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1. esu 1 3a1a4u Kypca

1.1. ®opmMupoOBaHUE BEPOSITHOCTHOTO MBIIUICHHSI, 03HAKOMIICHHE C KJIACCUYCCKHMU 3aJa4aMH U
METOJIaMU MaTeMaTU4YeCKOW M oOmmedl  craTUcTukH, (GopMHpoBaHHE KyJIbTYpPhl PabOTHI C
JTAaHHBIMU, HABBIKOB MPABUJIBHONW MHTEPIIPETAUN PE3YJIbTATOB HUCIIOJIE30BAHUS CTATUCTHUCCKUX
METOOB NPY PEHICHUU YIPaBICHUYECKUX 3ajad, 03HAKOMJICHHE CTYICHTOB C COOTBETCTBYIOIICH
TEPMUHOJIOTHEH Ha aHTJIUICKOM SI3bIKE.

1.2. JucturuinHa siBhsieTcss 6a30BOM JJII YMUTA€MBIX BIIOCIEICTBUU KYpPCOB IO TEOPHUU PHCKA,
OKOHOMETPHKH, YIPABICHUIO KAa4eCTBOM NPOAYKIMH, CTPaXOBAHUIO, TCOPUH MPUHATHSI
[S11(S517178

1.3. TlporpamMmma OpHEHTHpOBaHAa Ha TMOATOTOBKY 0aKajgaBpOB W MAarkCTPOB II0 HAIPaBJICHUIO

080500 MeHnemxMeEHT co crienuanu3anneil MexnyHapoJHbIi MEHEPKMEHT.

2. Conepskanue Kypca

2.1. TemaTu4yeckoe cogepxaHue nekummn. — 34 yaca.

BBeaeHue. POJIb BEPOATHOCTHbLIX M CTATUCTUYECKMX METOLOB B YMNPABIEHUN.

HEOBXOAMMOCTb CUCTEMATUYECKOWM TEOPUN. MATEMATUYECKAA CTATUCTUKA — OCHOBA
COBPEMEHHOW CTATUCTUKWN. TEOPUSA BEPOATHOCTEM — OCHOBA CTATVCTUKW. STAMbI
CTATUCTUYECKOI' O NCCINEOOBAHUA. KITACCUNDPUKALIMA TUMOB AAHHbBIX (2 vaca)

Tema 1. CNIYYANHbLIE COBbITUA (8 yacos)
1. TlonsTue ciydaiiHoro coobiTus. Onepanuu HaJl COOBITUAMHU.

Knaccnqecxoe, TCOMETPHUICCKOEC W aKCHOMATHUYCCKOC OIIPEACTICHUSA BEPOATHOCTH.
OJIEMEHTHI KOM6I/IHaTOpI/IKI/I.

BepostHocTHOE ITpocTpancTBO. CBOMCTBA BEPOSITHOCTH.

AN

Teopema crosxeHHs1 BEpOSITHOCTEH. Y CIIOBHAsI BEpOSITHOCTh. He3aBuCHMOCTh COOBITHH.
TeopeMa yMHOXEHHS BEPOSTHOCTEH.

6. dopmyna nonHoi BeposTHocTU. Dopmyna baiieca.

7. llocienoBaTenbHOCTh HCHBITAaHUN bepHyIin. buHoMuanbHOE paclpeneieHue.

8. Tlpenenwubie Teopembl Myaspa-Jlamtaca. @opmyna [lyaccona.

Tema 2. CNYYANHbLIE BENIMYMHBI (7 Yacos)
1. TlonsTue ciaydaitHo# BennyuHbl. CBOMCTBA CIIy4alHbIX BEIWYHWH.

2. ®yHKUHA pacupenesIeHus Cly4alHbIX Beau4nH. IIoTHOCTE pacnpeneneHus cirydaiHbIX
BeNM4MH. HenpepbiBHBIE U AUCKPETHBIE Cily4aliHble BennduHbl. [Ipon3Bosmas GyHKIus
MOMEHTOB.

3. MHoromMepHsbI€ ciay4dailHble BeTUYMHbl. He3aBUCUMOCTb.



4. YucnoBble XapaKTEPUCTUKU CIIyYalHbIX BEIMUYMH. MaTeMaTH4eCcKOe 0'KUJaHHE.
Hucnepcusi. MOMEHTBI BBICIIMX MOPSIKOB.
5. Knaccnyeckue nuCKpeTHbIE U HETIPEPBIBHBIE PACIPEACIICHNUS.

6. T'ayccoBckue ciydaiiHble BEIUYMHBI U UX CBOMCTBA.

Tema 3. MPEOENbHLIE TEOPEMbI TEOPUW BEPOATHOCTEM (2 yaca)

1. TI/IHBI CXOONUMOCTH CJ'Iy‘-IaI\/'IHI)IX BCJIMYHUH U CBA3b Memz[y HHUMU. HepaBeHCTBO
YeOrpIeBa.
2. 3akonsl Oonpiux yrcen. Teopema YeObiiena.

3. lenrpansHas npenensHass Teopema (LIIIT).

Tema 4. OCHOBHbIE MOHATUA MATEMATUYECKOW CTATUCTUKN. OCHOBbI BbIBOPOYHOIO

METOMA (3 yaca)
1. Tlonarue BbIOOpKH. [ImaHupoBaHue BHIOOPOYHOTO OOCiEemOBaHMs. Pernpe3eHTaTUBHOCTD.

PaGora ¢ paznuynbsiMu THIIaMu JaHHBIX. [IpeoOpa3oBaHue BEIOOPKH.
2. Dmmmpudeckass (ynkuus pacnpeneneaus (ODP), ructorpamMmma, SMOUpHYECKUE
MOMCHTBI, BBIOOPOYHBIC KBAaHTWJIIM M XapaKTCPUCTHUKU pa3dpoca, kodhdummeHt

Bapuaruu. CXoAUMOCTb SMIIMPHUUECKUX XapaKTEPUCTUK K TEOPETUUECKUM.

Tema 5. TOYEYHOE W JOBEPUTENBHOE OUEHNBAHWE NMAPAMETPOB (5 yacos)
1. ITapamerpuueckue ceMenicTBa pacnpeneneHuil. Toueunsle onieHKU. HecMemeHHOCTb.

CocrosTenbHOCTh. MeTOAbI HAX0XKIEHHUS OLICHOK: METOJ MOMEHTOB (M.M. ), METOJ
MaKCHMAJILHOTO MPaBAOMOI00us (M. M.11.).

2. CriocoObI CpaBHEHUS OIICHOK: CPETHEKBAIPATHICCKUN U aCUMIITOTHYECKUIN TTOIXO/IbI.
ACHUMIITOTUYECKH HOpMaNbHbIE OlleHKU. D eKkTHuBHBIC OlIeHKH. PerynspHbie u
HeperyJisipHble cemeiicTBa pacnpenenennidl. Hepasenctso Pao-Kpamepa.

3. WntepBanpHoe onieHnBaHue. OOIMK TPUHILINAII TOCTPOCHUS TOUHBIX U ACUMIITOTHYECKUX
JIOBEPUTENIbHBIX HHTEPBAJIOB.

4. Pacnpenenenusi, CBI3aHHbIC ¢ HOpMaIbHBIM. [IpeoOpa3oBaHusi HOpMAIBHBIX BHIOOPOK.
Jlemma @umepa. [locTpoeHHe TOUHBIX TOBEPUTEIbHBIX HHTEPBAJIOB JIs TAPaMETPOB

HOPMaJIbHOTO pacpe/esICHuUs.

