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1. Ilenu m 3aga4M OCBOEHM S JUCUMILIMHBI

Lens mucnmrumasbl: [ToaroToBka KBaIuGUIUPOBAHHBIX KaPOB MOCPEACTBOM (POPMHUPOBAHHUS
y 00y4arommxcs yHHBEPCANBHEIX, 00MENpo(eCcCHOHABHBIX U IPO(YECCHOHANBHBIX KOMIETEHUHH B
coorBeTcTBuH ¢ TpeboBammsamu PI'OC BO B 001acTé KOMIIBIOTEPHOTO MOJEIMPOBAHHUS H
aIUTUBHBEIX TEXHOJIOTHM, a TaKXKe Pa3BUTUs JIMYHOCTHBIX KAauyecTB, MO3BOJISIOLUMX PEalH30BaAThL
copMUpOBaHHEIC KOMIIETEHIIMU B IPO(ECCHOHATLHOM NEATENBHOCTH.

3agaud JUCHUILTAHBY/MOIYJIS - YMEHHE IPUHUMATh PELUEHHS B CII0KHBIX MPOU3BOACTBEHHBIX
CUTYaIUsIX;

- yMEHHE ONTUMH3UPOBATH U aBTOMATU3UPOBATh IIPOLIECCHI IPOEKTUPOBAHMS 0OBEKTOB;

- BJIaJIETH COBPEMEHHBIMHU aIJUTUBHBIMI TEXHOJIOTUSIMH U cpeacTBaMu 3D neuaTtu
HEOOXOMUMBIMU IIPH Pa3pabOTKe MPOTOTUIIOB AeTaled U COOPOYHBIH €AMHHLL;

- BIafeTb METOJaMH T€OMETPHYECKOr0 MOJENHMPOBAHUSA HM3AENUM U TexHonorusmu 3D
neyary.

2. Mecro aucuummHbl/Moayas B crpykrype OIIOII BO

JIMCUMITIMEA OTHOCUTCS K JIEKTHBHBIM TUCUHUILTHHAM 0053aTeIbHOM YacTH yueOHOro IiaHa.

HeobxoauMBIMu YCTIOBUASMHY IJIS1 OCBOSHUS JUCLUILIMHBI SBIISIFOTCS:

3HATh: DIIEMEHTHI HHXEHEPHOH rpaKy, OCHOBB! F€OMETPHUYECKOr0 MOAETIMPOBAHHS,
IIpOrpaMMHBIE CPEACTBa KOMIBIOTEPHOM rpaduky;

— MeToauKY (OPMHUPOBAHUS TPEXMEPHBIX MOJEJIEH TUIIOBBIX JeTaseH;

VMeTh: UCIOIB30BATh /IS PELICHHUS 3a]a4 METO/1bl MH)KEHEPHOH reOMETPUH, CpeCTBa
TeOMETPUYECKOTO MOAETUPOBAHHUS.

BrnaneTs: HaYaIbHBIMH HABBIKAMH Pa3paOOTKH 3JIEKTPOHHBIX MOJEIEH AeTasnen;

— HABBIKAMMY YTEHHSI KOHCTPYKTOPCKHX, TEXHONIOTMUECKUX U APYTUX MEKTPOHHbIX
JOKYMEHTOB.

Conepikanvie TUCUUIUIMHBI SBIIETCS JIOTMYECKMM MPOJOKEHUEM COAEPIKAHMS AUCLHMILIMH
HaueprarensHas reoMeTpus X KOMIBIOTEpHAs Trpauka U CIYXKHT OCHOBOHW Ul OCBOEHHMS
JUCHUIUIAH  TEXHOJOTMH WMHUTALMOHHOTO MOJENUPOBAaHUS, TEXHONOTHYECKHEe TPOLECCh U
pa3MepHBIN aHATN3 B aIIUTUBHOM IIPOU3BOJICTBE.

3. Pe3syabTaThl 00yYeHHs 10 JUCUMNIUHE/MOAYJTIO

ITporecc u3yvIeHus AUCIUILIMHE] HAaIlpaBJieH Ha GOPMUPOBAHUE CIIEAYIOUMX KOMIIETEHLIMA:
Tabnuua 3.1

Kon u HauMeHOBaHuE
KOMIIETEHLIAU

Ko v HaumMeHOBaHUE MHAMKATOpA
Jpoctxkerus komnereHunu (MIK)

Kopa 1 HauMeHoBaHMWe pe3ynbraTa
00yUeHHSs N0 AUCLMINIMHE (MOAYIIHO)

VK-1. Cniocoben
OCYILECTBIATh NOMUCK,
KPUTHUYECKUM aHAIU3

Y CUHTE3
nHpOpMaLHH,
NPUMEHATh
CUCTEMHBIH MOAXO0/
IUISL peLICHUs
IIOCTABJICHHBIX 3a7a4

VK-1.1 Ocyiuectenser BbI6Op
AKTYabHbIX POCCHHCKHX H
3apyOesKHBIX HCTOYHUKOB, & TaK JKe
noucK, c6op U 00paboTKy
uH(pOopMaLUK, HEOOXOAUMOH 115
peLIeHH s IOCTaBICHHOM 3a/1auu.

3HaTb: 31 OCHOBHbIE 3aKOHbI
reoOMEeTPHUUECKOro hopmupoBaHus
MOCTPOEHHUSI W B3aMMHOTO MNEPECcEeHeHUs
MozeJiel NpocTpaHCcTBa

Vmets: Y1 ucnonb3zosare rpagduueckue
METOAbl  MOIEIMPOBaHHU  OOBEKTOB
MPOCTPAHCTBA,  pelaTb  HMHKEHEPHO-
reoMeTpHYECKHe 3a1auu

Bnanets: Bl cnocoGamu wn3o0paxeHus
Ao0bIX  Mozened  MpocTpaHCTBa  Ha
MJIOCKOCTH W B MPOCTPAHCTBE

VK-2. Criocoben
OMpenensTh Kpyr
3a7a4 B paMKax
MOCTaBJICHHOM LIeNIY 1
BBIOMPATH

VK-2.1 IlpoBogut aHanus
NIOCTaBJIGHHOM Leau U GopMynupyeT
COBOKYIMHOCTb B3aMMOCBA3aHHBIX
3a1a4, KOTOpble HE00X0AMMO PELUMTh
JUTSL €€ JOCTHIKEHMSI.

