I

(I

Il

i

HIHIHE

JOJKHO-YPAJILCKHIL TOCYJAPCTBEHHBII YVHUBEPCUTET

NBanoB B.A.

TOITOJOI'MYECKAS OIITUMU3ALIUA
3JIJEMEHTOB KOHCTPYKIIUH.
MeTtoanyeckne yKazaHus K OCBOCHHMIO JHCIUIIIHHBI

YeaaOMHCK

2021




MUHHUCTEPCTBO HAYKU 1 BBICILIETO OBPASOBAHUS
POCCUMCKOM ®EJEPALINU
FOKHO-YPAJIBCKUI TOCYJAPCTBEHHBIN YHUBEPCUTET
KA®EJIPA «[TPOLIECCHI I MALLIMHBI OBPABOTKN METAJIJIOB JIABJIEHUEM»

B.A. IBanos

TONOJOI'MYECKASA ONTUMHN3ALIUSA
QJIEMEHTOB KOHCTPYKIIUHN
Meroanyeckue yka3aHHusi K OCBOCHUIO TUCLUIUINHBI

YensOuHck
Nznarensckuit nentp IOYpl'Y
2021



TomoJiornueckas onrmmMmm3lanuda IJICMECHTOB KOHCprRHHﬁZ
METOJIMYECKHE YKa3aHUsi K OCBOCHUIO JucuuiimHel / B.A. lBaHOB. —
Yensounck: M3narensckuii nentp FOYpl'Y, 2021, — 31 c.

Meronnueckue yKa3aHus SIBISIOTCS PYKOBOJACTBOM K OCBOEHHIO CTYJIEHTaMHU
JucIUIUIMHBL  « Torosiornyeckass ONTUMHU3ALUSA  DJIEMEHTOB KOHCTPYKLIMIN.
Conepxutr MaTepualibl MO NPAKTUYECKUM 3aHSTHSM, a TaKK€ BBINOJHEHUIO
CaMOCTOSTENIbHON pabOThI CTYyI€HTAMH.

Meroauueckiue peKOMEHJAUU MpPEeJHA3HAYEHbl [UJIl CTYAEHTOB OYHOWU
(dopmMbl 00yUeHHUSI TPU MOJATOTOBKE MO MAaruCTEPCKOM MporpaMMe HampaBJICHUS
22.04.02  Meramnyprus, 15.04.01 Mammnaoctpoenue u  15.04.02
TexHOJ0rnYecKruii MalliuHbl U 000PY10BAHKE.

© Uznarenbckuii nentp OYpl'Y, 2021.



1. leau u 32724y AUCHHUILIMHBI

Heab: dopmupoBanne y CTYIASCHTOB KOMIUIEKCAa 3HAHWUW, YMEHUM M HaBBIKOB
HaIlPaBJICHHBIX HA TOMOJIOTMYECKYI0 ONTUMM3ALUI0 JeTalled M y3JI0B MPOMBIIIICHHOTO
0o00opy/IoBaHUs ¢ Y4eTOM HX (PYHKIIMOHAJBbHOTO HA3HAYECHHS, YCJIOBUH SKCIUTyaTalluw,
MaTepUAIOEMKOCTH, TEXHOJIOTHH U TPYJOEMKOCTH UX U3TOTOBJICHUS.

3agaun:

- W3YYUTh OCHOBHBIE (DAKTOPHI OMPEACISIONUE KOHCTPYKTUBHBIA OOJUK W3IETus,
KPUTEPUH ONITUMH3AIUH;

- M3YYUTh METOJIbl TOIMOJOTHYECKOW ONTUMM3ALUM JeTajJeid M Y3JIOB MPOMBIILICHHOTO
000py10BaHU;

- O3HAKOMUTBLCA C OCHOBHBIMU MPOTPAMMHBIMHU TNPOJYKTAMHU PEATU3YIOIMIMMHU METO/IbI
TOIIOJIOTMYECKOU ONITHMM3AIINY;

- Ha TPaKTHKE OCBOUTH TEXHOJIOTHIO TOIOJOTHUYECKOW ONTUMHU3AIUU JCTAICH W Yy3JI0M
IIPOMBIIIJIEHHOT'O 000PY/I0BaHHUS.

KparTkoe cogepxxanue TuCHMILIMHBI

JlucruruiiHa BKITIOYAET B ce0sl CIIEYIONINE OCHOBHBIE Pa3/eiibl:

1. KoHCTpYKTUBHBIN OOJIMK U3IENUs: BIUAIOMKE (PAKTOPhI, KPUTEPUU ONITUMHUBAIINH.

2. MeTtozpl TONOJIOTUYECKONH ONTUMH3ALMK: OCHOBHBIE MPUHIIUIIBI, 0071aCTh MPUMEHEHHS],
OTPaHUYECHUS.

3. OCHOBHBIE TPOTPaMMHBIE PELIECHUS 111 TOMOJIOTUYECKOW ONTUMU3ALNY 3JIEMEHTOB
KOHCTPYKIIUH.

B paznene 1 paccmaTpuBaroTcs 00IIKME MPUHIUITBI KOHCTPYUPOBAHUS POMBIIILIEHHOTO
000py10BaHUs U OCHOBHBIE (DAKTOPBI ONPEAEIIAIONINE KOHCTPYKTUBHBIA OOJIMK U3EIIHS
(pyHKUIMOHANBHOE Ha3HAYEHHMSI, YCIOBHS SKCIUTyaTallul, TEXHOJIOTHUS U3TOTOBJICHHUS,
TPYJOEMKOCTh U3TOTOBJICHUSI, MATEPUATIOEMKOCTh); 0030pHO pacCMaTPHUBAIOTCA OCHOBHBIE
pacdeThl KHHEMATUKH U JUHAMHUKH MEXaHU3MOB, pacyeThl Ha MPOYHOCTD, JOJITOBEYHOCTH,
TEIJIOBBIE pacyeThl; 0030pPHO paCCMATPUBAIOTCS CyOCTpaKTUBHbBIE, TPAIULIUOHHBIE
dbopMooOpasyromre u aIUTUBHBIE TEXHOJIIOTUN U X BIUSHUE Ha KOHCTPYKTUBHBIH
OOJIMK M3/EJNsI; BBIBOAATCS KPUTEPUN ONITUMU3ALINU AJIEMEHTOB KOHCTPYKIIUH.

B pa3znerne 2 BBoOUTCS MOHATUE TOMOJOTUYECKask ONITUMU3ALINS, PACCMAaTPUBAIOTCS
OCHOBHBIE MeTObI Toroornueckoit onrumuzaruu (Level-Set, ESO/BESO, SIMP), ux
O0COOEHHOCTH W OTPaHUYCHUS.

B pa3znene 3 naetcst 0630p OCHOBHBIX IPOrPaMMHBIX IPOAYKTOB JJIsl TOIIOJIOTHYECKOM
ONTHUMM3ALMHU 3IEMEHTOB KOHCTPYKLMA. PaccmaTpuBaroTcs mpuMepsl TUITOBBIX 3a/1a4
TOMNOJIOTHYECKOU onTUMU3aluU. [1opsi10K MOArOTOBKH UCXOIHBIX MOJENEH, TOCTAHOBKH U
pelIeHus 3a1a4 TOMOJIOrMYeCKON ONTUMHU3ALNY, PUHAIBHONW 00pabOTKHU pe3yIbTaTOB
TOMOJIOTMYECKOW ONTUMHU3ALIMH.

ConeprkaHue JUCHUIUIMHBI pa3pad0TaHo ¢ y4eTOM NpodhecCuOHaIbHOrO CTaHAapTa
«Crnenuanuct B 00JaCTH TEXHOJIOTHYECKOr0 00eceueHus MOJHOTO IMKJIa TPOU3BOICTBA
00BEMHBIX HAHOMETAJIJIOB, CIUIABOB, KOMIIO3UTOB Ha MX OCHOBE M U3JCIIUN U3 HUXY,
YTBEPKAEHHOr0 MpuKa3zoM MUHHCTEpPCTBA TPY/1a U COUMAIIBHOM 3aUThl Poccuiickoi
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2. Komnerenuun ody4arouerocs, popmMupyembie B pe3yJbTaTe 0CBOCHUS

AHCHUIIJINHbI

[Tnarupyemblie pe3yabTaThl OCBOSHUS
OII BO (xomneTeHInmn)

IInanupyemsle pe3ysbTaTsl
00y4yeHMs 110 JUCLUIUINHE

OIIK-4 CniocobeH HaxoIUTh U TiepepadaThiBaTh
uHpOpMaIHIO, TPeOYEMYIO U IPUHSITHUS PEIICHUI
B HAYYHBIX MCCJIEIOBAHUSAX U B TIPAKTUUECKOM
TEXHHYECKOH JeSITeIbHOCTH

3HaeT: METO/IbI UCIIOJIb30BAHUS UH(OPMALIUU IS
[MOJATOTOBKH U IPUHSATHUS PEIICHUIN B HAYIHBIX
MCCIIETIOBAHMIX U B IPAKTUYECKON TEXHUYECKON
e TEIbHOCTH

YMeeT: caMOCTOATEIbHO UCKATh, aHAIM3UPOBATH U
0TOMpaTh HEOOXOAUMYIO HH(OPMAIIHIO,
OpraHU30BBIBATH, IPEOOPA30BBIBATH, COXPAHSTH U
[epe/1aBaTh €€

MeeT npakTUYECKHI OMBIT: IPUHATUS PEIICHUH 11O
ONTUMHU3ALMHU FIEMEHTOB KOHCTPYKIUI

3. Mecro nucuuniannsl B crpykrype OIl BO

[TepeueHs peaIIECTBYIONINX JUCIIUILINH,
BUJIOB paboOT y4yeOHOro I1aHa

[TepeueHs MOCISAYIONIMX AUCIIUILINH,
BHJIOB paboT

Her

He npenycMoTpensr

Tp€6OBaHHH K «BXOJHBIM)» 3HAHHAM, YMCHHUAM, HABbIKaM CTYACHTA,
HCO6XOI[I/IMLIM IIp1 OCBOCHHH I[aHHOf/’I JUCTUITIIMHBI 1 HpI/IO6p€T€HHI>IM B PC3YIIBTATC

OCBOCHHA IIPCAMICCTBYIOINUX JUCHUIIINH:

Her

4. O0b€éM U BUABI y4eOHOH PadoThI

OO6mmas Tpy10eMKOCTb JUCIUIUIMHBI COCTABIISCT 2 3.€., 72 4., 36,25 4. KOHTaKTHOU

paboTHhI
Pacnipenenenune
. Bceero 10 CEMECTpaM B yacax
Brn yuebnoit paboret 4acoB Howmep cemectpa
3
OOwast Tpy10EMKOCTh IUCIUIITUHBI 72 72
[ AyoumopHule 3auamusi: 32 32
Jlexiuu (JI) 16 16
[IpakTHyeckue 3aHATHS, CEMUHAPBI U (WJIN) IpyTUe BUJIbI
aynuTopHbIX 3aHsaTui (I113) 16 16
JIaGoparopusbie pabotsr (JIP) 0 0
Camocmosmenvras paboma (CPC) 35,75 35,75
C MPUMEHEHUEM JMCTaHIIMOHHBIX 00pa30BaTEIbHBIX 0
TEXHOJIOTUI
[ToaroroBka k 3a4€Ty 5,75 5.75
IloaroroBka k ceMuHapy. 10 10




