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2. IlepevyeHb KOMMeETEHIIUIA

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




3. Kpurepun u nokasarejiv OlleHUBAHUS KOMIIETeHIINI HA Pa3JIMYHBIX 3Tanax ux ¢popMupoBaHus

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, MpPaBUJ, OCHOBHBIX CBOICTB,
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,
MOTepsl PELICHUS YPaBHEHHUSI UM COXPAaHEHUE 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 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 nomxHO 6a3upoBaThesi Ha 3HAHUSAX TEOPETUUECKUX M METOJNYECKUX BOTPOCAX JUCIUILIMHBI « 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 MX MPAKTUYECKUM MPUMEHEHHEM, CIIOCOOHOCTh CAMOCTOSTENBHO
(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 KOHTPOJIbHbIEC 33/IaHUSI M MeTOAMYECKHE MAaTepHAaJIbl, ONpeaesouue
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 xopoOkwu, B KOTOpoH 15 CHHUX M 5 KPacHBIX CTEP)KHEH JJIs aBTOPYUYKH, HAy/1adyy BEIHUMAIOT
CTep)KEHb, (PUKCHPYIOT €ro HBET M BO3BpAIAIOT 00paTHO B KOpoOky. [locime storo Haymauy
OJIHOBPEMEHHO H3BJIEKAIOT JBa cTepykHs. HaiiTu BEpOSTHOCTH TOro, 4TO 3a 00a pa3a M3BJICKIH JIBa
KPaCHBIX CTEPXKHSI.

3agaua Ne2

[To craructuueckum naHHbIM, B 20 % ciiyuaeB KOMMEpUecKOMY OaHKy YAaeTcsl NMpHUBICYb
UMEIOLIUXCA y HaceleHus coOepexeHus. HaillTu BepoOATHOCTb TOro, YTO CpPedM HACEIeHUs JaHHOTO
OKpyra 4ucleHHOCThIO 1500 uenoBeKk Moy TpaK[aH, KENAloMUX BIOXKHTH CBOM COEpEeKEHUs B
KOMMEPYECKHI OaHK, OTKIIOHUTCS OT YKa3aHHOH BeposTHOCTH He Oosiee yem Ha 0,03 ( mo abGcomoTHON
BEIIMYMHE).

3amaua Ne3

B xopobke u3 10 neraneir -6 oxpameHHbIX. COCTaBUTH 3aKOH pacIpeeieHMs CllydallHON
BenMUMHbI X — 4YHClia OKpAIICHHBIX JeTaliell cpelud TpeX H3BJICUEHHBIX, €CIIM MOCIEe pPerucTpaiuu
Hanuuus ( WK OTCYTCTBHSI) OKPAIIEHHOCTH O4YEpPEIHON U3BJICUEHHOM I€Taly MOCIEHss BO3BpAIaeTCs
HazaJ B KOpoOKy. Haiitu marematnyeckoe OXKuIaHHE, NUCIEPCUIO U (PYHKIHIO pacIlpenesieHus 3Toi
CIIy4ailHOM BEJIUYUHBI.

3amaua Neq

[110THOCTH BEpOSITHOCTH CIIY4aHOW BEIMYUHBI X UMEET BUJL:

3

X
— -2<x<0
(D(X): 4 npu X

0—6 — ocmanvrvix — capyuasx

Haiitn BEpOSATHOCTH TOTO, YTO B HEKOTOPOM MCIBITAHWH 3HAYECHHME dTOM CIIY4alHOW BEIIMYMHBI
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 YeObImeBa i OIEHKH BEPOSTHOCTH Toro, yto cpeau 2000 mocakeHHBIX CaKCHIIEB
YUCIIO0 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
CTepXKEHb, (UKCUPYIOT €ro ILBET U BO3BpallalT o0paTHO B KopoOky. Ilocnme storo Haynmauy
OJTHOBPEMEHHO H3BJIEKAIOT JIBa CTep)kKHA. HaliTu BeposTHOCTH TOro, 4To 3a 00a paza M3BIEKIM JBa
KPaCHBIX CTEPXKHSI.

