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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.04.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0rUH
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
Ixramaz3se ['BaHija TeHrn30BHa, CTapILXi TIpernoiaBaTeib

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI KOHCTPYVPOBAHUSA JETAJIEN IO AIJUTUBHOE ITPOU3BOICTBO

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.3 — cnoco6HOCTh K MPOEKTUPOBAaHUIO M KOHCTPYHPOBAaHUIO CHCTeM, MPUOOPOB M Y3/I0B, a Takke K
pa3paboTke TeXHWUECKMX 3aflaHMii W [JOKYMEHTalMd Ha UX TPOEKTUPOBAaHWE U W3TOTOB/IEHUE,
npe/jHa3HaYeHHBIX [jIsl J1a3epPHOM TeXHWKU UM TEeXHOJIOTHH, Jla3epHbIX ONTHKO-3JIEKTPOHHBIX NPUOOPOB U
cucTeM

IICK-1/24.5 — crocoOHOCTb MOAeNMpOBaTh (U3UUeCcKre TPOLecChl B 37eMeHTaX KOHCTPYKLMU Jia3ePHBIX
cucTeM 1 060pyAoBaHUs aJIUTHBHOIO IIPOM3BO/CTBA

DOpPMHUPOBAHHIO KOMITETEHI[UH CITY>KUT IOCTKEHUE C/IeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.3

3HAHUS:

- 0c0OEHHOCTEM TEXHOJIOTMUECKOTO TIpOLlecca TIOATOTOBKM TPEXMEDHBIX W3[eNMUN TIOf aAJUTHBHOE
TIPOU3BO/CTRBO;

- METO/IOB ONTUMMU3AINK KOHCTPYKITUH;

YMEHUs1:

- IPOBO/TUTH TOTIOJIOTHYECKYIO ONITUMU3ALIAI0 KOHCTPYKIHIA;

- IPOBOJUTL MapaMeTPUUeCKY0 ONTUMU3aL[UI0 KOHCTPYKLIUM;

HABbIKU:

WICTI0J/Tb30BaHUsl TUTIOBLIX TIPOTPaMMHBIX MPOJYKTOB ZJif pellieHus] TPOeKTHBIX W HayuHBIX 3aflad B
YaCTH ONTUMU3AI[N KOHCTPYKIIMM.
IICK-1/24.5

3HAHUS:

(U3NMUeCKUX TIPUHIUIIOB  (PYHKIIMOHUPOBAHUS M  OCOOEHHOCTEM KOHCTPYKLMH — a/|IUTHBHBIX
TEeXHOJIOTUM;

YMeHuUs1:

MO/Ie/TMPOBATh TO/[JIepKUBATOIIMe U pellleTyaTbie CTPYKTYPHI;

HABbIKU:

WCII0/1b30BaHKsI TUTIOBBIX POTrPaMMHbIX MPOJYKTOB /151 pellleHHsI TPOEKTHBIX U Hay4YHbIX 3a/ad.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muciynmna OCHOBBI KOHCTPYUPOBAHWVA TETAJIEN IO ALAUTUBHOE
MPOU3BOJCTBO siBnisieTcs JUCLIMIUIMHON YacTH, (popMUpyemMoii yuacTHUKAMH 00pa3oBaTe/IbHBIX
OTHOIIeHUH 0/10Ka 1, TporpamMMebI MOTOTOBKY 10 HariparsieHuto 12.04.05 JlazepHast mexHUKA U /Ad3epHble
mexHono02uU.

Cofep>kaHve  AUCLMIVIMHBI ~ SIBAS€TCS  JIOTUYECKUM  TIPOAO/DKEHHEM — COfiep)KaHusi  (pU3HKO-
MareMaTHueckod  TOATOTOBKM  0OakajaBpa Y C/IY)KAT  OCHOBOW sl  OCBOEHUS  JMCLIMIUIMH:
TEXHOJ/IOI'MYECKAS ITIOJATI'OTOBKA AXJUTUBHOI'O ITPONU3BOJCTBA



