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Ienn

JUCIUTLINHEBL:

1. Hean u 3a7a4u 0CBOEHMS JUCHUIJIMHBI

IoATOTOBKA

KB (UM POBAHHBIX
KOMITBIOTEPHOTO  MOJICIUPOBAHUS W AIANTHUBHBIX TEXHOJOTHH,

obiacTu
pa3BUTHS

KaJpoB B
a TaKxke

JUYHOCTHBIX KAauecCTB, IO3BOJISIONIMX peaan30BaTh CHOPMHUPOBAHHBIE KOMIETCHIIMH B
po(heCCHOHATILHOM JEATSIILHOCTH.
3amauy JUCIUILIMHEI

YMEHHE MPUHUMATh PEIICHUS B CIIOXKHBIX MPOU3BOJICTBEHHBIX CUTYAIIUSX;

YMEHHE ONITHMH3UPOBATH M AaBTOMATU3UPOBATH MPOIECCHI TPOSKTUPOBAHUS OOBEKTOB;

BJIQJICTh COBPEMEHHBIMU QJIATUBHBIMH TEXHOJOTHSAMHU U cpeactBamu 3D mewarn
HEOOXOAUMBIMH IIpU pa3pabOTKe IMPOTOTHUIIOB JCTAJICH U COOPOYHBINA SIUHUIL;

BJIQJICTh METOJIaMU I'€OMETPHUYECKOTO MOJICIMPOBAHUS U3JCIUNA U TeXHoNorusmMu 3D

neyaTtu

2. MecTto nucnuminnabl B crpykrype OIIOII BO

Huctunmuuaa  b1.0./71B.03.07

«[IporoTunupoBaHre NPOMBILIUIEHHBIX OOBEKTOB»

OTHOCHUTCSI K JUCIHMIUIMHAM OOIEYHUBEPCUTETCKOro OJOKa 3JIEKTUBHBIX JUCLUIUIMH I10
temaruke "Lupposas nmxeHepus"
Heo6xoauMbpIMU yCIOBUSAMU JUIsl OCBOEHUS! TUCLMITIIMHBI SBIISIOTCS:

3HaTh:

JJIEMEHTBl  WH)KCHEPHOMU

rpadukmy,

OCHOBBI reoMETpUICCKOro

MOJIeJTUPOBAHUS, POTPAMMHBIE CPEACTBA KOMITBIOTEPHOU rpaduky;
— METOJIUKY (hOPMUPOBAHUS TPEXMEPHBIX MOJIETICH THITOBBIX JICTaJICH;
YMeTh: HUCNONb30BaTh MJIs PELICHUS 3a/lad METOAbl WHKEHEPHOW TI'€OMETpHH,
CPEJICTBA TEOMETPUUYECKOTO MOJEINPOBAHHUS.
Brnaners: HaYanbHBIME HaBbIKAMU Pa3paOOTKH SJEKTPOHHBIX MOJIETICH eTalei;
— HaBbIKAMHU YTEHUS KOHCTPYKTOPCKHUX, TEXHOJOTMYECKUX U JPYTUX 3IJIEKTPOHHBIX

JAOKYMCHTOB.

Coz[epncaHHe JAUCHUIUIMHBL  ABJIICTCA  JIOTHYCCKUM IMPOAOJDKCHUEM  COACPKAHUA
JUCIUITIINH Ha‘-IepTaTeJ'IBHaH TeOMETPHUA U KOMIIBHOTCPHAA Fpa(I)I/IKa H CIIYKHUT OCHOBOM JJIA
OCBOCHUA JHUCHUIIINH Texuomorun HMUTAIMUOHHOI'O MOJCIUPOBAHNA, TexHomorudeckue

u pa3MepH51171 dHAJIM3 B AaAJAUTUBHOM IIPOU3BOJICTBC,

IIPOLIECCHI
MPOMBIIIIIEHHOCTH.
3. PesynbTaThl 00y4eHuUs1 10 IMCHMILIMHE

[Ipouecc wu3ydeHHs THUCIUIIIIMHBI

Master-moienu B

HampaBlieH Ha (OpPMHUPOBAHHME CIEAYIOLIUX

KOMIIETEHLINM:
Tab6muna 3.1
Konun
Koz ¥ HaMMEHOBaHKE UHAUKATOPA JOCTHIKEHUS Kox v HauMeHOBaHHUE Pe3yJIbTaTa
HAMMEHOBAHUE
xomnererm (/1K) 00y4YeHHs IO AUCIUTUTHHE (MOIYITIO)

KOMIIETEHIUY
VK-1. Cnocoben 1.1 3HaET OCHOBHBIE 3aKOHBI
OCYLIECTBIIATH TEOMETPUUIECKOTO
KPHTHYECKHIA (hopMupOBaHUs TIOCTPOCHUS U
ananms VYK-1.1. Ananusupyer npoGneMuyio curyanuto | B3AHMHOTO IIEPECCUCHUA
POOIEMHBIX (3amauy) u  Beyiensier  ee  GasoBbie | MOJICJICH MPOCTPAHCTBA
CHTyaluit Ha cocTaBisromue. PaccMarpuBaer  pasmmuble | 1.2 HCIONB3yeT rpaduueckue

OCHOBE CUCTEMHOT'O
oAX0/a,
BbIPa0ATHIBATH
CTpATETHIO
JICHCTBHI

BapuHaHThl pPEUIeHUs IPOOJIEMHON CHTYyalllH
(3amaum), paspabaTbiBaeT  aIrOPUTMBI  HX
peanuzaium.

METO]Ibl MOJIETTUPOBAHMS
00BEKTOB MPOCTPAHCTBA, PEIIATh
MHXEHEPHO-TEOMETPUIECKIE
3aJa4u

1.3 Bmageer criocobamu
n300pakeHMsI TIOOBIX MOaeIeH




Konn
HaMMEHOBaHNE
KOMITETEHIIUN

Kon 1 HanmMeHOBaHME MHIMKATOPA JOCTHKEHHS
komrierenimu (MJIK)

Kopn u HanmeHoBaHUE pe3ynbTarta
00y4eHHs 10 TUCLIUILIMHE (MOIYIIIO)

MIPOCTPAHCTBA Ha TUIOCKOCTH U B
MIPOCTPAHCTBE

YK-2.
YIIPaBISATH

MPOEKTOM Ha BCEX
JTanax

Criocoben

€ro
JKU3HCHHOI'O ITUKJIa

VK-2.1. ®opmynupyeT B paMKax IMOCTaBICHHOMN
IIETIN TIPOCKTa COBOKYITHOCTh B3aNMOCBSI3aHHBIX
3agad, O0OECIeUMBAIONINX €€ JOCTIDKCHHE.
Omnpenenser 0KUIacMble PE3yJIbTATH PEIICHHS
BBIJICTICHHBIX 33/1a4.

