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[Iporpamma muciummebl  «Haueprarensnas reomerpus. Muxenepnas wu
KOMIBIOTEpHAst rpaduka» coctaBieHa B cooTBeTcTBUU ¢ TpedoBanusimu ®I'OC BO
1 y4eOHBIM IIaHOM 110 HarpasiyieHuto 21.05.04 T'oprHoe nemno



1. e ocBOeHUS TUCIHUILIMHBI

K OCHOBHBIM 1IEJISIM OCBOEHHUSI TUCUUILIMHBI «HauepTrarenbHas reoMeTpus.
WuxeHepHas 1 KOMIIbIOTepHas TpaduKa» ClieyeT OTHECTH:

— ¢hopMHpOBaHUE 3HAHUI 00 OCHOBHBIX MOJIOKEHHUSX, IPU3HAKAX U CBOMCTB,
BBITEKAIOIINX U3 METOa MPSIMOYTOIBHOTO MPOSIIUPOBAHUS M HEKOTOPHIX
pa3ziesoB MaTeMaTHKU (TEOMETPUH ¥ HEKOTOPBIX OMPESICHUIN U3 TEOpUHN
MHOeCTB). Ha 3ToM 6a3upyroTcsi TEOPETUIECKHNE OCHOBBI U TIPABUIIA TIOCTPOCHHUS
N300paXKCHHIA MPOCTPAHCTBEHHBIX MPEIMETOB HA TJIOCKOCTH (HadepTaTeIbHAS
TCOMETPHUS);

— (hopMHUpOBaHUE 3HAHUI 00 OCHOBHBIX MPABUIIAX COCTABJICHUS TEXHUYECKUX
yepTexei, HaHeceHus: pazmepoB ¢ yuetom ECKJI, urenun uepTexeit (MHKeHepHas

rpaduka);

— (¢opMHpOBaHKE 3HAHUIN 00 OCHOBHBIX NMPUEMAX U CPEJCTBAX KOMIIBIOTEPHOTO
MozenupoBaHus B coBpeMeHHbIX CAIIP (kommbioTepHas rpaduka);

— MOJITOTOBKA CTYJIEHTOB K JIEATEILHOCTH B COOTBETCTBUHU C KBATHU(UKAIIMOHHON
XapaKTEPUCTUKOM CTICIIMAIIMCTA IO HAMPABIICHUIO, B TOM YHCIie (hOpMUpOBaHHE
HaBbIKOB paboThl B CAIIP, co3nanust 3-Xx MEpHBIX MOJIENIEH JIeTanei u y3Jos,
CO3JaHUI0 YePTEKEN, COCTABICHUS TEXHOJIOTMI CHCTEMbI SHEPrO00eCIeUeHHUSI
MPOMBIIIJIEHHBIX U KOMMYHQJIBHBIX TPEAPUATHH.

K ocHOBHBIM 3aj1ayaM OCBOEHHUSI TUCIUIUINHBI «HaueprarenbHas reoMeTpus.
WNuxxeHepHas U KOMIIbIOTepHAs TpaduKkay ciaeayeT OTHECTH:

— OCBOEHHUE HABBIKOB 10 PYYHOMY 3CKU3UPOBAHUIO, COCTABIICHUIO YEPTEIKEU C
yuetroM TpeboBanuii ECK/, ureHuto uepTexeil, 0CHOBaM peBepC-UHKUHUPUHTA.

— OCBOCHME HABBIKOB 110 TBEPAOTEIIBHOMY MOJEIUPOBAHUIO, TEHEPALIUH YEPTEKEN,
CO37aHuI0 (DOTOPEATUCTUIHBIX N300paKeHUH, aHuMaIuu B coBpemeHHbIx CATIP.

2. Mecto nucunmiuabl B ctpykrype OOII 6akanaBpuara

Jucuunnuna «HaueprarenbHas reometpusi. UHXKEHEpHAs M KOMITBIOTEpHAs
rpaduka» OTHOCUTCS K YUCITY TPO(ECCHOHATBLHBIX YI€OHBIX TUCIUTIIINH 0a30BOM
yacTtu 6a3oBoro mukia (b1) ocHOBHOI 00pa3oBaTENbHON MTPOTPAMMBI
OakanaBpuara.



«HauepraTtenpHas reomerpusi. THkeHepHas 1 KOMIbIOTEpHAs Tpadukay
B3aMMOCBSI3aHa JIOTUYECKH U COJIEPKATETbHO-METOAUYECKH CO CIAETYIONTUMHU
nuciuiinHamMu 1 npaktukamu OOIT:

B 6a3oBoit yactu 6a3zoBoro 1ukia (b1):
— TeopeTudeckas MexaHHKa;

— MexaHnuka,;

— [IpoekTHas neATenbHOCTS;

B BapuatuBHoii yactu 6a3zoBoro nukia (b1):
—ABTOMAaTH3UPOBAHHOE TIPOSKTHPOBAHUE AIEKTPO-MEXAHUICCKUX
npeoOpa3oBaresei;

- Texaunueckoe oOCIyKUBaHUE U PEMOHT PHEProyCTaHOBOK U anmapaToB.

3. Ilepeyenb MIaAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIHHE
(MoyJ110), COOTHECEHHbIE C MJIAHMPYEMBIMHU Pe3yIbTATAMHU O0CBOEHUS
o0pa3oBaTeJIbHOM NMPOrPaMMBbI

B pesynbratre OCBOEHHA JUCHUIUIMHBI (Moaynis) y  oOydarommxcs
GopMHpYIOTCA  CIIEAYIONIME KOMIIETEHIMM M JOJDKHBI OBITh  JIOCTUTHYTBI
CIIEIyIOLIUE Pe3yJbTaThl OOy4YEeHHsI Kak 3Tan (OPMHUPOBAHHUS COOTBETCTBYIOLIUX

KOMIIETEHITU:
K B pe3ysabTarte ocBoeHUs1 IMepeyenb MIAHUPYEMbBIX
on .
00pa3oBaTeIbHON MPOrpaMMbl pe3yJabTaToB 00y4eHHs 10
KOMIIeTCHIUH .
o0yuarouuiics 10J1:keH 00,1a1aTh AUCHUTLIINHE

4. CTpyKTypa U coaepxanue nucuuivinabl «HayeprareabHasi reomerpus.
NuxeHepHass 1 KOMIILIOTEPHas rpapukKa

OO6mast TPyJI0EMKOCTh IHUCIUIIMHBI COCTaBIISIET 93aueTHhIX enuHuil, T1.e. 180
aKaJieMU4YeCcKnX 4acoB (u3 HuX 164 yaca — camocTosTeNbHast paboTa CTYJEHTOB).
Ha nepBoM Kypce B IEpBOM CEMECTPE BbIAENSAETCA 3 3a4€THbIE €AUHULBL, T.€. 108
aKaJeMUYECKHUX Yaca (M3 HUX 72 4acoB — caMOCTOsITeIbHAsl paboTa CTyIEHTOB), BO
BTOPOM CEMECTPE BhIACIACTCS 3 3aUeTHBIC €AUMHUIIB, T.€. 108 akajgeMuueckux yaca
(u3 HUX 72 4acoB — caMOCTOsATEIbHAs pab0Ta CTYJEHTOR).

Paznenst  gucuumunabel  «HaueprtatenpHas — reomerpusi.  MHxkeHepHas U
KOMIIbIOTEpHAs Tpadukay W3ydaroTCcs Ha MEPBOM M BTOPOM Kypcax.




OIIK-2 CnocoOHOCThIO TPUMEHSTh 3HATH: METOAbI aHAIN3A U

COOTBETCTBYIOIIUHN (HU3HKO- MOJIeTUPOBaHUS, PUIUKO-
MaTeMaTUYeCKHI anmnapar, MeTO/Ibl MaTeMaTUYECKUH anmnapar JiJisl peleHust
aHaJIM3a U MOJIETIMPOBaHUS, KOHCTPYKTOPCKHUX U

TEOPETHUYECKOTO 1 TEXHOJIOTMYECKUX 3aja4

AKCIIEPUMEHTAIILHOTO UCCIIEI0BAHMS
yMeTh: UCIOJIb30BaTh COBPEMEHHbIE
IpU pelIeHrur TpodhecCuOHaIbHBIX

METO/bl aHAJU3a U MOJCIUPOBAHUS JIJIsI
3a1ad4.

pelieHus 3a/1a4 KOHCTPYUPOBAHUS U
pacuéra.

BJIaJIeTh: UMEIOLUMUCS CPEACTBAMU U
crioco0aMH BBITTOJIHEHUS paboueit
IIPOEKTHOM M TEXHOJIOTMYECKOU
JOKYMEHTaLUH.

IlepBbiii cemecTp: nekuuu — 1 yac B Hepemnto (18 yacos), 1aboparopHbie pabOThl —
1 yac B Hegento (18 yacoB), hopMa KOHTPOJISE — DK3AMEH.
BTopoii ceMecTp: JEKIUU — HE IPEYyCMOTPEHBI, JAOOpaTOpHbIE pabOThI — 2 yaca B
Hezento (36 yacoB), opMa KOHTPOJIS — 3a4eT.
Ctpyktypa U coiepxaHue auciuruinHel «HauepTtarenpbHass reomeTpusl.
WmxenepHast 1 KOMITbIOTepHAas Tpadrka» Mo CPOKaM U BUIAM pabOThI OTPaKEHBI B
[Ipunoxenun 1.

Coaep:xxanue pa3aesoB JUCUUIINHbBI

IlepBblii cemecTp
4.1. HaueprarenbHas TeOMETPUS

4.1.1 IIpenmet uzyuenus. Jluteparypa. O nopsiake 3aHATHIL: JEKILIHH,
MPAKTUYECKUE 3aHATHSI, KOHTPOJIbHBIE PA0OThI, pacyeTHO-Tpaduueckue padoTHl,
OJINMITUA]IBI.

Mertoasl mpoenupoBaHUs: LIEHTpadbHOE, apauienbHoe. [IpsmoyronbHoe
POELIUPOBAHUE, KAK OCHOBA COCTABJICHUS MAIIMHOCTPOUTEILHOTO YepTexkKa.
[IpoernmpoBaHre TOYKH Ha JIBE U TPU B3aUMHO-TIEPIIEHIUKYJISIPHBIE TIJIOCKOCTH
npoekinii. OCHOBHBIE BBIBOIbI, BBITEKAIOIINE U3 MPSIMOYTOJILHOTO
MPOEIMPOBAHUS TOYKH HA JIBE€ B3aUMHO-TIEPIICHIUKYJIIPHbIE IIJIOCKOCTU
npoekiuii. O6pa3oBaHre KOMILUIEKCHOTO uepTexa (Metoq Monxka). BzanmocBs3b
OPTOTOHAJIBHBIX MPOEKIHNI U NPSIMOYTOJIBHBIX KOOPJUHAT.




4.1.2 IIpoeuupoBaHue NpsIMON JTUHUU U €€ OTpe3Ka. [[puHaaIeXHOCTh TOUKH
npssMou. Jlenenne orpeska nmpsaMour B 3aJaHHOM OTHOIIeHHUU. [Tosioxkenue nmpsamon
OTHOCHUTEJIBHO IIOCKOCTEH nmpoekiuid. [IpsiMas 06111eT0 1 4aCTHOTO MOJI0KEHUM.
Omnpenenenue HaTypaIbHOM BEJIMUMHBI OTpe3Ka NPSIMON 0OIIEro MOI0KEHUS
METOJIOM MPSIMOYTOJILHOIO TpeyrojabHuKa. Clieibl TPsIMOH.

4.1.3 B3zauMHOE NOJ0XKEHHUE NMPSAMBIX: IPSIMbIE TIEPECEKAIOIINECS, TapaICIbHbIE
u ckpenmBaromueca. O “KOHKYpUPYIOIIUX TOYKAX CKPEUIMBAIOIIUXCS MPSAMBIX.
O mpoekusx MmIockux yrioB. O0 yrie Mexay IByMs CKPEIUBAIOIUMUCS
npsMbeIMHU. Teopema 0 MpoeMPOBaHUH MIPSIMOTO yria (YaCTHBIHN CiTydaid).
[TnockocThk. CriocoOb! 3aanust MIOCKOCTH Ha uepTexke. Clebl MI0CKOCTH.
[Tpsimast 1 TOUKa B MJIOCKOCTH (MPU3HAKU NIPUHAJIEKHOCTH). | TaBHBIE TMHUU
IJIOCKOCTH (TOPU3OHTANIb U (PPOHTAIB).

