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1. Poan AUCHHUIIIIMHBI «COBpeMeHHLIe TEXHOJIOI'UHN» B q)OpMI/IPOBaHI/II/I KOMIIeTeHIInii BBIIIYCKHHUKA:

JyieMeHT Cemectp Kon HNHauKaTOPBI JO0CTHKEHHST KOMIIeTeH Ui CocraJjsomume pe3yIbTATOB OCBOCHHUS (1eCKPHUNTOPbI KOMIIETEeHIIMI)
o06pa3oBarTejbHOM KOMITeTEHIIH
HaumenoBanune
NPOrpaMMbl H
KOMITeTEeHIINH Kon HaumeHoBaHue HHAMKATOpPA Kon
(mucuuniMHa, HaumeHoBaHue
HHIUKATOPa JOCTHKEHUS HHIUKATOpa
npakruka, FTHA
CoBpeMeHHbIE 3
TEXHOJIOTHH
OIIK(Y)-2.1B1 3HaeT OCHOBHbIE ONpPEAEIECHH s, OHATUS U METO/Ibl TEOPHU
BEPOSTHOCTU U MaTEMATH4YECKOI CTATUCTUKU
TIpumeHsieT MaTeMaTHYECKHIA ammapar
WLOTIK(Y)- P " pat
21 TEOPUH BEPOATHOCTEH 1 MAaTEMaTHYECKON
. CTATHCTHKH B HHYKEHEPHOI AeATEIbHOCTH OIIK(Y)-2.1Y1 YMeeT UcIosb30BaTh BEPOSTHOCTHBIE U CTATUCTUYECKUE METO b
Juisi 00pabOTKH JAHHBIX
Crnocoben
HCIOJIb30BATh K Brnajeer anmnapaToM MaTeMaTHY€CKOM CTATUCTHKH JIJIS
a/IanTUpOBaTh OIIK(Y)-2.131 TIPOBEICHUS TEOPETUUECKOTO UCCIICOBAHMS U MOJICIINPOBAHHS
OIK(Y)-2 CYIIECTBYIOIINE (DU3MUECKUX ¥ XUMHYECKUX MPOIIECCOB U SIBJICHUIA, 8 TaKXKe, IS
MaTeMaTHYECKUe peureHns npoheCCHOHANBHBIX 3a/a4.
METOJIbI U CHCTEMBI
TpOrpaMMHpOBaHUA OIIK(Y)-2.5B1 Brageer HaBbIkamMu MccaeJ0BaHUS U TIOCTPOEHUS
Uit paspaboTKu 1 MaTeMaTUYeCKUX MOJETICH U CTATUCTUYECKUX MOJIENIEH TaHHbBIX
peayu3anuu
Hcnonb3yer JTaMEHTAJIbHBIC —
aJTOpUTMOB Yer pyH YMeeT NpoBOJUTH UCCIICIOBAHUS MATEMAaTHYECKUX MOJIEINeH,
CIICHNS N.OIIK(Y)- pe3yNbTaThl MATEMaTUYECKHUX JUCIUILUINH OIIK(Y)-2.5¥1
p 25 6 . YMEET CTPOHUTH BBIYHCIUTEIbHBIE AITOPUTMBI JUIs1 00padOTKH
NPHKIATHBIX 32784 . ULt pa3paboTKU peleHui 3a1ad B AHHBIX
obsacTu npo¢ecCHOHATBPHBIX HHTEPECOB
3HaeT KIaccuueckue GyHIaMeHTaIbHbIE METOIBI HUCCIIEIOBAHS
OIIK(Y)-2.531 MaTeMaTHYECKUX MOJIEINEH, TOCTPOEHHS BBIYUCIUTEIBHBIX
MoJienelt 1 Mojieneil JaHHBIX B 00J1aCTH MPO(ecCHOHABHBIX
HHTEPECOB




2. Iloka3zareau u METO/JAbI OLICHUBAHUA

l'[.ﬂaanyeMble Ppe3yibTaThl 06y'—leHl/lﬂ 0 TUCIHUIIIHHE KO[[ HHIUMKaTOpa HaunmeHoBanue pa3aeaa MeTOlILI OIICHUBAHUSA
Kon HaumenoBanue JOCTHKEHUS JHCHUILIHHBI (0L eHOYHBIE MEPONIPHUATHS)
KOHTPOJIMpPYeMoii
KOMIIETCHITUHA (HJIH ce
YaCTH)
Pl BrageTs 0CHOBHOM TEPMUHOJIOTHEN U TIOHATUINHBIM Ciy4aitabie coObITHS U3
N.OIIK(Y)-2.1 Cry4aiiHble BEJTUIUHbI KonTponbHas paboTa

armapaTroM B obmactu COBPEMCHHBIX TCXHOJIOT Uit TCOpUHN .
CucreMbl CJIy4auHbIX BECJINYUH

BEPOSITHOCTEM.

