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1. Ileau u 32724 OCBOEHUS TUCHHILIMHBI/ MOTYJISA

Henp nucuumubel/mMonyns: IloaroroBka KBaln(UIMPOBAHHBIX KaJIpoOB MOCPEACTBOM
(dbopMUPOBaHUS Y 00yUAIONIUXCS YHHBEPCATHHBIX, 00IIenpodeccnoHabHBIX U TPO(ECCHOHATBHBIX
KOMITIETCHIIMK B cooTBeTcTBUM C TpeboBanmsimu PI'OC BO B 007acTM KOMITBIOTEPHOTO
MOJICTTMPOBAHUS W AJJIUTHBHBIX TEXHOJIOTUW, a TakKKe pa3BUTHUsS JIMYHOCTHBIX KAa4eCTB,
MO3BOJIAIOIIMX Peann30BaTh cHOPMHUPOBAHHBIE KOMIIETEHIIUU B TPO(ECCHOHATILHOM e TEIbHOCTH.

3amauyn TUCIUTUIMHEI/MOTYJIS - YMEHUE PUHUMATH PEIICHHS B CIIOKHBIX TTPOU3BOCTBCHHBIX
CHUTYaIUsIX;
- yMCHHE ONTUMU3HUPOBATH U aBTOMATU3UPOBATH MPOIIECCHI MPOCKTUPOBAHUS OOBEKTOB;
- BJAJETh COBPEMCHHBIMHU JJIATUBHBIMU TEXHOJOTUSAMHU U cpeacTBamu 3D nevarn
HEOOXOIUMBIMU TIPH Pa3pabOTKe MPOTOTHIIOB JETaNeH U COOPOUHBIA SIUHMUII;
- BJIAJIETh METOJIAMH T'€OMETPUUECKOT0 MOJIETMPOBaHUS U3/ieauil U Texnonorusmu 3D neuaty;

2. MecTo aucuuIIMHBI/MOAYJIsl B cTpykType OITOII BO

JlucuMIuInHa/MOAYIIb OTHOCUTCS K 3JICKTUBHBIM JIUCIUILUIMHAM 00s13aTelIbHOM yacTu bioka 1

y4e0OHOTrO TIIaHa.
HCO6XOI[I/IMI)IMI/I YCIOBUAMMU AJI1 OCBOCHUA ILI/ICHI/IHHI/IHBI/MOILYJIH SABIIAOTCA:
3HAaTh: 3JIEMEHTHI HHKEHEPHOH rpaduKu, OCHOBBI FT€OMETPHUECKOTI0 MOJICTUPOBAHUS,
IPOrPaMMHBIC CPEJICTBA KOMITBIOTEPHOU TpaduKw;
— METOIUKY (POPMHUPOBAHUS TPEXMEPHBIX MOJIEIICH TUITOBBIX JCTAJICH;
YMeTh: UCTI0JIB30BATH I PELICHMS 3a/1a4 METO/Ibl MHKEHEPHON Tr€OMETPUH, CPEJICTBA
T€OMETPUUECKOTO MOJECIIUPOBAHHS.
Bragers: HaYaIbHBIMU HaBBIKAMH Pa3pabOTKH AJIEKTPOHHBIX MOJICTICH JIeTaleH;
— HaBBIKAMU YTEHUSA KOHCTPYKTOPCKUX, TEXHOJIOTUYECKUX U IPYTUX IEKTPOHHBIX JOKYMEHTOB.

ConepxaHre OUCUUIUTUHBY/MOAYJIS SIBISIETCS JIOTHUECKUM MPOJOKEHUEM COACPKAHUS JUCLUILTIH
HaueprarenbHasi reoMeTpHs 1 KOMIIbIOTepHAs rpaduka.

3. Pe3yabTaThl 00y4eHHUs 10 AUCHMIIIHHE/ MOAYJTIO

[Iponiecc wm3ydyeHUs: AUCHUIUIMHBI/MOIYJS HANpaBleH Ha (QOPMUPOBAHUE CIICTYIOIINX
KOMIIETEHIIUN:
Tabmuma 3.1

KOI[ 1 HAMMCHOBAHUEC

KO,Z[ 1 HAUMCHOBAHUC MHAUKATOpA

KO,I[ 1 HAUMCHOBAHUE PE3yJIbTaTa 06y‘ICHI/I$I

KOMIIETEHIINH noctkeHus komnerennuu (MJIK) 0 JUCIUILTHHE (MOJYITIO)
YK-1. Cnocoben 3namo (31): OCHOBHBIC 3aKOHBI
OCYILECTBIIATE TrE€OMETPHUECKOTO (dhopmMHupoBaHUs

KPUTUYECKUM aHAINU3
MPOOJIEMHBIX CHUTyalnit
Ha OCHOBE CUCTEMHOT'0

VK-1.1.  AramusupyeT  TIpoOIeMHYIO
CUTyaluio (3a7ady) ¥ BBIACTSAET ee
0a3zoBble cocTaBisiOIMe. PaccmarpuBaer

IOCTPOCHUA ©W B3aMMHOTO TIIEPECCUCHUA
MOJIeJIel MPOCTpaHCTBA

Ymems (V1): ucnons3oBate rpadudeckne

H0/IX0/1a, BEIPA0ATHIBATG | pasiIMYHbIE BapUaHTBI peLIeHus] | METO/IbI MO/ICTTUPOBAHHUS 00BEKTOB
CTpATEeruio JeHCTBUN npoOIeMHOM CUTyaln (3amaum), | MPOCTPaHCTEA, pelarhb UHKEHEPHO-
paspabaTbiBaeT AITOPUTMEI UX | TeOMETpHYECKUE 3a1a4H
peanu3anum. Braoems (Bl): criocobamMn W300paskeHUs
moOBIX ~ MoJeNeldl  NpOCTpaHCTBa  Ha
TUIOCKOCTH U B IIPOCTPAHCTBE
VK-2. Cnocoben | YK-2.1.  ®opmynupyer B pamkax | 3wams  (32):  crmocoObl  TOCTpPOEHUS
YIPABISITh MIPOEKTOM Ha | MOCTABJIEHHOMN LETH npoekTa | rpaguyeckoro n3o0pa)keHus Ha IUIOCKOCTH
BCEX JTanax €ro | COBOKYIHOCTh B3aMMOCBS3aHHBIX 33/1a4, | U B TPEXMEPHOM MNPOCTPAHCTBE C MOMOILIBIO
JKM3HEHHOTO IIMKJIA 00ecrevnBaoIInX ee JOCTH)KCHHE. | KOMIBIOTEPHBIX TEXHOJOTHI




KO}_I 1 HAMMCHOBAHUC
KOMIICTCHIIMHN

Kox u HauMeHOBaHUE WHAUKATOpA
noctkeHuns komnerenuu (MJ1K)

Kox n HanMeHOBaHUE pe3yibTaTa 00ydeHUs
10 TUCIUTUIAHE (MOTYITIO)

Omnpenenser

OXNaaCMBbIC
pemeHns BBIACICHHBIX 3a1a4.

