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)

10 AMCIMILINHE: TexHHKa U METOJMKA aBTOMaTU3UPOBAHHOIO [IPOEKTUPOBAHUS

10 HANPABJICHHUIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

npo¢uib NOArOTOBKHU: ITporpammHas uHxeHepus
nepeioBasi HHKEHEepHast IIKOJIa PaJHoJIOKALUH, PaAHOHABUTAIIMH U TPOTPAMMHOM
WH)KEHEpUU
kadeapa QU3MKY monera

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsbl: () yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

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

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

[Iporpamma obcyxneHa Ha 3acefanuu kadenpsl pusuku nonera 04.06.2020



AHHOTANMA
Juctumuivaa "TexHrka ¥ METOMKa aBTOMATH3UPOBAHHOTO MPOSKTUPOBAaHUA " HAIlPaBlieHA HA 03HAKOMIICHUE
CTYJCHTOB C METOJaMH M CPEICTBAMH IPHUKJIATHON (BHIYMCIUTEIBHON) TeOMETPUH, JieKallel B OCHOBE
coBpeMeHHBIX cucrteM MammHHOW Tpaduku u CAIIP. OcHOBHOE BHUMaHHE YIEISETCS PACCMOTPEHUIO
WHXEHEPHBIX METOJOB T€OMETPUYECKOTO IMPOEKTHPOBAHUS COBMECTHO C COBPEMEHHBIM MaTeMaTH4YeCKUM
anmnaparoM MpUKIaTHON TeOMETPUU.

1. leau u 3apauu

esab AMCUUIIHHBI
- O3HAKOMJICHHE CTYJEHTOB C METOJaMHM U CPEACTBAMHU NPHUKIATHOW (BBIYUCIMTEIBHOMN) T€OMETpHUH,
JeKanied B OCHOBE COBPEMEHHBIX cucTeM MamuHHOW rpadukm u CAIIP. OcHOBHOe BHHMaHUE
VIEINSETCSl PACCMOTPEHHUIO HWHXKEHEPHBIX METOJOB I'€OMETPHUYECKOrO NMPOCKTUPOBAHHS COBMECTHO C
COBPEMEHHBIM MaTEMaTHYECKUM allapaToM IPUKIaJHOW IF€OMETPUH.

3agauu AU CHUIIHHBI

* (dopmupoBaHre 6a30BbIX 3HAHUH B 001aCTH NPUKIAIHON T€OMETPHH, BEIYUCIUTEIILHOW MaTeMaTHKH
U TEOMETPUYECKOr0 MOJEIMPOBAHUS TEXHUYECKHX OOBEKTOB, a TAaK)Ke MPUHIMIIOB aBTOMATH3alUU
MPOEKTUPOBAHUSA, CTPYKTYPhI U HAyYHO-METOINYECKIX OCHOB coBpeMeHHBIX CAIIP;

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

* oO0yueHue pazpabOTKe YHCICHHBIX METOAOB MPHUKJIAJHON T'€OMETPUU TNPU PELICHUH MPAKTHUYECKUX
MHKCHEPHBIX 3a/1a4 ¥ TIOCTPOCHUH F€OMETPUIECKUX Mojieiel B MH(OPMAIIMOHHBIX CUCTEMAX;

. (dopMupOBaHHE HABBIKOB  MCHOJNB30BAHUS  METOAOB  IPHUKIATHON
MHOTOANCUUIUIMHAPHBIX UCCIEOBAHUSAX TP MPOEKTUPOBAHUY JIETATEILHON TEXHHUKH.

reoMeTpuu 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© CIOCOOEH  HMCHOJB30Barh B

OIIK-1 Bnaneet cuctemoli pyHIaMEHTAIBHBIX |MPO(ECCUOHATBHON  JEATENPHOCTH  (PyHJAaMEHTAIIbHBIC