1.1 3HaeT CITOCOOBI MMOCTPOCHUS
rpaduIecKkoro u300pakeHs Ha
IJIOCKOCTH U B TPEXMEPHOM
MIPOCTPAHCTBE C TIOMOLIBIO
KOMIIBIOTEPHBIX TEXHOJIOTHH

1.2 mpoekTupyeTr 0OBEKTHI
J000M CII0)KHOCTH B
JIBYXMEPHOM U TPEXMEPHOM
MPOCTPAHCTBE C TIOMOIIIBIO
KOMIIBIOTEPHBIX TEXHOJIOTHIA

1.3 BnajeeT HaBBIKAMU
IIOCTPOCHUS N300pakeHU I
TEXHHUYCCKHUX H3JICITHH,

o opMIICHUS YePTEIKEH C
TIOMOIIIBIO KOMITBIOTEPHBIX
TEXHOJIOTHI

VK-2.2. IlpoexTupyeT pemeHne KOHKPeTHOH

3aJaud  TPOEeKTa, BBIOMpas  ONTUMAJIBHBIN
croco0 ee pelIeHus, UCXOJd U3 JEHCTBYIOIIHUX
NPABOBBIX HOPM M HMCIOIIUXCS PECYpCOB H

OrpaHUyYEHUI

2.1 3Haer aelcTByrOLINE
CTaHAapThl, IIOJIOKCHUA 110

0 OPMIIEHUIO TIPOSKTHON U
KOHCTPYKTOPCKOH TOKYMEHTAIMH

2.2 BBITIOHSET YEPTEKH,
3JIEKTPOHHBIE MOJENH JAE€TAIEH U
W3EUi B COOTBETCTBHH C
TpeOOBaHUSIMH JEHCTBYIOIINX
CTaHJapTOB

2.3 BiazeeT HaBBIKAMU
COCTaBIICHHUS KOHCTPYKTOPCKOM
JIOKYMEHTAIINH C
UCIIOJIb30BAaHUEM MTPUKIIAIHOTO
MPOrPaAMMHOT0 00ECIICUCHHSI

4. O0beM TUCHUIINHBI

OO6mwmit 00BeM AUCIUTUTMHBI/MOJTYJISI COCTABISET 3 3a4eTHBIX eAuHuII, 108 gacos.

Tabmuma 4.1
AynuTopHBIC 3aHATHSI/KOHTaKTHas pabora, | CamocTosTelbHa Popra
dopma Kypc/ yac. o P .
MIPOMEKYTOTHOM
00yUeHUS cemectp | Jlekuu | Ilpaktuuecku | Jlaboparopubsl | pabOTa/KOHTpPOIIb,
aTTeCTaluu
u € 3aHSATHUS € 3aHATHUS gac.
OuHast 2/4 16 0 32 60 3a4er

5. CTpyKTypa M colepkaHue JUCHHIIUHBI/MOLYJIS

5.1. CTpykTypa IUCHUTUTHHBI/MOTYJIS.

o4Has ¢opma o0yuenus (OPO)

Taomuma 5.1.1

CTpyKTypa TUCITUTUINHBI/ MO IS

AynuTopHBIE

3aHATHA, Yac.

w/n | Homep

pasnena

HaumenoBanue paszacia

JL

IIp.

JIab.

Bce
CPC, O
ro, Kox WJIK IICHOUYHBIC
qac. cpezcTa
qac.




s |
1 1 3D monenupoBaHue 8 - 16 30 54 VK-2.1 . va p
HOM
VK-2.2
paboThI
IMporoTunupoBanue VK11 ﬂ3gumia
2 2 8 | - | 16 | 30 | 54 | k21 a zp? °p
VK-2.2 ot
paboTsl
Kypcosas paborta/npoext (npu Haruuuu ¢ YII) - - - 00 00
3auer/3K3aMeH - - - 00 00
Uroro: | 16 - 32 60 108

5.2. ConepxaHue NUCIUIIIIAHbBI

5.2.1. Copeprxanue pa3aenaoB AUCUUIUIMHBI (IUJAKTHYECKUE SIMHUIIBI).

Paznen 1. «3D wmooenuposanuen. COBpEeMEHHBIE TEXHOJOTUU TPEXMEPHOIO
MOJICJIMPOBAaHUS W JAJIbHEWIIEro MPOTOTUIIMPOBAHUS M3JENUN. ABTOMAaTHU3alMs Kak
IPOILIECCOB MPOCKTUPOBAHUS, TaK U HM3TOTOBJICHUS U3JeNuil. DJIEKTPOHHAS MOJENb ACTaNH.
3D mopaenupoBaHMe TUIOBBIX JieTajiel ¢ ucnonb3oBaHue rpadpuyeckux cucrem Kommac 3D,
Solid Works. TpexmepHoe MoenupoBaHue AeTaiei clioxHoi Gopmbl. DIEKTPOHHAS MOAEIH
u3zenus. DJIEeKTPOHHAs MOJIeNIb COOPOUHON €AMHUIIBL.

Pasznen 2. «llpomomunuposanuen. Tepmunonorus u kinaccudukanus. VMcropuueckue
IPEINOCHUIKY TOSBICHUS aJAUTUBHBIX TEXHOJIOIHH. OCHOBHBIE TEXHOJOIMH HU3TOTOBJICHUS
IPOTOTHIIOB. XapakTepUCTHKa phIHKA af-TexHonmormii. MamumHbl U 000pyAOBaHHE IS
BEIpANIMBAHUS METAJUIMUECKUX m3aenui, rpynna bed deposition, rpymma direct deposition.
AJIUTUBHBIE TEXHOJOTMM M ObICTpoe mpoToTunupoBaHue. OcHOBHbE TexHonoruu 3D-
neyaTH. TEeXHOJIOTMM MHTEUIEKTYyalbHOTO MPOEKTHPOBAHUS W MPOTOTUIHUPOBAHUSA C
UCI0JIb30BaHueEM 3D-nipuHTEpOB.

