[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
ONO: Makcumos Anekceit bopsMHHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®ENEPALIN

LlomxrocTs: mpexggp AR TAYRYE 190 AR PETB I O A SHOMHOE OBPA3OBATEBHOE YUPEXKIEHHE BBICIIEIO OBPA3OBAHMS
[ata nognucanus: 31.05.2024 13:44:14

Veucanoui nporpavii kos: | <MOCKOBCKH MOTHTEXHUYECKH YHUBEPCUTET»
8db180d1a3102ac9e60521a5672742735¢18b1ds  (MOCKOBCKHUHM MMOJIUTEX)

CDaKyJII)TeT MallInHOCTPOCHU S

YTBEPXJ/IAIO

Jekan ¢akynbTera Ma

OCTPOCHUA

/E.B. Cadonos/

«ﬁ; //) € é/f e K 2024 A

PABOYAS ITPOT'PAMMA JUCIIUITIMHBI

«CucreMbl ABTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUNA»

HampaBnenne moaroToBKH/CrieInaIbHOCTh
27.03.04 YupaBjieHne B TEXHUYECKHX CHCTEMAaX

[Tpoduns/cnenuanuzanus
«IJIeKTPOHHBIE CUCTEMbI YIIPaABJIE€HUSD)
Ksanudukamms

bakanasp

dopMbl 00yUeHHUS
Ounasn

Mocksa, 2024 r.



Pa3padoruuk(u):
Crapiuii npenojaBarelib o IK.C. ABnonun/

3aBeayrommii kaheapoit «ABTOMATHKA U YIPABJICHUEY,

K.T.H., JTOLIEHT ' /A.B. Ky3uenos/
>, 4010 ;fff// Yy3HEeI

CoriacoBaHo:

3aBenytouiuii kadeapoit « ABTOMaTUKa U YIPaBICHUEY,

A.T.H., 1pod. /A.A. Paguonos/

)

c—



wnN e

Conep:xkanue

[enwn, 3amaun ¥ TUIAHUPYEMBIE PE3YJIBTATHI OOYUCHHUS 10 TUCIIUATITHHE . ....veevveeeveeneeesieeeseennss 4
MecTo AUCUMILTUHBI B CTPYKTYpe 00pa30BATEIBHOMN MPOTPAMMBDBI .....covvveiriesreesireareesineeseeenes 5
CTpYKTYpa U CONEPIKAHUE JUCIIHILITHHBL ......veeereeteesieeeseessseessessnseesseessneessessnneesneesneesnneenseesns 5
3.1. Buabl y4eOHOU PAOOTHI il TPYTOCMEKOCTD ..evvvvresreressreeessreessssessssseessssesssssesssssessssnesssssessnsees 5
3.2. TemarnuecKkuit TUIaH U3YUCHUS TACTIHTIITHHBI ....vvveeisveeessreesssreesssseessssesssssesssssesssssessnsnessnsnes 6
3.3, COHCPHKAHME TUCTIUTIIIHIHBL .....e..eveesteeiureanteesseeassesssseassesssseassesssseansessssssssessssesnsesssneensesssneannes 8
3.4. Temaruka CeMHHAPCKUX/TIPAKTUYECKUX U JTA0OPATOPHBIX 3AHATHH ....vovvverveenririierieeneens 10
3.5. Temaruka KypCOBBIX MIPOEKTOB (KYPCOBBIX PAOOT) ..c.vveuviveeriasrisieesiiarisieesreessesseesieennenes 11
Y4eOHO-METOINYECKOE U HH(POPMALIMOHHOE OOCCTICUCHHUE ... ve.vverreesresieesneeseesseesseenesnneneeas 11
4.1. HopmaTuBHBIE JOKYMEHTBI K I'OCTBL......ciiiiiiiiiiic e 11
4.2, OCHOBHAS JTUTEPATYPA ..veuveerrreasreesureaseeasneasseesnseaasesasseassesssseassessnsesssessnseessssansessnesnsessnens 11
4.3. JIOTIONHUTEIBHASE TUTECPATYPA +..nveerureanreessreasseesnreaseeasseessesssseassesasseessesssseessssansessnesnsessseens 11
4.4. DNEKTPOHHBIE OOPAZOBATEIIBHBIE PECYPCBI. .. eeuuvieureesureaseessreasseeaseesseesseessseanseessnesnseessnens 11
4.5. JluieH3uoHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE O0ECTICUCHHUE ................ 11
4.6. CoBpemeHHbIC IpodeccHOHaTbHBIE 0a3bl JaHHBIX U HH()OPMAIIMOHHBIE CIIPABOYHEIE
(627 (o L)LY 1 S TP TP PP PR OPPRRTPR 12
MatepHambHO-TEXHUUECKOE OOCCTICUCHHIE . ... evvervverreesresseesseeneesseesseassesseesseessesseesseessesnensens 12
METOAMYCCKUE PEKOMEHITALIIH «..vvevvveeessvesssseeesssssesssssesssssssssesssssesssssesssssesssssesssssessssssssnssessnes 12
6.1. Meroanueckue peKOMEH AU AJIsl IPEIoIaBaTesl [0 OPraHU3ad OOYUCHHUS ............ 12
6.2. Meroanueckue yKkazaHus i1 00y4arOIMIUXCS 0 OCBOCHUIO JUCIIUILTUHBI .......cevvennneene. 12
DOH/T OLEHOUHBIX CPEIICTB «..tteutvtestreesuresessreesassesasssesaasseeaassesaassesaass e s aabbe e e bseeabeeeabeeeasneeenans 13
7.1. MeToapl KOHTPOJISL U OLCHUBAHUS PE3YIIBTATOB OOYUCHHMS . ....vviveenriireirierisieesieesre s 14
7.2. lllkanma v KPUTEPHH OLICHUBAHHS PE3YIBTATOB OOYICHMM ...vv.vvirvvenviireriietennnesieennesnnenneas 14

7.3, OTICHOUHBIC CPEIICTBA -.veuvveesreesreesesasseessesasseessesassesssssassesssesassesssseansessssesnsesssssansesssessnsesns 15



1. Hean, 3a7aum ¥ IVIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIIHHE

Hean TUCHUNIAHBI:

e (00yyeHHE CTYJCHTOB OCHOBHBIM [MpPHUHIMUIIAM, CIOCO0aM U  METO/AaM
aBTOMATHU3AIMA TMPOCKTUPOBAHUS, HEOOXOJAWMBIM TPU CO3JAHUU CHCTEM
yIIpaBJICHUS;

e (opMupOBaHHE y CTYJCHTA TCOPETUUECKUX 3HAHUI U MTPAKTUYECKUX HABBIKOB,
HaIpaBJICHHBIX Ha (YHKIMOHAIBLHOE MOJICTUPOBAHKME DJIEMEHTOB CUCTEM U
CUCTEM YIIPaBJICHUS.

