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1. IlacnopT ®oHaa OLIEHOYHBIX CPEACTB MO AUCUUIJINHE
«KomnproTepHOE MOIETUPOBAaHUE TIPOLIECCOB B TBEP/IBIX TEIAX)»

Taouauna 1. [lepeyeHb OLIEHOYHBIX CPECTB TEKYIIEr0 KOHTPOJIA

No Tema TUCIUTIITMHBI dopmupyembie HaumenoBanue cpeacts
/i KOMIIETEHIIUH TEKYIEr0 KOHTPOJIS
OIIK-2 VYcrHblii onpoc
1 Tewma 1. Benenue B meton OIIK-3 [IpakTrueckas padota 1
KOHEYHBIX 3JIEMEHTOB OIIK-4 JlaGopaTtopHas padora 1
ITK-1
Tewma 2. Pacuetnas o6004ka OIIK-2 VYcerHblii onpoc
ANSYS Workbench. OIIK-3 [IpakTuyeckas padora 2
2 |T'eomerpuueckoe OIIK-4 JlaGopaTtopHas pabota 2
MozenupoBanue B ANSY'S IIK-1
Workbench
Tewma 3. YnpaBienue OIIK-2 VYerHbIl onpoc
3 |MaTephanamu, renepanys OIIK-3 [IpakTuueckas padbora 2
KOHEYHO-3JIEMEHTHOM CETKH B OIIK-4 JlaboparopHas pabdota 3
ANSYS Workbench IK-1
Texymuii KOHTPOJIb OIIK-2 TectupoBanue
ycneBaemoctu (TKYVY) OIIK-3
OIIK-4
IK-1
Tewma 4. Harpysku u OIIK-2 VYerHbIl onpoc
4 |TPaHMYHBIC YCIOBHS. OIIK-3 [IpakTuueckas padora 3
Hacrpoiika pemarens ANSYS OIIK-4 JlaboparopHas padota 4
Workbench ITK-1
Tema 5. Marematuueckoe OIIK-2 VYerHbll onpoc
5 |MOAENMPOBAHHE SKCTIEPUMEHTA OIIK-3 [IpakTuueckas pabora 3
KaK peleHue Gpu3ndeckoi OIIK-4 JlaGopartopHas pabota 5
3a1a4u ITK-1
®opMa MPOMEKYTOUHON aTTeCTalUU Ok3ameH

2. IlepeyeHb KOMIIETEHIHIl, ¢ YKa3aHHEM JITANOB MX ()OPMHPOBAHUS B Ipolecce
OCBOCHHUS TMCHHUILINHBI

Taﬁ.lmua 2. Hepeqeﬂb KOMHeTeHIII/[ﬁ, q)Ole/lpyeMbIX B [Ipouecce 0OCBOCHUSA TUCHUIIIMHBI

DopmmpyeMbIe [Tnanupyemble pe3yabTaThl 00yUeHUS 10 Buael onieHOUHBIX
KOMITETCHITHH JHUCIHTUINHE, XapAKTEPU3YIOIIHNE 3Tan1)1 CpEICTB
(hopMUpOBaHUS KOMITETEHITHH
OIIK-2. Criocoben B | 3HaTh: TectupoBanue:
paMKax CBOeu — (U3UYECKHE OCHOBBI CTPOSHUS U CBOWCTB TecToBbBIC 3aIaHUS
npo¢eCcCuoOHATBHON TBEPJOTO TeNA, MPOIECCHI, TPOTEKAIOIINE B
IEeATENBHOCTH TBEPABIX TEJIAX Y 3aKOHBI X ONKCHIBAIOLINE;
AQHAJIM3UPOBATh, YMers: TectupoBanue:
BBIABIIATD, — BBIJCIIAATh COCTABIIIOIINEC CIIOXKHBIX CUCTEM; |TecTOBbIE 3aJaHUs
dhopmann3oBaTh U
HaXOIUTh PELIEHUS
(byHIaMEeHTaIbHbBIX U




[Tnanupyemble pe3yabTaTbl 00ydeHUs 110

Bunab! onieHOYHBIX

Popmmpyemere MUCILUIUIMHE, XapaKTEPU3YIOIINE dTAIIbI CpEICTB
KOMIIETEHIIUU > Xap pusy Ny p
(hopMUpOBaHHS KOMITETESHITHHA
MPUKJIATHBIX HAy4YHO- |Biamers: TectupoBanue:

TCXHUYCCKUX U
MHHOBAIIMOHHBIX
3aaa4

— MCTOAaMHM aHaJIn3a YMCJIIOBBIX JaHHBIX,

TecToBrie 3aJaHusA

OIIK-3. cnocoOHOCTh
HCIIOIL30BaTh
CHEIHATM3UPOBAHHBIE
3HaHUS O BRIOPaAHHBIX
00BeKTax
HCCIEI0BAHUN IS
MIPOBEJICHUS HAYIHBIX
HCCIIEJOBaHUH C
KCIIOJIE30BAHUEM
COBPEMEHHBIX
MH()OPMATMOHHBIX
TEXHOJIOTHI

3HaTh:
— OCHOBHBIC ITPUHIIUITBI TOCTPOCHUS MOJICIICH U
UX KOMIIBIOTEPHBIX peaInu3aiuii

TectupoBanue:
TecroBrle 3ananus

YMeTh:

— ONKCHIBAaTh MPOIECCHI, MPOUCXOMAIINE B
TBEPJIOM Telle, C TOMOLIBIO0 YPaBHEHU;

— BBIOMpPATh ONTUMAJIbHBIE METOAMKU JUIS
MOJICIIMPOBAHUS  PA3IMYHBIX  (DU3HUYECKUX
MPOIIECCOB;

Tectuposanue:
TecTtoBble 3anaHus

Bnaners:

- YMEHHUSIMH HCIIOJIb30BAHMS MPUKIAJIHBIX
HpOFpaMMHI)IX CpeI[CTB JUUIA MOI[CJII/IpOBaHI/ISI
MPOIIECCOB B TBEPJIBIX TEJaX

TectupoBanue:
TecToBble 3anaHus

OIIK-4. Cniocoben
(dbopMynupoBarthb
3aJ1a4M U IJIaH
HAY4YHOT'O
HCCIICIOBAHMS

3HaTh:

— OCHOBBI (PM3HWKH CTPOCHHUS TBEPJIOTO T,
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
(hM3HUYECKUX MPOIIECCOB B TBEP/IBIX TEIIAX;

TectupoBanue:
TecroBrle 3ananus

—OCHOBHBIE JTaIlbl peleHust
€CTECTBEHHOHAYYHbBIX 3aJa4 C IOMOIIbIO

KOMIIBIOTEPA

YMeTs: TectupoBanue:

— KOHTPOJIUPOBATh JOCTOBEPHOCTH
PEe3yIABTAaTOB U aHAIM3UPOBATh IPUUUHY
OIIUOOK;

- CTaBUTh aKTYaJIbHbIE HCCIEIOBATEIbCKUE
3a/1aud = W BBIMIOJIHATH  COOTBETCTBYIOIIHI
KOHTpO!JIb;

TecToBble 3amaHus

BnaneTs:

- YMEHUSMHU 00paOOTKHU U aHATH3a
XapaKTePUCTHK TPOIIECCOB B TBEPJIBIX TEJIAX;

- YMEHUSIMU BbIOOpa ONTHUMAIIbHBIX METOJIUKH
JUTSL OTTUCAHMSI IPOIIECCOB B TBEPIBIX TeJaxX;

TectupoBanue:
TectoBrIe 3aganns




[Tnanupyemble pe3yabTaTbl 00ydeHUs 110

Bunnl onieHOYHBIX

PopmHpyemie JUCLHUIIIIMHE, XapaKTePU3YIOIINE 3TAIIbI CPENCTB
KOMIIETEHIIUHA » Xap PH3YIOIL . e
(hopMUpOBaHHS KOMITETESHITHHA
ITIK-1. Ciocoben 3HaTh: TectupoBanue:

IPOBOJUTH COOD,
00paboTKy, aHAIN3 U
CHCTEMaTHU3aLUI0
HAYYHO-TEXHHUYECKOU
nH(pOpMAIMU TIO TEME
HAY4YHOTO
WCCIIC/IOBAaHHS B
n30paHHOM 00JaCTH
¢buzukn

— COBPEMCHHOC COCTOAHUC BbIYUCIUTCIIbHBIX
TEXHOJIOTHI U UX IIPUMEHCHHUEC B (1)I/I3I/IKC;

TecToBrie 3aJaHusA

YMeTs:
— MPOBOJINTh AHAIM3 W HMHTEPIPETUPOBATH
pe3yabTaThl MOJETUPOBAHMUS;

TectupoBanue:
TecroBrle 3ananus

Bnanets:

— MPOTPaMMHBIMU cpelcTBaMu aHanmsa,
WHTEpIpETallMi ¥ BU3YaIH3al[MH PE3yJbTaTOB
KOMITHIOTEPHOTO MOJICTUPOBAHUS

TectupoBanue:
TecToBble 3a1aHUs

3. baiibHO-peiiTHHIOBasi CHCTEMA OLlEHUBAHUSA

Tadamuna 3. Pacnpenesienue 0a/1J10B 110 BUaM y4eOHOI padoThI

Bu yuebHol paboThl, 32 KOTOPYIO CTaBsATCS OAILIbI

basnel

Texymuii KOHTPOJIb YCIIEBAEMOCTH

0-100

[IpoMexkyToUyHas arTecTauus

0-30

NTOI'O

0-100

Tadamua 3.1. Pacnpeaesnenue 60aJ10B 10 TEKyIIeMY KOHTPOJIIO

2 cemecTp

Ne ‘

Bup pabot

‘ Min ‘ Max

1. OO0s3arenpbHas 4acTh

1.1

Texymunii KOHTPOJIb yCIIEBAEMOCTH T10 TPOBEPKE
c(OpMHUPOBAHHOCTH OCTAaTOYHBIX 3HAHUI:

1.1.1

Texyumii konTposb ycneBaemoctu (TKY)

1.2

BbrlnosiHeHHE NpakKTUYECKUX padboT

1.2.1

[TpakTnueckast padorta 1.
Pemenue 3a1a4 Ha pacueT KpUCTAJUIMYECKHUX PEIIETOK, 00beM 4 5
A4yeeK, KO3PPUIIMEHT KOMIIAKTHOCTH.

