degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: TexHuka n METOIMKa aBTOMAaTH3UPOBAHHOTO MPOEKTUPOBAHUS
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ABHANMOHHBIE TEXHOJIOTUU

®dusTex-1Kkosia aBUAMOHHBIX U HU(PPOBBIX TEXHOIOTHIA
kadenpa adpoU3KKH U JIETaTeIbHBIX alllapaTroB

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrtaBui: B.Jl. Bepmens, a-p TeXH. HayKk

[Mporpamma obcyxneHa Ha 3aceannu Kadenpbl adpodU3HKH 1 JieTareldbHbIX anmaparos 04.03.2025



AHHOTANMA

Jucrumuivaa "TexHuKka ¥ MEeTOIMKa aBTOMATU3UPOBAHHOTO MTPOSKTUPOBaHM "' HallpaBlieHa HAa 03HAKOMIICHUE
CTYJICHTOB C METOJaMH W CpPEACTBAMHU TNPHUKIAIHONW (BBIYUCIUTEIHLHOW) TEOMETPUH, JIeXKAIeH B OCHOBE
coBpeMeHHbIX cucteM MammHHON Tpadukum u CAIIP. OcHOBHOE BHHMMaHUWE YAENSETCS PACCMOTPECHHIO
WHXEHEPHBIX METOJ0OB T€OMETPHUYECKOTO MPOEKTUPOBAHMS COBMECTHO C COBPEMEHHBIM MaTeMaTH4eCKUM
anmapaToM MPUKIIATHOW TEOMETPHH.

1. leau u 3apauu

Meap AUCUMNIMHBI

- O3HAKOMJICHHE CTYJEHTOB C METOJaMH M CPEICTBAMHU NMPHUKIATHON (BBIYMCIUTENBHON) reoMeTpuH,
Jexanie B OCHOBE COBpeMEHHBIX cucteM MmamuaHOM Trpaduku u CAIIP. OcHoBHOe BHUMaHHE
YIEINSETCSl PACCMOTPEHHUIO WH)KEHEPHBIX METOAOB I€OMETPUYECKOTO MPOEKTHPOBAHUS COBMECTHO C
COBPEMEHHBIM MaTeMaTHYECKUM anmapaToM MPHUKJIATHOW T€OMETPHH.

3agauu AU CHUIIHHBI

* ¢opmupoBaHue 0a30BBIX 3HAHUN B 00JACTH NPUKIIAJIHON F€OMETPUH, BEIUMCIUTEIIEHOM MaTEMaTHKH
U TEOMETPHUYECKOr0 MOJICIMPOBAHUS TEXHUYECKUX OOBEKTOB, a TAK)KE NPHHIUIIOB aBTOMAaTHU3AIMH
MPOEKTUPOBAHUSA, CTPYKTYPhI U HAyYHO-METOINYECKIX OCHOB coBpeMeHHBIX CAIIP;

° 06yquI/Ie OCHOBAaM IreOMCTpHUYCCKOTO IMPOCKTUPOBAHUA TCXHUYICCKUX 06’LeKTOB;

* o0yueHue pa3pabOTKE YUCIECHHBIX METOAOB MPUKIAIHONW TE€OMETPUU NPU PELICHUU MPAKTHUECKUX
MHKCHEPHBIX 3a/1a4 ¥ TIOCTPOCHUH F€OMETPUIECKUX Mojieiel B MH(OPMAIIMOHHBIX CUCTEMAX;

. ¢dopMupoBaHHE  HABBIKOB  HCIIOIB30BAaHMS  METOJIOB  IPUKIATHONH TreoMeTpuu B
MHOTOANCUUIUIMHAPHBIX UCCIEOBAHUSAX TP MPOEKTUPOBAHUY JIETATEILHON TEXHHUKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

Kon 1 HaMeHOBaHHE KOMIIETCHIIHH WNHaMKaTOpBI 1OCTHIKEHHUS KOMITCTCHIINN
OIIK-1 Brnaneer cucremoii ¢pynnamentanpabix |OIIK-1.1 3HaeT W CHoOcoOeH  MCIIOIB30Barh B
HAyYHBIX 3HAHHI B O0JIACTH npoeCCUOHANBHON  JesATeNbHOCTH  (yHIaMeHTallbHbIC
(hU3HKO-MaTEMaTHICCKUX HAYyK HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK
OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN) OIIK-3.2 CnocoOeH HCIIOIb30BaTh HCCIIEIOBATEIbCKUE

pa3pabaThIBaTh MOJIXOBI K PEIICHUIO TUIIOBBIX |METOIBI NMPU PEIICHHH HOBBIX 3a/1ad, MPUMEHsS 3HAHUS B
Y HOBBIX 337124 B 00acTi npodeccHoHanbHOH — |pa3iuyHbIX 001acTIX HAYKH (TEXHUKH)

JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocoOeH mNpUMEHATh 3HaHWS B 00JacTu
pelIeHne MOCTAaBICHHOH 3a/1a4H, TIPOBECTH (U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
aHaJIN3 pe3yabTara U MPeACTaBUTh BBIBOBI, 3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
MPUMEHSISI 3HAHUS ¥ HAaBBIKU B 00JIaCTH pe3yabTaToB

(hU3HMKO-MaTeMaTHIECKUX HAyK U
MH()OPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pelarh 3a/1a4u, B TOM YUCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKue MOJENH Ui  ONHCAaHUS — H3y4aeMbIX
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:




- MECTO ¥ POJIb FEOMETPHYECKOTO MOJICITMPOBAHUS B 3a/1a4aX MPOCKTHPOBAHUS JIETATEIbHOW TEXHHUKH,
JAPYTHX TEXHHYECKUX OOBEKTOB;
- COBpPEMEHHbIE MPOOJIEMBl T€OMETPUYECKOTO OOECIIeUeHMs] HayYHBIX HCCIIEI0BAaHHMH,
MPOEKTUPOBAHUS M IPOHU3BOJICTBA TEXHUIECKUX OOBEKTOB;
- METOJBI ¥ CPEACTBA TEOMETPUIECKOTO MOJCITHPOBAHUS [UIsl HAYKH U TIPOU3BOJICTBA, BOSMOXKHOCTH U
OrpaHHYCHUS POrPAMMHOT0 00eCTIeYeHUs MTPUKIIAHON reomeTpun peanm3oBanHoro B CAIIP;
- CIOCOOBI TEOMETPUYECKOTO IMPOSKTUPOBAHMS MMPUMEHUTEIHFHO K pPa3pabdoTKe OOBEKTOB
aBHALMOHHON TEXHUKH, PAcYeTHOMY HWH)XCHEPHOMY aHaJu3y, IPOU3BOJICTBY, BKIIOYAs KOHTPOJIb
TOYHOCTH M3TOTOBJICHHS B COIIOCTABICHUH C HCXOJHBIMU F€OMETPHYCCKUMH MOJICIISIMU;
- TIOCTaHOBKY NpOOJeM B3aWMOJACHCTBHS Pa3IMYHBIX JUCIMIUIMH aBUAIIMOHHOW HAayKH B 3ajadax
UCCIIEI0OBaHMs M IPOSKTUPOBAHHS aBUAILIMOHHOM TEXHUKWY;
- B3aMMOCBSI3H U (PyHJAMEHTAJIBHOE SAMHCTBO ABUAIIMOHHBIX TUCIUTUINH.

YMETh:

- HCIIONIB30BaTh HA INPAKTHKE TEOPETUYECKHE KOMIIOHEHTHI HAyKH: IOHATHS, CYKICHUS,
YMO3aKJIFOUEHUs], 3aKOHBI;

- TPEACTaBUTh COBOKYITHOCTh METOJIOB U CPEACTB MpuKIaaHoi reometpuu u CAIIP;

- HCIONB30BaTh COBpEMEHHBIE METOABI pHKIaaHoM reomerpun u CAIIP;

- BBIICHATH IVIaBHbIE (PAKTOPHI MPHU T€OMETPUYECKOM MOACITUPOBAHUN TEXHUYECKUX OOBEKTOB H
(bU3MUECKUX SABIEHHM, a TAK)Ke MOCTPOCHUH MH(POPMAIIMOHHBIX MOJIENel TI0 MHOTOMEPHBIM MacCHBaM
JAHHBIX.

