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1. Poap qucuumiannbl «TeopeTuyeckne 0CHOBBI 00padoTKH reopusnyeckoii uHGpopmanuu» B GOPpMHUPOBAHMH KOMIIETEHIIM T

BBIMIYCKHUKA:
nement PesyanTarhi CocTaBsIOIIHAE PE3YILTATOB OCBOEHHS! (1eCKPUNTOPHLI KOMIETeHIIMii)
o0pa3oBaTeJbHOI Kon
I:l OrpaMMbl Ceme: KOMIIETeHIMH Hamvenosanue e
porp cTp KOMITETEHIIHI oon Ko HanmeHoBaHue
(AMCUMILIMHA, A
npakTuka, 'HA)
TeopeTnueckue 8 HCK(Y)-2.1 P1 HICK(Y) HaBbIkamMu pacuera XapaKTepUCTUK BEKTOPHBIX IOJIEH (II0TOK, MUPKYJISILHS BEKTOPa) 0 HX
OCHOBBI 2 1Bl AHAJIUTUYECKUM BBIPA)KEHUAM
00paboTku
reo()3MIeCcKOn TICK(Y)-
HaBbIkamu peleHus 3aj1ad ¢ HCIOJIb30BaHUEM TeopeM, GOpMyI M 3aKOHOB TEOPHH MOJIS
HHpOPMALTUH 2.1.B2
CrocoGHOCTb BBISIBIATH Pemats 3a1aun BEKTOPHOH U TEH30PHOM aireOphl; pacCUUTHIBAaTh U hepeHIatbHbIe
€CTECTBEHHOHAYYHYIO HCK(Y)-
p 2 1V1 XapaKTePUCTHKH CKAJSIPHOTO U BEKTOPHOTO MO (TPaJMeHT, JUBEPreHLHs, POTOP) IO ero
CYILLHOCTb TIPoGIIeM 1
- P ’ QHAJUTHYECKUM BBIPAXKSHUSIM
BO3HMKAIOIIUX B X0JIE
npodeccroHaIbHOM
JESTEIBHOCTH, IPUBICKATE IS TICK(Y)- HccnenoBarh BEKTOPHOE T10JIE 110 €r0 JUBEPIeHIUH U POTOPY, OLEHUBATD I0JIE [0 YCIOBHIO
HX PEIICHUS COOTBETCTBYIOIIHIA 2.1.5y2 MOTEHLUATBHOCTH
(H3HUKO-MaTeMaTHYECKHI
armapar
TCK(Y)-
2131 OrnpezieneHust ¥ pa3InyHusi IOCTOSHHOTO U MIEPEMEHHOT0, CKAIIPHOTO H BEKTOPHOTO TOJIST
TCK(Y) Ipou3BoaHbIC M MHTErPATIbHBIC XapaKTEPUCTHKH TI0JIs; OCHOBHBIE TEOPEMBI, (POPMYJIBI 1
) 132 3agaun Teopuu noist (Octporpanckoro-I'aycca, Crokca, I'puna, Iupuxne, Heiimana,
o I[Myaccona)
HCK(Y)-2.7 Croco6HOCTB pemaTh IpsMbie P4
" 00paTHbIe (HEKOPPEKTHBIE) TICK(Y)- i i
CrocobaMu cTaTUCTHYECKON 00paOOTKH JaHHBIX N3MEPEHNH QH3NYECKNX ITapaMeTpoB;
3a/1a41 re0(pU3UKH Ha BHICOKOM 2.1.B2
ypoBHE (hyHIaMEHTAIbHON
MIOATOTOBKH 10 TCK(Y) OueHHUTh 3HAYCHUS (PU3NUECKUX MTAPaMETPOB 110 TeO()H3NIECKIM TaHHBIM; HAHTH
TEOPETHYECKUM, 27v2 Heo0X0AUMY0 HHpOpMALHUIO 0 (PU3MIECKUX CBOWCTBAX TOPHBIX MOPOJ paioHa,
METOJUYCCKUM H o MECTOPOXKICHHS B OMyOIHNKOBAHHBIX U (POHIOBBIX HCTOYHUKAX
aHmpHTMmeCK"MVOCHOBaM Krnaccugukanuy MHHEpaIoB H FTOPHBIX MOPOA MO (U3HIECKUM CBOHCTBAM
CO31aHUsI HOBCUIINX HCK(Y)-
TEXHOJIOTHYECKHX 27132
reo(U3HIECKHX MPOLEcCOB
TICK(Y)-2.2 Croco6HOCTb IPUMEHSITh P7 TICK(Y) HaBbIkaMu aHaIH3a Fe0JIOr0-MPOMBICIOBOI HH(OPMAIHK METOJAMHU CTATUCTHYECKOTO
3HAHMS O COBPEMEHHBIX 22 BI aHaIIM3a ¥ MOACIMPOBAHMS C HCIIOIB30BAaHHEM JTAHHBIX JTUTOJIOTO-(halaJbHOrO aHaIN3a 1

