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2. NepeyeHb KOMMNETEHUMM

OIIK-1: CriocobeH uCHONB30BaTh W aJalTHPOBaTh CYLIECTBYIOIIME MAaTeMaTHYECKHE METOIbl U
CHCTEMBbI IPOTPaMMHUPOBAHUS JUISI pa3paOdO0TKU M peau3aliiy AITOPUTMOB PEIICHHUs IPUKIAIHBIX 331a4




3. KpnTeppm M NOKAa3aTeJId OlleHUBAHUSI KOMIIETEHIIUIA Ha PA3JIUYHBIX 3Tanax ux (l)OpMHpOBaHI/IH

Jtan ¢popMupoBaHus

Kpurtepuu u noka3arejin OlieHUBAHUS KOMIIETEeHIHIT

(I)Ole)I KOHTPOJsA

KOMIETEeHIINA dopmupyemast chopMHpoBaHHOCTH
(pa3neJbl, TeMbI KOMITETEHII M 3HaTB: YMmerh: Baanern: KOMIIeTeHIHi
JUCIUTIIIMHBI)
- MIOHATHS U yTBEPKICHUS,
-(opMasIbHO CTaBUThH 3a1a4YH
BXOJIAILUE B COJICPKAHUE N
OTIPEJICIICHUS BEPOSTHOCTEH,
JYCLUILINHBI, I0Ka3aTEeIbCTBA
Teopem MIPOBOJIUTH MCCIIETOBAHUS,
i - CBSI3aHHBIE C OCHOBHBIMH
TeopHst BEPOSTHOCTEH OIIK-1 B 4acTHOCTH, 3HATH TIOHSTHS:
TIOHATHAMMU,
BEPOSTHOCTH (KJIACCHYECKas U
- IPUMEHSATH METOIbI
CTaTUCTUYECKas),
00paboOTKH PE3yIHTATOB
pacrpeencHue BEPOSITHOCTH U 9
HaOJIOICHUM, pemIaTh 3a1a9u
€ro XapaKTePUCTHKH,
M . 0 pa3zaenam Kypcea,
CITy4aiiHasi BEIMYMHA U e€ N - MaTeMaTHIECKUM
MIPUMEHSIS TEOPETHYECKUI
XapaKTePUCTUKH, CXeMa MATEDHAL anmaparoM o0paboTKH
HE3aBHCUMBIX UCIIBITAHUH, puar, CTaTUCTHUYCCKUX
- TBOPYECKH MOAXOIUTH K
. TeopeMbl MyaBpa u Ilyaccona, ClLICHITIO JIaHHBIX; KontponsHas pabota
CiryqaifHpIC BETHIUHBI OIIK-1 1enb MapkoBa, 3aKOHBI Ir)l o QJeCCHOHanLHHX sazau - METOZIaMH BRIOOpA U NunuBunyanbHOE
OOJIBIINX YKCE, [ICHTPAIbHAS p ’ peanuzanuu HauOoJee | JAOMAIIHEee 33 aHue
OPHUCHTUPOBATLCA B
IpeenbHas TeopeMa, PpaIoOHAIBHBIX
HECTaHAAPTHBIX YCIOBUAX U
TeHEpajibHasd COBOKYIIHOCTbD, MCTOJ0B pCIICHUA
CUTYyaIUsIX, aHATTN3UPOBATh N
BBIOOPKA, BEIOOPOYHBIE MIOCTaBJICHHOM 3a/1auH.
BO3HHKAIOITHE TIPOOIEMEL.
XapaKTEePUCTUKH,
. - CTPOUTHh MaT€MaTUYECKUE
BapHAIMOHHBIHN psf,
MOJICJH 33]1a4, TPUBOJIUTH UX
IMOPAAKOBBIC CTATUCTUKH,
K HY)KHOMY BUIY.
OIICHUBaHUE MapaMeTPOB, N N
Maremarnueckas - pelarh Keuc — 3aJaHAu
OIIK-1 TOYEYHBIE OLIEHKH,
CTaTHCTHKA MIPHUKIIAJHOTO COJCPKAHUS;

WHTEPBaJIbHBIC OIICHKH; 3HATH
KOJHNYECTBEHHEIE METOIBI
OIICHKH CITyYallHBbIX COOBITHIA,
BEJIMYMH, CHCTEM BEJIUYUH

- pemaTh MpaKTHIECKHe
3aj1aun MPoeCCHOHAIBHOM
JIeSITEILHOCTH

Illkaa oneHMBaHUs B paMKax 0aJIbHO-PeHTHHIOBOI CHCTEMBbI:
«HEYIOBJICTBOPUTEIEHO» — 60 6AJIIIOB U MEHEE; «YIOBICTBOPUTEIBHOY» — 61-80 6amioB; «xopomro» — 81-90 6amioB; «otauaao» — 91-100 6amioB