BJIAJIETh:

- TPOBEJCHHEM Kaue€CTBEHHOI'O aHAIM3a PE3YyNbTaTOB MOCTPOCHHS FEOMETPHUECKUX MOJIEIICH U Iy Tei,
B Cllyyae HEOOXOAMMOCTH, X IIeJICHANPaBICHHON yITyuIIalomiel Moau(pUKaIiy;

- nHpopManred o0 TpeOOBaHMAX, NMPENBSIBIAEMBIX K T€OMETPHUYECKMM MOJIENISIM CO CTOPOHBI
Pa3IMUHBIX MCHONB3YIOIUX JUCIUIUIMH: B HAYYHBIX pacyeTax, MIPOSeKTUPOBAaHUU U KOHCTPYHUPOBAHHH,
MAaIIMHHOU TpaduKe, IPOU3BOICTBE C HUCIONB30BaHuEM obopynosanus ¢ UITY;

- HaBBIKAMM CaMOCTOSITEIbHOW pPAa0OTHI HAa COBPEMEHHOM KOMIIBIOTEPHOM OOOpYZOBaHUHU B
koMriutekcHbIx CAIIP.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 l'eomerpust u ee WH)XEHEPHBIE 3 6
MPUJIOKEHUS B HAyKe U IPOM3BOJCTBE.
) Metonbl  KOHCTPYHPOBAaHHMS  KPUBBIX. 3 6
HHTepnonsioHHbIE TTOJIXHOMBI.
OcCHOBHBIE T€OMETPUYECKUE 3afadu s
3 KpuBbIx. Pacuer muddepeHInaNbHBIX 3 6
XapaKTEPUCTHK.
AHanu3 mIAaAKOCTH KpHBBIX.  MeToabl
4 CIIaKUBAHUS. Anamn3 IagKOCTH 3 6
KpHBO.
Metonel  MaTeMaTHYECKOTO  OMHCAHUS
5 noBepxHocTeil. [loBepxnoctn Kynca u 3 6
T'opnona. [TapameTpruueckuii
OMKYOMYECKHUH CIIIaiiH.
6 CrnaxuBarorias anmpoKCHUMAIIHsl. 2 6




OcHOBHBIE IeOMETpUYECKUE 3afadu AJs
7 MOBEPXHOCTEH. Pacuer > 6
TuQPepeHIanbHbIX W METPHUYECKHX
XapaKTEPUCTHK.
Maremarudeckue ACTICKTBI
8 MPOrpaMMHPOBAHUS 00paboTku 2 6
MMOBEPXHOCTEHN Ha cTaHkax ¢ UITY.
I'eomerpuueckoe obecrieueHne
9 aIIUTUBHBIX TexHOJIoTHH. Ilo-cioiiHoe 3 4
JieJIeHUe  I'eOMETPUUYECKOM  MOJIeNu
00BbeKTa.
OcHOBBI HU3MEPEHUs CJIO’KHBIX
10 |cocTaBHBIX IIOBEPXHOCTEN Ha 3 4
MPOrpaMMHPYEMBIX M3MEPUTEIBHBIX
MallMHaX.
ITpeoGpazoBanue reOMETPUUECKUX
11 ONMCAaHUHN (MacmTaOMpOBAaHUS, CJ/BHI, 3 4
BPALIECHUS, OTPAKEHUS, IEPEHOC).
Hroro yacos 30 60
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemecrtp: 2 (Becennuit)

1. reOMCTpI/IH 1 €C MHIKCHCPHBIC IPUJIOKCHUA B HAYKC U ITPOU3BOACTBC.

leomeTpust 1 ee MHXKECHEPHBIC NMPHIOKEHHUsI B HAyKe W TPOU3BOJACTBE. 3a/audl M MpPEAMET Kypca.
Crioco0sl ipezicTaBiIeHUst TeoMeTprueckux 00bexToB B CATIP.

2. MeTto/ibl KOHCTPYHPOBAHUS KPUBBIX. IHTEPIOISILIMOHHBIE TOJIMHOMBI.

MeTtoasl KOHCTpYHpOBaHUS KpUBBIX. MIHTepronsanoHHsle moauHoMbl Jlarpanka, HeioTona, Dpmura.
[Tapamerpuueckue crnaiinbl, KpuBsie Deprioccona u besve, B-craitne, NURBS.

