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1. Pouab mucuumimubl «Martematuka 4.1» B popMHPOBaHNH KOMIIETEHUIMI BBINYCKHUKA

OnemeHT Cewmecr K Cocrasasiomue pe3y1bTATOB 0CBOCHHA (AeCKPUNITOPbI KOMIIETEHIIMH)
00pa30BaTebH p on
Ol MporpamMMmBbl KOMIIETEHIL H
(ZLI/ICHI/IHJ'II/IHa, i AUMCHOBAHHUE KOMIIETCHIIMHN KOH HauMenoBaunue
MIPaKTHKa,
'MA)
YK(V)-1.B1 Brnaneer onbITOM IpUMEHEHHS 3aKOHOB €CTECTBEHHBIX HAayK U
Crioco0eH OCyIIEeCTBIIATh MOUCK, o
2 MaTeMaTUYeCKUX METOJI0OB W  Mojeled Juis  pelieHus  3ajad
KPUTHYECKUH aHAIN3 ¥ CHHTE3
TEOPETHYECKOr0 ¥ MPUKIIAIHOr0 XapaKkrepa
YK(VY)-1 uH(OpMAaLUH, TIPUMEHSTh
N YK(Y)-1.V1 YMeer pemaTh 3aJjauu TEOPETUIECKOT0 U MPHUKIIAIHOTO XapaKTepa
CHCTEMHBIH MOJIXO] IS PEIICHUS
YK(Y)-1.31 3HaeT 3aKOHBI €CTeCTBEHHBIX HAayK M MaTeMaTUYeCKHe METObI
IIOCTABJICHHBIX 3aJa4
TEOPETHYECKOro Xapakrepa
Maremarnka 4 CrocoOHOCTh YYUTHIBATH Bnapeer anmapaToM MaTeMaTH4eCKOW CTaTUCTUKM [UIsl NPOBEIEHUS
4.1 COBPEMCHHBIC TCHACHIUU PA3BUTHA OHK(y) 1. B4 TCOPECTUYCCKOI0 HCCICAOBAHUA HU MOACIHUPOBAHUA ¢)H3H‘ICCKI/IX n
TEXHUKHU U TEXHOJIOTUH B O6J'IaCTI/I ’ XUMHUYECKUX TMPONHCCCOB U ﬂBHeHHﬁ, a TakKkKe, UIA PpCIICHUA
obecriedeHus1 TeXHOChEpHOU npodecCHOHAIbHBIX 3a/1ay.
OIIK(Y)-1 0e30MacHOCTH, U3MEPUTENHLHON U OTIK(Y)-1.Y4 YMeeT UCTONIb30BaTh BEPOSITHOCTHBIE M CTATUCTHUECKUE METOIBI IS
BBIYMCIIMTENHHON TEXHHUKH, ’ 00pabOTKH TaHHBIX
MH(POPMALMOHHBIX TEXHOJIOIHH B 3HaeT  OCHOBHLIE  ONbEENE o eTo co
o o HacT HOBHBbI 11 JICHU S IIOHATHUA H METOAbI T U
cBoeii mpohecCHoHATEHON OIIK(VY)-1.34 PEACIICHIA, A P
BEPOATHOCTU U MAaTEMAaTU4ECKON CTAaTUCTUKH
JIeATeNIbHOCTH
2. IMoxa3zarteau n METOAbI OLICHUBAHUA
H.rlaanyeMLle pe3yJbTaThl Oﬁy'-leﬂl/lﬂ o THCIHHUIIJIHHE Kon KOHTpOJ’ll/IpyeMOﬁ HanmeHoBanue pasaeaa TMCUHHUIIIMHBL MeToabl OLIEHUBAHUS
Kon HaumeHnoBanue KOMIIETEeHIUH (l/l.l'll/l ee (OIleHO'-lele
4acTH) MeponpusiTHs)
P11 Brageer OCHOBHBIMH MOHATHAMH MW METOIAMHU TEOpHH Crnydaiiasie coobrTrst. CirydaiiHeie BennauHbel 1 | Kontponbnas pabora
BEPOATHOCTEH U MATEMATUYECKON CTATHCTUKH UX CHCTEMBI. 3aKOH GOJIBLINX YMCEl, nas.
YK(VY)-1 npeaenabHbIe TeopeMbl. BEIOOpOUHBIN MeTOx U
OIIK(V)-1 OILICHMBAHKE TTAPaMETPOB. DIIEMEHTHI
KOPPEISIIMOHHO - PETPECCHOHHOTO aHAIN3a.
ITpoBepka CTaTUCTHUECKHUX TMITOTE3
P2 YMeer ucroiap30BaTh BEPOATHOCTHBIC W CTATUCTUICCKHE METOIBI Crnydaiiasie coobiTrs. CirydaifHeie BennauHbl 1 | Kontponbnas pabora
Ui 00pabOTKM JaHHBIX, @ HMEHHO: anreOpy BepOSTHOCTEH WX CUCTEMBI. 3aKOH OONBIIIX YHCEIL, 3.
CIIyJ4alHBIX COOBITHIH, 3aKOHBI pAaCHpeleiCHUs CIyJaifHON VK(Y)-1 npeaenbHBIe TeOpeMbl. BEIOOpOUHBIN METON U
BEJIMYMHBI M UX CHCTEM, 3aKOHBI OONBIINX YHCET W MPEIEIbHbIC OTK(Y)-1 OLICHMBAHKE MTapaMeTPOB. DIEMEHTHI
TEOpPEMBI, BBHIOOPOYHBII METOX ¥ OLEHWBAaHHE IapaMEeTpPOB, KOPPEISILIIOHHO - PETPECCHOHHOTO aHaN3a.
pEeTPecCHOHHBIE MOJENH, IPaBWIA IOCTPOCHHS W IPOBEPKH| [IpoBepka CTaTHCTHUECKHUX THITOTE3
CTaTUCTHYECKHX THIIOTE3




