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[Iporpamma nucrumuinsbsl «TpexMepHoe KOMIIBIOTEPHOE POEKTHPOBAHHE
TPAHCHOPTHBIX cpPecTB» 10 HanpaBieHuio moArotoBku 54.03.01 «Au3aiin» yTBepkIeHa Ha
3acenanuu kadenpsl duzaiin «27» saaps 2020 r., npotokon Nel0

3aBenyronuit kadgeapoun /A.E. Copokun/




1. Ileau ocBOeHUS AUCHUILINHDI.

K 0CHOBHBIM ©eJSIM OCBOEHHs IUCHUIUIMHBI «TpexmepHOE KOMIIBIOTEPHOE
IIPOEKTUPOBAHKUE TPAHCIIOPTHBIX CPENICTBY» CIEAYET OTHECTU:

— YKpEIUIEHUE NPAKTUYECKUX HABBIKOB IIOCTPOCHUS TEOPETUYECKOU ITIOBEPXHOCTH
TPAHCIIOPTHOI'O CPEICTBA;

— pa3BUTHE 0OBEMHOI'O MBIIIJIEHUS, METOJIOB aHAJIM3a (POPMBI U MPUMEHEHHUS SITUX
3HAHUU Ha IIPAKTUKE;

— pa3BUTUE HABBIKOB aHaiu3a (opmMooOpa3zoBaHUs U XapakTepa KOHKPETHOIO
00BEKTa U BBISBJICHUS OOIIMX AIEMEHTOB CTUJIS;

— oOyueHue CTyJEHTOB paboTe B CHELHMAIM3UPOBAHHOM IPOrPaMMHOM
o0ecreyeHuu ¢ MOCIEAYIOIUM €r0 HCIOJIb30BaHUEM NPU BBINOJHEHUU KYpPCOBBIX U
BBIMYCKHOM KBaJIM(PUKAIUOHHON pabOT M NPUMEHEHHsS TMOJYYEHHBIX 3HAHUN B
IIPAKTUYECKON AU3aNHEPCKOMN ESITEIBbHOCTH.

K ocHOBHBIM 3aayaM OCBOEHHUS IUCHUIUIMHBI «TpeXMepHOE KOMIIBIOTEPHOE
IPOCKTUPOBAHUE TPAHCTIOPTHBIX CPEJICTBY» CIECAYET OTHECTH:

— COBEPIICHCTBOBAHUEC HABBIKOB T'PAMOTHOTO MPOYTEHUS (DOPMBI W TPOMOPIIUIA
00BEKTa C IByXMEPHOT'0 ICKM3a, C MOCIeAYIONIeH nepeadeil miacTuku GopMbl 1 o0bema
B TPEXMEPHOU MOJIENH;

— oOydeHHEe BBISABICHUIO OCHOBHBIX IUIACTUYECKUX HIIEMEHTOB, (POPMHUPYIOMIHNX
o0pa3 TpaHCIOPTHOTO CPEICTBA WIIK JTF0OOTO APYroro 00beKTa;

— oOydeHue BBISBICHHIO 00ImIero moaxoia K (opmMooOpa3oBaHUIO B JIMHEHKE
00BEKTOB U MPUMEHEHUIO MOTYyYEeHHON MH(GOPMAIMK TpU pa3padO0TKe CTHUJIS;

— 00ydyeHHE CHCTEMHOMY TMOAXOAY NpH aHaimu3e (QOpMbI U TOCIEAYIONIEM
MIOCTPOCHUH TEOPETUUECKON MOBEPXHOCTH TPAHCIIOPTHOT'O CPECTBA;

— OCBOEHHE METOJIOB KOHTPOJISI KayecTBa MOJYYHBIICHCS MOBEPXHOCTH, TIepeaaya
marepuaioB B apyrue CAD cucrtemsr;

— OCBOCHHME METOJIOB IeVerse engineering;

2. Mecto qucuunjnnsl B cTpykrype OOII marucTpartypsbl.

HMucuumrHa «TpexMepHOe KOMIIBIOTEPHOE MPOEKTHUPOBAHUE TPAHCIIOPTHBIX
CPEIICTB» OTHOCHUTCSA K YHCITY MPO(PECCHOHANBHBIX YYEOHBIX AUCIUIUIMH BapHATHUBHOM
gactu 0azoBoro mwmkna (b.1.1.2.3) ocHoBHO# 00pa3oBaTenbHON MPOTPAMMBI
MarucTpaTyphbl.

«TpexMepHoe KOMIBIOTEPHOE MPOCKTUPOBAHWE TPAHCHOPTHBIX  CPEACTBY
B3aMMOCBSI3aHA JIOTUYECKH M  COJIEPKATEIbHO-METOAUYECKH CO  CIEAYIOUUMHU
nucuurinHaMu ¥ npaktukamu OOIT:

B sapuamuenou vacmu 6azoeoco yuxna (b.1.1.2):
— IlpoexkTrpoBaHnEe TPAHCTIOPTHBIX CPE/ICTB;
— BupryanbsHasg u JonosHeHHas peaabHOCTh. Buaeo;



— Busyanusanus 1 noxada npoexra;
— IIpoekTHOE MaKkeTUPOBAHUE;

B oucyunnunax no ewibopy 6azosoco yuxna (b.1.1./{B):
— PernmaMeHTHpYIOIIHE HOPMBI,
— [IpoexTupoBaHue pabovyero NpoCcTpaHCTBa aBTOMOOWIIS;
— IlpoexTHpoBaHNEe UHTEPHEPA TPAHCIIOPTHBIX CPEICTB

3. IlepeyeHb MJIAHNPYEMBIX Pe3yJIbTATOB 00y4eHHs M0 JUCUMILINHE
(Moay110), COOTHECEHHBIE € INIAHUPYEMbIMH Pe3y1bTATAMHU OCBOCHUA
o0pa3oBaTe/IbHOM NPOrPaMMBI.

B pe3ynbTrate ocBOEHUS IUCHUILIMHBL (MOAYJsS) y oOydatouiuxcs GopMHUpPYIOTCS
CIeIyIOIIMe KOMIETEHUUNU W JOJIKHBI OBbITh JOCTUTHYTBHI CIEIYIOUIUE PE3yJbTaThl
oOy4deHHsl Kak 3Tan (GOpMUPOBAHUSI COOTBETCTBYIOUIUX KOMIETEHITUN:

B pe3yabTaTte ocBOeHUs

o0pa3oBaTesibHOI
Kon HpOrpaMMEI IlepeyeHb MIaHUPYEMBbIX Pe3y/JbTATOB

KOMMeETEeHI[HN ., 00yuYeHHUs MO TUCUHUTIINHE

o0yuyarmuiicsi 10J1KeH
o0JsaxaTh
OIlK-2 CrniocoOHOCTBIO 3HATH:

TIPUMEHSTh * [IpuHUMIBI NOCTPOCHUS TOBEPXHOCTEM;
COBPEMEHHBIE METO/IbI * [Ipunnuns! ananuza
HCCe0BaHUs, bopmMooOpazoBaHUSIL.
OIICHUBATb U yMeTh:
MIPE/ICTaBIATh * AHanM3UpoOBaTh CTUIIb, (hOPMY,
pe3yNbTaThl KOMITO3UIIUIO, XapaKTep
BBITIOJTHEHHOM pabOTHI. aBTOMOOMIISI/00BEKTA;

* BBISIBIATE OCHOBHBIE 3JIEMEHTHI/00BEMBI,
a TaK)Ke HeJIOCTATKU B
dbopmMooOpa3oBaHuy;

* BusyanbHO rpaMOTHO MIPEICTABIATh
TIOJTyYCHHBIH MaTepUaL;

* BecTu npe3eHTanuo MaTepruaioB
aHam3a.

BJIAJIETh:

* MeTroauKOH MOCTPOCHUS U Pa3padOTKU
MIOBEPXHOCTH aBTOMOOWIIS;

* CnocobamMu aHanM3a CTUJIS U
dbopmooOpa3oBaHus 0OBEKTA.




T1K-19 Cr1ocoOHOCTBIO 3HATH:

pa3pabaTeIBaTh * TpeOoBaHuUs K KaUECTBY TPEXMEPHOU
¢busnyeckue u MOJIENHU U TpeOOBaHUS AJIs IEpeadn
MaTeMaTH4ecKue (B TOM MOJIETIY Ha MTPOU3BOJICTBO UJIU HA

4KCJIe KOMIIBIOTEPHBIE) IPOTOTUIIMPOBAHMUE;

MOJIETIU SIBJIEHUH U * CnocoObl aHaIHM3a U KOHTPOJISI KaueCcTBa
00BEKTOB, OTHOCSIIUXCS IOCTPOEHHBIX KPUBBIX U IIOBEPXHOCTEM.
K TIPOQIITIO yMeTh:

JEATENBHOCTH. * KoppekTHo opraHu30BbIBaTh U BECTH

IPOLIECC MOJEINPOBAHMSI aBTOMOOWIIS;

e Jlomp30BaThcs MMPOBCACHHBIM aHAJIM30M
dbopmoobOpazoBanus, paboTaTh C
KOHKPETHBIM CTHIIEM;

» KoppekTHO nepenaBaTh BHITOJIHEHHYIO
TPEXMEPHYIO MOJENb Ha JAIbHEUIIYIO
J0pabOTKy KOHCTPYKTOPY WJIH B IpyrUe
ImporpamMmsal JJ1 BBITIOJTHCHU A ‘-ICpTC)KCfI
U 11p. MI3MeHATh HACTPOMKHA TOYHOCTH
MOCTPOCHUS JIJISl Pa3HBIX 0OBEKTOB.

BJIAJeTh:

* MeTtonukoii aHaln3a, MOCTPOCHUS U
pa3paboTKU MOBEPXHOCTH aBTOMOOUIIS;

» Mertoaukoii reverse engineering.

4. CTPpyKTYpAa U cofiepKaHue TUCIHUIIMHBI.
OO6mas TpyIOEMKOCTh JTUCIHUIUIMHBI COCTaBIsAeT 9 3a4eTHBIX €AWHHIL, T.e. 324
aKaJIeMUIeCKUX 4acoB (13 HUX 212 yacoB — camocTosATeNbHAs paboTa CTYJACHTOB).

Pazgenst  gucuurmmHbel  «TpexMepHOE  KOMIIBIOTEPHOE  MPOEKTUPOBAHUE
TPAHCTIOPTHBIX CPEJICTB» U3YUAIOTCA HA MIEPBOM U BTOPOM Kypcax B 1-3 cemecTpax.

IepBrlii cemecTp: n1aboparopHbie paboThl — 2 Yaca B Hepaelto (28 gacoB), popma
KOHTPOJISI — 3a4eT.

BTopoii cemecTp: nmadopaTtopHbie padboThl — 4 yaca B Henenro (56 gacos), Gpopma
KOHTPOJIST — 3a4YeT.

Tpertnii cemecTp: madoparopHbie padboThl — 2 Yaca B Hezemto (28 daco), popma
KOHTPOJIST — 9K3aMEH.

Ctpykrypa U© colepkaHue JOUCHUIUIMHBI «TpexmepHOe KOMIBbIOTEPHOE
MIPOEKTUPOBAHKUE TPAHCHOPTHBIX CPEACTB» MO CPOKaM U BUJIaM pabOThl OTPAXKEHBI B

[Tpunoxenun 1.