CemectpoBoe 3amanue. [I[poekTupoBaHre U ONTUMHU3AIUSA

o 20
KOHCTPYKLIMU TEXHOJIOTMYECKON MAIIHHBI.
KoHcynpTanuu 1 MpoMeXyTo4Hasl aTTeCTALNS 4,25 4,25
Bun koHTposis (3auet, qud.3aueT, SK3aMeH ) - 3a4er

5. Coaep:xanne TUCHUILINHBI

N O0BeM ayIuTOPHBIX 3aHATHH 11O
o
pasiena HaumenoBanue pa3aenoB AUCHUININHBI BHUaM B Hacax
Bcero J| 113 JIP
1 KOHCTpYKTUBHBII 00JIMK U31€us: BIUsomue (GakTopsl, 10 6 4 0
KpUTEPUU OTITUMU3AIAH
5 MeTo/1bl TONOJIOTUYECKOM ONITUMU3ALNNA: OCHOBHBIE 8 6 2 0
[IPUHIIMIIBI, 00JIACTh MPUMEHEHHS, OTPAaHUYECHUS
OcHOBHBIE IPOTPaAaMMHbBIE PELICHUS JIJIS1 TOMOJIOTUYECKOM 14 21 10 0
ONTUMHU3AIHNH JIEMEHTOB KOHCTPYKITHI
5.1. Jlekuuu
Ne Ne Koar-
HaumeHoBaHMe WM KpaTKOE COAEPIKAHUE JIEKIIMOHHOTO 3aHSTHS BO
NeKuuu [pasaena
4acoB
OO011Ke TPUHLIUITBI KOHCTPYUPOBAHUS IPOMBIIIIIEHHOT'O 000py10BaHUS U
1 1  JocHOBHBIE (PAKTOPBI OMPEIEIAIONINE KOHCTPYKTUBHBIN OOIUK U3IEIHSL. 2
Kpurepun onTMMHU3aLHAA 3JIEMEHTOB KOHCTPYKIIUI
OCHOBHBIC pacyeThl KHHEMATHKH U TUHAMUKHA MEXaHU3MOB, PacueThl Ha
2 1  |OpoYHOCTH, JOATOBEYHOCTH (M3HOC, YCTAIIOCTHBIE Pa3pyILICHUs ), TEIIJIOBbIE 2
[pacueTsl
3 1 CyOcTpakTuBHBIC, TPAAUIIMOHHBIE (POPMOOOPA3YIONIE U Al TUTUBHbIC 5
TEXHOJIOTHH U WX BIIMSHUE HA KOHCTPYKTUBHBIN OOJIUK U3AETUS
Tomonoruueckas ONTUMU3AIHS: TEPMUHOIIOTHS, OCHOBHBIE KOHIIETIIHH,
4 2 ocHoBHBIe MeTOIBI (Level-Set, ESO/BESO, SIMP). Metonst ESO/BESO, 2
0COOCHHOCTH pean3aliy, OrpaHuYeHuUs
5 9 Tononornueckas ontumusanus: metoasl Level-Set, ocobenHocTH peanusanuu, 9
OTpaHHYCHUS
6 2 Tomonoruueckast ontumu3aius: Metoasl SIMP, ocobenHOCTH peann3aiuu, 2
OTpaHHYEHUS
O0630p OCHOBHBIX MTPOTPAMMHBIX TPOAYKTOB JJIsl TOTIOJIOTHUECKON ONTUMU3AIINN
7 3 |preMeHTOB KOHCTPYKIMH. [TpruMepbl THTIOBBIX 33724 TONOJIOTHYECKON 2
ONTUMM3AINH.
[TopsimOoK MOATOTOBKU UCXOAHBIX MOJIETICH, TOCTAHOBKH U PELISHUS 3a7a4
8 3 [romosornveckoil onTuMu3anuu, GUHAIEHOW 00padOTKH PE3yIIbTaTOB 2
TOTIOJIOTHYECKON ONTUMHU3AIINH.
5.2. IlpakTyecKkue 3aHATHUS, CECMHUHAPbI
Ne Ne Kon-
i 3 HanmMeHoBaHMe MM KPaTKOE COJIEPIKaHUE MPAKTUIECKOTO 3aHITHS, CEMUHApa | BO
3aHATHS[pa3aAena 4ACOB




1,2 1 |Cemunap "KoHCTpYKTHBHBIN OOJIMK U3ACTUN: BIUSHUE TEXHOIOTHH" 4
3 2 Tomonornueckas ONTUMHU3ALMS: CPABHUTENbHAS XapaKTEPUCTHKA OCHOBHBIX 5
METOIOB
Tononornyeckast ONTUMHA3ALUSA HATPY>KEHHOM €TaIu TUIIA KPOHIUTEHH:
4,5 3  |moAroToBKa reoMEeTpPHUH, IOCTAHOBKA 33/1a4l TOMOJOTUYECKON ONTHUMU3AIHIH, 4
MocTo0padOTKa Pe3ylIbTaTOB.
Tononoruueckas ONTUMUA3ALMUS AE€TAIN TUIIA TOHKOCTEHHBIN COCY/
678 3 Harpy>KeHHbIM BHYTPEHHUM JaBJICHUEM U OCEBOIl CUJIO: MOArOTOBKA 6
Y reOMETPHH, IOCTAHOBKA 33J[a4i TOMOJIOIMYECKON ONTUMH3AINH, ITOCTOOpaboTKa
PE3yJIbTaTOB.
5.3. JIabopaTopHbie padoThI
He npenycmorpensr
5.4. CamocTosiTeibHasi padoTa CTyIeHTa
Boinonuenune CPC
Crucok nuTeparypsl (¢ yKazaHueM Koz-
[Toasug CPC pa3zeros, rias, crpanui) / cchuika Ha  |CemecTp| BO
pecypc 4acoB
1. ypos, 1. A. TBepaorenbHoOe
MOJIETTUPOBAHUE C UCIIOJIb30BAHUEM
nporpammbl Solidworks yue6. meto.
nocobue U. A. Illypos ; FOx.-Ypain. roc.
yH-T; OYpI'Y. - Uensabunck: U3natenbcTBo
HOYpl'Y, 2007. - 27, [2] c. un. 2.
['me3nunos, C. I'. MonenupoBanue
ONTUMAIBHOM TOMOJIOTUH JI€Talleh
YCTPOMCTB : MeToanueckue ykazanusi / C. I.
['He3ounoB. — Mocksa : MI'TVY um. H.O.
baymana, 2017. — 52 c¢. — ISBN 978-5-
7038-4821-0. — TekcT : 31eKTPOHHBIH //
JlaHb : 271eKTPOHHO-O0MOIMOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/103417 (nata
[loaroroBka k 3a4€Ty oOpatenus: 24.07.2020). — Pexxum 3 5,75

moctyna: JiIsl aBTOPHU3. MOJIb30BaTeNel. 3.
Jlecun, B.B. OcHOBBEI METOIOB
oNnTUMM3ALMH : yueOHoe ocodue / B.B.
Jlecun, FO.I1. JIucosen. — 4-e usz., ctep.
— Cankr-IlerepOypr : Jlans, 2016. — 344
c.— ISBN 978-5-8114-1217-4. — Texkcr :
HIIEKTPOHHBIHN // DIEKTPOHHO-
oubnmoreynas cucrema «Jlaup» : [calfT]. —
URL.: https://e.lanbook.com/book/86017
(mata obpamenus: 10.12.2019). — Pexum
TocTyna: JUisl aBTOPHU3. MOJIb30BaTeINEe. 4.
[losipkoBa, E.B. Mexanuka Matepuaios U
OCHOBBI KOHCTPYHUPOBAHUS : yueOHOE
nocob6ue / E.B. Tlosipkona, JI.C.

JluabMyxameToBa. — 2-¢ u31. — MOCKBa :




®JIMHTA, 2017. — 276 c. — ISBN 978-5-
9765-3385-1. — TekcT : ANeKTPOHHBIH //
DIIEKTPOHHO-OMOIMOTEUHAs CUCTEMA
«JIanby : [caiiT]. — URL:
https://e.lanbook.com/book/97104 (naTta
oOpatuenus: 10.12.2019). — Pexxum
mocTyna: 1Sl aBTOPH3. MOJIb30BaTeNeH. 5.
KoHCIEKT JIeKIHA.

[ToaroroBka Kk ceMHHapYy.

1. omkukos, B. I1. Texnomorun
HAYKOEMKHX MaIlIMHOCTPOUTEIbHBIX
POM3BOJICTB : yueObHoe nocodue / B. I1.
J[0JDKUKOB. — 2-€ u31., ctep. — CaHKT-
[TeTepOypr : Jlans, 2021. — 304 ¢. — ISBN
978-5-8114-2393-4. — Tekcr :
DIIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-
o6ubnnoreunas cucrema. — URL:
https://e.lanbook.com/book/168969 (nata
obpamenus: 10.10.2021). — Pexum
TOCTyTA: ISl aBTOPHU3. TIOJIb30BaTeNeit. 2.
['nan, 3. Y. CrnenpanbHbIE TEXHOJIOTHU
TUThS : yaeOHoe mocodue / D. Y. ['muu, A.
M. 3apy6uH, B. A. PeiOkuH. — Mocksa :
MI'TY um. baymana, 2010. — 367 c. —
ISBN 978-5-7038-3383-4. — TekcT :
DIIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
o6ubnnoreunas cucrtema. — URL:
https://e.lanbook.com/book/106438 (nata
obpamenust: 10.10.2021). — Pexum
OCTyTa: ISl aBTOPHU3. TTOJIb30BaTeneit. 3.
OO6opynoBaHHE U OCHOBBI TEXHOJIOTUU
CBapKH METAJUIOB IUIABICHUEM U
TaBJIeHUEM : yueOHOe TocoOue Jisi By30B /
['. I'. Yepnsimos, J[. M. Hlamwun, B. U.
['vpiu [u gp.] ; mox penakuueit I'. I
Uepupimona, J[. M. Hlammua. — 3-e u3.,
ctep. — Cankr-IlerepOypr : Jlans, 2021.
— 464 c. — ISBN 978-5-8114-6853-9. —
Texct : anexkTpoHHbIH // Jlans :
HIIEKTPOHHO-OMOJIMOTEYHAS CHCTeEMa. —
URL.: https://e.lanbook.com/book/152649
(mara oopamenusi: 10.10.2021). — Pexum
ocTyma: JUIsl aBTOpHU3. Mosib30BaTeneil. 4.
JlazepHble alITUTUBHBIE TEXHOJIOTHH B
MaIIMHOCTPOCHUH : yueOHoe nocodue / A.
[". I'puropssun, U. H. Illuranos, A. U.
Muctopos, P. C. TpeTbskoB ; moj
penakuuen A. I'. I'puropssaiia. — Mocksa
: MI'TY um. baymana, 2018. — 278 c. —
ISBN 978-5-7038-4976-7. — TekcT :
HIIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
o6ubnnoreunas cucrema. — URL:
https://e.lanbook.com/book/172807 (nara

obpamenus: 10.10.2021). — Pexum

10




TocTyna: Jyisi aBTOPHU3. MOJIb30BATEIEH. 5.
O6paboTKa METaJUIOB AaBJICHUEM : YIEOHUK
/ b. A. Pomannies, A. B. 'onuapyk, H. M.
Basunkun, C. B. CamyceB. — Mockaa :
MUCHUC, 2008. — 960 c. — TekcT :
DIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-
o6ubnmnoreunas cucrema. — URL:
https://e.lanbook.com/book/117037 (nata
obpamenus: 10.10.2021). — Pexum
ocTyma: IUIsl aBTOPHU3. TOJIb30BaTeNeil. 6.
CocenymikuH, E. H. [IporpeccuBnbie
Mpoieccbl 00bEMHOMN ITAMIIOBKH :
moHorpacdus / E. H. Cocenymkun. —
Mockga : MammuHoctpoenue, 2011. — 480
c. — ISBN 5-217-03346-0. — Tekcr :
HIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-
o6ubnnoreunas cucrtema. — URL:
https://e.lanbook.com/book/3318 (nata
obpamenus: 10.10.2021). — Pexum
oCTyTa: 7Is1 aBTOPU3. TIOJIH30BATEIICH.

