MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)
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HekaH dakynbTeta

HOnakos JI. I1.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITAKETDBI ITPUKJ/TAHBIX ITPOI'PAMM

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU
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YpoBeHB BhICIIero 06pa3oBaHusA

®opma obyueHus

®dakyneTeT
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Kadeapa-pa3paborunk pabdoueii

24.05.04 HapuranuoHHo-0a/UTMCTHYECKOE 00ecreueHre MPUMeHeHHsI
KOCMHYECKOH TeXHUKH

IlpoekTHasi 0a//TMCTHKA PaKeT H KOCMUYeCKHX CUCTEM

Choenuaaurer

Ounas

A PakeTH0-KOCMHYECKOH TeXHUKH

A5 TMHAMMUWKA U YIIPAB/IEHUME ITIOJIETOM JIETATEJ/IBHBIX
AITITIAPATOB

A5 TMHAMUKA U YITIPAB/IEHUME ITIOJIETOM JIETATEJ/IBHBIX

NporpaMmal ATIITAPATOB

A YACDHI (o Ha MU0 BH/IOB 3aHATHH) o

E = ﬁ AYAUTOPHBIE 3AHATUSA | CAMOCTOATE/IBHASI PABOTA B

o= | © T

Z | O = -

& E S = K = = 2 dw
=== 3 S S @) aE | ER
0 = | = = & o 72} O » O
&3 g% 8 s [ E2 | 0% & < S8 | ¥&
N X o = | B | g= o = & 2 =
< | & 22| ¥ 5| 5 |SEg5| 5§ | = 5 | mo 2%
SGE/E |8 £ EZEE 2§ & =¢ g8

= - R |9 | ¥ a o = 5o | &

§% 2 2E 20 S | © | &5 E

) < = A~ B H< | 5

R | 5 = = > > ) S|

@) 7 N S M

o

3 | 5 | 4 |144 51 | 17 0 34 93 36 0 57 i‘;ff

Cankrt-ITetepOypr
20 r 25948




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)

24.05.04 HaBuranuoHHO-0a/UTMCTHYECKOe 0DecrieyeHre MPUMeHeHHs1 KOCMUYeCKOH TeXHUKH
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A5 IMHAMUKA 1 YIIPABJIEHUE ITOJIETOM
JIETATEJIBHBIX ATITIAPATOB
Buykoga [TonuHa [IMuTpueBHa, CcTapiivii pernofaBaTesib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel A5 TUHAMMKA U YIIPAB/IEHUE TITOJIETOM JIETATEJ/IBHBIX ATITTAPATOB

3aBenyromuii kadenpoii Tonmerun O.A., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A5 ITMHAMMKA U1 YITPABJIEHUME ITOJIETOM JIETATEJ/IBHBIX AIIITIAPATOB

3aBepytomumii kKadenpoit Tonmervx O.A., A.T.H., Tpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITAKETBI ITPUK/TAJHBIX ITPOI'PAMM

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

I[ICK-2 — cnocobHOCTh pa3pabaThiBaTh METOUKH UCC/Ie/[OBaHUS Oa/UTMCTUUECKUX U AWMHAMUYeCKUX
XapaKTePUCTUK TIPY MO/IeTMPOBAaHUU TPaeKTOPUii M0IeTOB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
ICK-2

3HAHUS:

TIPUHLMIIOB PEBEPCUBHOIO MH)XKUHUPUHTA;

MIPUHLIMIIOB Pa3pabOTKH TPeXMepPHBIX Mofesel u3genuii B coBpemeHHbix CATIP;

YMeHus:

C037aBaThb TPexMepHbIe MOZeN U3/eni, UCII0/Ib3ysl MHCTPYMEHTHI, MpeloCTaB/IsieMble COBpEMEeHHBIMU
CATIP;

oTipe/iesiSTh Haubosiee palMoOHaNBHBIN CTI0C00 CO3/1aHKsA TPeXMEPHOU MOJIeH U3/Ie/us;

HABbIKU:
HCIOJ/Ib30BaHWA MHCTPYMEHTOB, IMPeA0CTAB/IAE€MbIX COBPEMEHHBIMU CAIIP.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa ITAKETBI ITPUKJIAJTHBIX ITPOI'PAMM sBsieTCsl JUCLMIVIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HanpasnieHuto 24.05.04 HasuzayuoHHo-bariucmuueckoe obecneueHue npuMeHeHuss KOCMUUECKOl mexHUKU.