PE3YNbTATHI

Yumemv (V2): mupoexktupoBaThb OOBEKTHI
000  CIOKHOCTH B OBYXMEPHOM U
TPEXMEPHOM IPOCTPAHCTBE C IOMOILBIO
KOMIBIOTEPHBIX TEXHOJIOTHI

Bradems (B2): HaBBIKAMH TIOCTPOCHUS
M300pKCHUA ~ TEXHHYCCKUX  H3JENNH,
opopMIICHHS  YepPTeXEH ¢  IOMOIIBIO
KOMITBIOTEPHBIX TEXHOJIOTHH

YK-2.2.

u3

IIpoexTupyer
KOHKDETHOM 3aJauu IIPOEKTa,
OINITUMAJIBHBIH CIIOCO0 €€ pelIeHHs, HCX0s
JEACTBYIOIIUX IPAaBOBbIX HOPM H
HMEIOIIUXCSA PECYPCOB U OTpPaHUYECHUN

3uame (33): neWcCTBYIOIIME CTaHIAPTHI,
TIOJIOKEHHUS 110 O(OPMIICHHIO TIPOSKTHOW M
KOHCTPYKTOPCKOH JJOKyMEHTAIUH

pelenue
BbIOUpas

VYmemv  (V3):  BHINOAHATH  YEPTEXKH,
9JICKTPOHHBIC MOJICIU JICTANCH U H3MICIIUI B
COOTBETCTBUH c TpeOOBAHUSIMU
JICHCTBYIOIINX CTAHIAPTOB

Brnagers (B3): HaBblkaMu COCTaBICHUS
KOHCTPYKTOPCKOM JOKYMCHTAIH c
HCTIONIE30BaHUEM MIPUKIIATHOTO
MIPOTPAMMHOTO 00ECTICUCHHS

4. O6beM AUCHUILINHBI/MOIYJIA

OO0muii 00BeM TUCIUTUTHHBI/MOIYJISI COCTABIISAET 3 3aUeTHBIX eauHuIlbl, 108 gacos.

Tabmuma 4.1
AyIuTOpHBIC 3aHATHUSI/KOHTAKTHAsl paboTa,
®opma
dopma Kypc/ Jac. CamocrositenbHast .
POMEKYTOYHOM
00yueHHs ceMecTp IMpaktryeckue | JlaGopaTopHbie paboTa, yac.
Jlexkuun aTTeCTaluu
3aHATHS 3aHATUA
ouHas 2/4 16 0 32 60 3a4eT
3a04Has 3/5 6 0 6 96 3a4eT

5. CTpyKTypa u coep:KaHue JUCHUTLTHHBI/MOLYJIS

5.1. CTtpyKTypa JUCUMITIIMHBI/MOYIISL.

ouHas ¢opma odyuenus (OPO)

Tabmuma 5.1.1

CTpyKTypa AMCUHIUINHBI/MOIYJIS AyAuTOpHbie B
Ne PyKTypa Auct Y 3aHATHS, Yac. CPC, ce Kox IJIK OreHoYHbBIE
ro, on
/ H .
i oMep HaumenoBanue pasgena JI. | Ip. | JIab. ac yac. cpercred
paszena
VK-1.1 366‘”‘”“‘
nTabopar
1 1 3D moaenupoBaHue 8 - 16 30 54 VK-2.1 I({)p 171 P
VK-2.2 °
paboTsI
IIpoToTunupoBanue VK11 3631111/1Ta
2 2 8 | - | 16 | 30 | 54 | wk-21 | TOOPEIOP
VK-2.2 Hon
paboTs!
Kypcogast pabora/mipoext (npu nanuvuu ¢ Y1I) - - - 00 00




3ayeT/sK3aMeH - - - 00 00

Wroro: | 16 - 32 60 108

3aouHasi popma odyuenus (3PO)
Tabmmma 5.1.2

CTpyKTypa TUCITUTUIAHBI/ MO IS AyauTopHbie Bce
Ne PyKTypa Auen Y 3aHATHA, Yac. CPC, o Kox WJIK OlLICHOUHbBIC
/ H . ’
v oMep Haumenosanue pazaena JI. | IHp. | JIab. ac yac. cpeactea
pasnena
VK11 3ammra
1 1 | 3D monemmposanme 3| - | 3 | 48 | 54| w21 ”a6§£;mp
VK-2.2
paboTsl
IMporoTunupoBanue VK11 3armuTa
2 2 3| - | 3| 48 | 54| wko1 | 700PATOP
VK-2.2 o
paboTh
Kypcosas pabora/npoekT (npu Haruuuu ¢ YI1) - - - 00 00
3aueT/3K3aMeH - - - 00 00
Utoro: | 6 - 6 96 108

04HO-3204Hasi popMma o0y4enus (O3DO) ne pearuzyemcs.
5.2. ConepraHue AUCLHUIUINHBI/ MOTYJIS.
5.2.1. CopnepxaHue pa3eioB TUCIUILTHHB/MOTYIS (IUIAKTHIECKHE STUHHIIB).

Paznen 1. «3D mooenruposanuern. COBpeMEHHbBIE TEXHOJIOTUU TPEXMEPHOTO MOEINPOBAHUS
U JaTbHEHIIEro MpOTOTUIMPOBAHUS M3/ENNH. ABTOMATH3alMs KaK MPOIECCOB MPOSKTHPOBAHMS,
TaK M W3TOTOBJCHUS M3JCNUH. DJEKTpOHHAs MoAenb Aetanu. 3D MoIenupoBaHUE THUIOBBIX
neraneid ¢ wucnonb3oBaHue rpaduueckux cucrem Kommac 3D, Solid Works. Tpexmepnoe
MOJIEIUPOBaHME AeTanel CIoKHOU (GOopMBbl. DIIEKTPOHHAsT MOJIENb U3JeNus. DISKTPOHHAs MOJIENb
COOpPOYHOMN €TUHUIIBI.

Paznen 2. «llpomomunuposanue». TepmuHONOTHS © Kiaccupukanus. cropudueckue
NPEINOCHUIKH TIOSBICHUST aIANTUBHBIX TEXHONOTUH. OCHOBHBIE TEXHOJIOTUH H3TOTOBJICHUS
IPOTOTUIIOB. XapakTepucTHKa pblHKa af-TexHomoruwit. MamuHebel U 00OpyaoOBaHuE —AJIs
BHIpAIMBAaHUS MeETAIIMYEeCKNX u3nenuii, rpynmna bed deposition, rpynma direct deposition.
AJIMTUBHBIE TEXHOJOTWU M OblcTpoe mporoTunupoBaHue. OcHOBHbIE TexHONOruu 3D-medat.
TexHOIIOTHH WHTENIEKTYaJIbHOTO MPOSKTHPOBAHKS W MPOTOTUIIMPOBAHKS C UCIONIb30BaHUuEeM 3D-
HNPUHTEPOB.

5.2.2. ConeprkaHue TUCIUTUIMHBI/ MOTYJIS TIO BUJAM y4eOHBIX 3aHSATHH.

JleKIIHOHHBIC 3AHATHUSA




Tabmuma 5.2.1

Howmep pasnena O06neM, gac.
Nen/n ):[I/ICHII)/IﬁJ'II/IHLI O®O | 300 | O3P0 Tema nexuun

CoBpeMEeHHBIC TEXHOJIOTHH TPEXMEPHOTO MOJCIHPOBAHUS U

1 1 2 05 i JATBHEHIIIETO MPOTOTUIIMPOBAHUS U3ACTHIA. ABTOMATH3AIIHS
KaK TIPOIIECCOB TPOCKTUPOBAHMS, TaK K HW3TOTOBJICHUS
U3OEIINH.
OJeKTpOHHAs MOJIENb JeTaTH

2 1 2 0,5 - 3D MopenmpoBaHWE THIIOBBIX AETaleld C HCHOJIH30BAHUE
rpaduuecknx cucrem Kommac 3D, Solid Works

3 1 2 1 - TpexmepHOEe MOIeMPOBaHNE AeTanel CI0KHON (GOPMEIL.

4 1 2 1 ) OJNeKTpOHHAS MOJACTH U3ICIUS
OJeKTpoHHAs MOJIETbh COOPOYHON eTUHUIIBI.
TepmuHOIOTHS U KIIacCH(UKAIIUSL

5 2 2 05 ) I/ICToquecFHe TIPEAIOCHIIKH TTOSBICHUS I THBHBIX
TeXHOJO0THi. OCHOBHBIE TEXHOJIOTHH H3TOTOBJICHHS
MIPOTOTUIIOB.
XapakTepHucTHKa phIHKA af-TeXHOJOTHiA

6 2 2 05 ) Mamunsl 1 o6opyL[OBaHvI/1e s BblpamHBaHI/IIg
MeTaTHIecKux u3aenuii, rpymma bed deposition, rpymma
direct  deposition

7 2 2 l _ A[[[[I/ITI/IBHLIC TEXHOJIOI'U U 6bICTpOC HpOTOTI/IHI/IpOBaHI/Ie.
OcHoBHEIE TexHOJoruu 3D-mevarwu.

