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1. Heau 1 3a1a4n 0CBOEHUA TUCHUILIUHBI (MOIYJIs1)

®opmupoBaHue y 00y4aronierocsi KOMIETEHIMI M0 HCIMOJIb30BaHUI0 MPOrPaMMHBIX KOMILIEKCOB Ha
OCHOBE METOJIa KOHEYHBIX AJIEMEHTOB B HAyYHO-HCCIIEIOBATEIbCKON JEATEIHLHOCTH

- O3HaKOMHTH OOYYAIOMIMXCS C PA3IMYHBIMU BUJAMH PACUYECTHBIX 3a/lad B Cepe CTPOUTEITHLHOTO
MIPOEKTUPOBAHUS U POU3BOJICTBA;

- O3HaKOMHTDH 00YYAIOIIUXCS C MPUHIMIIAMH HCIIOJIB30BaHUS METOAa KOHEUHBIX 3JIEMEHTOB

— O3HAaKOMHUTH OOYYaAIOIIMXCS C COBPEMEHHBIMU pacueTHO-rpapuuecKUMU KOHEYHO-3JIEMEHTHBIMU
MPOrPaMMHBIMH ~ KOMIUIEKCAMH, TO3BOJIAIOIIMMHU  BBITIONHATH pPAacueThl B O0JIACTH  CTPOUTEILHOTO
MIPOEKTUPOBAHMUS, ONPEACATh U aHATM3UPOBATH HANPSIKEHHO-Ie(OPMUPOBAHHOE COCTOSIHUE CTPOUTEIBHBIX
KOHCTPYKLUU

— CdopmupoBaTh y 00ydaromierocsi HaBBIKM HCIIOJIB30BaHHUS KOHEYHO-3JIEMEHTHBIX MPOrPaMMHBIX
KOMILIEKCOB JUIsl pELIEHUs] pa3IMYHbIX 33/1a4 CTPOUTEIBHOIO IPOEKTUPOBAHMSL.

— O3HaKOMUTH 00YYAIOIIETOCs C BO3MOXKHOCTSAMH KOHEYHO-3JIEMEHTHBIX NPOTrPAMMHBIX KOMILIEKCOB
MIPU IPOBEJICHUH PACUYETOB U aHAJM30B B CMEXKHBIX JUCIUILIMHAX

- CdopmupoBaTh y 0Oyyaromierocsi HaBbIK aHaJlM3a pPacuyeTHOW 3ajauyd M 1oAdopa ONTUMAIbHOIO
MIDOTDAMMHOT'O KOMILJIEKCA IIJIsl DEIICHUsI TAaHHOM 3a1mayu

2. IlepeyeHb NJAHMPYEMBIX Pe3yJIbTATOB OOy4YeHHMSl MO JAUCHHUILIMHE (MOAYJI), COOTHECEHHBIX C
HHIMKATOPAMH A0CTHKEHHUs KOMIIeTeHIN

Koa u HaumeHnoBanue Kon n HaumeHnoBanue [Inanupyembie pe3ynbTaThl 00YUSHHS 10
KOMIIETEHIIUHU WHJIMKAaTOpa JOCTUKEHUS JTUCIUILIMHE, 00eCTIeunBaloIIne JOCTIKEHNE
KOMIIETEHIIUU IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI]
[1K-4 Cnoco6eH|[1K-4.1 OcymecTBusier BBIOOp|3HAET
OCYILIECTBIISATh porpaMMHOTO obecrieueHust isi|- OCHOBBI M TPHHIUIBI METOJa KOHEYHBIX
KOMITBIOTEPHOE MIPOU3BOICTBEHHO- 3JIEMEHTOB, 00JaCTh TPUMEHEHUS
MOJIETTUPOBAaHUE JUTS | TEXHOJIOTMUECKOU JesATebHOCTH |- [IpuHImMmbel  paboThl KOHEYHOAIEMEHTHBIX
obecrnieueHus B 00JIaCTH CTPOUTEIHCTBA IPOrpaMMHBIX KOMILJIEKCOB
MIPOU3BOJICTBEHHO- - OcHOBHBIE TIpOrpaMMHBIE  KOMILJIEKCHI,
TEXHOJIOTHYECKOM HNpPUMEHSIEMBbIE JUIsl PEILICHHS Pa3JIU4YHbIX TUIIOB
NEeSTeIbHOCTH B 00JacTH MIPUKJIATHBIX 33729
CTPOUTEIBCTBA yMmeer
- OmnpenensiTe TUIN TPHUKIAAHOW 3aJaud U
COOTHOCHTH ero c OIIpEEIIEHHOM

MaTE€MaTHYECKOU MOJIEIIBIO

- BpiOupare onTUManbHOE MPOTPAMMHOE
o0ecrieyeHre JUIsl peliaeMoi  MPUKIIATHON
3a/1aun

BJIaJieeT HABbIKAMH

- HaBblkM HMCTONB30BaHUS Pa3IUYHBIX BUJIOB
MIPOTPAMMHOTO OOeCTIeYeHUs




I1K-4
OCYIIECTBIISATh
KOMITBIOTEPHOE
MOJICTTHPOBAHUE
obecneyeHus
MIPOU3BOJICTBEHHO-
TEXHOJOTHYECKOMN
IESTEIbHOCTH B 00JIacTH
CTPOUTEIIbCTBA

Cnocoben

JJIA

[1K-4.2 OcyuecTBisier
KOMIIBIOTEPHOE MOJICITUPOBAHKE
00BEeKTOB U (WJIHM) MPOIIECCOB B
00J1aCTH CTPOUTENBCTBA

3HaeT

[TpUHIUIIBI  IOCTPOCHUS  KOMITBIOTEPHBIX
MOJIeJIeH 3JaHUI U COOPYKEHUI

- [IpuHIMIIBI MOJCTUPOBAHHS CTPOUTEIILHBIX
MPOIIECCOB B KOMITBIOTEPHBIX MOJIEIISX

ymeet

- HHTepnpeTnpoBaTh NPHUKIAIHYIO 3a/1a4y B
KOMITBIOTEPHYIO MOJICIIb

- ®opmupOoBaTh MaKET HEOOXOJMMBIX UCXOJTHBIX
JTAHHBIX

- CoOuparp MoOzenb, C YYETOM YCIOBHIA,
COOTBETCTBYIOIIUX MPUKIIATHON 3a/1a4e

- BbmonHATE pacyeThl B MPOrPaMMHOM
KOMILIIEKCE

- IlonyuaTh W aHaNM3UPOBATH PE3YJIHTATHI
pacyeToB

- OcyuiecTBisTh
MOJICITN

BJIajieeT HABbIKAMM
- HaBblku uUCHONB30BaHUS  TIPOTPAMMHOTO
obecrieueHHs Il CO3JaHUsl KOMITBIOTEPHOM

YIY4YLIEHHE  PacyeTHOMN

MOACIH, IMPOBCACHUA  pPaCUYCTOB, BbBIBOJA,
aHajJm3a u ACMOHCTpauun IMOJIYYCHHBIX
PE3yJIbTAaTOB

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTeibHOH NIPOrpaMMbl

HNannass nucuuiuiiHa (Moayib) BkiIrodeHa B bnok «/ducnumnmbel, moxynu» b1.B.01 ocHoBHOI
npodeccuoHalibHON 0OpaszoBarenbHOi porpammbl 09.04.03 Tpukinaanas nHGOPMATHKA U OTHOCUTCS K YacTH,
dbopMupyeMoOil y9IacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH y4eOHOTO IJIaHa.

3HAThb.

