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2. IlepevyeHb KOMIETEHIMH

OIIK-2: CrnocobeH ocymecTBIATh cOop, 00pabOTKYy M CTATUCTHYSCKUH aHAIN3 JAaHHBIX, HEOOXOMMMBIX IS
peUICHUA MMOCTABJICHHBIX SKOHOMNWYCCKHUX 3aaa4.




3. Kpurepuu u noka3zate/iu olleHMBAHUSI KOMIIeTEeHIHIl HA Pa3IMYHbIX 3TAanax ux opMUpoBaHUA

Irtan ¢popMHpPOBaAHUS

KpnTepml H TMMOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(I)OpMI)I KOHTPOJIsA

®opmupyemas
KOMIIeTeHIUH (pPa3ensl, c¢(hopMHPOBAHHOCTH
KOMIIeTeH s 3HaTh: YMmern: Baagers: "
TeMbl JUCHUTIJIHHBI) KOMIeTeHIuii
. OIIK-2
Teopus BeposTHOCTEN
-opMasIbHO CTaBUTH 3aa41
- IOHATUSA U YTBEPXKICHUS, BXOAAIINIE .
OIIpeieNIeHUs] BepOSTHOCTEH,
B COJICpXKaHNE TUCIUITIHHEL,
MIPOBOJUTD UCCIICAOBAHMUA,
JIOKa3aTeNbCTBA TEOPEM.
CBSI3aHHBIE C OCHOBHBIMHU
B wacTHOCTH, 3HAaTH TOHATHSL:
MOHATUSIMH;
BEPOSITHOCTH (KJIacCHYECKast U
- IPAMEHATH METOIBI 00PadOTKH
CTAaTHCTHYECKas ), paclpeiciIcHUe .
pe3ynbTaToB HAOMIONCHUH, pemaTh
BEPOSITHOCTH M €T0 XapaKTEPUCTHKH,
" . 3aJauy 1o pasaenaM Kypca, - MaTeMaTHYECKIM
CiTydqaiiHast BeJIMUMHA U & .
MPUMEHSSA TEOPETHYECKNH MaTepral, | armaparoM o0paboTKu
. OIIK-2 XapaKTEPUCTHKH, CXeMa HE3aBUCUMBIX
Ciy4JaiiHble BETMYUHBI N - TBOPYECKH MOJXOAUTH K PEIIEHHIO | CTAaTUCTHUECKUX JAHHBIX;
HCTBITaHUH, TeopeMbl MyaBpa U KonrponbHas padora
npodeccroHabHBIX 33/1a4, - METOJIaMH BBIOOpA U
IlyaccoHa, nens MapkoBa, 3aKOHBI WNupuBunyansHOE
OpPUEHTHPOBAThCA B HECTAHAAPTHBIX | peaau3aluu Haubosee
OONBIINX YUCE, IEHTPaJIbHAs JOMallHee 3aJjaHue
YCIOBHSAX U CUTYalHsAX, panMoHAJIBHBIX METOI0B
npeaenbHas TeopeMa, reHepaibHas o
AQHAJTM3UPOBATH BO3HUKAIOIINE peIIeHus MOCTaBIEHHON
COBOKYTIHOCTB, BEIOOPKa, BEIOOPOYHEIE
. poOIeMBI. 3aaun.
XapaKTepUCTHKH, BApHAIIMOHHBIN P,
- CTPOUTH MaTeMaTHIECKHE MOAEIN
TIOPSIIKOBBIE CTATHCTHKH, OIICHBAHHE
3aj1a4, IPUBOAUTH UX K HY>KHOMY
I1apaMeTpoB, TOUCUHBIE OLIEHKH, BI
MHTEPBAIbHBIC OIIEHKH; 3HATh Y . .
- pemaTth Kelc — 3ajaHui
KOJINYECTBEHHBIE METObI OLIEHKH
N . MPUKJIQTHOTO COICPKAaHUS;
CITyqalHBIX COOBITHH, BETUUMH,
Maremaruyeckas OIIK-2 - pelIaTh NPAKTUYECKHE 3a1aUK
CHCTEM BEIUYHH. "
CTaTHCTHKA podecCHOHaNbHON AesITeIbHOCTH

IIka/ja oleHNBAHUA B paMKaX 0aIbHO-PEHTUHTOBOI CUCTEMBbI:
«He 3auTeHO» — 60 0aIoB U MeHee; «3auTeHo» — 61-100 OamIoB




4, Kputepuu onleHUBaHUA

KonTposabHas pabora

BaJjuibl Kputepuu ouennBanus

8 KOHTPOJIbHAsL pa60Ta BBITIOJTHEHA TTOJIHOCTBIO, B PEIICHUN HET MAaTEMAaTUICCKUX OIIIHOOK (BOSMO)KHa OoJHa
HCTOYHOCTbH, OIIMCKA, HC ABJIAIOIIAACA CICACTBHCM HCIIOHUMaHUA MaTepI/Iana)

