Pemienus 3aza4 [lepBou oiMMnuaabl A/ IIKOJIbHUKOB
10 TEOPUHU BepPOSATHOCTeH U ctaTucTHKe. 2008 roz.

1. Ilposenute cneayromuii skcnepuMent 10 pa3: mogdOpocbTe BHauane mMoHeTy 10 pa3s
MOJIPST W 3alUIIUTE KOJWYECTBO BBIMIABIIUX OPJIOB, 3aTEM IMOAOPOChTE MOHETY 9 pa3s
TOJIPSI/T U TAK)KE 3AMMIIUTE KOJWYESCTBO BBHIMABIINX OpJIOB. Ha3zoBeM sKcrepuMeHT yaad-
HBIM, €CJIM B TIEPBOM CITydae KOJMYECTBO BBINABIIUX OPJIOB OoJbIIe, 4eM BO BTopoM. [lo-
cie mpoBeneHus cepur u3 10 TakuxX 3KCIEPUMEHTOB 3AMUIINTE KOJIMYECTBO YJAUHBIX U
HEYIauyHBIX SKCTIEpUMEHTOB. COOpaHHYIO CTATUCTUKY O(DOPMUTE B BUEC TaOIHUIIBI.

a) Bans 6pocaer Mmonety 3 pa3a, a Tans — aBa. KakoBa BeposITHOCTb, 4TO y Banu Oounbiiie
opJioB, yeM y Tanu?

0) Bans O6pocaer Monery n+1 pa3, a Taus — n pa3. KakoBa BeposiTHOCTB, 4TO y Bann
Oosbie opioB, yem y Tanu?

Pemenune.
a) 3a/iaua sBJISIETCS YACTHBIM CliydaeM OoJiee 001ei 3aauu myHKTa 0).

OTBerT: l .
2

0) [lycte Bans cHauana monOpocuT MOHETY 7 pa3, kak u Tans. [locie 3Toro Bo3Hu-
KArOT COOBITHA:

A= {y Banu 6onvue opﬂoe} ; B= {y Tanu 6onvuwe opﬂoe};

C= { v Banu u y Tanu oounaxkosoe uucio opﬂoe}.

SlcHo, uTo P(A) +P(B)+P(C ) =1 ¥ 9TO M3-3a CUMMETPUU (UTPOKOB MOXKHO TTOME-
HSTb MECTAaMH, U CHTyalus npu 9toM He usMenures) P(A)=P(B), rae P(4), P(B),
P(C ) — BEPOSTHOCTH COOTBETCTBYIOIIUX COOBITHIA.

[Tycts Teneps Bans moaOpocuT MOHETY B IMOCHEIHUN, (n +1)-I>H”4 pa3. Eciu panee

IPOU3O0ILIN COOBITUA A WiIu B, ucXoj mociaeaHero 6pocaHus Ha KOHEUHBIM pe3ynbTaT He
noBnusieT: eciau A, To Bans Bemrpaert, ecniu B — He BeiMrpaer. Y Banu okaxercs 60iib-

mie repboB B ciyyae C, eciiu B (n + 1)-0M Opocanuu BbINafeT repd (BEepOsITHOCTh 3TOTO

1
coOBITHA paBHA 5 ). CnenoBarenbHO, BEPOSATHOCTh BBIMTPHINIA 11t Banu paBHa:

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

OTBerT: l .
2



2. B mkonpHOM (yTOONBHOM TYypHUpPE Y4YacTBYIOT 8 KOMaHJ, OJUHAKOBO XOPOIIO HWI-
paromux B ¢yToos. Kaxnas urpa 3akanunBaeTcs nodenoi oaHo u3 komana. CiaydaifHo
BBIOMpaeMbIi IO XKPeOUI0 HOMEpP OINpPEAEIIAET MOJIOKEHUE KOMaHAbl B TYPHUPHOU TaOnu-
e:

YeTtBepThhHHAIBI [Momydunanb @uHan
1 ?
2 9
?
?
3 9
?
?
?
?
?
?
?
?
?

KakoBa BeposITHOCTh TOTO, UTO KOMaHIbI «A» 1 «B»:
a) BCTpETATCS B Tory puHase;
0) BcTpeTATCA B (hHHATIEC.

Pemenne.

a) [Ins Toro, 4ToOBI BCTPETUTHCS B MOTYy(PUHANE, KOMAaHIbl JOJKHBI IIONACTh B pa3-
HBIE, HO CXOJSIINECS K OAHOMY monydunany, noarpynms (CoObitue X ).

3ameuanue: Ha deprexxe oaHy MOArPYNIYy COCTABISAIOT MO3ULUK “17 u “27, “3” u “4”
U T.J.

Komanna «A» Moxer nomnacte B 100yt noarpynmy. YroObl koManna «B» morna
BCTPETUTHCS C «A» B nostyuHaie, OHa JODKHA MONACTh B CMEXHYIO noarpynmy. Bepo-

SATHOCTD 3TOI'O 7 .

3atem u «A», n «B» nomwkHbsl Beiurpath cBou Berpeun (CoObitue V). BeposiTHOCTB
1
3TOro —.
4
Tak kak KOMaH/bI OJJMHAKOBO XOPOIIIO UTPAIOT B (PyTOOII, TO BEPOSATHOCTH BHIMTPHIIIIA

B IIOAT'PYIIIIC paBHA 5 ,» 1 BBIMI'PBIIITKY KOMaH/ «A» 1 «B» He3aBUCHUMBIC CO6I>ITI/I${, 3HAa4UuT,

1 1 1
P=337%



[Tockomnbky coObiTuss X U Y HE3aBUCHUMBI,

P({Komaﬂdbz Au B ecmpemamcs 6 nOJzygbuHane}) =

:P(X)P(Y):%%zi.

OTBerT: i
14

6) [nst Toro, uToOBI BCTPETUTHCS B pruHANe, KoMaHae «B» Heo0X0auMo nmonacTb B Ty

4
MOJIOBUHY TaOJIUIIbI, B KOTOPYIO HE Mornana komanaa «A». CoOTBETCTBEHHO, P(X ) = P

Kpome Toro, kaxaoit koMmaH1e HEOOXOIUMO BBIUTPATh IO JBa MaTya.

1

P(y):l.l.l.l:__
2222 16
B wurore:
P({KOMaHObz Au B ecmpemamcs 6 dmnaﬂe}) =

4 1 1

=P(X)P(Y)=—-—=—.