1.2.2

[TpakTuueckas paborta 2.

Pemenue 3agau Ha pacueT yJeabHONU TEMIOEMKOCTH,
Kod(uUIIMeHTa TEIIONPOBOIHOCTH, MEXaHUYECKHX CBOMCTB
TBEPABIX TEIL.

1.2.3

[TpakTuyeckas padora 3.

Haxoxnenve KOHUEHTpalii HOCUTENEN 3apsiaa, pacuer
sHeprun @epmu. Haxoxaenue pacnpeneneHus 3JIEeKTPOHOB 110 2 4
CKOPOCTSIM, KHHETHUECKUX SHEPTUN U TEIJIOEMKOCTH
JIEKTPOHHOI'O T'a3a B METAJIAX.

1.3

BrinonHenune 1a0opatopHbIx paboT

1.3.1

JlaGopatopHas pabora Ne 1




W3y4yeHrne OCHOBHBIX MTPUHIIMIIOB: 03HAKOMJICHHE C dTallaMu
KOMITHIOTEPHOTO MOZCITHUPOBAHMUSI, HAYMHAS C TIOCTAHOBKHU
3a[a4d ¥ 3aKaHYMBAsi AaHAIM30M PE3yJIbTaTOB.

1.3.2 JlaGopaTtopHas pabota Ne 2

Pa3paboTtka Mozeneit: co3naHne KOHIENTYalIbHbIX U
MaTeMaTHYECKUX MOJIENICH, a TAKKE AJITOPUTMOB ISl PEILICHHSI
3aj]a4, CBSI3aHHBIX C MPOLIECCAMHU B TBEPABIX TEJAX.

1.3.3 JlaGopaTtopHnas pabora Ne 3

Hcnonb3oBanue [10: paboTa ¢ cucteMaM KOMIBIOTEPHOTO
MOJICIIMPOBAHUSI U APYTUM IIPOTPAMMHBIM 00€CIICUeHUEM IS
co3aanus IU(POBBIX MOjieNiell 00BEKTOB M CUCTEM.

1.3.4 JlaGopaTtopHnas pabora Ne 4

[TpoBeneHNE SKCIIEPUMEHTOB: MPOBEACHUE UMUTAIIMOHHBIX
AKCIIEPUMEHTOB Ha KOMIIBIOTEPHON MOICIH JUTSI Oy YCHHS
KOJIMYECTBEHHBIX M KQUeCTBEHHBIX PE3yJIbTATOB.

1.3.5 JlaGopaTtopHnas pabora Ne 5

AHaM3 ¥ ONTUMU3AIMS: UHTEPIIPETAINS PE3yIHTATOB
MOJICITUPOBAHMSI IS BBISIBIICHHS CBOMCTB CUCTEMBI,
ONTHMHM3AIIMH ITPOLIECCOB M YIIYYIICHUS] HAYYHOTO TOHMMAHHUS
Htoro GamoB no o0s3aTeabHON YacTu 20 40

Tadoauuna 3.2. KonBepranus 02/J10B B MTOTOBYIO OLEHKY

Ouenka bamer
OTan4HO 85-100
Xoponio 64-84
Y 10BIETBOPUTETHEHO 40-63
HeynonerBoputesbHO 0-39

4. Conep:xaHue OLCHOYHBIX CPEACTB TEKyLIero KOHTpoas. Kpurepnu onennBanus

[Tepedyenn yueOHO-METOIUYECKOTO U HHPOPMAIIMOHHOTO 00ECTICUeHUSI CAMOCTOSTEIBHOM
paboThl O0yUaroUMXcs M0 JUCIHUILUIMHE, B TOM YHCIE M0 MOATOTOBKE K TEKYIIEMYy KOHTPOJIO U
MPOMEKYTOUHOW aTTECTAI[MU TMPEJCTaBIEHbl B pabOYux TMporpaMMax M METOJUYECKUX
PEKOMEHIAIUAX JIJIs1 00YYArOIIMXCS IO OCBOCHUIO TUCITUTUIUHBI.

[Tepedyens npakTHueckux padOT, METOJMKA BBIMOTHEHUS W KPUTEPUH OIICHUBAHUS IO
TeMaM JUCUUILIINHBIL:

IIpakTnyeckas padora Ne 1. Pacyer 0agkm Ha npoyHocTs B mporpamme ANSYS
Workbench: ToHkas mnacTHMHa IMOCTOSHHOM TONIIMHBI h, HarpykeHa BHEUIHUMH CUJIaMH,
NapaJuIeJIbHBIMA  CPEAVHHOM IUIOCKOCTM M PaBHOMEPHO pACIpEAEICHHBIMUA 110 TOJIIMHE.
[TpoBecTu pacyeT IIOCKOT0 HAMPSKEHHOT'O COCTOSIHUS IJIACTUHBI C TIOMOIIIBbIO METO/1a KOHEUHBIX
AJIEMEHTOB. PaccumTaTh NpoLECC CTAallMOHAPHOM TEIUIONPOBOAHOCTH B CTAJIBHOM CTEPIKHE
anuHOM 0,2 M, miomans cedenus crepxxas 107 M2, KoaddumuenT TennonposoasocTu /M ¢
rpaj. ['panuuHbIe yCI0BMS: JEBbIH KOHEI CTEpKHSA UMeeT MOCTOsAHHYI0 Temmepatypy Ti=100°C?
Ha nipaBoM Topuie Termnootsos q=10* JIxx/c M%, 60k0Basi IOBEPXHOCTh TEMIOU30IMPOBAHHA.

IIpakTuyeckass padora Ne 2. MogenupoBanue B ANSYS nedopmupoBanHoro
COCTOSIHUSI paMbl: TeomeTprueckoe MojenupoBanue B ANSYS Workbench. 3amyctute ANSYS
Workbench, coznaiite HoBBIN 650K MpouyHOCTHOrO aHanu3a Static Structural. 3amyctute Design
modeler. B m0060if U3 KOOpAWHATHBIX IUIOCKOCTEH co3daiiTe HOBBIM 3cku3. C MOMOIIBIO

5



MHCTPYMEHTOB IpyIinbl Draw HapucyiTe B HEM MPOU3BOJIbHBIA 3aMKHYTBIN KOHTYP, 3a/1aiiTe BCE
pa3MmepHble napameTpbl. Co3aaiTe HOBYIO INIOCKOCTh, CMELIEHHYIO BJIOJIb OJHOM ocu Ha 50 MM 1
TIOBEPHYTYIO OTHOCUTENHHO och X Ha 45°,

IIpakTnyeckas padora Ne 3. [IpoBeneHue CTAMOHAPHOIO TEIJIOBOI0 AHAJIM3A JJIsA
IUIACTHHBI ¢ OTBepcTUsiIMU. MoiesinpoBaHue TEMIIEPATYPHBIX H3MeHEHHH JIEKTPHYECKHX
cBoOiicTB TBepaAbIX Tea: Co3maiiTe HOBBIM MaTepHall. 3aJalTe eMy yIpyrue cBoicTBa (MOAYJIb
Onra. Kosddumument Ilyaccona). Co3pmaiite JOOYI0 T€OMETPUUYECKYIO MOJEIb U 3aIyCTUTE
Monynb cumynauuu. CoznaiiTe nmupamyay IO MPOU3BOJBHBIM MapamerpaMm. CreHepupyiite
TETPadIPaJIbHYIO CETKY Ha 3TOM OOBEKTE.

Tadauua 4. Kputepun oneHnBanus NpakTuyeckux 3aganmii (Nel,2)

Pesyinbrar Kpurepuii oneHuBanus
5 3aaHus BEIIOIHEHEI B ITIOJHOM 00OBEME.
[IpencraBieH NMCbMEHHBIA OTBET
BrisiBiIeHbI 3HaHUSI KOMIIETEHTHOCTH B paMKax 3aJIaHusl.
4 3amaHust BBIIIOJHEHBI YaCTUYHO.
[IpencraBieH MUCEMEHHBIN OTBET
BrIsiBiICHBI YaCTUYHBIE 3HAHUSI KOMIIETEHTHOCTH B paMKax 3aJIaHMsl.
0 3amaHus HE BBLIITOJHEHBI.
He npencraBneH nucbMEHHBIN OTBET
3HaHMs KOMIIETEHTHOCTH B paMKax 3aJIaHUsI HE BBISIBJICHBI.