4.1.4 IlonoxeHHe MIOCKOCTH OTHOCHUTENIBHO IUIOCKOCTEN npoekiuid. [Imockoctu
OOIIEro U YaCTHOTO MOJI0KeHUH. CBOWCTBO MPOCMPYIONIUX TIOCKOCTEH.
[IpoBenenue npoenupyroien MIOCKOCTH Yepe3 MPsIMYI0 (3aKIII0UeHHE MPSIMOH B
IJI0CKOCTh). [lepeceuenne nmpsMoi ¢ mpoenupyromen miockocTpo. [lepeceuenne
JIBYX TUIOCKOCTEH, U3 KOTOPBIX OJIHA - TTpoerupyromias. [lepeceuenne npyx
IJIOCKOCTEW 00IIETro MOJ0KEHUS (aJITOPUTM PELIEHU).

4.1.5 Ilepeceuenue NpsiMOil C TIIOCKOCTBIO OOIIETO MOJOKEHUS (AITOPUTM
pemenus). [loctpoeHue TMHUM TepeceueHust ABYX MIIOCKOCTEH M0 TOYKaM
nepeceueHust MpsIMbIX, JIEKAITUX B OJHOU MJIOCKOCTU € IPYTroM MIOCKOCTHIO.
[TapanienbHOCTh IPSAMOM U TIJIOCKOCTH U JABYX IUIOCKOCTEH (MpU3HAKU
napajienbHocTh). [lepneHauKyaspHOCTh MPSAMON U TUIOCKOCTH U ABYX
MJIOCKOCTEH (MTPU3HAKY MEPIICHIUKYISIPHOCTH).

4.1.6 Cnioco0b1 ipeoOpazoBanus yepTexa. CriocoObl mepeMeHbI IIOCKOCTEH
npoekiuii u Bpamenus. Ux o0utHocTh v oTirune. Crnocod nepeMeHbl TI0CKOCTen
MPOEKITNH, €ro MPUMEHEHHE JIJIsl OTIPEICIICHHS HATYypaTbHOM BEIMYUHBI OTPE3Ka
MPSMOM | TTOCKOM (UTYPHI U YTIIOB HAKJIOHA MX K TUIOCKOCTSIM TTPOEKITHHA.
Crioco06 BpaleHus BOKPYT OCEH NMEPICHIUKYIISIPHBIX U apaJIICIbHBIX K
TJIOCKOCTSIM TMIPOESKIIMIA U €ro MPUMEHEHHUE TSl OTIPEIeIICHNs HaTypallbHON
BEJIMYMHBI OTPE3Ka MPSMOH ¥ TIOCKOH (UTYPHI M YTIIOB UX HAKJIOHA K
IJIOCKOCTSIM MPOEKLIUHM.

4.1.7 Muororpannuku. Ux nzodpaxkenue Ha yeprexe. Touka Ha TOBEPXHOCTH
MHOTOrpaHHHKa. [lepeceueHne MHOrOorpaHHmKa IiI0ckocTbro. Onpenenenue
HaTypaJIbHOH BenuuHbI GUrypsl ceuenus. [loctpoenue pa3BepTku



MHOI'OTpaHHHKA. [lepeceuenne npsamon JIMHUY ¢ MHOTOIPaHHUKOM. B3aumuoe
IepeceYeHre MHOIOTPaHHUKOB.

4.1.8 Kpusble muHnu 1 noBepxHocTu. O0mue cBenenus. KprBble TMHUM MIIOCKHAE
U ipocTpaHcTBeHHbIE. KacaTenbHas kK KpuBo# InHUU. KpuBble TOBEPXHOCTH.
OOpazoBaHue KpUBBIX IOBEPXHOCTEN U UX N300paKEHUE Ha YEPTEXKE.
Knaccudukanus noBepxHOCTEH: JIMHENYAThIE U HEJIMHEWYaThle IOBEPXHOCTH,
pa3BepThIBaEMbIE U HEPA3BEPThIBAEMbIE MOBEPXHOCTU. L{nmmHapruyeckue u
KOHUYECKHE MOBEPXHOCTH 001Iero Buaa. HakoHHbIE KpyTroBble IUIUHAP U KOHYC.
Touka Ha KpUBOI MOBEPXHOCTH (IPU3HAK MPUHAJIEKHOCTH TOUYKH IIOBEPXHOCTH).

4.1.9 TloBepxuoctu BpameHus. O0pa3zoBaHue U N300paKEHNE HA YEPTEKE.
Tepmunonorus. Touka Ha noBepxHocTH BpameHus. Lunuaap Bpamenuns. Ceuenne
HIWIMHAPA TUIOCKOCTHI0. Bubl ceuenuit. [loctpoenune npoekuuii 1 HaTypajabHOU
BEJIMUYMHBI (PUTYpBI CEYEHHUSL. Konyc Bpamenus. Ero o6pasoBanue u
n300pakeHHe Ha yepTexxe. Buapl ceueHnii kKonyca miockocTslo. [loctpoenue
IPOEKLUH U HATYpaJIbHOTO BHUJ1a (PUT'YPBI CEUECHUS.

4.1.10 Cdepa. Ee obpazoBanue u n3o0paxeHUE Ha YEPTEKeE.

Touka Ha moBepxHocTU chepbl. Ceuenne cepsl mockocTbio. Top. Ero
oOpa3oBaHMEe U N300pakeHHne Ha yepTexe. Buasl Topa. Touka Ha TOBEpPXHOCTH
Topa. CedeHne Topa MI0CKOCThI0. KpyroBelie ceueHus Topa.

4.1.11 B3aumHO€ nepeceueHne KPUBbIX MTOBEPXHOCTEM.

OO6uuit anroput™ penieHus. [I[puMeHeHne MmI0CKoCTe B KauecTBe
BCIIOMOTaTENIbHBIX CEKYIIMX MOBEPXHOCTEN MPU MOCTPOCHUU JIMHUU NIEPECCUCHUS
JIBYX IOBEPXHOCTEU. XapaKTEPHbIE TOUKU JINHUU iepecedeHus. [loctpoenne
HATypaJbHON BEIMYUHBI (UTYPHI CEUCHUS IBYX MEPECEKAIONTNXCS KPUBBIX
ITIOBEPXHOCTEN IIPOCLUPYIOLIEH TIIIOCKOCTBIO.

4.1.12 B3auMHO€ nepeceueHre COOCHBIX TOBEPXHOCTEH BpaIllCHUS.
[Ipumenenue chep B KaUeCTBE BCIIOMOTATEIBHBIX CEKYIIMX ITOBEPXHOCTEH NP
MOCTPOCHUY JIMHUH TePECeUEHUs ABYX KPUBBIX MOBepxHOCTe. Heobxoaumbie
ycioBus Jy1s ipuMenenus cdep. [Ipumenenue chep ¢ mOCTOSTHHBIM LIEHTPOM.

4.1.13 B3auMHOE€ nepeceueHre COOCHBIX MOBEPXHOCTEN BpaIllCHUSI.

[Tpumenenue cdep ¢ mepeMEeHHBIM IIEHTPOM MPU TOCTPOCHUH JIMHUM TIEPECCUCHU S
JIBYX KPUBBIX MOBEPXHOCTEN. YacTHBIE ClIy4an B3aUMHOTO MEPECEYCHUST KPUBBIX
MOBEPXHOCTEN: a) MIJIMHIPUIECKUE TTIOBEPXHOCTH C OOIIMMH 00pa3yroIumu; 0)

KOHUYECKHE ITOBEPXHOCTH C OOIIEH BEPIIMHON; B) TOBEPXHOCTH BTOPOTO TOPSIJIKA,



B KOTOPBIE MOXKET OBITh BIIUCAHA (WJIM OMUCAHA) TPEThS IOBEPXHOCTHh BTOPOTO
nopsiaka (reopema MoHxa).

4.1.14 IlepecedeHue NpsMOM JIMHUH C KPUBOW MMOBEPXHOCTHIO.

AnroputM peurenus. [Ipumepsl MOCTpOEHUS TOUEK MEpEeceYeHUs: IPSMOM JIMHUU C
KPHUBOU MOBEPXHOCTHIO ITPU UCIIOIB30BAHUU BCIIOMOTATEIIBHBIX CEKYILIUX
IUIOCKOCTEN YaCTHOIO M OOIIETO MOJI0KEHUH.

4.1.15 BunToBbie TuHUHN U IoBepxHOCTH. OOpa3oBaHNe MUIUHAPUIECKON
BUHTOBOH JIMHUH U €€ N300pakeHne Ha yepTeke. O0pa3zoBaHue U N300pakeHre Ha
YEpTEXKE MPSIMOU M KOCOM BUHTOBBIX ITOBEPXHOCTEN. TOUKA HA BUHTOBOM
NOBEpXHOCTH. CeueHre BUHTOBOM MTOBEPXHOCTH IJIOCKOCTHIO NEPIEHAUKYIISIPHON
K OCH IMOBEPXHOCTH U IJIOCKOCTHIO, IPOXOASAIIEN Yepe3 OCh BUHTOBOM
MOBEPXHOCTH. BUHTBI 0JHO3ax0/AHBIE U MHOTO3ax0AHbIe. [1lar u X0 BUHTA.

4.1.16 AkcoHOMeTpHUUECKHE MPOEKIINN U UX Ha3HaueHue. MzoMerpruueckas u
JUMETpUYecKast IpAMOYroJibHble poeKknu. KoaddpuuueHTs ncKaxeHus
JNEWCTBUTEIBHBIE U TPUBEICHHBIE. [I0CTpOEHNE AKCOHOMETPUUECKUX ITPOCKIIAN
OKPYXHOCTEM, pacroyIOKEHHBIX B MIIOCKOCTSX MapaIeIbHbIX MIIOCKOCTIM
npoexkunii V, Hu W.

4.1.17 IlocTpoenne nzoMeTprueckoro osaina. I Ipumepsr noctpoenus
AKCOHOMETPHUUYECKHUX MPOEKIUHI MIIOCKUX U MTPOCTPAHCTBEHHBIX T€OMETPUUECKUX

buryp.

4.2. KomnbrotepHas rpaduka.
4.2.1 3nakomcTBO ¢ Autodesk Inventor. OCHOBBI MOJICTTUPOBAHHUS JICTAJICH.

00630p Bo3mokHOCTEH cuctembl. UuTepderic. Co3nanue napaMeTpruieckoro
sckuza. JlobaBieHne u peaakTHpOBaHUE T€OMETPUUECKUX 3aBUCUMOCTEH.
PenaktupoBanue pasmepoB. Co3nanue MaccuBoB Ha 3cku3e. Co3gaHne 3CKU3HBIX
0siokoB. [loHumManue onosemienunit acku3oB. Cozmpanue 3D-reomeTpun:
napamMeTpuyeckas TBEpAOTEIbHAs MOJIeTb. BrigaBiuBanue. Y cTaHOBKa MaTepuaia
u uBeta. [loBTOpHOE MCMOIB30BaHUE TFeOMETPUH ICKU3a. CBA3b C JAHHBIMU JPYTHUX
scku30B. Co3aHue 3ueMenTa BpanieHusi. Co3gaHue 3J1€MEHTOB CJIBUT.
Hcnonp3oBanue mpuMuTuBOB. JloGaBnenue conpspkenus. JlobaBnenue
ckpyrienuii. JlobaBienue dacok. Pazmemenue orBepctuii. Coznanue KpyroBoro
MaccuBa. PazMelienue OTBEPCTUI MO 3CKU3AM.



4.2.2 Coznanue coopku. [lonsitue pukcupoBaHHOTOo KOMIOHeHTa. J[o6aBneHue
CcOOPOUYHBIX 3aBUCUMOCTEN. 3aBUCUMOCTh coBMelIeHrne. CTerneHu cBOOOIbI.
3aBucumocTh BeraBka. 3aBucuMocTts Yron. 3aBUcuMOCTh KacatenbHOCTD.
VYnpasistoiue 3aBucuMocTi. PaboTa ¢ bubnunorekoii anemenToB. Mcnonb3oBanue
Macrepa npoekTupoBaHUsl OOJITOBBIX COCTMHEHUN. DKOHOMUS BPEMEHU C
uHCTpyMeHTOM. COOpKa.

Bropoii cemecTp
4.3 UmxenepHas rpaduka.
[IpoekMOHHOE YepUYEHHE.

4.3.1 IIpeaMer n KpaTkuid O4epK pa3BuTusA yepueHus. CTaHgapTU3anus KaK
(bakTop, CrIOCOOCTBYIOIIUM pa3BUTHUIO HAYKH U TeXHUKU. Equnas Cuctema
Koncrpykropckoii lokymentaruu (ECK]). Ee naznauenue, cTpykrypa u
conepkanue. TpeboBanus, npeabssisgemble Ctannapramu ECK/I k cocTaBienuto
U 0(pOPMIICHUIO YEPTEXKEH.

