OIIEHOYHBIE CPEJCTBA JIJIsI TIPOBEJIEHUS ITIPOMEXYTOYHOM ATTECTALIUA

Ipuioxenue 2 k PIIJ] MaremaTuka
31.05.01 JleyeOHoe neJ10
HANPAaBJIEHHOCTH (MPOPuJIb)
JleueOHOe 1eJ10

dopma 00yuyeHHN — OUHAS
I'on nadopa — 2019

OBYYAIOIUXCS MO JUCHUILIMHE (MOY.TIO)

1. O6mue cBenenust

1. | Kadenpa Martematukn, GU3UKH 1 HTHPOPMAITMOHHBIX TEXHOJIOTHH
2. | HampaBneHne NOATOTOBKU 31.05.01 JleuebHoe aeno

3. | HampaBnenHnocthb (poduin) WupopmaTuka 1 BEIYHCIUTEIbHAS TEXHUKA

4. | IncuumnnHa (MOIYIb) b1.5.09 Maremartunka

5. | ®opma oOyueHUs OuHas

6. | 'og Habopa 2019

2. TlepevyeHb KOMIETEHIUH

B pesynbraTte ocBoeHUs AUCHMIUIMHEI (MOAYIS) YOPMHUPYIOTCS CIEyIOLINE KOMIIETCHLINH:

OK-1

— CIOCOOHOCTHIO K a0CTPAKTHOMY MBIIIJICHUIO, aHAIHU3Y, CHHTE3Y

OIIK-7:

— TOTOBHOCTBIO K HCIIOJIB30BAHUIO OCHOBHBIX (I)I/I3I/IKO-XHMI/I‘IQCKI/IX,
CCTCCTBCHHOHAYYHBIX TIOHATUI U MCTOJOB IIpU PCHICHUHA HpO(I)eCCI/IOHaJ'ILHLIX 3aa4

MaTCMaTHYCCKUX

u

HWHBIX




3. Kpurepuu U nokasare/u OLeHUBAHMS KOMIIETEHIMI HA Pa3JIMYHBIX ITanax ux (opMupoBaHusi

9tan popmMupoBanusi

Kpurepun u nokaszarejiv olleHUBAHUS KOMIIETEHUH

@DopMbI KOHTPOJIS

KOMIIETeHIIHH ®opmupyemast
(pa3nebl, TEMbI KOMIIETeHIUA 3HaTh: Ymersn: Baagers: cq)OPMHPOBaHH?,CT"
M) KOMIeTeH Ui
—PaBUIILHO OTIEPUPOBATH
MaTeMaTHIECKHM
DeMCHTHI MCKPETHOH | o 1 e - MHCTPYMCHTapHEM M
MaTeMaTUKH : MaTEMaTUYECKOM —HaBbIKaMM IPUMEHEHHUS
CHUMBOJIUKOM; COBPEMEHHOTO
—(yHIaMeHTaIbHBIE — OMIPEIENIATH YCIIOBHS MaTeEMaTUYECKOTO

OCHOBBI MATEMATHKH; IIPUMEHEHHS TOTO HJIM HHOTO MHCTPYMEHTApHUSI ISt
OcroBeI TeopuH —OCHOBBI MATEMATUYECKUX | TEOPETHUYECKOTO acleKTa Py peueHus
BeposTHOCTH 1 OK-1, OIIK-7 3HAHHIA, HEOOXOUMBIE PELIEHNH IPAKTHYECKHX npodeccHoHaIbHBIX
MaTeMaTHIECKOU JUISL PEIICHUS] 3ajau; 3a1au;
CTaTHCTHKH po(heCCHOHATBHBIX —HCIIONIb30BaTh —OCHOBaMH B

o BIITOJIHCHUEC JOMAIIITHUX
3aj1au; MaTeMaTU4ECKHI anmapar Juisl | MaTeMaTHYeCKOro S—
—METO/IbI 00paboTku nHpOpPMAINN U MOJIEPOBAHI B KomTpossHas pabota

MaTeMaTHIECKOTO aHau3a JaHHbIX; COOTBETCTBYHOIIEH

MOJIETMPOBAHHUS, —IPUMEHSTh 00JIaCTH 3HAHUI;

