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1 Hean, 321244 ¥ NVIAHUPYeMbIe Pe3yJIbTAaThl 00y4eHHUs M0 AUCHUILINHE

Lenp aucuumiuHbl: (OpMUPOBAHUE CIIELUATBHBIX 3HAHUN, YMEHUN 1 HAaBBIKOB HAIIPABJICHHBIX HA
MCIOJIb30BaHUE IPOTPAMMHOTO 00€CTIEUEHHSI C OTKPBITBIM UCXOJHBIM KOAOM JJIsl CO3AaHUS U
pa3paboTku KoMrbloTepHbIX 3D Moneneit. 3ydyeHue coBpeMeHHBIX TEXHOJIOTHIt
MPOTOTUIIMPOBAHUS JUIsl TOJTy4eHUs ocsizaeMbIX 3D Mozenelt ¢ UCIoJIb30BaHUEM TEXHOJIOTHH
aJIMTUBHOTO NTPOTOTUIMPOBAHUS

3ajaun AUCHUIUIMHBL: - U3YYUTh POJib, MECTO U 3HAUCHHUE HAYYHO-TEXHUUYECKON U OpraHU3aluOHHOMN
MOJITOTOBKY MTPOU3BOICTBA; - U3YYUTh CUCTEMBI IPOTHO30B U IJIAHOB MPEANPUATHUS, (HOPM U METOOB
TUTAaHUPOBAHUS;, - U3YYUTh OCHOBHBIE METO/IbI YIIPABJICHUS U CTHIIA POU3BOJICTBA; - U3YUYUTh OCHOBBI
OpraHU3alMM YIPaBIEHUS NPEANPUITHEM.

OOyueHne Mo TUCIUIUIMHE HAMpaBICHO Ha (POpPMHUpPOBAHUE Yy OOYYAIOMIMXCS CIETYIOIINX
KOMIIETEHIINH:

Ko 1 HauMeHOBaHUe KOMIIeTeHIU W HIMKATOPBI IOCTHKEHHS] KOMIIETEHIIMH
I1K-2 CrnocobeH aHanm3npoBatb CTPYKTYPY | MK-2.1 Onpegdensiet cocTas v CTPyKTypy
MaTepuaos, adanT1poBaTb METOAUKY NOANFPAUUECKIX 11 YNIAKOBOUHbIX

MaTepuasnoB, MPUMEHSISt COBPEMEHHbIE

nccnefoBaHMs CBOMCTB MaTepuanos K
A P METOAbI aHa/IN3a, OLUEHMBAET BINAHNE

NOTPe6HOCTAM NPOU3BOACTBA, OMPeAensTh COCTABA 1 CTPYKTY bl MaTEPUaNOB Ha 1x
MOTEHLMaN pecypcochepexeHis, OCHOBHbIE XapaKTepUCTUKY
3KOMOTMYECKOIi 1 NOTPeBUTENBCKOM

6e30MacHOCTY 1 TEXHNYECKOl NTMK-2.2 OcyLiecTBNsieT BXOAHOW W

MO3TanHbIii KOHTPO/Ib XapaKTePUCTUK 1
CTPYKTYPY OCHOBHbIX 1 BCOMOraTeNbHbIX
MaTepUasioB YNakoBOYHOTO W
NonMrpatnyecKoro NPon3BOACTBA C YHETOM
KU3HEHHOTO LKA YNaKoBKM

OCHaLLUEeHHOCTN TEXHOIOTMYeCKNX DEUJGHMIZ

WNIMK-2.3 Bbibunpaet 1 agantupyeTt MeToabl
nccnefoBaHns CBOMCTB MaTepuasios B
3aBUCUMOCTU OT TEXHO/IOMMYECKOro
npovecca, NPUMEHSIeT COBPEMEHHbIe
WHCTPYMEHTbI 1 TEXHONOrNN ANS aHaun3a
marepuanos

WIMK-2.4 OnpepenseT noteHuyunan
pecypcocoepeXxeHust, 3K0I0rMYeCKoin 1
noTpebuTenbLCKoM 6e30NacHOCTU
TEXHONIOrMYECKMNX PELLEHWI YNAaKOBOYHOIO 1
nosmrpaguyeckoro NPOn3BOACTBa,;
OLeHMBAET a/IbTepHATMBHbIE MaTepuasibl C
TOUKW 3PEHUS NX PECYPCHOIN 3(h(heKTUBHOCTM.