® [IOJTOTOBKA CTYJCHTOB K JICSITEJIbHOCTU B COOTBETCTBUU C KBATU(PUKAITMOHHOM
XapaKTepUCTUKON OakasiaBpa Mo HAMPaBICHUIO.

3agauu TUCIUILIJIMHBI:

® (O3HAaKOMIICHHC C OCHOBHBIMH IIOHATHUAMMU, OTHOCAIIUMHUCSA K
ABTOMATU3UPOBAHHOMY IIPOCKTUPOBAHWIO CUCTEM YIIPABJICHUA,

® OCBOCHHC OCHOBHBIX IIPHMHIMUIIOB 1 MCTOJO0B aBTOMATHU3allU IIPOCKTUPOBAHUA
CHCTEM YIIPABJICHUA,

® OCBOCHHC HHCTPYMCHTAJIbHBIX CpPCaCTB ABTOMATHU3HUPOBAHHOI'O
IMIPOCKTHUPOBAHUA B IIPOLCCCC (bYHKHI/IOHaJ'IBHOFO MOACIUPOBAHHA.

Ilnanupyemble pe3yabTaThl 00y4eHUs:

[To 3aBepiieHUIO Kypca CTyIeHT Oy1eT CIIOCOOEH BBIMOIHATEH ICKU3bI, YEPTEIKHU
U TEXHUYCCKUE PHUCYHKH CTaHIAPTHBIX JETalei, pa3hbeMHBIX M HEpPazbeMHBIX
COCIIMHEHUI JeTalieldl 1 COOPOYHBIX €UHUIL; pa3padaThIBaTh MPOEKTHYIO U Pab0UyrO
TEXHUYECKYI0 JIOKYMEHTallUl0 B OOJACTH aBTOMATHU3AIlMU TEXHOJIOTMYECKUX
MIPOIIECCOB W MPOU3BOJICTB; BIAJCET METOAAMHU TBEPIOTEIBHOTO MOJACIUPOBAHUS H
reHepalnu YepTeKel, peBepc UHKUHUPUHTA U PYYHOTO ICKU3UPOBAHUS, METOJIAMHU
MOCTpOEHUST TpadhUKOB M HOMOTPAMM; HAaBBIKAMU TMPOEKTUPOBAHUS OOBEKTOB C
ucnoisibzoBanuem CAIIP.

OO0yueHnue 1o JUCITUTITNHE «CucreMbl aBTOMATU3UPOBAHHOTO
MIPOCKTUPOBAHUS» HAINPABICHO Ha (OPMHUPOBAHHE Yy OOYYAIOIIUXCS CIETYIONTUX
KOMITETEHIIN:

Koa u HauMeHOBaHUE KOMIIeTEHIM i NHaukaTopbl 10CTHIKEHU S
KOMIIETCHIIUHT

OIIK-10. CriocobeH pa3zpabarbiBaTh (Ha NOIIK -10.2. YMeeT BbIONHATh ICKU3BI,
OCHOBE JICUCTBYIOLIUX CTaHAAPTOB) YEPTEKHU U TEXHUUECKNE PUCYHKHU
TEXHUYECKYIO JOKYMEHTAIMIO (B TOM YMCJIE€ B | CTAHAAPTHBIX JeTalel, pa3beMHbIX U
3JIEKTPOHHOM BHJIE) TSI PETJIAMEHTHOTO HEPa3bEeMHBIX COCTMHEHUN JIeTanei 1
00CITyKUBAHUS CHCTEM U CPEJICTB KOHTPOIS, | COOPOUYHBIX €IMHUIL; pa3padaThIBaTh
ABTOMATHU3AINH M YIIPABICHUS MIPOCKTHYIO U PA00YYI0 TEXHUUYECKYIO




JIOKYMEHTAIIMIO B 00JIACTH aBTOMAaTH3aIllUU
TEXHOJIOTHYECKUX MPOIECCOB U TIPOU3BOJICTB;
HOIIK -10.3. Brageer MeTogaMu
TBEPJOTEIILHOTO MOJICITMPOBAHUS U
TeHepaIuy YepTekel, peBepc NHKUHUPUHTA
U PYYHOTO SCKU3UPOBAHMS, METOIaMHU
MOCTPOCHHUS IPa(PUKOB U HOMOTPAMM;
HaBBIKAMH MPOEKTHPOBAHUS 0OHEKTOB C
ucrojibzopanuem CAIIP.

2. MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JlucuuIuinHa OTHOCUTCS K 00s3aTeIbHON YacTH, (HOPMUPYEMON ydacTHUKAMU
oOpa3oBarenbHBIX OTHOIIEeHUH O0Ka b1 (b1.1.23).
JluciunirHa cBsi3aHa JIOTUYECKH U COACPKATEIbHO-METOAUYECKH CO CIIEIYIOIUMHU
nuciurinHamMuy 1 npaktukamu OOIT:

B o0si3aTeabHoii yactu bioka 1 (b.1.1):

e HmKkeHepHas KOMITBIOTEpHAs rpaduka;

e Iludposas rpaMOTHOCTH;
KoMIbproTepHbIe TEXHOJIOTHN B YIIPABICHUH TEXHUICCKUMH CHCTEMaMH,
Bricmias maTeMaTtuka,
CucTeMbl aBTOMaTU3UPOBAHHOTO MPOSKTUPOBAHUS;
[IporpamMmmupoBaH¥e U OCHOBBI AJITOPUTMHU3AIIHH.

B wactu, popMupyemoii yuacTHukaMu o0pa3zoBaTesbHbIX oTHOIIeHUH (Bb.1.2):
e ['paduueckuii unTepdeiic oneparopa,;
e [IpoexkTupoBaHue CUCTEM yIIPABIICHUS,
e UHrepdelichl cUCTEM YIpaBIEHUS.

3. CTpyKTypa U coep:kaHue TUCUUILINHBI

OO0m1as TpyJ0EMKOCTb AUCIUILIMHBI COCTaBISIET 4 3aueTHbIX(€) eauHull(nl) (144
JacoB).

