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1. Poap qucounimabl « Teopusi Be poATHOCTH M MaTe MATHYE CKasl CTATUCTHKA» B (OPMHPOBAHHUN KOMIIe TCHIMI BbIITYCKHUKA:

DJieMeHT . CocTaBJsionue pe3yJibTATOB 0CBOCHMS (1€ CKPUIITOPbI
. HNHauKaTopbl 10CTHK €HUSI KOMIIeTe HIUIM
o0pa3oBaTe.iLHOit Kon KOMIIeTe HITHH)
IIPOr paMM bl Cemectp | xomnerenuu | Hammenosanue
HanmeHoBaHHe HHIMKATOPA
(T UCIMILIMHA, )/ KOMIIe Te HUH Kon HaumenoBanmue
I OCTILKEHHS Kon
npakTuka, 'MA) HHIUKATOpa

Crocoben Bna):[eer armaparoM MaTeMaTH4 €CKOI CTaT UCTHKH I
TIPUMEHATH TPOBEACHUA TEOPETUICCKOTO UCCIIEA0OBAHUA U
COOTBET CTBYIOLIH I OIIK(Y)-2.2B1 MOZETUPOBAHUS (HU3MY ECKUX M XUMHY€ECKUX
¢uzuKo- TIPOIIECCOB U SIBJICHHH, a TaKKe, AJIS PEIICHUs
MaT eMaTHY €CKH i l'[pO(beCCHOHaJ'ILHLIX 3aaa4

T copHst BEpOSATHOCTH anrapar, MeTObl IIpumensier MaTeMaT4e CKUi OIK(Y)-2.2V1 YMeeT UCronb30BaTh BEPOSTHOCTHBIE U

M MaTeMaTHYecKas 5 OIK(V)-2 aHanu3a 1 WLOTIK(Y)-2.2 anmapar TEopHH BEPOATHO CT eif u ) CTATHCTHY €CKHE METOIbI TSl 00PabOTKH JaH HBIX
MOICITUPOBAHMS, MaTeMaTH4 €CKOU CTAaTUCTHKHU B

CTaTHUCTHUKa %l
TEOPETUIECKOTO U HMHXEHEPHO U A TENbHOCTU
OKCIIEP UMEHT AJIbHOT 3
0 HCCTENOBaHKS IIPH OHK(Y)-2231 HACT OCHOBHBLIC OTIPE NCIICHUS, HOHﬂTI/Ig " METOAbI

TEOPUU BEPOATHOCTHU U MaTE€MaTHY €CKOU CTAaTUCT UKU

pelennu
npode ccHo HaTb HBIX
3a1a4

2. Iloxka3zarem u METOAbI OICHUBAHU A

Il1aHnpyeMble pe3yJbTaThl 00yUeHHs 10 TUCIHUILIHHE

Konx unankaropa

HaunmenoBaHue pasieia AMCIUILTHHbI

Metoabl olleHUBAHUS

Kox HaumenoBanue JNOCTHKEHU S (O11eHOY HbIE Mep OTIPUSATHST)
KOHTPOJIMPYyeMoii
KOMIIETEeHI[UH (WIH ee YacTH)

PI-1 | BrageTs OCHOBHOM TEPMUHOJOTHEN U MOHATHIHHBIM W.OMIK(Y)-2.2 Ciyyaiinble COOBITHS KontposbHas pabota
anmnapaToM B OOIACTH TEOPHHU BEPOSATHOCTH Ciry4aiiHble BEMYMHEI WupuBuyaimbHo€ 3a/AHKE,
MATEM ATHY €CKOM CTATHCTHKIL CucTeMbl ciydaiHbIX BETMUMH 3K3aMeH

3aKoH 00JBIINX YHCEIL.
IenTpamHas npenenbHas TeOpeMa
OCHOBBI MaTeM aTHY €CKON
CTATUCTUKHU
PI-2 Brnanets MeToiMKaM U IPOBEICHUS BEP OSITHOCTHBIX W.OMIK(Y)-2.2 CitygaiiHbie cOOBITHS KonTponbhas padota

PpacyY€TOB, HABBIKAM X pacd€Ta O CHOBHbBIX
XapaKTEPUCTHUK, BOSHUKAOIMX ITPH IIPOBEACHUN

CiryqaifHbIe BeJMTINHBI
CucTeMBl ciy4aiHBIX BEJNIHH
3akoH 00JBINX YHCEIL

NuuBunyampHOE 3aJaHUE,
JK3aMeH




BEPOATHOCTHOTO aHaJIM3a B NMPAKTUYCCKUX 3a1avdax.

LentpamsHas mpeenpHas TeopemMa
OCHOBBI MaTeM aTHY €CKOH
CTaTUCTUKU

3. HIxkana oueHUBAHUSA

[Topsimok opraHM3alMy OUCHWBAHUS PE3YyIbTaTOB OOYYCHUS B YHHBEPCUTETE PETIAMEHTHPYETCSI OTJEIbHBIM JOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucteMa OLCHUBaHUS Pe3yJIbTaTOB 0OyueHus B TOMCKOM MoJiMTeXHUYecKoM yHuBepcurete (CHuctema olieHMBaHUS )» (B JEHCTBYIOMICH PEIAKIIHH).
Hcnonb3yeTcss GajuibHO-peUTUHTOBasi CHCTEMa OICHUBAaHUA pe3yibTaToB oOyueHus. MToroBas oneHka (TpaJMIIMOHHAS W JIUTEpHAs) MO BUAAM
yaeOHOU aesarenbHocTH (m3ydenue aucumminH, YMWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHWE, MPAKTUKH) OMPEHEIIETCS CYyMMOW OajioB IO
pe3ylibTaTaM TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTaliu (MTOroBasi pe iThHroBasi orieHka - Makcumym 100 6amioB).