3uath: 32 crnocobbl  MOCTPOEHHMA
rpauueckoro n300paxkeHUs Ha
MJIOCKOCTH n B TPEXMEPHOM
NPOCTPAHCTBE c MOMOLLUbLIO
KOMIBIOTEPHbIX TEXHOJIOTHH




Kozx 1 HaumeHOBaHKE

Kon v HanmMeHOBaHHE HHAMKATOpa

Koa 1 HauMeHOBaHHWe pesyibTaTa

KOMITETeHIIUH noctrxenns komnerenunu (MJIK) 00y4eHHs MO AUCUMILIHHE (MOAYJIIO)
ONTUMAJIbHbIE YmeTh: Y2 MpoeKTUPOBaTb OOBEKTHI
CHOCOOBI UX PELIeHHUS, 000N CNOXKHOCTH B JBYXMEPHOM W
UCXOIS U3 TPEXMEPHOM MPOCTPAHCTBE C NOMOLUbBIO
NEeUCTBYHOLLMX KOMMbIOTEPHbIX TEXHOJIOIHH

MIPaBOBBIX HOPM,
HUMEIOLIUXCS PECYPCOB
Y OTpaHHYEHHH

Bnapers: B2 HaBblkamMu NOCTPOEHHMS
M300paXKEHHUH  TEXHMUECKMX  W3IENHH,
oopmieHHs HepTeKEH C  MOMOLUBIO

KOMIIbKOTEPHbIX TEXHOJIOrUH

3Hatb: 33

JeHCcTBYIOUIME CTaHAapTbl,
MOJOXKEHHS MO O(POPMIECHHIO MPOEKTHOM
1 KOHCTPYKTOPCKOM JOKYMEHTaLMH

YMerb: Y3 BBINOJHATL  UEPTEXKH,
VK-2.2 Beibupaet onTuManbHbliA 9NEeKTPOHHbIE MOAEM NeTaNeH U u3aenuni
cnocol peleHus 3aaad, UCXoas 13 B COOTBETCTBUM ¢  TpeboBaHHUAMMU

HUMEIOLIMXCS PECYpPCOB U OrpaHUUeHHH

JEHCTBYIOLLMX CTAHAAPTOB

Bnaners:
KOHCTPYKTOPCKOH
UCIONb30BaHHEM

NpOrpaMmMHoOro obecrneyeHus

B3

HaBblKaMHK COCTaBJICHMUA
AOKYMEHTaLHWH L%

NPHUKJIAAHOTO

4. O0beM JUCUMILIMHBI/MOAYJIA

O6muit 06beM OUCIUIUIMHEI COCTABIISIET 3 3aYeTHBIX eIUHULbI, 108 yacos.

Tabnuua 4.1

AyIUTOpHBIE 3aHATHS/KOHTaKTHAs paboTa, Dobma
dopma Kypc/ yac. CamocrosTenbHas . OMe)KpTO‘-IHOFl
oby4eHus | cemecTp [MpaxTuyeckue | JlabopaTopHble pabota, uac. P Y
Jlexuun aTTecTaumm
3aHSTUs 3aHSATHSI
OYHas 2/4 16 - 32 60 3ayer
3aouHas 2/4 6 - 10 92 3ayer
5. CTpykKrypa 4 coaep;kaHue JUCUHILIMHBI/MONY /ISt
5.1. CTpyKTypa DUCHUILIAHBI/MOIYJIA.
ouHasi popma ody4uenus: (ODO)
Tabauua 5.1.1
AynuTopHble
J:;') Crpyrrypa, MG HHEL Mo 3aHATHsl, Hac. CPC, | Bcero Kon OueHouHbl
ol Honep HaumeHnoanue pasaena JI. | Mp. | Jlab. Hac. | nac. WK € cpenctea
paznena
VK-1.1 3awura
1 1 3D mopenuposaHue 8 - 16 30 54 YK-2.1 na6:§;"rop
YK-2.2
paboThbl
VK1 ] 3awmTa
2 2 [TpoToTUnupoBanue 8 - 16 30 54 YK-2.1 na6:§;mp
YK-2.2
paboTbl
VK-1.1 | Bonpocsl
3 3auer = = = S - VK-2.1 K 3a4eTy
YK-2.2
Wroro: | 16 - 32 60 108

3ao4ynas popma odydenus (3PO0)




Tabnuua 5.1.2

Ne CTpyKTypa AUCLIUIIIIMHBI/ MO Y IEOpHALE
o 3aHATHS, Yac. CPC,| Bcero Kon OueHouHb!
v Howep HaumeHoBanue pasaena JI. | Tlp. | Jlab6. Hac. | Hac. MK ¢ cpeacrea
paznena
yK-1. | S
1 1 3D mopenupoBaHue 3 - 3 44 52 YK-2.1 ﬂa60p§1'0p
VK-2.2 Hon
paboTsl
VK-1.1 3aumTa
2 2 [TpoToTHnupoBanue 3 - 5 44 52 YK-2.1 ﬂa6op§Top
VK-2.2 HOH
paboThl
YK-1.1 Bonpocsl
3 | 3auer - - - 4 4 YK-2.1 K 3a4eTy
YK-2.2
Hroro: | 6 - 10 92 108

04Ho0-32049Hast popma obyuenus (0O3PO)
He peanmuzyercs.

5.2. Coneprxamyie TUCIUIITAHBY/MOTLY .

5.2.1. Cozmeprkanue pas/ieNoB AUCHUILTHHB/MOMY NS (AMAAKTHIECKUE EUHULIBL).

Paznen 1. «3D moodenuposaruey. COBpEMEHHBIE TEXHOJIOIUU TPEXMEPHOIO MOJCIUPOBAHHUS U
JaIbHEHIIEro MPOTOTHIHPOBAHUS U3AETUN. ABTOMATU3ALKMS KaK POLECCOB MPOEKTHPOBAHHs, TakK H
H3TOTOBJICHUS HM3IeNMi. DJIEKTPOHHAs MOAENb AeTand. 3D MOAEeNMpOBAaHME TUIOBBIX JETANCH ¢
ucronb3oBanue rpaduueckux cucreM Kommac 3D, Solid Works. TpexmepHoe mozennpoBaHue
JeTayell CIOXHOH (OPMBEL DJNEKTPOHHAS MOZENb M3IENMs. ONEKTPOHHAA MOJIENb COOPOUHOM
€ IUHUIIBL.