NIMK-2.5 MNMprmMeHaeT HOpMaTUBHO-NPaBOBYHO
N TEXHNYECKYIO AOKYMEHTALMIO A1
obecrneyeHns NPOLLECCOB YNaKOBOYHOIO U
MOIMrPagMUecKoro Npon3BOACTBa C YHETOM
obecrneyeHns LeneBbIX NPOV3BOACTBEHHbIX
3a/lay, aHaIM3npPYyeT BAKUAHKE NPUMEHAEMbIX
TEXHO/Or M Ha KayecTBO NPOAYKLMK




ITK-4. CnocobeH Ha 0CHOBe aHa/In3a WIMK-4.1 poBoAnT aHa/IN3 COBPEMEHHbIX

BbIpabaTbiBaTb MPOEKTHbIE NPeAIoXeHNs N0 | TEHAEHLMiA B NOAMTpanyeckom v

] yNaKoBOYHOM MPOU3BO/CTBE, OLIEHNBAET
OpraHin3aliioHHO-TEXHONOTHECKITM COCTOsIHME NPOV3BOACTBEHHbIX MOLLIHOCTEN,

PELLEHNAM, aCCOPTUMEHTHBIM MO3NLNAM, PECYPCOB U TEXHONOT WA MPON3BOACTBEHHbIX

MPOV3BOACTBEHHbIM NO3ULINAM, BO3MOXKHOCTEN N KOHKYPEHTHOIO OKPY)KEHWS]
NIOTUCTUHECKUM MOAENSIM NONMTPA(UHECKOTO | 11K 4 2 PaspabaTbiBaeT TEXHONOTMYECKYHO

1 yNakoBO4HOI 0 NMPOM3BOACTBA U PbiHKaM CXeMmy MPOM3BOACTBA C YY4ETOM ONTUMU3ALNN
cbbITa rOTOBOWV NPOAYKLMM NPOM3BOACTBEHHbIX 3aTpaT, HEOOXOAUMbIX

ANst NPOM3BO/CTBA MeIMAKOHTEHTa, NeYaTHO
MPOAYKLIMM 1 YNAKOBOUHbIX peLLeHui B
COOTBETCTBUU C 33JaHHbIMIM MOKA3aTeNAMU C
YUETOM 3KOHOMUYECKOI SP(EKTUBHOCTY

WIMK-4.3 OueHunBaeT BOCTPebOBaHHOCTb
CYLLECTBYHOLLEr0 aCCOPTUMEHTA U
MPOrHO3MpPYeT PbIHOK NPOV3BOAMTENEN,
MPOBOAMT ONTYMU3ALMIO aCCOPTUMEHTA,
OL,eHMBaET BNAHME HOBbIX aCCOPTUMEHTHbIX
NpeaNoXeHWN Ha NPOV3BOACTBEHHbIE
rnpoLecchbl

VIMK-4.4 AHanm3npyeT NorncTnyeckme
CXeMmbl, pa3pabaTbiBaeT ONTUMa/IbHble
JIOTUCTUYECKME MOLENN AN CHUKEHMNSA
N3LEPXKEK M NOBbILLEHNSA 3PEKTUBHOCTH,
npegnaraet peLleHns no uugposusaumm n
aBToMaTM3aLmm

WIMK-4.5 BHocUT npepnoXxeHns no
MOANMKALIMM NPON3BOACTBEHHbIX
TEXHO/NOrni 1 000pyLoBaHUs; paspabaTbiBaeT
Mepbl M0 COBEPLLEHCTBOBAHWNIO TEXHOOTMN
MPOV3BOLCTBA MEANAKOHTEHTA, NeYaTHOW
MPOAYKLMM N YNAaKOBOYHbIX PELLEHNU B
COOTBETCTBMU C 33laHHbIMW NOKa3aTeNsamu,
ONTUMU3NPYET OPraHN3aLMoOHHYHO CTPYKTYpPY
MPoOn3BOACTBA 1 (hopMynpyeT
cTpaTernyeckme pekoMeHgauuu ans
MOBbILWEHNSA ero 3hMeKTUBHOCTY

2 MecTo TUCHHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

JuciuninuHa oTHOCUTCST K oOsi3arenbHOM 4vactu Osoka bl «Jluctmminueel (Momynn)».
DNEeKTUBHBIE AUCLUUIUINHBI

JuciumnimHa B3aMMOCBSI3aHa JIOTHUECKU U COAEPKATEIbHO-METOANUYECKU CO CIIEIYIOIIMMHU
JUCLUIUINHAMU:

-OCHOBBI IOJUTPa(UIECKOr0 U YITaKOBOYHOT'O IIPOU3BOCTBA

-JINHEWHAs anredpa

-MaTeMaTU4YECKUI aHAIU3

-OCHOBBI HH)KMHUPHUHTA

-00111ee MaTepruaIOBeICHUE



3 CTpyKTypa M cofep:KaHue TUCHUILIUHBI

OO11ast TPy I0EMKOCTh TUCITUILTHHBI COCTaBIsAeT 3 3aueTHbIX eauHull (108 vaca).