HEOOXOUMBIE TSt €CTECTBEHHOHAYYHBIE U —METOIaMH MTOCTPOEHHUSI
Tponopum u pelIenHus OOIIEMHKEHEPHBIE 3HAHMS, MaTeMaTHIECKHX
TIPOUCHTBL TIpH OK-1, OIIK-7 poECCHOHATBHBIX METO/IbI MATEMATHIECKOTO MOJIENE THIOBBIX
PCLICHHIH MCIHLIMHCKIX 3a1a4 aHaM3a ¥ MOJIEIMPOBAHHSI, poECCHOHATBHBIX
3ajtad TEOPETHYECKOTO U 3aj1au;

IKCIIEPUMEHTATLHOTO
HCClIeJOBaHUA B
poheCCHOHATBHOMN
JIeSITeTIbHOCTH

IIIkana oueHMBAHUA B paMKax 0aJUIbHO-PEeHTHHIOBOI CHCTEMBI:
«HEYJOBJIETBOPUTEILHO» — 60 OAIOB 1 MEHee; «yIOBIETBOPUTENIEHO» — 61-80 OanmnoB; «xopomo» — 81-90 6amnoB; «omimuno» — 91-100 Gamios




4. Kputepun u mKaJbl OlleHUBAHUSA

4.1.  KourtpoJbHas padoTa
Banabi Kputepun onennBanus

KOHTpPOJIbHAs pab0Ta BBINIOIHEHA ITOJIHOCTHIO, B PEIIEHUH HET MaTEMaTHUECKUX

9 omnOO0K (BO3MOXKHA OJJHA HETOYHOCTb, OIIUCKA, HE ABJIIFOILASCS CIEICTBUEM
HETMOHMMAaHKsI MaTepuaa)
KOHTPOJIbHAS pab0Ta BBIMOJIHEHA IMOJIHOCTHIO, HO 000CHOBAHMSI IATOB PELICHUS

6 HEIOCTAaTOYHBI, AOIYyILEeHa OHAa HEerpyoOas omuoKa UK JBa-TpU HEJ0YETa B
BBIKJI/IKaX MJIM TpaduKax, €Clid 3T BUIbI paOOTHI HE SIBIISUIUCH CIICLHATbHBIM
00BEKTOM MTPOBEPKU
CTYIEHT JoIycTri OoJiee OgHON Tpy0oii OIMOKHM WiTH 0oJiee NBYX-TPEX HEI0OUYETOB B

4 BBIKJIQJIKaX U IpaduKax, HO CTYAEHT BlaieeT 00513aTeIbHBIMU YMEHHSMH T10
IIPOBEPSEMON TEME.

0 CTYZACHT MOKa3aJl OJHOE OTCYTCTBHE 003aTeIbHBIX 3HAHUN W YMEHHIA IO
MIPOBEPsIEMON TeMe

IIpumeyanue:

K rpyObIM ommbkaM OTHOCSTCS HE3HAHUE CTYIESHTOM (hOPMYJI, MPABUJI, OCHOBHBIX CBOWCTB, TEOPEM U
HEyMEHHE WX MPUMEHITh, He3HAHHNE MPUEMOB PEIICHHUS 33/1a4, a TaK)Ke BBIYUCIUTENbHbBIE OIMOKH, €CIH OHU He
SIBJIISIIOTCSI OITMCKOM.

K HerpyObIM OIIMOKaM OTHOCSTCS BBIUMCIIMTEIBHBIC OIIMOKH, €CIIM OHM SIBJISIOTCS OIMCKOM, TOTEps
pELICHUS] YPAaBHEHUS WM COXPAaHEHHE B OTBETE MOCTOPOHHETO KOPHSL.

K Henmoueram OTHOCATCS HEpaUMOHAIBHOE PEIICHUE, OMNHUCKH, HEIOCTATOYHOCTh WM OTCYTCTBHUE
MOSICHCHU, 000CHOBaHUY B PEIICHUU 3aJaHMS.

4.2. HNnauBuayaisHoe nomamrHee 3aganue (M/13)

Bbanasl

XapaKTepI/ICTI/IKa HHIANBUAYAJIBHOI0 TOMAIITHET0 3aJaHUsL

VYpoBeHs pacueTHO-Tpaduueckol paboThl OTBEYaET BceM TPeOOBAHUSM, MPEABSBISIEMbIM K
BoInosIHeHUIO MJ[3, TeopeTnyeckoe colep:kanue pasaena JUCHUILUIMHBL OCBOEHO MOJHOCTHIO,
HEOOXO0MMBbIE MPAKTUIECKUE HABBIKU PaOOThI C OCBOCHHBIM MaTepHaioM c(hOPMHUPOBAHBI, BCE
IIPEyCMOTPEHHBIC ITPOrpaMmMoit o0yueHust 3ananus /13 BeIOIHEHBI 0€3 3aMeUaHHid.

