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BBeageHue

Ilenpro maHHOTO y4eOHOro MOCOOMS SBIISIETCS METOAMYECKOoe oOec-
neyeHne oOydeHHUs MO AUCIUILIMHE «Teopus BEpOSITHOCTEH» IS CTyACH-
TOB SKOHOMHUYECKOr0 (hakyJsibTeTa. YueOHOe Moco0re COAECPKUT TEOPETHU-
YeCKUM MaTepuall, pa30op TUMOBBIX 3ajady, 3ajJadyd C OTBETaMH, TaOJIMIIbI.
Juddepenunanys 3a7ad M0 ypOBHIO CIOKHOCTH CIIOCOOCTBYET JIy4llIEMY
YCBOEHHUIO MaTepHaia, a TaKKe MOXKET ObITh MCIOJb30BaHa JIsl OIICHUBA-
HUS MaTEMaTHYECKOW KOMIICTCHITUHY.

3aoauu snemenmapHo20 ypoeHs NPEACTABISAIOT cOOON TECTOBBIE BO-
npockl MO n3ydyaemol teme. OTBevasi Ha BONPOCH], CTYJAEHThl J1€MOHCTPU-
PYIOT CTENEeHb yY3HaBaHUsI OCHOBHOM MH(GOpMAIUKU 1O TaHHOW TeME.

3aoauu 6a306020 ypoeHs TPEIACTABIAIOT COOOM THUIIOBBIE 3aJayH,
pellleHre KOTOPHIX OCHOBAaHO Ha OJHOKPATHOM HPUMEHEHHH (OPMYIIBI
JIAHHOM TEMBI.

3aoauu cpednezo ypoers ABASIOTCS KOMIUIEKCHBIMM 3aJladaMHu, B pe-
IIEHUU KOTOPBIX Hapsiay ¢ hopMyiaMu JaHHOU TeMbI TaK)KE UCTIOJIb3YIOTCS
npyrue ¢hbopmyJibl TEOPUU BEPOSITHOCTEN, MaTeMaTUUYEeCKHe (POPMYJIIBI U T.I.
K cpenHeMy ypoBHIO TakyK€ OTHECEHBI 3aJlauM, B PEUICHUU KOTOPBIX, Kak
COCTaBJISIIOIIAsA YacTh, IPUMEHSIETCS KJIACCUYECKOE OMNpe/IeSICHUE BEPOSIT-
HOCTHU. XOTA CJIEAYET 3aMETUTh, UTO HaXOXKJIEHHWE BEPOATHOCTEN MO KJiac-
CUYECKOMY OMPEEICHUIO BEPOSITHOCTU Ha OINPEICJICHHOM dTalle Mepecra-
€T BOCIIPUHUMATBCSA CTYJAECHTAMM KaK JIOMOJHUTEIBLHOE YCIOKHEHUE U BbI-
MTOJIHATCS ABTOMATHYECKU. B 3agaun cpeaHero ypoBHS TakKXe€ BKIIFOUYEHBI
3a/1a4M, TIPU PEIICHUH KOTOPHIX HEOOXOAMMBI JOTOJIHUTEIbHBIE PAacueTHhl,
JIEVUCTBUS, PACCYKICHHUS.

3adayu nosviuieHHOU C10HCHOCMU TIPEATIONaraoT 3HaHWE HE TOJIbKO
dbopMyT TCOpHH BEPOSATHOCTH, HO U OMHCHIBAEMBIX YKOHOMHYECKUX SIBJIE-
Hui. Pemrenne 3agad 3TOro ypoBHS TpeOyeT Ooyiee CIIOKHBIX pacCyxkie-
HUM, 9eM 3a7a4i CPEIHET0 YPOBHS.



B kauecTBe meopueckux 3aday BKIIOYEHBI 33a/ladyd CJIEAYIOIIMX TH-
MOB:

1) pelieHue 3a1a9U HECKOJIBKUMH CIIOCOOAMH;

2) 1O WCXOJHBIM JIAHHBIM COCTaBUTh HOBYIO 3aJlady Ha 3aJaHHYIO
TEMY U PELIUTH €€,

3) nepedhopmMyIHpoOBaTh MPEIIOKEHHYIO 3a7a9y Ha 3aJaHHYIO TEMY H
pELIUTH €e€.

[Ipu dbopmynupoBaHuu 3aAauu JTOJDKHBI MCIIONIB30BATHCS YXKE OIU-
CaHHbIE COOBITUSI U UX BEPOSITHOCTU O€3 u3MeHeHuil. BrojsiHe BO3MOXKHO,
YTO B HOBOM 3a/1aue OyIyT UCIOJb30BaHbl HE BCE UCXOHBIE COObITHUsA. J[0-
MyCKAEeTCsl BBEJCHUE HOBBIX KOJIMYECTBEHHBIX JIaHHBIX, HAIIPUMEP KOJuye-
CTBO IMOBTOPEHUN IKCIIEPUMEHTA, YUCIIO KYCIIEXOB» U T.JA. BO3MOXKHa Jiu-
TepaTypHas oOpaboTKa TEeKCTa 3a7a4yu, MIPUBHECEHUE YKOHOMHUYECKOT0 UJIU
JIPYroro CMbICiia, YCUJICHUE AMOIMOHAJILHOM OKpacku cOObITUM u T.1. B
KauyecTBe npumepa nepedopMyIupoBaHus 3aaud B KaKIOW TeMe MPUBO-
auTcs 3amava npo crpeikoB (82 IMpumep 1, 3amaum NoNe8,19 (882-4),
Ne19 (86), Ne8, 33 (87).

YacTp 3a1a4 UMEET HECKOJBKO BOMPOCOB, PACIIONIOKEHHBIX B MOPSI-
Ke ycioxkHeHus. JpoOiieHre noJ00HBIX 3a/1a4 M0 YPOBHSM CJIOXHOCTH MBI
CUMTAEeM HeIeJecO00pa3HbIM, MOCKOJbKY MOCTENEHHO YCIOXKHSIOLIUECs
BOIPOCHI MO3BOJISIIOT CTYAEHTaM Jyullle MOHATh (OPMYJIbI, UX OTIUYUA U
B3aMMOCBS3b. B 3TOM cilyyae ypOBEHb CIOXHOCTH 3aJa4M OIPEIEAeTCS
10 CAaMOMY CJI0)KHOMY BOIIPOCY.

[Ipu pazpabotke yueOHOro mocodbusi Oblaa yuTeHa cnenuduka Oy-
nyiiel npodeccruoHanbHOM IeATeIbHOCTH. bonbilioe BHUMaHUE yIeIsaeTcs
NPaKTUYECKOW HampaBjIE€HHOCTH Kypca. B yueOHOM mocoOuu ucmnosib30Ba-
HBI 33/1a49¥ 110 CTpaxoBaHuto [ 7].

B yueOHOM nocoOuu 3HakoM o0O3HauaeTcs Hayajlo yCJIOBUS 3a-
Jlavyd, 3HAKOM B— OKOHYAaHUE €€ PEUICHHUS.

VYyebHoe mocodre COOTBETCTBYET TPEOOBAHUAM, NPEAbIBIIEMBIM K
y4eOHO-METOAMYECKUM paboTaM TaKOIro THUIMa, MOXET ObITb PEKOMEHI0Ba-
HO K MCMOJIb30BaHUIO MPENOAABATENSAMMU JAHHOW JUCLUIUIMHBI W CTYJEH-
TaMu ISl 3aHSATUN B TEYEHUE CEMECTpPA, MPHU MOJATOTOBKE K 3a4eTy U IK3a-
MeHy. YueOHoe mocoOrue MOXKET ObITh MCIIOJIb30BAaHO HE TOJILKO CTYAEHTa-
MU 3KOHOMHUYECKOro (hakyJbTeTa, HO U CTYJAEHTaMHU-COLIMOJOTaMH, CTY-
JNIEHTaMHU JIPYTUX CIIENUAIBHOCTEN.



MeToanyeckne pekomeHaaLMm nNo CaMoCToATEeNIbHOM
paboTe cTyaeHTOB

B coBpeMeHHBIX roccTaHgapTax BbICIIET0 00pa30BaHUs 3HAYUTEIIb-
Has CBsA3b ydeOHoM Harpy3ku (mo0 50%) mepeBoauTCsS Ha CaMOCTOSTE b-
HYI0 pa0OTy CTYJICHTOB.

CamocTosTenbHas paboTa CTYJIeHTOB MO Kypcy «Teopusi BeposITHO-
CTEi» BKIIOYAET pa3IMuHble BHUJBI PabOT.: KOHCIEKTUPOBAHWE, W3YUYCHUE
HOBOT'O MaTepuasa, pa3dop U CaMOCTOSITENIbHOE pellIeHHe 3a/1ay.

1. '3ydyenune HOBOro MaTepuaia.

Kypc «Teopus BeposSTHOCTEN» OTHOCUTCS K LIMKJY MaTeMaTUYECKUX,
€CTECTBEHHOHAY4YHbIX AUCHUIUIMH. [loaTOMY, Kak U B 1000l MaTemaTuye-
CKOW JTUCIUILIMHE, U3JI0KEHUE TUCHUIUIMHBI «Teopusi BeposSATHOCTEN» Jio-
TUYHOE, MPEEMCTBEHHOE, B3aUMOCBSI3aHHOE C ApyrumMu temamu. [Ipu uzy-
YEHUM HOBOTO MaTepualia JJId JIy4YIIero MOHUMAaHUsS MOCTapauTech OTBE-
THUTh Ha CIIEAYIOIINE BOMPOCHI.

UYTO0 HOBOTO 51 y3HANI U3 ATON TEMBI?

Yto M3 mpOUYMTAHHOrO ObUIO MHE 3HAKOMO MO JIPYTUM TeMaM WJIu
MPOCTO U3 KU3HU?

Kaxkue popmybl U3 Npeapaynux TeM HCTIOIB3YIOTCS B 3TOM Teme?

Eciu B 0CBO€HMH T€MBI OCTAIUCH TIJIOXO MOHSTHIE MOMEHTHI, TO CJle-
IyeT U3YYUTh JAPYru€ UCTOUYHUKH WM OOpPATUTHCS 3a KOHCYJbTallMEN K
IIPENOAABATEIO.

JI1s1 caMOINpPOBEPKU YCBOEHHSI TEOPETUUECKOTO MaTeprana PEKOMEH-
JyE€TCsI OTBETUTH HA BOMPOCHI K TEME.

2. KoncniektupoBaHue.

JIns Jydiiero NOHUMAaHMS TEMbl PEKOMEHAYETCS KOHCIIEKTUPOBATH
u3ydaembli Marepuas. KOHCIIEKTHPOBAHUE TMPEAIOIaraeT KpaTKoe H3JI0-
KEHUE OCHOBHOI'O Marepuaia. J{js noBbiiieHns 3P PeKTUBHOCTH YCBOCHHUS
TEMBI ClIeAyeT U3y4aeMblii MaTepual B BUIE CXeM, TaOJIUL, pUCYHKOB.

JIns caMOITpOBEpPKHU YCBOEHUSI TEOPETUYECKOTO MaTeprana PEKOMEHAYETCS
OTBETUTH HA BOIIPOCHI K TEME.

3. Pa3bop u caMmocTosITeNIbHOE pelIeHUE 3a1ay.
Pemenue 3amau cienyer npoBOAUTH B CieNyHOLIEH MOCieN0BaTeb-
HOCTH.



1) Onpenenutb, umo Tpebyercs HaiTh B 3amade. O003HAYNTL MCKOMBIH
nokasatelb (BeIMYMHY, XapaKTePUCTUKY) B CHMBOJIBHOM BHJIC.

2) O003HaYNTh JaHHBIE B CHMBOJIBHOM BHJIE.

3) Omnpenenuts HeoOXoaUMYIO JUIs pemeHus Gopmyny. [IpoBepurh ycio-
BUSI TPUMEHEHUS 3TON (HOPMYIIbI.

4) [ToxcTaBUTh 3HAYCHUS B (POPMYITY M BBIYMCIUTH UCKOMBIH ITOKa3aTellb.

Ecnu He mosydaeTcsi peluTh 3a1a4dy, TO BO3MOXKHBI CIICAYIOIIUE Ba-
pHUAHTBI I€MCTBUM.
a) Cienyer eie pa3 IOCMOTPETh TEOPETHYECKUI MaTepHaj, IpUMepPhI pe-
HIeHUs 3a7a4. B kakoM pasesie IpuBeAcHBI PEIIeHUs] TUIIOBBIX IS JaH-
HOT'O pasjernia 3a/1a4.
0) Bo3MoskHO, 4TO elle He OTpabOTaHbl HABBIKM PEIICHUsS 3a/1a4 JaHHOTO
paszzaena. B aToM ciydae cieayer nmpopeiaTth 0oJbIie 3a1a4 IpeblayIero
YPOBHSI CJIOKHOCTH.
B) BO3MOXXHO, UTO «HEMOHATHASI» YacTh PEUICHHsI 3a]]a9d OTHOCUTCS K OI-
HOMY M3 MpPEIbIIYINNX pa3feiaoB. B aToMm ciydae ciaemyer yduThiBaTh, 4TO
(bopMyJIbl TEOPHH BEPOSTHOCTEN B3aUMOCBsI3aHbl. [103TOMY BO3MOXKHA CH-
Tyallus, 4TO 3a/Jada MOXKET ObITh pellleHa HECKOJIbKHMHU crocobamu, T.e.
€CTh BBIOOD C UCMOIb30BaHHEM (OPMYIT PA3IMYHBIX Pa3IeiioB.
r) Eciu mocie monbITOK a) - B) BCe—Taky HE MOJy4aeTcs PelluTh 3ajady,
OCTaJIUCh TIOXO MOHSATHIE MOMEHTBI, TO CIEAYEeT U3YYHUTh JIPYrHe UCTOY-
HUKHU WJIM OOPAaTUTHCS 3a KOHCYJIBTAIIUEH K MPEenoiaBaTellto.

3a1a4u 115 CaMOCTOSITEILHOTO PEIICHUS] OPUEHTUPOBAHBI HA MPO-
(heccuoHaNIbHYIO I€ATEIbHOCTD. 3a1aun AudGepeHIIMPOBaHbl 10 CTEIEHU
CIIO’)KHOCTH Ha 5 YPOBHEM: 2JIeMeHTapHbIN, 0a30BbIM, CPEIHMH, TTOBBIIICH-
HOW CJI0KHOCTH, TBOpYECKHM. [103TOMY caMOCTOSTEILHOE pEICHUE 3a1a4
11e71eC000pa3HO OCYIIECTBIISATh B TOM MOCIEI0BaTEILHOCTH, B KOTOPOW OHU
MIPUBE/ICHBI.



Knaccudukauma coobiTum

Kntouesvie cnoea: cnyuaiinoe cobvimue, docmogeproe cobvimue, Hego3-
MOJICHOE cobbimue, 00vbeduHeHue cobbimuil, nepeceierue coobLlmuil, Heco-
gmecmHble coOblmuslL.

Teopus eeposamnocmeri — MaTeMaTHYecKas HayKa, U3ydaromas 3aKo-
HOMEPHOCTHU CIIy4alHbIX sBIIeHUH. [IpeaMeTom Teopum BEpOATHOCTEN SB-
JSIETCS. MOJICNIb SKCIIEPUMEHTOB CO CIy4YallHBIMU HcXofamu (ClydaiHBIX
sKcnepuMeHTOB). [Ipr 3TOM paccMaTpHUBAKOTCS TOJIBKO TaKHE IKCIEPUMEH-
ThI, KOTOPbIE MOXHO MOBTOPSATH NMPU HEU3MEHHOM KOMILIEKCE YCJIOBHUMU
MPOU3BOJBHOE YUCIO0 pa3. [101 HEM3BMEHHBIM KOMILJIEKCOM YCIIOBUM IMTOHH-
MaeTcs MOCTOSHCTBO 3HAYE€HHM BceX (haKTOPOB, KOHTPOIUPYEMBIX B JaH-
HOM ucnbITaHuU. Ho npu 3TOM, Kak mpaBUJIo, UMEET MECTO OOJIBIIOE YUC-
JI0 HEKOHTPOJUPYEMbIX (PaKTOPOB, KOTOpPbIE TPYAHO WM HEBO3MOXHO
YYECTh. 3JHAUEHUS HEKOHTPOIUPYEMBIX (haKTOPOB MOTYT OBITh Pa3IMYHbI-
MH MPU KKJIOM NOBTOPEHUHU HCHBITAHUS, TOITOMY PE3YJbTaThl UCIbITA-
HUSI OKA3bIBAIOTCS CIyYaWHBIMU.

Cnyuatineim codvimuem (AIU MPOCTO. coObimuem) Ha3bIBACTCS 1000
MCXOJI SKCIIEPUMEHTA, KOTOPBIA MOYKET POU30UTH WIIK HE TPOUZ0UTH.

CoObITHs, Kak mpaBUiio, 0003HAYAIOTCS 3arjlaBHBIMKA OyKBaMH JIATHH-
ckoro andasuta: 4, B, C, .. u T.1.

Knaccuueckue npumepbl cilydalHbIX COOBITMH — BbiMajeHUE repoa
npu OpOCaHWU MOHETHI, U3BJICUCHHE Ty3a U3 KOJIOJbI KapT, BbINaJeHUE 1ie-
CTEpKHU IpU OpocaHuM KOCTU U T.A. [pyrue npumepsl — NOCTYIJIEHUE BbI-
NYyCKHUKA CPeJHEHN IIKOJbI B BY3, YIOBJIETBOPEHHOCTh PaOOTHHKA, BHIOU-
paeMoro Hayraja M3 HEKOTOPOrO KOJUIEKTHBA, CBOEH CHEHHAIBHOCTBIO U
T.II.

CoObiTHE, KOTOpPOE 0053aTeIbHO MPOUCXOIUT B pe3ybTaTe JaHHOTO

WCTIBITAHNS, HA3BIBACTCS 00CmosepHbiM 1 0603Hadaercs L.
Ecnu npu 1aHHOM KOMIIJIEKCE YCIOBUM HEKOTOPOE COOBITHE 3aBEIOMO
HE MOYKET IPOU30HTH, OHO HA3bIBAETCS HE603MONCHLIM U 0003HauaeTcs .
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CoObITHsI OBIBAIOT COCTABHBIMH M 3JIECMEHTAPHBIMHU. DJIEMEHTApHBIC
COOBITHSI HEJIB3S Pa3IOKUTh Ha 0ojiee MPOCThIe, a COCTaBHbIE MOXKHO pa3-
JIOKUTH Ha 3JeMeHTapHbie. Hampumep, coctaBHoe coObiTHe A = {mpu Opo-
CaHMHM KOCTH BBIMAAeT He Oojiee ABYX OYKOB} MOXKHO Pa3lOKHUTh Ha [Ba
AJIEMEHTapPHBIX .

@1 = { BBIMAJET OJHO OYKO} M w,= { BEIIAJET JBa OUKa}.
Taxum obpazom, 4 ={ w1 wy}.

Juarpammsbl Ditnepa—BeHHa 1al0T reoOMeTPpUYECKY0 HHTEPIPETALUIO
COOBITUH W IEWCTBUI HAJl HUMU: TOCTOBEpHOE coObITHE 2 n300pakaeTcs B
BUJIe TIPSMOYTOJIbHUKA, ClAydaiiHOe COObITHE — 00JIaCThI0 BHYTPH HETO,
3JIeMEHTapHbIe COOBITHS — ToukaMu (puc. 1-5).

| O

0 Q
Puc.1. Puc.2.
IIpomueononoscruoim ¥ A coObITHEM (K) Ha3bIBAeTCsI COOBLITHUE, CO-

CTosiIIee B HENosBIeHUH coObITUst A (puc.l).

Obwvedunenue coooimuii A u B (AUB) npencraBiser co0oi Ca0KHOE
COOBITHE, COCTOSAIICE B IMOSBJICHUU XOTS OBl OJHOTO M3 cOoObITHIA 4 U B
(puc.3).

