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Metoanyeckre yKazaHusi MO BBIOJHEHHUIO NMPAKTHUYECKUX paboT pa3paboTaHbl Ha OCHOBE

paboueii mporpamMmbl yuyeOHOW gucHUIUIMHBL «Teopusi BEpoATHOCTEM U MareMaThdeckas
CTaTUCTHKAY.
ConepkaHue MPaKTHYECKUX pPabOT OpPHUEHTUPOBAHO HA TMOJrOTOBKY OOYYalOLMXCS K OCBOEHHUIO
Npo(eCCUOHATIBHOIO ~ MOJYJNSL  MPOrpaMMbl  MOJTOTOBKM — CHELMAIMCTOB  CPEAHEro 3BeHa 10
crnermansHocTy 09.02.07 MHpopmannoHHbIe cUCTEMBI M TPOIrPaMMHUPOBAHKUE U OBJIAICHHUIO OOIIMMHU
KOMITETEHLIUSIMU.
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1 BBEJAEHUE

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

CocraB u cojepkaHue MPAKTUUYECKUX 3aHATUN HampaBiieHbl Ha peanu3anuio dexgepanbHOTO
roCyJapCTBEHHOT'O 00pa30BaTEIbHOIO CTAaHAAPTA CPEAHEr0 NPOPECCUOHATIBHOIO 00pa30BaHMsL.

Benymieid 1ugakTHUECKON 1ENbI0 MPAKTHUECKUX 3aHATUH SBIIsIETCS (POPMHUPOBAHNE YUCOHBIX
IIPAKTUYECKUX YMEHUH (YMEHUH pelaTh 3a/laud IO MaTeMaTHKe), HeOOXOAUMBIX B MOCIEAYIOIIEeH
y4eOHO IesTETLHOCTH.

B cootBercTBHUM ¢ pabodeil mporpaMMoi ydyeOHON MUCHMIUIMHBI « Teopusi BEpOSITHOCTEH U
MaTeMaTHYecKasi CTaTUCTHKA» MPEAYCMOTPEHO IMPOBEACHHE MPAKTUYECKUX 3aHATUH. B pamkax
IIPAKTUYECKOr0 3aHATHsI OOy4yaroIIMecs: MOTYT BBINOJHATh OJHY WJIM HECKOJbKO HPAaKTUYECKUX
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, TPAQUKH ITPU PELICHUN CTATUCTUYECKUX 3a]a4
VY 3. IIpuMeHATh COBpEMEHHBIE MTAKEThI 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 cocraBiars miaH ACHCTBHIL;

VYo 01.08 peann3oBaTh 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 MpoLecc MOMCKa; CTPYKTYpHUPOBATh MOIy4aeMyro HH(OpMAIIHIO;

VYo 02.05 onieHnBaTh MPaKTHYECKYIO 3HAYMMOCTH PE3yIbTATOB ITOKCKA,

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, pPYKOBOJICTBOM, KIHEHTaMH 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 OOLINI CMBICT YETKO MPOU3HECEHHBIX BHICKA3bIBAHUN HA N3BECTHBIE TEMBI
(mpodeccroHanbHbIE U OBITOBBIE);

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

Conep»xaHne MPaKTUIECKUX 3aHATHI OPHEHTHPOBAHO Ha ITOJrOTOBKY O0YJAIOIINXCS K OCBOCHHIO
Npo(eCCUOHATIBHOIO ~ MOJYJSL  MPOrpaMMbl  TOJATOTOBKM — 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. Hcnonp3oBaTh COBpEMEHHBIE CpeACTBa IIOWCKA, aHaliM3a M WHTEpHpeTaluu
uHpopMalui, U HHPOPMAIMOHHBIE TEXHOJIOTMU JJIsi BBIOJHEHUS 3a1ad MpodeccrnoHaTbHOM
JesITeTbHOCTH.

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

OK 05. OcymiecTBIATh YCTHYIO U MHCBMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit @deneparnuu ¢ yueToM 0COOEHHOCTEH COIMATIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

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



Brimonnenue o0ydaromuxcsi MpPakTHYECKUX paboT mo yueOHoW aucuuruimHe «Teopus
BEPOSITHOCTEH M MaTeMaTH4YeCKasi CTATHCTHKAY HAIIPABJICHO Ha:

- 0000lIeHne, CHCTEMATH3alMIo, YINIyOleHHe, 3aKpeIuleHHe, pa3sBUTHE M JETAIN3aLUI0
MOJTYYEHHBIX TEOPETUYECKUX 3HAHWH 110 KOHKPETHBIM TeMaM y4eOHOU AUCIUITIINHBL;

- (¢opMHpoBaHHWE yMEHUH NPUMEHSTH IIOJyUYCHHBIC 3HAHHUS Ha TPAKTHKE, pPean3aLuio
eIMHCTBA MHTEJUICKTYAIbHON M PAKTHYECKOH eI TeIbHOCTH;

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

- BBIpAaOOTKY NpHW pEIICHUH IMOCTABJICHHBIX 3aJad MPO(ECCHOHANTBHO 3HAYMMBIX KadyecTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTb, TBOPYECKAs! HHUIMATHBA.

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



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;
- peraTh 3a/1a4u C UCMOJIB30BaHUEM (POPMYI KOMOMHATOPHKH,
- aHAJIM3UPOBATh 33/1a4y U BBIIETATH €€ COCTaBHbIC YaCTH;
- COCTAaBIIATH MJIaH JCHCTBUS,
- pean30BaTh 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 CBOM MBICIH U 0OPMIISATH JOKYMEHTHI 1O MPo(ecCHOHANIbHON TeMaTHKe
Ha rOCyIapCTBEHHOM SI3bIKE;
- MOHUMATh OOIIUI CMBICI YETKO IPOU3HECEHHBIX BBICKA3HIBAHUN HA HW3BECTHBIE TEMBI
(mpodeccroHanbHbIE U OBITOBBIC);
- y4acTBOBATh B IMajorax Ha 3HaKOMbIe 001Ue U MPO(EeCcCHOHATBHBIE TEMBI.

MaTtepuajbHoe o0ecnieyeHue:

Pa3znarounslit MaTepuan (KapTOUKH C 3a/IaHUSMU ).

TexHuueckue cpencrBa OOYYEHHs: KOMITBIOTED C  JIMIEH3WOHHBIM  IPOTPAMMHBIM
o0ecreyeHneM 1 MyJIbTUMEIUa IPOeKTOopP.

3aganue:

BHumarenbHO npouunTaiite TEOpeTHUECKUE CBECHHUS.

Pazbepute pemenue 3aaa4, MPUBEACHHBIX HUXKE, U 3AIUIIATE UX 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 MCIIOJIb30BAaHUEM €ro B TEOPUHU BEPOSATHOCTEH, MaTeMaTHYeCKOW JIOTUKE, TEOPUM 4HuCell,
BBIUUCIIUTENIHON 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, =n! rmxe nl=1-2-3-...-n, Ol=1.

Pazmewjenuamu Ha3bIBAIOT MHOKECTBA, COCTABJIICHHBIC M3 N PA3IMYHBIX AJIEMEHTOB 1O M

n!

(n—m)!’

Couemanuamu W3 N Pa3IMYHBIX 3JIEMEHTOB IO M HA3bIBAIOT MHOXECTBA, COAEpKaIue M

JJIEMEHTOB M3 4YHCIa N 3aJaHHBIX, W KOTOPHIE OTIUYAIOTCS XOTS OBl OJHUM 3JEMEHTOM:

m _ nl 0 _ n _ 1_
C, ——m!(n_m)!,rue C,=1,C, =1, C,=n.

3JIEMEHTOB, KOTOPBIE OTINYAKOTCS JTMOO COCTABOM 3JIEMEHTOB, JTMOO MX MOPSIAKOM: A



MHozkecTBa 6e3 NOBTOPEHH I

DneMeHTEI
BCETO
MHOKECTBa
n

INepectanoBku Mmoo
MOAMHOMKECTBE HET
P | H3 M JJIEMEHTOB
j— Ba)eH
n n'
PasmMereHus CoueraHus
|
mo_ . m 7!
n - n
(n—m)! m!(n — m)!

MHo3kecTBAa ¢ MOBTOPEHUSIMH

Hepecmanosxu c noemopen HAMI
n!

P (n,n,,.,n)= — :
nl..nz-..-.‘nk-

Pamemeuuﬂ C ROGMOpEeHUAMU

m __ _m
A’ =n

Couemanusa c¢ ROGMOpPEerHUAMU

w_lm =1
m!(n—1)!

IIpaBuiia ciioxKeHUs] 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. Ecnin oO0beKT A MOXKHO 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 3aaay4y

Pasmemenus: 0e3 noBTOpeHuit

3agaya 1. CKOJIBKO MOXKHO COCTaBUTh TeE(POHHBIX HOMEPOB U3 6 HUpP KaKIbIi, TaK YTOOBI
Bce UG PBI ObUTH Pa3INYHbI?

