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1. Ileau u 3aaa4ym OCBOEHHS AMCIMILIMHbBI

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.

3a/aun JUCIUIIIMHBI- YMEHUE TPUHUMATh PEIICHUSI B CIIOKHBIX IMTPOU3BOACTBEHHBIX
CUTYaIUsX;
- YMEHHE ONTHUMH3UPOBATh U aBTOMATU3UPOBATH MIPOIIECCH TPOCKTUPOBAHKS O0BEKTOB;
- BIIaJICTh COBPEMEHHBIMH a/TATUBHBIMU TEXHOJIOTHUSMH U cpeacTBamu 3D neyatu
HEOOXOAMMBIMH TIpU pa3paboTKe MPOTOTHUIIOB JETAICH U COOPOYHBINA €TUHUIL;
- BJIQJIETh METOJAMHU I€OMETPHYECKOT0 MOJICITUPOBAHMS M3ACIUA U TexHonorusmu 3D

neyaru,
2. Mecto aucuuminnsl B crpykrype OIIOII BO

JucuumnnyHa OTHOCHTCS K DSIIEKTUBHBIM JUCIHMILUIMHAM o00s3aTeabHOM dYacTH bioka 1
y4eOGHOro IIaHa.
HeobxomumMbpIMi YCITOBHASMU JJIS1 OCBOSHIISI TUCTIMILITUHBI SIBIISTFOTCS:
3HaTh: DJIEMEHTHl WHXKEHEPHOW TpaduKh, OCHOBBI T€OMETPUUYECKOIO MOICIUPOBAHUS,
MIPOrpaMMHBIE CPEICTBA KOMITBIOTEPHOU rpaduKH;
— METOJUKY (POPMHUPOBAHUS TPEXMEPHBIX MOJIETICH TUIIOBBIX JeTajeH;

VYMeTh: HMCIONB30BaTh JAJS PELICHMs 3a/7ad METO/Abl MH)KEHEPHOW IreoMeTpuu, CpeicTBa
TEOMETPUUYECKOTO MOJEIHPOBAHUS.

Brnaners: HayalbHBIMHM HaBBIKAMU Pa3pabOTKU 3JIEKTPOHHBIX MOJIENeN neTaneu;
— HAaBBIKAMHM YTEHHUS KOHCTPYKTOPCKHUX, TEXHOJOTMYECKMX M JPYIMX DJIEKTPOHHBIX
JIOKYMEHTOB.

CopepxaHve JAUCUUIUIMHBI SBJISETCA JIOTUYECKUM MPOJOJKEHUEM COJIEpKaHUS

JucuuIuivH HadepraTtenbHas TeOMETpUs U KOMIIbIOTEpHAs IpaduKa U CIIyKUT OCHOBOM JUIs
OCBOEHUS AUCUMILIMHBI TEXHOIOIMM HMUTAMOHHOTO MOJEINPOBAHMS.

3. Pe3yabTaThl 00yUeHHsI 10 TUCHMILJIHHE

[Tpouecc n3yueHus: JUCHMUILIMHBI/MOYJIsl HarpaBiieH Ha (OPMUPOBAHUE CIIETYIOIINX

KOMIIETECHITAH:
Tabmuma 3.1
Kon u Kon v HanmeHOBaHUE pe3yibTaTa
Kon 1 HanMeHOBaHME MHMKATOPA JOCTH)KEHHS
HaMMEHOBaHHUE 00y4eHHs 10 AUCHUILTHHE
komnereHiyn (M/IK)
KOMIIETCHIINN (Momymo)
YK-1. Cnocoben 3uams (31): OCHOBHBIE 3aKOHBI
OCYIIECTBIISITh reoMeTPUYECKOro (YOpMHUPOBaHNUS
TIOMCK, TIOCTPOCHNS! 1 B3AHMHOTO
o VK-1.1. OcymiecTBisieT BEIOOD IIEpECEUEHUs MOIENIEH
KPUTHYECKUN .
aKTyaJIbHBIX POCCHHCKHX U 3apyOeiHbIX MIPOCTPaHCTBA
aHaJIM3 U CHHTE3
HCTOYHMKOB, a TaK ke ITOUCK, COOp H Ymemw (V1): ucrionp3oBatb
uH OpMAIHH, 06paboTKy nadpopMaimu, HEOOXOAUMOM 1S rpaduueCcKnue METOMBI
HMPUMCHATD pELIEeHHs IOCTABJIEHHOH 3a/1a4H. MOJIETHPOBAHHS 00BEKTOB
CHCTEMHBIH MTOIXO0N MIPOCTPAHCTBA, PEIIATH
JUTSL pELICHUS MHXCHCPHO-TCOMCTPHUUICCKUEC
3a7a4n




Konn

KO}.‘L 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA

Kox n HanmeHOBaHUe pe3ybpTaTa

HaMMEHOBaHHUE 00yd4eHus 10 AUCHUILTHHE
komrierenimu (MJIK) i
KOMIIETCHITNH (Momyio)
MOCTaBJIEHHBIX Braoemyw (B1): ciocobamu
3amaq n300pakeHHst JIIOObIX MOJIENeH

MPOCTPAHCTBA Ha TIOCKOCTH U B
MPOCTPAHCTBE

YK-2. Cniocoben
OTIpeNIeNATh KPyT
3a/a4 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 €€ JOCTHXKCHHUS.

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
MOMOIIbI0 KOMIIBIOTEPHBIX
TEXHOJIOTU I

YK-2.2. Beibupaer onTuMaibHbIN criocod
pelIeHHUS 3a1a4, HCXOs 3 UMCIOLIHUXCS
PECYpPCOB M OTpaHHYCHHI

3namo (33): JIEHCTBYIOIINE
CTaHIapTHI, MTOJIOXKCHHUS 1o
oopmiieHnIo MPOEKTHOM u

KOHCTPYKTOPCKOH IOKYMEHTAINH

Ymems (V3): BBIIOMHATE 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

OO0t 00BeM TUCIUTUTMHBI/MOIYIISL COCTABISAET 3 3aUeTHBIX enuHull, 108 gacos.