Tema 6. NMPOBEPKA CTATUCTUYECKUX TMMNOTES (5 yacos)
1. T'unote3sl u kputepuu. CpaBHEHHE KPUTEPUEB B CIy4ae ABYX MPOCTHIX TMIIOTES.

[Toctpoenne nanbonee mourHoro kputepus (HMK). Jlemma Heitmana-ITupcona.
2. Tloctpoenue kpurepues cornacus. Kpurepuu Konmoroposa u ITupcoHa.

3. IIpoBepka runotessl ogHopoaHocTu. Kpurepuit Konmoroposa-CmupHoBa.



4. Ilpoepka runote3bl He3aBucuMocTu. Kpurepuii [Iupcona.

5. TlpoBepka rumnotes, CBSI3aHHBIX C HOPMaJIbHBIM paclpeesieHUEM.

Tema 7. NHOEKCHI (2 vaca)

2.2. Tembl 1JI CAMOCTOSATEIbHOI0 U3y4YCHUS
TeMbl AT CaMOCTOATCIIBHOI'O U3YUCHUS paCCYUTAHBI HA TOATOTOBKY AOKJIIAA0B CTYACHTAMU U
BBICTYIINICHUC C JOKJIaJaMH Ha CCMUHAPCKUX 3aHATUAX.
Tema 7. OpraHmsaumsa CTaTUCTUKN
1. Opranusanus rocy1apcTBEHHOH cratucTuku B Poccun.
2. MexayHapoJiHble OpraHU3aluy U UX CTATUCTUYECKUE CITYKOBI.
Tema 8. Dopmbl NpeacTaBneHnst CTaTUCTMYECKON MHpopmaumn. [leckpuntnBHas
cTaTtucTuKa
Tema 9. CtaTucTUYECKUn aHanM3 NOPSAKOBbLIX U HOMUHATBbHbIX AAHHbLIX
Tema 10. HenapameTtpuueckme n pobacTtHble METOAbI B CTAaTUCTUKE
CTyI[eHT CaMOCTOATCIIBHO 10 COTJIACOBAHUIO C IMPEINIOAABaTEIIEM MOXKET IMPEAJIONKUTE CBOIO

WK KOHKPETU3UPOBATH OAHY M3 IIPCAJIOKCHHBIX TEMY AOKJIaJa.

3. IlpakTuyeckue 3aHATHS

CopepaHue npakTU4ecKnx 3aHsaTmm (32 yaca)
1. Omeparuu HaJl COOBITUSIMH.
2. Knaccuueckoe onpeieneHne BEpoITHOCTEN. ['eomeTpuueckne BEpOSITHOCTH.
BeposiTHOCTHOE TPOCTPAHCTBO.
3. TeopeMbl CI0KEHUS U YMHOKEHHS BEPOSATHOCTEM.
4. ®opwmynsl balieca u moHON BEPOSITHOCTH.
5. bunomuanwsHOe pacnpenenenue. Cxema ucnslTaHuil bepHyn. AcUMITOTHYECKHE
dbopmynel MyaBpa — Jlannaca u [lyaccona.
Cnyuaiinbie BeTMurHbl. OyHKINK pacnpenesieHusl.
YucrioBble XapaKTEpPUCTUKH CIIyYailHbIX BETUYHH.

OCHOBHBIE TUCKPETHBIE U HENPEPBIBHBIE PACIIPEIEICHHUS.

o =N

Hepasenctso [1.JI.UeObImeBa 1 3aKOH OONBIINX YUCE.
10. O9®P, rucrorpamma, MoJIUTroH 4acToT.
11. Haxoxx1eHre TOYEUHBIX U MHTEPBAJIbHBIX OLICHOK TapaMeTPOB KIIACCUUYECKUX

pacrpencieHuin.



12. UccrnenoBanue OIEHOK Ha HECMENEHHOCTh, 3((QEKTHBHOCTD U ACHMITOTHYECKYTO
HOPMaNbHOCTh. CKOPOCTH CXOAUMOCTH OLICHOK.

13. IIpoBepka KJIaCCHUECKUX THIIOTE3.

4. Tekyluuii M HTOTOBbI KOHTPOJIb Pe3yJbTATOB H3Yy4YeHUS TUCUUILINHBI

Llenbro KOHTPOJIA SABIIAETCS NPOBEPKA YPOBHS 3HAHUIT U HABBIKOB, TPHOOPETAEMBIX
Ka)XJIBIM CTYJICHTOM B IIPOIIECCE N3YUCHHS AUCIUIUIMHBIL.

B mporecce npoBeneHus MPaKTHUECKUX 3aHATHH OCYIIECTBISIETCS ONIEPaTUBHBIN
KOHTPOJIb 3HAHUH, a TAK)Ke TPOBEPKa BHIMOJHEHHBIX 3aaHUH.

B nauane uzydyenus kypca npooautcs pre-course survey (IIpunoxenue 1). B reuenue
CeMeCTpa CTYACHTHI BBITIOJIHSIOT JIBE KOHTPOJIBHBIX pa0oTh! ([Ipunoxxenne 2) n pacueTHoe
3aganue (IIpunoxxenue 3), pa3OuparoT CUTyaluu AJs aHaIM3a, PEeHIaloT 3aJa4u (YaCTUYHO Ha
AHTJIMIICKOM SI3BIKE, TIPUMEPHI TpUBEIeHBI B [Iputoskennn 4).

B koHIIe cemecTpa pOBOJINUTCS 3a4eT.

KoHTposbHbIE BONIPOCHI

1. Kakue onpenenenus BeposiTHOCTH BaMm n3BecTHbI? JlaiiTe UX CpaBHUTENbHYIO
XapaKTEPUCTHKY.

2. PackpoiiTe moHsATHE COOBITHSI.

3. B kakux cutyanusx npuMeHsIoTcs GopMyIIbl TTOJTHOW BeposTHOCTH 1 baiieca, TeopemMbl
CJI0’KEHHUS U YMHOKEHUS BeposITHOCTEN? PackpoiiTe noHsATHE HE3aBUCUMOCTH.

4. Pacckaxute cxeMy McNbITaHUA bepHyIn, puBeanTe NpUMEpBI CUTY AU,
YKJIQJIBIBAIOIIMXCS B 3Ty Mojelb. Kakue popMyiiel mpuMeHSIOTCS U1 pacyera
BEPOSITHOCTEN B cilyyae, KOT/ia YUCIIO UCTIBITAHUM BETTUKO?

5. [aiite onpeneneHue ciydyailHoW BeM4uHbI. [IpuBeauTe npumepsl.

6. Kakue tumnsl cinyyaiiHbIX BennuuH Bam n3BecTHbI? UTO SIBISETCS UX UCUEPIBIBAIOIIUMHU
xapakrepuctukamu? IlpuBenure npumepsl OCHOBHBIX paclpeieIeHHH.

7. Kakue 4yucioBble XapaKTEpUCTUKU CIIy4alHbIX BETUYUH OOBIYHO paccMaTpuBaoT?
OcHOBHBIE IIpaBUJIa UX pacyeTa.

8. Kaxkue ciyualinple BeJIMUMHBI HA3bIBAIOTCS He3aBUCUMBIMU? [louemy noHsiTue
HE3aBHCHUMOCTH UI'PAET TaKyl0 BaXHYIO pOJIb B CTATUCTUKE?

9. IloueMy rayccoBckoe pacrpeeseHie 3aHUMAaeT EHTPAJIbHOE MECTO B TEOPUU
BepositHocTel u cratuctuke? Chopmymnupyiite (LII1T), ocHOBHBIE CBOMCTBA TayCCOBCKHUX

CHy‘I&ﬁHBIX BCJINYHH.



