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1. Ileau m 3aga4YH OCBOEHUS JUCIHUILIHHBI

Henp pucuumiusbl: [loaroroBka KBaTM(PHUIMPOBAHHBIX KaIApOB IMOCPEACTBOM
dbopMupoBaHus y  OOy4yalONIMXCS  YHUBEPCAIBHBIX,  OOMIEIPO(PECCHOHANBHBIX |
po)eCCHOHANIBHBIX KOMIETEHITUH B cOOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO B obmactu
KOMIIBIOTEPHOTO MOJCIUPOBAHUS W AJJAWTHBHBIX TEXHOJOTWH, a TakkKe pPa3BUTHUSL
JUYHOCTHBIX KauyecCTB, IO3BOJISIONIMX pealn30oBaTh CHOPMHUPOBAHHBIE KOMIIETEHLIUH B
npodecCHOHATBLHOMN 1eATETbHOCTH.

3aaun JUCIUILIMHBI - YMEHUE IPUHUMATh PEIICHUS B CIIOKHBIX TTPOU3BOICTBEHHBIX
CUTYaIUsX;
- YMEHHE ONTHUMH3UPOBATh U aBTOMATU3UPOBATH MIPOIIECCH TPOCKTUPOBAHKS O0BEKTOB;
- BIIaJICTh COBPEMEHHBIMH a/TATUBHBIMU TEXHOJIOTUSAMH U cpeacTBamu 3D neyatun
HEOOXOAMMBIMH TIpU pa3paboTKe MPOTOTHUIIOB JETAICH U COOPOYHBINA €TUHUIL;
- BJIQJIETh METOJAMHU T€OMETPHYECKOTO MOJCITMPOBAHMS M3ACIUA U TexHonorusmu 3D

neyaru,
2. Mecto aucuuminnsl B crpykrype OIIOII BO

JlucuumirHa OTHOCHTCS K 3JCKTUBHEIM JUCHHILIHHAM 00s3aTeapHOoM yacTy biioka 1
y4eOGHOro IIaHa.
HeobxomumMbIMi YCITOBHASMU JJIS1 OCBOSHWISI TUCTIMTLITUHBI SIBIISFOTCS:
3HaTh: 3JICMEHTHI HH)KEHEPHOH TpaduKH, OCHOBBI T€OMETPHYECKOTO MOJICITHPOBAHUS,
MIPOrpaMMHBIE CPEICTBA KOMITBIOTEPHOU rpaduKH;
— METOJUKY (POPMHUPOBAHUS TPEXMEPHBIX MOJIETICH TUIIOBBIX JeTajeH;

VYMeThb: UCTOJIb30BATh JUIsl PEILIEHHs 3a/1a4 METOAbl MHKEHEPHOM IreOMeTpUH, CpesICTBa
reOMEeTPUYECKOr0 MOJIEIUPOBAHUS.

Brnaners: HayalbHBIMHM HaBBIKAMU Pa3pabOTKU 3JIEKTPOHHBIX MOJIENeN neTaneu;
— HaBBIKAMM YTEHHSI KOHCTPYKTOPCKHUX, TEXHOJIOTUYECKUX U JPYTUX 3JIEKTPOHHBIX
JIOKYMEHTOB.

ConepkaHre AMCUUIUIMHBI SIBIISETCS JIOTMYECKUM TMPOJOJDKEHHEM COJIEp)KaHUS NHCHUIUINH
HauepraTtensHas reoMeTpHs U KOMIIBIOTEpHAs rpadrKa U CIy>KUT OCHOBOM JJISl OCBOCHUS TUCIUIUINH
CAIIP, [IpoexTrpoBaHue W3AETHIA U IPOMBIILICHHBIX OOBEKTOB.

3. Pe3yabTaThbl 00yUeHHs 10 TUCHMILIHHE

[Ipouecc wu3ydeHHs MAUCUMIUIMHBI HampaBlieH Ha (QOPMHUPOBAHUE CIETYIOIINX

KOMIETEHIIHI:
Tabmuma 3.1
Kon u
Kox n HanmeHOBaHME WHAWKAaTOpa MoCTiKeHNs |  Koj u HamMeHOBaHUe pe3yabpTara
HaMMEHOBaHHUE
komnereHimn (/1K) 00y4YeHHs 0 JUCIUILUINHE
KOMIIETCHIIHU
YK-1. Cnocoben 3uams (31): OCHOBHBIE 3aKOHBI
OCYIIECTBIISITh reoMeTPUYECKOro (POpMHUPOBAHUS
TIOMCK, TIOCTPOCHNS! 1 B3AHMHOTO
o VK-1.1. OcymiecTBisieT BEIOOD IepeCeUeHus MOJIeNeH

KPUTHYCCKHIA .

AKTyaJIbHBIX POCCUHUCKUX U 3apyOeKHBIX MPOCTPAHCTBA
aHaU3 ¥ CUHTE3

HCTOYHMKOB, a TaK ke IOUCK, COOp H Ymemw (V1): ucrionp3oBatb
uHdOpMAIIHH, 00paboTKy uHpOpMaIKH, HEOOXOAUMOM 115 rpadMUECKUe METOIbI
NPUMCHATD pelleHns MOCTaBICHHOM 3a/1auu. MOJETUPOBaHUs 00BEKTOB
CHCTEMHBIH MOJIX0]T MIPOCTPAHCTBA, PelIaTh
JUIS peLeHus MHXCHCPHO-TCOMCTPHUUICCKUEC

3a1a9n




Konn

KO}.‘L 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

KO,Z[ 1 HAaUMCHOBAHUC PE3YyJIbTaTa

HaNMCHOBAHUE
komrierenimu (MJIK) 00y4eHus 10 IUCUUILTHHE
KOMITCTEHIINU
MOCTaBJIEHHBIX Braoemyw (B1): ciocobamu
3amau n300pakeHHst JIIOObIX MOJIENeH

MPOCTPAHCTBA Ha TIOCKOCTH U B
MPOCTPAHCTBE

YK-2. Cniocoben
OTIpeNIeNATh KPyT
3a/1a4 B paMKax
IIOCTaBJICHHOU
L[ENT ¥ BEIOUpPaTh
ONTHMAaJIbHBIE
CIOCOOBI UX
pelIeHus, UCXOIS
U3 JEUCTBYIOIUX
MIPABOBBIX HOPM,
HMMEIOIIUXCSI
pecypcoB u
OrpaHUyYEHUI

VYK-2.1. IlpoBoauT aHaIN3 IOCTABICHHON IETN
U QOPMYJIUPYET COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 3a/1a4, KOTOPbIC HEOOXOIUMO
PELINTD Ui €€ AOCTHXKECHHUS.

3uame (32): ciocoObI MOCTPOCHUS
rpaduyueckoro H300paKeHus Ha
IUIOCKOCTH U B TPEXMEPHOM
[POCTPAHCTBE C IIOMOIIBIO
KOMITBIOTEPHBIX TCXHOJIOT Ui

Ymems (V2): mpoextupoBaTh
00BEKTHI 11000 CII0KHOCTH B
JIBYXMEPHOM H TPEXMEPHOM
MPOCTPAHCTBE C TIOMOIIIBIO
KOMITBIOTEPHBIX TEXHOJIOTHI

Braoemyw (B2): HaBBIKaMU
MOCTPOCHHUS U300paKeHUH
TEXHUUYECKUX HU3JICIIHI,
0oOpMIICHHS YePTEXKEH C
TIOMOIIB0 KOMITBIOTEPHBIX

YK-2.2. BeiOupaeTr onTuMaibHbIi criocod
peLIeHus 3a1ad, UCXOAs U3 HMEIOIIUXCS
pecypcoB 1 OrpaHUYeHUN

TEXHOJIOTU I

3namo (33): JIEHCTBYIOIINE
CTaHIapTHI, MTOJIOXKCHHUS 1o
oopMIICHHIO MIPOEKTHOM u

KOHCTPYKTOPCKOH IOKYMEHTAINH

Ymemo (V3): BHIIOMHATE YepTEKH,
ANIEKTPOHHBIC MOJENU JeTaneil u
u3ZeTMid B COOTBETCTBHH  C

TpeOOBaHUSIMHA JECHCTBYIOIINX
CTaHIApPTOB

Buagers (B3): HaBbIKaMU
COCTaBJICHUS KOHCTPYKTOPCKOM
JOKYMEHTAI[MH C HCIIOJIB30BAHUEM
HPUKJIAHOTO MIPOTPaAaMMHOTO
obecrieyeHus

4. O0beM TUCHUTINHBI

OOmumii 00beM TUCHMIIIMHEI COCTABIIAET 3 3aUeTHRIX equuul, 108 Jacos.