CemectpoBoe 3ananue. lIpoektupoBanne u
ONITUMHU3ALNS KOHCTPYKLIUN
TEXHOJIOTUYECKON MAIlIUHBI.

1. ypos, 1. A. TBepaorenbHOe
MOJIETTUPOBAHUE C UCIIOJIb30BAHUEM
nporpammbl Solidworks y4e6. meto.
nocobue U. A. Illypos ; FOx.-Ypain. roc.
yH-T; FOYpI'Y. - Uensabunck: U3natenbcTBo
HOYpl'Y, 2007. - 27, [2] c. un. 2.
['me3nunos, C. I'. MonenupoBanue
ONTUMAIBHOM TOMOJIOTUH JeTalleh
YCTPOMCTB : MeTonudeckue ykazanus / C. I
['me3qnnoB. — Mocksa : MI'TY um. H.O.
baymana, 2017. — 52 c¢. — ISBN 978-5-
7038-4821-0. — TekcT : 31eKTPOHHBIH //
JlaHb : 371EKTPOHHO-O0MOIMOTEYHAS
cuctema. — URL:
https://e.lanbook.com/book/103417 (nata
oOpamenus: 24.07.2020). — Pexxum
moctyna: JiIsl aBTOPHU3. MOJIb30BaTeNel. 3.
Jlecun, B.B. OcHOBBEI METOIOB
OoNnTUMM3ALMH : yueOHoe nocodue / B.B.
Jlecun, FO.I1. JIucosen. — 4-e uzz., ctep.
— Cankr-IlerepOypr : Jlans, 2016. — 344
c. — ISBN 978-5-8114-1217-4. — TekcrT :
AIIEKTPOHHBIHN // DIEKTPOHHO-
oubnnoreunas cuctema «Jlanpy : [calfT]. —
URL.: https://e.lanbook.com/book/86017
(mata obpamenus: 10.12.2019). — Pexum
TocTyna: Jyisl aBTOPHU3. MOJIb30BaTelNEe. 4.
[losipkoBa, E.B. Mexanuka MaTepuasios U
OCHOBBI KOHCTPYHUPOBAHHUS : yueOHOE
noco6ue / E.B. Tlosipkona, JI.C.
JluapMyxamMeToBa. — 2-¢ u31. — MOCKBa :
®JIMHTA, 2017. — 276 c. — ISBN 978-5-

9765-3385-1. — TekcT : ANeKTPOHHBIH //

20
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DIIEKTPOHHO-OMOIMOTEUHAs CUCTEMA
«JIanby : [caiiT]. — URL:
https://e.lanbook.com/book/97104 (naTta
obpamenus: 10.12.2019). — Pexum
mocTyna: 1Sl aBTOPH3. MOJIb30BaTeNeH. 5.
KoHCIEKT JIeKIHA.

6. Telcymnﬁ KOHTPOJIb YCIIEBACMOCTH, IPOMEKYTOYHASA aTTECTAllUSA

KoHTposb kauecTBa 0cBOEHUs 00pa30BaTeIbHON TPOrpPaMMBbl OCYIIIECTBIISECTCS B
cooTBeTcTBUM C [loN0%keHneM 0 OAITbHO-PEUTUHTOBOM CUCTEME OIEHUBAHUS
pPE3yNbTaTOB YYEOHOMU JAEATEIHLHOCTH 00YYaIOIIUXCSl.

6.1. Kourpouabnbie meponpusitus (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJIA

Hassanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.
oaiut

[opsox HauncaeHus O0anioB

Y uu-
THIBA-
eTCs

B [TA

Texymmit
KOHTPOJIb

KoHTpoibHbIE
BOIIPOCHI K
pazneny 1

100

KOHTpoJIbHBIE BOIIPOCHI K pa3aeny
BKJIIOYAIOT B ce0s 5 BONPOCOB, KaXIbIil
OlLIEHUBAeTCs MakcUMyM B 20 6aiios.
Kpurtepuu olieHHBaHMsI OTBETA Ha BOIPOC:
0 GasioB - HET OTBETA Ha BOIPOC

5 6aI0B - OTBET Ha BOIIPOC J]aH YaCTHYHO,
UMEIOTCS JIOTHYECKHE U (PaKTHUECKUE
OLIMOKHU, OTBET ONUPAETCS TOJIBKO Ha
MaTepHabl JIEKLIUU, OTCYTCTBYET
KPUTHYECKAsl OLICHKA JAHHBIX, HET
PUMEPOB.

10 6an10B - OTBET Ha BOIPOC JaH
MIOJIHOCTBIO, HO €CTh JIOTMYECKHUE WU
(akTHUeCKHE OLINOKHU, OTBET ONUPAETCS
TOJIbKO Ha MaTepUabl JIEKLUU, UMEEeTCs
KpUTUYECKasl OLIEHKA U3BECTHBIM JaHHBIM,
HPUBEICHBI IPUMEPBHI.

15 6anioB - OTBET Ha BOIPOC JaH
MIOJIHOCTBIO, HO €CTh HE3HAYUTEIIbHBIC
HETOYHOCTH, OTBET OMMPAETCS TOJIBKO Ha
PYCCKOSI3BIYHbBIE HCTOYHUKH HH(OPMAIIH,
B TOM YHUCIJIE MaTepUabl JEKIUH, TaHbI
CCBUIKH Ha MCII0JIb30BaHHbIE HCTOYHUKH
nH(OpMaIINY, €CTh KpUTHUYECKAs OLIEHKa
U3BECTHBIX JAHHBIX, IPUBEICHBI IPUMEPBHI.
20 6asuIoB - JaH MCYEPIBIBAIOIINNA OTBET Ha
BONPOC, MHPOPMALIUS B35Ta U3 HECKOJIBKUX
MCTOYHUKOB, B TOM YHCJIE HA HHOCTPAaHHOM
SI3bIKE, IPUBE/ICHBI CCHUIKH HAa HICTOUHUKHU
nH(pOpMaLnY, IpOBEJeHa KpUTHYECKast
OLIEHKA U3BECTHBIX JAHHBIX, IPUBEJICHBI
MPUMEPEI.

3a4CT

Texymmit

KoHTpoibHbIE

100

KoHTpoJibHBIE BOPOCHI K pa3aeny

3a4cT
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KOHTPOJIb

BOIPOCHI K
pazneny 2

BKJIIOYAIOT B ¢€0s1 5 BOMPOCOB, KA IBIN
OLIEHUBAETCs MaKCUMyM B 20 6asuios.
Kpurepun orieHuBaHUs OTBETA HA BOIIPOC:
0 GayIoB - HET OTBETAa HA BOMPOC

5 GajIoB - OTBET HA BOIMPOC JIaH YACTUYHO,
MMEIOTCS JIOTHYECKHE U (DaKTHUECKUe
OIMOKH, OTBET OITUPACTCS TOJIBKO Ha
MaTepuaibl JEKIUH, OTCYTCTBYET
KPUTHUYECKAs OIlCHKA JIaHHBIX, HET
[IPUMEPOB.

10 6ay1oB - OTBET HA BOIIPOC JIaH
[MOJIHOCTBIO, HO €CTh JIOTHYCCKHUE HIIH
(hakTHYeCKre OMMOKH, OTBET OITUPACTCS
TOJIbKO Ha MaTepUaIbl JICKIIUH, UMEECTCS
KPUTHUYECKAs OIEHKA M3BECTHBIM JaHHBIM,
[IPUBEJICHBI IPUMEPHI.

15 GayioB - OTBET Ha BOIIPOC JIaH
[IOJIHOCTBIO, HO €CTh HE3HAUYHMTCILHBIC
HETOYHOCTH, OTBET ONUPACTCS TOJIBKO Ha
PYCCKOSI3bIYHBIC UCTOYHUKH UHPOPMALIUH,
B TOM YHCJIC MaTEPHAIIBI JICKIIUHU, JaHbI
CCBIJIKY Ha MCIIOJb30BaHHBIC HCTOYHUKH
nH(pOpMaIH, €CTh KPUTHIECKAs OI[CHKA
W3BECTHBIX JAaHHBIX, IPUBEACHBI TPUMEPHI.
20 6asuIoB - JaH MCYEPIBIBAIOIINMA OTBET Ha
BOIPOC, MH(POpMAIIKA B35TA U3 HECKOJIBKUX
HMCTOYHHKOB, B TOM YHCJIE HA HHOCTPAHHOM
SI3bIKE, TPUBEJCHBI CCHUIKM HA UCTOUYHUKH
nH(pOopMaIuu, TpoBeIcHa KpUTHISCKAs
OIICHKA M3BECTHBIX JAHHBIX, TPUBEIACHBI
MPUMEPBHI.

Tekymumit
KOHTPOJIb

KonTponbHbIe
BOIPOCHI K
pazneny 3

100

KOHTpoIbHBIE BOIIPOCHI K pa3aeny
BKJIIOYAIOT B c€0s1 5 BOMPOCOB, KaXKIbIN
OIICHUBAeTCs MaKCUMyM B 20 Gaiios.
Kpurtepuu orieHuBaHMs OTBETAa Ha BOIPOC:
0 GanyioB - HET OTBETA HA BOMPOC

5 6aIoB - OTBET Ha BONPOC J]aH YaCTHYHO,
UMEIOTCS JIOTMYEeCKHe U (paKTHUECKUe
OLIMOKHU, OTBET ONMUPAETCS TOJIBKO Ha
MaTepHabl JIEKIIUU, OTCYTCTBYET
KpUTHUYECKasl OI[CHKA JJAHHBIX, HET
PUMEPOB.

10 6anm10B - OTBET Ha BOIIPOC JaH
MIOJIHOCTBIO, HO €CTh JIOTMYECKHUE WUIH
(akTHUeCKHE OLINOKH, OTBET ONUPAETCS
TOJIbKO Ha MaTepUabl JIEKLUU, UMEETCS
KpUTHUYECKAasl OI[CHKA U3BECTHBIM JIaHHBIM,
[IPUBECHBI IIPUMEPBHI.

15 6anoB - OTBET Ha BOIPOC JaH
MOJTHOCTBIO, HO €CTh HE3HAYUTENbHbIE
HETOYHOCTH, OTBET OMHUPAETCS TOJIBKO Ha
PYCCKOSI3BIYHBIC HCTOYHUKHU HUH(OPMAIIUH,

B TOM YUCJIC MAaTCpUaJibl JICKIHUU, JaHbI

3a4CT
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CCBUIKM Ha MCII0JIb30BaHHbBIE HCTOYHHUKH
nH(pOpMAaIINY, €CTh KPUTHYECKAs OLICHKA
W3BECTHBIX JAHHBIX, IPUBEICHBI IPUMEPBHI.

