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Metoauyeckie yka3zaHUsl 10 BBIIOJHEHHUIO NMPAKTUYECKUX padoT pa3paboTaHbl Ha OCHOBE

paGoueil mnporpamMmel ydeOHON aucuuiuiiHbl «Teopuss BeposATHOCTEM M MaTeMaTHyeckas
CTaTUCTHKAY.
CozxepxaHue NpPaKTUYECKUX pabOT OPUEHTHPOBAHO Ha IIOATOTOBKY OOYYAOIIMXCS K OCBOEHMIO
po(ecCHOHATBHOTO ~ MOIYJS  MPOTrpaMMbl  MOATOTOBKM  CHELUAIMCTOB  CPEIHEr0 3BEHa 10
crienmanbHOcTH 09.02.07 MHpOpMalMOHHBIE CUCTEMBI U TPOrPAaMMHUPOBAHNE U OBJIA/ICHUIO OOIUMU
KOMITETEHLIUSIMU.



COJEPKAHUE

I BBEJIEHUE .....c.ooiiiiiiiiectee ettt sttt ettt sttt et s st e st e e nae s nbe et e eneenneenneas 4
2 METOAMYECKUE VKABAHUISL ..o 6
TTpakTHUECKOE 3AHATHE N2 1 ..oiiiiiiiiiiii i 6
TTpaKTHUECKOE 3AHATHE N2 2 ..ottt 10
TTpakTHUECKOE 3AHATHE N2 3 ...ttt 12
TIpakTHUECKOE 3AHATHE NC 4 .....c.oiiiiiiiiiiic et nneas 16
TTpaKTHUECKOE 3AHATHE NO 5 ..ot 22
TTPAKTHUECKOE BAHATHE INQ 6 ...iiiiiiiiiii ittt sttt sttt ettt e e st e s snb e e e snbe e e neees 24
TTPAKTHUECKOE BAHATHE INO 7 ..iiiiiiiiiiiiiiiiie st se ettt st e et e e e et e e st e e e snb e e e nnb e e e nnbe e e nne s 27
TTpaKTHUECKOE 3AHATHE NO 8 ...iiiiiiiiiiii ittt e st e e s nnb e e e nnbe e e nne s 27



1 BBEJAEHUE

BaxHyl0 yacTb TEOPETHUECKOW M MPO(PECCHOHATBHON MPAKTUYECKOH MOATOTOBKH CTY/ICHTOB
COCTABJISAIOT PAKTUYECKUE 3aHATHS.

CocraB u cofepkaHue MPAaKTUUYECKUX 3aHATUN HampaBieHbl Ha peanu3annio denepaabHOro
roCyJJapCTBEHHOT'O 00pa30BaTeIbHOIO CTAaHAAPTA CPEAHET0 NPOPECCHOHATBHOIO 00pa30BaHMsL.

Benymieid 1ugakTHUECKON 1ENbI0 MPAKTHUECKUX 3aHATUH SBIIsIETCS (POPMHUPOBAHNE YUCOHBIX
IPAKTUYECKUX YMEHUH (YMEHUH pelaTh 3a/auy M0 MaTeMaTHKe), HeOOXOAMMBIX B MOCIEAYIOIEH
y4eOHO IesTETLHOCTH.

B cootBercTBUM ¢ pabodeil mporpaMMoi yueOHON MUCHMIUIMHBI «Teopust BEpOSITHOCTEH U
MaTeMaTHYecKasi CTaTUCTHKA» MPEAYCMOTPEHO IMPOBEACHHE MPAKTUYECKUX 3aHATUH. B pamkax
IIPAKTUYECKOr0 3aHATHS OOy4YaroIIMecsi MOTYT BBINOJIHATh OJHY WM HECKOJBKO IPAaKTHYECKUX
pabor.

B pe3ynbrare ux BBIOJHEHUS, 00yYarOLIUics JOIKEH:

ymembo:

VY 1. IIpuMeHATh CTaHAAPTHBIE METObl M MOJIENIH K PELICHUIO BEPOATHOCTHBIX U CTATUCTUYECKUX
3ama4

VY 2. Ucnonp30BaTh pacyeTHble (POpMYJIbl, TAOIUIBI, TPAGUKH [IPU PELIEHUN CTATUCTUYECKHX 33134
VY 3. IIpuMeHATh COBpEMEHHBIE TTAKETHI MPUKJIAIHBIX TPOTPAMM MHOTOMEPHOTO CTAaTHCTUYECKOTO
aHaIn3a

VYo 01.02 ananu3upoBats 3a1a4y H/HIU POOIEMY U BBIICIATH €€ COCTABHBIC YaCTH;

VYo 01.03 onpenensaTs ATanbl peHICHUS 3aa4H;

VYo 01.05 cocraBiarh miaH ACHCTBUIL;

VYo 01.08 peani3oBaTh COCTaBJICHHBIN IJIaH;

Yo 01.09 onieHrBaTh pe3yabTaT U MOCICICTBUS CBOUX JACHCTBHIA (CAMOCTOSITEIILHO HITH C IIOMOIIBIO
HaCTaBHHKA);

VYo 02.02 onpenensite He0OX0AUMBIE HICTOYHUKN HH(POPMAIUH;

VYo 02.03 nnanupoBaTh NpoLecc MOUCKa; CTPYKTYPUPOBATH MOIY4YaeMyt0 HH(POpMAIIHIO;

VYo 02.05 onieHnBaTh MPAKTHYECKYIO 3HAYMMOCTH PE3yIbTATOB ITOKMCKA,

Yo 02.07 ucnonb30BaTh COBpEMEHHOE MPOTrPAMMHOE 00ECTIeUeHUE;

VYo 02.08 ncnonp30BaTh pa3nuIHbIe HUPPOBBIE CPEICTBA TSI pEIISHHs TPO(ECCHOHATFHBIX 3a/1a4;
Yo 04.02 B3aumojeiicTBOBaTh €  KOJJIETaMH, PYKOBOJCTBOM, KJIMEHTaMH B  XOje
npo¢eCCUOHAIBHON IeATETHHOCTH;

Yo 05.01 rpaMoTHO H371aratb CBOM MBICAM U OQOPMIISATH JOKYMEHTHI MO MpOo(dhecCHOHATbHON
TEMaTHKE Ha TOCY/IapCTBEHHOM SI3bIKE;

VY0 09.01 moHrMaTh OO CMBICT YETKO MPOU3HECEHHBIX BHICKa3bIBAHUI Ha N3BECTHBIC TEMbI
(mpodeccuonanbHbIe U OBITOBBIC);

VY0 09.02 yuacTBOBaTh B 1Maiorax Ha 3HaKOMbIe 00II1e U MPO(ECCUOHATBHBIE TEMbI

Conep»xaHne MPaKTUIECKUX 3aHATHI OPHEHTHPOBAHO Ha ITOJrOTOBKY O0YJAIOIINXCS K OCBOCHHIO
Npo(eCCUOHATIBHOTO ~ MOJYJISL  MPOrpaMMbl  TOJTOTOBKM — CHELMAIMCTOB CPEAHEro 3BeHa 10
CIIEIMATIBHOCTH. A TaKke (YOPMUPOBAHHIO 0OUUX KOMNEHeHUUIL.

OK O0l. Bsibuparb cnocoObl pemeHuss 3agad  Npo(ecCHOHANTBHON  JesTeIbHOCTH,
MIPUMEHUTEIHHO K Pa3TMYHBIM KOHTEKCTaM.

OK 02. MHcnonb3oBaTh COBpPEMEHHBIE CpEICTBa IIOWCKA, aHajdM3a W HUHTEpIHpeTaluu
nHpopMalud, U HHPOPMAIMOHHBIE TEXHOJOTMM JJi1 BBINOJHEHUS 33a7ad NpoQecCHOHAIbHON
JesITeTbHOCTH.

OK 04. 3¢ddexTruBHO B3aMMOJICHCTBOBATh U Pa0OTATh B KOJUIGKTHBE W KOMaH/IC.

OK 05. OcymiecTBIATh YCTHYIO U MHCBMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @eaepanuu ¢ yueToM 0COOEHHOCTEN COIMATbHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 09. TIlonp3oBarbcs mNpoecCHOHANBHOM JOKyMEHTalMel Ha TOCYJapCTBEHHOM U
WHOCTPAaHHOM SI3bIKaX.



Brimonnenue o0ydarommxcsi MpakTHYEeCKUX paboT mo yueOHoW aucuuruimHe «Teopus
BEPOSITHOCTEH M MaTeMaTH4YeCKasi CTATHCTHKAY HAIIPABJICHO Ha:

- 0000lIeHne, CHCTEMATH3alMIo, YINIyOleHHe, 3aKpeIuleHHe, pa3sBUTHE M JETAIN3aLUI0
MOJTYYEHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHON TUCIUIUINHBI;

- (¢opMHpoBaHHWE yMEHUH NPUMEHSTH IIOJyUYCHHBIC 3HAHHUS Ha TPAKTHKE, pPean3aLuio
eIMHCTBA MHTEJUICKTYAIbHON M MPAKTHYECKOH NeITeIIbHOCTH;

- pa3sBUTHE HHTEJUICKTYalbHBIX yMEHUH Yy OyIyHmIMX CIEUUAIMCTOB: aHAJTUTHYECKHX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIpAaOOTKY NpHW pEIICHUH IMOCTABJICHHBIX 3aJad MPO(ECCHOHANTBHO 3HAYMMBIX KadyecTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTH, TBOPUYECKAsl HHUIIHATHBA.

[IpakTrueckue 3aHATUSI MPOBOIATCS IIOCIE COOTBETCTBYIOILEH TEMBI, KOTOpas O0OeCIeunBaeT
HAINYME 3HAHWH, HEOOXOIMMBIX IS €€ BBITTOIHECHHS.



2 METOAUYECKHUE YKA3ZAHUSA
Tema 1. D1eMeHTHI KOMOMHATOPHKH

IIpakTnueckoe 3ansaTHe Ne 1
TToacuéT ynciaa KOMOMHALIMIA

Henab: chopMupoBaTh yMeHHE pelIaTh 3a/1a4yl ¢ UCMIOIb30BaHHEM (POPMYT KOMOMHATOPHKU:
[IEPECTAHOBOK, PA3MEUIEHUN U COUYECTAHUM.

Bbinosinus padory, Bel Oyaere:

ymembs:
- MIPUMEHSTh CTaHAAPTHBIE METOJIbI U MOJIETH K PEUICHHI0 KOMOMHATOPHBIX 33]1a4;
- pemaTh 3a/1a4u ¢ UCMOIB30BaHUEM (POPMYI KOMOMHATOPHKH,
- aHAJIM3UPOBATh 33/1a4y U BBIIETATH €€ COCTaBHbIC YaCTH;
- COCTAaBIIATH MJIaH JCHCTBUS,
- peain30BaTh COCTABICHHBIN IUIAH;
- OLICHUBATh PE3YyJIbTAT M IOCIEACTBUS CBOMX JCUCTBUH (CaMOCTOSATEIBHO WIH C TIOMOIIBIO
HaCTaBHHKA);
- OTIpeNeNIATh HEOOXOIMMbIE HCTOYHUKY HH(OpMAITHIH;
- CTPYKTYpPUPOBATH MOTy4aeMyr0 HHPOPMAIHIO;
- BBIJICNIATH HanOoJiee 3HAYMMOE B ITepeYHe WH(POPMAIIHH;
- IPaMOTHO M3JIaraTh CBOHM MBICIH U O0OPMIISTH JOKYMEHTHI 10 MPo(ecCrOHaNbHON TeMaTHKe
Ha rOCyIapCTBEHHOM SI3bIKE;
- MOHUMATh OOIIUI CMBICT YETKO IPOU3HECEHHBIX BBICKA3BIBAHUN HAa W3BECTHBIE TEMBbI
(mpodeccroHanbHbIE U OBITOBBIC);
- y4acTBOBaTh B IMajorax Ha 3HaKOMbIe 001Ue U MPO(PEeCcCCHOHATBHBIE TEMBI.

MarepunanbHoe obecrnieyeHue:

PaznaTounblif MaTepual (KapTOUKH C 3aJaHUSIMH).

Texnuueckue cpeiacTBa OOYYEHHs: KOMIBIOTED C  JIMIEH3MOHHBIM — IPOTPAMMHBIM
o0ecreyeHneM 1 MyJIbTUMEIUa IPOeKTOopP.

3aganue:

BHumarenbHO npouunTaiite TEOpeTHUECKUE CBECHHUS.

PazbepuTte pemenne 3aqad, NpUBEIEHHBIX HUKE, M 3AMMUIIATE X B TETPAIb.

Pemmre 3a1aum u3 paszzena s CaMOCTOSTENLHOTO PEIICHUS.

Kparkue TeopeTuueckue cBe1eHUs

Kombunamopuka — oJuH 13 pa3JenoB AMCKPETHOH MaTeMaTHKH, M3YYalOIIMHA CIIOCOObI
MOJICYETa YHCIIa JIEMEHTOB B KOHEUHBIX MHOXECTBAX, KOTOPBIA MPHOOpEN OOJbIIOe 3HAUYEHUE B
CBSI3U C HCIIOJIb30BAaHUEM €ro B TEOPUHU BEPOSATHOCTEH, MaTeMaTH4ecKOW JIOTHKE, TEOPUH YHCel,
BBIYUCIIUTENILHONW TEXHUKE, KHOEPHETHKE.

MHo:xecTBa 0€3 NOBTOPEHU I

MHoOXecTBa dJIEMEHTOB, COCTOSIIIME W3 OJHUX W TeX K€ Pa3IHYHBIX DIIEMEHTOB U
OTJIMYAIOIIMEeCcss APYr OT Jpyra TOJBKO HX TOPSIKOM, HAa3bIBAIOTCS HEPecmano8Kamu >THX

anementoB: P, =nl, rre nI=1.2-3-...-.n, Ol=1.

Pa;wemeumuuu Ha3bIBAFOT MHOX>KECTBA, COCTABJICHHBIC M3 N PA3JIMYHBIX 3JICMCHTOB IO M

n!
3JIEMCHTOB, KOTOpLIe OTJIMYAKOTCA J'II/I6O COCTaBOM JJICMCHTOB, J'II/I6O nux HOpSI,[[KOM: Anm = ﬁ .
n—m)!

Couemanuamu u3 N Pa3IMYHBIX 3JICMCHTOB IO M HAa3BIBAIOT MHOXXECTBA, COACp Kamue M

3JICMCHTOB W3 4YHcCIa N 3aJaHHBIX, W KOTOPBLIC OTIMYAIOTCA XOTs OBl OJHUM JJIEMCHTOM:

m_ n! 0o_ no_ 1
Cn —m,rﬂe Cn —1, Cn —1, Cn—n.
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IIpaBuiia ciioxKeHUsI U YMHOKEHHS

Ilpasuno cnosmcenus. Ecnu oqHO NeficTBUE MOXKHO BBIMOJHUTH M criocobamu, a apyroe N
croco0amMu, ¥ OHM B3aMHO MCKITIOYAOT APYT IPYTa, TO BHITOJHUTH OJHO JII000E U3 3TUX JeHCTBUI
MOXxHO (N + M) criocobamu.

Ilpasuno npouszeedenus. Ecnu oO0beKT A MOXXHO BBIOpaTh M3 COBOKYMHOCTH OOBEKTOB M
croco0amMM M MOCJe KaXJI0ro Takoro BbIOOpa 00BbEeKT B MOXHO BbIOpaTh N crocobamu, TO mapa
00BEKTOB (A4, B) B yka3aHHOM MOPsIIKE MOKET OBITH BbIOpaHa m-n croco0amMu.

IIpuMmepsl pelieHus 3aaa4

Pa3memenus 6e3 noBropenuii

3agaya 1. CKOJIBKO MOXKHO COCTaBUTh TeNE(POHHBIX HOMEPOB U3 6 LU KaKIbIi, TaK YTOOBI
Bce UG PBI ObUIN Pa3TUYHbI?

Pemenue. OT0 mpumep 3ajauu Ha pasmenneHue Oe3 moBTropeHuil. Pasmemarorcs 3aecy 10
udp 1o 6. A BapHaHTHI, IPU KOTOPBIX OJWHAKOBBIE MU(PHI CTOST B PA3HOM TOPSIIKE CUUTAFOTCS

pa3HBIMHU.
3HAYMT, OTBET HA 3a/1a4y Oy/IeT:
|
As =10 151000
(20-6)!

