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1. Poap gucouniamabl «Marematuka 4.1» B popMUpPOBaHUM KOMIIeTe HIIHIT BHINYCKHUKA:

DJ1eMeHT . Cocrapisiionmue pe3y1bTaTOB 0CBO eHUs (1eCKPUIITOPbI
o I/IHlIl/lKaTOPLI JOCTHKECHHU A KOMIIETCHIITHH
00p a30BaTeIHH Ot Ko KOMIIeTeHI[HH)
n aMMBI HanmenoBanue
(}]E:Emm{a’ CeMecrp KOMIIET eHII i R — HaunmeHnoBanue HHIUKaropa HauMmeHnoBaHue
npakrika, THA) Ko maaukaropa JIOCTHIKEHU ST Kopn
C 6 YK(Y)-1.1B1 Bnageer ombITOM NpUMEHEHUS
TocobeH 3aKOHOB €CTECTBEHHBIX HAYK H
OCYIIECTBIISITh
oricK MaTeMaTHIeCKUX METOJ0B H
I .
i ecii MOJENEeNn [UId peIIeHus 3aa4
WTHY %]
p TEOPETUYECKOTO U TPUKJIIAJHOTO
AHATIHS H CHHTES AHaIm3upyeT 3ajady, BbIICIIs xapakrepa
YK(Y)-1 | undopmanumu, NYK(Y)-11 4 s
D VMOHSITE ee 0a30BbIC COCTABIIOIIMC YK(VY)-1.1Y1 Ymeer pemarb 3a/1a4u
p o TEOPETUYECKOTO U TMPUKIIAJHOTO
CUCTEMHBIH T10IX0 T
XapakTepa
JUTS peTeHus 3
HOCTABIICHHBIX HAaeT 3aKOHbl  ECTECTBEHHBIX
samau YK(Y)-1.131 HayK ¥ MaTeMaTH4ECKUE METOIbl
TEOPETUIECKOTO XapaKTepa
Brnaneer arnmapaToMm
MartemaTrka 4 Criocofe MaTEMAaTHYECKOM CTATHCTUKH IS
1 H
4.1 TIPOBEICHUS TEOPETUIECKOTO
MPUMEHSAThH
WCCJICJIOBAHUSI U MOJICIIPOBAHHUS
(hyHIaMeHTaJIbHbIE OIIK(Y)-2.B4
(H3MYeCKHX W XUMUYECKUX
3HaAHUS . .
o ‘Ie’HHI)Ie 5 [TprMeHsIET MATEM ATHY ECKU I MPOLIECCOB U SIBJICHUI, a TaKxke,
o 6%0@1 amnmapaT TeOpHUHU BepOSITHOCTEN JUIS peleHus
Y MaTeM aTH4 eCKOU 11pod) €CCHOHAIILHBIX 33124
OIIK(Y)-2 | MaTemaTHdeCKHX U N.OIIK(Y)-2.2. N pod
(i) CTATUCTUKU B UHKEHEPHOU Ymeer HCTIOJIH30BaTh
JIeSITEIbHOCTH BEPOSITHOCTHBIE u
eCTECTBEHHBIX OIK(Y)-2.Y4 P
CTATUCTUYECKHE METONBl  JUIs
HayK, 1
00pabOTKH JJAHHBIX
WCTIOJIb30BaTh UX B
o 3HaeT OCHOBHBIE OTIPE/IECTICHNU,
1po( cCcCHOHANLHO| MOHATHS U METOIbl TCOPUH
EeSITEIIbHOCTH OIIK(Y)-2.34 .
BEPOSATHOCTH M MATEM ATHY €CKOM
CTATUCTUKU




2. INoka3zarey U MeTOALI OLICHUBAHHSA

Ilnanupyemble pe3yibTaThbl 00Y4eHHs 110 JUCIUILIHHE

Kox unankaropa

HanmeHoBaHue pa3jena M CIHILTAHbBI

Metoabl OlleHUBAHU S

Kon HanmenoBanune JIOCTHIKEH U ST (o1eHOYHbIE Mep ONIPHSITHST)
KOHTPOJIHPYyeMoii
KOMIIETCHIIHHA
(114 _ee YyacTu)

P11 Bnageer N.VYK(Y)-1.1 | 1.CioyuaiiHbie coObITUS Konrpoubnas pabora
OCHOBHBIMHU TNOHATUSAMHU M METOJJAMH TEOPUU BEPOSATHOCTEH U N.OIIK(Y)-2.2 | 2.Ciny4aiiHble BEMMUUHBI ¥ UX cucTembr | A3
MaTeMaTH4eCKOi CTATUCTUKU 3.3aKoH OOJBIINX YHCE, PEeAeTbHbIE

TEOPEMEI.

4.Be10OpOYHBIA METOI M OLICHHUBAHHE
mapameTpoB

5.91eMeHTbl KOPPEIALMOHHO -
PEIPECCHOHHOTO aHAIIH3a
6.]TpoBepKa CTATHCTHYECKUX THIIOTE3

P12 Ymeer N.YK(Y)-1.1 | 1.CayuaiiHbie coOOBITHS Konrpounshas pabora
WCTIOJIb30BaTh BEPOSITHOCTHBIE ¥ CTATUCTAY €CKUE METOIBI JIs N.OIIK(Y)-2.2 | 2.Cnyuaiiuble BeqMauHbI U UX cuctembl | U3
00pabOTKH TAHHBIX, 2 IMEHHO: aJre0py BEpOSTHOCTEH 3.3aKkoH OOJIBIIMX YUCET, TIPEIeIbHbIC
CIy4aiHBIX COOBITHI, 3aKOHBI PACTIPEJIRIICHUS CITy9aiHO N TEOPEMBI.