CogepxaHve IUCLMIVIMHBI fBJ/IseTCs jiorndeckuMm npopopkennem aucouivme: MTHIXKEHEPHASA U
KOMIIBIOTEPHASA I'PAOUKA.

CopepkaHvie  JUCLUIUIMHBI ~ SIBJISETCS  OCHOBOM i ocBoeHus  gucuummH: HAYUYHO-
NCC/IEJOBATE/IbCKAAA PABOTA (IIOJIYYEHUE IIEPBUYHBIX HABBIKOB HAYYHO-
MCCJIEJOBATE/ILCKOM PABOTEI), IIOJITOTOBKA K IPOIIEJAYPE 3AIIUTHI W 3AIIUTA
BBIIIYCKHOM KBA/IM®GUKAIIMOHHOM PABOTBI, A3POJUHAMMUMKA JIETATEJIBHBIX
AIIITAPATOB.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/IMPOBaHus, HaBbIKU TeOPETUYEeCKOT0 U 3KCIIePUMEHTaIBHOIO
WCCJIeJ0BaHMS /1JIs1 PeLleHus] pa3/IMuHbIX 3a/,a4 IpodeCcCHOHaIBHON [esTeIbHOCTH

¢ OIIK-3 — CniocobeH pa3pabarbiBaTh HOPMATUBHO-TEXHUUYECKYO JOKYMEHTAIHIO, CBI3aHHYIO C
npocgecCcOHaNbHOM [esTeTbHOCThI0, UCIO/b3Ysl COOTBETCTBYIOIIME CTaHAPThl, HOPMBI U MpaBu/a