3.1 Buabl yueGHoii padoThl H TPYA0€MKOCTh

3.1.1 Ounas popma 0OyueHus

Ne But vaebHoii DAGOTEI KoanuecTBo Cemectpbl
n/n ry P 4acoB Cemectp 7
1 | AyauTopHble 3aHATHS 54 54
B tom uuce:
1.1 | Jlexkuun 18 18
1.2 | Cemunapckue/mpakTH4ecKue 3aHITUS 36 36
1.3 | JIaGopaTopHbIe 3aHATHS
2 | CamocTrosiTeJibHas paboTa 54 54
3 | Ilpome:kyTouHasi aTTecTalUs
3auer/And.3a4eT/9K3aMeH 3ayer
Hroro 108 108
3.2 TemaTnyeckuii MJIaH U3yYeHUs TUCHUTLINHBI
3.2.1 Ounas popma oOydeHUs
Ne | HaumeHoBaHMe pa3aeia JUCIUIINHBI Jlextun CPC C/Mp3 | Beero
n/n
1 | OcHoBuble nousTust 3D MoxenupoBanus u 3 9 6 18
MIPOTOTUITUPOBAHHUSL.
2 | 3D mogenmupoBanue ¢ ucnosb3zoBanueM FreeCAD 3 9 6 18
3 | 3D MoaenupoBaHue ¢ UCIOIb30BaHUEM 3 9 6 18
OpenSCAD
4 | 3D moaenupoBaHue ¢ ucnojb3oBanuem Blender 3 9 6 18
5 MeToa KOHEYHBIX DJIIEMEHTOB JUIA aHAJIN3a 3 9 6 18
MEXaHUYECKUX CBOMCTB 3D Mozeeii.
6 | [IpoToTHnMpOBaHKE METOOM SKCTPY3HOHHOTO 3 9 6 18
aJTMTUBHOTO MPOTOTUIIPOBAHUS
Uroro 18 54 36 108

3.3 Coaep:xaHue TUCHHINIMHBI

Ne HanmMeHnoBanue paznena
/1 JUCIAILINHEBI

CopeprkaHue pazena

dopMa TeKyIIero
KOHTPOJIS
yCIIEBa€MOCTHU




OCHOBHEBIE MMOHATHUA 3D
MOJICJTUPOBAHUS u
MIPOTOTUITUPOBAHUS.

Kommprorepnas rpaduka. 3D
reomerpus. Koopnunarasie
CHCTEMbI, KOOPJUHATHI OOBEKTA U
ocu Bpaienus. Meroast 3D
MOJIETUpOBaHus. MaremaTuueckoe
npezncrasierne 3D 00bEeKTOB.
IIpencraBieHyne KpUBBIX U
ITOBEPXHOCTEN C IOMOIBIO
HEOJIHOPOJHBIX PallMOHAIbHbBIX B-
crutaitHoB (NURBS). O630p
nporpamM i 3D MozenupoBaHus ¢
OTKPBITHIM UCXOJIHBIM KOJIOM.
®opmarsl ¢aitnos st xpanernus 3D
Mojelen

YcTHbIN onpoc
ITucemennas pabora

3D MOJICIUPOBAHUE c
ucnonp3zoBanueMm FreeCAD

HaBurammmss B 3D mpoctpancTBe.
Pabota c napamMeTprUIeCKuMu
oobekTamu. CBOICTBA C OOBEKTAMHU.
Pabota ¢  WHCTpyMEHTapHUsIMHU.
Konmemnust BepcrakoB. M3ydeHue
WHCTPYMEHTA Part. Nzyuenune
uHcTpyMeHTa 2D Drafting. Bepcrax
pucoBanne  Sketcher.  Bepcrak
PartDesign. Wuctpyment Drawing.
Wucrpyment Mesh. Crenapun u
MaKpOChI U CKpBINTHI Ha Python

