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1. Poan AUCIHHUITIIMHBI «Teopml BEPOATHOCTH U MaTEeMAaTHYCCKaAsA CTATUCTHKA) B (l)OpMI/IPOBaHI/II/I KOMIIeTeHIInii BBINTYCKHHUKA:

DJIeMeHT -
. Cocrapisiomue pe3yJIbTaTOB 0CBOEHHUS (IeCKPHIITOPbI KOMIIETEeHIH i)
00pa3oBaTeIbHON Kon
HanmenoBanue Pe3yabTarbl ocBoOeHHsI
TMPOrpamMMsbI Cemectp KOMITeTeHIINH
KOMITeTeHIIHU (010)11
(IucnMmInHA, HaumeHoBanue
npakTuka, THA)
5 CriocobeH MpuMEHsITh Brnageer anmaparom MaTeMaTHYECKOM CTaTHUCTHKH JJIsl IIPOBEACHUS
COOTBETCTBYIOLIMI OIIK(Y)-2.B14 TEOPETUYECKOr0 UCCIICNOBAHMS U MOACIHPOBAHUS (PH3NUCCKUX U XUMUUECKUX
(usuko- [IPOLICCCOB U SIBJICHUI, @ TAKXKe, ISl pelieHus! Mpo)eCCHOHAIBHBIX 3a/1a4
MaTeMaTHYeCKHH ‘YMeer UCIoib30BaTh BEPOSITHOCTHBIE M CTATHCTUYECKUE METOIbI JUIS
P7,P11 OIIK(Y)-2.V14 P

amnmapar, MeTobl > 00pabOTKH JTAHHBIX

Teopust BeposiTHOCTH aHalM3a u

U MareMaTuyeckKas OIIK(V)-2 MOJIEJIMPOBAHHS,

CTaTUCTHUKA TEOPETUYECKOro U
9KCIEPUMEH TAJILHOTO OTIK(Y)-2.314 3HaeT OCHOBHBIE OIPE/IEICHUS, TOHATHS U METOJIbI TEOPUU BEPOSTHOCTH U
UCCIICIOBAHUS TIPU ’ MaTeMaTHYECKOM CTaTHCTHKH
peleHnn

podeccHOHATBHBIX
3a1a4

2. Iloka3zarTeau n METOAbI OCHUBAHUSA

IliaHupyeMble pe3yJIbTaThl 00y4eHHs N0 THCIHILIHHE

Kox koHTpoIHpYyeMoii

HaumenoBanue pasaeaa

MeToabl OlleHUBAHUS

Kon HaumeHnoBaHue KOMIIETCHIIHH (l/l.J'll/l ce JHCHHIIIMHBI (OHCHO‘lele Meponplmnm)
YaCTH)
P/-1 Biianets OCHOBHO# TEPMHUHOJIOTUEN M MTOHSITUHHBIM aIapaTtom YK(Y)-1, OIIK(Y)-2 CryuaiiHble COOBITHSI Kontponsnas pabora
B 00JIACTH TEOPUU BEPOSITHOCTH U MATEMaTHYECKOW CTATUCTHKH. CiryqaliHbIe BENTMYHHBL WNupuBumyanbHOe 3a1aHKE,
Cucremsl CTydaliHbIX BEIUYHH 9K3aMeH
3aKoH OOMBIINX YUCEN.
LlenTpanpHas npenenbHas
TeopeMa
OCHOBBI MaTEMaTH4ECKOMN
CTATHCTUKH

P/I-2 Briagets MeToMKaMK MPOBEACHHS BEPOSITHOCTHBIX PACUETOB, YK(Y)-1, OIIK(Y)-2 CryuaiiHbie COOBITHS KonTponbHas pabora

HaBBIKAMH PaCUeTa OCHOBHBIX XapaKTEPUCTUK, BO3HUKAIOIINX
P TIPOBEICHUN BEPOSITHOCTHOTO aHAJIHM3a B TIPAKTUYECKHX
3a7a4ax.

CrnyqaliHbIe BEIMIHHBI
CucTteMbl cTy9aliHBIX BETUYNH
3aK0oH OOJIBIINX YKCE].
LlenTpanbHas npenenbHast
TeopemMa
OCHOBBI MaTEMaTHYECKOU
CTATUCTUKH

WupuBuayansHOE 3a/1aHIE,
JK3aMeH




3. IIkaJua oueHUBaAHUSA

[Topsimok opraHu3aliué OLEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHUBEPCUTETE PETIAMEHTHPYETCS OTACIBHBIM JIOKAIBHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlICHUBAHUS PE3yJIbTATOB 00ydeHUs1 B TOMCKOM TOJMTEXHUYEeCKOM yHHBepcutere (CucteMa olleHUBaHuUs)» (B JCHCTBYIOIICH pEelaKIiluu ).
Hcnonp3yercst OamibHO-PEUTHHIOBAsE CHCTEMa OIICHWBAHUS DPE3yJIbTaToB 0OydeHus. MToroBas oreHka (TpaJulMOHHAs W JIMUTEPHAs) 1O BUAAM
yuebHol nestenbHOCTH (M3ydenue mucuumuinH, YHWPC, HUPC, xypcoBoe mNpoeKTUpOBaHME, MPAKTHKH) OIpEeseTcs CyMMOH OajuioB 1O
pe3ynbTaTaM TEKYIIETO KOHTPOJIA U TPOMEKYTOUHOM aTTeCTalluu (UTOroBas peHTUHTOBas OlleHKa - Makcumym 100 6amioB).

