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2. IlepevyeHb KOMMeETEHIIUIA

OIIK-2: Crnocoben ocymecTBiATh cOop, 00pabOTKy M CTaTUCTHYECKWH aHANIW3 JaHHBIX, HEOOXOJMMBIX IS
peUICHUA MMOCTABJICHHBIX SKOHOMNWYCCKHUX 3a1a4.




3. Kpurepuu u noka3zate/iu OleHMBAHUSI KOMIIETEHIMI HA Pa3JIMYHBIX ITanax ux GopMHUPOBaAHUA

Irtan ¢popMHpPOBaAHUS

KpnTepml H TMMOKa3aTeJIu ONCHUBAHUA 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 3a/1a4u
B yactHOCTH, 3HATh MOHATHUA: p .
OTIpeieNIeHUs] BepOSTHOCTEIH,
BEPOATHOCTH (KIaccHuecKas u
craTHCTHYCCKA) MIPOBOJUTH UCCIICAOBAHUS, CBI3aHHbIC
’ C OCHOBHBIMU TIOHSTHSMU;
pacmpeneneHue BepoITHOCTH
1 eI XADAKTEDHCTHKI - IPAMEHATH METOBI 00Pa0OTKH
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;
npodeccroHaNbHBIX 337134, KontponsHas pabora
Ilyaccona, uens Mapkosa, - MeToJ]aMHU BeIOOpa U
OPUEHTHPOBAThCA B HECTAaHAAPTHBIX WuauBuayansHOE JOMAIHEe
3aKOHBI OOJIBIINX YHUCE, peanuzanuu Haudoee
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 MapamMeTpos, eIIaTh MPAKTHYCCKIE 3aJa9l
Maremarndeckas OIIK-2 TOYEYHBIE OLIEHKH, P P N A
CTATHCTHKA npodeccHnoHambHOM JesITeIbHOCTH

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

IIIkana oueHUBAHUA B paMKax 0aJUIbHO-PEeHTHHIOBOI CHCTEMBI:
«HEYJOBJIETBOPUTEILHO» — 60 OaIOB 1 MEHee; «yIOBIETBOPUTENILHO» — 61-80 OannoB; «xopomo» — 81-90 6amnoB; «oTinuno» — 91-100 Gamios




4, Kputepuu onleHUBaHUA

KonTposbHas pabora

BaJjuibl Kpurepuu oueHuBanus

8 KOHTPOJIbHAs! pab0Ta BBINOJHEHA ITOTHOCTHIO, B PEIICHUN HET MAaTEMAaTHYECKUX OMINOOK

(BO3MOYHa OTHA HETOYHOCTb, ONHCKA, HE SABILIFOLIASACS CIEJCTBUEM HEIIOHNMAHHS MaTepHana)
KOHTpOJIbHAs! pab0Ta BBINOJHEHA TOJTHOCTHI0, HO 0OOCHOBAHUS IIar0B PEIICHNUS
6 HEJIOCTATOYHEI, IOMYIICHA OlHA HerpyOast ommoKa WilK 1Ba-TPH HEJOYETa B BBIKIIAJKaX HIIH
rpaduKax, €CIM 3TH BUIBI paOOTHI HE SIBISUIICH CIEIHATBHBIM 00BEKTOM IPOBEPKH
CTYACHT JOIyCTHJ OoJiee OTHOU TPy0O0it OImMOKH WiH 6ojiee IBYX-TPeX HEJOYECTOB B

4 BBIKJIAZKaX ¥ rpaukax, HO CTYICHT BIIaJieeT 0013aTeIbHPIMHA YMEHUSIMH IO TIPOBEPsAeMO
TEME.

0 CTYACHT NMOKa3aJjl NOJIHOC OTCYTCTBHUC 00s3aTeIbHBIX 3HAHUH 1 yMeHI/Iﬁ 10 HpOBepHeMOﬁ TEMC

IIpumeyanue:

K rpyObIM ommOkaM OTHOCATCS HE3HAHHUE CTYIEHTOM (OpMyJ, MPaBUJ, OCHOBHBIX CBOICTB,
TEOpeM M HEYMEHUE WX MPUMEHSTh, HE3HAHHUE MPUEMOB PEIICHHUS 3a/1a4, a TAKXKE BBIUHUCIUTEIbHBIC
OLIMOKH, €CITU OHU HE SIBJISIFOTCS OMUCKOM.