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHBIe 3aHATHSA S
B KOHTaKTHOIi ¢hopme E o
g8 E8
= = 25 ig
g | 2 = 2p | E5 S :
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Paspen 1. BBejieHue B a/ijfUTHBHBIE TeXHO/IOTUHU. 1.1. TepMUHBI 1 Onpe/ieieHusI.
5 9 1.2. CpaBHenue A/l ¢ KnacCuueCKUMU TeXHOJIOTMAMH MALMHOCTPORHHUS!. 1.3. 4 27 24 3 15 20 80
Knaccudukanust aaJMTUBHBIX TeXHOMOTHH. 1.4 TexHOMOrHyecKasi MoArOTOBKa
TPEXMepHBIX Mojie/ieil Ha mpuMepe TexHoaoruu SLM.
Paspen 2. OnTuMu3anusa KOHCTPYKmi. 2.1 Toronoriuyeckas ontumusanys 2.2
5 9 ITapamerpuueckast ontumusanus 2.3 Ceruarsle CTPYKTYpHI 2.4 [logepskuBaroriye 138 24 10 14 114 80 20
CTPYKTYPBbI.
Bcero 3a 9 cemecTp 180 51 34 17 129 100 100
Bcero no gucuuninHe 180 51 34 17 129 100 100
3.2. JTaGopaTOpHBIH NPAKTUKYM
No Homep u Oo0nemMm,
H/;[ HauMeHOBaHUe Tema /1a00paTOPHOro MpPaKTUKyMa ayp.
pasjena JUCHUILIMHBI 4acoB
Paspen 1. Beegenne B |IlogroroBka 3D mMogenu uszenns B COOTBETCTBUU C
1 |agauTHUBHBIE TeXHOJIOTMYeCKU IIPOL[eCCOM U3T0TOB/IEHUS TUIIOBBIX 3/IEMEHTOB 3
TEXHOJIOTUU. KOHCTPYKLWH
2 [TapameTprueckasi ONTUMHU3ALUA 2
3 |Pasgmen 2. Ontumusanus |CeTuaTble CTPYKTYPBI 4
4  |KOHCTDYKIIMH. Tornonoruyeckas oNTUMU3aLUs 4
5 [Toppep>xuBaroIye CTPyKTypbl 4
Bcero 3a 9 cemectp 17
3.3. CamocrosTenbHas pabdora crygenrta (CPC)
Homep u
Ne p Oo0neMm,
HauMeHOBaHMe pasjesa Copep)xaHue yue0HOro 3aiaHusA
n/n 4acoB
JMCLUTILINHBI
Pazgen 1. Beenenve B ([ToaroroBka 3D mMopenu usfenvsi B COOTBETCTBUU C
1 |agauTHUBHBIE TeXHOJIOTUYeCKU TIPOLie CCOM U3TOTOBJIEHUS TUTIOBBIX 3/IEMEeHTOB 15
TeXHOJIOTUM. KOHCTPYKLUH
2 ITapameTpuueckass onTUMU3ALUA 24
3 |Pa3zgen 2. Ontumm3ars |CeTyarbie CTPYKTYPhbI 30
4  |KOHCTPYKLUI. Tomonoruyeckasi ONTUMH3ALINS 30
5 [ToppeprkuBarolyie CTPyKTYpbI 30
Bcero 3a 9 cemectp 129
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJE/IN CEMECTPA
11 2 (3| 4| 5 | 6 |7 8 |9 10 11 12 |13 | 14 | 15| 16 | 17
9 a3 A3 | Tect | AP a3 AP | Tecr | O3 a3 P
YcaoBHbIe 0003HAYEHYS:
o [IP — puarHOCTHUECKasi paboTa;
e 13 — njomMalliHee 3a/aHUE;
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e Tect — TecT.

TeKyIIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB TIPOBOAUTCS B IUCKPETHbIE BDEMeHHbIe HHTEpPBAJIbI B
cnenyronumx dhopMax:
e IMarHocTUYeckas pabora;
e /lOMalllHee 3a/laHue;
* TecT.

IIpomMesKyTouHasi arTecTanusi IIPOBOAUTCS B opMax:
e 93K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Yurapes, A. C. KpaBuyk, A. ®. Cmasmok. . ANSYS g1 urxenepos. M.: MammHocTpoeHue-1,
2004, >n. pec.