Tadauua 4.1. Kpurepuu oneHUBaHusI NPAKTHYECKHUX 3aganuid (Ne 3)

Pesynprar Kpurepuii oneHuBaHus
4 3a1aHus BBIIOIHEHE] B IIOJHOM 00BEME.
[IpencraBieH MUCbMEHHBIN OTBET
BolsiBIIEHBI 3HAHNS] KOMIIETEHTHOCTH B PAMKaX 3aJaHUsl.
2 3amaHus BHITIOJIHEHBI YaCTUYHO.
[IpencraBieH MUCbMEHHBIN OTBET
BbIsIBIIEHBI YaCTHYHBIE 3HAHMS] KOMIETEHTHOCTH B paMKax 3aJaHusl.
0 3agaHus He BBHIIIOIHEHEI.
He npencraBieH NMCbMEHHBIN OTBET
3HaHUsl KOMIIETEHTHOCTH B PaMKaXx 3aJIaHUs HE BBISBIICHBI.

[Tepeuens nabopaTopHBIX pabOT, METOJMKA BBHITIOJHEHUS U KPUTEPUM OLICHUBAHUS IO
TeMaM JUCLUUIUIUHBI:

JlabopaTopnasi paGora Ne 1

N3ydyeHre OCHOBHBIX NPHUHILIMIIOB: O3HAKOMJIEHME C JTalaMd KOMIIBIOTEPHOIO
MOJIEJIMPOBAHUS, HAUMHAS C IOCTAHOBKH 331a4y M 3aKaH4YMBAasl aHAJIM30M PE3yJIbTaTOB.

1. Henb paboTsl

I'maBHast 1iens: OcBOUTH 6a30Bble MPUHIUIBI U 3Talbl KOMIBIOTEPHOT'O MOJIEIMPOBAHUS,
chopMHpPOBaTh IEJIOCTHOE MPEACTABIECHUE O MPOLECCe MOJEIUPOBAHUS — OT (HOPMYIHPOBKU
3a/1a4M 10 UHTEPIPETALUH PE3YJILTATOB.
Konkpertnbie 3agaum:
[ToHATH CTPYKTYpY IpoLiEcCa KOMIIBIOTEPHOTO MOJEINPOBAHHUS.
OcBouTh METO/IBI (pOpMATH3AIIH 3314l U TOCTPOSHHSI MATEMaTUYECKONH MOJIEIH.
3. HM3yuuTbh OCHOBBI YMCIIEHHBIX METOJIOB U UX pEAIN3ALMIO B IPOTPaMMHOM CpeJeE.

N —
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9]

—

Hayuuthcst mpoBOauTh BepUDUKAITNIO U BATUIAIIAIO MOJIEITH.
OcBOUTH METOBI AHATIN3A U BU3yAJIU3AIlMU PE3YJIbTATOB MOJCIUPOBAHUS.

2. Xox paboTsl

Oran 1. IlocTtaHoBKa 3aga4u

BriOparts 00BEKT WM Mpolecc A MOJCIUPOBaHUS (HAmpuUMep, ABMKCHHE Tea,
pacrnpocTpaHeHHE TeIjia, XUMUYecKasi peaKius).

UYetko chopMynrpoBaTh MEITU MOJICITHPOBAHHUS.

OnpenenuTb BXOJHBIE U BBIXOJAHBIE TAPAMETPhI MOJIEIIH.

BriaenuTs ynpomieHus ¥ JOMyICHHS.

Ortam 2. Pa3paboTka MaTeMaTHYECKON MOIETTH

Omnwucats mporiecc ¢ UCIOIb30BaHNEM YpaBHEHUH (1nhepeHIInanbHbIX, aNreOpandecKux,
BEPOSATHOCTHBIX).

OrnpenenuTh HauYadbHbIE U TPAHUYHBIC YCIIOBHUS.

Bri6path MeTo perieHus (aHAIUTUYECKUI UITH YHMCIICHHBIN ).

Ortan 3. [Iporpammuas peanuzarus

Bri6pats cpeny mporpammupoBanus (Python, MATLAB, cnienunanusupoBannoe [10).
Pa3paborare anroputm perieHus.

Hanucatp nporpammy, peanu3yromyo MaTeMaTHYECKYIO MOJIEb.

Opranun3oBaTh BBOJI MCXOJIHBIX JAHHBIX U BBIBOJ] PE3YJIbTATOB.

Ortam 4. Bepudukanus u Baauamnus

[TpoBepUTH KOPPEKTHOCTH TPOTPAMMHON peasn3anuu (BeprPUKAIH).

CpaBHUTH pe3yJbTaThl MOJACTUPOBAHUS C U3BECTHBIMU JAHHBIMU WM SKCIIEPUMEHTAMHU
(Baymmanusi).

OueHuTh YyCTOMYUBOCTD PEIICHUS.

Oran 5. [IpoBeneHue pacueToB U aHaJIU3 PE3YJIbTaTOB

BBIOTHUTE CEpUIO PACUETOB C PA3IUYHBIMU MTapaAMETPAMH.

[IpoBecT aHan3 4YyBCTBUTEIHHOCTA MOJCIIH.

BusyanusupoBath pe3ynbTaTsl (Tpa@uKu, AMarpaMMbl, aHUMAIUH).

CdopmynupoBaTh BBIBOJIBI O TTOBEJICHUN CUCTEMBI.

3. OT4eTHOCTb
OTuer KOKEH CONEPKaTh:
TUTyJIBHBINA JTUCT
Llens paboThI
Onucanue 3a1a4n:

o OOBeKT MOAETHPOBAHNUS

o llenu u 3aaum UccieI0BaHUS

o YIpouieHus U JOMyLICHHUS
Maremarnueckast MOJEINb:

o YpaBHEHMs U COOTHOILIEHHMS

o HauanbHble ¥ rpaHUYHBIE YCIOBUS

o Ob6ocHoBaHME BEIOOpA METOIOB pEILICHUS
IIporpammuas peanu3zanus:

o Omnwucanue anroputma

o MHcnonb3yeMble HHCTPYMEHTHI

o Konx nporpamMmsl (B mpui10>KxeHUH )
Pe3synbrarel n anans:
PesynbraThl BepupuKauy u Baluaaluu
['paduku u AuarpamMmbl, WUTFOCTPUPYIOIINE TTOBEIEHUE CUCTEMBI
AHaiu3 BIUSHUA TApaMETPOB Ha Pe3yJIbTaThl
Or1eHKa aIeKBaTHOCTHA MOJIEIN

O

o O



7.

BriBogpbr:

O noctuxeHuu 1esnei padoTel

O kauecTBe U BO3MOXKHOCTSIX MOJIEIN
OrpanuyeHus MOJIENIN U ITyTH €€ YIIy4lICHUs
O npakTHYecKO 3HaYMMOCTHU PE3yJIbTaTOB

o

o O

JlaGoparopHasi pabora Ne 2
Pa3paboTrka mojeneii: co3iaHne KOHIENTYaTbHBIX U MAaTEMAaTUYECKUX MOJIENICH, a TaKkkKe

AJITOPUTMOB IJId PEIICHHUA 3a4a4, CBA3aHHBIX C IIpOLECCaMu B TBEPABIX TEJIaX.

1. enb paboThI
I'maBHas menb: OCBOMTH METOABI Pa3pabOTKM KOHLENTYaJdbHBIX, MaTeMaTUYECKUX U

AITOPUTMUYCCKUX MOI[eHef/'I JJIA OIIMCaHUsA U UCCICIOBaHUA (1)I/ISI/I‘I€CKI/IX MponecCcCoOB B TBECPAbIX

Te1ax.

Nk v

—

Konkpernsle 3a1aun:

CdopmynupoBaTh KOHIENITYaIbHYIO MOJIEb IPOLIECCa B TBEPIOM TEJI€.
Pa3zpaboraTs MaTeMaTHUYECKYIO MOJIE)Ib HA OCHOBE 3aKOHOB (DPU3UKH.
[TocTpouTh BHIYMCIUTENIBHBIN AITOPUTM JIJISl PELLICHUSI IOCTABJICHHOM 3a1a4H.
IIpoBecTr aHanM3 aIeKBaTHOCTU U YCTOMYMBOCTH MOJIETIH.

HccnenoBarh BIMSHUE TAPAMETPOB MOJEIN HA PE3YJIbTaThl pACUETOB.

2. Xoa paboTsI

Oran 1. Beibop u onrcanne GuU3NYECKOro mporecca

Bri6path mporiece A MoaenupoBanusl (TEMIONPOBOIHOCTD, Aeopmalius, Juddy3us u
T.J.).

Onucath pU3NYECKYI0 MPUPOAY MPOIEcca U ero 3HaYeHHeE.

Onpenenutsd KitoUeBble (PAKTOPHI, BIAUSIONINE HA IIPOLECC.

Oran 2. Pa3paboTka KOHIIENTYyalIbHONU MOJIETH

CdhopmynupoBaTh yIpOIIECHHUS U TOMYIICHUSI.

OnpenenuTb OCHOBHbBIE IEPEMEHHBIE U ITApAMETPhI MOJIEIIH.

Y CTaHOBUTP I'paHUIIBI IPIMEHUMOCTH MOJICIIH.

Oran 3. [locTpoeHne MaTeMaTHYECKOM Mo1enn

3amucath ~ ypaBHEHHUs,  ONMCHIBAIOIIME  Tporecc  (Hampumep,  ypaBHEHHE
TEIUIONPOBOAHOCTH, 3aKOH ['yKa, ypaBHeHUs Tudhdy3un).

OnpenenuTh HavYaIbHBIE U TPAHUYHBIE YCIIOBHSL.

BriOpate 6e3pazMepHble mapaMeTpsl (IpU HEOOXOJUMOCTH).

Oran 4. PazpaboTka alnroputma perieHus

BriOpate MeTon pelienns (KOHEUHbIX pa3HOCTEN, KOHEUHBIX 3J1eMeHToB, MoHTe-Kapio u
zp.).

Pa3paboTtaTh cxeMy IMCKPETHU3aLUU YPAaBHEHUH.