10. Kakue Tunsl CXOJUMOCTH CIIy4aHbIX BeanuruH BaM n3BectHb1? Kak oHM CBSI3aHBI MEXIY
co60it? ChopMynupyiTe 3aKOHBI OOJBIITUX YKCceN, TeopeMbl bepayiu u bopers.
11.Uro Ttakoe BbIOOpKa? OmnMIIMTE OCHOBHBbIE BBIOOPOYHBIE XAPAKTEPUCTUKU U HX

CTaTUCTUYECKUE CBOMCTBA. /[ailTe MOHATHE CTATUCTUKH.

12. [TapameTpuueckue ceMencTBa pacrpeaesieHnii. MeToapl OIleHKA HEU3BECTHBIX
napameTpoB. Kakue TpeboBaHuUs IPEABSBISAIOTCS K TOUYSYHBIM OlleHKam? Halitu onieHkn
napaMeTpoB KJIACCHUECKUX pacIpeesieH!i n3BecTHHIMU Bam MeToamu 1 MccieioBarthb
UX CBOMCTBA.

13. CpaBHEHME OLIEHOK. ACHUMIITOTUYECKH HOPMAJIbHbBIE OLIEHKU. 3a4eM HY>KHbI pa3Hble
MeTo/bl cpaBHEHHUA? CpaBHUTH MOTYUYEHHBIE PaHEE OL[CHKH.

14. PerynsipHble cemeiicTBa pacrpenenenuil. 9ppeKTuBHOCTS.

15. Yto Takoe noBepurenbHblii nHTEpBan? Kakue noBepuTenbHble MHTEPBaAIbl Bam
n3BecTHHI? OOLIMI MPUHIUI TOCTPOSHUS T0BEPUTEIbHBIX UHTEPBaANOB. [IprMepsl.

16. Kak, nucnosnb3yst rayCCOBCKHE BEIMYHMHBI, IOJYYUTh BEIMYUHBI, paclpeieIeHHbIE 110
3aKkoHaM “xu “-kBazapat u CteroneHrta? IlocTpouTs TOUHBIE JOBEPUTEIBHBIE HHTEPBAJIbI
JUIsl TapaMeTPOB rayCCOBCKOI'O PACIIPEAEIEHUS.

17. Yto Takoe craructuueckas runore3a? [Ipumepsl TUIIHYHBIX TOCTAHOBOK 3a/1a4. MOKHO
JIY TIpH TIPOBEPKE TUNoTe3 n3bexaTth omuook? Kakne Bam n3BecTHB METOIBI CPaBHEHUS
kputepuen? Kak moctpouTs Hanbosee MOLIHbIN KpUTepUil Ui pa3indeHus AByX
IIPOCTBIX TUIIOTES3?

18. Obmas cxema nocTpoeHuss Kputepus cornacus. [IpoBepka runore3 00 0HOPOAHOCTH U
HE3aBUCUMOCTH.

19. IIpoBepka runoTes, CBA3aHHBIX C FAyCCOBCKUM pacHpeieICHUEM.
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HPUJIOKEHUME 1

Probability and Statistics Pre-course Survey

The purpose of this survey is to indicate what you already know and think about
probability and statistics.
If you are unsure of what you are being asked to do, please consult the teacher.

Part I

There are a series of statements concerning beliefs or attitudes about probability,

statistics and mathematics. Following each statement is an "agreement" scale which ranges from
1 to 5, as shown below.

1 2 3 4 5
Strongly Disagree Disagree Neither Agree, nor Disagree Agree  Strongly Agree
If you strongly agree with a particular statement, circle the number 5 on the scale. If you strongly
disagree with the statement, circle the number 1.

1. I often use statistical information in forming my opinions or making decisions.

12345

2. To be an intelligent consumer, it is necessary to know something about statistics.

12345

3. Because it is easy to lie with statistics, I don't trust them at all.

12345

4. Understanding probability and statistics is becoming increasingly important in our society, and
may become as essential as being able to add and subtract.

12345

5. Given the chance, I would like to learn more about probability and statistics.

12345

6. You must be good at mathematics to understand basic statistical concepts.

12345

7. When buying a new car, asking a few friends about problems they have had with their cars is
preferable to consulting an owner satisfaction survey in a consumer magazine.

12345

8. Statements about probability (such as what the odds are of winning a lottery) seem very clear
to me.

12345

9. I can understand almost all of the statistical terms that I encounter in newspapers or on
television.

12345

Part II
1. A small object was weighed on the same scale separately by nine students in a science

class. The weights (in grams) recorded by each student are shown below.
6.2 6.0 6.0 153 6.1 63 6.2 6.15 6.2
The students want to determine as accurately as they can the actual weight of this object. Of the
following methods, which would you recommend they use?

a. Use the most common number, which is 6.2.

b. Use the 6.15 since it is the most accurate weighing.

c. Add up the 9 numbers and divide by 9.

d. Throw out the 15.3, add up the other 8 numbers and divide by 8.



2. Which of the following sequences is most likely to result from flipping a fair coin 5
times?

a HHHTT

b.THHTH

c THTTT

dHTHTH

e. All four sequences are equally likely.

3. Select the alternative below that is the best explanation for the answer you gave for the
item above.

a. Since the coin is fair, you ought to get roughly equal numbers of heads and tails.
b. Since coin flipping is random, the coin ought to alternate frequently between
landing heads and tails.

c. Any of the sequences could occur.

d. If you repeatedly flipped a coin five times, each of these sequences would occur
about as often as any other sequence.

e. If you get a couple of heads in a row, the probability of a tails on the next flip
increases.

f. Every sequence of five flips has exactly the same probability of occurring.

4. Listed below are the same sequences of Hs and Ts that were listed in Item 3. Which of
the sequences is least likely to result from flipping a fair coin 5 times?

a. HHHTT

b. THHTH

c¢. THTTT

dHTHTH

e. All four sequences are equally unlikely.

5. Half of all newborns are girls and half are boys. Hospital A records an average of 50
births a day. Hospital B records an average of 10 births a day. On a particular day, which hospital
is more likely to record 80% or more female births?

a. Hospital A (with 50 births a day)
b. Hospital B (with 10 births a day)
c. The two hospitals are equally likely to record such an event.

6. "Megabucks" is a weekly lottery played in many states. The numbers 1 through 36 are
placed into a container. Six numbers are randomly drawn out, without replacement. In order to
win, a player must correctly predict all 6 numbers. The drawing is conducted once a week, each
time beginning with the numbers 1 through 36.

The following question about the lottery appeared in The New York Times (May 22, 1990).
Are your odds of winning the lottery better if you play the same numbers week after week or if
you change the numbers every week?

What do you think?

a. [ think the odds are better if you play the same numbers week after week.

b. I think the odds are better if you change the numbers every week.

c. I think the odds are the same for each strategy.

7. For one month, 500 elementary students kept a daily record of the hours they spent
watching television. The average number of hours per week spent watching television was 28.
The researchers conducting the study also obtained report cards for each of the students. They
found that the students who did well in school spent less time watching television than those



students who did poorly. Listed below are several possible statements concerning the results of
this research. Place a check by every statement that you agree with.

a. The sample of 500 is too small to permit drawing conclusions.

b. If a student decreased the amount of time spent watching television, his or her
performance in school would improve.

c. Even though students who did well watched less television, this doesn't
necessarily mean that watching television hurts school performance.

d. One month is not a long enough period of time to estimate how many hours the
students really spend watching television.

e. The research demonstrates that watching television causes poorer performance in
school.

f. I don't agree with any of these statements.