(X)P(Y) 7 16 28
OTBCTZL.
28

3. UBan CeménoB BemonHseT Tect EI'D mo Maremaruke. DK3aMEH COCTOHMT U3 3aJaHUM
Tpex tumnoB: A, B u C. K xaxnoMy u3 3a1anuii Tuna A JaHbl Ha BBIOOpP YEThIpE BapuaHTa
OTBETA, TOJILKO OJIUH U3 KOTOPBIX BepHbI. Beero takux 3aganuii 10. 3aganusa tuna B u C
TpeOYIOT pa3BEpHYTOTO OTBeTa. Tak Kak BaHs MOCTOSSHHO MPOTYJIMBAJ, €r0 MO3HAHUS B
MaTeMaTUKe HEeTJyOOKH. 3aiaHus TUNa A OH BBITMIOJHSET, BhIOUpast oTBEeTHl Hayraid. [lep-

. 1
BO€ M3 3alaHuil Tuna B BaHs pemaer ¢ BEpOATHOCTHIO 3 bosbmie Huyero MBan caenathb

HE MOKET. 3a MpaBWJIBHBIM OTBET HA OJHO 3aJaHue TUIMA A craBuTca 1 Oail, 3a 3ajgaHue
tuna B — 2 6anna. C kakoii BeposiTHOCThIO Bans Habepért Gosbiie 5 6amioB?

BospmuTe 3amanus TtMma A w3 mpoOHoro Bapuanta EID 2008  ropa.
(http://ege.edu.ru/demo/math.zip) u nmpoBegutTe 10 pa3 3KCIEPUMEHT MO CIyYaHHOMY BBI-
O6opy orBeToB. CpaBHUTE PE3yJbTAT C MOJYYCHHBIM TEOPETUUECKH (TSI 5 TPaBUIBHBIX
OTBETOB). YOSAUTECH, UTO PE3yIbTAThl HE CUIILHO OTIUYAFOTCS.

Pemenue.
CoGritne A4,, = { Hean Ceméros nonyuaem n 6annos unu 6orvue} .

CoObiTHE B = {OH peuwiaem 3a0avy muna B} :

Torna P({}’lo.fly'{u]l bonvute 5 6ajmoe}) =P(4,)P(B)+ P(A6)P(§).

3



Ou4eBHUIIHO, YTO BEPOSATHOCTh MPABWIBHO yTraJaTh OJHO U3 4 peleHuii — 310 i ITo

n—i

3aKOHY pacnpezeneHust bepHyinu P(A ) =C'p' (1 — p) , TOTJ1a

=i n

P(4,)=>.C, (Zj (Zj =0,224124908;
i=4

10 . 1 i 3 10—i
P(4,)=>.C}, (—j (—j =0,019727707.
~ " 4)\4
CnenmoBartebpHO,

P({nonyuun 6onvwe 5 6annos}) = 0,224124908- % +0,019727707 % =

=0,087860107 = 0,088.
OtBert: ~0,088.

04. ['opoa cunuTaeTcss MILIMOHEPOM, €CIIM B HEM JKHUBET 00Jiee MHJIJIMOHA YesloBeK. Bepo-
ATHOCTb KAKOT'O COOBITHS OOJIbIIIE:

A= {Hayead BbIOPAHHDIL 20POOCKOU HCUMETIL HCUBEM 8 20POOE — MufmuOHepe}
1700

B= {Hayzad 8bIOPAHHDIL 20POO — 20PO0 — MuﬂﬂMOHep} ?

OTtBeT o0ocHYyHTE.

Bo3bMuTe CTAaTUCTUKY YHCIEHHOCTHM TOpOJACKOro Hacenenuss Poccum ¢  caifta
http://www.perepis2002.ru/ct/doc/1 TOM 01 05.xIs. TlpoBepbTe, crnpaBeIUB JH s
Poccum Bamr BIBOJ, Ci€IaHHBIN B paHee. [ 3TOro noAcYuTanTe BEPOSSTHOCTh TOTO, YTO
HayTaJ BHIOPaHHBINM TOPOJCKON JKUTEIb )KUBET B TOPOJIe-MUIIIMOHEPE, U BEPOSITHOCTH TO-
ro, HayTaJl BEIOPAHHBIN TOPOJl — MIJIJTHOHED, U CPABHUTE HX.

Pemenne.

Ilycte M — KOJIMYECTBO IOPOJOB-MUIIIMOHEPOB, N — KOJMYECTBO TOPOAOB HE
MUJUTMOHEPOB, 1 U 1 — CPEIHEE KOJIUYECTBO HACEJIEHHS B ropoJax 1-oro u 2-oro TMnoB
COOTBETCTBEHHO, TOI'ZIa BEPOSITHOCTU PaBHBL:

p(A):ﬂ; P(B):L_
mM + nN M+ N
mM M
Buano, uto = m—
mM +nN M+tN
m

3ametnm, uto m >10° 1 n<10° (T.K. ectm m <10°, To cpenut ropo0B-MHIITHOHEPOB

HAUJETCS TOPOJI C HACEJICHUEM HE MPEBBIMIAOIIMM MUJUIUOH, YTO MPOTUBOPEUYUT ONpPEIE-
4



n
JIEHUIO TOpoJa-MULIMOHEPa, U1l 1 aHajnornyHo). CnenoBarenbHo, — < 1. Torga oueBua-

m
M M
HO: > .
M+N M+N
m

OTBeT: BEpOSATHOCTh TOTO, UTO HAYTaJ BbIOpaHHBI FOPOJCKON KUTEIb JKUBET B I'O-
polie-MUJUTMOHEpE, OOJblIE BEPOSTHOCTH TOrO, YTO HAyraJl BbIOpaHHBIA TOpOJ-
MUJUIAOHED.

05. UtoroBelii 6amut B pUTypHOM KaTaHUU BBICTABIISIETCS ClieqyromuM oOpazoM. bpurana
CyJleli COCTOUT U3 JECATH deloBeK. KakIbIlii U3 CyJeil CTaBUT CIIOPTCMEHY CBOIO OIEHKY
3a BeICTyIUIeHHE. [lociie 3TOro W3 mecsaT MOMYYEHHBIX OICHOK CIyYaiiHBIM 00pa3oM BBI-
ouparotcs ceMb. CymMMa 3THX CEMH OIICHOK M €CTh UTOTOBBIN Oau1. MecTta MEXIy CIIOpT-
CMEHAaMHU PacHpeesoTCs B COOTBETCTBHM ¢ HAOpaHHBIM MTOTOBBIM OAJsIOM: YEM BBIIIIC
0asut, TeM JIydIle pe3yibTar.

B yemnmonate ygacTBoBasio 6 CIOPTCMEHOB. MOTJIO JIK OKa3aThCs TaK, UTO:

a) CIIOPTCMEH, Y KOTOporo cymMma Bcex 10 oIleHOK MaKCHMallbHa, 3aHSI IOCISIHEe Me-
cTo?

0) criopTCMeH, y KOToporo cymma Becex 10 oneHOK MakcumalbHa, 3aHs1 MOCIEAHEE MECTO,
a CIIOPTCMEH, Y KOTOporo cyMma Bcex 10 olleHOK MUHUMAaJbHA, 3aHsJ1 IEPBOE MECTO?

Pemrenue.
a) YaCTHBIM clTy4ail myHKTa 0).
OTtBert: [{a, moriio.

0) [IpuBenem mpumep, B KOTOPOM Takasi CUTYyaIusi BO3MOYKHA.

