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2. IlepeyeHb KOMIIETEHIUIA

YK-1: CiocobeH oCcymiecTBIsATh HOUCK, KPUTHUSCKHUA aHaTN3 WH()OPMAITIH, PUMEHATh CHCTEMHBIHN ITOAXOM IS

pEemICHUA IMMOCTABJIICHHBIX 3a1a4

OIIK-1: . CnocobeH MOHUMATh MPUHIIMUIIBI pa0OThl COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUN U
MCIOJIb30BATh UX ISl pEIICHUS 3a/1a4 MPOPECCHOHANTBHOMN IeITeTbHOCTH




3. Kpurtepuu u noka3zarejii OeHMBAHUS KOMIIETEHIUI HA Pa3JIMYHbIX dTanax 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 0OOCHOBAHUS [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
BeImonHeHUI0 113, TeopeTndeckoe copepkanne pa3aesia IUCIUTUTHHEI «Teopust 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, NPEbIBISEMBIM K
BhinonHeHuo U3, TeopeTudeckoe coaepkaHue pas3aena AUCHUILTUHGL «Teopus BEposTHOCTU U

2 MaTeMaTHyecKasi CTaTHCTHKa» OCBOCHO YaCTUYHO, HEKOTOPBIC MPAKTHYECKUE HABBIKN 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 3HAHUIX TCOPSTUUYCCKUX M METOAMYCCKUX BOMPOCAX IUCIUILTUHBI « Teopus
BEPOATHOCTU M MaTeMaTHUECKasl CTaTUCTHUKa». PaboTa MomKHA CoepKaTh 3JIEMEHTHI TBOPYECTBA, HOBH3HHI,
HampaBiieHHbIE Ha 3((eKTHBHOE pelnenue 3aaanui M/13;

— W3 momkHO OTpa3uTh MIIYOWHY TEOPETHYECKOW MOATOTOBKH CTYACHTA, IMOHUMAaHUE KOHTPOJIHPYEMOTO
y4eOHOro MaTepualia 1Mo JUCIHHILIHHE «Teopusi BEpOATHOCTH M MaTeMaTH4ecKas CTaTHCTHUKa»: YMCHHE
CBSI3BIBATh TEOPETHUYCCKUE IMOJIOKCHHUS C UX MPAKTUUYSCKUM MPUMEHEHHEM, 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, Hay[aqy 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 manHeiM, 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—ZSxSO

0 —6 —ocmanvHbix — caydasnx

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

3agaua Ne5

BeposiTHOCTE TOr0, UTO Cca)keHel| BUIIHM NpuxkuBeTcs, paBHa 0,9. IToueMy Henb3sl IpUMEHUTH
HepaBeHCTBO YeObImeBa I OIEHKH BEPOATHOCTH TOro, uto cpeau 2000 mocaX€HHBIX CaKEHIICB
YHCIIO MPMKUBLIMXCS OyneT 3akimodeHo B rpanunax otl850 mo 19007 Kak HY>KHO M3MEHHUTH JIEBYIO
rpaHuIly, 4ToObl TMpUMEHEeHHuEe HepaBeHCTBa YeOblieBa cTano BO3MOXHBIM? PemuTs 3amauy npu
COOTBETCTBYIOIIEM U3MEHEHUU JIEBOM TPaHUILIBL.

Pemenue

3agauya Nel

W3 xopoOku, B KOTOpOil 15 CHHHUX M 5 KpaCHBIX CTEpXKHEW Ui aBTOPYUYKH, Hay/lady BEBIHUMAIOT
CTEp)KEeHb, (PUKCHPYIOT €ro I[BET M BO3BpallalOT 00paTHO B KOpoOKy. Ilocime »Toro Haymauy
OJTHOBPEMEHHO H3BJIEKAIOT JIBa CTepkKHA. HailTh BEpOSATHOCTH TOro, 4TO 3a 00a pa3a M3BIEKIH JBa
KpPacCHBIX CTEPIKHSI.

