPOoOn3BENEHUIA
3HAYEHMIA ITOW BENMYMHBLI U UX BEPOATHOCTE:

EX = x1p; + x3p3 + xgpg + ... + x,Pp-

MareMaTHT eCKOEe OKHJIAHHE WHOTJIA HA3BIBAIOT OMHIAEMBIM 3HAYEHHEM MJIM CPeIHHM
3Ha4YeHMeM ciydyalHOH BeJuduHBI. Maremaruueckoe OKHJaHHe CIYYalHOW BeJWYHUHBI HM3-
MepAeTcsa B TeX JKe eIWHHUIEAX, 4T0 U caMa BenwuyuHa (cpegHuil pocT — B CAHTHMETpPAax,
cpegHAA TeMLepaTypa — B rpajycax).

IIPUMEP. Ilycts cnyuaiitHas BenuuuHa X paBHA YHCJAY OYKOB, BBINABINHX HA OLHOMH

HI‘D&JIBHOﬁ KOCTH. BEDOHTHOCTH BEIDANEHUA KamJgoM I'PaHH OJHHaAKOBBI H PABHEI

6
(cm. Taba. 7 aa c. 82).
1 1 1 1 1 1 1+2+3+4+5+6 7
=1-=+2--+3-=+4-=+5-=+6-= = = - =3,5.
ﬂoa'romyEX162636465666 6 23,5
Jx  =CYMMMPOW3B(C3:C5,D3:D5)
. C D B F
Y1o6bl HaWTK MaTEMaTUYeCKOEe oxXuaaHue
B 9NnekTponHou Tabnuue, wWCnonbayire
bYHKUMIO BullrpsiL BeposTHOLTY
CYMMMNPOW3B() - 0.89
200 0.1
PeweHnuve 3apa4m npo notepeio (c. 87) no- 2000 001
Ka3aHO Ha PUCYHKe.
Mar.ox | 40 .|
1 Bykpa E — or aHrimiickoro cioBa expectation — «oxupanmue». O6paruTe BHHMaHHWe HA TO, YTO

B 0D0O3HAYEHHH MATEMAaTHIECKOro miuaanus Oyxkea E nmumercsa mpsaMo, a He KypPCHBOM.
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dusnueckmini CMbIC MaTemMaTUu4Yeckoro OXuaaHusa

CMBICJI MaTeMATHYECKOTO OKHUJAHUS MOKHO NPOHJUIIOCTPUPOBATH C IMOMOIIBIO AHarpam-
MBI paCHOpefeIeHHUsI BEPOATHOCTEU CaydailHOM BenaudyuHbl. Eciam IpencraBUTh, YTO AUA-
rpaMMa BeIpe3aa M3 JIUCTa KaDTOHA
HWJIA MeTajlja, TO MaTeMaTH4YecKoe 0,3
OKHIAHWEe — TOYKAa, B KOTODYIO IIPO- (925
eKTUPYeTCA LEeHTD MacC AUarpaMmbl. 0.2

Ha pucyske 64 nmoxasano pacupeje-
JeHre HEeKOTOPO¥ CIyJYaiHON BeJawdn-
Hel X. Eé marenarmueckoe OKHIAHUE

0,15
0,1 —

0,05 H
pasHO 5,09. Ecnﬁx «IIOACTABUTL» IIOJ o D 7 :]J_IDIZI
TOuKy ¢ abcmmeccii 5,09 omopy, To mu- 1|2I3I4IA|617'8l9l10|111
arpamMMa OyZeT HaxXOAMTHCSI B PaBHO- BX 5,00
BECHH.
Mpb1 3HaeM, 4ro TAKHM K€ CBOMCT- PucyHok 64. Maremarunyeckoe oxupgaHue —
BOoM oOnazaer cpenHee apudpmernue- TOYKa paBHOBecCUs AuarpamMmmbl

CKOe, KOTOpO€ CIYKHUT <«IeHTPOM
Macc» gucjaoBore Habopa (cm. u. 1 Ha c¢. 33). 9Ta OOUIHOCTH CBOMCTB CPEAHEr0 3HAYECHHS
M MaTeMaTUYECKOro OKHJAHUA €IIEé pa3 MOAUEPKHUBAET UX €JUHYIO IIPHUPOAY.

@ MaTtemaTnyeckoe oxuaaHue CnyyYamHO BenuYMHbl — TEOPEeTUYECKUI aHanor cpepn-
Hero apudmeTuyeckoro Habopa maccusa AaHHbIX.

Pacckaxem o ABYX BaXHBIX INPDHMEHEHHAX MaATEeMaTHYECKOI'o OHIAaHWUA.

JloTtepes
C opgHOI CTOPOHBI, JIOTEpEsa NOJLDKHA OBITH NPHUBJIEKATENBHON — JOJ/DKHBI OBITH OoJbIIHe
BBIMTDBIIIN, & BBIUTPHINIHEIX OMJIETOB JOMKHO OBITH JOBOTBHO MHOTO.
C apyroit — moTepesA NOKHA NPUHOCHTH JOXOJ OPraHM3aTOpaM JIOTEPEH, TO €CTh CYyM-

MapHBIN BBIUTPBLII HOJKEH ObITH MeHbIIe 00miei Bbipydku. JJo6UTHCA 9TOr0 HABEpPHAKA He-
BO3MOYKHO, IIOCKOJIbKY HEU3BECTHO, CKOJIBKO OmieroB OyneT pacipomaHo. SHAYUT, ITOTO
HYKHO JOOHTBCA ¢ OONBIIOH BEPOATHOCTHIO. 3eCh HA IOMOINEL IPHXOAWUT TEOPHUsS BEPOATHO-
creit. OHA MOMOraeT YCTAHOBHUTH IleHY Omiera, IIPA KOTOPOH JOoTepes MPAaKTHYECKH HaBepHHA-
Ka NpHHECET NpudbLLIb.

B norepee poipkHBI ObITH GONBINME BBEIATDHIINH, TO3TOMY oinpenerum, uro Ha 1% Owmire-
ToB BeImagaeT Bemrpeim 2000 p. Bemrpemmesx OwireToB moimxHO OnTh Hemaso. Ilycers
10% 6uneros maror Berurpeim 200 p.

7 Tabnuua 14. Pacnpexenenue BHIMIpPHIIIA
YyacTHHK JIOTEpeH ciydaiHbiM obpa-

B JIoTepee
3om BbeIOupaer onne Owrer. Hadpgém
MaTeMaTHYecKoe OKHJaHHe CHaydJaiHOMH Bemarpsiu, p. 0 200 = 2000
BeWIUHBI X «BBIMIPBIII YyYacTHUKAa». | i :
Sanuuiem pacupenejeHue B Buge Tab- BeposTHOCTh BRIMIPHIIIA ‘ 0,89 0,1 0,01

auner (taba. 14).
MaremaTuueckoe OKHJAaHWEe BBEIATPHIIIA PABHO

EX=0-0,89+ 200- 0,1 + 2000 - 0,01 = 40 (p.).

Y1066l JIOTEpEs NPHHOCHJIA AOXOJ, IeHa Omuera goJuKHA ObITh Oosiblle, YeM CpeaHUM
Bpmurpeim. Ecam HasHauuTh HeHy Owmnera 50 p., TO cpegHH# AOXOZA OT IPOAAKU OLHOTO
omrera 6yzer pasern 50 — 40 = 10 (p.).
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Pasymeercss, MOKeT CIOYYHTBCS TaK, UTO HA CBOM OMJIeT YYAaCTHHK JIOTEPEH TIOJIYYHAT
6oabiioi BeIArpeI. Ho ecim 6bI HEKTO pellWJ KYIIHUTH Bce OWUJIETHI, TO eMy HOCTAJIHNCH OBI
BCE BBIUIPBIIIH, HO B CPEAHEM OH HOCTOBEpHO morepsin 6b1 mo 10 p. Ha Ka)kAbIil KyIJeH-
HBIN Omier.

@ Tak ycTpOEHbl BCe NOTEPEeU: MaTeMaTuyeckoe OXUAaHue BbiUrpbilla Ha oauH buner
MeHblle ueHbl bunera.

9’1‘0 ycCJOoBHe ABJAETCA HeIpeMeHHBIM, OHO 06ecnefanae'r AOXOA oprammsaTrTopam JioTe-
pen. YenoBeK, KOTOPHIM PEIIHJ CBHIIPATH B JIOTEpelo, JOJIKEH MOHMMATh 3To. MolkHO pac-
CMATPHUBATh JOTEPE KaK pasBledyeHUWe, HO He KakK crnocob ImosydyuTsh MHOro aeHer. Huka-
KHe CTpaTerui, KOTopblie AKOOBI IO3BOJIAIOT BBIMIDATH B JIOTEPEIO, HA CaAMOM Jiejie He pa-
60Tal(.71‘ — MaTeMaTH4YeCKOe OXHJAaHHe BRINIDLIIIA MEeHbIIe IeHbI 6HJIeTa.

YeMm Oonburie MaTeMaTHdecKoe OKHJAaHHEe BBIMTDHINIA, TeM OoJblime 6miaeToB Tpebyercs,
qTOOBI YCTPONITENH JIOTEPEX IMOJIYUHMJI OI[YTHMBIA moxoja. YeM MeHbIIe MaTeMaTHYecKoe
OKHUJaHUE, TeM MEeHbIIe JII0Jeil NpUBJIeKaeT Takas urpa. I1osToMy OpraHusaTopbl dKCIEPH-
MEHTAJNBHBIM IIYTEM OIpEAeJAIoT HauboJee BBIIOAHBIE YCJIOBHS JIOTEPEW, IPHAYMBIBAIOT
pasHOOOpasHyI0 peKJaMy M JacTO CTAapalTcs CAeJaTh TaK, YTOOBI OIMEHHUTH OKHIaHHUE BBI-
UIpHIIa OBLJI0O HEBO3MOMKHO. JTO HE 3HAYUT, YTO B JIOTEPEK HeNb3s BbIArpaTh. WHOrAa
JIIOAM BBIMIPLIBAIOT, ¥ Jaske KPYIHbIe CYMMbI, HO B KOHEYHOM MTOre OCHOBHOM JOXOX
BCerjga mMMeeT opraHmsatop Jorepen. Korga HrpoKoB MHOTO, OAHU BBIMUTPHIBAIOT, Apyrue
HET, AEeHBI'H repepaclpeiesIAoTCs MeKAYy HUMH, W IIPH 5TOM 3HAUYUTEJbHAA 4YacTh JeHer
IOCTAETCA YC1POUTENAM JIOTEPEH.