20 6aIoB - 1aH UCUEPIIBIBAIONINI OTBET HA

BOIPOC, MH(OpMAIHs B35ITa U3 HECKOJIBKUX
MCTOYHMKOB, B TOM YHCJIE HA UHOCTPAHHOM
SI3bIKE, IIPUBEICHBI CCBUIKM HA UCTOYHUKHU
nH(pOpMAaIHY, POBEICHA KPUTHYECKAs
OLICHKA U3BECTHBIX JAaHHBIX, IPUBEICHBI
[IPUMEPBHI.

Tekymumii
KOHTPOJIb

Cemunap:
KoHCTpyKTUBHBIN
OOJIMK W3ACIHS:
BIIMSHHUE
TEXHOJIOTHI

100

BrIcTyIuieHHE C TOKIJIaI0OM Ha CEMUHApE -
MakcumyM 40 6asioB.

Bonpocsl k ToknaguukaM - MakcumyM 30
0aIoB

Yyactue B AucKyccuu - MakcumyM 30
0aIoB

TpeGoBaHMsI K BEICTYIUICHHIO:

1. Joxnaza nomkeH ObITh CTPYKTYPUPOBAH.
B nokiaze 10J1KHO ObITh OJTHOCTBIO
[PaCKpBITO OCHOBHOE COJIEP’KAaHUE TEMBI.
JlaHa KpaTkas XxapaKTepUCTHKa
TexHosoruu. [IpuBeaeHs! npumepsl
peanu3anuy TexHoJaoruu. @opMann30BaHbl
TpeOOBaHUS K KOHCTPYKLUU JI€Tale nin
Y3JI0B IOJIy4aeMbIX 110 pacCMaTpUBaeMOM
TexHosoruu. Crenansl BeIBOJBL. Jlokinaz
JIOJPKEH COIPOBOXK/IATHCS MIPE3CHTALIUCH.
Bpems noknana - 5 MUHYT.

2. IIpe3eHTanus K J0KJIaay 10JKHA
HOJIHOCTBIO OTPAXKaTh COAECPKAHUE
NTOKJIaJja, UMETh MIOHSTHYIO CTPYKTYpY,
OBITh aKKypaTHO O0(opmiieHa, 0(hopMIICHHE
HE JIOJKHO 3aTPYIHATH BOCIIPUATHE
nHpopmanuu. B npe3eHTannn J0mKHbI
OBITb CCBHIJIKM HA UCTIOJIb30BaHHbIE
MCTOYHUKU.

3. OTBeTHI Ha BONPOCHI.
[1po10IKUTENBHOCTD payHa BOIIPOCOB U3
ayIuTOpuu - 5 MUHYT. OTBETHI Ha BOIIPOCHI
JTOJKHBI OBITH KPATKUMHU T10 CYIIECTBY, IO
BO3MO>KHOCTH COIIPOBOXKIATHCS
WUTIOCTPUPYIOLIUMH PUMEPAMHU.

[ tpaduble 6amibl 3a BEICTYIUICHUE:

-1 Gann: 3a OTCYTCTBHE YETKOM CTPYKTYpHI
TOKJIaJa, HET BBEJICHUS, HET BBIBOJIOB.

-10 6anoB HE PaCKpPBITO OCHOBHOE
COJIepKaHUE TEMBbI JJOKJIaa.

-5 OasoB: HE 1aHa XapaKTEepPUCTUKA
TEXHOJIOTHH, HE TIPUBEIEHBI TPUMEPHI
pean3aly TEXHOJIOTHH, HE

(hopMann3oBaHbl TPEOOBAHUS K

3a4CT
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KOHCTPYKIIUH JIETaJICH HITH Y3JI0B
MOJIy9aeMbIX IO pacCMaTPUBAEMOMA
TEXHOJIOTHH.

- 1 6amn mpeBbIlIeHO BpeMs T0KIaaa Ha 1-2
MUHYTBHI.

- 2 GaJa MpeBBIIIEHO BpeMs J0KJIa1a Ha 2-
3 MUHYTBI.

- 5 0aJIJI0B IIPEBBIICHO BpEeMs OKJIa1a Ha
OoJiee 4eM 3 MUHYTHI.

- 5 GaJIJIOB OTCYTCTBYET IPE3CHTAIHSA

- 2 Oaya: mMpe3eHTaIus He OTpayKaeT
coJiepKaHue JI0KJIaaa; He UMEET YEeTKOM
CTPYKTYpBI; 0(pOpMIICHHE HE aKKypaTHOE;
odopmIIeHHE 3aTPYAHIET BOCIIPHUITHE
WH(OPMAIINHU; HET CCBUIOK Ha UCTOYHUKH
WH(pOpMAaIIHH.

- 3 Gayi1a - HET OTBETA Ha BOIIPOC

- 2 Gaia: OTBET HE MOMAIAeT B BOIPOC;
OTBET HE M0 CYIIECTBY; OTBET CIIMIIKOM
3aTSHYTBIN (3aHUMAET BCE OTBEIEHHOE Ha
payH]1 BOIIPOCOB BpeMsi);

Bormpocs! k TokIaqyrkaM - 5 0amioB 3a
OJIMH BOIIPOC TI0 CYIIECTBY JOKJIaaa.
Bormpoc MokeT ObITh HE 3aCUMTaH, €CIU HE
OTHOCHUTCS K TEME JOKJIaaa Uin
amneJyTMPyeT K JINYHOCTH JIOKJIaIuuKa.

PayH1 00CYXIEHHSI TPOAOKUTEILHOCTHIO
He Oosiee 5 MUHYT.

Yyactue B 00CYXJIEHUH JTOKIAI0B - 5
0aJJIOB 32 OJTHO BBICKa3aHHOE Pa3BEPHYTOC
MHEHHE 110 COJEP>KaHUI0 BOTIPOCa.

Texymmit
KOHTpPOJIb

[IpakTHueckoe
3agatue 1

1,667

60

MakcUMaIbHOE KOJIMUYECTBO 0AJJIOB 3a
[MOJHOCTBHIO BBIMIOJHEHHOE 3amanue - 60

Kpurepun oriecHUBaHUS PE3YJITATOB
MPAKTHYECKOTO 3aJJaHMUs:

0 GanoB - 3a7aHKE HE BLIIIOIHEHO.
Ecnu 3aganue BBINOJIHEHO, TO OT
MAaKCHMAaJIbHOT'O KOJIMYECTBA OaJIOB
BBIYUTAIOTCS IITpadHbIE OaIbI:

- 20 6aIoB - HE BBHIOJIHEHA
nocTo0paboTKa Pe3ysIbTaTOB
TOIIOJIOTUUYECKOM ONTHMH3AITHHA

- 40 GaIoOB - HE BBHIIOJIHEHA
TOITOJIOTHYECKAsT ONITHUMU3AIUS U
moctoOpaboTKa e€ pe3yabTaToB.

- 2 Gaya 3a KakJ10€ OTCTYIUICHUE OT
3a/laHHOM B 3a/IaHUU TEOMETPUU B
ncxogaou 3D Momenn.

- 2 6ama 3a K&Kyl OTCTYIUICHHE OT

HCXOJHBIX JaHHBIX IMPU ITOCTAHOBKEC 3a1a4Nn

3a4CT
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TOIIOJIOTMYECKOM ONTUMU3AIIH.

- 2 6amia 3a HEKOPPEKTHO 3a1aHHbBIE
KPUTEPUU TOMOJIOTHYECKON ONTUMHU3AIUN
- 2 6amia 3a HEKOPPEKTHO 3a1aHHbBIE
OTPaHUYCHUS MPU BBIMOJHEHUN
TOIIOJIOTUUECKOM OITUMHU3AIINH.

Texymmit
KOHTPOJIb

[IpaxkTrueckue
3aHATHA 110 KypCy

1,667

60

MakcuMaIbHOE KOJIMYECTBO 0AJLIOB 3a
[IOJIHOCTBIO BBIIIOJIHEHHOE 3a1adue - 60

Kpurepuu orieHuBaHUsI pe3yIbTaTOB
MPAKTUIECKOTO 3a/IaHUS:

(0 6ayIoB - 3a/JaHUE HE BHIITOJIHECHO.
Eciu 3amanne BeIIOJIHEHO, TO OT
MaKCHMAaJIbHOTO KOJIMYeCTBa OaJJIOB
BBEIYUTAIOTCS MITPAdHBIC OAIITBL:

- 20 6auIoB - HE BBHIIOJIHCHA
MOCTOOpabOTKa Pe3yabTaTOB
TOITOJIOTHYECKON ONTUMH3ALNH

- 40 GayIOB - HE BBHINIOJIHEHA
TOITOJIOTHYECKAsT ONITUMHU3AIUS U
nocToOpaboTka €€ pe3ynbTaToB.

- 2 Gaia 3a KakKJ0€ OTCTYIIEHHE OT
3aIaHHOM B 3a/1aHUU T€OMETPUU B
ncxondou 3D mopenu.

- 2 Oaju1a 3a KKyl OTCTYIUIEHHE OT
HCXOJIHBIX JJAHHBIX MPH TTOCTAHOBKE 3aJ1a4M
TOIOJIOTMYECKOM ONTHMHU3AINH.

- 2 bayia 3a HEKOPPEKTHO 3aJJaHHbIC
KPUTEPUHU TOIOJIOTHYECKON ONTUMH3AIUU
- 2 bayia 3a HEKOPPEKTHO 3aJJaHHbIC
OTPaHUYCHUS TIPU BHITIOJTHCHUN
TOTIOJIOTHYECKOM ONTUMHU3AITIH.

3a4CT

Tekymumi
KOHTPOJIb

CemecTpoBoe
3aJjaHne

100

MaxkcumaabHOe KOJTMYECTBO OaJIoB 3a
paboty 100 6anI0B BEICTABISAETCS, €CIIH
TBEPJOTENbHAsI MOJIEb BHIIIOJHEHA BEPHO
1 IOJTHOCTBIO COOTBETCTBYET 3a/IaHUIO,
NpOBENEHHBIE UCCIIEIOBAHNS IPOUHOCTHBIX
1 DKCIUTyaTallMOHHBIX TapaMeTPOB U3JIETHs
COOTHOCSITCA C pealIbHOW CXEMOM
Harpy»XeHUsI KOHCTPYKIIUHU U
COIIPOBOYKACHBI AHAJIM30M PE3YJIbTATOB,
[peJI0’KEHHAs! ONITUMU3UPOBAHHAS
KOHCTPYKLUSI UMEET MOTEHLUAIbHYIO
BO3MOYKHOCTb U3rOTOBJIEHUSI METO/IaMU
aJTUTUBHBIX TEXHOJIOTHH.

