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1. Poasb gucuuniaunsl «Matemaruka 4.1» B popMUpOBaHUM KOMIIeTe HIIUI BbIITYCKHUKA:

JjaeMeHT . CocraBiasionye pe3yibTaTOB 0CBOeHHsI (e CKPUNITOPHI KOMIIE Te HI[HH)
06pasoaTe i WHAMKATOPBI J0CTHKE HUSI KOMIIE Te HUMi
nporpaMmmabIl CeMech KOME:’IgHH]’M Haume HoBaHHe T TR IO
n(;flamx:l:g ?Iljli’s) HOMHETEHI Kox nnaukaropa HHIMKATOPA J0CTH:Ke HUSI Kon HaumeHoBanue
Brnageer ombITOM NpUMEHEHUs 3aKOHOB
Cnocoben UYK €CTECTBEHHBIX HAayK M MaTeMaTUYECKUX
OCYHICCTBIIATD YKE)-1.1B1 METOZIOB M MOJENeH sl peleHus 3aaad
TIOUCK, KpUTHICCKIH TEOPETMYECKOTO M MPUKIAIHOTO XapakTepa
VKW 1 3}141;1(?3 1 CHHTE3 AHaM3MPY T 32721y, LYK(Y)-1.1Y1 YMmeeT pemate 3a7a4M TCOPETUICCKOTO W
- pManuu, NYK(Y)-1.1 BbI/IeIsIsT ee 0a30BbIe NPUKIAHOTO XapaKTepa
MIPUMEHSAThH COCTABJIIIOLIME
CHUCTEMHBIH MOIX0] 3HaeT 3aKOHBl E€CTECTBEHHBIX HAyK H
JUIS. pelIeHHS N.YK(Y)-1.131 MaTeMaTHYECKUE METOMbl TEOPETUIECKOTO
MOCTABJIEHHBIX 3aJlay xapakrepa
MaremaTtuka 4 Bnageer — ammapatomMm = MaTeMaTH4eCKOM
4.1 Ipumenser CTATHCTUKU JUIst MIPOBEACHUS
MaTeMaTH4eCKuit TEOPETUYECKOTO UCCIIeIOBAHUS u
Criocoben anmapar Teopuu N.OIIK(Y)-1.2B1 | monemmpoBanusi GU3MIECKAX W XAMUYECKAX
zcﬁlpfi::s;;hagz;ﬁ?n BEpOSATHOCTEH U MpPOLECCOB U  SABICHMM, a TaKke, UII
OIIK(Y)-1 cﬁm& WO AT, VLOTIK(Y)-1.2. ?TzTeMamquKOH pemieHus npo¢eccuoHAIbHBIX 3a/1a4.
[P HMEHSITH. CHCTEMHBI THCTHKHA B YMeeT HCHOJIB30BaTh BEPOATHOCTHBIE U
TOJIXO/T IS P eIIeHHs! MHKEHEPHO M N.OIIK(Y)-1.2V1 | crammctuaeckue MeTompl mist  06paboTKH
[OCTaBJIEHHBIX 3a1a4 ACSATCIIbHOCTHU JaHHBIX
3HaeT OCHOBHBIE ONIPECIICHUS, TOHATUS U
N.OIK(Y)-1.231 | MeTopI TEOPHU BEPOSITHOCTU U
MaTeMaTUYECKOM CTaTUCTUKU

2. Iloka3areiu n METO/JAbI OLICHUBAHUSA

Ilnanupyemble pe3yJbTaThl 00yde HUs O JUCHUILIHHE Kon nnnnkatopa Haume HOBaHMe pa3iesia JMCIMILIUHBI MeToabl o1e HUBAHHUS
Kon Haume HOBaHuUe IO CTUIKE HUSI (oeHOYHBbIE MePONPHSATHS)
KOHT POJI HpyeMOoii
KOMIIE Te HIMH
(WJIM ee YacTH)
P11 Brnaneer NYK(Y)-1.1 1.Ciiyuaiinbie coOBITHS KonTtponpHas pabota
OCHOBHBIMH IIOHATHAMHU M METOJAMH TEOPHMH BEPOATHOCTEH U H.OMK(Y)-1.2. 2.CiyyaiiHble BeIMYMHBI U MX cucTeMbl | WJI3.
MaTeMaTHYEeCKOM CTATUCTUKU 3.3ak0H OOJBIIUX YHCEJ, MPECIbHbIC DK3aMeH




TEOPEMBI.