CnoptcMmeH OueHku Cysma 10| Cysma 7
OLICHOK OLICHOK

1 111 {1 ]1|1|1]6]|]6]|6 25 7

2 l1y1 1|11 (12555 23 8

3 1111|113 ]4]4]4 21 9

4 rj1r{rjry1(1}74}3|3|3 19 10

5 111|111 2122 17 11

6 ly1 1|11} 1(6|1|1]|1 15 12

[Ipn TakoM roJOCOBaHHUH, B CIy4dae, €CIU YUUTHIBAIOTCA OLIEHKH TOJBKO NEPBBIX 7
cynaei, 1-blii cHOpTCMEH 3aiiMeT MOCIIEIHEE MECTO, MTPU 3TOM cymMa Bcex 10-TH olleHOK y
Hero HauOosbmas. B To ke Bpems, 6-0if CIOPTCMEH 3aiiMET MEPBOE MECTO, U CyMMa BCEX
10-Tn o11€eHOK HAaMMEHBIIAS.

OtBert: [[a, moriio.



06. Mo>xHO 11:

a) HArpy3UTh JIBE MOHETHI TaK, YTOObI BEPOSITHOCTH BBIMAJICHUS «OPJIa» U «PEIIKW» ObLIU
pa3Hbie, a BEPOSTHOCTU BBITIAJICHUS JIFOOOM M3 KOMOMHAIIMI «pelika, perika», «oped,
pEIIKay, «Opes, Opesn ObLITU Obl OIMHAKOBBI?

0) Harpy3uTh JIB€ KOCTH TaK, YTOOBI BEPOSTHOCTH BBIMAJCHHS JIFOOOH CyMMBI OT 2 10 12
ObLIa OQUHAKOBOI?

Pemrenue.

a) [TokaxxeM, 4TO Tak HArpy3uTh MOHETHI HEBO3MOKHO. Cpaszy 3aMeTHUM, U4TO €Clu 00€
MOHETHI CHMMETPHUYHBI, TO BBINAICHUE KOMOUHAITUU «OPEJI, pelIka» 0ojiee BEpOSTHO, YEM
BBITIAJICHUE OCTaJIbHBIX KoMOWHaiui. Tenepp 6€3 orpaHuueHHs] OOITHOCTH MOYKHO CYH-
TaTh, YTO Yy MEPBON MOHETHI BEPOATHOCTH BHITIAJICHUSI «opiay Oonbiie. PaccmorpuMm Bce
BO3MOJKHBIE CITy4aH:

1) ¥V BTOpOi MOHETHI BEPOSITHOCTDH BBINAJACHUS «OPJIa» HE MEHbIIIE, YEM BEPOATHOCTD
BBITIAZICHUST «PEIIKW». TOT/Ia JIETKO BUIETh, YTO MPU OPOCAHUH JIBYX MOHET BEPOSITHOCTh
BBITIJICHUS] KOMOWHAIIMU «Opes, ope» OO0JbIle, YeM BEPOSITHOCTh BbINA/ICHUS] KOMOUHA-
IIUU «PEIIKa, PEIIKay.

2) YV BTOpOI MOHETHI BEPOSITHOCTh BBIMIAJICHUS «PEIIKK» OOJIbIIIE, YeM BEPOSITHOCTh
BBIMIAZICHUS «Opyia». Torga BEpOSTHOCTh BBHIMAJACHHS KOMOWHAIIMU «OpeJ, PEeIIKka» He
MEHBbIIIE BEPOSITHOCTH BBINAJICHUSI HA TIEPBOM MOHETE «OpJia», a HA BTOPOM — «PEIIKN»,
YTO B CBOIO OYepelb OOJIbIIIE BEPOSITHOCTH BHITIAJICHUSI KOMOMHAITUN «PEIITKA, PEIIKaY).

Takum 00pa3om, yTBEPKICHHUE MOTHOCTHIO TOKA3aHO.

OtBer: Hert, Henb3s.

0) (IlpuBonum Pemenue yuactHuka onumnuaasl, Hozapuna MBana.)

ITokaxxeM, 4TO Tak Harpy3uTh KOCTH HEBO3MOKHO. [lokaxxeMm oT nportusHoro. IIpen-
IIOJIOXKUM, YTO HaM yAAJIOCh Harpy3uTh JBE KOCTU TaK, YTO BEPOSITHOCTH BBINAACHUS JIIO-
6011 cymmsl oT 2 10 12 onuHakoBa. IlycTh BEpOSITHOCTh BbINAEHUS «i » Ha IEPBON KOCTH
paBHa P, a Ha BTOpo#M KocTH (.. 3aMeTUM, 4YTO €AMHCTBEHHBIN CIOCOO MOIY4UTH IIPH

OpocaHuu CymMMmy 2 — 3TO BBIOpOCUTH «1» U «1», a €IUHCTBEHHBIN CIOCOO MOJYyYUTh
12 — BBIOpOCUTH «6» U «6». 3HAUUT, BEPOSATHOCTD BBIMAJACHUS ABYX €AUHUIl paBHA BEPO-
ATHOCTH BbINIaZleHUs ABYX mmectepok. Takum obpasoMm, PO, = RO, # 0. Ilocnennee Hepa-

BEHCTBO CJIEAYET M3 TOTO, YTO BEPOATHOCTH BCEX CYMM PAaBHBI MEXKTy COOOH O YCIIOBHIO,
U CyMMa 3THUX BepOATHOCTEM paBHa 1. Takke 3aMeTuUM, 4YTO BEPOSTHOCTH MOJIYUYCHUS
CyMMBbI 7 HE MEHBIIIE, YEM BEPOSTHOCTH COOBITHUS

A= {Ha oonou uz kocmeti gvinano "1", a na opyeou — "6"} .

[Tockonbky BeposTHOCTH coObITHsSI 4 paBHa PO, + P.Q,, U BEpPOSITHOCTb MOJyUYCHHUS

CYMMBI 7 paBHa BEPOSATHOCTU IIOJY4YEHHUS CyMMBbl 2 1o ycnosuto, 0 BQ, = RO, + R0, .



MoxxeM nozenuth 00e yactu Ha FQ,, Tak Kak 10 CACIaHHOMY 3aMEYaHHUIO 3TO IIPOU3BE-

P o
9% +—. U3 coOTHONICHUMH
1 1

JeHue He paBHO Hymo. Takum oOpa3zom, umeeM 12>

5 _9

PO, = PO, nony4aem, uro — =—. Torza, cienas 3aMeHy B HEPAaBEHCTBE 12%
1 6 1

L
P]?
MOJIYYHM:
A K 2 2 2
1>-L+-% o B°-BP+F <0 < (B-PR) +RBF,<0.

6 1

Ho tornma orcroma cunenyer, uro BF, =0, a 3Hauutr, £, =0 wm F, =0. IIpotusope-
4pe, Tak Kak paHee ObUIO MoKa3zaHo, uTo FQ, = O, # 0. YTBep:KIeHUE TONHOCTBIO JOKa-

3aHO.
OtBet: Her, Henn34.