5.2.2. ConeprkaHue OUCIUILTUHBI IO BUIaM y4EOHBIX 3aHSATHM.
JleKIMOHHBIE 3aHATHSA
Taomuma 5.2.1

Nerm | H O06beM, vac. T
O TI/11 OMC a3acjia JUCIIHUITIINHBI €Ma JICKIIUU
P pasaena Auch 0®0 | 300 | 0300 a

CoBpeMEHHBIE  TEXHOJIOTUH  TPEXMEPHOTO
MOJIETIMPOBaHUS u JlalbHENIEro
HIPOTOTUNHPOBAHUA U3JeNnil. ABTOMaTH3aIM
KaK IPOLECCOB IPOEKTHPOBAaHMs, TaK H
M3TOTOBIICHUS U3JENUIL.

OneKTpOHHAast MOJENb JEeTaIN
3D MonenupoBaHHE THUIIOBBIX JeTajed ¢

HCTONB30BaHue rpaduaecknx cucrem Komrac
3D, Solid Works

TpexmepHoe MOJEIUPOBaHUE neranei
CJIOKHOM (hOPMBI.

DNeKTpOHHAs! MOJIEb U3AETus
DJIeKTpOHHAs MOJIETb COOPOYHOM €HHUIIBL.

TepmuHONOTHS M KITacCUPUKALIUS
5 2 2 - - HcTopuyeckue NpeAoChUIKY MOSBICHHS

aIIATUBHBIX TeXHOIOTHH. OCHOBHBIE




TECXHOJIOTUHU U3TOTOBJICHUA IIPOTOTUITOB.

XapakTepHucTrKa peIHKa af-TexHomoruit
MammHs! 1 000pyI0BaHNE TS BEIPAIINBAHIS

6 2 2 - - MeTaJUTHYECKUX u3enuii, rpymnma bed
deposition, rpynma direct  deposition
AZITUTUBHBIE TEXHOJIOTHU U OBICTPOE

7 5 5 nporotunupoBanue. OCHOBHBIE TEXHOJIOTUU
3D-neuatn.
TeXHOIOruN HHTEIICKTYaIbHOTO

8 2 2 - - MIPOEKTHPOBAHUS H IPOTOTUITHPOBAHUS C
Ucrob30BaHNeM 3D-puHTEPOB.

HUroro: 16 - -

Ipaxmuueckue 3auamus y4eOHbLM NIAHOM He NPedyCMOMPeHbl

JlabGopaTropHblie padoThI

Tabmuua 5.2.2

Ne i/t

Howmep paznena
JVCIUTITHHBI

O0BewMm, Jac.

010]0)

300

0390

HaumeHnoBanue nabopatopHoit paboTsI

I'eomerpuueckne npumuTHBEI makera 3D
Kommac, Solid Works. ®opmuposanue 3D
MOJIEJIE TUIIOBBIX JeTalIel

®opmupoBanne 3D wmogeneit neramei  co
CJI0KHOU TeoMeTpuei

3D ™opmenmmpoBaHHWe ~JOeTa’ed  COOPOYHOM
€IUHULIBI

Cbopka M37enus C HCHOJIb30BaHWEM MOjeNei
JeTaiel BXOAAIINX B COOPOUYHYIO eTUHHILY

Pazpaborare mnpoToTMN M3JENUS  COONIONAs
TpeboBanus 3D nedaru

Co371aTh IPOTOTHIT U3/IENHS TI0
TIPEATIOKEHHOMY 3aJJaHuI0, N3rOTOBUTH Ha 3D
TIpUHTEpE BBITONHSS TpeboBanus 3D nevarn

Hcrons3ys cXeMy ¥ OTIMCaHHEe U3IENH,
pa3paboTaTh NPOTOTHII, KCIOJIB3YS CPEACTBA
3D neuaru. PI'P

Pa3paboTaTs npoTOTHI U3/1ENINS BBITIONHSSA
TpeboBanus TpedboBanuii 3D neuaru. [Iposepka
TEOMETPUH JEeTaNH, OLEHKA SPrOHOMHUYECKHIX
Ka4yecTB, IPOBEPKA COONPAEMOCTHU H
KOMIIOHOBOYHBIX PEIIEHUH.

C03,Z[aHI/I€ HWHTCPAKTHUBHBIX,
JACTAIU3UPOBAHHBIX ITPOTOTUIIOB, JOCTYITHBIX
BCEM YYaCTHHKaM MPOECKTA C BOBMOXXHOCTBIO
OICPaTUBHO BHOCUTH U3MCHCHUSA

Uroro:

32




CamocrosiTesibHast padoTa CTyJIeHTa

Tabnuua 5.2.4

No Homep O6mbem, uac.
y paszena Tema Bun CPC
n/m
mucmummuas | OPO | 300 | 0300
1 1 8 ®opmuposanue 3D moznenelt | [lonroroBka K gabopaTopHOi
THIIOBBIX JleTajel pabore.
®opmuposanme 3D moneneit
JeTanen co CII0XKHOM
N [MoaroroBka K 1a0OpaTOPHBIM
2 1 8 - - reoMeTpHuei
., | paboram
Odopmitenre mabopaTopHOI
paboTsI
dopmupoBanue  Mopener
N CaMOoCTOSITeNIbHOE BBITIOJIHCHNE
JeTaneil  BXOASIIHNX B N .
3D Mopenell mpocThIX AeTaneit
3 1 8 - - cOopounyro  eauHuIy 1
BXOAAIMNX B  COOpOUHYIO
CJIOXKHOCTH, pa3paboTka
eIMHHLLY
MIPOTOTHUIIOB
Co3natp TIPOTOTHIIEI
neTanen cOopovHOit
eIMHUIBI 2 cIOoXHOCTH, | [lonroroBka k cOopke nzaemnus
4 1 8 n3rotoButh Ha 3D mpunTepe | BeimonHeHue Mozenei c
BHINOJNHASL TpeboBanust 3D | ucnosnp3oBanuem Ha 3D
neyatd. CBepka T€OMETpHH | Me4YaTH
JIeTajeH, OIICHKA
SPrOHOMHYECKUX KauecTB
3D-cobopka  wm3memus B | I[IpenBapurenpHas cOopka
cucreme Solid Works wim | usgenus ¢ HCIOJIB30BAHUEM
5 1,2 8 - - Kommac. [IpoBepka | peambHBIX AeTanei
COOMpaeMoCTH "
KOMIIOHOBOYHBIX PELIECHUM.
6 192 10 Pa3pabotats npototun | IloaroroBka K PI'P.
' U3JIeNusl CII0KHON (hopMbl Brmosnsenue Ha 3D npunTepe
Hcnons3ys cxemy n
oIMcaHue n371eNu,
7 1,2 10 - - pa3paboraTh npotoTwr, | Bemomxnenne Ha 3D npuHTEpe
cobmopnas TtpeboBaHus 3D
reyary.
HUroro: 60 - -

5.2.3. TlpenonaBanue DUCHUIUIMHBI/MOIYNIS BEIETCA C MPUMEHEHHEM CIEeAYIOIINUX
BUJIOB 00pa30BaTEIbHBIX TEXHOJIOTHI:
BHU3yanm3aius ydeOHOoro Mmarepwana B PowerPoint B JauaioroBoM pexume
(JIEKITMOHHBIC 3aHATHS);

- paboTa B MaJIbIX Tpymax (MpaKTUYeCKUe 3aHATHS);

- pa30op MPaKTUUECKUX CUTYalHi (TPAKTUUYECKUE 3aHATHS).