BEJITYMHBI M UX CUCTEM, 3aKOHBI OOJIBIIMX YHCEI U TIPEICITbHBIE 4.BpI0OpOYHEIIT METO ] M OLICHUBAHHE

TEOPEMBI, BHIOOPOYHBIN METOT M OTICHUBAHUE TTAPaM €TPOB, apameTpoB

PeIpecCHOHHBIE MOIENH, IPaBUJA MOCTPOSHUS U TIPOBEPKH 5.25emMeHTBl KOpp eISIIHOHHO -

CTATHCTHYECKUX TUTIOTE3 PEIPECCHOHHOTO aHAIIN3a
6.]IpoBepKa CTATHCTHYECKUX THIIOTE3

PI3 3Haet NYK(Y)-11 | 1.CnoyuaiiHble coOBITHS Konrposnshas pabora
AKCHOMATHYECKOE  OMNpeelicHHe  BeposATHOCTH, ocHoBHBIE | MLOIIK(Y)-2.2 | 2.CiyuaiiHble Beqmuunbl U ux cuctemsr | U3
TEOpPEeMBl  TEOPHH  BEPOSATHOCTEH,  (GopMyJBI  MOJNHOM 3.3aK0H OOJBIINX YHCEJ, IpeIebHBIC

BEpOSATHOCTH M Baifeca, cxeMy MoCieN0BAaTENBHBIX UCIIBITAHUNA
bepuymm, ¢opmyny  bepHyium, mpuGmxeHHbIe (HOPMYIIBI
Myagpa-Jlammaca wu Ilyaccona, ¢yHKmHMIO pacmpeesicHus
CIOyyalHOM  BEJMYMHBI W €€  CBOWCTBA.  IUIOTHOCTb
pacmpesiesieHusi U ee CBOWCTBA, YHCIIOBbIC XapaKTePUCTHKU
CIy4alHBIX BEJMYMH M HX CBOMCTBA, OCHOBHBIE 3aKOHBI
pacnpeseseHus CiaydallHbIX BEJIMYMH, 3aKOHbI PacIpeieeHus
CIIy9alHBIX BEKTOpOB, HepaBeHCTBa YeOBINmeBa, IpeieibHBIC
Teopems! UeObrmena, bepaymwm, Jlsmynosa, Myaspa-Jlamaca,
BBIOOPOYHBI METOJI, SMITUPHIECKHE 3aKOHBI PacCTpeieICHIs,
SMIHMPHUYECKHE  MOMEHTHI,  JIOBCPHTENBHBI  WHTEpBAaJ,
WHTEPBAILHBIE OIEHKU, BHIOOPOYHBIA TMapHBIA KO3 PUITUEHT
KOPpEJSILIY, TapHas PeTpeccusi, MPOBepKa TMIOTe3 O PaBSHCTBE
JWCIIEPCUN U CPeJHUX 3HAUEHUH HOPMAJIBHO paclpeiesICHHbIX

TCOPEMBI.

4.Bb160pOYHBII METO /] ¥ OTICHUBAHVE
napameTpoB

5.971eMeHTsl KOppEeTALMOHHO -
PEIPECCHOHHOTO aHAaIH3a
6.ITpoBepKa CTATHCTHYIECKHX THITOTE3




| coBokynHoCTEH, KpUTEpHit coracus [TupcoHa.

3. IlIkajga oue HUBaAaHUA

[Topsimok opraHM3alMd OLCHUBAHUS PE3yJIbTaTOB OOYYEHUsS B YHHBEPCUTETE PETIaMEHTHPYETCsl OTIENbHBIM JIOKAJIbHBIM HOPMATUBHBIM aKTOM —
«Cuctema oLeHUBAHMS pe3ysbTaToB 00ydeHus B ToMckoM mojurexHudeckoM yHuBepcurere (CrucTeMa olieHUBaHUA)» (B JEHCTBYIOIECH peTaKIlim).
Hcnonp3yeTcss OaibHO-peUTUHTOBasE CUCTEMa OICHUBAHUSA pe3yibTaToB OoOyueHus. MToroBas omneHka (TpaJWIIMOHHAS WM JUTEpHAs) MO BUAAM
yaeOHOU pnearenpHocTH (m3ydenue aucumminH, YHWPC, HUPC, xypcoBoe NpOCKTHpPOBaHWE, MPAKTHUKH) OMPEIEIIeTCS CyMMOW OajjoB IO
pe3yibTaTaM TEKYIIEro KOHTPOJIS M MPOMEKyTod Ho#t arTecTaimu (audde peHimpoBa HHbIH 3a4eT) (MTOroBasi peWT MHroBasi OeHKa - Makcumym 100

0aJsuIoB).

Pacnpez(eneHI/Ie OCHOBHBIX H OOIIOJIHHUTCJIIBHBIX 0a/uioB 3a OLHCHOYHBIC MCPONPUATHUA TCKYIICTO KOHTPOJIA U HpOMC)KYTOQHOIZ aTTeCTalmun
YCTaHAaBJIUMBACTCA KaJICHAAPHBIM peﬁTHPE'HHaHOM JUCHUIIIINHBI.

Pexomennyemas mikaja Ay OTAEIbHBIX OTIe HOU HIX MEPOTIPHST Ui BXOTHOTO U TEKYIIETO KOHTPOJIS

% BbINOJTHEHUS CootBercrBHE o
o NMPEACICHUE OCHKH
3aJaHusA TPAAUIIHOHHOU OIICHKE

90%--+100% «OTIMYHOY» OTmmyHOe MOHMMAaHHUE TIpeMETa, BCECTOPOHHUE 3HAHUS, O TNIMYHBIE YMEHUS U BJIa/ICHUE OTIHITOM MPAKTHYECKOH JIeSITETIBHOCTH,
HEOOX0IMM bIe Pe3yJIbTaThl 00ydeHHUs! ChOPM UPOBAHBI, KX KAUECTBO OI[CHEHO KOJIMYECTBOM 0AJIIOB, OJIM3KUM K MaKCUMaIbHOMY