OnpenenuTp mIark aaropuTMa U yCIOBUSI OCTAHOBKU Pacyéra.

Oran 5. Peanu3anus 1 TeCTUpOBaHUE MOJIEIH

Hanmcars mporpaMmy, peain3yonryto alropiTM.

[TpoBecTu TecToBBIE pacUETHI AJISl MPOBEPKU KOPPEKTHOCTH.

CpaBHHTH Pe3yNbTaThl C AaHATUTHYECKUMH PEIICHISIMH WIIN JINTEPATYPHBIMH TAaHHBIMH.

3. OT4eTHOCTH
OT4eT KOKEH CONEPIKATh!
TuTyJIBHBINA TUCT
Llens paboThI
Onucanne Gpu3nyeckoro mporecca:
o BrIOpaHHBIil IpolIece U ero aKTyaIbHOCTh
o OcHoBHBIE (AKTOPHI, BIUSIONMIAE HA MTPOIIECC
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4. KoHuentyajibHas MOJEIb:
o YHpoueHUs U JONYyIICHNUS
o Ilepemennsie u mapameTpsl MOAEIN
5. MaremaTndeckas MOJECIIb:
o YpaBHEHHS U COOTHOLICHHS
o HauanbHble U rpaHUYHBIC YCIOBUS
6. AJITOPUTM pPEIICHUS:
o Onucanue BRIOPAaHHOTO METOA
o (Cxema IMCKpeTH3alHuu
o bnok-cxema anropurma
7. Pe3ynbTarhl U aHANU3:
o IIpumeps! pacuéros
o AHanu3 yCTOWYMBOCTH U CXOIUMOCTH
o CpaBHEHUE C U3BECTHBIMU JTAHHBIMU
o MHccnenoBanue BIusHUS apaMeTpPOB
8. BreiBombI:
o O KOppeKTHOCTH pa3paboTaHHON MOJIEIH
o OrpaHuyeHus MOJECIH U MyTH €€ YIy4dIllIeHUs
o O BO3MOXHOCTSIX MPAKTUYECKOTO PUMEHEHUS
[IpuMmepsl MOaeNel s pealn3auu:
e CrauuoHapHas ¥ HeCTalMOHAPHAs TEIIONPOBOIHOCTh B CTEPIKHE
e VYmpyras gedopmarnmsi 0K O] HATPY3KOM
e Jluddysus npumecu B MaacTuHe
e Pacmpenenenue HanpsHKEHUNM B KOHCTPYKIIMH

JlabGopaTopHas padora Ne 3

Ucnons3oBanue [10: pabota ¢ cucteMamMu KOMIBIOTEPHOT'O MOJIEIUPOBAHUS U JPYTUM
POTPaMMHBIM 00ECTIeYeHHEM ISl CO3aHMsI IU(PPOBBIX MO/IETIEH 0OBEKTOB U CHCTEM.

1. Leas paboThI

I'maBHas 1ens: OcBOUTH pabOTy ¢ MPOTrpaMMHBIM 00€CTI€UeHHUEM JIJIsi KOMIThIOTEPHOTO
MOJICIUPOBAHMS, HAYUYUThCS CO3/1aBaTh LIU(PPOBBIE MOAETH O0BEKTOB M CHCTEM, IIPOBOJUTH MX
aHAJIN3 U BU3YaJIU3aLUIO.
KoHnkperHsle 3anaun:
N3yunth nHTEpdeiic 1 0CHOBHBIE BOZMOXKHOCTH BbIOpanHoro I10 ans monenupoBaHusl.
OcCBOUTb METO/IBI CO3/IaHUSA U PEJAKTUPOBAHUS T€OMETPUUECKUX MOAEIEN.
HayuunTbcs 3amaBaTh CBOMCTBa MaTEpUaIOB U IPAaHUYHbBIE YCIOBHSL.
ITpoBecTy pacyeTsl M MPOAHATU3UPOBATH MTOJIyYEHHBIE PE3YJILTATHI.
OcCBOUTH METO/IBI BU3YyAJIU3AlMH U IPECTABICHUS JaHHBIX.

Nk W=

2. Xoa paboTsI
Oran 1. 3HaKOMCTBO C IPOrpaMMHBIM 0OecrieueHueM
e Usyuuts untepdeiic BriOpanHoro [1O (mampumep, COMSOL, ANSYS, SolidWorks
Simulation).
e OCBOUTH OCHOBHBIE MTAHEIH HHCTPYMEHTOB U MEHIO.
e H3yuuTh CTpYKTYpy NPOEKTA U OPraHU3ALUIO JAHHBIX.
Oran 2. Co3/1aHle TeOMETPUIECKON MOJIETTH
o Tloctpouts npocreiinyto reomerpuio (Opyc, IIACTHHA, ITUITUHIID).
e OcBouTH oOMepanuy BbIJaBINBAHNS, BpAIllEHUs, BEIPE3aHNUS.
e Co3znarb cOOPKY U3 HECKOJIBKHX JeTaneit (Ip1 He0OX0AUMOCTH).
Oran 3. Hactpoiika ¢pusznyeckux napameTpos
o BriOparts Tun pemaemoii 3aaun (MexaHuka, TEIJIONEPEHOC, HIEKTPOAUHAMUKA).
e 3aznarb cBOWCTBA MaTepHaoB (IJIOTHOCTh, MOJIYJIb YIIPYT'OCTH, TEINIONPOBOIHOCTD U T.1I.).
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e OmnpenenuTs rpaHUYHBIE YCIOBUS U HAarpy3KH.
Oran 4. HacTpoiika CETKH U pelIeHne
e BriOparh TUI U pa3Mep IEMEHTOB CETKH.
o Hacrpouts mapamerpsl pemarens.
e 3amycTUTh pacyeT U MPOKOHTPOIMPOBATH €0 BHIIOIHEHUE.
Oran 5. AHaiu3 pe3ysbTaToB
o Iloctpouts pacnpenenenus nosnen (HalpspKeHUM, TeMIIEpaTyp, MOTEHLUAIOB).
o Cosznarb rpaduKy 3aBUCHMOCTEH TTapaMeTPOB.
o IIpoBecTu KoIMYECTBEHHBIN aHAIN3 PE3YJIHTATOB.
e CdopMupoBaTh OTUET O pacyeTe.

3. OT4eTHOCTH
OT4er NOIKEH CONEepKaTh:
TUTyJIBHBINA JTUCT
Llens paboThI
3. OmnmcaHue IporpaMMHOTO 00ECIICUCHHUS:
o Ha3zBanue u Bepcus 110
o OCHOBHBIE BO3MOXHOCTU M 00JIaCTH IPUMEHEHUS
4. Omnwnca”ue MOIENH:
o T'eomerpuueckue napameTpsl 00bEKTa
o CBolicTBa MaTepuasoB
o I'paHuuHBIE yCIOBUS U Harpy3Ku
5. IIpouecc pacuera:
o Ilapamertpsl ceTkn
o Hacrpoiiku pemarens
o Bpewms pacuera
6. PesynbraThl M aHanU3:
o llosa pacupeneneHus UccaeayeMbIX BEITMYUH
o I'paduxu n guarpammbl
o KonnuectBeHHble pe3ynbTaThl
o CpaBHEHHE C TEOPETUUECKUMU pacyeTaMu
7. BbIBOABI:
o O BO3MOXXHOCTSIX HcIoJIb30BaHHOTO 110
O KOpPEKTHOCTH MOJyYEHHBIX PE3YJIbTaTOB
O npenMy1iecTBax U OTpaHUYEHUAX METOAA
O nepcriekTuBax NPUMEHEHUs
IIpumepsl 3a1a4 17151 MOJAEIUPOBAHMS:
o Pacmpenenenue temreparyp B INIACTUHE C HCTOYHUKOM TEIUIA
o Pacnpenenenue HanpspkeHU B KOHCOJIBHOM Oanke
o PacmpeneneHne 31€KTpUYECKOT0 NOJIA B KOHAECHCATOPE
e IIpouHoCTHO¥ aHAIN3 MPOCTEHIIEN KOHCTPYKIIUU

N —

O O O

JlabopaTopnasi padora Ne 4
[IpoBeneHne HKCIEPUMEHTOB: MPOBEACHHE HMMHMTALMOHHBIX HKCIEPUMEHTOB Ha
KOMIIBIOTEPHON MOJIENH JUISl TOTY4EHHsI KOJTMYECTBEHHBIX U KAUECTBEHHBIX PE3YJIbTAaTOB.
1. Henb paboTsl
I'maBHas 1enb: OCBOUTh METOAMKY IUIAHMPOBAHMS M NPOBEACHUS HMHUTALUOHHBIX
HKCIIEPUMEHTOB Ha KOMITBIOTEPHOM MOJENH, HAy4YHUThCS AaHAJIU3UPOBATH KOJUYECTBEHHBIE U
KAaueCTBEHHBIE PE3YJIbTaThl MOJEITMPOBAHUS.
Konkpernsie 3agaum:
1. Pa3paboTarh mjiaH UMUTAIIMOHHBIX YKCIIEPUMEHTOB.
2. OcBoUTh METO/Ibl BAPEUPOBAHHUS [TAPAMETPOB MOJEIIH.
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[TpoBecTr cepuio pacueToB ¢ Pa3TUIHBIMUA UCXOIHBIMU JTaHHBIMHU.
BBIMIOHUTE CTATUCTUYECKYIO 00pabOTKY pPe3yIbTaToB.
CdopmynupoBaTh BEIBOIBI HA OCHOBE aHAIH3a JaHHBIX.

