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1. llesu u 3212494 AU CIUILIHHBI

Lenbio mpenogaBaHus AUCUUIUINHBI SBISIETCS] POPMHUPOBAHUE: - TIPEACTABICHUS O
COBPEMEHHBIX ITPOrPAMMHBIX KOMIUIEKCAX aBTOMATU3UPOBAHHOIO IIPOECKTUPOBAHUS U
pa3pabOTKH CIIOKHBIX KOHCTPYKIIUI; - IOHUMaHUs 0COOCHHOCTEN UCIIOIb30BaHUS
IPOrPaMMHBIX CPEACTB U BBIYUCIUTEILHON TEXHUKH B MHKEHEPHOM IIPAKTHUKE; -
npo(ecCHOHANIbHBIX HABBIKOB BBITIOJIHEHUS MHKEHEPHBIX pacyeToB Ha [I9BM ¢
VICIIOJIb30BAaHUEM IIPOrPAMMHBIX KOMIUIEKCOB KOHEYHO-3JIEMEHTHOIO aHaIu3a
KOHCTPYKUMU. 3a7a4yeid TUCLMUIUIMHBI SIBISETCA U3JI0’KEHUE: - OCHOBHBIX ITPUHIIMIIOB U
O0COOEHHOCTEH BBINOJIHEHUSI MHKEHEPHBIX PACUETOB C UCIOJIB30BAHUEM COBPEMEHHBIX
BBIYUCIIUTENBHBIX IIPOIPAMMHBIX KOMILUIEKCOB; - TEOPETUYECKUX OCHOB U aJITOPUTMOM
METO0/1a KOHEYHBIX JIEMEHTOB IIPUMEHUTENBHO K PELICHUIO 33/1a4 MEXaHUKU CILIOIIHBIX
Cpell ¥, B YaCTHOCTH, IPOYHOCTHBIX PACYETOB TOHKOCTEHHBIX KOHCTPYKIMI KopItyca JIA; -
NOCJIEIOBATEIbHOCTH PEIICHMS 337]a4 IPOYHOCTHOIO aHAJIN3a KOHCTpYKLHid JIA ¢
ucrosb3oBanreM komruiekca nmporpamm NASTRAN, ANSYS.

Kparkoe cogepxxaHue IuCHUIIIMHBI

[TporpaMMHO-BBIYMCIUTENBHBIN KoMIUIeke MathCad rpu BBITTOTHEHUN MHKEHEPHBIX
pacueToB. MarpuuHasi GOpMyJIUPOBKA COOTHOIICHUI TEOPUH YIIPYTOCTH M CTPOUTEIBHON
MEXaHHUKU CTEP’KHEBBIX ccTeM. OCHOBHBIE TOHATHUS BAPUALMOHHBIX METOZ0B B MEXAHUKE
CIUIOIIHBIX Ccpea. MaTpuyHbI METO NIEPEMEIIEHUN Ul CTEP/KHEBBIX CUCTEM. MeToz
KOHEYHBIX JJIEMEHTOB B MEXaHUKE KOHCTPYKIMM KOHEUHBIE 2IIEMEHTHI CIUIOIIHON CPENBI.
YuclIeHHOE MHTErPUPOBAHUE B METOJE KOHEUHBIX 3JIEMEHTOB OCOOEHHOCTH BBIYHMCIICHUS
HanpspkeHnd. CriakuBaHHue HanpsbkeHU. Kpurepun cXoguMocTH METoAa KOHEUYHBIX
anemMeHTOB. COOTHOIIEHUSI METO/IA KOHEYHBIX 3JIEMEHTOB B 33/1a4aX JUHAMHUKH.

[IporpaMMHO-BBIYMCIUTENIBHBIE KOMILIEKCHI KOHEYHORIEMEHTHOro aHanu3a ANSY'S,
NASTRAN, Kosmos/M.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS [Inanupyemble pe3ynbTaThl
OII BO (xommnieTeH1Iun) ob0ydenwust o gucruruinHe (3Y Her)
ITK-10 crnocoGHOCTHIO MPOTHO3UPOBATH U 3uarb:ocHOBHBIE Y3116l PKT 1 cxembl pacuéra ux

OICHMUBATh TCXHUYCCKOEC COCTOSAHUC KOHCTPYKI_[I/Iﬁ U [XapaKTCPUCTUK

COOPY’KCHMH HA3EMHBIX KOMIUICKCOB C Y9E€TOM  |YMeTh:COCTABIATh PACYETHBIE CXEMBI 3a74a4

BO3MOXXHBIX aBapHﬁHHX CI/ITyaI_II/II\/'I, IMPOBOAUTH

aHajM3 U pa3pabarbIBaTh MPELIOKEHHS 110 Biamers:MeTOIaMi aHaIM3a ¢ UCIOJIL30BaHUEM
BOCCTAHOBJICHHUIO 3KCHHyaTaHHOHHOI>i HNPpUTrOAHOCTHU COBPEMEHHBIX MaTeMaTUYECKUX ITaKETOB
COOpYKEHUI

3HATh:COBPEMEHHBIE POTPAMMHBIE CPEICTBA

[IK-11 cnoco6HOCThIO 0OpabaThIBaTh U anamia cuctem PKT

AHAJIM3UPOBATh PE3YJIBTATHI HAYYHO-
UCCIIEI0BATEIbCKON pabOThl, HAXOUTh SJIEMEHTbI
HOBU3HBI B pa3paboTKe, MPEICTaBIATh MaTEPHAIIBI
JU1st opopMIICHHS! TATEHTOB HA MOJIE3HBIE MOJIEIH,

YMETh:UCIOIB30BATh IPU pa3paboTKe KOHCTPYKIIUU
[paKkeThl COBPEMEHHBIE IPOTrPAMMHBIE CPECTBA
MaTeMaTU4YeCKUX, TPOSKTUPOBOYHBIX U
[IPOYHOCTHBIX PACUETOB;