4 Be10O0OpPOYHBII METO U OI[CHUBAHHE
mapaMeTpoB

5.05eMeHTBl KOPPEISIIUOHHO -
PETPECCHOHHOTO aHaNM3a
6.IIlpoBepKa CTATUCTHUECKUX THIIOTE3

Pa2 VYmeer N.YK(VY)-1.1 1.Cryuaiiable cOOBITHS KontpomsHas pabota
HCIIOJIb30BATh BEPOSTHOCTHBIE U CTATUCTHYECKHE METOMBI IS H.OIK(Y)-1.2. 2.CryuaiiHble BEIMYMHBI M UX cuctemsr | WJI3.
00paboTKH TAHHBIX, 2 UMEHHO: anreOpy BepOATHOCTEH 3.3aKkoH OOJBIINX YHUCEIN, IPEACTbHbIC DK3aMeH
CITy4alfHBIX COOBITHI, 3aKOHBI pacHpeaeIeHNs CIlyJalHOH TEOPEMBL.
BEJIMYUHBI U UX CHCTEM, 3aKOHBI OOJBIINX YHUCEN U NPeeIbHbIC 4 Be100pOYHBII METO U OLICHUBAHHE
TeopeMBbl, BHIOOPOYHBII METO] M OLCHUBAHHE NTapaMeTPOB, mapaMeTpoB
perpeccHoHHbIE MOJENH, IPABUIA MOCTPOCHUS U IPOBEPKU 5.05eMeHTBl KOPPEISIIUOHHO -
CTATUCTHYECKUX TUIOTE3 PEerpecCHOHHOTO aHaJIM3a
6.IIpoBepKa CTATUCTUUECKUX THIIOTE3
PA3 3nHaer N.YK(VY)-1.1 1.Cryuaiiable cOOBITHS KontpomsHas pabota
aKCHMOMATH4eCKOE  ONpeleeHME BEPOATHOCTH, ocHoBHble | Y-OIK(Y)-1.2 2.CiyualiHble BEIMYMHBI U UX cucTeMbl | WJI3.
TEOpeMBbl ~ TEOpPUHM  BEepOATHOCTEH, (GOpMyIsl  MONHOU 3.3ak0H OOJIBIINX YHUCE, IpeIeTIbHbIe Ox3aMeH
BeposiTHOCTH U bailleca, cxeMy HOCIEAOBATEIBLHBIX UCIBITAHUN TEOPEMBL.
Bepuynm, ¢opmyny  Bepnymm, npubmikeHHBIE (OPMYJIbI 4.BbIO0OpOYHBINA METOJ U OLICHUBAaHUE
Myaspa-Jlanmaca u IlyaccoHa, ¢QyHKUuIO pacnpeaeiaeHus rnapaMmeTpoB
ClyyaHOW  BENMYMHBI M €€  CBOMCTBA.  IUIOTHOCTb 5.21eMeHTbl KOPPEISILIMOHHO -
pacmpesieneHus U ee CBOICTBA, UMCIOBBIC XapaKTCPUCTUKH pPEerpecCHOHHOTO aHalM3a
ClydyalfHBIX BEIMYMH M MX CBOIICTBA, OCHOBHBIE 3aKOHBI 6.IIpoBepka CTATUCTUUECKUX THIOTE3

pacmpezeneHusl Clay4ailHbIX BEJIMYHMH, 3aKOHBI pacIpeaesieHHs
CIy4ailHBIX BEKTOpOB, HepaBeHcTBa UYeObllieBa, HpeneibHbBIE
teopembl YeOwimeBa, bepuymm, Jlsnmynosa, Myaspa-Jlannaca,
BBIOOPOYHBIA METOJ, SMIHUPUYECKHE 3aKOHBI pacHpelesieHus,
SMIUPHUYECKHE MOMEHTHI, JIOBEPUTEIBHBIN UHTEpBaJI,
WHTCpPBABHBIC OIICHKH, BBIOOPOYHBIA MapHBIH KO3 PHUIHEHT
KOppeJLsIMY, IapHas perpeccus, IpoBepKa rMIoTe3 O PaBEHCTBE
JMCIIEPCUM U CpeIHMX 3HAUYEHUH HOPMAaJIbHO PacIpeiesIeHHbIX
COBOKYIMHOCTEN, kpuTepuil cornacus [lupcona.

3. HIxkauaa oueHNBaHUA

[Topsinok opraHu3alUy OLICHUBAHUS PE3YJIbTATOB OOYUEHMs] B YHUBEPCUTETE PErIAMEHTHPYETCS OTJENbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema olleHUBaHUs pe3yabTaToB o0ydyeHUs] B ToMcKkoM mojuTexHuyeckoM yHupepcutere (Cucrema oleHuBaHus)» (B AEHCTBYIOIIEH pelakKiuu ).
Hcnonb3yercs OaulbHO-PEHTUHIOBAs CHCTEMa OLIGHUBAHUS pe3ynbTaToB oOydeHMs. WToroBas oleHka (TpaJuLlMOHHAs M JIMTEpHas) MO BHJAM
yaeOHOl nestenbHOCTH (M3ydenue mucuuiuimH, YWPC, HUPC, kypcoBoe NpPOEKTHPOBAHWE, MPAKTHKH) OIMPEICIseTCs CyMMOW OalllloB IO




pe3yabTaTaM TEKYIEro KOHTPOJISI M MPOMEXKYTOUYHOU arrectanuu (qudpepeHINPOBAHHBINA 3a4eT) (MTOroBas peHTHHTOBas olleHKa - MakcumyM 100

OaJoB).

Pacnipenenenne OCHOBHBIX U JIOMOJHUTEIBHBIX OallIoOB 3a OLEHOYHBIE MEPONPUSTHUS TEKYILEro KOHTPOJIS W IPOMEXKYTOUHOW aTTeCTaluu
YCTaHaBJIMBACTCS KaJICHJAPHBIM PEUTHUHT-INIAHOM U CLUIUIMHBI.

PexkomeHtyemasi 1Kana JUist OT/IEIbHBIX OLIEHOYHBIX MEPOIIPUSATHN BXOJHOTO U TEKYILIETO KOHTPOJIS

% BBITOJIHE HUSI COOTBeTc;FB]/le O e e e Hue one HiCH
3aJJaHus TPpaaJUuIHOHHOH O1I¢ HKEe

90%+100% «OTmuHO» OmmyHOe MOHMMAaHUE IPEAMETa, BCECTOPOHHUE 3HAHMSA, OTIMYHbIE YMEHUS U BIAJICHUE ONBITOM NPAKTUYECKOM AESATENbHOCTH,
HEoOX0AMMBIE Pe3yJIbTaThl 00ydeHHs c)OpMUPOBAHBI, MX KAUeCTBO OIIEHEHO KOJMYESCTBOM 0aJuIoB, OJIM3KMM K MAaKCHMAJIBLHOMY