3agaua 2. CkoabKkUMHU crioco0amMu 4 FOHOIIM MOTYT MPUTTIACUTH YETHIPEX U3 IIECTH JIEBYIIEK
Ha TaHen?

Pemrenne. /I[Ba roHOmM HE MOTYT OJHOBPEMEHHO IPUIVIACUTH OJHY U Ty XK€ AeBYyWIKy. M
BapUaHThl, IPY KOTOPBIX OJHU M TE€ K€ JIEBYIIKH TAHIYIOT C Pa3HBIMU FOHOLIAMM, CUHUTAIOTCS
Pa3HbIMH, TO3TOMY:



Ag’ :—6! :E:%O
(6—4)! 2
Bo3moxHo 360 BapraHTOB.
IlepecTanoBkHu 0e3 NOBTOpPEeHM
3agavya 3. CKOJIBKO Pa3IMYHBIX MIECTU3HAYHBIX YUCENT MOYKHO COCTaBUTh U3 1udp 0, 1, 2, 3,

4,5, ecu TUQPHI B YKCIIE HE TTOBTOPSIOTCS?

Pewrenue.
1) Haiinem komu4ecTBO BCeX MepecTaHOBOK U3 3Tux mudp: Ps=61=720.
2) 0 He MOXET CTOSITh BIIEPEIU YHCIIA, TOITOMY OT ATOTO YHCJIa HEOOXOJAMMO OTHSTH

KOJINYECTBO MEPECTAHOBOK, MPpH KoTopoM 0 cTouT Briepenu. A sto Ps=51=120.

Pe-Ps=720-120=600.

Coueranus 0e3 NOBTOpPeHMIt

3anaua 4. CKOJIBKO TPEXKHOIIOYHBIX KOMOMHAIMI CYIIECTBYET Ha KOJOBOM 3aMKe (BCE TpU
KHOITKH HQ)KHMAIOTCSI OJJHOBPEMEHHO), €clii Ha HeM Bcero 10 mudp.

Pemenne. Tak Kak KHONKH Ha)XKUMAIOTCS OJHOBPEMEHHO, TO BBIOOP 3THX TpEeX KHOIOK —

10! ~8-9:10

(10-3)!- 3 6

3agauya 5. YV oxgHoro yenoBeka 7 KHUI IO MaTemaTwke, a y Broporo — 9. Ckoiapkumu
CIoco0amMu OHM MOTYT OOMEHSTh APYT y JApyra IBE KHUTH Ha JBE KHUTH.

Pemenne. Tak kak MOPSIIOK CIEOBaHUS KHUT HE MMEET 3HAUEHHsI, TO BBHIOOp JIBYX KHUT -

coueranue. OTcroaa BO3MOKHO Cr =

=120 BapuaHToB.

I .
couetanue. [lepBblii 4UeTOBEK MOXKET BBIOpATh 2 KHUTU C72 = @ ;)l o = 627 =21 cnocobamu.
. 2 9 8-9
Bropoii yenoBek MoxeT BbIOpaTh 2 kHurn C§ = ©_2). 2 = " 36 crnocobamu. 3HAUUT BCErO

10 IIPABUILY IPOU3BEAEHUS BO3MOXKHO 21-36=756 BapuaHTOB.

3agaua 6. [Ipu urpe B TOMHHO 4 UTPOKa JEIAT OPOBHY 28 KocTei. CKOIBKUMU CIIOCOOaMU
OHH MOTYT 3TO CHENIaTh?

Pemenue. [lepBriif urpok nenaer Beioop u3 28 kocteil. Bropoit u3z 28—7=21 xoctu, Tpetuit u3

14, a yeTBepTHIN UTPOK 3a0upaeT ocTaBlrecs KOCTH. C1e10BaTeNbHO, BO3ZMOKHO C278 .CJ,-C/,.

PasmeneHusi ¥ coueTaHusi ¢ MOBTOPEHUSIMU
3agaua 7. CKONBKO TPEX3HAYHBIX YMCET MOKHO COCTaBUTh U3 tudp 1, 2, 3, 4, 5?
Pemrenue. Tak kak mopsiiok 1udp B 4nciie CyMIECTBEHEH, IU(PPHI MOTYT MOBTOPSTHCSA, TO ITO

OyIyT pa3MeIeHus C TOBTOPSHUSIMH U3 MATH JJIEMEHTOB I10 TPH, & UX YUCIIO PABHO Ag’ =5%=125.

3agaua 8. B xoHIUTEpCKOM MarasmHe MpoJaBAINCh 4 COPTa MUPOKHBIX: IKIIEPHI, IECOYHBIE,
HaroJeoHb! U ciaoeHble. CKOIBKUMH CITOCOOaMU MOXKHO KYIUTH 7 MMUPOXKHBIX.

Pemwenne. Ilokynka He 3aBUCUT OT TOro, B KakOM MOPSAAKE YKIJIAJIBIBAIOT KYIUJICHHBIE
NUPOXKHbIE B KOpoOKy. [lokymku OyayT pasiu4yHBIMHM, €CIM OHHM OTJIMYAIOTCA KOJIMYECTBOM
KYIUIEHHBIX TUPOKHBIX XOTS Obl 0J1HOTO copra. CreaoBarenbHO, KOJTUYECTBO Pa3IMUHbIX MOKYIOK

. .7 (7+4-1)! 10
PaBHO YUCILy COYETAHUN YETBIPEX BUAOB IMUPOKHBIX 0 ceMb. C, = = =120.
né4a-nr -3
3agava 9. O6e3bsiHY MOCaANIIM 3a MULIYIIYIO MAIIMHKY ¢ 45 KIaBHIIaMH, ONIPEAETUTh YHCIIO
MOTBITOK, HEOOXOAUMBIX JJIsi TOro, YTOObl OHAa HABEpHsSKa Hamedarana MepBYI0 CTPOKY poMaHa
JL.H. Tonctoro «Anna Kapenunnay, eciiu cTpoka CoaepKHT 52 3HaKa ¥ MOBTOpeHHH He OyaeT?
Pemenue. Ilopsinok OykB nMeeT 3HaueHUE. BykBbI MOTYT MOBTOPATHCSA. 3HAUUT, BCErO €CTh

v =45 BapuaHTOB.

IlepecTaHOBKM € TOBTOPEHUSIMH
3anaua 10. CkoIbKHMH CIIOCOOAMU MOYKHO MEPECTABUTh OYKBBI CI0OBA «aHAHACH?
Perrenne. Beero OykB 6. M3 nux omunakoBbl: N1 (a)=3, n2(u)=2, n3 (c)=1. CnemoBarenbHO,

8
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YUCIIO Pa3IMYHBIX IEPEeCTaHOBOK paBHO Pg(3,2,1) =
3agaum 1J19 CAaMOCTOSITEILHOTO PelIeHust

1. CxopKO IEPECTAaHOBOK MOKHO c/iesiaTh U3 OykB cioBa «Mwuccucunuy». Oteer: 2520

2. NmMeercss MATH Pa3sIUYHBIX CTYJIBEB M CEMb PYJIOHOB OOMBOYHON TKaHU Pa3IMYHBIX
1BeToB. CKOJIBKUMH CITIOCOOaMH MOYKHO OCYIIECTBUTh OOMBKY CTyIbeB. OTBeT: 16807

3. Ha mamstabie cyBenupsl B «llome Uynec» crmoHcopbl mpeiaralor Ko(eBapku, yTIOTH,
TeneoHHbIe anmnapathl, 1yxu. CKOJBKUMHU CIOcO0aMU 9 yYaCTHHKOB UTPHI MOTYT IMOJYYUTH 3TU
cyBeHUpbI? CKOJNBKHMHU CIIOCOOAMU MOTYT OBITh BBIOpaHBI 9 TpeaAMETOB IJIsi YYaCTHHKOB UTPHI?
OrtBer: 49, 220

4. CKOJBKUMU CIIOCOOAMH MOXHO PAaCCTaBUTh Ha IMAXMATHOW JOCKe 8 majel Tak, 4ToObl Ha
0JIHa U3 HUX He MorJia OuTh Apyryo? Oteet: 40320

5. CkosbKO MOKET OBITh cilydas BbIOOpa 2 KapaHjamed u 3 pydyeKk W3 IATH pa3InyHbIX
KapaHJanien 1 mecty pasindabix pydek? Oter:200

6. B Teuenue 30 nuel ceHTsIOps ObuIO 12 MOXKIIMBBIX THEH, 8 BETPEHBIX, 4 XOJIOIHBIX, 5
JNOXKIJIMBBIX U BETPEHBIX, 3 JOK/UIMBBIX M XOJOJHBIX, a OJWH JIeHb ObUI U JOXKUIMBBIM, U
BETPEHBIM, M XOJIOIHBIM. B TeueHune ckoJbKuX JHEW B CEHTsOpe cTosuia xoporas noroaa. OTBeT:
15

7. Ha ¢epme ects 20 oBerr u 24 cBuHbH. CKOJBKUMH CIOCOOAMH MOYKHO BBIOpATh OIHY
OBILy U 0JIHY cBUHBIO? Eciiu Takoit BEIOOD yKe cenaH, CKOJIbKUMHU CII0OCO0aMU MOXKHO CIeNIaTh €ro
emie pasz? Otser: 480, 437

8. CKOJBKMMH CcHocobaMu MOXKHO BBIOpaTh IJIAaCHYIO U COIVIACHYKO OYKBBI U3 CIIOBA
«3nanue»? OtBeT: 9

9. CKOJBKO CYIIECTBYET YETHBIX MATU3HAYHBIX YHCEN, HAUMHAIOIIUXCS HEYETHOU HUQPOii?
Otsert: 25000

10. B xHmxkHbIA MarasuH noctynuian pomanbl @. Kymepa «lIpepusi», «3BepoOoii»,
«Inuony, «ITnoneps», «CienonsIT» Mo 0OAMHAKOBOH IeHe. CKOJIBKUMHU CrocobamMu OuOiInoTeka
MOJKET 3aKynuTh 17 KHUT Ha BbIOpaHHbIM yek? OtBet: 2985

dopma npeacTaBjieHus pe3yabTara:

Pemenue 3ana4, ohopMIeHHOE B TETPAIH.

Kpurtepun onenku:

Pemenne 3amaun cuntaeTcs O0e3ympeyHbIM, €CIH MPABIIIBHO BBIOPAH CIIOCO0 PEIIeHHUs, CaMO
pelIeHrue COMPOBOXKIAETCS HEOOXOJUMBIMU OOBSCHEHUSIMH, BEpPHO BBITIOJIHEHBI HYXKHBIE
BBIYHCIICHHS U PeoOpa30BaHusl, MOTYYEH BEPHBIA OTBET, MOCIEI0BATEILHO U aKKYPATHO 3aHCaHO
perieHue.

OtMmeTKka «5» CTaBUTCS, €CIIU:

- paboTa BBINOTHEHA TTOJHOCTHIO;

- B IOTHYECKUX PACCYKJICHUAX U 0OOCHOBAHHUH PEIICHUs HET MPoOeoB U OMNOOK;

- B PEIICHMH HET MaTeMaTH4YeCKHUX OIMOOK (BO3MOKHA OJHA HETOYHOCTH, OMHCKa, HE
SIBJISIFOIIASICS CICJICTBUEM HE3HAHUS WJIM HETIOHMMAaHUs Y4eOHOT0 MaTepuana).

OtmMmertka «4» cTaBUTCS, €CIIU:

- paboTa BBITIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHMS IIAarOB PEUICHUS HEIOCTAaTOYHBI (ecin
yMeHHe 000CHOBBIBATH PACCYKIECHUS HE SIBISLIOCH CIIEIUATbHBIM O0BEKTOM IIPOBEPKH);

- JOTyIeHa OJ{HA OIMMOKa WJIM JIBa-TPH HEJOYETa B BBIKIAJKAX, PUCYHKaX, YepTEkKaxX WITH
rpadukax (eciu 3Tu BUBI paOOTHI HE SIBISUTUCH CIEIIHATEHBIM 00bEKTOM MPOBEPKH ).

OtMmeTKa «3» CTaBUTCS, €CIIH:

- IOMyIIeHbI OoJiee OHOM omMOKH WK OoJiee IBYX-TpeX HEJJOUETOB B BBIKJIAIKAX, YEPTEIKAX
uu Tpadukax, HO yJal[uics BIaJeeT 00sS3aTeIbHBIMA YMEHUSMH TI0 TIPOBEPSIEMOM TEME.

OtMmeTKa «2» CTaBUTCS, €CIIU:

- JOTMYIIEHBI CYIIECTBEHHBIE OIMMOKHM, TIIOKAa3aBIIWE, 4YTO VYYAIIUWCS HE BIAJEET
00s13aTeTbHBPIMU YMEHHUSIMHE 110 IaHHOW TeMe B TIOJTHOM Mepe.
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Tema 2. OcHOBBI TeOpHHU BEPOATHOCTEH

IIpakTnueckoe 3ansaTHe Ne 2
BblrunciieHne BepOATHOCTEN € MCIOJIb30BaHUEM (POPMYJT KOMOMHATOPUKH

Hean: chopmupoBaTh yMeHHE pellaTh 3aJadd Ha BBIYUCIEHHE BEPOSITHOCTU C
UCTOJIb30BaHUEM (POPMYIT KOMOMHATOPUKH.
Bbinosinus padory, Bol Oyaere:
ymembp:
- IPUMEHATh CTAHIAPTHBIE METO/bI U MOJIEININ K PELICHUIO BEPOSTHOCTHBIX 3ajay;
- peraTh 3a/1a4u C UCMOIB30BaHUEM (POPMYII KOMOMHATOPHKH,
- aHAJIM3UPOBATh 33]a4y U BBIJIEJIATh €€ COCTaBHbIC YaCTH;
- COCTaBJIAThH IUIAH JICHCTBHS,
- peann30BaTh COCTaBJIECHHBIN IIAH;
- OLIEHUBATh PE3YyJIbTAT M IOCIEACTBUS CBOMX JCUCTBUH (CaMOCTOSATEIBHO WM C TOMOIIBIO
HaCTaBHHKA);
- OTIpeNeNIATh HeOOXOIMMbIE HCTOYHUKH HH(OpMAITHH;
- CTPYKTYpPUPOBATh MOJIy4aeMyt0 HH(POPMALIHIO;
- BBIJICNIATH HanOoJiee 3HAYMMOE B ITEpeYHe WH(POPMAIIHH;
- IPaMOTHO M3JIaraTh CBOM MBICIU U O(OPMIIATH JOKYMEHTHI 110 PO(HECCHOHATIBHON TEMAaTUKE
Ha rOCyIapCTBEHHOM SI3bIKE;
- IOHUMaTh OOLIMHA CMBICI YETKO IPOU3HECEHHBIX BBICKA3bIBAHUNW HAa HW3BECTHBIC TEMbI
(mpodeccroHanbHbIE U OBITOBBIE);
- y4acTBOBaTh B UaJlorax Ha 3HAKOMbIE 00IKe U TPO(peCCUOHATIbHbIE TEMBI.
MarepunanbHoe obecrnieyeHue:
PaznaTounblif MaTepual (KapTOUYKH C 3aJaHUSIMHU).
TexHuueckue cpeacrBa OOY4YEHHS: KOMIIBIOTED C  JIMIIEH3MOHHBIM — IPOTPAMMHBIM
o0ecreyeHneM 1 MyJIbTUMEIUa IPOeKTOopP.
3ananne:
PazGepuTte pemienue 3agay, NpUBEIEHHBIX HUKE, U 3aMUIINTE UX B TETPAb.
Pemmre 3anaun u3 pasnena st CaMOCTOSATENBHOTO PELLICHUSI.
Kparkue Teopernueckue cBeeHHs
Beposamuocmuv codvimus — 310 uncneHHasi Mepa 00bEKTUBHON BO3MOXHOCTH €T0 MOSBIICHUS.
Ecnu umeercss mosHas rpymnna MONapHO HECOBMECTHBIX M PAaBHOBO3MOXKHBIX COOBITHM, TO
BEPOATHOCTh P(A) HacTymjueHusi coObITHS A BBIYMCIAETCS KaK OTHOLIEHHE 4YHCa HCXOJO0B,
OJ1aronpUATCTBYIOIIUX HACTYIUIEHUIO COOBITHS (), K YUCITY BCEX UCXOJIOB UCIIBITAaHUS (1):

p m
() =~

Ceoticmea eepossmuocmu.:

1) BeposiTHOCTB 10cTOBEpHOTO COOBITHS paBHa 1.