Tab6muna 4.1
AynuTOpHBIE 3aHITHS/KOHTaKTHas padoTa,

®dopmMma
dopma Kypc/ yac. CamocrosiTensHa N
00yueHus ceMec Jlekun | Ilpaxtumyecku | JlaGopaTopHbI st paboTa, yac TIpOMEAKYTOHHOH

v ™ T P patop P ’ ’ aTTecTalMu
i € 3aHATHUs € 3aHATHS
OYHasA 16 0 32 60 3a4eT
3a04Hast 6 0 10 92 3a4eT

5. CTpyKTypa M coJep:KaHue TUCHHIIMHBI

5.1. CTpyKTypa IUCIUILIAHBI.

o4Has ¢opma o0yuenus (OPO)




Tabmuua 5.1.1

CTpyKTypa IUCUUIUIAHB AYAHTOPHEIC B
Ne ThyKTypa et 3aHATHS, Yac. CPC, r((;e Koz WJIK OreHOYHBIE
/ H . ’
i oMep HaunmenoBanue paznena JI. Mp. | JIab. Hac qac. cpencrsa
paszmena
wir |
1 1 | 3D monemmposanme 8 | - | 16 | 30 | 54 | k21 batop
HOIA
VK-2.2
paboThl
wers |
2 2 IIpoToTunupoBanue 8 - 16 30 54 VK-2.1 . E UT P
HOI
VK-2.2
paboTsl
Kypcosas pabora/mpoekT (npu Haruuuu ¢ YI1) - - - 00 00
3ager/3K3aMeH - - - 00 00
Uroro: | 16 - 32 60 108
3a04yHas popma o0ydenus (3PO)
Tabnuna 5.1.2
AyauTOpHBIE
C B
Ne TPYKIYPA AHCIHTILITTHR 3aHATHA, 4Yac. CPC, ce OneHouHbIE
wn | H yac ro, Kon MJIK cpezcTBa
ome .
P Haumenosanue pa3zzaeina JI. | Tp. | JIab. yac. b
paszmena
wir |
T
1 1 3D monenmupoBanue 3 - 5 46 54 VK-2.1 . p“ P
VK-2.2 Hon
paboTsI
VK-1.1 3;‘”“”3
2 2 [IpoToTunupoBanue 3 - 5 46 54 VK-2.1 e OpilTOp
HOIA
VK-2.2
padoTsI
Kypcosast pabora/npoekT (npu Haruuuu ¢ YII) - - - 00 00
3auer/sK3amMeH - - - 00 00
Uroro: | 6 - 10 92 108
5.2. ConeprxaHue TUCUUIIIIUHBI.
5.2.1. ConeprkaHue pa3aenoB IUCIUTUIMHBI (TUIAKTUYECKUE SIMHHIIBI).
Pazgen 1. «3D wmooenuposanuen. CoBpeMEHHBIE TEXHOJIOTUU TPEXMEPHOTO

MOZACIIMPOBAHUA U JalbHEUIIEro MMPOTOTUIIUPOBAHU A U3ICIUN.

ABToMmaTu3 alysga  KakK

MponecCoOB MPOCKTUPOBAHUA, TaK U HU3TOTOBJICHUA I/I3)I€J'IPII7L SHGKTpOHHaﬂ MOACIb ACTAJIH.

3D MopenupoBaHUE TUIOBBIX J€Talel ¢ ucrosib3oBaHue rpaduueckux cucreM Kommac 3D,
Solid Works. TpexmepHoe MoenupoBaHue AeTalieil CoXHOW GOpMbL. DJICKTPOHHAS MOJIEITh

W3JIeNrs. DIeKTPOHHAs MOICIIb COOPOYHOM €TMHUIIBI.

Paznen 2. «llpomomunuposanue». Tepmunonorust u knaccudpukamus. HMcropuueckue
MPEANOCHUIKM TOSIBICHUS aJIUTUBHBIX TEXHOJOTHMH. OCHOBHBIE TEXHOJOTUU W3TOTOBJICHUS
MPOTOTUIIOB. XapaKTepUCTHKA pbIHKA af-texHomoruii. MammHbl ¥ 00OpyIOBaHHE IS

BBIpAIlMBaHMs METaJUIMYeCKUX u3Aenuil, rpynmna bed deposition, rpynma direct deposition.




ANMTUBHBIE TEXHOJOTMH W ObICTpoe mpoTotunupoBanue. OCHOBHBIE TexHoJoruu 3D-

ME€YaTH.
UCIOJIb30BaHuEM 3D-TIpUHTEPOB.

TexHOJIOTMY HWHTEUIEKTYaJbHOTO IPOEKTUPOBAHMS M IPOTOTUIIUPOBAHUS C

5.2.2. ConeprkaHue TUCIUILIMHBI TI0 BUIaM YYeOHBIX 3aHATHH.

JleknmuoHHbIE 3aHATHSA

Tabmuna 5.2.1

Ne /1 | Homep pa3zena AUCIUILTHHEL

O06beM, yac.

00

300

0390

Tema nexiuu

0,5

CoBpeMeHHEIE TPEXMEPHOTO
MOZEIUPOBaHUS " JajJbHEeHIero
MIPOTOTUIIMPOBAHMUS M3JIENIUH. ABTOMATH3aLUsL

TEXHOJIOTNH

KaKk 1pouecCcoB MNPOCKTHUPOBAHUA,
HM3TOTOBJICHUS U3ICIUN.

TaKk H

0,5

9J‘IeKTpOHHa$I MOJCJb ACTAaIN

3D MOJEIMPOBAHUE THUIOBBIX JeTalled C
HCIIOJIB30BAHUC Fpa(l)H‘IeCKI/IX cucreM Kommac
3D, Solid Works

TpexmepHoe MOJICTTMPOBaHNE neranei

CJIOKHOM (hOPMBI.

DneKTpOHHAs MOJIEb U3AETHUs
DJeKTpOHHAs MOJIETIb COOPOYHOM eIUHHMITBI.

0,5

TepmuHONOTHS M KITaCCUPHUKALIS
Hcropnueckue peanochUTKH MOSIBICHUS
aJIUTUBHBIX TeXHONOTHil. OCHOBHBIE
TEXHOJIOTHH U3TOTOBJICHHUS ITPOTOTUIIOB.

0,5

XapakTepucTHKa phIHKA af-TeXHOJOTHiA
MainuHsl ¥ 000pyI0BaHUE ISl BHIPAIIIABAHHSI
METATHIECKUX U3Ienuii, rpynma bed
deposition, rpynma direct deposition

AJTUTUBHBIE TEXHOJIOTHU U OBICTPOE
nporotunupoBanue. OCHOBHbIE TEXHOJIOTUU
3D-meuarn.

TexHOoIOrMKM UHTEIIEKTYaIbHOTO
MPOEKTUPOBAHUS U IPOTOTUIIMPOBAHUS C
UCTIONB30BaHUEM 3D-TIpUHTEPOB.

