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1. IlepeyeHb KOMIIETEHUMH € YKa3aHMEM 3TANOB UX (POPMUPOBAHUA
B npouecce oceoenusi OIl BO

ensto mpoenenus auctuiinabl b1.0.08 Teopust BeposTHOCTEH U
MaTeMaTH4ecKasi CTAaTUCTHUKA SBJISICTCS JOCTHKEHHUE CIEAYIONIUX PEe3yIbTaTOB

00y4eHUS:
Kon
HanmenoBanue KOMIICTCHIIMH
KOMIICTCHIIU
VK-1 CIoco0eH OCYHICCTBIIATDH HOE/ICK, KpI/ITI/I‘-IeCKI/Iﬁ aHaJIU3 U CUHTE3 I/IH(bOpMaHI/II/I, MMPUMCHATH
CHUCTCMHBIN NMOAXO0J NJIs1 pCIICHW A NOCTABJICHHBIX 3a1a4
crocobeH NPUMCHATH €CTCCTBCHHOHAYYHBIC U OGHIeHH)KeHepHI)Ie 3HaHUA, MCTObI
OIIK-1 MAaTEMaTU4YCCKOI0 aHajin3a U MOACJIMPOBAHUA, TCOPECTUICCKOI0 U SKCIECPUMCHTAJILHOT'O
HCCJICAOBAHUS B HpO(l)eCCHOHaHBHOﬁ JCATCIIBHOCTHU

B dopmupoBanny TaHHBIX KOMIIETEHIIUH TaK)K€ YYaCTBYIOT CIEAYIOIINE
IPaKTUKH  00pa3oBaTeIbHONM MpPOrpaMMbl  (T10

JTUCHUIUIMHBL  (MOIYJIN),

cemecTpam (KypcaM) UX U3y4eHus):

- JUIs1 OYHOM (POpMBI OOYUEHHSI:

DTaIsl (I)O MHUPOBAHUS KOMHeTeHL{I/Iﬁ IO cCeMCCTpaM U3YUCHUSA

HaumenoBanue AUCIUIUTHH (MOIyJIeH),

1 cem.

2 ceM.

3 cem.

4 ceM.

5 cem.

6 cem.

7 cem.

8 cem.

NPaKTUK
Ounocodus

YK-1

Maremaruka

VK-1;
OIIK-1

VK-1;
OIIK-1

VK-1;
OIIK-1

OIIK-1

HI/ICKPCTHaﬂ MaT€MaTHuKa

dusnka

VK-1;
OIIK-1

YK-1

YK-1

YK-1

[IporpaMmHas MEXKESHEPHUsI
HudpopmannonHas 6€30acHOCTh

BrICOKOYpOBHEBBIE METOBI
IIPOrpaMMUPOBAHUS

OIIK-1

Apxutexktypa 9BM

OIIK-1

IIpaBoBBIE OCHOBBI IPUKIIAIHON
HHPOPMATHKA

OIIK-1

YnpasieHue MpoeKTamMu

YK-1

YK-1

WHubopManmoHHBI MEHEKMEHT
VY4eOHast mpaKkTHKa (TEXHOJIOTHIECKAs
(TIPOEKTHO-TEXHOJOTHYEeCKas ) MPAKTHKA)

OIIK-1

[Ipou3BoaCcTBEHHAS TIPAKTHKA
(mpenaunaoMHas pakTUKa)

YK-1

HOZ{FOTOBK& K cJa4yec u caada
TOCYyJapCTBEHHOI'O DK3aMCHa

OIIK-1

[ToxaroToBka K mporeIype 3aIUThl U 3alIuTa
BBIITYCKHOH KBATH(UKAITHOHHON pabOTHI

YK-1

I'paxkaHcKoe HaceleHne B IPOTUBOCHCTBUN
PacnpoCTpaHEHHIO HAEOJIOTHH TEPPOpH3Ma

YK-1

YK-1

IToaroroBka mybanunHo# 3anmmTel BKP
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- U1 3a09HOU (hOPMBI OOYUECHHUSI:

HaumMenoBanue quciurivH (MOAyIeit), MpakTHK

DTaIbl q)OpMI/IpOBaHI/Iﬂ KOMHCTCHHI/Iﬁ 10 CEMCCTPaM HU3YyUCHUA

1 kypc

2 Kype 3 xypc 4 xype 5 Kype

dunocodus

YK-1

Maremaruka

VK-1;
OIIK-1

VK-1;
OIIK-1

,Z[I/ICerTHaH MaTCMaTHuKa

OIIK-1

dusuka

VK-1;
OIIK-1

[IporpamMmHas HHKCHEPHS

YK-1

WudopmanmonHas 6€30acHOCTb

YK-1

BbICOKOYpOBHEBBIE METOIBI TPOTPAMMHPOBAHHUS

OIIK-1

Apxutekrypa O9BM

OIIK-1

[IpaBoBBIC OCHOBHI IPUKIIAAHON HHPOPMATHKA

OIIK-1

YpasieHue NpoeKTaMu

YK-1

WHubopManmoHHBI MCHEKMEHT

YK-1

VY4eOHas mpakTHKa (TeXHOJIOTHIECKas! (MIPOSKTHO-
TEXHOJIOTHUECKasi) MPaKTHKa)

OIIK-1

ITpon3BocTBeHHAs NpaKTHKA (IPEIAUIUIOMHAs IPAKTHKA)

YK-1

IloaroroBka k caade u caaya TOCyJapCTBCHHOI'O OK3aMCHa

OIIK-1

[MoaroroBka K mporeaype 3amKThl ¥ 3aIIuTa BBITYCKHON
KBaIM(UKALMOHHOH paboThI

VK-1

I'paxnanckoe HaceleHue B IPOTUBOJACHCTBUU
pacnpocTpaHEHHUIO UAEOJIOTUU TepPPOpU3Ma

YK-1

IToaroroska myoaudHoi 3ammutel BKP

YK-1

Oran  auctuummnabl  (Moayiisi) b1.0.08 Teopusi BeposTHOCTEH W
MaTeMaTHYecKas CTaTUCTHKA B (POPMUPOBAHUN KOMIETEHIIUNA COOTBETCTBYET:

- U151 O4HOM opMbl 0OyueHust — 4 cemectpy;

- JUTS 3a09HOU (hOpMBI 00YUIEeHHS — 2 KypCy.

2. IToka3zare/iu 1 KPUTEPUHN OLIECHUBAHUS KOMIIETCHIIUI HA Pa3JIMYHbIX
Tanax ux ()OpMUPOBAHUS, HIKAJIbI OLCHUBAHUS

IToxa3aTensamu OLICHUBAHUA KOMHCTCHHI/Iﬁ ABJIIAIOTCA  CIICAYIOIINC

pe3yJbTaThl 00yUCHHUS:

Ko/ KOMITeTe I Kon 1 HanMeHOBaHME UHINKATOPA JOCTIKEHHS [Tmanupyemsle pe3yabTaThl 00yUeHHS MO
KOMTIETEHIINU JIUCITUTUIAHE (MOJTYJITIO)
3HATh:
- TEPMUHOJIOTHIO, IPUMEHSIEMYIO NIPU PELLICHUU
3a]1a4 TEOPUU BEPOSITHOCTEN;
YK-1. Cnocoben NYK-1.1. YMETh:
OCYIIECTBIIATH BrINoTHSAET MOMCK, KPUTHIECKUHA aHATIN3 H CHHTE3 - OCYIIECTBIIATH TIOMCK M OA00p JaHHBIX,
TIOUCK, KPUTHYECKUI nH(OpMaLUK ISl pEIeHUs TOCTaBICHHBIX 3a/1a4. HEO0OXOIMMBIX /ISl OJTyYSHHUST HAMITYYIIIeTO
aHaJIN3 ¥ CHHTE3 pe3ymbTara;
uHpOpMaIUH, BIIAJICTh:
MIPUMEHSTH - OCHOBHBIMH C1IocO0aMK 1o100pa BEposiTHOCTEH
CUCTEMHBIN OAXO] IIPU pEeLICHNN MaTeMaTHIeCKHX 3aad.
JUTS PELICHNUS 3HATh:
MIOCTaBJICHHBIX 3a7a4 - OCHOBHBIE (POPMYIIBI [T HAXOXKACHUS Hanboee
MYK:l'Z' BEPOSITHOTO COOBITHS;
Vcnonp3yeT cHCTEeMHBINA TOAXO0. TS PeIICHUS YMeTE:
MOCTABJIEHHBIX 3a/1a4.
- IPUMEHSTH HECKOJIBKO TTOAX0A0B ISl HAXOKACHHSA
CIIly4aliHOTO COOBITHS;




BJIAJIETD:
- OCHOBHBIMH METOJIaMH TIOMCKa U 00pabOTKH
MaTeMaTUYECKUX JTaHHBIX.

OIIK-1. Criocoben

NOIIK-1.1.
[IpuMeHsieT OCHOBBI MaTeMaTHKH, (H3HKH,
BBIYHMCIIUTEIIHLHOW TEXHUKU U TIPOTPaMMHUPOBAHUS B
poeCCHOHANBHOM NESTENbHOCTH.

3HaTh:
- OCHOBHBIE TOHSITUSI TEOPUH BEPOSITHOCTEN U
MaTeMaTH4eCKON CTATUCTUKU, UCTIONB3YEMBIX JIJIst
OIMMCAHUS BAXHCUIITNX MaTeMaTHISCKUX MOICICH 1
MaTeMaTHYECKUX METO/IOB, U PACKPBITHE
B3aMMOCBSI3H 3THX HOHSITHH;
YMETB:

- IPUMEHATHh OCHOBBI TEOPHUHU BEPOSITHOCTEH 1
MaTeMaTHUYeCKON CTaTUCTUKHU Il OCYIIECTBICHUS
npoeCCHOHATBHON NEATEILHOCTH, BIAICTh:

- HaBBIKAMHU TIPUMEHEHHUs 0a30BOTO
HHCTPYMEHTApUsI TCOPUHU BEPOSTHOCTEN U
MaTeMaTH‘ICCKOfI CTAaTUCTUKU IJI4 peLHeHI/ISI
TEOPETHICCKUX M MPAKTUICCKAX 3a1ad.

MMPUMCHATH
€CTCCTBCHHOHAYYHBIC
u O6H.[eI/IH)KeHepHLI€

3HATh:
- METO/IbI TEOPUH BEPOSTHOCTEM U MaTEMaTUYECKON
CTaTUCTHUKH, UCII0JIb3YEMBIE [UIsl PELICHHUS
MIPAaKTHYECKHUX U MTPOPECCHOHATBHBIX 331a4;

3HaHuA, MCTOJbI I/IOHK—l. 2_
MaTeMaTH4eCcKoro Pemaer cranaapTHble IPO(GECCHOHATBHBIE 3a1aUH C YMETE:
aHANN3a U IIpHMEHEHHEM eCTECTBEHHOHAYIHAX H - pelaTth CTaHIapTHIE MPO(ECCHOHATHLHBIE safatm
MOJIETTHPOBAHHS, OBICHIKEHEPHEIX SHAHHH, METOOB ¢ MPMMEHEHIEM METOZIOB TEOPHH BEPOSTHOCTEH i
TEOPETHYECKOTO U MaTeMaTHYECKOTO aHATH3a U MOJICIHPOBAHHS. MaTeMaTHHCCKOH CTATHCTUKH,
SKCIIEPUMEHTAIILHOTO BIIAJIETD:
HCCIICIOBAHNS B - HABBIKAMHU PaBOTEI ¢ MATEMATAYECKUMH METOIAMHU
pogeCcCHOHANBHOM ¥ MOJICIIAMHU TCOPUH BEPOATHOCTEH H
IESTEIBHOCTH MATEMATHYECKON CTATHCTUKU B PAMKAX CBOEH
pOECCHOHANBHOMN JIEATENBHOCTH.
3HATH:
- OCHOBBI IPOBEICHHS HAYYHBIX MCCIIEIOBAHNH,
OCHOBBI 06Pa0OTKH, aHAIN3a W HHTEPIIPETALAN
PE3YJILTATOB B HCCIEOBAHUAX; YMETD:
HOMK-1.3. - IPUMEHSATH METOIBI TEOPETUYECKOTO U

Hcronb3yeT METOIbI TEOPETHUECKOTO H
OKCIIEPUMEHTAIILHOTO UCCIICIOBAHUS 0OBEKTOB
poheCCHOHATBHOM NS TeIbHOCTH.

OKCIICPUMEHTAJIbHOTO UCCICAOBAHUA 00BEKTOB
HpO(l)eCCI/IOHaJ'ILHOI\/'I JACATCIIBbHOCTH,
BJIaaCTh:

- HaBbIKaMU IMOCTPOCHUA, UCCITICTOBAHUA
9KOHOMHUKO-MAaTEMaTHUYECKUX MOJEICH COIMaIbHO-
9KOHOMHYCCKUX IMPOUECCOB, a TAKIKE UX
MMPaKTUYCCKOI'0 MPUMCHEHUA IJId PEHICHUA
COIIMAJIbHO- S9KOHOMUYCCKHUX 3aaa4.

[Topsimok OLEHKH OCBOEHHUS OOy4aroUMMHCS Yy4eOHOro Marepuana
OTIpENETSAETCS COAepHKAHUEM CIEAYIOUINX Pa3esioB AUCIUILINHBI (MOILYJIs):

Kon
OreHOUHBIE
HaumMeHnoBanue KOMIIETEHIIHH,
cperncTBa
Ne pazzaena KOJT
Kpurepuu onennBanus TEKYLIETO [lIxana ouleHBaHUA
n/n JMCIUTUTHHBI HHIUKATOpa
KOHTPOJIS
(Momyms) JIOCTHO)KEHUS
YCIIEBAEMOCTH
KOMITETEHIINU
YK-1 3HaTh:
Tema 1. OcHOBHBIE (MYK-1.1, - IOHSTUE «CITy4aliHbIE
Omnpoc «3auTeHo»
1 MOHATHS TEOPHU NYK-1.2) COOBITHSY
. Hoxnan «He 3auteHo»
BEPOSITHOCTEH YMerTs:
OIIK-1 - HAXOJUTb BEPOSATHOCTD
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(MOIIK-1.1, COOBITHS
MOIIK-1.2, Bruaners:
HOIIK-1.3) - KJIACCHYECKUM H
CTaTUCTHYECKUM
oTIpeNieIeHueM
BEPOSATHOCTH
VKL - 6HH:3)I;4aI:Ir:J;LHOG
(MYK-1.1, acrpesiesieHue
Tema 2. Cnyuaiiabie NYK-1.2) pactpet ’
YMers:
BEJIMYUHBI M UX - HAXOHTH MIOTHOCTS Omnpoc «3auTeHO»
3aKOHBI OIIK-1 BOPOSTHOCTH Hoxnan «He 3auTeno»
pacnpeneneHusl. (MOIIK-1.1, P o
VOIIK-1.2, _ Buazets:
JIOTTK-1.3) - cBOMcTBaMH (PyHKITUH
Jlanutaca.
3HaTh:
ven | oo
(MYK-1.1, PACTIpEICTICHI
Tewma 3. BEPOSITHOCTEH
NYK-1.2) o
YnorpeOurenpHbIe CITyJaitHO! BETMYHHBL.
Ompoc «3a4TeHO»
3aKOHBI YMers:
OIIK-1 Hoxnan «He 3auTeHo»
pacmpeneneHus. (MOTTK-1.1 - pelaTh 3a1auu
MOTIK-1.2, - CBOIZETJ:;H?[H;:THOCTH
MOIIK-1.3) 1
BEPOSTHOCTH.
3HaTh:
VK-1 - OMHOMMAITLHOE
(MYK-1.1, pacmpeneneHue.
NYK-1.2) YMeTb:
Tema 4. Cucremsl
crtyuaitHbIX - IPAMEHSTH 3aKOH Omnpoc «3adreHo»
- OIIK-1 Ilyaccomna. Hoxnan «He 3auteHo»
’ (MOIIK-1.1, Bnagers:
NOIIK-1.2, - cBOMCTBaMH (DYHKIUH
NOIIK-1.3) Jlanunaca.
VK-1 3HaTh:
Tema 5. OcHOBHBIE (MYK-1.1, - (DyHKIUH CITyqaiiHBIX
MOHSTHSI TEOPUU NYK-1.2) BEJIMYMH.
130900307 METh! poc «3adreHo»
(yHKImii Yy Omp 3
CIIy4YaiHbIX BEJIMYHH OIIK-1 - pemarb 3a1a4u Hoxnan «He 3aureno»
U CITy4aifHOTO (MOIIK-1.1, Bianers:
mporiecca. HMOIIK-1.2, - OCHOBHBIMH
HOIIK-1.3) MTOHSATHUSMH
3HaTb:
Tema 6. OcHOBHBIE VK-1 - TIOHSATHE «BBIOOPKA»
TIOHSITHSL (MYK-1.1, YMers:
BBIOOPOYHOTO NYK-1.2) - COCTaBIISITh
MeToJ1a. BapHUAITMIOHHBIA P Ompoc «3a4TeHO»
CraTucTH4YeCcKHe OIIK-1 Bnaners: Joxmang «He 3auteno»
METOJIbI 00pabOTKU (MOIIK-1.1, - YHCIIOBBIMU
skcniepumeHTanbHbix | MOIIK-1.2, XapaKTepUCTUKAMU
JTAHHBIX. NOTIK-1.3) CTATHCTUYECKOTO
pacnpeneneHus
YK-1 3HaTb:
Tema 7. ToueqHbE 1 (MYK-1.1, - IOBEPUTEIbHBIN
NYK-1.2) MHTEPBAI U
HWHTEPBAIbHBIC
JIOBEPHUTEIBHYIO Omnpoc «3adreHo»
OIICHKHU
CTATHCTHICCKONO OIIK-1 BEPOSATHOCTD. Hoxkman «He 3aureno»
ACIIDEIEIC (MOIIK-1.1, YmeTb:
PACTIPCACIICHHA. HOIIK-1.2, - HAXOJHTh
HOIIK-1.3) JOBEPUTEILHBIN
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WUHTEPBAI JIJIs
JHCIIEPCHN.
Bnagers:

- 00paboTKoit
OTPaHUICHHOTO YHCIIa
OIIBITOB.

Tema 8.
CTaTHCTHYECKUI
aHaau3
MHOTOMEPHBIX
COBOKYITHOCTEH.

VK-1
(UYK-1.1,
UVK-1.2)

OIK-1
(MOIIK-1.1,
VOIIK-1.2,
VIOIIK-1.3)

3HaTh:

- KaK HaXOJIHUTCS
JIOBEPUTENbHBIN
HUHTEpBAJ AJIs
JIUCTIEPCHU.
YMern:

- HAaXOJIUTh
JIOBEPUTENbHBIN
HMHTEpBAJ AJIs
MaTEeMaTH4ICCKOTr O
OXKUJaHUS NpU
HEU3BECTHOM
JIUCIIEPCHU.
Bnagers:
'aHFOpI/ITMOM peIHeHI/ISI
3a1a4

Ompoc
Joxmang

«3auTeHo»
«He 3auTeHo»

Tema 9.
CoBpeMeHHbIE
MaKeThl TPUKIIaTHBIX
porpamMm
MHOTOMEPHOTO
CTaTHCTHYECKOTO
aHanm3a.

VK-1
(UYK-1.1,
NYK-1.2)

OITK-1
(MOTIK-1.1,
WOIIK-1.2,
VOIIK-1.3)

3HaTh:

- OCHOBEI
JUCTIEPCUOHHOTO
aHaIm3a.
YMeTh:

- aHAJIM3UPOBATh
KOPPEISIIHOHHBII
aHaJIN3.
Bnagers:

- METOJIOM TJIaBHBIX
KOMITOHEHT
(KOMITOHEHTHBIH
aHaIu3).

Ompoc
Joxman

«3adTeHo»
«He 3auTeHo»

UTOIO

DopMa KOHTPOJIS

O11eHOYHEIE

cpencraa

IIPOMEXKYTOUHOM

aTTeCTaluu

[IIxana oneHUBaHUS

DKk3aMeH

ITnceMeHHBIH
OTBET Ha OMIIET

«OTIMYHOY,
«Xopowoy,
«Y IOBJICTBOPUTEIHHOY,

((HeyI[OBJ'IGTBOpI/ITeJ'ILHO »

Kpurepuu oneHuBanus pe3yJibTaTOB 00yYEeHUSA IS TEKYLIEr0o KOHTPOJIA
yYCIIeBA€MOCTH M NPOMEKYTOYHOM ATTECTANMHU 0 JMCHUILIMHE (MOAYJII0)

1. Kpurepuii olieHMBaHUsI ONpOca:
- 3a4TEHO — BBICTABISACTCA OOYyYaAIOIIEMYCs, €CIU JIEMOHCTPUPYET

3HaHWE OCHOBHBIX Pa3/IejIOB MPOTPAMMBI U3y4aeMOro Kypca: €ro  0a30BBIX
MOHATUN U (YyHIAMEHTAIBHBIX MPOOJIeM; TPUOOpeT HEOOXOIUMbIE YMEHUS U
HABBIKW;, OCBOWJI BOIIPOCHI MPAKTUUYECKOTO MPUMEHEHHS MOTYYCHHBIX 3HAHUH,
HE JOMyCTUN  (DAKTUYECKUX OIMUOOK TPU  OTBETE; JOCTATOYHO
MOCIIEIOBATEIbHO W JIOTUYHO HM3JIaraeT TEOPETHUECKH MaTepHall, AOIycKas
JUIIh HE3HAYHMTENIbHBIE HAPYIICHHS ITOCICIOBATCILHOCTH H3JI0KEHUS |
HEKOTOpBIE HETOYHOCTH; MOKA3bIBACT BCECTOPOHHHE, CUCTEMATH3UPOBAHHBIC,
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IyOOKue 3HaHUS y4eOHOW MporpamMMbl AWCIUIUIMHBI W YMEHHE YBEPEHHO
IPUMEHSATD UX;

- HE 3a4YTCHO — BBICTABISETCS OOYyYaloIIeMyCs, €CIId JEMOHCTPUPYET
¢dbparMeHTapHbIC 3HAHWS OCHOBHBIX pPa3JeioB MPOrpaMMbI H3y4aeMoOro Kypca:
ero 0a30BBIX MOHATHH W (QyHIAMEHTAIBHBIX MpoOieM; ciaabo BBIpakeHa
CTIOCOOHOCTh K CaMOCTOSITEIPHOMY aHAJTUTUYECKOMY MBIIUICHUIO0, UMEIOTCS
3aTpyJHEHUS B M3JI0KCHUH MaTepuaia, OTCYTCTBYIOT HEOOXOIMMbIE YMEHUS U
HABBIKM, JIOMYIICHBI TPyOble OMMOKKM M HE3HAHWE TEPMHUHOJIOTHH, OTKa3
OTBEYATh HA JIOMOJIHUTEIBHBIC BOMPOCHI, 3HAHUE KOTOPHIX HEOOXOIUMO IS
MOJIYYCHUS TIOJIOKHUTEIIBHON OIEHKH, BBICTABISIETCS OOyYaromeMycsi, OTBET
KOTOPOTO COJEP)KUT CYIIECTBEHHBIE TIPOOENBl B 3HAHWSIX OCHOBHOTO
coziep kaHus pabovei MporpaMMbl TUCIIUILIAHEI.

2. Kpurepwuii noknana:

- 3aYTE€HO — TMPEJCTABJICHHBIM JOKJIAJ COOTBETCTBYET  TEMAaTHUKeE,
HPKOHOMHYECKH OOOCHOBaH, BBIBOABI IO HU3YYCHHOW MpOoOJIeME H3I0KEHBI
JIOTUYECKU, COOMIOZeHbl TpeOOBaHUs, MpU pa3paboTKe [OKIana OblUId
UCITIOJIb30BAaHbI COBPEMEHHBI HH(GOPMAIIMOHHBIE TEXHOJIOTHH;

- HE 3aYTEHO — JIOKJaJ O0YyYalolMMCs HE MpPEeICTaBlICHa; MaTepUaIbl
JOKJ7aJ HE OOOCHOBaHBl WJIM JIOTMYECKH HE CBSI3aHBbI, MCIOJIb30BAHbI
yCTapeBIlINe UCTOYHUKU WH(OpMAIUH.

3. Kputepuu onieHrBaHUS MMCEMEHHOTO OTBETA HAa OMJIET HA DK3aMEHe!

OueHka «OTJIMYHO»  BBICTABIsAETCA  OOy4YalOIIEMYCs, €CIH  OH
POJEMOHCTPUPOBAJ 3HAHUE OCHOBHOIO TEOPETUYECKOIO  COJEpKaHUs
JUCUUIUIMH  y4eOHOro IjlaHa oOpa3oBaTeNbHOW MPOrpamMMbl  BBICHIETO
oOpa3oBaHuEe, YMEHUE MOKa3aTh YPOBEHb CPOPMHUPOBAHHOCTH MPAKTHUYECKUX
npo(ecCHOHANBHBIX ~ YMEHUH M HaBBIKOB, CIHOCOOHOCTb YETKO U
apryMEHTUPOBAHO OTBEYATh HA JIONOJHUTEIbHBIE BOIIPOCHI.

