MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJJEPALINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUECKUM yHuBepcuteT um. I'.11. HocoBa»

£ AXTBEPKJIATIO
Z[ylpe op MMMuM

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

TPEXMEPHOE KOHCTPYHPOBAHHUE JIUTEHHBIX ®OPM

Hanpasnenue noaroToBku (CrenuagbHOCTD)
22.03.02 Merannyprus

HamnpasnenHnocTs (mpoduias/criennanu3anms ) IporpaMMbl
TexHOI0rUs TMTEUHBIX MPOLIECCOB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu
Kadenpa JInTEeNHBIX IPOLECCOB U MAaTEPUAIIOBEICHNUS

Kypc 3

Maruuroropck
2023 rox



Pabouas nporpamma coctaBnena Ha ocHoBe @I'OC BO - GakanaBpuar 1o HarpaBJI€HUIO
noarotosku 22.03.02 Mertannyprus (npuka3z Munoopaayku Poccun ot 02.06.2020 1. Ne 702)
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eokTucros

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoktucrton

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MATEPHATIOBEICHUS

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX MPOLECCOB U MaTEPHATOBEICHHUS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIMTEHHBIX TPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadenpoit H.A. ®eoxTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enstmu ocBOEHUST TUCHUIUIMHBI (MOIyss) «TpexMepHOe KOHCTPYHUPOBAHUE JTUTCHHBIX
bopm» SIBISIOTCS:

- O3HAKOMJICHHE CTYACHTOB C MPUHIUIIAMU UCTIOIH30BAHUS KOMIBIOTEPHBIX MPOTPAMM
JUTSL TBEPAOTEIHHOTO MPOSKTUPOBAHUS TIPU KOHCTPYUPOBAHHUH JINTEHHBIX (hopM;

- TIONy4YeHHE CTYIACHTAMH TICPBUYHBIX HABBIKOB CO3/IaHUS TPEXMEPHBIX MOJIEIICH
JUTEHHBIX HOPM.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

HucuuiuinHa TpexmMepHoe KOHCTPYMPOBAaHUE IUTEHHBIX (POPM BXOAUT B 4acTh y4eOHOTO
wiaHa (OpMHUPYEMYIO YYaCTHUKAaMH O0Opa30OBaTENbHBIX OTHOLIEHUIl 00pa3oBaTenbHON
IIPOrPaMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLUILIUH/ IPAKTUK:

BBeneHune B HanpaBiieHUE

BBeneHne B cieniuaibHOCTD

OCHOBBI METAITYPrU4€CKOr0 IPOU3BOACTBA

TexHos10rHs N3rOTOBJICHUS XY10°KECTBEHHO-TIPOMBILIUIEHHBIX JINTBIX U3EIUH

HauepraTenbHas reomeTpusi U MH>)KEHEpHast rpaduka

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS TUCHUILINH/TIPAKTHK:

MonenrpoBaHue MPoOLECCOB U 0ObEKTOB B METAJLTYpPIUH

TexHosornueckoe 000py0BaHUE TUTEHHBIX [IEXOB

TexHosO0rNs IUTEHHOr0 NPOU3BOJACTBA

TexHOoI0rNs I0BEIUPHOTO JINThS

KoMImbproTepHOE MOJENNPOBAHKE JINTEHHBIX NTPOLIECCOB

KoMIproTepHbIli aHAIN3 TEXHOJIOTUH JIUThS

[ToaroroBka K 3aIyTe U 3alUTa BBITYCKHOM KBaJIM(UKAIIMOHHONW pabOThI

IToaroroska k caade U ca4ya rocy1apCTBEHHOIO HK3aMeHa

3 Komnerenuun oOyyawmerocsi, ¢QopMupyeMble B pe3yJbTaTe OCBOEHUS

AUCHUILIMHBI (MOAYJISA) ¥ IIJIAHUPYEMbIe Pe3yJbTAThl 00yUeHHu s

B pesynprare ocBoeHuss auciuiuiiHbl (Monynsi) «TpexmepHoe KOHCTpyHpOBaHHE
TUTEHHBIX (OPM» 00yUAIOIIHIICS TOJDKEH 001a1aTh CISAYIOIUMU KOMITETEHIIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

ITK-3 CriocobeH pa3pabaThiBaTh MPETIOKEHUS 110 ONITHMH3AIMH JIATSHHBIX TPOU3BOJICTB

[K-3.1 Pemaer npodeccuonanpHbple 3aa4y MO ONTUMU3ALNUNA U MOJEIUPOBAHUIO
TEXHOJIOTHYECKUX MPOLIECCOB M 000PYI0BAHUS




4. CTpyKTypa, 00b€éM U colepkaHne NTUCHHUIINHBI (MOLYJI5)

OO0miast Tpy10EMKOCTh JUCHUIUIMHBI cOCTaBisieT 4 3adyeTHbIX enuuull 144 akaza. yacoB, B TOM
YHClIe:

— KOHTaKTHas pabora — 8,1 aka. yacos:

— ayIUTOpHas — 8 aKka/l. 4acoB;

— paeayautopHas — 0,1 akan. 4acos;

— camocTosTeabHas padboTta — 132 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. yac;

— MOJTOTOBKA K 3auéTy — 3,9 akaj. yac
dopma arTecTaluy - 3a4eT

AynutopHas g e
KOHTaKTHast paboTa E = dopMma TEKyILEro
=
B aKaJl. yacax 3] Bn KOHTPOJISI
Paznen/ Tema 2, (B axaz. yacax) E R A . P Kon
> & © | camocrosiTenpHON | ycrieBaeMOCTH U
JIACIMTUTHHBI 2 £ = . | xommeTenu
o = paboThI MPOMEXKXYTOTHON
na6. | mpakt. [ € 8
Tlek. - | HPAKT. [ =g arTecTauuu
3aH. 3aH. | O &
1. Beenenue
1.1 OG6zop mporpamMm Uzyuenwue
TPEXMEPHOTO IIPUHIUIIOB .
p p 3 14,25 PHHIL VYcTHBI onpoc I1K-3.1
TBEPIOTEILHOTO pa6otsi B T1O
MOJIEJIUPOBAHUS Kommnac-3D
Wroro no pasneny 14,25
2. Pabora B  mporpamme
TPEXMEPHOTO  TBEPAOTENLHOIO
moenupoBanust Kommnac-3D
- U3yuenue
MPUHITUIIOB
pa6otsi B I1O
Kommac-3D;
- CaMOCTOSITEIbHOE .
YcTHbIi onpoc
21 [Tpunnumne! U3yYECHHUs
. IIposepka
MOCTPOCHUST TPEXMEPHBIX 4 19,25 | BumeomaTepuanos . IK-3.1
o UHMBUIYATBHON
mozeneit B Komnac-3D pa3paboT4nKOB
paboThI
T10;
- CaMOCTOSITEIbHOE
BBITIOJTHEHHE
HUHIUBUAYAIBHOT O
3aaHus;
3 Nzyuenue
2.2 Meroauka Cco3qaHUS v
N TPUHIUIIOB
TPEXMEpHBIX  JIUTEHHBIX S
mozeneit B Komnac-3D mo 19,25 YerHblit onpoc MK-3.1
TPEXMEPHBIX
TEXHOJIOTHIECKOMY %
YEePTEXY OTIIUBKH mozenei B 110
prexy Kommac-3D
- Uzyuenue
MPUHITUIIOB
N N CO3JaHUs
2.3 Coznanue TpExmMepHOU A
MOZeNn necYaHoi TPEXMCPHBIX
. 14,25 | wmogeneii B ITO VYcTHBIN ompoc I1K-3.1
JUTEHHON (bopMEI B )
Kommnac-3D;
Kommnac-3D
- [TogroroBka k
WHAUBHUIYaTbHON
pabote B I10




