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1. HCJII/I H 3a1a4Y1 OCBOCHUSA JUCIHHUIIJINHBI

Ilenib  MTUCHMIUIMHBI: TOJArOTOBKA KBAIM(UIIMPOBAHHBIX KagpOB B  00JacTh
KOMITBIOTEPHOT'O  MOJICJIMPOBAHUS W  AJUIMTHBHBIX TEXHOJOTHH, a TakKe pPa3BUTHUS
JUYHOCTHBIX KauyeCTB, ITO3BOJISIONIMX peaan30BaTh CHOPMHUPOBAHHBIC KOMIICTCHIIMH B
npodeCcCHOHATBLHOM 1eATETbHOCTH.

3amaun JUCHMILIAHbI

YMEHHE MPUHUMATh PEIICHUS B CIIOXKHBIX MPOU3BOJICTBEHHBIX CUTYAIIUSX;

YMEHHE ONTUMHU3UPOBATh U aBTOMATHU3HPOBATh MPOLIECCHI MPOCKTHPOBAHUS OOBEKTOB;

BJIaJICTh COBPEMCHHBIMU aJJIMTUBHBIMUA TEXHOJOrMAMU H cpeactBamu 3D meuatn
HEOOXOJUMBIMHU TIPH pa3pabOTKE MPOTOTUIIOB JeTaiel U COOPOUYHBIN CTUHMIL;

BJIQJICTh METOJaMH I'€OMETPHUYECKOI0 MOJCIMPOBAHUS U3JCIUNA U TeXHonorusmMu 3D

neyaTtu

2. Mecrto aucnnmimnsl B ctpykrype OIIOIT BO

Hucuummuaa b1.0./IB.03.07 «lIpoToTunupoBaHue MPOMBIIIIEHHBIX OOBEKTOB)
OTHOCHUTCSl K JUCIMIUIMHAM OOIIEYHUBEPCUTETCKOTO OJOKa 3JIEKTUBHBIX JUCHUIUIMH TI0
temartuke "LudpoBas umxenepus"

Heo6xoauMbpIMU yCIOBUSAMU JUIsl OCBOHUS! TUCLIMITIIMHBI SBIISIOTCS:

3HaTh:  JJEMEHTbl  WHXXEHEpPHOH  rpa@uKd, OCHOBBI  T'€OMETPUYECKOTO
MOJIEJIMPOBaHUS, IPOTPaMMHbIE CPEACTBA KOMITBIOTEPHOU rpaduky;

— METOJIUKY (hOPMUPOBAHUS TPEXMEPHBIX MO/IETIEN THITOBBIX JIeTallei;

YMeTh: HCIONIB30BAaTh IS PEIIECHUs 3aAad METOJIbl MHXEHEPHOW TI€OMETpHH,
CPEJICTBA T€OMETPUUYECKOTO MOJEIINPOBAHHUS.
Brnagers: HauanbHBIMU HaBbIKaMH pa3pabOTKHU AJIEKTPOHHBIX MOJENEH JeTanei;

— HaBBIKAMHU YTEHUsl KOHCTPYKTOPCKHX, TEXHOJOTMYECKHUX MU JPYTHUX DJIEKTPOHHBIX
JIOKYMEHTOB.

CopepxaHve JAUCUUIUIMHBI SBJISETCA JIOTUYECKUM MPOJOJKEHUEM COJIEpKaHUS
muciumuind HadyepraTtenbHas reoMeTpusi M KOMIbIOTEpHas rpaduka U CIy>KUT OCHOBOM IJis
OCBOEHHUSl JUCHUIUIMH TEXHOJIOIMM HMMMTALMOHHOIO MOJENIUpOBaHMs, TeXHoyornueckue
IpoLecChl M pa3MEpHBIM aHauu3 B AJJAUTHBHOM IIpOM3BOJACTBe, Master-monenu B

IMPOMBIINIJICHHOCTH.

3. Pe3yabTaThl 00y4eHUs1 10 AMCHMILINHE

[Ipouecc wu3ydeHHs JUCHUIUIMHBI HampaBieH Ha (GOpPMUPOBAHUE CIEIYIOIIMX

KOMIIETEHIINN:



Taobnuua 3.1

Ko Ko n HauMeHOBaHHE UHIMKATOPA JOCTHKECHHUS Kon n HanmMeHOBaHuUe pe3ynbTara
HanMeHoBatie xomnererm (/1K) 00y4YeHHs TI0 AUCIUTUTHHE (MOIYITIO)
KOMIICTCHIIUH

YK-1. Cnocoben 1.1 3HAaET OCHOBHBIE 3aKOHBI
OCYIIECTBIISITH TeOMETPUYECKOTO
KPUTUYECKHI (hopMHpOBaHUS TOCTPOCHHUS U
aHAIN3 B3aMMHOT'0 IIEPECEUYECHUS
TPOBIEMHEIX VK-1.1. AHamusupyeT npo6iemuyio cutyauuto | MOJCIICH POCTpaHCTBA

CUTyalUl Ha
OCHOBE CHCTEMHOTO
Moaxo0/a,
BBIpa0aTHIBATh
CTpaTEruio
nencTBUi

(3amauy) u BBIZICIISICT ee 0a30BbIC
cocTapsionue. PaccmarpuBaer  pasiMdHbIC
BapUaHTBl PELICHHUsS TMPOOJIEMHON CHTyalHU
(3amaum), paspabaTBIBaeT  aNTOPUTMBI  UX
peanu3aium.

1.2 ucnonb3yeT rpaduueckue
METObI MOCTIUPOBAHUS
00BEKTOB MPOCTPAHCTBA, PEIIATh
WHXEHEPHO-TEOMETPUIECKIIE
3aJ1a4u

1.3 Bnanmeer cnocobamu
M300paKeHHS JTFOOBIX MOJIENen
NPOCTPAHCTBA Ha MJIOCKOCTH U B
POCTPAHCTBE

YK-2.
YIIPaBISTH

MPOEKTOM Ha BCEX
ero

Crocoben

JTarax
JKU3HCHHOI'O ITUKJIa

VK-2.1. ®opmynupyeT B paMKax MOCTaBICHHOMN
[ENTN TIPOEKTa COBOKYITHOCTh B3aHUMOCBS3aHHBIX
3amad, oOecleYnBamIUX ee
Omnpenensier oXuIaeMble pe3yIbTaThl PEIICHU

JOCTHIKCHHUCE.

BBIACJICHHBIX 3a/1a4.

1.1 3HaeT ciocoOBI TOCTPOCHUS
rpaduyeckoro n300paxkeHus Ha
TUIOCKOCTH U B TPEXMEPHOM
IPOCTPAHCTBE C MOMOIIBIO
KOMITBIOTEPHBIX TEXHOJIOTHI

1.2 mpoekTupyeT 0OBEKTHI
11000 CI0KHOCTU B
JBYXMEPHOM U TPEXMEPHOM
MIPOCTPAHCTBE C TIOMOLIBIO
KOMITBIOTEPHBIX TEXHOJIOTHH

1.3 BiIageeT HaBBIKAMU
MOCTPOCHHUS H300paKEeHU
TEXHUUYECKUX U3IEIUH,

o opMIICHUS YEPTEKEH C
MOMOIILI0 KOMITBFOTEPHBIX
TEXHOJIOTHI

VK-2.2. IlpoexkTupyeT pemeHne KOHKPeTHOH

3aaud  TPOEeKTa, BBIOMpas  ONTUMAJIBHBIN
Croco0 ee pelieHus, UCXO/sl U3 JIeHCTBYIOMNX
MPaBOBBIX HOPM H HMEIOIIHXCS PECYypcoB W

OrpaHUYEHUH

2.1 3HaeT aehCTBYOITNE
CTaHAapThl, IIOJIOKCHUA 110

0 OPMIIEHUIO TIPOSKTHOU U
KOHCTPYKTOPCKOW TOKYMEHTAIIHN

2.2 BBITIONHSIET YEPTEXKH,
3JIEKTPOHHBIE MOJIENH JIETAJIEN U
H3eUi B COOTBETCTBUH C
TpeOOBaHHSIMHU JICHCTBYFOIIIUX
CTaHAApTOB

2.3 BnaseeT HaBBIKAMHU
COCTaBJIEHHSI KOHCTPYKTOPCKOM
JTOKYMEHTAINH C
HCIIOJIb30BaHUEM MTPHUKIATHOTO
MPOTPaMMHOI0 00eCIeUeHHS

4. O0beM TUCHHUIIINHBI

OO6mwmit 00BeM AUCIUTUTMHBI/MOJTYJISI COCTABIISET 3 3a4eTHBIX eauHuI], 108 gacos.

