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1. Poab aucuuniunbl « TexHnuyeckoe 00Ccay:KUBAaHUE H PEMOHT He(pTera3onposoa0B» B (POPMUPOBAHNM KOMNETEHIMH BbINMYCKHUKA:

HNHaukaTopbl A0CTHKEHHS KOMIIeTeHI it

Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPBI

KOMIIeTeHIIUH)
Kox xoMnerenmun
HaunmeHoBaHNe KOMITETEHIIUU HaumenoBanme HHAUKATOpa
HaumenoBanue
Kon nnaukaropa AOCTHKEHHsI Kon
YK(V¥)-1.1.B1 Brnaneer onbITOM IPUMEHEHUS 3aKOHOB
€CTECTBEHHBIX HAayK M MaTeMaTHIECKAX
METOJ0B M MOJIENIeH JUIsl pelIeH s 3a1a4
TEOPETUYECKOT0 ¥ NPHUKIIaJHOTO
CriocoGeH  OCYHIECTBISATH  ITOWCK,
5 Xapakrepa
KPUTHYECKHMH  aHamu3 W CHHTE3 A paKTep
. HaIM3MUpYyeT 3ajady, BBLICISS e
YK(Y)-1 nHGOPMAIMY, TPUMEHSTh CHCTEMHBIN N.YK(Y)-1.1 Py Y
6a30BbIE COCTABIAIOMINE YK(V)-1.1.V1 YMeerT pemats 331241 TEOPETUUECKOTO U
MOAXOJA ULl PEUIeHHs IOCTaBJICHHBIX
MIPUKIIAJHOTO XapaKTepa
3a1a4
YK(V)-1.1.31 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U
MaTeMaTHIECKHE METO/bI TEOPETHIECKOTO
XapakTepa
N.0IIK(Y)-1.1 IIpumensaer MaTeMaTU4YECKUI OIIK(VY)-1.1.B2 Brnageer MaTeMaTHYECKUM aNapaToM
anmapar uccieoBaHus QyHKINH, I epeHIIMATBHOTO U HHTETPATBHOTO
THEHHO anreOpel, HUCUYUCITIEHUS JUIs TPOBEACHNUS
U depeHIIHaTBHOTO U TEOPETHUUECKOT0 HCCIIECIOBAHUS U
HHTETPAILHOTO UCUYNCIICHHS, PSIJIOB, MOJICJIMPOBAHUS (PUMUECKUX U
Crioco6eH pemaTts 3a1aur, OTHOCSIIHECS qudepeHIaNbHEIX YPaBHEHHUH, XMMHYECKHX ITPOIIECCOB H ABJICHUMH, a
K IPO(eCCHOHAIBHON JIeSITeNTbHOCTH, TeopuH HYHKIUH KOMIIEKCHOTO TaKoKe, JUIS peleHus NPoheCCHOHATBHBIX
OIK-1 MPUMEHSST METO/ABI MOJICTTHPOBAHUS, MEePEMEHHOTO B HH)KEHEPHOI 3a1a4

MaTEMaTHYECKOIO aHAIIN3a,
€CTECTBCHHOHAYYHBIC U
00LIEMH)KEHEPHBIE 3HAHUS

JCATCIIBHOCTH

OITK(Y)-1.1.Y2

‘YMeeT NpuMeHsTh anmnapar
T hepeHITHATBEHOTO ¥ HHTETPATBHOTO
UCYUCIIEHHUS JJIs1 PELIEHNs CTaHIapPTHBIX

3amaqd

OIK(Y)-1.1.32

3HaeT OCHOBHbIC TIOHSATHS U TEOPEMBI
T epeHINaTbHOT0 UCUUCICHUS (PYHKIIHA
HECKOJIbKUX NMEPEMEHHBIX U HHTETPaIbHOTO




Kon xomMneTenmm

HaunmeHoBaHNe KOMIIETEHIIUU

HNHaukaTopbl A0CTHKEHHS KOMIIeTeHIHii

CocraBasiionmue pe3yJibTaTOB OCBOCHHUSA (uecxpmrropbl

KOMIIeTeHIIUH)

Kon unaukaropa

HaumeHoBaHue HHAMKATOpPA
JAOCTUKEHHS

Kox

HaumenoBanue

HUCYHCIICHUA Q)yHKHI/II/I OHHOﬁ 1 HECKOJIBKHUX
TMEPEMEHHBIX

WLOIMK(Y)-1.5

JleMOHCTpUpyeT  3HaHME  OCHOB
TEOPETUYECKOH MEeXaHUKH, TEOpHUHU

MEXaHHU3MOB u MalIIIVH,
COTIPOTUBIICHUS MaTepuaios,
nIeTaiein MaIlIiuH u OCHOB

KOHCTPYHPOBAHHUS U NPUMEHSET UX
IPH PEHICHUH MPAaKTUIECKUX 3a1a4

OIK(Y)-1.5.B1

Brnageer ONBITOM TEOPETHUECKOTO H
SKCIIEPUMEHTAIBHOIO  HCCIEAOBaHUSA B
MEXaHUKE,  HCIIONb30BAHUSI  METOMOB
TEOPETUUECKON MEXaHUKH, TEOpHHU
MEXaHU3MOB M MAIIHMH, COIPOTHBICHHS
MaTepHajoB, JeTaledl MalldH H OCHOB
KOHCTPYHPOBaHHUs npu peuieHnn

NPaKTUYCCKUX 3aga4

OIK(Y)-1.5.Y1

YMeeT TNpPUMEHSATh METOABI aHaInW3a |
CHHTE3a HCIOJHHUTEIbHBIX MEXaHH3MOB,
METOABI pacueTa H KOHCTPYHUPOBAHUS
JIeTaliei U y3JI0B MEXaHU3MOB