2. XoJ paboTsI

Oran 1. [ToaroroBka Mmozenu

Br16paTh min co31aTh KOMIBIOTEPHYIO MOJIEIH JISl UCCIIEOBAHUM.
Onpenenuts BappupyeMble IapaMeTphl U UX JUaNa30Hbl U3MEHEHU.
YcTaHOBUTH (PMKCHPOBAHHbBIE MTApAMETPhl MOJIEIIH.

Hactpouts cucremy cbopa 1 coXxpaHEeHUs pe3yJIbTaToB.

Oran 2. [lnanupoBaHue SKCIEPUMEHTOB

Pa3paborare MaTpuily 3KCIIEPUMEHTOB.

OnpenenuTtsb MociIe0BaTeIbHOCTD IPOBEICHUS PACUETOB.

Y cTaHOBUTH KPUTEPHUH OLIEHKHU PE3YJIbTATOB.

[ToAroToBUTH M1A0IOHBI U1 3alIUCH JAHHbIX.

Oran 3. IIpoBenenue pacueToB

BrimonHuTh 6a30BbIi pacdeT ¢ UCXOAHBIMH MapaMeTpaMHu.
[IpoBecTu cepuio pacueToB C BAPbUPOBAHUEM OTJIEIbHBIX 1APAMETPOB.
BBINOMTHUTE MHOTOMIAPAaMETPUUECKHE UCCIIeIOBAHUSI.
3adukcupoBaTh BCe MOIYyUYEHHBIE PE3YIIbTATHI.

Oran 4. AHanu3 pe3yJbTaToB

IIpoBecTr KaueCTBEHHbBIN aHAJIU3 TTOBEJICHUSI CUCTEMBI.

BBINOTHUTE KOTMYECTBEHHYIO 00pabOTKY TaHHBIX.

[TocTpouTs rpadmKy 3aBUCHIMOCTEN BBIXOJHBIX MTAPAMETPOB OT BXOTHBIX.
[TpoBecTu cTaTUCTUYECKUI aHATU3 PE3YIHTATOB.

3. OT4eTHOCTH
OT4YeT OJKEH COAepKaTh:
TUTYIBHBIN JUCT
[lens paboThI
Onucanue MOJENHu:
o MaremaTudeckas OCHOBa MOJIETH
o Bapweupyemsie u pukcrupoBaHHBIE TAPAMETPHI
o Kpurepun onieHKu pe3ysibTaToB
[1naH 3KCIIEpUMEHTOB:
o Marpuna miaHupoBaHus
o ObocHoBaHMe BbIOOpA MapaMeTpoOB
o Meronuka IpoBeIEHUs pacYETOB
Pe3ynbTarhl 3KCIEPUMEHTOB:
o Tabmuupl ¢ ICXOAHBIMH JJAHHBIMHU U PE3yJIbTaTaMU
o I'paduxu u quarpammsl 3aBUCUMOCTEH
o Craructuueckue nmoka3areian
AHanu3 pe3yJIbTaToB:
o KadecTBeHHBII aHAIN3 TOBEICHUS CUCTEMBI
o KonnuectBenHble 3aKOHOMEPHOCTH
o AHanu3 9yBCTBUTEIHHOCTH MOJIEITH
o BplsBIEeHNE ONTUMANTBHBIX TAPAMETPOB
BuiBOTBI:
O noBeJEHUU CUCTEMBI B PA3JIMUHBIX YCIOBHUSIX
O mpakTUYeCKOW 3HAUUMOCTH TTOTYYEHHBIX PE3YIhTaTOB
O 10CTOBEPHOCTH M TOYHOCTHU MOJENH
O mepcnekTuBax JadbHEHIITNX UCCIIeOBAHUT
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IIpMepbl IMATALMOHHBIX YKCIIEPUMEHTOB:

HccenenoBanue BIUSHUS FEOMETPUYECKUX [TAPAaMETPOB HA IPOYHOCTH KOHCTPYKLUHU
AHanu3 3aBUCHMOCTH TEIUIOBBIX ITIOTOKOB OT CBOMCTB MAaTE€pPHAJIOB

HccenenoBanue TMHAMUKHA CUCTEMBI IIPU Pa3JIMYHBIX HAYaJIbHBIX YCIOBUSIX
OnTumuzanus napaMeTpoB TEXHOJIOTHYECKOTO IpoLecca

JlaGoparopHnasi padora Ne 5
AHamus u OINITUMU3AlUA: HHTCPpIPCTALIUA PE3YJIbTATOB MOJACIUPOBAHUA JJI BBIABJICHUA

CBOMCTB CHUCTEMBI, OIITUMHU3ALIUU IIPOLUECCOB 1 YIYUIICHHA HAYYHOI'O IIOHMMAaHUA

1. enb paboThI
I'maBHas  menb: Hayuntscsi  mpoOBOMUTH  KOMIUIEKCHBIM — aHANM3  pPe3yJIbTAaTOB

KOMIIBIOTCPHOI'O MOJACIIMPOBAHUSA, BBIABIIATH KIIKOUCBBIC CBOICTBA CHCTEMBI M HCHOJIH30BAaTh
IMMOJIYYCHHBIC JAHHBIC JJIs1 OIITUMH3allkuu ITPOLECCOB U er'Iy@]'IeHI/Iﬂ Hay4YHbIX 3HAHMUII.

Nk v

—

Konkpernsle 3a1aun:

OcBOUTH METO/IBI aHAJIN3a MHOTOMEPHBIX JAHHBIX MOJEIMPOBAHUS.
HayuuTbcs BBIABIATE 3aKOHOMEPHOCTH U @aHOMAJIMU B PE3YJIbTATaAX.
OcBouTh 0a30BbI€ METO/1bI ONTUMHU3ALUY [1APAMETPOB CUCTEMBI.
Pa3paborars pekOMEHJAIMH 110 YIYUYIIEHUIO XapaKTEPUCTUK CUCTEMBI.
CdopmynupoBaTh HayyHbIE BBIBOJII HA OCHOBE aHAIN3a IaHHBIX.

2. Xoa paboTsI

Oran 1. [loaroroBka gaHHbBIX

CoOpatb pe3yibTaThl IPeAbIAYIIUX IKCIEPUMEHTOB.

[TpoBectu npenoOpaboTKy JaHHBIX (HOpMau3anus, (pUiIbTparws).
CdopmupoBaTh euHYyI0 0a3y TaHHBIX Ul aHAIU3A.

BoiaenuTs Kito4ueBble OKA3aTeN! JUIsl UCCIIEI0BaHUS.

Oran 2. CTaTUCTUYECKUN aHATIU3

Paccuntarh OCHOBHBIE CTaTUCTUUECKHE [TOKA3ATEIH.

[TpoBecTu KOPPENALMOHHBINA aHAINU3 TAPAMETPOB.

BBINOIHUTE PErpecCUOHHBIN aHAIN3 3aBUCHMOCTEN.

[TocTpouTh JOBEPUTENBHBIE HHTEPBAJIBI IS KIIFOYEBBIX I1APaMETPOB.
Oran 3. AHaJIU3 YyBCTBUTEIBHOCTH

Onpenenutb Hauboee BIUATENbHbIE TAPAMETPHI CUCTEMBI.
[TocTpouts quarpammsl BaxXHOCTH (aKTOPOB.

BBISIBUTE KPUTHUECKHUE TOUKH CUCTEMBI.

[Tpoananu3upoBaTh yCTOMUNBOCTH CUCTEMBI K U3MEHEHHSIM I1apaMeTPOB.
Oran 4. OnTuMHU3a1Ks TApaMETPOB

CdopmynupoBath 1eNIeBYI0 GYyHKIIHUIO ONTHUMH3AIUH.
Onpenenuts OrpaHUYEHUS U yCIOBHSL.

[TpoBecTu MOKCK ONTUMAJIbHBIX TAPAMETPOB.

OneHuts 3pPEeKTUBHOCTD ONITUMH3ALHH.

Oran 5. UHTepnperanys pe3yabpTaToB

CdopmynupoBaTh BEIBOJBI O CBOWCTBAX CUCTEMBI.

Pa3paboTraTh pekoMeHauu 10 YIYUIICHUIO XapaKTePUCTHK.
OneHuTh NPaKTUYECKYI0 3HAYUMOCTh MOJIYUYEHHBIX PE3YJIBTATOB.
Onpenenuts HaPaBJICHUS JATBHEHIINX UCCIETOBAHMIA.

