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1. Poap qucuumianHbl «MaTeMaTHyecKue MeTObl aHAIH3a Teo(PU3NYEeCKUX JaHHBIX» B (POPMUPOBAHNM KOMIETEHUH BBINMYCKHUKA:

duement PesyabTarnl CocTaBJsoIIKe Pe3yIbTATOB 0CBOEHHs (IeCKPUIITOPHI KOMIIETEH i)
o0pa3oBaTebHOM Ko,
II)I OrpaMMbI Ceme KOMl]eTélHIIl/lP[ LT DA oeBest
porp cTp KOMIIeTeHIIUH (00) 11 Ko HaumeHnoBaHue
(IMcUHUIINHA, )|
npaktuka, 'MA)

MaremaTndecKne 8 NCK(Y)-2.1 Pl TICK(Y) Happikamu pacueTa XapaKTepUCTHK BEKTOPHBIX HoJIeH (IIOTOK, IUPKYJIALHMSA BEKTOpa) IO UX

MeTOHBI a”Hainsa 21B1 AHAJIMTUYCCKUM BBIPAXKECHUAM

reo(U3nIECKUX

TICK(Y)-

JAaHHBIX 1 ](3 2) HaBbikamu peleHus 3aa4 ¢ UCIIOIb30BaHHEM TeopeM, GOPMYII M 3aKOHOB TEOPHH TOJIs
CHOCOBHOCTS BHISBISITE TICK(Y) Pemath 3a1a4u BEKTOPHOM U TEH30PHOM aireOpbl; pacCUuThIBaTh T hepeHIHatbHbIe
€CTECTBEHHOHAYTHYIO 211 XapaKTEPUCTUKU CKAISPHOTO U BEKTOPHOTO MOJIs (TPaAUEHT, JUBEPIeHIINs, POTOP) 110 €ro
CYIIHOCTb IPOOIIeM, QHATMTHYECKUM BBIPOKCHUSIM
BO3HMKAIOIIUX B X0JE
npoQecCUOHAIBHOM

pod TICK(Y)- HccenenoBath BEKTOpHOE IIOJIE TI0 €TI0 JUBEPreHIUH H POTOPY, OLEHHBATH IOJIE 110 YCIIOBUIO
JESATeIbHOCTH, IPUBJICKATh TS
HX PElICHUs COOTBETCTBYIOIIHIL 2.1.y2 HOTCHINATILHOCTH
(u3MKO-MaTEMaTHYECK U
anmapar
TCK(Y)-
21 (3 1) OnpeneneHus 1 pa3IHdusi HOCTOSHHOIO U IIEPEMEHHOT0, CKAJISIPHOTO U BEKTOPHOTO TTOJIS
MCK(Y) Ipou3BoaHbIC M MHTErPATIbHBIC XapaKTEPUCTHKH TI0JIs; OCHOBHBIE TEOPEMBI, (OPMYJIBI 1
2132 3agaun Teopun ot (Octporpajackoro-I'aycca, Ctokca, I'puna, npuxie, Helimana,
o I[Myaccona)
TICK(Y)-2.7 CrocoGHOCTD peraTh mpsiMbIe P4 TICK(Y)-
1 oOpaTHbIe (HEKOPPEKTHBIC) 27 B2 Crnioco6aMu CTaTUCTHYECKOW 00paOOTKM ITaHHBIX U3MEPEHUH (PU3NUECKUX TAPAMETPOB;
3a7a9 re0(pU3UKH Ha BEICOKOM
ypoBHE (hyHIaMEHTAIEHON
TOATOTOBKH 10 TCK(Y) OneHuTh 3HaYeHHs (HPU3UIECKHUX MapaMeTPOB MO reo(GU3NUECKUM JaHHBIM; HAUTH
TeopeTHYeCKUM 27V2 Heo0X0AUMY0 HHpOpMALHUIO 0 (PU3MIECKUX CBOWCTBAX TOPHBIX MOPOJ paioHa,
> ol
METOIMHECKHM H MECTOPOXK/ICHHS B OIYOIMKOBAHHBIX U (JOHIOBBIX HCTOYHHUKAX
AITOPUTMHUYECKUM OCHOBAM
CO3J[AHMS HOBEHIIIX TICK(Y)- Kiaccudukamm MHHEPAIOB M TOPHBIX HOPOJ 1O (PH3MYECKHM CBOHCTBAM
TEXHOJIOTHYECKUX 2730
reo(pU3MIECKUX MPOIECCOB
TCK(Y)-2.2 Croco6HOCTh IPUMEHSATD P7 TICK(Y)-
HaBbIkaMu aHaIH3a Fe0JIOr0-MPOMBICIOBOI HH(OPMAIHK METOJAMHU CTATUCTHYECKOTO
3HAHUSA O COBPEMEHHBIX 2.2.B1