KOHTPOJIbHAs paboTa BEINIOJIHEHA MTOJHOCTHI0, HO 000CHOBAHHMS [I1ar0B PEIICHHUs HEJJOCTATOYHBI, JOIyIIeHa
6 onHa HerpyOas omnOKa WK ABA-TPH HEOUYeTa B BRIKJIAAKAX MU rpadyuKax, €CIIU STH BUIBI PaOOTHI HE
SBJISUINCH CIICNUAIbHBIM OOBEKTOM NTPOBEPKU

CTYACHT JOIyCTHJ OoJiee OTHOU TPYyOOit OmmOKY Wit 0ojee ABYX-TpeX HEIOUYETOB B BEIKIAIKaX U rpadukax,
HO CTYZICHT BJajieeT 0043aTeNbHBIMU YMEHUSIMU T10 TIPOBEPsIEMOii TeMe.

0 CTYZICHT TOKa3aJl IOJTHOE OTCYTCTBUE 00s3aTEIbHBIX 3HAHUI M YMEHUII 110 IPOBEPAEMOi TeMe

[Ipumeuanue:

K rpyObIM ommOKkaM OTHOCATCS HE3HAHHE CTYIEHTOM (OpMYJ, MPaBHUJ, OCHOBHBIX CBOICTB,
TEOPEM M HEYMEHHE UX NPUMEHSITh, HE3HAHWE IPUEMOB PELICHUS 3a/1ad, a TAKKE BBIYMCIUTEIbHBIC
OIITMOKH, €CITU OHU HE SIBJISIFOTCS OMTUCKOM.

K HerpyOpiM ommmbkam OTHOCSATCS BBIYMCIUTENbHbBIE OIIMOKHU, €CIM OHU SIBJISIOTCS OMHUCKOM,
MOTEps PELICHUS] YPABHEHHUSI WM COXPAHEHHE B OTBETE OCTOPOHHETO KOPHSI.

K Henoyeram OTHOCATCS HEpAaLMOHAIBHOE PELIEHUE, ONMMCKU, HEJOCTATOYHOCTh WJIM OTCYTCTBUE
MOSICHEHU, 000CHOBAHUI B PEIIICHUU 33]JIaHUS.

NuauBuayanbHoe nomaiHee 3aganue (U/13)

banabl XapaKTepncana HHAUBUAYAJTBHOT0 JOMAIIIHET0 3a1aHUsA

YpoBeHb pacueTHO-TpadHUecKoi paboThl OTBEYAET BCEM TPEOOBAHUM, NPEAbSBISIEMBIM K BbIoJHeHUI0 /13,
TEOPETUYECKOE COJEPIKaHUE pas3ziesa JUCLHUILIMHBI « Teopus BEpOATHOCTU U MATEMAaTUYECKasi CTATUCTUKAY
OCBOEHO TTOJTHOCTBIO, HEOOXOMMBIC MIPAKTHIECKHE HABBIKK PabOTHI ¢ OCBOCHHBIM MaTepHAIOM
c(OpMHUPOBaAHBI, BCE NMPEAYCMOTPEHHbIE TporpaMMoi o0yderus 3amanus 11/13 BeImonHeHs! 6e3 3aMe4aHuH.

YpoBeHs pacdeTHO-TpadIeCcKOi pPabOTEl OTBEYAET BCeM TPEOOBAHMAM, PEABIBIACMBIM K BBHITIOJIHEHUIO
N3, TeopeTndeckoe conepKaHue pa3aena IUCIUILIHHBI « Teoprs BEpOSTHOCTH U MaTeMaTHIeCKast

3 CTAaTHCTHKa» OCBOEHO IOJHOCTBIO, IPH ATOM HEKOTOPbIE NPAaKTHIECKUE HABBIKM PA0OTHI ¢ OCBOSHHBIM
MarepuanoM chpopMHpOBaHBI HEAOCTATOYHO, HO BCE MPENYCMOTPEHHbIE IPOrpamMmMoii oOoyuenns 3aganus U3
BBITIOJIHEHBI, HEKOTOPbIE M3 HUX COJIEPIKAT HerpyOble OIHOKH.

VYpoBenb pacueTHO-TpadudecKoit paboThl HE OTBEYAEeT OOJBITMHCTBY TPEOOBAaHUH, IPEIBIBISIEMBIM K
BeINoNHeHMI0 M3, TeopeTndeckoe copepikanue paszaena TUCIUILIUHEL « Teopus BeposSTHOCTH U

2 MaTeMaTHYeCcKasi CTATUCTHKA) OCBOCHO YaCTHYHO, HEKOTOPHIE MIPAKTHUECKHE HABBIKU PAOOTHI HE
c(hOpMHPOBAHBI, OTACIBHBIC MPEYCMOTPEHHBIC MPOrpaMmMoii 00yueHus 3aaanus M3 BBINOIHEHBI C TPyObIMH
OIHOKaMHU.