Ecau yacTs CcpejcTB, BBIPDYYEHHBIX OT JIOTEPEH, HAET HA HYKABI KyJLTYPbI, CIOPTa, HA
cozepskaHue 0OJILHUI U ApyrHe OOIeCTBEHHO MOJIe3HBIE IEIH, TO TAKHEe JIOTEPEeH HAa3bIBAIOTCH
6marorBopuTesbHBIMHA. Ha io0yio soTepero W Ha mo00H WMrpajbHBIM aBTOMAT Tpedyercs
crnenuaJbHoe paspenieEue (uueHsusa). Eciam KTo-TO ycTpauwBaeT UrDY Ha JeHbI'H WU Be-
mu 0e3 JHUIEl3UU, TO 9TO HADPYIIEHHE 3aK0HA, 4 CaM OPraHU3aTOp TAKOM JIOTEpEeH, CKopee
BCero, MOHNIEHHHK. B maxue HUI'DBI UI'PDATh HEJIb3A.

OGa3zarensHoe cCTpaxoBaHMe aBTOMOOWUNLHOWN
rpaxagaHckon oreBetcTteeHHocTu (OCATO)

ITomnec OCAT'O pomsxeH mMeTh KaKABIA Biageiel asromobuasi. Buapmemer m cTpaxoBas
KOMIIAHUA 3aKJII0YaloT JOrOBOD CTpaxoBaHusA. [Ipogapas aBTOBJaJeLIY IIOJHC, CTPAXoBas
KoMmnaHusa OGepér Ha cebs o00sa3aTesbCTBO BodMecTHTL ymepl (B Ipedesax onpeieréHHOR
CYMMEBI), KO1OpBIM 3TOT AaBTOBJIAJENel] HaHECET OKPYKAIUM B CJIyJae [AOPOIKHO-
TPAHCIOPTHOTO IPOMCINECTBHs, CIYIHMBIIErocsi IO €ro BHHE.

CrpaxoBas DEILIGT2 SKBIASTSS CaydcBdasE 3ciaumHclE, EO, ITOCEI ODPSLEIETL CTCHA
mocTh monuca, noka I[TII sme npomsoumyio, Hy?KHO 3HATH MareMaTHYECKOe OYKHUJAHHE CTpa-
XOBOM BBIIJIATHI HA OAHH 3aCTPaXOBAHHBLIA aBTOMOOWIIL.

PazymeeTcsi, 9acTh CTOMMOCTH TOJIMCA HAET B JOXOJ CTPAXOBOM KOMIAHMM, M3 KOTOPOTO
BBIILIAYMBAETCA 3apIljlaTa COTPYAHHUKAM, OIJIAYMBAETCS apeHJa U comep:kaHue o(pHCOB, Ha-
JIOTH ¥ BCE TEKYUIHe PAaCXOAbI.

@ CTOMMOCTb CTPaxoBOro nonuca CkagbiBaeTcsi M3 MaTreMaTUyeckoro oXxwuaaHus crpa-
XOBOW BbINAAThl U A0NU, MAYLLEN B A0X04 CTPaxOBOW KOMMaHUW.

E==——
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@ Bonpochobi

1 Y10 Takoe mMaremarnyeckoe OXuaaHue Cry4arHON BEeNUNYUHbI?

2 MoxeT nn ObITb TaK, 4TO BCE 3HAYEHUS] CAy4HaWHOW BENUUYUHLI MONIOXUTENbHbLI, a8 Ma-
TEMATUYECKOE OXUOAHUE ITOW BESINHMHbI OTPULATENbHO?

3 Yemy papHO martemaTU4eckoe OXugaHue Yucna OYKOB, BbiNaBLMX npu BpocaHum on-
HOWN UrpaNbHON KOCTU?

@ 3apauvl

257 B rtabmmnax 15 m 16 maHO pacnpejesieHHe BepOSATHOCTEH CHyJailHON BeJMYUHBI.
Hajiqure mMaTeMaTHdeCKOe OXKHAAHWE ITOU BEIMIHHBI.

a) Tabauma 15
Buauenue 1 2 3 4 5 6 |
1 1 1 1 1 1 ‘
BeposaTnocTs ~ - — - _— -
| 9 6 12 4 18 3
0) Tabauna 16
3riauenue -3 -2 -1 0 1 2 3
Beposaraocrs 0,09 0,12 0,21 0,25 0,04 0,05 0,24

258 Haiinure EZ, ecim ciyvaiiHag BeJMYWHA Z C PABHBIMM BEPOATHOCTAMH HPHHHMAET:
a) Bce IeJible 3HaYeHUs oT —15 mo 15;

0) Bce UEéTHBIE IIeJble 3HaAYeHUA OT 2 o 16.

259 Ha Boksase Wrpok IpejjaraeT OpoXo:kuM uUrpy. OH 3a’KkMMaeT B KyJake HOCOBOM
IJIATOK TaK, YTO YeThIpe Yrojika TopdYaT Hapy:Ky Mexay nansnaMmu. [Ipoxomxwumit Gepér
IJIATOK 32 ABA yroJIKa M BhITATHBaeT ero. EciaW IpOX0yKuil BBITATHBAET ILUIATOK 3a CO-
cegaAe yronkw, To npourpsiBaer 50 p. Eciam mpoxokuil BBITATHBAET JBa IPOTHBOIO-
JIOKHBIX yTonka, To BeArpeiaer 50 p. CocraBbTe pacupejieieHHe W HaWgUTe MaTeMa-
THUYECKOE OYKUJaHUE CaydyaiHoi BeuuyuHbl X «BBIMIPBIII IIPOXOMKEro».

260 Opramusarop snorepem maneuaran scero 10000 norepeiinbix Gmieros. Ilema Kam-
moro 6miera 50 p. Ussectno, uro 1000 6mmeros mator Beiurperm 100 p., emgé
B 10 Ommerax — Bemurpemm 1000 p., a ma 1 Omier UpPHUXOAUTCA TJIABHBINA
Beiurperin 10 000 p. Bee mpoume Guiersr 6e3 Bemarpenma. Haiigmre maremarwude-
CKO€ OXKANAaHUEe CIAYYAWHOH BEJNHYMUHBI ¢«BBIUIPLINI Ha ONMH CJHYYAHHBIA JIoTepeii-
HBIM Omner». CpaBHHUTE CpefHHMI BBIMIDHINL C 1eHOl Gmuera.

AOAucrnepcu s 1 cTayufapTHCoE OTKACHSHUS

3aHUMAaACh OIMHCATEJIHLHOM CTATHUCTHKOM, MBI TOBOPMJIH, UTO pacCeMBaHWe 3HAYeHUH W3-
MepAIOT ¢ MOMONIbI0 AMCIEPCHH M CTAaHZAPTHOTO OTKJOHEHWUS.

B Teopum BepoATHOCTEH peub WUJAET O CAy4YaWHBIX BeJwyuHax. [d onmucaHUs pacceu-
BaHUA CHAYYAUHOU BEJIHMYUHBI UCHOJB3YIOTCS AHAJOTMYHBIE XaPAKTEPUCTHUKH: JUCHepcudl
U CTAaHAAPTHOE OTKJIOHEHHE CJIYYAWHOH BeJIWYHHEI.

1 Wcnonp3oBaHue OJHOIO M TOTO K€ CJIOBA «JMCHEPCUsA» JJIs HU3MEPEHUs DPACCEMBAHUA YUCIOBBIX
MacCHBOB ¥ CIyYaWHBIX BeJIMYMH MHOTAA co3jgaér HeymobcTBa. B aHIIoA3BIYHON nuTepaType JJId JHC-
Iepcuy CAydYaWHONH BEJIMYMHBI YAIle HCIOJL3YeTCH CIOBO variance (Bapuamus, U3MEHEHUE).

[E———
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Ob6ozrauaoT gucnepcu caydaraoi Bexuumasl DX umm D(X) . Kak u B cayuae ¢ mare-
MATHYECKUM OKHUJAaHUEM, MBI OyJeM HCIOJb30BaTh CKOOKHM JIMIIbL TIPH HEOOXOAMMOCTH.

Aucnepcueinn cny4amHol BenuyuHbl X Ha3biBAaETCA MaTeMaTUYeckoe OXujaHue cny-
YaMHCA BENMYUHBL (X — EX)2:
DX = E(X - EX)°.

Ecnam mpucMOTpeThCs, TO MOXKHO YBHAETH, YTO AUCIEPCUS CIAyYaiHOW BEJIHUYHHEBI YCTPO-
eHa TakK Ke, XKaK aucmepcus ducaoBoro Habopa. Ciyuaiaasa BenmumHa X — EX — sTo oT-
KJOHEHHE OT CpeAHero 3HA4YeHUsA. SHAYUT, AUCIEPCHS — OJTO MATEMATHYECKOE OXKHIaHUE
KBajzjpatTa OTKJIOHEeHHs CJIy‘IaﬁHOﬁ BeJHYHMHBI OT CBOEro MaTeMaTHUYeCKOro OKHuIaHuA.

@ Oucnepcus cnyyanHol BeNuYuHbI pasHa cpeaHemy kKsaapary OTK/IOHEHUS 3TOM cny-
YalHC BENUYMHBI OT CBOEro CpeaHero.

Hucnepcua ciay4aidHOM BeJNIWYHHBI HEOTpHUIATENbHA. UeM OoHA MeHbIIe, TeM MeHee Bepo-
SATHO, UTO 3Ta cAy4YaiiHas BeJHUYMHA IIPHMET 3HAUeHHe, AAJEKOe OT MaTeMAaTHYeCKOTO OKH-
JlaHUA.

