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2. IlepevyeHb KOMIETEHIMH

OIIK-2: CnocobeH oOCyIIECTBIATh cOOp, 00pabOTKY M aHaJIM3 JaHHBIX, HEOOXOIUMBIX [UIS PELICHUSI

IIOCTAaBJICHHBIX YIIPABJICHYCCKUX

3aJa4, C  KCIOJIb30BAaHMEM  COBPEMEHHOIO  HMHCTPYMEHTapus |

HWHTEJUICKTYaJIbHBIX I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘IGCKI/IX CUCTCM.




3. Kpurepun u nokasarei OlleHUBAHUS KOMIIETeHIIMI HA PA3JIMYHBIX 3Tanax ux GopMHupPOBaAHUA

Irtan ¢popMHpPOBaAHUS

KpnTeme H TTOKa3aTe¢JIH OCHUBAHUA KOMHeTeHHI/lﬁ

(DOI)MI)I KOHTPOJIA

®opmupyemas
KOMIeTeHInH (pa3aensbl, KOMITeTeHISE 3naTn: VMeTh: Boiagers: c¢(hopMHPOBAHHOCTH
TeMbl TUCIHUIJIHHBI) : : ACTh: KOMIEeTEeHIN i
- IOHATHUS U YTBEPXKICHHUSA,
OITK-2 BXOJISIIIIUE B COJIEPIKAHNE
Teopus BeposTHOCTEN JUCLUIUIMHBL, 10Ka3aTeIbCTBA
Teopem. (opManbHO CTaBUTH 3371241
B yactHOCTH, 3HATh MOHATHUA: p .
OTIpeieNIeHUs] BepOSTHOCTEIH,
BEPOATHOCTH (KIaccHueckas u
craTHCTHYCCKA) MIPOBOJUTH UCCIICAOBAHUS, CBI3aHHbIC
’ C OCHOBHBIMU TIOHSTHSMU;
pacmpeneneHue BepoITHOCTH
1 eI XADAKTEDHCTHKI - IPAMEHATH METOIBI 00PaOOTKH
CJ'Iy‘IafIHEI o BeEHqHHa I/; oi pe3yIpTaTOB HAOMIOACHUH, pemaTh
3aJaud 1Mo pa3fesiaM Kypca, IPIMEeHss
XapaKTePUCTHKH, CXeMa TeODETHUCCKHI MATED A - MaTEeMaTHIECKUM
OIK-2 HE3aBUCHMBIX UCIIBITaHUH, TBI()) qecK nonxomfn, K’ CIICHMIO ammapatoM o0paboTKu
Crny4daliHble BETUYHHBI TeopemMbl MyaBpa u P P CTaTUCTUYECKUX JaHHBIX;
npodeccHoHaNbHBIX 33/1a4, KontponsHas pabora
Ilyaccona, uens Mapkosa, - MeToJ]aMHU BeIOOpa U
OPUEHTHPOBAThCA B HECTAaHAAPTHBIX WuauBuayansHOE JOMAIHEe
3aKOHBI OOJIBIINX YHUCE, peanuzaiuu Handoee
YCIOBHSAX U CUTYaIlHAX, 3aaHNue
HEeHTpaJIbHAs MpeebHas PpaIMoHAIBHBIX METOAOB
AQHAJTM3UPOBATh BO3HUKAIOIINE .
TeopeMa, TeHepanbHas DOGIEMAL peIIeHHs TOCTAaBICHHON
COBOKYITHOCTb, BEIOODKA, p ’ 3a/1a4.
BEIGOPOUHLIC - CTPOUTH MaTeMaTHYECKUE MOAEITH
@ aKpTe N 3aJa4, MPUBOANTE UX K HY)KHOMY
P P o BUTY.
BapHALMOHHBIN A, . .
HOPAIKOBBIC CTATHCTHKH - pemaTh Kelc — 3aJaHnil PUKIATHOTO
’ COJIEpIKAHHUS;
OLCHHMBAFHE MapaMeTpos, eIIaTh MPAKTHYCCKIE 3aJa9l
Maremarndeckas OIIK-2 TOYEYHBIE OLIEHKH, P P N A
CTATHCTHKA npodeccnoHaTbEHOM eI TEIbHOCTH

WHTEPBAIIbHBIC OIICHKH; 3HATh
KOJIMYECTBEHHBIC METO/TBI
OIICHKH CITy4aiHBIX COOBITHH,
BEJIUYHH, CUCTEM BEIIUIHH.

IIIkana oueHUBAHUA B paMKax 0aJUIbHO-PEeHTHHIOBOI CHCTEMBI:
«HEYJOBJIETBOPUTEILHO» — 60 OaIOB M MEHee; «yIOBIETBOPUTENILHO» — 61-80 OanmnoB; «xopomo» — 81-90 6amnoB; «omimuno» — 91-100 Gamios