P2 Bitagers MeToIMKaMu POBEAEHUS BEPOSATHOCTHBIX WL.OTIK(Y)-2.1 CiyyaiiHble cOOBITUS nu3
’ o Ciy4aiiHble BEJTMYUHBI KonrponbHas padora

pacyeToB, HaBbIKAMH pacueTa OCHOBHBIX XapaKTEePHUCTHK, N
Cucrtembl CJIY4YauHBIX BCJIMYUH

BO3HUKAIOIIUX ITPH MTPOBEICHUH BEPOSATHOCTHOTO aHAIH3a N.OIIK(Y)-2.5

B IIPAKTUYCCKUX 3aa4dax.

3. Ikaja oueHUBAHUS
[Topsox opraHu3anMy OLEHUBAHUS PE3YJbTATOB OOYYEHHS] B YHUBEPCUTETE PETIAMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OllEHHBaHHS Pe3yJIbTaTOB 00y4YeHUs] B TOMCKOM MOJNUTEXHUUeCKOM yHHBepcuTeTe (CuctemMa OlleHHBaHHs)» (B JEUCTBYIOLICH PEIaKIIUHT).
Hcnonp3yercss OalibHO-pEeUTUHIOBasl CHCTEMa OLICHUBAHUS pe3yibTaToB oO0ydeHus. MToromast olieHKa (TpaiWLIMOHHAs W JIMTEpHAas) MO BUIAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuumnd, YHWPC, HUPC, kypcoBoe NpOEKTHpOBAaHUE, MPAKTHKH) OIpeIeNseTcss CyMMOHW OajuioB 1o
pe3yJibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTrTecTaluy (UTOroBast peTUHroBas oleHka - MmakcumyM 100 OaioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIOJHHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPOIMPHUATUA TCKYLIECTO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ arTecTanuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

P CKOMCHJAyCMas HIKaJla JJId OTACJIbHBIX OIICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTCTBHE
3alaHUuA Tpall"ll“OHHOﬁ OLIEHKEe Onpeﬂeﬂel{“e OLCHKH

90%+100% «OTINYHOY OTnnyHOE MOHMMAaHKE MPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIaJIEHUE ONBITOM IMPAaKTHYECKOH 1€ TeIbHOCTH,
HEO0XOIUMBIC PE3yNIbTaThl 00y4eHUs cHOPMUPOBAHEI, UX KAY4ECTBO OIICHEHO KOJUYECTBOM 0AIOB, OJIM3KAM K MAKCHMAaJIbHOMY

70% - 89% «Xopoio» JlocTaTouHO MOJTHOE MIOHMMAaHUE MPEIMETa, XOPOIIHNE 3HAHKSI, YMEHUS U OIBIT IPAKTUYCCKON JeITEeITbHOCTH, HEOOXOAUMBIC PE3YIIbTaThI
00yueHus c(hOPMHUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MHHAMAIEHBIM KOJMYECTBOM 0aJlIOB

55% - 69% «Y IOBIL» [Ipuemiemoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTENbHBIEC 3HAHIS, YMEHHS U OIIBIT IPAKTHYECKOH AeITeIbHOCTH, HEOOXOAUMBIE PE3YIIbTaThI
00y4eHus chopMHPOBaHbI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MHHUMAIIbHBIM KOJIMYECTBOM 0ajlsioB

0% - 54% «HeynoBin.» PesynbTarel 00yueHUs1 HE COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSIM




[Ixana 1yst OIIEHOYHBIX MEPOTPHUATHI A 3aueTa

Crenenn
ctl)og:«:;ﬁt:;:;i::ﬂu Bann CooTBeTcTBHE TPAAHIHOHHON OlleHKe OnpeneieHne OLEHKH
00yueHHnst
90% + 100% | 90 + 100 «OTIUIHO» «3auteHo» | OTAMYHOE MOHMMaHUE, BCECTOPOHHKE 3HAHUS, OTJINYHbIE YMEHUS U BIaJI€HUE ONBITOM NPAKTUYECKOMN
JIeSITeIIbHOCTH, HEOOXOAUMBIE PE3YNIbTaThl 00y4eHHs CHOPMUPOBAHBI, UX KAYECTBO OILIEHEHO KOJIMYECTBOM
0aJ110B, OJIM3KUM K MAKCHMAJIbHOMY
70% + 89% 70+ 89 «Xopo1io» JlocTaTo4HO MOTHOE TOHUMAHUE, XOPOIIINE 3HAHUS, YMEHUS U BJIaJICHUE OINBITOM MPaKTHUECKOH e TeNbHOCTH,
HEOoOX0/IMMBIE PE3yNIbTaThl 00yueHHs1 CPOPMHUPOBAHBI, KAUECTBO HU OJTHOI M3 HUX HE OLICHEHO MUHUMAJIbHBIM
KOJIMYECTBOM OaJIIIOB
55% + 69% 55+ 69 «Y IOBIL» IIpuemnemoe NOHUMAaHKE, YAOBICTBOPUTEIbHbIE 3HAHUS, YMEHHUS U BIIaJCHUE OIBITOM IPAaKTHUECKOH
JIeITeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThl 00Y4YeHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO
MHHHUMAaJIBHBIM KOJIHYIECTBOM 0aJLIOB
0% + 54% 0~+54 «Heynoi.» «He 3auteHo» | Pe3ysnprarhl 00y4eHUs! HE COOTBETCTBYIOT MUHMMAIILHO JIOCTATOYHBIM TPEOOBaHHSIM