VYeTHBIH ompoc
[Mucemennas pabota

3D MOJIEJIMPOBaHUE c
ucnonp3oBanuem OpenSCAD

Hutepdetic TIOJIb30BATEIISI
nporpammbl OpenSCAD. Brenenue B
a3k OpenSCAD. Tumbl J1aHHBIX,
IIepEMEHHbIE U BEeKTOpa. 3aaanue 2D
MPUMHUTHUBOB (xBagpar, KpYT,
MHOTOYT'OJIbHUK) ¥ 3D mpuMHUTUBOB
(xy0, cepa, LWJTUH]ID,
mHororpanHuk).  Cosmanme 3D
Mmojenell Ha ocHoBe 2D mopeneii.
OcHoBHBIE TIpeoOpa3zoBanust GuUryp.
BbyneBble omnepanun Hajx (urypamu.
VYcioBHbIE U UTEPATUBHBIE (PYHKIINU.
MaremaTnueckue  OomepaTropel U

GyHKIIH. Co3znanue
MOJIb30BATENbCKUX  (QYHKIMH U
Moxayned.  MmmoprupoBaHume  u

IKCIIOPTUPOBAHHUC 00BEKTOB B
OpenSCAD

VYeTHBI onpoc
ITucemennas pabora

3D MOJICIIUPOBAHNUE c
ucnons3oBanueM Blender

O630p wmHTepdeiica MpOrpaMMbI
Blender. VYcranoBka EIINHHL]
u3mepenus. Coznanue 3D 00BEKTOB
C MTOMOTIIBIO PUMHUTHBOB.
Pacnionoxxenue 00BEKTOB B
NPOCTPAHCTBE W 3aJlaHhe  HX
pa3MepoB. OcHOBHBIE

VYeTHBIH onpoc
[Tucemennas pabota




npeoOpa3oBaHusl HaJ OOBEKTaMHU:
nepeMeneHue, BpaIlCHUE,
MacmrtabupoBanue. MoaupukaTopbl
U UX HCIOJb30BaHue: array, boolean,
decimate, mirror, screw, solidify,
subdivision surface

MeTOI[ KOHCYHBIX JJICMCHTOB
JUIL aHalM3a MEXaHWYECKUX
cBoiicTB 3D Mozaeneii.

Beenenne B cmocobd  aHanmusza
METOJIOM  KOHEYHBIX  3JIEMEHTOB
(MK3). FEM wMoaynp mporpammbl
FreeCAD. MonenupoBanue
reometpun. Coznanue cetku MKD u3
FEOMETPUYECKON MOAENH. Y CIOBUA
JUIsL pacyeTa BKIIIOYAIOLIUE HArpy3Ky
u (uKcaTopbl PacyeTHON MOJEIH.
Hcnonp3oBanue MaTepuiia B
pacyeTHOn MOJIEIIN. Pemmenue
CUCTEMBl  YpPaBHEHHM. Onenka
pe3yIbTaToB pacuera
NPEJCTAaBICHHBIX rpaduyecKku

VYeTHBI opoc
[Mucemennas pabota

HpOTOTI/IHI/IPOBaHI/IC METOAOM

IToaroroBka monmenu k 3D meyaru.
Ucnonb3oBanne  cnaicepa A

IKCTPY3HOHHOTO reHepanuu  ¢-xoja. Ms3rortopiieHue

aJIIUTUBHOTO MPOTOTHUIIA 3D MOJEIIH

MIPOTOTHUIIPOBAHUS 9KCTPY3HOHHBIM aIINTUBHBIM
MIPOTOTUIIMNPOBAHUEM

VYerHBI onpoc
ITucemennas pabora

3.4 TeMaTHKa CeMHHAPCKUX/TIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

3.4.1 CemuHapcKue/IPAKTHYECKUE 3aHATHS

Ne Ne HaunmenoBanue 3aHsITHi O0beMm
n/on | pasmena B
JTHACIIUATUIN yacax
HBI

1 |Temal OcHoBsl pabotsl B mporpamme FreeCAD u usyuenue 6
WHCTPYMEHTApHs

2 Tema 2 Coznanue paznuuabix 3D geraneid 1 00bEKTOB € UCIIOIb30BAHHEM 6
FreeCAD

3 | Tema3 OcHoBsl paboTsl co cpenoit OpenSCAD 6

4 | Tema 4 OcHoBbl pabotsl B Blender 6

5 Tema 5 HccnenoBanne MexaHHYECKUX CBOUCTB 3adaHHbIX 3D Monerneit 6

6 Tema 6 DKCTPY3UOHHOE aIIUTHBHOE MPOTOTHITUPOBAHHE 6

Hroro 36




3.5 TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX pador)
KypcoBble npoekTsl 1 paboThI MO TUCIHUILTIHE HE MTPETyCMOTPEHBI

4 YvyeOHO-MeToAMYecKOe U HHPOPMALIMOHHOE 00ecniedeHUe

4.1.