Pemenne:

O003HaYMM BO3MOXKHBIE COOBITUSI: A - BBIHUMAIOT KPacCHbIM CTEpP)KEHb NPH MEPBOM U3BITUH,

coObITHE B, - BBIHMMAOT CHHUI CTEpXKEHb NPU MEPBOM HU3BIATHUU; cOObITHE A,A, - BBIHUMAIOT J[Ba
KPACHBIX CTEPKHs IPH BTOPOM M3bATHH, coObITHE A,B, + B,A, - BBIHUMAIOT OJMH KPacCHbIH CTEPKEHb
IpU BTOPOM U3BATUH, coObiTue B,B, BBIHUMAIOT [Ba KpAaCHBIX CTEPXKHS NPH BTOPOM H3BATHUH,

coobiTue C —3a 00a pa3za 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 % ciiyuaeB KOMMepuecKoMy OaHKy yAaeTcsl NMpHUBJIEYb
UMEIoIINXCca y HaceleHus cOepexeHus. HallTH BEpOSTHOCTb TOrO, YTO CPElM HACENEHUs JaHHOI'O
OKpyra 4ucieHHOCThI0 1500 denoBeK IO TIpa)iaH, MXENAIOMIMX BIIOKUTh CBOM COEpPEKEHUS B
KOMMEpYECKH 0aHK, OTKJIOHHUTCS OT YKa3aHHOUM BeposTHOCTH He Oosiee yem Ha 0,03 (mo abcomoTHOM
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 ( WK OTCYTCTBHS) OKPAIICHHOCTH OYepeIHON M3BJICUCHHOMN AETalu MOCIeIHAS BO3BpallaeTcs
HazaJ B KOpoOKy. Hailtu maremartnyeckoe OKuJaHHUE, AUCIEPCUIO U (PYHKIHIO paclpeaeseHus] dTou
CIIy4YailiHOU BEJIMYUHBI.

Pemenue:

Bennunna X mpunumaer 3nauenue 0, 1, 2, 3. BepositTHocTH paccuuThiBaeM Mo (opmyne
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 ISl CTydYailHON BETUIMHBI 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 MpUHAIIekKAIMM TpoMexyTKy (-1; 1) u nucnepcuto D(X).



Pemrenne:
BeposiTHOCTE TOTO, YTO CiydaifHas BeaMYMHA X CMOXKET TMPHUHATH 3HAYCHHE, HAXOMISIICECs

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

BeposiTHOCTH TOrO, YTO CaskeHell BUILIHU MpuxuBeTcs, paBHa 0,9. [louemy Henb3si MIPUMEHUTH
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
IpaHMIly, 4TOOBI NMPUMEHEHHE HepaBeHCTBa UYeObllmeBa cTajgo BO3MOXKHBIM? Pemmth 3amady mnpu
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 3amaue mano n=2000, p=0.9, Maremarnueckoe OXHJIAaHWE YKCJIa HECTAHAAPTHBIX JCTAJICH
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 MHTEpBaN CHUMMETPUYHBIM OTHOCHUTENIBHO MAaTEMATUYECKOTO OXHUIAAHUS
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

3agaua 1. B ypHe 26 Oenbix mapoB 1 6 yepHbIX mapoB. HallTh BEpOsATHOCTb, YTO:
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
HayJady BBIHUMAIOT OAMH 11ap. KakoBa BepoSTHOCTb, UTO BBIHYTHIN IIap OKa)keTcst OenbIiM?

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 BenuurHa X 3a/1aHa psiIOM paclpeieseHus
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 KIacCU4eCKOe ONPEIEIIEHUE BEPOATHOCTH, TA€ M - YKCIIO UCXO/IOB,
6HaFOHpI/I$ITCTBy10HII/IX OCYIIIeCTBJ'IeHI/IIO CO6BITI/I$I, a N - YUCJIO BCEX BO3MOKHBIX NUCXOO0B.