TOTOBUTH K Hy'6J'II/IKaI_II/II/I HAYYHBbIC CTATbU U

0OPMIIAT TEXHHUECKHE OTHETHI Brnasners:MeTonamu 06paboTKH pe3ylbTaToB

BbIYUCJIUTCIIBHBIX SKCIICPUMCHTOB

3. Mecro nucuuninubl B ctpykrype OII BO



[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

b.1.36 BeruuciaurenbHasi TEXHUKA B MHKEHEPHON
[PaKTUKE,
b.1.07 Undopmartuka 1 nporpaMMHpoOBaHHe

He npenycMmorpensl

TpC6OBaHI/I$I K «BXOJHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUN I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINH:

JlucuuIinHa

TpeboBanus

b.1.07 NadopmaTrka 1 mporpaMMUpOBaHHE

3HATH:0CHOBHBIE pa3/ieibl AUCLUIIIMHBI, YKa3aHHbIE
Ha BKJIaake CopepxaHue TUCHUILINHBIL
'YMETB:UCII0Ib30BaTh KOMIIBIOTEP U POrPaMMHOE
oOecrieueHre Ipy pelIeHn IpodheCcCuOHAIbHBIX
3a1ay BrajneTb:HaBbIKaMU pabOThI C KOMITBIOTEPOM
U IPOrpaMMHBIM 00ecTiedeHneM O0(UCHOTO U
npo¢eCCHOHAILHOTO Ha3HAYEHUS

b.1.36 BoluncnurenbHas TEXHUKA B MHKEHEPHOU
[MPAKTHUKE

3HaTh:0CHOBHBIC HH()OPMAIIMOHHO-
KOMMYHUKAIIHOHHBIE TEXHOJIIOTUH U OCHOBHBIE
TpeOoBaHUs HHHOPMAIIMOHHON 0€30TTaCHOCTH
YMeTh:pelaTh CTaHAapTHBIC 3aJa49H
NpoQeCCHOHALHON JICATEIIBHOCTH Ha OCHOBE
UH(POPMAITMOHHON ¥ OUOIHOTpaduecKon KyIbTypbl
BraneTs: KynbTypoil mpruMeHeHusI HH()OPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA C Y4ETOM
OCHOBHBIX TpeOOBaHUH HH(DOPMAIIMOHHOMH

0€30I1aCHOCTHU

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mas TpyaA0€eMKOCTh TUCHUIUIMHBI cOCcTaBiseT 4 3.e., 144 4.

Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemecTpa
11
OO6mmas Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 72 72
Jlexuuu (JI) 36 36
[IpakTudeckue 3aHATUS, CEMHUHAPBI U (WJIN) IPYTHE BHUIBI
aynuTopHbIX 3aHsaTHi (I13) 36 36
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 72 72
[ToaroroBka K 3K3aMeHy 20 20
IToaroroBka K KOHTPOJIBHBIM paboTam 12 12
TloaroroBka qoKiIaI0B 30 30
BrinonHeHne caMoCcToATEeIbHON PabOThI 10 10
By uToroBoro KOHTpoJis (3a4eT, nud.3auet, sK3aMeH) - JK3aMeH




5. Conep:kaHue IMCUUIIMHBI

O0beM ayIUTOPHBIX
pasjfena HanmenoBanue pas3nenoB AUCIIUTUTMHBI 3aHATHH 110 BUJAM B 4acax
Bcero JI | I3 | JIP
1 OCOOCHHOCTH MCTIOIb30BaHUS IMPOTPAMMHO-BBIYHCINTEILHOTO 4 ) ) 0
komruiekca MathCad npu BBITIOIHEHHH MH)KEHEPHBIX PacueTOB.
> MarpuuHas qlopMy.]II/IpOBKa COOTHOILICHUH TEOPUU YIIPYTOCTH U 4 2| 9 0
CTPOMTEIIbHON MEXaHUKH CTEPIKHEBBIX CHCTEM.
3 OCHOBHBIE TIOHTHS BAPUAIITMOHHBIX METOJOB B MEXAHHUKE CTUIOITHBIX 4 5 5 0
cpen.
4  [MarpuuHbIil METOA MEPEMEILICHUN ISl CTEP’KHEBBIX CUCTEM. 4 2 2 0
5 |MeTrox KOHEYHBIX IEMEHTOB B MEXaHUKE KOHCTPYKIUI 4 2 2 0
6  |KoHeuHbI€ 3JIEMEHTHI CIUIOIIHONW CPEIbI. 4 2 2 0
7 [UucClieHHOE MHTETPUPOBAHUE B METOJI€ KOHEUHBIX 3JIEMEHTOB 8 41 4 0
3 OCO6€HHOCTI/I BbIUMCIICHUS HanpsbkeHud. CriiaxkuBaHue 2 4| 4 0
HaIpsKEHUI.
9  |[Kpurepuu cXxoaMMOCTH METOa KOHEUHBIX AJIEMEHTOB 8 4 4 0
10 |CooTHOILIEHUST METOA KOHEYHEIX JIEMEHTOB B 3a7a4yax JTUHAMUKH. 4 2 2 0
OCOOCHHOCTH MPAKTHYECKUX PACUETOB C UCTIOIB30BAHHEM
11 |mporpaMMHBIX KOMIUIEKCOB KOHEUHOZIeMEeHTHOro aHainn3a ANSY'S, 20 10110 | O
INASTRAN, Kosmos/M.
5.1. Jlekuuu
Ne Ne Koz-
exuuulpasena HaunmeHnoBaHue WM KpaTKOE COACPKaHHUE JIEKITMOHHOTO 3aHITHS BO
4acoB
1 1 [TporpamMMHO-BbIUMCIUTENBHBINA KoMILIekc MathCad nipu BeIIOJTHEHUN )
WHXECHEPHBIX PACUETOB.
) ) Matpudnasi popMyIUPOBKA COOTHOIICHUN TEOPUH YIIPYTOCTH M CTPOUTEITHHOMN )
MEXaHUKU CTEPKHEBBIX CUCTEM.
3 3 |OcHOBHbIE MOHATHUS BAPUALMOHHBIX METOJIOB B MEXaHUKE CIUIOLIHBIX CPE. 2
4 4  |MarpuyHbIii METOJ IEPEMEILICHUI JIsI CTEP>KHEBBIX CUCTEM. 2
5 5 [MeToJ KOHEYHBIX PJIEMEHTOB B MEXaHUKE KOHCTPYKIIUMA 2
6 6  |KoHeuHbIe 3JIEMEHTHI CIUIOMIHOW CPEIbI. 2
7-8 7 [UuClIEeHHOE MHTETPUPOBAHUE B METO/I€ KOHEYHBIX 3JIEMEHTOB 4
9-10 8  |OcobeHHOCTH BBHIYMCIICHUS HAaNpsDKeHHA. CritaXMBaHNE HAMTPSHKCHH. 4
11-12 9  |Kputepuun cXoquMOCTH METOa KOHEYHBIX 3JIEMEHTOB. 4
13 10 |CooTHOIIEHNST METOAA KOHEUHEIX JJIEMEHTOB B 3aJa4ax JUHAMUKU. 2
14-16 1 [IporpaMMHO-BBIUUCTUTEIbHBIE KOMIUIEKCHI KOHEYHOAIEMEHTHOTO aHAJIN3a 6
ANSYS, NASTRAN, Kosmos/M.
17-18 1 [IporpaMMHO-BBIUUCTUTEIBHBIE KOMIUIEKCHI KOHEYHOIIEMEHTHOTO aHAJIN3a 4
ANSYS, NASTRAN, Kosmos/M.
5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI
Ne Ne Kon-
sansslpasena HanmeHnoBanue win KpaTtkoe CoAEp:KaHUe MPAKTUUECKOTO 3aHATHS, CEMUHApa BO
4acoB
1 1 |Oco0eHHOCTH HCIOIb30BAaHUS IPOTPAMMHO-BbIUUCIUTEILHOIO KOMILJIEKCA 2




