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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO UCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTatamMu ocBoeHus OIIOIT

1.1. lean 1 3aaa4y JUCHUILIHHBI

HNuxenep no cnemumansHoctu 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPENICTBA
JIOJKeH  OBITh  TOATOTOBIEH K  HAay4YHO-HCCIEHAOBATEIbCKOM, MPOCKTHO-KOHCTPYKTOPCKOM,
IIPOU3BOICTBEHHO-TEXHOJIOTHYECKOM, OpraHN3allMOHHO-YITPABICHYECKOU e TEIbHOCTH

Heap aucuumiauHbl — odbecriedeHre 6a3bl MPodecCHOHANTBHON MOATOTOBKH, TEOpETHYECKas U
IpaKTHUYecKasi MOJArOTOBKA B 00JIACTH MPOEKTUPOBAHUSA TEXHUYECKHX CPEJICTB arpONpPOMBIIIIEHHOTO
KOMIIJICKCA, PA3BUTUC HpO(i)GCCI/IOHaJIBHOFo MBINIIJIICHHUA, an06peTeHHe 3HAaHUHU JJIs1 BBIITOJIHECHUA
BBITTYCKHOHN KBAIM(PUKAIIMOHHON PaOOTHI.

3agauyu TUCHUILINHBI:

— OBJIAJIETh TEOPETHUECKMMHM OCHOBAaMHM M NPAKTHUYECKHMMHU METOJAMU TPOEKTUPOBAHUS
TCXHUYCCKUX CPCACTB arpONpOMBIIIIICHHOTIO KOMIIJICKCA, HGOGXO,Z[I/IMBIMI/I KakK NpH BbIIIOJIHCHUN
BBIMMYCKHOMN KBaTU(UKALMOHHON padOThl, TaK U B MPAKTUYECKON JESATENbHOCTH CIEIUAINCTA.

1.2. Ilnanupyempble pe3yabTaThbl 00y4eHUs MO AUCIHUILIAHE
(mokaszaresau cGopMHPOBAHHOCTH KOMIIETEHIIHIA)

[Mnanupyembie [TmaHupyemble pe3yabTaThl 00yYeHUS 10 TUCIUTLTHHE
pe3yIbTaThI
oceoerms OIOII 3HaHUS YMEHUS HaBBIKH
(KOMTIETEHIINHN )
[K-7 OO0yJaromuiicst TOJIKEeH OObyyvarormmiics OOyuarommuiicst JOKEeH
CIOCOOHOCTh 3HATh: METOJIbI U TOJDKEH YMETh: BJIAJICTh: HABBIKAMHU U
pa3pabartbIBaTh ¢ TEXHOJIOTUH pa3pabOTKH pa3pabartbIBaTh ¢ TEXHOJIOTUSMU
UCTIOJIh30BaHUEM KOHCTPYKTOPCKO- UCTIOJIh30BaHUEM pa3paboTKu
MH()OPMAITMOHHBIX TEXHHYECKOMN MH()OPMAITMOHHBIX KOHCTPYKTOPCKO-
TEXHOJIOTUH JOKYMEHTAIUH JJIs TEXHOJIOTUH TEXHUYECKOU
KOHCTPYKTOPCKO- MPOU3BOJICTBA HOBBIX KOHCTPYKTOPCKO- JTOKYMEHTAIUH JJIsI
TEXHUYECKYIO WA MOJICPHU3UPYEMBIX TEXHUYECKYIO MIPOU3BOJICTBA HOBBIX

JAOKYMCHTAIIHUIO IJIsA

00pa3IoB HA3EMHBIX

JAOKYMCHTAIIHUIO IJIsA

UJIM MOJICPHU3BUPYEMBIX

MIPOM3BOJICTBA HOBBIX TPaHCIOPTHO- MIPOM3BOJICTBA HOBBIX 00pa3IoB Ha3eMHBIX
W TEXHOJOTUIECKIX W TPAHCIIOPTHO-
MOJICPHU3HUPYEMBIX CPEZCTB U HX MOJICPHU3UPYEMBIX TEXHOJIOTUIECKUX
00pa3IoB Ha3eMHBIX TEXHOJIOTUYECKOTO 00pa3Ii0B HA3EMHBIX CPEICTB U HX
TPaHCIOPTHO- 000pyIOBaHUs TPaHCIOPTHO- TEXHOJIOTUIECKOTO
TEXHOJIOTUYECKHUX - (b1.B./1B.02.01-3.1) TEXHOJIOTUYECKUX 000pyI0BaHUS
CPEIICTB U UX CPEIICTB U UX - (b1.B.JIB.02.01-H.1)
TEXHOJIOTUYECKOTO TEXHOJIOTUYECKOTO
00opyIoBaHUS 00opyIoBaHUS
- (b1.B./JIB.02.01-V.1)

[1CK-3.7 OO0yuaromuiics T0KEeH OO6yuarommiics OOyuaromuiicst T0JKeH
CIIOCOOHOCTBIO 3HATh: METO/IbI U JOJKEH YMETh: BJIQJICTh:
UCTIOJTb30BaTh TEXHOJIOTUH MPOCKTHO- | BBITIOJIHITH IPOSKTHO- HaBBIKAMHA U

MIPUKJIaTHBIC KOHCTPYKTOPCKHX KOHCTPYKTOPCKHE TEXHOJIOTUSIMU
MIPOTpaMMBbI pacueToB y3IIoB, pacyeTsl y3J0B, IPOEKTHO-
MPOEKTHO- arperaroB ¥ CHCTEM arperaTroB M CHCTEM KOHCTPYKTOPCKHUE
KOHCTPYKTOPCKHUX TEXHUYECKHUX CPEJICTB TEXHUYECKHUX CPEJICTB pacueThl y3JoB,

pacyeToB y3JIOB,

AIIK ¢ ucronbp3oBaHueM

AllK ¢

arperaTtoB U CUCTCM




arperaToB M CHCTEM
TCXHHUYCCKHUX
cpeactB AIIK

MPUKJIAHBIX TPOrpaMM
- (b1.B.1B.02.01-3.2)

HNCITIOJIB30BAHUECM
HpI/IKJIa,Z[HBIX
porpaMm
_(B1.B.JIB.02.01-V.2)

TEXHHYCCKUX CPECTB
AlIK ¢
HCIIOJIb30BAHHEM
HNPUKIAIHBIX IPOTpaMM

- (B1.B.JIB.02.01-H.2)

2. Mecto nucuumiinHbl B cTpykrype OITOIT

Hucuunnmua «IIpoektupoBanre B makere Patran-Marc» OTHOCHUTCA K JIUCHUIUIMHAM I10

BBIOOPY

BAPUATUBHOU

gactu bioka 1

(B1.B.JIB.02.01)

OCHOBHOM

npodeccroHanbHOM

00pa3oBaTenbHON MPOrpaMMbl crieruanuTeTa mo crnenuanbHocty 23.05.01 HazemHbie TpaHCTIOPTHO-
TEXHOJIOTHYECKUE cpeAcTBa, cnenuanu3anus Ne 3 «TexHUYecKHe CpelcTBa arponpOMBIILIEHHOTO

KOMIIJICKCa».

Pa3aenbl JMCHUNIMHBI U MEKTUCHUNJIMHAPHBIE CBA3H € 00ecTeYnBAKIIHMH
(mpeamecTBYIOIMMH) U 00ecieYnBaeMbIMU (MOCJIETYHIIUMH) IUCHUILTHHAMMA

Haumenosanue
00eCIIeunBarOINX
(MpeamecTBYONUX ) U

/1 obecreunBaeMbIX

(mocneayrommx ) AUCIUTUIHH,
MPAKTHK

dopmupyemble KOMIETEHIHH

Pasnen 1

Pasnen 2

Paznen 3

Pa3znmen 4

HpeI[HIGCTByIOH_[I/Ie JAUCHUIIJIMHBI, ITPAKTHKN

HaueprarensHast reomeTpus 1
WH)XEeHepHas rpaduka

[K-7 [K-7

[K-7

[K-7,

3D MoaenupoBaHue

I1K-7 I1K-7

I1K-7

I1K-7

YyeOHasa TEXHOIOTHYECKAS
MpaKkTHUKa
(B MacTepCcKux)

[TK-7 [TK-7

ITK-7

I1K-7

[Tocnenyromue TUCIUTIITNHBI, TPAKTHKA

TexHonorust npou3BOICTBA
TEXHUYECKHUX CPEJICTB
arpoNnpOMBIIIJIEHHOTO KOMILIEKCA

[TK-7 [TK-7

ITK-7

I1K-7

CucreMbl aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS TEXHUUECKUX
CPEJICTB arporpOoOMBbIILIEHHOTO

KOMILJIEKCa

I1CK-3.7

I1CK-3.7

I1CK-3.7

IICK-3.7

Pacuér u koHCTpyHpOBaHue
TEXHUYECKHUX CPEICTB JUIs
BO3/ICIIbIBAHUS
CEJIbCKOXO035IICTBEHHBIX KYJIbTYP

I1CK-3.7

I1CK-3.7

I1CK-3.7

IICK-3.7

MogenupoBanue u
IIPOEKTHUPOBAHUE
TEXHUYECKUX CPEICTB IS
BO3/IEJIBIBAHUS
CEJIbCKOXO35IICTBEHHBIX KYJIBTYD

I1CK-3.7

I1CK-3.7

I1CK-3.7

IICK-3.7

Pacuér u koHCTpynpoBaHue
TEXHUYECKHUX CPENICTB sl yOOpKH
3€pHOBBIX KYJIBTYP

I1CK-3.7

I1CK-3.7

I1CK-3.7

IICK-3.7

[IpoekTupoBaHne TEXHUUECKHUX
CPEICTB AJis1 YOOPKH 3€pPHOBBIX

I1CK-3.7

I1CK-3.7

I1CK-3.7

[1CK-3.7




KYJIBTYD
Pacuér u koHCTpyHpOBaHue

7. TEXHUYECKUX CPEJCTB IS T1ICK-3.7 T1ICK-3.7 T1ICK-3.7 IICK-3.7
>KUBOTHOBOJICTBA
g, | [IPOCKTHDOBAHME TEXHWUECKUX | 1oy 3 TICK-3.7 [ICK-3.7 | TICK-3.7

CpCACTB IJIA )KUBOTHOBOJICTBA

3. O0bém AUCHMIVINHBI U BUbI y4eOHOH padoThl

O0BeM THCHUILUTHHBI cocTaBiseT 6 3aueTHBIX eauHuIl (3ET), 216 akagemMudeckux JacoB (gaiee
yacoB). /lucuumivnna nzyyaercs B 4, 5 cemectpax.

3.1. Pacnipenesienne o0bemMa JUCUMILJIMHBI 10 BUAAM yUeOHOil padoThl

Bun yaeOHO# paboThI KomnuecTBo yacos
KonrakTHasi paborta (Bcero) 96
B Tom umcne:
Jlexrum (JI) -
[Tpaxtrueckue 3anstus (113) -
JlaGopatopusbie 3anstus (JI3) 96
CamocrositesbHasi padora odoyyawmmxcs (CP) 120
KonTtpoJas -
Hroro 216
3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pa3feiaM U TeMam
No Beero B TOM YHCJIC
TeMLL HaumeHnoBanue pazzaena U TeMbI qacop | KOHTAKTHas pabota CP KoHTports
JI JI3 I13
Pa3znen 1. Xapakrepucruka
1. MPOrPAMMHOI0 MPOYKTA 8 - 8 - - X
MSC.Patran-Marc
Paznen 2. Ilpumenenne
MPOrPaMMHOTO TIPOAYKTa
2. MSC.Patran-Marc y1s1 aHajm3a 28 ) 28 ) ) X
YCTOWYMBOCTHU YIPYTUX CUCTEM
Paznen 3. Ilpumenenue
MPOrPaMMHOTO TIPOAYKTa
3. MSC.Patran-Marc s 96 - 36 - 60 X
JUHAMHYECKOTO aHaJIh3a YIPYTHX
CHCTEM
Pazpnen 4. Ilnactuueckoe
4. nedhopMupoBaHue 0aJIOK, 84 - 24 - 60 X
KOHTAKTHBIC 3a/1a41
KonTposb X X X X X X
Htoro 216 - 96 - 120 X




4. CTpyKTypa U coepkaHHue IUCUUILTHHBI
4.1. Conep:xaHue TUCHUILINHBI
Pa3nea 1. Xapaktepucruka nporpammuoro npoaykra MSC.Patran-Marc

Hasnauenmwe, permmaemple 3amadu, HHTEp(GEHC MOIb30BaTENsl MPOTPAMMHOTO MPOIYKTa
MSC.Patran-Marc.