Yposenb BeinonHeHus: NJ13 mokas3piBaeT, 4TO TEOPETUIECKOE COJICpKAHNE pa3/iesa JUCIUILIHHGBI « Teopus
BEPOSITHOCTH U MaTeMaTHUECKas CTATUCTHKA» HE OCBOEHO, HEOOXOIMMBbIE TTPAKTHYECKUE HABBIKU PabOThI HE
0 c(hopMHPOBaHbI, Bce BRIIOHEHHBIE 3aaanust V13 comepskaT rpyObie OMMOKH, TOTIOTHUTEIbHAS
caMoCTosTeIbHas paboTa HaJl MaTEepUAJIOM HE IIPUBENET K KAKOMY-JTHOO0 3HAYMMOMY TMOBBIIIICHAIO KAYeCTBA
BhITIOJIHEHUS 3ananuit N]13.

TpedoBaHus, npeabsBisieMble K BbIMogaHeHuro 1MJ13:

— WJI3 nomkHO 6a3upoBaThesi Ha 3HAHUSAX TEOPETUYECKUX M METOAMYECKHX BOMPOCAX JUCIUILIHHBI « Teopus
BEPOATHOCTH M MaTeMaTHUYEeCKas CTaTHCTHKa». PaboTa momKkHa coaepKaTh 3JIEMEHTHI TBOPYECTBA, HOBHU3HEI,
HanpaBieHHble Ha 3 dexTuBHOE pemenne 3aaanuii 1/13;

— W3 nomkHO OTpa3uTh IIyOMHY TEOPETHMYECKOH MOATOTOBKH CTYAEHTA, MOHUMAaHHE KOHTPOJIHUPYEMOTO
y4eOHOro marepuaia mo aucuuiuimHe «Teopwsi BEpOSTHOCTH M MaTeMaTHUYeCKas CTATUCTHKA». YMEHUE
CBSI3BIBATh TEOPETHYECKHE TOJOKEHHS C WX MPAKTUYECKUM MPHUMEHEHHEM, CIIOCOOHOCTh CaMOCTOSATENHHO
(hopMupoBaTH M1 00OCHOBEIBATh COOCTBEHHBIC BBIBO/IBI, IOTHYECKH U TPAMOTHO HU3JIaraTh CBOU MBICIIH;

— B U/3 He momyckaercs nepenuchiBaHNE y4eOHUKOB, Y41€OHBIX TOCOOUM U IPYTUX HCTOYHHKOB;

— Crynent — asrop U/I3 NOIHOCTBIO OTBEYAET 32 MPEMJIOKECHHBIE PELICHUS 3aJaHUid U MPABUIBHOCTh BCEX
JAHHBIX, TpUBeACHHBIX B 1]13;

— WJI3 nomkHO OBITH ClaHA B HA3HAYCHHBIA PYKOBOJIUTEIEM CPOK.

5. TumnoBble KOHTPOJIbHbIC 32/IaHUSI M MeETOAMYECKHE MAaTepHaJIbl, ONpele/souue
npoueaypbl OLEHWBAHUS 3HAHMHA, YMeHHMH, HABBIKOB MW (WIH) ONbITA [AeATeJIbLHOCTH,
XapakTepu3yommx 3Tanbl  (OPMHUPOBAHUSI  KOMIIETEHIMi B  Mpolecce  OCBOEHHA
00pa30oBaTeJIbHOW NMPOrPAMMBI.




5.1. TunoBasi KOHTpPOJIbHAsI padoTa

3apaua Nel

N3 xopoOkwu, B KOTOpoH 15 CHHUX B 5 KPacHBIX CTEP)KHEH /JIs aBTOPYUKH, Hay/1adyy BEIHUMAIOT
CTepXKEHb, (UKCHUPYIOT €ro IBEeT W BO3BpamamT oOpaTHOo B KopoOky. Ilocime storo Haymauy
OJIHOBPEMEHHO H3BJIEKAIOT JBa CTep:kHs. HaliTu BepoOATHOCTH TOro, 4To 3a 00a pa3a M3BJICKIM B
KPacCHBIX CTEPIKHSL.

3agaua Ne2

[To craructuueckum naHHbIM, B 20 % ciiydaeB KOMMeEpUecKoMY OaHKy YAaeTcsl MpUBICYb
UMEIOLUXCA y HaceleHus coOepexxeHus. HailTu BepoATHOCTH TOro, 4YTO CpeA HACEICHHUS JaHHOTO
OoKpyra 4uciieHHOCTbIO 1500 wyenoBek J0Jig Trpak/iaH, KENAroUIUX BJIOXKUTh CBOU COEPEKEHHS B
KOMMEPYECKHI OaHK, OTKIIOHUTCS OT YKa3aHHOUM BeposTHOCTH He Oosee yem Ha 0,03 ( mo abGcomoTHOM
BEJIMYMHE).