OneHka  «XOpoIlo»  BBICTABIsETCS  OOydwaromiemycs, €cilid  OH
IIPOJEMOHCTPHUPOBAI HEZA0CTaTOYHO NIOJIHOE 3HAHME OCHOBHOTI'O
TEOPETUYECKOI0 COJAEPKaHUsl JUCUUIUIMH y4eOHOro IuiaHa oOpa3oBaTelbHOU
OporpaMMbl  BBICIIETO  OOpa3oBaHME, MPOSIBUJI  HESIBHOE  YMEHHE
IPOJEMOHCTPUPOBATH YPOBEHb c(OpMUPOBAHHOCTH NPAKTUYECKUX
npo(ecCUOHANbHBIX YMEHHUI U HABBIKOB, J1aBaJl HE BCEI/1a YETKUE U JIOTUYHBIE
OTBETHI Ha JOMOJIHUTEIbHBIE BOIPOCHI.

OneHKka «yJI0BJIETBOPUTENILHO» BBICTABIISIETCA 00ydaroueMycsi, €Clii OH
POJEMOHCTPUPOBAT  HErNyOOKHME 3HAHHUSI OCHOBHOTO  TEOPETHUYECKOTrO
cCoJlepKaHusl JUCLUMIUIMH Y4eOHOro IulaHa oOpa30oBaTeIbHON MPOrpaMMBI
BBICIIET0 00pa30BaHKE, a TAKXKE UCTIBITHIBAJI CYHIECTBEHHBIE 3aTPYAHEHUS TIPU
OTBETE HA JIONOJHUTEIbHBIE BOIPOCHI.

OrneHka «HEyIOBJIETBOPUTENIbHO» BBICTABISAETCS O0y4aroOUIEMyCs, €Clid
OH NPOJEMOHCTPHPOBAJ OTCYTCTBHE 3HAHUH OCHOBHOTO TEOPETHUYECKOIrO
COJEpKaHUsl JUMCUUIUIMH Y4YeOHOro IuiaHa o0O0pa3oBaTeIbHOM MPOrpamMMbl
BbICIIIET0 00pa30oBaHMe MPU OTBETE Ha BOIIPOCHI OUjIeTa.
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3. TunoBbie KOHTPOJIbHbIE 3aJaHNS UJIM HHbIE MaTePHAJIbL, HEO0X0AMMbIe
JJIS1 OIleHKM 3HAHM I, YMEeHHH, HABBIKOB M (WJIN) ONBITA J1eSITeJIbHOCTH,

Tema

XapaKTepU3yIIUX 3Tanbl (POPMHUPOBAHUA KOMIIETECHIUMN

1 OTAII — Tekymunii KOHTPOJIb OCBOCHHUSA TUCHHUILIMHBI

3.1. «Bompocsl 7151 YCTHOTO OIPOCcay:

FRBOO~NOOAWNE

Knaccudukanus cirydaifHbIX COOBITHIA.

CyMMma 1 Ipou3BeJIeHHE COOBITUH.

dopmyia IPOU3BEACHUS BEPOATHOCTEN.

dopwmyna baieca.

buHOMManbHBIE BEPOSITHOCTH.

3aKOH pacrpeaeneHuss JUCKPETHOU CITy4ailHON BETUYUHBI.
OyHKIYA pacupeneIeHNs CIIy4aiHON BETUYUHBL.

OyHKIMA pacupeneIeHNs] HEPEPIBHON CIIyYalHON BEJIUYUHBL.
MaremMatnueckoe 0OKuaaHue TUCKPETHOU CIIy4YaiiHOM BEJIMYUHBI.
0.
1.
2.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
21.
28.
29.
30.

Jlucriepcust IMCKPETHOM CIIy4YalhHOW BEJIUYHHBI.
Huckpertnoe pacnpenenenue [lIyaccona.
PaBHOMEpHOE pacripeiesieHue Ha OTPE3KeE.
HopmaneHoe pacnpeneneHue.

HepaBenctBo YeOrlIieBa.

«IIpaBumno Tpé€x curm».

Teopema YeOsbImieBa.

Teopema bepnysnu.

[Tpubnmxennas gpopmyna Jlamnaca.

['ucrorpamma.

BribopouHoe cpennee.

Bri6opounas nucnepcus.

Metox MOMEHTOB.

MeTton nipaBaomnoao0us.

OueHka mapaMeTpoB pacipeaeicHui.
JloBepuTENbHBIN UHTEPBA JJIs1 M MIPU U3BECTHOM O.
JloBepuTeNbHbBIN UHTEPBAI JJIsl M [IPU HEU3BECTHOM O.
JloBepuTenpHOE MHOXKECTBO JIJI1 BEKTOPHOTO IIapameTpa.
[TpoBepka runote3 0 paBEeHCTBE ABYX AUCIICPCHIA.
Kpurepnii cornacusa Konmoroposa.

[TpoBepka runoTe3bl 0 HE3ABUCUMOCTH ITPU3HAKOB.

3.2. «IIpuMepHBIii TIepeYeHb TEM JTOKIIATIOB:

1. OcHOBHBIE IOHATHUS TEOPUU BEPOSTHOCTEM

1. [TousiTHE O BEPOATHOCTH. IIEMEHTHI KOMOWHATOPUKH.

2. CoObITHS U oTlepaluy HaJ HUMU. BEpoSTHOCTHBIE IPOCTPAHCTBRA.
3. OCHOBHBIEC TEOPEMBI TEOPUU BEPOSITHOCTEH.
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Tema 2. CityqaiiHble BETMUUHBI U CIIy4allHbIE BEKTOPA
1. Cniy4aiiHble BETUYUHBI.
2. Ciiy4aifHble BEKTOPHI.

Tema 3. YnoTpeOuTenbHble 3aKOHBI PaCIIpeIEICHUS
1. OcHOBHBIE  3aKOHBI  pacHpeleNIeHUusT AUCKPETHBIX  CIy4dalHbIX
BEJIMYKH.
2. OCHOBHBIC  3aKOHBI  pAcCHpENEeNCHUs JUCKPETHBIX  CIy4YailHBIX
BEJIMYHH.
3. HopmanbHbIi 3aKOH pacrpenencHus.

Tema 4. Cuctembl Ciry4allHbIX BEIUYUH
1. YucnoBble XapaKTEepUCTUKU CITy4aiiHON BEIUYUHBI.
2. YncaoBble XapaKTEPUCTUKU CITyYalHbIX BEKTOPOB.

Tema 5. OcHOBHBIE IOHATHS TEOPUU HYHKIMMA CITydYalHBIX BEJIUYUH U
CJIy4aiiHOTO Mmpolecca

1. 3akoH OOJBIIMX YHCEIL.

2. [IpenenbHbIe TEOPEMBI.

Tema 6. OcHOBHBIE MOHATHSI BHIOOPOYHOTO MeTO1a. CTAaTUCTUYECKUE METObI
00pabOTKU SKCIIEPUMEHTAIBHBIX JaHHBIX
1. Craructuueckue onrucanus pe3yiabTaToB HAOIIOICHUN.
2. AGCONIOTHBIE ¥ OTHOCUTEIbHBIC TIOKA3aTeld aHalu3a PsJIOB
JTUHAMUKHU.
3. CpenHue mokaszaTesu psjaa TMHAMUKY.

Tewma 7. ToueuHblE U HHTEPBAIIBHBIE OLICHKU CTAaTUCTUYECKOTO PACIPEICIICHUS
1.CratucTrYecKre METOIbI OIICHKH MapaMeTPOB.
2.Crioco0bl IpUBEICHUS PSJIOB TMHAMUKH K COITOCTAaBUMOMY BHTY.

Tema 8. CTaTUCTUYECKHI aHATIM3 MHOTOMEPHBIX COBOKYITHOCTEMN
1. JloBepuTenbHbII UHTEPBAJ U JOBEPUTENbHAS BEPOSITHOCTD
2. JloBepUTENbHBINA UHTEPBAI JJIsl CPETHETO
3. loBepuTenbHbIi HHTEPBAT ISl AUCTIEPCUN

Tema 9. CoBpeMeHHBIE TTAaKEeThl IPUKJIAJTHBIX IIPOTPAMM MHOTOMEPHOTO
CTaTHUCTUYECKOTO aHaJIH3a.

1. IIpoBepka CTAaTUCTHYECKUX TUTIOTE3.

2. OmmOKH MpU MPOBEPKE CTATUCTUYECKHUX THIIOTE3.

3. [IpoBepka CTaTUCTUYECKUX TUIIOTE3 O PABEHCTBE CPEIHUX.

3ananus 3akpbiToro Tuna (TecToBsie 3a7aHus)
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Howmep Bompoca u nmpoBepka chopMHUpOBaHHON KOMITETEHITUN

OO61ue KpUuTepun OlCHUBAHUS

Ne Kox kommerenniun Ne Kon Ne Kon
BOIIpOCa BOIIPOCA | KOMIETEHIIMU | BONPOC | KOMIIETCHIIMHU
a
1 YK-1 11 VK-1 21 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(MOIIK-1.1, (MOIIK-1.1, (UOIIK-1.1,
HOIIK-1.2, HOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) NOIIK-1.3) NOIIK-1.3)
2 YK-1 12 YK-1 22 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(MOITK-1.1, (MOIIK-1.1, (MOIIK-1.1,
HOIIK-1.2, HOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) NOIIK-1.3) HOIIK-1.3)
3 VK-1 13 VK-1 23 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(MOITK-1.1, (MOITK-1.1, (UOIIK-1.1,
HOIIK-1.2, HOIIK-1.2, HOIIK-1.2,
HOIIK-1.3) NOIIK-1.3) HOIIK-1.3)
4 YK-1 14 VK-1 24 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(UOIIK-1.1, (MOIIK-1.1, (UOIIK-1.1,
HOIIK-1.2, HOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) NOIIK-1.3) NOIIK-1.3)
5 VK-1 15 VK-1 25 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(MOITK-1.1, (MOITK-1.1, (UOIIK-1.1,
HOIIK-1.2, HOIIK-1.2, HOIIK-1.2,
HOIIK-1.3) MOIIK-1.3) HOIIK-1.3)
6 VK-1 16 YK-1 26 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(UOIIK-1.1, (MOIIK-1.1, (UOIIK-1.1,
HOIIK-1.2, HOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) NOIIK-1.3) NOIIK-1.3)
7 VK-1 17 VK-1 27 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
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NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(MOIIK-1.1, (MOIIK-1.1, (MOIIK-1.1,
NOIIK-1.2, NOIIK-1.2, NOIIK-1.2,
HOIIK-1.3) NOIIK-1.3) NOIIK-1.3)
8 YK-1 18 YK-1 28 YK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NVYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(MOIIK-1.1, (MOIIK-1.1, (UOIIK-1.1,
NOIIK-1.2, NOIIK-1.2, NOIIK-1.2,
HOIIK-1.3) NOIIK-1.3) NOIIK-1.3)
9 VK-1 19 YK-1 29 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIlK-1 OIIK-1 OIIK-1
(MOIIK-1.1, (MOIIK-1.1, (MOIIK-1.1,
NOIIK-1.2, NOIIK-1.2, NOIIK-1.2,
HOIIK-1.3) NOIIK-1.3) HOIIK-1.3)
10 YK-1 20 YK-1 30 YK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NVYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(MOIIK-1.1, (MOIIK-1.1, (MOIIK-1.1,
NOIIK-1.2, NOIIK-1.2, NOIIK-1.2,
NOTIIK-1.3) MOIIK-1.3) NOIIK-1.3)
Kirou orBeTOB
Tewma 1. Bepnsbiit Tema 1. | Bepnniii | Tema 2. Bepnsiii Tema 3. Bepnsbiit
Ne Bompoca| orBer |NeBompoca| otBer |NeBompoca| oTBeT Ne Bompoca OTBET
1 1-B; 2-A; 7 3 10 1,4
3-T'; 4-b.
2 1 5 8 2 11 4
3 1,2 9 1 12 3
Kirou otBeTOB
Tema 4. Bepusbiit Tema 5. | Bepnsiii | Tema 6. BepHsbiit Tema 7. Bepusbiit
Ne Bompoca OTBET Ne Bonpoca | otrBer | Ne Bompoca OTBET Ne Bompoca OTBET
13 1 1-b; 2-B; 19 1 22 3
3-T7; 4-A.
14 3 4 20 2 23 1
15 2 2 21 1 24 1-B; 2—
A; 3-T;
4-B.

Ki1r0o4 oTBETOB
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Tema 8. Bepnpiit otBeT Tema 9. Bepnsiii oTBeT
Ne Bompoca Ne Bonpoca
25 3 28 6,2,4,3,1,5
26 2 29 1,2
27 4 30 1,3,5,2,4

Tema 1. OCHOBHBIC NOHATHS TEOPUH BEPOSATHOCTE

3amanue Ne 1
Y cTaHOBUTE COOTBETCTBHUE MEXAY BUAAMU COOBITUM U X MOHATHSIMHU.

Cromb0er 1 Cromn0er 2
1 [IpotuBononoxxuoe A | ecnu OHO 00513aTeIbHO IPOU3OHIET B
pe3ysbTaTe JaHHOTO UCTIBITaHuUS.
2 JloctoBepHoe b €CIId OHO HE MOKET ITPOU30MTH B
pe3yJibTaTe IaHHOTO MCIIBITAHMSI.
3 CrnyuaitHoe B | HecoBmecTHOE coObITHE, OOpa3yroLIee
MIOJTHYIO TPYIITY COOBITHI C JAHHBIM
COOBITHEM B JJAHHOM UCIBITAHUH.
4 HeBo3moxHoe r KOTOPOE€ MOKET IIPOU30MTH WM HE
IPOM30UTH B pe3yJIbTaTe HEKOTOPOTO
ycnblTaHus (OIbITa).

3amanue Ne 2
Ctpenok nenaeT Tpu BbICTpelia 0 MUIIEHH. BeposTHOCTh nonaganus npu
nepBoM BeIcTpene paBHa 0,85 npu Bropom 0,8 ipu Tpeteem 0,75. KakoBa
BEPOSITHOCTb, YTO MUILIEHb OyJI€T MOPa’KEH XOTA Obl J1Ba paza?

1. 0,8975;

2.0,95;

3.0,5;

4.0,9.

3aganue Ne 3
Tpu cTpenka CTpesioT 10 MUIIEHH. BEposSTHOCTh OpakeHUs 111 MTEPBLIM
ctpenkom 0,7, BTopbiM — 0,8, TpeTtbum — 0,3. HailTu BEpOSITHOCTb TOTO, YTO
TOJILKO OJTHU CTPEJIOK MOPA3UT MUIIIEHb:

1.0,284;

2. P10203+01P203+0102P3;
3.0;

4. 1.

3amanue Ne 4
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[Tobenutens cCOpeBHOBAaHMS HarpaxaaeTcs: mpu3oM (coobiTue 1), neHeKHOU
npemueit (coositus 3), meaaineto (coositue C). UTo npencrapiseTr cooon
coObiTe A+B?

Ortser:

1. Harpaxxnenue nmoGeautens OTMEHsETCS;

2. Harpaxpaenue mobeaurens u mpeMueil, u Ipu3oM, U MeJablo;

3. Harpaxknenue nobeautens npeMueit 1 MeIaibio;

4. HarpaxneHue moOenuTenst WM TPU30M, WIA TpEeMUEH, WM U TeM, H

JIPYTHM.

3ananue Ne 5
Jlnst curnanuzanuu o0 aBapuu YCTAaHOBJICHBI JIBa HE3aBUCUMO Pa0OTAIOIIUX
aHanu3aTopa. BeposTHOCTH TOTO, YTO MIPHU aBapuu cpabOTAET MEPBbII
curnanuzarop 0,95 Bropoii — 0,9. HaifTu BeposITHOCTb TOTO, YTO IPU aBapUHU
cpaboTaeT TOABKO OJIUH aHATU3ATOP:

. 0;
.0,5;

. 0,14;
1.

»wN R

3amanue Ne 6
JIBa paBHOCHJIBHBIX IAXMATHUCTA UTPAIOT B IIaxXMaThl. UTO BEpOATHEE:
BBIMIPATh JB€ NapTuu u3 4" unm tpu u3 mectu? Kaxue GpopMysisl
IPUMEHSIIOTCS T PELIEHNS 3TOU 3a4a4u?

. ®opmyna batieca;

. ®opmyna bepnyu;

. @opMyIa MOJHON BEPOSITHOCTH;
. ®opmymna Ilyaccona.

H~ WODN -

Tema 2. CayuyaiiHble BeJJMYMHBI U UX 3aKOHBI pacnpeaeieHust

3amanue Ne 7
3akoH pacnpezaeneHust fuckpetnon CB nmeer Bua:
Xi 3 6 I 8

Pi 0,1 0,3 0,25 P4

3nauenune P, paBHO...

. 0,15;
.0,4;

. 0,35;
. 0,25.

B OODN -
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3amanue Ne 8
JluckpeTHas ciaydaiiHas BeJIMUMHA 3a7aHa 3aKOHOM (YHKITUEH pacrpeaeieHus

BEPOSTHOCTEM:
0,ecnux <1,

0,12, ecnul < x <3,
F(x) =<0,35ecmu3 < x<5,.
0,73,eciudb < x <7,

1 echux>17.

Torma BepositHocTh P(5<X<7) pasna:

3amanue Ne 9
JInst TUCKpeTHOM ciTydyaitHOM BeTUYuHbI X:

Xi 2 3 4 3)

Pi P, P, P3 P4

GbyHKIIUS pacnpeiesieHrs BEpOsSTHOCTEN UMEET BUI:

0,ecnux< 2,

0,25, eciu2 < x <3,
F(X)=<0,4,ecru3 < x<4, .
0,75,eciud < X <5,

1, ecrux - 5.

Torna 3nauenue napametpa P; P, ,P3, P4 paBHBI COOTBETCTBEHHO. ..

1. 0,25; 0,15; 0,35; 0,25;
2.0,25; 0,35; 0,15; 0,25;
3.0,25; 0,25; 0,25; 0,25;
4.0;0,25; 0,4; 0,75.

Tema 3. YnorpeOurte/bHbIe 32aKOHBI pacipe/eeHus

3amanue Ne 10
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Crtpenok TpUkKIbl CTPEIISET MO0 OAHON MullieHu. BeposTHOCTh monagaHus npu
KaXXJIOM BbICTpesie oaHa U Ta ke 0,8. KakoB 3aKk0H pacnpenesieHus CiydaiHou
BEJINYMHBI X-4UCJia NONaJaHuii B MUIIEHb?

1. OMHOMUAJILHBIN;
2. 3akoH Ilyaccona;
3. reoMeTpUYECKOe pacrpeieicHue;
4. 3akoH bepHymin.

3amanue Ne 11

[110THOCTB BEPOSATHOCTEW HOPMAIIBHOTO PACIIPEIEIICHUs paBHA
(x+5)?
e 32

()=
ANy

Marematudeckoe oxunanue M(X) u nucnepcusi D(X) cOOTBETCTBEHHO paBHBI

.-5u16;
.2u9;
.Sud4,
.-5u4.

H~ WDN -

3ananue Ne 12
Cnyuaiinas BenuunHa X pacrpe/iesieHa o NOKa3aTeJIbHOMY 3aKOHY C

. 0, npu x=<0,
IUIOTHOCTBIO pacipeneneHus BepostHocTen f(x)=<
3™, npu x=0.

Torna ee M(X) u D(X) paBHbI:

1.1/3 u 1/6;
2.2/3u1/3;
3.1/3u1/9;
4.1/3 u4/3.

Tema 4. Cucrembl cJ1y4ailHbIX BeJIUYHH

3amanue Ne 13
Haiitu nucnepcuio TUCKpeTHOM CitydyaliHOM BeTMUMHBI X-4HCiia TTOSBJICHUS
COOBITHS A B IISATU HE3aBUCUMBIX UCIIBITAHUSX, €CITU BEPOSTHOCTD MOSBJICHUS
cOOBITHI A B KaXKIOM HcTibITaHUU paBHa (,2.
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3aganue Neo 14
Haiitu nucnepcuio TUCKpPETHOM CitydaliHOM BETMUMHBI X-4HCiia TTOSBICHUS
COOBITHSI A B IBYX HE3aBUCUMBIX UCIIBITAHUSX, €CIIU BEPOSITHOCTD MOSIBIICHUS
COOBITUM A B KaXKJIOM HCIIBITAHUH MIOCTOSIHHA M M3BECTHO, uTo M(X)=1,2.

1.0,8;
2.0,5;
3.0,48;
4.0,4.

3amanue Ne 15
Haiitn nucnepcuro ciry4ailHOM BEJIMYMHBI, 33 JaHHOW 3aKOHOM PaCIIPEECICHUS:

X -1 2 4
p 0,2 0,3 0,5
1.1,9;
2. 3,64;
3.0,84;
4.0,2.

Tema 5. OcHOBHBIC NOHATHS TeOPUN PYHKIMHA CTyYAHHBIX BEJIUYUH U
CJIy4aiHOI'0 mpouecca

3amanue Ne 16
Y cTaHOBUTE COOTBETCTBUE MEXY 3aadyaMi METOJIAMH MX PEIICHUS.

Cromb0er 1 Cronberr 2

1 BeposiTHOCTB TOTO, UTO IE€TAB HE A JlokanbHas ¢opmyna Jlamnaca
npoiiaet nposepky OTK, paBna 0,15.
Toraa BeposiTHOCTH TOTO, 4TO cpean 300
CIIy4yaliHO OTOOpPAHHBIX JIeTalen
okaxkeTcsd He MeHee 50 nmeraieii, He
npomenmux nposepky OTK, cienyer
BBIYMCIUTH 110 ...

2 | B mepsoit ypue cogepxurcs 10 mapos, | b
U3 HUX 8 OembIX, BO BTOpoii 20 1mapos, u3
4 Oenbix. U3 kax10i1 ypHBI HayAauy
U3BJICYEHBI 110 | 1apy, a MOTOM U3 ITHX
JIBYX I1apOB HayAauy B3sUIM OJMH ILIap.
Haiit BEpOSATHOCTB TOT'0, YTO B3AT
6enpiii map. Kakue hopmysbr
IIPUMEHSIFOTCS JIJIs1 PELIEHMS] dTOU
3agaqu?

Hurerpanbaas ¢popmyna Jlamnaca
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Nmeetcs n1Be ypHBI: B IepBOid 6 OEIBIX U
4 yepHBIX 11apa; BO BTOpoi 3 Oenbix u 7
yepHbIX. U3 Haynauy BeIOpaHHON ypHBI
OepyT onuH map. Haiitu BeposiTHOCTh
TOTO, YTO ATOT map OyaeT OesbIM.
Onpenenutb BEPOSITHOCTb TOTO, UTO
BBIHYTBHIN OCJIBIN TIap

®opwmyina baiieca

BepoaTHOCTh MOSBIECHUS HEKOTOPOTO
CcOOBITUA B KaXX1oM u3 500 He3aBUCUMBIX
WCTIBITAHUH TTOCTOSIHHA U paBHa 0,15.
Toraa BepoOSITHOCTh TOTO, UTO COOBITHE
MOSABUTCS POBHO 79 pa3, cieayer
BBIYHCIIATH KaK ...

®opmyJia MOJTHON BEPOATHOCTH

=

3amanne Ne 17

BepOHTHOCTB IMOABJICHUA HCKOTOPOTO COOBITHSA B KaXXJ10M H3

400 He3aBUCUMBIX MCITBITAHUM ITOCTOSIHHA U paBHa 0,1 Torz[a BCPOATHOCTD

TOTO, YTO COOBITHE MOSABUTCS POBHO 43 pa3za, Cie1yeT BhIUUCIATh KAK ...

P~ @0 :5), rae Dlx) _ ¢yskus Jlamnaca;

1 1 5
PrL (05 x)=——e 2
64@*(.)’”[6@( )= 75 ;

P=~05- ':D(O.-S), rne ‘D(ﬂ — (byHKuI/m Jlamnaca,

.

1 _x
P~-9(05)  gx)=—re?
6 , TIe iz .

3amanne Ne 18

BepOHTHOCTB IMOABJICHUA HCKOTOPOTO COOBITHS B KaXXJJ0M U3

400 He3aBHCUMBIX HCTIBITaHUM TTocTostHHA U paBHa 0,1. Torna BeposTHOCTH

TOTO, YTO COOBITHE MOSBUTCS POBHO 52 pa3a, CIeIyeT BBIUYUCIATH O
nokanbHOU (hopMmyie Jlamiaca Kax ...