70% - 89% «Xopo1io» JlocTaTOYHO TOJTHOE MOHUMAHHE TIPEMETA, XOPOIINE 3HAHHS, YMEHHUS U OTIHIT PAKTHUCCKOM e TELHOCTH, HEOO X0 TMMBIC Pe3yJIbTaThl
00y4eHust c(hOPMHUPOBAHBI, KAYECTBO HU OJTHOTO M3 HAX HE OTICHEHO MUHHUMAJIbHBIM KOJIMYECTBOM O0JUIOB

55% - 69% «Y 0B [puemnemoe noHMMaHKE TIpeMETA, YO BICTBOPUTEIbHBIC 3HAHUS, yMEHHUS 1 OIIBIT IPAKTUICCKOH IS TEHHO CTH, HEOO X0 IUMBIE PEe3yIbTAThI
00y4eHust ¢(hOpPMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OTICHEHO MUHAM AJTBHBIM KOJIY €CTBOM 0aJUIOB

0% - 54% «Heynosny PesynbTatel 00y4eHUs HE COOTBETCTBYIOT MUHAMAJILHO JOCTATOYHBIM TPEOOBAHUSM
[IIxana 115 o1 HOY HBIX MEPOTIPHUST Uid IK3aM eHa
% BBINOJTHEHUS JK3aMeH, CootBercrBHE
o " Onpene.rle}me OIlCHKH
3aJJaHHH JK3aMEeHa 0aJLII TPAAUIHMOHHOMN OLICHKE
90%+100% 18 +20 «OTIIYHO» OmMyHOE TIOHUMaHHUE TIPEMETa, BCeCTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHISI U BIIAJICHHAE OTILITOM TPAKTUYECKOU e TeTBHOCTH,
HEO0OX0IMMbIe pe3yJIbTaThl 00y4IeHHs C(HOPMHUPOBAHBI, HX KAYECTBO OIICHEHO KOJMYECTBOM OAJUIOB, OJIM3KHM K MaKCHMAJIbHOMY
70% - 89% 14+17 «Xopor1io» JloCTaTOYHO MOJIHOE MOHUMAHKE TPeMETa, XOPOIITHE 3HAHUS, YMEHHUS U OTIBIT IIPAKTHUYECKOH e TEIBHOCTH, HEOO X0 TUMBbIC
pe3yabTaThl 00ydeHHs C(HOPMHUPOBAHBI, KAYECTBO HU OJJTHOTO M3 HUX HE OIICHEHO MUHUAMAJILHBIM KOJIMYECTBOM OaJlioB
55% - 69% 11+13 «Y 0B [TpremyeMoe MOHUMAaHUE TPEMETA, YO BICTBOPUTEILHBIC 3HAHUS, YMEHHUS M OTIBIT MPAKTHUECKOH JeITeIIbHO CTH, HEOO X0 IMMbIE
[pe3ybTaThl 00ydeHHs C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OT[CHEHO M MHUM JIbHBIM KOJIY €CTBOM 0aJUIOB
0% - 54% 0+10 «HeyoBi» Pe3ybTaThl 00y4YeHUs He COOTBETCTBYFOT MHUHIM AJIBHO JIOCTATOYHBIM TPeOOBAHUSM




4. TlepeuyeHb TUNOBBIX 3aMaHUI

O11eHOYHbIE Mep onp USTHS

IIpumepbl THNOBBIX KOHTPOJbHBIX 3aaHUil

1

KonrponbHas pabora

S

KoHTponbHasa pa6oTa 1

N3 50 xonpeHcaTtopoB 3a Bpemsi T U3 CTPOS BBIXOJAT S5 KOHICHCATOPOB. [l KOHIPOJI BEIOMPAIOT 8 KOHACHCATOPOB.
Haiit BepOSITHOCT TOTO, YTO Cpeay HUX 3a BpeMsi T 13 cTpos BeIHAET poBHO 1 KoHAEHCATOp, MCHOMIB3YS (opMyIty
[Tyaccona u noxaneHy1o Teopemy Jlammaca.

ITpubop cocToMT U3 IBYX Y3JOB @ U D, COeIMHEHHBIX MOCIEIOBATENFHO B CMBICIE HAJEKHOCTH, U CTAOMIM3aTOpa
HanpsDKeHHsT S, paboTaomero B IByX pexmMax. [Ipu paboTe crabmimmzatopa B MepBOM peKIMe ¢ BeposiTHOCTHO 0.7
HaIeKHOCTh y31oB P@) = 0.9, P(b) = 0.95. Ilpu pabore crabusmsaTopa BO BTOPOM PEKHUME HAJIEIKHOCTh Y3I0B P@) =
0.8, P(b) = 0.9. Haiitr HageXHOCTH MPHOOPA, €CITH y3JIbI HE3ABHCHMBI.

Axsinx, xe(0,7x)
0, x & (0, 7)
Tpebyetcs Haiitu A, noctpouts rpabpuk f(x), HaiiTn QyHKIWMIO pactpenenenns F(x) u moctpouts ee rpaduk, HalTH

BEPOSATHOCTH MOMaaHus BeamauHbl X Ha yaactok 010 1o % . Beruucants M[X].
2

3ajana W0 THOCTH pacipenenenus f(x) cayuaiiroi Bemmaumbl X: f(x) :{

Hoxazats popmyay Ilyaccona.
[oTHOCTH pactpesesieHus HeMPephIBHOM ciTy4aiiHO# BemmanHbl. CBOHCTBA (C IOK-BOM ).

KoHTponbHas pa6oTa 2

| ) [JaH panpacnpeaeneHus.

1
2.
3.
4.

