Ipunaoxenne 2 k PIIJL

Teopusi BepoSITHOCTH U MaTeMaTH4YeCKas CTATHCTHKA
09.03.01 UndopMaTika U BLIYMCIUTEILHAST TEXHUKA
HANIPABJIEHHOCTH (PO HIIb)

TexHosiornu pa3padoTK BeO-NMPUI0KEHUN
®opMma 00yueHNs — OUHASA

TI'ox naGopa — 2023

OLIEHOYHBIE CPEJICTBA JJIsI NPOBEJAEHUS ITPOMEKYTOYHOI ATTECTALIAMN
OBYYAIOIUXCS MO JUCHUILIMHE (MOJY.JIIO)

1. Obwue cBepeHnA

1. | Kadenpa Matematuky, GU3NKKA U HHPOPMALMOHHBIX TEXHOJIOTHI

2. | HampaBnenue noAroToBKU 09.03.01 MndopmaTuka v BEIYUCIUTENbHAS TEXHUKA

3. | HanpaBneHHocTs (mpodhuiib) TexHoa0rnu pa3padOTKH BEO-TIPHUITIOKCHHUI

4. | IncummnHa (MOIYIIb) b51.0.13.04 Teopus BeposITHOCTEH U MaTeMaTHIeCKasl CTATHCTHKA
5. | ®opma o0yueHus OuHas

6. | 'ox HaGopa 2023
2. lMepeyeHb KOMNETEHLM

OIIK-1: CrocobeH MNpUMEHSATh ECTECTBEHHOHAYYHbIE M OOIIEMH)KEHEPHBIC 3HAHUS, METOMbI

MaTeMAaTHUYCCKOIro aHajinu3a

n MOACIUPOBAHHA, TCOPETHUYCCKOI0O MW  OKCIICPHUMCEHTAIIBHOI'O

WCCJICIOBAHMSI B MPO(ECCHOHAIBHON NeATEeIbHOCTH




3. Kputepuu u noxka3artejiu OLleHMBAHUS KOMIIETeHIHII HA Pa3IM4YHBIX ITanax ux ¢GopMHUpPoOBaAHUSA

Jtan popMupoBaHUsI

KpnTeplm M NMOKa3aTeJu OLEHUBAHUS KOMIETEeHIH

(I)OprI KOHTPOJIA

KOMIeTeHIH ®opmupyemast
copMUpOBaAHHOCTH
(pa3neJibl, TEMbI KOMIIETeHL U 3HaTh: Ymers: Baapers: .
KOMIeTeHIn i
JMCUMILTHHBI)
- TIOHATHSA M YTBEP)KICHUS,
BXOZAIINE B COJCPKaHNE
Teopus BeposTHOCTEH OIIK-1 AUCLHIUIMHEL,
JIOKa3aTeIbCTBA TEOPEM.
-(opmanbHO CTaBUTH 3aJa4H
B wactHOCTH, 3HATH MOHATHSA: o
OTIpeIeTICHNS BEPOSITHOCTEH,
BEPOSITHOCTH (KJIacCHYecKast
IIPOBOJUTH UCCIIEAOBAHMsI, CBI3aHHBIC
U CTaTHCTUYECKas),
C OCHOBHBIMHU HOHSATHUSIMU;
pacripeiesieHie BepOsSATHOCTH
- IPUMEHSTH METOJIbI 00pabOTKU
U €TO XapaKTEePUCTUKH, .
N . Ppe3ysbTaToB HAOMIOJICHU, pelaTh
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- CTPOUTH MaTEMAaTHUECKUE MOJIEIIN
BBIOOPOYHEBIE
3aj71a4, IPUBOANTH UX K HY’)KHOMY
XapaKTEePUCTHKH, BHT
BapUAIMOHHBIN Pz, Y . o
- pemraTth Kelc — 3aJaHui
TIOPSAKOBBIE CTATUCTHUKH,
MIPUKIIAQJAHOTO COJEPHKAHNUS;
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1. KoHTponbHas pabota

BaJjubl Kpurtepuu onenuBanus

3 KOHTpOJIbHAsl paboTa BBITIOJIHEHA ITOJTHOCTBIO, B PELICHHH HET MaTeMaTHIECKUX OMINO0K

(BO3MOHA OJiHa HETOUYHOCTb, OMMCKA, HE SIBJISAIOLIASICS CIEACTBIEM HEIIOHUMAHHsl MaTepHasa)
KOHTpOJIbHAsI pa00Ta BBIMIOJIHEHA TTOJTHOCTHI0, HO 000CHOBAHMS 1IATOB PEIICHHS
6 HEJOCTaTOYHBI, JOIYyIeHa OJHa HerpyOas omubKa Wi ABa-TPU HEJ0YeTa B BBIKIAAKAX HIH
rpajuKax, €CIM 3TH BUABI pabOTHI HE SIBISUIICH CIIEIMAIbHBIM 00BEKTOM IIPOBEPKU
CTYZIEHT JIOITycTHII OoJiee OgHON Tpy0oii ommOKH MK Oosiee IBYX-TPEX HEAOUETOB B