VYpoBeHb pacueTHO-TpaduvIecKkoil paboThl OTBEYaeT BceM TPEOOBaHUIM, TIPEABSBISIEMBIM K
BeinosiHeHnto /13, TeopeTnyeckoe conepanue pasaeia AUCIMIUIMHBI OCBOCHO MTOJHOCTEIO,
IIPU 3TOM HEKOTOPBIE IPAKTHUECKHE HABBIKM PabOThI C OCBOCHHBIM MaTepHaIOM
c(OpMHUPOBAHBI HEJOCTATOYHO, HO BCE MPETYCMOTPEHHBIE IPOrpaMMOi 0OyUeHHsI 3a1aHus
W13 BBINOJIIHEHBI, HEKOTOPBIE U3 HUX COAEPKAaT HerpyOble OIMOKH.

VYpoBeHp pacueTHO-TpaduuecKoi paboThI HE OTBEYaeT OOJIBLIMHCTBY TpeOOBaHUIA,
MIpeIbABIIEMBIM K BIoHEeHUIO 1/3, TeopeTrndeckoe copepikanue paszena JUCHUTUINHBL
OCBOEHO YaCTHYHO, HEKOTOPbIE IPAKTHYECKUE HABBIKK paboThl He C(hOPMHUPOBAHBI, OT/ICIEHBIE
MIPeyCMOTPEHHBIE MporpaMMoii 00yuenus 3ananus M/13 BbInoIHEHBI ¢ rpyOBIMH OIIMOKAMHU.

YpoBenb BoinoHeHUsT Y13 mMOKa3bIBAET, YTO TEOPETUUECKOE COACPKAHUE pasiena
JUCIMILTUHBI HE OCBOESHO, HEOOXOIMMBIC TPAKTHYECKHE HABBIKK PabOThI HE CHOPMUPOBAHBI,
Bce BhINOJIHEHHBIE 3aianus UJI3 coaepikar rpyObie OMIMOKH, TOTOJTHUTEIbHAS
caMocCTosATeNbHas paboTa Ha/l MaTepHAJIOM He MPHUBEET K KAKOMY-THOO 3HAYMMOMY
TTOBBIIICHHUIO KaYeCTBA BhINOJHEHUS 3amanuii M]13.

TpeOoBanus, npeAbsBJsieMble K BbINOJTHeHHI0 /13!

— WJI3 nomxHO 0a3upoBaTbcsl Ha 3HAHMAX TEOPETHUECKUX M METOANYECKUX BOMPOCaX AUCHMIUIMHBI «Teopus
BEPOSITHOCTU U MaTeMaTH4ecKas CTaTHCTHKa». PaboTa momkHa colepaTh JIEMEHTHl TBOPUYECTBA, HOBH3HBI,
HarnpasieHHble Ha 3 dexTuBHOE pemenne 3aaanuii 1/13;

— UWA3 nomxHO OTpa3wWTh IIIyOMHY TEOPETHYECKOH MOATOTOBKH CTYAECHTA, MOHMMaHWE KOHTPOJIHPYEMOTO
y4eOHOro MaTepuaia Mo JUCIUTUIMHE: YMEHHE CBS3bIBATh TCOPETHUECKHE TIOJOKEHHS C UX MPAKTHUYECKUM
MPUMEHEHUEM, CIIOCOOHOCTh CAaMOCTOATENBLHO (POPMUPOBATH M OOOCHOBBIBATH COOCTBEHHBIC BBIBOJHI,
JIOTUYECKH U TPAMOTHO M3JIaraTh CBOW MBICIIH;

— B U3 He momyckaercs IepenuchiBaHie y4eOHUKOB, YIeOHBIX TIOCOOUH U IPYTUX HCTOYHHUKOB;

— Crynent — aBrop M/I3 momHOCTRIO OTBEYaET 3a MPENJIOKEHHBIE PEIIeHUs 33JaHUi U MPaBHIIBHOCTb BCEX
JAHHBIX, IpUBeNCHHBIX B 1/[3;

— WJI3 nomxkHO OBITH claHa B HA3HAYCHHBIA PyKOBOAUTENIEM CPOK.