Pacnpez(eneHI/Ie OCHOBHBIX H OOIIOJIHHUTCJIBHBIX 0a/uioB 3a OLHCHOYHBIC MCPONPUATHUA TCKYIICTO KOHTPOJA U HpOMC)K}TO‘-IHOfI aTTeCTalmun
YCTAHABJIIMBACTCA KAJICHAAPHbIM peﬁTI/IPH"'HHaHOM JUCHUITTUHBI.

Pexkomennyemas mkasa A OTAEJILHBIX OLIe HOY HBIX MEPOTIPUSIT Ui BXOJTHOTO Ml TEKYIIETO KOHTPOJIS

% BBINOJTHEHHS CootBercrBHE o
o NMPEACICHUE OCHKH
3aJaHuA TPaAMIIHOHHOHN OllEHKE

90%--+100% «OTIMYHOY» OTmmyHOe MOHMMAaHHUE TIpeMETa, BCECTOPOHHUE 3HAHUS, O TNIMYHBIE YMEHUS U BJIa/ICHUE OTIHITOM MPAKTHYECKOH JIeSITETIBHOCTH,
HEOOXO0 MM bIe pe3yJIbTaThl 00y eHIs CHOPMHUPOBAHBI, MX KAYECTBO OIICHEHO KOJIYECTBOM 0AJUIOB, OJIM3KHM K MAaKCUMAIIbHOMY

70% - 89% «Xopouio» JocTtaTouHO MoJIHOE MOHUMaHUE NPeAMETa, XOPOILINE 3HAHUS, YMEHHUS U OTIBIT IPAKTHUECKOM AESTEbHOCTH, HEOO X0 AMMBIE PEe3YJIbTaThl
00y4eHust c(hpOpMHUPOBAHBI, KAYECTBO HH OJHOTO M3 HIX HE OIIEHEHO MUHUMAIILHBIM KOJMIECTBOM 0aimoB

55% - 69% «YIoBILY» [puemnemoe noHMMaHKE TIPEMETA, Y IO BICTBOPHUTEILHBIC 3HAHUS, yMEHUS 1 OTIBIT IPAKTHICCKOH IS TEIIHHO CTH, HEOO X0 IMMBIE PE3YIIbTATHI
00y4eHust c(hOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OTICHEHO MUHAM AJTbHBIM KOJIY €CTBOM 0AJUIOB

0% - 54% «HeynoBay PesynbTatel 00yUYeHUs HE COOTBETCTBYFOT MUHUM AJIbHO JIOCTATOYHBIM TPeOOBAHUSIM
IlIxama 111 OLie HOY HBIX MEPOIPHAT UM DK3aMEHa
% BBIIOJTHEHHS JK3aMeH, CooTtBercr BHE
. " Onpeuene}me OIlCHKH
3aJJaHHH JK3aMEHa 0aJLJI TPAJUIHMOHHON OLCHKE
90%+100% 18+20 «OTIyHO» OmMyHOE TIOHUMAHHUE TIPEMETA, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BJIAICHHAE OTILITOM TPAKTUYECKOU e TeIIBHOCTH,
HEO0OX0IMMbIe pe3yJIbTaThl 00y4IeHHs C(HOPMHUPOBAHBI, HX KAYECTBO OIICHEHO KOJMYECTBOM OAJUIOB, OJIM3KHM K MaKCHMAJIbHOMY
70% - 89% 14+ 17 «Xopo1o» JlocTaTouHO MOJIHOE MOHUMAHKE NpeAMeTa, XOPOILIUE 3HAHUS, YMEHHUS U OTIBIT IPAKTHYECKOH JAeSITEIBHOCTH, HE0OX0 IMMBbIe
pe3yabTatsl 00ydeHus c(hopMHUpPOBaHbI, KAYECTBO HU OJJHOTO M3 HUX HE OILIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM OaslioB
55% - 69% 11+13 «Y noBmy [TpremiemMoe MOHIMaHIE TPEIMETa, Y IOBICTBOPHUTEIbHBIC 3HAHUS, yMEHUS U OTIBIT IPAKTHYECKOH ISSITSITBHO CTH, HE00XO0 IMMBbIE
[pe3yIBTaThl 00y4deHUs C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIICHEHO MIHUAM aJIBHBIM KOJMYIECTBOM 0aJlioB
0% - 54% 0+ 10 «HeymoBny PesynpTaTel 00ydeHus He COOTBETCTBYIOT MUHAMAJIGHO JIOCTATOYHBIM TPEOO BAHVISIM




4. TlepedyeHb THNOBBIX 3aaHUN

OueHovYHbIEe MepOonpHATHS

IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aJaHU I

1. KonrponsHas padora

KourpospHas padora 1

Ha orpesok [0,2] maymady, He3aBUCHUMO APYT OT JApyra, OpomieHsl aBe Touku & u 77 . Haiiru
P(max(¢,2n7) <1).

N3 xomonst 36 kapT BRIOUPAIOT Tpu KapThl. KakoBa BEPOSTHOCTH TOTO, YTO CPEIH HUX OKAXKYTCS
IBa Ty3a?