- Uzyuenne

MPUHIUIIOB
CO3JaHUs .
2.4 Meromuka CO3IaHUS A YcTHBI onpoc
TpEXMEpHOU MO/ TPEXMEPHBIX [IpoBepka
P 5 16,25 | wmonmeneii B TTO 5 IK-3.1
0005104KOBOH  (hOpMBI B ) WH/IMBUAYaJIbHON
Kommnac-3D;
Kowmmac-3D paboTb
- Beinosinenue
WHUBUAYaJIBHOT O
3agaHus
HapaGoTka .
VYerHbIi onpoc
2.5 Coszmanme ueprexa HaBBIKOB CO3/IaHHUS MpoBepka
ouTedHoH  QopmbBl B 16,25 yepTexa U3 POBep N IK-3.1
. . MHIVBHIYAJIBHOM
Kommac-3D TpEXMEpPHOH
paboThI
MOJIeH
Wzyuenne
MPUHLHIIOB
2.6 Co3nanue TpEXMEPHBIX a0oTHI U N
El p P 14,25 P VYerHbIi ompoc I1K-3.1
mopeneit B [TO Kommnac 3D (DYHKIIMOHATBHBIX
BO3MO>KHOCTEH B
I1O Kowmmnac 3D
- Beimosinenne
2.7 KommnekchHas HWHAWBHUYaJIEHOT O
00paboTka  TPEXMEPHBIX 18,25 3aJJaHuUS. VYcTHBI onpoc IK-3.1
mopeneit B Kommnac-3D IMonroroBka
craue 3aJera.
Wroro no pasneny 117,75
Hroro 3a cemectp 132 3a4éT
Wroro no qucuumnnune 132 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B KauecTBe
00pa30BaTeNbHbIX TEXHOJIOTUH B IPENOJAABAHUN TUCHUIUIMHBI «TpexmMepHOEe KOHCTpYHpPOBaHUE
JUTEHHBIX (HOPM» UCTIOIB3YIOTCS TPAAULIMOHHAS U MOAYJIBHO - KOMIIETEHTHOCTHAS! TEXHOJIOTUH.

Jns u3ydeHus AUCUUIUIMHBL «TpexmepHOEe KOHCTPYHUPOBAHHME JIMTEHHBIX (HopmM»
MIPEAYCMOTPEHBI MMPAKTUUECKHUE 3aHATHUS B KOMIIBIOTEPHOM Kilacce. B paMkax MHTEpaKTUBHOTO
oOydenust mpumMeHsiercsi |T-meTroapl (MCMOJB30BAHUE CETEBBIX MYJIbTUMEAHMHBIX YU4COHHKOB
pa3pabOoTUMKOB MPOTPAMMHOTO OOECHEUEHHUs, AJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB IO
JaHHOW AMCUUIUIHHE, B ToM uucie u DOP xadenpsr); MeTon o0ydeHUs B COTPYAHUYECTBE —
MPOXOXKACHHE BCEX JTaloB M MeToAoB paborel ¢ OBM; mnpobiremHOe 00y4eHuUe;
WH/IMBUIYaJIbHOE 00yYeHHE.

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a IPEAYCMAaTPUBAET UCIIOIb30BAHKUE B y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHUH C
BHEAYJIMTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0yJaroumxcs.

[Ipn npoBeaeHuH Yy4eOHBIX 3aHATUNA OOECIEYMBACTCS pa3BUTHE Y OOYYaIOIIUXCS
HaBBIKOB KOMAaHIHOM padOThl, MEXJIMYHOCTHOM KOMMYHHUKAIIMHM, TPUHATUS PELICHUH,
JUAEPCKUX KaueCTB.

Hcnonp3yroTest creayronme BUabl 1 (POpMBbI 3aHATHIA C HCIIOJIB30BAaHUEM TPAAUIIUMOHHBIX
Y MIHHOBAIIMOHHBIX TEXHOJOTHIA:

[IpakTueckoe 3aHsTHE, TOCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
MPEAI0KEHHOMY AJITOPUTMY.

Texnonoruu npobiieMHOro 00ydyeHMs — opraHu3anus oOpa30BaTEIBLHOrO IIpolecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYaluH JUIsl CTAMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHON AESATEIbHOCTHU CTYIEHTOB.

[IpakTuueckoe 3aHaTHEe B GopMe NPAKTHKyMa — OpraHu3anus ydeOHO paboThl,
HarpaBJieHHAsi Ha pelIeHHue KOMIUIEKCHOW y4eOHO-TI0O3HABATENbHON 3a/iayu, TpeOyromen oT
CTyJ€HTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

TexHonOrMM NPOEKTHOro OOY4YEeHHs — OpraHM3alus 00pa3oBaTENbHOTO Ipolecca B
COOTBETCTBUHU C AQJITOPUTMOM IIO3TAINHOTO PEIIEHHUS MPOOJEMHOW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennongaraer COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HAIIPABJIEHHYIO HA BbIPAaOOTKY KOHIEMIMM, YCTAHOBJICHHE LIeJeil U 3aaad,
(GOpMYITUPOBKY O0XXHJIa€MBIX PE3yIbTaTOB, OMpPEICICHUE MPHUHIMIIOB W METOJIUK PpEIICHUS
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa paOOThl, MOUCK JOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TAHYI0 pPEANN3alUI0 IUIaHAa paboThI, MPE3CHTALUI0 PEe3yJIbTaToOB PadOThI, MX
OCMBICIIEHUE U PEDIICKCHIO.