4 BBIKJIAJIKAX ¥ rpadukax, HO CTYAEHT BiajieeT 00s13aTeIbHBIMI YMEHHAMH I10 TIPOBEPSIEMOI
TEME.

0 CTYJICHT T0Ka3aJl OJHOEe OTCYTCTBUE 00s13aTeIbHBIX 3HAHUH M YMEHHUH 110 IPOBEPSIEMOI TeMe

IIpumeuanwue:

K rpyObIM ommOkaM OTHOCSTCS HE3HAHUE CTYACHTOM (DOpMYyII, TIPaBHII, OCHOBHBIX CBOWCTB,
TEOPEM M HEYMEHHE UX NPUMEHATb, HE3HAHUE MPUEMOB PEIICHUS 3a7a4, & TaKKE BBIYUCIUTEIbHBIC
OIIMOKH, €CITH OHU HE SIBJISIFOTCS OMUCKOH.

K HerpyOpiM ommbKkamM OTHOCSTCS BHIYMCIUTENbHbBIE OIIUOKHU, €CIIM OHU SIBIISIFOTCS OTMHMCKOM,
MOTEPS PEUICHUS YPABHEHUS WJIA COXPAHEHUE B OTBETE MMOCTOPOHHETO KOPHS.

K Henouyeram oTHOCATCS HEPAIMOHAIBHOE PELIEHUE, OIMCKU, HEAOCTATOYHOCTh UJIM OTCYTCTBHE
MOsICHEHNH, 000CHOBAHUM B PEIICHUH 3aJaHUsI.

2. WHamBuayanbHoe aomaluHee 3agaHue (M43)

Bajabt XapakTepucTHKA HHAHBHAYAJTbHOIO0 JOMAIIHEr0 3a1aHHUSA

YpoBeHb pacueTHO-TpadhUIecKoi paboTHl OTBEUACT BCEM TPEOOBAHUSAM, MPEIBIBIICMBIM K
BeimoHeHno MJI3, Teopernyeckoe copepkanue pazjena AUCHUIUIMHEI « TeopHs BepOSITHOCTH U

4 MaTeMaTHyuecKas CTaTHCTHKa» OCBOEHO MOJHOCTBIO, HEOOXOIMMBIE NIPAKTHUECKHE HAaBBIKK PAOOTHI C
OCBOCHHBIM MaTepHaIoM c(hOpMHUPOBaHbI, BCE NPEIYCMOTPEHHBIE MPOrPaMMOil 00yUeHHsI 3a/laHus
W13 BeImoIHEHBI 0€3 3aMeYaHui.

YpoBeHb pacueTHO-rpauIecKoil paboTHI OTBEYaET BCeM TPEOOBAHUSAM, MIPEABIBISEMBIM K
BhImotHeHNI0 V13, TeopeTryeckoe copepikaHue pa3iena AUCIUILIHHEI « Teoprs BeposSTHOCTH U

3 MaTeMaTHYECKasl CTATICTUKA» OCBOCHO MMOJHOCTHIO, TIPH 3TOM HEKOTOPBIC IPAKTUICCKUE HABBIKHI
paboTHI C OCBOEHHBIM MaTepraoM c(hOpMHUPOBAHBI HEAOCTATOYHO, HO BCE TPEIYCMOTPEHHbBIE
nporpaMmoii o0yueHus 3ananus 1/13 BbIIOTHEHBI, HEKOTOPbIE U3 HUX COJIEPKAT HErpyOble OMIMOKH.
YpoBeHb pacdeTHO-TpaduuecKkoil paboThl HE 0TBEYAET OOJBIIMHCTBY TPEOOBAHMMA, PEABIBISIEMbIM K
BeinoiHeHuo UJI3, Teopernyeckoe conepikaHne pasziena JUCHUILIHHBL « Teopusi BEpOsITHOCTH U

2 MaTeMaTHYeCcKasl CTATHCTHUKA» OCBOCHO YaCTUYHO, HEKOTOPBIE IPAKTHUECKIE HABBIKM pabOTHI HE
c(hOpMHUPOBAHEL, OTACIHHBIE MPEYCMOTPEHHBIE IPOTPaMMOit 00ydeHws 3ananus /13 BBHIIOTHEHHI ¢
rpyOBIMH OITHOKaMH.

YpoBeHs BeimonHeHus: 113 mokaspiBaeT, 4T0 TEOPETUUECKOE COACPKAHME pa3ziena AUCIUIUINHBI
«Teopust BEpOSITHOCTH U MaTeMaTH4eCKasi CTATUCTUKA» HE OCBOCHO, HEOOXOANMBIE PAKTUYECKHE

0 HaBBIKK pabOTHI He CHOPMHUPOBAHBI, BCE BBIMOIHECHHBIC 3amanus M3 coaepxar rpyObie ommoKH,
JIOTIOJIHUTEIIbHAsI CAMOCTOSATENIbHAS Pad0Ta Hajl MaTEpHaIoM He IPUBEIET K KAKOMY-JIH0O0 3HAYMMOMY
MOBBIIICHUIO KAUeCTBA BBIMOIHCHHS 3aaanuii MJ13.