METO/IaX re0(pH3MICCKUX

aHaJin3a 1 MOICIUPOBaHUA C UCIIOJIb30BAHUEM JTaHHBIX J'II/ITOJ'IOI‘O-CI)aILI/IaIIBHOI‘O aHaian3a 1




nement PesyanbTaTe CocTaBJsolIKe Pe3yabTATOB 0CBOEHHs (IeCKPUIITOPHI KOMIIETEH i)
o0pa3oBaTebHOM Ko,
P C 1 Haunmenosanue LR
MPOrpaMMbI ‘eMecTp | KOMIIETeHIMH KOMIIETeHILHH OOII Ko T R G OAETTE
(AMCUMILIMHA, A
npaktuka, 'MA)
HCCIIeJ0BaHUil ceficMocTpaTurpaduu
OI_[CHI/ITI) COCTOsSIHUEC HepBM‘IHOﬁ FeO(bPISH‘IeCKOﬁ I/[Hq)OpMaI_II/H/I 1 ONIpEACINTb COCTaB U 00BbeEM
ICK(Y)- HPOLIEYP HPEABAPUTEILHON 00pabOTKH JaHHBIX
2.2.¥1
TICK(Y) Fapmonunyeckuii ananus; auddepeHunatbHble yPaBHEHHs; YHCICHHBIC METO/IBI; OCHOBBI
2231 YUCIUTEIIBHOTO OKCIIEPUMEHTA, (byHKLIl/IH KOMIUIEKCHOI'O IEPEMEHHOT0; JIEMEHTBI
- (GYHKIMOHATIBHOTO aHaIH3a

2. Iloka3zarTenu u METOJAbI OIICHUBAHHUA

Il1aHupyeMble pe3yIbTaThl 00yYeHHS 0 AUCHHUILINHE

Kon koHTpOIMpyeMoii

HanmeHoBaHue pa3iena TUCHHIINHBI MeTonbl OlleHHBAHUS
(OLeHOYHbIEe MePONPHUATHS)

Kon HaunMeHoBaHue KOMIleTeHIuH (1J1u ee
4acTH)

PO-1 MpumeHaTb NpeobpasoBaHna Pypbe Ana aHanunsa HCK(Y)-2.1 Paspgen (moaynb) 3. CneKTpanbHbIi 3ammTa oTYeTa MO
reopusnyeckunx noneit TICK(Y)-2.7 aHanus nabopaTopHoii pabote
TICK(Y)-2.2 KonrponbHas pabora

DKk3aMeH

PAO-2 MpounssoauTb pacyeT GYHKL MM aBTO- M B3aMMHOM NCK(Y)-2.1 Pa3gen (moaynb) 2. KoppenaumoHHbli 3ammTa oT4eTa Mo

sabopaTopHoii padbote
Koppenauuu TICK(Y)-2.7 aHanus3 paTop p

[ICK(Y)-2.2 KonrtponbHas pabora

DK3aMeH




PO -3 Bblumcnatb Becosyto GpyHKUMIO dunbTpa Koamoroposa- | HCK(Y)-2.1 Pasgen (moaynb) 4. Punbrpaumn 3aIuTa 0TYeTa 0
nabopaTopHoii padbote
Bunepa MICK(Y)-2.7 PaTOpHOU p
TICK(Y)-2.2 KonrponsHas pabora
PO-4 MpoM3BOAUTL OLLEHKY CTaTUCTUYECKMX FMMNOTES TICK(Y)-2.1 Pasgen (mogynb) 1. HauanbHas T ———
06paboTKa AaHHbIX nabopaTopHOii paboTe
Heke21 DK3aMeH
[ICK(Y)-2.2
PAO-5 BbluMcnaTb ypaBHEHUE IMHENHON perpeccum m HCK(Y)-2.1 Pasgen (Mmoaynb) 2. KoppensaumoHHbIit 3amnTa oTIeTa 0
KO3bObULMEHTbI Koppenaunm TICK(Y)-2.7 aHanus naGopaTopHoii pabote
HCK(Y)-2.2 KonTtponrHas pabora
DK3aMeH

