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: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA
npo¢uib NOArOTOBKHU: [IporpammHas HHXKEHEpUs

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

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

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

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

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

[Iporpammy cocrasuin: B.Jl. Bepmenb, O-p TEXH. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl a3po(u3uky U JietaredabHbIX anmnaparos 04.06.2020



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

HHXCHCPHBIX MCTOAOB I'€COMCTPUUYCCKOIO IPOCKTUPOBAHUA COBMCECCTHO C COBPEMCHHBIM MATEMAaTUYCCKUM
arnraparomMm HpI/IKHaI[HOfl reoMCTpHHU.

1. leau u 3apauu

esab AMCUUIIHHBI
- 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 allapaToM IPUKIaJHOW IF€OMETPUH.

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;

* 00ydeHue OCHOBaM I'€OMETPHUYECKOTO MPOCKTUPOBAHMS TEXHUYECKUX OOBEKTOB;

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

. (dopMupoBaHHE  HABBIKOB  HCIIOJIB30BAaHMS ~ METOIOB  IIPUKIIATHOMN
MHOTOANCUUIUIMHAPHBIX UCCIEOBAHUSAX TP MPOEKTUPOBAHUY JIETATEILHON TEXHHUKH.

reoMeTpun B

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-1.1 3HaeT W CHoOcoOeH  MCIIOIB30Barh B

OIIK-1 Bnaneet cuctemoli pyHIaMEHTAIBHBIX |MPO(ECCUOHATBHON  JesSTeNbHOCTH  (yHIaMeHTalbHBIC

HAy4HBIX 3HAaHUH B 00J1aCTH HH(OPMATUKU U
BBIYUCIIUTEJILHON TEXHUKU

Hay4HbIC 3HAHUS ¥ HOBBIC HAyYHBIC NMPUHIMIIBI U METOBI
Uccie0BaHuN B 001acTH HH(GOPMATUKU M BEIYUCIUTEIbHON
TEXHUKH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
npoOiemMax HayKl U TEXHUKH B 001acTi
MH(OPMATUKHU U BBIYUCIIATEIBHON TEXHUKH,
croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NUmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoi obmactu cBoei
npodecCuoHaTbHON e TEHHOCTH

OIIK-5 roTOB K BKJIIOYCHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOCH
MIPOBOIUTH MO/ HAYYHBIM PYKOBOICTBOM
JIOKaJIbHBIE HCCIIEA0BAHUS Ha OCHOBE
CYILECTBYIOIIUX METOJOB B KOHKPETHOU
obnacTy mpoheCcCUOHATBHOH JIeATENLHOCTH
(OIIK-5)

OIIK-1.1. 3HaeT mPUHUMITEI TOCTPOCHUSI HAYYHOH PabOTHI,
MeTrogsl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  myOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.



- 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 )
MPUJIOKEHUS B HAyKe U IPOM3BOJCTBE.
) Metonbl  KOHCTPYHPOBAaHHMS  KPUBBIX. 3 )
HHTepnonsioHHbIE TTOJIXHOMBI.
OcCHOBHBIE T€OMETPUYECKUE 3afadu s
3 KpuBbIx. Pacuer muddepeHInaNbHBIX 3 2
XapaKTEPUCTHK.
AHanu3 mIAaAKOCTH KpHBBIX.  MeToabl
4 CIIaKUBAHUS. Anamn3 IagKOCTH 3 3
KpHBO.
Metonel  MaTeMaTHYECKOTO  OMHCAHUS
5 noBepxHocTeil. [loBepxnoctn Kynca u 3 3
T'opnona. [TapameTpruueckuii
OMKYOMYECKHUH CIIIaiiH.
6 CrnaxuBarorias anmpoKCHUMAIIHsl. 2 3