WHTepakTUBHBIE TEXHOJOTMM — OpraHu3alus o0pa3oBaTelbHOIoO mpoliecca, KoTopas
IpeJoiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHHE HA 3TON
OCHOBE JIMYHOCTHO 3HAUMMOro JJIsi HHUX oOpa3oBarelbHOro pesynbraTa. Hapsny co
CHEIUAIM3UPOBAHHBIMU ~ TEXHOJOTUSIMU  TaKOro  poja  TNPUHIUN  HWHTEPAKTUBHOCTHU
NOpOCIEXHUBAaETCsI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJOTHH.
HHTepakTUBHOCTD MOAPa3ZyMEBAET CyOBEKT-CyOBhEKTHBIE OTHOILIEHHUS B X0Jie 00pa30BaTeIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMHUpPOBaHUE caMOpa3BUBarolIeiicss HH()OPMaIIMOHHO-PECYPCHOM
CpEe.IbL.

6 YueOHO-MeTOqHUECKOE 00ecTIedeH e CAMOCTOSITeJILHOW PadoThl 00yYaOIIMXCS
[Ipencrasneno B mpuioxxkeHuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
IIpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Unxenepnas rpaduka : yaeonuk / H.IT. Copokun, E.JI. Onbmesckuii, A.H. 3aukuna,
E.N. lllu6anoBa. — 6-e usn., crep. — Cankr-Iletepoypr : Jlans, 2016. — 392 c. — ISBN
978-5-8114-0525-1. — Tekcr : anekTpoHHbii // JlaHb : 3IeKTPOHHO-OMOIMOTEHAs CHCTEMa. —
URL.: https://e.lanbook.com/book/74681 (mata obparuenus: 12.05.2023). — Pexwum gocryma: s
aB-TOPHU3. I10JIb30BATEIICH.

2. IIpoexTupoBaHrEe TEXHOIOTUYECKUX MTPOLECCOB MATMHOCTPOUTEIBHBIX IPOU3BOJICTB :
yueO-uuk / B.A. Tummupszes, A.I'. Cxupranamze, H.Il. Conupimkun, C.U. JIMutpuen. —
Canxrt-IlerepOypr : Jlanp, 2014. — 384 c. — ISBN 978-5-8114-1629-5. — TekcT : 31eKTPOHHBIH
Il Jlans : anexTporHO-OMOIHOTeuHas cuctema. — URL: https://e.lanbook.com/book/50682 (nata
obpaimenus: 12.05.2023). — Pesxum g0cTyma: 11 aBTOPU3. [OJIb30BATEICH.

3. CoeicoeB, C.K. TexHomorus mMamwuHOCTpOCHHS. [IpOCKTUPOBaHNE TEXHOJIOTHYCCKHIX
npotiec-coB : yuebHoe nocodue / C.K. Cricoe, A.C. CricoeB, B.A. JIeBko. — 2-¢ u3., crep. —
Cankr-IlerepOypr : Jlanb, 2016. — 352 ¢. — ISBN 978-5-8114-1140-5. — TekcT : 371€KTpOHHBIN
I JIans : anexTpoHHO-0ubOaHOTeUHas cuctema. — URL: https://e.lanbook.com/book/71767 (nata
obpaienus: 12.05.2023). — Pexxum goctymna: Juist aBTOPU3. OJIb30BaATEICH.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. Kyuepsie, b.B. MonenupoBanue mnpoueccoB U 00b€KTOB B METALIYPTUU . yuyeOHOe
no-cooue / b.B. Kyuepsies, B.b. Kpaxt, O.I'. Manyxun. — Mocksa : MUCUC, [6. 1.]. — Yacts 1
: MopenupoBanrue W ontuMH3amusa TexHoyorndeckux cucreM — 2004, — 62 ¢. — Tekcer :
anek-TpoHHbld  // Jlamb  ©  9JJNeKTpOHHO-OMOmMoTeuHas — cucrema. —  URL:
https://e.lanbook.com/book/116999 (mata oOpamenus: 12.05.2023). — Pexxum moctyma: amist
aBTOPH3. IIOJIb30BATEINIEH.

2. MammHOCTPOUTENIFHOE YepUEHHIE U aBTOMATH3aIUs BBITTOTHEHUS YePTEXKEH | yIeOHUK
/ B. C. JleBunikuii. - 8-e u3f., mepepad. u goi. - M. : Beicriras mikosna, 2007. - 435 ¢. @ .

3. KoMmproTepHOe MOJICTUPOBAHUE TEXHOJOTMYECKUX IMPOIIECCOB : ydeOHOoe mocobdue /
1O. b. Kyxta. - Maruutoropck : MI'TY, 2014. — [OnexTpoHHBIH pecypc]l 37€KTpOH. ONT. AUCK
(CD-ROM). - TeKCT : 37eKTPOHHBIH

B) MeToauyeckue ykasaHus:
1. Meronuyeckue peKOMEH 1Ay MPUBEACHBI B IPUIOKEHUH 3

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

Haumenosanue I1O Ne norosopa CpoOK eCTBUS TUIEH3UN
MS Office 2007 |y 135 o1 17.09.2007 GeccpoHO
Professional

7Zip CcB000JIHO pacrtpoctpansemoe [10 0EeCCPOYHO
ACKOH

Beprikans 5.2014 J11-261-17 ot 16.03.2017 0eccpovHo

FAR Manager CcB000JIHO pactpoctpansemoe [10 0ECCPOYHO



https://e.lanbook.com/book/74681
https://e.lanbook.com/book/50682
https://e.lanbook.com/book/71767
https://e.lanbook.com/book/116999

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(MOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca

CchlIKa

OnexTponHad  6asa  MEPHOAMMECKHX https://dlib.eastview.com/
n3maauii  East  View  Information
HammonansHas

UH(OPMAIMOHHO-aHATUTHIECKAS
cucreMa — Poccuiickuil MHAEKC HAYIHOT'O

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

ITouckoBas cuctema Axanemust Google
(Google Scholar)

URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - Enunoe
OKHO J0CTyma K HMHGOPMAIMOHHBIM

URL: http://window.edu.ru/

®denepanbHOE rOCyAapCTBEHHOE

OFO/KETHOE yupesxkaenne|URL: http://www1.fips.ru/

«DeaepatbHbIil HHCTHUTYT

Poccmtickas T'ocynapcTBenHas, e /nww.rsl.ru/ru/dreaders/catalogues/
oubnnoreka. Karamoru