3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

AyauTOpHBIe 3aHATHSA S
B KOHTaKTHOIi ¢hopme g o
Fa | 8%
= e | z2F
= o g SE| §8
g | 3 = 2. | E5 | &2
> E HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL] 8 E § § E 3] 8 5
B 208 | | EE|Eg| "¢
] = g8 2's o~
=1 (S v
= ]
=
3 5 Paszpen 1. Pabora ¢ 3cku3oM. THCTpyMeHTbI 5cKM3a. PaboTa ¢ IIoCKOCTSIMH. 27 12 4 8 15 25
3 5 E::?::ﬁz. OCHOBBI TBEpPA0TEe/IbHOI'0 MO/ie/THPOBAHUSA. CO3,£[aHI/lE TIPOCTBIX TPEXMEPHBIX 42 14 5 9 28 25
3 5 Pazpgen 3. Pabora co coopkamu. Co3zanre c60pok. 30 10 3 7 20 25
Pamen 4. Pabora c TIOBEPXHOCTAMH, JIACTOBBIM MeTa/I/IOM H MeTa/I/IOKOHCTPYKLIMAMH.
3 5 Co3panue getaseii ¢ UCTIO/b30BaHHEM MHCTPYMEHTOB, npegocTasisteMbix CATIP zist paboTsl 45 15 5 10 30 25
C IMTOBEPXHOCTAMH, JIMCTOBBIM MeTa/l/IOM U MeTa/I/IOKOHCTPYKLIMAMU.
Bcero 3a 5 cemecTp 144 51 17 34 93 100
Bcero no gucuuninHe 144 51 17 34 93 100
3.2. AyAuTOPHBII NPAKTUKYM
Oo0nemMm,
Ne Homep 1 HariMeHOBaHHe pa3jesa
Tema npakTHUeCcKoro 3aHATUA ayga,.
n/no JUCIMILTAHBI
4acoB
1 Wnrepdetic CATIP. Hactpoiiku 1
(mapameTpsl).
2 [Tnockoctu 6a3oBble. CHUCTEMBI KOOPAWHAT. 9
Paszen 1. PaboTa ¢ 3CKU30M. [pocreliliine UHCTPYMEHTHI SCKU3a.
3 Co3paHue CJIOKHBIX 3CKH30B. 3
4 ITonb3oBareibCcKue MI0CKOCTU. [ToAroToBKa 9
3CKH3a K CO3/JJaHHI0 TPeXMepHOU JleTalu.
5 Co3gaHue TpeXMepHBIX JleTasieit mpocToi 3
p 2 0 reOMeTpHUH.
aszes1 2. OCHOBBI TBepZ0Te/ILHOIO
6 A PA Beipessl. MaccuBsl. 2
MOZe/INPOBAHUS. - -
7 Co3paHne TpexMepHBIX JeTaner CI0KHOU 4
reoOMeTpHH.
8 B3aumocBsi3u (TTpUBSI3KH). 1
9 |Pazgen 3. Pabora co cbopkamu. Co3paHue MpocCThIX COOPOK. 3
10 Co3paHue C/IOKHBIX COOPOK. 3
TToBEPXHOCTU ¥ UHCTPYMEHTHI [1/1s1 pabOThI C
11 |Pa3gen 4. PaboTta C TOBEPXHOCTSIMH, HHMHP pym AP 7
JINCTOBBIM METaJIJIOM U PaG :
12 |merannoxoncTpyKimamu. abora C JIMCTOBBIM MeTajlyIoM U 3
MeTa/JIOKOHCTPYKLIUAMM.
Bcero 3a 5 cemecTp 34
3.3. CamocrosiTennbHas pabdora crygenrta (CPC)
Ne Oo0neMm,
i Homep n HanMeHOBaHue pa3jeia JUCHMIIAHBI Copep)xaHue yueOHOro 3afaHus 4ACOB
1 [ToBTOpEHME MPOKEHHOTO 9
Marepuarsna.
2 W3yueHre pekOMeHJ0BaHHbBIX 3
Paszen 1. PaboTa ¢ 3CKU30M. UCTOYHUKOB.
3 Hactpotika CATIIP Ha 7
cobctBerHoM TTK.
4 Paborta Hajj KypCOBBIM IIPOEKTOM. 8
5 |Pa3gen 2. OcHOBHI TBEPAOTEILHOTO MOJe/TupoBanust.  |PaboTa Haj KypCOBBIM ITPOEKTOM. 9
6 [ToBTOpEHME MPOHJEHHOTO 5
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L Marepuara.
7 N3yueHne pekoMeH/I0BaHHBIX 6
HCTOUHUKOB.
3 BrirnosiHeHue 3a7iaHuit J71st 8
CaMOCTOSITE/TbHOU PabOThI.
9 Pabora Hagi KypCOBBIM TIPOEKTOM. 10
10 [ToBTOpEHME MPOKJEHHOTO 3
Marepuara.
1 Paszen 3. PaboTa co cO0OpKamH. V3yyeHre peKOMeH/[0BaHHBIX 3
HCTOYHUKOB.
12 BrinonHeHue 3aaHuil Jjist 4
CaMOCTOSITe/IbHOM PabOThIL
13 PaboTa Haji KypCOBBIM TIPOEKTOM. 9
14 [ToBTOpEHME TIPOIiIEHHOTO 5
Paszen 4. PaboTa ¢ MOBepXHOCTSIMH, IMCTOBBIM Mareprara.
15 |MeTayyioM ¥ MeTa/UIOKOHCTPYKLIUSMHU. VI3yuenne pexoMeH |0BaHHBIX 6
HMCTOYHUKOB.
16 BrinonHeHue 3a,quaHI/H71 il 10
CaMOCTOSATEeILHOM paboThI.
Bcero 3a 5 cemecTp 93

3.4. KypcoBoii npoeKT

COJEPXXAHUNE JOTAITA

TIEPHIO]]

NCITIO/IHEHUAIVIAHUPYEMOE

MIPOTOTHIIA HCC/IeyeMOro 00beKTa.

(Hepenu BPEMHSI (4ac)
ceMecTpa)
Oran 1. 1. CocTtaBneHue 3a/jaHys Ha KypCOBOe TIPOeKTUPOBaHHUE. 2.
O630p UTEPaTYPHI TIO TEME KYPCOBOTO TIPOeKTa. 3. Bribop 1-8 10

Oran 1. 1. [TocTpoeHre TpeXMePHOM MO/Ie/I BbIOPaHHOTO 00beKTa. 2. 9-17

OdopmiieHNe TTOSCHUTETHFHOMN 3alUCKU U TIPe3eHTaluy K AOKIay. 26
Bcero 3a 5 cemecTp 36
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
12(3 4 6|7 8 9 1011|12{13|14 15 16 17
5 3ag. CPC | |OP| |KII| 3ax. CPC | AP 3ag. CPC | OP| KII, aud. 3au.