4.3.2 OO1ue mpaBuia BRIMOIHEHUS YepTexeit. DopMaThl TUCTOB YepTEKEH,
OcHOBHBIE U TOTIOTHUTENbHBIEC (POPMATHI, UX 00pa3zoBaHUE U 0003HAYCHUE.
OcHOBHas HAJIMKCh U e pacnoiokeHune Ha popmare ymcta (TOCT 2.301-68).

Macutabbl n300pa)keHUl U UX 0003HAYEHHE HAa YEPTEKE B OCHOBHOW HAAUCU H
Ha nioste ueptexa (COCT 2.302-68).

4.3.3 Jlunuu yeptexa. TUNbI TUHUN, UX HAYEPTAHUE U OCHOBHbBIC Ha3HAYEHUS.
TommmAaa Bcex THUIIOB JUHUH 110 OTHOIIEHUIO K CIUIOIIHOM TOJICTOM OCHOBHOM
muanm (T'OCT 2.303-68).

4.3.4 Ilpudtsl yeprexusie. Tumnsl u pazmepsl mpudra. [lnpruna 6yks u
tommuHa tuHui mpudTa (COCT. 2.304-81).

4.3.5 OcHoBHast HAMKUCH (YTIOBOM IITAMIT), COJEPKAHUE U TTOPSIIOK €€
3anosHeHus Ha ueprexax (FOCT 2.104-2006).

4.3.6 N3obpaxxenns — Buabl, paspessl, ceueHus (I'OCT 2.305-2008). OcHoBHBIE
MOJIOKEHUS U onpeiesieHnsi. MeTo1 MpSIMOYTOJIbHOTO TPOCIIMPOBAHUSI — OCHOBA
cocTtapyieHud ueptexen. Buapl. Conepxanue u onpeaeneHue Buaa. [ maBHbIi,
OCHOBHBIE, JIOTIOJTHUTEIBLHBIE U MECTHBIC BUJIbI, UX OINPEICIICHUE U PACIIOI0KECHUE
Ha yepTexe. OO003HAUEHNE TOTOJHUTEIBHBIX U MECTHBIX BUJIOB Ha YEPTEKE.
Paspesbl. Onpenenenue u coaepkanue paspesa. Kinaccudukamms pa3pe3oB B
3aBUCHUMOCTH OT IOJIOKEHUS CEKYIIEeH MIOCKOCTH OTHOCUTEIIBHO TOPU30HTATIBLHOMN



TJIOCKOCTH MPOCKITNH (TOPU30HTAIbHBIC, BEPTUKAILHBIC, HAKIIOHHBIE),
OTHOCHUTEJBHO JIIMHBI U BHICOTHI IIpeIMeTa (IIPO10JIbHbIE, IOTIEPEYHBIE), OT YUCia
CEKYIIMX IJIOCKOCTEH (ITPOCThIE U CIOXkKHBIE). Pacmonoxenue n o003HaueHue
paspe3oB Ha yepTexke. MecTHbie paspesbl. CoeIMHEHUE YacTu BUIA U YacTH
COOTBETCTBYIOIIIETO pa3pe3a v UX Pa3cICHUE Ha YepTeke. Y CIOBHS,
00eCIeuynBaOIINE BO3MOKHOCTh COCTMHECHHSI TIOJIOBUHBI BU/IA U TTOJIOBUHBI
paspe3a. Ceuenus. OnpeneseHue u cojepxanue ceueHusi. CeueHus -
BBIHECEHHBIC M HAJIO)KCHHBIC, UX PACIIOJIOKEHUE M 0003HAUCHUE HA YEPTEKE.
VYcnoBHOCTH U yIPOUIEHUS, TIPUMEHSIEMBIE PU U300pA)KEHUU BUJIOB, Pa3pe30B U
CCUCHUU:

1. 3o0paxkeHune NOJOBUHBI BUIA, pa3pe3a WU CEUCHHUS, €CITU OHU
MPEICTABIIAIOT CAMMETPUUHYIO DUTYypYy.

2. I/I306pa}KCHHC B Pa3pe3C¢ TOHKOCTCHHBIX 3JICMCHTOB THIIA pe6ep KCCTKOCTH,
CIIMIO MAaXOBHKOB, CINIOIIHBIX BAJIOB, KOr'la CCKYyIIasd IJIOCKOCThb HAIIpaBJICHA
BIOJIb ,Z[JII/IHHOﬁ CTOPOHBI TAKOI'O JICMCHTA.

3. U3oOpakeHue B pa3pe3e OTBEPCTUM, PACTIONOKEHHBIX HAa KPYTJIbIX (PJIaHIIaXx,
KOTJ]a UX OCH HE COBHAAAIOT C CEKYIIEH TUIOCKOCTBIO.

4.3.7 O6o3HaueHus rpadudecKre MaTepralioB U MpaBujia UX HAHECEHUS Ha
yeprexax (I'OCT 2.306-68). Hanecenue mTpuxoBKH B pa3pe3ax U CEUCHUSX.

4.3.8 Hanecenue pazmepoB (I'OCT 2.307-68). CeneHust 00 OCHOBHBIX
TpeOOBaAHMSIX U TIpaBUJIaX HAHECEHUS Pa3MEPOB PACCMATPHUBAIOTCS BHIOOPOYHO B
3aBUCUMOCTH OT ATArOB BBIMOJIHEHUS Tpaduueckux pador.

4.3.9 Axconometpuueckue npoekiuu (I'OCT 2.317-69). IlpsimoyronsHbie
nu30MeTpudecKas u gumerpudeckas npoeknun. Koadounments: nckaxenus. O
MPOEKLHIX OKPYKHOCTEH, PACIIOIOKEHHBIX B INIOCKOCTSIX MapaJIEIbHBIX
IJIOCKOCTSIM Mpoekinii. HanpaBnenue 60NbIoi 1 Majioi ocei AITuIica u ux
BEJINYMHBI B 3aBUCUMOCTH OT MPUHATHIX KOAPHUIIMEHTOB UCKAKEHUS.
HamnpapieHust ITPUXOBKHU B pa3pe3ax U CEYCHUAX aKCOHOMETPUUECKUX
U300pAKEHU.

4.3.10 OcHOBHBIE TOJIOKEHUS 1O ChEMKE ICKU30B. OIMpeesieHue 3CKu3a.
TpeboBaHUs K BBIOJHEHUIO 3CKU3a. PEKOMeH Ay 1o mociieI0BaTeIbHOCTH
BBINOJIHEHUS DCKH3A.

4.3.11 Pa3zvemuble coequuenus. Pe3b00BbIe U3EINS U UX COETUHEHUS.
N3obpaxenue u o6o3nauenue pe3pd (I'OCT 2.311-68). TOCT 2.315-68. Bujsi
pe3b0: MeTpuiecKas, JI0MMOoBast, TpPyOHas, KOHUYECKas, TparenenaaabHas u



crielMagbHas. JIEeMEHThI pe3b0: AJIMHA MOJIHOTro Mpoduis pe3sObl, coeru,
Hazpessbl, packu, NpoTouku. Kpenexxusie u3aenus: OONTH, IIMWIBKU, TalKY,
maiiosl. MIx n3o0paxeHnue Ha yepTexe U 0003HAYeHHE B OCHOBHOM HAAMNUCH U
crienuuKaIum.

4.3.12 3y0OuaTsie 3alleIUICHUs] ¥ COCTMHEHUS ITTOHOYHBIC U IIJTUIIEBBIC U X
n3o0paxkeHue Ha ueptexe. [IpyxuHbl, UX N300paKEHU Ha YepTexe. Y CTIOBHOCTH
npu uzoopaxennu npyxxud (FOCT 2.401+-T'OCT 2.409-74).

4.3.13 HekoTopsle cCBeZIeHUS O BUJIaX WU3ACIIHUN: AeTalb, COOpOUHAs €AUHUIIA,
xomruiekce ¥ komruiekt (TOCT 2.101-68).

4.3.14 HekoTtopble cBeJIeHUS O BUAAX U KOMIUIEKTHOCTH KOHCTPYKTOPCKHUX
JIOKYMEHTOB.

Yeprex netanu. COOpOUHBINA YepTEX, YEPTEXK 00ILIEro Buja, rabapuTHBIN 4EPTEX,
cienu@uKanus, UxX orpeaeacHue, coiep>KaHue U MECTO B IIPOM3BOACTBE MIPH
co3nanuu uznenus. [lonarue 00 0CHOBHOM KOHCTPYKTOPCKOM JIOKYMEHTE,
OCHOBHOM KOMIIJIEKTE€ KOHCTPYKTOPCKUX TOKYMEHTOB M MOJTHOM KOMIUIEKTE
KoHCTpYKTOpcKuX nokymMeHTOB (TOCT 2.102-68, TOCT 2.119-73).

4.3.15 BrimosiHeHHE paboYuX YepTeIKEH IeTanei.

HekoTopbie 0cOOEHHOCTH HAHECEHHS pa3MEPOB Ha pabOUUX UepTekax
TeXHUYECKUX nerajeil. [IoHsITHe 0 KOHCTPYKTOPCKHUX M TEXHOJOTHICCKUX Oa3ax.
HaneceHnne pa3MepoB Ha JETaJAX, H3TOTABIMBACMBIX JINThEM, IITAMITOBKOM, Ha
JeTalsAX, 00padaThIBaeMbIX COBMECTHO ¢ conpsiraemoit netanbto (TOCT 2.109-73).
OcHOBHas HAJMKCh, €€ 3aM0JIHEHUE, YKa3aHHe 0003HAYEHUS IETAIH U €€
matepuana (TOCT 2.104-2006).

4.3.16 CocraBrieHre 4epTexeld COOpOUHBIX eMUHUIL. YepTex o0IIero Buaa
cOOpPOUYHOM €NMHUIIBI U COOPOYHBIN YepTEeXK, UX COACpKAHUE, N300paKeHUE U
HaHeceHue pa3MepoB. HekoTophie YCIOBHOCTH U YIPOIIEHUS, TPUMEHIEMBIE TIPU
nu3o0paxennn ueprexeit coopounsix eaunamil (FOCT 2.109-73, T'OCT 2.119-73).

4.3.17 Crneuuduxanus, ee Ha3HaAUYCHUE, COJIEPKAHUE U TMOPSIOK 3aMTOJTHEHHSI BCEX
ee pasaenos (I'OCT 2.106-96).

4.3.18 Yrenue yeprexeit. JleranmupoBaHue KakK 3aBEPIIAIONTUI 3Tal 00y4YeHUs
YEPUCHUIO.



4.4 KommnbroTepHas rpaduka.
4.4.1 Coznanue 2D-ueptexeil u3 3D-1aHHbBIX

Co3pnanue BUIOB etanu. Tumbl BUI0B Ha yepTexe. Co3maHnue HOBOTO YepTexka.
Pa3Mmerienrie 6a30BOro U MpoeKIMOHHOTO BUI0B. PazMetienue ceuenus. Co3nanue
JOTIOJIHUTENBHOTO BUa. Co3aaHue BHIHOCHOTO BUia. PegakTupoBaHue BUJIOB.
BripaBHuBanue Buja. i3meHnenue BeipaBHUBaHus. OTOOpakeHUE BUIA.
JloGaBieHne 0603HaYeHHI B YepTEKHbIC BUbI. Mapkep LIEeHTpa U OCEBbIC TUHUH.
PenakrrpoBanre HaMMEHOBAHUM U MOJIOKEHUN 0003HaUYeHUN BUIOB. Pasmepsl.
OcHoBHo nHCTpyMEeHT Pasmepsl. bazossiit u bazossiit Habop. Lens u HaGop
pa3MmepHsbIx nenei. OpauHaTHbI 1 HaGop opaunat. PegaktupoBanue pa3Mepos.
NHcTpyMeHThl 0003HAaUEHUS OTBEpCTHM U pe3b0. [TomyueHue pasmepoB ¢ MOJACIH.
ACCOIIMAaTUBHOCTh. 3aMEHa CChUIKA Ha MOJEb.

4.4.2 TTonp30BaTEIbCKUAE CTHJIMA Y 1IA0JIOHBI.

Pa6ora co ctunsimu. Coznanue crangapra. Co3jaHue TUIIOBBIX XapaKTEPUCTUK
00BbeKTOB. OmpeneneHue CTUiIs TEKCTa i pa3MepoB U 0003HAUECHUH.
Onpenenenne HOBOTO CTHIIS pa3Mepa. Y CTaHOBKa napamMeTpoB ciost. Hactpoiikn
TUIIOBBIX XapaKTEPUCTHK 00beKTOB. CoxpaHeHue cTaHaapTa. MizmMenenue ctuis
usera. Onpeaenenrne HOBOro Matepuaiia. OnpeaeaeHue OCHOBHOM HAAUCH.
Coxpanenue HOBoro 1adnona. Co3gaHue madioHa ObICTPOro 3amycka.