P13 3HaeT akCMOMaTHUYECKOe OIpe/IeiIeHIE BEPOSITHOCTH, OCHOBHbBIE Crnydaiiabie coObrTrst. CirydaifHpie BenIuHBI 1 | KoHTponbHas pabora

TEOPEMBl ~ TEOPHH  BEPOSTHOCTEH,  (QopMymbl  mOTHOU MX CUCTEMBI. 3aKOH OOJBIIIX YHCEIT, 3.
BepoaTHOCTH U baileca, cxeMy mocienoBaTenbHbIX HCIBITAHUN npeeTbHBIC TeOPEMbl. BRIOOPOUHBIN METO U
Bepaymu, dopmyny bepHymim, npuOImKeHHBIE (HOPMYIIBI OILICHHBAaHHE TTAPAMETPOB. DIIEMEHTHI
Myaspa-Jlamraca wu IlyaccoHa, QyHKIUIO pacnpeercHus KOpPPETSALMOHHO - PETPECCUOHHOT0 aHAIM3a.
ClyJallHOM  BeIMYMHBI WU €€  CBOWCTBA.  IUIOTHOCTh [IpoBepka cTaTUCTUYECKUX THUIIOTE3

pacrpenieieHus U ee CBOMCTBA, YHCIIOBBIE XAapaKTEPUCTUKU
CIIy4aWHBIX BEIMYMH W WX CBOWCTBA, OCHOBHBIC 3aKOHEI
pacnpeniesieHus] CiIydaifHbIX BEJNWYMH, 3aKOHBI pachpeaeieHus
CIly4alHBIX BEKTOpOB, HepaBeHcTBa YeObllneBa, NpeAenbHbIC
teopembl YeObimeBa, bepuymnu, Jlsmynosa, Myaspa-Jlamnaca,
BBIOOPOYHBI METON, IMITMPUUYECKHE 3aKOHBI pacrpeselieHus,
SMIIMPUYECKHE  MOMEHTBI,  JOBEPHUTENIbHBI  WHTEpBal,
UHTEPBAJIbHBIC OIICHKU, BBIOOPOUHBIA MAapHBIA KOI(PPHUIIMEHT
KOppeJSILMY, TapHas perpeccusl, MpoBepKa TUIOTE3 O PABEHCTBE
JUCIIEPCU U CPEeJHHUX 3HAYCHHUH HOPMAbHO pacHpeie’IeHHBIX
COBOKYIIHOCTEM, Kpurepuii coryacus Ilupcona.

VK(Y)-1
OIIK(Y)-1

3. IIxkaJja ouneHUBAHUA
[Topsimox opraHu3aly OLIEHUBAHUSL PE3yIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTICNIbHBIM JIOKaJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS PE3yIbTaTOB 00yueHHUsI B TOMCKOM TOJMTEXHUYECKOM yHHBepcuteTe (Cuctema oneHUBaHMA)» (B IEHCTBYIOIIEH pelakivm ).
Hcnonb3yercst GaibHO-pEHTUHIOBasl CUCTEMa OICHUBAHUS pPe3ylbTaToB oOydeHus. MToropas oneHka (TpaJulUMOHHAs WM JUTEpHas) MO BUAAM
yueOHOU nesTenpbHOCTH (m3ydeHue muciuiuimH, YMWPC, HUPC, kypcoBoe NpOEKTHpOBaHME, IPAKTUKH) OMNpEACNIeTCs CYMMOW OaioB IO
pe3ysibTaTaM TEKYIIEro KOHTPOJIS M MPOMEKYTOYHOM arTectanuu (quddepeHIMpOBaHHBIN 3a4eT) (MTOTOBas PEUTHHIOBAas OLEHKA - MakcumyM 100
OaIoB).

PaCHpeI[eJ'ICHI/IC OCHOBHBIX M JOIIOJHHMTCIIBHBIX 0amioB 3a OLCHOYHBIC MCPOIIPHUATHA TCKYLICIO KOHTPOJIA H HpOMC)KYTO‘{HOfI aTTeCTalln
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCIHUITIIIMHBI.

PeKOMeHI[yeMaH mKajaa a1 OTACIBbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOJHOTO M TCKYIICTO KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
3a]aHusL TPaAUIIMOHHOM OlleHKe Onpenesenne oueHKH

90%+100% «OTIIIHO» OtnnyHOE TOHMMAHKE TIPEMETA, BCECTOPOHHUE 3HAHWS, OTIMYHBIC YMEHHUS M BIAJCHUE ONBITOM NPAKTHUECKOM JeATETbHOCTH,
HE00XOIUMBIC Pe3yIbTaThl 00ydeHus chOpMUPOBAHBI, HX KAYECTBO OIICHEHO KOJIMYECTBOM 0aJlIOB, OIM3KIM K MAKCUMAJIHLHOMY

70% - 89% «XoporIo» JlocTaTouHO MOTHOE IOHMMAaHUE IIPEAMETa, XOPOIIHe 3HAHKS, YMEHUS U OTIBIT MPAKTUIECKOH NeITeTbHOCTH, HEOOX OTMMEIEC PE3yIbTATHI
00y4eHnsa copMUpPOBAHBI, KAYECTBO HU OHOTO M3 HUX HE OIICHEHO MUHMMAJIbHBIM KOJTMYECTBOM OaioB

55% - 69% «Y 10BIL.» [IpremneMoe MoOHNMaHKE ITPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHMS, YMEHUS U ONBIT NPAKTHIECKOH ACATEIBHOCTH, HEOOXOTMMBIE PE3YIbTATHI
00ydeHns copMUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OICHEHO MUHIMAIbHBIM KOJTMYECTBOM OalIoB




0% - 54%

«HeynoBu.»