Tpu mapuka cirydaifHeIM 00pa3oM pa30pachIBalOTCS MO MATH JyHKaM. Ka)Iblif Iapuk ¢ paBHOM
BEPOATHOCTHIO U HE3aBUCUMO OT JPYrUX MOMajaeT B MoOyro JyHKY. Omnpeaenurs BeposTHOCTb
TOTO, YTO B TIEPBBIX TPEX JyHKAX OyJET MO0 OAHOMY IIAPHKY.

B mepBoii ypHe 5 Oenbix ¥ 3 4YepHbIX IIapa, BO BTOpOM - 3 Oenbix u 4 yepHslx. Haynauy
BbIOMpaeTcs ypHa, U U3 Hee 3 Iapa ¢ Bo3BpalleHueM. Halitu BeposSTHOCTH TOro, 4yTo Oblia
BbIOpaHa e pBasi ypHa, €CJIM BCE TPH IIapa 0Ka3aIHiCh OEIbIMU.

HpOBeI[eHO 20 HEe3aBHUCHMBIX HC l'[bITaHPIfI, B KaXXIOM HO,[[6paCLIBaeTC}I TPU MOHCTHI. Onpez[em/m:
BEPOATHOCTH TOI'O, UTO XOTs OBl B OIHOM HCIIbBITAHUU ITOABATCA TPHU rep6a.

KourponsHas padora 2

Cryuaiinas BeIMdMHA & MMEET HENPEPHIBHOE PACIPEIEIEHHE C INIOT HOCTHIO
Ax*, 0<x<3

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

CnyqaﬁHasl BCJIMUMHA 7] MMECT HOPMAJILHOC paclpeacic HUC N3,8 . KakoBa BCPOATHOCTDH, YTO U3

Haitru nocrosunyro A uBerauciaurs P(| & —M(E) [>1).

JIBYX Ha0JII0/TaeMBIX 3HAUCHUIN ATOMW BEJIMY MHBI OJTHO MEHbIIIE 2, a Apyroe Oonpiie 47

[TpaBuibHast MOHeTa TiogOpackiBaeTCs TPWKIbL. HaliTh KoBapua iuio 9ucia repOoB, BHIMABIINX NPU
MIEPBBIX JBYX MOMOPACHIBAHMAX, U OOIIETO YHCJIA TepOOB MPHU TPEX MOAOPACHIBAHUSX.

CKObKO (MUHAMYM ) HE 00XOAMMO B3SITh CIIy4aiHBIX BEJIWY UH, pACTIPESICHHBIX 110




OueHoYHbIE MePONPHUATHS

IIpuMepbl THIOBBIX KOHTP0JIbHBIX 3aJaHUI

1.

IIOKa3aTENbHOMY 3aKOHY C MapaMeTpoM « =1/6, 4ToOBbI C BEpOsSTHOCTBIO He MeHblIeH 0,97
OXHIATh, YTO CpeliHEE apuPMeTHIECKOE ITHX BEJIMY MH OyAeT JiexkaTh B uHTEpBase [5,7; 6,3].
Penmrs 3a7auy, McTionb3ys a) HepaBe HCTBO UeObiiieBa; 6) IEHTpaIbHYIO TPEIeIIbHyI0 TEOpEMY.

KourponsHas padora 3

3a7aH  CTaTUCTHMUECKHH psja  pachpeiesieHus (Xi-CepeAMHbl HMHTEpPBAJIOB TIPYNIHUPOBAHUSA),

MTOCTPOCHHBIH 1O BEIOOPKE M3 HETIPEPHIBHOM I'eHE pajlb HOM COBOKYITHOCTH:

Xi -1.5 -0.5 0.5 1.5
N; 30 40 20 10

[TocTpOHUTh THCTOrPaMMY, TIOJIMTOH YaCTOT; HAWTH BHIOOPOYHOE CPEIHEE M BHIOOPOY HYIO IHCIIEPC HIO;
[POBEPHUTH THIIOTE3y O paclpelelieHHH TaHHOW BBIOOPKHM 10 HOPMajlbHOMY 3aKOHY IPH YPOBHE
sHaunmoct @ = 0,025, Haiity MHTEpBaIbHYIO OICHKY MAaTEMATHUECKOTO OXKHIAHUSA C HAJIEKHOCTHIO

£ =0,95 B npeamnonoxe HUKA HOPMATLHOCTH JIAHHBIX.

2. Ilo 1ByM He3aBUCHMBIM BbIOOpKaM 00beMOB N, =11 u n, =11 HOpPMaJbHBIX PacIpeCIICHAN

maiinensr X =30,5, Y =29, s2=08 85 =0,6. [Ipu yposHe 3naunmoctu o = 0,02 nposepurs

HYIICBYIO I'HIIOTE3y H, 1M, =M npu KOHKypupyromeii runorese H, :m, =m, .

NunuBunyais Hble 3a1aHus

MNuanuBunyansHoe 3amanve |

Jokazats ToxaectBo: (A—B)+(A—C)=A+BC.

Konona xapr (36 nucToB) nenurcs ciaydaiiHbIM 00pa3oM Ha JB€ paBHbIe yacTu 1o 18 xapr. Haliru
BEpOSITHOCTH TOTO, YTO B KAXKIOW Mauke OyAeT Mo J1Ba Ty3a.

Ha onHoli nonke Haynauy paccrasisiercss 8 kHUr. HallTu BepOsSTHOCTH TOro, YTO ONpe/iesieHHbIE 3
KHUTH OKa)KyTCsl TIOCTABJIEHHBIM U PSJIOM.

Cpenu 10 norepeifHbix OwieToB 6 BHIMIpbILHBIX. Haynauy B3sum 4 Owieta. Omnpenenursb
BEPOATHOCTH TOT0, YTO CPEJIN HUX XOTS OBl 2 BBIUIPHIIIHBIX.

