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1. Henau u 321241 0CBOEHUSA IMCUMILIUHBI/MOAY IS

Hens qucuumuael/Moayis: IloaroroBka KBantu(pUIIMPOBAHHBIX KaJIPOB MOCPEACTBOM
dbopMupoBaHus y  OOy4YarOUmIMXCS  YHUBEPCAIBHBIX,  OOMIEIPOPECCHOHANBHBIX |
po)eCCHOHANIBHBIX KOMIETEHITUH B cOOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO B obmactu
KOMIIBIOTEPHOTO MOJCIUPOBAHUS W AJJAWTHBHBIX TEXHOJOTWH, a TakkKe pPa3BUTHUSL
JUYHOCTHBIX KauecTB, IO3BOJISIONIMX pealn3oBaTh CHOPMHUPOBAHHBIE KOMIIETEHLIUH B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

3aaun JUCIUTIIMHBI/MOIYJIS - YMEHUE IPUHUMATD PEIICHHS B CIIOKHBIX IMTPOU3BOICTBEHHBIX
CUTYaIUsX;
- YMEHHE ONTUMH3UPOBATh U aBTOMATU3UPOBATH MIPOIIECCH TPOCKTUPOBAHMS O0OBEKTOB;
- BIIaJICTh COBPEMEHHBIMH aTATUBHBIMU TEXHOJIOTUSMH U cpeacTBamu 3D neyatun
HEOOXOAMMBIMH TIPH pa3paboTKe MPOTOTHUIIOB JeTAICH U COOPOYHBINA STUHUIL;
- BJIQJIETh METOJAMHU TI€OMETPHYECKOT0 MOJICITMUPOBAHMS M3ACIUA U TexHonorusmu 3D

neyary,
2. MecTo aucuuiimHbI/MoayJisi B cTpyktype OITOII BO

JIMCIMTUTNHA/MOTYTh OTHOCHUTCS K JIEKTHBHBIM JUCIUIUINHAM 00s3aTeNbHOM yacTi bioka
1 yaeOGHOTO II1aHA.
HCO6XOI[I/IMI)IMI/I YCIOBUAMMU AJI1 OCBOCHUA ILI/ICHI/IHHI/IHBI/MOILYJIH SABIIAOTCA:
3HaTh: 3JICMEHTHI HH)KEHEPHOH TpaduKH, OCHOBBI T€OMETPHYECKOTO MOICTTHPOBAHUS,
IPOrpaMMHBIE CPEJICTBA KOMITbIOTEPHOU TpaduKy;
— METOJMKY (POPMHUPOBAHUS TPEXMEPHBIX MOJIETIEH TUIIOBBIX JETajeH;

YMeTh: UCIOIB30BaTh 7Sl PELICHMS 3a/1a4 METObI HHXKEHEPHOW F€OMETPHH, CPEICTBA
FeOMETPUYECKOr0 MOJIETUPOBAHUS.

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

ConepxaHve JTUCHUIUIMHBI/MOJIYJS SIBISCTCS JIOTUYECKAM IPOJOJDKCHUEM  COJePKAaHUS
mucuuiuinH HadgeprarenbHast reoMeTpusi M KOMIIBIOTEPHAS TpaduKa U CIIy>KUT OCHOBOU AJIS1 OCBOCHUS
mucuutuia/moayneit CAIIP, [IpoexktupoBanue U3aenuil 1 MPOMBIIIUIEHHBIX O0BEKTOB.

3. Pe3yabTaThl 00yUeHHUsI IO TUCHHUILTIHHE/MOTYJTIO

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

KOMIIETEHITH
Tabnuna 3.1
Kon u Kon v HaumeHOBaHUE pe3yiibTaTa
Kon 1 HanMeHOBaHME MHMKATOPA JOCTH)KEHHS
HaMMEHOBaHHUE 00y4eHHs 10 AUCHUILTHHE
komnereHiyn (/1K)
KOMIIETCHIINN (Momymo)
3uath (31): OCHOBHBIE 3aKOHBI
YK-1. Crocoben (1)
Te€OMETPHUECKOT0 (POPMUPOBAHHUS
OCYIICCTBILATE VK-1.1. OcyuiecTBisieT BBIOOp aKTyallbHBIX IIOCTPOCHHUS U B3aUMHOI'O
TIOHCK, POCCHICKHX 1 3apyOEKHBIX HCTOUYHHKOB, a TaK | HepecedeHHs MojeIeH
KPUTUYECKHUH JKe TIOUCK, cOop 1 00paboTKy MHMOpMaLUH, IIPOCTPAHCTBA
aHaJIM3 U CUHTE3 HE0OX0MMOH ISl pelIeHus] TOCTaBJICHHON Ymers (Y1): ucronb3oBarb
uHpopManuu, 3aja4u. rpadUuecKue METOIbI
NPHMEHSTH MO/JICTIMPOBaHUS OOBEKTOB
MPOCTPAHCTBA, PEIIaTh




Konn
HaMMEHOBaHNE
KOMITETEHIIUN

Kon 1 HanmMeHOBaHME MHIMKATOPA JOCTHKEHHS
komrierenimu (MJIK)

Kon v HanmeHoBaHUE pe3yiibTaTa
00y4eHHUS 10 TUCITUTUTNHE
(MoztysTr0)

JJIA peIICHU
NOCTaBJICHHBIX
3agaq

CUCTEMHBIN MTOIXO0I

WHKCHEPHO-TEOMETPHIECKIE

3aJauun

Bnanets (B1): cnocobamu
H300pakeHus JIIOOBIX MOJIEIIEH
MPOCTPAHCTBA HA IIOCKOCTH U B

IIPOCTPAHCTBE

VK-2. Cnocoben
ONPEAENATh KPYyT
3a/1a4y B paMKax
MMOCTaBJICHHOM
L[ENTU ¥ BEIOUPATh
OITHMAaJIbHEIC
CIOCOOBI UX
peLIeHus], UCXOs
13 JEHCTBYIOIUX
MIPaBOBBIX HOPM,
HAMCIOIINXCS
pecypcoB u
OrpaHUYEHUN

1 opMynmupyeT COBOKYITHOCTB

peHINTh AJIA €€ JOCTUKCHUA.

VYK-2.1. IlpoBoauT aHa N3 IOCTABICHHON [EJTN

B3aMMOCBA3aHHBIX 3a/la4, KOTOPLIC HCOGXOI{I/IMO

3HaTh (32): criocoObI MOCTPOCHUS
rpaduueckoro n300paxKeHus Ha
IUIOCKOCTH U B TPEXMEPHOM
HPOCTPAHCTBE C TIOMOIIBIO
KOMITBIOTEPHBIX TeXHOJIOTHIL

Ymets (V2): mIpoeKTHpOBaTh
00BEKTHI JIF00O0H CI0KHOCTH B
JIBYXMEPHOM K TPEXMEPHOM
MPOCTPAHCTBE C TIOMOIIBIO
KOMHLIOTepHI)IX TCXHOHOFI/Iﬁ

Bnanets (B2): HaBBIKaMu
MOCTPOEHHS M300paKeHU it
TEXHUYECKUX U3ICITHUI,
oopMIICHHS YePTEKEH ¢
MIOMOIIIBIO0 KOMITBIOTEPHBIX

TEXHOJIOT UM

4. O0beM JUCHUNJIMHBI/MOTYJIA

OOmuit 00BeM TUCITUTUTHHBI/MOJTYJISI COCTABIISAET 3 3aUeTHBIX enuHuIl, 108 qacos.