2. A. . TopyHoB. . AnguTrBHBIE TexHOJOTUU U MaTtepuanbl. KazauebI'TY "BOEHMEX" nm. [1. @.
YcrtuHoBa, 2019, 1. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:

1. M. A. 3nenxo, A. A. [Tonosuy, Y. H. MyTbuvHa. . AJAUTUBHBIE TEXHOJIOIMU B MallIMHOCTPOEHUH.
CIT6.: N3a-Bo TonuTexH. yH-Ta, 2013, 2 7K3.

5.3. [lepuognueckue U3faHus:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHWsI TUCLIUTI/TVHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. https://cyberleninka.ru/article/n/kompleksnyy-podhod-k-topologicheskoy-i-parametricheskoy-
optimizatsii-sudovyh-konstruktsiy/viewer — KomruieKCHbIH 1TOX0 K TOTIOJIOTHYE CKOM U
rapamMeTpUJeCKol ONTUMH3ALIMN CYTOBBIX KOHCTPYKIUL;

2. https://cyberleninka.ru/article/n/metody-topologicheskoy-optimizatsii-konstruktsiy-primenyayuschiesya-
v-aerokosmicheskoy-otrasli/viewer — MeTofibl TOTIO/IOTHYECKOM ONTUMU3ALIMU KOHCTPYKLIUH,
MIPUMEHSTIOIIEeCs] B a9POKOCMUYECKOM OTpac/IH.

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HauionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

VHdopMalMoHHbIe CTIPAaBOYHbIE CHCTEMBI:

1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.

5.5. TTporpamMMHoOe obecrieueHue:
He TpeOyeTcsi.

5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
. K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI KOHCTPYUPOBAHUS JETAJIEU 11O, AZJUTBHOE ITPOU3BO/CTBO

AnHoTanusa paboueii nporpaMMsl

Iucipnida  OCHOBBI  KOHCTPYUPOBAHUSI JETAJIEM IO AJJAUTHUBHOE
IMPOU3BOJACTBO sBisieTCss AWCLUIVIMHONM 4YacTH, (opMHpyeMol ydaCTHHKAMH 00pa3oBaTe/bHbIX
oTHOIIeHuH 0/10Kka 1, mporpaMMbl IOATOTOBKM 10 HarpaeieHuto 12.04.05 JlasepHas mexHUKA U /d3epHble

mexHono2uu. JuctymuinHa peanu3syeTcs Ha ¢dakynbrere M ViHGOPMAaLMOHHBIX U yIpaBsiomux cucrem BI'TY
"BOEHMEX" um. [1.®. Ycrunosa kadeapoit 111 JIASEPHA ST TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.3 crocobHOCTh K TPOEKTHUPOBAHWI0O M KOHCTPYUPOBAaHMIO CHCTEM, MPUOOPOB M Y37I0B, a TaKXkKe K
pa3paboTKe TEXHWUeCKUX 33/[aHUHd W JIOKYMEHTAallud Ha WX TIPOEKTUPOBAaHWE U  HW3TOTOBJEHHeE,
MpefiHa3HAYEeHHBIX /IS J1a3€PHONW TEeXHWUKW W TEXHOJIOTHH, JIa3epHBIX OINMTHUKO-3/IeKTPOHHBIX MPUOOPOB M
CUCTeM;
ITICK-1/24.5 criocobHOCTh MOZIeTMPOBATh (PU3HUECKHE TIPOLIECCHI B 37IEMEHTAX KOHCTPYKLIMHU J1a3epHBIX CUCTEM
1 000py/I0BaHUS aAJUTHBHOTO MTPOU3BOAICTRA.