07. IleTs urpaer B komnbloTepHyto urpy «Kyua kamuei». CHauana B Kyue 16 xamHeil.
Urpoku no ouepenu O6epyT u3 kyuu 1, 2, 3 unu 4 kamHs. BemrpeiBaet ToT, KTO 3a0epeT
nocyieqHUi KameHb. [leTs urpaet BnepBble M MO3TOMY KaXKIbli pa3 OepeT ciaydailHOoe Yuc-
JIO KaMHEW, IpU 3TOM OH HE Hapymaer npasuia Urpsl. KoMmmeroTep urpaer no ciemyro-
[IEMY QJITOPUTMY: Ha KaXJ0M XOAYy OH O€peT CTOJIbKO KaMHeH, 4ToObl OKa3aThCs B Hau-
6osee BeirogHOM nonoxxkenun. Urpy naunnaet Beceraa Iletrs. C kakoit BepositHOCThIO [leTs
BBIUTpaeT?

Pemenne.

3aMeTHM, 4TO UTPOK, AETAOIINN EPBBIN X0/, BCErAa UMEET MPEUMYIIECTBO U BBIUT-
PBIBAET NPU NMPABUIBHOM CTpaTeruu. JleMCTBUTENBHO, HA IEPBOM IIare HyKHO B34Th OJIMH
KaMEHb M3 Ky4M, @ Ha KaXXIOM IOCJEeAYIolIeM Iare OpaTh Takoe KOJIWYECTBO KaMHEW,
YTOOBI YUCJIO OCTABIIMXCS KaMHEW Jenuioch Ha 5. [1ockoNIbKy cOrjacHO MpaBujaM UTPhI
Ha Ka)JOM Irare paspemieHo opars 1, 2, 3 win 4 kamHsI, TO Takasi CTpaTerusi BCeraa ocy-
LIECTBUMA.

B 10 ke Bpems, ecnu Ha KaKOM-TO M3 IIArOB UI'POK, IEJAIOIIMMI IEPBBIM X0, OTCTY-
IUT OT 3TOM CTPATETHH, TO €T0 CONEPHUK MMEET BO3MOKHOCTb BBIUTPATH UI'PY, BOCIOJIb-
30BaBIIKMCH TOM )K€ CTpaTeruen. 3aMeTHM TaKKe, YTO €CJM B Urpe MOOEeXKIaeT UrpoK, Je-
JAOUIUH TIEPBBINA X0/1, TO OH 00s3aTENIBHO JENAET 3a Urpy 4 Xo/a.

Takum o6pa3zom, y [letn Ha KaxA0M X0y €CTh TOJIBKO OJJHA BO3MOXKHOCThH HE TIPOUT-
paTh: €CJIM OH BO3bMET | KaMEHb Ha IEPBOM XOJy, OCTaBUT KOMIIbIOTEPY poBHO 10 Kam-
HEW Ha BTOPOM XOJy M POBHO 5 KAMHEU Ha TPETHEM.

[Tocne kaxnoro IleTnHOro xo/1a KOMIBIOTEP, YTOOBI MUHUMHU3ZHPOBATH BEPOSITHOCTD
CBOET0 MPOUTphIIIa, JOJKEH B34Th | kameHb. Torna IleTss BRIMTphIBaeT, TOJBKO €ciu Oy-
neT OpaTh 4 KaMH$ U3 YEThIPEX OCTABIIMUXCSA JO JEIMMOCTH Ha 5.



1 111 1 1
Takum oOpa3om, BepoSITHOCTh BeiMrpsimia Iletn paBHa — - —-—-— =——, e — —
4 4 4 4 256 4
BEPOATHOCTH TOTO, UTO B CBOM X0 IIeTst BO3bMET MpaBUIIbHOE KOJIMYECTBO KAMHEH.
OtBeT: —.

256

08. Ilets mpennaraer Bace ceirpath B cnegyronryto urpy. Ilets maet Bace nBe kopoOku ¢
koH(peramu. B kaxmoi 3 AByX KOpoOOK IIOKOJagHbIe KOH(ETH U Kapamenbku. Beero B
obeunx kopoOkax 25 kouder. Ilets mpeanaraer Bace B34Th U3 Kax10i1 KOpoOKH MO KOH(e-
te. Ecn 06e KoH(eThl oKaXkyTcs IOKOIafHbIMU, TO Bacs Beiurpan. B mpotuBHOM ciyyae
Boiurpain llers. BepositHocTh Toro, uto Bace gocranyrcs aBe kapamenbku, paBHa 0,54 .Y

KOro OOJIbIIe IIIaHCOB Ha Mooey?

Pemrenue.
ITockonbky Bacs BbIHET J1Be KapaMeJIbKU ¢ BEpOSTHOCTBIO 0,54, TO BEpOATHOCTH TO-

ro, 4YTO OH BBIHET JIBE IIOKOJaHbIe KOH(ETHI, 3aBeI0MO He npeBocxoaut 1—0,54=0,46,
1
T.€. BEPOATHOCTh BHIMTpHIIIA /11 Bacu MeHbliie 5 3Ha4uT, OOJIbIIIE IIIAHCOB HA MOOENY Y

Iletn.
OtBer: VYV llern.

09. Ha xa)xaoi nU3 4eThlpex KapTOYEK HANMCAaHO HAaTypaJbHOE 4MCIO. bepyT Hayran nse
KApTOYKH U CKJIaJIbIBAIOT uncia Ha HUX. C paBHON BEPOSTHOCTBIO 3Ta CyMMa MOXET ObITh
MeHble 9, paBHa 9 u Oosbiie 9. Kakue yncina MOryT ObITh 3alIMCaHbl HA KApPTOYKaX?

Pemenue.

ITycTh Ha yeThlpex KapTOUKax HalMCaHbl HaTypaJlbHble uucna a, b, ¢, d. JIse u3
YeThIPEX KAPTOUEK MOMKHO BBIOPATh LIECTHIO pa3iMuHbIMU criocobamMu. [TockonbKy 1o yc-
JIOBUIO Tapy KapTO4Y€K BBIOMPAIOT CIydaillHbIM 00pa3oM, TO BEPOSTHOCTh BBIOpaTh KOH-

|
KPETHYIO Mapy pasia . Jlanee, Tak Kak 1o ycuoBuo coberrus {s <9}, {s=9}, {s>9}
(Tme s— cyMMa YHcel Ha BHIOPAHHBIX KApTOUYKaX) PABHOBEPOSATHBI, TO BEPOSTHOCTD Kak-
1
JIOTO U3 HIX paBiia -

3Ha4uT, 3aMKcaB BCE€ BO3MOXKHbBIE CyMMHI (a 3T0 a+b, a+c, a+d, b+c, b+d,
c+d ), MBI MOXEM 3aKJIFOUYHTh, YTO JBE W3 ITUX CYMM paBHBI 9, nBe Oousbine 9 u aBe

|
MCHbBIIC (HOCKOHBKy KaXXAYI0 U3 HUX MOXXHO ITOJYYUTH C BEPOATHOCTBIO g )

PaccMoTpuM Te cyMMBbI, KOTOpBIE paBHBI 9. 31€Ch BO3MOKHBI JIBa ClIydasi:
(1) M0G0 B K101 U3 ATUX (IBYX) CyMM OJIHO U3 CIIaraeéMbIX B3SITO C OJHOU U TOH ke
KapTOYKH;



(2) 160 ke Bce ciaraembl€ B3SThI C PA3HBIX KapTOYEK.