MathCad npu BBITOIHEHUH WH)XEHEPHBIX PAaCueTOB

Pacuer pepmMeHHON KOHCTPYKIIMM MaTPUYHBIM METOZOM TIepEeMEIICHHIA.
['eomeTprueckas MoJeab KOHCTPYKIMHU. CrcTeMa KOOpAUHAT. MaTpHIlbl Y3JI0BBIX
CWJI U CMENIEHNI.

MecTHbIE CUCTEMBI KOOPIUHAT. MaTpHIlbl )KECTKOCTH CTEPKHEW B MECTHBIX OCSIX.
Martpuiia npeodpazoBanusi kKoopaAuHatT. OnpeaeieHrne MaTPHUIIbI )KECTKOCTH
HIIEMEHTOB B 001l CUCTEME KOOPAMHAT.

Martpuia )keCTKOCTH KOHCTPYKIMU. Perienne cuctemMsl ypaBHeHU. Berancienne
Y3JIOBBIX MEPEMEIICHUN U CHII B CTEPKHSX.

Pacuer pepMeHHON KOHCTPYKIIMHA METOJOM KOHEYHBIX dJIeMeHTOB. Vneanm3arus
KOHCTpYKIMU. [ eomeTpuueckas Mozaesb. usznueckast monens. Pemenue 3agauu B
cpene ANSYS. IlpeacraBnenue u 00pabOTKa pe3yyIbTaTOB pacyeTa MmepeMeIieHui
1 HAaIIPsDKEHUM B 3JIEMEHTAaX KOHCTPYKIIUH

MO}IGHHpOBaHI/Ie C UCITIOJIb30BAHUEM ITJIOCKUX WU MPOCTPAHCTBECHHBIX KOHCYHBIX
sreMeHTOB. OCOOCHHOCTH 3aKPCIUICHUS MOJCIIHN.

7-8

MonenupoBaHue KOHCTPYKLUH cioxHOM (popMmel. [Ipunokenue pacripenenéHHbIX
HarpysoK.

9-10

Omnpenenenrne COOCTBEHHBIX (JOPM H YaCTOT.

11-12

MozenupoBaHue C UCIOJIb30BAaHNEM IUIOCKHUX M MPOCTPAHCTBEHHBIX KOHEUHBIX
aeMeHTOB. OCOOEHHOCTH 3aKperieHrs Mojiesi. MoiemnpoBaHnue KOHCTPYKITHA
cioxkHoi popmel. [Ipunoxenune pacnpenenéHHbIX Harpy3ok. OnpeaeneHue
coOCTBEHHBIX (hOPM U YACTOT.

13

10

MO}IGJ’IHpOBaHI/Ie C UCITIOJIb30BAHUEM ITJIOCKUX WU MPOCTPAHCTBEHHBIX KOHCYHBIX
hrieMeHTOB. OCOOEHHOCTH 3aKperieHus: Mojiesiid. MoenrpoBaHie KOHCTPYKITUI
cinoxHoU Gopmel. [Ipunoxenue pacupenenEHHbIX Harpy30K. OnpeaeneHne
COOCTBEHHBIX ()OPM H YACTOT.

14-16

11

Oco0eHHOCTH MPAKTHUECKUX PACYETOB C UCTIOIH30BAHUEM MIPOTPAMMHBIX
KOMITJIEKCOB KoHeuHod1eMeHTHOTO aHaimn3a ANSYS, NASTRAN, Kosmos/M.

17-18

11

Oco0eHHOCTH MPAKTUYECKUX PACYETOB C UCTIOIB30BAHUEM ITPOTrPAMMHBIX

KOMILIEKCOB KoHeuHodIeMeHTHOro aHanu3a ANSYS, NASTRAN, Kosmos/M.