Pemenue. OT0 mpumep 3ajauu Ha pasmenneHue Oe3 moBTropeHuil. Pasmemarorcs 3aecy 10
udp 1o 6. A BapHaHTHI, TP KOTOPBIX OJAWHAKOBBIE MHU(PHI CTOSAT B Pa3HOM IMOPSIKE CUUTAFOTCS

n+m—I

pa3HBIMHU.
3HAYMT, OTBET HA 3a/1a4y Oy/IeT:
I
As =% 151000
(20-06)!

3agaua 2. CKOIBKUMH cTIOCO0aMU 4 FOHOIIU MOTYT MPUTIIACUTH YETHIPEX U3 IIECTH JCBYIIEK
Ha TaHel?

Pemrenue. /IBa roHOmM HE MOTYT OJHOBPEMEHHO IPUINIACUTH OJHY U Ty e AeBYyIKy. W1
BapI/IaHTBI, HpI/I KOTOpI)IX OIHU U TC XKEC }IGBYHIKI/I TaHHyIOT C paSHI)IMI/I IOHOIIaMHM, CUHUTAKTCA
Pa3HBIMHU, TOATOMY:



Ag = L = E =360
(6-4)! 2
Bozmoxno 360 BapuaHTOB.
IlepecTanoBKHU 0€3 MOBTOPEHUI
3agaua 3. CKOIBKO Pa3IMYHBIX MIECTHU3HAYHBIX YUCENI MOXHO cocTaBuTh u3 nudp 0, 1, 2, 3,

4,5, ecnmi UG PHI B YUCIIE HE TIOBTOPSIOTCS?

Pemienue.
1) Haiinem komn4ecTBO BCeX MepecTaHoBOK 3 3THX Iudp: Pg=6!=720.
2) 0 HE MOXET CTOSTh BIIEPEAM YHUCIIA, TO3TOMY OT ITOTO YUCIIA HEOOXOAUMO OTHSITH

KOJIMYECTBO MEPECTaHOBOK, MpH KoTopoM 0 ctouT Briepeau. A 3to Ps=51=120.

PG-P5:720-1202600.

Coueranus 0e3 MOBTOPEeHM

3agaua 4. CKOJBKO TPEXKHOMOYHBIX KOMOMHAIIUN CYIIECTBYET Ha KOJOBOM 3aMKe (BCE TPHU
KHOIKH Ha)XHUMAaIOTCsI OJHOBPEMEHHO), eciii Ha HeM Bcero 10 mudp.

Pemenne. Tak kKak KHONMKK HAXHUMAIOTCS OJIHOBPEMEHHO, TO BBIOOP ITHX TPEX KHOIOK —

10! ~8-9:10

20-3)!- 3 6

3agauya 5. YV oxgHoro yenoBeka 7 KHUI IO MaTeMmaTwke, a y Broporo — 9. Ckoiapkumu
criocob6aMu OHM MOTYT OOMEHSTH JIpYT Y Apyra JABE KHUTH Ha JBE KHUTH.

Pemrenue. Tak kak MOpsiIOK CIEAOBaHHUS KHUT HE UMEET 3HAYCHUS, TO BHIOOP JIBYX KHUT -

coueranne. OTCrO1a BO3MOYKHO Cf0 = =120 BapuaHTOB.

I i
coueranue. [TepBbIil UeT0BEK MOXET BbIOpATh 2 KHUTH C72 = @ ;)I T = 627 =21 cnocobamu.
. 2 ] 8-9
Bropoii uenoBek MoxeT BbIOpaTh 2 kHuUrn C§ = 92 2 == =36 cnocobaMu. 3HaYUT BCETO

10 IIPABUILY IPOU3BEAEHUS BO3MOXKHO 21-36=756 BapuaHTOB.

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

Pemenue. [lepBriif urpok nenaer Boioop u3 28 kocteil. Bropoit n3z 28—7=21 koctu, Tpetuit u3

14, a eTBepTHIil UIPOK 3a0upaeT ocrapmmecs KocTH. Clie0BaTenbHO, Bo3MOxkHO Cgg -Ca, -C/, .

PasmemieHusi u coueTaHusi ¢ NOBTOPEHUSIMU
3apaua 7. CKOJIBKO TPEX3HAUYHBIX YMCET MOKHO COCTaBUTH U3 mudp 1, 2, 3, 4, 5?
Pemenwne. Tak kak mopsaok nudp B 4Kcie CYIHIECTBEHEH, IU(PBI MOTYT MOBTOPATHCS, TO 3TO

OyIyT pa3MeIIeHHs C TOBTOPEHUSIMU U3 TISITH DJIEMEHTOB T10 TPHU, & UX YKCIIO PABHO A53 =5%=125,

3agaua 8. B xoHauTEpCKOM Mara3mHe IpoAaBAIHCh 4 COpTa MUPOKHBIX: IKIIEPHI, TECOYHBIE,
HaMoOJICOHBI U clloeHble. CKONBKUMH CIIOCO0aMHU MOXKHO KYIHUTh 7 TUPOKHBIX.

Pemrenue. HOKYHKa HC 3aBHUCHUT OT TOIO, B KaKOM IOPAAKE YKIAAbIBAIOT KYIIJICHHBLIC
MUPOXKHBIE B KOpOoOKy. I[lokymku OyayT pasnMuHBIMH, €CITH OHHM OTJIHYAIOTCA KOIUYECTBOM
KYIIJICHHBIX IMUPOXKHBIX XOTA OBl OAHOr'0o CopTa. CHG}IOB&TGJ’IBHO, KOJIMYCCTBO pa3JINYHBIX IMOKYIIOK

y =7 (T+4-11 100
PaBHO YMCITY COUYETAaHUN YEThIpeX BUI0B MUPOXKHBIX M0 ceMb. C, = = =120.
"4-nr 7.3

3agaua 9. O0e3bsAHy MOCAAMIN 32 MMANTYIIYI0 MAIIUHKY C 45 KIIaBUIIIAMH, ONIPEJICITUTD YUCIIO
MOTIBITOK, HEOOXOAMMBIX JJIsi TOTO, YTOOBI OHA HABEpHsSKA Hamedarana MepBYI0 CTPOKY poMaHa
JLLH. Tonctoro «Anna Kapennnay, eciu cTpoka COAepKUT 52 3HaKa U TOBTOPEHU HE OyaeT?

Pemenwue. [Topsimok OykB nMeeT 3HaueHUE. ByKBBI MOTYT MOBTOPSATHCSA. 3HAUUT, BCETO €CTh

A252 = 45°2 papuanToB.
IlepecTaHOBKM € TOBTOPEHUSIMH

3amaya 10. CKOJIBKUME CIIOCOOAMHU MOKHO TIEPECTaBUTh OYKBBI CJIOBA «aHaHACH?
Perrenne. Beero OykB 6. M3 nux omunakoBbl: N1 (a)=3, n2(u)=2, n3 (c)=1. CnemoBarenbHO,

8
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YHCIIO Pa3JINYHBIX IEPECTaHOBOK paBHO Pg(3,2,1) =
3agaum 1715 CAaMOCTOSITEILHOTO PelIeHust

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

2. NmMeercss MATH Pa3IUYHBIX CTYJIBEB M CEMb PYJIOHOB OOMBOYHON TKaHU Pa3IMYHBIX
11BeTOB. CKOJIBKUMH CITIOCOOaMH MOYKHO OCYIIECTBUTh OOMBKY CTYy/IbeB. OTBeT: 16807

3. Ha mamstabie cyBenupsl B «llome Uynec» crmoHcopbl mpeiaraior Ko(eBapku, yTIOTH,
TeneoHHbIe anmnapathl, 1yxu. CKOIBKUMHU CrIOcO0aMU 9 yYaCTHHKOB UTPBHI MOTYT IMOJYYUTH 3TU
cyBeHHpbI? CKOJBKUMHU CIOcO0aMu MOTYT OBITh BBIOpaHBI 9 MpeaMeToB Jisl YUaCTHUKOB HIPbI?
OTBeT: 49, 220

4. CKOJIBKUMH CITIOCO0aMH MOYKHO pAacCTaBUTh Ha IIAXMATHOMW JTIOCKE 8 jajel Tak, yToObI Ha
OJlHA U3 HUX He Moryia outh npyryo? Oteer: 40320

5. CKONBbKO MOXKET OBITH cilydas BbIOOpa 2 KapaHJamied u 3 pydeKk W3 MATH Pa3TMIHBIX
KapaHJalled v WecTH pa3audHbiX pydek? Oteer:200

6. B Teuenue 30 mHel ceHTsSIOps ObuTO 12 MOXKIIMBBIX JHEH, 8 BETPEHBIX, 4 XOJOIHBIX, 5
JOXKIUIMBBIX W BETPEHBIX, 3 JOK/UIMBBIX W XOJIOJHBIX, a OJWH JIeHb OBUI W JOKIUIMBBIM, U
BETPEHBIM, U XOJIOJHBIM. B TeueHune CKONbKUX THEH B CeHTAOpe cTosia Xxoporas noroga. OTBer:
15

7. Ha ¢epme ectb 20 oBenr u 24 cBuHbU. CKOJBKUMHU CIIOCOOAMU MOXHO BbIOpaTh OJHY
OBILy 1 OJIHY CBUHBIO? Eciu Takoit BEIOOpP yke caenaH, CKOJIBKUMH CIIOCO0aMU MOXKHO CJIelaTh €ro
emte pa3z? Otsert: 480, 437

8. CKOoJbKMMH cHocob0aMH MOXKHO BbIOpaTh IJIACHYIO M COIVIACHYKO OYKBBI U3 CJIOBA
«3panue»? OTBet: 9

9. CKOJIBKO CYIIECTBYET YETHBIX MSATU3HAYHBIX YHCEJ, HAYMHAOIINXCS HEUYCTHOU UPPOit?
Otset: 25000

10. B xHmxHbIA MarasuH noctynuian pomansl @. Kymepa «lIpepusi», «3BepoOoii»,
«Imuony, «ITnoneps», «CreaonsiT» Mo oAMHAKOBOU 1eHe. CKOMbKUMU criocobamu OuOIMOTEKa
MOJKET 3aKynuTh 17 KHUT Ha BbIOpaHHbIN yek? OTBeT: 2985

dopma npeacTaBjIeHus pe3yJbrara:

Pemrenue 3ama4, opopMieHHOE B TETPAIH.

