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1. Ileaun u 3apa4M OCBOCHUS JUCHUIIMHBI/MOTYJIA

Henp muctummuabl/Moayst: [ToaroToBka KBaau@HUIMPOBAHHBIX KAJAPOB MOCPEICTBOM
dbopMupoBaHus y  OOydyarolUXCS  YHHUBEPCAIBbHBIX,  OOMIEIPOPECCHOHANBHBIX U
poeCCHOHANIBHBIX KOMIETEHITUN B cOOTBETCTBUU ¢ TpeboBanmsimu ®I'OC BO B obGnactu
KOMITBIOTEPHOTO ~ MOJICTUPOBAHMS W  QJIUTHBHBIX TEXHOJOTHH, a TaKKe pPa3BUTHUSA
JMYHOCTHBIX Ka4ecTB, IO3BOJISIONIMX peaiu30BaTh CHOPMHUPOBAHHBIE KOMIIETCHIIMU B
npodecCUOHATBLHOMN 1eATEIHOCTH.

3amaun TUCIUILTUHBI/MOTYJIS - YMEHUE TPUHUMATh PEIICHHS B CIIOKHBIX TIPOU3BOICTBEHHBIX
CUTyalusIX;
- YMCHHE ONTUMH3HPOBATH U aBTOMATU3HPOBATH MPOIIECCH TPOCKTHPOBAHUS 00BEKTOB;
- BJIaACTb COBPCMCHHBIMU aJAUTUBHBIMHU TCXHOJIOTUAMH U CPCACTBAMHU 3D neuatu
HEOOXOAMMBIMH TIPH pa3pabOTKe MPOTOTUIIOB JETaleii 1 COOPOUYHBIN €IMHUII,
- BJAaACTb MCTOAAMU T'€COMECTPHUYCCKOIr0O MOACIUPOBAHUA I/I3I[€J'II/II71 A TexHoJoruamMu 3D

T€YaTHu;
2. Mecrto nucuumiannsl/Moayas B ctpykrype OIIOII BO

I[I/ICIII/IHJ'II/IHa/ MOAYJIb OTHOCHUTCS K 3JICKTUBHBIM JUCHUIIJIMHAM 00s13aTeIbHON YacTh
broka 1 yue6HOrO 1UTaHAa.

Heo0xoauMbIMu yCTIOBHSIMU JIJTsI OCBOSHUSI TUCIIMTUTHHBI/ MOTYJIS SIBIISTFOTCSL:

3HaTh: B3JEMEHThl HMHXXEHEPHOH TIpaduKHU, OCHOBBI I'€OMETPHUYECKOTO MOJEIUPOBAHMS,
POTPaMMHBIE CPEJICTBA KOMIIBIOTEPHON Tpa(HKH;
— METOIUKY (pOpPMUPOBAHUS TPEXMEPHBIX MO/IETICH THUITOBBIX JI€TaleH;

YMeTh: UCIONb30BaTh A PELIEHMs 3aJad METOIbl MH)KEHEPHON I€OMETPHUM, CPEICTBa
TE€OMETPUYECKOTIO MOIEIUPOBAHUS.

Bnagets: HauabHBIMU HaBBIKAMU pa3pabOTKHU 3JIEKTPOHHBIX MOJIETIEH IeTanel;
— HAaBBIKAMM YTCHHA KOHCTPYKTOPCKHMX, TEXHOJOTMYECKMX M JPYTHX DIIEKTPOHHBIX
JIOKYMEHTOB.

ConepxxaHue  TUCHMIUIMHBI/MOAYNS — SBISETCS  JIOTMYECKUM  MPOJOJIKEHUEM

coJepxaHus TUCIMIUIMH HaueprarenbHas reoMeTpuss U KOMIIBIOTEpHas rpaduKka U CIyKHUT
OCHOBOH I OCBOCHHUSI TUCHMILINH/Moay el [IpoekTHas aesarenbHOCTh, [IpoToTunupoBanue

U ap.
3. PesyabTathbl 00y4eHHs N0 AUCHUILIIHHE/MOLYJIIO

[Ipouecc n3ydeHus TUCHUIUIMHBI/MOYJIsS HallpaBiieH Ha (OPMUPOBAHUE CIETYIOIINX

KOMIIETCHIINH:
Taobmuua 3.1
Kon u Koj n HaMeHOBaHuUe pe3ysbTara
Kon 1 HauMeHOBaHME HHIMKATOPA JOCTIKEHUS
HAMMCHOBAHHUE 00y4eHHS 10 TUCLHILUTHHE
xomrereHuu (MJ1K)
KOMIIETEHINH (Momymro)
YK-1. Criocoben 3uamu (31): OCHOBHBIE 3aKOHBI
OCYIIECTBIIATD T€OMETPHUUICCKOTO (l)Ole/IpOBaHl/ISI
IIOCTPOCHUS U B3AUMHOI'O
IIOHCK, YK-1.1. OcymectniseT BEIOOD P .
o N nepeceyeHus MofIeei
KPUTHICCKHUI aKTyaJIbHBIX POCCHUIICKUX H 3apYOeKHBIX DOCTDAHCTEA
aHaAJIU3 U CUHTE3 HCTOYHHUKOB, & TaK e MOUCK, COOp U POCTP
00paboTKy MH(pOPMAIH, HEOOXOJUMON JIJIs Yuems (V1) nenonw3osats
opar, eEIeHMH iOCTaBJII)eHHOf/'I ;aﬂarm rpaguueckue Meroa!
[IPUMEHATD P ' MOJIETTHPOBAHUS OOBEKTOB
CHCTEMHBIN MOJX0 MPOCTPAHCTBA, PeLIaTh
HWHXCHEPHO-TEOMETPHYECKUE




Kongun
HauMEHOBaHHE
KOMIIETEHIINHA

Kox 1 HanMeHOBaHNE HHANKATOPA JOCTIKEHHS
xomnereniu (MJIK)

Kox 1 HauMeHOBaHUE pe3yJibTaTa
00yd4eHusI 10 AUCIUTLTUHE
(Momyro0)

JJI peIICHUA
MIOCTaBJICHHBIX
3aJga4

3a1a4n

Brademw (B1): cnocobamu
HU300pakeHusI TFOOBIX MOJIeIeH
MIPOCTPAHCTBA HA MJIOCKOCTH U B
MIPOCTPAHCTBE

VK-2. Cnocoben
OTIPENIEIATh KPyT
3a/1a4 B paMKax
IIOCTaBJICHHON
[EJIA ¥ BEIOUPATh
OIITHMAaJIbHEIC
CITOCOOBI UX
peLLIeHI/lﬂ, ucxonsa
13 IEUCTBYIOIINX
MIPABOBBIX HOPM,
HMEIOIIUXCS
pecypcoB u
OTrpaHUyYEHUH

VK-2.1. IIpoBoaAUT aHAJINU3 IOCTABJICHHOM LIeTH
u GOPMYITHPYET COBOKYITHOCTh
B3aMMOCBSI3aHHEIX 337134, KOTOPBIE HEOOXOAUMO
PEelnTh JUISI €€ JOCTUKCHHUS.