Pacnpez[eneHHe OCHOBHBIX W JOIIOJHUTCIIBHBIX O0amioB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYHICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ aTTecranmuu
YCTAaHABJIMBACTCA KAJICHAAPHBIM peflTI/IHF-HHaHOM JAUCIHUITIINHBI.

PGKOMGHHyeMaSI mKajaa ajsd OTACIBHBIX OIICHOYHBIX MepOHpI/IflTI/II\/JI BXOJHOT'O U TCKYIICTO KOHTPOJIA

% BBINOJTHEHUS CooTBercTBHe
. OnpeeeHne OLeHKH
3aJlaHusA TPaAMIIHOHHOH OLIEHKE
90%-+100% «OTnu4HOY OTiaryHOE OHUMaHKE TPEMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHbIC YMEHHUS U BJIaJICHUE OIBITOM MPAKTUUECKOH eI TeTbHOCTH,
HEeo0XOIMMBIE Pe3yNIbTaThl 00yueHus1 chOPMHUPOBAHBI, UX KAYECTBO OIICHEHO KOJIIMYECTBOM 0aJlIoB, OJIM3KUM K MAaKCHMAJILHOMY
70% - 89% «Xoporio» JloctaTouHO NOTHOE TOHUMAaHHUE MPEIMETa, XOPOIIKE 3HAHUS, YMEHHUS U OTIBIT MPAKTUUECKOMN JIEITeIbHOCTH, HEOOXOIMMBbIE PE3YIbTATHI
00yueHus chopMHUPOBaHbI, KaUECTBO HM OAHOTO U3 HUX HE OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0aljioB
55% - 69% «Y IOBILY [Ipuemiemoe noHrMMaHue NpeaMeTa, YIOBICTBOPUTEIbHBIC 3HAHNUS, YMEHHUS U OIBIT IPAKTHYECKOH AESATENbHOCTH, HEOOXOIMBbIE PE3YAbTaThI
00yueHus copMHUPOBaHbI, KaUECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0ajlioB
0% - 54% «HeynoBin.» Pe3ysbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUHBIM TPEOOBAHUSIM
[IIkayia 151 OLIEHOYHBIX MEPONPUITHI 3K3aMEHA
% BBINOJIHEHHSI IK3aMeH, CooTBercTBHE
o o Onpez[eﬂemle OICEHKH
3aJJaHUH DK3aMEHa oasL TPAAMIHUOHHOHU OLICHKE
90%-+100% 18 +20 «OTIUYHO» OTiaryHOE TOHUMAaHKE TPEMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHbIC YMEHHUS U BJIJICHUE OIBITOM MPAKTUYECKOM eI TeTbHOCTH,
Heo0X0MMble Pe3yNbTaThl 00y4eHHs ¢hOPMHUPOBAHBI, HX KAYECTBO OLIEHEHO KOJIMYECTBOM 0ayuIoB, OJM3KHM K MAKCHMaJIbHOMY
70% - 89% 14 +17 «XoporIo» JlocTaTouHO MOTHOE MOHMMAaHHUE IIPEMETa, XOPOIIHe 3HAHNS, YMEHUS U OTIBIT MIPAKTUIECKOH NesITeTbHOCTH, HEOOX OAMMEIe
pe3yabTaThl 00y4eHus cOpMUPOBAHbI, KaUueCTBO HH OJHOTO U3 HUX HE OLEHEHO MUHMMAJIBHBIM KOJIMYECTBOM 0aJlIoB
55% - 69% 11+13 «Y IOBIL.» [TpreMieMoe MOHUMaHHUE TIPEIMETA, YIOBIECTBOPUTEIBHBIEC 3HAHIS, YMEHUS U OIBIT TIPAKTHUECKON AESITEIIbHOCTH, HEOOX OUMBIE
[pe3ynbTaThl 00y4eHUs ChOPMUPOBAHBI, KaUeCTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIEHBIM KOJIMYECTBOM OaJlIoB
0% - 54% 0+10 «HeymoBi.» Pe3ynbTaThl 00ydeHus] He COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUYHBIM TPEOOBAHHSIM




4. IlepeyeHb THUIOBBIX 33/IaHUI

OueHo4YHble MEPONIPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 3a}IaHl/ll7l

1. KonTponbHas pabora

KourpoapHas padora 1

Ha otpesok [0,2] Haymady, HE3aBHCHMO Ipyr OT Japyra, OpoineHbl aBe Touku ¢ u 7). Haittu
P(max( £,2n) <1).

N3 konoast 36 kapT BeIOMpalOT Tpu KapThl. KakoBa BEpOSTHOCTh TOTO, YTO CPEAM HUX OKaXKYTCA
nBa Ty3a?

Tpu mapuka ciydaitHeIM 00pa3oM pa3dpachiBaroTcs MO MATH JyHKaM. Kaxaplil mapuk ¢ paBHOU
BEPOSITHOCTHIO U HE3aBUCHUMO OT APYrUX IMOMafaer B J00Yyio JyHKY. ONpeaeauTh BEPOSITHOCTD
TOT0, YTO B MEPBBIX TPEX JIYHKAX Oy/IeT Mo OAHOMY IIApHUKY.

B mepBoii ypue 5 Oenbix u 3 uepHBIX miapa, BO BTOpoi - 3 Oenbix u 4 uepHbIX. Haymauy
BBIOMpAETCs ypHa, U W3 Hee 3 Imapa ¢ Bo3BpamieHueM. HalTu BEposITHOCTH TOTO, YTO Oblia
BBIOpaHa mepBas ypHa, €CJId BCE TPH I1apa 0Ka3aIuCh OCIbIMH.