5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Bun pabotbl u comeprkaHue 3a1aHus (ClucoK IMTepaTypel (¢ ykasanuem Kon-Bo yacos
pas3zernos, IiaB, CTPaHUIL)
[ToaroroBka K sK3aMeHY OcHOBHas U JI01. JIUTEpaTypa 20
[lonroToBKa K KOHTPOJIbHBIM paboTam OcHOBHasl U JOII. JINTEpaTypa 12
BrinonHeHrne caMOCTOATENIbHON PabOThI OcHoBHas U J011. TUTEparypa 10
[ToaroroBka MOKIaA0B OcHoBHas U JI0M. TUTEparypa 30

6. MnHOBanMOHHBIE 00pa3oBaTe/IbHbIC TEXHOJIOTHH, HCIIOJIb3yeMble B Y4eOHOM

npoiecce
Bu
g Koin-Bo
NuHoBanmoHHbIe GOPMBI paboThl
- Kparkoe onncanue ayn.
y4eOHBIX 3aHSATUI (JI, T13,
4acoB
JIP)




KomnbrorepHOE MOAENMPOBaHUE
Y MPAKTUYECKUN aHAIN3

[pEe3yJIbTaTOB

Jlexknuu

Oco0eHHOCTH UCTIONB30BAHUS MPOTPAMMHO-
BBIYMCITHTENbHOTO KoMIuiekca MathCad npu
BLITTOJTHCHU N MHKCHCPHBIX PACUCTOB

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0bLI M METO/AbI, HCIIOJIb3yeMbl€e B
o0pa3oBaTeJILHOM Ipolecce

HNuHOBanmoHHbIe GOPMBI OOyUEHUS

paszzaenax

KpaTxoe OIMMCAHUC U IPUMEPBI UCITIOJIL30BAHUA B TCMaX U

KoMmnbroTepHOE MOAEINPOBAHUE U
[TPAKTUYECKUI aHAIIN3 PE3YJIBTATOB

Oco0eHHOCTH UCIOIB30BAaHUS POTPAMMHO-BBIUNCIUTEILHOTO
xomiuiekca MathCad npu BBIITOJTHEHUN MHXKEHEPHBIX PACUETOB

Hcnonp3oBanue PE3YJIIbTAaTOB HAYYHBIX HCCHGﬂOBaHHﬁ, IMPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax HaHHOﬁ JUCHHIIIIMHBI. HCT

7. ®ona oueHo4HbIX cpeacTs (POC) nist npoBeeHN TEKYIIEro KOHTPOJIA
yCIIEeBAEMOCTH, IPOMEKYTOYHOM ATTECTALMHM 110 HTOraM OCBOCHUS AMCUHMILIMHBI

7.1. IlacopTt ¢GoHIa OLIEHOYHBIX CPEACTB

HanmenoBanue
pa3enoB JUCLUIUINHBI

KonTponmupyemas KOMICTCHIIHS
3YHel

Bunx xonTpomns (BkiItouas
TEKYILUI)

NoNe 3amanmii

Bce pasnenst

I1K-11 cnocobHOCTbHIO
o0OpabaThIBaTh 1 aHAJTU3UPOBATh
pe3yabTaThl HAYYHO-
HCCIIE0BATEIBCKOM paboTHI,
HAXOJUTh SJIEMEHTHI HOBU3HBI B
pa3paboTKe, MPeACTaBIATh
MaTepuaibl A oQpOopMIICHUS
MaTEHTOB Ha MOJIE3HBIC MOJICIIH,
TOTOBUTH K MyOJIMKAIINY HAYYHBIE
CTaTbu U 0POPMIIATH
TEXHUYECKHE OTYEThI

DK3aMeH

1-30

Bce pasnenst

ITK-10 crtocoGHOCTBIO
IIPOTHO3UPOBATh U OLICHNUBATH
TEXHUYECKOE COCTOSHUE
KOHCTPYKIIMI U COOPYKEHUI
HAa3E€MHBIX KOMIUIEKCOB C y4E€TOM
BO3MOXKHBIX aBaPUIHBIX
CUTyaluH, IPOBOAUTH aHAJINU3 U
pa3pabaThIBaTh MPEIJIOKEHHS IO
BOCCTaHOBJICHUIO
JKCILTYyaTallMOHHOMN IPUTOJHOCTH
COOpPYKEHUU

Brinmonnenune
KOHTPOJIbHBIX padoT
NoNel-4

KonTponbHbie
pa6otel NeNel-4 u3
[Ipunoxenus

OcobeHHOCTH
HCIIOJIB30BaHUS
POTrPaMMHO-
BBIYHCIIATEIHLHOTO
koMmIuiekca MathCad
IIPH BBITIOJTHCHUH
I/IH)KCHeprIX
pacueToB.

ITK-10 criocoGHOCTBIO
IPOrHO3UPOBATH U OLIEHUBATh
TEXHUYECKOE COCTOSHUE
KOHCTPYKIIMI U COOPYKEHUU
HA3E€MHBIX KOMIUJIEKCOB C y4€TOM
BO3MOXKHBIX aBapUIHBIX
CUTyaluH, IPOBOAUTH aHAJINU3 U
pa3pabareIBaTh MPEUIOKEHUS TI0
BOCCTaHOBJICHUIO
JKCIITYyaTallMOHHON IIPUTOJHOCTH

ITogroroBka JOKIIag0B
Ha YeThIpe 00s3aTebHbIC
temsl "Otansl PKJT",
"Hucxonsitee
IpOEKTHpOBaHue",
"Bocxopsiee
IpOEKTHpOBaHue",
"IIpousBoactso 4.0"

CryneHTsl BHIOMpAIOT
TEMBI JOKJIaJI0B
CaMOCTOSTENIBHO U
COIIACOBBIBAIOT UX C
IpenojaBaresIeM




COOpPYKEHUN

Bce pasnenst

TIK-11 crtocoOHOCTBIO

o0OpabaThIBaTh ¥ aHAJTU3UPOBATh

pe3yNbTaThl HAy4YHO-

HCCIIE0BATEIBCKON paboTHI, CocrasiieHue
HAXOIUTH DJIEMEHTEI HOBU3HBI B paboueii
CaMocrosiTenbHast "
pa3paboTKe, MPeACTaBIATh aGoTa KOHCTPYKTOPCKOM
MaTepuaibl A 0pOpMIICHUS P JIOKyMEHTAIlMU Ha
IMaTEeHTOB Ha IT0JIC3HBIE MOJICIIH, 151631 (105 (S