- OCHOBHBIE MOHATUS U IPUHLUIIBI (PYHKIMOHUPOBAHUS HHPOPMAIIMOHHBIX TEXHOJIOTUI;

YMETh:

- paboTaTh Ha EPCOHATBHOM KOMIIBIOTEPE;
- MIOJIb30BAThCs ONEPALUOHHON CUCTEMO;
- UCTIOJIb30BaTh BO3MOKHOCTH BBIYUCIIMTEIIBHON TEXHUKH U TPOTPAMMHOTO 00€CTIeueHu .

BJIaACTh:

- IEPBUYHBIMU HAaBBIKAMHU M OCHOBHBIMU METOJAMM PELICHUS MaTEMAaTHYECKUX 3a/1a4;
- HaBbIKaMU pabOThI ¢ y4eOHOU TUTEPaTypOH;
- OCHOBHBIMU IpHUEMaMH pabOThI HA KOMITBIOTEPE C MPHUKJIAJHBIM IPOTPAMMHBIM 00€CIIEUEHUEM.

/o

[Tocnenyromuye TUCIUTTITUHBI

KOI[ N HAMMCHOBAHUC MHUKATOpA
JOCTHIXXCHHA KOMIICTCHIIMH




1 |BbimosHEHHE U 3alUTa BBITYCKHON KBAIN(UKAITMOHHON pabOThI

VK-1.1, YK-1.2, VK-1.3, VK-1.4, VK-
1.5, YK-1.6, VK-2.1, YK-2.2, YK-2.3,
VK-2.4, VK-2.5, VK-3.1, YK-3.2, VK-
3.3, VK-3.4, YK-4.1, YK-4.2, VK-4.3,
VK-4.4, VK-5.1, VK-5.2, YK-5.3, VK-
6.1, VK-6.2, YK-6.3, OIIK-1.1, OIIK-
1.2, OIK- 1.3, OIK-1.4, OITK-1.5,
OIIK-2.1, OIIK-2.2, OIK-2.3, OIK-
3.1, OIK- 3.2, OIK-3.3, OIK-4.1,
OITK-4.2, OIIK-4.3, OIK-5.1, OIK-
5.2, OIK- 6.1, OIK-6.2, OIK-7.1,
OINIK-7.2, OIIK-8.1, OIK-8.2, OIIK-
8.3, TIK- 1.1, TIK-1.2, TIK-1.3, TIK-2.1,
TK- 2.2, TIK-2.3, TIK-3.1, TIK-3.2, TIK-
4.1, TIK-4.2, TIK-4.3, TIK(LD)-1.1, TIK
(ID-1.2, TIK(ID)-1.3, TIK(L)-1.4, TIK
(ID)-1.5, TIK(LD)-1.6

4. O0beM AUCHUNIMHBI (MOAYJsl) B 3a4eTHBIX €JIMHMLAX C YKa3aHHEM KOJHMYeCTBA aKaJeMHYeCKHX
YacoB, BbIICJEHHBIX HA KOHTAKTHYI0 pPadoTy o0y4yawluxcsi ¢ mpenojgasaresieM (10 BHAAM y4eOHBIX
3aHATHUH) M HA CAMOCTOSATEIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
W3 Hux yacel Ha
Bup yaebHoii paboTh! Beero MPaKTHYECKYIO
Hacos TIOATOTOBKY 1 2
KounrakTHas padora 80 48 32
Jlexumonnsie 3ausatus (JIek) 16 0 16
Jlaboparophsie 3auHsaTus (J1ad) 64 0 32 32
HMuasi koHTAKTHAs1 pab0Ta, B TOM YMCJIe: 2,55 1,05 15
KOHCYJIBTAIIUU TI0 KYpCOBOU paboTe (TPOeKTy), 14 04 1
KOHTpOJIBHBIM padboTam (PT'P) ' '
KOHTaKTHas paboTa Ha aTTecTaluio (crava 3a4era,
3aueTa ¢ OICHKOM; 3allluTa KypCOBOW pabOTHI 0,65 0,4 0,25
(nmpoexTa); cnaya KOHTpOJIBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO 0.5 0,25 0,25
(KoHCYNBTAIUS TIepe SK3aMEHOM U cAada
Yachbl HA KOHTPOJIb 35,5 26,75 8,75
Camocrositesbnast pagora (CP) 133,95 68,2 65,75
O01mas Tpy10eMKOCTh JUCHUIITUHBI (MOYJIs1)
yacel:| 252 144 108
3aYeTHbIE e IHHUILI: 7 4 3

5. Conep:kaHue OMCHUILUIMHBI (MOIYJIfA), CTPYKTYPHMPOBAaHHOE MO pas3jejam (TeMaM) € YKa3aHUeEM
OTBEICHHOI0 HA HUX KOJIHYeCTBA aKaJIeMUYeCKUX YaCOB U BU/I0B Y4EOHbIX 3aHATHI
5.1. TemaTrueckuii MIaH JUCIUTLIAHBI (MOJTYIS)
Konrakrthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
HUHIAUKATOP
E- a
g | nexkuuu I13 JIP Bcero,
Ne Pa3nensl IMCIAIUTHHEL g CP ac JIOCTHIKEHU
S ' Z
W3 HUX Ha W3 HUX Ha M3 HUX Ha
MIPaKTH- MPaKTH- MIPaKTH- KOMIIETEHI
Bcero | ueckyroo | Bcero | uweckywo | Bcero | ueckyro 5051
nmoaro- moaro- moAro-
TOBKY TOBKY TOBKY




1. |1 pa3znen. Hayuno-
UCCIIeIOBATENbCKAS
JeSITeIbHOCTh B MPOTPAMMHBIX
KomIiekcax Ha ocHoBe MKD (1
CEMECT))
OCHOBHBIE IIOHITHUS METOJA [1IK-4.1
1.1. 1 24,2 40,2 ’
KOHEUYHBIX 31eMeHToB (MKD) 6 0 ' 0 [K-4.2
[IporpamMHBIE KOMIUIEKCHI Ha
1.2. l[ocHoBe  MeToma  KOHEYHBIX 6 14 22 42 IIK-4.1,
[K-4.2
JJIIEMEHTOB
3anauu HaIpPSKEHHO-
[1K-4.1,
1.3. [nedopMupOBaHHOIO COCTOSHHMS 4 8 22 34 TK-4.2
TBEPJIOIrO TeNa '
2. |2 paznein. MHas KOHTaKTHas
pabora
[1K-4.1
2.1. |uHas koHTakTHAsA padbora 0,8 '
P T1K-4.2
3. |3 pa3nen. KonTposb
[1K-4.1
3.1. [Ok3ameH '
K 2l | mK-4.2
4. |4 pasnen. Hayuno-
UCCIIeIOBATENbCKAs
JESTEILHOCTh B MPOTPAMMHBIX
KOMIUIeKcax Ha ocHoBe MKD (2
CEMECT))
[IK-4.1
4.1. |3amauu ruapomexa 1 14 24 ’
JHIH THIPOMEXaHIKH 0 TIK-4.2
[IK-4.1
4.2. |3amaun a’dpouHAMUKH 10 14 24 ’
8 poa TK-4.2
13,7 IK-4.1
4.3. [3agaun TELIONPOBOIHOCTH 9 | 22,75 '
8 poBoa 5 TK-4.2
Pacuer HaIPSKECHHO-
IK-4.1,
4.4. |neopMHUpPOBAHHOIO COCTOSIHUS 3 24 27 K-4.2
CTPOUTEILHBIX KOHCTPYKITUI '
5. |5 pasnen. MHas koHTakTHAsA
pabota
[1K-4.1
5.1. |uHas KOHTaKTHas paboTa '
pado 125 | nK-4.2
6. |6 pasznen. Kontpounb
6.1 KypcoBoii mpoekt u 3auder ¢ 9 [1K-4.1,
" |oneHKoOH T1IK-4.2
5.1. JTexmun
Ne | HammenoBaHue pazzaena .
o HauMmeHoBaHme 1 KpaTKOe COAep KaHUE JCKIUI
pasn U TEMBI JICKITHI
OcHOBHBIE MOHATHS METOJ1a KOHEUHBIX 37eMeHTOB (MKD)
Matematndeckue MOJETH HWHXKEHEPHBIX 3aaad. [IpuMep HCIOIB30BaHUS
OCHOBHBIE TOHSTHsS |KOHEUHBIX SJIEMEHTOB C KBaJAPAaTHYHBIMH O0a3uCHBIMH (DYHKIUSIMH B
1 METOZIa KOHEYHBIX O)IHOMepHOI‘/'I 3a1a4€ O TCIIOMPOBOAHOCTHU CTCPIKHSA.
snementoB (MKD)  |CBeneHue KpaeBoil 3aa4un Juis OOBIKHOBEHHOTro JudepeHInanbHoro
YpaBHEHHS BTOPOTO TOPS/IKA K 33/1a4¢ MUHUMHU3AUH (QYHKITHOHAJIA.
[Tepexon ot nuddepeHIanT HOr0 YpaBHEHHS K HHTETPATbHBIM