Conepmanne pa3acjaoB TUCHUIINHBI.



IlepBblii cemecTp

BBenenue

[Ipenmer, 3ama4n U coaepKaHue AUCHUTUIHHBL. POJIb TpeXMEpHOTO MOIETUPOBAHUS
B TPOMBIIIEHHOM JAH3aiiHe W B aBTOMOOWJIECTPOCHWH, B YacTHOCTH. Ha3HaueHwue
pazmmunabix CAD cuctem, Beioop Autodesk Alias. CTpykTypa kypca, ero MecTo u poJib B
MOJITOTOBKE MarucTpa, CBsI3b C APYTUMH JTUCIUTUIMHAMH.

AHAJIUTHKA CTWIS AaBTOMOOWJIA

OcHOBHasi wujesi, MPOMOPIMHU, DMOIUS, KaK HMX MepenaTh. AHAIWTHKA CTHJI,
Xapaxrepa bopMbl, IIPONIOPLIMH, KOMITO3ULIUU OIIPEAEICHHOU MapKu
aBTOMOOMIICH/KOHKPETHBIX O0BEKTOB. AHAIMTHKA CJIOXHOW MOBEPXHOCTH: BBISBICHUE
KITFOYEeBBIX 00bEMOB, OCHOBHBIX 3JIEMEHTOB, JETalei, MPUHIMIIOB paboThl ¢ GopMoii
MOBEPXHOCTH M XapakTepa JIMHUM, BIUSAIONIMX HAa COOTBETCTBHE AaHAJIH3UPYEMOMY
00BEKTy WIM rpynmne oO0BekToB. OTCleKMBAaHUE XapaKTEPHBIX  JJIEMEHTOB,
OOBEIMHAIOMNX OOBEKTHI B OAHY Tpynmy (3JEMEHTOB M PpEHICHHHA MPUCYIIUX
ornpejieneHHONW Mapke aBTomoOuseit). Oco0eHHOCTH B popMOOOpa3oBaHUN aBTOMOOUIIS
(YckopeHHsi  KpUBBIX/TIOBEPXHOCTEW,  ONTHYECKHA  OOMaH),  HampsOKEHHOCTH
noBepxHocTei. [loMCK HOBBIX TUIACTHYECKHX PEIICHUH, pa3BUTHE TEXHOJIOTHIA
MO/ICITHPOBAHHS, SBOJTFOIHS TTOIX0I0B B (hOpMO0OOpa30BaHUH TOBEPXHOCTH aBTOMOOWIISL.

IIpencraBiieHne U HCMOJH30BAHNE MATEPHAJIOB

CoznaHve Mpe3eHTaldd [0 aHAIM3y CTUJIS aHAJIM3UPYEMOIo OOBEKTa/TpyIIIbI
00BbeKTOB, (psga aBromMoOmield ongHoW Mapku). CnocoObl MNpeAcTaBICHUS U
UCMOJIb30BaHUs MH(OPMALUY, TOJIYyYEeHHOW B pe3ynbrare aHanuza. Co3gaHue HOBOIO
00BEKTa C MPUMEHEHUEM AHAJIUTHUKH.

Tperuit cemecTp

AHanautuka ¢popmoodpazoBaHns 00beKTA

AHanyu3  KOMIIO3WIIMH, Mpomopuui, GOopMbl W JAPYTUX  JU3aAWHEPCKUX/
KOHCTPYKTOPCKUX peIIeHUN KOHKpPEeTHOro o0ObekTa. [IpoBenenue ananmza mnoueMy
NPUMEHEHBl JaHHbIE pelieHus. BbIsBIeHWE KOMIMO3UIIMOHHBIX, CTHJIIMCTUYECKUX U
HEJ0CTATKOB KayeCTBa MOCTPOCHUS MOBEPXHOCTH OOBEKTOB M BO3MOXKHBIX MPUYUH HUX
nosiByieHusl. [IoMcK BO3MOKHBIX PELICHUI MO MCIPABICHUIO BBISIBICHHBIX HEJIOYETOB.
Coznmanue mpe3eHTanuu C aHaauTHKOW Qopmbel. Co3maHne HOBOTO OOBEKTa.
OcoOeHHOCTH TTOCTPOCHHS 0OBEKTOB MPOMBIIIICHHOTO ¥ aBTOMOOMILHOTO JU3aiiHa.

AHAJIMTHKA reOMeTPUH

Jlokaropsr curve curvature, surface continuity. AnanuTrka KadecTBa MOBEPXHOCTH
[0 HANpPsHKEHHOCTU CEYEHUN W M30IMapaMEeTPUYECKUX KPUBBIX (MHCTPYMEHTHI CrOSS-
section curvature, isoparms curvature, kKak HaCTpOUTh, KaK CYMTHIBATH HHPOPMAITHIO).

BusyanbHas aHanuTHKa KauecTBa MOBEPXHOCTU: JTUArHOCTUYECKHUE IICHAEpPHI, YTO
OHH TIOKa3bIBAIOT. «3e0pa» MW CTyNAWHBIE OTPAKEHHUS, KaK CYUTHIBATH MH(OPMAIUIO.
[Ipumepbl OoTpakeHUIl HAa TPOCTHIX MOBEPXHOCTSAX W MEPEeXoJax MEXAy HUMH, Kak
MOTPaHUYHbIEC YCIIOBHS COMNPSIKEHUS] U KPHUBBIE BIUSIOT Ha Gopmy noBepxHocTH. Kak
ONPEeNIeNUTh MPABWILHOCTH OJIHKA.

YeT1BEpTHIN CEMeECTP



Reverse engineering

[Ipomiecc oOpaTHBIM OOBIYHOMY MPOEKTHUPOBAHUIO (IMIOCTPOCHUE MOJEIU MO
uMeromeMycst uznenuio). Haznauenne u ciydan npumeHeHus. Dopmarbl JaHHBIX,
CHoCOOBl MOJYYEHHS] BBOAHBIX JIaHHBIX (CKAHMPOBAHHWE MOBEPXHOCTH TOTOBOTO
u3zienus). AJITOpUTMBI IOCTPOCHUS TEOPETUUECKON MOBEPXHOCTH.

Pa0oTa ¢ BXOAAIIMMH U UCXOAALIMMH JAHHBIMU.

OoOmenpuHaTbie ¢GopMaThl MONy4YeHHs/TIepeaaun JaHHbIX. Ilepemada (export)
unpopmarun B gapyrue cucreMbl (CAD, mporpaMMmbl i BH3yaJH3alldu),
cIIMBKa/paciiiBka moBepxHoctu (Stitch surface, unstitch shell), momyuenue TBepaoro
TeNa, ONepaluu ¢ TBEpAbIMU TesnaMmu. OTKpBIThIE 3aKpbIThie MoBepxHOCTU. [IpoBepka
mojenu check model. Paznuunsie ¢popmatel, ocobeHHOCTH U HacTpolku. OpueHTaIus
HopMmanei. [lepenaua Ha MPOTOTUIIHMPOBAHUE, MapaMEeTPbl, ONTHUMAalbHAs HACTpOMKa
TOYHOCTH JJIs1 PA3IUYHBIX HYXK]I.

PaGota ¢ mNONWMrOHANBHOM CETKOHM, OO0JIAaKOM TOYEK TMOcie CKaHUPOBaHUS,
MHCTPYMEHTBI, PacCTOSHHE/OTKIOHeHHE, mpoerupoBanue. Deviation map, ananutuka
OTKJIOHCHHMH TIOJTYYCHHOW TIOBEPXHOCTH OT ckaHa. Dynamic sections, cThIkOBKa
TEOPETUYECKON OBEPXHOCTH Ky30Ba aBTOMOOMIIS C KOHCTPYKIUEH.

5. O0pa3oBaTejibHbIe TEXHOJIOTHH.

Meronuka TpenojaBaHus  JIUCHUILIMHBI  «TpexmMepHoe KOMIBbIOTEpPHOE
NMPOEKTHPOBAHUWE TPAHCHOPTHBIX CPEACTB» MPEAyCMAaTPUBACT HCIOJb30BaHUE
CIENYIONIMX AaKTHUBHBIX W  HMHTEPAKTUBHBIX (OpPM  TMpPOBEJEHUS  TPYMIOBBIX,
UHANBUAYATbHBIX, ayJUTOPHBIX 3aHATHUH B COUETAHWU C BHEAYJTUTOPHON pabOTON C
1eNbi0 POPMHUPOBAHUS U PA3BUTHS MPO(HECCHOHATBLHBIX HABBIKOB 00yUYaOIIUXCS:

— BBITOJHEHUE JIA0OPAaTOPHBIX padoT;

— TIPEe/ICTaBIICHHE M OOCYKJEHHE TMPE3CHTAlMA MO pe3yiabTaTaM BBITIOJHEHUS
71a00paTOPHBIX PadoT;

— IpEeJICTaBIICHUE MaTepHalia ¢ MOMOIIBIO KOMIIBIOTEPHBIX CPEJICTB.

VYaenbHbIH Bec 3aHATUH, MPOBOAMMBIX B HMHTEPAKTUBHBIX (hopMax, OmpeneseH
[JIaBHOW I1eNbl0  00pa3oBaTeNbHONM MPOrpaMMbl, OCOOEHHOCTHIO KOHTHHTEHTA
oOydJammmxcs W COJIEpXKAHUEM JUCHHUIUTUHBI  «TpexMepHOe KOMIBIOTEPHOE
MIPOCKTUPOBAHKE TPAHCIIOPTHBIX CPEJICTBY» U B IIEJIOM IO JUCHHUILIMHE cocTaBiseT 60%
ayTUTOPHBIX 3aHATUNA. 3aHATHS JEKIMOHHOTO THNa coctaBiaioT 0% ot oObema
ayIUTOPHBIX 3aHITUU.

6. OueHo4HbIe CPeACTBA VISl TEKYIET0 KOHTPOJISl YCIIeBAeMOCTH,
NMPOMEKYTOYHOI ATTeCTALMHU M0 UTOraM OCBOCHUS IMCUUILIMHBI U y4e0HO-
MeToAuYecKoe o0ecrnedyeHue CaMOCTOATEIbHOM PadoThI CTY/1€HTOB.

B mpouecce 0o0ydeHuUsT MCMONB3YIOTCS CIEIYIOIIUME OIEHOYHbIC (HOPMBI
CaMOCTOSATEIbLHOU pa6OTBI CTYACHTOB, OLCHOYHBIC CPCACTBA TCKYILICIO KOHTPOJIA
YCIIEBAEMOCTH U MPOMEKYTOUHBIX ATTECTALINM:

- MOJITOTOBKA K BBIMIOJHEHUIO TA0OPATOPHBIX padOT U UX 3aIUTA;
- IOATOTOBKA K BBIIIOJIHCHHUIO U 3alllMTa KYPCOBOI'O IIPOCKTA.



Kypcosoii npoexm nipeactaBiset coboit paboTy 1o ananuTuke GopMmooOpa3zoBaHUs
OTIEIbHBIX OOBEKTOB/TPYIIBI OOBEKTOB, CO3JAaHUI0O HOBOro oOpa3a oOBeKTa U
MOCTIEAYIONIEMY MOJICITUPOBAHHUIO TPEXMEPHON TEOPETUIECKOM TTOBEPXHOCTH, B KOTOPOI
CTYACHT JIEMOHCTPUPYET 3HAHUS W HABBIKM, IMOJIYYEHHBIE BO BpEMs MPAKTUUECKUX
3aHATUN.