Tabnuna 4.1
AyIMTOpHBIE 3aHATHsI/KOHTAKTHas pabora,
®dopma
dopma Kypc/ yac. CamocrosrenbHas N
MIPOMEXYTOUHON
o0ydeHust | cemecTp IMpaktuyeckue | JlaboparopHbie pabora, yac.
Jlexiyu aTTeCTaluu
3aHATHS 3AHATHS
oyHas 2/4 16 0 32 60 3a4eT
3a04Has 3/6 6 0 10 92 3a4er

5. CTpykTypa U coaep:kaHHe TUCHUTIUHBI/ MO

5.1. CTpyKkTypa IUCHUTUTHHBI/ MOTYIIS.

oyHas ¢opma odyuenus (OPO)




Tabmuua 5.1.1

AynuTtopHblie
CrpyKTypa qUCHHUIUINHBI/MORYJIS Bcee
Ne 3aHATHS, Jac. CPC, o Kox WJIK OreHOYHBIE
w/n | Homep yac. ’ A cpencTsa
HaumenoBanue pasgena JI. | Hp. | JIab. yac.
paznena
it |
1 | 3D monemmposanme 8 | - | 16 | 30 | 54 | k21 batop
VK-2.2 Hor
paboThl
i |
2 IIpoToTunupoBanue 8 - 16 30 54 VK-2.1 . E UT P
VK-2.2 on
paboTsl
3ayer - - - 00 00
Uroro: | 16 - 32 60 108
3ao04yHas popma o0yuenus (3PO)
Tabnuma 5.1.2
A
CTpyKTypa AMCUUILTAHBI/MOIYIIS YIATOPHRIE Bce
Ne 3aHATUSA, Yac. CPC, OrneHOYHbIE
wn | Howme wac, | Kon MK cpencrsa
M . B
P HaumenoBanue pazgena JI. | Hp. | JIab. 4ac. Pt
paznena
VK-1.1 3;‘““”3
1 1 3D mopenupoBanue 3 - 5 46 54 VK-2.1 a OpilTOp
VK-2.2 o
paboTsI
VK-1.1 :g;“?a
2 2 [poToTunupoBanue 3 - 5 46 54 VK-2.1 1 vaop
VK-2.2 Hon
padoTsI
3 | 3auer - - - 00 00
Uroro: | 6 - 10 92 108

04HO-3a04Hasi popma ob6yueHus (O3DO)
Ouno-3a0uyHas popma oOydeHHs HE TPETYCMOTPEHA

5.2. Coneprkanue JUCHUTUTMHBI/MOTYIIS.

5.2.1. ConmeprkaHue pa3aenoB AUCHUTUTMHBI/MOAYIS (IUIAKTHUECKHUE €AMHUIIBI).

Paznen 1. «3D mooeruposanuen. CoBpeMEHHBIE TEXHOJOTMH TPEXMEPHOIO
MOJICIIMPOBAHMSl ¥ JNAIBHEHIIEr0 MNPOTOTHUITMPOBAHUS M3ICTH. ABTOMAaTH3aIUs Kak
MIPOLIECCOB MPOEKTUPOBAHMS, TaK M M3TOTOBJIEHUS W3JAEIUA. DIEKTPOHHAs MOJENb JeTalu.
3D MopenupoBaHHE TUIOBBIX J€Talel ¢ ucrosib3oBaHue rpaduyeckux cucreM Kommac 3D,
Solid Works. TpexmepHoe MoenupoBaHue AeTalieil CoXHOH GOpMbL. DICKTPOHHAS MOJIEITH
u3zenus. DIEeKTPOHHAs MOJIENIb COOPOUHON €AMHUIIBL.

Paznen 2. «l[lpomomunuposanuey. TepmuHonorus u kiaccudukamus. Mcropuaeckne
NPEINOCHIIKH MOSIBICHUS aATUTHBHBIX TEXHOIOTUH. OCHOBHBIE TEXHOJOIMU H3TOTOBIICHHS
IPOTOTHIIOB. XapakTepUCTHKa pbIHKA af-TexHonmormii. MamumHbl U 000pyAOBaHHE IS
BBIpAIIUBaHUsI METAUIMUECKUX u3aenuid, rpynmna bed deposition, rpynma direct deposition.
AIITUTUBHBIE TEXHOJIOTHM W ObICTpoe mnpoToTtunupoBanue. OCHOBHBIC TexHonoruu 3D-




ME€YaTH.
UCIOJIb30BaHuEM 3D-TIpUHTEPOB.

TexHOIIOTMY HWHTEUIEKTYyaJbHOTO IPOEKTUPOBAHMS M IPOTOTUIIUPOBAHUS C

5.2.2. CopeprxkaHue TUCHMILIMHBI/MOIYIS MO BUJAM YU4eOHBIX 3aHATHM.

JleknuoHHbIE 3aHATHSA

Tabmuna 5.2.1

O06neM, yac.

Ne i/t | Homep paszena AUCITUITIIHHE

00

300

0390

Tema nexuun

0,5

CoBpeMeHHEIE TPEXMEPHOTO
MOJICTAPOBAHUS 71 aJbHEHIIIErO
NPOTOTUIMPOBAHUS U3AEINUN. ABTOMATU3ALIMS

TCXHOJIOTHMH

Kak 1poHecCoB MPOCKTHUPOBAHUA, TaK U

HU3TOTOBJICHUS U3ICIUN.

0,5

DneKTpOHHAs MOJIENb JIETaN

3D MopnenmupoBaHHE THUIIOBBIX JeTajeld ¢
ucronb3oBaHue rpaduueckux cucrem Kommac
3D, Solid Works

TpexmepHoe MOJICTTMPOBaHNE neranei

CIIO’KHOU (DOPMBL.

DNeKTpOHHAs MOJIEb U3AeTus
DeKTpOHHAs MOJIETIb COOPOYHOM eIMHHMITBI.

0,5

TepMuHoNOTHS U KiaccuUKaIus
Hcropuyeckue npeanocbUIKy MOSBICHUS
aITATHBHEIX TeXHOIOrHi. OCHOBHBIC
TEXHOJIOTUY U3TOTOBJICHHS IPOTOTHUIIOB.

0,5

XapakTepHucTHKa phIHKA af-TeXHOIOTHIA
MainuHsl ¥ 000pyI0BaHUE TSI BHIPAIIIABAHHSI
METATHIECKUX U3Ienuii, rpynma bed
deposition, rpynma direct deposition

ATUTUBHBIC TEXHOJOTHH U OBICTPOE
nporotunupoBanue. OCHOBHbIE TEXHOJIOTUU
3D-reuarn.

TexXHOJIOTHH MHTEIUICKTYAIEHOTO
MPOEKTUPOBAHUS U IPOTOTUIIMPOBAHUS C
UCTIONB30BaHUEM 3D-TIpUHTEPOB.