3. OcHOBHEIC TCOMCTPHUYCCKUC 3a/1a4U U KPUBbBIX. Pacuer ,I[I/I(i)(l)epeHL[I/IaHBHBIX XapPaKTCPUCTHUK.

OcCHOBHBIE TEOMETPUYECKHE 3alJaud uid KpuBbIX. Pacuer muddepeHunaibHbIX XapaKTEPHCTHUK.
JluHaMHUYecKHe XapaKTepUCTHKH KPHUBBIX. JKBHAMcTaHTa. [lepeceuenns kpuBbix. Orubaromas K
ceMeicTBY KpUBHIX. PaccrosiHue oT Touku A0 KpuBOW. Paccrosnue mexay kpuBbiMU. CompsipKeHHE
KpUBBIX.

4. AHanmu3 IIaAKOCTH KPUBBIX. MeETObI CITaKMBaHUA. AHAIHN3 TIIaJKOCTH KPHUBOH.

AHanu3 TIagKOCTH KPHUBBIX. MeTOAbl CIMIaKMBaHMWS. AHAINW3 IVIAJKOCTH KPHUBOHM, 3aJaHHOMN
TabnuyHo. CraKuBarollas ammpoKCHMalMs HapaMeTpUdecKux ciutaiiHoB. OTpaboTka KpHBOH B
MHTEPAKTUBHOM PEXHME.

5. Meronbl maremaruueckoro onucanus mnoBepxHocTed. Ilosepxnoctu Kynca u Topnona.
[Napamerpuueckuiit OMKyOUYeCKHA CIUTaiiH.

Metoasl MaTtemaruyeckoro onucaHusi noBepxHocteil. [loBepxnoctu Kynca wu Topmona.
[Napamerpuyeckuit OuxkyOmueckuil crutaiiH. CocraBHble moBepxHocTn Deprioccona u besbe.
B-cmnaitnoBass 1 NURBS - mosepxnoctu. OTpaboTKa M COINIACOBaHHE KAPKACHBIX KPWUBBIX IS
MOCTPOCHHUS IOBEPXHOCTH. YCIOBHUS CONMPSKEHHS TOBEPXHOCTEH




6. CriaxuBaromnias anmpoKCUMaIus.

CriakuBaronias — anmnpokCHUManusi [ph  TaONMMYHOM  3aJaHuu  mnoBepxHocTH. (DacerHas
anmIpOKCUMAITHSI.

7. OcCHOBHbBIE TeOMETPUYECKHE 3adaud Ui MoBepxHocTedl. Pacuer nuddepeHmmanbHeix u
METPUYECKUX XAPAKTEPUCTHUK.

OcHOBHBIE TIeOMETpHYECKHE 3aJadd A HoBepxHocTed. Pacduer auddepeHnuanbHbx u
METPUYECKUX XapaKkTepUCTHK. [lepecedeHHe NOBEPXHOCTH C pa3IU4YHBIMH TI€OMETPUUYECKUMU
obwvexTamu. [IpeooneHne CUHTYISIPHOCTEH B 3a/1aue IepecedeHusl. DKBUINCTAHTHbIE TOBEPXHOCTH.
ConpsikeHUs1 K KOMIIO3ULIUSM TOBEPXHOCTEH

8. Maremarnueckue acreKThl IporpaMMHUpoBaHus 00paboTKK MoBepXHOCTeH Ha cTaHkax ¢ UITY.

Maremarrdyeckue acleKkThl MPOrpaMMHpOBaHUsl 0OpaboTKM moBepxHocTed Ha craHkax c YIIV.
[MnanupoBanne Tpaekropun 00paboTku. [locTpoeHHe KBa3WIKBUIMUCTAHTHOW TOBEPXHOCTH
MEpPEMEIICHUS TEOMETPUYECKOr0 LEHTpa HHCTpyMeHTa. Tpaektopust o0pabOTKH B YCIOBHAX
orpannuennit. CiocoObl obecrnieueHus 6e31ePeKTHO 00paboTKH COCTaBHBIX TOBEPXHOCTEH.

9. 'eoMeTpuueckoe obecreueHne aJyINTUBHBIX TeXHoNorui. [1o-ciioifHoe fieeHne reoMeTpruaecKon
MOJZENN 00BEKTA.

leomerpuueckoe obecrnieueHre aJITUTHBHBIX TexHoOnorui. Ilo-cioliHoe aeneHre TeoMeTpHUYECKON
Mozenu oObeKTa [UIs 3aJaHHOro HampasieHus. DopMupoBaHHE TPACKTOPUH CKAHUPOBAHUS
BBIJICJICHHOTO CJIOSI (IITPUXOBKA, CIIMPaIb, C KOHTYpHOU 00BOJIKOH, 110 Ma0I0HY).

