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1. Poasb gucuunimubl «MaTeMaTHYeCKHEe METOAbI AHAJIN3Aa reo(PUM3NYeCKUX JAHHBIX» B (POPMUPOBAHMU KOMIIETEHUMH BbINYCKHUKA:

JuteMenT PesyibraTe CocTraBJsiiolme pe3y/ibTaToB 0CBOeHHs (1eCKPUIITOPbI KOMIIETEHIHiT)
o0pa3oBaTe/IbHOM Ko,
I1)1 0rpaMMbI Cemec KOMneTé[Hmm A oemon
porp P KOMIIETEeHIIUH (00) 11 Ko HaumeHnoBanue
(amcuumInHA, a
npaktuka, 'HA)
Maremaruueckue 8 NCK(Y)-2.1 P1 TICK(Y) HaBblkamu pacyera XapakTepUCTHK BEKTOPHBIX 0JI€H (IIOTOK, IUPKYJISALMS BEKTOpa) 110 UX
METObI aHAJIN3a 2 1Bl AQHATUTHYECKUM BBIPKCHUSIM
reo(pU3NIECKUX
TICK(Y)-
AQHHBIX 21 ](3 2) HaBbIkamu peleHus 3a/1a4 ¢ UCIOJIb30BaHHEM TEOpeM, (POPMYII 1 3aKOHOB TEOPHH OIS
Pemrats 3a1a4un BEKTOPHOU U TEH30PHOM anreOphl; paccuuThBaTh Au(depeHanbHble
CroCOOHOCTh BBISBIIATH TICK(Y)- a P P PEL P maddeper
€CTECTBEHHOHAYUHYIO 21.Y1 XapaKTePUCTUKU CKASPHOTO U BEKTOPHOTO MOJIs (TPaUEHT, JUBEPreHIIUs, POTOP) 110 €ro
CYIIIHOCTb IPOOIIeM, AQHATUTUYECKUM BBIPXKEHUSIM
BO3HHUKAIOIINX B X0JI€
poQecCUOHAIBHOMN
pod TICK(Y)- VccenenoBath BEKTOPHOE IOJIE TI0 €T0 JUBEPIeHIIUH ¥ POTOPY, OLEHHBATH II0JIE [0 YCIIOBUIO
JIeSATEIbHOCTH, TIPUBJICKATh IS 212
UX pelIeHHs COOTBETCTBYIOMIMIA A HOTEHIMATBHOCTH
(hu3uKO-MaTeMaTHIECKUH
ammapar
TICK(Y)-
2131 OmnpeeneHus U pasinyus MOCTOSHHOTO U MEPEMEHHOT0, CKAISIPHOTO U BEKTOPHOTO OIS
TICK(Y) Ipon3BoHbIE M MHTErPATIbHBIC XapaKTEPUCTHKH 107151, OCHOBHBIC TEOPEMBI, (POPMYJIBI 1
1732 3agaun Teopun nois (Ocrporpazackoro-I'aycca, Ctokca, I'puna, npuxie, Hefimana,
o ITyaccona)
TICK(Y)-2.7 CriocoGHOCTh pemaTh NpsiMble P4 TICK(Y)-
1 06paTHbIE (HEKOPPEKTHEIE) 27 B2 Criocobamu CTaTHCTHYECKOH 00pabOTKH JAHHBIX H3MEPEeHUH QU3HUECKUX TapaMeTpOB;
331291 Te0(pU3NKH HA BEICOKOM
ypoBHE pyHIaMEHTATEHOH
MIOATOTOBKH IO
TEOPETHYCCKHM,
METOTHUECKAM H TICK(Y)- OneHuTh 3HaYeHHs HPU3UYECKUX MapaMeTPOB MO re0(hU3HYECKUM JaHHBIM; HAUTH
ANTOPUTMHYECKAM OCHOBaM 27v2 HeoOXoAuMyI0 HH(GOPMANHUIO 0 (pU3HIECKUX CBOHCTBAX TOPHBIX IIOPOJ paiioHa,
CO3JJaHMS HOBEHIIIHX o MECTOPOXK/ICHHS B OMYOIMKOBAaHHBIX U (JOHIOBBIX HCTOYHHUKAX
TEXHOJIOTHYECKHX
reoU3NIECKHX MPOLECCOB
HCK(Y)-2.2 CnocoOHOCTH IPUMEHSATD P7 TCK(Y)- .
HaBbIkaMu aHaIH3a re0JIoro-MpOMBICIIOBOM HH(OPMALHK METOAAMH CTATUCTHYECKOTO
3HAHMA O COBPEMEHHBIX 2.2.B1