Tab6muna 4.1
AynuTopHbIE 3aHATHS/KOHTaKTHas padoTa,
®opma
®opma Kypc/ yac. CamocTrosrenbHast N
TIPOMEXYTOYHOH
o0ydeHHs | cemecTp [paktrueckue | JlaboparopHbie pabora, Jac.
Jlexuun aTTecTaluu
3aHATHS 3aHATUS
OuHast 2/4 16 0 32 60 3a4er
3a09HasI 3/5 6 0 10 92 3auer

5.1. CtpykTypa AUCITUTIIIUHBI/MOTYIISL.

5. CTpykTypa U coaep:kaHHe TUCHUIITUHBI/ MO

o4Has ¢opma o0yuenusi (OPO)

Tabmuua 5.1.1

CrpyKTypa IUCHHUIUINHBI/MOIYJIS Ayuiropiibie B
Ne PYKTypa Auct ony 3aHATHUSA, Yac. CPC, ce OrneHOYHBIE
/ I ro, Kox MJIK
n/m M gac. cpencrea
oMep HanmenoBanue pasnena JI. | Tp. | JIa6. qac. penl
paszena

VK-1.1 32““”

aboparo

1 1 3D monenupoBanue 8 - 16 30 54 VK-2.1 . E” p

HOU
paboTHI
YK-1.1 3
2 2 IIpoToTunupoBanue 8 - 16 30 54 VK21 Hagcl)]:;zzp




HOH

paboThI
Kypcosas pabora/npoekT (npu Haruuuu ¢ YII) - - - 00 00
3aueT/3K3aMeH - - - 00 00
Uroro: | 16 - 32 60 108

3ao04yHas popma o0ydenus (3PO)
Tabnuma 5.1.2

CTpyKTypa OUCIUIUINHBI/MOIYIIS AyiTopisie B
Ne PYKTypa et o 3aHATH, Jac. CPC, ce O1neHOYHBIE
o/n | H o Koz MJIK cpencraa
ome .
P HaumenoBanue pazgena JI. | Hp. | JIab. yac. pedt
pasgena
VK-1.1 3;““”
1 1 3D mozenupoBanue 3 - 5 44 52 VK-2.1 a Opilmp
HOM
paboTsI
VK-1.1 :g;“?i
1 T
2 2 [IpoToTunupoBanue 3 - 5 44 52 VK-2.1 E“ P
HOI
paboTsl
Kypcosas pabota/mpoext (npu Haruuuu ¢ YII) - - - 00 00
3aueT/3K3aMeH - - - 4 4
Utoro: | 6 - 10 92 | 108

5.2. ConeprxaHue JUCHUIUTMHBI/MOIYIIS.

5.2.1. ConeprxaHue pa3aenoB AUCHUIUIMHBI/MOAYIS (JUIaKTUUECKUE €AMHULIBI).

Paznen 1. «3D wmooenuposanue». CoOBpeMEHHBIE TEXHOJOTUU TPEXMEPHOIO
MOJICJIMPOBAaHUSl W JAJbHEWIIEro MPOTOTUIHPOBAHMUS M3JEIUNA. ABTOMAaTH3alUs Kak
IIPOLIECCOB MIPOEKTUPOBAHMS, TaK M M3TOTOBIECHUS M3AEIMN. DJIEKTPOHHAs MOJENb JETAIN.
3D mopaenupoBaHHe TUIOBBIX JeTanel ¢ ucnosb3oBaHue rpapudeckux cucrem Kommac 3D,
Solid Works. TpexmepHOe MOeTHpOBaHUE eTaNeH CI0KHOM GopMbL. DIEKTPOHHAS] MOJIEIb
u3zenus. DIEeKTPOHHAs MOJIENIb COOPOUHON €AMHUIIBI.

Pasnen 2. «l[lpomomunuposanue». TepmuHonorust u kinaccupukamnms. Mcropuueckue
MPEIOCHUIKU TOSBICHUS aJINTUBHBIX TE€XHOJOTHH. OCHOBHbBIE TEXHOJOTMH W3TOTOBIICHUS
MPOTOTUIIOB. XapaKTepUCTHKa pblHKa af-texHomoruii. Mammubl ¥ o0oOpyaoBaHHe IS
BBIpAIIUBaHUSI METAUIMUECKUX u3aenuid, rpynmna bed deposition, rpynma direct deposition.
AJIMTUBHBIE TEXHOJOTMM M ObIcTpoe mpoToTunupoBaHue. OcHOBHbIE TexHonoruu 3D-
nevyatd. TEeXHOJOTMM HWHTEIJIEKTYaJbHOTO NPOEKTUPOBAHMS M IMPOTOTUIIMPOBAHMS C
UCnoJabp30BaHueM 3D-npuHTEpOB.

5.2.2. CopeprkaHue TUCHMILIMHBI/MOIYIS MO BUJAM YU4€OHbIX 3aHATHH.

JleKIIHOHHBIC 3AHATHUSA
Taomuma 5.2.1

N Howmep O0beMm, yac. Tema nexmun
o/ pasznerna 000 300
JTUCIATUIMHEI




CoBpeMEHHBIE TEXHOJIOTUH TPEXMEPHOTO MOJEIHPOBAHUS U JAIbHEHIIIETO
NPOTOTUNHPOBAHUS  M3JAENWA.  ABTOMaru3ammsi  Kak  HPOLECCOB

1 1 2 0.5 MPOEKTUPOBAHUS, TaK M U3TOTOBIICHUS U3ICITHH.
DJeKTpOHHAsI MOJEIb JETaIN

2 1 2 0,5 | 3D MomenupoBaHHE THIIOBBIX JCTaNell C HCIOJH30BAHME TPaPUIECKUX
cuctem Kommac 3D, Solid Works

3 1 2 1 TpexmepHOEe MOJEIMPOBaHUE JETANCH CII0KHOM (HOPMBI.

1 5 1 DJIeKTpOHHAsI MOJEIb U3EITHS
4 DJIeKTpOHHAsI MOJIETb COOPOYHOM ENHHMIIBI.

TepmuHONOrHUs N KJIacCUpHUKALUSI

5 2 2 0,5 | Hcropuueckue MpeanOChIIKHI MOSBICHUS aJIUTUBHBIX TEXHOJIOTHH.
OCHOBHBIE TEXHOJIOTMH M3TOTOBJICHHS MPOTOTHUIIOB.
XapakTepucTHKa phIHKa af-TeXHOIOTHIA

6 5 5 05 MamHs! 1 000pyZOBaHHUE IS BEIPATUBAHMS METATHIESCKUX M3,

' rpymma bed deposition, rpymma direct deposition

ATUTUBHBIC TEXHOJIOTHH U OBICTpOE MpoToTUIHpoBanue. OCHOBHBIC

7 2 2 1 TexHojoruu 3D-neuaty.

8 2 2 1 TexXHOIOTMN HHTEIUICKTYaIbHOTO IPOCKTUPOBAHMA U IIPOTOTUIIMPOBAHMS C
UCHoJb30BaHueM 3 D-ipUHTEPOB.