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

Hay4HbIC 3HAHUS M HOBbIC HAyYHbIC MPUHLUIBI U METOIbI
UccIeJ0BaHUN B 001acT MH(OPMATUKU U BBIYUCIUTEIBHOM
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 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
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 NpUHOMIIBI TOCTPOCHUS HAYYHOU paboTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
crocoObl apryMEHTalWu; BajeeT HaBBIKAMH IOJATOTOBKH
Hay4YHbIX  0030poB,  mybOnukanui,  pedepatoB 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 U POJIb TEOMETPUYECKOT0 MOJICIMPOBAHKS B 3a/1a4aX POCKTHPOBAHUS JIETATEILHOW TEXHUKH,
JAPYTHX TEXHHYECKUX OOBEKTOB;
- COBpPEMEHHbIE MNPOOJIEMBI T'€OMETPUYECKOrO0 O0ECHEeYeHHsT Hay4HBIX HCCIICIOBAHH,
MPOEKTUPOBAHUS M IPOHU3BOJICTBA TEXHUIECKUX OOBEKTOB;
- METOABI U CPEJICTBA TEOMETPHUYECKOTO MOICIMPOBAHUS ISl HAYKH U IIPOU3BOJICTBA, BO3MOXXHOCTH H
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;
- TOCTaHOBKY MNpoOJieM B3aMMOJCWCTBHS PA3IUYHBIX JHCUUILIMH aBUAIMOHHOW HAayKd B 3a/adax
UCCIIEI0OBaHMs M IPOSKTUPOBAHHS aBUAILIMOHHOM TEXHUKWY;
- B3aMMOCBSI3H U (PyHJAMEHTAJIBHOE SAMHCTBO ABUAIIMOHHBIX TUCIUTUINH.

YMETh:

- WCIIONIb30BaTh Ha INPAKTHKE TEOPETUYECKNE KOMIIOHEHTHI HAyKW: IIOHATHS, CYXICHUS,
YMO3aKJIFOUEHUs], 3aKOHBI;

- TPEACTaBUTh COBOKYITHOCTh METOJIOB U CPEACTB MpuKIaaHoi reometpuu u CAIIP;

- HCIONB30BaTh COBpEMEHHBIE METOABI pHKIaaHoM reomerpun u CAIIP;

- BBIOCNATH IVIaBHBIC (DAKTOPBHI MPU T'€OMETPHUUECKOM MOJEIUPOBAHUM TEXHHUUYECKHX OOBEKTOB U
(bU3MUECKUX SBICHUM, a TAKKe NOCTPOCHUU MH(DOPMALMOHHBIX MOJIENICH 10 MHOTOMEPHBIM MaCCHBaM
JAHHBIX.

BIIAJICTh!
- TpOBelIEeHHEM KaueCTBEHHOI'O aHaJM3a Pe3yJIbTaTOB MOCTPOCHUS TEOMETPUIECKIX MOAETICH 1 myTeH,
B Cllyyae HEOOXOAMMOCTH, X IIeJICHANPaBICHHON yITyuIIalomiel Moau(pUKaIiy;
- uHpopMauyen o TpeOOBAHUAX, MPEIBIBISIEMBIX K T€OMETPHUECKUM MOJENISIM CO CTOPOHBI
Pa3IMYHBIX MCIOIb3YIOINX TUCIUIUIMH: B HAYYHBIX pacdyeTax, IPOCKTUPOBAHUH M KOHCTPYHPOBAHMUH,
MAaIIMHHOU TpaduKe, IPOU3BOICTBE C HUCIONB30BaHuEM obopynosanus ¢ UITY;
- HaBBIKAMM CaMOCTOSITEIbHOW pPa0OTHl HAa COBPEMEHHOM KOMIIBIOTEPHOM OOOpPYIOBaHUHM 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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 l'eomerpust u ee HH)XCHEPHBIC 3 )
MPUJIOKEHUS B HAyKe U IPOM3BOJCTBE.
) Metonbl  KOHCTPYHPOBAaHHMS  KPUBBIX. 3 )
WHTEproNsSIMOHHBIE TIOTMHOMBI.
OcCHOBHBIE T€OMETPUYECKUE 3aJaydl IJis
3 KpuBbIx. Pacuer muddepeHInaNbHBIX 3 2
XapaKTePUCTUK.
AHanu3 mIAaAKOCTH KpHBBIX.  MeToabl
4 CIVIa)KUBaHMA. Ananus TIAJIKOCTH 3 3
KpHBO.
MeToabl MaTeMaTH4ecKoro  OMHCAHHS
5 noBepxHocTeil. [loBepxnoctn Kynca u 3 3
T'opnona. [TapameTpruueckuii
OMKYOMYECKHUH CIIIaiiH.
6 CrnaxuBarorias anmpoKCHUMAIIHsl. 2 3