4.4.3 Co3ganue CI0KHBIX YEPTEKEN U AETATUPOBOK.

Co3gaHue ClI0KHOTO YEPTEKHOrO BUaA. [ [poeKIIMOHHbBINA BUJ U3 CEUEHHUS.
Co3gaHne 3CK13a Ha YEPTEHKHOM BuJe. MecTHbIN paspes. MI3MeHeHne OTHOIIEHU
yeprexent aertanu. Bugumocts geraneid. [lonaBnenne Buna. [logaBnenne
areMeHTOB uepTexa. Pa3poiB Buga. Cpes. [losnb3oBaTenbCckuii BUL.
Hcnonb30BaHue CIIOKHBIX MHCTPYMEHTOB JIJIs 0003HAYSHUM Ha YepTexKe.
ABTomaTnueckuii TekcT. BerHocka. Cniennanbapie 0003HaueHus. Homepa
no3unuid. ABTonymepanus no3uiuii. Co3nanue cnernudukanuu. PegaktupoBanue
3Ha4YeHUs pa3mepoB. [IpocTaHOBKA OpIMHATHBIX PA3MEPOB U ABTOMATHYECKUX
OCEBBIX JIMHUM. Tabnuia oTBEpCTUil.

4.4.4 OcoOeHHOCTH MTPOEKTUPOBAHUS CIIOKHBIX JETajCH.

[IpoenupoBaHHasi reOMETPUsI 1 HHCTPYMEHT 1o ceueHusiM. [IpoenupoBanue 3D-
scku3a. OnpeneneHue myTy 3JEMEHTa M0 CeYEeHUSIM MexK 1y Toukamu. Co3ganue
AJIIEMEHTOB 10 ceyeHus M. Mcnonb3oBanue 010kHOTa nHXKeHepa. Co3iaHue caBura.



Co3nanue o6onouku. CozgaHue MmaccuBa OTBepCTU. Pazmelienne oTBepcTuii o
JUHEWHBIM pa3mepaM. Co3gaHue MPsIMOYTOJIBHOIO MacCUBa OTBepCTH. bonbiiie o
IOPSIMOYTOJIBHBIX MaccuBax. Vcrosib30Banne ClnoxkHbIX 3)(PEKTUBHBIX
UHCTpyMEeHTOB. KoMOMHMpOBaHUE TUIIOB OKpYTJIeHU. JloOaBieHre HaKJIOHHOM
rpaHy. 3aMmeHa OJIHOM rpanu Apyroi. CummerpudHoe oroopaxenue. Coznanue
CMEILEHHOM MI0cKocTH. Mcnonbp30BaHue CONPSHKEHUS IS 3aKPBITHS TPOCBETA.
JloGaBnenue pe3pOsl. McnonbzoBanue oTKpeITOro npoduisd. Mcnons3oBanue
IIPEACTABICHUN B AECTAJIH.

4.4.5 CnoxxHble COOPKU U MHKEHEPHBIE HHCTPYMEHTHI.

VYnpasnenue cpenoit coopku. Coznanue npencrasienus suaa. Co3ganue
MpeCTaBICHUs YPOBHS AeTtanu3anuu. [1o3umonHbIe mpeacTaBICHuUS.
Hcnons3oBanne MactepoB npoektupoBanus. Mcnosib3oBanue Macrepa
MIPOEKTUPOBAHMS MOAIIUITHUKOB. Vcroib30BaHNe aTalTUBHBIX AJIEMEHTOB B
coopke. Mcronb3zoBanue reHeparopa Bajia. PacyeT u mocTpoeHue sop
XapaKkTepucTuk Bajia. Mcmonp30Banue renepaTopa 3youaThiX 3aIeIIeHHM.
Hcnonb3oBanue reHeparopa mmoHOYHOTo coenunenus. Pabota c
JOTIOJIHUTEIbHBIMU UHCTPYMEHTAMH COOPKH. 3epKaIbHbIE KOMITOHEHTHI.
[Ipoun3BoaHBINM KOMIOHEHT. JIMHAMHUYECKUE 3aBUCUMOCTH Y aHUMAIIUsI COOPKH.

4.4.6 Paborta ¢ metamsaMu U3 JIMCTOBOTO MaTepHaIa.

Omnpenenenue CTUIIS JIMCTOBOTO MeTauia. [TocTpoeHne KOMIIOHEHTOB JINCTOBOTO
Mertaiia. Co3manue rpann. Jlo6aBiaeHne cTeHOK B aeTaib. [loctpoeHue u3
cepenuHbl. Mcnonb30BaHne HE3AMKHYTOTO KOHTYpa. JloOaBiieHrne OMOIMOTEYHBIX
AJIIEMEHTOB Ha CTUObI. MI3ydeHue npoJBUHYTOr0 HHCTPYMEHTA HE3aMKHYTOTO
KoHTypa. [locTpoeHue nepexoaoB B IMCTOBOM MeTasuie. PaboTta ¢
CYIIECTBYIOIMMU KOHCTPYKIIMAMH. [loOaBlieHnEe MOCIETHUX IITPUXOB.
[TogroroBka geranu K u3rotropiieHnto. Co3ganue pa3BepTku. [JokyMeHTHpOBaHUE
JIeTAJIEN JIMCTOBOTO METAaJlIa. Y CTAHOBKA Ipouecca. JIokyMeHTUpOBaHue
porecca.

4.4.7 Co3nanue usienuii B pabodeM MpoCTPAHCTBE COOPKHU.

Coznanue coopku. [Tonstue pukcupoBanHOTrO KOMIoHeHTa. Jlo6aBneHne
COOpPOYHBIX 3aBUCHMOCTEH. 3aBUCHUMOCTh coBMelieHrne. CTeneHn CBOOOIbI.
3aBucuMocThb BeraBka. 3aBucuMocTh YToi1. 3aBUcHUMOCTh KacaTeIpHOCTD.
VYupasisitomue 3aBucuMocTi. PaboTa ¢ bubanorekoit anemenToB. Mcnonp3oBanue
Mactepa npoekTUpoBaHUsl OOJITOBBIX COCAMHEHUN. DKOHOMUS BPEMEHU C
uHcTpyMeHToM COopka.



5. O6pa3oBare/ibHbIE TEXHOJIOTUU

Meroauka npenoaaBaHus AUCUUILUIMHBI «HaueprarenbHas reomerpusi.
WNuxeHepHass W KOMIIbIOTEpPHas TIpauka» U pealn3alnus KOMIETEHTHOCTHOI'O
MOJIX0/1a B M3JI0KEHUH Y BOCIIPUSATUU MaTepuaa peycCMaTpUBAET UCIIOJIb30BAHUE
CIEIYIONIMX AaKTUBHBIX M HWHTEPAKTUBHBIX (OPM TMPOBEACHUS TPYMIOBBIX,
WHIUBUYyaJIbHBIX, Ay IUTOPHBIX 3aHATUN B COUYETAHUU C BHEAYJUTOPHOM paboTOM C
1eIb0 (HOPMUPOBAHMS U PA3BUTHUS TPO(PECCHOHATBHBIX HABBIKOB, 00YYaIOIIUXCS:

— IIOATOTOBKA K BBIIIOJHCHHUIO ITPAKTHICCKUX pa60T B AYIUTOPHUAX BY34,

— 3aIIMTa U UHIUBHIYyaTbHOE 00CYKICHNE BBIMTOIHICMBIX 3TAIOB MPAKTHICCKUX
pabor;

— UTPOBOE MPOEKTHUPOBAHUE;

— pa3bIrpbIBaHUE POJIeH (POJIEBBIE UTPHI);
— UHAVBUIYAJIbHBIN TPEHAXK;

— IT'PYIIIOBOM TPEHUHT;

— IPOBEJACHUE MACTEP-KIACCOB IKCIEPTOB U CIEUUAIUCTOB 110 MHKEHEPHOU
rpaduke U KOMIBIOTEPHOMY MOJIETUPOBAHUIO.

VYenpHBI BeC 3aHATH, MPOBOJAMMBIX B MHTEPAKTUBHBIX (pOpMax, orpeaesieH
TJIaBHOM 1IETTBbI0 00pa30BaTEIbHON MTPOTPaMMBbl, 0OCOOCHHOCTHIO KOHTHHT€HTA
OOy4JaroIINXCs U COIepKaHUEM JUCIUTUTHHBI «HadepraTenapHas reoMeTpusl.
WNuxenepHas 1 KOMIbIOTEpHAs Tpayika» U B 1IEJIOM IO JUCIUTIIMHE COCTABIISET
50% ayauTOpPHBIX 3aHATHI. 3aHATUS JICKIIMOHHOTO Tuna cocTaBisitoT 30% ot
o0beMa ayIUTOPHBIX 3aHATU.

6. OneHoYHBIE CPeACTBA AJIA TEKYLIero KOHTPOJIA yCIIeBAeMOCTH,
NMPOMeKYTOUYHOI aTTecTAlMu 10 UTOraM 0CBOEHUSI TUCIHUIJIMHBI U Y4eOHO-
MeTOAHYECKOe 00ecneyeHue CaMOCTOATEIbHOM padoThl CTYACHTOB

B nporiecce 00yueHus UCTIONB3YIOTCA CAEAYIOIINE OLEHOYHbIE
(bopMBI CAMOCTOSTENILHON paOOThI CTYICHTOB, OLIEHOYHBIE CPEJICTBA TEKYILETO
KOHTPOJISl YCTIEBAEMOCTH M MPOMEXKYTOUHBIX aTTeCTAIUH:

B nepsom cemectpe
- paboyas TeTpajib;
- MIOJrOTOBKA K BBIMOJHEHUIO MPAKTUYECKUX PadOT U UX 3aIlUTA;



- peleHre KOMIUIEKTOB 3a/1a4;
- KOHTpOJIbHast paboTa;
- JK3aMeH.
Bo BTOpOM cemecTpe
- TOJITOTOBKA K BBITIOJHEHUIO MPAKTUYECKUX PAa0OT U UX 3aIUTa;
- BBITIOJTHEHUE TpaPUUecKux padboT;
- KOHTpOJIbHAsI paboTa;
- 3auer.
OOpa3s1bl TECTOBBIX 3aJaHH, paboyeil TeTpaan, KOHTPOIbHBIX
BOIIPOCOB U 3aJIaHUH JUTS IPOBEIICHHS TEKYIIEro KOHTPOJIS, IK3aMEHAITMOHHBIX
OWJIETOB, TIPUBEICHBI B TPUIIOKECHUH 2.

6.1. @oHI OLIEHOYHBIX CPEACTB /IJIsl IPOBEACHUA MPOMEKYTOUHOM
aTrrecTaluy 00y4arOIIUXCA MO JUCHUIINHE (MOXYJIIO)

6.1.1. IlepedyeHb KOMIIETEHIIUHN C YKa3aHUEM ATaoB UX (HOPMUPOBAHHUS B IIpoIIeCCe
OCBOCHHUSI 00pa30BaTEIBHON MTPOTPAMMBI.

B pesynbTare OCBOCHUS AUCHUILIUHBI (MOAyJis) (GOPMUPYIOTCS CIEAYIOIIUE
KOMITETCHIIUH:

B pe3yiabTaTte ocBOeHHMsI 00pa30BaTeIbHOM NPOrpaMMbl 00y4aromiics
Kon xomnerenumu
HOJI2KeH 00/1a1aTh

OIIK- 2 CHOCOOHOCTBIO IPUMEHSATH COOTBETCTBYIOLIMN (PU3UKO-MAaTEMaTHIECKUN
amnmnapaT, METOJIbl aHAIM3a U MOJIEIMPOBAHNS, TEOPETUIECKOTO U
9KCHEPUMEHTAILHOTO UCCIIEAOBAHMS ITPU PEIICHUH MPO(ECCHOHABHBIX
3agaq (OI1K-2)

B mporiecce ocBoeHus 06pa3oBaTebHON TPOTrPaMMbl JAHHBIE KOMIICTCHITHH,
B TOM YHUCJI€ HMX OTACJIbHBIE KOMIIOHEHTHI, (POPMHUPYIOTCS TIOATAITHO B XOJE
OCBOCHHMSI OOYYAIOIIMMUCS JUCIUIUINH (MOJyJIel), TPAKTUK B COOTBETCTBUH C
y4€OHBIM TUITAHOM M KaJIeHJapHBIM TpaukoM y4eOHOTo mpoiiecca.




6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,

(opMupyeMBbIX 110 UTOraM OCBOCHUS AUCHUILIUHBI (MOIYJISI), OMUCAHUE IIKAJ

OIICHUBAHHUA

[Ioka3zarenem OICHUBAaHUA KOMHE?TGHHHI‘/’I Ha Ppa3JIMYHbIX JTallaX HX

q)OpMI/IpOBaHI/I}I ABIICTCS JOCTHKCHUC 06y‘IaIOHII/IMI/ICH IIAHUPYEMBIX PE3YJIbTATOB

0Oy4eHUs MO JTUCHUILUIUHE (MOJIYIIIO).