OIIK(Y)-1.5.31

3HaeT OCHOBHbBIE BUAbI KOHCTPYKLHMHA U
MEXaHU3MOB, METOJBl WCCICIOBaHUS H
pacuera HX CTaTUYECKUX,
KHHEMaTHIeCKHX U JIUHAMHYECKHX
XapaKTepUCTUK, METOJBl pacdyeTa Ha
IPOYHOCTb M  JKECTKOCTh  THUIIOBBIX

OJIEMEHTOB Pa3JINYHbIX KOHCprKHHﬁ




2. Ilokasareau u METOAbI OICHUBAHUSA

I[InaHupyeMble pe3yJbTaThl 00yUeHHs MO Kon unaukartopa
MCIHUIJINHE OCTHIKEHHS
4 A . MeTtoabl OlleHUBAHUSA
KOHTPOJHPYeEMOii HaumeHnoBaHue pa3iena THCHUIIMHBI
(o eHOYHBIE MePONIPUATHS)
Kopn HaunmeHnoBanue KOMIeTeHUHH (Mau
ee 4acTu)

Paznen (moayaib) 1

OcHOBHBbIE PeNOCHIIKH M THNIOTE3bl TEOPHHU YIIPYTOCTH
OCHOBHBIE NPEANOCHUIKY U TUIOTE3bl TEOPUHU YIPYTOCTH.
MeToab!l TeOpUH YIPYTOCTH. Y CIIOBHBIE 0003HAYCHHUS.
[IpocTpaHcTBeHHAs U IJIOCKAs 3a7ja4il TEOPHU YIIPYTOCTH.
Paznea (Moayb) 2.

HanpsizkeHHOe cOCTOsIHME B TOYKe

Tenzop HanpspxeHuid. luddepeHunanbHpie ypaBHEHHs
paBHOBecHs. HanpskeHns Ha HAKIOHHBIX IUTONIAIKAX.
HamnpspxkenHoe coctosiHuEe B Touke. | TaBHBIC HAIPSDKEHMS,
WHBapHaHThI HANPsDKEeHHOTO cocTostHus. [llapoBoii TeH30p 1
JICBHATOp HanpshKeHHH. IHTEHCHBHOCTD HaNpsDKEHHUH.
Paznen (moayaib) 3.

JedopmupoBanHoe cocTOsIHME B TOUKe

[Nepememmenus n nedopmanun. CoorHomenuns Kommn. 3amuTa NpakTHYECKNX padboT
O0bemMHas nedopmaiusi. Y paBHEHUS HEPa3phIBHOCTH DK3aMeH

nedopmanuii. Tersop nedopmaiiuii, raaBHbie qehopMaiuu.
MHBapuaHTh! gedopmariuid.

Paznen (moayib) 4.

3akon I'yka. JHeprus nedpopmanun

Bripaxxenusi nedopmarnuii yepes HanpsbkeHus. BeipaskeHunst
HanpsbKeHuil yepes aedopmarium.

3akoH ['yka B TeH30pHO# popme. Pabora ynpyrux cu,
MOTeHIMabHAs SHeprus nedopmannii. Teopema B3auMHOCTH
berru.

Pasznen (moayan) 5.

Cratuueckue ypaBHEHHUs. | eoMeTpudecKkue ypaBHEHUs..
dusnueckue ypaBHEHH. Y paBHE-HUS B IEPEMEILECHUIX
(ypaBHenue Jlsime). YpaBHEHUS B HaNPsHKSHUSX (ypaBHEHHS
benprpamu — Muryeinia

CraBuTh M pelIaTh pacyeTHHIE 3aauH C
PO 1 HCTIOJIb30BaHUEM MaTeMaTHIECKOTO N.YK(Y)-1.1
ammapara TCOpUHU YIPYyrocTH

IIpousBoauTH aHAJUTHYECKHE Paznen (moayanb) 1

npeodpa3oBaHus OCHOBHEIX OcCHOBHEBIE NPEANOCLIIKM ¥ THIIOTE3hLI TEOPHH YIIPYTOCTH 3auura npaxTitieckux pador
PJ12 . N.OIK(Y)-1.1 P puH ynpy 3amuTa 1a60opaTOpPHBIX padboT

COOTHOILICHUU Me>1<)1y rlapaMeTpaMH OCHOBHI)IC npe)mocmmm U TUIIOTEC3bI Teopvm pryFOCTI/I.

DK3aMeH

HanpsHKEHHO-Ie(GOPMHUPOBAHHOTO MeTompl  TEOpPHHM  YIUPYTOCTH. YCIOBHBIE  0003Ha4eHUs.




COCTOSAHHUA JUIsL IIOUCKa peuicHuA
MOCTaBJICHHOM 3aJauu

HpOCTpaHCTBeHHafI U IUIOCKasA 3aJa4u TCOPpUHN YIIPYTOCTH.

Paznen (moayianb) 2.

HamnpsizkeHHOe cOCTOsIHME B TOYKe

Tenzop  Hanpspkenuil.  JnddepeHumansHple  ypaBHEHUS
paBHOBecus. HampsbkeHHss Ha  HAKJIOHHBIX — IUIOINAJKAX.
HampsokeHHoe cocrositHMEe B Touke. [JlaBHblE HamnpsKeHUS,
MHBAapUaHTBl HAIpPSDKEHHOTo coctosHus. [llapoBoil TeH30p M
JIeBUATOp HanpsKeHU. MHTEHCUBHOCTh HAPS)KEHUH.

Paszpnen (moayan) 3.

JdedopmupoBanHoe cocTOsIHNE B TOUYKE

[Mepememennst u  gedopmartim. CootHomenus Komm.
Ob6wvemHass  medopMmarus. VYpaBHeHHS ~ HEpa3pHIBHOCTH
nepopmanuit. Tensop nedopmaruii, riaaBHbIC aehOpMaLUU.
WuBapuaHThl nedopmanuii.