Eciu xotst ObI 0HO 13
BBIILICTIEPEUNCIIEHHBIX TPeOOBaHUN He
BBITIOJTHEHO, CTYAEHT MOJIy4aeT
«urpadHbie AT

I tpadubie 6amibl: OTKIOHEHHE (HOPMBI
WM TEOMETPHUH U3JIENINs OT 3aAaHus: -1
Oasu1, pa3Mepsl He BbIIEpKaHbl: -1 Gain,
MaTepuai BBIOpaH HEBEPHO WJIM HE yKa3aH:

3a4CT
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-1 Gam, 3aanue caaHo HE B CPOK: -1 Oai,
MOJIENIb HEJb3sI B JalibHEHIIIeM
WCTIOJIB30BATH JUIS IPOU3BOICTBA
METOJaMHU aJTUTUBHBIX TEXHOJOTHA: -2
Oaia, HaJIO)KEHHBIE COTIPSKEHUS
[IOBEPXHOCTEH JIeTael OrpaHu4YUBaIOT
HEOOXOAMMYIO CBOOOTY IBHKYIITUXCS
HJIEMEHTOB: -2 Oaia 3a KaKAylo OmIHOKY,
[pa3Mepbl CONPSraeMbIX MOBEPXHOCTEN
netaneil He COOTBETCTBYIOT JIPYT APYTY: -5
0aiIoB, MpoIecC ONTUMHU3AINT
KOHCTPYKIIUU BBI3BIBAET BOIPOCHI: -5
0asioB.

bonycHble Oamnbl: Caenanbl TpeaioKeHHs
110 ONTHMH3AINN KOHCTPYKIIH U3CITHS
WJIM TEXHOJIOTHH MPOU3BOJICTBA: +3 Oana
3a CyIIECTBEHHOE MJIM MHHOBAITMOHHOE
peaaoxkeHue, +2 6amia 3a 000CHOBaHHOE
HpeI0KEeHHE IO ONTHMHU3AIINH.

10

IIpome-
JKyTOYHAast
aTTecTanus

3auér

100

3ayeT NpOBOIUTCS B MUCbMEHHOH (hopme. B
OuieTe COAEPKUTCS 2 TEOPETUUECKUX
BOIIPOCA U MIPAKTUYECKOE 3a/1aHUE.

Bpewms Ha moarotoBky orseta 120 MUHYT.
3a OTBET Ha KaX/Iblii TECOPETUYECKUIA
BOIIPOC - MakcuMyM 20 GaiioB.

3a nmpakTu4eckoe 3aganue - 60 6amios.

Kputepuu olleHUBaHMs OTBETOB Ha
TEOPETUYECKHE BOIIPOCHI:

0 GasIoB - HET OTBETA HA BOIPOC

5 6aI0B - OTBET Ha BOIIPOC J]aH YaCTHYHO,
UMEIOTCS JIOTUYECKHE U (aKTHUECKUEe
OLIMOKH, OTBET ONMUPAETCS TOJIBKO Ha
MaTepHabl JIEKIIUU, OTCYTCTBYET
KpUTHYECKas OLIEHKA JaHHbBIX, HET
IPUMEPOB.

10 6an10B - OTBET Ha BOIPOC JaH
MIOJIHOCTBIO, HO €CTh JIOTMYECKHUE WUIH
(hakTHUeCKue OINOKHU, OTBET ONUPAETCS
TOJIbKO Ha MaTepUabl JIEKLUU, UMEEeTCs
KpUTUYECKasl OLIEHKA U3BECTHBIM JaHHBIM,
HPUBEACHBI IPUMEPBHI.

15 6anoB - OTBET Ha BOIIPOC JaH
MIOJIHOCTBIO, HO €CTh HE3HAYUTEIIbHBIC
HETOYHOCTH, OTBET OMMPAETCS TOJIBKO Ha
PYCCKOSI3BIYHBIC HCTOYHUKHU HUH(OpPMAIIUH,
B TOM YHCJI€ MaTepUabl JEKIUH, TaHbI
CCBUIKH Ha MCII0JIb30BaHHbIE HCTOYHUKH
nH(pOpMaIUY, €CTh KpUTHYECKas OLIEHKa
M3BECTHBIX JJAHHBIX, IPUBEICHBI IIPUMEPBHI.
20 6asyuIoB - AaH MCUEPIBIBAIOIINA OTBET Ha
BONPOC, MHPOPMALIUS B35Ta U3 HECKOJIBKUX
MCTOYHUKOB, B TOM YHCJIE HA THOCTPAaHHOM

3a4CT
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A3BIKE, IPUBEACHBI CCHUIKU HA UCTOYHUKHU
nH(pOpMaINH, IPOBECHA KPUTHYECKAs
OLICHKA U3BECTHBIX JaHHBIX, IPUBEACHBI
[IPUMEPBHI.

Kpurtepuu orieHUBaHUS PE3YJIHTATOB
MPAKTHUYECKOTO 3aJJaHHUsI:

0 GayIoB - 3ajaHUE HE BHITIOTHEHO.
Ecnu 3aganue BBIIIOJIIHEHO, TO OT
MaKCHUMaJIbHOTO KOJMYECTBa 0AJIOB
BBIYMTAIOTCS IITpadHbIC OaUTbL:

- 20 GayIoB - HE BBIITOJIHEHA
nocToOpaboTKa pe3yIbTaTOB
TOIOJIOTMYECKON ONTUMU3ALINHU

- 40 GansoB - HE BBIIIOJIHEHA
TOTIOJIOTUYECKAsi ONTUMH3AIUS 1
nocToOpaboTka €€ pe3ynbTaToB.

- 2 Oaya 3a KaX10e OTCTYIICHHE OT
3a/laHHOM B 3a/laHUU TE€OMETPUU B
ucxonnou 3D monenu.

- 2 6aia 3a K&Kyl OTCTYIUICHHE OT
WCXOHBIX JTAHHBIX IPHU TIOCTAHOBKE 337291
TOMOJIOTHYECKON ONTUMHU3ALINU.

- 2 bayia 3a HEKOPPEKTHO 3aJaHHbIE
KPUTEPUHU TOIMOJIOTUYECKON ONTUMHU3AIUU
- 2 bayia 3a HEKOPPEKTHO 3aJJaHHbIE
OTpaHUYEHUS TPU BHIMOIHEHUN
TOTIOJIOTUYECKON ONTUMHU3AIINH.

6.2. Ilpouenypa npoBeeHus1, KPpUTEPUU OLlEHUBAHMSI

Bun
MIPOMEXKYTOUHOU IIpouenypa nposeaeHus
aTTecTalluu

Kpurepun
OLICHUBAHUS

[TpomexxyTouHas aTTecTalus Mo Kypcy IpOBOJIUTCS B TPEThEM
cemecTpe B Bue 3auéta. K 3auéry 1onyckarTcsi CTyIE€HTHI,
BBITIOJIHUBIITNE HEOOXOIMMBIE TEKYIIHE padOTHI IO KypCy U

MOJTYYUBIITHE CYMMapPHYIO OIIEHKY CBbIIIe 60 6amioB 1Mo uroram eé
BBITIOJTHEHUS. 3a4€T TIPOBOJUTCS B BUJIC PEIICHUS 3aJaHUs,
KOTOpOE MPEACTaBIsET cCOO0N MPAKTHUECKYIO 33a71a9y 110
MPOEKTUPOBAHUIO, UCCIICIOBAHUIO U ONITUMM3AIINN U3ICTTHS.
Kaxxnomy ctyneHTy BeIIagTcst OUiIeT, CoepsKalliil 5CKU3 U3enus

Y 3a/1aHne u3 Tpéx 6J10koB BormpocoB. Heobxoamumo B cooTBeTcTBHM C
3auer CIIPOEKTUPOBATh TBEPAOTENBHYIO MOJIEb U3/I€Us, IPOBECTH €ro |mi. 2.5, 2.6
MCCJIEIOBAHKE HA POYHOCTh U PabOTHI MO ONTUMHU3AINH [Tonoxxenus
KOHCTPYKIUU C LENbI0 CHUKEHUS €€ MACChl MJIA CO3/IaHUs
paBHONpOYHOM KOHCTpYKIMH. Ha pemenne 3anaun otBoautces 120
MUHYT. [Io uTOram pemieHus cocTaBisieTcsi OTUYET, B KOTOPOM
OTPaXKAIOTCSI Pe3yIbTaThl MPOBEAEHHON PaOOTHI U
ocymiecTBisieTcs 3ammura padboTsl. Onenka "3auteHo"
BBICTABJISIETCSI, €CJTM TBEPAOTEIbHAS MOJIEIb BBHITTOJIHEHA BEPHO U
COOTBETCTBYET 33JIaHUI0, TPOBEAEHHBIEC UCCIIETOBAHUS
MPOYHOCTHBIX U AKCILTYyaTalIMOHHBIX TAPAMETPOB U3IEITHS
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COOTHOCSITCS C pEAJIbHOM CXeMOM Harpy»KE€HHsl KOHCTPYKIIUH,
MPEeAJIOKEHHBIN BapHAHT ONTUMU3AIUN KOHCTPYKIIUS PEIIaeT
ITOCTABJIEHHBIE 33a4H, & CTYJICHT B IIPOLIECCE 3ALIUThI, OTBEYAs Ha
BOIIPOCHI IO MTPOBEAEHHON paboTe, IEMOHCTPUPYET BIaJlCHHE
OCHOBHBIMH MOHATHUSIMU U BOIPOCAMU Kypca U OCBOCHHE
KOMITETEHIIHH, KOTOPBIC JTOJKHBI OBITH CPOPMUPOBAHBI [10 HTOTAM
ocBOeHUS quciuIInHbl. OrieHka "He 3a4TeHO" BBICTABIISCTCA,
ecyi OBl BBIIICTIEPEUNCIICHHBIE TPEOOBAHNUS HE BBIMOTHCHEI.
OneHka «3au4TeHO» 03HAYaeT YCIEIIHOE OCBOCHUE AUCIUIUIMHBI.
O1eHKa «He 3a4TE€HO» 03HA4YaeT HEeYAOBJIETBOPUTEIHLHOE OCBOCHUE
JUCLUTIIIUHBL.

6.3. OeHOYHBbIE MATEPHUAJIBI

K p 5 Ne KM
OMIIETEHLIUU €3yJIbTaThl 00y4EHHUs
31416{7(8(10
3HaeT: METO/Ibl UCIOJIb30BaHUSA MH(OPMALMK JUI HOATOTOBKU U
OIIK-4 IIPUHATUS PELICHUM B HAYYHBIX UCCIEJOBAHUAX U B IPAKTUYECKON + +|+
TEXHUUYECKOM eATEIbHOCTH
YMeeT: caMOCTOSITENIbHO UCKaTh, aHAJIM3UPOBATh U OTOMPATh
OIIK-4 HEe00X0IUMYI0 HH(OpMaIIHIO, OPraHu30BbIBaTh, IPEOOPA30BHIBATH, ++ ++
COXPAaHATh U NIEPEIaBaTh €€
MMeeT NpakTUYECKUI OIBIT: PUHATHUS PELICHU 110 ONITUMU3ALUN
OIIK-4 P y P P 8 |+
RIIEMEHTOB KOHCTPYKLIMH

CDOHI[BI OLCHOYHBIX CPCACTB 110 KaAXKXJIOMY KOHTPOJIbBHOMY MCPOIIPHUATHIO

HaxoOsATCs B ITPUITIOKCHUSX.