Tabmuma 4.1
®dopma Kypc/ AynuTopHBIE 3aHATHS/KOHTaKTHas padora, | CamocTrosTesbHa dopma
o0yueHus CEeMecCTp Jac. s MIPOMEXKYTOUHOM




Jlextm | TIpaktuuecku | JlaGopaTopHbl | paGoTa/KOHTPOJIb, aTTecTaluu
u € 3aHATUsL € 3aHATUSL yac.
O4Has 2/4 16 0 32 60 3a4er
3/nerHss
3a04Hast 6 - 10 88/4 3a4eT
ceccus

5. CTpykTypa H cofep:KaHue JUCHUINIMHBI/MOTYJIs

5.1. CTpyKTypa IUCIUTUTHHBI/MOTYJIS.

o4Has ¢opma odyuenus (OPO)

Tabmuma 5.1.1

CrpyKTypa OUCIUIUINHBL/ MO IS AyiTopisie B
Ne PYKTypa et Y 3aHATH, Jac. CPC, ce OrneHOYHBIE
/ H ac. | ' Koz MK CcpencTBa
/n oMme qac. TB
Mep Haumenosanue paszgeina JI. | Tp. | JIab. yac. P
paznena
VK-1.1 3;‘““”3
naboparo
1 1 3D monenupoBaHue 8 - 16 30 54 VK-2.1 E“ P
HOI
VK-2.2
paboTsI
IIporoTunuposanue VK11 36aLLU/ITa
2 2 8 | - | 16 | 30 | 54 | wk-21 | PP
VK-2.2 Hon
paboTsI
Kypcosas pabota/mpoext (npu Haruuuu ¢ YII) - - - 00 00
3ayer/sK3aMeH - - - 00 00
Uroro: | 16 - 32 60 108
3a04yHas popma o0yuenus (3PO)
Tabnuna 5.1.2
AyIUTOpHBIE
C /
No TPYKTYPpa AHCHHIIHHBMORY A 3aHATHS, Yac. CPC, Bee OrEeHOYHBIE
/ H ac. | ' Koz MK cpezcTBa
/m oMme gac. B
P HaumenoBanue pazgena JI. | Hp. | JIab. yac. pedt
pasnena
VK-1.1 3;‘”“”3
1 1 3D mopenupoBanue 3 - 5 44 52 VK-2.1 e OpilTOp
VK-2.2 Hon
padoTsI
IIporoTunuposanue VK11 3§.ILII/ITa
2 2 3| - | 5 | 4 | 52| vk21 | ™ ngmp
HOI
VK-2.2
paboThI
Kypcogast pabota/mipoext (npu nanuvuu ¢ Y1I) - - - 00 00
3aver/sK3aMeH - - - 4 4
Uroro: | 6 - 10 92 | 108
5.2. ConeprxaHue TUCHUTIIUHBI
5.2.1. ConeprkaHre pa3aeiioB TUCIUTUTHHBI (IUJAKTHICCKUE STUHUITBI).
Paznen 1. «3D wmoodenuposanuen. CoBpeMEHHbIE TEXHOJOTUU TPEXMEPHOIO

MOJCIUPOBAHUSA M JAIbHEHIIETO MPOTOTUIIUPOBAHUS H3JICIHH.

ABTOMAaTH3aIMg Kak




mponecCcoB MpPOCKTUPOBAHUA, TAK U HU3TOTOBJICHUA H3[[€J'IHI>1. 3JICKTpOHHaSI MOACIb ACTAIHU.

3D monenupoBaHHe TUIOBBIX JeTajiel ¢ ucmonb3oBaHue rpadpuyeckux cucrem Kommac 3D,

Solid Works. TpexmepHoe MoaeIHpoOBaHUE JeTajel CI0XKHON (HOPMBL. DIECKTPOHHAS MOJETH

u3zenus. DIEKTPOHHAS MOJIENb COOPOYHON €AMHUIIBL.

Paznen 2. «llpomomunuposanuen. Tepmunonorus u kinaccudukanus. VMcropuueckue

MMPECAIIOCBUIKH ITOABJICHUA aAJUTUBHBIX TexHoJiornii. OCHOBHBIC TEXHOJIOTHH H3TOTOBJICHHUS

MPOTOTUIIOB. XapaKTepUCTHKA pblHKA af-rexHomoruil. MamuHel 1 00OpyaOBaHHE IS

BBIpAIIMBaHUsI METAUIMUECKUX M3Aenuid, rpynmna bed deposition, rpynmna direct deposition.

AI[I[I/ITI/IBHBIG TE€XHOJIOTHHN H 6BICTpOC IIPOTOTUIIMPOBAHUC. OcHoBHBIE TexHOJIOTHH 3D-

rncyarTu.

UCIIOJIb30BaHuEeM 3D-TIpUHTEPOB.

Texuomorun HWHTCJUICKTYAJIBHOT'O IMPOCKTUPOBAHHUA HW HNPOTOTUIHMPOBAHUA C

5.2.2. ConeprxaHue JUCUMILIMHBI 10 BUIaM YYEOHBIX 3aHATHM.

JIeKIInOHHbIE 3aHATHA

Tabmuna 5.2.1

Ne i/t

O6neM, gac.

Homep pazaena nucuurinHbl

010]0)

300

0390

Tema nexiuu

05

CoBpeMEHHBIE ~ TEXHOJIIOTHH  TPEXMEPHOTO
MOJICITAPOBAHUS u JalbHEHIIIEro
MPOTOTUITHPOBAHUS H3IeTHN. ABTOMATH3AINL
KaKk TMpOIECCOB MPOEKTUPOBAaHMSA, TaK U
HU3TOTOBJICHUS U3ICIIHIA.

0,5

DneKTpOHHAs MOJIENb JIeTaIn

3D MonenupoBaHWE THUIOBBIX JeTajed ¢
ucronb3oBaHue rpaduueckux cucrem Kommac
3D, Solid Works

TpexmepHoe MOJIETTMPOBaHNE Jeranei
CIIO’KHOU (hOPMBIL.

DNeKTpOHHAs MOJIEh U3AETHUs
DeKTpOHHAs MOJIEIb COOPOYHOM eIMHHMIIBI.

0,5

TepmuHONOTHS M KITacCUPUKALIUSL
Hcropnueckue peanochbUTKy MOSIBICHUS
aUIMTHBHBIX TeXHOJIOTHil. OCHOBHBIE
TEXHOJIOTHH U3TOTOBJICHUS ITPOTOTHIIOB.

0,5

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

AITMTUBHEIC TEXHOJOTHH U OBICTpOE
npoToTunupoBanue. OCHOBHBIC TEXHOJIOTUU
3D-meuaru.

TexHOJIOTHM UHTEIIEKTYaJIbHOTO
MPOEKTHPOBAHUS U IPOTOTHITHPOBAHHSI C
HCIONIb30BaHueM 3 D-IpuHTEPOB.

