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1. Pouab qucuuninebl «Matematuka 4.1» B (popMHPOBAHNU KOMIIETEHIH BHIMYCKHUKA:

JileMeHT . Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (eCKPHITOPBI
oﬁpa30BaTe.m>H0ii I/IH}IHKaTOpbl JAOCTHIKEHU S KOMIIETEHIIHH KOMHeTeHHI/ll/l)
MPOrpamMMsbI I HaumenoBanune
porp CeMech KOMIIETEHIIUH HaunmeHoBanmne HHAUKaTOpa
(AMcuMIIINHA, KOMIIeTeHINH Ko HEAIKaTODa OCTHIKEHIS Ko HaumenoBanue
npakTuka, FTHA) AL P A w
Criocoben YK(V)-1.1B1 Brageer OmBITOM TIpEMEHEHHS
OCYIIECTBIIATH 3aKOHOB C€CTECTBCHHBIX HAYK U
TTOUCK, MAaTEMAaTHYECKUX  METOJOB U
KPUTHYCCKHIA MojeNnell g pelieHus 3aaad
aHaJIU3 U CUHTE3 TEOPETUYECKOTO U MPHUKIATHOTO
MaremaTrka 4 VK(Y)-1 HHpOpMALUH, HLYK(Y)-11 AHanu3upyer 3a7a4y, BeIIACISS xXapakrepa
4.1 MPUMEHSTD ) ' ee 6a30BbIE COCTABIIAIONINE YK(Y)-1.1V1 Ymeer pemartb 3a1a4u
CUCTEMHBIN TEOPETUYECKOTO U MPHUKIATHOTO
TTOJTXOT JIJISt xapakrepa
pemeHus 3HaeT 3aKOHBI  E€CTECTBEHHBIX
MIOCTABJIEHHBIX YK(V)-1.131 HayK ¥ MaTeMaTHYECKHE METOJBI
3ama4 TEOPETHIECKOTO XapaKTepa
C 5 Bianeer arnmapaToM
mocoOeH N
MaTeMaTHYECKON CTATUCTUKH IS
MPUMEHSTD
o P MIPOBEICHUS TEOPETHIECKOTO
HJaMEHTaJIbH
yHI WCCIIeIOBAaHUS W MOJICIMPOBAHUS
bIC HAHHA, OIIK(Y)-1.2B1 ¢u3MUecKnX M XMUMHYECKHX
MOJTy4YEHHBIE B [IpumensieT MaTeMaTHIECKHIA /OIIK(Y)-2.2B1 IPOIeccoB ¥ ABNEHUH, 2 TaKe
obnactu amnmapar TEOPHH BEPOSTHOCTEH s ’ pemeHI/Is;
MaTeMAaTHYCCKU U MaTeMaTU4eCKOi
OnK)-1 X ¥ (Wim) H.OMK(Y)-12./ CTaTUCTUKU B UHKEHEPHOHI HPOGECCHORALHBIX Jaa
N.OMIIK(Y)-2.2. P VYmeer HCITIOJIB30BAaTh
€CTECTBCHHBIX JIESITeIbHOCTH OTTK(Y)-1.2Y 1 BepOSTHOCTHBIS "
HayK, U ’
I/ICHOJ‘I};3’OBaTB /OTIK(Y)-2.2V1 CTATUCTUYECKUE  METOHBl A
X B 00pabOTKH JaHHBIX
IpodeccHoHATE 3HaeT OCHOBHBIC OIIPE/ICIICHHUS,
HOit OIIK(Y)-1.231 MOHATHUS U METO/BI TEOPHH
/OTIK(VY)-2.231 BEPOSITHOCTH U MaTEMaTHUUECKON
JeSITeIbHOCTH

CTaTUCTHUKH




2.

IToxa3zaren U MeTOAbI OLICHUBAHUA

Il1anupyeMble pe3yIbTaThl 00yYEHHS 10 TUCHHILINHE

Ko unaukaropa

HaunmenoBanue pa3aea TMHCHUITHHBI

MeToabl OLIEHHBAHUS

Kon HaumenoBanue JOCTHKEHUS (OLeHOYHBbIE MePONPHUSATHS)
KOHTPOJIMpPYeMoii
KOMIIETCHITUHA
(WJIH ee YacTH)

P/l Brnaneer 1.Cry4aiiaple coObITHS KontpobHas pa6oTa
OCHOBHBIMH NOHATUSAMH U METOAAaMHU TEOPHUH BEPOSATHOCTEH U 2.CryuaifHple BeTMuMHEL U UX cucTemsl | A3
MaTeMaTU4ECKON CTATUCTUKU H.YK(Y)- 3.3axoH OONBIINX YHCeN, IpeeIbHbIe

1.1N.0OIIK(Y)-
TEOPEMBI.

I:EIZOI/_IK v)- 4.BrIOOPOYHBIN METOMI U OIICHUBaHUC
napameTpoB

2.2 5.051eMEeHTB! KOPPEISILIMOHHO -
PErpecCUOHHOr0 aHaIu3a
6.[IpoBepka CTAaTHCTHYCCKUX THITOTE3

P2 VYmeer 1.Cny4aiiHbIe COOBITHS KoutponbHuas pabora
HCIOJIb30BaTh BEPOATHOCTHBIE U CTATUCTHYECKUE METOBI JIS 2.CnyyaiiHple BenMuuHb! U UX cuctempl | A3
00pabOTKU JaHHBIX, @ IMEHHO: areOpy BepOSTHOCTEH H.YK(Y)- 3.3akoH OOJIBIINX YHCeN, MpeeNbHbIE
CITy4alHBIX COOBITUI, 3aKOHBI PaCIIPEeIICHUs CITydaiiHON 1.1M.OTIK(Y)- TEOPEMBI.

