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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM o1y Ha 3aceanuu Kageapsl JIMTEHHBIX MPOIIECCOB M MATEPHAIOBEACHHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojiy Ha 3acefanuu Kapeapsl JIUTEHHBIX MTPOIECCOB U MATEPHAIOBEICHHSI

IIporokom ot 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanusaruu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MIPOIIECCOB U MATEPHATIOBEICHHSI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MTPOIIECCOB U MAaTEPHAIOBEICHHSI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuzanuu B 2030 - 2031
yueOHOM ToJy Ha 3acefanuu kKagenpsl JIMTEHHBIX MPOIIECCOB U MaTepUAaIOBEICHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit H.A. ®eoxTucron




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBOeHUS AUCUMILTUHBI (MOAyss) «TpexmepHoe KOHCTPYHpPOBAaHUE JINTEHHBIX
bopM» SIBISIOTCS:

- O3HAKOMJICHUE CTYJIEHTOB C MPUHIUIIAMH MCTOJIb30BAaHUS KOMITBIOTEPHBIX MPOTrPaMM
JUISL TBEPAOTEIBHOTO IPOSKTUPOBAHUS ITPU KOHCTPYUPOBAHUU JIUTEUHBIX (HOpPM;

- TOJIyY€HUE CTYACHTaMHU MEPBUYHBIX HABBIKOB CO3[aHUS TPEXMEPHBIX MoJelel
JUTEHHBIX (PopM.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuummna TpexmMepHoe KOHCTPYHPOBAHHUE TUTEHHBIX ()OPM BXOHT B 4AaCTh Y4€OHOTO
wiaHa (HopMUPYEMYI0 yYaCTHMKaMH OOpa3oBaTeNbHBIX OTHOIICHUH  00pa3oBaTeNbHOU
IIPOrPaMMBlI.

Jis  u3ydeHMs  QUCUMIUIMHBI ~ HEOOXOAMMBI — 3HaHUS  (YMEHHUs, BIJIAQJICHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUYEHUS TUCLMILIMH/ IPAKTUK:

CtpyKkTypooOpa3oBaHUE B OTJIUBKAX

Teopus IMTENHBIX IPOLIECCOB

OCHOBBI JIUTEHHOTO MPOU3BOACTBA

OCHOBBI KOHCTPYMPOBAHUS JINTHIX ACTANEH

ITpoexTrpoBaHue IOBEINPHO-IUTEHHOTO IPOU3BOICTBA

3HaHus (YMEHUs, BJIaJIeHUs), IOJyYEHHbIE IPU U3YUYE€HUU JAHHON TUCHUIUIMHBI OynyT
HEOOXOAUMBI JJIs U3YYCHHS JUCIUTUIAH/TIPAKTUK:

[TonroroBka K mpoueaype 3aluThl U 3allKUTa BBITYCKHON KBaIU(pUKALMOHHON pabOThI

KoMmbroTepHOE MOJEIMPOBAHNE JTUTEHHBIX ITPOLIECCOB

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMbIe Pe3yJIbTAThI 00y4eHHUs

B pesynbrate ocBOeHMsS AMCUUIUIMHBI (Moaynsi) «TpexmepHOe KOHCTpYHpOBaHHE
JUTEHHBIX GopM» oOydaroLiics OKEH 001a1aTh CAeTyIOIUMH KOMIETEHIUSAMMU:

KO)I HHAUKaTOopa I/IHI[I/IKaTOp JOCTHXKCHUS KOMIICTCHIIN

I1K-3 Crioco6eH pa3pabaThiBaTh NPEATOKEHHS IO ONTUMHU3AIMH JIUTEHHBIX TPOU3BOJICTB

[IK-3.1 Pemaer mpodeccuonanbubie 3a/1a4u IO ONTUMH3ANUUA U MOJEIUPOBAHUIO
TEXHOJIOTHYECKUX MPOIIECCOB M 000PYAOBaHUS




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mas TpyA0€MKOCTh AUCIHUILUIMHBI COCTABIISIET 4 3a4eTHBIX enuHul] 144 akaja. yacoB, B TOM YHUCIIE:
— KOHTaKkTHas padora — 8,1 akaj. 4yacoB:

— ayIuTOpHas — § akaJl. 4acos;

— BHeayauTopHas — 0,1 akan. 4acos;
— camocTosTenpHas pabora — 132 akaj. 4acos;
— B (popme npakTuieckoil moaroroBku — 0 akai. vac;

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arTecTalyu - 3a4eT

AynuropHas ) o
KOHTaKTHas paboTa E z dopma TeKyIero
= B
B aKajl. 4acax 3] un KOHTPOJIS
Paszgen/ Tema 2, ( A ) e . P Kox
> 3 © | caMocTOsATENEHOM | ycmeBaeMOCTH U
JUCLUATUINHBI N £ = . | xommerenuuu
g g paboThI MIPOMEKYTOUHOH
Texk. mab. | mpakr. 28 aTTeCTaluu
3aH. 3aH. | O &
1. Beenenue
1.1 0630p TporpamMm Uzyuenwue
TPEXMEPHOTO MIPUHIIUIIOB .
p p 3 14,25 PHHIL YCTHBIN Onpoc TIK-3.1
TBEPJOTEIBHOIO pa6ots! B I1O
MOJIEIIUPOBAHUSA Kommnac-3D
HUroro o pazneny 14,25
2. Pabora B  mporpamme
TPEXMEPHOTO TBEPAOTENHHOTO
MoenupoBanus Kommnac-3D
- U3yuenue
TIPUHLUIIOB
pa6otsi B I1O
Kommac-3D;
CaMOCTOSITENBEHOE .
VYerHbIi onpoc
2.1 IlpuHnumel nocTpoeHus U3y4EHUs
. o IIposepka
TpEXMEpHBIX  Mojeneld B 4 19,25 | Bugeomarepuanon . TIK-3.1
WHIIUBULYaTIbHOM
Kommac-3D pa3paboTUYHKOB AGoTh
T10; P
CaMOCTOSITENBEHOE
3 BBITTOJTHECHUE
WHIMBUIYaJIbHOT
0 33/IaHN;
N3yuenne
2.2 Metoguka co3maHus v
N TPUHIUIIOB
TPEXMEPHBIX JIUTCHHBIX co3nanms
mozeneii B Kommac-3D mo 19,25 YerHblii onpoc MK-3.1
TPEeXMEPHBIX
TEXHOJIOTHYECKOMY YepPTEexXy %
OTIHBKH mozeneii B [10
Kommac-3D
. . - Uzyuenue
2.3 CozgaHue TpEXMEpHO - Hg B
MOJIENIU TECYaHOM JIUTeHHOM 14,25 PHHI YceTHblii onpoc IK-3.1
CO3JIaHUs