Ilepeceuenuem coovimuii A u B (AB wiin A(] B) Ha3bIBaeTCs HX CO-
BMECTHOE TosiBlieHUE (puc.4).

Hecoemecmuvimu Ha3bpIBAlOTCS COOBITHS, KOTOPBIE B pe3yjibTaTe JaH-
HOT'O UCIIBITAHUS HE MOTYT MPOU30UTH BMecTe (puc.2).

Pasnocmoio cobvimuti A\B Ha3bIBaeTCs COOBITHE, COCTOAIIEE B TOM,
YTO MPOUCXOIAUT COOBITHE A, HO HE MPOUCXOAHUT COObITHE B (TEeMHO-
3eneHas 00acTh Ha puc.5, ¢.8).

AUB Q

Puc.3. Puc.4.



B

Puc.5.

IIpuMepsb! pelieHus 3aaa4

Ipumep. bpocaercs urpanpHas kocTh. OnucaTh CIEAYIOLIIHE CO-

OBITHS.
a) BBIMAJET HE MEHEE MATH OYKOB; 0) BEIIAAET YETHOE YUCIO 0YKOB. Omm-
IIMTE OMEPALMU MEXKTY COOBITHIMH.
Pemenune. O603HaunM yepe3 w1 = { BBIMAJAET OJJHO OYKO},
@, = {BbINAJET IBa OYKa}, ...,
we = { BBINAET IIECTh OYKOB}
Torma nocroBepHOoe coObITHE MMeeT BUI 2 = {w1, ..., We}.
A = {BbImazer He MeHee mATH 04koB} = {ws, we},
B = {Bpinaget yetHoe yucio oukoB} = { wy, wa, we},
A ={Bbinaget MeHee 5 oukoB} = {w1, W, w3, w4},
AUB = {Beimazer He MeHee MATH OYKOB WIIM BHIIAAET YETHOE YMCIIO OY-
KOB} :{ 02, N4, M5, (,06},
AB = {BbIlazieT 4eTHOE ¥ HEe MEHbIIIe 5 9nCiIo 0UKOB} = { we} .
A\B = {BbImasieT HeYeTHOE ¥ HE MEHbIIIE 5 YKCIIo 0YKOB} = { ws} .
Ha puc. 6 ¢ nomompio guarpammel Diiiiepa—BenHa n300pakeHbl paccMar-
pUBaeMbIe COOBITHSI.

Puc. 6
10



1.1. Knaccuyeckoe onpegeneHne BepoATHOCTHU

Knroueswvie cnosa: JdllemMerRmapHsle MC)CO()bl, 8€EpPOANMHOCNb, Klaccudeckoe on-
pedeﬂeime eeposAnmHocmu

Knaccuueckoe omnpeneneHre BEpOITHOCTH pa3pabOTaHO Al MPOCTHIX
MoJieNIel, KOTOPBIE YAOBICTBOPSIOT CIEAYIOUIUM YCIOBHUSM:
1) unciio ucxoaoB koneyHo (2 = {wy, ..., wn}),

2) BCe UCXO/Ibl HECOBMECTHBI M PABHOBO3MOXHBI:

1
P (01)=P(02)=... =P (on)= ——.
(©)=P(7)=... =P (0= 1o
Torna BepoaTHOCTh onpeaesnsieTcs no Gpopmyre
P(A) =5
N(Q)

rae N(A) — 4uciio 3JeMeHTapHBIX MCXO0B, 0JaronpHsITCTBYIOIIUX COObI-
THIO A,
N(Q) — oOiiee 4KCIO 3JIEMEHTAPHBIX HCXO/I0B.
Oty popMyy MOKHO OXapaKTEpPU30BaTh KaK OTHOIIEHHUE OKEIaeMOro
K BO3MOXKHOMY».
CBoiicTBa BEPOSITHOCTH.
1. BeposiTHOCTD JIFOOOTO COOBITHS 3aKIIOYE€HAa MEXIY HYJIeM U €IUHU-
neit, r.e. 0<P(4) <1
2. BeposATHOCTh TOCTOBEPHOTO COOBITHS paBHA €IUHUIIE, T.€.
P(Q)=1.
3. BeposATHOCTh HEBO3MOXKHOTO COOBITHS paBHA HYJIIO, T.€.

P(D)=1.

IIpuMepsb! pelieHus 3a1a4

IMpumep 1. [IpaBunsHas MoHeTa moaOpackiBaeTcs 2 pa3a. Halitu
BEPOSTHOCTH TOT'O, YTO MOHETHI BBIMAJI Ha pa3HbIe CTOPOHHI.

Pemenue. byaem cuutarh, 4To nmpu OpOCaHWM MOHETHI Y HaC BO3MOXK-

HBI TOJIBKO 2 Micxoaa: wy = I (BeimameT repd) u w, = P (Beimazer perka).

BapuanTthel Tumna «MoHeTa ynayiia Ha peOpo WM 3aKaTUJIACh MO CTOJ» MBI
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YYUTHIBATh HE OyaeM. Torjaa 10CToBepHOE COOBITHE COAECPKHUT YETHIPE CO-
OBITHS:

Q={IT, I'P, PT', PP} u N(Q) =4,

A = {Bbmanu pasusie croponsl} = {I'P, PI'} u N (A) = 2.

CornacHo KJIaCCHYECKOMY OIpeIeJICHUIO BEPOSITHOCTH,

IIpumep 2. bpocatorcs nBe urpainbHble KocTH. HaliTu BeposT-

HOCTh TOI'O, YTO. a) BBINAJO YETHOE YMCIIO OYKOB Ha O00E€MX KOCTIX, 0)
CyMMa YHKCjia OYKOB Ha BBINABIIMX I'paHSAX paBHa 6; B) BbIMald OJIMHAKO-
BbIC TPaHHU.

Pemenne. Ha «mepBoii» HUrpanbHOM KOCTH MOXET BBINACTH JIH0OOE
yuciao o4koB 1, 2, 3, 4, 5, 6. To xe camoe 1 Ha «BTOPOI» UTpabHOM KOC-
tu. CienoBaTenbHO, €ClIM Mbl OpocaeM JBe UrpajibHbIe KOCTH, TO PE3YJib-
TaT Mbl MOXKEM IPEJICTaBUTh B BUJIC Maphbl uucen (x, y), A€ X U y MOTYT
OPUHUMATh JIFOOBIE 1eJIble 3HaueHus oT 1 1o 6.

Tornma
) 12 @ 149 @5 @6
2D (22 (23) (24) (25 (26)
B (32 (33 (34 (35 (36)
40D (42 (43 (44 (45 (4,6
5D 52 B3I (B4 (5 (56)
6D (62 (63 (64) (65 (66)

a) A={BbImano detHoe 4uciio 04koB}. Ciemys IpPUBEICHHBIM BBIIIE pac-
CYXXJIEHUsIM, COObITHE A OyAeT COCTOATh W3 Map Yucell, MPUHUMAIOIIUX
3HaueHus 2, 4, 6, T.e.
(2,2) (2,4) (2,6)
A={ (4,2) (4,4 (4,6)
(6,2) (6,4) (6,6)

u N(Q)=6-6=36.

Yucno «OiaarompusTHeIX» 1iist coObITUSI A ncxonos paBHo N (A) =3 -3 =0.
Hckomast BeposTHOCTh paBHa P(A4) = N(A)_9 _ l=O,25.

N(Q) 36 4
0) B = {cymma umcna oukoB paBHa 6}. CyIIecTByeT TOJBKO ISITh BO3MOXK-

HOCTEH, IMpU KOTOPHIX MOxeT mpousoitu codeitne B={(1,5), (2,4), (3,3),
4,2), (51)}.
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N(Q) 36
B) C = {BeImanu ogunakossie rpanu} = {(1,1), (2,2), ..., (6,6)},
_ _NN)_6 _1
N(C)—6 n P(C)—m—% —g

1.2. AnemMeHTbl KOMOUHATOPUKHN

Kniwouesuvie cnosa. npasuio Cymmol, npaesujo npous’ee()eHuﬂ, yucno cnocobos
8bl60p61, YUClo0 nepecmaHo60K, Yucio pa3Meu;eHuL7, YUCIO COYemaHull.

[Ipu pelieHnu 3aja4 HaC 4acTo OYy/IE€T HHTEPEeCOBAaTh KOJIMYECTBO CIIO-
c000B, KOTOPBIMU MOYKET OCYIIECTBUTHCS HEKOTOPOE COOBITHE, UJIU YUCIIO
CIIOCOOOB, KOTOPHIMU MOXKHO YHOPSIAOUUTh HEKOTOPOE MHOXKECTBO OOBEK-
ToB. Hampumep, CKOJBKHMM CIIOCOOAMH MOXKHO YCaJUTh / 4EJIOBEK 3a
Kpyriblid ¢Toa? CKONBKO CYIIECTBYeT BapHaHTOB COCTAaBIICHHMS Tpaduka
JEXKYPCTB sl S Bpauein? Eciin koMmuccuu mpencTouT MpoBepUTh 6 00beK-
TOB, TO CKOJIbKO Pa3JIMYHBIX MapIIPyTOB MOXXHO COCTaBUTH? [10100HBIMU
BOIIPOCAMH 3aHUMAETCsl CICMANIbHBIN pa3/iesl MaTeMaTUKU — KOMOWHATO-
pHKa.

PaccMoTpuM Ba OCHOBHBIX MHpaBWiia KOMOMHATOPWMKH, HAa KOTOPBIX
0a3upyIOTCs BCE OCTalbHBIC (hOPMYJIBI: TIPABUIIO CYMMBI M TIPABUIIO TIPOU3-
BEJICHUS.

IIpasuno cymmot. IlycTh MHOXKECTBO A3 CONEPKUT Ny OOBEKTOB, MHO-
KECTBO Ay COACPKHUT Ny OOBEKTOB, ..., MHOXECTBO Am COACPKUT Ny 00b-
ekToB. Torma 4ucio cnmocoOOB BbIOOpa OJHOrO 0O0bEKTa M3 MHOXKECTB A1
Win Ay ... unu Ay, paBHO cyMme Ny+ N+ ...+ N,

IIpasuno npouzsedenus. I1ycth MHOKECTBO A1 COAEPKUT Ny OOBEKTOB,
MHOXECTBO A, COJEPKUT Ny OOBEKTOB, ..., MHOXKECTBO Ay COAEPXKUT Np
00bekToB. Torga yuciao crnocoOoB BbIOOpa OJAHOTO OOBEKTA OT KOO
MHOXecTBa A1, A2, A3 ... Ay paBHO NPOU3BEAECHUIO NNy *... Ny,

13



IIpuMepsb! pelieHus 3a1a4

Ilpumep 1. B 6ubnuorexke nmerotcst yueOnuk ['megenko «Kypce

Teopuu BeposiTHocTel» B kKonmuecTBe 30 mtyk (m3ganue 2006 r.), 45 mryk
(m3manme 2003 r.), 20 mryk (u3manue 2001 r.). CkoJIBKO CyIIECTBYET Ba-
PUAHTOB BHIOOpA KHUTH?

Pemenune. O603HaunM MHOXecTBO A ={kHuru m3manus 2006 r.} u
n1:30,

Ar,={m3ganue 2003 r.} u N,=45,

Asz={wn3nanue 2001 r.} u nz=20.

Torma mo npaBMIly CyMMBbI YKCIIO BAPUAHTOB BBIOOpA OJHOTO YUEOHHM-
Ka paBHO

N+ N, + N;=30+45+20=95.

Ipumep 2 (mponosmkenue 3agaun 2 81.1).

Oo6mee yucno ucxoaoB N(Q) MOXHO OBLIO MOACYUTAThH, UCIOIL3YS
npaBujIo npousBeacHus. Kakias urpaabHas KOCTh UMeeT 6 IrpaHei, ciie1o-
BaTeJIbHO, YKMCJIO UCXOJIOB JIJIs IEPBOI UTPAIBHOM KOCTH paBHO Ny=6, a JIst
BTOpOi — N;=6. Torma N(2)= n;-n, =6-6=236.

AHaJIOTUYHO OMpEeNeISIETCs U YUCI0 UCXO0JI0B coObITUsl A. UrpanbHas
KOCTb COJICPKUT 3 4eTHBIX uncia (2, 4, 6). O003HaYUM MHOXKECTBO

A1={deTHOe YuCJI0 OYKOB, BhINABIIEE Ha IEPBOI UIPAIBHON KOCTH} U
my=3,

A,={4eTHoe YKCII0 OYKOB, BHINABIIICE HA BTOPOM MIPAIbHON KOCTH} 1
m,=3.

CnenoBarenbHo, N(A)=my-mp,=3-3=9.

Ipumep 3. Kaxnas cryaeHdeckas rpyIina BHIOUPAET MO OJHOMY

npencTaBuTe 0 B KoMuteT. CKOJMBKO CYIIECTBYET BapHAHTOB COCTaBa KO-
MUTETa, €ClIi B MEPBOM Trpynme ydarcs 26 CTYJIeHTOB, BO BTopoi — 24, B
TpeThel — 28 u B ueTBepTOi — 257?

Pemenue. IlpencraButens oT mepBoil Ipymnmbl MOXKET ObITh BBHIOpaH
N;=26 cnoco0amMu, OT BTOPOH rpymmbl — MN,=24 cnocobamu. AHAJIOTUYHO,
YUCJIO CIOCOOO0B BHIOOPA OT KAXKJIO0M M3 OCTaJbHBIX IPYI paBHO N3=28,
n,=25. CoryiacHo mpaBuly MPOU3BEIEHUS, YUCIIO CITIOCOOOB BBIOOpA MO O/
HOMY CTYJICHTY OT KaXJ/IOW IpYyMIbl COCTABIISET

Ny*Ny N3 Ny = 26-24-28-25=436800.
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Ipumep 4. Cembss KmuMeHTHEBBIX Ha BBIXOJHBIE €3/IUT Ha Jauy.

YroOsl 10oOpaThCs 10 Aaud, OHHM JOJDKHBI CHavYa a J0exXaTh 10 /1 Bok3aa,
KyJa xoasaT 3 aBTo0yca U OJuH Tposuieiidyc. OT Bok3ana 10 Ja4ud MOXHO
no0paThcs Ha IPUTOPOTHOM aBTOOycCe MU Ha moe3jae. CKOJIbKO CYIIECTBY-
€T BapUaHTOB JI0€XaTh J0 JIa4M JJIsI ceMbH KIMMEHThEBBIX ?

Pemenwue. [IpeacraBum pemenue B Bujae rpada (puc. 1, c.13).

TpoJLIeiodyc

aBToOyC Nel

aBTOOYyC No2 ] ‘
Java

aBTOOyC No X/n
BOK3arn aBTOOYC

oM

Puc. 1
Ot noma 710 Aauu ceMbsi KITMMEHTBEBBIX MOXKET JoexaTh 4 crocodamu.
T.e. MHOkecTBO A;={TpaHcnopt a0 Bok3ajna}={3 aBTOOyCa M OJUH TPOJI-
aeioyct comepxkut 4 oObekTta M M=4. AHaIOrM4HO, A,={TpaHCHOPT OT
BOK3aJa 710 gaun} ={ aBTOOyC M MOe3/1} COJIEPKHUT 2 00beKTa, T.e. Np=2. To-

r7a 1o npaBujly MPOU3BEACHUS YKCIIO BAPUAHTOB paBHO Ny-MNpy=4-2=8,

Ilepecmanoska uz N 00beKkMoO6 €CTh YNOPSA0YCHHUE ITHX 00BEKTOB,
T.€. Pacroyio)keHrue N 00BEKTOB B ONPEICIICHHOM MOPSIKE.

Yucno nmepecTaHoBOK U3 N 00bEKTOB paBHO P =nN!. (1)

daxmopuan — 3T0 MPOU3BEICHUE N HATYpaIbHBIX YKMces oT 1 70 N:

nNn=n(n-1)(n-2)..2-1,

(auTaercs: «N GpakTopua).

CaoiicTBa (akTopuana:

nl=n(n- 21!,
ol =1,
1 =1.

IIpuMeps! peuieHus 3aaa4

Ipumep 5. CryleHTHI HAa KAHUKYJIAX PELIWIN ChE3IUTh B TBEPBD,
[IckoB, HoBropos. CkoJibko CyIllecCTBYET BApMAaHTOB MapuipyTa?

Pewmenue. Cnoco0 1. Pemnm 3anauy rpaduuecku. IlpeacraBum mo-
CJIEIOBATEIIBHOCTD MOCEIIEHUS TOPOJIOB B BHJIE JIcpeBa BapHaHTOB (pHcC. 2).
[Tomyuaetcs, y CTyZI€eHTOB 6 pa3IuYHbIX MapUIPYTOB.

15



e 4
— ¢ 3

T H
]
Puc.2.
Cnoco6 2. PemuM 3a1aqy MexaHU4ECKUM MepedopoM BapruaHTOB:
{ TIIH, THII, ITHT, I1TH, HTTI, HIIT}.
Cnoco6 3. B pemennn o cnoco0y 2 Mbl, (PaKTUIECKU, OCYIIECTBIISIEM
NIEPECTAaHOBKKM HA3BaHHWM IOPOJIOB JAPYr OTHOCHUTENIBHO apyra. Mcmosb3yem

T+
e T

dbopmyny uncia nepecranoBok (1): P3 =3!=3-2-1=6.

IIpumep 6. B 1niensix 60pb0ObI ¢ KOppyILKEN MpoBepka 00bEKTOB

OpraHu3oBaHa TakKMM 00pa3oM, YTO MHCIEKTOP O «CBOEM>» OOBEKTE y3HaeT
TOJILKO Ha YTPEHHEM COBelllaHuu. B otnesne paboraroT 6 HHCIEKTOPOB.

1) CKOJBKO CYIIECTBYEeT BAapHAaHTOB HAa3HAYCHHs] HWHCIEKTOPOB IIO
O0BbEKTaM, €CJIM WHCIEKTOP MOXET IMPOBEPUTh TOJBKO OJHWH OOBEKT B
JIEHB?

2) HauanpHuk cuntaer 00bekThl No2 u Ne3 ClI0XKHBIMH, TTOITOMY XO-
4eT MOPYYUTh MX TPOBEPKY HamOOoJIee OMBITHBIM M KOMIIETEHTHBIM CO-
Tpyanukam — Jlemunoi n KapeBy. CKOJbKO CyIIECTBYET BApUAHTOB Ha-
3HAYEHUsI HHCTIEKTOPOB MO 00bEKTaM ?

Pemenue. 1) OTBeT Ha 3TOT BOMPOC MOXKET OBITH MOJTYUYEH ABYMS CIIO-
cobamu.

Cnoco6 1. [TockonbKy MHCIIEKTOP MPOBEPSET B A€HBb TOJBKO 1 00BEKT,
TO Hac, (PaKTUYECKH, MHTEPECyeT pacrpeaeiaeHue 6 oobekToB. B Tadim.l
MPUBOAATCS HECKOJBKO MOAOOHBIX BAPUAHTOB.

Tabnuya 1
Arees | [lemuna | Kapes | [letpos | Porosa | @omun
BapuanT 1 1 2 3 4 5 6
Bapuanr 2 1 2 3 4 6 5
Bapuant 3 1 2 3 5 4 6
U 1.4

N3 Taba. 1 BuaHO, 4TO Halla 3aja4a CBOJUTCS K ONPEACICHUIO Yucia
MepeCcTaHOBOK U3 6 00beKTOB: Pg =6!=6 -5-4-3-2-1=720.