Uroro: 16

Ipaxmuueckue 3anamus y4eOHbIM NIAHOM He NPedyCMOmMpeHbL

JlaGopaTopHble padoThI

Tabmuna 5.2.2

Ne /m Howtep pasaena Obmen, dac. HaunmenoBanune naboparopHoii paboThI
IUCUATIIAHBI OPO | 300 | O3P0

l'eomerpuueckne mnpumuTHBE makera 3D

1 1 4 1 - Kommac, Solid Works. ®opmuposanne 3D
MOZeJIEN TUIIOBBIX AeTaneil

5 1 4 1 i d)opMI/IpMOBaHI/Ie 3D“ Mozenen geraned co
CIIOKHOM reoMeTpuen

3 1 4 1 - 3D wMmopenupoBaHue jgeraneld  cOOpPOYHOM




€IMHUIIBI

COopka m3nenwsi ¢ UCTOJIb30BaHUEM MOJeNei

4 1 4 2 - N
JeTalieil BXOAAMNX B COOPOUHYIO COUHUILY
5 5 5 1 Pazpaborartes mnporoTum wu3menus CcoOronas
) TpeboBanus 3D nevaru
Co31aTh IPOTOTHIT U3/EIHS 110
6 2 2 1 - MIpeUI0’KEHHOMY 3aJJaHUI0, U3TOTOBUTH Ha 3D
MIpUHTEpe BHIMONHS TpeOoBanus 3D meyarn
Hcnonp3ys cXxeMy U OIHMCaHNUE U3EIHS,
7 2 4 1 - pa3paboTaTh MPOTOTHII, CIIONB3YS CPENCTBA
3D nmewaru. PT'P
Pa3paboTarh MpOTOTUN N3AEIHS BHITIOIHSSL
TpeboBanus TpeboBanuit 3D neyaru. [Iposepka
8 2 4 1 - TeOMETPHUH JEeTalH, OLEHKA SPrOHOMUUYECKHIX
Ka4yecTB, IPOBEPKa COONPaEMOCTHU U
KOMITOHOBOYHBIX PEIICHHUH.
Co3aHue HHTEPAKTUBHBIX,
9 5 4 1 JETATU3UPOBAHHBIX TPOTOTUIIOB, TOCTYITHBIX
) BCEM yYaCTHHKAM MPOEKTa C BO3SMOXKHOCTBIO
OIIEPaTHBHO BHOCHTh N3MEHEHHS
Uroro: 32 10 -
CamocrosiTeabHas paﬁoTa CTya€eHTa
Tabmnuua 5.2.4
No Homep O06beMm, yac.
/ paznena Tema Bun CPC
i mucipmmner | OPO | 300 | 0300
1 1 8 11 ®opmuposanue 3D moneneit | [ToxrotoBka k sabopaTtopHOU
THIIOBBIX JIeTajei pabore.
dopmuposanue 3D mozaenen
JeTanen co CIIOJKHOM
N IMoaroroBka K 1a00OpaTOPHBIM
2 1 8 11 reoMeTpuen
. | pabotam
OdopmiteHre 1abopaTopHOi
paboTs!
dopMupoBaHue Mozenen
. CaMocTosITeTbHOE BBIIIOJIHEHNE
Jeraneil  BXOASAIINX B ., N
3D mopenedt MpOCTHIX JeTanei
3 1 8 12 coopounyro  emmHHIy 1
BXOSIIIUX B COOPOYHYIO
CIJIOXKHOCTH, paspadoTka
eIMHHILY
HPOTOTHUIIOB
Co3nats MIPOTOTHIIBI
Jeraien cbopouHoit
enuMHUIBl 2 ciokHOCTH, | [loaroroBka k cOOpke n3aeius
4 1 8 12 n3rotoButh Ha 3D mpunTepe | BrimonHenue Moenen c
BBHIMOJNHASL TpeboBanust 3D | mcnonb3oBaHnem na 3D
neyatd. CBepka T€OMETpHHM | IEYaTH
JleTalei, OLICHKa
SPrOHOMHYECKUX KauecTB
3D-coopka  m3nmenust B | [IpenBapurenbHas cbopka
cucreme Solid Works wmm | m3zennst ¢ MCmoOnb30BaHHEM
5 1,2 8 15 Kommac. IIpoBepka | peasibHBIX JeTajei
cobupaemoctu u
KOMITOHOBOYHBIX PEIICHHH.
6 19 10 15 Pazpaborarts npototun | Iloaroroska K PT'P.
' U3JETHS CIIOXKHOH (POPMBI Brmmonnenue na 3D npuntepe




Hcnonwiys cxemy u
oIMcaHue n3zenus,
7 1,2 10 16 - pa3paborarb npototu, | Bemonsenne Ha 3D mpuHTEepe
cobomopgas TtpeboBanus 3D
MeYaTH.

Hroro: 60 92 -

5.2.3. llpenonaBaHue IUCUMIUIMHBI BEIETCS C NPUMEHEHHEM CIEAYIOLUIUX BHJIOB
00pa30BaTeNbHbIX TEXHOJIOTUMN:
- Bu3yanuzanus ydeOHoro marepuasia B PowerPoint B nuanoroBoM pexume

(JIEKITMOHHBIE 3aHITHS);
- paboTa B MaJIbIX IpyIIax (MpakTUYECKUE 3aHIATHA);

- pa30op NpaKTUYECKUX CUTyalUi (IPaKTUUECKUE 3aHATHS).

6. TemaTHKa KypCOBBIX padOT/IPOEKTOB
KypcoBble paboTbl/IpoeKThl y4eOHBIM IJIAHOM HE MTPETyCMOTPEHBI.

7. KoHTpoJibHBIE padoTHI
KonTtposnbHbie paboThl Y4eOHBIM IUIAHOM HE MPEIYCMOTPEHBI.

8. Ouenka pe3y/jbTaTOB OCBOEHUS THCHUILIHHbI
8.1. Kputepun olieHMBaHUS CTENIEHU MOJHOTHI U KaYyeCTBa OCBOCHMSI KOMIIETEHIUI B
COOTBETCTBUHU C IJIAHUPYEMBIMU pe3yJIbTaTaMUu 00ydeHus npuBeaeHsl B [lpunoxenun 1.
8.2. PeliTMHroBass cUCTEMa OLIEHMBAaHUS CTENEHU IOJHOTHI U KadyecTBAa OCBOCHHUS
KOMIIETEHIIMH 00yyaromuxcst ouHoi (hopMbl 00yueHus rpecTaBieHa B Tabmuue 8.1.

Tab6muna 8.1
Ne i/m Buiel MEpONPUSTHIA B paMKax TEKYILETO KOHTPOJIS | KonuuecTBo 6amios
1 Tekymas aTTecTanus
1 3amuTa 1abopaTopHON pabOTHI 20
HTOTO 3a nepByr0 TEKYIIYIO aTTECTAIHIO 20
2 TekyIas aTTecTanys
2 3ammTa 1a00paTopHON pabOTHI 20
HUTOI'O 3a BTOPYO TEKYIIYIO aTTECTAIHIO 20
3 TekyIas arTecTaIus
3 3amura 1a00paTopHOi paboTHI 20
HUTOI'O 3a TpeThblo TEKYIIYIO aTTECTALUIO 20
4 3auer 40
BCET'0|100

8.3. PelituaroBas cucrema OLCHUBAaHUSA CTCIICHU ITOJIHOTHI U KAQ4€CTBA OCBOCHU A

KOMITETCHIINI 00yJaromuxcs 3a09H0M (GopMbl 00yUEeHHS TIpe/icTaBlIeHa B Ta0uIe 8.2.