10. OcHOBBI UW3MEpEHHUs CIOXKHBIX COCTAaBHBIX [IOBEPXHOCTEHl Ha MPOTPaMMHUPYEMBIX
W3MEPUTENbHBIX MAIINHAX.

OCHOBBI H3MEpEHMs  CIOXKHBIX  COCTAaBHBIX  IIOBEPXHOCTEH  HAa  IPOrpaMMHPYEMBIX
M3MEpUTEIbHBIX MammuHax. COBMEIIEHHE pe3ylIbTaToB 3amMepa € MaTeMaTH4eCKOd MOJIEIBIO
nzMepsiemoro uznenus. Omunoka 6azuposanus. OneHka o0beMa U3MEPEHHH TSl BHISIBICHHUST OIIUOKH
OazupoBaHus. PazmeneHue NOrpemIHOCTE HM3TOTOBICHHOW MOBEPXHOCTH C adpPOIUHAMHUYECKOM
npoWIMPOBKO. MeToarKa W3MEPEHUs] IMOBEPXHOCTEH C a’dpojnHAMHUYECKON NPOQHUIUPOBKOH
(KpBLJIO, JIOMACTh BUHTA, JIONATKA BEHTHISITOPA WM Ta30TypOMHHOTO JBHTATEIIs).

11. IlpeoOpa3oBaHMEe TE€OMETPHYECKUX OMUCAHUHN (MacmTaOMpOBaHMS, CIBUI, BpAIICHUS,
OTpaXeHHUsI, IEPEHOC).

ITpeoOpa3zoBanue reoMeTpPUUECKUX OMUCAHMK (MacIITaOMpOBAaHUS, CABWI, BPAIIECHUS, OTPAXKCHUS,
nepenoc). Ksarepauonsl. O000mennas Marpuna npeodpasosanus. [Ipoekunn.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayIuTOpHsl, OCHAILCHHAS! MYJIbTUMEANATIPOSKTOPOM U SKPAHOM, HOyTOYKOM C CUCTEMOM
reOMETPUYECKOT0 MOAETMPOBaHus U nporpamMmmuposanus ¢ UITY I'eMMa — 3D.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Cunaiinet B umkeHepHoit reometpun [ Texct]/FO. C. 3aBpsuios, B. A. Jleyc, B. A. Cxopocmnenos, -M.,
Mammunoctpoenue, 1985

2. Maremarndeckue ocHOBBI MamaHOM rpaduku [Texct]/I. Pomxkepe, JIx. Agamce , -M, Mup, 2001

JomnonHurensHas aureparypa



1. IlpakTudeckoe pyKoBOACTBO Mo ciutaiiHaMm [ Tekcr] = A practical guide to splines/K. bop , -M., Paguo
H CBSI3b, 1985

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JMCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnuoHHBIX 3aHATHAX MOTYT HCIIOJIB30BATHCS MYJIBTHMEIUIHBIC TEXHOJIOTUH, BKIIIOYAsT
JEMOHCTPAIMIO IPE3CHTALNH, a TaK)Ke IPUMEHEHHEe TexHonoruid 3D-mevarn u 00paboTKH Ha
obopynoBanuu ¢ YITY.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0CBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

Crynent, m3yuaromuii kypc «llpuxnagnas reomerpusi u CAIIP», mpexzae Bcero, JOJKEH OBIAICTh
CIICLIMAJIBHOW  METONOJIOTMEH, OCHOBAaHHOM HA IPAKTUYECKUX [PUEMAX TEOMETPUUYECKOIrO
MPOEKTUPOBAHMSA;, MAaTEMaTUYeCKUM OIHMCAHUEM TEOMETPUUYECKMX OOBEKTOB, HCIIOIb30BaHHEM
CTPOSILErocsl ONUCAHUA U PELICHUs MPUKIaTHBIX 337a4 B oOecredeHHe Hay4dHBIX HCCIIEIOBaHUH,
MPOEKTUPOBAHMS JICTATEIbHBIX almapaToB M JAPYTHMX TEXHUYECKHMX OOBEKTOB, MPOU3BOJICTBEHHBIX
TEXHOJIOTUH ¢ mpuMeHeHneM obopynoBanus ¢ UITY.