3namu (32): criocoObI MOCTPOCHUS
rpadu4eckoro n300pakeHus Ha
IUIOCKOCTH M B TPEXMEPHOM
MIPOCTPAHCTBE C TOMOIIBIO
KOMIIBIOTEPHBIX TEXHOJIOTHH

Ymems (V2): npoexTupoBaTh
00BEKTHI JIIOOOH CII0KHOCTH B
JIBYXMEPHOM U TPEXMEPHOM
MPOCTPAHCTBE C IIOMOIIBIO
KOMITBIOTEPHBIX TEXHOJIOTUI

Bnaoems (B2): HaBbIKaMu
MOCTPOEHUSI U300paKEHUH
TEXHUICCKUX U3ICIIHH,
oQOopMIICHHS YePTEKEH ¢
TTOMOIIbI0 KOMITBIOTEPHBIX

VK-2.2. Beibupaet onTUMalbHBINA CITOCO0
pereHus 3a1a4, HCXOsI U3 UMEIOIINXCS
pECYPCOB U OTpaHUYEHUN

TEXHOJIOT Uil

3namo (33): JeficTRyIOIIIe
CTaH/IapThl, TIOJIOKEHHS o
o opMIICHHIO MIPOSKTHOMN u

KOHCTPYKTOPCKOW JOKYMEHTallUU

Ymemw (V3): BBINOIHATH YSPTEKH,
3JIEKTPOHHBIE MOJENU JeTajel u
U3JIeNMii B COOTBETCTBUU  C

TpeOOBaHUSIMU JIEUCTBYIOIINUX
CTaHAAPTOB

Biagets (B3): HaBbIKAMU
COCTaBJICHHS KOHCTPYKTOPCKOM
JOKYMEHTAIIUH C HCIIOJIE30BaHHEM
TIPHUKIIATHOTO MIPOTPaMMHOTO
obecrieueHHUs

4. O6beM AUCHMILIMHBI/ MOYJIA

OO0muit 00BeM TUCIUTUTHHBI/MOJTYJISI COCTABIISACT 3 3aUeTHBIX enuHull, 108 gacos.

Tabmuma 4.1
AyIuTOpHBIE 3aHITHS/KOHTaKTHAsE paboTa,
®dopma
dopma Kypc/ Jac. CamocrosiTenbHa .
MPOMEXKYTOYHOM
0o0ydeHust cemectp | Jlekum | Ilpaktudueckm | JlabopatopHbl g paborta, yac.
aTTecTaluu
u € 3aHATHUA € 3aHATHUA
O4YHas 16 0 32 60 3a4er
OYHO-
12 0 10 86 3a4eT
3a04Hast

5. CTpykrypa u coaepxkaHue TUCUUIIIIMHBI/MOLYJIs

5.1. CTpykTypa IUCIUTUTHHBI/MOTYJIS.

ouHas ¢popma o0ydenus: (OPO)




Taomwuma 5.1.1

AynutopHbIe

C / B
Ne TPYKTYPa JWCHHIHHBIMOLY 13 3aHATHUSA, Jac. CPC, ce OneHOYHbIE
o/n | H yac To, Kon €1CTBA
M .
oMep HanmenoBanue paznena JI. | IIp. | JIa6. 4ac. bt
paszena
i |
1 1 | 3D moxemposanue 8 | - | 16 | 30 | 54 | wk2q | TEPOPEIOP
VK-2.2 fron
paboThI
VK-1.1 32““”3
nadopat
2 2 | Npororummposaie 8 | - | 16| 30 | 54 | vk-2.1 :pﬁ P
VK-2.2 ©
paboTsl
Kypcoast pabora/mipoext (npu nanuvuu ¢ Y11) - - 00 00
3auer/3K3aMeH - - 00 00
Uroro: | 16 - 32 60 108
04HO-3204Hasi popma o0yueHus (O3PO)
Tabnuma 5.1.3
AynuTtopHbIe
C / B
Ne TPYKTYPa JMCHHIIHHBIMOLY I3 3aHATHS, Yac. CPC, ((;e Kox WJIK OreHOYHBIE
ro, L
/ H .
i oMep HaumenoBanue pazaena JI. Ip. | JIa6. Hac yac. cpenctsa
pasnena
i |
T
1 1 | 3D monempoanme 6 | - | 5 | 43 | 54| wkoq | TOOPYOP
VK-2.2 o
paboThI
iy | o
I T
2 2 [IporoTunupoBanue 6 - 5 43 54 VK-2.1 E . P
VK-2.2 o
paboTsl
Kypcosast pabota/npoekT (npu Haruuuu ¢ YII) - - 00 00
3aueT/3K3aMeH - - 00 00
Hroro: | 12 - 10 86 108

5.2. ConeprkaHue AUCUUIUTNHBI/MOTYJIS.

5.2.1. Coneprxanue pa3ieioB TUCIUTUIMHB/MOIYJIS (IUIAKTHICCKUE CTUHUIIBI).

Pasmen 1.

«3D  moodenuposanue».

CoBpeMeHHbIE

TE€XHOJIOTHH

MOJCIIUPOBAHUSA ¥ JAJIbHEHIIETO MPOTOTUIIMPOBAHUSA W3JICTHUH.
MPOIIECCOB MPOCKTUPOBAHUS, TAK M M3TOTOBJICHUS W3JIETUN. DJICKTPOHHAS MOJEIb JIeTalu.

TPEXMEPHOTO
ABTOMaTH3amys Kak

3D mopnenupoBaHHe TUIOBBIX JeTaiel ¢ ucmnosib3oBaHue rpaduyeckux cucrem Kommac 3D,

Solid Works. TpexmepHoe MoAenupoBaHue AeTajaei cloKHOU (popMbl. DIEeKTpOHHAS MOAEIH

u3Ienns. DIEKTPOHHAS MOJIeTh COOPOYHOM €IMHUIIBL.

Paznen 2. «l[Ipomomunuposanue». TepmuHonorus u kiaccupukanus. Mcropuueckue

MMPECANIOCHUIKH IMOABJICHUA aOJUTUBHBIX TexHoJjiornii. OCHOBHBIE TEXHOJIOTUHA U3TOTOBJIEHHUS

IPOTOTUIIOB. XapaKTepUCTHKA pblHKA af-rexHomoruii. MamuHel U 000pyaOBaHHE IS

BBIpAIIMBaHUSI METaJUTMUECKUX u3aenuid, rpymnma bed deposition, rpymma direct deposition.




AJIITUTUBHBIE TEXHOJIOTMM W OBICTpoe mnpoToTtunupoBanue. OCHOBHBIC TeXHOJOTUU 3D-

HeyaTH.
UCIOJIb30BaHUuEM 3D-IIPUHTEPOB.

TexHonoruu HUHTCJUICKTYAJIBHOI'O MMPOCKTUPOBAHUA U IMNPOTOTHUIIMPOBAHUA C

5.2.2. ConeprxkaHue JUCUUIUIMHBI/MOJTYJIS IO BUIaM YUEOHBIX 3aHITHH.

JleKIMoHHBIE 3aHATHA

Tadmuma 5.2.1

Ne Howmep pazaena O0bem, yac. Tema sexim
n/n JUCITATUTHBI (01]0] 0300

CoBpeMeHHbIE TEXHOJOTUH TPEXMEPHOTO MONCIHPOBAHUS H
JATBHEHINETO MPOTOTUIIMPOBAHUS H3ICIHNA. ABTOMATH3AIMS KaK

1 1 2 1 MPOIECCOB MPOSKTUPOBAHUS, TAK U U3TOTOBJICHUS H3/ICITHIA.
DNEeKTpOHHAS MOZIEIH Tl

2 1 2 1 3D MonenupoBaHUE THUIOBBIX JeTajiel C HUCHOJIb30BaHUE
rpaguuecknx cucreM Komnac 3D, Solid Works

3 1 2 2 TpexmepHOe MOJIENTMPOBaHKE IETaIeH CII0XKHON (opMBbI.

4 | ) ) DNIeKTPOHHAS MOJIETTh H3ACTHUS
DNIeKTPOHHAS MOJIENh COOPOYHON €IMHHUIIBI.
TepMuHONIOTHA U KIIACCH(PUKATINS

5 2 2 1 Hcropryeckue npeanochbulKy MOSIBICHUS aJAUTUBHBIX
TexHOJIOTHI. OCHOBHBIC TEXHOJIOTHU M3TOTOBJICHHUS IIPOTOTUIIOB.
XapakTepucTuka phlHKa af-TeXHOIOTHIA

6 ) ) 1 MariuHbl ¥ 000pyIOBaHKE JIJIS BRIPAIIIMBAHUS METALTHUECKUX
u3nenuit, rpymnma bed deposition, rpymma direct deposition
AITITHBHBIE TEXHOJIOTUU U OBICTPOE MPOTOTUITHPOBAHHE.

7 2 2 2 OcHoOBHBIE TexHOJIOTHH 3D-meyartu.

p ) ) ) TeXHOIOTHH UHTEUIEKTYaIbHOTO MPOSKTUPOBAHUS U
MPOTOTUITHPOBAHUS C UCIIOJIb30BaHHEeM 3 D-ipuHTEPOB.