8 2 2 1 ) TexXHONIOrMK NHTENIEKTYAIbHOTO IPOCKTUPOBAHUS U
MIPOTOTHUIIHPOBAHU C UCTIONIb30BaHNEeM 3 D-TIpHHTEpOB.

Hroro: 16 6 -

IIpakTH4Yeckue 3aHATHS

[IpakTrdeckue 3aHATHS yU€OHBIM IUIAHOM HE TIPETyCMOTPEHEI

JlabopaTopHbie padoThl

Tabmuna 5.2.2

Ne n/n H;;Zigiiieia 0D 006;?6%2)3 20 HanmenoBanue n1abopaTopHOH paboThI

1 1 4 0.5 i I'eomeTpHUecKHe MPUMHUTHBBI naxera 3D KOMI‘[aC,V Solid
Works. ®opmuposanre 3D mMoeneii THIIOBBIX JeTaeit

2 1 4 05 ) d)opanOB'imMe 3D wmogmene#t geraneil  cO  CIIOXKHOM
reomMeTpuei

3 1 4 1 - 3D mozenupoBanue aetanell cCOOPOUYHON eJMHUIIBI

4 1 4 1 ) COopka wu3aenusi ¢ WUCHOJb30BaHHWEM MOjeNel aeraneit
BXOJSIIMX B COOPOUHYIO ETMHUILY

5 2 2 05 ) Pazpaborars nporotun m3genus cobmonas Tpebosanus 3D
neyaTu
Co371aTh IPOTOTHIT U3/ENHS 110 MPEATI0KEHHOMY 33JaHHIO,

6 2 2 0,5 - n3roToBUTH Ha 3D npuHTEpe BhINONIHAS TpeboBanus 3D
reyaTu

7 2 4 05 i Hcnonb3ys cxeMy W ONMCcaHue U3/emus, pa3padboTaTh
MIPOTOTHII, McIob3ys cpeacrsa 3D neuarn. PI'P
Pa3paboTarh MPOTOTUIT M3AENHS BBIIOJIHSS TpeOOBaHUS

8 2 4 05 ) tpeboBanuii 3D nedatn. [IpoBepka reomeTpun aerany,
OLIEHKa 3PrOHOMHYECKHX Ka4eCTB, IPOBEPKa COOMPaEMOCTH
Y KOMIIOHOBOYHBIX PEUICHHIA.
Co31aHre MHTEPaKTUBHBIX, JETAIN3UPOBAHHBIX

9 2 4 1 - MIPOTOTHIIOB, TOCTYITHBIX BCEM yIaCTHHUKAM ITPOEKTa C
BO3MOXKHOCTBIO OIIEpPAaTHBHO BHOCUTh W3MEHEHHSI
HUroro: 32 6 -




CamocrosiTesqibHasi padoTa CTyJAeHTa

Tabmuna 5.2.3

Ne Howmep paznena O6mweMm, gac. Tena Bux CPC
n/m JUCTIUTUTAHBI 0®0 | 300 | 0300
1 1 8 12 ®opmupoBanue 3D wmopeneit | [Toaroroska K
TUTOBBIX JIeTaNCi nabopaTopHOIi pabore.
®dopmupoBanue 3D mopeneit
Jerajen co CJIOKHOU
N [Toaroroska K
2 1 8 12 - reoMeTpuei
., | mabopaTopHbeIM paboTam
Odopmienne  1abopaToOpHON
paboThI
DopMupoBaHuE Mozener | CamocTosATenbHOE
aeTaner  BXOMSIIUX B | BemmonHenue 3D monernen
3 1 8 12 - cOOpOUHYIO eANHUILY 1 | mpocTeix JleTalnei
CJIO’KHOCTH, pa3paboTka | BXOISIIUX B COOPOUYHYIO
MPOTOTHIIOB CAMHUILY
Co3nath MPOTOTHIBI JIeTaNe
cOOpOYHOI CIUHUIIBI 2
P IMomrotoBka Kk  cOopke
CIIOKHOCTH, U3rOTOBUTH Ha 3D
MPUHTEPE BBITONMHASA | Lo A
4 1 8 12 - p p BrimonHenne wmogeneit ¢
TpeboBanus 3D  mewarm.
. | ucronmp3oBanueM  Ha 3D
CBepka TeoOMETpUM JeTajei,
meJaTn
OIICHKA SPrOHOMHYECKHIX
Ka4yecTB
3D-cbopka m3nenus B cucteme | [IpenBaputensHast cOopka
5 19 8 16 Solid Works wmu Kommnac. | uznenus c
' IIpoBepka coOMpaeMOCTH © | UCIONB30BaHUEM
KOMIIOHOBOYHBIX PEIICHHUH. peanpHBIX JeTanei
Pazpaborath nporotun | IToaroroska K PTP.
6 1,2 10 16 - U3JICTUS CII0XKHOHN (OopMBI Brimonaenne Ha 3D
MIPUHTEPE
Hcnonb3ys cxeMy U OIUCaHUE
7 19 10 16 n3Ienus, pa3pabortaTs | BrimonHenue Ha 3D
! MPOTOTHII, cobmofast | mpUHTEpE
TpeboBanus 3D nevarn.
HUroro: 60 96 -

5.2.3. TlpenogaBanue AMCITUIUIMHBI/MOJYJISE BEAETCS ¢ MPUMEHEHUEM CIEAYIONINX BUOB

00pa30BaTeNbHbIX TEXHOJIOTHUA:

- BU3yalnM3alus ydyeOHOro Marepuaiga B

(JIEKITMOHHBIC 3aHATHSA);

- pa60Ta B MaJIbIX I'pyIimax (HpaKTI/I‘-ICCKI/IC 3aH$ITI/I$I);

- pa300op NpaKTUYECKUX CUTyallMi (IPaKTUUECKUE 3aHSTHS).

KypcoBble paboThl/poeKThl y4eOHBIM JIAHOM HE MPETyCMOTPEHBI.

6. TemaTHKa KypCOBBIX pad0T/IPOEKTOB

7.

KonTposabHbie padoThl

KoHnTponbHble paboThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.

PowerPoint B

ANAJIOrOBOM  PCKUME



8. OuneHka pe3yJIbTATOB OCBOEHUS THCHHILIMHbBI/MOYJIs
8.1. Kpurtepuu OICHMBAaHUS CTENEHU IOJHOTHI M KAayecTBa OCBOCHHUS KOMIICTCHLUH B
COOTBETCTBUH C TUIAHUPYEMBIMH pe3yibTaTaMu 00yueHus npuBeneHs! B [Ipunoxenun 1.
8.2. PeliTuHroBas cucTeMa OLEHUBAaHHMS CTENEHH TIOJMHOTHI W KayecTBa OCBOCHUS
KOMITETEHIMH 00y4aromuxcst 04Hoi (hopMbl 00ydeHHs MpeacTaBieHa B Tabnuue 8. 1.