KOHTpOJILHBIC pa6OTBI y‘-Ie6HBIM IJIaHOM HC MMPCAYCMOTPCHBI.

6. TemaTuka KypcoBbIX padoT/IPOEKTOB
KypcoBbie paboThl/poeKThHl yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7. KoHTpoabHble padoThl

8. OueHka pe3yJbTaTOB OCBOEHUS TUCHUTLINHBI/ MOLY IS




8.1. Kpurepun olieHMBaHMS CTEMIEHH MOJHOTHI M KaY€CTBa OCBOCHUS KOMIIETCHIIUN B
COOTBETCTBUH C IJIAHUPYEMBIMHU pe3ybTaTamMu 00ydeHus npuBeAcHs! B [Ipunoxkenun 1.

8.2. PelituHroOBas CcHCTEMa OIICHMBAHHS CTEIICHHW IIOJHOTHI M KadecTBa OCBOCHMS
KOMITETEHIINI 00yJaromuxcst ouHoi (hopMbl 00ydeHHs IIpecTaBieHa B Tadnuue 8.1.

Tabmuma 8.1
Ne /it Bunbl MmeponpusTuil B paMKax TEKYILErOo KOHTPOJIS | KommgectBo 6aimioB
1 Tekymas arTecTanus
1 3amuTa nabopaTopHO paboThI 20
NTOTI'O 3a nepByro TEKYIIyIO0 aTTECTaIUIO 20
2 TeKyllas aTrecTanus
2 3amuta 1abopaTopHOH paboOTHI 20
WUTOI'O 3a BTopyro TEKyIIyIO aTTeCTALHIO 20
3 TeKyIas aTTecTalus
3 3amuTa nabopaTopHO paboThI 20
HUTOI'O 3a TpeThI0 TEKYIIYIO aTTECTALUIO 20
4 3ager 40
BCEI'O|100

9. YueOHOo-MeTOAMYECKOEe M MHPOPMALIMOHHOE 00ecedeHne THCIUTITHHBI
9.1. Ilepeuenpb pekoMeHIyeMOH JIuTepaTypsl npezacTasiieH B [Ipunoxenun 2.

9.2. CoBpemeHHble TpodeccHoHaIbHbIe 0a3bl JaHHBIX W HHGOPMAIMOHHbBIE
CIIPaBOYHBIE CUCTEMBbI:

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

9.3. JluueH3noOHHOE M CBOOOJHO pacCIpOCTpaHsEMOE MPOrpaMMHOE OOecredyeHue, B
T.4. OTEYECTBEHHOI'O ITPOU3BOJICTBA(NEPEUUCTUMD).
He UCNONIb3Yemcsl

10. MaTepua/jibHO-TEXHHYECKOe o0ecnedeHHe JUCHUTLIUHBI
[Tomemienust A TPOBENEHUS BCEX BUIOB pabOThI, MPETyCMOTPEHHBIX YUeOHBIM

IJIaHOM, YKOMIIJICKTOBAHbI HCO6XOI[I/IMI>IM O6OPYI[OB3HI/ICM N TCXHUYCCKMMHU CPCACTBAMH

00y4eHwusI.
Tab6muna 10.1
Ne [epeuens 060pyIOBaHMS, HEOOXOJMMOTO IS [TepeueHb TEXHUUECKHMX CPEICTB 00yUCHHS,
n/n OCBOCHUSI AMCLMILIHHBI/ MO IS HEOOXOMUMBIX JUISl OCBOCHHS AUCIIMIUINHBI/MOLYJISI
(meMoHCTpanmoHHOE 000PyI0BaHHE)
KoMmiekT  MynbTUMEAMHHOTO  OOOPYJIOBAHMS:
1 3D-ckanep IIPOEKTOP,  9KpaH, KOMIIBIOTEp, aKyCTHYecKas
cucreMa. JIokasibHast 1 KOPIOPAaTHBHAS CETh.
2 Jlaboparopus «JleTanu MammH»
3 ANSY'S Mechanical

11. MeTroanueckue ykazanus no opranusanuu CPC

11.1. Meroauueckue ykazaHus 10 MOATOTOBKE K JJAOOPAaTOPHBIM 3aHATHUSM.

Baxxnoit ¢opmoil camocTosTeNnbHON paboThl CTyACHTA SIBISIETCS cCHCTeMaTudeckas u
IUIAaHOMEpHAasl TMOATOTOBKa K JlabopaTopHOMy 3aHsATHIO. [locie JeKuuu CTYAEHT IOJKEH
MO3HAKOMHUTBCSI C IUIAHOM J1a0OpaTOPHBIX 3aHATHM U CIOUCKOM 00sA3aTeNbHOM U
JIOTIOJTHUTENIBHON ~ JINTepaTypbl, KOTOPYIO  HEOOXOJMMO  MpPOYUTaTh, HU3YUYUTh H
3aKOHCIIEKTHPOBaTh. Pa3bscCHEHHWEe MO BOMpPOCaM HOBOM TEMbI CTYAEHTHI MOJIy4arT Yy
npenoaaBaress B KOHIE NPeAbIAYIIEro NPaKTUYECKOr0 3aHATHS.