1 P~ %go(Z),zdego(x) = %e‘z :
9 Px 1¢>(2),eae¢(x) = Le‘x7

: 6 J2r
3 P~ 1¢(3),eae(p(x) = ie'%

. 5 N
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M‘X,\,

4. P = @(2),20ep(x) =

tl-
8

Tema 6. OCHOBHBIEC TIOHATHUSA BHIOOPOYHOr0 MeToAa. CTaTHCTHYECKHE
MeTO/bI 00PadOTKM IKCIEPUMEHTAJIBHBIX JAHHBIX

3amanne Ne 19
aHa BBIOOpPKaA oObeMa N Xy, Xo, ...X,. ECIM KaKObIH 3JIEMEHT BBIOOPKHU
p p
YBEJIMYHTH B 5 pas, ... (3aKOHUUTH (pa3zy).

1. BeiOopouHasi cpenHsst Bo3pacTeT B S5 pa3 W BBHIOOpPOYHAs JHUCIIEPCHUs
BO3pACTET B 5 pas;

2. BpiOopouHas cpemHsis BO3pacTeT B 5 pa3 W BBIOOpPOYHAS IUCHEPCUS
BO3pacTeT B 25 pas;

3. BoibopouHnas cpegHssi Bo3pacTeT B 25 pa3 M BBIOOpOYHAs JUCHEpPCHUS
BO3pacCTeT B S pas;

4. BpiOopoyHasi cpeiHsisl BO3pacTeT B 5 pa3 U BBIOOpOUYHAs AMCIEPCUS HE
WU3MEHUTCS.

3amanue Ne 20
N3 rerepalibHOM COBOKYITHOCTH M3BJICUeHA BhIOOpKa oObema n =100,
MIOJINTOH YaCTOT KOTOPOH UMEET BHI:

Toraa oTHOCUTENbHAS YaCTOTa BapUaHTHI X; = 25 B BRIOOPKE paBHa. ...
1.0,20;
2.0,25;
3.0,06;
4.0,05.

3amanue Ne 21
13 renepanbHON COBOKYITHOCTH M3BJI€YeHA BbIOOpKa oObeMa n = 81:

X 1 2 4 3 6
Hy 5 14 n3 22 6

Torpaa 3HaueHue n, paBHO ...
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1.34;
2.81;
3.47;
4.33.

Tema 7. ToueuHble U HHTEPBAJIbHbIC OLEHKH CTATUCTUYECKOIO
pacnpeaeieHust

3aganme Neo 22
Pa3max BapbupoBaHusi BapuaiimoHHoro psiga 3,4, 4, 4,5, 7, 8, 10, 11,
12, 14, 14 paBeH ...

1.12;
2.4,
3.11;
4.17.
3amanue Ne 23
Mopa BapuanuronHoro paaa s, 7,9, 12, 12,12, 16, 17, 18, 19, 21
paBHa...
1.12;
2.15;
3. 16;
4.13.
3ananue Ne 24
VYcTaHOBUTE COOTBETCTBUE MEXTY BEIOOPKaMH MX BEIOOPOUHBIMHU
CpeAHUMU 3HAYCHUSIMH.
Cronber 1 Cromnber 2
1 1,3,4,6,9,12,12,12,16,14,16,18,20 A 8
2 2,4,6,8,10,10,16 b 11
3 1,2,4,7,8,10,10,16 B 75
4 1,2,4,7,8,10,12,16 r 7,25

Tema 8. CraTucTHYeCKUii aHAJIN3 MHOTOMEPHBIX COBOKYITHOCTEH

3amanue Ne 25
ToueuHast OlIEHKAa MaTEMAaTHYECKOTO OXKHIaHHMsI HOPMAIILHO pacipeIeeHHOM
clyuaiinoi Benuunnel paBHa X =15,6. Torma ee moBepuTeNbHbIN HHTEPBAI
MOKET UMETH BHI. ..

1. [15,6; 17];
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2. [14,6; 15,6];
3. [15,1; 16,1];
4, [16; 17].

3aganue Ne 26
Jan noBeputenbHblii nHTEpBaT (32,06;41,18) mis OLICHKH MaTEeMaTUYECKOTO
OKUJIaHUsI HOPMAJIbHO pacHpe/ieIiEHHOT0 KOJIMYECTBEHHOTo mpusHaka. Toraa
TOYEYHAs! OI[EHKa MaTEMAaTHUYE€CKOTO OXKUJaHUs pPaBHa. ..

1. 36,52;
2. 36,62;
3. 9,12;
4. 73,7.

3amganue Ne 27
Jlan noBepuTeabHbIN uHTEpBAI (25,44;26,98) 7151 OLIEHKU MAaTEMAaTHYECKOTO
0HUJIaHWSI HOPMAJIBHO PACIIPEICIIEHHOTO KOJIMYECTBEHHOT O MpU3HaKa. Toraa
IIPU YBEITMYCHUHN HAJICKHOCTH (JOBEPUTEIHHON BEPOSTHOCTH ) OLICHKH
JIOBEPUTELHBIN UHTEPBAJI MOXKET IPUHSTH BU]I ...

1. (25,74:26,68);
2. (24,04;26,98);
3. (24,14;28,38);
4. (24,04;28,38).

Tema 9. CoBpeMeHHbIE NaKeThI NPUKJIAAHBIX IPOrPaMM MHOTOMEPHOI0
CTATHCTHYECKOI'0 aHAJIM3a
3amganue Ne 28
CocraBbTe BEpHBII AJITOPUTM ITPOBEPKHU TMIIOTE3BI O PABEHCTBE CPEIHUX
3HAYEHHUU € TOMOIIBIO KpuTeprst CThIOJIEHTA:

1) PaccuuThIBaeTCs KCIIEPUMEHTAILHOE 3HAYCHUE KPUTCPHSI
CrreroieHTa 1 1o Tabnuiie oopatHoro pacnpeaeneaus: CTbloIeHTa
HaXOJAT KPUTUYECKOE 3HAUYEHUE CTATUCTHUKHU;

2) 3amaeTcs ypoBEHb 3HAYMMOCTH 0. M (HOPMYIIHPYIOTCS HyJIeBast U
albTepHATUBHAS TUTIOTE3HI,

3) CpaBHUBAIOTCS JUCIICPCHUH;

4) Tlo BEIOOpKAM BBIYUCIISIOTCS BBIOOPOYHBIE CPETHUE U JTUCTICPCHHU;

5) Jlenaercs BBIBOJI O PAaBCHCTBE WJIM HEPABEHCTBE CPEIHUX 3HAUCHUI,

6) PaccmarpuBaroTCs ABE FeHEpPaIbHBIC COBOKYITHOCTH U BBIOOPKH M3 HUX

(X1, Xz, X0 )y (Y11 Y2100 Yim) .

3aganue Ne 29
Kputepuit CThrofieHTa CpaBHEHUS CPEHUX UCIIOIB3YETCS JJIA. . .



1. Csi3aHHBIX BBIOOPOK;
2. HecBsi3aHHBIX BBHIOOPOK;

3. OIHOPOJHBIX;
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4. KOHTPOIBHBIX U SKCIIEPUMEHTATBHBIX TPYIIII.

3amanue Ne 30

CocraBbTe BEpHBIN AJITOPUTM IIPOBEPKHU TMIIOTE3BI O PABEHCTBE CPEIHUX
3HAYEHUH C TOMOIIBIO KpUTEPHUS BUKOKCOHA:

1) Pacmomoxum N+m 3HaueHM 000MX BBIOOPOK B MOPSAKE BO3PACTAHUS,

T. €. B BUJ€ OOIIEr0 BapHalMOHHOIO PAA;

2) Haxomutcst BRIOOPOYHOE U KPUTUYECKOE 3HAUYeHUe craTucTuku W

KpUTEPHS;

3) HaxomuTcsi cyMMa paHIOB 3JIEMEHTOB BBIOOPOK;
4) Jlenaetcs BBIBOJ O PABEHCTBE MJIM HEPABEHCTBE CPEIHUX 3HAYCHUN;

5) IlpaBUIBHOCTH BBEIYMCIICHUH MpoBepsieTcs mo popmyne: @, + @, =NM,

3agaHusi OTKPBHITOro THNA (TUIIOBBIC 3aJJaHUS, CHTYallHOHHBIC 3a1a4H)

Homep Bormpoca u mpoBepka cpopMHUPOBAHHON KOMITETCHITUU

No Kona xommereHInu No Kon xomnereHnmu Ne Ko xommerennun
BOITpOCa BOIIpOCa BOIIpOCa
1 VK-1 16 VK-1 31 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(MOIIK-1.1, UOIIK- (MOITK-1.1, (MOIIK-1.1,
1.2, MOIIK-1.3) HOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) HOIIK-1.3)
2 YK-1 17 VK-1 32 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(UOIIK-1.1, UOTIK- (MOIIK-1.1, (UOIIK-1.1,
1.2, UOIIK-1.3) HOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) HOIIK-1.3)
3 VK-1 18 VK-1 33 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIlK-1 OIIK-1 OIIK-1
(MOIIK-1.1, UOITK- (MOITK-1.1, (UOIIK-1.1,
1.2, MOIIK-1.3) HOIIK-1.2, HOIIK-1.2,
MOIIK-1.3) HOIIK-1.3)
4 YK-1 19 YK-1 34 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
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(MOIIK-1.1, OTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, IOTIK-1.3) WOIIK-1.2, VIOTIK-1.2,
MOIIK-1.3) MOIIK-1.3)

5 VK-1 20 VK-1 35 VK-1
(UYK-1.1, (UYK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)

OIK-1 OITK-1 OIK-1
(MOTIK-1.1, NOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, IOTIK-1.3) WOIIK-1.2, WOIIK-1.2,
MOIIK-1.3) MOIIK-1.3)

6 VK-1 21 VK-1 36 VK-1
(UYK-1.1, (UYK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)

OITK-1 OITK-1 OITK-1
(MOTIK-1.1, NOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, UOTIK-1.3) WOIIK-1.2, VIOTIK-1.2,
MOIIK-1.3) HOIIK-1.3)

7 VK-1 22 VK-1 37 VK-1
(UYK-1.1, (UYK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) UYK-1.2)

OIK-1 OITK-1 OIK-1
(MOIIK-1.1, NOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, IOTIK-1.3) WOIIK-1.2, VOIIK-1.2,
VOIIK-1.3) MOIIK-1.3)

8 VK-1 23 VK-1 38 VK-1
(UYK-1.1, (UVK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)

OITK-1 OITK-1 OITK-1
(MOTIK-1.1, NOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, IOTIK-1.3) WOIIK-1.2, VIOTIK-1.2,
MOIIK-1.3) HOIIK-1.3)

9 VK-1 24 VK-1 39 VK-1
(UYK-1.1, (UYK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)

OITK-1 OITK-1 OITK-1
(MOTIK-1.1, MOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, IOTIK-1.3) WOIIK-1.2, WOIIK-1.2,
VIOIIK-1.3) MOIIK-1.3)

10 VK-1 25 VK-1 40 VK-1
(UYK-1.1, (UVK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)

OITK-1 OITK-1 OITK-1
(MOTIK-1.1, NOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, UOTIK-1.3) VOTIK-1.2, VIOTIK-1.2,
MOIIK-1.3) MOIIK-1.3)

11 VK-1 26 VK-1 41 VK-1
(UYK-1.1, (UYK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) WUYK-1.2)

OITK-1 OITK-1 OITK-1
(MOTIK-1.1, UOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, IOTIK-1.3) WOIIK-1.2, VIOTIK-1.2,
MOIIK-1.3) MOIIK-1.3)
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12 VK-1 27 VK-1 42 YK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(UOIIK-1.1, UOIIK- (MOIIK-1.1, (MOIIK-1.1,
1.2, UOIIK-1.3) NOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) NOIIK-1.3)
13 VK-1 28 VK-1 43 YK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(MOIIK-1.1, UOIIK- (MOIIK-1.1, (MOIIK-1.1,
1.2, MOIIK-1.3) HOIIK-1.2, HOIIK-1.2,
HOIIK-1.3) HOIIK-1.3)
14 VK-1 29 VK-1 44 YK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(UOIIK-1.1, UOIIK- (MOIIK-1.1, (MOIIK-1.1,
1.2, UOIIK-1.3) NOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) HOIIK-1.3)
15 VK-1 30 VK-1 45 YK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(UOIIK-1.1, UOTIK- (MOIIK-1.1, (MOIIK-1.1,
1.2, UOIIK-1.3) HOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) NOIIK-1.3)
Kintou 0TBETOB K 3a1aHUAM OTKPBITOrO TUIIA
Ne BepHs1it otBET
BOIIPO
ca
1 |PaccMoTpuM coObITHS Aj — BBITIAIO | 0YKOB, | = 1, 2, ...,6. O4eBHAHO, YTO 3TH COOBITHS
o0pa3yroT cxemy ciydaeB. Tora 9nucio Beex ciiydaeB N = 6. BuImageHuio 4eTHOTO

YHUCJIa OYKOB OJIATONPHUATCTBYIOT CiTydau Az, A4, A, T.€. M = 3. Torma P(A) = % = g = %

IlepeiineM K MPOTHBOMOJNIOKHOMY COOBITHIO D — NpH OJHOM BBICTpENE CTPEIOK
BbIObET He MeHee 8 oukoB. CoOpiTHe D HacTymaet, eciu npousoiaer 4 unu B, unu C,

T.e. D=A+B+C . Tak kak coosiTusi A, B, C momnapHO HECOBMECTHBI, TO, 10 TEOPEME
CIIOKEHUS,

P(D) = P(A)+P(B)+P(C) =051, orkyna P(D)=1—-P(D)=1-0,51=0,49.




25

3 PaccMoTpuM coObITHS: B — miepBbIi BRIHYTHIN map Oemnbiif; C — BTOpOW BBIHYTHIHN HIap
oemnsrii. Torma 4 = BC.

OnbIT MOKHO MPOBECTH ABYMSI CIIOCOOAMMU:

1) ¢ Bo3BpaleHreM: BEIHYTHIN HIap mocie (pUKCcaluy 1BeTa BO3BpalIaeTcs B ypHy. B
3TOM city4ae coObITHs B 1 C He3aBUCHMBI:

P(4) = P(B)-P(C) = 5/15-5/15 = 1/9;

2) 0e3 BO3BpallleHUs: BBIHYTBHIM LIap OTKJIAJbIBa€TCS B CTOPOHY. B 3TOM ciiydae

coObiTust B 1 C 3aBUCHUMBI:
P(A) = P(B)-P(CIB).
Ui coObiTHst B ycioBusl NpEexHUE, P(B):%:%, a mua C cuTyauus W3MEHMIIACh.
[Ipouszomnuio B, ciemnoBaTtelbHO B YpHE OCTAIOCh 14 mapoB, cpeau KOTOPBIX 4 Oeibix
4 2
P(C/B)= n-7
Utak, P(A) =l-z=£.
37 21

4 Murniens OyneT mopakeHa, eClid B Hee MOmaJieT 00 MEPBIA CTPENIOK, THO0 BTOPO,
6o oba BMecTe, T.e. MpoM30imeT coObiTue A+B, /e coObiTHe A 3aKiIroYacTcs B
TMIOTTA/IaHAH B MUIICHB MTEPBBIM CIIOPTCMEHOM, a cOObITHE B — BTOphIM. Torna

P(4+B)=P(A)+P(B)-P(4-B)=0,7+0,8-0,7-0,8=0,94.

3) Benem o0o3HaueHUs cOObITHII: A — IEpBbIN B3ATHIM yUeOHUK UMEET NeperieT, B —
BTOpOIl y4eOHUK HMMeEeT meperuieT. BeposTHOCTh TOro, YTO MEPBBIA y4EOHHK HMEET
HeperIeT,

P(A) =3/6 = 1/2.

BeposiTHOCTB TOTr0, YTO BTOPOH YyU€OHUK MMEET MEePEIUIET, IPU YCIOBUHU, YTO NEPBBIN
B3ATHIM y4eOHMK ObUI B MepersieTe, T.e. YCIOBHas BEpOSTHOCTb COOBITUS B, TakoBa:
P(B/A) = 2/5.

Vckomasi BEpOSITHOCTh TOrO, YTO 00a ydyeOHHMKAa HMMEIOT IMeperieT, Mo Teopeme
YMHOKEHUS BEPOSATHOCTEN COOBITUI paBHA

P(AB) =P(A) - P(B/4)=1/2-2/5=0,2.

6 |BepossTHOCTb BbINaJeHNs repda npyu OJUHOYHOM UCHbITaHuM P = 1/2, otctoga =1 —p

= 1/2. Ilo popmyne bepuynnu nmeem:
1Y(1Y
P,,(5) = CfO(EJ (Ej =0,25.

7 BeposTHOCT, HOPMAJIBHOTO Pacxoja JIEKTPOIHEPTUU B NPOAOLKEHHUE KAXKABIX U3 6
CYyTOK TmocTossHHa u paBHa p=0,75. CrnenoBarenbHO, BEpPOATHOCTH Iepepacxojia
3JIEKTPOIHEPI U B KaXK/Ible CYTKHU TaK)Ke MOCTOsSHHA U paBHa =1-p=1-0,75=0,25.

Hckomas BeposaTHOCTh 110 hopmyre bepHyiim paBHa

P;(4)=C¢pa® = 6;25(0,75)4(0,25)2 =030
8 PAl<X <25 =F(25-F1)=(25-2)>?-0=0,25;
P(25< X <35)=F(35)-F(25)=1-(25-2)*=0,75.
9 300 300
P(200 < X <300) = jf(x)dx: [ @dx:l.
200 200 X 6
10

s Haxoxaenus kodhduiinenta a BOcnoiab3yemcs: GopMyIIoii: I f(x)dx=1.
© 0 b © b1 7.[ - l

J-f(x)dx = Jde+jasin xdx+J.0dx = ajsin xdx = —acosx| =2a=La= 5
-0 T 0

0

-0 0
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~op(y,) 04 4

Torma yCIOBHBIM 3aKOH  pacHpeeiiCHHsI
X mpuMeT Bu:

X -1 0 2
pX 1) s 11
8 8 4

YCIOBHBEIM 3aKOHOM pacupCaciICHuA COCT&BJ’IHIOIJ.[CIZ Y IIpu X = X} Ha3bIBAKOT

COBOKYITHOCTh YCJIOBHBIX BepositHocTed Bunma: q(yylxi),q(valxg), ..., q(nnlxx), ToE
a(v

q (¥, xx)

0 =560

Haiinem BEPOATHOCTU BO3MOKHBIX 3Ha4YeHUH Y Ipu yCJIOBUH, YTO
cocTaBiisiromast X IpHUHsAIa 3HAYCHUC X3 = 2

q(vy, x3) 01 10 2

Q(}’1|x3) =

p(x;) 035 35 7

q(yz|x3) =

p(x3) 035 35 7
Toraa yclOBHBINM 3aKOH pacrpeAesieHus] BEpOSTHOCTEN COCTaBIstoNIel Y mpuMer

QUTZFXS) _ G,ZS _ 25 5

BEPOSATHOCTEH  COCTaBJIAIOIIECH

X ;‘,) = Py_y, (Y = ¥;). OTH BepOATHOCTH BBIYHCILIOTCS 110 popMyIIe:

11
COS2X, npu Zax<Z
£(x) = 4 4
Vd
0, z
npu |X| > 2
12 X 1 2
P; 0,8 0,2
Y -1 0 1 2
pj 012 013 0’3 0’2
13 Halinem BepOSTHOCTH BO3MOXKHBIX 3HAYeHHMH X TIpPH  YCIIOBHH, YTO
cocrapisiromas Y npuHsuia 3HadeHue Y, = 3:
Xy, 0,25 5 X, 005 1
p(X1|y1): il - yl) = =3’ p(X2|y1): il : yl) = =5
p(y,) 0,25+0,056+01 8 p(y,) 04 8
ho 01 1
p(x3|yl) = M =" ==

BU]I:
Y 3 6
q(Y|xs) 217 5/7
14
Vi -6 3 6
] 05103102
Z; 1 4
p; 0,3 0,7
15
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cos2x, npu —ESxég
S(x)= ;
0, npu |x|>E
4
—n/4 n/4 n/4 u=x, dv=cos2xdx
M(X)= Ixf(x)dx— Ide+ jxc0s2xdx+ '[de— chos2xdx— sin 2x
o o /4 /4 /4 du=dx; v=—C—-H-;
2
: /4 w4 - n/4
=xsm2x 3 I sm2xdx:c052x _o.
2 -n/4  _p/4 2 4 -n/4
-n/4 n/4 n/4
M(X?)= Jx f(x)dx = dex+ J.x cos2xdx+ Jde— _[x cos2xdx =
—© —n/4 n/4 -n/4
u=x>; dv=cos2xdx 5 R u=x; sin2xdx=dvj
= in 2 _LmZxTi — | xsin2xdx= 2
du = 2xdx, stm x; 2 —nl4  _n/a du = dx; v=—COS h—;
2 2
n/4 w4 2 : /4 2
+xcost 3 J- cos2x x:n__sm 2x =n——l:0,1163.
2 s D, 2 16 4 ., 16 2

D(X)=MX*)-[MX)] =01163-0=0,1163.
a(X) =+/0,1163 ~ 0,34,

16

MaremMarrnueckoe 0KHMIaHHUE CIIy4allHON BEJTMYUHBI PABHO:
M(X)=0-0,0625+1-0,375+2-0,5625=1,5.

17

Bei6op kaxxgoro u3 1000 w3menuii MOKHO CUYMTATh HE3aBUCHUMBIM HCIBITAHUEM, B
KOTOPOM BEpPOSITHOCTh MOSIBIICHUS U3JIENUS IEPBOTO COpTa oJlMHaKoBa U paBHa p = 0,96.
Takum 06pa3om, 3aKOH pacipeieNICHUs MOKET CUUTATHCSI ONHOMUHAIILHBIM.

m_ = pn=1000 - 0,96 = 960;
D =npq=1000 -0,96-0,04 = 38,4;

18

T.x. cnyuaitnas BenuuuHa X pacmpezeneHa no OMHOMUHAIBHOMY 3aKOHY, TO
M(X)=np=2p=09, = p=045
D(X)=npg=2p(1—p)=2-0,45-0,55=0,495.

19

[To popmyne nucnepcun GUHOMHHAIBLHOTO 3aKOHA MOJTyYaeM:
D(X) =npg=3p(1-p)=0,63;

3p?=3p+0,63=0
p —p+021=0;
pl 2037; pz 2033;

20

[IpuHuMas 3a ciay4yailHyr0 BEMYMHY YMCIO OTKA3aBIIMX MPUOOPOB, BUIUM, YTO ITa
cily4aiiHasi BeTMYMHA MOXKET MpuHUMaTh 3Hauenus 0, 1, 2, 3 unu 4.
Jnst  cocraBieHuss 3aKOoHa paclpeiesieHus d3TOW  CIIydalHOM  BEJIMYHHBI

HEOOXOIMMO OTIPEICITUTh COOTBETCTBYIOIINE BepOATHOCTH. [Ipumem ¢q, =1- p,.

1) He oTtkazan Hu ogus mipudop.
r(0)=¢9,9,9,9, =0,7-0,4-0,5-0,4 =0,084.

2) OTkasan oMH U3 TprOOPOB.
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() =Pp,9,9:9, + 4,299, + 4,9, P39+ + 4,9,9: P, =0,302.
3) Otkazanu nBa mpudopa.

P(2) = pip2q:q, + P192P394 + P1929:P4 + 4, P2 D394 + 410295 P4 + 4,9, P5P4 = 0,38.
4) Otkazanu Tpu npudopa.

P) = Pi1P2P3qs + PiP2G3 Py + P1d2P3Pa + G122 P3 Py = 0,198.
5) OTka3zanu Bce mpUOOPHI.

p4)=p,p,p;p, =0,036.
HOHy‘IaeM 34aKOH paCHpe,I[eJIeHI/ISI:

X 0 1 2 3 4
N 0 1 4 9 16
p 0,084 | 0,302 | 0,38 | 0,198 | 0,036

Maremarnueckoe OXXKHUIaHUE:
M(X)=0302+2-0,38+3-0,198+4-0,036=1,8.

M(X?*)=0,302 +4-0,38+9-0,198 +16- 0,036 = 4,18.
Jucnepcusi:
D(X)=M(X?*)-[MX)] =4,18-3,24=0,94.

21

BeposTHOCTH TIATH MONIaaHUi 13 TSATH BO3MOKHBIX, YETBIPEX U3 ISATH U TPEX U3
IATH OBUTH HaWJICHBI BhIIIE TI0 (hopmyie bepHyIIu i paBHBI COOTBETCTBEHHO:
P,(5)=0,01024 , P,(4)=0,0768, P,(3)=0,2304
AHAJIOTMYHO HAHIEM.
5

|
P.(2) = ——0,42-0,6° = 0,3456
231
|
P.(1) = 0,4 0,6* = 0,2502
141

I
P, (0) = =l 0,4°-0,6° =0,6° =0,0778
015!