Tema kypcoBoil paboTsl, €€ 00beM, dTambl BBIMOJHEHUS U CPOKH CIAa4d paOOTHI
OTIPEMICTISIOTCS MPETOoJaBaTeIeM B COOTBETCTBUH C yU4E€OHOW MPOrpaMMOil U yueOHBIM
TUTAHOM.

OrneHnBaeTCs COOTBETCTBHE TPEXMEPHOW MOJENN BBIBOAAM, IOJYyYEHHBIM B
pe3ynbTaTe TPOBEACHHUS AaHATUTHKH, M CTHIUCTHYECKOMY PEIICHHI0, KadecTBO
MOCTPOSHUSI TEOPETHUECKONH MOBEPXHOCTH (pa3/elieHHe CIIOKHOM TOBEPXHOCTH Ha
npocteie patch layout, kauecTBO MOCTPOCHHS TEOPETHUECKUX KPUBBIX M TIOBEPXHOCTEH,
COTIPSKEHUS ).

OneHoYHBIE  CpEACTBA  TEKYIIETO  KOHTPOJISI  YCIIEBAGMOCTH  BKJIIOYAOT:
Qg GepeHIIUPOBAHHBII TPOCMOTP TEKYIIMX 3aJaHWii Ha CTaJAWMA BBITIOTHEHHUS IS
KOHTPOJISI OCBOCHHUS OOYYAIOMIMMHCS Ppa3[eioB TUCIUIUIMHBI, 3allUTy KypCOBOTO
IPOEKTA.

6.1. ®oHa OlLIEHOYHBIX CPEJCTB JIfA MPOBeAeHUs TeKyIlel 1
NPOMEeKYTOUHOM aTTecTaluu 00yYAKIHUXCH M0 TUCHUILINHE (MOIYJTI0).

[TokazarenmeM OICHUBAHWS KOMIIETEHIIMM Ha  pa3jIMYHBIX JTanax HXx
dbopMupoBaHusl SABISIETCS TOCTHKEHHE OOYUYAIOIIMMUCS TUIAHUPYEMBIX PE3yJIbTaTOB
00y4eHUs 1O TUCHIUILIUHE (MOIYIIIO).

OIIK-2 - CriocOOHOCTBIO MPUMEHSITH COBPEMEHHBIE METO/IbI KCCIIEIOBAHMS, OLIEHUBATh U MIPEACTABIATh
PE3yNbTaThl BHIIIOJIHEHHOM PabOTHI.

Kpurepuu oneHuBaHus

IToxa3aTean
2 3 4 5




3HATh: OOyyarommuiics OOyuarommiics OOyuarommiicst OO0yuarommiics
Hpunimrst AEMOHCTPUPYET II0JIHOE JIEMOHCTPUPYET HEMOIHOE | IEMOHCTPUPYET JIEMOHCTPUPYET MOJTHOE
TIOCTPOCHUA OTCYTCTBHE I COOTBETCTBHE CIEAYIOIMX | YACTMYHOE COOTBETCTBHE | COOTBETCTBHE
MOBEPXHOCTEN; HEJIOCTaTOYHOE COOTBETCTBUE .. Ny ..
. 3HAHUI: TPUHIIUTIEL CIEYIOIMX 3HAHUI: CIEYIOIMX 3HAHUIA:

[puHIUITEL CIEYIOIIMX 3HAHUIA: .
S NIPHHITATTE TOCTPOCHHS MOCTPOCHHUS TIOBEPXHOCTEH, | IPUHIMIIBI TOCTPOCHHSL | MPUHIMITBI TOCTPOCHUS
$hOpMOOGpa3oBaH | MOBEpXHOCTEH, IPUHIIMITLI TPHUHIMIBI aHATH3a MIOBEPXHOCTEH, MOBEPXHOCTEH,
usl. aHanmsa popmoobpaszopanus. | GopMooOpasoBaHus. TPUHIIATIBI aHATH32 TIPUHIIMTIBI AHATTH32

Jomyckatorcst dhopmooOpa3oBaHus, HO | POpPMOOOpa3OBaHHS,

3HAYUTEITbHBIC OLINOKH, JIOMYCKAIOTCS CBOOOJIHO OTEpHUpYeET

TPOSIBIISIETCS HE3HAYHUTEbHBIC MPHOOP ETEHHBIMH

HEZI0CTATOYHOCT 3HAHUH, | OMIMOKH, HETOYHOCTH, 3HAHUSIMHU.

0 PsIIy MOKa3aTelel, 3aTpyAHCHHS IPH

obyuaronmiics AHaTUTHYIECKUX

HCTIBITHIBACT 3HAYUTENBHBIC | OMEpaIHsX.

3aTpyAHECHHS PH

OTEePUPOBAHHUH 3HAHUSIMU

IPH UX MEPEHOCE HA HOBBIC

CHTYaIIUH.
yMeTb: OOyuatoniuiics He ymeer win | OOyuaromuiics OOyyaromuicst OOyuarommiics
AHanu3upoBaTh | B HEJAOCTATOYHON CTCIICHN JIEMOHCTPUPYET HEMOJIIHOE | IEMOHCTPUPYET JIEMOHCTPUPYET IIOJIHOE
cTusIb, hopmy, YMCCT aHAIIM3HPOBATE CTHIIB, | coorpeTcTBHE CEAYIONMX | YACTUYHOE COOTBETCTBHE | COOTBETCTBHE
KOMIIO3HIIHIO, (hopMy, KOMIIO3HUIIHIO, .. .. ..

yMeHI/II/I. aHAaJIM3UPOBATH CJ'[e}IyIOHH/IX yMeHI/II/I. CJ'IeI[yIOH_H/IX yMeHI/II/I.
XapaxTep XapaxTep aBTOMOOMIIs/
ABTOMOGHIIS/0Gbe | 06beKTa, BBIABIATH OcHOBHBIe | CTAIP: thopmy, aHAJIN3UPOBATH CTUIIb, AaHAJIM3UPOBATH CTUIIb,
KTa; 7eMEHTBI/ 00BEMbI, a TakKe | KOMITOBHIIMIO, XapaKTep (hopMy, KOMITO3HUIIHIO, (bopMy, KOMIIO3UIIHIO,
BBISBIISITE HEIOCTATKH B aBTOMOOWIIsL/ 00BEKTA, XapakTep aBTOMOOuIIs/ XapakTep aBTOMOOHIIs/
OCHOBHBIC (dbopmooOpazoBaHui, BBISIBJIATH OCHOBHBIC 00BEKTa, BLISIBIIATH 00BbeKTa, BBISBISThH
IIEMEHTBI/00BEM | BU3YallbHO IPAMOTHO DJIEMEHTEI/ 00BEMBL, a OCHOBHBIE DJIEMEHTEI/ OCHOBHBIE DJIEMEHTHI/
bl, 8 TAKKE TIpEACTaBIIAT NOMYICHHBIN TAK)KE HEJOCTATKH B 00BEMBI, a TAKKE 00BEMBI, a TAKKE
HEJIOCTaTKU B Marepuall, BeCTH

(hopmoobOpazoBanuy, HEJIOCTATKH B HEJIOCTATKH B
(hopMo0Opa3oBaH | MPE3CHTALUIO MaTePHAaIOB
WK AHAIH3A. BU3yaJIbHO TPAMOTHO (hopmoobpazoBaHuy, ¢dbopmoobpazoBaHum,
Bu3yasibHO MPEICTABIATH TONYYSHHBIH | BU3YyalbHO IPAMOTHO BU3YaJbHO IPAMOTHO
IpPaMOTHO MaTtepHa, BeCTH MPE/ICTABIST MPE/ICTABIISATh
NpeaCTaBJIATD MIPE3EHTALMIO MATEPUAJIOB | IOJYYEHHBIH MaTepuall, MOTY4YEHHBIN MaTepHall,
HOTyCHHbBIH aHanm3a. J[OmycKarTcs BECTH NPE3EHTALIUIO BECTHU NPE3EHTALIUIO
gaTepHan, 3HAYHUTEIbHBIC OIIUOKHY, MaTepHaJiOB aHaJIH3a. MaTepHaJIOB aHAJIH3a.

€CTH

MPOSIBIISIETCS YMeHus: 0CBOCHBI, HO CBo0o/IHO orepupyer
MIPE3EHTAIHI0 .
MaTepHAIIOB HEIOCTATOYHOCTh YMEHUH, | JIOMYCKAIOTCs MPUOOPETEHHBIMU
aHaJIH3a. 0 PsIY MOKa3aTelne, HE3HAYHUTEIbHBIC YMEHHSMHU, [TPUMEHSIET

o0yJaromuiics
HCIIBITEIBAET 3HAYNTEIHHBIE
3aTPyJHEHHS [IPU
OINEPUPOBAHUN YMEHUSIMH
MY UX MEPEHOCE Ha HOBbIC
CHUTYaIHH.

OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS TIPU
AHATTUTHYECKUX
oIepanusx, mepeHoce
YMEHHI Ha HOBBIE,
HECTaH/IAPTHBIC
CUTYaIIHH.

UX B CUTYalHsIX
TOBBIIICHHOM
CIIOKHOCTH.




BJIAJETh:
Meroaukoi
ITOCTPOCHUS U
pa3paboTku
TTOBEPXHOCTH
aBTOMOOHIIS,
Criocobamu
aHaJnu3a CTWIS U
(dhopmMooOpa3oBaH
U 00BEKTA.

OOyuaromnuiics He BiaeeT
WIK B HEJOCTATOYHOM
CTEIIEHH BIIAZEET METOIUKOM
MOCTPOEHHUS U Pa3pabOTKH
MOBEPXHOCTH aBTOMOOMIIS,
Ccroco0aMu aHau3a CTHIISA U
(hopMooOpa3oBaHUsI 0OBEKTA.

OO0yuaromnuiics BIaaceT
METOIUKOMN MTOCTPOCHUSI U
pa3paboTKH TTOBEPXHOCTH
aBTOMOOHJISA, CITIOCOO0AMM
aHaJM3a CTUNIS U
(hopmooOpazoBaHus
00beKTa, JOMYCKAIOTCS
3HAYHTEIIbHBIE OIIHOKH,
TPOSIBIISIETCS
HEJIOCTATOYHOCTh
BJIaJICHUS] HABBIKAMH 10
psy ToKazaTeneu,
OO0yuaronmiics
UCIIBITHIBAET 3HAYUTENbHBIE
3aTPyAHEHUS [TPU
NPUMEHEHUH HABBIKOB B
HOBBIX CHUTYaIlHsIX.

OO0yuaronmiicss 9aCTHIHO
BJIaJIC€T METOTUKON
MOCTPOCHHUS U
pa3paboTKH TOBEPXHOCTH
aBTOMOOMIISA, CITIOCOOAMH
aHaJIM3a CTUNIS U
hopmooOpazoBaHuUs
00BbeKTa, HaBBIKH
OCBOEHBI, HO
JIOITYCKAFOTCSI
HE3HAYHMTEIbHbIE
OIIMOKH, HETOYHOCTH,
3aTPyAHEHUS [TPU
AHAJTUTHYECKUX
oreparusx, nepeHoce
YMEHHI Ha HOBBIE,
HECTaHapTHBIE
CHUTYaIWH.