[IpoBeneno 20 HE3aBUCUMBIX UCTIBITAHUN, B KOKIOM IMOJ0packIiBaeTCs TpU MOHETHI. OnpenenuTh
BEPOSTHOCTH TOTO, YTO XOTsI ObI B OJTHOM HCITBITAHUH TOSIBSATCS TPH repoa.

KonTtpoapHas pabora 2

CnyqaﬁHa;I BCJIIMYHHA é: HMCCT HCIIPEPBIBHOC PACIIPEACIICHUC C IINIOTHOCTBIO
Ax? 0<x<3

f.(x) = .
0, x & (0; 3)

CnyqaﬁHa;I BCIIMYMHA 7] UMECT HOPMAJIBHOC pacpCaCICHUC N3 g - KaxoBa BCPOATHOCTD, UYTO M3

Haiitu nocrostuuyro A u Berauciuts P(|E-M (&) [>1).

JIBYX HaOJI0JaeMbIX 3HAUE€HUH 3TOM BETMUYMHBI OJIHO MEHBIIIE 2, a Ipyroe OoJbiue 47

[IpaBunbHast MoHeTa noAOpackIBaeTCs TPYXKbl. HaliTH KoBapHalnio yncia repooB, BHIIABIIUX IPU
HEePBBIX JBYX MOJI0pachIBaHUX, M OOIIEr0o Yncia repOoB MpH TpexX NoA0packIBaHUSX.

CkonbKO (MMHUMYM) HEOOXOAMMO B3STh CIIy4aifHbIX BEJTMUMH, paclpeieIeHHBIX 10
MOKa3aTeIbHOMY 3aKOHY C rmapameTpoM « =1/6, 4ToObI ¢ BepOATHOCTBIO He MeHblie 0,97
O’KUJIaTh, YTO CpefHee apupMeTHYeCKoe ITUX BEJIMYUH OYJIeT JIexarh B uHTepBaie [5,7; 6,3].




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 3211121Hl/lﬁ

Pemuth 3a1auy, ucnonb3yst a) HepaBeHCTBO UeOblleBa; 0) NEHTPaTbHYIO IPEICIBHYIO TEOPEMY.

KontposasHas padora 3

1. 3amaH CTaTUCTUYECKUI psja  pacnpeseneHus (Xi-CepeIUHbl HHTEPBAJIOB TPYIITHPOBAHHS),
IOCTPOEHHBI 110 BBIOOPKE U3 HENPEPHIBHOW I'€HEPAJIbHON COBOKYITHOCTH:
Xi -1.5 -0.5 0.5 1.5

n; 30 40 20 10

[MocTpouTs TUCTOTpaMMy, MOJIMTOH YacTOT; HAWTH BHIOOPOYHOE CPEIHEE U BBIOOPOUYHYIO JUCIIEPCHIO;
MPOBEPUTh TUIOTE3Y O paclpeleiCHUN JTaHHOW BBIOOPKM IO HOPMAJIBHOMY 3aKOHY MHpPU YPOBHE
3naunmocT & = 0,025, HaliTH MHTEPBAIBHYIO OIICHKY MAaTeMaTHYeCKOTO OXKHJAHHS C HAJIC)KHOCTBHIO

£ =0,95 B mpeanoaoxeHnH HOPMAITBHOCTH JTAHHBIX.
2. Tlo nBY™M He3aBUCHMBIM BbIOOpKaM 00beMoB N, =11 u n, =11 HopmanbHBIX pacnpeeneHuit
maitnensr X =305, Y =29, s2=0,8 SS =0,6. IIpu yposue 3naunmoctu @ = 0,02 mposeputsh

HyJIeBYIO runoresy H, :m, =m, npu KoHKypHupytolen runoreze H, :m, #m,.

NunuBuyanpHbIC 3a1aHUS

NupuBuayanbHOE 3a1anue |

1. Jloxa3atb ToxkaectBo: (A—B)+(A-C)=A+BC .

2. Konona xapt (36 JUCTOB) IEIUTCS CIIY9ailHBIM 00pa3oM Ha JBe paBHbIC YacTH 1o 18 kapt. Haiitu
BEPOSITHOCTH TOTO, YTO B KaXKJOW Mavke OyneT mo JBa Ty3a.

3. Ha oanoit monke Haynady paccraBisercst 8 KHUT. HallTu BEpOsSTHOCTH TOTO, YTO ONpeAeTeHHbIE 3
KHUTH OKQKYTCS MOCTABICHHBIMH PSIOM.

4. Cpenun 10 norepeiHbix OmieToB 6 BBIMTPHIIHBIX. Haynmauy B3siim 4 Owmnera. OmnpenenuThb
BEPOSITHOCTH TOTO, UTO CPEAU HUX XOTsI ObI 2 BHIUTPBILIHBIX.

5. B mudt 6-sTaxkHoro moma cenu 4 maccaxupa. Kaxaplii HE3aBUCUMO OT JPYTHUX C OJHMHAKOBOU
BEPOSITHOCTHIO MOKET BBIUTH Ha JIOOOM (HA4MHAas CO BTOPOro) staxke. OmnpeaenuTh BEPOSTHOCTD
TOT0, YTO: a) BCE BBIIIUIN Ha Pa3HBIX dTakax; 0) Mo KpaitHeil Mepe, Tpoe COIIIN Ha OJTHOM 3Taxe.