8. An experiment is conducted to test the efficiency of a new drug on curing a disease.
The experiment is designed so that the number of patients who are cured using the new drug is
compared to the number of patients who are cured using the current treatment. The percentage of
patients who are cured using the current treatment is 50% and 65% are cured who have used the
new drug. A P-value of 5% (.05) is given as an indication of the statistical significance of these
results. The P-value tells you:

a. There is a 5% chance that the new drug is more effective than the current treatment.

b. If the current treatment and the new drug were equally effective, then 5% of the times
we conducted the experiment we would observe a difference as big or bigger than the 15% we
observed here.

c. There is a 5% chance that the new drug is better than the current treatment by at least
15%.

9. Gallup reports the results of a poll that shows that 58% of a random sample of adult
Americans approve of President Clinton's performance as president. The report says that the
margin of error is 3%. What does this margin of error mean?

a. One can be 95% "confident" that between 55% and 61% of all adult Americans
approve of the President's performance.

b. One can be sure that between 55% and 61% of all adult Americans approve of the
President's performance.

c. The sample percentage of 58% could be off by 3% in either direction due to
inaccuracies in the survey process.

d. There is a 3% chance that the percentage of 58 is an inaccurate estimate of the
population of all Americans who approve of President Clinton's performance as president.



HPUJIOKEHHUE 2

KounrpoJuabHast padora 1 (mpumepsl 0u1€TOB)

Buner 4

1. Bama xoMmaHus pacchlIaeT 3asBKH Ha y4acTHe B KOHKYPCax Ul BBIIOJHEHHS PAa3IUYHBIX MPOEKTOB. B Tex
Cilydasix, KOTJa Bbl CHJIBHO 3aMHTEPECOBAHBI BRIMTPATh KOHKYPC (30% Bcex 3asBOK) HeoOXxoauma 0oJbinas padoTa
10 MOJrOTOBKE NPEUIOKEHH; B IPYTHX CIYYasX MOXKHO OIPaHHYHUTHCS OBICTPHIME PACYETAMH U MOCIIATH 3asBKY.
Ecnu B pa3paboTKy 3as1BKH BKIIAbIBACTCS MHOTO YCHJIMI, BEPOSTHOCT TOTO, YTO YAACTCS 3aKJIFOYUTh KOHTPAKT Ha
BBITIOJIHEHHE MpoekTa, 80%. [Ipu nomaye Ha pacCMOTPEHHE PE3yIbTATOB OBICTPBIX PACUETOB BEPOSITHOCTH
MPUHSTHS 3aBKU COCTaBIIsIeT TONBKO 10%.

a) Uemy paBHa BEPOSTHOCTH TOTO, YTO YAACTCS JOOUTHCS 3aKIFOUCHUS KOHTpaKTa?

0) Eciu ypanock 3aKI0YATh KOHTPAKT, YeMy PaBHA YCIOBHAsS! BEPOSATHOCTH TOTO, YTO B 3asBKY OBLIO BIIOKEHO
MHOTO Tpyna?

c) Ecnu 3aki1104iTh KOHTPAKT HE yJaloCh, YEMY paBHA YCJIOBHAs! BEPOSITHOCTh TOTO, YTO B 3asiBKY OBLIO
BJI0’KEHO MHOTO Tpynaa?

2. Monera mondpacsiBaeTcsa 3 pasza. HaliTi BeposSTHOCTH TOTO, YTO repO MOSIBUTCSA: a) Bce 3 pasa, 0) TOIBKO OIUH
pas, B) XOTs ObI OJIMH pa3.

3. Ilnanumpyercs nposeaeHue onpoca cpeau 350 moTpeduTenei, BEIOpaHHBIX CIIlydallHBIM 00pa3oM M3 CIIUCKa
BO3MOJXHBIX KIHEHTOB. B mpeanomioxenuu, uto 13% mroaei u3 Bcero crucka qaxyT NOJOXKUTEIbHBIN OTBET,
BBIMUCINTE (MPUOIU3UTEIBHO) BEPOSITHOCTH IIEPEYNCISHHBIX HUXKE COOBITH.

a) Bosnee 10% BbIOpaHHBIX cIydaifHBIM 00pa3oM IMOTPEeOUTENCH AayT TOJIOKUTEIbHBIA OTBET.
0) Bonee 13% BeIOpaHHBIX cIy4aifHBIM 00pa30M MOTpeduTeNneil 1aayT MOJIOKUTEIbHBIN OTBET.
B) Ot 10% 110 15% BEIOpaHHBIX CilydaifHBIM 00pa30M MOTPEOUTENEH JaayT MOJI0XKUTEIbHBIH OTBET.

4. HaiiTi BepOsATHOCTH TOTO, UTO JHH POKICHHS |2 YeIOBEK MPUXOAATCS Ha pa3sHBIC MECSIIBI TOIA.

Buner 15

1. IlpencraeTe cebde, uTo Bl — pyKOBOAMTEIIH TPYIIIBI IO aHATH3Y POOJIeM KOHTPOJIS KauecTBa. [Ipeamnonoxum,
4TO BepoATHOCTH nedexta Gopmbl nzaenus cocrapisier 0,03, BeposTHOCTh nedexta mokpacku pasHa 0,06 u 3tu
COOBITHS HE3aBUCHMBI.

a) Haiinure BeposiTHOCTS Hanuuus y uzaenus aedexra GopMbl U eeKTa MOKPacKH.
0) Haiinure BeposiTHOCTS HaMuus y uzaenus aedexra GopMbl Wil eeKTa MOKPacKH.
B) Haiinure BeposSITHOCTB TOTO, YTO M3/IEIHE HE UMEET YIIOMSHYTHIX 1e(EKTOB.

2. W3 konoasl copepxaiieid 52 kapTel BBIHUMaeTcsl Hayraj 3. HallTu BeposSTHOCTh TOTO, UTO 3TO TPOHKa, ceMEpKa U
TY3.

3. Tpu U3BECTHBIX SKOHOMHUCTA OJHOBPEMEHHO MPEIIOKHIN CBOH TEOPUH, KOTOPBIE CYUTAINCH PABHOBEPOATHBIMH.
[Tocne HabmromeHWs HAJ COCTOSHHEM 3KOHOMHKH OKAa3aloCh, YTO BEPOSTHOCTH TOTO PAa3BHTHS, KOTOpOE OHA
MOJyYHJIa B PEaTbHOCTH, B COOTBETCTBUH C NIEPBOil TeopHel (T.€. IPH YCIIOBHH, UTO OHA CIpaBeuinBa) pasHa (,5; co
BTOpoii — 0,7; ¢ Tpethei — 0,4. Kakum 00pa3oM 3TO U3MEHSCT BEPOATHOCTH MPABUIBHOCTH TPEX TCOPHiA?

4. U3 20 BonpocoB, BXOISIIMX B IK3aMEHALIMOHHBIH OMIIeT, CTyIeHT noAroToBui 17. HaiiTi BeposSTHOCTh TOTO, 4TO
CTY/ICHT OTBETUT ITPAaBWIILHO HA SK3aMEHAIIMOHHBIN OWIIET, COCTOSIIUN U3 2-X BOIIPOCOB.

buner 17

1. JIJIst THOMYHBIX TOCETUTEIEeH JAHHOW TOPTOBOM TOUKH BEPOSTHOCTH MOKYIKH OeH3nHa coctaister 0,23,
BEPOSATHOCTH MOKYIKK OaKaJeHHBIX ToBapoB paBHa 0,76, a ycIOBHAS BEPOSITHOCTh OKYTIKH OaKaleiHBIX TOBAPOB
TIPH yCJIOBUH MOKYNKH OeH3uHa paBHa 0,85.

a) Haiinure BeposTHOCTh MOKYIKKA THUITHYHBIM OCETUTEIEM M OEH3MHA, M OaKaleiHbIX TOBapOB.