70% - 89% «Xopo1oy» JlocTaTogHO MOJIHOE MOHMMaHUE NPEMETa, XOPOIINe 3HAHNS, YMECHHSA U ONBIT IPAKTHIECKOH JCATCIFHOCTH, HEOOXOMMBEIC pe3yIbTaThl
00y4eHus copMHUPOBAHBI, KAYECTBO HA OJHOTO M3 HUX HE OIIEHEHO MUHUMaJbHBIM KOJIMIECTBOM 0auioB

55% - 69% «Y IOBILY [puemieMoe MOHNMaHNUE IPEMETa, yIOBICTBOPUTEHHEIC 3HAHHS, YMEHHS H OIBIT IPAKTHUECKOH NEeITeTbHOCTH, HEOOXOAMMBIE PE3yIIbTAaTh
00y4eHus copMHUPOBAHEI, KAYECTBO HEKOTOPHIX M3 HUX OI[CHEHO MUHUMAJBHBIM KOJIMIECTBOM 0allioB

0% - 54% «Heynosiy» Pe3ynpTatel 00yUeHUsI HE COOTBETCTBYIOT MUHHMMAJBHO JOCTATOYHBIM TPEeOOBAHUSIM

[lIxana s OLIEHOYHBIX MEPONIPUITHI dK3aMEHa

% BBINOJIHE HUSI JK3aMeH, CooTBeTCTBHE
3a/1aHUH DK3aMe Ha 0aJja TPaJUIHOHHO M 011e HKe Omnpene.tenue oueHku

90%-+100% 18 +20 «O1TmuHO» OmmM4YHOE MOHUMAHUE IIPEAMETa, BCECTOPOHHME 3HAHMS, OTIMYHbIE YMEHUS U BIAJCHUE ONBITOM IPAKTUYECKOH NESITeIbHOCTH,
HeoOX0oAMMBIE pe3yJIbTaThl 00ydeHHUs cOPMUPOBAHBI, HX KAY€CTBO OIICHEHO KOJMYECTBOM 0aJUIOB, OJIM3KHM K MAaKCHMaJIBLHOMY

70% - 89% 14 =17 «Xopo1to» JIoCTaTOYHO MOJHOE MOHMUMAHHUE MPEAMETA, XOPOIIUE 3HAHUS, YMEHHS U OTIBIT MPAKTHIECKON NEATeIbHOCTH, HEOOXOMMbIC
pe3yibTaThl 00y4deHHs CHOPMUPOBAHBL, KAUECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0aiuioB

55% - 69% 11 +13 «Y IOBILY [TpuemileMoe MOHNMaHKE PEMETa, YIOBICTBOPUTEIILHEIC 3HAHHS, YMEHHS U OIIBIT IPAKTHYECKOH NIeATeIbHOCTH, HEOOX0oIMMEBIe
pe3ysbTaThl 00y4eHns cHhOPMUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMaJEHBIM KOJIMIECTBOM 0auioB

0% - 54% 0+10 «Heynosm» Pe3ynpTaTel 00yUeHHUsI HE COOTBETCTBYIOT MUHMMAJBHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb THNIOBBIX 3a1aHUH

O 11e HOUHbIE Me PONPHAT U

le/[Mepl)I THUIIOBLIX KOHTPOJIb HBIX 3a1aHUH

1. | KonTponbHas pabota

KoHTponbHasa paboTa 1

1. U3 50 xomnmeHcatopoB 3a BpeMs T W3 CTpOsS BBIXOIT 5 KOHJICHCATOPOB. [ KOHTPOJIST BBIOUPAIOT 8§ KOHJICHCATOPOB.
Haiitn BeposATHOCTH TOTO, YTO Cpeay HUX 3a BpeMs T W3 CTpos BEHIIET pOBHO I KOHICHCATOP, HCIONB3YS (HOpMyITy

[Iyaccona u noxansHyIo Teopemy Jlammaca.
2. TIIpubop cocTOMT W3 ABYX y3/IOB @ W b, COeMHEHHBIX IMOCIENOBATENFHO B CMBICIE HAJIEKHOCTH, M CTA0MIM3aTOpa




O e HOYHbIE Me PONPHUAT U

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

HanpspbkeHus S, paboTaroniero B JByxX pexxumax. llpu paborte crabunmszatopa B MEpBOM peXHME ¢ BEpOsATHOCThIO (.7
HaJeXHOCTh y310B P(a) = 0.9, P(b) = 0.95. Tlpu paboTe cTabuim3aTopa BO BTOPOM PEKHUME HAASKHOCTh y370B P(a) =
0.8, P(b) = 0.9. Haittn Hanme:xHOCTh pHOOpPa, €CIU y37IbI HE3aBUCUMBI.

Axsin x, xe€(0,7)
0, x & (0,7)
Tpebyercs Haiitn A, moctpouts rpadmk f(x), HallTH QyHKIMIO pacupeneneHus F(x) m moctpouts ee rpaduk, HailTH

3. 3amaHa WIOTHOCTH pacmpeneeHus f(x) ciydaiiHoi BemmuuHbl X: f(x) =

BEPOSITHOCTh MOMAJaHus BeMuuHbl X Ha yuacTok oT 0 1o 7 . Beraucmute M[X].
2

4. Jloxaszats hopmyiy Ilyaccona.
5. TInotHOCTH pacrpeneneHus HEeMpPEPhIBHOM cilyuaifHo BenuuHbl. CBOicTBa (C JJOK-BOM).

KoHTponbHasa paboTa 2

I) Jan psn pacnpenencHus:

X; 0. T. 2. 3.
n 10 13 15 12

IoctpouTh rHCTOTPaMMY, IIOJUTOH;
Haiiti To4eyHbIC OLCHKA MAaTeMaTHYECKOTO OXKHUIAHHS, UCIICPCHHU, CPEIHCKBAIPATHYHOTO OTKIOHEHHS, aCHMMETPHHU U
JKCIIeCCa;

D=

3. IIpu yposresHauumoct o = (.05 mpoBepHuTs TUIIOTE3y O pacHpeAcsieHud JaHHOM BBIOOPKHU IO HOPMAIbHOMY 3aKOHY;
4. HaiiTn WHTEpBaJbHBIC OICHKA MaTEeMAaTHYCCKOrO OXKUIAHUS, JUCIICPCUHU C Hale)KHOCThIO = 0.9.