Pasnen 2. «lIpomomunuposanue». Tepmunonorus u knaccuuxauus. Mceropuueckne
IIPEANOCEUIKA [OSIBICHUS aIIUTUBHBIX TEXHOJNOTHH. OCHOBHBIC TEXHOJOrMH H3rOTOBIEHMUS
IIPOTOTHIIOB. XapaKTePHCTHKA PhIHKa af-TexHonorui. Mammuel 1 000pyA0BaHHE U BbIPALLIMBAHHS
MeTaUTHIecKux u3jenuil, rpymma bed deposition, rpynma direct deposition. ALJUTHBHbIC
TeXHOJIOTHM M ObICTpoe mpoToTHnupoBanne. OcHOBHBIE TexHojoruu 3D-neuatn. TexHosoruu
HHTEIUIEKTYaIBHOTO IIPOEKTHPOBAHHUS U IPOTOTUIIMPOBAHHS C HCTIONB30BAHWEM 3D-MPHHTEPOB.

5.2.2. Comeprkanue TUCHUILUTMHBY/MOIYIIS 10 BUAAM YUEOHBIX 3aHATHH.

JlekunoaHbIe 3aHATHA
Tabauua 5.2.1

Ne Howmep paznena O6bem, vac. Tema nexiun

/1 JMCUMITIHHEI OdO | 300 | O3P0O
CoBpemeHHble TEXHOJIOTHH TPEXMEPHOTO
MOZENUPOBAHHS 7 JanbHEHLLEro

1 1 2 0,5 - MPOTOTUMMPOBAHKUA  U3AEAUH.  ABTOMATH3ALMS
KaKk  MpOLEeCCOB  MPOEKTUPOBAHHA, Tak U
M3rOTOBJICHUS W3AEIHH.
OnekTpoHHas MOAeb AeTalln

) 1 5 0.5 i 3D MoJenupoBaHWE THUMOBLIX  JeTajen ¢
UCIIONb30BaHHe rpaduueckux cucrtem Komnac
3D, Solid Works




3 1 2 1 TpexMepHOe MOIENMPOBAHWE AETANEN CJI0XKHOM
¢hopMmbl.

SHGKTpOHHaﬂ MOAECJIb U3OEJTHA

4 1 2 1 - 5
DneKTpoHHas Mozenb COOPOYHON €AMHHLIbL.
TepMUHONOTKS W KilacCUpHUKaLMs

5 ) 5 0.5 i Hctopuyeckue NpeanochbUIKM1 MOsIBACHMS
a[IMTUBHBIX TEXHOOrHH. OcHoBHbIE

TEXHOJIO'MH HU3IrOTOBJICHHWS NPOTOTHIIOB.

XapakTepucTHka pbiHKa af-TexHonorui

6 2 5 0.5 MauwuHbl 1 0bopyaoBaHWe Ans BbIPALUMBAHHS
MeTalIMYecKuX usaenui, rpynna bed deposition,

rpynna direct deposition

ANIHTUBHbBIE TEXHOJIOTHH " ObicTpoe
7 2 2 1 - nporotunuposaHue. OCHOBHblE TexHonoruu 3D-

NeyaTH.

TexHonoruu MHTEJIEKTYallbHOro
8 2 2 1 - NPOEKTUPOBAHWUA W MPOTOTHIUPOBAHHA  C

ucnosib3oBaHneM 3D-npuHTEPOB.

Hroro: 16 6 -

IIpaxkTU4yeckue 3aHATHA
[TpakTryeckue 3aHATUS YIEOHBIM MJIAHOM HE MpPELyCMOTPEHbI

JlaGopaTopHbIe padoThI
Tabnuua 5.2.2

Howmep paznena Obmbewm, uac.

Ne n/n TIUCLUITIMHBI OPO | 300 | O3PO

HaumeHosaHue nabopaTopHoi padoTsl

[eomerpuueckue  npuMMTHMBBL  naketa 3D
1 1 4 1 - Komnac, Solid Works. ®opmuposanne 3D
MoOJIeJIel TUMOBbIX JeTaneH

®opmuposanue 3D mopened peraned  co

2 1 4 1 - 9 o
CJIOKHO# reomeTpHeit

3 1 i 1 i 3D  mopenupoBaHue  aeTaned  cOOpouHOM
©IMHHLIbI

4 1 4 5 - Cbopka wu3aeaus ¢ WCMONb30BaHMEM MOAEEH
JeTased BXOAALMX B COOPOUHYIO eAHHHMLLY

5 5 5 1 i PaspaGorare nporoTMn M3menusa cobmroaas

TpeboBanus 3D neuartu

Co3narb MpOTOTUN M3AEHs MO NPEATOKEHHOMY
6 2 2 1 - 3a]aHuo, W3roToBuTb Ha 3D npuuTepe
BbINOJHss Tpebosanus 3D neuatw

Wcnonb3ys CcXeMy W OMUCAHWE  M3LENu4,
7 2 4 1 - paspaboTaTb NPOTOTHI, MUCMONb3ys cpeacTsa 3D
neuvaru. PI'P

PaspaboTare MpOTOTMN  W3JEAMS  BbIMONHASA
TpeboBanus Tpebosanuii 3D neuaru. [posepka
8 2 4 1 - reOMeTpUM [JeTalld, OLEHKa JPrOHOMHYECKHX
KauecTB, NpoBepKa cobupaemMocTy “
KOMIOHOBOYHbIX PELIEHHH.

