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Pabouas mporpamma pazpaboTaHa B COOTBETCTBUU C YTBEP)KICHHBIM YUEOHBIM IUIAHOM OT
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1. Henau u 3a1a4u 0CBOEHUSA IMCUMILIUHBI/MOAYJISA

Henb nucuununasl/monyns: IloaroroBka kBaauuIMpOBaHHBIX KapOB ITOCPEACTBOM
dbopMupoBaHus y  OOy4yalONIMXCS  YHUBEPCAIBHBIX,  OOMIEIPO(PECCHOHANBHBIX |
po)eCCHOHANIBHBIX KOMIETEHITNH B cOOTBETCTBUU ¢ TpeboBanmsimu ®I'OC BO B obmactu
KOMIIBIOTEPHOTO MOJCIUPOBAHUS W AJJAWTHBHBIX TEXHOJOTWH, a TakkKe pPa3BUTHUSL
JUYHOCTHBIX KauyecCTB, IO3BOJISIONIMX pealn30oBaTh CHOPMHUPOBAHHBIE KOMIIETEHLIUH B
npodecCHOHATBLHOMN 1eATETbHOCTH.

3anauu JUCHUIUIMHBI/MOIYJIS - YMEHUE IPUHUMATh PEHICHUS B CJIOKHBIX MPOU3BOACTBEHHBIX
CUTYaIUsX;
- yMEHHE ONTUMHU3UPOBATH U ABTOMATU3UPOBATH MPOILIECCH] MPOSKTUPOBAHUS OOBHEKTOB;
- BJAJICThb COBPEMEHHBIMHU JJIUTUBHBIMU TEXHOJOTUsMHU U cpeacTBamu 3D nevaru
HEOOXOIUMBIMU TIPU pa3pabOTKe MPOTOTHUIIOB JeTajeii U COOPOUHBINA €UHMUII;
- BIIAJETh METOJaMU F€OMETPUYECKOr0 MOJCIMPOBAHUS U3JAeINil U TexHomorusimu 3D

neyary,
2. MecTo ucuuiimHbI/MoayJisi B cTpykrype OITOII BO

JIMCIHMTUTHA/MOTYTh OTHOCHUTCS K JIEKTHBHBIM JUCIUIUINHAM 00s3aTeNbHOM yacTu bioka
1 yuebHOrO TUIIaHA.
Heo0xoaumMpIMH YCITOBUSIMH JUTSI OCBOCHHS AUCIUTUTHHBI/ MOTYJISL SIBIISIFOTCSI:
3HaTh: 3JICMEHTHI HH)KEHEPHOH TpaduKH, OCHOBBI T€OMETPHYECKOTO MOJICITHPOBAHUS,
IPOrpaMMHBIE CPEJICTBA KOMITBIOTEPHOU TpaduKu;
— METOJUKY (POPMHUPOBAHUS TPEXMEPHBIX MOJIETICH TUIIOBBIX JETaJCH;

VYMeThb: UCTOJIb30BaTh JUISl PELLICHUS 3a/1a4 METO/Ibl MHKEHEPHON reOMeTpuH, CpelICTBa
TEOMETPUUYECKOTO MOJEIHPOBAHUS.

Brnaners: HayalbHBIMHM HaBBIKAMU Pa3pabOTKU 3JIEKTPOHHBIX MOJIENeN neTane;
— HaBBIKAMM YTEHHSI KOHCTPYKTOPCKUX, TEXHOJIOTMYECKUX U JIPYTUX DJIEKTPOHHBIX
JIOKYMEHTOB.

CouepmaHHe )Z[I/ICHI/IHJ'II/IHBI/MOI[YJIH ABJIACTCA JIOTUYCCKUM TMPOJOJDKCHUEM COJACPIKAHUA
JAUCHUITIINH Ha‘lepTaTCJ'ILHaH TCOMCTPpUS U KOMIIBIOTCPpHAA rpa(bm(a " CIIYXXUT OCHOBOM JJIs1 OCBOCHUSA
JAUCHUILIMH MOYJISA HpOTOTI/IHI/IpOBaHI/Ie " aJIUTUBHOC ITPOU3BOJCTBO.

3. Pe3yabTaThbl 00y4eHHUsI 10 UCHMILIHHE/MOAYJIIO

[Tpouecc n3yueHus: JUCHMILIMHBI/MOYJIsl HapaBJieH Ha (OPMUPOBAHUE CIIETYIOIINX

KOMITETECHIINMN:
Tabmua 3.1
Kon u Kon v HanmeHoBaHUE pe3yibTaTa
Kon 1 HanMeHOBaHME MHMKATOPA JOCTHKEHHS
HaMMEHOBaHHUE 00yd4eHus M0 AUCHIUILUTHHE
komnereHimn (/1K)
KOMIIETCHIINN (Momymo)
YK-1. Cnocoben 3uams (31): OCHOBHBIE 3aKOHBI
OCYIIECTBIISITH reOMETPUYECKOro  (hOPMHPOBAHUS
KpUTHYECKHil TIOCTPOCHUS u B3AHMHOTO
riepecevdeHust MoJenen
aHaIN3
IIPOCTPaHCTBA
pOoOJIEMHBIX VYK-1.7. Pa3pabotka u 00OCHOBaHME IUIAHA pocIp
i AeiCTBUIA 1O pereHnto NPoOIEMHOMN CHTYaIN Yawemo (Vi): HCTOIL3OBATE
cutyalliu Ha P P Y rpaduueckue METO/IbI
OCHOBC CUCTCMHOI'0 MOJCITUPOBAHUS 00BEKTOB
MOAX0Aa, MIPOCTPAHCTBA, pemath
BBIpa6aTLIBaTB MHXCHCPHO-TCOMCTPHUUICCKUEC
3a7a4n




Kon u Kon v HanmeHoBaHUME pe3ynbTaTa
Kon u HaumeHoBaHMe HHIUKATOPA AOCTHXKEHUS

HAaUMEHOBAHME 00yYEHHS 10 TUCITUILIHHE
komrierenimu (MJIK) i
KOMIICTCHIIUN (Momyio)
CTpaTeruio Braoemyw (B1): criocobamMu
JNEeUCTBUMN u300pakeHusT  JIIOOBIX — Mojenen
MPOCTPAHCTBA HA IUIOCKOCTH M B
MPOCTPAHCTBE

3namo (32): cmocoObl MOCTPOCHHUS
rpad)u4eckoro U300paKCHUs Ha
IUIOCKOCTH W B TPEXMEPHOM
MPOCTPAHCTBE c MOMOMIBIO
KOMITBIOTEPHBIX TEXHOJIOTHI

Ymems  (V2):  mpoextmpoBathb
OOBEKTHI JIFOOOH CIIO)KHOCTH B

YK-2.1.  ®opmupoBanue  UeM,  321a4, | IByXMEPHOM U TpexMepHOM
3HAYUMOCTH, O’KUJIAEMBIX PE3YJIbTaTOB MPOEKTa | MPOCTPAHCTBE c MOMOUIBIO
KOMITBIOTEPHBIX TEXHOJIOTHI
Braoemyw (B2): HaBBIKaMHU
IIOCTPOCHUS n300paskeHuH
VK-2. Cnocoben TEXHUYECKUX W3/ENINH,
VIIPaBIATH odopmiienns yepTexei c
1IpOCKTOM Ha BCex NOMOIIBIO KOMITBIOTEPHBIX
TEXHOJIOTHH
Jranax ero 3namo (33): JIEHCTBYIOIINE
AKH3HCHHOTO IHKJIA CTaHAapTH, MTOJIOKEHUS o
oopmiieHnIo MPOEKTHOM u

KOHCTPYKTOPCKOMN IOKYMEHTAIHH
Ymems (V3): BBIIOMHATE YepTEKH,

ANIEKTPOHHBIC MOJENU JeTaneil u
VK-2.2. Beibop cnocoba peanusalnyu NPOeKTa C | psmenuii B~ COOTBETCTBHHM  C

Y4eTOM HaJIMuus OrpaHUYCHUH U pECypcoB TpeOOBaHUSIMHA JECHCTBYIOIINX
CTaHIApPTOB
Buagers (B3): HaBbIKaMU
COCTaBJICHUS KOHCTPYKTOPCKOM
JOKYMEHTAI[MH C HCIIOJIB30BAHUEM
HPUKJIAHOTO MIPOTPaAaMMHOTO
obecrieyeHus

4. O0beM JUCHUINJIMHBI/MOTYJIA

OO0t 00BeM TUCIUTUTMHBI/MOIYIIS COCTABISAET 3 3aUeTHBIX enuHull, 108 qacos.