dhopmbr B Komnac-3D

TPEXMEPHBIX




mojene B I1O

Kommac-3D;
- [TogroroBka k
WHIUBUIYaIbHON
pa6ore B [1O
- Uzyuenue
MIPUHIUTIOB
CO3JIaHHS N
2.4 Meroauka CcO3HAHUSA A VYerHbIi onpoc
TpEXMEpHOU MO TPEXMCPHEIX [IpoBepka
P N 16,25 wozeneii 8 [10 y MK-3.1
000n04YKoBOii  (opMBI B ) VHIUBHIYATBHOM
Kommac-3D;
Kowmmac-3D paboThb
- Bommonnenue
WHIUBUAYAIHHOT
0 3a/1aHus
Hapa6oTka N
YcTHBIH ompoc
2.5 Cozpmanue  yepTexa HaBBIKOB Mposepka
nuteiHoi popmer B Kommac 16,25 | co3nanus ueprexa POBEp . TK-3.1
N . MHIUBHIYATBHOM
-3D u3 TpEXMEpHOH
paboThI
MOJIENN
Nzydenne
TPUHIUIIOB
2.6 Cozmanue TpPEXMEPHBIX a0oThI U N
uﬂ P P 14,25 p VYerHbIi omipoc TIK-3.1
mozeneit B I1O Komnac 3D (hyHKIIMOHAIBHBIX
BO3MO>KHOCTEH B
1O Kommac 3D
- Bomonnenue
2.7 KomriuiekcHast o0paboTka WHAWBHUIYAIEHOT
TpEXMEpPHBIX ~ Mojeleil B 18,25 0 3aJ1aHusl. VYcTHBI ompoc TIK-3.1
Kommnac-3D [loaroroska k
cjade 3ayera.
117,7
Hroro no pazuery 5
HWroro 3a cemectp 132 3au€T
Wroro no aucuuminze 132 3a4er




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jns  peanuzani  OPEAYCMOTPEHHBIX BHIOB Y4eOHOH pabOTBl B KadecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTHH B MPENOAaBaHUM JUCIUTUIMHBI « TpexmMepHOe KOHCTPYHUpPOBaHUE
JTUTEHHBIX (HOPM» UCTIONB3YIOTCS TPAJAULIMOHHAS U MOYJIBHO - KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jns u3ydeHus: DUCHMIUIMHBL «TpexmMepHoe KOHCTPYMPOBAaHUE JIUTEHHBIX (QOpM»
MPEIYCMOTPEHBI IPAKTUYECKUE 3aHATUS B KOMITBIOTEPHOM Ki1acce. B paMkax MHTEpaKTUBHOTO
oOyuyenus npumensiercs |T-meToap! (MCHONB30BAHUE CETEBBIX MYJIBTUMEIUHHBIX Y4COHUKOB
pa3pabOTYMKOB MPOrPAMMHOIO OOECIeUeHHsI, FIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB IO
JaHHOM nucuuIuinHe, B ToM uucie u DOP kadenpsl); Mmeron oOydeHUs B COTPYIHHUYECTBE —
MPOXOXKJCHHE BCEX JOTaloB HM METOMOB pabotel ¢ OBM; mnpobnemHoe oOydeHUE;
UHIUBUAY-AJIbHOE 00yUYEHHE.

Peanuzanuss KOMIIETEHTHOCTHOIO IOAXO0Ja IPEAYCMAaTpUBAET MCIIONb30BaHUE B
y4eOHOM TpoLecCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHATUH B COUYETAHHH C
BHE-ay/IUTOPHOU paboOTON C Lenbio (GOpMUPOBAHUS U PA3BUTUSA NPOPECCUOHATBLHBIX HABBIKOB
oOyJaronmxcs.

[Ipu npoBeneHuM y4eOHBIX 3aHATHI oOecmeuuBaeTCs pa3BUTHE Y OOYYaIOLIMXCS
HaBbIKOB KOMaHJIHOW palOTbhl, MEXJIMYHOCTHOM KOMMYHUKALMU, TPUHATUS PELICHUH,
JUJIEPCKUX KaueCTB.

Hcnonb3yroTes cieayronue BUabl U (OpMbl 3aHATHIA C UCTIOJIb30BAaHUEM TPAJAULIMOHHBIX
Y MTHHOBALIMOHHBIX TEXHOJIOTH:

[TpakTHyeckoe 3aHATHE, NOCBALICHHOE OCBOCHHIO KOHKPETHBIX YMEHUH M HaBBIKOB I10
IPEUIOKEHHOMY aITOPUTMY.

TexHonoruu npoGieMHOro oOydyeHHMsl — OpraHu3anus o0pa30BaTeNBLHOIO Ipolecca,
KOTOpas IIperosaraeT HoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE yUEOHBIX MPoOIeM- HbIX
CUTyallUi AJIsl CTUMYJIMPOBAHUS aKTUBHOW NIO3HABATENIbLHON JE€ATEIbHOCTU CTYAEHTOB.

[TpakTuyeckoe 3aHsATHE B (hopMe MpaKTHKymMa — oOpraHu3anus y4yeOHOH paboThl,
HalpaBJICHHAs Ha pelIeHHEe KOMIUJIEKCHON yuyeOHO-I03HaBaTeIbHOM 3ajauu, TpeOyrouied ot
CTY/IEHTa IPUMEHEHHs KaK Hay4YHO-TEOPETUYECKUX 3HAHUH, TaK U MPAKTUUECKUX HABBIKOB.

TexHOJIOrMM MPOEKTHOro OO0y4YeHMs — OpraHu3alus o0pa3oBaTeNbHOIO Ipoliecca B
COOTBETCTBUM C aJITOPUTMOM IIO3TAIHOIO PEIIEHUs MPOOJEMHON 3a/aud WM BBITOJIHEHUS
yuyeObHoro 3azanus. [IpoekT mpeamosaraeT  COBMECTHYH  yuyeOHO-IIO3HABaTEIbHYIO
JesTeIbHOCTh TPYIIBI CTY/IEHTOB, HAIIPABJICHHYIO Ha BBIPAOOTKY KOHIIETIUH, YCTAHOBJIEHUE
neselt u 3a1a4, GOpMyJIHPOBKY OXKHIAEMBIX PE3YIbTATOB, ONPEAEICHNE MPUHIIMIIOB U METOAUK
pelieHusl TOCTAaBJICHHBIX 3aJad, IUIAHUPOBaHME Xoja paboThl, MOUCK JAOCTYMHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATAMHYIO peaIn3alfio IiaHa paboThl, MPE3EHTALUI0 Pe3yIbTaToOB
paboThI, UX OCMBICIIEHHE U Pe(pIEKCHIO.