Co,qepmaHHe AUCHUILIMHBL OXBaTbIBa€T KPYI' BOINPOCOB, CBA3dHHBIX C 0COOEHHOCTIMU TMMPOEKTUPOBAHUWA
I/IB,Z[EHI/Iﬁ A aAUTUBHOTO TIPOM3BOACTBA KW OCBO€HHMEM COBPEMEHHBLIX [MPOIrPAMMHLBIX KOMIIJIEKCOB
dBTOMATHU3HMPOBAHHOI'O TIPOEKTHPOBAHUA KOHCTPYKI_H/Iﬁ C WCTI0/Ib30BAaHHUEM TOII0J/IOTUe CKOM OIITUMM3allH.

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e JiOMalllHee 3aJjaHue;
* TeCT.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLIMIUIMHBI cocTaBiasgeT 5 3.e., 180 u. TIporpamMMol JUCIUMJIHHEL

TIpeAyCMOTPeHkI JIeKLMOHHBIe 3aHsTus (34 4.), naboparopHselii npakTikyMm (17 4.), camocTtositesibHast paboTa
ctygenra (129 u).
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IIpunoxenue 2

. K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI KOHCTPYUPOBAHUS JETAJIEU 11O AAJUTUBHOE ITPOU3BOCTBO

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeHaniuu 1o

OCBOEHUI0 AMCIUIUIUHBI ISl CTY/ieHTa

TpynoeMKOCTb 0CBOEHHS AUCLMIUIMHBI cocTaBgeT 180 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUH, U 129 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexomenjyemasi iMTeparypa prm::véKOCTb’
Paspen 1. BBeieHue B a/jAUTHBHbIE TEXHOJIOTHH.
A. . TopyHOB. . AIJUTHBHbBIE TEXHOJOTUU U
Toarotosxa 3D Mojie/ i H3e/HS B Matepuansl: KazansBI'TY "BOEHMEX" um. /1.
COOTBETCTBUHU C TEXHOJIOTMYeCKU . Yeriosa, 2019 (2)
M. A. 3nesko, A. A. IlonoBuu, 1. H. 15
TIPOLIeCCOM U3TOTOB/IEHUS] TUIIOBBIX
SIEMEHTOB KOHCTPYKIIWHA MyTeUMHA. . AIJIUTUBHBIE TEXHOIOTUU B
MatmHocTpoeHun: CIT6.: V3a-Bo TTomuTexH.
yH-Ta, 2013 (2,5-6)
Wroro no pasgeny 1 15
Pa3pen 2. OnTUuMH3aIiusa KOHCTPYKI[UH.
[TapameTprueckasi onTUMU3ALMSA 24
CeTuarbie CTPYKTYPHI A. B. Yurapes, A. C. KpaBuyk, A. ®. CMa/oK. . 30
ANSYS pns vakeHepoB: M.:
Toronornyeckast ONTUMU3ALUS MarsocTpoerse-1, 2004 (2) 30
ITopeprkuBatolyie CTPyKTYpbI 30
Wrtoro no pa3geny 2 114
11 25850



IIpunoxenue 3
. K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI KOHCTPYUPOBAHUS AETAJIEU IO AJJUTUBHOE ITPOU3BO/JCTBO

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
e /IOMalllHee 3a/laHue;

* TeCT;

e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

JlomaiHee 3afaHue

Permenust ;oMaltHuX 3a/laHAN TIPECTABASIOTCS B 3/IEKTPOHHOM, TTeUaTHOU HU/IM PYKOITMCHOM dhopMe.
Kaxxioe 3a/jaHye co/iep>KUT Habop MCXOHBIX JAHHBIX B COOTBETCTBUM C TEMOH WH/IWBU/IYaIbHOTO 3a/1aHMS.
IomaiiiHee 3a/jaHVe CUATAETCS BLITIOIHEHHBIM YCTIENTHO (PUHUMAETCS) TIPY CJIEAYIOIUX YCIOBUSIX:
- TIPABWIHHOE BBITIOJTHEHUE BCEX TTYHKTOB (3a/1au), MpelyCMOTPEHHBIX 3a/laHUEM;
- TIpPaBWIbHOE 0(hOpMIIEHHE BCEX PE3Y/BTaTOB B COOTBETCTBUM C TPeOOBAHUSIMU rOCYAAPCTBEHHBIX CTaHAAPTOB