3. OT4eTHOCTh

OT4er KOKEH CONEPIKATh!
TuTyJIBHBINA TUCT

Llens paboThI

Metonp! ananusa:
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o Hcnonp30BaHHBIE CTATUCTUYECKUE METOIbI
o MeToabsl OIITUMU3ALIUHA
o Kpurepun onenku 3¢pheKTUBHOCTH
4. Pe3synbratrhl aHanIM3a:
o CraTucTUyecKue rnoKa3aTesnu
o Pe3ynbpTaThl KOPPEISLIMOHHOIO aHAIN3a
o Jluarpammel BaXXHOCTH [TapaMeTPOB
5. Pe3ynbpTarhl ONTUMH3ALNHN:
o LeneBas GyHKIUSA U OrpaHUUYECHUS
o HalineHnHele onTUMalbHbIE TApaMETPhI
o CpaBHEHHE XapaKTEPUCTHUK JI0 U MOCIE ONTUMHU3ALUN
6. HayuHble BBIBOJBI:
o BrpIBIEHHBIE 3aKOHOMEPHOCTH
o Kpurtnueckue napameTpsl CUCTEMBI
o PexoMeHpanuu 1o yay4meHur0 CUCTEMBbI
o OleHKa 10CTOBEPHOCTH pe3yIbTaTOB
7. 3aKkiroyeHue:
o Joctuxkenue neneit paboTbl
o IlpakTnyeckas 3HaYMMOCTH PE3yJIbTATOB
o IlepcrniekTUBBI TAIBHEHIINX UCCIEIOBAHUI
[Ipumepsl 3a1a4 aHAIM3a U ONTUMU3ALINH:
e OnTuMu3aIus TeOMETPUIECKUX MTAPAMETPOB KOHCTPYKIIUHU MO KPUTEPHIO TPOUHOCTH
e AHanu3 TEIUIOBBIX PEKUMOB pabOThI YCTPOICTBA M ONTUMH3AIMUS TEILIOOTBOIA
e HccnenoBanne TMHAMHUYECKUX XapaKTEPUCTUK MEXaHUUECKOU CHCTEMBI
e OnTuMu3anus TEXHOJOTMYECKUX ITapaMeTPOB Mpoliecca

Tab6auna 4.2. Kpurepuu oneHnBaHus Jad0paTOPHbIX 3aaHUH

Pesynprar Kputepuii oleHUBaHUS

4 3amaHns BBIMIOJIHEHEI B IOJIHOM 00BLEME.
[IpencraBieH NTMCbMEHHBIA OTBET
BrIsiBIIeHBI 3HaHUs KOMIIETEHTHOCTH B PaMKax 3aJIaHUs.

2 3amaHust BBITTOJIHEHEI YaCTUYHO.
IIpencraBiieH NTMCbMEHHBINA OTBET
BrlIsiBiICeHBI YaCTUYHBIE 3HAHUSI KOMIIETEHTHOCTH B paMKax 3aJIaHMsl.

0 3amaHus HE BBIITOJIHEHEL.
He npeacrasien nucbMeHHBIN OTBET
3HaHUsl KOMIIETEHTHOCTU B PaMKaXx 3aJ1aHHUsl HE BbISBIICHBI.

Ta6anna 4.2. Kpurepnu oneHnBaHusi 3alaHNi U3 BADHATHBHOM 4aCcTH

2.1 Pedepat «KomnbroTepHoe MoieIMpOBaHUE MPOLIECCOB B 1 5
TBEPJABIX TEIaX»
2.2 Yyactue B HUPC 10 25
2.3 YuactHuk k1y6a Mu® 1 10
2.4 VYyactue B onumnuaze (husnka, MaTeMaTHKa) 5 10
24.1 y4acTHe 5 5
2.4.2 npusep 10 10
2.5 [TyGnukanus B MHAEKCUPYEMOM XypHalie (COBMECTHO C 10 10
MIPENO0/IaBATEIIEM)

13



2.6 AkcenepauroHHas nporpamMMa/ mpoekt PocMouonexu 20 40
2.6.1 y4acTue 20 20
2.6.2 TPaHT 40 40
IIpoMexyTo4Hast arTecTanus No JUCIUIUIMHE 0 30

HToro 6anioB no BapuaTUBHOM 4acTU 40 60
Hroro 6ayuioB no JUCIHUAILIINHE 100

5. Conep:kaHue OLCHOYHBIX CPEACTB NPOMEXKYTOYHOH artrecranuu. Kpurepum

OICHUBAaHUSA

dopma NpOMEKYTOYHON aTTECTALUU 110 JUCLIUILIMHE — YK3aMEH

dopma npoBeieHNs FK3aMEHa: YCTHBIN OTBET Ha JIBa BOIIpoca B Ousere

IlepeyeHp BONPOCOB U KPUTEPUM OLIEHUBAHMs OTBETOB Ha BOIIPOCHI B OWieTe MO TeMaMm
JUCLUIUINHBI.

IlepeyeHb BONPOCOB /sl MOATOTOBKH K K3aMeHY:
Komnerenmmuu: OITK-2

1. ITonsatue Mmoznenu u moaenupoBanus. Knaccudukanus Moseneit 1 MOI€IMPOBAHUS.

2. DTansl ¥ 1eU KOMIBIOTEPHOTO MOJEIUPOBAHMUSL.

3. MeTos KOHEUHBIX 3JIEMEHTOB.

4. Tunsl KOHEUHBIX PJIEMEHTOB, UCTIOJIb3yeMbIX B makere ANSY S.

5. Marpuua >xecTKocTM U pazpemtaromee ypaBHeHne MKD g cratmdeckoro
neGpOopMHpPOBaHUSI.

Komnerenmnuu: OIIK-3

1. Marpuust MKD nu1st 3a1a4uu TEII0poBOJHOCTH

2. OcuoBel pabotsl B ANSYS Workbench. OcHoBHBIE 3Tarnbl IPOBEACHUS HHKEHEPHOTO
aHayIM3a.

3. I'padpuueckuii uatepdeiic ANSYS Workbench.

4. Pabora ¢ mpoektom B ANSYS Workbench.

5. I'paduueckuit unrepdeiic moaynsa Design Modeler.

Komnerenmmu: OITK-4

1. Iponece co3nanus reoMmeTpudeckoit Mmoaenu B Motyiie Design Modeler.
2. Co3nanue 00beMHBIX Mojenel B Moaysie Design Modeler.

3. [TapameTtpuzanus reomerpuueckoit mogenu B ANSYS Workbench.

4. Yopasnenue matepuanaMu u ux cBoiicteamu B ANSYS Workbench.

5. I'eneparnus koHeuHo-3nemMeHTHOM ceTku B ANSYS Workbench.

Kommerenmu: TTK-1

1. Bunsl Harpy3ok u ocodenHoctu ux pabotsl B ANSYS Workbench.

2. I'pannunsie ycnoBust B ANSYS Workbench.

3. YmpasneHnue matepuanamu U ux cporicteamu B ANSYS .

4. ITapameTtpsl u onuu pematens B ANSYS Workbench.

5. MojenbHble  MPEACTaBIEHUS O  MEXaHW3ME  IPOBOJMMOCTH  COOCTBEHHBIX
TIOJTYTIPOBOTHUKOB.

6. MonenbHble  MPEACTaBICHMS O  MEXaHU3ME  MPOBOJMMOCTH  NPHUMECHBIX
MIOJTYTIPOBO/THUKOB.

7. MonenupoBaHie BIMSHUS TEMIEpaTypbl Ha JJIEKTPUYECKUE XapaKTEPUCTHKH
TIOJTYTIPOBO/THUKOB.
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Taoauua S. Kpurepun oneHuBaHus NPOMEKYTOYHOI aTTecTaunu B popMe IK3aMeHa

Kpurepuu onieHuBaHus bassl
OOyuJaromumiicsi OTBETHJI Ha JiBa BOIIPOca B OMIIeTe.
[TponemoHcTpupoBa)l 3HaHUS TO (HOPMHUPYEMBIM KOMIETCHIMSM B TOJHOM
obbeme (NMPUBOAWIKMCH JIOBOABI M  OOBSCHEHHWs). 3HAHUS OCBOCHUS
KOMIIETEHIIUI BBHISIBIIEHEL.
OO0y4aromuiicss OTBETHJI YaCTUYHO Ha J[Ba BOIIPOCa B OUJIETE.
[TponemMoHcTprpOBa)I 3HAHUS O (OPMUPYEMBIM KOMIICTEHIIUSM YacCTHUYHO.
[TocTur cMmbIca n3yyaeMoro MaTepuaia (MOXKET BbICKa3aTh BEpOAIbHO, YETKO U 15
SICHO, WJTH KOHCTPYHPOBATh HOBBIM CMBICII, HOBYIO TIO3HIIHIO). 3HAHUS OCBOCHUS
KOMITETECHIIMH BBISIBJIIEHB] YACTHYHO.
OOyJarommiicss He OTBETHJI Ha BOIIPOCHI B OMIIETE.
He wmoxer coriacoBaTh CBOIO MO3UIMI0O HIW JACHCTBHS OTHOCHTEIBHO 0
00CcyX1aeMoi TeMAaTHKW. 3HAHUSI OCBOCHHSI KOMIICTEHITUI HE BBISBJICHBI.

30

TecToBBIC 3a1aHNA
Komnerenmusa OIIK-2, OIIK-3, OIIK-4, ITK-1
3aoanue 1. Bvibepume npasunbHulll 6apuanm omseema.
Kakue nHCTpyMEHTBI UCIIONB3YIOT YUCHBIE ISl aHAJIM3a TaHHBIX ?
1. TabynupoBanue, rpadUYECKy0 HHTEPIPETALIUIO
2. Buzyanuzanuto
3. CTaTUCTUYECKUI aHAIU3
4. Bce BbllIETIEPEUHCIEHHOE
Otser:

3adanue 2. Bvibepume npaguibHblll 6apuanm omseema.
Uro sBAsieTCs pe3yIbTaToM Imporiecca (hopMaaru3aiim’?
1. OnucarensHas MOJEIIb;

2. I'padnueckas Mmoaens;

3. MareMaruueckasi MOJIENb;

4. IlpenmeTHass MOJIEINb

Otser:

3aoanue 3. Bvibepume npasuivHblll 6apuanm omeema.
Uto sBisieTcs OTIMYUTENbHBIM IPU3HAKOM HAYYHOT'O UCCIIETOBAHMS?

1. IlenenanpaBi€HHOCTb, CACTEMATUYHOCTh
2. Ilouck HOBOTO

3. Crporas 10ka3aTeabHOCTh

4. Bce nepeuncieHHble IPU3HAKU

OTtBeT:

3aoanue 4. Bvibepume npasuivHblll 6apuanm omeema.