1. KontposabHasi paboTa

BaJjuibl Kpurtepuu oueHuBanus
KOHTpPOJIbHAsS pab0Ta BBIMOJIHEHA MMOJTHOCTHIO, B PEIICHUH HET MaTeMaTHIeCKUuX
8 omuOOoK (BO3MOXKHA O/IHA HETOYHOCTD, OIKMCKA, HE SBISIOLIAACS CICICTBHEM
HETIOHMMAaHUs MaTeprana)
KOHTpPOJIbHAsS paboTa BBINOJIHEHA [TOTHOCTHIO, HO OOOCHOBAHMS IIATOB PEIICHHUS
6 HEIO0CTAaTOYHBL, AOMYILEHa 0JlHa HEerpy0Oast omMnOKa WK ABa-TPU HEA0YETa B
BBIKJIJIKaX WU rpaduKax, €CIu 3TH BUABI pabOTHI HE SBISUTHCH CIICIIHATHLHBIM
00BEKTOM MPOBEPKH
CTYICHT JO0MyCTH OoJiee OHOM rpy0oi onuOKku Win 00see JBYX-TPeX HEIOUETOB B
4 BBIKJIAJIKax ¥ rpad)uKax, HO CTyJIEHT BIIaJeeT 00sS3aTeIbHBIMA YMEHUSIMH 110
MPOBEPSEMON TEME.
0 CTYJICHT MOKa3aJI MOJHOE OTCYTCTBUE 0053aTE/IbHBIX 3HAHUA U YMEHUH 110
MIpOBEpsieMOH TeMe
[Ipumeuanue:

K rpyObIM ommOKaM OTHOCSATCS HE3HAHUE CTYACHTOM (POPMYJI, MPABUII, OCHOBHBIX CBOWCTB, TEOPEM H
HEYMCHHUE UX MPUMECHSITh, HC3HAHUE MTPUEMOB PEIICHUS 3aJay, & TAKXKE BBIUUCIIUTEIBHBIC OITMOKH, €CIIM OHU HE
SIBIISTFOTCS OITHCKOIA.

K merpyObIM ommOKaM OTHOCSTCS BBIYHCIHTENBHBIC OMIMOKH, €CITH OHH SBJISIOTCS OIMUCKOH, TOTeps
pELIEHUs YPAaBHEHUS WU COXPAHEHHE B OTBETE MOCTOPOHHETO KOPHS.

K nemoueram OTHOCATCS HEpalUMOHAIBHOE PELICHUE, OMUCKH, HEJOCTaTOYHOCTh WM OTCYTCTBHE
MOSICHEHUH, 00OCHOBAHUH B PEIICHUH 3a[aHUSI.

2. NnauBuayajbHoe nomaiHee 3aganue (M3)

Bannbl

XapakTepHCTHKA HHANBHIYAJIbHOI0 JOMAIIHET0 3aJaAHHUS

YpoBeHb pacueTHO-TpaduIecKoil pabOTHI OTBEYAET BCEM TPEOOBAHMSM, MPEIBSIBISIEMBIM K
BeImostHeHUt0 V/13, TeopeTnyeckoe coaepkanne pas3zaeia JUCIUILTAHE « Teoprs
BEPOSTHOCTH M MaTEMAaTHYECKasi CTATUCTHKAY OCBOEHO MOJHOCTHIO, HEOOXOTUMBIE
MPaKTUYECKHEe HaBBIKUA Pa0OTHI C OCBOCHHBIM MaTepHaioM c(OPMHUPOBaHEI, BCE
MPeyCMOTPEHHBIC TPOrpaMMoii 00yueHus 3aaanus MJ13 BoInoHEHBI 0e3 3aMeUaHHid.

YpoBeHb pacueTHO-TpaduuIecKoil pabOThl 0TBEYAET BCEM TPEOOBAHUSM, HPEABIBIAEMBIM K
BbinosiHeHUI0 V13, TeopeTnyeckoe coaep:kanue pasaena AUCHUILTUHBI « Teopust
BEPOSITHOCTU U MaTeMaTHYECKasi CTATUCTUKA» OCBOCHO MOJHOCTBIO, IPU 3TOM HEKOTOPHIE
MPAKTHYECKUE HABBIKU pa0OThI C OCBOCHHBIM MaTepHUaioM c(hOPMUPOBAHBI HEJOCTATOYHO, HO
BCE MPEIYyCMOTPEHHBIC TIPOrpaMMoii 00ydeHus 3ananust V13 BBIMONIHEHBI, HEKOTOPBIC U3 HUX
coepkaT HerpyOble OMHOKH.

YpoBeHs pacueTHO-TpadhuIecKoil pabOTHI HE OTBEYaeT OONBITHHCTBY TPEOOBAHUIA,
npeabsBIsieMbIM K BeinoHeHuIo W13, TeopeTndeckoe coliepkanue pasiena AUCIUIUTHHBI
«Teopust BEpOATHOCTH U MaTeMaTHUECKasi CTATUCTHKA» OCBOEHO YaCTUYHO, HEKOTOPHIE
MPAaKTHYECKUE HAaBBIKH PAOOThI HE c(hOPMHUPOBAHBI, OTAEIbHBIE IIPETyCMOTPEHHBIE
mporpaMmoii o0ydenus 3agaans V13 BeIMoIHEHBI ¢ TpyOBIMHU OITHOKAMHU.