Tabmuua 8.1
Ne o/m Bupl MeponpusTHii B paMKaxX TEKYLIEro KOHTPOJIS | KonuuectBo 6amios
1 Tekymas arTecTanus
1 3amuTa 1abopaTopHOH paboOTHI 20
NTOTI'O 3a nepByro TEKYyIyI0 aTTECTAIUIO 20
2 Tekylias aTTecTalus
2 3amuta 1abopaTopHOH paboTHI 20
HTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 20
3 TekyIas arTecTaIus
3 3amuTa J1ab0opaTopHON paboOTHI 20
HUTOI'O 3a TpeThIO TEKYIIYIO aTTECTALUIO 20
4 3ager 40
BCEI'O(100

9. YueOHO-MeTOANYECKOE U HH(POPMALIMOHHOE o00ecieyeHne TUCIUIIUHBI/ MOTYJIs
9.1. [Iepeuenp peKOMeHIyeMOU JIUTepaTypsl npezacTasieH B [Ipunoxxenun 2.
9.2. CoBpemenHble TpodeccroHanbHbIE 0a3bl JTaHHBIX W MH(GOPMAIIMOHHBIC CIIPABOYHBIC
CHUCTEMEI.

https://patentscope.wipo.int/search/en/
https://new.fips.ru/iiss/
9.3. JlumeH3noHHOE W CBOOOJHO PACIpPOCTpaHsIEMOEe TporpaMMHOe oOecIiedeHue, B T.4U.

OTEUYECTBEHHOI'O ITPOU3BOJICTBA(NEpeUUCIUMD).
He UCNOIb3Yemcsl

10. MarepuajabHO-TeXHHYECKOE o0ecneyeHne TUCHHIIMHBI/ MOYJIA
[Tomemienust 71 MPOBEIEHUsI BCEX BUAOB PaOOTHI, MPEIYCMOTPEHHBIX YYEOHBIM IJIAHOM,
YKOMILIEKTOBAaHbI HEOOXOIMMBIM 000PYJIOBAaHUEM U TEXHUYECKUMU CPEJCTBAMH O0yUYEHUSI.
Tabmuma 10.1

Ne [epedeHb 060pyOBaHUSI, HEOOXOIUMOTO IS [NepeueHb TEXHUYECKUX CPEJCTB O0YUCHHUS,
/1 OCBOCHUSI AUCUMILTAHBI/MO/TYJIIS HEOOXOAUMBIX JJIsl OCBOCHUSI UCIUILTAHBI/ MO IS
(meMOHCTpaIMOHHOE 000pYIOBaHHE)

KoMIiekT MyabTUMEeTUHHOTO 000pyIOBaHUS: TIPOEKTOP,
1 3D-ckanep 9KpaH, KOMIIbIOTEP, aKkycThueckas cucrema. JlokaipHas
U KOPIIOPaTUBHAS CETh.

Jlabopatopus «Jletanu MarmuaH»

3 ANSYS Mechanical

11. Meroanueckue ykazanusi no opranusauuu CPC
11.1. Meroauueckue ykazaHus 10 MOATOTOBKE K JJAOOPAaTOPHBIM 3aHATHSM.
BaxHoit ¢opmoii camocTosTeNbHOW pabOThl CTyJAEHTa SIBISETCS CUCTEMaTHYecKas |

IJIaHOMEpHas TOATOTOBKa K J'Ia60paTOpHOMy 3aHatuo. Ilocime nekuuu CTYACHT JOJIKCH

MMO3HAKOMHTHCS C TUIAHOM JIa0OPATOPHBIX 3aHATUN M CIUCKOM OO0S3aTEIIBHOW M JOTOJTHUTEIHHON
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JUTEPATYPhl, KOTOPYIO HEOOXOJMMO NMPOYNTATh, M3YYUTh M 3aKOHCIIEKTHPOBAaTh. Pa3zbsicHeHHne 1O
BOIPOCAM HOBOM TEMBI CTYIEHTHl IIOJIY4alOT Yy TNpEnojaBaTeNsi B KOHIE TPEABIIYIIETO
NPAaKTUYECKOTO 3aHITHUS.

[ToaroroBka K 1a00paTOPHOMY 3aHATHIO TPEOYET, MPEKAE BCETO, YTCHUSI PEKOMEHTyEeMBbIX
HCTOYHHKOB U MOHOTrpaduyeckux padbor. BakHBIM 3TarioM B caMOCTOSITENBbHOW paboTe CTyIeHTa
SBIISICTCS TOBTOPEHHE MaTepuasia 1O KOHCHEKTy Jekiuu. OpHa M3 TJIaBHBIX COCTABIISIOLINX
BHEAYAUTOPHOW MOATOTOBKH — paboTra ¢ KHUroi. OHa mpearnonaraeT: BHUMATEIbHOE MPOYTEHHE,
KPUTHUYECKOE OCMBICIIEHUE CO/ICPKaHUs, 000CHOBAaHHE COOCTBEHHOH MO3HMIUH TI0 JHCKYCCHOHHBIM
MOMEHTaM, OCTAHOBKH MHTEPECYIOLINX BOIIPOCOB, KOTOPHIE MOT'YT CTaTh IIPEIMETOM OOCYKICHUS
Ha JIa0OpaTOPHOM 3aHSTHUHU.

B nHagane mabopaTtopHOTo 3aHATHS JODKEH MPUCYTCTBOBATH OPraHW3AIMOHHBIA MOMEHT U
BCTYNHTENbHAs 4YacTh. [IpenogaBaTenb NPOM3HOCHUT KPAaTKYyI BCTYNUTEIBHYIO peub, TIJie
(GOpMyIHPYIOTCSI OCHOBHBIE BOIIPOCHI U IIPOOJIEMBI, CIIOCOOBI X PELICHUS B polecce paboThI.

JIaGopaTopHbie 3aHATHS SBISIOTCS OJHOW M3 BaKHEHINX (HopM OOy4eHUS CTYIECHTOB: OHU
MO3BOJISIIOT CTYJCHTaM 3aKPENUTh, YIITYOUTh M KOHKPETU3MPOBATH 3HAHUSA MO KypCy aireOpbl H
TEOPUHU YHUCEN, MOJrOTOBUTHCS K HAYYHO-HUCCIIEIOBATEILCKON AeATeIbHOCTU. B mporecce paboTs
Ha MPAaKTUYECKUX 3aHATUSX OOYYAIOMIMHCS JOJDKEH COBEPIICHCTBOBATH YMEHHS M HABBIKU
CaMOCTOSITEJIFHOTO aHaIM3a UCTOYHUKOB M HAYYHOW JIMTEPATyphl, YTO HEOOXOAMMO IJIsi HAYyYHO-
HCCJIEIOBATEIbCKOM pabOTHI.

VYcBoeHHBIN MaTeprain HEeOoOXOIMMO HAy4YUThCA MPUMEHATh MPU PELIEHUH MPAKTUYECKUX
3ajad.

11.2. Meroaunueckue yka3zaHus IO OpraHU3alluu CaMOCTOSTEIbHON paboThlI.
CaMmocrosiTenbHast paboTa sBisleTCd OJHOW M3 BaxHEHmMX (opM H3ydeHHUs 000

JUCHUIUIMHBEL. OHA MO3BOJISIET CUCTEMATU3UPOBATh U YIIIyOUTh TEOPETUUYECKUE 3HAHMS, 3aKPEIIUTh
YMEHHUS M HaBBIKM, CHOCOOCTBYET pa3BUTHI0 YMEHMH MOJb30BAaThCA HAy4HOH M yuyeOHoO-
MeToaudeckod smreparypoi. Ilo3HaBarenbHas JEATEIBHOCTH B IIPOLECCE CAMOCTOSITENILHON
paboThl TpeOyET OT CTY/A€HTA BHICOKOT'O YPOBHS aKTUBHOCTH U CAMOOPTraHU30BaHHOCTH.

B yueGHOM mpoliecce BBIAECNAIOT JBa BUAA CaMOCTOSITENbHOM pabOThl: ayAMTOpHAs W
BHEAYIUTOPHASI.

AyIuTOpHAas caMOCTOsATENbHAs padoTa M0 AUCHUILIMHE BBIMTOIHAETCS Ha yU4EOHBIX 3aHATHAX
M10J1 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IPENoaBaTelis U M0 €ro 3aJaHulo.