II) Tlo ByM He3aBHCHMBIM BHIGOpPKaM 06beMOB Ny = 11 i ny = 10 HOpMaTBHEIX pacTpeneennii Haiinens: X = 30. u i =

2 2
28.u §, =08 u S, =0.6 . Ilpu yposue snaunmoctn a = 0.05 nposeputs HyneByio runoresy Hy: mx = my npu

KoHKypupytomerd Hy: my # my.

VI3,

IIpuMmep BapuaHTa MHINBUIYATbHBIX 3aJaHUH 1.




O e HOYHbIE Me PONPHUAT U

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

1. U3 100 w3penuii, cpeanm KOTOPBIX UMeeTcsl 4 HeCTaHAAPTHBIX, BEIOpaHbI CIy4alHbIM 00pa3oM 6 M3ACIUN Ui IPOBEPKH UX
kauectBa. OnpenesiuTh BEPOSITHOCTh TOTO, YTO CpelM BHIOPAHHBIX 6 M3ZCIHN OKaXyTcs poBHO I HecTaHAApPTHOE M3JEIHe,
UCHOJIB3Ysl KIACCHUECKOe OIpeeseHre BepoATHOCTH, hopmyiy bepuymm, ¢popmyny [lyaccoHa u JnoKaJdbHYIO TeOpeMy
Jlannaca

2. CuctemMa S COCTOHT U3 TPEX HE3aBUCHMBIX MOACUCTEM S, , Sp u S.. HencnpaBHOCTh X0TsA OBl OJHON MOJCUCTEMBI BEJET K
HEHCIIPABHOCTH BCEH CUCTEMBI (TIOJICUCTEMBI COEAMHEHBI MocienoBarenbho). [loacuctema S, coctosT U3 AByX
HE3aBUCUMBIX Iy OJIMPYIOMUX OJOKOB by (k = 1,2) (cXeMa MapauiebHOTO MOJACOCIMHEHHUS OJIOKOB B MOACUCTEM AX).

b,

— C f—

— a >

Haiitn Hame)XHOCT CHCTEMBI — BEPOSITHOCTH TOTO) b:  Frena OyIeT UCIpaBHA B TCYCHHU HEKOTOPOTO BPEMEHH, €CIU
M3BECTHBI HazaexkHOCTH O6j0k0B P(a) = 0.95, P(b;) = 0.9, P(c) = 0.99.

3. Jlama cuctema u3 IBYX OJOKOB @ W b, COCIMHCHHBIX MapajUlelbHO B CMBICIE Hale)KHOCTH. Kakaplii M3 IBYX OJIOKOB
MOXeT paboTaTh HE3aBHCHUMO OT OPYTOTO B TPEX PasHBIX pexuMax. BeposTHocTh HacTymieHHs nepBoro pexuma 0.1,
BTOporo 0.3 . HanexHocTs paboTel mepBoro 6ioka B I — M, 2 — M, 3 — M pekuMax paBHa cootBeTcTBeHHO (.95 0.8; 085 .
Hanexsocts pabotsl Broporo Oioka B I — M, 2 — M, 3 — M pexuMax paBHa cooTBeTcTBeHHO 0.9; 0.95; 0.8 . Haiitn
HAJEKHOCTb CHCTEMBI, €CJIU 0JOKU HE3aBUCUMBI.

4. llepenaetcst 5 coobmeHmii o kanany cBsizu. Kaxxpoe cooOuieHne ¢ BeposTHOCTHIO p = (0.3 HE3aBUCUMO OT JAPYTUX
uckaxaetcs. CiydaifHas BemuuHa X — 4HMCIIO HE UCKa)KEHHBIX coo01eHuil. [IocTpouTh ee 3aKOHBI pacupeneNeHus, ux
rpaduKy, HAWTH ee YUCIIOBBIE XapaKTepUCTUKU. HalTh BEpOSTHOCTH TOTO, UTO OYJET UCKaKEHO HE MEHee IBYX
COOOIIEHUN.

5. 3ajaHa IIOTHOCTh pacHpeseneHus f(x) ciaydallHOW BeIMYHHBL X2

Asin’x, xe(0,7)
0, xe0,7)

Tpebyertcs Haiiti kK03 QHULIUCHT A, TOCTPOUTH TpadUK IIIOTHOCTH pacupeeneHus f{(x), HaiiTh QyHKIHIO0 pachpeneaecHus

Jfix) =

F(x) u noctpouth ee rpaduk, HAUTH BEPOSATHOCTh MOMAMAHUS BeIMIUHBI X Ha yd4acTok oT 0 1o 7 . Haiitn 4ucnossie

4

XapaKTepUCTHKHN CIIydailHOM BenMuuHbI X.

IIpuMep BapHaHTa MHAMBUAYAILHBIX 3aJaHUN 2.

1. Tlo BeiGopke 0OBbema r = 100 oCcTpoOeH pA paclpeaeieHus:




O e HOYHbI € MEPONPUATUHA le/lMepr THINOBBIX KOHTPOJ b HBIX 3aaHui

X; 2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5
p | 0.06 0.11 0.19 0.22 016 | 0.12 | 0.08 | 0.06

Iocmpoums  cucmoepammy, NOAUSOH U IMAUPUYECKVIO QYHKyuto pacnpederenus. Haumu moueunvie oyenxu
MAMEMAMUYECKO20 0HCUOAHUS, OUCNePCUU, CPeOHEeK8AOPAMUYHO20 OMKIOHEeHUS, ACUMMEMPUU U IKCYeccd.