Ycii0BHBIe 0003HAYCHUSA:

[P — nuarHocTUueckasi paboTa;

3an. CPC — 3afiaHus 1J1s1 CaMOCTOSITe/IbHOM pabOTh;

KII — KypCoBoO#i IPOEKT;

mud. 3au. — auddepeHMPOBAHHBIN 3a4erT.

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB TIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBa/IbI B
cnenyrommx dpopmax:

e JIMarHocTuyeckas pabora;
e 3a/laHUs [/l CAMOCTOSTe/IbHON paboThI;
e KYPCOBO! ITPOEKT.

IIpome)xyTouHas arrecranusi IIPOBOJUTCS B (hopMax:
e uddepeHMPOBAHHBIN 3aYerT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. I1. bonbiakos, A. B. Yaruna. . 3D-moznempoBanue B KOMnAC-3D Bepcuii V17 u Beliie. CaHKT-
ITetepOypr: ITutep, 2021, 351. pec.

2. K. O. I'masyHog, E. A. ConogyxuH. . MogenupoBanue B Kommnac-3D. CaHkr-IletepOypr: U3a-so BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2024, 1. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://help.ascon.r/KOMPAS/21/ru-RU/az1455289.html — Scku3bi&nbsp;;

2. https://kompas.ru/publications/video/ — Obyuaroiiyie MaTepUabl: BUEO;

3. https://kompas.ru/source/info_materials/2021/A36yka%20KOMITAC-3D.pdf;

4. https://help.ascon.rt/KOMPAS/22/ru-RU/index.html — KOMITAC-3D&nbsp;;

5. https://e.Jlanbook.com/book/419432 — 3BC Jlau;

6. https://rutube.ru/video/5f219ae00683385ea8637944d42fa32c/ — Jloxka B Kommac 3D. TToBepxHOCTHOE
MofenupoBaHue B Komnac 3D - cMoTpeTs Bufeo onaiid ot «<KPEATUBHAS MEXAHUWKA» B
XOpOILIEM KauecTBe, onyosrnkoBaHHoe 23 despans 2023 roga B 17:46.;

7. https://rutube.ru/video/7c187de8d172f8a13182561bb17f07b6/ — Buaeoypoku Komriac 3D V18. CoBok.
[ToBepXHOCTHOE MOJIe/TMPOBaHKE - CMOTPETh BU/IE0 OHJIalH OT «YueOHUK 1o Pykozenyio» B XoporieMm
KauecTBe, ory0skoBaHHOe 15 ceHTs6pst 2023 roza B 17:59.;

8. https://help.ascon.rt/KOMPAS/21/ru-RU/884_glaval03_poverkhnosti.html — Ob61iue ceefenus o
C03/laHMH TToBepxHOoCTel&nbsp;.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIH [IOPTa TEXHUUeCKOIo peryauposanus: HopMel, npaBuia, cTaHiapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.

5.5. IIporpamMMHOe obecIieueHHe:

1. SolidWorks 2015 R5;
2. KOMIIAC-3D V17.

5.6. UH(dopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.



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. IIpakTHyeckue 3aHATHA:

1. SolidWorks 2015 R5;
2. KOMIIAC-3D V17.

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
ITAKETBI ITPUKJ/IAJHBIX ITPOT'PAMM

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa ITAKETBI TIPUKJ/IAAHBIX TIIPOTPAMM  siBasieTcss  AUCLMITIMHON — YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HanpasneHuto 24.05.04 HagueayuoHHo-baniucmuyeckoe obecneueHue NpUMeHeHUs KOCMUUYECKOU MexHUKU.
MucuurnvHa peanu3syeTcs Ha Qakynbrete A PaketHO-KocMuueckodt Texanku BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit A5 JUHAMUKA U YIIPABJIEHUE TTOJIETOM JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-2 criocobHOCTs pa3pabarhbiBaTb METOAMKM MCCAeJOBAaHHSA Oa/UIMCTUUECKUX M JUHAMHYECKUX
XapaKTepUCTUK NPY MOJeUPOBAHUU TPAeKTOPUIA MOIETOB.