Torna 3akoH pacnpeneneHnust UMeeT BUA:

X 0 1 2 3 4 6

P 0,0778 | 0,2592 0,3456 0,2304 0,0768 0,01024

22

Btopoii mokoMOTHB He MOTpedyeTCsl, €CIM OTKIOHEHUE MACChl COCTaBa OT OKUIAEMOTO
(100-65 = 6500) ue nmpeBocxoaut 6600 — 6500 = 100 T.

T.k. Macca KaXIIOTO BaroHa HMMEET HOPMaJlbHOE paclpeielieHHue, TO U macca
BCETO COCTaBa TOXe OyJeT pacipe/esieHa HOpMaJTbHO.

[Tonyuaem:

P(X - M(X) <100= 26[%} =20[1,111]=2-0,3665=0,733.
()

23

IInoTHOCTB pacrpeacicHuss UMECT BU.

1 _(x-2)

f(X)=me ;

[Toctpoum rpadux:
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Haiinem BeposSITHOCTh MomnagaHus cay4yailHOW BenuuuHbI B uHTEpBa (1; 3).

P(l<X<3)= g = l{q{ﬂj _ q)[ﬁﬂ L[@(0,7071) + 0(0,7071)] = 0.6

IB
N R s B )2

HalineM BEpOATHOCTb OTKJIOHEHHE CIIy4alHOW BEJIWYMHBI OT MAaT€MaTU4YeCKOrO
OKUJIaHWsI Ha BEJIMUMHY, HE OOJIBIIYIO YeM 2.

A 2
P(X-2/<2)= @(—J = @(—J = D(/2) = 0,95.
X2 o) %
Tor e pe3yabTaT MOXKET ObITh MOJYYEH C HCHOJIb30BAaHUEM HOPMHUPOBAHHOM
¢bynkuun Jlamaca.
P(X-2|<2)= zé(Aj =20(2)=2-0,4772~0,95.

()

/78 .

24

Bcero ucnbiranuii no cxeme bepuymnu n = 100. Kpome toro, p =0,512,g=1-p
=0,488.

[Tockonbky N = 100 —TO mocTarouHo OGonblIoe 4YUCIO, Oylaem paboTaTh IO
JlokanwpHOM Teopeme MyaBpa — Jlamaca. 3ameTtum, uro Npg <~ 25 > 20. Umeem:

1 51-512) 1
P..(51 = . =—=-¢(0,04) =0,07972
200(50) \/2—5 o( \/2—5 ) 5 o( )

[TockonbKy MBI OKpPYTJISIIM 3HaUYE€HUE NPQ 0 LIEJIOTO YKCIa, OTBET TOKE MOXKHO
okpyruTh:0,07972 = 0,08. YuuTheiBaTh OCTaIBHBIE IUGPHI MPOCTO HET CMBICIA.

25

Jns  Toro, 4YTOOBI BOCHOJIb30BaThCsl TeopeMoil MyaBpa - Jlammaca Haiizem
MaTeMaTHYecKoe OKMJaHWe M JAUCIIEPCHI0 KoinyecTBa OpakoBaHHBIX zAeraneil B 50
0TOOpaHHBIX:

m_=np=50-0,2=10

D =npg=50-0,2-08=38
dakTuyecku B 3agaye TpeOyeTcs: OMpeAeTHTb BEPOSTHOCTb TOTO, YTO OpaKOBaHHBIX
neTaneit OyeT He MEHee 1IeCTH, HO U, OYeBUIHO, He Ooree S0-Tu.
50-10 o 6-10

V16 V16

3nauenust ¢ynknun Jlammaca Haxomarcs mo Tabnuie. KoHeuHo, 3HaYeHUS
¢byakumn Jlammaca @(10) B Tabiuiie HET, HO T.K. B Ta0nuIax ykasano, uro d(5)=0,4999,

P(6< X <50) = [@( D = (@(10) + d(1)) = (0,5+0,3413) = 0,8413
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TO BCE 3HAYCHUS OT BEJUYHH, MPEBBIIAIONTNX 5 TaK)Ke MPUOIMKEHHO paBHEI 0,5.

26 O6beM rerepanbHOi coBokynHocTd N = 2000, a 00beM BeIOOpKH n = 100.
27 YcnoBus penpe3eHTaTUBHOCTH BHIOOPKHU:
1) wuvactu BBIOOPKHM JOJDKHBI OBITH MPOMOPIUOHAIBHBI YaCTSAM TI'eHEepPabHOM
COBOKYITHOCTH;
2) BbIOOpKA JOJDKHA HATIIAAHO JIEMOHCTPUPOBATH BCE OCOOCHHOCTH HM3Y4acMOTO
MIPHU3HAKA;
3) BbIOOpKA J0DKHA OBITH JOCTATOYHO 0OBEMHOIA;
4) cayvaiiHblii 0TO0P BEIOOPKH.
28 B pacnpenenenun 12, 14, 16, 18, 20, 22, 24, 26, 28 menuaHoil OyneT HeHTpaabHAs

Bapuanrta, M, = 20, T.K. 10 00e CTOPOHBI OT HEe OTCTOUT 1O 4 BapUAHTHI.

29

Jiis psima ¢ uetHbIM yuciioM wieHoB 6 8 10 12 14 16 18 20 menuanoii Oyner momycymma
12+14

ero IEHTPAJIbHBIX WIeHOB (M, =

30

Bapuayuonnwviti pao: 00111112222222233334.
CratucTUUeCcKuil ps:

xX; 0 1 2 3
n; 2 5 8 4 1

2. n; = n. Jle#ictButensHo, », n; = 20.

31

Haiinem smmumpudeckyro (yHKuuio pacnpeneneHus F,(x) Ui NPUBEICHHOTO BBIIIC
npuMepa:

0 6
= — —0N- — — .
x =0, E,(x) 20 0; x <1, E,(x) 20 0,3;

11 15
x <2 E(x)= 20" 0,55; x < 3, E,(x) =50 = 0,75;
x <4, F,(x) :g =0,95; x > 4, E,(x) :g =1

AHaIUTHUYECKU €€ MOXHO 3aMKcaTh CIEeIyIOImUM 00pa3oMm:

E.(
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2

3

v

o O

o



31

32 |Mopma —M, =2
242
Menuana — M, = — = 2
Bri6opounas cpenquss —
k
1 1
EB:—ZxI-nI-:—(0-2+1-5—|—2-8—|—3-4+4-1) = 1,85
n i 20
i=
33 Bri6opounas nucnepcus —
K
2 _1 =42
S5y = H (xi_xn) n; —
i=1
(0-185)2-2+(1-185)%-5+(2—-185)2-8+(3—185)? -4+ (4 —[1,85)? -
B 20
= 0,735.
34 Cpennee KkBaipaTUYECKOE OTKIOHEHHE — S, = /S = /1,6 = 1,2
35 Koadpduument Bapuanum —
CV = % -100% = % - 100% ~ 83% . Pa36poc O60bIION.
36 BapuanuonHslii pasMax — R = X0 — Xmin = 4 — 0 = 4.
37
n 30-50 50-100 100- 400 400- 1000 1000- 2000
YUCIIO 4-6 6-8 8-9 9-11 11-12
WHTEPBAJIOB
38 [IpencraBuM maHHble B BUAE BapuanuonHoro psima: 1, 1, 2, 3, 4, 5, 6, 8.
BreibopouHoe cpeaHee W MCHpaBi€HHAas  BBIOOpOYHAs  JAMCIEPCHS  PaBHBI:
i:%(1+1+2+3+4+5+6+8)=3,75;
s? =ﬁ(lz+12+22+32+42+52+62+82—8-3.752)z6,214.
Bce aiieMeHTHI BXOIAT B BBIOOPKY IO OJHOMY pasy, Kpome 1, ciemoBaTeNbHO,
MoJia JX =1. Tak kak N = 8, To MeIMaHa ﬁx :%(3+4)=3,5.
39 CocrosTenpHas ¥ HECMEIICHHAS OI[CHKA!
k
1 1
xB:;inni:ﬁ(2-8+4-9—|—5-10+6-3) = 3,9
i=
Hecwmemennas oneHka:
k
1 _
S = S 12(11'—1’3)2 T
1=
_(2—3,9)2 -8+ (4—-3972-9+(5—-39)2%-10+ (6 —3,9)* 3 19
B 30 —1 -
O¢ddexTuBHAs OlLIEHKA:
§=45*=,/19=14
40 [IpencraBuM naHHbIe B BUAE BapualmoHHoro psanaa: 1, 1, 2, 3,4, 5, 6, 8. Tak kak

n = §, To BELIOOPOYHOE Cpe/IHee U UCTIPABJICHHAs BBIOOPOYHAs AUCIIEPCHUsl PAaBHBI

}:%(1+1+2+3+4+5+6+8) =3,75.

L1212 427 437 442 152 1 67 187 8.3757)~6,214.

S2=——
8-1
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—.Js2 =
CrangapTHOE OTKIOHEHUE S=vVS" =243

ITo [IpunoxeHusIM HAXOAUM: b 005/2(8—1) =t5,65(7) = 2:365 7
7512-0,05/2 (8-1)=160; 1505,2 (8-1)=169.
[Toay4yaeM JOBEPUTENBLHBIM HHTEPBAI U1l MATEMAaTHUECKOTO OKH JaHUs
(3 75 2498-2,365, 24932365]
’ J8 V8
um (1,665, 5835).

3,75+

41 JloBepUTENbHBIN MHTEPBAI ISl AUCTIEPCUU
7'6’214; 7-62143 (2,719; 18,392).
16 2,365
42

o _  to _  to
JIOBEpUTEIIBHBI MHTEPBAl HAXOAUTCSA M3 HEPABEHCTBA: X, ——— <a <X +—=, Iae

6 \/ﬁ \/ﬁ 9

to
=0 - TOYHOCTH OIICHKH, { - 3HaueHue aprymenTa, npu koropom ¢ynkius Jlammaca

5

(t) =Z II€ J - HAJEKHOCTb MHTEPBAILHONU OLCHKU.

Ea
1. Haitmen £ =2 _ 0475 .
2 2

S

2. Ilo tabmmue npuIOKEHUs HaiijeM 3HaYeHHE apryMEHTa, IPH KOTOPOM (PYHKITUS
Jlarutaca @(t)= % . d(t)= % = 0,475 npu aprymente t =1,96.

3. TloacraBum monyveHusle qanHbie t =196, N=25, X, =14, 0 =5u y=095 B

* *
(opmyny: X, — to <a<X, + to . IHonyyaem 14— L9675 <a<ld+ 19675 ,
Jn Jn /25 /25

Brruncisem 12,04 <a <15,96.

43 |Ham He U3BECTHO eeHepalbHOe cpedHee KeaopamuiuHoe omkiloHenue. B TaHHOM cirydae
HHTEPBAIBHOW  OIIEHKOM  MaTeMaTHYeCcKoro oxxkuganus a=M (X) HOpPMaJIbHO
pacrpeieNIeHHOro Mpu3Haka X TeHepaTbHOM COBOKYITHOCTH MO BRIOOPOYHOU CpenHen u
HebosbIoM 00beMe BRIOOPKH (N < 30 ) CIIyKHUT JOBEPUTEITBHBIN HHTEPBAIL:

ts ts
X, ——=<a<X +-=, rae y - HAAeKHOCTb, S - «UCIPABICHHOE» CpeIHEE
Jn Jn
KBa/J[PaTHYHOE OTKJIOHEHHE, N - 00beM BbIOOPKH. 3Hauenue t, Haxomures 1o Tabiuue
MNPUIOKCHUS 1O 3aJaHHBIM N U .
1. Haiinem t, mo tabmune npwioxkenus 1o y=0999 u N=16. Tlony4yaem
t =4,07.
2. loncrapnsem t =4,07, X =428, n=106 wu s=8 B dopmyny:
. ts . Us 4,07*8 4,07*8
X, ——=<a<X +=, 428——— <428+ ————.
Jn Jn V16 V16
[Tosrygaem: 34,66 <a <50,94.
44 [Tepnerit aTan. O6bemMbl BEIOOPOK paBHBI N = 14; m = 12. BeruncnsieMm BBIOOpPOYHBIC

CpPEIHUE U JUCIIEPCUN.
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[N

X = —(X1+X2+...+Xn);
n

X :% (23+25+23+22+23+24+28+16+18+23+29+26+31+19) = 23,5;

2
Sy = ﬁ(xf+x§+...+xﬁ—n-(>‘<)2),

Sf = ﬁ (23%+25°+23%+22°+23%+24%+28°+16°+18%+ +23°+29°+26°+31°+19%
14(23,5)%) = 20,96,
1
y = H(Y1+YZ+~~~+Ym),
y = % (6+27+29+24+17+24+30+33+23+26+20+34) = 25,2 ,
2 1 _
Sy = O+ yh M5,

2
Sy = ﬁ(162+272+292+242+172+242+302+332+232+
+26°+20%+34%- 12(25,2)) = 36,04.

Bropoii 3ran. [IpoBepsieM, MOKHO JIM CUATATh CPEAHUE PABHBIMH:

2.g2 36,04

= —max(S;,S;) = — = 1,7,
min(sZ;s2) 20,96
ITo Tabn. Haxomum F,, = F (11; 13) = 2,65.
Bunno, uro F < F,, (T.k. 1,7 <2,65), TO €CTh TUCIIEPCUU MOKHO CYMTATh PABHBIMHU.
Tperuii otan. BeryuciaseM CTaTUCTUKY KPUTEPUS:

t= X -9 1
\/sf(n—1)+s§(m—1) \/1+1
n+m-—2 n -m
|23,5-25,2) 1
= : =0,838
\/ 2096(14-1) +36,04(12-1) [1 1 '
14+12-2 14 12

[To Tabn. CThI0IeHTa HAXOAUM KPUTHYECKOE 3HAYCHHUE KPUTEPHSI:
th =t1a (n+m-2):t0,95(24)=l,711
Bunno, uro t < t,, (t.x. 0,838 < 1,711), cnenoBarenpHo Uil BEIOOPOK CpeIHME
MOKa3aTeIM Pa3InYaloTCd U MOKHO TOBOPHUTH, UTO JIJISl TaHHBIX BBIOOPOK IMOKa3aTean
arpecCUBHOCTH Yy MYXXYMH U JKCHIIMH MOXHO CUHMTAaThb CTAaTUCTUYECKH PABHBIMU, a
MPEATIONOKEHUE O TOM, YTO arpeCCUBHOCTh B CPETHEM Y MYKYHH M KEHIIUH B JAHHBIX
Tpynmnax pa3inyHa OTBEPraeTcsl Mo BEIOOPOYHBIM JTaHHBIM.

45

Ucnonpzyem kputepuii 3HakoB. [IpucBomMM KaxaoW mape 3HAYCHHH 000mX
BBEIOOPOK 3HAKH TIO CIEIYIOMIEMY MPaBUITY:

€CHIH Xj > Vi 3HaK «+»,

€CIIM Xj < Yj 3HAK «-»,

ecnu X = Yj 3HaK «0».

X; 73176 |77 |76|76|75|74 |72 |75(79|76|78| 71|75
Yi 70 |71183|76|79|71|74|66|80|81|78|69 73|85
Bgaxu | + | + | - | O | - |+ O |+ | -|-|-|+]|-1]-
| = 12 (4rcno HEHYJEeBBIX Pa3HOCTEN);
I =5 (4UCi0 pa3HOCTEN CO 3HAKOM «+));

JOBepUTENbHAs BeposATHOCTh p=0,95, cienoBarenbHO ypOBEHb 3HAUMMOCTU O=1-
0,95=0,05.
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Tak kak mpeanogaraeTcsi, YTo CpeAHUN MoKa3aTelb BTOPO BEIOOPKHU BBIIIE, YEM
CpeaHMI TIOKa3aTeNb y MEePBOM, TO BHIUMCIIAETCS JIeBasi 4aCTh HEPABEHCTBA 10 (hopmyie:

l-r 12-5
F=_—'_

r+1 5+1
HpaBaﬂ qacTb 3TOr'0 HEPABEHCTBA BBIYUCIIAETCS 110 Tadmue:

Fe = Fio(20r+0), 201 1)) = Fy g5(12,14) = 255 ,

=117 .

YBCIIMYCHUIO YPOBHA BHUMATCIIBHOCTH.

Tema 1. OCHOBHBIC MOHATHS TEOPUH BEPOSATHOCTEI

3anganue Ne 1
KakoBa BeposITHOCTh MOSIBJICHHS] YETHOTO YKCJIa OYKOB (COOBITHE A) TIpU
OJIHOM OpOCaHWU UTPATBHOTO KyOuKa?

3aganue Ne 2
Ctpenok npou3BOIUT OJIMH BBICTPEII IO MUIIeHH. BeposTHOCT BBIOUTH 10
04koB (coObITHE A), 9 0ukoB (coObiTHE B) 1 8 0ukoB (coObiTHE C) paBHbI
cootBetrcTBeHHO 0,11; 0,23; 0,17. HaitTu BEpOSITHOCTH TOTO, YTO IPU OJHOM
BBICTpEJIE CTPEJIOK BHIOBET MeHee 8 0ukoB (coObiTHE D)

3ananue Ne 3
N3 ypHbI, B KOTOpO# 5 Oenbix 1 10 4epHBIX MIapOB, BHIHUMAIOT MOPSI BA
mrapa. Haiitu BepossTHOCTH TOro, 4To 00a 1rapa oesbie (coobiThe A).

3amanue Ne 4
JIBa cnopTCMeHa HE3aBUCUMO JIPYT OT JIpyTa CTPEJSIIOT IO OJHON MUIIIEHHU.
BeposTHOCT nonaganust B MUILIEHb TIEPBOTO CIIOpTCMEHA paBHa (,7, a BTOporo —
0,8. KakoBa BepoATHOCTb TOTO, YTO MHUIIIEHb OyJET opaXkeHa?

3ananue Ne 5
B unranbHOM 3ai1e uMeeTcs ecTh YUeOHUKOB 110 TEOPUH BEPOSATHOCTEH, U3
KOTOpBIX TpH B neperuiere. bubnrorekapb Hayauy B3su1 1Ba yueOHMKa. Haittu
BEPOSTHOCTb TOTO, YTO B YUEOHMKA OKa)KyTCsI B TIEpEIIETE.

3amanue Ne 6
Haiitu BeposiTHOCTH TOTO, 4TO IIpH 10-KpaTHOM OpOCaHUM MOHETHI repo
BBINAJECT POBHO 5 pas.

3amanue Ne 7
BepoaTtHOCTh TOTO, 4TO pacxo/ ANEKTPOIHEPTUH B IPOJIOIKEHUE OJTHUX CYTOK
HE IIPEBBICUT YCTAHOBIIEHHOW HOPMBI, paBHa p=0,75. Haiitu BEpOSITHOCTh
TOT0, YTO B OJIMKaiIIKMe 6 CyTOK pacXxo/1 SJIEKTPOIHEPTUU B Te€UEHUE 4 CYyTOK
HE MPEBBICUT HOPMBI.

Bunno, uto F < Fy , TO €cTh MOXHO CUMTATh, YTO CPEIAHHE MOKA3aTeIu IS
BBEIOOPOK M3 00CHX I'PYMI CTATHCTUYECKU HE PA3IMYaOTCs, T.€. METOJMKA HE MPUBEIA K
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Tema 2. CiyuyaiiHble BeJTMYUHBI M UX 3aKOHBI pacnpenaejieHust.

3aganue Ne 8
Crny4daitHas BenuunHa X 3a/1aHa PyHKIHMEH pacipenesieHus
BEPOSTHOCTEU
0, npu X<2
F(X)=<(x—2)% npu 2<x<3
1, npu X>3

Haiitu BepositHocTh nonaganus CB X B untepaisl (1;2,5), (2,5;3,5).

3amanue Ne 9
Cpennsisi mpoI0JKUTEILHOCTh CPOKA pealn3alry ToBapa (B yacax)
MMEET CIEAYIOLIYIO IIJIOTHOCTh pacipeleeHus:
100
f(x)=1 x2 '
0, ecmmx <100.
BbraucnuTh BEpOSTHOCTH TOTO, YTO TOBAp OyIET peaqTu30BaH MO3IHEE
200 4gacoB u B TO k¢ BpeMs He no3aHee 300 gacos.

ecanx > 100,

3amanune Ne 10
CnyuaiiHas BeJIMYMHA MOJAYMHEHA 3aKOHY pacIpeIeSICHUs C

IIJIOTHOCTBIO:
asnx, npu 0<x<m

f(X)={

TpeOyetcst HaliT KOAhHUIHEHT a.

0, npu x<0 ww x>7

3aganue Neo 11
3ajaHa HenpepbIBHAS ClTydaiiHas BEJIMUUHA X CBOEH (DYHKIHEH
pacnpeneneHus

0, npu x<-——
F(x)={——, npu -

1 npu x>E
) p 4

Haiit QyHKIMIO IIIOTHOCTH pacrpeiesieHus .

3amanune Ne 12
3a/aH 3aK0H paCIpeesIeHUs JUCKPETHON JBYMEPHOU CIy4yallHON

BEJIMUYUHBI (X,Y).
X 1 2
Y
-1 0,1 0,1
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0 0,25 0,05
1 0,3 0
2 0,15 0,05

Haittu 3akoH pacnipeneneHus 11l CIy4anHbIX BEJIMYUH X U Y.

3amanune Ne 13

JIBymMepHasi TUCKpETHAs CllydaifHasi BeJIMYMHA (X,Y) 3aJlaHa 3aKOHOM

pacrnpeienieHus: BEpOsITHOCTEM:

&,v X -\‘1 = _]. .\': = O .\’3 — 2
=3 0,25 0.05 0,10
3556 0.15 0.20 0.25

Haittn yCnoBHBINM 3aKOH PacIpeIeNICHUsI BEPOSITHOCTEN COCTABIISIIONIEH X TIpHU
YCJIOBUH, YTO COCTaBJISIIOIIAsA Y TPHUHSIA 3HAUEHUE Y, = 3.

3amanmne Ne 14
Jlana ciyvaitHas BeauunHa X

X -2 1 2
p; 0,5 0,3 0,2
Haittu 3ak0H pacnipeneneHus ciiy4alHbIX BEJIMYUH:
a)Y = 3X;
b) Z=X2.

Tema 3. YnorpeOuTeabHbIe 3aKOHBI pPacipeieieHus

3amanue Ne 15
3ajaHa HenpepbIBHAS CllydaiiHas BEJIMYMHA X CBOEW (PYHKIIMEN pacripeeneHus

T
0, npu x<-——
P 4
sin 2x +1 T T
F(x)=4——, npu ——<x<—;
) 2 Py 4
1 npu x>E
5 p 4

Haiit GyHKIMIO IUIOTHOCTH paclpeAesIeHUsl U YUCIOBbIE XapaKTEPUCTUKHU.

3ananue Ne 16
3aKOH pacrpeneneHus CIy4aiiHOW BETUYMHbBI UMEET BHUI:

X 0 1 2

p 0,0625 0,375 0,5625
Haitu mateMmatnueckoe OKHUIaHUE.
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3amanue Ne 17
3aBoj BeIyckaeT 96% uzaenuii nepBoro copta u 4% u3nenuii BTOporo copra.
Hayran Beiouparor 1000 uznenuii. [lycts X — unciio uzienuii mepBoro copra B
NaHHOM BbIOOpKE. HaliTh MaTeMaTHuecKoe OKUJIaHUE U TUCTIEPCUIO
CIIly4YalHOM BEJIMYHUHBI X.

3amanue Ne 18
Haittn nucnepcuro AUCKpPETHOM CITy4alHOW BEJIWYMHBI X — YKCIa MOSBICHUN
cOOBITHSI A B IByX HE3aBUCUMBIX UCTIBITAHUSX, €CJIM BEPOSITHOCTH MOSBJICHUS
ATOTO COOBITHSI B KaXJOM HCIIBITAHUU PaBHBI U U3BECTHO, yTo M(X) = 0,9.

3aganue Ne 19
[Ipou3BoAsSITCS HE3aBUCUMBIE UCTIBITAHUS C OJIMHAKOBOW BEPOSITHOCTHIO
MOSIBJICHUS COOBITUS A B KaXKJIOM UCTIbITaHUK. HaliTh BEpOSATHOCTD MOSBICHUS
COOBITHS A, €ClIi JUCTIEPCHS YHCIIa TIOSIBJICHUIN COOBITHS B TPEX HE3aBUCUMBIX
rucnbITaHusX pasHa 0,63.

3amanmne Ne 20
HcnbIThIBaEeTCS YyCTPONUCTBO, COCTOSIIEE U3 YETHIPEX HE3aBUCUMO
paboraromux npruOopoB. BeposTHOCTH 0TKa3a KakJI0ro U3 MpuOOPOB paBHbI
cootBeTrcTBeHHO p1=0,3; p,=0,4; p:=0,5; p,=0,6. HaliTn MmaTemaTnyeckoe
OKUJaHUE U AUCIIEPCHUIO YHCIIa OTKA3aBIINX MPUOOPOB.