Hroro: 16

Ipaxmuueckue 3anamus y4eOHbIM NIAHOM He NPedyCMOmMpeHbL

JlabopaTopHbie padoThl

Tabmuna 5.2.2

Ne i/ Howmep paszera Obmew, sac. HaumMeHoBaHue 1a00paTOPHON paboOThI
JIUCIHATIIAHBI ODO | 300 | O3P0O

l'eomerpuueckne mnpumuTHBE makera 3D

1 1 4 1 - Kowmmac, Solid Works. ®opmuposanne 3D
MOJIEJIEH TUIIOBBIX JIETAIEH

9 1 4 1 i (DOpMI/IpuOBaHI/Ie 3D“ Mozenel geranedt co
CJIOYKHOM reoMeTpuen

3 1 4 1 i 3D wMmopenupoBaHue aeraneld  cOOpPOYHOM
€IMHHULIBI




4 4 5 COopka m3menwsi ¢ UCTOJIb30BaHUEM MOJeNeH
) JeTaleil BXOAAMNX B COOPOUHYIO COHHUILY
5 5 1 Pazpaborate mpoTOTHIT M3IENUsS COOITrOmast
) TpeboBanus 3D nevaru
Co31aTh IPOTOTHIT U3/IEIHS 10
6 2 1 - MIPEAI0KEHHOMY 3aJJaHUI0, N3rOTOBUTH Ha 3D
TIpUHTEpE BBITONHSS TpeboBanus 3D nevarn
Hcnonp3ys cXeMy U OIHMCaHWUE U3EIHS,
7 4 1 - pa3paboTaTh MPOTOTHII, HCIIONB3YS CPENCTBA
3D nmewaru. PT'P
Pa3paboTaTh MPOTOTUN N3AETHS BHITIONHASA
TpeboBanus TpeboBanuit 3D neyaru. [Iposepka
8 4 1 - TEOMETPHUH JAETalH, OLEHKA 3PrOHOMUYECKHX
Ka4yecTB, IPOBEPKa COONPaEMOCTH U
KOMITOHOBOYHBIX PEIICHHH.
Co3aHne HHTEPAKTUBHBIX,
9 4 1 JETATU3UPOBAHHBIX IPOTOTUIIOB, TOCTYITHBIX
) BCEM yYaCTHHKAM MPOEKTa C BO3SMOXKHOCTHIO
OTIEPaTHBHO BHOCHTH W3MEHEHHS
Uroro: 32 10 -
CamocrosiTeabHas paﬁoTa CTya€eHTa
Tabmnuua 5.2.4
No Homep O06beMm, yac.
y paszena Tema Bun CPC
wn muciammnas | OPO | 300 | 0300
1 1 8 11 ®opmuposanue 3D moneneit | [ToxrotoBka Kk smabopaTtopHOU
i THIIOBBIX JIeTajei pabore.
®opmuposanme 3D moneneit
JeTanen co CIIOJKHOM
N IMoaroroBka K 1a00OpaTOPHBIM
2 1 8 11 - reoMeTpuen
. | pabotam
OdopmiteHre 1abopaTopHOi
paboTs!
®dopMmupoBaHue Mozenen
. CaMocTosITeTbHOE BBIIIOJIHEHNE
Jeraneil  BXOASAIINX B ., N
3D mopenedt MpOCTHIX JeTaneit
3 1 8 12 - coopounyro  emumHHIy 1
BXOSIIIUX B COOPOYHYIO
CIJIOXKHOCTH, paspaboTka
e/IMHUILY
MIPOTOTHUIIOB
Co3nats MIPOTOTHUIIBI
JeTaien cbopouHoit
eIuMHUIBI 2 ciokHOCTH, | [loaroroBka k cOOpke u3aeius
4 1 3 12 n3rotoButh Ha 3D mpunTepe | BrimomHenne Mozenen c
i BEIMONHASA TpeboBanusa 3D | mcmonms3oBanMeM Ha 3D
neyatd. CBepka T€OMETpHHM | IE€YaTH
JleTale, OIICHKAa
SPrOHOMHYECKUX KauecTB
3D-cobopka  wmsnmemust B | [IpenBapurensHas coopka
cucreme Solid Works wmm | m3zennst ¢ MCmoOnb30BaHUEM
5 1,2 8 15 - Kommac. IIpoBepka | peasibHBIX JeTajei
cobupaemocTu u
KOMITOHOBOYHBIX PEIICHHUH.
6 19 10 15 Pazpaborarts npototun | Iloxroroska K PT'P.
' i U3JETHS CIIOXKHOW (POPMBI Brmmonnenue na 3D npuntepe
7 1,2 10 16 - Hcnons3ys CXeMy u | Bemonnenue Ha 3D npunTepe




oIMcaHue n3zemus,
paspaboTaTh MIPOTOTHII,
cobmomast tpeboBanuss 3D
neyaru.

Hroro: 60 92 -

5.2.3. IlpenonaBanue AWCITUIUIMHBI/MOJYJIS BEIETCA C MPUMEHEHHUEM CIICIYIONMINX
BUJIOB 00pa30BaTeNIbHBIX TEXHOJIOTUH:
- BU3yanu3anusi ydeOHoro marepuasia B PowerPoint B amamoroBom pexume

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

- pa30op NpaKTUYECKUX CUTyalHi (TPaKTUUECKUE 3aHATHS).

6. TemaTHKa KypPCOBBIX pad0T/POEKTOB
KypcoBbie paboThl/IpOoeKTh y4EOHBIM TIIAHOM HE MPETyCMOTPEHBI.

7. KoHTpoJibHBIE padoTHI
KonTtposnbHbie paboThl y4eOHBIM IUIAHOM HE MPEYCMOTPEHBI.

8. OueHka pe3yJbTaTOB OCBOCHHS THCIIUIITHHBI/MOTYJIsI
8.1. KpI/ITepI/II/I OLCHHUBAHUA CTCIICHU ITOJIHOTHI U KAaY€CTBA OCBOCHMUS KOMHGTCHLII/Iﬁ B
COOTBETCTBUHU C IJIAHUPYEMBIMU pe3yJbTaTaMH 00ydeHHUs npuBeaeHsl B [lpunoxenun 1.
8.2. Pelitunrosas cucrema OLICHUBAaHUA CTCIICHU IIOJIHOTBI M KadyeCTBa OCBOCHUA
KOMIIETEHIINH 00yJaromuxcst oyHoN (HopMbl 00yueHus mpecTaBieHa B Tadauie 8.1.