TpeOoBanus, npeabsiBjAsieMble K BbINoJaHeHn0 1/(3:

— W3 nomkHO 6a3upoBaThCsi Ha 3HAHUAX TCOPETHUECKUX W METOIUYECKUX BOIMPOCAX MUCHUIUTUHBI « Teopus
BEPOSTHOCTH M MaTeMaThieckasi CTAaTUCTHKay». PaboTa momkHa cofepiKaTh JIEMEHTH TBOPUECTBA, HOBU3HBI,
HarnpasJlieHHbIC Ha 3¢ dexTuBHOE peuienue 3aganuid UJ13;

— W3 nomxHO OTpa3uTh IMyOMHY TEOPETHMYECKOH MOATOTOBKH CTYAEHTA, MOHMMAaHUE KOHTPOJIHPYEMOTO
y4eOHOro marepuaia nmo aucuuiuiiHe «Teopus BEpOATHOCTH M MaTeMaTHUYECKas CTaTHCTHUKA»: YMEHHE
CBSI3bIBATh TEOPETUUECKUE IOJIOXKEHUSI C MX MPAKTUYECKUM HPUMEHEHHEM, CIIOCOOHOCTh CaMOCTOSTEIBHO
(opMHpOBaTH U 0OOCHOBBIBATH COOCTBEHHBIE BHIBOJIBI, IOTHUECKH U TPAMOTHO M3J1araTh CBOU MBICIIH;

— B U3 He momyckaercs ImepenuchiBaHue YIeOHHKOB, YY€OHBIX IIOCOOUH U APYTHX HCTOYHUKOB,

— Crynenr — asrop M/I3 nonHOCTHIO OTBEUYACT 3a MPEIUIOKEHHBIE PEIIeHHs 3aJaHui U IPaBHIIBHOCTH BCEX
JTAaHHBIX, IpUBEeICHHBIX B 1/[3;

— W3 nomxHO OBITH claHa B HA3HAUCHHBIA PYKOBOJIUTEIIEM CPOK.

5. TunoBble KOHTPOJIbHbIE 33/IaHUSI M MeTOAHYECKHe MAaTepHAJIbl, ONpeaesouIue
npoueaypbl OUEHWBAHUST 3HAHUN, YMeHMiHd, HABBIKOB M (WJIH) ONbITA [JeATEJbHOCTH,
XapakTepusylomux Jtanbl  (GOpMUPOBAHMS  KOMIETEHIUH B  Mpolecce  OCBOEHHS
o0pa3oBaTe/IbHOM MPOrPaMMBbl.



5.1. TunoBasi KOHTpPOJILHasI padoTa

3agaya Nel

N3 xopoOku, B KOTOpOi 15 cHHUX U 5 KpacHBIX CTEpKHEH JIJIsl aBTOPYUKH, Hay1ady BHIHUMAIOT
CTepKEeHb, (PUKCHPYIOT €ro LBET M BO3BpaIlalOT 00paTHO B KopoOKy. Ilocie storo Haymauy
OJIHOBPEMEHHO H3BJIEKAIOT JBa CTepxHs. HaliThu BepoSTHOCTH TOro, 4To 3a 00a pas3a M3BJIEKIM JIBa
KpPacCHBIX CTEPIKHSL.

3anaua Ne2

Ilo cratuctudeckuMm naHHbIM, B 20 % ciydaeB KOMMEpuUecKOMY OaHKy yAaeTcsl MpHUBIICYb
UMEIOLINXCS Yy HacelleHusi cOepexkeHus. HailTu BepoATHOCTH TOro, 4TO CpeAM HACEJIEHUs JaHHOTO
OKpyra uuciieHHOCThio 1500 4yenmoBek 0 TIpaxJaH, KeNarollUX BIOXHUTb CBOM COEpeKeHHs B
KOMMepueckuil 0aHK, OTKJIOHUTCS OT yKa3aHHOM BeposiTHocTH He Oosiee yeM Ha 0,03 ( o aOcosoTHOM
BEIIMYMHE).

3anauya Ne3

B kopobke u3 10 nmeraneit -6 okxpameHHbIX. COCTaBUTb 3aKOH pacHpeleNeHHs CIy4aiHoM
BEJIMUYMHBI X — 4YMCIa OKPAIIEHHBIX JeTaleld Cpeau TpeX H3BJICUYEHHBIX, €CIU I0CJE€ PETrUCTpaluu
HaJn4us ( WM OTCYTCTBHSI) OKPAIIEHHOCTH OYepEeIHOM N3BJICUEHHON JeTaly MOCIeIHS BO3BPAIaeTCs
HazaJ B KOpoOky. HaiiTu marematnueckoe OXHUAaHUE, TUCIEPCUI0 M (YHKIUIO pacHpeleeHus 3TOoi
CIIy4allHO! BEJIUYMHBI.

3anaua Neq

[1I0THOCTB BEPOSITHOCTH CIIYyYaliHOM BEIUYUHBI X UMEET BUJL:

3
X

(p(x)z Tnpu—ZSxSO

0—6 —ocmanvuvix — cayuasx

Haiiti BEpOSATHOCTH TOr0, YTO B HEKOTOPOM HCIIBITAHUU 3HAYEHUE ITOM CIly4alHOW BEINYUHBI
OKa)kKeTcs MpHUHAIeKaM poMexyTKy (-1; 1) u nucnepcuro D(X).