3.1 Buabl yueOHoii paboThl M TPYA0EMKOCTh
(mo hbopmam 00yUeHNMs)

3.1.1. Ounas hopma oOydeHus

Koanu Cemectpbl
n/n Bup y4yeoHoii padoThI 4eCTBO
4acoB
AYIUTOPHBIE 3aHATHS 54 6
B ToM uucne:
Jlexnun 18 6
1
CemuHapCcKue/MpaKTHIECKUE 18 6
2 | 3ansTHS




JIaGopaTopHbIe 3aHATUS

18

CamocTosiTesibHas paboTa

90

HpOMe)KyTO‘lHaH arrecranmusa

3aueT

Hroro

144

3.2 Temaruyeckuii miIaH U3y4eHHUs TUCUUTLIUHBI

(o hopmam oOyqeHwMs)

3.2.1. Ounas ¢popma oOydeHus

/m

Pa3znenanl/TeMmbl
JTUCIHHUIIINHEI

TpynoeMKoCTb, 4ac

Bcero

AynuTopHas pabora
19 @) ]

Jlexknuum

CemMuHap

[IpakTnu

Kue/
MPAKTHYCCKHEC
Jlabopar
PHbIE 3aHSITUS
CKasi MOATOTOBKA

CamocTrosTe
JbHas1 padora

Pazpgen 1.

Tema 1. IIOHATUE Ob
ABTOMATHU3NPOBAHHOM
I[TPOEKTHPOBAHUN.
CPEIACTBA OBECIIEUEHN A
CAIIP.

Tema 2. OBIIIUE CBEAEHHMA O
KOMITBIOTEPHOM I'PA®UKE.

Tema 3. [IOJIVUEHUE
PEAJIMCTUYHBIX
N30BPAXEHUMN.

Tema 4. OCHOBBI
T'EOMETPUYECKOI'O
MOJIEJIMPOBAHIA.

Tema 5. CIIOCOBBI 3ATAHUS
[TAPAMETPU30OBAHHOM
TEOMETPUYECKOM
MO/IEJIN.

Tema 6. IBYMEPHOE
MOJIEJINMPOBAHUE.

Tema 7. TPEXMEPHOE
MOJIEJINPOBAHUE.




Tema 8. OIIMCAHUE U
XAPAKTEPUCTUKA
[TOBEPXHOCTEMN.

10

JlaGopaTopHasi padora Nel.
«Co3nanue mozenu ¢
HCIIOJIb30BaHUEM KOMAH/IbI
«BrpITsiHYTast 00OBIIIKa».

11

JlaGopaTopHnasi padora Ne2.
«Co3nanue Moaen ¢
UCIIOJIb30BaHUEM KOMAaH/
«BpITsIHYTast 0OOBITIIKA» U
«BBITSIHYTBIN BBIPE3».

12

JlabopaTopHas padora Ne3.
«ITocTpoenne maccuBOB
AJIEMEHTOBY.

13

JlaGopaTopHasi padora Ne4.
«ITocTpoeHnne Mozienu aeTanu ¢
pedpaMu KeCTKOCTH.

14

JlabopaTopHas padora NeS.
«ITocTpoenne kpyrooro
MacCUBay.

15

JlaGopaTopHasi padora Ne6.
«IlocTpoeHne cuMMeTpUYHOU
JeTaam.

16

JlabopaTopHas padora Ne7.
«ITocTpoenne Moaenu Kopryca.

17

JlaGopaTopHasi padora Ne§.
«IlocTpoenne Moaenu pyKUHbI
CKATHUS.

18

JlabopaTopHas padora Ne9.
«Co3mague neraau ¢
UCII0JIb30BAaHUEM HHCTPYMCHTOB
«TOBEpHYTast OOOBIIIKA» U
«OOOBIIITKA IO TPACKTOPUU».

19

IpakTnueckoe 3ansaTue Nel.

3amura JabopaTopHOil paboThl Ne
1.




20

IIpakTH4yeckoe 3ansitue Ne2.

3amuTa 1abopaTopHOi padoThl No
2.

21

IIpakTnueckoe 3ansaTue Ne3.
3amura JabopaTopHOil paboThl Ne

3.

22

IIpakTH4yeckoe 3ansitue Ne4.

3amuTa 1abopaTopHOoi padoThl No
4.

23

IIpakTnueckoe 3ansaTue NeS.
3amura JabopaTopHOil paboThl Ne
5.

24

IpakTnuyeckoe 3ansaTue Ne6.

3amuTa 1abopaTopHOi padoThl No
6.

25

IIpakTuyeckoe 3ansaTue Ne7.
3amura JabopaTopHOil paboThl Ne
7.

26

IIpakTnuyeckoe 3ansaTue Ne§.

3amuTa 1abopaTopHOi padoThl No
8.

27

IIpakTnueckoe 3ansaTue Ne9.
3amura JabopaTopHOil paboThl Ne

9.

Hrtoro

144

18

18

18

90

3.3 Coaep:kaHue IMCHUNIMHBI

Paszges 1. Cucrembl aBTOMATH3HMPOBAHHOIO NIPOCKTHPOBAHUS

Tema 1. IIOHATHUE Ob ABTOMATHU3NPOBAHHOM
I[TPOEKTUPOBAHUU. CPEJICTBA OBECIIEUEHUA CAIIP

CAIIP B MalumHOCTPOEHUU

CocraBHble yacTu U 0a30Bele nojacucteMesl CAIIP
CocTaBHbBIEC YaCcTH Ipoliecca MPOSKTUPOBAHUS
Hucxopsiee u Bocxopsiiee NpoeKTUPOBAHUE
CpenctBa IByMEpPHOTO YEPUCHUS

3D cucremsbl

[TonHoe anekTponHoe onucanue uznenus (II30N), nogaepxxuparoiiee




® IIPOLECC MPOEKTUPOBAHUS U IKCILTyaTallUU
e [Iporokon CALS
e OcHosHble pakTopsl, Baustonue Ha Beioop CAIIP

Tema 2. OBIIME CBEJEHUA O KOMITBIOTEPHOUN I'PA®UKE
e (OO0nacTu NPUMEHEHHSI KOMIIBIOTEPHOU rpaduku
e Bussl rpaduku mo TUITY IpeaCcTaBiIeHUs TpadUUECKUX JaHHBIX

Tema 3. [IOJTYUYEHUE PEAJIMCTUYHBIX N30BPAXKEHNN
e MeTopl CO3AaHNS PEATUCTUYHBIX U300paXKeHUI
e VYnajieHWe CKPBITHIX JUHUN U IIOBEPXHOCTEN
e AJNrOpuUTM COPTUPOBKHU IO IIIyOUHE
e (CBeT B KOMIIBIOTEPHOU Ipaduke
e IlBer B KOMIIBIOTEPHOU rpaduke