VHTepakTHUBHBIE TEXHOJIOTUM — OpraHM3alius 00pa3oBaTe’IbHOIo Ipolecca, KOoTopas
npearnosiaraeT akTUBHOE M HEIMHEWHOE B3aMMOJIEHCTBHE BCEX YYAaCTHHMKOB, JOCTH)KEHHE Ha
3TOM OCHOBE JHMYHOCTHO 3HAUYMMOTrO JJsi HUX oOpazoBaTeiabHOro pesyibTata. Hapsamy co
CMELUANIU3UPOBAHHBIMUA  TEXHOJIOTUSMH  Takoro pojAa  MPUHIMI ~ MHTEPAKTUBHOCTH
IPOCIIeKUBAETCSI B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHH.
HHTEepakTHBHOCTH M0/Ipa3yMeBaeT CyObeKT-CyObeKTHbIE OTHOIICHHUS B X0/1e 00pa30BaTeIbHOTO
npoliecca u, Kak clieicTBue, (GopMUpoBaHHE caMOpa3BUBAIOIIEICSI HHPOPMALIMOHHO-PECYPCHON
cpenpbl.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXcst

[IpencrapieHo B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl IPOBEIEHUSI MPOMEKYTOYHOM ATTeCTAllUN
[IpencraBieHbl B TPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOE U MHPOPMAIIMOHHOE o0ecnedyeHne JUCHUILTUHBI (MO1YJIA)

a) OcHoBHas JUTEpaTypa:

1. Unmxenepnas 3D-kommbrotepHas rpaduka : moHorpadus / A. JI. Xeiden, A. H.
JlorunoBckuii, . B. byropuna, B. H. BacunbeBa ; mon pemaknumenn A. JI. Xeidena. —
Yensiounck : OYpI'Y, 2010. — 413 ¢. — ISBN 978-5-696-04057-8. — TekcT : 37€KTpOHHBIIA //
Jlaup : snexTpoHHO-OMOMMoTeyHas cucrtema. — URL: https://e.lanbook.com/book/146062
(mata obopamenus: 16.01.2025). — Pexxum g0CTyma: ist aBTOPHU3. MOJIb30BATEIICH.

2. [IpoekTHpOBaHNE TEXHOJIOTHYECKUX MPOIIECCOB MAITMHOCTPOUTEBHBIX TIPOU3BOJICTB
: yueOnuk / B. A. Tumupszes, A. I'. Cxuptnanze, H. I1. Comuabiukun, C. WU. ImutpueB. —
Cankr-Iletepbypr : Jlamp, 2022. — 384 c. — ISBN 978-5-8114-1629-5. — Tekcr :
AJICKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEYHAS cucTeMa. — URL:
https://e.lanbook.com/book/211652 (nmara obpamenus: 16.01.2025). — Pexxum goctyna: s
aBTOPH3. MOJIb30BATEIICH.

3. CricoeB, C.K. Texnonorus mamuHocTpoeHus. [IpoekTupoBaHue TEXHOJIOTHMYECKUX
nporuec-coB : yueoHoe nocobue / C.K. Cricoe, A.C. Cricoes, B.A. JIeBko. — 2-e u3n., crep. —
Cankt-IlerepOypr : Jlawp, 2016. — 352 c¢. — ISBN 978-5-8114-1140-5. — Tekcr :
aNeKTpoHHBIH  //  JlaHb : AJICKTPOHHO-OMOMMoTeyHas  cucrema. —  URL:
https://e.lanbook.com/book/71767  (mara obpamenus: 01.01.2025). — Pexum poctyma: ajis
aBTOPH3. MOJIb30BATEIICH.

0) lonojiHUTeILHAS JIUTEPATypa:

1. KyuepsieB, 5.B. MonenupoBanue nporeccoB 1 00bEKTOB B METAJUTYPruu : yuyeOHOe
no-cooue / b.B. Kyuepses, B.b. Kpaxt, O.I'. Manyxun. — Mocksa : MUCHUC, [6. r.]. — YacTs |
: MonenupoBanue u onTuMm3anus TexHojormdeckux cucreMm — 2004. — 62 c¢. — Tekcr :
MeK-TpoHHBIH  //  Jlamb  :  2JeKTpoHHO-OMOnmorewynas  cucrema. —  URL:
https://e.lanbook.com/book/116999  (mata obpamenwus: 01.01.2025). — Pexxum goctyna: mis
aBTOPH3. NIOJI30BATEIIEH.

2. MammHOCTpOUTENHHOE YepUCHNE U aBTOMATH3AIHS BBITOJIHEHHSI YePTEXKel : yueOHUK
/ B. C. JleBunkuii. - 8-e usn., mepepad. u joir. - M. : Beicmas mkona, 2007. - 435 c. : wi.

3. KomnbroTepHoe MOJEIMPOBAHUE TEXHOJIOTMYECKUX MPOIIECCOB : yueOHOe mocodue /
1O. b. KyxTa. - Marautoropck : MI'TVY, 2014. — [OnexTpoHHBIN pecypc]]l 3yeKTpoH. ONT. ANUCK
(CD-ROM). - TekcT : 3IeKTPOHHBIH

B) MeToauuyecKue yKazaHus:
MeTtoanueckue peKOMEHIAIMH PUBEICHBI B TPUIIOKEHUN 3

r) llporpammHuoe odecnieuenne u MHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieuenune

Haumenosanue .
1o Ne noroBopa Cpok JIeiCTBUS JINIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpouHo
7Zip cB00OOHO pactpocTpansemoe [10 6eccpouHO
FAR Manager cB0OOHO pactpocTpansemoe [10 O6eccpouHo



https://e.lanbook.com/book/146062
https://e.lanbook.com/book/211652
https://e.lanbook.com/book/71767
https://e.lanbook.com/book/116999

IIpodeccnonanbHbie 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHBbIE CHCTEMbI

Hazsanme xkypca

Ccrlika

DnexTpoHHas 0a3a mepuoguveckux u3aanui East
View Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

Harmwmonanbuasa
MHPOpPMAIIMOHHO-aHAIUTUYECKAs] ~ CUCTEMa —
Poccuiickuii MHIEKC HAy4YHOrO0 IMTUPOBAHUS

URL: https://elibrary.ru/project risc.asp

@enepanbHOE  TOCYIAPCTBEHHOE  OMOJKETHOE
YUpexKIACHUE «DenepanbHbINA UHCTUTYT
MIPOMBIIITICHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickass T'ocymapcTBeHHas  OuOIMOTEKA.
Karasorn

https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHBIE pecypcbl onbmuoreku MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/M P0109/Web

MexnyHapoHas pedepaTuBHas u
MOJTHOTEKCTOBAsi ~ CIpaBOYHAs 0a3a JaHHBIX
Hay4HBIX U3nanuil «Springer Naturey

https://www.nature.com/siteindex



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.nature.com/siteindex

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MartepuanbHO-TEXHHUECKOE 00eCTIeueHUE TUCITUTUTMHBI BKITIOYAECT:

1. YueOHast ayuTopus AJsl IpOBEACHUSI MPAKTUYECKUX 3aHATUN OCHAIIEHA:

- TeXHUYECKUMH CpEJICTBAMU OOYUYEHHs, CIYKAIIUMHU AJisi TPEICTaBICHUsS y4eOHOU
uHpopManuy OONBIION ayIUTOPUU: MYJIbTUMEAUMHBIMU CpPEACTBA XpaHEHUs, Mepedadd H
MpeACTaBICHUS yueOHOM HHPOpMAITNH;

- CIICUAIU3UPOBAHHON MeOeIbIO.