0) HaiinuTte BepOsATHOCTH TOTO, YTO TUITMYHBIN MMOCETUTEIh COBEPIIACT MOKYIKY JIM00 OCH3MHA, THOO
GaxasieifHBIX TOBApOB.

B) Haiinure ycnoBHYIO BEpOSTHOCTB MOKYIIKH OCH3WHA NIPU YCIOBUH MOKYIIKH OaKaleiHbIX TOBAPOB.



r) Haiinure ycnoBHYI0 BEpOATHOCTD MOKYIIKM OaKaJeHHBIX TOBAPOB MPH YCIOBUH, YTO OCH3MH HE IOKYNaeTCsl.

) SBnsAtoTCS M 3TH COOBITHSA (TIOKYTIKa OCH3MHA, TOKYTIKa OaKaJIeHHBIX TOBaPOB) HECOBMECTHBIMHU?
e) SIBysAt0OTCS M 3TH 1Ba COOBITHA He3aBUCHUMBIMHA? OOOCHYHTE OTBETHI.
2. B rpynne u3 25 yenoBek 10 yunrcs Ha «OTIMYHOY», 8 HAa «XOPOIIO» U 7 HA «yIOBJIETBOPUTEIbHO». Halitn

BEPOATHOCTD TOI'O, YTO U3 B3ATHIX HAYyTra/l 8 uenoBek 3 yemoBeka y4arcs Ha «OTJIAYHO».

3. CoTpyaHuK (pUPMBI, OTBEUAIOINIHiA Ha TeJae(OHHbIE 3BOHKH, MIOJIy4aeT MHOTO O0pAIl[eHHiT [0 Pa3HBIM BOIIPOCAM.
B 75% ciydaeB Tonbko 3ampammBaeTcs HHGOpPMAaLus, B TO BpeMs Kak 15% 3BOHKOB CBS3aHBI C peabHBIMU
3akazamu. Kpome Toro, B 10% oOparienwuii 3anpaimnBaeTcs HHOOPMALHS U IEIAeTCsl 3aKa3.

a) Yemy paBHa YCIIOBHAs BEPOSITHOCTH TOTO, YTO HEKOTOPBIN 3BOHOK MPUBOJIMT K ITOJYYEHHIO 3aKa3a, €CIIU B
9TOM K€ 3BOHKE €llle U 3arpainBaercsi nHpopmManus? (3TH AaHHBIE Aal0T BO3MOXKHOCTh OLIEHUTh, HACKOJIBKO Ba)KHA
Juist Ou3Heca 00paboTKa 3aIpOCOB Ha MOJy4YeHHe HH()OPMAIIHH. )

0) Yemy paBHa yCIIOBHAs! BEPOSITHOCTH TOT'O, YTO HEKOTOPBIH 3BOHOK HE CBsI3aH ¢ 0OpalieHueM 3a
nHpopManuei, Ipy yCIoBHH, YTO B pe3yJbTaTe AenaeTcs 3aka3? (JTH AaHHbIE 03BOJISIOT OLIEHHUTH JIOJIO 3aKa30B,
KOTOpBIE OBLIO "JEeTKO" MOTYyYUTh.)

B) Yemy paBHA BEpOSTHOCTB TOTO, YTO B pe3yJIbTaTe 0OpalleHus AeaeTcs 3aKa3 U He 3anpaiiiBaeTcs
nHpopmanusa? [laiiTe HHTEpIIpETAIHIO.

T) [Touemy O0TBETHI Ha BOIPOCHI ITyHKTOB B) U 0) pazamdaroTcs?

4. CemeHa 1 MoceBa B XO3SHCTBO IOCTYNAIOT M3 TPEX CEMEHOBOIYECKHMX Xo3siicTB. [IpuueM mepBoe U BTOpOe
xo3s1HicTBa npucklIatoT 1o 40 % Beex ceMsiH. BexokecTs ceMsiH n3 nepBoro xossictsa 90%, Broporo 85%, TpeTbero
95%.

a) OnpenenuTs BEpOATHOCTH TOTO, UTO HAyJady 'B3SITOE CEMS HE B3OHET.

0) Haynauy B3sitoe cems He B3o1i0. KakoBa BepOsSTHOCTh, YTO OHO MOJIY4E€HO OT BTOPOTO X03sHCTBa?

KontpouabHasi padora 2 (mpuMepbl 0U1€TOB)

Buner 1
1. HCB 3amana ¢yHKIHEH INIOTHOCTH f(X):

0 npu x <-E/[wmx>0,

Jx) =

V4
COSX npu -E<x< 0.

a) Haiitu ¢pyukumto pacnpenencaus CB X: F(x).
0) [Toctpouts rpaduku F(x) u f(x).
B) Haiitu BepostHocTs nonaganus CB X B untepsai (-/3;-1/4).

2. OrennBaeTcs ONMIKOH "KOUT" Ha MIOKYTIKY OOBIKHOBEHHBIX aKIWi. byieM cYuTaTh, YTO BBHITUIATHI 334al0TCS
TUCKPETHBIM paclpe/ielIeHueM, IPUBEICHHBIM B TaOJIHIIE.

a) Haiimure cpeqnee 3HaUCHNE TUTATEXa IO OIIHOHY.

B) Haiimure cTaHOapTHOE OTKIIOHEHHUE TUIATEXA 10 ONIIHOHY.

1) HaiianTe BEpOSTHOCTH TOTO, YTO IUIATEX IO OMIMOHY COCTABUT MO MeHbIel Mepe $20.

e) Haiimure BeposATHOCTH TOTO, YTO IJIATEXK 110 OMIUOHY cocTaBUT MeHee $30.

Tabmuna. Pactipenenenne BeposTHOCTEH MaTexeit

TInarex, non. BepostrHocts

0 0,50
10 0,25
20 0,15

30 0,10



Buner 3

1. HCB X mMeeT mI0THOCTh BeposTHOCTH (3akoH Komm):
J(x)= C/(1+x?).
Haiiti: a) mocrosaEy0 C; 6) hyHKIMIO pactpeneneHus F(x), B) BEpOSITHOCTh OMagaHus B uHTepBai (—1,1).

2. [IpencraBpTe cede, 4To BBl paboTaere B OTJENE KPEJUTOB KpynHOro 0aHka. MI3BeCTHO, 4TO OAMH M3
3aEMILMKOB HCIBITHIBACT (PUHAHCOBBIC 3aTPYAHEHUS U, BOSMOXKHO, HE CMOYKET [IPOU3BECTH TEKYLINHl IIIATEekK, CPOK
KOTOPOTO HACTYIIAeT Ha CIEAYIONIeH Heaene. Brl cunraere, 9To ¢ BeposATHOCTHIO 60% OH BHECET BCIO HOAJIEKALIYIO
Beimtate cymmy B $50 000, ¢ BepositHocThIO 30% BHECET TOJIBKO MOJOBHUHY, a ¢ BeposiTHOCThI0 10% He BHeceT
HHUYEro.

Haiingure a)oxxnpaemyro KpeOUTHYIO BBIIIATY, 0) YPOBEHBb PHCKA, BBIPAKECHHBIN CTAHAAPTHBIM
OTKJIOHEHHEM.

buiner 23

1. HCB 3anana ¢yHkumeil mioTHOCTH:

JX) =—F——=
[ .2 2

NC —X

BHe 3TOro nHTepBaina f(x)=0. Haiitu BepositTHOCTh nomaganust CB X B unTepBan (-¢/2;c/2) u GpyHKIMIO

pacnipeneneHus F(x).