K HerpyObiM ommOKamM OTHOCSITCS BBIYMCIUTENIbHBIC OLIMOKH, €CIM OHH SIBJISIIOTCS OMHCKOM,
MOTepsl PEeLICHUS] YPaBHEHHUSI UM COXPAaHEHUE B OTBETE MOCTOPOHHETO KOPHSI.

K Hemodyeram OTHOCATCA HEpallMOHAIBHOE PEIICHUE, OMMMCKU, HEAOCTATOYHOCTD MJIM OTCYTCTBHE
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 comepaHue pasena TUCIHAIUTHHEI « Teopus BEpOATHOCTH U MaTeMaTHIeCcKas

4 CTaTHUCTHKA» OCBOEHO TOJHOCTHIO, HEOOXOMMBIEC IPAKTHUECKIE HABBIKK PAaOOTHI C OCBOSHHBIM
MaTepHuajaoM cpopMUpPOBaHEI, Bce IPEIyCMOTPEHHBIE IPOrpaMMoii o0y4eHust 3ananus /13 BBITOTHEHBI
0e3 3aMeUaHuil.

YpoBeHb pacueTHO-TpadUIecKoi paboThl OTBEYAaET BCeM TPEOOBAHMSM, PEABIBIIEMBIM K
BhInonHeHno 13, TeopeTndyeckoe coaepkaHue pasjiena AUCLHUIIUHEI « Teopus BEpOSsTHOCTH U

3 MaTeMaTHYecKasi CTATUCTUKA» OCBOEHO IOJIHOCTHIO, IPU 3TOM HEKOTOPbIE MPAKTHYECKNE HABBIKU
paboThl C OCBOCHHBIM MaTepualioM chOPMHUPOBAHBI HEOCTATOYHO, HO BCE MPETYCMOTPEHHbIE
nporpaMmoii o0yueHus 3ananusi M/13 BBIIOIHEHBI, HEKOTOPBIE U3 HUX COJIEPXKAT HErpyOble ONIMOKH.

YpoBeHb pacyeTHO-TpaduuecKol paboThl HE 0TBEYAET OOJIBIIMHCTBY TPEOOBAHUMA, PEIBIBISIEMbIM K
BhInostHeHnI0 V13, TeopeTndeckoe coaepkaHue pas3ziena AUCIHUILIHHGI «Teopus BEpOsITHOCTH U

2 MaTeMaTHYecKasi CTATUCTHUKA)» OCBOSHO YaCTUYHO, HEKOTOPbIE MPAaKTHUECKUE HABBIKM pabOTHI HE
chopmupoBaHbl, OTJENbHBIE MPEAYCMOTPEHHBIE TPOrpaMMoit 00yderus 3ananus MJ13 BBIIOTHEHBI C
rpyOBIMH OIITOKAMHU.

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 BRITOMHEHHBIE 3amaHus M/3 comepxkar rpyoble ommoOKHy,
JIOTIONTHHUTEINTFHASI CAMOCTOSTEIbHAS paboTa HaJl MATepHAJIOM HE IIPUBEET K KAKOMY-JIHOO0 3HAUIMOMY
TIOBBIIICHUIO KaUueCTBa BBINOIHEeHNS 3aaannit 1J13.

TpedoBaHusn, npeabsBisieMble K BbIMoJaHeHuo 1J13:

—  WJI3 nomkHO 6a3upoBaTbesi Ha 3HAHUSAX TEOPETUUECKUX M METOJAMYECKHUX BOTPOCAX AUCHUILTHHBI « Teopus
BEPOATHOCTU M MaTeMaTHUECKask CTaTHUCTHUKa». PaboTa MomKHA coepKaTh 3JIEMEHTHI TBOPYECTBA, HOBHU3HEI,
HanpaBieHHble Ha 3 dexTuBHOE pemenne 3aaanuii 1/13;

— W3 momxHO OTpa3uTh IIIyOWHY TEOPETHYECKOH MOATOTOBKH CTYJEHTa, MOHMMAaHHWE KOHTPOJIHPYEMOTO
y4eOHOro Marepuaya 1o JUCHUILIHHE «Teopus BEpOSATHOCTH M MaTeMaTH4ecKas CTATHCTHKA»: yMEHHE
CBSI3BIBATh TEOPETHUECKHE TOJOKEHHUS C WX MPAKTUYECKUM MPHUMEHEHHEM, CIIOCOOHOCTh CaMOCTOSATENBHO
(hopMupoBaTh 1 00O0CHOBEIBATh COOCTBEHHBIC BHIBOIBI, IOTUYECKH M TPAMOTHO HM3JIaraTh CBOM MBICIIH;

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

— Crynent — aBrop MJI3 momHOCTEIO OTBEYAET 3a MPEAJIOKEHHBIE PELICHUS 3aJaHUi U NMPaBUWIBHOCTH BCEX
JAHHBIX, IpUBEeNCHHBIX B 1/[3;

—  WJI3 nomkHO OBITH claHA B HA3HAYEHHBIH PYKOBOJIUTEIEM CPOK.