Paznea (Moayinb) 4.

3akon I'yka. Jneprus nedpopmanun

Bripaxenus nedopmannii yepes HanpspkeHus. BoipakeHuns
HarnpsbKeHuH yepes aedopManum.

3akon ['yka B TenzopHod ¢opme. PabGora ympyrux cui,
TIOTeHIMAIbHAS SHeprus nedopmanuii. Teopema B3aUMHOCTH
berru.

Pasznen (moayian) 5.

Cratuueckue  ypaBHEHHUs. ['eoMeTpuYeckue  ypaBHEHUS.
dusnueckue ypaBHEHMs. YpPaBHE-HHMA B IEPEMEIICHUSIX
(ypaBHenue JlsiMe). YpaBHEHUs B HanpsDKEHHAX (ypaBHEHHS
benbrpamu — Muryeinia

P13

OnpenensaTb GU3HUECKUN CMBICIT CUCTEM
b depeHIaTbHBIX ypaBHEHUU
paBHOBECHs, TPAHUYHBIX YCJIOBHHA U
(U3NIECKUX COOTHOIICHUIH

WL.OIIK(Y)-1.5

Paznen (moayasb) 1

OcCHOBHbIE NMPEINOCHIJIKN U THIOTE3bI TEOPUM YIIPYTOCTH
OCHOBHBIE TIPEANIOCHUIKH U TUIOTE3bI TEOPUU YIIPYTOCTH.
MeToibl TEOpUH YIIPYTOCTH. Y CIIOBHBIE 0003HAYCHHMSI.
IIpocTpaHcTBEHHAs U MJIOCKas 3aa41 TEOPHUH YIIPYTOCTH.

Paznen (moayab) 2.

HanpsizkeHHOe cOCTOsIHME B TOUYKe

Tenzop HanpsbxkeHuid. [luddepeHunanbHple ypaBHEHHS
paBHOBecus. HanpsikeHus Ha HAKIOHHBIX IUIOMAKAX.
HanpsoxenHoe cocTosiHUE B TOUKe. [ 1aBHbIE HANPsHKEHUS,
WHBapHaHThI HaNpsDKeHHOTO cocTostHus. [1lapoBoii TeH30p 1
JIeBUATOp HanpshkeHHH. VIHTEHCHBHOCTD HAaNPSKEHUH.

Pasznen (moayas) 3.

3amuTa IpakTHIeCKuX padoT
3amuTa 1a6opaTOpHBIX padboT
DK3aMeH




JedopmMupoBanHOe COCTOSIHIE B TOYKE

[epemernenus u nedpopmanun. CoorHomenus Komn.
Oo0bemHas nedopmarys. Y paBHEHUS] HEPA3PHIBHOCTH
nedopmanmii. Tensop nedopmaruii, rnaBHele 1eGopMaLUH.
VuBapuaHThl qedopManuii.

Paznen (moayianb) 4.

3akon I'yka. Jneprus nedpopmanun

Bripaxenuns nedopmanuii uepe3 HanpsHKeHUS. BripaskeHus
HaTPsDKCHAHN uepe3 aeopMarum.

3akoH ['yka B Ter30pHOi1 popme. Pabora ynmpyrux cu,
MIOTeHIMaIbHAs SHeprus nedopmannii. Teopema B3auMHOCTH
bertn.

Paznen (moayaib) 5.

Cratuyeckue ypaBHEHHs. | eoMeTpudecKknue ypaBHEHUs.
OusnyecKue ypaBHEHUsl. Y paBHE-HUS B IEPEMEILEHUAX
(ypaBHeHue JIsime). YpaBHEHHS B HANPSOKCHUAX (YpaBHEHUS
benbrpamu — Muryeinia

3. lIkaja oueHuBaHUA

[Topsinox opraHM3anMy OLIEHUBAaHUS PE3yJbTAaTOB OOYUYEHUS B YHUBEPCHUTETE PETIAMEHTHUPYETCS OTHAEIbHBIM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM —
«CucreMa OllEHHBaHHS Pe3yJIbTaTOB 00y4YeHUs] B TOMCKOM MOJUTEXHUYECKOM yHHBepcuTeTe (CucremMa OleHMBaHHs)» (B ICHCTBYIOLICH PEIaKIIUH).
Hcnonp3yetcs OamibHO-pEHTHHIOBAsI CUCTEMA OLIEHUBAHUS PE3yJIbTaTOB 00yueHus. iToroBas oneHka (TpaauliMOHHAs! U JINTEPHAsT) IO BUJAaM y4eOHOM
nestenbHOCTH (n3ydenue aucuuiuing, Y UPC, HUPC, kypcoBoe npoeKTUpOBaHue, IPAKTUKHU ) OTIPE/IENIeTCsl CyMMOM 0asyIoB MO pe3yabTaTaM TeKYIIero
KOHTPOJISI U TPOMEXYTOUHOM aTTecTaliu (MTOroBasi peuTHHIroBas oreHka - makcumym 100 6asmioB).