OcHOBHBIE IeOMETpUYECKUE 3afadu AJs
7 MOBEPXHOCTEH. Pacuer > 3
TuQPepeHIanbHbIX W METPHUYECKHX
XapaKTEPUCTHK.
Maremarudeckue ACTICKTBI
8 MPOrpaMMHPOBAHUS 00paboTku 2 3
MMOBEPXHOCTEHN Ha cTaHkax ¢ UITY.
I'eomerpuueckoe obecrieueHne
9 aIIUTUBHBIX TexHOJIoTHH. Ilo-cioiiHoe 3 3
JieJIeHUe  I'eOMETPUUYECKOM  MOJIeNu
00BbeKTa.
OcHOBBI HU3MEPEHUs CJIO’KHBIX
10 |cocTaBHBIX IIOBEPXHOCTEN Ha 3 3
MPOrpaMMHPYEMBIX M3MEPUTEIBHBIX
MallMHaX.
ITpeoGpazoBanue reOMETPUUECKUX
11 ONMCAaHUHN (MacmTaOMpOBAaHUS, CJ/BHI, 3 3
BPALIECHUS, OTPAKEHUS, IEPEHOC).
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 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: HH(bOpMaTHKa U BBIYUCIIUTCIIbHAA TCXHUKA

Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs
dusrex-mkoaa ABUAIIlMOHHBIX U L[H(prBLIX TEXHOJIOTHH
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
HAyYHBIX 3HAHWI B 00JIaCTH HH(H)OPMATUKU U
BBIYMCIIUTEIBHON TEXHUKU

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
rccienoBaHuil B 00macTi MHGOOPMATHKY U BEIYUCITUTEIIEHON
TEXHUKH

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH
MH(QOPMATUKH U BBIYUCIUTEIBHON TEXHUKH,
crocoOeH Ha Hay4YHOM SI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIauu

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4ecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-5 roToB K BK/IIOYCHHIO B
npodeccruoHaabHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyiacT Mpo(heCCUOHATBHOM IEATEILHOCTH
(OIIK-5)

OIIK-1.1. 3HaeT MPUHIMITEI TOCTPOCHUSI HAYYHOU PabOTHI,
Merogsl cOopa W aHanW3a TIIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTalluy; BIIaJECT HABBIKAMH ITOATOTOBKU
Hay4yHbIX  0030poB,  myOinukanuii,  pedepatoB  H
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMHCKOM SI3BIKE

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B PE3YIbTATC HU3YUCHUSA AUCHUIIIMHBI «TexHnka u MCTOJWKAa ABTOMATHU3UPOBAHHOI'O HPOCKTHUPOBAHUA »

00yJaromuiics JOKeH:

3HATb:

- MECTO U pOJIb TCOMETPHUICCKOI0 MOACIIMPOBAHMS B 3a/ia4aXx IPOCKTUPOBAHUA JIeTaTeIbHOU TCXHUKHU,

IPYTHX TEXHHYECKUX OOBEKTOB;
- COBpEMEHHBIE  MPOOJIEMBI

TEOMETPUICCKOTO

oOecrieyeHnss HAay4yHBIX HCCIIEIOBaHUM,

MPOCKTUPOBAHUA U MTPOU3BOACTBA TCXHUUCCKUX O6LCKTOB;
- MCETOAbI U CPEACTBA TCOMETPUICCKOI0 MOACIIMPOBAHMS JI1 HAYKU U ITPOU3BOACTBA, BOSMOXKHOCTU 1
OrpaHn4cHUd IIpoOrpaMMHOro obecreueHus HpI/IKJIa,E[HOﬁ TeoOMCTpHUU pCAJIU30BAHHOTO B CAHP,

- CIIOCOOBI

TEOMETPUYECKOT0 MPOEKTUPOBAHUS IPUMEHHUTENIBHO K pa3paboTke OOBEKTOB

aBPIaLIPIOHHOﬁ TCXHUKH, PACUCTHOMY HWHXXCHCPHOMY aHAJINU3y, IMMPOU3BOACTBY, BKJIIOYAs KOHTPOJb
TOYHOCTH M3IOTOBJICHHUS B COIIOCTABJICHUU C UCXOAHBIMU I'€OMETPHUICCKUMU MOIACIISIMHU,

- MNOCTAaHOBKY Hp06J'I€M B3aPIMOI[GI>iCTBPIH Pa3IMYHbIX AUCHUILIIINH aBHaLIPIOHHOﬁ HAyKHW B 3aJiadax
HCCJICAOBAHUA U TPOCKTUPOBAHUA aBHaHI/IOHHOﬁ TCXHUKU,