Yposenb BeinonHeHus MJ[3 mokas3piBaeT, 4To TEOPETUYECKOE COACPKAHME pa3esia
IUcUUIUINHBL « Teopust BEpOSTHOCTH U MaTeMaTUYeCcKasl CTATUCTHKA» HE OCBOCHO,
HE0OXOIMMBIC TTPAKTUICCKIE HABBIKK PAOOTHI HE ChOPMHIPOBAHEI, BCE BHITOJIHCHHBIC 3a1aHUS
N3 conepxat rpyObie OIMMOKH, TOTIOJHUTEIILHAS CAMOCTOSTENIbHAS paboTa Haj
MaTepHalIOM He MPHUBEJIET K KAKOMY-THOO 3HAYMMOMY TOBBIIICHHIO KAY€CTBA BHITTIOIHEHHS
3aganni MJ13.

TpeOoBaHus, npeAbsiBJAsieMble K BbINOJHeHUI0 11/(3:

—  WJ3 nomkHO 0a3upoBaThCcsl HA 3HAHUSIX TEOPETHUYECKHX W METOJMUYECKHX BOMPOCax AMCUUILIMHBI « Teopwus
BEPOSTHOCTH M MaTeMaTH4ecKkasi CTaTUCTUKay». PaboTa momkHa coJepikaTh 3JIEeMEHTHl TBOPUECTBA, HOBU3HHBI,
HanpaslieHHbIE Ha 3¢ deKTHBHOE pernenue 3aganuii N13;

— W3 nomxHO OTpa3uTh IIyOMHY TEOPETHYECKOW MOATOTOBKH CTYIEHTA, ITIOHUMAaHHE KOHTPOJIUPYEMOTO
y4eOHOro MaTepuajia Mo IJUCHUIUINHE «Teopus BEpOSTHOCTH M MaTeMaTH4ecKas CTaTUCTHKa»: YMEHHUE
CBSI3bIBATH TEOPETUUECKUE IMOJOXKEHUS C UX HMPAKTUUECKHUM IPUMEHEHHEM, CIOCOOHOCTh CaMOCTOSITEIBHO
(bopMHpOBaTH U OOOCHOBBIBATH COOCTBEHHBIE BBIBOIbI, IOTHYECKH M TPAMOTHO M3JIaraTh CBOH MBICIIH;

— B W/3 He momyckaeTcs nepenuchiBaHne Y4eOHUKOB, YIEOHBIX ITOCOOHMI U APYTUX NCTOYHHUKOB;

— Crygenr — aBrop M/I3 momHOCTBIO OTBEYaeT 3a MpeAIoKEHHBIE PEIIeHUs 3alaHdil U MPaBUWIBHOCTH BCEX
JTAaHHBIX, IpUBEICHHBIX B 1/[3;




— W3 nomxHO OBITH C/laHa B HA3HAYCHHBIN PYKOBOJAMTEIEM CPOK.

5. TunoBble KOHTPOJIbHbIE 3aJaHUSI U METOJAMYECKHE MATepHa/bl, ONpeAe/siiole MpPoueaypsbl
OLlEHNBAHUA 3HAHWI, YMEHHUil, HABBIKOB M (WJIH) ONBITA JeSATEIbHOCTH, XaPAKTEPHU3YIOUIUX 3TaNbl
¢opMupoBanusi KOMIETEHIMI B MpoIlecce 0CBOEHHs 00pa30BaTeJbLHOI MIPOrpaMMbl.

5.1. TunoBast KOHTPOJILHAsA padoTa

3agaya Nel

W3 xopoOku, B KOTOpOH 15 cMHUX W 5 KpacHBIX CTEpXKHEW JUIs aBTOPYYKH, HayJady BBIHHMAIOT
CTepKeHb, (DUKCHUPYIOT €ro IBET W BO3BpAINAIOT 0OpaTHO B KOpOoOKy. Ilocie aToro Haynady omHOBPEMEHHO
M3BJIEKAIOT /1Ba cTep>KHs. HaliTu BeposSTHOCTD TOTO, YTO 3a 00a pa3a U3BJICKIN ABa KPACHBIX CTEPXKHSI.

3apayga Ne2

[To craructuyeckum aaHHbIM, B 20 % ciyyaeB KOMMepUeCcKOMY OaHKY yIaeTcsi IPUBIICYb UMEIOIIUXCS Y
HaceJieHus coepexxenrsi. HaiiTu BeposSITHOCTB TOTO, YTO Cpelld HaceJCHUS! JaHHOTO OKpyra YuclieHHOCThIo 1500
YeJIOBEK AOJI TPAaXKAAH, JKEIAIOUIMX BJIOXHUTH CBOM COEpEXEHHS B KOMMEPUECKMH OaHK, OTKJIOHHUTCA OT
yKa3aHHOU BeposAsTHOCTH He 6osee yeM Ha 0,03 (110 abCoOTHOM BeIMYnHE).

3agaya Ne3

B xopobke u3 10 geraneii -6 okpamennbsix. COCTaBUTh 3aKOH PacHpeACIeHUs CIy4aiHOW BENUYMHBI X —
YHUClla OKpAIIEHHBIX JeTalel Cpelr TpeX H3BJICYCHHBIX, €CIIH ITOCNIE PETUCTPALMU HANMW4Hs (FIIH OTCYTCTBHSA)
OKpPAlIeHHOCTH OYepelHON W3BICYCHHON JeTany TMOCIHEAHSAS BO3BpallaeTcss Ha3aa B KOpoOKy. Haiitu
MaTeMaTH4YEeCKOe OXKUAaHUe, AUCIEPCHIO U PYHKIMIO pacpeaeICHUs 3TON ClydaiiHOW BEIMYMHBI.