OcCHOBHBIE T€OMETPUYECKUE 3aJaudl Jis
7 MOBEPXHOCTEH. Pacuer > 3
TUQQPepeHIanbHbIX U METPUYECKHX
XapaKTEPUCTHK.
Maremarudeckue ACTICKTBI
8 MPOrpaMMHPOBAHUS 00paboTku 2 3
MMOBEPXHOCTEHN Ha cTaHkax ¢ UITY.
I'eomerpuueckoe obecrieueHne
9 QIIUTUBHBIX TexHOJNIOTHH. Ilo-cioiHoe 3 3
JieJIeHUe  I'eOMETPUUYECKOM  MOJIeNu
00BbeKTa.
OcHOBBI HM3MEPEHUs CIIO’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 ¥ ee MHKCHEPHBIC MPWIOKEHUs] B HAyKe W MPOM3BOICTBE. 3a/Jaud M MPEAMET Kypca.
Crioco0sl ipezicTaBiIeHUst TeoMeTprueckux 00bexToB B CATIP.

2. MeTto/ibl KOHCTPYHPOBAHUS KPUBBIX. IHTEPIOISILIMOHHBIE TOJIMHOMBI.

MeTtozasl KOHCTpyHpOBaHUs KpUBBIX. HTeprionauronHbie nmonnHoMsl Jlarpamxka, Hetorona, 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 TEOMETpPHYECKUE 3anaud JUIsl KpuBBIX. Pacder nud¢epeHIualbHBIX XapaKTEePUCTHK.
JluHaMHUYecKHe XapaKTepUCTHUKH KPHUBBIX. ODKBHIMCTaHTA. [lepecedyenus kpusbix. Orubaromas K
ceMeicTBY KpuBBIX. PaccrosiHue oT Touku 10 KpuBoi. PaccrosiHne mexay kpuBbiMH. ComnpsiKeHne
KpUBBIX.

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

AHanu3 MIAAKOCTH KPUBBIX. MeTonasl CriiaXuBaHUs. AHaIU3 DIAAKOCTH KpPUBOW, 3aJaHHOU
TabnuyHo. CraKuBarollas ammpoKCHMalMs HapaMeTpUdecKux ciutaiiHoB. OTpaboTka KpHBOH B
MHTEPAKTUBHOM PEXHME.

5. Meronbl maremaruueckoro onucanus mnoBepxHocTed. IloBepxHoctu Kynca u Topaona.
[Napamerpuueckuiit OMKyOUYeCKHA CIUTaiiH.

Metoasl MaTemarudeckoro omnucaHusi mnoBepxHocTeil. IloBepxnoctu Kynca u Toppona.
[Napamerpuyeckuii OuxyOmueckuii crutaiiH. CoctaBHble moBepxHocTH @eprioccona u besbe.
B-crumaiinoBass 1 NURBS - noBepxnoctu. OTpaboTka M COMTacOBaHUE KapKAaCHBIX KPUBBIX JIJIS
MTOCTPOEHHUA MTOBEPXHOCTH. YCIIOBUS CONPSKEHUS OBEPXHOCTEN