Xi 0. T. 7. 3.
n, 10 13 15 12

[MocTtpouts rECTOTPpaMMYy, TIOJIUTOH;

Haiitu ToYedHbIE OLICHKH MATEMAaTHUSCKOTO OXKUAAHHS, IUCTICP CHH, CPEIHEKBAIPATHIHOTO OTKIOHEHHSI, ACUMMETPUH U
JKCIIeCCa;

[pu yporHe 3HaunMocTi o0 = 0.05 mpoBepuTh TUTIOTE3Y O pacpeielicHHH JAHHOM BEIOOPKH TI0 HOPM aJIbHOMY 3aKOHY;
Haiit nHTepBaJIbHBIC OICHKA MATEMaTHICCKOTO OXKUIAHMS, MUCTIeperu ¢ HaaexHocThio 3 =0.9.

I1) ITo ByM He3aBHCHMBIM BHIGOpKaM 00BeMOB Ny = 11 1 Ny = 10 HOpMANBHBIX pacipeeseHnii Haiinensl X =30.u Y =




OneHo4YHbIE Mep Onp HATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

28.u Sf =08mu Sf, = 06 . [pu ypoere 3Haummoct oo = 0.05 mpoBepuTh HyJEBYIO THHOTE3y Hy: My = My nipm
KOHKy pupyromeit Hy: my# my.

3.

[IprMep Bapua HTa MHIMB W YaJIbHBIX 3aJaHui 1.

1. 13 100 u3zaemmid, cpeii KOTOPhIX UMeeTcs 4 HeCTAHAAP THBIX, BEIOPAHBI CITy YalHBIM 00pa3oM 6 u3nenuii Ui MpOBEpPKH UX
kadectBa. OnpeIe)INTh BEPOSTHOCTH TOTO, YTO CPEIM BRIOPAHHBIX 6 M3/eIMii OKaXKy TCS pOBHO 1 HecTaHIap THOE U3Ieme,
HCTIOJNB3Y Sl KIIACCHYECKOe OTIpelielicHHe BeposTHOCTH, popMylly bepryium, dhopmyay [lyaccoHa u nokansHyr0 TeopemMy
Jlanmaca

2. CucteMa S COCTOWT M3 TPEX HE3aBUCUMBIX IMOJICKCTEM S, , Spu S;. HencrpaBHOCTE X0Ts ObI OTHOH 10 ICKICTEMBI BEJIET K
HEHUCTIPABHOCTH BCEH CHCTEMBI (TIOICHCTEMBI COCIMHEHBI MO CTeI0BaTeNbHO ). [loacucTeMa Sy COCTOAT U3 JABYX
HE3aBUCHMBIX Iy Omp yroumx 6510koB by (K =1,2) (cxema napauiesbHOTO T0ICOMHCHMS 6JOKOB B ITOACHCTEMAX).

by

b,

Haiiti HaZIEKHOCTH CHCTEMBI — BEPOSITHOCT TOT'0, YTO CUCTEMA Oy IET MCIIPABHA B TEYEHHH HEKOTOPOTO BPEMEHH, €CIIH
M3BECTHBI HazZexkHOCTH Os10K0B P(a) =095, P(b,) =09, P(c) =0.99.

3. Mana cuctema U3 JByX OJIOKOB @ U b, COeMHEHHBIX MMApaUIeIbHO B CMBICIIEC HAACKHOCTH. Kaxplii u3 aByX GJIOKOB
MOXET paboTaTh HE3aBUCHMO OT APYIOIO B TPEX pasHBIX pexkuMax. BeposTHOCTh HacTyIuieHHs mepBoro pexuma 0.1,
Broporo 0.3 . HagexxHOCTh paboTh! NiepBOTO OJ10Ka B 1 — M, 2 —M, 3 — M pexumax paBHa cootBetcTBeHHo 0.9; 0.8; 085 .
HanesxHocTh pa®oThl BToporo 65oka B 1 — M, 2 — M, 3 — M pexumax paBHa cootBetcTBenHo 0.9; 0.95; 0.8 . Haiitu
HAJIC’)KHOCTh CHICTEMBI, €CIIM OJTOKH HE3aBHCHMBI.

4. Mlepenaetcs 5 coobIeHuMi Mo kKaHairy cBsa3u. Kaxnoe coobiueHue ¢ BeposATHOCTHIO P = 0.3 He3aBHCHMO OT APYTHX
uckaxkaetcs. CioydaifHast BeTarHa X — YHCJIO He NCKaXKeHHBIX cooOmmeHni. [IocTpouTs ee 3aKoHbI pacpeaesIeH s, X
rpaduKu, HAMTH €€ YHCIOBbIE XapaKTepUCTUKH. HalT BepOATHOCTH TOTO, 4TO OyIeT MCKAKEHO HE MEHee IBYX
cooO1ieHui.

5. 3agana MWIOTHOCTh pacnpeenerus f(x) ciydaitnoit Beymummbr X:

H)
o) = Asin“ x, xe(0,7x) ’
0, X & (0, 7)
Tpebyetcs HaiiTi KO3 HIHeHT A, TOCTPOUTH IpaduK MIIOTHOCTH pactpeaeacHus f(x), Haiiti ¢ yHKIHIO pacpeaeeHist




OneHo4YHbIE Mep Onp HATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

F(x) u nocipouts ee rpaduk, HAlTH BEPOATHOCTH IOMaaHUs BednarHbl X Ha yyacTok ot 0 mo 7 . Haiitu yncroBble

F 4
4
XapaKTePUCTUKHU CJy4alHOU BETMIUHBI X.

I[IpuMmep BapuaHTa WHIUBUIYAJLHBIX 3aJaHUN 2.

1. Tlo BeiOopke 0O6bema N = 100 mocTpoeH ps pacipeiesicH s :

Xi -2.0 -1.5 -10 -05 0.0 05 1.0 15
p | 0.06 0.11 0.19 0.22 0.16 | 0.12 | 0.08 | 0.06

Tocmpounw  cucmoepammy, nomeoH U IMAUpUYecKO @yukyuto pacnpeoenenus. Haiimu moueynvle oyenku
MAMEMANUYECKO2 0 OAHCUOAHUSL, OUCNEP CULL, CPEOHEKBAOPAMUYUHO20 OMKIOHEHUS, ACUMMEmPU U dKcyeccd.