@ Ecnn pucnepcus cnyydaiHOW BeNWYMHLI Mana, TO Masia BEpPOATHOCTb TOro, 4To Cchy-
YalHes BenNuYMHA NPUMET 3Ha4YeHue, 3HAYUTENIbHO OT/IMYAKLUIEEecs OT maremaruye-
CKOro OXuaaHus.

Ecou e pucnepcus paBHa HYJIIO, TO CydalHasa BeanyumHa X NPUHUMAET €IUHCTBEH-
HOe 3HaueHHe. JTO 03HAUYAeT, UYTO CAydYailHasd BeJWUYMHA ITOCTOSHHA.

CTaH1apTHbIM OTKJIOHEHMEM CJly4aiiHOM BesnuuHbl X Has3blBaeTCs KBafpaTHbIA KO-

peHb U3 Aucrepcuun:
DX =E(X-EX).

HasBaHue «CTaHAapPTHOE OTKJIOHEHME» TOBOPDUT caMo 3a cebsa — 3TO HEKOTOpoe Ccpen-
Hee, THIMMYHOE OTKJIOHEHHE 3HAYCHHUN CAYIAWHONW BEJIUYHHBI OT €6 MaTeMaTHYECKOTO OXKH-
JTaHUS.

Ha pucynke 65 mokasaHbl auarpaMMbl ABYX pacupepeneHn. MaremMaTHdeckue OKHIA-
HHAS @ B 000HX CAy4YasiX OAMHAKOBBI, HO CTAHIAPTHOE OTKJOHEHHE S y paclpeieleHus, Imo-
Kas3aHHOTrO CJeBa, Oosbire.

0,25 0,30
- s g a=17,5;5=1,38

6.30 a=17,5;5=1,94 0,25
0,20

0,15
0,15

0,10
0,10
0,05 -
0_

PucyHok 65. [lea pacnpeneneHus ¢ pa3HbiMU CTAaHAAPTHLIMU OTKJIOHEHUSIMU
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Buaso, uTO Ha pHCYHKe cIIpaBa BEPOSATHOCTH 3HAYEeHHWM, OJHM3KHUX K @, Oojblle, ueM Ha
pHCyHKe cJyeBa. /lmarpaMmma crpasa BBINJISAUT ViK€ W BbINIE, 4eM AUarpaMma cJeBa.

@ Bonpocobi

1 Cohopmynupynte onpepeneHue AuMcnepcuu Cny4amHou BenuuuHbl u 3anuwmnte $op-
Myny Ansi AUcnepcuun.

2 Y10 Takoe CTaHOapTHOE OTKIOHEHUWE Chay4anHOW BenuuuHbl? 3anuwute dopmyny
CTaHOAPTHOr0 OTKJIOHEeHWUS.

3 Pe3ynbrat v3MepeHus Mnowaan XWioW KOMHaTbl — CllyyailHas BenuyuHa, KoTopas
n3Mepserca B KBagpaTHbiX mMeTpax. B kakux egvHuuax uamepsietcss amcnepcusi 9Town
CnyyamHoOn BenuuYMHbI? B Kakux eauHuuax WU3MepsieTcsl CTaHAapTHOE OTKAOHeHue
3TOW Cny4anHOW BENNYUHBLI?

@ 3apauw

261 IIposomurcs opHO ucneITanue Bepuymmu ¢ BepoaTHocTh0 yenexa p = 0,5. Cuy-
yaifHasAg BeJHYMHA S paBHa YHCJIY YCIEXOB B 9TOM HMCILITAHUH.

a) CocrassTe Tabamny pacmpefeieHHUs CIAYYAHHON BeTMUUHBI S.
6) Haligre aqucnepcrio M CTAaHAAPTHOE OTKJIOHEHWE CIAyIaiHOM BEJWYHHEI S.
262 Bumapmas ciyvaiiHas BeawuuHa | paBHA eJMHWIE C BEPOATHOCTRIO P W HYJIO
¢ BepoaTHOCThIO . Halinnte mucnepcuro DI, ecan
a) p=0,8; 6) p=10,1; B) ¢ = 0,1; r) g = 0,4.
263 Mouery 6pocaior 2 pasa. Ilocrpoiite pacupeneseHue W HaffiUTe AUCIEPCHIO CIY-
YAWHOM BEJIMYMHBI «IHCJIO BBINABIINUX OPJIOBY.

|

264 Haiigure cTaHZAPTHOE OTKJIOHEHHE CJAYYANHON BEIWUMHBI, €CHH €6 IHUCIepCHS

paBHa:
a) 25; 6) 0,36; B) 0,04; r) 2,89.
265 Haiigure aucnepcWio CAyY4aillHONW BeJWUMHBI, €CJU €é CTAHAAPTHOe OTKJIOHeHHe
paBHO:
a) T, 6) 0,9; B) 1,3; r) 2,4.
266 B rabmuue 17 mano pacnpejesieHue BeposTHOCTel ciayuaiiHoit Benmumunbl X.
a) Cocrasbre pacupegenenue ciaydainoit Benuununl X — EX (orkinonenmnsi or mare-
MATHYECKOTO OYKHUJAaHHA).
6) CocraBsnpTe pacmpezeeHne KBaapa- Ta6muma 17
ta orkionenus (X — EX)2 - - -
B) Berumzimre amcrmepewio ciydaiimon | Suadenie X 1 2 3

BeIUUUHBI X.
r) Hajigirre cragnapreoe orelcpenpe
BeJINYUHBI X.
267 B rtabmune 18 mamo pacmpenesieHHe BepOATHOCTeH CIydaifHOH BeaMuuHBI X.
a) CocraBbTe pacnpezesienne oTkiaoHeHnmsa X — EX.
6) CocTtaBbTe pacumpejesieHHe KBaapa-
Ta OTKJOHeHuA (X — EX)z. Tabnuma 18
B) BrlunciuTe AUCHEPCHIO CIydalHOUI T T
SeRaE R 3mauenme X -3 ‘ =2 || =1 0
r) Haiigure crapgapTHOEe OTKJIOHEHUE BeposTHOCTS ' 0,2 ‘ 0,3 ’ 0,3 ' 0,2
BennduHBl X. ~

BeposarHocts 0,4 0,1 0,5

N
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MartemarTunyeckoe oXxugaHue

U AUcnepcus 4Yucria ycrnexoe v 4acTtoTbl
yCrexXxa B CEp#N uChnbiTauMyi Bepurynnu

Yucno ycnexoe

HamoMHUM, 4YTO cepuell HCOBITAHUNE DBepHY/UIH HA3SHIBAETCS IOCJIEJOBATEILHOCTHL U3
n OAMHAKOBBIX HE3aBHCHUMBIX HMCHOBITAHHH, Ka’KJ0e M3 KOTOPBIX MOYKET OKOHUHUTHCS ycCIe-
XOM C BEPOATHOCTHIO p WIM HeyJadell ¢ BEPOATHOCTBIO ¢ = 1 — p.

Yucao ycnexoB B cepuM ucnblTasuii BepHyinu — 310 ciaydaiiHaa BeawumHa. O06o3Ha-
yum e€ OykBoit S. Torma ¢opmyny BepHysium MOKHO 3anucarTh Tak:

P(S=k)=Chp"g~*.

CinyuaiiHan Beau4yuHaA S «4YHCIO YCIIEXOB B CepUM HCObITaHUM BepHy/im» mMeer mare-
MATHYECKOE OKHJAaHWEe U JHCIEPCHIO.

@ Teopema. Maremartnyeckoe OXuaaHue v AUCrepcust Yncna ycnexos S pasHbl COOT-
BeTCcTaeHHO ES = np n DS = npq.
Cneacreue. CtaHgapTHOE OTKAOHEHUEe Hucria YyCriexoB pPaBHO

JDS = npq.

IIpumem a1y Teopemy 06e3 HoKasaTeJabCTBA.

IIPUMEP 1. Ilpegmomokmm, mpousBogutcsi cepusi m3 n = 20 wmcneltanuii BepHyiuin
¢ BepoATHOCT>I0 ycmexa p = 0,4, Torma mMareMaTuuyeckKoe OKMZAaHWE UYHCJIa YCIIEXOB PaBHO
ES =np=20-0,4 =8, a gucnepcusi pasga DS = npg = 20 - 0,4 - 0,6 = 4,8.

INPUMEP 2. Crpenox B Tupe Ha TpenmposBke 20 pas crpensier mo mumeHun. Haiigém
cpeaHee 3HAUYCHHWE WM CTAaHAAPTHOE OTKJIOHEHWE YHWCJa MONaJaHWi, eCJd H3BEeCTHO, YTO Be-
POSITHOCTh HMOOANaHUS IPU KaXKJOM OTHEeJbLHOM BbhicTpese pasHa 0,6.

Pemenne, O003HAUNM CHAYIYAWHYIO BeJIMUHHY «UHCJIO IomagaHuii» Oyksoit S. Cepus BbI-
cTtpesloB — 9710 cepusa u3 20 mcnerramii Beprymnu. BeposaTHocThs ycmexa pasHa 0,6, a Be-
poaTHOCTh Heynauu pasHa 0,4. Torma

ES=20-0,6=12, DS=20-0,6- 0,4 = 4,8.

==y o
CnemoBaTelbHO, CTAaHZApPTHOE OTKJIOHeHWe paBro DS =.4,8=2,19,

YacroTra ycnexa
Yacrora ycmexa B cepum ucnbIraHui BepHy/uim — Takike ciaydyailHas BeJIUYHHA, KOTO-

S . o
past paBHa . O603HAYNM 9Ty CIAYYAHYIO BeJIHYHHY OyKBOM F.