4.3. Kpurepuu onieHUBaHUSA OTBETA CTYJAEHTA HA IK3aMeHe




Banasbl 3HaHMs, YMEHUsI, HABBIKH U IPyIrue KOMIIeTeHIMH, KOTOPbIe 10JIKeH
NPOJAEeMOHCTPHPOBATDH CTYIEHT™

15 CTY[ICHT BIaJIeeT 3HAHUSAMHU IIperIMeTa B TIOJHOM oOBbeMe y4eOHOW IpOrpaMMBl,
JOCTaTO4YHO TIJIyOOKO OCMBICIMBAET IUCLHMILIMHY; CaMOCTOSATENBHO, B JIOTUYECKOM
[OCJIEIOBATEIbHOCTH U HCUEPIBIBAIONIE OTBEYaeT Ha BCE BOMPOCH  Owuiera,
[IOAYEPKUBAET IIPU 3TOM CYILIECTBEHHOE;

10 yMeeT aHaJIN3upOoBaTh, CPABHUBATH, KJIacCU(UIIMPOBATH, 000011aTh, KOHKPETU3UPOBATh U
CHUCTEMATU3UPOBATh M3YUYEHHBIN MaTepual, BBIACIAT, B HEM IJaBHOE: YCTAaHABJIMBATh
MIPUYUHHO-CIIEJCTBEHHBIEC CBSI3H;

5 XOpOIIO 3HAaKOM C OCHOBHOHM JIUTEPAaTypoil M METOJaMH HCCJICIOBaHUS; BIIAJICET
3HaHUSIMH OCHOBHBIX TPHHIIMIIOB M KOMIICTCHIMI; CaMOCTOATEIBHO W OTYACTU IIPH
HABOJISIIMX BOIIPOCAX JIACT MOJHOIICHHBIE OTBETHI Ha BOIPOCHI OMIIETA;

5 YMEET pelIaTh JIETKUE M CPeHEH TSKECTH 3a/1auM; TEPMUHBI YIIOTPEOIEHBI MPABUIBHO,
OTBETHI IPOWJLIIOCTPUPOBAHBI IPUMEPAMU B JOJKHON MEPE;

5 94eTKO ()OPMHUPYET OTBETHI, CBOOOIHO peIIaeT 337a4H MOBBIIICHHON CIIOKHOCTH; B OTBETE
HCIIOJIB3YET HAYYHYI0 TEPMHUHOJIOTHIO;

40 Max KoJIHM4ecTBO 02/1/I0B

5. TunoBble KOHTPOJIbHBIEC 33JaHUsI M MeTOAMYECKHE MaTepHaJbl, onpelessilouie MpoueIypbl
OllcHUBAHMSl 3HAHMII, YMeHHI, HABBIKOB M (MJIM) ONBITA JeATEJbHOCTH, XapaKTEPH3YIOIIHX JTAMbI
(opMupoBaHus KOMIIETEeHUUH B polecce 0CBOCHHS 00Pa30BaTeJbHOI POrPaMMbI.

5.1. TunoBasi KOHTPOJIbLHASL padoTa

3agaya Nel

N3 kopoOku, B KOTOpo#l 15 CHHHMX W 5 KpacHBIX CTEep)KHEW A aBTOPYYKH, Haynady BBIHAMAOT
CTepKeHb, (DUKCHUPYIOT €ro IBET M BO3BpallaloT o0paTHO B KopoOky. [locie sToro Haymady oJHOBPEMEHHO
W3BJICKAIOT JIBa CTeprkHs. HaiiTu BeposiTHOCTE TOTO, UTO 32 00a pa3a U3BJIEKIIH J[Ba KPACHBIX CTEPIKHSL.

3agaga Ne2

Ilo cratuctrueckuM AaHHBIM, B 20 % ciydaeB KoMMepUYecKoMy OaHKy yJaeTcs NMPUBIECYb UMEIOIINXCS Y
HacelieHus coepexeHus. HaiiTu BEpOSTHOCTh TOTO, YTO CPEIU HACEJICHHUS JTAHHOIO OKpyra 4yuciieHHocThio 1500
YeJIOBEK JAOJIA TPaKAaH, >KEJAroIIUX BIIOKUTh CBOU COEpEXEHUS] B KOMMEPUYECKMHA OaHK, OTKJIOHUTCA OT
YKa3aHHOU BeposTHOCTH He Ooinee ueM Ha 0,03 ( o abcooTHO# BeTH4HHE).