6. CriaxuBaromnias anmpoKCUMaIus.

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

7. OcHOBHbIE TEOMETPHUYECKHE 3adaud JUIsi MoBepxHocTed. Pacuer nuddepeHIuaNbHBIX U
METPUYECKUX XAPAKTEPUCTHUK.

OcHOBHBIE TeOMETpHYECKHE 3aJaud A noBepxHocTed. Pacuer muddepeHnmanbHbx u
METPUYECKUX XapaKTepUCTHK. llepecedeHre MOBEPXHOCTH C pa3IMYHBIMH T'€OMETPHUYECKHUMHU
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 TpaekTopuu o00paboTku. [locTpoeHHME KBa3WAKBUAMCTAHTHOH IMOBEPXHOCTH
MEepPEeMEIICHUSI TEOMETPUYECKOr0 LIEHTpa HMHCTpyMeHTa. Tpaekropusi 00pabOTKM B YCIOBHSIX
orpannuennit. CiocoObl obecrnieueHus 6e31ePeKTHO 00paboTKH COCTaBHBIX TOBEPXHOCTEH.

9. 'eomeTpuueckoe obecredeHrne alZIATUBHBIX TexHoorui. [lo-cioiiHoe jeneHne reoMeTpudecKoi
MOJZENN 00BEKTA.

leomerpuueckoe obecrieueHre aIUTHBHBIX TexHoioruid. [lo-croiiHoe neneHne reoMeTpryYecKon
Mozenn oObeKTa [UIsl 3aJaHHOrO HampabieHds. POpMHpPOBaHUE TPAEKTOPHH CKAHWPOBAHUS
BBIJICJICHHOTO CJIOSI (IITPUXOBKA, CIIMPaIb, C KOHTYpHOU 00BOJIKOH, 110 Ma0I0HY).

10. OcHOBBI W3MEpEHHs CIOXKHBIX COCTaBHBIX TIOBEPXHOCTEH Ha MPOTrPaMMHPYEMbIX
W3MEPUTENbHBIX MAIINHAX.

OCHOBBI HM3MEpEHHMsS  CJIOKHBIX  COCTaBHBIX  IIOBEpXHOCTEHl  HAa  NPOrpaMMHUPYEMbIX
M3MEpUTENbHBIX MamuHax. CoOBMEIIeHHE pe3yJabTaroB 3aMepa C MaTeMaTHYeCKOH MOIEIBIO
nusMepsiemoro m3nenus. Onmobka 6a3upoBanus. OnieHKa 00beMa H3MEPEHUH IS BBISIBIICHUS OITUOKH
OazupoBaHus. PazjeneHue NOrpemIHOCTEH HM3TOTOBICHHON MOBEPXHOCTH C a’dpOAWHAMUYECKOU
npodUIMpPOBKO. MeTofrKa W3MEPEHUs] TMOBEPXHOCTEH € a’dpoAMHAMHUYECKOW TPOPUINPOBKON
(KpBLJIO, JIOMACTh BUHTA, JIONATKA BEHTHISITOPA WM Ta30TypOMHHOTO JBHTATEIIs).

11. TIlpeoOpa3oBaHne TE€OMETPUYECKUX ONHMCAaHWU (MacluTaOWpOBAaHMS, CHABHI, BpPAILCHHUS,
OTpaXeHHUsI, IEPEHOC).

ITpeoGpa3zoBanue reoMeTpUYECKUX OMHMCAaHMH (MacIITaOMpOBaHUS, CIOBUI, BPAICHUS, OTPAKEHHS,
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  METONOJIOTMEN, OCHOBAaHHOM HA IIPAaKTUYECKUX IMpHEMax T[EOMETPUUYECKOrO
MPOEKTUPOBAHMSA;, MAaTEMarHYeCKUM ONHCAHHEM TI'E€OMETPUYECKUX OOBEKTOB, HCIOIb30BAHUEM
CTPOSILErocsl ONUCAHMS ISl PELICHUS NMPHUKIAJHBIX 3a7a4 B OOeclieueHHEe HAay4HBIX HCCIIEIOBAaHUM,
MPOEKTUPOBAHMSA JICTATEIbHBIX amaparoB M APYTUX TEXHUYECKUX OOBEKTOB, MPOM3BOACTBEHHBIX
TEXHOJIOTUH ¢ mpuMeHeHneM obopynoBanus ¢ UITY.