I'OTOBHUTH K HY6J'II/II(aI_II/II/I HAay4YHbIC

CTaTbu U 0QOPMIIATH
TEXHUUYECKHE OTUETBI

7.2. Buabl KOHTPOJIS, IPOLEAYPHI POBEIeHUNA, KPUTEPUH OLIEHMBAHUS

Bup xonTpons

[Iporemypbl TpOBEICHUS U OIICHUBAHUS

Kputepuu onieHnBanus

OK3aMeH

DK3aMeH MPOBOJIUTCS B YCTHOU opMe 110
9K3aMEHAIIMOHHBIM OHIIETaM.
DK3aMeHAIMOHHBIN OMIIeT BKIIOYaeT B ce0s 2
BOIPOCA, MO3BOJISIOIINX OIIEHUTh
copmupoBaHHOCTH KOMITeTeHIINA. Ha
otBeThl otBoauTCH 0,5 yaca. [Ipu
OLICHWBAaHUU PE3YJITATOB MEPONPUITUS
UCTIONBb3yeTCs OaITbHO-PEUTHHIOBAsI CUCTEMA]
OLICHHMBAHUS PE3YJIbTAaTOB yueOHOI
JIeATeNbHOCTH o0y4aromuxcs (yTBepKaeHa
npukazoM pekropa ot 24.05.2019 . Ne 179)
[IpaBUIIBHBIN OTBET HA BOIIPOC COOTBETCTBYET
10 6ammam. HempaBuiIbHBIN OTBET Ha BOIIPOC
cootBeTcTBYyeT 0 OasmoB. MakcuMaibHOE
KON4ecTBO Oayios — 20.

OmnnuHo: Benmnuuna
peiiTuHra odydaronierocs 3a
meponpusarue 85...100 %

Xopomo: Bennunna
peiiTuHra o0y4aronierocs 3a
Meponpusatue 75...84 %
'YAOBIIETBOPUTEIBHO:
Bennuunna peiiTunra
oOydaromierocs 3a
meponpusarue 60...74 %
HeynosiieTBOpUTENBLHO:
Bennuunna peiiTunra
oOy4aromierocs 3a
meponpusarue 0...59 %

BrinonHeHNe KOHTPOJIBHBIX
pabot NeNel-4

KontponsHas pabota cogepxur 10
BOIpOCOoB. [IpH olleHNBaHUM PE3YIIBTATOB
MEPOTPHUSATHS UCTIOTB3YETCS OaIITHHO-
pEUTHHTOBas CUCTEMA OLECHUBAHUS
PE3yNBTaToOB YIeOHOH e TeTFHOCTH
oOyuaronuxcs (yTBepsKJIeHa IpUKa3oM
pekropa ot 24.05.2019 . Ne 179).
[IpaBUIIBHBIN OTBET HA BOIIPOC COOTBETCTBYET
1 6amny. HempaBuibHBII OTBET Ha BOIIPOC
oneHuBaercs B 0 6aioB. MakcumansHOe
KonuuecTBo OaysioB — 10. BecoBoit
k03¢ ureHT meponpusTus — 1.

3a4TeHO: PEUTUHT
oOydaromerocs 3a
MEPOTIPHUSIITHE OOJIBIIIE WITH
paBHO 60 %.

He 3auTeHo: pedTuHr
oOydaromerocs 3a
mepomnpusitTue Mmeree 60 %

IToaroroska nokiaazoB Ha
4eThIpe 00s13aTeIbHBIC TEMBI
"Oranel PK]I", "Hucxomsiiee

IIPOEKTHpOBaHuE",
"Bocxopsiee
IIPOEKTHpOBaHuE",
"IIpousBoactro 4.0"

B teuenue cemecTpa Kaxkabli CTY/AEH JTOJIKEH
MOJITOTOBUTH YETHIPE JIOKJI]Ia HA TEMBI
"Oranel PK]1", "Hucxonsimee
npoektupoBanue", "Bocxomsiee
npoektuposanue", "[IponszBoacteo 4.0" no
COIVIaCOBAHMUIO ¢ mpenoaasareneM. [1pu
OLICHUBAHUU PE3YIbTATOB MEPOIPUITHS
UCIIOJIb3yeTCs OaIbHO-PEUTUHIOBAsI CUCTEMA
OLICHHUBAHUS PE3yIbTAaTOB yueOHOU
JeATeNTbHOCTH 00y4aromuxcs (yTBepsKaeHa
npukazoM pekropa ot 24.05.2019 . Ne 179)

3auTEeHO: PEUTHHT
oOydaromierocs 3a
MEpOIpUITHE OOJIbILIE WIH
paBHO 60 %

He 3auteHo: peTuHT
oOydaromierocs 3a
MeponpusaTrue Mmeree 60 %

Jloxman orernBaeTcs B 5 6ammoB. OOmumid




0aJu1 cKJIaJpIBaeTCA U3 CIENYIOIINX
rokasaresnei: TBopUYeckuii xapakTep padoThl
— 2 6ayna JIoru4HOCTh U 000CHOBAaHHOCTH
BBIBOJIOB - 2 Oajuia. YMEHUE OTBETUTH Ha
BONpPOCHI - 1 6ain. MakcuMaiabHOe
KOJIM4eCTBO OayioB — 5. BecoBoii
ko3¢ urreHT meponpusiTus — 1.