Pemenue:

O003HaYMM BO3MOXKHBIE COOBITUSI: A - BBIHUMAIOT KPACHBIN CTEpXKEHb IPH NEPBOM U3BSITUH,

coObITHEe B, - BBIHMMAIOT CHHHUIl CTEp)KEHb IPU NEPBOM U3BATUU; COOBITHE A,A, - BBIHUMAIOT J[Ba
KPACHBIX CTEPKHs IIPH BTOPOM M3BATHH, cOObITHE A,B, + B,A, - BBIHUMAIOT OJUH KPaCHbIH CTEPKEHb
IOpU BTOPOM HU3BATHH, COObITHE B,B, BBIHUMAIOT [Ba KPACHBIX CTEPXKHA NP BTOPOM HU3BATHUH,

cooprtne C — 3a 00a pa3a U3BJICKIIHN JBA KPACHBIX CTEPIKHS.
HNmeem: C = A, [ﬂA232 +B,A, ) + B, [A, A, , BEIYMCIINM BEPOATHOCTB 3TOTO COOBITHSL:

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

3agaua Ne2

ITo cratuctuueckuM manHeM, B 20 % ciay4aeB KOMMepUYecKOMYy OaHKYy yaaeTcs MpHUBICYb
UMeIIIUXcs y HaceleHus cOepexeHus. HallTh BeposSATHOCTb TOro, YTO CPeAM HACEIEHUs IaHHOTO
OKpyra 4uclieHHOCThI0 1500 dYenmoBeK JOJs Tpa)<iaH, >KENAIOUIMX BIOXKUTH CBOM COEpeXEHUs B



KOMMepUeCKUi OaHK, OTKJIOHHUTCS OT yKa3aHHOW BeposTHOCTH He Ooisiee yeM Ha 0,03 (o abcostoTHOM
BEJIMYMHE).

Pemenue:

BeposTHOCTE COOBITHSI «BJIOKHUTH CBOM COepexeHus B KomMMepueckuil Oank» p=0,2. Ilo
¢dbopmynaM MHTErpaibHO Teopembl Jlamiaca BepOATHOCTh OTKJIOHEHHS JOJH OT BEPOSTHOCTH 3TOTO
COOBITHS COCTABUT:

P|m/n - p| <g= (D(s,/n/ pq) rae CD(E,/n/ pq) - ¢pynknusa Jlannaca, umeem
Plm/n-0.2| < 0.03 = (0.03,/1500/(0.2%0.8) )= &(2.9048) = 0,9963 .

3amaua Ne3

B xopobke u3z 10 nerameit -6 okpameHHbIX. COCTaBUTh 3aKOH pacCIHpeAesICHHs CITydaitHOM
BEJIMYMHBI X — YHMCJA OKPALIEHHBIX JI€Tajeil Cpeau TpeX H3BICUEHHBIX, €CIIM IOCJEe PErucTpaluu
HaJI4us ( LI OTCYTCTBHUS) OKPAILIEHHOCTH OYEPEIHON U3BICYEHHOM JeTaau MOCIEIHSS BO3BpallaeTCs
HazaJ B KOpoOKy. HaiiTm maTemaruueckoe OXUJaHUE, AUCTIEPCUIO0 U (YHKIIMIO paclpeeNieHUus 3TOM
CIIy4aifHOM BEJTMYUHBI.