1. MonenupoBaHue U BUPTyallbHOE IPOTOTHIIHpOBaHue: YuyeOHoe nocodue / Kocenko 1.1,
Ky3znenona JI.B., Hukonaes A.B. - M.:Anbdpa-M, UHOPA-M Uznarensckuii Jom, 2016. - 176 c. 2.
[TporotunupoBanue. [IpakTudeckoe pykoBoactBo. Toxn 3aku Bapden. Mzn.: Mann, HBa-HOB 1

Depbep, 2013. 240c.

3. IpaxoB A.A., Camoyuutens Blender 2.7. BXB-IletepOypr, 2016. 400c. 4. [Ipaxos A.A.,
Blender: 3D-monenupoBanue u anumarust. PykoBoactso mist HaunHatonmx. bXB-ITetepoypr, 2009.

OcHoBHast iuTEpaTYpa

266c¢. Dnexkrponnslii pecype. URL: http://znanium.com/bookread2.php?book=489364

4.2. lonoJHUTeIbHAS JIUTepaTypa
1. JoxymenTanus o nmporpamme OpenSCAD pacrionoxeHHas Ha caiite pazpadorunkos. URL:

http://www.openscad.org/documentation.html

4.3 DiieKTpoHHBIEe 00pa30BaTebHbIE PeCypChl

1. DnexTpoHHBIN 0Opa30BaTENBHBIN

pecypc

https://online.mospolytech.ru/course/view.php?id=6111)

4.4 CoBpemeHHble npodeccnoHaIbHbIe 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE

CHCTEMBI
Ne HaumenoBanue Cchblika Ha pecype JocTynHoCTH
NudopManmoHHO-CIIPABOYHBIE CHCTEMbI
1 Mndopmannonnrie pecypert Cern http://www.consultant.ru JlocTymHO
Koncynbrantlntoc
2 | bubnuoTeka cTaHIapTOB https://www.opengost.ru/ HoctymHo
3 DIEKTPOHHEIH (ORI HOPMATHBHEIX https://docs.cntd.ru/ JlocTyIHO
JIOKYMEHTOB
DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
Jlaub https://e.lanbook.com/ JlocTyIiHa B CETH
1 WuTepHer 0e3
OTpaHUYCHUHN
IPR Books https://www.iprbookshop | JlocrymHa B cetn
2 ru/ Wutepher 6e3
OTpaHUYCHUHN
IIpodeccuonanbubie 6a3bl JAHHBIX
1 baza nanHbIX Hay4HOH http://www.elibrary.ru HoctymHo
INEKTPOHHON OMOIMOTEKH



http://znanium.com/bookread2.php?book=489364
http://www.openscad.org/documentation.html
http://www.consultant.ru/
http://www.opengost.ru/
http://www.elibrary.ru/

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTynHO
MoJIUTEeMaTHIecKas peepaTuBHO-

2 | bubaunorpaduueckas u
HayKOMETpUIecKast
(bubnmuomeTpuyeckas) 6a3a JaHHBIX

Poccrannapt: Crannaptel u https://www.rst.gov.ru/p JlocTynHO
periaMeHThI. ortal/gost/home/standarts

5 MarepuajbHO-TEXHHYECKOE oOOecreyeHue

1. JlekunoHHas ayJUTOPHS, Ay AUTOPUS IS TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYIBTAIHI.

2. AymuTopus U IPOBEACHHS TPAKTHUECKUX U CEMHUHAPCKUX 3aHATUN, TEKYIIETO KOHTPOJIS
U IIPOMEKYTOUYHOH aTTECTAL[UH.

3. bubnuoTeka, YMNTAIBHBIN 3aIl.

4. J1nst caMOoCTOATENbHOM PabOoThl 00y4YaroIIMMCs IPEAIaraeTcss KOBOPKUHT, PACIOI0KEHHBIH
B aya. 1137, ocHalieHHBIH KOMIBIOTEPHOU TEXHUKOW C BOZMOYKHOCTBIO MOAKIIOUEHHUS K CeTH
«MHTEepHET» 1 00ECTICUEHHBIC IOCTYIIOM B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPETY
VHUBEPCHUTETA.

6 Mertoanyeckue peKOMeHIAUH
6.1 MeToauyeckue peKOMeHIAIUH JJIS MPenoAaBaTeis M0 OPraHu3aluu 00yyeHust

[IpenonaBanue TeopeTHyeckoro MaTepuaiga IO JUCHUIUIMHE OCYIIECTBISETCS IO
nociieoBarebHON cxeme Ha ocHoBe OIl u pabouero y4ueOHOTO MiaHa mo HampasieHuio 29.03.03
«TexHonmorus moaUrpapuUECKoro ¥ ynakoBOYHOTO MPOU3BOICTBAY.