Kpurepun oueHku:

Pemenue 3amaun cuntaercst 6€3ynpeyHbIM, €CIIH MPABUIILHO BBIOpaH CIIOCO0 pelIeHus, caMo
pellleHrne COMPOBOXKIACTCS HEOOXOMUMBIMU OOBSICHEHUSMH, BEPHO BBINOJTHEHB HYXKHBIE
BBIYMCIICHHS ¥ TIPeOOpa30BaHus, MOJTyYeH BEPHBII OTBET, MOCIEAOBATEIBHO U aKKYPAaTHO 3alTUCaHO
peuieHue.

OTMeTKa «5)» CTaBUTCS, ECIIHU:

- paboTa BBIMIOJIHEHA TTOJTHOCTHIO;

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

- B pPEIICHWH HET MaTeMaTH4YeCKHUX OMMOOK (BO3MOKHAa OJHA HETOYHOCTH, OMHCKa, HE
SIBJISTFOIIASICS CICJICTBUEM HE3HAHUS WJIM HETIOHMMAaHUs Y4eOHOr0 MaTepuana).

OtmMmertka «4» cTaBUTCS, €CIIU:

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

- JOTyIIeHa OJ{HA OIMMWOKAa WJIM JIBa-TPU HEJOYETa B BBIKIAJKAX, PUCYHKaX, YepTEkKaxX WITH
rpadukax (eciu 3Tu BUBI pabOTHI HE SIBISUTUCH CHIEIIHATEHBIM 00bEKTOM MPOBEPKH).

OtMmeTKa «3» CTaBUTCS, €CIIH:

- IOMyIIeHbI OoJiee OJHOM OomHMOKH WK OoJiee IBYX-TPeX HEJJOUETOB B BBIKJIAJIKAX, YEPTEIKAX
uu Tpadukax, HO yJaliuics BIaJeeT 00sS3aTeIbHBIMA YMEHUSMH TI0 TIPOBEPSIEMON TEME.

OtMmeTKa «2» CTaBUTCS, €CIIU:

- JIOTMYIIEHBI CYIIECTBEHHBIC OIMMOKHW, TIOKa3aBIIWE, 4YTO VYYAIIUWCS HE BIAJEET
00s13aTeTbHBIMA YMEHHUSIMHE 110 IAaHHOM 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.
MaTtepuajbHoe obecnieyeHue:
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.
Pemmire 3amaun U3 pasznena ajisi CaMOCTOSITETLHOTO PEIICHUSI.
Kparkue Teopernueckue cBeeHHs
Beposmnocmu cobbimusi — 370 YNCIeHHAS Mepa 00bEKTUBHOW BO3MOYKHOCTH €T0 TOSIBIICHHS.
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).

Pemenne: Yucino Bcex 31€MEHTapHBIX COOBITHM N =6, YUCIO 3JEMEHTapHBIX COOBITHH,
OJIaroNpHUATCTBYIONUX JaHHOMY coObITHIO A, M=2 (3TO0 BBIMAJACHHEC 3 WIKX 6), 3HAYHT,
pay="m-1

n 3
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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, 4ucio 3MeMeHTapHBIX COOBITHI, 6arOMPUATCTBYIOMMX JAHHOMY COOBITHIO A, TIO

dbopmyne  codeTaHWi, TPUMEHHUB  TMPABUJIO  IPOU3ZBEIACHUS, m=CfC§ =18, 3nauwmr,
21
m 1
p(my="_CiC _18.
n C; 35

3agaya 3. Ha kHWKHOM TOJIKE CIy4YailHO pa3MemialoTcss 8 KHUT, M3 KOTOPhIX 5 — 1O
Matematuke U 3 — mo Qusuke. HailTu BepoOSTHOCTH TOro, YTO cleBa OyAyT BCE KHHUTH II0
MaTeMaTHKe, a CIIpaBa — BCE KHUTH 10 (pU3HKeE.

Pemenue: Yncno Bcex aneMeHTapHBIX COObITUI N =P, =38!, uncio sanemMeHTapHbIX COOBITHIH,

m 53 1

OJIArONpPUATCTBYIOIIUX HaHHOMY coObiTHi0 A, M= PP, =513 snauur, P(A)=—="-="—.

n 8 56
3agaum 1J151 CAMOCTOSITEJILHOTO PeleHHs

KakoBa BeposiTHOCTH TOro, 4TO Hayjaudy BbIOpaHHOE [IBY3HaUHOE YHCIIO HE COJEPKUT HU
OJTHOI ABOMKHU?

2. Otpsan yuammxcs M3 25 4eloBEK y4yacTBYeT B BOCHM3MpOBaHHOW urpe. B otpsge 5
CIIeZIONBITOB U 4 cBsA3McTa. B pa3Benky Hajo HanpaBUTh YeThIpeX deroBeK. KakoBa BEpOSTHOCTb
TOTO, YTO B Pa3BEArPYIIy OyAyT BKIIOYEHBI 2 CBA3UCTAa M 2 CIEIOIBITA, €CIHA BKJIIOYECHUE B
pa3BeArpymily paBHOBEPOATHO JUIs JIF0O0ro yueHuKa?

3. Ha kaproukax HamucaHsbl 1esble uncaa oT 1 1o 15 BxmountensHo. Haynauy u3Biekarorcs
nBe KapTouku. KakoBa BepOSATHOCTh TOrO, YTO CyMMa YHCEJl, HallUCAaHHBIX HAa 3TUX KapTOYKax,
paBHa jgecsitu?

4. Jlns nexypcTBa Ha Beuepe MyTeM KepeObEeBKH BBIACIAIOTCS 5 uenoBek. Beuep nmpoBoaut
KoMHuccHs, B cocrase koTopoit 10 roHomieit u 2 neBymku. Haliiute BepoSATHOCTH TOTO, YTO B YUCIIO
JEKYPHBIX BOUAYT 00€ JI€BYIIKH.

5. Umeercs 6 OuneToB B TeaTp, U3 KOTOPhIX 4 Oumiieta Ha Mecta nepBoro psjga. Kakosa
BEPOATHOCTh TOTO, YTO U3 TPEX HayAauyy BbIOpAHHBIX OMJIETOB JIBa OKa)KyTCsl HA MECTa IEpPBOTO
psana?

6. buner B maprep crout 50 xom., Ha 6enpaTaxk — 40 kom. u Ha spyc — 30 xon. Haiinure
BEPOSITHOCTH TOT'0, YTO B3STHIE HAaylauy JIBa OUJIETa CTOAT BMecTe He Aopoxke 80 Kol

7. Ha onuH psig U3 ceMH MecT ciy4ailHbIM 00pa3oM paccakuBaroTcsi 7 ydeHukoB. Haiigure
BEPOATHOCTH TOT'O, YTO 3 ONPEAEICHHBIX YUEHUKA OKAXKYTCS PSIIOM.

8. 13 OykB cioBa cOOBITHE, COCTABIEHHOTO C IOMOIIBIO pa3pe3Hoi a30yKu, U3BJIEKAIOTCS
HayJiauy M CKJIaJIbIBAOTCS JIPYT 3a IpYroM B MOpsi/IKe UX U3BJIeueHHs 3 KapTouku (OykBbl). KakoBa
BEPOSTHOCTH MOJTYYHUTh IIPU 3TOM CIOBO OBIT?

9. U3 natu BUAOB OTKPBHITOK, UMEIOIIUXCA B aBTOMAare, HayAauyy BHIOMPAIOTCS 3 OTKPBITKH.
KaxoBa BeposITHOCTB TOTO, UTO BCE OTOOPAHHBIE OTKPHITKU Oy1yT pa3Hble?

10. Bo Bpems CHOPTMBHOM HIphl 1O KOMaHAE BEAYILIErO «CTaHOBHCH!» 10 yuyeHUKOB B
CIIy4aifHOM MOpsJIKe 00pa30Bajiu CTPO B 0JIHY IIepeHTy. KakoBa BEpOSTHOCTh TOTO, YTO YUEHUKHU
A n B okaxxyTcsl OTAEIEHHBIMH IPYT OT Jpyra TpeMsl yYeHUKaMu?

dopma npeacraBJieHus pe3yJabTara:

Pemenue 3a1a4, opopMIeHHOE B TETPAIH.