Pemenne:

Benmnunna X npunumaer 3nauenue 0, 1, 2, 3. BepostHOCTH paccuuThiBaeM 1o ¢dopmysie
bepnymnmu npu n=3, P=0.6:

P(x=n)=pP, =Cp"(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
' 4 8 2 6

Brruncinum Tenepr MaTeMaTHYeCKOE OKUIAHUE ITOM CIIy4alHOW BETMYMHBI
M(X)=> X,[p, =1[0,288+2[0,432+3[0,216 =18
D(X)=> (X, -M(X)) I, =(0-1.8) 0,064(1 -1.8)° 0,288 + (2 -1.8)° 0,432+

+(3-1,8)° 0,216 =0,72

CocraBuM QYHKIIHUIO pACTIPEICICHUS I CTyYalHONW BETUIMHBI X:
0,x<0

0.064npu0 < x<1

F(x)=40.352npul < x <2

0.784npu2 <x<3

Inpux >3

3amaua Ned
[I10THOCTH BEPOSATHOCTH CIIy4allHOM BEIMYHUHBI X UMEET BUL:
x3
_|—npu—-2<x<0
Flx)=1 4

0 —6 —ocmanvuvix — Cayuasix

HaiiTn BepOsATHOCTHh TOT0, UYTO B HEKOTOPOM HMCIBITAHUM 3HAYEHHUE STOU CIy4allHOW BEIIMYHHBI
OKaXEeTCs IpUHAAIe)KAIUM IpOoMexKyTKY (-1; 1) m qucnepcuro D(X).
Pemenue:



BepO}ITHOCTB TOro, 4To cnyqaﬁHa;I BenumunHa X CMOXKET MNPUHATH 3HAYCHUC, HAXOAAMICCCA

MEXKITY -1 u 1 HaXOOUTCS yepes IIOTHOCTD BEPOATHOCTH 1o dbopmye:
1 0 2 3
-X -X 1
Pl-1<X <1)= xdx=|——=——=—=0.0625.
( )= [ rloh= o= =
3agaua Ne5

BeposiTHOCTE TOr0, UTO Cca)keHel| BULIHM NpuxkuBeTcs, paBHa 0,9. IToueMy Henb3si IpUMEHUTH
HepaBeHCTBO YeObImeBa I OIEHKH BEPOATHOCTH TOro, uto cpeau 2000 mocaXeHHBIX CaKEHIICB
YHCIIO MPMKUBLIMXCS OyneT 3akiodeHo B rpanunax orl850 mo 19007 Kak HY>KHO M3MEHHUTH JIEBYIO
rpaHuIly, 4TOObl IpUMEHEHHE HepaBeHCTBa YeObleBa cTano BO3MOXHBIM? PemunTs 3anady mnpu
COOTBETCTBYIOILIEM U3MEHEHUH JIEBON I'PAHUIIBL.

Pemenne:

Jns mo6oii crmy4yaifHON BETMYUHBI, TUCTIEPCHsT KOTOPOH KOHEYHA, UMEET MECTO HEPaBEHCTBO
YeOblmieBa

PQx—m(x)| < 6)21—%, 111 moboro £ 2 0.

B 3agaye mano n=2000, p=0.9, maremarnyeckoe OXHMIAHUE YKCJIa HECTAHIAPTHBIX JETaJIeH
M(X)=n*p=1800. HepaBerctBo YeObIlIeBa OIIECHUBAET BEPOATHOCTH MOMaJaHust X B CHMMETPUYECKHIA
MHTEpBaJI, MIOATOMY 4YTOOBI €r0 MPUMEHHUTh, CIEAYET 3a7aTh CUMMETpUYECKUH MHTepBal. BeiOupaem
unTepBan(1700; 1900)- 370 MHTEpBaN CHUMMETPUYHBIM OTHOCHUTEIBHO MATEMAaTHUYECKOTO OKUIAHUS
M(X)=1800, IIpumensem HepaBeHcTBO YeOwimeBa, & =100, D(X)=n*p*(1-p)=180. Ilomyuyaem

P(X ~1800{ <100)21-—20_ = ,018.
10000

5.2. TunoBoe HHAMBHUAYAJbHOE JOMAIIIHEE 3aIaHHE

3agauya 1. B ypre 26 Oenbix mapoB U 6 4epHbIX mapoB. HaliTH BepOSITHOCTb, YTO:

A) BBITATUIIN OCIIbIN T1ap;

B) BeITammiu 2 GenbIxX mapa;

3anaua 2. [Ipu noMemenny B ypHy TIHIATEIBHO MepeMenanabix 44 mapoB (13 HuX 11 6enbIx,
OCTaJIbHBIE YEPHBIE) OJUH IIap HEU3BECTHOTO 11BeTa 3aTepsuics. 13 ocTtaBmuxcs B ypHe 43 mapoB
Hay/layy BBIHUMAIOT oAuH map. KakoBa BepOSITHOCTh, UTO BBIHYTHIN LIap OKaXKETCs OenbiM?