Yacrora ycnexa F B n pa3 MeHblIe, UYeM YHCJIO YCIEXOB S, IO3TOMY CcpefHee 3HaAYeHHE
M CTaHJAAPTHOE OTKJIOHEHWEe YaCTOTHl TaKKe B 1 pa3 MeHbIIe, YeM CcpeJjHee 3HaYeHUe
U CTAaHAAPTHOE OTKJOHEHHe Yuciaa ycmexoB. J[okasaTesnbCcTBO dTUX (AKTOB MBI HE IPHUBO-
AWM, HO 9TO MHTYHUTHUBHO sAcHO. Iloaromy

1 1 1 f
EF=;ES=;-np=p u \/DF=;,/npq= %
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06pa'rn're BHHMaHHe Ha TO, 9YTO C POCTOM 4YHCIa HCIBITAHHH N MaTeMaTHYecKoe OKHIa-
HHEe YacCTOThl yCIieXa He MeHsAeTCA: OHO PpaBHO BEPOATHOCTH yclexa. 3aro cTaHgapTHOe OT-

KJIOHEHHEe YMEeHbLIIaeTCsda: IIPH HeOrpaHUuYeHHOM POCTe 71 BbIpa)XeHue Pq CTAHOBHUTCS BCE

n
MeHBIIe W MeHbDIe, nmpubmmkasacek K 0.

@ Mpu yBenuuyeHun Yucna UCrbITaHUn B CEpuM ucnbiTaHuit BepHynnu maremartuyeckoe
0XWAaHUE 4HacTOTbl ycriexa HeM3MeHHO M PaBHO p, a CTaHOapTHOE OTKJIOHEHUE 4ac-

TOThI \/% npubnuxaetcsa k 0.

@ Bonpocski

1 YeMmy pasHO oxumagaemMoe 4Mcio ycrnexoB S npu BeposaTHocTu ycrnexa 0.5 B cepum m3
20 ncnbitaHuin? Mopbpockte 20 pa3 MOHETY, cyMuTasl ycrexom BbinageHue opna. MNoa-
cyYUTanUTe YMCNO HacTynuelimnx ycnexos. COBMano /M YMUCNO YCNexoB C OXuAaeMbiM
3Ha4YeHnem? CunbHO N OHO OTAMHAETCHA OT OXMOAEMOro 3HAYeHUN\?

2 lMpouzeBoauTcs cepust ucnolitaHuii bepHynnn. Buibepurte BepHoe yTBEpXAEHUE:

a) yeM Bonblie BEpPOSATHOCTL ycrnexa, Tem 60/blie MatemMaTtuieckoe oxXxujaHue vucna
Heynau;

6) 4yem GonblUe BEPOATHOCTbL yCcrexa, TEM MeHblle MaTeMaTudeckoe OXuaaHue yucna
Heynad;

B) CpeOHEee 4MCIO YCMNEXOB 3aBUCUT TONbKO OT 4YMC/ia IKCNEPUMEHTOB U HE CBSA3aHO
C BEPULSITHOCTLIO ycrexa.

3 3anuwmTte GopmMynibl ANs MaTeMaTU4ecKoro OXuUAaHUa U OUCNEePCUU Cly4YanHbIX Be-
JIMMUH «YUCNO YCMEXoB» U «4acToTa ycrnexa» B CEpUU U3 n UCNbITaHUA BepHynnu
C BEPOSATHOCTLIO ycrexa p.

4 [posopas. ca Ase cepum ucnoitaHuin bepHynu anuHbl n. BeposTHOCTbL ycnexa B nep-
BOW cepum paBHa 0,2, a BO BTOpPOIl BEPOSATHOCTL ycrnexa pasHa 0,8. He npoussoas
Bbl4UCNEHUIA, CPaBHUTE:

a) MartemaTtuveckue OXMAAHUSA 4Yucna ycrnexos B NEpBON CEPUM U BO BTOPOW Cepwuu;
6) aucnepcun Yyucna ycrnexos B NepBoOl CEPUU U BO BTOPOA CEPUN.
5 Yucno uensltaHuin n yeenuuusaetcs. Kak cebs Benét npu aTtom:
a) MmaremMaTtuveckoe OXUAaHUE 4Yucna yCrexos;
6) maremaTuyeckoe OXuaaHue Hucna Heypau;
B) AUCnepcust Yucna ycnexos;
r) MareMarnyeckoe OXuaaHue 4acToTbl yCiriexa,
[) CTaHOAPTHOE OTKJ/IOHeHWE 4acTOoTbl ycnexa?

6 BepHo nu, 4TO B cepuu ucnbiTaHuii BepHynnu amcrnepcus Yucna ycrnexos paBHa OUC-

nepcuu yucna Heypay?

@ 3apaumn

268 Ilo momy pacchImanm cofep:KUMoe KOpPO6KH, B KoTopoil 6smro 100 KaHIEASpCKHX
KHONOK. KakoBO MaTeMaTHUYeCcKoe OKHMJIAHME YHCJIA «OHNACHBIX» KHOIIOK, JEesKaljux
OCTPHEM BBEpX, €CJIH BEPOSATHOCTH HAJeHUA KHOIKH ocTpuéM BBepx paBHa 0,45?

269 Urpansnyio xocts OGpocmnu 120 pas. Haiizure mMareMaTudyeckoe OXKHIAHHE CIIY-
YaWHONH BEJIMYHHBI:
a) «BBIIABIIEE UMCJIO OYKOB AEJHTCA HA 3»; 0) «BBIAJIa MATEPKAa».
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B Tecte m3 16 sagau kaskzas 3ajzada mMeeT 4 BapHMaHTa OTBETOB, HO TOJNBKO OQWH
OTBEeT W3 YeThIPEX BepHBIA. MHIma He roToB K TeCcTy H BEIOMpAaeT OTBeTHI Hayrai.
HaiignTe okujaemMoe YMCJIO NPaBUJIBHBEIX OTBETOB, KOTOpbhle Mumna yrajgaer.

ITo monmy paccelmai|m comep:kKHMoe KOpoOKH, B KoTopoi Obimo 100 kaHIeIApCcKHX

KHONNK. KHOIKa magaer ocTpuém BBepX ¢ BeposatHOcThi0 0,36. Haitgute nucrep-

CHID H CTAHIAPTHOE OTKJIOHEHHEe BeJHYHHLEI <«YHCJI0 KHOOOK, YOABIIHX OCT]_)KéM

BBEP¥».

Hrpansayio kocts 6pocmam 13 500 pas. Pacecmorpum cayuaiiayio Bennmumuny X,

PaBHYIO UHCHy OpPOCKOB, IPH KOTOPBIX:

a) BBHIIABIIEe YHMCJI0 OYKOB KPaTHO 3; 0) BhIaJIa OATEPKA.

Haitgure DX.

HssecTHO, uTo 40% KHTeslell ropoa CUATAIOT, YTO HNEHTPAJNBHBIA HapPK HY:KIAET-

ci B peKOHCTpyKuuu. [Ins mcciegoBanua OOINECTBEHHONO MHEHHS IO STOMY BO-

npocy pobposonbnel onpocman Ha ymanax 1800 cayuaiineix ropoxkan. Haiigure

MaTeMaTHYecKoe OJKHJaHWe W CTAHAAPTHOe OTKJIOHEeHHEe YACTOTEI OTBETa «Ja» Ha

Bonpoc «HykHA JH PEeKOHCTPYKIHA B IEeHTPAJLHOM HapkKe?s».

ITpomsBoguTCA cepHs BBICTPEJIOB IO MUIIEHH. BeposATHOCTh NONafaHWUA HPH KamK-

zoMm orpenbHOM BheicTpesne paBHa 0,3. IlogcumTeiBaercsa yvacrora monaganuit F. Haii-

OUTe MATEMATHYECKOEe OXHAaHWe H CTAHJAPTHOE OTKIOHEeHWe BenuuuHsl F, ecan

BCET0 MPOHU3BEIEHO:

a) 10 BeicTpenos; 6) 1000 BuICcTpeEnOB.

Bo crombko pas craEJapTHOe OTKJIOHEHHE BO BTOPOH CePHH MeHBIIe, YeM

B nepBoii?

B ycnoBum zamaum 274 B mepBO# CepHH BBHICTPEJIOB OKA3aJIOCh D MONANAHHI, a BO

BTOpCiT — 286 momamaHwmii.

a) HeiiiuTe OTKIOHEHWE YACTOTHI OT CBOEr0 MATEMATHYECKOTO OKHUAAHHUA B IIep-
BOA cepun. Yro Gonblie: MCTHHHOE OTKJIOHEHHME HACTOTHI WM CTAHAADTHOE OT-
KJOHEHHE TaCTOTHI?

6) OTBeThTe HA 9TH K€ BOIIPOCHI AJIA BTOPOHM CEepHH.

IlpoBomuTes cepus M3 n McOBITAHEHA BepHYIIH ¢ BepOATHOCTBIO ycmexa p.

a) Ilpm kaxoMm p amcmepcHsa YWCIa YCIOeX0B HambOONMbIIAg BO3MOMKHAA?

6) Yemy paBHO HambogbIIee BOBMOIKHOE CTAHJAPTHOE OTKJIOHEHHE UHCJIA YCIeXoB?

Vreazanue. Paccemorpure BhIpaskeHHe nnsa gucnepcuu DS = npg Kaxk KBaJpaTHBIM
TpéxujeH oT p: y = n(p — pz).

@ 3aKoH DonswWunX yucen

U ero npuMeHeHue

NamepeHne BepoATHOCTEMN

Korna rosopAaT o OpocaHWMHM CHMMETDHYHOH MOHETHI, INPEAIOJIATAIOT, YTO BEPOATHOCTH
noasiaenusa opiaa pasHa 0,5. ToBops o GpocaHMM HUrpajJbHOH KOCTH, HpPEAIOIaraiT, 4YTO

BEPOATHOCTEL BRINAAEHHUA JI000H M3 mIecTH TpaHeHd paBHA

E. Msr Tak gmemaem ooToMy, YTO

MOHeTa H KOCTh CHMMeTpPHYHBI.

===
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B apyrux caydasx To)Ke HWHOTAA AeJAl0T TPeAINOoNOKeHHS O BepoATHOCTAX. Hampmmep,
CYHMTAIOT, YTO JEeHb POKJEHHs CJIy4alHO BHIODAHHOrO 4YeJIOBEKa C PaBHBIMH IIAHCAMH MO-
JKeT IIPUXOAUTHCS Ha Jb00H AeHb roma. ITO He coBceM Tak, HO 6iamsko K ucruHe. Ho
B OOJIBIIMHCTBE CJIyYaeB BEPOSTHOCTH COOBLITHII HEM3BECTHEI.