2. Hatimu 0osepumenvhblii UHMEPBA HEU3BECMHO20 MAMEMAMUYECKO20 ONCUOAHUSL HOPMALLHOU CIYYAUHOU BeAUYUHbl X,
3Has dogepumenvHyto eeposmuocmv B =0.99 , 06vem svibopru n = 20, gvib6opounyro cpeororw x =200, ecru 1) o =10,
2)s=10..

3. Tlo pe3yspTaTaM 3KCIIEPHMEHTA OJTyYeHA TaOJMIa HAOMFOICHUH CUCTEMBI Clly4aifHbIX BelmduH (X, Y):

X
Y 1 2 3 4 5 6
-1 0.01 0.03 0.02 0.01 0.0 0.0
-2 0.02 0.08 0.06 0.13 0.03 0.0
-3 0.0 0.0 0.05 0.08 0.13 0.02
-4 0.0 0.0 0.02 0.06 0.07 0.08
-5 0.0 0.0 0.0 0.01 0.03 0.05

Oyenums darnyro mampuyy pacnpeodenenus (X, Y) Ha peepeccuro 6udosfix) = B+ fox u f(x) = f1 + Pox +ﬂ3x2.

4. Tlo nmByM OojpuIMM HE3aBHUCHUMBIM BBIOOpKaM 00BEeMOB Nx =42 W Ny = 58 HOpMaNbHBIX pachpeesieHui HanAeHBI
BBIOOPOYHBIC 3HAUCHUAMH MATeMaTH4eCKuX oxkumanuii X =120 u y = 130. lucnepcun ussectasl D, =24 n Dy= 20.

IIpu yposHe 3Haunmoctu o = 0.05 nposeputs HyneBylo runotesy Hy: mx = my npu xoukypupymoieit 1) Hy: myx # my,
2)H;: mx < my.

5. To xpurepuro Iupcona npu yposHe 3HauuMoctd o = (.01 npoBEpUTH TUIIOTE3y O paclpeeeHUH CIIy4yaiHON BeIMYHHbI
X 1o HOpPMallbHOMY 3aKOHYy, €CJIM 33/IaHO0 Ky TIOTAJaHWKA  BBIOOPOYHBIX 3HAYCHHWH CIy4YyailHOW BeIMYMHBI X B

noauHTepBan 2 = (ay, by ):

2 10 -15 15 <20 20 +25 25 +30 30 +35
ny 15 20 35 18 12




O e HOYHbIE Me PONPHUAT U

le/lMepr THINOBBIX KOHTPOJIb HBIX 3aaHui

DK3aMeH

W~

=00 NNk

13.

14.

15.
16.
17.

18.
19.
20.
21.

22.

23.
24.

HGDGLIGHB BONPOCOB, OTBCTHI HA KOTOPHIC AAIOT BO3MOXHOCTH CTYJACHTY IIPOACMOHCTPHUPOBATH, A

MIPENOJABATENI0 OLICHUTL CTEINEHL YCBOECHUS TEOPETHUECKUX M (DAKTHMUYECKUX 3HAHUK HA YPOBHE

0.
11.

3HAKOMCTBA

Yro B Teopum BepOATHOCTEH MOHMMAIOT noj coObitmem? Kakoe coOblTHe Ha3biBaloT JoctoBepHbIM? Kakoe —
HEBO3M OKHBIM ?

Kaxne omepammu onpeneneHsl Hax coObITHAMHA ? KakoBBI CBOWCTBA 3THX OTIeparnii?

ChopMympyiiTe CTaTHCTHYECKOE, KIACCHYECKOE, TEOMETPHUECKOE OTPEICICHNS BEPOSATHOCTH. B Kakmx ciydasx
HCIOJIb3YIOTCSA 3T onpejeseHus?

ChopmympyiiTe OCHOBHBIE aKCHOMBI TEOPUU BEPOSTHOCTEH.

VYKaXuTe OCHOBHBIE CBOHCTBA BEPOSITHOCTH.

Yro Takoe ycioBHas BeposATHOCTH? Kak ompenenseTcss 3aBUCUMOCTb M HE3aBUCHMOCTh COOBITHIA ?

UeMy paBHBI BEPOSITHOCTH CYMMBI H IPON3BEICHUS COOBITHIA?

B kakux ciydasx i1 pacueTra BEpOSTHOCTEH mpuMeHseTcs popMyJsl HOJIHOH BeposTHOCTH U baiieca ?

Uro Takoe cxema ucnblTaHui bepHym?

B kakux ciydasx s pacueTa BEpOSATHOCTeH mpuMeHstotest Gopmynsl bepuymm. Myaspa-Jlamnaca, [Tyaccona?
Uro Takoe ciyuaiiHas BemmuuHa? UTo Ha3bIBAIOT 3aKOHOM PACIpElCICHUs CIy4aliHOW BEJIMUUHBIL 7

Kakas ciyualinas BeqMuuMHA Ha3bIBA€TCs MUCKPETHOM cilyyaiiHOH BenmuuHOU? Uro Takoe psli pacHpenesieHus
JWCKPETHOH CilyualiHOH BeIU4HUHbI?

Haiite ompeneneHne (GYHKIUH pacHpelesieHds ClydailHoi BenmuuHbl. KakoBBI OCHOBHBIE CBOMCTBA (PyHKIHH
pacnpeneneHus ciily4aiiHOM BeIMYUHBI?