3agaua 3. BepoATHOCTh nonagaHus B 1ENb NIPU KaXK0M BbicTpesnie paBHa 0,24. Haiitu
BEpPOSTHOCTH MOMAaHUs B IIEJIb IBYX MyJb U 00Jee, ecii 9uciio BeicTpesnoB paBHo 3000.

3anaua 4. Cnyyaiinas BenuunHa X 3a7aHa psiioM pacrpeeneHus
X 1 2 3 4 S
Pi 1/30 2/30 3/30 A/30 1/30
A) ONIPENEIUTh KOHCTAHTY A;
b) nalitu MmaTeMaTu4ecKoe OKUAaHUE U TUCIIEPCUIO CyYailHOW BEIMYUHBI X.

Pemennue.
3amgaua 1.
Hcnonp3yeM KIIACCMYECKOE OIpeaeieHue BEpPOSTHOCTH, TJ€ M - YHCIO KCXOOB,
OIaroNMpUSATCTBYIOMINX OCYIIECTBICHHIO COOBITHS, a N - YHCIIO BCEX BO3MOMKHBIX UCXOJIOB.
A) IlycTh coOBITHE A COCTOUT B TOM, YTO BBITAIIUIIN OCIIBIN IAP
n=26+6=32 croco0a BHITAIIUTH OJHH AP U3 UMEIOIIUXCS
m=26 criocoOOB BBITAIIUTH OJUH OEJBIN MIap
Pay="=20 038
n 32

B) Ilycts coObiTHE B COCTOMT B TOM, YTO BHITAIIMIIN 2 OEBIX MIapa

|
. i_:n.:3182:4%
230 12
|
m=Cl = 26! _ 25026 _, .



3agaua 2.
Brenem monHyoo rpyniy rumnoTes:

H1 = (Ilotepsics Genblif map),
H?2 = (Ilotepsiics yepHbId map),

10 YCJIOBHIO 3TH FMIIOTE3BI paBHOBEPOATHEL, TO ecTb P(H1) =P(H2) = 1/2 = 0,5 .
ITo runore3e H1 B ypue octanercs 10 6enbix u 33 yepHbIX, 1o Tunore3e H2 B ypHe ocTaHeTcs

11 6enbix 1 32 yepHBIX HIapa.

Brenem coowiTue A = (BoinyThIN map - 6enbrit). Halinem yciioBHBIE BEPOSATHOCTH:

10 10 11 11
P(A|HI)= =—, P(A|H2)= =—.
10+33 43 11432 43
Tornma BeposATHOCTh COOBITHS A HaiieM 1o ¢hopMyJie TOTHOW BEPOSITHOCTH:
P(4) = P(4| H)P(H) + P(4| H2)PH2) =2 L 1L 121 4 0u.
43 2 43 2 86

3anaua 3.limeem cxemy bepHyium (cxeMy HE3aBUCUMBIX UCIIBITAHUIN) C TApaMETpaMu n =

3000,p =0,24,g =1-p =0,76. Tak kak n = 3000 7OCTaTOYHO BEIHKO, OyIEM HCIIOIH30BAThH
NpUOIIKEHHYI0 (OpMYJTy: HHTETpaIbHYIO Teopemy Jlamaca:

P.(k.k,) --(b[ k, —np ]—cb[—kl_"p]

g )\ npg

9

rae k, =2,k, =3000.