Bragensma MarazmHa HMHTEpPECYEeT BEPOATHOCTH TOTO, UTO KJIHWEHT COBEPIIMT MOKYIIKY.
ITokynartens, npriobperamiiero TeJeBH30p WM CTUPAJNBHYIO MAIIMHY, MHTEepecyeT HMX Ha-
JEKHOCTb, TO €CTh BEPOATHOCTH TOIO, YTO KYILJIEHHAS Bellb NPOCJYIKHUT HONro. Y3HATH
WJIN BBIMHCJIUTH BEPOATHOCTH B 3THX Caydasix Mbl He MokeMm. B m. 17 (u. 1) mer rosopu-
JHA, YTO B TAKHY CIyYadX WCIOJL3VIOT OIEHKY BEPOSATHOCTH C IIOMOINBIO YACTOTEI, T. €.
OIIEHKY IO BBIOOpKe. I9TO KOCBEHHBIM cnocod M3MepeHus BEepPOATHOCTeM, OH OCHOBaH Ha 3a-
KOHe OOJBIIMX YHCEeJ.

@ OgHO 13 MposiBNeHuin 3aKoHa 6GOJbLIMX YUCEN COCTOUT B TOM, YTO NpWU MHOrokpar-
HOM TMOBTOPEHUM OJHOIM0 M TOFO XEe OnbiTa YacToTbl COObITUIA B 9TOM onbiTe OyayT
61n3KN K UX BEPOSTHOCTAM.

CTporoe AOKasaTeJLCTBO 3TOTO YTBEP:KAEHUA MbI He IIPDUBOJWM, IMOSCHHUM JIHMINb, IIO4Ye-
My TakK monydaercs. 1lociiefoBaTEJbHOCTH MOBTOPAIIMIUXCA M HE3aBHCHMbBIX OIBITOB MOK-
HO paccMaTpuBalh Kak cepuio ucneitanuil Bepuysumu. Ilyers mcnerTanuii n, HeHu3BeCcTHAS
BEePOSTHOCTH HYKHOTO cOOBITHA (ycmexa) paBHa p, a M3MepeHHas JacToTa ycmexa paBHa F.

Ms1 3HaeM, 470 ¢ POCTOM YHCJIA 71 CpeJiHee 3HAYEHHE YACTOTHI PABHO p, a CTaHAapTHOe
OTKJIOHEHHE YaCTOThl YMEHbIIAETCS, NPUOIHIKAACH K HYJIIO:

EF = p, \/DF=J%—>O.

HOS’I‘OMY npu AoCTaTO4YHO Gospiuux n yacrora F n3ydaemMoro COOBITHA MAaJI0O OTINYAETCS
OT ero BepOATHOCTH p.

IIPUMEP 1. Kpynnasa mouToBasi KoMImaHus 3akamoumiaa gorosop c¢ IT-kommanwmeit Ha
o0Ccny;KMBaHHE KOMIIBIOTEDHOM cucTeMbl. KowmmbpioTepHas cucTeMa of0mmpHAasi, oOHa
OXBATBIBAET MHOKECTBO TOPOJOB, B Heil JECATKH THICAY KOMIBIOTEDOB, M HEPEAKO ciyda-
I0TCA cO0M WJIM OTKa3bl, KOTOPble HYKHO OBICTPO YCTPAHHUTD.

Paccmorpum cobbiTHe A «cOoif ycTpaHEH MeHee yeM 3a 8 yacoB». ByjaeM cuuTaTth 3TO
cobprTue ycnexoM. OneHUM HEH3BECTHYIO BEPOSITHOCTH p 3TOro cobbltus. Kaxaplil orgenb-
HBI OTKa3 O0OpYyAOBaHUA MOYKHO pPacCMaTpUBATHL KaK HcneiTanue Bepnysumu. Haumém or-
CYET C KaKOTo-TO MOMEHTA.

WNsBectHO, uTe 71,2% oOTKa30B m3 mepBbIXx 300 OLUIM yeTpaHeH®I MeHee YeM 3a 8 4acoB
nocyiie coobmenusa o6 orkase. Mapimu ciroBamu, B cepunr u3 300 ucneitanuit cobbiTme A
umeer gactory 0.712. U3 caepyromux 300 cboes Tonsxko 49% O6bLIM yCTpAHEHBI MEHee YeM
3a 8 4acoB, T. e. BO BTOpOoHW cepu:u u3 3UU HMCHOBITAHHM dYacToTra ycmexa paBHsaercs (0,49.
Ho ecam paccmorpers o0beuHEHHYIO cepuio m3 600 mcmbITaHWII, TO B 9TOM CEepHUM YacTOTa
ycuexa paBHa

300-0,712+ 300-0,49
600

~ 0,601

(MBI IPOBOAMM BBIYMCJIEHHA C TOYHOCTBHIO OO ThICAYHBIX). M Tak pamee: Kakjas CJIenylo-
masa cepusa u3 300 mcoplTaHUE BHOCHUT CBOM BKJaj. Hacrora coObltus A MEHSETCs OT ce-
PHH K CepuUH, HO YAcTOTAa B OOBEAUMHEHHOW CEepHUH, B KOTOPOM HAKAIIJIMBAIOTCA BCE HOBBIE
M HOBBIEe HaOIIOJeHUs, MOCTEIEeHHO CTAOMIN3HPYeTCH.

=
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I'paduk sToro mpomecca IMoKasaH Ha puUcyHKe (muarp. 3).

Jduarpamma 3. Cra®uau3anus 94acTOTHI COOBITUS
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Yem Gosybuie HCOBITAHWIM, TEM MEHBIIE H3MEHUUBOCTL JacTOThl coObiTusi A. Eciu mcmsi-
TaHUI MHOTO, TO, CKOpee BCero, Jacrora coObITHA A OGJIM3Ka K ero BepOosSTHOCTH (Hampu-
Mep, MOKHO CYHUTATh YACTOTY M BEPOATHOCTH OJM3KHMH, €CJH pasjindyue MeKJAy HUMH Me-
"Hee 0,001). Hauymnas c¢ KaAKOro-T0O MOMEHTA 3Ty OJMHM30CTh MOMKHO CYHUTATH HPAKTHYECKH
AoCcTOBEepPHBIM cobbrrueM. HampoTrus, coObITHE «YAaCTOTA HAJEKA OT BEPOATHOCTH» C POCTOM
YHCJIa MCOBITAHHUHA CTAHOBHTCS MAaJIOBEPOATHBIM, W €ro MOKHO He IPHHHUMATH B pacuer,
MOJB3YsCh INPUHIUIIOM NPaKTUYeCKOM HeBoaMoykHOCTH (cM. 4. 1, m. 30).

IlycTh, Kak u npexpe, S u F — 39TO YHCJIO YCIEXOB M YaCTOTA YCIEXa B CEPHM HCIbI-
ranuii Bepry.um. Teopusi BeposiTHOCTElH HE TOJBKO YTBEPIKAAET, UTO HNPU OOJBLIIOM YHCIE
HCHOBITAHUM 71 BepHO NPHOMMIKEHHOE PABEHCTBO

S
prF= =
HO M IIO3BOJIAET OIEHUTH TOYHOCTH 3TOTrO Hpﬂﬁ}lﬂmeﬂnﬂ.
Ecnu mbl (:OﬁnpaeMCH HCHOOJB30BaATh 4acToTy COOBITHA BMECTO €ro HEM3BECTHOM BEepoOAT-
HOCTH, TO XO01THM, qT00bl OTKJIOHEHHE YaCTOThI OT BEPOATHOCTH OBLIO MAaJIBIM IDpaKTH4YeCKH

HaBepHAKA. Hpe,lII'IOJIOD!CHM, YTO HAC YCTPOHUT H3MEepeHHe BEePOATHOCTH p C HNOrpelrHoOCTHIO
He Oosee 0,05, TO €CTh Mbl XOTHM, YTOOBI BBINOJHAIOCH HepaBeHCTBO

p—-0,05<F <p+ 0,05.

CiemoBaTelibHO, HYKHO BbIOpaTH 1 TaK, 4TOOBI BEPOATHOCTH BBINOJHEHHS 3TOr0 Hepa-
BeHcTBa Obuia Onmu3ka K exaunune. OkaspiBaercs, yro yxxke npu n = 400 BepOsATHOCTH BbI-
OOJIHEeHUsI JTOro HepaBeHcrBa Oombuie, yem 0,95. Taxwum obpasom, npu n = 400 morpem-
HOCTH m3MepeHus ¢ BepoaTHocThio 0,95 me mpesnrmaer 0,05.

MoOXHO ZOCTHYH MEHBIIEH IMOTPEelIHOCTH W Ooablieid AocroBepHocTH. Hampumep, mpu

> 1850 porpemsocts usmepenus He npesbimaer 0,03 ¢ BepoATHOCTBIO, OoJbIIEH
gem 0,99.

@ Mpy v3aMepeHun BEPOATHOCTM C MOMOLLBIO 4acTOTbl cneayeT NMOMHUTL O ABYX Benu-
YUHAX: AOMYCTUMOW NOrPEeHOCTU USMEPEHUS U BEPOSITHOCTM TOro, 4TO 3Ta Mnorpeiu-
HOCTb He OyaeT npesbilleHa.

Yem MeHbIIE JNONYCTUMAA IIOTPEIIHOCT, M YeM BbIlle XKejlaeMas BepOSATHOCTL 0es-
omubOYHOr0 U3MepeHusi, TeM Oojiblie onbITOB Tpebyercs. Ha mpaxkTuke 9T0 O4eHb BaKHO,
MOCKOJBKY 0O0JIBIIOE KOJHMYIECTBO ONBITOB TpeGyeT MHOIO BPEeMEHH M CPEeICTB.

I—
96 FNABA XVIIL.