Hroro:

16

Ipaxmuueckue 3anamus y4eOHbIM NIAHOM He NPedyCMOmMpeHbl

JlabGopaTropHblie padoThI



Tabnuua 5.2.2

Ne n/m Howmep paszera ObmeM, wac. HaumenoBanue nabopatopHoii paboTsl
JUCLUILIMHBI Od0 | 300 | O3D0
l'eomerpuueckue npuMHUTHBEL Takera 3D
1 1 4 - Kommnac, Solid Works. ®opmuposanue 3D
MO/IEJI€ TUMOBBIX JAeTalIeH
5 1 4 i CDOpMI/IpUOBaHI/Ie 3Du MoOJelIe AeTaneil  co
CIIO’KHOW TeoMeTpHeit
3 1 4 i 3D ™opmenmmpoBaHHWe ~aeTaieid  COOPOUHOM
€ IMHUIIBI
4 1 4 i COopka M3IenHs C HMCHOJb30BAaHUEM MOJENei
JIeTajel BXOAAIINX B COOPOYHYIO CITUHUILY
5 5 i PaspaboTate mnporoTun wu3genus coOIromas
TpeboBanus 3D nevaru
Co31aTh IPOTOTHIT H3ACTHSA IO
6 2 - MpeUI0KEHHOMY 3aJJaHHI0, M3TOTOBUTH Ha 3D
TIpUHTEpE BHIMONHIS TpeOoBanus 3D meyatn
Hcnonb3ysi cxeMy U OIHCaHKUE M3EIHs,
7 2 4 - pa3paboTaTh MPOTOTHII, UCIIONB3YS CPEICTBA
3D mneuatu. PI'P
Pa3paboTars MpOTOTHI U3IEIUS BHITTOIHSISA
TpeboBanus TpeboBanuit 3D neyaru. [Iposepka
8 2 4 - TEOMETPHH JCTaIH, OLICHKA YPTOHOMHYECKIIX
Ka4yecTB, IPOBEPKA COOMPAEMOCTH 1
KOMIIOHOBOYHBIX PEIICHHH.
Co3naHne HHTEPAaKTUBHBIX,
9 2 4 JICTaTM3UPOBAHHBIX MPOTOTHUIIOB, TOCTYITHBIX
) BCEM YYaCTHHKAM MPOCKTA C BO3MOKHOCTBIO
OIMEPATUBHO BHOCUTH U3MCHCHHUS
HUroro: 32 10 -
CamocrosiTesibHast padoTa CTyIeHTA
Tabmuma 5.2.4
No Homep OGbeM, yac.
/ paznena Tema Bun CPC
i maciummasr | OPO | 300 | 0300
1 1 8 12 ) ®opmuposanue 3D moaeneit | [ToarotoBka Kk J1abopaTtopHO
THUIIOBBIX JICTAJICH pabore.
®opmupoBanue 3D moneneit
peraien . €0 CHoAHON [MonroroBka Kk J1aOOPaTOPHBIM
2 1 8 12 - reoMeTpuei
Odopmitenne abopaTopHOH paborax
paboTsl
dopmupoBaHUe MoJtenei
. CaMOCTOSTEILHOE BBIIIOITHEHUE
JIeTajed  BXOIAIINX B . N
3D mopenelt NpocThIX AeTalielt
3 1 8 12 - cOopounyo  enuHHly |
CIIO’KHOCTH, pa3paboTka BropAmmx B cbopounyio
CIAUHUILY
MIPOTOTHUIIOB
Co3nats MIPOTOTHIIBI
Jeranen cbopounoii | [TonroroBka k cOOpke U3EITHUSL
4 1 8 12 ) €IMHMILI 2  CIIOXKHOCTH, | BEImonHeHue MoJeJien C
M3roToBUTH Ha 3D mpuHTEpe | UCIOIb30BaHHEM Ha 3D
BBEIMOJNHASL TpeboBanust 3D | meuatu
nedatn. CBepka TeOMEeTpUHU




JIeTajeH, OIICHKA
9PrOHOMHYECKUX KaueCTB
3D-coopka  wm3gemust B | I[IpemBapurenbHas cObopka
cucreme Solid Works wnu | uzzennss ¢ MCIONB30BaHHEM

5 1,2 8 16 Kommac. [IpoBepka | peasbHBIX JeTaei
cobupaemocTu u
KOMITOHOBOYHBIX PEIICHHH.

6 19 10 14 Pazpaborats npororun | ITogroroska K PI'P.

' M3IEINHS CIIOKHON POopMBL Brmonaenne Ha 3D npunTepe

Hcnone3ys cXemy u
OIMCaHNe W37eTH,

7 1,2 10 10 pa3paboraTh npotoTur, | Bemomaerne Ha 3D mpunTepe
cobmonas TpeboBanus 3D
reyary.

HUroro: 60 88

BUJIOB 00pa30BaTeIbHbIX TEXHOJIOTHIL:

5.2.3. IlpenogaBaHue IUCHUIUIMHBI/MOAYJS BEOETCSA C NPUMEHEHUEM CIIEAYIOIINX

BU3yanm3anusi ydeOHoro marepuasia B PowerPoint B aumamoroBom pexume

(JIEKITMOHHBIC 3aHATHSA);

paboTa B MaJbIX Tpymax (MpaKTUYECKUe 3aHATHS);

pa30op MPaKTHUECKUX CUTYalui (TPaKTUYECKHUE 3aHSATHSA).

6. TemaTuka KypcoBbIX paGoT/IPOEKTOB
KypcoBbie paboThl/poeKThl yUeOHBIM IJIAHOM HE MPEAYCMOTPEHBI.

7. KoHTpoabHbIe padoThl
KonTtposnbHble paboThl y4eOHBIM IJIAHOM HE MPETYCMOTPEHBI.

8. OueHka pe3yJbTaTOB 0CBOEHUS TUCHUILIHHBLI/ MOTYJIS
8.1. KpI/ITepI/II/I OLCHHUBAHUA CTCIICHU ITOJIHOTHI U KAaY€CTBA OCBOCHUS KOMHCTGHHI/II\/JI B

COOTBCTCTBUH C IINIAHUPYCEMbIMU PE3YyJIbTaTaMH O6y‘leHI/I$I IMPUBCJICHLI B HpI/IJ'IO)KeHI/II/I 1.
8.2. PelituHTrOBasg CHcTeMa OLCHUBAHUA CTCIICHU IIOJHOTBI M Ka4Y€CTBa OCBOCHUA

KOMIIETEeHIIMH 00yyaromuxcst ouHoi (opMbl 00ydeHHs IpecTaBieHa B Tadnuue 8.1.

Tabmuma 8.1
Ne i/m Buiel MEpONPUSTHIA B paMKax TEKYIETO KOHTPOJIS | KonuuecTBo 6amios
1 Texymas aTrecTarus
1 3amuTa 1abopaTopHON PabOTHI 20
HTOTO 3a nepByrO TEKYIIYIO aTTECTAIMIO 20
2 TeKyIas aTTecTalus
2 3amuTa 1abopaTopHOi paboThI 20
HTOTI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 20
3 TekyIias aTTecTaIus
3 3amuTa 1abopaTopHOi paboThI 20
HUTOI'O 3a TpeThIo TEKYILYIO aTTECTALUI0 20
4 3ayer 40
BCEI'0|100

9. YueGHOo-MeTOAMYECKOE M HHPOPMALIMOHHOE O0eciedeHne TUCIIUTITHHBI




9.1. [lepedeHp peKOMEHIyeMOU JIUTEpPaTyphl peacTaBiieH B [Ipunoxxenuu 2.
9.2. CoBpemennble TpodecCHOHANbHBIE 0a3bl JaHHBIX W HWH(DOpPMALMOHHBIC
CIIPABOYHBIC CUCTEMBI:

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

9.3. JIureH3uoHHOE U CBOOOJHO PacCIpOCTpPaHSIEMOE MPOTPaMMHOE OOecrieueHue, B
T.4. OT€YECTBEHHOT'O MIPOU3BOJICTBA(MEPeUUCIUMD):
He UCNOJIb3Yemcsl

10. MaTepuaibHO-TEXHHYECKOe ofecreyeHne U CHUIITUHBI
[Tomemienust st MPOBEACHUS BCEX BHJIOB palbOTHI, MPEIYCMOTPEHHBIX Y4E€OHBIM

IUTAHOM, YKOMIUIEKTOBaHBI HEOOXOIUMBIM OOOPYIOBAaHHUEM M TEXHHMYECKHMMH CPEICTBAMU
00yJeHUsI.