Cnoco0 2. PaccMOTpuM MOPsI/IOK Ha3HAYEHUS UHCIIEKTOPOB C TOUYKHU
3peHUs HadaJbHUKA OoTHeNa. M3 ycloBus 3a1a4n CIIeyeT, YTO BCe OOBEKTHI
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OJIMHAKOBBIE TI0 CJIO)KHOCTH U B MX PaCHpeeICHNH HET HUKAKUX MPEIIoY-
teHui. Torma nepsomy UHCIEKTOPY (AreeBy) MOXKHO HOPYYHUTh MPOBEPKY
Ja1000ro U3 N=6 00beKTOB, BTOpoMy HuHCcIekTopy (demunoit) — moboii u3
ocTaBIIMXC N,=5 00bekTOB U T.1. [IaToMy mHCHIEKTOpY (Porosoii) ocraer-
csi MoOoM 13 Ns=2 00bekToB. COrjacHO MpPaBUY IMPOU3BEACHHS, YUCTIO
Croco0OB Ha3HaueHHsT 6 WHCIEKTOpoB To 6 oObekram OyAeT paBHO
6:5:4-3-2:1=720.

2) O6bekthl Ne2 u Ne3 yike 3anucanbl Ha Jlemuny u KapeBa, HO HUKaK
HE KOHKPETHU3UPOBAHO, KTO KaKOW OOBEKT OyJeT MHCIEKTHPOBATh. 3/1€Ch
BO3MOXKHO 2!=2-1=2 BapuanTa pacnpezeneHus o0bekToB ([JIemuna — Ne2 u
Kapep — Ne3 nmnu Jlemuna — Ne3 u Kaper — No2). OcraBmiuecs 4 o0bekTa
MOTYT ObITh pacnpeneneHbl Py, =41=4-3-2:1=24 cnocobamu. CnegoBaTenb-

HO, 00lIIee YKCII0 BapuaHTOB paBHO 2!-4!1=48.

Pasmewenue uz N 06vexkmos no K ectsb 110001 BEIOOP K 00BEKTOB, B3S-
TBIX B ONPEICIICHHOM MOPsIKE U3 N 00BEKTOB.
Yucio pa3meneHuit u3 N 00bekToB K paBHO
A=, @
(n—k)!
(untaercs: «A uz nmo K).

IIpuMmeps! peureHus 3aaa4

Ilpumep 7. B crnopTtuBHOM KiyO€ MpPEACTOSIT BBIOOPHI PYKOBO-
JICTBA. MPE3UJICHTa U JABYX BHUIIE-TIPE3UJECHTOB, KYPUPYIOIIUX pa3HbI€ Ha-
npaByieHus. s oO0cyxaeHus: npenacrapieHbl 6 kanauaaTyp. CKOJIBKO Cy-
IIECTBYET BapUAHTOB BbIOOpA PYKOBOJICTBA?
Pemenue.

Cnoco0 1. IIpeacraBum KaHAMAATOB HA JOJDKHOCTH MEPBLIMU OyKBa-
mu ux pamunuii: b, I', 11, K, P, T.

Tabnuya 2
[Ipe3unent | 1-i BuUe-npe3uaeHT | 2-i BULIE-IPE3UEHT
b K P
b P K
P b K
P K b
..
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Tabn. 2 npeacraBiseT pa3Hble BapuaHThl BbIOOpa pykoBojcTBa. Paccmot-
pum mapy (BKP) u (BPK). B o0oux ciydasx Ha JOJDKHOCTH MPE3UACHTA
BbIIBUTaeTcs KaHauaatr b, a mo moBomy 1-ro u 2-ro BUIle-TIPE3UICHTOB
MHEHHUSI HE COBMAIA0T.

Yucno cmocoboB BBEIOOpa TPeX UYEIOBEK Ha pa3Hble JOJDKHOCTH U3 6
KaHIUJIATyP HAXOAUTCS 10 GopMyJie YHciia pa3MeleHui (2):

3 6 6-54.321

%= 6-3!  3.21

Cnoco0 2. Ecnu 0b1 u30upaTeabHasi KOMUCCHUSI COCTaBIIsIa CIIUCKHU IS
rojocoBanus 1mo 3 ¢hamuauu (cM. Tadi. 2), TO Ha TOCT MPE3UICHTa BHIOU-

=120.

panu Obl U3 6 Kanauaaryp N;=6 criocodamu, U3 OCTABIIMXCS S KaHAUAATYP
BBIOMPAIOT MEPBOTO BHIlE-TIPE3UACHTa N=5 crocobaMu, a BTOPOIo BHIIE-
npe3ugenta — u3 N=4 damunuii. [To npaBuiy Mpou3BEACHUS YUCIIO BapH-

aHTOB paBHO Ny*Ny' N3 =6-5-4=120.

Couemanue uz N 06vekmos no K — 310 m000i BeIOOP K 00BEKTOB M3 N
0€30THOCHUTEIILHO K MOPSAKY BbIOOpA.

K |
Yncio coderanuii u3 N 06bekToB 1o K paBo CK = Ay __ N : (3
R K(n—k)

(uutaercsa: «C u3 nmo K).

Yucno Crlf Ha3bIBACTCS OUHOMUANbHBIM KOS Puyuenmom.

IIpuMmeps! peuieHus 3aaa4

Mpumep 7 (npomomkenue). B ycnosusx [lpumepa 7 nHaligute

YKCJI0 BApUAHTOB BHIOOpA PYKOBOJCTBA B KOJHMYECTBE 3 4eaoBeK Oe3 yka-
3aHUS UX JOJDKHOCTEH.

Pemenne. Tak Kak Mbl BBIOMpaeM TpeX YEIIOBEK B PYKOBOJCTBO, HE
yTOYHSSA, KTO Kakoi moct Oyzaer 3anumath, To BapuaHThl (BKP) u (BPK)
s Hac onumHakoBble. Tak ke kak u Bapuanthl (KBP), (KPB), (PBK) u
(PKB). T.e. Bce 3!=6 BapraHTOB IEPECTAHOBOK M3 TpexX (aMUIUil Mbl OY-
JIeM CYUTATh KaK OJMH BapuaHT pykoBojcTBa. ClieZioBaTeIbHO, YUCIIO Ba-
PHAHTOB BbIOOpA TPEX YEJIOBEK B PYKOBOJACTBO M3 6 kaHauaaToB (0e3 yuera
nopsijika uX BeIOOpa) Haxo UM 1o GopmyJie kodhduimenta codetanus (3):

Cg’: 6! :6-5-4-3!:20.
3(6-23)! 33
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IIpumep 8. B otnene paboraroT 7 mMTATHBIX COTPYJIHHUKOB M 4

cTaxkepa. JlJis BBIIOJTHEHUS! HOBOTO MPOEKTa He0OXO0AuMO CPOpMUPOBATH
rpynny. HaliTu BEpOATHOCTH TOTO, YTO @) HOBBIN MPOEKT, KaK OYCHb MPO-
CTOM M CTaHAAPTHBIM, JOBEPAT TPEM CTa)kepaM; 0) OTBETCTBEHHBIN MPOEKT
OyayT BBINOJIHATH 4 MTATHBIX PaOOTHHKA; B) C IEJBIO MEpeIayl OIbITa B
rpyniy MpoeKTa, COCTOALLYIO U3 2 pabOTHUKOB, BKIIIOUAT TPEX CTAKEPOB.

Pemenue. B yciioBun 3a1aun HUKAaK HE ONPEAENIEHbl KpUTEpUU 0TOOpa
paboTHHMKOB B rpynmy npoekta. [lomydaercs, uTo Bce paboTHUKH oTaena (1
IITaTHBIE COTPYIHUKH, M CTaXEpPhbl) MMEIOT paBHBIC IIAHCHI IOMACTh B
rpynmy npoekrta. [103ToMy Mbl MOKEM HCIIOIb30BaTh KJIACCHYECKOE OIpe-
JIeJIeHUE BEPOSITHOCTH.

a) Paccmorpum goctoBepHOe coObITHE. [I0OCKONBKY B YCIOBUU 3aa4d
HUYEro HE TOBOPUTCS O paclpeeeHUur 00s3aHHOCTEN MEXy yJacTHUKa-
MU TPOEKTA, T.€. MOPSIOK BbIOOpa (haMuuinii 11 HAC HE Ba)KEH, TO YUCIIO
croco0o0B BbIOOpa OyJIeT BBIUUCIATHCS C MOMOUIBI0 KO3 duimeHTa coye-
tanuit (5). Ham Hy)HO BBIOpaTh 3 uenoBeka u3 obmiero crnucka (11 Bo3-

MOJKHBIX KaHauaaTyp). CaenaTh 3TO MOKHO Cf’l crnoco0aMi, T.€.

N(©)= Cf}.
A ={B rpynmny BXoJsT TOJIbKO 3 cTaxkepa} .

Ecnu GBI MBI XOTEM COCTABUTH TPYMITY MPOEKTA U3 CTAKEPOB, TO MBI
OBl BEIOMpanu 3 yejgoBeka He u3 obmero cnucka B 11 dpamunuii, a u3 4 da-
MUJIHH cTakepoB. Uuciio crnoco6oB BEIOOpA TpeX YeIOBEK U3 YEThIPEX paB-

o N(A) =C;.

4
_N(A) _ C3 _ 3(4-3! _ 4 38 _48
(A)_ - 3 - | - T T T
NQ) 11 3 11 11
3(11-3)!
[To onpenenenuto pakTopuaa:
A=4.3.2-1,
11!=11-10-98-7-6-5-4-32.1=10-9-8!,
P(A):M =4 _0024.

11-10-9-8 55
0) B = {B rpymnmny BXoJAT 4 IITaTHBIX COTPYHUKA} .

N(Q)= C{;. CymectByer C4 BapumaHTOB BBIOOpPa M3 CEMH IITATHBIX

COTPYAHUKOB YETBIPEX COTPYAHUKOB. FIcKOMast BEpOATHOCTh paBHA

19



7
NB) _C7 _ 4@7-4 _ 7 47
NQ cf 1 a3 11
4(11- 4)!
3amumem 7' =7-6-5-4.3!,
11'=11-10-9-87,
7.6.5-4.37 _ 7 _
3.1110-9-8- 71 66
B) C = {B rpymniy BXOAAT 2 TATHBIX COTPYIHHUKA U 3 CTaXepa} .

P(B) =

u P(B) =

B nanHOM ciydae rpymnmna npoekTa cocTout u3 5 uenoek u N(Q)= C151.
Paccmorpum coObiTe C. BpiOpaTh ABYX INITATHBIX COTPYAHHKOB H3
CEMHU MOYKHO C72 croco0aMH, a TpeX CTaXEPOB M3 YEThIPEX — CZ’ CII0CO-
6amu. Torma mo mpaBuay mnpousBeneHUs: coObITUI0 C 01aronpusTCTBYIOT
C72 -CZ’ UCXOJ0B.
7! 4
_N(C) _ C2C3 _ 2(7-2)! 3(4-3)! _ T 4 5
NQ) oy, 0 1 T 2531 11
5(11-5)!

=0,182.

P(C)

Konmponsnsie éonpocet
1. Yto Ha3bIBaeTCs ClIydyaHbIM COOBITHEM ?

2. [IpuBenuTe mpuMep HEBO3MOKHOTO COOBITHS.

3. [IpuBeauTe MpUMep HECOBMECTHBIX COOBITHIA.

4. Ilpu KakuX yCJIOBHUSAX NMPUMEHSIETCA KJIACCUYECKOE OIpejieieHue Bepo-
ATHOCTH?

5. B yem paznuune MeXay YMCIOM pa3MEIIeHUH U YUCIIOM COYETaHMM ?

6. 3anumuTte GopMyy YuciIa pa3MeIleHn dyepe3 GopMyIly YKciIa codera-
HUH.

7. 3anumuTte GopMyIly YMClia cCoOueTaHUi dyepe3 GopMmylly yucia rnepecra-

HOBOK.

Ha puc.1(c.21) n3o0pakeHbl OCHOBHBIE (hOPMYJIbI 3TOI'0 pasjera.
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KombuHaTopuKka

dakxmopuan
Mepecmaroska U3 N O0BEKTOB | [ni=n(n-1)(n-2) .. 2- 1
Pn =nl CBOWCTBA:
nl=n({n-1)
0l=1
=1

[ Bei6op U3 n 06wekTOB No Kk ]

nopadok
umeem
3HayeHue

CoyemaHue
us n obsexmoe no k

Yucno pasmeweHull
M3 n o6weKTOB NO Kk

;2 #!

A
" (n—k)

BepoAaTtHocTb

Knaccu4yeckoe onpegeneHne BepoATHOCTH
¥ YCNoBWA:
CEDSETEE'{ 1) YMCNO UCXOQOE KOHeYHO (22 = {wy, ..., Wy}),
1.0=P(A) =1 2) BCE UCXOObl HECOEMECTHBI M PABHOBO3MOXHbI
2 P(Q)=1 N(A)
3. P(&)=0 =——
(D) P(4)=yq

Puc.1.
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B3amaunm k81

3aga4um 3J1eMEeHTAPHOT0 YPOBHS

bpocaercs urpanpHas kocth. B 3aganusax 1, 2 onpenenure, Kakue u3
MHOJKECTB SIBJISIOTCS IIPOCTPAHCTBOM 3JIEMEHTAPHBIX MCXO/I0B.
1. a) A={BbImazeT 4eTHOE YNCI0 OYKOB, 1, 5}
0) A={BbImager MmeHee 4 oukoB, 6 }
B) A={BbInageT He MeHee 4 04YKoB, 5, 6 }
2. a) A={BbINaZeT YeTHOE YKCIIO OUKOB, HEUETHOE YMCJIO OUYKOB}
0) A={BbImageT YMCI0 OYKOB, KpaTHOE 3 WK 2 }
B) A={BbInageT He MeHee 3 04YKOB, 1}

Momneta Opocaercs 5 pa3. B 3aganusax 3, 4 ykaxuTe HECOBMECTHBIC
COOBITHSI.

3. a) A;={rep0 BbImazeT XoTs Obl OAMH pa3} U A,={pelika BbIIaaCT
Oosee Tpex pas}

0) A;={B Oojee MoOJOBUHBI ClaydyaeB BbmaaeT rep0} u A,={pemka

BBITNIAJIET MEHEe Tpex pas}

4. a) A;={rep0 Bemaner 2 unu 3 paza} u 4,={pemika Beimager OoJee
Tpex pas}

0) A1={ne menee 4 pa3 BoimageT repd} u A,={pellika BbIIAAET HE

MeHee Tpex pas}

5. CoobiTue A+B o3Hauaer:

a) MPOM30MIyT 00a COOBITHS;

0) MpoOU30HACT XOTS ObI OJHO COOBITHE.

6. Kakoe u3 coObITuii siBisieTcst coobitueM A+B, eciin A={2,3,5} u
B={2,4,6}7

a) C={2};

0) C={2,3,4,5,6};

B) C={3,5}.

7. Kakoe u3 coObITuii siBasiercs coosiTieM A-B, eciu A={1,3,5} u
B={2,3/4}7

a) C={3,5};

0) C={2,4};

B) C={3}.

8. YKaxxuTe MpOTHBOIOI0KHBIE COOBITHS:

a) CeroHs siCHas MOroa;

0) BCs TpyINa NOay4YHrIIa MOJ0XKUTEIbHbIC OIICHKH Ha YK3aMeHE 110
TEOPUH BEPOSITHOCTEH;

B) BCE JICBYIIKH HAII€H I'PYIIIbI )KUBYT B OOIIEKHUTHH.
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3agaum 02a30BOr0 ypoBHH
9. bpocatorcst 2 moneTsl. Kakoe u3 coObITHil siBisieTCss Oosiee BEpOsIT-
HbIM: A = { MOHETHI BBIITAyT OJMHAKOBBIMH CTOPOHAMHU} ,
B ={MoHeTbI BBINIaAyT pa3HbIMH CTOPOHAMU} .
10. Bpocatorcst ABe UrpanbHble KOCTH. HaliTh BepOSTHOCTL: a) Ha OJI-
HOM W3 KOCTEH BBHINAJET YeThIpe O4Ka; O) BBIMABIIEE YHUCIO OYKOB OyiCT
KpaTHO 2; B) CyMMa YKCJia OYKOB Ha BBINIABIIMX I'PaHsAX paBHA 7.

11. Ha xaproukax Hamucanbl mudps 1, 2, 3, 4, 5, 6, 7. KakoBa Bepo-
SATHOCTh TOT'O, YTO MPHU M3BJICUYCHUHU JBYX KapTodek. a) cymma nudp oyzaer
4eTHOI; 0) mpousBeeHne UPp OyJaeT YSTHBIM?

12. B aynutopuu 25 Mect. CKOJIBKUMH CIIOCOOAMH MOYKHO PaccajiiTh
Ha HUX 4 CTyI€HTOB?

13. Kak Benuka BEpOSITHOCTh TOTO, YTO CIy4ailHO BBIOPAHHOE KEM-TO
JIBY3HAYHOE YHMCJIO KPaTHO S7?

14. W3 mHoxecTBa cioB {mor, 100, JIOCh, aBOCh, JIEHTa} BHIOpAHO
Hayraj oHoO cioBo. [lycts A, B, C 03Ha4aroT BbICKa3bIBaHUA:

A = {53710 clI0BO UMEET JBe IIIacHbIC},
B = {nepBoii OykBOIi 3TOr0 ClI0Ba SIBJIIETCS OYKBa «I»},
C = {310 c1OBO pUDMYETCS CO CIOBOM «pEHTa»} .

Haiinure BeposTHOCTD CIEAYIONIMX BhICKa3biBaHUii: a) A; 0)B; B) C; 1)
AB; n) BC; e) AB;x) A;3) B.

15. B rpynne, cocrosmei n3 16 My>4uH U 8 KEHIIUH, ObLT MPOBEICH
ompoc. J{is onpoca ciydaiiHeIM oOpa3om BeiOpanu 4 yenoBeka. Kakosa Be-
POSTHOCTBH TOTO, YTO: a) BCE OMPOIICHHBIEC OBLIM JKCHIIUHBI, 0) BCe OMpo-
HICHHBIE OBUIM MY>KYWHBI, B) CPEIX OINPOIICHHBIX OBLIO JBOC MYXYUH W
JIBE YKEHII[MHBI?

16. Ha crone nexar B MpOW3BOJILHOM TOpsiiKe 32 dK3aMeHAIMOHHBIX
ownera. Uemy paBHa BEpOSTHOCTH TOTO, YTO HOMEP B3ATOr0 Hayraj owiera
OyJleT YMCIIOM, KpaTHbIM 3 Uiu 77

17. JInst noBbIIeHUs: 3PPEKTUBHOCTH pabOThI KoJutekTrBa (9 4enoBek)
TICUXOJIOT TIPEIJI0KU OpraHu30BaTh PaOOTHUKOB 1Mo TpraaaM. 1) CKoJIbKo
Pa3IMYHBIX TPHAJ MOXKET ObITh cocTaBaeHO? 2) CKOJIBKO pa3IuIHBIX TPUA]
MOJET OBITh COCTABJICHO, €CJIM MPH COCTABIICHUU TPUAJ YUYUTHIBAETCS Clie-
ayrolee 00cTosTeNnbcTBO. BecbMa KoMmeTeHTHbIN paboTHUK [leTpoB KoH-
(GIIMKTYeT CO BCeMH COTpYyIHUKaMu, kpome VBaHoBa (ero apyra).

18. PykoBOJICTBO KOMITAHUU PELINJIO PEOPTaHMU30BATh aHATUTUYECKHM
OTZleN BBUY HU3KOU 3 (PeKkTHBHOCTU pabOThI ero mpexHero cocrasa. Ho-
BbIM aHAJUTUYECKUN OTAEN Mpesnoyiaraerca copMuUpoBaTh U3 CHeUaTH-
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CTOB mpexHero cocraBa (8 kaHaMmaTyp) W CHELUUATMCTOB M3 (uaxana
(maTe kanauaaTyp). OOIIee KOJUYEeCTBO BakaHCHd — 4.

Haiitu BeposiTHOCTH TOrO, 4TO B OOHOBJIEHHOM aHAJUTUYECKOM OTJIE-
je OyayT paboTaTh: a) TOJBKO CHEIUAIMCTHI (Drinaja; 0) TOJIbKO CIeIra-
JUCTBl TPEKHETO0 COCTaBa; B) OJWHAKOBHIC KOJIHMYECTBA CIICIIUATHCTOB
MPEXHETO COCTaBa U paOOTHUKOB PuiHaia.