CouuonorvyeckmMe uccnenoBaHuA

ITpu Gosbmiom uuchae ucnbiTaHuil BepHysuin B cuiy 3akoHa OOJIBIIMX YHCEJ YACTOTA yCIie-
xa 6mM3Ka K ero BEPOATHOCTH. JTOT PE3yALTAT BAYKEH [JI COIHOJIOTHHYECKHUX HMCCIeIOBAHHMN.

IIPHMEP 2. TInegnenosepy, 4Tg Fac METePECYAT, KAaKopa nonsg uphpparenei nomeBIiv
nmoAepskaTh Ha beibopax xaauzata K. C mameil TOUKW 3peHH S, VIOMSHYTads A0JIA — 3TO
BEPOATHOCTEL P TOT0, UYTO HAYAAYY BHEIODAHHBIN H30MpaTeNb OKaKeTCA CTOPOHHUKOM KaHIM-
nara K. Xopomo 0b1 onpocuTs Bcex mabuparesield ¥ y3HATh, CKOJbKO M3 HUX MOMAJeprHKUBAa-
er kagauaara K. Ho, k comxanenunio, no Bei6OpoB 310 HeBOo3MoOskHO. Kpome Toro, miogu me
0633831:1 OTBeYaTh Ha BOIPOCHI 0 CEOHX NOJMHTHUECKHX HNpellnovYTeHHAX.

BmecTo TOro wrobbl ONpAMIHWEBATE BCEX, ONPAIMMUBAIT Hebonemylo rpynny wusbmpare-
neit — BBIOOPKY. BaskHo, wro0Bl BRIOODKA TPABMIBHO IPEACTABIANA BCI COBOKYITHOCTH
na3bupareneit. OrassiBaeTcsd, HeT JIyudliero crmnocoba mo6UTHCA TAKOTO CXOACTBA, YeM COCTaB-
JATH BBIOOPKY crydaiino.

YucnennocTs BbIGOpKH ob6osunauuMm n. Pesyasrar ompoca Kasgoro uejgoBexa B BbuIGOp-
Ke (pecmoHaeHTa) OyzeM CcUMTATE YCIEXOM, €CJIH OH BRICKA3ajcd B MoJs3y xamaugaTta K., a B
MPOTHBHOM CJydée HA30BEM pe3yabTaT Heyjadeii. HemsBecTHas BepoATHOCTH ycllexa paBHA p,
M MOXKHO CUMTATh, YTO OHA OCTAETCHA HEM3MEeHHOH Ha NPOTHMEHWHM Bcero ompoca. B kauecrse
NpUOHMIKEHHOTO RIHAYEHHA HTOH BEPOATHOCTH MPHUHUMAIOT YaCTOTY ycrexa B BeIGOpKe.

B oTuérax o (OOQHONOTHUYECKHX Oompocax o0BITHO coobmiaeTcs He TONBKO TPHOMIMIKEHHOE
3HaAYeHHEe P, HO TaK)Ke TOYHOCTH NPHOJIMKeHHA W YHCIeHHOCTh BeIOOpEW. W xora BeIGODEH
ObIBAIOT pas3HbIMM, 00bIYHAA HUX 4YHCAeHHOCT, — okoJo 2000 uenosexk. Iroro ob6béMa BbI-
ﬁDpKE JOCTaATOYHO, arT0obBl o0ecIeuHnTh BBICOKYH) TOYHOCTB BBIBOOJOB, HE3aBHCHMO OT TOIO,
KaK BeJHKA H3yJaeMasd COBOKYIIHOCTE.

K coxamesnio, B oT4éTax 4acTo HE TOBOPAT O TOM, UTO Majiad MOTPEITHOCTH JOCTHTAeT-
cA He HABEPHAKA, a ¢ DOJBIIOI BePOATHOCTHIO.

® YucneHHNCTL BbIGOPKY, 00ECMNEYMBAIOLLEIA HYXHYI0 TOYHOCTb BLIBOJOB, HE CBA3aHa
C Y4MCNErHOCTbI0 06CneayeMoil COBOKYMHOCTH.

Ceasb BblﬁOpO'-IHOFO cpenHero 1 MmaremMarmM4eckoro oXxknagaHva

3aKoH GONBIIFX YHCEN MO3BOJNAET HAM BMECTO HEM3BECTHBIX BEPOATHOCTEH cOOBITHIA MC-
OO0JIL30BATh HMX YACTOTHI, IMOJACYMTAHHLIE MO0 BhIDOPKaAM 00BEMOM OT HECKOJNBLKHX COTEH MO0
HECKOJBKHX TBICHY HabIomeHmii.

HIpyroe mposiBneHHe 3aKoHA OOJBIIAX YHCEJ COCTOHT B TOM, TUTO BMECTO HEH3BECTHOTO
MATEMATHYECKOTG OKANAHUA CAYYaWHOH BeJHMYHHLI MOMKHO HCOOJL3ORATH CPEJHee 3HaUe-
HHe, NOJIYIeHHOe 110 BBIDOPKE.

Ecnmu MBI mpousseféM MHOTO H3MEPEHHH CHAYyYaMHON BeJWYHHBLI, TO MOoJayYHM Habop
IHAaHHBIX, KOTOPBIA ABIAeTcA caydaiiHoi BeIibopkoi. MuI HaliiéM cpegHee apH(pMeTHIecKoe
aroro Habopa (cpegHee BHIOOPOYHOE), H B CHJIY 3aKOHA OOJIBIIMX YHCEN 5TO CpeJHee 3HAa-
YeHHe OKasKeTcA ONHMBK0 K HeH3BECTHOMY MaTeMaTHYECKOMY OKHIAHHUIO.

(D CpenHee 3HayeHWe [aHHbIX B BbiOOpke (cpepgHee BbIBOpPOYHOE) MCMONL3YeTCs Kak
NpUBAUXEHHOE 3HA4YEeHUEe MaTeMaTUYECKOro OXuAaHus.

IIPUMEP 3. PaccMOTpUM CHAYYAHHYI0 BEJIMYUHY «PasMep TOPOLUIMHBLI OIpeNesEHHOTO
copra». MbI XoTUM HAWTH €€ UCTUHHOE CpeflHee 3HAUYEHHE, TO €CTh MATEMATHYECKOEe OXKH-
manme. Mbl He 3HaeM pacnpejejieHue, KOTOPOMY IOAYMHAETCHA pasMep TOPOIIHMH, IIO-
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CKOJIBKY MBI HE MOKeM coOpaTh W HM3MEpHTh BCe Takue ropommusl. Ho MBI MoKeMm cje-
JaTh BBIOOPKY, TO €CTh IPOW3BECTH MHOIO M3MEPEeHW W HaWTH cpefHee apudMeTHde-
ckoe. Bosbmém 1000 ropommH OIpefeJéHHOTO COPTa, HM3MEPUM [AUAMETD KamKJou
FOPOIIMHBI ¢ OKPpyIVIeHHWeM 0 1 MM u 3aHecéM pesyabTaThl B Tabmumy 19.

Tabmunma 19. smeperune ropommH

. Jlmamerp roOpOIMHEI, MM 5 6 7 8 ‘

| Yacrora 0,109 0,547 0,328 0,016‘

CpenHee apudMeTHyecKoe pPaBHO
x=5-0,109 +6-0,547+ 7-0,328 + 8 - 0,016 = 6,251.

ITonyuenHCe cpefHee 3HAYeHWE SABIAETCS OLEHKOM MaTeMaTUYeCKOro OKHUIAHUA CJIY-
YaWHOM BEJMYMHBI «JAHaMeTp ropommHbi». Uem Oosiblie M3MepeHUI CeJaHO, TeM BhIIe
TOYHOCTH OoneHKu. VMHBIMH croBaMu, 3aKOH OONBIIMX YHCes AaéT HAM YBEPEHHOCTH B TOM,
gTo BeamuuH: 6,251 MM O/MM3Ka K cpefHEeMY AHMAMETPY BCEX TOPOIIMH TOTO COpTa, BEIpa-
IEeHHBIX B MOXOKHUX YCJIOBHUSX.

@ YcperHeHue namepeHuin yeenuuueaeT JOCTUraemyid TOYHOCTb.
@ Bonpocsbl

1 Mpueeaute nNpuMepbl NPOSIBAEHUS 3akoHa BONbLIMX Yucen.

Kak oueHmBalOT MatemMaTMyeckoe OXuaaHue CNy4yanHoW BENUYUHLI?

3 HyxHO nu 3HaTb OOLWLYIO YNCNEHHOCTL BCEX xutenei Poccumn, 4ToObl C NOMOLWBIO Bbi-
60po4HOro MeTo[a YCTaHOBWUTbL, Kakas [o/if XuTesneil npeanovyvtaeT no yrpam Hai,
a kakass — kope?

4 Kak MOXHO YyBENWYUTb TOYHOCTb HE O4YEeHb TOYHbIX U3MEpEeHun?

N
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HocTh =~ (0,922). 221. 14. 222. a) YHHH; HYHH; HHYH; HHHY; 6) YYHH; HYYH;
HHYY; VHVH; HVHY; VHHY; B)HVYYY; VHVYY; VVHY; VVVH. 224. a) HHHHH;
6) VHHHH; HYHHH; HHYHH; HHHVH; HHHHY; ) VVHHH; YHYHH; YHHYH; VHH-

HY; HYVHH; HYVHYH; HYHHY, HHYVH, HHYHY; HHHYY. 225. a)lzsﬁzo,mg;

6) ~ 0,096; 1)~ 0,004. 226. % ~ 0,033. 227. a) VYHH; HYVH; HHYY; YHYH; HYHY;

YHHY; o) HYVYYVYY; YVHYYVYY; YYHYVYY; YYYHYY; VYYYHY; VYVYVH. 228. a) 28;
6) 28; B) 56; 1) 56. 229. a) 1; 6) 10; B) 35; r)C2. 230. Iloposry. 231. a)4; 6)6; B)8; 1) 11.