HUroro: 16 6

Ipaxmuueckue 3anamus y4eOHbIM NIAHOM He NPedyCMOmpeHbl

JlabopaTopHbie padoThI

Tabnuua 5.2.2

Ne Howmep paznena O6mwewMm, gac. HaunmenoBanue mabopatopHoi paboTsI
n/m JUCUUILINHBI 0o0 300

1 1 4 1 I'eomerpuueckue npumutussl nakera 3D Kommac, Solid Works.
®opmupoBanue 3D Moneneli THITOBBIX AeTanei

2 1 4 1 ®opmuposanue 3D mMozenelt neraneit co cI0XKHON reoMeTpuei

3 1 4 1 3D monenupoBaHue fAetaneil COOPOYHON ¢TUHUIIBI

4 1 4 5 COopka u3enus ¢ UCTIOIh30BAaHUEM MOJIENIeH JeTalell BXOASIINX
B COOPOYHYIO ETUHHUILY

5 5 ) 1 Pazpaborares mporotun wm3nenus cobmonas TpeboBanus 3D
neyaTu

6 5 5 1 Co31aTe IPOTOTHI M3AEIHS MO MPEITIOKEHHOMY 33JaHUIO,
n3rotoBuTh Ha 3D npuHTEpe BBIMONHAA TpeboBanust 3D meyatn

7 5 4 1 Hcnonp3ys cxeMy U ONMCaHUE U3JIeNns, pa3padoTaTh MPOTOTHIL,
ncnodb3ys cpenactsa 3D newatu. PITP
PazpaboTars mpoTOTUI N3EIHS BHIIOJIHSS TpeOOBaHUS

8 5 4 1 TpeboBanuii 3D neuaru. [IpoBepka reoMeTpun JeTat, OleHKa
9ProHOMHYECKNX KauecTB, IPOBepKa COOMPaeMOCTH 1
KOMITOHOBOYHBIX PEIICHHH.
Co3maHne HHTepaKTUBHBIX, A€TATN3NPOBAHHBIX IIPOTOTHIIOB,

9 2 4 1 JIOCTYITHBIX BCEM YYaCTHHKAM ITPOEKTa C BO3SMOXXHOCTBIO
OTIePaTUBHO BHOCHUTH N3MEHEHHS
Uroro: 32 10

CamocrosiTesibHast padoTa CTyIeHTa




Tabmnuua 5.2.4

No Howmep O6sbeM, uac. Tema Bux CPC
y paznena
n/n
mucrummansr | OPO 300

1 1 8 11 ®opmuposanue 3D mopeneii | [logrotoBka k  slaboparopHoit
THIIOBBIX JleTajel pabore.
®opmupoBanne 3D mopenei
JeTanen co CIIO’KHOM

N [MoaroroBka K  11a0OPaTOPHBIM
2 1 8 11 reoMeTpHue
.. | paboram

Odopmiieane  mabopaTopHOU
paboTsl
dopMupoBaHue Mozenen
JeTaneil  BXOASIIMX B | CaMocTOSATENIbHOE  BBINOJIHEHUE

3 1 8 12 cOOpoYHYIO e/IMHUILY 1 | 3D wmogenell mnpocThIX Jneranei
CJIOYKHOCTH, pa3paboTka | BXOISIIUX B COOPOYHYIO €IHHUILY
MIPOTOTHUIIOB
CozaTe NPOTOTUIBI JleTaNel
cOopodHO € TUHULIBI 2
CJI0HOCTH, U3rOTOBUTH Ha 3D

[ToaroroBka k cOOpKe U3MIEIHs

MIpUHTEpE BBITIOTHSS N

4 1 8 12 p P Brimonxenue Mojenen c
TpeboBanus 3D  mewarm.

.. | mcnome3zoBannem Ha 3D newarn

CBepka TeoMeTpHM JieTajeH,
OLIeHKa SPrOHOMHYECKUX
Ka4yecTB
3D-cbopka uznenus B cucreme | [IpenBapuresnbHas cOopka
Solid Works wmm Kommac. | uznenus c HCIIOJIB30BAHUEM

5 1,2 8 15 [IpoBepka coOupaeMocTH U | peambHBIX JeTanel
KOMITOHOBOYHBIX PEIICHHUH.

6 19 10 15 Pa3pabotats npororun | ITogroroBka x PI'P. Borinonnenue

' U3J1eNusl CI0XKHON (hopMbl Ha 3D npunTepe

Hcnonp3ys cxeMy W ONUCAaHUE
U3/1eNust a3paboTaTh

7 1,2 10 16 ’ pasp Brmonaenne Ha 3D npunTepe
MIPOTOTHUII, cobmonas
TpeboBanus 3D mewarn.

HUroro: 60 92

5.2.3. HpeHOI[aBaHI/IC ):[I/ICI_II/IHJ'II/IHBI/MOILYJ'IH BCACTCA C NPHUMCHCHUCM CJIICAYIOMIUX

BU 0B O6pa3OBaT€J'IBHBIX TEXHOJIOTHI:

- Bu3yanuzanus ydeOHoro marepuasia B PowerPoint B numamoroBoMm pexume

(JIeKLIMOHHBIE 3aHATHUSA);

- paboTa B MaJIbIX Tpymax (MpaKTUYeCKUe 3aHATHS);

- pa30op MPaKTUUECKUX CUTYalHi (TPAKTUUIECKUE 3aHATHS).

6. TemaTHKa KypCOBBIX pad0T/IPOEKTOB

KypcoBbie paboThl/poeKThl yU€OHBIM IJIAHOM HE NMPEAYCMOTPEHHBI.

7.

KoHTpoJibHbIE padoThI

7.1 MeTonuueckue yka3zaHus JIJIsl BHITIOJIHEHUSI KOHTPOJIBHBIX pa0oT.

TpynoeMKoCTh KOHTPOJILHON paboThl — 4 yaca.




7.2 TemaTuka KOHTPOJIBHBIX Pa0OT.

- COBPEMCHHBIC TEXHOJIOTUH TPEXMEPHOrO0 MOJICIMPOBAHUS M  JalibHEHIero
IPOTOTHITMPOBAHUS H3/IEITHIA;

- 3D MopenupoBaHWE TUNOBBIX JETalleil C HMCMOJb30BAHUE TPAPUUECKUX CHCTEM
Kommac 3D, Solid Works;

- TPEXMEpPHOE MOJICIIMPOBAHUE JIeTaIeH CI0KHOU (POPMBI.

8. OueHka pe3yJIbTATOB OCBOEHUS THCHUILIMHBI/ MO
8.1. Kpurepuu oneHMBaHUS CTEIICHH IOJHOTHI M KQYECTBAa OCBOCHHS KOMIECTCHIIUH B
COOTBETCTBUH C IUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [punoxenun 1.
8.2. PeliTHroBas cucTeMa OIICHWBAaHUS CTENEHU IOJHOTHl M KadecTBA OCBOCHHS
KOMITETEHIIMI 00y4aromuxcst 0uHoi (hopMbl 00yueHHs rpecTaBieHa B Tadmume 8. 1.

Tabmuua 8.1
Ne /m Buns! meponpuaTuii B paMKax TEKyIIero KOHTPOJIs | KonugectBo 6aiioB
1 Tekymas aTTecTanus
1 3amuta 1ab0paTopHON pabOTHI 20
HUTOT'O 3a nepByro TEKYIIYIO aTTECTAIHIO 20
2 TekyImas aTTecTaIlHs
2 3amura J1abopaTopHOl paboTHI 20
HUTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 20
3 TekyImas aTTecTanus
3 3amurta J1ab0paTopHOl paboTHI 20
HUTOI'O 3a TpeThIO TEKYIIYIO aTTECTAIIUIO 20
4 3auer 40
BCEI'O|100

9. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 00ecnieyeHne TUCIHIINHbI/ MOAYJIsS
9.1. IlepeueHpb pekOMeHTyeMoii TuTepatypsl npeacrasieH B [Ipunoxenun 2.
9.2. CoBpemeHHble TpodecCHOHaNbHBIE 0a3bl JaHHBIX W WHGOPMAIMOHHBIE
CIIPaBOYHBIE CUCTEMBI:
— DnekTpoHHBIH Katanor/OnekTponHas oubmmorexka TUY http://elib.tsoqu.ru/