19. Onun pa3 B MecsI Bce 6 MeHeIKepoB, pabOTaAIOIIMX B TJIABHOM
oduce, «UayT B HAPOA», T.€. TPYAATCSA HA PadOUYUX JOJKHOCTSIX B MOJBE-
JIOMCTBEHHBIX UM Cyle€pMapKeTax BeCh JIeHb. Takas MpaKTHKa CIOCOOCT-
BYET CBOEBPEMEHHOMY BBISBIICHHIO HEJOCTATKOB, a TaKXKe OMpPEIeTICHHUIO
MOTEHITMATBHBIX BO3MOXKHOCTEW B opraHuzamuu padboTel. MecTo paboThl
OTIpeIeSAETCs C MOMOIIBIO KepeObeBKU. CKOJIBKO CYIECTBYET BapUaHTOB
pacmpeneneHnsl MEHEeDKepOB 10 cylepMapkeram, eciu ¢pupma Biaageer 10
Mara3uHaMu?

20. KomuteT coctout u3 12 yineHoB. MuHUMaIbHBIA KBOPYM Ha 3ace-
JTAHUSAX ITOTO KOMUTETA JOJIKEH HACUYMTHIBATh 8 YJICHOB.

a) CKOJBbKUMU CTIIOCO0AMU MOXKET JJOCTUTAThCS MUHUMAIBHBINA (hopym?
0) CKOJIBKUMH CIIOCOOAMH JTOCTUTAETCS KaKOH-HUOYIb KBOPYM ?

21. Ha BocbMH OJMHAKOBBIX KapTOYKaX HAMUCAaHbl COOTBETCTBEHHO
yucna 2, 4, 6, 7, 8, 11, 12, 13. Hayrana 6epytcs ABe KapTouku. OnpeaeinuThb
BEpPOSITHOCTh TOTO, YTO OOpa30BaHHAsl U3 JABYX MOJYYEHHBIX YHUCEN APOOb
HECOKpaTuMa.

22. U3 necsatu uznenuid, Npou3BeIeHHBIX MAacTepoM, 6 U3/ICIINM SIBIIS-
I0TCSI M3/IeJIUSAMU BBICIIETO cOpTa. Y €ro yu4eHHKa Mokasarellb BIBOE HIXKE
— Tosibko B 3 u3nenusx u3 10. KakoBrsl maHchl BRIOpaTh CaydailHbIM oOpa-
30M 4 KaueCTBEHHbBIX U3JIETUs U3 SIIIMKA MAcTepa, €CJIU B SIIIIMKE HAXOATCS
20 u3nennii? Kak M3MEHSATHCS HAIM IIAHCHI, €CJIM MacTep M YYEHHUK CBOIO
npoaykiuto (kaxapiid mo 10 n3menuit) CKiIaabIBad B OAWH SIIUK?

23. Bbpocaercs N urpayibHBIX KocTei. HallTh BEpOATHOCTH MOJYyYHTH
CYMMY OYKOB, paBHyo a) N; 0) n+ 1.

24. B 6ubamoTreke mmeercs 15 3aJadHMKOB 1O TCOPHHM BEPOSTHOCTEH
HoBoro m3ganus u 10 craporo. KakoBa BepoOsSTHOCTH TOTO, YTO BCE CTY-
JIEHTHI TPYIIbI, HACUMUTHIBAIOIIEH 15 "enoBek, moxydaT 3aJa9HUKA HOBOTO
W3/IaHMS.

25. KakoBa BeposSITHOCTh TOTO, YTO HayJady BBIPBAHHBIN JTUCTOK HO-
BOTO KaJeHAaps COOTBETCTBYET NEpPBOMY 4YHCIy Mecsmna? ['on cuurath He
BHCOKOCHBIM.
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26. K xoniy nus B marasune octainochk 60 apOy3oB, u3 kotopbix 50
apOy3oB — crenble. [lokymnarens BeiOupaer 2 apOy3a. HaliTu BeposSTHOCTD,
4yTO 00a apOy3a crienble.

27. HaiiTu BeposITHOCTh TOTO, YTO aODOHEHT HabepeT MPaBUIHHO YEThI-
pEeX3HauyHbII HOMEp, €CJIM OH 3HAET, UTO JaHHBIM HOMEp JACIUTCS Ha .

28. Nwmeetrcs S OuneToB CTOMMOCTBIO 1O 1 p., Tpu Ouiera mo 3 p. u
nBa — o 5 p. Hayrag Oepyrcs nBa Ouiera ogHOBpeMeHHO. OmnpencenuTh
BEPOSITHOCTh TOT'O, YTO 3TU OUJIETHI UMEIOT OJIMHAKOBYIO CTOMMOCTb.

29. B marasuna nmoctynuiao 30 IBETHBIX TEICBH30POB HOBOM MOJCIIH,
Cpeau KOTOPBhIX S MUMEKT CKpbIThie nedekThl. Haynauy BeiOMpaeTcsi nBa
TejeBu3opa Jis mpoBepku. KakoBa BepOsSTHOCTh, YTO OHU HE UMEIOT CKPBI-
ThIX 1e(HEeKTOB?

30. Llex No2 cuuraercs JAy4lIUM MO KAa4YECTBY pabOThI: Opak B €ro
NpoAyKIMU B cpeaHeM coctapiisieT 2 neranu Ha 100. Halitu BEposITHOCTD,
410 U3 5 caydaiiHO BRIOpaHHBIX JeTallell KauyeCTBEHHBIMH OYyAyT a) Bce Je-
Taju; 0) xots Obl 4 neTaju.

31. Jlna obcnyxuBaHus peiica camolieTa TpeOYIOTCs TP CTHOAPAECCHI,
KOTOPBIX BbIOMparoT 1o kpebuto u3 20 neByllek, NPEeTeHAYIONUX Ha 3TU
MecTa; / U3 HUX — OJIOHJUHKH, OcTalbHble — OproHeTku. Hailtu BeposT-
HOCTbh TOTO, YTO Cpe€IU BbIOPAHHBIX TPEX CTIOAPJECC OJHA OJOHAMHKA U
JIB€ OpIOHETKH.

32. Y TypucTOB ObLIO ABE OAHKU C MSICOM, JIB€ OAHKH C OBOIIIAMHU, JIBE
O0anku ¢ ¢pykramu. Bo BpeMs qoas Haanucu Ha O0aHKaX OBLIW CMBITHI.
Typucram Hy*)HO OTKpbITH Tpu OaHkU. KakoBa BEepOATHOCTb, YTO BCE TpU
O0aHKK OyyT OTIMYATHCS COACPIKUMBIM ?

33. s mosyyeHus: 3a4yeTa MO MPEAMETY KaXAbld CTYJEHT TPYIIbl
noJbKkeH HamucaTh pedepar. Temy pedepaTta cTyJAeHT BbIOMpaAET U3 Mpe-
noxenHoro crnucka (30 Ha3BaHWI) IO CBOEMY YCMOTpeHHIO. B rpymme
yuyatcst 15 ctyaeHToB. CKOJIBKO CYIIECTBYET Pa3JIMYHBIX BapUaHTOB pac-
npeJesieHUs] TeM CPelid CTYACHTOB, €CIM a) TeMbl pe)epaToB HE JOKHBI
COBIaJIaTh; 0) MOMyCKaeTCs COBIAJCHUE TeM pedepaToB.

3agavu cpegHero ypoBHs
34. B aBromainne 7 Mect. CKOJBKMMU cioco0amu / 4ellOBEeK MOTryT
YCECThCS B 3TY MAIlIMHY, €CJIM BOAUTEILCKUE MPaBa UMEIOT TOJILKO TPOE U3
HHUX?
35. B cembe KnuMeHnTheBbIX JIH00ST BapeHbe. K BecHe ocTanoch Bape-
HbE€ TOJILKO B JIMTPOBBIX OaHkaxX. Muaamuii ceiH Butanuii Xxopolo 3anom-
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HUJI, 4YTO B KJIAJ0BKE €CTh 3 OaHKM MaJMHOBOI'O BapeHbs, 2 OAHKH — CMO-
poauHoBOro M 6 6aHok s6moyHOTO. HO, K COXKaleHuto, JaMIovKka B Kiia-
JOBKE Tieperopena, U Butanuio npunuioch BbIOMpaTh OAaHKY B TEMHOTE.
Burtanuii 1100UT MaJuHOBOE BapeHbE, MOITOMY OH PEIIUJ MOBBICUTH CBOU
IIAHCHI U B3ATh U3 KJIAJIOBKH JiBe OaHKHU. a) KakoBa BepOsSITHOCTH TOTO, YTO
oJiHa U3 0aHOK OyJEeT C MAJIMHOBBIM BapEHbEM.

0) KakoBa BeposiTHOCTH TOTO, 4TO BuTanuii BEIOpan aBe OaHKHU ¢ pas-
HBIM BapEHBEM.

B) Hackonbko addexktuBHa cTpaTerust Butanus, Kkorjaa oH 0CTaeT JIBE
OaHKM BMECTO OJHOM. BO CKOJBKO pa3 yBEIMUYMBAETCS BEPOATHOCTH BbI-
OpaTh TaKUM 00pa30M MaJMHOBOE BapeHbE.

36. M3 nBaamaTy 4enoOBEK, KOTOPBIC JOKHBI ClIaBaTh dk3ameHbl, 10
noJikHbl aBUThes B 10 wacam ytpa, octanshbeie — K 11 wacam. Ecnm 7 cry-
JICHTOB OMpPEJEJICHHO XOTAT OBITh B TIEPBOM rpymrme, 5 — BO BTOPOH, a JiBe
NOJPYKKH HE BO3paXkatoT ObITh B JIIOOOW M3 rpyI, HO TOJIBKO 00sA3aTeNb-
HO BMECTE, TO CKOJBKMMH CIIOCO0aMU CTapOCTa MOXET PacClpeeIuTh CTY-
J€HTOB 1O rpynmnam?

37. llBeroununa npoaaeT po3bl yeTbipeX cOpTOB. CKOJIBKO pPa3HbIX
OYKETOB MOKHO COCTaBUTb U3 II0KUHBI PO37

38. B cryneHueckol cToJIOBOM Ha o0en mpeajararoTcs: 3 cajara,
2 nepBbIX OJt0/1a, 4 BTOPHIX, B TOM YHUCII€ KOTJIEThl U pbl0a, 3 HANKUTKA, B
TOM 4HCJie TOMaTHBIN COK. CKOJIBKUMH CIIOCOOAMU CTYJIEHT MOXKET COCTa-
BUTH 00ej U3 4YeThipex OJIIoM: cajat, mepBoe, BTOpOe, HAUTOK, €CIU KOT-
JIET OH OracaeTcs, a pbl0y 3aMMUBaeT TOJIHKO TOMAaTHBIM COKOM?

39. B o1MH 13 KOMUTETOB NapjaMeHTa HY>KHO 0TOOpaTh TPeX YJICHOB,
IpUYeM BbIOpATh HYXKHO U3 MSATH KOHCEPBATOPOB, TPEX JIEHOOPUCTOB U Ye-
ThIpeXx auOepan-aeMokpaToB. CKOJIBKO Pa3auYHbIX KOMHTETOB MOXKHO CO-
cTtaBUTh? TOT e BOIPOC, €CIM B KOMUTET JOJDKEH BXOJUTH IO KpalHEH
Mepe oJIuH Jubepan-aeMmokpat? Eciau neiibopucThl 1 KOHCEPBATOPHI HE MO-
I'yT OJJHOBPEMEHHO BXOJUTh B KOMUTET? Eciu B KOMHUTET JOJIKEH BOUTH
10 KpaiiHel Mepe OJIMH KOHCEePBATOP M XOTs Obl OJIUH JIeHO0pUCT?

40. B xoHauTepckoil mMeercss / BHAOB MUPOKHBIX. CKOJBKO €CTh
crioco0o0B 3akazaTh 4 mupoxHbIX? CKOIBKO Cpeu HUX €CTh CIOCOOOB 3a-
Ka3aTh MUPOXKHOE OHOTO BUaa? PasHbix Bua0B? [1o 2 mUpOoXKHBIX pa3HBIX
BUJIOB?

41. Ky0, Bce rpaHd KOTOPOro OKpallleHbl, PACHWJIEH HA THICAYY OJU-
HAKOBBIX KyOMKOB. HailTh BEpOATHOCTb TOrO, YTO B3ATHIM HayAady KyOuK
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OyleT MMEeTh. a) TPH OKpAIllleHHbIe TpaHu; 0) ABE OKPAIICHHbIE T'PaHW;
B) OJIHY OKpAIIIEHHYIO IPaHb.

Banaqn NOBBIIIEHHOH CJI0KHOCTH

42. Jloxazats paenctso Iackams: CX +CK™=ckd o<k<n.

43, JTokasars paBencTo: CQ +Ch +...+CM =2"

44. YV kaccel KHHOTeaTpa CTOSAT B odepenu 2N denoBek. Cpean HUX N
YeJ0BeK UMEIOT JIeHbI'M TObKO 100-py01eBoro JOCTOMHCTBA, a OCTaIbHBIS
— 50-py6neBoro. buner crout 50 pyoOneit. Kaxxaplii mokynaTeiab 0epeT 1o
oJIHOMY OusieTy. B HauanbHBIM MOMEHT B Kacce HeT jaeHer. Hailtu BeposT-
HOCTb TOT'0, YTO HU OJIMH MOKYIaTeJIb HE OYJIeT )KJaTh clady.

45. Kaxpaas u3 N majok JOMaeTcs Ha JIB€ YaCTU — JJIMHHYIO U KOPOT-
Ky0. 3aTeM 2N nolydeHHbIX 00JIOMKOB 0ObenuHsieTcst B N nap. Haiitu Be-
POSITHOCTBH TOT0, YTO @) B KaXKJI0# mape 0O0JOMKH OIHOW MajKu; 0) B Kaxk-
JI0M mape eCTb KOPOTKUM U JIJTMHHBIA O0JIOMKH.

46. Ha aBTOoMOOMJIBHOM cTOsSIHKE 12 MeCT pacnoyIOKEeHbl B OJUH Ps/I.
Ha crtositnke HaxoasTcs 8 aBromaiiuH, 4 CBOOOJHBIX MECTa MPUMbBIKAIOT
JIpYT K Opyry. SIBisieTcs U Takoe pacrojoKeHue CBOOOJHBIX MECT yKa3a-
HHEM Ha OTCYTCTBHE CIIy4alHOCTU?

TBopueckue 3axa4u

47. TlepedopmynupyiiTe 3a7a4y Ha YKa3aHHYIO TEMY M PEIIINTE €€.
3amada. B ormene peanuzanuu npoaykinu padotaroT 8 yenmoBek. CKOJIBKO
CYIIIECTBYET BApUAHTOB paCIpEeACICHHS TPEeX MPEeMUil?

Tema: ynucio pa3MeIeHNM.

48. TlepedopmynupyiiTe 3aa4y Ha YKa3aHHYIO TEMY M PEIIIHTE €€.
3agava. M3 30 TesneBU30pOB, MOCTYNUBIINX B TOPTOBBIM LIEHTP, S TeleBu-
30pOB UMEIOT CKphIThIe JeekThl. HeMy paBHa BEpOATHOCTh TOTO, YTO KY-
MIJICHHBIN TEJIEBU30P OKAXKETCSI Ka4€CTBEHHbBIM ?

Tema: knaccuueckoe onpeesieHue BEpOSITHOCTH, YACIO COUeTaHUMN

49. Chopmynupyiite 3amady MO HMCXOIHBIM JIaHHBIM Ha YKa3aHHYIO
TEMY U pelInTe ee.
WNcxonnblie aanHble: U3 12 mpoBepsieMbIX PEBU30POM JOTOBOPOB CEMb
oopMIIEHBI HEMPABUIIBHO.
Tema: kiaccudeckoe ornpeseaeHue BEPOSITHOCTH, YUCIO COUYETaHUM.

50. ChopmynupyiTe 3amady MO HMCXOAHBIM JIaHHBIM Ha YKa3aHHYIO
TEMY U PEIInTE ee.
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Wcxonanbie manHbie: B rpymnmne 10 cTyaeHTOB KMBYT B OOIIEKUTHH, 15 —
MECTHBIE, 5 — Y POJICTBEHHHKOB.
Tema: koMmOMHaTOpUKA.

51. ChopmynupyiiTe 3a1a4y MO UCXOIHBIM JaHHBIM Ha YKa3aHHYIO
TEMY W pPELInTE €e.

Ncxonnbie nanubie: nMmerores 10 xomoauapHUKOB Mapku A, 15 xoJo-
TUJIbHUKOB Mapku B u 4 xonoaunbauka mapku C.
Tema: KoOMOMHATOpPHKA U KIIACCUYECKOE OINpPEeICHNE BEPOITHOCTH. .

52. IlepeopmynupyiiTe 3a1ady Ha yKa3aHHYIO TEMY U PEIIUTE €e.

3amada. Ha ctone nexaT B mpou3BOJbHOM MOpsiake 32 9K3aMEHAIMOH-
HbIX Oumiera. Yemy paBHa BEpPOSTHOCTb TOI'0, YTO HOMEP B3SITOTO Hayraj
ownera OyIeT 4uciIoM, KpaTHbIM 3 uin /7?
Tema: unciao pasMelIEHU .
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TeOpeMbl CJTOXEeHUA N YMHOXEeHUA BepOﬂTHOCTeﬁ

Knrouesowie cnosa meopema CHO02NCEHUA 6ep0}zmH00meﬁ, ycioeHas eeposam-
HOCMb, meopema YMHOMNCEHUA 6ep0ﬂmnocmeﬁ, He3a8UCUMOCMb COObIMUI.

Teopema cnoscenuss éepossmuocmeti. BepoITHOCTh TOSBIEHUS XOTS
OBl OJTHOTO M3 JABYX COOBITHI paBHAa CyMMeE MX BEpOSTHOCTEH 3a BBIYETOM
BEPOSTHOCTH TIPOU3BEICHUST COOBITHIA:

P(4 + B) = P(4) + P(B) — P(4B). (D)

Jns HecoBMecTHBIX coObITHil P(4B)=0 u P(4+B)=P(4)+P(B) .

BepositHOCT CyMMBI (00BbEeIMHEHHNST) N HECOBMECTHBIX COOBITUH paB-
Ha CYMME€ UX BEPOSTHOCTEN:

P(A1+ A2+ +An) :P(Al) +P(A2) + ... +P(An) (2)

Ecnu Tpebyercss HaliTU BEpOSITHOCTH COOBITUS A B MPEANOIOKEHNUH,
YTO MPOMU3O0ILIO HEKOTOPOE Apyroe coObITHe B, TO Takylo cUTyalmio xa-
PaKTEPHU3YIOT C MOMOIIBIO ycrnosHot eeposmuocmu P(A|B) (npyroit Bapu-
aHT o0o3HaueHus: Pg(A)).

YcoBHasE BEpOSTHOCTh paBHA OTHOLICHUIO BEPOSITHOCTH MPOU3BEJIC-
HUs coObITHi 4 U B K BepositHocTH coObiTust B (P(B) > 0):

pB)="A0). ©
P(B)

Oty dopMylly MOXKHO 3alucaTh B BUIE MeopemMbl YMHONCEHUS 8epPO-
amnocmeii. P(AB) = P(B) P(4|B) = P(4) P(B|A).

Teopema ymMHOMXKEHUS 711 MPOU3BOJIBHOTO YKCIa COOBITHI 3aIMChIBa-
€TCsl CIIeAYIOINUM 00pa3oM:
P(A14; ... An) = P(41) P(As|Ar) P(As|ALA) ... P(ANAA; ... Ana). 4)

JIBa cOOBITHS HA3BIBAOTCS HE3A8UCUMbIMU, €CITH TIOSBIIEHUE OJIHOTO
U3 HUX He u3MeHseT BepositHoctu apyroro: P(A|B) = P(A), P(B|A) = P(B).

