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2. IlepevyeHb KOMIETEeHUH

YK-1: CnocobGeH oCymIeCTBIATh TOUCK, KPUTHUISCKUH aHAIN3 HH()OPMAITUH, IPUMEHSATh CUCTEMHBIH MOIX O/ IS

peHICHUA MOCTABJICHHBIX 3a1a4

OIIK-1: . Cnoco0OeH MoHUMaTh MPUHIMIIEI pa0OTHI COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUNA U
UCIOJIb30BATh UX AJIS peIIeHUs 3a/1a4 IPO(eCCHOHATbHON AEATENbHOCTU




3. Kpurepuu 4 moka3areju OllecHUBAHUS KOMIIETEHIMA HA Pa3JIMYHbIX 3TaNax uX (pOpMUPOBAHUS

Jran (popmupoBaHus

Kputepnu u noka3areiu OlleHMBAHUS KOMIETEHIUI

®opMBbI KOHTPOJIA
KOMIIeTeHIMH (pa3/ieibl, Popmupyemas c¢(hopMHPOBAHHOCTH
KOMIIETeHI U 3HaTh: Ymern: Baaners: .
TeMBbl M CUMILJIMHbI) KOMIleTeHUMni
- MIOHSTHUS ¥ YTBEPXKJCHUS, BXOSIINE B
VK-1 COJIepKaHNE TUCITUTIIINHEI, -(opManbHO CTAaBUTH 330291 ONIPEICIICHIS
Teopust BeposiTHOCTEHM OHK-- | JI0Ka3aTeIbCTBA TEOPEM. BEpPOSATHOCTEM, IPOBOIUTH UCCIIENOBAHUA, -
B wactHOCTH, 3HATH MTOHSTHS: CBSI3aHHBIE C OCHOBHBIMH ITOHITHSAMH; MaTeMaTH4Ie
BEPOSATHOCTH (KIaccHueckas u - IPUMEHATH METOBI 00pabOTKH CKUM
CTaTUCTHYECKAs), pacupeeicHIe pe3yIbTaTOB HAOMIOACHNHN, peIIaTh 3aJa9l | AammapaToM
BEPOSITHOCTH U €r0 XapaKTEPUCTUKH, 10 paszesnaM Kypca, IpUMEHsIs 00paboTKu
CryuaifHble BETHYNHBI Oyl'Iééll CllyJailHasi BeTMUMHA U €€ TEOPETUYECKUI MaTepuall, cmmcmqec' BBIMONHeH e JOMALIHIX
XapaKTePUCTUKH, CXeMa HE3aBUCUMBIX - TBOPYECKH MOJAXOJIUTH K PELICHUIO KHX JIaHHBIX; o
UCIIBITaHUH, TeopemMbl MyaBpa u npoeCCHOHATBHBIX 3a71ay, - METOAaMHU sz
ITyaccona, uenp MapkoBa, 3aKOHbBI OPUEHTUPOBATHCS B HECTAHJAPTHBIX BbIOOpA U KonTpostbHas padota
OOJIBIIINX YUCE, [ICHTPaJIbHAS TIPEACIbHAS | YCIOBHSAX U CUTYalHUsAX, aHATU3UPOBATh peanuzanuu
TeopeMa, TeHepaIbHasi COBOKYITHOCTS, BO3HHKAIOIINE TPOOIIEMBI. Hamnbonee
BEIOOpKA, BRIOOPOYHBIC XapAKTEPUCTHKH, - CTPOHUTH MaTeMaTHYECKUE MOICITH panroHaIbH
MaTeMaTHuecKkast VK-1 BapHALlMOHHBIN PSAJ, TOPSIIKOBBIC 3a[ad, MPUBOJUTE UX K HY)KHOMY BUAY. BIX METOJIOB
CTATHCTHKA OTIK-1 CTaTUCTHKH, OIICHUBAHHUE TIApaMETPOB, - pemaTh KeWc — 3aJaHni MPUKIATHOTO pemeHus
TOYCYHBIC OIICHKH, HHTEPBAJIbHEIC COZICPIKAHHUS; MTOCTaBJICHH
OIICHKH; 3HATh KOJIMYECTBEHHBIE METOIBI - pemaTh MpakTHIeCKUe 3a/1a4H oif 3amaun.

OLICHKH CITy4YaiHBIX COOBITHIA, BEIINYHH,
CHCTEM BEJIMYHH.

poheCCHOHATBFHOMN IEATSIFHOCTH

IIkaJja oeHUBAHHUA B PAMKaX 0A/1JIbHO-PEHTHHIOBOM CHCTEMBbI:
«HEYIOBJIIETBOPUTEITHLHO» — 60) OAITOB U MEHEe; «yOBIETBOPUTEIbHO» — 61-80 6amios; «xopomo» — 81-90 6amios; «otauano» — 91-100 6anios