B pesynbraTe 0CBOCHMS AUCHMIIIIMHBI CTYAEHT AOJKEH OPHEHTHPOBATHCSA B METOAAX TEOMETPHUIECKOTO
MPOEKTUPOBAHMS, BHAAX MaT€MaTHYEeCKOTO OINHCAaHHUA TeOMETPHUECKHX MOIeiell s pa3IuyHBIX
MPAKTUYECKUX MPUIOKEHUH, BO3MOXKHOCTAX W OrPaHHYCHHUSX MAaTEMaTHYeCKUX OIMCAHHM,
peamm3oBanHsix B CAIIP u makerax TpUKIATHBIX MPOrpaMM, a TaKXKe COIJIACOBAHHUH
COOTBETCTBYIOIMX OMHCAHUI ¢ OCHOBHBIMH JUCLUIUIMHAMH aBUALMOHHOM HAayKH JUIsl PEICHUs 3a1a4y
MHOTOJIMCITUTUIMHAPHOTO MPOEKTUPOBAHUS aBHAIIIOHHON TEXHUKU.

VYenemHoe ocBoeHHe Kypca TpeOyeT MOCTpoeHHs Y4eOHOro mpolecca YacTUYHO B BUAE JUANIOra
MEXK]y IperojiaBareieM 1 cryaeHTaMu. OTBEThl Ha BOIPOCHI U COBMECTHOE O0CYKICHHE CIIOKHBIX TEM
MOMOTAET YCBOCHHUIO Marepuasa 1 MOAXO0A0B K MPEOJOICHUIO PacCMaTpruBaeMbIX IpoOiIeM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: IIporpammuas nHXEeHEpHs

nepeaoBasi HHKeHepHast LIKOJIa PaJUOIOKALH, PAJUOHABUTALIMN U TPOrPAMMHON
UH)XEHEpUU

kadenpa QU3NKH moseTa
Kypc: 1
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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 3HaeT W CcHocoOEH  WCIIONB30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
HAy4HbIC 3HAHWS M HOBBbIC HAayYHBbIC MPUHIUIBI U METOIbI
WCCIeIoBaHui B 00acTi MH(OOPMATUKY U BEIYUCITUTEIILHON
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 NmeeT npeacTaBieHre O 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 MPUHIMITBI MOCTPOCHUS HAyYHOW paboTHI,
Merogsl cOopa W aHanmM3a TOJNYYSHHOTO MaTepHala,
CIOCOOBI apryMEHTAllMu; BIAJEET HAaBBIKAMU MOATOTOBKH
Hay4yHbIX  0030poB,  myOnukauui,  pedepatoB u
oubnuorpaduil MO TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMHCKOM SI3BIKE

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA

B pPE3YIbTATC HU3YUCHUSA AUCHUIIIIMHBI «Texunka u MCTOWKAa ABTOMATHU3UPOBAHHOI'O0 IMPOCKTHUPOBAHUSA »

00yJaromuiics JOKeH:

3HATb:

- MCECTO U POJIb TCOMETPUICCKOTO MOACIIMPOBAHHNA B 3a/ladax IMPOCKTUPOBAHUS JIETaTeIbHOU TCXHUKHU,

IPYTHX TEXHHYECKUX OOBEKTOB;
- COBpEMEHHBIE  MPOOIEMBI

reoOMCTPUICCKOTO

obecrieueHusl HAyYHBIX  HWCCIICAOBAHMUIA,

MPOCKTUPOBAHUA U MTPOU3BOACTBA TCXHUUCCKUX O6LCKTOB;
- MCTOIbI U CPEACTBA TCOMETPHUICCKOIO MOACIINPOBAHUSA JII HAYKU U IPOU3BOACTBA, BOSMOXHOCTHU U
OrpaHn4cHUd IIpoOrpaMMHOro obecreueHus HpI/IKJIa,E[HOﬁ TeoOMCTpHUU pCAJIU30BAHHOTO B CAHP,