3amaua Ne5

BeposATHOCTE TOTO, 4TO CakeHell BUIIHM NpukuBeTcs, paBHa 0,9. [louemy Henb3s MPUMEHUTH
HepaBeHCTBO YeOwImieBa Ui OLUEHKH BEPOATHOCTH Toro, uro cpeau 2000 moca’keHHBIX Ca)KEHIIEB
YHUCIIO MPWXKUBIIUXCA OyAeT 3akimtodeHo B rpanuniax orl850 mo 1900? Kak HyXHO M3MEHHUTH JIEBYIO
rpaHuIly, 4YTOOBI MpHMEHEHHe HepaBeHCTBa YeOblmeBa cTasio BO3MOXKHBIM? Pemmth 3amady npu
COOTBETCTBYIOIIEM U3MEHEHUH JIEBOW IPAHMIIBI.

Pemenue

3agaya Nel

N3 xopoOku, B KOTOpoil 15 CMHUX U 5 KpacHBIX CTEpP)KHEN Uil aBTOPYUKH, HayJauy BEIHUMAIOT
CTepKEeHb, (PUKCHPYIOT €ro LBET M BO3BpallaloT oOpaTHO B KopoOKy. Ilocie »toro nHaymauy
OJIHOBPEMEHHO H3BJIEKAIOT J[Ba CTepxHs. HaiiThu BepoSTHOCTH TOro, 4To 3a 00a pas3a M3BJICKIM JIBa
KPAaCHBIX CTEPIKHSI.

Pemenne:

OO603HauMM BO3MOXHBIE COOBITHS: A - BBIHUMAIOT KPACHBI CTEPXKEHb [PU MEPBOM H3bSITHH,
coObITHE B, - BBIHUMAIOT CUHUN CTEp)KEHb NMPU MEPBOM U3BIATUH; cOObITHe 4,4, - BRIHUMAIOT JIBa
KPacHBIX CTEP)KHS IIPH BTOPOM U3BATHHU, cOObITHE A,B, + B, A, - BBIHUMAIOT OJJMH KPACHBIH CTEPIKEHb

Opyd BTOPOM HU3BIATHH, COObITHE B,B, BBIHUMAIOT JBa KPAaCHBIX CTEPXHS IMPH BTOPOM H3BATHH,
coObiTe C — 3a 00a pa3a U3BJIEKIIH /IBa KPACHBIX CTEPHKHSI.
HNmeem: C = 4, -(A2B2 + B, A4, )+ B, - A4, A, , BBIYUCIAM BEPOATHOCTH 3TOTO COOBITHS:
p(C)=p(4,)-(p(4;)- p(B, 1 4,)+ p(B,)- p(4, 1 B,)+ p(B,)- p(4,)- p(4, 1 4,) =
5/20-(15/20-5/19+5/20-15/19)+15/20-5/20*4/19 =21/152=0,138

3agaya Ne2

[lo cratuctuueckum naHHbIM, B 20 % ciydaeB KOMMEpUecKOMY OaHKy YyAaeTcsl MpHUBIICYb
UMEIOIUXCA Y HaceneHus cOepexeHus. HallTw BEpOSTHOCTH TOro, YTO Cpelu HACENIEHHUs JAHHOTO
OKpyra uuciieHHOCThi0 1500 dYenmoBek 0 TIpaxkIaH, KENAroIIUX BIOXHUTb CBOM COEpEeKEHHsS B



KOMMepUecKuil 0aHK, OTKJIOHUTCS OT YKa3aHHOM BeposiTHOCTH He Oosiee yeM Ha 0,03 (rmo abconmoTHON
BEITUYMHE).

Pemenue:

BeposTHOCTE COOBITHSL «BJIOXKHTH CBOM cOepexeHHuss B Kommepueckuil Oank» p=0,2. Ilo
dopmynaM UHTErpanbHOM TeopeMbl Jlammaca BEpOATHOCTb OTKJIIOHEHHUS JIOJIM OT BEPOATHOCTH 3TOTO
COOBITHSI COCTABUT:

P|m/n — p| <g= @(gqln/pq) rne qﬁ(gw/n/pq) - (pynkuus Jlannaca, umeeM
Plm/n—02]<0.03 = ®(0.03,/1500/(0.2%0.8)) = (2,9048) = 0,9963.

3anauya Ne3

B kopobke u3 10 nmeraneit -6 okxpameHHbIX. COCTaBUTh 3aKOH pacHpeseNeHHs CIy4aiHoM
BEJIMYMHBI X — 4YMCIa OKPAIlIEHHBIX JeTaled Cpeau TpeX H3BJICUYEHHBIX, €CIU I0CJIE€ PErUCTpaluu
HaJn4us ( WM OTCYTCTBHSI) OKPAIIEHHOCTH OYepEeIHOM N3BJICUEHHON JeTaly MOCeIHsS BO3BPAIaeTCs
HazaJ B KOpoOky. HaiiTu marematnueckoe OXHUAaHUE, TUCIEPCUI0 M (QYHKIUIO pacHpeleseHnus 3TOi
CIIy4allHOH! BEJIUYMHBI.