Tema 4. OCHOBBI 'TEOMETPUYECKOI'O MOAEJIMPOBAHMA
e [‘eomeTrpuueckue npeodpazoBaHuUs
e JIByMepHbIe ITpeoOpa3oBaHUs
e Marpu4Hoe MPeACTABICHHE TPEXMEPHBIX MPE0Opa3oBaHUI
o Kommo3surus TpexMepHbIX Ipeodpa3zoBaHui
e OOume cBeAEHUsI 0 FTEOMETPUYECKOM MOACIUPOBAHUU

Tema 5. CTIOCOBBI 3AJTAHU S ITAPAMETPHU30BAHHOM
T'EOMETPUYECKON MOJIEJIN

e [lapamerpuueckoe KOHCTpyHpPOBaHHUE

e AcconuaTuBHas TEOMETPUS

e OOBEKTHO-OpUEHTHUPOBaHHOE MojenrpoBanue (OOM)

e [lapamerpuueckoe npsMoe MOJECIUPOBAHNE

e XpaHEHHE U HCIOIH30BAHHUE MMAPAMETPUICCKUX MOJIETICH

[IpoGyiema AByMEpHOI U TPEXMEPHOM MapaMeTpu3aluu COOPOUHBIX
€JIMHHUI]
e MeToaoa0rus MPaKTUYECKON MapaMeTPU3ALUN YEPTEKEN

e SIBHBIC, MapaMeTpUUECKHE U THOPUIHBIC MOJICTH

Tema 6. IBYMEPHOE MO/IEJIMPOBAHUE
e TUNObBI TaHHBIX

e TloctpoeHue 0a30BBIX AJIEMEHTOB
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[Tpumepsl moaesnen

Tema 7. TPEXMEPHOE MOJEJIMPOBAHUNE

[IpencraBiieHre ¢ MOMOIIBIO TPAHUI]
IIpeacraBienue ¢ MOMOILBIO AepeBa
MeTopl onMcaHusl TPEXMEPHBIX 0OBEKTOB
Metoabl NOCTPOEHHUSI TPEXMEPHBIX MOJEIIEN
[TonuronanbHbIE CETKA

Tema 8. OTIMCAHUE U XAPAKTEPUCTUKA ITOBEPXHOCTEN

3.4

3.4.1.

Onuncanune NoOBEpXHOCTEN

XapakTepUCTUKHU ITOBEPXHOCTEN

MoaenvupoBanue aepopMalvi TPEXMEPHBIX MOJIUTOHATBHBIX
ITOBEPXHOCTEN

B PEXKUME PEATBHOTO BPEMEHU

TpuaHrynsanus MoBEpXHOCTEN

Kpussie u noBepxHoctu besbe. NURBS u T-crinalinb
Kpussie n nosepxnoctu besre. NURBS u T-cinaiinsl
['eomeTpuyeckoe sSApO KOMIBIOTEPHOUN TpaduKku

Ponb reomerpuueckoro siapa B 3D nedaru

TemaTuka ceMMHAPCKUX/MIPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHIA

CemuHapckue/pakTUYECKUE 3aHITHUS

IMpakTuyeckoe 3ansitue Nel. 3amura nabopatopHoit paboTsi Ne 1.
IMpakTuyeckoe 3ansitue Ne2. 3amura mabopaTopHoit padboTsl Ne 2.
IIpakTueckoe 3ansaTue Ne3. 3anura 1abopatopHoil padboTsr Ne 3.
IIpakTueckoe 3ansaTue Ne4. 3anura 1abopatopHoil padboTsl Ne 4,
IIpakTHueckoe 3ansaTue NeS. 3anura 1adopatopHoit padboThl Ne 5.
IIpakTHueckoe 3ansaTue Ne6. 3anura 1adopatopHOit padboThl Ne 6.
IIpakTueckoe 3ansaTue Ne7. 3anura 1abopatopHoit padboTel Ne 7.
IIpakTueckoe 3ansaTue Ne8. 3anura mabopatopHoil padboThl Ne 8.
IIpakTHueckoe 3ansaTue Ne9. 3anura 1adopatopHoit padboThl Ne 9.

3.4.2. JlabopaTopHbIe 3aHATUS

JlaGopaTopnas padora Nel. «Co3manue MOJIeNIM C UCIIOJIb30BAHUEM KOMaH/Ibl
«BbITsiHYTast GOOBIIIKa»Y.
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o JlaGopaTtopHas padora Ne2. «CoznaHne MOZENIU C UCTIONIb30BAaHUEM KOMaH/
«BpITsiHYTasg 000bIIIKa» U « BBITAHYTBIN BBIPE3»».
o JlaGopaTopHnasi padora Ne3. «[locTpoeHre MacCHUBOB JICMEHTOBY.
JlabopaTtopnas pabora Ned. «IlocTpoeHre MOJENH IeTaau ¢ pedpamu
KECTKOCTH.
JlabopaTtopHasi pab6ora NeS. «IlocTpoeHne KpyroBoro MacCuBa.
JlaGopaTopHasi padora Neb. «ITocTpoeHre CUMMETPUYHON JETaTN.
JlaGopaTopHasi padora Ne/. «ITocTpoeHre MOIeIIH KOPITyCay.
JlaGopaTopnas padora Ne8. «[locTpoeHre Moenu MPy>KUHBI CKATUS.
JlabopaTtopHuasi pa6ora Ne9. «Coznanue AeTajiv ¢ UCIOJIb30BAHUEM
UHCTPYMEHTOB «IOBEPHYTask OOOBIIIKA» U «OOOBIIIKA IO TPACKTOPHID».

3.5 TemaTuka KypcoOBBIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThI/IPOEKTHI OTCYTCTBYIOT

4, Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE O0ecIeYeHne

4.1 HopmaruBHblie 10KyMeHTHI 4 'OCThI
He npexgycmoTrpeno

4.2 OcHoBHas JTUTepaTypa

1. Hopenkos M.I1. CucteMbl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUSL:
y4e0.151s By30B. — 4-¢ u3 ., epepad. u gom. — M.: Uzn-so MI'TY um. H.D.baymana,
2009. — 430 c. (Cepus «Mudopmarrka B TeXHHUYECKOM yHUBEpcuTeTe»),ISBN 978-5-
7038-3275-2.