2. YueOHas ayAUTOpHUsl Ul TPYMIOBBIX U UHIUBUIYaIbHBIX KOHCYJIbTAUN, TEKYLIETO
KOHTPOJISI U TPOMEXYTOUHOM aTTecTallii OCHAIlIeHA!

- KOMIIbIOTEpHO# TexHuKoi ¢ maketom MS Office, ¢ moakioueHreM k cetu «HTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA;

- CIICUAIU3UPOBAHHON MEOeIbIO.

3. [Tomernenue a1 caMOCTOSTENHHOM pabOThl OCHAIIICHO:

- KOMIIbIOTEPHOI TexHuKoM ¢ maketom MS Office, ¢ moakoueHreM k cetu «HTEpHET
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

4. TlomemeHue UIsi XpaHEHUS W NPOPHIAKTHYECKOTO OOCIYKMBAaHHS Yy4eOHOTO
000py/IOBaHUS OCHAIICHO:

- CHIeIMaIM3UPOBAaHHON MeOebIO: CTeUIaXKaMH JUIsl XpaHEeHUsl yueOHOro 000py0BaHus;

-MHCTPYMEHTAMH Ui PEMOHTa y4eOHOro 000py/I0BaHNUS;

- mKadaMu 171 XpaHeHUs] y4eOHO-MEeTOANYECKON TOKyMEHTAIU 1 MaTepUaJIOB.



IIpunoxenne 1

6 YueOHO-MeTOqMYECKOE 0O0ecTedeHHe CAMOCTOATEBLHOM padoThl 00y4YarommXxcst

CamocrosarenbHass  paboTa  CTYAGHTOB  OCYIIECTBISICTCS B BHJE  OCBOCHUS
yueOHO-METOIMYECKUX MaTepuanoB, MPOCMOTpa BuJeoMarepuasioB paszpadorunkoB [1O,
BBITOJIHEHUSI ¥ OQOPMJICHHS B XOJA€ MPAKTHUECKUX pabOT HMHIMBUAYAJIBHOTO 3aJaHUs U
MOATOTOBKH K MX 3aILUTE.

IIpumepHBbIii IepeYeHb BONPOCOB /ISl IPOBEIeHNs] YCTHOTO0 KOHTPOJIS:

0NN KWK

. [Iporpammusrit kommieke CAD cuctem Kommac-3D.

. [onsitue o 3D monensx u 2D yeprexax.

. Coznanue 3-x MEepHOU MOJIENH OTJIMBKU METOJOM «BBIJABIHBAHUSI.

. Coznanue 3-X MEpHOH MOJIENH OTJINBKH METOJOM «METO/I0M BPALLEHUS.

. Coznanue 3-X MEpHON MOJIEH OTJIUBKH METOJOM «I10 CEUCHUSIM.

. Co3nanue 3-X MepHOW MOJIENTU OTJIMBKH METOJOM «KMHEMATHUYECKON ONepariumy.

. Co3nanue c6opku U3 3-X MEPHBIX MOJIeNIeH OTJIIMBKHU U 3JIEMEHTOB JTUTHUKOBBIX CUCTEM.

. Co3naHne KOHCTPYKTOPCKOM JTOKYMEHTALHH.
9.

Coznanue TpéxMepHON MoIeTIN 000JI0YKOBOM TUTEHHON (HOPMBI.

10. OcHoBHBIE crtoco0bI TocTpoenust TpéxmepHon moaenu B [10 Kommac-3D.
11. Co3nanue TpEXMEpHON MOJIENH NTeCYaHOH (OPMBI.

12. Coznmanue tpé€xmepnoit moaenu B [10 Kommnac 3D.

13. Comectrast o6padoTka moaeneit B [10 Kommac-3D.

14. Co3nanue Tpéxmepnoii coopku B [10 Kommac-3D.

BeinmosiHeHue uWHAUBUAYAJBLHOrO 3agaHus «Pa3paborka JsurteiiHoil ¢opmbl B
pesxxkumax «/leraap» nu «Coopka»»

JI71s1 BBITIOJIHEHHSI MHJMBUIYAIBHOTO 33/IaHKsI OOYJarOUIUICs TMOJydaeT YepTexk JTUTOTO

U3 0CIINA.

BrimanHoe 3amaHue MNPUMCHACTCA IJId TMOCJIICAOBATCIILHO BBITIOJHCHUS pa6OTBI 1o

WHIUBUIYAJIbHBIM 3a1aHusM 1, 2 u 3.

3amanne

B cootBeTcTBUM C YCPTECIKOM MMPOBECTHU aHAJIN3, BBIABUTH IIJIOCKOCTH pa3beMa, IMOJIOKCHUC
OTJIMBKHU ITPU 3aJIMBKE, IIPOBCCTU 000CHOBaHHE HCO6XOI[I/IMOCTI/I BHCCCHHA KOHCTPYKIIMOHHBIX U
TEXHOJIOTHYSCKNX U3MECHCHUH.

Puc. 1 — Ilpumep 3aganus, yeprex «Kopmyc Myt

JInsi BBITIONTHEHWST MHAMBHAYaJbHOro 3aganus «MuamBuayaabnass padora Ne 1
«Co3nanme Tpexmepusbix mojedeii B [I0O Komnac-3D» HeoOxoaumo:
— C mpumenennem CAD nporpamm noarorosuts 3D Moaens neTais.



— IIpeoOpazoBare nonydeHHyo 3D mMonens B TUTEHHYIO MOJAEIb C Y4ETOM BHECEHHBIX
KOHCTPYKITMOHHBIX U TEXHOJIOTHYECKUX U3MEHEHHH (CTepKHEBBIE 3HAKHU, YKIIOHBI, pedpa, hacku
U CKpYIJICHUS).

— IlogroroButh 3D Momen TUTHUKOBO — IUTAIONIEH crcTeMbl (pacueT siemenToB JITIC
HE MPOBOJIUTH, Pa3MEPhl MPUHSATH YCIOBHO).