Cojep>kaHrie JVCIUIJIMHBI OXBAThIBAeT KPYT BOTPOCOB, CBf3aHHBIX C Pa3pabOTKOM TpexXMepHOW Mojeu
W3eust [171s1 TIOC/IeAYIOIIero UCC/eJOBaHuUs ero a3poANHaMUIeCKUX XapaKTePUCTHK.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e 3aJaHus [JIl CAMOCTOSITe/TEHOU PaboThI;
e  KYPCOBOI ITPOEKT.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI
MpeyCMOTPEHbI JIeKIIMOHHBIe 3aHATHS (17 u.), mpakTuueckue 3aHsaTHsS (34 4.), camocTosiTeNlbHas paboTta
cryzaenta (93 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
ITAKETBI ITPUKJ/IAJHBIX ITPOT'PAMM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 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.

11

HaumeHnoBaHue PexoMenjIyemas: JITepaTypa TpyRoeMKOCTB,
paboThI yac.
Paspen 1. PaboTa ¢ 3cKu30M.

IToBTOpenue
TPONIeHHOTO 2
MaTepHaa. B. II. Bonbmakos, A. B. UaruHa. . 3D-MogenvposaHye B
N3yuenue KOMnAC-3D Bepcuii V17 u Bbiinte: Cankt-ITetepOypr: [Tutep,
PEKOMEH/I0BaHHBIX 2021 (1, 2) 3
HMCTOYHUKOB. K. O. I'masyHos, E. A. CononyxuH. . MogenvpoBaHue B
Hacrpoiika CATIP Ha Kommnac-3D: Caunkr-ITetepOypr: U3a-8o BI'TY "BOEHMEX" um. 9
cobcrBerHom TTK. . ®. YcruHosa, 2024 (1)
PaboTa Hajy KypCcOBbIM 3
TIPOEKTOM.

Wroro no pasgeny 1 15

Pa3zgen 2. OcHOBBI TBepP0TE/IHHOI0 MO/e/IMPOBaHHUS.
Pabora Hag KypCcOBbIM 9
MPOEKTOM.
E;:;;E;Eg?o K. O. I'nasyHos, E. A. ConogyxuvH. . MogenupoBaHue B 5
Marepuaa. Kommac-3D: CaunkTt-ITetepbypr: U3za-so BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2024 (Bce)

Hsyuenue B. II. Bosbmakos, A. B. UaruHa. . 3D-mMogenvpoBaHue B
PEKOMEH/IOBAHHBIX KOMnAC-3D Bepcuii V17 u Boittie: Cadkr-Iletep6Oypr: ITurep, 6
HICTOYHUKOB. 2021 (4)
BrimonHeHue 3aaHui
JIJIS1 CAMOCTOSITeTbHOM 8
paboThI.

Wroro o pasgeny 2 28

Pazgen 3. PaGora co cOopkamu.

PaboTa Haj KypCOBBIM 10
TIPOEKTOM.
IToBTOpEHUE
TIPONIeHHOTO 3
Marepuarna. B. I1. bosbiuakoB, A. B. YaruHa. . 3D-mMozenvpoBaHye B
W3yueHue KOMnAC-3D Bepcuii V17 u Boiie: CaHkt-ITetep6Oypr: TTutep,
PEeKOMeH/[0BaHHBIX 2021 (7, 8) 3
HMCTOYHUKOB.
BrinonHeHue 3a1aHui
7SI CAMOCTOSITETEHOM 4
paboTEhI.

Wrtoro no pazgeny 3 20

Pa3pen 4. PaGoTa c mOBEPXHOCTSMM, JIMCTOBBIM META/I/IOM M METAa/VIOKOHCTPYKI[USIMH.
I I
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Pabota HaJi KypCOBBIM
MIPOEKTOM.

IToBTOpEHUE
TPOWJ€HHOTO
Marepuasa.

N3syuenne
PeKOMeH/I0BaHHBIX
HCTOYHUKOB.

BrirosiHeHHe 3aIaHMIA
/IS CAaMOCTOSITe/TbHOM
paboTEHI.