7. YueOHO-MeTOAUYECKOe U HHPOPMALIMOHHOE o0ecneuyeHre JUCHUILINHbI

IleuaTHast yueOHO-MeTOAUYECKAS TOKYMEHTAIIUSA
a) OCHOGHAs Iumepamypa.:

1. Jynaes, I1. ®. KonctpyupoBaHue y370B u geTajieil MmamuH [ TekcT]
y4e0. mocobue s TexH. cnenuanbaocted By30B [1. @. Jlynaes, O. I1. Jlenukos. -
6-e u3nm., ucnp. - M.: Beicmras mikoma, 2000. - 446,[1] c. .
2. Opmnos, I1. . OcuoBsl koHCTpynpoBanus [Texcr] Ku. 1 B 2 ku. 1. U.
Opios ; mox pex. I1. H. Yuaesa. - 3-¢ u3z., ucrp. - M.: Mammunoctpoenue, 1988. -

559 c.

VYuyaesa. - 3-e u3., uctp. - M.: Mammnoctpoenue, 1988. - 542 c. u.

cTep. -

niI.

3. Opmnos, I1. Y. OcuoBsl koHcTpyupoBanus Ku. 2 [lox pen. I1. H.

4. bacos, K. A. ANSYS [Tekcr] cripaB. nonb3oBarens K. A. bacos. - 2-¢
u3a., crep. - M.: IMK-IIpecc, 2012. - 639 c. un.
5.  Kamnyn, A. b. Ansys B pykax unxkenepa [ Tekct] mpakrt. pyk. A. b.
Kamnyn, E. M. Mopo3zos, M. A. Ondepoesa ; npeauci. A. C. lllaackoro. - U3xa.

M.: URSS : JIMBPOKOM, 2014. - 269 c. nu.

0) OonoHumenvHas aumepamypa:

He npenycmorpena
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8) omeyecmeaeHHble U 3apyOedCcHble HCYPHALbL N0 OUCYUNIUHe, UMerowuecs 8 bubauomexe:

1. 1) COopka B MalIMHOCTPOEHUH, MPUOOPOCTPOCHUH ,HAYY.-TEXH. U
pOU3B. KypH. ,3a-B0 "MammHoctpoeHue"

2. 2) Computer Design ,nay4.-texH. xxypH. Littleton, MA ,Penn Well
,1993-

3. 3) Computer Aided Design ,umayu.-texH. xyps. Guildford ,IPC science
and technology press ,1989-

4.  4) MammHOCTpOUTEND ,exKeMec. Hayd.-TeXH. KypH. ,000 "Hayu.-
TexHud. npeanpusitue "Burpax-Ilentp"; M. ,1936-

5. 5) BectHuk MOCKOBCKOIO rocyapCTBEHHOIO TEXHUYECKOTO
yHuBepcuteta. Cepusi: MammHoctpoeHue ,Hayd.-TeopeT. 1 NpUKIL. )KypH.
mupoKoro npoduiis ,Mock. roc. TexH. yH-T uMm. H. 3. baymana; M. ,U3narenscTBo
MI'TY um. H. O. baymana ,1991-

6. 6) MammHOCTpOCHHE U WH)KEHEPHOE 00pa30BaHUE ,HAYY.-TEXH. KYPH.:
0+ ,Un-Tt mammnoBenenus um. A. A. biaronpasosa Poc. akan. Hayk, Mock. roc.
UHayCTp. YH-T; M. ,2008-

7. 7) PedepatuHblii )xypHai. MalmmHOCTPOUTENbHBIE MaTEPHAIIHI,
KOHCTPYKIIMM U pacueT JieTajieid Mamud. ['uaponpuson. 48. ,0Ta. BeII. ,Poc. aka.
HayK, Beepoc. uH-T Hayu. u TexH. uadopm. (BUHUTHU); M. BUHUTU ,1964-

2) Memoouyeckue YKazaHus 0as CmyO0eHmo8 no 0C80EHUN0 OUCYUNTIUHBL.
1. Ilypos, 1. A. TBepaOTENBEHOE MOJIETUPOBAHKUE C UCIIOIB30BAHUEM
nporpammbl Solidworks yue6. metoa. mocooue U. A. Illypos ; FOx.-Ypaiu. roc. yH-
T; OYpI'Y. - Yensabunck: U3narensctBo OYpI'Y, 2007. - 27, [2] ¢. u.
2. VIBano B.A. Tomonornyeckasi ONTUMHU3AIIHS JIEMEHTOB
KOHCTpYKUMi. MeTtoauueckue ykazanus / B.A. - Yensounck: U3narenscTBo
HOVYpl'Y, 2021. - 35 c.

U3 HUX: yuebHOo-Memoouueckoe obecnedeHue camocmosmenbHol pabomol CMmyoOeHma.:
1. Ilypos, 1. A. TBepaoTenbHOE MOJICTUPOBAHKE C UCIIOIH30BAHUEM
nporpaMmbl Solidworks yue6. meto. mocodue 1. A. llypos ; FOx.-Ypai. roc. yH-
T; OYpI'Y. - Uensabunck: M3narensctBo OYpI'Y, 2007. - 27, [2] ¢. u.
2. HBanoB B.A. Tononornueckast onTHMH3AIUs JIEMEHTOB
KOHCTPYKITMI. MeToauveckue yKka3aHusi K OCBOCHHUIO AUCIHIINHEI / B.A. -
Yensounck: UzmarensctBo FOYpI'Y, 2021. - 31 c.

DJIeKTPOHHAS Y4eOHO-MeTOoAuYecKas JOKYMeHTAIUS

Haunmenosanu
No Bz © pecypea b bubnmnorpaduueckoe onucanue
TUTEPATyphl | AMEKTPOHHOU
dbopme
DieKTpoHHO- [['He3aumnoB, C. I'. MoaenupoBaHue ONTUMAIbHON TOMOJIOTUU JeTaien
OcHoBHAs O6ubnmuoreyHa |ycTpoiicTB : Mmeroandeckue ykazauus / C. I'. 'ne3nninoB. — Mockaa :
1 ST CHCTeMa MI'TY um. H.D. baymana, 2017. — 52 c¢. — ISBN 978-5-7038-4821-
nmuTepaTtypa ] . )
u3narenbcTBa 0. — TekcT : aneKTpoHHbIN // JIaHb @ 31eKTpOHHO-0MOIHoTe HAas
Jlanb cucrema. — URL: https://e.lanbook.com/book/103417 (nata

19



obpamenust: 24.07.2020). — Pexum goctyna: it aBTOPHU3.
[0JIb30BaTENEN.

Jlecun, B.B. OcHOBBI METO/IOB ONITUMU3AIINY : yueOHOE TTocobue /

:glfgﬁig?ﬁ:{;é B.B. Jlecun, 1O.I1. JIucoseu. — 4-e u3x., crep. — Cankr-IleTepOypr :
OcHOBHas . cHcTeMa Jlanb, 2016. — 344 ¢. — ISBN 978-5-8114-1217-4. — TekcrT :
nmuTepatypa 3 IATENBCTBA AIIEKTPOHHBIHN // DIEKTpOHHO-O0MOIMoTEeYHas cucteMa «Jlaub :
Mo [caiiT]. — URL: https://e.lanbook.com/book/86017 (mara obparmienus:
10.12.2019). — Pexxum gocTyIa: Ijisl aBTOPHU3. MOJIb30BaTEIIEH.
[Tospkona, E.B. Mexanuka maTepuaaoB U OCHOBbI KOHCTPYUPOBAHUS
OeKTpoHHO- |: yueOHOe mocobue / E.B. [TosipkoBa, JI.C. lunpMyxameroBa. — 2-€
NononuutenbHa onobamoreyna [u3a. — Mocksa : DJIMHTA, 2017. — 276 ¢. — ISBN 978-5-9765-
4 mireparypa ST CUCTeMa 3385-1. — TekcT : ANEeKTPOHHBIN // DIEKTPOHHO-ONOINOTeUHAS
u3narenabcTBa |cucrema «Jlanby : [caiit]. — URL: https://e.lanbook.com/book/97104
Jlanb (mata obpamenus: 10.12.2019). — Pexum noctyna: ajst aBTOPU3.
0JIb30BaTENEH.
PanByn, b. 3D-neuats. [IpakTHyeckoe pykoBOJCTBO : PYKOBOJCTBO /
OnektpoHHO- |b. Paasyn, ®@. Hlodep, b. I'appaT ; mepeBox ¢ anrnuiickoro M. A.
N — oubmmoteyna |Paiitmana.. — Mocksa : JIMK Ilpecc, 2020. — 220 c. — ISBN 978-
4 mirepatypa ST CUCTeMa 5-97060-738-1. — TekcT : 3neKTpoHHBIH // JIaHb : 3JIEKTPOHHO-
u3nareiapCcTBa [onbnuoreunas cucrema. — URL: https://e.lanbook.com/book/140567
Jlanb (nata obpamenus: 07.10.2021). — Pexum octyna: ajs aBTOpU3.
[10JIb30BaTENEN.
Bacuibes, b. E. Uucniennoe MoienupoBanue 3aad JUHAMHUKHA U
DNIEKTPOHHO- [[TPOYHOCTH JIeTaleH ra30TypOMHHBIX YCTAHOBOK M JIBUTATENEH :
NononuuTenbHa 6ubnuoreyna |yueOHoe nocodue / b. E. BacunbeB. — MockBa : MI'TY um.
4 mirepatypa ST CUCTeMa baymana, 2018. — 174 ¢. — ISBN 978-5-7038-4954-5. — Tekcr :
W3/1aTeNIbCTBA |PJEKTPOHHBIN // JIaHb : 31eKTpoHHO-0MOmMoTeyHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/172870 (mata oopamenus: 07.10.2021).

— Pexum AO0CTYIIa: U1 aBTOPU3. MOJIb30BaTeNeH.

JlonmoTHUTEIbHA
s TUTEpaTypa

ScienceDirect

Martin Leary Design for Additive Manufacturing. 6 - Topology
optimization for AM. - Elsevier, 2020. - pp.165-202,
https://doi.org/10.1016/B978-0-12-816721-2.00006-3

https://www.sciencedirect.com/science/article/pii/B978012816721200
0063

JlonmoTHUTEIbHA
s TUTEpaTypa

ScienceDirect

Grégoire Allaire, Charles Dapogny, Frangois Jouve, Chapter 1 - Shape
and topology optimization // Handbook of Numerical Analysis. -
Elsevier, 2021. - Volume 22, pp. 1-132.
https://doi.org/10.1016/bs.hna.2020.10.004.
https://www.sciencedirect.com/science/article/abs/pii/S157086592030
0181

[loipknkos, B. I1. TexHOIOrMM HayKOEMKHX MalIMHOCTPOUTEIBHBIX

JJEKTPOHHO- [MPOU3BOJCTB : yueOHoe nmocodue / B. I1. JlomkukoB. — 2-e u3., crep.
oubmmoreuna |— Cankrt-IlerepOypr : Jlans, 2021. — 304 ¢. — ISBN 978-5-8114-

JlomoHUTENbHA N

- irepatvpa | CHCTEMA 2393-4. — Tekcr : 2nekTpoHHBIH // JIaHb : 37€KTPOHHO-

patyp u3nareiapcTBa [onbnmmoreunas cucrema. — URL: https://e.lanbook.com/book/168969
Jlanb (mata obpamenus: 08.10.2021). — Pexum moctymna: Ais aBTOPHU3.
OJI30BaTENEH.

OnekTpoHHO- [['mHH, D. Y. CnenuaibHble TEXHOJIOTUH JIUThS : ydyeOHoe nmocodue / 3.