Hroro: 16 12

Ipaxmuueckue 3anamus y4eOHbIM NIAHOM He NPedyCMOmMpPeHbl

JlabopaTropHbie padoThI

Tabmuma 5.2.2

Ne i/ HHOPII\ZZE i?;:{eia Oq?gBeM’ ;agc(i) 5 Haumenosanue 1a6opaTopHoii paboTh

| | 4 | I'eomerprueckne npumutuBbl mnakera 3D Kowmmac, Solid
Works. ®opmuposanue 3D mMojeneit THTIOBBIX AeTanei

2 1 4 1 ®opmupoBanue 3D Monenelt neraneit co cI0XKHON reoMeTpueit

3 1 4 1 3D mozaenupoBaHue AeTaneil COOPOTHON eTUHUIIBI

4 | 4 ) COopka wm3menmusi C UCIOJNB30BAaHHEM MOZeNel aeraneit
BXOASAIINX B COOPOYHYIO €AMHHUILY

5 ) ) | Pazpaborars npororun mznenus cobmonas tpedoBanus 3D
reyaTu
Co3/1aTh NPOTOTHIT U3AEIHS 10 MTPEATIOKEHHOMY 3a[aHHUIO,

6 2 2 1 U3roToBUTH Ha 3D npuHTEpe BhINONHSS TpeOboBanus 3D
reyaTu

. ) 4 | Hcnonp3ys cxeMy U ONHMCaHHUE U3IEIHsI, pa3padboTaTh
MIPOTOTHI, UCTIONB3Ys cpeactBa 3D nevatu. PT'P




Pa3paborark MpOTOTHIT H3IENUS BHIONHSIS TPEOOBAHUS
TpeboBanuii 3D mevaru. [IpoBepka reoMeTpUN JeTaH, OLIEHKA
SPrOHOMHYECKUX Ka4eCTB, IPOBEPKA COOMPACMOCTH H
KOMITOHOBOYHBIX PEIICHHH.

Co3znaHye UHTEePaKTUBHBIX, AETAIU3UPOBAHHBIX IPOTOTHUIIOB,
1 JIOCTYIIHBIX BCEM YYaCTHHKAM NPOEKTa C BO3MOXKHOCTHIO
OTIEPATUBHO BHOCUTH U3MEHEHHUS

Hroro:

32

10

CamocrosiTesibHast padoTa CTyaeHTa

Ta0muma 5.2.4

Howmep

O0BeM, yac.

pasnena

UCIUIUIAHEL 00

0390

Tema

Bug CPC

1 1 8

10

®opmupoBanue 3D mopeneit
THUIIOBBIX JIeTaje

[MoxroroBka k JabopaTtopHOii padoTe.

11

®opmupoBanne 3D mozenei

neranei co CIIO>KHOU
reomeTpuei
OdopmiieHne

paboTsl

nmabopaTopHOM

IToaroToBka K 1abopaTopHBIM paboTam

11

dopMupoBaHue MOJCIEeH
IeTajie  BXOIAIINX B
€IUHULLY 1

pa3paboTtka

cOOpOUHYIO
CITOXKHOCTH,
IIPOTOTHUIIOB

3D
MOJIEJIEN TPOCTBIX JAeTalled BXOJAIIUX B

CaMOCTOSITECIBLHOE BBIITOJTHCHHUEC

COOPOYHYIO SIMHUILY

11

Co3naTh TPOTOTHUIIBI JieTaNIeH
cOOpOTHOM €IMHALL] 2
CIIO’KHOCTH, M3rOTOBUTH Ha 3D
TIPUHTEpE BBITIOJIHSS
tpeboBanus 3D

CBepka TreOMETpUM JIeTaleH,

rneyaru.

OIICHKa IProHOMUYCCKUX

Ka4yCCTB

IMoaroroBka k cOOpKe U3eNUs
BrimosiHeHne Mojene ¢ MCnojJb30BaHUEM
Ha 3D neyatn

13

3D-cOopka u3aenus B CHCTEME
Solid Works
[IpoBepka cobmpaemMocTH W
KOMITOHOBOYHBIX PEIICHHH.

nin  Kommac.

[IpenBaputenbHas cOopka W3AETHS C
HCIIOJIB30BAHNEM PEaNTbHBIX JeTanen

6 1,2 10

15

Pazpaborats
W3JIETIHS CIIOXKHOU (hOPMBI

MMPOTOTHUIL

ITonroroBka k PI'P. Brmonnenune na 3D
MpUHTEpE

7 1,2 10

15

Hcnonb3ys cxemy U onucaHue
paspaboTaTh
MPOTOTHII, coOromas
TpeboBanus 3D mevarn.

U3JICIIHS,

Brinonnenue Ha 3D npuHTEpe

Hroro: 60

86

5.2.3. TlpenogaBanue AMCUMIUIMHBI/MOMYJISI BEACTCA C NMPUMEHEHHUEM CIICAYIOIINX

BUJIOB 00pa30BaTEIbHBIX TEXHOJIOTHI:

- BU3yann3anus ydeOHoro Mmartepuana B PowerPoint B auamoroBom pexnme

(JIeKLIMOHHBIE 3aHATHUSA);

- paboTa B MaJIbIX IpyMIax (MPpaKTHYECKUE 3aHITH);

- pa30op NpakTUYECKUX CUTyalul (IPaKTUYECKHE 3aHATHS).




6. TemaTuka KypcoBbIX pa0oT/IPOEKTOB
KypcoBbie paGoThI/IPOEKTh yUE€OHBIM IIAHOM HE MPETyCMOTPEHBI.

7. KoHTpoJbHBIE padoThI
KonTtpomnbHbie paboThl HE IPEYCMOTPEHBI YU€OHBIM IJIAHOM.

8. OuneHka pe3y/1bTaTOB OCBOCHHS JUCHUIIIMHBI/ MOXYJIS
8.1. Kpurepuu olieHMBaHUSI CTENEHU MOJHOTHI M Ka4€CTBA OCBOCHHSI KOMIIETEHIIUM B
COOTBETCTBHUH C TUIAHUPYEMBIMH pe3yJibTaTaMu 00yueHus npuBeeHsl B [Ipunoxenun 1.
8.2. PelitmHTrOBas CcHCTEMa OIICHMBAHMS CTCIICHH IIOJHOTHI M KadecTBa OCBOCHUS
KOMIETCHIINH 00yYarommxcsi OYHOM M OYHO-3a04HOM (popmbl OOyUeHHs MpeacTaBlIeHa B
Tabiuue 8.1.

Tabnuua 8.1
Ne n/n | Bunsl meponpuatuii B paMkax TEKyIIEero KOHTPOJIS | KonnuectBo 6asioB
1 Texymras aTTecTarus
1 3amura 1abopaTopHON pabOTHI 20
HUTOT'O 3a nepByo TEKyIIyO aTTECTALUIO 20
2 TeKyias aTTecTanus
2 3amura J1abopaTopHOM paboOTHI 20
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 20
3 TeKyIas aTTecTanys
3 3amuTa 1abopaTopHOl paboThI 20
HTOI'O 3a TpeThiO TEKYIYIO aTTECTAIUIO 20
4 3ager 40
BCEI'O|100

9. YueOHO-MeTOAUYECKOEe U MH(POPMAIIMOHHOE o0ecevyeHne JUCUMIITIMHBI/ MOLYJIA
9.1. Ilepeuenp pekoMeHIyeMO TUTepaTyphbl IpeacTanieH B [Ipuioxennu 2.
9.2. CoBpemennble mpodeccHOHATBbHBIE 0a3bl JaHHBIX W HWH()OPMAINMOHHBIC
CIIPaBOYHBIE CUCTEMBI.

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

9.3. JIuueH3uoHHOE U CBOOOJHO pacHpoCTpaHseMOe MpOrpaMMHOE oOecredeHue, B
T.4. OTEUECTBEHHOT'O IPOU3BOICTBA(NEPEUUCIUMD):
He UCNONb3Yemcsl

10. MarepuajabHO-TEXHHYECKOE o0ecnedeHre I CHUILTHHbI/ MOTYJIs1
[lomemienuss Ay TpoOBENEHUS BCEX BUIOB pabOThl, MPEIYyCMOTPEHHBIX YUEOHBIM
MJIaHOM, YKOMIUIEKTOBaHBI HEOOXOIUMBIM OOOpPYJOBAaHHEM W TEXHUYECKUMH CPEICTBAMH
o0yueHwusl.