Pasnen 2. Ilpumenenue mnporpammuoro mpoaykra MSC.Patran-Marc s aHaau3a
YCTOMYHMBOCTH YNPYTUX CHCTEM

Yceroi4uBOCTh YIPYIHUX CHCTEM

OcHoBHbIe NMOHATHSA. KpuTHYECKHE CHIIBI U METOIBI UX ONPEICIICHUS: CTATUYECKUI METOI H
HHEPreTUYECKU METOA. BapuaHThI 3aKpeIUICHUs KOHIIOB IPSMOTO CTEPXKHSA. Y CTOMYUBOCTb CTEPKHEN
MpU YIPYro 3aKpeIyi€HHbIX KOHIAx. OJHOBPEMEHHOE NEMCTBHE HECKOJBKHX CHUJ. Y CTOWYHMBOCTH
CTEpXKHEHl NEPEMEHHOro CE4YeHHUs. YCTONYMBOCTh COCTaBHBIX cTepkHEH. CBs3€BblE pEIIETKHU.
CeszeBble  1utaHku. lloreps ycTOMYMBOCTM IpU  HAaNPsKEHUAX, IPEBBILAIONMUX  MPEAec
nponopuroHambHOCTH. IIpakTHyeckne pacyeTbl cTep)kHEH Ha ycTroiuuBocTh. IIpononbHBIA M3rHb
IIAPHUPHO OMEPTON OAIIKH.

Pacyer ycTOMYMBOCTH CTEP:KHEH B IPOrPaMMHBIX IIPOAYKTAX

Pacuer coctaBHOTO CcTepkHs Ha yctoWunmBocTh B cucteme MathCAD. Pacyer cocraBHOTO
CTEpXHS Ha YCTOMYMBOCTb B IporpaMMHOM Komiuiekce MSC.Patran-Marc. Pacuer coctaBHOrO
CTEpXkHA Ha YCTOMYHUBOCTH B MporpaMMHOM komiuiekce SCAD.

YcroituuBocTh M10cK0M GopmMbI H3rnda

BBoanbIle npennochbuiku. Y CTOMYUBOCTD MOJIOCH! MPH BHEHEHTPEHHOM CKAaTHH. Y CTOMYUBOCTH
0anKy MPSAMOYTOJBHOTO CEYEHMS IO JCWCTBUEM MOINEPEYHON HArpy3Ku. YCTOHYHMBOCTH ITOCKOM
dbopmbl n3ruba aByTaBpoBoi Oanku. MccnenoBanue yCTOMYUBOCTH TIOCKOW (pOpMBI M3rnba Oamku B
nporpaMMHoM komiuiekce MSC.Patran-Marc.

Pa3nea 3. [lpumenenue nporpammuoro npoaykra MSC.Patran-Mare nis
AUHAMHMYECKOI0 AHAJIN3A YIIPYTHX CHCTEM

JAnHamMuyeckue HArpPy3Ku

OOmue ceneHus. JlMHaMUYecKWe 3a/adyd, MPUBOJUMBIC K 3ajadaM CTAaTHMYECKOTO pacdera
cucTeM. YJapHoe JIeHCTBHE HArpy3o0K Ha ymnpyryto cuctemy. KoseGaHus cuCTeM C OJTHOM CTENEHbIO
cB0OOABI. OCHOBHBIC ypaBHEHUS CBOOOJHBIX KOJNICOAHHMI CUCTEM CO MHOTUMH CTEMEHSMHU CBOOOJBI.
CoOcTBeHHBIE KOJIEOAHUSI CHUCTEM C OECKOHEYHO OOJIBIIMM YHCJIOM CTEIIEHEH CBOOOIEL.
[Ipubnuxenaple crtocoObI BRIYMCICHUS YaCTOT: SHEPTETUIECKUI METO/, CIIOcO0 MPUBEAEHHBIX Macc,
croco® 3aMeHbl pacHpee€HHON Macchl COCPEJOTOUYEHHBIMH MaccaMu. BbIHYXIeHHbIe KoJeOaHUs
CUCTEM C HECKOJbKHMHU CTEIEHSMU CBOOOMBI. 3aJauM pacueTa YIPYTHX CHCTEM Ha JIeWCTBHE
JUHAMHUYECKOW Harpy3ku. KaHoHWYeckne ypaBHEHMS Ui BBIYMCICHHUS WHEPLUUOHHBIX CHIIL.
BrinyxeHHbIe KOJIeOaHUsI CUCTEM C HEMPEPBIBHO paclpeeleHHON Maccoil. [luHaMu4eckuil pacyer
paM ¢ HENPEPBIBHO pacnpeAca€HHON MacCOM.

JAnHamuyeckuid aHaau3 0aJI0K B IPOrPpaMMHBIX MPOXYKTAX

JIuHaMU4eCKUi aHajIu3 MEePEeXOJHBIX MPOIECCOB B KOHCOJIBHOM Oalke B NPOrpaMMHOM
koMmruiekce MSC.Patran-Marc. MccnenoBanne 4YacTOTHBIX XapaKTEPUCTHUK KOHCOJIBHOM Oalku B
nporpamMHoM Komruiekce MSC.Patran-Marc. HccnenoBanue ¢opm KoneGaHUN MApHUPHO ONEPTON
Oayiku B mporpaMmMHOM Komiuiekce MSC.Patran-Marc.



Pa3nea 4. IlnacTuyeckoe negpopmupoBanne 0a10K, KOHTAKTHbIE 32124

HccnenoBanue Oonbiiux JaedopmManuii KOHCONIBHOM Oanku B NPOrpaMMHOM KOMILIEKCE

MSC.Patran-Marc.

KoHTakTHOE B3aMMOJEHCTBHE KOHCOJBHOM OalKk ¢ JKECTKOW Omopol B

nporpaMMHoM komiuiekce MSC.Patran-Marc.

4.2. Conep:xaHue JIeKI Uil
Jlexuu He MPeTyCMOTPEHBI y4EOHBIM TIAHOM.

4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

Ne o Koi-Bo,

- HaumenoBanue 1ab0paTOpHBIX 3aHITHIA qacoB

1 Haznauenwue, pemaembie 3a1aum, HHTEpQEiic Moabp30BaTeNs IPOrpaMMHOTO 4

' npoaykra MSC.Patran-Marc

) OcHoBHble OHATHA. KpUTHUecKre CUIIBI 1 METO/IbI UX OTIpeAeNIeHUS: 4
CTATUYECKUN U SHEPreTUYECKUM METOJ]

3 [IsTh c1ydaeB 3aKperieHus: KOHIIOB MPSIMOTO CTEPKHS. Y CTOMYMBOCTD 4
CTEP>KHEU MPU yNPYro 3aKperI€HHBIX KOHIAX

4 OnHOBpEeMEHHOE JEHCTBUE HECKOJIBKUX CHII. Y CTOWYHUBOCTh CTEPKHEN 4
IIEPEMEHHOT0 CEUEHUs

5. Y CcTOMYUBOCTH COCTABHBIX CTEpKHEUN. CBsizeBbIe pemeTkn. CBsI3eBbIe TUIAaHKU 4

6 [ToTepst yCTOMYMBOCTH MPU HANIPSHKEHUAX, TPEBBILLIAIOIINX TTPEae 4
MPOMOPLUHUOHATBHOCTH

7 [TpakTHyueckue pacueTsl CTepKHEN HA YCTOWIUBOCTD. [1po1obHBIN H3THO 4

' IIAPHUPHO ONEPTOM GasIKu

8. Pacuer cocraBHOTO CTEpKHSI HA YCTOMYMBOCTH B cricteme MathCAD 4
Pacuer cocTaBHOTO CTEpKHSI HA YCTOMYHUBOCTD B MPOIPAMMHOM KOMILJIEKCE

9. 4
MSC.Patran-Marc
Pacuer cocTaBHOTO CTEpKHS HA YCTOMYHUBOCTH B MPOIPAMMHOM KOMILJIEKCE

10. 4
SCAD

11 YcroitunBocTh TI0CKoH (hopMbl n3ruda. BBoAHbBIE MPETOCHUTKH. 4

" | YcTOMYMBOCTB MOJIOCHI MPH BHELICHTPEHHOM CYKAaTUH
12 YcToitunBOCTh OalKu MPSMOYTOJIEHOTO CEUEHUS MO JeHCTBUEM MONIePEUHOM 4
" | Harpy3Ku. Y CTOMYMBOCTD IJIOCKOHM (hOpMBI N3TH0a ABYTaBPOBOW OAIKU

HccnenoBanue ycTOMYMBOCTH IIIOCKOM (POPMBI U3ruda OaIku B MPOrpaMMHOM

13. 4
komiutekce MSC.Patran-Marc

14, O6mue cBenenusd. JluHaMuyecKue 3ajauu, IpUBOJUMbIE K 3a/1a4aM 4
CTaTMYECKOT'0 pacyeTa CUCTEM

15. | YnapHoe neiicTBHE HArpy30K Ha yIPYTyIO CUCTEMY 4

16. | Konebanus cuctem ¢ 0JIHOM CTENEHBI0 CBOOOIBI 4

17 OcHoBHbIE ypaBHEHHS CBOOOIHBIX KOJeOaHUN CUCTEM CO MHOTMMHU CTENEHSIMU 4

" | cB0OOIBI
13 CobcTBeHHbIE KOJIeOaHMsI CUCTEM C 0ECKOHEYHO OOMBIINM YHCIIOM CTENeHel 4
" | cB0OOIBI

[TpubmmxeHHbIe CrTOCOOBI BBIYMCICHUS YaCTOT: SHEPTETHUECCKUI METOI, CITOCO0

19. | npuBea€HHBIX Macc, ciocod 3aMeHbl pacipeaeIEHHON MacChl 4
COCPEIOTOYEHHBIMU MaccaMu

20 By aeHHble Koyie0aHUsl CUCTEM C HECKOJIBKUMHU CTEIEHSIMHU CBOOO/IBI. 4

" | 3amaum pacuera ynpyrux CUCTEM Ha JIEUCTBHE TMHAMHYECKON Harpy3KH.




Kanonuueckue ypaBHeHUs! ISl BBIYMCIEHUS] HHEPUHUOHHBIX CHJI
21. | BeiHy)XAeHHBIE KOJeOaHNs CUCTEM C HENPEPHIBHO paclpeeIeHHON MacCoi 4
22. | JlnHaMHUYeCKHUid pacyeT paM ¢ HEMPEPHIBHO paCNpeieIEHHON MacCon 2
23 JlnHAMUYECKUN aHAIHU3 TIEPEXOAHBIX MPOIIECCOB B KOHCOIBHOU Oalike B 2
" | mporpammuom komriiekce MSC.Patran-Marc
HccnenoBane 4aCTOTHBIX XapaKTEPUCTUK KOHCOIBHOM OaJIku B IPOTpaMMHOM
24. 2
komiuiekce MSC.Patran-Marc
HccnenoBanue hopM KonedaHuil mapHUpHO ONEPTOI OANKH B TPOrpaMMHOM
25. 2
komiutekce MSC.Patran-Marc
2 Hccnenoanue 60abpmux aedopmaruii KOHCOJIBHOM 0aaKy B MPOTPaMMHOM )
" | kommuekce MSC.Patran-Marc
27 KoHTakTHOE B3anMO/IeliCTBHE KOHCOIBHOM OAJIKH C )KECTKOW OMOpOH B )
" | nporpammHOoM Komiuiekce MSC.Patran-Marc
Hroro 96
4.4. Cogepxanne NPaAKTHYECKUX 3aHATHI
[IpakTuueckue 3aHATHS HE IPETYCMOTPEHBI YYEOHBIM TIAHOM.
4.5. Buabl 1 coiep:KaHue CaMOCTOATEILHON padoThl 00yYarommxcst
4.5.1. Buasl caMOCTOSTEIFHON pabOThl 00YJarOIITUXCS
Buapl camocTosiTenbHON paboThl 00yUYaromuXCs KonnuectBo yacoB
[ToaroroBka K J1ab0paTopHBIM pabOTaM M K 3alTUTE JIAOOPATOPHBIX PaboT 30
Jlomaiinee 3aganue 30
CamMOCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM U BOIIPOCOB 30
IlonroroBka K 3a4ery 30
Hroro 120
4.5.2. Conep:kaHue caMOCTOSITEIbHON pabOThl 00Y4aIOINXCs
No Kon-Bo,
- HaumeHoBaHMe n3y4aeMbIX TEM WM BOIIPOCOB qacoB
1 Haznauenue, pemaemble 3a1a4u, HHTEpQeiic Monbp30BaTes MPOrpaMMHOIO )
npoaykra MSC.Patran-Marc
) OcHoBHble NOHATHA. KpUTHUECKHE CUIIBI M METO/BI UX ONPEACIECHU: )
CTaTHMUYECKUN U DHEPreTUYECKUN METOJ]
3 [Ia1s citydaeB 3akpeIUICHUs] KOHIIOB IPSIMOTO CTEPXKHSA. Y CTOMYUBOCTD 7
CTEpXKHEH NMpHU yINPyro 3aKperIEHHBIX KOHIAX
4 OnHOBpeMEHHOE AEMCTBHE HECKOIBKUX CUJI. Y CTOMUMBOCTD CTEPIKHEN 7
MEPEMEHHOT0 CeUeHUs
S. Y CcTOMUYNBOCTD COCTaBHBIX CTEpKHENU. CBsi3eBble pelieTk. CBsI3€BbIE INIAHKU 2
6. [ToTepst ycTOMUMBOCTH NMPU HANPSHKEHUSX, TPEBBIIIAIOMINX TPEel )
IPONOPLUOHAIBHOCTH
7 [IpakTHueckue pacyeThl CTePKHEN HA YCTOMYMBOCTD. [Ipo10bHbBIN H3THO )
) HIAPHUPHO ONEPTOM Oanku
8. Pacuer cocTaBHOrO cTepkHs Ha ycroiunBocTh B cucteme MathCAD 8