Nononmurensha oubmuoreuna |Y. ['mau, A. M. 3apy6un, B. A. PeiOkun. — Mocksa : MI'TY um.
s crcTeMa baymana, 2010. — 367 ¢. — ISBN 978-5-7038-3383-4. — Tekcr :

s IUTEpaTypa . ) .
U37aTeIbCTBA [PIEKTPOHHBIH // JIaHb : 37eKTpOHHO-OMbIoTeuHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/106438 (mara obpamenus: 08.10.2021).
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— Pexxum gocrtyna: 11 aBTOpu3. MOJIb30BaTENIEH.
O6opynoBaHie U OCHOBBI TEXHOJIOTUU CBAPKU METAJUIOB IUIaBIIEHUEM
SekTbomo- |1 AABICHIEM ! yueOHoe nocodue st By30B / I'. I'. Uepnsimios, J{. M.
P [Tamwn, B. U. T'upm [u gp.] ; mox penakuueii I'. I'. Uepnsbimosa, /1.
OubImoTeyHa
1 |domonuutenbHa . cHcTeMa M. Illamuna. — 3-e uza., crep. — Cankr-IlerepOypr : Jlans, 2021.
0 |1 muTepaTypa — 464 ¢. — ISBN 978-5-8114-6853-9. — TekcT : 311eKTpOHHBII //
W3/1aTEIbCTBA .
Mo Jlanb : aneKkTpoHHO-OnbnuoTeunas cucrema. — URL:
https://e.lanbook.com/book/152649 (nara obpamenus: 10.10.2021).
— PexxuM gocTyma: s aBTOpuU3. MOJIb30BATEIICH.
JlazepHble aITUTUBHBIC TEXHOJIOTHH B MATMHOCTPOSHUH : Y4eOHOE
DneKTpoHHO- (mocobwue / A. I'. I'puropssun, W. H. [lluranos, A. . Muctopos, P. C.
1 |Tononmurensua oubmuoredyna |[IperbskoB ; moxa penakmueid A. I'. I'puropesaiia. — Mocksa : MI'TY
s cucTeMa uM. baymana, 2018. — 278 ¢. — ISBN 978-5-7038-4976-7. — Tekct
1 |a nureparypa ) . )
W37aTEIbCTBA |: 3JCKTPOHHBIH // JIaHb : 371€KTPOHHO-OMOIHOTEYHAs CUCTEMA. —
Jlanb URL: https://e.lanbook.com/book/172807 (nara obparieHus:
10.10.2021). — Pexwum pocTyra: sl aBTOPHU3. TOJIb30BaTEIICH.
D LEKTDOHEO- O0paboTka MeTaioB naBieHueM : yueOnuk / b. A. Pomannes, A. B.
p ['onuapyk, H. M. BaBunkun, C. B. CamyceB. — Mocksa : MUCHUC,
OnbIMoTeYHa @
1 |domnomHuTenbpHa . creTeMa 2008. — 960 c. — Tekcr : 2yIeKTpOHHBIH // JIaHb : 3IEKTPOHHO-
2 | nurepaTypa oubnmoreunas cucrema. — URL.: https://e.lanbook.com/book/117037
W3/1aTeIbCTBA
Mo (mara obpamenus: 10.10.2021). — Pexxum goctyma: st aBTOpU3.
[MOJIb30BaTEIIECH.
Cocenymikus, E. H. IIporpeccuBHbie mporiecchl 00eMHOIM
DJIEKTPOHHO- ] )
60Ty |YTAMIOBKH : monorpadwus / E. H. Cocenymkua. — Mockasa :
1 |domomHuTenpHa o cncTeMa Marmmmnoctpoenue, 2011. — 480 ¢. — ISBN 5-217-03346-0. —
3 |a nmureparypa I TexcT : aneKkTpoHHbIH // JIaHb : 37EKTPOHHO-OMOIMOTEYHAs CHCTEMA.
A — URL.: https://e.lanbook.com/book/3318 (nara oOpamieHus:
Jlanb 5
10.10.2021). — Pexxum gocTyna: Ajsi aBTOPH3. TOJIb30BaTEICH.

Hepequb HCIIOJIB3YyCMOI'O IIPOTIrPaMMHOI'O oOecrecueHus:

N =

Microsoft-Office(6eccpouno)
Dassault Systémes-SolidWorks Education Edition 500 CAMPUS(6eccpouno)
ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,

CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,

RedHawk)(6eccpouno)
-Creo Academic(6eccpouHo)

[Tepedyenn ucnonb3yeMbIX MPohecCHOHANBHBIX 0a3 TaHHBIX U UHPOPMAIIMOHHBIX
CIIPaBOYHBIX CUCTEM:

1. -Uudopmarmonnsie pecypcst DUTTC(6eccpouno)

8. MarepuajbHO-TEXHUYECKOE o0ecrnevyeHue I CIUTITHHbI

OcHoBHOE 000pyI0BaHNE, CTEHIBI, MAKETHI, KOMITBIOTEPHAS TEXHUKA,
MIpPeIyCTaHOBJICHHOE MPOTrpaMMHOe 00ecledeHrne, UCTIONb3YeMOe IS

Pa3JINYHBIX BUAOB 3aHATHHA

Bun 3angaruit No ay.
Kontpo
caMOCTI:);I;eJ;EHoﬁ 339
(JL.x.)
paboTHI

MynLTHMCI[HfIHBIfI MOHHUTOP, NTEPCOHAIBHBIC KOMIIBIOTCPHI C
YCTAaHOBJICHHBIM ITPOTrpaMMHBIM 06ecnequI/IeM,
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[IpakTueckue 3aHATUA

339

MyabTUMEAMNHHBIA MOHUTOP, IEPCOHATBHBIE KOMITBIOTEPHI C

Y CEMHMHApBI (JI.x.) |ycTaHOBIEHHBIM IPOTPAMMHBIM OOECIIEYCHHEM,
337 N
Jlexnuu (1.x.) [IpoekTtop, [IK ¢ qocTynom Kk UHTEPHET, MYJIbTUMEIUMUHBII MOHUTOP
3aver,mud 3auer 339  |MynbTUMEIUIHBIA MOHUTOP, IEPCOHAIBHBIE KOMITBIOTEPHI C
o (JI.x.) |ycTaHOBIEHHBIM IPOTPAMMHBIM OOECTICYCHHEM,
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MNPUJIOXEHMUE 1.
KoHTposibHBIE BOITPOCH! K pa3/ienam TUCIUILUTAHBI

Pazmen 1
1. OcHOBHBIE TOAXOABI K pa3paboTKe KOHCTPYKIWU wm3Aenus. llemu wum 3amaum  mporiecca
KOHCTPYHPOBaHHSI.
2. OcHoBHBIE (PAaKTOPBI, OMPENENAIONINE KOHCTPYKTHUBHBIN 00JIMK n3nenus. OCHOBHBIC HANPaBIICHUS
COBEPIIIEHCTBOBAHUS KOHCTPYKIIUH JCTAJICH U Y3JI0B MPOMBIILICHHOTO 000PYy/I0BaHHUS.
3. WNuxeHepHble pacueThl MPU  ONPEICICHHM KOHCTPYKTHBHOTO OOJNHMKa JeTalied W y3JIOB
MIPOMBIIIIICHHOTO 000pyAoBaHus. OCHOBHBIE pacUETHBIC 3aBUCUMOCTH.
4. HepeqnanTe OCHOBHBIC TCXHOJIOTHUU HU3TOTOBJIICHUSA neTaﬂeﬁ 148 y3JIOB HpOMBIIJ_UIeHHOFO

o0opynoBaHusl. YKaXHUT€ KIIOYEBble OCOOCHHOCTHM KOHCTPYKIMH JeTalneil Hu  Y3JO0B CXOXEro
(YHKIIMOHATFHOTO Ha3HAYEHUS, H3TOTOBJICHHBIX Pa3IMYHBIMU CIIOCOOAMH.

S. Lenu n 3a1auu ONTUMHU3ALUU KOHCTPYKIIMH U31EIUM, KPUTEPUHA ONITUMH3ALINH.
Pazmen 2

1. Tononoruueckast ontumuzanus. [Ipeamernas o6nacts. Lenu u 3agaun.

2. Ilepeuncnure OCHOBHBIE METOMBI U IPOBEINUTE UX CPABHUTEIIBHYIO OLICHKY.

3. Metoxast ESO/BESO: maremaTtnueckast popMynnpoBka, 0COOCHHOCTH peai3aliy, OrpaHHICHHS.

4. Mertoas! Level-Set: maremaruueckast GopMyaupoBKa, OCOOCHHOCTH peaiu3aluu, OrpaHuueHHs.

5. Mertoasr SIMP: maremarnueckast popMynnpoBKa, OCOOCHHOCTH pean3aliy, OrpaHHYCHHS.
Paznen 3

1. OcHOBHBIE NpOrpaMMHBIE pEUICHMs] JUIsl  TOMNOJOTMYECKOHW  ONTHMHU3ALMUA  DIIEMEHTOB

KOHCTpyKUUN. CpaBHUTENbHAS OLICHKA.

2. ITopsiiok NOArOTOBKU UCXOHON MoJenu. TpeGoBaHus K UICXOTHON MOJEIIH.

3. [TocranoBka 3a1auu TonoJorudecko onTuMu3aui. OCHOBHBIE STAIIbI.

4. IToctoOpaboTka pe3ynbTaToB TOMOJIOTHYECKOi onTuMu3anuu. Lenu u 3axaun.

5. [Ipumeps! pelieHus: 3ajad TOMOJIOIMUYECKON ONTHUMH3auuu (MCXoaHast (pOpMyIMpOBKa, METOMBI,

MIPOrpaMMHBIE MIPOIYKThI, YDOBEHb PE3YJIbTATA).
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IMPUJIOXEHMUE 2
Tewmbl moknanoB Ha cemuHap: «KOHCTPYKTUBHBIN OOJIMK U3IEITHN: BIUSHUE TEXHOIOTHI

1. CyOctpaktuBHble TexHONoruu. OOpaboTka pe3anueM. TokapHoe TodeHue. TpeOoBaHHMS K
KOHCTPYKLUU JETAJICH.

2. CyOcrpakTuBHble TexHoioruu. O0padoTka pezanuem. dpesepoBanue. TpeboBaHUs K KOHCTPYKIUU
JETaJIECH.

3. CyOcrtpaktuBHble TexHOJoruu. OOpaboTka pe3zanremM. OOpaboTKa OCEBBIM HHCTPYMEHTOM.
TpeboBaHus K KOHCTPYKIIMU J€TaJIEH.

4, CyOcrpaktuBHble TexHosorun. O6paboTka pezanuem. lllimdoanue. TpeboBaHUs K KOHCTPYKIIUU
JETaJICH.

5. Tpaguuuonusie popmonsmensomue TexHoiaoruu. daconHoe nutbe. TpeOoBaHUS K KOHCTPYKLUU
OTJIUBOK.

6. Tpaguuuonusie QopmousmeHstone TexHomoruu. LlenTpobexxHoe nuthbe. TpeOoBaHus K
KOHCTPYKLIUU OTIIMBOK.

7. TpaguuuronHbsle (OPMOUZMEHSIONINE TEXHOJIOTHH. TOYHOE JINThE MO ra3u(UUUPYEeMbIM MOCIISM.
TpeboBaHUs K KOHCTPYKIIMH OTJIUBOK.