4, Kputepuu onleHUBaHUA

KonTposbHas pabora
BaJjuibl Kpurepuu oueHuBanus

8 KOHTpOJIbHAs! pa00Ta BHINOJHEHA TOJHOCTHIO, B PEIICHUN HET MaTEMAaTHIECKIX OIHOOK
(BO3MOYHa OTHA HETOYHOCTb, ONHCKA, HE SABILIFOLIASACS CIEJCTBUEM HEIIOHNMAHHS MaTepHana)
KOHTpOJIbHAs! pa00Ta BHINOTHEHA ITOJTHOCTHI0, HO 0OOCHOBAHMS IIATOB PEIICHUS
6 HEJIOCTATOYHEI, IOMYIICHA OlHA HerpyOast ommoKa WilK 1Ba-TPH HEJOYETa B BBIKIIAJKaX HIIH
rpaduKax, €CIM 3TH BUABI pabOTHI HE SIBISUINCH CIIEIHANBHBIM 00BEKTOM IPOBEPKH
CTYACHT JOIyCTHJ OoJiee OTHOU TPy0O0it OImMOKH WiH 6ojiee IBYX-TPeX HEJOYECTOB B

4 BBIKJIAZKaX ¥ rpaukax, HO CTYICHT BIIaJieeT 00s3aTeIbHPIMHA YMEHUSIMH IO TIPOBEPseMON
TEME.

0 CTYACHT MOKa3aJjl NOJIHOC OTCYTCTBUC 00s13aTeNbLHBIX 3HAHUN U YMeHI/Iﬁ 10 HpOBepHeMOP‘I TEMC

IIpumeyanue:

K rpyObIM ommOkaM OTHOCATCS HE3HAHHE CTYIEHTOM (OpMyJ, IMpPaBHUJ, OCHOBHBIX CBOWCTB,
TEOpPEeM M HEYMEHUE WX MPUMEHSTh, HE3HAHHWE MPUEMOB PEIICHUS 3a/1ay, a TaKKe BBIUYHUCIUTEIbHBIC
OLIMOKH, €CITU OHU HE SIBJISIFOTCS OMUCKOM.

K HerpyObiM ommOKamM OTHOCSITCS BBIYMCIUTENIBHBIC OLIMOKH, €CIM OHH SIBJISIIOTCS OIHCKOM,
MOTeps PEeLICHUS YPaBHEHHS WUJIM COXPAaHEHHUE B OTBETE MOCTOPOHHETO KOPHSI.

K Hemodyeram OTHOCATCSA HEpAllMOHAIBHOE PEIICHUE, OMMMCKHU, HEAOCTATOYHOCTh WJIM OTCYTCTBUE
MOSICHEHHI, 000CHOBAHUM B PEILICHUU 3aJaHHUS.

NuauBuayanbHoe nomamuee 3aganue (M/13)

banbl XapaKTepncana HHAUBUAYAJTBHOT0 JOMAIIIHET 0 3a1aHus

YpoBeHb pacueTHO-rpaduuecKoi paboThl OTBEUACT BCEM TPEOOBAHUAM, MIPEIBSIBIACMBIM K BHITIOJHCHUIO
W3, Teoperndeckoe comepKaHue pasfesia TUCHUTUIAHBI « Teopus BEpOATHOCTH U MaTeMaTHIeCcKas

4 CTaTHUCTHKA» OCBOEHO IOJIHOCTHIO, HEOOXOIMMBIC TIPAKTHUYCCKHIE HABBIKU PAOOTHI C OCBOCHHBIM
MaTepHuajaoM cpopMUpPOBaHEI, Bce IPEIyCMOTPEHHBIE IPOrpaMMoii o0y4eHust 3ananus /13 BBITOTHEHBI
0e3 3aMeUaHuil.

YpoBeHb pacueTHO-TpapUIecKoi paboThl OTBEYAaET BCeM TPEOOBAHMSM, PEABSBIEMBIM K
BeimoHeHMo M/13, Teopetnueckoe conep)kaHne pasziena JUCIHUIIIHHBL « Teopust BEposTHOCTH U

3 MaTeMaTHYecKasi CTATUCTUKA» OCBOEHO IOJIHOCTHIO, IPU 3TOM HEKOTOPbIE MPAKTHYECKNE HABBIKU
paboThl C OCBOCHHBIM MaTepuaioM cpOpMHUPOBAHBI HEOCTATOYHO, HO BCE MPETYCMOTPEHHbIE
nporpammoii o0yuenus 3amanust 11/13 BbIOIHEHBI, HEKOTOPbIE U3 HUX COJIEPKaT HErpyOble OMMOKH.

YpoBeHb pacyeTHO-TpaduuecKol paboThl HE 0TBEYAET OOJIBIIMHCTBY TPEOOBAHUMA, PEIBIBISIEMbIM K
BhImostHeHMI0 V13, TeopeTudeckoe coaeprkaHue pasziena AUCIHUILIHHGI «Teopus BEpOsITHOCTH U

2 MareMaThu4eCKas CTaTUCTHUKA» OCBOCHO YaCTUYHO, HECKOTOPHLIC MPAKTUYCCKHUE HABBIKH pa6OTI>I HE
chopmupoBaHbl, OTJENbHBIE MPEAYCMOTPEHHBIE TPOrpaMMoit 00yderus 3ananus MJ13 BBIIOTHEHBI C
rpyOBIMH OIIIOKAMHU.