J1JIs1 He3aBUCUMBIX COOBITHI TeopeMa YMHOKEHHUS UMEET BU]I

P(AB) = P(A) P(B), )
T.€. BEPOSATHOCTh COBMECTHOTO TIOSIBJIICHUS COOBITHI A ¥ B paBHa Ipou3Be-
JIEHUIO BEPOSATHOCTEHN 3TUX COOBITUM.

29



BeposiTHOCT, COBMECTHOTO TOSIBIEHUS HECKOJILKUX COOBITHI, He3a-
BUCHMMBIX B COBOKYIIHOCTH, PaBHa MPOU3BEACHUIO BEPOATHOCTEU ITUX CO-

OBITHI:

Ha puc.1, 2 (¢.30, 31) n300paxeHbl OCHOBHBIE (hOPMYJIbI 3TOT'O pasera.

s

—\
Teopema cnoxeHMA BepoOATHOCTEN
P(A+B)=P(A)+P(B)-P(AB)
A+B a
Y,

w YacTHbIW cnyyan

Ecnn A n B HecoBMeCTHbIe CODBITUR,

~N

TO

P(A+B)=P(A)+P(B) @ @
0

—

y -

Ecnn A;A: ... A,, HECOBMECTHble coDbITUS,
ToPA:+Az+ ... +A,)=P(A)+PAz)+... +P

(An)

Puc.1.

30
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YcnoeHan BEPOATHOCTb

FZ | paB)=PE)PAIB) F'(A'BFP%)

TEGPEMEI YMHOXEeHWA EEPDHTHUETEﬁ \ \
= I/”’_ =
' |

L
{F‘(ATAE . A)=P(A:)P(A|A1) P(AsAAL)... P(AJAA;s .. Ax)

Ecnu A v B HezaBucKMble cobbiTng,
To P(AB)=P(A)P(B)

Ecrnm A/A7 ... An, HE3aBUCHMbIE B COBOKYMHOCTY,

T0 P(A/A; ... Ar) = P(A7) P(A2) ... P(A1)

Puc.2
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IIpuMepsb! pelieHus 3a1a4

IIpumep 1. bpocaercs urpanbHasi KOCTb.
HaiiTu BeposTHOCTH TOTO, YTO a) BHINAJIET JIBa OYKa; O) BBIMAAET J1BA
OYKa, €CJIM U3BECTHO, YTO BbINAJIO HE 00Jiee YEThIPEX OUKOB.
Pemenue. Ha puc.3 m3zo0paxkeHbl paccMaTpuBaeMbie COOBITHS.

Puc. 3
Hcnonb3yem hopMy1y KJIacCUUECKOTO OMpeIeeHUs BEPOSITHOCTH.

N(Q) = 6.
a) Halinem 0e3ycoBHYIO BEPOSTHOCTh COOBITUST A.

A = {Beimmanyt nBa ouka}={2}, N(4) =1, P(4) = II:II&A); = %

0) HaiineMm yCI0BHYIO BEpOSTHOCTh COOBITHS A.

B ={Bwmaner He 6onee 4 oukon}={1, 2, 3,4}, N(B) =4 u P(B):@:il.
N(Q) 6

AB = {BemanyT aBa ouka} = 4, P(AB)=P(4)= é :

P(4B)
P(B)

be3ycnoBHas BepoITHOCTh coObITHS A paBHa 1/6, a ycimoBHast Bepo-
stHOCTh — 1/4. Vcnonp3oBaHue NOMOJTHHUTEIBLHON MH(popMauu (coObITHE
B) B Hamem npuMepe MPUBENO K TOMY, YTO BEPOSITHOCTh COOBITUSI A U3Me-
HUJIACh B CTOPOHY YBEJIIMYEHUS [0 CPaBHEHUIO ¢ 0€3yCIOBHOW BEPOSATHO-

Hckomast BeposiTHOCTh paBHa: P (A4|B) = %20,25.

olholr-

CTBhIO.

IIpumep 2. /IBa cTpenka OJHOBPEMEHHO CTPEIAIOT MO MULIEHHU.

BCpOHTHOCTB nomnmagaHvsi B MHUIOCHL IIpU OJHOM BBICTPCIIC IJIsA IIEPBOIO
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ctpenka paBHa 0,7, a nis Broporo — 0,6. HaliTu BeposSITHOCTh TOTO, YTO B
MUILICHb MOMAAET XOTs Obl OJIUH U3 CTPENIKOB, €CIU KaKJIOMY CTPEJIKY Ja-
€TCsI 110 OJTHOMY BBICTpEITY.

Pemenne. Beengem 0003HaYeHE COOBITUH:

B1 = {1nepBolii cTpesIoK momal B Ielb},

B, ={BTOpOIi cTpeok momnaj B 1eib},

A = {B MuIIeHb MMONAT XOTS ObI OJMH U3 CTPEITKOB} .

P(B.) =0,7, P(B2) =0,6.

Dra 3a/1a4a MOXeT ObITh pellieHa HECKOJbKUMU CIIOCO0aMU.

Cnoco6 1. CoObiTue «monan xotst Obl 1 cTpenok» BKJItOYaeT B ceOs
TPHU BO3MOXKHBIX COOBITHS

H1=B,B, — mepBblii CTPEJIOK MONal, ¥ OAHOBPEMEHHO BTOPO — HE
nonai.

H,=B,B, — mepBbIii CTPENOK He Momnai, ¥ OJHOBPEMEHHO BTOPOM —
nona.

H3 = BB, — 00a cTpeika mnomna’u.

CoObitust Hy, H,, H3 SBASIOTCA HECOBMECTHBIMHU (IIPOM3OMIET HIIN
coObiTHe H1, niu coobitue Ho, niu coobitue Hs). B pesynbrare coObiThs 4
MOXET MPOU3OUTH TOJBKO OJHO M3 ATHUX COOBITHM, O3ITOMY Mbl MOXXEM
UCI0J1b30BaTh hopmyy (2):

P(A) = P(H1 ui H, unm Hg) = P(Hl + H, + Hg) = P(Hl) + P(Hz) +
P(Hs) = P(B,B,) + P(B,B,) + P(B1B>).

CTpenku CcTpessioT HE3aBUCUMO JPYTr OT APYyra, ClieloBaTebHO, CO-
obiTUs By U By, B1u B,, B, u B, — nezasucumsel. Torga o gpopmyie (5):

P(B;B,) = P(B,)P(B,) =0,7 - (1-0,6) = 0,28,

P(B,B,) =P(B,)P(B,) =(1-0,7) - 0,6 = 0,18,

P(B1B2) = P(By)P(B2) =0,7 - 0,6 =0,42,

P(4) = 0,28 + 0,18 + 0,42 = 0,88.

Cnoco6 2. Haiiiem BepOsITHOCTH COOBITHS A depe3 MPOTUBOIIOI0KHOE
cobbiTre: P(4) = 1- P(A).

A= {nukro ne nonan} u A=BB,.

Torma P(4) = 1- P(B,B,) = 1- P(B,) P(B,) = 1- (1- 0,7)(1- 0,6) = 0,88.

Cnoco06 3. CobbiTHe A «momnaji XoTs Obl OJUH U3 CTPEJKOB» O3HAya-
€T, UTO B MHUILIEHb MOMNaJ WK MEePBBIN CTPEJIOK, UJIU BTOPON CTPENIOK, WU
o0a crperika, T.€. A = By + By.

[To popmyne (1) croxxeHus] BEpOATHOCTEH MOTydaeM:
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P(4) = P(B1 + By) = P(B;) + P(B,) — P(B:1B2) = 0,7+ 0,6 -0,7 - 0,6 = 0,88.

Ipumep 3. CioBo kMATEMATUKA» cocraBneHo u3 OykB pas-

pe3HoM a30yKu. 3aTeM KapTOUKU ¢ OyKBaMHM TIIATEIbLHO MEePEMEIIUBAIOTCS
U 13 HUX W3BJIEKAIOTCS M0 OYEPE/Id M PACKIAABIBAIOTCS B PsiJl KaKHWe-TO de-
TBIpE.

KakoBa BeposSTHOCTB OJYYHTh TAKUM ITyTeM c10BO «<KAMA»?

Pemenune. Ecaum 661 MBI XOTenu moyduTh cioBo «<KKAMA», To mep-
Basg OyKBa, KOTOPYIO HaJ0 BbIOpaTh — 3T0 OykBa «K», BTOpas OykBa — «A»
U T.JI.

BBenem 0003HaueHrE COOBITHH:

A = {nepBoii uzBnekaercs Oykpa «K»},

B ={BTopoii u3Bnekaercs OykBa «A»},

C = {TpeTheii u3BNeKaeTcs OykBa «M»},

J{ = {ueTBeproii n3BNekaeTcs OykBa «A»}.

s monydenus cnoBa «KAMA» cobsitust A, B, C, /[ TOJKHBI TIPO-
WU30MTU COBMECTHO.

P (monyuuts cnoBo «kKKAMA») =P(4 u Bu Cu /J]) = P(ABCI).

CoObiTust A, B, C, /[ 3aBUCHMBIE, TOATOMY UCTONb3yeM dhopmyiy (4):

P (ABC/) = P(4) P(B|4) P(C|4B) P (/{|ABC).

BepostHocTH cOOBITHIT HaX0aATCs MO hopMYyJIie KIIaCCHISCKOTO OIpe-
JIEJIEHUsI BEPOATHOCTU. Torna, P(A)I%. Ilocie Toro kak Mbl U3BJIEUEM
nepByto OykBy (OykBy «K»), y Hac ocraHercs 9 OykB, cpeiu KOTOPBIX 3

OykBbl «A». [I03TOMY yClIOBHasi BEPOSATHOCTh paBHA P(B|A):g. Amnajo-

THYHO, P(C|AB):§. Haiinem nocnennioro BepositHocTs P(/[|ABC). Tlocne

U3BJIeYEHUs TpeX OYKB y Hac octaHeTcs / OykB. M3HauanbHO ObLIO TpU Oy-
KBBI «A», HO OZIHY OYKBY MbI YK€ U3BJICKJIU, TOATOMY 3TUX OYKB OCTajOCh
JIBE.

2
Torma P(Z|4ABC) = -
Hckomast BEpOSITHOCTh paBHa!

100 9 8 7 420 =
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Konmponsnsie éonpocut
1. Hanumure dhopmyiy yCIOBHOW BEPOSITHOCTH. BhIBeIuTe €€ U3 TeopeMbl
YMHOXEHUS BEPOSITHOCTEN.
2. B xakom ciyuae Oynet cripaBe/yinBo paBeHCTBO P(A4 + B) = P(4B)?
3. Kak cootHocsTcst mexay coooii P(4 + B) u P(4)? Paccmorpure pas-
JIMYHBIE CITyYaHu.
4. Kak cootHOcsaTcss Mexay coooii P(4B) u P(A4)? PaccmorpuTte pa3inyHbie
ClTydau.
5. U3o6pa3ute ¢ nmoMmouipio AuarpamMmmbl Diinepa—Benna coObitust 4 u B,
ynoBieTBopsoinue paBeHctsy P(4 + B) = P(4B).

3agaun k §2

3ajaum 3J1eMEHTAPHOI0 YPOBHA
Bbpocaercs urpanbHasa koctb. B 3amavax 1-3 ykaxure, kakas popMmy-
Ja OyJIeT UCIOJIb30BAThCS JIJIsl BBIUMCACHUS BEpPOsATHOCTH 4 + B.
1. A={BBInageT yeTHOE YnCIIO 0ukOoB}, B={BHImajaer 1 niu 3}
a) P(4 + B) = P(4) + P(B) — P(4B),
6) P(4+B)=P(A)+P(B).
2. A={BbImageT He MeHee 3 0ukoB}, B={BbImameT He Ooyee 4 0OuKoB}
a) P(4 + B) = P(4) + P(B) — P(4B),
6) P(4+B)=P(A)+P(B).
3. A={Brmazger 2, 3, 4, 5 oukos}, B={Bemazer 1, 4, 6 oukos}
a) P(4 + B) = P(4) + P(B) — P(4B),
6) P(4+B)=P(4)+P(B).

B ypHe HaxoasTcs 2 6enbIX ¥ S cMHUX 1mapoB. B 3amadax 4, 5 onpene-
auTe, Kakas opMysia OyJeT NCIOIb30BaThCs JIJIsl BBIYMCICHHS YKa3aHHOM
BEPOSATHOCTH, eciii A={u3 ypHbI qoctanu 1 Oenblii mmap},

B={w3 ypusI noctanu 1 cunuii map}.

4. P(AB)

a) P(4B) = P(B) P(4|B),

0) P(AB) = P(A) P(B).

5.P(4 + B)

a) P(4 + B) = P(4) + P(B) — P(4B),

6) P(4+B)=P(A)+P(B).
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3agaum 02a30BOr0 ypoBHH

6. B Hexoropoii mkose 10% yvammxcs He cAand 3K3aMeHbI 110 MaTe-
matuke, 12% — no ¢usuke, 2% «npoBaUiIn» Kak MaTeMaTUKy, Tak U (pu-
3uKy. Hayrana BeiOupaercst oiuH y4eHHK. byayT au coObITHs {3TOT ydeHUK
HE cJaJl MaTeMaThKy} u {3TOT y4YeHHK He cAall (PU3KKYy} HE3aBUCUMBI?

7. B mexoTopom ropone 60% nacenenust umeroT aBromoomib, 10% —
MOTOIUKI. [apaxku umeroT 2/3 BiajaeablieB aBTOMOOWIICH, a CpeId MOTO-
uKiIucToB — Todbko 1/4. Kpome toro, 1/10 vacTe HacelneHus, He Biacto-
mas aBTOTPAHCIIOPTOM, TaK Ke uMeeT rapaxu. I1ycts A1, A2, A3 — coOBbI-
THs, COCTOSIIIUE B TOM, YTO Y Y€JIOBEKa €CTh COOTBETCTBEHHO aBTOMOOUIb,
MOTOIIMKJI ¥ HET 3TUX BHJOB TpaHcmopTa. [lycts B 0603Ha"aeT coObITHE,
4TO y 4YeloBeKa ecTh rapax. Haiinure a) P(41), P(A41B), P(4B); 6) P(B),
P(B), P(4,B). Omnummure coObitue Ai|JA2\) B. Haiimure BepOSTHOCTH

3TOro coObITHs. B 3amaue mpenmonaraercs, 4YTo YeJIOBEK BJIAJIEET TOJIBKO
OJIHUM BUJIOM TPAHCIIOPTA.

8. BeposiTHOCTH TOr0, YTO 1I€Ib MOpaXeHa Npu OAHOM BBICTpEE Mep-
BbIM cTpeisikoM, 0,7; BropeiM — 0,6. [lepBrIit cTpenok cuenan 2 BbIcTpena,
BTOpOii — 3. OnpenenuTs BEpOSITHOCTh TOTO, YTO 11€JIb HE MOPaKeHa.

9. MoHety OpocaroT HECKOJBKO pa3 JK0O0 0 BhINAJAEHUS EPBOro rep-
6a, 10O 0 YEThIPEXKPAaTHOTO BbIMaaeHUs: nudpsl. Ecin u3BecTHO, 4TO B
NEepBbIX IBYX OpocaHUsX Bhimajna 1udpa, HAWUTH BEPOSITHOCTH TOTO, YTO:
a) MoHeTa ObL1a OporeHa 4 pasa; 0) MoHeTa OpoliieHa 3 pasa.

10. B rpynme u3 cra denoBek 42 Hukoraa He uyntanu Illexcrnmpa, 58
HUKOT/Ia He JeTajau Ha camoneTe, 29 untanu lllexcnupa u neranu Ha caMo-
nete. Uto Oojiee BEpOATHO: BCTpeTUTh uuTaBiiero lllekcrnupa, HO He Jie-
TaBIlIETO HAa caMoOJjieTe, WX JeTaBlIero Ha camosiere U yutasiero lllex-
criupa?

11. KnueHT aBTOCEpBHCA AOBEPSET PEMOHT CBOETO HOBOI'O aBTOMOOH-
a1 Tonbko ciaecapio IlerpoBy, kotopbiii 80% Bcex 3aka30B BBINOJHSICT B
CpoK M KadecTBeHHO. COrJIacHO MpeABapUTEIHLHOMY OCMOTPY Ha PEMOHT
notpedyetcst 1-2 gusi. Kpome Toro, BEpOITHOCTH TOTO, YTO HYKHYIO J€Talb
npuBe3yT, paBHa 0,6. KakoBwI maHCHl, 9TO MammHa OyJIeT OTPEMOHTHPO-
BaHa K MATHUIIE, €ciiu ciecaphb [leTpoB oueHb 3arpyxeH pabOTol U Bepo-
ATHOCTh TOT'O, YTO OH BCIO €€ CJieJlaeT paHbliie cpenbl, paBHa 0,4.

12. Coruosiory npejicTOUT BBIICHUTh, KaK OTHOCATCS PhIOAKU K CO3-
JAHUIO TUTATHBIX MECT AJi pblOayiku. Yemy paBHa BEpOSITHOCTH TOTO, YTO
TOJIbKO II€CTOM OMPOILUEHHBIA OKaXeTCs PbhIOAKOM, €CIM HU3BECTHO, YTO
JHOOUTENISIMH PHIOHOM JToBNH sBIIsTIOTCS 25% poccusn (BLIMOM, 2011 r.)
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3agaum cpeaHero ypoBHs

13. Dx3aMeHaIMOHHBIN OUJIET COAEPKUT 3 Bompoca. BeposTtHOCTh To-
ro, 4TO CTYJCHT OTBETUT Ha TMEPBBIM, BTOpOoW Bompockl paBHbI 1o 0,9, Ha
tpetuit — 0,8. HaliTu BEepOATHOCTH TOTO, YTO CTYAEHT CAACT dK3aMEH, €CIIH
JUTSL TOr0 HEOOXOAUMO OTBETUTH. a) Ha BCE BOMPOCHI; 0) 10 KpaliHEeH Mepe
Ha JiBa BOIpoca.

14. B OTK o0yBHo#i adbpuku mpocmarpuBatorcs 100 map oOyBu, u3
Hux 70 map — ¢gacona «A», a 30 map - ¢dacona «b». OnpenenuTs BEposIT-
HOCTh TOT'O, YTO MEPBHIC JBE MPOCMOTPEHHBIC Maphl: a) OJHOr0 (hacoHa;
0) pa3HbIX (hacoHOB.

15. Onpoc HMccnenoBatenbckoro neHtpa noprana SuperJob.ru 12 mas
2009 rona nokaszain, uro 17% onpouieHHbIX y3HAET MPOTrHO3 MOro/Ibl MO Te-
neBu3opy, 4% — no paguo, /0% — B MuTtepuere, 1% — ot 3HakombIx, 1% —
M0 HAPOJIHBIM MpUMeTaM, /% — npyroe (TOYHBINA MPOTHO3 MOTOJIbI MOYKHO
y3HaTh TOJBKO BBIMAS Ha YIWIly WX B3TJSHYB Ha TEPMOMETpP, YCTAaHOB-
JIeHHBIH 3a okHOM). CaMbIM TOMyJIIpHBIM MHTEpHET-pecypcoMm, Mmpeaoc-
TaBJISIFOIIIMM METEONPOTHO3bI, OKazaics «SHaekc-noroaa» (39%). Kaxmprit
4eTBEPTHIN pecnioHaeHT (25%) BriOMpaeT Gismeteo.ru, a 15% ydacTHHKOB
uccnenoBanus — Mail.ru. Cepsuc «Rambler-noroga» npenmounrtaror 7%
poccusiH, a caiit 'mapomernentpa (meteoinfo.ru) — 2%. Ocranbhbie 12%
ucnonp3yroT apyrue Matepuer- pecypesl. Haliiure BEposITHOCTH TOTO, YTO
a) CIydJaliHO BBIOpAaHHBIH YEJOBEK y3HAeT METCONPOrHO3 Ha <«SIHJIeKc-
1oroJia»; 0) JBa CIy4aifHO BEIOPAHHBIX Y€JIOBEKa MPEAOYUTAIOT TPATUITHU-
onnble CMU (TeneBu3op u paauo); B) MATh CIydaliHO BRIOPAaHHBIX YEJIOBEK
UCTIOJNIL3YIOT pa3Hble MHTEepHET-pecypchl (M3 CIMCKa CaMbIX HOIMYJISPHBIX
HHTepHET-pecypcoB, MPEAOCTABISIONIUM METCOIIPOTHO3HI).