Tab6muna 4.1
AyauTopHbIE 3aHATHS / KOHTAKTHAS
dopma
dopma Kypc/ pabora, Jac. CamocrositensHas N
MIPOMEKYTOUHOU
oOydeHust | cemectp [paktuueckue | JlaboparopHsie paboTa, 4ac.
Jlexkuu aTTecTaluu
3aHATHS 3aHATHS
OuHast 2/4 16 - 32 60 3ayer

5. CTpykTypa U coaep:kaHHe TUCHUTLTUHBI/MOTYJIs
5.1. CtpykTypa AUCITUTIITUHBI/MOTYIISL.

o4yHas popma o0yuyenus (OPO)
Tabmuna 5.1.1

AynuTtopHbie Bce
No CTpyKTypa JUCIUILTAHBI/MOTY IS CPC, OrnieHOUHbIC
pyxTypa et Y 3aHATHS, Yac. ro, Kox MJIK H
n/n yac. cpeacTsa
Howmep HaumenoBanue paznena JL | Ilp. | JIab. 4ac.




paznena
it | o
1 1 3D monenupoBaHue 8 - 16 30 54 VK-2.1 . va p
HOI
VK-2.2
paboTsl
[poroTunHpoBaHme VK11 JI5]6aunz1£a
2 2 8 | - | 16| 30 | 54 | w21 | TUOPHP
VK-2.2 °
paboThI
Kypcosas paborta/npoext (npu Haruuuu ¢ YII) - - - 00 00
3ayer/sK3aMeH - - - 00 00
Uroro: | 16 - 32 60 108

3ao0unas popma obyuenus (3@0) ne peanuzyemcs

ouHO-3a04Has popma obyuenus (O3DO) ne peanusyemcs
5.2. ConeprxaHue JUCIUATUTMHBI/ MOTYIIS.

5.2.1. ConmeprkaHue pa3aeiioB MUCIUTUTHHBI/MOYIIS (TUIaKTHUCCKHAC SAMHHUIIBI).

Paznen 1. «3D mopenupoBanuey. COBpEMEHHBIX TEXHOJIOTHH TPEXMEPHOTO MOACIHPOBAHHS U
JadbHEHIIEro  MPOTOTUIUPOBAHUS  W3JCTHMA.  ABTOMAaTH3alUs  Kak  IPOIIECCOB
NPOCKTUPOBAHUS, TaK W M3TOTOBICHUS W3JENUi. OJeKTpoHHas Monens jaetamn. 3D
MOJICIMPOBAaHNE THUIIOBBIX JeTaled C ucrosib3oBaHue Tpaduueckux cucrem Kommac 3D,
Solid Works. TpexmepHoe MoienupoBaHue AeTalieil cI0XKHOW GopMbl. DIEKTPOHHAS MOICIh
u3enus. DIIEKTPOHHAS MOJIENb COOPOYHON EMHUIIBL.
Paznen 2. «lIporotunupoBanue». Tepmuuonorus u kiaccupukauusa. Mcropuueckue
NPENOCHUTKN MOSIBIICHUS JTATHBHBIX TEXHOIOTUH. OCHOBHBIE TEXHOJOTHH H3TOTOBJICHUS
IPOTOTUIIOB. XapaKTepUCTHKa pblHKa af-rexHomoruii. MamuHbl U 00OpyaoBaHHME JUIsS
BBIPALIMBAHUS METAUIMYECKUX U3ACTHH rpynna bed deposition, rpymma direct
deposition. AnmuTuBHBIE TexHONOrMM U ObicTpoe I[IpoToTunupoBanue. OCHOBHbBIC
texHosorun  3D-medatn.  TexXHOJIOrMM  MHTEJIEKTYaJIBHOTO  NPOEKTHPOBAHUSA U
IPOTOTUIIMPOBAHUS C UCMOJIb30BaHUEM 3D-NIPUHTEPOB.

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

Tabmuua 5.2.1

Nerm | H O0OBewMm, yac. T
O II/11 OMC a3acjaa JUCIIUITINHBI €Ma JICKIIUU
P pasAeia puen O®O | 300 | 0300 a

CoBpeMEHHBIX ~ TEXHOJOTUH  TPEXMEPHOIO
MOJETUPOBaHUS u nIalbHEHIIEro
MPOTOTUIIMPOBAHUS U3AEIUH. ABTOMAaTU3ALIMS
KaKk TPOLECCOB MPOECKTHPOBAHUS, TaK U
U3TOTOBJICHUS U3JIEINMN.

DJIeKTpOHHAsE MOJENb IEeTaI
2 1 2 - - 3D wMomenupoBaHHWE THIOBBIX JAeTaled C
ucrosib3oBaHue rpaduueckux cucrem Kommac




3D, Solid Works

TpexmepHoe MOJIEJIMPOBAHUE neranen
CIIOXHOU (hOPMBEI.

3J'IeKTpOHHa§I MOACTIb U3CTINA

DJNeKTpOHHAs MOJETH COOPOTHOM
S IMHUIIBL

Tepmunonorns ¥ Kiaccudukanus
Hcropudeckue NpeanoCkUIKU MOSBICHUS
aIUTHBHBIX TexHooruit. OCHOBHBIE
TEXHOJIOI'UH U3TOTOBJIEHUS IPOTOTHUIIOB.

XapakTepuCcTUKa phIHKa af-TeXHOIoTHui

MammHs! 1 060pyI0BaHUE AJISI BBIPAIBAHHS
MeTajInuecKux u3aenuii , rpymma bed deposition,
rpynma direct  deposition

ANTUTHBHBIE TEXHOJIOTHU H OBICTPOE
nporotunuposanue. OCHOBHBIE TEXHOJIOTHH
3D-meuarn.

TexHomornu HWHTCJUICKTYAJIbHOI'O
MMPOCKTUPOBAHUSA U IPOTOTUIIUPOBAHUSA C

HCIOJIb30BaHKuEM 3 D-pUHTEPOB.

Hroro:

16

Ipaxmuueckue 3auamus y4eOHbLM NIAHOM He NPedyCMOMPeEHbl

JlabGopaTropHblie padoThI

Tabmnuua 5.2.2

Ne i/t

Howmep paznena

O06beM, vac.