Co3naHue WMHTEPaKTHBHBIX, AETAlM3MPOBAHHbBIX
NPOTOTMIOB, AOCTYMHbIX BCEM YYaCTHHKAM
MPOEKTa C BO3ZMOXKHOCTBIO OMEPATUBHO BHOCHTH
M3MEHEHMUsI

Hroro: 32 10 -




CamocrosiTeNbHAsA paﬁoTa CTyageHTa

Tabnuua 5.2.4

No Homep O6mBeM, yac.
- paszena Tema Bun CPC
muciumuasr | OPO | 300 | 0300
1 1 8 1 ®dopmupoBaHHUe 3D | [loaroroska K
Mozesel TUMOBLIX fetaned | nabopaTopHoH padore.
dopmupoBaHue 3D
mMoneen Jaeranen co
o o [loaroroeka K
2 1 8 11 - CJI0XKHOM reoMeTpHei
nabopaTopHbiM paboTam
Odopmnenue
nabopaTopHoil paboTsbl
®opmupoBanue  mozenei | CamocToATENbHOE
Jeraned  BXOASLIMX B | BoinoaHeHue 3D monenen
3 1 8 12 - cOOpOYHYIO  emuHHuLy 1 | mpoCThIX neTanen
CIIOKHOCTH, paspaboTka | BXOAAWMX B cOOPOUHYIO
NPOTOTUIIOB efMHULY
Cozpars MPOTOTHIbI
neranei cOOpOUHOH =
[loaroropka Kk  cbopke
eAMHULBl 2 CJOXHOCTH,
u3nenus
M3rotoBUThH Ha 3D npuHTEpe .
4 1 8 12 - BbinonHeHne mopened ¢
BBIMONHASL TpedoBaHus 3D 5
ucnosibzoBaHuem  Ha 3D
nevyatd. CBepka reoMeTpuu
o nevaru
JeTaneu, OLIeHKa
9PrOHOMHUYECKHUX Ka4yecTB
3D-c6opka  usmenus B | [lpeaBapurenbHas cOopka
cucreme Solid Works wnu | uzaenus C
5 1,2 8 15 - Komnac. [TpoBepka | MCNOABL3OBAHHEM
cobHpaeMoCTH M | peanbHbIX AeTaneh
KOMTMOHOBOUHbIX PELIEHHH.
PazpaboraTts npororun | [loaroroeka K PI"P.
6 1,2 10 15 - W3ENHs CI0MKHON POpMBI Boinonnenwe Ha 3D
TIpUHTEpE
Hcnonb3ys cXemy 7
OMnucaHue u3nenus
> | Boinonnenwe  Ha 3D
7 1,2 10 12 - paspaborarb NpOTOTHI,
NpUHTEpE
cobmonas Tpebosanus 3D
nevyaru.
8 3auet - 4 - [TonroroBka K 3a4eTy
HUroro: 60 92 -

5.2.3. TlpemonaBanue IUCLUILUIMHBI/MOLYNSA BEJETCA C TMPUMEHEHHEM CIIEYIOLMX BHIOB
00pa30BaTENbHBIX TEXHOIOIH:
- BE3yanusanus yueGHOro mMarepuaia B PowerPoint B 1uanorosom pexume (JeKLHOHHbIE

3aHATHS);

- paboTa B MaIBIX rPyNIax (IPaKTUYECKHUE 3AHATHS);
- pa3bop MPaKTUYECKHUX CUTYaUHH (IPaKTHIECKUE 3aHSITUS).

Kypcossle paGOTBI/IIPOEKTH YUEOHBIM IIJIAHOM HE MPEIYCMOTPEHBIL.

6. TemaTHKA KYpPCOBBIX Pa0OT/IIPOEKTOB

7. KoHTpoanHbIe PabOThI

7.1 MeToqu4ecKye yKa3aHus U1 BBIIOJHEHUS KOHTPOIBHBIX PaboT.



TpymoeMKOCTh KOHTPOIBHOH paboThl — 4 yaca.

7.2 TemaTtuka KOHTPOJIBHBIX paboT.

- COBpPEMEHHBIE  TEXHOJOTHMM  TPEXMEPHOTO  MOMENUPOBAaHMsS M JallbHEHIIEro
IPOTOTHUIIMPOBAHUS U3IETIHH;

- 3D MozenupoBaHye TUIIOBBIX AeTajlell ¢ UCcIoIb30BaHue rpapuyeckux cucrem Komnac 3D.
Solid Works;

- TpeXMEepHOE MOJEIHPOBAHUE A€Tajlel CI0KHON (POPMBI.

8. Ouemca pPe3yanLbTaToB 0CBOCHHSN ,ElHCl.ll/ll'l.)’ll/lel/MOﬂ,yJ'lﬂ

8.1. Kpurepuu OLEHMBAHWS CTEIEHH IIONHOTBI M KAa4yeCTBA OCBOEHHMs KOMIETEHLUMH B
COOTBETCTBHH C IIAHUPYEMBIME pPe3yJIbTaTaMy 00yueHus npuseneHsl B [Ipunoxenuu 1.

8.2. PeiiTuHroBas cCpcTeMa OLICHMBAHUS CTEIECHU IIONHOTHI M Ka4yeCTBAa OCBOEHMs
KOMIIETEHIMH 00yYArOIIUXCS 0YHOM (HOpMBI 00ydIeHH s IpeAcTaBiaeHa B Tadauue 8. 1.

Tabnuua 8.1
Ne n/n | Buibl MeponpUsTHH B paMKax TeKYLUEro KOHTPOs | Konuuectso 6annon
1 Tekyuias arrecTauus
1  |3awmra 1abopaTopHOil paboThl 20
HUTOTI'O 3a nepByo TEKYILLYIO aTTECTaLMIO 20
2 TeKyuias arTecTauus
2 |3ammra 1abopaTopHOH paboThI 20
WTOI'O 3a BTOpPYIO TEKYLLYIO aTTECTALMIO 20
3 Texyllas aTTecTauus
3 |3awumra 1abopaTopHOi paboThl 20
UTOT'O 3a TpeTblo TEKYLLYIO aTTECTALMIO 20
4 |3ayer 40
BCEI'O 100

8.3. PeliTuHrosas cucTeMa OLICHUBAHUS CTENIEHH [TOJHOTHI ¥ Ka4eCTBA OCBOEHHUS
KOMIIETEHIMH 00yYaroImuXxcst 3209HOM (popMbI 00ydeHust TpeacTaBaeHa B Tabauue 8.2.
Tabnuua 8.2