VYposens BeimonHeHUs /13 oka3bIBaeT, YTO TEOPETHIECKOE COACPIKaHHE pa3zielia AUCIUILTHHE
«Teopust BEpOATHOCTH U MaTeMaTHIECKask CTATUCTHKA» HE OCBOCHO, HEOOXOIMMBIC TIPAKTHUCCKIEC

0 HaBBIKH pa0OTHI He c(POPMHUPOBAHEL, BCE BRIITOMHEHHBIE 3amaHus M/13 comepxar rpyoble OommOKH,
JIOTIONTHHUTEINTFHASI CAMOCTOSTEIbHAS paboTa HaJl MATepHAJIOM HE IIPUBEET K KAKOMY-JIHOO0 3HAUIMOMY
TIOBBIIICHUIO KaUueCTBa BBINOIHEeHNS 3aaannit 1J13.

TpedoBaHus, npeabsBisieMble K BbIMoJaHeHu1o 1MJ13:

—  WJI3 nomxHO 6a3upoBaThesi Ha 3HAHUSAX TEOPETUUECKUX M METOJNYECKUX BOMPOCaX JUCHHMIUIHHBI « Teopus
BEPOATHOCTU M MaTeMaTHUECKask CTaTHUCTHUKa». PaboTa MomKHA coepKaTh 3JIEMEHTHI TBOPYECTBA, HOBHU3HEI,
HanpaBieHHble Ha 3 dexTuBHOE pemenue 3aaanuii 1/13;

— W3 nomxHO OTpa3wWTh IIIyOMHY TEOPETHYECKOH MOATOTOBKH CTYAECHTA, MOHMMAaHWE KOHTPOJIHPYEMOTO
y4eOHOro Marepuaya 1o JUCHUILIHHE «Teopus BEpOSATHOCTH M MaTeMaTH4ecKas CTATHCTHKA»: yMEHHE
CBSI3BIBATh TEOPETHUECKHE TONOKEHHUA C WX MPAKTHUYECKUM MPUMEHEHHEM, CIIOCOOHOCTh CAMOCTOSTEIBHO
(hopMupoBaTH 1 00OCHOBEIBATh COOCTBEHHBIC BHIBO/IbI, IOTHYECKH U TPAMOTHO M3JIaraTh CBOU MBICIIH;

— B U/I3 He momyckaercs nepenuchiBaHNE y4eOHUKOB, Y4€OHBIX IOCOOUM U IPYTUX HCTOYHHKOB;

— Crynent — aBrop MJI3 MomHOCTEIO OTBEYAET 3a MPEATIOKEHHBIE PEIIEHUS 3aJaHUi M NMPaBWIBHOCTH BCEX
JAHHBIX, IpUBEeNCHHBIX B 1/[3;

— WJI3 nomkHO OBITH claHa B HA3HAYCHHBIA PYKOBOJIUTEIEM CPOK.




5. TumoBble KOHTPOJIbHbIEC 33/IaHUSI M MeTOAMYECKHE MAaTepHAaJIbl, ONpeaesouue
npoueaypbl OHEHWBAHUS 3HAHMH, YMeHMid, HABBIKOB M (HJIH) ONbITA JeSATeJbHOCTH,
XapakTepu3yommx 3Ttanbl  (OPMUPOBAHUSI  KOMIIETEHIMd B  mpouecce  OCBOCHUS
00pa3oBaTeJIbHOW NPOrPAMMBI.

5.1. TunoBasi KOHTpPOJIbHAsI padoTa

3apaua Nel

N3 xopoOkwu, B KOTOpoH 15 CHHUX M 5 KPacHBIX CTEP)KHEH JJIs aBTOPYUYKH, HAy/1adyy BEIHUMAIOT
CTep)KEHb, (PHKCHPYIOT €ro IBET W BO3BpaIaloT o0paTHO B KopoOky. Ilocme sroro Haymauy
OJTHOBPEMEHHO H3BJIEKAIOT ABa cTepkHs. HallTu BeposTHOCTH TOro, uTO 3a 00a pasza W3BJIEKIU JBa
KpPacCHBIX CTEPIKHSL.

3agaua Ne2

[To craructuueckum naHHbIM, B 20 % ciiyuaeB KOMMEpuUecKoMy OaHKy yAaeTcs IpUBJICYb
UMEIOLIUXCA y HaceleHus coOepexeHus. HaillTu BepoOATHOCTb TOro, YTO CpPedM HACEIeHUs JaHHOTO
OKpyra u4uciieHHOCcTbio 1500 uenoBek 101 Ipa)kAaH, JKEJNAIOLUX BIIOXKUTH CBOM COEpeXeHUs B
KOMMEPYECKHI OaHK, OTKIIOHUTCS OT YKa3aHHOUM BeposTHOCTH He Oosiee ueM Ha 0,03 ( 1o aGCcooTHOM
BEIIMYMHE).

3amaua Ne3

B xopobke u3z 10 nmeraneir -6 oxpameHHbIX. COCTaBUTH 3aKOH DPACIpPEAEICHUS CIy4ailiHON
BenMUMHbI X — 4YHClia OKpAIICHHBIX JeTaliell cpelud TpeX H3BJICUEHHBIX, €CIIM MOCIEe pPerucTpaiuu
Hanuuus ( WIK OTCYTCTBHSI) OKPAIIEHHOCTH O4YEepPEAHON U3BJICUEHHON JIETAIU OCIEAHSSI BO3BPALLACTCS
HazaJ B KOpoOKy. Haiitu marematnyeckoe OKuIaHHE, AUCIIEPCHIO U (PYHKIMIO paclpeaeNeHus: dTou
CIIy4ailHOM BEJIUYUHBI.