B nudr 6-staxkHoro noma cemu 4 maccaxkupa. Kaxaplii He3aBUCHMO OT JIPYTHX C OJMHAKOBOM
BEPOSITHOCTHIO MOXKET BBINTH Ha MOOOM (HauMHasi co BTOporo) srtaxke. Onpenennurb BEpOsSTHOCTh
TOTr0, YTO: @) BCE BBIIUIM HA Pa3HBIX dTa)ax; 0) Mo KpaitHe it Mepe, TPOe COILITN HA OTHOM 3Taxe.

B orpe3ke equHuy HOM JJIMHBI HayAady BbIOMparoTcs 1Be TOUYKU. Onpefenaurb BEpOSTHOCTH TOrO,




OueHoYHbIE MePONPHUATHS

IIpuMepbl THIOBBIX KOHTP0JIbHBIX 3aJaHUI

10.

11.

12.

13.

14.

15.

16.

YTO PACCTOSTHUE MEKIY TOUKAMU HE TPEBOCXOAUT Ya.

MomMeHThl Havajia JBYX COOBITHI Haymady pacrpejielicHbl B MPOMEXyTKe BpeMeHH iauHour 200
MuHyT. OHO M3 cOOBIT Ui mumurcst 10 MuH., Apyroe - 5 MmuH. OnpeieTuTh BEPOATHOCTD TOTO, YTO: Q)
COOBITHS «IIEPEKPHIBAIOTCS» TI0 BPEMEHHU; 0) «HE MEePEKPHIBAIOTCSD.

B cdepe pammyca 2 ciydallHO W HE3aBHCUMO Jpyr OoT npyra pasbpocano 10 Touek. Haiirm
BEPOSATHOCTH TOT'0, YTO PACCTOSTHYE OT LIEHT pa A0 Oypkaiiieil Touku He MeHbIue 1.

BepositTHOCTh momagaHuss B IeJb NpU OIHOM BbicTpesie paBHa 0,7. IIpomsBegeno 3 BbICTpena.
KaxoBa BepossTHOCTB, 4TO OyZI€T: a) TpU NomaaaHus; 0) O MH IPOMax; B) XOTs Obl OJJHO MomagaHue?
VYpHa comepxkur 12 3aHymMepoBaHHBIX mapoB ¢ Homepamu or 1 mo 12. Illaper m3BnekaroTcs 1O
oxHoMy Oe3 Bo3BpaieHus. PaccMarpuBaroTes cienyronme coObITHs: A - HOMepa IIapoB B TOPSJIKE
MOCTYIUIEHUss 00pa3yloT IMOCJe0BaTebHOCTh 1,2,...,12; B - XoTs Obl OAMH pa3 coBHAJaeT HOMED
mapa U MOPAIKOBBIM Homep m3BiedeHus; C - HET HU OJHOIO COBIAJICHHMS HOMEpa Imapa U
MOPSKOBOr0 HoMepa m3BjiedeHus. Omnpenemurs BeposTHOCTH coOwbiTuii A, B, C. Haiiru
npeJieNbHbIe 3HAYECHMSI BEPOATHOCTEH MPU YHUCIIE IAPOB B YPHE CTPEMSIIEMCS K 0€CKOHEUHOCTH.
Bpocatorcst Tpu MoHeTsl. OmpefenuTh 3aBUCUMBI MJIM HET COOBITHS A={BbIAJl OpeJ Ha TNEpBOI
MoHeTe} 1 B={BbInana xoTs Obl O/1Ha pelKa}.

MplIib MOXKET BBIOpATh Hayraj OiuH U3 5 1abupuHTOB. M3BECTHO, YTO BEPOATHOCTH €€ BBIXOAA M3
Pa3IMYHBIX J1a0 UpUHTOB 3a TpH MUHYTHI paBHbI 0.5; 0,6; 0.2; 0,1; 0,1. [TycTs 0Ka3anock, YTO MbIIIIb
BbIOpanach 13 Ja0MpUHTa Yepe3 Tpu MUHYThL. KakoBa BEpOsITHOCTb TOr0, UTO OHA BbIOpaJia e pBbIii
nabupunr? Bropoit naGupunr?

B nepBoMm simyke m3 6 mapoB 4 KpacHbIX U 2 YEPHBIX, BO BTOPOM SIIUKE W3 7 MApoB 2 KPaCHBIX U 5
yepHbIX. M3 mepBOro sIuka BO BTOPOM, MEPEJIOKWIM OAWH Iap, 3aTEM W3 BTOPOro B I€PBBIU
MIepesIOKUITU O MH map. HaifTi Be posiTHOCTH TOrO, UTO IIApP, U3BJICYEHHBIH MOCIIE 3TOr0 U3 Ie PBOT'O
SIIIAKA, YEPHBI .

Jst mpoBepku reofe3nueckux padboT Ha3HaUeHA TPYIIA HKCIEPTOB, COCTOSINAs U3 TPEX MOATPYIIIL
B nepBoii noarpynmne - 1 yenoBek, BO BTOpoil - 4 U B TpeTbe - 5. DKcre pThl e pBOK MOATPYIIIIHI
IIPUHUMAIOT BEPHOE pEIlIEHUE ¢ BEpOSITHOCTHIO 0,8, 3KCIIepTHl BTOPOIl MOATPYNIBI C BEPOATHOCTHIO
0,6, PKCTIEPTHI TPEThEH NOATPYIIIEI ¢ BepoATHOCTHIO 0,5. Haynauy BbI3BaHHBIM 3KCIIEPT NPUHUMAET
3 He3aBUCUMBIX pelieHus. Halitu BepoATHOCTH TOrO, UTO: @) POBHO 3 pelIeHUs MPUHATHI BEPHO; O)
MPUHUM Al peIICHUsI SKCIIe PT U3 TIEPBOM MOATPYIIIIBI, €CJIH 3 PEIICHUs IPUHATH BEPHO.
BepositHocTs BhMrphima B Jjiotepeto Ha onuH Owietr paBHa 0,3. Kymieno 10 6wmeroB. Haiiru
HAMBEPOAT HE MllIee YMCIIO BEIMUTPABIINX OMUJIETOB U COOTBETCTBYIOIIYIO BEPOAT HOCTD.