Py (2.3000) = d)[

3000—3000-0.24 2-3000-0.24
° - —® - = D(97.5)—D(=30) =
/3000-0,24-0,76 | | 4/3000-0.24-0,76

=®0(97.5)+P(30)=0.5+0.5=1.

3anaua 4.Haiinem KoHCTaHTY A U3 yCIIOBUS, YTO CyMMa BCEX BEPOSITHOCTEN OJKHA

PaBHSATHLCS €IMHHUIIC:

1/30 +2/30 + 3/30 + A/30 +1/30 = (7 + A)/30 = 1, otkyna A = 23 1 nojiy4aeM 3aKOH

pacnpeneneHust X

X 1 2 3 4 5

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

MX =Y xp,=11/3042-2/30+3-3/3044-23/30+5-1/30=111/30=37/10=

DX =Y x/p,—(MX)’=1-1/30+4-2/30+9-3/30+16-23/30+25-1/30—

=429/30-3,7

o=

e

Halinem maremaTuyeckoe 0XKUAaHUE U AUCIEPCUIO CIIY4aiiHOW BEIMYHUHBI X.

7 |
/

o
N

(5]

VS
’
I

-~

=0.61.

5.3. Bonpocsl k 3a4eTy
KombunaTtopuka, 3ajaun KoOMOMHATOpUKU. [IpaBuio CyMMBI U IPOU3BEICHUSI.
OcHoBHBIE KOMOHMHATOpHBIE (GOpMyNbl Il coenuHeHuil. IlpuMeHeHue KOMOWHATOPUKH TIPU
BBIYHMCIICHUH BEPOATHOCTEH.
[ToHsiTHE CTOXAaCTHYECKOTO OMbITa M clydailHoro coOwitwsi. Kiaccudukarus coOwituii. IlomHas
rpymnmna coobiTail. M300paxenue coobITHil. Onepariu HajJ COOBITUSIMH.
Kraccuueckoe onpeneneHrne BEpOSITHOCTH CIIy4ailHOTO cOObITHsI. CBONCTBA BEPOSITHOCTH.
OTHOCHTEbHAS YaCTOTA CIyYalHOTO COOBITHA U ee cBoicTBA. CTaTUCTHYECKasi BEPOATHOCTb.
I'eomeTpuyeckue BeposiTHOCTH. [Iprmepsl.
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Teopema cnoxeHus BepOATHOCTEH HECOBMECTHBIX COOBITHH, €€ CIEeICTBHSL.

HezaBucumpie coObiTus. Teopema yMHOXKEHHS BEpOSTHOCTEH HE3aBHCHUMBIX COOBITHH, ¢
CIIEJICTBHUSI.

3aBucHMBIE COOBITHS. YCIIOBHas BEPOATHOCTh. TeopeMa yMHOXKEHHS BEPOSTHOCTEH 3aBUCHUMBIX
COOBITHH.

Teopema crokeHHS BEPOSITHOCTEH COBMECTHBIX COOBITHI U €€ CIICACTBUSI.

@opMyita oaHOM BepoATHOCTU. BepostHocTH runore3. @opmyiisl baiieca.

[ToBTOopHBIEe He3aBHcHMBbIE HcHbITaHusA. Cxema bepuymnmu u dopmyna beprymm. dopmyna
Ilyaccona.

[Ipocreitmmii moTok codbiThii. JIokabHAst 1 MHTETpaJIbHAs TeopeMbl Jlaraca.

[lonsATHe cilydaiiHOW BenMYMHBL. BUAbI CllydaliHbIX BEJIWYUH. [[UCKpETHBIE Cly4allHbIE BEIUYMHBI
(ICB). 3axon pacnpenenenus JICB.

buHOMUHaNBHOE U MyaCCOHOBCKOE pacnpenenenus Beposarocteit JJCB.