OO0yJaromuiics B
MTOJTHOM 00BbeMe
BIIAJIECT METOAMKOMI
MOCTPOSHHUS U
pa3paboTku
MOBEPXHOCTH
aBTOMOOWIIS,
CImoco0aMu aHaIn3a
CTHJIS U
(dhopmMooOpa3oBaHusI
o0bekTa. CBOOOIHO
MPUMEHSET
MOJTyYEHHBIE HABBIKU B
CHUTYAIHIX
MOBBIIIEHH O
CIIO’KHOCTH.

IK-19 - CriocoGHOCThIO pa3zpabaTeiBaTh PU3NYECKHE U MaTeMaTHUECKHE (B TOM YHCIIe KOMIIBIOTEPHBIE) MOJEIN

SIBJICHUH ¥ 00BEKTOB, OTHOCSIIIUXCS K MPODHUITIO AEATETHHOCTH

3HATh:
TpeboBanust k
KayecTBY
TpEXMEpHOU
MOZEIH U
TpeOOBaHuUS ISt
nepeaavn
MOZENH Ha
MPOU3BOJCTBO
WM Ha
MPOTOTUIIMPOBAH
ue;

Croco0sl
aHaNM3a u
KOHTPOJIS
KavecTBa
MIOCTPOEHHBIX
KPHBBIX U
MIOBEPXHOCTEN.

OOyyaromumiics
JEMOHCTPHPYET TOJHOE
OTCYTCTBUEC WUJIN
HEJI0OCTaTOYHOE COOTBETCTBHE
CJIEAYIOIIMX 3HAHUM:
TpeOOBaHUS K KAa4eCTBY
TPEXMEPHON MOJENHN U
TpeGoBaHuUs IS Iepenadu
MOJIENY Ha MPOU3BOJCTBO WU
Ha [IPOTOTUIINPOBAHUE,
Croco0bl aHaJIM3a U KOHTPOJISI
Ka4yecTBa MOCTPOCHHBIX
KpPUBBIX U [TOBEPXHOCTEM.

Ob6yuarommuiics
JIEMOHCTPHUPYET HEMOTHOe
COOTBETCTBHE CIICIIYIOIINX
3HaHUI: TpeOOBAaHUS K
KaueCTBY TPEXMEPHOMH
MOJIENHN ¥ TpeOOBaHuUs UL
nepegadl MOJEIH Ha
MPOU3BOJCTBO WX Ha
MPOTOTUIHPOBAHUE,
CIOCOOBI aHaNM3a 1
KOHTPOJISI Ka4ecTBa
MIOCTPOCHHBIX KPUBBIX U
MIOBEPXHOCTEN.
Homyckarores
3Ha4YUTEIbHBIE OIINOKH,
TIPOSIBIISIETCS
HEJ0CTATOYHOCTh 3HAHUH,
10 psANy MOKa3aTesei,
o0yJaromuiics
WCTIBITBIBACT 3HAUYNTENbHBIC
3aTpyJHEHHS IIPU
OIEpUPOBAHNY 3HAHUSIMH
MIPY MIX TIEPEHOCE Ha HOBBIE
CHUTYaIHH.

OOyyaromuicst
JIEMOHCTPHPYET
YaCTUYHOE COOTBETCTBUE
CIIEIYIOIINX 3HAHUM:
TpeOOBaHMS K KAYECTBY
TPEXMEPHON MOJENH U
TpeOoBaHus ISt
nepeay MOJIeNy Ha
MIPOU3BOCTBO WU HA
MPOTOTUIINPOBAHHE,
CIocoObI aHAIH3a U
KOHTPOJISI KauecTBa
MOCTPOCHHBIX KPHUBBIX U
IIOBEPXHOCTEH, HO
JIOITyCKAIOTCS
HE3HAYUTEIbHbIC
OIIMOKH, HETOYHOCTH,
3aTpyAHEHUS IPU
AHATTUTHYECKUX
OTepamnusIXx.

OOyuarommiics
JIEMOHCTPHPYET MOJTHOE
COOTBETCTBHE
CIEYIOIIMX 3HAHUM:
TpeOOBaHUS K KAYECTBY
TPEXMEPHON MOJEIH U
TpeOOoBaHuUS ISt
Hepesayn MoJenu Ha
HPOU3BOJCTBO WM HA
IPOTOTUIIMPOBAHHUE,
CIIOCOOBI aHAIH3A
KOHTPOJIS Ka4ecTBa
MOCTPOEHHBIX KPUBBIX U
[IOBEPXHOCTEH.
CBo0o/IHO onepupyer
pHOOPETEHHBIMHU
3HAHUSMHU.
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yMeThb: OOyuaromuiicst He ymeer win | O0yuaromuiics OOyuarommiics OO0yuarommiics
Koppekrro B HE/IOCTATOYHOI CTCTICHH JIEMOHCTPHUPYET HEIOJIIHOE | IEMOHCTPUPYET JIEMOHCTPHUPYET IIOJIHOE
OpraHM30BBIBATL | YMECT: KOPPEKTHO COOTBETCTBHE CIIEYIOMNX | YACTHYHOE COOTBETCTBHE | COOTBETCTBHE
M BECTH TIPOIECC | OPTAHM3OBBIBATE H BECTH YMEHHI: KOPPEKTHO CIIETYIOLINX YMEHHH: CIIETYIONINX YMEHHH:
MOJICTIMPOBAHUS | IPOIECC MOJICITUPOBAHUS
ARTOMOGHIIS ARTOMOGHIIA, TIOMB30BATECA OpraHH30BHIBATH U BECTH KOPPEKTHO KOPPEKTHO
IMonb30BaThCS TPOBE/IEHHBIM aHATH30M TpoLecC MOACINPOBAHUS OpraHHW30BHIBATh U BECTU | OPraHW30BBIBATH U
MIPOBEACHHBIM (opMoobpaszoBanus, paboTaTh | ABTOMOOMIIS, MOJIB30BATECA | MPOLECC MOJAENMPOBAHMS | BECTH MPOLECC
aHaJIM30M C KOHKPETHBIM CTHJIEM, MPOBE/IEHHBIM aHAIIN30M aBTOMOOWIIS, MOJIETTMPOBAHHUS
(hopmoobpasoBaH | KOPPEKTHO NepeaBaTh ¢hopmoobpazoBanus, I0JIb30BaThCS aBTOMOOWIIS,
us, paborats ¢ BBITOMTHCHHYIO TPEXMEPHYIO | haGoraTh ¢ KOHKpETHEIM MPOBEICHHBIM aHAM30M | MIOJIb30BATHCS
E:SES;THHM Zlgs:g;;;?/ iﬁzﬁﬁlggy | CTIEM, KOPPEKTHO (hopmoobpazoBaHus, IIPOBEIEHHBIM
KoppekTHo B IPYTHE TPOrpaMMBbl st niepeaBaTh BHINIOJIHEHHYIO | paboTaTh C KOHKPETHBIM | aHAJTHU30M
nepesaBath BBIIIOJIHEHHS YePTEKeH 1 1p., | TPEXMEPHYIO MOJIeIb Ha CTHJIEM, KOPPEKTHO (dhopMoobOpazoBaHus,
BBINOJTHEHHYIO U3MEHSTh HACTPOUKH JanbHeNIyto 10paboTKy nepeaBaTh paboTaTh ¢ KOHKPETHBIM
TPEXMEPHYIO TOYHOCTH ITIOCTPOCHHUS IJIs KOHCTPYKTOpPY WUJIM B BBITIOJTHCHHYIO CTHUJIEM, KOPPEKTHO
Mozneip Ha Pa3HBIX OOBEKTOB. Jpyrue IporpamMmBbl st TPEXMEPHYIO MOJIENb Ha | epeaBaTh
;[anbgenmyfo BBITIOJIHEHHS YEPTEXKEH U | JalibHEHIIYI0 T0pabOTKy | BHIOJIHEHHYIO
ilgEiT;;gopy Tp., U3MEHATh HACTPOWKN | KOHCTPYKTOPY HJIH B TpeXMeE)HyIO MOJIeNb Ha
WK B IPYTUeE TOYHOCTHU MMOCTPOCHUA IJIA ApYrue nporpaMmmal JJist JAAJIBHEUIITYIO
IpOrpaMMBbl ISt pa3HBIX OOBEKTOB. BBINIOJIHEHHS YEPTEXKEH U | 10paboTKy
BBINOJIHEHUS Homnyckarores IIp., U3MEHATb HACTPOMKHU | KOHCTPYKTOPY WIHU B
4epTeKeH U Ip.. 3HAYUTEIbHbIC OIINOKH, TOYHOCTH ITIOCTPOECHMSI JIpyrue NporpaMmmsl JUist
I/I3MeH’£T” TIPOSIBIISETCS IS pa3sHBIX OOBEKTOB, HO | BBINOJHEHHS YEPTEKEH
:gfl;%zzgn HEJIOCTaTOYHOCTh ywieﬂnﬁ, JIOITYCKArOTCsI W 1Ip., HvsmeHﬂTb
——— 10 psioy [OKa3aTeleH, He3HAYHUTeIbHbIE HACTPOMKH TOYHOCTH
pasHbIX oOyuaromuiics OIMOKY, HETOYHOCTH, HOCTPOEHHMS VIS Pa3HBIX
00BEKTOB. UCIBITHIBAET 3HAYUTENIBHBIC | 3aTPyAHEHUS IIPU 00bexToB. CBOOOAHO
3aTpyAHEHHUS IPH AQHAJIUTHYECKUX onepupyer
OIIEPUPOBAHUU YMEHHSIMH | ONEpaIMsIX, IEpeHoce PHOOPETEHHBIMH
NP UX [IEPEHOCE Ha HOBBIC | yMEHUH Ha HOBBIE, YMEHUSAMU, IPUMEHSET
CHUTYallUH. HeCTaHJApPTHbIE UX B CUTYallUsIX
CHTYalUH. HOBBILICHHOH
CIIO)KHOCTH.
BJAJETh: OOyuaromuiics He BIageeT OObyuarommiics He OOyuaromuiicst yactnyno | OOydaromuiics B
Metonukoii WU B HEAOCTATOYHOM CTENEHH | [0 JHOCTRIO BJIA/ICET BJIa/ICET METOIMUKOI MIOJIHOM 00beME
aHajn3a, BJIa/ICCT METOIMKOH AHAIN3A, | \retomuKoil aHATH3A, aHaJIu3a, IOCTPOEHHUS U BJIAJICET METOIUKOMN
TIOCTPOCHHA 1 TIOCTPOGHH 1 Pa3padoTKH MOCTPOEHMS M Pa3pabOTKH | pa3paOOTKH IOBEPXHOCTH | aHAJIN3a, IOCTPOSHUS U
pa3pabotku TTOBEPXHOCTH aBTOMOOMIIS, .
TTOBEPXHOCTH METOIKO FEVerse IIOBerHO(iTI/I aBTOMOOWIISA, aBTOM06I/IJ15-[, MC:FOI[I/IKOI/I pa3paboTrku
ABTOMOGHIIA; engineering. METOMKOM reverse reverse engineering, Ho | IOBEPXHOCTH
MeToauKoii engineering, TOMycKaroTCs | TOIYCKAIOTCS aBTOMOOWIIS,
reverse 3HAYMTENbHBIE OIIHOKH, HE3HA4YUTEIbHBIC METOIUKON reverse
engineering. TIPOSIBITSETCSI OIIMOKH, HETOYHOCTH, engineering. Ceobomato
HEJJOCTATOYHOCTb 3aTpyIHEHHs IpH NpUMEHSIET
BJIaJICHHS] HABBIKAMH 110 AHAINTHIECKUX MOJTyYECHHBIC HABBIKH B
psy ToKazaTenei, onepanusx, epeHoce CHTYaIHsIX
OO6yuatrormmiics YMEHHUH Ha HOBBIE, TTOBEIIICHHOM
WCIIBITBIBACT 3HAYHMTENIbHBIC | HECTAaHIAPTHBIE CIIO)KHOCTH.
3aTpyIHEHHUS IPH CHTYaIIUH.