MeToJ[aX reo(pU3MIECKUX

celicMocTpaTHrpadun




1eMeHT

o0pa3oBaTeIbHOM Kox
HaunmenoBanue
NPOrpaMMbl Cemectp | KoOMIeTeHUUH
KOMIEeTEeHIUN
(IMCHUIINHA,
npaktuka, 'MA)
HCCIeN0BaHuI

CocraBisiionue pe3yJibTaTOB OCBOCHUHA (ZlecKpﬂHTOpbl KOMl'leTeHl.[ﬂﬁ)

HaunmeHnoBanue

MPOLIEAYp MPEABAPUTEIBHON 00pabOTKU TaHHBIX

OLEHHUTH COCTOSIHKE MEPBUYHON reodu3nueckoil HHGOPMALUK U ONPEACTUTh COCTaB H 00BEM

PesyabTaTsl
O0CBOCHHS
ooI11 Kox
TICK(Y)-
2.2.V1
TICK(Y)-
2231

(YHKIIMOHAIBHOTO aHAIN3a

rapMOHI/I‘IeCKPIﬂ aHalinus; Z[I/I(bq)epeHHI/IaJ'IBHBIC YpaBHEHUS; YACIICHHBIE METOABI; OCHOBBI
YHUCIUTEIIBHOTO DKCIIEPUMEHTA, (byHKI_II/[I/I KOMIUIEKCHOT'O IEPEMEHHOTO; DJIEMEHTHI

2. IMToka3zaTesu U MeTOALI OLICHUBAHUSA

Il1anupyeMble pe3yIbTaThl 00yYeHHS 10 AUCHHUILINHE

Kon koHTpoIMpyemMoit

HaumeHnoBanue pasjgeia THCHUIIIHHBI

MeToabl OLeHNBAHUS

Kox HauMeHoBaHHe KOMIIeTeHI N (MM ee (O1eHOYHEIE MEPONPHSATHS)
YacTH)
PI-1 [pumensaTs nmpeodpazoBanus ypee 1 aHATH3A [CK(Y)-2.1 Pa3nen (moxyus) 3. CiekTpaabHbBIH 3ammrTa oT4eTa 1mo
reodu3NYECKUX moneit aHaJIu3 nmabopaTopHoii paboTte
MCK(VY)-2.7
Konrponbnas pabora
TCK(Y)-2.2 OK3aMeH
P-2 [IpousBonuTh pacuer GyHKIHN aBTO- U B3auMHOH koppemsuuu | [ICK(Y)-2.1 Pazngen (moxyus) 2. KoppesimnoHHBIH 3ammTa oT4eTa 1mo
aHaaIu3 nabopaTopHoii paboTte
MCK(VY)-2.7