BEJTMYUHBI U UX CHCTEM, 3aKOHBI OOJIBIINX YHCEI U MPEIeIbHbIC 1.2.7 4.BrI60POYHBIN METOA U OIICHUBAaHUE

TEOpeMbl, BHIOOPOYHBIN METO/1 U OLIEHUBaHKE TapaMeTPOB, H.OTIK(Y)- apamMeTpoB

perpeccuoHHBIE MOIEIH, IIPABUIIA TOCTPOCHUS U IPOBEPKHU 2.2 5.27eMeHTBI KOPPETSIIUOHHO -

CTaTUCTHYECKUX THUIIOTE3 PErpecCMOHHOr0 aHajau3a
6.[IpoBepka CTAaTHCTHYECKUX TUIIOTE3

PI3 3Haer 1.Cny4aiiHpIe COOBITHS KoutponbHas padora
AKCHOMAaTHYECKOE  OIpENEJIeHHE BEPOSTHOCTH, OCHOBHBIE 2.CryyaiiHple BeTMuMHb! U UX cucTembl | A3
TEOpEeMBl ~ TEOPHUH  BEPOSTHOCTEH,  (HOPMYIBl  ITOJHOM 3.3aKkoH OONBIINX YHCEN, IpeIcTbHBIC
BeposITHOCTH U baiieca, cxeMy mociieqoBaTeabHbIX UCIBITAHUN TEOPEMBI.

Bepaymmn, dopmyny bepHymm, mpuOmmkeHHBIE (OPMYIBI 4.BBIOOPOYHBIN METOM U OIICHUBaHUC
Myaspa-Jlammaca wu Ilyaccona, ¢yHkuuoo pacnpeaeneHus N.VK(Y)-1.1 rnapaMeTpoB

CIy4allHO  BEJIMYUHBI X €e  CBOWCTBAa.  IUIOTHOCTb WLOTTK(Y)- 5.27eMeHTBI KOPPESIIMOHHO -
pacTipefiesieus 1 ee CBOHCTBA, HMCNOBbIE XAPaKTEPUCTHKH | 4 o PETrpecCHOHHOTO aHaN3a

Cy4aliHbIX BENMIMH M WX CBOHCTBA, OCHOBHbIE 3KOHEI | by v)- 6.ITpoBepka CTaTUCTHYECKUX TUIIOTE3
pacrpeneseHus CIyHaiHbIX BENMUHH, 3aKOHBI PACTIPEACTCHUS | o o

CIIyJaliHBIX BEKTOpPOB, HepaBeHCTBa YeOblmieBa, MperenbHBIC
teopembl YeOblneBa, bepuyium, Jlsmynosa, Myaspa-Jlamiaca,
BBIOOPOUYHBII METOM, IMITMPUYECKHE 3aKOHBI PacHpe/esIeHHs,
SMIMPUUYECKUE  MOMEHTBI,  JOBEPHUTENBHBIH  HHTEpBAll,
WHTEPBaIbHBIE OLICHKH, BHIOOPOYHBIA MapHBIH KOI(PHHUIUEHT
KOppeJsiUY, NapHasi perpeccusi, IpoBepKa r'UNoTe3 O PABEHCTBE




JUCTIEpCUl U CpPeTHUX 3HAYEHUH HOPMAJIBHO pacIpeAereHHBIX
COBOKYNHOCTEH, Kputepuii cornacus [lupcona.

3. IlIkaJja oueHUBAHUA

ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyYEHHUS B YHUBEPCUTETE PErJIaMEHTUPYETCS! OTAEIbHBIM JIOKAIBHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHMBaHUS pe3yabTaToB 00ydeHus: B ToMCKOM monuTexHndeckoM yHuBepcutere (Cucrema OleHHUBaHUSA)» (B ACHCTBYIOUICH peIaKIum).
Hcnonb3yercst OambHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3yiabTaToB oOyueHus. VToroBas oleHKa (TpaAMLIMOHHAs W JIMTEpHas) MO BHUAAM
yaeOHoi nesitenbHOCTH (M3ydenue aucuuiuindH, YWPC, HUPC, kxypcoBoe NpOEKTUPOBAHHE, MPAKTHKH) OMpEIesieTcs CyMMOW OalioB IIO
pe3yiabTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHOI arTectaiuu (quddepeHurpoBanHblil 3aueT) (UTOroBas peHTHHIOBas oleHKa - Makcumym 100

0aioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIOJHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYHIECIO KOHTPOJIA H HpOMG)KyTO‘-IHOfI arTeCcraniuun
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTI/IHF-HHaHOM JAUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa aj1sd OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOIHEHHUS CooTBercTBHE
. OnpenesieHue OLEHKH
3aJJaHuA TPAAUIMOHHOU OLICHKE
90%+100% «OTIUIHO» OTIM4HOE TOHMMaHKE MpeaAMeTa, BCeCTOPOHHHE 3HAHMSA, OTIIMYHbIE YMEHUS U BJIaJIEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEOoOXOAMMBIE PE3yNIbTAaThl 00yUeHHs ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0ajuIoB, OM3KUM K MAaKCUMAJILHOMY
70% - 89% «XoporIo» JlocTaTo4HO OJIHOE TIOHUMAaHHUE MPEIMETa, XOPOILUE 3HAHNUSI, YMEHHS U OIBIT IIPAKTUYECKOM JIeSITeIbHOCTH, HEOOXO0IMMbIE PE3YJIbTaThI
00ydeHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OIEHEHO MUHUMAJIbHBIM KOJMYECTBOM OAIIOB
55% - 69% «Y OBIL» [TpuemneMoe oOHMMaHUE MTPEAMETA, YAOBIECTBOPUTEIIbHBIE 3HAHHS, YMEHUS U ONBIT MPAKTHYECKOH AEATEIHHOCTH, HEOOXOIUMBIE PE3YIbTaThI
00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aJljIoB
0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAIILHO JJOCTATOYHBIM TPEOOBaHHUSIM
IIIxana 1ys OLICHOYHBIX MEPONPUATHM DK3aMEHA
% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
. , Omnpejesienue oneHKH
3aJaHUM JK3aMECHa oa TPaAHLMOHHOH OLICHKE
90%+100% 18 +20 «OTnUIHO» OTnu4HOE NOHUMAaHKE IPeAMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUSI U BIaJ€HUE ONBITOM MPAaKTUYECKOH AesTeIbHOCTH,
HEoOXOAMMBIE Pe3yNIbTAaThl 00yUeHHs cPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJINYECTBOM 0alioB, OIM3KUM K MAaKCHMAJIbHOMY
70% - 89% 14+17 «XopormIo» JlocTaTo4HO TOJIHOE TOHUMAHHUE NPeIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HE0OX0IMMBbIe
pe3ynbTaThl 00y4eHHs CPOPMUPOBAHBI, KAUECTBO HU OJITHOTO M3 HUX HE OIIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0ajlIoB
55% - 69% 11+13 «Y IOBIL» [Mpuemiemoe MOHNMaHKUE TPEAMETA, YIOBICTBOPUTEIBGHBIEC 3HAHHS, YMEHHS U OIIBIT IPAKTHIECKOH AeITENbHOCTH, HEOOXOANMBIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLEHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIlJIOB
0% - 54% 0+10 «Heynosn.» PesynbTarel 00yueHUs1 HE COOTBETCTBYIOT MUHUMAIIBHO JIOCTATOYHBIM TPEOOBAHUSIM




4, TlepeyeHb TUNOBBIX 3aaHUI

OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1.

KonTponbnas pabora

4.

|) [JaH psin pacupenenesus.

KoHTponbHasa pabora 1

N3 50 xoumeHcaTopoB 3a Bpems T U3 CTPOs BBIXOJAAT 5 KOHAEHCATOPOB. J[Jii KOHTPOJS BHIOMPAIOT 8 KOHIEHCATOPOB.
HaliTi BEpOATHOCTH TOrO, YTO CPEXM HUX 3a BpeMs T M3 CTPOsA BHIMZET POBHO 1 KOHAEHCATOP, UCHONB3YS (HOPMYIy
ITyaccona u oKanbHyro TeopeMy Jlamaca.

ITpuGop COCTOMT M3 JABYX Y3JIOB @ M D, COENMHEHHBIX IOCIENOBATENLHO B CMBICIE HAAEKHOCTH, M CTabMIM3aTOpa
HanpsbKeHus S, paboTAaloLIEro B IBYX pexuMax. Ilpu paboTe cTrabuim3aTopa B MEPBOM PEXUME C BEpOATHOCTHIO 0.7
HaeKHOCTD y3710B P(a) = 0.9, P(b) = 0.95. IIpu paGote crabuiusaropa BO BTOPOM PEKHUME HAIEKHOCTH y3710B P(a) =
0.8, P(b) = 0.9. HaiiTu Hamie:)KHOCTH IPHOOPA, €CITH Y3IIbI HE3ABUCHMBI.

Axsinx, X e (0,7)
0, x & (0,7)

Tpebyercs Haiitn A, moctpouth rpaduk f(x), Haiitn ¢yHkiuo pacnpenenenus F(x) u moctpouts ee rpaduk, HalTH

3ajaHa mI0THOCTH pacnpeaeneHus f(x) cnydaitnoi Bennunuel X: f(x) =

BEPOSATHOCTH Momafanust BemudauHbl X Ha ygacTok ot 0 mo 72 . Beraucnuts M[X].
2

JHoxkasats Gpopmyiy [lyaccona.
[I10THOCTP pacipenencHust HeNpEphIBHOM cy4aifHo# BennduHbL. CBOMCTBA (C JOK-BOM).