BueaynutopHas camocrosiTelibHas paboTa CTYIEHTOB MpeJCTaBisieT co0oil jormyeckoe
IOPOJIOJDKEHUE AayIUTOPHBIX 3aHATHHA. 3aTpaTbl BpPEeMEHHM Ha BBIIOJHEHHE OTOW paboThI
periaMeHTHpyoTCss pabounuM yuyeOHbIM IIaHOM. PexxuM pa®oThl BIOMpaeT cam o0ydaromuiics B

3aBHCUMOCTH OT CBOUX CIIOCOOHOCTEH U KOHKPETHBIX YCIIOBUH.



CamocrosarenbHass paboTa MOXET OCYIIECTBIATbCA HWHAMBUAYAJIBHO WIM TIpyHIamMu
CTYZCHTOB B 3aBHCHMOCTH OT L€JIM, 00bEMa, KOHKPETHOH TEMaTHKH CaMOCTOATEIbHOI paboThl,
YPOBHSI CJIO’)KHOCTH, YPOBHSI YMEHHU CTYICHTOB.

CamocrosrenbHas paboTa BKIIOYAaeT B ceOd pabOTy C KOHCHEKTOM JIEKIHUH, H3ydyeHHe U
KOHCIIEKTUPOBAaHUE PEKOMEHyeMO JIUTEPATYPBHI, IIOATOTOBKA MyJIbTUMEANA-
COOOILICHNI/OKIIAI0B, IOATOTOBKA pedepara, TECTUPOBAHHUE, PEIICHUE 337ad U YIPAKHEHUN I10
o0pa3ily, pelieHre BapHATUBHBIX 3a/1a4, BBIMOJIHEHHE YEepTEeKeH, cXxeM, pacdeToB (rpaduvecKux
paboT), peleHre CUTYyallMOHHbIX (MPO(ecCHOHAIBHBIX) 3ajad, MOATOTOBKA K JIEJIOBBIM HUIpaM,
IPOEKTUPOBAHUE U MOJCIUPOBAHME pa3HbIX BUAOB U KOMIIOHEHTOB HPOQeCcCHOHATBHON
JeSITeTbHOCTH, HAYYHO-HCCIIEJOBATENBCKYIO paboTy U JIp.

KoHTponb pe3ynbTaToB BHEAyJTUTOPHOW CaMOCTOSITENbHOM pPAOOTHI CTYAEHTOB MOKET
OCYILECTBIIATHCSL B Ipejeiax BPEMEHHU, OTBEIEHHOIO Ha o0s3aTebHble y4yeOHbIE 3aHATHUS I10
JUCLUIUIMHE M BHEAYAUTOPHYIO CaMOCTOSATENIbHYIO pabOTy CTYAEHTOB MO JAUCLUILIMHE, MOXET
POXO/UTH B MUCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (opme.

PaboTa Ha JEKIUHM — 3TO CIOXKHBIA MPOLECC, KOTOPBIH BKIIIOYAET B ceOs TaKue HIIEMEHTHI
KaK CIylUIaHHWe, OCMBICIEHHE H, COOCTBEHHO, KOHCHEKTHpoBaHue. J[is Toro, 4roObl JIeKIUs
BBINIOJIHWIA CBOE€ HA3HAYCHHE, BAXXHO IOAIOTOBUTHCS K HEM M €€ 3alMCH elle A0 IpUxona
npenojaBaress B ayJUTOPHIO, IOCKOJIbKY B IEPBbIE MUHYTHI JIEKIIMU OOBSBIIAETCS TeMa JIEKIUH,
dopMynupyercsi ee OCHOBHas 1Lienb. be3 3Toro nanpHeliliee BOCHPUATHE JIEKLIIUHM CTAaHOBUTCS
CJIOHBIM. Ba)KHO Hay4UTHCS CIIyIIATh MIPENOAABaTENs] BO BPEMsI JIEKLIUU. 31IECh HE CIEAYET IMyTaTh
TaKMe TOHATUS KakK ciblllaTh M ciaymarb. CiaylmiaHue JIEKIUM COCTOMT U3 HECKOJBKHX JTaloB,
HauMHasg OT CJbIIAHUS (NEpPBBIA IIar B MPOLECCE OCMBICICHHOIO CIyIIaHWs) M 3aKaHYMBas
OLICHKOW CKa3aHHOTO.

UYroObl mpouecc ciaymaHus cTan Oosnee >PQPEKTUBHBIM, HYKHO pa3ieisaTh KauecTBO
OOIIEHUs ¢ JEKTOPOM, HAYUYUThCS MOJIEP)KUBATh HEMPEPbIBHOE BHUMAaHKE K BbIcTymnatouiemy. Jis
ONTUMU3ALMHU MPOLECCa CITyLIIAaHUs CIEAYeT:

1. Hay4uTBCSA BBIACIATH OCHOBHBIC NOJIOKEHUSA. Henb3s NMOHATH M 3allOMHHUTH BCE, YTO
TOBOPUT BBICTYMAIONIMMA, OJJHAKO MOXKHO BBIJIETUTh OCHOBHBIE MOMEHTHI. {11 3TOro HEOOX0IUMO
oOpamath BHUMaHUE Ha BBOJHBIE CJIOBA, CIOBOCOYETaHMs, (pasbl, KOTOPbIE MCIOJIb3YIOTCS, KaK
MIPaBUIIO, JUISI IEPEX0/a K HOBBIM IOJIOKEHHSIM, BbIBOJIaM U 00OOIICHUSIM;

2. BO BpeMs JIEKIIMM OCYLIECTBIISATH MOSTAaNHBIA aHaiu3 U 0000IleHue, YCIBIIIAaHHOTIO.
Heo06xoauMo NOCTOSHHO aHAJIM3UPOBAaTh M 0000INATh MOJOXKEHHS, DPACKpPbIBa€Mbleé B peud
ropopsuiero. Crapasch NpeAcTaBUTh MaTephall 00OOIIEHHO, MBI TOTOBUM HAJeKHYIO 0azy s

SKOHOMHOM, CBEPHYTOM €ro 3amucu. JlemaTe 3TO Jydile BCEro mo 3TarnaM, OPUEHTHPYSCh Ha



MOMEHT JIOTUYECKOTO 3aBEPIICHHUS OJHOT0 Bompoca (ToIBOIpoca, Te3uca W T.[.) M Iepexoja K
Apyromy;

3. FOTOBHOCTH CJYIIATh BBICTYIUICHHUE JIEKTOPA /10 KOHIIA.

Crnyuranue sBJISETCS JUIIbL OJHUM M3 JJIEMEHTOB XOPOIIETO YCBOCHUS JICKIIMOHHOTO
Marepuania.

[ToTok wHpOpPMAIIK, KOTOPBIH COOOIIAETCS BO BpeMsl JICKIIMH HEOOXOAUMO (DUKCHPOBATh,
3aMKUCHIBATh — HAYYUTHCS BECTH KOHCIICKT JIEKIIHUHU, T/ie (hopMynupoBaiich Obl Hanbosiee BaKHBIC
MOMEHTBI, OCHOBHBIC ITOJIOKEHHUS, H3JIaraeMbie JIeKTopoM. J[Is BeaeHHS KOHCIEKTa JIEKIIMH
CJIeIyeT HUCIIOIb30BaTh TeTpaab. BeneHrne KOHCIeKTa Ha JTMCTOYKAaX HE PEKOMEHIYETCS, TOCKOIbKY
OHH HE TaK YAOOHBI B HMCIMOJL30BAHUU M YacTO Tepstorcs. [Ipyu ohopMIeHNUN KOHCIIEKTA JICKIIUU
HEOOXOIMMO OCTaBJSATH IMOJS, TJ€ CTYIEHT MOXET 3alucarb CBOM COOCTBEHHBIC MBICIIH,
BO3ZHHMKAIOIIIHNE MapaJlJIeIbHO C MBICISIMH, BBICKQ3aHHBIMU JICKTOPOM, a TaKXe BOIPOCHI, KOTOPBIC
MOTYT BO3HHUKHYTbH B IIPOLIECCE CIYIIAHUSA, YTOOBI MOTYYUTh HA HUX OTBETHI IPH CAMOCTOSI TEIHHON
npopaboTKe MaTepuayia JIeKIHH, TpPU HW3YYEHUH PEKOMEHJOBAHHOM JIUTEpaTyphl WU
HEIOCPEICTBEHHO Y MPETOaBaTeNsl B KOHIIE JIEKIIHH.