6. B oTpe3ke egMHWYHON AMWMHBI HayAady BbIOMparoTcs ABe TOoukd. OmpenenuTh BEPOSITHOCTH TOTO,
YTO PACCTOSIHUE MEXKAY TOUKAMU HE TPEBOCXOIUT V4.

7. MomeHThl Hayana JBYX COOBITHI HayJady pachpeselieHbl B MPOMEXYTKe BpemeHH anuHoi 200




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 3auaﬂm‘/i

10.

11.

12.

13.

14.

15.

16.

17.

MuHYT. OntHO U3 coObiTuit gmures 10 MuH., Apyroe - 5 MuH. ONpenenuTh BEPOSITHOCTh TOTO, UTO: a)
COOBITHSI «IIEPEKPBIBAIOTCS IO BPEMEHU; 0) «HE NMEPEKPHIBAIOTCSI.

B cdepe pammyca 2 ciywailHO WM HE3aBHCHMO Jpyr ot japyra pasopocano 10 touek. Haiitu
BEPOSITHOCTb TOT0, UTO PACCTOSIHUE OT LIEHTpa A0 Orpkaiined TOUky He MeHblIe 1.

BeposiTHOCTh mOmagaHus B 1iesib IIpU OoAHOM BbicTpene paBHa 0,7. IlpousBeneHo 3 BwicTpena.
KakoBa BeposiTHOCTB, uTO OyJeT: a) TpH MonajaHus; 0) 0OJAUH IpoMax; B) XOTs Obl OJJHO NonaaHue?
VYpHa coaepxut 12 3aHymepoBaHHBIX mIapoB ¢ HoMmepamu oT 1 mo 12. [lapsl u3BIEKarOTCS 1O
oJIHOMY 0e3 Bo3BpalleHus. PaccmaTpuBaioTcs cieayrone coobITrs: A - HOMepa MIapoB B MOPSIKE
MOCTYIUIEHUS 00pa3yIoT MoCienoBaTeNbHOCTh 1,2,...,12; B - X0Ts ObI OUH pa3 cCOBHAJaeT HOMED
miapa M MOPSJKOBbI Homep u3BieueHus; C - HET HM OJHOTO COBIAJCHHS HOMeEpa Iiapa U
MOPSIIKOBOTO HOMepa wu3BjiedeHus. Onpenenuth BeposTHocTH coOetuii A, B, C. Haiitu
npesiebHbIe 3HAYEHUS BEPOSTHOCTEHN NP YHCIIE IIAPOB B YPHE CTpeMSIIeMCs K 0ECKOHEYHOCTH.
bpocatorcst Tpu MoHeThl. OmnpenenuTh 3aBUCHUMbI WJIM HET COOBITHS A={BbINaj Opesl Ha MepBOil
MoHeTe |} 1 B={BbInana xoTs Obl 0/1Ha pelIKa}.

Mplib MOXET BbIOpaTh HAyraja OJvH U3 5 1aOUpUHTOB. M3BECTHO, YTO BEPOSATHOCTU €€ BBIXOJA M3
pa3IUYHBIX JIJAOMPUHTOB 3a Tpu MUHYTHI paBHeI 0,5; 0,6; 0,2; 0,1; 0,1. [Tycth 0Ka3anoch, 4TO MBIIIIb
BbIOpanach U3 JaOUpHUHTA yepe3 Tpu MUHYTHI. KakoBa BEpOSITHOCTH TOTO, YTO OHA BhIOpasia MmepBhlii
nabupunt? Bropoit mabupunt?

B niepBoM siuke u3 6 mapoB 4 KpacHBIX M 2 YEPHBIX, BO BTOPOM AIIMKE U3 7 MIapOB 2 KPACHBIX U 5
yepHbIX. V3 mepBoro smuka BO BTOPOM, MEPENIONKWIM OJMH IIap, 3aTEM W3 BTOPOrO B IEPBBIN
NepeSIOKUIN OJIMH map. HailTu BeposITHOCTh TOTO, YTO LIap, U3BJICYEHHBIN MOCIIE 3TOrO U3 IIEPBOTO
SIIIIUKA, YEPHBIH.

Jly1s ipoBepKU reoIe3nYecKux paboT Ha3HAUEHa IPYIINa 3KCIEPTOB, COCTOSIIAS U3 TPEX MOATPYIII.
B nepBoii noarpynmne - 1 4enoBek, BO BTOPOil - 4 U B TpeTheil - 5. DKCHepThl NEPBOM MOArPYMIIbI
INPUHUMAIOT BEPHOE PEIIEHHE C BEpPOATHOCTHIO (0,8, 3KCIIEpTHl BTOPOIl MOATPYIIIBI C BEPOSATHOCTHIO
0,6, sKcriepThl TpEThEN MOATPYIIIbI ¢ BEpOATHOCTHIO 0,5. Haynauy BbI3BaHHBIN SKCIIEPT MPUHUMAET
3 He3aBUCHMBIX pelieHus. HailTu BeposITHOCTh TOTO, YTO: a) POBHO 3 pelIeHus MPUHSATHI BEPHO; 0)
IPUHUMAJI PELICHNS DKCIIEPT U3 MIEPBOM MOATPYIIIBL, €CIIH 3 PEIICHUs IPUHSATHI BEPHO.
BeposTHOCTh BbIMTpBIIIA B JoTepero Ha oxuH Ouier paBHa 0,3. Kymieno 10 Ounero. Haiitu
HauBepOSTHEHIIee YUCIIO BEIMTPABIINX OUIETOB U COOTBETCTBYIOLIYIO BEPOSTHOCTb.

