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1. Poan AUCHHUIIIIMHBI ((ClIeIIFJIaBLI MaTEMaTUKHN» B q)OpMI/IPOBaHI/II/I KOMIIeTeHII it BBIITYCKHHUKA:

Kox CocraBisioniue pe3yJIbTaTOB 0CBOCHHS (IeCKPUNITOPHI KOMIETEHIIMiA)
KOMIIe Pe3synbrarsl
TEeHIH HaumenoBaHue KoMIeTeHIH OCBOEHUS
1 oon Kon HaumenoBanmne
TTK(Y)-2.36 3HaeT OCHOBBI IIOCTPOCHUSI MATEMAaTHYECKUX MOJIENEH MPOSKTHBIX 3a/1a4 U
’ TEXHOJIOTUUECKHX MPOLIECCOB MAIIMHOCTPOUTEIHLHOTO IIPOU3BO/ICTBA
CrI0Co6eH paspadaThIBATL TEXHOTIOTHUSCKYIO o P1, P3, P4, YMeeT IpOeKTUPOBATh U PACCUUTHIBATH ABTOMATU3UPOBAHHBIE CUCTEMBI
ITK(Y) | npou3BOACTBEHHYIO JOKYMEHTAIIHIO C P6, P7, P8, IK(Y)-2.Y6 P P P p ’
TPaHCIIOPTHBIE U CKJIQICKUE CUCTEMbI MAIlIMHOCTPOUTENILHBIX POM3BOACTB
-2 HCTIOIb30BAHMEM COBPEMEHHBIX P9, P10,
WHCTPYMEHTAIbHBIX CPEACTB P11,P12
Brnaneer HaBbIkaM¥ POEKTUPOBAHMS U pacyeTa aBTOMAaTU3MPOBAaHHBIX CUCTEM
[IK(Y)-2.B6 | MamIMHOCTPOUTEIBHBIX IPOU3BOACTB U UX MOJCUCTEM, B TOM YHCIIE C
UCIIOJIb30BAaHUEM MaTeMaTH4eCcKOro arapara
ITK(Y) | cnocobeH yuacTBOBaTh B pabOTax IO JOBOJAKE P1, P4, P6, [IK(Y)-4.B7 | Bnaneer HaBbIKaMM IOCTPOCHHUS MaTeMaTHYECKUX MOJEIEH TeXHOIOTMYECKIX
-4 1 OCBOEHUIO TEXHOJIOTMUYECKUX IIPOLIECCOB B P8, P9, P10, MIPOIIECCOB B MAIIMHOCTPOCHNUHU Ha 6a3e pa3paOOTaHHBIX AITOPUTMOB PEIICHUS
X0/J1€ MOArOTOBKU NPOU3BOACTBA HOBOM P11, P12 CTaHJAPTHHIX MPO(PECCHOHATBHBIX 33129
MIPOTYKIIUH, TIPOBEPSTH KAYECTBO MOHTa)Ka 1
HaJaJKU [IPU UCTIBITAHUSIX U B Cllaye [K(Y)-4.Y7 | YMeeT cOCTaBIAThH allTOPUTMBI MATEMATHYCCKIX MOJAEIICH TEXHOJIOTHUSCKIX
9KCIITyaTallii HOBBIX 00pa3I0B U3, MPOLIECCOB B MAllTMHOCTPOEHUN
Y3JIOB U JIeTajel BBITYCKaeMOH MPOLyKIINT
[IK(VY)-4.37 | 3HaeT npuHOUIB pa3pabOTKH aTOPUTMOB PEIICHHS CTaHJAPTHBIX
npodeccHoHANBHBIX 33/1a4
IIK(Y | ymeer ucnonp30BaTh CTaHAAPTHBIE P1, P6, P8, 3HaeT NPUHLUIIBI MOJICIMPOBAHNS aBTOMATU3UPOBAHHOTO 000pYJ10BaHUS U
)-11 | cpencTBa aBTOMATU3AINH [IPH P9, P12 IK(Y)-11.35 | TexHONMOTMYECKUX MPOIECCOB Ha 0a3e CTaHJAPTHBIX CPEACTB
MIPOEKTUPOBAHUHU JETANICH U Y3JI0B aBTOMAaTU3UPOBAHHOTO NPOECKTUPOBAHUS
MAaIIUHOCTPOUTENBHBIX KOHCTPYKIUH B
COOTBETCTBUU C TEXHUYECKUMHU 33IaHUSMUA
TK(Y) YMeeT CTpOUTH M UCIIOJIb30BaTh MATEMATHUECKHUE MOJIENH JIJIsSl ONIPEEIEHUS
11.V5 MHTCHCUBHOCTH HArpy>KEHHS IeTaliel pa3InYHbIMU (DAKTOpPaMU BHEIIHEH
’ cpenbl
IK(Y)- Brageer onbITOM cOCTaBIEHUsI MaTEMAaTUYECKUX MOJENIEH /IS ONIpEIEIeHUs
11.B5 MHTEHCHBHOCTH HATrPyKCHUS JETANCH pasTuIHbIMA (haKTOpaMHu BHEITHEH
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2. IMToka3zaTeau U MeTOALI OLICHUBAHUSA