2. Bpems, B Te4eHHE KOTOPOTO CUCTEMa HaXOAMTCS 10 NPUYMHE HEMCIPABHOCTH B HepaboTaromeM

COCTOSIHHH, NPUOIM3UTENHHO ONMUCHIBAETCS IPHBEACHHBIM B Ta0Jl. PaclpeAeieHneM BEPOsTHOCTEH.

B HHTEpBAJIE (-C; C),

a) Halinure cpenHee 3HaueHHE BPEMEHU NIPOCTOs 110 IPUUYMHE HEUCIIPABHOCTH.
0) Haiiaute cTanmapTHOE OTKJIOHEHHE BPEMEHH MPOCTOS.
B) YemMy paBHa BEpOSTHOCTH TOTO, YTO BpeMs IPOCTOos mpeBsIcUT 10 MuHyT?

1) Yemy paBHA BEpOSTHOCTB TOTO, YTO BpEMsI IIPOCTOS OYJIET OTIIMYATHCS OT CPEAHET0 3HAUSHHUs He OoJiee 4eM
Ha OJIHY BEJIMYMHY CTaHIAPTHOTO OTKIOHEHHUS? COOTBETCTBYET JIM MOTYyYCHHBINA Pe3yJIbTaT TOMY, YeTo CIeJ0BajIo
OBI OKMIATh IJI HOPMAJIBHOTO paclupeneaeHus?

Tabmuua . Pacnpenenenue BepoSTHOCTH IS BDEMEHU IPOCTOS

Hewucmnpasrocts Bpewms npoctos, MUH. BepositHocTh
Hesnauntensuas 5 0,60
CymiectBeHHas 30 0,30

Karactpoduueckas 120 0,10



HNPUJIOKEHHUE 3

Jlaercst BBIOOpKA: X,X3, X3, ..., X, U3 HETIPEPBIBHOI reHepasibHOI coBokymHocTH (20 BapuanTo). Haiitu
BBIOOPOYHBIE XaPAKTEPUCTUKH: CpPEIHEe, AUCIIEPCUIO0, CPEAHEKBAIPATHUECKOE OTKIIOHEHUE, MOy, Pa3Max,
KBapTWJIN, MHTEPKBAPTIIILHBIA pa3Max. [Ipoananu3upoBath BEIOOPKY Ha Hanu4Ke BeIOpocoB. [TocTponTs
THCTOrpaMMy, BBIOOPOUHYIO (DYHKIIHIO pacHpeesieHus, OJIOYHyI0 TuarpaMMy. BeIIBHHY T THITOTE3Y O
pacIpeaeneHiy TeHepaTbHOW COBOKYITHOCTH.

3anaHue JaeTcs B SJIEKTPOHHOM BHE M MOXKET OBITH BBINIOJHEHO, Hanpumep, B EXCEL.

Tabmuma. BapuanTer 1 — 10

HOMEP BAPUAHTA

1 2 3 4 5 6 7 8 9 10

7,705]10,515| 6,693]11,604] -2,597| 0,132]-0,271|-2,225| 4,662| 9,295
8,047 7,971| 8,038] 9,018 -1,955|-0,825| 0,551|-2,919| 3,622| 9,012
9,140(10,315| 7,424|11,013]-3,031| 0,055|-1,475| -1,652| 5,523| 7,162
9,923| 8,484| 9,322]10,573| -0,228 -1,009| -0,172| -0,608| 7,088| 8,417
5,703| 7,245(11,056]10,283| -2,185| -1,914| 1,444|-0,960| 6,561| 4,108
9,166| 5,751| 6,311| 8,944| 0,066|-1,574| 1,022|-3,875| 2,188| 9,454
9,551| 7,026| 9,082| 7,605|-1,834|-0,068| 2,647|-3,506| 2,741| 3,305
4,600 8,334 9,629| 8,762|-3,189| 1,238|-0,260| -1,954| 5,068| 9,176
6,946| 6,75310,799| 8,057|-2,909| -0,474| -1,360| -3,995| 2,007| 8,372
8,882| 9,924| 8,858| 7,980|-3,225|-1,734| 2,480/ -1,860| 5,209| 7,525
7,921| 6,137| 9,168| 9,444|-2,979| 0,238]-0,396| -3,324| 3,015| 6,802
5,533| 5,822| 9,861[12,557|-0,655| 0,504| 0,149]-3,700| 2,451| 5,003
9,097| 7,754/10,855| 7,322| 0,010/ 0,901| 0,914|-0,405| 7,392| 7,516
5,770| 9,422]10,565|12,886| 0,396|-0,475| 0,144|-1,486| 5,771| 4,910
5,704 6,117| 6,795|12,006| -2,678| 1,522|-0,110| -2,042| 4,938| 9,497
4,532| 5,217]10,234]12,915| -1,054| -0,424| 0,954| -1,730| 5,406| 6,532
4,998| 9,002 6,875| 8,754| -2,542| -2,896| -1,087| -3,889| 2,167| 6,268
6,064| 8,193]10,282[12,501|-1,096| 1,773| 2,613|-1,232| 6,152| 9,494
4,255(10,468| 7,846| 8,447|-0,054| 1,563|-0,286| -2,458| 4,312| 4,042
7,482(10,602| 8,072| 8,876 -3,860| -0,480| -0,434| -2,901| 3,649| 7,936
6,389(10,995(10,394|11,322] -0,737| -2,021| 1,005|-1,704| 5,444| 5,721
5,425(10,624| 6,903| 7,274|-3,810| -1,788| 1,618|-3,376| 2,936| 4,902
6,04410,919| 7,313]12,281[-0,319| 1,833[-1,945|-3,113| 3,330| 8,750
6,415(10,804(11,983| 8,756|-2,717| 1,145| 0,724|-3,917| 2,125| 7,444
4,065 8,406 8,433| 7,491|-3,666| 1,430|-0,736|-1,474| 5,789| 3,017
6,876| 7,822| 9,958|10,334|-3,219| -1,516| 1,301|-3,132| 3,302| 6,567
4,428| 5,757 6,979/12,200| -1,142| -1,577| 2,241|-1,647| 5,530 5,070
7,757| 8,176| 7,245| 9,008 -1,805|-0,360 -1,830| -3,908| 2,138| 8,940
4,821]10,325(10,920|11,517| -2,456| 1,257| 0,654| -0,467| 7,299| 8,638
9,619| 7,061|11,008] 9,370 0,055|-3,000| 0,003| -0,480| 7,280| 8,557
9,795| 5,894|11,508| 7,860|-1,005| 1,300 -0,168|-3,694| 2,459| 3,289
9,757| 6,37310,947| 8,737|-3,668| -2,005| 1,967|-1,990| 5,016| 9,738
7,633| 5,493| 8,801|11,454| -2,622| 1,622| 2,580(-3,213| 3,181| 6,133
6,774| 6,955(10,404|11,106| -2,952| 1,817|-0,543|-1,898 5,153| 5,160
7,159| 6,841|11,931]10,308 -2,581| -1,300| 1,612|-2,594| 4,109| 9,702
4,135 5,448| 9,941|11,259| -2,781| 0,808| -1,157| -2,451| 4,323| 5,388
8,614| 6,520| 6,354| 8,536| 0,745|-0,129| 2,603|-0,385| 7,423| 6,209
4,657 5,940(11,882| 8,999| -1,032| -2,042| 2,726| -2,703| 3,946| 5,728
6,936 6,675| 6,152| 7,883(-2,881| 0,734|-0,687|-1,316| 6,026| 9,664
6,574| 5,969(10,219| 8,870(-2,202| 0,871| 2,346|-2,059| 4,912| 5482
7,726| 5,227| 9,985|10,693| -3,806| -1,117| 2,713|-3,539| 2,691| 8,395
4,585| 8,042|11,992|12,396| 0,194 0,199| 0,152|-3,682| 2,477| 5,945
9,710 6,064| 7,185/10,602| -3,404| 0,156|-0,030|-0,852| 6,722| 3,071
6,931| 7,514| 7,992|11,271|-3,777| 1,918] 0,683|-1,446| 5,831| 6,398