2) BeposiTHOCTh HEBO3MOXKHOTO cOOBITHS paBHa (.

3) BeposiTHOCTH ~ cIydallHOTO  COOBITHSL  YIOBJIETBOPSET JBOWHOMY HEPaBEHCTBY
0<P(A)<1.

4) BeposiTHOCTB 1F060T0 COOBITHS YIOBIETBOPSIET ABOMHOMY HepaBeHcTBY 0 < P(A) <
1.

IIpuMepsl pelieHus 3aaay
3agaua 1. HaiiTu BeposTHOCTH TOr0, YTO MPH OPOCAHUU UTPATbHONW KOCTH BBINAJET YUCIO,
KpaTHoe TpéM (coObITHe A).
Pemrenne: Yucimo Bcex HJIEMEHTapHBIX COOBITHH N =06, YUCIO 3IEMEHTapHBIX COOBITHIA,
OJaronmpUATCTBYIOIIUX JaHHOMY coObITHIO A, M=2 (910 BbHIMagcHWE 3 WK 6), 3HAYMWT,
1

P(A)=%:§.
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B crnepyromux OByX HmpUMepax MbI HCIOJIb3yeM KOMOMHATOpHBIC MOHATUS (COYETaHUS U
MePECTAaHOBKH ), Pa300paHHbIE BhIIIE (B MPaKTHUYECKOM 3aHsATHN Ne 1).

3agaua 2. B ypHe Haxoautcs 7 mapoB, U3 KOTOphIX 4 Oenbix u 3 yepHbIX. M3 ypHBI Hayran
BbIHMMaeTcs Tpu 1mapa. Hailtu BepossTHOCTB TOro, 4To JBa 1mapa OyayT OesbIMuU, a OIUH — YEPHBIM.

Pemenue: Ywuciao Bcex 3IEMEHTApHBIX COOBITHH MoAcYMTaeM 1O (GopMylie COYeTaHHH

n=C> =35, 4uCiI0 3NEeMEHTAPHBIX COOBITHH, GIATONPUATCTBYIONIMX JAHHOMY COOBITHIO A, TIO

dopMysne  coueTaHWi, mNpUMEHMB mOpaBwiIo  TpomsBeneHus, M=C;C;=18, 3mauur,
m CC; 18
n C; 35

3agaya 3. Ha KHIWKHOM NOJIKE CilydallHO pa3MeEIIaloTcsi 8 KHUI, U3 KOTOpPBIX 5 — 1O
MateMaTuke U 3 — mo ¢usuke. HaliTu BepoATHOCTH TOro, yTO clieBa OyayT BCE KHUTU I10
MaTeMaTHKe, a CIpaBa — BCE KHUTH T10 (PHU3HKE.

Pemenue: Yncno Bcex aneMeHTapHbIX cOObITUH N =P, =8!, 4ncno sneMeHTapHbIX COOBITHIA,
m 53 1
OaronpUsTCTBYIONMX AaHHOMY coObiTHi0 A, M= PP, =513, 3nauur, P(A) = P

3agauu 1719 CaMOCTOSITEILHOTO pelIeHus!

KakoBa BeposSTHOCTb TOro, YTO HayAauyy BbIOpaHHOE JBY3HAUHOE YHUCIIO HE COJAEPKUT HU
OJIHOU OBOMKH?

2. Orpsn yuamuxcss u3 25 4YeloBEeK y4acTBYeT B BOEHHM3MpPOBaHHOH urpe. B otpsge 5
cieonbIToB U 4 cBsAzucta. B pa3Benky HaJ0 HampaBUTh YeThIpeX uenoBeK. KakoBa BEpOSITHOCTh
TOr0, 4TO B Pa3BEArpyIny OyAyT BKIIOYEHbl 2 CBA3UCTAa M 2 CIEJOIBITA, €CIHM BKIIOYEHUE B
pa3BeArpyIIy paBHOBEPOSITHO I JIFOOOTO yueHUKa?

3. Ha kapToukax Hamucassl 1ensle yucia ot 1 1o 15 BkmounrtensHo. Haynauy n3Biekarorcs
nBe KapTouku. KakoBa BEpOSITHOCTh TOr0, YTO CyMMa YHUCEJN, HAallMCaHHBIX HAa 3TUX KapTOYKax,
paBHa jaecsTu?

4. [Ins nexypcTBa Ha Beuepe MyTeM >KepeObEeBKHU BBIJIEISIOTCS 5 yenoBek. Beuep nmpoBoauT
KoMHuccHs, B cocrase kotopoit 10 roHomeit u 2 nesymku. Haligute BEpOATHOCTH TOTO, YTO B YUCIIO
JEKYPHBIX BOUAYT 00€ JI€BYIIKH.

5. Umeercs 6 OuneToB B Tearp, U3 KOTOPhIX 4 Ouiieta Ha Mecta nepBoro psnaa. Kakosa
BEPOATHOCTh TOTO, YTO U3 TPEX HayAauyy BbIOpAaHHBIX OMJIETOB JIBa OKa)KyTCsl HA MECTa IEepBOTO
psana?

6. buner B maprep crout 50 xom., Ha O6enpaTaxk — 40 komn. u Ha spyc — 30 xon. Haiinure
BEPOSTHOCTH TOT'0, YTO B35ThIE HAaylauy JIBa OUJIETa CTOAT BMecTe He Aopoxke 80 Kol

7. Ha onuH psia U3 ceMH MecT ciydailHbIM 00pa3oM paccakuBaroTcsi 7 ydeHukoB. Haiigure
BEPOATHOCTH TOT'O, YTO 3 ONPEAEICHHBIX YUEHUKA OKAXKYTCS PSIIOM.

8. 13 OykB cioBa cOOBITHE, COCTABIEHHOIO C IOMOIIBIO pa3pe3Hoi a30yKu, U3BJIEKAIOTCS
HayJiauy M CKJIaJbIBAOTCS JIPYT 3a IPYroM B MOpsijIKe UX U3BJIeueHHs 3 KapTouku (OykBbl). KakoBa
BEPOSATHOCTH MOJIYYUTh ITPH 3TOM CIIOBO OBbIT?

9. U3 nATH BUIOB OTKPBITOK, UMEIOIIMUXCS B aBTOMaTe, HayAauy BbIOMPArOTCS 3 OTKPBITKH.
KakoBa BepOSITHOCTb TOTO, UTO BCE OTOOpAaHHBIE OTKPBITKU Oy1yT pa3Hble?

10. Bo BpeMs CHOPTMBHOW HWIrphl MO KOMaHIE BEAYIIETO «CTAaHOBUCH!» 10 y4eHHUKOB B
cllyyaifHOM mopsiike o0pa3oBayid cTpoil B 01HY IIepeHry. KakoBa BepOsSTHOCTb TOTO, YTO YYEHHUKH
A 1 B okaxyTCsl OTIEIEHHBIMU APYT OT APYyTa TpeMsl YUYCeHUKaMU?

dopma npeacraBjIeHus pe3yabTara:

Pemenue 3anay, ohopMiIeHHOE B TETPAIH.

Kpurepun oneHku:

Pemenue 3amaun cuntaeTcs 6e3ynpeyHbIM, €CIH MPaBIIIBHO BHIOPAH CIIOCO0 pEIIeHHUs, CaMo
pellIeHHe COMPOBOXKIACTCS HEOOXOAUMBIMU OOBSICHEHUSMH, BEPHO BBINOJIHEHBl HY)KHBIE
BBIUHCIICHUS U peoOpa30oBaHusl, MOIYYEeH BEPHBIM OTBET, IOCIEI0BATENbHO U AKKYPaTHO 3alHCaHO
pelieHue.
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OtmeTka «5» CTaBUTCS, €CIH:

- paboTa BBINOJIHEHA TTOJTHOCTHIO;

- B IOTHYECKUX PACCYKJICHUSAX M 0OOCHOBAHWUH PEIICHUS HET MPOOEIOB U OMINOOK;

- B pELICHMH HET MaTeMaTH4YeCKHX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMHCKa, HE
SIBJISTFOINASICS CIIC/ICTBUEM HE3HAHUS WIIM HETOHUMaHUsl y4eOHOTrO MaTepurana).

OtmeTka «4» cTaBUTCS, €CIIH:

- paboTa BBITIOJHEHA TOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUs HEJOCTATOYHBI (eCiH
yMeHHE 000CHOBBIBATh PACCYKJICHHUS HE SBJISUIOCH CIIEUaIbHBIM 00BEKTOM MPOBEPKH );

- JIOMyIIeHa OfHA OIMMOKAa WM JIBa-TPH HEAOYEeTa B BBIKIAIKAX, PUCYHKAX, YEPTEKAX HIU
rpadukax (eciim 3T BUJIbI padOTHI HE SBJISTUCH CIEIUATBLHBIM O0BEKTOM ITPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIU:

- IomyuIieHbl 0oJee 0JHOM omKMOKK Ui OoJiee IByX-TpeX HEeJJOUETOB B BHIKJIAJIKAX, YEPTEIKAX
WM rpadukax, HO yYaluiics BIaJeeT 00s13aTEIIbHBIMU YMEHUSMU TI0 TIPOBEPSAEMON TEME.

Ot1MeTKa «2» CTaBUTCS, €CIIH:

- JONYIIEHBI CYIICCTBCHHBIC OIIMOKH, IIOKa3aBIIME, 4YTO Y4YAlIUWCS HE BIAJEeT
00s13aTeTbHBPIMU YMEHHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.

IIpakTuyeckoe 3ansiTue Ne 3
Boluucienne BepoOSATHOCTEH CI0KHBIX COOBITHIA

Hean: chopmupoBaTh yMEHHE peEIIaTh 3aa4d Ha BBIYMCICHUE BEPOSTHOCTEH CIOXHBIX
COOBITUH.

Boinosinus padorty, Bel Oynere:

ymems:
- MPUMEHSTH CTAHIAPTHBIC METO/BI U MOJIENIN K PEUICHUIO BEPOSTHOCTHBIX 33/ay;
- peliaTh 3aa4u ¢ UCTIOJIb30BAaHUEM T€OPEM BEPOATHOCTH,
- aHAJIM3UPOBATH 33/1a4y U BbIIEIATH €€ COCTaBHbIC YACTH;
- COCTaBJIATH IJIaH JACHCTBUS,
- peann30BaTh COCTABJICHHBIN IJIaH;
- OILICHUBATh PE3yNAbTaT W TMOCIEICTBUS CBOHMX ACHCTBUI (CaMOCTOSTENHHO WU C TOMOIIBIO
HACTaBHUKA);
- OTIpeETATh HEOOXOJUMbIE UICTOYHUKH MH(POPMAIUH;
- CTPYKTYpHPOBATh IMOIy4aeMyt0 HH(POPMAIIHIO;
- BBIIETISITH HanboJiee 3HaYMMOe B TiepeyHe HH(pOopMaIny;
- IPaMOTHO HM3JIaraTh CBOHM MBICIH U OOPMIISATH JOKYMEHTHI 110 TPO(GECCHOHATILHON TEMaTHKe
Ha TOCYJapCTBEHHOM SI3bIKE;
- MOHUMATh OOIIUI CMBICT YETKO IPOM3HECCHHBIX BBICKA3BIBAHUN HA W3BECTHBIE TEMBI
(mpodeccroHanbHbIE U OBITOBBIC);
- y4acTBOBAaTh B AMAJIOTaX HA 3HaKOMbIE 00111e 1 MPOPECCHOHAIBHBIE TEMBI.

MatepuajbHoe obecnieyeHue:

Pa3znarounslit Matepuan (KapTOUKH C 3a/IaHUSIMU).

Texuuueckue cpeactBa OOydYeHHs: KOMIIBIOTED C JIMIIEH3HOHHBIM IPOTPAMMHBIM
o0ecrnieueHrneM U MyJIbTHUMEINa IPOEKTOP.

3amanme:

Pazbepute pemenne 3aqad, MpUBEIEHHBIX HUKE, M 3aIMUIIATE X B TETPAIb.

Pemmre 3a1aum u3 paszzena s CaMOCTOSTELHOTO PEIICHUSI.

Kparkue TeopeTuueckue cBe1eHHs

Teopema cnodcenus 6epoAMHOCMEU HeCO8MeCMmHbIX coObimuu. BeposTHOCTh TMOSBICHUS
OJIHOTO M3 JIByX HECOBMECTHBIX COOBITHI, O€3pa3IMuHO KaKkoro, paBHa CyMMeE BEpOSITHOCTEN 3THUX
COOBITHI:

P(A+B)=P(A) + P(B)
Cneocmeue. BeposSTHOCTb MOSBICHHS OJHOIO M3 HECKOJBKUX IONApHO HECOBMECTHBIX
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COOBITHH, O€3pa3IMYHO KAaKOTO, paBHA CyMME BEpOSITHOCTEH 3TUX COOBITHI:
P(A +A,+ -+ A,) =P(A) +P(4,)+ -+ P(A,)

CyMMa BEpOSATHOCTEH MOMAapHO HECOBMECTHBIX COOBITUM A, A), ..., A,, 00pA3YIOMIUX MOTHYIO
rpyIIly, paBHA €IUHHUIIC:

P(A;)) +P(A)) + -+ P4, =1

CymMa BepOsSITHOCTEH TIPOTUBOMOIOKHBIX COOBITHH paBHA EAMHHMIIC:

P(A)+PA) =1

Teopema cnoocenus eepossmHocmeu coemecmuvlx codvimuii. BeposSTHOCTb MOSABIECHUS XOTS
Obl OJHOTO M3 JBYX COBMECTHBIX COOBITMH paBHAa CyMME BEPOSTHOCTEH STHX COObITHI 0€3
BEPOSATHOCTH UX COBMECTHOTO HACTYILICHUS:

P(A+B)=P(A)+P(B)—P(A-B)

Ycnosnoii eeposmnocmoio P(B/A) Ha3bIBaeTCs BEPOSITHOCTH COOBITHS B, BbIUMCICHHAs B
MIPEIOJIOKCHHUH, YTO COOBITHE A YK€ HACTYITHIIO.

Teopema ymnooicenus eeposmuocmeti. BeposiTHOCT, COBMECTHOTO TMOSBIICHUS JIBYX COOBITUN
paBHAa TMPOM3BEICHUIO BEPOATHOCTH OJIHOTO M3 HHUX HA YCIOBHYIO BEpPOSITHOCTH JIPyroro,
BBIUHCIICHHYIO B MIPEIOJIOKEHUH, YTO TIEPBOE COOBITUE YXKE HACTYITHIIO:

P(A-B)=P(A)-P(B/A)

JIBa cOOBITUSI HA3bIBAIOTCS He3aBUCUMbLMU, €CIIA TIOSIBICHHUE JI0O0T0 U3 HUX HE U3MEHSET
BEPOSTHOCTH MOsBIIeHUS pyroro: P(B)=P(B/A) wiv P(4)=P(A/B).

Teopema ymHodCeHUs 6eposimHocmell. BeposSTHOCT, COBMECTHOTO TMOSIBJICHHS JIBYX
HE3aBUCHUMBIX COOBITHI paBHA MPOU3BEICHUIO UX BEPOSTHOCTEH:

P(A-B)=P(A)-P(B)

BeposiTHOCT COBMECTHOT'O HACTYIUICHHUS] KOHEYHOTO YHMCiIa COOBITUN paBHA MPOU3BEIICHUIO
BEPOATHOCTH OJHOTO M3 HUX Ha YCJIOBHBIE BEPOSITHOCTH BCEX OCTAIbHBIX, NMPUYEM YCIOBHAs
BEPOSTHOCTh KXKIOTO IOCICIYIOMIET0 COOBITHUS BBIYUCISACTCS B TIPEIIONOKEHUH, YTO BCE
MpebIAyIINe YK€ HACTYITUIIN:

P(A14; ... Ay) = P(Ay) - P(A2/A1) - P(A3/A143) - ..." P(An/Ay . Ap—y)

BeposiTHOCTP  COBMECTHOTO  TIOSIBJICHHS ~ HECKONBKHX  COOBITHH, HE3aBUCHMBIX B
COBOKYITHOCTH, PaBHA MTPOU3BEACHUIO BEPOSITHOCTEHN 3TUX COOBITHI:

P(AA, ...A,) = P(Ay) - P(Ay) - P(A3) ... P(4,)

BeposiTHOCTh TOsIBIIEHUST XOTSI OBl OJTHOTO W3 COOBITHM A;, Ay A3 ..., A, HE3aBUCHUMBIX B
COBOKYIIHOCTH, paBHa pPa3HOCTH MEXAYy €IWHULEHW U TPOU3BEICHUEM BEPOSITHOCTEU
MIPOTUBOIIOJIOKHBIX COOBITHIA:

P(Ay+A,+-+A4,)=1—-P(A4A;)-P(4,)"..-P(4,)

CBeneM Bce TEOPEMBI CII0KEHUS U YMHOXKEHHUS BEpOSITHOCTEH B Tabmuiy 1.1, mo3Bomstolryto,
B 3aBUCHMOCTH OT BHJIa COOBITHM, BEIOpPATh (POPMYITY ISl HAXOXKIACHUS UX BEPOSITHOCTEH.