Tabmuma 10.1

Ne [epeuens obopynoBanust, HEOOXOIUMOTO IS [TepeueHb TEXHUYECKUX CPEICTB O0yUCHHUS,
/T OCBOCHHS JUCIUTLTAHBI/MOTY IS HEOOXOJUMBIX JUISI OCBOCHHS JUCIUTUINHBI/MOTY IS
(IeMOHCTpaIMOHHOE 000PYI0BAHUE)

Kowmrexr MYJIbTUMEIUHHOTO 000pyTOBaHHUS:
1 3D-ckanep MPOEKTOP, JKpaH, KOMIIBIOTEP, AaKyCTHYECKas
cucrema. JIokanbHasi ¥ KOPHOPATHBHAS CETh.




2 JlabopaTopus «/leTamm Mammmn

ANSYS Mechanical

11. Metoanueckue ykazanusi mo opranuzanuu CPC
11.1. MeTtoauueckue yka3aHusl 110 IOArOTOBKE K J1a00paTOPHBIM 3aHITHSIM.
Baxnoit hopmoii caMmocTosATETbHON padOThI CTYACHTA SBJISIETCS CUCTEMaTHYecKas U

MJIaHOMEpHasi MOATOTOBKa K JiabopatopHomy 3aHsaTHio. [locie nekuuu CTyAEeHT AOKEH
MO3HAKOMHUTHCSI C IUIAHOM J1aOOpAaTOPHBIX 3aHATHM W CIOUCKOM 00s3aTeNbHOM U
JOTIONTHUTEIPHOW ~ JTUTEPaTyphbl, KOTOPYHO  HEOOXOAMMO  MPOYUTaTh, H3YyYUTh U
3aKOHCIIEKTHPOBaTh. Pa3bsiCHEHHWE IO BOMpPOcaM HOBOH TEMBI CTYIEHTHI MOJYYalOT Y
IperoaaBaTelis B KOHIIE MPEABIAYIIETO MPAKTHISCKOTO 3aHITHS.

[loaroroBka Kk mabopaTOpHOMY 3aHSATHIO TpeOyeT, MpekIe BCEro, YTEHUs
PEKOMEHIyeMbIX HCTOYHMKOB M MOHOrpadguueckux paboT. BaxkHbM 53Tamom B
CaMOCTOSITENILHOM paboTe CTYyACHTA SIBJISICTCS IOBTOPEHUE MaTepuasa o KOHCIEKTY JICKIUH.
OnHa W3 TJIaBHBIX COCTABIJISIIONIMX BHEAYJUTOPHOW MOJATOTOBKM — pabora ¢ kHurou. OnHa
IpearnoaraeT: BHUMATEIbHOE IPOYTEHUE, KPUTHYECKOE OCMBICIIEHUE COJIepKaHus,
000CHOBaHHE COOCTBEHHOW TO3MIMM MO JUCKYCCHOHHBIM MOMEHTaM, IOCTaHOBKHU
MHTEPECYIOIINX BOMPOCOB, KOTOPHIE MOTYT CTAaTh MPEAMETOM 00CYyXIeHUs Ha 1a00paToOpHOM
3aHSTHH.

B wnauane nabopaTOpHOrO 3aHSTHUS JOJDKEH MPUCYTCTBOBATh OPraHU3alMOHHBIN
MOMEHT M BCTYNHUTENbHas 4YacTh. [IpemomaBaTens MPOU3HOCUT KPATKYIO BCTYMUTEIBHYIO
peub, Tae (GOpPMYITUPYIOTCS OCHOBHBIE BOIPOCHI M MPOOJIEMBI, CIIOCOOBI MX pEIICHHS B
nporecce padoThl.

JlaGopaTopHbIe 3aHITHS SBISIOTCS OAHOW M3 BaKHEUITNUX (OPM OOYyUECHHS CTYICHTOB:
OHM TIO3BOJISIIOT CTYJIEHTAM 3aKpEeINuTh, YIIYyOUTh U KOHKPETU3HPOBATh 3HAHUS MO KypCy
anreOpbl U TEOPUU UYHMCEN, MOATOTOBUTHCS K HAYYHO-UCCIICOBATENHCKON NeATeIbHOCTH. B
nporecce paboThl HA MPAKTHYSCKUX 3AHITHIX OOYYAIONIMICS JOKEH COBEPIICHCTBOBATH
YMEHHSI U HaBBIKM CaMOCTOSITEIbHOTO aHaliM3a HMCTOYHUKOB M HAYYHOW JIUTEPATypbl, YTO
HEOOXO0IUMO ISl HAy4YHO-UCCIIEI0BATENbCKOM PabOTHI.

YCBOCHHBI MaTepuall HEOOXOAMMO HAyYHUThCS TPUMEHSATh TMPU  PEIICHUU

MPAKTUYCCKUX 3aaad.

11.2. MeToauueckue ykazaHus 110 OpraHu3aluy CaMOCTOSTEIbHONW pabOTHI.
CamocrosTenbHas paboTa sBISETCS OJHON M3 BaKHEHIIUX (opM H3ydeHHs TH0O0H

aucuuIuiiHel. OHa TO3BOJIAET CHCTEMAaTH3MPOBATHh M YIIIYyOUTh TEOPETUYECKHE 3HAHUS,
3aKpENUTh YMEHMSI U HABBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHHUH IOJb30BaThCS HAYYHOW U

y4eOHO-MeTOIMUecKo  JurepaTypoil. [lo3HaBarenbHass  JEATEIBHOCT, B IMpOIECCE




CaMOCTOSITENIbHOW PaboThl TpeOyeT OT CTYyACHTa BBICOKOTO YPOBHS aKTUBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yueOHOM mpoliecce BBIIESIOT ABa BHIa CAMOCTOSTENIbHON paboThl: ayAUTOpHAS U
BHEAYyUTOpPHAS.

AynutopHas camoCTOsITeNIbHAs padoTa MO JAUCLUUIUIMHE BBIMOJHIETCS Ha Yy4eOHBIX
3aHATHUAX MO HETIOCPEICTBEHHBIM PYKOBOACTBOM IPETOAABATENs U 1O €ro 3aJaHHIO.

Bueayautopnass camocrtosiTenpHas paboTa  CTYIEHTOB TpEACTaBiIseT CcoOoi
JIOTUYECKOE TMPOJOHKCHHE ayJAUTOPHBIX 3aHITHA. 3aTpaThl BPEMEHU Ha BBINOJIHEHUE ITOU
paboThl pPErIAMEHTUPYIOTCS padoYuM ydeOHBIM IUIaHOM. PexuM paboThI BRIOMpAET cam
00ydJaronuics B 3aBUCUMOCTH OT CBOMX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocTtosTenpHas paboTa MOXKET OCYIIECTBISATHCS WHAUBUAYAIbHO WM TPYIMIIaMU
CTYJCHTOB B 3aBHCHUMOCTU OT IIeNId, 00BbeMa, KOHKPETHOW TEMaTHUKU CaMOCTOSTEIbHOU
paboThI, ypOBHS CIOKHOCTH, YPOBHSI YMEHUI CTYJICHTOB.

CamocrosiTenpHas paboTa BKIIOYAET B ¢e0s1 pabOTy ¢ KOHCTIEKTOM JICKITUH, U3yUeHUE
U KOHCIEKTUPOBAHHWE PEKOMEHIyeMOW  NUTepaTypbl, MOATOTOBKA  MYJIbTUMEAHA-
COOOLIeHNI/IOKIIaI0B, IOATOTOBKA pedepara, TECTUpOBaHKE, PELICHUE 3a7a4d U YIIPaKHEHUN
no oOpasly, pelleHWe BapUaTUBHBIX 3a/lad, BBINOJIHEHHWE 4YEpTEXel, CXEM, pacueToB
(rpadmueckux padoT), PEIICHHE CUTYallMOHHBIX (MPOo¢eCcCHOHANBHBIX) 3aj1ad, TOJATOTOBKA K
JENOBBIM WrpaM, MPOEKTHUPOBAHHE M MOJAEITUPOBAHUE pAa3HBIX BUAOB U KOMIIOHEHTOB
npodecCHOHATIBHOMN e TeNbHOCTH, HAYYHO-HCCIIEI0BATEIbCKYIO PadOTy U JIp.