Paccmorpum mepBeiit citywait. IlycTs, i onpeaeneHHOCTH, CyMMBbl, paBHbIE 9, —
3T0 a+b=a+c=9. Torga 3To o3HayaeT, YTO Ha KAPTOUKAX HAIUCAHBI yucha a, 9—a,
9—a, d, a BO3MOXHbBIC CyMMBI paBHbl 9, 9, a+d, 18—-2a, 9—a+d, 9—a+d. Torna,
€CJIM TIPEIONOXKUTh, YTO a <d, TO JABE IMOCIETHHUE CYMMBI Oojibllie 9, a 3HAUWUT, JBE
cpeaHue M0JDKHBI ObITh MeHbIe 9. Ho u3 18 —2a <9 monyuaem, uro 9<2a,au3 a<d u
a+d<9, yrto 2a<9, T.e. IOJy4UM MNPOTHUBOpPEUAILIME APYT APYTy HEPABEHCTBA; K HUM
Hac MPUBEJIO MPENONIOKEHHE, UTO a < d , 3HAUUT, 3TO MPEANOJIOKEHNE HEBEpHO. Ecnu ke
MPEANOJIOKUTh, YTO a > d , TO TAKXKE CIPABEIJIUBBI TOJIBKO YTO MPOBEJAEHHBIE PACCYK/IEC-
HUS, €CJIU MPEIBapUTEIHLHO BO BCEX HEPABEHCTBAX MOMEHAThH 3HAK < Ha >. Takum oOpa-
30M, MEPBBIN CIIy4al HEBO3MOKEH.

Tenepp paccMOoTpuM  BTOpOM  ciyvaid. s onpenesneHHOCTH,  IOJIOKHUM
a+c=b+d=9, cnenoBarenbHo, Ha KapTOUKax HamucaHo a, b, 9—a, 9—b, a BO3MOXK-
HbIE CyMMBI a+b,9, 9—b+a, 9—a+b, 9, 18—a—b. Kak MBI BUIUM W3 BBITTHCAHHBIX
CyMM, HEOOXOJUMBIMU U JOCTATOYHBIMHU YCJIOBHUSIMU JIJIsl BBITIOJIHEHUSI TpeOOBaHUM 3aj1a-
YU SBISIIOTCA a #b 1 a+b #9. V3 mepBoro ycinoBus ClieyeT, YTO B TPEThEH U YeTBEPTOH
CyMMax OJIHO cjaraemoe OoJjblie 9, a Apyroe MeHbIIE, U3 BTOPOTO YCJIOBUS MOJIy4aeM
TOXKE caMoe JUisl IepBoil U mocneaHei cymMm. HeBbinmoaHeHue ke 1000ro u3 ycioBuit 0y-
JIET 03HA4aTh, YTO 0OJIee IBYX CYMM paBHBI 9.

Urak, mo nHabopy ycnoBuii 0<a<9, 0<b<9 (Bce uncna HaTypalbHbIE), a #b H
a+b#9, BeImuIEM Bce BO3MOKHBIC KOMOMHAITMY YKCEN Ha KapTodkax (0e3 yuera mepe-
cTaHOBOK). OHM U OYyT OTBETOM.

OtBeT: (1; 27, 8); (l; 3; 6;8); (l; 4;5; 8); (2; 3; 6;7); (2; 4; 5;7); (3; 4; 5;6).

10. meroTcs ABa CHMMETPUUYHBIX KyOuka. MOXHO JIM Tak HamucaTh Ha MX TPaHIX HEKO-
TOpbIE YKCIIa, YTOOBI CyMMa OYKOB IPU OpOcaHuu NpuHUMana 3Hayenus 1, 2, ... ,36 c pas-
HBIMH BEPOATHOCTAMHU?

Pemrenmne.

[IpuBenem npumep Takux KyoukoB. IlycTb Ha nmepBoM KyOuKe HamucaHbl yucia 1, 2,
3,4,5,6,anasropom 0, 6, 12, 18, 24, 30. 3ametum, 4to JIF0O0€ yuciao oT 1 10 36 mipen-
CTaBUMO €IMHCTBEHHBIM 00pa3oM B BHJIE€ CYMMBI YKCEJI, HAITMCAHHBIX HA JIBYX KyOWMKax.
Takum oOpa3zom, cymMMa OYKOB NMPU OPOCAaHWM MPUHUMAET 3Ha4YeHus 1, 2, ..., 36 ¢ paBHBI-
MH BEPOSITHOCTSIMH.

OTtBert: [[a, MOXHO.



11. B knacce 25 nereid. [{ns nexxypcTBa HayraJl BBIOMPAOT ABOMX. BEpOATHOCTH TOrO, 4TO

3
00a Ie)KYpHBIX OKKYTCS MaJlbUMKaMH, paBHa 55 CKOJBKO B KJIaCCE JE€BOUYECK?

Pemenmne.
[TycTh B K1acce n MajJbYUKOB, TOT/Ia YUCJIO CIIOCOOOB BHIOPATh U3 HUX JBYX JACKYP-

n(n—l)

HBIX PaBHO T , YHUCJIO CII0CO00B BBI6paTB ABYX OCKYPHBIX M3 BCECIO KJIACCEC PpAaBHO

25-24
E— HOC)TOMY BCPOATHOCTH TOT'O, UTO 6y,Z[YT BBI6paHBI JABa MaJIbYWKa, paBHA OTHOIIC-

n(n-1)
25-24

KBaJ[paTHOE ypaBHeHue n° —n—72=0. Ero kopuu —8 u 9. HaM noaxoaut TOIBKO MOJIO-

. 3
HUIO JIBYX MOJYYEHHBIX IpoOeH, T.€. . OHa e 1o yCJIOBHIO paBHa oY R [Tonyyaem

YKUTEJbHBI KOPEHb, T.€. B KJ1acce 9 MaIbYMKOB, U, CIe0BaTEIbHO, 16 1eBoYeK.
OTtBer: 16.

12. B nepBoii yeTBepTH y Bacu Obu10 5 OlIEHOK 1O MaTeMaTHKe, O0JIbIe BCETO Cpeid HUX
nstepok. [Ipu 3ToM okazanoch, UTO MeMaHa BCeX OLIEHOK paBHa 4, a cpeHee apupMeTu-
yeckoe 3,8 . Kakue onenku moriu ObiTh y Bacu?

Pemenue.