Tabnuna 8.2
Ne /m Bujibl MEpONIPUSTHIA B paMKax TEKYILLETO KOHTPOJIS KonuuectBo 6amios
1 3amuTa 1abopaTopHOi paboThI 20
2 3amuTa 1abopaTopHOi paboThI 20
3 3amura 1a00paTopHOi paboTHI 20
4 3auer 40




BCEI'O(100

9. YuedHo-MeTOoAMYeCKOE U MH(OPMAIIMOHHOE o0ecriedeHue TUCIUNIHHBI

9.1. [lepeuenb peKOMEHIyEMOM JIUTEPATYpPHI NpeacTaBieH B [Ipunoxenun 2.

9.2. CoBpemeHHble npodeccuoHaIbHble 0a3bl JaHHBIX M HHGOPMAIMOHHbBIE
CIIPaBOYHbBIEC CUCTEMBbI:

https://patentscope.wipo.int/search/en/
https://new.fips.ru/iiss/

9.3. JIureH3uoHHOE U CBOOOJHO PacCIpOCTpaHSIEMOE MPOTpaMMHOE OOecleYeHue, B
T.4. OTEYECTBEHHOI'O IIPOU3BOJICTBA:
He UCNOIb3Yemcs

10. MarepuajibHO-TeXHHYECKOe o0ecnieyeHne JUCIUTIMHBI
[TomenieHust sl MPOBEACHUS BCEX BHJOB pabOTHI, MPEIYCMOTPEHHBIX YYCOHBIM
IUIAHOM, YKOMIUIEKTOBaHBI HEOOXOJIUMBIM O0OPYJOBAHHWEM M TEXHUYECKHMMH CPEICTBAMU

00y4eHwusI.
Ta6muma 10.1
Ne [epeyenb 000pynoBaHHs, HEOOXOJUMOTO IS [TepevyeHb TEXHUYECKHX CPENCTB 00yJIeHH,
H/H OCBOCHHA JUCHUIIIINHBI HeO6XOI[I/IMI>IX JJIs1 OCBOCHUS JUCLIMITIIMHBI
(IeMOHCTpaIHOHHOE 000PYIOBaHKE)
Kommnekr MYJIbTUMEIUNHOTO 000pyI0BaHUS:
1 3D-ckanep NPOEKTOP, 9KpaH, KOMIIbIOTEP, aKyCTHUYecKas
cuctema. JIokajabpHast M KOPIIOPAaTHBHAS CETb.
2 Jlabopatopus «Jletanu MamuH»
ANSY'S Mechanical

11. Meroanyeckue ykazanusi no opranusauuu CPC
11.1. Meroauueckue ykazaHus 10 MOATOTOBKE K JJAOOPAaTOPHBIM 3aHATHUSM.
BaxHoilt (hopMmoii caMocTOATENBHON pabOThl CTy/AE€HTA SBISIETCS CUCTEMaTHuYecKas U

MJJaHOMEpPHAsi MOATOTOBKA K JiabopatopHoMmy 3aHaATHio. [locie JeKkuuu CTYIEHT OJKEH
MO3HAKOMHUTHLCS C TUTAHOM J1a0OpaTOPHBIX 3aHSITHH W CHUCKOM O0s3aTeIbHOW |
JOTIOTHUTEIIFHOW ~ JTUTEpaTyphl, KOTOPYIO  HEOOXOAMMO  MPOYUTaTh, W3YYUTh U
3aKOHCIIEKTUPOBaTh. Pa3zbsCHEHHE 1O BOIPOCAM HOBOM TEMBI CTYACHTHI IOJIY4YarOT Y
MPENOoJaBaTelIsl B KOHIIE MPEABIIYIIErO MPAKTUYECKOTO 3aHATHS.

[TogroToBka Kk JabOpaTOpHOMY 3aHATHIO TpeOyeT, TIPEeXAe BCEro, UTEHUS
PEKOMEHIYeMbIX HCTOYHMKOB M  MOHOrpadguueckux pabor. BaxkHbiM 3Tamom B
CaMOCTOSITENILHOUN paboTe CTyACHTa SBIISIETCS MOBTOPEHHE MaTepHasa Mo KOHCIEKTY JEKIUH.
OnHa W3 TIaBHBIX COCTABJSIIONIUX BHEAYJIUTOPHOW MOJATOTOBKM — paboTa ¢ KHUTOW. OHa
MpearnonaracT: BHUMATEIbHOE MPOYTEHHE, KPUTHYECKOE OCMBICIEHUE COJICpKAHUS,
000CHOBaHHE COOCTBEHHOW TO3MIMH MO JUCKYCCHOHHBIM MOMEHTaM, IOCTaHOBKH
WHTEPECYIOIIUX BOMPOCOB, KOTOPHIE MOTYT CTaTh MPEIMETOM OOCYKIACHHs Ha J1a00paTopHOM

3aHATUHA.



https://patentscope.wipo.int/search/en/
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B mnHauane naGopaTopHOro 3aHSATHS JODKEH MPHCYTCTBOBATH OPraHU3alMOHHBIN
MOMEHT M BCTYNUTENIbHAs 4acTh. lIpermomaBarenb MPOU3HOCUT KPATKYH) BCTYMUTEIHHYIO
peub, TIe (HOPMYITHPYIOTCS OCHOBHBIE BOIPOCHI M TMPOOJIEMBI, CIOCOOBI MX pEIICHUS B
npoiiecce padoTHhI.

JIaGopaTopHble 3aHSATHUS SBISIOTCSA OJHON U3 BaKHEHIHX (HOpM OOYUCHHS CTYICHTOB:
OHH TIO3BOJISIIOT CTYACHTAM 3aKpENuTh, YIIIYOUTh W KOHKPETU3MPOBATH 3HAHUS 1O KypCy
anreOpbl U TEOPUU YHMCEN, MOATOTOBUTHCS K HAYYHO-HCCIIEIOBATEILCKON NeaTelbHOCTH. B
nporecce pabOThl Ha MPAKTUYECKUX 3aHATHIX OOYUYAIOMIMKCS TOJKEH COBEPIICHCTBOBATH
YMEHUSI U HABBIKM CAMOCTOSITEJILHOTO aHalM3a UCTOYHWKOB W HAay4HOW JUTEPATyphl, YTO
HE00XO0AMMO Il HAY9HO-HCCIIEI0BATEIBCKOM paboThI.

YCBOCHHBIH Marepuial HEOOXOJAMMO HAYYUTHCS TIPUMEHSATh TPU  PEIICHUU

MMPAaKTUYCCKUX 3aa4.

11.2. MeTtoauueckue yKa3aHus 110 OpraHU3aluy CaMOCTOSITEIbHON PaOOTHI.
CamocrosiTenbHast paboTa SBISETCS OJHOW M3 BaKHEHIIMX (HOpM HM3ydeHHs 1000

quciuIuinHel. OHa MO3BOJISIET CUCTEMAaTU3UPOBAaTh M YINIyOUTh TEOPETUYECKUE 3HAHUS,
3aKpeNuTh YMEHHUS U HABBIKH, CIIOCOOCTBYET PAa3BUTHIO YMEHM IOJIb30BATHCS HAYYHOU U
yueOHO-MeToiu4eckoil  jutepaTypor. Ilo3HaBaTtenpHass JAESATENBHOCTH B IPOLIECCE
CaMOCTOSITENIbHOM paboThl TpedyeT OT CTyAEHTa BBICOKOI'O YpPOBHS aKTUBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yueGHOM mporiecce BBIAENSAIOT /1Ba BUAA CAaMOCTOSATENBHOM paboThl: ayTUTOpHAs U
BHEAyIUTOPHASI.

AyauTopHas caMOCTOSATENIbHAsT padoTa MO JUCHUIUIMHE BBITOJHACTCS Ha y4eOHBIX
3aHATHSIX TI0JT HEMOCPEICTBEHHBIM PYKOBOJCTBOM IpENoaBaTelis U M0 ero 3aJaHHuIo.