B uewm 3akmrouaercs Meroag Mounrte-Kapno?

1. AHanmM3 CHCTEM Ha OCHOBE aTOPUTMOB, pa3padoTaHHbIX B MonTe-Kapio

2. MaremaTHyeckuii croco0d u3yueHus JaHHbIX

3. MareMaTu4ecKuii MeTOJ, KOTOPBIA IPOTHO3UPYET BO3MOJKHBIE HMCXOJABI HEONPEIEIEHHOTO
COOBITHUS

4. IToctpoeHne KOpPEIAINOHHBIX MAaTPUL] COBOKYITHOCTH CIIyYalHBIX BEJIMYUH.
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OrtBerT:

3aoanue 5. Bvibepume npasuivHblll 6apuarnm omeema.

Urto Takoe YUCIIEHHbIE METOIbI?

1. MeTo 61 TOUHOTO perieHus (pu3ndeckux 3aaad

2. [IpubnmxeHHbIe METOIBI PEIICHHS 3a/1a4 anreOpsel, aHau3a, AudepeHInanbHbIX ypaBHEHUI
U UX MPUIOKEHUH B 3aJ]auaX MEXaHUKU U MAaTEeMaTUYECKON (PU3UKU;

3. MeTozpl aHaM3a BpEMEHHBIX PsIOB

4. Mero/1bl aHaTIM3a COCTaBa BeLIeCTBa

Ortser:

3adanue 6. Bvibepume npaguibHblll 6apuanm omseema.

Kak Ha3bpIBaeTCsi COBOKYITHOCTh OOIIEHAYYHBIX METOAOJIOTHUYECKUX MPUHIUIOB (TpeOoBaHuil), B
OCHOBE KOTOPBIX JIEKHUT PACCMOTPEHHE 0OBbEKTOB KaK cHCTEM?

1. cunres

2. CHCTEMHBIN ITOIXO0

3. MeToA UHIyKIUU

4. MeTon AenyKuuu

Ortser:

3aoanue 7. Bvibepume npasunivHblll 6apuanm omeema.

[Tpu yTeHHM nUTEpaTyphl HCCIENOBATENh YacTO MPUOETraeT K BBINKUCKAM, CIHOCOOCTBYIOLIUM
CUCTEeMATHUYECKOMY HAKaIJIMBAHUIO HY)KHBIX CBEJICHHUI. B BBIMIMCKaX HAXOIAT OTPAKEHUE:

1. OTnenabHbIE MBICIIH

2. CTaTUCTUYECKUE JaHHBIC

3. Ilpumepsl

4. Bce nepeuncieHHoe

Otser:

3aoanue 8. Bvibepume npasunvubiii 6apuanm omseema.

K obmenornueckum Merosam u npuemam nosHanust HE otnocurcs:
1. Ananu3

2. Cunres

3. AOGcTparupoBanue

4. DKcnepuMEeHT

Ortser:

3aoanue 9. Bvibepume npasunvubiii 6apuanm omseema.
Pacrnionoxure B mpaBMIIbHOM MOPSAKE 3JIEMEHTHI CTPYKTYphI pedepara.

. TUTynbHBIA TUCT

. Cniucok nurepaTypsl

. BBEJICHUE

. OTJIaBJICHUE

. OCHOBHOE COZICpKaHHE
. 3aKJIFOYEHUE

AN DN B~ W —
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3anuiuuTe COOTBETCTBYIOLIYIO MOCIEI0BATEIbHOCTD LIU(p ClieBa HAIIPaBO

Ortser:

3aoanue 10. Coomnecume memoowvl usmepeHul U cnocoobl NPo8eOeHUs. UsmepeHull

MeToanl Crioco0bI TPOBEICHUS
A.Metonsl o 1.3mepsieTcs BCs BeIMUKMHA
OTKJIOHCHHUI
b. Hynesoii . 2.Perucrpupyercs HE cama
METOJ, BEJIMYMHA, a (PaKT OTCYTCTBUS CHUTHAJA.

HpOI/I3BO,Z[I/ITC$I IIOJIHAs KOMIICHCallusi
I/I3MepﬂeM0ﬁ BCJIMYHHBI ITYTCM HNPUITOKCHUA
BHCIIHECTO BOSI[GIZCTBPIH.

B. Pa3snocTHbII . 3.13mepsiercs OTKJIOHEHHE
METOJ BEJIMYMHBI OT KaKOro-ubo craHaapra

3anuiuTe B TabJIUIy BEIOpaHHBIE IIM(PBI O] COOTBETCTBYIOLUIMMU OYKBaMU
A b B

Ortser:

3aoanue 11. CooTHeCUTE METOABI HAYYHOTO MMO3HAHUS U UX CYTb.

Meroabl Cytb MeTOnA

A. Cunres . 1. Merton HayyHOro TIO3HAHUA,
OCHOBAHHBI Ha HW3y4YEHUM KAKHX-JINOO
00BEKTOB MOCPEACTBOM HX MOJIENei

b. Monenuposanue . 2. Metoa Hay4yHOro TO3HAHUA,
KOTOpBIM 3aKJIIOYaeTcss B IEpexXoae OT
HEKOTOPBIX OOIIMX TOCBIJIOK K YaCTHBIM
pe3yJibTaTaM-CIEACTBHUIM

B. lenykuus . 3. Meroax Hay4yHOro TMO3HaHUS, B
OCHOBY KOTOpPOrO IOJOKEHA Mpoueaypa
COE€IUHEHMUS Pa3JIMYHbBIX 3JIEMEHTOB
npeAMeTa B €IWHOE IIeNoe, CUcTeMy, 0e3
YEro HEBO3MOKHO JEHCTBUTEIBHO HAYYHOE
MMO3HAHUE ATOTO MPEJIMETa

3anumuTe B Ta0IMIy BbIOpaHHbIE UG PHI O] COOTBETCTBYIOIMMU OyKBaMU
A b B

3aoanue 12. Coomnecume memoowl uzmepeHutl U cnocoobl NpogedeHUs: UsMepeHUl.
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MeTtonanl CniocoObI TPOBEACHUS
A. MeTtospl OTKJIOHEHUH . 1. 3mepsieTcst BCsl BENMUYMHA
b. Hyneoii meTon . 2. Peructpupyercs He caMa BEJIMYMHA, a
dakt orcyrctBus curHana. [IpowsBomutcs
MOJIHAs KOMIIEHCAIUsT U3MEpPAEMOil BEIMYMHBI
MyTEM IPUJIOKEHHUSI BHEIITHETO BO3/ICUCTBUSI.
B. PaznocTHbIl MeTO . 3. 3MepseTcst OTKJIOHEHUE BETUYMHbBI OT
KaKoro-nmmdo cTaHmapTa

3anummre B Ta0JIUIly BEIOpaHHBIE IIUQPHI 101 COOTBETCTBYIOIMMH OyKBaMu
A b B

3aoanue 13. Coomuecume memoowl u cymv memood.

Metoabl Cytb MeTOa
A. Merton | 1. [TpubnmxenHoe peuieHue
KOHEYHBIX muddepeHINaTbHBIX YPaBHEHHIH
3JIEMEHTOB
b. MounekymnspHoii | e 2. MopnenupoBaHue TMOBEIACHHUS AaTOMOB U
JTUHAMUKHU MOJIEKYJI
B. MonTte-Kapio . 3. CraTtuctuueckoe MOJIETTUPOBAHUE

CIIy4alHBbIX IIPOLIECCOB

3anummre B Ta0JIUIYy BEIOpaHHBIC IIMQPHI 10T COOTBETCTBYIOUIMMH OYKBaMU
A b B

3aoanue 14. [Ipoyumaiime u daiime npasuibHulll OMEem.
Kak n3ameHunTcs pesoHaHCHas 4yacToTa Kojie0aTesIbHOM CUCTEMBI C MallbIM KO3(h(DUIIMEHTOM 3aTyXaHusl,
IPU YMEHBIIEHUH COOCTBEHHOM YacTOThI 3TOM CUCTEMBI B 2 pa3a?

OrtBer:

3ananue 15. IIpouumatime u oatime npasuibHblll OMEeEm.

OCHOBHOM METO/1 YUCJIEHHOTO aHAJIN3a, IPUMEHSAEMBIN [Tl U3ydeHus 1eopMalluui Hanps>KeHus
B TBEPJBIX TEJIAX.

Ortser:

3aoanue 16. [Ipoyumaiime u oavime npasuibHbill OMEen.
Kak u3MeHuTCsS MakcuMalbHas KUHETHYECKas dHEPrus MaTepHaJbHOM TOYKH, COBEPILAOLIEH
rapMOHHYECKHE KojeOaHus, IpU yBEIUYEHUH aMIUIUTYbl KoieOaHui 3TOi TOUkH B 2 pasza?

OTtBeT:

3aoanue 17. [Ipoyumaiime u oavime npasuibHvill OmMeen.
B cTpykType 001ieHayYHbIX METOIOB U PUEMOB BBIICTISIOT TPH YPOBHS. UTO U3 MEPEUUCICHHOTO
k HuM HE otHOCHTCS?
1. HaGmonenue
2. DKCIIEpUMEHT
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3. CpaBHEHUE
4. ®opmanuzanus

Ortser:

3aoanue 18. [Ipoyumaiime u oavime npasuibHvill OMEen.
Kaxoit 13 MeT0/10B TEOPETHUECKOTO UCCIIEIOBAHUS SBIJISIETCSI OCHOBHBIM B €CTECTBO3HAHUU?
OrtBerT:

3anpanue 19. Ilpouumatime u oatime npasuibHblll Omeem.
Haubonee pacnpocTpaHeHHBI  crnoco0  BH3yalIM3alldd  PE3yJIbTAaTOB  MOJIEIHMPOBAHUS
HANPSHKEHHO-T1€()OPMUPOBAHHOTO COCTOSIHHSI KOHCTPYKIIHH?