1. KonTpoJsbHasi padora

banabl Kpurepuu onennBanus

3 KOHTPOJIbHAS padoTa BHITIOTHEHA ITOJIHOCTHIO, B PEIICHIH HET MaTeMaTHUECKUX OMIHOOK

(BO3MOKHA OJJTHA HETOYHOCTH, OMICKA, HE SBIISIOMIASACS CICACTBHEM HEMOHUMAHNS MaTepHaa)
KOHTPOJbHAS paboTa BHIIIOTHEHA ITIOJTHOCTHIO, HO 00OCHOBAHUS [IIAr0B PEIICHUS
6 HEIOCTATOYHEI, JOITyIIIeHa OJHa HeTpyOast OInOKa WM ABA-TPY HEIOYETa B BRIKJIAAKAX FITH
rpaukax, €CIIM 3TH BUIBI PAa0OTHI HE SBIISUIMCH CTICITHATEHBIM 00BEKTOM ITPOBEPKH
CTYJISHT JIOTYCTHII O0Jiee OHOM IpyOOl OMMOKY MK O0Jiee IBYX-TPeX HEIOUYETOB B

4 BBIKJIaJIKaX U rpaduKkax, HO CTYACHT BlajeeT 00s3aTeIbHBIMA YMEHUSIMH 10 TIPOBEPSIEMOM
TEMC.

0 CTYACHT MOKa3aJj NOJIHOC OTCYTCTBUC 00s13aTeNbLHBIX 3HAHUN U YMGHI/Iﬁ 110 HpOBCpS[eMOﬁ TEMC

IIpumeuanue:

K rpyOpiM ommbOKaM OTHOCATCS HE3HAHHWE CTYACHTOM (DOpMYyJI, MPaBHJI, OCHOBHBIX CBOMCTB,
TeopeM n HGYMGHI/IG nux HpI/IMeH}ITB, HCE3HAHUC HpI/IeMOB peI_HeHI/IH 3aa4, a TaKXK€ BBIYHCIUTCIIbHBIC
OIIMOKH, €CJIM OHU HE SABJIIOTCS OIMMCKOMA.

K HerpyObiM ommOKaM OTHOCSTCS BBIYUCIHUTEIbHBIC OMIMOKH, €CIIM OHU SIBJISTFOTCSI OIHCKOM,
MOTEPSI pEeUICHUS YPAaBHEHUSI WIJIM COXPAHEHHUE B OTBETE MIOCTOPOHHETO KOPHS.

K HEOoUCeTaM OTHOCATCA HepaHI/IOHaHBHoe pemeHHe, OIIMCKHU, HEAOCTATOUYHOCTHh NJIN OTCYTCTBI/IG
MOSICHEHU, 000CHOBAHUM B PEIICHUU 3aIaHUS.

2. UnauBuayaabHoe qomamHee 3aganue (M13)

banasl XapakTepuCcTHKA HHAHBHIYAJIHHOTO JOMAIIIHET0 3aJaHUS

Y poBeHb pacdyeTHO-TpadUueCKOr pabOTHI OTBEYACT BCEM TPEOOBAHUSM, MPEABSBISCMBIM K BHITIOJTHCHUIO
W13, TeopeTnueckoe cofepkaHue pasjena JUCIUIIINHBI « Teoprs BEpOITHOCTH U MaTeMaTHIeCKast

4 CTaTUCTHKA» OCBOEHO IOJIHOCTHIO, HEOOXOIMMBIE TIPAKTHYECKIE HABBIKM PaOOTHI C OCBOCHHBIM
MaTepHuaiaoM chopMupoOBaHbI, Bce MPeIyCMOTPEHHBIC IPOrpaMMoit o0ydenust 3ananus /13 BEIIOTHEHBI
6e3 3aMedaHui.

YpoBeHb pacueTHO-TpadhuIECKOi pabOTHI OTBEYAET BCEM TPEOOBAHUSM, NIPEIBIBISIEMBIM K
BeImosHeHUIO 113, TeopeTndeckoe copepkanne pa3aesia IUCIUTUTHHEI «Teopus BEPOATHOCTH U

3 MaTEeMAaTUYCCKasi CTATUCTHKA» OCBOCHO MOJHOCTBIO, IPU 3TOM HEKOTOPBIC MPAKTUUCCKUE HABBIKU
PpaboTHI ¢ OCBOSHHBIM MaTepUaIOM C(OPMHUPOBAHBI HEJIOCTATOYHO, HO BCE IPEIYCMOTPCHHBIC
nporpammoii o0yueHus 3amanus /13 BBIOIHEHBI, HEKOTOPHIC U3 HUX COJIEPIKAT HErPyObIe OINOKH.

VYpoBeHb pacueTHO-Tpaduueckoil paboThl HE OTBeYaeT OOJBIIMHCTBY TPeOOBaHUH, NIPEbSIBISEMBIM K
BhinonHeHuo U3, TeopeTudeckoe coaepkaHue pas3aena AUCHUILTUHGL «Teopus BEposTHOCTU U

2 MaTeMaTuyecKasi CTaTHCTHKa» OCBOCHO YaCTUYHO, HEKOTOPBIC MPAKTHYECKUE HABBIKU pabOTHI HE
c(hOopMHUPOBaHBI, OTJEIbHBIE IPEIYCMOTPEHHBIE IPOrpaMMoii 00yueHus 3a1anust 1/13 BbinoaHeHs! ¢
rpyOBIMU OITHOKAMHU.