CnenctBueM JBYX OCHOBHBIX TEOPEM TEOPUM BEPOATHOCTEH (TEOPEMBI CIOXKEHUA U
YMHOXXEHHUS) SBJISIOTCS hopmyna noanou seposmuocmu u popmyna batieca.

CoObITHSs, B YCIOBHUSX KOTOPBIX TOJBKO W MOXET MOSBUTHCS COOBITHE A, HA3bIBAIOTCS
eunomeszamu v ooozHavarot H;, H,, ..., H,.

Dopmyna nonnou eeposmuHocmu. BeposTHOCTh COOBITHUS A, KOTOpPOE MOXKET HACTYMUTh
TOJNBKO TPU YCIOBUU TOSIBJICHUSI OJHOTO W3 cobwituit H;, H, Hj;,..., H, 00pa3yromux MOJHYIO
TpYyMIy MOMapHO HECOBMECTHBIX COOBITHI, paBHA CyMME MPOM3BEICHHUI BEPOSTHOCTEH KaKIOTO U3
cobowrtuit H;, H,, H;,..., H, Ha COOTBETCTBYIOIIYIO YCIOBHYIO BEPOSITHOCTH COOBITHS A:

P(A) = P(H;) - P(A/H,) + P(Hy) - P(A/Hp) + -+ + P(Hy) - P(A/Hy)
W

P(A) = ) P(Hy) - PCA/Hy)

PaccmoTpuM coObITHE A, KOTOPOE MOXKET HACTYNUTh IPU YCIOBUH MOSIBIEHUS OHOTO U3
HECOBMECTHBIX coObITHl H;, H), H3, ..., H, o0Opa3yroomux NojaHyr rpymnmny coObituii. Ecnu
coObITHE A YK€ TPOU30IILIO, TO BEPOSATHOCTH COOBITUI MOXET OBITh IIEPEOLICHEHa 110 popmyie
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baiieca (popmyiie BepOSITHOCTH THUIIOTE3):
P(H;) - P(A/H;)
P(A)

P(H;/A) =

IIpumepsbl pemenus 3aaa4
3apaua 1. B ypHe HaxonsaTcst 6 Oenbix u 5 4y€pHbIX mapoB. HaiiTu BepoITHOCTH TOTO, YTO U3
IISTU CIIy4allHO B3STHIX I11apOB
a) He OoJIbIIe ABYX OEIbIX;
0) x0Ts1 OBl OJIUH OEJBIN.
Pemenwue. a). CoObiTie A — He Oouibliie JABYX O€JIBIX IIAPOB — PaBHO CyMME TPEX IOIMApPHO
HECOBMECTHMBIX coObITHH Ay, A, A, — OenbIX HIapOB COOTBETCTBEHHO HHU OJHOIO, OJIMH, [Ba:

A=A+ A+A,. 3Hayur, 1O TEOpPEME  CIOXKEHHA M  HECOBMECTHBIX  COOBITHI
Oc5 Clc4 C2c3
P(A)=P(A)+P(A)+P(A) = cs ésS + Ce:s =
11 11
1 30 150 _ 181

462 462 462 462
3ajady B npumepe 12).
0). Jlnst HaXOKAeHHs BEPOSATHOCTH COObITUs B — X0Ts Obl 0iMH Oenblii ap — Hey00HO
HCIIOJIb30BAaTh TEOPEMY CIIOXKEHMs, T. K. NPULUIOCH Obl IMOACUUTHIBATH BEPOSITHOCTH IISITU
coObiTHii. IlosTOMy BOCIONMB3yeMcsi TeopeMoil S5, koropas cBoauT Bbrumcienue P(B)

(HO MMOBOAY BBIYUCIICHUS NAaHHBIX BepOHTHOCTeﬁ CM. aHAJIOTHUYHYHO

BBIUMCIIEHUIO BEPOSTHOCTH MPOTHUBOMOJIOKHOIO coObITUs B — HM omHoro 6enoro mapa, T. €.
BC€ LAl YEPHBIE:

5
P(B)=1-P(B) = l—C— :l—i 461
C) 462 462
3amaua 2. J[Ba cTpenka CTPENSIOT [0 MUIIEHH. BEpoSTHOCTH MmomnaiaHust IEpBOTo CTPEIKa
pasHa 0,6 Broporo — 0,8. HaiiTu BeposiTHOCTH HONagaHust

a) 000MX CTPEINKOB,;

0) POBHO OJTHOTO CTPETIKa;

B) XOTS OBI OJTHOTO CTPEIKA.

Pemenne. OGo3znaumm vepes A u B coObiTms — monanm B MUIIEHb NEpPBBIA M,
COOTBETCTBEHHO, BTOPOH CTPEJIOK. 3aMETUM, UTO ITU COOBITUS He3a8UCUMbL. 3aMETUM TaKKe, 4TO U
MIPOTUBOIIONIOKHBIE COOBITHS (MMPOMAaxXH CTPEIKOB) — He3aBHUCUMBI. C MOMOIIBIO U3BECTHBIX HaM
ornepanuii Haj COOBITHAMH BbIpasuM 4depe3 A u B coObITHsA, BEpOSTHOCTH KOTOPBIX SIBISIOTCS
HCKOMBIMH.

a). OueBuHO, MHTEpecytomiee Hac coObiTHe ecth AB. Toraa mo Teopeme yMHOKEHHS IS
He3aBucuMbIX cooeiThii P(AB) = P(A)P(B)=0,6-0,8=0,48.

6). UnTepecyromee Hac coobiTie ecTh AB + AB. CnaraeMble B 9TOH CyMMe — HECOBMECTHBIE
COOBITHS, a COMHOXXMTEIM B KaXIOM MpPOU3BEIECHHWU — He3aBUCUMBIE. Torja Mo TeopemMam
CIIO)KEHHSI JIJIi HECOBMECTHBIX COOBITMA M YMHOXKEHHS Il HE3aBUCHUMBIX  COOBITHI
P(AB + AB) = P(A)P(B) + P(A)P(B)=0,6-0,2+0,4-0,8 =0,44.

B). HHrepecyromee Hac coObitHe ecthb A+ B. Tlo Teopeme crnoxkenus (s IBYX
MIPOU3BOJILHBIX COOBITH)

P(A+B)=P(A)+P(B)-P(AB) = P(A)+P(B)-P(A)P(B)=0,6+08-0,6-0,8=0,92.

3aMeTHM, YTO MPOTHBOIONOKHBIM coObTHeM K A+ B sBiasercs AB (uu omuu He moman).
Toraa nckomyro BeposITHOCTh MOKHO HAMTH U Yepe3 IPOTUBOIOIOKHOE COOBITHE:

P(A+B)=1-P(AB)=1-P(A)P(B)=1-0,4-0,2=0,92.

3agaua 3. Tenerpaduoe cooOmieHHe coCcTOMUT U3 CUTHaIoB "Touka" u "Tupe'.
CrarucTrueckue CBOMCTBA MOMEX TAKOBBI, UTO MUCKAKAIOTCS B CpeHEM 2/5 CUTHANIOB "Touka" u
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1/3 curnanoB "tupe". M3BecTHO, YTO Cpelau IeperaBacMbIX CUTHaiIoOB "Touka" u "tupe"
BCTPEUYAIOTCA B COOTHOILIEHHH 5:3. Omnpenenutb BEPOSTHOCTh TOTO, YTO MEPEIAHHBIA CUTHAI
HCKaXEH.
Perrenue: PaccmoTpum ciieayrorme coObiThs: A — CHUTHa HCKaXEH (BEPOSITHOCTh KOTOPOTO
ABJsieTCsl HICKoMoM), H, — nepenan curnan "touka", H, — nepenan curnan "tupe" (IBe rHIOTE3HI,
oOpa3ymolue MoJHYI0 TPYIIY, T. K. OHU HECOBMECTHBI M OJIHA M3 HUX 003aTEIbHO UMEET MECTO).

ITo ycnouro P(H,):P(H,)=5:3 u P(H,)+P(H,) =1, nostomy P(H1)=g u P(H2)=§.

W3BecTHBIE BEPOSTHOCTU TOrO, YTO CUTHaNBl "Touka" M "TUpe" HMCKaXaroTcs, BBICTYNAIOT Kak
YCIIOBHBIE BEPOSITHOCTH HMHTEPECYIOLIEr0 HAac COOBITHS IpU  CIPABEUIMBOCTH THUIOTE3:

P, (A)=2/5 R, (A)=1/3. BepositHocTh  coObiTust A HaxomuM 10 QopMmyJe TOTHOM
BEPOSTHOCTH:
pny_5.2,818
85 83 8

B ycnoBusix npuMeHeHus: popMyJibl MOJTHONW BEPOSTHOCTU PACCMOTPHUM CIEAYIOIIYIO 3aa4y:
YeMy paBHa yCJIOBHas BEPOSATHOCTH rumore3bl H., ecim cobbitme A mpoumsonuto? OTBer gaércs
cienywouen ghopmynoii batieca:

P(H;)P,, (A)
P(A)

Iponomxenune 3agaun 3. IlycTe nepenaHHblii curHayl UCKak€H. YeMy paBHa BEpOSITHOCTh
TOro, 4TO ObLIA TIepeaana "Touka'?

Pemenue: Vickomasi BepoTHOCTB BeIUHCIsieTcs 1o (hopmyne baiieca:

5 2

PA(Hl) _ P(H1)PH1(A) _ 8 5 :g.

P(A) 3 3
8

3agauu A9 CaMOCTOSITEILHOTO pelIeHus!

1. BeposTHOCTH TOTO, YTO CTPENOK MPHU OJAHOM BhICTpese BeiOMBaer 10 oukos, paBHa 0,4; 9
oukoB — 0,3 u 8 wim menbiie oukoB — 0,3. HaliTu BepOSTHOCTH TOTO, YTO TMPHU OJTHOM BBICTPEIIE
CTpEJOK BHIOBET HE MeHee 9 OUKOB.

2. B xny6 npunecnn B xkop3uHe 9 peokux U 11 ceppix kotar. CHayanga BBIHUMAIOT OJHOTO
KOTEHKa, 3aTeM ApYyroro, He Bo3Bpallas nepBoro oopatHo. KakoBa BeposTHOCTb TOTO, YTO KOTATA
pasHoro mpera?

3. B ogHOM sinpuke 6 cuHUX U 11 3eeHbIX apoB, a B APYroM — 7 CUHUX U 9 3€JIEeHbIX 1IapoB.
W3 kaxxoro simyka B3suIM 1o ogHOMY 1apy. KakoBa BeposTHOCTH TOT0, YTO 00a I1apa CUHHE?

4. B xopoOke 4 Oenbix u 5 yepHbIX (hyrO0on0K. Hayran BeitackuBarot ase ¢yroonku. Haittu
BEpPOSITHOCTH TOTO, YTO OfHa GyTOONKa Oenast, Ipyras — yepHas?

5. B ypue nHaxomsarca 10 mapos: 3 Oenbix W 7 yepHbIX. V3BneKaroT OOUH IIap, a 3aTeM
apyrou. Halitu BEpOSATHOCTB TOT'O, YTO MEPBBIN 1Iap YEPHBIN, a BTOPON — CUHUM.

6. B cnenuanusupoBanHy0 00JIBHUILY TTOCTyMaeT B cpeareM 50% OonbpHBIX ¢ 3a001eBaHUEM
A, 30% - c 3aboneBanuem B, 20% - ¢ 3a0oneBannem C. BeposTHOCT MOJHOTO U3NIEUeHUs 00JIe3HU
A pasna 0.7, ana 6oneszneit B u C 3tn BepositHocTu paBHbI cooTBeTcTBeHHO 0.8 1 0.9. Kakoit
IIPOLIEHT MAllMEHTOB, MOJHOCTHIO U3JIEUNBIINXCS 10 OKOHYaHUH Kypca JIeUeHus?

7. Ha tpex nouepeit Huny, EBy nu AWrynb B ceMbe BO3JIOKEHA 00S13aHHOCTh MBITh MOCYY.
Huna Beimonnsier 40% Bceit paboTsl, a octanbHbie 60% paboTsl EBa u Afiryns nenat noposHy. C
BepoaTHocThi0 0.02 Huna mMoskeT pa3OuTh 1o KpaiiHel Mepe oJIHy Tapenky; 1uist EBbl u Alirynp sta
BEpPOATHOCTH paBHa cooTBeTcTBEHHO 0.03 u 0.04. Pogutenu He 3HAIOT, KTO MBUI IIOCYly BEUYEPOM,
HO OHHU CJBIIIAJIKM 3BOH pa3duToi mocyabl. Ubs odepenb MBITh MOCYAY B 3TOT Beuep Hauboliee
BeposTHA?

PA(Hi):
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8. OIlMH BJIACTENNH, KOTOPOMY €T0 3B€3/I04€T HACKYUUJI CBOMMU JIOKHBIMU MPECKAZAHUSIMU,
penmt Ka3HuTh ero. OaHako, OyAydu o4YeHb AOOPBIM MOBEIHMTENIEM, OH PEIIMJI J1aTh 3BE3I0YETY
[IAHC ¥ MPEIOKUTh €My PacIpeeNIUTh 0 IBYM ypHaM YeThIpe IIapa: JBa OCNbIX U JBa YCPHBIX.
[Tanauy BBIOMpaeT OJHY W3 YpH M HW3BJICKAeT M3 Hee OJMH Imap. Eciu map OyneT 4epHbIM, TO
3Be37j0YeTa Ka3HAT, B MPOTHBHOM CIlydae €ro *Uu3Hb Oyaer cmaceHa. Kakum oOpa3om 3Be3104eT
JOJDKEH pa3MECTUTh Iapbl B YpHaX, 4TOOBI oOecreyuTh cebe¢ MaKCHMaIbHYIO BEpPOSTHOCTH
cIraceHwus?

9. VYCTpOoHCTBO COCTOMT M3 TpEX JJIEMEHTOB, pabOTalIIMX HE3aBHCHMO. BeposTHoCTH
0e30TKa3HOI PadOTHI JUIsl HUX paBHBI cooTBeTcTBeHHO 0.6, 0.7, 0.8. HaliT BEepOSITHOCTH TOTO, YTO
OTKa3aJl OJIMH 3JIEMEHT, a JIBa IPyTHe - UCIIPABHBI.

10. B onexTpudeckyro Ielb MOCIEAOBATEIbHO BKIIOUEHBI TPH 3JEMEHTa, paboTarolime
HE3aBUCUMO. BeposTHOCTH OTKa3za KaJoro U3 3JeMEHTOB paBHbI coorBeTcTBeHHO 0.1, 0.15, 0.2.
Haiitu BeposSTHOCTB TOT0, 4TO TOKA B LIENH HE OyeT.

dopma npeacraBieHus pe3yjabTara:

Pemenwue 3ana4, ohopMICHHOE B TETPAIH.

Kpurepun onenkmu:

Pemenue 3amaun cuutaeTcss 0€3ylnpeyHbIM, €CIIM MIPAaBUILHO BBIOpPAH CIIOCO0 pEIICHHUs, CaMo
pelIeHUEe CONMPOBOXKIAETCS HEOOXOJUMBIMUA OOBSICHCHHSAMH, BEPHO BBINOJHEHBI HY)KHBIC
BBIYMCIICHHS ¥ TIPEOOpa30BaHuUs, MOJTYyYeH BEPHBII OTBET, MOCIEAOBATEIBHO U aKKYPATHO 3alIUCaHO
pelicHue.