— DnektpoHHO-O0nbMoTeynas cucrema IPR BOOKS https://www.iprbookshop.ru

— DnekTpoHHO-OMOIMoTeYHas cucteMa «Jlauby http://e.lanbook.com

— DnekTpoHHO-OMOMoTeyHas cucrema «Book.ruy https://www.book.ru

— Dnextponnas 6ubmmorexa FOPAUT hitps://www.biblio-online.ru

— Hanmonasnphas snexkrponnas 6ubnuoreka (HOB) https://rusneb.ru

— [MonHoTekcroBas 0a3a maudbix TUY
— DJEKTPOHHBIE PECYPCHI OTKPBITOTO IO0CTYNA

— YuuBepcurerckas oudanoreka ONLINE https://biblioclub.ru

— MexayHapoHbie pedepaTuBHbIe 0a3bl HAYYHBIX U3AaHUN

9.3. JIuneH3nonHoe M CBOOOJHO pacmpocTpaHseMOe MPOTpaMMHOE oOecIieueHue, B
T.4. OTEYECTBEHHOT'O MTPOU3BOJICTBA(71ePeyUCTUMD):
He UCNONIb3Yemcsl



http://elib.tsogu.ru/
https://www.iprbookshop.ru/
http://e.lanbook.com/
https://www.book.ru/
https://www.biblio-online.ru/catalog/D8904B5A-0D43-48D3-B26C-DC6C5A0C2D0B
https://rusneb.ru/
https://biblioclub.ru/

10. MarepuajbHO-TeXHHMYeCKoOe o0ecneyeHue THCIHUIIMHbI/MOTY 15
[Tomemienust st MPOBEACHUS BCEX BHJIOB pabOThHI, MPEIYCMOTPEHHBIX Y4E€OHBIM
IJIaHOM, YKOMIIJICKTOBAHbI HCO6XOI[I/IMBIM O60py,[[0BaHI/IeM U TCXHUYCCKUMHU CpCACTBAMU

00y4eHwusl.

Tabmuma 10.1
Ne ITepeuens 060pynoBaHHs, HEOOXOJUMOrO IS [TepeueHb TEXHUUECKHUX CPEACTB 00yUCHHS,
H/H OCBOCHUA I[I/ICIII/IHHI/IHLI/MO,HyJ'IH HCOGXOZ[I/IMLIX JJIs1 OCBOCHU A [[I/ICHI/IHJ'II/IHI)I/MOZ[YHS[

(meMOHCTpaIMOHHOE 000pYIOBaHHE)

Kommekt  MynmbTUMenuitHOTO  0OOPYHOBaHMUS:
1 3D-ckanep MPOEKTOP, JKpaH, KOMIIBIOTEP, aKyCTHYECKas
cucreMa. JIokanpHas ¥ KOPIOPAaTHBHAS CETb.

2 JIabopatopus «/letann MammH»

3 ANSYS Mechanical

11. Meroanueckue ykazanus no opranusanuu CPC
11.1. MeTtoauueckue yKka3aHus 110 MOJATOTOBKE K JJa0OPATOPHBIM 3aHATUSIM.
Baxnoit (hopMoii caMOCTOSTETHLHON pabOTHI CTY/ACHTA SBISETCS CUCTEMAaTHUYECKas U

IUIAaHOMEpPHAs TOATOTOBKa K JaboparopHomy 3aHsATuio. [locie nekuuu CTyAEHT OJKEH
MO3HAKOMHUTBCS C IUTAHOM JaOOpaTOPHBIX 3aHATUH W CIUCKOM 00s3aTeNbHON U
JOTIOJIHATEIILHOM ~ JUTEPATyphl, KOTOPYKO  HEOOXOAMMO  MpPOYUTaTh, HU3YYUTh H
3aKOHCIIEKTHPOBaTh. Pa3bsiCHEeHHME MO BOMpOcaM HOBOM TEMBbI CTYJIEHTHI MOJYYalOT ¥y
MPEnoiaBaresis B KOHIIE NPEIbIAYIIEro IPAKTUYECKOTO 3aHATH .

[loarotoBka K Ja0opaTOpHOMY 3aHSATHIO TpeOyeT, TMpPEeXKIE BCEro, YTEHUs
PEKOMEHIYEMbIX HCTOYHHKOB M  MOHOTpaduueckux pabor. BaxueiM »>Tanmom B
CaMOCTOSITEJIbHON paboTe CTy/IeHTa SIBIISIETCS IOBTOPEHUE MaTepHuaa 1o KOHCIEKTY JICKITHH.
OpnHa W3 TIaBHBIX COCTaBISIONIMX BHEAYyIUTOPHOW MOJITOTOBKM — pabora ¢ kHuroh. OHa
MpeAnojaraeT: BHHUMATEIbHOE TMPOYTEHHE, KPUTUUYECKOE OCMBICIEHUE COJEPIKAHMS,
000CHOBaHHE COOCTBEHHON TMO3WIIMH 1O JUCKYCCHOHHBIM MOMEHTaM, IOCTaHOBKHU
WHTEPECYIOIINX BOMPOCOB, KOTOPHIE MOTYT CTaTh MPEIMETOM OOCYXACHUS Ha J1abOpaTOPHOM
3aHSATHUU.

B wnauane naGopaTopHOro 3aHSATHS JODKEH MPHCYTCTBOBATH OPraHU3alMOHHBIN
MOMEHT U BCTYNHTENbHAss 4YacTh. lIpemojaBarens MPOU3HOCUT KPATKYH BCTYMUTEIbHYIO
peub, T71e (HOPMYIUPYIOTCS OCHOBHBIE BOMPOCHI W TPOOJIEMBI, CIOCOOBI WX PEIICHUS B
npoiiecce padoThI.

JlaGopaTopHble 3aHSATHUS SBISIOTCSA OJHON U3 BaKHEHIINX (HOpM 00YUEHHS CTYACHTOB:
OHH TIO3BOJIAIOT CTYACHTAM 3aKpEeNuTh, YIIIYOUTh U KOHKPETU3MPOBATh 3HAHUSA TIO KYpCY
anreOpsl U TEOPHUH YHWCEN, MOATOTOBUTHCS K HAyYHO-MCCIIEIOBATEILCKON JesATeIbHOCTH. B
npouecce pabOThl Ha MPAKTHUYECKUX 3aHATUAX OOYyYarOIIMKCS JOJKEH COBEPILIEHCTBOBATh
YMEHUSI U HABBIKM CAMOCTOSITEJIBHOTO aHalli3a WCTOYHUKOB M HAy4YHOW JIMTEPATyphI, YTO

HE00XO0AUMO Il HAYYHO-HUCCIIEI0BATENIBCKOM paboThI.




YCcBOeHHBIH MaTepual HEOOXOAWMO HAyYUThCS TPUMEHSTh TPH  PEIICHUHU

MPAKTUYCCKUX 3aaaY.

11.2. Meroau4deckue yKa3aHus 10 OPraHU3aIluu CaMOCTOATEIILHON PabOTHI.
CaMmocrosTenbHast paboTa SBISETCS OJHOW W3 BaKHEHIIMX (opM H3ydeHHs J1t000it

qucuuruiiHel. OHa TO3BOJIAET CHCTEMATU3MPOBATH W YIIIyOUTh TEOPETHYECKUE 3HAHMS,
3aKpenuTh YMEHHUS M HAaBBIKH, CHOCOOCTBYET Pa3BUTHIO YMEHMU MOJB30BATHCS HAYYHOU H
yueOHO-MeToiu4yeckoi  autepaTypoil. Ilo3HaBaTtenpHas  A€ATENBHOCTH B IIPOLIECCE
CaMOCTOSITENIbHOM  paboThl TpedyeT OT CTyAEHTa BBICOKOIO YpPOBHS aKTUBHOCTH U
CaMOOPraHU30BaHHOCTH.

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

AynuTopHas camMOCTOsSITeNbHAs padoTa MO AWCUUIUIMHE BBHIMOIHSIETCS Ha Y4€OHBIX
3aHATUAX TOJ] HETIOCPEICTBEHHBIM PYKOBOACTBOM MPENOAaBaTes U MO ero 3aJaHHuIo.