Pacyer cocTaBHOTO CTEp>KHS HA YCTOMYUBOCTH B IPOTPAMMHOM KOMILIEKCE

o MSC.Patran-Marc 6
Pacyer cocTaBHOIO CTEp>KHS HA YCTOMYUBOCTH B IPOTPAMMHOM KOMILIEKCE
10. 6
SCAD
1. YeroiunBoCTh TIOCKOH (hopMbI M3rHba. BBOIHBIEC TPEATOCHUIKH. )
Y CTONYMBOCTH IIOJIOCHI IIPY BHELICHTPEHHOM CKaTUHU
1. Y CTONYMBOCTE OAJTKHM MPSAMOYTOIBHOTO CEYCHUS 1101 IEHCTBUEM ITOTIEPEYHON )
Harpy3ku. Y CTOMUMBOCTB TIOCKOW (hOpMBI H3rHba IBYTaBPOBOM Oaiku
13 HccnenoBanue yCTOMYMBOCTH TUIOCKOW (hOpMBI M3rrba Oanku B 3
" | nporpamMmHoM Komiuiekce MSC.Patran-Marc
14, O6mue ceaenus. JluHaMuueckue 3aJaun, IpUBOIUMBIE K 3a/1a4aM )
CTaTMUYECKOT'0 pacyeTa CUCTEM
15. | YnapHoe nelicTBre Harpy30K Ha ypyryro CUCTEMY 2
16. | Komebanus cucrtemM ¢ OQHOM CTEIIEHBIO CBOOOIbI 2
17, OcHOBHBIE ypaBHEHHUsI CBOOOTHBIX KOJeOaHHIi CUCTEM C O MHOTUMHU )
CTENEHSAMHU CBOOOIBI
18 CoOcTBeHHBIE KOJIeOaHMs CHCTEM C 0ECKOHEYHO OOJBIINUM YHCIIOM CTENeHEeH )
" | cBOOOIBI
[TpuGnuxeHHble criocoObl BEIYMCIICHUS YaCTOT: SHEPTeTUYECKUI METO/I,
19. | cmoco6 nmpuBenEHHBIX Macc, CIOco0 3aMEeHbI paclpeeIEHHOW MacChl 8
COCPENOTOUYEHHBIMUA MaccaMu
BriHyxaeHHbIE KOJIeOaHHs CUCTEM C HECKOJIbKUMU CTEEHSIMH CBOOOIBI.
20. | 3agauM pacueTa yHIpyrux CUCTEM Ha JEHCTBUE TMHAMUYECKONW HArPy3KH. 8
Kanonuueckue ypaBHeHUs JUIsl BBIYMCICHUS! MHEPIUOHHBIX CHJT
21. | Bomyx)/eHHbIE KOJIeOaHUSI CUCTEM C HETIPEPBIBHO paclpeieIeHHON Maccoi 2
22. | JIuHaMHYECKUI pacyeT paM C HEIPEPHIBHO paclpeaeIEHHON Maccou 2
23 JluHaMHUueCcKuil aHAJIN3 TIEPEXOTHBIX TPOIECCOB B KOHCOJILHOM Oajike B ]
nporpaMMHoM komiiekce MSC.Patran-Marc
24 HccnenoBaHue 4aCTOTHBIX XapaKTEPUCTUK KOHCOJIBHON Oalky B ]
" | nporpamMmHoM Komiuiekce MSC.Patran-Marc
UccnenoBanue ¢popm KosiebaHU MAPHUPHO OMEPTOH OATKH B MPOrPaMMHOM
25. 8
koMmiuiekce MSC.Patran-Marc
HccnenoBanue 60mbmux aedopmaruii KOHCOJIBHON OaIKy B MPOTPAMMHOM
26. 10
koMmiuiekce MSC.Patran-Marc
27 KoHTakTHOE B3anMOICHCTBHE KOHCOJIBHOM OalTKK ¢ KECTKON OTIOpOil B 10
nporpaMMHoM komiiekce MSC.Patran-Marc
Hroro 120

7005. — Tekcr: omekTpoHHBIN // JlaHb : SIEKTPOHHO-OMONHMOTEYHAsT CHCTEMA.

5. YueOHOo-MeTOAUYeCKOE o0ecleYeHrne CAaMOCTOSATEeIbHOI PadoThl 00y4aK0 M XCS

YuebHo-MeToanueckue pazpaborku umerorcs B Hayunoit 6ubnmoreke dI'BOY BO HOxHo-
VYpanbsckuii 'AY:
1. Kunkun, PEIHEHWE KOHTAKTHBIX 3AJIAY MEXAHUKHM B CPEJIE MSC.PATRAN-
MARC / Kunkun // ATIK Poccuu / Bectauk UTI'AA. — 2012. — Ne 60. — C. 49-67. — ISSN 2227-
— URL:

https://e.lanbook.com/journal/issue/288312

2. XKwunkun B. A. ConpoTuBiieHre MaTepruaioB [ IIEKTPOHHBINA pecypc]: yuel. mocobue / B. A.
Kunkun; UI'AA - YensiObunck: UT'AA, 2011 - 524 c. - JlocTyn U3 JIOKaaTbHOW CETH:
http://nb.sursau.ru:8080/localdocs/sopromat/50.pdf. - loctyn u3 cetu aTEpHET:

http://nb.sursau.ru:8080/webdocs/sopromat/50.pdf.
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3. Kwmkumn, MOJEJUPOBAHUE B3AUMOJIEMCTBUS IUIOCKOTI'O KJIMHA C
[I0OYBOM B CPEJIE MSC.PATRAN-MARC / Xunxus // AIIK Poccun / Bectank UTAA. — 2012.
— Ne 61. — C. 47-62. — ISSN 2227-7005. — Tekct : 37eKTpoHHBbIH // JlaHb : 3IEKTPOHHO-
ouobnmoreunas cucrema. — URL: https://e.]lanbook.com/journal/issue/288313

4. ®detucos, E.O. DOKCIIEPUMEHTAJIBHOE W UYMWCJIEHHOE WCCJIEJOBAHUE
JIE©OOPMUPOBAHHOI'O COCTOSIHUSI TOHKOCTEHHOM BAJIKM OTKPBITOI'O ITPODUIIS
/ E.O. ®etucos // AIIK Poccun / Bectauk UI'AA. — 2014. — Ne 68. — C. 88-93. — ISSN 2227-
7005. — Tekcr: onexkTpoHHbIM // Jlanp : snekTpoHHO-OMONMoTeuHass cuctema. — URL:
https://e.lanbook.com/journal/issue/292296

6. ®OoH1 OLIEHOYHBIX CPEACTB JI NPOBEACHHUS MPOMEKYTOYHOM
arTecTalMU 00yYAKO LM XCS

JIisi yCTaHOBJIGHHSI COOTBETCTBUS YPOBHS MOATOTOBKU oOydarormuxcsi TpeboBanmsim OI'OC
BO pa3pabortan (oHI OLIEHOUHBIX CPEICTB JJs TEKYILEro KOHTPOJS YCIIEBAEMOCTH M NPOBEICHHS
POMEXKYTOUHOM aTTecTanuu oOyyaroumxcs mo aucuuriinHe. @OOHJ OIEHOYHBIX CPENCTB
npencrasieH B [Ipunoxenun Ne 1.

7. OCHOBHASI M JONOJTHHUTEIbHAs y4eOHasl TUTepaTypa, He00X0 UM as
AJIS1 OCBOCHMS JUCHHUIIIHHBI
OcHOBHas W JIOTOJHUTENbHAs YydeOHas nurTeparypa umeercs B Hayunoili OubGnuoreke u
3JIEKTPOHHOM MHpOopMannoHHO-00pa3oBareabHOi cpene @I'BOY BO I0xH0-Ypansckuii [AY.

OcHoBHasl JiuTEepaTypa

1. Kunkun B. A. UucnenHoe pelieHue 3a/ady MEXAHUKU CIUIOUIHOW cpeibl B MPOrpaMMHOM
komruiekce MSC.Patran-Nastran [DnektpoHHBIi pecypc]: yued. mocobue / B. A. Xwnkun; UI'AA -
YensaOuHCK: UT'AA, 2012 - 104 C. - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/sopromat/51.pdf. - Hoctyn u3 ceTu WNHuTtepHer:
http://nb.sursau.ru:8080/webdocs/sopromat/51.pdf.

2. XKunkun B.A. A30yka WH)XKCHEPHBIX pacueTOB B MporpamMMmHbIX npoaykrax MSC Patran-
Nastran-Marc: yue6Hoe nocooue. CII06.: [Tpocnexkt Hayku, 2013. 574 c.

JlomoJIHUTeIbHAS JIUTEPATypa

1. Kunkun B. A. ConpoTuBneHne MarepraioB [DIeKTpoHHbIN pecypc]: yueb. mocodue / B. A.
Kunkun; UI'AA - YUensounck: UT'AA, 2011 - 524 c. - JlocTyn U3 JTOKaIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/sopromat/50.pdf. - Jloctymn u3 cetu MatepHeT:
http://nb.sursau.ru:8080/webdocs/sopromat/50.pdf.

Iepuoauyeckue u3xaHus:

«[Ipobnembl mpounoctn», «[IpukimagHas MaTeMaThka W MeXaHHKa», «MeXxaHHKa TBEPAOTO
tenay, «mwkeHep. Hayka, MpOMBIIUIEHHOCTh, MEKIYHAPOIHOE COTPYIHUYECTBO», «CIPaBOYHHMK.
Nnxenepnsrii xxypaam» «CAIIP u rpadukay.

8. Pecypcbl uHGOPMALIMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH « AHTEpHETY,
He00X0AUuMBbIe 1JISl OCBOCHUSI TUCIHHUILINHBI

1. EnuHOE 0KHO A0cTyma K y4eOHO-MeTOIUYeCKUM pa3paboTkam http://toypray.pd.
2. EnnHoe okHO nocTyma K oOpa3oBarelbHBIM pecypcam http://window.edu.ru.

3. YueOnslii caiit http://teachpro.ru.

4. OBC «Jlanb» http://e.lanbook.com/

5. Yausepcurerckas 6ubmuorexka ONLINE http://biblioclub.ru
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9. MeToanuyecKkue YKazaHus 1J1s1 oﬁyqammnxca 10 OCBOCHHIO JUCHHUITJIMHbI

VYuyebHO-MeTonnYeckue pa3zpaboTku uMmeorcs B HaywyHoil OuOIHOTEKE M AIIEKTPOHHOU
nHpopmarmonHo-o6pazoBaTenbHOM cpeae DI'BOY BO HO0xno-Ypansckuii [AY:

1. Kunkun B. A. ConpoTuBieHne MaTepraioB [DIeKTpoHHBIN pecypc]: yueb. mocodue / B. A.
Kunkun; UI'AA - YUensounck: UT'AA, 2011 - 524 c. - JlocTyn U3 JTOKaIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/sopromat/50.pdf. - Jloctymn u3 cetu MatepHeT:
http://nb.sursau.ru:8080/webdocs/sopromat/50.pdf.

10. UudopmaniuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble IIPH OCYILECTBJIEHUN 00Pa30BaATEILHOI0
npoiecca no JMCUMILINHE, BKJIKYAS NepedyeHb NPOrPaMMHOro odecre4eHust u
HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubanoTeke ¢ TepMHUHAIBHBIX CTAHITUN MIPEIOCTABIAETCS JOCTYI K 0a3aM TaHHBIX:
- Texakcnepr (maHpOpMaronHo-cripaBouHas cucrema 'OCToB);
- «Cenbx03TeXHHKA (aBTOMATU3UPOBAHHAS CIIPABOYHAS CUCTEMA).

[Tporpammuoe obecnieuenue: Structure CAD, MSC.Software.

11. MarepuajbHoO-TeXHHYeCKasi 0a3a, He0OX0oAUMAas JJI51 OCYUIeCTBJICHUS
00pa3oBaTeIbLHOIO MPoIecca Mo JMCUUILTHHE

Y4eOHble ayINTOPHH VIS IPOBEICHNS 3aHATHIH, IPe1yCMOTPEHHbIX NPOrPaMMoii,
OCHallleHHbIe 000PYA0BaHNEM M TeXHUYECKUMHU CpPeICTBAMH 00yYeHHusl

018 Yuebnas ayauTopus AJis MPOBEICHHS 3aHATUI JEKIIMOHHOTO U CEMUHAPCKOTO TUIIOB,
IPYNIOBBIX U HHIAUBUAYAIbHBIX KOHCYJIbTAIUH, TEKYIIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTalllH,
OCHAIIIEHHAs! MyJIbTUMEIUHHBIM KOMIUIEKCOM (KOMIIBIOTEP, BUJICOIIPOEKTOP);

317 YueOnas ayauTopus 1UIsl POBEACHUS 3aHATUH JICKIIMOHHOTO M CEMHUHAPCKOTO THIIOB,
IPYNIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAUN, TEKYIEr0 KOHTPOJISI U IPOMEKYTOUHON aTTEeCTallHH,
OCHAIICHHAs! KOMIIBIOTEPHON TEXHUKOM;

423 YyeOHast ayIuTOPHs [T IPOBEICHUS 3aHATUH JIGKLIMOHHOTO U CEMUHAPCKOTO THUIIA,
KYpCOBOT'O MPOEKTUPOBAHNS, TPYIIOBBIX U MHAWBUIYATbHBIX KOHCYIbTAIMM, TEKYILIETO0 KOHTPOJIS U
POMEKYTOUHON aTTeCTallMM OCHAIIEHHAS MYJIbTUMEIUHHBIM KOMILJIEKCOM (KOMIBIOTED,
BHJICOITPOCKTOP).

ITomemeHus 1J1s1 CAMOCTOATEIBLHOM PadoThI 00y4aK0IMXCS

[Tomemenune Ne 303 1t caMOCTOSATEILHOM pabOThI, OCHAIIIEHHOE KOMITHIOTEPHOW TEXHUKOMU C

HOJIKJIIOUEHUEM K ceTH «HTepHeT.

IlepeyeHb 000py10BaAHNUS M TEXHUYECKHUX CPEACTB 00y4YeHMsI
Monwutop 15" Samtron 78E — 15 mt.; Cuctemnsiit 61ok: [Tporeccop INTEL Celeron 1700 400/128kb
(Socket-478) — 12 mrt.; Cucremnusiii 6510k: [Iporieccop INTEL Celeron 366 (64 Mb) HDD 2 Gb
(SVGA) — 1 wt.; [Tepconansubiii komnbiotep unTen cenaepon 850 — 1 mt.; Cucremusiit 6110k (intel
Pentium 4 Celeron) — 1 mr.; [IpoexTop ViewSonic; DkpaH MpoeKITMOHHBIA.

12. UuHoBanmoHHbIe (hOpMBbI 00Pa30BaTEJIbHBIX TEXHOJIOT U

Bun 3agarusa
Jlexun JI3 113
®opMbI pabOTHI

KommbrotepHbie cUMYISIIUU - + -
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IIPH/IOKEHHUE Ne 1

®OH/I OHEHOYHbIX CPEIACTB

JUIs TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHMSI TPOMEKYTOUHOM aTTeCTallu
obyuaromuxcs o qucuuiuinie b1.B.J1B.02.01 «IlpoekTupoBanue B nakere Patran-Marc»

CrenunanbHOCTE

23.05.01 HazemHbIe TPAHCIOPTHO-TEXHOJIOTHYECKHE CPEACTBA

Cnenunanuzanus Ne 3 «TexHuueckue cpeacTBa arponpoMbIIIEHHOTO
KOMILTIEKCa»

YpoBeHb BhICIIEr0 00pa30BaHus — CIEHATUTET

Kpanudukarms - nH:KeHep

®opma o0yueHHs - OUHAS

YenaOuHCK
2020
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1. Komnerennuu ¢ ykazanueMm 3tana ux ¢popmupoanus B npouecce ocsoennss OIIOII

Komnerenmuu mo JaHHOM JUCHUIUIMHE GOPMHUPYIOTCS Ha MIPOABHUHYTOM 3TaIle.

[Tnanupyemble pe3yabTaTbl 00y4eHUs 10 IUCIUILTIHE

JTIOKYMEHTAITUIO JIJISt

00pa3IoB Ha3eMHBIX

KonTponupyembie
PE3YIbTATHI
ocsoenns OIOII 3HAHUS YMEHHUS HAaBBIKU
(KOMIIETEHLIUN )
[1K-7 OO0yuaromuiics T0KEeH OO6yuarommiics OOyuaromuiicst T0JKeH
CIIOCOOHOCTH 3HATh. METOJbI U JOJKEH YMETh: BJIaJICTh. HABBIKAMU U
pa3pabaThIBaTh C TEXHOJIOTHH Pa3pabOoTKH pa3pabaThIBaTh C TEXHOJIOTHUSIMU
HCIIO0Ib30BAHUEM KOHCTPYKTOPCKO- HCIIOJIb30BaHHEM pa3paboTku
WH(pOPMaITMOHHBIX TEXHUYECKOU WH(pOPMaITMOHHBIX KOHCTPYKTOPCKO-
TEXHOJIOTUH JOKYMEHTALUU IS TEXHOJIOTUH TEXHUYCSCKOMH
KOHCTPYKTOPCKO- MIPOU3BOJICTBA HOBBIX KOHCTPYKTOPCKO- TOKYMEHTAIIAN IS
TEXHUYECKYIO WA MOJICPHU3UPYEMBIX TEXHUYECKYIO MIPOU3BOJICTBA HOBBIX
WJTU MOJICPHU3BHPYEMBIX

JIOKYMEHTAITUIO JIJISt
MIPOU3BOJICTBA HOBBIX

00pa3I10B Ha3eMHBIX

IPOM3BOJICTBA HOBBIX TPaHCHIOPTHO-
Wi TEXHOJIOTHYECKHUX Wi TPaHCIIOPTHO-
MOJICPHU3HUPYEMBIX CPEACTB U HX MOJICPHU3HUPYEMBIX TEXHOJIOTUYECKUX
00pa3110B Ha3eMHBIX TEXHOJIOTHYECKOTO 00pa3110B Ha3eMHBIX CPEICTB U UX
TPaHCHIOPTHO- 00opy0BaHUS TPaHCIOPTHO- TEXHOJIOTUYECKOTO
TEXHOJIOTHYECKUX - (b1.B.JIB.02.01-3.1) TEXHOJIOTHYECKUX o0opyIoBaHUS
CPEJIICTB U UX CPEJIICTB U UX - (b1.B.IB.02.01-H.1)
TEXHOJIOTHYECKOT0 TEXHOJIOTHYECKOT0
000pyI0BaHUS 000pyI0BaHUS
- (b1.B.J1B.02.01-Y.1)

[1CK-3.7 OOyuarouuiicst JOJKEH OOyuarommiics OOyuarommiicst 10JKeH
CIOCOOHOCTBIO 3HATh: METOJIbI U JOJKEH YMETh: BJIAJIETh!
UCIIOJIb30BaTh TEXHOJIOTUH NMPOEKTHO- | BBIIOJIHATH IPOSKTHO- HaBBIKaMHU U

MPUKIIaTHBIE KOHCTPYKTOPCKHX KOHCTPYKTOPCKHE TEXHOJIOTUSIMU
IPOrpaMMBbI pacueToB y3IIO0B, pacyeTsl y3J0B, POEKTHO-
MPOEKTHO- arperatoB M CUCTEM arperaTroB M CUCTEM KOHCTPYKTOPCKHE
KOHCTPYKTOPCKUX TEXHUYECKHUX CPE/ICTB TEXHUYECKHUX CPEJICTB pacueTsl y3JoB,
pacyeToB y3JI0B, AIIK ¢ nucnosib30BaHUEM AllK ¢ arperaTtoB M CUCTEM
arperaToB ¥ CUCTEM | MPUKIAIHBIX IPOTrpaMM UCTIOJIb30BAHUEM TEXHUYECKUX CPENICTB
TEXHUYECKHUX - (b1.B.J1B.02.01-3.2) MIPUKJIQTHBIX AlIK ¢
cpeacts AIIK porpamm HCIIOJIb30BAaHUEM
MPUKIAIHBIX TPOrpaMM

- (B1.B.JB.02.01-V.2)

- (B1.B.JIB.02.01-H.2)