Tema 4. Cucrembl cJ1y4ailHbIX BeJIUYHH

3aganue Ne 21
[To uenu npou3BOAUTCA S5 BBICTPENOB. BEpOATHOCTD MonagaHust 1Jis
Kaxksioro BeicTpesia paBHa 0,4. HaliTu BeposiTHOCTH yncia NonagaHui u
MOCTPOUTH MHOTOYTOJILHUK PAacCIpEACICHUS.

3amanue Ne 22
[Toe3n cocrout u3 100 BaroHoB. Macca Kak10ro BaroHa — cirydaitHas

BEJIMYMHA, paclpeeieHHas 10 HOPMAJIbHOMY 3aKOHY C MAaTEMaTUYECKUM
OXXHJaHUE @ = 65 T U CpeAHUM KBaJpaTUYHBIM OTKJIOHEHUEM G = 0,9 T.
JIOKOMOTHB MOXET Be3TH cocTaB Maccoi He Oosee 6600 T, B IpPOTUBHOM
cilydae He00X0IUMO MPUIICTUISITE BTOPOU IOKOMOTUB. HaliTh BEpOSATHOCTH
TOTO, YTO BTOPOH JIOKOMOTHB HE TTOTpeOyeTCsl.

3amanune Ne 23
HopmanbHo pacnipeneneHnnas ciiydariHas BenruuuHa X 3a/1aHa CBOUMU

napamMeTpamu — a =2 — MaTeMaTU4ECKOE OXKHUJAaHUEC U O = 1- cpeaHee
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KBaJIpaTHUECKOE OTKIOHEeHHE. TpedyeTcss HanmucaTh MIOTHOCTh BEPOSITHOCTH U
MTOCTPOUTH €€ TpaduK, HAUTH BEPOSTHOCTH TOTO, X MPUMET 3HAYCHUE U3
uHTepBaia (1; 3), HalTH BEPOSITHOCTh TOTO, UTO X OTKJIIOHUTCS (TI0 MOJTYJIIO)
OT MaTEMaTHYECKOT0 OKUIaHMsI He OoJiee yeM Ha 2.

Tema 5. OcHOBHBIC TOHATHSA TEOPUH PYHKUMH CAYyYAHMHBIX BEJIUYUH U
CJIy4ailHOI' 0 mpouecca

3ananue Ne 24
BepositHOCTh pokieHuss Masibuuka paBHa 0,512. Haliiute BepoATHOCTD
TOro, 4yTo cpeau 100 HOBOpOKIEHHBIX OyAET POBHO 51 MalbyuK.

3amanue Ne 25
BeposTtHoCTh TOT0, UTO HayAady BbIOpaHHAs I€TAIb OKAXKETCS

OpakOBaHHOM, MPHU KaXKIOU MPOBEPKE OJIHA U Ta e U paBHa 0,2. OnpeaenuThb
BEPOSTHOCTH TOTO, UTO cpeau S0 Hayraa BRIOpAHHBIX JeTayei, OpakoBaHHBIX
OKa)KeTCs HE MeHee 0.

Tema 6. OcCHOBHBIEC TIOHATHS BBIOOPOYHOI0 MeToAa. CTaTUCTHYECKHE
MeTOo/Ibl 00PadOTKH IKCIEPUMEHTAJIBHBIX JAHHBIX

3amanue Ne 26
N3 2000 uznenuit otroOpano s oocnenoBanus 100 uznenui.

Onpenenuth 00beM reHepaIbHONW COBOKYITHOCTU U 00bEM BBIOOPKH.

3amanue Ne 27
[Tepeuncnure yCiaoBuUs peNpPe3eHTATUBHOCTH BHIOOPKH.

3amanne Ne 28
Haittu meanany pacnpenenenus 12, 14, 16, 18, 20, 22, 24, 26, 28.

3ananue Ne 29
Haiitn mequany pacnpenenenus 6 8 10 12 14 16 18 20.

3amanune Ne 30
Jlana BbIOOpKA KOJTUYECTBA OpaKOBAHHBIX M3JICITHHA MPOTYKIIHH

HEKOTOPOTO cTaHKa 3a nocieanue 20 qaei: 21202131314322012322.

TpeOyeTcst cocTaBUTh BapUAIIMOHHBINA U CTATUCTUYECKUI PSIIbI.

3amanune Ne 31
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JlaHa BeIOOpKA KOJIMUeCTBa OpaKOBAHHBIX M3JICIUN MTPOAYKIIUU
HEKOTOPOTro cTaHka 3a nociennue 20 nuen: 21202131314322012322.

TpeOyeTcst HaWTH HIMIUPHUUECKYIO GYHKIIHUIO paCTIpEACIICHHUS.

3amanue Ne 32
JlaHna BbIOOpKA KOJIUYECTBA OpaKOBAHHBIX M3JCITHHA IMPOTYKIIHH

HEKOTOPOro cTaHka 3a nociennue 20 nuen: 21202131314322012322.

Haiitu xapakTepuCTUKU: CpeiHee, MOy, MEAUaHy.

3amanue Ne 33
Jlana BeIOOpKaA KOJIMUeCTBa OpaKOBAHHBIX M3JICIUN MTPOTYKIIUN

HEKOTOPOTro cTaHka 3a nociennue 20 nuen: 21202131314322012322.

Haiitu BBIOOpOUYHYIO TUCIIEPCHIO.

3amanne Ne 34
Jlana BeIOOpKA KOJIMUeCTBa OpaKOBAHHBIX M3JICIUN MTPOTYKITUN

HEKOTOPOTro cTaHka 3a nociennue 20 nuen: 21202131314322012322.

Haittu CPCOHCC KBAAPATHICCKOC OTKIIOHCHHUC.

3amanmne Ne 35
JlaHa BeIOOpKA KOJIMUECTBa OpaKOBAHHBIX M3JICITUN MTPOTYKIIUN

HEKOTOPOTro cTaHka 3a nociennue 20 nuen: 21202131314322012322.

Haiitu kosduruent Bapuarmm.

3amanmne Ne 36
JlaHa BeIOOpKA KOJIMUECTBA OpaKOBAHHBIX M3JICITUN MTPOTYKITUN

HEKOTOPOTo cTaHka 3a nociennue 20 nuen: 21202131314322012322.

Haitt BapuallnOHHBIN pa3max.

Tema 7. ToueuHble U HHTEPBAJIbHbIC OLEHKH CTATUCTUYECKOIO
pacupeaesieHus

3amanue Ne 37
Kax mpumMepHO MOKHO OTIPEICTUTh YHCIIO HHTEPBAJIOB B

VHTEPBAJILHOM PSIAy.

3amanune Ne 38
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OrnpenenuTs OIEHKH CPEIHET0, AUCIIEPCUU, MOJIbI U MEAHAHBI JIJIs
BBIOOpKH 5, 6, 8,2,3,1, 1, 4.

3ananue Ne 39
Haitgure cocTodaTenpbHy0, HECMEIIEHHYIO, CMEIICHHYIO U

3¢ (HEKTUBHYIO OIIEHKH, €CIIM COBOKYITHOCTH 3aj/laHa TaOJIuien

pacrpeIeieHus
X; 2 4 5 6
n; 8 9 10

Tema 8. CraTucTH4eckuii aHaJIM3 MHOTOMEPHBIX COBOKYITHOCTEH

3amanue Ne 40
Jlana BbIOOpKa 5, 6, 8, 2, 3, 1, 1, 4. 3anucath JaHHbBIC B BUJE
BapHUAIMOHHOTO psijia. OnpeaeauTh OLIEHKU CPEAHEr0, TUCIICPCUH, U
CTaHJAPTHOTO OTKJIOHEHHUS a TAKXKE MOCTPOUTH JOBEPUTEIIHHBIE HHTEPBAJIBI

st cpenrero mpu o.=0,05.

3amanmne Ne 41
Jlana BeIOOpKa 5, 6, 8, 2, 3, 1, 1, 4. 3anucaTh JaHHBIC B BUC

BapUaliMOHHOI'O pPsaa. HOCTpOI/ITB JOBCPUTCIIbHBIC MHTCPBAJILI JJIS

mucnepcuu mpu o.=0,05.

3amanune Ne 42
HaiiTn noBepuTenbHbI HHTEPBAJ LI OUEHKHU ¢ HaIeKHOCTHIO 0,95
HEU3BECTHOIO MATEMATHYECKOIO OKMIaHHUs a = M (X) HOpMaJIbHO
pacupeeseHHOT0 IpU3Haka X T'€HEpPaJbHON COBOKYITHOCTH, €CIIN
reHepabHOE CpefHee KBaApaTUYHOE OTKIOHEHNE o =5, BBIOOpOUHAs CpeIHss
X, =14 1 00beM BbIOOPKHU N=25.

Tema 9. CoBpeMeHHBbIE MAKeThI NPUKJIATHBIX IPOrPAMM MHOTOMEPHOT0
CTATHCTHUYECKOr0 aHAJIN3a

3amanune Ne 43
IIpon3BeneHo ¢ OAMHAKOBOM TOYHOCTHIO IIECTHAALATH HE3aBUCUMBIX
U3MEpPEHU CKOPOCTH peakinu. BeruncieHo cpeanee apudmerrndeckoe
X, =42,8 1 «MCIIPABJICHHOE» CPEAHEE KBAIPATUYHOEC OTKIIOHEHUE S =8.

OuLEeHUTh UCTUHHOE 3HAYEHUE N3MEPSEMOr0 MPHU3HaKa (CKOPOCTH PEAKIIUN) C
HaJIEeXKHOCThIO ¥ =0,999.
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3ananue Ne 44
[IpousBeneHb! 1Be BHIOOPKHU ypOsKasl MILIEHULIBI: TPH CBOCBPEMEHHOM
yOopke ypoxasi 1 yOOpKe ¢ HEKOTOPBIM Oro3janueM. B nmepBoMm ciyuae
U3MEPSIAcCh YpPOKAWHOCTh 14 ydacTKOB; BO BTOPOM — 12 y4acTKOB. 3HaYEHUS
ypokaiiHOCTH (11/Ta) IpuBeIeHBI B Tabuiie. Ha ypoBHe 3HaUMMOCTH

@ = 0,05 ppscrnTs BMsIHIE CBOEBPEMEHHOCTH YOOPKH ypoxKasi Ha Cpe/iHee
3HA4YEHUE YpOKaUHOCTU. VCIIonp30BaTh MapaMeTpUIeCKUd KPUTEPUI
Crero/1€HTA.

YpokaltHOCTh ITPU CBOEBPEMEHHOM yOOpKEe yposKasi
23[25|23[22/23]24/28|16]18[23[29|26/(31]19
YPOH(aﬁHOCTB IIpHu y60p1<e C HCKOTOPBIM OIIO3JaHHUCM
16 | 27292417 ]24]30(33[23|26]20]34

3amanmne Ne 45
TexHoJor pazpadoTall HOBYIO TEXHOJOTHIO, TO3BOJISIIOILYIO, T10 €r0
MHEHHIO, YBEJIUYUTD MPOU3BOAUTEIHFHOCTL 000pynoBaHus. s mpoBepKU
ATOTO MPEIO0JIOKEHUS OB U3MEPEHBI IMoKa3aren 14 o0opyoBaHuil 10 X U
1ocye Y BHEAPEHUS TEXHOIOTUH. MOKHO JIM C BEpOITHOCTHIO 0,95 roBOpUTH O
TOM, 4TO pa3padoTaHHAasl TEXHOJOTHS ACHCTBUTEIIHBHO MPUBOJIUT K
YBEJIIMYCHUIO TTPOU3BOAUTEIBHOCTH, UCTIOJIb3Ysl KPUTEPUM 3HAKOB.

/3|76 |77 |76 |76 |75 | 74|72 |75 |79 |76 | 78|71

75

70 71|83 |76 | 79|71 )74 |66 |80 ]81L]78)|69) 73

85

2 JTAII — IIpomeskyTOUHASE ATTECTALMS 10 UTOrAM OCBOCHUSA
AMCHUTLIHHBI

3.3. «Bompocs! 1ist mpoBeieHUs HK3aMEHA:

1. Cnyu4aiinble cOOBITHS: COOBITHE, BUIBI CTy4YalHBIX COOBITUH.

2. Kmaccuueckoe OIIpEeLICIICHUE BEPOSATHOCTH. CaoiicTBa
BEPOSITHOCTU COOBITHIA.
3. OcHOBHbIC dbopmyibl KOMOWHATOPUKH. ITepecTanoBka,

pa3MelleHne, COYCTaHue.
4. CymMma u Ipou3BeIeHUE COOBITHIA.
Teopema cnoxenusi BepoatHocTed. [lonmHas rpymnma coObITHIA.
[IpoTHBONONIOXKHBIE COOBITHS.
VYciioBHas BEPOATHOCTh. TeopeMa YMHOKEHUSI BEPOSTHOCTEN.
®opmyna nonHou BepositHocTh. Dopmyna balieca.
HezaBucumeie coobitusi. @opmyna bepuyinu.
CrnydaiiHas BenuurHa. JIuCKpeTHas ciiy4yaiiHasl BEJIMYMHA. 3aKOH U
(GYHKIMS pacnpeneneHuss TUCKPETHON CIlydalHOM BENWYHHBI, €€
CBOMCTBA.

o

© o~
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10.buHOMHANTEHOE paCTIpE/ICIICHHE.

11.Pacnpenenenue Ilyaccona.

12.YucnoBble XapaKTEPUCTUKH JIUCKPETHBIX CIyYalHBIX BEJTUYHH:
MaTEeMaTUYECKOE OKUIaHuE, TUCTIePCHUs, CPEIHEE KBAIPATUUECKOE
OTKJIOHEHUE. X cBOMCTBA.

13.Cnyuaiinas BennunHa. HenpeppiBHas ciyyaliHas BeIMYMHA. 3aKOH
U QYyHKUUS pacrpeieNieHUs HeMTPEPbIBHON CITy4ailHOM BEJIMYMHBI.

14.IInoTHOCTH pacHpeneneHus] HENPEPbIBHON CIIy4ailHOM BEIWYUHBI
U €€ CBOWCTBA

15.YucnoBele XapaKTEPUCTUKN HEMPEPHIBHON CIIy4ailHOW BEJIMYUHBI:
MaTeMaTUYECKOe 0°KHIaHHUE, TUCTIEPCHS], CPEHEE KBAIPATUUECKOE
OTKJIOHEHHE.

16.HopmastbHBIN 3aKOH pacmpeaeieHus. BeposTHOCTh MomagaHus B
3aJJaHHBIM  MHTEpPBaJl HOPMAJIBHOM  CIIy4YalHOW  BEJIIMYUHBL.
[TpaBuso Tpex curm.

17.Mona, MenuaHa, aCUMMETPHUS U IKCLECC PaCIPEIEICHHUS.

18.OKkcnoHeHIMAIBHOE PaCPEICIIEHUE U €T0 XapaKTEPUCTHKU.

19.PaBHOMEepHOE pacmpeacieHue.

20.HepaBenctBo u Teopema YeOrnIiena.

21.HepaBeHnctBo u Teopema bepHyiu.

22 .1lenTpanpHas npeAenpHas Teopema.

23.JlokanpHas TeopeMa Myapa-Jlamnaca.

24 NnterpanbHas Teopema Myaspa-Jlammaca.

25.3aKOHBI  pacmpelelieHuss JIBYMEPHOH CIy4yallHOW BEITUYMHBI.
OyHKIMSA ¥ 3aKOH PacIpeacIICHUS.

26.YcioBHBIE 3aKOHBI pacTlpeiesieHns. 3aKOH pacipeIeICHUS CyMMBI
CB.

27.YucroBble XapaKTePUCTUKH IBYMEPHOM CITy4YaiiHOW BETUYMHBI.

28.BriOopouyHasl W TeHepajbHash COBOKYMHOCTb. JIMCKpEeTHBII
cratucTuueckuii psia. [lonsarrne BapuanoOHHOrO psiaa.

29.1Tonurow, KyMYyJIsITa. XapaKTepUCTUKHU BBIOOPOYHOI
COBOKYIHOCTH. XapaKTEPUCTUKH ITOJOKEHUS.

30.XapakTepucTUK BBHIOOPOYHON COBOKYITHOCTH. XapaKTEPUCTUKU
paccesiHus.

31.1nTepBasibHBIE  CTaTUCTHUECKHWE  psAAbl. [ ucTtorpamma, ee
cBoricTBa. Kak HaliTh MOy U MEZIUAHY.

32.JloBeputenbHas ~ BEPOSITHOCTb,  JOBEPUTENIbHBIA  HHTEpPBAIL
JloBepuTenbHbIE WHTEPBadbl [JIsl OLEHKA MAaTeMaTH4eCKOTO
OKUJIaHUS U JUCTIEPCUHM HOPMAIBHOTO pacipeiesieHusl.

33.Bubl BEIOOPOK.

34.Ommmpudeckas QyHKIHS pacrpeaesICHUs

35.CBoiicTBa CTaTUCTUYCCKUX OLICHOK: HECMEILICHHEIE,
cocTosATeNbHbIE U Y(PPEKTUBHBIC OTICHKHU.

36.Hayanbupie u  neHtpasibHble  MOMeHTHL. — Koadduuument
ACUMMETPHUH U 3KCLECC.
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37.00mue TOHATHS: CTaTUCTUYECKas TUIOTe3a, HyjeBas U
KOHKYPHpYIOIasi, MpOCTasi M CIOXKHAas TUIOTE3bl, OMIMOKU
IepBOr0O U BTOPOTO pOAa, KpHUTHYecKas o00jacTb, 00JacTh
HOPUHATHS TUMOTE3bl, KPUTUYECKUE TOUKU. BBIOOp KpUTHUECKOit
obnacTu.

38.11poBepka runoresbl 0 BenuuuHe cpeaneil. Kpurepuii CtbroneHra.

39.Kpurepuii BunkokcoHa.

40.Kpurepuii 3HaKOB.

41.YpaBHEHHE PETPECCUU.

42 .Kospdpunuent Iupcona.

43.Kosppunment Criupmena.

3aganus 3akpbiToro Tumna (TecToBble 3aMaHMs)

OO61ue KpUuTepun OILICHUBAHUS

No

i [IporieHT paBUIIBHBIX OTBETOB Onenka
1 86 % — 100 % 5 («OTIUIHOY)
2 70% — 85 % 4 («xopo1I1Io)

3 51 % — 69 % 3 (YIOBJICTBOPHUTEIHHO)
4 50 % u mMeHee 2 (HeyIOBJIIETBOPUTEIIHLHO)
Homep Bompoca u mpoBepka cpopMHUPOBAHHON KOMITETEHITUU

No Kon kxomnerenuuu No
BOIIpOCa BOIIpOCa Kox xoMniereHmm
1 YK-1 16 YK-1
(MYK-1.1,U1YK-1.2) (MYK-1.1,1YK-1.2)
OIlK-1 OIlK-1
(MOIIK-1.1, NUOIIK-1.2, UOTIK-1.3) (MOTIK-1.1, NOIIK-1.2,
NOTIIK-1.3)
2 YK-1 17 YK-1
(MYK-1.1, UVK-1.2) (MYK-1.1, UVK-1.2)
OIlK-1 OIlK-1
(MOIIK-1.1, UOIIK-1.2, UOTIK-1.3) (MOIIK-1.1, UOIIK-1.2,
NOIIK-1.3)
3 YK-1 18 YK-1
(MYK-1.1, UYK-1.2) (MYK-1.1, UYK-1.2)
OIlK-1 OIlK-1
(MOIIK-1.1, NUOIIK-1.2, UOTIK-1.3) (MOTIK-1.1, NOIIK-1.2,
NOIIK-1.3)
4 YK-1 19 YK-1
(MYK-1.1, UYK-1.2) (MYK-1.1, UYK-1.2)
OIlK-1 OIlK-1
(MOIIK-1.1, UOIIK-1.2, UOTIK-1.3) (MOIIK-1.1, UOIIK-1.2,
NOIIK-1.3)
5 YK-1 20 YK-1
(MYK-1.1, UVK-1.2) (MYK-1.1, UVK-1.2)
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OIK-1 OIK-1
(MOTIK-1.1, UOTIK-1.2, UOTIK-1.3) (MOTIK-1.1, MOTIK-1.2,
MOIIK-1.3)
6 VK-1 21 VK-1
(UYK-1.1, UVK-1.2) (UYK-1.1, UVK-1.2)
OIK-1 OITK-1
(MOTIK-1.1, UOTIK-1.2, UOIIK-1.3) (MOTIK-1.1, MOTIK-1.2,
HOTIK-1.3)
7 VK-1 22 VK-1
(UYK-1.1, UVK-1.2) (UYK-1.1, UVK-1.2)
OIK-1 OIK-1
(MOTIK-1.1, MOIIK-1.2, NUOTIK-1.3) (MOTIK-1.1, MOTIK-1.2,
MOIIK-1.3)
8 VK-1 23 VK-1
(UYK-1.1, UVK-1.2) (UYK-1.1, UVK-1.2)
OIK-1 OIK-1
(MOTIK-1.1, MOTIK-1.2, UOIIK-1.3) (MOTIK-1.1, MOTIK-1.2,
MOTIK-1.3)
9 VK-1 24 VK-1
(UYK-1.1, UVK-1.2) (UYK-1.1, ©UVK-1.2)
OIK-1 OIK-1
(MOTIK-1.1, MUOIIK-1.2, UOTIK-1.3) (MOTIK-1.1, MOTIK-1.2,
MOIIK-1.3)
10 VK-1 25 VK-1
(UYK-1.1, UVK-1.2) (UYK-1.1, UVK-1.2)
OIK-1 OIK-1
(MOTIK-1.1, MOTIK-1.2, NOTIK-1.3) (MOTIK-1.1, NOTIK-1.2,
MOTIK-1.3)
11 VK-1 26 VK-1
(UYK-1.1, UVK-1.2) (UYK-1.1, UVK-1.2)
OIK-1 OIK-1
(MOTIK-1.1, MOTIK-1.2, NUOTIK-1.3) (MOTIK-1.1, MOTIK-1.2,
MOIIK-1.3)
12 VK-1 27 VK-1
(UYK-1.1, UVK-1.2) (UYK-1.1, UVK-1.2)
OIK-1 OIK-1
(MOTIK-1.1, MOTIK-1.2, NOTIK-1.3) (MOTIK-1.1, NOTIK-1.2,
MOTIK-1.3)
13 VK-1 28 VK-1
(UYK-1.1, UVK-1.2) (MIYK-1.1, UVK-1.2)
OIK-1 OIK-1
(MOTIK-1.1, UOTIK-1.2, UOTIK-1.3) (MOTIK-1.1, NOTIK-1.2,
MOTIK-1.3)
14 VK-1 29 VK-1
(UYK-1.1, UVK-1.2) (UYK-1.1, UVK-1.2)
OIK-1 OITK-1
(MOIIK-1.1, MOTIK-1.2, UOTIK-1.3) (MOTIK-1.1, MOTIK-1.2,
JOTIK-1.3)
15 VK-1 30 VK-1
(UYK-1.1, UVK-1.2) (UYK-1.1, UVK-1.2)
OIK-1 OIK-1

(MOIIK-1.1, UOTIK-1.2, UOIIK-1.3)

(MOIIK-1.1, MOIIK-1.2,
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| HOIIK-1.3)
Kuntou oTBeTOB
Tema 1. Bepnsbiit Tema 1. | Bepnsiii | Tema 2. Bepusbiii Tema 3. Bepnsbiit
Ne ponpoca OTBET No Bonipoca | otBer | Ne Bompoca OTBET Ne Bompoca OTBET
1 1-B; 2-A; 4 4 7 3 10 1
3-T'; 4-b.
2 1 5 3 8 2 11 3
3 1,2 6 2 9 1 12 2
Kirou otBeTOB
Tema 4. Bepnsbiit Tema 5. | Bepnniii | Tema 6. Bepnsiii Tema 7. Bepnsbiii
Ne Bompoca| orBer |Neompoca| otBer |NoBompoca| OTBeT Ne Bompoca OTBET
13 1,4 16 1-b; 2-B; 19 1 22 3
3-T; 4-A.
14 4 17 4 20 2 23 1
15 3 18 2 21 1 24 1-b; 2-
A; 3-T
4-B.
Kirou oTBeTOB
Tema 8. BepHs1ii otBET Tema 9. BepHsiit otBET
Ne Bompoca Ne Bompoca
25 3 28 6,2,4,3,1,5
26 2 29 1,2
27 4 30 1,3,5,2,4

3amanue Ne 1
Y cTaHOBUTE COOTBETCTBHE MEXIAY BHIAMHU COOBITUM M X TTOHATHSIMU.