5. TumoBble KOHTPOJIbHbIE 32JaHUA M MeTOJAMYECKHE MAaTepHaJbl, OMNpeaesIolue
npoueaypbl OHEHWBAHUS 3HAHMHA, YMeHHMH, HABbBIKOB MW (WIH) ONbITA [AeATeJIbLHOCTH,
XapakTepu3yommx 3Ttanbl  (OPMUPOBAHUSI  KOMIIETEHIMd B  mpouecce  OCBOCHUS
00pa3oBaTeJIbHOM MPOrPaMMBbI.

5.1. TunoBasi KOHTpPOJIbHAsI padoTa

3apaua Nel

N3 xopoOkwH, B KOTOpOoH 15 CHHUX M 5 KPacHBIX CTEPIKHEH /Ui aBTOPYUYKH, Hay/1adyy BEIHUMAIOT
CTepXKEHb, (UKCHUPYIOT €ro IBEeT W BO3BpamamT oOpaTHo B KopoOky. Ilocnme storo Haymawy
OJIHOBPEMEHHO H3BJIEKAIOT JBa cTepykHs. HaliThu BepOSTHOCTH TOro, 4TO 3a 00a pas3a M3BJICKIH [IBa
KPaCHBIX CTEPXKHSI.

3agaua Ne2

[To craructuueckum naHHbIM, B 20 % ciiydaeB KOMMepuUecKoMy OaHKy YAaeTcsl NMpHUBIEYb
UMEIOIUXCA y HaceleHus coepekeHus. HaillTu BepOATHOCTH TOTO, YTO Cpeau HACEJICHHs] JaHHOTO
OKpyra 4ucleHHOCThIO 1500 denoBeKk Moy TpaKIaH, KENAIMUX BIIOXKHTH CBOM COEpEeKEHUs B
KOMMEPYECKHI OaHK, OTKIIOHUTCS OT YKa3aHHOUM BeposTHOCTH He Oosee yem Ha 0,03 ( mo abGcomoTHOM
BEIIMYMHE).

3amaua Ne3

B xopobke u3 10 neraneir -6 oxpameHHbIX. COCTaBUTH 3aKOH pAaCIpeieIeHMs CllydailHON
BenMUMHbI X — 4YHClia OKPAIICHHBIX JeTaliell cpelud TpeX H3BJICUEHHBIX, €CIHM IOCIEe perucTpaiuu
Hanuuus ( WM OTCYTCTBHSI) OKPAIIEHHOCTH O4YEepEeIHON U3BJICUEHHON JIeTalu MOCIEHss BO3BpaIaeTCs
HazaJ B KOpoOKy. Haiftu marematnyeckoe OXKuIaHHE, NUCIIEPCHIO U (PYHKIHIO paclpeaesieHus 3Toi
CIIy4ailHOM BEJIUYUHBI.

3amaua Neq

[110THOCTD BEPOSITHOCTH CIIy4yallHOM BETUYMHBI X UMEET BUJI:
X 3
—npu —2<x<0

o(x)=1 4
0 — 6 — ocmanvnbix — Caydasix J

Haiitn BEpOSATHOCTH TOTO, YTO B HEKOTOPOM HMCIBITAHWM 3HAYECHHME dTOM CIIY4aliHOW BEJIIMYMHBI
OKa)XeTCs MPUHAUIKAIMM MPOMExXyTKY (-1; 1) u aucniepcuro D(X).

3apauya NeS

BepoaTHOCTh TOTrO, YTO Ca)KEeHell BUIIHU Npykusercs, pasHa 0,9. [louemy Henb3s NPUMEHUTH
HepaBeHCTBO YeObIleBa i OIEHKH BEPOSTHOCTH Toro, yto cpeau 2000 mocakeHHBIX CaKCHIIEB
YUCIIO0 MPHKUBLIMXCS OyneT 3akiodeHo B rpanunax orl850 mo 19007 Kak HYXHO M3MEHUTH JIEBYIO
rpaHully, 4ToObl NMpUMEHEeHuEe HepaBeHCTBa UYeOblmieBa cTano BO3MOXKHBIM? PemuTh 3amauy mnpu
COOTBETCTBYIOIIEM U3MEHEHNU JIEBON TPAaHUIIBL.