NPUMCHCHNN HAaBBIKOB B
HOBBIX CUTyallUsX.
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[IIxanbl OLEeHUBAHKS PE3YyJIBTATOB IPOMEKYTOYHON aTTECTALMUA U UX OIIUCAHHUE:
®opmMa IPOMEKYTOYHOH aTTECTALMM: 3a4eT.

[IpomexyTrounasi arrectanus oOydaromuxcs B ¢opMe 3au€Ta MPOBOJUTCS IO
pe3yabTaTaM BBIMIOJIHEHUS! BCEX BHJIOB y4eOHOU palOOThHI, MPEAYCMOTPEHHBIX Y4EOHBIM
IUTAHOM 110 JaHHOW JTUCHHIUTUHE (MOAYNIO), TIPU ITOM YUYUTBHIBAIOTCS PE3YIbTaThI
TEKYIEro KOHTPOJISI yCIIEBaeMOCTH B TeUeHHE ceMecTpa. OleHKa CTENeHH TOCTIKEHUS
oOy4YaromMUMHC TJIAHUPYEMBIX pe3yJbTaTOB OOY4YEHHUs MO IUCUUIUIMHE (MOJIYIIO)
MPOBOJUTCS TperoaBaTesieM, BEAYIIUM 3aHATHS M0 JUCHUIUINHE (MOIYII0) METOIOM
OKCIEpTHON oreHkU. [lo WTOraM mMpPOMEKYTOYHOW aTTeCcTallid 10 JAWCIUILIINHE
(MOIyII0) BBICTABIISETCS OIEHKA «3aYTEHOY» WM «HE 3aYTCHO.

K npomeosicymounoti  ammecmayuu  0ONycKaiomcs — MOIbKO — CHYOeHmbl,
BLINOIHUBUIUE BCE BUOBL YUEOHOU pabombl, npedyCmMompennvle paboyeti NPocpamMmol no
oucyuniute « Tpexmepnoe KomnvromepHoe npoeKmMupo8anue MmpaHcnOPmMHbIX CPeoOCme»
(8binonUIU TAOOpamopHsie pabomul, Kypcogol NPOeKm).

Mlkanaa
OlleHUBAHHUSA

Onucanue

BrinonHeHs! Bce BUbI yueOHOU paboThl, IPEAyCMOTPEHHbIE Y4EOHBIM
wianoM. CTyIGHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHUH,
HABBIKOB MIPUBEACHHBIM B Ta0JIMIIaX MOKa3aTelel, Onepupyer
NpPUOOPETEHHBIMH 3HAHUSIMHU, YMEHUSIMH, HABBIKAMU, IPUMEHSIET UX B
CUTYaIIUSIX MOBBIIIEHHOMN CIIOXKHOCTH. [Ipr ’TOM MOTYT OBITH AOMYIIEHBI
HE3HAYUTENIbHBIE OIIUOKU, HETOYHOCTH, 3aTPyTHEHUS TIPH
AHAIMTUYECKUX OTepaIusiX, MepeHoce 3HaHUM U YMEHUI Ha HOBBIE,
HECTaHJapTHBIC CUTYAIIHH.

3aureHo

He BrimonHen oaud wim 6osee BUIOB yaeOHOH paboTHI,
PEIyCMOTPCHHBIX YUeOHBIM TTaHOM. CTYACHT IEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUM, YMEHHM, HABBIKOB IIPUBEICHHBIM B
TaOJIMIIaX TOKa3aTeNeH, JOMYyCKalOTCs 3HAUUTEIIbHbIC OITHOKH,
IPOSIBIIIETCS OTCYTCTBHE 3HAHMM, YMEHUH, HABBIKOB I10 PSITY
HOKa3aTesIeH, CTYJACHT UCIIBITHIBACT 3HAUYNTEIbHBIC 3aTPYIHCHUS TIPH
ONEPUPOBAHHMH 3HAHUSAMHU U YMEHHSIMH TIPU UX IIEPEHOCE Ha HOBBIC
CUTYAIIUH.

He 3auteno

DopMa NPOMEKYTOYHOM aTTECTAUMM: IK3AMEH.

[TpomesxyTounas arrectamus oOydarommuxcs B GopMe dK3aMEeHA TPOBOJUTCS 10
pe3yibTaTaM BBIMOJHEHHS BCEX BUAOB yu4eOHOM pabOThl, MPEAYCMOTPEHHBIX YUEOHBIM
IJIAHOM MO0 JaHHOW NHUCHUIUIMHE (MOMAYJ0), MPU ATOM YUUTHIBAIOTCA PE3YyJbTATh
TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH B TeueHue cemectpa. OLeHKa CTeeHU JOCTUKEHUS
0o0y4JarolmUMHCSl TUIAHUPYEMBIX PE3YJbTaTOB OOYYEHHUs] MO JUCHUUIUIUHE (MOMIYJIIO)
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MIPOBOJUTCS TPEIMOIaBaTeNIeM, BEAYIINM 3aHITHS TI0 TUCIUTLINHE (MOIYIIIO) METOIOM
JKCIIEPTHOM OLEHKHU. [0 uToramM mNpOMEKYyTOYHOM aTTECTAlUU [0 JUCLUILINHE
(MOJyJTf0) BBICTABIISIETCS OICHKA «OTIMYHO», «XOPOIIOY», «YAOBICTBOPUTEIHHO» WU
«HEYIOBJICTBOPUTEITHHOY.

K npomeosicymounoti  ammecmayuu  0ONycKaiomcs — MOIbKO — CMYOeHmbl,
BLINOIHUBUIUE BCE BUOBL YUEOHOU pabombl, npedycCmMompennvie paboyeti Npocpammon no
oucyuniune «Tpexmepnoe KomnviomepHoe NpPOEKMUPOSAHUE MPAHCHOPHHDBIX
cpeocmey

IlIkaJjia oneHNBaHHUSA Onucanue

BrinonHeHs! Bce BUbI yueOHOU pabOThL, IPELyCMOTPEHHBIE
y4eOHbIM M1aHOM. CTYJIEHT AEMOHCTPHUPYET COOTBETCTBUE 3HAHUM,
Otnanu=HO YMEHH, HABBIKOB MPUBEJIEHHBIM B Ta0JIMIIAX MOKa3aTeNeH,
CBOOOJHO ONepupyeT NPUOOPETECHHBIMU 3HAHUSIMH, YMEHUSIMU,
HaBBIKAMU, IPUMEHSET UX B CUTYalLIUSIX IMOBBIIIEHHOMN CIOXHOCTH.

BrinonHeHs! Bce BUIbI yueOHOW paboThL, IPe1yCMOTPEHHBIE
y4eOHBIM M1aHOM. CTYJIEHT AEMOHCTPHUPYET YaCTUYHOE
COOTBETCTBUE 3HAHUW, YMEHUI, HABBIKOB IIPUBEICHHBIM B
TabNIMIax nokazaTesel, onepupyer npuoOpeTeHHbIMU 3HAHUSAMH,
Xopouio YMEHUSAMHU, HaBBIKAMHU, IPUMEHSIET UX B CUTYalUAX [TOBBILIEHHON
cinoxHocTU. [Ip 3TOM MOTYT OBITH TOMYIIEHBI HE3HAYUTEIbHbBIE
OLIMOKK, HETOUYHOCTH, 3aTPYAHECHUS MIPU aHATUTUYECKUX
omnepaunusx, IEPEHOCE 3HAHUU U YMEHUN Ha HOBBIE, HECTaHAAPTHHIE
CUTYyalUU.

BrinonHens! Bce BUIbI yueOHOU paboThl, IPE1yCMOTPEHHBIE
y4eOHBIM IJIAHOM, JTOIYCKAIOTCS 3HAYUTENbHbIE OUTUOKHU TpU
BBITIOJTHEHUH 3a7aHuil. CTyJIeHT AEMOHCTPHUPYET HETOJIHOE
COOTBETCTBUE 3HAHUM, YMEHU, HABBIKOB MPUBEJCHHBIM B
TabJIMIIaX TOKa3aTeNel, UCIIBITHIBAET 3aTPyAHCHUS NIPU
NPUMEHEHUH NPUOOPETCHHBIX 3HAHUIM, YMEHUN, HABBIKOB, TIPU
NPUMEHEHUH UX B CUTYalUsIX MOBBIIICHHON cllokHOCTH. [Ipu aTOM
JIOITYCKAIOTCSl HE3HAYUTENIbHbIE OTUOKH, HETOYHOCTH,
3aTpyIHEHUS MPU aHATUTUYECKUX OIepalusaxX, MepeHoce 3HaHUi U
yMEHHI Ha HOBbBIE, HECTAHJAPTHBIE CUTYAIIUU.

y,Z[OBJIeTBOpI/ITeHLHO

He Boimonnen onuH win 6osiee BUIOB yueOHOU paboTHI,
PeyCMOTPEHHBIX YU4eOHBIM T1aHOM. CTYZCHT IEMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHUMN, YMEHUI, HABBIKOB TIPUBEICHHBIM
B Ta0JIMIIaX TIOKAa3aTeNeH, OMyCKAITCS 3HAYUTENbHbBIE OITHOKH,
NPOSIBIIIETCS OTCYTCTBHE 3HAHHM, YMEHUHN, HABBIKOB T10 PSIIY
MOKa3aTesel, CTYJCHT UCTIBITHIBACT 3HAUUTEIILHBIC 3aTPy THEHUS
IIpU ONIEPUPOBAHUY 3HAHUSAMH U YMEHUSIMU TIPU UX TIEPEHOCE Ha
HOBBIC CUTYAIIHH.

HeynosnersopurensHo
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@OHABI OLEHOYHBIX CPEACTB Ul IPOBEACHUS TEKYyIIEH U IPOMEXKYTOYHOU
aTTecTalMy  oOywaromuxcss 1o  jaucuuMiuiuHe  «TpexmepHoe  KOMIBIOTEPHOE
MIPOEKTUPOBAHHUE TPAHCIIOPTHBIX CPEACTBY» IpuBeacHbl B [Ipunoxenun 2 x paboueit
IIpOrpammMe.
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7. YueOHO-MeTOAUYeCcKOe U HHPOPMALIMOHHOE o0ecnevyeHne JUCIUILINHBI.