Ne i/ Bupl MEpOIIPUATHH B paMKaX TEKYLLEr0 KOHTPOJIsl Konuuecrso 6annos
1  |3ammra naboparopHoii paboTel 20
2 |3amwra 1abopaTopHOH paboThI 20
3 |3amura nabopaTopHOil paboTsl 20
4 |3auer 40
BCET'O 100

9. Y4eOHO-MeTOAHYECKOE H MH(POPMANHOHHOE 00ecnedeHHe AU CUMIIIHHbI/MOAY IS

9.1. Ilepeyens peKOMEHIyEMOM IUTEpaTy bl NpeacTasieH B [Ipunoxennu 2.
9.2. Cospemenuble IpodeccHoHanbHBIE 0a3bl HaHHBIX M MH(POPMALMOHHBIE CIPABOYHbBIC
CHUCTEMBL.

1. 35C 000 «M3pmarenscrso JIAHDB» https://e.Janbook.com

2. 9BC BOOK.RU https://www.book.ru/

3. O6pasoBarenbHas miarpopma «FOpaiTy urait.ru

4. Hayunas snextponnas 6ubmuorexa ELIBRARY.RU http://www.elibrary.ru

5. Ipesunentckas 6ubmuorexa www.prlib.ru

6. DIeKTPOHHEI KaTanor/dnekrponnas 6ubmuorexa TUY http://webirbis.tsogu.ru/

7. Dnexrponno-6ubmmorTeunas cucreMa [PRbooks ¢ OOO Komnanus «A# Ilu Ap Meana»
http://www.iprbookshop.ru/.




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

9.3. JINIEH3MOHHOE M CBOOOJHO pPACIpPOCTPaHSEMOE INPOrpaMMHOE OOecHeyeHHe, B T.4.
OTEYECTBEHHOI'0 IIPOU3BOICTBA!

- Microsoft Windows;

- Microsoft Office Professional Plus;

- Zoom;

- ANSYS Academic Multiphysics Campus Solution.

10. MaTepHaabHO-TeXHHYECKOE o0ecnedeHre QU CUUIIHHbLI/ MOy 15

Ilomemmenust s NpOBEOCHUSA BCEX BUIOB pa6OTbI, OpeayCMOTPEHHBIX y'-l€6HbIM [1JIaHOM,
YKOMIIJICKTOBAHBI HEOOXOTUMBIM O60py,£[OBaHI/I€M U TEXHUYECCKUMHU CPeACTBaMU O6y‘—I€HI/lH.

Tabnuua 10.1
Ne | Tlepeuens 060pynoOBaHuUs, HEOOXOAUMOTO IJIst [lepeyeHb TEXHHUECKMX CPEACTB 00yHEHHS,
n/n OCBOEHHSI TUCLIUTITMHBI/ MOZYJIs HEOOXOAMMBIX AJ1s1 OCBOCHHS AUCLMITHHBI/MOAY

(neMOHCTpaLHOHHOE 000PYA0BaAHHE)

VuebHast ayauTopusi A NPOBEAEHWA  3AHATHH
JIEKUMOHHOrO THUMa; FPYMMOBBIX W MHAWBUAYANbHbIX
KOHCYJIbTaLMH; TEKYyLLero KOHTPOJIs “
MPOMEXYTOUHOM  aTTecTauru:  MOHOGAOK  (Kiu
KOMIbIOTEP B KOMIIEKTE; MPOEKTOP; aKyCTHHECKas
cuctema (KOJOHKH) (MpU HaNMUYKMK); UHTEPAKTHBHAS
nocka (Mnum MyabTumeauiHas aocka). JlokanbHas
KOpPTMOpaTUBHAs CETb.

MoHOGOK (MM KOMIBEOTEp B KOMIUIEKTE (HE
MeHee 15 10T.); TPOEKTOP; aKyCTH4ecKas
2 | cuctema  (KOJNOHKH) (mpu HaJIM4KK);
WHTEPaKTUBHAS A0CKa (WM MyJbTUMeLUHHAs
nocka). JIokanbHas U KOpIOpaTHBHAS CETh.

VueGHas ayaumTopus U8 MpPOBELEHHMA 3aHATHH
CEMMHApPCKOro  Tuna  (1abopaTopHbIE  3aHATHS):
rpynnoBbIX W WHAMBMAYAJIbHbIX  KOHCYJbTaLMHL
TEKyLIEero KOHTPOJIsl U NPOMEXYTOHUHOH aTTecTaumm

VyeGuas MeGenb: CTONBI, CTYJbsi, AOCKa | YueOHas ayAWTOpWs And MNPOBEAEHWS  3aHATHH

3 | aypuropHai. Penykropsl — 15 wr. Kommiekr | ceMMHapckoro Tvna  (1abopaTopHble  3aHATHsA);
yuebHO-Haraaaplx —nocoOuit: IlmakaTel ¥ | IPYNMOBBIX W MHAMBMAYAIbHbIX ~ KOHCY/bTALMK;
crerapl — 28 wr., 3D-ckanep TEKYLIEro KOHTPOJIsl M MPOMEKYTOYHOH aTTeCTaumH

[TomeweHne s CaMOCTOATENLHOW  paboThbl
00yuaroLMXCsl ¢ BO3MOXKHOCTBLIO MOAKIOUEHHS K
ceti «HMHrtepHer» W obecniedeHuem jocTyna B
3JEKTPOHHYIO  MH(POPMALMOHHO-00pa30BaTENbHYO
cpeny: YuebHas mebenb: YuebHble CTOMbI, CTY/Ibs,

nocka ayautopHas. KoMmrbrorep B KOMIIEKTe — 5 LT,

[Tomewienue Aasi XpaHeHHUs W NPOPHUAAKTHHECKOrO
5 - obenyxkuBanus  yueGHoro obopynoanusa: CTosbl.
CTYJbsl, WKagbl, CTENIAK