3agaua Ne3

B kopobke u3 10 geraneii -6 okpameHHbIX. COCTaBUTH 3aKOH paclpeliesieHHs] ClIy4aifHON BEJIMYUHBI X —
quciIa OKPAIIeHHBIX JeTalell Cpean TpeX W3BJICUCHHBIX, €CIIM MOCIE PEruCTpalu HAIWYKs ( MIIM OTCYTCTBHS)
OKpAIIEHHOCTH OYepEeJHOW W3BJICUCHHOW JeTany TOCIeAHss BO3BpallaeTcs Hazaa B KOpoOKy. Haiitu
MaTeMaTHYECKOe OKHUJaHNe, TUCTIEPCHIO U (GYHKIMIO pacTpeesIeH s STOW CIIyq9aifHOW BETHYNHBI.

Pemenue

3anaua Nel

U3 xopoOku, B KOTOpoi 15 CHHHMX W 5 KpacHBIX CTEp)KHEH Uil aBTOPYYKH, HayJady BBIHUMAIOT
CTep)KeHb, (DUKCHUPYIOT €ro IBET M BO3BpaIIalOT 00paTHO B KOpoOKy. Ilocie sToro Haymady OJHOBPEMEHHO
W3BIIEKAIOT JiBa CTEPKHA. HaliTh BEpOSTHOCTH TOTO, YTO 32 00a paza W3BJEKIH 1BA KPACHBIX CTEPIKHSL.

Pemenne:

O003Ha4uM BO3MOXKHbIE COOBITHA: A - BBIHUMAIOT KPACHBIN CTEPKEHb IIPU NEPBOM U3BATHH, COOBITUE

B, - BBIHUMaIOT CHHMIA CTEPKEHB IIPU NIEPBOM U3BATUH; COObITHE A, A, - BBIHUMAIOT J1Ba KPACHBIX CTEPKHS IIPU
BTOPOM U3bsTUH, coObITHE A,B, + B, A, - BBIHUMAaIOT OUH KPacHbIN CTEPKEHb IIPU BTOPOM U3BATHH, COOBITUE
B,B, BBIHUMAIOT 1Ba KPACHBIX CTEPXKHS MPU BTOPOM U3bATHH, cOObITHE C — 3a 00a pasza U3BJIEKIH [Ba KPACHBIX

CTEPIKHA.
Hmeem: C = A (A2 B, +B,A, )+ B, - A, A, , BEIYHCIIMM BEPOATHOCTB ITOIO COOBITHUSL:



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

3apaua Ne2

I[To crarucTryeckuM AaHHbIM, B 20 % ciydaeB KOMMEpUYeCKOMY OaHKY YAaeTcCsl IPUBIICYb UMEIOIIUXCS Y
HaceleHus coepexenns. HaiiTh BeposSTHOCTh TOTO, UTO CPEIU HACENEHHUS NaHHOTO OKpyra ducieHHocThio 1500
YeNOBeK JONS TPaXJaH, JKETaloIIhX BIOXKHUTh CBOM COEpeKeHHS B KOMMeEpUYeCKHWi OaHK, OTKIOHHUTCS OT
yKa3aHHOU BeposTHOCTH He Ooiee yem Ha 0,03 (o abcomoTHON BETMYMHE).

Pemenue:

BeposTHOCTh COOBITHS «BIIOKHTH CBOM cOepekeHuss B KomMepueckuid Oank» p=0,2. Ilo dopmymam
WHTETpaibHON TeopeMbl Jlamnaca BEposSTHOCTh OTKIOHEHHUS TOJH OT BEPOSITHOCTH 3TOTO COOBITHS COCTABHT:

P|m/ n— p| <g= @(g,ln/ pq) e CD(gw/n/ pq) - ¢pynkuus Jlamnaca, umeem
Plm/n—0.2) < 0.03= &(0.03,/1500/(0.2%0.8) ) = (2,9048) = 0,9963.

3amaua Ne3

B kopobke u3 10 geraneii -6 oxpameHHbIX. COCTaBUTh 3aKOH paclpeiesieHusl CIy4aifHONH BeMUIUHBI X —
qrciIa OKPAIIEHHBIX JeTanell CpeAn TpeX M3BJICUCHHBIX, €CIIM IIOCNIE PErMCTPAlMK HaNu4us ( UM OTCYTCTBHSI)
OKpAalIeHHOCTH OYepEeTHON W3BICUCHHON JeTajy IIOCIeqHSIS BO3BpamlaeTcs Haszag B KOpoOky. Haiitu
MaTeMaTHYeCKOe OXKHUaHUe, JUCIIEPCUIO B (DYHKIIUIO pactpeesIeHUs TON cIy4aiiHOW BETUYHHBI.