2. Iloka3aTenu, KpUTEPHHU U MIKAJIA OLCHUBAHUS ¢(POPMUPOBAHHOCTH KOMIIETEHIN I

[Tokazaremnu Kputepun u mkasna olieHUBaHUS pe3yJbTaToOB 00yUYEHHS O JUCHUIUINHE
oneHnBanusg | HegocTaTouHbIi JlocTaTo4YHBII Cpennuii ypoBeHb Bricoknii ypoBeHb
(3YH) YpOBEHb YpOBEHb
b1.B./IB.02. | Obyuaromuiics He OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics ¢
01-3.1 3HACT METO/bI U cnabo 3HaeT HE3HA4YUTEIIbHBIMU TpeOyeMoii
TEXHOJIOTUH METOJIbI U omuOKaMu U CTETEHbIO MOJTHOTHI
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pa3palboTKu TEXHOJIOTHUHI OTJIeTbHBIMU Y TOYHOCTH 3HAET
KOHCTPYKTOPCKO- pa3paboTku npo0OesiaMu 3HaeT METO/bI U
TEXHUYECKOH KOHCTPYKTOPCKO- METO/IbI U TEXHOJIOTHUHI
JIOKyMEHTAIu! TEXHUYECKOUH TEXHOJIOTHUHI pa3paboTku
JUISI IPOU3BOJICTBA | JAOKYMEHTAIMH JUIs pa3paboTku KOHCTPYKTOPCKO-
HOBBIX A MIPOU3BOJICTBA KOHCTPYKTOPCKO- TEXHUYECKOH
MOJIEPHU3UPYEMBI HOBBIX WJIU TEXHUYECKOH JOKYMEHTAIUuH st
X 00pasioB MOJICPHU3UPYEMBIX | JOKYMEHTAIIHH IS MIPOU3BOJICTBA
HA3eMHBIX o0pasios IIPOU3BOJICTBA HOBBIX WJIU
TPAHCIIOPTHO- HA3EMHBIX HOBBIX HITH MOJICPHU3UPYEMBIX
TEXHOJIOTHYECKHUX TPaHCIOPTHO- MOJIEpPHU3UPYEMBIX o0pas1oB
CPEICTB U HX TEXHOJOTUIECKIX o0pasIos HA3eMHBIX
TEXHOJOTHYECKOT CPEICTB U UX Ha3eMHBIX TPaHCIOPTHO-
0 000pYZIOBaHUS | TEXHOJOTHYECKOTO TPaHCTIIOPTHO- TEXHOJOTUIECKIX
o0opynoBaHus TEXHOJOTHYECKHUX CPEICTB U UX
CPEICTB U HX TEXHOJIOTUIECKOTO
TEXHOJIOTHYECKOT0 o0opynoBaHus
o0opyoBaHus
b1.B./IB.02. | Obyuaromuiics He OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics
01-V.1 yMeeT crnabo ymeer HE3HAYUTEIbHBIMU yMeeT
pa3zpabaThIBaTh C pa3pabaThIBaTh C 3aTPyAHCHUSIMU pa3pabaThIBaTh C
HCIOJIb30BaHUEM UCIOJIb30BaHUEM yMeeT HCIOJIb30BaHUEM
nH(pOpMaIMOHHBI | WHGOPMAIIMOHHBIX pa3pabaThIBaTh C WH(pOPMaIMOHHBIX
X TEXHOJIOTUI TEXHOJIOTUI HUCTIOJIBb30BAHUEM TEXHOJIOTUI
KOHCTPYKTOPCKO- | KOHCTPYKTOPCKO- MH(OPMALIMOHHBIX | KOHCTPYKTOPCKO-
TEXHUYECKYIO TEXHUYECKYIO TEXHOJIOTHI TEXHUYECKYIO
JOKYMEHTAIMIO0 | JOKYMEHTAIUIO /Ul | KOHCTPYKTOPCKO- | JOKYMEHTAILMIO JJIst
JUTSI TIPOU3BOJICTBA MIPOU3BOJICTBA TEXHUYECKYIO MIPOU3BOJICTBA
HOBBIX WJIU HOBBIX WJIU JOKYMEHTAIUIO IS HOBBIX WJIU
MOJICPHU3UPYEMBI | MOJICPHU3UPYEMBIX MIPOU3BOJICTBA MOJICPHU3UPYEMBIX
X 00pasioB o0pas1oB HOBBIX WJIN 0o0pas1oB
HA3EMHBIX HA3EMHBIX MOJICPHU3UPYEMBIX HA3EMHBIX
TPaHCIIOPTHO- TPaHCIOPTHO- o0pasios TPaHCIOPTHO-
TEXHOJIOTUYECKHUX | TEXHOJIOTHUYECKUX HA3EMHBIX TEXHOJOTUIECKIX
CPEICTB U UX CPEICTB U UX TPaHCIOPTHO- CPEICTB U UX
TEXHOJIOTUYECKOT | TEXHOJOTMYECKOTO | TEXHOJOTMYECKUX | TEXHOJOTUYECKOTO
0 000pyIOBaHUS obopymoBaHus CPEICTB U HX o0opymoBaHus
TEXHOJIOTHYECKOT0
o0opyoBaHus
b1.B.JIB.02. | O0yuatomuiics He OOyuarommiics OOyuarommiics ¢ OOyuaronmiics
01-H.1 BJIAJIEET ci1abo BiameeT HEOOJILIINMHA CBOOOIHO BIIaZIEET
HaBBIKaMHU U HaBBIKAMHU U 3aTpyIHEHUSIMHU HaBBIKaMHU U
TEXHOJIOTUSIMU TEXHOJIOTHUSIMU BJIa/IC€T HaBbIKAMH TEXHOJIOTHUSIMU
pa3paboTku pa3paboTku U TEXHOJIOTUSIMU pa3paboTku
KOHCTPYKTOPCKO- | KOHCTPYKTOPCKO- pa3paboTku KOHCTPYKTOPCKO-
TEXHUYECKON TEXHUYECKON KOHCTPYKTOPCKO- TEXHUYECKON
JIOKYMEHTaIlu1 JOKYMEHTAIlUu s TEXHUYECKOH JOKYMEHTAIUuu st
JUTSI TIPOU3BOJICTBA MIPOU3BOJICTBA JOKYMEHTAIUH JIJIst MIPOU3BOJICTBA
HOBBIX WJIN HOBBIX WJIN IIPOU3BOJICTBA HOBBIX WJIU
MOJICPHU3UPYEMBI | MOJIEPHU3UPYEMBIX HOBBIX A MOJIEPHU3UPYEMBIX
X 00pa3ioB o0pas1oB MOJICPHU3UPYEMBIX o0pas1oB
HA3EMHBIX HA3EMHBIX 00pasIos HA3EMHBIX
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TPaHCIIOPTHO- TPaHCIOPTHO- Ha3eMHBIX TPaHCIOPTHO-
TEXHOJIOTHYECKUX | TEXHOJOTUYECKHUX TPAHCIIOPTHO- TEXHOJIOTHYECKUX
CPEICTB U UX CPEICTB U UX TEXHOJOTUYECKHUX CPEICTB U UX
TEXHOJIOTHYECKOT | TEXHOJOTUYECKOIro CPEJIICTB U UX TEXHOJIOTHYECKOTO
0 00opyaoBaHUS 000opyIoBaHUs TEXHOJIOTHYECKOTO 00opyIoBaHUs
obopyoBaHus
b1.B.JIB.02. | Ob6yuatomuiics He OOyuaronmiics OOyuarommiics ¢ OOyuarommiics ¢
01-3.2 3HAET METOJIbI U cnabo 3HaeT HE3HAYUTEIIbHBIMU Tpedyemoi
TEXHOJIOTHH METO/bI U OIIMOKaMU U CTENEHBIO MOTHOTHI
MPOEKTHO- TEXHOJIOTHUHI OTJIeTbHBIMU Y TOYHOCTH 3HAET
KOHCTPYKTOPCKHUX MPOEKTHO- npo0OesiaMu 3HaeT METO/bI U
pacueToB y3JIOB, KOHCTPYKTOPCKHX METO/IbI U TEXHOJIOTHHI
arperaToB 1 pacyeToB y3JIOB, TEXHOJIOTHH MPOEKTHO-
CUCTEM arperaTroB M CUCTEM MPOEKTHO- KOHCTPYKTOPCKHX
TEXHUYECKUX TEXHUYECKHUX KOHCTPYKTOPCKHUX pacyeToB y3JIOB,
cpencts AIIK ¢ cpeacts AlIK ¢ pacyueToB y3JI0B, arperaTtoB M CUCTEM
WCIIO0Ib30BAaHUEM WCIIOIb30BAaHUEM | arperatoB U CUCTEM TEXHUYECKUX
MIPUKJIaIHBIX MIPUKJIaIHBIX TEXHUYECKUX cpeacts AlIK ¢
IpOTrpaMm pOrpaMm cpencts AlIK ¢ HCIIOJIb30BAaHUEM
HCIOJIb30BaHUEM MPUKIIATHBIX
MIPUKITATHBIX nmporpaMmm
porpaMmm
b1.B./IB.02. | O6yuatomuiics He OOyuaronmiics OOyuarommiics ¢ OOyuarommiics
01-¥.2 YMEET BBINOJIHATh cmabo ymeer HE3HAYUTEIIbHBIMU | YMEET BBINOJIHATH
MPOEKTHO- BBITIONTHSTh 3aTpyIHEHUSIMHU MPOEKTHO-
KOHCTPYKTOPCKHE MPOEKTHO- yYMEET BBINOJHATH KOHCTPYKTOPCKHE
pacyeTsl y3J0B, KOHCTPYKTOPCKHE MPOEKTHO- pacyeTsl y3J0B,
arperaroB 1 pacueTsl y3J0B, KOHCTPYKTOPCKHE | arperaToB U CUCTEM
CUCTEM arperaToB U CUCTEM pacyeTsl y3J0B, TEXHUYECKUX
TEXHUYECKUX TEXHUYECKUX arperaTtoB M CUCTEM cpeacts AlIK ¢
cpencts AlIK ¢ cpencts AlIK ¢ TEXHUYECKUX HCIIOJIb30BAHUEM
HUCIOJIL30BAaHUEM HUCIOJIL30BAaHUEM cpeacts AlIK ¢ MIPUKJIaIHBIX
MIPUKITATHBIX MIPUKITATHBIX HCIOJIb30BaHUEM nporpamm
MpOrpaMm nporpamMmm MPUKIIATHBIX
porpaMmm
b1.B./IB.02. | Obyuaromuiics He OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics
01-H.2 BIIAJICET ciabo BraaeeT HEOOIBIINMHU CBOOO/IHO BiIaJIeeT
HaBbIKaMU U HaBbIKaMU U 3aTpyJHEHUSIMHU HaBbIKaMU U
TEXHOJIOTUSIMHU TEXHOJIOTHUSIMU BJIa/ICET HABBIKAMU TEXHOJIOTHUSIMU
MPOEKTHO- MPOEKTHO- Y TEXHOJIOTUSIMU MPOEKTHO-
KOHCTPYKTOPCKHE | KOHCTPYKTOPCKHE MIPOEKTHO- KOHCTPYKTOPCKHE
pacueTsl y3J0B, pacueTsl y3J0B, KOHCTPYKTOPCKHE pacueTsl y3J10B,

arperaToB 1
CHCTEM
TCXHHUYCCKHUX
cpencts AIIK ¢
HCIIOJIB30BAHUEM
MIPUKJIQTHBIX
nporpamm

arperaToB M CUCTEM
TEXHUYECKHX
cpencts AlIK ¢
HCIIOIL30BaHHUEM
HpI/IKJIa,Z[HI:IX
nporpamm

pacyeTEl y3II0B,
arperaToB M CHCTEM
TCXHHUYCCKHUX
cpeacts AlIK ¢
HCIIOJIB30BAHUEM
MIPUKJIQTHBIX
nporpamm

arperaToB M CUCTEM
TEXHUYECKHX
cpencts AlIK ¢
HCIIOIL30BaHUEM
HpI/IKJIa,Z[HI:IX
nporpamm
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3. TunoBble KOHTPOJIbHBIE 32JaHNUS U (MJIH) MHbIE MATEPHAJIbI, HE00X0AUMBbIE /1JI51 OLlEHKH
3HAHUI, yMEHU M HABBIKOB M (WJIN) ONBITA 1eATeJIbHOCTH, XaPAKTEePU3YIOIIHX ITAMBI
(¢popmupoBanus komnereHuuii B mpouecce ocsoennss OINOII

TurnoBsle KOHTPOJILHBIC 3a/IaHUS U MaTEPUANIbI, HEOOXOIUMBIE Ul OLECHKH 3HAHUH, yMEHUH U
HaBBIKOB, XapaKTEPU3YIOLINX MPOABUHYTHIN 3Tal (JOpMUPOBAaHMS KOMIIETEHIINH B IIPOIIECCE OCBOCHUS
OIIOII, conepxarcsi B y4eOHO-METOAUYECKHUX pa3paboTKax, MIPUBEACHHBIX HUXKE.

1. XKunkun B. A. YucneHHoe pelieHue 3a1a4 MEXaHUKH CILJIOIIHON Cpeibl B IPOrpaMMHOM
komruiekce MSC.Patran-Nastran [DnexkTpoHHBIH pecypce]: yaed. mocobue / B. A. XKunkun; UI'AA -
Yensbunck: UI'AA, 2012 - 104 c. - JocTyn U3 JIOKAJIBHOU CETH:
http://nb.sursau.ru:8080/localdocs/sopromat/51.pdf. - Joctyn u3 cetu aTEpHET:
http://nb.sursau.ru:8080/webdocs/sopromat/51.pdf
3. XXunkun, B.A. YUCJEHHBIM PACYET TOHKOCTEHHBIX CTEPXKHEN OTKPBITOI'O
MMPO®UJIA B MSC PATRAN-NASTRAN / B.A. XKunkun // AIIK Poccun / Bectank UI'AA. —
2013. — Ne 65. — C. 84-95. — ISSN 2227-7005. — Texkcr : anexTpoHHbIH // JIaHb : 2JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/journal/issue/292297

4. MeToauueckne MaTepuaJibl, ONpeae/siiolme NpoueIypbl OHeHUBAHUS 3HAHM,
YMeHUii, HABbIKOB U (MJIM) ONbITA eATEJIbHOCTH, XapaKTEePHU3YyOUIUX ITAM(bI)
¢dopmupoBaHus KOMIIETEH U

B naHHOM pazzmene METOOUMYECKHE MaTepuaibl, OMPEACISIIOIINE MPOLEAYPHl OLICHUBAHUS
3HaHWH, YMEHUN, HABBIKOB, XapaKTEPHU3YIOIINX MPOJABUHYTHIN 3Tanm (OPMUPOBAHUS KOMIICTCHIIHH 10
nucuurune «lIpoekTupoBanue B nakere Patran-Marcy, mpuBeeHbl NPUMEHUTENBHO K KOKIOMY U3
UCIOJB3YEMBIX BHUJOB TEKYIIETOo KOHTPOJISl YCIHEBAEMOCTH M TPOMEXKYTOYHOW aTTeCTaluu
00yJaromuxcs.