3agauya Ne3

B xopobke u3z 10 neraneir -6 oxpameHHbIX. COCTaBUTH 3aKOH pACIpPENEICHUS CIydalHOMN
BeIMUMHbI X — 4YHClia OKpAIICHHBIX JeTaliell cpelud TpeX M3BJICUEHHBIX, €CJIHM IOC]e perucTpanuu
HaMYHs ( WIIM OTCYTCTBHSI) OKPAIIEHHOCTH OYEPETHON M3BJICUCHHOW JETAIH MOCIIEeIHSS BO3BPALIACTCS
HazaJ B KOpoOKy. Haiitu marematnyeckoe OXUIaHUE, AUCTIEPCHIO U (YHKIMIO paclpeAesieHUus: STou
CIIy4ailHOW BEJIUYUHBI.

3amaua Neq

[110THOCTH BEPOSATHOCTH CITy4aiiHOW BEMWYMHBI X UMEET BU:

3

X npu—2<x<0

o(x)=1 4
0 — 6 — ocmanvuvix — cyuasx

Haiitn BEpOATHOCTH TOr0, YTO B HEKOTOPOM MCIBITAHUM 3HAYEHHME dTOM CIIY4aliHOW BEJIIMYMHBI
OKa)XeTCsI MpUHaAIekKanmmM npoMexyTky (-1; 1) u aucnepcuto D(X).

3agauya NeS

BeposTHOCTH TOTO, UTO Ca)keHel| BUILHU NpuxuBercs, paBHa 0,9. [louemy Henb3s NpUMEHUTH
HepaBeHCTBO YeObIeBa i OIEHKH BEPOSTHOCTH Toro, yto cpeau 2000 mocakeHHBIX CaKCHIIEB
YHCIIO0 MPMKUBLIMXCS OyneT 3akiodeHo B rpaHunax orl850 mo 1900? Kak Hy)KHO M3MEHUTH JIEBYIO
rpaHully, 4ToObl NMpUMEHEHuEe HepaBeHCTBa UYeOblmieBa cTano BO3MOXKHBIM? PemuTh 3amauy mnpu
COOTBETCTBYIOIIEM U3MEHEHNU JIEBON TPAaHUIIBL.

Pemenne

3anaua Nel

N3 kopoOkH, B KOTOpoH 15 CHHMX M 5 KpacHBIX CTep KHEH AJI aBTOPYUKH, Hay/1ady BEHIHUMAIOT
CTepXEHb, (UKCUPYIOT €ro IBET W BO3BpallawT o0paTHO B KopoOky. Ilocime storo Haymauy
OJTHOBPEMEHHO H3BJIEKAIOT JIBa CTEep)kHsA. HalTu BeposITHOCTH TOro, uTo 3a 00a paza M3BJICKIU JABa
KPaCHBIX CTEPXKHSI.

Pemenue:

O0603Ha4UM BO3MOXHBIE COOBITHS: A - BBIHUMAIOT KPACHBIA CTEPKEHb MPU MEPBOM H3bBSTHUH,

coObITHe B, - BBIHMMAIOT CHHHH CTEp:KE€Hb IIPU NEPBOM HU3BATUH; COObITHE A A, - BBIHUMAIOT JBa
KPACHBIX CTEPKHs IPH BTOPOM M3bATHH, coObITHE A,B, + B,A, - BBIHUMAIOT OJMH KPaCHbIH CTEPKEHb
Opyd BTOPOM HU3bATHH, coObiTHEe B,B, BBIHMMAIOT [Ba KpacHBIX CTEP)KHA IIPU BTOPOM M3BATUH,

cobbiTe C —3a 00a pa3za U3BJIEKIIU JIBa KPACHBIX CTEPIKHSI.
Hmeem: C=A (A2 B, +B,A, )+ B, - A, A, , BBIYUCIHM BEPOSTHOCTb ITOTO 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

3agaga Ne2

[To cratuctuueckum naHHbIM, B 20 % ciayyaeB KoMMepuecKoMy OaHKy YJaeTcsl MpHUBJIEUYb
UMeIoIUXcs y HaceleHus cOepexxeHus. HallT BEpOSITHOCTH TOTO, YTO Cpeld HACEeIeHUs JaHHOTO
OKpyra 4YHCICHHOCThIO 1500 bemoBeK J0Ji1 TpaklaH, KENAONIMX BIIOXKHUTH CBOM COEpPEKCHHUS B



KOMMepUYecKuil 0aHK, OTKJIOHUTCS OT yKa3aHHOH BeposTHOCTH He Ooinee yeM Ha 0,03 (1o aGcomroTHOM
BEJINYUHE).