Jlnsi BBIMOJHEHUS MHAMBHMAYAJbLHOro 3aganus «WHauBuayaabHas paGora Ne 2
«Co31aHue TPEXMePHOH MoO/Ie/ U JIUTEeHHOI PopMBbI» HEOOXOAUMO:

— IloaroroButs 00benMHEHHYIO 3D MOJ€ENb OTINBKY;

— C npumenenunem CAD coznate Moaenu:

— moyopMbI HH3A,

— noy(QopMbl BEpXa;

— MOJIETIb CTEPIKHS;

— MOJZI€JIb CTEPYKHEBOT'O SIIUKA.

— B pexxnme pabotsr CAD «COopkay» mpoBecTu cOOpKY JIMTEHHON (HOPMBI M3 MOTYyYSHHBIX
paHee MOJEJIeH ¢ KOHTPOJIEM COyIapeHuH.

Jlis BBIMONHEHUS WHAMBUAYaJdbHOro 3aaanus «UnauBuayanbHas padora Ne 3
«Co3nanue yeprtexa nmo TpéxmepHoii moaesu B [10 Komnac-3D» HeoOx0oaumo:
— Pa3BepHyTh nosydeHHbIE IIPU BBINOJIHEHMHM WHIMBUAYyaldbHBIX padoT 1 m 2 3D mopenu c
dbopmupoBanuem 2D yeprexeii (GpparMeHTOB).

Ilo wroram BbmmosiHeHuss UHamBuayaabHbIX pador 1, 2 m 3 NOATOTOBUTH OTYET C
OMHMCAaHUEM MPOTPAMMHBIX TMPOJIYKTOB M IOCJIEIOBATEIHLHOCTH OMEPALMMA, HILTIOCTPATUBHBIN
MaTepuai MOJyYUTh Yepe3 BCTaBKy CKpUHIIOTOB omnepanuii B CAD mporpaMmmax v NpuiokKUTh K
Hemy daiinsl 3D moneneit u cO0pok.



IMPUJIO)KEHUE 2

7 OueHo4YHbIE CpeCTBA JJIA POBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyemble pe3yJbTaThbl 00y4eHHsS] M OILleHOYHbIE CPeACTBA /Jisl NMPOBEdECHUS
MPOMEKYTOYHOM aTTeCTALMU:

CTpyKTypHbBIii
3J1eMeHT
KOMIIeTeHIIUH

Iliianupyembie

pe3yJabTaThl 00y4eHusl

OueHo4YHbIE CpPeACTBA

I1K-3: ciocoOen pa3pabaTbiBaTh NPEJIOKEHHS 10 ONTUMHU3AINN JTUTEHHBIX TPOU3BOJICTB

I1K-3.1

1o

Peraet
nmpodeCCHOHANIbHBIC 3a7aun

OIITUMMU3aIINN

MOACIIUPOBAHUIO
TCXHOJIOTHYCCKHX
IIpOLECCOB U 060py,Z[OBaHI/I$I

b4l

'Teopernueckue BOIPOCHI:

1. Ilporpammusiii kommiekc CAD cucrem
Kommac-3D.

2. ITonsarue o 3D monensax u 2D yeprexax.

3. Co3ganue 3-Xx MEpPHOW MOJENH OTJIUBKH|
METOJIOM «BBIIaBITUBAHUSY.

4. Coznmanue 3-X MEpHOM MOJIEIM OTJIMBKH
METOJIOM «METOJIOM BPAIICHHUSI.

5. Co3ganue 3-X MEpPHOW MOJENH OTJIMBKH
METOJIOM «II0 CEUCHHSIM.

6. Co3ganue 3-X MEPHOW MOJEIH OTJIMBKH
METOJIOM «KHHEMAaTHYECKOW OTepaIum.

7. Coznanue cOOpkH U3 3-X MEpHBIX MoOjeNel]
OTJIUBKH U JIEMEHTOB JINTHUKOBBIX CUCTEM.

8. Co3znanue KOHCTPYKTOPCKOM
ITOKYMEHTAIUH.
0. Coznanue TpEXMEpHOU MOJIENH

000JI0YKOBOM JTUTEHHOMN (OPMBI.

10.  OcHOBHBIE  €IOCOOBI  MOCTPOEHHUS
rpéxmepHoii Mozenu B [10 Kommac-3D.

11. Co3nanue TpEXMEpHON MOJENH MecYaHOU
(bopMBI.

12. Cozpganue TtpéxmepHoir monenu B [IO
Kommac-3D.

13. O0Opabotka mnosepxHocteit B [IO
Kommac-3D.

14. ComectHass oOpabotka moxenerr B [10O
Kommac-3D.

15. Coznanue TtpéxmepHoit coopku B [IO
Kommac-3D.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld W KPHUTEPHH
OLICHUBAHUS:

[TpomeskyTouHas aTTecTalnus Mo AUCHUILIMHE « TpexMepHOe KOHCTPYUPOBAHUE JTUTEHHBIX
dopmM» BKIIOYAET TEOPETHYECKHE BOMPOCHI, MO3BOJSIONIME OIEHUTh YPOBEHb YCBOCHUS
00y4aroIMMUCs 3HAHUH, U NMPAKTUYECKUE 33aJJaHMs, BBIABJIOIINE CTENIEHb COPMHUPOBAHHOCTH
YMEHUH M BIAJCHUH, NMPOBOAUTCS B ¢opMme 3auera W B (opMe BBIIOJHEHUS W 3aIIUTHI
WH/IBUyaJIbHOM paOoThI.

3ayer 1Mo JaHHOW AMCUUIUIMHE TMPOBOAMUTCS B YCTHOH (hopMe C MPUMEHEHUEM CPEICTB
BBIYUCIIUTEIbHON TEXHUKH JUIsl IEMOHCTPALIMK HABBIKOB MPAKTUUECKOH pabOTHI.

IToxa3aTe/n U KPUTEPUH OLICHUBAHUS 3a4eTa:

— Ha OLICHKY «3a4TeH0» — 00yUaroIUNCcs JEMOHCTPUPYET BBICOKUI MITM CpeTHUI YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETEHIIUIH, BCECTOPOHHEE, CUCTEMATH4YECKOE M INIyOOKOEe 3HAHUE
y4eOHOro MaTepuajlia, CBOOOJHO BBINOJHAET MPAKTHUUECKUE 3aJaHMs, CBOOOIAHO OIEpUpYEeT
3HaHUSIMM, YMEHUSIMHU, IPUMEHSET UX B CUTYaLUAX IOBBILIEHHOMN CII0)KHOCTH.