METOJax reopu3nIECKIX

aHaJin3a 1 MOJCINPOBAHMUA C UCIIOJIB30BAHUEM JaHHBIX JII/ITOJ'IOI‘O-(baLII/IaJ'II)HOI‘O aHaIn3a u




nement PesynbraTet CocTaBJsiionmue pe3yibTATOB 0CBOCHHUsI (1eCKPHIITOPBI KOMIIETEHIIHIA)
o0pa3oBaTeIbHOM Ko,
I1)1 0rpaMMBbI Cemec KOMl‘leTeHH].IPll/I LEELLE UG oeBs
porp e KOMITETEHIIHI oon Ko HaumenoBanune
(TMCUMIUINHA, A
npaktuka, 'HA)
HCCIEeJOBaHU I ceiicMocTpaTurpahuu
OHCHI/ITB COCTOsIHHUC HepBH‘{HOﬁ Fqu)I/I3I/I‘ICCKOI>/I PIHq)OpMaI_II/II/I " OnpeACINTh COCTaB U 00beEM
MCK(Y)- MPOLIEAYp MPEABAPUTEIBHON 00pabOTKU TaHHBIX
2.2.¥1
TICK(Y) Fapmonuueckuii ananus; audhepeHunatbHble yPaBHEHHS; YHCICHHBIE METO/IbI; OCHOBBI
2231 YUCJIUTCIIBHOT'O OKCIICPUMEHTA, (byHKHI/H/I KOMIUICKCHOI'O NEPEMEHHOT0; JIEMEHTBI
- (bYHKIMOHAILHOTO aHAN3a

2. Iloka3zarteyu u METO/JbI OLICHUBAHUA

IInanupyemble pe3yJbTaThl 00y4eHHUs 10 AUCHHILIHHE

Koa xoHTpOIMpYeMmoii

HaumeHoBaHue pa3aesia IUCHUIIHHBI MeToabl OLleHMBAHUSI

Kon HaunMeHoBaHnue KOMIIeTeHIIUN (MJIH ee (oeHOYHbIEe MEPONPHUSITHS)
YacTH)
PA-1 MpumeHATb NpeobpasosaHna Pypbe Ana aHannsa HCK(Y)-2.1 Paspgen (mogynb) 3. CneKTpanbHbli 3ammra oTyera 1o
o TOPHOM T
reodusnyecknx nonem TICK(Y)-2.7 aHanus nabopaTopHoil paboTe
TICK(Y)-2.2 KonTponbHas padora
DK3aMeH
PA-2 Mpon3BoANTb pacyeT GYHKLMIA aBTO- U B3aUMHOK THCK(Y)-2.1 Pasgen (Moaynb) 2. KoppenaumoHHbiit 3awmKTa 0TUeTA [0
JabopaTopHOi padboTte
Koppenauuu ICK(Y)-2.7 aHanus3 paTop p
TICK(Y)-2.2 KonTponsHas pabora

DK3aMeH




PA -3 BbiuncnATb Becosyto dyHKUMIO punbTpa Konmoroposa- | MCK(Y)-2.1 Pasgen (Moaynb) 4. PunbTpauus 3ammTa oTYETa 110
nabopaTopHoOii paboTe
Bunepa TICK(Y)-2.7 PaTOpHOU p
TICK(Y)-2.2 KontponbHas pabora
PO-4 Mpon3BOAUTb OLLEHKY CTAaTUCTUYECKMX TMNOTE3 NCK(Y)-2.1 Pasaen (moaynb) 1. HauanbHas T ——————
71abopaTopHOH paboTe
TICK(Y)-2.7 06paboTKa gaHHbIX aoopa
MICK(Y)-2.2
PAO-5 BbluncnATb ypaBHEHUE IMHENHON perpeccum m HCK(Y)-2.1 Pasaen (Moaynb) 2. KoppenaumoHHbIii 3amnTa oTIeTa 0
KO3bObULMEHTbI Koppenaunm TICK(Y)-2.7 aHanus nabopaTopHoii paGote
TICK(Y)-2.2 alizfg{onbnaa pabota