Pemenue:

BeposTHOCTE COOBITHSI «BJIOKUTH CBOM cOepexeHuss B KomMepueckuid Oank» p=0,2. Ilo
dbopmynaM UHTErpanbHON Teopembl Jlamaca BepOSTHOCTh OTKIOHEHHS JOJIHU OT BEPOSTHOCTH ATOTO
COOBITHS COCTABHUT:

Pm/n—pl<e= cD(g,/n/ pq) e CD(S,/n/ pq) - pynkius Jlannaca, umeem
P|m/n—0.2| < 0.03 = ®(0.03,/1500 /(0.2%0.8) ) = @(2,9048) = 0,9963 .

3agauya Ne3

B xopobke u3z 10 neraneir -6 oxpameHHbIX. COCTaBUTH 3aKOH DPACIpPEAEICHUS CIy4aillHON
BeIMUMHbI X — 4YKCla OKpAIICHHBIX JeTaliell cpelud TpeX M3BJICUEHHBIX, €CJIHM IOC]e perucTpanuu
HaM4us ( WM OTCYTCTBHSI) OKPAIIEHHOCTH OYEePEIHON U3BJICUEHHON JETaIH MOCIIEeIHSS BO3BPALIAETCS
HazaJ B KOpoOKy. Hailtu matematnyeckoe OKuJaHUE, AUCIEPCUI0 U (YHKIMIO paclpeiesieHus: 3To
CIIy4aiiHOW BEJIUYUHBI.

Pemenue:

Bemmunaa X npunumaer 3nadenwme 0, 1, 2, 3. BepostHocTH paccuuThiBaeM 10 (opmyie
bepnymnu pu n=3, P=0.6:

P(X=n)=P, =C,"p"(@-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

! 4 8 2 6

Brruucnum Teneps MaTeMaTHYECKOE OKUJAHUE ITOU CIIy4allHON BEJTMYUHBI
M(X) = ZXi -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+

+(3-1,8)*-0,216=0,72
CocrtaBuM QYHKIIUIO pacTIpeCIICHHs IS CTydyaHON BeTUIHHBI X:
0,x<0

0.064npu0 < x <1
0.352npul < x <2
0.784npu?2 < x <3
Inpux >3

F(x)=

3apaua Ne4
[110THOCTH BEPOSTHOCTH CITyYailHOH BENWYUHBI X UMEET BH/I:
3
—npu—2<X<0
f(x)=1 4

0 -6 — ocmanvrvix — Clydasix

Haiitn BeposSITHOCTH TOTO, YTO B HEKOTOPOM MCIBITAHUH 3HAUCHHE 3TOW CIy4ailHON BEIMYHHBI
OKa)XeTCsl MpUHAIIekKanmM TpoMexxyTky (-1; 1) u aucnepcuto D(X).
Pemenne:



BepositTHOCTE TOrO, 4TO CilyyaiiHas BelIMuMHA X CMOXET IMPHUHATH 3HAUYEHHE, HaXOAsIIeecs

Mexay -1 w1 HaxomuTcs — depe3  IUIOTHOCTH — BEPOATHOCTH o (opMmyle:
1 2 3

P(-1< X <1)= [ f (x)ix = j X _ 1 _o062s.
! adx 8 16

3amaua Ne5

BepostHocTh TOr0, YTO ca)keHell BUIIHU NprkuBercs, paBHa 0,9. [loyemy Henb3s NPUMEHUTDH
HepaBeHCTBO YeOblleBa ISl OIEHKHA BEPOSATHOCTH Toro, 4to cpeaw 2000 mOCakKeHHBIX CaKCHIICB
YUCJIO MPWKUBIIUXCSA OyaeT 3akiatoueHo B rpaHunax otl850 mo 19007 Kak Hy)XHO M3MEHHTH JICBYIO
rpaHuIly, 4TOOBl TpUMEHEHWE HepaBeHCTBa UYeOblmieBa cTano BO3MOXKHBIM? PemmuTh 3amauy mpu
COOTBETCTBYIOIIEM U3MEHEHUU JIEBOW TPaHUIIBL.