Tect
KoHTposb ycBOeHMs IEKITMOHHOTO MaTeprasia CTyAeHTOB ITPOU3BOJUTCS B PAMKAX IMMPOMEXKYTOUHBIX
arrectatuii B DMMOC Moodle

JK3amMeH

VIToroBbIii KOHTPOJTL TI0 AUCIUTUTHHE TTPOXOAUT B (hopMe 3K3ameHa. JomycK K 3K3aMeHy 0opMIIsieTCst
TIPY YC/IOBUU TI0JTHOTO BBITIOJTHEHUST BCEX MEPOIIPUSITUM, MpelyCMOTPEHHBIX IPapMKOM KOHTPOIBHBIX
MEpOMPHUATHIA. JK3aMeH MPOBOAUTCS B YCTHOU (popMe 1o OueTam, BeIZIAHHBIM TIperno/aparesieM. CTyaeHT
JIOJ/DKeH TMOArOTOBUTh OTBETHI Ha /iBa BOMPOCaA, MOJb3YysCh KOHCIIEKTOM, COCTaB/I€HHbIM T10 MareprasiaM Kypca.
OLjeHKa «OTJIMYHO» BBICTaB/ISIETCS IIPY PA3BEPHYTHIX M TOUHBIX OTBETaX Ha 2 TeOpeTHUUeCKUX BOMNpoca.
OLleHKa «XOpOLLIO» BBICTAB/SETCS IIPU TOUHOM U MIOJTHOM OTBeTe Ha 1-bIid TeOpeTHuUeCKHil BOIPOC, U HETOUYHOM
OTBeTe Ha 2-0i1 TeopeTUYeCKUl BOMPOC.
O11eHKa «Y/IOBJIETBOPUTEILHO» BBICTAB/ISIETCS JIMOO TIPH MPAaBW/ILHOM OTBETe Ha OfIUH TeOPeTHUeCKUl BOTIPOC.
OLleHKa «Hey[0B/IeTBOPUTEJIbHO» BBICTAB/ISIETCS MPY HENIPaBW/IbHBIX OTBETAaX Ha TeopeThueCcKre BOMPOChI
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Kputepuu oneHuBaHus

IICK-1.3

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5

Ne 6
Ne 7

Ne 8
Ne 9
Ne 10

Neo 4

Ne 5

Bonpocbl omkpbimoz20 muna:

CdopmynmmpytiTe MaTeMaTUUeCKYHO MOCTAHOBKY 3a/[aull TOITOJIOTHYECKOW ONTHMH3aI[N
YKa)KuTe 3Tarnbl ONTUMHU3aLi KOHCTPYKLIUU

YKa)kuTe 3Tarbl pa3paboTKH TeXHOJOTMUeCKOro rnpoiecca SLM

Ha uTo BMMsieT BEIOOD HarpaB/IeHUsS BhIPAIIJUBAHMS?

KakuM ypaBHeHHEM OTUCHIBAETCS TPaHULIa KOHCTPYKIMU TIPY ONTTUMU3AIMUA METO/[0M
level set?

B uem cyTh MeTo/a TOMO/IOTHUECKOM onrTuMu3atuu phase field?

Kakum 3akOHOM CBsi3aHa >KeCTKOCTh U MICEBOMJIOTHOCTb B METOZe TOIO/IOrrueCcKOi
ontumusaluu SIMP

Kakue MeTofbI TOMOIOrMUECKOM ONTUMU3ALMUA OTHOCATCS K ">KeCTKUM''?
Ha kakuie rpynnbl Aie/iTCs MEeTO/bI TOMOIOTUUYeCKOW ONTUMU3aLMH KOHCTPYKLIAW?

Ykakute npo0b/ieMbl, BO3HUKAOIIHE Y PA3/TMYHBIX METO/IOB TOTIOJIOTHYE CKOH
ONTUMU3AIUU (OCHOBHBIE NPOOIEMBI)?