Pemenne

3anauya Nel

N3 kopoOkH, B KOTOpor 15 CHHHX M 5 KpacHBIX CTep)KHEH /A7 aBTOPYUKH, Hay/Jjauyy BHIHUMAIOT
CTep)KEHb, (PUKCHPYIOT €ro LBET W BO3BpamawT o0paTHO B KopoOky. Ilocime sroro Haynauy
OJJTHOBPEMEHHO H3BJIEKAIOT JBa cTepxkHsA. HailTu BeposTHOCTH TOro, 4ro 3a oba pas3a U3BJIEKIH JBa
KPaCHBIX CTEPIKHS.

Pemenne:

O003HaYMM BO3MOXKHBIE COOBITUSI: A, - BBIHUMAIOT KPacHbIM CTEp>KEHb NPH MEPBOM U3BITUH,
COOBITHE B, - BBIHUMAIOT CUHUI CTEPXKEHb IPU MEPBOM HM3BITHUU; COOBITHE A,A, - BBIHUMAIOT J[Ba
KPacHBIX CTEPKHS IIPU BTOPOM U3BATHH, COObITHE A,B, + B,A, - BBIHUMAIOT OJIMH KPAacHbII CTEpKEHb
IpU BTOPOM H3BATHH, COObITHE B,B, BBIHUMAIOT JIBa KPACHBIX CTEPXKHS IPU BTOPOM HU3BATHH,

coobiTue C —3a 00a pasza U3BJIEKIN 1Ba KPACHBIX CTEPHKHS.
Nmeem: C = A, -(A,B, + B,A,)+ B, - A, A, , BBIYHCIUM BEPOSITHOCTb ITOT'O COOBITHS:

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

3agaua No2



[To cratuctuueckuM aaHHbIM, B 20 % ciyyaeB KOMMepuYecKOMy OaHKY YAAaeTcsl NMPHUBJICYb
UMeIIIUXCca y HaceneHus cOepexeHus. HallTu BEpOSTHOCTH TOTrO, YTO CpPEeIU HACEIEHUs JaHHOIO
OKpyra 4ucieHHOCThI0 1500 deroBeK IOl TIpa)iaH, XENAIOMIMX BIIOKUTh CBOM COEpPEKEHUS B
KOMMEpYECKHI 0aHK, OTKJIOHHUTCS OT YKa3aHHOU BeposATHOCTH He Oosiee yem Ha 0,03 (mo abcomoTHOM
BEJIMYMHE).

Pemenne:

BeposiTHOCTS COOBITHSI «BIIOKUTH CBOM cOepexeHus B Kommepueckuid Oank» p=0,2. Ilo
¢dbopmynaM UHTErpanbHON Teopembl Jlamaca BepOATHOCTh OTKIOHEHHS JOJIU OT BEPOSTHOCTH 3TOTO
COOBITHS COCTABHUT:

P|m/n - p| <é¢&= (D(gq/n/ pq )rz[e @(s,/n/ pa ) bynkuus Jlamnaca, umeem

Pm/n—0.2] < 0.03 = (0.03,/1500 /(0.2*0.8)) = ©(2,9048 ) = 0,9963 .

3amaua Ne3

B xopobke u3 10 nerameit -6 okpameHHbIX. COCTaBUTh 3aKOH pacHpeaesieHUs CIIy4aiHOM
BeIMUMHbI X — 4YMCla OKPAIIEHHBIX JETalell cpelu TpeX H3BJICYEHHBIX, €CIIM IOCIE PErucTpanuu
Hanuuus ( WK OTCYTCTBHS) OKPAIICHHOCTH OYepeIHON W3BJICUCHHOMN JETalu MOCIeIHSAS BO3BpaLIaeTCs
HazaJ B KOpoOKy. Hailtu maremarnyeckoe oKuJaHHUE, AUCIEPCUIO U (PYHKIMIO paclpeaesieHus: dTou
CIIy4YailiHOU BEJIMYUHBI.

Pemenue:

Bennunna X mpunumaer 3uauenue 0, 1, 2, 3. BepostHocTH paccuuThiBaeM 1o (opmyse
bepuymmu npu n=3, P=0.6:

P(X = )— =Cmpm(—p)"’m,p:6/10=o.6.