3apaya Neq

IIn1OTHOCTB BEPOATHOCTH CIIy4allHON BENMUUHBl X UMEET BUJL:

3

X
(0(x)= Tnpu—2£x£0

0—6—ocmanvhvix — cayuaix

Haiitu BeposITHOCTH TOTO, YTO B HEKOTOPOM HCIBITAHUY 3HAUEHHE 3TOM CIly4ailHOW BEIMYMHBI OKaXKETCS
MpUHAISKAIUM TpoMexXyTKy (-1; 1) m mucnepcuro D(X).

3agaua Ne5

BeposiTHOCTE TOro, 4YTO Ca)KE€HEL BUIIHU mprokuBeTcs, paBHa 0,9. Iloyemy Henb3si NPUMEHUTH
HepaBeHCTBO UYeObImieBa ISl OIEHKA BEPOATHOCTH TOro, uro cpeau 2000 MOCaKEHHBIX CAKCHIICB YHCIIO
MPIKUBIIAXCS OynmeT 3aximodeHo B rpanumax otl850 go 1900? Kak HyXHO M3MEHHUTH JICBYIO TPaHUILY, YTOOBI
mpuMeHeHNe HepaBeHcTBa YeObiieBa cTajgo BO3MOXKHBIM? PelnTh 3amady mpu COOTBETCTBYIONIEM HM3MEHEHUU
JIEBOU rpaHULIbL

Pemenne

3agaua Nel

W3 xopoOku, B KOTOpo#l 15 CHHMX W 5 KpacHBIX CTEp)KHEH IUIA aBTOPYYKH, HayAady BBIHUMAIOT
CTepXeHb, (PUKCHPYIOT €ro IBET U BO3BpallarT o0paTHO B KOpoOky. [lociie 3Toro Haymady OJHOBPEMEHHO
W3BIIEKAIOT JIBa CTepKHS. HaliT BEpOSTHOCTH TOTO, UTO 32 00a pa3a M3BJICKIIN JIBA KPACHBIX CTEPIKHS.

Pewenne:

OG603HaYUM BO3MOKHBIE COOBITHSA: 4, - BEIHUMAIOT KPACHBIN CTEPKEHD MPU MEPBOM U3BATHH, COOBITHE
B, - BBIHUMAIOT CHHHUI CTEPKEHD TIPH TIEPBOM U3bATHH; COObITHE A, A, - BBIHUMAIOT Ba KPACHBIX CTEPKHS MPH
BTOPOM U3bATHH, cOObITHE A,B, + B, 4, - BHIHUMAIOT OJIMH KPACHBIN CTEP)KEHB TIPU BTOPOM M3BATHH, COOBITHE

B, B, BBIHEMAIOT [1Ba KPACHBIX CTEPXKHSI I[P BTOPOM H3bsATHH, coObITHe C — 3a 00a pa3a M3BIICKIIN Ba KPACHBIX
CTEPIKHSL.
Nmeem: C = 4, -(A232 +B,A4, )+ B, - A, A, , BbrurciuM BEPOSTHOCTH 3TOIO COOBITHS:

p(C):p(Al)-(p(Az)-p(Bz /A2)+p(32)-p(A2 /B, ))+p(Bl)-p(A2)-p(A2 /Az):
5/20'(15/20'5/19—#5/20'15/19)+15/20-5/20*4/19=21/152=O,138

3apaua Ne2

Mo cratucTryeckum aaHHBIM, B 20 % ciiyyaeB KOMMEpUECKOMY OaHKY yIaeTcsi IPUBJICYb UMEIOIIUXCS Y
HacelleHHUs cOepexeHrs. HaliT BepOATHOCTD TOTO, YTO CPeAM HAaceNeHHsS AAaHHOTO OKpyTra 4rucieHHOCThIo 1500
YEIIOBEK MJONS TPaXKIaH, JKENAIONNX BIOXKHUTH CBOM COEpEXEHHS B KOMMEpUYECKHH OaHK, OTKIOHHTCS OT
yKa3aHHOU BeposTHOCTH He Oonee yeM Ha 0,03 (1o abCcoMOTHOM BENUYHHE).

Pemenne:

BeposTHOCTh COOBITHS «BJIOXKHUTHL CBOM cOepekeHHs B KomMmepueckuin Oank» p=0,2. Ilo dopmymam
MHTETpaIbHON TeopeMbl Jlaruiaca BepOsITHOCTh OTKIOHEHHS JJOJH OT BEPOSITHOCTH 3TOTO COOBITHSI COCTABHT:



P|m/n - p| <g= @(Sqln/pq) rae CD(g n/pq) - pynkius Jlammaca, nMeem
Plm/n—-02]<0.03 = ®(0.03,/1500/(0.2%0.8) )= &(2,9048) = 0,9963.

3agaya Ne3

B xopoOke u3 10 neraneit -6 okpameHHbIX. COCTaBUTH 3aKOH pacrlpeAeNeHHsI CydyailHONH BETHYUHBI X —
yHcia OKPAaIIeHHBIX JeTanell cpeiu TPeX U3BICUCHHBIX, €CIHU MOCe PETUCTPalud Haau4us ( I OTCYTCTBUS)
OKpAIIEHHOCTH OYepelHOW U3BICUCHHONW JAeTany TIOCHeIHssl BO3BpamiaeTcsi Haszal B KopoOky. Haiitu
MaTeMaTHYeCKOe OKUAaHue, AUCTIEPCHIO U PYHKIMIO paclpeaeIcHuUs 3TON Cy4aiiHOW BETUUHHBI.