Brinumiem ouenku Bacu nmo Bo3pactanuto. Ha tperbem (cpennem) mMecte OyAeT CTO-
aTh 4. 3HAYUT, IBYMsI OLIEHKAMHU, CTOSIIIIUMU MpaBee He€ MOTYT OBITh TONBKO (4, 4), (4, 5)
au6o (5, 5). IlepBbie nBa BapraHTa HE MOJAXOMAST, T.K. TOTJa YETBEPOK OyieT O0bIle, YeM
MSATEPOK, YTO MPOTUBOPEUHUT YCIOBUIO. 3HAYUT, MOCIIEAHHUE JIBE OLEHKH — ISTEPKHU.

T.x. cpeaHee Bcex OLIEHOK paBHO 3,8, TO CyMMa BCEX MATH OLICHOK paBHA 3,8-5=19.
3Ha4UT, NEepBbIC ABE OICHKH (CTOSIIME JIeBEEe YETBEPKH) B CyMMe JaroT 19-5-5-4=35.
3HaUnUT, UMH MOTYT OBITh TONBKO (1, 4) wmm (2, 3). IlepBoIii BapuaHT HEBO3MOXKEH, T.K.
nHave y Bacu Obuto Obl MOPOBHY YETBEPOK M MATEPOK. 3HAUUT, Bacunsl onenku (2, 3, 4,
5,95).

Oteer: (2, 3,4, 5, 5).

13. B knacce menpiie 30 yenoBek. BepoATHOCTh TOro, 4To Hayraja BBIOpaHHAsl JEBOYKA

OTJIMYHMIIA, PaBHA E , 4 BCPOATHOCTH TOI'O, YTO HAyTraxa BbI6paHHBIﬁ MaJIbYUMK OTJIMYHHK,

4
paBHa T CKoJBbKO B KJ1acce OTIIMYHUKOB?

Pewenue.

B cooTBeTCTBUMH € KJIIACCUYECKOW TEOPUEU BEPOSTHOCTEHN, BEPOSATHOCTH TOTO, YTO
HayraJi BbIOpaHHas J1I€BOYKAa — OTJIMYHMIIA, PAaBHA OTHOILLEHUIO KOJIMYECTBA JI€BOYEK OT-
JMYHUL K 00IIeMY KOJIMUYECTBY J€BOUYEK B Kilacce. COOTBETCTBEHHO
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3 KOJl — 60 OGGO'{@K—OWUZM'-[HML}

13 KOJl — 60 0€80Y€eK

VY4uuThiBasi, YTO KOJIUYECTBO JEBOUYEK — UYMCIIO HATYpPalIbHOE, — U YTO B KJIACCE MEHbIIIE
30 genoBek (M COOTBETCTBEHHO MeHbIie 30 1eBoYeK), HAXOIUM, YTO B Kiacce jaubo 13 me-
BOYEK (3 OTJIMYHUIIBI), THUOO 26 (6 OTIMYHHII).

[IpuMeHsisi T€ xe pacCyKICHUS K MAIbUMKaM, HAXOAUM, YTO:

4 __ KOJl — 80 MAIbYUKOB8—OMIUYHUKOB

11 KOJl — 80 MAIbYUKOB

B knacce mu6o 11 manbunkoB (4 oTauyHuka), 1160 22 (8 otnuuHukoB). Jlanee, yduThiBasi,
4yTO B Kjacce MeHbie 30 yeaoBek, HaX0auM, 4TO B Kiacce 13 neBodek (3 OTIMYHUIILI) U
11 Manp4ukoB (4 OTIIMYHUKA). 3HAYUT, KOJTUYECTBO OTIIMYHUKOB 3+ 4 =7.

Otser: 7.

14. Ans, Bops u Bacs pemuu noiitu Ha «Enky». OHE J0rOBOPHIINCH BCTPETHTHCS Ha aB-
TOOYCHON OCTaHOBKE, HO HE 3HAIOT, KTO BO CKOJBKO MpuieT. Kakaplii U3 HUX MOXKET
NpUNATH B ciydaliHbli MOMEHT BpeMeHu ¢ 15.00 go 16.00. Bacs camblii TepnienuBbiil U3
BCEX: €CIIM OH MPHJIET U Ha OCTAaHOBKE He OyaeT Hu AHu, HU bopu, TO oH Oyner *knath Ko-
ro-auOyb U3 HUX 15 MUHYT, ¥ €ClTM HUKOTO He JosKaeTcs, noiiaer Ha «Enaxy» oxun. Bops
MEHee TEepIIEIUBbI: OH OyaeT »kaath Julb 10 MUHYT. AHA camasi HETepIeanBas: OHa BO-
obure He Oyzer xnarb. OnHako ecnu bops n Bacs BcTpersrcs, To oHM OyayT k1aTh AHIO
10 16.00. KakoBa BeposAsTHOCTb TOT0, uTO Ha «EIKy» OHM MOMTYT Bee BMecTe?

Pemienne.

Tak xak AHsS coBceM He OyJeT XKIaTh, TO pedsATa Bce BMECTE MOMAYT Ha «EnKy»
TOJIbKO ecyii AHst puAET mociienueid. OueBHUIHO, YTO 3TU COOBITHS HE3aBUCUMBIE, CIICIIO-
BaTeJILHO

P ({ece mpoe noiioym na «Enxy» 6Mecme}) =

=P ({AH}Z npuoem nOCﬂedHeﬁ})P ({Eop;z u Baca ecmpemﬂmc;z}).

N3 KoMOMHATOPHBIX COOOPAKCHUM:

Z(meqecmeo NOOX00AWUX eapuaﬁmoe) 1

P({4 0 oneil}) = 3
({ Hs npuoem nocjue Heu}) 3!(K0ﬂuqecm30 nepecmaHO@OK) 3

Bropas BepoSITHOCTb HaXOJIUTCSA FTEOMETPUUYECKU (CM. pHUC.):

11



bopst, A

MUH.
60
10

>

0 15 60 Bacs.

MHH.

durypa, 00Be/IeHHAasI YePHBIM, €CTh MHOKECTBO T€X BPEMEH MPUX0Jia 000UX, MPHU KO-
TOPBIX OHU BCTPETATCS. BeposTHOCTh OyieM CUMTATh KaKk OTHOIIIEHHE BPEMEH MPHUXO0/ia,
KOTOPBIC YJIOBJIETBOPSIOT YCIOBUIO BCTPEUH, K MHOKECTBY BO3MOXKHBIX ITPUXO0JI0B. T.0.
HaJI0 pa3/Ie/IUTh IJIONIA b BBIICJICHHONW YacTH Ha IJIOaab KBajapara 12 x 12, ecnu cuu-
TaTh IUIOIIAAb IO KJIIETKAM.

2 2
122 — > |\ 10°
P({Eop;z u Baca 6cmpemﬂmc;z}) = 132 2 ~ 0,371527778.
CrnenoBaTeabHO,
P({ece mpoe notioym na «Enxy» eMecme}) R
~ 0,371527778 ~0,123842593 ~ 0,124.
OTtBeT: 0,124.