4.1. OneHo4HbIe CpeACTBA IS NPOBEACHHUS TEKYIIero KOHTPOJIsI YCIIeBaeMOCTH

4.1.1. OtueT no 1a6opaTopHOii paboTe

OtyeT no mabopaTopHOM PabOTEe UCTIONB3YETCS IS OIEHKH Ka4yeCTBA OCBOCHUS 00YJarOIUMCS
OCHOBHOI TpodeccnoHabHOM 00pa30BaTeNbHON MPOrpaMMBI IO OTACIBHBIM TE€MaM JUCIUILIAHEI.
Copneprxanue u popma oT4eTa 1o JabopaTOPHBIM PadOTaM MPUBOAUTCS B METOJUYECKUX YKa3aHUAX K
naboparopubiM paboram (m. 3 POC). CoxepxaHue oTyeTa U KPUTEPUU OIEHKH oT4era (Tadil.)
JOBOJIATCS IO CBENICHUS OOYYAIONIMXCsl B Hadaye 3aHATHH. OTYET OIEHUBACTCS OLEHKOW «3a4TEHO»,
«He 3a4TeHo». OIeHKA «3a4TeHO» CTaBUTCS 00ydarommuMmcs, YpoBeHb 3YH KOTOpBIX COOTBETCTBYET
KPUTEPHSIM,  YCTAaHOBJICHHBIM  JUISI  TOJOXHUTEIbHBIX  OLEHOK  («OTIHYHO»,  «XOPOIMIO»,
«YHAOBIETBOPUTENBbHOY»). OIlleHKa OOBSABISETCS O0O0YJaroMIeMyCsi HEMOCPEICTBEHHO TIOCTe CAadu
oTyera.

Hlkana Kpurepun oneHuBanus

- U3JI0’KEHHE MaTepHrala JIOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U 0OOCHOBATH CBOM CYXKJCHMS IPU OTBETE HA

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONMUCHIBATh (PM3NYECKHE 3aKOHBI, SIBJICHUS U MPOLIECCHI;

- YMEHHUE POBOANTH U OLICHUBATh PE3YJIbTaThl U3MEPEHU;
- CIIOCOOHOCTH peIIaTh WHKEHEPHbIE 3a/Ja4M (JOIMyCKAeTCs HaIn4ue
MaJIO3HAYUTENBHBIX OIIMOOK HJIM HEJOCTATOYHO IOJHOE PACKPHITHE
COJepKAaHME BONpPOCA WIM IOIPEIIHOCTh  HENPUHLIUIHAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OLeHKa «3a4TEHO
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- OTCYTCTBHE HEOOXOJUMBIX TEOPETUYECKUX 3HAHUHN; JOMYIIEHBI
OLIMOKH B ONpPENEICHUU MOHATUI U ONUCAaHUH (PU3MUECKUX 3aKOHOB,
SBIIGHUM W TPOLECCOB, MCKAXEH MX CMBICI, HE PEIICHBI 3a/a4u, HE
NPaBUIBHO OLEHUBAIOTCS PE3YJIbTAThl H3MEPEHHIA;

- He3HaHUE OCHOBHOTO MaTepuaia yueOHOH MporpaMMBl, JOMYCKAIOTCs
rpyObIe OTMOKH B U3JI0KEHUH.

O1eHKa «He 3aYTEHO)

4.1.2. JlomaiHee 3ajaHue
HOMaI_HHee 3aJaHUC I/ICHOHB3yeTC$I JUTA OILICHKHA KadycCTBa OCBOCHUS CTy,Z[eHTOM
00pa3zoBaTenbHON MPOrPaMMBI TI0 OTJICIBHBIM TeMaM AUCIUILIMHBL. JloMalHee 3aaHue OIEHUBACTCS
OIICHKOM «3auTEHOY», «HE 3a4TeHO». OIeHKa OOBSABISETCS CTYAEHTY HEMOCPEICTBEHHO MOCIE CAadu
Ka)KJIOM 3aJauy JOMAIIHETO 3aJaHusl.

Ikana Kpurepun oneHuBanus
OLueHKa «3a4TeHO» - 3a/1aHU€ PEUICHO MPABUIIbHO
OneHka «He 3a4TeHO» | - 3aJ]aHKe PEIICHO HEeTPaBUIHHO

[lepeueHsb TeM MHIWBUIYaTbHBIX 33724 JOMAIIHETO 3a/IaHUS:

1. Pacder cocTaBHOTO CTEP)KHS Ha YCTOMYMBOCTH B cucTteme MathCAD;

2. Pacuer cocTaBHOro CTEp)KHS Ha YCTOMUMBOCTH B IporpamMmHoM Komiuiekce MSC.Patran-
Marc;

3. Pacder coCTaBHOIO CTEPKHS HA YCTOWYMBOCTH B ITporpaMMHoM Komiuiekce SCAD;

4. VccnenoBanue yCTOMYMBOCTH TIJIOCKOHM (hOpMBI M3rrba Oamku B MPOTPAMMHOM KOMILIEKCE
MSC.Patran-Marc;

5. JluHamuYecKuil aHajau3 IMEePEeXOMHBIX TMPOIECCOB B KOHCOJBHOW Oajke B MPOrpaMMHOM
kommiekce MSC.Patran-Marc;

6. UccrnenoBanne 4aCTOTHBIX XapaKTEPUCTUK KOHCOJBHOW Oallki B MPOTPAMMHOM KOMILIEKCE
MSC.Patran-Marc;

7. UccnenoBanue ¢hopm KoseOaHW MIApHUPHO OMEPTON OaNKH B MPOTPAMMHOM KOMILJIEKCE
MSC.Patran-Marc;

8. HccnenoBanue Oospmux nedopmaiiuii KOHCOJIBHOM Okl B MPOTPaMMHOM KOMILIEKCE
MSC.Patran-Marc;

9. KoHTakTHOE B3aMMOJICHCTBHE KOHCOJIBHOW OalKM C JKeCTKOW OIOpPOM B MPOrPaMMHOM
koMmiuiekce MSC.Patran-Marc.

4.1.3. KomnbroTepHblie CHMYJISALHA

KomnbroTepHsle cUMyISIUN (KOMIBIOTEPHOE MOJCIMPOBAHHE B LIMPOKOM CMBICIIE) — 3TO
MOJIETUpOBaHKE (CO3IaHue, TPOSKTUPOBAHKE) YICOHBIX 3a/1a4, CUTYaIluil M UX PEIICHUE TPU TTOMOIIN
KOMITBIOTEPA.

KommnbroTepHble CHMYIISIIMA UMHTHUPYIOT pealibHBIC YCIOBUS, CHUTyalluu. [I[puMeHeHue ux B
npodecCHOHATLHOM 00pa30BaHUU MMO3BOJSET OOYYarOIIMMCS OCBaMBaTh TEOPETUYECKHE 3HAHMS,
HEOOXOJMMBIC TPAKTUYECKHE YMEHHS B O€30IacHBIX YCIOBUSX, C MEHBIIUMH 3aTpaTaMu
(BpEMEHHBIMH, 3KOHOMHUYECKHMMHU U [p.), HpPHU HEIOCTYIHOCTH HE0OXO0AMMOro oOOpyIOBaHUS,
crieni(PUKK UCCIIeTyeMoro SBIeHHs (MacmTad, JIMTEIbHOCTh MPOTEKAHMSI TTpoIiecca U Jip.), CHUKACT
PHUCK TIpU OMIMOOYHBIX JIEHCTBUAX, MO3BOJIAET MPOPadAThIBATh CUTYALMIO HECKOJBKO Pa3, YUUTHIBAS
NPEIBIAYIINAN OIBIT, @ TAKXKE TO3BOJISIET 3a7aBaTh Pa3HOOOPa3HBIE YCIOBHS IEATEILHOCTH C Pa3HBIM
YPOBHEM CIIO’KHOCTH.

[TocpencTBOM NpUMEHEHHsT KOMITBIOTEPHON CHMYJISIIIMH IPETOIaBaTellb MOXKET Pean30BaTh
npobiemMHoe oO0y4deHHe, co3naBas OOy4YalOIMIMMCS YCIOBHS ISl CaMOCTOSITENIBHOTO OCBOCHUS
TEOPETUYECKUX 3HAaHWW. TakKe KOMIBIOTEpHAs CHUMYJISIHS IO3BOJSET MPEMONaBaTeNi0 OLEHHUTH
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YPOBEHb OCBOCHHS OOYYAIOIIMMUCS TEOPETUYECKOr0 Marepuaia, YMEHHs MpPHUMEHSATh €ro Ha
MIPaKTHKE.

CTyneHTbl, caMOCTOSITEIBHO padoTasi ¢ KOMIBIOTEPHON CUMYIIALIMEH, OCBauBasi TeMY, KOTOPOi
OHA TOCBSIIEHA, CMOTYT YIJyOUTh CBOM 3HAaHHSA 1O AMCLUMILIMHE, JIydllle pa3o0paTbCsi B TEME;
Hay4arcsi MPUMEHATh 3HAHMUA B MPAKTHYECKOH (MpodecCHOHaNbHOM) AeATENIbHOCTH, aHAIN3UPOBATh
MIPOU3BOJICTBEHHBIE (MPAaKTHYECKHE, MPO(PECCHOHAIBHBIC) CUTYyallMH, BbIpaOaThIBaTh (TIPHUHUMATH)
HanOosee 3¢ (HeKTUBHBIC PEIICHUs AT TOCTUKEHUSI HEOOXOIUMOT0 pe3yJbTaTa.

Jljis opraHu3anny 3aHsITHS C MPUMEHEHUEM KOMIBIOTEPHBIX CUMYIISILIMI MOYKHO HCIIOIb30BATh
CJICAYIOIIHNE CPEJCTBA:

1) BUpTyanbpHBIE JTA0OPATOPUHM — MPOTPAMMHO-ANIAPATHBIA KOMILIEKC (DJIIEKTPOHHAS cpena),
MO3BOJISIONIAsE TPOBOAMUTH OIBITHI 0€3 HEMOCPEACTBEHHOTO KOHTAaKTa C pEajbHOM YCTaHOBKOM,
nabopaTopueil, 00OpyIOBaHHEM WM TIPU TOJHOM WX OTCYTCTBHHM (HampuMmep, IPOBEICHUE
71a00paTOPHBIX PadbOT, PU3HUECKUX, XUMUYECKUX OTBITOB U T.I1.);

2) BUpTyalbHble (KOMIBIOTEPHBIE) TPEHAXEPbI — JJIEKTPOHHAs cpelna s BbIIOJHEHUS
npodecCHOHATBHBIX 33]a4, OTPAOOTKU MPAKTUUYECKUX YMEHUH;

3) KOMIIBIOTEPHBIC MOJICTTM HM3ydaeMoro OOBeKTa — 3aMelieHHE OOBEKTa HCCIIECIOBaHUS,
KOHKPETHBIX MPEIMETOB, SIBICHUHA C IENbI0 W3YYEHHs UX CBOWCTB, MOJYyYeHHS HEOOXOIMMOH
nHpopmaruu 06 0ObEKTE.

[IpoBomuTh 3aHATHE C TPUMEHEHHEM OTOM TEXHOJOIMH JIydlle Ha MPAKTUYECKHX U
71a00paTOPHBIX 3aHATHUAX, MPU HEOOJBIIOM KOJUYECTBE OJHOBPEMEHHO pPAaOOTAIOIIUX CTYAEHTOB —
OKO0JI0 15 4YenoBek WM B Tpymmax A0 5 YeloBeK. JTO MO3BOJIUT MPENoJaBaTeli0 ONEepaTHMBHO U
KaueCTBEHHO OKa3blBaTh HEOOXOIMMYIO0 TOMOIIb OOYy4YaloUIUMCs, KOHCYJIbTHPOBATh KaXJ0ro
CTYAICHTA WJIM TPYMIy [0 BO3HUKAIOUIMM IpobiemaM, BonpocaM. Takke KOMITbIOTEPHbIE CUMYIIALUN
NPUMEHUMBI B JUCTAHIIMOHHOM OOY4YeHHMH, IJI€ CBSI3b C IpernojaBaTesieM, €ro KOHCYJIbTAIlMH IO
BO3HHUKAIOIIMM BOIPOCAM PEaJM3yeTcsl Ha pacCTOSHUM. B TakoM citydae orpaHndeHue Mo KOJHYECTBY
Y4acCTBYIOIIMX 00Y4YalOIUXCsl OTCYTCTBYET.

Bpewms, HeoOxomumoe Al NPUMEHEHUS [AaHHOH TEXHOJIOTWH, MOXKET OBITh pa3HbIM, B
3aBHCHUMOCTH OT TIOCTaBJICHHOM 11eJIM, y4eOHBIX CUTYallUH.

MOXHO BBIJETUTH CJEIYIONIUE OCHOBHBIC ATallbl PEATM3alMK TEXHOJOTHMH KOMIIBIOTEPHOMN
CUMYJISIIUY.