Pemenne:

Bennunaa X mpuanMmaet 3Hadenue 0, 1, 2, 3. BeposTHOCTH paccuuThiBaeM 1o (popmyie beprymnn mpu
n=3, P=0.6:

P, =C"p"(1-p) ™., p=6/10=0.6.

P\ X =n)=

P(X=0)=C,"-0,6"-0,4° =0.064

P(X =1)=C,'-0,6'-0,4> =0,288

P(X=2)=C,"-0,6*-0,4' =0,352

P(X =3)=C;>-0,6°-0,4° =0,216
X, 0 1 2 3
D; 0,064 0,288 0,432 0,216

Beruncinum Teneps MaTeEMaTHUECKOE OKUJIaHUE 3TON CITy4allHOW BETMYUHBI

M(X) :in -p; =1-0,288+2-0,432+3-0,216=1,8

DX)=Y (X, ~M(X)) - p, =(0-18) -0,064(1-1,8)" -0,288+(2~1,8)" - 0,432+
+(3- 1,8)2 -0,216=0,72

CocTaBuM (DYyHKITUIO pactpeIeIICHUs IS CIy4YaiHON BeTMYMHbI X:

0,x<0
0.064npu0 < x <1
F(x) =<0.352npul <x<2
0.784npu2 < x <3
lnpux >3

3apaya Ned
IInOTHOCTE BEPOSTHOCTH CIIy4aHON BEIUYHMHBI X UMEET BUA:
¥
—npu—-2<x<0
S(x)=1 4

0 — 6 —ocmanvuovix — cayuasix

Haiitu BEeposITHOCTH TOTO, YTO B HEKOTOPOM HCIBITAHUY 3HAUEHHE 3TOM CIy4ailHOW BEIMYMHBI OKaXKETCS
pUHAISKAIUM TPpoMexyTKy (-1; 1) m mucnepcuro D(X).

Pemenue:
BepOS[THOCTL TOro, 4To cnyqaﬁHasI BCJIIMYHUHA X CMOXET HpI/IHSITB 3HAaYCHUC, HAXOAAIICCCA MC)K,I[y —1 n 1
HaXOJUTCS yepes MJIOTHOCTh BEPOATHOCTU o dhopmyre:
; fox? = 1
P(-1< X <1)=[ flxpx= [ =——=—=0.0625.
Y °, 4dx 8 16
3agaya Ne5

BeposiTHOCTH TOro, 4TO cakeHel| BHUIIHM npuxuBercd, paBHa 0,9. IloueMy Henb3s HPUMEHUTH
HepaBeHCTBO YeObIlieBa s OICHKM BeposATHOCTU Toro, uro cpeaud 2000 mOocakeHHBIX CAXKCHIIEB YHCIIO
MIPIKUBIIAXCS OynmeT 3aKimodeHo B rpanumax otl850 go 1900? Kak HyXHO M3MEHHUTH JICBYIO TPaHUILY, YTOOBI
puMeHeHne HepaBeHcTBa YeOrimeBa cTajgo BO3MOXKHBIM? PemuTh 3amady mpHu COOTBETCTBYIONIEM H3MEHEHHUU
JIEBOM TpaHUIIBL.

Pemenne:



st mo00# c1y4aifHON BeJTMYUHBL, AUCIEPCH KOTOPO KOHEYHA, UIMEET MECTO HEpaBeHCTBO UeOblmeBa

PQx—m(x] < 8)2 1- D(i() , Ui ioboro € > 0.
g

B 3agaue gano n=2000, p=0.9, MaremMaTuyeckoe OXUIAHHE 4YHUCJIA HECTAaHJAPTHBIX JETaneu
M(X)=n*p=1800. HepaBeHnctBo UYeOblmeBa OLEHMUBAET BEPOATHOCTh TOMaAaHWs X B CHMMETPHYECKUH
WHTEpPBajJ, IO3TOMY UYTOOBI €ro MNPUMEHHThH, CICAYeT 3aJaTh CHUMMETPHUUYCCKUN HWHTEepBal. BriOupaem
uaTepBai(1700; 1900)- 3To HHTEPBaJ CHMMETPUYHBIN OTHOCHTENBHO MaTeMaTnieckoro oxumanus M(X)=1800,
Ipumensem HEPaBEHCTBO YeObimesa, ¢ =100, D(X)=n*p*(1-p)=180. [Tomyyaem