2. Hatimu 0o6epumenvhblil UHMEPBAL HEUZBECIHO2O MAMEMAMULECKO20 ONCUOAHUSL HOPMATLHOU CIyYaiHol eeuyunbl X,

3Has dosepumensHyto eeposmuocmv P =099, 06vem swvibopru N =20, evibopounyio cpednioro x =200, ecau 1) 6 =10,
2)s =10..

3. To pe3yabTaTaM SKCIEpUMECHTA TIOJTydeHa TabJiiia HabJIro IeHN I CHCTEMBI CIly YaiHbIX Bemaud (X, Y):

X
Y 1 : 2 : 3 : 4 : 5 , 6
-1 0.01 E 0.03 E 0.02 E 0.01 E 0.0 E 0.0
- ""'002"'E'"GOS"E"'0'.(76"'5"0'13"5"'603"E'"O'O"
3]« 00 :"O_O"_E_"O_.O_S"_E"GDS": S 0I3 1002
(4”717 700" T T T 002 T T T006 T T T 007 T Ty T 008
(5 ]« 0 _.0"_T;"b_o_"i_"ﬁ(_)"_i__GDI"E_"O_.G?I";F_DTO_S"

Oyemumpb Oannyo mampuyy pacnpedenenus (X, Y) na pezpeccuio suoos f(x) = B+ Box u f(x) = By + X + Box>.

4. Tlo aByM OOJBIIMM HE3ABHCHMBIM BbIOOpKaM 00BeMOB Ny =42 u Ny = 58 HOpMaJBHBIX pachpeneieHni HaiieHbI
BbIOOPOYHBIC 3HAYEHUAMU MaTeMaTdecKuX oxkunannii X =120 n y =130. ucnepcum ussectisl D, =24 Dy =20.

Ipu yposue 3uaunmoctu o = 0.05 mposepuTs HyJeByro THnoTesy Hy: My = My npu koukypupyromeit 1) Hi: my# my,




OneHo4YHbIE Mep Onp HATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

2) Hi: my < my.

5. Tlo
X

kputeputo [upcona npu yposre 3HaumMocTH 0. = 0.01 mpoBepUTh TUTIOTE3y O pacTpeielICHHH CITyYaifHOM BEJIMIHHBI
MO HOpPMaJbHOMY 3aKOHy, €CIM 3aJ]aH0 Ny TOTAJIAHWA  BBHIOOPOYHBIX 3HAYCHWUH CIlydaliHOW BeJMUHMHBI X B

nomHTepBan 2 = (ax, by ):

£ 10 =15 15+20 20+25 25+30 30+35
Ny 15 20 35 18 12

Hud. 3auet

14.

15.
16.
17.

Ilepeuenp BOIPOCOB, OTBETHI HA KOTOPBIEC JAIOT BO3MOKHOCTEL CTYACHTY NPOJEMOHCTPHUPOBATD, a
MIPENOIABATENIO OLE HUTh CTENEHh YCBOEHMSI TEOPETHUECKUX M (DAKTHMYECKMX 3HAHHUN HAa YPOBHE
3HaKOMCTBa

Uto B TeOpHH BEPOSTHOCTEH MOHMMAIOT oA coObiTheM ? Kakoe coObITHe Ha3pIBAIOT AOCTOBEpHBIM? Kakoe —
HEBO3MOKHBIM ?

Kaxkwue oneparuu onpeiesieHbl Hat coObITHsIME? KakoBbI CBOCTBA S THX OTIEpaIuii?

ChopmympyiiTe CTATUCTHYECKOE, KIIACCHIECKOE, TEOMETPHUICCKOC OTIPECICHIS BEPOSITHOCTH. B Kakux ciydgasx
UCTIOJIB3Y FOTCS ATU OTIpeJIeTICHNS?

Cd opMympyiiTe OCHOBHBIE AKCHOMBI TEOPHH BEPOSTHOCTEH.

‘YKa)kuTe OCHOBHBIE CBOMCTBA BEPOSITHOCTH.

Yto Tako€ yCIOBHAS BEpOSATHOCTH? Kak oTpeessieTcst 3aBUCHMOCTh B He3aBUCHMOCTB COOBITHI?

YeMy paBHBI BEPOSTHOCTH CYMMBI H IPOH3BEICHISI COOBITHI?

B xakux ciyuasx i1 pacdeTa BepOsITHOCTEH IpHM eHsIeTCsT (popMyJIIsI TIOJHO BeposiTHoCTH 1 Batteca?

Yto Takoe cxema uctbITanuit bepHymm?

B kakux cityuasx st pacuera BeposTHOCTeH npuMeHstoTest hopmy sl beprym. Myagpa-Jlammaca, [Tyaccona?

. Urto Takoe cinydaiiHas BenuurHa? UTO HAa3pIBAIOT 3aKOHOM pacTpeIeSIeHHs Clly YaifHO M BEeTMIMHBI ?

Kakas ciyvaiiHas BeJIMMHA HA3bIBACTCA JMCKPETHOM CiydailHOW BenmuuHON? UTo Takoe psjl pacipeiesieHus
JICKPETHOM CITydaifHOW BEJTMYHHBI ?

Jaiite omperneneHre (QyHKIMM pacrpeiesieHdsl ClydaiHOW BeanuuHbl. KakoBbl OCHOBHBIE CBOMCTBA (DYHKIMU
pacrpe/iesIieHUs CITyJaifHO i BEJITUMHbI?

Kakas cnydaiiHasi BeMMMHMHA HA3BIBACTCS HEMPEPBIBHON CllyyaifHOW BemmauHOH? UYTo Takoe IJIOTHOCTb
pacmpe/iesieHus HeTp epbIBHOM cTydaifHO M BEJIMIUHBI?