COOTHOILIEHUSM CIIOCOOOM B3BEIICHHBIX HEBSA3O0K.

Bunpl 6a3ucHBIX QYHKIUI B OTHOMEPHBIX 3aa4ax.

AHaM3 TOYHOCTH MOJTYYEHHOTO YHCIICHHOTO PEIICHHUS.

Hcropus pa3BuTHs METOJa KOHEYHBIX JIEMEHTOB.

DTamnbl YUCICHHOTO pemeHus aud(epeHInaTbHOr0 ypaBHEHHS METOA0M
KOHCUHBIX JICMEHTOB.

[IpeumymiectBa u Hemoctatku MKD mo cpaBHEHHIO ¢ METOJOM KOHEUHBIX
pa3HOCTEH.

[Iporpammusbie
KOMILJIEKChI HA OCHOBE

IIporpaMMHBIE KOMIIJIEKCHI HA OCHOBE METOJa KOHEUHBIX 3JIEMEHTOB
Peanuzanus MeToa KOHEUHBIX 3JIEMEHTOB B IIPOrPaMMHBIX KOMILIEKCAX.
IIporpaMMHBIE KOMILIEKCHI:

2 -SCAD
MeTOoAa KOHEYHBIX - TUPA-CAIIP
JICMCHTOB - ANSYS Workbench
- ANSYS Mechanical APDL
3a1aun HANPSHKEHHO-1e(POPMUPOBAHHOTO COCTOSHUS TBEPIOTO Tela
3aaun HaNpsOKEHHO-  |3aava Ha PacTsHKEHUE YIIPYroro CTEPIKHS, COCTOSIIETO U3 IBYX 3JIEMEHTOB.
3 nepopmupoBanHoro |AHcamOnupoBanue: 1pouecc  (GOpMUPOBAHUA  IIOOATBHOM — MATPHIIbI
COCTOSHMS TBEPAOro |CHCTEMBI U3 MATPHI] KECTKOCTH KOHEYHBIX JIEMEHTOB.
Tena Pemrenue 3amaun o u3rnde 6ajiku, COCTOSIIECH U3 IBYX KOHEUHBIX DJIEMEHTOB.

HI/IHaMI/I‘leCKI/IC 3ala4uv TCOpHU YIIPYTrOCTH.

5.2. JlaboparopHbie pabOThI

HaumeHnoBanue pasaciia

pJa\f):[ U TEMBbI J1a0OpaTOPHBIX HaumeHnoBanue u conepxanue 1abopaTOpHBIX padoT
paboT
OcHOBHbIE OHATUS METOIa KOHEUHBIX AyieMeHToB (MKD)
[Ipumep pemieHus: kpaeBod 3amaud Ans AUQQEpeHInaIbHOr0 ypaBHEHUS
BTOPOT'0 MOPSAKA C MIOMOIIBIO OJHOMEPHBIX KOHEYHBIX 3JIEMEHTOB C TpEMs
y3namMu (KBaJpaTU4HAs HHTEPIOJAIHUS) MyTeM MPsSMOM MOJICTAHOBKH B
OcHoBHbIC IOHATHS  [nuddepeHImanp HOoe ypaBHEHHUE.
1 MeTosia KoHeuHblx  |[Ipumep peleHus KpaeBoi 3a1a4n JUIS OOBIKHOBEHHOT'O
anemeHToB (MKDO) mudepeHIMaTbHOTO YPaBHEHHsI BTOPOTO TOPSJIKA C MOMOIIBI0 KOHEUHBIX
AJIEMEHTOB C IBYMS y3JIaMHU.
[lepexon k 3amaue MUHUMHU3AaIMK (DyHKIIMOHATIA.
[lepexon ot auddepeHMaTIBLHOTO  ypaBHEHUS K  HHTETPAIbHBIM
COOTHOILIEHUSIM CITOCOOOM B3BEIIEHHBIX HEBS3O0K.
[IporpaMMHBIE KOMIUJIEKCH HA OCHOBE METOJ]a KOHEYHBIX JIEMEHTOB
[TporpammHbIe Pacuer Tunossix 3agau B K-O I1K:
o | KOMIUIeKCHI Ha ocHOBE |- SCAD
METO/1a KOHEYHBIX - INPA-CAIIP
DIIEMEHTOB - ANSYS Workbench
- ANSYS Mechanical APDL
3aaun HaNpsKEHHO-1e(POPMUPOBAHHOTO COCTOSIHUS TBEPIOTO Tela
3agauu HaNpsSKEHHO- Pemenne samaun o sedo N
pMalUMy KOHCOJIM TOJ JIEHCTBUEM CHIIBI,
3 AeOPMHPOBAHHOrO NPWIOKEHHOM K TpaHHU, KOTOpash MPOTHUBOIOJOKHA  HEMOJBHXHO
COCTOAHUA TBEPIOTO 3aKpENJICHHON I'PaHyu, B KOHEYHOAJIEMEHTHOM IPOrPaMMHOM KOMIUIEKCE.
tena Pemenue 3anaun o konebaHUAX KpyroBoil MeMOpaHbl B KOMILIEKCE.
3aja4n rUAPOMEXaHUKHU
Pemenune 3amad TUApPOMEXAaHMKM C HCIIOJIB30BAHUEM MOJEIEH BSI3KOM
6 | 3amauu rugPOMEXAHUKH |KUIKOCTH U HACATLHOW HECKUMAEMOM JKUIKOCTH.

Bo3MOXHOCTH POrpaMMHBIX KOMILIEKCOB.
ITousiTe 0 METOE KOHEYHBIX O0OHEMOB.




[Ipumenenue nmporpaMMHOro KOMIUIEKca At MozenupoBanus 2D Tedenus
KUJKOCTU B TOPU3OHTAJILHOM KaHAJIE C KPYTOBBIM MPETISITCTBUEM.

Pemenne 3amaun 0 TEMIOOOMEHHHUKE C JKMIKOCTBIO, JBIDKYILIEHCS B
BEPTUKATHHOM HAIPaBICHUH.

3ajaun a3pOIMHAMUKHI
Pacuer nedopmanuu peksiaMHOTO IIUTA MO ICHCTBHEM BETPOBOW HArPY3KH.