- B3aMMOCBA3U U (bYHILaMCHTaIIBHOC CAWHCTBO aBHAIIMOHHBIX JUCIUIIINH.

yMeTh:

- HUCIIOJIb30BAaTh HaA IPAKTHKEC TCOPCTUUYCCKUC KOMIIOHCHTBI

YMO3aKITFOUCHUS, 3aKOHBI;

HAyKW: TIOHATUA, CYXICHUA,

- TPEACTaBUTh COBOKYITHOCTh METOJIOB U CPEACTB MpuKIaaHoi reometpuu u CAIIP;

- HCIONB30BaTh COBpEMEHHBIE METOABI pHKIaaHo reomerpun u CAIIP;

- BBIICHATH IVIaBHbIE (PAKTOPHI MPHU T€OMETPUYECKOM MOACITUPOBAHUU TEXHUYECKUX OOBEKTOB H
(bU3MUECKUX SABIEHUMH, a TAK)Ke MOCTPOCHUH MH(POPMAIIMOHHBIX MOJIENEel TI0 MHOTOMEPHBIM MacCHBaM

JaHHBIX.

BJIAA€Th:

- TPOBEJCHHEM Kaue€CTBEHHOI'O aHAIM3a PE3YyNbTaTOB MOCTPOCHHUS F€OMETPHUUECKUX MOJIEIIEH U Iy Tei,
B Cllyyae HEOOXOAMMOCTH, UX IIeJICHANPaBICHHON yITyuIlIaromiel Moau(pUKaIim;

- nHpopManmed o0 TpeOOBaHMAX, NMPENBSIBIAEMBIX K T€OMETPHUECKMM MOJIENISIM CO CTOPOHBI
Pa3IMYHBIX MCHOIB3YIOIUX JUCIUILINH: B HAYYHBIX pacyeTax, MIPOSeKTUPOBAaHUU U KOHCTPYHPOBAHHH,
MAaIIMHHOU TpaduKe, IPOU3BOICTBE C HCIONB30BaHueM obopynosanus ¢ UITY;

- HaBBIKAMM CaMOCTOSITEIbHOW pPAa0OTHl HAa COBPEMEHHOM KOMIIBIOTEPHOM OOOpYZOBaHUHU B

xomruiekcHbIX CAITIP.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




1) Ilapamerpuueckue ONMHMCAaHHUA COCTABHBIX MOBEPXHOCTEN: MOBepXHOCTH be3be u B-crutaitHoBbie
MOBEPXHOCTH.

2) XapakTepucTHKH MoBepxHocTeil. Hopmanu, KpuBU3HBL, H30JMHHH.

3) CoiaxuBaromas anipoKCUManys HOBEPXHOCTEH.

4) Ilocrpoenue paceTHBIX aMPOKCUMALUHN JIs] TEXHUYECKUX MPUI0KEHUH.

5) Ilepeceuenus qisa nosepxHoctei. [Ipeogonenne cUHTYIsIpHOCTEH.

6) IloBepxHOcTH conpskeHHH (“3aIM3bI”") B KOMIIO3ULUSAX TOBEPXHOCTEH.

7) llouck TOYKHM KacaHUs MPOU3BOJIBHOM MOBEPXHOCTH cepoid, TopoM (pu OpocaHuy U3 3aJaHHOM
TOYKH IPOCTPAHCTBA B OIIPENICIIEHHOM PaKypce);

8) IlpoexkTupoBaHNe KPUBOH Ha MOBEPXHOCTb, IPOESKTUPOBAHHE TPACKTOPUH ABMKEHUS cepbl, Topa
Ha MOBEPXHOCTH (110 TOYKaM KacaHusi).

9) Meton I'omieka asst HAXOXKACHHUS PACCTOSIHUS OT TOYKU IMPOCTPAHCTBA 0 KPUBOH, TIOBEPXHOCTH.