OIIK-2 crnoco0HOCTbI0O MPUMEHSTH COOTBETCTBYIOLIUI (PU3NKO-MATEeMATHYECKHI annapaT, MeTOAbl aHAJIN3a U

MOAC/IUPOBAHUSA, TEOPECTUYECCKOI0 M IKCIIEPUMEHTAJIBbHOI'0 UCCJICA0BAHUSA ITPH PCIICHUU l'lpO(l)eCCI/IOHaJ'ILHbIX

3amaud (OIIK-2)

Kputepun ouennBanns

IToka3zarenan
2 3 4 5
3HATh: OOyuaromuiics OO6yuarommuiics OO0yyaromuiics OO0yuarommuiic
JEMOHCTPUPYET MOJHOE | IEMOHCTPUPYET JIEMOHCTPHUPYET i
METOAbI aHaJIu3a U
OTCYTCTBHUE WU HETIOJTHOE COOTBETCTBHE | YACTHUHOE COOTBETCTBHE | IEMOHCTPHUPYE
MOACINpPOBaHNA, o o
HEJIOCTATOYHOE CJEAYIOLIUX 3HAHUM: CIEAYOLIUX 3HAHWUH: | T TOJTHOE
dusmKo- COOTBETCTBHE MeTobl aHATIN3a U METOJIBI aHausa U | COOTBETCTBHEC
MaTeMaTHYSCKHUH CJIEIYIOLIUX 3HAHUM: MOJICIUPOBAHMU, MOACIMpOBaHNA, CIETYIOIHNX
armapar TS (hnzuko- o . 3HAHUM:
N3UKO-MAaTEMATHYECKUN
pelIeHus Metozbl ananusa u MaTeMaTHUeCKHil ammapar s ermery | METOMP aHATH3A
KOHCTPYKTOPCKMX U | MOICIHMPOBAHMA, anmnapar s PeleHus P P u
TEXHOJIOIMYECKHUX ¢buznKo P P KOHCIPYRTOpCRHX "
- MOACIUPOBaAHUA
sana . KOHCTPYKTOPCKHUX 1 TEXHOJIOTUYECKUX 3a/ad, FACIHp
q
A MaTeMaTHICCKIN TEXHOJIOTHYECKHUX '
arnmnapar Uil pelleHus sazau. Jlomyckatorcs HO JIOITyCKAIOTCS Pusuo-
KOHCTPYKTOPCKIX 3HAUUTENbHbIC OMKNOKY, | HESHAYUTEILHBIC MATEMATHIECKH

TCXHOJOTHUYCCKHUX 3ada4

MPOSIBIISIETCS
HEJIOCTAaTOYHOCTh
3HaHU, 110 psy
IOKa3aTelei,
00yJaroTIHiics
HCIIBITHIBACT
3HAYHUTEITHHEIE
3aTPYAHCHIS IPU
ONepUpPOBaAHUU
3HAHUSAMU TPH UX
IepeHOCe Ha HOBbIE
CUTYaIIUH.

OIIMOKH, HETOYHOCTH,
3aTPYJHECHHS [TPH
aHAIMTHYECKUX
orneparusix.

W anmapaT IS

pemeHus
KOHCTPYKTOPCK
ux
TEXHOJIOTHYECK
uX 3a71a4

u




yMeThb: OOyuaromuiics He ymeeT | OOydaronuincs OO0yyaromuiics OO0yuaroruiic
WA B HEOCTATOYHON JEMOHCTPUPYET JIEMOHCTPHUPYET s

Hcronesosatk CTETICHH yMeeT HETIOJTHOE COOTBETCTBHE | YACTUYHOE COOTBETCTBUE | JIEMOHCTPHUPYE

COBPCMCHHLIC HCIIOBb30BaTh CIICYIOIINX YMEHHI: CIEIYIOINX YMEHHIA: T TIOJTHOE

CAIIP nna coBpemennbie CATIP HCTIOJTB30BaTh WCTIOJIb30BaTh COOTBETCTBHE

PCLICHI 3a/1aq TUTSL PEIIICHUS 3a71a9 cospemennsie CAIIP coBpemennble CAIIP mnst | cnemyrommx

KOHCTP?/HPOB aHmi KOHCTPYUPOBAHUS U JUIA pelieHus 3aaa4 peleHus 3a1a4 YMEHUI:

1 pacvera. pacuéra. KOHCTPYUPOBaHUS U KOHCTPYHPOBAHUS U WCTIOJTb30BaTh
pacuéra. JonyckaroTcs | pacu€ra. Y MEHUA COBpEMEHHBIE
3HAYMUTENbHBIE OINOKH, | OCBOEHBI, HO CAIIP mna
MIPOSIBIISCTCS JIOITYCKAKOTCS peleHus
HEJO0CTAaTOYHOCTDb HE3HAYNUTCIIbHbBIC 3aga4y
YMEHUH, 10 Py OIUOKH, HETOYHOCTH, KOHCTPYHPOBA
[IOKa3aTeIIEeH, 3aTPYAHEHUS IIPU HUS U pacuéra.
oOyJarouiics AHATUTUYIECKIX CBob6oaHO
HCTIBITHIBACT orepanusx, IepeHoce onepupyeT
3HAYUTEIbHBIC YMEHUI Ha HOBBIE, MPUOOPETEHH
3aTpyAHCHHS TPU HECTaHIapTHBIC BIMU
OINEpUpPOBAHNU CUTyaluu. YMCHUAMU,
YMCHUAMU IIPU UX MMPUMCHSCT UX
MEePEeHOCce Ha HOBbIC B CUTYaIUsIX
CUTyaluu. MHOBBIIIEHHON

CJIOKHOCTH.

BJIAJIETD: OOyuaroiuiics He OOyuaromuiics Binageer | OOyuatomumiics yactudno | OOyuaromniuiic

BJIaJIeCT WU B METOaMHU BJIaJICeT METOIaMH s B TIOJTHOM

METOAaMH HeJIOCTATOYHOI cTeneHn | rpadHyecKoro rpaduUecKoro ob6beme

rpaguyeckoro BJIaJIECT METOIaMH MPEeCTaBICHUS MpeJCTaBICHUS] OOBEKTOB | BIAJCET

TPCACTABICHHA rpadu4ecKoro 00BEKTOB B B DHEPIE€TUYECKOM METOJaMU

06beKTOB B NPEICTABICHUSA DHEPreTUYECKOM MAIIMHOCTPOEHHUH, rpaduuecKoro

SHCPIeTHICCKOM 00BEKTOR B MAaIIHHOCTPOCHHUH, MpeCTaBICHU

MAIIMHOCTPOCHNN. | 5pepreTrueckoM JIOTTYCKAKOTCS HABBIKI OCBOCHEI, HO 1 0OBEKTOB B

MAaIIHHOCTPOCHHH. 3HAUMTENIbHBIE omnOKky, | ONYCKaoTCA SHEPreTHUYECK
NposBIsIeTCS: HE3HAYUTEIIbHbIC oM
HEJ0CTaTOYHOCTh omMbKH, HETOYHOCTH, MAaIIHHOCTPOE
BJIaJICHNS HAaBBIKAMH 110 | >4 1PYAHCHUA HIpH HUH,
ALY TIOKa3aTese, AHAITUTAYECKHAX
OGyuaromiics orepanmsx, nepeHoce cBO0OOJTHO
YMEHUI Ha HOBBIC, MPUMEHSIET




WCIIBITBIBAET
3HAYUTEIHHBIC
3aTPyAHCHUS IPU
MIPIMEHEHUN HaBBHIKOB B
HOBBIX CUTYyaIIUsIX.

HECTaHIApPTHBIC
CUTyaluu.

TTOJTyICHHBIC
HaBLIKU B
CUTYaIHIX
TOBBIICHHOM
CIIOKHOCTH.

[[Ikanbl OLEHWUBAHUSA pPE3YJbTATOB MPOMEKYTOUYHOM aTTECTAMM M UX
OIMHUCAHUE:

(I)opMa HpOMe)lcyTO‘IHOﬁ aTTeCTalum: 3a4eT

[IpomexyTouHas aTTectanus oOydaromuxcs B popme 3auéra NpoBOIUTCS O
pe3ynbTaTaM BBINOJHEHUS BCEX BHUJOB Y4YEOHOW pabOThl, MPEIyCMOTPEHHBIX
y4€OHBIM IIJIAaHOM MO JaHHOW JUCHUIUIMHE (MOAYJI0), TIPU 3TOM YUYUTHIBAIOTCS
pe3yNbTaThl TEKYILIEro KOHTPOJS YCHEBAEMOCTH B TeueHHe cemectpa. OreHka
CTENEHU JOCTIXKEHUS OOyYaIOIUMUCS IUIAHUPYEMBIX pPE3ylbTaTOB OOyUYEHUS I10
JUCHMIUIMHE (MOJYJIO) MPOBOAMTCS IMpenojaBaTesieM, BEAYIIUM 3aHATUSA IO
JUCHUILIMHE (MOJYJII0) METOAOM 3KCIEPTHOU OLleHKU. [1o uToraM npomexyTouHou
aTTeCTAIK 10 JUCIUIUIUNHE (MOJIYIJI0) BHICTABIIAECTCSA OIICHKA «3aYTCHO» WU «HE
3auyTeHo». K MpOMeXyTOUHOM aTTecTalMd JIOMYCKAITCS TOJBKO CTYACHTHI,
BBITIOJTHUBIIIME BCE BHJBl Y4yeOHONW pabOThl, NPEAYCMOTPEHHbIC pabouei
nporpamMmmoit no pucuumuinee «HaueprarensHas reometpus. Muxenep-

Hasg W KOMIIbIOTEpHas Trpadukay (COaiM KOHTPOJIbHbIE pPabOThl, pPacyeTHO-
rpaduueckue paboThl).

Mxana
Onucanue
OLICHUBAHUSA

BeinmonHensl Bce BUABI y4€OHOM padOThI, MPEayCMOTPEHHBIC
yaeOHbIM TuUTaHOM. CTyIEHT JEeMOHCTPUPYET COOTBETCTBHUE
3HaHWM, YMEHUHN, HAaBBIKOB TMPHUBEICHHBIM B  TaOJIUIAX
MoKaszaTesield,  ONepupyer  MNPUOOPETEHHBIMU  3HAHUSIMH,
3a4TeHO YMEHUSIMH, HABBIKAMHU, IIPUMEHSET UX B CUTYAlUsIX TTOBBIIIEHHON
cioxxHOCTU. [Ipy 3TOM MOTYT OBITH JIOMYIIEHBI HE3HAUYUTEIIbHbBIC
OIMOKK, HETOYHOCTH, 3aTPYJHEHUS TPU aHAJTUTUUYECKHUX
olnepanusx, IEPEHOCE 3HAHMW ©U yYMEHHM Ha  HOBBIE,
HECTAaHJAPTHBIE CUTYALUH.




He BbmonHen oauH wimu Oosiee BHUIOB Yy4yeOHOM paboOTHI,
MPEAYCMOTPEHHBIX YUEOHBbIM IUIaHOM. CTYyJEHT JEMOHCTPUPYET
HEINOJIHOE  COOTBETCTBHE  3HAaHUM,  YMEHHW,  HaBBIKOB
OPUBEJIECHHBIM B  Ta0nMIax IoOKas3aTelled, JIOMyCKaroTCs
He 3aureno .
3HAYUTENIbHbIE OMIMOKH, NPOSBISETCS OTCYTCTBUE 3HAHUH,
YMEHHM, HAaBBIKOB IO PsIAy IOKAa3aTeNIed, CTYIAEHT HCIBITHIBACT
3HAQYUTENbHBIE 3aTPYAHEHUsS NPHU OIEPUPOBAHUM 3HAHUSAMH H

YMCHHAMU IIPpHU UX IICPCHOCC HA HOBLIC CUTYAllHH.

DopMa IPOMEKYTOYHOM ATTECTANUM: IK3AMEH

[TpomexxyTouHas aTrectanus odydaromuxcs B popMe 3K3amMeHa MPOBOIUTCS
10 pe3yibTaTaM BBIMIOJIHEHHUS BCEX BUJIOB YUEOHOUN pPabOTHI, MPEayCMOTPEHHBIX
y4eOHBIM IIJIAHOM IO JAaHHOW TUCHMIUIMHE (MOAYJI0), TIPH ATOM YUYUTHIBAIOTCS
pe3ysbTaThl TEKYILIETO KOHTPOJS YCIEBAEMOCTH B TeueHHME cemecTpa. OlieHka
CTEMICHU JOCTUXKEHUS OO0YUYaAIOIIUMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHsS IO
JUCHUIUIMHE (MOJYJII0) TPOBOJAMUTCS IpenojaBareieM, BEAYIIUM 3aHSATUS IO
JTUCUUIUIMHE (MOYJII0) METOJIOM SKCIIEPTHOM OlleHKH. [1o nToram npomexxyTouHon
aTTeCTallUM 10 JUCHUIUIMHE (MOJYJIIO) BBICTABIISICTCS OICHKA «OTIHYHOY,
«XOPOIII0Y», KYIOBJIETBOPUTEIILHO» WIIH «HEYOBJIECTBOPUTEIHHO.