KoHTponb pe3ynbTaToB BHEAyAUTOPHON CaMOCTOSATEIbHON pabOThl CTYJIEHTOB MOXKET
OCYUIECTBIIATHCA B MpEJIesiax BpEMEHHU, OTBEACHHOTO Ha 00s3aTeNbHbIe yueOHbIE 3aHATHUS 110
TUCIUIUIMHE U BHEAYJUTOPHYIO CaMOCTOSITENIbHYIO paboOTy CTYACHTOB MO IUCHUIUIMHE,
MOJKET MPOXOANTH B MMUCbMEHHOM, YCTHON WIIM CMEIIaHHOH (opMe.

Pabora Ha JeKUUMM — 3TO CIOXKHBIA MHpOIECC, KOTOPBHIM BKJIIOYAaeT B ceOs Takue
DIIEMEHTHI KaK CITyIIaHHe, OCMBICICHHE U, COOCTBEHHO, KOHCIIEKTUpOBaHue. {7151 TOoro, 4To0B!
JIEKIMSl BBIMIOJHWIA CBOE HAa3HA4YeHHE, BaXKHO MOATOTOBUTHCA K HEM M ee 3amucH eue 10
MpHUX0Jia TPEToAaBaTels B ay IUTOPUIO, TTOCKOJIBKY B MEPBbIE MUHYTHI JIEKIIUU OOBSBISETCS
TeMa JeKIuu, (popMmynupyeTcs ee OCHOBHas Ieib. be3 3Toro nanpHeilnee BOCHpPUSTHE
JEKIIMA CTAHOBHUTCS CJIOXHBIM. BaXHO HaydyuThCs CIymIaTh NpPEnojaBaTeisi BO BpeMs
JeKUuu. 3/1ech He ClelyeT MyTaTh Takhue MOHIATHS KakK ciblaTh M choymartsk. CiyliaHue
JICKIIUU COCTOUT M3 HECKOJIbKUX 3TaroB, HaYMHAsl OT CHbIINIaHUA (TIEPBBIM IIar B Ipolecce
OCMBICJICHHOT'O CTYIIaHUs) U 3aKaHYMBAasl OLICHKOM CKa3aHHOTO.

Uro0Os! mporiecce ciymanusi ctai 6onee 3(h(HEKTHBHBIM, HYXKHO Pa3ieiisaTh KadyecTBO
oOUmieHUs C  JIEKTOpPOM, HAay4YUTbCSl MOJJAEPKUBAThb HENPEPHIBHOE BHUMAaHHE K

BBICTYIIAIOLIEMY. I[J'IH OINITUMHU3AINU ITpoHecCa CIyIIaHUs CIICAYCT:



1. HayYUTHCS BBIACTSATH OCHOBHBIC TTOJIOKEHUS. Hemnb3st MOHATh U 3alIOMHUTH BCE, YTO
TOBOPUT BBICTYNAIONIUM, OJHAKO MOXXHO BBIJCINUTh OCHOBHBIE MOMEHTHI. [l 3TOrO
HEoO0X0uMO obOpallaTh BHUMaHHME Ha BBOJHBIE CIIOBA, CIOBOCOYETAHUs, (pasbl, KOTOpbIE
UCTIONB3YIOTCS, KaK TMpaBWJIO, JJS TepexoJa K HOBBIM TIIOJIOKEHUSM, BbIBOJAM U
00001IeHHSIM;

2. BO BpeMsl JIEKLIUU OCYILECTBIIATh [TO3TAIHBIN aHAIN3 U 0000IIEHNE, YCIBIIIAHHOTO.
Heo0xoauMo0 NMOCTOSHHO aHAIM3UpOBaTh U 0000IIATH MOJOXKEHHUS, PACKpPbIBaEMble B PEUH
roBopsiuiero. Crapasich NMpeicTaBUTh MaTepuasl 00OOIIEHHO, MBI TOTOBHUM HAJEKHYIO 0a3y
JUIsl 5KOHOMHOM, CBEpHYTOM €ro0 3amucH. Jlenars 3TO JIydile BCEro Mo 3TarnaM, OpUEeHTUPYSICh
Ha MOMEHT JIOTHYECKOro 3aBEpIIEHMs] OJHOr0 BoIpoca (IoJBoIpoca, Te3uca W T.JA.) U
nepexoa K Apyromy;

3. TOTOBHOCTH CITyIIaTh BBICTYIUICHHUE JEKTOPA A0 KOHIIA.

Craymanue sBISIETCS JIMITb OJHUM M3 JIEMEHTOB XOPOIIETO YCBOCHUS JEKIIHOHHOTO
MaTepuana.

ITorox wuH(OpMaLUK, KOTOPBIH cooOIIaeTcss BO BpeMs JIEKIMH HEOOXOIUMO
(UKCUPOBATh, 3aMKCHIBATH — HAYYUTHCS BECTH KOHCIEKT JIKIINH, T1ie (OpMyITupOBAINUCEH OB
HanOoJiee Ba)KHbIE MOMEHTHI, OCHOBHBIC ITOJIOKEHUS, M3J1araeMble JIeKTopoM. Jliist BeneHus
KOHCIIEKTa JIEKIUHU CJIeIyeT HCIOJIb30BaTh TETpaab. BeaeHne KOHCIEKTa Ha JIMCTOYKAX He
pPEKOMEHAyeTCs, OCKOIbKY OHM He TaK YJOOHBI B HCIOJIb30BaHUM M 4yacTo Tepsitotcs. [Ipu
oopMIIeHUN KOHCIIEKTa JIEKIIMM HEOOXOAUMO OCTABJIATH MOJIS, TA€ CTYIEHT MOXKET 3aIucaTh
CBOM COOCTBEHHBIE MBICIH, BO3HUKAIONIME TApAJUIENFHO C MBICISIMH, BBICKa3aHHBIMU
JEKTOPOM, a TaKXke BOIPOCHI, KOTOPbIE€ MOTYT BO3HHKHYTh B IPOLIECCE CIyIIaHWs, 4TOOBI
HOJYYUTh HAa HHUX OTBETHl NPH CaMOCTOSATENBHOM NpOpabOTKe MaTepuana JIeKUUH, HpU
U3yYeHUH PEKOMEHI0BaHHOMN JIUTEepaTyphbl UM HEIOCPEACTBEHHO y IMpEenoaaBaTelis B KOHIIE
JCKIHH.

CoctaBisisi KOHCIIEKT JICKIIWHU, CIIEAYeT OCTABJIATh 3HAYMTEIBHBIA WHTEPBAT MEXKIY
CTpOUKaMHu. OTO CBSI3aHO C TE€M, YTO MHOIJa BO3HHUKAaeT HEOOXOAMMOCThb BIHCAaTh B
NEePBOHAYAJIBHBIA TEKCT JIEKLIUU OJHY MM HECKOJBKO CTPOUYEK, MMEIOLINX MPUHIUITHAIBHOE
3HaYeHWE M TMOYEPIHYTHIX M3 JPYIMX MCTOYHHKOB. PaccTosHHEe MEXIy CTpOKamH
HEOOXOIMMO TaKXkKe JUIs TOJYEPKUBAHMS CIIOB WIIM EINIBIX TPYII CJIOB (TaKOE MOJYePKUBAHHE
BBI3BIBACTCSI HEOOXOAMMOCTBIO IPUBJIEYb BHHUMAHHE K JAaHHOMY MECTy B TEKCT€ HpHU
HOBTOPHOM 4TeHUH). OOBIYHO NOJUEPKUBAIOT ONPEAEICHUS, BBIBO/IBI.