Kpurepumn oneHku:

Pemienue 3amaun cuntaeTcst 6€3ynpedyHbIM, €ClIM MPaBUIbHO BBIOpaH CIIOCO0 pelieHus, caMo
pelIeHrne COMPOBOXKIACTCS HEOOXOTUMBIMU OOBSICHEHUSMHM, BEPHO BBINOJIHEHBl HYXKHBIE
BBIUUCIICHUS U ITPeoOpa3oBaHus, IOJIYUYEeH BEPHBIM OTBET, OCIEI0BATENBHO U aKKYPAaTHO 3alliCaHO
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

13



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.
Pemrenue. a). CoobiTie A — He Oouibllie IBYX O€NBIX IMIAPOB — PAaBHO CyMME TPEX IMOMapHO

HECOBMECTHMBIX coObITHil Ay, A, A, — OenbIX IIapoB COOTBETCTBEHHO HHU OJHOTO, OJIWH, JIBa:

A=A +A+A,. 3Hauur, 1§10 TeEOpeMe CIOXKEHUS A  HECOBMECTHBIX  COOBITHIA
05 1~4 23
P(A) = P(A)+P(A) + P(A) = s 1 5 1 S0

+ + =
C: Ci G
1 N 30 +150_181
462 462 462 462
3amavy B mpumepe 12).

0). Jns HaxoxaeHUsT BEpOSTHOCTU cOOBITUS B — x0T Obl ouH Oemblii map — HEYJ00HO
UCIIOJIb30BAaTh TEOPEMY CIIOXKEHHs, T. K. MPUIUIOCH Obl MOJCUMTHIBATH BEPOSITHOCTH ISITU
coObiTuil. IloaTOMYy BOCHONB3yeMca TeopeMoil 5, koropas cBoAMT BbluMcieHue P(B) k

(HO MMOBOAY BBIYUCIICHUS NAaHHBIX BepOHTHOCTeﬁ CM. aHAJIOTHUYHYHO

BBIYHCIICHHIO BEPOATHOCTH MPOTHBOMOJIOKHOTO COOBITHS B — HHM oHOro Genoro mapa, T. €.
BC€ LAl YEPHBIE:
5
P(B)=1-P(B) =1—C—g=1—izﬂ.
C 462 462
3agaua 2. J[Ba cTpenka CTpesOT 10 MUILLIEHU. BeposTHOCTD MonaiaHus nepBoro cTpesika
pasHa 0,6 Broporo — 0,8. HaiiTh BEpOsTHOCTH NONaAaHUs

a) 000UX CTPEJIKOB;

0) pOBHO OJTHOTO CTPEJIKa;

B) XOTS ObI OJTHOTO CTpPEJIKA.

Pemenne. OGo3Haumm wepes A um B  coObitms — momanm B MUIIEHb TEPBBIA W,
COOTBETCTBEHHO, BTOPOM CTpEIOK. 3aMETUM, YTO 3TU COOBITUS He3a8UucuMbl. 3aMETUM TaKXKe, YTO U
MIPOTHBOIIOJIOKHBIE COOBITHS (ITPOMAaxXU CTPEIKOB) — He3aBUCHMBI. C TOMOIIBI0O M3BECTHBIX HAM
orepanuii HaJ COOBITUAMHU BBIpa3uUM 4depe3 A u B coObITHs, BEpOSTHOCTH KOTOPBIX SIBISIFOTCS
MCKOMBIMH.

a). OueBnHO, HHTEpecyrolee Hac coObiTHe ecth AB . Torma mo TeopeMe YMHOXKEHHUS IS
HesaBucuMbIx coobiTHii P(AB) = P(A)P(B) =0,6-0,8=0,48.

6). UnuTepecyromee Hac cobwiTie ecth AB + AB . Craraemble B 3TOH CyMMe — HECOBMECTHbIE
CO6I)ITI/I5[, a COMHOXHUTCIM B KaXJIOM IIPOU3BCACHHUN — HE3aBUCUMBIC. TOF}Ia o TeopeMam
CIIO)KEHHSI JIJIi HECOBMECTHBIX COOBITMA M YMHOXKEHHS [JUJII HE3aBUCHUMBIX  COOBITHI

P(AB + AB) =P(A)P(B) +P(A)P(B)=0,6-0,2+0,4-0,8 =0,44.
B). Uutepecyromee nHac coObitue ecthb A+ B. Ilo Teopeme cnoxenus (ams IBYX
MIPOU3BOIILHBIX COOBITHI)
P(A+B)=P(A)+P(B)-P(AB) = P(A)+P(B)-P(A)P(B)=06+08-0,6-08=0,92.
3aMeTHM, YTO TIPOTHBOIOIOKHBIM coObiTHeM K A+ B spusercs AB (um oguu e moman).
Torna nckoMyro BEpOSTHOCTh MOKHO HalTH U Yepe3 MPOTUBOIOJIOKHOE COOBITHE:
P(A+B)=1-P(AB)=1-P(A)P(B)=1-0,4-0,2=0,92.
3agaya 3. Tenerpadgnoe cooOlIEHHE COCTOMT W3 CHUTHaNIOB "Touka" wu '"tupe".
CratucTudeckue CBOWCTBA MOMEX TAKOBbI, YTO UCKAXAIOTCS B cpeAHEeM 2/5 curHanos "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.
Pemenue: PaccmoTpum cienyromme coObiTus: A — CUTHANl UCKAXEH (BEPOSITHOCTH KOTOPOTO
ABIsIeTCsl HICKoMol), H, — nepenan curnan "touxa", H, — nepenan curnan "tupe" (aBe TMUHOTE3HL,

oOpasyrolye MoJHYI0 IPYIIY, T. K. OHH HECOBMECTHBI M OJ[HA U3 HUX 00S3aTEIIbHO HMEET MECTO).
ITo ycnosuro P(H,):P(H,)=5:3 u P(H,)+P(H,)=1, nostromy P(H,) :g u P(H,) :g.

W3BecTHBIE BEPOSTHOCTU TOrO, YTO CUTHaibl "Touka" M "TUpe" HMCKaXKaroTcs, BBICTYNAIOT Kak
YCIIOBHBIE BEPOSITHOCTH HMHTEPECYIOLIEr0 HAac COOBITHS IpU  CIPABEUIMBOCTH TUIOTE3:

P, (A)=2/5 B, (A)=1/3.  Beposrtaocts cobbituss A Haxogum 1o Qopmyne NOIHOH
BEPOSITHOCTH:
pny_5.2,3.1_3
85 83 8

B ycnoBusix nmpumenenust GopMyIibl TIOJTHON BEPOSITHOCTH PACCMOTPUM CIEIYIONIYIO 33a4y:
YeMy paBHA yCJIOBHasl BEpOSATHOCTb rumore3bl H;, ecimm cobOsite A mpowmsonuio? OTBer gaércs

cienyoomen ghopmynoi 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 BepoITHOCTB BeIUHCIsieTcs 1o (hopmye baiieca:

5 2

oy PHIPLA) 575 2

A P(A) 3 3
8

3aga4u 4719 CAaMOCTOATEIbHOTO PeLICHUsI

1. BeposiTHOCTH TOTO, YTO CTPEJIOK MpHU OJHOM BhIcTpene BbiOuBaeT 10 oukos, paBHa 0,4; 9
oukoB — 0,3 u 8 wnu menpie oukoB — 0,3. HaliTu BEepOSATHOCTh TOTO, YTO MPHU OJIHOM BBICTPEIE
CTpPEJIOK BHIOBET HE MeHee 9 0UKOB.

2. B xny6 npunecnu B kop3uHe 9 pepkux U 11 cepbix korar. CHavyaga BBIHUMAKOT OJIHOTO
KOTEHKa, 3aTeM JIpyroro, He BO3Bpalias nepBoro ooparuo. Kakoa BeposITHOCTh TOrO, UTO KOTATA
pasHoro nsera?

3. B ogHoM sipuke 6 cuHUX U 11 3e1eHbIX apoB, a B APYroM — 7 CUHUX U 9 3€JIeHbIX 1IapoB.
W3 kax10ro siyKa B3suM o oJHOMY mapy. KakoBa BepoTHOCTB TOTO, yTO 00a 11apa cuHue?

4. B xopobOxke 4 Oenbix u 5 yepHbix (pyroomok. Hayran BeiTackuBaroT ne gpyroonku. Haiitu
BEPOSATHOCTH TOT0, YTO Of1HA (yTOONKa Oenas, ipyras — yepHas?

5. B ypue naxonsarcs 10 mapoB: 3 Genbix ¥ 7 4depHbIX. M3BnekaioT oauH map, a 3areMm
apyrou. Halitu BEpOSATHOCTB TOT'O, YTO MEPBBIN 1Iap YEPHBIN, & BTOPON — CUHUM.