Onepanmun  Han JICB. UYucioBble XapaKTEpUCTUKK CIyYalHBIX BeJMYMH. MartemaTtuueckoe
oxkunanue /ICB, ero BeposiTHOCTHBIN CMBICI U €70 CBOMCTBA.

Hucnepcust u cpennee kBaapatuyeckoe oTkiaoHeHue JICB wm ux cBoiicTBa. CBSI3b YHMCIOBBIX
XapaKTEepUCTHK  CPEOHEro  apu(METHYECKOrO  B3aMMHO-HE3aBUCHUMBIX U OJIMHAKOBO
pacnpeneneHHbix [JCB ¢ 4nCcIoBbIMU XapaKTEPUCTUKAMU KaXJI0M U3 HUX.

JlonosHUTENbHBIE YUCTIOBBIE XapakTepucTuku JJCB.

NHuTterpanbHas GyHKIUS pacipeiesieHUus BEpOSATHOCTEHN CIIydailHOW BEIMYHUHBI U €€ CBOMCTBA.
HenpepoiBable cnyvaitabie BenuuuHbl (HCB). [duddepenumansaas (yHKIMS pacrpeneneHust
BepoaTHocTeil HCB, ee BEepOosITHOCTHBIN CMBICIT U CBOWCTBA.

. Yucnossle xapakrepuctukun HCB.
22.
23.
24.

PaBHoMepHoOe pacnipenenenue BepositHocterd HCB.

ITokazarenbHoe pacnpenencHue BeposiTHocTell HCB. @yHKIMS HaIeKHOCTH.

[TokazatenbHbIi  3aKOH  HaAeKHOCTH. HopMupoBaHHOE W HOPMAJIbHOE  pacHpencsieHus
BeposaTtHocTte HCB.

BepostHocTs monamanus HopmanbHOM HCB B 3amanHblil mHTEpBal. BbluncieHne BEpOSTHOCTH
3aIaHHOTO OTKJIOHEHUSI HOPMAJIBHOU CIIy4allHO! BEJIMYMHBI.

[IpaBuio Tpex curm.

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

HepaBenctBa MapkoBa u UeObIéBa.

Teopema UeObltieBa 1 ee 3HAYCHUE JJIST IPAKTUKH.

Teopema bepryn.

MaremMarnueckasi CTaTUCTHKA, €€ IPEeIMET, METO/bI U 33/1a4H.

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

®opMbl, BUABI M CIOCOOBI CTATUCTUYECKOTO HAOIIOICHHUS.

Cratuctuueckue TabJIUIBI U TpaBHIIa UX MOCTpoeHusl. VI3MepeHus U mIKabl.

I'enepanbHas U BBIOOPOYHAsE COBOKYMHOCTU. Bubl BeIOOpoK. CriocoOsl oTOOpa.

Bapuanmonnsiii psa. Cratuctudeckoe pacrpeaelieHne BbhIOOpKH. OCHOBHBIE XapaKTEPUCTUKU
BapHallIOHHOTO pAJa.

CrocoObl  3amUCH  3HAYEHWW HCCIEAyeMOoro mpu3Haka. MX OCHOBHBIE XapaKTEPUCTHKH.
I'paduueckue n300pakeHus: pacpeaeIeHNs CIIy4aifHOW BEIIUYHHBI.

Bribopounas ¢ynkmus pacnpenenenus. CBs3p IMIOUPHUYECKOM W TEOPETHUECKOW (YHKIIUNA
pacnpeneseHus.

CraTtucTuueckue BEJIWYMHBI M HX IMOKa3zaTenu. AOCOIIOTHbIE M OTHOCHUTEIbHBIE BEITUYHHBI.
Nupexcsr.

Bunel cpennux BenuuuH. Cpennsisi apudmernyeckas U NpaBuiia ee BbluMcieHus. Vcnonb3oBaHue
CpEeIHEU reOMETPUUECKON B CTaTUCTUKE. [IpuMeneHune cpetHel XpOHOIOTHYECKOM.