3amaua Neq

[110THOCTH BEPOSITHOCTH CIIy4yallHOW BETMYMHBI X UMEET BUJI:

3

X
— -2<x<0
(D(X): 4 npu X

0—6 — ocmanvrvix — capyuasx

HaiitTn BEpOSATHOCTH TOrO, YTO B HEKOTOPOM HCIBITAHWM 3HAYEHHUE 3TOW CIIy4alHOU BEIMYHUHBI
OKa)XeTCs MPUHAUIKAIMM NPOMeXyTKY (-1; 1) u nucniepcuro D(X).

3apauya NeS

BepoaTHOCTH TOTrO, YTO CaXK€Hell BUILHU Nprkusercs, paBHa 0,9. [loyemy Henb3s NPUMEHUTH
HepaBeHCTBO YeObIeBa i OIEHKH BEPOSTHOCTH TOro, uTo cpeau 2000 mocaXeHHBIX CaXKEHIIEB
YHCIIO0 MPHKUBLIMXCS OyneT 3akiodeHo B rpaHunax orl850 mo 19007 Kak HYXHO M3MEHUTH JIEBYIO
rpaHully, 4ToObl NMpUMEHEHuEe HepaBeHCTBa UYeOblmieBa cTano BO3MOXKHBIM? PemuTh 3amauy mnpu
COOTBETCTBYIOILIEM U3MEHEHNUU JIEBOM TPaHUIIBL.

Pemenne

3anauya Nel

N3 kopoOkH, B KOTOpor 15 CHHHX M 5 KpacHBIX CTEp)KHEH /A7 aBTOPYUKH, HayJauyy BHIHUMAIOT
CTepXEHb, (UKCUPYIOT €ro IBEeT W BO3BpamiawT o0paTHO B KopoOky. Ilocie storo Haymauy
OJTHOBPEMEHHO H3BJIEKAIOT JIBa CTEep)kKHsA. HaliTu BeposITHOCTH TOro, uro 3a 00a pasza M3BJIEKIH (B
KPaCHBIX CTEPXKHSI.

Pemenne:

O003HaYMM BO3MOXKHBIE COOBITUSI: A - BBIHUMAIOT KPacHbIM CTEp)KEHb IPHU MEPBOM U3BSITUH,

coObITHE B, - BBIHMMAOT CHHUI CTEpXKEHb IPU MEPBOM HU3BITHU; cOObITHE A,A, - BBIHUMAIOT JIBa
KPACHBIX CTEPKHs IPH BTOPOM M3bATHH, coObITHE A,B, + B,A, - BBIHUMAIOT OJMH KPacCHbIH CTEPKEHb
IpU BTOPOM U3BATUH, coObiTue B,B, BBIHMMAIOT [Ba KpAaCHBIX CTEPXKHS NPH BTOPOM H3BATHUH,

coobiTue C —3a 00a pasza U3BJIEKIN 1Ba KPACHBIX CTEPHKHS.
HNmeem: C=A (A2 B, +B,A, )+ B, - A,A,, BBIUUCIUM BEPOSITHOCTh 3TOI0 COOBITHSL:

p(C)=p(A)-(p(A,)- p(B,/A,)+ p(B,)- p(A,/B,))+ p(B,)- p(A,)- p(A, 1A, )=
5/20-(15/20-5/19+5/20-15/19)+15/20-5/20*4/19 = 21/152 = 0,138

3agaua No2



[To craructuueckum naHHbIM, B 20 % ciiydaeB KOMMeEpuUecKoMY OaHKy yAaeTcsl NMpHUBICYb
UMeloInXcs y HaceleHus cOepexeHus. HallTM BepOSTHOCTb TOrO, YTO CPEIU HACEJIEHHs JaHHOTO
OKpyra 4ucieHHOCThI0 1500 denoBeK IO TIpa)iaH, MXENAIOMIMX BIIOKUTh CBOM COEpPEKEHUS B
KOMMEpYECKHI 0aHK, OTKJIOHHUTCS OT YKa3aHHOH BeposTHOCTH He Oonee yem Ha 0,03 (mo abcomoTHON
BEJIMYMHE).

Pemenne:

BeposiTHOCTh COOBITHSI «BIIOKUTH CBOM cOepexeHus B Kommepueckuil Oank» p=0,2. Ilo
¢dopmynaM UHTerpanbHOM Teopembl Jlammaca BepOATHOCTh OTKJIOHEHHS JOJIU OT BEPOSTHOCTH 3TOTO
COOBITHS COCTABHUT:

P|m/n — p| <g= (D(g,/n/ pq) rae cb(gw/n/ pq) - pynkuusa Jlannaca, umeem
Pim/n-0.2] <0.03= @(0.03\/1500/(0.2*0.8))= @(2,9048) = 0,9963.