Kakas ciyualiHas BeIMYMHA Ha3bplBACICS HENPEPBIBHON ciyyallHOM BeauuuHOW? YT0 Takoe IUIOTHOCTB
pacnpeeneHns HEIPEePbIBHON CIlyYaifHON BEMYMHBI ?

KakoBEI OCHOBHBIE CBONCTBA INIOTHOCTH M (DYHKIMHU paclpeieleHUs] HeMPEepPhIBHOH Clly4aifHOI BEIYMHEI.

Kakne 4gmcioBble XapaKTepHCTHKU CIydaiHOW BeIM4uHBI Bel 3HaeTe? UTo XapaKTepu3yIOT 3TH XapaKTePUCTHKU?
Kak omnpenemsercs MareMaTU4eCcKOE€ OXMJAHUE CIyd4allHOW BEIMYUHBI, KAKOBbl CBOWMCTBA MaTeMaTU4ECKOIO
OKHMIaHU?

Kak ompenensercs mucnepcus cilydaifHo# BemndauHbl? KakoBbl cBOMCTBA mucmepcuu?

Kak ompenensroTcs U 4To XapakTepu3yroT K03 GHUIUEHT acCHMMETPHHU U SKCIEcC pachpeeaeH s ?

Kak ompenensatoTcs KBaHTHIM U KPUTHYECKHE TOUKH pacHpesencHus ?

Kakoe pacmnpenenenue Has3piBaeTcs OHHOMHANBHBIM?  YKaKUTE OCHOBHBIE UHCJIOBBIE  XapaKTePHUCTHKU
OMHOMUAIIBHOTO paclpeieeHuUs..

Kakoe pacmpeneneHne HasbiBaeTca pacrpeneneHueM IlyaccoHa? KakoBbl OCHOBHBIE YHCIOBBIE XapaKTePHUCTHKU
pacnpeznenenus Ilyaccona?

Uro Takoe mpocTedmmii moTok coOrTHii? KakoMy pacnpeneneHuio o duHsIe TCs IpOCTeHIINA TOTOK COOBITHI?
Kakoe pacmpeneneHue Ha3bplBalOT paBHOMEPHBIM pachpejeneHueM ? Yemy paHbl IUIOTHOCTh U (G yHKIUS
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25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

41.

42.
43.

45.

46.

pacrpezeNneHns, OCHOBHBIE UHCJIOBbIE XaPAKTEPUCTHKA PABHOMEPHOTO paclpeeneHus ?

Kakoe pacnpenencHue Ha3plBalOT HOPMAaNbHBIM pacmpezencHueM. KakoBa IIOTHOCT, M OCHOBHBIE UYHCJIOBBIE
XapaKTepPUCTUKH HOPMAJBHOTO 3aKOHa?

Yro Takoe craHAapTHas HOpMaibHas BeauunHa? KakoBa cBsi3b Mexay (yHKIMAMHU paclpeselieHHsl IPOU3BOJIBHON
HOPMAJIbHOW BEJIMYMHBI W CTAaHJAPTHON HOpMasibHOW BenmumHbl? Kak cBA3aHa QyHKIOMS pacupejeieHus
CTAaHIAPTHOW BeymuuHbI ¢ QyHkuuel Jlamnaca?

Kak ompenenseTcss BEpOSTHOCTb OTKIOHEHHS HOPMalbHOW CIyyallHOH BEIMYHMHBI OT MaTeMaTHYECKOTO OXHMIAHHS
HAa 33JaHHYI0 BeIMuuHY? B ueM cocTOuT mpaBuUIO «Tpex CUrM»?

Yro Ha3bIBAIOT CHCTEMOW CiIydyaifHBIX BeNMM4YMH (ciy4aiHbIM BektopoM)? Kak ompeznensercs ¢GyHKIus
pacnpezeneHus CUCTEMBI CIy4aiHbIX BEIMYMH, KAKOBBI €€ CBOICTBa ([T JBYXMEPHOIO CIIy4yaifHOro BeKTopa)?
Kakue cryuaiiHple BEKTOpPBI OTHOCAT K BEKTOpaM JuckpeTHoro Ttuma? Yro Takoe TabiMLIa COBMECTHOTO
pacnpezeneHus CUCTEMBbI, UMEIOILEN TUCKpETHOE paclpeaeneHue?

Kakue ciydaliHple BEKTOpBI OTHOCAT K BEKTOpaM HemnpepblBHOro Tuma? YTo Takoe IUIOTHOCTH COBMECTHOTIO
pacmpeseneHuss CUCTEMBI, UMEIOIIEH HempepbiBHOE pacnpesencHue? KakoBbl OCHOBHBIE CBOWCTBA IMIOTHOCTU
COBMECTHOTO pacnpezeseHus ?

Kak ompenensercst He3aBUCUMOCTb ClydalHbIX BeaMYuH? YTO Takoe yCJIOBHBIN 3aKOH pacnpeseiaeHus ?

YeMy paBHBI MaTeMaTHYECKOE 0KUAAHHUE U JUCIEPCHs CYMMBI M IPOU3BEICHUS CIIyYalHbIX BEIMYHH ?

Yto xXapaKTepu3yIOT KOBapHaIs W K03 UIIHEHT KOPPEILIIHN CITydaliHbIX BeJMUNH ? YKa)kKuTe OCHOBHBIE CBOMCTBA
K03 pUIHeHTa KOPPEISIINH.

Kak oneHuTh BEpOSTHOCTh OTKIOHEHMS CIIy4allHOM BEIMYUHBI OT MATEMATUYECKOTO OXHUIAHHUSA C IOMOIIbIO
HepaBeHCTBa YeOwImena?

Chopmymmpyiite 3akoH Oosbiux duces YeOwimesa, Teopemy bepHyum.

Chopmymmpyiite eHTpabHYO Tpenenbayto Teopemy (LIIT).