Momneta 6pocaercsi 10 TexX 1op, MoKa opesi He BbimajeT 3 pa3a. Onpenesmrs BEPOSTHOCTh TOTO, YTO
IIPY ATOM PEIlIKa BHIMAAET 2 pasa.




OueHoYHbIE MePONPHUATHS

IIpuMepbl THIOBBIX KOHTP0JIbHBIX 3aJaHUI

17.

18.

BeposiTHOCTB «cO0s1» B pabote TenedoHHOU cTaHIK npu KaxxaoM BeizoBe paBHa 0,003. [Toctynmio
500 Be3oBOB. OnpeAeIUTh BEPOATHOCTH TOTO, UTO OyeT Oonee 2 «cOoeBy.

BeposiTHOCTh HACTYIUIEHUS] HEKOTOPOro coOBITHS B KaxaoM m3 100 HE3aBUCHUMBIX WCIIHITA HUMA
paBHa 0,8. OmpenenuTs BEPOSATHOCTH TOTO, YTO YUCIO M HACTYIUICHUH COOBITHS YIAOBIETBOPSET
HepaBe HCTBY 80<m=<90.

MuanuBunyaiasHoe 3amanue 2

3a/iaHa MIOTHOCTH PACIpee/iCHNs HEMPEepbIBHOM CiTydailHON Bennmduubl & . f (X) = Acos(x) mpu
XE[-nIZ;nIZ] , f.(x)=0 mpu Xe_f[-n/2;7t/2] . Haiitu xodddummenr A u ¢dyHKIMIO
pacnpenenenns F.(x) ; moctpours tpaduxn f.(x) u F.(x) ; wairu M(S) , D(S) , o($) ,
koo ppument acummerpur A(E) uokcuece pacnpenenenus E(E); naiiru BeposATHOCTH MoNaAaHus

ciydaiinoi Benvu vubl B unrepsan (—3; 7/4).

KopoOxu ¢ 11okoaaioM ynakoBBIBalOTCS aBTOMATHYECKH: X Macca €CThb HOpMaJjbHas cllydaiiHast
BeJIM4MHA co cpeHuM 1.06 kr. Haliru cpeiHeKBaipaTHIECKOEe OTKIIOHE HUE CIly4aiiHOM BEJIMY UHBI -
Macchl KOPOOOK, €CIIN M3BECTHO, UTO 5% KOpoO OK MMEIOT Maccy MeHbIle 1 Kr.

Cnyuaiinas BenmduHa ¢ pachpejelieHa paBHOMEpHO Ha orpeske [—2;1] . Haifrm miorHocTS
pacrpeesienus ciydaiiHoi Beiudunsl 1 =1/ g,

JlBymepHas ciydaiinas BenmmduHa {&,77} pacnpeenena paBHoMepHO B o6aactu D, orpannmueHHoi
cHIY ocbio OX , a cBepxy KpuBoil Y = EXp(—X*). HaiiTi COBMECTHYIO INTOTHOCTD PACIIPECICHHIS
S:,(x,y) , mwiorHoctn pacnpexpenenwst f.(x) u f, (y), yclIOBHBIC IUIOTHOCTH pacipeaeseHus

f.(x/y) u f (y/X), OCHOBHbIE UHCIIOBbIE XapaKTEPHCTHKH BENHWIHH & W 1], KOd(huIHeHT
KOpPEJI LU MeXy & | 77.

Ilycts X n Y — He3aBUCHMBIE CIydailHble BEJIWY MHbBI, UMEIONINE MTOKa3aTEIbHbIE pacIIpeIeIeHMs C
mapamerpamu A, u A, coorBercTBeHHO. JlokaszaTh, 4YTO ciy4aiiHple BenmumHbl X —Y u

min{X,Y} He3aBHUCHUMBI.

4 _
CrmameBaetcst 10" umcern, Kakmoe ©3 KOTOPBIX OKPYIJIEeHO C To4HOCThIO g0 107"
[penmnonaraetcs, 4TO OMIMOKH OT OKPYIJICHHUS HE3aBHCHUMBI W PAaBHOMEPHO PpACIpPECICHBI B

unrepsane ( —0.5-107",0.5-10™ ). Hcnomp3ys UeHTpalbHYIO TMpPEAEIBHYI0 TEOpEMY HANTH
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npezesl, B KOTOPbIX C BEpoATHOCTHIO 0,99, Oyner jiexarh cyMMapHas OUInoKa.