16. CtyneHT, ornieHUBasi CBOM BO3MOKHOCTH, MPHUIIET K BBIBOIY, YTO
OH MOXXET HaOpaTh HE MeHee 8 OaIOB MO MEPBOMY TECTY C BEPOSTHOCTHIO
0,8, mo BTropoMy — ¢ BeposiTHOCTEIO 0,9 1 IO TpeTheMy — C BEPOSTHOCTBIO
0,6. HaiimuTe BEpOATHOCTH TOTO, YTO CTYACHT XOTS OBl MO OJHOMY TECTY
MOJIyYUT HE MeHee 8 0asioB.

17. B ogHOM MalleHBKOM TOPOJKE TOJHIINS Pa3bICKUBAET OPOIATY.
MoXHO CUHMTaTh, 9TO €CTh 4 IIaHca W3 5, 9TO OH HAXOJWUTCS B OJHOM W3
BOCBMH 0apoOB TOpOJiKa, HM OJJHOMY M3 KOTOPBIX OH HE OTJaeT Mpearnodre-
Hus. J[Boe mojuieckux mnocetusiu / 6apoB, HO OPOAsATY HE OOHAPYKHUIIH.
KakoBbl 11aHCHl HATH €r0 B BOCBMOM Oape?
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18. BeposATHOCTH TOr0, UTO OJUH CTYJEHT pelIuT 3aaa4dy, paBHa 0,75,
a apyrou cryaeHt — 0,50. KakoBa BeposSTHOCTH TOro, 4To 3ajada OyaeT
peleHa, eciiu o0a cTyZieHTa OyAyT peliaTh ee He3aBUCUMO JIPYT OT apyra?

19. /IBa cTpeska o o4Yepeau CTPEIOT M0 MUILIEHHU JI0 MEepBOro mnomna-
nanus. BeposaTHOCTh momananusi B MUIIEHb TPU OJHOM BBICTpeJie IS mep-
Boro crpenka paBHa 0,7, a g Broporo — 0,6. Kto monyuut npus, eciu y
KaXJIOTO CTpeJika 1mo 3 MOmbITKU? HallTu BEpOSTHOCTH TOTO, YTO BTOPOM
CTPEJIOK MOJTYYHUT MPHU3 TOJIBKO MOCIE BTOPOId MOMBITKH.

20. ITpomommkenue IIpumepa 7, 8 1. Cembst KinMeHThEBBIX cOOMpaeT-
Csl Che3IMTh Ha Jlady. B TexcepBrce BEPOSITHOCTh PEMOHTA UX aBTOMOOMJIS
onpeaenstoT, kak 50/50 — mubo moaBe3yT 3amyact, 1u60 HeT. Camu 4iie-
Hbl ceMbu KIMMEHTHEBBIX OILICHMBAIOT IIAHCHI Ha PEMOHT OoJjiee peanu-
CTUYHO, MMOATOMY OHH TUTAHMPYIOT JOOUpPAThCS 10 Aa4M OOIIECTBEHHBIM
TpaHcnopToM. Ilpuyem TeM TpaHCHOPTOM, KOTOPBIMA IOJOWIET NEPBLIM,
MOCKOJIBKY BECh TPAHCIIOPT XOJWT C OJIMHAKOBBIM MHTEpBasioM. HaiiTu Be-
POSITHOCTB TOTO, YTO ISl TOE3/IKK Ha Jady OyJeT 3aIeiCTBOBAH a) TOJIBKO
3JIEKTPOTPAHCIIOPT; 0) TOIBKO TPAHCTIOPT HA OEH3WHOBOM TOILIHBE.

21. BceM 1enbIM 4KciiaM OT €IMHUILIBL 10 N IPUIUCAHbI BEPOSTHOCTH,
IPONOPIUOHANIbHBIE 3TUM YuciaM. HailTu 3Tu BEpOATHOCTH.

22. Ilposenennsiit B ssuBape 2010 r. McciaenoBaTenbCKuM IIEHTPOM pe-
KPYTUHTOBOTO mopTtaia SuperJob.ru ompoc Ha Temy «Kak Bbl cumraerte,
JUTsl TOTO YTOOBI BBIE3)KaTh Ha JOPOTY, JOCTAaTOYHO JIU MPOUTH Kypc 00yue-
HUS B aBTOILLKOJIE 7 1Al CIAEAYIOIINE Pe3yJIbTaThl.

3aTpYAHAKCH OTEETUTD

HeT, noMKMMO aBTOLKONbI B HeHWmHbI
HeobxoaMmbl
T My HUMHBI
AONOAHHUTENBHBIE
MpaKTMYECHME 3aHATHA M Bce

[a, aBTOWKONB BNOMHE
AOCTAaTOYHO

-

-

0% 20% 40% 60% B80% 100%
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Crny4aitasiM 00pa3om O0bLT0 BbIOpaHo 4 yenoBeka. HallTu BeposSTHOCTh
TOT0, YTO MOJOBUHE OMPOIICHHBIX JOCTaTOYHO ABTOIIKOJbI, a JApyras mo-
JIOBMHA OMPOIICHHBIX HYXIAETCS B JOMOJHUTEIbHBIX MPAKTUYECKUX 3aHs-
Ttusix. HaliTu 3Ty ke BEpOSATHOCTH, €CIAM M3BECTHO, YTO BCE OMPOLICHHBIC
OBLIM a) MY)KYUHAMU; 0) KCHIIMHAMMU.

23. Ha GounpIioii yiauIiie pacroiaoKeHbl OUH 3a IpyTruM 2 cBeTodopa.
Kaxxaplif 13 HUX YCTPOEH TakK, 4YTO IMPOMEXYTOK BPEMEHH, KOrJa B HEM TO-
PUT 3eJIeHBIN CBET, cocTaBisieT 2/3 Bcero BpeMeHH padboThl cBeTodopa. AB-
TOMOOMJIMCT 3aMETHJI, YTO KOT/Ia OH, JBHUTasCh C OOBIYHOH CKOPOCTHIO,
poe3KaeT Ha 3eJICHbIN CBET MEePBOro CBETO(Opa, TO B TPEX CIydasx U3 de-
ThIpeX BTOpo cBeTodop ero He 3ajaepxuBaeT. [lycTh aBTOMOOMIIUCT MpPO-
CKOYMJI TIEPBBIA CBETOGOp MpHU KpacHOM cBeTe. UeMy paBHa BEpOATHOCTH
TOTO, YTO U HAa BTOPOM OyJIeT rOpeTh KPacHBIM CBET?

24. HekoTopoe cOObITHE MOXKET MPOU30MTHU B JIFOOOM U3 JHEN HEeAenu
C OJJMHAKOBBIMHM BEPOATHOCTAMH. PaccMoTpuM 711 IprMepa BCEM H3BECT-
HOE€ M HE CTOJIb YacTOe COOBITHE — MMPOBEPKY JABIMOXOJIOB B KBapTUpax (Miu
BHEIIJIJAHOBOE OTKJIIOYeHHUEe ropsdeii Bozwl). Ilpenmonaraercsi, 4To JEHb
POBEPKU JABIMOXOJIOB BHIOMpPAETCS CIIy4alHO U 3aKOHOMEPHOCTH TYT HET
Hukakoi. [lycTs nmocnennue 12 mpoBepok NMpUXOaUIUCh JIMOO Ha BTOPHU-
KH, 1100 Ha yerBepru. Corjacyercs JiM 3TOT clydad ¢ HallUM MPEaArnoJio-
KEHHUEM O TOM, YTO COOBITME MOXKET PaBHOBEPOSTHO CIYUYUTHCS B JIHOOOH
JIeHb HEJICIIH.

25. B ycrnoBusx npeapiayiiei 3a1aul MpOBEPUTH BEPOATHOCTh TUIIO-
Te3bl O PABHOBEPOSTHOCTU OCYIIECTBIICHUSI COOBITHS B JIFOOOM J€Hb HEJle-
7y, ecu 1ipy 12 ocylecTBiIeHUAX cOObITHE HU pa3y HE MPOU3OIII0 B BOC-
KpECeHbeE.

26. 3a0aua o xouxypenyuu. B Banny, rae comgepxarcs 3 puiobl A, B u
C, BpeMst OT BpeMeHH MOMEIIA0T Kycouku nuiiu. Kaxknpii pa3, koraa opo-
caloT KycOYeK, pblObl KOHKYPUPYIOT 3a Hero. JlomycTum, 4To 3a IJIuTeNb-
HBIH MepHroJi HAOMIOeHUs ObLIO YCTaHOBJEHO, yTO0 A uiau B moOuBammch
ycrnexa B Teuenue 1/2 Bpemenu, a A wiim C B Teuenue 3/4 Bcero BpeMeHH
HaOmoneHus. a) KakoBa BEpOSITHOCTH TOTO, YTO JOOMBAETCS ycIexa phlda
A?06) Kakas ppi6a HakopMJjIeHa JTydIlie BCeX?

27. CTyIeHT ciaeT 3K3aMeH JI0 MepBOM YIOBIETBOPUTEILHON OIEHKH,
HO He Oonee 3 pa3. BeposaTHOCTH c1aTh SK3aMeH C MEePBOW MOMBITKH paBHA
0,5, co Bropoli nonbITkU (mocie Heyaapielics neppoit) — 0,7, a ¢ TpeTbei
— 0,8. KakoBa BepoaTHOCTh cAaTh s3k3aMeH? He cnath ax3ameH?
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28. Ha wuHTepHeT-caiiTax mpoBoauics onpoc Ha Temy: «lloyemy BbI
HE 3aHUMAETECh CIIOPTOM 7.

EHe noHWMaK, Kakaa oT 3Toro
nonb3a
EHeT epemeHn

ElleHwcE

OH-To Kak pas 3aHiMaCb

45%

25,3% - He TTOHMMAar0, KaKasi OT DTOrO I10JIb3a,

44,9% - HeT BpeMEHH,

25,2% - neHroCs,

4,6% - s1-TO KakK pa3 3aHUMAIOCh.

HaiitTu BEpOSITHOCTH TOrO, YTO TPU CIy4alHO BBIOPAHHBIX YEJIOBEKA
a) 3aHHMAalOTCS CIOPTOM; 0) HE 3aHMMAIOTCS CIIOPTOM H3-3a JICHHU, B)
OOJIBIIMHCTBO M3 HUX HE BUIUT B 3TOM IOJIb3bI; T) HE 3aHUMAIOTCS CIIOP-
TOM, TIPUYEM IO Pa3HbIM MPUUYUHAM.

29. Hessixopa aBTOOyCa B pelic MOXKET MPOU30UTH MO JIBYM HE3aBUCH-
MBIM TPUYUHAM. M3-32 HEUCIPABHOCTU aBTOOyca W, YTO CIAydaeTcs 3HAYM-
TEJIHHO peXe, U3-3a HeSIBKU BOJAUTENS Ha paboTy. BeposTHOCTH Heucmpas-
Hoctu aBToOyca paBHa 0,04, a mesBku Bogutens — 0,01. Haiitm BeposT-
HOCTh TOT0, YTO aBTOOYC B peiic HE BBIIET.

30. UuBecTop pemui BIOKUTh TOPOBHY CPEJCTBA B TPU MPEATPUITHS
npy yCJIOBHM BO3BpaTa eMmy uepe3 ompeneneHHbii cpok 150% ot
BJIO)KEHHOM CYMMBI KaXIbIM TpeAnpusaTHEM. BeposTHOCTh OaHKpOTCTBA
kakaoro w3 npeanpustuii 0,2. HaiiTu BeposSITHOCT, TOro, 4YTo IIO
WCTEYEHUHU CPOKA KPEIUTOBAHUS MHBECTOP MOJYYHUT OOPATHO MO KpalHEeu
Mepe BIOKEHHYIO CYMMY.

31. Mmeetcs 37eKTPONPUOOP, KOTOPBIM MOXET BBIXOAUTH M3 CTPOS
(meperopatb) TOJBLKO B MOMEHT BKiItoueHus. Eciin mpubop Brimrodancs k-1
pa3 W He Teperopes, TO YCAOBHAs BEPOSTHOCTh TOTO, YTO OH MEPETOPUT
npu K-M BKITIOYCHHMH, paBHA Ok. HailTu BEpOSTHOCTH TOTO, YTO a) MpUOOp
BBIICPXKUT HE MeHee 3 BKIIIOUEHHH; 0) mpuOOp BBIACPKUT He Oosiee N
BKJIIOUYCHHMIA; B) IPUOOP MEPETOPUT TOYHO TPU N-M BKIHOUYCHHH.
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3az[atm NOBBINICEHHOH CJI0KHOCTH
32. lokazath, 4T0 P(Ay -+ Ay) = P(A1)P(Ao|A) -+ P(Ax|dy -+ Ax_1) .

33. llokasate, uro P(AB)>1- P(A)/P(B).

34. Jloka3arb, 4TO €CJIM HE3aBUCUMEI COOLITHS A U B, TO HE3aBUCUMBI
coobitusi Au B, AuB, AuB.

35. Jlokazats, uto eciu P(A4)=0,9 u P(B)=0,8, To P(4 | B) > 0,875.

36. [Tocite 3x3aMeHa Ha CTOJIE MPENOJaBATENlS 0CTAI0Ch N 3a4ETOK TEX
CTYJIEHTOB, KOTOphIE He chaiu dk3ameH. KakoBa BepoOsSTHOCTH TOrO, 4TO,
Hayraj 3a0upas 3a4€TKH, XOTs OBl OJJUH CTYIEHT BO3LMET CBOIO 3a4YETKY?

TBopueckue 3axa4n

37. CTyneHT npuiien Ha 3k3aMeH, 3Has auinb 20 u3 25 BompocoB npo-
rpaMMbl. DK3aMEHATOp 3aJall CTyJIeHTy 3 Bompoca. HaliTu BeposiTHOCTH
TOTO, YTO CTYJEHT 3HAET Bce 3 BOMPOCa.

Pemure 3amauy qBymMs croco0aMu: UCTOJB3Ys KJIAaCCUUYECKOe Ompeie-
JIeHUE BEPOSITHOCTH U (POPMYJTY YCIOBHOM BEPOATHOCTH.

38. [lepedopmynupyiiTe 3a1a49y Ha YKa3aHHYIO TEMY H PEIINTE €€,
3amada. BeIyCKHUK By3a OIIEHMBAET CBOM IIAHCHI OBITH MIPUHSATHIM Ha pa-
ooty B rockommanuio B 0,6, a B yactayro — 0,5. HaliT BepoITHOCTH TOTO,
YTO BBIMYCKHHUK OyJET IPUHAT Ha padoTy.

Tema: TeopeMa YMHOKEHUS BEPOATHOCTEN.

39. ChopmynupyiiTe 3amady MO HMCXOAHBIM JIaHHBIM Ha yKa3aHHYIO
TEMY U PEIINTE ee.

Hcxomnbie nannaeie. CO0# B pabore MoOuabHOTrO Teaehona B 70% ciaydaeB
MPOUCXOAMUT MO MPUYWHE MJIOXOW CBsI3U, B 25% — M3-3a TEXHUYECKOW He-
UCIIpaBHOCTH TenedoHa, B 5% — 1u3-3a BUPYCOB.

Tema: Teopema CIIO)KEHUST BEPOSTHOCTEH.

40. ChopmynupyiiTe 3agady MO MCXOJHBIM JaHHBIM Ha yKa3aHHYIO
TEMY U PEIINTE ee.

Ncxonnbie nannbie. M3 20 cTyeHTOB IpyIinbl 6 CTYIEHTOB MPEANIOYUTAIOT
MOYTOBBIE YCIIyTH HA WWW.Mmall.ru, a octanbHbie — WWW.yandex.ru.
Tema: TeopeMa YMHOXKEHHUS BEpOSTHOCTEH.
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dopmyna NnonHON BEepPOATHOCTM.
®opmyna baneca

Kntouesvie cnosa. nonnas epynna cobvimuil, (popmyna NOaHOU 6eposmHO-
cmu, anpuopHas 6eposiMmHOCMb, ANOCMeEPUOPHAs BePOSIMHOCb, opmyna
baiieca.

CoOwitust Hi, Hy, ..., H, Ha3BIBAIOT noHOU epynnoii cobbimutl, €CIIH
a) oHu HecoBMeCTHBI: HiH, = @ npui #j,i,j=1..n;
0) MOKPBIBAIOT BCE MPOCTPAHCTBO 3JIEMEHTAPHBIX UCXOJIOB:

Hi+ H+ ...+ H, = Q.

[TycTh coObITHE A MOXKET HACTYIHUTh IPU YCIOBUH IOSBJICHUS OJIHOI'O
u3 cooeituii Hy, Hy, ..., Hy (puc. 1, ¢.34). BeposaTHOCTb COOBITUS A MOXKHO
HaWTH TI0 CIeayIomen dhopmyie.

n

Dopmyna nonnoi eeposmuocmu’ P(A) = Y P(H;)P(AH;).

i=1

ITockonbKy 3apaHee HE M3BECTHO, Kakoe W3 coOwiTuii Hy, Ho, ..., Hy
IPOU30MIET, TO STU COOBITHS MPUHATO HA3BIBATH TMIIOTE3aMHU 10 OTHOILIIE-
HUIO K COObITHIO A. ['MmoTe3sl u coobiTue 4 n300pakeHsl Ha puc. 1.

besycnoBable BeposTHOCcTH P(H;) TpaKTyIOTCs Kak doonvimusie (anpu-
OpHble) Be POSATHOCTH THIOTe3. JomycTtuM, coObiTHe A OCYIIEeCTBUIIOCH.
KakoBa nocreonvimnas (anocmepuopnas) BEpOSTHOCTH OCYIIECTBIICHUS

runotre3sl H,
/

Puc 1
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pH YCIOBUH, YTO coObITHE A nMeno mecTo? OTBET naet ¢popmyna baiieca:
P(H;)P(AH;)
P(A)

P(H;|4) =

n

rae P(4) =Y P(H{)P(AH;) — dopmyna noaHoi BEpOsSTHOCTH.
i=1

Ha puc.1 n3o0pakeHbl OCHOBHBIE (DOPMYJIBI 3TOTO pa3fena.

Monnas 2pynna cobbimutl Hy, Ha, ..., Hn,
ecnu

a) oHM HecoBMecTHbl: HiHj =npu i #j i, j=1..n
6) Hi+Ho+ ...+ Hy, =Q

5

P(H1)+P(H2)+ ... +P( H, )=1

4]

4 . \
@opmyna nosiHoll eepossmHocmu

P(4) = Zﬁl P(H;)P(A/H;)
i=1
"

Popmyna baleca A
P(H;)P(AH;)
PUHID=" pia)y

rae P(4) = > P(H;)P(A[H,)

\_ - J

Puc.1
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Ilpumepot peutenua 3a0au

Ipumep 1. Yacel, OTHOCSIIMECS K CETMEHTY OIO/KETHBIX MOJIC-

Jiel, MOCTYIal0T B Mara3uH ¢ Tpex 3aBojioB. 3aBoj | mocraBiser 35% Bceit
npoaykiuu, 3aBoj || — 45% wu 3aBox |1 — 20%. Jlons GpakoBaHHOM IMpoO-
TYKIIMU COCTABIIAET IJII HUX COOTBETCTBeHHO 6%, 4% u 7%.
a) KakoBa BEpOSTHOCTH TOr'0, YTO KYIUICHHBIC Yachl OKa)XyTCs OpakoBaH-
HBIMH?
0) KymieHHble 4achl oKa3aluch OpakoBaHHbIMU. KakoBa BEpOSTHOCTb TO-
r'0, YTO 3TH YacChl MPOU3BEICHBI 3aBOJOM | ?