OTMeTKa «5» CTaBUTCS, €CIIU:

- paboTa BBINTOTHEHA TIOJHOCTHIO;

- B JIOTUYECKHUX PACCYKJICHUAX U 000OCHOBAHHMH PEIICHUS HET IMPOOEIIOB U OMIMOOK;

- B pEIICHUU HET MAaTeMAaTHYeCKHX OIMMOOK (BO3MOJXKHA OJIHA HETOYHOCTh, OIMCKA, HE
SIBJISIFOLIASICA CTICACTBMEM HE3HAHUS WM HETIOHUMAHHS y4eOHOT0o MaTepuana).

OTMeTKa «4» CTaBUTCS, €CIIH:

- paboTa BBHITIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHMS IIArOB PEILICHUS HEIOCTATOYHBI (eciiu
yMeHHe 000CHOBBIBATh PACCYKIEHUS HE SIBISLIOCH CIIEIUATbHBIM O0BEKTOM ITPOBEPKH);

- JOMyIeHa OJ{HA OIMOKAa WM JIBa-TPU HEJOYETa B BHIKJIAJKAX, PUCYHKAX, YepTEKaxX WIH
rpadukax (eciu 3Tu BUIBI pabOTHI HE SIBISUTUCH CHEIHATBHBIM 00bEKTOM IIPOBEPKH ).

OTMeTKa «3» CTaBUTCS, ECIIH:

- IOMyIIeHbl OoJee 0HOM OmHMOKK UK OoJiee IBYX-TpeX HEJJOUETOB B BHIKJIAIKAX, YEPTEIKAX
uu rpadukax, HO yJaniuics BiIajeeT 00s3aTeIbHBIMA YMEHUSIMH 10 TIPOBEPSIEMOM TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

- JIOTMYIIEHBbl CYIIECTBEHHBbIE OIIMOKHW, T[OKa3aBIIMe, YTO Y4YallMiCs HE BIaACeT
00s13aTeTbHBPIMU YMEHHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.

Tema 3. luckperHsle ciay4yaiinbie BeanuuHbl (JICB)

IIpakTuueckoe 3ansitue Ne 4
IHocTpoenne 3akona pacnpeneneHus u pyukuus pacnpeneaenust {CB. Boruucienue
OCHOBHBIX YHCJOBBIX XapakTepuctuk /ICB
Heap padoThI: M3YYEHHE 3aKOHOB PACHPEACIICHUS IUCKPETHOW CIIy4YalHOW BEJIWYWHBIL;
Hay4MTCsl pelaTh 3a/1a4d Ha HaXO0XJACHUE YUCIOBBIX XapaKTEPUCTUK CIyYalHON BETMYHUHBI.
Boinosinus padorty, Bul Oynere:
ymemn.
- pelaTh 3aja4 Ha HaX0K/IEHHE YHUCIIOBBIX XapaKTEPUCTUK CITy4aliHON BEIMYNHBI,
- aHAIM3UPOBATH 33J1a4y U BBIJEISATH €€ COCTaBHbIC YaCTH;
- COCTaBJISThH IUIAH JICHCTBHS,
- peann30oBaTh COCTaBJIEHHBIN MIIaH;
- OLICHHUBATh PE3yJbTAaT M TOCIEICTBUS CBOMX AEHCTBUI (CaMOCTOSITEILHO WU C TOMOILBIO
HACTaBHUKA);
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- OIpeNIeNIATh He0OX0IMMbIE HCTOUHUKY HH(OpMaIny;
- CTPYKTYPHUPOBATh MOTy4aeMyl0 HH(OPMALHUIO;
- BBIJICNIATH HanOoJiee 3HAYMMOE B IepeyHe WH(POPMAIIHH;
- IPaMOTHO HM3JIaraTh CBOM MBICIH M O(OPMIIATH JOKYMEHTHI 0 TPO(ECCHOHATIBHON TeMaTHKe
Ha roCy1apCTBEHHOM SI3bIKE;
- MOHUMATh OOMIMH CMBIC YETKO IPOM3HECCHHBIX BBICKA3bIBAHUN HA W3BECTHBIC TEMBI
(mpodeccroHanbHBIC U OBITOBBIC);
- y4acTBOBATh B JUAJIOrax Ha 3HAKOMBIEC 00IIME U TPO(ECCHOHAIBHBIC TEMBI.

MarepunanbHoe obecrnieyeHue:

Pa3narounslii Matepual (KapTOUKHU C 3aJaHUSIMH).

Texnuueckue cpeacTBa OOYYEHHS: KOMIIBIOTEP C  JIMLIEH3MOHHBIM  IPOTPaMMHBIM
o0ecreueHneM U MyJIbTUMENA TIPOSKTOP.

3aganme:

Pa3bepure pemienune 3a1a4, MPUBEACHHBIX HIDKE, U 3alIUIINTE UX B TETPab.

Pemmire 3a1aun u3 paszzuena st CaMOCTOSTENLHOTO PEIICHUSI.

Kpartkne Teopernyeckne cBegeHus

Psoom pacnpeoenenuss /[CB Ha3bIBalOT COBOKYIMHOCTh BCEX BO3MOXHBIX 3HAYEHUH X; U
COOTBETCTBYIOIIMX WM BEPOSTHOCTEH p; YHOOHO psl pacupeieieHus IpeiCTaBlIsATh B BUIC
TaOIUIIBI.

X X; X2 X3 X
P Di D2 D3 Dn

Psan pacnpenenenuss o6i1agaeT CcleIyOIMM CBOHCTBOM: CyMMa BCeX BEpOSTHOCTEH
CIIy4aiiHOH BEJIMYMHBI paBHa 1, T.K. COOBITHS X; 00pa3yIOT NOJHYIO TPYIITY.

n
Zpa =p1Ftpttpp=1
i=1 (1
Mnozoyzonvruuxkom (noauconom) pacnpedenenusi Ha3bIBalOT TIpadUyecKoe MpeacTaBIeHUe
psna pacnpenenenus JCB (puc.l).

X 2 4 5 7 10

P

0,35

o
IS
o
w
@
o
"

Pucynok 1 — MHoOroyroiapHuKk pacnpeaeneHus A JaHHOTO psana pacnpenenenus JCB

Dyukyuel pacnpeoenenuss CAY4aAUHOU BelUYUHbl HA3BIBAIOT BEPOSTHOCTH TOTO, YTO
ciy4aiiHass BenmuunHa X B pe3ysibTaTe HCIBITAHUS HPUMET 3HavYeHHe, MeHbliee x, T.e. F(x) =
P(X < x).

X X X2 X3 X
P D1 D2 D3 Dn
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( 0npux < xq
P1 npu X4 <x<x2

F(x) = p1 o npux;, <x < X3 @)
1+p2+p3npux3<x<x4

lp
k 1npux > x,

ODYHKIUA pachpeiesieHus CIyJ9alHOW BEJIIMYMHBI SBJISIETCS HEyObIBaromied (yHKIHMEH,
3Ha4YeHUs1 KOoTopoii sexar B untepsaie [0; 1]. I'padux QyHKIMM pacmpenesneHus: Mpou3BOIbHON
JICB npencraBiseT co00i «BO3pACTAIONIYIO CTYIIEHBKY».

Mooou M,(X) ICB X Ha3biBaeTcs Takoe 3HAYEHUE CIy4YallHOW BEJIMYMHBI, BEPOSITHOCTDH
KOTOpPOTo HauOoJIbIIas.

Meouanoi M(X) ICB X Ha3piBaeTCsi CpelHEe MO TOJOKEHUIO B MPOCTPAHCTBE COOBITHIA
3HAQUYEHHE CIy4alHOW BEJIMYUHBI.

Mamemamuueckoe oxcudanue M(X) JACB X npuOnmkeHHO paBHO CpPEAHEMY 3HAUYECHHUIO
CIIy4YaiHOU BEJIUYUHBI.

Jucnepcua D(X) JNCB X xapaktepusyer pa30Opoc ciaydyalHOW BETUYMHBI OTHOCHTEIIBHO
CpeIHero 3Ha4eHus (MaTeMaTUYECKOTO OXKHUIAHNUSA).

Cpeonee rkeadpamuueckoe omkaonenue ofX) JACB X xapakrtepusyeT IHUPUHY Juana3zoHa
3HAUYEHUM CIy4aillHOW BEJIMYUHBI.

Mamemamuuyeckoe oxcuoanue M(X) JICB X paBHO cymMMe MpPOU3BEACHHUI BCEX BO3MOMKHBIX
3HAYEHUH BEJIMYMHBI X HA COOTBETCTBYIOIINE BEPOATHOCTH

M(X) =x1 p1+x3 P2+ 4 Xn Pp

nimn
n

M(X) =2xi'Pi

i=1
Hucnepcusa D(X) ICB X paBHa pa3HOCTH MEXJIy MaTeMaTUYECKUM OKHUIAHUEM KBajpara
BEJIMYMHBI X M KBaJPaTOM €€ MaTeMaTHYECKOTO OKHUIaHUS

D(X) = M(X?) — (M(X))?

Cpeonee xesaopamuueckoe omxionenue o(X) JICB X paBHO KOpHIO KBagpaTHOMY U3 €€

TUCTIEpCU
o(X) =DX)
IIpumeps! pemrenus 3aaa4

3agaua 1. 3agaroT nu 3akoH pacnpenenenus JJCB kaxnas u3 cienyrommx tadbmui?

0 1 2 3 4
0,0510,1510,20]0,25] 0,35

5 |16 |7 |8 |9
0,1102103104]015
Pemenue. a) /lannas Tabnuna 3amaer 3akoH pacrpeneneHus JJCB, mocKoiIbKy BBITOIHSAETCS
pasenctso (1): 0,05+ 0,15 + 0,20 + 0,25+ 0,35 = 1.
6) lannas tabnuma He 3aj1aet 3akoH pacnpenaenenus ICB, mockonbKy He BBIOIHAETCS PaBEHCTBO
(1:01+02+03+04+0,15=1,15# 1.
3agaya 2. JICB X wumeer 3akoH pacmpeeneHus, 3afaHHbli TaOmuueil. Yemy paBHa

BEPOSITHOCTH p4? I10CTpONiTE MHOTOYTOIBHUK PACIIPEACIICHHUS.
X| 0 102]04|06] 08
Pl1015]102]103]| ps |015
Pemenue. [TockonbKy T0KHO BBIMOJIHATHCA paBeHCTBO (1), TO

a)
X
P
6)
X
P
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ps=1—(0,15+0,20 + 0,3 + 0,15) = 0,2

Pt

0,35
03 )\

0,25

0,2

0,15

01

0,05

0 -
0 0,2 04 06 0,8 1 X

3apaua 3. B naptuu u3 10 geraneit umeercs 8 cranaapTHbeiX. M3 3TOM nmapTun Hayznady B3sITO
2 neranu. Haitnure 3akon pacnpenencaus JJCB, paBHOW 4yuCITy CTaHIapTHBIX JeTaliei B BBIOOPKE.

Pemenue. Ilycte ciyuaiiHas BenuunHa X — YHMCIO CTaHAAPTHBIX JeTajliell B BBIOOpKE.
Crnyuaiinas BennuuMHa X MOXET NpPUHUMATh 3HadeHus k={0,1,2}. Halimem BEpOSTHOCTH 3THX
3HAYEHUM.

X|01]1)|2
Plpi|p>|ps
m
p=PX=0)= —
N ! :
BhIumcis qiHeo BeexX HCXO0B (1) B 10 = 910 = 45
(us 10 oemaneit bepem 2) 218! 2
Berupenis qiesno 61aronpusaTeTBYIONIIX HCXOA0B (m)! &
: Cg -C3;=11=1

(us 2 uiopannvix oemaneit 0 cmaHoapmuuvix)

1
=P(X=0)=—
P ( ) 15

P2 =P(X=1)=—
n
BEIYNCINM 9HCTIO BCeX HCXOI0B (1) C L 45
10

(us 10 oemaneit bepem 2)

BEITHCIIM 9HCI0 OaronpHATCTBYIONUIX HCXOMOB (M) 1 ~1 _ ¢ 5 _ 16
- -~ - 8 > : — . P

(u3 2 6uiOpanHbix 0emadneii 1 cmanoapmuas)

16

7=P A’:l = e—
P> = P( ) "
ps=P(x=2)=2
n

BrrancanM 9icio Beex HCXOAOB (1)) C2 =45

(uz 10 oemaneit oepem 2) =

Brerancam 9iceno 61aronpHsaTCTBYIONIX HCXOAO0B (M) CS?- 0% =

(u3 2 suibpannbix oemaiei 2 cmanoapmiuuie) .
28

3T (X =2 ) ——

45

X| O 1 2

P | 1/45 | 16/45 | 28/45

JlanHas Tabuuia 3aaaeT 3akoH pacnpezaencaus ICB, mockonbky BeINOTHsIETCS paBeHCTBO (1):

8! 7.8
216! 2

19



o

i=1

1 16 28

pi=p1tptps=-—7-+—-+-—=1

45 45 45

3apaya 4. JICB X umeer 3akoH pacnpenencHus, 3adaHHbld Tadmumei. Haittu (yHkiuio
pacnpenenenus 3ot ICB u mocTpouTs ee rpaduxk.

X

2

4

5

7

10

P

0,1

0,3

0,25

0,05

0,3

Pemenue. [l moctpoenus GpyHKIuu pacnpenenaeHus F(x) TUCKpeTHOHN CiydailHOW BeTMYHHBI X

BOCTIOJNIB3yeMcs popMyIoit (2):

npu x < 2F(x) = 0;

npu2 <x <4 F(x)=p; =0,1;

npu4 <x <5F(x)=p; +p,=01+03=0,4;

npu 5 <x <7F(x)=p;+p,+p3=01+0,3+0,25=0,65;

mpu7 <x <10 F(x) =p; +p, +p3+p,=014+0,3+0,25+0,05=0,7;
npux > 10 F(x) =p; +p, + p3 +ps +ps = 0,1+ 0,34+ 0,25+ 0,05 +
+0,3 =1

F(x) =+

’

0npux <2

0,1npu2 <x<4
0,4npud <x <5
0,65npu5<x<7

0,7nmpu7 <x <10

\ 1npux>10
F(x) &

1+-----—--"—-=-=—-"=-"——=-=-=—-- - A—

07F-----------—-- '

0,651 ----—--- Ce—

04r---—--- | ' :

| |

0,17 - - = vt |
— 5 7 w0 x

3agaua S. /ICB X 3anaHa 3aKk0HOM pacnpeneneHus. BelaucinuTh 3Ha4eHus] MOJIbl, MEIUaHBbI,
MAaTeMaTUYECKOT0 0KUIJAHUS, TUCIEPCUU U CPETHETO KBAPATHYECKOTO OTKIOHEHUS.

X|2 4 5 7 10
Pl0O1103|1025|005]|03
Pemenue.

Mogpbl OyzeT aBe, T.K. HauOOJbIlIee 3HAUCHHE BEPOSTHOCTH COOTBETCTBYET JIBYM 3HAUYCHUSAM
ciyvaitnoit Benuunnbl M,(X)=4 u M, (X)=10.

Menuana, To 3HAaYCHHE CIYIalHONW BEIMYUHBI, KOTOPOE HaxoauTcs mocepeanHe M (X)=3.
Maremarndeckoe OxuIaHne BEMUCIuM 1o Gopmyne M(X) = xq *py + Xy " Py + - + Xy " Pn
M(X)=2-01+4-03+5-025+7-0,05+10-03=6

Jucnepcuio Beraucium 1o gopmyne D(X) = M(X?) — (M(X))?
M(X?)=22-0,1+42-0,3+5%-0,25+ 7%-0,05+ 10%-0,3 = 43,90

D(X) = 43,90 — (6)2 = 7,90
Cpennee kBagpaTuieckoe Beraucium 1o gopmyie a(X) = /D (X)
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o(X)=4790 = 2,81

33I[a‘ll/l AJI CaMOCTOATECJIBHOI'0 pelIeHUs

1. Haiitu MaremaTHueckoe OXHJAaHUE, JHUCIEPCHUI0, CpeaHee  KBaJpaTUUECKOe
OTKJIOHCHHME, MOAY M MeIuaHy AUCKPETHOM CIy4alHON BEJIMYMHBI, NPEACTABICHHOW 3aKOHOM
pacrpeneseHus:

X 10 13 17 20 25
P 0,4 0,3 0,1 0,15 0,05
CocraButh QyHKIHIO pactpeaeacaus F(X).