— Ha OLEHKY «He 3a4TeHo» — oOydarouuiica aeMoHcTpupyeT 3HaHus He Oonee 30%
TEOPETUYECKOr0 Marepuasia, JONYCKAaeT CYUIECTBEHHbIE OIIMOKHM, HE MOXET I[10Ka3aTh
UHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3a/1ady.



IIpunoxenne 3

MeToanyeckue peKoOMeHIalMU 10 BBHINOJHEHUIO 3a1aHuii B cucreme Kommnac 3D

[IpoBecTn aHaIM3 MMOIYYEHHOTO YepTexka OTIMBKH — MIPEACTaBUTENA. B cooTBeTCTBHY C
3agaHueM BeIOpaTh Mero noctpoenus 3D monenu. IIpoectu moctpoenue 3D moxemnm.

B TpexmepHBIX cUCTEMaxX HCIOJIb3YIOTCS TOYKU C TPEeMsl KOOPAMHATAMH, YTO IO3BOJISIET
aBTOMAaTMUYECKH YCTAHABJIMBATh MPOEKIMOHHbIE CBA3U. Tak, B 3TOM cilyyae KyO ONMCBHIBAETCS
BOCEMBIO TPEXMEPHBIMU TOYKaMU XYZ, 110 KOTOpbIM Haxoxasrcs npoekunu XY, YZ u XZ. Ilpu
UCIOJIb30BAaHUH TaKUX CHCTEM OOBIYHO HAUMHAIOT C MOCTPOEHUS] TPEXMEPHOI'O M300paxKeHus, a
JByMEpHbIE BUABI (POPMUPYIOTCS Ha MOCTEIHEM dTare, MPH BBIBOAE YEePTEkKei. A B HEKOTOPBIX
CIIy4asX ABYMEPHBIEC YEPTEKH MOJHOCTBIO 3aMEHSIOTCS TPEXMEPHOM KOMIIBIOTEPHOW MOJEIIBIO,
110 KOTOPOM T'€HEPUPYIOTCS IIPOrpamMMBl [ CTaHKOB ¢ UIIY.

CucreMpl TPEXMEPHOIO MOJAEIUPOBAHUS HIMPOKO NPUMEHSIOTCS B HMHTETPUPOBAHHBIX
CAIIP/ACTIIIIL. OHu 9acTo AOMOJHSIOTCS CPEACTBAMH aBTOMATHUECKOTO aHaun3a (pU3MUECcKux
XapaKTepUCTHK (BBIYMCICHHE MAcChl, LIEHTPa MacC, MOMEHTOB M TE€H30pOB MHEPLMH U Ap.), a
TaK)Ke MOJYJIIMU, 00€CIIeUMBAIOIIMMH OLEHKY IPOYHOCTH U TEXHOJIOTMYHOCTH. Vcronb3oBanue
TPEXMEPHBIX CHCTEM B HACTOALLEE BPEMs YXKE HE CIAEPKUBAETCS CTOMMOCTBIO IIPOIPAMMHBIX
CPEeACTB U 000PYAOBaHUS.

OCHOBHOH 1LI€BbI0 3-X MEPHOIO0 MOJEIHMPOBAHMS SBJISETCS CO3/1aHUE MaTeMaTH4YEeCKOU
Mojenu Mojienb - MaTeMaTU4YecKoe MPeICTaBIeHIE TeOMeTpUIeCKOoi (POPMBI, UCIIOIB3YEMOI A1
nanpHenmux onepauuii cuctemamu CAIIP. 3-x mepHOoe MonenupoBaHHE HEOOXOIUMO B TeX
HNPUIIOKEHUSX, e TpeOyeTcsi HEOAHOKPATHOE pPeAaKTUPOBaHUE 3-X MEPHOro oOpas3a Ha MHOTHX
cragusx paspadotku TII.

Metoael TpexmepHOro MonenupoBaHus, ucnoabzyemsle B CAIIP, nemsrca Ha Tpum
IPYIIbL: KapKacHOE, IOBEPXHOCTHOE U TBEPAOTENbHOE (CILIOMIHOE) MojenrpoBanue KapkacHoe
MOJIEJIUPOBAHUE.

KapkacHasd MoJeJb — IIOJHOCTBIO OIKCHIBA€TCA B TOYKax M JMHMAX. KapkacHoe
MOJIEIUPOBAHKE MPEICTABISAET COO0M MOIETMPOBAHUE CAMOTO HU3KOTO YPOBHS, M UCIOJIB3YETCs
B OCHOBHOM JUIsl MMHUTAllUU JIBM)KEHUS MHCTpyMEHTa npu MozenupoBanuu TII, a Tak ke mis
BBITTOJIHEHUS] TMPOCTEHMIIMX pPacyeToOB CBA3aHHBIX C pasMepamMu U (opmoit monenu. Ilpum
UCTIONBb30BaHUM KapkacHbix wmojeneit B CAIIP  HeoOXoaMMoO y4HTBIBaTH CIEAYIOIINE
OTpaHUYEHUS:

1) HeonHo3HAyHOCTH BOCHPHUATHS OpPUEHTAlMM M HW300pakKeHWsI TpaHeW KapKacHOU
MOJIEJIN - OTCYTCTBUE BO3MOKHOCTH OJTHO3HAYHO OLICHUTh OPUEHTALIUIO U BUIUMOCTD I'PaHel, 4TO
HE I103BOJIIET Pa3JINuaTh BUABI CBEPXY M CHU3Y, a TAKKE aBTOMATU3UPOBATh yJaJI€HUE CKPBITBIX
JIMHUH;

2) He BO3MOXHOCTh pacrno3HaBaHMsI KPUBOJMHEMHON IpaHu — BOKOBBIE MOBEPXHOCTH
KPUBOJMHENHHBIX TpaHel, HapUMep LUIUHIPUYECKUX, KOHUYECKUX U APYTUX (PopM peasbHO He
UMEIOT pedep, Ha KapKacHOW MOJENU IMOKa3bIBaeTcsl M300pakeHHEe MHUMBIX pedep, KOTOpble
OTPaHUYMUBAIOT JaHHBIE IIOBEPXHOCTH;

3) npuONMKEHHOE TpEACTaBICHUE KPUBOJWHEHHBIX TpaHEH - HEBO3MOXXHOCTH TOYHO
OMKCaTh KPUBOJIMHEHWHBIE TOBEPXHOCTH (IIMIIMH/IPBI, KOHYCHI U JIp.), KOTOPbIE peaIbHO HE UMEIOT
pebep; MHOIr/AA JUIs TaKUX TOBEPXHOCTEH BBOIAT (UKTHUBHBIE pedpa, pacroyiaraemble depes
peryisipHble MHTEpBaIbl. HEBO3MOXKHOCTB ONpENEICHUS CTPYKTYPbI IOBEPXHOCTH MEXKIY
IpaHsIMU;