Cronber 1 Cronber 2
1 [IpoTuBOMONOXKHOE A | eciu OHO 0043aTeNbHO MPOU3OIIET B
pe3yabpTaTe TaHHOTO UCTIBITAHUSI.
2 JloctoBepHOE b €CJIM OHO HE MOKET IIPOU30MTH B
pe3yJabTaTe JaHHOT'O UCTIBITAHUS.
3 CrnyuaitHoe B | HecoBmecTHOE coObITHE, OOpa3ytolIee
MOJIHYIO TPYIITY COOBITHH C JAHHBIM
COOBITHEM B JAHHOM HCTIBITAHHH.
4 Heso3moxHoe r KOTOPOE MOXKET MPOU30UTH UM HE
MIPOM30UTH B pe3yIbTaTe HEKOTOPOTO
UCTBITaHuUs (OTBITA).

3amanue Ne 2
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Crpenok ienaeT Tpu BBICTpEa Mo MUIIEHU. BeposTHOCTD Monajganus npu
nepBoM BbeicTpelie paBHa 0,85 mpu BTropoM 0,8 ipu Tperbem 0,75. KakoBa
BEPOSITHOCTbh, YTO MUILIEHb OYyJIeT MOpa’KeH XO0Ts Okl J1Ba paza?

. 0,8975;
. 0,95;
.0,5;
.0,9.

H~ WODN -

3aganue Ne 3

.0,284;

- P19203+01P203+0102P3;
. 0;

1.

B wN R

3ananue Ne 4
[Tobenurens cCOpeBHOBAHMS HarpaxaaeTcs: mpu3om (coobitue 1), AeHeKHOU
npemuei (coowitus 3), meaaineto (coositue C). UTo npencrapiseT cooon
cobbiTHe A+B?

Otser:

1. Harpaxxaenue nmooeanuTesnsi OTMEHSETCS;

2. Harpaxxaenue mobenuTesns U MpeMHUEH, U IPU30M, B MEJIaJIbIO;

3. Harpaxxnenue modeauTtesns mpeMrue 1 MeIajbio;

4. Harpaxnenue noOenuTenss WM NPU30M, WU NPEMUEH, WIM U TeM, U

JIPYTHM.

3aganue Ne 5
Jl1st curHanuzanuu 00 aBapuK YCTaHOBJICHBI J1Ba HE3aBUCUMO pabOTArOIINX
aHanu3atopa. BeposTHOCTh TOTO, YTO MIPHU aBapuu CpabOTAET MEePBbI
curnaiuzarop 0,95 Bropoii — 0,9. HaifTu BeposITHOCTb TOTO, YTO MPU aBapUU
cpaboTaeT TOABKO OJIUH aHATU3ATOP:

. 0;
.0,5;
.0,14;
1.

DN R

3amanue Ne 6
JIBa paBHOCWJIBHBIX IIAXMATHUCTA UTPAIOT B IIaxMaThl. UTO BEpoOsSTHEE:
BBIMIPATH JBE NAPTUU K3 4 uan Tpu u3 mectn? Kakue GopmyIsl
MPUMEHSIOTCS ISl pEIIeHUs 3TOU 3a/1aun’?

[EEY

. ®opmyia baiieca;
. @opmyia bepnyinu;
. @opMya MOJTHOW BEPOSITHOCTH;

w N



4. ®opmyna Ilyaccona.
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3amanue Ne 7
3akoH pacnpeaeneHus guckpetnorn CB numeer Bu:

Xi 3

6 7 8

Pi 0,1

0,3 0,25 Py

3nauenue P, paBHO...

1. 0,15;
2.0,4,

3.0,35;
4. 0,25.

3amanne Ne 8
JluckpeTHas ciaydaiiHas BeJIMUMHA 3a7aHa 3aKOHOM (hYHKITUEH pacrpeeieHus

BEPOSITHOCTEH

F(x) =

0,ecrux<1,

0,12, ecnul < X <3,
0,35,eciu3 < x <5,.
0,73, eciudb < x <7,

1 echux 7.

Torna BepositHocTh P(5<X<7) pasna:

A =
cooo
N O

3amanue Ne 9
J{nst fUCKpeTHOM ciydaitHOM BeTnyuHbI X:

Xj 2

3 4 5

Pi P,

P, |Ps |Pq

GbyHKUHMS pacnpeiesieHrs BEpOsITHOCTEN UMEET BU:

0,ecrux< 2,

0,25,ecnu2 < X <3,
0,4,eciu3 < x <4, .
0,75,eciud < x <5,

1, ecrux - 5.



48

Torna 3nauenue napamerpa P; P, ,P3, P, paBHBI COOTBETCTBEHHO. ..

1.0,25; 0,15; 0,35; 0,25;
2.0,25;0,35; 0,15; 0,25;
3.0,25; 0,25; 0,25; 0,25;
4.0; 0,25; 0,4; 0,75.

3aganme Ne 10
Haiitu nucnepcuio TUCKPETHOM ciiydyallHOM BeJIMUMHBI X-4KCIia TTOSBICHUS
COOBITHS A B IISATH HE3aBUCUMBIX UCIIBITAHUSAX, €CITM BEPOSTHOCTD MOSBIICHUS
COOBITUM A B KaXKJIOM HCIbITaHUH paBHa (,2.

3amanmne Ne 11
Haiitu nucnepcuio IuCKpeTHOM cirydyaliHOM BeIMUMHBI X-4KCiia TTOSBICHUS
coOBITHSI A B IBYX HE3aBUCHUMBIX UCIBITAHUAX, €CJIU BEPOSTHOCTD MOSBICHUS
COOBITHI A B KaXKJIOM MCIBITAHUM MOCTOSIHHA M U3BECTHO, uTo M(X)=1,2.

1.0,8;
2.0,5;
3.0,48;
4.0,4.
3aganue Ne 12
Haittu nucniepcuro ciaydaHOM BEJIMYUHBL, 3aJaHHOW 3aKOHOM PaCIIpEICIICHUS:

X -1 2 4
0,2 0,3 0,5

1.1,9;
2.3,64;
3.0,84;
4.0,2.

3amganue Ne 13
Crtpenok TpUkKIbl CTPEIISET MO OAHON MUllleHU. BeposTHOCTh monagaHus npu
KaXXJI0M BbICTpesie oaHa U Ta e 0,8. KakoB 3aK0oH pacnpeaeneHus caydaiHom
BEJIMYMHBI X-4YHCJIa MONagaHuil B MUIIICHB?

1. OMHOMHUAJILHBII;
2. 3akoH Ilyaccona;
3. reoMeTpUYECKOe pacrpeieicHue;
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4. 3akoH bepnyiu.

3amanue Ne 14

[ImoTHOCTH BCPOHTHOCTGI\/’I HOPMAJIBHOT'O paCIIPCACIICHUA paBHA
7(x+5)2
e 32

()=
N 2

Marematuueckoe oxunanue M(X) u qucnepcust D(X) cOOTBETCTBEHHO paBHBI

1.-5u16;
2.2u9;
3.5u4;
4,-5u4.

3amanue Ne 15
CnyyaitHas Beu4rHa X pacipeaesieHa Mo MoKa3aTeJIbHOMY 3aKOHY C

0, npu x=<0,

IUIOTHOCTBIO pacrpeaeneHus BeposaTHocTei f(x) =1
3", npu x=0.

Torna ee M(X) u D(X) paBHbI:

1.1/3 u 1/6;
2.2/3u1/3;
3.1/3u1/9;
4.1/3u4/3.

3amganue Ne 16
YcTaHOBUTE COOTBETCTBUE MEXY 3aadaMi METOJIAMH MX PEIICHUS.

Cronber 1 Cronber 2

1 BepositHOCTB TOTO, UTO ETANBH HE A JlokanpHas popmyna Jlammaca
npoiget nposepky OTK, pasna 0,15.
Torma BeposiTHOCT TOTO, 4TO cpeau 300
CIIy4aifHO OTOOpaHHBIX JIeTanen
okaxxeTcst He MeHee 50 meraneit, He
npomenmux nposepky OTK, cnenyer
BBIYHCIIUTS 11O ...

2 | B mepsoit ypue cogepxurcs 10 mapos, | b
u3 HUX 8 OenbiX, BO BTOpo# 20 mapos, u3
4 Genbix. M3 ka0 ypHBI Hayauy
U3BJIEYEHBI 10 | mapy, a MOTOM U3 ATHX
JBYX IIapOB Hay/Aauy B3sUIM OAMH Liap.
Haiitn BEposATHOCTB TOTO, YTO B3ST
6enblit map. Kakue Gpopmyisl
IIPUMEHSIOTCS ISl PELICHUSI OTOU
3amaun?

Wnterpansuas popmyna Jlammaca




50

Nmeetcs n1Be ypHBI: B IEpBOM 6 OEIBIX U
4 yepHBIX 11apa; BO BTOpoi 3 Oenbix u 7
yepHbIX. U3 Haynauy BeIOpaHHON ypHBI
OepyT onuH map. Haiitu BeposiTHOCTh
TOTO, YTO ATOT map OyaeT OesbIM.
Onpenenutb BEPOSITHOCTb TOTO, UTO
BBIHYTBHIN OCJIBIN TIap

®opwmyina baiieca

BeposTHOCTb MOSBIEHUS HEKOTOPOTO
CcOOBITUA B KaXX1oM u3 500 He3aBUCUMBIX
WCTIBITAHUH TTOCTOSIHHA U paBHa 0,15.
Toraa BepoOSITHOCTB TOTO, UTO COOBITHE
MOSABUTCS POBHO 79 pa3, cieayer
BBIYHCIIATH KaK ...

®opmyJia MOJTHON BEPOATHOCTH

=

3amanne Ne 17

BepOHTHOCTB IMOABJICHUA HCKOTOPOTO COOBITHSA B KaXXJ10M H3

400 He3aBUCUMBIX MCITBITAHUM ITOCTOSIHHA U paBHa 0,1 Torz[a BCPOATHOCTD

TOT0, YTO COOBITHE MOSABUTCS pOBHO 43 pa3za, ClielyeT BIUUCIATh KAK ...

P~ @0 :5), rae Dlx) _ ¢yskus Jlamnaca;

1 1 5
PrL (05 x)=——e 2
64@*(.)’”[6@( )= 75 ;

P=~05- ':D(O.-S), rne ‘D(ﬂ — (byHKuI/m Jlamnaca,

.

1 _x
P~-9(05)  gx)=—re?
6 , TIe iz .

3amanne Ne 18

BepOHTHOCTB IMOABJICHUA HCKOTOPOTO COOBITHS B KaXXJJ0M U3

400 He3aBHCUMBIX HCTIBITaHUM TTocTostHHA U paBHa 0,1. Torna BeposTHOCTH

TOTO, YTO COOBITHE MOSBUTCS POBHO 52 pa3a, CIeIyeT BBIUUCIATH 11O
nokanbHOU (hopMmyie Jlamiaca Kax ...

1 P~ %go(Z),zdego(x) = %e‘z :
9 Px 1¢>(2),eae¢(x) = Le‘x7

: 6 J2r
3 P~ 1¢(3),eae(p(x) = ie'%

. 5 N
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M‘X,\,

4. P = @(2),20ep(x) =

v
8

3ananue Ne 19
Jlara BeIOOpKaA 00BEMa N Xy, Xz, ...Xn. ECIM KaXKIbIl 2JIeMEHT BRIOOPKH
YBEJIUYUTD B 5 pas, ... (3aKOHUHUTH (pazy).

1. BeiOopouHasi cpeaHsisi BO3pacTeT B S5 pa3 U BBIOOpOUYHAs JUCIEPCHS
BO3pacTeT B 5 pas;

2. BpiOopouHas cpemHsis BO3pacTeT B 5 pa3 W BBIOOpPOYHAS JUCHEPCUS
BO3pacTeT B 25 pa3s;

3. Breibopounas cpemHssi Bo3pacTeT B 25 pa3 M BBIOOpOYHAS TUCHIEPCHUS
BO3pACTET B 5 pas;

4. BwiOopouHas cpeaHss BO3pacTeT B 5 pa3 M BBIOOpOYHAS UCIIEPCUST HE
U3MEHUTCS.

3amanue Ne 20
N3 rerepalibHOM COBOKYITHOCTH M3BJICUeHA BhIOOpKa oObema n =100,
MTOJIMTOH YaCTOT KOTOPOU UMEET BU/I;

Torma oTHOCUTEILHAS YacTOTA BapUaHTHI X; = 25B BBI60pKC paBHa....
1.0,20;
2.0,25;
3.0,06;
4.0,05.

3ananue Ne 21
13 renepanbHON COBOKYITHOCTH M3BJIEYeHA BEIOOpPKA oObema n = 81:

X 1 2 4 5 6
1 5 14 n3 22 6
Torma 3HayeHue n, paBHo ...
1.34;
2.81,
3.47,

4.33.
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3aganue Ne 22
Pa3max BapbpupoBaHus BapuaiioHHoro psiga 3, 4, 4, 4,5, 7, 8, 10, 11,
12, 14, 14 paBeH ...

1.12;
2.4;
3.11;
4.17.
3amanue Ne 23
Mopa Bapuanunonsoro psaa s, 7,9, 12, 12,12, 16, 17, 18, 19, 21
paBHa...
1.12;
2.15;
3.16;
4.13.
3amanue Ne 24
Y cTaHOBUTE COOTBETCTBHE MEXKIY BRIOOPKAMH UX BRIOOPOUYHBIMU
CpPEIHUMU 3HAYCHUSIMH.
Cronben 1 Cronbern 2
1 1,3,4,6,9,12,12,12,16,14,16,18,20 A 8
2 2,4,6,8,10,10,16 b 11
3 1,2,4,7,8,10,10,16 B 7,5
4 1,2,4,7,8,10,12,16 r 7,25

3amanue Ne 25
ToueuHast OllEHKAa MaTEMaTHYECKOTO OXKUIaHHUsI HOPMAIILHO pacipeIeIeHHOM
clry4aiiHoii Benmuunbl paBHa X =15,6. Torna ee noBepuTenbHLIN HHTEPBAT
MOKET UMETH BHI. ..
1 [15,6; 17];
2 [14,6; 15,6];
3. [151;16,1];
4 [16: 17].

3ananue Ne 26
Han noBeputenbHblii nHTEpBaN (32,06;41,18) myist OlIEHKU MaTEeMaTUYECKOTO
OKUJIAHUSI HOPMAJIBHO PacCIpeAeICHHOTO KOJIWYECTBEHHOrO IpU3HaKa. Toraa
TOYEYHAs OIICHKA MAaTE€MAaTUYECKOT0 OXHUIAaHUS PaBHA. ..

1. 36,52;
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2. 36,62;
3. 9,12;
4. 73,7.

3aganue Ne 27
Jlan noBepuTeabHbIN HHTEpBAI (25,44;26,98) 1715 OIIEHKH MaTeMaTHYECKOTO
O’KUJIaHWS HOPMAJIBHO paclpe/IeIeHHOT0 KOJIMYECTBEHHOT O Mpu3Haka. Torna
U YBETMYEHUU HAICKHOCTH (JIOBEPUTEIHLHON BEPOSATHOCTH) OLEHKH
JIOBEPUTEIIbHBIN MHTEPBAI MOKET MPUHATH BUI ...

1. (25,74;26,68);
2. (24,04;26,98);
3. (24,14;28,38);
4. (24,04,28,38).

3amganue Ne 28
CocTraBbTe BEpHBIN aITOPUTM MPOBEPKHU THIIOTE3bI O PABEHCTBE CPETHUX
3HAYCHUH ¢ TOMOIILI0 KpuTepus CThIOJICHTA!

1) PaccuuThIBaeTCs SKCIIEPUMEHTAILHOE 3HAYCHUE KPUTCPHSI
CrerozieHTa 1 110 Tabnuie odpaTHoro pacnpeaeneHuss CTeroeHTa
HAXOJT KPUTUYECKOE 3HAUYCHUE CTATUCTUKH;

2) 3amaercs ypOBEHb 3HAYUMOCTH oL ¥ (POPMYITUPYIOTCS HYyJICBas U
albTepHATUBHAS TUIIOTE3HI,

3) CpaBHHBAIOTCS AUCIIEPCHUH;

4) Tlo BEIOOpKAM BBIYUCIISIOTCSI BBIOOPOYHBIE CPETHUE H JUCIICPCHHU;

5) Jlenaercs BBIBOJ O PAaBEHCTBE WJIM HEPABEHCTBE CPEIHUX 3HAUCHUI,

6) PaccmarpuBaroTCs ABE TeHEpaIbHBIC COBOKYITHOCTH U BBIOOPKH M3 HUX

(X1, Xz, X0 )y (Y11 Y2000 Yim) .

3amganue Ne 29
Kputepnit CTbrofeHTa CpaBHEHUS CPEAHUX UCIIOIB3YETCS JIA. ..

1. CBsi3aHHBIX BBIOOPOK;

2. HecBsizaHHBIX BBIOOPOK;

3. OTHOPOHBIX;

4. KOHTPOIBHBIX U 3KCIIEPUMEHTAIBHBIX TPYIII.

3anmanue Ne 30
CocTtaBbTe BEpHbIN aIrOPUTM MPOBEPKHU TUIOTE3BI O PABEHCTBE CPETHUX
3HAYEHHM C MTOMOIIBIO KpUTepus BHIIKOKCOHA!

1) Pacmosoxxum N+m 3HaueHuit 000MX BBIOOPOK B MOPSIAKE BO3pacTaHus,
T. €. B BUJIE O0ILIEro BapuallMOHHOIO psja;
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2) Haxonutcst BRIOOPOYHOE U KPUTUYECKOE 3HAUYeHUE cTaTucTuku W

KpUTEpHS,

3) HaxomuTcsi cyMMa paHIOB 3JIEMEHTOB BBIOOPOK;
4) Jlenaetcs BBIBOJ O PAaBEHCTBE MJIM HEPABEHCTBE CPEIHUX 3HAYCHUN;
5) IIpaBUIBHOCTH BBIUMCIICHUH MPOBEPSACTCS 1O

dopmyne: W, + @, =NM,

3agaHusi OTKPBITOr0 THNA (TUIIOBBIC 3aJ]aHUS, CHTYaIllHOHHBIC 3a1a9H)

Howmep Bompoca u npoBepka chopMUpOBAHHON KOMITETEHIIUU

No Ko xommereHINH No Kon xomnereHmu Ne Ko xommerennun
BOITIpOCa BOIIpOCa BOITpOCa
1 YK-1 16 VK-1 31 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(UOIIK-1.1, UOIIK- (MOIIK-1.1, (MOIIK-1.1,
1.2, UOIIK-1.3) HOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) HOIIK-1.3)
2 YK-1 17 YK-1 32 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(UOIIK-1.1, UOTIK- (MOIIK-1.1, (UOIIK-1.1,
1.2, UOIIK-1.3) HOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) NOIIK-1.3)
3 VK-1 18 VK-1 33 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(MOIIK-1.1, UOIIK- (MOITK-1.1, (UOIIK-1.1,
1.2, UOIIK-1.3) HOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) HOIIK-1.3)
4 VK-1 19 VK-1 34 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIlK-1 OIIK-1 OIIK-1
(MOIIK-1.1, UOITK- (MOITK-1.1, (UOIIK-1.1,
1.2, UOIIK-1.3) HOIIK-1.2, HOIIK-1.2,
MOIIK-1.3) HOIIK-1.3)
5 VK-1 20 YK-1 35 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(UOIIK-1.1, UOTIK- (MOIIK-1.1, (UOIIK-1.1,
1.2, UOIIK-1.3) HOIIK-1.2, HOIIK-1.2,
NOIIK-1.3) NOIIK-1.3)
6 YK-1 21 VK-1 36 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
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NYK-1.2) NYK-1.2) NYK-1.2)

OITK-1 OITK-1 OITK-1
(MOIIK-1.1, NOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, IOTIK-1.3) WOTIK-1.2, VIOTIK-1.2,
MOIIK-1.3) MOIIK-1.3)

7 VK-1 22 VK-1 37 VK-1
(UYK-1.1, (UYK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)

OIK-1 OITK-1 OIK-1
(MOTIK-1.1, NOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, IOTIK-1.3) WOIIK-1.2, WOIIK-1.2,
MOIIK-1.3) MOIIK-1.3)

8 VK-1 23 VK-1 38 VK-1
(UYK-1.1, (UYK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)

OITK-1 OITK-1 OITK-1
(MOTIK-1.1, NOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, UOTIK-1.3) VOIIK-1.2, VIOIIK-1.2,
MOIIK-1.3) HOIIK-1.3)

9 VK-1 24 VK-1 39 VK-1
(UYK-1.1, (UYK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)

OIK-1 OITK-1 OIK-1
(MOIIK-1.1, NOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, IOIIK-1.3) WOIIK-1.2, VOIIK-1.2,
MOIIK-1.3) MOIIK-1.3)

10 VK-1 25 VK-1 40 VK-1
(UYK-1.1, (UVK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)

OITK-1 OITK-1 OITK-1
(MOTIK-1.1, NOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, IOTIK-1.3) WOIIK-1.2, VIOTIK-1.2,
MOIIK-1.3) HOIIK-1.3)

11 VK-1 26 VK-1 41 VK-1
(UYK-1.1, (UYK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)

OITK-1 OITK-1 OITK-1
(MOTIK-1.1, MOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, IOTIK-1.3) WOIIK-1.2, VOIIK-1.2,
VIOIIK-1.3) MOIIK-1.3)

12 VK-1 27 VK-1 42 VK-1
(UYK-1.1, (UVK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)

OITK-1 OITK-1 OITK-1
(MOTIK-1.1, MOTIK- (MOTIK-1.1, (MOTIK-1.1,
1.2, UOTIK-1.3) VOTIK-1.2, VIOTIK-1.2,
MOIIK-1.3) MOIIK-1.3)

13 VK-1 28 VK-1 43 VK-1
(UYK-1.1, (UYK-1.1, (UYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)

OITK-1 OITK-1 OITK-1
(MOTIK-1.1, NOTIK- (MOTIK-1.1, (MOTIK-1.1,
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1.2, UOIIK-1.3) NOIIK-1.2, NOIIK-1.2,
NOIIK-1.3) NOIIK-1.3)
14 VK-1 29 VYK-1 44 VK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NYK-1.2)
OIlK-1 OIIK-1 OIIK-1
(MOIIK-1.1, NUOIIK- (MOIIK-1.1, (MOIIK-1.1,
1.2, UOIIK-1.3) NOIIK-1.2, NOIIK-1.2,
NOIIK-1.3) NOIIK-1.3)
15 YK-1 30 YK-1 45 YK-1
(MYK-1.1, (MYK-1.1, (MYK-1.1,
NYK-1.2) NYK-1.2) NVYK-1.2)
OIIK-1 OIIK-1 OIIK-1
(MOIIK-1.1, NOIIK- (MOIIK-1.1, (UOIIK-1.1,
1.2, UOIIK-1.3) NOIIK-1.2, NOIIK-1.2,
NOIIK-1.3) NOIIK-1.3)
Kirou oTBeTOB K 3alaHUAM OTKPBITOI'O THIIA
Ne BepHs1ii otBET
BOIIPO
ca
1 |Paccmorpum coObiTHs Aj — BBIIAo i 04koB, i =1, 2, ...,6. O4eBHIHO, YTO STH COOBITHS
00pa3yroT cxemy ciydaeB. Torza 9nucio Beex cirydaeB N = 6. BuImageHuio 4eTHOTO
9HCIIa OYKOB OJIATONIPHUATCTBYIOT Citydan Ay, A4, As, T.6. M = 3. Torna P(A) = % = g = %
2 IepeiineM K MPOTHBOMONOKHOMY COOBITHIO D — TIPM OJHOM BBICTpEJE CTPENOK
BEIOBET He MeHee 8 oukoB. CoObITHE D HacTymaeT, eciu npousoitner A umu B, umu C,
t.e. D=A+B+C . Tak kak coObiTusi 4, B, C monapHO HECOBMECTHBI, TO, 10 TEOPEME
CIIOXKEHH,
P(D)=P(A)+P(B)+P(C) =051, orkyna P(D)=1-P(D)=1-0,51=0,49.
3 PaccMoTpuM coObITHSI: B — nepBbIid BEIHYTHIN map Genbiii; C — BTOPOM BBIHYTHIN mIap
6ensiit. Torna 4 = BC.
OMnBIT MOXKHO MPOBECTH IBYMsI CLIOCOOAMM:
1) ¢ Bo3BpallleHueM: BBIHYTHIN 11ap mocie (pukcaiuu 1BeTa Bo3Bpalaercs B ypHy. B
3TOM ciy4yae coObITusi B u C HE3aBUCHMBI:
P(A4) = P(B)-P(C) = 5/15-5/15 = 1/9;
2) 6e3 BO3BpallleHHs: BBIHYTBIH IIap OTKJAJAbIBa€TCS B CTOPOHY. B 3ToM ciyudae
coObITus B 1 C 3aBUCHUMBI:
P(4) = P(B)-P(CIB).
st coObITHsSL B YCIIOBUS NIPEKHUE, P(B)=%=%, a mua C cuTyauus W3MEHMIIACh.
[Ipousonuio B, cieaoBateiabHO B ypHE OCTaloch 14 1m1apoB, cpelu KOTOPbIX 4 Oenbix
4 2
P(C/B)=— ==
(C/B) 14 7
12 2
Urak, P(A)=—-—=—.
37 21
4 Muiens Oyaer nmopaxeHa, ecii B Hee MOMaeT 100 MepBbIi CTPeNoK, TM00 BTOPO,

b0 oba BMecTe, T.e. Mpom30imeT coObitTue A+B, Te coObiThe A 3aKiIovaeTcs B
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MOTaJJaHUY B MUILIEHD [IEPBBIM CIIOPTCMEHOM, a coObITHE B — BTOphIM. Torna
P(A+B)=P(A)+P(B)-P(4-B)=0,7+0,8-0,7-0,8=0,94.