Pemenue:

Benmnunnaa X mpuanmMaet 3Hauenue 0, 1, 2, 3. BeposTHOCTH paccunThiBaeM 1o (Gopmyne beprymmu mpu
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
p; 0,064 0,288 0,432 0,216

Brruncnum TCHCPb MATEMATUYCCKOC OKUIAHUC STOH cnyqaﬁHoﬁ BEIIMYHNHBI

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+ (218" 0,432+
+(3-18)%-0,216=0,72

CoctaBuM (pyHKIMIO pacnpeaeraeHus Ul CIydailHoi BemnIuHbl X:

0,x<0
0.064npu0 < x <1
F(x)=10.352npul < x < 2
0.784npu2 < x <3
Inpux>3

5.2. TunoBoe HHAMBHUAYAJIBLHOE JOMAIIHEe 3a/IaHHe

3agaya 1. B ypHe 26 Genbix mapoB u 6 4epHbIX mapoB. HaiiTu BeposITHOCTD, UTO:
A) BbTanmm Genbiii map;

B) BerTammnm 2 Genpix mapa;

3agaya 2. [Ipu noMenieHny B ypHY TIIATENIBEHO NepeMelanHbiX 44 mapoB (13 Hux 11 Oenbix,
ocTaJbHBIE YepHBIE) OJJUH IIap HEN3BECTHOTO I[BETA 3aTepsaics. M3 ocTaBmmxcs B ypHe 43 mapoB Haygady
BBIHUMAIOT OAMH map. KakoBa BEpOSTHOCTH, YTO BBIHYTHIN IIap OKaXXeTCH Oesbim?

3agauya 3. BeposTHOCTh monagaHus B LeJIb IPU KakJ0M BeicTpene paBHa 0,24. HaliTi BeposSTHOCTD
TonagaHus B 1eIb ABYX ITyJIb B 00JIee, eCIU YICIIo BeICTpenoB paBHO 3000.

3amaua 4. Crnygaitnas BenmnauHa X 3a/1aHa PAIOM pacTpeeIcHUs



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

A) ompenenuTbh KOHCTAHTY A;
b) HaiiTn MaTemMaTHIeCcKOe OXKUAAHUE U AUCTICPCHIO CITyIaifHOW BEIMYUHEI X.

Pemienne.
3agaua 1.
Hcmonb3yeM Kiaccaeckoe orpeieNieHre BEPOsITHOCTH, Te M - YHUCIIO UCXO/I0B, OJIaroMpHUsTCTBYIONINX
OCYIIECTBIICHHIO COOBITHS, @ N - YHUCJIO BCEX BO3MOXHBIX HCXOJIOB.

A) n=26+6=32 -cnocoBoB BbLTAWMTL OAMH WAP K3 HMEeWMxcA 32,

m =20 - cnocoBoB BeITAKMTE OaMH Benblid Wap, No3ToMy BepOATHOCT

-
_20_13_ 8125
32 16
: 320 31-32
B) n=C5, = XETY = = 496 - cnocoboB BLITALWMTE B WAPa M3 UMEIOLLMXCA 32,
2 26! 25-26
m=C5 = a0 = . =325 - cnocofoB BoITaWMTL ABa Denblx Wapa, no3ToMy GepPoATHOCTL
325
P=——=10,6552
96
3agaua 2.

BBezneM monHyIo rpymiry THIIOTES:
H1 = (IToTepsuics Genblit map),
H2 = (IloTepsics dyepHbIi 1m1ap),
0 YCJIOBHIO 3TH 'MITOTE3bI PABHOBEPOSITHHI, TO ecTh P(H1) =P(H2) = 1/2=0,5.
ITo runoreze H1 B ypHe octanetcs 10 6enbix u 33 depHBbIX, 1o runore3e H2 B ypue ocranercs 11
OenbIX U 32 YepHBIX mapa.
Beenem cobpitre A = (BoiryTHIH map - Oenbiil). Haiinem ycioBHBIE BEpOSTHOCTH:
P4 H)=——2 1% pgigy-_1L 11
10433 43 11+32 43

Torna BeposiTHOCTH COOBITHSL A HaiiieM 1o GopMyJie TOIHOH BEPOSTHOCTH:

. . . . 101 11 1 21
P(4)=P(A|H)P(H)+P(4| H)P(H))=— —4+— —="-=0,244
43 2 43 2 86
3agaya 3.Mmeem cxemy bepHyiuin (cxeMy He3aBHCHMBIX MCIIBITaHM) ¢ napameTpamu N = 3000, p =
0,24,g=1-p =0,76. Tak xak n = 3000 mocTtaToYHO BENUKO, OyIEM UCIIOIH30BATH TIPUOIIKEHHYTO
(dbopmyity: HHTETpallbHYIO TeopeMy Jlamnaca:

P (k.k) = {I)[ k, —np]_{b[ﬂ]‘ rae k, =2, k, =3000, ® — dyHkuma Nlannaca (3HaueHus

\npq \npg

bepyTca us Tabnmu).