4. TlepeyeHb TUNOBBIX 3aaHUI

OueHoYHbIe MeponpusaTHus

le([Mepr THINOBBIX KOHTPOJIbHBIX 3a1aHuil

1. NHauBuayanbHOE JOMaNIHEE
3aJjaHue

Na3 1 (30 6anioB):
1.
2.

VCTaHOBHTS CIIpaBeInBo i pasercTso: (A—B)+(A—C)=A+BC.

Ha onHoil nonke Haynauy paccraBisiercss 8 KHUT. HaliTu BepOATHOCTH TOTO, UYTO OIpe/eeHHbIE 3
KHWUIY OKa)KyTCsI IOCTaBJICHHBIMU PSJIOM.

Cpenn 10 notepeiinbix OwiieroB 5 BeIMrpbIIHBIX. Haynauy B3simm 4 Ounera. OmnpenenuTsb
BEPOSATHOCTH TOTO, YTO CPEJIU HUX XOTS ObI 2 BBIUTPBILIHBIX.

B mudt 6-staxknoro moma cenmu 4 maccaxkupa. Kakaplii He3aBUCHMO OT APYTHX C OJWHAKOBOMU
BEPOSTHOCTHIO MOKET BBIMTH Ha JIIOOOM (HauuHasi co BTOPOro) staxe. OmnpenenuTs BEpOSTHOCTD
TOTO, YTO: a) BCE BBIILIN HA Pa3HbIX dTaxax; 0) Mo KpaitHei Mepe, TPoe COILINA Ha OJTHOM dTaxke.
MoMeHTBl Havaia JByX COOBITHH Haylaudy pacHpeiesieHbl B NMPOMEXYTKe BpeMeHH amuHoi 200
MUHYT. OnHO U3 coObITHil Auutes 10 MuH., apyroe - 5 MuH. OnpenenuTb BEpOSTHOCTh TOTO, YTO
COOBITHS «TIEPEKPHIBAIOTCS» 10 BPEMEHH.

B cdepe pammyca 2 ciywaitHo W He3aBUCHMMO Apyr OT japyra paszbpocano 10 touek. Haiitu
BEPOSTHOCTH TOT0, YTO PACCTOSIHUE OT IIEHTpa 70 OJrrKaiiiell TOUKH He MeHbLIe 1.

BeposiTHoCcTs momagaHus B Ledb NMpU OJHOM BeIcTpesne paBHa 0,7. IlpoumsBeneHo 3 BhICTpena.
KakoBa BeposTHOCTh, YyTO OyneT: a) TpH HomnafaHus; 6) TOJBKO OAMH NMPOMax; B) XOTs Obl OJHO
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10.

11.

12.

13.

14.

15.

nonaganue?

VYpua cogepxut 10 3anymepoBaHHbIX IapoB ¢ Homepamu OoT 1 go 10. Ilapsr u3BiekaTCs MO
onHOMY 0e3 Bo3BpaleHusa. KakoBa BepoOSITHOCTh, UTO XOTs ObI y OJTHOTO U3 IIAPOB COBIAJAET HOMEP
1iapa v NOps,AKOBBI HOMEP U3BJICUCHUS.

B niepBom sinuke u3 6 mapoB 4 KpacHBIX M 2 YEPHBIX, BO BTOPOM SAIIUKE U3 7 MAPOB 2 KPaCHBIX U 5
yepHbIX. V3 mepBoro smmka BO BTOPOM, IEPENOXKUIM OJUH IIAp, 3aTE€M W3 BTOPOTO B IIEPBLIN
MEPENIOKUIN OAMH 1map. HaliTu BepoSITHOCTh TOro, UTO 1Iap, U3BJIECYEHHBIA TIOCIIE 3TOTO U3 IEPBOTO
SIIIIUKA, YEPHBIH.