VYposens BrimonHeHU /13 IOKa3bIBaeT, YTO TEOPETHUECKOE COACpKaHNE pa3zesia JAUCIUIIIINHEL
«Teopust BEpOATHOCTH U MaTeMaTHYCCKast CTATHCTHKA» HE OCBOCHO, HCOOXOIMMBIC IIPAKTHUCCKIE

0 HaBBIKH paOOTHI HEe C(hOPMHUPOBAHEL, BCE BRITOMHEHHBIE 3amanus /13 comepxar rpyObie ommoOKH,
JTOTIOJTHUTENIbHAS CAMOCTOSTENbHAS paboTa Hall MATEpHAIOM HE MIPHUBEAET K KAKOMY-JTHOO0 3HAYNMOMY
MOBBIIICHNIO KAUeCTBa BBIMOIHEeHU 3aaanuii 1J13.

TpeOoBanusi, npeAbsBJsieMble K BbINOJTHeHHIO 11/]3:

— W3 momxHO 0a3upOBATHCS HA 3HAHUSIX TCOPSTHYSCKHUX U METOJAMYCCKUX BOMPOCAX IUCIUILTUHBI « Teopus
BEPOATHOCTU M MaTeMaTHUECKasl CTaTUCTHUKa». PaboTa MomKHA CoepKaTh 3JIEMEHTHI TBOPYECTBA, HOBH3HHI,
HampaBiieHHbIE Ha 3((eKTHBHOE pelnenue 3aaanui 113,

— W3 momkHO OTpa3uTh MIIYOWHY TEOPETHYECKOW MOATOTOBKH CTYACHTA, IMOHUMAaHUE KOHTPOJIHPYEMOTO
y4eOHOro MaTepualia 1Mo JUCIHHILIHHE «Teopusi BEpOATHOCTH M MaTeMaTH4ecKas CTaTHCTHUKa»: YMCHHE
CBSI3BIBATh TCOPETHUYCCKUE TOJOKCHHUS C MX MPAKTUUYSCKUM NMPUMEHEHHEM, CIIOCOOHOCTh CAMOCTOSTEIIEHO
(hopmMupoBaTH M1 000CHOBEIBATh COOCTBEHHBIE BBIBOIBI, IOTHYECKH M TPAMOTHO HU3JIaraTh CBOM MBICTIH;

— B WJ/I3 He momyckaeTcs mepenrchiBaHNe YIeOHUKOB, YICOHBIX TTOCOOH M IPYTUX WCTOYHUKOB;

— Crynent — aBrop MJ/I3 MOTHOCTRIO OTBEUaeT 3a MPEJIOKEHHBIE DPEUICHHs 33JaHUi W MPaBIIBHOCTH BCEX
JAaHHBIX, IpUBENCHHBIX B 1/[3;

— W3 nomkHO OBITH CllaHA B HA3HAYCHHBIN PYKOBOIUTEIEM CPOK.

S. TumoBble KOHTPOJIbHbIC 32JIaHUA M MeTOAMYECKHEe MAaTepHuasbl, OMNpeaesiolIue
npoueaypbl OLEHWBAHUA 3HAHMHA, YMEHHH, HABBIKOB W (MJIH) ONBITA JAeATeJbHOCTH,
XapakTepu3yloummx 3Tanbl  (OPMHPOBAHUSI  KOMIETEHHMIi B  Npouecce  OCBOECHHUA
00pa3oBaTeJIbHOM NPOrPaMMBbI.




5.1. TunoBasi KOHTpPOJIbHAsI padoTa

3agaya Nel

N3 xopoOkH, B KOTOpOoH 15 CHHUX M 5 KpacCHBIX CTEPKHEH ISl aBTOPYUKHU, HayZaqy BHIHUMAIOT
CTep)KEHb, (PHUKCHPYIOT €ro IBeT W BO3BpamaloT o0OpatHo B KopoOky. Ilocie storo Haymauy
OJTHOBPEMEHHO H3BJIEKAIOT JBa cTepkHs. HaliTu BepOATHOCTH TOro, 4To 3a 00a pa3a M3BJICKIH JIBa
KpPacCHBIX CTEPIXKHSL.

3agaua Ne2

[lo cratucrtuueckuM ganHeiM, B 20 % ciay4aeB KOMMepUYecKOMYy OaHKYy yaaeTcs MpHUBICYb
UMEIOIUXCA y HaceleHus coepexenus. HallTu BepOSTHOCTH TOTO, YTO CpEOu HACEJICHHS] JAHHOTO
oKpyra uucieHHOCThI0 1500 dYenmoBeKk JOJs Tpa)kiaH, >KENAIOUIMX BIOXKUTH CBOM COEpeXEHUs B
KOMMEPYECKHI OaHK, OTKIIOHUTCS OT YKa3aHHOHN BeposTHOCTH He 6osee yem Ha 0,03 ( o abCoMOTHOM
BCJIIMYHHE).

3agaua Ne3

B kxopoOke u3 10 gerameir -6 oxpameHHbIX. COCTaBUTh 3aKOH paclpe/eleHusl CIydailHOU
BEJIMYMHBI X — 4YHCla OKpAIICHHBIX JeTaliell cpelyd TpeX W3BJICUEHHBIX, €CIH IOCJe PEerucTparuu
Hanuuus ( WIK OTCYTCTBHS) OKPAIIEHHOCTH OYepEAHON N3BJICUEHHOM AETaIu MOCIEIHAS BO3BpallaeTcs
Ha3zaja B KOpoOky. Haiftm Maremarnueckoe OKMIIaHUE, NUCTIEPCUI0 U (YHKIIUIO pactpenesieHus ITOU
CIIy4allHOM BEJIMYHHBI.