KoHTponbHas pabota 2

Xi 0. 1. 2. 3.
n; 10 13 15 12

IMoctpouTts rucrorpaMmy, HOJIUIOH;

Haiit TO9eyHBIE OIICHKH MaTeMaTHIECKOT0 OKUIAHNS, TUCTIEPCHH, CPETHEKBAIPATHIHOTO OTKJIOHEHHS, ACHMMETPHH U
JKCIIeCcca;

[Tpu yposre 3naunmoctu o = 0.05 mpoBepuTh rumnore3y o pacrnpeeaeHuH JaHHOH BEIOOPKH 10 HOPMaJIbHOMY 33aKOHY;




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

4. Haiitu uHTEpBAJbHBIC OLICHKA MaTEMATHYECKOTO OXKUAAHHS, UCTIEPCUH ¢ HajiexHocThio B = 0.9.

I1) [To AByM He3aBHCHMbIM BHIGOpPKaM 00beMOB Ny = 11 1 Ny = 10 HOpMasbHBIX pacnpenenenuii Haitnensr X = 30. u )_/ =

2 2
28.u S, =08u Sy = 0.6 . [Ipu yposHe 3naunmoct o = 0.05 mnpoBeputs HyneByio rumoresy Hp: My = My mpu

KOHKypHpyromei Hy: my # my.

U3,

TIpumep BapmaHTa MHINBUAYAIBHBIX 3aaHuid 1.

1. 13 100 uznenuii, cpequ KOTOPHIX HMeeTcs 4 HeCTaHAapPTHBIX, BRIOPAHBI CITydaifHBIM 00pa3oM 6 M3memwii Uil IPOBEPKH UX
kayecTBa. ONpenenuTh BEPOSITHOCTh TOT0, YTO CPEIU BHIOPAHHBIX 6 M3/IEHiA OKaXKyTCs pOBHO 1 HecTaHAapTHOE U3/IEIuE,
HCIIONB3Ysl KIACCHYECKOe OMpeeicHre BepOosSTHOCTH, opmyny beprysuiu, dpopmyny [lyaccoHa U JOKalIbHYIO TeOpeMy
Jlannaca

2. Cucrema S COCTOMT U3 TPEX HE3aBHCUMBIX MOJCUCTEM S, , Spu S;. HercnpaBHOCTD XOTs OBbI OJJHOM MOJACUCTEMBI BEJICT K
HEHUCTIPABHOCTH BCEil CUCTEMBI (IIOJICHCTEMBI COSIMHEHBI MOCeoBaTeabHO). [loacuctemMa Sy COCTOAT U3 IBYX
HE3aBHCUMBIX Iyonupyromux 6mokoB by, (K = 1,2) (cxema napauiesibHOTo [oCOSIUHEHHS OJIOKOB B MIOJICUCTEMAX).

bs

b,

HaliTi HafIe)KHOCTh CHCTEMBI — BEPOATHOCTH TOIO, YTO CHCTEMA OyJIET UCIPaBHA B TEUEHUH HEKOTOPOTO BPEMEHH, €CIIH
u3BeCTHBI HaaexHocT 010koB P(a) = 0.95, P(by) = 0.9, P(¢) = 0.99.

3. Jlana cucrema u3 JIBYX OJIOKOB @ W b, COETMHEHHBIX MAapaUIEIbHO B CMBICIIE HAaASKHOCTH. Kakblid U3 IBYyX OJOKOB
MOXeT paboTaTh HE3aBUCHMO OT JPYTOro B TPEX pa3HbIX pexuUMax. BeposTHocTh HacTymuieHus: nepBoro pexnma 0.1,
Broporo 0.3 . HanexxHocTs paboThl nepBoro 0j0ka B 1 — M, 2 — M, 3 — M pexxumax paBHa cootBerctBeHno 0.9; 0.8; 085 .
HanexHocTs paboTsl BTOporo 6moka B 1 — M, 2 — M, 3 — M pexxumax pasHa coorBerctBenno 0.9; 0.95; 0.8 . Haiitu
HaJIe)KHOCTh CHCTEMBI, €CIIH OJIOKH HE3aBUCUMBI,

4. Ilepenaercs 5 cooOmennii mo kaHaiy cBsa3u. Kaxmoe coobmienune ¢ BeposiTHocThio P = 0.3 HE3aBUCUMO OT APYTHX
nckaxaercs. CiydaifHas BenmuanHa X — 9HCIIO HE HCKaKEHHBIX cooO0Imenuil. [TocTponTs ee 3aKoHBI pacipeneneHus, X
rpaduKu, HAlTH ee YUCIIOBbIe XapaKTepUCTHKH. HalTH BEpOATHOCTH TOTO, YTO OyJeT NCKaKEHO HE MEHEe JIBYX
cooOmmeHn .

5. 3ajana WIoTHOCTH pacmpenenenus f(x) ciyyaiiHoi BeaumauHbl X:




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Asin®x, X
fo) = S , e (0, 7) ’
0, x & (0, )
Tpebyercst HAWTH K0P UIHEHT A, TOCTPOUTH Tpaduk IOTHOCTH pacnpeaencuus f(x), Haliti dyHKuMIO pacnpeneaeHus

F(x) " MOCTPOUTH €€ rpa(bmc, HalTU BEPOATHOCTDL MOMagaHUs BCJINYHUHDBL X nHa Y4aCTOK OT 0 a0 1 . Halitu uncnoBbie

4

XapaKTEPUCTHKU CIIy4ailHOM BETUYUHBI X.

IIpuMep BapuaHTa MHIUBUIYAIBHBIX 3aJaHUM 2.

1. TIlo Bebopke o6bpema N = 100 mocTpoeH psia pacipeaeeHus :

Xi -2.0 -1.5 -1.0 -05 0.0 0.5 1.0 1.5
pi | 0.06 0.11 0.19 0.22 0.16 | 0.12 | 0.08 | 0.06

Iocmpoums  2ucmoepammy, HOAUSOH U IMAUPUHECKYIO @YHKyuio pacnpeoenenus.. Haiuimu moueunvie oyenku
MAMEMAMUYECKO20 0HCUOAHUS, OUCNEPCUU, CPEOHEKBAOPAMUUHO20 OMKIOHEHUS, ACUMMEMPUU U IKCYECCd.