CocTaBnisi KOHCIIEKT JIEKIIUU, CIEAYeT OCTaBISATh 3HAYUTENBHBIM WHTEpBAl MEXKIY
CTPOYKaMH. OTO CBSI3aHO C TEM, 4YTO HHOTJAa BO3HHMKAeT HEOOXOJAUMOCTh BIIMCATh B
MEePBOHAYAJIBHBIA TEKCT JIEKIMUM OJHY WM HECKOJbKO CTPOUYEK, HMEIOIIUX MPUHIMIHAIHHOE
3HAYCHHE W TIOYEPHHYTHIX W3 JPYIHMX HUCTOUYHHUKOB. PaccTrosiHne Mexay CTpoKamMu HEO0OXOIMMO
TakKe s TOMYEPKUBAHMS CIOB WU IENBIX TPYII CJIOB (Takoe MOJAYEPKHUBAHUE BBI3HIBACTCS
HEOOXOJUMOCThIO TPUBJIEYhL BHUMaHUE K JAaHHOMY MECTy B TEKCT€ MPU MOBTOPHOM YTECHUH).
OOBIYHO MOTYEPKUBAIOT OIPEIEICHMS, BHIBO/IBI.

['maBHBIM OT/IIMUMEM KOHCIIEKTAa JIEKIIMM OT TEKCTa SIBIISETCA CBEpThIBaHUE Tekcta. [lpm
BEJICHUU KOHCIEKTa YyJaJsIOTCS OTIEIbHBIE CIIOBA WJIM YacTH TEKCTa, KOTOPHIE HE BBIPAXKAIOT
3HAUYUMYI0 MH(POPMAIUIO, a pa3BepHYThIE 00OPOTHI PEUr 3aMEHSIOT 0oJiee JIAKOHUYHBIMU WIIH K€
CHHOHUMHUYHBIMH CJIOBOCOUYETAHUSIMH. [Ipr KOHCTIEKTUPOBAHWU OCHOBHYIO MH(OPMAIUIO CIIEAyeT
3aMUCHIBaTh TOJAPOOHO, a JTOMOJIHUTENbHBIE M BCIIOMOTATEIbHBIE CBEICHUS, MPUMEPHI — OYCHB
KpaTko. OCOOEHHO Ba)KHbIE MOMEHTHI JICKIIH, Ha KOTOPBIE CIeNyeT o0paTuTh 0coboe BHUMaHUE
JEKTOp, Kak IMpaBUJIO, YUTAET B 3aMEUICHHOM TEMII€, YTO IIO3BOJISIET CHENaTh HX 3aIlUCh
nociIoBHOW. Takke BaKHO TOJHOCThIO 0€3 BCSIKWX HM3MEHEHHWHW BHOCHUTH B TETpajab CXEMBHI,
TaOIUITBI, YEPTESKU U T.I., €CITU OHHU TPEIIONAraloTcsl B JIGKIUU. JJig TOTO, 9TOOBI COBMECTUTH
MEXaHMYECKYI0 3alHiCh C TIOYTH JOCIOBHBIM (DUKCHpOBaHWEM HanOoliee BaXKHBIX IOJOKCHHIH,
MO>XHO HCIIOJb30BaTh CHUCTEMBl YCIIOBHBIX COKpallleHuid. B mepByro oudepens cokpamaroTcs
JUTMHHBIE CJIOBA M T€, YTO MOBTOPSIFOTCS B PEYH JIEKTOpa vaie Bcero. [Ipu 3ToM camo cokpaiieHue

JOJIXKHO OBITB 110 BO3MOX>KHOCTH KpaTKuM.
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HanpasneHHocTs MapKienaepekoe 1eso

Kon u Kon u Kon u HanmeHoBaHHe
Kpurepuu olieHnBaHus pe3yIbTaTOB 00y4YESHUS
HalMEHOBaHUE HaVMEHOBaHHUE pe3ynbTata 00y4eHus 1o
KOMTICTEHIIUH NJK JIMCIUTIIHHE (MOIYITIO) 1-2 3 4 5
He 3Haer ocCHOBHBIE eMOHCTpUpyeT 3HaHue | JleMOHCTpHupyeT E€MOHCTPUPYET
3name (31): OCHOBHBIE A pPHpy A PHpYy A PPy
SAKOHEL 3aKOHBI OTZIEIBHBIX 3aKOHOB | JIOCTaTOYHBIC 3HaHHs | UCYEPIBIBAIOLINE 3HAHUS
T€OMETPHUIECKOTO r€OMETPHYECKOTO 3aKOHOB 3aKOHOB
T€OMETPHUIECKOTO
(bopMUpOBaHU (bopMupoBaHUL ¢dbopMupoBaHus reOMETPHYECKOTO TeOMETPUIECKOTO
HO(IZ)T Oré s 4 | mocTpoeHus U | TIOCTPOCHUS u | hopMHupoBaHUSI (hopmupoBaHUs
p B3aUMHOTO B3aUMHOTO TEpPECeUeHHs | IOCTPOCHUS U | TIOCTPOCHUSA u
YK-1.1. B3aMMHOTO I€pECEUEHHUs . o
o nepecedeHsl MOAeNeH | MoJeNel IpoCTpaHCTBa B3aUMHOTO IIEPECEUCHHS | B3aMMHOTO IIEPECEUCHUS
AnHanmsupyer MoJIeJIel TIPOCTPAHCTBA . .
YK-1. Criocoben 6 IIPOCTPAHCTBA MOJEJIEN IPOCTPAHCTBA MOJEJIEN IPOCTPaHCTBA
pOOJIEMHYIO
OCYULIECTBIISATh CET aumoy(3a;[aq ) He ymeer | Ymeer HCIOJIb30BaTh | YMeeT HCIO0JIb30BaTh | B coBepliieHCTBE yMmeer
KPUTHYECKHUI Y Y UCIIOJIb30BaTh rpadguyeckue  MeTonsl | rpadUueckue  METOABI | UCIIOJIb30BaTh
U BBCTACT ee | Ymems (Vi):
aHaM3 rpaguyeckue MeTOoJbl | MOJEIUPOBaHUS MO/JICTTMPOBAHHUS rpaguyeckue  METOJBI
6a3oBbIe HCTIONB30BaTh
poOIEeMHBIX MOJICTIMPOBAHUS 00BEKTOB MPOCTPAHCTBA, | OOBEKTOB MPOCTPAHCTBA, | MOJEITHUPOBAHMS
N COCTaBIISOIIIHE. rpaduueckue  METOMIbI
CUTyallii Ha 00BEKTOB pewiath MH)KEHEPHO- | peuiaTh WH)KEHEPHO- | 0OBEKTOB MPOCTPAHCTBA,
Paccmarpusaer MOJEIUPOBAHUS
OCHOBE NPOCTPAHCTBA, pelIaTh | FEOMETPUYECKHE 3a]jaul, | TEOMETPUUYECKUE 3a/1auH, | peuath WH)KEHEPHO-
pasinyHbIe 00BEKTOB TPOCTPAHCTBA,
CHCTEMHOTO WH)KEHEPHO- JIONyCKasl 3HAYUTENbHbBIE | JOITyCcKas TeOMETPUYECKHE 3a/1a91
BapUaHThl PEIICHHS | PeraTh WH>KEHEPHO-
oaxoxa, . reOMEeTPUYECKHE HETOYHOCTH W | HEe3HAYHUTEIbHbIE
npoOIIeMHOM reOMEeTPHYECKHE 3a/1auu
BBIPa0aTHIBATH 3a7a4n MOTPENTHOCTH HETOYHOCTH "
curyanuu (3agadu),
CTpaTeruio MIOTPENTHOCTH
N N pa3pabartbiBaeT
JeicTBUN P — x He Bnazeer criocobamu | Bnaneer cniocobamu | Xopomo Biazeer | B COBEpIIEHCTBE
O — Braoemow (B1): | u3o0pakeHUsT JOOBIX | M300pasKeHUS JMOOBIX | crocobamu BIIAZICET criocobamu
' criocobamu MoOJIeJIeld TPOCTPAaHCTBA | MOJEJICH MPOCTpAaHCTBA | M300paKEHMsT  JIIOOBIX | M300paskeHWst  JIIOOBIX
HN300paskeHIS MOOBIX | HA IUTOCKOCTH W B | HA IUIOCKOCTHM W B | MOJENEH IPOCTpaHCTBA | MOJENIeHl TPOCTpaHCTBA