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

[MonroroBka Kk 1a0OpaTOPHOMY 3aHATHIO TpeOyeT, TpeXkIe BCEro, YTEHUS
PEKOMEHIYeMBIX HCTOYHMKOB H  MOHOTpaduueckux paboT. BaxHpiM »JTamoMm B
CaMOCTOSITENILHOW paboTe CTyJEHTa SBIISICTCS IIOBTOPEHUE MaTepralia Mo KOHCIEKTY JICKITHH.
OpnHa W3 TIaBHBIX COCTaBISIONIMX BHEAYJUTOPHOW MOJITOTOBKM — pabora ¢ kHuUrod. OHa
Ipe/roiaracT: BHUMATEIbHOE MPOYTCHUE, KPUTHYECKOE OCMBICICHHE COJCpPKAHMUSA,
000CHOBaHHE COOCTBEHHOW TIO3MIMM MO JUCKYCCHOHHBIM MOMEHTaM, ITOCTaHOBKH
UHTEPECYIOIINUX BOIPOCOB, KOTOPBIE MOT'YT CTAaTh MPEIMETOM OOCYKIICHHsI Ha Ta00paTOPHOM
3aHITHH.

B Havane naGopaTOpHOTrO 3aHSATHS JOJDKEH IPUCYTCTBOBAaTh OPTaHU3AI[MOHHBIN
MOMEHT W BCTYNHTENbHas 4acTh. [IpenomaBaTenb MPOM3HOCUT KPATKYHO BCTYIMHTEIbHYIO
pedb, rae (HOpMYIHPYIOTCS OCHOBHBIE BONPOCHI M IMPOOJIEMBI, CHOCOOBI WX pEIICHUS B
npoiiecce padoThI.

JIaGopaTopHbIe 3aHSATHUS SBISIOTCS OJHON U3 BaKHEHIIUX (hOpM OOYUCHHUS CTYICHTOB:
OHHU TIO3BOJISIIOT CTYJCHTaM 3aKpeluTh, YIIyOHUTh W KOHKPETU3MPOBATH 3HAHUS IO KypCY
anreOpbl U TEOPUU YHMCEN, MOATOTOBUTHCS K HAYYHO-HCCIICIOBATEIHCKON NeaTelbHOCTH. B
nporecce pabOThl Ha MPAKTUYECKUX 3aHATHIX OOYUYAIONIMKCS JTOJDKEH COBEPIICHCTBOBATH
YMCHHSI U HaBBIKH CaMOCTOSITEILHOTO aHaM3a WCTOYHUKOB M HAYYHOW JIMTEPATypPBI, YTO
HEOOXO0IMMO JJIsi HAYYHO-HCCIIEIOBATEIILCKOM paboThI.

YCBOCHHBI Marepuiall HEOOXOAMMO HAYYUTHCS TPUMEHSATh TPU  PEIICHUU
NPaKTUYCCKHUX 3a/1a4.

11.2. MeToauueckue yKa3aHus 110 OpraHu3aluy cCaMOCTOSTEIbHON pabOThl.

CamocrosiTenbHast paboTa SBISETCS OJHOW M3 BaKHEMIIUMX (QOpM H3yueHUs 000
JucuuIuIMHbL. OHa TMO3BOJIET CHCTEMAaTU3MpOBATh U YIIIyOUTh TEOPETHYECKUE 3HAHMS,
3aKpeNnuTh YMEHMSI U HaBbIKH, CIIOCOOCTBYET pPa3BUTHUIO YMEHHUI MOJb30BaThCSl HAYYHOM U
yuyeOHO-MeToauuecKkoil  nureparypoil. I[lo3HaBarenbHas  JeATENBHOCTH B IIpoLEcce
CaMOCTOSITENIbHOM  paboThl TpedyeT OT CTyAEHTa BBICOKOI'O YpPOBHS AaKTUBHOCTH U
CaMOOPTraHU30BaHHOCTH.

B yueGHOM mpoliecce BBIIEISIOT /IBa BUJIa CAMOCTOSITENIbHOM paboThl: ayAUTOpHAs U
BHEAYIUTOPHAS.

AynuTopHas camMOCTOSTeNbHAas paboTa MO JAUCUUIUIMHE BBINONHSIETCS Ha Yy4eOHBIX
3aHSTHSIX TI0J HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPENIOAABATENs U 10 €r0 3aJaHMIo.

BueaynutopHas caMmocTtosiTenpHas paboTa  CTYAEHTOB IpEACTaBIseT  COOOM
JIOTUYECKOE IPOJOJDKEHUE ayIUTOPHBIX 3aHSATHN. 3aTpaTbl BPEMEHHM HA BBIIIOJHEHHUE 3TOH
paboThl periaMeHTHPYIOTCsT paboyuM y4eOHBIM TUTaHOM. Pexkum paboThl BBIOMpAET caM
00yyaroImuiicsl B 3aBUCUMOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBUH.

CamocrosiTenbHass padoTa MOMKET OCYLIECTBISATHCS MHAMBUAYAJIBHO WM TIPyNIIaMH
CTYJACHTOB B 3aBHCUMOCTH OT IeJH, 00beMa, KOHKPETHOW TEeMaTHUKU CaMOCTOSTEIbHOMN
paboThl, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN CTYI€HTOB.

CamocrosrenbHas paboTa BKIIOYaeT B ce0sl paboTy C KOHCIIEKTOM JIEKIMH, H3ydYeHHUe
U KOHCHEKTUPOBAHHWE  PEKOMEHJyeMOW  JUTepaTyphl, IMOATOTOBKA  MYJIbTHMEIUA-
COOOIIeHUI/OKIIa/10B, IOATOTOBKA pedepara, TECTUPOBAHKE, PELICHUE 33a]a4 U yIIPaKHEHUH
no oOpa3ly, pellleHWe BapUaTHUBHBIX 3aJla4, BBIIOJIHEHUWE 4YepTexkel, CXeM, pacueToB
(rpacdmyeckux paboT), pelieHne CUTYallMOHHbBIX (MpoQecCHoHaNbHbIX) 33/1a4, MOATOTOBKA K
JIEIOBBIM WIpaM, MPOEKTHUPOBAaHME W MOJEIUPOBAHUE Pa3HBIX BUAOB U KOMIIOHEHTOB
npodecCHOHATBHOM 1A TeTbHOCTH, HAYYHO-HCCIIEI0BATENbCKYIO paboOTy U JIp.

KoHTposb pe3ynpTaToB BHEAYIUTOPHON CaMOCTOSITEIbHON pabOThl CTYAEHTOB MOKET
OCYILECTBIISATHCS B TIpeiesiaX BPEMEHH, OTBEJCHHOT0 Ha 00s3aTelIbHbIe YUeOHbIE 3aHATUS 110
JUCLUIUIMHE W BHEAYIUTOPHYIO CaMOCTOSITENbHYIO paboTy CTYAEHTOB IO JAUCLUHUIUIMHE,
MOYET MPOXOAUTH B MMCbMEHHOM, YCTHOM MIJIM CMEIIaHHOH (opme.