KakoBbI OCHOBHBIE CBOMCTBA MJIOTHOCTH U () YHKIIMK pacTpe/Ie/IieHNs] HENPEPBIBHOM CIlyYallHO M BeJIMYHHBI.

Kakue unciioBble XapaKTepUCTHKU CIIyYaitHOW BeJIMIMHBI Bbl 3HaeTe? UTo XapaKTepH3yIOT 3TH XapaKTEPUCTHKU ?
Kak ompeznensercs MareMaTMyeckoe OXHJAHWE ClydallHOM BeMYMHBI, KaKOBBI CBOHCTBA MAaTeMaTH4ECKOTO
OXKUIAHUS?
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18.
19.
20.
21.
22.

23.
24.

25.

26.

27.
28.
29.
30.
3l.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

Kak onpezenseTcs: mucniepcus Cily4YaiiHo W BeMuuHbl ? KakoBbl CBOMCTBA JIUCTICP CUM ?

Kaxk onpeestoTest ¥ 9T0 XapaKTepu3yoT KO3 UIHCHT acCMM €TPUH U SKCLIECC PaCTIPEICTICHUS ?

Kak ompenessroTcst KBAaHTIIN B KpUTHISCKIE TOUKH PACTIpEACIICHH 57

Kakoe pacmpenencHne HaspIBacTCsi OWHOMHAJIBGHBIM? YKa)KHUTE OCHOBHBIE UHCJIOBBIE —XApAaKTEPUCTHKH
OMHOM HAJILHOTO pacIIpeIC/ICHHS.

Kakoe pacnpereneHue Ha3biBaetcsi pacnpenesieHreM [lyaccoHa? KakoBbl OCHOBHBIE YHCIOBBIE XapaKTCPUCTHKH
pacnpenesenus [lyaccona?

Yto Takoe mpoCTeHIIIHiA TIOTOK cOObITHIA? Kakomy pacTpeesieHHIO M0 TUHACTCS MPOCTEHIIII OTOK COOBITHI ?
Kakoe pacmpezneneHne HasbIBalOT PaBHOMEPHBIM pacrpenenenueM? YeMmy paHbl IUIOTHOCTh H  (PyHKIHUS
pacmpeeseH s, O CHOBHBIC YHCIOBBIC XapaKTEPUCTHKU PABHOM EPHOTO PaCIpeICIICHIS?

Kakoe pacmpenenenre Ha3pIBalOT HOPMAaJBHBIM pacTpezeieHreM. KakoBa IJIOTHOCTh M OCHOBHBIE YHCJIOBBIE
XapaKTePHUCTAKH HOPMAJIBHOTO 3aKOHA?

Uto Takoe cTaHAapTHas HOpMaslbHas BenmduHa? KakoBa cBiI3b MexkIy (QYHKUMSMH paclpeAesiCHHs NP OU3BOJILHOM
HOPMAJIbHOW BEJMYMHBl W CTaHIAPTHOW HOpMaibHOW BemmuuHbl? Kak cBi3aHa (yHKUMA pacnpeleneHus
CTaHJAPTHON BeNMYUHBI ¢ pyHKImMel Jlarmaca?

Kak omnpeznenseTcs BepOsATHOCTb OTKIOHEHHSI HOpMaJIbHOW CITydalHON BEJIMYMHBI OT MAaTEMaTHIECKOTO OKHMIAHUS
Ha 33J]AHHYIO BeJMUKHY ? B 4eM COCTOHT HMPaBUIIO «TPEX CUIM»?

Yro Ha3bIBAIOT CHCTEMOHN Clyd4aiHbIX BenmuuH (CiydaifHbiM  Bekopom)? Kax ompememstercss  (yHxums
pacmpeiesieHns CHCTEMBI CIlydaliHbIX BEJIMYMH, KAKOBBI €€ CBOMCTBA (TS IBY XM EPHOTIO CJlyYaifHOTO BEKTOpa)?
Kakue ciydaiiHple BEeKTOPBI OTHOCSAT K BEKTOpaM JUCKpETHOTO Turma? Yto Takoe TabimIla COBMECTHOTO
pacmpeiesieHus CHCTEMbI, IMEIOLIEH AUCKPETHOE pacpeesieHue?

Kakue ciygaiiHple BEKTOPHI OTHOCST K BEKTOpaM HEMpephIBHOTO THma? UYTo Takoe IUIOTHOCTH COBMECTHOTO
pacmpesiesieHusl CUCTeMBbl, MMEIOLIEeH HempepbiBHOE pacmpeneneHne? KakoBbl OCHOBHbIE CBOKCTBA IUIOTHOCTH
COBMECTHOTO pacHpeesicHus ?

Kak onpezersieTcst He3aBICHMOCTD CITyJaifHBIX BEMMIUH? UTO TaKOE YCIIOBHBIN 3aKOH pacTpeIeieHIs ?

UYemy paBHBI MATEM ATHYECKOE OXKHIAHUE U JIMCTIEPCHS CYMMBI ¥ IPOU3BEIICHHUS CITy YaliHBIX BEJTMYUH ?

Uro xapakTepu3ytoT KoBapHaIms 1 K03 MIMEHT KOPPEIBIIIUU CITyIaliHbIX BEJIMYMH? YKaKUTE OCHOBHBIC CBOMCTBA
k03 HIIMEHTa KOPP SIS,

Kak oumeHutp BEpOSATHOCTh OTKIOHEHHUS CIy4YailHON BEJIMUMHBI OT MATEMAaTHYECKOTO OKHUJAHUSA C TIOMOUIBIO
HepapeHCTBA YeOpIea?

Cdopmympyiite 3akoH OoJbux ynces YeOblmesa, TeopeMy bepHy .