7.1. OcHOBHas1 JIUTEpPaTypa

1. MaTepHET-pecypc BKIIOUYAMIINA y4eOHO-METOAUYECKHE MaTepHalbl B
AJIEKTPOHHOM BHUJIC
https://help.autodesk.com/view/ALIAS/2016/ENU/

2. Emucees H.A., Kouapar M.JI., ITapackeBomnyio }O.I'., Tperpsaxos J1.B.
3-D MmoaenupoBanne 00EKTOB B I'padHUECKUX peaakTopax: YueOHoe
1mocooue
https://reader.lanbook.com/book/111758

7.2. JlonoiHUTEIbHAS JIUTEPATypa
1. C. Makeii, I'. Bapaau «H-point» Art Center College of Design 2009.

7.3. D1eKTpOHHBIE 00pa3oBaTebHbIe pecypchl:

Hazpanue 0P Ccouika Ha 0P

Tpéxmeproe kommbproTeproe | https://online.mospolytech.ru/local/crw/course.php?id=4431
MOJCIUPOBAHUC
Tpéxmeproe xkommbroTepHoe | https://online.mospolytech.ru/local/crw/course.php?id=5750
MOJCIUPOBAHUC
Tpéxmeprnoe kommbroTeproe | https://online.mospolytech.ru/local/crw/course.php?id=10012
MOJCIUPOBAHUC
Tpéxmeprnoe kommbroTeproe | https://online.mospolytech.ru/local/crw/course.php?id=10013
MOJCIUPOBAHUC

7.4. IlporpamMHoe o0ecriedyeHUe U HHTEPHET-PeCypPChl

[Iporpammuoe obecnieucuue Autodesk Alias Autostudio/Alias Design
Adobe CC.

https://www.autodesk.com/education/home - uHTEpHET pecypc,
grabcad.com - HHTEpPHET pecypc

NN

8. MaTepHaJbHO-TEXHUYECKOE o0ecnevyeHue TUCIUNINHBI.

9. MeToanyecKkue peKoMeHAAlMHU sl CAMOCTOATEIbHOI PadoThl
CTYAEHTOB
1. ydeOHO-MeTOIMUYECKHE MaTepUasbl B SJIEKTPOHHOM BHJIC HA CalTe
Autodesk: https://help.autodesk.com/view/ALIAS/2016/ENU/

3amayamMu CaMOCTOSITEIbHOM pabOThl CTYACHTOB SIBJISIOTCS
1. 3akperuieHre TEOPETUUECKUX 3HAHUHN U MPAKTUUECKUX HABBIKOB,;
2. YriyOneHue u pacIMpeHne TeOPETUIECKON MOATOTOBKY;
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https://help.autodesk.com/view/ALIAS/2016/ENU/
https://www.autodesk.com/education/home
https://help.autodesk.com/view/ALIAS/2016/ENU/

3. ®opMHpOBaHHE YMEHHUU BECTH AHAIMTHYECKYI0 pPabOTy M HCIHOJIb30BaTh

KOMITbIOTEPHBIE CPEICTBA MPEACTaBICHUS HH(DOPMALUY;

4. dopmupoBaHHE HABBIKOB IUIAHUPOBAHUS PadOT.

N3yyenne AMCUMIUIMHBI HEPA3PBIBHO CBA3aHO C CAMOCTOSTENBHOW paboTOil
CTYJ€HTOB C HCIOJb30BAHUEM MATEPHUANIOB, MOJIYYEHHBIX Ha JIabOPaTOPHBIX
paborax. [Ipu 3TOM CTYJEHT caM IUIAHUPYET CBOIO CAMOCTOSITENbHYIO PaboTy, YTO
co3naer Oosiee OIAarompusATHYIO OOCTAHOBKY M TOJIOKHUTEIBHO CKa3bIBaeTCs Ha
YCBOCHHMH MaTepuaa.

Ha ocHoBe uHpoOpMamuu M MaTepHalioB, NOJYYEHHBIX Ha MPAKTUYECKUX
3aHATHUSX, CTYACHT (POPMUPYET CTPYKTYpPY aHajau3a OObEKTa, MPOBOJUT aHAIM3,
rOTOBUT I'paprueckre MaTepuabl U COOMpAET MPE3EHTALNIO.

Hcnonb3ys nmostydeHHble MaTepuaibl, CTYJEHT cO3/1aeT 00pa3 HOBOTO 0OBEKTa,
[ocjie 4Yero CTPOUT MaTeMaTHYeCKyl0 MOJIeJb TEOPETHUYECKOW MOBEPXHOCTH
o0BeKTa.

Oco0oe MecTo yaensieTcsi KOHCYJIbTUPOBAHUIO, KaK OHON U3 (GopM 00yUeHUS U
KOHTPOJISI CaMOCTOSITENIbHON paboThl. KOHCYIbTHPOBaHME MPEANOIaraeT 0coObIM
o0pa3oM  OpraHM30BaHHOE  B3aUMOJCHCTBHE MEXIYy IMpenojaBaTelieM -
KOHCYJIbTAaHTOM M CTYyJIE€HTaMH, HANpaBJICHHOE Ha paspenieHue mnpodieM W
BHECEHHUE MO3UTHUBHBIX U3MEHEHUI B JIEATEILHOCTh CTYICHTOB.

10. MeToanueckune peKOMeHIaANHU VISl IPenoaBaTeas
1. yT{€6HO-M€TO,III/I‘I€CKI/I€ MaTCpHaJbl B 3JICKTPOHHOM BHIC Ha CaﬁTC
Autodesk: https://help.autodesk.com/view/ALIAS/2016/ENU/

[lepen 3aHATUSMU TIPEIIOIABATEII0 HEOOXOIUMO:

- W3yYUTh pabouyo IpoTrpamMmy, LEIH U 33aJIa9H JUCITUTUTAHBL,

- YETKO IMPEJICTaBIsATh ceOe, KaKhe 3HaHWS, YMCHHS W HaBBIKH JIOJDKCH
puoOpecTH CTYIEHT;

- TIO3HAKOMUTCS C BUJAMH YIeOHOM pabOoTHI,

- UW3YYUTH COJCPIKAHUE Pa3JICIOB JUCIIUILTUHBL

[IpenonaBarens MODKEH O0O3HAYHMTH IUIAH M COCTaB PabOT, IEIN U3YUCHHS
JTUCIUIUIMHBI, C(HOPMUPOBATH OPUEHTUPOBOYHBIN IIaH-TpaQUK TMOATOTOBKH
COCTaBHBIX YacTeH pabOTHI.

lens maGopaTOpHBIX 3aHATUH - OOECHEUYUTh KOHTPOJb YCBOCHHS y4eOHOTO
MaTepuaia CTyJAeHTaMH, PacIIUpEeHUe 1 yriyOaeHue 3HaHU i, TOTy9eHHBIX UM Ha
B XOJ€ CaMOCTOSTEeNbHON paboThl. [loBbimieHne >PGHEKTHBHOCTH MPAKTUYECKUX
3aHITHA JOCTUTAETCS TOCPEACTBOM TMPOBEACHHS OOIMMX MPOCMOTPOB, U
BOBJICUCHHSI CTYJCHTOB B TIpOIeCC OOCYXICHHS M KOMMEHTHUPOBAaHHS HTOTOB
MPOJICTaHHOW COKYPCHUKAMH PaOOTHI.

[Tocne kaxxmoro 1a60PaTOPHOTO 3aHITHS CACIATh COOTBETCTBYIONIYIO 3aIHCh B
KypHajax ydera TMOCEHaeMOCTH 3aHSATHH CTYACHTaMH, BBISICHUTH y CTapoOCT
y4eOHBIX TPYII MPUYAHBI OTCYTCTBHS CTYAEHTOB Ha 3aHATHSX. [IpoBOIUTH
TPYNIIOBBIE W WHAWBUAYaTbHBIE KOHCYJIBTAIIMM CTYACHTOB II0 BOIPOCAM,
BO3HUKAIONUM Y CTYICHTOB B XOJI€ UX MOATOTOBKHU K TEKYIIEH M MPOMEKYTOUHOM
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aTTeCTallMi MO Y4YeOHOM IUCUUIUIMHE, PEKOMEHJIOBATh B IMOMOIIL Y4YEOHBIE U
JOpYTrUe MaTepUalIbl, a TAKKE CIPABOYHYIO JUTEPATYPY.

3ader/>K3aMeH MO JUCHUUIUIMHE MPOBOJIUTCS B YCTHOM ¢opMe Ha OCHOBE
paboOThI, MPOJCITAaHHON B XOJI€ BHIIOIHEHUS KYpCOBOTO MpoekTa. CTyIeHT IPOBOJIUT
MPE3CHTAIIMI0 AHAIIMTUYECKON YacTh pabdOThl U JEMOHCTPUPYET MOCTPOCHHYIO
MOJIEIb ~ TEOPETUYECKOW  MOBEPXHOCTH  oOBekTa. OIlleHKa  BBICTABIACTCS
npernojasareieM W oObABIAETCS mociae mnpe3eHTauuu. [IpemonaBarens,
NPUHUMAIONIMKA 3K3aME€H JIMYHO HECET OTBETCTBEHHOCTh 33 MPaBWIBLHOCTH
BBICTABJICHUS OLICHKH.

17



Ipunoowcenue 1

CTpyKTypa U coepkaHHue TUCHMILIMHBI « TpexmMepHoe KOMIIbIOTEPHOE MPOEKTHPOBAHME)» [0 HANPABJIECHUIO MOATOTOBKHU
54.03.01 «Im3aitn», npoduias NoaAroToBkH «KoHuenTyaJabHbId AH3aliH TPAHCHOPTHBIX CPEICTB

(marucTtp)
H Buabl yueOHoii padoTsl, DopMLL
en BKJII0Yasi CAMOCTOSATENbHYIO Buasbl camocTrosiTe/ibHON pa6oThI aTTI;CTa
C ¢ padoTy CTY/AEHTOB, CTY/ICHTOB —
e J; U TPYA0EMKOCTh B Yacax
M
Pa3nen e
Ne a ce
c
n/n T M
ec J | I/C | JIag | CPC | KCP | K.P. | K.Il. | PT'P | Pedepar | K/p | D | 3
p T
p
a
IlepBblii cemecTp
BBenenue. Boigaua u o0cyxaenue
32/IaHUS HA KYPCOBOM NPOEKT
«AHaJIUTHKA CTUIIS U
1.1 | bopmoobpaszoBanus BIOpaHHON 1 1 1
MapKH{ aBTOMOOMJIEH, co3/1aHue
TPEXMEPHOU MOJENN TUHAMUYHOMN
CKYJBITYPBI».
Jlabopamopnasa paboma «IlepBas
4acTh KypCOBOT'O MPOEKTa: BEIOOP
1.2 | Mapku aBTOMOOMIIEH, BBIOOD psiaa 1 1-3 4 8

aBTOMOOWJICH, aHAJIU3 CTUIIS U
(dhopmooOpazoBaHU.
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1.3

Jlabopamopnas paboma «Btopas
94acTh KYPCOBOTO ITPOCKTa: ICKU3HBIN
MOUCK JIMHAMUYHOU CKYJIBITYPHI B
CTHJIE BBIOPAHHOM MapKu
aBTOMOOWIISA, C TPUMEHEHUEM
AHATTUTHKIY.