Jl711 IpOBEpKHU reo/ie3nUecKux padoT Ha3HaueHa rpyIma SKCIEePTOB, COCTOSIAs U3 TPpeX MOATPYII.
B nepBoii noarpymnmne - 2 4yenoBeKka, BO BTOpoil - 4 U B TpeThell - 5. DKCnepThl NEPBON NOATPYIIIIbI
MIPUHUMAIOT BEPHOE PEIIEHUE ¢ BEPOIATHOCTHIO 0,8, S3KCHEepThl BTOPOI MOArpYNIbl C BEPOSATHOCTHIO
0,6, sKcrepThl TpEThbel NOArpyMIbI ¢ BepossiTHOCThIO 0,5. Haynauy BeI3BaHHBIN 3KCHEPT NPUHUMAET
3 He3aBHCHUMBIX pelieHus. HallTu BepOsSITHOCTh TOTO, YTO: @) POBHO 3 pelIeHHs IPUHSTH BEPHO; 0)
MIPUHUMAJI PELICHUS SKCIIEPT U3 MEPBOM MOATPYIIIbI, €CIIHU 3 peLIeHUs] IPUHATHI BEPHO.
BepositHoCTh BhIUTpHIIIA B JoTepeto Ha onuH Ouier paBHa 0,2. Kymeno 10 GuneroB. Kakosa
BEpPOSITHOCTH, UTO CPEIM HUX POBHO TPU BBIUTPHIITHBIX?

Mouera OpocaeTcst 1o TeX Mop, IoKa open He BbinaaeT 3 pa3a. OnpeneanTb BEPOITHOCTh TOTO, UYTO
IIPY 3TOM pellIKa BBINAJET 2 pasa.

N3 200 w3penuii, cpenu KOTOphix nMeercss 10 HecTaHAAPTHBIX, BHIOpaHBI CIy4ailHBIM oOpa3oMm 5
W3JIeINM A7 MpoBEpKH MX KadecTBa. OIpenenuTh BEPOATHOCTb TOTO, YTO CPEIU BBIOPAHHBIX
W3JIeTIN OKa)XeTcs XOTs Obl 2 HeCTaHIApTHBIX u3Aenus (yka3aTh, Kak TOYHO OMpeersieTcs JaHHas
BEPOSTHOCTb, U BBIUUCIUTD, UCIOJIB3YS OJIHY U3 MPUOINKEHHBIX (POpMyI).

BeposiTHOCTB «cO0s» B paboTe TeneoHHON CTaHLMU Ipu KaxaoM BbizoBe paBHa 0,003. ITocTynuio
500 Br130BOB. OmpeieTUTh BEPOSITHOCTH TOTO, YTO OyIeT OoJiee 2 «cOOEB».

Ucnone3ys npubmmkeHnyo ¢opmyny MyaBpa-Jlannaca, ompeenuTs CKOIBKO pPa3 MHUHUMYM
HEOOXOIUMO TOJAOPOCHTh MOHETY, YTOOBI C BeposATHOCTHIO (0,95 OXMIaTh, YTO OTHOCHUTEIHHAS
YacToTa BBINAJACHUS Opiia B 3TOH cepun moAOpachlBaHUN OylIeT OTIUYATHCS OT BEPOSTHOCTH
BBITIQJICHUS OpJia TIPH OJTHOM To10packiBaHuM He Oosee, yem Ha 0,01.

N3 2 (30 6am10B):

1.

BeposTHOCTH TOro, 4TO CTPENOK MOMAAEeT B MHILEHb MPU OAHOM BbIcTpene, paBHa 0,9. Ctpenky
BBIIAIOTCSI MATPOHBI /10 TE€X IIOp, MOKa OH He mpoMaxHercd. CiywaiiHas BenuuuHa X - YUCIO
caenaHHbIX BbicTpenoB. Haiitm 1) psa pacnpenenenust ciydailHoil BennuuHbl X; 2) QyHKIHIO
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pacrpeiesieHus; 3) MaTeMaTH4YeCKOe OKHIaHHUE, TUCTIEPCHIO U CPEIHEKBAAPATUUECKOE OTKIOHCHHE
BEJIUYMHBI X.

3ajiaHa IIOTHOCTb PACIPE/ETICHUs HENPEPbIBHON Ciydaiinoi Benmuuuubl & f,(X) = Acos(X) npu

Xe [—n/Z; 71'/2], f.(x)=0 mpu x¢ [—n/Z; 7t/2]. Haiitn xoop¢ummenr A U QYHKIHUIO

pacnpenenenus  F.(X); moctpouts rpaduxum f.(x) u F.(X); mafitn M(S), D(&), o(S),

koaddunuent acummerpun A(E) u skcuecce pacnpenenenus E(E); HallTu BepOATHOCTH HOMAgaHUs

Clly4aiiHOH BelIMYuHbI B uHTepBan (—3; z/4).

3agana byHKIUSA pacnpeneneHus HEMPEPBIBHOU CIIy4aiiHOMN BEJNYNHBI &
0 npu x < -2,

F.(X)=¢AX+B npu —2<x<4, Hailtu: a) nocrosnneic A u B; 06) MIOTHOCTb BEPOATHOCTH
1 npu x > 4.

J+(x); B) BEPOATHOCTDH MOMAJaHUs CIIy4ailHOH BeaW4YMHBI B WHTepBal [-3; 1], r) M(S), D(S).

Hocrpouts rpaduxn f,(x) u F,(X).