PacnpeﬂeneHHe OCHOBHBIX H AOINOJHHUTCIBHBIX 0amnoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYHIECTO KOHTPOJIA U HpOMG)KyTO‘-IHOfI aTrTecraluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

PeKOMeHHyeMaﬂ mKajga ajisi OTACJIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/'I BXOAHOI'O U TCKYILICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTcTBHE
. OnpejeieHne OLlEHKH
3aaHUA TPaANLHOHHOI OLleHKe

90%+100% «OTanyHO» OTnryHOE MOHNMAaHKE MTPeIMeTa, BCECTOPOHHUE 3HAHUS, OTJINIHBIE YMEHHUS U BJIaJICHUE OMBITOM MPAKTHUECKOH NeATeIHbHOCTH,
HE00X0IUMBIC Pe3yabTaThl 00ydeHHUs: CHOPMUPOBAHBI, HX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJUIOB, OJU3KHM K MAKCUMAIEHOMY

70% - 89% «Xoporoy» JlocTaTo4HO MOTHOE TIOHUMAaHUE TPEAMETa, XOPOIITNe 3HAHUSI, YMEHHS U OTIBIT MPAKTUIECKON e TEIILHOCTH, HEOOXOTUMBIE PE3yIbTAThI
00y4eHus c(hopMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MHHUMAJILHBIM KOJIMYECTBOM 0ajlioB

55% - 69% «Y 1OBIL» [IpuemieMoe MoOHNMaHKE PEAMETA, YIOBICTBOPUTEIBHBIC 3HAHUS, YMEHUS H OIBIT MPAKTUIECKOH NesTeIbHOCTH, HEOOXOAMMEBIEC PE3YIIbTaThI

06y‘l€HI/IH C(l)OpMI/IpOBaHLI, Ka4€CTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJNYECCTBOM 0asioB




0% - 54% «HeynmoBi.» PesynbraTel 00y4eHns] He COOTBETCTBYIOT MEHUMAIIBHO JOCTATOYHBIM TPEOOBAHUIM

[TTxana 17151 OLICHOYHBIX MEPONPHUITHM 3a4eTa

% BBINOJIHEHHUS CooTBeTcTBHE
o 3auer, 6am1 . Omnpenesienue oneHKH
3aJaHUH JK3aMEHa TPAaAHUHNOHHOH OLICHKE
90%+100% 18 +20 «OTIUIHO» OTnu4HOE NOHUMAaHKE TIpeAMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MPAKTUYECKOIl AesTeIbHOCTH,

HCO6XO)II/IMI)IG PE3YJIbTATHI 06yquI/m C(l)OpMI/IpOBaHI)I, HUX Ka4CCTBO OLICHCHO KOJIHMYCCTBOM GaJ'IJ'IOB, ONM3KUM K MaKCUMaJIbHOMY

70% - 89% 14+17 «XoporIo» JlocTaTo4HO TOJIHOE TOHUMAaHUE NPEeIMETa, XOPOIIHe 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH e TeIbHOCTH, HE0OX0AUMBbIE
pe3ynbTaThl 00y4eHHs CPOPMUPOBAHbI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB

55% - 69% 11+13 «Y IOBIL» [MpuemireMoe MOHUMaHKE TIPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHIS U OIBIT IPAKTHUECKON ACATEINbHOCTH, HEOOXOIUMBIC
[pe3ynbTaThl 00y4eHHs CHOPMUPOBAHEL, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJBHBIM KOJIMYECTBOM 0aJlIoB

0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00ydeHUs He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBAHUSIM

4. IlepeyeHb THMNOBBIX 3aIaHUI

Nen/m | OueHoYHBIE MEPONPUATHSA

| IIpuMepHI THIOBBIX KOHTPOJILHBIX 331AHHI

Paspen (moayab) 1. OCHOBHBIE MPEANOCHUIKY U TUIIOTE3bl TEOPUH YIIPYTOCTH

Bompocsr:
3amuTa npakTHyeckoil paboTsr Nel 1. Ha3oBHUTe OCHOBHBIE NOMYINECHHS 3IEMEHTAPHON TEOPHHU
1 OcHOBHBIE OTINYHA TeOpHPlv 2. HazoBuTe OCHOBHBIC JOMYIICHHUS TCOPUU YIIPYTOCTH
YHOPYIOCTH OT 3JIEMEHTAPHOH TEOPHUH 3. Jlaiite onpeaesieHie KOHTUHYyMa
(COnpOTHBJICHUSI MATEPHAJIOB) 4. Kaxkue nedopmaiuy MOKHO CUUTATH MATTBIMU?
5. Kakue neopmaiu SBISIOTCS yIPYTUMHA?
3ammTa mpakTHIecKoi padoTer No2 Bonpoce:
) OCOBEHHOCTH COKPAIIIEHHOI 3aTHCH 1. Jlns gero nucmoiib3yeTcs COKpalleHHas 3aluch HHIEKCOB ?
ypaBHeHHii TeOPHH YHPYrocTH. 2. Yro 3HaUMT «CYMMHPOBAHHE [0 OBTOPAIOLIMMCS HHACKCAM»
TpaBuio cyMmmupoBanus HuIEKCOR) 3. [IpuBenure mpuMep MOJHON M COKPAIIEHHON 3aIMCH ypaBHEHHUN
4. Yro o3Hauaer 3amsTasi B HIOKHUX MHAEKCax?
Bompocsr:
1. Yro Takoe mIOCKOE HANPSHKEHHOE COCTOSIHUE?
3ammyra IpaKTHIECKOH paboThr Ne3 2. Uro Takoe IUIOCKOE Ne(pOPMUPOBAHHOE COCTOSTHHUE?
3 ILitockoe HaNpsIZKeHHOE M ILIOCKOE 3. UYeM OTIMYAOTCS CHCTEMBI YPAaBHEHHUH, OMMCHIBAIOIIUE IIIOCKOE HAMPSHKEHHOE | IIOCKOE Ae(hOpMUpOBAaHHOE
AeOopMHUPOBAHHOE COCTOSTHHE cocrosHue?
4. B xakux yCIOBHSX PeaJM3yeTcs MIOCKOE HAPSKEHHOE COCTOSHUE?
5. B Kakux ycJOBHSX pealn3yeTcs INIOCKoe AehOpMUPOBAHHOE COCTOSTHHE?