Pe3yn},TaT},1 06yquI/m HC COOTBETCTBYKOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/I$IM

[ITxaJyia Ju1si OLICHOYHBIX MEPOIIPUATHI dK3aMEHA

% BBINOJHEHHS IK3aMeH, CooTBercTBHE
32 aHMIi IK3aMeHa a1 TPAAUIHOHHOIi OlleHKe Onpeneaenne onenkn
90%+100% 18 20 «OtnuyHO» OTnu4HOE MOHUMAaHKE TIPeIMETa, BCECTOPOHHUE 3HAHNA, OTVINYHbIE YMEHUS U BJIaJICHUE ONBITOM NMPAKTUYECKOH esSTeIbHOCTH,
HeoOXOIMMBIE Pe3yJIbTaThl 00yueHus: chOpMHUPOBAHBL, X KAYECTBO OIIEHEHO KOJIIMYECTBOM 0aJuIoB, OJIM3KUM K MAaKCUMAJIbHOMY

70% - 89% 1417 «Xoporuio» JloctaTouHO TIOJTHOE TOHUMAaHUE NPeIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OTIBIT IPAKTUYECKOH IeITeIbHOCTH, HE0OX 0IUMbIe
pe3ynbTaThl 00y4eHHs COPMHUPOBaHbBI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0alliioB

55% - 69% 11+13 «Y 1OBIL.» [Tpuemnemoe TOHUMaHKE MTPEAMETa, YAOBIECTBOPUTENbHBIC 3HAHHS, YMEHUSI U ONBIT IPAKTHYECKON JIEATEINBHOCTH, HEOOX OTMMEbIE
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHUMAJILHBIM KOJIMYECTBOM OallioB

0% - 54% 0+10 «Heynosn.» Pe3ysnbTaThl 00y4eHUsI HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUHBIM TPEOOBAHUIM

4. TlepeyeHb THNOBBIX 3a/IaHUI

OueHOYHBIE MEPONIPUSITHS

l'lpnmepu THIIOBBIX KOHTPOJBHBIX 3aua}|m“l

1. | KonurposasHas pabota

KoHTposbHaA paboTa 1

1. U3 50 xonmeHcatopor 3a Bpems T U3 CTPOs BBIXOIAT 5 KOHAEHCATOPOB. J[IsT KOHTPOJIS BBIOHPAIOT 8 KOHIECHCATOPOB.
Haiitii BeposTHOCTH TOTO, 4TO Cpenu HHUX 3a BpeMs T W3 CTpOs BBIHIET POBHO 1 KOHAEHCATOP, UCIONB3Ys (HOPMYITY
IlyaccoHa u snokanbpHyro Teopemy Jlamaca.

2. Ilpubop cocTOMT M3 OBYX y3J10B @ M D, COGAMHEHHBIX IMOCIENOBATEIBHO B CMBICIE HAJIEKHOCTH, M CTAOWIM3aTOpa
HampspKeHust S, paboTaromero B AByX pexxumax. llpu pabore crabminzatopa B IEpBOM pexume ¢ BeposTHOCThIO 0.7
Ha/Ie)KHOCTh y3i10B P(a) = 0.9, P(b) = 0.95. [Ipu pabore crabunuzaTopa BO BTOPOM peKHME HAIKHOCTh y3i10B P(a) =
0.8, P(b) = 0.9. HaiiT HagexHOCTh IPUOOPA, €CITN Y3JIbI HE3aBUCHMBI.

Axsin x, xe(0,7)
0, x ¢ (0,7)

Tpebyercs Haiitu A, moctpouth rpaduk f(x), Haiitn dyHkIMIO pacnpenenenus F(x) U mMoCcTpouTh ee rpaduk, HAHTH

3. 3amana miotHOCTH pacnpenenenus f(x) cnyuaitnoit Benmuunnbl X: f(x) =

BEPOATHOCTD TTonafaHus Benmuanubl X Ha yaactok oT 0 1o % . Berancaurs M[X].
2

Hoxkazats popmymy [lyaccona.
[TnoTHOCTE pachpeneneHns HeNpephIBHOM cay4aliHoW BemmdrHbL. CBOMCTBA (C JOK-BOM).

o s




OueHo4yHble MEPONIPUATHS

le/lMeplﬂ THIIOBBIX KOHTPOJBbHBIX 32}]3]—[]/[]7[

KoHTposbHaA paboTa 2

|) JaH psn pacnpeneneHus.