A) n=26+6=32 -cnocobos BbTALMTE OAWH WEPD K3 KMeRWMxea 32,
=20 -cnocoBoB BRITAWWTE OAMH Bensli Wap, NO3TOMY BEPOATHOCTE
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, 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, 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 = (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 bepHyIm (cxeMy He3aBUCHMBIX UCTIBITAHHI) C TapamMeTpamMu 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 yCJIOBHS, YTO CyMMa BCEX BEPOSTHOCTEH 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 oXKugaHHe U JUCIEPCUIO CITydailHON 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, 3agaun kKoMOMHAaTOPUKH. [IpaBUiIo CyMMBI U IPOU3BEICHUSL.
OcHOBHBIE KOMOMHATOpHBIE (OpMyabl A coeAuHeHuil. [IprMeHeHHMe KOMOMHATOPHKH IpH
BBIYMCIICHUH BEPOATHOCTEH.
[lonATHe croxacTU4ecKoro omelta M ciydaiiHoro coObiTvs. Knaccupukanus coObrtuid. Ilonnas
rpymnmna coobiTuii. 300paxenue coobiTHil. Oniepariy Hax COOBITUSIMH.
Knaccndeckoe onpezeneHue BEpOATHOCTH CIyd4aifHOro coObITUs. CBONCTBA BEPOSTHOCTH.
OTHocHTeNbHAS YaCTOTA CIIy4allHOTO COOBITUS U €€ cBOMCTBa. CTaTuCcTUYECKasi BEPOSTHOCTD.
I'eomerprueckue BeposTHOCTH. [IpuMepsl.
Teopema crokeHus! BEpOSATHOCTEH HECOBMECTHBIX COOBITHIA, €€ CIIEACTBHSI.
HezaBucumble coObiTus. Teopema yMHOXKEHHS BEpOSTHOCTEH HE3aBUCHMBIX COOBITHH, ee
CJIEJICTBUSL.
3aBUcUMBIE COOBITHS. YCIOBHAas BEPOSATHOCTb. TeopemMa yMHOMKEHHS BEpPOATHOCTEH 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. JIOkabHast 1 MHTETpaJIbHAs TeopeMbl Jlamaca.
[lonsATHe citydaliHOW BeNWYMHBI. BUabl cilydaliHbIX BEJIWYUH. JIMCKpPETHBIE CIIy4aiiHbIE BEIMYHHBI
(ACB). 3akon pacnpenenenus JICB.
bunomuHanbHOE U MyacCOHOBCKOE pacnpenenenus Beposataocreid ICB.
Onepamun  Haxg JICB. YucnoBble XapakTEpUCTHKU CIIy4dailHBIX BEIMYMH. MaTemaTudyeckoe
oxkunanue [{CB, ero BeposiTHOCTHBIN CMBICI U €r0 CBOMCTBA.
Hucnepcuss u cpenHee kBaaparudeckoe oTkinoHeHue JICB u ux cBoiictBa. CBs3b YHMCIIOBBIX
XapaKTepUCTHUK  CpPEAHEro  apu(pMETHUYECKOr0  B3aMMHO-HE3aBUCUMBIX M OJMHAKOBO
pacnpezneneHHbix JICB ¢ 4ncIoBbIMU XapaKTEPUCTUKAMU KaKJIOW U3 HUX.
JlononHuTenbHbIE YncaoBble Xapakrepuctuku JJCB.
WuTerpanbHas GyHKIMA pacipeesieHusl BEpOATHOCTEH ci1y4aiiHOM BETMYMHBI U €€ CBOMCTBA.
HenpepriBable cinyuvaiinble BenuuuHbl (HCB). [uddepenumanbHas (yHKuus pacnpeneneHus
BeposaTHocTe HCB, ee BEpOSITHOCTHBIN CMBICI M CBOMCTBA.
UYucnossle xapakrepuctuku HCB.
PaBHOMepHOE pacnipenenenue BepostHocTeit HCB.
[TokazatenpHOe pacnpenenenue BepositHocTeit HCB. dynkius Hage)XKHOCTH.
IlokazarenpHbli  3aKOH HaaeXHOCTH. HopmupoBaHHOE ¥ HOPMAJIbHOE  paclpeAeiIcHUs
BeposaTHocteil HCB.
BepositHocTs monananus HopmanbHoi HCB B 3amanHblid mHTepBai. BeluucieHue BepOATHOCTH
3a/IaHHOTO OTKJIOHEHUSI HOPMAJIBHOM CIIy4allHOM BEJIMYHHBI.
IIpaBuio Tpex curm.
Pacnipenenenune Bepostaoctei HCB «Xwu-kBagpary, pacnpenenenue CTbrOfeHTa, paclpeaesieHne
Oumepa — CHenexopa.
Hepasencrsa MapkoBa u UeObIéna.
Teopema UeOriieBa 1 ee 3HaUYCHHUE AJISI IPAKTUKH.
Teopema bepnyiu.
MaremaTtnueckasi CTaTUCTHKA, €€ IPEIMET, METOJIbI U 3aJ1a4H.
OcHOBHbIE KaTeropuu cTaTUCTHKU. CTaTUCTHUECKOE HaONIO/IEHHEe, €ro OpraHu3alys M JTarbl.
I'pynnupoBka. Bujbsl rpynnupoBoK.
®opMmbl, BUABI U CIOCOOBI CTATUCTUUECKOTO HAOIIOIEHUSI.
CraTtuctuyeckre TaOIUIbl U paBUIIa UX TMOCTPOeHUs. M3MepeHus U mKaibl.
I'enepanbHas 1 BbIOOpOYHAst COBOKYMHOCTH. Bunbl BoIOopok. Crioco6sl oTOOpa.
Bapuanmonnsiii paa. Cratuctudeckoe pacripeneneHue BbIOOpKH. OCHOBHBIE XapaKTEPUCTHKH
BAPUALIMOHHOTI'O psija.
CriocoObl  3amucH  3HAYEHUH HCCIEAyeMOro Tpu3Haka. MX OCHOBHBIE XapaKTEPUCTHKH.
I'paduueckue n3o0paskeHus pacrpeesICHHs] CITy9aifHOW BEIMYHHBI.
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BriGopounast ¢ynkuus pacnpeneneHus. CBs3p SMIMPHUECKOM U TEOPETUUECKOH (QYyHKUUI
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 cpenHeil XpoHOJIOTHYECKOM.