3. IIkaja oueHUBAHUA
[Topsimok opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYUEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCSl OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlleHMBaHMSI Pe3yJIbTaTOB 00y4deHHsI B TOMCKOM nonuTexHuueckoM yHuBepcutere (Cuctema oneHUBaHUsA)» (B IEHCTBYIOIIEH PEelaKIIMN).
Hcnonb3yercst OamibHO-pEUTHHIOBass CHCTEMa OIICHWBAHUS pe3ynbTaToB oOyueHus. VToroBas oleHKa (TpaAWLMOHHAs M JIMTEpHas) MO BHUAAM
yueOHor nestenpbHOCTH (M3ydenue nuctuminH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHWE, MPAKTHKW) OMPEASIsIeTCs CyMMOW O0aioB MO
pe3yibpTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTecTalluy (MTOroBast peUTHHToBast olleHKa - MakcuMyM 100 GaioB).

Pacnpe,ueneHI/Ie OCHOBHBIX H OOIIOJIHUTCIBHBIX Oa/ioB 3a OLICHOYHBIC MCPOIPUATUA TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘{HOﬁ aTTeCTaluun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

PeKOMeHI{yeMaﬂ mKajga ajisi OTACIbHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHUS CooTtBercTBHE Onpesesienue oneHKH




3alaHust Tpaﬂl/llll/IOHHOi/i OLICHKEe
90%+100% «OTIMIHO» OtianyHOE TOHMMaHKE TIPEJMETa, BCECTOPOHHHUE 3HAHMUS, OTIIMYHBIC YMEHUS 1 BIIaICHUE ONBITOM MPAKTHYECKOH AEATEIPHOCTH,
HEOoOXOAMMBIE PE3YNIbTAaThl 00yUeHHs CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJMYECTBOM 0aJUIOB, OJM3KHM K MAKCUMAJIBHOMY
70% - 89% «Xopomo» JlocTaTo4HO TOJTHOE TOHUMAHHUE MPEAMETa, XOPOIINE 3HAHUS, YMEHHS 1 OIBIT IPAKTUYECKOHN JEATEIFHOCTH, HEOOXOANMBIE PE3YIIbTATHI
00y4eHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJILHBIM KOJIMYECTBOM 0ajlioB
55% - 69% «Y IOBIL» [TpuemneMoe MoHNMaHUE MIPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHHS, YMEHUSI U OTBIT IPAKTHYECKOW IESATEIbHOCTH, HEOOXOJMMBIE PE3yIbTaThl

00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHMMAJIBHBIM KOJIMYECTBOM OaiioB

0% - 54%

«Heynosiu.»

Pe3yJ'H)TaTLI O6y‘{eHI/I${ HC COOTBETCTBYIOT MUHUMAJIbBHO JOCTATOYHBIM Tpe60BaHI/I$IM

[Ikana 1Jis OLIEHOYHBIX MEPOTIPUATHIA IK3aMeHa™ *

% BBINOJIHEHHUS JK3aMeH, CooTBeTcTBHE
3aJaHuii SK3aMeHa a1 TPaJMIHOHHOIi OlleHKe Onpeneacnue ouenkn

90%+100% 18 +20 «OTIUIHO» OTyIn4HOE MOHMMaHKe NpeaMeTa, BCeCTOPOHHUE 3HAHMSA, OTIIMYHbIE YMEHUS U BJIaJIEHHE ONBITOM NPAKTHUYECKON e TeTbHOCTH,
HEOOXOAMMBIE PE3yNIbTAaThl 00yUeHHsl ChOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0ajlioB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO MOJIHOE MOHUMAaHHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0IUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAYECTBO HU OJTHOTO M3 HUX HE OILIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM 0alIOB

55% - 69% 11+13 «Y 0OBIL» [MpuemneMoe MOHUMaHNE NTPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHNS, YMECHUS U ONBIT IPAKTHIECKOH AEATEIBHOCTH, HEOOXOIMMBbIE
[pE3yNBTaThl 00Y4EHHs CHOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAJILHBIM KOJMYECTBOM OAIIIIOB

0% - 54% 0+10 «Heynosi.» PesynpraTel 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOUHBIM TPEOOBaHHUSIM

4. llepeyeHb THNOBBIX 331aHUI

OneHoYHbIe MEPONPHUATHS

IIpuMepbl THIIOBBIX KOHTPOJILHBIX 3aJaHUI

1. KontponsHas pabdora

Bompocsr:
1. PaccunTaTb noAnHOM JlarpaH)Ka ANA WMHTEPRnOAAUMM 3HAYeHUN reodm3myeckoro noasA, 3afdaHHbIX