Xi 0. 1 2. 3.
ni 10 13 15 12

=

[ocTpouTh rUCTOrpaMmy, MOJIHUIOH;

2. Haiiti Toue4HBIE OLIEHKH MaTeMaTHUECKOr0 OXKHJIAHMUS, TUCIIEPCHUH, CPEAHEKBAIPATUYHOTO OTKIIOHEHH S, ACHMMETPUH U
JKCIIecca;

3. Ilpu yposHue 3HaunmocTu o = 0.05 mpoBeputh rumnore3y o pacnpeneaeHul JaHHON BEIOOPKH [0 HOPMAIEHOMY 3aKOHY;

4. Haiitn nHTEpBaJIbHBIC OLICHKH MaTEMaTHYECKOI'0 OXKUAAHHS, AUCTIEpCUH ¢ HaaexHocThio B = 0.9.

I1) ITo aByM He3aBHCHMBIM BHIGOPKaM 06beMoB Nx = 11 u Ny = 10 HOpMaNbHEIX pacnpenenennii Haiinenst X = 30. u y =

2
28. u Si =08mu Sy = 0.6 . IIpu ypoeHe 3Haunmoct o = 0.05 mnpoBeputs HyneByto rumnorezy Ho: Mx = My mpu

KOHKypHpyromen Hi: mx # my.

W]13.

IIprmMep BapuaHTa MHAVMBUYAIbHBIX 3a0aHUN 1.

1. 3 100 uzpmenuit, cpeu KOTOPBIX MMeeTcsl 4 HeCTaHAAPTHBIX, BRIOPAHBI CITydaifHBIM 00pa3oM 6 M3JeTHii s IPOBEPKH UX
kadgecTBa. OmnpenenuTs BepOATHOCT TOT0, YTO CPEeIN BRIOPAHHBIX 6 M3IemHii OKaXKyTcsl pOoBHO 1 HecTaHZapTHOE U3lIenue,
HCTIONB3YS KJIACCHYECKOe ONpezeneHne BeposTHOCTH, Gopmyny beprymmm, dpopmyny Ilyaccona u JokansHyr0 TeopeMy
Jlanaca

2. Cucrema S cocTOUT U3 TpeX HE3aBUCUMBIX MOACUCTEM Sq, Spu Sc. HemcnpaBHOCTH XOTs OBI OTHOM MOACHCTEMEI BEZIET K
HEHCIPaBHOCTH BCEH CUCTEMBI (ITOACHCTEMBI COSANHEHBI ToceoBaTenbHO). [loncucrema Sp cocTosT U3 IBYX
HE3aBUCHUMBIX IyOnmupyromux 6iokoB bk (kK = 1,2) (cxema mapaiienbHOro moacoeAnHEeH s OI0KOB B TIOJICHCTEMAX).

b1

_)‘a — — C >

b,

HaiiTn HaIeXKHOCTh CHCTEMBI — BEPOATHOCTB TOTO, YTO CHCTEMA OY/IET UCTIPABHA B TEUCHUH HEKOTOPOTO BPEMEHH, €CITH
M3BECTHBI Hae)kHOCTH O10KoB P(a) = 0.95, P(bk) = 0.9, P(c) = 0.99.




le/lMprI THIIOBBIX KOHTPOJBbHBIX 32}]3]—[]/[]7[

OueHo4yHble MEPONIPUATHS

3.
MOXECT pa60TaT}, HE3aBUCUMO OT JAPYToro B TPEX pa3HbIX pEKUMaAX. BepOﬂTHOCTL HACTYIUICHUSA TIEPBOIro peKUMa 01,

Z[aHa CUCTEMA U3 IOBYX OJIOKOB a u b, COCAMHCHHBIX MapaJluICJIbHO B CMBICJIIC HAJIC)KHOCTH. Ka)K,HLIﬁ 13 IBYyX OJI0KOB

Broporo 0.3 . HanexxHocTh paboTh! epBoro 0yioka B 1 — M, 2 — M, 3 — M pexkxumax paBHa cootBerctBenHo 0.9; 0.8; 085 .
HanexxHocts paboTsl BToporo 6moka B 1 — M, 2 — M, 3 — M pexxumax paBHa coorBerctBeHHo 0.9; 0.95; 0.8 . Haiitn

Ha/Ie)KHOCTb CHCTEMBI, €CITH OJIOKH HE3aBUCHUMBI.
4. lepenaercs 5 cooOennit mo kanay csazu. Kaxxaoe coobmienue ¢ BeposiTHOCThIO P = 0.3 He3aBUCHMO OT APYrux

HCKaXacTCs. CHy‘IaﬁHaH BEJIMUMHA X — YHCIIO HE HCKAKEHHBIX COO6HIeHI/II7L HOCTpOI/ITB €€ 3aKOHBI pacupeacICHusI, nxX
rpa(bmm, HAWNTH ee YUCJIOBEIE XapaKTCPUCTUKH. Haiitu BEPOATHOCTH TOI'O, UTO 6y}:[eT HCKaK€HO HC MCHEC IBYX

COOOIICHUH.
5. 3ajaHa wIoTHOCTH pacnpeaenenus f(x) cnyuaiiHoit BenuuuHbl X:
s 2
o) = Asin“x, xe(0,7x) '
0, x ¢ (0, 7)

Tpebyercs HaiiTh K03 dunUeHT A, TOCTPOUTH TpadHK IUIOTHOCTH pactpeneieHus f(x), Haiiti QyHKIHIO pacnpeaeneHns

F(x) u noctpouth ee rpaduk, HAHTH BEPOATHOCTH MOMamaHus BeauunHbl X Ha ydactok oT O 1o 7 . Haiiti umciioBbie
4

XapaKTEPUCTUKU CIy4allHON BEJIMYUHBI X.

[Ipumep BapwaHTa MHAWBUAYAIbHBIX 3aJIaHUN 2.