Tabmuua 10.1

Ne [epeueHp 060pynOBaHHS, HEOOXOJUMOTO IS [TepedyeHb TEXHUYECKHX CPENCTB 00yJIeHHS,
n/m OCBOCHUSI AUCUUILIHHBI/MOYIIS HEOOXOMMBIX JUIsl OCBOCHHS TUCIIHIUTHHBI/ MOy IS
(meMOHCTpaIMOHHOE 000PYIOBaHHE)

KoMIuiekT ~ MyJNbTUMEIUHHOTO  00OPYIOBAHHUS:

1 3D-ckanep MPOEKTOP, 9KpaH, KOMIIBIOTEDP, aKyCTHYECKas
cucteMa. JIokanbHas ¥ KOPIOPAaTHUBHAS CETh.

2 JlabopaTopus «Jletanu MaIuH»

3 ANSY'S Mechanical

11. Meroanyeckue ykazanus no opranuzanuu CPC
11.1. MeToauueckue yKa3aHHs 110 MOJATOTOBKE K JJa0OPAaTOPHBIM 3aHATHUSM.

Baxxnoli ¢opmoii camocTOATENTEHON pabOTHl CTyACHTa SBJISICTCS CHUCTEMaThyeckasl u
MJIaHOMEpHAasi TOATOTOBKAa K JiabopatopHoMmy 3aHsaAThiO. [locie JeKkuuu CTyIeHT IOJKEH
MO3HAKOMHUTHCS C IUTAHOM J1a0OpaTOPHBIX 3aHATUH W CIUCKOM 00s3aTeNbHON U
JOTIONTHUTEIIFHOW ~ JTUTEpaTyphl, KOTOPYIO  HEOOXOAMMO  MPOYUTaTh, W3YYUTh U
3aKOHCIIEKTHPOBaTh. Pa3bsiCHEHHE MO BONpPOCAaM HOBOM TEMbI CTYJIEHTHl MOJYYalOT Yy
MPENOJABATEINS B KOHIIE TPEABIIYIIErO MPAKTUYECKOTO 3aHATHS.

[lonroroBka K J1abOpaTOpHOMY 3aHSATHIO TpeOyeT, NpekIe BCEro, UTEHUs
PEKOMEHIYeMbIX HCTOYHMKOB M  MOHOrpadguueckux pabor. BaxubiM 3TamoMm B
CaMOCTOSITENILHOM paboTe CTyACHTa SBJIIETCS MMOBTOPEHHE MaTepHasa Mo KOHCIEKTY JEKIUH.
OnHa W3 TIaBHBIX COCTABJSIIONIUX BHEAYJIUTOPHON MOJATOTOBKM — paboTa ¢ KHUTOW. OHa
MpearonaracT: BHUMATEIbHOE MPOYTEHHE, KPUTHYECKOE OCMBICIEHUE COJICpKAHUS,
000CHOBaHHE COOCTBEHHOW TO3MIMH MO JUCKYCCHOHHBIM MOMEHTaM, IOCTaHOBKH
WHTEPECYIOIIUX BOMPOCOB, KOTOPHIE MOTYT CTATh MPEAMETOM OOCYKICHHS Ha JIabopaTOPHOM
3aHITHH.

B mnavanme maGopaTopHOro 3aHATHS OJDKEH MPUCYTCTBOBATH OPTraHU3AIMOHHBIN

MOMCHT W BCTYIIUTCJIbHAA YacCThb. HpenonaBaTeﬂL MMPOU3HOCUT KPATKYHO BCTYNUTCIBbHYIO
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pedb, rae (HOpMYIHPYIOTCS OCHOBHBIE BONPOCHI M MPOOJIEMBI, CHOCOOBI WX pEIICHUS B
nporiecce paboThl.

JIaGopaTopHbIe 3aHATHUS SBISIFOTCS OJHOM M3 BaKHEHIINX (popM 00yUeHHsI CTYICHTOB:
OHHU TO3BOJISIIOT CTYJCHTaM 3aKpeluTh, YIIyOUTh M KOHKPETHU3UPOBATh 3HAHHS 10 KypCy
anreOpbl U TEOPHM YHCEJ, TOATOTOBUTHCA K HAYYHO-HMCCIIEOBATEIBCKON NesTenbHOCTH. B
nporecce paboThl Ha MPAKTUYECKUX 3aHATHIX OOydYalOMIMKCS TOJDKEH COBEPIICHCTBOBATH
YMEHUSl U HaBBIKM CAMOCTOSTEJIBHOTO aHajlN3a MCTOYHHWKOB W HAayYHOW JUTEPaTyphl, YTO
HEOOXO0IMMO JJIsi HAYYHO-HCCIIEI0BATEIILCKOM paboThI.

YCBOGHHBIH MaTepuall HEOOXOJAMMO HAYYUThCS TPUMEHITH TMPH  PEHICHUU

MMPAKTUYCCKUX 3aaa4Y.

11.2. Metoauueckue ykazaHus M0 OpraHU3aliu CaMOCTOSITETbHOM paboThlI.
CamocrosTenbHast paboTa SBISETCS OJHOW W3 BaKHEHIMX (opM H3ydeHHs J1t000it

JucuUIUIMHBL. OHa MO3BOJIAET CHCTEMAaTU3MpOBATh U YIIIyOUTh TEOPETHYECKUE 3HAHMS,
3aKpenuTh YMEHHUS M HAaBBIKH, CHOCOOCTBYET Pa3BUTHIO YMEHHMU MOJB30BATHCS HAYYHOH H
yueOHO-MeToiu4yeckoi  autepaTypoid. llo3HaBaTtenbHass JAESATEIBHOCTH B IIpOLIECCE
CaMOCTOATENIFHONH paboThl TpeOyeT OT CTYyAEHTa BBICOKOTO YPOBHS AaKTUBHOCTH U
CaMOOPraHU30BAHHOCTH.

B y4e6HOM mporecce BBIACISAIOT JjBa BU/IAa CAMOCTOATENBHOIN pabOThI: ayAUTOpHAs U
BHEAYJAUTOPHASI.

AynuTopHas caMocTosITeldbHas paboTa MO AWUCLUIUIMHE BBITOJIHAETCS HAa Y4eOHBIX
3aHATUAX O] HEMTOCPEICTBEHHBIM PYKOBOJICTBOM IPENOIaBaTENs U MO €ro 3a/1aHulo.

BueaynutopHas camocTosTenbHas paboTa  CTYJCHTOB MpPEACTaBIsAeT  CcoOOM
JIOTHYECKOE TPOJIOIDKEHNE ayIAMTOPHBIX 3aHSATHHA. 3aTpaThl BPEMEHH Ha BBITIOJIHEHUE JTOU
palboThl perJaMeHTUpPYIOTCsT pabodyuM yueOHbIM IUIaHOM. PexxuM paboThl BBIOMpaeT cam
00yyaroImuiicsi B 3aBUCUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.

CamocrosTenbHas paboTa MOXKET OCYHIECTBISATHCS HHIMBUAYAIBHO WM TPYIIIaMHU
CTYZICHTOB B 3aBHCHMOCTH OT IIeNH, OOBbeMa, KOHKPETHOW TEMAaTHUKH CaMOCTOSTEIHHON
paboThI, yPOBHSA CII0)KHOCTH, YPOBHSI YMEHHM CTYJICHTOB.

CamocrodrenbHas paboTa BKIIOYAET B ce0st paboTy C KOHCIIEKTOM JIEKIIMH, H3ydYeHUe
U KOHCIEKTHPOBAaHHME PEKOMEHIyEeMOW  JHUTEepaTrypbl, TMOATOTOBKA  MYJbTUMEIUA-
COO0O0I1IeHNI/TOKIIaI0B, TOATOTOBKA pedepaTa, TeCTUPOBAaHUE, PEIICHUE 3aad U YIPaXKHEHHH
no oOpasiy, pelleHHe BapUaTUBHBIX 3a/a4, BBIIOJIHEHHUE YEpTeX e, CXeM, pacyeToB
(rpadmyeckux paboT), pelieHne CUTYallMOHHBIX (MpodecCHOHANbHBIX) 3a/1a4, MOJArOTOBKA K
JICIOBBIM HTpaM, TPOEKTUPOBAHHE W MOJCITUPOBAHHE pAa3HBIX BUAOB M KOMIIOHEHTOB

npodeccuoHanbHOM NesTeIbHOCTH, HayYHO-UCCIIE10BaTENbCKYI0 paboTy U Ap.