4.3 JlonmoJIHUTEJBbHAN JJUTEPATYpPa

1. AtamanoB A. A. «Ocuossl CAIIPy https://e.lanbook.com/book/195086
2. Typxuna H.P. «IIpoextupoBanue B cpene SolidWorks: TIpaktuueckoe
nocobue» https://e.lanbook.com/book/121879

4.4  JjeKTpoHHBbIE 00pPa30BaTeIbHbIE PECYPCHI
1. Agonun K.C. " CucteMpl aBTOMaTU3UPOBAHHOTO ITPOEKTUPOBAHUS "
https://online.mospolytech.ru/course/view.php?id=11198

4.5 JluneH3uoHHoe U CBOOOJAHO pacHpoOCTpaHsieMoe MPOrpaMMHOe
o0ecrieuenme

1. SolidWorks
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4.6 CoBpeMeHHbIE npogeccuoHaIbHbIE 0a3bl AAHHBIX U
HH(OPMALMOHHbIE CTIPABOYHbIE CHCTEMBI
https://www.youtube.com/@SolidFactory

5.  MartepuajbHO-TeXHHYECKOE O0ecreueHne

JUJ1 TeKIIMOHHBIX 3aHATUI: ayAUTOpUH Kaeapsl « ABTOMATHKA U yIIPABICHUE)
C IPOEKTOPOM U 3KpaHOM: aB2603.

JInst nabopaTopHBIX padOT: KOMIBIOTEPU3UPOBAHHBIC JTaOOPATOPHBIE KIIACCHI
kadenpsl «ABTOMaTHKa U yIipaBieHue»: aB2507, a2614.

JUist  caMocTOSTENbHOW PabOThl  00YyYalOLIMXCS: KOMIBIOTEPU3UPOBAHHbBIE
nabopaTtopHbIe Kiacchl kKadeapsl « ABTOMaTHKA U yIipaBiieHne»: aB2507, ap2614.

6. MeTOIll/I‘leCKI/Ie PEKOMEHIAUNA

6.1 MeToauueckue peKOMeHAAIUM VISl TIpenoaaBaTeis 1mo
OpraHu3anuu 00y4eHust

OcHOBHOE€ BHMMaHU€ TMPU NPENOJABAHUU  JUCHUIUIUHBI  «CHUCTEMBI
aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS» CIEAYET YACISITh U3YUYECHUIO METOAOB U
aJITOPUTMOB TIPOLIEAYP aHAIM3a U CUHTE3a aBTOMAaTUYECKUX U aBTOMATU3UPOBAHHBIX
CUCTEM YMPABJICHUS, B TOM YHUCJIE METOJIOB MapaMETPUUYECKOW M CTPYKTYPHOM
ONTUMM3AIIMY, & TAK)KE METOJOB MPUHATHS OOOCHOBAHHBIX MPOEKTHBIX PEIICHUIA,
BKJIIOYAs 3BOJIIOLIMOHHBIE METOJIbl, B YAaCTHOCTH, T'€HETHYECKUE aNrOpuUTMbl. s
aKTUBHM3allMM y4YeOHOTO TIpollecca MpU HW3YYEHUU JUCHUIUTHHBI 3()PEKTUBHO
IIPUMEHEHUE NIPE3EHTALIUM 10 PA3JIMYHBIM TEMaM JICKLUH.

JInst npoBeeHus 3aHITUI MO JUCHUIUIMHE UCTIONb3YIOTCS CPEACTBA OOYUECHMS:

® DJJICKTPOHHBIE OOpa30BaTEIbHBIE PECYpPChl, YUYECOHHKH, TEKCTHI JICKIUH C
WJUTIOCTPALASIMU ¥ aHUMAIMEN, TPOMEXYTOUYHOE U UTOTOBOE TECTUPOBAHUMY;

e mporpamMmHbIil naker SolidWorks;

6.2 MeToauueckue yKa3aHus i 00y4arOUIUXCS 0 OCBOEHUIO
AUCHMILIMHBI

Ay,Z[I/ITOpHaH pa60Ta 10 AMCHUIIIIMHC BBINIOJIHACTCA Ha y‘-Ie6HI>IX 3aHATHUAX 110/
HCTIOCPCACTBCHHBIM PYKOBOJCTBOM IIPCIIOJAABATCIIA U 110 €TI0 3aIaHUTO.

CamocrosiTenbHasi paboTa sBISE€TCS OJHUM W3 BUJIOB YUEOHBIX 3aHATUN. Llenb
CaMOCTOATENIbHOM paboThl — TMPaKTUYECKOE YCBOCHHUE CTYJEHTAMH BOIIPOCOB
aBTOMATU3allMM YTPABJIEHUS >KU3HEHHBIM LHUKIOM H3JENUs, pacCMAaTPUBAEMbIX B
polIecCce U3YUEHUs TUCHUTIINHBI.


https://www.youtube.com/@SolidFactory
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CamocrosiTenbHas pa60Ta BBIITOJIHACTCA CTyACHTOM 110 3aJaHUIO
npernogaBarcira, HO 0e3 ero HCTIOCPCACTBCHHOI'O Y4aCTHH.

3amaun caMOCTOSTENbHOM pabOThI CTy/ICHTA!
® pa3BUTHE HABBIKOB CAMOCTOSATEIHLHON yueOHOU paboThI;
® OCBOCHHE COJICPKAHUS TUCIUTIIIUHBI;

e yriuyOJeHue  coaepKaHus
TUCITUTUTHHBL;

¢ HCIIOJIb30BAHHC MATCpHaAJla,

U OCO3HAHME OCHOBHBIX MOHITHUU

CO6paHHOI‘O N TIIOJIYYCHHOIO B XOIC

CaMOCTOSITCIIbHBIX 3aHSTUM JJIA 3¢)¢)€KTHBHOﬁ IMOATOTOBKH K 3a4CTYy.

Bubl BHeayAUTOPHOM caMOCTOSITEILHOM PaOOTHI:
® CaMOCTOSITEIbHOE U3YYEHHE OTACIIBHBIX TEM JTUCIUILINHBI,
® TOATOTOBKA K JIEKIIMOHHBIM 3aHSTUSIM;
® [IOATOTOBKA K JIAOOPAaTOPHBIM paboTam;
® [OATOTOBKA K MPOMEKYTOUYHOMY U UTOTOBOMY TECTUPOBAHHUIO.