IlaHupyeMble pe3yIbTaThl 00YYEHHS 10 TUCHHILINHE

Kon

HaumeHoBanue

Ko koHTpoIMpyemoii
KOMIeTeHIUH (NI ee
YaCTH)

HaumeHnoBanue pasjgeiia THCHUIIIHHBI

MeTonbl OlleHHBAHUS
(oLeHOYHbIE MEPONPHUATHS)

P/-1

HpI/IMeHSITI) 0a30BEIC C€CTCCTBCHHOHAYYHBIC 1 MATCMATUYCCKUC

3HaHUA U1 pCHICHNA HaYYHbBIX U MHXKCHCPHBIX 3a1a4 B obnactu

MOCTPOCHMS, aHAaJIN3a U MOJACIIMPOBAHNS TUIIOBBIX
TCXHOJIOT'MYCCKUX NPOLUCCCOB B MALIMHOCTPOCHUH.

TIK(Y)-2, [IK(Y)-4

Paszoen (mooynv) 1.
DynoamenmanbHvle OCHOBbL
MAmMeMamuyecko20 MOOeIUpOSaHUs.
Pasmen (momyms) 2. YucrneHHBIC
METOJIBI

Paszoen (mooynv) 3. Komnvromeproe
Modenuposanue

I[Tpe3enTanus, KOHTPOIbHASL
paboTa, 3aIUTa OTYETa 110
nabopaTopHOii paboTe, SKCIepTHAS
OLICHKA Ha 3a4eTe

P/I-2

HpI/IMeHSITI) MAaTEMATHYCCKUE METOIbl HA IPAKTUKE JIJIA
peUICHUA MHKXCHEPHBIX 3a74a4 ¢ UCIIOJIB30BAHUEM COBPEMECHHBIX

yuuBepcanbabix CAE- nporpamm

TIK(Y)-4, TIK(Y)-11

Paznen (momyne) 2. YucneHHble
METO/IbI

Pa3zoen (modyns) 3. Komnviomepnoe
Modenuposanue

IIpe3enTanust, KOHTPOIbHAS
pabora, 3ammra OT4eTa 1Mo
nabopaTtopHoi paboTe, IKCTIepTHAS
OLICHKA Ha 3a4eTe