DNEKTPOHHBIE  PEeCcypChl  OMOIUOTEKH ) . " _
METY 1. . Hocora https://magtu.informsystema.ru/Marc.html?locale=ru
YHuBepcurerckas nHpopMaIrmoHHas T .

cucrerta POCCIAS https://uisrussia.msu.ru

MexnynapoaHasi 6a3a MOJTHOTEKCTOBBIX
»KypHaoB Springer Journals

http://link.springer.com/

MexayHaponHas — pedepaTUBHas U
MOJIHOTEKCTOBAasl ~ COpaBoyHas  0Oa3a
JIAHHBIX _Hay4YHbBIX M3MaHUN _«Springer

https://www.nature.com/siteindex

ApxuB HAYYHBIX KypHAJIOB
«HanunoHanbHBIH
2JEKTPOHHO-HH(OPMAIIMOHHBIH

https://archive.neicon.ru/xmlui/



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCHUIUINHBI BKIIIOUAET:

1. Yuebnas ayauropus Ui IPOBEJCHUS IPAKTUUECKUX 3aHATUN OCHALICHA:

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIIUMH Uil TpEACTaBICHUS y4eOHON
uHpopManuu OOJIBLION ayAUTOPUU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, Mepelaud Hu
npeCcTaBiIeHUs y9eOHOH nH(pOopMaInu;

- CIIELUAIN3UPOBAHHON MEOEIbIO.

2. YuebOHasi ayquTOpuUs Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJISI ¥ TPOMEXYTOYHOM aTTECTALIMK OCHAIIICHA!

- KOMITBbIOTepHOI TexHHKO# ¢ maketom MS Office, ¢ monkitouennem k cetn «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CTIeMAIN3UPOBAHHON MEOETIBIO.

3. [Tomemenue 1t CaMOCTOSATENLHON pabOThI OCHAIIIEHO:

- KOMITBIOTepHOI TexHHKOH ¢ maketom MS Office, ¢ mogkitouenuem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

4. Tlomemenue i XpaHEHUS U NPOPUIAKTHUUECKOrO OOCITYKUBAHHUS Yy4eOHOro
000py1I0BaHUS OCHAIIICHO:

- CIIeLUAIN3UPOBAHHON MEOEIBbIO: CTeNIaKaMy JJIs XpaHeHHsl y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl pEMOHTA yueOHOro 000py10BaHus;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAllUN U MaTepUaoB.



MNPUJIOKEHME 1
6 Y4eOHO-MeTOqHYECKOE 0OOecTIiedeHHe CAaMOCTOATEIbHOM padoThl 00y4aroIMXCcs

CamocrosarenbHass  paboTa  CTYAGHTOB  OCYIIECTBISICTCS B BHJE  OCBOCHUS
yueOHO-METOIMYECKUX MaTepuanoB, MPOCMOTpa BuJeoMarepuasioB paszpadorunkoB [1O,
BBITIOJTHEHUSI U O(OPMIICHHS B XOAC NPAKTHUYECKUX pabOT WHIUBUAYAIBHOTO 3aJaHHS U
MOJTOTOBKHU K HX 3alllUTe.

IIpumepHbIii MepeyeHb BOMPOCOB /IJIs IPOBEIEHNS YCTHOTO KOHTPOJIS:

. [Iporpammusrit kommieke CAD cuctem Kommac-3D.

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

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

. Coznanue 3-x MEpHOH MOJIENH OTJINBKH METOJOM «METOAO0M BpalLlEHUS».

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

. Coznanue 3-X MEepHON MOJIENH OTJIMBKH METOJI0OM «KMHEMATUYECKOM onepannum».
. Co3nanue c6opku U3 3-X MEPHBIX MOJIENIeH OTJIMBKHU U DJIEMEHTOB JTUTHUKOBBIX CUCTEM.
. Co3zianue KOHCTPYKTOPCKOM TOKyMEHTaLUU.

9. Coznanue TpéxMepHOil MOIeTTH 000I0UKOBOM TUTEHHON (HOPMBI.

10. OcHoBHbIE criocoObI TocTpoeHus TpéxmepHoi Moaenu B [10 Kommac-3D.

11. Co3nanue TpEXMEpHOI MOJIENN TIeCYaHO POPMBL.

12. Coznanue tpéxmepnoit moaenu B [10O Kommnac 3D.

13. CoBmectHas oopabotka mozaenei B I10 Kommac-3D.

14. Co3nanue tpéxmepnoii coopku B I10 Kommac-3D.

0NN KWK

BoinosiHenue uHIAMBHAYadbHOro 3anaHusa «Paspaborka murteiinoii ¢opmbl B
pe:xknMmax «/leranb» n «Coopka»»

Jl7is BBITIONIHEHUS WHIMBUIYaJbHOTO 3aaHus 0Oydaroluiics MoJydaeT 4yepTex JUTOrO
u3nenus. BeinmaHHoe 3amaHue TPUMEHSETCS IS MOCJIENOBATEIBHO BBITIOJHEHUS PaOOThI IO
WHUBUIyaJIbHBIM 3a1aHusM 1, 2 1 3.

3aganue

B cooTBeTCTBUU C UepPTEKOM IPOBECTH AHATIU3, BBIIBUTH IIJIOCKOCTh Pa3beMa, MOJI0KEHUE
OTJIUBKH TIPH 3aJIUBKE, MPOBECTH 000CHOBAHUE HEOOXOUMOCTH BHECEHUSI KOHCTPYKIIMOHHBIX U
TEXHOJIOTHYECKUX NU3MEHECHUH.

Puc. 1 — [Ipumep 3amanus, yeprex «Kopmyc MydTh»
Jlnsi BBINIONIHEHUST WHAMBUAYAJdbHOro 3ananusi «WUuauBuayaabHas padora Ne 1
«Co3nanue TpexmepHbIx Mojedei B [10 Komnac-3D» HeoOxoaumo:



— C npumenenuem CAD mporpamm noaroroButh 3D Monens neranib.

— IIpeobOpazoBath monydeHHyio 3D mMozmens B TUTEHHYIO MOJEIh C YYE€TOM BHECEHHBIX
KOHCTPYKIIMOHHBIX M TEXHOJOTUYECKIX U3MEHEHUN (CTepKHEBBIC 3HAKH, YKIIOHBI, peOpa, packu
U CKpPYTJICHUSA).

— IloaroroButs 3D Mojenu TUTHUKOBO — MUTAIOLIEH cucTembl (pacueT 3nemenToB JIIIC
HE MMPOBOJIUTH, pa3MEPhl IPHHATH YCIOBHO).