3amaua Ne3

B xopobke u3 10 neraneit -6 okpameHHbIX. COCTaBUTh 3aKOH pacHpenesieHUs CIIy4aiHOM
BeIMYMHBI X — 4YMCla OKPALIEHHBIX JETalell Cpeiy TpeX W3BJICUEHHBIX, €CIM I0CJE pEerucTpanuu
Hanuuus ( WM OTCYTCTBHSI) OKPAIIEHHOCTH OYepPEIHON U3BICUCHHON JETallu MOCIEAHSSI BO3BPAILACTCS
HazaJ B KOpoOKy. Hailtu maremartnyeckoe OKuJaHHUE, AUCIEPCUIO U (PYHKIHIO paclpeaeseHus] dTou
CIIy4YailiHOU BEJIMYUHBI.

Pemenue:

Bennunna X mpunumaer 3nHauenue 0, 1, 2, 3. BepositHocTH paccuuthiBaeM 1o (opmyrie
bepuymmu npu n=3, P=0.6:

P(X=n)=P, =C,"p"(l-p)"™", p=6/10=0.6.

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
N 0,06 0,28 0,43 0,21

i 4 8 2 6

Berunciaum TCIICPb MATEMATUYICCKOC OKUAAHNC 3TOU cnyqaﬁHoﬁ BCIIMYHNHBI
M(X)=>X;-p,=1.0,288+2-0,432+3-0,216 =18
D(X)=>(X; =M(X))" - p, =(0-18)° -0,064(1-18)" 0,288 +(2-18) -0,432+

+(3-18)?-0,216=0,72
CocrtaBuM QyHKIIUIO paclpeesICHHs IS CIydyaHON BeTUIHHBI X:
0,x<0

0.064npul0 < x <1
F(x)=10.352npul < x < 2
0.784npu?2 < x <3
Inpux >3

3amaua Neq
[110THOCTH BEPOSITHOCTH CITy4yalfHOW BETUYUHBI X UMEET BUJI:
3

— —2<x<
f(X): 4npu 2<x<0

0 — 6 — ocmanvnvix — cayuasx

HaiiTn BepoOsSTHOCTh TOTO, UTO B HEKOTOPOM HMCHBITAHUU 3HAYEHUE ATOM CIy4ailHON BEITWYUHBI
OKa)XeTCsl MpUHAIekKAIMM TpoMexxyTKy (-1; 1) u aucnepcuto D(X).



Pemrenne:
BeposiTHOCTE TOTO, UTO CiydaifHas BeIMYMHA X CMOXKET TNPHUHATH 3HAYCHHE, HaXOJSIIeecs

Mexay -1 51 1 HaxOIWUTCSd  4epes IUIOTHOCTh ~ BEPOSITHOCTH o bopmye:
1 2 _x3

P(-1< X <1)= [ f(xkx= j X _1_0062s.
% 4dx 8 16

3amgaua Ne5

BepositTHOCTH TOrO, YTO Ca’keHell BULIHU NpuxuBeTcs, paBHa 0,9. [loueMmy Henb3st TPUMEHUTD
HepaBeHCTBO YeObImeBa i OIEHKH BEPOSATHOCTH Toro, 4to cpeau 2000 mocakeHHBIX Ca)KCHIIEB
YUCJI0 NPWKUBIIMXCA Oyner 3akiatodeHo B rpaHunax orl850 no 19007 Kak Hy)XHO M3MEHMTH JIEBYIO
rpaHMIly, 4TOOBI NPUMEHEHHE HepaBeHCTBa UYeOblleBa cTajgo BO3MOXHBIM? PemuTh 3amauy mpu
COOTBETCTBYIOIIEM U3MEHEHHUH JIEBOW T'PAHUIIBI.

Peienne:

Jns mo0oi crmy4yaiiHOM BENMYUHBI, JUCIIEPCHUsS KOTOPOM KOHEYHA, MMEET MECTO HEpaBEHCTBO
YeOrIeBa

PQX— m(x) < 8)21— D(z() , 11 moboro £ > 0.
g

B 3apaue nano n=2000, p=0.9, maremaruyeckoe OXXHUIAHWE YHMCIA HECTAHJAPTHBIX JAeTayeil
M(X)=n*p=1800. HepaBerctBo UeObIlieBa OlIECHUBACT BEPOSITHOCTh NONanaHus X B CHUMMETPUYCCKUI
MHTEpBaJl, MIO3TOMY YTOOBI €ro MPUMEHHTH, CIENYeT 3a/aTh CUMMETPUYECKUN MHTepBaji. BeiOupaem
untepBan(1700; 1900)- 370 MHTEpBaJ CUMMETPUYHBIM OTHOCHUTEIBHO MATEMAaTHUYECKOIO OXKUIaHMS
M(X)=1800, IIpumensem HepaBencTBo YeObimeBa, & =100, D(X)=n*p*(1-p)=180. Iloxy4aem

P(X ~1800] <100)>1- 20 _018.
10000

5.2. TunoBoe MHAMBUAYAJIbHOE IOMAIIIHEE 3aJaHUE

3apaua 1. B ypHe 26 Oenbix mapoB 1 6 yepHbIX mapoB. HailTu BEposSsTHOCTb, UTO:
A) BeITanuim Oeblii map;

b) BeITamunm 2 Genbix mapa;

3agava 2. [Ipu noMemieHuu B ypHy TIATEIbHO NepeMenIanHbX 44 mapoB (13 Hux 11 Gensbix,
OCTaJIbHBIC YEPHBIC) OJMH IIap HEU3BECTHOTO IBETa 3aTepsiics. M3 ocTaBmmxcst B ypHe 43 mapoB
HayJauy BBIHUMAIOT OAMH M1ap. KakoBa BEpOSITHOCTb, YTO BBIHYTHIN 1Iap OKa)KkeTcst OenbIM?