6,388
4312
6,690
7,004
4,419
6,937
5,736
9,343
6,415
5,721
9,590
4372
6,574
9,003
7,460
7,415
9,985
8,001
9,142
9,244
5412
7,849
9,801
8,728
9,593
9,344
7,388
5,299
6,735
7,289
9,735
6,113
6,782
9,322
5,453
4,164

8,414
7,880
9,276
8,150
9,371
5,586
8,034
6,219
8,815
5,092
5,800
7,140

10,832
8,460
5,111
7,305
6,103
9,766

10,183

10,796

10,407

10,188
8,388
5,772
5,195

10,456
6,761
9,962
6,935
6,285
6,765
9,075
5,996
9,395

10,330
6,250

10,139
6,432
7,495
7,588
7,106

10,386

11,031

10,447
7,893
6,618
9,614
7317

11,677
6,308
6,873
8,100
6,128
9,711
8,723

11,791
6,491

10,981

10,277
8,698
7,819
8,330
7,502
7,084

11,473

11,444

10,679
9,127
8,672
8,915
7,081

10,593

11,909
7,964
8,645

10,152

12,839

11,819
7,941
9,399

11,313

10,903
8,920

11,275
8,139

11,915
8,440
7,561
8,269
9,899

11,937

10,908

12,195
8,855

10,995
8,997
9,331

12,837

11,502

12,433

11,127
7,303

11,489

11,385

11,300
8,412
9,983

10,795

0,912
1,477
3,576
-1,256
2,328
2,870
-1,964

0,763
-2,065
-1,930
22,549
-1,936

0,440
0,765

0,954
-0,959
2,913
-3,233

0,585
2,775
2,173
-1,544

0,456
13,582
-0,388

0,849
23,829
2,607

0,725
2,262
2,871
-1,340
-1,553
3,121
-0,501

0,023

0,674
1,107
1,343
0,059
1,732
0,679
0,535
0,196
-1,567
0,134
-1,233
0,207
-1,610
0,723
-2,080
1,257
-1,339
1,310
-2,750
2711
0,312
0,473
-0,591
0,226
0,268
1,555
1,777
-1,360
0,772
0,986
0,474
1,108
2,525
2,945
1,077
2,882

2,166
1,380
-1,323
0,886
1,411
0,154
1,483
2,501
-1,351
1,730
0,870
1,922
-1,326
-1,487
0,598
-0,644
-0,679
1,987
1,757
-0,003
-0,232
0,479
1,888
0,824
-0,984
-1,230
0,350
0,712
0,554
2,695
1,559
1,779
1,458
-1,248
~1,850
1,165

-1,959
22,956
23,754
-1,953
-0,633
3215
2,375
-3,387
-3,448
0,651
1,392
1,264
23,532
23,478
23,993
-1,857
2,021
-1,338
-0,001
-3,701
-0,493
0,777
2,824
23,436
23,105
1,626
0,155
-3,837
2,158
0,433
-1,285
-1,284
0,253
3,619
23,091
20,990

5,061
3,566
2,368
5,070
7,050
3,177
4,438
2,920
2,829
7,023
5912
6,103
2,702
2,782
2,011
5,215
4,969
5,992
7,998
2,448
7,261
6,835
3,765
2,846
3,342
5,562
7,767
2,244
4,764
7,350
6,072
6,075
7,621
2,571
3,363
6,514

5,528
8,073
5,658
3,981
7,605
3,521
7,434
9,818
7,384
6,379
6,739
9,284
7318
7,360
9,923
9,048
7,682
8,801
3,598
9,571
6,103
3,133
7,208
6,351
7,265
8,047
8,432
5,783
7,924
9,407
5,438
4,975
7,069
5,136
5213
5,106




HHPUJIOKEHUE 4

CHTyaHI/Iﬂ AJHA aHAJHU3Aa

IleTeKTPlBHafl HCTOPUH: KTO K€ BCC-TaKH HECET OTBETCTBCHHOCTDb 3a
YBECJIMYCHUE KOJINIECTBA Z(e(l)eKTOB B IMocJieaAHee BpeMﬂ?

Tsxkensd cnydaid. [IporeHT AedeKTHOW MPOAYKIIMH B IMOCIEIHEE BpeMs Pe3Ko BBIpoC, M Ha Bac, ¢
LeJThI0 UCTIPABIICHUS CHUTYAIlMH, BO3JIOJKEHA 3a/1aua 110 BEIIBJICHHUIO IPoOIeMBl. /IBoe U3 TpeX OTBEUYAIOIINX
3a paboTy MpOU3BOJCTBEHHON NuHUN MeHemxkepoB (MBaH, [lerp u Crenan) k Bam yxe 3axonunu (kak u
HEKOTOpHIe U3 pabounx). Paccka3anu oHM JIIFOOOMBITHRIE BEIIH.

KTo-TO 00BUHSET BO BceM MBaHa, Mcmonib3ys ciioBa "0e30TBETCTBEHHBIN" M "Bce ele M3ydaer a3bl"
OPUBOJS B MOATBEPXKIEHHE CBOHMX CIJIOB MpHMEpHl BeaeHus pabor. Koe-uro u3 pacckazaHHOrO — SIBHOE
CJIEJICTBHE KOHKYPEHIIMH MEXAY COTPYAHUKAaMH, H 3TO, 0€3yCIOBHO, HEOOXOIMMO yUUTHIBATh, OJTHAKO BOTPOC
TpeOyeTr pemenus. VBan yTBepxknaaer, 4yTo (Qaxtudeckun y Ilerpa BbIxoJ OpakoBaHHOM NPOAYKLHH
OKa3bIBaeTCs 3HAYUTENbHO BhilIe. CBOM clioBa MBaH MOAKPEIUISIET TAKUMHU TaHHBIMHU.

Ipoment nedexTHol mpogyKIHH

Tlep 14,35
Wpan 7,84

Bckope mocne aroro mosisieTcss [letp (KOTOphIH, Kak M3BECTHO, OCOOBIM TAKTOM HE OTJIMYAETCS) C
Kpukamu, 4to MBaH — (HEUCH3ypHOE OMpEENeHHE) ... U €My BEpUTh Helb3sl. Heckolbko moocThiB, [leTp
HAaYMHAET YTO-TO HEBHSITHO OOPMOTaTh O TOM, YTO BBINIECTOSIINE PYKOBOAUTEIH JAIOT €My CIIOKHBIC
3aganus. OTHAKO Jaxke Ha IPSIMOM BOIPOC O MPOIEHTE Ae(HEKTHBIX H3ACTHIA YSTKHIA OTBET OT HETO MOTYYHUTh
He ynaercs. Ho Bam u3BecTHO 1 TO, uto [leTp (ecnm aGcTparupoBaThesi OT €ro MaHep) Ha XOPOIIEM CUETY Y
TEXHUYECKUX HSKCIEPTOB WU HE CIEIyeT BBIABUTATh MPOTHB HEro OOBHHEHUH, HE PACCMOTPEB CHTYAIUIO
noapoOHee.