K mpomexyTodHOW  aTTeCTaluu  JIOMYCKAlOTCS  TOJIBKO  CTYIEHTHI,
BHITIOJIHUBIIIME BCE BHJABI Yy4eOHOW paboOThl, TPEIYCMOTPEHHbIE paboueit
nporpammor 1o aucuuiuinHe «HaueprarenbHas reomerpusa. MHKeHepHas u
KOMITbIOTEpHAs Tpaduka» ( CAaiu KOHTPOJIbHBIE PabOThI, pacyeTHO-TpadudecKre
paboThl).

HIkana ouenuganusn Onucanue

Buvinonnenvt  6ce  6uovl  yuebHou  pabomul,
npedycmompeHnuvle  yueOHvim — naamom. Cmyoenm
O0eMOHCmpuUpyem CcoOmeemcmeue 3HaAHUll, YMeHUl,
Omuno HABLIKOB NPUBCOEHHbIM 6 mabiuyax noxazamenel,
onepupyem npuoOPemeHHbIMU 3HAHUAMU, VMEeHUsMU,
HABbIKaMU, NPUMEHSem UX 8 CUMYAYUsX NO8bIUEHHO

CJIOOCHOCNIU. Hpu omom modxcem Oblmb Oonyu;eHa




He3HavumelbHdaA OWU6KCI, HeNn1o4YHOoCN1b, 3ampy0HeHue
npu aHalmuumudecKux onepayusix, nepeHoce 3HAHUU U
yM@HML? Ha Hoewble, HecmaHOapmele cumyayuu.

Xopowo

Buvinonnenvt  6ce  6uowi  yuebHOU ~ pabomul,
npedycmompeHuvle  yueOHviM  niaanom. Cmyoenm
oemMoHcmpupyem Henoxoe, npasuibHoe
coomeemcmeue 3HaHUll, yMeHutl, HABbIKOS
npugedeHHbIM 8 mabauyax nokazamenei, oo eciu npu
9mom OvlLiu OonyujeHvl 2-3 HecyuecmeenHvle OUUOKU.

Yooenemsopumenvro

Buvinonnenvr  6ce  6uowi  yuebHOU ~ pabomubl,
npedycmompeHntole  yyeoHvimM — niaanom. Cmyoenm
O0eMOHCmpuUpyem coomeemcmeue 3HAHul, 8 KOmopom
oceéewjena  OCHOBHAsl, HAubodee BAJNCHASL  HACMb
mamepuana, HO Hpu  IMOM  OONyWeHa  O0OHA
3HAUUMENbHASL OWUOKA UL HEMOYHOCTb.

Heyoosenemsopumenvro

He svinonnen ooun unu 6onee 6uoos yueonou pabomei,
npeodycMoOmpeHHolX  yueOHviM  niaanom. Cmyoenm
O0eMOHCmpuUpyem HenoiHoe COOmeemcmeue 3HAHUI,
YMeHUll, HABLIKO8  NPUBEOEHHBLIM 8  MAOIUYaAx
nokasameret, OONYCKAOmcs 3Hayumenvhvie OuUOKU,
NPOAGIAEMC. OMCYMCMEUe 3HAHUU, YMEHUl, HABbIKOS8
no paody nokazameneu, CmMyOeHm UCHbIMblEaem
3HauUumMenbHble 3ampyOHeHUs Nnpu  ONnepuposaHuu
SHAHUAMU U YMEHUAMU NpU UX NnepeHoce HaA HOBble
cumyayuu.

DoHaBl OIIEHOYHBIX
MporpamMme.

CpPEACTB TMPEJCTaBIICHbl B MPUIIOKEHUU 2 K padboueit

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE 0OecreuyeHre JUCHUIINHbI

a) OCHOBHAs JTUTEpaTypa:

1. Topnon B.O., CemennoB-Oruesckuii M.A. Kypc HauepTarenbHO reOMeTpUu. —

M.: Hayxka, 2007.



2. T'opnon B.O., UBanos FO.b., Connnesa T.E. CoopHuK 3a1a4 1o Kypcy
HauepratenbHol reometpun. — M.: Hayka, 2004.

3. ®aznynun 2.M., Xanauaos B.A. UnxenepHas rpaduka. M.: Akagemus, 2011.

4. bpoackuit A.M., ®aznynun 3.M., XannunoB B.A. Unxenepnas rpaduxa
(meTtaimooOpaboTka). M.: Axamemus, 2016.

0) TONOJHUTENbHAS TUTEpaTypa:

1. Crangaptet ECK/I: 'OCT 2.101-68,. C6opounsliif ueptex. Meronudeckue
ykazanus. M.: MAMMU. 2000. TOCT 2.102-68, 'OCT 2.104-2006, 'OCT 2.106-
96, 'OCT 2.109-73, T'OCT 2.119-73, I'OCT 2.301-68+T"'OCT 2.307-68, TOCT
2.311-68, TOCT 2.315-68, 'OCT 2.317-69, I'OCT 2.401-T'OCT 2.409-74.

2. CammuikuH B.JI., CmupnoB B.H., bponckuit A.M. Metoanueckue yka3aHus K
YIOPaXHEHUSM U YCIIOBHS 3a]1a4 IO KypCy Ha4epTaTeIbHOW reoMeTpun. — M.:
MAMU, 2008.

3. Komektus aBTopos. Ilox penaknneit @aznynuna 3.M. [letanupoBka

4. Camunkun B.JI. Haueprarensnas reomerprsi. OCHOBHBIE MTOJIOKEHMS, TPU3HAKA
Y CBOMCTBA. BOIpoCH! 1711 caMONoAroToBKM. Mertoandeckue ykazanus. - M.:
MAMU, 1983.

5. bponckuit A.M. HaueprarenbHasi reometpusi. YueOHoe rmocooue. - M.: MAMU,
2000.

6. Camunxun B.J[., CmupnoB B.H. [lo3unnonnsie 3agaun. Meroanueckue
ykazanusa. — M.: MAMMU, 1996.

7. Camuiikus B./I., Cmupnos B.H., [lapes B.I1. Merpruueckue 3amaun.
Mertonnueckue ykazanus.- M.: MAMU, 1990.

8. bpoackuit A.M. Ilox penakumeint Cammiikuna B./l. [Toctpoenune nunmit
B3aMMHOTI0 NepecedyeHus nmopepxHocren. Yacru 1-4 u 2-1. Meroguueckue
ykazanus. M.: MAMU, 1983.

9. Camuiikun B./I., XanaunoB B.A. B3auMHoe nepeceyeHrne MHOTOTPAaHHUKOB.
Meronnueckue ykazanusa. M.: MAMU, 1986.

10. CmupnoB B.H., XannnaoB B.A. AKCOHOMETPUYECKHUE MPOCKIHUU.
Mertonnueckue ykazanus. M.: MAMU, 1998.



11. Konnextus aBtopos. [lox penakuueii @aznynuna 3.M. Pe3p0bl u pe3p00BbIE
coequHeHus. Meroanueckue ykazanusa. M.: MAMU, 2011.

12. Komntektus aBTopoB. [Tox pepakuuein @aznynuna 9.M. Beinonnenue
yepTeKel COOPOUHBIX €IMHHUII IO ICKU3aM (paboduM YepTerkam) JeTalei.
Metoaudeckue ykazanus o yepuenuto. M.: MAMMU, 2004

13. Komnexktus aBTopoB. Iloa penakuuein Camunkuna B./[. Hanecenue pa3zmepos
Ha ACKM3aX U pabouymnx yepTekax JeTaliel ¢ y4eToM “KOHCTPYKTOPCKUX U
TEXHOJIOTUYECKHUX TpeOoBaHuil”. MeToanuecke ykazaHus 1o yepyeHuto. M.:

MAMU, 1990.

B) MporpaMMHOe 00ecIiedeHHE U HHTEPHET-PECyPCHI:
[IporpammHuoe obecrieyeHue:
1. Autodesk Inventor (becriatHas ctyneHueckass BEpCHs).
2. Autodesk AutoCAD (becruiatHas cryaeH4ecKast Bepcusi).
3. Autodesk Fusion 360 (becmuiatHas cryaeHueckast Bepcusi).

I/IHTepHeT-pecprLI BKJIFOYAIKOT yIIG6HO-M€T0I[I/ILIeCKI/I€ MaTCpUaJibl B 3JICKTPOHHOM
BHJIE, TIPEJICTABJICHHBIC Ha caiiTe lib.mami.ru B pazjiene «DJIEKTPOHHBIM KaTaJoT»
(http://lib.mami.ru/lib/content/elektronnyy-katalog).

[Tone3nple yueOHO-METOIMUCCKHE U MHPOPMAITMOHHBIC MaTEPUAIIbI PEICTABICHBI
Ha calTax:

VYuebnsbiit kypc no Fusion 360:

https://www.youtube.com/playlist?list=PL19LEPktOr7aqvWtAKWb3bAwgOIKN
KsIN

VYuebnsie Matepuansl Autodesk:

http://www.autodesk.ru/adsk/serviet/index%3FsitelID%3D871736%26i1d%3D9298
027

8. MarepuajibHO-TeXHHUYECKOE o0ecredeHue TUCHMIIIMHBI

Yetpipe kKOMIBbIOTEpHBIE TabopaTopun kadenaps! «HxeHepHas rpaduka u
KoMITbIOTEpHOE MojaenupoBanue» Aya. [1K-416, T1IK-417, T1IK-517, TIK-518



ocHanieHHbIe 50 KOMIbIOTEpaMu, JIabopaTopusi ¢ POHIOM TUIOBBIX JeTaNeh U
HaraaabIx mocoowuit [1K419.

Q. MeToanuyeckue peKoMeHIAIUu JJI51 CAMOCTOATEIbHOH PadoThI
CTYJE€HTOB

Orarbl Npouecca OpraHu3alul CaMOCTOSTENBHONU PadOThI CTYJEHTOB:

[ MOATOTOBUTENIbHBIN (OTPEAEIICHHE LIEJIEH U COCTABICHHUE MPOTPaMMBbI
CaMOCTOSITENILHOM pabOThl, HOArOTOBKA METOANYECKOTIO O0ECIICUEeHUs U
o0opy10BaHUS );

O OCHOBHOH (peayin3anus IporpaMmMsl ¢ UCIIOJIB30BAaHUE IIPUEMOB ITIOMCKA
uH(popMauu: yCBOCHHE, ITepepaboTKa, MpUMEHEHUE, Niepeiaya 3HaHuM!,
(UKCUpOBaHUE PE3YIIHTATOB);

[ 3AKITIOYUTENbHBIN (OLIeHKa 3 ()PEKTUBHOCTH M 3HAYMMOCTH IPOTPAMMBI;
aHaJIN3 pe3yJIbTaTOB CAMOCTOSITEIbHOM pa0OThl, KX CUCTEMATU3AaLIHs; BBIBOJIBI O
HaNpaBJICHUSX ONTUMM3ALUH TPY/A).

YToO6b! IPaBUILHO OPraHU30BaTh CBOIO CAMOCTOATEIBHYIO padb0oTy, HEOOX0IUMO
CTYJEHTY CO3/1aTh YCJIIOBUS ISl IPOIYKTUBHON YMCTBEHHOM IE€ATEIBHOCTH.

K ycnoBusiM IpOJyKTUBHOCTH YMCTBEHHOM €ATETbHOCTH OTHOCSITCS:

N MIOCTENIEHHOE BXOXK/IEHHE B padoTy;

N BBIJIEP’KMBAHNE UHIMBUIYaIbHOTO pUTMA, TeMIIA pabOThI U pa3Mepa ee
UCITOJIHEHHUS,

O PUBBIYHAA [TOCJIEI0BATEIBHOCTD U CUCTEMATUYHOCTD JAESATENBHOCTH;

N PaBUIBHOE YEPEIOBAHNUE TPY/1a U OTIbIXA.