CdopmymupyiiTe HeHTpabHy 10 TpeaesbHyio Teopemy (LIIIT).

Yto B MaTeMaTHYECKOM CTATUCTHKE TIOHMMAIOT TIOJ Te€HEpaIbHOM COBOKYMHOCTHIO? BBIOOpKOW M3 TeHEpalbHOU
COBOKYTTHOCTH?

Kak ctpoutes cratuctuaeckuii psaa? B xakux ciaydasx mpuMeHseTcs CIpyIMpOBaHHBIA cTaTHCTHUecKuid psa? Kak
ompeeIsieTCs [UTMHA MHTEpBaJIa TPy MM POBAHMS ?

YT0 OLEHWBAET CTATUCTAYCCKUH PSIT OTHOCUTENIBHBIX 4acTOT? [0 THOCTEH YacToT?

Uto WCHONE3YIOT B KAYeCTBe IpadHuecKOd WIITOCTPAIMK CTATUCTHISCKUX psoB? OHEHKOW KaKUX KpPHBBIX
SIBJITIOTCS TIOJTUTOH 9acTOT M THCTOTpaMmMa?

Kakye BeJMMMHBI HCITOJIB3YIOT B KAYECTBE YMCJIOBBIX XapAKTEPUCTHK BRIOOPKH ? KAKOBBI OCHOBHBIE CBOMCTBA ITHX




OneHo4YHbIE Mep Onp HATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUH

XapaKTepUCTHK?

42. Kak ompezenseTcs SMIUpUMecKast Gy HKIHS pacTpeesicHHs? Y KOKHTEe 0CHOBHBIE CBOMCTBA TOH (Y HKIIHH.

43. Yro Takoe oreHka mapametpa? Kakas olieHka Ha3pBaeTcsi HecMelleHHOW? Kakas — cocrostensHo#? Kakas
3¢ pexTrBHOI?

44. Yto TaKkoe AOBEPUTEIBHBIN HHTCPBAI M BEPOSITHOCTH? KaKkoBBI OCHOBHBIE IPHHIMIIEI OCTpoeHus [I1?

45. Kak cTpouTcs JOBEpUTEIbHBIM HMHTEpBal [jid MAaTEeMAaTHYECKOTO OXWIAHUS HOPMAaJbHOW TeHepaJbHOMN
COBOKYITHOCTH ITPY MU3BECTHOM M HEU3BECTHOM O ?

46. Kax cTpouTCst JOBEPHUTEIBHBIN HHTEPBA ISl AUCTIEPCUM HOPMAJBLHOH TEHEPATBHONW COBOKYITHOCTHU IIPH M3BECTHOM
Y HCM3BECTHOM a ?

47. Yto TaKoe CTATHCTHYECKAs THIIOTe3a M CTATHCTUIECKIN KpUTEPHit?

48. Kakue onmmOKi HA3bIBAIOT OMIMOKAMH TIEPBOTO M BTOPOTO POJA MPU MPUMEHEHUH CTATUCTHYECKUX KpuTepres? Kak
OTIPEJICIICTCS] MOIITHOCTD U COCTOSITENIBHOCTh KPUTEPHSL?

49. OnumuTte KpuTEpHii cornacus Y ? [Nupcona mist NPOBEPKU TMIIOTE3bI O 3aKOHE PaCTIpEJeTICHI.

50. Onumure KpUTEPHUH I POBEPKU THIOTE3 O 3HAYCHUN MATEMATHISCKOTO OKUIAHNS HOPMAJIbHOH COBOKY THOCTH.
51. OmumuTe KpUTEPHH JI POBEPKH THITOTE3 O 3HAYSHUH JUCTIEP CHM HOPMaJIbHOH COBOKY IHOCTH.

52. Kakue HCrojb3yl0T KpUTEPUH IS TPOBEPKU THIIOTE3bI O PABEHCTBE JIUCTIEPCHUI JIBY X HOPMAJIbHBIX BEJIMYUH?

53. Kaxue ncnosb3yioT KpUTepun sl IPOBEPKU THNOTE3bI O PABSHCTBE ABY X CPEIHUX HOPM AJIBHBIX BEJINIIH ?

5. MeTtoaunue ckue YKa3aHusi 10 Mpoleype oe HUBAHUS

OueHoYHbIE MepONPUATHS

IIpouenypa npoBeeHNsl OLEHOYHOT 0 MEPONPUSTHSI U HeOOX O/MMble MeTONYeCKHe YKA3aH U5

1.

KonrposnbHast pabora

B cemectpe cTylneHTHI BBIIONHSIOT 2 KOHTPOJBHBIX PabOThL, COJEpKaHUE KOTOPHIX OXBAThIBAE€T BCE Ppa3JIeibl
muctmioinHbl.  Kaxkaomy cTyneHTy BwigaeTcss cBOM BapuaHT. KoHTponbHble paboTBl TPOBOISTCS B YaCH
MPAKTHYECKUX 3aHATHHA. 3a KaXIyI0 KOHTPOJIBHYIO PabOTy MaKCHMAJbHBINA Oalil Oomperensercs B COOTBETICTBHE C
PEUTHHT-TITAHOM JTUC LIUTUTHHBI.

Kpurtepun oneHku 3aianus:

e bayuibl 3a KOHTPOJIBHYIO PabOTy MOIYHYAIOTCs YMHOKEHHEM MaKC MMAJIbHOTO 0aslia, Ipeayc MOTPEHHOTO 3a
HEE B COOTBETCTBUE C PEHTHHT - IUIAHOM, Ha JTOJIFO BEPHO BBIIOIHEHHBIX 33JaHUM.

N3

B cemecpe ctynenTs! BemonustoT 2 MJ13 1o BceM pazenam mporpaMMbl IMCUMIUTAHBL. Y K&KAOTO CTyJISHTa B
rpymme cBoii Bapuant /13, HoMep BapuaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTyJICHTa B CIIMCOYHOM COCTABE
TpyTIIBL

WJ13 BbIIAIOTCS KaX/I0MY CTYAEHTY NEpCOHAIBHO.