OCHOBHBIE THUIIBI PAaCIpENEICHUM [1.C.B.

OCHOBHBIE TUPBI paclpeieICHUI H.C.B.

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

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

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

OCHOBHBIE U JIONIOJIHUTEIbHBIE XaPAKTEPUCTUKU BapUALMOHHOTO 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. HOPMAaJbHOTO pacrpenaeneHus. lcnonab3oBanue
JIOBEPUTENIbHBIX MHTEPBAJIOB IPU OLEHKE HCTUHHOIO 3HAYEHUs HU3MEPSIEMON BEIMYMHBI U IpU
OLICHKE TOYHOCTH U3MEPEHUM.

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

OYHKIUS PErpPECCUU U JTMHUSL PETPECCUMN.

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

[TonsiTue 0 MHOXKECTBEHHOM Koppensuuu. [[oHsITHE 0 paHTOBOM KOPPEISIUU.

[TonsiTHe crarucTudeckoii TUnoTe3sl. Buabl cratuctuyeckux runote3. Ommoku, AomycKaemble Mpu
CTaTUCTUYECKOMN MPOBEPKE CTATUCTUUECKUX TUIIOTES.

Cratuctuueckuii KpuTepui mnpoBepku rumnore3bl. OOnacTe npuHATHA TUNoTe3bl. KpuTuueckas
00J1aCTh, KpUTHUECKHE TOYKU. Bubl kputHueckux obnacreil.

OTpIcKaHMEe KPUTUYECKOM oO0nacT M KpUTHYECKUX Touyek. MomHocTh kpurepus. Kpurepuu
cornacus. Kpurepnii cornacus Iupcona. Kpurepuii cornacus Konmoroposa.