Pemenue:

Jns mo6oi cirydailHOM BEJNMYMHBI, TUCIIEPCHUS KOTOPOW KOHEYHA, MMEET MECTO HEPABEHCTBO
UYeOblmena

PQX— m(x) < 5)21— D(z() , 111 100010 £ > 0.
&

B 3amaue mano n=2000, p=0.9, maremarnyeckoe OXUIAHWE YHCIA HECTAHJAPTHBIX IeTalICH
M(X)=n*p=1800. HepaBerctBo YeOrliieBa OlICHUBACT BEPOSITHOCTD MOMagaHus X B CHMMETPHUECKUI
WHTEPBAJI, IIOATOMY YTOOBI €r0 MPUMEHHUTH, CICAYET 3a/laTh CHMMETPUYCCKHI MHTEpBaJl. BriOupaem
uatepBai(1700; 1900)- 370 MHTEpBaT CUMMETPUYHBIM OTHOCHUTEIBHO MaTEMAaTHUYECKOTO OXKHIAHUS
M(X)=1800, IIpumensem HepaBeHcTBo YebObimeBa, ¢ =100, D(X)=n*p*(1-p)=180. Iloxy4aem

P(X 1800/ <100)>1- 22 _ 018
10000

5.2. TunoBoe MHAMBUAYAJIbHOE IOMAILIHEE 3aJaHNe

3agaua 1. B ypHe 26 6enbix mapoB U 6 4epHbIX mapoB. HaliTi BeposSTHOCTb, YTO:
A) BITaIuIM OCIblii map;

b) BeITamuam 2 Genbix mapa;

3anaua 2. [Ipu noMeniennn B ypHy TIIATENIBHO MepeMenianubix 44 mapos (13 HuX 11 6enbix,
OCTaJbHBIC YEPHBIE) OMH IIap HEM3BECTHOTO IIBETA 3aTepsiics. M3 ocTaBimxcs B ypHe 43 mapoB
Hayjady BBIHUMAIOT OJMH map. KakoBa BEpOSTHOCTh, YTO BBIHYTHIH IIap OKaKETCs OenbiM?

3amauya 3. BeposaTHOCTb onaaHus B LEIb IPU KaK10M BeIcTpeie paBHa 0,24. Haiitu
BEPOSITHOCTH NOMa/IaHus B LIEJb IBYX MyJb U Oosee, eciu yucio BeicTpenoB paBHo 3000.

3anaua 4. Cnyyaitnas BennunHa X 3a/1aHa psIOM paclpeeeHus
X 1 2 3 4 5

Pi 1/30 2/30 3/30 A/30 1/30

A) ONPENEIUTh KOHCTAHTY A;
b) naiiTn MmaTemaTuueckoe OKuJaHue U JUCIIEPCHUIO CIIy4aliHON BEIHYUHBI X.

Pemennue.
3amauya 1.
HCHOHB3yeM KJIACCUYECKOC ONPEACIICHUEC BEPOATHOCTHU, T'/I€ m - 9ucio HCXOJ0B,
6HaFOHpI/IﬂTCTBYIOH_[I/IX OCYHICCTBJICHUIO CO6BITI/I${, a N - Y1CJI0 BCEX BO3MOKHBIX UCXOJ0B.
A) n=26+6=32 -cnocoboB BLTAWMTE OAMH WAD K3 HMEWMxXCA 32,

m =20 - cnocoBoB BLITAWKTE 0aMH Benbli Wap, NO3ToMY BEPOATHOCTL

_26_13_
32 16



, 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
3agaua 2.

BBenem monHyto rpymiry rumnortes:
H1 = (IToTtepsuics 6enbrit map),
H2 = (IloTepsisicst YepHbIH 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 mapa.
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 W3 YCJIOBHUS, YTO CyMMa BCEX BEPOSITHOCTEH JOJKHA
PaBHATHCS €HHHMIIE:

1/30 + 2/30 + 3/30 + A/30 +1/30 = (7 + A)/30 = 1, otkyna A = 23 u oJy4aem 3aKOH
pacmipeneneHust X
X 1 2 3 4 5

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

Haiinem marematuueckoe oKugaHue U JUCIEPCUIO CIy4aiiHON BeIUUUHBI 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.



5.3. Bonipocsl k 3a4eTy

1. KombOunaropuka, 3a1a4ii KOMOMHATOPUKU. [IpaBUIO CyMMBI U IPOU3BEICHUSI.

2. OcHoBHBIE KOMOMHATOpHBIE (opMynbl M coeauHeHui. [IpuMeHeHne KOMOMHATOPUKH
MIPY BBIYMCIICHUU BEPOSTHOCTEH.

3.  IlomsiTHe cTOXacCTHYECKOrO OMbITa W ciydaiiHoro coObitus. Knaccudukanus coObITHIL.
[Tonnas rpymma coObrTrii. U300paxenue coobiTuii. Oneparuu HaJ, COOBITUSMMU.