2. Haiitu wmaremaTuueckoe OXHUAAaHHME, JAHUCIEPCHIO, CpelHee  KBaJIpaTUYEeCKOe
OTKJIOHCHHME, MOAY M MeIuaHy AUCKPETHOM CIy4alHON BEJIMYMHBI, NPEACTABICHHOW 3aKOHOM
pacrpeneseHus:

X 8 14 17 20 23
P 0,2 0,1 0,2 0,4 0,1
CocraButh QpyHKIHIO pacnpeaenenus F(x).

3. Halitu wmaremMaTudeckoe OXHUIAHWE, JHCICPCHIO, CpEIHEE  KBaJIPaTUYCCKOE
OTKJIOHEHHE, MOJAY U MeAuaHy AUCKPETHOM CIy4yallHON BEJIIMYWHBI, MPEACTABICHHOW 3aKOHOM
pacrpeneseHus:

X 14 15 17 25 26
P 0,1 0,35 0,3 0,2 0,05
CocraButh QyHKIHIO pacnpeneneHus F(X).

4, HaiiThu MareMaThyeckoe OXHJIAaHHWE, JTUCIEPCHI0, CPEIHEE  KBaJIpaTHUeCKOe
OTKJIOHEHHE, MOJAY U MeAuaHy AUCKPETHOM CIy4yalHON BEJIIMYMHBI, MPEACTABICHHOW 3aKOHOM
pacrpeneseHus:

X 16 20 25 30 35
P 0,2 0,15 0,15 0,3 0,2

CocraBuTh QyHKIHUIO pactpeaeneHus F(x).
®opma nmpeacTaBieHus pe3yJbTarTa:
Pemenue 3ama4, opopMIeHHOE B TETPAIH.
Kpurepun oneHku:
Pemenune 3amaun cunraeTcst O€3ynpevyHbIM, €CIIM MPAaBUIBHO BEIOpPAaH CIIOCO0 pElIeHus, caMo
COIIPOBOKAAETCS HEOOXOIUMBIMU  OOBSICHEHUSIMH,
BBIUUCIICHUS U TTPE0Opa30BaHus, TIOIY4YeH BEPHBIA OTBET, MOCJIEIOBATEILHO U aKKYPaTHO 3alTMCaHO

pemieHue

pelieHue.

OtmeTka «5» CTaBHUTCA, €CJIIN:

- pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

BEPHO

BBITTOJTHCHBI

HYXHBIC

- B JIOTMYECKHUX PACCYXJIEHUSIX U 0OOCHOBAHUH PELICHUS HET MPOOEIoB U OUIMOOK;

- B pPELICHUMH HET MaTeMaTH4YeCKUX OIIMOOK (BO3MOKHAa OJHA HETOYHOCTb, ONMCKa, HE
SIBJISIIOIIASACS CJIEACTBUEM HE3HAHUS WM HEMTOHUMaHMs yueOHOro MaTepuaa).
OTMeTKa «4» CTaBUTCS, €CIIH:
- paboTa BBINOJHEHA MOJIHOCThIO, HO OOOCHOBAHUS IIaroB PELICHHS HEAOCTATOYHBI (€CIU
yMeHHe 000CHOBBIBATh PACCYXkKICHUS HE SBISUIOCH CIEMATbHBIM 00BEKTOM MPOBEPKH );

- JIONyIIeHa O/Ha OMMOKa WM JABAa-TPU HEJOYeTa B BBIKJIAJKAX, PUCYHKAX, UYepTexax WIH
rpadukax (eciu 3TU BUJbI pabOTHI HE SIBISUTUCH CHEIHATbHBIM 00bEKTOM MPOBEPKH).

OtmeTka «3» CTaBUTCS, €CIH:
- IomyuIieHbl 6ojee 0JHOM omMOKH Uil OoJiee IByX-TpeX HEJOUETOB B BBIKJIAJIKAX, YEPTEIKAX
WM rpadukax, HO yJauuiics BiajaeeT 00s3aTenbHBIMU YMEHUSAMH I10 IPOBEPSIEMO TeMe.

OtmeTKa «2» CTaBUTCS, €CIIH:

JIOTTYIIIEHBI

CYHICCTBCHHBIC

OIIIOKH,

IMOKa3aBIIIUEC,

00s3aTeNbHBIMU YMCHHAMU IO )I&HHOf/i TEME B MOJTHOM MeEpe.
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IIpakTnyeckoe 3ansaTue Ne 5
Pemenne 3a1a4 ¢ npuMeHeHneM 3aKOHOB pacnpeneieHus BepositHocreii {CB

Henp palGoTbl: H3yyeHUE 3aKOHOB PpACIpPENEICHMSI JUCKPETHOW CIy4yallHOW BEJIMYMHBI;
HAy4YMTCs PelIaTh 3a7a4i Ha HaXOKACHUE YHCIIOBBIX XapaKTePUCTUK CIIy4yaliHON BEJIMYUHBI.

Beinosinus patdory, Bel Oyaere:

ymems:
- pelarh 3aja4l Ha IPUMEHEHUE 3aKOHOB paclpeIesIeHUs Cly4ailHOW BEJIMUNHBI,
- aHAJM3UPOBATh 33]a4y U BBIJIEJIATh €€ COCTaBHbIC YaCTH;
- COCTaBJISAThH IUIAH JICHCTBHS,
- peann3oBaTh COCTaBJIECHHBIN IUIAH;
- OLICHUBATh PE3YJbTAT U IOCIEICTBUS CBOMX AEUCTBUH (CaMOCTOSITEILHO WJIM C IOMOILBIO
HaCTaBHHKA);
- OIpeNIeNIATh HeOOX0IMMbIE HCTOYHUKU HH(OpMAITIH;
- CTPYKTYpPUPOBATh MOJIy4aeMyt0 HH(POPMALIHIO;
- BBIJICNIATH HanOoJiee 3HAYMMOE B IepeyHe WH(POPMAIIHH;
- IPaMOTHO M3JIaraTh CBOM MbICIU U 0(OPMIIATH JJOKYMEHTHI O MPO(heCCHOHATLHON TeMaTHKe
Ha TOCYJJapCTBEHHOM SI3bIKE;
- IOHUMaTh OOLIMHA CMBICII YETKO IPOM3HECEHHBIX BBICKA3bIBAHMNM HAa H3BECTHBIE TEMBI
(mpodeccroHanbHbIE U OBITOBBIC);
- y4acTBOBaTh B JUajlorax Ha 3HAKOMbIE 00IMe U TPO(peCcCHOHAIbHbIE TEMBI.

MatepuajibHoe obecnieyeHue:

Pa3narounsblii Matepuain (KapTOUKH C 3aJlaHUSMU).

TexHuueckue cpeacrBa OOY4YEHHS: KOMIIBIOTED C  JIMLEH3UOHHBIM  IPOTrPaMMHBIM
o0ecTeYeHneM 1 MYJIbTUMEINA TPOSKTOP.

3aganue:

PazbepuTte pemenue 3aqad, NpUBEIEHHBIX HUKE, M 3aMUIIATE UX B TETPAIb.

Pemmre 3a1aun U3 paszena i CaMOCTOSTENIbHOTO PELICHHUS.

Kparkue TeopeTuueckue cBeeHUsA

Bunomuansnvim HazpiBaeTcs 3akoH pacnpenenenus JJCB X — uncna nossineHust coobiTust A B
N HE3aBUCUMBIX HCIBITAHUSAX, B KaXKJIOM W3 KOTOPBIX BEPOSTHOCTH TOSBICHUS COOBITUS p —
BEITMYHMHA MOCTOSHHASI (BEPOSITHOCTh HEMOSBICHHUS COOBITUS =1-).

CnenoBarenbHo, npu p=const (0<p<l) B N HE3aBUCUMBIX HCIBITAHUAX BEPOSTHOCTH
BO3MOYKHOTO 3Ha4YeHHst X=K Bbraucisiercs no hopmyine bBeprynu:

1
P(X = k) = Cfp*q" %, rne Cf = k!(:—k)!

YucnoBble XapaKTePUCTUKH OWHOMHHANbHOTO pactpenenenus: M(X)=np, D(X)=npq,

o(X) = /DX).

IIpu p=const (p< 0,1) B n HE3aBUCUMBIX HCHBITAHUSAX BEPOSTHOCTH BO3MOKHOTO 3HAUEHUS
X=k BeruucsieTcst mo neppoi Gpopmyiie
k
7 L
P(X=k)="—e", 20e A=np
k!

[Ipu ycnoBuum p—0, n—»o, np—>A=const 3akoH pacnpenenenus Ilyaccona sBiseTcs
MpesebHbIM CllydaeM OMHOMHUAIBHOIO 3aKOHA. Tak Kak MPH 3TOM BEPOSTHOCTH p COOBITHA A B
KaX/I0M MCIIBITAaHUM Maja, TO 3aKOH pacnpenenenus [lyaccoHa Ha3bIBAIOT YacTO 3aKOHOM peOKUX
ABNEHULL.

3akoH pacnpeneneHus IlyaccoHa NPUMEHSIOT B TEOPUM MAaccoBOro OOCTYKMBaHHUS, B
KOTOPOI OHUM U3 IJIaBHBIX SBIISIETCS IOHATUE NOMOKA COObIMUII.

Ilomokom cobvimuii Ha3bIBAIOT IOCIENIOBATEIBHOCTh COOBITHH, KOTOpbHIE HACTYNAKOT B
ciydaiiHple MOMeHThI BpemeHH. Hanpumep: noctyruienue Bb130BoB Ha ATC, Ha IyHKT HEOTJIOKHOMN
MEIULIMHCKOW TOMOIIM, NPUOBITHE CAMOJIETOB B a3pOIOPT, IOCIEAOBATEIbHOCTh OTKAa30B
3JIEMEHTOB U JIp.

22



Humencusnocmuvio nomoka A Ha3bIBAIOT CPEIHEE YUCIO COOBITHH, KOTOpPHIEC MOSBISIOTCS B
€IMHUIlY BPEMEHHU.

Ecnu mocTosiHHAast HHTEHCUBHOCTD TIOTOKA M3BECTHA, TO BEPOSITHOCTH MOSBICHHS k COOBITHIT
MIPOCTEHIIIEro MOTOKA 32 BpeMsl JIIUTEIBHOCTBIO ¢ ONpeeNsieTcs: BTOpoil (popmynoi

k
P(X=k)= u—’)c
r\“ / /‘_'

YucioBblie XapakTepucTHKH pactpenenenus [lyaccona: M(X)=A1, D(X)= A, a(X) = \/D(X).

IIpumepsl pemieHus 3aaa4

3agaua 1. BepoaTHOCTb MonagaHus B MUILEHb IPU OJHOM BBICTpENE JUISl JAHHOIO CTPEKa
0,7 u He 3aBUCUT OT HOMeEpa BbICTpesna. HalTh BepOSATHOCTH TOTO, YTO MNpPU S5 BBICTpENax
IIPOM30MET: a) POBHO JIBa IIONIaJaHUs B MUILIEHB; 0) HE MEHEE YETHIPEX NONAaJaHUI B MUILICHb.

Pemenue. [lycTh cnyvaiinas BeauuuHa X — 4MCIIO TONAaHU B MUILICHb.

a) Ilo ycnoButo 3amaum n=35, k=2, p=0,7, cnenoBarenshno, q=I-p=1I1-0,7=0,3. Torga mo
dbopmyne bepaymiu

R(X=2)=C,p’q*? 2,3,

6) Ilo ycnoButo 3amauu n=35, p=0,7, q=0,3, He MeHee uYeThIpeX MOIaJaHuil o3HadaeT J1O0
4eThIpe, MO0 MATh MoNaianui, 1.e. k>4. Toraa mo ¢popmyne beprymmu

(X 24)=P,(X =4)+P(X =5)=C.p'q"* +C,p°q""° =
5.(0,7)" -(0,3) +1-(0,7)° -(0,3)° = 0,36015 +0,16807 = 0,52822 ~ 0,528

(o 7)-(0,3)° =10-0,49-0,027 =0,1323

3agaua 2. BepositHOCTh M3roToBiieHus: HectangapTHoi netanu 0,004. HaiiTu BeposITHOCTh
Toro, uro cpeau 1000 aeraneit okaxkeTcst S HECTaHIAPTHBIX.
Pewenue. IlycTs cirydaiinas BenuuuHa X — 4MCIIO HECTAHAAPTHBIX JETaleH.
[To ycnoBuro 3amauu n=1000, k=5, p=0,004. Torna A=np=1000-0,004=4 u no nepBou
(hopmysie TyacCCOHOBCKOTO pacIpeieICHHs
5
Plooo(x 5) 4 ,4_4 4-4.4.4 1 128 1

= — =——— ~0,1562
5 1.2-3-4.5 ¢* 15 ¢*
3agaua 3. Cpennee uucio BbI30BOB noctynaomux Ha ATC B olHy MUHYTY, paBHO JIBYM.
Haiitu BeposTHOCTB TOT0, 4TO 3a 5 MUHYT MOCTYIUT: a) /1Ba BbI30Ba; 0) MEHEE /IBYX BHI30BOB.
Pewrenue. Ilycts ciyqaitHas BenuurHa X — YACIIO BBI3OBOB 33 5 MUHYT.
a) Ilo ycnosuro 3amauu A=2, t=5, k=2. Torma mo BTOpoi (opmyle MyacCOHOBCKOTO
pacripesienieHus

(25 s _10° 1 50
2 0 T e e

6) Ilo ycnoBuro 3amaun A=2, t=5, k<2. Torma mo BTOpoil (opmyrne MmyacCOHOBCKOTO
pacripenieneHus

R(X=2)=

(25)0 -25 (2.5)le’2'5—ﬁ.i+g.i—i+£—ll
o u 1 e® 1 0 0 e e

P(X <2)=P,(X =0)+P,(X =1)=

3agaum 119 CAMOCTOSITEILHOI0 PelIeHHs

1. Ha uenp cOpaceiBaercss 6 60MO, BEpOATHOCTh IMOMAJaHUs KaXJOW B IeNIb COCTaBISIET
0,3. HaiiTu BepossTHOCTDH MopaxxeHus 1eau 4 6omGamu.

2.  ®upma cHabxkaeT cBoeil mpoaykuued nATh Mara3uHoB. OT Ka)XJ0ro MaraspHa MOXKET
MOCTYNUTh 3adBKa Ha OYEPEAHOM JAEHb C BEpOATHOCTHIO (.4 HE3aBUCUMO OT 3asABOK JPYTrUX
Mara3uHoB. KakoBa BEpOSITHOCTb TOT0, YTO MOCTYNHUT HE MEHEE YETHIPEX 3asBOK?

3.  BeposiTHOCTH mMomamaHus CTPETKOM B MHUIICHb MPH KaKIOM BBICTpelNie HE 3aBUCHUT OT
pe3ysIbTaTOB Npeaplayliux BbicTpenoB M pasHa 0,8. Ctpenok caenan 5 BeicTpenos. Haiitu
BEPOSITHOCTH CJIEYIOLIET0 COOBITHSA: MUILIEHb MOPAXKEHA OJJHON MyJIeH.
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4.  BeposTtHOCcTh momanaHus OomObl B menb cocraviser 0,25. COpacwiBaetcst 8 60MO.
Haiit BepossiTHOCTB TOTO, 4TO OyAET HE MEHEe 7 TTOTaaHMi.

5. Marasun nomyuymn 1000 cTekIssHHBIX OYTHUIIOK MUHEpPAIbHOM BOABL. BeposaTHocTs TOTO,
YTO TpH TepeBo3ke OyThuika Oynmer pazourta, paBHa 0,003. HaliTu BEpOATHOCTH TOTO, YTO IPH
nepeBo3ke OyayT pa3douTel He OoJiee IBYX OYTHUIOK.