5 Beenem o0o3HaueHus coObITHI: A — TIEPBBIA B3ATHIA yUeOHUK MUMEET IepervieT, B —
BTOpOW y4eOHUK MMEET IMepervieT. BeposTHOCTh TOro, 4TO MEpPBbIM y4eOHUK HMeEeT
MeperuIeT,

P(A) =3/6 = 1/2.

BeposiTHOCTB TOT0, YTO BTOPOH yU4eOHHK UMEET MepeIuieT, P YCIOBUHU, YTO NEPBBIN
B3STHI y4eOHHK OBUI B MeEperieTe, T.e. YCIOBHAs BEPOSATHOCTb COOBITHS B, TakoBa:
P(B/4) = 2/5.

Vickomasi BEpOSITHOCTH TOrO, YTO 00a ydeOHHMKAa HMMEIOT TMeperieT, MO Teopeme
YMHOKEHUS BEPOSATHOCTEN COOBITHI paBHA

P(AB) = P(A) - P(B/4) =1/2- 2/5=0,2.

6 |BeposTHOCTH BbINaJeHNus repda Ipy OJUHOYHOM UcHbITaHuu P = 1/2, orctoga =1 —p
= 1/2. Ilo popmyne bepuynnu nmeem:

1 5 1 5
P,(5)=C;| =|| =] =0,25.
w0-c(3) (3]

7 BeposiTHOCT, HOPMAJIBHOTO Pacxo/ia ANEKTPOIHEPTUU B MPOJOHKEHHUE KaXKIBIX U3 6
CyTok moctossHHa u paBHa p=0,75. CremgoBaTenbHO, BEPOSTHOCTH IEpepacxoja
ANEKTPOIHEPTHH B KaXK/Ible CYTKH TaK)Ke MOCTOsSIHHA U paBHa =1-p=1-0,75=0,25.

Hckomas BeposaTHOCTh 110 hopmysie bepHyiiu paBHa

P, (4) = C{ p*q? = 6;25(0,75)4(0,25)2 ~030,
8 PA< X <25)=F((25 -F@®)=(25-2)*>-0=0,25;
P(25< X <35)=F(35)-F(25)=1-(25-2)*=0,75.
9 300 300
P(200 < X <300) = jf(x)dx: [ @dx:l.
200 200 X 6
10 0
Jliist Hax Ok IeHus KO3(DPHIIMEHTA @ BOCTIOIB3yeMCs (hOPMYIION: _[ f(x)dx =1.
o 0 b © b1 - - 1
x)dx = |0dx+ | asin xdx+ | Odx = a|sin xdx =—acosx| =2a=1,a=—.
e e st et —cons 200}
11
C0S2X, npu Tex<?
T
0, X >—
wpu > %
12 X 1 2
P, 0,8 0,2
Y -1 0 1 2
pj 012 013 0’3 0’2
13 HaiimeM BeposATHOCTH BO3MOXXHBIX 3HaueHWH X TpH  YCIOBUH, YTO

cocrapisiromas Y MpuHsUIa 3HadeHue Y, = 3:

Xy, 0,25 5
): p( 1 yl) _ == p(X2|y1

= - y=POeys) 005 1
p(Yy,) 0,25+0,05+01 38

p(y,) 04 8

p(X ]y,
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P(Xs,y) 01 1

p(y,) 04 4

Torma yCnoBHBIA 3aKOH PACHOpEACIICHUS BEPOATHOCTEHM  COCTABIISIIOLLECH
X mpuMeT BUL:

p(X3|y1) =

X -1 0 2
pXl) s 11
8 8 4

VCII0OBHBIM 3aKOHOM pacrpeeeHust cocTapistomieil ¥ npu X = x; Ha3bIBaIOT
COBOKYITHOCTh YCJIOBHBIX BeposiTHOocTed Buaa: q(v;|xy),q(valxy), ..., gy, |xs), Thoe
a(y;

X k) = Py, (Y = ¥;). DTH BepOATHOCTH BBIYUCIISIOTCA 1O (hopMyIe:
q vy, xi)

p(xg)
Haiinem BeposATHOCTH BO3MOXKHBIX 3HAYEHUN Y IIpH yCIIOBUH, YTO
cocTaBiiArolas X NpuUHsAIa 3HAYCHUE X3 = 2

(| )_q(yl,xg)_{),l_l()_?.
TN =6 035 35 7

a(yy|xx) =

QUTZFXS) _ G,ZS _ 25 _ 5
p(x3) 035 35 7
Torga ycrmoBHBIN 3aKOH pacipeiesieHrs BEpOsSTHOCTEN COCTaBIAIONICH Y TpUMET

q(yz|x3) =

BHI:
Y 3 6
q(Ylx3) | 217 5/7
14
Vi -6 3 6
Pi 051031 0,2
Z 1 4
Pj 0,3 0,7
15
cos2x, npu —g <x gg
f(x) = i ;
0, npu |x|>—
pu x>
© /4 n/4 w n/4 u=x; dv=cos2xdx
M(X)= _[xf(x)dx = Ide+ jxc0s2xdx+ Jde = chos2xdx: sin Ax
—o0 —o0 —n/4 /4 /4 du:dx’ v:_z_.
: /4 w4 - n/4
=xsm2x 3 I sm2xdx20052x _o.
2 -n/4  _p/4 2 4 -n/4
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D(X)=MX*)-[MX)] =01163-0=0,1163.
o(X) =+/0,1163 ~ 0,34.

© -n/4 n/4 © n/4
M(X?)= Ixzf(x)dx: dex+ Ixz cos2xdx+ .[de: _[xz cos2xdx =
—o0 —o0 -n/4 n/4 -n/4
u=x* dv=cos2xdx , . 4 w4 u=x; sin2xdx=dv
= in 2 _ X sin2x | - Ixsin 2xdx= cos2x
du = 2xdx, v:sm x; 2 —xid 4 du=dx, v=- ;
2 2
2x T4 n/4 2 2 in 2x /4 2 1
+xcosx| _Tpeos2x , _m sin x| T 1 o6,
2 o 16 4 ', 16 2

16

MareMaTrnyeckoe 0KMIaHHUE CIIy4allHON BEIUYMHBI PABHO:
M(X)=0-0,0625+1-0,375+2-0,5625=1,5.

17

Bri6op xaxmoro u3 1000 wm3menuii MOXKHO CUMTATh HE3aBUCHUMBIM HCIBITAHUEM, B
KOTOPOM BEPOSTHOCTH TOSIBJICHHS U3JIEIUs TIEPBOTO COpPTa OJIMHAKOBa M paBHa p = 0,96.
Takum 00pa3om, 3aKOH pacipeieNICHUs MOKET CUUTATHCSI OMHOMUHAIILHBIM.

m, = pn=1000 - 0,96 = 960;
D, =npg =1000 -0,96 -0,04 = 38,4;

18

T.k. cnyuaiinas BeninunHa X pacrpeziesieHa 10 OMHOMUHAJIbHOMY 3aKOHY, TO
MX)=np=2p=09, = p=0,45;
D(X)=npg=2p(1—p)=2-0,45-0,55=10,495.

19

[To popmyne nucnepcun GUHOMHUHAIBLHOTO 3aKOHA MOJIyYaeM:
D(X) =npg=3p(1—p)=0,63;

3p2 -3p+0,63=0
p —p+021=0;
p =07 p,=03

20

[IpuHuMast 3a ciiydyailHyr0 BEIMYMHY YUCIO OTKA3aBIIMX MNPHOOPOB, BUAUM, UTO 3Ta
cily4aiiHasi BeTUYMHA MOXKET MpuHUMaTh 3Hauenus 0, 1, 2, 3 i 4.
Jns  cocraBieHMs 3aKOHAa pacOpeleNieHus STOM  CIy4allHOW  BEJIMYUHBI

HEOOXOIMMO OIPEICIUTh COOTBETCTBYIOIINE BeposTHOCTH. [Ipumem ¢, =1- p,.
1) He oTkazan HE oAMH IPHOOD.
2(0)=q,4,9,9, =0,7-0,4-0,5-0,4 = 0,084.
2) OTkazan oJIMH U3 IPUOOPOB.
PV =p9,9:9, +4,P29:94 + 4,9, P39, + 49,95 P, =0,302.
3) Otka3anu 1Ba npubdopa.
P(2) = P1P2439s + P19:P39s + 19295 P4 + 91 P2P394 T 41 P293P4 + 419, P3 P4 = 0,38.
4) Otkazanu Tpu npudopa.
P(3) = PiP2P3qs + P1P2q3Ps + D192 D3 Ps + 41 P2 P3Py = 0,198.
5) OTkazanu Bce npudOpBHI.
p(4) = p,p,psp, =0,036.
[Tonydaem 3aK0OH pacripeaeaeHus:

N
w
S

X 0 1
N 0 1 4 9 16

p 0,084 | 0,302 | 0,38 | 0,198 0,036




60

Maremarnueckoe OXKUJaHUC:
M(X)=0,302+2-038+3-0,198+4-0,036=1_8.

M(X?*)=0,302+4-038+9-0,198 +16-0,036 = 4,18.
Hucnepcus:
D(X)=M(X*)-[MX)] =4,18-3,24=0,94.

21

BepoaTHOCTH IATH NONAAAHUN U3 TISITH BO3MOJKHBIX, YETBIPEX U3 IIATH U TPEX U3
ISATH OBLIM HaliIeHbI BhIIE 110 popmysie bepHyIIM U paBHBI COOTBETCTBEHHO:
P,(5)=0,01024 , P,(4)=0,0768, P,(3)=0,2304

AHaJIOTUYHO HAHIEM:

P.(2) = 3o42 .0,6° = 0,3456
P.(1)= 5 04l 0,6 =0,2592
P, (0) = 5040 .0,6° =0,6° =0,0778

Torna 3akoH pacupenesneHust UMeeT BUA:

X 0 1 2 3 4 6

P 0,0778 | 0,2592 0,3456 0,2304 0,0768 0,01024

22

Bropoii 10kOMOTHB He MOTPeOyeTCsl, €CIIM OTKIOHEHHE MAacChl COCTaBa OT OXKHUIaEMOT0O
(100-65 = 6500) ue nmpeBocxoaut 6600 — 6500 = 100 T.

T.k. Macca KaxJOro BaroHa MMEET HOPMAJIbHOE paclpeieiicHHe, TO U Macca
BCETO COCTaBa TOXe OyJeT pacipeaesieHa HOPMaJIbHO.

ITonyuaem:

P(X —M(X)|<100= 2@[1100

} 20[1,111]=2-0,3665= 0,733
00c

23

HHOTHOCTB paCHpeL[eJIeHI/I}I HMEET BUI.
1 (-2

fx)=—=e ? ;
2n

[Toctpoum rpaduxk:

0.4 -

i 1/“\\

0.3:

02|
/;/ \

Haiinem BeposITHOCTH MOTaIaHusl CTy9aiiHOW BeTWYUHBI B HHTEepBa (1; 3).
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car =M of372) g 122)] -1 _
Pl<X<3)=— 7= je dr = 2{@[ \/5) cp[ \/Eﬂ 2[cp(o,7071)+<1>(0,7071)]

HaiinemM BepoOSTHOCTH OTKJIOHEHHE CIy4allHOW BEIMYHHBI OT MaTeMaTHYECKOTO
OKU/IaHUS HA BEJIMYHMHY, HE OOJIBIIYIO YeM 2.

A 2
P(X-2/<2)= @(G—\/ﬂ = CD(EJ = D(4/2) ~ 0,95.

Tor *e pe3yabTaT MOXKET OBITh MOJYYCH C HCIOJIh30BAHUEM HOPMHUPOBAHHOMN
¢dbynkuum Jlamnaca.

P(X-2|<2)= 26(% =20(2)=2-0,4772~0,95.
(&)

0,6778.

24 Bcero ucneiranuii no cxeme bepuymnu n = 100. Kpome Toro, p =0,512,g=1-p

=0,488.
[Tockonpky N = 100 —3TO mMOcTaTouHO OOJNIBIIOE YHCIO, OyaeM paboTarh MO
JlokanwsHoM Teopeme MyaBpa — Jlamaca. 3ametum, uro Npg <~ 25 > 20. Umeem:
o1 51-512), 1 B
Po(®D \/2_5 o( 75 )= c ¢(0,04) =0,07972
[TockonbKy MBI OKPYTIISIM 3HA4YCHUE NP( 10 [EJIOr0 YUCIIa, OTBET TOXKE MOYKHO
okpyrnuth:0,07972 = 0,08. YuuThiBaTh OCTaNIbHBIE HU(PHI IPOCTO HET CMBICHA.

25 |(dnsa Toro, uToObl BOCHOJB30BaThCs TeopeMoil MyaBpa - Jlamnmaca Haiiaem
MaTEeMaTHYECKOe OXKMJAHWE M JIHCIICPCHIO KOJMYECTBa OpakoBaHHBIX jeraneii B 50
OTOOPaHHBIX:

m_=np=50-0,2=10
D =npg=50-0,2-0,8=8
dakTuvecku B 3ajade TpeOyeTcs OMpeNeuTh BEPOATHOCTh TOTO, YTO OpaKOBaHHBIX
neTaneit OyeT He MEHee 1IeCTH, HO U, OYeBUIHO, He OoJee S0-Tu.
P(6< X <50) = [@(Mj - cp[ﬂjj = (©(10) + D)) = (0,5 +0,3413) = 0,8413
V16 V16
3nauenus ¢ynkuuu Jlammaca Haxonmarcs mo Tabnuie. KoHeuHo, 3HaueHUS
¢bynkuun Jlammaca @(10) B Tabnuile HET, HO T.K. B Ta0iHUIaX yka3aHo, uto D(5)=0,4999,
TO BCE 3HAUEHUs OT BEJTMYMH, IPEBBIIAIOIINX 5 TaKKe MpuOImKeHHo paBHbI (,5.

26 O06beM rerepanbHOi coBokynmHocTd N = 2000, a 00beM BeIOOpKH n = 100.

27 VYcioBus penpe3eHTaTuBHOCTH BBIOOPKU:

5) dactu BBIOOPKH JIOJDKHBI OBITH TMPOMOPIHUOHAIBHBI YaCTSIM TeHEepaTbHON
COBOKYITHOCTH;

6) BBIOOpKA JOJDKHA HATJISIHO JEMOHCTPHPOBATH BCE OCOOCHHOCTH HM3Y4aeMOro
MIpU3HAKa;

7) BBIOOpKA JIOJKHA OBITH IOCTATOYHO OOBEMHOI;

8) cuy4aiiHbIil OTOOP BEIOOPKH.

28 B pacnpenenenuun 12, 14, 16, 18, 20, 22, 24, 26, 28 menuaHoi OyneT IeHTpadbHas
BapuanTta, M, = 20, T.K. 10 06€ CTOPOHBI OT HEE OTCTOUT MO 4 BapUAHTHI.

29 |Idns psia ¢ 9eTHbIM guciioM wieHoB 6 8 10 12 14 16 18 20 menuaHoii OyeT moaycymma
€ro IEHTPATBbHBIX WieHOB (M, = hEL = 13).

30 |Bapuayuonneiii pso: 00111112222222233334.

CTaTuCTUYECKUN PAJL:
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Xj

0

1

2

n;

2

5

8

2. n; = n. Jle#ictButensHo, », n; = 20.

31

Haiinem smmupudeckyro (yHKuuio pacnpenenenus F,(x) Ui IPUBEJCHHOTO BBIIIC
npuMepa:

0 6
= = — = (J- = — = -
x =0, E,(x) 20 0; x <1, E,(x) 20 0,3;

<2 F()—11—055 <3 F()—15—075
XS &b =5 T 099 X5 3 X =50 = 5
1

x <4, F()=2-=095x>4 E(x) =2 =1,

AHanuTHYECKU € MOXHO 3alucaTh CIeIyIImUM 00pa3om:
0 mpu x = 0,

01lmpu0<x =1,
035mpul <x = 2,

Fa () = 0,75mpu2 <x = 3,
0,95 mpu0 < x < 4,
1 opu x = 4.
F A
n
1 <
0.9 . |
0,8 | |
S |
0,7 i | |
06 ; ; i
0,5 i | |
0,4 : : |
S | I
0.3 : : : :
0,2 5 | i |
01— e e e
0 1 2 3 4
X
32 Moma —M, =2
242
Mennana — M, = - = 2
Bri0opounas cpenHsis —
_ 1 1
xaz—ZxI-nI-=—(0-2+1-5+2-8+3-4+4-1) = 1,85
n i 20
=
33 Bribopounas mucnepcust —

K
1 _
52 = HZ(XI'—XB)E n; =
i=1
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1,85)2 - 1

_(0-185)2-2+(1-185)%-5+(2-185)*-8+(3—-1,85)* -4+ (4—
N 20
=0,735.

34

CpennHee KkBaipaTHYECKOE OTKJIOHEHHE — S, = /52 = /1,5 = 1,2

35

Koaddurnuent Bapuanum —

CV = % -100% = % - 100% ~ 83% . Pa36poc 60ibIION.

36

BapuannonHubii pasMax — R = X0 — Xmin = 4 — 0 = 4.

37

n 30-50 50-100 100- 400 400- 1000 1000~ 2000

YUCIIO0 4-6 6-8 8-9 9-11 11-12
HUHTEPBAJIIOB

38

[IpencraBuM nmaHHBICe B BHAEC BapuanuoHHoro psnpa: 1, 1, 2, 3, 4, 5, 6, 8.
BreibopouHoe  cpemHee W HCHpaBlieHHAas — BBIOOpPOYHAST  JHUCIIEPCHUS  PaBHBI:

;:%(1+1+2+3+4+5+6+8)=3,75;

s? =$(12 +12+2° +32 + 42 452 + 67 +8° —8-3.752)z 6,214 .

Bce sneMeHTBI BXOAST B BLI60pKy 0 OAHOMY pasy, KpoMe 1, CJIICOOBATCIBHO,

moga d, =1.Tak kak n = §, To Meguana ﬁx :%(3+4):3,5.

39

CocrosATenbHas 1 HECMEIIEHHAs OLIEHKA:
k
__lz —1(2 8+4-94+5-10+6-3)=39
YR T -
1=
Hecmemennas ornenka:

k
1 _
Snz = Z(xi—xﬂ)z Ny
i=1

n—1

(2-392-8+(4-392%-9+(5-39)?-10+ (6 —3,9)

30 -1
O¢ddexTuBHas OlLIEHKA:

S=4/s2=/19=14

40

[IpenacraBuM naHHbIe B BUE BapuallMoHHoro psaja: 1, 1, 2, 3, 4, 5, 6, 8. Tak kak
n = §, TO BEIOOPOYHOE CpeHEE U UCIIPABIEHHAs! BEIOOpOUHAs JUCTIEPCUs PABHBI

}:%(1+1+2+3+4+5+6+8) =375,

s2= L (12412 422 132 147 457 162 182 ~8.375%)~6,204.

T8-1
_ 2 _
CTaH,HapTHOC OTKJIOHCHHUC S= \/87 - 2’493 .

ITo [Tpunoxenusm HaXO0JIUM: i g0s/2(8-1) =ty 75(7) = 2:365 ,

Xio0s2(8—1)=16,0; Zg,oslz (8-1)=169.
HonyqaeM IlOBCpPITCJ'IBHBIfI HHTCPBAJI IJIA MATCMATHYCCKOI'O0 OKUAAHUA
2,493- 2,365 2,493- 2,365
375 22 2, 3754 S O
S ")
unu (1665 5835).

41

JloBepUTENBbHBIN HHTEPBAJ I JUCTIEPCUN
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[7-6,214; 76,214) W (2,719, 18392).

16 2,365
42 y . to . to
JloBepuTeIbHBI HHTEpPBaJl HAXOIUTCS M3 HEPaBEHCTBA: X, ——— <a<X, +——, I1e
Jn Jn
to
ﬁ =0 - TOYHOCTH OLIEHKH, { - 3HAUeHHWe apryMeHTa, mpu Kotopom ¢yHkuus Jlammaca
(D(t) = g , TI€ ¥ - HaJIe)KHOCTh NHTEPBAJIbHOMN OLICHKHU.
0,95
4. Haiinem £ =="2-0475
2 2
5. Ilo tabimue npUIOKEHUs HaiiieM 3HAYCHHE apryMEHTa, IPH KOTOPOM (DYHKITHS
Jlamnaca @(t)= g . D(t)= % = 0,475 npu aprymenre t =1,96.
6. IloacraBum momydeHHble qanHbie t =196, N=25, X, =14, 0 =5wu y=095 B
to to 196*5 196*5
dopmyny: X ———=<a<X +—=. llomysaem 14-—F——<a<l4+—F——
o Jn Jn & J25 J25
Brruncisgem 12,04 <a <15,96.

43 |HaMm He U3BECTHO ceHepanvbHoe cpedHee K8aopamuyHoe omKioHeHue. B TaHHOM ciydae
WHTCPBAIBHOM  OIIGHKOM  MaTeMaTH4ecKoro oxujanus a=M (X) HOPMAaJILHO
pacrpeeieHHOro mpu3Haka X TeHepaJbHOW COBOKYITHOCTH 110 BEIOOPOYHOM CpeHEH U
HeboubIoM 00beMe BBIOOPKH (N < 30 ) CIIyXHUT JOBEPUTEIbHbIN HHTEPBAIL:

X, ——-=<a<X +-=, rae - HAQJIEXKHOCTb, S - <MCIPABICHHOE» CpeIHee
/n /n e p p
KBa/J[PaTHYHOE OTKJIOHEHHE, N - 00beM BbIOOPKH. 3HaueHue t, Haxomures 1o Tabiauue

MPUIIOKCHUS 110 3aJaHHBIM N U ¥ .
3. Haiinem t, mo tabmune npwiokenuss 1o y=0,999 u Nn=16. Tlony4yaem
t =4,07.
4. Toncrasnsem t =4,07, X =428, n=106 wu s=8 B dopmyny:
ts ts * *
X, ——=<a<X +-=, 42,8—M<a<42,8+m.
Jn Jn J16 V16
[Monyyaem: 34,66 <a <50,94.
44 [epserit aTan. O6beMbI BHIOOPOK paBHbI N = 14; m = 12. Beruucisem BbIOOpOYHBIE

CpeIHUE U TUCTIEPCHUH.

o _1
X = = (Xa+xo+t... tXn);
n

X =ﬁ (23+25+23+22+23+24+28+16+18+23+29+26+31+19) = 23,5;

2
Sy = il(xf+x§+...+xﬁ—n-(>‘()2),
n_

S5 = ﬁ (23%4+252423%+222423%+24%4282+16%+18%+ +23%+297426%+31%+19%
14(23,5)%) = 20,96,

1
y = H(y1+yz+...+ym),
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g= L

V=5 (6+27+29+24+17+24+30+33+23+26+20+34) = 25,2 ,

2 1 _
Sy = SO Y YR M (9)),

2
Sy = Tll(162+272+292+242+172+242+302+332+232+
+26%+20%+34%- 12(25,2)?) = 36,04.
Bropoti stamn. [IpoBepsieM, MOXHO JI CYMTATh CPEHHUE PABHBIMMU:
_ max(sf;sy) _ 36,04
 min(s%s?) 2096
ITo ta6n. TTIPUJIOKEHUA 3 naxoaum F, = F (11; 13) = 2,65.

Bunno, uro F < F,, (T.k. 1,7 <2,65), TO €CTh 1UCIIEPCUU MOKHO CUMTATh PABHBIMHU.
Tperuii atan. BeraucisieM CTaTUCTUKY KPUTEPUSL:

1,7,

‘- x| 1
\/SS(n—1)+s§(m—1) \/1+1
n+m-2 n -m
_ |235-25,2) L _osm
20,96(14-1)+36,04(12-1) [1 1 '
\/ 14+12-2 14 12

[To Tabn. CTploiIeHTa HAXOAUM KPUTUYECKOE 3HAYCHUE KPUTEPHUSL:
tp = tia (n+m-2)=tp 95(24)=1,711
Bupaso, uro t < t,, (T.x. 0,838 < 1,711), cienoBarensHO A1 BEIOOPOK CpeIHHE
MOKAa3aTeI Pa3iNyaloTcs U MOKHO TOBOPUTH, YTO JJISl IaHHBIX BBIOOPOK MOKa3aTelu
arpecCUBHOCTA Y MYXKYMH M JKCHIIUH MOKHO CUMTATh CTAaTHCTUYECKU DPAaBHBIMH, a
MPEIOI0KEHNE O TOM, YTO arpECCHBHOCTh B CPETHEM y MY)KUMH U KCHIMH B JTAHHBIX
Ipymmax pa3jinyHa OTBEPraeTcs N0 BEIOOPOYHBIM JIAHHBIM.