JIns BBINOJHEHUS] WHAMBHUAYAJIbHOTO 3anaHus «WuaumBuayaabHass padora Ne 2
«Co31anme TpéxMepHoOii Moes M JIUTelHHOH GopMBbI» HEOOXOMMO:

— IloaroroButh 00beuHEHHYIO 3D MOJ€Nb OTINBKY;

— C npumenennem CAD co3nath Mopemnu:

— noiyopMbl HU3A;

— moyOpMBI BepXa;

— MOJIeNIb CTEPKHS;

— MOJIeNIb CTEP’KHEBOTO SIIIMKA.

— B pexxume pabotet CAD «CbHopkay» mpoBecTd cOOpKY TUTEHHON (OPMBI U3 MTOTYYEHHBIX
paHee MOAEIIel ¢ KOHTPOJIEM COYIapEHUN.

Jlnsi BBIMONHEHUST MHAMBHAYaJbHOro 3aganus «WuauBuayaabHas paGora Ne 3
«Co3nanue yeprtexa nmo Tpéxmepnoii mogesu B [10 Komnac-3D» HeoOx0oaumo:
— Pa3BepHyTh nosydeHHbIE NP BBINOJIHEHMH HHIMBUAYaldbHBIX padoT 1 m 2 3D mopenu c
dbopmupoBanuem 2D yeprexeii (pparMeHTOB).

Ilo wroram BbmmosiHeHuss UHamBuayaabHbIX pador 1, 2 m 3 NOATOTOBUTH OTYET C
OMHMCAaHUEM MPOTPAMMHBIX MPOJIYKTOB M IOCJIEIOBATEIHLHOCTH OMEPALMM, HILTIOCTPATUBHBIN
MaTepuai MoJy4YUTh Yepe3 BCTaBKy CKpUHIIOTOB omnepanuii B CAD mporpaMmax v mpuiIokKUTh K
Hemy (aiinsl 3D mozneneit u cOOpok.
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IMPUJIOKEHUE 2

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl IPOBEACHUSA NMPOMEKYTOUHON aTTeCTAlUM:

CTpPYKTYpHBIii 3j1eMeHT

IInanmpyemsblie pe3yJbTaThbl 00y4eHUs!

OueHovHbIe CpeAcTBA

KOMIETEeHINHI
[1K-3: ciocobeH pa3pabaTbIBaTh NPeI0KEHHUs 10 ONTUMH3AINH JUTEHHBIX IPOU3BOJICTB
TeopeTnueckrue BOMPOCHI:
1. [Iporpammusiii komruieke CAD cuctem Kommac-3D.
2. [Monusitue o 3D moxpensx u 2D uepTexax.
3. Cosmanue 3-X MEpHOM MOJENHU OTIWBKU METOIOM
«BBIJIABIIMBAHUSY.
4. Cozganme 3-X MEpPHOM MOJETU OTIUBKH METOJIOM
«METOJIOM BpaIICHUS».
5. Co3ganue 3-x MEpPHOH MOAENIH OTJIIMBKUA METOAOM «IIO
CEUCHUSIMY.
6. CosmaHue 3-X MEpHOW MOJENH OTIWBKH METOIOM
(KMHEMaTUYECKOW OTIePALIUI».
Pemaer npodeccHOHaANbHBIC 3a/a4d 110 ONTUMHU3AIMK U MOJICITUPOBAHHIO o
[1IK-3.1 7. Co3ganne cOOpKH U3 3-X MEPHBIX MOJEJEH OTIIMBKH U

TEXHOJIOTHYECKUX IPOIIECCOB U 000PY10BAaHUS

DIIEMEHTOB JJUTHUKOBBIX CHCTEM.

8. Co3gaHne KOHCTPYKTOPCKON JOKYMEHTAIMH.
0. Co3panue TpEXMEpHOI Mo 1 000I0UYKOBOM JINTEHHON
(hOpMBI.

10. OcHOBHBIE CIOCOOBI TIOCTPOEHUSI TPEXMEPHON MOJIeNH
B I10 Kommac-3D.

11. Cozpanue TpéxMepHON MOAEIH NecyaHoi (hOPMBI.

12. Co3nanue tpé€xmepHoi moaenu B I10 Kommnac-3D.

13. O6pabotka nmosepxHocteit B [10 Kommac-3D.

14. CoBmectHast 00pabotka moaeneii B [10 Kommac-3D.
15. Co3nanue TpéxmepHoii coopku B [10 Kommac-3D.




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[TpomeskyTouHas aTTecTalnus Mo AUCHUILIMHE « TpexMepHOe KOHCTPYUPOBAHUE JTUTEHHBIX
dopmM» BKIIOYAET TEOPETUYECKHE BOIMPOCHI, MO3BOJSAIONIME OLEHUTh YPOBEHb YCBOCHUS
00y4aroIMMUCs 3HAHUH, U MPAKTUUECKUE 33aJJaHMs, BBIABIIOIINE CTEIIEHb COPMHUPOBAHHOCTH
YMEHUH M BIAJCHUH, NMPOBOAUTCS B ¢opMme 3auera W B (opMe BBIIOJHEHUS W 3aAIIUTHI
WH/IBUyaJIbHOM paOoThI.

3ayer 1Mo JaHHOW IMCUMIUIMHE MPOBOAMTCSA B YCTHOW (popMe ¢ MpUMEHEHHEM CpEACTB
BBIYUCIIUTENbHON TEXHUKH JUIs IEMOHCTPALIMY HABBIKOB MPAKTHUECKOH pabOTHI.

IToxa3aTe/n U KPUTEPHH OLICHNBAHUS 3a4eTa:

— Ha OLICHKY «3a4TeH0» — 00yUaroIUNiCcs JEMOHCTPUPYET BBICOKUI MITM CpEeTHUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YeCKOe M TIIyOOKOE 3HaHHE
y4eOHOro MaTepuajlia, CBOOOJHO BBINOJHSAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO OIEepUpyer
3HaHUSIMHM, YMEHUSMU, IPUMEHSET UX B CUTYaLUAX HOBBILIEHHOMN CII0)KHOCTH.

— Ha OLEHKY «He 3a4TeHo» — oOydaroluiica AeMOHCTpupyeT 3HaHusA He Ooinee 30%
TEOPETUYECKOr0 Marepuasia, JONYCKAaeT CYUIECTBEHHbIE OIIMOKHM, HE MOXET I[10Ka3aTh
MHTEJUIEKTYaIbHbIC HAaBBIKU PEILIEHUs IPOCTHIX 3ajau.