B pesynbrare 0cBO€HUS TUCHUIUIMHBI CTYAEHT JOJIKEH OPUEHTHPOBATHCS B METOZaX F€OMETPHUIECKOTO
[IPOEKTUPOBAHMS, BUAAX MAaTEMaTHYECKOI'O OIMCAHMs I€OMETPUYECKUX MOJENEeH A paziIMuHbIX
MPaKTUYECKUX TPUIOKEHHH, BO3MOXHOCTSIX W OrPAaHHYEHHUSX MAaTEMaTHYeCKHX ONHMCAHMM,
peannzoBanHbix B CAIIP M makerax mpUKJIagHBIX IIpOorpaMM, a TakXke COINIACOBAaHUU
COOTBETCTBYIOIMX OMMCAHUI ¢ OCHOBHBIMM AVCLMILUIMHAMYU aBHALIMOHHOW HAyKH JJIs pEIIeHMs 3a]a4
MHOTOAUCHUIUIMHAPHOTO IIPOEKTUPOBAHUS aBUALIMOHHOMN TEXHUKH.

VYenemHoe ocBoeHHe Kypca TpeOyeT MOCTpoeHHsl y4eOHOro mpolecca 4acTUYHO B BHJAE Juaiora
MEXIy MpernojaBaTeneM U ctyaeHTaMu. OTBETHl Ha BOIIPOCH M COBMECTHOE OOCYKICHUE CIIOKHBIX TEM
MOMOTAET YCBOCHHUIO Marepuasa 1 MOAXO0A0B K MPEOJOICHUIO PacCMaTpruBaeMbIX IpoOiIeM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€éMaTruka u (1)I/I3I/IKa

IIpO(l)I(l.]Ib NMOATOTOBKMU: ABI/IaLII/IOHHI:Ie TEXHOJIOI'H
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
kadeapa adpoU3KKH U JIeTaTeIbHBIX alllapaToB

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

PaszpatGoTunk: B.Jl. Bepmens, a-p TeXH. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NPH PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4 Crioco6eH ycrenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3UKO-MaTEMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3pabOTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare nsyudenus aucuuiuinHbl «TexHuka ¥ MeTOOMKA aBTOMATH3MPOBAHHOIO IIPOEKTUPOBAHUS »

00yJarouiCs JTOIKEH:

3HAThb:

- MCCTO U POJIb TCOMECTPUUICCKOI0 MOACIINPOBAHUS B 3a/la4aX IIPOCKTUPOBAHUSA JIETaTeIIbHOU TCXHHUKH,

JAPYTHX TEXHHYECKUX OOBEKTOB;
- COBpEMEHHbIE  IPOOIEMBI

TCOMCTPHUICCKOI'O

obOecIeueHus HayYHbIX HCCJ'IC,Z[OBaHHﬁ,

MPOEKTUPOBAHNUS U POU3BOJICTBA TEXHUYECKUX OOBEKTOB;
- METOABI ¥ CPEICTBA TEOMETPUUECKOTO MOAETTMPOBAHNUS ISl HAYKH U IPOU3BOACTBA, BO3MOKHOCTH U
OTPaHUYEHUS IPOrPAMMHOTO 00eCTICUeHHS TPUKIIAIHOM reoMeTpun peannzoBaHHoro B CAIIP;

- CIIOCOOBI

TCOMCTPHUYCCKOIO TIMPOCKTUPOBAHUA IMPUMCHUTCIIBHO K pa3pa60TKe 00BEKTOB

ABUAIMOHHONW TEXHHKH, PACUYETHOMY HWH)XEHEPHOMY aHalIH3y, MPOU3BOJACTBY, BKIIIOYas KOHTPOIb
TOYHOCTH U3TOTOBJICHUS B COMIOCTABIICHUU C UCXOIHBIMUA FEOMETPUUECCKUMHU MOZCIISIMU;

- TIOCTaHOBKY MpOOJieM B3aUMOJCHCTBUS Pa3IMUYHBIX JUCIUILIAH aBHAIMOHHOW HAyKd B 3ajadax
WCCIIeIOBAHUS U MPOCKTUPOBAHUS aBUAIMOHHON TEXHUKH,