232. Vrkasanue. WUcnonsayiire cpoiicrBo umcen couerammuii. 233. a)C2+C3; 6)1 +n +
+ C24+C3+CA+CP; B)CA+C8+CY; 1)1 + n + C2+C3. 234. a) 134; 6) 134. 235. a)g; 6)%;

o1 237. a)~ 0,054; 6)~ 0,00064;

B

; r)flé. 236. 2)0,125; B)~ 0,273; r)=~ 0,164; r)

)_.

1
)~ 0,402; 1) = 0,00002; 1)~ 0,201; e)~ 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; B) = 0,405. 241. a)= 0,165; 6) =~ 0,041;
B)~ 0,790; ' = 0,539. 242. a) 0,1792; 6) 0,5248; 1) 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; 8) =~ 0,922.

Maea XVII

245. Jla; rosmokHBIe 3HaueHHA 2 m 3. 246. 3, 4 mw 5. 247. a)0, 20 uw 100; 6) 0, 20,
40, 100, 120. 200. 248. Yérapie gucaa oT 2 go 16 (4acto HAa HeCKONBKHX IEePBBIX H IIO-
CIeHUX CTPAHUIIAX HOMEpa He MeYaTaioT, HO HoMepa y HHX BCE paBHO ecTh). 249. a) Ha-
TypajibHble urciaa or 2 pgo 12; 6)marypanbHbie umcia or 3 go 18; B) Bce HaTypanbHBIE
uucsa or 1 g0 6eckomeunoctH; T) menasie umena ot 0 go n. 250. a) Or 0 mo 20 (21 zmaue-
Hue); 6)or 0 mo 32 (33 3HaveHHs).

251. a)| 4Yucao opaos 0 1
Bepoaraoers 0,5 0,5
0) | UYncao opaos 0 1 2

Bepoaraocrs 0,25 0,5 0,25

B) | Ymexo opmos 0 1 2 3
Bepoaruocts 0,125 0,375 0,375 0,125
252. a) | Hawubonsmee 1 2 3 4 5 6
Benomo 1| 3 | 5 | 7 [ 8 |1
OPOmIHooTR 36 36 36 36 36 36
6) H
auMeHbIIee 1 2 3 4 5 6
5 n | e [ 7 | 5 | 3 | 1
SDOROCE 36 36 36 36 36 36
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253. a) ?12—; 6) 0,04. 254. a)0,23; 6)0,47; 8) 0,9; 1) 0,53. 257. a) %; 6) 0,14. 258. a)0;

6) 9. 259. —53—0 p.,» To ectb = —16 p. 67 k. 260. 12 p.

261. a) 3HaveHHe 0 1 ; 0) nucnepcus pasma 0,25, crTaHZAPTHOE OTKJIO-

BeposTHOCTE 0,5 0,5 Bewune, paneo 0,5.

262. a)0,16; 6)0,09; B)0,09; r)0,24. 263. [lucuepcusa pasma 0,5. 264. a) 5; 6)0,6;
B)0,2; 1) 1,7. 265. a)49; 6) 0,81; B) 1,69; r) 5,76.

266. a)u 6) Zrauenne X — EX -1,1 -0,1 0,9 |; 8B)0,89; r) = 0,943.
| Bravemme X—EX)® | 1,21 | 0,01 | 0,81
Bepoatuocts 0,4 0,1 0,5
267. a)m 6)| Jmauenne X —EX -1,5 -0,5 0,5 1,5 |; 8) 1,05; 1) = 1,02.
_311-'3'1enne (X - EX)2 2,25 0,25 0,25 2,25
- Beposaruoers 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-
TemMaTuueckoe oxumanme 0,4; cramgapraoe oteigomenue = 0,012. 274. a) EF = 0,3;

vDF = 0,145; 6) EF = 0,3; YDF = 0,0145. CrangapTHoe OTKJIOHeHHe YMeHbInmiIock B 10
pas. 275. a)0,2; 0,2 > JDF; 6)0,014 < /DF. 276. a) IIpu p = 0,5; 6) 0,5vn.
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BeposarrHocTs cobsrrua 110, 146, 4. 1
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2
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— oTHocuTenbHasa 52, 4. 1

3 Iogmuoxecrso 123, 4. 1

Iiogcaersr B Taonuaue 11, 4. 1

IToceinka 99, 4. 1

IlpaBuyio cioskeHus BepositTHocTei 31, 4. 2
— — — HECOBMeCTHBIX coOwrruii 30,

" q. 2
Ucnsrranne Bepnyuia 68, u. 2 — ymuoxenns 131, u. 1

WaTepBan rpynnupoBku 62, u. 1 — BepositHOCTEl 37, u. 2
— xomb6unartopuoe 50, u. 2

K IIppHOED NpPaKTHYECKOW HEeBO3MOKHOCTH
Korarpupumep 94, 4. 1 115, 9. 1

3HauyeHue Haumboapimee 40, 4. 1
— gHammMmeHblnee 40, u. 1

E==——
104 NPEOMETHbIA YKASATE/Nb



F Crenens BepmmHEI rpada 83, 4. 1

Pasmax 42, 4. 1 Cymma ugacror 64, 4. 1
PaccenBanue panHsrx 41, 156, 4. 1
Pacnpepenenue BepoarHocTed 82, u. 2 T
Pebpo rpada 79, u. 1 Taomauoa o, 9. 1
Tenpenmua 21, 54, 4. 1

C — BoO3pacTramomas 59, 4. 1
Cepus ucnerranwii Bepuynmu 72, q. 2 — yb6eiBaomasn 56, u. 1
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Cnencreue 99, u 1 Yy
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— mMajoBepoaTHoe 115, 4. 1

— meBoamokroe 110, u. 1; 23, u. 2 o3

— IIPOTHBOIIOJIOMKHOE cobeirrio A 22, ®axropuan 53, 4. 2
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— cayuaiigoe 108, 143, 4. 1 (1]
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CnpaBo4Hble maTtepuanbl

Cpennee apugpmernyeckoe

Cpemmm apmime-mqecxum X 4ACNUBOI0 MacCAsa HasbibaeTus OTHOILEHHE CyMMbr BCEX
YHuCeJlI MaCCHEa K HMX KOJIHUYECTBY n.

i_=x1+x2+...+x,,
n

Menuana

MeauaHOM YHCJIOBOIO MACCHBA HA3LIBAIOT TAKOE YHCJIO M, YTO XOTs ObI HMOJIOBHHA UYHCEJI
MaccusBa He 60)15]119 JHUCa m | XO0TA 6BI IOJIOBHHA YHCeJI MacCHBa He MEeHbIIIe YHucJa m.

Yro6BI HAWTH MeAHaHy YHCJIOBOTO MACCHBA, HYKHO BEIIOJHUTH CIEAYIOIAE NeWCTBHA.

1. YoopsgouuThs MaccuB IO BospacraHuio. [lonyuymrcss BApUAMOHHBIN DPAL.

2. Ecaiu B mMaccuBe HEYETHOE KOJUYECTBO UMCeJi, TO MEAHAHON SABJIAETCA YHCIO, CTOM-
1mee mocepeAyHe BAPHAIIMOHHOTO pPsAAa.

3. Ecnim B MaccuBe Y4€THOe KOJIHMYECTBO YHCENI, TO MEAMAaHOW OOBIYHO CUMTAIOT CpegHee
apu(pMeTHYECKOe ABYX YMCEJ, CTOANIUX IOCEpEeIuHE.

Pasmax

Pazmax 4HCI0BOro MaccuBa — 9TO Pa3HOCTh MeEXAy HAuOOJABIIUM ¥ HAMMEHBINIUM 3HAa-
YeHHUusAMH.

Yacrora 3HaYeHUSA a
ITIycrs B HAGOpe Bcero N uucesi, U 3Ha4YeHUss, paBHble @, Bcrpevaioresi N, pas. Yacro-

= N,
TOM 3HAYEHHS G HA3BIBAETCS OTHOIICHHE F“
CpoiicTBo acror. B mobom Habope cyMMa 4acTOT 3HAYEHWH DaBHA €IUHUIE.

Hanpumep, nia Habopa, B KOTOPOM YeThIPE PA3JHYHBIX 3HAUEHHS a, b, ¢ u d:
N, Ny, N Ny N, +Ny+N.+N;y N

L+ 2+ L2+ == =—=1.
N N N N N N
MuosxecTBa
IIycToe MEOKECTBO — 5TO MHOMKECTBO, KOTOpPOe He ComepkuT sneMeHToB. O603HAYAIOT

IyCTOE€ MHOYKCCTBO CHMBOJIOM &.
MuoxxecTBO B HaszbsiBaercsa MOAMHOMKECTBOM MHOKecTBa A, ecam n000i 3JIeMeHT MHO-
skectBa B mpiiHajguekuT MHOMKecTBY A. O6o3Hagaror: BEA.
Ilepeceuenue mMEeOo’kecTs A u B
Ilepeceuyenue MHOKeCcTB A U B — 3T0 MHOKeCcTBO A(1B, KOTOPOE CONEDPKHUT BJIEeMEHTHI,
IpHHALJIeXKAI[He U MHOKEeCTBY A, U MHOKecTBY B.
O%peahachiic MAGHKCTs A u 3
O0beaunerne MHOKecTB A m B — 310 MHOMKecTBO AUB, cozepskaliee BCe dJIEMEHTBI,
KOTOpbIe NPHUHAIJIEKAT X0TA Obl OMHOMY M3 MHOKecTB A u B.

MNepeceyeHne mHoxecTB A u B ObveauHeHne MHOXecTB A u B
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Coberrna A m B Ha3BBaWOTCA HECOBMECTHBIMM, €CJIH HX IIe-
pecedeHHe He COJEPIKUT 3NeMEeHTAPHBIX COOBITHIA.

ANB = @.

HecoBmecTHblie coObITUA

IIpaBuao yMHOMKEHHMSH

Ecnim MHOMXecTBO A COCTOHT M3 1 BJIEMEHTOB, 4 MHOMKecTBO B — u3 k 2JIeMeHTOB, TO
MHOKEeCTBO yImopsanoueHHbIX nap (a, b), rme a € A, b € B, cocrour u3 nk sneMeHTOB.