PaGora Ha nmekuMM — 3TO CIOXKHBIA MPOLIECC, KOTOPBIM BKIIOYaeT B ceds Takue
AJIEMEHTBHI KaK CIIylIaHHe, OCMBICIICHHE U, COOCTBEHHO, KOHCIIEKTUpOBaHue. J{J1s Toro, 4To0h!
JIEKIMsl BBINIOJHWIIA CBO€ HAa3HA4YeHHE, BAKHO IMOATOTOBUTHCS K HEM M ee 3amucH eue 10
NpUXOJa MPernoiaBaTelisi B ayAUTOPHUIO, TIOCKOJIBKY B MEPBbIE MUHYTHI JICKIIUH OOBSIBISETCS



TeMa JIeKIHUH, (HOPMYIUpPYETCsl ee OCHOBHas Ienb. be3 3Toro masnbHeilmee BOCHpHUSTHE
JeKIIMM CTAHOBHUTCS CJOXKHBIM. BakKHO Hay4dWTbCs CHyIIaTh IpernojaBarels BO BpeMs
JeKnuu. 37ech He ClexyeT MyTaTh Takue MOHSATHSA KaK CIbIaTh M ciaymars. Ciymanne
JEKIIMM COCTOUT M3 HECKOJIbKUX 3TAlloOB, HAYMHAs OT CJBIIMIaHUS (IEepBBIH IIar B Mporecce
OCMBICIIEHHOTO CITYIIaHUS) U 3aKaHYMBAasl OLCHKOI CKa3aHHOTO.

UroObl mpornece ciymanus cran 6osee 3()(EeKTUBHBIM, HY)KHO pa3feisaTh KauyecTBO
OOIIEHHS C JIGKTOPOM, HAy4YUTHCS MOJACPKUBATh  HENPEPHIBHOE BHHMAaHHE K
BBICTYHaoLIeMy. J{JIsl ONTUMM3AIUY [IPOLIECCA CIIYHIAHUS CIEIYeT:

1. HAy9UTHCS BBIACIATH OCHOBHBIE MOJIOKEHUS. Henb3st MOHATh U 3alIOMHUTH BCE, YTO
TOBOPHUT BBHICTYMAIOIINI, OJHAKO MOKHO BBIJCIUTh OCHOBHBIE MOMEHTHI. [l 3TOrO
Heo0X0uMoO OOpaliaTh BHUMaHHWE Ha BBOJAHBIC CIIOBA, CIOBOCOYETAHHsS, (pasbl, KOTOpHIC
UCTIONIB3YIOTCS, KaK TMpPaBWJIO, ISl TEpexoja K HOBBIM IIOJIOKCHHSAM, BBIBOJAM U
00001IeHUM;

2. BO BpeMs JICKIIMH OCYILECTBIIATH MOITAMHBIN aHaINu3 U 0000IIeHHe, YCIIBIIIaHHOTO.
Heo0xoauMo MOCTOSHHO aHAIM3UpPOBaTh U 0000IIATH TOJOXKEHHUS, PACKphIBaeMble B peud
roBopsimero. CTapasch NMpencTaBUTh Marepuan 0OOOLIEHHO, MBI TOTOBUM HAJIEXKHYIO 0a3zy
JUIs1 SKOHOMHOM, CBEpHYTOH €ro 3anucu. /lenars 3To Jiydlle BCEro 1o 3TaraM, OpUEHTUPYACH
Ha MOMEHT JIOTHYECKOTO 3aBEepIIEHHs OJHOTO BoOIpoca (IOJBONpOca, Te3uca W T.JA.) U
nepexoja K Ipyromy;

3. TOTOBHOCTH CIIYIIATh BBICTYIUICHHE JIEKTOPA J0 KOHIIA.

Caymanue SBISETCS JIMIIb OJHUM W3 3JEMEHTOB XOPOIIETO YCBOCHUS JIEKIIMOHHOTO
Mmarepuarna.

[Torox wuHOpPMaIUK, KOTOPBI CcOOOIIAETCS BO BpeMs JIEKIUH HEOOXOIHMMO
(HUKCUPOBaTh, 3aMUCHIBATH — HAYYUTHCS BECTH KOHCIIEKT JICKIINH, TAe (GOPMYITHPOBAIUCH ObI
HanOoJiee Ba)KHBIE MOMEHTBI, OCHOBHBIC ITOJIOKEHUS, M3J1araeMble JIeKTopoM. J[ist BexeHus
KOHCIIEKTa JICKI[MH CJIIyeT WCIIONB30BaTh TETPajib. BeneHne KOHCIIEKTa Ha JIMCTOYKAX He
PEKOMEHAYETCs, TOCKOJIBKY OHM HE TaK YAOOHBI B MCIIOJIb30BAaHUH M 4acTo Tepstorcs. [lpu
oopmileHHH KOHCIIEKTA JIEKIIMU HEOOXOAMMO OCTABIATh IOJIS, T/I€ CTYICHT MOKET 3aIUCaTh
CBOM COOCTBEHHBIE MBICIH, BO3HUKAIOIIME TApPAJUIETbHO C MBICISMH, BBICKa3aHHBIMU
JEKTOPOM, a TaKXke BOIPOCHI, KOTOPbIE MOT'YT BO3HHMKHYTh B IIPOLIECCE CITYIIaHUS, YTOOBI
MOJyYUTh HA HHUX OTBETHl NPH CaMOCTOSTEIBHOW MPOpabOTKE MaTepuaiia JIEKIUH, TpU
U3y4eHHHM PEKOMEH/I0BAaHHOM JIUTEepaTyphl WIM HEMOCPEICTBEHHO Y MPENoAaBaTes B KOHIIE
JIEKITHH.

CoctaBisisi KOHCIEKT JIEKIIMHU, CIIEAYEeT OCTABIATh 3HAUUTENBHBIA HHTEPBAI MEXKIY
CTpOYKaMH. DTO CBS3aHO C TE€M, YTO HMHOTJAa BO3HUKAaeT HEOOXOAMMOCTh BIHCATH B
NEpBOHAYAJIBHBIA TEKCT JIEKLIUU OJHY WM HECKOJIBKO CTPOUYEK, UMEIOLINX NMPUHLIUITHATIBHOE
3HaYeHWE W TIOYEPIHYTHIX W3 JPYIHX HCTOYHHKOB. PaccTosiHMe MEXAy CTPOKaMHu
HE00XO0IMMO TaKXke JUIs MOJYEPKUBAHMS CJIOB WIIM IENIBIX TPYII CJI0B (Takoe MOoguepKUBaHNe
BBI3BIBACTCS HEOOXOJMMOCTHIO TIPUBJIEYh BHHMAaHHE K JaHHOMY MECTy B TEKCTE€ NpHU
HOBTOPHOM 4TeHUH). OOBIYHO OUEPKUBAIOT ONPEAETICHHUS, BBIBOJIBI.