Tab6muna 8.1
Ne /mt Buiel MEpONPUSTHIA B paMKax TEKYILETO KOHTPOJIS | KonuuecTBo 6amion
1 Tekymas aTTecTanus
1 3ammta 1a00paTopHON pabOTHI 20
HTOTO 3a nepByr0 TEKYIIYIO aTTECTAIHIO 20
2 TeKyIas aTTeCTaIlHsI
2 3ammta 1a00paTopHON pabOTHI 20
HUTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 20
3 TeKyImas aTTeCTaIHs
3 3amura 1a00paTopHOi paboOThI 20
HUTOI'O 3a TpeThIo TEKYILYIO aTTECTALUI0 20
4 3auer 40
BCEI'O|100

8.3. PelituaroBas cucrema OLCHUBAaHUsA CTCIICHU ITOJIHOTHI 1 KAQ4€CTBA OCBOCHU A

KOMITETCHIINI 00yJaromuxcs 3a09H0M (hopMbl 0OyUEeHHS TIpe/icTaBlIeHa B Ta0uIe 8.2.

Tabnuua 8.2
Ne /it Bunb! MeponpusaTuil B paMKax TEKYILEro KOHTPOJIS KomngectBo 6ayioB
1 3amuTa 1abopaTopHOi paboThI 20
2 3amuTa 1abopaTopHOi paboThI 20
3 3amura 1a00paTopHOi paboTHI 20
4 3auer 40




BCEI'0|100

9. YuebHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecedyeHUe TUCITHIIIMHBI/ MOLY ISl
9.1. [lepeueHb peKOMEHIyeMOM JIUTEPATYphI NpeacTanieH B [Ipunoxennn 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(NEPEUUCTUMD).
He UCNONb3Vemcsl

10. MarepuajabHO-TeXHHYECKOE o0ecneyeHne TUCHHIIMHbI/MOIYJIf
[Tomemienust A TPOBENEHUS BCEX BUIOB pabOTHI, MPEIyCMOTPEHHBIX YUeOHBIM
IUIAHOM, YKOMILJIEKTOBaHbl HEOOXOIUMBIM OOOpYIOBaHHMEM M TEXHUYECKUMH CpPEICTBAMHU

00y4eHwusI.
Ta6muma 10.1
Ne [lepeyenp 00opynOBaHUS, HEOOXOIUMOTO IS [lepedeHp TEXHUYECKIX CPEACTB OOYUCHUS,
n/n OCBOCHUSI AMCLUILTUHBI/ MO IS HEOOXOAMMBIX JJISl OCBOCHUS JUCIUIUTMHBI/MOIYIIS
(meMoHCTpanmoHHOEe 000pyI0BaHUE)
KoMmiexkT  MymbTUMEAMHHOTO  OOOpYIOBAaHHUS:
1 3D-ckanep NPOEKTOP, 9JKpaH, KOMIBIOTEp, AaKyCTHYecKas
cucreMa. JIokajgpHasI M KOPIIOPATHBHAS CETh.
2 Jlabopatopus «Jletanu MamuH»
3 ANSYS Mechanical

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

MJIaHOMEpPHAsi TOATOTOBKA K JiabopatopHoMmy 3aHATuio. [locie JeKkuuu CTyIeHT OJKEH
MO3HAKOMHUTHLCS C IUTAHOM J1a0OpaTOpPHBIX 3aHATHH W CIHUCKOM O00S3aTebHOW W
JOTIOTHUTEIIFHOW ~ JTUTEpaTyphl, KOTOPYIO  HEOOXOAMMO  MPOYUTaTh, W3YYUTh U
3aKOHCIIEKTUPOBaTh. Pa3zbsCHEHHE 1O BOIPOCAM HOBOM TEMBI CTYACHTHI IOJIY4YarOT Y
MPENOJaBaTelIsl B KOHIIE TPEABIIYIIErO MPAKTUYECKOTO 3aHATHS.

[TogrotoBka Kk JabOpaTOpHOMY 3aHATHIO TpeOyeT, TIPEeXae BCEro, UTEHUs
PEKOMEHIYeMbIX HCTOYHMKOB M  MOHOrpadguueckux pabor. BaxkHbiM 3Tamom B
CaMOCTOSITENILHOM PaboTe CTy/ICHTa SBIISETCS MOBTOPEHUE MaTepuasa M0 KOHCIEKTY JEKIIHUH.
OnHa W3 TJIaBHBIX COCTABIJISIFONIMX BHEAYJAUTOPHON IMOJATOTOBKH — pabota ¢ kHuroi. OHa
MpearnonaracT: BHUMATEIbHOE MPOYTEHHE, KPUTHYECKOE OCMBICIEHUE COJICpKAHUS,

000CHOBaHHE COOCTBECHHOM nmosunmuu 1o JUCKYCCMOHHBIM MOMCHTAaM, IIOCTAHOBKU



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

MHTEPECYIOIINX BOIPOCOB, KOTOPBIE MOT'YT CTaTh MPEAMETOM OOCYKICHHUS Ha 1abopaTopHOM
3aHATHH.

B Havane naboOpaTOpHOro 3aHSATUS JOJDKEH IPUCYTCTBOBATH OPraHH3AI[HOHHBIMN
MOMEHT W BCTYNHTENbHasi 4yacThb. lIpernonaBaresib MPOM3HOCUT KPATKYI BCTYIHTEIBHYIO
pedb, rae (HOpMYITHPYIOTCS OCHOBHBIE BONPOCHI M IMPOOJIEMBI, CIOCOOBI HMX PEHICHHS B
nporiecce paboThl.

JIaGopaTopHbIe 3aHATHUS SBISIOTCA OJHOM U3 BaKHEHINX (hopM 00yUeHHS CTYIEHTOB:
OHH TO3BOJIIIOT CTYACHTaM 3aKpeluTh, YIIYyOUTh M KOHKPETU3UPOBATH 3HAHUS IO KypCy
anreOpbl U TEOPUH YHCEIN, MOJTOTOBUTHCS K HAayYHO-HCCIICIOBATEIbCKON JIESTEIbHOCTH. B
nporecce pabOThl Ha MPAKTHYSCKHX 3aHATUSAX OOYYArOIIMICS JOJDKEH COBEPILCHCTBOBATH
YMCHHUSA W HABBIKU CAMOCTOATCIIBHOT'O aHalin3da HUCTOYHUKOB U Hay‘lHOfI JIUTCPATYpPhI, 4YTO
HEO00XOIMMO JIJIsl HAYYHO-UCCIICI0BATEILCKO PaOOTHL

VYCBOCHHBII Marepuall HEOOXOJUMO HAy4YHTHCS TNPUMEHSATh IPU  PELICHUH

MMPAKTUYCCKUX 3aaa4Y.