Paznen (moayan) 2. HanpsizkenHo-ae¢opMUpPOBaHHOE COCTOSIHHE B TOUKE

4 3amuTa mpakTHIecKoi paboTer Ned

Bompocsr:




3anucek ypaBHeHHIl paBHOBecHUsI
3J1eMEHTAPHOro o0beMa

1. 3anummure ypaBHEHHS pPaBHOBECHs OECKOHEYHO MaJoro IMapajuleseNuIesia, BBIPE3aHHOTO M3 Tejla, Ha KOTOpoe
JeHcTByeT cuiia TAKECTH

2. IlpuBenure npuMep 3amycH ypaBHEHHS IPOEKIMH MACCOBOW CHIIBI HA KOOPJHHATHYIO OCh

3. KaxkoB Bec anieMeHTapHOr0 napajuienenumnena’?

5 Bomnpocst:
3ammTa npakTHYecKoil paGoTsr Ne5 1. 3anmmmre ycnoBuUs Ha TpaHUIIE AJSI TOHKOCTEHHOTO Tela, Ha KOTOPOE JIEHCTBYET HOPMaslbHAsA K KOHTYPY COKUMAIOIIas
3anuch ypaBHEeHMIl HA rPpaHHUIe Harpyska.
yIpyroro teia 2. 3amummTe 3HAYCHHS HATIPABJISIOMINX KOCHHYCOB /IS TTOJIOKHUTENbHBIX 3HaYeHui dX dy
3. 3amummTe BBIpaXKEHHUS VIS HANIPSHKSHUH Ha TpaHuULle
6 Bompocsr:
3amuTa npakTH4eckoi padotel Nob 1. 3anumure ypaBHEHHs paBHOBECHS B IMIMHIPUUCCKUX KOOPIUHATAX JJIS INIOCKOTO HANIPSHKEHHOTO COCTOSTHUA (3a1a4a
YpaBHeHuUsI paBHOBecHs B Jlame)
IMJINHAPHYECKUX KOOPAUHATAX 2.  YkaXuTe HarpaBJeHHs IJIaBHBIX HaNpPsDKEHUH
3. Yro Takoe uzocrara?
7 Bompocsr:
3amuTa npakTH4eckoi padoter Ne7 1. TIlo 3amaHHBIM KOMIIOHEHTaM TE€H30pa HANPsDKEHUH 3alUIINTe 3HaUeHUE IepBOro HHBAPHAHTa TEH30pa HaIPsHKCHUH
PacueTr HHBAapHAHTOB TeH30pa 2. Ilo 3a1aHHBIM KOMIIOHEHTaM TEH30pa HANPSDKCHUH 3alUIINTE 3HaYeHHE BTOPOTO WHBAPHAHTa TEH30pa HaIpsIKSHUI
HATIPSAKCHUH 3. Ilo 3aaHHBIM KOMIIOHEHTaM TEH30pa HANPSHKCHUH 3alUIINTE 3HaUeHHE TPETHEro MHBApHaHTa TEH30pa HAPSKEHUH
8 3ammra madopaTropHoit paboTsr Nel Bomnpocsr:
HNurtepdeiic nporpammMHoro 1. VYkaxwure OCHOBHBIC HHCTPYMEHTHI CO3/IaHUS TEOMETPUICCKOIN MOIeTH
KOMILJIeKCa, pelaTeu, OCHOBBI SI3bIKa 2. YKaxuTe OCHOBHBIC HHCTPYMEHTHI pabOTHI ¢ KOHEYHO-3JIEMEHTHON CETKOM
Fortran, ocHOBHBIC IOHATHSA H 3. 3amummure 1MociIea0BaTeNbHOCTh KOMaH T JUIS CO3IaHUs IMITMHPHUIECKOM TOBEPXHOCTH
onpeeJeHUsI MeTOAA KOHEYHbBIX 4. B 4eM oTIMYME TOYKH OT y3/1a B TEPMHUHAX KOHEUHO-3JIEMEHTHOTO aHan3a?
3J1€MEeHTOB.
9 Bomnpocsr:

3amura 1a60paTopHOit padboTh N2
IMocTpoenne reomMeTpuuecKkoii Moaean
U pa3dueHne Ha KOHEYHbIE YJ1eMEHThI.
CBoiicTBa MaTepuaJioB

1. 3anummre mocnenoBaTEIFHOCTh KOMAH s pa30MEHUs TOBEPXHOCTH HA CTPYKTYPHPOBAHHYIO CETKY
2. 3anuimre mocie0BaTeIbHOCTh KOMAH T IJIS 3aIaHusI 00JaCTH MEIbUCHHUS CETKH.
3. C momorpto rpadudeckoro natepdeiica 3amaite CBOMCTBa MaTepraia MOICIIN

Pazgen (moxyJin) 3. lehopMUpOBaHHOE COCTOSIHHE B TOYKE

10 . Bormpocsr:
3amura mpaKTHIeCKoi paboTsr Ne8 = >
. 1. Tlo n3BEeCTHBIM BBIPAKESHHSAM IS IEPEMEIICHUH 3aUIINTe KOMIIOHEHTHI TeH30pa AedopMarui
Pacuer nedopmaumii mo M3BeCTHbIM
TepeMelmeHIsM 2. Kak Ha3pIBaOTCS ypaBHEHHMS, CBS3BIBAIOIINE NIEpEMEIICHHS U aedopMaruu
P 3. 3ammmmure peuieHue aisi Opyca, uarndaemMoro TopuobiMu MoMeHTaMu (3anaya CeH-Benana)
11 3aiuTa npakTudeckoi padotel Ne9 Bompocsr:




Pac4yer o0bemMHoOiIT nedopmanun 1. Yro Takoe mapoBas 1 IeBHATOpPHAs YacTH TeH30pa AedopMannii. DU3NUECKHil CMBICHT
2. Ilo u3BecTHBIM KOMIIOHEHTaM Ae(OpPMAIMHK 3aUIINTE BEIpAKEHUE 00BEMHOTO PACIIUPEHHUS TS IPSIMOIMHEHHBIX
OPTOTOHAIBHBIX KOOPAWHAT
3. Ilo u3BecTHBIM KOMIIOHEHTaM Ae(OpPMALMHK 3aUIINTE BEIpAKEHUE 00BEMHOT0 PACIIUPEHHUS T KPUBOJIMHEHBIX
11apaboJIMYeCcKuX KOOPAHHAT
12 3amuTa npakTudeckoil padorer Nel0 Bonpocet: " "
1. HaiiguTe 3HaueHMs IEPEMENICHUI, IPH KOTOPBIX KOMIIOHEHTA BpalieHust 00paiaeTcsi B HOJIb
OnpeneneHue KOMIOHEHTOB . N
e OPMHPOBANNOTO COCTOSHHS 2. HaI:’II[I/ITe KOMITOHEHTHI ie()OpMalvu Tela, CHMMETPHHHOH OTHOCHTENBHO Hadasla KOOpAMHAT
3. Haiigure Bce KOMIOHEHTH AeGOpMaIlii, CHMMETPUYIHOI OTHOCHTENbHO ocn OZ.
13 Bonpocs
3amuTa 1a6opaTopHOH paBoTs Ne3 1. 3anmmmre mocieROBaTENFHOCT KOMaH IS 3alaHHS yCHOBIiI'I‘/'I 3aKpETICHUS
N 2. 3anuumTe MOCIeAOBATEIFHOCTh KOMAH JUIS 3alaHMs YCHINH Ha TPaHuUIe
3aaHue rpaHUYHBIX YCJIOBHIA.
Mo.tyuenne pemennsi, Anams 3. TMokaxwure aBa criocoda 3amycka permaTess
pe3yAbTaTOB 4. BeiBenuTe Ha 9KpaH pe3yibTaThl B HAMPSIKEHUIAX
5. BeiBenure Ha 9KpaH pe3yNbTaThl B IEPEMELICHUIX
6. BriBegnTe Ha 9KpaH ycHJINs B 3aKPEIUICHHBIX y3/Iax
14 Bonpocsr
3amura 1abopaTropHoit paboTsr Ned 1. Kaxkas n3 BeTHYNH MOXKET CITY>KUTb JJISI OLIEHKH MPOYHOCTH KOHCTPYKIINU
PacueT (pepMeHHBIX KOHCTPYKIUI 1O/ 2. B03MOXXHO JIM MOJTy4eHHE pelleHne MTPY 3a/laHHON Ha TPaHUIIe CUCTEMbl YPaBHOBEILICHHBIX HArPY30K 0€3 3aKperieHUs
AeiicTBHEM COOCTBEHHOIO Beca, OTJIENIBHBIX y3JI0B?
CHEroBOii M BeTPOBOIl HATPY3KHU 3. Kak npousBoaurcs nepecuer HOPMaTHBHOTO 3HAYEHHSI CHETOBOW HArPYy3KH B IPAHUYHBIE YCHITUS?
4. VYxaxute HauboJiee HArPYKEHHbBIE Y3JIbl KOHCTPYKLIUH
Pasnen 4. 3akon I'yka. Jneprus nedopmanumn
15 3ammrTa npakTHdeckoi padoTsr Nell Bormpochr:
OcHOBHbIE ypaBHEHHs! H UX 00mmue 1. 3anmmmre npsmyio Gpopmy 3akoHa ['yka B IpSMOYTOIBHBIX KOOPIMHATAX
PELICHUS B NPSIMOYTOTEHBIX 2. 3anummmure oOpaTHyto Gopmy 3akoHa ['yka B psIMOYTOJIBHBIX KOOpAWHATAX
KooOpaAWHaTax 3. 3amnummure OCHOBHBIE YPaBHCHHS B HAIPSKCHUAX
4. 3anumuTe OCHOBHBIC YPAaBHEHHS B EPEMEIICHUIX
16 3amura mpakTHUeCKoi padoThr Nel2 Bonpocsr:
OcHoBHBIe ypaBHeHUs U HX ofuLue 1. 3anmmmre npsmyio ¢popmy 3akoHa ['yKa B IMIMHAPUIECKUX KOOPAWHATAX
pelueHust B IUIUHAPUYIECKAX 2. 3Banwmure 00paTHyo Ghopmy 3akoHa ['yKa B HHIMHAPHIESCKUAX KOOPAUHATAX
KOOpJAMHATAX 3. 3amummTe OCHOBHbIC YPaBHEHHS B HANPSDKEHUSIX B HMJIMHIPUYECKUX KOOPANHATAX
4. 3anumuTe OCHOBHBIE YPAaBHEHHS B IEPEMEIICHISIX B IMIMHAPUISCKHX KOOPAUHATAX
17 3amuTa npakTHdeckoi padorsr Nel3 Bompocs!
Peurenne niockux 3ajad ¢ moMomeio 1. CoopmynupyiiTe CyTh penIeHus INIOCKUX 3a/1a4 TEOPUH YIIPYTOCTH C UCII0JIb30BaHNEM (YHKIIMU HANPSDKECHUH
yHKUMH HANPSIAeHUH 2. BoccranoBuTe napaMeTpsl HAPSHKEHHOTO COCTOSHMUS NPSIMOYTOJIbHOM TUIACTHHBI 110 331aHHOM (YHKIIMH HAIIPSHKEHUH
3. KakoBbl 0CHOBHBIE CBOMCTBa (DYHKIIUH HANIPSHKCHUH?
4. KakoMy ypaBHEHHIO yJOBJIETBOPsiET (PYHKIUS HANPSDKCHUIH?




