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1. Poan JUCHUILINHBI «MaTeMaTH4YecKHe METOAbl AHAJIH3A reoqm3nqec1mx JAaHHBIX» B q)opMI/IPOBaHI/II/I KOMIIeTEeHII Uil BBIITYCKHUKA:

nement PesyibraTe CocTaBJsiolne Pe3yibTATOB 0CBOCHHUsI (1eCKPHIITOPBI KOMIIETEHIIHIA)
o0pa3zoBaTeIbHOM Kox Hanmvenopanue OCBOEHHUS
NPOrpPaMMBbI Cemec KOMIIETeHIIUH
e P ! KOMIIETeHIMH oon Ko, HaumenoBanue
(amcuumInHA, |
npaktuka, 'HA)
Maremaruueckue 8 NCK(Y)-2.1 P1 TICK(Y) HaBpikamu pacuera XapaKTepUCTHK BEKTOPHBIX HOJIEH (IIOTOK, IUPKYJIALMSA BEKTOpa) MO UX
METOBI aHATH3a 2 1B1 AQHATUTHYECKUM BBIPKCHUSIM
reo(U3nIECKUX
TICK(Y)-
JMaHHBIX &) HaBbIkamu peleHus 3a/1a4 ¢ UCIOJIb30BaHHEM TEOpeM, (POPMYII 1 3aKOHOB TEOPHH OIS
2182 p P pMY. P
CLOCOGHOCTD BLISIBISTS TICK(Y) Pemrats 3ama4n BEKTOPHON U TEH30PHOM aireOpbl; paccuuThIBaTh AudhepeHnatbHbie
€CTECTBEHHOHAYHHYIO 21Vl XapaKTePUCTUKU CKASPHOTO U BEKTOPHOTO MOJIs (TPaUEHT, JUBEPreHIIUs, POTOP) 110 €ro
CYIIHOCTb IPOOIIeM, AQHATUTUYECKUM BBIPXKEHUSIM
BO3HHKAIOIHX B X0/€
npodeccroHaIbHOM
pod TICK(Y)- VccenenoBath BEKTOPHOE IOJIE TI0 €T0 JUBEPIeHIIUH ¥ POTOPY, OLEHHBATH II0JIE [0 YCIIOBUIO
JESITEIBHOCTH, NIPHUBIICKATh IS > 1v2
UX PENIEHNUS COOTBETCTBYIONIHIA 1Y HOTCHIMATEHOCTH
(H3UKO-MaTeMaTHYESCKHI
ammapar
TICK(Y)-
&) OmnpeeneHus U pasinyus MOCTOSHHOTO U MEPEMEHHOT0, CKAISIPHOTO U BEKTOPHOTO OIS
2131 p p P p P!
MCK(Y) Ipon3BoHbIE M MHTErPATIbHBIC XapaKTEPUCTHKH 107151, OCHOBHBIC TEOPEMBI, (POPMYJIBI 1
3ajaun Teopu oy (Octporpaackoro-I'aycca, Crokca, ['puna, J{upuxie, Helfimana,
2132 P porp: y p p
o ITyaccona)
TICK(Y)-2.7 CriocoOGHOCTH pemaTh NpsiMble P4 TMICK(Y)-
n oOpaTHbIe (HEKOPPEKTHBIE) 2782 Criocobamy craTHCTHIECKOH 00pabOTKI JaHHBIX H3MEPEHUH (PH3MIECKHX ITapaMeTPOB;
3a1a9 Te0(pU3UKH Ha BEICOKOM
ypoBHE (yHIaMEHTAIBLHON
[IOATOTOBKH 10 TICK(Y) OneHuTh 3Ha4eHHsT HPU3MYECKUX MapaMEeTPOB M0 reo(hU3HYECKUM JaHHBIM; HAUTH
TeOpeTHUECKUM 27v2 HE00X0IUMYI0 HH(pOPMALIHUIO 0 (PU3HYECKUX CBOMCTBAX TOPHBIX MOPOJ paiioHa,
> ol
METONMYECKHM H MECTOPOXK/ICHHS B OMYOIMKOBaHHBIX U (JOHIOBBIX HCTOYHHUKAX
AITOPUTMHYECKUM OCHOBaM
CO3IAHNS HOBCHIIINX MICK(Y)- Knaccudukanuy MHHEpaIOB ¥ TOPHBIX MOPOJ 10 (PU3NYECKUM CBOHCTBAM
TEXHOJIOTHYECKHX 273
reo(pU3NIECKHX MPOLECCOB
HCK(Y)-22 CrocoOHOCTh NPUMEHSATH P7 TICK(Y)-
HaBbIkaMu aHaIH3a Fe0JIOro-MPOMBICIOBOH HH(OPMALHK METOAAMHU CTATHCTHYECKOTO
3HAHMA O COBPEMEHHBIX 2.2.B1