Ortser:

3amanue 20. Ilpouumatime u oatime npasuibHulll OMeemn.
OCHOBHOM METOJ UHMCJICHHOTO aHajiu3a, NPUMEHSEMbIM i u3ydeHus gedopManuul u
HATPSDKEHUS B TBEPJIBIX TeJIax?

OrtsBer:
Kommerenmms [1K-1.

Bormpoc 1

[Tocne nmpoBeseHuUs CTAMOHAPHOTO TEIUIOBOTO aHAIN3a IUIACTHUHBI ¢ OTBepcTHsMHU B ANSY'S
Workbench BbI noy4ninu moss Temmeparyp ¥ TEIUIOBBIX MOTOKOB. Kakoii mian ananmsa
pe3yabTaToB OyneT Haubosee 3pPEeKTUBHBIM U1 IPOBEPKU JOCTOBEPHOCTH M MHTEPIIPETALIH
JaHHBIX?

BapuanTs! 0TBETOB:

1. ITocTpouTh KOHTYpPHBIE KapThl paclpeieIeHUs] TEMIIEPATYPBI, ONPEISIINTh MUHUMAIIBHOE U
MaKCHUMaJIbHOE 3HAUEHUs U CBEPUTh UX C TEMIIEPATypOil OKpYKaIOLIEeH cpe/ibl, YKa3aHHOU B
IPaHUYHBIX YCIIOBHSIX.

2. IlpoBecTu aHaIN3 CXOJUMOCTH CETKH, TIOCTPOUTH IpauK TeMrepaTypbl BIOJb JINHUH,
MPOXO/IAICH Yepe3 30HbI KOHIICHTPAIUN HANIPSKEHHUH, M CPAaBHUTH TETIJIOBBIE TOTOKU Ha
IPaHUIAX C AHATUTHYECKUM PEeIIEHUEM AJIsl YIPOIIEHHONH MOJIeIH.

3. DKcnopTHpOBaTh BCE MOJISL B TEKCTOBBIM (popmat, cTaTucTUYeCKH 00padoTaTh JaHHbIE,
MOCTPOUTH TMCTOTPAMMBI pacpeIesieH s TEMIIepaTyp U BBIIIOJIHUTD PETPECCUOHHBINA aHATN3
JUISI TIOUCKA CKPBITHIX 3aBUCHMOCTEH.

4. BuzyanuzupoBars pacrnpesielieHrne TemI0BOro NoToka, IpoBEpUTh OajlaHC YSHEPTUil B CUCTEME,
OTNpeAeUTh KPUTUUECKHE 30HbI IEPETPEBA U CPABHUTH MAaKCUMAJIbHYIO TEMIIEPATYPY C
npeenbHON A1 MaTepuaa.

IIpaBunbpHBIN OTBET: 4

Bormpoc 2

Bam Heo6xoumo pa3paboTaTh I1aH MOJETUPOBAHUS Je(OPMUPOBAHHOTO COCTOSIHUS CTaIbHOMN
pambl o1 Harpy3koit B ANSYS Workbench. Kakoii n3 npeanokeHHBIX IJIaHOB SIBIISIETCS
Han0oJiee KOPPEKTHBIM U MOJIHBIM?

BapwnaHTbI OTBETOB:

1. UmnoptupoBath reomeTpuio 3 CAD-cucteMbl, Ha3HAYUTH CTAIb U3 OMOIMOTEKH
MaTepuasoB, MPUIOKUTh HKCIUTyaTal[MOHHbIE Harpy3KH, 3allyCTUTh pacyeT U MpoaHaIu3upoBaTh
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MOJTyYEHHBIE M0JI HaMPSLKEHUH.

2. IlocTpouTth mapaMeTpUUYECKYI0 FTEOMETPUIO PaMbl, IPOBECTH CEPUIO PACUETOB C PA3IUYHOMN
TOJILIMHON AJIEMEHTOB, BHIOPATh ONTUMAJIbHBIA BAPHAHT [0 KPUTEPHIO MUHUMAJILHOM MacChl
IIPH YCIIOBUU 00ECTICUEHUST TPOYHOCTH.

3. Co3naTh yIpoUICHHYIO0 TEOMETPUUYECKYIO MOJIENb, 3a/1aTh TPAaHUYHbIE YCIOBUS,
COOTBETCTBYIOIINE PEATLHBIM 3aKPETICHUSIM, IIPOBECTU PacUeT C ABYMS TUIIAMHU CETOK ISt
OLICHKHU CXOJIMMOCTH, TPOAHAIM3UPOBATH MOJISl SKBUBAJICHTHBIX HAIIPSHKEHUH.

4. BBINOJHUTH MOJEIUPOBAHUE C UCIIOJIB30BAHUEM HEJTMHEHHOTO pPeIIaTesi, yu4ecTh
IJIACTUYECKUE CBOMCTBA MaTepuara, MOJyYuTh KPUBYIO HArPY>KEHUS U OINPENICIUTh 3arac
MPOYHOCTH O OTHOIICHUIO K MIPEACITY TEKYUECTH.

[IpaBuibHBIN OTBET: 3

Bomnpoc 3

[Tpu monenupoBannu B ANSYS Workbench perenne He cxoanuTcst Wi moka3plBaeT aHOMAIbHO
BbIcOKHE Jleopmannu. Kakyro nocienoBaTeabHOCTb J€HCTBUI Bbl BEIOEpETE Il JMArHOCTUKU
poOsieMbI?

BapuanTs! 0TBETOB:

1. YBenmu4nTh KOJTMYECTBO DJIEMEHTOB CETKH, H3MEHUTH TUII 3JIEMEHTOB Ha 00Jiee BHICOKOTO
HOpsi/IKa, IPOBEPUTH YCIOBHE CXOAUMOCTH T10 SHEPTUU U HEBS3KAM.

2. YIIpOoCTUTh TEOMETPHUIO MOJIETTH, YMEHBIIUTD BEIMYHHY IPHIIOKEHHBIX HATPY30K,
UCII0JIb30BaTh 00JIee MPOCTYIO0 MOJIENIb MaTepHaja U MO3TAHO YCIOXKHATh pacyer.

B) [IpoBepHTh cCTEMY €IMHUIl H3MEPEHHS, TPOAHATM3UPOBATH TPAHIUYHBIC YCIOBUS HA
npeaMeT KHHEMAaTHYeCKOM MOABUKHOCTH, OLIEHUTh KaUeCTBO CETKU B 30HAX BBICOKHUX
IPaJNEHTOB.

3. BKi1touuTh aBTOMAaTUYECKH BBIOOp I11ara o BpeMEHHU, aKTUBUPOBATH OIIUI0 OOJIBIINX
nedopmanuii, 3a1aTh 0OJIbIIIEe KOJMYECTBO CYOIIaroB M NCIOIb30BATh YCTOWYHBBIE COJIBEPHI.
[IpaBuibHBIN OTBET: 3

Bonpoc 4

B pamkax y4eOHOTo nmpoekTa BaM MOpY4YeHO CMOJIEINPOBATh BIUSIHNE TEMIIEpaTyphl Ha
IIEKTPUYECKUE XaPAKTEPUCTUKHU MOJTYIIPOBOIHUKOBOI0O Marepuaa. Kak Bbl opranusyere 1iaH
uccie0BaHusl, YTOOb! 3 (HEKTUBHO MPOAHAIU3UPOBATH MOTyYaeMble JaHHbIE?

BapuaHTbl OTBETOB:

1. ITpoBecTu cepuio pacueToB JJIsl pa3HbIX TEMIIEPATYP, IOCTPOUTH 000OIIAIOITYIO TaOIHIly
PE3yJIBTaTOB M BU3YaJIU3UPOBATH 3aBUCUMOCTH KJIFOUEBBIX TAPAMETPOB OT TEMIIEPATYPBI C
MOMOIIIBIO CTaHAapTHBIX cpeacTB ANSYS.

2. HacTpouTs mapaMeTpu4yeCKyr0 MOJEINb, aBTOMATU3UPYIOLIYIO pacueThl Ul 3alaHHOTO
Jyana3zoHa TeMIeparTyp, a 3aTeM NMPOBECTH PErPECCUOHHBIN aHaIN3 MOIYyYEHHBIX TaHHBIX JJIs
MIOCTPOEHHUS SMIIUPUUYECKON MOJENIN NIOBEIEHUSI MaTepUaa.

3. BBINOTHUTB 1eTaNbHbIN pacyeT AJis OJIHOM 3TaJOHHOM TeMIlepaTypbl, TIATENIbHO
IIPOAHAIM3UPOBATH PACIPENEICHHUE FIEKTPUUECKOT0 MMOTEHIMANIA ¥ TUIOTHOCTH TOKA, a JUIs
JIpYTrUX TeMIepaTyp UCIOIb30BaTh METOAbI OJ00US.

4. CokycupoBarbcsi Ha KaTMOPOBKE MaTeMaTHUECKOW MOJIENIN MaTepHasa, CpaBHUBAs
pe3yJIbTaThl OIHOTO-/IBYX PACU€TOB C 3KCIIEPUMEHTAIBHBIMU IaHHBIMU, U 3aTEM
AKCTPAINOINPOBATh IOBEAEHUE HA APYTHUE TEMIIEPATYPHI.

IIpaBunbpHBIN OTBET: 2
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