Bonpocbl 3akpbimo2o muna:
Brigenute nocronHcTBa Metosa BESO

Bapuanmbt omeema:

OtcyrcTBue 3¢ deKTa maxMaTHON JOCKA
Bricokast CKOpOCTb CXOAMMOCTH

Cnabast 3aBucumocts oT KD ceTku

UeTKue KpUTEPUM ONTUMyMa
Broigenure HepocTatku Mmetoga RAMP

Bapuanmbt omeema:

IIpocroTa peanu3anuu

3aBUCUMOCTh OT IITpa(HOro fnapamerpa
Hu3kast CKOpOCTb CXOLUMOCTHU

He rnoaAep>XMBAe€T OrpaHUYEHHS HU T10 TTepeMeljeHUAM, HU 110 HallpS>KeHUAM
YCTaHOBHTE COOTBETCTBHE MeXJy TepPMHUHOM U OIipeJie/ieHueM

1. Toronoruueckasi ONTUMM3ALUSA
2. [TapameTprueckasi ONITUMU3ALIHS
3. Onrrumu3anys GopMbl

A) Onrtumu3anus pasMepoB KOHCTPYKLUU

b) OnTrMu3anust TpoeKTHOM obmacTu

B) Ontumusanyist pacrpe/iesieHust MaTeprasa B IIPOeKTHOM 061acTH

Kakasi moBepXHOCTb TIpY BhIpalLL{MBaHUN MMeeT TOUHOCTb U3roTOB/IeHus1 50 MKM?

Bapuanmbt omeema:
Bokogast
Bepxusisa

Hwxusasa
Kakue 13 yka3aHHBIX YTBep>K/€HUI BEpPHbIE

Bapuanmbt omeema:

I/I3,Z[e}'[I/IH PacIioararoTCd 1oz, yriioM OTHOCUTE/IbHO ABVXKEHUS DAKeJId
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

ToHKOCTeHHBIe TTOBEPXHOCTH He0OXOAKMO 3a/1aBaTh MapasiiebHO HallpaB/ieHn o
repeMelLeHus peKoyTepa

Heob6xoaymo pacrioiaraTb MO/Ie/Id Ha HEKOTOPOM PacCTOSIHUU [ijist bojiee y100HOro
CHATHS C TIO/TOXKKHU

Eciu y getanu ecTh HaBUCAHUE, TO OHO JIO/DKHO OBITh HAITPAaB/IEHO B CTOPOHY JBM)KEHUS
pakeJis

Kak u3meHsieTcs 111epoX0BaTOCTh B 3aBUCUMOCTH OT yIvia HaK/I0Ha rocTpoeHus? (Yron
HaKJ/IOHa [TOCTPOEHUS - YTOJT MeXKAY OChI0, PAaCTIONI0yKeHHOHN MepreHJUKY/ISPHO
POCTOBOMY CTOJIY, ¥ TIOBEPXHOCTHIO BBIPAIIIBAEMOTO U3ZIeJTHsT)

Bapuanumbt omeema:
He 3aBUCHT OT yr/la HaK/IOHa
OO6paTHO MPOIOPIIMOHAIBEHO

[Ipsimo nporopLoHanbHO
Kak ByvsieT To/MILMHA /1051 [IOPOLLKA HAa FTeOMeTPUYeCKYH0 TOUHOCTh [IOCTPOEeHUs ?

Bapuanmbt omeema:
He Biusier
Yem GoJiblile TOJIIMHA, TEM HIXKE TOUHOCTh

Yem MeHblIIIe TOJIIIKMHA, TeéM BbIIlIe TOYHOCTb

B Kakux ciyudasix Bcerzia TpebyeTcst 100aB/ISITh MPUITYCK MO/, MEXaHUUeCKYH0
06paboTKy?