4-5

10
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14

Jlabopamopnas paboma «Tpetbs
9acTh KYPCOBOT'O MIPOEKTA: IIEPEHOC
BUJa COOKY C ICKH3a B KPUBBIE C
y4eToM KOMIOHOBKU. CoXpaHeHue
OCHOBHOU HJIEH, OLLYILICHUS U
MO,

1.5

Jlabopamopnas paboma «HetBepras
4acTh KypCOBOI'O ITPOEKTa: pa30MBKa
CJIO’KHOM TIOBEPXHOCTH 00OBEKTA, Ha
MIPOCThIE 3JIEMEHTHI (M300paXkeHUs Ha
oymare). O6pyOoBKay.

1.6

Jlabopamopnas paboma «Ilstas
9acTh KypcOBOTO IIPOEKTA!
MOCTPOCHHE 0OBEMHBIX
TeopeTnyeckux KpuBbix. CoxpaHeHHe
OCHOBHOU HJIEH, OUTYILICHUS U
SMOIIII.

1.7

Jlabopamopuas paboma «lectas
4acTb KypCOBOIO IIPOEKTA!
MIOCTPOCHHUE TEOPETUUECKUX
MOBEPXHOCTEH, MOBEPXHOCTEH
MIEPEX0JI0B, COMPSHKCHUS MEXKIY
MTOBEPXHOCTAMM.

10-14

24

1.8

JIaGoparopHas pabota
«IIpenBapurenshas 3amura K.I1.»

15

dopma aTTecTalMu

20



Bcero gyacoB o QUCLUILINHE
8 nepeom cemecmpe

28

53

Bropoii cemecTp

2.1

Brbigaua u o0cyxkneHune 3a1aHus HA
KYPCOBO# NPOEKT «AHaIUTHKA
hopmooOpazoBaHUs 0OBEKTA,
BBISIBJIEHHE HEJIOCTATKOB, CO3/1aHNE
TPEXMEPHOU MOJEIIH
OTKOPPEKTUPOBAHHOTO OOBEKTaY.

2.2

Jlabopamopuas paboma «llepBas
9acTh KypCOBOTO MPOEKTa: BHIOOP
o0bekTa, aHau3 (Gpopmsl,
KOMITO3UIIUH, TTPOTIOPIIHIA,
BBISIBJICHUE HEIOCTATKOBY.

15

34

2.3

Jlabopamopnuas paboma «Btopas
9acTh KypCOBOT'O IMPOCKTA!
COCTaBJICHUE MEPEYHS PEKOMEHIAINN
10 KOPPEKTUPOBKE OOBEKTAY.

4-5

20

36

2.4

Jlabopamopuas paboma «Tpetbs
4acTb KypCOBOTO MPOEKTA!
MIOCTPOCHHUE TEOPETUUECKHUX
MOBEPXHOCTEM, MOBEPXHOCTEH
MEPEX0JI0B, CONPSIKEHUS MEXKTY
MTOBEPXHOCTAMM.

6-11

16

36

2.8

Jlabopamopnas paboma
«IIpenBapurensHas 3amura K.I1.»

12

21



@opma ammecmayuu

Bcero 4yacoB o JUCLHUIUINHE
80 6MOpPOM cemecmpe

56

106

Tpernii cemecTp

3.1

Reverse engineering. Beigaua u
o0cy:k1eHHe 3a/1aHUs HA KYPCOBOii
npoekT «IlocTpoeHne 3nemenTa
JKCTEpbepa aBTOMOOMIIS/3KCTEphEpPa
LECJIMKOM I10 MOJIMT'OHAJIBHOMY CKaHY
MOBEPXHOCTI.

3.2

Jlabopamopuas paboma «llepBas
9acTh KypCOBOTO IMPOEKTA!
OTIpe/ieNIeHUE XapakTepa
MOBEPXHOCTEM, MOCTPOCHHUE
CEUYCHMIN.

3.3

Jlabopamopuas paboma «Btopas
9acTh KypCOBOT'O IMPOCKTA!
MOCTPOCHHE 0A30BBIX KPUBBIXY.

4-5

22



3.4

Jlabopamopnas paboma «Tpetbs
Y4acTh KYPCOBOT'O ITPOCKTA:
MOCTPOCHHUE MEPBUYHBIX
ITIOBEPXHOCTEW».

6-10

22

3.5

Jlabopamopnas paboma «UerBepras
9acTh KYPCOBOTO MPOCKTA:
MOCTPOEHHE BTOPUUHBIX
ITOBEPXHOCTEN».

11-14

22

3.8

JlabopaTtopHnast pabota
«Ilpeosapumenvuas 3awuma K.I1.»

15

dopma aTTecTalNHU

Bcero yacoB o nucrmIuinHe
B TPeTbEM ceMecTpe

28

53

23



Ipunoocenue 2

MUHUCTEPCTBO OEPA3OBAHUS 1 HAYKH POCCUMCKOM ®EJIEPAIINN
OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE
BBICHIET'O OBPA3OBAHUA

«MOCKOBCKUM NOJJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWH MTOJIUTEX)

Hampasiieane noaroroBku: 54.04.01 «/{u3aitn»
[Ipoduns noarorosku OIl (mpoduiib): «TpancnopTHBI 1U3aliH»
®opma o0ydyeHus: OUHasA
Bun npodeccuonanshoit nestensuoctu: (B coorBercrBuu ¢ ®I'OC BO)

Kadenpa: Au3aiin

®OHJ OHEHOYHbLIX CPEACTB 11O JIUCHUIIJIMHE:

«TpexmepHoe KOMIIBIOTEPHOE NMPOEKTHPOBAHNE TPAHCIOPTHBIX CPEACTB»

s
Cocrasureas: nou. [Tupszes M.B. /v

Mocksa, 2020 roz
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TIOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHY KOMIIETEHIUI

Ta6muna 1

®I'OC BO 54.04.01 «du3aiin»

B niporiecce ocBOGHUS JaHHOM TUCIMILIMHBI CTYACHT (OPMUPYET U ICMOHCTPUPYET CIICAYIOIINE

* BwusyanpHO rpaMOTHO NPEACTaBIIATH
TIOJIy4Y€HHBI MaTepuail;

* Bectu npe3eHTaIuio MaTepruaios
aHaJM3a.

Baanern:

*  MeToaukoii mOCTpOeHHS 1 pa3pabOTKH
TTOBEPXHOCTH aBTOMOOMIIS;

» Crocobamu aHanu3a CTHIS U
(hopmooOpazoBaHus 0OBEKTA.

IlepeyeHb KOMIIOHEHTOB TexHosorus Dopma CTtenenu ypoBHeil 0CBOEHUS
HHIeKC | GopMyIHpPOBKa ¢opmupoBan OIIEHOYHO KOMITeTeH LI H
us ro
KOMIIETeHIIH cpeacrsa
2 L
OIIK-2 Cnocodnoctn 3HaTh: JlabopatopHsie K Ba30Bblii ypoBeHb
NPUMEHAMb * [IpuHIUNBI TOCTPOCHHS MOBEPXHOCTEN; paboTHl, - - JIEMOHCTPHPYET YaCTHIHOE
cospemenHble Menmoobl » IIpuHuune! ananuza GopMooOpPa3oBaHUA. | CAMOCTOSTENBH 3 COOTBETCTBHE CIIEYFOLIHX 3HAHUIA:
uccne008anus, YMmernb: asi pabora. K MIPUHIMIIBI TIOCTPOSHHSI TIOBEPXHOCTEH,
oyenueams u *  AHalIM3HpOBaTh CTUIIb, HOpMY, K MPUHLUIIBI aHa3a GpopMooOpa3oBaHus,
npeocmasisiny KOMIIO3UIHIO, XapaKTep - HO JOITYCKaIOTCsI HE3HAYUTEIbHBIE
pesynomansol aBTOMOOMIIS/ 00BEKTa; C OMMOKH, HETOUHOCTH, 3aTPyIHEHHS TIPH
8bINOTHEHHOU PpAbOMu. * BBIABIATH OCHOBHBIE 3IEMEHTH/0O0BEMBL, I1 AHAMTHYECKHX OePALHsX.
a TaKKC HCIOCTATKH B T ToBbINIEHHDII YPOBEHD
(hopmooOpazoBaHuy; 3

- IGMOHCTPHPYET MOITHOE COOTBETCTBUE
CIEIYIONMX 3HAHUH: IPHHIMUITEI TOCTPOCHHUS
MOBEPXHOCTEH, IPUHLIHIIBI aHATH3a
(hopmoobOpazoBaHusi, CBOOOIHO ONEPUPYET
NPHOOPETEHHBIMH 3HAHHMSAMH.
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IK-19

CnocodoHOCTD
paspabamuvléams
¢usuueckue u
Mamemamuyeckie (8
mom qucne
KoMnbiomepHwie)
MoOenu A6IeHUl U
00veKmos,
OMHOCAWUXCA K
npoguio
OesimenbHOCu.

3HaTB:

YMmeTn:

TpeOoBaHMs K KaUeCTBY TPEXMEpPHOI
MOJIETIH ¥ TpeOOBaHMUS JUIs TIEpeaadn
MOJEH Ha MIPOU3BOJICTBO WM Ha
NIPOTOTUIIMPOBAHUE;

Cnoco0bl aHaIM3a ¥ KOHTPOJIS KauyecTBa
MIOCTPOCHHBIX KPUBBIX U IIOBEPXHOCTEH.

KoppekTHO opraHn30BbIBaTh U BECTH
OPOIIECC MOJICTHPOBAHHS ABTOMOOWIIS;
[Nonp30BaThCS MPOBENCHHBIM aHATH30M
(hopmooOpazoBaHus, paboTaTh C
KOHKPETHBIM CTHIIEM;

KoppekTHo nepenaBaTh BBITIOIHEHHYIO
TPEXMEPHYIO MOJIENIb Ha JAJIbHEUIIYIO
J0pabOTKy KOHCTPYKTOPY WIIH B Ipyrue

MporpaMMel J1J1d BBITTOJTHEHUA qepTemel‘/’I u

p.. I3MeHATh HaCTPOMKU TOYHOCTH
MIOCTPOCHHUS JUIS PA3HBIX 0OBEKTOB.

Baagern:

Meronukoil ananuza, oCTPOEHUs U
pa3paboTKH MOBEPXHOCTH aBTOMOOMJIS;
Meroaukoii reverse engineering.

JlabopaTopHbie
paborsl,
CaMOCTOSATEIbH
as pabora.

=

lxxwl

=0

Ba3oBblii ypoBeHb:

BOCIIPOU3BOJICTBO MOJIYyYEHHBIX 3HAHUH B

XOZie TEKYILETO KOHTPOIIA.

IloBbINIEHHBI YPOBEHB:

MIPAKTUYECKOe MPUMEHEHHE OTYYEHHBIX
3HaHUII B IIpoliecce pa3pabOTKH TEOPETUUECKON
MIOBEPXHOCTH 00BEKTA.