3agaua Ned

[I10THOCTH BEPOSATHOCTH CIIy4allHOM BEIMYHUHBI X UMEET BUL:

3
¢(x)= %npu—2$x£0

0 —6 — ocmanvhvix — Cayuasix

Haiiti BEpOATHOCTH TOrO, 4TO B HEKOTOPOM HUCIBITAHUM 3HAYCHHUE 3TOU CIIyYalHON BEIUYMHBI
OKa)KETCsl MPUHAIIeRKAIUM MPOMEKYTKY (-1; 1) u nucnepcuro D(X).

3agaua NeS

BeposTHOCTH TOTO, YTO Ca)K€HEll BUIIHU NprxuBeTcs, paBHa 0,9. [loueMy Henb3st TpUMEHUTh
HepaBeHCTBO YeOblmieBa Ui OLIEHKH BEPOSTHOCTU TOro, 4yto cpenud 2000 mocaXeHHBIX CaXXCHIIEB
YHCIIO MPWXKUBIIUXCA OyzaeT 3akitoueHo B rpaHunax orl850 mo 19007 Kak HYXHO M3MEHUTH JIEBYIO
rpaHuily, 4ToObl NpHUMEHEHHe HepaBeHCTBa YeOblmeBa crano BO3MOXKHBIM? PemuTh 3amady mpu
COOTBETCTBYIOIIEM U3MEHEHUH JIEBOW TPAHUIIBL.

Pemenue

3agaya Nel

N3 xopoOku, B KOTOpOH 15 CHHUX M 5 KpacCHBIX CTEPKHEH ISl aBTOPYUKHU, Hay[aqy BHIHUMAIOT
CTep)KEHb, (PHUKCHPYIOT €ro IBeT W BO3BpamamT o0OpatHo B KopoOky. Ilocie storo Haymauy
OJTHOBPEMEHHO H3BJIEKAIOT JBa cTepkHs. HaliTu BepoOATHOCTH TOro, 4To 3a 00a pa3a M3BJICKIH JIBa
KpPacCHBIX CTEPIXKHSL.

Pemenue:

O003HaYMM BO3MOXKHBIE COOBITUS: A - BBIHUMAIOT KPAaCHBIM CTEP:KEHb IPH MEPBOM U3BATHH,

coObITHE B, - BBIHUMAIOT CHHUI CTEp:KE€Hb IIPU NEPBOM HU3BIATUU; COOBbITHE A,A, - BBIHUMAIOT JBa
KPACHBIX CTEPXKHsI IIPH BTOPOM U3bATHH, COObITHE A,B, + B,A, - BBIHUMAIOT OJJUH KPACHBIH CTEPKEHb
IpU BTOPOM HU3BATHH, COObITME B,B, BBIHUMAIOT IBa KPAaCHBIX CTEPXKHA INPH BTOPOM H3BATHH,

coopitne C —3a 00a pa3a U3BJICKIIHU JBA KPACHBIX CTEPIKHSI.
Hmeem: C = A, [ﬂA2 B, + BZA2)+ B, [A, A, , BBIYUCIIMM BEPOSTHOCTH 3TOT0 COOBITHS:

p(C)= p(Al)[(p(Az)[p(Bz/A2)+p(Bz)[p(A2/Bz))+p(Bl)[p(A2)[p(A2/A2)=
5/20[@15/20|:5/19+5/20[]15/19)+15/20|3/20*4/19 =21/152=0,138

3agaua Ne2

[To cratuctuueckuM manHeiM, B 20 % ciay4aeB KOMMepUYecKOMYy OaHKY yaaeTcs MpHUBICYb
UMeIIInXcs y HaceleHus cOepexeHus. HallTu BepOATHOCTH TOro, YTO CPeAM HACEIEHUs JIaHHOTO
oKpyra uucieHHOCThI0 1500 dYenmoBeK JOJs Tpa)<iaH, >KENAIOUIMX BIOXKUTH CBOM COEpEXEHUs B



KOMMepUecKuil 0aHK, OTKIOHUTCS OT yKa3aHHOU BeposTHOCTU He Oosiee yem Ha 0,03 (o abcomoTHON
BEJIMYMHE).

Pemenne:
BeposTHOCTE COOBITHSI «BJIOKHUTH CBOM cCOepexeHus B KomMMepdeckuid Oank» p=0,2. Ilo

dbopMynaM UHTETpaIbHON Teopembl Jlarmimaca BEpOSITHOCTh OTKIOHEHHsS O OT BEPOSTHOCTH STOTO
COOBITUS COCTaBUT:

P|m/ n- p| <g= cD(é‘q/n/ pq) rae @(51/ n/ pq) - pynkmus Jlannaca, nmeem

Plm/n-02]<0.03 = 0(0.03,/1500/(0.2%0.8)) = #(2,9048) = 0,9963 .

3agaua Ne3

B kopoOke u3 10 gerameir -6 oxpameHHbIX. COCTaBUTh 3aKOH paclpe/ieleHusl CIydailHOU
BEIMYMHBI X — YHUCJIa OKpAIEHHBIX JAETalel cpelu TpeX M3BJICUEHHBIX, €CIIUM I0CNe PErucTpaliu

Hanu4us ( WIK OTCYTCTBUS) OKPAIICHHOCTU OYePETHON U3BJICUCHHOM JETalId MOCIEAHSS BO3BPAILlaeTCs
Ha3zaja B KOpoOky. HaifTm Maremarnueckoe OKMJIaHWUE, NUCTIEPCUI0 U (YHKIIUIO pactpenesieHus ITOU
CIIy4allHOM BEJIMYHHBI.