19) CoBmelieHre ¢ MareMaTH4eCcKOM MOZIEIbI0 MaCCUBOB TOUEK: UCXOJHOIO 3aJaHMs AJIsl IOCTPOCHUS
MaTeMaTHU4YecKOro OIMCAHMs, IOJIyYEHHBIX B pe3yJabrare 3amepa OObEKTa, H3rOTOBIEHHOIO IO
MaTeMaTU4YeCKOW MOJIEIIH.

4. lepeyens THNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1) Hnrepnomsunonnsie nonuHoMbl Jlarpanxka, Hprorona, Opmuta. CpaBHUTENBHBIA aHAIM3.
OrpanuueHus IpU ONUCAHUU COCTaBHBIX KPUBBIX.

2) Ilapamerpudeckue crutaiinpl. CBoiicTBa. [loBhIlIeHNE HATISAIHOCTH MaTeMAaTUYECKOTO OMHMCAHUS
npu peanuzanuu B CAIIP.

3) PaBHOMepHBIEC 1 HepaBHOMEpHbBIE pannoHaitbHble B-crutaiinel (NURBS).

4) Metozap! OLEHKHU MIAAKOCTH KpUBBIX. CrilaXkKUBarowiasl arimpoKCHMaLusl.

5) OcHOBHbBIE T€OMETPUYECKHUE 3a/1a4M IJI51 KPUBBIX.

6) Vcxonmnble AaHHBIE IJII MareMaTH4ecKOTo omMcaHusi moBepxHocTed. CorviacoBaHHE CEMEHCTB
KapKacHbIX IIpY IIOCTPOEHUU ITOBEPXHOCTH.

7) MeTtoapl MaTreMaTH4EeCKOTO OMHUCAHUS MTOBEPXHOCTEH: TTOBEPXHOCTU 2-0T0 MOPSIKA, TOBEPXHOCTH
Kynca n I'opiona, KHHEMAaTH4YeCKHE TOBEPXHOCTH.

bumer 1

MeTtoavka OIEHKM TOYHOCTH M3TOTOBIIEHUS: 00BEKTA C adpOIMHAMUYECKONU MPOQUINPOBKOHN (KPHLIO,
JIOTIACTh BHHTA), a9POIMHAMHYECKON KOMITOHOBKH CaMoJIeTa.

buner 2

CoortHomienuss ~ 000OIEHHOr0  anroputMa  npeoOpa3oBaHUs ~ MaTeMaTUYecKOW  MOJEIH,
MacuITabupoOBaHKe, BPAIllCHHE, OTPAKEHUE, IEPEHOC).

Kpurepun oneHuBanus
Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl JAWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PELIEHUM.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH X Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ 06amios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.



OtmeHka Xopoto 6 0ajIoB - BBICTABISETCS CTYACHTY, €CJIM 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 NOJTyYeHHbIC 3HAaHHs HAa MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIoOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSITHH,
HapYILECHUS JIOTHYECKON MOCIIEI0BATEIbHOCTH B U3JI0KEHHU MIPOrPAaMMHOIO Marepuaia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Zeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul JAJIbHEWIIEro OOyYeHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 0Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAOUIEeMy OIMMOKM B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IPOrPaMMHOIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMU pasziesiaMu y4eOHOH IporpaMMbl, HEOOXOUMBIMU IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO CcOJep)XaHUsl y4eOHOW MporpaMMbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISICTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoKd B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCHUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueaIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBezneHust 3k3amMeHa 00ydaroliumecss MOTYT IOJIb30BaThCsl MPOrPaMMON AMCLUIUIMHBL, a
TAKXE CIPABOYHOM JIMTEPATYPOH, BBIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIAMN.

DK3aMEeH MOKET NPOBOAUTHCS IO WTOraM TEKyIIeH YCIEeBaeMOCTH W CHAud 3aJaHuil, WIH IyTeM
OpraHM3alUK CIIEIHATIBHOTO OINPOca, NMPOBOAMMOIO B YCTHOH (opme. DK3aMeH MPOBOAUTCSA IyTeM
OpraHu3aluy CIIEHUAIEHOTO ONIPOCa, IPOBOAUMOTO B YCTHOU (opMe.