ITo Be1OOpKE 00BeMa N = 100 mocTpoeH psia pacipeneaeHus:

-1.0 -0.5 0.0 0.5 1.0 15
0.16 | 0.12 | 0.08 | 0.06

Xi -2.0 -1.5
0.06 0.11 0.19 0.22

pi

Hocmpoums  2ucmocpammy, nOAUOH U IMAUPUHECKYIO (YHKYyUlo pacnpedenenus. Haiimu moueunvie oyeHKu
MaAmemMamu4ecko20 0ACUOaHUs, OUCNEPCUU, CPEOHEKEAOPAMUUHO20 OMKIOHEHUS, ACUMMEmPUY U IKCYeccd.

2. Hatimu OosepumenbHuili UHmMepa8ai Heu3geCmHo20 MamemMamuiecko20 OHCUOAHUS HOPMATbHOU CIYYAliHOU 8eauyuHbl X,
3Hasn 0osepumenvryro eepossmuocmov = 0.99 , obvem gvioopru N = 20, svib6opounyto cpeonioro X =200, ecau 1) o = 10,

2)s = 10..
3. Tlo pe3ysabraTaM dKCIIEpUMEHTA TONy4eHa Tabiuia HaOMIICHU CHCTeMBbI CitydaiHbix Benuuut (X, Y):

X




OueHo4yHble MEPONIPUATHS

le/lMprI THIIOBBIX KOHTPOJBbHBIX 32}]3]—[]/[]7[

-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

Oyenump danmnyio mampuyy pacnpeoenenus (X, Y) na pezpeccuto 6uooe f(X) = i+ fox u f(X) = L+ fox + Bax2.

[lo nBymM OonbIIMM HE3aBUCHMBIM BBIOOpKaM 00beMOB Nx =42 w Ny = 58 HOpMaJbHBIX paclpeAeieHUl HaiilleHbI
BBIOOPOYHBIE 3HAYCHNAMM MaTeMaThieckux oxkunannii X = 120 u y = 130. lucniepcuu ussecthsl D, = 24 u Dy =20.

Ipu yposne 3naunmoctu o = 0.05 mposeputs HyneByro rumotesy Ho: Mx = My npu koHKypupyrorei 1) Hi: mx # my,

2) Hi: mx < mv.

X 10 HOPM@JIBHOMY 3aKOHY, €CJIH 3aJaHO Nk IONaJaHUH

noxuHTepBai £ = (ak, bk ):

£

10 =15

15 +20

20 =25

25 =30

30 =35

Nk

15

20

35

18

12

. Ilo xpurepwuto Iupcona npu yposre 3nauumoctdt o = 0.01 mpoBepuTh rUmnoTe3y o pacrnpee’eHu  CiIydaifHoi BenYHHBI
BBIOOPOYHBIX 3HAYCHHUN Ciy4ailHOM BemuuuHBl X B

9K3aMCH

Ilepeyenb BOMIPOCOB, OTBETHI HA KOTOPHIC JAIOT BO3MOKHOCTh CTYACHTY HNPOJAEMOHCTPUPOBATH, 4

OpenoaaBaTC/Jai0 ONCHUTH CTCIICHDb YCBOCHHUS TCOPECTHYCCKUX M

3HAaKOMCTBa

aKTUYECKUX 3HAHWUN HaA

OBHC

1. UYro B Teopuu BepOATHOCTEH MOHMMAIOT MOA coObITHeM? Kakoe coObITHE HA3BIBAIOT MOCTOBEepHBIM? Kakoe —

HEBO3MOKHBIM?

2. Kaxkwue omepannu onpeseneHsl Hal cOOBTHAMI? KakoBEI CBOICTBA ATHX omeparuii?
3. CdopmynupyiiTe cTaTUCTUYECKOE, KIACCHIECKOE, TEOMETPUUECKOE OMpENeNICHNs] BEPOSITHOCTH. B Kakux ciydasx

WCTIONB3YIOTCSI 3TH ONpeENeSICHHs ?
4. CdopmynupyiTe OCHOBHBIC aKCHOMBI TEOPUH BEPOSITHOCTEH.
5.  YKaxuTe OCHOBHEIC CBOWCTBA BEPOSTHOCTH.
6. Uro Takoe ycimoBHas BEpOSITHOCTE? Kak ompenensercst 3aBUCHMOCTh M HE3aBUCHMOCTH COOBITHIA?
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.

217.

28.

29.

30.

31.

Uemy paBHBI BEpOSITHOCTH CYMMBI 1 TIPOU3BENICHNST COOBITHIA ?

B kakux cimydasix 1y pacdera BepoITHOCTEH puMeHsieTcs: GopMyIIbl TOTHON BeposTHOCTH u baiieca?

Uro Takoe cxema ucnbiTaHui beprymm?

B kakux cimydasix Jiis pacdera BEpOsSTHOCTEH MPUMEHSIOTCs opmyibl beprymmu. Myaspa-Jlamnaca, [Tyaccona?
Uro Takoe ciy4aiiHas BennunHa? YTo Ha3bIBAaIOT 3aKOHOM PaCIIpeeIeHUs! CITyJailHOW BETMYMHBI ?

Kakasi cimyuaiiHas BennunHa Ha3bIBAETCS JMCKPETHOW ClydaiHON BennumHON? UTo Takoe psa pacrnpeneneHus
JCKPETHOM CITydaifHOW BETMYUHBI ?

Haiite ompeneneHue (QYHKIUU pPACHpPEACICHUS CIy4alHOW BETUYMHBI. KaKOBBI OCHOBHBIC CBOMCTBAa (DYHKITUH
pacrpenelieHus CIyJaifHOW BeTMYHHBI ?

Kakass ciywaiiHass BeMMYMHA HA3bIBAeTCS HENPEPBIBHOM ciydyailHOM BenmumuuHOW? UTO Takoe IUIOTHOCTH
pacrpeeieHus] HePEePbIBHOW CITyJaiiHON BETUUUHBI?