11.2. Meroanueckue yka3zaHus IO OpraHU3aluu CaMOCTOATEIbHONU PaboTHI.
CamocrosTenbHast paboTa SBISETCS OJHOW W3 BaKHEHUIIMX (opM H3ydeHHs 1000t

JUucuuIuIMHbL. OHa TMO3BOJIAET CHCTEMAaTU3UpOBATh U YIIyOUTh TEOPETHUYECKUE 3HaHUS,
3aKpeNnuTh YMEHMSI U HaBbIKH, CIIOCOOCTBYET Pa3BUTHUIO YMEHHWI MOJIb30BaThCSl HAYYHOM U
yueOHO-MeToiu4yeckoil  autepaTypoid. Ilo3HaBaTtenbHass  JA€ATENBHOCTH B IIpoOLIECCE
CaMOCTOSITENIbHOW paboThl TpeOyeT OT CTyAEHTa BBICOKOTO YPOBHS AaKTHUBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yueGHOM mpoliecce BBIIEISIOT /1Ba BUJIa CAMOCTOSITENIbHON paboThl: ayAUTOpHAs U
BHEAyIUTOPHASI.

AynuTopHas caMocTosITelIbHas paboTa MO AWUCLUIUIMHE BBITOJIHAETCS HAa Y4eOHBIX
3aHSTHSIX TI0J HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPENIOAABATENs U 10 €r0 3aJaHMIo.

BueaynutopHas camocTosiTenbHas paboTa  CTYJEHTOB MPEACTABISET CcoOOM
JIOTUYECKOE MPOJOJLKEHUE ayAUTOPHBIX 3aHATHH. 3aTpaThl BPEMEHHM Ha BBINOJHEHUE 3TOH
paboThl perJaMeHTUPYIOTCS pabouuM yueOHbIM IUIaHOM. PexxuM paboThl BBIOMpaeT cam
00yyaromuics B 3aBUCUMOCTH OT CBOMX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosTenbHass paboTa MOKET OCYLIECTBIATHCS WHANUBUAYAJIBHO WM TPyNIIaMH
CTYJEHTOB B 3aBUCHUMOCTHU OT LENH, O00beMa, KOHKPETHOW TEMaTHKU CaMOCTOSITENbHOM
paboThI, yPOBHSA CII0)KHOCTH, YPOBHSI YMEHHM CTYJICHTOB.

CamocrodrenbHas paboTa BKIIOYaeT B ce0s1 padoTy ¢ KOHCIEKTOM JIEKIUH, U3ydeHne
U KOHCIEKTUPOBaHHME PEKOMEHJyeMOM  JHUTepaTrypbl, MOArOTOBKA  MYyJIbTHUMEIHA-
COOOIIIEHUH/TOKIIAI0B, TIOJTOTOBKA pedepara, TECTUpOBAHUE, PEIICHUE 3a/1a4 U YIPAKHCHUH

1o O6p3.3].[y, PCHICHHUEC BapUATHBHBLIX 3a/id4, BbIIIOJHCHHC qepTexcep”I, CXCM, PpacuCTOB



(rpaduyeckux paboT), pelIeHHe CUTYallMOHHBIX (MPO(ECCHOHANBHBIX) 3a/1a4, TOATOTOBKA K
JIEJIOBBIM WIpaM, IPOEKTHUPOBAaHME M MOJAEIMPOBAHUE Pa3HBIX BUAOB U KOMIIOHEHTOB
pogeCCHOHATIBHOM 1eATEIbHOCTH, HAayYHO-HCCIIEI0BATENbCKYIO paboOTy U JIp.

KoHTposb pe3ynbTaToB BHEAYAUTOPHOM CaMOCTOSATENIbHOW pabOThl CTYI€HTOB MOXKET
OCYILIECTBIISITHCS B TIpeiesiaX BPEMEHH, OTBEJACHHOTO Ha 00s3aTelbHbIe YUeOHbIC 3aHATHUS 110
JUCLUIUINHE W BHEAYJIUTOPHYIO CaMOCTOSITENIbHYIO DPAa0OTy CTYIEHTOB IO JUCLUIUIMHE,
MOYKET MPOXOANUTH B MUCbMEHHOM, YCTHOM MJIM CMEIIaHHOH (opme.

Pabora Ha nekuuM — 3TO CIOXKHBIA IpPOLECC, KOTOPbIM BKIOYaeT B ceOs Takue
3JIEMEHTHI KakK CIIyIaHHE, OCMBICICHHE U, COOCTBEHHO, KOHCIIEKTUpOBaHue. [l Toro, 4To0b!
JIEKLMSl BBIIOJHWIA CBOE HA3HAYEHME, BAXKHO IMOATOTOBUTHCA K HEM M €€ 3alMCH ele /10
IIpUX0/a MpernoaaBareis B ayIuTOPUIO, TOCKOJIbKY B IIEPBbIE MUHYTHI JIEKIIUU OOBSABISAETCS
TeMa JeKUMH, (popMynupyercs ee OCHOBHas Iienb. be3 3Toro nanpHeiiee BocnpusiTHe
JEeKIMM CTAHOBHUTCS CIOXKHBIM. BakHO HaydyuTbcs clOymiaTh MpernojaBaTelis BO BpeMs
JEeKUUU. 3/1eCh HE CleNyeT IyTaTh TaKhe MOHSTHUS KaK cibllaTh W ciaymaTh. Ciyiianue
JIEKLUU COCTOUT M3 HECKOJIbKUX ATAloB, HAaYMHAsl OT CJIbIIIAHUA (TIEpPBBIM HIar B Ipolecce
OCMBICJICHHOTO CIIYIIaHUs) U 3aKaHYMBAasl OLIEHKOM CKa3aHHOTO.

YroObl mponece ciymanus crain 6osiee 3()p()EeKTUBHBIM, HY)KHO pa3eisaTh KauyecTBO
OOLIEHUsT C  JIGKTOPOM, HAay4YUTbCSl IOJJIEPKUBAThb HENPEPHIBHOE BHUMAaHHME K
BbICTyHarouiemy. J{is ontuMu3anuy mpouecca ciylmaHus cleayer:

1. Hay4nuTBCA BBIAEIATH OCHOBHBIE MTOJIOKEHNA. Henb3s MOHATE U 3alIOMHUTH BCE, YTO
TOBOPUT BBICTYNAIOUIMM, OJHAKO MOXHO BBIJEIUTH OCHOBHbIE MOMEHTHL. [l 3TOrO
HeoOxoauMo oOpalaTh BHUMaHHWE Ha BBOJIHBIE CIIOBA, CIOBOCOYETaHMs, (pa3bl, KOTOPbIE
UCIIONIB3YIOTCS, Kak IMpaBWiO, s TNepexojJa K HOBBIM IIOJIOKEHUSM, BBbIBOJIAM U
00001IeHUIM;