METOJIax reopu3NIECKUX

aHaJin3a 1 MOJCINPOBAHMUA C NCIIOJIB30BAHUEM JaHHBIX JII/ITOJ'IOI‘O-(baLII/IaJ'II)HOI‘O aHaIn3a u




DJieMeHT
o0pa3oBaTeIbHOM
NPOrpamMMbI
(mMcuumInHA,
npaktuka, 'HA)

Cemecrtp

PesyanTatni CocTaBJsioIne Pe3yIbTATOB 0CBOCHHUsI (1eCKPUIITOPHI KOMIIETEHIIHIA)
Ko
KOMl‘leTf}[H].Iﬂl/I Haumenosanue OCEOCHS
KOMIIETEHIH oon Kon HaumenoBanue
HCCIIeJOBaHU ceiicMocTpaTurpahuu
OI_[CHI/ITB COCTOSAHHUEC HepBH‘{HOﬁ Fqu)I/I3I/I‘ICCKOI>/I HHq)OpMaHI/II/I 1 ONpeaCINTb COCTaB U OGT)GM

TCK(Y)- MPOLIEAYp MPEABAPUTEIBHON 00pabOTKU TaHHBIX
2.2.V1

TCK(Y) Fapmonuueckuii ananus; audhepeHunatbHble yPaBHEHHS; YHCICHHBIE METO/IbI; OCHOBBI
2231 YUCJIUTCIIBHOT'O OKCIICPUMEHTA, (byHKHI/H/I KOMIUICKCHOI'O NEPEMEHHOT0; JIEMEHTBI

(YHKIIMOHAIBHOTO aHaIn3a

2. Iloxa3zareim M MeTOIbI OLICHUBAHUSA

Il1anupyeMble pe3yIbTaThl 00yYeHHS 0 TUCHHILINHE

Kon xoHTpo1Mpyemoii

HaumeHnoBanue pasjgeia THCHUIITHHBI MeToabl OlleHMBAHUS

Koga HaumenoBanue KOMIETeHUHH (1iH ee (0L EHOYHBIEC MEPONIPHUATHS)
4acTH)
PI-1 [Mpumensite npeodpazoBanus Pypbe s aHATH3A ICK(Y)-2.1 Pa3znen (Mmoayan) 3. CnekTpanabHbIi 3amuTa oT4eTa 1Mo
reou3nIECKHX mojei aHaJINn3 nabopaTopHoii paboTe
MCK(Y)-2.7
Konrtponbnas pabora
HCK(Y)-2.2 OKx3aMeH
PI-2 [IpousBoauTh pacuer PyHKIMIA aBTO- U B3aUMHOU I[CK(Y)-2.1 Pa3nen (Mmonyab) 2. KoppeassuuoHHBbIIH 3amuTa oT4eTa 1o
KOppeJALHU aHaIus3 nmabopatopHoii paboTe
M[CK(Y)-2.7
Konrponbnas pabora
HCK(Y)-2.2 OK3aMeH