P(X = ) .0,6°-0,4° = 0.064

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

P(X = ) .0,62-0,4" = 0,352

P(X =3)=C,’-0,6°-0,4° = 0,216

X, 0 1 2 3
0,06 0,28 0,43 0,21

P 4 8 2 6

Beryncnum reneps MareMaTu4ecKoe 0KUAAHUE 3TOU CIIy4allHON BEIUYHUHbI
M(X)= Z X.-p;,=1-0,288 +2-0,432 +3-0,216 =1,8

D(X) = (X, - M (X))
+(3-1,8)%-.0,216 = 0,72
CocrtaBuM QYHKIIUIO pacTIpeeICHHs ISl CTy4YailHON BETUIUHBI X:
(0,x<0
|0.064npuO <x<1
F(x)=140.352npul< x < 2

{0.784npu2< X <3

-p, =(0-1,8)"-0,064 (1-1,8)"-0,288 + (2-1,8)" -0,432 +

tlnpux >3
3amaua Neq
[110THOCTH BEPOSITHOCTH CITy4yalfHOM BETUYMHBI X UMEET BUJI:
X3
f(x)zjjnpu—ZSXSO l
{0 — 8 — OCMAIbHBIX — — CIYUASIX J

HaiiTn BepOsSTHOCTHh TOTO, UTO B HEKOTOPOM HMCHBITAHUU 3HAYEHUE ATOW CIy4YallHON BETWYHHBI
OKa)XeTCsl MPUHAIIekKAIMM TpoMexyTKy (-1; 1) u aucnepcuto D(X).



Pemenue:
BeposiTHOCTE TOTO, YTO CllydaifHas BeaM4rHA X CMOXKET NMPHUHATH 3HAYCHHE, HAXOMISIICECs

Mexay -1 51 1 HaxOIWUTCS  4epes IUIOTHOCTb  BEPOSTHOCTH o dopmyue:
p Tox? —x* 1
P(—1<X<1)=jf(x)dx=j = =—=0.0625 .
4.dx 8 16

-1 -1

3amgaua Ne5

BeposiTHOCTE TOr0, UTO Ca)keHell BUIIHM NpuxuBercs, paBHa 0,9. [ToueMy Henb3si IpUMEHUTh
HepaBeHCTBO YeObllieBa Ui OLEHKH BEPOSITHOCTH TOro, 4ro cpead 2000 mocakeHHBIX Ca)KEHLEB
YUCJI0 NPWKUBIIMXCA Oyner 3akiatodeHo B rpaHunax orl850 no 19007 Kak Hy)XHO M3MEHMTH JIEBYIO
rpaHuily, 4ToObl IpUMEHEHHe HepaBeHcTBa YeOblmeBa cTajllo BO3MOXXHBIM? PemuThs 3amauy mnpu
COOTBETCTBYIOILIEM U3MEHEHUU JIEBON TPAHUIIBL.

Pemenne:

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

D (X)

> 9
&

P(|X—m(X)|<6)21— JUIsL JIF000T0 & > 0.

B 3amaue mano n=2000, p=0.9, Maremarnueckoe OXHMJIAHHE 4YKCJIa HECTAHIAPTHBIX JETaJICH
M(X)=n*p=1800. HepaBerctBo YeOnIiieBa OllEHUBACT BEPOSITHOCTh NONafaHus X B CAMMETPUYCCKHUI
MHTEpBaJl, I03TOMY YTOOBI €r0 NPUMEHMTH, CIEIyeT 3a/JaTh CUMMETPUYECKUN HHTepBaji. BeiOupaem
untepBan(1700; 1900)- 370 MHTEpBaN CHUMMETPUYHBIM OTHOCHUTEIBHO MATEMATUYECKOTO OXKUAAHUS
M(X)=1800, IIpumensem HepaBencTBO YeObimeBa, & =100, D(X)=n*p*(1-p)=180. Iloxy4aem

180
P(|X —1800 | <100 )>1-———=10.018 .
10000

5.2. TunoBoe MHAMBUAYAJIbHOE IOMAIIIHEE 3aJaHUE

3agaua 1. B ypHe 26 Oenbix mapoB 1 6 yepHbIX mapoB. HaliTu BEpoATHOCTD, YTO:
A) BeITanuim Oeblii map;

b) BeITamunm 2 Genbix mapa;

3agava 2. [Ipu noMemieHuu B ypHy TIATEIbHO NepeMenIanHblX 44 mapoB (13 Hux 11 Gensbix,
OCTaJIbHBIC YEPHBIC) OJMH IIap HEU3BECTHOTO IBETa 3aTepsiics. M3 ocTaBmuxcs B ypHe 43 mapoB
HayJady BBIHUMAIOT OAMH 11ap. KakoBa BeposTHOCTb, UTO BBIHYTHIN 1Iap OKa)keTcst OenbiM?