- CIIOCOOBI

TEOMETPUYECKOT0 MPOEKTUPOBAHUS IPUMEHHUTENIBHO K pa3paboTke OOBEKTOB

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

- MNOCTAaHOBKY np06neM BSaHMOL[efICTBHH Pa3INYHBIX AUCHUILINH aBHaHHOHHOfI HAayKU B 3aJadax
HCCJICAOBAHUA U TPOCKTUPOBAHUA aBHaHI/IOHHOﬁ TCXHUKU,

- B3aMMOCBA3U U (bYHILaMCHTaIIBHOC CAWHCTBO aBHAIIMOHHBIX JUCIUIIINH.

yMeTh:

- HUCINOJIb30BATh HA IPAKTHKEC TCOPCTUUYCCKUC KOMIIOHCHTBI

YMO3aKITFOUCHUS, 3aKOHBI;

HayKu: TIOHATHUA, CYKIACHUS,

- TPEACTaBUTh COBOKYITHOCTh METOJIOB U CPEACTB MpuKIaaHoi reometpuu u CAIIP;

- HCIONB30BaTh COBpEMEHHBIE METOABI pHKIaaHo reomerpun u CAIIP;

- BBIOCNATH IVIaBHBIC (DAKTOPBI MPU T'€OMETPHUUECKOM MOJEIUPOBAHUM TEXHHUUYECKHX OOBEKTOB U
(bU3MUECKUX SBICHUM, a TAKKe NOCTPOCHUU MH(DOPMALIMOHHBIX MOJIEJIeH 10 MHOTOMEPHBIM MaCCHBaM

JaHHBIX.

BJIAA€Th:

- TpOBelIEeHHEM KaueCTBEHHOI'O aHaJM3a Pe3yJIbTaTOB MOCTPOCHUS TEOMETPUIECKIX MOAETIECH 1 myTeH,
B Cllyyae HEOOXOAMMOCTH, UX IIeJICHANPaBICHHON yITyuIlIaromiel Moau(pUKaIim;

- nHpopMauyen o TpeOOBAHUAX, MPEIBIBISIEMBIX K T€OMETPHUECKUM MOJENISIM CO CTOPOHBI
Pa3IMYHBIX MCIOIB3YIOINX TUCUUIUIMH: B HAYYHBIX pacdyeTax, IPOCKTUPOBAHUH M KOHCTPYHPOBaHMUH,
MAaIIMHHOU TpaduKe, IPOU3BOICTBE C HCIONB30BaHueM obopynosanus ¢ UITY;

- HaBBIKAMHM CaMOCTOSITEIbHONW pPa0OTHl HAa COBPEMEHHOM KOMIIBIOTEPHOM OOOpPYIOBaHUHM B

xomruiekcHbIX CAITIP.

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




1) Ilapamerpuueckue omMcaHMsI COCTABHBIX MOBEpXHOCTEW: moBepxHOcTH be3be n B-crmaiiHoBBIE
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) Ilouck TOYKH KacaHUsl IPOU3BOJIBHOM MOBEPXHOCTH cepoid, TopoM (Iipu OpocaHUM W3 3aJaHHON
TOYKH IPOCTPAHCTBA B OIIPENICIIEHHOM PaKypce);

8) IlpoexkTupoBaHue KPUBOH Ha MOBEPXHOCTH, IPOCKTUPOBAHUE TPACKTOPUH JBIKEHUS Cepbl, TOpa
Ha MOBEPXHOCTH (110 TOYKaM KacaHusi).