P -3 Brraucnats BecoByto pynkuuio ¢puinsrpa Kommoroposa- | [ICK(V)-2.1 Pa3znen (Mmonyan) 4. ®uabTpanus 3amuTa oT4eTa 1Mo
Bunepa nmabopaTopHO# paboTte
M[CK(Y)-2.7
Kontponbnas pabora
ICK(VY)-2.2
P/I-4 IIpou3BoAUTH OLEHKY CTATUCTUYECKUX TUIIOTE3 I[CK(VY)-2.1 Paznen (Monyas) 1. Hauansnas 3amuTa oTYeTa 10
00padoTKa TaHHBIX nabopaTopHoii paboTe
[CK(Y)-2.7 Ox3ameH
M[CK(Y)-2.2
P/-5 BrruncnaTs ypaBHEHUE IMHEHHON pEerpeccuy U M[ICK(Y)-2.1 Pa3nen (Mmoayab) 2. KoppeassuuoHHbII 3amuTa oT4eTa 1o
K02 DHUIUEHTH! KOPPeIALIHI aHaau3 nabopaTopHoii padboTe
M[CK(Y)-2.7
KontponbHas paborta
IICK(Y)-2.2 OK3aMeH

3. HlIkajaa oueHMBAHUA
[Topsiiox opraHu3anMy OLIEHUBAHUS PE3yJbTAaTOB OOYYEHHS B YHMBEPCUTETE PErJIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLIEHUBaHUS pe3yabTaTOB 00ydyeHUs B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuteTe (Cuctema oleHUBaHMA)» (B JEHCTBYIOIIEH peAaKInu).
Hcnonp3yercss OalibHO-pEeUTUHIOBasi CHCTEMa OIICHUBAHHUS pe3ylbTaToB oOydeHus. MtoroBas oneHka (TpagullMOHHAs W JUTEpHas) MO BHUAAM
yueOHoil nesrenbHocTH (M3ydenue nucuuminH, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTHKH) OMNpeneNseTcss CyMMOHW OajuloB 1o
pe3ylibTaTaM TEKYILIEro KOHTPOJIS U IPOMEXYTOUYHOM aTTecTanuy (MTOroBast peTHHroBasi oleHka - MakcumyMm 100 GaioB).

PacnpeneneHHe OCHOBHBIX W AOOIOJHUTCIBHBIX 0annoB 3a OLCHOYHBIC MCEPOIPHUATHUA TCEKYIIETO KOHTPOJIA H HpOMC)KYTOT-IHOI\/II aTTeCTaluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

P CKOMCHJAyCMas HIKaJla JJIsd OTACIIbHBIX OICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHSI CoorBercTBHE OnpeneJienue oneHKH




3aJaHust

TPaJULHOHHON OLEHKe

90%+100% «OTINYHOY OTiaMyHOE MOHUMAaHKE MPeAMEeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIC YMEHUS U BJIaJIEHUE OMBITOM MPAKTHYECKOH IeTeTbHOCTH,
HEO0XOIUMBIC PE3yNIbTaThl 00yUeHUs ChOPMUPOBAHBI, UX KAYECTBO OIICHCHO KOJIMYECTBOM OAJUIOB, OJM3KHM K MAKCUMAILHOMY

70% - 89% «Xopo1Io» JloCcTaTouHO MOJHOE MOHMMAHUE MPEIMETa, XOPOIINE 3HAHKSI, YMEHUS U OIBIT IPAKTUUCCKON JACITCITEHOCTH, HEOOXOAUMBIC PE3YIIbTAThI
00yueHus chOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJIbHBIM KOJIMYECTBOM OaJlIOB

55% - 69% «Y 10BI.» [IpuemiieMoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTEIEHBIC 3HAHIS, YMEHHS U OIBIT IPAKTUIECKOH AeITEITbHOCTH, HEOOXOAUMBIC PE3YIIbTaThI
00y4deHus c(hOpMHUPOBAHBL, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MIHAMAIEHBIM KOJMIECTBOM 0aJLIOB

0% - 54% «HeymoBi.» PesynbraTel 00ydeHus He COOTBETCTBYIOT MUHUMAIFHO JOCTATOYHBIM TPeOOBAHUSIM

[Ixana 1151 OIEHOYHBIX MEPOIPHATHI dK3aMeHa ™ *

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3a/IaHuii DK3aMeHa 0asn TPaAUIMOHHOI OLleHKe Onpenesenne ouenKu