7. Cnydaiinass BenwuuHa & SIBISETCS CpeqHed apupMETHUECKOW HE3aBUCHMBIX W OJIMHAKOBO
pacrnpe/iesIeHHbIX ClIydalHbIX BEJIMYHUH, CPEHEKBAAPATUIECKOE OTKIOHEHHE Ka)KIOW M3 KOTOpbIX
paBHO 2. CKOJIBKO HYy’>KHO B35ITh TAKHX BEJIUYHH, 4TOOBI CITydaiiHasi BeIMUMHA & C BEPOSITHOCTHIO,
He MeHbplnei 0,92, nMena OTKIOHEHHE OT CBOETO MAareMaTHUE€CKOTrO OXKUIaHUS, HE TIPEBOCXOSIICE
0,05. Penmrp 3amavy, UCTIONB3ys a) HepaBeHCTBO YeOblmeBa; 0) HEHTpalIbHYIO MPEIeTbHYIO
TEOpEMY.

WNuguBunyansHoe 3amanue 3

1. Ilycte X, X,,..., X,, BbIOOpKa U3 reHepaJIbHOM COBOKYITHOCTH, pacIpeIeJEHHOM 110 HOPMajb HOMY

3akoHny N ,, Ile mapaMerp a H3BECTEH, a MapaMeT o vemsBecTen. Haiity OlEHKY TapameT
a,o

0° TI0 METOLy MOMEHTOB (TI0 BTOpOMY MOMeHTY). [IpoBE pHTh COCTOSTEILHOCTD H HECMEIIEHHOCT
MOJIy4€HHOM OIICHKU.
2. Ilycts X, X,,..., X, BbIOOpPKa U3 IeHepajbHONW COBOKYIHOCTH PaBHOMEPHO pacIpe/eIeHHON Ha

orpeske [0,60], rne @ - memsBecTHbIii mapamerp. Haliru ounenky napamerpa @ 1O METOIy
MaKCHMaJIbHOTO TpaBaonofo0us. [IpoBepUTh COCTOATENHHOCTh M HECMEIICHHOCTH TOJIy4e HHBIX
OLICHOK.
3. Mmeercs BbIOOpKa U3 Ie HEPaIlb HOi COBOKYITHOCTH, PacIIpe/ie/ieHHo# 1o 3akony N_
-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 -3516 -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

TpebyeTrcst IOCTPOUTH TOBEPHTEIIb HbIE MHTEPBAJIBI
a) Jlin mapamerpa a IpH M3BECTHOM CpejHeKkBaapaTudeckom orkionenun o =107 ¢

noBepures Hol BepostHocThio f=0,94.
b) [ias mapameTpa a Npu HEM3BECTHOM CpPEIHEKBAIPATHIECKOM OTKIOHEHMH & C JIOBEPUTEIHHOM
BeposaTHocThio f=0,94.

2 o
c) Jlng mapameTpa O° IpU M3BECTHOM MAaTE€MarMdeckoM oxumanmu a=-12,5 ¢ mosepurensHOi

seposatHocThi0 f=0,85
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d) Jlna mapamMerpa ©° TpPH HEM3BECTHOM MATEMAaTHYECKOM OXIIAHHM a C JIOBEpHUTENbHOM
BepositHocThio 3 =0,85.
4. Hmeercst BEIOOPKA W3 I'e HEPAJIb HOIf COBOKYITHOCTH, PACTIPEACICHHO! 110 3akoHy N_ !

-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

OcyIecTBUTh MPOBEPKY YKA3aHHBIX B BAPHUAHTE CTATUCTUYECKUX THIIOTE3, UCTIONB3YSl U3BECTHBIN, HIIU
IIOCTPOUB COOTBETCTBYIOLIUNA CTATUCTUIECKUN KPUTEPUIA:
a) H,:a=-125, H,:a=-14 (0=10,7). Vcnons3oBaTh HaMOOJCEC MOIIHBIH KPUTCPUN YPOBHI
0,05, ykazaTh MOIIHOCTH KPUTEPHSI.
b) H,:0=10, H,:0=13 (a=-125). Hcnoms3oBaTh MHHUMAKCHBI{ KpHTCpUii, yKa3aTb
YPOBEHb 3HAYUMOCTH KPHUTCPHS.
c) Hy:a=-125, H,:a#-125 (o nemsecTHo). Mcmnonp30BaTh KpUTEpPHUH COIAcUsi yPOBH

0,03.

DK3aMeH

3agaHne Ha YK3aMeH

1. 3Bamama  QyHKIUS ~ pacOpelelieHWs — HENPEPBIBHOM  clydaliHOM  BenmduHbl &
0 npu x < -2,
F.(X)=1{AX+B mpu —2<x <4, Haiiru: a) nocrosnnsic A uB; 0) WIOTHOCT BEPOATHOCTH f; (X) ;
1 pu X = 4.
B) BEPOATHOCTH MOTAJAHMI ClOydaiHOM Beiawmuuusl B uHrepsan [-3; 1], r) M(&), D(&) . Toctpours
rpaduxu f.(X) u F.(X).
2. Ilpm 3ammcu mporpaMMbl HA HEUCTIPABHOM HAKOITUTEJIEC TIOSBJISIETCSI B cpeHeM 4 OMIMOKHU (TIOTOK
OIMOOK TMpejmnosaraeTcst npocreiimmm). KakoBa BeposTHOCTH Oe3ommbodHo# 3amucu? CKOIbKO

pa3 B CpeTHEM HAJIO 3aIHMCHIBATH MPOrPaMMY, YTOOBI MOTYIUTH 0€30ITHO0YHYIO 3 TTHChH?
3. Bpems paboTbel snmemMeHTa 10 OTKa3a MOMYMHEHO TOKa3aTEeIbHOMY 3aKOHY paclpe/iefieHus C

R
napameTpoM o =2-10" u~. Halitu cpeHee BpeMsi MEX/y TOSIBJICHUEM JBYX CMEXHBIX OTKA30B M
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BEPOSITHOCTH O€30TKa3HOM pabOTHl K MOMEHTY CPEHEr 0 BpEMEHH MOCJIE BKIIOUECHHS TEXHUYECKOro
YCTpPOMCTBA.

