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1. Poap qucuumiannbl «CrienriiaBbl MAaTeMaTHKW» B OPMHPOBAHMH KOMIIETEHIIMI BHIMYCKHUKA:

duement CocraBisiiomue pe3yJibTaToB 0CBOeHHs (IeCKPHIITOPbI KOMIIETEH HIA)
o0pa3oBaTeIbHOI Kon
NPOrpaMMbl Cemectp KOMIIETEHIUH HaumeHoBaHue KOMIIETEHIUH
(IMcHUNIMHA, NPAKTHKA, K HaumenoBanue
THA) o
OIIK(Y)-3 BJIa[I€CT OCHOBHBIMH -
) A OIIK(Y) Brnaneet HaBblkamu perieHus: Npo(ecCHOHaIbHbIX 33124
METOIAaMH, CII0COO0aMH H 3 B6
S —— YUCIIEHHBIMUA METOIAMH
XpaHeHus1, epepadboTKu
uHpopManuK OIIK(Y)- | YMeeT npuMEHATb YUCICHHBIEC METOIBI JIJISI PELICHUS
3.Y6 3aj1a4 B y4eOHOU ¥ MpodeCcCUOHAIbHOMN ICATEIBHOCTH
OIIK(Y)- | 3maet MeTobI pemeHus mpodeccCnoHaIbHBIX 3214 C
3.36 HCIIOJIB30BAaHUEM MAaTEMATHYECKOIO armapara
TK(V)-4 Croco0OeH y4acTBOBaTh B [K(Y)- | BnageeT HaBbIKaMH MOCTPOCHUS MAaTEMAaTHYECKHUX
Crenrasel 8 paborax 1o JI0BOIKE U 4.B1 MOZEeJIed TEXHOJIOTUYECKUX MPOLIECCOB B
MaTeMaTUKU
OCBOCHHIO MalIMHOCTPOEHNH Ha 6a3e pa3pabOTaHHBIX AITOPUTMOB
TeXHONorHeckiX pelIeHHs CTaHAaPTHBIX MPOQECCUOHANBHBIX 33124
IMMPOIECCOB B XO0A€
TIOATOTOBKH HPOU3BOACTRA IK(Y)- | YMeer cocTaBiIsTh ajlrOPUTMbI MATEMATHIECKUX MOJIEIIEN
HOBOH NMPOAyKIWH, 4V1 TEXHOJOTHYECKUX MPOIECCOB B MAITHHOCTPOCHUH
MMPOBEPATH KA4Y€CTBO
MOHTAa>Xa 1 HAJIaAKHU IIpU
VICTILITAHMSAX U B CIa9e IK(Y)- | 3naeT npuHIUIEI pa3pabOTKH aJrOPUTMOB PEIIECHUS
4.31 CTaHIAPTHBIX POGECCHOHANIBHBIX 3a7a4

3KCHHyaTaHHH HOBBIX
00pa3oB U3ACINi, Y3II0B 1
JleTajiell BbIIlyCKaeMoM
MPOAYKITUH




2. IMoxka3zaTe,u U MeTOALI OLICHUBAHUS

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE Ko xoHTpoupyemoii HaumeHoBaHue pa3jena JUCHUIIHHBI MeToabI OLlEeHHBAHMS
Kon HaumeHoBaHue KOMIIeTeHIHH (MM ee (oLeHOYHbIE MePONPHUATHS)
4aCTH)

PI-1 IIpuMeHsaTh 6a30BBIC €CTECTBEHHOHAYYHBIC 1 MATEMATHYCCKHEC M[K(Y)-4 Paszoen (mooynw) 1. [Ipe3enTanus, KOHTpPOIbHAA
3HAHUS IS PEIICHHS HAYYHBIX U HHXKCHEPHBIX 3a/1a4 B 0071aCTH Ocnognvie nouamus meopuu pabora, 3allUTa OTYETA 10
aHanu3a, CHHTE3a, IPOEKTUPOBAHUS, POU3BOACTBA MOZPEUHOCIU. U ANNPOKCUMAYUA nabopaTopHOi paboTe, SKCIepTHAs
TEXHOJIOTUYECKHUX MPOIECCOB B MAITMHOCTPOCHUH. pynicyuis OICHKA HA 3a9CTC

Pasmen (momynms) 2. UumcnmeHHOE
muddepeHIIpoOBaHIe u
HHTETPUPOBAHHE

P-2 [IpoBoANTH TeOpETHYECKIE U IKCIIEPUMEHTAIHHEIE OIIK(Y)-3 Pasoen (mooynv) 2. UYucnemnoe [IpesenTanus, KOHTPOIbHAS
(4McneHHbIe) UCCTeI0BaHus B 001aCTH COBPEMEHHBIX CHCTEM oughpepenyuposanue u paboTa, 3aIuTa 0TYeTa MO0
MOJIETTUPOBAHUS uHmezpuposanue nabopaTopHOii paboTe, FIKCIepTHAS