3agaua 3. BeposTHOCTb nomnagaHus B 11eJIb IPH Kax10M BeicTpene paBHa 0,24. Haiitu
BEPOSATHOCTH TOMNAJAaHUs B II€JIb ABYX IYJIb U OoJee, eciii yucio BeicTpenos pasHo 3000.

3anaua 4. Cnyyaitnas BenuurHa X 3a/1aHa psiIOM paclpeieseHus
X 1 2 3 4 5
Pi 1/30 2/30 3/30 A/30 1/30

A) OIIpENENINTh KOHCTAaHTY A;
b) HaiiTu MaTemMaTH4ecKkoe OXHIaHUE U AUCTIEPCHIO CIydaiiHOH BenIuyuHbl X.

Pemenne.
3anaua 1.
I/ICHOHL3yeM KJIACCUYCCKOC ONPCACIICHUC BEPOATHOCTHU, I'IC M - Y1 CJI0 UCXOZ0B,
6HaFOHpI/I5ITCTBy}0HII/IX OcyHIeCTBHeHI/HO CO6BITI/I5I, a N - YUCJIO BCEX BO3MOKHBIX NUCXOO0B.
A) n=26+6=32 -cnocobos BbTALMTE OAWH WEPD K3 KMeRWMxea 32,

M =20 -cnocoBoB BRITAKMTE OaMH Benblid Wap, No3aToMy 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 BeITAWKMTE ABa BensIX Wapa, N03TOMY Be POATHOCTL
325
P= =1, 6552.
496
3axaua 2.

BBenem monHyto rpymiry rumnortes:
H1 = (IToTtepsuics 6enbrit map),
H2 = (IloTepsisicst YepHbIH map),
10 YCJIOBMIO 3TH THIIOTE3bI paBHOBEPOATHEI, TOo ecth P(H1) =P(H2) = 1/2 =0,5.
ITo runote3e H1 B ypre octanercs 10 6enbix u 33 "epHBIX, Mo THNoTe3e H2 B ypHE ocTanercs
11
OenbIx 1 32 YepHBIX mIapa.
Beenem cobbiTue A = (BoinyThlii 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 bepHyim (cxeMy He3aBUCHMBIX UCTIBITAHHI) C TapamMeTpamMu N =
3000,p=0,24,q=1-p =0,76. Tak kak h = 3000 mocraro4HO 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}=