IMPUJIOKEHUE 3

MeToauyeckue peKoOMeHIalMH 10 BBINOJHEHUIO 3a1anuii B cucreme Kommnac 3D

[IpoBecTn aHAIM3 MMOTYYEHHOTO YepTexka OTIMBKH — MIPEACTaBUTENA. B cooTBeTCTBHY C
3agaHreM BeIOpaTh Metox noctpoerus 3D monenu. Ilposectu noctpoenune 3D moxemnm.

B TpexMepHbIX cucTeMax MCIOJIB3YIOTCS TOYKU C TPEMSI KOOPAMHATAMU, YTO MO3BOJISIET
ABTOMATUYECKU YCTAaHABJIMBATh NMPOEKIMOHHBIE CBA3U. Tak, B 3TOM ciiydyae KyO OMMCHIBaeTCS
BOCEMBIO TPEXMEPHBIMU TOYKaMU XYZ, 110 KOTOpBIM Haxoxasircs npoekuuu XY, YZ u XZ. Ilpu
MCIOJIb30BAaHUU TaKUX CHCTEM OOBIYHO HAYMHAIOT C MOCTPOEHUSI TPEXMEPHOTO M300paKeHusl, a
JByMEpHbIE BUABI (POPMUPYIOTCS Ha MOCITEIHEM dTare, MPH BBIBOAE YepPTEkei. A B HEKOTOPHIX
CIIy4asix JBYMEPHBIE YEPTEXKHU MOJHOCTBIO 3aMEHSIOTCS TPEXMEPHOU KOMIIBIOTEPHON MOJIEIBIO,
110 KOTOPOM T€HEPUPYIOTCS IPOrpamMMel [ CTaHKOB ¢ UIIY.

Cucrembl TPEXMEPHOIO MOJCIMPOBAHMS IIMPOKO MPUMEHSIOTCS B HMHTETPUPOBAHHBIX
CAIIP/ACTIIIL. OHH 9acTo JAOMOJHSIOTCS CPEICTBAMH aBTOMATHUECKOTO aHaln3a (pr3muecKux
XapaKTEPUCTUK (BBIYMCICHUE MACCHI, IIEHTpAa MacCc, MOMEHTOB U TEH30POB MHEPIHMH U JIp.), &
TaK)Ke MOJYJIIMU, 00€CIIeUMBAIOIIMMH OLEHKY MPOYHOCTH U TEXHOJIOTMYHOCTH. Vcronb3oBanue
TPEXMEPHBIX CUCTEM B HACTOSLIEE BpPEMsl YK€ HE CACPKUBAECTCS CTOMMOCTBIO IMPOTrPaMMHBIX
CPEACTB B 000pYAOBaHUSI.

OcCHOBHOH 1LI€NBI0 3-X MEPHOIO MOJICIMPOBAHUS SABIISIETCS CO3[JaHUE MAaTeMaTUYECKON
Mojenu MoJienb - MaTeMaTH4ecKoe MPeICTaBICHIE TeOMETPUIECKO (DOPMBI, HCIIOB3YEMO st
nanpHelmux omnepauuii cucreMamu CAIIP. 3-x MepHOe MoenupoBaHHE HEOOXOAMMO B TeX
IPUIOKEHUSX, TJe TpeOyeTcss HEOHOKPATHOE PEAAKTUPOBAaHUE 3-X MEPHOIo 00pa3a Ha MHOTHX
cragusx paspadorku TII.

Meroasl TpexmepHOro MozenupoBaHus, ucnoib3dyembie B CAIIP, nensrtcs Ha Tpm
TPYNIBL: KapKacHOe, MOBEPXHOCTHOE U TBEPAOTENIbHOE (CILTOmHOE) MoaenupoBanue KapkacHoe
MOJICJINPOBAHUE.

Kapkacnas Mopenb — IOJHOCTBIO ONMCHIBAETCS B TOUKax M JHMHHAX. KapkacHoe
MOJIEJTMPOBAaHUE MPECTABIISAET COOOM MOJEIMPOBAHNE CAMOTO HU3KOTO YPOBHSI, U UCIIOJIb3YETCS
B OCHOBHOM /I MMHUTAllMM JIBWJKEHUS MHCTpyMEHTa Npu monenupoBanuu TII, a Taxxe nms
BBIMIOJTHEHUS] TMPOCTEHIIMX pacyeToB, CBSI3aHHBIX C pa3Mepamu U ¢opmoil mozaenu. Ilpu
UCMONb30BaHUN KapkacHbIX Mojeneid B CAIIP HeoOXoAMMO yuYMTBIBaTH —CIEAYIOIIUE
OTpaHUYEHUS:

1) HeogHO3HAYHOCTh BOCHPHUATHS OPHEHTAIMM M M300paXeHUs TpaHed KapKacHOM
MO/JIEJIH - OTCYTCTBHE BO3MOKHOCTH OJJTHO3HAUHO OLIEHUTh OPUEHTALUIO U BUAUMOCTh I'paHel, 4To
HE MO3BOJIET pa3anyaTh BUJbI CBEPXY U CHHU3Y, a TAK)KE€ aBTOMATHU3UPOBAThH YAAJIEHUE CKPBITHIX
JIMHHI;

2) He BO3MOXXHOCTb paclio3HaBaHHs KPUBOJMHEHHOH rpaHu — BOKOBbIe MOBEPXHOCTH
KPUBOJIMHENHBIX TpaHeil, HalpuMep, HUIMHAPUYECKUX, KOHUYECKUX U APYTuX GOpM peanbHO He
UMEIOT pedep, Ha KapKacHOM MOJeNu MOKa3bIBaeTcs HM300pakeHHEe MHUMBIX pedep, KOTOphle
OTPaHUYMBAIOT JJAaHHBIE TOBEPXHOCTH;

3) npubamkeHHOE MpEeACTaBICHUE KPUBOJMHEHHBIX TI'paHed - HEBO3MOXKHOCTH TOYHO
OMKCaTh KPUBOJIMHEHHBIE TOBEPXHOCTH (LIMIUMHAPBI, KOHYCHI U JIp.), KOTOPBIE PealbHO HE UMEIOT
pebep; MHOTA A TAaKUX IOBEPXHOCTEH BBOJAT (PUKTHBHBIE peOpa, pacrojaraemble yepes
perynspHble HMHTepBaibl. HEBO3MOXHOCTH OINpeAeNeHusi CTPYKTYpbl MOBEPXHOCTU MEXKAY
TpaHsIMU;