MOJIelel IpocTpaHCTBa
Ha IUIOCKOCTHK H B
MIPOCTPAHCTBE

MIPOCTPAHCTBE

MIPOCTPAHCTBE,
JIOTTyCKaeT
3HAYUTEIbHbIC OIIHNOKH

Ha INIOCKOCTH ¥ B
MIPOCTPAHCTBE, AOITyCKas
HE3HAYNTEILHBIE
OILINOKH

Ha TIUIOCKOCTH H B
MIPOCTPAHCTBE




Konun Konan Kona n naumeHoBanue
Kpurtepun oneHMBaHUS pe3yNbTaTOB O0OYICHHUS
HaMMEHOBaHUE HaMMEHOBaHUE pe3ynbpTaTa 00y4eHus 110
KOMIICTCHIIMU NIK JMCHUIUIAHE (MOJTYJIIO) 1-2 3 4 5
3uame  (32): cmocoGer He 3maer cmoco6sl | JlemoHcTpupyeT 3HaHHE | JleMOHCTpHPYET HemoncTpupyet
HOCTDOCHIS ’ TIOCTPOCHHUS Ccroco0OB  MOCTPOCHUSI | TOCTATOYHBIC 3HaHUS | UCUEPMBIBAIOIINE 3HAHUS
. (blzmecxoro rpa)u4ecKoro rpaduuecKoro Croco0OB  MOCTPOCHUSI | CITOCOOOB — MOCTPOCHUS
23)06 AKCHILL a U300paKeHus Ha | U300pakeHUs Ha | rpaduyeckoro rpa)uIecKkoro
p IUIOCKOCTH i B | IUIOCKOCTH U B | M300pakeHUs Ha | U300pakeHUs Ha
IUTOCKOCTH u B
TpEXMEpPHOM TPEXMEPHOM ITIOCKOCTH U B | INTIOCKOCTH " B
TPEXMEPHOM
MIPOCTPAHCTBE C | mMpOCTpaHCTBE c | TpexMepHOM TpeXMEpHOM
MIPOCTPAHCTBE c
TOMOIIIBIO TIOMOIIIBIO ITIOMOILIBIO MIPOCTPAHCTBE ¢ | mpocTpaHCTBE c
VK-2.1. COMIIEIOTEDHBIX KOMITBIOTEPHBIX KOMITBIOTEPHBIX ITIOMOILIBIO TIOMOIIIBIO
dopmynupyet B TeXHonorI/III;I TEXHOJIOTHI TEXHOJIOTHH KOMITBIOTEPHBIX KOMIIBIOTEPHBIX
pamkax TEXHOJIOTHH TEXHOJOTUH
IIOCTaBJIEHHON He yMeeT | YMeeT TpOEKTHpOBaTh | YMeeT TPOEKTHpOBaTh | B coBepmieHCTBE ymeeT
LN nmpoekTa |y, (V2): MIPOEKTHPOBATH 00BEKTBI 1100011 | 0OBEKTHI M000H | MPOEKTUPOBATh OOBEKTHI
COBOKYITHOCTh " | 0OBEKTEI JII000# | CIOXKHOCTHU B | CIIOKHOCTHU B | 1000  CIIO)KHOCTH B
MIPOSKTHPOBATh OOBEKTHI
B3aMMOCBSI3aHHBIX . CII0KHOCTH B | ABYXMEPHOM U | IByXMEPHOM U | IByXMEpPHOM u
3a7a4 moboH  cnoxHoCTH B JIByXMEPHOM U | TPEXMEPHOM TPEXMEPHOM TpPEXMEPHOM
o6ecn’eqHBa10umx JIByXMCPHOM " ZXMepHOM HPOCT EHCTBe (¢ HPOCT EHCTBe ¢ npoc 5 CTBE C
TPAHCTB
YK-2. Cnocoben TPEXMEPHOM P p poctp poctp poctp
ee JIOCTIDKEHUE. MIPOCTPAHCTBE C | MOMOIIBIO IIOMOIIIBIO ITOMOILBIO
YIPaBJIATH MIPOCTPAHCTBE c
Onpenensier ITOMOIIBIO KOMITBIOTEPHBIX KOMITBIOTEPHBIX KOMITBIOTEPHBIX
MIPOEKTOM Ha IIOMOIIIBIO . - .
0XKHJIa€MbIE KOMIBIOTEPHBIX TEXHOJIOTHH, JOMyCKas | TEXHOJIOTHH, JOMyCKas | TeXHOJOTHH
BCEX JTallax ero KOMITBIOTEPHBIX o
pe3yabTaTHI . TEXHOJIOTUI 3HAYUTEILHBIE HE3HAYMUTEILHEIE
JKH3HEHHOTO TEXHOJIOTHHA
. pemeHus HETOYHOCTH A | HETOYHOCTH u
BBIJIEJIEHHBIX 3a/1a4. MOTPENIHOCTH MOTPENTHOCTH
Braoemo (B2): | He Bnageer HaBblkamu | Bianeer HaBbIKaMU | XOpOILIO Biaajgeer | B COBEPILEHCTBE
HaBBIKAMH  ITOCTPOCHHS | BEHITIOJIHCHUS OIEPAIlMs | BBITONHCHHS OIEpalus | HABBIKAMHU BBITIOJHCHHS | BIaJICeT HaBLIKAMHU
H300paskeHMI o0OpaTHOTO o0OpatHOTO onepauus 00paTHOTO | BEIMIOJIHEHUS  OIEpaIus
TeXHUYECKUX  W3JCNHH, | MHKUHUPUHTA JIeTaleld | MIDKUHUPHUHTA JIeTaleld | MEKUHUPUHTA  JIeTaeld | oOpaTHOTO
o(hOpMIICHHS YePTEKEH C | MaIIuH MallIiH, JIOTIyCKaeT | MalluH, JIOTIyCKasi | MEDKHHUPHUHTA  JIeTajlen
IIOMOIIIBIO 3HAYNUTENbHBIE OIIHOKH, HE3HAYNTEILHBIE MaIlliH
KOMITHIOTEPHBIX OIINOKH.
TEXHOJIOT U
YK-2.2. Snams (33): He 3HaeT | JlemoHCTpUpYeT JemoHCcTpHpyeT HdemoHCcTpHpyeT
IIpoexTupyet feifcTByiome " | meiicTByroue HEJAOCTaTOYHBIE 3HAHMSA | JOCTATOYHBIE 3HaHMA | UCUEPIBIBAIOLIUE 3HAHUS
elIeHue CTaHJapThI €HCTBYIOIINX E€HCTBYIOIINX CHCTBYIOIIUX
p . CTaHAAPTHI, TOJOXKEHUS JlapTel, A yrom N A yrom . A Y .
KOHKPETHOH 3aa4u o O(OpMICHHIO TOJIOKEHHUS [0 | CTaHJIAPTOB, MNOJOKEHUH | CTAHIAPTOB, MOJOXKEHUH | CTAHIAPTOB, MOJOKEHUH
MPOCKTa, BBIOUpAs HDOCKTHOI P " o opMIICHHIO 1o oOpMIICHHIO | TIO odopMIICHHIO | TTO 0o opMIICHHIO
ONTHUMAaILHBII P . MIPOEKTHON U | MPOEKTHOMN U | MPOEKTHO U | MPOEKTHOMN u
KOHCTPYKTOPCKOMU . " Ny .
cI10co0 ee TOKYMOHTALIHI KOHCTPYKTOPCKOM KOHCTPYKTOPCKOMH KOHCTPYKTOPCKOM KOHCTPYKTOPCKOM
pENICHUs, HCXOJS Y JIOKYMEHTaIU! JIOKyMEHTAINH JIOKyMEHTAINH JIOKYMEHTaIU!
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Kpurepun orieHnBaHMs pe3yabTaTOB 00yIECHUS