BueaynutopHas camocTosiTenpHas paboTa  CTYAEHTOB  IPEACTaBIse€T  COOOM
JIOTHYECKOE TPOJOIDKCHNE ayIAMTOPHBIX 3aHSATHHA. 3aTpaThl BPEMEHH Ha BBINIOJIHEHUE STOU
paboThl permaMeHTHpPYIOTCS pabouuM Yy4eOHBIM IUTaHOM. Pexum pabGoThl BBIOMpaeT cam
o0y4aronuiicss B 3aBUCUMOCTH OT CBOUX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHIA.

CamocrosTenbHas paboTa MOXKET OCYHIECTBISATHCS HHIMBUAYAIBHO WM TPYIIIaMU
CTYJCHTOB B 3aBUCUMOCTH OT LIE€JH, O0bEMa, KOHKPETHOW TEMAaTHKU CaMOCTOSITENbHOM
paboThl, yPOBHS CI0KHOCTH, YPOBHSI YMEHHM CTYJICHTOB.

CamocrosrenbHas paboTa BKIIOYaeT B ce0sl paboTy C KOHCIIEKTOM JIEKIMH, H3ydYeHHUe
M KOHCIEKTHPOBAaHHWE PEKOMEHIyEeMOW  JHUTEpaTyphl, IMOATOTOBKA  MYJIbTUMEIHA-
COOOIIIEHUI/TOKIIAI0B, TIOJTOTOBKA pedepara, TECTUpOBAHUE, PEIICHUE 3a/1a4 U YIPAKHEHUH
no oOpa3ly, pelleHHe BapUaTUBHBIX 3a/ad, BBIIOJIHEHUE YEpTeX e, CXeM, pacyeToB
(rpacdmyeckux paboT), pelleHne CUTYallMOHHBIX (MpodecCHOHANbHBIX) 3a/1a4, MOJrOTOBKA K
JIEIOBBIM HTpaM, TPOEKTUPOBAHHE W MOJICITUPOBAHHE pAa3HBIX BUAOB M KOMIIOHEHTOB
npodeccuoHaNbHOM NesSTeNIbHOCTH, HayYHO-UCCIIEI0BaTENbCKYI0 paboTy U Ap.

KoHTponb pe3ynbTaToB BHEAYAUTOPHONW CAMOCTOSITENILHON pabOThI CTYIEHTOB MOKET
OCYILECTBIISATHCS B TpeiesiaX BPEMEHH, OTBEJCHHOTO Ha 00s3aTenbHble yuyeOHble 3aHATHS 0
JTUCIUIUIMHE W BHEAYJIUTOPHYIO CaMOCTOSITENIbHYI0 DPa0OTy CTYIEHTOB MO JUCLUILIMHE,
MOJKET MPOXOJUTH B MHUCbMEHHOM, YCTHOM MM cMelaHHOH (opme.

Pabota Ha NEKIUMM — 3TO CIOXHBIM MpoOIecC, KOTOPbIM BKIIOYAaeT B cels Takue
AIIEMEHTHI KaK CIIyIIaHHe, OCMBICIICHHE U, COOCTBEHHO, KOHCIIEKTUpOBaHue. J{J1s Toro, 4To0b!
JIEKIMsl BBINIOJHWJIA CBOE HAa3HA4Y€HME, Ba)KHO MOATOTOBUTHCA K HEM M ee 3alucH euie 10
MpPUX0/ia MpenoAaBaress B ayJuTOPUIO, TOCKOJbKY B MEPBbIe MUHYTHI JIEKIIUU OOBSIBISACTCS

TeMa JeKuuu, (GOpMyIUpYeTCs €€ OCHOBHas IleNib. be3 3Toro manpHEiInee BOCIPUSTHE



JEKLUU CTAHOBUTCS CJIOXHBIM. BaXHO HayduThbCs ciylaTh IpernojaBaTesiss BO BpeMs
JEKUUU. 371eCh HE ClelyeT IyTaThb TaKUe MOHATHUS Kak cibllarh W ciaymars. CioylmaHue
JEKIMM COCTOUT U3 HECKOJIbKUX A3TAIlOB, HAUMHASA OT CIbIIIAHUA (IEpPBBIM IIar B mpouecce
OCMBICJICHHOT'O CIIyIIaHUs) U 3aKaHYMBAasl OLIEHKOM CKa3aHHOTO.

Uro0Osl mporiecc ciaymanus cran 6onee 3G(GEeKTHBHBIM, HYXKHO Pa3AelisTh KadyecTBO
OOLIEHUST C  JIEKTOPOM, HAay4YMTbCs IOJJEPKUBAThb HENPEPHIBHOE BHMMAHHME K
BbICTYyHatouieMy. Jlias onTuMu3anuy npouecca ciyluaHus cleayer:

1. HayuuThCA BBIIEIATh OCHOBHBIE 1T0JI0’KeHMsI. Henb3s NOHATh U 3alIOMHUTH BCE, YTO
TFOBOPUT BBICTYNAIOLIUM, OAHAKO MOKHO BBIJCIUTh OCHOBHBIE MOMEHTHI. Jljii 3TOrO
HEo0X0uMO O0OpaliaTh BHUMaHHE Ha BBOJAHBIE CIIOBA, CIOBOCOYETAHHsS, (pasbl, KOTOpPHIC
UCIOJB3YIOTCS, Kak I[paBWiO, s IepexojJa K HOBBIM IIOJIOKEHUSM, BBIBOJAM U
0000IIIEHUM;

2. BO BpeMsl JIEKLIUU OCYILECTBIIATh MO3TANHbBIN aHaIu3 U 00001IeHNe, YCIbIIIaHHOTO.
Heo0xonMMo MOCTOSIHHO aHalIM3UpOBaTh U 0000LIaTh MOJIOXKEHHS, PACKpPhIBAEMbIE B PEUU
ropopsiero. Crapasch NpeaCcTaBUTh MaTepral 0000LIEHHO, Mbl FTOTOBUM HaJEXKHYIO 0azy
JUIsl 5KOHOMHOM, CBEpHYTOH ero 3anucu. [lenaTh 3T0 Jiydllle BCEro Mo 3Tanam, OpPUEHTHPYSCh
Ha MOMEHT JIOTMYECKOr0 3aBEpILIEHMsI OJHOro BoIpoca (IoJBoIpoca, Te3uca U T.JA.) U
nepexo/ia K Apyromy;

3. TOTOBHOCTb CIIYIIATh BBICTYIUUIEHHE JIEKTOpA /10 KOHIIA.

Crnymanue sSBis€TCs JIMIIb OJHUM U3 3JIEMEHTOB XOPOILIEr0 YCBOCHMSI JIEKIIMOHHOTO
MaTepuana.

[lotok wuHQOpMaNMK, KOTOPBIM cooOmaercss BO BpeMs JEKUUU HEoO0XOIUMO
¢uKcUpoBaTh, 3aIUCHIBATh — HAYYUTHCSI BECTU KOHCIEKT JIEKIIMHU, T1e (GOpMyIHpoBaInCh Obl
HanOoJiee BaKHbIE MOMEHTHI, OCHOBHbBIE TTOJIOKEHUS, U3J1araeMble JIeKTopoM. {1t BeaeHus
KOHCIIEKTa JIEKIIMM CJIeyeT MCIOJIb30BaTh TETpaab. BeleHne KOHCIEKTAa Ha JINCTOUKAX HE
PEKOMEHIyeTCs, TOCKOJIbKY OHM He TaK yJOoOHBI B UCIHOJb30BaHUU U YacTo Tepstorcd. [lpu
0(OpPMIIEHUN KOHCIIEKTa JIEKIIUU HEOOXOUMO OCTaBIISITh MOJIS, TJI€ CTYJACHT MOXKET 3aIlucaTh
CBOM COOCTBEHHBIE MBICIH, BO3HUKAIOIIME MapajUIeIbHO C MBICISMH, BBICKa3aHHBIMU
JEKTOPOM, a TaKXe BOMPOCHI, KOTOPbIE MOT'YT BO3HHMKHYTHh B IPOLIECCE CITYIIaHUS, YTOOBI
MOJIyYUTh HA HUX OTBEThl IPHU CAMOCTOSITENIbHON MNpopaboTkKe MaTepuana JeKUIUH, MpU
M3YYEHUU PEKOMEHJIOBAaHHOMW JIMTEPaTyphl WM HEMOCPEACTBEHHO Y MPENoaaBaress B KOHIIE
JEKLUH.