2. Haiimu Oogepumenvhblil UHMEPEAl HEU3BECMHO20 MAMEMAMUYECKO20 OHCUOAHUS HOPMATLHOU CAYYAUHOU Seauyunbl X,

3Has dosepumenvuyro seposimuocms B = 0.99 , o6vem gpibopru N = 20, svibopounyio cpeonoro x =200, ecau 1) o = 10,
2)s=10..

3. Ilo pe3synpraTtaM 3KCIEPUMEHTA MMOJTyYeHa Tabuna HabIoAeHNI CHCTEMBI Cily4ailHbIX BenmmyuH (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




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Oyenump dannyio mampuyy pacnpedenenusn (X, Y) na peepeccuio 6uoos f(x) = Bt fox u f(X) = i+ fox + Sox’.

4. Tlo mBym OOnpmIMM HE3aBHUCHMBIM BBIOOpPKaM 00BEeMOB Ny =42 u Ny = 58 HOpManbHBIX paclpenesieHNi HalJeHBI
BBIOOPOYHBIE 3HAYECHUAMM MaTeMaTthueckux oxunannid X = 120 u y = 130. ucnepenn ussectusl D, =24 u Dy= 20.

IMpu yposHe 3Haunmoctu o = 0.05 mposepuTs HyneByro rumotesy Ho: My = My npu koHKypupyromei 1) Hi: my # my,
2) Hi: myx <my.

5. Ilo xputepmto [Tupcona npu yposHe 3HaunMocTH o = 0.01 mpoBepuTh rumoTe3y o pacnpeneIeHNN CITydaiHOW BETUINHbI

X 10 HOPMAaJbHOMY 3aKOHY, €CIHM 3aJaHO Ny ToNajaHuil

BEIOOPOYHBIX 3HAYCHWH CIy9aliHOW BeIWYMHBI X B

nouHTepBan 2 = (ay, by ):

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

DK3aMeH

w

RHBooo~No A

13.

14.

15.
16.

0.
1.
12.

Hepequb 9K3aMCHAIIMOHHBIX BOIIPOCOB
Uro B Teopuu BEpOSTHOCTEH MOHMMAKOT moj coObitHeM? Kakoe coObiTHe HasbiBarOT aocToBepHbIM? Kakoe —
HEBO3MOYKHBIM?
Kakue onepanuu onpeneneHsl Haj coObITusIMU? KakoBbl CBOICTBA 3THX omneparui?
ChopmynupyiTe CTaTUCTHYECKOE, KIACCHYECKOE, TE€OMETPUUIECKOE OINpEeIesICHUs] BEPOSITHOCTH. B Kakux ciydasx
UCIIOJIB3YIOTCS 3T ONPENEIICHUS ?
CdopmynupyiiTe OCHOBHBIE aKCHOMBI TEOPUU BEPOSATHOCTEH.
YkaxxuTe OCHOBHBIE CBOMCTBA BEPOSTHOCTH.
UYro Takoe yciaoBHas BeposATHOCTH? Kak onpezensieTcst 3aBUCHMOCTD U HE3aBUCUMOCTh COOBITHI?
Uemy paBHBI BEPOSITHOCTH CYMMBI U TIPOU3BEICHHSI COOBITHIA?
B kakux ciydasx aist pacdyera BEpOSITHOCTEH MpuMeHseTcs GopMyJIbl TOJHOM BeposTHocTH H baiteca?
Uro Takoe cxeMa ucIbsITaHuid beprymm?
B kakux ciydasx jist pacuera BeposiTHOCTeH npuMensitoTes popmyisl bepryium. Myaspa-Jlannaca, [Tyaccona?
Yro Takoe ciyyaiiHas BennurHa? UTO HAa3bIBAIOT 3aKOHOM PACIIPEICICHUS CITy4aifHOW BETHYHHBI?
Kakasi ciyuaifHas BenuunMHa Ha3bIBAETCS AMCKPETHOH cllydallHOW BennuuHON? UYTo Takoe psi pacrpelelieHus
JUCKPETHOMN CIyIaiiHOW BEJIMYMHBI?
Jaiite ompeneneHre (GyHKIUH paclpeaeieHus] CIy4aiHOW BeTuduHbI. KakoBbl OCHOBHBIE CBOMCTBA ()YHKIIUH
pacrpeneneHus CiIyqaiiHOW BETMIHHBI?
Kakast cnyuaiiHasi BeJMYMHA Ha3bIBACTCS HENPEPHIBHOM ciydailHOH BenmuuuHo#i? YTO Takoe IUIOTHOCTh
pacIipeieneHus HellpepbIBHOM CITy4aiiHOM BEITMYNHBI?
KakoBbI OCHOBHBIE CBOMCTBA INIOTHOCTH M (DYHKIIMH pacTIpeielICHNs] HENPEPhIBHON CTy4aitHOW BEJIMUUHBI.
Kakue ynciioBble XapakTepUCTUKH CilydaiiHOW Ben4urHbI Bbl 3HaeTe? YTo XapakTepH3yIOT 3TH XapaKTEPUCTHKU ?
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17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

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

39.
40.