CnyuaifHas BenmuunHa X MOJKET MPUHUMATh JIBa 3HAUCHHUS: 2 M —2 C paBHOM BepOsATHOCTHIO. HaiiTu

XapaKTEePUCTHUYECKYI0 (YHKIMIO CIy4alHOW BEIMYMHBI g(t) U, WCIOJb3ysd €€, BBIYUCIUTH

MaTEMaTHYECKOE OKUAAHNE U AUCTIEPCHUIO CIIyYallHOM BEINYMHBI X .

[Ipu 3anucu nmporpamMmbl Ha HEHCIIPAaBHOM HAKOIUTENE IMOSBISETCS B cpeaHeM 4 omuOKu (IOTOK
omKnOoK npeanosaraercs npocreimum). Kakoa BepostHOCTh 6e301mm604H0i 3anmucu? CKobKO pa3
B CpEJIHEM HaJI0 3alUChIBaTh IPOrpaMMy, YTOObI MOTYYUTh 0€30IIMO0UHYIO 3aIuCh?

Bpemst paGoThl »ieMeHTa 10 OTKa3a IOJYMHEHO IIOKa3aTelbHOMY 3aKOHY paclpellelieHust ¢
napamerpoM a =2-10" g, Haiirn cpenHee BpeMs 0€30TKa3HOH paboTbl U BEPOSITHOCTh
0e30TKa3HOM paboThl K MOMEHTY CPETHET0 BPEMEHH IOCIIE€ BKIIOUEHHS TEXHUUYECKOTIO YCTPOUCTBA.
KopoOku ¢ 1I0K0Iaj0M yIaKoBBIBAIOTCS aBTOMATHUECKH: MX MAacca MOXHO CYHTATh HOPMAaJbHOM
Ciy4aiHOM BenuunHOU co cpeanuM 1.06 xr. Halitn cpegHekBagpaTnyeckoe OTKIOHEHUE CIIy4alHON
BEJIMYMHBI - MacChl KOPOOOK, €CITH U3BECTHO, YTO 5% KOPOOOK UMEIOT Maccy MeHbIe 1 KT.
CnyuaitHas BennunHa £ MMeEET MMOKa3aTeNbHOE paclpesieieHue ¢ mapamerpoM o = 2. Haliti 3akoH

pacripesienieHns cIydaiiHo# BenmduHel M = (& +1)°
CrnyugaitHas BenmuuHa X pacrpeeieHa paBHOMEpHO Ha mHTepBayie (—m/2, m). HaiiTi mioTHOCTH
pacrpeeeHus ciyJaiHoi BenuuuHbl Y = CoS(X) .
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10.

11.

12.

13.

14.

15.

JlBymepHas cinydaitnas BennuuHa {&,77} pacnpeneneHa paBHOMEpHO B obnactu D, orpannyeHHOi
cam3y oceto OX , a cBepxy KpuBoii Y = EXp(—x?). HaliTi COBMECTHYIO MIOTHOCTb PaclpeieeHus
Sz, (x,¥), mnornocrtu pacmpenenenus f.(x) u f (y), ycnoBHeie mnotHOCTH pacnpeneneHus

f.(x/y) m f, (y/Xx), OCHOBHbIC YMCIIOBbIE XapaKTEPUCTHKU BENMYMH & U 77, KOdbduumeHt

Koppesiuuu Mexay & U 77 (Ipu yCIOBHM, YTO COOTBETCTBYIOLIME XaPaKTEPUCTUKU CYILIECTBYIOT).
Ilycts X u Y — He3aBUCUMBIE Cly4yaliHble BEJIMYMHBI, UMEIOLINE MOKA3aTeNbHbIE PACIPEICICHUS C
napamerpamu A; u A, coorBerctBeHHO. Haiiti K09)(HUMEHT KOPpEISILMH MEKIY CIIydailHBIMI
BenuunHaMu X +Y u 2X —Y .

Ilycts & u 17 — He3aBUCHMBIE CIIy4ailHbIE BETMYUHBI, TpuueM & MMeEeT paBHOMEPHOE Ha OTpe3Ke
[-1, 1] pactpenenenue, a 1 MMeeT MOKa3aTeNbHOE paclpeseneHue ¢ napamerpom A =1. Haiitu
(YHKIHIO U TUIOTHOCTh PacpeAeICHUs CITy9aiiHON BEIMYUHBI & + 77 .

Ilycts ¢,,¢,,...,¢,,... HE3aBUCUMBIE ciydaiiHble BenuuuHbl. Ilpu mobom k=1 Bemmumna &,
umeer pacnpenenenue Ilyaccona ¢ mapametpom A =3, a Benmuuuna ¢,, € N,,. Haiitu npenen mo
BEPOSITHOCTH TocienoBarenbHoct (& +&, +...+& )/ n.