Y310BbIMU TOYKaMU:

X 3HaYeHMs NoA B Y3/10BbIX TOYKAX C KOOPANHATOM X
0 1
15 -5

30 -8




O[IeHO‘-IHbIe MEpONIpUATHS le/lMele THUIIOBbBIX KOHTPOJBbHBIX 3auamlﬁ

2. BbINnonHWUTE HOPMaNM3aLUMIO Ha pa3max cieaylollero paga 3HauyeHuit reopusmndeckoro nonsa f(t):

t 1 2 3 4 5
f(t) 80 50 10 40 110
3amuta 1abopaTopHOH paboOTHI Bomnpocsr:

1. Kak onpeaenuts MAKCHMAJIbHYIO FAPMOHUKY CIIEKTpa?
2. Tlouemy A Ha3bIBAIOT JEHCTBUTENHHOMN, a B — MHMMOIi 4acThiO crieKTpa?

3. Yro Takoe z-npeobpazoBanue?

Ox3amen 1. PaccuuTtaTb nosnHOM JlarpaHxa A1A WHTepnoniAauun 3Ha4YeHui reopursmMyeckoro nosd, 3a[aHHbIX
Y3/10BbIMU TOHKAMM:
X 3Ha4vyeHMA NoNA B y3/10BbIX TOYKAX C KOOpAMHATOM X
0 10
10 -5
40 8

2. PaccunTaTb GYHKUMIO aBTOKOppensaumm curHana f(t) n onpeaenvTb no Helt paguyc Koppenauum

Homep 0 1 2 3 4 5
oTcyeTa t

3HayeHue 3 1 -2 -1 2 -3
dyHKUMM f(t)




OueHoYHBIE MEPONPUATHSA

le/lMepLI THUIIOBbBIX KOHTPOJBbHBIX 3auamlﬁ

3. Bblumcautb amnantyay u gpasy 2-oih rapMOHUKM criekTpa curHana f(t), 3agaHHoro otcyeTamu

Homep 0 1 2 3 4 5
oTcyeTta t

3HauyeHue 3 -1 -2 2 1 -3
dyHKUMM f(t)

4., OUEHUTb TECHOTY KOPPEeNAUMOHHON CBA3M W  BbIMUCAUTL YPaBHEHWE pPerpeccum MarHWUTHOM
BOCMPUMMYMBOCTM M NJIOTHOCTM FOPHbIX MOPOA, 3a4aHHbIX B Tabauue

MarH. Bocnp. 10 50 25 15 80

MnoTHOCTb 2.25 2.50 2.45 2.35 2.75

5. [4ns 3a4aHHbIX HUXKE YCNOBUI paccunTaTh BECOBYIO QYHKLMIO ONTUMAbHOTO GUAbTPA CrAaXKMBaHUA
MonesHbiii curHan — X(t)

MNomexa - N(t)

Mogenb nons — agaMTUBHasA, T.e. uUcxogHoe none F(t) cocToMT U3 cymmbl MONE3HOMO CUFHANA U MOMEXM.
F(t)=X(t)+N(t)

t X(t) N(t)
0 1 2
1 5 -1




5. Metoauueckue YKa3aHUu4 110 nmpoueaype ou€eHuBaHusd

OIIEHO‘{HbIe MEpONpUuATHUS Hpouez{ypa MpOBEACHUSA OUCHOYHOT0 MCPONIPUATHA U HeOﬁXOlIl/IMI)Ie MECTOAMYCCKHUE YKA3aHUSA

1. KOHTpOJ’ILHaH paGOTa HpOBOI[I/ITCH TOCJIC TPOXOKACHUA NBYX WIH TPEX TEM, 00BIBIsIETCS 3apaHce. CocTour B peuicHuu 3aga4d 1no HpOﬁﬂeHHLIM
TEMaM. CTyL[eHTaM B CJIy4dac HCYJAa4YHOI'0 HalMCaHuA JAaC€TCsA BO3MOXKHOCTD IMEPCNUCAThL KOHTPOJIbHYTO 1 pas.

2. JlabopaTopnast pabota IIpoBenenue, cnavya oTdera u ero 3amura. Pazpemaercs 1 momnbiTka.

3. Ox3aMeH [TpoBoauTcs 1o OMIeTaM BO BpeMs SK3aMEHALMOHHOM CECCHH 110 YCTAaHOBICHHOMY paciucaHuio. B Ounere 5 3amay o
IIpOiiIecHHOMY MaTepHaiy.