OCHOBHBIE TUITBI pacpeaCICHUH 11.C.B.

OCHOBHBIE THPBI pacpeeJICHNN H.C.B.

[loHsiTHE CTAaTHCTHYECKMX OLEHOK MapaMeTpoOB pacmpeneneHus. TodedHble CTaTUCTUYECKHE
OLIEHKH, BUJIBI U TPEOOBAHUS, IPEABABIAEMBIE K HUM.

['enepanbHas u BeIOOpoYHas cpennue. OleHKa TeHepaIbHOM cpeHel o BEBIOOPOYHOM CpeTHeH.
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. I'eHepanbHas 1 BEIOOpOYHAS TUCTICPCUU U CPEAHHUE KBAIPATHUECKUE OTKIOHEHUS (C.K.0.).

Ouenka resepanbHOil nucnepcuu. OLeHKa reHepaJbHOro C.K.0.

OCHOBHBIE U IOMOJIHUTENIbHBIE XapAaKTEPUCTUKU BaPUAILIMOHHOTO PAJIa.

NHTepBanbHbIE OLEHKH [TapaMEeTPOB paclpeleeHus, UX TOYHOCTh U HAJEKHOCTh. JloBepuTENbHBIE
WHTEPBAJIbL.

JloBepuTenbHblE  WMHTEpPBadbl I8 OLEHKM  MAaTE€MaTHYeCKOro  OXKHJAHHWA  HOPMAJIbHO
pacupeneneHHoro npu3Haka X Ipyu U3BECTHOM U HEU3BECTHOM C.K.0. O(X).

JloBepUTeNnbHbIE MHTEPBAJIBI JUISI OLEHKH C.K.0. HOPMAJIBHOIO pacrpezenenus. lcnonb3oBaHue
JIOBEPUTENIbHBIX MHTEPBAJIOB IMPU OLEHKE HCTUHHOTO 3HAYEHHUS H3MEPSEMON BEIUYMHBI U MpHU
OIIEHKE TOYHOCTH U3MEPECHUH.

Buzabl 3aBucuMocTell MeXQy CiIy4yallHbBIMU BEIMYMHAMHU. 3aJaud TEOPUU  KOPPEISALHH.
Koppensunonnas 3aBUCUMOCTb.

OYHKIUS PErpPeCcCUU U JIMHUSL PETPECCUU.

Bri6opounsiii Ko3hGHUIMEHT KOpPPENSIuu, €ro CBOWCTBAa M BbhUMcieHue. [Ipocteiimme ciaydan
KPUBOJIMHEWHON KOPPEISLIUH.

[TousiTue 0 MHOXKECTBEHHOH Koppensiuuu. [[oHsTHE 0 paHTOBOM KOPPEIISIUY.

[ToHsITHE CTATHUCTUYECKON TUMOTE3bl. Buabl craTucTHueckux runores. OmuoKu, JOMycKaeMble PU
CTATUCTUYECKON IIPOBEPKE CTATUCTHUECKUX TUITOTES.

Cratuctudeckuii KpuTepuid TpoBepku rumnore3bl. OOJacTh MpHHATHS THMOTE3bl. Kputudeckas
0011acTh, KpUTHUECKHE TOUKH. BUIbI KpuTHYECKUX 00acTeil.

OTbICKaHWE KPUTHYECKON O0O0JacTHM M KPUTHYECKUX ToueK. MOIHOCTh Kputepus. Kpurepuu
cornacusi. Kpurepnii cornacus [Tupcona. Kpurepnii cornacust Koamoroposa.

OnHO(MaKTOPHBIN AUCTIEPCHOHHBIN aHAH3.

Cnyuaiinble niponieccbl. MapkoBckue mporiecchl. [lyaccoHOBCKUE TPOIECCHI.

ITotoku [Tansma u Opnanra. Ceass IlyaccoOHOBCKMX OTOKOB ¢ MapKOBCKUMH MTPOLIECCAMM.