5) HOTpeIIHOCTH OLEHKU (PU3NYECKUX XaPAKTEPUCTUK - BO3MOXKHOCTH HEKOPPEKTHOTO
BBIUMCJIEHHS MacChl, LIEHTpa TSHKECTH, MOMEHTA HHEPLMHU U T. A., [Ipu Beruuciennn Gusnueckux
BEIIMYMH KAPKACHOW MOJEIM B 3aBUCUMOCTH OT TOYHOCTH MOJEIEH IOTPEIIHOCTh MOYKET
noxoauts 30-40%:;

6) HEBO3MOXXHOCTh OOHApY)XUThb CTOJIKHOBEHMS — OTCYTCTBME HMH(pOpPMALUU O
MOBEPXHOCTAX, OTpaHUUYMBAIOIUX (HOpMY, HE TO3BOJSET OOHAPYKUTH CTOJIKHOBEHUS MEXKIY
00BEKTaMH, YTO BAXKHO MPH MOJETUPOBAHMU POOOTOB, MPOSKTUPOBAHUH IUIAHOB Pa3MELICHHUS



o0opynoBaHus W T. 1.; OOyCJOBJIEHHas HEAOCTAaTKOM HHGpOpMaLUU 00 OrpaHUUYMBAIOLINX
MOBEPXHOCTSIX;

7) OTCYTCTBHE CPE/ICTB «3aTCHEHUs» MOBEPXHOCTEH - y MOJIENH, COCTOALICH TOJIBKO U3
pebep, HEBO3MOKHO IMPOU3BECTH 3aKPACKY MOBEPXHOCTEH Pa3IMYHBIMU LIBETAMHU.

IToBepxHOCTHOE MO/IeTUPOBAHME.

[ToBepxHOCTHAsi MOJENb OIpPENENAeTCs C MOMOUIbI0 TOYEK, JHMHUNA M TOBEPXHOCTEH.
Takum 00pa3oM MOBEPXHOCTHYIO MOJETh MOXKHO pacCMaTpHBaTh KaK MOJEIb 00Jiee BHICOKOTO
YpOBHS B OTIMYME OT KapkacHoil. W crnemoBatenbHO Kak Ooiiee THOKYyIO U
MHOTO(YHKIIMOHANBHYI0. [IpenMyiecTBa MOBEPXHOCTHOTO MOJICIIMPOBAHUS 110 CPABHEHUIO C
KapKacHBIM

1) ctocoOHOCTH pacro3HaBaTh U H300paXKaTh CIOKHBIC KPHBOJIMHEHHBIC TIOBEPXHOCTH;

2) cnocoOHOCTH 00ecneunBaTh TOHOBBIE N300paXKEHMS,;

3) crmocoOHOCTH pacno3HaBaTh 0C000€ MOCTPOSHUE HA TTOBEPXHOCTSX (I1a3bl, OTB- T.1.);

4) BO3MOKHOCTh NIOJY4YEeHHS 00JIee KaueCTBEHHOTO M300paXeHUs IIPH MOACITHPOBAHUU U
UMHTALUU MEXaHUYECKON 00paboTKH;

5) obHapyXeHUE CTOTKHOBEHHUI MEX1y O0BEKTaMHU;

6) aBTOMAaTUYECKOE YAaJICHHE HEBUIUMBIX JIMHHM.

Turbl MOBEpXHOCTEH B TIOBEPXHOCTHOM MOJICITUPOBAHUU

1. bazoBbIe OBEPXHOCTHU — IUIOCKUE TIOBEPXHOCTH KOTOPBIE MOXKHO TOJTYYHTh N300pa3uB
npsMyr0, a 3aTeM pa3BepHYB €€ B 3-X MEpPHOM IPOCTPAHCTBE B 3aJaHHOM HAIPABICHUH Ha
3aJJaHHOE PACCTOSIHHE;

2. TMOBEPXHOCTH BpaIlleHHs, MOTYT OBITh TOJYYEHBI IMyTEM BpALICHHS IIOCKOW TpaHU
BOKPYT OIIpe/IeJIEHHON OocH (KpYyroBas pa3BepTKa);

3. TMOBEpXHOCTH TIEPECCUCHH W COMPSDKCHUH. 3ajaya MOCTPOSHHS TEpeceueHUit
MIOBEPXHOCTEH CBOJHUTCS K OTPEACIICHUIO MOJIOKEHHSI OOIIMX TOYECK MPUHAICKAIIUM K JaHHBIM
TIOBEPXHOCTSIM;

4. aHaTMTUYECKHE TIOBEPXHOCTH — IIOBEPXHOCTH ONHCHIBAEMBIC €TUHBIM MAaTEMAaTHIECKUM
ypaBHEHUEM, C HEM3BECTHBIMU KOOPAMHATAMH X,Y,Z;

5. CKyJBNITYpPHBIE IOBEPXHOCTH OMUCHIBAEMBIE CHCTEMON MaTeMaTUYECKIX YPaBHEHUH.

TBepaoTebHOE MOeJIMPOBaHHTE

TBeppoTenbHass Moj€Nb OMNMCHIBAETCS 3-XMEPHBIM OOBEMOM KOTOpBIA 3aHHUMAET
MoJIeJIMpyeMoe Teno. TBepAOTeNIbHOE MOJEIMPOBAHUE SBISETCS €AMHCTBEHHBIM CIOCOOOM
MOJTHOTO OMMcaHusl 3-xMepHOW reomeTpuueckoil ¢opmbl. [IpenMyiiecTBa TBEpAOTENBHOIO
MOJICITMPOBAHMS B OTIIMYMH OT KAPKACHBIX M MMOBEPXHOCTHBIX MOJICTICH:

1. monHOe onucaHue 3arMoJIHEHHOrO 00beMa U BO3MOXKHOCTh Pa3TpaHUYECHUs] BHEITHUX U
BHYTPEHHUX oOJjacTedl, Ha OCHOBE YEro AaBTOMATHU3HMPYETCS TMpolecc OOHapyKEeHUs
CTOJIKHOBEHHI;

2. aBTOMATH3AIIHIO MTPOIecca yAaleHHs CKPBITHIX JIMHHIA;

3. aBTOMaTH3alMIO TpoLecca MOCTPOEHHUs] pa3pe30B U CEUeHHUil, yTo Tpedyercs IpH
CO3/IaHUM COOPOYHBIX YEPTEKEH CIIOKHBIX M3MIENUH U COOPOK M3TOTOBIICHHBIX M3 HECKOIBKHX
MaTepHaJoB U JIeTale;

4. MpUMEHEHUE COBPEMEHHBIX METOJOB aHAIN3a KOHCTPYKIHMHA - TOYHOE BBIYHCIICHHE
Maccora0apuTHBIX XapaKTEPUCTUK, pacueT MPOYHOCTH M JepopManuil METOJOM KOHEYHBIX
AJIEMEHTOB U T. 1I.;

5. 3 dexTuBHOE yrpaBieHUE 1IBETAMH U UCTOUHHMKOM OCBELICHHUS, IOJyY€HHE TOHOBBIX
M300paKeHHIt;

6. 6oJiee TOUHOE MOJEITUPOBAHUE KUHEMATHKH U JUHAMUKUA MHOTO3BEHHBIX MEXaHU3MOB
(po6OTOB, CTAHKOB U T. 1.).