JIACIUIIIMHBI

0®0 | 300 | 0300

HaumenoBanue mabopatopHoi paboTsI

Kypc (yposens) |

I'eomeTpuueckue NPUMHUTHBBI  makera 3D
Kommac, Solid Works. ®opmuposanue 3D
MOJeJIeH TUIIOBBIX AeTalei

®opmumpoBanne 3D wmopeneir meranmedt  co
CJI0KHOU TreoMeTpueit

3D ™openupoBaHWHME JOeTa’eid  COOPOYHOM
€IMHULIBI

COopka m3nenusi ¢ UCTIOJb30BaHUEM MOjeNei
JeTajel BXOAAIINX B COOPOYHYIO €THHHILY

Pazpaborate mpoTOTHN W3AETHS CcOOMIOIas
TpeboBanus 3D mewyaru

Co31aTh IPOTOTHIT U3AETHS IO
MIPEUI0KEHHOMY 3aJJaHUI0, U3TOTOBUTH Ha 3D
TIpUHTEpE BBIIONHSS TpeboBanus 3D neuarn

Ucnonb3ys cxeMy U ONHUCaHUE U3JENHS,
pa3paboTaTh MPOTOTHII, UCTIONB3Ys cpeacTaa 3D
nevyatu. PI'P

Pa3paboTtaTs mpoTOTHI U3/1ENTHS BBITTOTHSIS
TpeboBanus TpedoBanuit 3D meuarn. [Iposepka
TEOMETPHUH JCTAIH, OLEHKA SPTOHOMHYECKIX
Ka4ecTB, IPOBEPKA COONPAEMOCTHU H
KOMITOHOBOYHBIX PEIICHHUH.

CO3ﬂaHI/I€ HWHTCPAKTHUBHBIX,
ACTAJIM3UPOBAHHBIX MMPOTOTUIIOB, JOCTYITHBIX
BCEM YYaCTHHKaM MPOCKTa C BOBMOXKHOCTbHIO




OIICPAaTUBHO BHOCUTHh U3MCHCHUA

Hroro:

32

CamocrosiTeIbHas paﬁoTa CTyJA€HTa

Tabmuna 5.2.4

No Homep O06bem, vac.
y pa3zaena Tema Bun CPC
n/m
mactummuasr | OPO | 300 | 0300
1 1 8 dopmupoBaHUe 3D | Toaroroexa k maGopaTopHoit
MOJIeJICH THUIOBHIX JeTaiei pabore.
dopmuIipoBaHue 3D
MoJenen neraneun co
o . Iloaroroska x
2 1 8 CIIO’)KHOM TeoMeTpHe
. J1abopaTopHBIM paboTam
OdopmiieHre 1ab0paTOpHOI
paboTsl
dopMupoBaHue Mozenei
AeTaneil  BXOZSILIUX B CamocrosiTenpHOe
3 1 8 coopounyro  emuHHMIly 1 BBINOJIHEHUE 3D Moxeneit
CJIO’KHOCTH, pa3paboTka | MPOCTHIX AeTAleH BXOISMINX B
MIPOTOTHIIOB COOPOYHYIO CAMHHALLY
Co3nate TIPOTOTHITHI
JeTaineit cOOpOYHOI
€AUHUIBI 2  CIO0XHOCTH, Honroroska x copxke
M3roToBUTH Ha 3D mpuHTEpe H3ACIHA
4 1 8 BrimonHenue Moiereii ¢
BBIMONIHAS TpeboBanus 3D
ncrnonb3oBanueM Ha 3D
nedatd. CBepka TeoMeTpuu
. neyuaTtu
JIeTaJe, OIICHKa
SPrOHOMHYECKHX KaueCTB
3D-cbopka  m3aenus B IpenBaputensHas cOopka
cucreme Solid Works wnu W3JEITUS C UCTIIOJIb30BAaHHEM
5 1,2 8 Kommac. [Mposepka peabHbIX Jeraneit
cobupaemoctu u
KOMIIOHOBOYHBIX PEILICHUM.
6 192 10 Pazpabortath MPOTOTHII [Moaroroska k PI'P.
' U3JIETUS CI0XKHON (popMEI Brmonnenne Ha 3D mpuHTepe
Hcnone3ys cxemy u
OTIACaHWe H3IEITHS,
a3paboTaTh TIPOTOTHIL
7 1,2 10 pasp P ’ | Boinonuenue Ha 3D mpunTepe
cobmomast Tpeboanust 3D
TeJaTH.
HUroro: 60

5.2.3. TlpenonaBanuie DUCIUTUIMHBI/MOMYISI BENETCS C MPUMEHEHHEM CIEAYIOIINX

BUJIOB 00pa30BaTeIbHBIX TEXHOJIOTHIL:

- Bu3yanuzauus ydeOHoro wmatepuana B PowerPoint B nuanoroBom pexume

(JIeKIIMOHHBIE 3aHATHUS);

- paboTa B MaJbIX rpynmnax (IpakTUYeCKue 3aHATHS);

- paz00p MPaKTUYECKUX CUTYaAIul (TPAKTUUECKHUE 3aHSATHSA).




6. TemaTHKa KypcOBBbIX padOT/IPOEKTOB
«Kypcoevie pabomvi/npoexmyl yueOHbIM NIAHOM He NPedyCMOmMpPeEHbl»

7. KoHTpoJbHBIE PadoTHI
Konmponvhvle pabomol yuebHbIM NIAHOM He NPe0yCMOMPEHbL

8. OueHka pe3yJIbTATOB OCBOEHUS THCHUILIMHBI/ MO
8.1. Kpurepuu oneHHBaHUS CTEIICHH ITOJHOTHI M KQU€CTBAa OCBOCHHS KOMIICTCHIMH B
COOTBETCTBUH C IUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [punoxenun 1.
8.2. PeliTHroBas cucTeMa OIICHWBAaHUS CTENEHU IOJHOTHl M KadecTBA OCBOCHHS
KOMIIETEHIIMIA OOy4YalomMXcsi OYHOH, OYHO-3a0YHOM (mpu Hanuyuu) QGOpMbl 00ydeHHUS
npezcrasieHa B Tabuune 8.1.

Tabmuua 8.1
Ne n/m | Bunps! mepornpusaTuii B paMKax TeKyIIero KOHTPOJIs | KonugectBo 6ayoB
1 Texymuas aTTecTanus
1 3amuta 1a00paTopHOH pabOTHI 20
HTOT'O 3a nepByr0 TEKYIIYIO aTTECTAIMIO 20
2 TeKyImas aTTecTaIlus
2 3amuta 1ab0paTopHON pabOTHI 20
HUTOI'O 3a BTOpyIO TEKYIIYIO aTTECTAIHIO 20
3 TekyIas arTecTaIus
3 3amurTa J1ab0paTopHON paboTHI 20
HUTOI'O 3a TpeThIO TEKYIIYIO aTTECTAIIUIO 20
4 3auer 40
BCEI'O(100

9. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 00ecnieyeHne TUCIHIINHbI/ MOAYJIS
9.1. IlepeueHb pekOMEHIyeMOi TuTepaTypsl npeactasiieH B [Ipunoxenun 2.
9.2. CoBpemenHbsie TpodeccroHanbHbIE 0a3bl JaHHBIX U WH(GOPMAIIMOHHBIC
CIIPaBOYHBIE CUCTEMBI:

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

9.3. JlumeH3uoHHOe W CBOOOJHO PACIPOCTPaHSIEMOE MPOrpaMMHOE OOecreveHue, B
T.4. OTEYECTBEHHOT'O MIPOU3BOJICTBA(71€peyUCIUMD):
He UCNONb3Yemcs

10. MarepuajbHO-TeXHMYeCKOe o0ecrneyeHue JHCIUIIMHbI/MOTY 15
[Tomemienust A TpoOBENEHHUS BCEX BUIOB pabOThl, MPETyCMOTPEHHBIX Y4eOHBIM
IUTAHOM, YKOMILJIEKTOBaHbl HEOOXOIMMBIM OOOpYIOBaHHMEM M TEXHUYECKUMH CpPEICTBAMHU

00yJeHUsI.

