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Annortanusa

Hucnunnuna «udpossie Texnonoruu 3D MoaenupoBaHusy BXOJUT B 00pa30BaTeNbHYIO
IpOrpaMMy BBICIIEr0 0Opa3oBaHMs — MPOrpamMMy OakaigaBpuaTa Mo HANpPaBJICHUIO MOATOTOBKHU/
cnenuanbHocTd 20.03.01 «TexHocdepHast 6€30MacHOCTb» HaNpaBIeHHOCTH «MHXUHUPUHT U
udpoBHU3aIMsA CUCTEM oOecreyeHHs] 0e30MacHOCTH TexHocdeps». [ucuuimHaa peaausyercs
kadenpoit «NeSy.

JucnunivHa HaieneHa Ha (OpMUPOBAHUE Y BBITYCKHUKA CIIETYIOUMX KOMIIETEHIUHN

[IK-1 «CrocobeH mpUHMMAaTh ydacTHE B HAy4HO-HCCIEIOBATEIbCKUX pa3pabOTKax IO
npouIl0 MOJArOTOBKM B COCTaBE KOJUIEKTHBA: CHCTEMAaTHU3MpOBaTh MH(OpPMaLUIO MO TeMe
UCCIIEIOBAaHUM, IPUHUMATh y4acTHE B SKCIEpPUMEHTaX, 00pabaThIBaTh MOIYy4YEHHBIE JaHHbBIE C
UCIOJIb30BaHNEM UH(OPMAITMOHHBIX TEXHOJIOTHH U LIU(PPOBBIX CPEACTBY»

[IK-2 «Crmoco0eH MpOBOAWTH  JKOJOTHYSCKHH  aHAIM3, IPEIyCMATPH BAIOIIMI
pacluMpeHrue U PEKOHCTPYKIUIO ACWCTBYIONMX MPOU3BOJACTB, a TAKKE CO3/1aBAEMBIX HOBBIX
TEXHOJOTUH U 00OpYIOBaHUS, C UCIOIB30BAHNEM HH(MOPMAIIMOHHBIX TEXHOJIOTUN M LU (PPOBBIX
CPEICTB»

[IK-3 «CnocobeH ompenensTh MHKEHEPHbIE aJTOPUTMbl TEXHOJOTHMYECKUX PEIIeHHH,
CIOCOOCTBYIOIIMX CHUKEHUIO HETAaTUBHOTO BO3JCHCTBHS Ha OKPYXKAIOIYIO CPEIY»

[IK-5 «CnocobeH mnpuHUMaTh ydacTHE€ B MH)KEHEPHBIX pa3paboTKax IPOEKTOB
9KOJIOTUYECKON U TexHOCepHON 06e30macHOCTH MPOU3BOACTBA, COOPYKEHUN OUYUCTKH CTOUHBIX
BOJI U 00paOOTKH OCAIKOBY

ConepxaHue TUCHUILIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPUMEHEHUEM
HUQPOBBIX TEXHONOTHH JUIsI CO3MaHUS Mojenell OO0bEeKTOB (KOMIIOHEHTOB MPUPOAHO-
TEXHUYECKUX CHCTEM) B BUPTYAJIbHBIX TPEXMEPHBIX IPOCTPAHCTBAX.

[lpenogaBanue AUCUMIUIMHBI MpPEeIyCMAaTpUBAET cienyiolme QopMbl OpraHu3aluu
y4eOHOro Impolecca: JEeKIUHU, JJabopaTopHble PadOThl, CAMOCTOSITENbHAsE paboTa 00yJaroILerocs.

[IporpaMMoli IUCHMIUIMHBL HPEAYCMOTPEHBI CIEAYIONME BUJbl KOHTPOJIS: TEKYLLMM
KOHTPOJIIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs aTTecTalus B opme 3ayera.

OOmast TpyI0eMKOCTh OCBOCHHS JUCHHUIUIMHBI COCTaBJseT 3 3a4eTHHIX enuHuIbl, 108
4acoB.

SA3bIK O0y4YEeHUS IO TUCITUTUTMHE «PYCCKUN.



1. TlepedyeHb MIIAHUPYEMBIX PE3yJIBTATOB OOYYCHHS O JUCIUIUINHE
1.1. lenu npenoaaBaHus JUCIUTLIAHBI
Lenpro mpenonaBaHus AMCUMUILIMHEI SBJSETCS MOJydeHHE OOyJaloUMMUCS 3HAHUH, YMEHUH U
HaBBIKOB II0 CO3MaHWI0, MoAauduKaluu | ucrnoids30BaHuto 3D Mojeneir 0OBEKTOB ¢
HCITOJIb30BAHUEM 1M (PPOBBIX TEXHOIOTUH.
1.2. JlucuumiuHa  BXOJAUT B  COCTaB  4acTH, (OPMUPYEMOH  ydacTHUKAMHU
00pazoBaTeNbHBIX OTHOIICHUM, 00pa30BaTeIbHON MPOTrpaMMbl BBICIIETO O0Opa3oBaHus (maiee —

OI1 BO).

1.3. TlepeveHb IIAHUPYEMBIX PE3YILTATOB OOYUICHUS 110 JUCIUILINHE, COOTHECEHHBIX C
IJIaHupyeMbIMH pe3yabTatamu ocBoeHust OI1 BO.
B pesynbprare m3ydeHHs DUCIUILTMHBI OOydaloUMics JODKEH 00JanaTh CIEAYIOIMMU
KOMIIETEHIIMSMHU UM UX YacTsaMu. KoMneTeHnyu U WHAMKATOPHI UX JOCTHIKEHHS TTPUBEICHBI B

Tabimune 1.
Tabmumna 1 — IlepedeHb KOMIIETEHIIMI U WHIUKATOPOB UX JOCTHKCHUS
Kareropus (rpymnna) Kox n HanmeHoBaHME Kon n HanmeHoOBaHMeE MHAMKATOpa
KOMIIETEHIIN U KOMIIETEHIIN U JOCTU>KEHU ST KOMIIETEHIU T
[1K-1 CiocobeH mpuHUMATH
acTHe B HAy4HO-
ya e [1K-1.3.2 3HaTh K (pPOBHIE CPEACTBA
HCCIeA0BaTENbCKUX
JUTSI IO CKa WH(OPMAIUHU TT0 TEME
pa3paboTkax 1o mpoQuITo .
uccieoBaHui, HH(QOpMallnOHHBIE
MOATOTOBKH B COCTaBe
TEXHOJIOTUHU, B TOM YHUCJIE
KOJIJIEKTUBA!
WHTEIJICKTYaJIbHbIE, JJIs1 BHITTOJIHEHUS
[Ipodeccuonanbubie | CHCTEMATU3UPOBATH
pacueToB M MOPSIOK pabOThl C HUMH
KOMITETEHII U WHQOPMAIIHIO 10 TEME
. [IK-1.Y.1 ymeTb BBINOJHSTH TOUCK
UCCIIeIOBAaHUM, MPUHUMATH -
JTAHHBIX 110 TEME M CCIIETOBAHUM C
y4acTHe B DKCIIEPUMEHTAX,
M CII0JIb30BaHUEM I (PPOBBIX CPENICTB
00pabaTpIBaTh MOJydEHHBIC o
WH(POPMAITMOHHBIX TEXHOJIOTH,
JTAHHBIE C UCTIOJIb30BaHUEM
.. | BKJIIOYasi MHTEIJIEKTYyaJIbHbIE
WHGOPMAITMOHHBIX TEXHOJIOTH I
U UQPOBBIX CPEICTB
[1K-2.3.1 3HaTh METOIUKU pacyeTa
OLICHKH BO3CWCTBUS HAa OKPYKAIOIILYIO
cpelly MIaHUPYEMOU AESITETbHOCTH U
[1K-2 CriocobeH mpoBOAUTH peily Py
o COOTBETCTBYIOLLEE TPOrPaMMHOE
HKOJIOTHYECKUI aHaIIn3,
npeaycMaTpyBaOIM i obecrieuenne
Y [1K-2.Y.1 ymeTs NpUMEHSTh LU (PPOBHIE
pacumpeHue u
WHCTPYMEHTBI JUTsI CO3TIaHUs U
PEKOHCTPYKILIHIO
[IpodeccrnonanbHubie . odopmieHUsT HHPOPMAITUHN IS
JIEHCTBYIOUMX MPOU3BOCTB, a .
KOMIIETEHIIN U MPOBEJICHUS OLICHKU BO3/ICUCTBUS HA
TaKKE CO3/]TaBAEMbBIX HOBBIX o Ao cper
TEXHOJIOTUI U 000pyIOBaHUS, Py D peay
I1IK-2.B.2 BnaneTh HaBBIKAMU aHAJIN3a
C UCIIOJIB30BAHUEM
.. | pe3yabTaToOB pacueTa OLEHKU
WHGOPMAITMOHHBIX TEXHOJIOTH I BO3ICHCTBIS HA OKPYKAIOIIYIO CPELY
U IUQPOBBIX CPE/ICTB .
IJIAHUPYEMOM JESTEIbHOCTH C
M CITOJIb30BaHNEM HH(POPMAITUOHHBIX
TEXHOJIOTU I
[1K-3 CnocobeH onpenensth [1K-3.B.1 BnageTs HaBbIKAMU
WH)KEHEPHBIC AJITOPUTMBI MPUMEHEHU S U (PPOBBIX CPENICTB ISt
[IpodeccronanpHble | TEXHOIOTHYECKUX PEILCHUI, pa3paboTKu MpeIoKEHUH 110
KOMIIETEHIIN U CIIOCOOCTBYIONIMX CHUIKEHUIO | BHEAPEHUIO COBPEMEHHBIX
HETATUBHOTO BO3/ICUCTBUSI HA | MPUPOJAOOXPAHHBIX TEXHOJIOTUHN U
OKPYKAIOILYIO CPeny WH>KEHEPHBIX peIIeHU




I1K-5.3.2 35aTh BHABI
HH(POPMAITUOHHBIX TEXHOJIOTUH U
npodeccroHaTbHBIX U (PPOBBIX
MPOTPAMMHBIX CPEACTB IS

[1K-5 CniocoGeH npuHUMATh BBIITOJIHEHU S PACUETOB COOPYKEHU I
ydacTue B MH)KEHEPHBIX OYUCTKH CTOYHBIX BOJA U 00pabOTKH
pa3paboTKax MpPOEKTOB 0CaJIKOB

[podeccuonanpubie | IKOJIOTUYECKON U I1IK-5.Y.2 ymeTs npuMeHSIThH

KOMITETEHLIN U TeXHOC(EpHOI Oe30macHOCTH | MH(GOPMAIIMOHHO-KOMMYHUKAI[TMOHHBIC
IPOU3BOJICTBA, COOPYKEHU I TEXHOJIOTUHU U IPO(peCcCCHOHANbHbIE
OUYUCTKU CTOYHBIX BOJ U 1 dpoBbIe TPOrpaMMHBIE CPEACTBA TS
00paboOTKH OCaIKOB BBIIIOJIHEH U CIIEIMAJIbHBIX PACUETOB U

pa3paboTKu KOHCTPYKTUBHBIX U
KOMIIOHOBOYHBIX PELICHUI
COOPYKEHUN OUUCTKU CTOYHBIX BOJ U
00pabOTKH 0CaTKOB

2. Mecro aucnuminHb B cTpykType OI1

Jucnuminaa MoxeT 0a3upoBaThCs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YIAOIIMMICS
IPU U3YYEHUU CIETYIOUMX JUCIUTIIINH:

— «HayuHas Bu3yanuzanus»,

— «IudpoBu3anust WHKEHEPHOH NEATEIBHOCTH B TEXHOCHEPHON OE30IaCHOCTH »,

— «MoJenupoBaHUE CUCTEM 3€JICHBIX HACAKIACHUI.