2. BO BpeMsl JIEKLIUU OCYILECTBIIATh MO3TAMHbBIN aHaIu3 U 0000IIeHNe, YCIIBIIIaHHOTO.
Heo0xonnMo MOCTOSIHHO aHalIM3UpOBaTh U 0000IIaTh MOJOXKEHHS, paCKPhIBAEMbIE B PEUYU
ropopsiero. Crapasch NpeACTaBUTh MaTepHaln 000OIIEHHO, Mbl TOTOBUM HaJeXKHYIO 0azy
JUIsl 9KOHOMHOM, CBEpPHYTOM €ro 3anucH. Jlenars 3To Jydile BCEro Mo 3TanaM, OpUEeHTUPYICh
Ha MOMEHT JIOTUYECKOTO 3aBEpLIEHMs OAHOIO Bompoca (mojaBompoca, Te3uca U T.J.) U
nepexojia K Apyromy;

3. TOTOBHOCTbH CIIYIIATh BBICTYIUICHHUE JIEKTOpA /10 KOHIIA.

Crnymanue sSBis€TCs JIMLIIb OJHUM U3 3JIEMEHTOB XOPOIIEr0 YCBOEHMSI JIEKIIMOHHOTO
MmarepHaa.

[Totox wuHpOpManuUU, KOTOPBIM COOOIIAETCS BO BpeMs JIEKIHH HE0OXOIUMO
(UKCUPOBaTh, 3alUCHIBATH — HAYYUTHCSA BECTU KOHCHEKT JIEKLUH, T1ie (POPMYIHPOBATIUCH ObI

Hanbosiee BaKHEIE MOMCHTBI, OCHOBHBIC ITOJIOKCHUSA, U3JIaraCMbIC JICKTOPOM. I[JI}I BEACHUA



KOHCIIEKTA JICKIIUU CJIEyeT HCHIOJb30BaTh TETpajb. BeneHrne KOHCIEKTa Ha JIMCTOYKAX He
PEKOMEHIyeTCsI, IOCKOJIbKY OHU HE TaK yJO0OHBI B MCHOJB30BAaHUU U YacTo TepsroTcs. [Ipu
0hOpMIICHUH KOHCIIEKTA JIEKITUK HEOOXOAMMO OCTaBIISATh MOJIS, TAC CTYJAECHT MOXET 3alKcarh
CBOM COOCTBEHHBIC MBICIM, BO3HUKAIOUIME TAapaUIeIbHO C MBICISIMHU, BBICKA3aHHBIMU
JIEKTOPOM, a TAaKXe€ BOIPOCHI, KOTOPbIE MOTYT BO3HUKHYTh B MPOIECCE CIYIIAHUS, YTOObI
MOJIyYUTh HA HUX OTBETHl NPHU CAMOCTOSTEIBLHOW MpopaboTKe MaTepuana JCKIUU, MPHU
M3YYEHUU PEKOMEHOBAaHHON JIMTEepaTyphl WM HEMOCPEICTBEHHO Y MPENoJaBaTessi B KOHIIE
JIEKIIUH.

CocraBiisiss KOHCHEKT JICKIIUH, CJIEAYET OCTaBJSATh 3HAYMUTEIBHBIM MHTEPBAI MEXIY
CTpOYKaMH. DTO CBS3aHO C TEM, YTO HWHOTJA BO3HHKAET HEOOXOAMMOCTh BIHCATH B
MEePBOHAYAIIbHBIN TEKCT JICKIIUU OJIHY WJIM HECKOJBKO CTPOUYEK, MMEIOIINX MPUHIIUITHAIBHOE
3HaYeHHE M TMOYEPHHYTHIX U3 JPYTUX HCTOYHHKOB. PaccrosiHme MeXOy CTpoKaMu
HEO0OXOUMO TaKKe JJIs MOAYEPKUBAHUS CJIOB WX LENbIX TPYII CIIOB (Takoe MOoa4YepKUBAHUE
BBI3BIBACTCS HEOOXOIMMOCTBIO MPHUBJICYh BHUMAHUE K JIAHHOMY MECTYy B TEKCTE IIpH
MOBTOPHOM 4YTeHUH). OOBIYHO MOAUYEPKUBAIOT ONPEICTICHUS, BEIBOIBI.

['1aBHBIM OTJIMUMEM KOHCIIEKTa JICKIIMM OT TEKCTa SIBJISETCS CBEPTHIBAHUE TEKCTa.
[Ipy BemeHHMM KOHCIIEKTa YAANSIOTCA OTAETbHBIE CIIOBA WM YacTH TEKCTa, KOTOPHIE HE
BEIPQXKAIOT 3HAYMMYI0 HH(OpPMAIMIO, a pa3BepHYThIE OOOPOTHI PEUYH 3aMCHSIIOT Ooliee
JAKOHUYHBIMH WM JK€ CHUHOHMMHMYHBIMHU CJOBOCOYeTaHUsIMU. [IpM KOHCIEKTUPOBAHUH
OCHOBHYIO HMH(OpMAIUIO CJEAyeT 3aluChiBaTh MOAPOOHO, a JOMOJHUTENbHBIE U
BCIIOMOTaTeNbHbIE CBEJICHUS, MPUMEpPhl — OYeHb KpaTko. OCOOEHHO BaXKHBIE MOMEHTHI
JIEKIIMH, HA KOTOPBIE CIENYET O0OpaTUTh 0CO00€ BHHUMAaHUE JIEKTOP, KaK MPABHIIO, YUTAET B
3aMEJICHHOM TEMIIE, YTO IIO3BOJIICT CAEIaTh HMX 3aluch JOCIOBHOH. Takxke BakHO
MOJTHOCTBIO 0€3 BCAKHX M3MEHEHUIl BHOCHUTH B TETPaab CXEMbI, TaOIUIbI, YEPTEKU U T.II.,
€CJIM OHU TPEIOoNAraloTcs B JIEKIHH. /{1t Toro, 4To0b COBMECTUTH MEXaHUYECKYIO 3aIHCh C
MOYTH JIOCJIOBHBIM (DUKCHPOBAHUEM HamOOJIee BAXKHBIX IMOJOKEHHM, MOXKHO HCIOJIb30BaTh
CHCTEMBI YCJIIOBHBIX COKpallleHWi. B mepByro odepenr COKpaimaroTcsl JIMHHBIE CI0Ba U Te,
YTO TIOBTOPSIIOTCS B PEUM JIEKTOpa yaiie Bcero. [Ipu 3ToM camo cokpaiieHue A0KHO OBITh

MO0 BO3MOKHOCTH KPATKHUM.