- B3aUMOCBSI3U U (DyHJAMEHTAJIbHOE CTUHCTBO aBHAIIMOHHBIX JIUCITUTUINH.

yMeThb:

- HCIIOJIb30BAaTh Ha IMPAKTUKE TEOPCTUYCCKHUEC KOMIIOHCHTBI

YMO3AaKJIKOYCHHNA, 3aKOHBI;

HAyKU: TIOHATUA, CYXKIACHUA,

- TIPeNICTaBUTh COBOKYITHOCTh METO/IOB U CPEACTB NpukiagHoii reomerpun u CAIIP;

- HCIIOJIb30BaTh COBPEMEHHbIE METOABI MpuKiIagHoi reomerpun U CAIIP;

- BBIICNATH INaBHbIE (AKTOPBI MPU I'€OMETPUYECKOM MOJEIHPOBAHUN TEXHUYECKUX OOBEKTOB U
(u3NYECKUX ABJICHUM, a TAKXKe MOCTPOCHUH HH(OPMAIMOHHBIX MOJIENeH 10 MHOTOMEPHBIM MacCUBaM

MaHHBIX.

BJIaJeTh:




- TPOBEJCHHEM KaueCTBEHHOI'O aHAIM3a PE3YyNbTaTOB MOCTPOCHHS FT€OMETPHUUECKUX MOJIEIIEH U Iy Tei,
B Cllyyae HEOOXOAMMOCTH, UX IIeJICHANPaBICHHON yITyUIIalomiel Moau(pUKaIiy;

- nHpopManred o0 TpeOOBaHMAX, NMPENBSIBIAEMBIX K T€OMETPHUYECKMM MOJIENISIM CO CTOPOHBI
Pa3INYHBIX MCHOIB3YIOIUX JUCIUILIMH: B HAYYHBIX pacyeTax, MPOSeKTUPOBAHUU U KOHCTPYHPOBAHHH,
MAaIIMHHON TpaduKe, IPOU3BOICTBE C UCIONB30BaHuEeM obopynosanus ¢ UITY;

- HaBBIKAMM CaMOCTOSITEIbHOW pPAa0OTHI HAa COBPEMEHHOM KOMIIBIOTEPHOM OOOpYZOBaHUHU B
koMriutekcHbIx CAIIP.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

1) Ilapamerpuyeckue ONMUCAHHS COCTaBHBIX MOBEpXHOCTEH: moBepxHOcTH be3be n B-crumalinoBbie
[IOBEPXHOCTH.

2) XapaxTtepucTuku rnopepxuocteil. Hopmanu, KpuBU3HBI, H307IHHHH.

3) CraxuBaromiasi armpoKCUMaIns MOBEPXHOCTEH.

4) Tlocrpoenue aceTHBIX aAMMPOKCUMAIIUH JIJISI TEXHUYESCKUX MPUI0KECHUH.

5) Ilepeceuenus ansg noBepxHocTel. [Ipeogosenre cUHTyIsIpHOCTEH.

6) ITloBepxHOCTH conpshkeHHH (“3aIM3bI”") B KOMIIO3UIUSIX TOBEPXHOCTEH.

7) Tlouck TOYKH KacaHUs MPOU3BOJIBHOM MOBEPXHOCTH cepoii, TopoM (Ipu OpocCaHHU U3 3aJaHHOM
TOYKHM MPOCTPAHCTBA B OIIPENICIICHHOM paKypce);

8) IIpoextupoBaHue KPUBOH HAa MOBEPXHOCTbh, MPOCKTUPOBAHUE TPACKTOPUHU ABHKEHHS CEpbI, TOpa
Ha TTOBEPXHOCTH (IO TOYKAaM KacaHUs).

9) Merton l'omeka amst HaXOXKACHHUS PACCTOSHUS OT TOYKU MIPOCTPAHCTBA 10 KPUBOW, TOBEPXHOCTH.

19) COBMCH_IGHI/IG C MaTeMaTH4EeCKOi MOACIIBIO MAaCCUBOB TOYCK: UCXOAHOI'O 3aJaHud I MMOCTPOCHUA
MAaTEeMaTU4YCCKOro OINHCAHUA; IOJIYYCHHBIX B PE3YyJbTAaTC 3aMepa O6’beKTa, HU3TrOTOBJICHHOI'O IIO
MaTeMaTH4eCKOM MOACIIH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1) HWurepnonsuuonnele mnonuHombl Jlarpanxka, Hpiotona, Opmurta. CpaBHUTENBHBIM aHAIH3.
OrpanuyeHHs P OMHUCAHUHN COCTABHBIX KPUBBIX.