I'maBHBIM OTIMYMEM KOHCIEKTa JIEKIMU OT TEKCTa SBISETCS CBEPTHIBAHUE TEKCTA.
[lpu BeneHWM KOHCTEKTa YAAISIOTCS OTHENBHBIE CJIOBAa WM YacTH TEKCTa, KOTOpHIE HE
BBIPOKAIOT 3HAYUMYI0 HHGOPMAIMIO, a pa3BepHYThIE OOOPOTHI pPEUM 3aMEHSIOT Oosee

JJAKOHUYHBIMHM MM X€ CHHOHUMHUYHBIMH CJIOBOCOUYCTAHHAMU. HpI/I KOHCIICKTUPOBAaHHUN



OCHOBHYIO HMH(OpMAaIMIO cJexyeT 3amichiBaTh MOAPOOHO, a OMOJNHUTEIbHBIE U
BCIIOMOTaTeNIbHbIE CBEICHHUS, MPUMEpPhl — O4YeHb KpaTko. OCOOEHHO BaXKHBIE MOMEHTHI
JICKIIMU, HA KOTOpBIE CeNyeT o0paTuTh 0co00e BHUMaHUE JIEKTOp, KaK MPaBWIIO, YUTAET B
3aMEJIEHHOM TEMIIE, 4YTO I[O3BOJIAET CJleNaTh MX 3aluch JA0CIoBHOM. Taxke BaxHO
MIOJTHOCTBIO 0€3 BCSIKMX M3MEHEHWH BHOCHTH B TETPaJbh CXEMBbI, TaOIHIbI, YEPTEKH U T.II.,
€CJIM OHU IPENONIAraloTcs B JIEKIUH. [[1s1 TOro, 4T00hI COBMECTUTh MEXaHUYECKYIO 3aIUCh C
MOYTH JIOCJIOBHBIM (PHUKCHUpOBaHHEM Hanboyiee BaXKHBIX MOJOXKEHHUI, MOXKHO HCIOJIb30BaTh
CUCTEMBI YCIIOBHBIX COKpalleHUH. B nepByro odepenb COKpalaroTcs JUIMHHBIE CIIOBA U TE,
YTO MOBTOPSIIOTCS B peuH JEKTopa 4aile Bcero. [lpu 3ToM caMo cokpalieHue JOKHO ObITh

110 BO3MOXXHOCTH KPAaTKHUM.
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[Tpunoxenue 1

Kox n nHanmeHoBanue

Koxa u HaumeHoBanue
WHIWKATOPA TOCTHKCHUS

Kon n HauMeHoBaHUe pe3ynbTara

Kpurepun onieHHBaHMS Pe3yIbTaTOB 00yUeHHs

KOMIICTCHIIU 06 YCHHUS 110 AUCHUIIIIMHE (MOIYJIO
KoueTer y (MozytE0) 12 3 4 5
YK-1. Criocoben He 3HaeT | JlemoHcTpupyer JemoHcTpHpyer JemoHcTpHupyer
OCYIECTBIIATH OCHOBHBIE 3HaHHE JIOCTaTOYHBIE HCUEPIIBIBAIOIIIE
TOHCK, KPUTHUECKHiT 3aKOHBI OTJIEBHBIX 3HAHMS 3aKOHOB | 3HAHMS 3aKOHOB
TEOMETPUYECKOT | 3aKOHOB TEOMETPHUYECKOTO TEOMETPHUYECKOTO
aHau3 U CUHTE3 3name  (31): OCHOBHBIC 3aKOHBI
0 TEOMETPUYECKOTO | (POPMHPOBAHUSL (dhopmupoBaHUs
I/IH(I)OpMaLII/II/I s TE€OMETPUIECKOTO q)OpMI/IpOBaHI/I}I
¢dopmupoBanus | HOpMHUPOBAHUS MTOCTPOCHUS U | MTOCTPOEHUS "
TIPUMEHSTD MOCTPOEHUSA u B3aUMHOTO
epeceenus Moeeit npocrparctea | FOCTPOSHHA M | NIOCTPOCHHS U | B3aHMHOTO B3aMMHOTO
CHCTEMHBIH MOAXO0[ p pocTp B3aUMHOTO B3aMHOTO nepecedeHus nepeceYeHust
JUTS PEIICHUS VK-1.1. OcymiecTBisieT TepeceyeHust rnepeceyeHus MozeIei MozeIen
HOCTABICHHbIX 33124 | BHIOOD aKTyaJIbHBIX Mozenein Mozenen IIPOCTPAHCTBA IIPOCTPAHCTBA
POCCHHCKHX u HPOCTpaHCTBa MIPOCTPaHCTBA
3apyOeXHBIX HCTOYHHUKOB, He ymeer | YmMeer Ymeer B  cosepmencrse
a TaKk e IOUCK, cOop M HCIIOJIb30BATh UCIIOJIb30BATh HCIIOJIb30BATh yMeeT
00paboTky wuHpOpMAaIHH, rpaduyeckne rpaduyeckne rpaduyeckne HCIOIb30BaTh
HE0OX0ANMOH JUIst METOJIBI METOJIBI METOJIBI rpaduyeckne
CIICHHUS  ITOCTABJICHHOM MOJICITUPOBAHUS | MOJEIUPOBAHUS MOJIETTHPOBAHUS METOJBI
p Ymemo Vi): HCITOJIE30BaTh JICTHD JICIHP JICIHD 8
3aJ1a4M. 00BEKTOB 00BEKTOB 00BEKTOB MOJEMPOBAHUS
rpadugeckue METOIBI
MIPOCTPAHCTBA, MIPOCTPAHCTBA, MIPOCTPAHCTBA, 00BEKTOB
MOJIETTMPOBAHHMS 00BEKTOB
pemars pematb pemars IIPOCTPAHCTBA,
MPOCTPAHCTBA, PEIIaTh WHKCHEPHO-
WHKCHEPHO- WHKCHEPHO- HMH)KCHEPHO- pemIars
reOMETPUYECKHE 3a/1a41
TEOMETPUYECKH | F€OMETPUYECKHE | T€OMETPUUIECKUE HUHKCHEPHO-
€ 3aJa4uu 3aja4yM, AOMyCKas | 3a/la4d, MAOMycKas | TeOMEeTpHYECKue
3HAYUTCIIbHBIC HCE3HAYUTCJIbHBIC 3a1a4n
HETOYHOCTHU nu HETOYHOCTH )41
MIOTPEITHOCTH MIOTPEIIHOCTH




Kox n nHanmeHoBanue

KOMIICTCHIIMH

Koxa u HaumeHoBanue
WHIWKATOPA TOCTHKCHUS
KOMIIETEHIINHT

Kon n HauMeHoBaHUe pe3ynbTara
00yUYeHHSI IO JUCHUIUIAHE (MOTYJIIO)

Kpurepun onieHHBaHUS pe3yJIbTaTOB 00yUEHHs

1-2 3 4 5
He BHajgeer | Brnaneer Xopomo  Biageer | B coepueHcTBe
criocobamu criocobamu criocobamu BIIAJICET CITOCOOaMH
M300paKeHHS n300paKeHHS M300paKeHHS M300paKeHHS
Braoemw (Bl): crocobamMu | JrOOBIX JMIOOBIX  MoOJeEIel | MI0O0BIX MoOJ€eNENR | JTF0OBIX MoJenen
n3o0pakeHWsT ~ TMIOOBIX ~ MOAeTel | Mozjeneit MPOCTPAaHCTBAa HA | MPOCTPAHCTBA  HA | IPOCTPAHCTBA  Ha
MPOCTPAHCTBA HAa IUIOCKOCTH W B | IPOCTPAHCTBA IDIOCKOCTH M B | INIOCKOCTH W B | INIOCKOCTH ¥ B