90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHMMAaHKE TPEAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BIaJEHHUE ONBITOM MPAKTUYECKOHN AEATEIbHOCTH,
HEOOXOAMMBIE PE3yNIbTaThl 00ydeHHs ChOPMHUPOBAHBI, X KAUYECTBO OLICHEHO KOIMYECTBOM 0a/lIoB, ONMM3KUM K MAaKCHMAJIBHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO MOJIHOE TOHUMAHHUE NPEIMETa, XOPOIIHE 3HAHMUS, YMEHHS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOX0ANMBIE
pe3ynbTaThl 00y4eHHUs CHOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAJILHBIM KOJIHIECTBOM OaylIoB

55% - 69% 11+13 «Y IOBIL» [IpuemieMoe MOHUMaHKUE IIPEAMETA, YIOBICTBOPUTEIbHBIEC 3HAHHS, YMEHHS U OIBIT IPAKTUUECKOH AesITeNbHOCTH, HEOOXOAUMBIE
[pe3yJbTaThl 00Y4YEHHs COOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OL[EHEHO MUHHMAIILHBIM KOJMUECTBOM OaIlJIOB

0% - 54% 0+10 «Heynosin.» PesynbTarel 00yueHUs: He COOTBETCTBYIOT MUHUMAIIBHO IOCTATOYHBIM TPEOOBAHUSIM

4. IlepeyeHb TUNOBBIX 3a1aHUI

OueHOYHBIE MEPONPUATHSA

le/lMepl)l THUIIOBbLIX KOHTPOJbHbIX 3aJaHui

1. Kontposnsnas pabora

Bompocsr:
1. Paccuurars monuHoM Jlarpamka JJis MHTEPIIOJIALMU 3HAYCHUH TeO(U3MUYSCKOTO TIOJIsl, 3aJaHHBIX
Y3JI0OBBIMH TOYKAMH:

X 3Ha4yeHUs MOJIA B y3JIOBBIX TOUYKAaX ¢ KOOPAWHATON X
0 1
15 -5

30 -8




OueHoYHBIE MEPONPUATHSA

le/lMepLI THUIIOBbBIX KOHTPOJBbHBIX 3aualmﬁ

2. BrInonaHHTE HOPMATU3AIMIO HAa pa3Max cIeIyIoLIero paaa 3HadeHni reopuzndeckoro nodst f(t):

t 1 2 3 4 5
f(t) 80 50 10 40 110
3amura 1ab0paTopHON paboOTHI Bomnpocsr:

1. Kak onpeaenuts MAKCHMAaJIbHYIO TAPMOHUKY CIIEKTpa?
2. Tlouemy A Ha3bIBAalOT JAEHCTBUTENBHOM, 8 B — MHUMOM YacThio criekTpa?
3. Yro Takoe z-mpeobpazoBaHue?

DK3aMeH

1. Paccumrates monmmHOM Jlarpamka misi WHTEPHONAIMH 3HAYCHUH TE€O(U3MYECKOTO TIIONS, 3aJaHHBIX
Y3JI0BbIMH TOUKaMMU:

X 3HaueHUs NOJIs B Y3JIOBBIX TOUKAX C KOOPAUHATON X
0 10
10 -5
40 8

2. PaccumraTh ()YHKIHIO aBTOKOppENSIUK curHaia f(t) u onpesennTs Mo Hel pajnyc KOppemsiiuu

Howmep 0 1 2 3 4 5
orcyera t

3HaueHue 3 1 -2 -1 2 -3
GyHKIIH

f(t)

3. Beruaucauts ammuntyay u ¢asy 2-oi rapMOHUKY CHeKTpa curHana f(t), 3a1aHHOro oTcUueTaMu




OueHoYHBIE MEPONPUATHSA

le/lMepLI THUIIOBbBIX KOHTPOJbHBIX 3allalll/lﬁ

Howmep 0 1 2 3 4 5
orcuera t

3HaueHune 3 -1 2 2 1 -3
GbyHKIIH

f(t)

4. OueHUTb TECHOTY KOPPENSLUOHHOM CBA3M M BBIYUCIUTH YPaBHEHHWE pErpeccMd MarHUTHON
BOCIIPUMMYHMBOCTHU Y INIOTHOCTU T'OPHBIX OPOJ, 3aaHHBIX B Ta0INIE