Pazoen  (mooynw) 3. Pewenue OIICHKA Ha 3a4eTe
cucmem NUHEUHbIX aAneebpauteckKux

ypaguenuu. Pewenue Henumeunvix

ypagHeHul

3. HIkaja oueHUBAHUSA
ITopsimox opraHuzanuy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHUS B YHUBEPCUTETE PETJIaMEHTUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM —
«CucTteMa OllCHUBaHUs Pe3yJIbTaTOB 00ydeHHs B TOMCKOM MONMTeXHUYeCKOM yHUBepcuteTe (CrcteMa OleHuBaHMA)» (B JACHCTBYIOIICH PEIaKIINN).
Hcnonb3yercs 0alIbHO-pEHTUHIOBAs CUCTEMa OLIEHUBAHMS pe3yibTaToB 00yueHus. iToropas oneHka (TpaAuLMOHHAs U JIUTEpHAs) [0 BUJaM yuyeOHOH
nesitenbHOCTH (M3yueHue aucuumiul, Y UPC, HUPC, kypcoBoe npoeKTHpoBaHue, MPAKTUKH ) ONIPEAEISAETCS CyMMOM OalIoB 10 pe3yJibTaTaM TEKYIIETro
KOHTPOJISl U TPOMEKYTOUHOM aTTecTaly (UTOroBast peMTHHIroBasi olleHKa - MakcuMyMm 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H OOIIOJIHUTCIBHBIX OaoB 3a OICHOYHBIC MCPOIIPUATUA TCKYHIETO KOHTPOJISA U HpOMe)KyTO"IHOI\/'I aTTeCTallnunu
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

PeKOMeHHyeMaH mKajga ajisi OTACJIBHBIX OIICHOYHBIX MepOHpI/ISITI/II\/’I BXOAHOI'O M TCKYIIETO KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
3aJJaHUsA Tpaﬂl/llll/lOHH()ﬁ OLICEHKEe Onpeuenenue ouenKH

90%+100% «OTnuaHO» OTnM9HOE TOHNMAaHKE TIPEAMEeTa, BCECTOPOHHNE 3HAHMUS, OTJINYHBIC YMEHUS U BIaJICHHUE OIBITOM IIPAKTUIECKOH JIEATETBHOCTH,
HEoOXO0AMMBIE Pe3yJIbTaThl 00y4eH sl chOpMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0auioB, OIM3KUM K MAaKCHMAJIbHOMY

70% - 89% «Xopomo» JlocTaTo4HO MOJTHOE TIOHMMAaHHUE MTPEIMETa, XOPOIIINE 3HAHUS, YMEHHUS U OTIBIT IPAKTUIECKOI NesITeIbHOCTH, HEOOXOIMMbIEC Pe3yIbTaThI
00ydenust cOpMHUPOBaHbI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHMMAJILHBIM KOJIMUYECTBOM 0aJlIOB

55% - 69% «YIOBIL» IIpuemiemoe moHNMaHKUE IPEAMETA, yIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHUS U OTIBIT IPAKTUIECKOI AesTeTbHOCTH, HEOOXOIMMBIEC PEe3yIbTaThI
o0y4eHust chOpMHUPOBaHbI, KAYECTBO HEKOTOPHIX M3 HUX OLIEHEHO MHHUMaJbHBIM KOJIMYECTBOM 0aJllIOB

0% - 54% «HeynoBi.» PesynbpTaThl 00yUeHHUs] HE COOTBETCTBYIOT MUHUMAIBHO JIOCTATOYHBIM TPEOOBAHUSIM




[ITxana 15l OLICHOYHBIX MEPONPHUSITHM 3a4yeTa

% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
" o Onpenenenne OLeHKH
3aJaHUH JK3aMeHa a1 TPAAHIMOHHOHU OLICHKE
55% - 100% - «3a4yTeHo» [Tonnmanwue npeamera, BCECTOPOHHUE 3HAHMUS, OTIMYHBIC YMCHUS U BJIAJICHHE ONBITOM IIPAaKTHYECKOH AesATEIbHOCTH,
HEOOXOAMMBIE PE3YJIbTAaThl 00y4eHHs ChOpPMHUPOBAHBI, X KAUYECTBO OLIEHEHO KOJINYECTBOM 0a/lIOB, OJIM3KUM K MAaKCUMAJIbHOMY
0% - 54% - «He 3auteHo» | Pe3ymbraThl 00y4eHHS HE COOTBETCTBYIOT MHHUMAIBHO JOCTATOYHBIM TPEOOBAHHIM

4, Hepeqeﬂb THIIOBBIX 3auannﬁ
OueHo4HbIe MEPONIPHATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1. [Ipe3enTanms Tewmsr:

DJeMeHTBI pelieHus HHKeHepHbIX 3a1ad B MathCad

Boruucnenus u nporpammupoBanue B cucreme Mathcad.