6. B cnenmanusupoBaHHy0 O0NBbHUILY TOCTyHaeT B cpenHeM 50% OGonbHBIX ¢ 3a00JIeBaHUEM
A, 30% - c 3aboneBanueM B, 20% - ¢ 3a6oneBanrem C. BeposTHOCTh MOTHOTO U3JCYCHUS OOJIC3HH
A paBna 0.7, nns Oonesneit B u C »tu BepositHOoCcTH paBHBI cooTrBeTcTBeHHO 0.8 M 0.9. Kaxoit
MIPOLIEHT MAIlMEHTOB, MOJTHOCTHIO U3JICUUBIINXCS 10 OKOHYaHUU Kypca JeueHus?

7. Ha tpex nmouepeit Huny, EBy u Alirynb B ceMbe BO3J0KE€Ha 00S3aHHOCTh MBITh MOCYIY.
Huna Bemonasier 40% Bcelt paboThl, a octanbabie 60% padoTel EBa u Aiirynps nenst moposHy. C
BeposiTHOCThIO (.02 Huna moxxer pa3OuTh 1o kpaifHeil Mepe oiHy Tapenky; it EBel u Airyns ta
BEpOATHOCTH paBHa cooTBeTCTBEHHO (.03 1 0.04. Ponurtenu He 3HAIOT, KTO MBUI MTOCYAY BEYEPOM,
HO OHM CJBIIIAJIM 3BOH pa30uToi mocynsl. Ubs ouepenb MBITh MOCYAY B ATOT Beuep Hamboiee
BeposiTHA?

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 0,1 03 10251005 03

pi

0,35
0.3

0,25 T T /
0.2 t

0,15 /
01

0,05

]

o 1 2 3 4 5 6 7 8 8 10 11 12 X

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

17



( 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

e
0,25

N // \\
0,15

0,1

0,05

0 -
0 0,2 0,4 06 0,8 1 X

3anaua 3. B naptuu u3 10 neraneit umeercst 8 ctanaapTHbIX. M3 3Toil mapTuu Haygady B3siTO
2 neranu. Haiinute 3akon pacnpenenenus [ICB, paBHOI ynciay cTaHIapTHBIX JA€Taliel B BBIOOPKE.

Pemenne. Ilycth crmyuaiiHas BenumunHa X — YKCIO CTaHAApPTHBIX JeTaleld B BBIOOPKE.
CnyuaitHass BenuuMHa X MOXKET INpUHUMATh 3HaueHus k={0,/,2}. Halinem BepOSATHOCTH 3THX
3HAYEHUM.

X|0\|1]|2
Plpi|p>|ps
191=P(X=0)=E

n
10 910
(us 10 0oemaieti bepem 2) 218! 2
Bhruyncnnm 4uciio 0JaronpusTCTBYIONIX UCXOOB (M):
(u3 2 europaHHbIx Oemadeil ) cmaHOapmHbIX)

1
P1=P(X=O)=E

45

Bhrunciinm 4nceino Beex UCXON0B (1): C120 -

Cd-Cl=1-1=1

P2=P(X=1)=%

BEIdIIciim 9ueiio BeeX ICXOM0B (1) 2 _ 45
. ‘10 T
(us 10 oemaneii 6epem 2)

Brramcmuy aneio GIaronpusTCTBYIONIX HCXO0B (m):  ~1 ~1 _ ¢ 7 _ 16
(u3 2 guibpannvix demaneii 1 cmanoapmuas) 872
16
=P(x=1)= —
P2 ( ) 15
m
p3=P(X=2)= —
Brrancmim 9neiio Beex HCXOHOB (1) CL — 45
(uz 10 oemaneii bepem 2) 10 |
BreramcanM 4ncio 61aronpusATCTBYIONIIX UCXOI0B (11): C82 -Cg — 8! 1= 7-8 =28
(u3 2 soropannbix demadeli 2 cmandoapmuvie) 26! 2
28
p;=P(X =2)="—
45

X| O 1 2
P | 1/45 | 16/45 | 28/45

Jannas Tabnuna 3agaet 3akoH pacnpenenenus [ICB, mockonbky BeimonHsieTcs paBeHCTBO (1):
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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
ke

PH(X:k):%e_i, e0e A=np

[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.
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HUnumencusnocmoo nomoka A Ha3BIBAIOT CPEIAHEE YUCIO COOBITUMN, KOTOpPHIE MOSBIISIFOTCS B
€IMHUIlY BPEMEHHU.

Ecnu moctosiHHAs MHTEHCUBHOCTH TIOTOKA M3BECTHA, TO BEPOSTHOCThH MOSIBIICHUSI kK COOBITHIA
MPOCTEHIIIEro MOTOKA 32 BpeMsl JIIUTEIBHOCTBIO ¢ ONpeeNsieTcss BTopoil popmynoi

k
At) s,
P(x=k)="e
k!

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’a"? 2,3,

6) Ilo ycnoButo 3amauu n=35, p=0,7, q=0,3, He MeHee uYeThIpeX MOIaJaHuil o3Ha4aeT J1O0
YeThIpe, JIM0O0 MATh MoNaJanui, T.e. k>4. Torma no (bopMyJIe bepnyinu

P,(X 24)=P,(X =4)+R,(X =5)=C!p'a™* +CLp°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. BeposTtHOoCcTh m3roroBiieHus HectanaaptHou neranu 0,004. Halitu BeposITHOCTh
Toro, uyto cpenu 1000 neraneil okaxkeTcst 5 HECTaHIaPTHBIX.

Pewmenue. Ilycte ciydaiiHas BeauynHa X — 4MCIIO HECTAHAAPTHBIX JETAJICH.

[To ycnosuro 3amaum n=1000, k=5, p=0,004. Torma A=np=1000-0,004=4 u 1o nepBou
(hopmysie TyacCCOHOBCKOTO pacIpeieICHHs

5
4 ,4:4-4-4-4~4.i4 %-i~01562
El 1.2.3-4.5 e 15 e*
3apauya 3. Cpegnee uyucio BbI30BOB nocrymnawmux Ha ATC B ogHy MUHYTY, paBHO ABYM.
HaiiTu BeposTHOCTH TOTO, YTO 32 5 MUHYT MOCTYIIUT: a) JIBa BbI30Ba; 0) MEHEE ABYX BBI3OBOB.
Pemenue. IlycTe cinydyaiiHas BenuunHa X — 4KCIIO BBI30BOB 34 5 MUHYT.
a) Ilo ycnoButo 3amaum A=2, t=5, k=2. Torma mo BTOpoil ¢opmyse MTyaCCOHOBCKOTO
pacnpezeneHus
(2:50 s 10* 1 50
X =)= e =
0) Ilo ycnoBuro 3amauum A=2, t=5, k<2. Torma mo BTOpoil ¢opmMysie MyacCOHOBCKOTO
pacrnpeneneHus

PlOOO(X 5)

(25)0 e*2'5 +(25)1 e’2'5 =E.i+£.i:i+£:£

P(X <2)=P,(X =0)+P,(X =1)= o T 1 0T ] g0 g0t gm

3aga4u 17151 CAaMOCTOSITEILHOTO PeLIeHUs!

1. Ha uens cOpacwiBaetcst 6 00MO, BEpOSITHOCTh TIOTIAJAHKS KaXJAO0W B I1€JIb COCTABIISET
0,3. HaifTu BeposTHOCTH OpakeHus 1eau 4 Gombamu.

2. dupma cHaOXaeT CBOEH MPOMYKIIHUEH MATh Mara3uHoB. OT KaKJIOTO Mara3mHa MOXKET
IIOCTYIIUTh 3asBKa Ha OYEPEIHON JI€Hb C BepOSATHOCThIO (0.4 HE3aBHCHMMO OT 3asBOK JPYIHX
Mara3uHoB. KakoBa BEpOSITHOCTB TOT0, YTO MOCTYNHUT HE MEHEE YETHIPEX 3asBOK?
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3. BeposTHOCTH momanaHusi CTPEIKOM B MUIICHb MPU KAXKIOM BBICTPENIC HE 3aBUCUT OT
pe3yJbTaTOB Mpenblaylux BbIcTpenoB W paBHa 0,8. Crtpenok cuaenan S5 BbeicTpenoB. Haiitu
BEPOSITHOCTH CJIETYIOIIETO COOBITHS: MUIIIEHB MOPAKEHA OJJHON ITYJIeH.

4, BepositHocTs monamanust 6omObl B 1enb coctaBisger 0,25. COpacwiBaeTcsi 8§ O0MO.
HaiiTu BeposTHOCTB TOTO, UTO OYAET HE MEHEE 7 MOMaJaHHi.

5. Marazun nonyuns 1000 cTeKISHHBIX OYTBIJIOK MUHEPAILHON BOIBI. BeposTHOCTH TOTO,
4TO MPU TepeBo3ke OyThuUTka Oymer pa3zdbuta, paBra 0,003. HaifTu BEposSTHOCTH TOTO, YTO MPH
nepeBo3Ke OyayT pa3OuThl He Oosiee IBYX OYTHUIOK.