Tabmuma 10.1
No [Tepedens 06opymoBaHUs, HEOOXOIUMOTO JJIS [TepedeHb TEXHUIECKUX CPENCTB OOYUCHUS,
n/m OCBOCHUSI AUCLUILUTAHBI/ MO IS HEOOXOANMBIX JJIsl OCBOCHUSI IUCIUILTAHBI/ MO IS

(meMoHCTpaIMoHHOE 000PYyIOBAHHUE)

1 3D-ckanep KoMIulekT ~ MyJIbTUMEIMHHOTO  00OpYHOBaHUS:



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

MPOEKTOP, JKpaH, KOMIIBIOTEP, aKyCTHYECKas
cucrema. JIokaapHasI M KOPIIOPATHBHAS CETh.

2 JlaGopatopust «Jletamu MammH

3 ANSYS Mechanical

11. Metoanueckue ykazanusi mo opranuzamuu CPC

11.1. Meroauueckue ykazaHus 10 MOATOTOBKE K JIAOOPAaTOPHBIM 3aHITHSM.

BaxHoit (hopMoii caMOCTOSTETHLHON pabOTHI CTY/AECHTA SBISAETCS CUCTEMaTHUYECKas U
IUIAaHOMEpHAsl IMOArOTOBKA K JIabopaTopHOMY 3aHATHIO. [locie jekuuu CTyIeHT OJIKEH
IO3HAKOMHUTBCS C IUIAHOM JIAOOPAaTOpPHBIX 3aHATMH W CHUCKOM 00s3aTeNbHOM U
JOTIOJTHUTEIILHON ~ JINTEpaTypbl, KOTOPYIO  HEOOXOAMMO  TMpOYUTATh, M3YYUTb U
3aKOHCIIEKTUPOBaTh. Pa3bsiCHEHME 10 BONpPOCAM HOBOM TEMbl CTYIEHTHI IOJIyYalOT Yy
IpernoaaBaress B KOHLE NPeAbIAYIIEro NPAaKTUYECKOr0 3aHATHS.

IlonrotoBka K sabopaTOpHOMY 3aHATUIO TpeOyeT, Hpexae BCEro, 4YTEHUs
PEKOMEHAYEMBIX HCTOYHMKOB M  MOHOrpaduueckux pabor. BaxHpM 3TamomM B
CaMOCTOSITENIbHOM padoTe CTyAEHTa SIBJIIETCS IOBTOPEHUE MaTepHasa 0 KOHCIEKTY JIEKIUU.
OpHa M3 TIaBHBIX COCTaBJSAIOIIMX BHEAYAUTOPHOW IMOATOTOBKM — pabora ¢ kHuroi. OHa
IIpeIoyiaracT: BHHMMATEIbHOE IPOYTEHUE, KPUTUYECKOE OCMBICICHHE COZICpXKaHUS,
000CHOBaHHE COOCTBEHHOW MO3MIMM IO JUCKYCCHOHHBIM MOMEHTaM, I1OCTaHOBKH
MHTEPECYIOIINUX BOIIPOCOB, KOTOPHIE MOTYT CTaTh MPEIMETOM OOCYKIEHHs Ha 1a00paTOpHOM
3aHATHH.

B Havane na®opaTOpHOro 3aHATHS JIOJDKEH HPUCYTCTBOBATH OPraHU3AIMOHHBIN
MOMEHT M BCTYNUTENIbHas 4acThb. llpemnomaBarenb MPOU3HOCUT KPATKyIO BCTYIMUTEIbHYIO
peub, rae (GOpMYIHUPYIOTCS OCHOBHBIE BOMPOCHI M TMPOOJEMBI, CIOCOOBI WX pEUICHUS B
npoiiecce paboThl.

JIaGopaTopHbIe 3aHATHUS ABISIIOTCA OJHOM U3 BakHEHIINX (hopM 00yueHHs CTyIEHTOB:
OHM TIO3BOJIIOT CTYAEHTAM 3aKpeluTh, YIIIYOUTh W KOHKPETU3UPOBATh 3HAHUS MO KypCy
anreOpsl U TEOPHUH YHWCEN, MOATOTOBUTHCS K HAyYHO-HCCIIENOBATEIBCKON JesATeIbHOCTH. B
npouecce pabOThl Ha MPAKTHUECKUX 3aHIATUSIX OOy4aromuiicsi JOHKEH COBEPIIEHCTBOBATH
YMEHMSI U HAaBBIKM CaMOCTOSITEJIbHOTO aHalW3a MCTOYHUKOB M HAYYHOW JINTEPATYPHI, 4TO
HE00XO0IMMO JJIsl HAYYHO-HUCCIIEI0BATENbCKOM paboThI.

YCcBOeHHBI MaTepuall HEOOXOAMMO HAayuyUTbCS TMPUMEHATh TPU  PEIICHUU

MPAKTUYCCKUX 3aaa4.

11.2. Meroanueckue yka3zaHus IO OpraHU3aIUU CAMOCTOATEIHHONU PaboTHI.
CamocrosiTenpHas paboTa sSBISICTCSI OJHOW W3 BaXKHEHIMX (GopM M3ydeHUs 000
mucnuuMHBL. OHa TI03BOJIIET CHCTEMATH3HPOBATh W YIIIyOUTh TEOPETHUYECKUE 3HAHWS,

3aKpenuTh YMEHHUS M HAaBBIKH, CIOCOOCTBYET Pa3BUTHIO YMEHHH IOJIb30BaTbCS HAYYHOH H




yuyeOHO-MeToauuecKkoil  nureparypoil. [lo3HaBarenbHas  JEATENBHOCTH B IpoOIEcce
CaMOCTOSITENIbHOW paboThl TpeOyeT OT CTyAEHTa BBICOKOTO YPOBHS AaKTHUBHOCTH U
CaMOOPraHU30BaHHOCTH.

B yueGHOM mpornecce BBIICNAIOT 1Ba BUAA CAMOCTOATENIBHOM paboThl: ayTUTOpHAs U
BHEAyIUTOPHASI.

AynuTopHas caMocCTOsITeNbHass padoTa MO JUCUUIUIMHE BBIMOIHACTCS Ha y4eOHBIX
3aHSTHSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOCTBOM IIpENoaBaTelis U 0 €ro 3aJaHHuIo.

BHeaynuropHas camocTosATenbHas paboTa  CTYAEHTOB  IIPEJCTaBIseT COOOH
JIOTUYECKOE IPOJOJDKCHUE ayIWTOPHBIX 3aHATHNA. 3aTpaTbl BPEMEHHM HA BBIIIOJHEHHUE 3TON
paboTBl permaMeHTHPYIOTCS pabodnM Y4eOHBIM TUTAaHOM. PexuM paboThl BEIOMpAaeT cam
00y4aromuics B 3aBUCUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHM.

CamocrosrenbHas paboTa MOXKET OCYIIECTBIATbCS MHIUBUAYAJIbHO WJIM TpYNIaMH
CTYACHTOB B 3aBHCUMOCTU OT IeJM, 00beMa, KOHKPETHOW TEMaTHUKU CaMOCTOSTEIbHON
paboThl, YPOBHS CJIOKHOCTH, YPOBHSI YMEHUN CTYI€HTOB.