CxnansiBaercst 10* umcen, kax10e U3 KOTOPBIX OKPYTIIEHO C TOUHOCTBIO 10 107" . [Ipeamnonaraercs,
YTO OHMOKM OT OKPYIJICHMS HE3aBUCHUMBbl M PaBHOMEPHO pacmpezeseHsl B HUHTepBasie (
—0.5-107",0.5-10™). Ucrons3ys IEHTPAITBHYIO MPEACTHLHYI0 TEOPEMY HAHTH TIPEIEIIbI, B KOTOPBIX
¢ BeposiTHOCThIO 0,99, OyneT nexarbh cymMmapHas olnokKa.

CnyuaitHas BenuuuHa & sBIsETCS CpeqHEel apudMeTHdyecKol HEe3aBHUCUMBIX U OJIMHAKOBO
pacrpeeNIeHHbIX CIIYy4alHbIX BEJIUYMH, CPEIHEKBAIPATUUECKOE OTKIOHEHHE KaXJO0H M3 KOTOPBIX
paBHO 2. CKOJBKO HY)KHO B35ITh TAKMX BEJIMYMH, YTOOBI CilydaiiHas BeIMYMHA & C BEPOSTHOCTHIO,
He MeHblen 0,92, nMena OTKJIOHEHHE OT CBOEr0 MaTEMaTUYECKOr0 OKMIAHMS, HE IPEBOCXOIAIIEe
0,05. Pemmutp 3ajmady, ucnoib3ys a) HepaBeHCTBO UYeObimeBa; 0) LEHTPAIbHYIO MNpENeIbHYIO
TEOopeMYy.

KonTponbhas padota

KounrpoJabsHnas padora 1 (20 6anj10B):

1.

Ha otpesok [0; 2] HayJady, HE3aBUCUMO JAPYT OT Jipyra, OpomieHsl ABe Touku. [lycte & u 7
KoopauHaThl 3TuX Touek. Haittu P(max(<&,2n) <1).




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUIH

2. U3 konoxapt 36 xaptT BIOMpAIOT 11ecTh KapT. KakoBa BEPOSITHOCTh TOTO, YTO CPEIN HUX OKAXKYTCS
X0Tsl ObI JiBa Ty3a?

3. U3 80 uznmenuii, cpeau KoTopblx uMmeetcs: 30 HecTaHIAPTHBIX, BBIOPAHBI CIIy4aitHbIM 00pazom 20
W3JIeNUN JJIs TPOBEPKU MX KadecTBa. OmpeAesuTb BEPOSITHOCTh TOTO, YTO CPEIUd BBIOpaAHHBIX
u3enuid okaxkercs ot 5 a0 10 HecTaHIAPTHBIX M3ICIIHMMA, MCIOJB3YysS TOYHYIO, JUOO OIHY W3
NPUOIIMKEHHBIX (POPMYIL.

4. B mepBoii ypHe 5 OenbIx M 3 YEpHBIX IIapa, BO BTOpoi - 3 Oenbix ¥ 4 depHbiX. Haymauay
BbIOMpaeTcs ypHa, U U3 Hee 3 mapa. Halitu BeposTHOCTH TOro, yTO ObUIa BhIOpaHa mepBas ypHa,
€CIIM JIBa 11apa OKa3aJuCh OEIbIMU, a OUH YEPHBIM.

5. Kaxpnas u3 100 cTpanui; B KHUTE COJEPKHUT B CpPEAHEM OJIHY OIeyaTKy (Mpearnosiaraercs
BEPOATHOCTH OMEUYATKU KaKIOTO CMMBOJIA OJMHAKOBOW M HE 3aBHUCSIIEH OT JPYTHX ONEYATOK).
KakoBa BeposITHOCTB, uTO B KHUTE HE MeHee 50 cTpaHui 6e3 onedaTok?

KonTpoabHas padora 2 (20 6a,1710B):

1. CrnyuaiiHas BennuuHa £ MMEET HENPEPHIBHOE PaCIPEEIIEHNE C INIOTHOCTHIO
Ax? 0<x<3 .
f.(x)= . Haiiti mocrosivayto A u Beruuciutb P(|&E—M (&) [>1).
0, x ¢ (0; 3)
2. Yucno onmboK B KaXKAO0H KOHTPOJIBHOM MO TEOPUU BEPOSITHOCTEN pacipeieNieHO O 3aKOHY

ITyaccona co cpeqaum paBHbIM 7. CKOJIBKO B CPEAHEM HAJ0 IPOBEPUTH KOHTPOJIBHBIX, YTOOBI
O00HapyXUTh padoTy, cojepKallyto He 6osee 2 omrooK?
3. Caydaitnas BenmnuuHa & MMEET MOKa3aTeNbHOE pactpeaenenne ¢ napamerpom « =1. Haiitn

IJIOTHOCTH pacrpesieIeHus ciydainoit Bemmuunsl 1 = (& — 2)°.

4. [IpaBuiibHas MOHeTa noaOpackIBaeTcs TPk Ibl. HaliTu koBapuaiuio yucia repooB, BHITABIINX
IIPU NEPBBIX JBYX NOAOpaChIBAaHUX, U OOIIEro YKcia repOoB MpH Tpex NoJ0pachIBaHUAX.