Uro B MaTeMaTHYECKOW CTATHCTHKE MOHMMAIOT IOJ TE€HEpabHOW COBOKYIHOCTHIO? BBIOOPKOW M3 reHepaibHOI
COBOKYITHOCTH?

Kak ctpourcs cratuctuueckuil psa? B kakux ciydasix IpUMEHSETCS CIPYIIUPOBaHHBIM cratucTHueckuil psaa? Kak
onpeJe/sieTcs UIMHA MHTepBaja IrpyNIUpOBaHus?

Yro oneHUBAET CTATUCTUYECKUN PAJ OTHOCUTENbHBIX dacToT? [lmoTHOCTEH uYacTOT?

Uro uCHONB3yIOT B KadecTBe TIpaUUecKoil IUMOCTparuy CTATUCTHYECKHX pAaoB? OIEHKOH KaKuX KPHUBBIX
ABJIIOTCS TOJIMTOH YacTOT U THCTOTpaMma?

Kakne BeUMHBI HCIOJB3YIOT B Ka4eCTBE YHCIOBBIX XapaKTepHUCTHK BBIOOpKH? KakoBEI OCHOBHBEIE CBOIICTBA ITHX
XapaKTepUCTUK?

Kax ompenensercss amnupudeckas GpyHKIHS pacpeeneHns? YKaXuTe OCHOBHBIC CBOICTBA 3TOH ()yHKINH.

Uro Takoe ouecHka mnapamerpa? Kakas ounenka HasbiBaeTcsi HecMellleHHOW? Kakas — coctostenpHO#? Kakas
s exTuBHOIT?

Uro Takoe JOBEpHUTEIbHBIN MHTEpPBaJI M BepOSATHOCTH? KakoBBI OCHOBHBIE MPHUHIMITEI TOCTpoeHus JJU?

Kak c1pourcs goBepuTeNbHBIM HHTEpBaJ Uil MaTeMaTUUYECKOTO OXUJAHUS HOPMAJbHOM reHepaibHOU
COBOKYTIHOCTH TIPU U3BECTHOM H HEU3BECTHOM O ?

Kak ctpoutcss noBEepHUTEIbHBIA HHTEPBAI Il JUCHEPCUY HOPMAIBHON I'€HEPaJIbHOM COBOKYIHOCTH IIPU U3BECTHOM
1 HEU3BeCTHOM ( ?
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47. Yro Takoe cTaTUCTHUECKas TMIIOTe3a M CTATUCTUUECKHA KpUTepuii?
48. Kakue ommOKM Ha3bIBaIOT OMIMOKAaMU MEPBOTO M BTOPOTO poOJa MPU MPUMEHEHUH CTATUCTUYECKUX KpuTepuen? Kax
OIIpeJeNsieTcs: MOIHOCTb M COCTOSATENIBHOCTD KpUTEpHs?

. 2
49. Onumure kputepuit cormacus - [upcoHa yi NPOBEPKU TMIIOTE3BI O 3aKOHE PACIIPEAEIICHHUS.

50. Onwummrte KPUTCPUU Ui MPOBEPKH TUIIOTE3 O 3HAYCHUU MATEMaTHYCCKOTO OKUAAHHS HOPMAJIbHOW COBOKYITHOCTH.
51. Onwummrte KPUTCPUH VIS MPOBEPKH TUIIOTE3 O 3HAYCHHUU IUCIICPCUH HOPMAIIbHON COBOKYITHOCTH.

52. Kakue MCHONB3YIOT KPUTCPHHU WIS IPOBEPKU FMIIOTE3bI O PABCHCTBE AUCIEPCHIA MBYX HOPMaJbHBIX BETUYUH ?

53. Kakue MCHONB3YIOT KPUTCPHU I IPOBEPKU TMIOTE3bI O PABEHCTBE ABYX CPEIHHX HOPMAJBHBIX BEJIUYHH ?

5. MeToanuyeckKue YKa3aHus Mo nmpoueaype ouncHuBaHusA

O e HOYHbIE Me PONPHSTHS

Hpoue[[ypa NnpoBe /1€ HUA OLE HOYHOTO MEPONPUATHUA U HEe00X0AMMbIe MeTOHYe CKHe YKa3aHusi

1.

KontponbHas pabdora

B cemecTpe cTyAeHTHI BBINONHSAIOT 2 KOHTPOJBHBIX PAa0OTHI, COAEP)KAHME KOTOPBIX OXBATHIBAET BCE Pa3Jieiibl
nucivimebl.  Kaxnmomy CTyneHry BblgaeTcsi cBod BapwaHT. KOHTponbHbIE paOOThl MPOBOASITCA B Yachl
NPaKTUYECKUX 3aHATHH. 3a Ka)KAYH KOHTPOJbHYIO paboTy MaKCHMaJlbHbIN Oajl ompejelsieTcsl B COOTBETCTBHE C
PEUTHHT-IUTAHOM JTUCIIMILTHHBI.

KpuTepun oneHku 3a1aHus:

o bautsl 32 KOHTPOIBHYIO paboTy MOMYYArOTCSl YMHOKEHHEM MaKCHUMaJbHOrO Oasuia, IpeayCMOTPEHHOTO 3a
HEe B COOTBETCTBHE C PEUTHHT- TUIAHOM, HA JIOJIIO BEPHO BBITNOJHECHHBIX 3a/1aHHM.

B cemectpe crynents! BeimonssioT 2 /3 o BceM pa3genam nNporpaMMBbl JUCIMIUTMHBL. Y Ka)KAOro CTYIEHTa B
rpymme cBoii Bapuant W13, Homep BapuaHTa COOTBETCTBYET NOPSIKOBOMY HOMEPY CTYACHTA B CIIMCOUHOM COCTaBe

TpyIIIbL.
W]I3 BeIgatoTCs KOXKIOMY CTYISHTY TIepCOHAIBHO.