CamocrosrenbHas paboTa BKIIOYaeT B ce0s1 paboTy ¢ KOHCIEKTOM JICKIUH, H3y4eHUE
U KOHCIEKTUPDOBAHHE  PEKOMEHIYEMOW  JMTEpaTyphl, IOATOTOBKA  MYJIbTHMEIUA-
COOOLIeHNI/I0KIIa/10B, TOATOTOBKA pedepara, TECTUPOBAHUE, PELICHUE 3a1a4 U YIPaXXKHEHUH
no oOpasly, pelleHHWe BapUATUBHBIX 3aJa4, BBIIIOJIHEHUE YEpTEXKeH, CXeM, pacyeToB
(rpaduueckux paboT), pelieHne CUTYallMOHHBIX (Ipo(ecCHOHAIbHBIX) 33/1a4, OArOTOBKa K
JEJIOBBIM WIPaM, IPOEKTHUPOBAaHME W MOJEIUPOBAHUE Pa3HBIX BUAOB U KOMIIOHEHTOB
npodeccHoHAIbHOM 1eATETbHOCTH, HAyYHO-HCCIIEI0BATENbCKYIO paboTy U JIp.

KoHTposb pe3ynpTaToB BHEAYIUTOPHON CaMOCTOSATENbHON pabOThl CTYJJEHTOB MOKET
OCYIIECTBIISATHCS B MpEeaX BPEMEHH, OTBEIEHHOIO Ha 00s3aTebHble YUeOHbIE 3aHITHS 110
JUCLUIUIMHE ¥ BHEAYyIUTOPHYIO CaMOCTOSATENIbHYIO paboTy CTYAEHTOB IO AUCLUILIUHE,
MOYKET MPOXOANUTH B MMCbMEHHOM, YCTHOM MIIM CMELIaHHOH (opme.

PabGora Ha nekuMM — 3TO CIOXKHBIA IPOLIECC, KOTOPBIM BKIIOYAeT B ceds Takue
AIIEMEHTHI KaK CIyIIaHHe, OCMBICIEHHE U, COOCTBEHHO, KOHCIIEKTUpOoBaHue. J1jig Toro, 4ToObI
JIEKLUs BBIIIOJHWIA CBOE HA3HA4YEHME, BAXKHO INOATOTOBUTHCA K HEM M €€ 3alMCH el J10
NpUXOJa MpernoiaBaTesisi B ayAUTOPUIO, TTOCKOJIBKY B MEPBbIE MUHYTHI JIEKIIUN OOBABISAETCS
TeMa JieKIuH, (GOopMyIupyeTcsi €€ OCHOBHas Iiefib. be3 3Toro panpHeilliee BOCIpUSATHE
JIEKIMU CTAHOBUTCS CJOXHBIM. BaXHO HaydMThbCsl CilyllaTh MpernojaBaTesiss BO BpeMs
JEKUUU. 3/1eCh HE CleNyeT IyTaThb TaKhe MOHSTHA KakK CiblaTh W ciaymars. CiymiaHue
JIEKIIMM COCTOUT M3 HECKOJIbKUX 3TalloB, HAUYMHAs OT CJBIIIaHUS (IEepBbIM IIar B mporecce

OCMBICJICHHOTI'O CJ'IyH_IaHI/IH) " 3aKaH4YuBas OHGHKOﬁ CKa3aHHOI'0.



YroObl mporece ciymanus crain 6osee 3()(HEeKTUBHBIM, HY)KHO pa3feisaTh KauyecTBO
oOIIeHus C  JIGKTOPOM, HAy4YUThCA MOJAEPKUBAaTh  HENpPEpPHIBHOE BHUMAaHHE K
BBICTYHaonieMy. Jlist onTHMH3auy mporecca CIynIaHus ClIeayeT:

1. Hay9uTHCS BBIACIATH OCHOBHBIE MTOJIOKEHUS. Henb3st MOHATH U 3aIIOMHUTH BCE, YTO
TOBOPUT BBICTYMAOUINIA, OIHAKO MOXKHO BBIJCIUTH OCHOBHBIE MOMEHTHL. Jljisi 3TOTO
HEo0X0uMO O0paliaTh BHUMAaHHE Ha BBOJAHBIC CIIOBA, CIOBOCOYETAHHsS, (pasbl, KOTOpPHIC
UCTIONB3YIOTCS,, KaK TMpaBWJO, s TepexojJa K HOBBIM IIOJOXKEHHUSM, BBIBOJAM U
0000IIIEHUAM;

2. BO BpeMsI JIEKIIUH OCYIIECTBIIATH MMO3TAIHBINA aHAJIU3 M 0000IIEHUE, YCIIBIIIAHHOTO.
Heo0xoauMo MOCTOSHHO aHANM3UpOBaTh U 0000IIATH MOJOXKEHUS, PACKPHIBAEMbIE B peud
rosopsero. Crapasch NpeACcTaBUTh MaTepuan 00OOLIEHHO, Mbl TOTOBUM HAJIeXKHYIO 0azy
JUISl SKOHOMHOM, CBEPHYTOH ero 3amucu. JlenaTs 3To Jydine BCEero Mo 3Taram, OpUCHTUPYSCH
Ha MOMEHT JIOTMYECKOrO 3aBepICHHs OIHOTO BoOIpoca (MOJBONpOca, Te3uca W T.J.) U
nepexoaa K Apyromy;

3. TOTOBHOCTBH CITyIIaTh BBICTYIJICHHE JICKTOPA /10 KOHIIA.

Crymanue sBIIsSIeTCS JHMIIb OJHUM M3 3JIEMEHTOB XOPOIIEr0 YCBOSHHS JIEKIIMOHHOTO
Mmarepuarna.

[Torox wHpOpPMAIUK, KOTOPBIH cOOOIIAeTCS BO BpeMs JIEKIUH HEOOXOIHMMO
(UKCUPOBATh, 3aMMUCHIBATH — HAYYUTHCS BECTH KOHCIIEKT JICKIINH, TIe (HOPMYITHPOBAIUCH OB
HanOoJiee BaKHbIE MOMEHTHI, OCHOBHBIE TOJIOKEHUS, U3j1araeMble JIeKTopoM. [t BeaeHus
KOHCIIEKTa JIEKLUU CJeyeT MCIIOJb30BaTh TETpajib. BejeHue KOHCMEKTa Ha JMCTOYKax He
PEKOMEHAYETCS, MMOCKOIBKY OHHM HE TaK YAOOHBI B MCIIOJIb30BAaHUM M 4acTo TepstoTcs. [lpu
oopMIIeHHN KOHCTIEKTa JIEKIIMHA HeOOXO0ANMO OCTABIISATH MOJIS, TAE CTYJCHT MOXKET 3aIicaTh
CBOM COOCTBEHHBIE MBICIM, BO3HUKAIOLIME MapajUIebHO C MBICISIMH, BBICKa3aHHBIMU
JEKTOPOM, a TaKXke BOIPOCHI, KOTOPbIE MOTYT BO3HHKHYTh B IPOILIECCE CIYIIAHUS, YTOOBI
MOJyYUTh HAa HHUX OTBETHl NPH CaMOCTOSTEIBHOW MPOpabOTKE MaTepuayia JIEKIUH, TpU
M3y4eHUH PEKOMEHIOBAaHHOH JIUTEPATyphl WIIH HETIOCPEACTBEHHO y MPEIoIaBaTelisi B KOHIIE
JEKIHH.