MIPOCTPAHCTBE Ha IJIOCKOCTH W | MPOCTPAHCTBE, MIPOCTPAHCTBE, MIPOCTPAHCTBE
B IIPOCTPAHCTBE | JOMYyCKaeT JIOITyCKas
3HAYUTEJbHbIC HE3HAYUTEIIbHBIC
OIUOKH OIMOKHU
He 3Haer | [JemoHcTpUpyeT HemoHcTpupyer HemoHcTpupyer
CIIOCOOBI 3HaHHE CIOCOOOB | IOCTAaTOYHBIE UCYepIbIBalOLINe
MIOCTPOEHUS MIOCTPOCHUS 3HaHMS  CHOCOOOB | 3HaHWS  CHOCOOOB
auyecKoro a(pIECKOTO MTOCTPOEHUS TTOCTPOEHHUS
3namv (32): cnocoOBl MOCTPOCHUS rpag rpad P P
M300pasKeHHS n300pakeHNsT Ha | rpaduyecKoro rpauIecKoro
rpadgudeckoro  M300pakeHHWsT  Ha
HA IJIOCKOCTH W | TUIOCKOCTH M B | M300pakeHUs  Ha | M300pakeHUs  Ha
YK-2. Criocoben INIOCKOCTHU M B TPEXMEPHOM
B TPEXMEPHOM | TPEXMEPHOM IUDIOCKOCTH ¥ B | IDIOCKOCTH W B
OTIPEIEIISTh KPyT MIPOCTPAHCTBE c TTOMOIIBI0
. MIPOCTPAHCTBE C | MPOCTPAHCTBE C | TPEXMEPHOM TPEXMEPHOM
KOMIMBIOTEPHBIX TEXHOJIOTHH
3ajia4 B paMKax TIOMOIIIBIO TIOMOIIIBFO MPOCTPAHCTBE C | mpocTpaHCTBE c
nocrasieHHor nea | YK-2.1. [IpoBoauT anamms KOMIIBIOTEPHBIX | KOMIIBFOTEPHBIX TMOMOIIIBIO TOMOIIIBIO
U BBIOMpAThH MOCTaBJACHHOM IEeIH H TEXHOJIOTUM TEXHOJIOTHUi KOMITbIOTEPHBIX KOMITbIOTEPHBIX
OITUMAILHBIE tdhopmynupyer TEXHOJIOTUH TEXHOJIOTHI
CIIOCOBE HX COBOKYITHOCTb He ymeer | Ymeer Ymeer B  cosepuencrse
B3aMMOCBSI3aHHEIX  3aJ1a4, NPOCKTHPOBATh | MPOCKTHPOBAThH HPOEKTUPOBATH yMeeT
PEIIeHS, UCXOIS 13 N . .
N KOTOpbIE HE00X0MMO 0OBEKTHI JII000H | 00beKTHl JI000H | OOBEKTHI  JIOOOH | MPOEKTHPOBATH
ACUCTBYIOIIHX pENInTE JUISt ee CIIOKHOCTH B | CIIOHOCTH B | CIIOHOCTH B | 0OBEKTH OO0
MpaBOBbIX HOPM JOCTHXKEHHUS. BYXMEpPHOM H BYXMEPHOM " BYXMEPHOM H | CIIO)KHOCTH B
HMMEIOIIHXCSI , Ve v2): MPOCKTHPOBATH f ZXMepHOM f ZXMepHOM f ZXMepHOM JBYXMEPHOM u
o0beKTsl  moboit  croxkHoCTH B npoc EHCTBC c HPOCT SHCTBC c npoc EHCTBC c|T ZXMepHOM
peeybeos 1 JIBYXMCEPHOM " TPEXMCEPHOM HI;MOTHI;LIO HEMOIEL}O HIOJMOTHI;LIO HPOCT EHCTBC c
OrpaHN4CHHUU MIPOCTPAHCTBE c IIOMOILIBIO poctp
. KOMIOBIOTEPHBIX | KOMIIBIOTEPHBIX KOMIIBIOTEPHBIX ITOMOIIIBIO
KOMIBIOTEPHBIX TEXHOJIOTHH . L .
TEXHOJIOTHH TEXHOJIOTHHA, TEXHOJIOTHH, KOMIIBIOTEPHBIX
JIOTTyCKast JIOITyCKas TEXHOJIOTHIA
3HAYUTEJbHbIC HE3HAYUTEIIbHBIC
HETOYHOCTHU U | HETOYHOCTH u
MIOTPEIHOCTH MTOTPEITHOCTH




Kox n nHanmeHoBanue
KOMIIETEHIINHU

Koxa u HaumeHoBanue
WHIWKATOPA TOCTHKCHUS

Kon n HauMeHoBaHUe pe3ynbTara
00yUYeHHSI IO JUCHUIUIAHE (MOTYJIIO)

Kpurepun onieHHBaHUS pe3yJIbTaTOB 00yUEHHs

KOMIIETEHITUN 1-2 3 4 5
He Brajgeer | Bmanmeer Xopomo  Biageer | B coepueHcTBe
HABBIKAMU HABBIKAMU HABBIKAMU BIIAJICCT HaBBIKAMHU
BBITIOTHEHUS BEITIOTHEHUS BBITIOTHEHUS BBITIOTHEHUS
Braoemw (B2): HaBBIKaMH
. | omeparus omepanus orepanus orepanus
MTOCTPOCHHUS HN300pasKeHIH
. oOpaTHOTO obOpaTHOTO o0paTHOTO o0OpaTHOTO
TEXHUYECKUX H3JENUH, 0(hOPMIICHHS
. WHXUHUPUHTA WH)KWHUPUHTA WHXUHUPUHTA WH)XUHUPUHTA
gepTexeit c MTOMOIIIBIO . . N o
. JeTajell MalluH | AeTaleld MaliWH, | JeTajlell  MallWH, | JeTaieil MalmH
KOMIBIOTEPHBIX TEXHOJIOTHA
JIOITyCKAeT JIOITyCKas
3HAYUTCIIbHBIC HCE3HAYUTCJIIbHBIC
OIIHOKH, OIINOKH.
He 3Haer | [JemoHcTpupyeT HemoHcTpupyer HemoHcTpupyer
[leﬁcTBleLlIHe HEI0CTAaTOYHBIC JOCTAaTOYHBIC HCUCPIBIBAIOIINE
CTaHIAPTHI, 3HAHUS 3HAHUS 3HAHUS
3namo (33): JIeIiCTByIOINME | MOJIOKEHHUSI MO | JEHCTBYIOLIUX JEUCTBYIOIUX JEUCTBYIOIUX
CTaHIIAPTHL, TTOJIOKEHHS o | oOpPMIICHHIO CTaHIIapTOB, CTaHJApPTOB, CTaHJApPTOB,
0pOpMIICHHIO MIPOEKTHON U | OPOEKTHOM M | MOJOXEHUH MO | NOJIOKEHUH 10 | TOJOKEHUI no
KOHCTPYKTOPCKOW JOKYMEHTAIHH KOHCTPYKTOPCK | O(OPMIICHHIO o opMIICHHIO o opMIICHHIO
oii MIPOEKTHOM U | MPOEKTHOH U | MPOEKTHOH u
JOKYMEHTAaLUU | KOHCTPYKTOPCKOH | KOHCTPYKTOPCKOM KOHCTPYKTOPCKOH
VK-2.2. Bri6upaet Y PYKTOp PYKTOP PYKTOP
. JIOKYMEHTAILIUI JIOKYMEHTAIIH JOKYMEHTAINH
ONTUMAJIEHBIN crocod
He yMmeeT | Beimonsser Brinonsser Brinonsser
peuicHuA 3aaad, uCXoas u3
BBIITOJIHATH YEPpTEIKU, YEPTEIKHU, BBICOKOTOYHBIC
UMEIOLINXCS PECYpCOB U
N 4epTexH, JJIEKTPOHHBIE JJIEKTPOHHbBIE YePTEKH,
OrpanHHeHHH JJIEKTPOHHbBIE MOJENM JeTajied | MOJeNu JAeTallied M | JIEKTPOHHBIC
Ymems (¥3): BBINONHATH YepTexXH, P . . N P .
N MOJICIH JICTaNel | U W3ICNUA B | W3IENHU B | MOJENI JeTajei u
JJICKTPOHHBIC MOJENIN JeTaleH | N N
. W U3eNuii B | COOTBETCTBHM C | COOTBETCTBUH C | m3menwii B
M3AEIMA B COOTBETCTBHH  C
o COOTBETCTBUH C | TpeOOBaHHIMU TpeOOBaHUSIMHU COOTBETCTBUU c
TpeOOBaHUIMHI JEHCTBYIOIINX N o
CTAHIAPTOB TpeOOBaHUAMH | JEHCTBYIOIINX JEHCTBYIOIINX TpeOOBaHUAMHU
P JIEUCTBYIOIIHNX CTaHJapTOB, CTaH/AapTOB, JIEUCTBYIOIIHNX
CTaHIApTOB JIOITyCKaeT JIOITyCKaeT CTaHIApTOB
3HAYUTENbHBIC HEe3HAYNTENIbHBIe
OIIHOKH OIINOKH