Moserta 6pocaeTcs 10 TeX Mop, Moka opell He BbinaaeT 3 paza. OnpeaenuTs BepOSITHOCTh TOTO, YTO
IIPY 3TOM pEIIKa BBINAJET 2 pasa.

BeposTHocTh «c60s1» B paboTte TeneOHHOM CTaHIMH NPpH Kak oM BbI3oBe paBHa 0,003. IToctynuiio
500 BbI30BOB. OnpeaenuTh BEPOSATHOCTh TOTO, YTO OymeT Ooliee 2 «cO0eBy.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 3auaﬂm‘/i

18. BeposTHOCTh HACTYIUICHUST HEKOTOPOTO COOBITHS B KakaoM u3 100 HE3aBUCHMBIX HCIBITAHHMA

paBHa 0,8. Onpenenutb BEPOSTHOCTh TOTO, YTO YMCIO M HACTYIJIEHUN COOBITHS YIOBIIETBOPSIET
HepaBeHCTBY 80<m<90.

MumuBunyanpHoe 3aganue 2

3aj1ana WIOTHOCTL PACTIPEJIENIEHHs HEMPEPLIBHOM CilydaiiHo# Bemmaunbl ¢ @ f,(X) = Acos(x) mpu
Xe[—n/Z; 7[/2] , f¢ (X)=0 mpu XeE[—n/Z; 7[/2] . Haittu xosddunmenr A wu  QyHKIHUIO
pacnpenenenns F,(x) ; moctpours rpaduxu f.(x) u F.(x) ; maiitu M(S) , D(S) , o(é),
kodhduiment acummerpun A(E) u skenece pacnpenenenus E(E); maiitu BeposTHOCTH monaganus

ciydaitHoi Benuunnsl B uarepsan (—3; 7/4).

KopoOku ¢ 1mokonagoM ynakoBBIBAIOTCS aBTOMaTHMUYECKU: MX Macca €CTh HOpMajbHas cilydaiiHas
BeJMuMHa co cpenHuM 1.06 kr. Haiitu cpeqHekBaapaTnyeckoe OTKIOHEHUE CITy9allHOW BEJIMYHHBI -
Macchl KOpoOOK, €CIT U3BECTHO, YTO 5% KOpPOOOK UMEIOT Maccy MeHblIe 1 KT.

Cnyvaiinas BenmuuuHa ¢ pacnpeneleHa paBHOMepHO Ha otpeske [—2;1] . Haiith mioTHOCTE
pacrpeeseHns ciay4aitHoit Bexmanus N =1/&%.

JlByMepHas ciydaiinas BennunHa {&,77} pacnpenenena pagHoMepHo B obnactu D, orpannyennoi

cHE3y ockio OX , a cBepxy KpuBoii Y = EXp(—X?) . HaiiTn COBMECTHYIO MIOTHOCTh PACIIPEIEICHHS
Sz, (x,¥) , mnornoctn pacnpenenenus f.(X) u f (y), ycmombie mnoTHocTH pacnpenenenus

f.(x/y) u f (y/X), ocHOBHBIE UYMCIIOBBIC XapaKTEPUCTUKH BEIMYMH & H 7], KO3 HUUUEHT

KOPPEISILIUU MEKAY & U 7).

[Tycte X n Y — He3aBHCHMBIE CIydailHbIe BEJIMYMHBI, UMEIOLINE TIOKA3aTeIbHbIC PaCIIPEICIICHUS C
mapamerpamMu A, U A, COOTBETCTBEHHO. JloKa3aTh, 4YTO ciydaiiHble BenuuuHel X —V u
min{ X,Y} He3aBUCHUMBI.

CxmameiBaercs 10° umcen, Kakmoe M3 KOTOPHIX OKPYIJIEHO C TOYHOCTRIO g0 107"
[Mpeamonaraercsi, 4T0 OMMOKK OT OKPYIJICHHSI HE3aBHCHUMBI U PaBHOMEPHO pAacHpe/eieHbl B
uatepane ( —0.5-107,0.5-10™ ). Hcnoms3yst HEHTPalIbHYIO MpPEICTbHYIO TEOpEMY HANTH
Ipeenbl, B KOTOPBIX ¢ BepoaTHOCThIO 0,99, Oyzaer nexarh cyMMapHasi OIIHOKa.

CnyuaiiHass BenuunHa ¢ SIBISIETCS CpelHEl aprudMETHUeCKOW HE3aBHCHUMBIX U OJMHAKOBO




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 3auaﬂm‘/i

pacTipeneNieHHbIX CITy4ailHbIX BEIMYMH, CPEIHEKBAIPATHUECKOE OTKIOHEHHE KaXKJIOW M3 KOTOPBIX
paBHO 2. CKOJIbKO HY)KHO B3STh TaKUX BEJIMYUH, YTOOBI CIydaiiHas BeJIHMYHHA ¢ C BEPOSTHOCTHIO,
He MeHbIeit 0,92, nMena OTKIIOHEHHE OT CBOETO MAaTEMATHUYECKOTO OXKUIAHUs, HE TTPEBOCXOISIIEE
0,05. Pemmmrth 3amady, UCHOJIB3YS a) HepaBeHCTBO YeObliieBa; 0) LEHTPalIbHYIO MPEIEIIbHYIO
TeOpemy.