Pemenue:

Bennunaa X npunumaer 3nadenwe 0, 1, 2, 3. BeposTHocTH paccuuThiBaeM 1o Qopmyme
bepuymmu ipu n=3, P=0.6:

P(x=n)=P, =C p"(1-p)™".p=6/10=0.6.

P(x =0)=C,"[0.6° ,4° =0.064

P(x =1)=c,'0,6' 0,4> =0,288

P(x =2)=¢;’0,6*0,4' =0,352

P(x =3)=C,’ 0,6° 0,4° =0,216
X, 0 1 2 3
b 0,06 0,28 0,43 0,21

i 4 8 2 6

Brprluncnum Tenepb MaTeMaTHYECKOE OKUIAHUE ITOU CIIydallHON BEJIUYUHBI

M(X)=Y X,[p, =100,288+20,432+3 (0,216 =18
D(X)=>(x,-M(X)) O, =(0-1.8) 0,064(1-1,8) 0,288+ (2-1,8)" 0,432+
+(3-1,8)° 0,216 =0,72

CocTaBuM QYHKITUIO paclpeeTeHus s CydaifHOW BETUIHHBI X:
0,x<0

0.064npu0 < x<1
F(x)=40.352npul < x <2
0.784npu2 <x <3
Inpux >3

3agaua Ned

[110THOCTH BEPOSITHOCTH CIYy4aiiHON BETUYMHBI X UMEET BUI:

3
X

—npu—-2<x<0
A p

flx)=
0 — 68 —OoOCMmdAaJlbHblX — cxzyqaﬂx

HaiiTn BepOsATHOCTh TOTO, UYTO B HEKOTOPOM HMCIBITAHUM 3HAYEHHUE 3TOM CIy4allHOW BEIMYHHBI
OKa)KeTCsl MPUHAIeKAMM TPpoMexXyTKy (-1; 1) m nucnepcuro D(X).
Pemenue:



BepositTHOCTh TOTO, 4TO Ciy4aiiHas BenMYMHA X CMOXET MPUHATH 3HAYEHUE, HaXOJsIeecs
Mexnay -1 u 1 HAaXOJQUTCSI ~ 4epe3  IJIOTHOCTb  BEPOSITHOCTH IO dbopmyre:

PG1<X<ﬂ=ij%k=0

_ 2 _ .3
_x:_x:i:(),()625,

-1

3apaua NeS

BeposTHOCTH TOrO, YTO Ca)K€HEll BUIIHU NprxuBeTcs, paBHa 0,9. [loueMy Henb3si TpUMEHUTH
HepaBeHCTBO YeObImieBa I OLIEHKH BEPOSTHOCTU TOro, 4yto cpenud 2000 mocakeHHBIX CaXKCHIIEB
YHCIIO MPWXKUBIIUXCA OyzaeT 3akitoueHo B rpanunax orl850 mo 19007 Kak HYXHO M3MEHUTH JIEBYIO
rpaHuIly, 4TOObl TpUMEHEHHWE HepaBeHCTBAa YeObleBa CTano BO3MOXHBIM? PemuTh 3amady mpu
COOTBETCTBYIOIIEM U3MEHEHHUH JIEBOW IPAHUIIBL.

Pemennue:

Jnst mo6oi cirydailHOM BEJNIMYMHBI, TUCTIEPCUS KOTOPOW KOHEYHA, MMEET MECTO HEPaBEHCTBO
YeOnimeBa

PQx - m(x)| < 8)2 1- D(X)

—, Jroboro € = 0.
2
B 3amaue mano n=2000, p=0.9, maremaTuueckoe OXHJAHUE YUCIA HECTAHJAPTHBIX JAeTalel
M(X)=n*p=1800. HepaBeHnctBo UeOpIlieBa OlIECHUBAET BEPOATHOCTh NOMAAaHuUsI X B CHMMETPUUCCKUN
WHTEPBAJI, MIOATOMY YTOOBI €ro MPUMEHUTH, CIEAYET 3a/laTh CUMMETPUYECKUil MHTepBal. BriOupaem
untepBai(1700; 1900)- 3T0 MHTEpBAT CUMMETPHUYHBIA OTHOCHTEIBHO MATEMAaTHYECKOTO OXHUIAHUS

M(X)=1800, Ilpumensem HepaBeHcTBO YeOnmmeBa, & =100, D(X)=n*p*(1-p)=180. Ilomyuaem

P(X ~1800] <100)21-—0_=0,018.
10000

5.2. TunoBoe HHANBUAYAJIbHOE IOMAIIIHEE 32/IaHUE

3anaua 1. B ypHe 26 Genbix mapoB u 6 4epHbIX mapoB. HaliTu BEpOsSTHOCTD, UTO:
A) BeITammiu Oenblif map;

b) BeiTamunu 2 Oenbix mapa;

3agava 2. [Ipu noMemieHnu B ypHY TIIATENBHO NepeMenianHbixX 44 mapoB (13 Hux 11 OenbIx,
OCTaJIbHbIC YEPHBIC) OJMH IlIap HEM3BECTHOIO 1[BeTa 3aTepsiicsa. M3 octaBmuxcsa B ypHe 43 1mapoB
Hay/layy BBIHUMAIOT oAuH map. KakoBa BEepOSTHOCTh, YTO BBIHYTHIN IIap OKAXKETCS OCIbIM?