EcTecTBeHHO, cleayeT OMPENCeNUTh BBIXOJ Ae(PeKTHOW mpoaykumu ¥ B cMmeHy CTemaHa, a Takxke
PE3yNbTATHI IO ABYM THIIaM MPOAYKIHHU: IJIsl MOTPEOUTENEH BHYTPU CTPAHBI U JJII MHOCTPAHHBIX KIIUEHTOB
(B mocnemHeM cnydae crenu(UKalMM JOJDKHBI BBIJIEPKUBATHCA 3HAYUTENBHO TOo4Hee). Takue NaHHBIE
00pasyrT 6osee MOMHBIM HAOOP, KOTOPBIA U MPEACTABICH HIDKE IS MIPOU3BEJACHHOW B TIOCIENHEE BpeMs
MPOAYKIUH.

C nedexramu be3 nedexros

Bryrpenee norpednerie

Terp 3 293

Crenan 12 307

Ban 131 2368
Oxeriopr

Terp 255 1247

Crenan 75 359

Wpan 81 123

BO]'IpOCbl AJIdA 060y)l€£[eﬂﬂfl

1 . ITpaB mu MiBan? A UMEHHO: MOATBEPKAAETCS U MPH MCTOIB30BaHIH O0JIee TIOTHOTO Habopa JaHHBIX
YTBEPKIEHHUE O TOM, 4TO Y VIBaH BbIX0J] OpakoBaHHOW MPOAYKIMH HIDKE Bcero? BepHbI 1 pecTaBieHHbIC
VIBaHOM IIpOLIEHTHBIC 3HAYEHUS B 1IEJIOM (T.€. AJIs BCEil MPOIYKIMH, KaK Ui BHYTPEHHETO MOTPEOJICHNS, TaKk
U TIpeTHA3HAYEHHON Ha AKCIOPT)?

2. Ilpas nu [leTp? A UMEHHO: K KaKO! 4aCTH BBIMYIIEHHOH B €ro CMEHY NPOAYKIUU NPEIbSABISIOTCS
MOBHIIIEHHBIE TpeOoBaHUA? Kakne BBIBOABI MOXKHO CAENATh P CPABHEHUH SKCIIOPTHOW NPOILYKIHUH,
BEIYIIICHHOH B cMeHy [leTpa, ¢ sxcopTHO#H npoaykuueit aAByx apyrux cMeH? (IIpumeuanne. BozmoskHO, i1t
3TOT0 OyAeT MOJIE3HO CPAaBHUTH YCIOBHBIE BEPOSATHOCTH BHIITYCKa MPOAYKINH C NeeKTaMu u 0e3 1e(eKToB
IPU YCIOBUH PYKOBOJCTBA CMEHOH ONpeIEIEHHBIM MEHEPKEPOM. )

3. BanMaTtensHO MpoaHATH3UPYITE YCIOBHBIE BEPOSITHOCTH BHITyCKa Te(PEKTHOH MPOAYKIINH B CIIydae
pa3nMYHBIX KOMOMHALMI MEHEKepa 1 3aKa3unka ToBapa. Kakne BBIBOJBI MOXKHO C/IENIATh U3 3THX JaHHBIX?



4. Cranu ObI BBl peKOMeHAOBaTh [leTpy HaduaTh moucK HOBOM paboTsi? Ecim HET, TO KaKOBBI BTl
peIIoXKeHns?

Task 1 (COUNTING)

Mathematics is not primarily a matter of plugging numbers into formulas and performing
rote computations. It is a way of questioning and thinking that may be unfamiliar to many

of us, but is available to almost all of us.
John Allen Paulos, A Mathematician Reads the Newspaper.

1. A college team plays a series of 10 games which they can either win (W),
lose (L) or tie (T ).

(a) How many possible outcomes can the series have (differentiating between W L and LW, i.e. order is
important).

(b) How many of these have exactly 5 wins, 4 losses and 1 tie?

(c) Same as (a) if we don’t care about the order of wins, losses and ties?

2. A student has to answer 20 true-false questions.
(a) In how many distinct ways can this be done?
(b) How many of these will have exactly 7 correct answers?
(c) At least 17 correct answers?
(d) Fewer than 3? (excludes 3).

3. In how many ways can 3 Americans, 4 Frenchmen, 4 Danes and 2 Canadians
be seated (here we are particular about nationalities, but not about individuals)
(a) in a row.
(b) In how many of these will people of the same nationality sit together?
(c) Repeat (a) with circular arrangement.
(d) Repeat (b) with circular arrangement.

4. Four couples (Mr&Mrs. A, Mr&Mrs. B, ...) are to be seated at a round table.
(a) In how many ways can this be done?
(b) How many of these have all spouses sit next to each other?
(c) How many of these have the men and women alternate?
(d) How many of these have the men (and women) sit together?

5. In how many ways can we put 12 books into 3 shelves?

Remark. This question is somehow ambiguous: do we want to treat the books as distinct or identical, and if we do
treat them as distinct, do we care about the order in which they are placed within a shelf? The choice is ours, let’s try
it each way (the shelves are obviously distinct, and large enough to accommodate
all 12 books if necessary).

6. Twelve men can be seated in a row in 12! = 479001600 number of ways (trivial).
(a) How many of these will have Mr. A and Mr. B sit next to each other?
(b) How many of the original arrangements will have Mr. A and Mr. B sit
apart?
(c) How many of the original arrangements will have exactly 4 people sit
between Mr. A and Mr. B?

7. Security council of the UN has 15 permanent members, US, Russia, GB,
France and China among them. These can be seated in a row in 15! possible
arrangements. How many of these have France and GB sit together but (at the same time) US and Russia sit apart?

8. Consider the standard deck of 52 cards (4 suits: hearts, diamonds, spades
and clubs, 13 ’values’: 2, 3, 4...10, Jack, Queen, King, Ace). Deal 5 cards from this deck. This can be done in
2598960 distinct ways (trivial).

(a) How many of these will have exactly 3 diamonds?

(b) Exactly 2 aces?

(c) Exactly 2 aces and 2 diamonds?



9. In how many ways can we deal 5 cards each to 4 players?
(b) So that each gets exactly one ace?
(c) None gets any ace.
(d) Mr. A gets 2 aces, the rest get none.
(e) (Any) one player gets 2 aces, the other players get none.
(f) Mr. A gets 2 aces.
(g) Mr. C gets 2 aces.
(h) At least one player gets 2 aces (regardless of what the others get).

10. (Game of Poker): 5 cards are dealt from an ordinary deck of 52. The total
number of possible outcomes (5-card hands) is 2598960 (trivial). How many of these contain exactly:

(a) One pair, i.e. two identical values (and no other duplication of values).

(b) Two pairs.

(c) A triplet.

(d) Full house (a pair and a triplet).

(f) A straight (five consecutive values — ace can be considered both as the
highest and the lowest value, i.e. Ace, 2, 3, 4, 5 is a straight).

(g) Flush (five cards of the same suit).

(h) We should note that a hand can be both a straight and a flush (a first
overlap encountered so far).

(1) None of the above.

11. Roll a die five times. The number of possible (ordered) outcomes is 7776
(trivial). How many of these will have:

(a) One pair of identical values(and no other duplicates).

(b) Two pairs.

(d) ’Full house’ (a triplet and a pair).

(e) ’Four of a kind’.

(g) Nothing.

12. Let us try the same thing with 15 rolls of a die (4.7018x10'" outcomes in total). How many of these will have:
(a) A quadruplet, 2 triplets, 2 pairs and 1 singlet.
(b) 3 triplets and 3 pairs.

Bce 3agaun cHaOXeHBI TOAPOOHBIMH PEIICHUSIMHU.
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