TICK(Y)-2.2

Kontponsuas pabora
Ok3aMeH




PI -3 Brrancnsars BecoByro ¢yHkmmo ¢prisrpa Komvoroposa- [CK(Y)-2.1 Pazgen (Moayin) 4. @®uabTpanus 3amuTa oT4eTa 1o
Bunepa nabopaTopHoOi paboTte
MCK(Y)-2.7
KonrponbsHas padora
MCK(Y)-2.2 DK3aMeH
P-4 IIpou3BOAUTH OLIEHKY CTATUCTUYECKUX TMIIOTES MCK(Y)-2.1 Paznen (Moayan) 1. Hauanbnas 3amuTa oT4eTa 1o
00pa0doTKa TaHHBIX JabopaTopHoOi paboTte
MCK(Y)-2.7
MCK(VY)-2.2
PI-5 BorunciiaTe ypaBHEHUE JIMHEHHOW PErPECCUU U MCK(Y)-2.1 Paznen (Moayan) 2. KoppeasinnoHHBIH 3amuTa oT4eTa 1o
KOBQ)(I)I/IHI/IGHTI)I KOPpEIAIHH aHaJIu3 na6opaT0pH0171 pa60Te
MCK(Y)-2.7
KonrponsHas padora
TMCK(V)-2.2 OK3aMeH

3. HIkaja oueHUBaAHUSA
[Topsimoxk opraHu3aluy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHUS B YHUBEPCUTETE PErIaMEHTHPYETCsS OTICIbHBIM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM —
«CucTteMa OllCHUBaHUs Pe3yJIbTaTOB 00yueHHs B TOMCKOM MoNMTeXHUYeCKOM yHuBepcuteTe (CrcteMa OleHuBaHMA)» (B JACHCTBYIOIICH PEIaKIINN).
Hcnonb3yercss OamibHO-PEUTHHIOBasl CUCTEMa OIICHHMBAaHUS pPe3yslbTaToB 0oOydeHHs. MToroBas 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 peMTHHIroBas oleHKka - MakcuMym 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» OTnMyHOE MOHNMAaHKE TPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMYIHBIC YMCHHUS | BIIAJACHHUE OIBITOM ITPAKTHYECKOI NESTENbHOCTH,
HEOOXOAMMBIE PE3YJIbTAaThl 00yUeHHsl cCQOpPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OIM3KUM K MAaKCHMAJIbHOMY
70% - 89% «Xopoto» JlocTaTouHo MOJTHOE TIOHUMAaHHUE MIPEMETa, XOPOIIHe 3HAHHS, YMEHUS U OIBIT IPAKTHUECKOH ACATEINEHOCTH, HEOOXOIUMBIE PE3yIbTATHI
00y4eHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIlIOB
55% - 69% «YnoBi.» [Tpuemnemoe MoHNMaHUE MIPEAMETA, YAOBIETBOPUTEIIBHBIE 3HAHHS, YMEHHSI U ONBIT IPAKTUYECKON JIESATENbHOCTH, HEOOXOJUMBbIE 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 MEPOTIPUATHIA IK3aMeHa™ *

% BBINOJIHEHHS 3K3aMeH, CooTBeTcTBHE
3a/IaHHii DK3aMeHa 0aJ1 TPaANIHMOHHOI OLleHKe Ompezesienne oneHKu

90%+100% 18 +20 «OT1auaHO» OTnu4HOE NOHUMAaHKE TIPeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MIPAKTUYECKOI JesITeIbHOCTH,
HEOOXOAMMBIE Pe3yNbTaThl 00y4YeHHs ChOPMUPOBAHBI, X KAUECTBO OLIEHEHO KOJIMYECTBOM OaJuIOB, OJIM3KUM K MAKCHMAJILHOMY

70% - 89% 14+17 «Xopo1o» JlocTaTouHO MOJIHOE MOHUMAaHUE MIPEeMETa, XOPOLIHEe 3HAHHSI, YMEHUS U OIBIT IPAaKTHUECKOH AeATENbHOCTH, HEOOXOAUMBIE
pe3ysbTaThl 00y4eHHst COOPMUPOBAHbI, KAYECTBO HU OJIHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM 0aslioB

55% - 69% 11+13 «YmoBm.» [MpuemneMoe MOHUMAaHNE TPEAMETA, YAOBICTBOPUTEIIBHBIC 3HAHNS, YMCHUS U ONBIT IPAKTHIECKON AEATEIHHOCTH, HEOOXOIMMBIE
[pe3yIbTaThl 00Y4IEHHsI CHOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OIEHEHO MUHHMAJILHBIM KOJIMYECTBOM 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 NoA B Y3/10BbIX TOYKAX C KOOPANHATOM 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 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
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