2) Ilapamerpuueckue craiinbl. CoicTBa. IloBbIIIEHHE HAIATHOCTH MaTEMAaTHUYECKOTO OMMCAHUS
nipu peanuzaiuu B CAIIP.

3) PaBHOMepHBIC 1 HepaBHOMEpHbBIE painoHanbHble B-crumaiinel (NURBS).

4) MeToap! OLIEHKH MAAKOCTH KpUBbIX. CIyIakKMBaromias armpoKCUMaIlus.

5) OcHOBHBIE TEOMETPUYECKUE 3a]1auH JJI1 KPUBBIX.

6) Ucxonnble paHHble Ui MareMaTH4ecKOro omnucaHus nosepxHocTed. CorvlacoBaHME CeMEMCTB
KapKacHBIX IIPY IOCTPOCHUH MMOBEPXHOCTH.

7) Meroapl MaTeMaTHYECKOTO OMUCAHUS TMOBEPXHOCTEH: MOBEPXHOCTH 2-0T0 MOPAIKA, OBEPXHOCTH
Kynca u I'opiona, kuHeMaTHueCcKrUe IIOBEPXHOCTH.

8) Meronuka OIEHKM TOYHOCTH HM3TOTOBJICHHS: OOBEKTa C a’pOAMHAMUYECKON MpOQHUIUPOBKOH
(XpbLI10, JONACTh BUHTA), a3POJMHAMUYECKON KOMIIOHOBKH CaMOJIETa.

9) CoorHomeHuss O00OOIIEHHOTO  alropurMa mOpeoOpa3oBaHUS  MareMarWdecKod  MOZENH,
MacIITabupOBaHue, BpallleHUe, OTPaKEHUE, IEPEHOC).

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.



Ouenka ommuyHO 8§ OawioB - BBICTABIISICTCSl  CTY/AGHTY, IIOKa3aBIIEMYy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLHUILUIMHBI M YMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE MPU PEIICHUH KOHKPETHBIX 33714, NPaBHIbHOE 00OCHOBAHHE TPHHSTHIX
pelIeHn i, ¢ HEKOTOPBIMU HE0UeTaMHu.

Ouenka xopomuo 7 6ajuioB - BEICTABISIETCS CTYICHTY, €CJIM OH TBEP/O 3HACT MaTepHall, IPaMOTHO U MO
CYIIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTHh IOJy4YCHHbIC 3HAHUS Ha IPAKTHKE, HO HEIO0CTAaTOYHO
IpaMOTHO 00OCHOBBIBAET MOJTYYCHHBIE PE3YJIbTATHI.

OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepHall, IPaMOTHO H IO
CYLIECTBY M3JIaraeT ero, yMeeT NpUMEHSTh HOJIyYeHHbIC 3HaHHs Ha TPAKTHKE, HO JOIyCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

Ouenka Xxopomo 5 6auioB - BEICTABISIETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HA€T Marepuall, IpaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHSTh NONTyYeHHbIC 3HAaHHs Ha TMPAKTHKE, HO JIOIYyCKaeT B
OTBETE WJIM B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yaoOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IpPAaBWIbHBIE (OPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYILCHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO MaTrepuaa, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHiA, JOIyCKAIOUIeMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAep)XaHUsI y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mpoBeneHus auddepeHIMpPOBAHHOTO 3a4eTa OOydaroluecss MOTYT —IO0JIb30BarThCs
OporpaMMON JAMCHMIUIMHBL, @ TakKXkKe CHPAaBOYHOW JIUTEPATYpOH, BBIYUCIUTEIBHOW TEXHHUKOM,
KOHCIIEKTaMH JICKIIAH.

HupdepeHnnpoBaHHBIA 3a4€T MOXKET MPOBOJUTHCS MO HTOraM TEKyIIEeH yCIIeBaeMOCTH U CHauu
3aJ[aHuUil, WU ITyTEM OpraHu3aliy CIICIHAIBLHOTO OIPOca, MPOBOIUMOTIO B YCTHOH (hopme.