BreaynutopHass camocTosATenbHas paboTa  CTYAEHTOB IpEJCTaBlIseT  COOOM
JIOTUYECKOE MPOJOHKEHHE ayJUTOPHBIX 3aHATHI. 3aTpaThl BPEMEHH Ha BBIIOJHEHUE 3TOMN
paboThl periiaMeHTHPYIOTCs paboduM y4eOHbIM TUIaHOM. Pexxum paboThl BBHIOMpaeT cam
oOyyaronuiicss B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEN M KOHKPETHBIX YCIOBHIA.

CaMocTtosiTenpbHast paboTa MOKET OCYHIECTBISTHCS WHANBUAYAIBHO WU TPYIIaMU
CTYZCHTOB B 3aBHCHMOCTH OT IIeNM, 00beMa, KOHKPETHOW TEMaTHKU CaMOCTOSTEIbHOMN
paboThl, YPOBHSI CJI0KHOCTH, YPOBHSI YMEHUHN CTYJI€HTOB.

CamocrosTenbHast paboTa BKIIIOYaeT B ce0s paboTy ¢ KOHCIIEKTOM JIEKIIUHA, U3yUeHHe
U KOHCHEKTUPOBAHMUE PEKOMEHJYEMOW  JUTEpaTypbl, MOJArOTOBKAa  MYJIbTUMEIUA-
COOOIIeHNI/IOKIIa/10B, IOATOTOBKA pedepara, TECTUPOBAHKE, PEIICHUE 331a4 U YIPaXKHEHUH
no oOpa3ly, pelleHWe BapUaTHUBHBIX 3aJlad, BBIIOJIHEHUE 4YepTexXel, cXeM, pacueToB

(rpaduueckux padoT), pelIeHrne CUTYallMOHHBIX (TMpo¢ecCHOHaIbHBIX) 3a/1a4, MOArOTOBKA K



JIEJIOBBIM WIpaM, IPOEKTHUPOBAaHME M MOJEIUPOBAHUE Pa3HBIX BUAOB U KOMIIOHEHTOB
npodeCcCHOHATIBHOM e TETbHOCTH, HAYYHO-HCCIIEI0BATENbCKYIO paboTy U JIp.

KoHTposnb pe3ynbTaToB BHEAYAUTOPHONW CAMOCTOSITEILHON pabOThI CTYJIEHTOB MOYKET
OCYILECTBIIATHCS B IpeiesiaX BPEMEHH, OTBEICHHOI0 Ha 00s3aTenbHble yuyeOHble 3aHATHS 110
JUCLUIUINHE W BHEAYJIUTOPHYIO CaMOCTOSITENIbHYIO DPAa0OTy CTYIEHTOB IO JUCLUIUIMHE,
MOYET MPOXOANUTH B MMCbMEHHOM, YCTHOM MIJIM CMEIIaHHOH (opme.

Pabota Ha NEKIUMM — 3TO CIOXHBIA NpPOIECC, KOTOPBIM BKIIOYAET B ceOs Takue
3JIEMEHTHI KaK CIIyIIaHHE, OCMBICICHHE U, COOCTBEHHO, KOHCIIEKTUpOBaHue. [l Toro, 4To0s!
JIEKLUS BBIIOJHWIA CBOE HA3HAYCHME, BAXKHO INOATOTOBUTHCA K HEM M €€ 3allMCH ele 10
NpUXOJa MPEroiaBaTelsi B ayAUTOPHUIO, TIOCKOJIBKY B MEPBBIE MUHYTHI JICKIIUH OOBSIBIISETCS
TeMa JIeKIHUH, (OPMYIUpPYETCsl €€ OCHOBHasl Iielb. be3 3Toro masnbHeimee BOCIpHUSITHE
JEKLIUU CTaHOBUTCS CIOXHBIM. BaXHO HaydyuThbCs cilymiarh IIpenojaBaTelisi BO BpeMs
JEKUUU. 31eCh HE ClelyeT IyTaTh TaKUE MOHATHUs Kak cibllarh U ciaymars. CioymaHue
JIEKLMU COCTOUT M3 HECKOJIbKMX 3TalloB, HAaYMHAsl OT CibIIIaHUS (TEpPBbIM LIar B Ipolecce
OCMBICJICHHOT'O CJIyILIaHUs1) U 3aKaHYMBasi OLEHKON CKa3aHHOTO.

YroObl mponece ciymanus crai 6osiee 3()p()EeKTUBHBIM, HY)KHO pa3eisaTh KauyecTBO
o0mIeHus C  JIeKTOPOM, HAy4YUTbCi IOJJIEPKUBAaThb  HENPEPBIBHOE BHUMAaHHUE K
BeICTynarouiemy. /s onTuMu3anuy mpouecca ClyluaHus Cleayer:

1. HayuuThCA BBIAENIATH OCHOBHBIE 1T0JIOKEHUS. Henb3s MOHATh U 3alIOMHUTH BCE, UTO
TOBOPUT BBICTYNAIOUIWM, OJHAKO MOXHO BBIJEIUTh OCHOBHbIE MOMEHTHL. [l 3TOrO
HEo0X0/uMo o0palaTh BHUMaHME Ha BBOJHBIE CIIOBA, CIOBOCOYETaHMs, (pasbl, KOTOpHIE
UCIIONIB3YIOTCS, Kak IMpaBWiIO, s Tepexoja K HOBBIM IIOJIOKEHUSM, BBIBOJIAM U
0000IECHUSM;

2. BO BpeMsl JIEKLIUU OCYILECTBIIATh MO3TAMHbBIN aHaIu3 U 0000IIeHne, YCIBIIIaHHOTO.
Heo6x0n1uMo MOCTOSIHHO aHaIM3UPOBaTh W 00O0OILATH MOJOKEHUS, pAaCKpbIBA€MbIe B peun
rosopsiero. Crapasch NpeACcTaBUTh Marepral 0000IEHHO, Mbl TOTOBUM HaJEXKHYIO 0azy
JUIs1 S)KOHOMHOM, CBEPHYTOM €ro 3anmucu. Jlenars 3To JIydine BCEro MO TaraM, OPUEHTUPYACH
Ha MOMEHT JIOTHYECKOr0 3aBEpIICHHsI OJHOro Bolpoca (MOoJBoIpoca, Te3uca W T.JA.) U
nepexo/ia K Apyromy;

3. TOTOBHOCTb CITylIaTh BBICTYIICHHE JIEKTOPA 0 KOHILIA.

Crnymanue sBIsieTCs JIMIIb OJHUM U3 3JIEMEHTOB XOPOIIEr0 YCBOCHHMSI JIEKIIMOHHOTO
MaTepuaia.

ITorox wuHOpPMaIUK, KOTOPHI coOOIIaeTcs BO BpeMs JIEKUUH HEOOXOJUMO
(buKcHpoBaTh, 3aIIUCHIBATH — HAYYUTHCSI BECTH KOHCIEKT JIEKIIUHU, e (OPMYIUPOBATIUCH OBl
HaubOosee BaXHbIE MOMEHTBI, OCHOBHBIE IOJIOKEHUSI, U3Jlaraemble JieKTopoM. [l BeneHus

KOHCIICKTa JICKIUHU CJICAYCT HUCIOJIB30BATh TCTpPAlb. BG,Z[GHI/IG KOHCIICKTa Ha JIMCTOYKaX HEC



PEKOMEHIyeTCs, TOCKOJIbKY OHU HE TaK yJO0OHBI B UCHOJB30BAaHUU U YacTo Tepstorcs. [Ipu
0(OpPMIICHUH KOHCIIEKTa JIEKIIUU HEOOXOUMO OCTABIISITh MO, TJIE CTYJACHT MOXKET 3aIlicaTh
CBOM COOCTBEHHBIC MBICIH, BO3HUKAIOUIME TApaUICIbHO C MBICISIMH, BBICKa3aHHBIMH
JIEKTOPOM, a TAaKXe BOIPOCHI, KOTOPhIE MOTYT BO3HHMKHYTh B IPOIECCE CIIYIIaHUsS, YTOOBI
MOJIyYUTh HA HUX OTBETHl NPHU CAMOCTOSTEILHOW MpopaboTKe MaTepuana JCKIUHU, MPU
M3YYEHUU PEKOMEHOBAaHHOW JIMTEpaTyphl WM HEMOCPEICTBEHHO Y MPENoaBaTess B KOHIIE
JICKIIUH.