CamocTosTenpHas pa60Ta

Kax/ip1ii CTyIeHT B T€UEHHE ceMecTpa
JIOJKEH COCTaBUTH pabovyIo
KOHCTPYKTOPCKYIO IOKYMEHTAIIUIO Ha
uznenue. Mzaenue cTyeHT cornacoBbIBaeT ¢
npemnoasaresneM. [Ipu orieHHBaHUM
PE3YIBTAaTOB MEPONPHUATHUSA UCIIOJIB3YyCTCA
0aJIbHO-PEUTHHIOBAsE CUCTEMA OLICHUBAHUS
Pe3yabTaToOB y4eOHOM NeSTEIbHOCTH
oOyuaronuxcs (yTBepKJIeHa IPUKa3oM
pekropa ot 24.05.2019 . Ne 179). Ilonnas
pabouasi KOHCTPYKTOPCKasi TOKYMEHTALUs
onieHuBaercs B 5 6amioB. OrcyrcTBue - B 0
6am1oB. MakcMMaabHOE KOJIMYECTBO OasioB
5. BecoBoil koapdueHT MepornpusTus - 1.

3a4TeHO: PEUTHUHT
oOydaromerocs 3a
MEPOTIPHUSITHE OOJIBIIIE UITH
paBHO 60 %.

He 3auTeHo: pedTuHr
oOydaromerocs 3a
mepomnpusiTue Mmeree 60 %

7.3. TunoBble KOHTPOJIbHBIE 32JaAHUS

Bup xonTpons

TurmoBsie KOHTPOJIbHBIC 3aIaHUA

DOK3aMeH

WHKCHCPHBIX pacdeTO

YpaBHEHUSI PABHOBECHS.

5 IImockad 3agada.
HOTGHLII/IaJI BHCIIITHUX CHJI.

nedopMaruu.

nepeMeneHusl.

npeoOpa3oBaHUsL.

KOHCTPYKIIHH.

KOHCYHOM J3JICMCHTC.

1.0co0eHHOCTH UCTIOIB30BAaHUS TPOrPAMMHO-
BBIYHMCIINTENHLHOTO KomIiekca MathCad mpu BeImonHEeHUN

2.Cratnaeckue cootHomeHus. Juddepenuanbabie

3.I'eomeTpudeckue cooTHoIeHUs. YpaBHeHus Komu.
'YcnoBre COBMECTHOCTH Jie(hopMaIui.
4.Ouszndeckue cooTHoIeHus. 3akoH ['yka.

6.Pabora BHemHUX cwil. JlomomHUTENbHAS paboTa.
7.9ueprus nedopmaruu. JlomosHUTETbHAS SHEPTHS

8.BapuanroHHble MPUHITUIIBI.
9.IloHsATHE O MaTPHUIIE )KECTKOCTU. Y3JIOBBIE CHIIBI U

10.00mmas u MecTHasi KOOpAWHATHBIE CUCTEMBL. Marpuia
npeoOpa30BaHUs KOOPUHAT.

11.dDopMeHHBIH 21eMEHT. MaTpullbl y3/I0BbIX CUII U
nepemMenieHuid. Marpuua xxectkoctu. Marpuiia

12.Y4et BHEY3710BOM Harpy3ku. Marpuiia peakiui.
13.CrepxxueBas cucrema. [Ipumep pacuera pepmeHHOM

14.TeopeTtnyeckue 0CHOBBI MeTo/1a. JluCKpeTnu3amus
CIUTOMIHOTO Tenia. OCHOBHBIE JIOMYIIEHHUS.
15.I1lepemenienus, aedopMaiiiy U HarpsHKEHUS B

16.Marpuna k€CTKOCTH KOHEUHOTO ieMeHTa. CBA3b
Y3JI0BBIX CHJI C Y3JIOBBIMU IepeMelieHusIMU. biiouHast




CTPYKTypa MaTpHuil.
17.Y4er BHEY310BOI HArPYy3KH C IIOMOIIBIO
SKBUBAJICHTHBIX Y3JIOBBIX CHJI.

18.0npenenenne y3ia0BbIX nepemeniennii. Marpuiia
PKE€CTKOCTU KOHCTPYKIIUH.

19.CBs13p MeTOa KOHEUHBIX DJIEMEHTOB C METOIOM PuTIIa.
20.ITnockuil TpeyronbHbIN 3JIEMEHT.
ATIPOKCUMUPYIOLIUE TOTUHOMBL. DyHKIIUU (HOPMBI.
Martpulibl )kecTKOCTH, ynpyroctu. 21.IIpuBenenue
BHEY3JIOBBIX HAIPy30K K SKBUBAJICHTHBIM y3JIOBBIM
CHJIaM.

22.BHyTpeHHHE Y37bl U MOAKOHCTPYKIHUH. CTPYKTypa
MaTpHULBI KECTKOCTH. VICIIONb30BaHNE TOIKOHCTPYKIIUH.
23.COBMECTHBIN U HECOBMECTHBIN MPSAMOYTOJIbHBIN
hriemeHT. OyHKIusA popMbl. Marpuiia )keCTKOCTH.
M30mapaMeTpuyecKue 3JIEMEHTHI.

24.YucaeHHOe UHTETPUPOBAaHUE B KOHEUHBIX 3JIEMEHTOB.
KBaaparypusie ¢popmyiel ['aycca. MunnMansHo

IOy CTUMBIN TTOPSIIOK UHTETPUPOBAHUS.
25.0c00eHHOCTH BBIUNCIICHUS HAMIPSKCHUI.
CrnaxxuBanue HanpskeHuil. JlokaapHOE cryiakuBaHue
26.KpuTtepuu cXoquMOCTH METO/1a KOHEYHBIX 3JIEMEHTOB.
COBMECTHBIM U HECOBMECTHBIN 371eMeHThI. Biusinue
YUCJIIEHHOTO MHTErpaJia

2’7.MaTtpu4yHO€ ypaBHEHUE JABUKEHUS KOHCTPYKIIHH.
Marpuila Macc KOHEYHOTO 3ieMeHTa. Marpuiia mace
KOHCTPYKIIHH.

28.CornacoBaHHas U JuaroHajabHas (HOpPMYITHpPOBKa
MaTpPHIIbI Macc

29.Marpuiia Macc KOHEYHOTO AJIEMEHTA C JIMHEHHBIMU
CMEIIEHUSMH Y3JIOB.