MunuBunyansHoE 3a1anue 3

1. Mycte X, X,,..., X,, BEIOOpKa U3 TeHEPATBHON COBOKYITHOCTH, pacHpeIeNIeHHON 110 HOPMaIIbHOMY
2 o
sakoHy N, ., rie napamerp a u3BecTeH, a napamerp o HewssecTeH. Haiitu onenky napamerpa

2
0" 0 METOJTy MOMEHTOB (TI0 BTOPOMY MOMEHTY). [IpoBepUTh COCTOSTENHPHOCTh U HECMEIICHHOCTh
MOJIYY€HHOU OI[EHKH.

2. Tlycte X, X,,..., X, BBIOOpKa M3 T€HEPATbHON COBOKYITHOCTH PaBHOMEPHO pAacIpeneeHHOH Ha
orpeske [0,0], rme O - HewsBecTHblii mapamerp. Haiitu onenky mnapamerpa @ 1O METOIY

MaKCHMAaJILHOTO TpaBaomooous. [IpoBepHUTh COCTOSITEILHOCTh M HECMEIIEHHOCTh ITOJTYYCHHBIX
OLIEHOK.

3. Hmeetcs BbIOOpKA U3 T€HEPAIBHOIN COBOKYITHOCTH, PACHPEeIIEHHOM 110 3aKOHY NM2 :
-15,71  -26,17 -9,89 1,16 0,32 6,04 -35,86 -15,01 -0,78 -24,13

-19,89 -30,59 -32,26 -22,96 -20,78 -3516 -18558 -16,82 -11,06 -16,41
-16,00 -16,46 1,87 -13,41 -1449 -17,99 8,60 -3,24 12,92 -19,51

TpeGyercst HOCTPOUTH JIOBEPUTENLHBIC HHTEPBAJIBL:
a) Jlns mapametpa a IpM  M3BECTHOM CpeIHEKBampaThueckoM oTkimonernun o =10,7 ¢
JIOBEPUTENLHOM BeposTHocThio [ =0,94.
b) Jlns mapamerpa a Npu HEW3BECTHOM CPEIHEKBAIPATHYECKOM OTKIOHEHHH & C JOBEPHTEIILHOM
BepositHocThio #=0,94.
¢) Jlts mapamerpa ¢ NpH M3BECTHOM MAaTEMATHUYECKOM OXMIAHHK a =—125 ¢ 10BepHTENbHOI
BepositHocThio f =0,85

2 o
d) Jdnss mapametrpa O° TpH HEU3BECTHOM MAaTEeMATHYECKOM OXKHIAHHH @ C JOBEPUTEIHHON
BepositHocThio 3 =0,85.




OueHo4yHble MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 3211121Hl/lﬁ

4. Hmeetcs BBIOOPKA U3 T€HEPATLHOM COBOKYITHOCTH, pacIlpe/ieIeHHON 10 3aKOHY Na,az :

-15,71  -26,17 -9,89 1,16 0,32 6,04 -3586 -15,01 -0,78 -24,13
-19,89 -30,59 -32,26 -22,96 -20,78 -35,16 -18,58 -16,82 -11,06 -16/41
-16,00 -16,46 1,87 -13,41 -14,49 -17,99 8,60 -3,24 12,92 -19,51

OcymiecTBUTh IPOBEPKY YKa3aHHBIX B BApHAHTE CTATUCTUUYECKUX TMIIOTE3, UCIOJIb3YsI U3BECTHBIN, WK
IIOCTPOMB COOTBETCTBYIOLIUIN CTATUCTUYECKUNA KPUTEPUNA:

a) Hy:a=-125, H,:a=-14 (0 =10,7). Hcnonb3oBarek HanbGoyice MOIIHBIA KPUTEPHIl YpPOBHS
0,05, yka3aTh MOIHOCTh KPUTEPHSI.

b) Hy:oc=10, H,:0=13 (a=-125). Hcnons3oBarh MHHUMAaKCHBIl KpPHUTEpHUii, yKa3aTb
YPOBEHBb 3HAYUMOCTH KPUTEPHSL.

c) Hy:a=-125, H,:a#-125 ( o HeusBectHo). Mcronb30BaTh KPUTEPHH COTJIACHST yPOBHS
0,03.

OK3aMeH

3aganue Ha DK3aMEH

1. 3Bamama  QyHKIUS  pacupeleicHHs  HENPEPBIBHOM  Cay4allHOW  BeaWYuHBl &
0 npu x < -2,
F.(X)={AX+B  mpu —2<x <4, Haiitu: a) nocrosxusie A u B; 0) mioTHocTs BeposTHOCTH [ (X) ;
1 pu X = 4.
B) BEPOATHOCTH MOMAJaHUs CIIydailHOW BenuuuHbl B uHTepBan [-3; 1], r) M (&), D(&) . Toctpouts
rpapuxn f,(x) u F.(X).
2. Ilpu 3ammcu mporpaMMbl Ha HEHCIIPABHOM HAKOIHUTEJC MOSBISIETCS B CpeaHEeM 4 onmmMOKu (MIOTOK
omnboK mpeanoiaraeTcs npocreimum). KakoBa BeposiTHOCTH Oe3ommmbounoit 3amucu? CKOJIBKO

pa3 B CpCAHEM HAOO 3alIUCBIBATH IIPOTPpAMMY, YTOOBI MOJIYIUTDH 6esomn6quy10 3aIHUCh?
3. BperI pa6OTLI QJICMEHTAa 1O OTKa3a IMOAYHUHCHO IIOKA3aTCIIbHOMY 3aKOHY pacClnpeaciceHuda ¢

-5 _ o
napamerpoM & =2-107 ul, Haiitu cpemee Bpems Mexy HOSBIEHMEM JBYX CMEXHBIX OTKa30B M
BEPOATHOCTH 0€30TKa3HOW pabOThl K MOMEHTY CPEJIHEr0 BPEMEHH I0CIe BKIIOYEHUSI TEXHUUECKOTO
YCTPOMCTBA.