7 | 3amaum a’spoarHaMHUKU o
MonenpoBaHue €CTECTBEHHON KOHBEKIMHU BO3yXa B KOMHATE C Pa3HbIMU
TeMIIepaTypaMy MPOTUBOIOJIOKHBIX CTECHOK.
3aia4ym TEMI0NPOBOJHOCTU
Bubl 1ByMEpHBIX KOHEUHBIX 3JIEMEHTOB.
baszuchble QyHKIIMH TPEYTOIBHOTO U MPSMOYTOJIBHOIO KOHEUHOT'O 3JIEMEHTA.
O030p BO3MOKHOCTEH MPOrPaMMHBIX KOMILIEKCOB.
Tpuanrynsmus pacueTHOH 00J1acTH.
IlonsaTre o TpuaHryisauuu /Jlenoxe.

8 3anaun MeTo KOHEUHBIX DSJIEMEHTOB J[UIS JBYMEPHOM 3aladyd CTalMOHAapHOU

TCIIONPOBOMHOCTH 1oy nonpoBogHOCTH.
[TocTpoenne reoMeTpun, CETKU U 3a/laHnue KOIPPUIIMEHTOB ypaBHEHUS IS
pelleHns IByMEPHOI 3a7jaun O paclpeieIeHUH TEMIIEpaTypbl B IOMEIIEHUN
MIpY HAJTMYUU UCTOYHHKA TeruIa.
Pemenue 3agaun o TeMmepaTypHOM MOCTHUKE U IOTOKE TEIJla B CTBHIKE
apMaTyphbl ¢ BHEUTHEH CTEHKON 3aHusl.
Pacuer nanpspkenHo- [Pacuer  HampsbkeHHO-e(OPMHPOBAHHOTO — COCTOSIHUSL — CTPOMTEIBHBIX
ne(OPMUPOBAHHOTO  |KOHCTPYKLIUN
9 COCTOSIHUSI Beimonnenne paboTel MO pacdyery  HanpspKEHHO-IAePOpPMHUPOBAHHOTO
CTPOUTENBHBIX COCTOSIHUSI CTPOUTEIbHBIX KOHCTPYKIIMI B COOTBETCTBUU C 3aJaHHEM
KOHCTPYKIUU

5.3. CamocTosTenbHas paboTa o

OydJarommxcs

Ne | HaumeHoBaHue paznena .
CopeprkaHue caMOCTOSTETbHON padOThI
pa3n| MUCHMIUIUHBI U TEMBI
OcHOBHBIE IOHATHS METO]a KOHEUHBIX dreMeHToB (MKD)
OCHOBHBIE OHSATHS .
N3yuenne nuteparypbl, MOCBAMIEHHOW pemeHuio  AuddepeHnnanbHbIX
1 METO/Ia KOHETHRIX YpaBHEHUN BTOPOro MOpsAJIKa IMyTEM MepexoAa K 3ajaye MUHHUMH3ALUU
anemeHToB (MKDO)
(hyHKIIMOHAA ¥ TTyTEeM UCTIOIb30BAHMS B3BEIICHHBIX HEBS30K.
[IporpaMmMHBIE KOMIIJIEKCH HA OCHOBE METO/Ia KOHEYHBIX DJIEMEHTOB
IIporpammusie Nzyuenne ¢pynknuonana K-3 I1K:
5 KoMILIeKChl Ha ocHoBe |- SCAD
METO/1a KOHEYHBIX - INPA-CAIIP
HIIEMEHTOB - ANSY'S Workbench
- ANSYS Mechanical APDL
3amaun HAMIPSOKEHHO-  |3a7a4M HANMPsHKEHHO-Ae(OPMUPOBAHHOTO COCTOSTHUSI TBEPIOTO Tela
3 neOpMUPOBAHHOTO [3HAKOMCTBO € peaju3aluedl  pemieHuss  3a7ad  HanpsbKeHHO-
COCTOSIHHSI TBEPJIOTO  |1e(hOPMUPOBAHHOTO COCTOSTHUS TBEPIOTO TeJa
Tena
3ajaud THAPOMEXaHUKH
6 | 3amaum rugpomexanvku |M3yuenue untepdeiica U Kpyra GU3HYECKUX 3a71a4, KOTOPLIE MOTYT OBITh
pELIEHBI C TOMOIIIbI0 KOHEYHO-3JIEMEHTHBIX MPOTPAMMHBIX KOMIUIEKCOB.
3agaum a’dpoIMHAMUKHU
7 | 3amauu asponunamuku |M3yuenue untepdeiica u Kpyra GM3HYECKUX 3a71a4, KOTOPLIE MOTYT OBITh

PCHICHEI C ITOMOMIIBIO KOHCYHO-3JIECMCHTHBIX NPOTPAMMHBIX KOMIIJICKCOB.




3amaun
TGHHOHpOBOI[HOCTI/I

3aa4ym TEMIONPOBOAHOCTH
Wzyuenne muTepdeiica n kpyra (GuU3NYECKHX 33a/1a4, KOTOPbIE MOTYT OBITh
PELICHBI C TOMOIIBI0 KOHEYHO-3JIEMEHTHBIX TPOTPAMMHBIX KOMILIEKCOB.

Pacuer HamnpsiokeHHO-
ne(hOpMUPOBAHHOTO
COCTOSTHUS
CTPOUTEIIBHBIX
KOHCTPYKIUI

Pacuer  HampspkeHHO-1€(OPMUPOBAHHOTO  COCTOSIHMSL — CTPOMTENbHBIX
KOHCTPYKLUU

Beimonnenne pa®oThl MO pacueTy  HampsHKEHHO-Ie()OPMHUPOBAHHOTO
COCTOSIHMSI CTPOUTENBHBIX KOHCTPYKIIMI B COOTBETCTBUU C 3aJaHUEM




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

[IporpaMmoil TUCUUIUIMHBI TPEAYCMOTPEHO MPOBEICHUE JIEKIMOHHBIX 3aHSITUNA, HA KOTOPBIX HAETCS
OCHOBHOW CHCTEMATH3UPOBAHHBIM MaTepUall, U MNPAKTUYECKUX 3aHATHUM, NPEANOJIATalOUIuX 3aKPEIJICHUE
M3y4EHHOTO MaTepHraia U GopMUpPOBaHUE y 00YUaAIOIIHUXCS HEOOXOUMBIX 3HAHUH, YMEHUI U HaBBIKOB. Kpome
TOTO, BXHEHIIMM 3TariOM HW3YYCHHs IUCIUIUIMHBI SIBISETCS CaMOCTOSITENbHAs PaboTa o0ydarommuxcs ¢
HCIIOJIb30BAaHUEM BCEX CPEACTB M BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM.

B 00beM camocTOSTENNbHOM paOOThI 10 TUCHIUIUIHHE BKIIFOUASTCS CIEAYIOIIee:

— U3Y4YEHHE TEOPETUUYECKUX BOIIPOCOB IO BCEM TE€MaM JIUCIUILIINHBIL;

— HNOJArOTOBKA K MPAKTUYECKUM 3aHATHSIM;

— MOJATrOTOBKAa K KypCOBOMY IPOEKTY;

— HNOJATrOTOBKA K TEKYIIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYJAEHTOB;

— MOJATrOTOBKA K 3a4ETy C OLICHKOM U 3K3aMEHY.