3HaHuUs, MOJydYEHHbIE IpPU H3Yy4EHUM MaTepuajna JAaHHOW AUCHUILIMHBI, HUMEIOT Kak
CaMOCTOATEIbHOE 3HAYEHUE, TaK M MCHOJB3YKOTCS NPU HU3YYEHHHU JAPYIHX IUCHMUIUIMH H
MOZYJIEH:

— «MeXIUCIUIIITMHAPHBIN TPOEKTY,

— «IpousBoacTBeHHAs NpEAAUIIIIOMHAs PAKTUKA,

— «TexHosorMyecKkue WHHOBAIlMM B CHCTEMax »JKOJIOTMYECKOIO MOHHUTOPUHIA U
KOHTPOJISD.

3. O0BeM H TPYTOEMKOCTh JAWCITUTIITUHBI
Januble 00 o0meM o0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHUJIIOB Y4eOHOM
paboTHI O AUCHUTLINHE (M pacipe/ieICHIE 3TOH TPYIOEMKOCTH 10 CEMECTpaM) MPEACTABICHEI B
Tadaume 2.

Tabmuna 2 — O6beM U TPYJIOEMKOCTh JUCIUIUIMHBI

TpynoeMKocTs 1o
Bun yaeOHo# paboThI Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyodoemkocmsy oucyunaunst, 3E/ (4ac) 3/ 108 3/ 108
U3 nux uacoe npakmuueckoi no020moeKu 17 17
Ayoumopnbie 3anHamus, BCETo yac. 34 34
B TOM YHUCJIE:

nexiuu (JI), (qac) 17 17

naboparopHusie padotsl (JIP), (yac) 17 17
Camocmosamenvnasa paboma, Bcero (dac) 74 74
Buo npomesxxcymounoii ammecmayuu: 3a4et, 1udd. 3auer 3auer
3ader, sk3ameH (3auet, Judd. 3au, Ik3.)

4. CopneprkaHue TUCITUTUIAHBI




4.1. Pacnpenenenue TpyI0eMKOCTA TUCHMILIMHBI 11O pa3zieiiaM U BHUJIaM 3aHSATHH.
Paznenbl, TeMbl AUCUUIUIMHBL U UX TPYAOEMKOCTh TPUBECHBI B TA0IHIIE 3.

Tabnuua 3 — Pa3nensl, TeMbl M CHUIUIMHBL, UX TPYA0EMKOCTh

P Jlexmym | 113 (C3)| JIP KII CPC
as3Jenbl, TEMBI JTUCIATLIMHEI (uac) (aac) (4ac) (uac) (dac)
Cemectp 7

Paznen 1. OcHoBol 3D monenmpoBanust B 00macTu
TexHoc(epHoil Oe30macHOCTH

Tewma 1.1. Mcrionb3oBanvie 1MAPOBBIX TPEXMEPHBIX
MoJIesIeli B 001aCTH TEXHOC(EepHO Oe30MacHOCTH 6 0 29
Tema 1.2. [luppoBbie TpeXMEpHBIE MOIEIH B
MPOCKTUPOBAHUM HKOOHO3AIMTHONW TEXHUKU

Tema 1.3. OCHOBBI F€OMETPUIECKOTO MOIEIUPOBAHUS
KOMIIOHEHTOB NPUPOJIHBIX M TEXHUUECKHX CHCTEM

Pasnen 2. Cospanue 3D moxmeneii B xome
KOHCTpyHpoBaHus ¢ ucrionb3oBanreM CAIIP
Tema 2.}. [Mpmmenenne FreeCAD nist cozganms 3D 6 9 o5
Mozenein

Tema 2.2. OcOOEHHOCTH CO3/1aHUs TPEXMEPHBIX
Mojielieil HeKOTOPBIX BHIOB 3KOOHO3aIUTHON TEXHUKU

Paznen 3. Cozganue TpexMepHBIX MOJETIe 00BEKTOB
Ha OCHOBE JIaHHBIX JIA3EPHOTO CKaHUPOBAHHUS
Tewma 3.1. Mcrionb3oBaHue Na3epHbIX CKAHEPOB JJIs

5 5 8 20
CO3/1aHus UPPOBBIX TPEXMEPHBIX MOjIeNeH 0O bEKTOB
Tewma 3.2. [Ipuembl paboTHI ¢ TaHHBIMHU JIA3EPHOTO
CKaHHUPOBAHMS
Hroro B cemecTpe: 17 17 74
Hroro 17 0 17 0 74

Ilpaktnyeckass MOATOTOBKA 3aKIIOYAETCs B HEMOCPEACTBEHHOM  BBIIIOJIHEHUHU
oOydalonMMHCS  ONpEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oymymei
pO(EeCCUOHAIBHOM JIESATENbHOCTHIO.

4.2. CopepxaHue pa3ieioB U TEM JICKIIMOHHBIX 3aHSTHH .
CopeprxaHue pa3elioB U TeM JICKIIMOHHBIX 3aHITUH MPUBEACHO B TabmuIle 4.

Ta6n1/1ua 4 — CO,Z[ep)KaHI/Ie pa3acioB U TEM JICKIMOHHOTO NUKJIA

Howmep pasnena HasBanue u conep:kanue pa3aeiioB U TEM JIEKIMOHH bIX 3aHATHI
1 Paznen 1. OcuoBel 3D MopenupoBanus B 001actu TexHocepHoit
0e30macHOCTH

Tema 1.1. Mcnionb3oBanue 1udpoBbIX TPEXMEPHBIX MOJIENIEH B
obmactu TexHochepHoOlt O6e3omacHOCTH

PazHoBuIHOCTH U (POBBIX TPEXMEPHBIX MOJENeH, TpUMEHseMble
B oOnactu TexHocepHoil 6ezonacHocTH. Moaenu KOHCTPYKIITUT
HKOOHMO3aIMTHON TeXHUKH. [IpocTpaHCTBEHHBIE MOEIH
¢bynkunonupoBanus. CUMYISAUS TPUPOTHBIX U TEXHUYECKUX
npoiieccoB. MoenrpoBaHus ABUKEHUS )KUJKOCTH U Ta3a B
CHCTEeMaX OYMCTKU BOJ M MBLIETa30BBIX BBIOPOCOB. TpexmepHoe
MOJICTUPOBAHUE PACIIPOCTPAHEHU S U3TYUCHUS ISl pEILCHU s
3a7a4 MCTAaHIIMOHHOTO 30HIMPOBAHUS TPUPOAHBIX U
TEXHUYECKHX CUCTEM. TpexMepHOe MOAETHPOBAHUE IS OIEHKU




MHUKpOKIUMaTa. TpeXMepHble MOJIENIN Pa3BUTHS 0OCTAHOBKH NPU
YpEe3BBIYAHBIX CUTYyalHsIX. TpexMepHOEe MOJEIUPOBAHNUE
pa3BUTHUs IpUPOIHBbIX cucTteM. Cuctemsl JInnaeHMaiiepa. Moaenu
cykueccuu. TpexMepHas BU3yaau3alus Ui 0OydeHHs TepcoHaia
B LIeIIX o0ecrieueHust 0€30IMacHOCTH.

Tema 1.2. Lludpossie TpexMepHbIE MOJEIH B IPOSKTUPOBAHUH
HKOOMO3AIMTHON TEXHUKH.

[MrpoBbie TEXHOIOTUH MPOEKTUPOBAHUS U3enuid. OcoOeHHOCTH
MPOEKTUPOBAHMS SKOOM03aMTHOW TeXHUKU. 3amauu 3D
MOJIEIMPOBAHMS, PEIIAEMBIE IIPU IPOEKTUPOBAHUHU
skoouno3ammTHON TexHuku. [lonsarue CAIIP. HanpaBnenus
npuMeHeHust CAIIP npu npoeKkTupoBaHUM TEXHUYECKUX CHCTEM.
Knaccuduranus CAIIP (CAD, CAE, CAM). PDM-cucremsi. 3D
MOJIENTM KaK OCHOBA KOHCTPYKTOPCKOM nokyMeHTauuu. 3D
MojienH B (DyHKIIMOHAJIBHOM IpOeKTHpoBaHuU. [IpumeHeHue
MeTO/1a KOHEYHBIX 3JIEMEHTOB. TpexMepHOe MOJECINPOBAHUE B
MIOATOTOBKE NMPON3BOACTBA. COBpEMEHHBIE TEHACHIINHU B Pa3BUTHU
CPEACTB IPOEKTUPOBAHMUSL.

Tema 1.3. OCHOBBI TEOMETPUYECKOTO MOJEIUPOBAHUS
KOMIIOHEHTOB IIPUPOJIHBIX U TEXHUUYECKUX CHCTEM.
IlpencraBnenne 0ObEKTOB B BUPTYAIbHOM TPEXMEPHOM
npocrpancTse. Buasl npocrpancrsa. CUCTEMbI KOOPIUHAT.
Kunaccuduranus reomerpudeckux mozeneil. BokcenbHbie
MoJieny. BekropHbIe HenmapaMeTpUYECKUE U TapaMeTPUIECKIE
Mozienu. OOupe cBeIeH!s 0 MaTEMaTUUECKIX MOJIENISIX
reoMeTpuyeckux 00bekToB. [IpumuTHBEL. [lonmuroHambHbIEe CETKH.
[TapameTprueckue MOBEpXHOCTH U KPUBBIE. TBEPIOTEIBHBIE
mogenu. Kapkacsl. O0Oupe cBeIeHUs O peHIEpUHTE.

Paznen 2. Coznanue 3D Moneneii B Xo/1e KOHCTPYUPOBAHUS C
ucnons3oBanueMm CAITP

Tema 2.1. Ilpumenenue FreeCAD st coznanust 3D moaeneid.
OcHoBHbIE NpUHIUITBI Kciob30BaHus FreeCAD nisa 2D u 3D
MozenupoBanus. [IyHKTbI MeHI0, MaHeTu UHCTPYMEHTOB.
I'paduueckoe mento. J(uanorosie okHa. CUCTEMBI KOOPIHUHAT.
Certka. [IpuBsizka. AOCONIOTHBIE, OTHOCUTENLHBIC U TTOJIIPHbIE
koopauHatbl. Bunpl. I'paduueckre npumutussl. KomaHibl
penaxrupoBanus. MacTpymeHTsl n3mepenus. [locrpoenue
M30MeTpUUecKoro Buaa. TekcTsl u 6moku. Pasmepsl. Yrpapienue
oopMIIEHUEM YepTEeKEH. YTpaBICHUE CIOSAMU. DKCIIOPT
yeprexeit B apyrue CAIIP. Cpencra aBTOMaTH3aIUU.

Tema 2.2. OcoOEHHOCTH CO3/IaHMS TPEXMEPHBIX MOeeH
HEKOTOPBIX BUJIOB SKOOMO3AIMTHOW TEXHUKH.

Coznanue mozenei uznenuii Ha 6a3e KaTajaoroB MOJIENEH
komIuiekTyronmx. Ocobennoctu GopmaroB ¢aiios,
UCIOJIb3yeMbIX ISl COXpaHEHUs JaHHBIX. bubnnorexku Assembly,




Arch u Flange. MHcTpyMEHTBI [UTs CO3MaHUs HECTAHaPTHBIX
komroHeHToB. @yHkiuu BepcrakoB Part u PartDesign. Coznanue
Mojeneit nukioHoB. Co3nanue mojenel ckpyooepos. Co3nanue
MoJIesiell YCTAaHOBOK 3JICKTPOKOaryysiiiui. THIIOBBIE OIMOKH
MOJICTTHPOBAHUSI.

Paznen 3. Coznanue TpeXMEpHBIX MOJeNeil OObEKTOB Ha OCHOBE
JAHHBIX JIA3EPHOTO CKAHUPOBAHUS

Tema 3.1. Mcnionb3oBaHue J1a3epHBIX CKAHEPOB JJISl CO3/1aH U

U (POBBIX TPEXMEPHBIX MOETeH 0OBEKTOB.