Kax ompenensercss MaTeMaTH4ecKoe OKUAAHUE CIyd4allHONM BEIMUYMHBI, KAaKOBBl CBOMCTBA MaTEeMaTHYECKOrO
OXKHMJaHUS?

Kaxk onpenensercs aucnepcus ciaydaiiHoi BenmuuuHbl? KakoBbI CBOKCTBA TUCTIEPCUH?

Kak onpezenstoTest 1 4To XapakTepu3yroT KOd(GGHUIMEHT aCUMMETPHN B DKCLIECC PacIpeiesICHHs ?

Kak onpezenstoTcst KBaHTWIN U KPUTHYECKHUE TOYKHU PacIpeeIeHHs ?

Kakoe pacmpenenenne HaspiBaeTCss OWHOMHANbHBIM?  YKa)KUT€ OCHOBHBIE YHCJIOBBIE XapaKTEPUCTHKU
OMHOMHAIBHOTO pacTpeeICHUs.

Kakoe pacnpenenenue HaspiBaeTcst pactpeneneHueM Ilyaccona? KakoBbI OCHOBHBIC YHCIIOBBIE XapAKTEPHUCTHUKU
pacupenenenus [lyaccona?

Uro Takoe mpocTedmmii MOTOK coOrITHii? Kakomy pacmpeneeHuro Mo TIHHASTCS IPOCTSHIIII TOTOK COOBITHH?
Kakoe pacnpeneneHne Ha3bIBAlOT paBHOMEPHBIM pacmpenencHueM? UYemy paHbl IUIOTHOCTH W (pyHKIMS
pacIipeneneHus, OCHOBHbIE YNCIIOBBIE XapaKTEPUCTHKH PABHOMEPHOTO PACIIPEICIICHNS ?

Kakoe pacmpeneneHne Ha3bIBalOT HOpPMaJbHBIM pacipenesneHneM. KakoBa MIOTHOCTP M OCHOBHBIE YHCIIOBBIC
XapaKTEepPUCTUKU HOPMAJIBHOI'O 3aKOHA?

Uro Takoe craHmapTHas HoOpMajbHas BennunHa? KakoBa cBsi3b MexAy QYHKLUMSIMU pacupeseieHus IIPOU3BOJIbHON
HOPMaJbHOW BENMYMHBI W CTaHAAPTHOW HOpPMaibHOW BennunHbI? Kak cBs3aHa (yHKIUS pacrpeneneHus
CTaHIapTHOH BenuuuHbI ¢ pyHKImei Jlamiaca?

Kak onpenensiercs BepOSTHOCTh OTKJIOHEHUS HOPMAaJIbHOM CIy4alHONW BENMYMHBI OT MAaTEMaTHYECKOTO OXHJIaHUA
Ha 33J]aHHYIO BEIMYHHY? B 4eM COCTOUT MPaBUIO «TPEX CUTM»?

Uro Ha3bIBAIOT CHCTEMOIl cnydaifHeIX BennmuuH (ciaydaidHeiM BekTopoM)? Kak onpenensercs ¢(yHKIHSA
pacIipesienieHus CUCTEMBI CITyJaiHbIX BEJIMUMH, KAKOBBI €€ CBOMCTBA (IJIs1 IBYXMEPHOTO CIy4aifHOTO BEKTOpa)?
Kakne ciydaiiHble BEKTOpBI OTHOCAT K BEKTOpaM IHMCKpeTHOro tuma? Yrto Takoe Tabnuia COBMECTHOTO
pacIipeseneHus CHCTEMBI, IMEIOIIeH AUCKPETHOE pacipeesieHne?

Kakune ciydaiiHple BEKTOpPBHI OTHOCSAT K BEKTOpaM HempepblBHOro Tuma? YTo Takoe IUIOTHOCTH COBMECTHOTO
pacripeienieHlss CHCTEMbl, MMEIOLIel HenpepbiBHOE pacrpejeneHne? KakoBbl OCHOBHBIE CBOMCTBA IUIOTHOCTH
COBMECTHOTO paclpe/iesieHHs?

Kak onpeiensieTcs He3aBUCUMOCTb CITy4ailHbIX BEJIMUMH? UTO TaKoe YCIIOBHBIN 3aKOH paclpe/ieneH s ?

Uemy paBHBI MaTeMaTH4YECKOE OXKUAAHHE U JUCIEPCHsI CYMMBI U TPOM3BECHUS CITyYaiHbIX BEIUYHH ?

UYro xapakTepU3yoT KOBapHaLus U KOIGPHUIUESHT KOPPEISILIUH CITyYaiHbIX BEINYNH? YKaXKUTEe OCHOBHBIE CBONCTBA
KOX(pHUIHEHTA KOPPEIAIHH.

Kak oueHuTb BEpOSTHOCTb OTKIOHEHMs CIIydallHOH BEIMYMHBI OT MAaTEMaTHYECKOTO OXKHUAAHHUS C IOMOIIBIO
HepaBeHCTBa YeObIeBa?

Cdhopmynupyiite 3aKkoH Oonbnmx gyucen YeOwimesa, Teopemy bepHymim.

ChopmynupyiiTe HeHTpanbHYIO MpeaeibHyo Teopemy (LIIIT).