**- CokparieHust popM OLIEHOYHBIX CPEICTB CM. B pwiokenun 3 k PIL.
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Ipunoocenue 3

HepequL OLHCHOYHBIX CPEACTB 110 JUCHUIIJIHHE «TpeXMepnoe KOMIILIOTEPHOE IIPOCKTUPOBAHUE

TPAHCHOPTHLIX CPEACTB»

HaumenoBan
No e [IpencraBnenue
o OCHORHOTO Kpartkas xapakrepucruka OLICHOYHOTO CPECTBA
C OIIEHOYHOTO CPEJICTBA B ®OC
cpencTea
CoBmecTHas ACSITENBHOCTD TPYIIIBI
00yJaronuXxcsi ¥ Nearoru4eckoro
paboTHUKA 101 yIIpaBICHUEM
MearornYecKoro paboOTHHUKA C TIEJTbIO
JlenoBas u/unu pelieHns yueOHbIX U MpoPeccCUOHaTbHO
1 poJieBast urpa - OPMEHTUPOBAHHBIX 33/1a4 TyTeM OTtcyTCcTBYET.
An) HUTPOBOIO MOJIEIMPOBAHMS PEATIBHON
npo6seMHo# cutyanuu. [lo3Bossier
OIIEHUBATh YMEHUE aHATNU3UPOBATh U
penraTh THMUYIHBIE TPO(ECCHOHATBHBIC
3a/1a4Mu.
[Ipo6remHoe 3a1anne, B KOTOPOM
OBYUAIOMEMYCS TIPEIAraoT AHaJIMUTHKA CTUJIS MAPKHU
. e yed ip aBTOMOOWIICH. AHAIN3
Keiic-3anaua OCMBICJIUTH PEAIbHYIO
2 00BEKTA, BEIBIICHUE
(K-3) npohecCHoHATBHO- OPUEHTHPOBAHHYIO
npobnem. Reverse
CUTYaIUIO, HEOOXOIUMYIO JUISl pEIICHHUS . .
N engineering.
JTAHHOM TTPOOJIEMBI.
CpenctBo KOHTPOJISI yCBOCHHS y4eOHOTO
MaTepuaia TeMbI, pa3Jiesia Wi pa3aesioB
P » pasil pasi OO0cyxkieHue ¢
Komnoksuym JTUCLUIUIMHBI, OPraHU30BaHHOE KaK
3 IpernoaBaTesieM YPOBH
(K) ydeOHOe 3aHATHE B BUJIe coOeceI0BaHUS
TOTOBHOCTH ITPOEKTA.
[e1aroTu4eckoro paboTHUKA C
00yJaroIUMHUCS.
CpencTBo MPOBEPKH YMEHUM MPUMEHSTD
KonTposbHas penl POBCPIH yM P
MOJIy4YEHHbIC 3HAHUS IS PEIICHUS
4 pabota OtcyrcTBYyeT.
(K/P) 3a/1a4 OIpeIeJICHHOTO TUIIA 110 TeME UITU
pazneny
CoBMecTHOE 00CYXIeHHE
. OueHoYHbIE CPEACTBA, TO3BOJISIOLINE
Kpyrnasiit cTou, pE3yabTaTOB aHAIIM3A T10
BKIIFOUYUTH OOYUAIOMINXCS B TPOIIECC .
JUCKYCCHS, 3aJJaHHOU TeMe,
00CYXJIEHHS CIIOPHOTO BOIIpOCa,
5 | monemmka, TUCHYT, pe3yNbTaTOB NOCTPOEHUS
npoOJIeMBI ¥ OIICHUTh UX YMEHHE .
AcbaTer apryMEHTHUPOBATh COOCTBEHHYIO TOUK TCOPETHHCCKOU
(K-O) prym p o y MOBEPXHOCTU U
3peHusl.
COOTBETCTBUS 3a/IaHUIO.

27




[Ipoexr

(1)

KoneuHslil IPOyKT, MOJIydaeMbli B
pe3ysbTaTe MIaHUPOBAHUS U
BBITIOJTHEHUS] KOMIUIEKCA Y4eOHBIX U
HCCIIEN0BATENbCKUX 3aJaHUN.
ITo3BoJIsIeT OLIEHUTH YMEHUS
00yJaroIIuXcsi CaMOCTOSITEILHO
KOHCTPYMpPOBAaTh CBOU 3HAHUSI B
IPOLIECCE PELIEHMSI TPAKTUUYECKUX 3a]a4
U Ipo0JieM, OPUEHTUPOBATHCSI B
UH(POPMALMOHHOM

IPOCTPAHCTBE U YPOBEHD
c(hOpMUPOBAHHOCTU AHATTUTUYECKUX,
HCCIIEIOBATENIbCKUX HAaBBIKOB, HABBIKOB
MIPaKTUYECKOIO U TBOPYECKOTO
MBIIUTICHUSI. MOKET BBITIOTHATHCS B
WHIMBHYTEHOM TIOPSIKE WU
TPyNIo 00yqarommxcs.

[Toctpoenue
TEOPETUYECKOMN
MIOBEPXHOCTU 00BEKTa
COTJIACHO TEKYLIEMY
3aJIJaHUIO.

PaGouas TeTpans
(PT)

JMIakTHYeCKUil KOMILIEKC,
NpeHa3HAYEHHbINA 114
CaMOCTOSITEIbHON pabOThI
00yJaroIIerocs M Mmo3BOJISIOIIHI
OIIEHUBATh YPOBEHb YCBOCHUS M
ydqeOHOTr0 MaTepuana.

OtcyrcTByeT.

PaSHoypOBHCBbIC

3a4a4YM U 3aJaHUA
(P33)

Pa3znnuaror 3amaun U 3agaHus:

a) pepOAYKTUBHOTO YPOBHSI,
MO3BOJISIOIINE OLICHUBATD U
JIMAarHOCTUPOBATh 3HAHUE
(hakTrdeckoro Marepuania (6a3oBbie
TOHSTHUS, AITOPUTMBI, (DAKThI) U
YMEHUE TMPaBUIBHO HCIIOJB30BATh
CreIUaTbHBIC TEPMUHBI U TIOHSTHS,
y3HaBaHHE 0OBEKTOB U3YyUCHHUS B
paMKax OIpeIeIeHHOTO pa3jiena
JMCIUTUIAHBI,

0) pEeKOHCTPYKTUBHOTO YPOBHS,
TI03BOJISIOIINE OLICHUBATD U
JIMarHOCTUPOBATh YMEHUS
CHUHTE3MPOBATh, aHAJM3UPOBATH,
0000maTh (GaKTUYECKUN U
TEOPETHUYECKHUI MaTeprall ¢
(hopMynupoBaHHEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBIIEHHEM IPUYUHHO-
CIIEICTBEHHBIX CBSI3EH;

B) TBOPYECKOTO YPOBHS,
MO3BOJISIOIINE OIICHUBATh U
JTMarHOCTUPOBATh YMEHHS,
WHTETPUPOBATH 3HAHUS Pa3IMYHBIX
obmnacTeii, apryMeHTUPOBATh
COOCTBEHHYIO TOUKY 3PEHHUSI.

OtcyrcTBYyeT.
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PacuerHo-
rpaduygeckas
pabota
(PTP)

CpencTBo poBEpKU YMEHUN IPUMEHSTD
HOJIy4EHHbIE 3HAHUSA 110 3apaHee
OIIPENEIEHHON METOIUKE ISl PEILICHUS
3a/1a4 WM 3aJJaHUi 110 MOIYJIIO WIH
JUCLUILIMHE B LIEJIOM.

OTtcyrcTBYyeT

Pedepar
(P)

[IpoaykT camocTosATenbHON PabOTHI
CTYJIEHTAa, MPEACTABJISIONTNN COO0M
KpaTKO€ M3JIOKCHHUEC B IIMCbMCHHOM BUC
IMOJIYYCHHBIX PE3YJIbTAaTOB
TEOPETUYECKOI0 aHaIM3a OINPEAEICHHON
Hay4dHOU (yueOHO- HCCIIeIOBATEIhCKOM)
TEMBI, 1€ aBTOP PaCKpBIBAET CYTh
HccaeayeMon mpooOIeMbl, MPUBOTUT
Pa3IMYHBIC TOYKHU 3PCHUS, a TAKIKC
COOCTBEHHEIE B3IJI1AbI HA HEC.

OTtcyrcTBYyeT

e

Joxmnan,
CcOo00IIIEHNE

(1C)

[IpoaykT camocToATENHEHOM PabOTHI
CTYJIEHTAa, IPEACTABIISIIONTNN COO0M
MyOJIMYHOE BBICTYIUICHHUE 110
MPECTAaBIICHHUIO MTOJTyYCHHBIX PE3YIIbTaTOB
pelIeHus onpeeIeHHON yueOHo-
MPAKTUIECKOH, YIeOHO-MCCIIeIOBATEIBCKON
WA HAYYHOU TEMBI

OtcyrcTByeT

N

YcTHbIN onpoc
cobecenoBanue,
(YO)

CpencTBo KOHTPOJIS, OpraHU30BaHHOE KaK
crenuaibHas Oecena neJarorudeckoro
paboTHHKA ¢ 00YJarOIIUMCS Ha TEMBI,
CBSI3aHHBIE C U3YYaEMOU TUCIUILIIMHOM, U
paccyrTaHHOE Ha BhISICHEHUE 00BbeMa
3HaHUH 00ydJaroIerocs mno
ompeieICHHOMY pa3zieny, TeMe, mpobiaeme
U T.I.

OtcyTcTBYET.

w

TBopueckoe

3aJaHuC
(T3)

YacTHUYHO periaMeHTUPOBAHHOE 33aJaHHUE,
UMeEIoIlee HECTAaH/IapTHOE PEeLeHUE U
IIO3BOJISIOIIEE AUArHOCTUPOBATh YMEHUS,
MHTErpUPOBATh 3HAHUS PA3TUYHBIX
oOnacreil, apryMeHTUpPOBATh
COOCTBEHHYIO TOUKY 3peHusi. Moxer
BBINOJIHATHCS B UHMBUTyaIbHOM
HOpsAKE WK IPYIION 00yJaromuxcs.

AHaIUTHKaA CTUIISA

aBTOMOOWIJICH KOHKPETHOM

MapKH.

Tect

(T)

Cuctema cTaHJapTU3MPOBAHHBIX 33aJJaHUH,
MO3BOJISIOIIAsE aBTOMAaTU3UPOBATh
HpoLEeypy U3MEPEHUs YPOBHS 3HAHUN U
yMeHui oOyyaroerocs.

OTtcyTcTBYET.
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(G2 1N

Tpenaxep
(Tp)

Texnuueckoe cpeaCTBO, KOTOPOE MOKET
OBITH MCIIOJIB30BAHO ISl KOHTPOJIS
NpUOOPETEHHBIX CTYACHTOM
npo(eccHOHaNbHBIX HAaBBIKOB U YMEHUI
10 YIPABJICHUIO KOHKPETHBIM
MaTepuaIbHbIM OOBEKTOM.

OTtcyTCTBYET.

D

Dcce

Cpencrso, 103BOJISIONIEE OLICHUTh YMEHUE
o0y4aromerocst MMCbMEHHO U3Jararh CyTh
HIOCTaBJICHHOM MPOOIIEMBI, CAMOCTOSTEIIHHO
MIPOBOAWTH QHAIN3 ATON TPOOIIEMBI C
HCIIOJIb30BAaHUEM KOHUENIUN 1
AQHATTMTUIECKOTO HHCTPYMEHTAPHS
COOTBETCTBYIOIIEH JTUCIUILIMHBI, JCTaTh
BBIBO/IbI, 0000IIAIONINE aBTOPCKYIO
TIO3UITUIO TI0 TIOCTABJICHHOM TTpoliieme.

OTtcyTCTBYET.
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