3agaua 3. BeposTHOCTb nomnagaHus B 1IeJIb IPH Kax10M BeicTpene paBHa 0,24. Haiitu
BEPOSATHOCTH TOMNAJAaHUs B IIeJIb ABYX IYJIb U OoJiee, eciii Yucio BeicTpenoB paBHo 3000.

3anaua 4. Cnyyaitnas BenuunHa X 3a/1aHa psiIOM paclpeeeHus!
X 1 2 3 4 5
Pi 1/30 2/30 3/30 A/30 1/30
A) OIpPENENNTh KOHCTAHTYy A;
b) HaiiTu MaTemMaTH4ecKkoe OXHJIaHUE U AUCTIEPCHIO CIydaiiHOH BennyuHbl X.

Pemienue.
3anaua 1.
Hcnonb3yeM KacCH4eCKOe ONPEIEIICHUE BEPOATHOCTH, TAE M - YUCIO UCXOO0B,
6HaFOHpI/I$ITCTBy10HII/IX OCYHICCTBJ'IeHI/IIO CO6I)ITI/I$[, a N - YUCJI0 BCEX BO3MOKHBIX NUCXOO0B.

A) n=26+6=32 -cnocobos BbTALMTE OAWH WEPD K3 KMeRWMxea 32,
=20 -cnocoBoB BRITAWWTE OAMH Bensli Wap, NO3TOMY BEPOATHOCTE

_26_13
3216



, 320 31.32

B) n=0C5, XETT =496 - cnocoboB BLITAWMTL B WAPA M3 MMEIOWMXCA 32,
2 26! 25-26
m=_C5 = NPT = = =325 - cnocoboB BhITAWMTE ABa BensIX Wapa, N03TOMY Be POATHOCTL
325
P= =1, 6552.
496
3axaua 2.

BBenem monHyto rpymiry rumnortes:
H1 = (ITotepsuics 6enbrit map),
H2 = (IloTepsisicst 9yepHbIi map),
10 YCJIOBMIO 3TH THIIOTE3bI paBHOBEPOSATHEI, To ecTh P(H1) =P(H2) =1/2 =0,5 .
ITo runote3e H1 B ypre octanetcs 10 6enbix u 33 "yepHBIX, M0 TUNoTe3e H2 B ypHE ocTanercs
11
OenbIx 1 32 YepHBIX mIapa.
Beenem cobbiTue A = (BoinyThli map - Oenblit). Haiinem yciioBHBIE BEpOSTHOCTHU:

10 10 11 11
P(A|Hl)= =—, P(4A|H2)= =
10+33 43

11432 43

Torna BeposiTHOCTH COOBITHS A HaiizieM 1o (popmyIie TOTHON BEPOSTHOCTH:

. . . . 101 111 21
P(A)=P(A|H)P(H1)+P(4A H2)P(H))=— —+—-—=—=0.244.
43 2 43 2 86
3agaua 3.lMmeem cxemy bepHyiumu (cxeMy HE3aBUCHMBIX UCIIBITAHHIA) C ITapaMeTpamMu N =
3000,p=0,24,q=1-p =0,76. Tak kak h = 3000 mocTaro4HO BEIUKO, OyJEM HUCIIOIH30BATH
npubOIKEeHHYIO (opMyITy: HHTErpabHyIo Teopemy Jlariaca:

P (k.k) = {I)[ k, _np]—{b[m], rae k, =2, k, =3000, ® — dyHkuma Nlannaca (3HaueHus

\npPq N Pq

bepyTca us Tabnmu).

MNoactagnaem:

3000-3000-0,24 2-3000-0,24
Py (2.3000) = tb[ ]—{D[

\/3000-0.24-0.76 /3000-0.24-0,76
=®(97.5)+ ®(30)=0.5+0,5=1.

]={1:-(9?.5)—cb(—30}=

3amaua 4.Haiinem KOHCTaHTY A U3 YCIIOBUS, YTO CyMMa BCEX BEPOSTHOCTEH JJOIKHA
PaBHSATHCS SIMHUIIC:

1/30 + 2/30 + 3/30 + A/30 +1/30 = (7 + A)/30 = 1, orkyna A = 23 u mosryyaem 3aKOH
pacmipeneneHust X
X 1 2 3 4 5

Pi 1/30 2/30 3/30 23/30 1/30

Haiinem marematuueckoe oXKugaHue U JUCIEPCUIO CITydailHON BeIMUUHBI X.

}LiX=ZxF.p:.=1-1 30+2-2/3043-3/304+4-23/3045-1/30=111/30=37/10=3,7

D_X:Z.x-fp,.—@wfﬂ-l 304+4-2/3049-3/30416-23/30+25-1/30—3.7 =
=420/30-3.7°=0.61.



=

o No gk

10.
11.
12.

13.
14.

15.
16.

17.

18.
19.
20.

21.
22,
23.
24,

25.

26.
27.