3a0roM YyCIHENIHOTO OCBOCHHS JUCHUIUIMHBI SBISETCS 005A3aTE€IbHOE IMOCCIICHUE JICKIIMOHHBIX H
MPAKTUYECKUX 3aHATHH, TaK KaK IMPOMYCK OJHOTO (TeM OoJiee, HECKOJIbKHX) 3aHATHA MOXET OCJIOKHHTH
OCBOEHHUE pa3liesoB Kypca. Ha mpakTHYeCKUX 3aHATUAX MaTEpUall, U3J10KEHHBIN HA JICKIHAX, 3aKPEIUIAETCS ITPU
BBINOJHEHUH TPAKTUYECKUX 3aaHUH.

[Ipuctymnas Kk U3y4eHUIO TUCHUILIMHBI, HEOOXOIUMO B MIEPBYIO OYEPEIb O3HAKOMUTHCS C COIEPKAHUEM
PII/I, a Takyke METOAMYECKUMH YKa3aHUSMU MO OPraHU3allMU CaMOCTOSITETbHOU PabOThI.

[Ipu moAroTOBKE K JEKIIMOHHBIM 3aHATHUIM CTYJIEHTY HEOOXO0IUMO:

— O03HAKOMUTBCS C COOTBETCTBYIOLIEH TEMOM 3aHATHUS;

— OCMBICIIUTh KPYT' ©3y4a€MbIX BOIIPOCOB U JIOTHKY UX PACCMOTPEHUS;

— U3YYHUTh PEKOMEHAYyEMYI0 pabodeil mporpaMMoi IUuTeparypy o JaHHOU TeMe.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATHSIM W B paMKaxX CaMOCTOSTEIbHON paboThl MO HM3YyUYECHUIO
JUCIUILTAHBI 00y4aromuMcsi HE00XO0UMO:

— NOBTOPUTH 3aKOHCHEKTHUPOBAHHBIN Ha JIEKIIMOHHOM 3aHSATUHM MaTepual U JOMOJHHUThH €ro ¢ y4eTOM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPaTyphl;

— TIpU CaMOCTOSITEIbHOM HW3YYEHHH TEOPETUYECKOM TEMBbI CHElIaTh KOHCIEKT, HCHOJb3Ys
pexomenoBanHbie B PI1J] ucrounukuy;

— BBINIOJIHUTH MPAKTUYECKUE 33JIaHUSI B pAMKaX U3Yy4a€MOW TEMBI,

— OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI IO TEME, UCTONb3Ys MaTepuaisl POC;

— MOJTOTOBUTHCS K IPOBEPOUHON paboTe, MPEeyCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

— MOATOTOBUTHCS K POMEKYTOYHOM aTTECTALINH.

HNtorom wm3yyeHHs AMCUMILIMHBI SIBISETCS BBINOJHEHUE KYpPCOBOIO IMPOEKTA, 3a4e€Ta C OLECHKOW W
9K3aMeHa. 3a4YeT ¢ OLIEHKOW U dK3aMeH MPOBOAUTCS MO pacnucanuio. @opma MpoBeIeHUs 3aHATUS MOKET OBbITH
yCTHas1, MUChbMEHHAs U B AJIEKTPOHHOM Bujie. CTyIEHTHI, HE IPOIIEAIINE aTTECTAIUIO, JOKHBI JIMKBUIUPOBATh
3aJ10JDKEHHOCTh B YCTAHOBJICHHOM TOPSIAKE.

7. OueHouHble MaTepHaJbl /JJsl NPOBedeHHs] TEeKYIIero KOHTPOJIsI yCIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTauvy 00y4armMXcs N0 JMCUUILINHE (MOTYJII0)
7.1. IlepeyeHb KOMIETEHIMH ¢ yKa3aHUEM 3TAIlOB UX (POPMUPOBAHMSI B IPOLIECCE OCBOCHUS JUCIUILINHBI

Kon n nammeHoBaHme

. Buna orierouHoro
WHJIMKATOpa KOHTPOIUPYEMOU

Ne KOHTpOHI/IpyeMBIC pasacybl JUCHUTIIINHBI

/T MOJTYJIS CpencTBa
(mozys) KOMIIETCHI[HH peAl
YcerHbii 011poc,
OCHOBHBIC ~TOHATHS METOAA KOHEYHBIX KOMILICKCHBIC
1 A TK-4.1, TIK-4.2
anemeHToB (MKD) WHIMBHIyaJIbHBIC
3aIaHMsI
YcerHbii 011poc,
[TporpamMmMHbIe KOMIUIEKCHI Ha OCHOBE METO/1a KOMILICKCHBIC
2 | POTP A TK-4.1, TIK-4.2
KOHCUHBIX JICMEHTOB WHIUBUIYyaIbHbIC
3aJIaHMsI

3 [3amaun HanpsHKEHHO-1€(POPMHUPOBAHHOTO [1K-4.1, I1K-4.2 YcTHBIl onpoc,




KOMILIEKCHbBIE
COCTOSIHUS TBEPJOTO Teja WHIUBUAYATbHBIE

3a/laHus

4 |uHas KOHTaKTHas paboTa I1K-4.1, TIK-4.2

5 [Dx3amen I1K-4.1, I[1K-4.2
YcrHbiit onpoc,

6 [3amauu rumpoMexaHUKU I1K-4.1, TIK-4.2 KOMILICKCHBIC
UHAUBHUIyaJIbHbIC
3aJIaHus
VYcerHbii o1poc,

7 |3amauu adpoIUHAMUKHI I1K-4.1, TIK-4.2 KOMILTEKCHBIC
WHIUBUIYATbHBIE
3a/laHus
YcrHbiit onpoc,

8 |3amauu TEMIONPOBOAHOCTH I1K-4.1, TIK-4.2 KOMILICKCHBIC
UHAUBHUIyalIbHbIC
3aJIaHus

9 Pacuer Hanp;DKeHHo-z[eq)opMHpOBalHHoro TIK-4.1, TIK-4.2 KypcoBoii mpoekr

COCTOSIHUSI CTPOMTEIBHBIX KOHCTPYKITHMA
10 |unas xoHTaKTHas pabora I1K-4.1, T1IK-4.2
11 [KypcoBoii mpoeKT u 3a4eT C OLIEHKOM [1K-4.1, T1IK-4.2

7.2. TunoBble KOHTPOJIbHBIE 3aJJaHUS WJIM UHbIE MaTEPUaIbl TEKYLLIEr0 KOHTPOJIS YCIIEBAEMOCTH, HEOOXOAUMBIE
JUTSL OLICHKH 3HAHUH, YMEHHI ¥ HABBIKOB U (WJIN) OTIBITAa TPO(ECCHOHATBHOM AEATEIBHOCTH, XapaKTePU3YIOIINX
9Tansl GOpMUPOBAHUS KOMIETEHLUI B TPOLIECCE OCBOCHUS AUCLUIUINHBI

KommuiexT 3amanuii anst mpoBepku ¢c(hOPMUPOBAHHOCTH HHIUKATOPOB JOCTHKEHUH komnereHnuii [1K
4.1,11IK 4.2.

CM. NpUIIOKEHHUS.