B. Il. Bospiakos, A. B. Yaruna. . 3D-mozpenvpoBanye B
KOMnAC-3D Bepcuii V17 u Boite: Cankt-ITetepOypr: [Tutep,
2021 (6)
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Wrtoro mo paspeny 4

30

12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MMAKETBI ITPUKJIAJJHBIX ITPOT'PAMM

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e 3aJaHus [/l CAMOCTOSITe/TEHOM PaboThI;
e KYPCOBO ITPOEKT;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

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

3ajaHus /1A CaMOCTOATe/TbHOH PaboThI
"3auTeH0" TIpU YCJI0BUY TTPAaBU/ILHOTO BBITIOJIHEHHWS 3ajaHUsl.
"He 3auTeHO0" TP yCJIOBUY HEBBITIONMHEHUS 33/IaHKSI WIW BLITIOTHEHHUS 33/]aHUS C CYIIle CTBEHHBIMH OITHOKaMH.

KypcoBoii npoekT

Ha 3aumry KypcoBoro npoekTa 06y4aroIiuiics pefiocTaB/isieT TeKCT I0sSICHUTeTbHOM 3ariCcKH,
TIpe3eHTaLMI0 U CO3/IaHHYI0 TPEXMEPHYH0 MOJie/Ib UCC/Ie/lyeMOoro jieTaTe/IbHOTo amrapara.
Jlnst morycKa K 3aijuTe HeoOX0IMMO BBITIONHEHHE CIeYIOINX YCI0OBHA:
1) TpexmepHasi MOZe/lb COOTBETCTBYET rabapUTHBIM XapaKTePHUCTUKaM MPOTOTHUIA, YUTeHbI KOHCTPYKTHUBHbIE
ocobeHHOCTH
2) mosicCHUTe bHas 3aricka oopMsieHa B COOTBETCTBUM C TPeOOBAaHUSIMU By3a K MOSICHUTEILHBIM 3aMMCKaM K
KyPCOBBIM IIPO€KTaM
OtleHKa 110 UTOram IpOBe/ieHNs 3aLUThl KypCOBOTO IIPOEKTA BLICTAB/ISIETCS pellieHHeM KOMUCCHU I10 IIPUeMy
KyDPCOBBIX ITPOEKTOB, C(hOpMUPOBaHHOM Ha Kadeape A5

OrjeHka "OTJIMUHO" BBICTABJIAETCS, €C/TM 00yUaroIUNACs BBITIOJIHUI BCe 3aJaul, TiocTaBieHHble B KII, u
otBeTws1 Ha 85-100% BOMIPOCOB, MOCTaBIEHHBIX KOMUCCHEN B COOTBETCTBUM C MaTepuaiaMu, U3/10)KeHHBIMHU B
nosicHUTe/TbHOM 3amucke K KIT.
OrieHKa "X0OpOIIo" BLICTABIAETCS, eC/T 00yJaroIuics BBIOHW BCe 3a/jau, mocTtaBiaeHHbie B KIT, v oTBeTHNI
Ha 50-85% BoMpoCoB, MOCTaB/IeHHBIX KOMUCCHEH B COOTBETCTBUM C MaTepraiaMy, U3/10’KeHHbIMU B
MOSICHUTe/IbHOM 3anucke K KII.
OrieHka "y/10B/IETBOPUTETHHO" BLICTABJISIETCS, €CJ/TH 00yUarOIUiACS BBITTOTHIII BCE 33/lauH, TTOCTAB/IEHHbIE B
KITI, v orBeTra Ha 25-50% BOMPOCOB, MOCTaB/IEHHBIX KOMUCCHEN B COOTBETCTBUU C MaTepuaiaMu,
W3JI0’KeHHBIMH B MOsICHUTeIbHOM 3amucke K KIT.
OrieHKa "He 3alUTU" BBICTABISIETCS, €CJTH 00yJaroIuiics BLITIOTHIUI BCe 3a/1au, TIocTap/ieHHbie B KIT,
TOJTyYUJI I0MYCK K WTe, HO OTBETU/I MeHee YeM H 0 BOI B, NIOCTaB/eHHbIX KOMUCCHEN B

(0] OIYCK K 3a e, HO OTBe eHee yeM Ha 25% BOMpOCOB, IIOCTaB/Ie oMHCcHe
COOTBETCTBUU C MaTepuaiaMu, U3JI0KeHHbIMU B MOSICHUTE/IbHOM 3anucke K KII.