Pemenne:

Bennuuna X npunumaer 3nauenue 0, 1, 2, 3. BepostHocTH paccuuThiBaeM 1o ¢opmyIe
bepnymnu npu n=3, P=0.6:

P(X=n)=P, =C p"(1-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
0,06 0,28 0,43 0,21

Pi 4 8 2 6

Breruucimnm TCIICPb MATEMATHYCCKOC OKNAAHHUC 3TOU CHy‘I&ﬁHOI’I BCIIMYUHBI
M(X)=Y X, p,=1-0288+2-0,432+3-0,216=18

2
D(X) ZZ(Xi _M(X)) "Pi
+(3-18)%-0,216=0,72
CocTaBuM (QYHKIIMIO paclpeIeiICHHs ISl CTy4yaifHOW BeTHYUHBI X:
0,x<0

0.064npul < x <1
0.352npul < x <2
0.784npu2 < x <3
Inpux >3

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

F(x)z

3amaua Ned

[110THOCTH BEPOSITHOCTH CIIyYalHOW BETUYUHBI X UMEET BU/I:
x3

Tnpu -2<x<0

S(x)=
0 — 6 — ocmanvuvix — cyuasax
HaiitTu BeposSTHOCTH TOTO, YTO B HEKOTOPOM HCIIBITAHUYU 3HAYEHHUE 3TOM CilydallHOW BEJIMUYMHBI
OKa)kKeTcs MpUHAIeKaM poMexyTKy (-1; 1) u nucnepcuro D(X).
Pemenue:



BePOHTHOCTB TOTO, YTO cnyqaﬁHaﬂ BeauuuHa X CMOXKET IIPUHATL 3HAYCHHUC, HaAXOIAMICCCH

MEXITY -1 51 1 HaXOJII/ITCﬂ yepes IUIOTHOCTH BEPOSATHOCTH o dbopmyre:
2 3
—-X 1
P 1<X<1 X x = =——=—=0.0625.
( -f f )d 4d 8 16
3agaua NeS

BeposATHOCTE TOTO, 4TO Ca)keHell BUIIHM NpukuBeTcs, paBHa 0,9. [louemy Henb3s IPUMEHUTH
HepaBeHCTBO YeOblmieBa Uil OLUEHKH BEpPOATHOCTH Toro, uro cpeau 2000 moca’keHHBIX Ca)KEHIIEB
YHUCJIO NPWKUBIIUXCA OyAeT 3akiatodeHo B rpanunax orl850 mo 1900? Kak HyXHO M3MEHHUTH JIEBYIO
rpaHully, 4TOObI MpHUMEHEHHE HepaBeHCTBa YeObllieBa cTasio BO3MOXHBIM? Pemmth 3amady npu
COOTBETCTBYIOIIEM U3MEHEHUH JIEBOW I'PAHUIIBL.

Pemenue:

Jlia nro60i ciydailHOM BETMYMHBI, JUCIEPCUSI KOTOPOM KOHEYHA, UMEET MECTO HEpPaBEHCTBO
YeOblmieBa

P(}x—m(x)|<g)zl—%§(),mm moboro € 2 0.

B 3agaue mano n=2000, p=0.9, maTeMaTH4eCcKO€ OKHMIAHWE YMCIIA HECTAHAAPTHBIX AETajeH
M(X)=n*p=1800. HepaBencTBo YeOblmeBa OIIEHUBAET BEPOSTHOCTH MOMaAaHus X B CUMMETPUYECKUN
MHTEPBaJI, IO3TOMY YTOOBI €ro NMPUMEHHUTDH, CIEAYET 3aJaTh CUMMETpUUYECKUN HHTepBaji. Bribupaem
untepBasi(1700; 1900)- 3TO0 MHTEpBall CUMMETPUYHBI OTHOCHUTEIHHO MAaTEMaTHYECKOTO OXKUIAAHUS
M(X)=1800, IIpumensem HnepaBenctBo Uebbimena, & =100, D(X)=n*p*(1-p)=180. Ilomyuaem

P(X ~1800) <100)> 1~ —20__ 0 018
10000

5.2. TunoBoe MHANBHAYAJIBHOE JOMAIIIHEE 32/IaHHE

3agaua 1. B ypHe 26 Oenbix mapoB 1 6 4epHbIX 1apoB. Haiitu BeposiTHOCTD, 4TO:
A) BITaIMIN OEIBIH map;

b) BerTamunum 2 6enbix mapa;

3agaua 2. [Ipu nomenieHuy B ypHy TIIaTeIbHO NepeMelianHbIX 44 mapos (u3 Hux 11 6emnbix,
OCTaJIbHbIE YEpHbIE) OJIUH IlIap HEU3BECTHOTO 1IBeTa 3aTepsuics. 13 octaBmuxcs B ypHe 43 mapoB
HayJlauy BBIHUMAIOT O/1MH Iap. KakoBa BepOsSTHOCTh, YTO BBIHYTHIH IIap OKAXKeTCs OeIbIM?