3agaua 3. BepoATHOCTH MOMNaiaHus B 1€ MIPU KaxJ10M BbIcTpee paBHa 0,24. Haitu
BEPOSATHOCTH TOMAAaHUA B IIENb ABYX IYJb U OoJjee, eciiu uncio BeicTpenos pasHO 3000.

3anaua 4. CnyyaiiHas BenrurHa X 3aJjaHa psiIOM pacnpeaeaeHus
by 1 2 3 4 S
Pi 1/30 2/30 3/30 A/30 1/30

A) OIPEINENIUTh KOHCTAHTY A;
b) HaliTu MaTeMaTU4YECKOE OXKUJAHUE U JUCIIEPCUIO CIIy4aliHOM BEIUYUHBI X.

Pemenne.
3axaua 1.
I/ICHOHB?)yeM KJIACCUYCCKOC OMMPCACIICHHUEC BECPOATHOCTU, I'AC M - YUCJIO UCXOJ0B,
6H3FOHPHHTCTBYIOIHI/IX OCYHICCTBIICHHUIO C06BITI/I5[, an - YUCJIO BCEX BO3MOXKHBIX UCXOO0B.
Al n=26+6=32 - cnocoBoe BLTALMTE O0HH WAD M3 MMEKWMKC 32,

=20 -cnocoBoB BeITAWKTE OOMH BenbIR Wap, N03ToMY BEDOATHOCTE

26 _13 _
3216

0,8125.



=496 - cnocoboB BLITALLWTE ABA WAPAa M3 MMeKoLMXCA 32,

m=C5 " r".l_lp = " =325 - cnoco6oB BhITaWMTL ABa Denbix Wapa, No3aTomMy Be POATHOCThL
32
P=—"=(,6552.
496
3axaua 2.

BBeneM nonHyio rpymniy runores:
H1 = (ITotepsuicst 6emnbrit mmap),
H?2 = (Ilotepsuics yepHbIi 1map),
10 YCJIOBHUIO 3THU TUIIOTE3bI paBHOBEPOSTHHI, TO ecTh P(H1) =P(H2) = 1/2 =0,5 .

[To runote3e H1 B ypre octanercs 10 6enbix u 33 yepHbIX, 1o runore3e H2 B ypHe ocranercs
11

OenbIx 1 32 YepHbIX Iapa.
Beenem coowiTre A = (BriHyTHIN 11ap - Oenplit). HalimeM ycioBHBIC BEPOSITHOCTH:

10 10 11 11
P(A|H1)= = P(4|H2)= =
10+33 43 11+32 43

Torna BeposATHOCTH COOBITUS A HaiizieM 1o (popmyIie MoJTHON BEpOSATHOCTH:

. . . . 101 111 21
P(4)=P(A|H)P(Hl)+P(4 H))P(H)=— - —+—-—=—=10.,244.
43 2 43 2 86
3anaua 3.Mimeem cxemy bepHyum (cxeMy HE3aBUCUMBIX UCIBITAHUI) C MapaMeTpamMu n =
3000,p =0,24,g =1 -p =0,76. Tak kak n = 3000 1OCTaTOYHO BEITUKO, OyJEeM HUCIIOIH30BAThH
MpUOIKEHHYI0 (OpMYJTy: HHTETpaTbHYI0 Teopemy Jlammaca:

P.(k.k,) = (D[ﬂ]—fb{ ¥ ] , tae k=2, k, =3000, ® — dynruma Nlannaca (3naveHna
NEo N Pg

BepyTca va Tabaunu).

MopcTagnaem:

3000—3000-0,24 ( 2-3000-0,24
Py (2.3000) = ci:-[ ]—d)[

/3000-0.24-0.76 \/3000-0.24-0.76
=d(97.5)+ D(30)=0.5+0,5=1.

] = d(97,5)—D(-30) =

3anaua 4.Hailinem KOHCTaHTY A W3 yCJIOBHS, UTO CyMMa BCEX BEPOSTHOCTEHN JOJKHA
paBHHTBCH CAUHUILIC:

1/30 + 2/30 + 3/30 + A/30 +1/30=(7 + A)/30 = 1, otkyna A = 23 u oiay4aeM 3aKOH
acripeniesieHus X

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

Haiinem maTteMaTnyeckoe 0OXUAaHUE U JUCIIEPCUIO CIIy4alHOM BEIUYUHBI X.