Pemenne KaXXJ101o 3agaHus 10JDKHO OBITH HO)lpOGHI)IM, C BKIIFOUCHUEM TIPOM CIKYTOYHBIX paC‘IéTOB, paCC}’)K,Z[CHHfI,
HOSICHEHHIL, C yKa3aHHEeM HCIIONb30BAHHBIX METOMO0B 1 (hopMyst. 3ajaHuE BBICHUIAETCS OTACTBHBIM (paitsiom,
ykaszbiBaeTcss ®UO, rpynma.

Kputepuu oueHuBanus

Odopmnenre 3ananust 25% OasioB




O e HouHbIE MEPONPUAT U Hpouenypa NnpoBe 1€ HUSA OLI€ HOYHOTO MEPONPUATHUA U He00X0AMMble MeTOaH4e CKue YKa3aHusi

Conepxxanve 75% 0OamnoB

W3 cunraercs 3a4TeHHBIM, ecJii HaOpaHo Oonee 55% ot MakcuMabHOro Oaua 3a 3a/1aHue

DK3aMeH. DK3aMeH OCYIIECTBIISIETCSl B COOTBETCTBUU € [losiokeHrneM 0 TpOBEAECHUH TEKYIIIETO KOHTPOJIS U
npoMexxyrouHoi arrectanuu TIIY Ha sxk3aMeHe cTyneHTY BbIIAIOTCS OWICThI, BKIIOYAIOIINE TEOPETUY ECKUS
BOIPOCH! U NpaKTHIeckue 3aganus. IIpenogasaTeis, IpoBepuB paboTy, B X0€ YCTHOH OeceIbl CO CTYCHTOM MOXET
3aJ]aBaTh BOMNPOCHI 110 CAMOMY OWIETY, 8 TAKKE JONOJHUATEIbHBIE BOMPOCHI TI0 TEOPHH U MPaKTUKe. B urore ctyaeHr
HaOMpaeT UTOTOBBIN 0aJUT 3a FK3aMeH, MakcuMaibHO 20 6ammoB. O1ieHKa 3a TUCIHMITIHY (OPMHUPYETCS KaK HTOroBast
3a paboTy B CEMECTpE M PK3aMEH B COOTBETCTBUE C NPUHATOH IIIKAJIOH OLCHIUBAHHS.

CTyneHThl, He C1aBIMe 3K3aMEH B CECCHUOHHBIM TIEPHOJ], MOTYT MepecaaTh €ro B IEPUO/IbI JIMKBUIAIIIN
3aJ]0JDKEHHOCTEHN B COOTBETCTBYE C AEHCTBYIOIIEH MPOLIE TYPOI.

B cootBerctBuM ¢ mpukazamu ot 25.07.2018 r. Ne58/onx OO yrBepkIeHUH U BBECHUU B JIeHCTBUE
«CucTeMbl OIlEHUBAHUSI PE3yTBTaTOB 00ydeHUsI B TOMCKOM MOJUTEXHUYECKOM yHUBeEpcutere» u Ne59/0x
OO0 yTBepAeHUH U BBEJCHHUU B AeicTBUE HOBOM penakiuuu «IlonoxeHus: o mpoBeAeHUH TEKYILETo
KOHTPOJIS ¥ TPOMEXKYTOUHOM arTectanuu B TIIY» 3x3ameH mo ¢u3uke TpOBOIUTCS B YCTHOU opme.
CtyneHTy BBIIACTCS dK3aMEHAIIMOHHBIN OUIIET, COACPKANMU TEOPETHIESCKUE BOITPOCHI, KAUECTBCHHBIC U
KOJIMYEeCTBEHHBIC 3a1aun. Kaxapiii Bormpoc Ouiiera orieHuBaThes 6amiom (Bcero mo ouiety 20 6amios).
DK3aMeH IPOXOJUT B YCTHOU (opMe.

CornacHo IIKaJibl OIICHUBAHMS PE3yJIbTaTOB

18-20 6a1710B (OTIUYHO) - BCeCTOPOHHHE 3HAHUA, OTIMYHBIE YMEHHs U BIaJCHUE OTMBITOM MPAKTHYECKO JeATeTbHOCTH,
HeoOXoMMBIE pe3ybTaThl 00y4eHUs CHOPMUPOBAHBL;

14-17 GannoB (xopowIo) - AOCTATOYHO TMOJHOE MOHMMAHHUE MPEeAMETa, XOPOIIUe 3HAHUS, YMEHHSI M OIBIT MPAKTHYE€CKOI
JIeSITeIbHOCTH, HEOOXOAMMBbIE pe3yIbTaThl 00y4yeHus: chOpMHUPOBaHHI;

11-13 GanoB (yIOBJIETBOPUTEIBHO) - MpHeMeMoe TOHUMAHHE MPEIMETA, YIOBIETBOPUTELHEIE 3HAHUS, YMEHHS H
OTIBIT MIPAKTHIECKOHN IEATCIHPHOCTH, HEOOX0MMEBIE pe3yibTaTel 00ydeHHs ChOPMHUPOBAHEL,

0-10 6am1oB (HEYIOBIECTBOPUTEIBHO) - pe3y/ibTaThl 06yUeHHs HE COOTBETCTBYIOT MUHHM aJIbHO JI0CTATOYHBIM
TpeOOBaHUSM.

PCByJILTaTLI HpOMG)KerHHOﬁ aTTeCTainun OCI)OPMHHIOTCﬂ BCAOMOCTBIO U BHOCATCA B 3aYCTHYIO KHUKKY
00y4JaroIIerocs.