CocraBiisiss KOHCIEKT JICKIIUH, CJEAYET OCTaBJSATHh 3HAYUTEIBHBIM HMHTEPBAI MEXIY
CTPOYKaMH. ITO CBS3aHO C TE€M, YTO HMHOTJA BO3HHMKAaeT HEOOXOIMMOCTh BITMCATh B
MEePBOHAYAJIbHBIN TEKCT JICKIIUU OJIHY WJIM HECKOJBKO CTPOUYEK, UMEIOIIUX MPUHIIMIHAIBHOE
3HAQYEHHE M TIOYEPIHYTHIX U3 JPYrUX HCTOYHHUKOB. PaccrosiHme Mexay CTpoKaMu
HEO0OXOUMO TaKKe JJIs MOAYEPKUBAHUS CJIOB WX LENbIX TPYII CIIOB (Takoe MOoAYepKUBAHUE
BBI3bIBACTCI HEOOXOIMMOCTBIO MPHUBJIEYh BHHUMAHUE K JIaHHOMY MECTYy B TEKCTE MpH
MOBTOPHOM 4YTeHUH ). OOBIYHO MOAUYEPKUBAIOT ONIPEICIICHHUS, BHIBOIBI.

['maBHBIM OTIIMYMEM KOHCIIEKTa JIEKIIMM OT TEKCTa SIBIIIETCS CBEPTHIBAHHME TEKCTA.
[Ipy BemeHHMM KOHCIIEKTa YAANSIOTCA OTAEIbHBIE CIIOBA WM YacTH TEKCTa, KOTOPHIE HE
BBIPQXKAIOT 3HAUYMMYI0 HMH(OpPMAIMIO, a pa3BepHyTble OOOPOTHI peyH 3aMEHSIIOT Oolee
JAKOHUYHBIMH WJIH >K€ CHHOHMMHYHBIMU CJOBOcOYeTaHUsIMU. [IpM KOHCHEKTHPOBaAHUHU
OCHOBHYIO HMH(OpPMAIUIO CJIEAyeT 3alMChiBaTh IMOAPOOHO, a JONOJIHUTEIbHBIE |
BCIIOMOTaTeNbHbIE CBEICHHUS, MPUMEpPhl — OYeHb KpaTko. OCOOEHHO BaXKHBIE MOMEHTHI
JIEKIIMU, HA KOTOpBIE CleayeT 00paTuTh 0co00e BHUMaHUE JIEKTOp, KaK MPaBUIIO, YATAET B
3aMEJICHHOM TEMIIE, YTO IIO3BOJIACT CACIaTh HMX 3aluch JOCIOBHOW. Taxke Ba)KHO
MOJIHOCTHIO 0€3 BCSKMX M3MEHEHUH BHOCHUTH B TE€TPAJb CXEMBbI, TaOIUIIbI, YEPTEKHU U T.II.,
€CJIM OHU TPEINOoNaralTcs B IeKuu. /st Toro, 4To0b COBMECTUTH MEXaHHMYECKYIO 3alHCh C
MOYTH JIOCIOBHBIM (PUKCHUpOBaHHEM Hanboyiee Ba)XHBIX MOJOKEHUH, MOXXHO HCIOIB30BaTh
CHUCTEMBI YCJIIOBHBIX COKpallleHHi. B mepByro odepens COKpaiaroTcsl JIIMHHBIE CIOBa U Te,
YTO MOBTOPSIIOTCSI B PeUH JIeKTOpa 4aiie Bcero. [Ipu 3ToM caMo cokpalieHue JA0HKHO ObITh

10 BO3MOKHOCTH KPATKHUM.



IInanupyembie pe3yabTaThl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS

JucuumumHa: [IporoTunupoBaHue NPOMBIIIIICHHBIX 00BEKTOB

Kona, nanpasnenue noarorosku 21.03.02 3emieycTpoiCTBO U KaacTpbl

Hamnpasnennocts (mpoduis): I'opoackoii kagactp, Kagactp HeIBHXHUMOCTH

[Tpunoxxenue 1

KO)I 1 HAMMCHOBAHUC

Kon u nammeHnoBaunue
HWHAWKATOpa TOCTIKEHUS

KOIL 1 HAaUMCHOBAHUEC PE3YyJIbTaTa

Kpurepun onieHnBaHus pe3yabTaTOB 00yYESHUS

KOMIIETEHINH 00y4yeHHs MO JUCLUILINHE 1.2 3 4 5
KOMITCTEHIINT
YK-1. Cnocoben He 3Haer | JemoHcTpUpyeT JemoHncTpupyer Jemonctpupyer
OCYILECTBIIATh OCHOBHBIE 3HaHHE JIOCTaTOYHBIE HCUepIbIBAIOLINE
TOHCK, KPUTHUECKHIT 3aKOHBI OTJENBHBIX 3HaHUS 3aKOHOB | 3HAHUSA 3aKOHOB
TeOMETPUUECKOT | 3aKOHOB Te€OMETPHUUECKOTO TreOMETPHUUECKOTO
aHaJIU3 ¥ CUHTE3 3uamv  (31): OCHOBHBIE 3aKOHBI
0 reOMETPUYECKOTro | (hOPMUPOBAHUS (dopMupoBaHust
uadopManuy, Te€OMETPUUYECKOTO (dhopmMupoBanus
¢dopmupoBanus | (HOPMHPOBAHUS MOCTPOCHHS U | TIOCTPOCHUS u
NPUMEHSATD MOCTPOCHHUS " B3aHMHOTO
. MIOCTPOCHUS U | MOCTPOCHUSA U | B3aHMHOTO B3aUMHOTO
. nepecevdeHust MOAENIeH MPOCTPaHCTBA
CHCTEMHBIN TTOJIX0.T B3aMIMHOTO B3aUMHOTO HepecedeHIs HnepecedeHust
JUTSL peLIeHUS VK-1.1.  OcymectBuser IIepPECEUEHU IIepECEUCHUs Mozenei Mozenei
IOCTaBICHHEIX 3a1ay | BBIOOD aKTyaJIbHBIX Mozenen Mojenen MIPOCTPaHCTBA MIPOCTPaHCTBA
POCCHHCKHX u MIPOCTPaHCTBA MIPOCTPaHCTBA
3apyOeKHBIX MCTOYHHKOB, He ymeeT | Ymeer Ymeer B cosepmieHcTBe
a TaK ke MOHCK, cbop u HCIIOJIb30BaTh HCIIOJIb30BaTh HCTIOB30BaTh ymeer
00paboTky uHpopMmanuy, rpapugeckue rpapugeckue rpaduueckue HCTIOJIb30BaTh
HE00X0IMMOit JUIs METOJIbI METOJIbI METOIBI rpaduyeckue
€IIEHUs]  IOCTABJICHHOM MOJICIIUPOBAHNS | MOJECTHUPOBAHUSA MOJIETHPOBAHU METOIBI
p Ymems (Vi): UCTIOJIb30BAaTh p P P
3a7a4M. 00BLEKTOB 00BLEKTOB 00BEKTOB MO/JICITMPOBAHHUS
rpaduueckue METOBI
HPOCTPAHCTBA, HPOCTPAHCTBA, MIPOCTPAHCTBA, 00BEKTOB
MO/JIETTMPOBaHHUS 00BEKTOB
pemartb pemars pemarts MIPOCTPAHCTBA,
MPOCTPAHCTBA, PEUIaTh HHKXEHEPHO-
WH)KEHEPHO- WH>KEHEPHO- WHKEHEPHO- pemars
TEOMETPUYECKUE 3a1a41
TEOMETPUUECKU | TEOMETPUUECKHE | I€OMETpUYECKue WHKEHEPHO-
€ 3aJa4un 3aJa4yd, AOIycKas | 3a/a4d, JOIycKas | T€OMETpHUYECKHUE
3HAYUTEIbHBIE HEe3HAYHTENIbHbIE 3a71a4u
HETOYHOCTH 1 | HETOYHOCTH u
MTOTPEITHOCTH MTOTPENIHOCTH