KoHTponb pe3ynbTaToB BHEAYAUTOPHONW CAMOCTOSTEILHON pabOThI CTYICHTOB MOKET
OCYILECTBIISATHCS B TIpeiesiaX BPEMEHH, OTBEJCHHOTO Ha 00s3aTenbHble yuyeOHbIe 3aHATHS 110
JUCLUIUIMHE ¥ BHEAYyIUTOPHYIO CaMOCTOSATENIbHYIO paboTy CTYAEGHTOB IO AWCLUILIMHE,
MOYKET IIPOXOAUTH B MMCbMEHHOM, YCTHOM MIJIM CMELIaHHOH (opme.

Pabota Ha NEKIUM — 3TO CIOXHBIA NpPOIECC, KOTOPBIA BKIIOYAET B ceOs Takue
AIIEMEHTHI KaK CIIyIIaHHe, OCMBICICHHE U, COOCTBEHHO, KOHCIIEKTUpOBaHue. J{J1s Toro, 4To0h!
JICKIHs BBINIOJHMUIIA CBOE HAa3HAYCHME, BAKHO ITOATOTOBUTHCS K HEH M ee 3amucH euie 10
IpUXOJa MPernojiaBaTess B ayAUTOPHUIO, IIOCKOJbKY B IE€PBbIE MUHYTHI JEKIUH OOBSIBISETCS
TeMa JIeKUMH, (popMynupyercs ee OCHOBHas Iienab. be3 3Toro nanipHeiiee BocnpusTHE
JEKIIMM CTAHOBHUTCS CJIOXHBIM. BakKHO Hay4dWTbCs CHOyHIaTh IMpENojaBaTels BO BpeMs
JEeKIMH. 31eCh HE CJenyeT IMyTaTh TaKWe IMOHITHS KakK CIbIIATh W ciaymars. Cioymanue
JEKIMU COCTOUT M3 HECKOJIbKHUX 3TAIllOB, HAYMHAS OT CIbIIIAHUA (IEpPBBIM Iar B mpouecce
OCMBICJICHHOTO CIIYIIaHUs) U 3aKaHYMBAasl OLIEHKOM CKa3aHHOTO.

Uro0Os! mporiecc caymanus crain 6osnee 3G(HEeKTHBHBIM, HYXXHO Pa3AeiisaTh KadyecTBO
OoOmIeHUs C  JIGKTOPOM, HAYYHTHCA TOJJICPKMBATh HENPEPHIBHOE BHUMAaHHE K
BeIcTymnarouieMy. /i onTuMu3auy npoecca CiyluaHus cieayer:

1. HAyYUThCS BBIIENATH OCHOBHBIE NOJOXKEHUS. Hellb3si MOHATH U 3aIIOMHUTB BCE, YTO
TOBOPUT BBICTYMAOUINA, OIHAKO MOXKHO BBIJEIUTH OCHOBHBIE MOMEHTHL. Jljisi 3TOTO
HEo0X0MMO OoOpaliaTh BHUMAaHHE Ha BBOJIHBIE CIIOBA, CIOBOCOYETAHHsS, (pasbl, KOTOpHIC
UCTONB3YIOTCS,, KaK TMpaBWio, M Tepexoja K HOBBIM IIOJOXKEHHUSAM, BBIBOJAM U
00001IeHUIM;

2. BO BpeMsI JIEKIIUU OCYIIECTBIIATH MOITAIHBIN aHaIN3 U 0000IIeHNe, YCIIBIIIaHHOTO.
Heo0xonnMo MOCTOSIHHO aHAIM3UPOBaTh M 0000IIATH IMOJOKEHMSI, pACKpPbIBAEMbIE B PEUHU
ropopsuiero. Crapasich npeacTaBUTh MaTepuasl 000OIIEHHO, Mbl TOTOBUM HAJIEKHYIO 0a3y
JUIsl 5KOHOMHOM, CBEpHYTOH ero 3anucu. [lenaTh 3To0 Jiydllle BCEro Mo 3Tanam, OpUEHTHPYSCh
Ha MOMEHT JIOTHYECKOTO 3aBEpIICHHsI OJHOTO Bompoca (MOJBONpoca, Te3uca W T.JI.) U
nepexozaa K Apyromy;

3. TOTOBHOCTH CITyIIaTh BBICTYIJICHHE JIEKTOPA 10 KOHIIA.

Caymianue sBISETCS JUIIb OJHUM U3 3JEMEHTOB XOPOLIETO0 YCBOEHUS JIEKIIMOHHOTO
MaTepuaia.

[Morox wHpOpPMaIUK, KOTOPBI COOOIMIAeTCS BO BpeMs JIEKIUU HEOOXOIMMO
(UKCUPOBATh, 3aMHUCHIBATH — HAYYUTHCS BECTU KOHCIEKT JIEKIIUH, T (POpMYyTHUPOBATUCH ObI
HanOoJiee Ba)KHbIE MOMEHTHI, OCHOBHBIE TTOJIOKEHUSI, U3J1araeMble JIeKTopoM. [t BeaeHus
KOHCIIEKTa JIEKIIUU CJIeyeT HMCIIOJB30BaTh TETPa/ab. BeleHne KOHCIEKTa Ha JMCTOYKax He
PEKOMEH/IyeTCs, TIOCKOJIBKY OHM HE TaK YJO0OHBI B MCIIOJIb30BAaHUH M 4acTo TepsroTcs. [lpu

O(I)OpMJIeHI/II/I KOHCIICKTa JICKIITUHU HCOGXOI[I/IMO OCTaBJIATH MOJIA, TAC CTYACHT MOXKCT 3allMCaTh



CBOM COOCTBEHHBIE MBICIH, BO3HUKAIOUINE TMapaUIebHO C MBICISMH, BBICKa3aHHBIMU
JEKTOPOM, a TaKXe BOIPOCHI, KOTOPhIE MOT'YT BO3HHMKHYTHh B IIPOLIECCE CITYIIAaHUS, YTOOBI
HOJY4YUTh HAa HUX OTBETHl NPH CaMOCTOATENBHOM HpPOpabOTKe Marepuana JIeKLUH, HpU
W3Y4YCHUH PEKOMEHJIOBAaHHOM JIMTEPATYpPhl WM HEIIOCPEACTBEHHO Y IPENOAABATENS B KOHIIE
JICKIUH.

CocraBiisisi KOHCIIEKT JIEKIIMM, CIEAYET OCTaBIATh 3HAUUTENIbHBII MHTEPBAT MEXIY
CTpOYKaMH. DTO CBS3aHO C TEM, 4YTO MHOTJAa BO3HUKACT HEOOXOJMMOCTb BIIMCATh B
NIEPBOHAYAJIbHBIN TEKCT JICKIIUM OJHY WJIM HECKOJIBKO CTPOUYEK, UMEIOIIUX IPUHIUINAIBHOE
3HaYCHUE M IIOYEPIHYTHIX U3 JPYTMX HCTOYHMKOB. PaccrosHue Mexny CTpoKaMmu
HEO00XOUMO TaKKe JJIs MOAYEPKUBAHUS CJIOB WK LENbIX TPYII CJIOB (TaKoe MOAYEPKUBAHUE
BBI3BIBACTCS HEOOXOAMMOCTBIO TIPUBJIEYh BHHMAHHE K JAaHHOMY MECTy B TEKCTE IpHU
HOBTOPHOM 4TeHUH). OOBIYHO OJUEPKUBAIOT ONPEAEICHHUS, BBIBO/IBI.