30.CoOcTBeHHBIE KOJIeOaHUsT KOHCTPYKITHH.

Brinonnenune koHTposibHBIX paboT NeNel-4 KoHTpostbHbic paGoTst NeNol-4.pdf

[TonroroBka nOKJIaOB HA YETHIPE
obs3arenbHble TeMbl "Dtansl PK",
"Hucxonsuiee npoektTuposBanue",
"Bocxopsiee npoekTupoBanue”,
"[IpousBoxactro 4.0"

CamocTosTenpHas pa60Ta

8. YueOHO-MeTOAMYECKOE M MH(OPMAIIMOHHOE O0ecTiedeHUue TUCIUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUS
a) ocHoeHas aumepamypa:
1.  Ko3znog, B. H. CucremHblii aHanu3, ONTUMU3ALMS U IPUHATHE
petenuii : yuebnoe nocooue / B. H. Koznos. - M. : [Ipocnekr, 2014
2.  Kopuxos, A. M. Teopus cucrem u cucteMHbIl aHan3 [Tekcr] :
yueOHoe nocodue / A. M. Kopuxkos, C. H. ITaBnos. - M. : Uudpa-m, 2017
3. Casunkas, I'.B. AHanu3 X0351lCTBEHHON AEATEIBHOCTH MPEAIPUATHSL:
yueOHuK 17151 By30B / [.B.CaBuiikas.- 5-e uzj., nepepad. u gomn.- M.: Uadpa-M,
2010.-536 ¢

0) OononHUmMeENbHASL IUMePamypa:




1. Ianpuna, I'B. DxoHoMuueckuii ananu3. Teopus U MpakTUKa: y4eOHUK
JUTSI BY30B I10 9KOHOM. Hampas. u cnell. / [.B.[llagpuna.- M.: FOpaiit, 2014.- 515 c.-
(bakamnasp. ba3zoBblii Kypc)

2. Casunkas, I.B. DxoHomMuyeckuii aHainn3: y9eOHHK IS By30B I10 DKOH.
Hanpas.u creil.: pek. MO / I'B.CaBunikas.- 14-e uzn., nepepa6. u nomn.- M.:Uuadpa-
M, 2011.- 649 ¢

6) omedyecmeernHvle U 3apy6€9fCHbl€ JHCYPHAJbL NO ()MCL}MI’UZMH@, umeroujuecs 6 oubnuomexe:

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. 1. Cucrema Mathcad. MarpuuHbie BBIYUCICHUS : METOAUYECKUE
yKa3aHUs K BBITIOJTHEHHIO JTJabopaTtopHoit paboTsl / coctasutens H.H. [{piOuna ; mox
pen. b.M. CyxoBuiiosa. — UensaOunck : M3narenbckuii nentp IOYpI'Y, 2011. —
AIIEKTPOH. TEKCTOBBIC JIaH.

2.  Menbnukos, B.I'. Komnbsiorepasie m1abopaTtopHbie padOThI B CUCTEME
WHKEHEPHOTo aHanu3a. [nekTpoHHbii pecypc] / B.I. Mensuukos, C.E. IBaHoB,
I"N. MenbpaukoB. — DnektpoH. nan. — CI16. : HUY UTMO, 2012. — 65 c. —
Pexum noctyna: http://e.lanbook.com/book/40832

3.  Amamosckuii, A.A. SolidWorks Simulation. mxenepHbIit aHamm3 s
npo¢eCCUOHAJIOB: 3aJ]a4uM, METObI, PEKOMEHAIIMU. [ DIEKTPOHHBINA pecypc| —
OnektpoH. gaH. — M. : IMK Ilpecc, 2015. — 562 ¢. — Pexum nocryna:
http://e.lanbook.com/book/69953

U3 HUX.: yYyebOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabonul
cmyoenma.

4. 1. Cucrema Mathcad. MarpuyHbie BBIYUCICHUS | METOAMYECKUE
yKa3aHHs K BBITIOJIHEHUIO JJabopaTopHoil pabotsl / coctaButens H.H. Ipi6una ; mox
pen. b.M. CyxoBunoga. — Uensounck : Uznarensckuii ientp FOYpI'Y, 2011. —
AJIEKTPOH. TEKCTOBBIE JaH.

5. Menbsuukos, B.I'. Komnbrorepasie 1aboparopabie pabOThI B CHCTEME
WH)KEHEPHOTo aHanu3a. [OnekrponHsii pecype| / B.I. Mensaukos, C.E. Banos,
I"N. MenbaukoB. — DnektpoH. aad. — CI16. : HUY UTMO, 2012. — 65 c. —
Pexxum noctyna: http://e.lanbook.com/book/40832

6. AnsmoBckuii, A.A. SolidWorks Simulation. n>xeHepHbIi aHanu3 st
po¢€CCUOHAJIOB: 3aJla4uM, METObI, PEKOMEHIAIINU. [ DIEKTPOHHBIN pecypc| —
OnektpoH. gaH. — M. : JIMK Ilpecc, 2015. — 562 ¢. — Pexum pocryna:
http://e.lanbook.com/book/69953

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEHTAIl U

HanmeHnoBanwue|(ce
Bun ecypcaB |0
Ne HanmenoBanue pa3zpaboTku peeyp .
JTUTEPaTyPhI 3JIEKTPOHHOM |aB
dopme /¢
Kapn, K.A. UnxeHepHbIe METO/Ibl BEPOSITHOCTHOTO aHAIU3a DJIEKTPOHHO-
1 OcHoBHas aBHAIIMOHHBIX M KOCMHYECKUX CUCTEeM. [DnekTpoHHbIi pecype] / K.A. |oubnuoreunas (Uu
nuTeparypa Kapn, B.H. EBnokumenko, B.I'. JluneeB. — DnektpoH. 1aH. — M. : cucTtema AB
duzmariut, 2009. — 320 ¢. — Pexxum noctyna: M3/1aTEIbCTBA