Cospemennpie CAE-makeTsl HCIOIb3yeMble B MH)KEHEPHBIX pacueTax

Kak oneHuBaeTcs MOrpemIHOCTh (PyHKIMH HECKOJIIBKAX HMEPEMEHHBIX 110 M3BECTHBIM HOTPELIHOCTSM ee
aprymenToB? Ilomyunte (w3 oOmied Gopmybl 1 QYHKIUK IBYX MEPEMEHHBIX) OICHKU a0COIIOTHBIX U
OTHOCHTCIIbHBIX HOFpCHIHOCTCﬁ AJid CyMMBI, ITPOU3BECACHUA W YaCTHOI'O ABYX HpI/I6JII/I)KCHHO 3aJJaHHbIX
quCell.

2. Yucma a=63402, b=63401, c=21.7542, d =21.754 nonyueHsl B pe3yJibTaT€ BBHIYMCICHHIN C
okpyrieHueM. KakoBbl aOCOMIOTHBIE H OTHOCHTENBHBIE TOTPEIIHOCTH J3TUX uncen? KaxkoBsl
OTHOCHUTEJILHBIE TIOTPENIHOCTH Pa3HOCTH Ou3kux uncen a—b, ¢—d ?

3. Ouennre aOCOMIOTHYIO U OTHOCUTEJIBHYIO MOTPEIIHOCTH (QYHKITUH

X*+2y+1z
(x+4)yz®

€CJIN U3BCCTHHI HpI/I6HI/I)I(CHHI)Ie 3Ha4YCHUA apIr'yMCHTOB

x=0.3, y~244, z=12.
4. TpeOyercs pemInTh CUCTEMBI JIMHEHHBIX ypaBHEHUI

40x, +30x, =60

71x, +100x, = -200
800x, +401x, = 400
200x, +100x, =100

Blwn e

2. KoHTposbHas padota

u(x,y,z)=

@)

)




O1ueHoOYHbIE MepoNnpUuATHSA

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmit

XOpOIHO JIn 06YCJ'IOBHCHI)I 3THU 33[[3‘1]/1? HaCKOﬂLKO ‘IyBCTBI/ITeJ'IBHI)I peHIeHI/IH 3TUX CHCTEM K
MOTPEIIHOCTSIM B 33aHUH KOS (GUIIMEHTOB U NMpaBbIX yacTei? OTBET MPOMLIIOCTPUPYHTE KOHKPETHBIMU
BBIYUCIICHUAMMU.
B 3-ii nexiuu npuBeieHa OJIOK-cXeMa pelIeHHs KBaJpaTHOTO YPaBHEHUS

ax’ +bx+c =0.
JomycTuM, YTO BBIYUCICHHS IMPOBOISTCA C IBOMHOM TouHOCThIO. KakoB OymeT pesymbrar paboTHI
KOMITBIOTEPHON MPOTpaMMBl, peau3yIollell JaHHbIH alnrOpUTM, eCIIU:

1) a=1.10%°, b=-3.10%, ¢=2.10",
2)a=1-10", b=-3-10®, ¢c=2.-10",
3) a=110"", Db=-3.10*°, c¢=2-10".

Kak MOXXHO 1Tpeo10J1€Th BO3HUKIIINE TPYIHOCTH?

w

3amuTa 1a00paTOpHON PabOTHI

O6ocHyiiTe BalM BBIBOJBI 10 JIAOOPATOPHOU paboTe

3auer

Bomnpocs! Ha 3a4er:

1.
2.

w

©oo~No

11.

12.
13.
14.

Yro takoe pyHKIUM perpeccur? B yem cocTouT 0OCHOBHAs 3ajjaua TEOPUU perpeccun’?

B uewm 3akitoyaercs CyTh aNrOPUTMOB CIUIQXKUBaHUS SMIIMPUYECKUX JaHHBIX? B uem coctout
OTJIMYHUE JTUHEHHBIX U HEIMHEHHBIX aJITOPUTMOB CIJIa)KUBaHUS?

Onumure nocaea0BaTeNbHOCTh ASUCTBUN MTPU CIVIAXKUBAHUU SMIIUPUYECKUX JaHHBIX.

Kak Bbl monnmaere ToT (hakT, 4To onepanus YMCICHHOro JudpepeHIMpoBaHUs TPUOIMKEHHO
(TabnMuHO) 3a1laHHON (PYHKLIMU SBISETCS HEKOPPEKTHOM ?

N3 kakux cOCTaBJIAIOMINX CKJIAbIBAETCS MOJIHAS OTPEIIHOCTh YUCIEHHOTO
nuddepeHpoBanus?