JlazepHoe CKaHHpOBaHME KaK CPEACTBO MOITy4eHHs HHPOpMaLUU
0 MaTepHAITBHBIX 00BEKTaX. BUIIBI Ta3epHBIX CKAHEPOB U UX
(byHKIIMOHATIBHBIE BO3MOKHOCTH. [IpMeHeHne Ia3epHbIX
CKaHEpOB ISl ONpeAeIeHHs IPOCTPAHCTBEHHOTO MOJI0KEHUS
KOMITOHEHTOB IPUPOIHO-TEXHUYECKIX CUCTEM. XapaKTepUCTHKH
MOJTy9aeMbIX JaHHBIX, (GOPMaATHl U CITOCOOBI TPECTABICHUS
uHpopmaruu 06 oobekrax. Obnaka Touek. [loaxoas! k 06padoTke
JAHHBIX JIA36PHOTO CKAHUPOBAHMUSL. DTambl 00paboTKu. BapraHThl
MCIIOJIB30BAHMS TAHHBIX JIA3EPHOTO CKAHUPOBAHUS MTPH
MPOEKTUPOBaHUH 00BEKTOB. [Ipoliecchl mpoeKTupoBaHUs HaA
OCHOBE JIaHHbIX CKaHUpoBaHus. [IporpaMMHbIe POIYKTHI IS
00palbOTKU JAHHBIX Ja3epHON CHEMKU U MPOEKTUPOBAHUS HA
OCHOBE 00JIaKOB TOYEK.

Tema 3.2. Ilpuembl paboThI C JaHHBIMH Ja3epHOTO CKAHUPOBAHUSI.
Nmmopt nanabix. @opMaThl JaHHBIX TPEXMEPHOTO
ckanupoBanusi. UucTpymMeHTHI 117151 6a30BOM 00pabOTKH TaHHBIX
CKaHHUPOBaHMs. YpaBHUBaHUE CKaHOB. O4KCTKa 00JaKOB TOYEK.
CpaBHUTENBHBIN aHaTU3 00;1aK0B TOYEK. IHCTpYMEHTHI A7
nepexojia OT TOYSYHOTO K APYTHM BHUJIaM MPEICTABICHHH.
Co3nanue MoJIMroHAIBHBIX CTPYKTYP Ha OCHOBE 00JIAKOB TOUEK.
BrinonHenue onepanuii peBepCUBHOIO MHXUHUPUHTA C
nomorpto FreeCAD u Cloud Compare

4.3. Tlpakruyeckue (CeMHUHAPCKUE) 3aHATUS
Tembl MPaKTHUECKUX 3aHIATUN U UX TPYIOEMKOCTh MPUBEICHBI B TaOmuiie 5.

Tabnuua 5 — [paktuyeckue 3aHATHS U UX TPYIOEMKOCTb

Ne
n/n

TeMbl TpaKTUYECKUX
3aHATUN

N3 Hux Ne
@opMbl ITpakTUYeCKUuX | TpyaoeMKOCTb, |IIPaKTUUYECKOM | pasmena
3aHSATUHI (uac) MMOJTOTOBKH, | IUCITHII
(gac) JINHBI

VY4eOHBIM IJIAHOM HE peayCMOTpPCHO

Bcero

4.4, JlabopaTopHBbIE 3aHATHS
TeMmbl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTh TPUBEICHBI B Ta0HIlE 6.




Tabnuna 6 — JlabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTh

N3 Hux No

Ne HaumenoBanue mabopaTopHBIX paboT Tpynto@MKOCTE, | MPAKTHHECKOH | paszena
/11 (gac) MMOATOTOBKU, | IHMCIIMII
(gac) JIMHBI
Cemectp 7
1 FreeCAD. Uzyuenune ¢GyHKIMOHATBHBIX 3 3 2
Bo3MmokHocTel 110 1 HasHaYeHUS OTAEILHBIX
BEPCTaKOB
2 FreeCAD. Part. PaGora ¢ mpuMHUTHBaMH. 3 3 2
Hcnonp3oBanne KOHCTPYKTUBHOM OJIOUHOM
TeOMETPUU
3 FreeCAD. PartDesign. Ilapamerpudeckoe 3 3 2
MOJIETTMPOBAHHNE OOBEKTOB.
4 VIMITOpT AaHHBIX U YITy4IIAIOIIIE 3 3 3
npeoOpazoBaHus 00JAKOB TOUCK: ITPHUEMBI
paboter B Cloud Compare
5 [TocTpoeHre MOJIMTOHATBHBIX CTPYKTYD. 3 3 3
basoBbie mprembl
6 | OxcropT nHKuQpPOBBIX 3arOTOBOK TPEXMEPHBIX 2 2 3
00BEKTOB Ha OCHOBE 00JaKOB TOYEK IS
WCIIOBh30BAHUS Ha CIEAYIOIMX dTarax
IPOCKTUPOBAHUS
Bcero 17

4.5. KypcoBoe npoekTupoBaHue/ BBIMOJHEHUE KypcOBOM pabOThI

VY4eOHBIM MIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIHXCs

Bu el caMoCTOSTEIbHOM pa6OTBI " €€ TPYAOCMKOCTb IIPUBCIACHLI B Ta6n1/1ue 7.

Tabnuua 7 — Buasl camoctosTensHOM paboThl U €e TPYI0EeMKOCTh

Bun camocTosTensHON paboThI Bcero, yac Cemectp 7, yac

1 2 3
Wzydenne teopetnueckoro marepuana aucuuniansel (TO) 51 51

JlomamHee 3a7aHue, B T.4. IOATOTOBKA OTYETOB IO
17 17

nabopaTopHbIM paboTam (/13)

IlogroroBka k TekymeMy KoHTpomo ycneBaemocTu (TKY) 3 3
ITonroroBka K nmpomexyrouHoi arrectamuu (I1A) 3 3
Bcero: 74 74

5. Ilepedyenn y1eOHO-METOIUIECKOTO OOECTICUEHUS
JUTSI CAMOCTOSITENIEHON PabOThI 00YJarOIMXCs 11O AUCIUTIINHE (MOIYITIO)

y‘le6HO-MeTOI[I/I‘IeCKI/Ie MaTepuajibl IJIA CaMOCTOSITEJIbHOM pa6OTBI 06y11a101m/1xc51 YKa3aHbl B
n.a. /-11.

6. IlepeueHb eYaTHBIX U SJIEKTPOHHBIX YIEOHBIX HU3TaHUI
[lepeueHb MEYAaTHBIX U AJIEKTPOHHBIX YUeOHBIX M3/IaHUHN MPUBEIEH B Tabnuiie 8.




8— Ilepedenb mevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AAHUI

HIugp/
URL anpec

bubnuorpaguueckas cchliika

Komuectso

SK3EMIUEIPOB B
onbmorexe

(kpome
AIIEKTPOHHBIX

SK3EMILSIPOB)

https://e.lanbook.com/bo
0k/226559

[erpycesunu, JI. A.'eomerprueckoe
MOJICJINPOBAHNE B KOMIIBIOTEPHOH rpaduke :

yuebHoe mocobue / J[. A. [lerpyceBna. — Mocksa :

PTY MUPDA, 2021. — 126 ¢. — Teker :
JNEKTPOHHBIA. — PexxuM pocTyma: 1 aBTOpHU3.
OJTb30BaTEJICH.

https://znanium.ru/catalo
g/product/2131753

l'onoBanoB, H. H. I'eomeTpuueckoe
MojieJIMpoBanHue : yaeOnoe mocodue / H.H.

TI'onoBanoB. — Mocksa : KYPC : UHOPA-M, 2024.

— 400 c. - ISBN 978-5-905554-76-6. - Texkcr :
JNEKTPOHHBIA. — PexuM 1ocTyna: no NOoAIMCKE.

https://e.lanbook.com/bo
0k/213038

Hukymun, E. A. Kommbrorepras rpaduka. Monemm
U alrOpUTMBI : yaeOHoe nocobue / E. A. HukymwmH.
— 2-e mn., crep. — Cankr-IleTepOypr : Jlanb,
2022. — 708 c. — ISBN 978-5-8114-2505-1. —
TekcT : anexkTpoHHbli. — Pexum goctyna: ajst
aBTOpPHW3. TOJNB30BATENEH.

https://znanium.com/cat
alog/product/1833116

VYuaes, I1. H. KommbioTepHas rpaduka B
MarmmHocTpoeHun : yueOnuk / I1. H. Vuaes, K. I1.
VYuaesa ; ox o6, pen. npod. I1. H. Yuaera. -
Mockga ; Bomorna : Unadpa-Umkenepusa, 2021. -
272 c.- ISBN 978-5-9729-0714-4. - TexkcrT :

ANEKTPOHHBIA. — PexuM HOCTyma: no NOAIHMCKE.

https://znanium.com/cat
alog/product/1894436

Jlucsax, B. B. OCHOBBI KOMIILIOTEPHOU TpaduKu:
3D-monenupoBanue u 3D-neuatsh : yueOHOE
nocobue / B. B. Jlucsik ; FOxubiii enepanbHbiii
yHUBEpCcHUTET. - PocToB-Ha-lloHy ; TaraHpor :
M3naremsctBo O)HOTO (hemepanpHOrO
yamBepcureta, 2021. - 109 c. - ISBN 978-5-9275-
3825-6. - Tekcr : AnekTpoHHBIN. — Pexxum gocTyma:
IO TIOZITIHCKE.

7. TlepeyeHb HIIEKTPOHHBIX 00pa30BATENbHBIX PECYPCOB
MH(pOpMAIIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTn «IHTepHET»

[lepeuens JJIEKTPOHHBIX 00pazoBaTeIbHBIX pecypcoB UH(OPMaIIMOHHO-
TEIEKOMMYHUKAIIMOHHON cetn «/IHTepHET», HEOOXOAWMBIX JJIi OCBOECHMS JUCIUIIIUHBI
npuBeJieH B Tabmuie 9.

Tabmuna 9 — IlepedeHb SJIEKTPOHHBIX O0pPa30BATEIBHBIX PECYpcOB HMHGPOPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOM ceTH «/HTepHEeT»

URL anpec HanmenoBanue

https://wiki.freecad.org/Tutorials/ru | FreeCAD Documentation. YueGHbIE MOCOOUS

Www.caduser.ru NudopmanoHHBIN opTai it npodeccuoHanoB B

oOmactu CAIIP

8. Ilepeuenn MHGMOPMAITMOHHBIX TEXHOJIOTHHA



https://e.lanbook.com/book/226559
https://e.lanbook.com/book/226559
https://znanium.ru/catalog/product/2131753
https://znanium.ru/catalog/product/2131753
https://e.lanbook.com/book/213038
https://e.lanbook.com/book/213038
https://znanium.com/catalog/product/1833116
https://znanium.com/catalog/product/1833116
https://znanium.com/catalog/product/1894436
https://znanium.com/catalog/product/1894436
https://wiki.freecad.org/Tutorials/ru
http://www.caduser.ru/

8.1. IlepeueHr mMpPOrpaMMHOTO OOECIIEUEHUsS, HCIOJIb3YeMOr0 IPU OCYIICCTBICHUU
00pa3oBaTeNBHOIO MpoLecca M0 TUCIUIIIMHE.
[lepeueHp MCHOIB3YyeMOTO IIPOTPAMMHOTO obecrieueHus npeacrasieH B Tabnuue 10.

Ta6muna 10— [lepeuenb mporpaMMHOTO 00ECTICUCHHS

Ne /i HaumenoBanue
1 1O FreeCAD (becraTHas JTUIIEH3HU)
2 1O Cloud Compare (GecriaTHas TUIIEH3HS)
8.2. IlepeyeHp MH(OpPMaIIMOHHO-CIIPAaBOYHBIX CUCTEM,HCIOJIB3YEMBIX pu

OCYIICCTBJIICHUU 00pa30BaTEIBHOIO MPOIecca IO JUCITUILINHE
[lepeueHr HCMONB3yeMbIX WH(OPMAIIMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
tabmuie 11.