JuddepennupoBaHHbIii 3a4eT

ITpomesKyTOUHBIH KOHTPOJIb T10 JUCIIUTIIFHE TIPOX0AUT B (hopme muddhepeHI[MpOBaHHOTO 3avueTa,
KOTOPBIY 0(hOpMIISIETCSI TIPH YCIOBUH TIOJTHOTO BBITIOJTHEHUS TPadviKa KOHTPOJIbHBIX MEpPOTIPUSITUM.
IuddepeHITMPOBaHHBIHN 3aueT MPOXOAUT B (hopMe Oece/ibl C MperojaBaTesieM U PeIeHus CTYIeHTOM TPex
3a/laHui 10 pa3zesaM AUCHUIIINHBL. OlleHKa "3auTeHO-0T/IMYHO' BLICTABJISI@TCS TIPU YCJIOBUU PeLlieHUs TPex
3a/1au, "'3auTeHO-XOpOIII0" - TIPY PellleHNH JBYX 3ajjau, "'3auTeHO-yI0BIeTBOPUTE/TLHO" - TP PellieHUH O/IHOM
3a/lauM.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
3aHATHA B I E
KOHTaKTHOM =g % u=:“ g %
a dopme - > = T
£3 FE 58
S) E o g X| S H g O
& ] HaumeHoBaHue pa3/ie/ioB U E g = Bl a2 oNe]
2 = JUAAKTHYECKHX eJUHHI] o 5wl Y S = el
X | & 2| ©| E|g8|E=| &8 HO
O ~ S |z E| e85 < >
o E EE 3% =3
A E|£8|08 o <2
) o=
: : | T
= o
3aziaHus AJis
3 5 [Pasgen 1. PaGora c 3cku30M. 27 12 4 8 15 25 CaMOCTOSITe/TbHOM
paboThI
Paspen 2. Ocuons camocromenmoi
3 5 |TBepAgoTe/NHLHOrO 42 | 14 5 9 28 25 A6OTHI
MO/ e/TMpPOBaHusI. DaboTel,
KypcoBoi nipoekT
3 5 |Pa3gen 3. PaGora co coopkamu. | 30 | 10 | 3 7 20 25  |KypcoBoii mpoekT
Pazpen 4. Pa6ora ¢
MOBEPXHOCTAMH, JTUCTOBBIM 3aanmst Jy1s
3 5 ’ 45 | 15 5 10 30 25  |camocTosITeNTbHOU
MeTaJllIoM U
paboThI
MeTa/VIOKOHCTPYKIMAMH.
Bcero 3a 5 cemectp 144 | 51 | 17 34 93 100
Bcero no gucIuinHe 144 | 51 | 17 34 93 100
14 25948
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Kputepuu oneHuBaHus

Ne 1
Ne 2

Ne 3
Ne 4

Ne 5
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Ne 6
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Ne 10

Bonpocbl omkpbimozo muna:

Kaxkoii pexxum B Kommac-3D obecrieurBaeT MoCTPOEHWE TOPU30HTATbHBIX

1 BePTUKA/IbHBIX OTPe3KOB?

3auem HeoOxozuM pexkum TTpussizku B Kommac-3D?

Kak pacimmdpossiBaetcs "MIIX mogem"?

ITpu nocTpoeHnu Jetanu HeobXoAUMO CJie/laTh MacCHUB 3/IEMEHTOB, K3eMILISIPhI B
KOTOPOM He JI0/DKHBI ObITh TOUHBIMU KOTIMSIMH JPYT Apyra (HanpuMep, Y HUX [OJDKHBI
OT/IMYATHCS JIMHeHHbIe pa3Mepbl). Kakum 06pa3oM parioHa/IbHO BBITIOHUTh
MOCTPOeHHe TaKou fieTanu?

3D-mojie/h, 00beIUHSIONTAs MOZIEU fIeTasleH, Apyrrie COOPOUHbIE eIVHUIIGT
Y CTaH/IapTHbBIE U3/Ie/US - 3TO

[JaiiTe onpefiesieHrie KCXOLHOU TOUKe

[l KaKMX MaCCUBOB HEBO3MOJKHO CO3/jJaHHe K3eMIUISIPOB, He SIB/ISIOIINXCS TOUHBIMA
KOIWSIMM JIpYyT Apyra?