5. MeToanye ckue YKa3aHud 1o npoueaype ouec HuBaHu s

OueHoYHbIE Meponp uATHS Hpoue}lypa NPOBECACHUS OLICHOYHOI'O MEPONPUATHA U He00X 0MMble MeTOINY ecKHe YKa3aHu st

1. KonrponbHas pabora KonrposnbHast paGora mpoBonuTcs B NHCBMEHHOW (opMe TMOcie W3YUYEHHS TEOpEeTHYECKOro |
CEMHUHAPCKOTO MaTepuajia KaXIoh TeMbl NUCIMIUIMHBL IluchMeHHas ¢opMa KOHTpOIbHOM paboThI
conepxur He MeHee 10 BapHaHTOB.

Kpurepun oneHrBaHUSI KOHTPOJIbHON pabOTHI:

Kputepuii 4-5 6anna 4 — 3 Gamna 3—26amwa 1-0 6annoB
MPABUJIGHO BBITIOJNHWI HE MeHed  OIMYCTHII YHCTIO
MOJIOBUHBI PabOThI WK AOTY CTAI| OLIMOOK M HEIOYCTOB
He OoJiee IBYX IpyObIX OMIMOOK|IPEeBOCXOASIEE HOPMY,
BBITMOJIHAJ ~ paboTymim He OoJiee OJHOW TpyOOl ¥ TMpH KOTOPOM MOMKET

o 460 IIOJIHOCTBIO, HJO[HON HeIpyOol ommOKH ¥  OBITH BEICTAaBIICHA
BBITIOJTHHJI .
BLITOHeHIC 603 o1 I/I60§I/I R4 JIOMYCTAJI B HEW HYOJHOTO HeJo4eTa, Wi He 0oJied oleHKa « 3y, WU eCIH
o Ooee OJHONIBYX-TpEX HErpyObIX OIIMOOK| MPaBHIBHO BHITIOIHHUI
KOHTPOJILHO HEJI0YETOB, . . N
HerpyOo# onmMOKA WU OJHOM HerpyOOi OMMOKK ¥  MEHee MOJIOBUHBI
[paboTBI JOTIYCTAI He Oonee
OJHOTO  HENOYeTa|TpeX HEeNOYeTOB, WM IpH paboTHL.
OJIHOTO HEJ0YeTa.
W He Oojee JBYXOTCYTCTBHM OMIMOOK, HO TIpH
HEJI0YECTOB. HAJTMY AU YeTBIPEX-TISITH
HEJI0YETOB, TUIOXO 3HACT TEKCT
MIPOU3BEICHUS, JoTycKae

HCKaKeHHE (DaKTOB.
MaxkcumanbHbIHM 02T 32 KOHT POJIbHYIO pa0boTy 5 (B asb HeHIleM Oalibl epeCUYUTHIBAIOTCS C YU4ETOM
TEKYIIero peHTuHr-miana). Pabora cunraercst ycrienHo BbITIOIHE HHBIM TIPU MOTY4E€HHUU CTYIEHTOM 3
0aJuioB.

[Tomyue Huple OaIbl 32 BHITIOJTHEHUE WHITWBHWIYaJlbhHbIX JOMAITHUX 3a/IaHUI OTpa’kaloTcs B

HAKOTIJIC HHBIX OaJlIaxX CTYAEHTa COTIacHO KaJie HIapHOMY Pe T MHT TIJIaHY J{ UCIIUTUIHHBL.

2. NunuBuayans Hele 3a1aHust Jlis  Oomee  rayOokoW  mpopaOOTKU  Marepuaia JUCHUIUIMHBI  HEOOXOIWMO  BBITIOJTHCHHUE
WHIVBUIYaJbHBIX JIOMAIlHUX 3aJaHMid, KOTOpBIE IOMOIYT CTYAEHTY MPHOOPECTH HEeoOXOqMbIe
MPAKTUIECKHUEC HABBIKU.

WHnuBumyansHele JOMAIHUE 3aJaHusl SBISIOTCS 00s3aTebHBIMU JIJISI BBHITIONTHEHUSI, M HEBBITIOJTHEHHUE
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IIpouenypa npoBeIeHHsI OLEHOYHOT 0 MEPONPUATHS U He00X OMMbIe MeTOANYECKHe YKAZaH U

XOTsl OBl OTHOTO U3 HUX, ABJSIETCS OCHOBAaHMEM JJI1 HE JOIYCKa CTYJIEHTa K UTOrOBOM aTTECTAalMH IO
JUCLIATIINHE.

WunvBunyanbHble 3aaHisl CIOCOOCTBYIOT YIIyOJ€HHOMY M3YYEHHIO TCOPETHYECKHX BOIPOCOB H
ABISIFOTCS. OCHOBOHM JUIi TPOBEPKM CTENCHH YCBOSHHS TPUOOPETEHHBIX 3HAHMNA M JIOCTIDKE HUS
PE3YJIBTATOB IO JUC LIUIUIUHE.

NunvBunyaisHble JOMAIIHKE 3a1aHUs BBINIOIHAIOTCS CTYACHTOM II0 KaXXIOMY pa3felly AUCLUIUIMHBL U
COOTBETCTBYIOT KAJICHIAPHOMY PEWUT MHT IUIAHY I UCLIAIIINHBIL.