[TompobHOE conepkaHne OTENBHBIX Pa3AeioB AUCIUILTNHBI pacCMaTpUBaeTcs B paszene 3.3
paboueii TporpaMMmBbl.

CTpyKTypa ¥ MOCIEIOBATEIbHOCTh HPOBEACHUS ayIUTOPHBIX 3aHATUH 10 JUCLUIUIMHE
npeJjcTaBieHa B paszaene 3.4.1 Hacrosmei padodeil mporpaMMsl.

IlenecooOpa3Hble K MPUMEHEHUIO B paMKax AUCHUIUIMHBI 00pa3oBaTeNIbHbIE TEXHOJIOTHU
W3JI0KEHBI B I1.5 HACTOSIIIIECH paboueli mporpaMMBl.

[TpumepHbIe BapuaHTHI 3aJaHU JIJIs1 IPOMEKYTOUHOTO/UTOTOBOTO KOHTPOJIS 110 JUCIIUTUTHHE
MPEJICTAaBIICHBI B COOTBETCTBYIOIINX MOMIMYHKTAX MPHIOKEHHS 2 paboueii mporpaMMBbl.

[Tpu mpoBeneHNUM 3aHATHI PEKOMEHIYETCS MCIOJIb30BaHUE AKTHBHBIX M MHTEPAKTUBHBIX
dbopM 3aHATUN (ETOBBIX M POJIEBBIX UIP, MPOEKTHBIX METOIMK, MO3TOBOTO IITypMa, pa3bopa
KOHKPETHBIX CHUTYyaI[ii, KOMMYHUKATUBHOTO 3KCIIEPUMEHTa, KOMMYHHUKATHUBHOTO TPEHUHTA, HHBIX
¢bopM) B COuYeTaHWHW C BHEAYJUTOPHOW pabOTON. YHIenbHBIH BeC 3aHATHH, MTPOBOIUMBIX B
MHTEPAKTUBHBIX (popMax, TOJKEH COCTaBiIATh He MeHee 20% ayuTOpHBIX 3aHATUH.

6.2 MeToauuecKkue YKazanus 1Jist 06yqamumxca M0 OCBOCHHUIO TUCHHUIIINHBI

[To qucuumiIrHe TPOBOASATCS JEKIIMOHHBIE U CEM.ITPAKT. 3aHATHS.
Perynsproe mocerienune 1ab0paTOPHBIX 3aHATUNA MO AUCIMIUIUHE SBISIOTCS BaXXHEUITUMU
BUJAMHU CAMOCTOSITENIFHOM pabOThl CTylEHTA B TEYEHHE CEMECTpa, HEOOXOAMMBIMU IS
Ka4eCTBEHHOM MOATOTOBKH K MPOMEKYTOYHON U UTOTOBOM aTTECTALUU MO JUCLIUIUIMHE.
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WTorosas arrectauus no AUCHUILUIMHE IPOXOJUT B (hopMe 3k3aMeHa. [IpumepHblil nepeueHb
BOTIPOCOB K DK3aMEHY I10 JUCIUTUIMHE ITPUBEJICH B IPUIIOKEHUH 2 HACTOSIIEH paboueii mporpaMMel,
a KpUTEPHUH OLICHKH OTBETA CTYy/IeHTa Ha 3auéTe — B I1. 6 HacTosIel pabouel IporpaMMsl.

B mpouecce ocBoeHuss yueOHOW IUCHMIUIMHBI MPEAYCMATPUBAIOTCS Ppa3IUYHbIE BUABI U
¢dopmbl yueOHOW pabOTHI: JIEKIIUU, TEOPETHUECKUE CEMHUHAPHI, IUCKYCCHUHU, B MpPOIECcCEe KOTOPBIX
CTYJECHTBI aKTYaJIU3UPYIOT U YIIIyOJISIOT TEOPETUUECKUE 3HAHUS.

@opMHUpPOBaHUE YMEHUI U HABBIKOB 110 IPOHJACHHOMY MaTepHally IPOUCXOIUT B IpoLecce
MIPAKTUYECKUX 3aHSATUIN, KOTOpPBIE IPOBOASATCS B aKTUBHOU opMe. Vcronb3oBaHue aKTUBHBIX (hopM
0o0y4yeHHsl TO3BOJISIET MOOMIN30BaTh BHYTPEHHUH MOTEHIMANl CTYJAEHTOB M B UIPOBOM CHUTyalluU
MOJIETTMPOBATh pELIeHHE MpoOJieM NPaKTHUECKOH neaTeabHOCTH. OCBOEHHBIE Ha MPAKTUYECKUX
3aHATHSX METO/IbI U PUEMBI 3aKPEILISIOTCS B XOZ€ CAaMOCTOSATEIIbHOW PaOOTHI.