18 | 3ammra naboparopuoii pabotsr NoS Bomnpocs!
MoneaupoBanne u pacer 3a1aun 1. VYkaxwure xapakTepHbIE pa3Mephl pacyeTHOI 00JIaCTH MPH KOTOPBIX TOJIYIIPOCTPAHCTBO MOXKET CUUTATHCS
Byccunecka B mporpaMMHOM T —
Kkommzexce ANSYS 2. VYKaXuTe BEJIMYMHY OTKIOHEHHS YHCJICHHOTO M aHAJMTHYECKOTO PELICHHS
3. VYkaxkuTe MUHUMAIBHBII XapaKTepHBIN pa3Mep dJIeMEHTa IIPH KOTOPOM JOCTUraeTCs BEUYMHA PACXOKACHHS MEHEe
5%
19 3amura 1abopaTopHOil padoThl Ne6 Bomnpocs!
Pacuer n3ruba nIaCTHHKH Ny 1. TlpuBenure nocnenoBaTeNbHOCTh KOMaH/l, PEATH3YIONIIMX IAPHUPHOE ONTMpaHKe KOHTYpa IUIAaCTHHKU
PasIMTHBIX yCAOBUSX OIMUPAHUST H 2. IlpuBenure mocnenoBaTeIbHOCTh KOMaH/, PEaM3YIOIINX 3alleMICHUE KOHTYPa INIaCTUHKH
BHEITHUX HArpy3Kax B NpoOrpaMMHOM 3. YKaxuTe BETMYHMHY OTKIOHEHHS YHCICHHOTO H aHAIMTHYECKOTO PEIICHHS
Kommzexce ANSYS 4. VYKaXuTe MHHUMAJIbHBIH XapaKTEePHBIN pa3Mep JIEMEHTa IIPU KOTOPOM JIOCTHTAeTCs BEINYNHA PACXOKICHUS MEHEE
5%
Pa3gen S. OcHOBHBIEe ypaBHeHHs TEOPUH YIIPYTOCTH
20 3ammTa mpakTHaeckoi padoTsr Nel4 Bompocsl
H3rud niacTuHOK 1. 3anmmmre ypaBHEHHs Nporuda Kpyrioi MIapHUPHO ONEPTOi IUNIACTHHKY PAaBHOMEPHO HArpy)KEHHOW pacrpeeieHHON
Harpy3kou
2. 3anummure ypaBHEHHS HpOruda MpsSMOYTOIbHON MApHUPHO ONEPTOH MIIACTHHKH PABHOMEPHO HArpyXEHHOH
pacupeneeHHON Harpy3Kou
3. 3amummre ypaBHEHUs Nporuda Kpyrio 3amieMICHHOH 0 KOHTYPY IUIACTUHKH PABHOMEPHO HarpyKeHHOM
pacIpeeNIeHHON Harpy3Kou
4. 3anumuTe ypaBHEHHS MPoruda Kpyriow MapHUPHO ONEPTON IUNIACTHHKY U3rH6aeMoil MOMEHTaMHU, PUIIOKEHHBIMH 110
KOHTYPY
21 3amuTa npakTudeckoi padboter Nel5 Bompocs!
3anaua Jlame 1. Ompenenure nepemMeIeHUs HA BHEITHEH rpaHULe HWINHIPA IIPH HYJIEBOM BHEIIHEM JIaBJICHUH
2. Omnpenenure MepeMeleHUs HA BHEIIHEW IpaHulIe [IMIMHAPA IPU HYJIEBOM BHYTPEHHEM JIaBJICHUH
3. 3ammmmure 3HAUYEHHS HANPSHKCHUH B KOJBLIEBOM CIIO€, PACIIOJIOKEHHOM CTPOTO TIOCEPEMHE TOIIMHBI IMITHH/PA
4. 3anmmure 3HaYESHUs NIepeMEICHHH B KOJIBIIEBOM CIIO€, PAcIIOI0KEHHOM CTPOTO MOCepeAnHE TONIMHBI IMIMHAPA
22 3ammrTa npakTHaeckoi padoTsr Nel6 Bormpocht
3anaua Bycunecka 1. 3anmmmre BhIpa’keHUE IS HCIIOJIB3yeMON OMrapMoHIUYEeCKOH (QyHKINH
2. Kaxk u3MeHsroTCsl HalpsDKEHHUS ¥ epeMeIieH s P yIAJICHHN OT TOYKH IPUIIOKEHUST CHITBI?
3. 3anmmmre BBIpa)KeHHUs JUISl IEpEMEICHUI IPaHUYHON TNIOCKOCTH
23 3amura 1abopatopHOU paboTsl No7 Bonpockl
Pafqu UHIHHAPUIECKOM EMKOCTH O/ 1. Hamummre nocienoBaTenbHOCTh KOMaH/ I 331aHHs THAPOCTATHYECKOTO AAaBJICHUS NP 3a/JaHHOM HalpaBJICHUN
AeiicTBHEM THAPOCTATHYECKOTO yYCKOPEHHS CBOGO/THOTO Ma{eHHs
Aapsenns B ANSYS 2. TlokaxuTe nociieoBaTeIbHOCTh KOMaH] B TpaduueckoM uHTepdelice A 3aJaHus THAPOCTATHYECKOTO TaBICHUS
3. TokaxuTe Hanboee HArPY)KEHHYIO 00JIACTh B BEPTUKAIBHOM EMKOCTH
4. Tlokaxwure HanOoJee HArPY)KEHHYIO 00J1aCTh B TOPH30HTAIBHON €MKOCTH
24 3amuTa mabopaTopHOi paboThl Ne§