Tabmuna 11— Iepeuenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBaHnue

1 3Dfindit (LlenTpanbHas muarhopMa JUisi HHKEHEPOB, apXUTEKTOPOB, MOKYMaTeeH 1
TBOPYECKUX YMOB)

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepualbHO-TEXHUYECKOM  0a3bl, HEOOXOAMMOH  UIS  OCYIIECTBIICHHS
00pa3oBaTenpHOrO Mpoliecca Mo JUCIUTUINHE, MPEJCTaBIICH B Tabnuiel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

Ne HanmMeHoBaHMe cocTaBHOM YacTh Howmep aynutopun
/i MaTepHaIbHO-TEXHUYECKON Oa3bl (Tpu HEOOXOMMOCTH )

1 | KomnbsroTepHbIi Ki1ace -

MynsTUMeUIHAs JEKIUOHHAs ayJUTOPUS -

10. OueHouHbIe cpeacTBa UIA IPOBEICHHS IPOMEKYTOYHOM aTTecTalnn
10.1. CocraB OLIEHOYHBIX CPEICTBIJI MPOBEICHHUS IPOMEKYTOUHOM aTTecTalluu
o0ydaronmxcsi 1Mo AMCHUILINHE TpuBeaeH B Tabnuie 13.

Tabauna 13 — CoctaB OLIEHOYHBIX CPEJICTB AJIS IPOBEICHUS IPOMEKYTOUHOM aTTeCTalluu

Bua npomexxyTouHOM aTTecTanuu [TepeyeHb OLIEHOYHBIX CPEACTB

3aueT Cnurcok BOIIPOCOB;
TecThl.

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHS CGHOPMHPOBAHHOCTH (OCBOCHMUS)
KOMITIETEHIIMI OO0ydaronmMucs MpUMEHsieTcs S5-0ajulbHas IKajda OLIEHKH CPOPMHUPOBAHHOCTU
KOMIIETeHIIMH, KoTopas puBeAeHa B Tabnule 14. B TeueHne cemecTpa MOKET MCIOJB30BATHCS
100-6amnpHas  mKana — MOAYIbHO-PEMTHHIOBOM  CHCTEMBbl ~ YHUBEpPCHTETa,  IpaBHIIa
MCIIOJIb30BAHMS KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOUIMM JIOKAIGHBIM HOPMATHBHBIM aKTOM

['VAIL




Tabnuna 14 —Kputepuu orieHkr ypoBHS CHOPMUPOBAHHOCTH KOMIIETEHITU N

O1leHKA KOMIIETEHIINHT

5-0aumpHas mKama

XapakrepucTika C(HOPMUPOBAHHBIX KOMITETCHIIMI

COTIIMYHO»
<GA4YTCHO»

— oOyJaronmicss TIIyOOKO H BCECTOPOHHE YCBOWJI TPOTPAMMHBIN
MaTepuan;

— YBEpPEHHO, JJOTUYHO, TOCIEI0OBATEIIBHO ¥ TPAMOTHO €r0 M3J1araeT;

— OMHPAACh Ha 3HAHUS OCHOBHON M JOMOJHUTENBHOW JHUTEPaTYpHI,
TECHO MPUBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJOXKECHUS C MPAKTHICCKOM
JESTeTTbHOCTHIO HAIIPABJICHMUS;

— yMenio 00OCHOBBIBAET M APTyMEHTUPYET BBIJIBUTAEMBIC UM UJICH;

— enaeT BBIBOALI 1 00OOIIECHUS;

— CBOOO/IHO BIIAJICET CUCTEMOM CITCIHATN3HPOBAHHBIX TOHATHH.

(XOPOLIO»
<GAYTCHO»

— 0OyJaIONMICS TBEPIO YCBOWJ MPOrpaMMHBIA MaTeprall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONHUpasch Ha 3HAHUSA OCHOBHOM
JTUTEpaTyphl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOCHHBIC 3HAHHUSA C TMPAKTUUYECKOW JI€ATEIBHOCTHIO
HaIpaBJICHUS;

— apTyMEHTUPYET HAay4HBIC MTOJIOKEHHUS;

— IenaeT BBIBOALI U O0OOIIEHNU S,

— BJIQJICET CUCTEMOM CIENATU3UPOBAHHBIX MOHATHM.

«YIIOBJICTBOPUTEITEHOY
<GAYTEHO»

— O0y4aroIMKCs YCBOMJI TOJBKO OCHOBHOM HMPOrPaMMHBIM MaTepHal,
MO0 CYIIECTBY M3JIaraeT €ro, OMUpasich Ha 3HAHUS TOJIBKO OCHOBHOM
JIATEPATYPHI;

— JIOTYCKAeT HECYIECTBCHHBIC OMMOKNA M HETOYH OCTH;

— UCIBITBIBACT 3aTPYAHCHHA B HNPAKTUUYCCKOM HNPUMCHCHHH 3HAHUU
HAaIlpaBJIEHUS;

— cnabo apryMEeHTHPYeT HaydHbIC TIOJIOKCHHS,

— 3aTpyaHseTcs B (GopMyITMpPOBAaHUM BHIBOJOB U 0000INCHUI;

— YAaCTHYHO BJIAJICET CHCTEMOH CIIeIIHATU3UPOBAHHBIX TTOHSITHH.

HCYIOBJICTBOPU TCIIBHO»
(HC 3a4YTCHO»

— OoOyJalonMiicss HE YCBOWJI 3HAUUTEIBHOW YaCTH MPOTPAMMHOIO
MaTepuana,

— JIONyCKaeT  CYIIECTBEHHBIC  OMMOKA W  HETOYHOCTH  TIPH
paccMOTpEeHHUH TPOOJIeM B KOHKPETHOM HAIPaBJICHHUH;

— UCIBITHIBACT TPYIHOCTH B IIPAKTUUYECKOM ITPHMCHCHUHY 3HAHWH;

— HE MOKET apTyMEHTHPOBATh HAyYHBIE ITOTOKCHHUS

— He (opMynHpyeT BBIBOJOB U 00OOIICHUH.

10.3. TunoBbie KOHTPOJIbHBIE 3aJaHUS UK HHbIE MaTEPUATIBI.
Bomnpocs! (3agaun) s SKk3aMeHa npeacTaBieHbl B Tabmume 15.

Tabmuma 15 — Bormpock! (3agaun) Utst 2K3aMeHa

Ko
Ne /i [lepeuensb BompocoB (3a1a4) I SK3aMeHa A
WHJIMKAaTOpa
Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO
Bompocsr (3amaun) s 3adera / qudup. 3adera mpeacTaBiieHbl B Tadmuie 16.
Tabnuua 16 — Bompocs! (3agaun) mist 3adera / qudi. 3auerta
Kon
No i/m [lepeuensp Bompocos (3amay) myist 3auera / qudup. 3auera
P P (sanas) 1 A WHJIMKaTopa
1 1. Pacckaxkute, Ha Kakux MH(OPMAIIMOHHBIX pecypcax MOKHO HaWTH I1IK-1.3.2

U QPPOBBIE MOJIENIN KOMIUIEKTYIOUMX 3KOOHMO3alMTHON TEXHUKU

2. IlpuBeauTte npuMepbl HCIOJIB30BAHMS MOJIENIEH I1epeHOca U3TYUCHHS
B o0nacTu TexHocepHOil 0e30MmacHOCTH.

3. [lpuBeauTe MpUMEpPHI TPOTPAMMHBIX TTPOAYKTOB JJISl BBIITOJTHEHUS
pacyeToB BUJIMMOCTH KOMIOHEHTOB IPUPOAHO-TEXHUUECKIX CUCTEM




2 1. Haiinute TpexMepHy0 MOjeib KiamaHa B Bujae Sthdaiina s [K-1.V.1
UCIIOJIb30BaHMSI B YCTAHOBKE BOJJOOYKCTKH, MMOJIB3YsiCh Web-pecypcamu
2. HaiimuTe TpexMepHyro Mozenb Hacoca B Buje Stl-gaiina s
UCIIOJIb30BaHMS B YCTAHOBKE BOJIOOYHCTKH, TTONIB3YACh Web-pecypcaMu
3. Haiimure TpexmepHyto mMozens ¢uibrpa B Buze Stl-gaitna s
UCIIOJIb30BAHMSI B YCTAHOBKE BOJOOYUCTKH, MMOJIB3YsiCh Web-pecypcamu

3 1. HazoBuTe mporpaMMHBI€ TPOIYKTHI JIJIs1 OIEHKH MHUKPOKIMMAaTa Ha IIK-2.3.1
OCHOBE TPEXMEPHBIX MOJIENIEN CPEJIBI.

2. YTOUHUTE, KAKOW MaTEeMAaTHYCCKUH ammapar JeKHUT B OCHOBE
CO3/1aHMs TPEXMEPHBIX MOJIEJICH pa3BUTHUS JIECHBIX HACAKIACHUN.

3. IlepeuncnuTe MporpaMMHBIE POITYKTHI, TTO3BOJISIOIIME CO31aBATh
TpexMepHbie cucteMbl JInHaeHMaiiepa.

4 1. IIpuBeanTe MpuUMepbl IPUMEHEHHU S JTa3epHBIX CKAHEPOB IS [K-2.V.1
OTIpeNieNIeH U s TPOCTPAHCTBEHHOTO TIOJIOKEHHSI KOMITOHEHTOB
MPUPOJHO-TEXHUYECKUX CUCTEM U CO3TaHUS UX TPEXMEPHBIX MoJIeNen
2. CoxpaHuTe TPEXMEPHYIO MOJIENb B YKa3aHHOM TpenojaBaTeiemM
dopmate a5 obecrieueHrst BO3MOXKHOCTH JlalbHEeHIel paboThl C HEH.
3. CreHepupyiTe 3CKM3 Ha OCHOBE BbIOpanHO# 3D Moxenu

4. CozpnaiiTe 00J1aKO TOYEK, TOYKA KOTOPOTO JIekKAT Ha TPaHsIX
3aJJaHHOTO T€OMETPUUYECKOTO OOBEKTA.

5. IlpoctraBpTe TabapuTHBIE pa3Mepbl N3NNI Ha ICKU3E.

5 1. PacckaxuTte, KaK C IOMOIIBIO TPEXMEPHOTO MOJAEIUPOBAHUS [1IK-2.B.2
OLIEHUTb, KaK MOBIIUSAET CTPOUTEIBCTBO MMPON3BOACTBEHHOTO 0OBEKTA C
IpeIBapUTEIbHOMN JTUKBUAALUEH 3€JICHOTO HACAKICHHS Ha

MUKPOKIMMAT

6 1. PacckaxuTe, KaKk HCIOJIB3YETCS TPEXMEPHOE MOJICTUPOBAHUE JIJIS [1IK-3.B.1
o0yueHHs MepcoHasia B 1eNsIxX obecreueHus: 0e30MacHOCTH.

7 1. HazoBuTe itoueBbie YyepThl GyHKIMOHATIBHBIX MOJIEIeH [1IK-5.3.2

(mpocTpaHCTBEHHBIX MOJIeNel ()yHKIIMOHUPOBAHUSA).

2. Ilepeuncnure mMporpaMMHBIE TPOAYKTHI, TIO3BOJISIONE BBITIOIHATh
MOJIETTMPOBAHNE ABMKEHHS )KUAKOCTH 1 Ta3a B CHCTEMaX OYHCTKH BOJ
Y TBLJIETa30BbIX BEIOPOCOB.