4.  Kiaccuueckoe onpezesieHne BEpOATHOCTU CIIy4aiftHOTro coObITHs. CBONCTBA BEPOSTHOCTH.

5. OtHocuTeNnbHasT YacTOTa CIy4yalHOro coObITHSI W ee cBoicTtBa. CraTucTUyecKas
BEPOSITHOCTb.

6. T'eomerpuueckue BeposTHOCTU. [Ipumepsi.

7. Teopema cnokeHusi BEpOATHOCTEH HECOBMECTHBIX COOBITHI, €€ CIIeICTBUSI.

8.  HesaBucumsie coObiTus. TeopemMa yMHOXKEHUSI BEPOSITHOCTEH HE3aBUCHMBIX COOBITHIA, €€
CJIECTBHUS.

9. 3aBucumble COOBITHA. YCIIOBHAas BEpPOATHOCTh. TeopemMa YMHOXEHHS BEpOSTHOCTEH
3aBUCUMBIX COOBITUH.

10. Teopema ciOXEeHUS BEPOSITHOCTEH COBMECTHBIX COOBITHH U €€ CIIeCTBHSL.

11. ®opmyna nonHoM BeposTHOCTU. BepostHocTu runores. @opmynsl baiieca.

12. TloBtopHble He3aBUCHUMBIC HcTibITanus. Cxema beprymmu u popmyna beprymm. @opmyna
Ilyaccona.

13. IIpocreiimmii moTok coObITHiA. JIOKanbHas 1 HHTETpaIbHAs TeopeMbl Jlamaca.

14. Tlonstue crmydailHOM BenWuWHBI. BuIpl ciydallHBIX BeNWYHMH. J{MCKpeTHBIE ciydyaiiHbie
Benuuunsbl (ICB). 3akon pacnpenenenus CB.

15. buHOMHHAIIbHOE U ITyacCOHOBCKOE pacmpezeneHus BepostHocrei ICB.

16. Omnepanuu Hax JICB. YncnoBeie XapakTEpUCTHKH CIyJaiiHBIX BeTUYMH. MaremaTuueckoe
oxxuganue [ICB, ero BepoATHOCTHBIN CMBICI U €I0 CBOMCTBA.

17. Jlucnepcuss u cpenaHee kBaaparudeckoe oTkiaoHeHue JICB u ux cBoiictBa. CBs3b
YHUCJIOBBIX XapaKTEPUCTUK CpEIHEro apu(MeTH4YecKOro B3aMMHO-HE3aBUCHUMBIX U  OJMHAKOBO
pacnpezeneHHbix JICB ¢ uncioBbIMU XapaKTepUCTUKAMU KaKJI0M U3 HUX.

18. JlomonHuTenbHbIE YUCIOBBIE XapakTepucTuku J{CB.

19. MUnrerpanmpHast (YHKIHS pacupeiesieHHs BEPOSTHOCTEHW CIy4ailHON BEIMYMHBI U €€
CBONCTBA.

20. HempepsiBabie ciydaiiaeie  BenmuumHbl  (HCB). [duddepenumansras — GyHKIHS
pacnpeznenenus BepositHocted HCB, ee BEpOATHOCTHBIN CMBICI U CBOICTBA.

21. UYwucnosslie xapakrepuctiuka HCB.

22. PaBHOMepHOe pacmpenenenue sepositHocteit HCB.

23. TlokasarenpHoe pacrpenencHue BepostHocTeit HCB. @yHKIms Haie)KHOCTH.

24. TlokasaresNbHBIM 3aKOH HaJeXHOCTH. HopMuUpOBaHHOE M HOPMAIbHOE pacHpeAeIeHUs
BeposatHocTeil HCB.

25. BepositHocTe mnonaganus HopMmanbHo HCB B 3amanHblii uHTepBan. Beruucienue
BEPOSITHOCTH 33JaHHOTO OTKJIOHEHHsI HOPMAJIbHOW CIIy4allHON BEJIMYUHBI.

26. IIpaBmiIO TpEX CHUTM.

27. Pacrnpenenenne BepositHocter HCB  «Xwu-kBampar», pacrnpenencaue CThroJIeHTa,
pacnpenenenue Oumepa — CHenexopa.

28. Hepasencra Mapkoa n UeObrméBa.

29. Teopema YeObllieBa u ee 3HaYCHUE JUISI TPAKTUKH.

30. Teopema bepnymmm.

31. Maremaruyeckasi CTaTUCTHKA, €€ IPeAMET, METO/IbI U 3a/1a4H.

32. OcHOBHBIE KaTeropuu CTaTUCTUKH. CTaTUCTHUYECKOE HAOIIOJCHHE, €r0 OpraHu3alus |
sTansl. ['pynnupoBka. Buibl rpynnmupoBok.

33.  ®opmbl, BUABI B CIOCOOBI CTATHCTUYECKOTO HAOIIOICHHUS.