CocTaBisisi KOHCIEKT JIEKIIMHU, CIEAYyeT OCTaBIATh 3HAUMTEIbHBIM MHTEpBAl MEXIY
CTpOYKaMH. DTO CBS3aHO C TE€M, YTO HMHOTJAa BO3HUKAaeT HEOOXOAMMOCTh BIHCATH B
NePBOHAYAILHBIA TEKCT JICKIIUU OJHY WJIH HECKOJBKO CTPOUYEK, MMEIONINX MPHHINIHAIEHOES
3HaYeHWE M TIOYEPNHYThIX M3 JPYIHX MCTOYHHMKOB. PaccrosiHMe MeXAy CTpOKaMu
HE00XO0IMMO TaKXke Ul MOJYEPKUBAHUS CJIOB WM LENIBIX TPYII CJIO0B (Takoe MOoJuYepKUBaHNE
BBI3BIBACTCSI HEOOXOAMMOCTBIO NPHUBJICYh BHUMAaHHE K JAHHOMY MECTY B TEKCTe IIpH

NOBTOPHOM 4TeHUHU ). OOBIUHO MOAUYEPKUBAIOT ONPEENICHUS, BBIBOIBI.



['maBHBIM OTJIMUMEM KOHCIIEKTa JIEKIIMM OT TEKCTa SIBJISIETCS CBEPTHIBAHUE TEKCTA.
[Ipu BeneHMM KOHCHEKTa YHAISIOTCA OTIEIbHBIE CIIOBA HMJIM YaCTU TEKCTa, KOTOPbIE HE
BBIPQXAIOT 3HAUYMMYyI0 HMH(OpPMAIMIO, a pa3BepHyTble OOOPOTHI peyH 3aMEHSIIOT Oolee
JAKOHUYHBIMH WJIM K€ CHHOHMMHUYHBIMU cJOBOocoueTaHusiMH. [Ipu KOHCHEKTHpOBaHUU
OCHOBHYIO HMH(OpPMAIUIO CJIEAyeT 3alUChiBaTh MOJAPOOHO, a JOMOJHUTEIbHBIE U
BCIIOMOTATENIbHBIC CBEJICHUS, MPUMEPhl — OYeHb KpaTko. OCOOCHHO BaXKHBIE MOMEHTHI
JIEKIIMU, HA KOTOPHIE CIIeIyeT 00paTuTh 0co00e BHUMAaHWE JIEKTOP, KaK MPaBUIIO, YUTACT B
3aME/UICHHOM TEMIIe, 4YTO IO3BOJIAET CJeNaTh MX 3aluch JA0cioBHOM. Takke BakHO
MOJIHOCTBIO 0€3 BCAKHX M3MEHEHHUIl BHOCUTH B TETPaab CXEMbI, TaOIUIbI, YEPTEKU U T.II.,
€CJIM OHU TPEIIONIATal0TCs B JIGKIUH. [[J1st TOro, 9TOO0BI COBMECTHTHh MEXaHUYECKYIO 3aIHCh C
MOYTH JIOCIIOBHBIM (PHKCHpOBaHWEM HamOoJiee BaXKHBIX ITOJOXKCHHUH, MOXKHO HCIOIb30BaTh
CUCTEMBI YCIOBHBIX COKpalleHUi. B mepByro ouepenb COKpamiaroTcsl JUIMHHBIE CIOBa H T€,
YTO TOBTOPSIIOTCS B PEUM JIEKTOpa yaiie Bcero. [Ipu 3ToM camo cokpailieHue A0KHO ObITh

110 BO3BMOXHOCTH KPATKHUM.



IInanupyemble pe3yabTaThbl 00y4eHHs 1J1s1 GOPMUPOBAHMSA KOMIIETEHIMH U KPUTEPHH X OLleHUBAHMS

JucuumumHa/Moaynb: [IpoToTunpoBanye NPOMBIIUIEHHBIX 00ObEKTOB

Kona, cnermansuocts: 21.05.01 [Ipuknagnas reoae3ust

crienuainun3anus. I/IH)KeHepHO'l"CO,He3I/ILIeCKI/I€ HU3BbICKaAHUA

[Tpunoxxenue 1

KO)I 1 HAMMCHOBAHUC

Kona u nammeHnoBanue
HWHAWKATOpa TOCTIKEHUS

KOIL 1 HAaUMCHOBAHUEC PE3YyJIbTaTa

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYESHUS

KOMITETEHIINU 00y4eHHs N0 TUCHUILTHHE (MOIYIIO
KomreTes y (vonymo) 1-2 3 s 5
YK-1. Cnocoben He 3HaeT | JlemoHCcTpupyer JlemoHCTpHpYeT JlemoHCTpHpYeT
OCYILIECTBIISTH OCHOBHBIE 3HaHHE JIOCTaTOYHbIC HCUepIBIBAIOLINE
KPUTHYECKHI aHATH3 3aKOHBI OTZAENBHBIX 3HAHMS 3aKOHOB | 3HAHWS 3aKOHOB
TEOMETPUYECKOT | 3aKOHOB reOMETPUYECKOTO reOMETPUYECKOTO
IpOOIEMHBIX 3uamv  (31): OCHOBHBIE 3aKOHBI
. 0 TreOMETPUYECKOTr0 | (hOPMUPOBAHUS (bopmupoBaHust
cUTyaluil Ha OCHOBE TeOMETPUUYECKOTO (dhopMupoBanus
¢dopmupoBanus | (HOPMHPOBAHUS MOCTPOCHHS U | TIOCTPOCHUS u
CHCTEMHOTO MOCTPOCHHUS " B3aHMHOTO
. MOCTPOCHUS ¥ | MOCTPOCHUSA U | B3aHMHOTO B3aUMHOTO
nepecevdeHust MOAEIIeH MPOCTPaHCTBA
noaxona, B3aUMHOTO B3aUMHOTO HepecedeHIs HepecedeHHs
BEIpa0baThIBaTh TIepecedeHIs TIepecedeHIs MoJenen MoJenen
CTpATeruio AeiCTBHiA Mojenen Mojenen MIPOCTPAHCTBA MIPOCTPaHCTBA
MIPOCTPaHCTBA MIPOCTPaHCTBA
VYK-1.7. Pazpabotka u pOCTP pOCTD
He ymeeT | Ymeer Ymeer B  cosepuiencrse
000CHOBaHUE IUIaHa
. o UCIIOJIb30BaTh UCIIOJIb30BaTh UCIIOJIb30BaTh ymeeT
JEUCTBUH 10 PELICHUIO
. rpapugeckue rpapugeckue rpaduueckue HCIO0JIb30BaTh
pobJIeMHO cCUTyaIu
METOJIbI METOJIbI METOJIbI rpaduueckue
MOJICJIMPOBAHUS | MOJEIMPOBAHUS MOJICTTUPOBAHHUS METOJIbI
Ymems (Vi): UCTIOJIb30BAaTh p P P
00BEKTOB 00BEKTOB 00BEKTOB MOJIETHPOBAHU
rpaduueckue METOBI
MIPOCTPaHCTBa, MIPOCTPAHCTBa, MIPOCTPAHCTBA, 00BEKTOB
MO/JIETTMPOBaHHUS 00BEKTOB
pemarts pemarts pemarts MIPOCTPAHCTBA,
MPOCTPAHCTBA, PENIaTh HHXEHEPHO-
WH)KEHEPHO- WH)KEHEPHO- WHKEHEPHO- pemarts
TeOMETPUYECKHE 3a/1a41
TE€OMETPUYECKH | TEOMETPUYECKHE | TeOMETpPHUYECKHUE WHKEHEPHO-
€ 3aJa4un 3aJa4yd, AOIycKas | 3a/a4d, JOIycKas | T€OMETpHUYECKHUE
3HAYUTEIbHBIE HE3HAYHTENIbHbIE 3a71a4u
HETOYHOCTHU U | HETOUYHOCTH u
MOTPEITHOCTH MOTPEIIHOCTH