7.3. Cuctema OlLIEHMBaHUSI PE3yNbTAaTOB OOyUYEHHUsS MO AMCUUIUIMHE (MOAYNIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJIS YCTIEBAEMOCTH




O1eHKa «OTIIMYIHOY
(3auTeHO)

3HAHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JTUCIUIIMHBL, 8 TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOSIINM 3a MPEAEIb
y4eOHOI1 TporpamMMmBl;

- TOUHOE HUCII0JIb30BaHUE HAYYHOI TEPMUHOJIOTUH, CHCTEMAaTHYECKH TPAMOTHOE U
JIOTHYECKH MPABUIILHOE M3JI0KEHUE OTBETA Ha BOIPOCHI;

- [IOJIHOE U ITYOOKOE€ YCBOEGHUE OCHOBHOMW U JIOMOJHUTEIBHOM JINTEPATYPHI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHHS:

- YMEeT OPUEHTUPOBATHCS B TEOPHUSAX, KOHUEHIUAX U HAIIPABICHUSX TUCIUILINHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCTIONb3Ysl HAYYHbIE JOCTHKEHUS IPYTUX
JTUCIUILIAH

HaBBIKH:

- BBICOKHI1 YpOBeHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BJIaIc€T HaBbIKAMU CAMOCTOSITENIbHO U TBOPUYECKHU PEIaTh CIOKHbIE MPOOIEMbI
Y HECTaH/IapTHBIE CUTYaIlHH;

- IPUMEHSIET TeOPETUUECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIITOJHEHUS
3aaHI;

- FpPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOU TUCIUTUIMHEI, YMCHHE €r0

3¢ (peKTUBHO UCIIONIF30BATh B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYMIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYPhI UCIIOJTHEHUS 3a1aHUI

Onenka «xoporo»
(3a4TeHO)

3HaHMSL:
- IOCTATOYHO MOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILINHE;

- YCBOEHHE OCHOBHOM M JTOTIOJHUTEIBHOM JINTEpATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILITHHE (MOIYIIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX 1 HAPABICHUAX
JTUCIUTIIIMHBI ¥ 1aBaTh UM KPUTHYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKHU U JIOTHYECKU
IIPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JIe1aTh 000CHOBAHHBIE BHIBObI;
- BJIaJIC€T UHCTPYMEHTAPUEM T10 JUCIUIUIMHE, YMEHHUE €r0 UCTOIb30BaTh B
MOCTAHOBKE U PELICHUH HAyYHbIX U IPO(EeCCHOHATIbHBIX 3a7a4

HaBbIKH:

- caMoCToOsITeNbHAsl paboTa Ha MPaKTUUYECKUX 3aHATHUSAX, YIaCTUE B IPYIIIOBBIX
00CYXJIEHUSX, BRICOKHI YPOBEHB KYIbTYpPhl HCIIOJIHEHUS 33/JaHUM;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B pabouell mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHUH BBIOMpPAET CTAHJAPTHYIO METOIUKY BBIITOJIHEHUS 3aJaHU;

- 000CHOBBIBAET XO/]1 pEIICHNUs 3a1a4 0e3 3aTpyIHEHHUH




Ornenka 3HaHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaJIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAHHON pabodeil mporpaMMoii;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBHIBOIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHECA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTesis pelaTh CTaHJapTHhIE 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IIpernoaBaTelis Ha MPAaKTUYECKUX 3aHATUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJIETBOPUTEILHO» |- (hparMEHTApHbIC 3HAHUS 110 TUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIIOJHEHUS MMCbMEHHON paboThI);
- 3HAHHE OT/ENBHBIX HCTOYHHKOB, PEKOMEHJOBaHHBIX paboueil mporpaMmoii 1o
JCLIUTUIAHE;
YMEHHUSL:

- HE YMEET UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJn4ue rpyObIX OmuO0K

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernueckue BONPOCHI M NPAKTUYECKHE 3aJaHUs JJs NPOBEICHUS NPOMEKYTOUYHOW aTTecTaluu
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NeSITeIbHOCTH, XapaKTepU3YOLUX JTanbl  (OpPMUPOBAHUS KOMIIETEHLMH B IpOLIECCE OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
CM. npuiIoKeHus.

7.4.2. IlpakTrueckue 3aJaHusl ISl POBEACHUS TPOMEKYTOUHOM aTTecTalli 00yJaroIuXCcs
CM. pUIIOKEHHUS.

7.4.3. IlpumepHbIe TEMBI KypcoBOi paboTh! (poeKTa) (MIpU HAJTUYKHN)

TpeboBaHMst K BBINOIHEHUIO KypCOBOT'O MTPOEKTa

Tema kypcoBoro mpoekta — «Pacder HamnpsKeHHO-A€(POPMHUPOBAHHOTO COCTOSIHUS CTPOUTEIBHBIX
KOHCTPYKLUI».

[enbio KypcoBOTo mpoeKkTa SBISETCS 3aKpEMIeHUEe TEOPETUYECKUX M IPAKTUUECKUX 3HAHWM, HaBBIKOB
U YMEHUH, IMOJYYEHHBIX CTYJEHTOM IPHU W3YYEHHUU AUCHUUIUIMHBL. [Ipy BBIOJIHEHHMH KypCOBOI'O IPOEKTa
CTYIEHT JOJDKEH PEIIUTh PsAJl KOHKPETHBIX 3aJad apXUTEKTYpHOTO M HH)KEHEPHOI'O pPacyeTa, BBIMOIHHUTH
POEKTHPOBAHNE OCHOBHBIX HECYIIUX KOHCTPYKIMH MPOMBIIUIEHHOTO 3/1aHUs, 00E€CIEUnB UX ONTUMAIIbHYIO
MPOYHOCTH, KECTKOCTh U YCTOMUUBOCTh. KypcoBOI MPOEKT BHIMOJIHSAETCS C MCIOJB30BAHUEM COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJOTUMN TPOEKTUPOBAHUS 3[JaHUN M COOPYKEHHUH, IMO3BOJSIOIIMX OCYIIECTBIATh
BapHAHTHOE MPOEKTUPOBAHHE C YYETOM JKOHOMUYECKOM A(P(EKTUBHOCTH pPAa3IMUHBIX KOHCTPYKTHBHBIX
peleHui




7.5. Meroandeckue MaTepuaibl, ONPEAESIONne MPOLeAyphl OLICHUBAHUS 3HAHUM, YMEHUN, HABBIKOB U (MJIM)
OTIbITa MPO(PECCUOHANBHON eATEIbHOCTH, XapaKTepU3YIOLIUe 3Tanbl (OpMUPOBAHUS KOMIIETEHLINN

[Ipouienypa mnpoBeaeHUs TMPOMEKYTOUHOW aTTECTAlMU U TEKYIIEro KOHTPOJII YCIEBAeMOCTHU
perIaMeHTHPYETCS JTOKAILHBIM HOPMATUBHBIM aKTOM, OINPEACTSIONIUM MOPSIIOK OPraHU3aIlii U TIPOBEICHHS
TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTalli 00y4aroIIuXCsl.

[Tpouenypa oneHuBaHUS (QOPMUPOBAHUS KOMIETCHIMA TPU TPOBEACHHHM TEKYIIETO0 KOHTPOJIS
npuBeAcHa B 1. 7.2.

TumnoBble KOHTPOJIBHBIC 3a/IaHUS M UHBIE MaTE€PUaJIbl TEKYIIErO0 KOHTPOJIS MPUBEICHHI B 1. 7.3.

[TpomexxyTouHas aTTecTanus Mo AUCUUIUIMHE MPOoBOAUTCS B (hopme 3Kk3ameHa (1 cemecTp) u 3auera ¢
OLIEHKOH (2 cemecTp).

B »sk3ameHallMOHHBIM OWJIET BKJIIOYEHO JBa TEOPETUYECKMX BOIPOCAa U MPAKTHUYECKOE 3aJaHHe,
COOTBETCTBYIOIINE COJICPKAHUIO (POPMUPYEMBIX KOMIETCHIIMNA. JK3aMeH MPOBOAUTCS B YCTHOU (hopme. s
MOATOTOBKH IO 3K3aMEHAI[MOHHOMY OUJIeTy OTBOAUTCS 60 MUHYT.

3aueT mpoBOIUTCS B hopME MUCHMEHHOT'O KOHTDOJIBHOTO 3aIaHus i COOECEIOBAHMUS.