CocTraBissi KOHCIIEKT JIEKIIMH, CIEAYET OCTABIATh 3HAUUTENIBHBIN MHTEPBAT MEXIY
CTpOUKaMHU. OTO CBS3aHO C TE€M, 4YTO MHOIJa BO3HHUKAET HEOOXOJMMOCTh BIIUCAaTh B
NEPBOHAYAJIBHBIA TEKCT JIEKLIUU OAHY WM HECKOJBKO CTPOUYEK, MMEIOUIMX NMPUHLUIHAIBHOE

3HAQYCHUE M IIOYEPIHYTBIX M3 JPYrUX HUCTOYHUKOB. PaccrosiHue Mexzay CTpOKaMHu



HE00XO0IMMO TaKXke Ul MOJYEPKUBAHMS CJIOB WIIM IIENBIX TPYII CJIOB (TaKoe MO 4epKUBAHHE
BBI3BIBACTCS HEOOXOAMMOCTBIO TIPUBJIEYb BHHMAaHHE K JAaHHOMY MECTy B TEKCTE€ NpHU
HOBTOPHOM 4TeHUH). OOBIYHO NOJYEPKUBAIOT ONPEAEICHHUS, BBIBO/IBI.

I'maBHBIM OTIMYMEM KOHCIEKTa JIEKIUM OT TEKCTa SIBISETCS CBEPTHIBAHHE TEKCTA.
IIpu BeneHMM KOHCIIEKTa YAAISIOTCS OTAEIbHBIE CJIOBAa WJIM YacTH TEKCTa, KOTOPHIE HE
BBIPAXKAIOT 3HAYMMYI0 MH(OPMALUIO, a pa3BEpHYTbIE OOOPOTHI pEeUM 3aMEHAIOT Ooee
JAKOHUYHBIMM WJIM K€ CHHOHMMHUYHBIMU cJOBOcoueTaHUsIMH. [Ipu KOHCHEKTHpOBAaHUU
OCHOBHYIO HMH(pOpManuio ciexyerT 3aluchiBaTh HNOAPOOHO, a [JONOJHHUTEIbHBIE U
BCIIOMOTaTeIbHbIE CBEIEHUS, NPUMEpPbl — OYeHb KpaTko. OCOOEHHO Ba)KHbIE MOMEHTHI
JeKIMH, Ha KOTOpBIE CleqyeT o0paTuTh 0co00e BHUMaHME JICKTOP, KaK MPaBHIIO, YUTAET B
3aMEJICHHOM TEMIIe, 4YTO TII03BOJISIET CAENaTh MX 3alUCh JOCIOBHOM. Takxke BaKHO
HOJHOCTBhIO 0€3 BCSKMX M3MEHEHUIl BHOCHTH B TETPab CXEMbl, TaOIULbI, YEPTEXKHU U T.II.,
€CJIM OHU IpEeNonaratoTcs B JeKuu. /i Toro, 4ro0bl COBMECTUTh MEXAHUUYECKYIO 3aIUCh C
MOYTH JIOCIOBHBIM (PUKCHPOBAaHWEM HanOOJee BaKHBIX MOJOXKEHHUH, MOKHO HCIOJIB30BAThH
CUCTEMBI YCIIOBHBIX COKpalleHUW. B mepByro ouepenb COKpalaloTCs JUIMHHBIE CJIOBAa U TE,
YTO MOBTOPSIIOTCS B PeUM JIEKTopa yaiie Bcero. [Ipu 3ToM camMo cokpalleHue JOHKHO OBbITh

I10 BO3MOXXHOCTHU KpPATKHUM.



IInanupyemsie pe3yabTaThbl 00y4eHHs 1Jis1 GOPMUPOBAHUA KOMIIETEHIMH U KPUTEPHH UX OLleHUBAHUS

Jucnunnmza/mMonynb: [IpoToTHIHPOBaHUE MPOMBIILICHHBIX 00BEKTOB
Kon, nanpasnenue nmoarorosku 21.03.01 Hedrerazosoe nemno

HaHpaBHeHHOCTL

[Tpunoxxenue 1

Bypenne He(TSIHBIX U ra30BbIX CKBaXXUH; [IpoeKTUpOBaHME U HKCIITyaTallsi CUCTEM TPAHCIOPTa, XpaHEeHUs ¥ cObITa yriieBo0po10B; CTPOUTENBCTBO M 00CTY)KUBaHHE
CHCTEM TPAHCIOPTa, XPaHEHHUs M COBITa YIIIEBOJOPOIOB; DKCILTyaTallusl U 00CITy)KUBaHUE 00BEKTOB JOOBIYM Ta3a, Fa30KOHEHCATa U TIOI3EMHBIX XPaHWINIL; DKCIITyaTalys
1 00CIyXHBaHHE 00BEKTOB TOOBIYH HEPTH; DKCIUTyaTalns M 00CIy)KHBaHUE TEXHOJOTHIECKHX 00BEKTOB HEPTETa30BOTO IPON3BOICTBRA

Kona n naumenoBanue

KOH 1 HAMMCHOBAHUC
WHIAWKATOpa JOCTUKECHUA

Kon n HanmeHOBaHUE pe3yabTaTa

Kpurepun orieHnBaHMs pe3yabTaTOB 00ydECHUS

KOMIIETEHINH 00y4eHHs 10 TUCIUILTHHE (MOYIIIO)
KOMITCTEHIINT 1-2 3 4 5
He 3naer JeMoHcTpupyer
E€MOHCTPHUPYET E€MOHCTpPHUPYET
OCHOBHBIE 3HaHUe A PHPY A TPHPY!
JIOCTaTOYHBIE HCUEPIIbIBAIOIIUE
3aKOHBI OTJENBHBIX
3HaHUS 3aKOHOB 3HaHUS 3aKOHOB
TeOMETPUUECKOT | 3aKOHOB
3Hath (31): OCHOBHBIE 3aKOHBI TEOMETPUUYECKOT O TEOMETPUUYECKOT0
0 TeOMETPUIECKOTO
TeOMETPHUUIECKOTO (DOPMHUPOBAHUS (bopMupoBaHUs (bopMupoBaHUs
¢dbopmupoBarus | HOpMHUPOBAHUS
MIOCTPOEHHS ¥ B3aHMHOTO MIOCTPOCHHS U MIOCTPOCHHS
. MIOCTPOCHHUS TIOCTPOCHHUS U
nepecedeH st MoJieTIel IIPOCTPaHCTBa B3aUMHOTO B3aUMHOTO
VK-1.C 6 B3aUMHOTO B3aUMHOTO
- LIIOCOOEH IepeceYeHUs IepeceYeHUs
VK-1.1. OcymectBisier IIepECeUCHUs TepeceueHus N N
OCYIIECTBIISTH 9 9 MoJenen Mojenen
. | BpIOOp aKTyampHBIX Mojenen Mojenen HpOCTpaHCTBa HpOCTpaHCTBa
TIOUCK, KPUTHICCKIUN | 5 cepritekux u IPOCTPAHCTBA IPOCTPAHCTBA
aHalIn3 ¥ CHHTE3 3apyOCIKHBIX HCTOYHHUKOB, Ymeer Ymeer
HH(bopMaIlI/II/I, a TaK € IOUCK, c60p u He vmeer HUCIIOJIE30BaTh HMCIIOJIb30BaTh B coBepiienctse
MPUMEHSTh 00paboTKy HHpOPMAIIHH, I/ICH}(/)HB?)OBaTB rpapugeckue rpaduueckue ymeer
CHCTEMHBIH MOIXOJT HEOOXOIUMOH IS rpadueckue METOJIbI METOIBI HCTIOB30BaTh
€IIEHHs TOCTAaBICHHON MO/JICTNPOBAHUS MOJIETHPOBAHUS rpagpuueckue
AUt pCIICHHS P Ymets (Y1): uconb3oBaTh METO/Ibl JIeIHp AACIHD pag
3a7a4u. 00BLEKTOB 00BEKTOB METOIbI
MIOCTaBJICHHBIX 3aJ1a4 rpadudecKkrue MeTO bl MO/JIETTMPOBAHHMS
TIPOCTPAHCTBa, IIPOCTPAHCTBA, MOJIETTMPOBAHHUS
MO/JIETTMPOBAHMS OOBEKTOB 00BEKTOB
pemarts pemarts 00BEKTOB
MIPOCTPAHCTBA, PEIIATh MHXKEHEPHO- | TIPOCTPAHCTBA,
WH)KEHEPHO- WHKEHEPHO- MIPOCTPAHCTBA,
TeOMETPUYIECKHE 3a/1a91 pemarts
TE€OMETPUYECKHE | TeOMETPHUYECKHUE pemarts
WH)KEHEPHO-
3ajauu, JoMycKasl | 3aja4u, AOIMycKas HH)KEHEPHO-
TeOMETPUIECKU
¢ sanaun 3HAYUTENbHBIC HE3HAYNTEIbHBIE TeOMETPHYECKHUE
HETOYHOCTH U HETOYHOCTH U 3a1a9u
MTOTPEITHOCTH MTOTPENIHOCTH