28.
29.
30.
31.
32.

33.
34,
35.
36.

37.

5.3. Bomipocsl k 3a4eTy
Kombunatopuka, 3agaun kKoMOMHAaTOPUKH. [IpaBUiIo CyMMBI U IPOU3BEICHUSL.
OcHOBHBIE KOMOMHATOpHBIE (OpMyabl A coeAuHeHuil. [IprMeHeHHMe KOMOMHATOPHKH IpH
BBIUYHCIIEHUH BEPOSITHOCTEM.
[loHATHE cTOXACTHYECKOro omblTa M ciydailHoro coObitus. Knaccudukanus coOwituil. Ilonnas
rpymnmna coobiTuii. 300paxenue coobiTHil. Oniepariy Hax COOBITUSIMH.
Knaccndeckoe onpezeneHue BEpOATHOCTH CIyd4aifHOro coObITUs. CBONCTBA BEPOSTHOCTH.
OTHocHTeNbHAS YACTOTA CIIy4allHOTO COOBITUS U €€ cBOMCTBA. CTaTUCTUYECKAsI BEPOSTHOCTD.
I'eomerprueckue BeposTHOCTH. [Iprmepsl.
Teopema crokeHus! BEpOSATHOCTEH HECOBMECTHBIX COOBITHIA, €€ CIIEACTBHSI.
HezaBucumble coObiTus. Teopema yMHOXKEHHS BEpOSTHOCTEH HE3aBUCHMBIX COOBITHH, ee
CJIEJICTBUSL.
3aBUcUMBIE COOBITHS. YCIOBHAas BEPOSITHOCTh. Teopema yMHOXKEHHUS BEPOATHOCTEH 3aBUCHUMBIX
COOBITHH.
Teopema crnoxeHus BEpOATHOCTEH COBMECTHBIX COOBITUM U €€ CIIeICTBHSL.
dopMyita oaHOU BEpOoATHOCTU. BepositHocTr runore3. @opmyiisl baiieca.
IloBropHble He3zaBHUcUMBlE HchbiTaHusa. Cxema bepHymn u ¢opmyna bepuymau. ®dopmyna
Ilyaccona.
[Ipocreiimmii moTok codbIThi. JIokabHas M MHTETpaibHas TeopeMbl Jlaraca.
[lonsATHe citydaliHOW BeNWYMHBI. BUabl cilydaliHbIX BEJIWYUH. JIMCKpPETHBIE CIIy4aiiHbIE BEIMYHHBI
(ACB). 3akon pacnpenenenus JICB.
bunomuHanbHOE U MyacCOHOBCKOE pacnpenenenus Beposataocreid ICB.
Onepaunn nHan JICB. YucnoBble XapaKTEpUCTHKH CIy4dailHBIX BeIMYMH. MaremaTudeckoe
oxkunanue [{CB, ero BeposiTHOCTHBIN CMBICI U €r0 CBOMCTBA.
Hucnepcuss u cpenHee kBaaparudeckoe oTkinoHeHue JICB u ux cBoiictBa. CBs3b YHMCIIOBBIX
XapaKTepUCTUK  CpPEAHEro  apu(pMETHYECKOro  B3aMMHO-HE3aBUCUMBIX M OJMHAKOBO
pacnpezneneHHbix JICB ¢ 4ucI0BbIMU XapaKTEPUCTUKAMU Ka)KIOW U3 HUX.
JlononHuTenbHbIE YncaoBble Xapakrepuctuku JJCB.
WuTerpanbHas GyHKIMA pacipeesieHusl BEpOATHOCTEH ci1y4aiiHOM BETMYMHBI U €€ CBOMCTBA.
HenpepriBabie cinyuvaitable BenuuuHbl (HCB). [uddepennmanshias ¢(yHKuus pacnpeneneHus
BeposaTHocTer HCB, ee BEpOSITHOCTHBIN CMBICIT M CBOMCTBA.
UYucnossle xapakrepuctuku HCB.
PaBHOMepHOE pacnipenenenue BepostHocTeit HCB.
[TokazatenpHOe pacnpenenenue BepositHocTeit HCB. dynkius Hage)XKHOCTH.
IlokazarenpHbli  3aKOH HaaeXHOCTH. HopmupoBaHHOE M HOPMaJbHOE  PACHpPENEIICHUS
BeposaTHocteil HCB.
BepostHocts monaganus HopManbHoM HCB B 3amanHbIi MHTEpBan. BeluncineHue BEpOSITHOCTH
3a/IaHHOTO OTKJIOHEHUSI HOPMAJIBHOM CIIy4allHOM BEJIMYHHBI.
IIpaBuio Tpex curm.
Pacnpenenenne BepostHocter HCB «Xwu-kBaapar», pacnpenenenne CTbIOJCHTa, pacnpenesieHue
Oumepa — CHenexopa.
Hepasencrsa MapkoBa u UeObIéna.
Teopema UeOriieBa 1 ee 3HaUYCHHUE AJISI IPAKTUKH.
Teopema bepnyiu.
MaremaTtnueckasi CTaTUCTHKA, €€ IPEIMET, METOJIbI U 3aJ1a4H.
OcHOBHbIE KaTeropuu cCTaTUCTHKU. CTaTUCTHYECKOE HAOJIOJIEHHE, €ro OpraHu3alusl U STarlbl.
I'pynnupoBka. Bujbsl rpynnupoBoK.
®opMmbl, BUABI U CIOCOOBI CTATUCTUUECKOTO HAOIIOIEHUSI.
CraTtuctuyeckre TaOIUIbl U paBUIIa UX TMOCTPOeHUs. M3MepeHus U mKaibl.
I'enepanbHas 1 BbIOOpOUHAsI COBOKYMHOCTH. Buibl BoIO0opok. Crioco6s! oTOopa.
Bapuanmonnsiii psa. Cratuctuyeckoe pacnpeneieHne BbIOOpKH. OCHOBHBIE XapaKTEPUCTUKU
BAPUALIMOHHOTI'O psija.
CriocoObl  3amucH  3HAYEHUH HCCIEAyeMOro Tpu3Haka. MX OCHOBHBIE XapaKTEPUCTHKH.
I'paduueckue n3o0paskeHus pacrpeesICHHs] CITy9aifHOW BEIMYHHBI.
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BeiGopounast ¢ynkuus pacnpenencHus. CBsi3b AMIHUPHUECKOM M TEOPETUYECKOM (yHKUIUI
pacrpeneneHus.