CymecTByeT LeNbli psiJi cIOCOOOB MOCTPOEHUS TBEPAOTEIbHBIX Mojeneil. OpHako B
CAIIP nauOospliee paclpoCTpaHEHHE TMOMYYMJIM JBAa U3 HHUX: METOJl KOHCTPYKTHBHOTO
npencrasienus (C-Rep) m merox rpanmyHoro mnpexacraBienust (BRep). Paccmorpum ux
noapoOHee. MeTon KoHCTpYKTUBHOTO nipecTaBieHus (C-Rep) ocHOBaH Ha CO3TaHUM MOJICIICH 13



TUIIOBBIX TBEPAOTEIbHBIX NPUMUTHUBOB C 3aJaHHBIMM pa3MepaMH, OPHUEHTAlUell M TOYKOMU
npuBs3ku. Ilpum  ompeneneHMM  B3aUMOOTHOLICHMM MEXIy COCEIHUMH INPUMHTHBAMU
UCTIONB3YIOTCSL  OyNeBbl  OmMepalu: «OObEJUHEHHE», «Pa3sHOCTb» U  «IIE€PEeceUCHUEH.
OObeauHeHUe —omnpeAessieT NPOCTPAHCTBO BHYTPU BHEIIHEH I'paHMIBI COCTaBHONH (OpMbI
MOJIyYeHHOW W3 JBYX Ten ¢ oOmeil obnacteio Pa3HOCTH - ompemenseT MpOCTPaHCTBO
OTPaHUYEHHOE IOBEPXHOCTBIO OCTaBILIEHcA OT OAHON (OpPMBI M BHEIIHEH TIpaHuIbl OoOLIeH
obnactu nByx dopm llepecedenne — onmpenensier MpoCTPaAaHCTBO BHYTPH 00IIel obaacTu 00beKTa
TBepaoTenpHble TPUMUTHBBI MOT'YT BBIOMpAaThCs M3 OMOIMOTEKH WM F€HEpUpPOBAThCA ITyTEM
JBUKECHHS ITPOU3BOJIBHONW IMIOBEPXHOCTH BJIOJIb HEKOTOPOW KpUBOH. B pe3yibrare mpoucXOoauT
«3axBaT» (sweeping) 4yaCTH TPEXMEPHOIO MPOCTPAHCTBA, MPUHAIEKAILEH TPUMUTUBY. MeTox
rpaHnyHoro mnpezcrasieHus (B-Rep) Taxxke omepupyer ¢ mpuUMHTHBaMM, CBSI3aHHBIMM IIpU
oMoy O0yneBbix onepauui. [Tpu 3ToM MoJienb ONKMCHIBAETCS COBOKYITHOCTBIO pedep U TpaHei,
ONpEACNAIIUX TPaHUYHYIO IIOBEPXHOCTh TBEPAOrO Tejla. OTU JAHHBIE JIONOJHSIOTCA
uHpopMaLrell 0 TONOJIOIUU NPUMHUTHBA U OCOOEHHOCTAX ero reomerpuu. Meron B-Rep Gonee
ynoOeH mpu Moau(UKaIK TPUMHTHUBOB, HO TPEOYET 0OJBIIET0 00beMa KOMIIBIOTEPHOHN MaMSITH.
[Tpumenenue OyseBbIX onepanuii B TBEpIOTEIbHOM MOJIEITUPOBAHUI

Hcnonp3oBaHne MaTeMaTHYeCKOW Teopun MHOXKeCTB (OyneBbIX —omepanuid) B
TBEPJOTEIBHOM MOJIEIMPOBAHUY OCYLIECTBISIETCS B CIEAYIOLINX CIyYasX:

1. BerunciaeHne 0ObeMHBIX U BECOBBIX XapaKTEPUCTHK, B JAaHHOM HCIIOJIb3YIOTCS OYyJeBble
ornepanuu + u — ;

2. Pacuet HanpsHKeHUH , U1 ONIpeleNIeHUs HallpsbKeHU 3-X MepHast MoJielb pa30uBaeTcs
Ha psJi KOHEYHBIX JJIEMEHTOB M B KaXJIOM Y3Ji€ ONpeleNseTcs 3HAu€HWE BHYTPEHHUX
HaINpsHKEHUH;

3. WMuranms omnepanud MexaHooOpaOOTKH, SBJISETCS OJHUM W3 HanOOJee Ba)KHBIX
IPUMEHEHUEM TeOopHM MHOKecTBa. [Ipouecc ynaneHus npuiycka MOKeT ObIThb CONOCTaBIIEH C
OyseBbIMU ONEpalUsIMU Pa3HOCTH, a CBAPKHU C ONEpalUsIMHU +;

4. ObHapyxeHue nepeceyeHrs NOBepXHH (CTaHapTHas onepalus 0yi1eBoi Teopun).

MeToapl TBEPAOTENBHOIO MOJEIMPOBAHMS, OCHOBAHHbIE Ha OyJIEBBIX OIEpalusx,
0Cc00EHHO y/OOHBI NP BBIYMCICHUH NMOBEPXHOCTHBIX M BECOBBIX XapaKTEPUCTHK Tell, pacyere
HaANpsDKEHUH, UMUATAUU OoNepaluii MexaHudecko o0paboTku. B mocneanem ciydae onepanuu
pe3aHus MeTaiia (ToueHue, (pe3epoBaHue, CBEPJICHUE U T. I1.) MOTYT OBITb JIETKO OMMCaHBI MPH
oMo OyneBoi pasHocTU. EcTecTBEHHBIM IpUIIOKeHUEM OysieBOW anreOpbl SBISETCS TaKkKe
aHaJlM3 CTOJIKHOBEHMH (KOJIM3UH), KOTOpble OOHApYXHMBAOTCS NpU TOMOLIM OIlepalnuu
nepeceyeHusl.

[Tocne BbIMOMHEHUS 3a/aHUsl MPOBECTU MOATOTOBKY WJUIFOCTPATUBHOIO MaTepuaia M
oryerta. K otuery npunoxuts ¢aitisl nomydeHsusix 3D moneneit.