15. Tpu ycranbsix KOBOOS 3alllid B CayH, M MMOBECUIIM CBOM IUISATBI HA OM30HUI pOT MPHU
Bxoje. Korma rimy0okoit HOUbI0 KOBOOW YXOJIWUJIM, OHU OBUTM HE B COCTOSTHUU OTJIMYUTH
OJIHY TIUTAITY OT IPYTOH, U TOATOMY pa30o0paiy Tpu NUISTBI HayTraa. Halaute BeposTHOCTD
TOT0, YTO HUKTO W3 HUX HE B3sUI CBOKO COOCTBEHHYIO IUISIY.

Pewmenue.

3aMeTuM, 4TO y KOBOOEB 6 pa3iaMyYHbIX BapUAHTOB B3SITh LUIAMNBI. J[eHCTBUTENBHO,
HEepBbIA KOBOOW MOXKET B3SITh JIIOOYIO U3 TPEX LUIAI, BTOPOI OJHY U3 OCTaBUIMXCS JBYX, a
TPETUI1 BO3BMET MOCJIETHIOK UIAILY.

[Tpu 5TOM TOJBKO B IBYX BapHaHTaX M3 ILIECTH HUKTO U3 KOBOOEB HE BO3BMET CBOIO
HUISAY, TOCKOJbKY KOBOOW, KOTOpBIM OepeT HUISAMy MEepBbIM, MOXKET B3STh JIIOOYIO U3
JBYX IUIAI APYTUX KOBOOEB. Y OCTABIIMXCS K€ KOBOOEB BbIOOpA HET, TAK KaK LUISANA OA-
HOTO M3 HUX MO-NPEKHEMY HUKEM HE B35Ta, U 3HAUYMUT, OH O0SA3aTENbHO JOJKEH B3ATh
APYTYIO HUIAIY.

12



2 1
Taxum 06pa3om, uCKOMasi BEpOSTHOCTh paBHA 6 3

OTtBeT: l .
3

16. UrpanpHyro kocTb OpocaroT pa3 3a pazoM. O003HauMM P BEpOSATHOCTH TOTO, 4TO B
KaKOW-TO MOMEHT CyMMa OYKOB, BBINTABIINX MPHU BCEX CAEIAHHBIX Opockax, paBHa n. [[o-
P, +P ,+...+P |

6

Ka)XUTE, YTO IIPU 71 =7 BEPHO PABEHCTBO P =

Jloka3zaTesbCTBO.
Pa3znenuM urpy Ha JBa HE3aBUCUMBIX MCIIBITAHUS: NEPBBIM OPOCOK, KOTOPBIA JAET C

1
BCPOATHOCTBIO g T1000€ YHUCI0 OYKOB k ot 1 a0 6 u BTOPOC UCIIBITAHNC — BCC ITOCJIC-

nyromue opocku. Bee nocnenyromume Opocku — Takasi ke urpa, Kotopasi 1aé€T B KaKOH-TO
MOMEHT CYMMY 7 C BEPOSTHOCTBIO P .

OuyeBHIHO, BO BCEM UIpe CyMMa OYKOB B KaKOW-TO MOMEHT CTAHET paBHA 7, €CIHU
m =n—k . PaccMmoTpuM coObITUS

A, . ={nepsviii pas evinano k; cymma ocmanoneix 6 Koxkoti—mo momenm n—k}.

[Tockonpky mocneayromie OpOCKH He 3aBUCST OT IEPBOTO,

CoObitus 4, ,, 4,,,, ... ¥ T.J. HECOBMECTHBI, IOITOMY

<aZPPEAU“AJQWJIPCQH)+M+PL%WO=éﬂ4+m+%ﬂ4,

YTO U TpeOOBAJIOCh JOKA3aTh.

17. Ha pyneTrke MOKeT BbInacThb Jt060e uncio ot 0 70 2007 ¢ oquHaKOBOM BEPOSTHOCTHIO.
Pynerky kpyTaT pa3 3a pazom. O603HaunuM F, BEpOATHOCTb TOTO, YTO B KAKONH-TO MOMEHT

CyMMa YHCeJl, BBINMABIIMX MPU BCEX CAENAaHHBIX Opockax, paBHa k. Kakoe yucio Gosnplie:
Pooy 1 Pryg?

Pemenmne.
Paccyxmas Tak xe, Kak ¥ B IpeabIAyIIeH 3a1ade (OTINYHE B OJTHOM — BMECTO YUCIa
6 — gucino 2008), Haitaem:

1 2007 . 2007 P 1 2007 . 1 2007

Pn = n—k n Pn—k
2008 1= 2008 2008 ‘5

Pn = Pn—k :
2007 =

>

13



Tax xak 10 Ha4yaya UTPel CyMMa € JOCTOBEPHOCTBIO paBHA Hyt0, TO F) =1. Torna

1 1 1
Proor = Proos :W(Po +'-'})2006)_W(P1 +"~P2007) :W(Po _ono7) >0,
Tak Kak P, <P =1 (cymma 2007, O4eBHUIHO, MOXKET M HE CIy4YHUTbCS). 3HAUUT,
P2007 > P2008 :

Otser: P, .

18. Ha pucynke n3obpaxena cxema Tpacchl i kaptunra. CrapT u ¢GuHMII B TOUKe A,
NPUYEM KAPTHUHTHUCT MO JI0POre MOYKET CKOJIBKO YTOJHO pa3 3ae€3’KaTh B TOUKY A W BO3-
BpaIlaThCs HA KPYT.

Ha nyts oT A 10 B nnm oOpaTHO roHbIN roHmuK FOpa Tpatut MmunyTy. Ha myTh 1o xosb-
ny IOpa takxe TpatuT MuHyTy. [10 KOJIBIly MOXXHO €31UTh TOJIBKO MPOTHUB YacOBOU
CTpeJIKH (CTPENKH MOKa3bIBAIOT BO3MOKHBIE HalpaBieHue ABukeHusd). IOpa He moBopa-
YMBAET HA3aJ Ha MOJIIyTHU U HE OcTaHaBiauBaercs. JnurenpsHocTh 3ae3na 10 munyTt. Haii-
JUTE YUCIIO BO3MOXKHBIX Pa3IMYHBIX MaplIpyTOB (IOCIEI0BATEIBHOCTEN MPOXO0XKIECHUS
Y4aCTKOB).

Pemenue.
O003HauuM M, 4KCIO BCEBO3MOXKHBIX MapIIPyTOB JJIUTEIbHOCTbIO 7 MUHYT. Kax-

Il TAaKOM MapLIpyT COCTOMT POBHO M3 # yYacCTKOB (Y4acTOK — 3TO OTpe3oK AB, BA
WU KOJIbIO BB).
Ilycte M, , — 4YMCIO TaKUX MapuIpyTOB, OKaHYMBatOmuxcst B 4, a M, , — 4ucio

MapIIPYTOB C KOHEYHOU TOUKOU B.

B Touky B 3a MHUHYTY MOKHO IOIACTh KaK U3 TOUKU A, TaK U U3 TOYKU B, NO3TOMY
M,,=M,_,.