CratucTuyecKkde BENIWYMHBI M MX TIOKa3arenu. AOCONIOTHBIE M OTHOCUTEIbHBIC BEIWYMHBI.
anexcel.

Bunsl cpenaux BennumH. Cpenusisi apudmeTnyeckas ¥ IpaBuiIa ee BbeluucieHus. Mcmnonb3oBanue
cpeaHel reomeTpuyeckoil B cratuctuke. [Ilpumenenne cpeaHeil XpOHOJIOTHYECKOM.

OCHOBHBIE THUIIBI PAaCIpENEICHUM [1.C.B.

OCHOBHBIE TUPBI paclpeieICHUI H.C.B.

[loHsiTHE CTATUCTHMYECKUX OLIEHOK IapaMeTpPOB paclpeleneHus. TouedHble CTaTUCTUYECKUE
OLICHKH, BUJIbI U TPEOOBAHMUSI, IPEABSBISEMBIEC K HUM.

I'enepanbhas u BeIOOpouHas cpennue. OTeHKa TeHepabHOM CpeTHeN TT0 BRIOOPOYHOM CpeTHEH.
['enepasibHas U BEIOOpOYHAS JUCHIEPCUU U CPEAHUE KBAIpaTHUECKHUE OTKIOHEHHS (C.K.0.).

Ouenka renepanbHoi aucriepcuu. OneHka reHepaibHoOro C.K.0.

OCHOBHBIE U JIONIOJIHUTEIbHBIE XaPAKTEPUCTUKN BapUALIMOHHOTO pAJia.

HHTepBaibHbIE OLIEHKH TapaMEeTPOB paclpeleieH s], UX TOYHOCTh U HAJIeXKHOCTh. JloBEpUTENIbHbIE
WHTEPBAJIBbI.

JloBepuTeNbHbIE ~ MHTEpPBAJbl [  OLEHKM  MaTreMaTH4YeCKOro  OXKHMJAHUS  HOPMAJIbHO
pacrpeeseHHOro npu3Haka X mpu U3BECTHOM U HEU3BECTHOM C.K.0. G(X).

JloBepuTeNbHbIE MHTEPBAJbl JUISl OLIEHKU C.K.0. HOPMAaJBbHOrO pactpeneneHus. VcnonabzoBaHue
JIOBEPUTENIbHBIX MHTEPBAJIOB IPU OLEHKE HCTUHHOIO 3HAYEHUs HU3MEPSIEMON BEIMYMHBI U IpU
OLICHKE TOYHOCTH U3MEPEHUM.

Bunbl 3aBucuMocTell MEXIy CIy4yallHbIMM BEIWYMHAMU. 3aJauyd TEOPUU  KOPPEJALMH.
Koppensanunonnas 3aBUCUMOCTb.

OYHKIUS PErpPECCUU U JTMHUSL PETPECCUMN.

Br16opounbii KOXQPHUIMEHT KOPPENSAINH, €ro CBoWcTBa M BbuucieHue. [Ipocteiimme ciaydan
KPUBOJIMHEWHON KOPPEISLIUH.

[TonsiTue 0 MHOXKECTBEHHOM Koppensuuu. [IoHsITHE O paHTOBOW KOPPEIALIMY.

[TonsiTHe cratucTuyeckoi TunoTe3sl. Buabl cratuctuueckux runore3. Omubky, AomycKkaeMble pu
CTaTUCTUYECKOMN MPOBEPKE CTATUCTUUECKUX TUIIOTES.

Cratuctuueckuii KpuTepui mnpoBepku rumnore3bl. OOnacTe npuHATHA TUNoTe3bl. KpuTuueckas
00J1aCTh, KPUTHUECKHE TOUYKU. BUIbI KpuTHUECKUX 00IacTei.

OTpIcKaHME KPUTHUYECKOM oO0nacT M KpUTHYECKUX Todyek. MomHocTh kpurepus. Kpurepuun
cornacus. Kpurepnii cornacus Iupcona. Kpurepuii cornacus Konmoroposa.