6. Ha ATC mocrynarot B cpeaHeM 12 3aka3oB B MUHYTY. HaliTH BEpOSTHOCTB TOTO, YTO 32
20 muH noctynAt poBHo 10 3aka3oB.

7.  OOysHo# marazun npojan 200 map oOyBu. BeposTHOCTh TOro, 4To B MarasuH OyaeT
Bo3BparieHa OpakoBanHas mapa paBHa 0,01. HaliTu BeposTHOCTH TOTO, YTO M3 MPOJAHHBIX Tap
00yBHU OyzieT BO3BpaIlleHO HEe OoJiee ABYX map.

8. B cTpaxoByIO KOMIIAaHUIO B CPEIHEM MOCTYHaeT 2 ucka B yac. OnpeaenuTe BeposITHOCTh
TOTO0, YTO B Te4eHHE 1,5 4acoB He MOCTYMUT HU OAHOTO UCKA.

dopma npeacTaBJieHus pe3yabTaTa:

[IpencraBuTh BHIMOIHEHHBIE 33JaHUS B TETPAIU AJISl IPAKTHUECKUX paboOT MPernoaaBaTesio.

Kputepuu onenkmu:

Pemenue 3amaun cuntaercs 0e3ynpeyHbIM, €CIH MPABHIIBHO BHIOPAH CIIOCO0 PEIIeHHUs, CaMO
pElICHHe COMPOBOXKIACTCS HEOOXOMUMBIMUA OOBSICHCHHSIMH, BEPHO BBINIOJHCHBI HY)KHBIC
BBIUHCIICHHS U PeoOpa30oBaHMsl, MOJTYYEH BEPHBI OTBET, IOCIE0BATEILHO U aKKYPATHO 3aHCaHO
pelieHue.

OtmeTka «5» CTaBUTCS, €CIIH:

- paboTa BBIMTOJIHEHA MOTHOCTHIO;

- B IOTUYECKUX PACCYKJICHUAX U 0OOCHOBAHHUH PEIICHUs HET MPOOeIoB U OMINOOK;

- B PELICHUMM HET MaTeMaTH4YeCKUX OIIMOOK (BO3MOKHAa OJHA HETOYHOCTb, ONMCKa, HE
SIBJIAOILASACS CIIEICTBUEM HE3HAHUS MJIM HEMIOHUMAaHUsSl y4eOHOTO MaTepuaa).

OTMeTKa «4» CTaBUTCS, €CIIU:

- paboTa BBINIOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIlIEHUs HEJOCTATOYHBI (eCiH
yMEHHE 000CHOBBIBATH PACCYXK/ICHUS HE SIBJSUIOCH CIIELIMATILHBIM 00BEKTOM IPOBEPKH);

- JIOTyIlleHa OJHA OIMIMOKa WIM JIBa-TPH HEJOYeTa B BBIKIAJKAX, PUCYHKAX, YepTekKax WU
rpadukax (eciim 3T BUJIbI padOTHI HE SBIISTUCH CIIEIUATBEHBIM O0BEKTOM ITPOBEPKH ).

OtmMmertKa «3» CTaBUTCS, €CIIU:

- IomyuIieHbl 0oJee 0JHOM OMMOKH Ui OoJiee IByX-TPeX HEJOUETOB B BBIKJIAJIKAX, YEPTEIKAX
WK rpadukax, HO yJaluiics BiajaeeT 00s13aTeIbHBIMU YMEHUSAMH T10 TIPOBEPSEMOi TeMe.

OTMeTKa «2)» CTaBUTCSI, ECIIH:

- JONYIIEHBI CYIIECTBEHHbIE OIIMOKH, T[OKa3aBIIMe, 4YTO Y4YallUWCs HE BIaJeeT
00s13aTeIbHBIMY YMEHUSIMU 110 IaHHOM TeMe B IIOJTHOM Mepe.

Tema 4. HenpepbiBHble ciayuaiinbie BenuunHbl (HCB)

IIpakTnueckoe 3ansaTue Ne 6
Boruncienue ynciaoBbix xapakrepucTuk HCB. IlocTtpoenue ¢pyHKIMM IVIOTHOCTH H
HHTErpajbHOM (PYHKIMHU pacnpeaeeHus.

Ilenp padoThl: M3ydeHHE 3aKOHOB PACIPENEIEHUS HENPEPHIBHOM CIydyallHOW BEITMYMHBI;
Hay4MTCs pelaTh 33/1a4d Ha HaXO0XKJACHUE YACIOBBIX XapaKTEPUCTHUK CIIyYallHON BEIMYNHBI.

Beinosnus patdory, Bel Oyaere:

ymemy:

- pelaTh 3aja4i Ha HaX0)K/IEHNE YHCIIOBBIX XapAKTEPUCTUK CIIy4alHON BEIMUYMHBL,

- AHAJIM3UPOBATh 33J1a4y U BBIJEIATH €€ COCTaBHBIC YaCTH;

- COCTaBJIATH IJIaH ACUCTBUS;

- peanu30BaTh COCTABJICHHBIN IJIaH;

- OLIEHUBATh pPE3ylbTaT M IOCIEACTBUS CBOUX JEHCTBUH (CaMOCTOATENBHO MM C
MTOMOLIbIO0 HACTABHUKA);

- OIpeIeNIATh He0OX0IMMble HCTOYHUKH MH(OpMAIIH;

24



- CTPYKTYpPUPOBATH MOTy4aeMyI0 HHPOPMAITHIO;

- BBIZICJISITH HAaMOOJIee 3HAYMMOE B TIepeuHe HH(popMaIuu;

- IPaMOTHO M3JIaraTh CBOM MBICIH U O(QOPMIIATH JOKYMEHTHI 1O TpodeccHnoHaNbHON
TEMaTHUKE Ha TOCYIapCTBEHHOM SI3bIKE;

- MMOHUMATh OOMIMI CMBICT YETKO MPOWU3HECEHHBIX BBICKA3BIBAHWI HA W3BECTHHIC TEMBI
(mpodeccroHanbHbBIE U OBITOBBIC);

- y4acTBOBATh B IMAJOraxX Ha 3HAKOMBbIE 00IMe ¥ MPO(eCcCHOHATBHEBIE TEMBI.

MarepunanbHoe obecrnieyeHue:

Pa3ngarounslii Mmatepuai (KapTOUKH C 3aJaHUSMH).

TexHuyeckue cpencTBa OOydYCHHS: KOMIIBIOTED C  JIMIEH3UOHHBIM  IMPOrPaMMHBIM
o0ecreueHneM U MyJIbTUMENA TIPOSKTOP.

3aganme:

Pa3bepure pemienune 3a1a4, MPUBEACHHBIX HIDKE, U 3alIUIINTE UX B TETPab.

Pemure 3amaun u3 paszaena st CaMOCTOSITEIIBHOTO PEIlICHHS.

IIpumepsl perenust 3a1a4

3amaua 1. 3asana mwiotHOCTH pactpeaescHus f(X) HenpepbIBHOM ClTy4allHON BETHMYUHBI &,

1. IToctpouts rpaduk f(X).

2. Haiiti unterpanbayro Gpyakuuio F(X).

3. BpluucnuTh MaTeMaTHYECKOEe OKUJIAHHE, JUCIEPCHIO, CPEICKBAIPATHUECKOE OTKIOHEHHE,
MOJIY, ME/IHaHY.

4. HaiiTu BeposSTHOCTH MOIIA/IAaHUs CITy4allHO# BEJIMYUHBI & B HHTEpBa (8, b).

0 mpu X < -1

fO)=x"+A:|x| mpu-1<x<2 a=0, b=1
0 mpu X > 2
Pemenue.

1. HaiineM HeusBecTHBIH mapameTp A IUIOTHOCTH pacHpelieleHUsl BEPOSTHOCTU U3
COOTHOUICHUS

Tf(x)dx=11

[MockonbKy B Hamiem npumepe mioTHocTh f(X) Ha (-00;-1] u Ha (2;+ o0) paBHa HYIIO, TO
MOYKHO 3aIuCaTh:

2

Ixz +A-|Xdx =1

4

PemuB naHHBIN MHTErpall U MOJYYEHHOM ypaBHEHHUE MOIyduM, uto A=-4/3, Toraa mioTHOCTb
pacnpezeneHus IpuMeT BUI:

0 mpuXx < -1
f(x)= xz—%\x\ mpu-1<x<2
0 mpu X > 2

I'paduk ¢pynkiuu f(X) n3o0pakeH Ha pUCYHKE.

19

~

-1

2. Haiinem unTerpansuyto ¢pyHkmio F(X):
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X e (—o—1],F(X) =P{E<x}=0

xe(-L2],F(x)=P{& <x}= Jx.f(t)~dt: :|'10~dt+j.t2

X € (=L+%), F(X) = P{£ < X} = jo o|t+jt2

—o0

TOFI[a MO>KHO 3aI1uCaTh.
0 mpux <-1

3
F(x) = ?——\x\ +1 mpu-1<x<2

1 npux > 2

-\t\vdt+-|.0dt:1
2

3
A =X 241
3 3 3

3. HucnoBble XapaKTEpUCTUKH UCKOMOW CIIy4ailHON BEJIMUUHBI.

MaremaTnueckoe OXKUIaHue:

+00 -1 2 00
=[x f(xdx = jx-de+jx.(x2-%-|x|)dx+jx-de:o.63(8)
— —o0 -1 2

Hucnepcusi:

D, =Tx2 SfQdx—M, = ]lxz -de+J2'x2 -(x?
Cpen;ee KBaI[paTI/I‘I;IOC OTKJ;OHGHI/ICZ
o, =,/D, =1,688194301613

Moja paBHa 2.

—%.\x\)dm [ x2 - 0dx — 0.63(8) = 2.8500
2

4. BeposiTHOCTB TOTO, 4TO 0<EL1, BEIYUCINM I10 OopMYyIIe:

1
P{O<§<l}:jx2—g|x|dx =0.333.
0

3agaum 1J1sl CAMOCTOSITEILHOT0 pereHust

1. 0 mpux = 0; 6. ( 0 mpux < 0;
2 -
FO)= 1% mpu0<x=rm; FG) = l mpuO<xS €
n 1 npux> e;
1 npux> m;
2. 0 mpux < 0; 7. npux <0;
x4
F(x) = e npul<x< 2; F(x) = .
1 mpux> 2; T+xz PRXZ 05
3 0 mpux < 0; ) npux < 0;
' 2 ' 16 . 5
Fi)= {& 5 X) mpul<x< 2; Fx) = ?:’x-’ npu0 < x = rg
1 npux> 2; 5
npu x = 3
4. 0 mpux < 0; 0. 0 mpux < 0;
- 2 . x3
Fx) x 0 HpHOixlgl’ F(x) = 128 npu0<x <5;
IpH X ;
P 1 mpu x> 5;
5. 0 mpux < 0; 10. 0 mpux < O;
x® xnpul=x<1
F(x)= 5 npul < x < 2; flx) = 42 mprl=x< 27
1 mpu x> 2; 0 opu x > 2;

®opma npeacraBiaeHus pe3yJabTara:

Hpe[[CTaBI/ITL BBITTIOJIHCHHBIC 3aJaHU B TCTpAAU I TPAKTHICCKUX pa60T nmpenoaaBaTeiIto.

Kpurepumn oneHku:

Pemenue 3agaun cauTaeTcs 663y1'IpCI-IHLIM, CCJIM IIPaBHUIJIBHO BLI6paH CIIoco0 peuicHusda, caMo

pereHne

COMPOBOXKIACTCSI HEOOXOTUMBIMH  OOBSICHEHUSIMH,

BCPHO BBIIIOJITHCHBI HYXHBIC

BBIYHCIICHHUA U Hp606p330BaHI/I}I, IMOJIYUYCH BCpHLIﬁ OTBCT, MMOCJICAOBATCIILHO U AKKYPATHO 3allUCAHO

pelieHue.
OtMmeTka «5» CTaBUTCS, €CIIU:
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- paboTa BBIMIOJIHEHA TIOJTHOCTHIO;

- B JIOTHYECKHUX PACCYKJICHHUIX U 000CHOBAHUH PEIICHUS HET IPOOEIIOB U OIIMOOK;

- B PCIICHWH HET MaTeMaTHYeCKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTH, OIMHCKA, HE
SIBJIAIOILASACS CJIEICTBUEM HE3HAHUS WJIM HEMIOHUMaHUs y4eOHOro MaTepuaa).

OTMeTKa «4» CTaBUTCS, €CIIU:

- paboTa BBINIOJHEHA MOJHOCTHIO, HO OOOCHOBAHHUS IIArOB PEIlEHUs HEJOCTATOYHBI (eCiu
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISLIOCH CIICIIUATBHBIM O0BEKTOM ITPOBEPKH);

- JIOMyIlleHa OJHa OIIMOKa WM JIBa-TPU HEJOYeTa B BBIKIAAKAX, PUCYHKaxX, YepTeKax WU
rpadukax (eciu 3TH BUJBI paOOTHI HE SIBISUTUCH CIICIIHATLHBIM 00bEKTOM MPOBEPKH ).

OtmeTka «3» CTaBUTCS, €CIIH:

- TOMyIIeHBI OoJiee OJHOM OMHMOKH Wi O0JIee IBYX-TPEX HEJOUETOB B BBIKJIAJIKAX, YEPTEIKAX
WK rpadukax, HO yJaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSAMU T10 IPOBEPSEMOil TeMe.

OTMeTKa «2)» CTaBUTCSI, €CIIH:

- JIONYIIEHBl CYUIECTBEHHbIE OIIMOKM, T[OKa3aBIIME, 4YTO Y4YallUWCid HE BIaJeeT
00s13aTeTbHBIMA YMECHHUSIMHE 110 IAHHOUW TeMe B TIOJTHOM Mepe.

Tema 5. MaTemaTnueckas CTATHCTHKA

IIpakTHyeckoe 3ansaTHE Ne 7
IHocTpoenne sMnupuveckoi GyHKUMH pacnpeneieHusi. Beruuciaenune 4uca0BbIX
XapaKTePUCTHK BbIOOPKH
IpakTuyeckoe 3ansaTue Ne 8
Bbiuncienne To4eYHBbIX M HHTEPBAJIbHBIX OLIEHOK

Leap pabdoTbl: HAYYUTHCS OCYHIECTBIATH pacueT MO 33JaHHON BBIOOPKE YHMCIOBBIX
XapaKTepUCTUK; HAYYUThCS  OCYILECTBISATH pacyeT IO 3aJaHHOW BBIOOPKE YHCIOBBIX
XapaKTePUCTHK.

Boinoainus padorty, Bel Oynere:

ymemy:

- - OCYIIECTBIIATH pacueT MO 3a/JaHHON BHIOOPKE YHCIIOBBIX XapaKTEPUCTHUK;

- aHAJIM3UPOBATh 33]1a4y U BBIJIENIATH €€ COCTaBHbIE YaCTH;

- COCTaBJISThH IUIAH JICHCTBHS,

- peann30BaTh COCTaBIEHHBIN IUIaH;

- OLICHMBATh pE3yJbTaT M TMOCJIEICTBUS CBOMX JCHCTBHI (CaMOCTOSTENBHO WIH C
MIOMOIIIBIO HACTAaBHUKA);

- OTpeAeNsATh He00X0JUMbIE UICTOYHUKU MH(POPMAIUY;

- CTPYKTYpPUPOBATh MOJIy4aeMyto HH(POPMAIIHIO;

- BBIIETISATH HanboJiee 3HaYMMOe B IIepeyHe HH(pOpMalnH;

- IPaMOTHO H3JaraTb CBOM MBICIM U O(OPMIATH JOKYMEHTHI MO MNpo(ecCHOHANBHOM
TEMaTUKE Ha TOCYJapCTBEHHOM SI3bIKE;

- MOHUMAaTh OOIIMH CMBICT YETKO MPOU3HECEHHBIX BBICKA3bIBAHUN HA HM3BECTHBIE TEMBI
(mpodeccroHanbHbBIE U OBITOBBIC);

- y4acTBOBaTh B JUaJlorax Ha 3HAKOMBbIE O0IIKeE U MPOpeCcCHOHATIbHBIC TEMBI.

MarepuanbHoe o0ecnieyeHune:

PaznaTounblif MaTepual (KapTOUYKH C 3aJaHUSIMH).

Texuuueckue cpeacrBa OOydeHHs: KOMIIBIOTED C JIMIIEH3HOHHBIM IPOTrPaMMHBIM
o0ecreyeHneM 1 MyJIbTUMEIUa IPOEKTOpP.