Kox n nHanmeHoBanue
KOMIIETEHIINHU

Koxa u HaumeHoBanue
WHIWKATOPA TOCTHKCHUS
KOMIIETEHIINHT

Kon n HauMeHoBaHUe pe3ynbTara
00yUYeHHSI IO JUCHUIUIAHE (MOTYJIIO)

Kpurepun onieHHBaHUS pe3yJIbTaTOB 00yUEHHs

1-2 3 4 5

He BrageeT | CocraBiser CocraBisieT B  coBepueHcTse

HaBBIKAMH KOHCTPYKTOPCKY KOHCTPYKTOPCKYIO BIIaZIcET HaBBIKAMH

COCTaBJICHUS [0 TOKYMEHTAIMIO | TOKYMEHTAHIO  C | COCTaBIICHUS
Bnagers (B3): HABBIKAMH | KOHCTPYKTOPCK | C HCTIOJH30BAHUEM KOHCTPYKTOPCKOI
COCTaBJICHUS KOHCTPYKTOPCKOH | OM HCTOJh30BAHUEM | TPUKIATHOTO JOKYMEHTAIlUH  C
JIOKYMEHTAllM! C HCIOJB30BAHMUEM | JOKYMEHTAINH MIPUKIIATHOTO MIPOTPAMMHOTO HCIIOJb30BaHUEM
MIPUKIIATHOTO MIPOTPAMMHOTO | C MIPOTPAMMHOTO o0ecrieueHHs, TIPUKIIATHOTO
oOecreueHUs HCIIOJb30BaHUE | 00ECICUCHHS, JIOITyCKaeT MIPOTPAMMHOTO

M l'[pI/lKJ'laIlHOFO IlOHyCKaeT HC3HAYUTCJIIbHBIC O6eCHe'~IeHI/IH

IIPOrPaMMHOT0 3HAYUTENIbHBIE OIINOKHU

obecrieyeHus OIIMOKH




KAPTA

o0ecrie4eHHOCTH TUCHUTIIMHBI (MOAYJIS) y4eOHOI M y4e0HO-MeTOqUYeCKO JTNTepaTypoit

Jucuumuinaa/mMoayis: [IpoToTunrpoBaHye MPOMBIIUIIEHHBIX 00OBEKTOB

Kopn, nanpasnenue noarorosku: 21.03.01 Hegrerazosoe neno

Hanpasnennocts/cnienuanu3anys: JKCILTyaTalys U 00CcIyKuBaHHe 00BEKTOB 00BN HEPTH

TIpunoxenue 2

XaHUHITOH ; iepeBoy ¢ anrnuiickoro E. Kapmanosoii, A. Mopos. -
Mocksa [u ap.] : ITutep, 2014. - 208 c. : un. - ISBN 978-5-906417-
70-1 : 864.00 p. - TekcT : HEMOCPEACTBEHHBIH.

No Haspanue yueOHOTO, y4eOHO-METOMUECKOTO H3/IaHus, KonuuectBo Kontunrent O0ecIeYeHHOCTh Hamane
/11 aBTOp, U3MIATENBCTBO, BU U3JAHMUS, TOJ U3TaHUS 3K3EMILISIPOB B 00yJarommxcs, oOyJaronmxcs
BUK HCIHOJIBb3YOLINX JIUTEPATYPOH, HICKTPOTHOTO
o BapuanTa B ObC
YKa3aHHYIO %0 ()
JIATEPATYPY

Kpasuenko, E. T.

AJTUTUBHBIC TEXHOJIOTHH B MAIIMHOCTPOCHUH : Y4eOHOE mocooue
/ E.T. KpaBuenko, A. C. Bepeuaruna, B. }O. Bepemarus. - Mocksa :
Aii TIm Ap Menua, 2021. - 139 c. - OBC "IPR BOOKS". - ISBN 978- 25 25 100 -
5-4497-1012-3 : ~b. 1. - TekcT : HEMOCPENCTBEHHBIM.
Kuura naxonutcs B npemuyMm-sepcun ObC IPR BOOKS.
JIn, Kynsy.

Ocuossl CAITP CAD/CAM/CAE : niep. ¢ anru. / K. JIn. - Mocksa
[u mp.] : Tutep, 2004. - 560 c. : un. ; 24 cm. - Bubauorp.: ¢. 541-550
(166 Hazg.). - And. ykas.: c. 551. - ITep. u3n. : Principles of 25 25 100 -
CAD/CAM/CAE systems / K. Lee. - ISBN 5-94723-770-9 (B miep.). -
ISBN 0201380366 (anra.) : 258.20 p., 175.56 p., 197.48 p. - Tekcr :
HETMOCPEACTBEHHBIH.

Maptun, benna.
YuuBepcanpHbie MeToab! qu3aitaa : 100 3¢ pekTuBHBIX pemeHmit

JUTs HanboJlee CI0XKHBIX pobieM au3aiiHa / b. Maptus, b. 25 25 100 i




Mamox, B. H.

Beenenmne B coBpemennsie CAIIP : kypc nekuutii / B. H. Mamox. - 25 )5 100
[b. m.] : AMK Ilpecc, 2010. - 192 c. - OBC Jlanb. - ISBN 978-5-
94074-551-8 : ~b. 1. - TekcT : HEMOCPEACTBEHHBIH.

Kamenes, C. B.

TexHOJI0rHK aJATUTHBHOTO ITPOU3BOJICTBA: yUeOHOE TOCOOUE s
CIIO / C. B. Kamenes, K. C. Pomanenko. - CapaTos : 25 25 100
[IpodobpazoBanue, 2020. - 144 c. - ObC "IPR BOOKS". - ISBN 978-
5-4488-0564-6 : ~b. 11. - TekcT : HEMOCPENCTBEHHBIM.

Kyspmuna, TaTesiHa BacuibeBHa.

I'panoycTpoiicTBO: OT MPUCBOGHUS K YCBOCHUIO TPOCTPAHCTBA :
yuebHoe nocodue / T. B. Ky3pmuna, O. K. benssckas ; TUY. - 25 )5 100
Tromens : OO0 "Mexnynapoassiii nuacturyt”, 2020. - 127 c. -
Onektponnas oudnuorexka TUY. - ISBN 978-5-6040801-7-7 : ~b. 1. -
Teker : HenmoCPeICTBEHHBIMN.

3aenyromuii kadenpoit «Hedrerazopoe nemox» ~/NV P.Jl.TatneieB

«30» aBrycra 2021 r.



JlonoTHeHHs1 M MI3MEHEHUsI
K padoyeii mporpaMme AMCHUILTUHBI (MOLYJI5)

Ha 20— 20 yuyeOHBIH TOI

B pabouyto nporpamMmy BHOCSTCS CIEAYIOIIUE JOTIOTHEHUS (U3MEHEHUS ):

I[OHOJ'IHCHI/IH 1 U3MCHCHUA BHECC!:

(OondrcHOCIY, YUeHOe 36aHue, CIeneHts) (noonucs) (U.0. Damurus)

JononHeHus (M3MEHEHUs) B pabo4ylo MporpaMMy pacCMOTPEHBI U OJ00pPCHBI Ha 3acelaHuu
Kadeapo
(Haumenoganue kagheoput)

IIpoTokon ot « » 20 1. Ne

3apenyromuii kKadeapoit N.0. ®amunus

COI'/TACOBAHO:
3aBenyroummii BeITyCKaromel kageapoi
PykoBoauTens 00pa3oBaTebHOM MPOTpaMMbI N.0. ®ammmus

« » 20 T
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