3. Pacckaxxute 0 Ha3HaYCHUH U (DYHKIIMOHAIBHBIX BO3MOKHOCTSIX
CAD-cucrem

4. Pacckaxute O Ha3HAUCHUU U (PyHKIMOHAIBHBIX BO3MOMXHOCTSIX
CAM-cucrem.

5. Pacckaxkute 0 Ha3HAUCHUH M PYHKIIMOHATBHBIX BO3MOXKHOCTIX CAE-
CHCTEM.

6. PacckaxxuTe, Kak MOXKET OBITH HCIIOIB30BaHO aTUTHUBHOE
IIPOM3BOJICTBO JIJIS CO3AaHUST 00pa3I0B 000PYIOBAHUS OUUCTKU
CTOYHBIX BOJ U 00pabOTKH OCaJIKOB

8 1. Co3naiiTe mapaMeTpUUYECKYI0 MOJIEh KOMITIOHEHTA COOPYKEHHUS [IK-5.Y.2
OYUCTKH CTOYHBIX BOJI

2. Brmmonaute OLICHKY BCIIMYHHBI OTKIIOHCHHU U TCOMCTPHUHU OIIBITHOT'O
oOpasiia arnmapara oT ONpeeIeHHON H(POBON MOJIEIBIO 11O TaHHBIM
JIa3epPHOTO CKAHUPOBAHUS

3. CoznaiiTe aHMMaIMIO HA OCHOBE MOJIEIM KOMIIOHEHTA COOPYKEHHU S
OYHMCTKU CTOYHBIX BOJ|

[lepeueHp TEM IS KypCOBOTO IPOCKTHPOBAHHS/BBIMOIHEHHUS KypcOBOH pPabOTHI
NpeACTaBeHbI B Ta0bmwuie 17.




Tabmuna 17 — [lepeueHb TeM 1J1s1 KypCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS KypCOBOIM PabOTHI

Ne /i1 [TpuMmepHbIil mepedeHb TeM AJIs KypcOBOTO MPOEKTHPOBAHUS/BBIIIOIHEHUS
- KypCOBOM pabOThI
Y4eOHBIM IJIAHOM HE TTPEIYCMOTPEHO
Bompockl 11 poBeneHUsS TMPOMEXKYTOYHOH aTTecTallid B BHUJEC TECTHPOBAHUS

npeacTaBiaeHsl B Tabmuie 18.

Tabmuna 18 — [MpumepHbIil epedeHb BOMPOCOB JIJIsI TECTOB

. Ko
Ne i/m IIpuMmepHBIN IIepedeHb BOIPOCOB IJIs TECTOB A
MHJIMKaTopa
1 1. [IpounTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIC BAPUAHThI OTBETA U [1K-1.3.2

3aMUIIATE ApPTYMEHTHI, 000CHOBBIBAIOIIE BEIOOP OTBETOB. YKAKHUTE, B
KakoM (opmate MOXKET ObITh COXpaHEHO 001ako Touek. Boibepure
COOTBETCTBYIOILIME pacuMpeHust Gailyios.

A) txt

b) e57

B) wmf

I) tiff

2. IlpounTaiiTe TEKCT, BbIOEPUTE MPABUIIbHBIN OTBET U 3alIUIIUTE
apryMeHTHI, 000CHOBBIBAIOIIE BHIOOP OTBETA. YKAXKHUTE, KAKOW METO.T
MOXET ObITh HCII0JIB30BaH JUIsl MOJEITMPOBAHHUS [IEPEHOCA U3ITYUEHUS B
TPEXMEPHOM CLIEHE

A) meton ¢a3oBoro mnosis

b) meton GOTOHHBIX KapT

B) meton ISODATA

') MeTon nacanbHBIX U3TydaTenen

3. [IpounTaiiTe TEKCT U ycTaHOBUTE cOOTBETCTBUE. K Kaxk10i1 mo3unuu,
JAHHOU B JIEBOM CTOJIOIIE, TTOA0EPUTE COOTBETCTBYIOINIYIO TO3UIIUIO B
npaBoM ctonbue. B neBom cronbiie nepeunciensl npeacrapnenus 3D
MoOjIeJieH, UCTIOIb3yeMbIE€ BOCIIPOU3BEICHUS TEOMETPUH O0BEKTOB. J{Jist
Ka)XJIOTO TMpeCTaBIICHUs BEIOEPUTE CBONCTBEHHYIO €My OCOOCHHOCTD U3
CIHUCKA, PUBEACHHOTO B IEPBOM CTOJIOIIE.

[IpencraBnenne 3D moxenu OcoO6eHHOCTh
A | BOKceIbHOE 1 JIETKO O0TOOpa3uTh
IpeCTaBlICHUE MTOBEPXHOCTHU CIIOKHOU
(hopmbI
b | monuronanpHas ceTka 2 TeOMETpHs MPOU3BOTHOTO

00BEKTa MEHSIETCS TIpU
M3MEHEHUHU HCXOIHOTO

B | mapamerpuueckas monmenp | 3 JUTS BBIJICTIEHUSI CTPYKTYPhI
BO MHOTHUX CITydasx
UCIIOJTB3YETCS
AN POKCUMAIIHS
I' | pa3pexxenHoe 00J1aKo 4 VIIPOIICHA TPOIeaypa
TOYEK MpUMeHeHUsI PUIBTPOB B

BHAC CKOJIB3AIICTO OKHAa

3anuumTe BhIOpaHHbIE U (PHI 1O COOTBETCTBYIOIIMMH OYKBaMH

A b B I




4. IlpounTaiiTe TEKCT U HAUIIMTE PA3BEPHYTHII 0OOCHOBAHHBIN OTBET.
Jaiite onpeneneHrne CUCTEMbI ABTOMaTU3UPOBAHHOTO IPOCKTUPOBAH M.

1. IlpounTaiiTe TEKCT U YCTAHOBUTE MOCIEAOBATEIbHOCTD. 3AMUIINTE
COOTBETCTBYIOIIYIO TTOCIIE0BATEIEHOCTh OYKB ClIeBa HAIpaBo.
Hanmunmre, B KakoM TOpsiIKE HEOOXOAMMO BBITTOJIHUTD yKa3aHHbIE
JeWCTBHSL, YTOOBI HAWNTH TPEXMEPHYIO MOJIENb 00NTa /Uil BHEAPCHUS B
MOJIETTh YCTAaHOBKH TBIJIETa3009M CTKH.

A) TlpoBepuTh HamU4KE MOJIENEH € 3aJaHHBIMU pa3MepaMu

B) OtkpeiTh Katasior 3D moaeneit (Web-pecypc)

B) [IpoBepuTh, TOCTYIEH JIM SKCIOPT U COXpaHEHUE MOJIENIH B (hopmare,
KOTOPBIN MOKET ObITh UMIIOPTUPOBAH B IPOTrpaMMHOE oOecrieueHue, B
KOTOPOM CO3/1aeTCSl MOJIETh YCTAHOBKH IBLIETa3009HCTKI

I') YTounuts Tpebyembie pazMepsl 0oJiTa

IK-1.V.1

1. I[IpounTaiiTe TEKCT, BHIOEPUTE NPABUIIBHBIN OTBET U 3alIUILNTE
apryMeHThI, 000CHOBBIBAIOIIME BHIOOP OTBETA. YKAXKHUTE, KAKOe
KOJIMYECTBO TOUYEK CTOSHHS TPeOyeTcs sl MOIydeHUsT TIOTHON
(MUHUMAJIBHO TPEOYeMOH TSl TOCTPOCHHUS TPEXMEPHOU MOJIEIIH )
uHopMaIuu o reoMeTpuu Tu(Qy3HO OTpaXkaroliel MUpaMu bl
BBICOTOM 0,5 M (KpOME OCHOBAaHUSA) MPH JTa3€PHOM CKAHHUPOBAHUH.
A)2

b) 3

B) 4

NS5

I1K-2.3.1

1. IIpounTaiite TEKCT, BEIOEPUTE PABUIIBLHBIE BADUAHTHI OTBETA U
3alUIIMTE apryMEHThbI, 000CHOBBIBAIOIIE BEIOOP OTBETOB. YKAXKUTE,
KaKue U3 Mojienel penbeda Mmo3BOJISIOT OJHOBPEMEH HO
BHU3YyaJIN3UPOBATH TPEXMEPHYIO T€OMETPUIO U aTpUOyTUBHYIO
IIEPEMEHHYIO B BUJIE LIBETA.

A) pactp

b) HeperynsapHO pacronoxkeHHbIe TOUKH
B) TIN-momens

I') nnockue moauroHsl

2. IlpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEA0BATEILHOCTD. 3aUIINTE
COOTBETCTBYIOIIYIO ITOCJIE0BATEILHOCTh OYKB ClIeBa HAIpaBo.
Hanunmre, B KakoM mopsiike He0OXOAMMO BBIITOJIHUTB YKa3aHHbIE
JeWCTBUSL, YTOOBI MOTYYUTh HAa OCHOBE 00J1aKa TOUEK TPEXMEPHYIO
MOJIeNIb TPYOOIIPOBO/Ia C HECKOJIBKUMHU M3rHOaMu

A) Pa3buth 06s1ako Ha (parMeHThbI, COOTBETCTBYIOIIHE
IPSIMOJIMHEHHBIM ydacTKam

b) OtdunsrpoBath mym

B) AnnpokcumupoBaTh HUIMHAPAMU IPAMOJIMHEHHbIE yHaCTKH

I') Co3pmate Mew-nipeacTaBlieHUE y9acTKOB [1OBOPOTA.

3. [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. B 1eBOM cTONOIIE
MepPEUYHCIICHbl MHCTPYMEHTHI, UCIIOJIb3yeMbIE IS pEIICHUs 3a1a4
TPEXMEPHOTO MOJAETUPOBaHUS. J{JIs KaXKI0TO TIpEeCTaBICHUS BEIOCPUTE
COOTBETCTBYIOIIYIO 3aJauy U3 CIHICKA, IPUBEJECHHOIO B TPAaBOM

[K-2.V.1




cronore.

HNucTpymenT Pemaemas 3amaua

A | NURBS 1 Haxomienune u
BOCITPOM3BECHHE I[BETOM
KOJIMYECTBA TOYEK 00JIaKa,
MONaJaroIMX B TPaHULIBI
pesens

b | Pacrepuzarop 2 O6HapyxeHue o0bEKTOB
3alaHHOM (OPMBI B 00JIaKe
TOYEK

B | RANSAC 3 [Moctpoenue
KPHUBOJIMHENHBIX
IMOBEPXHOCTEU

I | CANUPO 4 Knaccuduramus

3anunmTe BRIOpaHHBIC MU (PHI TTOJ COOTBETCTBYIONMMHU OYKBaMU
A b B r

1. [IpounTaiiTe TEKCT M HAIMIIMTE Pa3BEPHYTHIH 0OOCHOBAHHBIN OTBET.
VYKaxkuTe, ¢ TOMOILIBIO KAKOTO Klacca MPOrpaMMHBIX IPOAYKTOB MOXHO
BBIIIOJIHUTH MOJICTIUPOBAHUE PACCEUBAHMS 3aIPA3HAIONMX BEILECTB C

Y4ETOM 3aCTPOMKH, MPEICTABICHHON TPEXMEPHBIMU MOJCIISIMA 3/1aHH.

[IK-2.B.2

1. IlpounTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE. K Kaxk10M mo3u1uu,
JAHHOW B JIEBOM CTOJIOIIE, TOJ0EPUTE COOTBETCTBYIOIIYIO MO3UIIUIO B
npaBoM ctobie. B neBom crondie nepeunciensl IporpaMMHbIE
MPOJIYKTHI, MO3BOJISIFOIIME pab0TaTh ¢ TPEXMEPHBIMHU MOJICISIMHU
00BeKTOB. J[J151 KaKI0TO TIPOIYKTa BEIOEPUTE COOTBETCTBYIOIIYIO
3aa4y U3 CIHCKA, TPUBEICHHOTO B IPAaBOM CTOJIOIIE.