M’=in.pi.=l-l'3[l+2-2'3D+3-3 304+4-23/304+5-1/30=111/30=37/10=3.7

2

DX=Y xp,—(MX)’ =1-1/30+4-2/3049-3/30+16-23/30+25-1/30-3.7
—429/30-3.7* = 0.61.
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5.3. Bonipocsl k 3a4eTy
Komb6unaropuka, 3agauu komOuHaTopuku. [IpaBuiio cyMMBbl U TPOU3BEICHUS.
OcHoBHbIE KOMOMHATOpHBIE (GopMynbl [Uisl coequHeHuil. [IpuMeHeHMe KOMOWHATOPUKHU TPHU
BBIYMCIICHUH BEPOSITHOCTEH.
[TonsiTHE CTOXACTMYECKOTO OIbITa M CclydaiiHoro coOwiTs. Knaccudukamus coOpituii. Ilomnas
rpymmna coobrTuii. 300paxenue coobITHil. Onepayy Ha COOBITUSIMH.
Kiaccuueckoe onpeneneHne BEpOsSTHOCTH CIIy9aitHOTO cOOBITHs. CBONCTBA BEPOSTHOCTH.
OTHOCHTENbHAS YACTOTA CIIy4allHOTO COOBITHS U ee CBOMCTBA. CTaTHCTUYECKAsI BEPOSTHOCTD.
['eomeTpuueckue BeposiTHOCTH. [Iprmepsl.
Teopema crnoxeHus BepOATHOCTEH HECOBMECTHBIX COOBITHH, €€ CIEeICTBHSL.
HezaBucumpie coObiTus. Teopema yMHOXKEHHS BEpOSTHOCTEH HE3aBHCHUMBIX COOBITHH, ¢e
CIIEJICTBHUSI.
3aBucHMBIE COOBITHS. YCIIOBHas BEPOATHOCTh. TeopeMa yMHOXKEHHS BEPOSTHOCTEH 3aBUCHUMBIX
COOBITHH.
Teopema cokeHHs] BEPOSITHOCTEH COBMECTHBIX COOBITHI U €€ CIICACTBUSI.

. @opmya noaHoN BeposaTHOCTU. BepostHocT runores. @opmyssl baiieca.
12.

[ToBTOpHBIE He3aBHcHMBbIE HcHbITaHusA. Cxema bepuymnmu u dopmyna beprymm. dopmymna
Ilyaccona.

[Ipocreitmmii moTok codbiThii. JIokaibHast 1 MHTETpaIbHAs TeopeMbl Jlaraca.

[lonsTHe citydaiiHOW BenMYMHBL. BUAbI CilydaliHbIX BEJIWYUH. [[UCKpETHBIE Cily4allHbIC BEIUYMHBI
(ICB). 3axon pacnpenenenus JICB.

buHOMUHaNBHOE U MyaCCOHOBCKOE pacnpenenenus Beposarocteit JJCB.

Onepanun  Han JICB. UYucioBble XapaKTEpUCTUKK CIyYalHBIX BeJIMYMH. MartemaTtuueckoe
oxkunanue /ICB, ero BeposiTHOCTHBIN CMBICI U €T0 CBOMCTBA.

Hucnepcuss u cpennee kBaapatuyeckoe oTkiaoHeHue JICB wm ux cBoiicTBa. CBsI3b YHMCIOBBIX
XapaKTEepUCTHK  CPEOHEro  apu(METHYECKOrO  B3aMMHO-HE3aBUCHUMBIX U OJIMHAKOBO
pacnpeneneHHbix [JCB ¢ 4nCcIoBBIMU XapaKTEPUCTUKAMU KaXI0M U3 HUX.

JlonosHUTENbHBIE YUCTIOBBIE XapakTepucTuku JJCB.

NHuTterpanbaas GyHKIUS pacipeaeseHrs BEpOSATHOCTEHN CIIy4ailHOW BEIMYUHBI U €€ CBOMCTBA.
HenpepoiBable cnyvaitabie BenuuuHbl (HCB). [duddepenumansaas (yHKIMS pacrpeneieHus
BepoaTHocTeil HCB, ee BEepOosITHOCTHBIN CMBICT U CBOWCTBA.

Yucnossle xapakrepuctuku HCB.

PaBHoMepHoe pacnipenenenue BepositHocterd HCB.

ITokazarenbHoe pacnpeaencHue BeposiTHocTell HCB. @yHKIMS HaIeKHOCTH.

[TokazatenbHbIi  3aKOH  HaASKHOCTH. HopMupoBaHHOE W HOPMAJIBHOE  pacHpencsieHus
BeposaTrHocTe HCB.

BepostHocTe monamanus HopmansbHOM HCB B 3amanHblil mHTEpBal. BbluncieHne BEpOSITHOCTH
3aIaHHOTO OTKJIOHEHUSI HOPMAJIBHOU CIIy4allHO! BEJIUYMHBI.

[IpaBuio Tpex curm.

Pacnpenenenune Bepostaocreir HCB «Xu-kBagpar», pacnpenenenue CTbrofeHTa, paclpeiesieHue
®umepa — CHenekopa.

HepasenctBa MapkoBa u UeObIéBa.

Teopema UeObltieBa 1 ee 3HAYCHUE JJIST IPAKTUKH.

Teopema bepryn.

. Maremarnueckasi CTaTUCTHKA, €€ TIPEAMET, METOIbI U 3a/1a4H.
32.

OcHoBHBIE KaTeropuu craTHCTUKU. CraTHCTHYecKoe HaONIOeHHE, €ro OpraHu3alys M 3Tallbl.
['pynnupoBka. Buabl rpynnupoBoK.

®opMbI, BUABI M CIIOCOOBI CTATUCTUYECKOTO HAOIIOICHHUS.

Cratuctuueckue TabJIUIBI U TpaBUIIa UX MOCTpoeHusl. I3MepeHus 1 mIKabl.