JUJ1s1 BBINOJIHEHHUA JIFOOOT0 BUA CAMOCTOSITEIbHOM padOThl HEOOXOAMMO MPOUTH

CIeayromue sTalibl:

¢ OIIPCACIICHUC LCIIN CaMOCTOSITSIILHOM pa6OTBI;

IUTAaHUPOBaHUE  PaOOTHI

KOHKPETHU3ALMs TO3HABATEIbHOM 33/1a4H;

CaMOOIIEHKA TOTOBHOCTH K CAMOCTOATENIbHOM paboTe;

BBIOOp aJI€KBATHOTO crtoco0a JAEHCTBUA, BEYIIETO K PEIICHUIO 3aa4H;
(caMOCTOSITENBHOM WM C  TOMOIIBIO

penoaaBaTesis) Hajl 3aIaHUEM;

® OCYIIECTBIICHHE B IIPOIIECCE BBIOJIHEHHUS CAMOCTOSTEIHLHON padoOThI
CaMOKOHTPOJIS (MMPOMEXYTOYHOTO U KOHEYHOT0) Pe3yJIbTaTOB pabOThI U
KOPPEKTUPOBKA BBHITIOJTHEHUS PAOOTHI.

1. DoH/1 OLIECHOYHBIX CPEICTB
B mporecce oOyueHuss B TeUEHHE CEMECTpa MCIHOJIB3YIOTCS OIICHOYHBIC
CpeACTBa TEKYIIErO KOHTPOJISI YCHEBAEMOCTH M TIPOMEKYTOUYHBIX aTTECTAIUH.

[IpuMeHSIOTCST CIEAYIOMNUE OICHOYHBIC
pabor, 3a4€T.

OO0yuenue 1o JTVCLUIUIMHE

CpencTBa: TECT, 3alluTa JIabOPaTOPHBIX

«Cucrtemsbl ABTOMATHU3UPOBAHHOTI'O

MIPOCKTUPOBAHUS) HANPABICHO Ha (HOPMHUPOBAHHE Yy OOYYAIOIIUXCS CIETYIONTUX

KOMIIETEHIIUU:

Kox 1 HanMeHOBaHHe KOMIIETEHITHA

NuaukaTopsbl 10CTHKEHUS
KOMIIeTeHIUH

OIIK-10. Criocoben pa3zpabaTsiBaTh (Ha
OCHOBE JICUCTBYIOLIUX CTaHAAPTOB)
TEXHUYECKYIO IOKYMEHTAIMIO (B TOM YHCIIE B
AJIEKTPOHHOM BHUJI€) JUIsl PETIIAMEHTHOTO

HOIIK -10.2. YMeeT BBIIOIHATH 3CKU3bI,
YEPTEKU U TEXHUIECKUE PUCYHKHU
CTaHJAPTHBIX JI€Taliel, pa3beMHBIX U
HEpPa3bEMHBIX COCMHEHHI JeTaneil u
COOPOYHBIX €IMHUIL; Pa3padaThIBATh
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00CITy’)KUBaHUS CUCTEM U CPEICTB KOHTPOJI,
aBTOMATU3ALMU U YIIPABICHUSA

MPOEKTHYIO U pad0UYyI0 TEXHHYECKYIO
JIOKYMEHTAIIUIO B 00JIaCTH aBTOMATHU3AINH
TEXHOJIOTMYECKUX MPOIECCOB U MPOU3BOJICTB;
HOIIK -10.3. Bnageer meTonamMu
TBEPJOTEIILHOIO MOJICIIMPOBAHUS U
TeHEPAIMK YEePTEKEH, peBepC MHKUHUPUHTA
U PYYHOTO 3CKU3UPOBAHUS, METOJAMU
MOCTpOeHHUs rpa)uKOB U HOMOTPaMM;
HABBIKAMU TPOCKTUPOBAHUSI OOBEKTOB C
ucriojipb3oBanuem CAIIP.

7.1 MeToabl KOHTPOJISI U OLICHUBAHUS Pe3yJbTATOB 00y4eHH
H IIpencraBnenue
No AMMCHOBAHUC KpaTKaSI XapaKTCPUCTHKA OCHOYHOI'O OIIEHOYHOT'O CPEJICTBA
OC [OLCHOYHOIroCpeACTBA cpezacTBa B ®OC
Cucrema CTaHAAPTU3UPOBAHHBIX 3a,HaHPII>i,
1 Tect [1O3BOJIAIOILIAS aBTOMAaTHU3UPOBATh @OH/T TECTOBBIX
(T) MPOLENYyPY HU3MEPEHUS YPOBHsS 3HAHUU U 3aJlaHUN
YMEHHUI 00y4aromerocs.
CpeacTBO MPOBEPKH YMEHUU U HABBIKOB
2 3JIP MPUMCHATL IIOJYYCHHBIC 3HAHUA JIA 3a11aH1/151 JUIA 3alllUThI
[PCHICHUA MPAKTUICCKUX 3aga4 C J'Ia60paT0pHBIX pa60T
MOMOIIBIO MHCTPYMCHTAJIbHBIX CPEACTB.
7.2 kaja ¥ KPpUTEPHUH OLIEHUBAHHS Pe3yJIbTATOB 00y4eHUsI

dopMa IPOMEKYTOYHOM aTTECTALUM: 3a4ET.
O0s13aTeJIbHBIMHM YCJIOBUSIMH NOATOTOBKH CTYAEHTA K NPOMEKYTOYHOH
aTTecTALMU SBIIETCS BBINIOJHEHUE M 3alIUTa CTYACHTOM JIabOpaTOpPHBIX pPadoT,
IpeIyCMOTPEHHBIX padouell mporpaMMoil M MPOXOXKAECHHUE BCEX MPOMEXKYTOUHBIX
TECTOB HE HUXeE, 4yeM Ha 60% npaBUiIbHBIX OTBETOB. [IpoMeEKyTOUHBIE TECTUPOBAHUS
MOTYT IPOBOJUTCS KaK B ayIUTOPUU Y HUBEPCUTETA MO KOHTPOJIEM MPETOIaBaATENS,

TaK ¥ AUCTAHIIMOHHOM (popMaTe Ha YCMOTPEHHE MperoiaBaTeis.

Ixana
Onucanue
OLICHUBAHUS
BoinmonHensl Bce 00si3aTeNbHbIE YCIOBHUS TOATOTOBKH CTYAEHTa K
3auTeHo MIPOMEXKYTOUHOM aTTECTallMU, MPETyCMOTPEHHBIE MPOrPaMMON AUCIUIUIMHBL.
CTyneHT AeMOHCTpUPYET COOTBETCTBHE 3HAHWW, YMEHUM, HABBIKOB, ONEPUPYET
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NpUOOPETEHHBIMU 3HAHUSMHU, YMEHHUSMH, HaBbIKaMu. [Ipm 3TOM MOryT OBITH
JONYIIEHbl HE3HAYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyAHEHUS IIpU
AHAIUTUYECKUX ONEpalusaX, IEpPeHOce 3HAaHMM W YMEHHUM Ha HOBBIE,
HECTaHJIapTHBIEC CUTYyalUU.