S5. CoTpyAHMKH UHCTUTYTa SKOHOMHKH IOCaAUIN KapTodenb B 001mel cnoxHocTd Ha 2500 coTkax.
VYporkait kaprodens (B MEIIKax) ¢ KaXI0W COTKM — cly4aiiHas BEJIMYMHA, UMEIOLIast pacrpeieieHne
[Tyaccona ¢ mapamerpom 5. ITonb3ysice LIIIT, HaliTh cMMMETpUYHBIE OTHOCUTEIBHO CPEHETO 3HAUYCHHS
I'paHMIIbI, B KOTOPBIX ¢ BeposaTHOCTHIO 0,98 OyneT 3akiroueH oomuil yposkait kaprodes.




5. Mertoanueckne yKazanus mo npoieaype oueHUBaHUS

O1ueHoYHbIe MeponpusaTHus

Hpoueuypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHSA U Heo0X0IMMbIe METOIHYECKHE YKazaHus

| MHauBHIyalIbHOE JOMAILIHEE
3a/laHue

3amuTa WHIMBUIYAIBHOTO 3a/IaHHs BBIMOJIHSAETCS B BUAE YCTHOTO OTBETA HA BOMPOCHI MIPEMO1aBaTes,
YTO TMO3BOJISIET BBISIBUTH CTENEHb CHOPMHUPOBAHHOCTH MPOGECCHOHATBHOTO MBIIIJICHUS CTYIACHTOB U
OCBOEHHOCTHU MTPOTPaMMHOTO MaTepHalia B IPOIECCE CAMOCTOSATEIHbHON PaOOTHI.

[IpenomaBaTenb MOXKET 3a7aBaTh IO TPU BOMPOCA MO KAKIOMY pasaeny. Takxke mpernogaBaTeib MOKET
3a/1aBaTh YTOUYHSIOLIME U JOTOJHUTEIHHBIE BOIIPOCHI.
Kputepuu onenuBanus 3anmutsl N/13:

Kpurepuit

6 - 10 6amios

6 - 5 6amnoB

4 - 0 6amioB

1. CooTBeTCTBHE
CO/Iep>KaHUs U CTETIeHb
BraneHus Temon N3

Conepxanune /13
COOTBETCTBYET BBIIAHHOMN
TEME U B IIOJIHOM Mepe €€
PacKpBIBAET, CTYJEHT
JIEMOHCTPHPYET CBOOOIHOE
BIIaJICHHE

Conepxanue 1/[3, He B momHOIA
Mepe pacKphIBACT 3asBICHHYIO TEMY,
CTY/ICHT UCTIBITHIBACT 3aTPYAHCHHS
[IpY OTBETET HA BOIPOCHI

Conepxanue N/[3 ne
COOTBETCTBYET BBIIAHHOMN
TeMe, CTYAEHT He CIIOCOOEH
nepeaaTb OCHOBHBIE HTAIIBI
IIPY €€ HAITUCAaHUU

2. HaBbIku nipoBesieHUs
[PACUETOB U OIIEHKA
MOJTy4YEHHBIX
[PE3yJIbTaTOB

CTyIeHT MOXKET paccKazaTh
ANTOPUTM BBIYUCIICHHS,
JIEMOHCTPHUPYET (hOPMYITBI
JIJISI BBIYUCIICHUA U pacquLI,
MOJKET MHTEPIIPETUPOBATH
MOJy4€HHBIE PE3YJILTATHI,
IIOHUMAET U JEMOHCTPUPYET
B3aUMOCBS3b paccanaHme
MOKa3aTejeH.

CTyIeHT MOXKET paccKazaTh
QITOPUTM BBIYUCIICHHS, CTIBITHIBACT
BaTpyIHEHUS IIPH IEMOHCTPALUT
(hOpMyII JJIs1 BEIYUCTICHUSI U
[pACUYEeTOB, MOXKET MHTEPIPETUPOBATH
[MOJTy4EHHBIE PE3YJILTATEI,
MCIIBITBIBAET 3aTPYSHEHHS IIPU
ITeMOHCTpaIK B3aUMOCBSI3U
[pPaCCUMTaHHBIX MOKa3aTeseH.

CTYIEeHT UCIBITHIBACT
3aTpyIHEHUsS UITH HE MOMKET
pacckasaTh ajJropuTM
BBIYWCIICHUA, UCIIBITHIBACT
3aTpyAHEHUSI IPU
JEeMOHCTpaIuu GOpMYIT JIst
BBIYUCJICHUA U PACUCTOB, HE
MOXET UHTEPIIPETUPOBATD
IMOJIYYCHHBIC PE3YJIbTAThI, HE
MMOHUMAET B3aUMOCBSI3H
paccUMTaHHBIX MOKa3aTenei

3. OTBETHI HA BOIIPOCHI
pernogaBaTens

CrynmeHT cBOOOIHO OTBEYAET
Ha BCE BOIPOCHI,
JIEMOHCTPUPYET CBOOOTHOM
BJIaJICHUE 110 KAXKIOMY
pasjieny paboThl ¥ MOHUMAET
B3aMMOCBSI3b 3THX Pa3/IeyioB.