11. Meroauueckue ykasanus no oprannsauuu CPC

11.1. MeTogu4ecKye yKa3aHus 0 MOATOTOBKE K JIAO0OPAaTOPHBIM 3aHSTHSIM.

Baxgoli (opMoO#l caMOCTOATENbHOM paboThl CTyIEHTa SBJIAETCS CHCTEMATHUECKas M
ITaHOMEpHas IIOArOTOBKa K J1a0OpaTOpHOMY 3aHAThio. [locne JeKUMH CTYAEGHT JOJIKEH
IO3HAKOMHTHCS ¢ IUTAHOM JaOOPATOPHBIX 3AHSATHHM M CIHCKOM O0S3aTe/bHOM M JOMONHUTE/IbHOHU
JIUTEPaTyphl, KOTOPYIO HEOOXOIMMO IIPOYHMTaTh, M3YUHTh M 3aKOHCIEKTMPOBATh. PasbicHeHue no
BOIPOCaM HOBOM TEMBI CTYIEHTHl IOJyYaroT Yy TMperoJaBaTels B KOHLE MNPEAbLIYLIErO
IPaKTHYECKOTO 3aHATH.



[TonroroBka K 1ab0paTOPHOMY 3aHATHIO TPeOYET, MpeXIe BCEro, YTEHUS PEKOMEHIYEMbIX
JICTOYHUKOB M MOHOrpapudyeckux paboT. BaxKHBIM 3TalmoM B CaMOCTOATENBHOM paboTe CTyAeHTa
SBIETCS IIOBTOPEHME MaTepyana IO KOHCIEeKTy Jekumuu. OnHa U3 TIJIaBHBIX COCTaBJISIOLIMX
BHEAYIUTOPHOM MOArOTOBKM — padora ¢ kHurod. OHa mpeanonaraeT: BHUMATEIbHOE IPOUYTEHHE,
KPHTHYECKOE OCMBICIICHHE COIEpIKaHHs, 000CHOBaHME COOCTBEHHOW MMO3MLMH MO AMCKYCCHOHHBIM
MOMEHTaM, TOCTAaHOBKM MHTEPECYIOLIMX BOMPOCOB, KOTOPBIE MOTYT CTaTh MPEAMETOM 00CYKIEHHS
Ha 7a00paTOPHOM 3aHATHH.

B Havane 1a00paTOpHOrO 3aHATHA NODKEH HNPUCYTCTBOBATH OpPraHW3alMOHHBIA MOMEHT W
BCTYIIMTENbHAS YaCTh. llpermojaBaTelb MNPOM3HOCHT KPATKYKO —BCTYMHTENBHYIO peub, I]e
GOpPMYTHPYIOTCS OCHOBHBIE BOIPOCEL U IIPOGIEMBI, CIIOCOOBI KX PELIEHHS B IpoLecce paboThl.

JIa6opaTopHbIe 3aHATHS SBISIOTCS ONHON M3 BaXKHEHIIMX (OpM OOYUEHHS CTYACHTOB: OHM
II03BOJIIIOT CTY[EHTAM 3aKpelHTh, YIIYOUTh M KOHKPETH3MPOBaTh 3HAHMA IO KypCy aiuredpbi u
TEOPHUHU YHCEN, HOATOTOBUTECS K HaydHO-MCCIIE0BaTENbCKON AeaTeNnbHOCTH. B npouecce paboTel Ha
NPaKTHYECKUX 3aHATHSIX OOyJaroIMiCsS JOMDKEH COBEpPLICHCTBOBATH YMEHHMSA M HaBbIKH
CaMOCTOSITEIBHOTO aHAIM3a MCTOYHMKOB M HAYYHOM JIUTEpaTypbl, YTO HEOOXOAMMO IS HAY4HO-
HCCIIEI0BATENIECKOM pabOTHI.

VCBOEHHBIA MaTepuan HeoOXOIMMO HAay4YHUThCS NPHMEHATH NPU PELICHHH MPAKTHYECKUX
3ajad.

11.2. MeTogu4ecKye yKa3aHus 10 OpraHu3alyy CaMOCTOSATENbHON paboThl.

CamocTosTenpHas paboTa ABIAETCS ONHOM M3 BaXHEHmUX (opm H3ydeHus JHOO0H
mucturnmaabl. OHA IO3BOJISIET CHCTEMAaTHU3UPOBATh U YINIyOUTh TEOPETHUYECKME 3HAHMS, 3aKPEIUTh
yMEHMS ¥ HABBIKH, CIIOCOOCTBYET pPAa3BUTHIO YMEHMH [OJIb30BATLCSA HAYYHOH K yd4eOHO-
MeTOIMUecKoil muTepaTypoii. [lo3HaBaTenbHas ASSTENBHOCTE B IIPOIIECCE CAMOCTOATENLHON paboThl
TpeGyeT OT CTYJeHTa BEICOKOTO YPOBHS aKTHBHOCTH ¥ CaMOOPraHU30BaHHOCTH.

B y4e6HOM Ipollecce BBIAETAIOT [Ba BHAA CAMOCTOSATENbHOHW paboThl: ayauTOpHas M
BHEAyIUTOPHAs.

AyIMTOpHAsA caMOCTOSITENbHAS paboTa 10 TUCHMILIMHE BBINONHAETCS Ha y4eOHBIX 3aHSTHAN
II0J] HETIOCPEICTBEHHBIM PYKOBOJICTBOM IPEIOaBaTeis 1 110 ero 3afaHHio.

BHeayIuTOpHAs CaMOCTOSTENbHAs paboTa CTYIEHTOB IMpPEACTABIAET COOOM JOruueckoe
MPONOJDKEHHe ayJMTOPHBIX 3aHATWH. 3aTpaTsl BPEMEHH HA BBUIOJHEHHE ITOH  paboThI
perIaMeHTHpPYIOTCs paboduM ydeOHBIM IIaHOM. Pexum paboTel BeIOupaeT cam 0oOyuaroliuiics B
3aBHCHMOCTH OT CBOMX CITIOCOOHOCTEH ¥ KOHKPETHEIX YCIIOBHH.

CamocTosTenpHas paboTa MOXET OCYLIECTBIATBCS HMHIMBUIAYAIbHO WIIM  IpyNramu
CTYIEHTOB B 3aBUCHMOCTH OT LN, 00BbeMa, KOHKPETHOH TEMATHKH CaMOCTOSTE/bHOH paboThbl.
YPOBHSI CIIO’KHOCTH, YPOBHS YMEHUN CTYICHTOB.