7.6. Kpurepuu onieHuBaHus cpOPMUPOBAHHOCTH KOMIIETEHIIUNA MTPU MMPOBEICHUU MPOMEKYTOYHON aTTecTalluu

YpoBEHh OCBOCHHS M OIICHKA
Onenka Onenka
«HEYJIOBIICTBOPHUTENb | «yIOBICTBOPUTEIBH [ OLEHKA «XOPOILIO» OrneHka «OTIIMYHOY
HOY o»
«HE 3a4TEHO» «3a4TEHO»
YpoBeHb 0cBOEHUS | YPOBEHb OCBOCHUS | YPOBEHb OCBOCHUS YpoBeHb OCBOECHUS
KOMIIETEHIINHU KOMIIETEHIINHU KOMIIETEHILIUH KOMIIETEHILIUH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTHIN. «BBICOKHI.
Kommereniun ge Kommerenun Kommerenun Kommerenun
c(OpPMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI.
3uanus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHHS OOIIMPHBIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BBIE CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTUPOBAHHEIE,
Kpurepuu c(hopMHUPOBaHbI 3HaHUU. Y MeHUs HOCSIT BCECTOPOHHHE. Y MEHHS
OICHUBAHMIS (dbparMeHTapHbBI U PENPOYKTUBHBIA | yCTIEIITHO MPUMEHSFOTCS
HOCSIT XapakTep, K PELICHUIO KaK
PEenpOIyKTUBHBIN MIPUMEHSIOTCS K TUTIOBBIX, TaK U
XapaxkTep. PELIEHUIO TUITOBBIX HECTaHJapPTHBIX
JemoHCcTpHpyeTcs 3aaHUM. TBOPUYECKHUX 3a/IaHUMH.
HU3KUN YPOBEHb JemoHcTpupyercs JleMoHCTpUpyeTcs
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN BBICOKHI YPOBEHb
MPaKTUYECKOTO YPOBEHB CaMOCTOSITENIBHOCTH,
HaBbIKA. CaMOCTOSITENIbHOCTH | BBICOKAsl aJallTUBHOCTh
YCTOHYHMBOTO MPaKTUYECKOT0 HABbIKA
MIPaKTUYECKOTO
HaBbIKA.




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst

JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET:
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPaMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa Mmarepuaa;
OLIMOKH MIPU OTBETE | BOMPOCHL, OUIMOKKA B |  MPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HAHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
3HAHUS CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOTIPOCHI 9K3aMEHATOPA.
IIpu BBINIOJIHEHUHN OO6yuatronuiics OO6yuaromuiics OO6yuaromuiics
MPaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJHUII
3aJjaHus OuieTa MPAKTUYECKOE MPAaKTUYECKOe MPaKTUYECKOE 3a/1aHue
oOyuaromuics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIINMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro Marepuaa.
[TpakTuyeckue omuOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHus He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUe 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHUA OOyuarommuiics He MIPAKTUYECKUX MaTepuania. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHE BOIPOCHI.
TOTIOTHUTETHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOJIBIINMU
Tperno/iaBaTers. JOTYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIIUHCTBO
JIOTIOTHUTETHHBIX

BOIIPOCOB.




He mosxet BrIOpaTh HcnsiThiBaeT bes 3aTpynnenuit [Ipumenser
METOAUKY 3aTpyAHEHUS 110 BEIOHMpAET TEOPETHYECKUE 3HAHUS
BBITIOJIHCHHS 3aJJaHUI.| BBIOOPY METOJUKH CTaHIAPTHYIO JUIST BBIOOpa METOTUKH
Jlomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJIHCHUS 3aJaHUI.
OIIMOKY TIPH 3aJIaHHi. BBIITOJIHCHUS He nomyckaet omm6ox
BBITIOJIHCHUH 3a7aHuil,| JonyckaeT ommoku 3aJaHuN. IIPY BBIITOJIHEHU U
HapyIIaIye JOTUKY | TpH BeImojaHeHUU | Jlomyckaer ommoOku 3aIaHHH.
penieHus 3ajiay. 3a/IaHU, HAPYILICHUSI| TPU BBITOJHEHUH CaMOCTOSTEILHO
JlenaeT HEKOPPEKTHbBIC| JIOTMKH PELICHUS 3aJlaHuM, HE aHaIIM3UPYyET
BBIBOJIBI. 3ajad4. Hapyliaroue pe3yJIbTaThl
BJIaJICHUE He moxet o6ocHOBaThH HcneITEIBaeT JIOTUKY PEIICHUS] | BBIOJHEHUS 3aJaHUM.
HaBBEIKAMH AITOPUTM 3aTPYJHEHHUS C 3amaq I'pamoTtHO
BBITIOJTHEHMS 3a/1aHul. | popmynupoBanueM | Jlenaer KOppeKTHBIE [  O0OOCHOBBIBACT X0/
KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a/1a4.
BBIBOJIOB. pe3yabTaTam
HcneiTeIBacT peLICHUS 3a/1a4uu.
3arpyaHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUH penieHus 3amay 6e3
anropuT™Ma 3aTpyAHCHUMN.
BBITIOJTHEHUS
3aJIaHHil.

OrneHka 1o JAMCHUMIUIMHE 3aBUCUT OT YPOBHSI COPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIICHHBIX 3a
JTUCIUILIMHOM, W MpeJCTaBlseT co00l cpenaHee apuMeTHYecKkoe OT BBHICTABJICHHBIX OLEHOK MO OTIEIbHBIM
pe3yibTataM o0OydeHus (3HAHUS, YMEHUS, BIIAJICHIC HaBBIKAMU ).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/«3a4TEHO» BBICTABIISAETCS, €CIIU CpeHee apu(METHIECKOe HAXOJUTCSI B HHTEPBAIe
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

OneHka «HEYAOBIETBOPUTEIBHO» «HE 3aYTEHO» BBICTABISETCS, €CIU CpeaHee apu(pMeTHUecKoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOAMYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHne TUCIHMILIMHBI (MOYJIs1)
8.1. IlepeueHb OCHOBHOM U AOMOJHUTEIBHOM JIUTEPATYPbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJISA)

Kommuecto
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

Ne ABTOp, Ha3BaHHUE, MECTO M3JIaHUsI, U3AATEIIbCTBO, TOJl U3/IaHUs YIEOHOU U
/o yue0HO-METOINYECKO JTUTEepaTyPhl

OcHoBHAasl JJuTEpaTYpa

ManaxoBa A. H., Myxun M. A., IIpoektupoBaHue Keae300€TOHHBIX
1 |koHcTpyKUMii ¢ McIONb30BaHKWEM MporpaMMmHoro komruiekca JIMPA, Mockaa:
MoCKOBCKHUI TOCYJapCTBEHHBIN cTpouTenbHblid yHuBepeuTeT, ObC ACB, 2011

http://www.iprbooksh
op.ru/57054.html

[TpoxombeB B. 1., Pemenne crpoutensubix 3aqad B8 SCAD OFFICE, Mocksa:

2 |MOCKOBCKHII TOCYIapCTBEHHBIN CTPOUTENbHBIN yHHBepcuTeT, Aii ITu Dp
Memna, ObC ACB, 2015

http://www.iprbooksh
op.ru/30788.html

®enopoa H. H., Bamsrep C. A., 3axapoBa 0. B., MopaemupoBanue
3 |TMApOra3’oMHAMIYECKUX TPOIECCOB B IIK ANSYS 17.0, Hosocu6upck:| http://www.iprbooksh
HoBocubupckwuii rOCYJapCTBEHHBIH apXUTEKTYyPHO-CTPOUTENBHEIN|  0P.ru/68793.html

vausepcurer (Cudctpun), 96C ACB, 2016




HobpombicmoB  A. H., Pacdyer TpaHCHOPTHBIX, THUAPOTEXHUYECKUX U
DPHEPreTHUUECKUX COOpYKeHUl ¢ mnpumeHeHueMm nporpammel "JIMPA", M.:
CryneHnt, 2016