YTo 03HauaeT 3ampeT Ha peJJaKTUPOBaHKe KOMITOHEeHTa B cOopke?

Kaxkumu MoryT ObITh UCIIONTHEHHUS] MOZIe/N?

Uro sBseTcs puMepaMHy yAaleHusl MaTepyaa Tea?

Bonpocbl 3akpbimo2o muna:

ITporpamma A/1s1 TPOEKTHPOBAHKS U BBIMTyCKa paboyeii MPOeKTHOM JOKyMeHTaL|H,
MOZie/TMPOBaHus 00BEKTOB, MO/I/TMPOBAHUSI TTOBe/IeHUS U3/Iei B PYCCKOM SI3bIKe
TIO/Ty4Yr/ia COKpallleHHOe HauMeHoBaHue (TIprBeuTe abOpeBUaTypy, KOTOPOU MPUHSITO
0003HauaTh porpaMMbl TAaKOTO K/1acca, He ”HOCTPAHHOTO ITPOUCXOXKAEHHUS):

JleTany KOMITOHYIOTCSI B COOPKY C TIOMOLL[bIO B3aUMHOI'O PacIoNOXKeHUs U ...

BepHo 1 ciiepiyroliiee yTeepKaeHue:

B G0/BIIIMHCTBE CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBaHUsA (B YaCTHOCTH,
Hanpumep, B SolidWorks) n3MeHeHUs B fieTaiu TIPUBEAYT K COOTBETCTBYIOIIUM
v3MeHeHUsIM B cOOpKe, MCIIO/b3YIOLLEeN JaHHYIO IeTallb, U B UepTexe JeTanu
3D-Mopenb U3zienusi, U3roTaBIMBaeMOro 13 OFHOPOJHOTO MaTeprasa 1 6e3 mprMeHeHUs
COOPOUHBIX OTeparyi - 3To

3D-Mofe/h, 06beIUHSIONas MOZIe/U IeTasiel, Apyrre CO0POUHbIe eAUHUIIbI

Y CTaHAapTHbIe U3Zle/Us - 3TO

[y pricKpeTH3aiuy pacueTHOW 00/IaCTU U pellieHus] YPaBHeHUH rU/IpOra30MHAaMUKU B
COBPeMEeHHBIX TaKeTax yallle BCero UCIoJib3yeTcsi MeTo/| KOHTPOJIbHBIX ... (B OTBETe
[IOJDKHO OBITh CYIIIeCTBUTE/LHOE BO MHOKECTBEHHOM UMCIIE)

BepHo 51 ciiepiytoliiee yTBepKAeHue:

OCKU3 [I0/KeH OBbITH TIOTHOCTREO OMpe/ieieH, UTO 03HayaeT HeoOX0JUMOCTh
MPOCTAaB/IeHMsI HA HEM pa3MepOB U YCTaHOB/IEHUsI IPUBSA30K, KOTOPbIe B COBOKYITHOCTHU
OZHO3HAYHO OTIPeZIe/ISII0T KaK I0JIo’KeHHe 3CKU3a B paboueii 0bmacTy, Tak ¥ B3auMHOe
pacriosioykeHre U pa3Mephbl 3/IEeMEHTOB 3CKH3a.

BepHo nm ciefyroliiee yTBepxK/eHue:

ITpn pa3paboTke ZieTasi BO3MOXKHO MCTI0/IB30BaTh TOJIBKO TPH CYIIleCTBYIOIIMe 6a30BbIe
T/IOCKOCTH.

BepHo /1 ciiefyroliiee yTBepKeHue:

Bcerja cyliecTByeT JUIIb OJUH CIIOCOO CO3/1aTh KOHKPeTHYIO fieTanb B CATIP, T.e.
TOJTLKO OfIH HabOP UCIO/b3yeMbIX UHCTPYMEHTOB M TIOC/Ie[J0BaTeILHOCTh WX
TIpPUMEHEHMUS.

B KOMITAC-3D B03MO)KHO MO/Ie/IPOBaHUe fieTajiel, ToaydaeMbIX U3 JINCTOBOTO
MaTepuasa C OMOLIBHO...
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