I'maBHBIM OTIMYMEM KOHCIIEKTa JIEKLIUU OT TEKCTa SIBJISETCS CBEPTHIBAHUE TEKCTA.
IIpn BeneHMM KOHCIEKTa YHAISAIOTCA OTIEIbHBIE CIIOBA WJIM YacTH TEKCTa, KOTOpBIE HE
BBIPAXKAIOT 3HAYMMYI0 MH(MOPMAIMIO, a pa3BEpHYTbIe OOOPOTHI pEUM 3aMEHSAIOT Ooee
JAKOHWUYHBIMM HJIM K€ CHHOHMMHUYHBIMU cjoBOocoueTaHusMH. [Ipm KOHCHEKTMpOBaHUU
OCHOBHYI HMH(pOpManuio ciexyeT 3aluchiBaTb HOAPOOHO, a [JONOJHHUTEIbHBIE U
BCIIOMOTaTeJIbHbIE CBEJIEHHUS, MPUMEPbl — OYeHb KpaTko. OCOOEHHO BaXKHbBIE MOMEHTHI
JIEKLMU, HA KOTOpbIE ClIEeyeT 00paTuTh 0co00€ BHUMaHUE JIEKTOp, KaK MpaBUiIO, YUTAET B
3aMEJUICHHOM TEMIIE, 4YTO IMO3BOJISIET CleNaThb MX 3aluch A0CIOBHOM. Takke BakHO
MOJTHOCTBhIO 0€3 BCSKMX M3MEHEHUI BHOCHTH B TETPaJb CXEMbI, TaOJMIIbI, YEPTEXKH U T.II.,
€CJIM OHH IPENOoJaraloTcs B JIEKIUH. /{1t Toro, 4To06b COBMECTUTH MEXAHUUECKYIO 3alKCh C
MOYTH JIOCIIOBHBIM (PUKCHUpOBaHHMEM HauOoyiee BaXKHBIX MOJOXKEHUI, MOXXHO HCIOJIb30BaTh
CHUCTEMBI YCIIOBHBIX COKpallleHUH. B mepByro odepens COKpPALAIOTCs JIIMHHBIE CIIOBA U TE,
YTO MOBTOPSIOTCS B PeUM JIEKTOopa yaiie Bcero. [Ipu 3ToM camo cokpalleHue JOHKHO OBbITh

10 BO3MOXHOCTH KPATKHUM.



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

JucnumumHa: [IporoTunupoBaHne MPOMBIIUICHHBIX 00BEKTOB

Kon, cnennansrocts: 21.05.02 IIpuknagnas reosiorus

[Tpunoxxenue 1

CHGHI/IaﬂI/I?)aHI/IHI . I'eonorus MeCTOpO)KZ[eHI/Ifl Heq)TI/I u rasza, [loucku u Ppa3BCJiKa NMOJA3EMHBIX BOJ 1 MHKCHCPHO-TCOJOTNYCCKNUEC N3bICKaHUA

KO)I 1 HAMMCHOBAHUC

Kona u nammeHnoBaunue
HWHAWKATOpa TOCTIKEHUS

KOIL 1 HAaUMCHOBAHUEC PE3YyJIbTaTa

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYEeHUS

KOMICTEHITHH KOMIICTCHIHH 00y4YeHHs IO AUCIUTUTHHE (MOIYITIO) 1.2 3 4 5
1.1 3HaeT OCHOBHEIE 3aKOHBI He 3Haer | JemoHcTpupyeT Jemonctpupyer Jemonctpupyer
reOMETPHYECKOTO OCHOBHEIC 3HaHUE JTIOCTATOYHEIC HCYUCPIIBIBAIOIINE
hOPMHUPOBAHHS TOCTPOCHHS U 3aKOHBI OTIEIBHBIX 3HAHUSA 3aKOHOB | 3HAHUS 3aKOHOB
B3aHMHOTO IepeceyeHHs! TEOMETPUYECKOT | 3aKOHOB TE€OMETPHIECKOTO TE€OMETPUIECKOTO
o 0 TreOMETPUYECKOTO | (hOPMUPOBAHUS (bopmupoBaHust
MOJIEJIEN IIPOCTPAHCTBA
¢dbopmupoBanus | popMupoBaHus MIOCTPOCHHUS U | TIOCTPOECHHUS u
NOCTPOCHHSI U | TMOCTPOCHUS U | B3aMMHOTO B3aUMHOTO
VK-1. Criocoben VYK-1.1. AHanuzupyer B3alMHOI'0 B3aMMHOI'0 nepecedeHus nepecedeHus
OCYIICCTRIATH NpoOJIEeMHYI0  CHUTYaIUIo nepeceeHHs nepeceyeHHs Mozenen Mojenen
. (3amauy) u BBIOENSACT €€ Mojenen Moenen MPOCTpPaHCTBA MPOCTpPaHCTBA
KPUTHHCCKII aHATN3 | 5a30p51e  cocTaBISIONIHE. MIPOCTPAHCTBA MIPOCTPAHCTBA
POOIEMHBIX PaccmarpuBaer 1.2 ucnonp3yeT rpapuuecKue He ymeeT | YMmeer Ymeer B  coBepuienctse
CHUTyalluii Ha OCHOBE | pa3JInYHbIE BAPHAHTHI | MeTObI MOJETUPOBAHHS HCTIOJTb30BaTh HCTIOJTb30BaTh HCTIOJB30BaTh ymeeT
CHCTEMHOTO pemeHus IPOOIEMHON | oG1exTOR IPOCTPAHCTBA, PeLIATh rpadudeckue rpadudeckue rpadudeckue HCTIOJB30BaTh
NoaX01a, CUTYyaIuu (3amaun), HHKEHEPHO-TeOMETPHHECKHE METOJIBI METOJIBI METOIBI rpadudeckue
BHIPAGATHIBATS pa3pabartbiBaeT sanaun MOJICIIPOBAHUS | MOAETHPOBAHUSL MOJICITUPOBAHHS METOIBI
cTparermio neficTauii aJTOPUTMBI ux 00BEKTOB 00BEKTOB 00BEKTOB MO/JICITMPOBAaHUS
peanu3anym. HPOCTPAHCTBA, NPOCTPAHCTBA, MPOCTPAHCTBA, 00BEKTOB
pewarb pewarb pewmars MPOCTPAHCTBA,
UHXKEHEPHO- UHXKEHEPHO- WH)KEHEPHO- pewmars
IreOMETPUYECKHE | TEOMETPHYECKUE | TeOMETPUYECKHe WH)KEHEPHO-
3a1a4n 3aja4yM, JOMycKas | 3a/a4d, JOIyCKas | TeOMETPHYECKHUE
3HAYHUTEIIEHBIC HE3HAYUTEIILHBIC 3a1a9u
HETOYHOCTH U | HETOUYHOCTH u
MIOTPEITHOCTH MIOTPEITHOCTH




KO,H 1 HAUMCHOBAHHUC

Kona n nammeHnoBanue
WHAWKATOpa TOCTIKEHUS

Kox u HanmeHOBaHue pe3yabTara
00y4eHHs 10 TUCIUILTHHE (MOYIIIO)

Kpurepun onieHnBaHus pe3yIbTaToB 00ydeHUS

KOMICTCHITHH KOMIICTCHIIH 1-2 3 4 5
1.3 BnazeeT cmocobamu He Biangeer | Brmameer Xopomo Bmazeer | B coBepmeHcTBe
1300pakeHus T0ObIX MozieNeit criocobamu criocobamu crocobamu BJIaJICET CHOCOOaMU
[IPOCTPAHCTBA Ha IUIOCKOCTH H B n300pakeHus § n300pakeHus § n300paKeHust } n300paKeHHs }
NPOCTPAHCTBE TMFOOBIX MOJENIeH | JIFOOBIX MoOJeNeH | MroObIX  Mojeneil | moObIX  Mojenei