OcBoeHne y4yeOHOM JUCIHUIUIMHBI MPOBOJUTCS B TPOLECCE TEKYLIEro KOHTPOIS U
3aBepIIAeTCs OLICHKON YPOBHS 3HAHMM M CTerneHu (OopMHpOBaHUSA yMeHHUH. Tekyumuil KOHTpoJib
OCBOEHUSI TEOPETUYECKUX 3HAHUN M TEXHOJOTMYECKHX YMEHUH NMPEeayCMOTpPEH Ha MPaKTHUYECKHUX
3aHATHAX U B [IPOLIECCE BBIIOJIHEHUS CAMOCTOSTENIBHBIX 3aJaHUI BO BHEAYIUTOPHOE BPEMH.

CryneHTaM Ha JEKUHMSAX 33Jal0TCSI BOIPOCHI JUIsl caMocTosATelabHOH mpopabotku. Ilocne
MPOBE/ICHUS CAMOCTOSITEIbHON MOJATOTOBKH CTYJCHTBI IIPOXOIAT 00s3aTEIbHBIN KOHTPOJIb B (JopMe
BBITIOJIHCHHSI Ay TUTOPHOM 3a4€THOM pabOTHI 10 COOTBETCTBYIOIIEH TEME.

CucreMaTHYHOCTH pabOTHI CTYACHTOB 110 YCBOSHUIO M3y4aeMOTr0 MaTepraia 00ecreqnBaeTcs
rpapuxom CPC, KOTOpBIH sBisieTCsl 00s3aTE€IbHON YacThi0 Y4eOHO-METOIUYECKOTO KOMIUIEKCa
JUCLUTUIMHBL.

7 DoHJ OLIEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLIEHUBAHUS Pe3yJIbTATOB 00yYeHHS

[TpoMexxyToUHast aTTECTAIksI 00YYAIOIIUXCS 110 AUCIUILIMHE TPOBOIUTCS B (hopMe IK3aMeHa
10 pe3yJIbTaTaM BBIIOJIHEHUS BCEX BUJOB yUeOHOM pabOThI, IPEIyCMOTPEHHBIX YI€OHBIM IJIAHOM U
HacTosmel pabovell mporpamMmoii. [Ipu 3TOM YYHTHIBAIOTCSA PE3YJbTaThl TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTHU B TeueHUE cemecTpa. OLeHKa CTENEeHU TOCTHKEHUS 00yUYaroIMMUCS TUIAHUPYEMBbIX
pe3yabTaToB OOyUYEHHsI MPOBOIUTCS TpEnojaBaTeieM, BEAYIIUM 3aHATUS METOJOM 3KCIIEPTHOM
OLIEHKH (IIPEINOYTUTENIBHO C UCIIOJIb30BAHUEM OalllIbHO-PEUTUHIOBON CUCTEMBI KOHTPOJIS 3HAHUMN
CTYICHTOB).

K nmpomexyTO4HOM aTTEeCTaIlluK JOIYCKAIOTCS CTYCHTHI, BHIIIOJHUBIINE BCE BUIBI YICOHOM
paboThI, IPEyCMOTPEHHBIC HACTOSIIIEH paboyuei MporpaMMoi.

7.2 lIkana U KPpUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00yYeHHS

dopma MPOMEKYTOYHOH arTecTanuu: dk3ameH (hopmupoBanue kommereHimid [1K-2 u 4)
«5» (OTIMYHO): 00yYaIOUIHIiCs IEeMOHCTPUPYET CUCTEMHbIE TEOPETUYECKUE 3HAHUS, MPAKTUYECKUE
HaBBIKM, BIIQJICET TEPMHUHAMH, JEJTaeT apTyMEHTUPOBAHHbBIE BBIBOJBI M OOOOIIEHUS, MPUBOJUT
MPUMEpPHI, TMOKA3bIBAE€T CBOOOJHOE BIAJCHHE MOHOJOTHYECKOW pPEYBI0 U CHOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHSIOIINE BOMIPOCHI.