Pemenue. [IpeacraBum ncxoaHbie JaHHBIC B BUJIEC TaOJIHIIBI.

3aBoa | | 3asox Il | 3aBomg I1
Hounst nponykiuu | 35% 45% 20%
Bbpak (%0) 6% 4% 7%

a) [Tyctb A = {4acel OpakoBaHHbBIC},

H; = {4acel mpou3sBeaeHbI 3aBoIOM |},

H = {4acel mpou3sBeaeHsl 3aBojioM |1},

H3 = {gacel npousBeneHsl 3aBoaoM |11} .

CoOwbitusa Hy, Ho, H3 00pa3yloT MOJHYI0 TPyNIy COOBITHH, T.K. Yachl
MIPOU3BOJIATCS TOIBKO OJHUM 3aBojaoM. [Tockonbky m0s 3aBoja | B accop-
THMEHTe MarasuHa (JjIs OrOJDKETHBIX YacoB) cocraBisier 35%, To Oe3yc-
JIOBHasI BeposiTHOCTH paBHa P(H;) = 0,35.

Amnanoruuno, P(H,) = 0,45 u P(H3) = 0,20.

3aBox | mpouzBoaut 5% Opaka, clieIoBaTeIbHO, BEPOATHOCTh Clydai-
HO BBIOpaTh OpakOBaHHBIC Yachl P YCJIOBHH, YTO OHH MPOM3BEICHBI 3a-
BojioM |, paBua P(4|H,) = 0,06.

P(A4|H2) = 0,04 u P(4|H3) = 0,07.

[Tpumensist hopMyITy OJHOM BEPOATHOCTH, MOJTydaeM

P(A4) = P(Hy) P(4|Hy) + P(H>) P(4|H>) + P(H3) P(4|H3) = 0,35°0,06 +
+0,45-0,04 + 0,20-0,07 = 0,053.

0) BepositTHOCT TOro, 4TO OpaKOBaHHBIC YaChl MPOM3BEJCHBI 3aBOJOM |,
Oynem uckath 1o ¢hopmyie baiieca:
P(H1)P(AlH;) _ 0,35-0,06

PUIA) = P(A) 0,0495

=0,396.

IIpumep 2. ImeroTcs 2 ypHbl, coaepxaiiue Oeble U YepHble 1ia-
pbl. B nepBoil ypHe — 3 OeblX ¥ 2 4epHBIX 11apa, BO BTOPO — S OenbIx U 6
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YEpHBIX MApPOB. M3 epBoi ypHbI Hay1a4dy U3BJIEKAETCs AP U NEPEKIaabl-

BaeTcs BO 2 ypHy. 3aTeM U3 BTOPOW YpHBI HayJauy M3BJIEKaeTcs miap.
HaiiTu BepossiTHOCTH TOT'0, UTO W3 BTOPOM YPHBI BEIHYJIM OCNBIN 1I1ap.
Pemenue. IlpeacraBum ycnoBHe 3aiayd B BUJIE CJIACIYIOLIEH CXEMBI

(puc. 2).

| ypHa Il ypHa

30U 24 50 u 64
1 map

\/‘

167
Puc. 2

OTta 3a1a4a perraeTcs o GopmyJie MoJTHOU BEPOSITHOCTH.

A ={wu3 ypusi || BeIHYIM Oenblii 11ap} .
Mpbl He 3HaeM, KakoH Iap MepesioKUiIN U3 MEpBOH YpHBI BO BTOPYIO, IO-
3TOMY 3a F'MIIOTE3bl BO3BMEM CIICIYIOIINE COOBITHSI.

Hy ={u3 ypusl | B ypuy |l nepenoxuiu Oenblii map} u

H, ={u3 ypusl | B ypHy || mepenoxunu yepHbIii 1map} .

BepositHocTh U3 ypHbI | BBIHYTH Oenblii map paBHa P(H;) =

olw

, a uep-
. _ 2 .
Hei — P(H>) = = VYcaoBHas BEpOATHOCTh BBIHYTH U3 YpHBI || Oenblit miap,

€CJI MBI TIOJIOKUJIN Tyna Oenblid miap, paBHa P(4|Hy) = 1—62 Ecau xe B yp-

Hy || MBI TOJOXKMM YepHBINA 1ap, TO BCETO MIApoB B ypHE ctano 12, a Oe-
JBIX IAPOB OCTAIOCH MPEXHEE KOIN4ecTBO — 5 mapos. [ToaTomy

_ 5
P(4|H>) = T
P(A) = P(Hy) P(A|Hy) + P(Hy) PUIH) = > - S+ 2. 2 = 1

5 12 5 12 15

Ipumep 3. Tpu crpenka nmpousBeIn 3alll, MPUYEM TOJIBKO OJHA
MyJs NOpa3wjia MUlleHb. HalWTh BEpOATHOCTH TOrO, YTO IMONAI TPETUU
CTPEJIOK, €CJId BEpPOSATHOCTH NOMNAJaHUsI MEpPBbIM, BTOPbIM H TPETHUM
cTpenkamu cootBeTcTBeHHO paBHbI 0,6; 0,7 u 0,4.
Pemenwue. [Tycts A = { 0IMH CTPEIOK TOMAJ B MUIIICHb} .
B xadecTBe rUmoTe3 BO3bMEM CIIEIYIONINE COOBITHS
Hy = {Tpetwnii cTpenok monai B 1iejb} 1
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H, = H; ={rpetuii cTpenok npoMaxHyJcs}.
ITo ycnouto, P(Hy) =04u P(H,) =1-P(H,)=1-0,4=0,6.
CoObitne { A|H1} o3HadaeT, 4TO OBLIO OJHO MOMAJaHKE B MHUILIEHB, IPUYEM
nonajn Tpetuil crpesiok. CieaoBaTeIbHO NEPBBIA U BTOPOW CTPEIKH IMPO-
MaxHYJIMCh M, UCIIOJIb3Ysl TEOPEMY YMHOXCHHUS JIJIsl HE3aBUCHUMBIX COOBI-
i, noayuaem P(4|H;) =P(1é¢2 )=(1-0,6)(1-0,7) =0,12.

Haiinem ycnoBayto BepositHocTh P(A4|Hy). Cobwitue { A|H,} o3Hauaer,
YTO B MUIIIEHb MOMAJ OJMH CTPEJIOK, IPUYEM TPETHH CTPEJIOK MPOMaxHYJI-
cst. DTO O3HAYaeT, uTo JUOO MEePBBIH CTPEIIOK MOMa U BTOPOU MPOMaxXHYJI-
csl, TMOO MEPBBIM CTPENIOK MPOMAaXHYJICS M BTOPOM CTpesok momnai. Toraa

(anamornuno 3anaue 2, 8§ 2).
P(A|H,) = P(1u2um1u2) =0,6: (1-0,7) + (1-0,6) - 0,7 =0,46.

[Tpumensia popmyiy baiteca, monyudaem
PHYP(AH) _  04.012  _ 4 _, .
P(A) 04-012+0,6-046 27 =

Takum o6pazoMm, ¢ BepossTHOCTHIO 0,15 MOXXHO 0XUJaTh, YTO B MHU-

P(H)|4) =

LIEHb NIONAJl TPETUM CTPETIOK.

Koumponwvusie 6onpocwi
1. KakuM yclnoBHSIM JIOJKHBI YAOBJIETBOPSATH COOBITHS, COCTAaBJISAIOLINE

MOJIHYIO TPYIIITY ?

2. B xakux ciydasx ucnoJib3yercs popmyJia MojHONH BEpOATHOCTHU?

3. B kakux ciaydasx ucnonn3yercs ¢popmyia baiieca?

4. B uem paznuune MKy alpUOPHOUN U allOCTEPUOPHON BEPOSTHOCTHIO?.
5. Kak cBs3aHbl Mexly co0oil popmyJia MOJHON BEpOATHOCTH U dhopmyia
baiieca?

3agaun Kk § 3

3agavu 3JIeMEHTAPHOTO0 YPOBHS
1. Vkaxwure, kakoii HaOOp COOBITHUI HE SABISIETCS MOJHOW T'PYIIION CO-
OBITHI.
a) P(H,) =0,2, P(H>) =0,6, P(H3) =0,6;
6) P(H]_) :0,3, P(Hz) 20,5, P(H3) 20,2;
B) P(Hl) :O,l, P(Hz) 20,4, P(Hg) 20,2.
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2. Cobobitus  H,, H,, H3, H, 00pa3yloT MOJIHYIO TPYINY COOBITHIA.
Harigure P(H3), ecau P(Hi+ Hy+ Hy)=0,7.
a) 0,2;6) 0,3; B) 0,7.

3. 15t mpoBepKM KayecTBa MPOAYKIIMHU BbIOpanu 3 neTaju.
H; = {Bce neranu kayecTBEHHbIE} ,
H, = {onna OpakoBaHHas JeTalib},
H3 ={ nBe OpakoBaHHBIE JCTAIH} .
VYkaxute runoresy H, koTopas JOMOJHIET HA0OOp COOBITUM 1O MOJHOM
IPYTIIBL.
a) H = {Bce meranu OpakoBaHHBIC},
0) H = {xots Obl 1Be neTaiv OpakOBaHHbIE},
B) H = {Tpu neranu OpaKkoBaHHbBIC} .

3agavu 0a30BOro ypoBHs

4. N3BectHO, 4yTOo 96% BBIMyCKaeMOW MPOAYKIIUHU YAOBJIETBOPSET
CTaHAApTy. YMPOUIEHHAs CXeMa KOHTPOJs MNPU3HAET MPUTOJHON CTaH-
JapTHYIO npoaykiuio ¢ BepositHOcThio 0,98 m Hectangaptayro —  0,05.
Onpenenutb BEPOATHOCTh, YTO H3JENIKE, MpOIIeaiee YNPOUICHHbIM KOH-
TPOJIb, YAOBIETBOPSIET CTAHIAPTY.

5. PoccusnHe kpaitHe OTpUIIATEIbHO OTHOCSITCS K MCIIOJb30BAaHUIO B
npoaykTax nmutanus MO — reHHOMOAM(PUITMPOBAHHBIX OPraHW3MOB (OT-
poc nopraiia SuperJob.ru, sHostops 2009 r.). [Tprdem »KEHIUHBI B ’TOM BO-
poce HEMHOTO 0oJiee KaTeropuyHsl, ueM Myx4uHbl (60% u 57% cooTBeT-
CTBEHHO). Jl0oJIsI ONpPOIICHHBIX, KOTOPhIE XapaKTEPHU3YIOT CBOIO IMO3HIIHIO,
KaK «CKOpee OTpHIaTeIbHO», paBHA 25% (Myx4uHbl) U 27% (KESHIIIUHBI).
HaiiTu BeposITHOCTh TOT0, YTO CJIy4allHO BHIOPAHHBIN YETOBEK OTHOCUTCS K
ucnoib3oBanuio 'MO a) kpaliHe oTpHIIaTeIbHO; 0) CKOpee OTPHUIATEIIbHO.
Cuurats, 9ro MyxuuH — 46%, a xeHiuH — 54%.

6. B marasune npopaercs 4 mozaenu yrrora. BeposTHOCTH TOro, 4rTo
OHM BBIJIEp)KAT TapaHTUUHBIA CPOK, cooTBeTcTBeHHO paBHbl: 0,91; 0,95;
0,9; 0,94. HaiiTu BEpOSITHOCTh TOTO, YTO B3SATHI HayJady YTIOT BBIAEPKUT
rapaHTUNHBIN CPOK.

7. B mpomaxxy moOCTyINarT TEJIEeBU30Phl C TpeX 3aBojoB. [Ipomykims
NepBOro 3aBoja coAaepkut 4% TeleBU30pPOB CO CKPBITHIM J1e(EKTOM, BTO-
poro — 3%, tperbero — 2%. 1) KakoBa BepOSTHOCTh IPHOOPECTH HEHUC-
npaBHbIN TeneBU30p, eciid B Marazud noctynuio 30% TeneBu30poB ¢ nep-
Boro 3aBona, 20% — co Broporo u 50% — ¢ Tpetbero. 2) KymieHHsii Tene-
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BU30p OKa3ajcsi HEUCHpaBHbIM. HalTh BEpPOATHOCTH TOTO, YTO ITOT Teje-
BH30p MPOMU3BEIEH a) MEPBLIM 3aBOAOM; 0) BTOPBIM 3aBOJIOM.

8. BeposiTHOCTh OMaaHusi B MULLIEHb MPU OJIHOM BBICTpENE JJIs mep-
Boro crpenka paBaa 0,7, a nist Broporo — 0,6. 1) Haiitu BeposATHOCTH TOTO,
YTO CIIy9aiiHO BBIOpaHHBINA CTPEJIOK MONaaAeT B MUIIeHb. 2) CiaydaiiHO BBI-
OpaHHBIN CTpENOK momnan B MullieHb. HailTu BeposITHOCTH TOTO, UTO CTpe-
JISLJT TIEPBBIN CTPEJIOK.

9. Hekoropoe 3aboneBanue, BcTpevatoieecs y 5% HaceneHus, ¢ Tpy-
JIOM nojjiaeTcs auarHoctuke. OauH rpyObIii TECT Ha 3TO 3a00JIeBaHUE JaeT
HOJIOXKUTEIbHBIM pe3yabTar (yKa3pIBacT Ha Haaudue 3a0oneBanus) B 85%
ClIy4aeB, KOTJia MalMEHT JeicTBUTENbHO OoneH u B 10% ciydaeB, korma y
nalyenTa HeT 3Toro 3adoneBanus. [IycTh i1 KOHKPETHOTO MaueHTa dTOT
TECT JaeT MOJOXKHUTEIbHBIH pe3ynbTar. KakoBa BepOsSTHOCTh, YTO y HETO
JNEeWCTBUTENBLHO €CTh 3a00JieBaHKe?

10. BeposITHOCTh TOr0, YTO HOBBIA TOBap OYJAET MOJb30BaTLCS CIIPO-
COM Ha PBbIHKE, €CJM KOHKYPEHT He BBIYCTUT B MPOJaXy aHAIOTHYHBIN
npoaykrt, paBHa 0,67. BeposTHOCTh TOro, 4To TOBap OYJET MOJb30BaThCS
CIIPOCOM Ha pPbIHKE MPU HAJIMYMM HA PBIHKE KOHKYPUPYIOLIEro TOBapa,
paBHa 0,42. BeposiTHOCTh TOro, 4TO KOHKYpHUpyoias (pupma BBITYCTUT
aHAJOTMYHBIM TOBAap Ha PHIHOK B TEUEHHE MHTEPECYIOUIEro Hac Mepuoja,
paBHa 0,35. Uemy paBHa BEpOSITHOCTh TOT'O, UTO TOBAp OyJAE€T UMETh yCIeX?

11. OO6bryHO Oser naput TaTbsiHE K KaXAOMY MpPa3gHUKY OYKET IiBe-
ToB. B 30% caydaeB — wu3 reo3auk, B /0% cinyudaeB — u3 po3. B 3umHUMI
nepuos OyKeT U3 po3 MOXKET MPOCTOSATh Hedento ¢ BeposTHocThio 0,4, a
OykeT u3 rBo3iuK — ¢ BeposTHocThio 0,9. TaThsiHa coobmuna Onery, 4To B
3TOT pa3 OyKeT MpoCTosi Lenyto Heaento. Kakue 1BeTsl Hanboliee BeposT-
HO OB MOJAapPEHBI?

12. Onpenensisi CBOM TJIaBHBIA CTUMYI K pabote, 39% MyxuuH u 54%
KEHIIIUH MPU3HAIOT, YTO JIy4llle BCEro K paboTe MX CTUMYJIHUPYET MOoXBaia
HadajbcTBa (ompoc Superdob.ru, 16.02.2010). YuuThiBas, 4To A0S JKEH-
uH cocTaBisier 55,8%, HalTH BEpOATHOCTH TOrO, YTO CIIy4allHO BBHIOpaH-
HBIM YeJIOBEK TaK )K€ CUUTAET MOXBaTy CAMbIM J€HCTBEHHBIM CTUMYJIOM.

13. J/IBe MamMHUCTKY TeYaTajd PyKONHUCh, IOCMEHHO 3aMEHsS JAPYT
npyra. IlepBas B koHe4HOM HMTOre HamedaTana 1/3 Bcel pykomucH, a BTO-
pas — ocTaibHYIO 4acTh. [lepBas MammHUCTKA AeIaeT OMUOKH C BEpOST-
HocThio 0,15, a BTOopas — c BepoarHoctbio O,1. [Tpu npoBepke na 13-ii
CTpaHuIle OOHapykeHa omnOKa. HaliTu BEpOATHOCTH TOTO, YTO OMIMOJIACH
nepBasi MalllMHUCTKA.
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3agaum cpeaHero ypoBHs

14. Cpenu aetajel, MOCTYIMAONIMX Ha COOPKY € MEPBOTO CTaHKa, Opa-
koBaHHbIMHU siBIIsTIOTCs 0,1% nmeraneit, co Broporo — 0,2%, ¢ TpeTbero —
0,5%. [Ipon3BOANTEILHOCTH CTAaHKOB OTHOCATCS Kak 4:3:2 COOTBETCTBCH-
HO. B3dtasd Haynauy Jeranb OKa3ajlach CTaHAAPTHOM. HalWTu BEpOATHOCTH
TOTO, 4TO 3Ta JIeTallb OblJIa U3TOTOBJIEHA HA 3-M CTaHKE.

15. JIns cmaum ’Kk3aMeHa CTyJaeHTaM ObLIO HE0OXOAUMO MOATOTOBUTH
30 Bompocos. U3 25 cryaenToB 10 moaroToBuiau Bce Bompockl, 8 — 25 Bo-
npocoB, 5— 20 BornpocoB, 2 — 15 BonpocoB. BeI3BaHHBIN CTYJIEHT OTBETHUJI
Ha IMOCTaBJIEHHBIN Bompoc. HailTu BeposATHOCTH TOTO, YTO OH MOATOTOBHII
BCE BOIIPOCHI.

16. Ha ogHOM npou3BOACTBE OBLIO YCTAHOBIIEHO, 4TO 3% paboyux siB-
JISIFOTCS AJIKOTOJIMKAMU € TIOKa3aTeNisIMU MPOTyJIOB BTPOE BhILIE, YEM y OC-
TaJbHBIX padounx. Ecnu ciiyyailHo BbIOpaHHBIA pabo4Mili OTCYTCTBYET Ha
pabote, TO KaKoBa BEPOSITHOCTh TOT'0, YTO OH AJIKOTOJIUK?

17. YtoOwl y3HaTh, KaKk HM30UpaTeIu OTHOCSATCS K JESITEIbHOCTH Ha-
poaHoro aemyrtara A, uccieaoBaTelid OOUIECTBEHHOIO MHEHHUs BblOpaiu
JUisi onpoca Tpu ropozaa. B mepsom ropone npoxkuBaer 50 000 uzbupare-
neit, Bo BTopoMm — 150 000, B Tpethem — 500 000. Okazanock, 4To B IEPBOM
ropoje aenytata noaaepxxuaoT 10% uzdupareneii, Bo BtopoMm — 30%, B
tpetbeM — 70%. HaliTu BeposITHOCTh, YTO HayJaudy BbIOpaHHBIN M30Mpa-
TeJb, MPOKUBAIOLIUN B OJTHOM M3 ATUX TPEX TOPOIOB, MOAAEPKUBACT Jie-
nyTata A.