Kpurepun oneHrBaHUSI MHAMBULYAJIb HBIX 3aaHUAN:

Kpurepuii 4-5 banna 4 — 3 bamna 3— 2 6anna 1-0 6annoB
MPAaBUIILHO BBITIOJHWII HE MEHed  AOIYCTHII YUCIIO
MOJIOBUHBI PabOThI WK IOTY CTAI| OLIMOOK M HEJJOYCTOB
He Oojee IBYX IpyObIX OIIHMOOK{IPEBOCXOAAIIEE HOPMY,
BBINIOJHKUI ~ paboTyjwm He Ooyice OJHOW IPyOOH W TIPH KOTOPOH MOMKET

o 460 IIOJIHOCTBIO, HJO[HON HerpyOol ommOKkH ¥  OBITH BEICTAaBIICHA
BBITIOJTHHJI .
BLITOHEHIC 603 o1 I/I601[zI/I v MOIyCTHI B Hell HJOJHOTO HenodeTa, Wi He 0oeq omeHKa «3», M eciu
Ooee OJHONIBYX-TpEX HErpyObIX OIIMOOK| MPaBHIBHO BHITIOIHHUII
MHMBUAYaJbHOTO  |HEJOYETOB, . . .
Herpy0ooi onmOKd WU OAHOM HerpyOOi OIMOKM ¥  MEeHee MOJIOBHUHBI
[MoMarmHero 3a1aHus |TOMyCTHII He 60Tiee
OJHOTO  HEJAOYETa|TpeX HEJOYeTOB, WIH IpY paboTHI.
OJIHOTO HEJ0YeTa.
wm He Oojee JBYXOTCYTCTBHM OIIMOOK, HO TpH
HEJI0YECTOB. HATMY AU YeTBIPEX-TISITH
HE/IOUETOB, IUIOXO 3HACT TEKCT
MIPOU3BEIICHIE, JoTIycKae)

HCKaKEeHHE (DaKTOB.
MaxkcumanbHbIH 0aJiT 32 MTHAUBUI yaJlbHOe 3a/lanre 5 (B JajbHeieM Oallibl epeCcYUTHIBAIOTCS C
y4eTOM TEeKYIIero pe iTHHr-1iaHa). Pabora cunraercsi ycrienHo BbINOJIHE HHBIM TIPH MONTy4EeHUH
CTyZIeHTOM 3 0asioB.

[Tomyuyennsle ©Oaibl 3a BHINONHEHWE WHIMBHUAYAIbHBIX JOMAIIHUX 3aJlaHUN  OTpa)xkaroTca B
HAKOTIJIC HHBIX OaJlTaxX CTYAEHTa COTJIacHO KaJie HIapHOMY PE T UHT TIJIaHY J{UCIIUTUIHHBL.

Dx3aMeH

OK3aMeH oOcCylecTBIsleTcss B coomBeIcTBUM ¢ [lomoxkeHMeM O NPOBEINECHMH TEKYIEro KOHIPOIS H
npoMexXyTouHol artectauuu TITY

Kpurepun oneHKH OTBETa Ha SK3aMEHE:

Omer onenmBaetcss oT 18 mo 20 GamioB, B TOM cilydae, €CIIM OOYYAIOIIMICS TOKAa3bBaeT OTIMIHOE
NOHUMaHHUE TMPEJIMETa, BCECTOPOHHHWE 3HAHMS, OTIMYHBIC YMEHHS W BJIQJICHAC OIBITOM MPAKTUYECKOM
JIeATENbHOCTH, HEOOXOAMMBIE pPEe3ylbTaThl OO0y4deHHUs C(QOPMHUPOBAHBI, MX KAuyeCTBO OICHEHO KOJIMYECTBOM
0asoB, OJIM3KMM K MakC UMaJIbHOMY.

OmseT onieruBaetcs oT 10 1o 15 6auioB B TOM ciiydae, eciii 00y4aroIuiics TIOKa3bBaeT TOCTATOYHO MOJTHOE
NOHMMAaHWE TpeIMETa, XOpPOIIWE 3HAHMsA, YMEHHMS U OIBIT NPAKTUYECKON JeSTeNbHOCTH, HEOOXOIUMbIe




O1eHOYHBIE Mep OnpHATHS

IIpouenypa npoBeIeHHsI OLEHOYHOT 0 MEPONPUATHS U He00X OMMbIe MeTOANYECKHe YKAZaH U

pe3yabTaThl 00y4YeHHs: C(POPMHUPOBAHBI, KAYeCTBO HU OJJHOTO M3 HMX HE OLCHEHO MHUHHUMAJBHBIM KOJIMYECTBOM
0aI0B

Omet omenuBaeTcss oT 5 n0 10 OawioB B TOM Ciydae, eciau OOyYaroIIMiCS TOKa3bIBACT MPHEMIIEMOE
MOHMMaHWE TPEIMETa, VYAOBJICTBOPUTENBHBIC 3HAHMSA, YMEHUS M ONBIT TPAKTAYECKOH JesSTebHOCTH,

HEOOXOIUMBIC Pe3yNbTaThl 00yUeHHs C(OPMHUPOBAHBI, KAYeCTBO HEKOTOPHIX W3 HUX OICHEHO MUHUMAJLHBIM
KOJIMYECTBOM 0AJJIOB

OTBeT olLie HUBAETCA KaK HEY/IOBJICTBOPUTEIbHBIIM B TOM CJIydae, €CIM Pe3ylbTaThl 00ydeHMs He
COOTBETCTBYIOT MUHUMAJIbHO IOCTATOYHBIM TPEOOBAHUSAM .