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

19) CoBMmelieHrE ¢ MaTeEMaTUYECKON MOJIENIbI0 MACCUBOB TOYEK: MCXOAHOTIO 3aJaHus JUIsl IOCTPOEHUS
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) Ilapamerpuueckue crutaiiabl. CBoiicTBa. [loBbIlIeHHE HATISIHOCTH MAaT€MaTHUYECKOTO OIMUCAHUS
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) UVcxonHele DaHHBIE IS MaTeMaTHYECKOTO OIMUCAaHMs IMOBepxHOCTei. CornacoBaHuEe CEMEWCTB
KapKacHbIX IIpY IIOCTPOEHUU ITOBEPXHOCTH.

7) Metoasl MaTeMaTUYECKOTO OMHCAHMS MOBEPXHOCTEN: MOBEPXHOCTH 2-0T0 MOPSAKA, 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

CootHomieHust  00OOIIEHHOTO  anropuTMa  TNpeoOpa3oBaHUS  MaTeMaTHYEeCKOW  MOJENu,
MacuITabupoOBaHKe, BPAIllCHHE, OTPAKEHUE, IEPEHOC).

Kpurepun oneHuBanus
Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHWSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHATHIX PELIEHUM.
Onenka omM4YHO 9 Oa/uioB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoio 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.



OueHka Xopoto 6 0ajioB - BBICTABISETCS CTYIACHTY, €CII OH TBEPIO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaraeT ero, yMeeT MPUMEHSTD MOJTyUYCHHBIC 3HAHUS Ha MPAKTHKE, HO JIOMYCKAeT B OTBETE
WM B PEIICHUH 3a]1a4 HEKOTOPBIE HETOYHOCTH.

OueHka xopo1o 5 6ajuIoB - BBICTABISACTCS CTY/ACHTY, €CIIH OH B OCHOBHOM 3HAaeT MaTepuall, paMOTHO
W TI0 CYIIECTBY M3JIaraeT €ro, yMeeT IMPUMEHSTH IOJyYCHHBIC 3HAHMS Ha MPAKTUKE, HO JIOMyCKaeT B
OTBETE WJIY B PEILICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOJTHYECTBO HETOYHOCTEH.

OueHka yIOBICTBOPHTENbHO 4 Oamiga - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPaBHJIbHBIC (OPMYIMPOBKH 0a30BBIX MOHITHH,
HapYILCHUS JIOTUUECKON MOCIIECA0BATEIBHOCTH B U3JIOKEHHH NIPOrPaMMHOI0O MaTepHala, HO IPU ITOM
OH OCBOWJI OCHOBHBIE Pa3JIeibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul NalbHEHWIIero oOy4eHHs, U
MOXXET IIPUMEHSATH [OJIyYCHHBIC 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBICTBOPHTENBHO 3 Oajula - BBICTAaBISIETCS CTYICHTY, MOKa3aBLIEeMY (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIYCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX O0a30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTeIbHOCTH B M3JIOKCHHUM NPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JeliaMi yu4eOHOU MpOrpaMMbl, HEOOXOMUMBIMHE JUTS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJy4YCHHbIC 3HaHHS IAKE B CTAaHIAPTHON CUTYaIHH.

OneHKa HEYIOBIETBOPUTEIBHO 2 0ajuia - BHICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbIIECH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaxX OCHOBHBIX PUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ajml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omnOKy B (GOpMYITUPOBKAX
0a30BBIX TOHATHH TUCHUIUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeaeHust sx3ameHa 0OydaromMecs MOTYT IOJIb30BaThCsl MPOTPaMMOl JUCLUILIUHBI, a
TAKXE CIPABOYHOM JIMTEPATYPOH, BBIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIAMN.

OK3aMEeH MOXET NPOBOAMTHCS IO UTOraM TEKyLIeH yCIeBaeMOCTH M CIayd 3aJaHuil, WIH MyTeM
OpraHM3alUK CIIEIHMAIBHOTO ONpOCa, NMPOBOAMMOIO B YCTHOH (opme. DK3aMEH HPOBOIUTCS ITyTEM
OpraHu3aluy CIIEHUAIEHOTO ONIPOCa, IPOBOAUMOTO B YCTHOU (opMe.