KO,H 1 HAMMCHOBAHUC

Kona n nammeHnoBanue
HWHAWKATOpa TOCTIKEHUS

KOI[ 1 HAUMCHOBAHUEC PE3YyJIbTaTa

Kpurepun onieHnBaHus pe3yaIbTaToB 00yYeHUS

KOMICTCHITHH 00yYCHHS IO AUCIUILTUHE (MOIYITIO
B —— y Y1) 1-2 3 1 5
He Brnazaeer | Bnageer Xopomo  Buameer | B coBepuieHcTBe
criocobamu criocobamu criocobamu BJIafieeT Crocobamu
n300pakeHus n300pakeHus n300paKeHust n300paKeHHs
Braoemw (B1): criocobamu | JFOOBIX MIOOBIX MoOJeNel | JIoOBIX — MOJEJCH | JIOBIX — MOETCH
n300pakeHuss ~ JIOOBIX — MOJENeW | Mojeneit MPOCTPAHCTBA HA | MPOCTPAHCTBA  HA | IPOCTPAHCTBA  HA
MPOCTPAHCTBA HA IUIOCKOCTH M B | IPOCTPAHCTBA IUIOCKOCTH W B | INIOCKOCTH W B | IUIOCKOCTH H B
MIPOCTPAHCTBE Ha IJIOCKOCTH W | MPOCTPAHCTBE, MIPOCTPAHCTBE, MIPOCTPAHCTBE
B IIPOCTPAHCTBE | JOMYyCKaeT JIOITyCKast
3HAYUTENNbHBIC HE3HAYNTEIFHBIE
OIMOKH OIIHOKH
He 3Haer | JemoHcTpupyeT JemoHcTpupyet Jemonctpupyet
CTIOCOOBI 3HaHUE CII0COOOB | HOCTaTOYHBIC HCYUCPIIBIBAIOIINE
TTOCTPOCHHUS TTOCTPOCHUS 3HaHUS  CHocoOOB | 3HaHWSA  CIOCOOOB
rpa)u4ecKkoro rpa)u4ecKoro MOCTPOCHHUS MOCTPOCHHUS
3namo (32): cmocoObl MOCTPOCHHUS pag pag P P
HU300paKeHNA U300pakeHnsi Ha | rpadMyecKoro rpaduyeckoro
rpadguyeckoro  M300pakeHHsT  Ha
Ha IUIOCKOCTH M | INIOCKOCTH U B | M300pakeHHs  Ha | M300pakeHHs  Ha
IUIOCKOCTH M B TPEXMEPHOM
B TPEXMEPHOM | TPEXMEPHOM IUIOCKOCTH M B | IDIOCKOCTH ¥ B
MPOCTPAHCTBE c MIOMOUIBIO
. NPOCTPAHCTBE C | NPOCTPAHCTBE C | TPEXMEPHOM TPEXMEPHOM
KOMIIBIOTEPHBIX TEXHOJIOT U
TIOMOIIIBIO TIOMOIIIBIO MPOCTPAHCTBE ¢ | mpocTpaHCTBE c
KOMIBIOTEPHBIX | KOMIIBIOTEPHBIX TTOMOIIIBIO TTOMOIIIBIO
TEXHOJIOTHIA TEXHOJIOTHIA KOMIIBIOTEPHBIX KOMIIBIOTEPHBIX
YK-2. Criocoben VK-2.1. ®opmupoBanue TEXHOJIOTHI TEXHOJIOTHI
YHOPAaBJIATH NPOCKTOM | pjenu, 3ajady, 3HAYUMOCTH, He ymeeT | Ymeer YmMmeer B COBEpUICHCTBE
Ha BCEX JTAlax ero | OXXHIAeMBIX pPe3yJIbTaTOB MPOEKTUPOBATH | MMPOEKTUPOBATH MIPOEKTHPOBATh ymeer
JKU3HEHHOrO IUKia | MPOEKTa 00BEKTHI JIFO00H | 0OBEKTHI  JIFO00H | OOBEKTHI MF000# | MPOEKTHUPOBATH
CIIOXKHOCTU B | CIIO)KHOCTH B | CIIO)KHOCTH B | OOBEKTHI 0001
JBYXMEPHOM H | IBYXMEPHOM U | JIBYXMEPHOM U | CIIOXKHOCTH B
Yaemo (V2): MPOCKTHPOBATE | ZXMepHOM T ZXMepHOM T ZXMepHOM JIBYXMEPHOM u
0GBEeKTBI  IOGOH  COKHOCTH B | P P P P P P YXMEp
NPOCTPAHCTBE C | MPOCTPAHCTBE C | MPOCTPAHCTBE C | TpexMepHOM
JIBYXMEPHOM u TPEXMEPHOM
TIOMOIIIBIO TIOMOIIIBIO MTOMOIIIHIO MPOCTPAHCTBE c
MPOCTPAHCTBE c TIOMOUIBIO
. KOMITBIOTEPHBIX | KOMITBIOTEPHBIX KOMIIBIOTEPHBIX MTOMOIIIBIO
KOMIIBFOTEPHBIX TEXHOJIOT U . . .
TEXHOJIOTHIA TEXHOJIOTHH, TEXHOJIOTHH, KOMITBFOTEPHBIX
JIOITyCKast JIOITyCKast TEXHOJIOTHI
3HAYHUTEIIEHBIC HE3HAYUTEILHBIC
HETOYHOCTH U | HETOYHOCTH u
MTOTPENTHOCTH MOTPENIHOCTH




KO,H 1 HAMMCHOBAHUC
KOMIICTCHIIH

Kona n nammeHnoBanue
HWHAWKATOpa TOCTIKEHUS

Kox n HanmeHOBaHue pe3yabTara
00y4eHHs 10 TUCIUILTHHE (MOYIIIO)