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

JucuumumHa/Moaynb: [IpoToTunpoBanye NPOMBIIUIEHHBIX 00ObEKTOB

Kon, nanpasnenue noarorosku 20.03.01 TexnocdepHas 6€30macHOCTb

Hanpasnennocts (mpoduib) bezonacHOCTh TEXHOIOTHYECKUX MTPOLIECCOB U MTPOU3BOJICTB

[Tpunoxxenue 1

Kona n HaumeHnoBanue

KO}.‘[ 1 HAMMCHOBAHUC
WHAWKATOpa JOCTUIKCHUA

Kon n HanmeHOBaHUE pe3yabTaTa

Kpurepun onieHnBaHus pe3yabTaTOB 00yIeHNS

KOMIIETEHIINH 00yYeHHS TI0 TUCITUTUTNHE (MOTYITIO)
KOMIIETEHLIUH Vi Y 1-2 3 4 5
YK-1. Cnocoben He 3”aer | JemoHcTpupyeT Jemonctpupyer Jemonctpupyer
OCYLIECTBIIATh OCHOBHBIC 3HAHUC JOCTAaTOYHBIC HCUCPIIBIBAIOIINEC
TOHCK, KPUTHUECKHIt 3aKOHBI OTIIEbHBIX 3HAHUSA 3aKOHOB | 3HAHUS 3aKOHOB
TEOMETPUYECKOT | 3aKOHOB FEOMETPUYECKOTO FEOMETPUUYECKOTO
aHaJnu3 U CUHTE3 3name  (31): OCHOBHBIC 3aKOHBI
0 TEOMETPUYECKOTO | (POPMHUPOBAHUS (dopmMupoBaHUL
uadopManum, T€OMETPUIECKOT0 (dhopmupoBaHus
¢dbopmupoBarus | GOpMHUPOBAHUS [IOCTPOCHHUS U | TIOCTPOECHUS u
IIPUMEHSTD MIOCTPOCHHUS u B3aUMHOI0
o MOCTPOEHHUSI U | NOCTPOEHUS U | B3aUMHOTO B3aMHOI'0
. nepeceyeHus: MoJeNel MpOCTPaHCTBA
CHUCTCMHBIN IIOAXO0M B3aIMHOT'O B3aIMHOT'O nepeceUYCHU s NepeceUYCHU s
JUISL peLIeHUS VK-1.1. OcyuecTBisier TepeceyeHus TepeceyeHus MoJenen MoJenen
OCTaBICHHLIX 3a1ay | BHIOOD aKTyaJIbHBIX Mozenen Mozenen IIPOCTPAHCTBA IIPOCTPAHCTBA
POCCHICKHX u MIPOCTPAHCTBA MIPOCTPAHCTBA
3apyOeXXHBIX HMCTOYHHKOB, He ymeeT | Ymeer Ymeer B  cosepuieHcTBE
a Tak >Xe MOWCK, cOop u WCTIONb30BaTh UCTIONb30BaTh HCIOJIb30BAaTh yMeeT
00paboTky uHpopMmanuy, rpapugeckue rpapugeckue rpaduueckue HCTIOB30BaTh
HEOOXO0IUMOM JUTST METO/IBI METO/TBI METO]IbI rpaduueckue
€IIeHUs  IOCTaBJICHHON MOJICTTUPOBAHUSA | MOJICTHPOBAHUS MOJEITUPOBAHUS METO/IbI
p Ymems (Vi): HCIIOJIB30BaTh AEIHP AEIHP JEIHP A
3a/la4i. 00BEKTOB 00BEKTOB 00BEKTOB MOJEITUPOBAHUS
rpadudeckue METOJIbI
NPOCTPaHCTBA, NPOCTPaHCTBA, [IPOCTPAHCTBA, 00BEKTOB
MOJIETTUPOBAHUS 00BEKTOB
pewarpb pewarpb pemathb [IPOCTPAHCTBA,
MPOCTPAHCTBA, pEIIaTh HHKEHEPHO-
HHXXEHEPHO- HUHXXEHEPHO- HHXEHEPHO- pemartb
reOMETPUYECKHE 3a1a4l
TEOMETPUYECKH | T€OMETPUUYECKUE reOMETPUUECKUE HMHXEHEPHO-
€ 3a7a4u 3a/a4M, JOMycKasl | 3amadd, JOMyCKas | TeOMETPUUECKUe
3HAYUTENbHbBIE HE3HAYUTENIbHbIE 3a/1a4u
HETOYHOCTH 1 | HETOYHOCTH u
TIOTPENTHOCTH MTOTPEIHOCTH




KO,H 1 HAMMCHOBAHUC
KOMIICTCHIIH

Kona n nammeHnoBanue
WHAWKATOpa TOCTIKEHUS
KOMITETEHIIUN

Kox n HanmeHOBaHue pe3yabTara
00y4eHHs 10 TUCIUILTHHE (MOYIIIO)

Kpurepun onieHnBaHus pe3yabTaToB 00ydeHUS

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

MIPOCTPAHCTBE Ha IJIOCKOCTH W | MPOCTPAHCTBE, MIPOCTPAHCTBE, MIPOCTPAHCTBE
B IIPOCTPAHCTBE | JOMYyCKaeT JIOITyCKast
3HAYNTEIIbHBIE HE3HAYUTEILHEIE
OIIINOKH OIINOKHU
He 3Haer | JemoHcTpupyeT JemoHcTpupyet Jemonctpupyet
CII0COOBI 3HaHHE CIIOCOOOB | JIOCTAaTOYHBIE HCYUCPIIBIBAIOIINE
TTOCTPOCHHUS TTOCTPOCHUS 3HaHMS  CcHocoOOB | 3HAHMS  CIIOCOOOB
rpaduyeckoro rpaduyeckoro MMOCTPOCHMS MMOCTPOCHMS
3namo (32): cmocoObl MOCTPOCHHUS pag pag p P
HU300paKeHNA U300pakeHnsi Ha | rpadMyecKoro rpaduyeckoro
rpadguyeckoro  M300pakeHHsT  Ha
Ha IUIOCKOCTH M | IUNIOCKOCTH U B | M300pakeHHs  Ha | M300pakeHHs  Ha
YK-2. Cnocoben IUDIOCKOCTA U B TPEXMEPHOM
B TPEXMEPHOM | TPEXMEPHOM INIOCKOCTHU Y B | INIOCKOCTU U B
ONPEENATh KPYyT MPOCTPAHCTBE c IIOMOILIBIO
. MPOCTPAHCTBE C | MPOCTPAHCTBE C | TPEXMEPHOM TPEXMEPHOM
KOMIIBIOTEPHBIX TEXHOJIOT U
3a/1aq B paMKax MTOMOIIIbIO MIOMOIIIbIO MIPOCTPAHCTBE C | IpOCTpaHCTBE c
nocrasiieHHoH nenu | YK-2.1. IIpoBoaut ananus KOMIIBIOTEPHBIX | KOMIIBIOTEPHBIX MIOMOIIBIO 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
ACHCTBYIOINX 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 l'[pOCT ;Il)HCTBe ¢ l'[pOCT ;Il)HCTBe C np00T EHCTBG c | ZXMepHOM
peeypeon 1 JIBYXMCEPHOM " TPEXMCPHOM HI(:MO pI:.IO HI(:MO pLIO ng op 10 poc 2 CTBE c
o MOILb IIPOCTPAHCTB
OIpaHNCHUU MIPOCTPAHCTBE c TIOMOIIIBIO = = H poctp
N KOMITBIOTEPHBIX | KOMITBIOTEPHBIX KOMIIBIOTEPHBIX IIOMOIIBIO
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