KO,H 1 HAMMCHOBAHUC

Kona n nammeHnoBanue
WHAWKATOpa TOCTIKEHUS

Kox n HanmeHOBaHue pe3yabTara
00y4eHHs 10 TUCIUILTHHE (MOYIIIO)

Kpurepun onieHnBaHus pe3yaIbTaToB 00yYeHUS

KOMIIETEHI[UH
KOMIIETEHIUU 1-2 3 4 5
Bnangeer Xopouio Biraaeer
He Bmageer crocobamu crocobamu
B coBepiienctse
criocobamu n300pakeHus n300paKeHust
N N BIIaJICET CIIocoOaMu
Bnanmets (B1): cmocobamu U300paKeHHS JIIO0BIX MOJEIeH JII00BIX MOZEIIe H305PAKCHIL
n300pakeHus JTFOOBIX MOICTCH JIFO0BIX MPOCTPAHCTBA HA | TPOCTPAHCTBA HA 106 S X MozeITei
MPOCTPAHCTBA Ha IIOCKOCTH U B Mojenei IJIOCKOCTHU U B IJIOCKOCTHU U B
MIPOCTPAHCTBE MIPOCTPAHCTBA MIPOCTPAHCTBE MIPOCTPAHCTBE TpOCTPAHCTBA Ha
pocTp poctp poctp ! poctp ' IUIOCKOCTH U B
Ha IUIOCKOCTH M | JOMYCKaeT JIOTTyCKast
MPOCTPAHCTBE
B IIPOCTPAHCTBE | 3HAYUTEIIbHBIC HE3HAYHUTENILHBIE
OIIINOKH OIINOKHU
€MOHCTPHUPYET E€MOHCTPHUPYET
He 3naer HemoHcTpupyet A pHbYy A pHpYy
JIOCTATOYHEIE HCUEPIBIBAIOIIHE
CIT0COOBI 3HaHHE CIIOCOOO0B
3HAHUA CIIOCOO0B 3HAHUA CIIOCOO0B
MOCTPOCHHUS MOCTPOCHHUS
MOCTPOCHHUS MOCTPOCHHUS
3Hath (32): criocoObI MOCTPOSHUS rpa)u4ecKkoro rpa)u4ecKkoro
rpadugeckoro rpaduyeckoro
rpa)uuecKoro n300pakeHus Ha M300paxKeHHsI M300paKeHHs Ha

VK-2. Cnocoben
OMPENENATh KPyT
3a/1a4y B paMKax
MOCTaBJICHHON 1IeJIN
U BBIOMPATh
ONTHMAJIbHBIE
CITOCOOBI UX
peIIeHHs, NCXOIS U3
JIEHCTBYIOIINX
MPaBOBBIX HOPM,
HMEFOIIUXCSI
PECYpCOB U
OrpaHUYEHUN

VK-2.1. IlpoBoaut ananus
IOCTaBJIEHHON IENU U
dopmynHpyeT
COBOKYITHOCTB
B3aMMOCBSI3aHHBIX 3a/1a4,
KOTOpPBIE HE0OX0AUMO
PEIIUTh IS e€
JIOCTYKEHUS.

IUIOCKOCTH U B TPEXMEPHOM

Ha IMJIOCKOCTU U

IIJIOCKOCTHU U B

n300pakeHHs HA
TUTOCKOCTH U B

H300paKeHus Ha
IUIOCKOCTH U B

MIPOCTPAHCTBE C TIOMOIIBIO B TPEXMEPHOM TPEXMEPHOM
. TPEXMEPHOM TPEXMEPHOM
KOMITBIOTEPHBIX TEXHOJIOTHl NPOCTPAHCTBE C | MPOCTPAHCTBE C
MPOCTPAHCTBE C MPOCTPaHCTBE C
TIOMOIIBIO TIOMOIIBIO
MIOMOIIBIO MIOMOIIBIO
KOMITBIOTEPHBIX | KOMITBIOTEPHBIX
. L KOMITBIOTEPHBIX KOMITBIOTEPHBIX
TEXHOJIOTHH TEXHOJIOTHH . .
TEXHOJIOTHH TEXHOJIOTHH
Ymeer Ymeer
MIPOEKTUPOBATH IIPOEKTUPOBATH
P P . P P . B coBepiieHcTBe
He ymeer 00BEKTHI 00T 0O0BEKTHI TFO00H MeeT
NPOEKTHPOBATh | CIIOXKHOCTH B CJIOKHOCTH B y
MPOEKTUPOBATH

Ymets (Y2): mIpoeKTHPOBATh
00BEKTHI TFO00H CI0KHOCTH B
JBYXMEPHOM H TPEXMEPHOM
NPOCTPAHCTBE C MOMOIIIBIO
KOMIBIOTEPHBIX TEXHOJIOTHIA

00BEKTHI JT1000H
CII0KHOCTH B
JIBYXMEPHOM U
TpEXMEPHOM
MIPOCTPAHCTBE C
TIOMOIIBIO
KOMIIBIOTEPHBIX
TEXHOJIOTHI

JIBYXMEPHOM U
TpEXMEPHOM
MIPOCTPAHCTBE C
ITOMOIIBIO
KOMITBIOTEPHBIX
TEXHOJIOTUH,
JIoIycKas
3HAYHUTEIIHLHEIC
HETOYHOCTH B
MOTPEIIHOCTH

JIBYXMEpPHOM U
TPEXMEPHOM
MIPOCTPAHCTBE C
ITOMOIIIBIO
KOMITBIOTEPHBIX
TEXHOJIOTHH,
JIOIyCKast
HE3HAYMTCIbHEIC
HETOYHOCTH U
MOTPEIIHOCTH