CamocTosATeNbHAs paboTa BKIIOYaeT B ce0s paboTy C KOHCIEKTOM JIEKUHWH, H3yueHHe
KOHCIIEKTHPOBAHHE PEKOMEHIYEMOH JIUTEPATyPBl, HOATOTOBKA MYJIbTUMEIHA-COOOLICHHH/IOKITAI0B,
IIOATOTOBKAa pedepara, TECTHPOBAaHHE, DEIICHHME 3a1ad M YNPaKHEHWH no obpasuy, pelieHue
BApHATHBHBIX 33724, BBIIOJIHEHWE UYEPTEKeH, CXeM, pacyeToB (rpapuueckux pabor), peuieHue
CHTYal[MOHHEIX (MpO(peCCHOHANBHBIX) 3a/ay, MOArOTOBKAa K [ETOBBIM HIpaM, MpOEKTHPOBAHHE W
MOJEIMPOBAHME DPA3HBIX BHIOB M KOMIIOHEHTOB MPO(ECCHOHAILHON ACATENBHOCTH, HAYUHO-
HCCIIEN0BATENBCKYIO paboTy U Jp.

KOHTpOJNE pe3ynbTaToB BHEAYIUTOPHOH CaMOCTOATENBHONH paboThl CTYACHTOB MOMKET
OCYILECTBIATECA B MNpefeiax BPEMEHH, OTBEJEHHOTO Ha oOs3aTelbHble yueOHbIe 3aHSTHs 10
IACOUIUIMHE M BHEAYIMTOPHYIO CaMOCTOATEIbHYIO pPaboTy CTYAEHTOB [0 AMCLMIUIMHE, MOXET
IIPOXOIUTH B IIUCHMEHHOH, YCTHO! MM CMELIAHHOH (hopme.

Pa60Ta Ha JIEKIUH — 5TO CIOXKHEIHA IPOIECC, KOTOPBIHA BKIFOYAET B ceOst TAKHE 2EMEHThI Kak
CIyIIaHKe, OCMBICTICHHE ¥, COOCTBEHHO, KOHCIEKTHpOBaHue. [lnst TOro, 4To0b! JEKLUHA BbINONHNA
CBOE Ha3HAUCHHE, BAXKHO IIOArOTOBHTHCS K HEW W €€ 3aluCH €elle N0 MPUXOJa MpenojaBaresis B
ayIUTOPHIO, TIOCKONBKY B [IEPBbIC MUHYTHI JIEKIHH OOBABIAETCS TeMa JEKUUHU, pOpMyIupyercs ee
OCHOBHAsA IleNb. Be3 3TOro manbHeillee BOCIPHUATHE JEKUWM CTAHOBMTCA CJOXKHbIM. Baxkho
Hay4AThCA CIyLIATh IPEIOJaBaTeNs BO BpeMs JeKLKH. 30ECh He CIIeAYeT MyTaTh TAKHE NOHATHSA KaK



CHBIIATh ¥ crymaTh. CIIyliaHye JeKIHM COCTOMT M3 HECKOJNBKAX JTAloOB, HAYMHAA OT CIIBILIAHHS
(TepBEIi AT B MPOLIECCE OCMBICTIEHHOTO CIIYLIaHuUs) U 3aKaH4YMBas OLEHKOH CKa3aHHOTO.

UTo6E! IPOLIece CTymanus cTan Goee 3hHEeKTHBHBIM, HyXKHO Pa3AeNiTh Ka4eCTBO OOLIEHH
C JIeKTOpOM, HAYJHTBCS IOJUEP)KHBATh HENMPEPHIBHOE BHMMaHue K BbicTynawouwemy. [
OITMMHM3ALUH [IpoLiecca CIIyIIaHys ClIeayeT:

1. HayuuThCS BBIOENSATH OCHOBHBIE IIONOKEHMs. Henb3st MOHATE W 3aMOMHMTL BCE. UTO
TOBOPHT BBICTYIAIONTH, OHAKO MOXKHO BBIIENUTH OCHOBHbBIE MOMEHTBL Jliisi 9TOro HEoOXOAMMO
oGpamaTh BHMMAaHHE Ha BBOIHBIC CIIOBA, CIOBOCOYETAHHMS, (pasbl, KOTOPBIC MCIONB3YIOTCH, Kak
IIPaBHIIO, IS IEPEX0/a K HOBBIM MOJOKEHUAM, BBIBOJAM U 000OLICHHAM;

2. BO BpeMs JEKUUH OCYIIECTBIATH MO3TANHBIA aHanu3 W OOOOLICHHME, YCTBILIAHHOTO.
Heo6XOqMMO MOCTOSHHO aHAIM3MpOBaTh M 0000ILaTh IOJOXKEHHUS, PacKpblBaeMble B peuu
ropopsiuiero. CTapasdch NpeACTaBATH MaTepuan 0OOOMIEHHO, MBI TOTOBHM HalekKHYIO 0asy /s
9KOHOMHOM, CBEPHYTOM €ro 3amucy. Jlenarh 3T0 Jy4lle BCErO MO 3Tarnam, OPUEHTHPYACh HA MOMEHT
JIOTHYECKOTO 3aBEePIIEHHs OHOr0 BOIPOCa (OJBOMpPOCa, Te3|ca | T.1.) U IePexoa K ApYromy;

3. FOTOBHOCTH CIIYIIATh BBICTYIUIEHHE JIEKTOPA 10 KOHIA.

CiymaEue sBISETCS JMIIb ONHHM M3 JJIEMEHTOB XOpOLUEro YCBOGHHMs JIEKLMOHHOro
Marepraia.