['maBHBIM OTIMYMEM KOHCIIEKTa JIEKIIUM OT TEKCTa SIBISETCS CBEPTHIBAHHE TEKCTA.
[Ipy BeeHHMH KOHCIEKTA YJAIAIOTCS OTHENIbHBIE CJIOBAa HJIM YacTH TEKCTa, KOTOpble HE
BHIPAKAIOT 3HAYNMYI0 HMH(MOpMAIMIO, a pPa3BepHYTbIE OOOPOTHI PEUYM 3aMEHSIOT Oolee
JAKOHUYHBIMM WJIM K€ CHHOHUMHUYHBIMH CJOBOCOYETaHHsIMU. lIpu KOHCIEKTUpOBaHUU
OCHOBHYIO HMH(OpMaIuio ciexyeT 3aluchbiBaTh MOAPOOHO, a JONMOJHHUTEIbHBIE U
BCIIOMOTaTeNbHbIE CBEIEHUsS, NMPUMEpPhl — OYeHb KpaTko. OCOOEHHO BaKHBIE MOMEHTHI
JIEKIMH, Ha KOTOPBIE CleqyeT o0paTuTh 0co00e BHUMAHHE JIEKTOP, KaK MPAaBHIIO, YUTACT B
3aMEeJICHHOM TeMIle, 4YTO TO3BOJISIET CAeNaTh MX 3alHuch JIOCIOBHOM. Takxke Ba)KHO
TIOJTHOCTBIO 0€3 BCSIKMX M3MEHEHWI BHOCHTH B TETPAJb CXEMBI, TaOIMIIbI, YSPTEKU H T.IL.,
€CIIM OHU IpeNonaratoTcs B JeKuu. /s Toro, 4To0bl COBMECTUTh MEXAHHUECKYIO 3aIHCh C
MOYTH JIOCIIOBHBIM (PUKCHPOBAaHWEM HanOOJee BaXKHBIX MOJOXKEHHH, MOKHO HCIOJB30BATh
CHCTEMBI YCIOBHBIX COKpallleHHi. B mepByro ouepenpr COKpaliaroTcsi [UIMHHBIE CJIOBA U TE,
YTO TIOBTOPSIIOTCSI B PEUM JIGKTOpa dare Bcero. [Ipu 3ToM caMo COKpaIlieHue JTOJKHO OBITh
o BO3MOKHOCTH KPaTKHUM.



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

JucnnmumHa: [IpoToTHIHpOBaHNE IPOMBIIUIEHHBIX 00BEKTOB
CriertranbHOCTB: 21.05.03 TexHOMIOTHS Te0IOTHIECKOH pa3BeIKH

Cneunaﬂmaunn:

Feoq)mnqecxne METOABI ITOUCKA U pa3BCAKU MeCTOpO)K,HeHI/Iﬁ ITOJIC3HBIX UCKOIIACMBIX
reO(l)I/I?)I/ILIeCKI/Ie METOAbI UCCIICJOBAaHH CKBAXXUH

[Tpunoxxenue 1

KO)I 1 HAMMCHOBAHUC

KOH 1 HAMMCHOBAHUC
WHIAWKATOpa JOCTUKECHUA

KOIL 1 HAaUMCHOBAHUEC PE3YyJIbTaTa

Kpurepun onieHnBaHus pe3yIbTaTOB 00yYESHUS

KOMIIETEHINH KOMIICTCHIHH 00y4eHHs 10 TUCLIUILTHHE (MOYJIIO) 1.2 3 4 5
1.1 3HaeT OCHOBHBIE 3aKOHBI He 3Haer | JemoHCTpHpyeT JlemoHCTpUpYET JlemoHCTpUpYET
reOMETPHYECKOTO OCHOBHBIE 3HaHUe JIOCTaTOYHBIE HCUEPIIbIBAIOIIUE
(OPMHUPOBAHHS TOCTPOCHHS 1 3aKOHBI OTJENBHBIX 3HaHUS 3aKOHOB | 3HAHUSA 3aKOHOB
B3aMMHOTO TlepeceyeH s TeOMETPUUECKOr | 3aKOHOB Tre€OMETPHUECKOTO Tre€OMETPHUUECKOTO
o 0 TEOMETPUYECKOTO | (hOPMUPOBAHUS (dbopMupoBaHUs
MOJEJIEN NIPOCTPAaHCTBA
¢dopmupoBarust | GopmupoBaHHA MOCTPOCHHS U | TIOCTPOCHUS u
MIOCTPOGHHUS W | TIOCTPOCHUS U | B3aHMHOTO B3aUMHOTO
VK-1. Criocoben VK-1.1. AHanusupyer B3aMHOI0 B3aMHOI0 nepeceeHus nepeceeHus
- NpOOJIEMHYIO  CHTYaIHIO nepeceeHus nepeceeHus MoJenen Mojenen
. (3amauy) W BbIIENSET ee Mozenen Mozenen MIPOCTPaHCTBA MIPOCTPaHCTBA
KPHTHHCCKII aHATHS | Ga30ppie  cOCTABIISIONIME. IPOCTPAHCTBA IPOCTPAHCTBA
MPOOIEMHBIX PaccmatpuBaer 1.2 ucronb3yet rpaduuecKue He ymeeT | Ymeer Ymeer B cosepuieHcTse
CUTyallu Ha OCHOBC | pa3JIMYHbIC BAPHAHTEL | MeTOABl MOACITUPOBAHUS HCTI0Ib30BaTh HCTI0Ib30BaTh HUCIIOJIb30BaTh ymeert
CUCTEMHOI'0 pelieHus HpOONEMHON | G1eKTOR IPOCTPAHCTBA, PEIIaTh rpapugeckue rpapugeckue rpaduueckue HCIO0JIb30BaTh
noaxona, CUTYyaluu (3amaum), | oo ePHO-TEOMETPHUECKHE METOMBI METOMBI METOIBI rpaduueckue
BHIPAGATHIBATS pa3pabatbIBaeT sazaun MOJICIIUPOBAHMUSA | MOAEITMPOBAHUS MOJIETHPOBAHU METOIBI
N . | amropur™mbl ux 00BEKTOB 00BEKTOB 00BEKTOB MOJEIUPOBAHUS
CTPATETHIO ACHCTBHH peanu3anyH. MIPOCTPaHCTBa, MIPOCTPAHCTBa, MIPOCTPAHCTBA, 00BEKTOB
pemarts pemarts pemarts MIPOCTPAHCTBA,
HH)KEHEPHO- HH)KEHEPHO- HUH)KEHEPHO- pemaTb
TE€OMETPUUECKUE | TEOMETPUYECKHE | FEOMETPUUECKUE HH)KEHEPHO-
3a1a4n 3aja4u, AOMyCKas | 3ajayd, JAOIycCKas | TeOMETpUUYECKHE
3HAYUTENbHbIE HE3HAUUTENIbHbIE 3aJauu
HETOYHOCTH 1 | HETOYHOCTH u
MTOTPEITHOCTH MTOTPENIHOCTH