6. Ha ATC nocrynaiot B cpeaneM 12 3aka3oB B MUHYTY. HaiiTu BEpOSTHOCTH TOTO, YTO 32
20 muH noctynAat poBHo 10 3aka3os.

7. OOysHoi#l marazun npojan 200 map oOyBu. BeposTHOCTH TOrO, YTO B MarasuH Oyjaer
BO3BpalieHa OpakoBaHHas mapa paBHa 0,01. HaiiTu BeposTHOCTH TOTO, YTO M3 MPOJAHHBIX Map
o0yBH OyzeT BO3BpalieHo He OoJiee ABYyX map.

8. B cTpaxoByo KOMIIAHUIO B CPEAHEM MOCTYNAeT 2 ucka B yac. Onpenennure BEpOATHOCTD
TOTO, 4TO B T€4eHHE 1,5 4acoB HE MOCTYIUT HU OJHOTO HCKA.

dopma npeacTaBJieHus pe3yabTarTa:

[IpeacTaBuTh BHITIOJIHEHHBIC 33/IaHUSI B TETPAIU JJIA MPAKTHUYECKUX Pa0OT MPEIo aBaTelo.

Kpurepuu onenkmu:

Pemenue 3amaun cuutaeTcss 0€3ylnpeyHbIM, €CIIHM MIPAaBUILHO BRIOpPAH CIIOCO0 pEIICHHUS, CaMo
pelleHrne COMPOBOXKIACTCS HEOOXOMUMBIMU OOBSICHEHUSMH, BEPHO BBINOJIHEHBI HYXKHBIC
BBIYMCIICHHS ¥ TTPEOOpa30BaHus, MOJTYyYeH BEPHBII OTBET, MOCIEAOBATEILHO U aKKYPATHO 3alIUCaHO
pelieHue.

OTMeTKa «5)» CTaBUTCSI, €CIIU:

- paboTa BBIMOJIHEHA TTOJTHOCTHIO;

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

- B pPELICHMH HET MaTeMaTH4YeCKUX OIIMOOK (BO3MOKHAa OJHA HETOYHOCTH, OMHCKA, HE
SIBJISIFOLIASICS CICAICTBMEM HE3HAHUS WJIM HETIOHMMaHUs Y4eOHOr0 MaTepuana).

OtMmetka «4» cTaBUTCS, €CIIU:

- paboTa BBITIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHMS IIAaroB PEUICHUs HEIOCTAaTOYHBI (eciu
yMeHHe 000CHOBBIBATh PACCYKICHUS HE SIBISLIOCH CIIEIUATbHBIM O0BEKTOM ITPOBEPKH);

- JOTyIeHa OJ{HA OIMMOKa WM JIBa-TPU HEJOYETa B BHIKJIAJKAX, PUCYHKaX, YepTexax WIIH
rpadukax (eciu 3Tu BUJBI paOOTHI HE SIBISUTUCH CHIEIIHATEHBIM 00bEKTOM MPOBEPKH).

OTMeTKa «3» CTaBUTCS, €CIIH:

- TOMyIIeHbl OoJee OJHOM OmHMOKH UK OoJiee IBYX-TpeX HEJJOUETOB B BHIKJIAIKAX, YEPTEIKAX
uu Tpadukax, HO yJal[uics BIajeeT 00s3aTeIbHBIMA YMEHUSIMH TI0 TIPOBEPSIEMOM TEME.

OtMmeTKa «2» CTaBUTCS, €CIIU:

- JOMYIIEHBbl CYIIECTBEHHBIC OIMMOKHM, T[IOKa3aBIIME, 4YTO VYYAIIUWUCS HE BIAJEET
00s13aTeTbHBIMU YMEHHUSIMH 110 IaHHOM TeMe B TIOJTHOM Mepe.

Tema 4. HenpepoiBHbIe ciaydaiinbie Beanunnbl (HCB)

IIpakTnyeckoe 3ansaTue Ne 6
Beruuciaenue yncaobix xapakrepuctuk HCB. IlocTtpoenne pyHKIUM JIOTHOCTH U
HHTErpajbHOM (PYHKIUM pacnpeae/eHus.
eap padoThbI: M3yYEHUE 3aKOHOB PACHPENCIICHUS HENPEPHIBHOW CIIy4YallHOW BEJIUYWHBIL;
Hay4MTCs pelaTh 3a1a4d Ha HaXO0XKACHUE YACIOBBIX XapaKTEPUCTUK CIIyYallHOU BEJIMYMHBI.
Boinosinus padorty, Bel Oynere:
ymemb:
- penaTh 3aja4i Ha HaX0XKICHUE YHNCIOBBIX XapaKTEPUCTUK CIy4allHON BEJIUYMHBI,
- AQHAJIM3UPOBATh 33J1a4y U BBIIEIATH €€ COCTaBHbIC YaCTH;
- COCTaBJIAThH IUIAH JICHCTBHS,
- peann30oBaTh COCTaBICHHBIN IUIAH;

24



- OLIEHUBATh pPE3yJlbTaT M IOCIEACTBUS CBOUX JEHCTBUN (CaMOCTOATENBHO WM C
MTOMOIIIbI0 HACTABHHKA);

- OIIpeNIeNIATh HeOOX0IMMbIE HCTOYHUKU HH(OpMAITIH;

- CTPYKTYPHUPOBATh MOIy4aeMyl0 HH(OPMALIHUIO;

- BBIJICNIATH HanOoJiee 3HAYMMOE B NepeyHe WH(POPMAIIHH;

- IPaMOTHO H3J1araTh CBOM MBICIH U OQOPMIIATH JOKYMEHTHI 1O MPOQECcCHOHAIBHON
TEMaTUKE Ha FOCYapCTBEHHOM SI3bIKE;

- MOHUMATh OOIIMI CMBICT YETKO NMPOU3HECEHHBIX BBICKA3BIBAHWN Ha M3BECTHBIC TEMBI
(mpodeccroHanbHBIC U OBITOBBIC);

- y4acTBOBATH B JUAJIOrax Ha 3HAKOMBIE 00IIME U MPO(ECCHOHAIBHBIC TEMBI.

MarepuajibHoe o0ecnieyeHue:

Pa3narounsblii Matepuai (KapTOUKH C 3a1aHUSMU).

Texuuueckue cpeacrBa OOydeHHSA: KOMIIBIOTED C JIMIIEH3MOHHBIM  IPOrPaMMHBIM
o0ecreyeHneM 1 MyJIbTUMEIUA IPOSKTOpP.

3aganme:

PazbepuTte pemienue 3aqad, NpUBEIEHHBIX HUKE, M 3AMUIIATE UX B TETPAIb.

Pemmte 3amaun u3 pasznena 1jisi CaMOCTOATEIHHOTO PEIICHUS.

IIpumeps! pemenus 3agaq

3anauva 1. 3ajana mwiotHoCTh pacipezaeenus f(X) HenpepbIBHOM ClTy4allHON BETHUYUHBI &,

1. IToctpouts rpaduxk f(X).

2. Haiiti unterpanbayro Gyakmuio F(X).

3. Beluncinuth MaTeMaTHUECKOE 0XKHJIaHUE, TUCIEPCUI0, CPEIEKBAIPATUUECKOE OTKIOHEHUE,
MOJly, METUAHY.

4. HaifTu BepOSTHOCTD MOMAAaHUs CIIydaiiHON BeIUUnHBI & B HHTEpBa (a, b).

0 mpu X < -1

f(X)=9x*+A:|x| mpu-1<x<2 a=0, b=1
0 npu X > 2

Pemenue.

1. HaiineM HeusBecTHBIH mapameTp A IUIOTHOCTH pacHpelielieHusl BEPOSTHOCTU U3
COOTHOUICHUS

+ff(x)dx=1’

[TockonbKy B HamieMm npuMepe mioTHocth f(X) Ha (-00;-1] u Ha (2;+ o0) paBHa HYIIO, TO
MO>KHO 3aIlUCaTh:

2

J'x2 + A-\x\dx=1

-1

PemmB naHHbIN HHTETpaJl U MOJIYYEHHOH ypaBHEHUE NOIy4YuM, 4To A=-4/3, Torjaa mioTHOCTh
pacnpezeseHus IpuMeT BUL:

0 mpux < -1
f(x)=<x? —%\x\ mpu—-1<x<2
0 npux > 2

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

-1

2. Haiinem unTerpanbnyto ¢pyHkimio F(X):
X € (—oo-1],F(x) =P{{ < x}=0

X -1 X 3
Xe(-12] F(x) = P& <x}p= [ f(t)-dt= [0-dt+ [t* —%.\t\.dt :%-%\x\z +1
—0 —o0 -1

1 2 X
X € (~1+00), F (X) = P{E < X} = jo.dt+jt2—%-\t\.dujout:l
—0 -1 2

Tornga MOKHO 3aIKCaTh:

0 npux < -1

X2 2 2

F(x) = ?—g\x\ +1 mpu-1<x<2

1 npuXx > 2

3. UucioBble XapaKTEePUCTUKH UCKOMOU CIIy4aitHOM BEJIMYMHBI.
MareMatuueckoe 0KHIaHHE:

+00 -1 2 +o0

M, = [x- f()dx= [x-0dx+ [x-(x’ —%-|x|)dx+ [ x-0dx = 0.63(8)
—o —o -1 2

Jucnepcust:

D, = sz Sf(dx-M, = :Jixz ~0dx+:|2.lx2 -(x? —g~\x\)dx++fx2 -0dx —0.63(8) = 2.8500

CpenHee kBaipaTUUYHOE OTKJIOHEHUE:!
o, =,/D, =1,688194301613

Mopa paBHa 2.
4. BeposatHocTb TOTO, uT0 0<EL], BBHIYKMCIUM 11O hOpMYIIE:

1
P{O<§<1}=Ix2—g|x|dx=0.333.
0

38[[3"[1/[ AJIS CAMOCTOSATEC/IBHOIO PCIICHUSA

0 mpux < 0; 6. 0 mpux < 0;
2 x2
F(x) = x_z npul< x< 7; F(x):{e_g npu0<x<e;
T 1 mpux> e;
1 npux> m;
0 mpux < 0; 7. 0 npux <0;
x4-
F(x) = {— mpul<x< 2 F(x) = x2
16 ;> mpux> 0;
1 mpux> 2; 1+x
0 nmpux < 0; 8. 0 mpux < 0;
(x* —x) _ 16 5
F(x) mpul<x< 2; Fx) = 25:(2 anO<x££—h
1 mpux> 2; 5
1 anx>:};
0 mpux < 0; 0. 0 mpux < 0;
= 2 . 13
F(x) x mpul=x<1; Fooy = 4.5 1pu0 < x < 5;
0 mpux> 1; 12
1 mpu x> 5;
0 mpux < 0; 10. 0 mpux < 0;
X xnmpul=x<1
F(x)= ¢ : = .
= 8 mpr 0 <x <2 f&) —x+2mpul=x< 2;’
1 mpu x> 2; 0 opu x > 2;
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dopma npeacraBieHns pe3yJabTara:

[IpencTaBuTh BBHITIOJIHEHHBIC 3a/IaHUSI B TETPAIHU I MPAKTHYECKUX pa0dOT MPENo aBaTelio.

Kpurepun onenkmu:

Pemenue 3amaun cuntaercss 6€3ynpeyHbIM, €CITH MTPABUILHO BBIOpPAH CIIOCO0 pEeIIeHUs, cCaMo
pEIICHUE COIMPOBOXKIACTCA HEOOXOJUMBIMU OOBSCHCHHMSIMH, BEPHO BBIIIOJIHCHBI HY)KHBIC
BBIYHMCIICHHS ¥ TIPeoOpa30BaHus, IMOJIyYeH BEPHBIH OTBET, MMOCIEAOBATEIBHO U aKKYPAaTHO 3aIlTUCaHO
pelieHue.

OtMeTKa «5» CTaBUTCS, €CIIH:

- paboTa BBIIOJIHEHA TOJHOCTBIO;

- B JIOTHYECKHUX PACCYKJICHHUIX U 000OCHOBAHHUH PEIICHHUS HET IPOOEIIOB U OIIMOOK;

- B pCIICHUH HET MAaTeMAaTHYECKHX OIIMOOK (BO3MOJKHA OJIHA HETOYHOCTH, OIHMCKA, HE
SIBJISIFOIIASICS CICAICTBUEM HE3HAHUS WIIM HETIOHMMAaHMs Y4eOHOTO MaTepuaa).

OtMeTKa «4» CTaBUTCS, €CIIU:

- paboTa BBITIOJIHEHA TOJHOCTHIO, HO OOOCHOBAHHMS IIArOB PEUICHUs HEIOCTATOYHBI (eciin
yMeHHE 000CHOBBIBATH PACCYKICHUS HE SIBISLIOCH CIICIIUATBHBIM O0BEKTOM ITPOBEPKH);

- JOMyIIeHa OJHa OIMMOKa WM JIBa-TPU HEJOYETa B BBIKIAIKAX, PUCYHKaX, YepTekKax WU
rpadukax (€ciu 3TH BHIBI PA0OTHI HE SIBISUIMCH CIEIIMATBHBIM 00 BEKTOM IIPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIH:

- TOMyIICHBI OOJIee OTHOM OMMOKH W 00JIee IBYX-TPEX HEJOUYETOB B BBIKJIAJIKAX, YEPTECIKAX
WK rpadukax, HO yJaluiics BiajeeT 00s13aTeIbHBIMU YMEHUSAMU T10 IPOBEPSEMOi TeMe.

OTMeTKa «2)» CTaBUTCS, €CIIHU:

- JIONYIIEHBl CYUIECTBEHHbIE OIIMOKH, T[OKa3aBIIME, 4YTO Y4YallUWCS HE BIaJeeT
00s13aTeTbHBIMA YMCHHSIMHE 110 JIAHHOW TeMe B TIOJTHOM Mepe.

Tema 5. MaTemaTnueckas CTATUCTHKA

IIpakTHyeckoe 3ansaTHE Ne 7
IHocTpoenune sMnupuYecKkor GPyHKIMH pacnpeneeHus. Beryuciaenue 4ucia0BbIX
XapaKTePUCTHK BbIOOPKH
IIpakTnuyeckoe 3ansitue Ne 8
Bbiuncienne ToUeYHBbIX M HHTEPBAJIbHBIX OL[EHOK

Ieab padoThI: HayuyuTbCcAd OCYLIECTBISATH pacyeT IO 3aJaHHOW BBIOOPKE YHMCIOBBIX
XapaKTepUCTUK; HAYYUThCS OCYILECTBIATH pacyeT IO 3aJaHHOW BBIOOPKE YHCIOBBIX
XapaKTepUCTHK.

Boinoainus padorty, Bel Oynere:

ymems:

- - OCYIIECTBJIATH pacueT MO 3aJJaHHON BHIOOPKE YHCIIOBBIX XapaKTEPUCTHUK;

- aHAJIN3MPOBATh 33/1a4y U BBIIEIAT €€ COCTaBHBIC YACTH;

- COCTaBJISThH IUIAH JICHCTBHS,

- pean30BaTh COCTABICHHBIN IJIaH;

- OLICHMBATh pPE3yJbTaT M TMOCJIEICTBUS CBOMX JCHCTBHI (CaMOCTOSTENBHO WIH C
IIOMOLIbIO0 HACTABHUKA);

- OTIpeIeNIsATh HE0OXOMMbIE UICTOYHUKN MH(POPMAIUH;

- CTPYKTYpUPOBATh MOJIy4aeMyt0 HH(POPMAIIHIO;

- BBIIETISAITH HanboJiee 3HaYMMOoe B IiepeyHe HH(pOpMalnH;

- IpPaMOTHO H3JaraTb CBOM MBICIM U O(OPMIIATH JOKYMEHTHI MO MNpoQeccHOoHaTbHOM
TEMaTUKEe Ha TOCYJapCTBEHHOM SI3bIKE;

- MOHUMAaTh OOIIMK CMBICT YE€TKO MPOU3HECEHHBIX BHICKA3bIBAHWN HA HM3BECTHBIE TEMBI
(mpodeccroHanbHbIE U OBITOBBIE);

- y4acTBOBaTh B JUaJIorax Ha 3HAKOMBIE O0IIKeE U MPO(peCCHOHATbHBIC TEMBI.

MarepuanbHoe o0ecnieyeHue:

PaznaTounblif MaTepual (KapTOUYKH C 3aJaHUSIMU).
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Texuuuyeckue cpeacTBa OOyYEHHS: KOMIIBIOTED C JIMIICH3MOHHBIM  IPOTPAaMMHBIM
o0ecIieYeHnEM B MYJIbTUMEIUA TPOSKTOP.

3ananmue:

1. IlaretogecaTpio aOUTYpHEHTAMH Ha BCTYNUTENBHBIX dk3ameHax B MIIK nomydeHsr
CJIeIyIolre KOJIu4ecTBa 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,

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

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

Tpebyercsi: a) cOCTaBUTh BapUAIIMOHHEIN psil; 0) COCTaBUTHh TAOJHMILY YaCTOT; B) MOCTPOUTH
MIOJIUTOH YacToT.

ol
H

2. OOcnenoBanue omuarbl Tpydaa 60 mpemopaBaTenell Jano CIeIylOUIHe pe3yibTaThl (B
yci.en.):

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) CocTtaBbTe MHTEPBAJIBLHYIO TA0JIMIlY YacTOT ¢ MmKpuHON uHTEepBaia 10 (y.e.) HauuHas ¢ 80
(y.e.).

6) IlocTpoiite rucTorpammy.

o1
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3. Tloctpouth sSMIupHUYecKoe pacmpeefieHHe Beca CTYJACHTOB B KHJOTpaMMax JUis
clieAyromiel 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 npoueaypoi ['ucrorpamma.
1. B sueiiky Al BBeneM cioBo Habmronenus, a B Auana3on A2:E12 — 3HaueHus Beca CTYJCHTOB.
2. s Be3oBa mponeaypsl I'ncrtorpamma BeidepemM n3 MeHI0 CepBUC MOINYHKT AHAIHU3 JaHHBIX
U B OTKPBIBIIEMCS OKHE B 1I0J1€ MIHCTpyMEHTHI aHanu3a ykakeM npoueaypy I'mcrorpamma.
3. B nosBuBmemcs okae ['mcrorpamma 3amonHuM pabouune moisi: BO BxomHoW nHuana3oH BBeIEM
JIMara3oH uccieayeMblx 1aHHbIX (A2:E12); B BeIXoHOM AMana3oH — CCHUIKY Ha JIEBYIO BEPXHIOIO
sYeiKy BbIXOMHOTO jauarna3oHa (F1). YcraHoBUM mepekirouarend B MojoxkeHue VHTerpanbHbIit
NpoLeHT U BriBox rpaduka;
4. Tlocne storo HaxkmeM kHoTKy OK.