IToTox HH(pOPMAIMH, KOTOPBIA COOOIIAETCS BO BPEMs NEKUMH HEOOXOMMMO (PHUKCHPOBATD,
3aIUCHIBATS — HAYYHTHCSA BECTH KOHCIEKT JICKLHH, rae $popmymuposanuchk Obl Hanbosee BaxHbIe
MOMEHTHI, OCHOBHEIE IIOJIOKEHUsI, M3TIaraeMple JIEKTOPoM. Jlisl BEACHMsI KOHCIIEKTA JIEKLMH CIIENyeT
JICIIOJIG30BATh TeTpaib. BeneHue KOHCIEKTa Ha JIHMCTOYKaX HE PEKOMEHAYETCs, MOCKOJbKY OHH HE
Tak YIOOHEI B MCIONB30BAHMM M 9acTo TepsioTcs. [Ipy OQOPMICHHWM KOHCMEKTa JIEKLMH
HEOOXOMMMO OCTABIATH IIOJA, IJ€ CTYIEHT MOXET 3alucaTh CBOM COOCTBEHHBIE MBIC/IH,
BO3HHKAIOIIHE NApaUIENbHO C MBICISIME, BBICKAa3aHHBIMU JIEKTOPOM, @ TAKOKE BOMPOCHI, KOTOPbIE
MOTYT BOBHMKHYTB B IPOLECCE CIIYLIAHMS, YTOOBI OTYYUTh HA HUX OTBETHI NP CAMOCTOATE/ILHOH
mpopaboTKe ~MaTepuana JIeKIMM, TPH HM3YYEHAH  PEKOMEHJOBAHHOW  JIMTEPATYphl MK
HEIOCPEICTBEHHO Y IIPENIOAaBaTels B KOHUE JICKIIH.

CocTaBisis KOHCIEKT JEKIHM, CIeIyeT OCTaBIATh 3HAUMTENbHBIA HHTEpBAl MEXILY
CTpOYKaMH. DTO CBA3AHO C TEM, YTO HHOIIA BOSHUKAET HEOOXOAMMOCTE BITUCATE B MEPBOHAUANbHBIF
TEKCT JIEKIUK OJHY MIIH HECKOJBKO CTPOYEK, MMEIOLIUX MPUHLMIHAIEHOE 3HAYCHUE U MOYEPIHYTHIX
W3 JIPYTHX HCTOYHUKOB. PACCTOSHHE MEKIY CTPOKaMK HEOOXOAUMO TAKKe 171 NOAYEPKUBAHMS CIIOB
YITH LIeJTBIX TPYIII CJIOB (TaKoe IOJYEPKUBAHUE BBISBIBAETCS HEOOXOAMMOCTBIO NPHUBJIEYb BHUMAHHE
K JAHHOMY MECTy B TeKCTe IpPH IOBTOPHOM 4TeHMH). OOBIYHO MOMYEPKUBAKOT OMPENECHHS,
BBIBO/IBL.

['IaBHBIM OTJIMYMEM KOHCIEKTa JEKIMM OT TeKCTa SIBISETCS CBEpThIBaHHME TekcTa. [lpu
BEJCHUH KOHCIIEKTAa YAAISIOTCS OTIENbHBIE CIOBA MIIM YaCTH TEKCTa, KOTOPbIE HE BbIPAXKAOT
3HAYMMYIO HHGMOPMAIIHIO, & PasBepHYThIe 0OOPOTHI PEUr 3aMEHSIOT OOJee JAKOHUUYHBIMH WIIK IKe
CHHOHMMMYHLIMA CJIOBOCOYETAHUSIMHU. [IpH KOHCIEKTHPOBAHHH OCHOBHYIO MH(OpMALUIO CleayeT
3AIHCHIBATh IIOJPOOHO, & MOLOJHUTEIbHBIE M BCIOMOIraTebHBIC CBEACHHSA, MPUMEPbI — OUYCHD
KkpaTko. OCOGEHHO BKHBIE MOMEHTHI JIEKIMH, HA KOTOpbIE CIEAyeT 0OpaThTh 0c000e BHUMaHHME
JIEKTOp, KK IIPABHIIO, YATAET B 3aMeICHHOM TEMIIe, UTO TI03BOJISET CAEIaTh HX 3aHUCh JOCTIOBHOM.
Taxoke BaKHO IOJHOCTBIO 63 BCSIKMX M3MEHEHMM BHOCHThH B TETPalb CXEMbI, TaOJHUIIbl, YEPTEIKHU H
T.II., €CJIM OHM IPEAIOJAraroTcs B IEKIuHU. J1g TOro, 4To0bl COBMECTUTh MEXAHMUECKYHO 3aMKCh ¢
IIOYTH TOCIOBHBIM (PUKCHPOBAaHHEM HaHOOJIEE BAXHBIX MOJOXKECHUH, MOXKHO HCMOJIb30BATH CHCTEMbI
YCIIOBHBIX COKpAIleHHii. B mepByro ouepesib COKpaIlaioTes JUIMHHBIE CI0BA U T€, YTO MOBTOPAIOTCS B
pedH JTeKTopa yare Beero. [Ipy 5TOM caMo COKpAIeHHEe H0JKHO ObITh M0 BO3MOXKHOCTH KPATKUM.
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KpaBuenko, E. TI. ApnutusHble
TEXHOJNOTHM B MAIIMHOCTPOCHUU
yuebHoe nocobue / E. T'. KpaBueHko,
A. C. Bepeuiaruna, B. 10. Bepewarus.
- Mocksa : Ail [Tu Ap Meaua, 2021. -
139 c. - URL:
http://www.iprbookshop.ru/105704.ht
ml. - Pexum pgocryna: Ui aBTop.
nons3oareneil. - 95C "IPR BOOKS".
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JIu. - Mocksa [u ap.] : [utep, 2004. -
560 c. : wn. ; 24 cm. - bubmaworp.: c.
541-550 (166 Ha3B.). - And. ykas.: c.
551. - Tlep. wm3n. : Principlesof
CAD/CAM/CAEsystems / K. Lee. -
ISBN 5-94723-770-9 (B mep.). - ISBN
0201380366 (anri.) : 258.20 p., 175.56
P- 197.48 p. - Texer
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B. H. Mamox. - Mockga : IMK Ilpecc,
2013. - 192 c.
http://e.lanbook.com/books/element.ph
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mocobue / C. B. Kamemer, K. C.
PomaneHko. - OperOypr
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ynusepcuret, 35C ACB, 2017. - 145
c. -
URL:http://www.iprbookshop.ru/7133
9.html.
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