Bapuanmbt omeema:

711 HYDKHEH TOBEePXHOCTH BBIPAIIMBAHKS
1711 GOKOBOI ITOBEPXHOCTH

151 TOpU30HTa/IbHBIX OTBEPCTHi

[17151 BepTHUKa/IbHBIX OTBEPCTHI BHICOKOM TOUHOCTH
Kakue 13 ykasaHHbIX YTBepK/eHUM BepHble

Bapuanmbt omeema:

[IpeamnouTtuTe/nbHee CKBO3HBIE OTBEPCTUS, UEM IJIyXHe

['myxuie OTBEPCTHS HE MOTYT OBITh BhIPAIIeHbI

HeTanu c 60MBLUIUMHU OTBEPCTHUSMHU MOTYT OBITH U3TOTOBJIEHBI 6€3 TIOAIePIKKU

HVcnonb3oBaHue MaTepraia Mmo/fiep>KKi MOXKeT YBeJTMUNTh «IIPOBHUCAHNE» B OTBEPCTHUH.
YcraHOBUTe COOTBETCTBHE MEX/Y METO/IOM TOTIOJIOTMUECKON ONTUMU3ALUY U eT0 hjjeen

1. Meton ESO
2. Meton RAMP
3. Meton SIMP
4. Metop LS

5. Metop PF

A) Mogyns HOHra KOHEeUHOT0 3/IeMeHTa CBSI3bIBAeTCS C ero TICeBJOTIOTHOCTBIO
TOCPeACTBOM PaLIMOHATBHOMN QYHKIN

b) OBostonus B rceBAOBpPeMeHH t FpaHULIbI KOHCTPYKLIMH, SBJIAIOLENCS TOBEPXHOCTBIO
HYJIeBOTO YPOBHS HEKOTOPOI HerpepbIBHOW (YHKLIMU

B) JKecTKoCTh «Ceporo» mMarepuasa CBsi3aHa C ero MceB/I0I/IOTHOCTBIO TTOCPe/ICTBOM
CTENeHHOr0 3aKOHa
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IICK-1/24.5

Ne 1l

Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9
Ne 10

Ne 1

I') INocrenenHoe yaaneHue HeaQPeKTUBHOTO MaTepuasa u3 KOHCTPYKI[UH B
COOTBETCTBUU CO 3HAYEHHUSIMU MTOTEHI[UaTbHOU SHepruu eopMarii B KOHEUHBIX
3/1eMeHTax

) CrutoiiHoM Matepuasn v IyCTOTa PAaCCMaTPUBAIOTCS Kak /iBe a3kl OHOTO Marepuarna,
MeX/ly KOTOPBbIMH CyllleCTBYyeT AU y3roHHasi TpaHMLa pa3Ziesia HeHYy/1eBOM TOMILUHbI.

Bonpocbl omkpbimoz2o muna:

Kakue focTovHCTBa U HEJOCTAaTKU Y aiJUTUBHBIX TEXHOJIOTHM TI0 CPABHEHUIO C
TPaZULIMOHHBIMU?

Kakum 06pa3oM oCyIiiecTBsIeTCs BLIOOP afiTUTUBHON TEXHOIOTHU U3TOTOBIEHUS ?
OrnumiuyTe o c/es0BaTe/IbHOCTD Mponecca s TexHonoruu FDM

OnummTe nocae0BaTenbHOCTD MpoLecca A1 TexHonoruu SLA

OnuimmTe noce0BaTeabHOCTS MpoLecca A1 TexHonorud LOM

Kakum 06pa3zom KnaccupuiupyroTcs aAJuTHBHBIE TEXHOTOTHU?

Kakue TpeGoBaHUs K MOpOIITKaM [yt TexHoo0ruu SL.M?

Kak ycrpoeHa neuatHast rojioBka B Textojioruu LENS?

Kakue nocTonHcTBa M HeloCTaTKy y TexHosoruu Poly-Jet?

Kakue focTonHCTBa M HEOCTAaTKK y TexHosioruu EBM?

Bonpocsbl 3akpbimozo muna:

YkakuTe peKoMeHal[u, KOTOPble HeOOXOAUMO TIPUHSITE TIPH MTPOEKTHPOBAHUM
o /JieprkeK

Bapuaumbt omeema:
Ha ropu3oHTanbHbIe TOBEPXHOCTU UCTIONB3YIOT MOAAep>KKH Gussests.
KoHcTpyKIus AeTamu A0/pKHA UMeTh TOCTYII K yAa/IeHHI0 MaTepraJa Mo JePyKKHU.