Uro B MareMaTHYECKOH CTaTHCTHKE MOHUMAIOT I10J] Te€HEPalbHONH COBOKYITHOCTBIO? BBIOOpKOW M3 reHepaibHOMH
COBOKYITHOCTH?

Kak cTpouTtcs craructuueckuii psin? B kakux ciyyasx IpUMEHSETCs CrpyNITHUPOBaHHbIN cTatucTuueckuid pag? Kak
OIIpeAeNIAeTCs AJIMHA NHTEPBaja IPYIIUPOBAHUS?

UYro olLleHMBAET CTATUCTHYECKUI PsiJi OTHOCUTEbHBIX YacToT? [lnoTHOCTEH YyacToT?

Uro HCHOJB3YIOT B KadyecTBe Tpa)MuecKoil WIUIIOCTpPAIMU CTATHCTHYECKHX PsioB? OLEHKOH KakuX KPHBBIX




OueHouHbIe MEPONPHATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

SIBJISIFOTCS] ITOJIMT'OH YacTOT U TUCTOTpamMma’?

41. Kakne BeJMYMHBI UCTIONB3YIOT B KAYECTBE YMCIOBBIX XapaKTEPUCTUK BHIOOPKH? KakoBBI OCHOBHBIE CBOWCTBA 3THX
XapaKTEepUCTUK?

42. Kak ompenensercs sMIupuueckas GyHKIHS pacrpeaeneHns? YKakuTe OCHOBHBIE CBOMCTBA 3TOH (pyHKINH.

43. Yro Ttakoe oneHka mnapamerpa? Kakas oneHka HasbiBaeTcs HecMmelneHHo#? Kakas — cocrosrtenbHo#? Kakas
3¢ G eKTHBHOI?

44. Yto Takoe TOBEPUTEIHHBIN HHTEPBAI U BEpOATHOCTH? KakoBBI OCHOBHBIC MPUHIHUIIE IOCTpoeHus JJ1?

45. Kak cTpouTCS MJOBEpUTENBHBIA WHTEPBANT ISl MaTEeMAaTHYeCKOTO OXKHAAHUS HOPMAIBHOW TIeHepalbHOU
COBOKYITHOCTH IPY U3BECTHOM U HEM3BECTHOM O ?

46. Kak cTpouTcs JOBEpUTEIbHBIH HHTEPBAI AJIsl TUCTIEPCUH HOPMAJIbHOW T'eHepabHOM COBOKYITHOCTH IPH M3BECTHOM
Y Heu3BecTHOM a ?

47. Yro Takoe CTaTUCTHUUYECKAS TUIIOTE3a M CTATUCTHYCCKUN KPUTEPHIL?

48. Kakue ommOKM Ha3bIBAIOT OIIMOKAaMU [IEPBOIO U BTOPOTO PoJia NP MPUMEHEHHH CTaTHCTHYECKHX KpuTepueB? Kak
OIIPEAEIAETCS MOIIHOCTD U COCTOSTEIBHOCTh KPUTEPHS?

. 2
49. Onwmmmre kputepuii cornacust )~ [IupcoHa amst MpOBEPKH TMITOTE3BI O 3aKOHE PACIPEICIICHHS.

50. OnuimTe KPUTEPUH AJIsl IPOBEPKH TMIIOTE3 O 3HAYEHHH MAaTEMaTHYECKOTO OXKMJaHUSI HOPMAJIBbHOW COBOKYITHOCTH.
51. OmnumuTe KpUTEpUH VI IPOBEPKU THIIOTE3 O 3HAYEHUH TUCTIEPCUU HOPMaJIbHOM COBOKYITHOCTH.

52. Kakue ucronb3yloT KpUTEPUH JUIsl TIPOBEPKU THUIIOTE3bI O PABEHCTBE AUCIEPCHUI IBYX HOPMaJIbHBIX BETUUUH?

53. Kakue ncronb3yioT KpUTEPUH VIS IPOBEPKHU THITOTE3BI O PABCHCTBE ABYX CPEIHUX HOPMAIBHBIX BEJIMUUH?

5. Mertoanueckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHo4HbIE MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U He00X0AMMbIe METOAMYCCKHE YKAZAHUS

1.

KonTtponbHas pabora

B cemecTpe CTYACHTHI BBINOJHSIOT 2 KOHTPOJBHBIX PAOOThI, COAEPIKAHHUE KOTOPBIX OXBAaTBIBACT BCE pa3/Ielibl
JUCHMILIMHBL.  Kax oMy CTyneHTy BbiZaeTcs cBOH BapuaHT. KOHTpoJibHBIE paOOTBhl MPOBOAATCA B  YaChl
MIPAKTUYECKUX 3aHATHUH. 32 KKAYI0 KOHTPOJIHHYIO padOTy MaKCHMAJBHBIN Oalll OmMpeAenseTcss B COOTBETCTBUE C
PEUTUHI-IIJIAHOM TUCLUILIIUHBL.

Kputepun oneHku 3aianus:

. bamel 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCd YMHOXCHUCM MAKCUMAJIbHOT'O 6aJ'IJ'Ia, npeaAyCMOTPCHHOrI'O 3a
HEC B COOTBCTCTBUEC C peﬁTHHF- IJIaHOM, Ha OOJIF0 BEPHO BBINTOJTHCHHBIX SaHaHHP‘I.

nas3

B cemectpe cTyaenTs! BeinoHsoT 2 MJ13 mo BceM paszeniam IporpaMMbl IUCIUILUIMHBL Y Ka)KI0TrO CTYACHTa B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET IOPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTAaBE
TrpyIbL.
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Hpoueuypa NMPOBEACHNUS OLICHOYHOI'0 MEPONPUATHA W Heo0X0AMMbIe METOTHYECKUE YKa3aHus

WJI3 BBIAAIOTCS KOKAOMY CTYACHTY IEPCOHAIBHO.