00BEKTHI JIHOOO0H
CIIO)KHOCTH B
JIBYXMEPHOM U
TPEXMEPHOM
MIPOCTPAHCTBE C
TTOMOIIBIO
KOMITBFOTEPHBIX
TEXHOJIOTUI




KO,H 1 HAMMCHOBAHUC
KOMIICTCHIIH

Kona n nammeHnoBanue
WHAWKATOpa TOCTIKEHUS
KOMITETEHIIUN

Kox n HanmeHOBaHue pe3yabTara
00y4eHHs 10 TUCIUILTHHE (MOYIIIO)

Kpurepun onieHnBaHus pe3yaIbTaToB 00yYeHUS

1-2 3 4 5
Bnageer Xopouio Biraaeer
HABBIKAMU HABBIKAMU
He Bnageer B coBepiienctse
BBITIOJTHCHUS BBITTOJTHCHUS
Bnanets (B2): HaBbiKaMu HABBIKAMU BJIajieeT HaBbIKaMU
N ornepanus oreparus
MIOCTPOEHUS U300paKeHN I BBINOJTHEHHS BBITTOJTHCHUS
N obpaTHOTO obpaTHOTO
TEXHUYECKUX M3/eNnii, 0pOPMIICHUS | omepawus onepanus
o WH)KUHUPUHTA WHKAHUPUHTA
yepTexell ¢ HIOMOIIbI0 obpaTHOTO N . obpaTHOTO
. JeTajei MaliH, JIeTajei MallnH,
KOMIBIOTEPHBIX TEXHOJIOTHA WHXKAHUPUHTA WHKAHUPUHTA
. JIOITyCKaeT JIOITyCKast .
JeTayei MaluH JIeTajei MaluH
3HAYUTENNbHBIC HE3HAYNTEIFHBIE

OIINOKH,

OIINOKH.




[punoxenne 2
KAPTA
o0ecre4eHHOCTH TUCHUTIJIMHBI (MOLYJIs) y4eOHOH M y4eOHO-MeTOANYeCKOM JINTepaTypoi

Jucnunnmza/mMonynb: [IpoToTHIHPOBaHHE MPOMBIIIIICHHBIX 00BEKTOB

Kon, nanpasnenue nmoarorosku 21.03.01 Hedrerazosoe nemno

HamnpasneHnHnocth

Bypenue He(TSHBIX U ra30BBIX CKBaXHH; [IpOCKTHPOBAHUE M IKCILTyaTalls CUCTEM TPAHCIIOPTA, XPAaHCHHUS U COBITA YIIIeBOA0POA0B; CTPOUTENHCTBO M 00CITY)KUBAHHUE
CHCTEM TPAHCIIOPTA, XPAHCHUS M COBITA YTIIEBOJIOPOIOB; DKCILTyaTalus U 00CIyKHBaHUE O0BEKTOB JOOBIYM ra3a, ra30KOHACHCATA U MOA3EMHBIX XPAHWIUIIL, DKCILTyaTalus
U 00CIyXMBaHUE OOBEKTOB TOOBIYM HEPTH; DKCIUTyaTalUs U 00CITy)KUBaHUE TEXHOJOTHUECKUX 00BEKTOB HE(DTEra3oBOro Mmpou3BOICTBA

Ne Hazpanwne yueOHOTO, y9eOHO-METOAMYECKOTO H3IaHus, KonuuectBo Kontunrent O0ecreueHHOCTh 0
aJIn4yue
/o aBTOP, U3AATEIBCTBO, BUJ U3JaHUS, IO U3AAHUS 9K3EMILISIPOB B oOyyaromuxcs, oOyuaromuxcs
. 3JIEKTPOHHOTO
BUK UCIIOJIb3YIOIIHX JIUTEPATYPOH, P
BapuanTa B ObC
YKa3aHHYIO % (+)
JTUTEpaTypy

KpaBuenko, E. T

ANMTHBHBIE TEXHOJIOTHH B MAIIMHOCTPOCHHUH : y4eOHOE TTocooue
/ E. T. KpaBuenko, A. C. Bepemaruna, B. 10. Bepeniarus. - Mockaa :
At ITu Ap Menna, 2021. - 139 c. - OBC "IPR BOOKS". - ISBN 978-
5-4497-1012-3 : ~B. 11. - TekcT : HEMOCPEACTBEHHBIH.
Kuura naxonutces B npemuym-sepcun O5C [PR BOOKS.

JIn, Kynsy.

Ocnosel CAITP CAD/CAM/CAE : niep. ¢ auri. / K. JIu. - Mocksa
[m mp.] : Turep, 2004. - 560 c. : uin. ; 24 cM. - bubmmorp.: ¢. 541-550
(166 Ha3B.). - And. ykas.: c. 551. - [lep. u3x. : Principles of
CAD/CAM/CAE systems / K. Lee. - ISBN 5-94723-770-9 (B nep.). -
ISBN 0201380366 (anrm.) : 258.20 p., 175.56 p., 197.48 p. - Tekcr :
HETI0CPEICTBEHHBIH.

Maptun, bema.

YHuBepcanpHbIe MeTOAbI An3aiiHa : 100 3¢ ek THBHBIX pemeHnit
JUIs HanOoJiee CII0KHBIX pobsieM nu3aitna / b. Maprus, b.
XaHUHITOH ; nepeBoz ¢ anriuiickoro E. Kapmanosoii, A. Mopos. -
Mockga [u ap.] : [Turep, 2014. - 208 c. : mi. - ISBN 978-5-906417-
70-1 : 864.00 p. - TekcT : HENOCPEICTBEHHBIMH.




Mamox, B. H.

Beenenne B coBpemennsie CAIIP : xypc nekmuii / B. H. Mamox. -
[b. m.] : MK Ilpecc, 2010. - 192 c. - OBC Jlans. - ISBN 978-5-
94074-551-8 : ~b. 1. - TekcT : HeMOCPEICTBEHHBIH.

Kamenes, C. B.

TexHoNOrnN aJIMTUBHOTO MTPOM3BOACTBA: y4eOHOE OCoOHe IS
CIIO / C. B. Kamenes, K. C. Pomanenko. - Caparos :
Ipodobpazosanue, 2020. - 144 ¢. - 3BC "IPR BOOKS". - ISBN 978-
5-4488-0564-6 : ~b. 1. - TekcT : HeMOCPEICTBCHHBIM.

Ky3bpmuna, TaTbsiHa BacunbeBHa.

I'pamoycTpOHCTBO: OT IPHCBOCHHUS K YCBOCHHUIO MPOCTPAHCTBA :
yueOHoe nocobue / T. B. Kyzemuna, O. K. Bensieckas ; TUY. -
Tromens : OO0 "MexnyHapoasslit uacTuTyT", 2020. - 127 C. -
DnektponHas oudmuoreka TUY. - ISBN 978-5-6040801-7-7 : ~b. 1. -
TekcT : HemocpeICTBEHHBIN. /
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JonosHeHus1 M UI3MEeHEHUSI
K paboueii mporpamMme TUCHUILTHHBI (MOTYJIs1)

Ha 20— 20 yueOHBI TOX

B pabouyto nmporpammy BHOCSATCS CIIEAYIOIINE OOJTHEHNUS (M3MEHEHUS):

I[OHOJ'IHQHI/ISI N U3MCHCHUA BHECC:

(OoaocHOCmY, yUuenoe 36aHue, cCmenens) (noonucw) (U.0. Damunus)

Hononaenus (M3MeHEHUs) B pabovyI0 IporpaMMy paccMOTpPEHBI M 0J00pEHBI Ha 3aceJaHuu
kadepol

(HaumeHnoganue Kaghedpwt)

[Iporokon ot « » 20 1. Ne .

3aBenytrommii kadempoit N.0. ®amunus

COI'/TACOBAHO:
3aBeyIOIIMiA BBIMYCKaIOIIEH Kadeapoi
PykoBonuTens 06pa3oBaTenbHOM MPOrpaMMEI N.0. Gamunus

« » 20 T
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