Mars. Bocnp. | 10 50 25 15 80

ITnoTHOCTE 2.25 2.50 2.45 2.35 2.75

5. Jlns 3a7aHHBIX HUKE YCIIOBHIA PACCUUTATH BECOBYIO (DYHKIIMIO ONTHMATBHOTO (QUIIBTPA CrIIAYKHBAHUSI
ITonesusrit curaan — X(t)

ITomexa - N(b)

Mojens moNs — aJyIMTHBHAS, T.e. HCXOAHOe mojie F(t) cCOCTOMT M3 CyMMBI TOJIE3HOTO CHTHAJA U TIOMEXH.
F(t)=X(t)+N(t)

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




5. MeToanuyecKkue YKa3aHHu4 110 Inmpoueaype oneHuBaHus

O11eHOYHBIE MEPONPUATHSA

IIpoueaypa npoBeeHNs OLEHOYHOT0 MEPONPUATHS U He00X0TUMbIe MeTOAHYECKHE YKA3ZAHUSA

1. KonTtposnsHas pabota [TpoBoauTCs MOCIIE MPOXOXKACHHS IBYX WM TPEX TeM, 00bsBIsieTcs 3apaHee. COCTOUT B PEIICHUH 3a1ad [0 POHIESHHBIM
temaM. CTyZIeHTaM B Cilydae HeYyIJauHOI0 HAIIMCAHMsI IAeTCsl BOSMOXKHOCTB IEPENHcaTh KOHTPOJIbHYIO | pas.

2. JlaGoparopHas pabota [IpoBenenue, crava oTyera M ero 3amura. Pazpenraercs 1 nmomsitka.

3. Ox3aMeH [IpoBoauTcs no Ouneram. B Ounete 5 3aga4 o npoiieHHOMY MaTepHaly.

Ilpumep ounema
1. Paccumrath momuHOM Jlarpamka Uil WHTEPIOJSIMK 3HAYCHUH Treo(H3UUECKOTO TMOJIs, 3aJaHHBIX
Y3JIOBBIMUA TOYKAMU:

X 3Ha4vyeHMA NONA B Y3/10BbIX TOYKAX C KOOpAMHATOM X
0 10
10 -5
40 8

2. PaccumraTh ()YHKIHIO aBTOKOppENSIUK curHaia f(t) u onpesenuTs Mo Hel pajnyc KOppemsiiuu

Howmep 0 1 2 3 4 5
oTcueTra t

3HaueHue 3 1 2 -1 2 -3
(dyHKIIH

f(t)

3. Bpluncauts aMIunMTyay U $asy 2-oil rapMOHHMKH cleKTpa curHaina f(t), 3agaHHoro orcueTaMmu
Howmep 0 1 2 3 4 5
orcyera t




O[IeHO‘-IHbIe MEpONpUuATHUS Hpouez{ypa MpPOBEACHUSA OLCHOYHOT'0O MCPONIPUATHA H HeOGXOlIl/IMbIe MECTOANYCCKHUEC YKA3aHUS

3HaueHue 3 -1 2 2 1 -3

(byHKIIH
f(t)

4. OHGHI/ITL TCCHOTY KOppeHHHHOHHOﬁ CBsA3M W  BBIYUCIUTL YPABHCHHUC PETPCCCHUU MarHUTHOM
BOCIIPUMMYHUBOCTU U INIOTHOCTHU I'OPHBIX ITOPOM, 3aJaHHBIX B Ta6n1/1ue

Mars. Bocnp. | 10 50 25 15 80

[TnotHOCTB 2.25 2.50 245 2.35 2.75

5. Jlnst 3aaHHBIX HUOKE YCIOBHH PacCUUTATh BECOBYIO (DYHKIIMIO ONTHMAIBHOTO (DUIIBTPA CTIIAXKHBaAHUS

ITonesnsrit curaan — X(t)
ITomexa - N(t)
Mogenb moJist — aIIuTUBHAsA, T.e. HCXOAHOE mojie F(t) coCTOMT M3 CyMMEBI MOJIE3HOTO CHUTHAJIA M MTOMEXH.

F(t)=X(t)+N(t)

t X(t) N(®)
0 1 2
1 5 -1
2 2 1