KakoBbI OCHOBHBIE CBOWCTBA INIOTHOCTH M (DYHKIMH PACIIPE/IETICHUS] HENPEPBIBHOM CITydaifHOW BETMYHHBIL.

Kakue ymcinoBble XapaKTepUCTUKH CITydaiiHOW BeTMUUHbI Bl 3HaeTe? UTo XapakTepu3yrOT 3TH XapaKTEPUCTHKU ?
Kak ompenensercs maTeMaTHUeCKOE OXHIAHHE CIy4ailHOM BeIMYMHBI, KAKOBBl CBOWCTBA MaTEeMaTH4ECKOrO
OXKHJIaHUS?

Kak ompenernsercst qucnepcus ciydaiHoN BeaudnHbl? KakoBbI CBOMCTBA JUCIICPCHH ?

Kak onpenensitorcst 1 4To XapakTepu3yoT KO3(Q(UIIMEHT aCUMMETPHH U SKCIIECC PACTIPEACIICHHS ?

Kak omnpenenstoTcs KBaHTHIN M KPUTHUECKUE TOUKU PaCIIpPEAEIeHHs?

Kakoe pacmpeneneHne Has3bIBaeTcsi OMHOMUANBHBIM? YKaXHT€ OCHOBHBIE YHCIOBBIE XapaKTEPHCTUKH
OMHOMHAIIBHOI'O PACIIPECICHUS.

Kakoe pacnpenenenue Has3biBaeTcst pacrpeneneHueM Ilyaccona? KakoBbl OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKU
pacnpenenenus [lyaccona?

UYro Takoe nmpocTeimii motok coobiTuii? KakoMy pacrnpeesieHuIo MOYUHSIIETCs TPOCTEHINHI MTOTOK COOBITHIA?
Kakoe pacnpeneneHre Ha3bIBalOT pPaBHOMEPHBIM pacmpeneneHueM? UYemy paHbl IUIOTHOCTH W (YHKIUA
pacripesienieHHs, OCHOBHBIE YHCIIOBbIE XaPAKTEPUCTHKH PABHOMEPHOI'O pacIpe/iesieHHs ?

Kakoe pacmpezeneHre Ha3blBalOT HOPMAJIBHBIM paciipeneneHreM. KakoBa IIOTHOCTh M OCHOBHBIE YHCIIOBBIC
XapaKTEPUCTUKU HOPMAIILHOTO 3aKOHA?

Yro Takoe craHAapTHAs HOpMajbHas BeanunHa? KakoBa cBs3b MeXIy QyHKIMAMHU pacnpeneieHus IPOU3BOIBLHOM
HOPMAJIbHOW BENIMYMHBI W CTAaHAAPTHOW HOpMaibHOM BenmuuHbI? Kak cBs3aHa (QYHKIUS —pacmupeneieHus
CTaH/apTHO# BennuuHbl ¢ GpyHkimeit Jlamaca?

Kak onpenensieTcss BEpOATHOCTb OTKJIOHEHUSI HOPMAJIbHOW CIy4ailHOM BEIMYMHBI OT MAaT€MaTHYECKOIO OKUIAHUS
Ha 3aJ]aHHYIO BEJTMIHHY? B 4eM COCTOHT MPaBHUIIO «TPEX CUTM»?

Uro Ha3plBAIOT CHCTEMOM chydaliHbix BenuuuH (ciaydailHeiM  BekTopom)? Kak onpenensercs GyHKIms
pacIipeseeHs CUCTEMBbI CITyJaifHbIX BETMYNH, KAKOBBI €€ CBOMCTBA (IJIs1 IBYXMEPHOT'O CITyJaifHOr 0 BEKTOpa)?
Kakne cnydaiiHple BEKTOpBI OTHOCAT K BEKTOpaM JHUCKpEeTHOro tuma? Yrto Takoe Tabnwiia COBMECTHOTO
pacIipeaeneHus CHCTEMbI, UMEIOIIEH ANCKPETHOE pachpeneneHne?

Kakne cmydaiiHple BEKTOpPBI OTHOCSAT K BEKTOpaM HENpephIBHOTO Tuma? UTo Takoe IUIOTHOCTH COBMECTHOTO
pacripesieNnieHlss CHCTEMBI, MMEIONIeH HempepbIBHOE pacmpesneneHne? KakoBbl OCHOBHbBIE CBOMCTBA IUIOTHOCTH
COBMECTHOTO pachpeneeHus ?

Kak onpenensiercsi HE3aBUCHUMOCTh CITYYalHBIX BeMUIUH? UTO TaKoe YCIOBHBINM 3aKOH paclpeeNIeHus ?
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32. Yemy paBHBI MaTEMaTHUECKOE OXKUJIAHNE U IUCTIEPCHSI CyMMBI M TIPON3BE/ICHNS CITyYaifHBIX BEJIMYMH?

33. Yto XapakTepu3yloT KoBapHalus U KO3 OUIIMEHT KOPPENSIIUY CITyIaifHBIX BETMUUH? Y Ka)KUTE OCHOBHBIE CBOICTBA
K03 dHUIMEHTa KOPPETSLIUH.

34. Kak OIEHHUTh BEpOSTHOCTh OTKIOHEHHS CIy4ailHOH BENIWYMHBI OT MAaTeMaTHYECKOr0 OXKHIAHHS C TIOMOIIBIO
HepaBeHCTBa YeOblena?