MNopctagnaem:

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

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

]={D(9?.5)—ﬂ1(—3(}}=

3agaya 4. Halizem KOHCTAHTY A U3 yCJIOBHS, YTO CyMMa BCEX BEPOSTHOCTEH JOJKHA PABHATHCS
eAMHULIE!
1/30 + 2/30 + 3/30 + A/30 +1/30 = (7 + A)/30 = 1, orkyma A = 23 1 moay4aeM 3aKOH pacrpeaeneHust X



X 1 2 3 4 5

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

Haiigem MaTeMaTHuecKoe OKUIaHUE U AUCTICPCHUIO cnyqaﬁﬂoﬁ BEIUYUHEI X.

ﬂ{X:ZA'ip:.:l-l 304+2-2/3043-3/30+4-23/3045-1/30=111/30=37/10=3.7

DX=Z.Tpr.—(f-,{£¥):=1-1 30+4-2/3049-3/30416-23/30+25-1/30=3.7 =
=420/30-3.7"=0.61.
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21.

22.
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29.
30.

31.

32.
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5.4. Bopochl K IK3aMeHYy
[TonsTne MHOXecTBa. DneMeHThl MHOXKecTBa. [lycroe MmHOXecTBO. [lonMHOXKecTBa.
UYucnoBsle MHOKECTBA. CBSA3b MEXKY YHCIOBBIMUA MHOXKECTBAMU.
OcHOBHBIE cITOCOOBI 33JaHUSI MHOYKECTB. Y HUBEpCAIbHOE MHOXKECTBO.
Omneparuu Hax MHOKecTBaMHU. OCHOBHBIE CBOMCTBA OIIEepaIni.
KomOunaropuka, 3agaun kKomOuHaTOpUKH. [IpaBuio cyMMbl 1 IpoOU3BEICHHUS.
OcHOBHBIE KOMOMHATOPHBIE (OPMYIIBI AJisi coennHeHni. [IpuMeHeHne KOMOMHATOPUKU TPH BBIYMCIICHUH
BEPOSITHOCTEM.
[lonsiTHE CcTOXACTHYECKOTO OmbITa M ciiydaiiHoro coObrtma. Kmaccudukarmst coOpituif. [lomHas rpymma
coObITHil. M300paskenue coobITuid. Oniepaniy HaJl COOBITUSMH.
Knaccnueckoe onpeneneHre BEpOSITHOCTH CIy4aifHOro coObiThsi. CBOHCTBa BEPOSITHOCTH.
OTHOCHUTENbHAS YaCcTOTa CIIydaifHOTO COOBITHA U ee cBoiicTBa. CTaTHCTHYECKask BEPOSITHOCTD.
I'eomerpuueckue BeposiTHOCTU. [IprMepsl.
Teopema cl10KeHHS BEPOATHOCTEH HECOBMECTHBIX COOBITHH, €€ CIICIICTBHSL.
HezaBucumsie coObiTrs. Teopema yMHOXKEHHUSI BEPOITHOCTEH HE3aBUCUMBIX COOBITHIA, €€ CIICACTBUSL.
3aBuCHMBIE COOBITHS. Y CIIOBHAS BEPOSITHOCTD. TeopemMa yMHOKEHHS BEPOSATHOCTEH 3aBUCUMBIX COOBITHIA.
Teopema c10KeHHS BEPOSATHOCTEH COBMECTHBIX COOBITHH U €€ CIIC/ICTBUS.
DopMyi1a ONHON BEPOIATHOCTU. BeposrHocTu runore3. @opmyisl batieca.
IToBTopHBIE HEe3aBHUCHMBIE UcTibITaHus. Cxema bepuyinu u popmyna bepuymu. @opmyina Ilyaccona.
[Ipocreitmmii moTok codbITHii. JIokanpHast 1 MHTErpabHAas TeopeMbl Jlamaca.
[lonsTue crmyuyaitHOW BenWYMHBI. BHIbI ciy4aiiHbIX BenW4HH. J{MCKpeTHbIe ciydaiiHble BennuuHb! (JICB).