3agaua 3. BeposTHOCTH nomnagaHus B 11€J1b IPH Kax10M BbicTpene paBHa 0,24. Halitu
BEPOSATHOCTH MOMNAAaHus B 1€k ABYX ITyJIb U OoJiee, ecii 4ucio BeicTpesioB paBHO 3000.

3anaua 4. CnydaiiHas BenudynHa X 3agaHa pagom pacnpegeneHus
e 1 2 3 4 S
Pi 1/30 2/30 3/30 A/30 1/30
A) ompenenuTbh KOHCTAHTY A;
b) HaiiTn MaTemMaTH4YeCKOe OKUAAHUE U AUCTIEPCUIO CITyYaliHOW BEJIMUUHBI X.

Pemenwue.
3amaua 1.
I/ICHOJILSyeM KJIIaCCUYCCKOC ONIPEACTICHUC BEPOATHOCTHU, I'IC M - HUCJIO HCXOJ0B,
6HaFOHpI/IﬂTCTByIOH_II/IX OCYU.[CCTBHGHI/IIO CO6LITI/DI, a n - YrucCJI0 BCEX BO3MOXHBIX UCXOJO0B.
A) n=26+6=32 - cnocoboB BbTAWWTE OOKH WaP M3 KHMe o LWKxea 32,

M =26 -cnocoBoB BeITAWMTE OAMH Benbli Wap, No3ToMy BEpOATHOCTE

_26_13

=—=0,8125.
32 16



32! 31-32
B) n= f_ = = 2 =496 - cnocoboE BLITAWMTE AEA WAPa U3 MMEeLWKMXca 32,

) 26! 25-26

m=C5 = YT = ! :}' =325 - cnocoBoB BhITAWKTL A8 Denblx Wapa, N03ToMy GE POATHOCT
325
P=——=0,6552.
496
3anaua 2.

BBenem nosiHyo rpyniy runoTes:
H1 = (Ilotepsiics 6enblit map),
H?2 = (IToTepsuicst 9epHbIi 11ap),
10 YCIIOBHIO 3TH TUIIOTE3bI paBHOBEPOATHEL, TO ecTh P(H1) =P(H2) = 1/2 =0,5 .

[To runote3e H1 B ypue octanercs 10 6enbix u 33 yepHbIX, o runore3e H2 B ypHe ocranercs
11

OenbIX ¥ 32 YepHBIX IIapa.
Beenewm coObiTie A = (BeHyThIl mIap - 6emnbiit). Halizem ycinoBHBIE BEPOSITHOCTH:
. 10 10 11 11
P(A|HI1) = =—, P(A|H2)= =—.
10+33 43 11432 43
Toraa BeposiTHOCTH COOBITHS A HalifieM 1o (GopMyJie OJIHON BEPOATHOCTH:

_ _ _ _ 101 111 21
P(A)=P(A|H)P(HI)+P(A|H))P(H2)=— —+——.—=22-0.244
(A)=P(A|HL)P(HL)+ P( )()43243236

3anaua 3.MmeeMm cxemy bepHyiun (cxemMy HE3aBUCUMBIX UCTIBITAHUN) C TTapaMeTpaMu 1 =
3000,p = 0,24, g =1-p =0,76. Tak kak n = 3000 qOCTaTOYHO BEIMKO, OyIEeM HCIIOJIH30BAThH
npuOIMKeHHYI0 (popMyIy: HHTErpalibHyt0 Teopemy Jlamnaca:

P (k.ky) = {I)[ k, —np]_{b(h _Hp] , toe k=2, k, =3000, ® — dynkuma Nlannaca (3naveHms
\1Pq \"Pq

BepyTca U3 Tabaunu).

MNoactagnaem:

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

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

]=¢(9?.5)—m(—3ﬂ}=

3anauva 4.Haiinem KOHCTaHTYy A U3 yCIOBUS, YTO CYMMa BCEX BEPOSATHOCTEH JTOJKHA
PaBHSTHCA €IUHUIIC:

1/30 + 2/30 + 3/30 + A/30 +1/30 = (7 + A)/30 = 1, omkyoa A = 23 u nonyuaem 3aKoH
acnpedenenusi X

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

Haiinem maTemaTnyeckoe 0XKMAAHUE U JUCIIEPCUIO CIIyYalHOW BEJIMYMHBI X.