5. MeToauueckue YKa3aHud 110 mMpoueaype oucHuBaHus

OueHo4Hble MEPONIPUATHS

Hpoueuypa IPOBEICHUSA OLCHOYHOI'0O MEPONIPUATHS U HeOﬁXO}Il/leIe METOAUYCCKHE YKAa3aHUA

KonTponbHas pabora

KontponpHast paboTa NpOBOAMTCS B NHCBMEHHOW (opMe Tmociie H3y4eHHs] TEOPETHYECKOTO H
CEMHMHApCKOT0 MaTepualia KaXJOW TeMbl JUCUUIUIMHBL [lucbMeHHas ¢dopma KOHTPOJIBLHOW pabOoThI
conepxut He MeHee 10 BapraHTOB.
Kpurepuu orieHrBanusi KOHTPOJIbHON pabOTBHI:

Kpurepwmii 4-5 Gama 4 — 3 Gamna 3 — 2 Gamna 1-0 6ayutoB
MPaBUIILHO BBINIONHUI HE MEHee|  JOIYCTHJI YHCIIO
T1IOJIOBHUHBI pa60T1>1 WJIN JOITYCTHII OIJ_II/I60K U HCJJ0UYCTOB
He OoJyiee JBYX TPYOBIX OLIMOOK,MPEBOCXOSIIEE HOPMY,
BBIIIOJIHWII ~ Pa0OTY[iK He Oojee OAHOW rpyOoW H| NpH KOTOPOH MOXKET
[OJTHOCTHIO, HOOZAHOW Herpyooil ommOKu ¥  OBITh BHICTaBIICHA
BBITTOJTHWIT paboTy .
MomycTHII B HEW HEOJHOro HeAoueTa, WM He Oonee| OLeHKa «3», MM eciH
BrinoaHeHne 0e3 omuboK U .
M Oonee OIHOU|IBYX-TpEX HErpyObIX OMIMOOK, HPaBHIBLHO BHIIOIHKI
KOHTPOJIBHON HEJJ04ETOB, . . N
HEerpyOoi OImMOKM HIUIN OfHOW HerpyOoil ommuOKM W  MeHee MOJIOBUHBI
[paboThI morycTui He 6osee
OJJHOTO  HENOYCTa,TPEX  HEJO4eTOB, WIH  IpH| paboTEL
OZJHOTO HEZl0YeTa.
i He Oojee OBYX|OTCYTCTBMM OMIMOOK, HO TPH
HEI04YETOB. HaJTNYUN YEThIPEX-TIATH
HE0YETOB, IUIOXO 3HAET TEKCT|
[POU3BEACHHS, JIOITyCKaeT|
McKaxxeHue (HaKToB.

MaxkcuMabHBIA 0l 32 KOHTPOJIBbHYIO padoTy 5 (B JaJbHEHIIIEM 0aslIbl IEPECUNTHIBAIOTCS C YIETOM
TEKYILEro peHTHHr-TUTaHa). PaboTa cuuTaeTcs yCrenHo BHIOJIHEHHBIM MTPH ITOJTYYEHUH CTYIACHTOM 3
0amioB.

[TomydeHHbIe OaUTBI 32 BHITIOJHEHUE MHIUBUIYAIbHBIX JOMAIIHUX 3aIaHUH OTPAXKAIOTCS B
HAKOTLJICHHBIX OaJlJIaX CTY/ICHTA COTJIACHO KAJICHIAPHOMY PEHTHHT TUIaHY JUCIUTLIAHBL

NnnuBuayanbHble 3a0aHUs

Hns OGonee rinyOokod mpopaOOTKM  Marepuala JUCHUIUIMHBI ~ HEOOXOJIMMO  BBHINIOJHEHHE
WHAMBUAYAIbHBIX JOMAIIHUX 3aJaHUi, KOTOPble TOMOTYT CTYICHTY HpUOOpecTH HEeoOXoauMbie
MPAKTHYECKHUE HABBIKU.

NunuBuayanbHble JOMAaNTHUE 3aaHUs] SBISIFOTCS 00S3aTeIbHBIMU JUIS BBIIIOJIHEHHUS, U HEBBIMIOJTHEHUE
XOTs OBl OJIHOTO M3 HUX, SBISIETCS OCHOBAaHUEM ]ISl HE JIOMYCKa CTYJAEHTa K UTOTOBOW aTTECTallUU IO
JHUCLMITIMHE.

NunuBuayanbHple 3a/laHusl CIIOCOOCTBYIOT YrIIyOJIE€HHOMY HW3YUEHHI0 TEOPETHUYECKUX BOMPOCOB U
SIBJISTFOTCSI  OCHOBOM /Il TPOBEPKH CTENEHU YCBOCHUS TNPUOOPETEHHBIX 3HAHUN U  JIOCTIIKEHUS




OueHo4yHble MEPONPUATHS

Hpoueuypa TIPOBECACHHUSA OLICHOYHOI'0 MEPONIPUATHS H HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

pe3yJIbTAaTOB IO JUCLUHUIUIUHE.
NuauBuayanbHbIe JOMANIHUE 3aIaHUST BBITOJHSIOTCS CTYJIEHTOM MO KaXAOMY pa3leny IUCLUILIMHBI U
COOTBETCTBYIOT KQJICHAAPHOMY PEUTHHT TUIaHY JTUCLUIUIUHBI.