IO OTOBUTEJIBHBIN 1 MOTUBALIMOHHO-OPUEHTUPOBOYHBI STAIIbI

JlaHHBIN 3Tan MpeAcTaBisieT co00 B OONBINIEH CTENEHW BHEAYAUTOPHYIO CaMOCTOSITEIBHYIO
paboTy Kak mpenojaBaress, Tak ¥ oOydaroniuxcs. Bkitouaer B ce0s clieAyromye maru:

1. Onpenenenue MecTta MPOBEIACHUS 3aHATHA B ydeOHOM Tporecce. B 3aBucuMoctu oT
MOCTABJIICHHOW IEJIM MPUMEHSTh TEXHOJIOTHUIO KOMIBIOTEPHBIX CUMYJISIMIA BO3MOKHO Ha PAa3IMYHBIX
aTanax oOy4eHHs:

- HA HAYanbHOM 2Mmane Uu3yyeHus memvl/paszoena IS CaMOCTOSTEHOIO OCBOCHHS TEMBI,
pa3BUTHSA TpaKTHUECKUX (TPOEeCCHOHATIBHBIX ) YMEHUI;

- 6 cepeduHe U3yYeHuss memul/paz0enasiyisi IPOMEKYTOUHOTO KOHTPOJISL 3HAHUHM, ONpeeNCHHs
CTEMEHH OCBOCHMs, NMOHUMAHUS MaTepuana OOYyJarolIMMHCS, BBISBJICHHUS AacCMEeKTOB, TPEOYIOLINX
JIOTIOJTHUTEIILHOTO pazdopa, mpopaboTKH;

- npu 3aéepulenuu usyyeHus memol/pazoena st POPMUPOBAHUS YMEHUS IPUMEHSITH 3HAHUS Ha
NPaKTUKE, OCBOCHMS IMPAKTHUECKUX YMEHHUH; MpPEnojaBaTelb MOXET BBIIBUTH CTENEHb OCBOCHUS
oOyJaromuMucss MaTepraia, OCylIeCTBUTh KOHTPOJIb U OLIEHKY 3HAHUMU, MpOoaHaIM3UpOBaTh TIyOUHY
MOHUMAaHUS UMHU TEMBI.

2. OmnpeneneHe TeMbl, CUTyallud KOMITBIOTEPHON CUMYJISIIUH, LIETTH TPUMEHEHUS.

3. [IpogymbIBaHHE WTOTOB M PE3yJIbTaTOB, MO JOCTHKEHHUIO KOTOPBHIX OYAET OMpeAeisThCS
KAayeCTBO BBIMIOJIHEHUSI 3a/laHus — KPUTEpUN Ui OLEHKHU pe3ylbTaToB pPalboThl oOydaromierocs
(rpymibr).

4. [loaroroBka npemnojaBaTesieM HEOOXOJUMOT0 TEXHHUECKOTO ¥ IPOrPaMMHOI0 00eCIIeYeHHUS.

5. Coobuenne TeMbl 1 (hopMaTa 3aHATHS 00YHaIOLIMCH.

6. MoTtuBanus 00yJaromuxcs K akTUBHON JIATEIHHOCTH HA 3aHSATHH.
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7. Jlenenue o0y4aronmxcst Ha rpymniibl (Ipyu HEOOXOIUMOCTH).

8. IlpoBeaeHue mpemomaBaresieM HMHCTPYKTaXKa IO paboTe ¢ KOMIBIOTEPHOW CHUMYJISIIHEH,
03HAKOMJICHHE OOYYaIONIUXCSI ¢ OCOOEHHOCTSMHU, TEXHUYECKUMU BO3MOKHOCTSIMA M OTPAaHUYCHUSIMU
KOMIIBIOTEPHON CUMYIISIIIUM, €€ creun(UKon, a TakkKe MHCTPYKTaX MO TEXHUKE OE30MacHOCTH MpU
paboTe ¢ TEXHUKOH.

9. TloarotoBka oOOyYarONIMXCsl K TMPEACTOSIIEMY 3aHATHIO, IOBTOPEHHE MPONJICHHOTO
JEKIIMOHHOTO MaTrepualia, O3HAKOMIIEHHWE C JOMOJHUTEIbHBIMU HUCTOYHHKAMU M0 Teme (IpH
HEOOXOIMMOCTH).

OCHOBHOM DTAI

[IpeacraBnsier coOOW HEMOCPEJACTBEHHYIO pabOTy OOydYaroIIMXCsl C  KOMITBIOTEPHOM
CUMYJISIIIUEH, MX BKIIOYCHHOCTh, AKTUBHYIO NIEATEIHHOCTh MO PEIICHUIO0 IOCTABICHHOW 3a1ayd,
CUTYalluH, TOCTHKEHUE HEOOXOJUMBIX PE3yIbTaTOB.

B pesynbprare paboThl ¢ KOMIBIOTEPHOM CHMYJIALUEH OOydarouryecs MNPHOOpPETaroT HOBOE
3HaHWE, YMEHHEe, a TaKXKe CI0CO0 pelIeHUs OMpeaeTIeHHOW MNpakThudeckoi (mpodeccruoHaTbHOMN)
3amaun (cutyaruu, npoonemsr). [lomydennsie mpu paboTe ¢ KOMIBIOTEPHON CUMYIISILIUEH PE3YIIbTATHI
(pa3paboTKa MpoayKTa, UCCIICIOBAHNE CBOMCTB MOJICIH, TIPOIIecca, SIBJICHUS U Tp.) 0QOPMIISIIOTCS B
AIIEKTPOHHOM (hopMaTe B BUAE UTOTOBOTO MPOIYKTA.

Co croponbsl mpemnomaBaTens (MpU  HEOOXOAMMOCTH) TPOBOJIUTCSA  JOTOJHUTEIBHOE
KOHCYJbTUPOBAHUE, OKA3aHHE MOMOIIU 00yJaIOIIIMCS.

PE®JIEKCUBHO-OIIEHOYHBII DTAII

JIaHHBIH 3TaIl 3aKJIFOYASTCS B TIOJIBEACHUH UTOTOB 3aHSATHS M COCTOUT U3 CIEIYIOIINX IIIaroB:

1. Ynopsigouenue, cucTeMaTH3aIis ¥ aHAJIA3 TIPOJICITaHHOM paOOTHI.

2. ComocraBiieHue 1ieliell KOMIBIOTEPHON CUMYJISIIIUY C TTOJIY9eHHBIMH PE3yIIbTaTaMu.

3. ®opMmynaupoBKa BHIBOAOB 00 3(P(HEKTUBHOCTH MPOICIAHHONW pabOThI, OCYIIECTBICHHUE
KOHTPOJIS 3HAHUHN, YMEHUN 00yJaroImuXxcs Mo TeMe KOMIBIOTEPHON CUMYJISLIUH.

4. CamoolieHKa O0O0ydJalwmMxXcs MO0 padoTe C KOMIBIOTEPHOW CHUMYJISIMEH, BBISIBICHUE
NPUOOPETEHHBIX MPOGECCHOHATBHBIX 3HAHUN U YMEHHIA, THMYHOCTHBIX KaueCTB.

5. CaMoolneHKa mpenogaBaresis O MPOBEACHHOM 3aHATHM C KOMIIBIOTEPHOM CUMYIISILHUEH,
JOCTHKEHUH TTOCTABJICHHBIX IeJIel 00y4eHUSsI.

Hlkana u KpuTepuu OICHUBAHUS pe3yibTaTa KOMIIBIOTEPHOM CHMYIISIMH, BBITOJHEHHON
00yJaromuMcs, PECTaBICHbI B TA0JINIIC

Hlkana Kpurepun oneHuBanus

- U3JI0KEHHE MaTepuasa JOTUYHO, TPAMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BbICKa3bIBaTh U OOOCHOBATh CBOU CYXACHUS NpPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONMUCHIBATh (PU3NYECKHE 3aKOHBI, SIBJICHUS U MPOLIECCHI;

- YMEHHE MPOBOJUTH U OLEHUBAThH PE3yIbTaThl U3MEPEHUN;

- CIIOCOOHOCTH pelaTh WHXEHEPHbIE 3a/aud (JOMYyCKaeTcs Haluyue
MaJIO3HAYUTENIbHBIX OIIMOOK WM HEAOCTATOYHO TOJHOE pPACKPBITHE
COJepKaHHWE BOIpOCAa WM MOTPEUIHOCTh  HEMPUHIMIHAAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OLeHKa «3a4TEHO0

- OTCYTCTBHE HEOOXOIMMBIX TEOPETHYECKHX 3HAHWH; JOIMYIIEHBI
OLIMOKH B ONPEAEICHUN TOHSATHH W ONMUCAHUM (PU3NYECKUX 3aKOHOB,
SBIIGHUH M TPOLIECCOB, MCKAXXEH HMX CMBICI, HE PEIICHBI 3a7a4d, He
NPaBUIBHO OLEHUBAIOTCS PE3YJIbTAThl H3MEPEHHIA;

- HEe3HaHWE OCHOBHOT'O MaTepuayia y4eOHOW MpOrpaMMBl, JOITYCKArOTCs
rpyObIe OITMOKH B U3JI0KESHUH.

O1eHKa «He 3a4TEHO)

IIpuMepHast TEMATHKA KOMIILIOTEPHLIX CHMYVJISIIIHN :

1. MonenupoBaHue W pacyeT HaNpsHKEHHO-Ae()OPMUPOBAHHOTO COCTOSHUS  KOpITyca
OTBAJIBHOTI'O TLJIyTa
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2. MopnenupoBaHue W pacyeT HampsHKeHHO-AS()OPMUPOBAHHOTO COCTOSHHSI MOTOBHJIA
3epHOYOOPOYHOM KATKH

3. MoaenupoBaHue U pacueT HaMPsKEHHO-1e(POPMUPOBAHHOTO COCTOSIHUS 3yOOBOH OOPOHBI.
4.2. Ilpouenypsl ¥ OLIEHOYHBbIE CPEACTBA /IJIsl IPOBEeHUS MPOMEKYTOYHOM aTTEeCTALMHU
4.2.1. 3auer

3aver sBhsercas (OpPMOM  OIIEHKM KadecTBa OCBOCHHUS  OOYYarOIIMMCSI  OCHOBHOM
npodeccuoHaIbHONH 00pa3oBaTeIbHONM MPOrpaMMBbl MO pas3aenaM JUCHMIUIMHBL. [lo pesynabratam
3ayeTa 00yJaromeMycsl BHICTABIISIETCS OLIEHKA «3aYTEHO» UITU «HE 3aYTEHO».

3ayer TPOBOMUTCS IO OKOHYAHMM YTEHHUS JICKIUH W BBINOJHEHHS Ja00paTOPHBIX
(MpakTUYeCKUX) 3aHATUN. 3a4eTHBIM SBISIETCSl TOCIEOHEe 3aHsATHE 10 AMCHUIUIMHE. 3ader
NPUHUMAETCSl TPENoaBaTeIsIMUA, MPOBOAMBIIUMH Ja0opaTOpHble (TPAKTHUYECKUE) 3aHATHS, WIN
YUTAIOMIMMH JIEKIIMH 10 JAHHOM TUCIHUILIMHE. B ciiydae oTCyTCTBHS BEQyIIEro mpenoiaBareis 3a4eT
NPUHUMAETCSl TpernojaBaTesieM, Ha3HAYeHHBIM paclopsbkeHHeM 3aBefdytomiero kKagdeapoit. C
paspelieHus 3aBenyromniero kadeapoil Ha 3aueTe MOXKET MPUCYTCTBOBAThH IpenoiaBaTenb Kadeapsl,
NPUBJICUYCHHBIH JIUIs TIOMOIIHY B TIpUEME 3a4eTa.

[IpucyrcTBHe Ha 3auerax IMpernojaBaTesnied ¢ JApyrux Kadenp 0e3 COOTBETCTBYIOIIETO
pacropspKeHHs peKTopa, MPOPEKTopa Mo yueOHoil paboTe min Aekana (pakyabTeTa He JOIyCKaeTcs.

dopMbI TPOBEACHUS 3a4€TOB (YCTHBIN OMpoc Mo OuiieTaM, MUChbMEHHAsl padoTa, TECTUPOBAHUE
U JIp.) Ompenenstorces Kadeapoi 1 TOBOAATCS A0 CBEACHHS 00YUaIOIIMXCs B HaYajle ceMecTpa.