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 | TUIOCKOCTH W B | IUVIOCKOCTH M 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

[punoxenne 2

ofecre4eHHOCTH TUCHUTIIMHBI (MOLYJIs) Y4eOHOI M y4eOHO-MeTOAHYeCKO JTNTepaTypoi

I[I/ICHI/IHJ'H/IHaZ HpOTOTI/IHI/IpOBaHI/Ie MMPOMBINIICHHBIX 00BEKTOB

CrnenunanbHocTh: 21.05.03 TexHOIOTUS Te0IOrHYECKO pa3Be/IKu
Crenpanu3anuu:

FeO(l)I/BI/I‘-IeCKI/Ie METOABI ITOUCKA U pa3BCAKU MeCTOpO)I(,HeHI/II;lI ITOJIC3HBIX UCKOIIACMBIX
reO(bI/IBI/I‘{eCKI/Ie MCTOABI UCCIICTOBAHNUA CKBAaXXNH

Ne
/1

Haspanwue yueOHOTO, yueOHO-
METOIHUYCCKOTO U3IAHM,
aBTOP, U3ATEIILCTBO, BU/] U3JIAHUS, TOJT
U3IaHUsS

Konuuectso
IK3EMILTIPOB
B BUK

Kontunarent
oOyJaronmxcs,
HCTIONB3YIOIIIX

YKa3aHHYIO

JIUTEPATYPy

ObecnieueHHOCT
b 00ydaronMxcs
JIUTEPATYPOH,
%

Hanmuue
AIEKTPOHHOTO
BapuaHTa B
9BC (+/-)

Kpasuenko, E. T

AJTUTUBHBIE TEXHOJIOTHH B
MAaIMHOCTPOCHUH : yueOHoe nocodue / E. I
Kpasuenko, A. C. Bepemtaruna, B. 1O.
Bepemarun. - Mocksa : Aii [Tu Ap Menua,
2021.- 139 c. - OBC "IPR BOOKS". - ISBN
978-5-4497-1012-3 : ~b. 11. - Tekcr :
HETI0CPEICTBEHHBIH.

Kuwura naxonurcs B npemuym-sepcuu IbC
IPR BOOKS.

OP

50

100

JIu, KyHBy.

Ocuossl CAITP CAD/CAM/CAE : niep. ¢
anr. / K. JIu. - Mocksa [u ap.] : [Turep,
2004. - 560 c. : un. ; 24 cMm. - bubnuorp.: c.
541-550 (166 ua3s.). - And. ykas.: c. 551. -
[ep. m3x. : Principles of CAD/CAM/CAE
systems / K. Lee. - ISBN 5-94723-770-9 (8
miep.). - ISBN 0201380366 (anru.) : 258.20
p., 175.56 p., 197.48 p. - Tekcer :
HEMOCPE/ICTBEHHBIN.

OP

50

100

Maptun, bema.

YHuBepcaibHble MeTO/ bl Tu3aiiHa : 100
9 PEeKTUBHBIX peleHuit 1yis Hanboee
CIIOKHBIX Tpobsiem nu3aiina / b. Maptus, b.
XaHMHITOH ; NEPeBOJ ¢ aHrIuiickoro E.
Kapmanosoii, A. Mopo3s. - Mocksa [u z1p.] :
[Mutep, 2014. - 208 c. : wr. - ISBN 978-5-
906417-70-1 : 864.00 p. - TekcT :
HeIoCpe/ICTBEHHBIH.

oP

50

100

Mamox, B. H.

Brenenne B coBpemennnie CAIIP : kypc
nexiwii / B. H. Mamrox. - [b. m.] : IMK
Ipecc, 2010. - 192 c. - OBC Jlaus. - ISBN
978-5-94074-551-8 : ~b. 11. - Tekcr :
HEMOCPEJACTBEHHbIH.

OP

50

100




Kawmenes, C. B.

TexHOIOTHN aJANTUBHOTO IPOU3BOCTBA:
yaebHoe mocobme mst CIIO / C. B.
5 [Kamenes, K. C. Pomanenko. - Caparos :
[Ipododpazosanue, 2020. - 144 c. - ObC
"IPR BOOKS". - ISBN 978-5-4488-0564-6 :
~b. 1. - Teker : HEMOCPEICTBEHHBIMN.

OP 50

100

Ky3bmuna, TaTbsiHa BacuibeBHa.
I'panoycTpoiicTBO: OT MPUCBOEHUS K

YCBOGHHIO POCTPAHCTBA : ydeOHOE TTOCOOHe
/ T. B. Ky3pmuna, O. K. bensasckas ; TUV. - SP
Tromens : OO0 "MexayHapoaHbIi
uHCeTUTyT", 2020. - 127 C. - DnexTpoHHas
oubmorexka TUY. - ISBN 978-5-6040801-7-
7 :~b. 1. - TekcT : HENOCPEICTBEHHBIM.

50

100

3asenyrommii kadeapoit [1I'D
«31» aprycra 2021 r.

C.K. Typenxko

JuwpexropbMK - J1. X, Katokosa
« » 20 r.

baedane M U Earwgecs




JonosHeHus1 M UI3MEeHEHUSI
K paboueii mporpamMMe TUCHUNIMHBI (MOTYJIs1)

Ha 20— 20 yueOHBI TOX

B pabouyto nmporpammy BHOCSATCS CIIEAYIOIINE OOJTHEHNUS (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