BepostHOCTE COGBITHA
Ecom B cnygaiflHOM OmnbITe KOHEYHOE UHCJO JIeMEeHTAPHBIX COOBITHH M BCe OHH PaBHO-
BO3MOMKHEI, TO BepoATHOCTE P(A) cobeiTusi A paBHa oTHomleHWI0 uwmciga N(A) snemeHTap-
HBIX COOBITHI, O.IaronpHATCTBYIOMIUX coObITHIO A, K obmiemy umcny N ajieMeHTADHBIX CO-
OBITHIA:
N(A)
PlA)=——.
(4)="
I'paBwio closkeENAa BepPOATHOCTEH HECOBMECTHBIX COOBITHI
BeposaTHOCTE 00BEIMHEHAA HECOBMECTHBIX coOBITHII A m B paBHA cyMMe WX BEepPOSTHO-
cTeu:
P(AUB) = P(A) + P(B).
IlpaBuio ciokeHHS BepOATHOCTEH
BeposaTrocTs 06beaunenua coberruit A mw B paBHa cymMMe uUX BepoATHocTel 6e3 BeposaT-
HOCTH WX IepecedeHms:

P(AUB) = P(A) + P(B) — P(ANB).

IIpaBuI0 yMHO:KEHUSA BePOATHOCTEIH

BepositHOCTh repecedenus coObITH A M B paBHa IPOM3BEJEHMIO BEPOATHOCTH OJHOTO
U3 HUX H YCJOBEOW BEPOSTHOCTH APYIOro:

P(AUB) = P(B) - P(A|B).
dopmyra yeJIOBHOH BepOATHOCTH
P(ANB)
Ecim BeposaTHOCTH cobbITHA B Gonbile HYJISA, TO P(A]B)ZW'
IlepecTraHoOBKH

IlepecTaHOBKOIT M3 1 npeaMeTOB HasbiBaeTcsa 060 crmocob nymeparuu 9THX IpeaMme-
TOB (cmoco® WX pacHONOKeHHsA B PAMN).
PdaxTOpMAIOM HATYPAJBHOTO YHCJA 71 HA3BIBAETCH IIPOM3BEJeHHEe BCeX HATYPATbHBIX
yucea or 1 go n. Obosnauaerca daxropuan nl:
nl=1-23"..'(n—-1)'n; 01=1
Yuclo mepecTaHOBOK 71 IMIPeJMETOB paBHO n!.

Couerannsa

Uucno conocob6oB, KOTOPBIMH MOMKHO BBIOpATH DOBHO k IIpeJMeTOB M3 MHOYKECTBa, B KO-
TOpOM 7 TIpe/IMeTOB, HasbIBaeTcA UMCJIOM cOYeTaHHWI W3 n mo k u oboszmauaerca CF (umra-
eTcsA «I[® U3 9H IO Ka»).

!
Chi=———
"~ kl(n — k)!
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Ecnu umesno n HeGONbIIOE, TO YUCIO coueTaHuit CF MOKHO B3ATH M3 TPEYTOJBLHOH Ta-
6yMnBI, KOTOpas Has3bpIBaeTcs TpeyroabHHKOM Ilackams.

1 4-it cronbery Cé‘ =15

6-scrpoka 1 6 15 20 15 6 1
1 7 21 35 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

IIpaBmIo BBIYMCJIEHUA reome'rplmecxoi'l BePOATHOCTH

IlycTs u3 (purypsl F NpoM3BOAUTCA CIAYYaWHBIN BBIOOP TOYkKH. BepoaTHOCTh coObITHA G
«BpIOpaHHAA TOYKa NpuHamIe:KUT purype G, Koropas couep:xurcsa B ¢urype F», paBHa

_Sg
P(G)_ SF £l
rae Sy m Sg — mnnomaau ¢uryp F m G cOOTBETCTBEHHO.

Popmyna Beprymwim
B cepun mcusiTaEnil BepHYyJUIM BEPOATHOCTH COOBITHSA «POBHO £ ycmexoB» paBHA

wptq" k,
rje n — YHCIO0 WUCHBITAHUM, P — BEPOATHOCTH ycmexa ¥ ¢ = 1 — p — BEpPOATHOCTH He-
yAadu.
MaremMaTHuecKoe OKHIAHUE
MareMaTHeCcKOe OYKMAAHMEe CIYIaiHON BeJIMYHHBI — HTO CyMMa IPOU3BEJEHUI 3HaUe-

HUHA 9TOHM BEJNWUYHWHBI U WX BEPOATHOCTEMH:

EX = x1py + x3py + 23p3 + ... + x,D,.

Jducnepcus

Jucnepcueii caydaifHo# BeawmuwHBI X HA3BIBAETCA MaTeMaTHUYeCKoe OKHAAHWe CIydaii-
Ho¥ BenmmumHLI (X — EX)%:

DX = E(X - EX).

CranaprHOe OTKJIOHEHME
CraHAapTHBIM OTKJIOHEHHEM CJydaiHOW BenwyuHbl X Has3bIBaeTCs KBaJpPaTHBIA KOPEHb

U3 JUCIHepCHH:
JDX = E(X -EX)
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DYyHKUUN 3NIEeKTPOHHbIX Tabnuy,

BenomauMm GyHKIIHM 9JIEKTPOHHBIX TAOJHI[, pACCMOTpPEHHBIEe B MepBOM dacTu yuebHUKA.

Jns1 BRIYMCNEHHWA CpegHero apudMeTH-
YecKOoTo nperycMoTpeHa cnenuarbHAA

bysKIM S
CP3HAY()

Ha pucyHKe ToKasaH OpHMep BBEIUHMCIIE-

HUA CPefHero 3HAaUYeHWs MACCHBA M3 YeThl-
Ppéx umcen.

- fx =CP3HAY(C1:C4)
o D E

5,25

CpegHee .

Yrobpl HAWTH KOJHYECTBO 3HAUEHHMH,
MONMABITAX B KAkl WHTEPBAJ TPYIIIHA-
POBKH, HCIIONB3YHTE (DYHKIIHIO

YACTOTA()

Ha pucynke noxasan npumep: CKOJIBKO
suadeHnnid menbme 0, crxomexo or 0 mo 1,
or 1 no 2 urT. ;.

Baumanue! Dynaxuua YACTOTA naxo-
OAWUT HE YacToTy,
B HHTepBaJjax.

a KOJMYEeCTBO 3HAYEHHH

- Jx =HACTOTA(C2:D7:E2:ET)
(& D E =
JaHHble AHT =N KonuuarTan

1,4 1.3 0 ol
1,8 2,6 1 0
2.3 3 2 5
35 2.7 3 5
2.1 1.8 4 2
1.3 2.6 5 0

CNPABOYHbLIE MATEPUAIJbI

Yrobel momCcUATATL, CKONLKO pa3 B Ha-
Gope BcTpedaeTcs ONpeeNIEHHOe 3HAYEHHE,
HCIIONb3YyHTe DYHKINIO

CUETECJIIV()

Ha pucyHKe NmOACYMTAHO, YTO B JAHHOM
Habope uucao 1 Berpedaercsa & pas.

Jx =CHETECNW(B1:D5:1)
B & D E

[ sl

A= == O
B WM N =
BN = MW

Ilnsa monyvyeHws caydailHOTO YHMCJIA Ha
naTepBare or 0 mo 1 memomssyercss hyHEK-
s

CJTYHC()
Ipyras ¢yHEKOAA IOA caydaidHOTO BbIDOpA:
CIIVIMEMKIIY()

I9ta (QyHKIOUA BeIOHpaeT Mmejioe Caydai-
HOe 4YHCJI0 Ha YKa3zaHHOM OTPEesKe HaTy-
pansHOro psaga. IHa pHCYyHKe [OKA3aHO,
Kak HMHTHDPOBATH 6pocanue
HTPajlbHOH KOCTH.

MOEHO

fr =Cnuncy
G D E

[o.616585]

- Jx  =CNY4MEXAY(1:6)
E =

[ sl
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Yrober HaAWTH MegHaHy MACCHBa JaH-
HBIX, YA0OOHO MCHONB30BATHL (DYHKIHIO

MEJTUAHA()
- Jx  =MEOMAHA(C1:C5)
C D £

1

9

5

6

3 Menwana I 51

IOnsa BBHIYWCIEHUA NUCHEPCHU UYHCIOBO-
ro MACCHBA HCHOJL3YHTe (QYHKIIHIO

JUCIIP() mma JIUCII.T()

- Je =INCNP(C1:CH)
q _ D E

—

o~ W

4,16

Ins moMcka HAWMEHBIIEro W HaubOIb-
miero 3Hadyenuil ecTb QYHKIUU

MUH() # MAKC()

Yrobel HaliTH pasmax,
JIATh Pa3HOCTL:

= MAKC() - MHUH()

HY¥HO BBIYMHC-

- Je | =MAKC(C1:C5)-MWH(C1:C5)
c p [ E ] F
1
9
5  Hawum.
6  Hawnb. 9
3 | Pasmax | B'I

110

Ilnsgs Toro uTobel OBICTPO BBITHCIHATH
CyMMy IIPOM3BEeIeHHMI 3HAYEHW M MX da-
CTOT €CTh (PYHKIUA

CYMMIIPOA3B()

Jx  =CYMMMPOW3B(D2:G2;D3:G3)

(& D E E G
3Ha4eHne 2 3 4 5
YacToTa 0,1 03 0.45 0,15

Cpenxee 3,65

Yrobbl y3HaTh, CKOJBKO BCEro 3Have-
HHUH B MAacCHMBe [aHHBIX, MCIOJAL3YyiiTe

(HYHKIHIO
CUET()

fe =CYET(C2:D7)
C D E F

HaxHsle
1.4 1:8 | 12 .l
1.8 2.6
23 3.1
35 2.7
2.1 1,8
1.3 2,6

Y1oOsl HaMTH CTaHJapTHOE OTKJIOHEeHHe,
MOHO H3BJieYb KOPpEHb H3 JUCIIEDCHM:

KOPEHB(JIUCITP( ))
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