[IporpaMMHBIN TPOTYKT Pemaemas 3amaua

A | Cloud Compare 1 MoaenupoBanue
B3auUMOJICUCTBUS KU JIKOCTHU
Y KOHCTPYKIIUH armapara

b | NC Viewer 2 Coznanue cOOpoK U uX
MOJITOTOBKA K TPEXMEPHOU
reyaTu

B | Fusion 360 3 PenakrupoBanue G-kona

I' | FlowVision 4 AHAIU3 pasIHIni MEX Ty

00JIaKaMU TOYEK

3anummTe BhIOpaHHbBIC U(PHI 1O COOTBETCTBYIONMMU OyKBaMU

A b B I

2. [lpounTaiiTe TEKCT U YCTAHOBUTE MOCIEAOBATEIHHOCTD. 3AMUIIATE
COOTBETCTBYIOIIYIO ITTOCIIEI0BATEIFHOCTh OYyKB CJIeBa HAINIPaBO.
Pacnionoxure ykazaHHBIC CTaJUU POCKTUPOBAHUS B MTOPSIAKE OT
HauOoJlee paHHel K HanboJiee MO3THEH.

A) Ananu3s TpeOoBaHuit

b) IloaroroBka paGoueit JOKyMEHTAIIMU

B) CocraBnenue TEXHUYECKOTO 3aJaHus

I') Pa3paboTka TEXHUYECKOTO MPOEKTa

I1IK-3.B.1




3. [IpounTaiiTe TEKCT M HAITUIIMTE Pa3BEPHYThI 0OOCHOBAHHBIN OTBET.
Haiite onpenenenue nuudpoBoi nHGOPMAIIMOHHON MOETH B PaMKax
noaxona BIM-monenupoBanusi.

4. IIpounTaiiTe TEKCT, BEIOEPUTE MPABUIBHBIN OTBET U 3alIUIIIATE
apTryMEHTHI, 000CHOBBIBAIONIME BEIOOP OTBETA. YKAKUTE, KAKHAM
TEPMUHOM 0003HAYAETCs CYIHOCTb, OMpEIeIEHHAs KaK MPOIeCcC
nepeBojia TPEXMEPHOH CIIEHBI B IBYXMEPHOE PaCTPOBOE U300paKeHUE C
MTOMOIIBI0 KOMITBIOTEPHOU IMTPOTPAMMBI € YIETOM 3aJaHHBIX
MapaMeTpoB: OCBEUICHUS, TOUKU HAOIIOACHHS, MaTEPUAIIOB.

A) mpoernupoBaHue

b) pennepunr

B) tpaccupoBka

I') Tpuanrynsauus

5. IlpounTaiiTe TEKCT, BbIOEpUTE MPABUIIbHbIE BAPUAHTHI OTBETA U
3alUIINTE apryMEHThI, 000CHOBBIBAIOLIME BEIOOP OTBETOB. YKAKUTE,
Kakue TapaMeTphbl TOBEPXHOCTH TPEXMEPHOU MU (poBOH MOaeIH
HAaCTPanBalOTCs MPU CUMYJISILIUH B3aUMOJEHCTBUSA C HEW CBETOBBIX
Iy4KOB IPH peHnepuHre B cpene oonmpumHcTBa CAD-cuctem.

A) spKOCTB

b) uger

B) Tekcrypa

I') mepoxoBarocTs B Macirade AJIUHbI BOJIHBI

1. [IpounTaiiTe TEKCT M HAIUIIMTE Pa3BEPHYThI 0OOCHOBAHHBIN OTBET.
Hatite onpeneneaue PDM-cucremsr.

2. [lpounTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE. K Kak10# mo3umuy,
JTAHHOM B JIEBOM CTOJI011e, TOI0epUTE COOTBETCTBYIOIIYIO MO3UIIHUIO B
npaBoM ctosbie. B neBom cTonbiie mepeunciaeHbl aHTIIOS3bIYHEBIE
a00peBHaTypbl HAUMEHOBAHHH KJIACCOB MTPOTPAMMHBIX ITPOTYKTOB,

O6CCH€‘{I/IBaIOILH/IX pa60Ty C TPEXMCPHBIMU MOJCIIbHBIMU CYIIIHOCTSAMHU U

JAHHBIMHU O TOTOBBIX M3/CNHUsIX. J[JIs KaXKI0r0 COKpaICHUS BBIOEPUTE
COOTBETCTBYIOIIYIO PYCCKOS3BIYHYIO pacim(ppOBKy U3 CIIHCKA,
IPUBEACHHOTO B IPABOM CTOJIOIIE.

Ab60OpeBuarypa Pacimgpoka

A | ILS 1 CucremMa aBTOMAaTHU3aIUHA
MOATOTOBKU MPOU3BOICTBA

b | CAM 2 CucreMa JIOTHCTHYECKOM
TTOJIEPKKU

B | CAE 3 Cucrema pacripeieicHus
MaTepHajIoB

I | MRP 4 Cucrema
ABTOMATH3UPOBAHHOTO
(yHKIIMOHATIBHOTO
IPOCKTUPOBAHUS

3anuimmre BLI6paHHBIC L[I/I(l)pLI oA COOTBCTCTBYHOIIMMU 6YKBaMI/I

A b B I

[1IK-5.3.2




3. [IpounTaiiTe TeKCT, BEIOEPUTE MPABUIILHBIN OTBET U 3aITUIINTE
apryMeHTbl, 000CHOBBIBAIOLIME BHIOOp OTBETA. YKAKHUTE, C TOMOLIBIO
KaKoTo Kjacca CHCTEM, 00ECIeUHBAIOIMX MTPOCKTHPOBAHUE, MOKHO
OCYLIECTBUTH MOJIETUPOBAHHE TOKA KUJKOCTH B TPYOOIIPOBOJIE.

A) CAD

b) CAM

B) CAE

') MRP

1. IlpounTaiiTe TEKCT U YCTAHOBUTE I1OCIIEI0BATEIBHOCTb. 3alIULINTE [IK-5.V.2
COOTBETCTBYIOIIYIO ITOCIIEOBATEIBHOCTh OYKB CIeBa HANPaBO.
Hanunmre, B KakoM nopsiike He0OXOAMMO BBIITOJIHUTB YKa3aHHbIE
JeWCTBUSL, YTOOBI MOTYYUTh TPEXMEPHYIO MOJEIb CYILECTBYIOIIEH
KOMITOHOBOYHOMW CXEMbI 000py10BaHUs AJIsl COIIOCTABIICHUS C HEN
MPOCKTHPYEeMOH (OT caMOil paHHEH K caMO# MO3IHEH ).

A) Co3manue UToroBoro odjaka TO4eK

b) Co3nanue moiMroHanbHOM MOAETH

B) JlazepHoe ckaHMpOBaHUE

I') YpaBHuBaHue ckaHoB

2. IlpounTaiiTe TEKCT, BbIOEpUTE TPAaBUIIbHBIC BAPHAHTHI OTBETA U
3alUIIMTe apryMEHThI, 000CHOBBIBAIOIIME BHIOOP OTBETOB. YKAXKHUTE,
Kakue BUIBI pacyeToB obecrieunBatoTcsi CAE-cucremamu.

A) pacuer Temionorepb

b) pacuer anexrpuueckoii nenu

B) pacuer koopAMHAT TOUKH MEPECEUEHUS IBYX MIOCKUX HJIEMEHTOB
I') pacuer KonuuyecTBa BUHTOB, KOTOPbIE HEOOXOAMMO MOCTABUTH K
OIIPENIEIICHHOM J1aTe.

HpuMeltaHue. Cucmema OYEHUBAHUAL MeCMOBblX 3A0aHUN:

1)

2)

3)

4)

5)

3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM O0OHO2O 8EPHO2O OMBemda U3 uyemuipex
NPeoNoAHCeHHBIX U 0OOCHOBAHUEM BbLOOPA CHUMAENCSL 6EPHBIM, eClU NPABUTLHO YKA3AHA
yugpa u npugedeHvl KOHKpemHbvle apeyMeHmbl, UCHOIb3yemble Npu vlOope omeemd.
Ilonnoe cosnadenue ¢ eepuvim omeemom oyenusaemcs 1 6aniom, HesepHblil OMEen Uil
eco omcymcmeue — () 6annos.

3adanue KOMOUHUPOBAHHO2O MUNA C BbLOOPOM HECKONLKUX BGAPUAHMOE OMEemda U3
NPeONIoOJNCEHHbIX U PA36EPHYMBIM 000CHOBAHUEM BbIOOPA CHUMAEMCS BEPHbIM, eCiu
NPABUNILHO YKA3AHbL YUDPLL U NPUBEOCHbL KOHKPENHbLE AP2YMEeHmbl, UCNONb3YeMble NpU
evibope omeemos. [lonHoe cosnaodenue ¢ 6epHbIM omeemom oyenugaemcs 1 b6aniom,
ecu oonyweHvl owubku unu omeem omcymemeyem — Q o6annos.

3adanue 3axpvimozo muna Ha yCMano8ieHue COOMEemcmeaus Cuumaenmcs 6epHulM, eciiu
VCMAHOBIeHbL 8Ce COOMBEMCmaEUs (No3uyuu U3 00H020 CMoadYa ePHO CONOCMABIEHbL C
nozuyusmu opy2o2o cmonbya). Ilonnoe cosnadenue ¢ sepubim omeemom oyenusaemcs 1
bannom, Hesepublli omeem uiu e2o omcymcmaue — () banios

3adanue 3akpvimozo muna Ha YCMAHOGIEHUE NOCIe008AMENbHOCIU CYUM A sl
BEPHBIM, eClll NPABUNILHO YKA3AHA 6Csl nociiedosamenviocms yugp. Ilonnoe cosnaoenue
C BepHLIM omeemom oyenusaemcsi 1 6aniom, eciu OOnywjeHvl OWUOKU UTU OMEem
omcymcmeyem — () 6ann08.

3adanue omkpeimo2o muna ¢ pazeepHymvimM OmMeemom CHumaemcst 6ePHuIM, ecii Omeem
coenadaem ¢ SMAIOHHBIM NO COOepicanuto u noiHome. Ilpasunvhsiii omeem 3a 3a0anue
oyenusaemcss 8 3 banna, eciu donywena ooHa owudbka \ memounocmv \ omeem




npasunvbiblll, HO He noamwill - 1 6ann, ecau donywerno 6onee 1 owubku \ omeem
Henpasunvhblll \ omeem omcymemeyem — () 6annos.

[lepeueHb TeM KOHTPOIBHBIX PA0OT MO AUCHMUIUIMHE OOYYAIOUMXCS 3a0YHON (HOPMBI
oOy4eHwus1, TIpe/icTaBlIeHbl B TabwIe 19.

Tabmuna 19 — [epeueHb KOHTPOIBHBIX PadbOT

Ne n/m IlepeueHb KOHTPOJIBHBIX paboT

He npexycmoTpeno

10.4. Metoguueckue  Marepuainbl,  ONPENSISIONIE  MPOUEAYPhl  OICHHBAHUS
UH/JMKATOPOB, XapaKTepU3YOUMX d3Tanbl (OPMUPOBAHUS KOMIIETCHIIMH, CoOJepxkarcs B
JOKaJIbHBIX HOpPMaTUBHBIX akrax [YAIl, permaMeHTHpYyOUMX MOPSAOK U MOPOLEAYPY

MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U NMPOMEKYTOUHON aTTeCTallui O0YydarolUmXCs
I'VAIL

11. Meronnueckue ykazaHus Ui OOy4alONMXCs 1O OCBOCHUIO JUCITUTIITUHBI
11.1. Meroanveckue yKazaHus ISl OOyJalOImMXCsl MO OCBOSHUIO JICKITMOHHOTO MaTepurana

OCHOBHOE Ha3HAYEHHUE JICKIIMOHHOTO MaTepHuaia — JOTHYECKH CTPOWHOE, CUCTEMHOE U
ACHOE W3JI0XKEHUEe ydyeOHoro marepuana. Ha3zHaueHHe COBpEeMEHHOH JIeKIMU B paMKax
JTUCIUILIMHBI COCTOUT HE B TOM, YTOOBI MOTYYUTh BCIO HHPOPMAIUIO 11O TEME, & B 00eCIICUCHU U
MOHUMaHUs CTyIeHTaMH (yHIAaMEHTAJIBHBIX TPOOJIEM JUCHUIUIMHBI, OCBOCHHU METOJIOB
HAay4yHOTO TO3HAHMS, HOBEUIIMX JOCTHI)KEHHI HaydHOW MBICITH. B ydeOHOM mporiecce JIeKIus
BBITIOJTHSIET METO/OJIOTUYECKYI0, OPTaHM3AlMOHHYI0 U WHQpopMaIMoOHHYIO0 GyHKUuH. Jlekuus
pacKpbIBaeT MOHITUIHBINA ammapaT KOHKPETHON 00JlacTy 3HaHUs, €€ MpoOJIeMbl, 1aeT IEIbHOE
MPEACTABJICHNE O JUCIUILUINHE, TOKa3bIBAET B3aUMOCBS3b C IPYTUMHU TUCIUIINHAMM.