PX ~1800[<100)>1- 20 _ 018
10000

5.2. TunoBoe MHAUBUAYATbHOE IOMAIIIHEE 3aaHUE
3agaua 1. B ypue 26 Genbix mapoB u 6 4epHbIX apoB. HaliTi BeposATHOCTb, UTO:
A) BerTammuy Gesplii miap;
b) BerTany 2 GenbIx mapa;
3angaua 2. [Ipu momenieHny B ypHy TIIATENHHO MepeMemanHbx 44 mapoB (u3 Hux 11 6emnsix,
OCTaJIbHBIE YEPHbIE) OJUH LIap HEN3BECTHOI'O 1IBeTa 3aTepsuics. M3 ocTaBmmxcs B ypHe 43 mapoB Haygady
BBIHUMAIOT 0KH 1map. KakoBa BepOsSTHOCTb, YTO BBIHYTHIH IIAp OKaXKeTCS OesbiM?
3agaua 3. BeposaTHOCTh NonagaHus B Liedb MPHU KaxaoM BeicTpene paBHa 0,24. HaliTi BeposTHOCTB
monagaHus B 1eIh ABYX ITyJIb U 00Jiee, eCiIM YHUCiio BeIcTpenoB paBHo 3000.
3anaua 4. Cnyuaiinas BenuuuHa X 3afaHa pAAoOM pacnpeaeneHus
b 1 2 3 4 S

Pi 1/30 2/30 3/30 A/30 1/30
A) omnpenenauTh KOHCTaHTY A;
b) HaiiTn MaTeMaTHIeCcKOe OXKUITAHNE U TUCIICPCUIO CITyIaliHONW BETUIMHBI X.

Pemennue.
3agaua 1.
Hcnonp3yeM Kimaccuyeckoe Onpe/esieHUe BEPOSATHOCTH, TJIe M - YUCIO UCXOJIOB, 0J1arompUsTCTBYFOIIUX
OCYIIECTBICHHUIO COOBITHS, @ N - YUCJIO BCEX BO3MOXKHBIX HCXOJIOB.
A) n=26+06=32 - cnocoboB BbTAWWTE OOMH WaP M3 HMe o LWKxca 32,

=26 - cnocoBoB BbiTAWWMTE 0aMH BEeblA Wap, No3ToMY BEPOATHOCTh

.
P:_—ti:E:D.Slzﬁ.
32 16
3 321! 31-32
B n=C5, = 1307 = =496 - cnocoboB BLITAWMTE ABA Wapa M3 MMEWKMXca 32,
3 26! 25-26
m=C5 = o = s =325 - cnocoBoB BrITAWKMTL AEa DenbiX Wapa, N03ToMY BE POATHOCT
325
P= =1{,6552
496
3amaua 2.

BBenem monHyo rpymniy rUmnoTes:
H1 = (Ilotepsacs Oenplit map),
H?2 = (IloTepsuncs yepHBIH map),

0 YCIIOBHUIO ATH TUMOTE3BI paBHOBEPOATHBL, To ecTth P(H1) =P(H2) = 1/2 =10,5 .

Ilo runorese H1 B ypue ocranetcst 10 6enbix u 33 depHbIX, 1o runore3e H2 B ypHe octanercs 11
OenbIx U 32 yepHbIX HIapa.

Beenewm cobbitue 4 = (BeiHyThIi map - Oenbiit). Haiinem ycinoBHBIE BEpOATHOCTH:

10 10 11 11
P(A|Hl)=———=— P(A|H2)=———=
10+33 43

11432 43

Tornma BeposSTHOCTH COOBITHS A HaiijeM 1Mo GopMmyJie MOJTHON BEPOSITHOCTH:



)
P(4) = P(4| HOP(HD) + P(4| H)PH) =2 L L2160
43 2 43 2 86

3agaua 3.Mmeem cxemy bepHymn (cxeMy HE3aBHUCHMBIX UCIIBITaHUH) ¢ mapamerpamu 7 = 3000, p =
0,24,g =1-p =0,76. Tak kak n = 3000 mOCTaTOYHO BEIHKO, OyAEM HCIOIH30BATh IPHOTIHKCHHYTO
(dopMyIy: MHTErpanbHYI TeopeMy Jlarmnaca:

P(k.k)=®d k—np —O k—np , tae ky =2, k, =3000, ® — dyHruma Jlannaca (3HaueHus

\1Pq \1Pq

bepyTca us Tabnuu).
MNoactagnaem:
3000-3000-0,24 @ 2-3000-0.24

J3000.0.24-0.76 | | +/3000-0.24-0.76
=®(97.5)+D(30) =0.5+0.5=1.

Py (2.3000) = @ =d(97.5)—d(-30) =

3anaua 4.Haiinem KOHCTaHTY A U3 yCIIOBUS, YTO CyMMa BCEX BEPOATHOCTEH JOJDKHA PaBHATHCS
eJIMHHUILIE:
1730 + 2/30 + 3/30 + 4/30 +1/30 = (7 + A)/30 = 1, omxyoa A = 23 u noayuaem 3axKou
acnpeodenenusi X

X 1 2 3 4 5
Pi 1/30 2/30 3/30 23/30 1/30

Haiinem MatemaTrueckoe OXUAAHUE U TUCIIEPCUIO CTyYallHON BETUYUHBL X.

Mzz;&;’.pizl-l 30+2-2/3043-3/30+4-23/30+5-1/30=111/30=37/10=3,7

DX:ZI,?p,.—(lmfﬂq 30+4.2/3049-3/30416-23/30+25-1/30=3.7 =
=420/30-3.7"=0.61.

5.3. Bonpochl K 3K3aMeHy

Kombunaropuka, 3a1auu KoMOMHATOpUKH. [IpaBUIIO CyMMBI U IPOU3BEICHUSL.

OcHoBHBIE KOMOUWHATOpHBIE (OPMYJIBI A coeauHEeHUH. [IpuMeHeHrne KOMOMHATOPUKH HPU BBIYMCICHUH

BEPOSITHOCTEH.