B Touky A4 3a MHMHYTYy MOXHO TIIONACTh TOJBKO W3 TOYKHM B, M003TOMY
M,, =M, ,=M,,. CienoBareisHo,

Mn,A = Mn—2 = Mn—2,A +Mn—2,B = Mn—4 + Mn—3 = Mn—Z,A + Mn—l,A'

JononHutensHo 3ametuM, uto M, , =0, M,  =1. Takum obpasom, uucina M, , 00-
pasytot nocienoBarenbHocTs 0, 1, 1, 2, 3,5, 8, 13, 21, 34, ...

14



Hucmo M, , paBHO 34 — NEBATOMY YHCITY duboHauun' .
Otser: 34.

19. 1o cinyyaro Hayana 3MMHUX KaHUKYJI BCE MAIbYUKH U3 8 «B» mouutu B Tup. M3BecTHO,
yto B 8 «B» n ManmpumkoB. B tHpe, kyna npumu pedsita, n mumieHend. Kaxnprii us
MaJbYUKOB CIy4aliHbIM 00pa3oM BbIOMpaeT cebe MUIleHb, MPU 3TOM HEKOTOphIE pedsTa
MOTJIM BBIOpaTh OJIHY U TY K€ MUILIeHb. [1ociie 3Toro Bce 0JTHOBPEMEHHO JEal0T 3aJIl 10
CBOMM MMILIEHSIM. MI3BECTHO, YTO KaXKAbIi M3 MaJIbUMKOB I10MaJI B CBOXO MUIIICHb. MUIIICHb
CUUTAETCS MMOPAXKEHHOM, €CIIA B HEE TIOMaJl XOTh OJJUH MAJIbYUK.

a) HaliTu cpeHee KOJIM4eCcTBO MOPAXKEHHBIX MUIIICHEH.

. n
6) MoxxeT 1u cpeiHee KOTUYECTBO MOPAKEHHBIX MUIIIEHEN OBITH MEHBIIIE 5 ?

Pemrenue.
a) O003HauUM 4Yepe3 p BEPOSITHOCTH TOTO, UTO JIaHHAsl MUIIEHb nopaxeHa. Toraa, B

CHWJIy CUMMETPHUH, UICKOMOE CpeJIHEe YKCIIO TOPaXEHHBIX 1eieil paBHO np . Takum oOpa-

30M, OCTaJIOCh HAUTH p . 3aMETHUM, YTO BEPOSITHOCTh TOr'0, YTO AAHHBIA MaJIbUMK OPA3UT

1 .
JaHHYIO MUIICHb, paBHa —. CHGI{OBaTeHBHO, BCPOATHOCTDH TOI'O, YTO JaHHBIKM MAJIbYUK HC
n

|
NOpPa3UT JAHHYIO MUILIEHb, paBHa | | —— |. [loaTOMy, B CHIly HE3aBUCUMOCTHU BBICTPEJIOB,
n

BCPOATHOCTb TOI'O, YTO HU OJHWH MAJIBYMK HC IIOPA3UT JdHHYIO MHUIICHb paBHaA 1——
n

3Ha‘II/IT, BCPOATHOCTH TOI'O, YTO XOTHA OBI OJMH MAJIBYUK ITOPA3UT JaHHYIO MUIICHb, PABHA

n

I-|1-—| . A 2T0 u ecTh BeposTHOCTh p . Takum oOpazom, cpeaHee KOJIMYECTBO MOpa-
n

n

1

YKEHHBIX MULIEHEN paBHO p|1—|1——
n

n

Otser: p|1- 1—l .
n

. n
0) [lokaxkeM, 4TO cpelHEe KOJIMYECTBO MOPAKEHHBIX MHILEHEW Bcerga Oouibliie 5

,HJ'IH 3TOT'0 JOCTATOYHO I10Ka3aTh, UTO.

1 o

MNocneposatenbHocTb 1,1, 2, 3,5, 8, ..., rae Kaxk4bli YneH, HAYMHAA C TpeTbero, paBeH cymme AByX nNpeablayLimx, HasblBa-
eTcs nocnefoBaTte/ibHoCTbio PMBOHAUYYM NO MMEHU UTANbAHCKOrO MaTemaTunka JleoHapao PruboHauum 13 Musbl, KOTOPbLIN
onyb1MKoBan ucciefoBaHue 3Tol nociegosaTenbHocTn B 1202 roay.
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1Y 1 1Y 1
1= 1—=| >=:|1-=| <—=.
n 2 n 2
MBI JOKaAXEM 3TO HepaBeHCTBO, BOCITIOJIB30BaBIIIUCH TeM, YTO IOCICO0BATCIBbHOCTDH
n
1 . 1 1,
a,=|1-—| MOHOTOHHO Bo3pacTaeT u lima, =—<—.

n n—>o0 e 2

I[J'I?I TOrIO, YTOOBI HAOKa3aTb, 4TO IIOCJIICAOBATCIBHOCTh ¢, MOHOTOHHO BO3pacCTacT,

1 1)"
IOCTaTOYHO J0KAa3aTh, YTO MOCIEA0BATENBHOCT b, =—=|1—— | MOHOTOHHO yOBIBaET.
a n

n

1

n—1

Teneps 3ametum, 4ro b, = [1 - lj = (1 +
n

1 n
b (H_ —lj 1Y n n n 1 n
r_— n — :[14— 2 ] . Z[l"‘ 3 j‘ >(1+_j' :1.
b, ( 1) n—-1) n+l n—-1) n+l n) n+l
1+—
n

HepBoe HCCTPOIroc HCPABCHCTBO B IMCIIOYKC CICAYCT M3 HM3BCCTHOI'O HCPABCHCTBA

n
j . Takum 00pazom, UMeeM:

bepnymu: (1 + a)" >1+na npu neN n a>-1. 3HaunT, N0CIETOBATENBHOCTh @, MOHO-

TOHHO BO3pacTaer.
: 1 .
Tenepr mokaxem, uto lima, =—. /Iy 3TOro JOCTaTOYHO NOKa3aTh, 4yTo limb, =e.

n—>0 e n—o0

Nmeewm:
. . 1 -n . 1 n . 1 n+l
limbp, =lim{1-—| =lm|l+— | =lim|1+—| =
n—w n—»o n n—»o n_l n—»o n

= lim(1+lJ ~lim£1+lj:e~1:e.
n—»o0 n n—» 0 n

1 1
HOCHGI{HCC, 4TO OCTaJIOCh J0Ka3aTb, 3TO HEPABCHCTBO —<5, KOTOpOC CICAYCT U3
e

n
TOr0, 4TO e = lim Z—' > 2,7 . YTBepKIECHHE OJTHOCTHIO JOKA3aHO.
k=0

n—»>o

OTBeT: HE MOXKET.

2
MppaunoHanbHoe uncno e =2,718281828459... — ocHoBaHWe HaTypanbHoro forapudma. Mpadpuk pyHKUMM norapudma no
n
3TOMY OCHOBAHMUIO NepecekaeT ocb abcumcce nog yrnom 45° . PageHcTBO lim(l ——j =— ABNAETCA OAHWM U3 3aMeYaTeNb-
n—»0 n e

HbIX N1 LWMPOKO U3BECTHbIX d)aKTOB.
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