5) morpemHocT! OIEHKU (PU3MUECKUX XapaKTEPUCTUK - BO3MOXKHOCTH HEKOPPEKTHOI'O
BBIYUCIICHHS MacChl, IEHTPA TSHKECTH, MOMEHTA WHEPLUH U T. [I., IPH BBIYUCICHUN (PU3MUECKUX
BEJIMYMH KapKacCHOM MOJENM B 3aBUCUMOCTH OT TOYHOCTH MOJENed MOrpeurHOCTh MOKET
noxoauts 30-40%;

6) HEBO3MOXXHOCTh OOHApYXHUTh CTOJIKHOBEHUS — OTCYTCTBHE HWH(OpManuu o
MOBEPXHOCTSX, OTPaHUYMBAIOMIUX (HOpMY, HE TO3BOJSIET OOHAPYNKHUTH CTOJKHOBEHHS MEXITY
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00BEKTaMH, YTO BAXKHO MPH MOJIECTUPOBAHUU POOOTOB, MPOCKTUPOBAHUH IUIAHOB Pa3MEIICHUS
o0opymoBaHusS W T. 1.; OOyCIIOBJIEHHAs HEAOCTaTKOM HWHMOpMaAIuu 00 OTrpaHUYHBAIOIINX
IMMOBCPXHOCTAX,

7) OTCYTCTBHE CPEJICTB «3aTCHEHUS» MOBEPXHOCTEU - y MOJICNIH, COCTOSAICH TOJILKO U3
pedep, HEBO3MOKHO MTPOU3BECTH 3aKPACKY TTOBEPXHOCTEH pa3IMYHBIMU IIBETAMH.

IToBepxHOCTHOE MOJeTUPOBAHME.

[ToBepXHOCTHas MOJEINb OIPENENSACTCS C MOMOIIBI0 TOYEK, JHHUH W TOBEPXHOCTEH.
Takum 00pa3oM MOBEPXHOCTHYIO MOJETh MOXKHO PaccCMaTpuBaTh Kak MOJAENb 0oyiee BBICOKOTO
YPOBHS B OTJIMYHE OT KapkacHoH. MW, ciemoBarenbHO, Kak Oojee THOKYyIO U
MHOTO(yHKIIMOHANBHYI0. [IpenMyiecTBa MOBEPXHOCTHOIO MOJCIMPOBAHUS IO CPABHEHUIO C
KapKacHBIM

1) cmtocoGHOCTH pacmo3HaBaTh U H300paXKaTh CI0KHBIE KPUBOJIUHEWHBIE IOBEPXHOCTH;

2) crmocoOHOCTh 00ecTIeYrBaTh TOHOBBIC H300PAKCHHS;

3) ciocoOHOCTH pacno3HaBaTh 0C000€ MOCTPOSCHUE HA TTOBEPXHOCTSAX (I1a3bl, OTB-S T.JI.);

4) BO3MOKHOCTh TIOJYYCHHS 00JIee KAaUeCTBEHHOTO H300paXCHHUS IIPH MOJICIMPOBAHUU U
MMUTAIIUA MEXaHUYECKOU 00pabOTKH;

5) oOHapyXeHHEe CTOTKHOBEHUI MEXIy 00BEKTaMu;

6) aBTOMaTUYECKOE y/1aJIeHUE HEBUIUMBIX JIMHUM.

Twurbl MOBEpXHOCTEH B TIOBEPXHOCTHOM MOJICITUPOBAHUU

1. ba3oBbIe MOBEPXHOCTH — IUIOCKUE MMOBEPXHOCTH KOTOPHIE MOYKHO TOIY4UTh, N300pa3uB
npsIMyr0, a 3aTeM pa3BepHYB €€ B 3-X MEPHOM IPOCTPAHCTBE B 3aJaHHOM HAIIPABICHUH Ha
3aJJaHHOE PACCTOSIHHE;

2. MOBEPXHOCTH BpAIECHHsI, MOTYT OBITh IMOJYYEHBI MyTEM BPALICHHS IUIOCKOW TpaHU
BOKPYT OIpeIeNIEHHON OCcH (KpyroBasi pa3BepTKa);

3. TOBEpXHOCTH TMEpeceuYeHUd U CONpsDKeHUH. 3ajaya TMOCTPOCHHUS IepecedeHHi
MIOBEPXHOCTEH CBOJMTCS K OTPEACIICHUIO MOJIOKEHHST OOIIMX TOYEK MPUHAICKAITIM K JTaHHBIM
MOBEPXHOCTSM;

4. aHAIMTUIECKUE TTOBEPXHOCTH — TIOBEPXHOCTH OIMMCHIBAEMbBIC €IMHBIM MAaTEMaTHUYESCKUM
ypaBHEHHEM, C HEU3BECTHBIMU KOOPAUHATAMHU X,V,Z;

5. CKyJBNTYpPHBIE TOBEPXHOCTH, OMUCHIBAEMBIE CHCTEMON MaTeMaTHYECKIX YPaBHEHUH.

TBepaoTeabHOEe MOIeJIIPOBaAHNE

TBepmoTrenbHass MOJIENb OMUCBIBACTCA 3-XMEPHBIM OOBEMOM KOTOPBIM 3aHHMAeT
MOJICIUPYEMOE Teslo. TBEepAOTEeNbHOE MOJCIHPOBAHUE SIBISETCA E€IMHCTBEHHBIM CIIOCOOOM
MOJTHOTO OMHCAaHUsS 3-XMEepHOM reoMerpuueckoit Qopmbl. [IpeumyiecTBa TBEPAOTEIHHOTO
MOJICIUPOBAHUS B OTIIMYUH OT KAPKACHBIX M TIOBEPXHOCTHBIX MOJICTICH:

1. momHOE OMMCaHUE 3aMOJTHEHHOTO 00beMa M BO3MOKHOCTh Pa3rpaHUYEeHUs BHEIIHUX U
BHYTPEHHUX OOJacTeil, Ha OCHOBE Yero aBTOMAaTHU3UPYETCS TMPOIECC OOHAPYKEHUS
CTOJIKHOBEHHI;

2. aBTOMAaTH3AIMIO MPOIIECCa yaIeHUsI CKPBITBHIX JIMHHM;

3. aBTOMaTH3aIMIO Mpollecca MOCTPOCHHUs pa3pe30B U CEUEHUH, 4To Tpedyercs Mpu
CO3JITaHUU COOPOYHBIX YEPTEKEH CIOKHBIX M3JEIHI M COOPOK, M3TOTOBIICHHBIX M3 HECKOJIBKHX
MaTepHualoB U JeTajnei;

4. IpUMEHEHHE COBPEMEHHBIX METOJIOB aHaJN3a KOHCTPYKIIMH - TOYHOE BBIYUCIICHUE
MaccorabapuTHBIX XapaKTePUCTUK, pacdeT MPOYHOCTH M JedopManuii METOAOM KOHEUHBIX
AJIEMEHTOB | T. 11.;