3anaua 4.Haiinem KOHCTaHTY A U3 yCIIOBHS, YTO CyMMa BCEX BEPOATHOCTEH JOJDKHA
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 oKugaHHe U JUCIEPCUIO CITyYaiiHON BeTUYHHBI 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.
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5.3. Bonipochl Kk 3K3aMeHy
KombunaTopuka, 3a71auu KOMOMHATOPUKH. [IpaBuiio CyMMBI U IPOU3BEICHUS.
OcHoBHBIE KOMOMHaTOpHBIE (OopMyJbl A coeAuHeHuil. [IpuMeHeHHe KOMOWHATOPHUKHM IpH
BBIYMCIICHUH BEPOATHOCTEH.
[loHATHE cTOXacTUYECKOro OmblTa M ciydailHoro coObiTvs. Knaccudukanus coObrtuit. Ilonnas
rpymnmna coobiTuii. 300paxenue coobiTHil. Oniepariy Hax COOBITUSIMH.
Knaccndeckoe onpezeneHue BEpOATHOCTH C1y4ailHOro coObITUsl. CBONCTBA BEPOSTHOCTH.
OTHocHTeNbHAS YaCTOTA CIIy4allHOTO COOBITUS U €€ cBolcTBa. CTaTUCTUYECKAs! BEPOSTHOCTD.
I'eomerprueckue BeposTHOCTH. [IpuMepsl.
Teopema crokeHus! BEpOSATHOCTEH HECOBMECTHBIX COOBITHIA, €€ CIIEACTBHSIL.
HezaBucumble coObiTus. Teopema yMHOXKEHHS BEpOSTHOCTEH HE3aBUCUMBIX COOBITHH, ee
CJIEJICTBHSL.
3aBUcUMBIE COOBITHS. YCIOBHAas BEPOSATHOCTb. TeopemMa yMHOKEHHS BEpPOATHOCTEH 3aBHCHUMBIX
COOBITHH.
Teopema crnoxeHus BepOATHOCTEH COBMECTHBIX COOBITUM U €€ CIIeICTBUSL.
dopMyita oaHOM BEpoATHOCTU. BepositHocTr runore3. @opmyiisl baiieca.
IloBropHble He3zaBHUcUMBIE ucnbiTaHusa. Cxema bepHyman u ¢opmyna bepuymmu. dopmyna
Ilyaccona.
[Ipocreiimmii moTok codbIThi. JIoOkabHast 1 MHTETpaJIbHAs TeopeMbl Jlamaca.
[lonsATHe cityqailiHOW BeNWYMHBI. BUabl ciydalHbIX BEIWYUH. JIMCKpPETHBIE CIIy4aiiHble BEIMYHMHBI
(ACB). 3akon pacnpenenenus JICB.
bunomuHanbHOE U MyacCOHOBCKOE pacnpenenenus BepostHocrei ICB.
Onepamun  Haxg JICB. YucnoBble XapakTEpUCTHKHU CIIy4allHBIX BeIMYMH. MaTemaTudyeckoe
oxkunanue [ICB, ero BeposiTHOCTHBIN CMBICI U €r0 CBOMCTBA.
Hucnepcuss u cpenHee kBaapatudeckoe oTkioHeHue JICB u ux cBoiictBa. CBsI3p 4MCIIOBBIX
XapaKTepUCTHUK  CPEAHEro  apu(pMETHUYECKOr0  B3aWMHO-HE3aBUCUMBIX M OJMHAKOBO
pacnpezneneHHbix JICB ¢ 4ncIoBbIMU XapaKTEPUCTUKAMU KaKJIOW U3 HUX.
JlononHuTenbHbIE YncaoBble XapakTepuctuku JICB.
WuTerpanbHas GyHKIMS pacipeesieHus] BEpOATHOCTEH cy4aiiHOM BETMYMHBI U €€ CBOMCTBA.
HenpepriBable cinyuvaiinble BenuuuHbl (HCB). [uddepenumanbHas (yHKuus pacnpeneneHus
BeposaTHocTe HCB, ee BEpOSITHOCTHBIN CMBICT M CBOMCTBA.
UYucnossle xapakrepuctuku HCB.
PaBHOMepHOE pacnipenenenue BepostHocTeil HCB.
[TokazatenpHoOe pacnpenenenue BepositnocTeit HCB. dyHkius Hage)XHOCTH.
IlokazarenpHbli  3aKOH HaaeXHOCTH. HopmupoBaHHOE ¥ HOPMAJIbHOE  paclpeAeiIcHUs
BeposatHocteit HCB.
BepositHocTs monananus HopmanbHo HCB B 3amanHblld mHTepBad. BeluucieHue BEepOATHOCTH
3a/IaHHOTO OTKJIOHEHUSI HOPMAJIBHOM CIIy4allHOM BEJIMYHHBI.
IIpaBuio Tpex curm.
Pacnipenenenune Bepostaocteii HCB «Xwu-kBagpary, pacnpenenenue CTbrofeHTa, pacrpeaesieHue
Oumepa — CHenexopa.
HepasencrBa MapkoBa 1 UeObIéBa.
Teopema UeOriieBa 1 ee 3HaUYCHHUE AJISI IPAKTUKH.
Teopema bepnyiu.
MaremaTtuueckasi CTaTUCTHKA, €€ IPEMET, METOIbI U 3aJ1a4H.
OcHOBHbIE KaTeropuu CTaTUCTHKU. CTaTUCTHYECKOE HaONIO/IEHHEe, €ro OpraHu3alus M JTalbl.
I'pynnupoBka. Bujbsl rpynnupoBoK.
®opMmbl, BUABI U CIOCOOBI CTATUCTUYECKOT0 HAOIOIEHUSI.
CraTtuctuyeckre TaOIUIbl U MPaBUIIa UX TOCTPOCHUs. M3MepeHHs 1 IKaJbl.
I'enepanbHas 1 BbIOOpOYHAst COBOKYNMHOCTH. Bunbl BeIOopok. Crioco6sl oTOOpa.
Bapuanumonnsiii psa. Cratuctudeckoe pacrpeneneHue BbIOOpkH. OCHOBHBIE XapaKTEPUCTHKU
BAPUALIMOHHOTI'O psija.
CriocoObl  3amucH  3HAYEHUH HCCIIEAyeMOro Tpu3Haka. MX OCHOBHBIE XapaKTEPUCTHKH.
I'paduueckue n3o0paskeHus pacrpeesICHHs] CITy9aifHOW BEIMYHHBI.
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BriGopounast ¢yHkius pacnpenencHus. CBsi3b SMIUPHYECKOW W TEOPETUUECKOH (PyHKIIHIA
pacrpeneneHus.