3. TlonATHe cTOXAaCTUYECKOTO OIbITa W ciydaiiHoro coObitus. Knaccudukanus coObrruii. [lomHast rpymma

coObITHil. M300paskenne coObITrii. Oneparyy HajJ COOBITHSMH.

Knaccuueckoe onpezeneHne BEpOSTHOCTH ClIydalHOro coObITHs. CBOWCTBA BEPOSITHOCTH.

OTHOcUTENIbHAs! YacTOTa CI1y4aifHOro cOOBITUS U ee cBoicTBa. CTaTncTUYecKas BEPOSITHOCTb.

I'eomerpuueckue BepossTHOCTU. [Ipumepst.

Teopema ciokeHHsI BEpOSITHOCTE HECOBMECTHBIX COOBITHIA, €€ CIICACTBUSL.

Hezasucumeblie coObiThs. TeopeMa yMHOXKEHHUS BEPOATHOCTEH HE3aBUCUMBIX COOBITHH, €€ CIICACTBHS.

3aBucuMBbIe COOBITHA. Y CIIOBHAS BEPOATHOCTh. TeopeMa yMHOKEHHS BEPOSITHOCTEH 3aBUCUMBIX COOBITHIA

10. Teopema ciioxeHHSs BEPOSITHOCTEH COBMECTHBIX COOBITHI 1 €€ CIICACTBUSL.

11. ®opmyna nonHoM BeposTHOCTH. BepostHocTr runote3. @opmyisl baiieca.

12. TloBTOpHBIC He3aBHCcUMBbIC UcbITaHusI. Cxema bepuym u dopmyna bepuymm. ®opmyina [Tyaccona.

13. Ipocreiimuii moTok coObITHH. JIoKkampHAs M HHTETpalIbHAsS TeopemMbl Jlamaca.

14. Tlonstue crmydaitHOW Benmu4uWHBL. Buapl crmydaitHeix BenwmuuH. J(uckpeTHble cinydaiiHble BennmuuHb ([JICB).
3akoH pacnpenenenus ICB.

15. buHOMMHANTEHOE U ITyaCCOHOBCKOE pacmpenenenus BepositHocter JICB.

16. Onepanuu Han JCB. UnciaoBble XxapakTepUCTUKU CIIy4allHBIX BelW4YMH. MatemaTtnueckoe oxunanue JCB,
€ro BEPOSITHOCTHBIM CMBICIT U €r0 CBOMCTBA.

17. Jducniepcus u cpennee kBaapatuieckoe oTkioneHne JICB u mx cBoticTBa. CBSI3b YHUCIOBBIX XapaKTEPUCTHK
cpeaHero apu(MeTHYecKoro B3aUMHO-HE3aBUCHMBIX M OJIMHAaKOBO pacmpeneneHHbX JCB ¢ uucnobivu
XapaKTepUCTUKAMHU KaX10i U3 HUX.

18. JomomHuTeNpHBIE YACIOBbIe Xapakrepuctuku J{CB.

N —

A



19.
20.

21.
22.
23.
24.
25.

26.
27.

28.
29.
30.
31.
32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

50.

51.

52.
53.

54.
55.

56.
57.
58.

59.
60.