35. Cdopmynmupyiite 3akoH Oonbinux uucen YeObimeBa, TeopeMy bepHymm.

36. Cdopmynupyiite HieHTpaIbHYIO NpeeibHyo Teopemy (LIIIT).

37. Uro B MaTeMaTHYECKON CTATHCTHUKE TMOHMMAIOT MO TeHEPATbHOW COBOKYIMHOCTHIO? BBIOOpKOW W3 TeHepalbHOM
COBOKYITHOCTH?

38. Kak crpouTtcst ctatuctuueckuid psan? B kakux cirydasix NPUMEHSIETCS] CrPYIITUPOBAaHHbIA cTaTucTuaeckuid psin? Kak
onpezeNseTcs JJIMHa NHTepBajia IPYIIUPOBAHUS ?

39. YTto OnjeHUBAET CTATUCTUYECKHUN PsiZi OTHOCHTENBHBIX YacToT? IlnoTHoCTei YyacToT?

40. Yro uCHonp3ylOT B KayecTBe TpauuecKodl WILTIOCTpAIMM CTaTUCTUUECKHX psioB? OLEHKOH KaknX KpPUBBIX
SIBJISIFOTCSI TIOJIMTOH YacTOT U TUCTOrpamMma’?

41. Kakue BeNWYMHBI UCMIOIB3YIOT B KAUECTBE YHCIOBBIX XapaKTEPUCTUK BBIOOPKH? KakoBbl OCHOBHBIE CBOWCTBA ATHUX
XapaKTePUCTUK?

42. Kak ompezensercs sMIupuueckas GyHKIMs pacrpeieneHus? Y KakuTe OCHOBHBIE CBOMCTBA ATOW (YHKIIMH.

43. Uro Ttakoe omeHka mapameTrpa? Kakas omneHka Ha3wsiBaeTcsi HecMmemieHHoW? Kakas — cocrostenpHoi? Kakas
3¢ PeKTUBHOI?

44, Yrto Takoe JOBEPUTENbHBIN UHTEPBAI B BEpOITHOCTH? KakoBbI OCHOBHBIE MPUHIUIBI TocTpoeHus JI?

45, Kak crpoutTcs MOBEpPUTENbHBIM MHTEpBAal U1 MAaTEMAaTHYECKOr0 OXXUAAHUS HOPMAallbHOM TIeHepabHON
COBOKYITHOCTH MPH M3BECTHOM U HEM3BECTHOM O ?

46. Kak crpouTcs 10OBEpUTENbHBIN HHTEPBA ISl AUCTIEPCUM HOPMAaIbHON I'eHEepabHOM COBOKYITHOCTH MPU H3BECTHOM
Y HeU3BeCTHOM a ?

47. Yto Takoe CTaTHCTUYECKas TUIIOTe3a U CTATUCTHYECKUI KpUTepHii?

48. Kakue ommOK{ Ha3bIBAIOT OMIMOKaMHU IEPBOTO M BTOPOTO poja MpH MPUMEHEHUH CTaTHUCTHUECKuX Kputepuen? Kak
OIpeAENAeTCs MOIHOCTb U COCTOSATEIBHOCTh KPUTEpPHs ?

. 2
49. Onmmmre kputepuii cornacust ¥~ [lupcona amst MpoBepKH TMIOTE3BI O 3aKOHE PACIPEICTICHUSL.

50. OnummmTe KPpUTEPHH AJIsl TPOBEPKH TMIIOTE3 O 3HAYEHNH MAaTEMAaTHYECKOTO OXKHUIAHUSI HOPMAIbHON COBOKYITHOCTH.
51. OnummTe KpUTEPHH AJISl TPOBEPKH TMIIOTE3 O 3HAYEHUH AUCTIEPCHH HOPMAJIbHON COBOKYITHOCTH.

52. Kakne ncronb3yroT KpUTEPUH VI IPOBEPKHU THITOTE3bI O PABEHCTBE AUCIEPCHI JBYX HOPMAIbHBIX BEIUYNH?

53. Kakne ncnonb3yroT KpUTEPUH ISl IPOBEPKH THITOTE3BI O PABEHCTBE ABYX CPETHUX HOPMAJIBHBIX BEINUNH?

5. MeTtoanueckue yKa3aHus 1o npouejaype oieHuBaHUs

O1eHOYHBbIe MEPONIPUSATHUS Ipoueaypa npoBeieHUsI OLEHOYHOT0 MEPONPUSATHS M HEOOXOIMMbIe METOIHYECKHE YKA3AHUS

1. KOHTpOHBHaﬂ paGOTa B CEMCCTPC CTYACHTBI BBIMNOJIHAIOT 2 KOHTPOJIBHBIX pa60TBI, COACPKaHNUC KOTOPBIX OXBATHIBACT BCC Pa3aciibl
JUCHUIIIMHBI. Ka)K,I[OMy CTYACHTY BbIAACTCA CBOH BapHaHT. KOHTpOJ'IBHLIC pa6OTBI IMPOBOIATCS B  YaChl
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MPAKTUYECKUX 3aHATUH. 32 KAyl KOHTPOJBHYIO PabOTy MaKCUMAaNbHBIM 0ajul ONMpEeNseTcss B COOTBETCTBHE C
PEUTHUHT-ILUIAaHOM JTUCLMILIMHBL

Kputepnu oneHku 3a1aHus:

e bansl 32 KOHTPONBHYIO pabOTY MOIY4aIOTCS YMHOKEHHEM MaKCHUMAJIbHOrO 0aia, MpeaycMOTPEHHOTO 3a
Hee B COOTBETCTBHE C PEHTHHT - IUIAHOM, Ha JIOJI0 BEPHO BBHIMTOJTHEHHBIX 3a/IaHUM.