34. Craructuueckre TaOIUIbI U MPaBUIIa UX TOCTPOCHUs. MI3MepeHHs U mKajbl.

35. T'eHepanbHas U BHIOOPOYHAsi COBOKYITHOCTH. Buel BEIOOpOK. Crioco0sI 0TOOpA.

36. Bapuamumonuslii psa.  Cratuctuueckoe — pacmpesaeneHue  BbIOOpkH.  OCHOBHBIE
XapaKTEPUCTUKU BapHALIMOHHOTO PAAA.



37. CnocoObl 3amucH 3HAYEHUH HCCIeIyeMoro mpu3Haka. VX OCHOBHBIE XapaKTEPUCTHKH.
I'paduaeckue n3o06paskeHus pactipeAesICHHs] CITyIaifHOW BEIMYHHBI.
38. BriOopounas yHkius pacupeaeneHus. CBsi3b SIMIUPUUECKON U TEOPETUUECKON (PyHKITHIA

pacrpeieneHus.
39. Crarucruyeckue BEIUYUHBI U UX ITOKa3areu. AOCOJIIOTHBIE U OTHOCUTEIBLHBIE BETUUYNHBL.
MNunexcol.

40. Bwuapl cpenuux BenuuuH. CpenHss apudmernyeckass M TNpaBWia €€ BBIYMCICHUS.
Hcnonb3oBanue cpeaHel reoMeTpuyeckon B ctaTuctuke. [IpumMenenue cpeineil XpoHOI0ruuecKoi.

41. OcHOBHBIE THIIBI pacIpeieNICeHUH 11.C.B.

42. OcCHOBHBIE THPHI pacrpe/eICHUH H.C.B.

43. TloHsATHE  CTAaTUCTHYECKUX  OLEHOK  MapaMeTpoB  pacmpeneneHus.  TodeuHble
CTaTUCTUYECKUE OLEHKU, BUAbI U TPEOOBAHUS, IPEIbIBISIEMbIE K HUM.

44, TenepanbHas u BblIOOpouHast cpennue. OIEHKAa TeHepalbHOW CpeaHel Mo BBIOOPOYHOM
CpeaHen.

45. T'enepanbHas 1 BEIOOpOYHAs TUCTIEPCHU U CPEIHUE KBAIPATUYECKHE OTKJIOHEHUS (C.K.0.).

46. Ouenka reHepanbHoi aucnepcuu. OLeHKa reHepatbHOro C.K.0.

47. OCHOBHBIE U JIONOJIHUTEIbHBIE XapAKTEPUCTUKHU BApUAILIMOHHOTO Ps/Ia.

48. UHTepBaJbHbIE OIICHKM MapaMeTpPOB paclpelneieHus, MX TOYHOCTb W HAaJIeKHOCTb.
JloBepuTENIbHbIE UHTEPBAJIBI.

49. [loBepuTenbHbIE HMHTEPBAIbl JJS OLEHKH MAaTeMaTHYeCKOro OKUIaHUS HOPMAaJbHO
pacrpe/ieIeHHOro pru3Haka X Mpu U3BECTHOM U HEM3BECTHOM C.K.0. 6(X).

50. /[loBepuTenbHbIE WHTEpBANBl [ OIEHKM C.K.0. HOPMAJIbHOTO paclpeaencHus.
Hcnonb30BaHne JOBEPUTENBHBIX HWHTEPBAJIOB IPU OLEHKE HMCTHMHHOIO 3HAYEHUS H3MEpsSEeMOi
BEJIMYMHBI U IIPH OL[EHKE TOYHOCTU U3MEPEHHIA.

51. Bunel 3aBuUCMMOCTEH MEXJy CIy4yalHbIMM BEJIMYMHAMM. 3a/adyd TEOPUU KOPPEISALUH.
Koppensnnonnas 3aBUCUMOCTb.

52. ®OyHKIMS perpeccuu U JIUHUS PErpecCru.

53. Bp10opouHbIii KOA(DPHUIIMEHT KOPpEsAIMU, €ro CBOHWCTBA W BbIYMCICHHE. [IpocTeitmme
Clly4aud KpUBOJIMHEWHOMN KOPPENsIUU.

54. TlonsTHE O MHOXKECTBEHHOUN KOppemsiiuu. [IoHsTHE 0O paHTOBOM KOPPEIISIIHIH.

55. IlonsitMe craTUCTHUECKON TruUMOTE3bl. Buapl cratuctudeckux rumote3. Omubdkwy,
JIOTTyCKaeMble IIPU CTaTUCTUUECKON IMPOBEPKE CTATUCTUYECKUX THIIOTES.

56. Craructuyeckuii Kputepuii mnpoBepku runore3bl. OOJacTb MNPUHATHS TUIOTE3BI.
Kputnueckast 061acTh, KpUTUYECKHE TOYKU. Buabl KpuTHueckux obnacrei.

57. OTbicKaHHE KPUTHUYECKOM 00JacTH M KPUTUYECKUX TOUYEK. MOIIHOCTh KpPUTEpUs.
Kpurepun cornacusi. Kpurepuit cornacus Ilupcona. Kpurepuii cornacus Koamoroposa.