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

sHei %
T FMCTorpaMMa

s

- - 120,00%
100 00%: 100,00%

: 80.00%

60.00%
A0 00%]..x . Yurerpans
20.00% Helft %
00%

Kapman

‘Yacmoma Humespan.
5 2!

&2 HacTara

YacTtoTa

KapmaH

Puc.1. Pe3ynbraTs! npouenyps! [ ucrorpamma nakera AHanusa.
Ilopsinok BbINOJHEHHS PadOThI:
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1. PeminTh 3a1aHus B TETPaaM U HA KOMIBIOTEPE.

2. [lomyunTh y mpenoaBatess 3alaHusl 1711 CAaMOCTOSTEIIbHON pabOThI M PEIIUTh UX.

3ananue

Pemuty 3agauy. Ha 3aBone sxene3o0eroHHbIx m3aenuit N s cozmanust mapku OeToHa
BBICOKOT'O KauecTBa MPOBOAWIOCH mccienoBanue 100 pa3nudHbIX MPOOHBIX COPTOB OETOHA, s
KOTOPBIX MOJCUUTHIBAICA MPOLEHT MPOYHOCTU Ha ckatue (ciydaiiHas BenumuuHa X). [lomyuen
crenytomuid pesynbrat (Tadbmauma uz 100 yncen). Haiitn smnupudeckoe pacrpenenenue npu3Haka
X, moctpouth rpaduyeckoe oToOpakeHue pacrpeaencHus. HailTu ucmpaBieHHbIE OLEHKU
(cTaTHCTUKM) TeHEpAIbHBIX IapaMeTpoB (BHIOOPOYHOE CpeaHee; WCHpaBICHHAs JAUCHEPCHS;
UCIPABIIEHHOE CPEIHEKBAJIPATUYHOE OTKIOHEHHE; HWCIpPABIIEHHAs aCHUMMETPHS; HCIHpPaBICHHBIN
skcuecc. Haiitu Mofy u MeuaHy 1o CrpylIiMpoBaHHbIM AaHHBIM. [IpoBepuTh runoresy o ToM, 4To
reHepaibHas COBOKYIMHOCTb HW3MEPUMOIO Tpu3Haka X, W3 KOTOpPOW U3BJIEUYEHA BBIOOPKA,
pacnpezenieHa o HopMajabHOMY 3aKOHY IpH ypoBHE 3Haunmoctu & =0,05.
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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



IIpumep. IlycTte ans uW3ydeHUsT KOJNMYECTBEHHOTO TMpH3HaKa X U3 TeHEpaJbHOU
COBOKYITHOCTH WH3BJIeueHa BBIOOpKa oObema N =100, mMmeromas ciemyroiiee CTaTHCTHYECKOE

pacmpezesieHue:

5 |7 19 |11 |13 |5

TpeOyercs:
a) MMOCTPOUTH MOJIMTOH YaCTOT 110 JAHHOMY PaCIpeeIICHUIO BEIOOPKHY;

0) HaiiTh BBIOOpOYHOE cpeiHee X , BBIOOPOYHOE CpelHee KBAaJpaTUYHOE OTKIOHEHHE O ,

«HUCIIPaBJICHHOE» BHIOOPOYHOE CpeHEEe KBAAPATUYHOE OTKIIOHEHHE S |
B) NpU JaHHOM YypPOBHE 3HAYUMOCTU ( MPOBEpUTH MO Kputeputo Ilupcona rumoresy o

HOPMaJIbHOM PAclpeAeI€HUU IeHEPAIbHON COBOKYITHOCTH;
I') B Clly4ae NPUHATHUS TMIIOTE3bI O HOPMAJILHOM PacHpele]IeHUH TeHEPAIbHON COBOKYITHOCTH

HaWTH JOBEPHUTENBHBIC MHTEPBAJIBI JUIA MaTeMaTHYecKoro oxuaanus M u  cpemHero
KBaJPAaTUYHOIO OTKJIOHEHUS O , IIPU YPOBHE HAJEC)KHOCTH ¥ =1—¢r.

Pewenue
a). OTn0kUM Ha ocu abcuucC BapUaHTBI Xg,...,Xg, & HA OCU OPJMHAT — COOTBETCTBYIOLINE

4acToThl N,...,Ng. CoeMHUB MOJIy4E€HHBIE TOUYKH JIOMAHOM, MOTYYUM IIOJIUTOH YacTOT.

A
n.

25

22

17

> ugo

\ ¥

0). BriOopounoe cpenmHee X, BBHIOOPOYHOE CpeaHEE KBaJApaTHUYHOE OTKIOHEHHE O ,
«UCTIPABJICHHOE» BBIOOPOYHOE CpeHEe KBAJPAaTUYHOE OTKIOHEHHE S HaXOISTCS COOTBETCTBEHHO

o popmynam (cm. m.13):

X =

S

1i(x—)?)zn S= LZBI(X—)?)Zn
n& i i o n_1i=1 i i

8
doxn, &
i=1

Pe3ynbrarsl BeiuucieHnit y1o0HO ohopMIIsTh B BUIE TaOIHIIBI.

Folxon | xn | X | %=X | -2 | -0 | 52 c |g?
111 |5 5 -6,62 | 43,82 | 219.10

2 |3 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 |13 |7 91 5,38 | 28,94 | 202,58
8 154 60 7,38 | 54,46 | 217,84
z 100 | 762 | 7,62 1125,12 | 11,25 | 3,36 | 11,36

Urak, X =7,62, =336, S$S=3,37. (S=+S? =,/11,36)
B). /i mpoBepku runore3sl O HOPMAJIbHOM paclpeieieHUN I'e€HEpalbHON COBOKYIHOCTH
npuMeHuM Kputepuit [lupcona. YaurteiBas, 4To BapuaHThl PABHOOTCTOAT APYT OT JApyra (C marom

h=X X ;=2),3T0 MOXHO Cenarh CICAYIOLIUM 00Pa3OM.

KOHHBI HHTEPBAJIOB, CEpEAMHAMU KOTOPBIX SABJIAIOTCSA Xi’ BBIYUCIAOTCA 110 (bopMynaM:

%1 =X 5,0 =X 7, TCOPETHIECKHe BEPOATHOCTH MONAAHM X B unrepsan (@4, ¢;),

cormacHo Qopmyne m.14, paBHBI P, = q{ai -X j_q)(ai-l -X } TEOPETUUYECKUE YaCTOThl PaBHBI
' S S

8 AYA
N’ =np; u, cormacHo m.14, 7= zw
i=1 ni

OdopmuM BBIUUCIICHUS B BUJIE TAOIUIIBI (CM. HIXKE).
W3 npunoxkeHus 3 HaXoAMM IpU JAHHOM YpoBHE 3HauummocTd « =0,05 u mpu uyucie

o 2
crerneHerd  cBoOObI k=8-3=5 KPUTHYECKOE  3HAYCHHE Xrpum = 111.  TIlockoabKy

7> =2856< ;(fpum =111, rumoTre3a 0 HOPMAIBHOM pacCIpeNeIeHUN T€HEepPalbHON COBOKYITHOCTH

IIPpUHHUMACTCA.

i X, @ a, - X (D[ai—xj o} n/ n, (n, —n/)?
S S 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). Tenmeppr B MPEANONIOKCHUH, YTO CIIy4ailHas BenudymHAa X pacmipeeiecHa HOPMalbHO,
HalifileM JIOBEepUTEIbHbIE WHTEPBAIbI [ MATEMaTHUYECKOTO OXHUIAHUS & ©  CPEAHEro
KBaJPaTUYHOTO OTKJIOHEHHSI O 110 ¢hopmyram 1m.13:

> S - S
ae(X —tyﬁ,x +t7ﬁ) y GE(S(l—q}/),S(l'i'q}/)) y
rie X =7,62,S =337 — BBIOOPOYHOE CpEAHEE M WCIPABIEHHOE BBIOOPOYHOE CpeaHee

KBa/IPATUYHOE OTKJIOHEHWE, HalieHuble B 11.0), 1,,q, — KOI)QUIMEHTI, 3aBUCSIIME OT YPOBHS
HagexxHocTH ¥ =1—a=0,95 u oovema Be1OOpkH N =100, KOoTOpBIC HAXOAATCS M3 MPUIIOKEHUH 5,
6:

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

Urtak, ¢ HagexxHocThto ¥ =095 @ u O mnpuHaANeXaT CIEAYIOUMM HWHTepBajam:
a € (6,95;8,29), o €(2,89;3,85).

dopma npeacTaBJieHus pe3yabTaTa:




[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.