Bonpocst




Pemenne 3agauu I'epua meromom
KOHEYHBIX 3J1eMEHTOB

1. 3anmmmre Mociea0BaTENILHOCTE KOMaH ISl CO3/1aHHS KOHTAKTHBIX AJIEMEHTOB Ha MOBEPXHOCTH OKPY>KHOCTEH

VYkaxure BeIUUYHUHY OTKJIOHEHUS YHCICHHOTO U aHAJTUTUYECKOTO PEIICHUs

3. VYkaxkuTe MUHMMAaJIbHBII XapaKTepHBII pa3Mep dJIeMEHTa IPH KOTOPOM JIOCTHIaeTCs BEINYMHA PACXOKICHHS MEHEe
5%

4.  VYxaxuTe KaK M3MEHsIETCsI pelieHHe IPH U3MEHEHHHU PaInyCcOB OKPY)KHOCTEH

N

25

9K3aMeH Mo JAUCHUIIINHE

[TpuMep SK3aMEeHAIMOHHOTO OMIIeTa
Teopernueckas 4acTh:

3akoH ['yka OpTOTPOIHOTO yIIPyroro Tena.

HpaKTI/I‘IeCKaﬂ YacCThb:

1l l ] [ ’ , 1 Pacuer H/IC ympyroii niacTuHsI
ARRRRARRRRRRARRAR
= - a) pacuer C TOMOMIBI0 (YHKIHH HAMPSOKESHAH
g = |a 44> (amanurnyeckuit).
- b -
1T [ i T [ I i I W T ‘ 1 { [ T 0) pacuer cpencrBamu komruiekca ANSY'S.

01=20 kH/m, g2=15kH/m, a=3 M, b=8 m

IHomubit TIEPEYCHBb BOIPOCOB JIA MOJATOTOBKHU K OK3aMEHY COACPIKUTCA B METOAUICCKUX YKAa3aHUAX, PACTIOJIOKECHHBIX Ha

[IepCOHAIIbHOM caiiTe mpenojaBaress Mo ajpecy
https://portal.tpu.ru/SHARED/s/SVETASHKOV/education/Tab2

5. Metoanyeckue yKazanus mo mpoieaype oueHuBaHus

OueHOYHBIE MEPONPUATHSA

l'[pouez[ypa NMPOBE/ICHUA OLICHOYHOI'0O MEPONPUATHUSA U HeOﬁXOI[l/lMLIe METOANYECCKHNE YKA3aHUA

Ornpoc Ha JeKIUIx

Ompoc cTyAEHTOB MPOBOAMTCS ISl OLIEHKH OOIIIEro ypoBHS KOMIIETEHINH, chopMHUpOBaHHBIX paHee B 1-3 cemectpax OOII
o Hanpasienuio 21.03.01 «HedreraszoBoe aemo» B paMKax NOHUMAHHUS TIEPBUYHBIX BOIPOCOB 00 00BEKTaX
TpyOOTPOBOTHOTO TpaHCTIOPTAa HE(TH, Ta3a U MPOAYKTOB MepepadbOTKH

OO0liiee KOJIMUECTBO JIEKLUI — 8, 3a aKTUBHOE y4acTHe B KOTOPBIX cTyAeHT nonyuaer 0,25 6amuia (uroro 4 6ania)




OneHoYHbIe MEPONPHUATHSA

ITIpoueaypa npoBeeHUsI OLLEHOYHOI'0 MEPONPHATHS M HEO0XOAMMbIe MeTOANYeCKHEe YKA3aHUs

3amuTa IpaKTHIecKux padbor

3ammra NpakTU4ecKux padoT MPOBOJUTCSA C MCHOJIB30BAHMEM AAHHBIX 33aJaHUH U TEOPETHUYECKOro MaTepHuaia BO BpeMs
ayAUTOPHOW M CAaMOCTOSTENLHOM paboThI CTYAEHTOB.

CTyZmeHTHI BEINOIHAIOT 3aJaHne, 0(OPMIIIOT B COOTBETCTBHHU C TPEOOBAHUSIMH, IPEABIBIAEMBIMU K OTIETHBIM PaboTaM B
HU TIIY u oTBewaroT Ha BOIpOCH npemnoxasatessi. Beero 16 I1P.

[pu Bemonuennn 3aganus [1P i moJHOM OTBEeTE Ha BOIPOCHI IperoaaBaTens 3a ogao M/13 cTyaeHT momydaet 2 6amia
(uroro 32 Gaa).

3amuTa 1abopaTopHBIX padoT

3amuTa 1abopaTopHBIX PaboT MPOBOJUTCS BO BPEMs ayJUTOPHOU U CaMOCTOSITEIBHON pabOThI CTYJCHTOB.

CTyneHTBI BEIOJIHSIOT 3aaHue, 0QOPMIIAIOT B COOTBETCTBUH C TPEOOBaHUAMH, NPEIBSIBIAEMBIMH K OTYETHEIM paboTaM B
HU TIIY u oTrBewaroT Ha BOonpocH npenoaasatens. Beero 12 JIb.

Ipu BeimonHenuu JIb 1 MOJHOM OTBETE Ha BONPOCH npenoaasaresns 3a 1 JIb cryaent nmonyvaet 2 Gayuia (uroro 24 Gasa)

DK3aMeH

DK3aMeH NPOBOJUT B IIEPHO/] SK3aMEHAIIMOHHOW ceccuu. [Ipu MoJTHOM OTBETe Ha BONPOCHI AK3aMEHALIMOHHOTO OuJieTa,
BKJIIOUAIOIIETO 2 BOMPOCA, CTYACHT noiy4yaeT 20 6amioB, KOTOPHIE TTIOCYIOTCS ISl TIOJBEJACHHS UTOTa PEUTUHTOBON OLIEHKU
110 JUCHUIITIMHE B LICJIOM.