Marepwuar nogzep<ku TpedyeTcs TPy yI/ie HaK/IoHa BbIlle KpUTHUecKoro (Yrosu
OTCUUTBIBAETCS OT OCH, MePIeHANKY/ISPHON pOCTOBOMY CTOJTY)

BBICTYTIBI MOTYT OBITH TIOCTPOEHBI €3 MaTepuasa Mo/ PXKKU

YcTaHOBUTE COOTBETCTBHE MEXK/Ty Ha3BaHHEM U OTpe/ie/ieHreM criocoba Mpou3Bo/ICTRA
u3zeni

1. MexaHuuecKast 00paboTKa
2. JluTeliHOe TIPOU3BO/ICTBO
3. AfVTVBHBIE TeXHOJIOTUN
4. ObpaboTKa JjaB/ieHuEM

A) ®opmupoBaHue feTanu 3a cueT yaaneHus (subtraction — BeruMTaHue) MaTeprana u3
MacCHBa 3arOTOBKU

B) OcHoBaHa Ha CrTIOCOOHOCTH MeTaJl/IOB U CIIaBOB HEOOPAaTHMO U3MEHSITb CBOKO (hopMy
U pa3Mepsl o, leficTBHeM BHEIITHUX CUJI 3a CUeT IjlacThuuecKou Jedopmarnyu

B) Usrotosnenue fetanu MyTéM 3aaMBKH pacrjlaBleHHOTo MeTasia B popMy, TIOJ0CTh
KOTOPO#i TIolo6Ha TeOMeTpUH JieTanu

I') Usrotornenue (ocTpoeHue) Ghusnueckoro 00bekTa (eTaan) MeToA0M IT0CT0HHOT0
HaHeCeHUst

Yka)kuTe MperMyllecTBa aiIMTUBHBIX TEXHOJIOTHH 110 CPaBHEHUIO C TPaAULIMOHHBIMU
Bapuanmbt omeema:

YMeHblIIeHNEe KOTMYeCTBa KOMIUIEKTYIOIUX YacTel

Hwu3skast cTouMoCTh IPU MacCOBOM TIPOM3BO/ICTBE

N3rorosnenvie ¢hopMbl 17151 3arI0/THEHUSI, TEXHOIOTUUe CKOW 0CHACTKU

Marible 3aTpaThl UCXOHOTO CHIPbSI
Ha kakue BUJBI fAeNSTCS afIMTUBHBIE TEXHOJIOTHUH 110 MeTOAY (OPMUPOBAHUS CJIOST?
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Bapuanmbt omeema:
Bed Deposition
Ck/ieMBaHue
JIucrosble

Binder Jetting
Ha kakuvie BUZbI 1eniITCS aAfUTUBHBIE TEXHOJIOTHU TI0 KaTeropusim?

Bapuaumbt omeema:
Direct Deposition
Powder Bed Fusion
JIucroBble

®oTornommepsl
Ha xakue BUJbI AensTcs afiUuTUBHbIE TEXHOJIOTHU 110 MeTOAY (HUKCALUH C/I0s?

Bapuaumbt omeema:
CrinaBneHue

JIuctoBble

Vat Photopolymerization

Direct Energy Deposition
Kakue HaripaB/iieHust aiiIUTUBHBIX TeXHOMOTUM O0THOCATCS K powder bed deposition?

Bapuanmbt omeema:
FDM

SLA

SLS

BJ
7151 Kakoro HaripaB/ieHUs a[JIMTUBHBIX TeXHOJIOT Ui UCTOb3yeTcsl Y npoeKkTop?

Bapuaumbt omeema:
SLM
LOM
DLP

EBAM
Kakyto posib BBITTOHSIOT MO/AepKUBaOIe CTPYKTYPbI?

Bapuanmbt omeema:
OrnopHble KOHCTPYKLIUA
HaBucaroiyie KOHCTPYKLMA
TernooTBOABI

OOrnerueHrie MacChl BCETO U3/IeNHUs
/11 KaKoro HarpaB/ieHus afIJATUBHBIX TEXHOOTUI MCII0/Ib3YeTCsT BOCKOMOA00HbBIH
Marepuan?
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Bapuanmbt omeema:
DOD

SLA

LENS

MIJF
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