3ananue:

1. Ilareronecarpio aOWUTypHEHTAaMHM Ha BCTYNUTENbHBIX dk3aMmeHax B MIIK nomydens
CJIeyIOIHe KOJTMYeCcTBa OAJIOB:

12,14, 19, 15, 14, 18, 13, 16, 17, 12,

20,17, 15, 13, 17, 16, 20, 14, 14, 13,

17, 16, 15, 19, 16, 15, 18, 17, 15, 14,
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16, 15, 15, 18, 15, 15, 19, 14, 16, 18,

18, 15, 15, 17, 15, 16, 16, 14, 14, 17.

Tpebyercsi: a) cOCTaBUTh BapUAIIMOHHBIN psil; 0) COCTaBUTH TAOJHMILY YacTOT; B) MOCTPOUTH
MIOJIUTOH YacToT.

o1
H

2. OOcnenoBanue omuatbl Tpyaa 60 mpemopaBaTeneld ano CIeIyIOUIME pe3yibTaThl (B
yClL.ell.):

114, 104, 112, 101, 90, 122, 126, 116, 128, 140, 124, 120, 160, 104, 140, 90, 118, 132, 154,
124, 104, 121, 156, 160, 128, 132, 104,82, 130, 114, 142, 122, 160, 98, 116, 98, 132, 142, 116, 126,
108, 121, 102, 104, 122, 96, 122, 138, 124, 123, 108, 121, 102, 104, 122, 96, 122, 138, 124, 123.

a) CocraBpTe MHTEPBAIBHYIO TAOIMIly YacTOT ¢ IKMpHHOM uHTEepBana 10 (y.e.) HaunHas ¢ 80
(y.e.).

6) IlocTpoiite rucTorpammy.

o1
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3. Tloctpoutsh sSMIupHUYecKOe pacmpeeNieHHe Beca CTYJACHTOB B KHJOTpaMMax JUis
clIeyIoIel BEIOOPKU:

64,57,63,62,58,61,63,60,60,61,65,62,62,60,64,61,59,59,63,61,62,58,58,
63,61,59,62,60,60,58,61,60,63,63,58,60,59,60,59,61,62,62,63,57,61,58,60,64,60,59,61,64,62,59,65.

Bocnonb3yemes npoueaypon ['ucrorpamma.
1. B sueiiky Al BBeneM cioBo Habmronenus, a B auana3on A2:E12 — 3HaueHus Beca CTYJCHTOB.
2. Jlns Be3oBa mporeaypsl ['ucrorpamma BeioepeM u3 MeH0 CepBHC TOIIMTYHKT AHAIU3 TaHHBIX
U B OTKpBIBIIEMCS OKHE B 1tosie IHCTpyMeHTHI aHanu3a yKkaxkeM npoueaypy ['ucrorpamma.
3. B nosBuBmemcs okae ['mcrorpamma 3amonHuM padouune moisi: BO BxomHoW 1uana3oH BBeAEM
Jrana3oH ucciaenyembix gaHHbiX (A2:E12); B BeixoaHo# Auana3oH — CCBUIKY Ha JIEBYIO BEPXHIOO
siueiKy BbixomHoro guamasona (F1). YcranoBuM mepekioyarend B MOJIOKeHHe MHTerpaibHbIi
MpoLeHT U BriBog rpaduka;
4. Tlocne storo HaxkmeM kHOTKy OK.

B pesynbrare nosnyuum tabnuiy u auarpammy (puc.l).

Kapwaw  Hacmoma Huevapdnmmnd %%
& bl IpA%

58 55T 13 0%

6238350 b 76.35% v

= 13 100 D% 2
B2
o
-
-1
7

Kapman [

| L

Puc.1. PesynbraTs! npouenyps! [ ucrorpamma nakera AHanusa.

Iopsaok BbINOJHEHUS PA0OTHI:

1. PemuTh 3aaHus B TETpaAu U Ha KOMIIBIOTEPE.

2. [Monyuuts y npenogaBaTens 3aiaHus A1 CAMOCTOSTENIbHON paOOThI U PEIIUTH HX.

3ananue

Pemuth 3apauy. Ha 3aBoje xkene3o0etoHHbIX m3genuid N nmms cozmanusi mMapku OeToHa
BBICOKOTO KadecTBa MPOBOAWIOCH mccienoBanue 100 pa3audHbIX TPOOHBIX COPTOB O€TOHA, IS
KOTOPBIX TOJCUUTHIBAICA MPOIEHT MPOYHOCTU Ha ckatue (cinydaiitHas BenuumHa X). [lomyuen
cnenyromuid pe3ynbTar (Tabnumna u3 100 gyucen). Halitu smnupudeckoe pacrpeneseHne nmpru3HaKa
X, moctpouth rpaduueckoe oToOpakeHHe pacnpeeneHus. HaillTu wucnpaBiIeHHBIE OILICHKH
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(cTaTHCTUKM) TeHEpAIbHBIX IMapamMeTpoB (BHIOOPOUYHOE CpeaHee; WCIpaBICHHAs JAUCHEPCHS;
UCIPABICHHOE CPEIHEKBAIPATUYHOE OTKJIOHEHME; HCIpaBJIEHHAs aCUMMETPHs; HCIPABICHHBIN
skcuecc. Haiitu Moay u MequaHy 1o CrpylIiMpoBaHHBIM AaHHBIM. [IpoBepuTh runoresy o ToM, 4To
reHepajbHas COBOKYIIHOCTh H3MEPMMOIo Hpu3Haka X, W3 KOTOPOW H3BJIEUEHA BHIOOPKA,
pacripeiesnieHa 1o HOpMajabHOMY 3aKOHY IIpU ypoBHe 3Haunmoctu & =0,05.

29



42.7
32.9
37.0
28.8
34.0

39.7
44.9
38.5
315
36.6

30.2
38.4
35.5
45.9
37.7

37.4
38.8
42.8
394
54.3

37.4
37.1
29.6
314
47.1

31.1
43.2
29.6
314
47.1

28.2
31.3
29.0
324
26.6

34.6
36.1
41.2
32.3
48.7

351
37.1
42.3
44.3
37.8

37.9
41.7
23.2
41.7
324

43.8
31.7
445
37.0
40.3

40.5
41.1
32.9
43.0
32.7

49.9
36.7
42.5
26.4
34.2

37.2
33.3
38.8
25.2
33.7

49.2
35.2
32.9
37.5
37.9

47.0
38.6
29.3
41.0
445

44.2
43.5
41.0
43.7
27.3

38.7
30.8
38.1
443
36.9

36.2
42.8
37.6
29.3
30.2

42.5
39.6
37.1
16.6
43.1



Ipumep. Ilycth I8 UW3ydeHUs KOJUYECTBEHHOTO TMpPU3HAKa X W3 TIeHepajdbHOU
COBOKYITHOCTH H3BJicueHa BbIOOpKa oObemMa N =100, umeromias cieayromiee CTaTUCTUYCCKOE
pacnpeseneHue:

S |7 19 |11 |13 ]5

TpeOyercs:
a) MMOCTPOUTH MOJIMTOH YaCTOT 110 JAHHOMY PaCIpeeIICHUIO BEIOOPKHY;
0) HaiiTu BbIOOpOUYHOE cpemHee X , BRIOOPOYHOE CpeAHEe KBAaIPaTUYHOE OTKIOHCHHE O ,

«UCTPABJICHHOE» BHIOOPOYHOE CpElIHEE KBAIPATUYHOE OTKIOHEHHE S |
B) NpU JaHHOM YpPOBHE 3HAYMMOCTU C MPOBEpUTH MO kpureputo [lupcona rumoresy o

HOPMAaJIbHOM pacipe/ielieHuy reHepaIbHOM COBOKYITHOCTH;
T) B Clly4ae MPUHATHUS THIIOTE3bl O HOPMAJILHOM Paclpele]IeHUH T'eHepaTbHOM COBOKYITHOCTH
HaWTH JOBEpUTENbHbIE WHTEPBAJIBI Ui MaTeMaTHueckoro oxwuaanus M u  cpeanero

KBaJIpaTUYHOI'0 OTKJIIOHEHUsI O , IPU YPOBHE HAJIE)KHOCTU ¥ =1—¢r.
Pewienue
a). OTIOXKUM Ha OCH a0CIMCC BapUAHTBHI X,...,Xg, @ HA OCH OPIAMHAT — COOTBETCTBYIOIINE

HaCTOThI nl, ey n8 . COG,I[I/IHI/IB MOJIYYCHHBIC TOUKHU HOMaHOﬁ, MOJIYYHUM IOJIUTI'OH YaCTOT.

A
n,

25

22

17

g o

\ &

0). BriOopounoe cpenmHee X, BBHIOOPOYHOE CpelHEe KBaJApaTHUYHOE OTKJIOHEHUE O ,
«HUCTIPABICHHOE» BBHIOOPOYHOE CpEHEe KBAJIPATUYHOE OTKIOHEHUE S HaXOMATCS COOTBETCTBEHHO

o popmynam (cm. m.13):

: _ e 2 18 .
doxn, &= HZ(xi—X) n,S= n—12(xi—X) n .
L=l

i=1 i=1

Pe3ynbpTarhl BIYMCICHUN YAI0OHO 0OPMIIATH B BUAE TaOIHIIBL.

Folxo I n | xn | X | x5-X | w-x? | -0 | g2 |G | g2
1 |1 |5 5 -6,62 | 43,82 | 219.10

2 13 19 27 -4.62 | 21,34 | 192,06

3 |5 |17 |85 -2,62 | 6,86 116,62

4 |7 |25 |175 -0,62 | 0,38 9,50

5 19 |22 |198 1,38 1,90 41,80




6 [11 |11 121 3,38 | 11,42 | 125,62
7 1137 91 5,38 |28,94 | 202,58
8 |15 4 60 7,38 | 54,46 | 217,84
)y 100 | 762 | 7,62 112512 | 11,25 | 3,36 | 11,36

Urak, X =7,62, 6=336, S=337. (S= \/8_2 = 11,36)

B). s mpoBepKHM THIIOTE3bl O HOPMAJIbHOM paclpelesieHUH TI'€HepalbHOH COBOKYNHOCTH
npuMeHuM Kputepuil Ilupcona. YuunTeiBasi, 4TO BapuaHThl PaBHOOTCTOAT JIPYr OT Apyra (C marom
h=X X ,=2),9T0 MOKHO CIe/IaTh CIEAYIOIIM 00pPa3OM.

KOHHBI HHTCPBAJIOB, CCPEAMHAMU KOTOPLIX SABIAIOTCA Xi , BBIYHMCIIAIOTCA IIO0 (bopMynaM:

h h
L= X o i =X +E’ TEOPETUYECKHE BEPOATHOCTH momnananus X B uHTepBan (¢, ,,@;),
cornacHo ¢opmyne 114, paBHBL :q{ai —X)_q{ai-l_x} TEOPETUYECKHE YacTOThl PaBHbI
I
S S

a,;

8 "2
n{ =Np; u, cormacuo m.14, ,2 _ ZM
= n

OdopmuM BBIUUCIICHUS B BUJIE TAOIUIIBI (CM. HIXKE).
W3 mpunoxkeHus 3 HaXoAMM IpHU JaHHOM YpoBHE 3Hauummoctd « =0,05 u npu uyucne

creneHeil  cBoboapl k=8-3=5  kpuTuueckoe  3HauycHHE prum =111. Ilockonbky

2 2 o~
X =2856<x,,, =111, runoreza 0 HOPMAJIbHOM DAaCIPEJCICHAN [CHEPAIBHON COBOKYINHOCTH

IIPpUHHUMACTCA.

i X; o o — )? (D[ai_xj P n; n; (ni — ni’)2
S 3 n/

0 0 -2,26 -0,4881

1 |1 2 -1,67 -0,4525 0,0356 3,56 5 0,582

2 3 4 -1,07 -0,3577 0,0948 9,48 9 0,024

3 |5 6 -0,48 -0,1844 0,1733 17,33 17 0,006

4 |7 8 0,11 0,0438 0,2282 22,82 25 0,208

5 9 10 0,71 0,2611 0,2173 21,73 22 0,003

6 11 12 1,30 0,4032 0,1421 14,21 11 0,725

7 13 14 1,89 0,4706 0,0674 6,74 7 0,010

8 15 16 2,48 0,4934 0,0228 2,28 4 1,298

> /* =2,856

r). Temepp B NpennoioXeHHH, YTO CIy4aiiHas BenuunHa X pacrpenelieHa HOPMalbHO,
HaiiieM J10BepUTENIbHBIE HHTEPBAJIbl Ul MaTeMaTHYECKOro OXHUIaHUA & U CpPeAHEero
KBaJIpaTUYHOT0 OTKJIOHEHUs1 O 1o popmynam m.13:

> S & S
ae(X —tyﬁ,x +t,5) . 0<(30-0,).80+0,) .
rne X =7,62,S=337 — BbIOOpOYHOE CpelHEe W HCIPABICHHOEC BBIOOPOYHOE CpEIHEE

KBaApPAaTUIHOC OTKJIIOHCHHC, Haﬁ[[eHHBIe B H.6), ty, qy — KOB(I)(bI/ILII/ICHTBI, 3aBUCAIINEC OT YPOBHS
HanexxHocTH ¥ =1—a =0,95 u o6bpema BeiOOpkH N =100, KOTOpBIE HAXOAATCS U3 MPHIOKEHHH 5,
6:

t, =1(0,95100) =1,984, q, =q(0,95:100) =0,143.

Wrtak, ¢ HagexHocthro y =095 @ wu O npuHamnexar CIEAyIOUMM HWHTEpBajIaMm:
a €(6,95;8,29), o €(2,89;3,85).

dopma npeacTaBiaeHus pe3yabrara:




[IpencTaBuTh BHIMOTHEHHBIE 33/IaHUS B TETPAIU JJIsl IPAKTHUECKUX padOT MPEroaaBaTelio.

Kputepum oneHkmn:

Pemenne 3amaun cauraeTcs O0e3ympedHbIM, €CIIH MPABIIIBHO BBIOPAH CIIOCO0 PEIICHUS, CaMO
pelIeHrue COMPOBOXKIAETCS HEOOXOJUMBIMU OOBSCHEHUSMH, BEPHO BBITIOJIHCHBI HYXHBIC
BBIYHCIICHHS U PeoOpa30BaHusl, OTYICH BEPHBIN OTBET, MOCIEIOBATEILHO M AKKYPATHO 3aITUCAHO
perieHue.

OtmeTka «5» CTaBUTCS, €CITH:

- paboTa BBINTOTHEHA TIOJHOCTHIO;

- B JIOTHYECKUX PACCYKJICHUSAX ¥ 0OOCHOBAHHUH PEIICHUS HET MPOOEIOB U OMNOOK;

- B pEIICHUU HET MAaTeMAaTHYeCKHX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIHMCKA, HE
SIBJISTFOINASICS CIIC/ICTBUEM HE3HAHUS WIIM HETOHUMaHUsl y4eOHOTro MaTepuana).

OtmeTka «4» cTaBUTCS, €CIIH:

- paboTra BBITIOJHEHA TOJHOCTHIO, HO OOOCHOBAHUS IIAroB PEIICHUs HEJOCTATOYHBI (eCiH
yMeHHEe 000CHOBBIBATh PACCYKICHUS HE SBJSUIOCH CIIEIUATbHBIM 00BEKTOM ITPOBEPKHU);

- JIOMyIIeHA OJHA OIIMOKAa WM JIBa-TPH HEAOYETa B BBIKIAIKAX, PUCYHKAX, YEPTEKAX HIU
rpadukax (eciiv 3T BUJIbI padOTHI HE SBJISIUCH CIICIIUATBLHBIM O0BEKTOM ITPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIU:

- JIONYIICHBI 00JIee OJHOM OMMOKK WM 00JIee IBYX-TPEX HEI0YETOB B BHIKJIAIKAX, YCPTEIKAX
WM rpadukax, HO yYaluiics BIaJeeT 00s13aTSIIbHBIMU YMEHUSMH TI0 TIPOBEPSAEMON TEME.

Ot1MmeTKa «2» CTaBUTCS, €CIIH:

- JONYIIEHBI CYIICCTBCHHBIC OIIMMOKH, IIOKA3aBIIME, 4YTO YYallUWCA HE BIAJICET
00s13aTeTbHBPIMU YMEHHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.
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