3. HIkaja oueHUBaAHUSA
ITopsimoxk opraHu3anuy OLEHUBAHUS PE3YJIbTaTOB OOYyUEHHUS] B YHUBEPCHUTETE PErIaMEHTHPYETCS OTIENbHBIM JIOKAIbHBIM HOPMAaTHBHBIM aKTOM —
«CucteMa OIIGHUBAHUS PE3y/IbTATOB 00yueHHs B TOMCKOM MONMTEXHUYECKOM yHUBepcuTeTe (CrcTeMa OleHHBaHMA)» (B JACHCTBYIONICH pEIaKilnm).
Hcnonb3yercst 6aJibHO-PEHTUHIOBAsI CHCTEMA OLIEHUBAHMSI pe3yibTaToB 00yueHus. MiTorosas oreHka (TpaAuLMOHHAS U JIUTEpHAs) MO BUIaM y4eOHOH
nesitenbHOCTH (M3ydenue qucturiud, Y UPC, HUPC, kypcoBoe npoekTupoBaHue, MPaKTUKN) ONIPEACIIIETCS CYMMOU 0aJlsToB 0 pe3yJbTaTaM TEKYIIEro
KOHTPOJISl M TPOMEKYTOUHOM aTTecTalu (MTOroBast peTMHroBas oleHka - MakcumyMm 100 Gansios).

Pacnpe,ueﬂeHI/Ie OCHOBHBIX H OOIIOJIHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMeXCYTOqHOﬁ aTTeCTaluun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.

PGKOMCHI[yeMaﬂ mIKajia Jjisi OTACIIbHBIX OICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYILICT'O KOHTPOJIA




% BBINOJIHEHUS
3a/1aHus

CooTBeTCcTBHE
TPAJMIIHOHHOI OLIeHKe

Onpenenenue oLeHKH

90%+100% «OTInYHO» OTinyHOE MOHUMAaHKE MPeIMEeTa, BCECTOPOHHUE 3HAHUS, OTJINYHbIE YMEHHUS U BJaJIEHUE OMBITOM MPAKTUUECKOH IeATeIbHOCTH,
HEOOXOTMMBIE pe3yIabTaThl 00ydeHHs C(OPMHIPOBAHBL, MX KAYECTBO OIIEHEHO KOJMYECTBOM 0ajIoB, OJM3KAM K MaKCHMAJIEHOMY

70% - 89% «Xopo1ioy» JlocTaTo4HO MOJTHOE TIOHMMAaHUE MPEIMETa, XOPOIINE 3HAHUS, YMEHUS H OTBIT MPAKTUYECKOM NesITeIbHOCTH, HEOOXOIMMEBIC PE3yIIbTaThI
00yueHHs c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAJBHBIM KOJIMYECTBOM OAJIIOB

55% - 69% «Y IOBIL» IIpuemieMoe moHUMaHKUE MPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHUS, YMEHUS U OTBIT MPAKTUYCCKOH NEeSITeIbHOCTH, HEOOXOAMMBIC PE3YIbTAThI

06y‘I€HI/IH C(i)OpMI/IpOBaHI)I, Ka4CeCTBO HCKOTOPLIX U3 HUX OIICHCHO MMHUMAJIbHBIM KOJHNYCCTBOM 0asioB

0% - 54%

«Heynosi.»

Pe3yJ’ILTaTLI 06yqu1/I;1 HC COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$IM

[IIxana 1711 OLIECHOYHBIX MEPONPUITHH 3a4eTa

% BBINIOJIHEHHUSI JK3aMeH, CooTBeTcTBHE
< . Onpeneneﬂne OLCHKHA
3aJaHUH JK3aMeHa a1 TPAAHUUHNOHHOHU OLICHKE
55% - 100% - «3auTeHO» ITonumanue nmpenMera, BCECTOPOHHUE 3HAHUS, OTJIMYHBIC YMEHMS U BIaJICHUE ONBITOM IIPAKTUYECKOU AEATEIbHOCTH,

HEOOXOIUMBIC PE3yNIbTaThl 00yUeHUs CHOPMUPOBAHBI, UX KAYSCTBO OIICHECHO KOJUYECTBOM 0aIOB, OJIM3KUM K MAKCHMAIILHOMY

0% - 54%

- «He 3auteno»

PeSyJ’ILTaTLI OGy‘IeHI/IH HC COOTBETCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$[M