45

Hcnonb3yem kputepuil 3HakoB. IlpucBouM kaxqoi mape 3HaueHUl oOoux
BBIOOPOK 3HAKU 1O CIEIYIOIIEMY MPaBUITY:

€CJII X = Yj 3HaK «+»,

€CIIU Xj < Vi 3HaK «-»,

ecnu X = Yj 3HaK «0».

Xi 73176 |77 |76|76|75|74|72|75|79|76|78| 71|75
Vi 70 |71183|76|79|71|74|66|80|81|78|69 73|85
Bnakm | + |+ | - | O | - |+ | O |+ | - |- |-|+|-]-
| =12 (4ucno HEeHyIEeBBIX Pa3HOCTEH);
r =5 (4ucio pa3HOCTEH CO 3HAKOM «+»);
JIOBEpUTENIbHAS BepOsTHOCTH p=0,95, cienoBaTenbHO YPOBEHb 3HAYMMOCTH /=1~
0,95=0,05.
Tak kak nmpeanonaraeTcs, 4To CpeJHUI MoKa3aTelb BTOPOM BRIOOPKH BBIIIE, YEM
CpeIHUIl TOKa3aTeNb y TMEpPBOM, TO BBIYMCISETCS JeBas 4acTb HepaBeHCTBa (6) 1o

dhopmyre:

E= I—r _ 12-5
r+1 5+1
[TpaBas yacTh 3TOr0 HepaBeHCTBA BhIuucisAeTcs no tadbmune [TPUJIOXEHUA 1

10 TEME:

=117.

Fo = FLo(2(r+), 20 -1))=Fy5(1214) = 2,55,

Bugno, uto F < Fy , TO €cTb MOXHO CUUTaTh, YTO CPEAHUE MOKA3aTEeNN I
BBIOOPOK U3 00€UX IPyII CTATUCTHYECKH HE pa3IHyaroTcs, T.€. METOIMKa HE MpHUBETa K
YBEIMYEHUIO YPOBHSI BHUMATEIbHOCTH.
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3anganue Ne 1
KakoBa BeposITHOCTh MOSIBJICHHS] YETHOTO YK CJIa OYKOB (COObITHE A) TTpU
OJTHOM OpOCaHWU UTPATHLHOTO KyOmKa?

3anganue Ne 2
Crtpenok Npou3BOAUT OJIMH BBICTPEN MO MUIllleHU. BeposaTHOCTh BBIOUTH 10
04KOB (coObITHE A), 9 0uKOB (coOBITHE B) 11 8 0ukoB (coObITHE C) paBHBI
cootBercTtBeHHO 0,11; 0,23; 0,17. HaliTu BEpOATHOCTH TOTO, UTO IIPU OJTHOM
BBICTpEJIC CTPEJIOK BBIObET MeHee 8 0ukoB (coObiTHe D)

3ananue Ne 3
N3 ypHbI, B KOTOpO# 5 Oenbix 1 10 4epHBIX MIapOB, BHIHUMAIOT MOJPSII BA
nrapa. Haiitu BepossTHOCTH TOro, 4To 00a 1rapa oembie (coObiTre A).

3amanue Ne 4
JIBa cnopTCMEHa HE3aBUCUMO JIPYT OT JIpyTa CTPEJSIOT IO OJHON MUIIIEHHU.
BepostHOCTB noMaganust B MUILIEHb TIEPBOTO CIIOpTCMEHA paBHa (,7, a BTOporo —
0,8. KakoBa BepoATHOCTb TOTO, YTO MHUIIIEHb OyJET OpaXkeHa?

3aganue Ne 5
B uuTansHOM 3alie UMeeTcs MeCTh YYeOHUKOB 110 TEOPHU BEPOSITHOCTEH, 13
KOTOPBIX TPHU B neperuiere. bubnuorekaps Haynauy B3s1 ABa yueOHuka. Haittu
BEPOSITHOCTh TOTO, YTO JIBA YUEOHHKA OKaXKYTCsI B TIEpEILIeTE.

3amanue Ne 6
Haiitu BeposiTHOCTH TOTO, 4TO IIpH 10-KpaTHOM OpOCaHUM MOHETHI repo
BBIIIAJIET POBHO 5 pa3.

3amanue Ne 7
BepoaTHOCTB TOTO, 4TO pacXo/ ANEKTPOIHEPTUH B IPOJIOIKEHUE OTHUX CYTOK
HE ITPEBBICUT YCTAHOBIIEHHOW HOPMBI, paBHa p=0,75. HaiiTh BEpOSITHOCTh
TOT0, YTO B OJinXkKailline 6 CyTOK pacxo/ IEKTPOIHEPTHH B TeUeHHE 4 CyTOK
HE MPEBLICUT HOPMBI.

3anganue Ne 8
Cnyuaiinas BennunHa X 3ajiaHa QyHKIHEH pacrpeaesieHus
BEPOSTHOCTEU
0, npu X<2
F(X)={(x—2)% npu 2<X<3
1, npu  X>3

Haiitu BepositHocTs onaganus CB X B untepaisi (1;2,5), (2,5;3,5).
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3amanne Ne 9
CpenHsist IpoI0HKUTEIFHOCTh CPOKa pean3aliii Topapa (B yacax)
UMEET CIEAYIONIYIO IJIOTHOCTh PaclpeeICHUS:
100
f(x)=1 %'
0, ecimux <100.
Brraucnuth BEpOSITHOCTH TOTO, UTO TOBAp OYyJIET peaan3oBaH Mo3Hee
200 4gacoB u B TO k€ BpeMs He no3aHee 300 yacos.

ecaux > 100,

3amanue Ne 10
CrnyvaitHas BeTMYHMHA TOJYMHEHA 3aKOHY pacIpeieIeHus ¢

IIJIOTHOCTBIO.
asmx, npu 0<x<m

f(X)={

TpeOyercst HallTH KOAPHULIMEHT a.

0, npu x<0 ww x>T7

3amanmne Ne 11
3ajaHa HeTpephIBHAS ClTydaiiHas BeJIMUMHA X CBOEH (DyHKIMEH
pacnpeneneHus

0, npu x<-——

Fx) = % npu —

IA
=
IA

~3 ~3
L

1, npu x> kid
4
Haiit QyHKIMIO IIOTHOCTH paclpeaesieHus.

3amanue Ne 12
3azaH 3aK0H pACHPENEIICHNs TUCKPETHON JBYMEPHOM CIIy4YalHOU

BEIMYUHBI (X,Y).

X 1 2
Y

-1 0,1 0,1
0 0,25 0,05
1 0,3 0
2 0,15 0,05

Haittu 3akoH pacnipeneneHus 11 Cay4anHbIX BeIMYUH X U Y.

3amanmne Ne 13
JIBymMepHas IMCKpeTHas cilyyalHas BeJIM4YuHa (X,Y) 3aJaHa 3aKOHOM

pacnpenencHus BEPOSITHOCTEN:
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x=-1]2=0]| x=2

(W%

025 | 0,05 | 0,10
w=6| 0I5 | 020 | 035

-
—
|
I\))

Haitu yCinoBHBIN 3aKOH paclpeaeiieHUs BEPOATHOCTEN COCTABIISIONIEN X TIpH
YCJIOBUH, YTO COCTaBIISIOMAsA Y MPHUHSIA 3HAYEHUE Y, = 3.

3aganue Ne 14
JlaHa ciydaitHas BenmuunHa X

X; -2 1 2
p; 0,5 0,3 0,2
Haittu 3ak0H pacnipeneneHus ciy4alHbIX BEJIMYUH:
a)Y = 3X;
b) Z=X2.

3amanmne Ne 15
3agaHa HempepbIBHAS ClydaiiHasl BEJIMUMHA X CBOSH (DYHKITMEH pacrpeaeacHus

0, npu x<-=
sin 2x +1 i e
F(x)=4——, npu ——<x<—;
) 2 PR Ty
s
1 npu x>—

Haiit GyHKIMIO TUIOTHOCTH pacIipeiesIeHUs U YUCIIOBbIE XapaKTePUCTUKH.

3amanmne Ne 16
3aKOH pacrpeaeeHus CIy4aiHOW BEITUYMHBI UMEET BH/I:

X 0 1 2
p 0,0625 0,375 0,5625

Haiitu maTemaTnueckoe oKUIaHUE.

3aganue Neo 17
3aBoj BeIycKaeT 96% uzaenuii nepBoro copra u 4% u3aenuii BTOporo copra.
Hayran Beiouparot 1000 uznenuii. [lycte X — unciio uzaenuii nepBoro copra B
JTaHHOM BBIOOpKe. HaliTh MaTeMaTHuecKoe OKHUIaHKUE U TUCIISPCHIO
CIIly4YaliHOM BEJIMYMUHBI X.

3amanne Ne 18



69

Havitu qucniepcrto TMCKPETHOM CIy4alHON BEJTUYHUHBI X — YKCIIA MOSBICHUAN
COOBITHSI A B IBYX HE3aBUCHUMBIX UCIIBITAHUSAX, €CITH BEPOSITHOCTHU TTOSIBIICHUS
ATOTO COOBITHSI B KaXJOM HCIIBITAHUU PaBHBI U U3BECTHO, yTo M(X) = 0,9.

3ananue Ne 19
[Tpon3BOATCS HE3aBUCUMBIC UCTIBITAHUS C OJJUHAKOBOW BEPOSITHOCTHIO
MOSIBJICHUS COOBITHSL A B K&KJIOM HCTIBITAaHUU. HalTH BEpOSITHOCTD MTOSIBIICHUS
COOBITHS A, €CITH TUCTICPCHsI YUCITa TTOSIBJICHUN COOBITHS B TPEX HE3aBHCUMBIX
ucnbiTanusx pasHa 0,63.

3ananue Ne 20
HcnbIThIBaETCS YyCTPONUCTBO, COCTOSIIEE U3 YETHIPEX HE3ABUCUMO
paboraromux npruOopoB. BeposTHOCTH 0TKa3a KakI0ro U3 MpuOOPOB paBHbI
cootBeTrcTBeHHO p1=0,3; p>=0,4; p3=0,5; p,=0,6. Haiitu maTemaTu4eckoe
O’KHJIaHUE U AUCIEPCUIO YHCIIA OTKA3ABIINX IPUOOPOB.

3aganue Ne 21
[1o nenu npon3BOaUTCA 5 BBICTPENOB. BEpOosATHOCTH MoOmaxanus i
Kaxaoro BeicTpena paBHa 0,4. HaiiTu BEposITHOCTH 4KcCia TONAaHui U
IIOCTPOUTH MHOTOYTOJIBHUK PaCIIpEACIICHUS.

3aganue Ne 22
[Toe3n cocrout u3 100 BaroHoB. Macca Kak/10ro Barona — cirydaitHas
BEJIMYMHA, pacIipe/iesieHHas 10 HOPMaJIbHOMY 3aKOHY C MATEMAaTHYE€CKUM
OXXKHJaHUE @ = 65 T U CpeAHUM KBaJpaTUYHBIM OTKJIOHEHUEM G = 0,9 T.
JIokoMOTHB MOXKET BE3TH cocTaB Maccoi He 6omee 6600 T, B IpOTUBHOM
cily4ae He0OXOMMO MPULICTUIATh BTOPOM TOKOMOTHUB. HailTh BEposSATHOCTh
TOTO, YTO BTOPOM JJOKOMOTHUB HE MOTpeOyeTCsl.

3amanue Ne 23
HopmanbHo pacnipeneneHnnas ciiydaliHas BennunHa X 3a/laHa CBOUMU
napaMeTpamu — a =2 — MaTeMaTH4ecKoe OkKuganue u ¢ = 1 — cpennee
KBaJIpaTU4YeCKoe OTKJIOHEeHUe. TpeOyeTcss HamucaTh TUIOTHOCTh BEPOSATHOCTH U
MOCTPOUTH €€ TpaduK, HAUTU BEPOSITHOCTH TOTO, X MIPUMET 3HAUCHUE U3
unrepBana (1; 3), HAMTH BEpOSITHOCT TOTO, YTO X OTKJIOHUTCS (110 MOJTYJIIO)
OT MaTeMaTHYECKOTO OXUAaHMs He Oosiee ueM Ha 2.

3ananue Ne 24
BeposatHocTs poxaenusa Mmanbunka paBHa 0,512. Haiinure BEpOSITHOCTh

TOTO, 4TO cpenr 100 HOBOPOXKIEHHBIX OyAeT POBHO 51 MabuuK.

3amanune Ne 25
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BeposiTHOCTB TOTO, YTO HayAauy BhIOpaHHAs JETalb OKAXKETCS
OpakOBaHHOM, MPU KaXXI0W MPOBEPKE OJIHA U Ta ke U paBHa 0,2. OnpeaenuTh
BEPOSITHOCTh TOTO, 4TO cpeau SO Hayra/l BHIOpaHHBIX JieTalel, OpakOBaHHBIX

OKa)keTcsl He MeHee 0.

3aganue Ne 26
N3 2000 uznenuit orodbpano st oocnenoBanus 100 uznenui.

Onpenenuts 00beM reHEPAIBHON COBOKYITHOCTU U 00bEM BBIOOPKH.

3ananue Ne 27
[lepeunciure ycIOBHs pENPE3EHTATUBHOCTH BBIOOPKH.

3amanue Ne 28
Hatitu Mmenuany pacnipeaenenus 12, 14, 16, 18, 20, 22, 24, 26, 28.

3amaamne Ne 29
Haiitn meauany pacnpenenenus 6 8 10 12 14 16 18 20.

3amanmne Ne 30
Jlana BeIOOpKA KOJIMUeCTBa OpaKOBAHHBIX M3JICIUN MTPOTYKIIUN

HEKOTOPOTro cTaHka 3a nociennue 20 nuen: 21202131314322012322.

TpeOyeTcst cocTaBUTh BapUAIIMOHHBINA U CTATUCTHYECKUIN PSIIbI.

3amanmne Ne 31
JlaHa BeIOOpKA KOJIMUECTBA OpaKOBAHHBIX M3JICITUN MTPOTYKIIUN

HEKOTOPOTro cTaHka 3a nociennue 20 nuen: 21202131314322012322.

TpeOyeTcst HalTH HSMIUPUUECKYIO GYHKITUIO PACTIPEACIICHUS.

3amanne Ne 32
Jlana BbIOOpKaA KOJIM4eCTBa OpPAaKOBAHHBIX M3JICIHIA MPOTYKIIHH

HEKOTOPOTro cTaHka 3a nociennue 20 nuei: 21202131314322012322.

Haittu xapakrepucTuku: cpegsHee, Moy, MEIUaHy.

3amanne Ne 33
Jlana BbIOOpKa KOJTM4eCTBa OpPAaKOBAHHBIX M3JEIHM MPOTYKIIHH

HEKOTOPOTro cTaHka 3a nociennue 20 nuei: 21202131314322012322.

HaiiTu BRIOOpOUHYIO AUCTIEPCHIO.

3amanue Ne 34
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JlaHa BEIOOpKA KOJIMUECTBA OpaKOBAHHBIX U3JCIUNA MPOAYKIIUU
HEKOTOPOTro cTaHka 3a nociennue 20 nuen: 21202131314322012322.

Haitrtn CPCOHCC KBAAPATHICCKOC OTKIIOHCHHUC.

3amanue Ne 35
JlaHna BbIOOpKA KOJIUYECTBA OpaKOBAHHBIX M3JCITHHA IMPOTYKIIHH

HEKOTOPOro cTraHka 3a nociennue 20 nuen: 21202131314322012322.

Haiitu xoaddurment Bapuarumu.

3amanue Ne 36
Jlana BeIOOpKaA KOJIMUeCTBa OpaKOBAHHBIX M3JICIUN MTPOTYKITUN

HEKOTOPOTro cTaHka 3a nociennue 20 nuen: 21202131314322012322.

Haittu BapyuallnOHHBIN pa3max.

3amanue Ne 37
Kak npuMepHO MOXXHO ONPEACIUTh YUCIIO HHTEPBAJIOB B

HHTCPBAJIBHOM PAOY.

3aganue Ne 38
OnpenenuTs OIEHKH CPEIHET0, AUCTIEPCUU, MOJbI U MEANAHBI JIJIs
BBIOODKU 5, 6, 8,2,3,1, 1, 4.

3aganue Ne 39
Haitgure cocTosTenpbHy0, HECMEIIEHHYIO, CMEIIEHHYIO U

3 PEeKTHUBHYIO OIICHKH, €CJIU COBOKYITHOCTD 3ajaHa TaOauIei

pacrpeeeHus:
X; 2 4 5 6
n; 8 9 10

3amanune Ne 40

Jlana BbIOOpKa 5, 6, 8, 2, 3, 1, 1, 4. 3aniucaTh JaHHbBIC B BUJIE
BapHaIllMOHHOTO psijia. OnpeaeauTh OLIEHKU CPeaHero, UCIIEPCUH, U
CTaHJAPTHOTO OTKJIOHEHHUS a TAKKE MOCTPOUTH JOBEPUTEIIHHBIE HHTEPBAJIBI

s cpeanero npu a=0,05.

3amanne Ne 41
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Jlana BeIOOpKa 5, 6, 8, 2, 3, 1, 1, 4. 3anucath JaHHBIC B BUJIE
BapUalMOHHOTO psifa. [locTpouTs 1oBepUTENbHBIE UHTEPBAbBI JJIs

nucnepcun mpu a.=0,05.

3ananue Ne 42
Haiitu noBepuTenbHbIM HHTEPBAJ I OLEHKHU C HaeKHOCTHIO 0,95
HEN3BECTHOIO MATEMATHYECKOTO OKMIaHHUs a = M (X) HOpMaJIbHO
pacnpeieNIEeHHOro MpU3Haka X TeHepalbHOM COBOKYITHOCTH, €CIIH
reHepalbHOE CpeHee KBaAPAaTUUHOE OTKIOHEHHE o =5, BBIOOpOUHAs CpeIHss
X, =14 1 00BbeM BBIOOPKU N =25.

3amanue Ne 43
[IpounsBeneHo ¢ OAMHAKOBOM TOYHOCTBIO IECTHAALIATH HE3ABUCUMBIX
U3MEPEHU CKOPOCTH peakiu. BeruucneHo cpeanee apudmeTnaeckoe
X, = 42,8 1 «MCIIPaBJICHHOE» CPEIAHEE KBAIPATUYHOC OTKIOHCHHUE S =8.

O1LleHUTh UCTUHHOE 3HAUCHUE N3MEPSEeMOro MpHu3HaKa (CKOPOCTH PEaKIIUH) C
HaAJIE)KHOCTHIO ¥ =0,999.

3amanne Ne 44
[TpousBeeHb! ABE BEIOOPKHU ypOxkKasi MIIEHUIIBI: TIPU CBOCBPEMEHHOM
yOopKke ypoxas U yOopKe ¢ HEKOTOPBIM oro3aaHueM. B nepBom ciiyuae
U3MEpsIIach ypoxKaiHOCTh 14 y4acTKOB; BO BTOpoM — 12 ydacTkoB. 3HaUCHUS
yposkaitHOCTH (11/Ta) npuBeaeHbI B Tabuile. Ha ypoBHE 3HAUUMOCTH

@ =005 ppgcauts BnsHue CBOEBPEMEHHOCTH YOOPKH YpOiKas Ha CpeiHee
3HAYEHHE YPOKAUHOCTHU. McTI01b30BaTh MapaMeTpUIECKUN KPUTEPUI
CrbrofieHTA.

YpoxalilHOCTh TPU CBOEBPEMEHHOW YOOPKE ypoxKas
23]25[2322[23]24[28]16|18]23[29]26]31]19
YpoxkaltHOCTb ITpu YOOPKE C HEKOTOPHIM OIMO3/IaHUEM
16 27292417 ]24]30(33[23|26[20]34

3ananue Ne 45
Texnounor pa3zpaboTan HOBYIO TEXHOJIOTHIO, TO3BOJISIFOIIYIO, TIO €r0
MHEHUIO, YBEJTUYUTH MPOU3BOIUTEILHOCTh 000pyA0BaHUs. J{J1si mpoBepKU
ATOTO MPEANOJIOKEHHUS ObLIIM U3MEPEHBI MoKa3aTenu 14 o6opynoBanuii 10 X U
nocJie Y BHEPEHUs] TEXHOJIOTuU. MOKHO Ji ¢ BeposiTHOCThIO 0,95 TOBOPUTH 0O
TOM, YTO pa3pabOTaHHas TEXHOJOTUS AEHUCTBUTEIBHO MPUBOAUT K
YBEJIMYECHHUIO TPOU3BOIUTEIBLHOCTH, UCTIONb3Ysl KPUTEPUI 3HAKOB.

/3|76 |77 |76 |76 |75 | 7472|7579 |76 | 78|71

75

/0] 71|87/ | 79|71 74|66 |80 ]81L]78)]69) 73

85
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4. MeTtoanueckne MaTepuaJibl, ONpeaessiionue npoueaypbl OlecHUBAHUSA
3HAHUH, YMEHUI, HABBIKOB U (MJIM) ONbITA AEATEJIbHOCTH,
XapaKTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETECHIUM

DK3aMeH SIBJISETCS 3aKIIOYUTENIbHBIM 3TaroM Iporecca (popMUpoBaHUS
KOMITETCHIIMA OOYYaroIerocs NMpH W3YYCHUW JIHUCHUILIMHBI U HUMEET IIEIIbIO
MPOBEPKY M OIEHKY 3HAHWUW OO0ydaromerocs Mo TEOPHH W MPHUMCHECHHIO
MOJIYYCHHBIX 3HAHUW, YMCHUH ¥ HABBIKOB TIPH PEIICHUH MPAKTUICCKUX 3a7a4.

DK3aMEH TPOBOJIUTCS TO PACIHCAHHIO, CPOpMUpPOBaAaHHOMY Y4eOHO-
METOJMYECKUM YIPABICHUEM, B CPOKH, MPETyCMOTPEHHBIC KaJCHIAPHBIM
y4eOHBIM IpadUKOM.

DK3aME€H TMPUHAMACTCS TMPENoJaaBaTeieM, BEAYIIUM JICKITMOHHBIC
3aHATHUS.

DK3aMeH TMPOBOJUTCS TOJIBKO TIPU MPEIBIABICHUN OOyYarOIIUMCS
3a4ETHOM KHWIKKM M TIPU YCIOBHUU BBITIOJHEHUS BCEX KOHTPOJIBHBIX
MEpOIPHUATUH, MPETYCMOTPEHHBIX Y4eOHBIM IIJIaHOM U pabodelt mporpamMmoit
JIACIATIIAHEI.

OOy4aronuMcsl Ha 3K3aMeHEe TPEeJCTaBIISICTCSl TIPaBO BBHIOPATh OJIUH U3
ounetoB. Bpems moaroroBku k otBery cocrapisieT 30 muHyT. Ilo ncredeHun
YCTAaHOBJICHHOTO BPEMEHHM OOYYarONIuiCsS JOJKEH OTBETHTh Ha BOIPOCHI
DK3aMEHAIIMOHHOI'0 OMIIeTA.

Pe3ynbpTaThl dK3aMeHa OIEHWBAIOTCS IO YETHIPEXOATLHON CHCTEME H
3aHOCATCS B 3a4E€THO-DK3aMEHAIMOHHYIO BEJIOMOCTh M 3a4CTHYIO KHUXKY. B
3a4ETHYIO0 KHUKKY 3aHOCATCS TOJBKO MOJIOKHUTENbHBIC OlleHKH. [loamrcannbrit
MperoIaBaTesieM dK3EeMITISAP BEJOMOCTH CIAETCS HE MO3IHEE CISAYIOIIETO JHS
B JICKaHaT.

B cmywae HesBKkM oOydwaromierocs Ha 9K3aMEH B 3a4€THO-
AK3aMEHAIMOHHYIO BEJIOMOCTD JICJIaeTCsl OTMETKA «HE SIBKAY.

OOyuaronuecsi, HE TPOIICANIAE IPOMEKYTOUHYIO aTTECTAIUI0 10
JTUCLIUIUIMHE, JOJDKHBI JIMKBHIMPOBATH aKaJEMHUYECKYIO 3aJI0JDKEHHOCTh B
YCTaHOBJICHHOM JIOKQJIbHBIMH HOPMAaTHBHBIMU akTaMu MIHCTUTYTa MOpsIKe.
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