MPOCTPaHCTBA MPOCTPAHCTBA HA | MPOCTPAHCTBA  HA | IPOCTPAHCTBA  HA
Ha TUIOCKOCTH U | IUIOCKOCTM W B | IUVIOCKOCTH ¥ B | IDIOCKOCTH ¥ B
B IIPOCTPAHCTBE | MPOCTPAHCTBE, MPOCTPAHCTBE, MPOCTPAHCTBE
JOMyCKaeT JIOTTyCKast
3HAYUTEIIbHBIE HE3HAYHUTEIIbHbIC
OIMOKH OIIHOKH
1.1 3HAET CITOCOOBI TOCTPOCHHUS He 3Haer | JemoHcTpupyeT JemoHcTpupyet Jemonctpupyet
rpaduyeckoro U300paxkeHus Ha CIOCOOBI 3HaHHE CMOCOOOB | JOCTATOYHBIC HCUEPIBIBAIOIIHE
ILIOCKOCTH U B TPEXMEPHOM MOCTPOCHHUS MOCTPOCHHUS 3HAHHWS  CHOCOOOB | 3HAHHMS  CHOCOOOB
MPOCTPAHCTBE C OMOIIBIO rpagu4yeckoro rpaguyeckoro MOCTPOCHHMS MOCTPOCHHMS
U300pakeHUs1 Ha | M300pakeHUst Ha | rpadu4eckoro rpaduyeckoro

VK-2. Cnocoben
YIPaBJIATH POCKTOM
Ha BCEX dTamax ero
JKU3HEHHOTO IMKJIA

VYK-2.1. ®opmynupyer B
pamKax MOCTABJICHHOM
Hesn NpPOEKTa
COBOKYITHOCTb

B3aMMOCBSI3aHHBIX 3374,
00eCIeYnBaOIINX ee
noctikenue. Omnpezpenser

0)KUJAEMBbIE  PE3YJIBTAThI
pelieHus BBIJICJIEHHBIX
3a/1a4.

KOMITBIOTEPHBIX TEXHOJIOTHIA

IJIOCKOCTU U B

IJIOCKOCTU HU B

n300pakeHUss ~ Ha

n300pakeHUss  Ha

TpeXMEepHOM TpeXMEepHOM IUIOCKOCTH M B | IIIOCKOCTH ¥ B
INPOCTPAHCTBE C | MPOCTPAHCTBE C | TPEXMEPHOM TPEXMEPHOM
MOMOIIBIO MOMOIIBIO IIPOCTPAHCTBE C | IPOCTpAHCTBE c
KOMITBIOTEPHBIX | KOMIBIOTEPHBIX TIOMOUIBIO TIOMOUIBIO
TEXHOJIOTHH TEXHOJIOTHH KOMITBIOTEPHBIX KOMITBIOTEPHBIX
TEXHOJIOTHI TEXHOJIOTHI
1.2 mpoekTtupyer 00BEKTHI He yMeeT | YMeer Ymeer B cosepmeHcTBe
JTF000 CITOKHOCTH B MIPOEKTUPOBATH | TIPOEKTHPOBATH IIPOEKTUPOBATH ymMmeeT
JByXMEPHOM H TPEXMEPHOM O00BEKTHI TH000# | 0OBEKTHl IFOOOH | OOBEKTHI  JIF00OW | MPOSKTHPOBATH 5
IPOCTPAHCTBE C IOMOLLBIO CIIOKHOCTH B | CIOKHOCTH B | CIIO)KHOCTH B | OOBEKTHI 1000
o JBYXMEPHOM M | JIByYXMEPHOM U | JBYXMEPHOM U | CIOXKHOCTH B
KOMITIBIOTEPHBIX TEXHOJIOTUHN
TpEeXMEpPHOM TpPEXMEPHOM TPEXMEPHOM JIBYXMEPHOM u
HNPOCTPAHCTBE C | MPOCTPAHCTBE C | IMPOCTPAHCTBE C | TpeXMEpHOM
TTOMOIIIBIO TTOMOIIIBIO TTOMOTIIBIO MIPOCTPAHCTBE c
KOMITBIOTEPHBIX | KOMIIBIOTEPHBIX KOMITBIOTEPHBIX MOMOUIBIO
TEXHOJIOTHH TEXHOJIOTHH, TEXHOJIOTHH, KOMITBIOTEPHBIX
JIOIyCKast JIOITyCKast TEXHOJIOTHH
3HAYUTEIbHBIE HE3HAYHTEIIbHbIE
HETOYHOCTH U | HETOYHOCTH u
TIOTPEITHOCTH MIOTPEITHOCTH




KO,H 1 HAUMCHOBAHHUC
KOMIICTCHIIH

Kona n nammeHnoBanue
WHAWKATOpa TOCTIKEHUS

Kox u HanmeHOBaHue pe3yabTara
00y4eHHs 10 TUCIUILTHHE (MOYIIIO)

Kpurepun onieHnBaHus pe3yIbTaToB 00ydeHUS

KOMITCTEHIINT 1-2 3 4 5
1.3 BnazeeT HaBBIKAMHA He Brnazeer | Buageer Xopomo  Buameer | B coBepuieHcTBe
HOCTpOGHI/ISI I/I306pa)KeHI/II71 HaBbIKaMHU HaBbIKaMHU HaBbIKaAMH BJI1aJC€T HaBbIKaMHU
TEXHUYECKUX U3IEIHH, BBITIOTHEHUS BBITIOTHEHUS BBINOJIHEHUS BBINOJIHEHUS
o OpMITCHNS YepTekKeii ¢ ornepanus ornepanus onepanus onepanus
00paTHOro 00paTHOro 00paTHOTO 00paTHOTrO
IIOMOILIBI0 KOMITBIOTEPHBIX
N HWH)XUHUPUHTA HWH)XUHUPUHTA WHKUHUPUHTA WHKUHUPUHTA
TEXHOJIOTHH JIeTajJey MalllMH | JAeTaliell MaIllMH, | JeTanch MalllyH, | JeTaleyd MalluH
JOIyCKaeT JIOITyCKast
3HAYUTEIIbHBIC HE3HAYHUTEIIbHbIC
OINOKH, OIINOKH.
2.1 3Haet nercTByOLUE He 3Haer | JemoHcTpupyeT JemoHcTpupyet Jemonctpupyet
CTaHIAPTHI, OJIOKEHHS 110 JEUCTBYIOIIHUE HEJOCTaTOYHbIE JIOCTaTOYHBIC HCYUCPIIBIBAIOIINE
0OPMIICHHIO TIPOSKTHOM H CTaH/apTHI, 3HAHHS SHaHMA SHaHMA
KOHCTPYKTOPCKOH 10KyMeHTALHH MOJOXKEHUs IO | JeHCTBYIONIIUX JIeHCTBYIOIINX JIeHCTBYIOIINX
odopmiiernIo CTaHIApTOB, CTaHJapTOB, CTaHJapTOB,
IIPOEKTHOMI U | MOJIOKCHUH IO | IOJOKEHUH 10 | IOJIOKEHUH 1o
KOHCTPYKTOPCKO | O(OPMIICHUIO odopMIIeHHIO odopMIIeHHIO
YK-2.2. IIpoekTupyer i HPOEKTHOU U | IPOEKTHOM U | IPOEKTHOM u
peleHue KOHKPETHOU JOKYMEHTalU1 KOHCTPYKTOPCKOM | KOHCTPYKTOPCKOM KOHCTPYKTOPCKOM
3aJa4M TPOEKTa, BHIOMpas JOKYMEHTalIH JIOKyMEHTaIHH JIOKyMEHTaIHH
ONTUMAIBHBIA CHOCO0 €€ | 2.2 BBIMOJIHSET YSPTEKH, He ymeer | Beinonnser Bemonaser Bemonnser
pellieHns, — MCXOMl W3 | 3jIeKTPOHHBIC MOJICIIH JICTANCH i | BBINOJHATH YEePTEXKH, YepTexH, BBICOKOTOYHBIE
JICHCTBYIOIIMX ~ TPABOBBIX | psnemyii B COOTBETCTBUM C YePTEXKH, JJIEKTPOHHBIC JJIEKTPOHHBIE YEepTEkKHU,
HOPM M HMEIOLMXCH TPeGOBAHMSAMH JIEHCTBYIOIIIX OMEKTPOHHbIE | MOZENH JeTanelf | MOJEMM JeTalell | SIEKTPOHHBIE
pECYpCOB U OrpaHUYEHHUH CTAHTApTOB MOzl fIeTaNet | 1 Wilennit B | m3Aenmi B | MOZemM jetanei n
U U3AETHH B | COOTBETCTBUHM C | COOTBETCTBHH ¢ | u3menuii B
COOTBETCTBUM C | TpeOOBaHUAMHU TpeOOBaHUAMHU COOTBETCTBUH c
TpeGOBaHUSIMHU JeHCTBYIONINX JIEHCTBYIOIINX TpeOOBAHUAMHU
JEHCTBYIOIINX CTaHIApTOB, CTaHJapTOB, JIEHCTBYIOIINX
CTaHIApTOB JIOITyCKaeT JIOTTyCKaeT CTaHJapTOB
3HAYUTENbHBIC HE3HAYNTEIbHBIE
OLIHOKH OIIHMOKH