4. TlepeyeHb THIOBBIX 3aJaHMI1

OueHOYHbIe MEpPONPUATHS

l'lpuMepu THINOBBIX KOHTPOJIbHBIX 3a1aHmi

1. [TpesenTanus Tewmsr:
1. Cospemennbsie CAE-nakeTsl HCIOIb3yeMbIE B MHKEHEPHBIX pacueTax
2. Kpaessle 3amaun 1y AByMepHOTo ypaBHeHwus Jlammaca u [Tyaccona
3. TloHsATHe 0 Ka4eCTBEHHBIX CBOMCTBAX Pa3HOCTHBIX CXEM ([IUCCUIIATUBHBIE U AUCIIEPCUOHHBIE
CBOMCTBAa, MOHOTOHHOCTh, KOHCEPBAaTUBHOCTD, MIOJIHAsI KOHCEPBATUBHOCTD)
2. KonTponbnas pabora Bapuant Guiieta Ha KOHTPOJIBHYIO

1.

B mockocti X,Y 3amaHsl 4 SKCHEPUMEHTAIBFHO MOydYeHHBIE TOYKH C KOOPAMHATAMHU (0, yl), (h, yz),

(2h, Y, ) (3h, Y, ) ANNPOKCUMUPYHTE 3TH SKCIIEPUMEHTAIBHBIE PE3YIbTaThl JINHEHHON 3aBUCUMOCTBIO
y =a+bx,

WCIOJIb3Yysl METOJl HAUMEHBIINX KBaJIPATOB.

PexomeHmyeTCs CIeIyIOMIHi CII0c00 peNIeHHsI TaHHOH 3a0a49H:

- 3aIlMILIUTE CUCTEMY YCIOBHBIX ypaBHEeHUH (4 ypaBHEHHUS! OTHOCUTENBHO 2-X HEM3BECTHBIX);

- IpeoOpasyiiTe 3amuch YCIOBHBIX YPAaBHEHUI K MaTpUUHON hopme;

- YMHOKHB MaTpUYHOE PABEHCTBO Ha TPAHCIIOHHUPOBAHHYIO MAaTpPHILy, MOIYUYHUTE CHCTEMY HOPMAaIbHBIX

ypaBHEHUH (2 ypaBHEHHUS! OTHOCUTEIBHO 2-X HEM3BECTHBIX);




OueHno4yHble MEPONPUATHS

IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUI

2.

- pELIUTE CHCTEMY HOPMAJIBHBIX YPABHEHUH OTHOCUTENLHO HEU3BECTHRIX K0d(GuimenToB a,0 .

Kak omenmBaercss morpemHocTs (GyHKIMH HECKOJIBKUX MEPEMEHHBIX MO0 W3BECTHBIM TOTPEIIHOCTSIM €€
aprymenToB? [lomyaute (13 obme#t popmymnsl s GYHKIIUN JBYX ITEPEMEHHBIX) OIICHKH a0COMIOTHBIX U
OTHOCHTEIBHBIX TOTPEIIHOCTEH ISl CYMMBI, TIPOU3BEICHUS W YaCTHOTO JBYX MPHOIIMKEHHO 3aaHHBIX
qHCel.

Jns HeKoTopol TMHEWNHOW JUHAMHYECKON CUCTEMBI NOJYYEH XapaKTEPUCTUUECKUN MOJIMHOM YETBEPTOU
CTCTICHU

P,(A)=a' +a)’ +a,\’ +ar+a,.
ChopmynupyiiTe ycaoBHS yCTOWYHBOCTH CHCTEMBI, HCHONB3ys Kputepuii Payca — [ypsuiia.
BYI[CT JIM CUCTEMA YCTOﬁqHBa, €CJINn XapaKTepI/ICTI/IquKI/Iﬁ IIOJIMHOM HUMCECT BU.

P,(M)=2" +303 + 202 21— 4 (1)
P,(A)=2* +51% +102% +10A + 4 ()

Uro Ttakoe (a3oBbIid MOPTPET TUHAMUYCCKOW CUCTEMBI? YKaKUTE OCHOBHBIC THITBI TOUEK TTOKOS
JTMHAMUYECKON CHCTEMBI Ha TUIOCKOCTH. Kak BRIMIAANT (ha30BBIA MOPTPET B OKPECTHOCTH ITUX
TOYEK?