WnterpanpHast GyHKUUS paclpeneseHus BEPOsITHOCTEH CiTydaliHON BETMYMHbI U €€ CBOHCTBA.
Henpepsiabie ciydaiinsie Benmmauabl (HCB). [Iuddepennnanbaas GyHKIUS pacnpeeieHus] BEpOsITHOCTEN
HCB, ee BeposSTHOCTHBII CMBICI M CBOMCTBA.
Uucnossle xapakrepuctuku HCB.
PaBHoMepHOe pacnpenenenue BepositHocteid HCB.
Iloka3arenpHoe pactpeaeneHue BepoatHocTeil HCB. @yHkus HageXxHOCTH.
[TokazarenpHbIi 3aK0H HaAe)kHOCTH. HopMupoBaHHOE 1 HOpMallbHOE pactipeaenenus BepositHocteit HCB.
BepositHocTs nmonananus HopmansHoi HCB B 3amanHbIil MHTEepBas. BelunciaeHne BEpoOSTHOCTH 3alaHHOTO
OTKJIOHEHHUSI HOPMaJIbHOM CITy4ailHOW BEJIMYMHBI.
IIpaBuio Tpex curm.
Pacnpenenenue BepostHocTet HCB «Xu-kBanpar», pacnpenenenue CThI0feHTa, pacnpenenenne Oumepa —
Cuenekopa.
Hepasencta MapkoBa u UeObImiéBa.
Teopema YeObliieBa 1 ee 3HAUECHHE AJIS IPAKTHUKH.
Teopema bepnynnu.
MareMaTndeckas CTaTHCTHKA, €€ IPEAMET, METOIBI U 3a1a4H.
OCHOBHBIE KaTeropuu cTaTUCTUKH. CTaTUCTHYECKOE HAOMIOACHUE, €r0 OpraHnu3alys U dTanbl. [ pynmupoBka.
Buns! rpynnupoBoxk.
DopMBI, BUIBI U CIIOCOOBI CTATUCTUYECKOTO HAOIIOICHHUS.
Cratuctrueckue TabNuIbl ¥ IPaBUiIa UX IOCTPOeHH. M3MepeHns 1 MIKabl.
I'enepanbHas 1 BBIOOpOUHasi COBOKYMHOCTH. Buapl Be160pok. CriocoObr 0TO0pA.
Bapuanuonnsiii  psa.  Craructuyeckoe — pacmpeneneHue  BbIOOpKH.  OCHOBHBIE — XapaKTEPHUCTHKH
BapHAIMOHHOTO psfa.
CriocoObl 3amuMcH 3HAYEHUWH HCCIeqyeMoro mpu3Haka. WX OCHOBHBIE XapakTepucTHKH. [padudeckue
n300paXeHus! pacrpeaesieHHs CITy4aiiHOW BEJIMYHHBI.
Bri0opounas ¢ynkuus pacipenenerns. CBsi3b SMIMPUUECKON M TEOPETHUECKON (YHKIUH pacnpeaeaeHusl.
CraTucTuyecKue BeTUYHUHBI U UX TTOKa3aTeau. AGCOIIOTHBIE M OTHOCUTEbHBIE BEIMYUHBI. HAEKCHI.
Bugpr cpennux BennumH. Cpennss apudmeTndeckas W IpaBuiia ee BbIUMCIeHHs. Mcmons3oBanue cpenHeit
reoMeTpruYeCcKoil B ctatuctuke. [Ipumenenue cpegHeil XpoHOIOTHYECKOM.
OCHOBHBIE THUIIBI paclipeeseHuH [1.C.B.
OCHOBHBIE TUPBI pacIpeIeNIeH i H.C.B.
IloHATHE CTAaTUCTUYECKUX OLIEHOK IMapaMeTpoB pacrpesencHus. ToueuHble CTAaTUCTUUECKUE OLEHKH, BUABI U
TpeOOBaHUs, IPEABIBIAEMbIE K HUM.
I'enepanpHas u BeIOOpoUHAs cpeanue. OeHKa TeHepaIbHON CpelHell TI0 BRIOOPOYHOM CpemHE.
['enepanbHas 1 BEIOOpOYHAs TUCTIEPCUU U CPEIHUE KBaJpaTHYECKHE OTKIOHEHUS (C.K.0.).
Onenka reHepanbHoi aucnepcuu. OLeHKa TeHepaabHoro C.K.O.
OCHOBHbIE U AOTIOTHUTEIbHBIE XapAKTEPUCTHKH BaAPHAIIMOHHOTO Psfa.
WuTepBanbHbE OLIGHKM MapaMEeTpOB pacIpeleNeHus, WX TOYHOCTh M HaAeKHOCTh. JloBepUTENIbHBIE
WUHTEPBaJbI.
JloBepuTenpHbIE WHTEPBANbI ISl OLEHKH MAaTEMaTHYECKOTO OXHIAHWS HOPMAalIbHO PpacHpelesIEHHOTO
npusHaka X TpH H3BECTHOM ¥ HEH3BECTHOM C.K.0. ¢ (X).
[oBeputenpHble WHTEpPBANBl AN OLEHKM C.K.0. HOpPMaJbHOro pacnpezaeneHus. lcnonab3oBaHue
JIOBEPUTENEHBIX HHTEPBAIOB IIPH OLEHKE HCTUHHOTO 3HAYEHHS HM3MEPSEMOM BEIWYHMHBI M INIPH OLIEHKE
TOYHOCTH U3MEPEHUH.
Buner 3aBucuMocTell MeXOy cilydallHBIMH BEJWYMHAMH. 3ajadu Teopuu Koppenauuu. KoppemsunonHas
3aBUCHUMOCTb.
OYHKIHA PETPECCUH U JTMHUS PETPECCUH.
BreiOopounblii KO3 GUIMEHT KOppeNsiHM, €ro cBOWCTBA U  BblUMCIEHHE. [Ipocreiimme ciydau
KPUBOJMHENHON KOPPETALMH.
IlonaTrEe 0 MHOXKECTBEHHOM Koppemsiuuu. [IoHATHE 0 paHTOBOW KOPpENALUY.
Ilonatue craTucTHYeckoi THUMNOTE3bl. Buapl craructudeckux rumote3. OmuOKu, AOMycKaeMble Mpu
CTaTHCTUYECKOH MPOBEPKE CTATUCTUUYECKUX THIIOTES.
CratucTiyeckuil KpuTepuil mpoBepku rumoresbl. OOmacTh MpuHATHS runores3bl. Kpurnueckas obnacts,
KpUTHYICCKUE TOUYKH. BHIBI KpUTHIECKHX 00IacTei.

OTbICKaHHE KPUTUYECKOW O00JIACTH M KPUTHUYECKMX ToueK. MoIIHOCTh KpuTepus. Kputepum cormacusi.
Kputepuii cornacus [lupcona. Kputepuii cornacust Koamoroposa.
OmxHOpaKTOPHBIN TUCTIEPCUOHHBINA aHAJH3.
Crry4aifapie Tiporieccsl. MapkoBckue mporiecchl. [TyaccoHOBCKHME MPOTIECCHI.
IToroku Ianema u Opnanra. Ces3e [lyaccOHOBCKHX MOTOKOB ¢ MapKOBCKMMHM MPOLECCAMH.