Kox n HanmeHOBaHue pe3yabTara
00y4eHHs 10 TUCIUILTHHE (MOYIIIO)

Kpurepun onieHnBaHus pe3yabTaToB 00ydeHUS

KOMIIETCHIIHN 1-2 3 4 5
He Brnazeer | Buageer Xopomo  Buameer | B coBepuieHcTBe
HABBIKAMU HABBIKAMU HABBIKAMU BJIaJICCT HaBBIKAMH
BBITIOJTHCHUS BBITIOJTHCHUS BBITTOJTHCHUS BBITTOJTHCHUS
Braoems (B2): HABBIKAMHU
., | omeparus onepanus onepanus onepanus
MOCTPOCHUS n300pakeHui
. 00paTHOro 00paTHOro 00paTHOTO 00paTHOTrO
TEXHUYECKUX H3JCIUHN, 0POPMIICHHS
o WH)KUHUPUHTA WH)KUHUPUHTA WHKAHUPUHTA WH)KAHUPUHTA
yepTexeit c [IOMOLIBIO N N N .
N JeTajeil MaluH | JeTaleld MaliWH, | JeTajeil  MalluH, | AeTaleil MallnH
KOMIBIOTEPHBIX TEXHOJIOTHH
JIOITyCKaeT JIOITyCKast
3HAYUTENNbHBIC HE3HAYNTEIFHBIE
OIINOKH, OINOKH.
He 3Haer | JemoHcTpupyet JemoHcTpupyet Jemonctpupyet
JEHCTBYIOIIHE HEIOCTaTOYHBIE JTIOCTATOYHEIC HCYUCPIIBIBAIOIINE
CTaHIAPTEHI, 3HAHUA 3HAHUSA 3HAHUSA
3namo (33): JeHCTByIOIUE | MOJIOKEHUsST IO | JeHCTBYIOUIUX JIeHCTBYIOIINX JIeHCTBYIOIINX
CTaHAaPTHI, MOJIOKECHUS mo | opOpMIICHHIO CTaHIapTOB, CTaH/IapTOB, CTaH/IapTOB,
0 OpMIICHHIO MIPOEKTHOM U | IPOEKTHOU U | TIOJIO)KEHUH MO | MOJOKEHUU 10 | MOJOKEHUU 1o
KOHCTPYKTOPCKOM JOKYMEHTAIIUN KOHCTPYKTOPCK | 0(hOpMIICHHUIO odopMIIeHHIO odopMIIeHHIO
ot MIPOEKTHOM U | IPOEKTHOM U | IPOEKTHOM U
JOKYMEHTAaIuU KOHCTPYKTOPCKON | KOHCTPYKTOPCKOU KOHCTPYKTOPCKOM
YK-2.2. Bribupaer Y PYXTOP PYKTOD PYKTOD
. JIOKYMCHTAITHH JTIOKYMEHTAITIH JTIOKYMEHTAITIH
ONTUMAITEHBIN croco®
He ymeeT | Beinonsser Brinonuser Beinonuser
pelIeHns 3a1a4, UCXOIS U3
BEITIOJTHATH YePTEXKH, YepTEKH, BBICOKOTOYHBIC
UMCIOIUXCSA PECYPCOB U
. YePTEXKH, AJIEKTPOHHBIE ANIEKTPOHHEIC YepTEKH,
OTPaHHMACHHH AJIEKTPOHHEIE MOJENH JeTalell | MOJEeNH AeTaleld W | JIIEKTPOHHEIC
Ymems (V3): BHIIONHATH YepTEKH, P . . N P N
. MOJICNH JeTajel | 1 W3ACNUi B | W3AEIHA B | MOIeNH JeTajeid u
JJEKTPOHHBIE MOJETH JeTaled W N .
- U W3JeNUi B | COOTBETCTBHUM C | COOTBETCTBUU C | unmenwmii B
M3JIeIMiA B COOTBETCTBUM  C
. COOTBETCTBUHU C | TpeOOBaHUAMU TpebOBaHUAMU COOTBETCTBUU c
TpeOOBaHUSIMU JIEHCTBYIOIIUX o o
CTAHIADTOB TpeOOBaHUSIMU JIEACTBYIOIINX JIEHCTBYIOIINX TpebOBaHUIMU
P JIEUCTBYIOIIUX CTaHJApTOB, CTaH[apTOB, JIEHCTBYIOIIMNX
CTaH/IapTOB JIOTTYCKaeT JIOTyCKaeT CTaHIapTOB
3HAYUTENbHbBIE HE3HAYUTENIbHbIE
OIUOKH OIUOKH




KO,H 1 HAMMCHOBAHUC
KOMIICTCHIIH

Kona n nammeHnoBanue
WHAWKATOpa TOCTIKEHUS
KOMITETEHIIUN

Kox n HanmeHOBaHue pe3yabTara
00y4eHHs 10 TUCIUILTHHE (MOYIIIO)

Kpurepun onieHnBaHus pe3yabTaToB 00ydeHUS

1-2 3 4 5

He Bianeer | CocraBuser CocraBmser B  comepmencTse

HaBBIKAMHU KOHCTPYKTOPCKY | KOHCTPYKTOPCKYIO | BJIaJee€T 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 IPUKIAJHOTO | JOIyCKaeT HE3HAYHUTEIbHBIC obecrieueHHs

NPOrPaMMHOTO | 3HAYUTEIILHBIC ouInOKU

obecriedeHus OIMOKH
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