[IpuBennTe MareMaTHYeCKyr0 IIOCTAaHOBKY II€pBOM KpaeBOW 3ajadd Uil  JIMHEWHOIO
HECTAlMOHAPHOTO YPaBHEHUs TEIUIONPOBOAHOCTH Ha orpe3ke [0, 1]. 3amumute ypaBHEHUs
COOTBETCTBYIOIINE SIBHOW M HESIBHOW Pa3HOCTHOM cXxeMe, Ipemnoaras, yTo otpe3ok [0, 1] pa3out
y3J1aMH pa3HOCTHOM CETKH Ha YeThIpe paBHble yacTu. Kak pemiarorcs 3Tu ypaBHeHUA&

w

3amura 1a60paTOpHON PadOTHI

OO6ocHyiiTe Bally BbIBOABI IO J1a00paTOpHOI paboTre

3auer

IIpumep BonpocoB Ha 3ayer:

el N =

KoppekTHbIE 1 HEKOPPEKTHBIE 3a/1a4UH.

Y CTOMYUBOCTh PA3HOCTHBIX CXEM. METOIbI MCCIEOBAHUS YCTOMUMBOCTH
Knaccudukamnms maTeMaTHIECKUX MOJIETIEH

Cxema Kpanka — Hukoncona Jiis perieHust 3a/1a4 TeIIonpoBOIHOCTU U audPy3un

5. Mertoanuyeckne yKa3zaHus no npoieaype oneHuBaHus

OneHo4yHbIe MEPONPHSITHS

ITpouenypa npoBe/ieHHsI OLIEHOYHOI0 MEPONPHSATHS U HEOOX0IHUMbIe METOAMYeCKHe YKA3aAHHS

1.

IIpe3enTanus

BriOpath TeMy npe3eHTaluuu A1 peICTaBIeHUs Ha IPAaKTHYECKOM 3aHATHH, COTJIACOBAB €€ C
npenogasateneM. KonnyecTBo ciaiijoB — He MeHee 10, BpeMst BHICTYIIIICHUS — 5-7 MUHYT.
Kputepun oneHuBanus:




OueHno4yHble MEPONPUATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

CopneprkaHue: B Ipe3eHTAllMK PAcKpbITa TeMa — 2 Oasia

Ju3aiin: opopmieHne claiiioB He MEPErpyKeH0 TEKCTOM, WILTIOCTPALIUH, TPAaQHUKH U TaOIHIIbI
COOTBETCTBYIOT TeMe — 2 Oaa

BricTymnenue: BRICTyNAOMUNA CBOOOHO H3IaraeT MaTepral (He 3a4MThIBACT), OTBEYACT HA BOTIPOCHI
110 TeMe Ipe3eHTanuu — 2 Gaa.

Kontponbnas pabota

IIpoBonuTcs B aynuropun. MakcumanbsHas oneHka 10 6ayuioB B ciryyae paBUIbHBIX OTBETOB HA BCE
BOIIPOCHI

3amuTa 1a60paTopHON pabOThI

KoHTposbHBIE BOIIPOCHI MPEICTABICHBI B METOAMYECKUX YKA3aHUSX K JJAOOPATOPHBIM paboTaM.
3amumeHHas JadopaTopHasi paboTa OIeHHBAETCSI MAaKCUMAIbHO B 8 OaiioB (mpu oTBete Ha Oonee 70%
BOIIPOCOB), MUHUMAJIBHO B 2 6asu1 (Ipyu 0TBETE MHHUMYM Ha 55% BompocoB).

3auer

[IpoBoautcs B aynuropun. MakcumanbHast orieHka 20 0aioB B cilydae IpaBUIbHBIX OTBETOB Ha BCE
BOIIPOCHI