He BbimonHeHbl 00s3aTeNbHBIE YCIOBHS MOJITOTOBKH CTYAEHTa K
IIPOMEXYTOYHON aTTeCTallu, IPEeIyCMOTPEHHbIE MPOrPaMMOMl IHCLUIUIMHBI,
WJIY CTYACHT JEMOHCTPUPYET HEIIOJIHOE COOTBETCTBUE 3HAHUM, YMEHMI, HABBIKOB
He 3aureHo | mpuBeIeHHBIM B Ta0JIMIAX MOKa3aTeNeH, JOMyCKAIOTCS 3HAYUTENIbHBIE OIHOKH,
IIPOSABIIACTCS. OTCYTCTBUE 3HAHWM, YMEHUH, HABBIKOB IO PsAy IIOKa3aTelei,
CTYJECHT UCIBITBIBACT 3HAYUTEIIbHBIC 3aTPYJHEHNSI IIPU ONIEPUPOBAHUY 3HAHUSMU
Y YMEHHSMH IIPH UX IIEPEHOCE HA HOBBIE CUTyalUH.

7.3 OueHoYHbIE CpeCTBA
7.3.1. Texkyummii KOHTPOIb

Tekylmuii KOHTPOJIb BKIIFOYAET MPOXO0KICHUE MPOMEKYTOUHBIX TECTUPOBAHUM
o pasaenaM AWCHMIUIMHBI M 3alUTy JabopaTopHbIX paboT. IlpomexyTouyHbie
TECTUPOBAHUS Pa3MENIEHbl B COOTBETCTBYIOIIEM KypCE€ CUCTEMBI IUCTAHIIMOHHOTO
oOyueHust YHuBepcurera. [IpuMepsl BOIIpOCOB TECTUPOBAHUS MPEICTABIECHBI HUXKE.
OT4eTsl 110 JTAOOPaTOPHBIM pabOTaM Pa3MEIAIOTCS CTYIEHTaMU B COOTBETCTBYIOILEM
Kypc€ CUCTEMBbI JHUCTAHLIMOHHOTO 00yuyeHusi YHuBepcutera. Jljisi MOATOTOBKH K
TECTUPOBAHUIO CTYJEHT MCIIOJIb3YET JIEKUMOHHBIN MaTepuall.

Pe3ynbrarhl TEKylIEro KOHTPOJIA MOTYT OBbITb  HMCIOJB30BAHBI  IPHU
IIPOMEKYTOUYHON aTTECTALNH.

[Tpumepsl BOITPOCOB TECTUPOBAHUS (YACTh):

Bompoc 1. Tepmun «CAIIP a5t ManimHOCTpOEHU» B HAIIEH CTpaHe 0OBIYHO
UCIIOJIB3YIOT B TEX CIIy4asiX, KOr/a peub UJIET O MaKeTaxX Mporpamm:

® aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS, ABTOMATU3UPOBAHHOTO
WH)KEHEPHOI'0 aHaJIn3a, aBTOMAaTU3UPOBAHHOM IMOJTOTOBKU MPOU3BOJICTBRA.

® aBTOMATHUYECKOTO MPOCKTUPOBAHUSI, ABTOMATUUYECKOTO MHKEHEPHOTO aHAJIN3a,
aBTOMATHYECKOTO MOJATOTOBKHY MPOU3BOJICTBRA.

® [MAPAJJIEIBHOTO MPOEKTUPOBAHMS, TAPAILIETLHOTO HHXKEHEPHOTO aHAJIN3a,
napajuieIbHOTO MOATOTOBKH MPOU3BOCTBA.

Bomnpoc 2. B HacTosiiiee Bpemsi pa3BUTUE CUCTEM aBTOMATUYECKOTO
MPOCKTUPOBAHUS UJCT ABYMS My TAMHU:
® SBOJIIOIMOHHBIM U PEBOFOLIMOHHBIM.
® SBOJIIOIMOHHBIM U NAPaJICIIbHBIM.
® PEBOJIIOIIMOHHBIM U MapaJUIEIbHbBIM.
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Bomnpoc 3. Crannapt STEP no3Bonsier onucarsb:

BECh )KU3HEHHBIN ITUKJI H3ACIHs, BKIIOYasi TEXHOJIOTHIO U3TOTOBJICHHS U
KOHTPOJIb Ka4eCTBa MPOIYKIIHH.

TOJILKO TIEPBBIE ITAITbI )KU3HEHHOTO IMKJIA U3JIEIHS, BKIIIOUast TEXHOJIOTHIO
U3TOTOBJICHHS U KOHTPOJIh KaueCTBa MPOAYKIIHH.

TOJIBKO IMOCJICAHHNEC OTAIllbl XKM3HCHHOI'O IUKJIA U3CINA, BKIIIOYasa TCEXHOJIOTHIO
H3TrOTOBJICHUA U KOHTPOJIb Ka4CCTBA NPOAYKIIUH.

Bomnpoc 4. Crannapt SGML — ycraHaBiuBaer:

coco0bl YHU(UIMPOBAHHOTO 0()OPMIIEHUS TOKYMEHTOB ONPEIEIIEHHOTO
HA3HAYCHHUS.

CTaHAAapThl YHUPHUIIMPOBAHHOTO OPOPMIIEHUS JOKYMEHTOB ONPEAECICHHOTO
Ha3HAYEHHUS.

THUIIBl YHU(PUIIUPOBAHHOTO 0(OPMIICHUS TOKYMEHTOB ONPEAEICHHOTO
Ha3HAYEHHUS.

Bompoc 5. CAD — a70:

CHCTEeMa aBTOMAaTU3UPOBAHHOTO IMPOCKTHUPOBAHUS.
CHCTEMa aBTOMATHYECKOTO MPOSKTHPOBAHUS.
CHUCTEMa aJITUTUBHOTO MTPOCKTUPOBAHHS.

Bonpoc 6. CAM — 3t0:

CHUCTEMa aBTOMATU3UPOBAHHOMN TEXHOJIOTHUYECKOM MOATOTOBKH MTPOU3BOACTBRA.
CHUCTEMa aBTOMATHYECKOTO TEXHOJIOTHIECKOM MOTOTOBKH IMPOU3BOICTBA.
CHUCTEMa aBTOMATU3UPOBAHHOW TEXHUYECKON TOITOTOBKYU TIPOM3BOJICTBA.

Bonpoc 7. CAE — 3710:

CHUCTEMa MOJICTTMPOBAHUS U PACUETOB.