3. HIkaja oueHUBaAHUSA
[Topsimok opraHu3anuy OLEHMBAHUS PE3yJIbTaTOB OOYyUEHHUS B YHHBEPCHUTETE PErIaMEHTHPYETCs OTIENbHBIM JIOKAIbHBIM HOPMAaTHBHBIM aKTOM —
«CucTteMa OllCHUBaHUs Pe3yJIbTaTOB 00yueHHs B TOMCKOM MoNMTeXHUYeCKOM yHuBepcuteTe (CrcteMa OleHuBaHMA)» (B JACHCTBYIOIICH PEIaKIINN).
Hcnonb3yercss OamibHO-PEUTHHIOBasi CUCTEMa OIICHMBAaHUS pe3ysbTaToB 00ydeHHUs. MToromas oneHka (TpagullMOHHAs W JIMTEpHas) MO BUAAM
yueOHor nestenpbHOCTH (M3ydenue nucturmuinH, YHWPC, HUWPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKW) OMPEISIsIeTCs CyMMOW OaioB Mo
pe3yJbTaTaM TEeKYIIero KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluy (UTOroBast peMTHHTOBas olleHKa - MakcuMyMm 100 GaioB).

PacnpeﬂeneHI/Ie OCHOBHBIX W OOIIOJIHUTCIBHBIX OamoB 3a OICHOYHBIC MCPOIPHUATUA TCKYLICTO KOHTPOJISA U HpOMG)KyTO‘-IHOﬁ aTTeCTalun
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

PeKOMeHI{yeMaﬂ mKajga ajisi OTACIBHBIX OIICHOYHBIX MepOHpI/IHTI/II\/’I BXOAHOI'O M TCKYIICTO KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE Onpeneyenue oneHKH




3aJJaHuA Tpa}]l/llll/IOHHOi/i OLEHKEe
90%+100% «OTIIaHO» OTnryHOE MOHNMAaHKE TPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMIHBIC YMCHHUS M BIAJCHUE ONBITOM IIPAKTUYECKOHN JIESITENbHOCTH,
HEOOXOAMMBIE PE3YJIbTAaThl 00yUeHHsl cCQOpPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OIM3KUM K MAaKCHMAJIbHOMY
70% - 89% «Xopoto» JlocTaTouHO MOJTHOE TIOHUMAaHHUE MIPEMETa, XOPOIIHe 3HAHHS, YMEHHS U OIBIT MIPAKTUIECKOH NesATeTbHOCTH, HEOOXOIMMEIEC Pe3yIIbTaThI
00y4eHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIlIOB
55% - 69% «YnoBi.» [Tpuemnemoe noHUMaHUE MTPEAMETA, YAOBIETBOPUTEIILHBIE 3HAHHS, YMEHUS U ONBIT MPAKTHUECKOH eI TeIbHOCTH, HEOOXOANMBIE PE3YJIbTAThI

00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLCHEHO MUHIMAJIBHBIM KOJIMYECTBOM OaiioB

0% - 54%

«Heynosa.»

Pe3yJ'H)TaTI>I 06y‘~IeHI/I${ HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$[M

[ITkana i OLIEHOYHBIX MEPOTIPUSATHIA dK3aMeHa™ *

% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
3a/IaHHii DK3aMeHa 0aJ1 TPaANIHMOHHOI OLleHKe Ompezesienne oneHKu

90%+100% 18 +20 «OT1auaHO» OTnu4HOE NOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHMUS, OTJINYHBIE YMEHUS U BIaJJCHUE ONBITOM MPaKTHYCCKON AEATEIbHOCTH,
HEOOXOAMMBIE PE3YJIbTAaThl 00yUeHHsl ChOpPMHUPOBAHbI, X KAYECTBO OLEHEHO KOJIMYECTBOM 0ajlIoB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% 14+17 «Xopo1o» JlocTaTo4HO MOJIHOE MOHMMAHUE MPEeIMETa, XOPOILHe 3HAHUS, YMEHHS U OITBIT PAKTUYECKON NeSTENbHOCTH, HEOOXOJMMBbIE
pe3ysbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM 0alIoB

55% - 69% 11+13 «YmoBm.» [MpuemneMoe MOHUMaHUE NTPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHNS, YMEHUS U ONBIT IPAKTHYCCKOH IEeATENIbHOCTH, HEOOXOANMBIE
[pe3yIIbTaThl 00Y4IEHHsI COOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OIEHEHO MUHMMAJILHBIM KOJMYECTBOM OAIIOB

0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00y4eHUs] He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPeOOBaHUSIM

4. TlepeyeHb THNOBBIX 3aJaHMIl

OneHoOYHbIEe MEPONPHUATHS

IIpuMepbl TUIOBBIX KOHTPOJILHBIX 3aaHMI

1. KontponsHas padora

Bompocsr:
1. PaccunTaTb noAnHOM JlarpaH)Ka ANA WMHTEPRnOAAUMM 3HAYeHUM reodu3myeckoro nosnsA, 3afdaHHbIX

Y310BbIMU TOYKaMU:

X 3HaYeHMs NosA B y3/10BbIX TOYKAX C KOOpAUHATOM X
0 1
15 -5

30 -8




O[IeHO‘-IHbIe MEpPONIPpUATUA le/lMepLI TUIIOBBIX KOHTPOJBbHBIX 3a11a1mii

2. BbINnonHWUTE HOPMaNM3aLUMIO Ha pPa3max ciedylollero paga s3HayeHuit reopusmndeckoro nonsa f(t):

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

1. Kak onpenenuts MaKCUMAJIbLHYO TADMOHUKY CIIEKTPa?
2. Tlouemy A Ha3BIBAIOT JAEHCTBUTEILHOMN, a B — MHMMOIi yacThio crieKTpa?

3. Yro Takoe z-npeobpazoBanue?

Ox3ameH 1. Paccuutatb noanHOM JlarpaHXa AnAa MHTepnoaaumm 3HauYeHUM FEO¢M3MHECKOI'O nonAa, 3aAaHHbIX

Y3/10BbIMU TOYKaMMU:

X 3Ha4vyeHMA NOAA 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
oTcyeTta t

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




OueHoYHBIE MEPONPUSTHSA

le/lMepLI TUIIOBBIX KOHTPOJBbHBIX 3a11a1mii

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

Homep 0 1 2 3 4 5
oTcyeTa t
3HayeHue 3 -1 -2 2 1 -3

dyHKUmM f(t)

4, OUEHUTb TECHOTY KOPPEeNAUMOHHON CBA3M W  BbLIMUCAUTbL YPAaBHEHWE pPerpeccunm 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 GUALTPA CrAaXKMBaHUA
MonesHbiii curHan — X(t)

MNomexa - N(t)

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

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




5. MeToauuecKkue YKa3aHu4 110 Ipoueaype oueHuBaHusl

OueHoYHBIE MEPONPUSTHSA

Hpouez{ypa MPOBEACHUSA OLCHOYHOT0O MEPONIPUATHUSA U HeOGXOlII/IMbIe METOANMYECCKHUE YKA3aHUSA

1. KonrponbHas padora [TpoBoanTCS MOCIE IPOXOXKICHHUS IBYX WM TPEX TeM, 00BbsBIsieTcs 3apanee. COCTOUT B pEIICHHUH 3aJ1ay 110 POHIeHHBIM
TeMaM. CTyJieHTaM B clIydae HeyAayHOTr0 HAIIMCAHUS 1aeTcsl BOZMOXKHOCTh MIEPEeNUcaTh KOHTPOIbHYIO 1 pas.

2. JlaboparopHas pabora IIpoBeneHue, caaya oTueTa U ero 3ammra. Paspemaercs | nonsiTka.

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

Ilpumep ounema
1. PaccuuTaTb MNoAMHOM JlarpaHxa OA8 WHTEPMONALMM 3HAYEHUN reodusmMyeckoro nons, 3afdaHHbIX

Y3/10BbIMU TOYKaMMU:

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

2. PaccumTaTb GYHKUMIO aBTOKOppenauumn curHana f(t) u onpegennts no Hel paganyc Koppenauum

Homep 0 1 2 3 4 5
oTcyeTat

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

3.  BblUMCAUTb aMNAUTYAY W dasy 2-01 rapMOHMKK cniekTpa curHana f(t), 3agaHHoro otcyetamu

Homep
oTcyeTtat

0

1

2

3

4

5




OueHoYHBIE MEPONPUSTHSA

Hpouenypa MPOBEACHUSA OLICHOYHOI'0O MCPONIPUATUS U HeOﬁXOlII/IMbIe METOANYECCKHUE YKA3AHUSA

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

4. OUueHUTb TECHOTY KOpPPEenALMOHHON CBASWM W BbIYUCAUTb YPaBHEHWE pPErpeccunm MarHUTHOM
BOCMPMUMMYUMBOCTU M NAOTHOCTU FOPHbLIX NOPOA, 3a4aHHbIX B Tabauye

MarH. Bocnp. 10 50 25 15 80

MnoTHOCTL 2.25 2.50 2.45 2.35 2.75

5. [nAa 3aaaHHbIX HUXKe YCNOBUIM paccumnTaTb BECOBYIO QYHKLMIO ONTUMANbHOTO GpUIbTPA Cr1aXKMBaAHMUSA
MonesHbiii curHan — X(t)

MNomexa - N(t)

Moaenb nona — agaAuTUBHaRA, T.e. UcxoaHoe nose F(t) coctouT M3 cymmbl MONE3HOrO CUrHasia U MOMEXM.
F(t)=X(t)+N(t)

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