8. Tpaauuuonusie GopMOU3IMEHSIONINE TeXHOJOTUU. JIuThe B KOKWIb. TpeboBaHMS K KOHCTPYKLIHMH
OTJIUBOK.

9. Tpaguuuonusie ¢dopMou3MeHstone TexHoioruu. Jlutee mon naBieHweM. TpeOoBaHuS K
KOHCTPYKLIUHU OTIIMBOK.

10. Tpamuuuonusie popmMonsMensomue TexHoaoruu. [lomumepusie Mmatepuansl JINThe MO JaBICHUEM.
TpeboBaHus K KOHCTPYKLIMH U31ETHH.

11. Tpapuuuonusie hopMounsMeHstone Texnonoruu. O6paboTka gaBneHueM. J[TMHHOMEpHbBIE U3EINH.
TpeboBaHus K KOHCTPYKLIMH U3/IETHH.

12. Tpapuuuonusie GopmousMensaomue TexHonoruu. OOpaborka gaBieHueM. OObeMHass KOBKa U
mTamMnoBka. TpeOoBaHMS K KOHCTPYKIIUU U3ACIIUN.

13. Tpapuuuonusie dopmousmMensomue Texuonoruu. O6padoTka napneHueM. JlucToBas mTammoBKa.
TpeboBaHUs K KOHCTPYKLIMH U3/IETHH.

14. Tpapuuuonusie (opmousmensomue TexHonorun. OOpaboTka gaBieHueM. HHKpeMeHTHOE
dbopmoBanue. TpeOoBaHUS K KOHCTPYKITUHU H3ICITUN.

15. TIporoagnutuBHbie TexHodoruu. [lopomikoBsie TexHONOTUU. TpeOoBaHUS K KOHCTPYKIIMH U3ICTHH.
16. IIporoammutuBHBe TexHONOTUU. llommMepnsie matepuansl. [Ipsimoe mpeccoBanue. TpeGoBaHus K
KOHCTPYKLIUU U3JEIINN.

17. TlporoaanutuBHble TexHOJIoruU. Hanecenue nokpeituii. TpeGoBaHMs K KOHCTPYKIIMH U3EITHI.

18. IIpotoagnuTtuBHBIE TexHONOTUH. [lyroBas cBapka. TpeOoBaHNs K KOHCTPYKIIUU H3AETHA.

19. TIpoToamuTHBHBIE TEXHOJOTHH. OIEKTPOHHO-Ty4YeBas CBapka. 1pe0oBaHUS K KOHCTPYKIUH
U3JEIui.

20. TIpoTtoammuTuBHBIE TeXHOJOTHH. JIazepHas cBapka. TpeOoBaHUS K KOHCTPYKITHH H3ICITHH.

21. IIporoanautuBHbIe TexHONOTUU. Juddy3nonnas cBapka. TpeOoBaHMs K KOHCTPYKIIUU U3EITHMA.

22. TlporoannutuBHBIE TeXHONOTHU. CBapka TpeHueM. TpeboBaHMs K KOHCTPYKIIMU U3/IEITHH.

23. IIporoannutuBHbIE TexHONOTHU. CBapka nepememinBanieM. TpeOoBaHNs K KOHCTPYKLIUU U3ETHH.
24. TlporoannuTuBHBIE TeXHONOTHU. JIazepHas cBapka. TpeOoBaHUs K KOHCTPYKIIUHU H3/ICITHHA.

25. TlpotoagautuBHbie TexHONOTHU. [laiika. TpeOoBaHUS K KOHCTPYKIIUU U3ACTUH.

26. IIporoanmuTuBHBIE TEXHONOTHU. TexHONMOTHU cOOpKU. TpeOoBaHMs K KOHCTPYKITUH H3IEIHH.

27. AnnutuBHble TexHonoruu. [lonmumepnsle marepuansl. FDM (FFF). TpeGoBanus K KOHCTPYKIUH
7631 (17078

28. AnnutuBHble TexHonoruu. [Tonumepnsie matepuansl. SLA. TpeOoBaHMs K KOHCTPYKIIMN U3AETHMA.
29. AnmutuBHble TexHonoruu. [lommmepHesie marepuanbl. [locnmoliHOe HaHECEHHE C OTBEPXKICHUEM
xuIkux portononumepos (Material Jetting). TpeOGoBaHUs K KOHCTPYKLIUHU H3/1ETHMA.

30. ApmutuBHble TexHONoruu. [lomumepHble Marepuainbl. HaHeceHWe CBS3YIOMIETO C OTBEPKIACHUEM
(Binder Jetting). TpeGoBaHus K KOHCTPYKIIMH U3ICITHI.

31. AnmuTuBHBIC TeXHOJOTHH. MeTaundeckne MaTepuaibl. CeleKTUBHOE JlazepHoe crutaBieHue (SLS,
SLM). TpeboBaHUs K KOHCTPYKIIMH U3EITUH.
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32. ApnutuBHBIE TexHONOrMH. Mertamumueckue wmarepuanbl [Ipsmoe Hanecenme wmetama (DMD).
TpebGoBaHUs K KOHCTPYKITUU U3ICTHH.

33. AnnutuBHbie TexHonoruu. CeNeKTHBHOE Ja3epHOE CIUIaBlieHHEe. TpeOoBaHUsS K KOHCTPYKIUHU
U3 IEINN.
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INPNJIOXEHMUE 4
CemecTpoBoe 3a1aHue

1. B pamkax Marucrepckoir BKP BpiOparth y3en wiam JeTanh IO COTJIACOBAHUIO C JIUTIOMHBIM
PYKOBOJIUTEIIEM.

2. llpoBecTn aHamu3 YCJIOBHMH OKCIUTyaTalldud Yy3ja, TUIWYHBIE MPOOJIEMbl M ONpEAETUTh MyTU
COBEPILICHCTBOBAHMSI KOHCTPYKIIMU BEIOPAHHOTO MU3/IEIHSI.

3. Cosmarb 3D mopnens y3ia. [IpoBectu oOliee ymydiieHue KOHCTPYKIIMH HCXOJS U3 MPAKTHYECKHUX
COOOpaKCHHIA.

4. BpiOpaTh HauOoJiee HArpYKEHHYIO JIeTallb U MIPOBECTHU €€ TOMOJOTHUYECKYI0 ONTUMH3AIUIO.

5. TlpoBecTr mocToOpPabOTKY Pe3yIbTaTOB TOMOJOTUIECCKON ONITHMH3AITHH.

6. Ilpemioxutb BapuaHThl TEXHOJIOTUH U3TOTOBJICHUS ONTUMHU3UPOBAHHON JETAIH.

O0BeM OSICHUTEIILHOM 3anicKy He 0ostee 20 JIMCTOB.

29



MMPMJIOXEHUE 5
Bormpocs! k 3adety (TeopeTnyeckas 4acTh)

1. OcHoBHBIE mOAXOABI K pa3pabOTKe KOHCTpyKUMM wu3nenud. llenm u  3amaum  mporecca
KOHCTPYMPOBaHHUS.

2. OcHoBHbIE (DaKTOpBI, ONpeAEsIOINe KOHCTPYKTUBHBIN OOuK n3nenus. OCHOBHbIE HAIPABICHUS
COBEpIICHCTBOBAHUS KOHCTPYKLUI A€TaJI€ U y3J10B IPOMBILIJIEHHOIO 000py10BaHU.

3. HWuxeHepHble pacyeTbl MpPU ONPENEICHUH KOHCTPYKTUBHOIO OOJIMKa JeTajed | y3JoB
MPOMBIIIIEHHOTO 000pyAoBaHusi. OCHOBHBIE PaCYETHBIC 3aBUCUMOCTH.

4. TIlepeuncnuTe OCHOBHBIE TEXHOJOTMM M3TOTOBJIEHUS JleTaleil U  y3JI0B IPOMBIIUICHHOIO
o0OpyIoBaHUS. YKaXHTE KIIOYEBbIE OCOOCHHOCTH KOHCTPYKLMH JeTajel U Y3JI0B CXOXEro
(GYHKLIMOHATIBHOIO HA3HAYEHHU S, U3TOTOBJICHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

5. Cyb6crpaktuBHble TexHOMOrUH. O0paboTKa pezanreM. OrpaHUYeHUs: HA KOHCTPYKIUIO U3EIUH.

6. TpaguuuoHHble (HOPMOU3ZMEHSIONINE TEXHOJIOTUH: JIUThe, 00paboTka naBieHueM. OrpaHudeHus Ha
KOHCTPYKLUIO U3ECIIHMN.

7.  AnnuTuBHBIE TeXHONIOIUU. OrpaHUYEHUs] Ha KOHCTPYKLUIO M3ETHH.

8. Lenu u 331241 ONTUMU3AIMHI KOHCTPYKIUU U3AETHHA, KPUTEPUH ONITUMH3AIIHU.

9. Tononornyeckas ontumusanus. [lpeamernas obnacts. Llenu u 3agaun.

10. Ilepeuncnute OCHOBHBIE METO/IBI M POBEIUTE UX CPABHUTEIHHYIO OLICHKY.

11. Meroast ESO/BESO: matemaruueckas (popMynupoBKa, 0COOCHHOCTH pealln3aliy, OTpaHUYEHUSI.

12. Mertons! Level-Set: matemarndeckas GopMyIupoBKa, OCOOCHHOCTH pealn3aliy, OrpaHHYCHHS.

13. Mertoas! SIMP: marematuueckast GopMyIupoBKa, OCOOCHHOCTH peaau3aly, OrpaHHUEHHS.

14. OcHoOBHBbIE IPOrpPaMMHBIE PELIECHUS ISl TONOJOTMYECKOW ONTUMHU3ALMU 3JIEMEHTOB KOHCTPYKLHUH.
CpaBHUTeNIbHAS OLIEHKA.

15. Tlopsinok MOAroTOBKU MCXOAHOW Mojenu. TpeOoBaHuUs K MCXOAHON MOJIEIH.

16. ITocraHoBKa 3aauu TONOJIOrMUYECKON onTuMH3alMi. OCHOBHBIE 3TaIlbl.

17. TTocTtoOpaboTka pe3yIbTaTOB TOMOJOTHIECKOH onTuMu3anun. Llenu u 3amaun.

18. Ilpumepsl pemieHHs 3afad TOMOJOTMYECKOM ONTUMHU3ALUM (MCcXoaHas (OPMYIMPOBKA, METO[BI,
IIPOrpaMMHBIE TPOYKThI, YPOBEHb PE3YJIbTATA).

[IpakTrueckoe 3a1aHue K 3a4eTy

3anaHue o

1. Cozgarte napaseTpH30EaHHYH TEEOOOTENbHY D MO4ENE B 1 "
No 5olidWorks no=CkMay W pa3mepam B COOTESTCTEMH OO of _' x 8
CEQHM EZPHIHTOM. o r "'x'_\_

2. Hcnonbsys CxEmMy HEFPYHEHMA NPOESCTH TONQAONHYECKRD
ONTHMHIZ UKD C HCNONBIDESHHEM HHLTPYMEHTOE SH2NMIS : =
Simulation

3. MNpoeectd noctobpaboriy NomPHEHHX pPETYILTITOE -

e

CHEME HArPYHEHHA
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