18. BepossTHOCTH TOTO, YTO CIy4ailHO BBIOpAHHBIA MY>XYMHA HWMEET
npoOJemMbl ¢ cucteMor KpoBooOparmieHus, pasHa 0,25. Myxuuna, umero-
M Takue TpoOJeMbl, SBIAETCS KypUJBLUIMKOM B JBa pa3a daile, 4eM
MY>K4YHMHA, Y KOTOPOTO HET MpoOJieM ¢ CUCTEMOM KpoBooOpareHus. Yemy
paBHA BEPOSATHOCTH TOTO, YTO MY>KYMHA, KOTOPBIH KYpHUT, UMeeT MPoOIeMbl
C CUCTEMOU KpOBOOOpaIIeHHs ?

19. BeposTHOCTh TOManaHus B MWIICHb MPH OJHOM BBICTpENE s
nepBoro crpenka paBHa 0,7, a aus Broporo — 0,6. 1) Haiitu BeposiTHOCTB
TOTO, YTO CIIy4ailHO BBIOPAHHBIM CTPEJIOK JIBa pa3a MOJAPs/ MOMaaeT B MU-
mieHb. 2) CiaydaliHO BBIOPAHHBIN CTPENIOK JBa pa3za MOJAPs Monajl B MH-
weHb. HalTu BEpOSATHOCTH TOTO, UTO CTPEJISII NIEPBBIN CTPEIOK.

20. IMponomxenue [Mpumepa 7 (81) u 3amaun Ne20 (82). Cembs Kiu-
MEHTBEBBIX COOMpaeTcsi Che3IUTh Ha Javy. B TexcepBuce um mooOewliaiu
OTPEMOHTHPOBaTh UX aBTOMOOMIb ¢ BepossTHOcThI0 50/50. B cembe K-
MEHThEBbIX Tpoe nereil. Ctapiuii cbiH Bacunuii He JIFOOUT €31UTh Ha Ja-
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gy. [loatomy, korma cembsi n10OMpaeTcss Ha Jady OOIIECTBEHHBIM TpaHC-
IIOPTOM, TO B KaXJIOM YETBEPTOM Ciydyae Bacwinil HaXoauT «BO3MOXK-
HOCTB» MOTEPAThCA MO Jopore. HailTu BEpOSATHOCTH TOrO, YTO CEMbS B
MOJIHOM COCTaBe Jo0epeTcs Ha avy.

21. PaGounit 0OCIy>KMBaeT TPU CTaHKA, HA KOTOPBIX 00pabaThIBAIOTCS
OJIHOTHUTIHBIE AeTanu. BeposaTHocTs Opaka 1j1s nmepBoro ctanka papHa 0,02,
BToporo — 0,03, tperbero — 0,04. OGpaboTaHHbIE AeTalN CKIAIbIBAIOTCS B
onuH K. [Ipon3BOAUTEIHFHOCTh IEPBOIO CTaHKA B 3 pa3a OOJbIIIE, YeM
BTOPOTO0, & TPETHETO B 2 pa3a MEHbIIIe, 4eM BToporo. OnpenenuTs BeposT-
HOCTb TOrO, YTO B3siTasg Hayjady JeTaib OyaeT oOpadoTaHa Ha TPEThbEM
CTaHKe, €CJIM OHA OKa3ajlach OpaKOBaHHOM.

22. Kommnanus BiajaeeT 3 JIETKOBBIMH U 19 rpy30BBIMU aBTOMOOWIISIMH.
BeposiTHOCTh MOJIOMKHM JIETKOBBIX aBTOMOOMIeH paBHa 0,2, a TPy30BBIX —
0,4. Haiitu BeposITHOCTH TOr0, YTO HE MOTpedyeTcs YyClIyr aBTOCEpBUCA
1) ogHOMY CiydaliHO BBIOpAaHHOMY aBTOMOOWIIIO; 2) IBYM CIy4aliHO BBbI-
OpaHHBIM aBTOMOOUJISIM.

23. CornacHo omnpocy MccnaenoBarenbckoro 1eHTpa peKpyTUHIOBOTO
noptana SuperJob.ru (maii 2009 r.) >KeHIIMHBI, 3aHUMAIOIIKE PYKOBOJIS-
HIMe JOJDKHOCTH, Yalle MYXYUH-PYKOBOJMTEJEH, CUMTAIOT, YTO Kapbep-
HBIM POCT mojaphiBaeT 310poBbe (38% nporuB 32%). B To Bpems kak o mo-
JIO’)KUTENIbHOM BIIMSIHUM Kapbepbl HA 3J0POBbE FOBOPST MPUMEPHO PABHBIE
KoJinuecTBa pecnoHAeHTOB — 45% wmyxuun u 44% >xeHmwuH. B omgHol
KOMIIAaHWU Ha PYKOBOJAIINX JOJDKHOCTSX 3aHSATHI 62 MY»XYUHBI U 25 KEH-
1uH. HaiiTu BeposATHOCTH TOTO, YTO JBa CIy4aliHO BHIOPAHHBIX PYKOBOIU-
TEJIS @) COIVIACHBI C MHEHUEM, YTO MHTEpecHas paboTa «ICUHT JIydlle JIko-
OBIX JIEKapCTB»; 0) MPUACP)KUBAIOTCS MTPOTUBOIMOIOKHBIX TOUEK 3PEHHUS.

24. BeposATHOCTh 0051 CTEKISHHBIX OaHOK MPU TPAHCIIOPTUPOBKE KOH-
cepBoB Ha aBToMammumHax paBHa 0,01, a mo »xene3Hoil gopore — B 5 pas
MeHble. OnpeaenuTh BEpOsITHOCTh TOTO, YTO Hay/aady B3siTas OaHKa Oka-
3ajach pa3OUTOM, €clu Ha aBTOMAIIIMHAX MEepPEBE3eHO KOHCEPBOB B 4 pasa
MEHBIIIE, YEM I10 JKEJIE3HOM JI0POre.

25. B ogHoit ypHe 2 6enbix U 3 4epHBIX Iapa, B Apyroil — 3 OenbiX u
HEW3BECTHOE KOJWYECTBO YEPHBIX IMapoB. M3 KakIol ypHBI HM3BJIEKACTCS
0 OHOMY ITapy. BeposTHOCTh M3BI€Yh U3 ITUX JABYX IIAPOB OCJIBIN HIap
paBHa 25/70. CkoJIbKO OBIJIO YEPHBIX MAPOB BO BTOPOH ypHE?

26. meetcs S ypH. B nepBoii, Bropoii u TpeTbeld HaxoasaTcs 4 Oenbix
U 6 YepHbIX LIapOB, B YETBEPTOM U MATOM ypHAX — MO 2 O€NbIX U 3 YEPHBIX
mapa. CiiyyaiiHO BbIOMpaeTcsl ypHa U U3 Hee u3BJekaeTcs 1map. Kakosa Be-
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POSITHOCTh, YTO BbIOpaHa IATas ypHA, €CJAM W3BJICUCHHBIN IMap OKa3ajcs
oepIM?

21. Kak yacto Bbl kypute?
(BLIMOM, maii, 2010 r.,%).
O6pazoBanue
Bapuant HayansHoe Cpennee | Cpennee He3axkonuennoe
oTBeTA Bee | umn  mmxe, | (ukona crieraabHoe | BhICIIee (He MeHee
HETIOJTHOE Win (TexHukym) | 3-X KypcoB By3a),
cpeaHee InTy) BBICIIICE
Onny nmauky B
JIeHb wim | 21 18 24 22 16
0oJibLIe
Heckoubko
curapet ot g 12 16 15 17
TH  KaXIbli
JeHb
Nuorpa  He-
CKOJIBKO ~ CH-
rapetr B Heyle- | 4 3 4 5 4
JI0 WK B Me-
CSIII
s opocui(a)
KypuThb U HE
Kypto  yxke | 8 12 6 8 9
Oonee 3 wme-
CSILICB
ol HAKOTAA HE | g 56 49 50 54
Kypui(a)

Ha npegnpustun tpyasrcsa 840 genoBek. M3 aux 140 yenoBek UMErOT
BEIcIIee oOpa3zoBanue, 550 — cpennee cnenuanbHoe, 100 — cpeanee u 50
YeJIOBeK HMMEIOT HadajabHOe oOpa3oBaHWe. PyKOBOACTBO, OECHOKOSCH O
3I0pPOBbE PAOOTHUKOB, PEIIWJIO BBISICHUTH MPHOIU3UTEIBHOE KOJIUYECTBO
Kypsamux. He Hazesch Ha MICKPEHHOCTh OTBETOB PAOOTHHKOB B CiTy4ae aH-
KETHOT'O OTpOca, PYKOBOJCTBO PELINJIO BOCIIOJIB30BATHCS BBIIIEC U3JI0KECH-
HbIM uccieaoBanrueM BIIMOM.

K xakuMm BbIBOJIaM MPUIIIO PYKOBOACTBO?

28. Nmerotest 2 ypHbl. B niepBoii 3 6enbix 1 4 4epHbIX 11apa, BO BTO-
poit — 2 Genbix U 3 yepHbIX. M3 mepBoil ypHBI NEPEIOXKUIN BO BTOPYIO 2
Iapa, a 3aTeM U3BJIEKJIU U3 BTOPOMl ypHBI OJiMH 11ap, OH oka3ajucs OesbiM.
Kaxkoii 11BeT nepenoeHHbIX 11apoB HauboJiee BeposiTeH?

29. B onHolt ypHe HaxoasaTcs 6 Oenbix U 4 yepHbIX 1apa, BO BTOPOH —
3 Oenbix U 2 yepHbix. M3 mepBoit ypHbI u3BiekaoT 3 mapa. Lllaper Toro
[[BETA, KOTOPbIE€ OKAKYTCA B OOJBIIMHCTBE, OMYCKAalOT BO BTOPYIO YpHY.
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[Tocne 3Toro u3 BTOPOM YpHBI BBIHUMAIOT 1ap. HaillTu BEpOATHOCTH TOrO,
YTO 3TOT MIap OEIBIM.

30. Beibupator O0ykBy u3 cinoB ['OJl. Ecnu BeIOpaHHO# oOKa3ajach
riacHas OykBa, TO BeIOMparoT 2 OykBbl u3 cioBa CAJl. Ecnu BeiOpaHa co-
riacHasi OykBa, BbIOMpaioT 2 OykBbl U3 cinoBa POM. KakoBa BeposTHOCTD
CJIOXHUTh U3 TPeX BHIOPAHHBIX OYKB TPEXOYKBEHHOE CYIIECTBUTEIHLHOE?

31. Ha npeanpustun padotarotr 10 pabounx mecroro paspsnaa, 15 pa-
004YuX MATOTO paspsAza U S pabounx 4eTBEepTOro paspsaa. BeposTHocTs To-
ro, 4TO W3JeiHe, W3TOTOBJIECHHOE PadOYMM COOTBETCTBYIOIIETO pa3psija,
oyner omoopeno OTK, paBHa, coorBerctBenno, 0,95, 0,9 u 0,8. Haiitu
BEPOSATHOCTh TOTO, UTO u3zAenue, npoepennoe OTK, Oyner onodbpeHo, npu
YCJIOBHH, YTO MPOU3BOAUTEIBHOCTh BCEX paOOUNX OJIMHAKOBA.

32. B xomnmemxe yuutcs N CTyASHTOB, M3 HUX Ha 1 Kypce yumtcss Ny
CTYJEHT, Ha 2-M Kypce — Ny CTyAeHT, Ha 3-M Kypce — Nz cTtyaeHT. Okasa-
JOCh, YTO M3 JBYX Hay/audy BbIOPAHHBIX CTYJIEHTOB OJWH CTYJIEHT yUHUTCS
nonpie. KakoBa BeposSTHOCTH, UTO 3TOT CTYACHT YUUTCS 3-i roa?

33. BepossTHOCTH TOro, YTO JIOCh NEPEHOCHT 3UMY, OLEHHUBAETCS B
80%, eciu j0ch 310poB, U B 30%, eciu jock OoseH. a) Eciau B monynsmun
oosbHbl 20% n0cel, TO Kakas 1015 OMYJISIUY TEPEHECET 3UMY ?

0) Eciu Bonku yousaror 80% 3mopoBbix u 70% OOJbHBIX JIOCEH M3
T€X, YTO HE BBDKHMBAIOT 32 3UMY, TO KaKylO J0JI0 YOUTbIE BOJIKAMHU 32 3UMY
JIOCH COCTaBJIAIOT BO BCEH MOMYJISALINU?

34. B crpaxoBOod KOMIAHMM H3yyajach BEPOSTHOCTH MOMaJaHUs B
aBapuio XOTsl Obl OJIMH pa3 B roj AJA Pa3IMYHbIX BO3PACTHBIX KaTEeropuid
BoauTenei. Pe3ynbTaThl nccneoBaHus MPUBEICHBI B Ta0JIHIIE.

BeposTHOCTb XOTA
Homep o
BospacT Boantens 6bl 04HOW aBapun
pynnol
B roj
1 no 25 net 0,15
2 oT 26 no 30 net 0,08
3 ot 31 pno 50 net 0,04
4 cTtapue 50 net 0,05

B ¢dupwme, 3anumaromieiicss rpy30mnepeBo3KaMu, padoTarOT BOJAUTEIH,
BO3pacT KOoTophix paBeH:. 19, 28, 46, 35, 32, 27, 32, 45, 51, 56. PykoBo-
JCTBO (DUPMBI UHTEPECYET, HACKOJIBKO BEJIMKA BEPOSITHOCTh TOTO, YTO BO-
auTenb (GUPMBI MONAAET B aBapuri0 XOTs Obl OJMH pa3 Ha MPOTSIXKEHUU Toa.

35. Bo Bpems ucnbiTaHuit OBUIO YCTAaHOBIICHO, YTO BEPOSITHOCTH 0€3-
OTKa3HOW paboThl mpubopa Npu OTCYTCTBUU MoBpexAeHui pasHa 0,99, npu
neperpese — 0,95, npu Bubpanuu — 0,9, npu Bubpanuu u neperpese — 0,8.
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Haiiti a) BepOsATHOCTh OTKa3a 3TOro Mpudopa BO Bpemst pabOTHI B KAPKUX
crpanax (BepostHocTh neperpeBa — 0,2, BuOpainuu — 0,1); 6) BeposSTHOCTD
OTKa3a 3TOro mpubopa B MepeaBuramoiieiics nadopatopun (BEpPOSTHOCTD
neperpea — 0,1, BuOpamuu — 0,3), eciin cuuTaTh MEperpeB W BHOPAIUIO
HE3aBUCUMBIMU COOBITHUSMHU.

3a1aum MOBBIIIEHHOM CJIOXKHOCTH

36. JIBe ypHBI coepkaT KpacHbIE U YepHbI€ LIaphl, HE pa3IuYMble Ha
olynb. YpHa A cogepxxut 2 kpacHblX W 1 yepHsiii map, ypaa B — 101
kpacHbii 1 100 uepHbix mapoB. Haynauy BeiOupaercsa onHa u3 ypH. Urpok
NOJIy4yaeT Harpaay, €Cjiv MpaBUJIbHO Ha3bIBAE€T YPHY MOCIE U3BJICUEHUS U3
Hee AByX wapoB. [locie u3BiedeHus: MEpBOro 1iapa U ONpeNesieHUs €ro
[IB€Ta UrPOK pellaeT, BEpHYTh JU B YPHY 3TOT IlIap Mepel BTOPbIM H3BIIE-
yeHreM. Kakoil 10mKHa OBITh CTpaTerusi, MaKCUMHU3UPYHOLLas MOJHYIO Be-
POSITHOCTh IPABUJIBHOTI'O OTBETA?

37. Tloptdens cTpaxoBiIMKa COCTOUT U3 HE3aBUCUMBIX PUCKOB, HE 00-
JaaolIUX MOCIeAeHCTBUEM. DTH PUCKH MOYKHO Pa3OUTh Ha JBa OJHOPOJ-
HBIX Kinacca: A u B; B kiacce A B 1Ba pa3a OoJibllie pUCKOB, Y€M B Kjlacce
B. Cpennee 4nciio cTpaxoBbIX CIy4yaeB B TE€UEHHUE roja AJisg OJHOTO pUCKa
u3 kiaacca A (B) paBuo 0,22 (coorBerctBenno 0,11). B Teuenue roma mo
Ka)XJIOMY PHCKY MOXET HACTYMUTbh TOJIbKO OJMH CTpaxoBoi ciydail. Cra-
TUCTUYECKUE CBOWMCTBA pachpeerneHus yuiepoa nocjae HacTyIUIeHHs cTpa-
XOBOI0 ClIy4asi IPUBEJEHBI B CIIEIYIOLIEH Ta0IuLE.

Pa3smep yuwepba BeposTHOCTb
Knacc A Knacc B
50 000 0,60 0,36
100 000 0,40 0,64

CyMmMapHbIil yOBITOK 3a JIBa T0Jla 10 HayAa4y BHIOPAaHHOMY PUCKY CO-
craBua 100 000. Haitnure BeposITHOCTh TOTO, YTO 3TOT PUCK MPUHATICKUT
Kyaccy A.

38. 3a HEKOTOPBIN MPOMEKYTOK BpeMEHH ameba MOXKET MOTMOHYTH C
BEPOSATHOCTHIO 1/4, BBIKUTH — C BEPOATHOCTHIO 1/4 M pa3euThes Ha JIBE —
C BeposATHOCThIO 1/2. B ciemyromuii Takoi e NPOMEXYTOK BPEMEHH C
KaXJ10M aMe00i1, HE3aBUCUMO OT €€ KIPOUCXOKICHUS», TPOUCXOTUT TO K
camoe. CKOJIbKO aMe0 M C KaKUMH BEPOSITHOCTSIMU MOXKET CYIIECTBOBATH K
KOHITY BTOPOT'O MPOMEXYTKA BPEMEHU ?
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TBopuyeckue 3axa4u

39. IlepedopMmynupyiiTe 3amady Ha yKa3aHHYIO TEMY M PCIIHTE ee.
3amaua. Tpu npyra c4uTaroT, 4YTO XOPOIIO 3HAIOT MPEAMET U BBICOKO OIle-
HUBAIOT CBOM IaHCH! c¢aath 3k3ameH: 0,7; 0,8; 0,9. Halimute BepoSITHOCTH
TOTO, 4TO dK3aMeH CAAAyT TOJBKO JABOE.

Tema: hopmyiia moIHON BEpPOSITHOCTH.

40. IlepedopmynupyiiTe 3a7a9y Ha YKa3aHHYIO TEMY M PEIIHTE €¢.
3agaya. Ha n1ByXx crankax oOpaOaThIBalOTCsS OJHOTHUIIHBIC JAeTanu. Beposr-
HOCTb Opaka Jj1s1 mepBoro cranka paBHa 0,03, a aiist Broporo — 0,02. O6pa-
OOTaHHBIE JETAIA CKIIAJLIBAIOTCS B OJJHOM MECTE, MpUYeM JAeTallei ¢ mep-
BOI'O CTaHKa IOCTYyTAaeT B JIBa pa3a OoJiblle, 4eM co BTroporo. KakoBa Bepo-
ATHOCTb TOT'O, YTO HayJa4y BbIOpaHHas AeTallb OyaeT OpakOBaHHOW?

Tewma: ¢popmyna baiieca.

41. ChopmynupyiTe 3amady MO HWCXOIHBIM JIaHHBIM Ha YKa3aHHYIO
TEMY U PEeLIUTE €e.

Wcxonnbie nanuble. [IponsBoaurens A rapaHTupyeT paboTy XOJI0AWJIbHU-
Ka ¢ BeposiTHOCThI0 96%, a mpouszBoauTenb B — ¢ BeposiTHOCTBIO 94%.
Tema: dopmyna baiieca.

42. ChopmynupyiTe 3aaady MO HWCXOAHBIM JIaHHBIM Ha YKa3aHHYIO
TEMY U PEIInTE ee.

Ncxonnsie nannbie. Umeercs 10 manbTo, 35 kyprok u 20 nnamieid. Bepost-
HOCTb TOTO, 4TO nanbTo ¢ Aedexramu paBHo 0,03, kyprka — 0,04, mmamng —
0,02.

Tema: ¢popmyia moaHON BEPOSATHOCTH.
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