Kakum 06pazom «1rymy» SKCIEpUMEHTa MPOSBIISET ce0st U YnuCIeHHO nudpepeHIInpOBaHIH?
Kak mpon3BoanuTCs BBIOOP ONTUMAJIBHOTO I1ara YUCJIEHHOTo auddepeHupoBanus?

B uem 00ImIHOCTB M pa3nuyure NOHITUN alIpPOKCUMAIUs U MHTEPIOALUS?

B uem cocrout 3agava naTepnosinuu? OJHO3HAUHO JIU CTPOUTCS UHTEPIIOJISLIMOHHAS

byHKusa?

. B xakux ciny4asx ygo0Hee HCI0JIb30BaTh HHTEPHOAIMOHHYI0 opmyny HproToHa, a B Kakux —

dhopmyny Jlarpanxka?

Kak BemyT cebs (Ha oTpe3ke HHTepIOIUpoBaHus) K03 ueHTsl noauHoma Jlarpanxa?
[IpoummocTpupyiiTe OTBET rpaduUecKH.

Kakue ¢akTopsl onpenenstoT NOrpeHOCTb HHTEPHOSAIUN?

Kak nposiBisiet cedst «urym» 3KCrepuMeHTa Py UHTEPIOJIALUN ?

UeM oTIMYarOTCs pa3inyHble KBaIpaTypHble (OpMyJIbl APYT OT apyra?




O1ueHoOYHbIE MepoNnpUuATHSA

l'[puMele THIIOBBIX KOHTPOJbHBIX 3agaHmit

15. KakoB mops10K TOYHOCTH COCTABHBIX KBaApPaTYpHBIX (hopmyn Tpaneunii 1 Cummcona?

16. Caenyer Jiu pu YMCIIEHHOM MHTEIPUPOBAHUU HKCIIEPUMEHTAIBHBIX JaHHBIX IPUOEraTh K UX
IIpe/IBapUTENIbHOMY criiaxuBanuto? [louemy?

17. 3a cueT yero JocTUraeTcs BbICOKas TOUHOCTh B KBaApaTypHbIX Gopmyiax ['aycca?

18. Iloyemy anproOpHbIE OLIEHKH MOTPEUTHOCTH YHCICHHOTO HHTETPUPOBAHUS PEAKO IPUMEHSIOTCS
Ha MpaKTUKe?

19. B uem coctouT npasuiio PyHre 1715t MOCTPOEHHS allOCTEPUOPHON OLIEHKU TOTPEIIHOCTH
KBaJpaTypHOU GopMyb1?

5. MertoanyecKue yKa3aHus 10 Npoueaype OleHUBAHUS

OueHoOYHbIE MepoNnpUATHSA

Hpouenypa IPpOBEICHUS OLICHOYHOI'0O MEPONIPHUATHUSA H He00X0AMMbIe METOIHYECKHE YKa3aHus

1.

[Ipe3enTanus

BriOpats TemMy mpe3eHTaluu Ui PeICTaBICHHS Ha TPAKTHYECKOM 3aHATHH, COTJIACOBAB €€ C
npenojasateneM. KonnyecTBo ciaiijoB — He MeHee 10, BpeMst BBICTYIIEHUS — 5-7 MUHYT.
Kpurepun oneHuBaHus:

Coneprxkanue: B Ipe3eHTAIlMU PAaCKphITa TeMa — 2 Oaia

Ju3aiin: opopmiteHre claiioB He IEPerpyKeHO TEKCTOM, WILTIOCTPAINH, TPadUKH U TaOIUITBI
COOTBETCTBYIOT TeMe — 2 Oasia

BricTynienue: BICTyMarOMMi CBOOOIHO U3IaraeT MaTepral (He 3a4UTHIBAET), OTBEUAET HA BOMPOCHI
1o TeMe Ipe3eHTanuu — 2 6asa.

KonrponsHas pabora

IIpoBonuTcs B aynutopun. MakcuMmanbHas otieHka 10 6ayuioB B ciiyyae MpaBUIbHBIX OTBETOB HA BCE
BOIIPOCHI

3amura 1ab0paTopHOi paboThI

KoHTposbpHbIE BOIPOCH! MPEACTaBIEHbBl B METOANYECKUX YKa3aHUAX K JJAOOPaTOPHBIM paboTaM.
3amumeHHas JadopaTopHasi paboTa OIeHHBAETCsl MaKCUMaIIbHO B 8 OaiioB (ipu oTBeTe Ha Oonee 70%
BOMNPOCOB), MUHUMAJIbHO B 2 0ai (Ipu 0TBETE MUMHUMYM Ha 55% BOIPOCOB).

3auer

[IpoBoauTcs B ayauropun. MakcumanbHast orieHka 20 0aiioB B cilydae MpaBUIbHBIX OTBETOB Ha BCE
BOIIPOCHI