JMCHUIUIAHE (MOJTYJIIO) 1-2 3 4 5
He ymeer BeimonHATh | Beimonuser — yeprexu, | Beimonnser — yeprexwu, | Brimonnser
Ymemo (V3): BBIOMHATE | YEPTEIKH, FNEKTPOHHBIC | SJICKTPOHHBIC MOJIETIH | DJIEKTPOHHBIE MOJIENTU | BBICOKOTOUHBIE YEPTEXKH,
YepTeXKH, OJJIEKTPOHHBIE | MOIEIM  JeTajeil W | JeTanedl W uW3Ieiauil B | AeTalmedl W u3Jenuil B | DIEKTPOHHBIE MOJIEIIN
MOJEIH  JeTayeit " | U3ACaui B | COOTBETCTBUU C | COOTBETCTBHH C | merale W U3ACIUNA B
HU3JCIUNA B COOTBETCTBUU | COOTBETCTBUU ¢ | TpeboBaHUSIMU TpeOOBaHUSIMHU COOTBETCTBHU C
¢ TpeOOBaHUSAMHE | TPeOOBAHUSIMHU JIEHCTBYIOIINX JIEHCTBYIOIINX TpeOOBaHUSIMH
JENCTBYIOINX JIEACTBYIOIIUX CTaH/AapTOB, JIOMYCKaeT | CTaHAapTOB, JOMYCKaeT | JEHCTBYIOIIUX
CTaHJapTOB CTaHIApPTOB 3HAYUTEJIbHBIE OIIMOKN HE3HAYMUTEILHEIE CTaHIApTOB
OIINOKHU
Briazets (B3): He Bmaneer naBbikamu | CocTaBiIsIeT CocraBiser B COBEPLLEHCTBE
" | cocTraBieHH KOHCTPYKTOPCKYIO KOHCTPYKTOPCKYIO BIIAJIEET HaBBIKaMU
HABBIKAMH  COCTABICHUA | 1 crpyKTOPCKOi JIOKYMEHTAIHIO C | JOKyMEHTAIHIO ¢ | cocraBieHus
KOHCTPYKTOPCKO# PYKTOP M M .
TOKYMOHTALIHI o | AOKymeHTaumH C | MCIOJIB30BaHUEM HCIIOJIE30BAHUEM KOHCTPYKTOPCKO#
Y HCIOJIB30BaHUEM MIPUKIIATHOTO MIPUKIIATHOTO JIOKyMEHTalu1 C
HCIOJIB30BaHUEM
PHKTAHOTO TIPUKJIATHOTO MIPOrPaMMHOTO MIPOrPaMMHOTO HCIIOJBb30BaHUEM
npor AMMHOLO MIPOTPAMMHOTO obecrieueHusi, JOMyckaeT | obecrnedeHus, JOMyCKaeT | MPHUKIaJHOTO
porp obecrieueHus 3HAYUTEJbHBIE OIIMOKU HE3HAYMTEIbHEIC MPOrPaMMHOTO
obecrieyeHus
OLINOKU obecreueHus




KAPTA

o0ecre4eHHOCTH TUCHUTIJIMHBI (MOYJIs) y4eOHOI U y1eOHO-MeTOIUYECKOH JTuTepaTypoii

JucuuruimHa/Moaynb: [IpoToTunpoBanye MpOMBIIUIEHHBIX 00ObEKTOB

Kon, cneruansnocts 21.05.04 'opHoe A€o
Hanpasnennocts Mapkiiieiiepckoe J1es1o

IIpunoxenune 2

Ne HasBanue yueGHOT0, y4eOHO-METOANYECKOTO H3JaHus, Konmuecto KoHTHHTEeHT ObecnieueHHOCTh Hamane
n/n aBTOp, U3ATENBCTBO, BU]] U3JJaHUS, TOJ1 U3IaHHs 9K3EMIUIAPOB | OOyYaroUIUXCs, o0ydaromuxcs
B BUK UCIOJb3YIOLINX JIUTEPATypoil, PJICKTPOIHOTO
yKasanHyIo % BapuaHTa B
OBC (+/-)
JIUTEPATYpy
1 Kpasuenko, E. . AnqauTUBHBIC TEXHOIOTHH B MAIIMHOCTPOSHHH : yueOHOoe ocobue / E. T'.
Kpasuenko, A. C. Bepemaruna, B. 1O. Bepemarun. - Mocksa : Aii [Iu Ap Meaua, 2021. - 139 c. - 5P 30 100 +
OBC "IPR BOOKS". - ISBN 978-5-4497-1012-3 : ~b. 1. - TekcT : HermocpeICTBCHHBIH.
Kuura Haxoaurces B npemuyM-Bepcun 9bC IPR BOOKS.
2 JIn, KyaBy. OcnoBsl CAIIP CAD/CAM/CAE : niep. ¢ anria. / K. JIn. - Mocksa [u ap.] : [Tutep,
2004. - 560 c. : nn. ; 24 cm. - bubnwmorp.: ¢. 541-550 (166 Ha3B.). - And. ykas.: ¢. 551. - Tlep. u3. : 5p 30 100 +
Principles of CAD/CAM/CAE systems / K. Lee. - ISBN 5-94723-770-9 (8 nep.). - ISBN 0201380366
(anrn.) : 258.20 p., 175.56 p., 197.48 p. - Tekct : HEMOCPEICTBEHHBIMN.
3 Mauox, B. H.  Beenenue B coBpemennbie CAIIP : xypc nekimii / B. H. Maiox. - [B. m.] : JIMK 5P 30 100 +
ITpecc, 2010. - 192 c. - OBC Jlanb. - ISBN 978-5-94074-551-8 : ~b. 11. - Tekcr : Henmocpe CTBEHHBIN.
4 Kamenes, C. B. TexHoOrud ajiui THBHOTO TIPOU3BOICTBA: yueOHOe mocobue mist CITIO / C. B.
Kamenes, K. C. Pomanenko. - Capatos : [Ipodobpazosanue, 2020. - 144 c. - O5C "IPR BOOKS". - QP 30 100 +
ISBN 978-5-4488-0564-6 : ~b. 11. - TeKCT : HEMOCPEACTBEHHBIN.
5 Ky3emuna, TatesHa BacuneeBHa.  ['pafoycTpoHCTBO: OT IPUCBOEHUS K YCBOSHHUIO MIPOCTPAHCTBA :
yueoHoe nmocobue / T. B. Ky3emuna, O. K. bensisckast ; TUY. - Tromens : OO0 "MexayHapoHbIi 5p 30 100 +

unctutyt", 2020. - 127 c. - Dnekrponnas obubnuorexa TUY. - JSBN 978-5-6040801-7-7 : ~b. 1. -

Tekcr : HeHOCpeILCTBCHHLIﬁ.
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