CHUCTEMa KOHCTPYHUPOBAHUS U PACUCTOB.

CHUCTEMa MOJICITMPOBAHUS U TIPEICTABIICHUS OTUYETOB.

7.3.2. [Ipumepsl BOIPOCOB ISl 3aIUTHI 1a00paTOPHBIX paboT

Kakue nHCTpyMeHThI ObLIIM IPUMEHEHBI TTPU CO3JJaHUU MPOCTON MOACITH?
Kakue nericTBUst Hy>KHO TPUMEHUTH JIJIA MIEPEX01a OT 3CKUA3a MOJiesn K €€ 3D-
monaenn?

Kakum o0pa3om MOKHO TPUMEHUTH KOMaH1y «CKpYTJIeHHEe» KO BCEM WU K
HECKOJIBKUM 3JIEMEHTaM MOJACIIH ?

OmnummTe, kKak padoTaeT HHCTPYMEHT «O00I049Kay MPU MPUMEHEHHUH €T0 K
MOJIEJIN, COCTOSIIEH U3 HECKOJIbKHX A1eMeHTOB. 1. Kakue HHCTpyMeHThI ObuIn
IIPUMEHEHBI IPU NMOCTPOEHUU AeTanu tuna «Kopmyc»?



9.

10.C noMoIip0 KakKux HHCTPYMEHTOB MOKHO aBTOMAaTHYECKH MIEPEHECTH
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KakoBblI riaBHbIe npaBuiia Mpu padoTe ¢ 3CKU30M MOJIeIn?

B kakux ciy4asx NpUMEHSETCs] HHCTPYMEHT «3€pKajJbHOE OTPaXKEHHUE» U B
KaKHX CIIydasX MOKHO OOOUTHUCH O€3 ero MPUMEHEHHUS?

Kak ocymiecTBisieTcs IpuBs3Ka OJJHOTO 3JIEMEHTa MOJIENH K IpyroMy?
OOBbsAcHUTE, B KaKUX CTydasx NpuMeHsieTcst komanaa «OceBast TUHUSD) ?
KakoBbl ipaBuiia €e HaHECEHUS Ha 3CKU3 MOJENN?

Kak nepenectu 3D-Mozenb Ha yepTex?

pa3Mepsl Ha yepTex u3 pazmepoB 3D-monenu?

11.C noMomibio KaKuX JEHCTBHI MOYXHO MEPEUTH OT pEAAKTUPOBAHUS JIUCTA K

PCOAKTUPOBAHNIO OCHOBHOH HaAIIMCH U 06paTHO?

12.Kak HaHECTH Ha YepPTEeX U30OMETPUUECKYIO MOJIENb JIETaIn?

©ooN Ok whRE

7.3.3. [Ipumepsl BOIIPOCOB TSI MPOMEKYTOTHON aTTECTAITUN

CAIIP B MalmmHOCTPOECHUH

CocraBHble yacTh ¥ 0a3oBbie moacucteMsl CAIIP

CocTaBHbIC YaCcTH Ipoliecca MPOESKTUPOBAHUS

Hucxoasiiee u Bocxoasiiee MpoeKTUPOBAHUE

CpenctBa IByMEPHOTO YEpUCHHUS

3D cucremsl

[TonHoe anekTponHoe onucanue uznenus (IIDON), noanepxxuBaroriee
MPOIIECC MPOCKTUPOBAHUS U IKCILTyaTallMKU

[Tpotokon CALS

10.OcHoBHBbIe QakTopsl, Biustomnme Ha Beioop CAITP
11.06mactu MpuMEHEHNs KOMITBIOTEPHOU rpauku

12.Buppl rpadvke 10 TUITY MPEACTaBICHUS TpadUIeCKUX JaHHBIX
13.MeTobl CO3TaHMS PEATUCTUIHBIX N300paKEHUN

14.Y nanenue CKpbITHIX JIMHUN U TOBEPXHOCTEN

15. AAropuT™M COPTUPOBKH MO IITyOMHE

16.CBeT B KOMIIBIOTEPHOI Tpaduke

17.11BeT B KOMIIBIOTEPHOM rpaduKe

18.T'eoMeTpuieckue mpeodpa3zoBaHus

19./IBymepHbIe TpeoOpa3zoBaHus

20.MatpuyHoe MpeACTaBICHUE TPEXMEPHBIX MPEe0Opa30BaHUI
21.Komno3umusi TpeXMepHBIX TpeoOpa3oBaHui

22.00611ue cBeIeHUsI 0 TeOMETPUIECKOM MOJISTUPOBAHUN

23.ITapameTpuieckoe KOHCTPYUPOBAHHE

24.AccomuaTtuBHas T€OMETPUS
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25.00beKTHO-OpueHTHPOBaHHOE MoaenupoBanue (OOM)

26.[TapameTpuueckoe IpsMoe MOJICITUPOBAHHE

27.XpaHeHrE 1 UCIIOJIb30BAaHUE TTapaMETPUUECKUX MOJICIICH

28.11pobneMa IByMEpHOW U TPEXMEPHOI MapaMeTpu3alui COOPOYHBIX €IMHHUII

29.MeTtoa0J0rus NPaKTUYECKON MapaMeTpU3aluu YepTexei

30.5BHBIC, MapaMeTpUUECKHUE U THOPUAHBIC MOICIIN

31.Twums!l JaHHBIX

32.ITocTpoeHne 6a30BBIX IJEMEHTOB

33.[Ipumepsr Moaenei

34.IlpencraBieHue ¢ MOMOIIBIO TPAHUII

35.[IpencraBieHue ¢ MOMOMIBIO JepeBa

36.MeTtoapl onmMcaHus TPEXMEPHBIX 00BEKTOB

37.MeTo bl TOCTPOEHUS TPEXMEPHBIX MOAEIIEH

38.[TonuroHaabHBIC CETKH

39.0mnucanune MOBEpXHOCTEH

40.XapaKTepUCTUKHN TIOBEPXHOCTEH

41 MopaenupoBanue aedopMarii TPEXMEPHBIX MOJUTOHAIBHBIX TOBEPXHOCTEN B
peXHMME pealbHOTO BPEMEHU

42.TpuaHrymnsuus MoBepXHOCTEN

43.Kpussie u noBepxHoctu besre. NURBS u T-crutaitas

44 Kpussie u noBepxHoctu besre. NURBS u T-crutaitas

45.T eomeTpHUUECcKOe PO KOMIbIOTEPHOU rpapuKu

46.Ponb reomerpuueckoro siapa B 3D neuaTtu
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