http://e.lanbook.com/book/2196 Jlanp
WBanos, C.E. MHTennexTyaapHble IPOrpaMMHBIE KOMITJIEKCHI JJIs
N N DIEKTPOHHO-
TEXHUYECKON M TEXHOJOTMYECKOM MOATOTOBKH MPOU3BOCTBA. HacTh 5. -
OcHoBHas CucTeMbl HHKEHEPHOTO pacyeTa U aHaju3a JeTaneil 1 cOOpOUHBIX Wu
2 . cucreMa
muTeparypa eMUHMUIL. [ DIEeKTPOHHBIN pecypc| — Dnekrpon. ngan. — CII6. : HUY AB
M3/1aTeIbCTBA
NTMO, 2011. — 48 c¢. — Pexum gocrymna: Tams
http://e.lanbook.com/book/40763
Menbuukos, B.I. KomnbrorepHbie 1abopaTtopHbie paOOThI B cCCTEME | DIEKTPOHHO-
OCHOBHAS WH)XKEHEPHOTO aHanu3a. [ nekTpoHHbli pecypc] / B.I. MenbHukos, OoubnroTeyHas M
3 TeDaTYDA C.E. HBanos, I'11. MenbaukoB. — OnektpoH. nad. — CII6. : HUY cucreMa Aw
patyp NTMO, 2012. — 65 c. — Pexxum noctyna: n30aTeIbCTBA
http://e.lanbook.com/book/40832 Jlanb
AnsimoBckui, A.A. SolidWorks Simulation. H>keHepHBIH aHaIU3 IS EKTPOHHO-
o OubIMoTeYHas
OcHoOBHas MmpodeCcCHOoHANOB: 3a]]a4i, METO/IbI, PEKOMEHIAINH. [ DTIEKTPOHHBIN 1405
4 cuctema
nmuTeparypa pecypc] — Dnektpon. aadH. — M. : IMK Ilpecc, 2015. — 562 c. — A IATEIECTEL AB
Pexum noctyna: http://e.lanbook.com/book/69953 .H?;ZI[{B
3ampinisieBa, A. A. YpaBHeHHs COOOJIEBCKOTO THIIA Ha rpadax
[DmeKkTpoH. TeKCTOBBIC JaH.] : y4eb. mocoOue Mo HarpaBICHUIO S EKTPOHHEL
JlononuutenbHas"Matemaruka" / A. A. 3ambinisena, O. H. Ilpimuienkona ; FOx.-Ypair. p Jlo
5 KaTaJjor
muTeparypa roc. yH-T, Kad. YpaBuenus mart. pusnku ; FOYpI'Y. - UensOuHck : OV AB
Wznarensckuii Lentp FOYpI'Y , 2016 . - Pexxum noctyna : P
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000540755
Cob6ones, A. H. KomnbrotepHas ¢pusnka [DIeKTpOH. TEKCTOBBIC JIaH. | :
yueb. mocobue no Hanpasnenuto "lpuknan. matemaruka u ¢pusuka' / KOO
OcHoBHas A. H. Co6ones, A. I'. Bopormos ; IOx.-Ypai. roc. ya-t, Kad. O6mu1. u p Jlo;
6 o KaTajaor
reparypa TeopeT. ¢puzuka ; FOYpI'Y. - YUenssOunck : M3narensckuii LienTp OVol'Y AB
IOVpI'Y , 2016 . - Peskum 0CTyTa | P
http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000551107
[TaBnoBckas, O. O. HayuHo-KoHCTpyKTOpCcKHe pazpadotku. [Tonck
WU U TEXHUKO-3KOHOMHUYECKOe 000CHOBaHHUE [ DJIEKTPOH. TEKCTOBbBIE SHEKTOHHEL
JlononHUTeNbHAsA|MaH. | : yue6. mocobue no HanpasieHusm 220100.68 u 230100.68 / O. p Jlo)
7 KaTaJor
nuTepaTypa O. ITaBnosckas ; FOx.-Ypan. roc. yH-T, Kag. Cuctemst ynp.; FOYpI'V. - OV AB
UensOunck : M3narensckuii LHentp FOYpI'Y , 2014. - Pexxum gocryna : P
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000529029
[1notauxoBa, H. B. Teopust cucteM [D1eKTpOH. TEKCTOBBIE JaH. ] :
ononHuTebHAs yue0. mocobwue mo crenranbHocTy 230201.65 u HanpaBiIeHUSIM DIIEKTPOHHBIN o
8 TenaTVDa 220100.62 1 220200.62 / H. B. [Tnotaukosa ; KOx.-Ypan. roc. yH-T,  [KaTajor Ap
patyp Kad. Cucrems! ynp.; FOYpI'Y. - YensOunck : M3narensckuii LlenTp HOVYpl'Y
IOYpI'Y , 2014. - Pexxum nocryna :

9. I/IHq)OpMaIII/IOHHbIe TE€XHOJIOI'HH, UCITOJIb3YEMBbI€ IIPH OCYHICCTBJICHUUA
06p330BaTeHLHOI‘O nmpomecca

HepequL HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

N —

. -Windchill PDMLink(6eccpouno)
. -Creo Academic(6eccpodHo)

[Tepedenp UCTIONB3yEeMBIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1. -baza nanasix BUHUTU PAH(Geccpouno)



10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIINHBI

No OcHoBHOE 000pyIOBaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
Bun 3angaruii N J;l MPeIyCTaHOBICHHOE IIPOTPaMMHOE 00eCTIedeHHE, UCTIONb3yeMOe st
YA pa3IMYHBIX BUAOB 3aHATUN

315
Jlexuun ) KoMIbroTepsl ¢ JOCTYIIOM B UHTEPHET
[IpakTuyeckue 3ansarus (315
KoMnbroTepsl ¢ JOCTYIIOM B UHTEPHET
Y CEMUHAPBI (5)

Camocrogrenpnasgs (315

KoMITIbI0TepHI C IOCTYTIOM B HHTEPHET
pabora cryaeHTa (5) PpLC OCTY p

DK3aMeH 315 He npexycmoTrpeHo

)