CratucTudecKkue BEIWYMHBI M MX TIOKa3arenu. AOCOMIOTHBIE M OTHOCUTEIbHBIC BEJIWYHMHBI.
anexcel.

Bunsl cpenaux BenmumH. Cpenusisi apudmeTnyeckas ¥ IpaBuia ee BeluMcieHus. Mcmonb3oBanue
CcpeaHel reoMeTpUYecKoil B cratucTuke. [Ipumenenne cpeaHeil XpoHOJIOTHYECKOM.

OCHOBHBIE THUIIBI PAaCIpENEICHUM [1.C.B.

OCHOBHBIE TUPBI paclpeieICHUI H.C.B.

[loHsiTHE CTATUCTHMYECKUX OLICHOK IapaMeTpPOB pacupeleieHus. TouedyHble CTaTUCTUYECKUE
OLICHKH, BUJIbI U TPEOOBAHMUSI, IPEABABIIIEMbIC K HUM.

I'enepanbhas u BeIOOpouHas cpennue. OneHKa reHepaTbHON CpeTHel TT0 BRIOOPOYHON CpeTHEH.
['enepasibHas U BEIOOpOYHAS JUCHIEPCUU U CPEAHUE KBaIpaTHUECKUE OTKIOHEHHS (C.K.0.).

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

OCHOBHBIE U JIONIOJIHUTEIIbHBIE XaPAKTEPUCTUKU BapUALMOHHOTO PAJIA.

HHTepBaibHbIE OLIEHKH NIapaMEeTPOB pacIpeieeH s], UX TOYHOCTh U HAaJIeXKHOCTh. JloBEpUTENIbHbIE
WHTEPBAJIBbI.

JloBepuTelbHbIE ~ MHTEpPBaJbl S  OLIEHKM  MaTeMaTH4eCKOro  OXXKMJAHUS  HOPMAaJIbHO
pacrpeeseHHOro npu3Haka X mpu U3BECTHOM U HEU3BECTHOM C.K.0. G(X).

JloBepuTeNbHbIE MHTEPBAJIbl JUIsl OLIEHKU C.K.0. HOPMaJbHOTO pacrpeaeneHus. lcnonab3oBaHue
JIOBEPUTENIbHBIX MHTEPBAJIOB IPU OLEHKE HCTUHHOIO 3HAYEHUS HM3MEPSEMOI BEIMYMHBI U IpU
OLICHKE TOYHOCTH U3MEPEHUH.

Bunbl 3aBucuMocTell MEXIy CIy4allHBIMM BEJIMYMHAMHU. 3aJaud TEOPUU  KOPPEIIALMH.
Koppensaunonnas 3aBUCUMOCTb.

OYHKIUS PErpPECCUU U JTMHUSL PETPECCUMN.

Br16opounbii KOXQPHUIMEHT KOpPPENSINH, €ro CBoWcTBAa W BbuucieHue. [Ipocteiimme ciaydyan
KPUBOJIMHEWHON KOPPEISLIUH.

[TonsiTue 0 MHOXKECTBEHHOM Koppensuuu. [[oHsTHE 0 paHTOBOM KOPPEISIIUH.

[TonsiTHe cTaTucTUYECKOM TUMIOTE3bl. Buabl cratucTuueckux rumnote3. Omubku, Aomyckaemble pu
CTaTUCTUYECKOMN IIPOBEPKE CTATUCTUUECKUX TUIIOTES.

CraTtuctuueckuii KpuTepuil mpoBepkd runore3bl. OOnacTh NpUHATHS TUNOTe3bl. Kputuueckas
00J1aCTh, KpUTHUECKHE TOUKU. BUbl kKpuTHueckux obnacTeil.

OTpIcKaHME KPUTUYECKOM o0nacTh M KpUTUYECKUX To4yeK. MomHocTh kpurepus. Kpurepuu
cornacus. Kpurepnii cornacus Iupcona. Kpurepuii cornacus Konmoroposa.