Kpurepuun oneHnBaHus MHAMBUIYAIbHBIX 3aJaHUM:

Kpurepwmii 4-5 Gama 4 — 3 Gamna 3 — 2 Gamna 1-0 6ayutoB
MPaBWIGHO BBIMONHII HE MEHee|  JIOMYCTHI YHCIIO
[OJTIOBHUHBI PAOOTHI WITK JIOMYCTHJI| OMIMOOK U HEJTOYETOB
He OoJiee IBYX TpYOBIX OHIMOOK, NPEBOCXOSIIEE HOPMY,
BBHIIIOJIHWII ~ Pa0oTY[iK He Oojee oAHOW rpyOod Wl TpH KOTOPOH MOXKET

[MOJTHOCTEIO, HOlOMHOM HerpyOoi omuOKu ¥  OBITh BHICTABJICHA
BEITIOJTHUIT PaboTy .
JTONTYCTHJI B HEM HEOIHOrO HEJOoYeTa, WM He Oolee| OICHKA «3», WK eCITU
BrinoHeHue 0e3 OIIMOOK U N
Oonee OJTHOM|IBYX-TpEX HErpyoObIX OMIMOOK, MPaBHIBHO BBITOIHHUI
MHUBUAYaJIbHOTO  [HEJOYETOB, N N N
HerpyOoi OIMOKK WUIK OAHOW HerpyOoil OIMOKM M|  MeHee IOJOBUHEI
TOMaIIHEero 3aJlaHus [TOIyCTHII He Ooliee
OTHOTO  HEJOYETa,TpeX  HEAOYETOB, WIH MpH| paboTHI.
OIHOT'0 HEJIOYETA.
Wi He Oosiee JBYX|OTCYTCTBHM OIIMOOK, HO MpH
HEI0UYETOB. HaJTMYUU YETBIPEX-TIATH
HE0YETOB, IUIOXO 3HAET TEKCT
[POW3BEICHHS, JIOIyCKaeT

McKaXxeHue (HaKToB.
MakcumanbHbIN 0ajuT 3a HHANBUIyaIbHOE 33/1aHue 5 (B JajbHEUIIEM OaJlTbl IIEPECUUTHIBAIOTCS C
Y4eTOM TEKYIIEro peHTHHT-TU1aHa). PaboTa cunTaeTcst yCrenHo BBITIOJIHEHHBIM TTPH MOJTy4YeHUN
CTyJIEHTOM 3 0aJIIoB.

[TonydeHnHsie Oayibl 3a BBINOJHEHHWE WHAWBUAYaJIbHBIX JOMAIIHUX 3aJaHUN  OTPaKalTCs B
HAKOIUICHHBIX 0aJ1aX CTYJEHTa COTJIACHO KaJCHIAPHOMY PeUTHHT TIJIaHy JTUCITUTIIUHBI.

OK3aMeH

OK3aMeH OCYIIeCTBIsIETCSI B COOTBETCTBUU C llojokeHWeM O TIPOBENEHWH TEKYIIEro KOHTPOIS U
npoMexxyTouHoU attectauuu TITY

Kpurepun olieHKH oTBETa Ha SK3aMeHe:

OtBer omenmBaercs ot 18 mo 20 OammoB, B TOM ciydae, €cilid OOYYAIOIIMICA MOKA3bIBAE€T OTINYHOE
IMOHMMAaHWE TIPEAMETa, BCECTOPOHHHWE 3HAHWA, OTJINYHBIE YMEHUS W BIAJCHHE OIBITOM MPAKTHICCKOH
JeSITEeTHHOCTH, HEOOXOMMMBIE pPe3ylbTaThl O0y4eHHs C(HOPMHUPOBAHBI, WX KA4eCTBO OIICHEHO KOJIHYECTBOM
0ayIoB, OJIM3KUM K MAKCHMAIIBHOMY.

Ortger onenuBaercs ot 10 g0 15 GanoB B TOM citydae, eclii O0YJarOIIUIACS MMOKA3bIBAET TOCTATOYHO MOTHOE
[MOHMMAaHWE TMpeIMeTa, XOpOIIMe 3HAHUS, YMEHHS W OIBIT NPAKTUYECKOH [esITeThbHOCTH, HEOOXOIUMEIe
pe3ynbTaThl 00ydeHus: chOpMUPOBAHBI, KAYECTBO HUA OJHOTO M3 HHUX HE OIEHEHO MUHUMAJBHBIM KOJIHYECTBOM
0aJIoB

OtBer onenuBaercs or 5 g0 10 OamioB B TOM cilydae, €ciii OOYYalOIIUICS TIOKa3bIBae€T MPHEMIIEMOE
MOHMMAaHWE TMPEJMETa, VJ/IOBJICTBOPUTENBHBIE 3HAHUS, YMEHHsI W ONBIT TNPAKTUYECKOH JeSITEIhbHOCTH,




OueHo4yHble MEPONPUATHS

Hpouenypa IPOBEACHNS OLCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

HEOOXOMMBbIE Pe3yIbTaThl 00yUeHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPBHIX W3 HUX OIIEHEHO MHHHUMAJbHBIM
KOJINYECTBOM 0aJIOB

OtBer OLICHUBACTCA KaK HGYI[OBJIGTBOPI/ITCJII)HI)HZ B TOM CJIy4dac, €CJIU pC3YyJIbTAThl O6YLI€HI/I$I HE
COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$IM.
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