CTy/IEHT UCTIBITHIBAET 3aTPY/IHEHHS
[IpY OTBETE HA BCE BOTPOCHI, 1a€T
[IOJTHBIE OTBETHI C TOMOIIBIO
HABOJISIIUX BOIIPOCOB,
ITEeMOHCTPHUPYET CBOOOTHOM
BIIA/ICHUE TI0 KAXIOMY paszerny
pa6OTBI U IIOHUMAECT B3aNMOCBS3b

DTHX paserioB.

CTyZIeHT UCTIBITHIBACT
3aTpyAHEHUs NIPU OTBETE Ha
BCE BOIIPOCHI, HE MOXKET JaTh
OTBET HAaBOJAIINX BOIPOCOB,
HE MOHMMAeT B3aUMOCBSI3U
MIOJIYYE€HHBIX [TOKa3aTelen.

[IpenonaBarens ouenuBaet MJ[3 B cOOTBETCTBUU ¢ KalleHJAapHBIM IIaHOM. MTOrOoBas ornieHka
pacCUYMTHIBACTCS HA OCHOBE MOTYYEHHON CyMMBI OQJIJTOB 32 BBHITTOJTHEHUE pa0OThI U OAJTOB, HAOPAaHHBIX
MIPU 3aIUTE COTJACHO KAJICHJIAPHOMY PEUTUHT-TUIAHY AUCIUIUINHBL.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

{ Kontposnbnas pabota

KontponbsHast pabora NpOBOAMUTCS B NHCbMEHHOH (QopMe IMocie H3Y4YeHUs TEOPEeTHUECKOro u
CEeMHUHAPCKOT0 MarepHaja KaKJOW TeMbl AUCHUIUIMHBL [lucbMeHHass Gopma KOHTPOJBHOW pPabOTHI
COJIEPKUT HE MEHEee 6 BapUaHTOB.
Kpurepuu onieHuBaHMsI KOHTPOJIbHOU paOOTBHI:

Kputepuii 4-5 Gama 4 — 3 6amnma 3 —2 bamna 1-0 6anmos
MPaBUIFHO BBINOJHWI HE MEHEe  JOIYCTHII YHCIIO
[I0JIOBUHBI PAOOTHI HIIH JOMYCTHJ OIIMOOK M HEJOYETOB
He OoJyiee NIBYX TpYOBIX OLIMOOK,|[TPEBOCXO/sIIee HOPMY,
BHIMOJHWI ~ pa0OTY[iIK He OoJjiee OAHOW TpyOOH M| NPH KOTOPOH MOXKET
[TOJTHOCTBIO, HOOJHOW Herpy0oil ommuOku ¥ OBITH BBICTAaBJICHA
BBIIOJTHUIT PAbOTy .
ONycTHI B HEH HEOJHOTO HEJouYeTa, WM He OoJiee| OLeHKa «3», WK ecin
1. Bemonuenue 0e3 omuboK 1 N
. Oonee OHOM|IBYX-TpEX HErpyObIX OIIUOOK,| MPAaBUIEHO BBHIIOIHUI
KOHTPOJIbHOM HEI04YETOB, . 9 N
HerpyOol OIMIMOKM W[UIM OJHOW Herpy0oil ommOKH u|  MeHee MOJOBUHEI
[paboTHI Imorryctit He OoJee
OJIHOTO ~ HENOYeTa,TpeX  HeIOYeTOB, WIH  HpH paboTEL
OJJHOTO HeloYeTa.
i He Oojiee NBYX|OTCYTCTBHHM OINMOOK, HO HpH
HEZJOUCTOB. HAJTHIUH YeThIpeX-IIATH|

HCI0YCTOB, IINIOXO 3HACT TCKCT)
[IPOU3BECACHUS, JAOITYCKACT|
FICKAXXCHHUC Q)aKTOB.

MaxkcruMainbHbIN 0alll 32 KOHTPOJIBHYIO paboTy 5 (B JasbHEWIIEM Oaslibl IEPECUUTHIBAIOTCS C YUETOM
TEKYILEro peTuHr-miana). Pabora cuuraercs ycrnenHo BHIOJHEHHBIM MIPU NOJYYEHUHU CTYIEHTOM 3

OaJUIOB.

HToroBasi oIieHKa 32 CEMECTP PAaCCUMTHIBAETCS Ha OCHOBE IMOJYYEHHOH CyMMBbI OajIOB B pe3ysbTaTe
TEKYIIET0 KOHTPOJIS, U 0aJIjIoB, HAOpaHHBIX IIPU 3aKJIFOUNTEIBHOM KOHTPOJIE 3HaHUH Ha 3a4eTe.