I'enepanbHas U BBIOOPOYHAsE COBOKYIMHOCTU. Bubl BeIOOpoK. CriocoObl oTOOpa.

Bapuanmonnsiii psa. CratucTudeckoe pacmpeaeiieHne BbhIOOpKH. OCHOBHBIE XapaKTEPUCTUKH
BapHallIOHHOTO pAJa.

CrocoObl  3amMCH  3HAYEHWW HCCIEAyeMOoro mpu3Haka. VX OCHOBHBIE XapaKTEPHUCTUKH.
I'paduueckue n300pakeHus: pacpeaeIeHs CIIy4aifHOW BEJIMYHHBI.
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BeiOopounast ¢yHkius pacnpenencHus. CBsi3b IMIHUPHUECKOM U TEOPETUYECKOM (YHKUIUI
pacnpeneneHus.

CraTucTudeckne BEIWYMHBI W HMX TMOKa3aTend. AOCONIOTHBIE W OTHOCHTEIbHBIC BEITUYHHBI.
Muanexcel.

Buner cpenqnux BenmuuuH. Cpenssisi apudMmeTnueckas u IMpaBuiia €e BhIYHCIeHUs. Vcnonb30BaHue
CpeaHeN reoOMeTpUYEeCcKoi B ctaTucTuke. [[pumenenne cpenHeil XpOHOJIOTHYECKOM.

OCHOBHBIE THIIBI PaCIpeNEICHHH [1.C.B.

OCHOBHBIE TUPBI paclpeieICHHI H.C.B.

IloHsATHE CTATUCTHMYECKMX OLICHOK IapaMeTpOB pacupeleieHus. TouedyHble CTaTUCTUYECKUE
OLIEHKH, BUJIbI U TPEOOBaHMUSI, IPEABABISIEMbIE K HUM.

I'enepanbHas u BeIOOpOUHas cpeanue. OueHka reHepaIbHOM CpeiHel 10 BHIOOPOYHOM cpeTHEe.
['enepanbHas ¥ BHIOOpOYHAS AUCTICPCUH U CPEAHHUE KBAIpAaTUHICCKHE OTKIOHEHHS (C.K.0.).

OrueHnka resepanbHoOM aucriepcuu. OneHKa reHepaibHoOro C.K.0.

OCHOBHBIE U IONIOJIHUTEIbHBIE XAPAKTEPUCTUKU BapUAILMOHHOTO PAJIa.

WNHTepBanbHbIe OLEHKH MTapaMeTPOB paclpeiesIeHus, UX TOYHOCTh U HAJECKHOCTh. JloBepuTeIbHbIC
WHTEPBAJIBbI.

JloBeputenbHbIE ~ WMHTEpPBaIbl A8 OLUEHKM  MAaTEMaTUYeCKOro  OXUJAHUA  HOPMAaJIbHO
pacrnpeieIeHHOro mpu3Haka X Npy U3BECTHOM U HEM3BECTHOM C.K.0. O(X).

JloBepUTENbHBIE MHTEPBAJBl IS OLIEHKM C.K.0. HOPMaJIBHOIO pacnpeaeneHus. Mcnomap3oBaHue
JOBEPUTENIbHBIX MHTEPBAJIOB INPU OLEHKE MCTUHHOIO 3HAYEHUsS H3MEpSEMON BEIUYMHBI U NPHU
OLICHKE TOYHOCTU U3MEPEHHUH.

Bunel 3aBucumocTel  MeXAy CIyYallHBIMKM  BEJIMYMHAMHU. 3aJadyd TEOPUHM  KOPPEISLUH.
Koppensironnas 3aBUCUMOCTb.

@yHKIUA PErPECCUN U JTMHUSL PETPECCUMN.

Br10opouHblii KOA(QHUIMEHT KOpPPENsAIUH, €ro CBOWcTBa W BbluucieHue. [Ipocreifmue crmyuyan
KPUBOJIMHEUHOU KOPPEIIALUH.

[TonsiTue 0 MHOXKECTBEHHOM Koppensuuu. [IoHsTHE O paHTOBOM KOPPEIISLUU.

[TonsiTHE CTAaTUCTHYECKOW THUMOTE3bl. BUIbI cTaTUCTHYECKUX TUTIOTEe3. OmUOKH, JOIMyCKaeMble MpH
CTaTUCTUYECKON IPOBEPKE CTATUCTUUECKUX TUITOTES.

Cratuctudeckuii KpuTepuid TpoBepku rumnore3bl. OOJacTe MpHHATHS THMOTE3bl. Kpurudeckas
0011acTh, KpUTHUECKHE TOUKH. BUIbI KpuTHYECKUX 001acTeil.

OTbICKaHWE KPUTHYECKON O0O0JacTHM M KPUTHUYECKUX ToueK. MOIHOCTh Kputepus. Kpurtepuu
cornacusi. Kpurepnii cornacus [Tupcona. Kpurepnii cornacust Koamoroposa.

OnHO(aKTOPHBIN AUCTIEPCHOHHBIN aHAH3.

Cnyyaiinble niponieccbl. MapkoBckue mporiecchl. [lyaccoHOBCKUE TPOIECCHI.

ITotoku [Tansma u Opnanra. Ceass IlyaccoHOBCKMX OTOKOB ¢ MapKOBCKUMH ITPOLIECCAMM.