CryzieHTy Ba’)KHO MIOMHUTb:

N OTJIBIX HE MPEATNOIaraeT MOJHOTO Oe3ACMCTBUS, OH MOXKET OBITh JOCTUTHYT
NEpEMEHON  JIena;

[ CMEHY MepUuoioB paboTocrnocoOHOCTH B TeueHue nHsa. Hanboee
IUIOJOTBOPHO ISl 3aHSTHUSL YMCTBEHHBIM TPYJIOM yTpeHHee BpeMs ¢ 8 1o 14
4acoB, MaKCUMaJlbHas paborocrmocooHocTh ¢ 10 10 13 wacos, ¢ 16 q0 19 vacos, ¢
20 1o 24 4Jacos;

[ coOmro/ieHre nepepbiBoB yepe3 1-1,5 yaca nepepriBbl o 10-15 MuH, yepes
3-4 gaca pabotsl nepepsiB 40-60 MuH;

[ YTOOBI BBITIOJTHUTH BECh 00bEM CaMOCTOSITEIHLHOM paOOThI MO MpeaMeTaMm
Kypca, HEOOXOAMMO CUCTEMAaTUYECKN 3aHUMAThCS 10 3-5 4acoB €XXeTHEBHO,



YKEJIAaTeJIbHO B OJIHU U T€ K€ Yachl, IPU YEPEIOBAHNU 3AHITHI C IepepbIBaMH 15
OT/IbIXA;

O 1€JIECO00PA3HO €XKENHEBHO paboTaTh HE O0Jiee YEM HaJl IBYMS-TPEMsI
JTUCHMIUIMHAMH, HAYMHAs CO CPEIHETO 110 TPYAHOCTH 3a/laHus, IEPEeXos K Ooee
CJI0)KHOMY, HaMoCIeA0K OCTaBUB JIETKYIO YacThb 3aJlaHusl, TPEOYIOITyI0 OobIe
ONPEIECIICHHBIX MOTOPHBIX JIEUCTBHM.

WTak, caMOCTOSITENIbHBIE 3aHATHS NOTPEOYIOT HHTEHCUBHOIO YMCTBEHHOI'O TPY/a,
KOTOPBI HEOOXOJUMO HE TOJBKO MPABUIBLHO OPraHU30BaTh. JlJisi ONTUMAaTbHON
OpraHM3alMM CaMOCTOSTENBHON pabOThI CTYAEHTY PEKOMEHAYETCSl COCTABICHHE
JUYHOTO PACHMCAHUS, OTPAKAIOIIEr0 BPEMsI U XapaKTep 3aHATHI (TEOpEeTHUECKUN
Kypc, HIpaKTUYECKHE 3aHsATUs, TIpaduyeckue paboThl, UYTEHHE JIUTEPATYyphl),
nepepbIBbI Ha 00€, YKUH, OTAbIX, COH, IPOE3] U T.A.

JlesTenbHOCTh CTYAEHTOB 1O (POPMUPOBAHUIO HABBIKOB

y4eOHOM caMocCTOsITeTbHOM  paboThl. Kaxaplli  CTyIEHT CaMOCTOSTENIBHO
OTPENIECIAECT PEKUM CBOCH CaMOCTOSITEILHON pabOTHI.

B mpouecce camocTosTensHOM paboThl CTYAEHT NPUOOPETAET HABBIKH
caMOOpraHu3alluy, CaMOKOHTpOJI, CaMOyNpaBleHUs, camopediekcun U
CTAaHOBUTCSI aKTUBHBIM CAMOCTOSATEIbHBIM CyOBEKTOM YUeOHOM NeATEIBHOCTH.

B nporuecce camocTosiTebHON pabOThI CTYICHT IOKEH:

N OCBOMTh MUHUMYM COJIEP>KaHHUsI, BRBIHOCUMBII Ha CAaMOCTOSITENIbHYIO padoTy
CTYZIEHTOB M IIPEMJIOKEHHBIN ITpenoaaBaresieM B coorBeTcTBrH ¢ PI'OC BhICIIETO
npodeccuonansHoro oopazosanus (PI'OC BIIO) no qaHHOM TUCUUIIIIUHE;

[ IUTAaHUPOBATh CAMOCTOSITENIbHYIO PA0OTY B COOTBETCTBUH C IpapukoM
CaMOCTOSITENIbHOM paboThl, PEI0KEHHBIM PEI01aBaTENeM;

[ OCYIIECTBIISITH CAMOCTOSITENIbHYIO pabOTy B OPraHU3allMOHHBIX opMax,
IpeyCMOTPEHHBIX YUeOHBIM IUTAHOM M paboyeil mporpaMMoi npernoaaBaTeds;

N BBIMIOJIHSTH CAMOCTOSITENbHYIO pab0OTy U OTUUTHIBATHCA 10 €€ pe3yJIbTaTaM B
COOTBETCTBUM C TIpadUKOM MPEACTABICHUS PE3yNbTaTOB, BUAAMH M CPOKAMHU
OTUYETHOCTH 110 CAMOCTOSATENIbHON pabOTe CTYAEHTOB;

[ UCIIOJIb30BaTh JIJIs1 CAMOCTOSITENIbHOM paboThl METOAUYECKHE 1TOCOOuS,
yueOHbIe TocoOUs, pa3pabOoTKU CBEPX MPEIOKEHHOTO IPEIo1aBaTeIeM MepeyHs.

10. MeTtoanyeckue peKOMEHIANNH /1JI51 MPenoaaBaTeJisi

B mepByro ouepenp HEOOXOAMMO OMHPATHCS HA JICUCTBYIONMIYIO PabOdyro
nporpaMMmy IO JUCUUIUIMHE, B KOTOPOH 0053aTeIbHO JOHKHBI ObITh OMPEIEIICHBI
KOJIMYECTBO M TEMATHKAa MPAKTUUECKUX 3aHATUN Ha KaXIbIi cemecTp. st Kax10ro
3aHSATHS OINPEAENAIOTCS TeMa, 1elib, CTPYKTypa U cojepxkanue. Mcxoas U3 HUX,
BbIOMpalOTCs (opMa MpoBedeHUs: 3aHATUS (MHTEPAKTHUBHAsA, CaMOCTOSATEIbHAs



pabora, MacTep-Ki1acc, TECTUPOBAHUE U T.JA.) U JUJAKTHYECKUE METOJIbI, KOTOPbIE
OpU STOM NPUMEHSAET NpenojaaBarens (MHAUBUAYyalbHas paboTta, paboTa Mo
rpynmnam, JieioBas urpa u npod.). LlenecooOpa3zHocTs BeIOOpa IMpernojaBaTesieM
TOTO WJIM MHOI'O METOJa 3aBUCHUT, IJIaBHBIM 00pa3oM, OT e€ro 3(()eKTUBHOCTU B
KOHKPETHOM cuTyauuu. Hampumep, ecnu mpenojasaresb CTAaBUT — 3a7ady
OTTAYMBAHHUE TPAKTUYECKOTO HABBIKA IIPU OCBOCHUM CIIO)KHOM TEMBI, TO
MPOBOAUTCA MacTep-Kijacc ¢ JUYHON JEMOHCTpAIMel BBIMOTHEHUS paboThl. Jliis
TPYNOEMKHX II0 BPEMEHM W PYTUHHBIX ONEpalMy 3adad CleayeT INPOBOIUTH
POJIEBYIO UI'PY € KOJUIEKTUBHBIM y4aCTHEM CTYACHTOB.

Ocoboe BHUMaHUE CIENyeT YACIUTb XPOHOMETPaKy 3aHATHUS, T.C. BBIJCICHUIO Ha
KaX/IbI dTam 3aHATUS ONpene’EHHOro BpeMeHu. {1 mpenogaBaTensi, 0cOOEHHO
HAQUMHAIOILEr0, YPE3BbIYAIIHO BAXXHO NPUIEPKUBATHCA  3aIVIAHUPOBAHHOTO
xpoHoMeTpaxka. Eciii aToro He ynaércs caenarb, TO IPErnoaaBaTesto HE00X0AUMO
IPOAHAIU3UPOBATh XOJ 3aHATHS W, BO3MOXHO, BHECTH H3MEHEHHs JUOO B €ro
CTPYKTYpY, 1100 B (hOpMy €ro npoBeACHUS.

HeoOxoaumMocTh 1aHUpOBaTh U aHAIM3UPOBATH yU€OHO-BOCIIUTATEIbHBIN MPOLIECC
B JUJAKTUYECKOM, IICUXOJOTMYECKOM, METOJUYECKOM acCHeKTaX C Y4eTOM
COBPEMEHHBIX TpPeOOBaHUI K IPENOAaBaHUIO0 OOYCIABIMBAET, B CBOIO OYEpPE.b,
HEO00XO0IMMOCTh 0OOCHOBAHHOTO BbIOOpa 3()(PEKTUBHBIX METOJOB, (POPM U CPEACTB
OOy4eHHMs, KOHTpOJII pEe3yJbTaTOB YCBOCHHSI CTYAEHTAaMU MPOrPAMMHOIO
Marepuana.

[IpenonaBarento  BO3MOXKHO  MCHOJB30BaTh  MAakKCUMaJbHO  3()(PEKTUBHO
pa3zHooOpasHbie (OpMbI, METOJIBI U CPEACTBA O0yUEHHUS TOJIHBKO B COOTBETCTBHH C
MOCTaBJICHHBIMH W CIUIAHUPOBAHHBIMU KOHKPETHBIMHM LIEJISIMU, M 33JaYaMHu.
Pa3pabarteiBaTh KaueCTBEHHBIN TUIAKTHUECKUI MaTEepHall U HATJISAHBIE TTOCOOUS C
METOIUYECKUMHU PEKOMEHIALIMSIMU 110 UX MPUMEHEHUIO HA 3aHIATUSX MOXKHO TOJIBKO
B TOM CIIy4ae, €CJIM 3apaHee OINpENesIeHbl LENU M 3aJadd Kak Il BCETO Kypca
JTUCUUIUINHBL, TaK U IS KQXKJA0T0 OTAEIBHOTO 3aHSITHS.

[TpenogaBaTenb TODKEH CHCTEMAaTHYECKH MTPOBOIUTH CaMOAHAJIN3, CAMOOIICHKY U
KOPPEKTUPOBKY COOCTBCHHOM JCATEILHOCTH Ha 3aHATHSAX, pa3padaTeiBaTh M
IPOBONTD JMATHOCTUKY JIJISL ONPEICICHHS YPOBHS 3HAHUN U YMEHHUH CTYICHTOB,
pa3pabarbhIBaTh M PEAIM30BBIBATH MPOTPAMMBI JUISI HHIUBUAYATBHBIX H IPYIIIOBBIX
dbopm paboOTHI C YI4ETOM CIIOCOOHOCTEH CTYIEHTOB.



O06s3aTeabpHO HY’>KHO H3y4aTb JIMYHOCTL CTYJACHTA MW KOJIJICKTHBA 06yqaeMHx B
CJIoM, € LCJIbI0 JUAIrHOCTUKHU, ITPOCKTHUPOBAHUA U KOPPEKIMHU UX MO3HABATEIbHOU
ACATCIIBHOCTH HA IIPAKTHYCCKHUX 3aHATHUAX 110 AUCHUIIIIMHC.

OCHOBHBIM YCJIOBHUCM y‘-Ie6H0-M€TOI[I/ILIeCKOFO oOecrneueHus MMPAKTHYCCKUX
3aHATHUM I10 AUCHUILINHC ABJIACTCA HCIIPCPBIBHOCTD IICUXOJOTO-IICAAr OTHYCCKOro 1
MCTOIHUYCCKOI'O 06pa3013aH1/151 IMpCriogaBaTeidd, B3aUMOCBA3b IIPAKTHUKH C CUCTEMOU
HN3Yy4YCHUS CTYACHTAMU HOPMATUBHBIX y‘-Ie6HLIX AUCHUILIMH U KYPCOB 110 BI)I60py,
JAarOMnX TCOPECTUUICCKOC 000CHOBaHHE Hp&KTH‘ICCKOfI ACATCIBbHOCTH,
MMO3BOJIOINX OCMBICIIMBATL M COBCPIICHCTBOBATH €€ C HOBI/IHI/Iﬁ HAay4YHOI'O
aHaJIn3a.



[Ipunoxxenue 1.