5. addekTuBHOE YyIpaBlIeHHUE I[BETAMHU U MCTOYHUKOM OCBEIICHHS, TTOJyUeHNE TOHOBBIX
M300paxKeHHit;

6. Ooyiee TOYHOE MOJICTTUPOBAHNE KMHEMATUKH U JUHAMHKHA MHOTO3BEHHBIX MEXaHU3MOB
(po6OTOB, CTAHKOB H T. 1.).

CymiecTByeT Lebld psll COCOO0OB TOCTPOSHUSI TBEPAOTEIbHBIX Mojeneid. OmHako B
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CAIIP nauOompliee pacnpoCTpaHEHHE NOJYYMIM JBAa W3 HUX: METOJ KOHCTPYKTHBHOTO
npeacraBienns (C-Rep) m merom rpanmunoro mnpenctasieHus (BRep). Paccmorpum mx
noapodHee. Meros KOHCTPYKTUBHOTO TipezcTaBienus (C-Rep) ocHOBaH Ha co31aHum MoJieei U3
TUIIOBBIX TBEPJAOTEIbHBIX MPUMUTHUBOB C 3a/laHHBIMH pa3MepaMH, OpHUEHTaluell W TOYKOU
npuBsizku. llpu ompeneneHuM  B3aMMOOTHOLIEHUMH  MEXAY COCEIHUMH I[PUMUTHBAMU
UCHONB3YIOTCS  OyJeBbl  Olepaluu: «OOBEIUHEHHE», «Pa3HOCTb» U  «IEPEeCEeUCHHE).
OObenuHeHNEe —ONpeAesieT MPOCTPAHCTBO BHYTPHU BHEIIHEH TpaHMIBI COCTaBHONH (HOPMBI
MOJIyUeHHOM U3 JBYX Tel ¢ o0mei obmacteio PasHOCTh - ompenensier MNpoCTPaHCTBO,
OTPAaHMYEHHOE TIOBEPXHOCTHIO, OCTABIICHCS OT OMHOW (DOPMBI M BHEIIHEW TpaHWIIBI, OOIIeH
obnactu aByx (hopm Ilepeceuenne — onpeaensieT MpocTPaHCTBO BHYTPH 001ei 001acTH 00beKTa
TBepaoTenbHbIE TPUMUTHBBI MOTYT BBIOMpAThCS U3 OMOJMOTEKH WM T€HEPUPOBATHCS ITyTEM
JBUKEHHSI TPOU3BOJIBLHON MOBEPXHOCTH BJAOJb HEKOTOPOW KpuBOH. B pesynbrare mpoucxomut
«3axBaT» (sweeping) 4aCTH TPEXMEPHOTO MPOCTPAHCTBA, MPUHAIICKAIIEH TPUMUTHBY. MeTos
rpannyHoro mnpezcrasineHus (B-Rep) Taxxke omepupyeT ¢ mpUMHTHBaMH, CBSI3aHHBIMH IIPH
nomoutu OyneBbIx ornepanuil. IIpu 3ToM MOJENb ONUCHIBAETCS COBOKYITHOCTBIO pedep U rpaHel,
OTpEACNAIONIMX TPAHUYHYIO TIOBEPXHOCTh TBEPAOTO Tela. OTHU JaHHBIE JOMOJHSIOTCS
uH(popMaLel 0 TOMOJIOIMH IPUMHUTHBA U OCOOEHHOCTAX ero reomerpun. Metog B-Rep Oonee
yno6eH mpu Moau(UKAIIMKY IPUMHTHUBOB, HO TpeOyeT 00JbIIero 00beMa KOMIBIOTEPHON MaMSITH.
[TpumeHeHue OyneBbIX ONEpalnii B TBEPAOTEIILHOM MOJEINPOBAHUN

Hcnonb3oBaHne MaTeMaTU4YecKol TEOpUUM MHOXKecTB (OyleBbIX omepanuil) B
TBEPAOTEIBHOM MOJIEIMPOBAHUM OCYIIECTBIIAETCS B CIEAYIOLINX CIIyqasX:

1. Beruucnenne o0bEMHBIX U BECOBBIX XapaKTEPUCTHK, B JAHHOM UCIOJB3YIOTCS OylieBbIe
ornepanuu + u — ;

2. Pacuet HanpspKeHUH, 1S onpeieNieHUs] HapshKeHU 3-X MepHas MOJeNb pa30ouBaeTcs
Ha psJi KOHEYHBIX JJIEMEHTOB M B KaXJIOM Y3Jie€ ONpEleNseTcs 3HA4eHHWE BHYTPEHHUX
HaInpsHKeHUH;

3. NUmurtanms omepanuu MexaHOOOpaOOTKH, SIBJISETCS OJHUM W3 HauOOJIee BaKHBIX
IpUMEHEHHEM TeOopHM MHOKecTBa. [Iporecc ynaneHus Npumycka MOKeT ObIThb CONOCTaBJIEH C
OyJeBbIMU ONEpalUsIMU Pa3HOCTH, a CBAPKHU C ONEpaLUsIMHU +;

4. O6HapyxeHue nepeceyeHrs NoBepXHH (cTaHnapTHas onepaius OyjaeBoil Teopun).

MeToapl TBEPAOTENBHOIO MOJEIUPOBAHMS, OCHOBAHHbIE Ha OYJEBBIX OIepalusx,
0Cc00EHHO y/O0OHBI NP BBIYMCICHUH NMOBEPXHOCTHBIX M BECOBBIX XapaKTEPUCTHK Tell, pacyere
HaNpsDKEHUH, UMUTAUKU ONlepaluii MexaHudeckoi oopaboTku. B mocneanem ciyyae onepanuu
pe3aHus MeTayia (ToueHue, ppe3epoBaHue, CBEPJICHUE U T. I1.) MOT'YT OBITh JIETKO ONMUCAHBI IPU
oMot OyneBoi pasHocTU. EcTecTBEHHBIM IpUIIOKEHUEM OyseBOW anreOpbl SBISETCS TaKkKe
aHaJlM3 CTOJIKHOBEHMH (KOJIM3UH), KOTOpble OOHApy>KUBAKOTCS NpPHU TIOMOIIM OIEpaluu
nepeceyeHusl.

[locne BbIMOIHEHMS 3afaHMsl MPOBECTH MOJATOTOBKY WJUIIOCTPATUBHOIO Marepualia u
otyera. K otuery npusnoxuts ¢aitiel nomydeHusix 3D monenei.
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