3akoH pacnpenenenus ICB.
buHOMHMHANBEHOE M MyaCCOHOBCKOE pacipeneneHus BepostHocTeil JICB.
Omneparun wHan JCB. UncioBele XapakTepUCTHKH CIyYaiHBIX BeiawmuuH. MaTtematudeckoe oxumanne [[CB,
€ro BEPOSTHOCTHBIN CMBICI U €r0 CBOMCTBA.
Hucnepcus u cpennee kBaapatudyeckoe oTkioHeHue ICB u ux cpoiicTBa. CBSI3b YUCIOBBIX XapaKTEPUCTUK
cpeaHero apu(MeTHYeCKOro B3aMMHO-HE3aBUCHUMBIX M OJMHAKOBO pacmpeneneHHbXx JICB ¢ uncnoBbiMu
XapaKTepUCTUKAMHU KaXI0M U3 HUX.
HopMupoanHoe n HopMmanbHOE pactpenenenus BepostHocTeit HCB.
BepostHocTs nonananus HopmansHoi HCB B 3aganHblil MHTEpBaji. BelyncieHne BEpOSTHOCTH 33JaHHOTO
OTKJIOHEHHsI HOPMAJIBHOM CIIy4aifHON BEJIUYMHBI.
[IpaBuio Tpex curm.
Maremarnueckasi CTaTUCTHKA, €€ IPEAMET, METOIBI M 3aja4u.
OcHOBHBIE KaTeTOPUH CTaTUCTUKHN. CTaTUCTHYECKOE HAOMIOIEHNE, €r0 OpraHu3anys 1 3Tamsl. | pynmupoBka.
Bunb! rpynnupoBok.
@DopMBI, BUABI U CTIOCOOBI CTATUCTHYECKOTO HAOIOACHHUSL.
CraTuctryeckue TabNHIBl U TIpaBrila UX MOCTPOeHUA. M3MepeHns 1 mKabl.
I'enepanbHas 1 BEIOOPOYHAS COBOKYIMHOCTH. Bujsl BEIOOpOK. CriocoObI 0TOOpa.
Bapuanmonnsiii  psa.  Cratuctuueckoe — pachpenefieHHe  BHIOOPKH.  OCHOBHBIE — XapaKTEPHCTHKH
BapHallMOHHOTO Psa.
CriocoObl  3ammcy 3HAYEHWH HCcIelyeMoro MpHu3Haka. X OCHOBHBIE XapakTepucTHkd. [ paduueckue
M300paKeHHSI pacIipeieTICHUS CIIyIaifHON BETTUIHHBI.
Bribopounas ¢pynkuus pacnpenesnesus. CBA3b SMIMPUYECKON U TeopeTHYecKol (PyHKIMH pacpeeneHusl.
CraTucTHyecKue BeTMYMHBI M UX MTOKa3aTennd. AOCOMIOTHRIE U OTHOCHUTENbHbBIE BETHYNHBL. VIHAEKCHI.
I'enepasibHas U BeIOOpOYHAs cpeauue. OlieHKa reHepalbHON CpeaHel 10 BEIOOPOUHOM cpeIHek.
I'enepanbHas 1 BEIOOPOYHAS AUCTIEPCHU M CPEHHUE KBAAPATUIECKUE OTKIOHEHUS (C.K.0.).
Onenka renepanbHOl aucnepcuu. OLeHKa FeHepalbHOTO C.K.0.
OCHOBHBIC U IOTIOJIHUTEIIbHBIE XaPaKTEPUCTUKU BAPHALMOHHOTO PsiAa.



38. MHTepBanbHbIe OICHKH MapaMeTpOB paclpelelieHns, WX TOYHOCTh M HAJe)KHOCTh. JloBepHTEIbHBIE
HWHTEPBaJIbL.

39. JloBepuTenbHblE WHTEPBAIBI ISl OICHKHM MAaTEMaTHUYECKOTO OXHIAHUS HOPMAIbHO PAaCIpeIeICHHOTO
npu3Haka X Mpy U3BECTHOM M HEU3BECTHOM C.K.0. [ (X).

40. JloBepuTenbHbIC WHTEPBaJbl ISl OIGHKM C.K.0. HOPMaJbHOTO pacmhpezeicHus. Vcnonb3oBaHue
JIOBEPUTEIbHBIX HHTEPBAJIOB IMpPHU OIICHKE HCTUHHOTO 3HAYCHUS HM3MEPSIEMOM BEIMYMHBI U TPH OIICHKE
TOYHOCTU U3MEPCHUMN.