Pemenne kaxa0ro 3aanust J0JHKHO OBITh MOIPOOHBIM, C BKIIFOUCHUEM IPOMEKYTOUHBIX PACu€TOB, pacCyKICHHUH,
HOSICHEHU, C YKa3aHUEM HCIIOJIb30BAHHBIX METOOB U (hopMyJl. 3aJaHUE BBICBUIACTCS OTACIBHBIM (aitiom,
ykasbiBaetcss PO, rpynma.

Kputepum oneHuBaHus

Odopminenue 3aganus 25% Oamion

Conepxanue 75% OannoB

W3 cunraeTcs 3auTeHHBIM, €CIM HaOpaHo Oosee 55% oT MakcUMabHOIO Oasia 3a 3aJaHue

DK3aMeH

DK3aMeH OCYLIECTBISETCA B COOTBETCTBUH ¢ [10105keHNEM O IPOBEIEHUH TEKYILEr0 KOHTPOJIS U
npomexxyrouyHon arrectauuu TIIY Ha sk3ameHe cTyeHTY BBIIalOTCS OUIIETHI, BKIIOYAIOLINE TEOPETHUECKHIE
BOIIPOCHI U NpaKTHYecKue 3a1auus. [IpenosaBarens, IpoBepuB paboTy, B X0J€ YCTHOH Oecebl CO CTYICHTOM MOXKET
3a/1aBaTh BOIIPOCHI II0 CAMOMY OHMIIETY, a TAK)Ke JOTOIHUTENIbHbIE BOIIPOCHI II0 TEOPHUU U NPaKTHKe. B ntore cryneHt
HabMpaeT UTOroBbIN OasI 3a 9K3aMeH, MakcuMaabHO 20 6amtoB. OLeHKa 3a TUCHUILINHY (OPMHUpPYETCs KaK HTOroBast
3a paboTy B CEMECTpPE U SK3aMEH B COOTBETCTBUE C IIPUHATOHN IIKAION OIICHHUBAHUS.

CTy,Z[eHTBI, HEC CIaBIIMEC 5K3aMCH B CECCHUOHHBIN Mepuoa, MOTyT MEPECAATh €TI0 B IICPUOALI TUKBUAAIUN
3aJI0JDKEHHOCTEN B COOTBETCTBHUE C AEUCTBYIOIIEH ITPOLIEypOi.

B cootBercTBuu ¢ mpukazamu oT 25.07.2018 r. Ne58/ox OO0 yTBep>KIEHUH U BBEJIEHUU B JICHCTBUE
«CucreMbl OLICHUBAHUS PE3YNIHTATOB 00yueHUst B TOMCKOM MOJUTEXHUYECKOM YHUBEpcuteTe» U Ne59/o1
OO0 yTBep>KIeHUH U BBEJIEHUU B JielicTBUE HOBOU penakuuu «IlonoxeHus o MpoBeACHUH TEKYILETO
KOHTPOJIS ¥ TPOMEXYTOUHOU arrectanuu B TITY» sk3ameH mpoBOIUTCS B YCTHOU opMme.

CornacHo mIKanbl OLIEHUBAHUS PE3yJIbTaTOB

18-20 GammoB (OTJ'II/I'-IHO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIIAZCHUE ONBITOM NIPAKTUUYECKOU AESTEIbHOCTH,
HEOOXOIUMBIE pe3yIbTaThl 00yueHHs C(HOPMHUPOBAHEL,

14-17 6annoB (X0po1I0) - JOCTATOYHO MOJTHOE MIOHUMAHHE MIPEMETa, XOPOIINe 3HAHHUS, YMEHHS 1 OIBIT IPaKTHYECKOM
JesITeIbHOCTH, HEOOXOAMMBIE PE3yNbTaThl 00y4eHus chopMHUPOBaHEI;

11-13 GannoB (yAOBIETBOPUTEIBHO) - TipHeMsIeMO€ IOHUMAHKE MPEIMETA, Y IOBIETBOPUTEIBHBIE 3HAHUS, yMEHHS U
OTIBIT MPAKTUYECKOHN JIESITEEHOCTH, HEOOXOMMBIE Pe3YIbTaThl 00y4eHHs CPOPMUPOBAHEI;

0-10 6anoB (HEYTOBIETBOPUTENBHO) - Pe3yIbTaThl 00Y4EHHs HE COOTBETCTBYIOT MUHUMAIBHO IOCTATOUHBIM
TpeOOBAHUSM.




OueHoYHbIe MeponpusTHS Hpoueuypa NMPOBEACHNUS OLICHOYHOI'0 MEPONPUATHA W Heo0X0AMMbIe METOTHYECKUE YKa3aHus

Pe3ysbTaThl MPOMEKYTOYHOM aTTeCTalul 0QOPMIISIOTCS BEOMOCTBIO U BHOCSATCS B 3a4ETHYIO KHIDKKY
o0yuJaromerocs.