M=inpl.=l-1 304+2-2/3043-3/30+4-23/3045-1/30=111/30=37/10=3.7

DX=fop,.—(MX}:=1-1 304+4-2/3049-3/30416-23/30+25-1/30-3.7 =
=420/30-3.7° =0.61.
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5.3. Bonpocsl k 3k3aMeHy
KomOunaropuka, 3a1aui KoMOMHATOPHKH. [IpaBUIO CyMMBI U IPOU3BEICHHSL.
OcHoBHbIE KOMOMHATOpHbIE (QOpMYJBl Uil coeAuHeHuid. [IpuMeHeHHe KOMOMHATOPUKH THpu
BBIYMCIICHUH BEPOATHOCTEN.
[ToHsiTHE CTOXAaCTHMUECKOIO OMbITa U ciydaiiHoro coOwitus. Krnaccuduxarus coOsituil. [lonnas
rpynmna coobITuii. M300paxenue coobiTrii. Onepanun HaJl COOBITHIMU.
Knaccuueckoe onpeneneHue BEpOSITHOCTU CIyd4alHOTO cOObITHs. CBOMCTBA BEPOSTHOCTH.
OTHOCHTENbHAS YaCcTOTa CIIy4yailHOro coObITHA U ee cBoiicTBa. CTaTUCTUYECKAas BEPOSTHOCTb.
I'eomerprueckue BepossTHOCTH. [Ipumepsl.
Teopema crokeHHs BEpOSATHOCTEH HECOBMECTHBIX COOBITHI, €€ CIe/ICTBUSL.
HezaBucumble coObiTus. Teopema yMHOXKEHHUS BEpPOSITHOCTEM HE3aBHUCHUMBIX COOBITUH, €€
CIIEACTBHUS.
3aBUCHMbIE COOBITUS. YCIIOBHasl BEPOSITHOCTh. TeopeMa YMHOXKEHHS BEPOSTHOCTEH 3aBHUCHMBIX
COOBITHIA.
Teopema cnokeHHsI BEPOATHOCTEH COBMECTHBIX COOBITUIN U €€ CIICICTBUS.
®dopmya noaHoM BepoATHOCTU. BepostHocTr runore3. @opmyisl baiieca.
[ToBTropHble He3aBUcUMBbIe wHcnbITaHud. Cxema bepunymm u dopmyna beprymmun. dopmyna
Ilyaccona.
[Ipocreitmmii moTok coObITHH. JIOKanbHas U UHTETpalibHast TeopeMbl Jlamaca.
IlonsATHE CciydaliHOM BEJWYMHBI. BHUIBI CaydalHBIX BeIUYMH. JJUCKPETHBIE CIIy4aliHbIE BEJIMYMHBI
(ICB). 3axon pacnpenenenus JJCB.
brHOMUHAIIBHOE U ITyaCCOHOBCKOE pacnpenenenus Bepoaraoctei JJCB.
Onepaunu Han JICB. YucnoBble XapaKTEpUCTUKHM CIIy4alHBIX BeJNWYMH. MareMatuieckoe
oxunganue [ICB, ero BEpoATHOCTHBIN CMBICI U €r0 CBOMCTBA.
Hucniepcust u cpennee kBamgpatudeckoe oTkioHeHue [ICB m ux cBoiictBa. CBsI3b YHCIIOBBIX
XapaKTepUCTUK  CPEAHEro  apu(METHYECKOr0  B3aMMHO-HE3aBUCHUMBIX M OJMHAKOBO
pacnpezeneHHbix JICB ¢ 4nciaoBbIMU XapaKTEpUCTUKAMU KaXKIOW U3 HUX.
JlononuurensHble YncaoBble XapakTepuctuku [ICB.
WuTerpanbHas QyHKUMS pacnipeiesieHUs] BEpOSTHOCTEHN ClydaliHOM BEIMYMHBI U €€ CBOMCTBA.
HenpepsiBable ciyvaiinpie BennuuHbsl (HCB). uddepenumanshas QyHKUIUS pacrnpeaenaeHus
BeposaTHocTeil HCB, ee BepOSITHOCTHBIN CMBICT M CBOMCTBA.
Yucnossle xapakrepuctukun HCB.
PaBHOMepHOE pacnpenenenue BeposaTHocteir HCB.
ITokazarenbHOe pactpenenenue sepossTHocteil HCB. @yHKuMs HageKHOCTH.
Iloka3aTenbHBIA  3aKOH HAaACKHOCTH. HOpMHpOBaHHOE ¥ HOPMAJIBHOE  PACIpPEICIICHUS
BeposaTtHocTted HCB.
BepositHocTs monananus HopmanbHoM HCB B 3agaHHbIil MHTepBan. BpluncieHne BepoOATHOCTH
3aIaHHOT0 OTKJIOHEHUS HOPMAJILHOM CIIy4alHOU BEJIMYUHBI.
IIpaBuio Tpex curm.
Pacnipenenenne BepostHocte HCB «Xu-kBanpat», pacnpenencHue CTbIOAEHTa, paclpeneicHue
Ouepa — CHenexopa.

. HepaBenctBa MapkoBa 1 UeObIéBa.
29.
30.
31.
32.

Teopema UeOblieBa 1 ee 3HaU€HUE AJIS1 TIPAKTHKH.

Teopema bepnymu.

MareMatnyeckasi CTATUCTHKA, €€ PEIMET, METO/IbI U 3aJa4H.

OcHOBHBIE KaTeropuu cTaTUCTUKU. CTaTHCTHUECKOE HAOJNIIOJCHHE, €ro OpraHu3als U HTallbl.
I'pynnupoBka. Busbl rpynnupoBoK.

@DopMbl, BUJBI M CITOCOOBI CTATUCTUYECKOT0 HAOIIOCHHUS.

Cratuctuueckue TabIUIbI U TPaBUIIa UX MOCTPOeHUs. VI3MepeHus 1 IIKaJbl.

['enepanbHas U BBIOOpOYHAsi COBOKYNHOCTHU. Bubl Bb1OOpok. CriocoOs! 0TOOpA.