[Tnanupyembie pe3yabTaThl MPU OCBOCHUHU 00yJarOIMMCS JIGKIIHOHHOTO MaTepHaia;

— MOJTYYCHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aWMOCBSI3aHHBIX 3HAaHHH, YPOBEHBb
KOTOPBIX OMPEEISAETCS LENEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOU TEME;

- MOJTYYE€HHE OIBbITa TBOPUYECKOM pabOTHl COBMECTHO C IIPEMOAaBaTelIeM;

— pazBuTHe  MPO(ECCHMOHAIBHO—/IETOBBIX  Ka4yeCTB M CaMOCTOSITENbHOTO
TBOPYECKOTO MBIIUICHUS.

- MOSIBJICHUE MHTEpeca K MpeMeTy, He0OX0IMMOTO AJIsi CaMOCTOSITENIbHOM paboThI;

— MOJY4YeHHE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKM U TEXHUKU U O
MPOTHO3aX MX PAa3BUTHsI Ha OJMIKaUIIME TOJIBI;

— MOJIydCHUE YMEHHSI METOAMYECKH oOpabaThiBaTh MaTepuall (BBLICTITH TJIaBHBIE
MBICIM ¥ TIOJIOKEHUS, TMPUXOAUTh K KOHKPETHBIM BBIBOJIAaM, MOBTOPSATh HX B Pa3IUYHBIX
bopMyITHpPOBKax);

— MOJY4eHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSTHH.

JIeKIMOHHBIM  MaTepual MOXKET COMPOBOXKAATHCA JEMOHCTpAIlMEW ClIalioB U
MCIIOJIb30BAHUEM Pa3AaTOYHOTO MaTeprasa Ipu NPOBEIECHUHN KOPOTKUX AUCKYCCHIA.

CrpyKTypa IpeIoCTaBJICHHS JICKIIMOHHOTO MaTepuania;

[locnenoBaTenbHOCTh PACCMOTPEHUS MaTepUaia B TCUEHUE CEMECTPA:

Paznen 1. OcunoBsl 3D MonenupoBanus B 001acTu TexHocepHoit 6e30macHOCTH

Paznen 2. Cozmanue 3D moneneit B xoae KOHCTpyHpoBaHusi ¢ ucmnoiibzoBanuem CAIIP

Paznen 3. Co3nmanue TpexmepHBIX Mojeneil 0ObeKTOB Ha OCHOBE JaHHBIX Ja3epHOIO
CKaHUPOBAHUS

TeMbl HeKIMi.




Tema 1.1. Ucronb3oBanue iudpoBbIX TPEXMEPHBIX MOJIENICH B 00J1aCTH TeXHOCHEePHOM
0€e30IacHOCTH

Tema 1.2. [ludpoBbie TpeXMepHbIE MOJICTH B IPOSKTUPOBAHUH YKOOH O3 THON
TEXHUKH.

Tema 1.3. OCHOBBI TEOMETPUYECKOTO MOJIEIUPOBAHUSI KOMIOHEHTOB TPUPOIHBIX U
TEXHUYECKUX CHCTEM.

Tema 2.1. [lpumenenue FreeCAD s co3ganust 3D mMozeneil.

Tema 2.2. OcoOeHHOCTH CO3/IaHUs TPEXMEPHBIX MOJIENIel HEKOTOPHIX BUIOB
HKOOMO3AIMTHON TEXHUKH.

Tema 3.1. Hcnonp3oBaHue J1a3epHBIX CKAHEPOB Ui CO3AAHUS HUPPOBBIX TPEXMEPHBIX
MoJIeNeld 0OBEKTOB.

Tema 3.2. Ilpuemsl paboThI ¢ JAHHBIMHU JIA3€PHOTO CKAHUPOBAHUSL.

2. CtpyKTypa JEKUHU:

- PaccMoTpenue nnaHa nekuuu;

- YcTHOE u3NO0KEeHHWE Marepuaia JEeKIHH, COMPOBOXKIAEMOE JEMOHCTpaluei
MPE3CHTAIIMOHHBIX MAaTEPHAIIOB;

- Juckyccust ¢ ydacTieM TpenojaBaTeis U CTYJACHTOB MO KIOYEBBIM BOIIPOCAM T10
TeMe JIeKI1H;

- [lonBenenne WTOrOB  JIEKIUM W TPEACTABICHUE PEKOMEHIAIUM IS
CaMOCTOSITEIPHOTO M3y4eHUs MaTepuaa.

11.2. Meroanyeckne yKa3aHUs JUIsI OOYy4JalOMMXCSl IO BBIMOJTHEHUIO JIA0OPATOPHBIX
pabot

B xozme BeImonHeHHs nabOpaTOpPHBIX paboOT oOydaroumiics MODKEH YIIyOuTh U
3aKpENUTh 3HAHMS, MPAKTUUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOJIMKOM M TEXHHKOMN
JKCIIEPUMEHTa B COOTBETCTBUU C KBATU(MKAIIMOHHONW XapaKTepUCTUKON 0Oydaromierocs.
Bemmonnenne nabopaTopHbIX pabOT COCTOUT W3 IKCIEPU MEHTAIBHO-MOJECIBHON, pacyeTHO-
AHAIMTUYECKON YacTe M KOHTPOJIBHBIX MEPOTIPUSITHH.

Beinmonnenue n1aboparopHbIX paboT oOydarommMcs SBJSETCS HEOThEMJIEMOW YacThbIO
U3y4YCHUS JUCHHUIUIMHBI, ONpENeNsieMOll YJeOHBIM IUIAaHOM, M OTHOCHTCS K CpEICTBaM,
o0ecrieunBalolMM pellieHNEe CIEAYIOIMX OCHOBHBIX 3371a4 00y4aromerocs:

- NpHOOpETEHHE HAaBBHIKOB HCCJICIOBAHMS TPOLIECCOB, SBICHUH U OOBEKTOB,
M3y9aeMBbIX B paMKaxX JaHHOU IUCIUTIIINHEL,

- 3aKpeIUieHre, Pa3BUTHE U JeTalu3alus TEOPETUUECKUX 3HAHU, TOTyYeHHbIX Ha
JEKIUSAX;

— MoJIydeHUE HOBOM MH(OPMALIMH IO U3y4aeMOW AUCIUTIIINHE;

— NpUOOpPETEHHE  HABBIKOB  CaMOCTOSITENbHOW  paboThl C  J1a0OpaTOPHBIM
o0opynoBanueMm, MNpubOpaMd M BBIYUCIUTEIBHOW TEXHUKOW C YCTAHOBIEHHBIM Ha HEH
IPOrpaMMHBIM 00ECTICYCHHEM.

3amanue u TpeOoBaHU K MPOBEICHUIO J1a00paTOPHBIX paboT

Jlaboparopueie pabotel o mucrumanHe «ludpoBsie TexHomoruu 3D MoaenupoBaHUsD)
BBIMIOJIHAIOTCS Tpynnamu (OpuragamMu) CTYyAEHTOB B cocTaBe 2-4 dejoBeK. 3ajaHue Ha
nabopaTopHyt0 padoTy BBIAAETCS MpenoaaBareieM Mmocie MpoBEePKH MEPBUYHOM TEOPETUUECKON
MOATOTOBKU B (popMe ycTHOTO ompoca. [lepBuuHast TeopeTudeckas MoroTOBKa K BHIITOTHEHUIO
paboThl  OCYILECTBJISICTCS  MyT€M  O3HAKOMJIGHMSI C TEOPETHMYECKUM MHUHHUMYMOM U
PYKOBOJICTBAMH  TOJIb30BATEIsl MPOTPAMMHOIO OOECIEeUeHHUs, €CIH €ro HCIOIb30BaHue
MPEIYCMOTPEHO B KOHKPETHOW JrabopaTopHOil pabore (B (opme TOMAIIHEro 3aJaHws).
[lonroroBka 3aBepiiaercs B J1aOOpPaTOpUM PACCMOTPEHUEM CTYIEHTaMHU I0J] PYKOBOACTBOM
IpernojaBareNs MPAaKTUUYECKHX AacleKToB paboThl CO CHEIHATU3UPOBAHHBIM HPOrPAMMHBIM
obecrieuenneM. Jlanee Opuragam CTyAEHTOB BBIJACTCS 33/IaHME, B KOTOPOM YKa3aHBI peliaeMbie
3a7lau, UCXOJHbIE JaHHBIE U KPaTKO cPOopMyIHpOBaHHbIE TPeOOBaHUS K KOHEYHOMY PE3yJabTaTy




u GopMe ero mpeacTaBieHUs (BapUaHTHI 3a/IaHUs ONPEICIISIFOTCS UCXOIS U3 COCTaBa OpUTabl).
Jlanee moa pyKOBOJCTBOM IMpernojaBarensi OpUraipl CTYACHTOB MPAKTHKYIOTCS B PEIICHUU
OTACNIBHBIX 3aJa4, O0ECIICUMBAIOIIMX BBIMOJHCHHUE 3aJaHus, C Hchojab3oBanueM [IDBM c
YCTAHOBJICHHBIM Ha HUX TIporpaMMHBIM oOecniedeHueM (I10). Kaxnmpiii ctymeHT m3 Opurambl
JIOJDKeH TIONYYUTh MpakTHYeCKue HaBBIKM Mo ucnonb3oBanuio [10. Pabora ¢ maHHBIMEU
MPOJIOJKACTCS MPU TOATOTOBKE OTYETOB B PAMKaX BHEAYIUTOPHON pabOThI cTydaeHTOB. [lpu
dopMUpOBaHMM  OTYETA PEKOMEHJYETCS HCIOJb30BaTh  JIOTMOJHUTEIbHBIE  HCTOUYHUKH
uHopmanuu. Ha KOHTpoIbHOE MEpONpHSATHE B BUJIE 3alMThl OTYETOB OTBOAUTCS BPEMsI B
KOHIIE TEeKylero (JadoparopHas padora Ne6) nim Hadaie CleAyromero (JrabopaTopHbie pabOThI
Nel-5) zansarust.

Crpykrypa u dopMma oTdera o 1abopaTopHOil pabore

Otuer 0 nabopaTopHO pabOTe MOJDKEH CONEP)KaTh: THUTYIBHBIM JIUCT, TEKCT 3aJaHUs,
OCHOBHYIO 4YacTb, CHHUCOK MCTOYHUKOB. Ha THUTynpHOM nHCTE€ [OJKHBI OBITH YKa3aHBI:
HAaWMEHOBAHHE YUPEKICHHS, B KOTOPOM BBITMIOJHEHA pad0Ta, HAMMEHOBAHUE TOJIPA3/ICICHHS,
Ha3BaHWE€ JUCUUIUIMHBI, Ha3BaHHE JlabopaTopHOW paboThl, ¢(aMuIUMs U HHULHAIBI
npenojaBarens, paMuIusg U UHULHAIBI CTYIEHTa, HOMEp €ro YueOHOU TPYIIBI U J1aTa 3alMTh
pabotel. OcHOBHas 4YacTh JOJDKHA COJEPKATh PACUCTHO-AaHAIMTUYECKHE MaTephalbl,
MOJIYYCHHBIC B XOJIe TPOCIUPOBAHUS MOJICICH PHCYHKH W BBIBOJBI IO MPOJICIIAHHON padoTe.
CHnucok UCTOYHUKOB JOJHKEH BKIIOYATh CCHUIKU HA y4eOHbIE, METOIMYECKUE, HayIHbIE U3aHu4,
MEePUOMKYy W pecypchl HMH(OPMANMOHHO-TEICKOMMYHHKAITMOHHOW cucTeMbl HTEpHeT,
KOTOPBIMU CTY/IEHT MOJIb30BAJICS IPU MOATOTOBKE OTYETA.