KO,H 1 HAMMCHOBAHUC
KOMIICTCHIIH

Kona n nammeHnoBanue
WHAWKATOpa TOCTIKEHUS
KOMITETEHIIUN

KOﬂ 1 HAUMCHOBAHUEC PE3YyJIbTaTa
06y‘IeHI/IH 10 JTUCHUIIJIMHEC

Kpurepun onieHnBaHus pe3yaIbTaToB 00yYeHUS

1-2 3 4 5
He Brnazaeer | Bnageer Xopomo  Buameer | B coBepuieHcTBe
criocobamu criocobamu criocobamu BJIaJICET CHOCOOaMU
n300pakeHus n300pakeHus n300paKeHust n300paKeHHs
Braoemw (B1): criocobamu | JFOOBIX MIOOBIX MoOJeNel | JIoOBIX — MOJEJCH | JIOBIX — MOETCH
u300pakeHuss  JOOBIX  Mogeneid | Moperneit MPOCTPAaHCTBA Ha | MPOCTPAHCTBA  HA | MPOCTPAHCTBA  Ha
MPOCTPAHCTBA HA TIUIOCKOCTH M B | MPOCTPAHCTBA IUIOCKOCTH M B | INIOCKOCTA W B | INIOCKOCTH U B

MIPOCTPAHCTBE Ha IJIOCKOCTH W | TPOCTPAHCTBE, MIPOCTPAHCTBE, MIPOCTPAHCTBE
B IIPOCTPAHCTBE | JOMYyCKaeT JIOITyCKast
3HAYNTEIIbHBIE HE3HAYMUTEILHEIE
OIIINOKH OIINOKHU
He 3Haer | JemoHcTpupyeT JemoHcTpupyet Jemonctpupyet
CII0COOBI 3HaHHE CIIOCOOOB | JIOCTAaTOYHBIE HCYUCPIIBIBAIOIINE
TTOCTPOCHHUS TTOCTPOCHUS 3HaHMS  CcHocoOOB | 3HAHMS  CIOCOOOB
rpaduyeckoro rpaduyeckoro MMOCTPOCHMS MMOCTPOCHHMS
3namo (32): cmocoObl MOCTPOCHHUS pag pag P P
HU300paKeHNA U300pakeHnsi Ha | rpadMyecKoro rpaduyeckoro
rpadguyeckoro  M300pakeHHsT  Ha
Ha IUIOCKOCTH M | INIOCKOCTH U B | M300pakeHHs  Ha | M300pakeHHs  Ha
YK-2. Cnocoben IUDIOCKOCTA U B TPEXMEPHOM
B TPEXMEPHOM | TPEXMEPHOM INIOCKOCTHU Y B | INIOCKOCTU U B
ONPEENATh KPYyT MIPOCTPAHCTBE c IIOMOILIBIO
N MPOCTPAHCTBE C | MPOCTPAHCTBE C | TPEXMEPHOM TPEXMEPHOM
KOMIIBIOTEPHBIX TEXHOJIOT U
3a/aqd B paMKax MTOMOIIIbIO MIOMOIIIbIO MIPOCTPAHCTBE C | IpOCTpaHCTBE c
nocrasyieHHoH nenu | YK-2.1. IIpoBoaut ananus KOMIIBIOTEPHBIX | KOMIIBFOTEPHBIX TIOMOIIBIO TIOMOIIBIO
U BBIOMpATh IIOCTABJIEHHOW LEIH U TEXHOJIOTH I TEXHOJIOTHI KOMIIBIOTEPHBIX KOMIIBIOTEPHBIX
ONTUMATLHEIE thopmynmpyet TEXHOJIOTUI TEXHOJIOTHIA
CII0cOGBI HX COBOKYITHOCTh He ymeeT | Ymeer VmMeer B COBEpUICHCTBE
B3aMMOCBSI3aHHBIX  3azad, MPOEKTHPOBATh | MPOCKTHPOBATH MIPOEKTHPOBATh ymeer
peIIeHHs, UCXOIS U3 . . o
N KOTOpBIE HEOOXOUMO 00BEKTHI JIFO00H | 0OBEKTHI  JIFO00H | OOBEKTHI MF000# | MPOEKTHUPOBATH
ACUCTBYIOIIHX peLIuTh JUIs ee CIIO)KHOCTU B | CIIOKHOCTH B | CII0O)KHOCTHU B | OOBEKTEHI 110001
IIpaBOBBIX HOPM, JOOCTUXKEHMUS. IOIBYXMEPHOM U | JBYXMEPHOM U | IBYXMEPHOM U | CIIOKHOCTH B
HMMEIOIINXCS Yaremo (v2): NPOCKTHPOBATE | ZXMGPHOM T] ZXMepHOM 1] ZXMepHOM JIBYXMEPHOM u
o0bexThl  moGoi - crokHOCTH B HpOCT ;Il)HCTBe ¢ HpOCT ;Il)HCTBe C np00T EHCTBG c | ZXMepHOM
peeypeon 1 JIBYXMCEPHOM " TPEXMCPHOM HEMO pmo HEMO pmo ng op 10 poc 2 CTBE c
o MOILb IIPOCTPAHCTB
OrpaHNYCHNHN MPOCTPAHCTBE c ITOMOIIBIO H H B poctp
N KOMIBIOTEPHBIX | KOMIIBIOTEPHBIX KOMIIBIOTEPHBIX ITOMOIIIBIO
KOMIIBFOTEPHBIX TEXHOJIOT U . 9 o
TEXHOJIOTH I TEXHOJIOTHiA, TEXHOJIOTHH, KOMITBFOTEPHBIX
JIOITyCKast JIOITyCKast TEXHOJIOT Ui
3HAYHUTEIILHBIC HE3HAYHUTEILHBIE
HETOYHOCTH U | HETOYHOCTHU i
MTOTPENTHOCTH MOTPEIIHOCTH