«4» (xopomo): oOydJaromuiics JAEMOHCTPUPYET NpPOUYHBIE TEOPETUYECKHE 3HAHMA,
NPaKTUYECKHE HABBIKHU, BIIAJICET TEPMUHAMH, JIeJaeT apryMEHTHPOBAHHBIE BBIBOJIBI U 000OIICHHUS,
IPUBOJAUT IMPHUMEpPHI, MOKa3bIBaET CBOOOJHOE BIIAJCHUE MOHOJIOTMYECKOM PEublo, HO IpPU 3TOM
JIeNaeT HECYIIECTBEHHbIE OIIMOKHU, KOTOpbIe OBICTPO HCIPABISIET CAMOCTOSITENILHO WM IPH
HE3HAYUTENIbHONW KOPPEKIMU TPErojaBaTeeM.

«3» (YyIOBIETBOPHUTEIHHO): OOYYAIOMIUNACA JIEMOHCTPUPYET HETIyOOKHE TEOPETHUYECCKHE
3HaHUS, TMPOSBISAET clabo CHOPMHUPOBAHHBIC HABBIKM aHAIW3a SBJICHUWA W IPOIECCOB,



HEIOCTaTOYHOE YMEHHUE JIeNIaTh apryMEHTUPOBAHHBIC BBIBOJBI U TPUBOAUTH IPUMEPHI, MTOKA3bIBACT
HE JOCTATOYHO CBOOOJHOE BIIAJICHUE MOHOJOTHYECKOW pPEYbl0, TEPMUHAMH, JIOTHYHOCTBIO H
MOCTIEAOBATEIHHOCTHIO U3JIOKEHUS, JENaeT OIMIMOKU, KOTOPHIE MOXKET HCIPABUTh TOJBKO MpH
KOPPEKIIUU TIPETIOIaBaTelieM.

«2» (HEyMOBIETBOPUTEIHHO): OOYYAIOUIMIiCS EMOHCTPUPYET HE3HAHHE TEOPETUUYECKUX
OCHOB HpenMeTa, OTCYTCTBI/IC HpaKTI/ILIGCKI/IX HaBBIKOB, HE YMeeT eJiaTb apFYMeHTI/IPOBaHHBIC
BBIBOJIBI U IPUBOJIUTH IPUMEPHI, TOKA3bIBACT CJIa00€ BIIaIECHUE MOHOJIOTHYECKON peUblo, HE BIAJCET
TEPMHUHAMH, TPOSIBIISICT OTCYTCTBHE JIOTMYHOCTH W IIOCJICIOBATCIILHOCTH W3JI0XKEHUS, JCNacT
OLITMOKHU, KOTOPbIE HE MOXKET MCIPABUTHh AK€ MPU KOPPEKIMH MPENnoaBaTeIeM, OTKa3bIBACTCS
OTBC€YATh HA JOIIOJIHUTCIIbHBIC BOHpOCBI.
7.3 OueHo4HbIE CpeacTBA

7.3.1 Tekymmii KOHTPOJIb
Bonpocs! /151 OLIEHKH Ka4eCTBA 0CBOCHMS TUCHMIIIUHBI

1. B xakoM mopsiaKe BBINOJIHIIOTCSA ATaIlbl MPOSKTUPOBAHUS TeXHHUUECKUX 00BbekToB? 2. Kakoi
3Tall NPEALECTBYET TEXHUYECKOMY IpoeKTHpoBaHHI0? 3. OxapakTepu3oBaTb OCHOBHBIE 3Tallbl
OIBITHO-KOHCTPYKTOPCKUX paboT. 4. OCHOBHBbIC HAaBBIKM aBTOMATH3ALMH IPOCKTUPOBAHUA. O.
B3anMocBs3pr reomerpudeckoil (OpMBI, pasMEpPOB W TEXHOJOTHH HW3TOTOBJICHHUS JIeTajei
MaIMHOCTpoeHUs. 6. OCOOEHHOCTH BBINOJIHEHUS YepTeXKEH C yYeTOM HOBBIX TEXHOJOTHH
00paboTku MarepuanoB. /. OCHOBHbIE METO/bl YMEHBILIEHHS TPYAOEMKOCTH HHKEHEPHOIO TPy 1.
8. JlaTh MOHATHUS CTPYKTYPH3ALMU MTPOEKTA, KIaCCUPHUKATOPaM, KiIacCU(UKALUU JOKYMEHTOB. 9.
B uwem 3akmouaercs 3amaga wuHTerpammu CAD-cucteM U cHcTeM  TEXHOJIOTHYECKOTO
npoextuposanusa? 10. Mcnonp3oBanue penakropa aeraned B 3D monenupoBanuu. 11. Pemaxrop
cOOpOK U TeHEepaTop YepTExKEH.