N3 B cemectpe cryaenTsl BeinoiaHsoT 2 MJI3 no Bcem pasaenam nporpaMMbl IUCIHUILUIMHBL Y Ka)I0ro CTyIeHTa B
rpymie cBoi BapuanT M/[3, Homep BapruaHTa COOTBETCTBYET MOPSIIKOBOMY HOMEPY CTYACHTA B CIIICOYHOM COCTaBe
TPYIIIIEL.
W13 BBIIAIOTCS KQKIOMY CTYIEHTY MEPCOHATBHO.
Pemenme xaxaoro 3agaHus JOJDKHO OBITH MOAPOOHBIM, C BKIIFOUEHHUEM IIPOMEKYTOTHBIX pacu€ToB, PacCyXIACHUH,
MOSICHEHHIA, ¢ YKa3aHHEM MCIIOIb30BAHHBIX METOM0B U (hopMyIl. 3aJlaHNE BBICHLIACTCS OTIEIBHBIM (haitiioM,
ykasbiBaetcss ®UO, rpynma.
Kpurtepuu oueHuBanus
Odopmirenne 3amanus 25% OamioB
Conepxanne 75% 6GamioB
W3 cunrtaercs 3auTeHHBIM, eciii HaOpaHo Oomnee 55% oT MakcMManpHOrO Oaliya 3a 3aJaHue

SK3aMEH DKk3aMeH OCYILECTBIAECTCS B COOTBETCTBUM C [lojiokeHHEM O MpPOBEACHUU TEKYIIEro KOHTPOJIS H

npoMexxyrouHoit arrectauuu TITY Ha Jlud. 3auere cTymeHTy BBIAAIOTCS OWIICTHI, BKITIOYAONINE TEOPETUICCKHE
BOITPOCHI U TIpaKTHYecKHe 3a1aHus. [IpenogaBaTenb, MpoBepuB paboTy, B X0/e YCTHON Oecel CO CTYyJCHTOM MOYKET
3aJ1aBaTh BOIIPOCHI IT0 CAMOMY OMJIETY, a TaK)Ke JONOJTHUTEIbHBIE BOIPOCH TI0 TEOPUH U MPAKTHKe. B urore cryneHt
HaOupaer utoroBeid Oamn 3a Jud. 3ager, makcumanbHo 20 GamtoB. OneHKa 3a MUCHHIUINHY (OPMHUpPYETCS Kak
UTOroBas 3a pabory B cemectpe u Jud. 3a4er B COOTBETCTBUE C MPHHATOH MIKAION OLICHHBAHUSL.

Crynmentsl, He cnmaBmme Jlud. 3a4eT B CECCHOHHBIM IEPHON, MOTYT IepecaaTb €ro B IEPHOIbl JIMKBHIAINH
3aJI0JKEHHOCTEM B COOTBETCTBUE C IEUCTBYIOLIEH IPOLEAYPOH.

B cootBerctBumu ¢ mpukazamu ot 25.07.2018 1. Ne58/om OO0 yTBep)kKIEeHWH U BBEICHHH B JICHCTBUE
«CHcTeMbl OIICHUBAHMS PE3yAbTAaTOB 00y4deHHs] B TOMCKOM MOJUTEXHUYECKOM YHHBepcutTeTe» U Ne59/on
OO0 yTBepkIEHWHW W BBEJICHUU B JelicTBUE HOBOHW penakuuu «[lonokeHHs O TPOBEACHUU TEKYIIETO
KOHTPOJIsL M TpoMeXyTouHO arrectaiuu B TIIY» /lud. 3auet npoBoauTCs B yCTHOU hopme
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CornacHo HIKabl OLIEHUBAHUA PE3YIbTATOB

18-20 6ammoB (OTJII/I‘{HO) - BCECTOPOHHHE 3HAHUS, OTIMYHbIC YMEHHS U BJIAJCHHE ONBITOM IPAKTUYECKOHN AESATENBHOCTH,
HEeo0XO0JUMBIE Pe3yNbTaThl 00yueHUs c(hOPMHUPOBAHBI;

14-17 GannoB (Xopomlo) - JOCTaTOYHO IIOJHOE MOHMMAaHHUE IPeIMeTa, XOpOIIME 3HAHUS, YMEHHMS M OIBIT MpPaKTH4ecKOH
JeATENbHOCTH, HeOOXOlUMBbIE PE3YIbTaThl 00yueHUs ChOPMUPOBAHEL;

11-13 Gammos (yl[OBJIeTBOpI/ITeJIBHO) - IIpueMJICMOC IOHMMAaHHUC MIPEAMETA, YAOBJICTBOPUTCIbHBIC 3HAHUA, YMCHHUS H
OIBIT IPAKTHYECKOH JeATEeNbHOCTH, HEOOXOAUMBIE PE3YJIbTaThl 00YueHUS CHOPMUPOBAHBI;

0-10 oGayos (Hey)IOBHeTBOpI/ITeJIBHO) - pe3ynbTaThl OOY4YEeHHA HE COOTBETICTBYIOT MMHHMMAJIBHO JOCTATOYHBIM
TpeOOBaHUIM.

PCBYJ'II)TaTI)I HpOMC)KyTO‘IHOfI aTTrecrainuu 0(1)OpMJ'DHOTC$I B€AOMOCTBIO M BHOCATCA B 3a4YCTHYIO KHHIKKY

o0ydJaronierocs.