Jlis mpoBeAeHHs 3ayeTa BEAyLIUi MpernojaBaTelib HaKaHyHE MOJy4yaeT B JIeKaHaTe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIlaeTCs B JEKAaHAT MOCIe OKOHUYAHUS MEPOIPUATHUS B
JIeHb MPOBEACHUS 3aUeTa WM yTPOM CIIEIYIOIIETO JTHS.

OOyuaromiuecs MpH sIBKE Ha 3a4eT 00s13aHbl UMETh NP ceOe 3aUeTHYI0 KHUXKKY, KOTOPYIO OHU
IPEIbABISAIOT IPENOIaBaATENIO.

Bo Bpems 3auera 00y4aromuecss MOTYT IOJIb30BaThCs C Pa3pelIeHus BEAYIIEro MpenoiaBaTess
CIIPaBOYHON U HOPMATHUBHOW JIUTEPATYpPOH, APYTUMHU MOCOOUSIMHU U TEXHUUECKUMHU CPECTBAMHU.

Bpems moaroToBku oTBeTa B YCTHOH (popMe MpH caaue 3adera JOHKHO COCTaBIISTh HE MEHEe
20 MuHYT (TI0 JKETTaHUIO0 00YYaIOIIETroCsl OTBET MOXKET OBITh JOCPOUHBIM). Bpems otBeta - He Gonee 10
MHUHYT.

[IpenogaBaTento mMpeaoCcTaBIseTCs MPaBO 3a/1aBaTh 00YYAIOIIMMCS JOMIOJIHUTEIbHbIE BOIIPOCHI
B PaMKaXx MPOTPaMMBbI TACIUTIIHHEIL.

KauecTBeHHast oOIleHKa «3ayTeHO», BHECEHHAas B 3a4eTHYI0O KHIKKY H©  3a4eTHO-
9K3aMEHAIIMOHHYIO BEIOMOCTb, SIBJISIETCS PE3YJIbTaTOM YCHEIIHOTO YCBOSHHS YUeOHOT0 MaTepuania.

Pe3ynbprar 3ayera B 3a4eTHYI0 KHHXKKY BBICTaBISIETCS B JIEHb NPOBEICHHS 3aueTa B
NPUCYTCTBUHM camoro oOyuaromierocs. llpenonaBarenn HECyT HEPCOHANIBbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHs 3alUCel O pe3ynbTarax IPOMEXKYTOYHOM aTrTecTaluu B
3a4eTHO-9K3aMEHAI[IOHHYIO BEZIOMOCTh M B 3aYETHBIC KHUKKH.

Ecnu oOyuaromuiicss SIBUJICS Ha 3a4eT U OTKa3ajicsl OT MPOXOXKJEHUS aTTeCTal[id B CBSI3U C
HEMOATOTOBJIEHHOCTBIO, TO B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh €MY BBICTABIISICTCS OLICHKA «HE
3aYTCHO».

HesBka Ha 3aueT oTMe4aeTcs B 3a4€THO-3K3aMEHALIMOHHOM BEJOMOCTHU CIIOBAMU «HE SIBUIICS».

Hapymenue AIUCHMIUIMHBL, CHUCBHIBAHWE, MCIONb30BaHHE OOYYAIOIIMMUCA HEpa3pelIeHHbIX
NEYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOWIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JTMYHON KOMMYHUKALMOHHOW M KOMIBIOTEPHON TEXHUKU
BO BpeMs 3adera 3ampelieHo. B ciydyae HapymieHHs 3TOro TpeOOBaHHMs TMpernojaBareib 00s3aH
yIaJIUTh 00yYaroerocst U3 ayAUTOPUH U MPOCTABUTh EMY B BEZJOMOCTH OLIEHKY «HE 3aYTEHO».

OOyuaronmmMcsi, He CHABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKU IO YBa)KUTEIBHOW NpPUYMHE,
WHAMBHUAYalIbHbIE CPOKH MPOBEACHUS 3aU4€Ta ONPEAEISIOTCS IPUKA30M PEKTOpa Y HUBEPCUTETA.
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OGyLIaIOH_II/IGC}I, HMCIOIIHUEC AKaACMUYCCKYIO 3aJO0JDKCHHOCTb, CHAKOT 3a4C€T B CPOKH,

ornpeaens

empie YHUBepcuTeToM. MHbopmanus o NHKBHAAIMH 3370JKEHHOCTH OTMEYaeTcs B

HK3aMEHALIMOHHOM JIKCTE.

JlomyckaeTcst ¢ paspelieHus JeKaHaTa W JOCpPOYHas C/ada 3adyeTa C 3alHChi0 pe3ysbTaTOB B
AK3aMEHALMOHHBIN JIUCT.

WNHBanmuapl U nvna ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMM 3J0POBbsl, MOTYT CJ1aBaTh 3a4EThl B
CPOKH, YCTAaHOBIICHHBIC WHIUBUIyaTbHBIM Y4eOHBIM TUTAaHOM. MHBaNMHIbI U JHIA C OTPaHUYECHHBIMU
BO3MOKHOCTSIMU 3J10POBbS, UMEIOINE HAPYIICHHUS OMOPHO-IBUIaTEIbHOIO amnmapara, JI0IMyCKarTCs
Ha aTTECTAI[MOHHBIC UCTIHITAHUS B COMTPOBOXKIECHUN ACCUCTEHTOB-COMPOBOKIAOIINX.

[Ipouenypa mpoBeneHUS MPOMEKYTOUHOM aTTecTallMu s OCOOBIX Cly4yaeB M3JI0KEHa B
«[TonoXeHNN O TeKYIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAIlUU O0YJarOIIUXCS TI0
OIIOII 6akamaBpuara, crienuanurera U mMaructparyps» ®I'BOY BO HOxno-Ypansckuii 'AY (2016

r.).

[[Ixana u KpUTEpUU OIIECHUBAHMSI OTBETA 00YUAIOIETOCs MPECTABICHBI B TAOIHUIIE.

IlIkana Kpurtepuu onennBanus

OlLeHKa «3a4TEHO»

3HaHUE  [POrpaMMHOr0  MaTepuaja, YCBOCHME  OCHOBHOM U
JOTOJHUTEIBHOM  JIUTEPATYphl,  PEKOMEHAOBAHHOW  IIPOrpaMMoi
JIUCLUIUIMHBL, MPaBUIBHOE PEIICHHWE WHXEHEPHOM 3aladM (JoIycKaeTcs
HIMYME MAaJO3HAYUTENbHBIX OIMOOK WM HEIOCTaTOYHO IOJIHOE
PacCKpBITHE COAEPKAHUE BONPOCA WM NOTPEIIHOCT HEMPUHIMITMAILHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1LleHKaA «HE 3aYTEHO)

npobensl B 3HAHMSAX ~ OCHOBHOTO  INPOTPAaMMHOIO  Marepuana,
NPUHIUIHAIBHBIE OMIMOKU IPU OTBETE HA BOIPOCHI.

1.

Bomnpocsl k 3a4ety

Hasnauenme, pemraeMbie 3aaadyd, WHTEPQENC IONTB30BATENS TPOTPAMMHOIO TPOIYKTA

MSC.Patran-Marc.

2.

03N L KW

11.
12.
13.
14.
15.
16.
17.

Marc.

18.
19.
20.
21.
22.

Hutepdeiic monws3zoBarens mporpammuoro npoaykra MSC.Patran-Marc.

. YeroitunBOCTh yrpyrux cucteM. OCHOBHBIE TIOHSTHS.

. Kputnueckue cuiibl, CTaTH4ECKUI METOJI UX OIIPEIEIICHHUS.

. Kputnueckue cuibl, 3HEPreTHYECKUN METO UX ONIPEAETICHUS.

. Buzipl 3akpemieHnst KOHIIOB NPSIMOTO CTEPXKHS IIPU aHAIU3€ YCTONYMBOCTH.
. YCTONYMBOCTb CTEPIKHEH TP YIIPYTO 3aKPEILUIEHHBIX KOHIAX.

. YCTOMYHUBOCTH CTEPHKHS MPHU OJJHOBPEMEHHOM JE€HCTBUN HECKOIBKUX CHIL.

. YCTOMYMBOCTH CTEPKHEN IIEPEMEHHOTO CCUCHHS.

. YCTOMYHUBOCTH COCTABHBIX CTEPIKHEM.

CBs13eBbl€ pEIIETKH.

CBsi3eBbI€ IJIAHKH.

IToTepst ycTOMUMBOCTH NpU HANPSIKEHUSX, IPEBBILIAIOIINX IIPEAEN TPONOPLIHOHAIBHOCTH.
[IpakTHueckue pacyeThbl CTEP)KHEN HA YCTONYUBOCTb.

[TpomonbHBI U3rH0 MAPHUPHO ONEPTON OATIKH.

Pacuer cocTaBHOTO CTEpKHSI Ha YCTOMYMBOCTH B cucteme MathCAD.

Pacyer cocTaBHOro CTEpXHS Ha yCTOMYMBOCTH B IporpamMmmHoM komiuiekce MSC.Patran-

Pacuer cocTaBHOIO CTEPKHS HA YCTOMUMBOCTH B MporpaMMHOM Komiuiekce SCAD.
YceroitunBoCTh TIOCKOH (hopmbl 3rnbda. BBOIHBIE PETOCHITKH.

Y CcTONYMBOCTB MOJIOCHI ITPU BHELICHTPEHHOM CoKaTHUH.

YceToiunBOCTh OANTKK MPSMOYTOIFHOTO CEUCHHS TI0]T JCHCTBHUEM MTONIEPEUYHON HATPY3KH.
YcroitunBoCTh TIIOCKON (POpMBI M3rHba IBYTaBPOBOM OaJIKH.
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23. HUccnenoBanue yCTOWYMBOCTH TUIOCKOW (pOpMBI M3ruba Oaku B MIPOrpaMMHOM KOMILIIEKCE
MSC.Patran-Marc.

24. lunamuveckue Harpy3ku. OOuue cBeeHusl.

25. JluHamMuyeckue 3aaa4u, NPUBOAUMBIE K 3aJ]a4aM CTaTUYECKOTO pacueTa CUCTEM.

26. Y napHoe neicTBUE Harpy30K Ha YIPYTYIO0 CUCTEMY.

27. KonebaHus cUCTEM C OHON CTEHNEHBIO CBOOOIEI.

28. OCHOBHBIE YpaBHEHHS CBOOOIHBIX KOJIEOAHUI CHCTEM CO MHOTUMU CTETICHSIMH CBOOO/IBI.

29. CobcTBEHHBIE KOJIE0OAHUSI CUCTEM ¢ OECKOHEYHO OOJIBIINM YHCIIOM CTEIIEHENH CBOOOIBI.

30. [IpubnmkeHHBIE CIOCOOBI BRIYUCIICHUS YacTOT.

31. BeiHyX/IeHHBIE KOJICOaHHS CUCTEM C HECKOJIBKUMH CTETICHSIMU CBOOO/IBI.

32. 3agauun pacueTa ynpyrux CUCTEM Ha AEMCTBHE JUHAMUYECKON Harpy3Ku.

33. KaHOHHYEeCKHE YPaBHEHHUS 1151 BBIYMCIICHUS] HHEPLIMOHHBIX CHIL.

34. BoiHyX1eHHBIE KOJIeOaHUs CUCTEM C HETIPEPBIBHO paclpeieIeHHON Maccoil.

35. IlnHamMuyeckui pacyeT pam C HEMPEPHIBHO paclpeaeIEHHON MacCoi.

36. JluHaMHuYeCKUIl aHAIM3 MEPEXOIHBIX MPOLECCOB B KOHCOJNBHOW Oalike B MPOTrpaMMHOM
komiuiekce MSC.Patran-Marc.

37. UccnenoBanue YaCTOTHBIX XapaKTEPUCTUK KOHCOIBHOM OalIKH.

38. UccnenoBanue ¢popM KojiebaHUH IIAPHUPHO OMEPTON OATTKH.

39. UccnenoBanue 6oabIInX aedopMannii KOHCOIbHOU OaJIKu.

40. KoHTakTHOE B3aUMOJICHCTBHE KOHCOJIBHOM OATKH C KECTKOW OTIOPOil.
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JUCT PETUCTPAIIUU U3SMEHEHUI

Howmepa nmuctos

Howmep OcHoBaHue s TMoamics Pacumndposka Jlara JlaTta BBeaeHuUs

HU3MEHEHHUS AHHYJIN- BHECEHUS U3MEHEHUI MOATIHUCH W3MEHEHUS
3aMEHEHHBIX HOBBIX
POBaHHBIX