KO,H 1 HAMMCHOBAHUC
KOMIICTCHIIH

Kona n nammeHnoBanue
WHAWKATOpa TOCTIKEHUS

KOﬂ 1 HAUMCHOBAHUEC PE3YyJIbTaTa
06y‘IeHI/IH 10 JTUCHUIIJIMHEC

Kpurepun onieHnBaHus pe3yaIbTaToB 00yYeHUS

KOMITETEHIIUN 1-2 3 4 5
He Brnazeer | Buageer Xopomo  Buameer | B coBepuieHcTBe
HaBBIKAMHU HaBBIKAMHU HaBBIKAMU BJIaJiceT HaBBIKAMU
BBIMOJIHEHUS BBIIOJIHEHUS BBITTOTHEHUS BBITTOTHEHUS
Braoems (B2): HABBIKAMHU
. | omepamus onepanus onepanus onepanus
MOCTPOCHUS n300pakeHui
. 00paTHOro 00paTHOro 00paTHOTO 00paTHOTrO
TEXHUYECKUX H3JCIUHN, 0POPMIICHHS
o WH)KUHUPUHTA WH)KUHUPUHTA WHKAHUPUHTA WH)KAHUPUHTA
yepTexeit c IIOMOIIBIO o N N N
N IeTajlel MallliH | AeTajed MaIlWH, | AeTajJed  MallWH, | JeTalled MaIluH
KOMIBIOTEPHBIX TEXHOJIOTHH
JIOITyCKaeT JIOITyCKast
3HAYNTEIIbHBIE HE3HAYMUTEILHEIE
OIINOKH, OINOKH.
He 3Haer | JemoHcTpupyet JemoHcTpupyet Jemonctpupyet
JEHCTBYIOIIHE HEIOCTAaTOYHBIE JIOCTaTOYHBIE HCYUCPIIBIBAIOIINE
CTaHIAPTEHI, 3HAHMS 3HAHHS 3HAHHS
3namo (33): JeHCTByIOIUE | MOJIOKEHUsST IO | JeHCTBYIOUIUX JIeHCTBYIOIINX JIeHCTBYIOIINX
CTaHAaPTHI, MOJIOKEHHUS mo | opOpMIICHHIO CTaHIapToOB, CTaH/IapTOB, CTaH/apTOB,
0 OpMIICHHIO MIPOEKTHOM U | IPOEKTHOU U | TOJOXCHHUI MO | MOJIOKCHMH MO | MOJIOKCHMH no
KOHCTPYKTOPCKOM JOKYMEHTAIIUN KOHCTPYKTOPCK | 0(hOpMIICHHUIO 0(OpMIICHHIO 0(OpMIICHHIO
on MIPOEKTHOM U | IPOEKTHOM U | IPOEKTHOM u
JOKYMEHTaluN KOHCTPYKTOPCKOM | KOHCTPYKTOPCKOI KOHCTPYKTOPCKOM
YK-2.2. Bribupaer Y PYXTOP PYKTOP PYKTOP
. JIOKYMCHTAIHH JIOKYMCHTAITIH JTIOKYMCHTAITIH
OIITUMAaJIbHBIN c11oco0
He ymeeT | Beinonsser Brmoinnaser Bremoiaser
pelIeHns 3a1a4, UCXOIS U3
BBIIOJIHATE YePTEXKH, YepTEKH, BBICOKOTOYHBIE
UMCIOIUXCSA PECYPCOB U
. YePTEXKH, AJIEKTPOHHEIE ANIEKTPOHHEIC YepTEKH,
OTpaHiHeHI DJIEKTPOHHEBIE MOJENIM JeTalled | MOJENH JeTallell U | DJIEKTPOHHEIE
Ymems (V3): BHIIONHATH YepTEKH, P . . N P N
N MOJIENIA A€TaJed | ¥  M3IEIUA B | U3JeIui B | MOJEIIX JEeTallel u
JJEKTPOHHBIE MOJETH JeTaled W N .
" U W3JEINA B | COOTBEICTBUU C | COOTBETCTBUU c | m3penuii B
1731 (h1 0507 B COOTBETCTBUU C
. COOTBETCTBUHU C | TpeOOBaHUAMU TpebOBaHUAMU COOTBETCTBUH C
TpeOOBaHUSIMU JIEHCTBYIOIIUX o .
CTAHIADTOB TpeOOBaHUSIMU JIEACTBYIOIINX JIEHCTBYIOIINX TpebOBaHUIMU
P JIEUCTBYIOIINX CTaHIAPTOB, CTaHAAPTOB, JIEUCTBYIOIINX
CTaH/IapTOB JIOTTyCKaeT JIOTTyCKaeT CTaHIapTOB
3HAYNUTENIbHBIE HE3HAYUTEILHEIE
OIIMOKHU OIIHOKHU




KO,H 1 HAMMCHOBAHUC
KOMIICTCHIIH

Kona n nammeHnoBanue
WHAWKATOpa TOCTIKEHUS
KOMITETEHIIUN

KOﬂ 1 HAUMCHOBAHUEC PE3YyJIbTaTa
06y‘IeHI/IH 10 JTUCHUIIJIMHEC

Kpurepun onieHnBaHus pe3yaIbTaToB 00yYeHUS

1-2 3 4 5

He Bianeer | CocraBuser CocraBmser B  comepmencTse

HaBBIKAMHU KOHCTPYKTOPCKY | KOHCTPYKTOPCKYIO | BJIaJeeT HaBBIKAMH

COCTaBJICHUS 10 IOKyMEHTAIMIO | JOKYMEHTAalMI0  C | COCTaBJICHHS
Brnaners (B3): HaBBIKAMH | KOHCTPYKTOPCK | C UCTIONIb30BaHUEM KOHCTPYKTOPCKOH
COCTaBJICHUS KOHCTPYKTOPCKOH | oM UCIIONIb30BaHNEM | HPHUKIIAJHOTO JOKyMEHTallil  C
JIOKyMEHTallUl C HCIIOJb30BaHHEM | NTOKYMEHTAllMM | MPUKJIATHOTO POrpPaMMHOTO UCIIONIb30BaHUEM
HPHUKIIATHOTO MPOTPaMMHOIO | C MPOrPaMMHOTO obecrieyeHus, HPUKIIaHOTO
obecreueHns HCIIONB30BaHUE | OOecIieyeHus, JOIyCKaeT HIPOrPaMMHOTO

M MPUKIATHOTO | JOMYyCKaeT HE3HAYHUTEIbHBIC obecreueHHs

NPOrPaMMHOTO | 3HAYUTEIILHBIC ouInOKU

obecriedeHus OIMOKH




KAPTA

o0ecre4eHHOCTH TUCHUTIIMHBI Y9eOHOH U y4eOHO-MeTOANYeCKOoi JIuTepaTypoi

JucuumumHa: [IpoToTunupoBaHue NPOMBIIIICHHBIX 00BEKTOB

Kona, nanpasnenue noarorosku 21.03.02 3emiueycTpoiCTBO U KaacTpbl

Hamnpasnennocts (mpoduis): I'opoackoii kagactp, Kagactp HeIBHXHUMOCTH

[punoxenne 2

KoHTHHTEHT

K O06ecIeYeHHOCTh Hanmune
No HasBanue y4e6HOT0, y4eOHO-METOANIECKOTO U3JaHUs, OJIMHECTBO obyqatomuxcs, 00y4aromuxcs AIIEKTPOHHOTO
o JK3EMILISIPOB B UCTIONB3YIONIMX o SBC
- aBTOp, W3/ATEIbCTBO, BUJ U3JAHUs, O/ U3JaAHUS EHK JUTEPaTypOH, BapHaHTa B
I YKa3aHHYIO % (+1)
JUTEPATypy

CIipaBOYHHK TEXHOJIOTa-MaIIMHOCTPOUTENS: B 2 T. / TIOA pex.
1 AT Kocunosoii, P.K. Mewepsikosa. — 40-¢ u3n. nepepad. u 20 25 100 3

norm. — M.: MamuHoctpoenue, 1986. — T 1. — 656 c.: ui.

M.A. 3nenxo, A.A. [lonosuy, 1.H. MyTbuinHa. AnuTHUBHAS
2 [TEXHOIIOTHH 15 25 100 )

B MalIMHOCTpoeHuu: yuedHoe nocodue. CI10.: UznarensctBo CII6

.B.B. bonbiraxos, A.H. Bouxos. OcHoBsl 3D-MonenupoBanus.
HeorpanuueHHbI

3 MN3yuaem i TocTym 25 100 )

pabory B8 AutoCAD, KOMIIAC-3D, SolidWorks, Inventor. CII6.:

B. Bonbmakos, A. boukos, FO.B. JIsuek. TBepnoTensHOE

neraneii 8 CAD-cuctemax AutoCAD, KOMTLAC-3D, SolidWorks, 1 ocTynt

Inventar Crenhttn® /hAananar nzon riileaontevt/detail/id/20Q855270/
Basenyrommii kaheapoii 7 LA LN A B KpSXTYHOB
y p PAXTYH
«30» aBrycra 2021 1.
Hupexrop BUK : ,ﬂ.x.»KaiQKOBa

5’04@@%@4@ 06/-//( @Frzettef ot it BoverkrBe,
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