Bapuanonnsiii psa. Cratuctuueckoe pacmpeneneHue BbIOOpkH. OCHOBHBIE XapaKTEPUCTHUKH
BapHallMOHHOTO psja.

CnocoObl  3amMcH 3HAYEHWM HcclelyeMoro mpu3Haka. JX OCHOBHBIE XapaKTEPUCTHUKH.
I'paduueckue n3006pakeHus pacrpeieieHus CllydyailHONH BEeTUYNHBI.
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50.

51.

52.
53.

54.
55.

56.
57.
58.

59.
60.

BeiOopounast ¢ynkuus pacnpeneneHus. CBs3b SMIUPUYECKOH M TEOpeTHUYECKOW (YHKIMH
pacnpeneieHusl.

CraTucTHdecKkde BEIMYMHBI M MX TOKa3aTenud. AOCOJIOTHbIE M OTHOCUTEIbHBIC BEJINYMHBI.
WHpekcsl.

Bunsl cpennux BennuuH. CpeaHsas apudmeTnyeckas U MpaBuia ee BelUMCIeHHs. Vcnonab3oBaHue
CpeIHEN reOMEeTpUYECKON B CTaTUCTHKE. [[puMenenne cpetHe XpOHOIOTHYECKOM.

. OCHOBHBIE THIIBI PACIIPENETICHUM [1.C.B.
42.
43.

OcHOBHBIE THPBI pacHpeIesICHNH H.C.B.
[ToHsiTHE CTATUCTMYECKHX OLIEHOK IIapaMeTpOB pacHpelesieHus. TodyedHble CTaTUCTHYECKHE
OLICHKH, BUJIbI U TPEOOBaHMUSI, IPEABSBISIEMbIE K HUM.
['enepanbHas U BIOOpOUHas cpepHue. OlLeHKa reHepabHOM cpeHel o BEBIOOPOYHOM cpeiHeH.
['enepanbHas 1 BBIOOpOYHASI TUCTIEPCUU U CPEAHME KBaIpaTHUECKUE OTKIOHEHUS (C.K.0.).
Onenka renepanbHON aucniepcui. OneHKa reHepalbHOTO C.K.O.
OCHOBHBIE U IONIOJTHUTENIBHBIE XapaKTEPUCTUKU BapUALIMOHHOIO Psijia.
HHTEepBanbHbIe OLIEHKH IApaMETPOB PAaCIpPENEIeHNs, X TOYHOCTh U HAJECKHOCTb. JloBEpUTEIbHBIE
MHTEPBAJIBL.
JloBepuTenbHbIE  MHTEpBalbl I OLEHKM  MareéMaTHYeCKOro  OXKHIAaHWs  HOPMAJIBHO
pacripeielIeHHOro Ipu3Haka X MpH U3BECTHOM U HEU3BECTHOM C.K.0. G(X).
JloBepuTenbHbBIE MHTEPBAJIBI JUIsI OLIEHKH C.K.0. HOPMAJIbHOTO pacmpeneneHus. Mcnonp3oBaHue
JIOBEPUTENbHBIX HMHTEPBAJIOB IPHU OLIEHKE HCTHMHHOIO 3HAYEHMsI M3MEPSAEMON BEIMYUHBI U IIPU
OIIEHKE TOYHOCTH U3MEPECHUH.
Bunel 3aBucumocTed  MEXIy CIOydyallHBIMM BEJIMYMHAMU. 33Ja4d  TEOPUU  KOPPEISILHH.
KoppenaunonHas 3aBUCHMOCTb.
@DYHKIMS pErpeccuy U JUHUS PErpecCuu.
Br16opounsiii K03 UIIMEHT KOppeNsluMd, €ro CBOWCTBa W BhIUMciIeHHE. [lpocteitmme ciydam
KPUBOJIMHEHHON KOPPEIALUU.
[TonsiTHE 0 MHOXKECTBEHHOU Koppessiuu. [IoHsITHE 0 paHTOBOM KOPPEIALINY.
[TonsiTue crarucTudeckoi runores3sl. Bunpl cratuctnyeckux runore3. OmmoOKy, 10mycKaeMble IpH
CTaTUCTUYECKON IIPOBEPKE CTATUCTUUECKUX TUIIOTES.
CraTucTHYeCKUH KpUTEpUi MpoBepkH Tumore3bl. Ob6imacTh MpuHATHA TUnoTe3bl. Kpuruueckas
00JacTh, KpUTHUECKHE TOUKH. BHUIbI KpUTHYECKUX 00JacTei.

OTpICKaHNEe KPUTUYECKOM 00JacTW M KPUTUYECKHX ToueK. MomrHocTh Kputepus. Kpurepun
cornacusi. Kpurepnii cornacust [Tupcona. Kpurepuii cornacust Konmoroposa.
OnHO(aKTOPHBIN JUCTIEPCUOHHBIA aHAIN3.
Cnyuaiinble npoueccbl. MapkoBckue mpoiiecchl. [lyacCcoHOBCKHE TTPOIIECCHI.
IToroku [Tansma u Dpnanra. Cesa3b [lyaccOHOBCKMX OTOKOB ¢ MapKOBCKUMHU IIPOLIECCAMM.