Pemenne Ka)x0ro 3a/1aHusi JOJKHO ObITh MOJPOOHBIM, C BKIIOUEHHEM NPOMEKYTOUHBIX PacdEToB, Pacc YK IeHHUH,




OueHoYHbIE MePONPHUATHS

ITpouenypa npoBeeHHs: OLEHOYHOr 0 MEPONPUSATHS H He00X OMMbIe METOANYeCKHe YKA3ZaH U

HOSICHEHHH, C YKa3aHHUEeM KCIIOJIb30BaHHBIX METOMOB 1 (opmyl. 3aJaHKe BBICHUIAETCS OTIENIbHBIM (haiiioM,
ykazpiBaeTcst ®UO, rpynma.

Kpurtepun one HUBaHust
Odopmutenne 3axanust 25% OGamnos
Conepxanne 75% OamioB

W13 cunraetcst 3a4TeHHBIM, ecJid HaOpaHo Oosiee 55% OT MakcMMaITLHOTO 0aslia 3a 3a/IaHue

DK3aMeH.

DOK3aMeH OCYILECTBIICTCS B COOTBETCTBUM € [10/10KE HUEM O IPOBEEHHUU TEKYIIErO KOHTPOIA U
npomesxkyrod Hou arrectatmu TITY Ha sk3amene cTyneHTy BbIaroTCs OMIETHI, BKIIIOYAIOIINE TEOPETHIECKUE

BOIIPOCHI U TIpaKTHUECKUe 3ananus. [IpemogaBarens, mpoBepuB paboTy, B XOJI€ YCTHOM OECEebI CO CTYJCHTOM MOXKET

3a/1aBaTh BOMPOCHI [0 CaMOMy OHJIETy, a TAK)KE JOMOJHUTEIbHBIE BOTIPOCHI 0 TEOPHUH U MpakTike. B utore cTyaeHt

HaOMpaeT UTOTOBBIHA Oasut 3a Sk3aMeH, MakcuManbHO 20 Oansos. OleHka 3a AUCIUILINHY (popMUpYeTCsT KaK HTOTOBast
3a paboTy B CEMECTPE M DK3aMEH B COOTBETCTBYEC C MPHHSTOM MTKATION OICHUBAHUS.

CryneHTsl, He CIaBIINe SK3aMEH B CECCUOHHBIM MEPHO/], MOT'YT MEPECIaTh €ro B MEPHO/IbI JIUKBHAALH
3a/I0J>KEHHOCTEN B COOTBETCTBUE C JEHCTBYIOLIEH MPOLIEAYPOH.

B coorBetcrBuu ¢ npukazamu ot 25.07.2018 r. No58/om OO yTBepKIIeHHM U BBEJICHUH B JICHCTBUE
«CucTeMBbl OIICHUBAa HUSI PE3Y/IbTaTOB 00yueHusI B TOMCKOM TOJIMTEXHUUECKOM YHUBepcurete» u Ne59/ox
OO0 yTBepkKIeHUU U BBEICHUU B JelicTBUE HOBOU peaakiuu «llomoxke HUs 0 POBEIEHUH TEKYLIETO
KOHTPOJIL ¥ IpoMexyTod Hoil attectarmu B TITY » sx3ameH 1o ¢pusuke npoBoaurcs B ycTHOM (opme.
CryneHry BbiaeTcsl SK3aMEHALMOHHBI M OUIIET, Colep Kallluii TEOpeTHIECKHUE BOMPOCHI, KAUECTBEHHbIC U
KOJIMIECTBEHHBIE 3a1a9u. Kaxkawlii Bompoc OwieTa ore HuBaThCs 6amwioMm (Bcero 1o ouiety 20 6asuioB).
DK3aMEH NPOXOUT B YCTHOH (hopme.

CornacHo 1IKajbl Ol HUBAHUSI Pe3yJIbTaTOB

18-20 6am10B (OTJIMYHO) - BCECTOPOHHHUE 3HAHWS, OTIMYHBIE YMEHHS M BIIAICHUE OTLITOM MPAKTHYECKO M JIESTENBHOCTH,
HEeoOX0UMBbIE Pe3yJIbTaThl 00ydeHHS C(hOPM UPOBAHBI;

14-17 6annoB (X0po11I0) - JOCTATOYHO TOJIHOE TIOHIMAHVE TPEMeTa, XOPOIIME 3HAHUS, YMEHUS U OTBIT NP aAKTHI eCKON
IesITeIbHOCTH, He0OX0 MMBIE Pe3yIbTAaThl 00 yUeHHUsI ¢ OPMHUPOBAHE,

11-13 6amnoB (yI0BICTBOPUTEIILHO) - TIpHEMJIEMOE TIOHUMAHKE NPEMETA, YI0BIETBOPUTEIbHBIE 3HAHMS, yMEHUS U
OTIBIT IPAKTUYECKOH JIEATEIBHOCTH, HEO0OX0 UMBIE pe3yIbTaThl 00ydeHHsI C(HOPMHPOBAHB;




OueHoYHbIE MePONPHUATHS

ITpouenypa npoBeeHHs: OLEHOYHOr 0 MEPONPUSATHS H He00X OMMbIe METOANYeCKHe YKA3ZaH U

0-10 6any0B (HEYIOBIIETBOPUTEIH HO) - PE3y IbTATHI OOyUEHHS HE COOTBETCTBYIOT MUHMUMAIILHO JI0CTATOYHBIM
TpeOOBAHUSM .
Pe3ynbTaThl HPOMEXKYTOY HOM aTTeCTalMH O(POPMIIIOTCS BEJOMOCThIO M BHOCATCS B 3a4ETHYIO KHHKKY

o0yJaromerocs.