Kpurepun onieHnBaHus pe3yaIbTaToB 00yYeHUS

KOMIIETEHIINN 1-2 3 4 5
He Brnazeer | Buageer Xopomo  Buameer | B coBepuieHcTBe
HaBBIKaMU HaBBIKAMU HaBBIKAMHU BIIaJIC€T HAaBBIKAMH
BBITIOTHEHUS BBITIOTHEHUS BBINOJIHEHUS BBINOJIHEHUS
Braoems (B2): HABBIKAMHU
., | omeparus ornepanus onepanus onepanus
MOCTPOCHUS n300pakeHui
. 00paTHOro 00paTHOro 00paTHOTO 00paTHOTrO
TEXHHUYECKUX H3/enuil, ohopmIIeHUs
o HWH)XUHUPUHTA HWH)XUHUPUHTA WH)XKUHUPUHTA WH)XUHUPUHTA
gepTexeit c MIOMOILBIO N N . .
o JeTajel MalluH | AeTaleldl MalluH, | AeTaleil  MalluH, | AeTalled MalluH
KOMIMBIOTEPHBIX TEXHOJIOTHI
JOITyCKaeT JIoITycKas
3HAYUTENbHBIE HE3HAYNTEIIbHbIE
OIINOKH, OINOKH.
3namo (33): nectyromue | He 3Haer | JemoHcTpupyet JemoHcTpupyet Jemonctpupyet
CTaHJapTBhl, HOJIOKEHHUS 1o | ACHUCTBYIOLINE HEJOCTaTOYHbIE JIOCTaTOYHBIE HCYEPIBIBAIOIUE
odopmreHnIO MIPOEKTHON U | CTaHAApTHI, 3HaHUA 3HaHUA 3HaHUA
KOHCTPYKTOPCKOM JOKYMEHTAI[UU MOJIOKEHUSA MO | AEUCTBYHOIIUX JIEUCTBYIOIINX JIEUCTBYIOIINX
odopmiiernIo CTaHIAapTOB, CTaHJapTOB, CTaHJapTOB,
IIPOEKTHOMI U | MOJIOKCHUH IO | IOJOKEHUH 10 | IOJOXKEHUI o
KOHCTPYKTOPCK | odopmiieHnIo odopMIIeHHIO odopMIIeHHIO
oi IIPOEKTHOMI U | IPOEKTHOMU U | IPOEKTHOM U
JOKYMEHTalu1 KOHCTPYKTOPCKOM | KOHCTPYKTOPCKOM KOHCTPYKTOPCKOM
VYK-2.2. Bribop cmocoba JOKYMEHTalNH JIOKYMEHTAIUH JTIOKYMEHTAITIH
peamusanMu  1poekTta ¢ | Ymems (V3): BemMonHATH 4epTexu, | He ymeeT | Beinonsser Brinonuser Beinonuser
y4eTOM HaIW4Ms | SJCKTPOHHBIE MOJEITH JeTaliell ¥ | BEIOJIHATH YePTEXKH, YEepTEkKHU, BBICOKOTOYHBIE
OrpaHUYEHUI U PECypCcOB W3JCTU B COOTBETCTBHH  C | YCPTEXKH, JIIEKTPOHHBIE JJIEKTPOHHBIE YEepTEkKHU,
TpeOOoBaHUSIMHA JIEHCTBYIOIIMX | AJNEKTPOHHBIE MOJENH JAeTanedl | MOJENU AeTaleld M | JJIEKTPOHHBIE
CTaH/AapTOB MOJIENN AeTajlell | 1 W34eadil B | U3AeIHUi B | MOJenN JeTaled u
U U3AEIUI B | COOTBETCTBUM C | COOTBETCTBUU ¢ | n3nenui B
COOTBETCTBHM C | TpeOOBaHUAMU TpeOOBaHUAMHU COOTBETCTBUH c
TpeGOBaHUSIMHU JeHCTBYIONINX JIEHCTBYIOIINX TpeOOBAHUAMHU
JIEUCTBYIOIIUX CTaHJApTOB, CTaH[apTOB, JIEHCTBYIOIIMNX
CTaHIApTOB JIOITyCKaeT JIOTTyCKaeT CTaHJapTOB
3HAYUTENbHBIE HE3HAUNTENIbHBIE
OLIHOKH OIIHMOKH




KO,H 1 HAMMCHOBAHUC
KOMIICTCHIIH

Kona n nammeHnoBanue
HWHAWKATOpa TOCTIKEHUS
KOMITETEHIIUN

Kox n HanmeHOBaHue pe3yabTara
00y4eHHs 10 TUCIUILTHHE (MOYIIIO)

Kpurepun onieHnBaHus pe3yaIbTaToB 00yYeHUS

1-2 3 4 5

Brmangets (B3): HaBblkamMu | He Brnageer | CocraBiseT CocraBiser B  comepmencTse
COCTaBJICHUS KOHCTPYKTOPCKOH | HaBBIKAMU KOHCTPYKTOPCKY | KOHCTPYKTOPCKYIO | BJIaJceT HaBBIKAMU
JMIOKYMCHTAIIUM C HCIOJB30BAHUEM | COCTABJICHUS 10 TOKYMCHTAIIUIO | JOKYMEHTAIMIO  C | COCTaBJICHUS
MPUKJIIATHOTO MPOTPAMMHOTO | KOHCTPYKTOPCK | C HCTIOJIb30BaHUEM KOHCTPYKTOPCKOM
obecreyeHUs oif HCIONB30BaHUCM | TPUKIIATHOTO JMOKYMECHTAIUH  C

JOKYMCHTAI[UK | TPUKIIAIHOTO MPOTPaMMHOTO HCTIOJIb30BaHUECM

c MIPOTrPaMMHOTO obecrieueHws, MPUKIIIHOTO

UCIONb30BaHHe | obecrieueHus, JIOTyCcKaeT MPOTrPaMMHOTO

M TPHKIATHOTO | JOMyCKaeT HEe3HAYHUTEIIbHbIC obecrieueHust

MPOTPaMMHOTO | 3HAYUTEIIbHBIE OIIHOKH

obecrieueHHs OINNOKH
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[punoxenne 2

Ne HaszBanue yyeOHOTO, y1eOHO-METOAMYECKOTO H3IAHHS, KomuuectBo KonTtunarent ObecnieueHHOCTh Home
/I aBTOD, U31ATENBCTBO, BUJI U3AaHUS, TOJ U3TaHUS 3K3EMILISIPOB B o0yJaronmxcs, oOyJaronmxcs 5EKTPOHHOTO
BUK HCTIONB3YOIINX nHTepiTypon, papmanTa B 95C
YKa3aHHYIO %o (+/)
JIATEPATYPY
1 Kpasuenxko, E. I'.
AJTATHBHBIC TEXHOJIOTHH B MAIIHHOCTPOCHHUH : yueOHOE mocodue

/ E. T'. KpaBuenko, A. C. Bepemaruna, B. }0. Bepemarus. - Mockga :

Ait ITu Ap Menua, 2021. - 139 c. - 3bC "IPR BOOKS". - ISBN 978- OP* 25 100 +

5-4497-1012-3 : ~B. 11. - TekcT : HEMOCPEACTBEHHBIIH.

Kuwura naxonurcs B npemuym-sepcun ObC IPR BOOKS.
2 JIn, Kynsy.

Ocuorsl CAITP CAD/CAM/CAE : niep. ¢ auri. / K. JIu. - Mocksa

[u mp.] : Tutep, 2004. - 560 c. : ui. ; 24 cM. - bubauorp.: ¢. 541-550

(166 HazB.). - And. ykas.: c. 551. - Ilep. u3n. : Principles of oOP* 25 100

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 :

HEMOCPEJACTBEHHbIH.
3 Maprus, benna.

YHuBepcanbHble MeTop! qu3aiiHa : 100 3¢ GeKTUBHBIX peleHni
Ju1st HanOoJee CI0XKHBIX pobiieM nu3aiiHa / b. Maprtun, b. p* o5 100

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 : HEMOCPEICTBEHHBIIA.




4 Mamox, B. H.
Beenenne B coBpemennsie CAIIP : xypc nekmuii / B. H. Mamox. - p* 25 100
[b. m.] : MK Ilpecc, 2010. - 192 c. - OBC Jlans. - ISBN 978-5-
94074-551-8 : ~b. 1. - TekcT : HeMOCPEICTBEHHBIH.
5 Kamenes, C. B.
TexHoNOrnN aJIMTUBHOTO MTPOM3BOACTBA: y4eOHOE OCoOHe IS
CIIO / C. B. Kamenes, K. C. Pomanenko. - Capatos : oP* 25
Ipodobpazosanue, 2020. - 144 ¢. - 3BC "IPR BOOKS". - ISBN 978-
5-4488-0564-6 : ~b. 1. - TekcT : HeMOCPEICTBCHHBIM.
6 Ky3bpmuna, TaTbsiHa BacunbeBHa.
I'paoycTpOUCTBO: OT IPUCBOCHUS K YCBOCHHUIO MPOCTPAHCTBA :
yuebnoe mocodue / T. B. Ky3smuna, O. K. bensasckas ; TUY. - p* 25
Tromens : OO0 "MexnyHapoasslit uactuTyT", 2020. - 127 C. -
DnektponHas oudmuoreka TUY. - ISBN 978-5-6040801-7-7 : ~b. 1. -
TekcT : HemoCpeICTBEHHBIN.
- /’
3aBenyrommii kadeapoit ' et IO.E. SIky6oBckuit Jlupexrop BUK ‘ / JL X. Kaiokopa

«30» aBrycra 2021 r. «30» aBrycra 2021r.
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