9bC

bacoB K. A., I'padwmueckuii umaTepdeiic komrekca ANSYS, Capatos:
ITpodoOpazoBanue, 2017

http://www.iprbooksh

op.ru/63587.html

[Mamanun A. 1O., PacueTsl KOHCTPYKLIHMH METOJOM KOHEYHBIX 3JIEMEHTOB B

http://www.iprbooksh

TpaHcnopra, 2012

ANSYS, MockBa: MOCKOBCKass TOCYIapCTBEHHAs aKaJIeMHs BOJHOTO

op.ru/47951.html

OO6yuaromuecs u3 yrciia uHBanuA0B 1 il ¢ OB3 o0ecnieunBaloTCs HeYaTHBIMU U (MK ) SIEKTPOHHBIMU

00pa3oBaTeNbHBIMU peCcypcaMu B GOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBBSI.

8.2. Ilepedenp pecypcoB MHGPOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHEeT», HeOOXOIUMBIX IS

OCBOCHHS JUCITUTUTHHBI (MOTYJIS)

HaumenoBanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

CTpOI/ITeJ'IbHBIC KOHCTPpYKIINU

https://cdnl.0zone.ru/multimedia/10217
96324.pdf

Caiit paspaborunka ANSYS

https://www.ansys.com

Caiit pazpadorunka SCAD Office

https://scadsoft.com

Caiit pazpadoruuka Jlupa-CAIIP, CAIIOUP

https://www.liraland.ru

8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DJEeKTPOHHBIN ajpec pecypca

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

Hayunas 3JIEKTPOHHAs
oubamnoreka ELIBRARY.RU

DnexkTpoHHO-0nbImoreunas cucreMa usgarenscrsa "' IPRbooks"

http://www.iprbookshop.ru/

DJIEKTPOHHO-O0MOIMoTeuHas cucrema nanarenbersa "FOPAUT"

https://www.biblio-online.ru/

Cuctema aucranimonsoro ooyuenus CIT6I'ACY Moodle

https://moodle.spbgasu.ru/

8.4. IlepeueHb HMH(POPMALMOHHBIX TEXHOJIOIMH, HCIOJIb3YEMBIX IPH OCYIIECTBICHUH OOpa30BaTEIbLHOTO
nporecca IO JUCLUUIUIMHE, BKIIOYas IepeuyeHb JIMIEH3MOHHOTO U CBOOOJHO paclpoCTpaHsSeMOro

MIPOTrpaMMHOTO 00ecTieueHus

HanmenoBanue

Crioco6 pacnpocTpaHeHus
(JIU1IEH3MOHHOE WK  CBOOOJIHO
PaCIpOCTPaHIEMOE)

Microsoft Windows 10 Pro

Horoop Ne 132009689201 ot
18.12.2020r IIporpammusbIie
npoaykTsl MaitkpocodT, norosop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

Horoop Ne /132009689201 ot
18.12.2020r [IporpammubIe
npoaykTel MaiikpocodTt, moroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Autodesk AutoCAD 2019/2020

ITrceMO 0 BO3MOKHOCTH O€CIUIaTHOM
3arpy3Ku o0pa3oBaTeNbHbBIX
JUICH3UN  MOJHO(QYHKITMOHATBLHBIX
BEpCU MPOrpaMMHBIX MPOJYKTOB
Autodesk ot 15.05.2012

Ansys

ANsSys cyOnauIIeH3MOHHBI JIOTOBOP
Ne1976-110/2017-C3D0O oT
16.10.2017 ¢ 3A0 "KAADEM Cu-
A#-Dc" GeccpouHbIi

Matlab Bepcust R2019a

MATLAB JIOTOBOP
NeJ131908369487 ot 01.11.2019 ¢
000 "Codrnaiia IIpoekTs!"

Scad Office Bepcus 21

SCAD Office morosop Nell3 or
13.03.2015 ¢ OOO "ABromaTruzarus
[IpoekTHBIX paboT" GecCpOUHBIH

8.5. MarepuanbHO-TeXHUYECKOe 00ecredeHne JUCITUTLINHBI
Cenenust 00 OCHAICHHOCTH YY€OHBIX ayAUTOPUN U MTOMEIICHUH JI11 CAMOCTOSITEIbHOW PabOThHI

HaumenoBanue yueOHBIX ayJUTOPHI U IOMEIICHUN
JUTSI CAMOCTOSITEIIbHOM paOOThI

OcHalieHHOCTh 000pYJOBAHUEM U TEXHUYECKUMHU
cpelacTBaMu 00y4yeHus

47. IlomeleHus s CaMOCTOSITENIbHOM pabOThI

[Tomernenue a1t CaMOCTOSTENIbHON PaOOThI (UM TAIbHBIN
3ay oubmmoteku, aya. 217): I11IK-23 mr., B T.4. 1 mr.- [IK
ot gun ¢ OB3  (cuctemHbIi  OJIOK, MOHHUTOD,
KJIaBUATypa, MBbIIb) C TMOAKIIOYCHHEM K CETH
«HTEepHET» U ObecreueHueM JI0CTyna B DJIEKTPOHHYIO
nHpopmannoHHo-00pa3oBarensHy0 cpeay CIIOIACY.
I1O Microsoft Windows 10, Microsoft Office 2016

47. KomnbpIoTepHBIH Ki1acce

Pa6oune mecta ¢ 1K (cTon KOMIBIOTEPHBIH, CHCTEMHBII
0JIOK, MOHHMTOp, KJIaBHATypa, MBIIIb), CTOJI padouuid,
noakmoueHue k kommbioTepHoit cetu  CIIGIACY,
BLIX0J B Internet.

47. VY4eOHBIE ayIUTOPHH [IPOBEICHUS
NPaKTUIECKUX 3aHATHH, KypCOBOTO
IPOEKTUPOBAHUS (BBINOJIHEHUSI KYpCOBBIX pabdoT),
TPYNIIOBBIX W WHIUBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYILLEro KOHTPOJIS ¥ TPOMEXXYTOUHOM aTTecTaluu

JUIA

VYuyebHas ayauTopus A NPOBEACHHUS NPAKTUYECKUX
3aHSTUH, KypCOBOTO IPOEKTUPOBAHUS (BBIMOJIHEHUS
KypCOBBIX paboT), TPYNNOBBIX W HWHIUBUAYAJIbHBIX

KOHCYJIbTAIIU}, TEKYIIEr0 KOHTPOJISI U IPOMEKYTOUHON
aTTecTauuu — KOMILIIEKT MYJIbTUMEAUINHOTO
000pya0BaHUs (mepcoHanbHBIN KOMIIBIOTED,

MYJIbTUMEIUMHBIN TPOEKTOp, SKpaH, ayAHO-CUCTEMA),
J0CKa MapkepHas Oenas sManeBas, KOMIUIEKT y4eOHOHI
Mebeny, TOJKIIOUYEeHHEe K  KOMIBIOTEPHOH  CeTH
CIIOI'ACY, Bbixon B MHTEpHET.

Jis naBanuaos u aui ¢ OB3 obecrieunBaroTcs crieuanbHbIE YCIOBUS JUIsl TIOTy4YeHHUs] 00pa3oBaHUs B
COOTBETCTBUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JIOKYMEHTOB.
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