KO,H 1 HAUMCHOBAHHUC
KOMIICTCHIIH

Kona n nammeHnoBanue
WHAWKATOpa TOCTIKEHUS
KOMITETEHIIUN

KOI[ 1 HAUMCHOBAHUEC PE3YyJIbTaTa

Kpurepun onieHnBaHus pe3yIbTaToB 00ydeHUS

00y4eHHs 10 TUCIUILTHHE (MOYIIIO) 1.2 3 4 5
2.3 BnajeeT HaBbIKAMU He Bhaneer | CocraBuser CocraBmser B  comepmencTse
COCTAaBJICHUA KOHCprKTOpCKOﬁ HaBbIKaMHU KOHCTPYKTOPCKY KOHCTPYKTOPCKYIO BJI1aJC€T HaBbIKaMHU
JIOKYMEHTAIHH C COCTaBJICHUS 10 JOKYMEHTAIUI0 | JOKYMEHTAllUI0  C | COCTaBJICHUS
HCTIONB30BAHMEM TPUKIIATHOTO KOHCTPYKTOPCKO | ¢ UCTIONB30BaHUEM KOHCTPYKTOPCKOM
i1 HCIONb30BaHUEM | MPHUKIATHOTO JOKYMEHTallul  C
MPOrpaMMHOT0 00eCTICUCHUS
JOKYMEHTAIUH C | TPUKIATHOTO IIPOTPaMMHOTO UCTIONb30BaHUEM
HCIONB30BaHUE | TPOTPAMMHOIO obecrieueHus, MPHUKIIAJHOTO
M IPUKIAIHOTO | 0OecHeyeHus, JIOITyCKaeT IIPOrPaMMHOTO
MIPOrpaMMHOTO JOITyCKaeT HE3HAYUTEIIbHbIE obecrieueHus
obecrieueHUs 3HAYUTENbHBIE OIINOKH

OIIINOKH




KAPTA

o0ecre4eHHOCTH TUCHUTIJIMHBI (MOAYJI) y4eOHOI U y4eOHO-MeTOANYECKOM JINTepaTypoi

JucnumumHa: [IporoTunupoBaHue MPOMBIIUICHHBIX 00BEKTOB

Kon, cneunansaocts: 21.05.02 Ipuknaanas reoaorus
Crenanusanus: . ['eonorus MmectopoxacHnii HeTH 1 rasza, [Toncku u pa3Be/ika MoJ3eMHBIX BOJ M HHKCHEPHO-TCOIOTHYCCKIE U3BICKAHUS

[punoxenne 2

No
n/m

Hazpanwne yueOHOTO, y9€0HO-METOAMYECKOTO H3/IaHuS,
aBTOP, U3AATEIBCTBO, BUJ U3JaHUS, TOJl U3AAHUS

KomuectBo
SK3EMIUISIPOB B
BUK

KonTuareHT
oOyJaronmxcs,
HCTIOTB3YIOIIIX

YKa3aHHYIO

JUTEPATYPY

O06ecnedeHHOCTh
oOyJarommxcs
JIUTEPATYPOH,

%

Hannune
3JIEKTPOHHOTO
BapuanTta B ObC

(+/-)

Kpasuenxko, E. I'.
AJTATHBHBIC TEXHOJIOTHH B MAIIMHOCTPOCHHUH : yueOHOE mocodue

/ E. T'. KpaBuenko, A. C. Bepeuaruna, B. 10. Bepemarus. - Mockga :

At ITu Ap Menua, 2021. - 139 c. - ObC "IPR BOOKS". - ISBN 978-
5-4497-1012-3 : ~B. . - TekcT : HeMOCPEICTBCHHBIH.
Kuura naxonurcs B npemuym-sepcuu ObC [IPR BOOKS.

OP

50

100

JIn, KyHsy.

Ocuorsl CAITP CAD/CAM/CAE : niep. ¢ auri. / K. JIu. - Mocksa
[u mp.] : Tutep, 2004. - 560 c. : nn. ; 24 cM. - bubnumorp.: c. 541-550
(166 HazB.). - And. ykas.: c. 551. - Ilep. u3na. : Principles of
CAD/CAM/CAE systems / K. Lee. - ISBN 5-94723-770-9 (B niep.). -
ISBN 0201380366 (anri.) : 258.20 p., 175.56 p., 197.48 p. - Tekcr :
HEMOCPEICTBEHHBIN.

oP

50

100

Maptun, benna.

YHuBepcanpHbIe MeTOAbI Au3aiHa : 100 3¢ (eKTHBHBIX peleHnit
JUTsL HanOoJIee CII0KHBIX MpooiieM mu3aitaa / b. Maprus, b.
XaHUHTTOH ; epeBo ¢ anrauiickoro E. KapmanoBo#, A. Mopos. -
Mockga [u ap.] : [Turep, 2014. - 208 c. : un. - ISBN 978-5-906417-
70-1 : 864.00 p. - TekcT : HENOCPEICTBEHHBIIA.

oP

50

100

Mamox, B. H.

Bgenenne B coBpemennsie CAIIP : kypc nexumii / B. H. Mamox. -
[b. m.] : AMK Ilpecc, 2010. - 192 c. - OBC Jlans. - ISBN 978-5-
94074-551-8 : ~b. 1. - Tekct : HeMmOCPEICTBCHHBIH.

oP

50

100




Kamenes, C. B.

TexHOIOruy agJUTHBHOTO IPOU3BOJCTBA: Y4eOHOE ITOCOOHe IS
CIIO / C. B. Kamenes, K. C. Pomanenxo. - Capatos : op 50 100
[Ipodobpazosanme, 2020. - 144 c. - OBC "IPR BOOKS". - ISBN 978-
5-4488-0564-6 : ~b. 11. - Tekct : HEMOCPEICTBCHHBII.

Ky3pmuna, TatesHa BacunbeBHa.

I'paioycTpOHCTBO: OT IPUCBOCHUS K YCBOCHHUIO MPOCTPAHCTBA :
yuebnoe mocodue / T. B. Ky3smuna, O. K. benssekas ; TUY. - P
Tromens : OO0 "Mexnynapoassrii uHCTATYT", 2020. - 127 ¢. -
Onexrponnas 6ubnuoreka TUY. - ISBN 978-5-6040801-7-7 : ~b. 1. -
TekcT : HemocpeICTBEHHBIH.

50 100

W.o. 3aBeayromero kadenpor ['HI Q@\/ T.B.Cemenona

Jupextop BUK J1. X. KaiokoBa
20 .

bprectand: M. B buwgece




JonosHeHus1 M UI3MEeHEHUSI
K paboueii mporpamMMe TUCHUNIMHBI (MOTYJIs1)

Ha 20— 20 yueOHBI TOX

B pabouyto mporpaMmy BHOCSATCS CIIEAYIOIIHE JOOJTHEHNUS (M3MEHEHUS):

I[OHOJ'IHQHI/ISI N U3MCHCHUA BHECC:

(Ooo1cHOCMY, yUuenoe 386aHue, cCmenens) (noonucw) (U.0. Damurus)

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

(HaumeHoganue Kagedpwt)

[Iporokon ot « » 20 1. Ne .

3aBenytrommii kadempoit N.0. ®amunus

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

« » 20 T