TpeGoBanus k 0OPMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

OTtuer 0 nabopaTOpHON paboOTe AOJIKEH COAEPHKaTh: TUTYIBHBIN JIUCT, OCHOBHYIO YacCTb,
CIIMCOK UCTOYHHUKOB.

TUTYABHBIN JTHUCT OTYETA JOJKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEICHHOMY B CEKTOpE
HopmaruBHo#M qokymentaruu ['YAIT (httpsy/fs.quap.ru/docs/titul/2021/titul/lab.docx).

OcHoBHas yacTh OTYeTa JOJDKHA ObITh odopmieHa B coorBerctBuu ¢ 'OCT 7.32-2017.
TpeboBanus [IPUBEACHBI B CeKrope HOPMaTUBHOMN JIOKyMEHTaI i1 I'VAII
(https://quap.ru/standart/doc).

[Ipu QopmupoBaHHM CIHCKA UCTOYHHUKOB CTYACHTaM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusiM crangapra ['OCT 7.0.100-2018. IIpumepsl ogopMieHHs CHUCKAa HCTOYHHKOB
IpHBEAEHBI B ceKTope HopMaTuBHOM qokymenTtaruu I'YAIT (https:/quap. ru/standart/doc).

Metoanyeckue yka3aHUs MO MPOXOXKIECHUIO JTaO0OpaTOPHBIX PadOT B BHUJIE AJIEKTPOHHBIX
JOKyMEHTOB ¢ Ha3BaHueM «MeTOoIMYEeCKUE YKa3aHUs K BBIIOJIHEHHUIO Ja00OpaTOpHBIX padoT Immo
kypcy “LudpoBeie Texnonmoruun 3D monmenupoBanus™ B ¢opmare .pdf pasmemensr na 1K
JOoKaNbHOM ceTH Kadeapsl Ne5 «lHHOBaTHKA M HHTETPUPOBAHHBIE CUCTEMbI KAYECTBAY.

11.3. Meroauueckue yKa3aHHsS OIS OOYYAIOUMXCS MO MPOXOKICHUIO CAMOCTOSITEIBHOM
paboThI

B xo/e BBIMOJHEHUS CaMOCTOSTEIBLHON pabOThl, OOYJarOIMIACS BBITIOJHIET padoTy MO
3aJJaHUI0 U TPU METOJIUYECKOM PYKOBOJCTBE MpErojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
y4aCTHSL.

B mporecce BBIMTOJHEHUS CAMOCTOSTEIBHONW paboThI, y oOydaromerocst opMupyercs
1enecoo0pa3Hoe MIaHUPOBAHUE pabOYEero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHHM W CHUCTEMATH3aIlUU NMPUOOPETACMBIX 3HAHWU, 00eCIeYrMBaeT BBICOKUMA
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOyYCHHUS, MOMOTaeT IOJTYYHTh HABBIKA ITOBBIIICHHUS
npodeccruoHaIbHOTO YPOBHSI.

MeroaudeckuM ~ MaTepuaiaMd,  HalpaBJSIONMMH  CAMOCTOSATEIBHYIO  paboTy
00yJaroNMXCcsl SIBJISTFOTCSL:

- y4e0HO-METOIUYCCKU MaTepHall IO TUCIIUTUIHHE.


https://fs.guap.ru/docs/titul/2021/titul/lab.docx
https://guap.ru/standart/doc
https://guap.ru/standart/doc

JUis  Hawiydllero  yCBOGHHs — MaTepuanga  NpeAycMaTpUBaeTcs  COCTaBJICHHE
oOyuaronmmucs KoHCekToB. KoHcnekrupoBaHue Mo3BOJIs€T pa3BUTh HABBIKM CHUCTEMATU3alUU
Marcpuajla M HacT BO3MOXKHOCTbL HpU 3allOMUHAHHUHA SaﬂeﬁCTBOBaTB KaK BHU3YyaJIbHOC
BOCIIpUATHE, TaKk M MOTOpHKY. KOHCHEKTBI co3faioTcs Ha OCHOBE HCTOYHMKOB,
PEKOMEHIOBaHHBIX IpernojaBaTeieM, KOTOpble B HAaMOOJNbIIEH CTEEHH OCBELAIOT BOIPOCHI,
U3y4eHHUE KOTOPBIX MPEAYCMOTPEHO ydeOHOW mporpammoii. Jlormueckass CTpyKTypa KOHCIEKTa
JIOJDKHA COOTBETCTBOBATh CTPYKTYpE JIMTEPAaTYpHOIO HCTOYHMKA. IlOArOTOBKY KOHCIEKTa
PEKOMEHyeTCs HauyMHaThb C BHUMATEIbHOIO UTEHHS BBIOPAHHOIO (parMeHTa HMCTOUYHUKA U
pa3bsICHEHMS HEW3BECTHBIX TepMUHOB. Ha cremyromem »stame cocTaBiseTcs IUIaH, B
COOTBETCTBUE C KOTOPBIM Jlajle€ KOHCIEKTUPYETCST MaTepual.

11.4. Metonuueckue yKkazaHUs I8 OOYYAIOIMXCS 110  TMPOXOXKIECHHIO TEKYIIETO

KOHTPOJISl YCIIEBAEMOCTH.

Tekynmii KOHTPOJb YCIEBAEMOCTH IIPEAYCMATPUBAET KOHTPOJIb KadecTBa 3HAHUU
o0yJarommxcs, OCYIIECTBISEMOrO B TEUEHUE CEMECTpa C LEJbI0 OLICHMBAHMS XOAa OCBOEHUS
JUCLUTIINHBI.

Tekynmil KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS IIyTEM TEOPETUUYECKOTO ONpOCca, HA
KOTOPBI OTBOJUTCS BpeMs Ha OJHOM M3 3aHSTUN B cepeluHe Y4eOHOTO CeMecTpa, a TakkKe
IOCPEJICTBOM OLIEHKH pE3yJbTaTOB OCBOEHHUS MPOTrpaMMbl JIaOOPAaTOPHOTO MpPaKTUKyMa.
VY 10BIETBOPUTENBHBIM PE3YJIBTAT NPOXOXKIECHUS KOHTPOJIS CUYMTAETCS MPU MOJIYyYEHUH HE MEHEE
60% OT MakCHMaJbHOTO KOJMYecTBa OasioB, KOTOpbIe MOXKET HabpaTh oOywaronmiics 3a
OTUETHBIN NepHuoJ (I0JIOBUHY ceMECTpa). Pe3ynbTaTsl TEKYLIEr0 KOHTPOJIS MO3BOJISIOT BBISIBUTH
OTCTaBaHME OT IJIaHA MOJATOTOBKM, HO HANPSMYIO HE BIUSIOT HA PE3YJAbTAThl IPOMEKYTOUHOMN
aTTECTalUH.

B teuenue cemectpa oOydaronmecs:
- 3QIMINAIOT OTYETHI IO JabopaTopHBIM padoTtam (6 1mr);
- BBINOJHSIOT TecTUpoBaHue B cpeae LMS.

I[J'ISI TCKYILICTO KOHTPOJIA YCIICBACMOCTU HCIIOJB3YHOTCA TECThI, IPUBCIACHHBIC B Ta6JII/II_[e
18.

11.5. Meronudeckue ykazaHusl A OOydarOIMXCs MO MPOXOXKICHHUIO IMPOMEKYTOUHOMH
aTTeCTallH.

[Ipomexxyrounas  arrectanus  oOydalolmXcs  MpeAycMaTpUBAaeT  OLEHHWBaHUE
IPOMEKYTOUHBIX U OKOHYATEJIBHBIX PE3YyJIbTaToOB 00ydeHus no aucuuiinHe. OHa BKIIOYAET B
ceost:

- 3a4eT — 93T0 (GopMa OLEHKUM 3HAHUM, IOITYYEHHBIX OOy4aroUMMCs B XOZE
U3y4eHUs y4eOHOW IUCHUIIIMHBI B LIEJIOM MJIM MPOMEXKYTOUHas (110 OKOHYaHUHU CeMecTpa)
OllCHKa 3HAaHUU o0O0ydaroUmMMCs O OTACIBHBIM pa3liellaM JUCHUIUIMHBI C aTTeCTal[MOHHOMN
OLICHKOM «3a4TE€HO» WJIU «HE 3aYTEHOY.

[TogroToBka oOyuarommxcs K 3a4eTy MpPEANoiaraeT Kak CaMOCTOSATEIbHYIO paboTy B
TEUEHHE CEMECTpa, TaK U CHCTEMAaTH3allMI0 M 3aKpeIllJIeHWE 3HAaHUW B JTHU, MPEALIECTBYIOLME
3a4eTy.

B Hauane ocBoeHMs Kypca CTYIEHT Ha OCHOBE PEKOMEHIALM MpernoaaBares oToupaer
HUCTOYHUKHU, KOTOpblE B HaAWOOJbIIEH CTENEHHU OCBEIIAIOT BOIPOCHI, H3y4EHHE KOTOPBIX
IpeaycMOTpeHo ydeOHOU mporpammoii. [Ipu moAroToBke K 3a4eTy B TEUEHUE CEMECTpa CTYAEHT
IIOBTOPSAET MaTe€pHall, yCBOCHHBII Ha JIEKLIMOHHBIX 3aHATUSAX U 3aKPENJICHHBIN IIPU BBIIOJHEHUU
naboparopHbix paboTr. KiroueBple BOMPOCHl, BO3HUKIIME IpU H3YYEHUU MaTepHaia u
MOJOTOBKE K 3a4€Ty, BHIHOCATCSI Ha OOCY)KIEHHE B Yachl 3aHATUN, OTBEJICHHbIE HA TOBTOPEHUE
MaTepuana U KoHcyabTauuu. KoHcnekrsl yueOHOro Martepuaina, MOJArOTOBJIEHHBIE HAa OCHOBE
Mmarepuaiga JIeKIMH, MCHOJb3YIOTCA I CHCTeMaTH3alud M 3aKpeIUIeHHs] 3HaHMIl.



OO0s3aTeNnbHBIM ATAOM MOJATOTOBKU K 3a4€Ty SIBJSIETCS CAMOKOHTPOJIb 3HAHUM, MOJYyYEHHBIX B
XOJIC M3YUECHHUSI TUCLUTLIIUHBI.

B tedyenme cemectpa aisi JOMYyCKa K 3a4eTy CTYAEHTY HEOOX0AUMO craTh He MeHee 50%
3amaHuii  (pabot). Jlasee CTymeHT JomyckaeTcsi K CcoOeceOBaHHMIO Ha 3adeTe. 3adeT
BBICTABJIIETCS HAa OCHOBAHUM BBIMOJIHEHHBIX B TEUEHHE CeMecTpa BceX 3ajaHuil (pabor) u
MIPOXOXKICHUST COOECEeIOBAHMSI.

Cucrema OIEHOK IPHU MPOBEACHUU TEKYILETO KOHTPOJIA U MPOMEXKYTOUHON aTTecTaluu
OCYLIECTBIISIETCS. B COOTBETCTBMHM C PYKOBOISIMM AOKyMeHTOM opranuzauuu PJIO T'VAIL
CMK 3.76 «llonoxeHue O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH W MPOMEKYTOUYHOM aTTeCTallu
CTYIEHTOB U AaCIUpPaHTOB, OOy4alOIMXCs MO 00pa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO
obpazoBanus B ['YAII» httpsJ//docs.quap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf
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