CtpykTypa u coaep:kanue gucuuniunbl «HaveprarenbHasi reomerpusi. UH:keHepHasi 1 KOMINIBIOTePHAs rpaduka» B
IEPBOM ceMecTpe 1o HampaiieHuto moaroroBku 21.05.04 I'opuoe nemno

["opHBIif nHXEHep (CTennatucT)

Paszpnen Buanl yueGHoli padoThl, Buanbl camocrosiTeJbHON PadoThI DopmbI
BKJII0Yasi CAMOCTOAITEJILHYIO CTY/IeHTOB aTTecTaluu
& = padoTy CTy1eHTOB 1
8 o
zZ| g TPYA0EMKOCTh B 4acax
ol =
I/C | Jla6 | CPC | KCP | K.P | KII. | PI'P | Pedepa | Koaa 9 3
T OKBH
ymM
HaqepTaTenLHaﬂ reoMeTpusi, KOMIbBIOTEPHANA
rpaguxa
1. Beenenne. MeTopl MPOCIUPOBAHNUS: IICHTpabHOE, apasensrHoe. | 1 | 1-2 2 8
[MosyueHne OpTOroHa bHBIX MPOCKLHUI NPOCTPAHCTBEHHBIX 00BEKTOB
Ha MpHMepe MpOoeMpoBaHus napauienenunena. [Ipoemnuposanne
TOYKH (BEPIIMHBI TapaJlIeIeIUIIea).
2. IlpoeuupoBaHue mpsMON JIMHMUKM W ee oTpe3ka. Bzaumuoe | 1 | 3-4 2 8
mojioxkeHne MpaAMbIX. O MPOEKIMAX IUIOCKUX YrioB. [IIoCKOCTS.
I'naBuble nuaMK 1iockocTH. OcHOBBI paboTel B cucteme Autodesk
Inventor. . OcHoBBI MonenupoBanus aetaneii O030p BO3MOKHOCTEH
cucremsl. HTepdeiic. Co3naHue mapaMeTpuIecKoro 3CKu3a.
3. ITono>keHre TIOCKOCTH OTHOCUTENBHO TUIOCKOCTEH MPOSKITHH. 1] 56 2 8

Ilepeceuenue npsimoii ¢ mockocThio. Ilepeceuenue aByx
mwiockocteil IlapannensHOCTs U NEPHEHANKYISIPHOCTD MIPAMOM U
IUIOCKOCTH U ABYX IUIOCKOCTEH.




4. Muororpanuuku. [lepecedennie MHOTOTpaHHHUKA TIOCKOCTBIO.
[lepeceuenue npsMoil IMHUU C MHOTOIpaHHUKOM. B3anumHoe
nepecedeHre MHOTOIPaHHUKOB. [IprMeHeHne criocodos
mpeoOpa3oBaHus YepTeka I OnpeeieHns H.B. péoep, rpaHeii,
YTJIOB, CEYEHNI MHOTOTpaHHKKA. [l0OaBiIeHNE U peJaKTHPOBAHUE
reoMeTpuueckux 3aBucumocteii B Autodesk Inventor.
PenaxtupoBanue pasmepos. Co3naHie MaCCUBOB Ha ICKHU3E.
Co3znaHue 3CKU3HbBIX OJIOKOB.

5. Cnoco0bI mpeoOpa3oBaHus YepTerka: epeMeHa INTOCKOCTeH 9-
MIPOEKLMI; BpallleHHe BOKPYT OCeil NEPIeHANKYIISIPHBIX K 10
[V . o
IUTOCKOCTSAIM ITpoeknuii (mponomkenue). Pazséprka. Ne2
6. KpuBble nuHMM M noBepxHOCTH. lloBepxHOocTH 0OIIEro BuAa. 11-
IToBepxHOCTH BpalleHUs: WIINHIP, KOHYC, cdepa, Top. [loHnmanue 12
omnoBelieHuit 3cku30B B Autodesk Inventor. Cosznanue 3D-reomerpuu:
napaMeTpuueckas — TBEpAOTENbHas ~ MoJelb.  BplnaBiuBaHue.
YcraHoBKa MaTepHalia H IBeTa.
7. BzaumHoOe nepeceyeHre KpuBbIX MoBepxHOcTel. B3anMuoe 13-
riepecevdeHre COOCHBIX IIOBEPXHOCTEHN BpaleHus: IpuMeHeHne chep 14
C TIOCTOSTHHBIM [IEHTPOM. Ne3
8. [oBTOpHOE HCHONIB30BaHUE TeoMeTpuH 3cku3a B Autodesk 15-
Inventor/. Cesi3b ¢ JaHHBIMH APYTHX 3cKH30B. Co3/1aHME IIeMEHTa 16

Bpamenus. Co3maHue 31eMeHToB cIBUT. Mcronp3oBanme
npuMHUTHBOB. JloOaBnenue conpsixeHus. Jlo0aBieHne CKpyTrieHuH.
Jlo6asnenne acok. Pazmemenne orsepctuii. Coznanne KpyroBoro
MaccuBa. Pa3menieHne oTBepCTHii 10 ICKU3aM.




9. O630pHas nekusa. Odopmienue rpapudeckux padot. [loaroroBka
K 9K3aMeHy.

17-
18

HToro

90 18 72

CTpykrypa u conep:xanue rucuuinubl «Haveprarenbnas reomerpus. UHkeHepHasi 1 KoMNbIOTepHasi rpaguKa) B
MIEPBOM CEMECTpeE 10 HampasyieHuto noaroroku 21.05.04 'opuoe nemno
["opHBIii HHXEHep (CTeUaTHCT)

Pa3nea Buael yueonoii padorsl, Buabl camocTosATeIbHON padoThI DopmbI
BKJII0Yasi CAMOCTOSITEJbHYIO CTY/IeHTOB aTTecTaluu
Bl o=
3 E padoTy CTYAEHTOB M
=l o
5]
of = TPY/I0€MKOCTh B 4acax
J | II/C |Jla6 | CPC | KCP | K.P | KII. | PTP | Pedep. | Koa C) 3
Huafcenepnaﬂ U KOmMnosromepHan zpaz[)uka
1. IIpemver w® kpaTkwii oOuYepK pa3BuUTHS yepyeHus. | 2 | 1-2 4 8
CrangapTuzanus Kak ()akTop, CIIOCOOCTBYIOIIMH pPa3BUTHIO
Hayku W TexHuku. Enmnas Cuctema KoHCTpyKTOpCKO#
Hoxymenrtammun  (ECKJ]). Ee Ha3HadeHue, CTpyKTypa W
conepxanue. TpeOoBanus, mnpenbsBisiemble CTaHmapTamu
ECK]I x coctaBienunto u opopmiennto ueptexxeir. Cozmanue 2D-
yepresxeit u3 3D-nannsix B Autodesk Inventor.
2. OOmwme mpaBuia BHINMOMHEHUs ueprexxei. Popmatel smctoB | 2 | 3-4 4 8 Nel

yepterkell, OCHOBHBIE W  JOINOJNHHUTENbHBIE (opMaTel, HX
obpazoBannme wu o6Oo3HadeHwe. OCHOBHas HAIMUCh U €€
pacnionoxxenue Ha ¢popmare ymcta (TOCT 2.301-68). Macmtadb




n300paKeHNI U X 0003HAUEHHE HA YepTe)ke B OCHOBHOM HaIIHCH
u Ha 1ote geprexa (TOCT 2.302-68).

Cosznanue BunoB gaertand B Autodesk Inventor.
Tumer BUoB Ha yepreke. Co3maHne HOBOTO depTeka. Pa3memnienne
6a30BOT0 1 MPOEKINOHHOTO BUAOB. Pasmemnienne ceuenns. Co3manue
nonoHUTENLHOro Buaa. Co3ganue BHIHOCHOTO BU/IA.

3. Jlunum dyepTexa. THUIBI JTUHWUH, UX HadepTaHUE U OCHOBHBIC
HasHaueHus. ToiIuHa Bcex TUIIOB JIMHUM IO OTHOIICHUIO K
crtomrHoi Toncroi ocHoBHO#M nuHUKM (ITOCT 2.303-68). Ulpudrter
yepTekHble. Tumbl u pasmeps! mpudra. [upuna OykB U TOIIMHA
muauit mpudra (TOCT. 2.304-81). JlobGamnenue 0003HAYCHUH B
yeprexxusie Buasl B Autodesk Inventor. Mapkep meHTpa U OCeBble
muHAA. PenakTupoBanue HAMMEHOBAHUHN W TIOJIOKEHUH 0003HAYCHUN
BUJOB. Pazmepsl.

5-6

4. OcHoBHas HaANUCH (YTJIIOBOW IITaMII), COJEPKAHUE U TOPIIOK
ee 3amonuenus Ha yeptexax (IOCT 2.104-2006).

N3o6paxxenus — Bupl, paspesbl, cedenus (OCT 2.305-2008).
OCHOBHBIE TIOJIOKEHHS M OmpefeNeHua. MeTox NpsiMOyroibHOTO
MPOCIMPOBAHUS — OCHOBa COCTaBJieHUs uepTexed. Buasl.
CopmepxaHue ®  ompeAelcHHe BUAa. [ JaBHBI, OCHOBHBIE,
JIOTIOTHUTEIHHBIC M MECTHBIC BHIIBI, HX OTIPEJICIICHUE U PACIIONIOKCHHE
Ha deprexe. OO03HAUCHNE JOMONHUTEIBHBIX M MECTHBIX BHIOB Ha
yeprexxe. ba3oBblii pasmep u ba3zossiii Habop B Autodesk Inventor.
Lens u Habop pasmepusix neneil. Habop opnunat. Penakruposanue
pasmepoB. MHCTpyMeHTBI 0003HAYEHHST OTBEPCTHH U pe3b0.
[Toydenne pasmMepoB ¢ MOJEIH. ACCOIIMATUBHOCTh. 3aMeHa CCBHUIKH
Ha MOJETb.

7-8

Ne3

5. Pazpesbl. Onpenenenne u conepkanue paspesa. Kiaccudukanms
pa3pe3oB B 3aBUCHMOCTH OT TIOJIOKEHHUS CEKyIIeW IIIOCKOCTH
OTHOCHUTEJIBHO TOPU30HTAIILHOU IIOCKOCTH IPOEKLUM
(ropu3oHTaANIBHBIE, BEPTUKAIBHBIE, HAKIIOHHBIE ), OTHOCUTENIFHO JUTHHBI

10

N4




U BBICOTHI IpeMeTa (POIOIbHbBIC, TIOMEPEYHBIC), OT YUCIIA CEKYITHX
IUTOCKOCTEH (IpOCThIe W CIOXHEBIC). PacmonoxkeHne u 0003HaYCHUE
pa3pe3oB Ha yepTexe. MecTHbIe pa3pe3sl. [101p30BaTeILCKUE CTHITH U
mra6iaousl B Autodesk Inventor.

Pabora co crunsamu. Co3znanne cranmapta. Co3maHue THIIOBBIX

XapaKTepUCTUK OOBHEKTOB.

6.CoeTMHCHHE YacTH BHJA M YaCTH COOTBETCTBYIOIIECTO pa3pe3a U UX
pa3jefcHUE Ha YepTeke. YCIIOBHS, 00CCIICUMBAIOIINE BO3MOXKHOCTh
COCAIMHCHUS TOJIOBUHBI BHAAa W IOJOBUHBI pa3pesa. CeueHus.
Omnpenenenne u coaepxkanue cedeHus. CEUCHUsS] - BBIHECEHHBIC U
HANIOXKEHHBIE, WX PpACIOJOXKEHHE U O0O3HAYCHHE HA YEPTEXKeE.
VYCIOBHOCTH U YIPOIIEHHS, IPUMEHSIEMbIE MPU W300paKEHUN BUJIOB,
pa3pe3oB u ceuenuil. OmnpejeneHne CTHIS TEKCTa IS pa3MepoOB U
obo3nauenuit B Autodesk Inventor. OmpeneneHre HOBOTO CTHIIS
pa3mepa. YcTaHOoBKa mapaMeTpoB cios. HacTpoWku THHOBBIX
XapaKTepUCTUK 00heKTOB. COXpaHCHHE CTaHAapTA.

11-
12

7. PasvemHble cOeqUHEHHs. Pe3b0OBble HM3EIUS W UX
coenunenus. M3o0paxenne u oboznauenne pe3pd (COCT 2.311-68).
T'OCT 2.315-68. Bunpl pe3pd: MeTpudeckas, TOHMOBas, TpyOHas,
KOHMYECKasl, TpameueujaibHas W CHeluaibHas. DJIEMEHTH pPe3b0:
JUTMHA TIOJTHOTO Mpoduitst pe3s0bl, cOeru, Haapesbl, (hacku, IPOTOUKH.
Kpenexnple wusmenusi: OONTHI, IIMUIbKYA, Taiiky, manosl. UWx
n3o0paxkeHne Ha yepTexe W 00O3HAUEHHE B OCHOBHOM HAJIIMCH U
cnenudukanuu. HV3menenwe cruins nsera B Autodesk Inventor.
OnpeneneHre HoBoro Marepuaina. OnpenesaeHrue OCHOBHON HAJITUCH.
Coxpanenne HoBoro 1mabnoHa. Cozganue mabioHa OBICTPOTO
3aIycKa.

13-
14

8. 3ybuarble 3aUEIUIEHUs M COEIMHEHUS IINOHOYHBIE M
OUTMIIEBEIE W WX M300pakeHWe Ha deprexe. [IpyXWHBI, HX
n300pakeHN Ha YepTeke. Y CIOBHOCTH IPH M300paKeHUH HPYKUH
(TOCT 2.401-I'OCT 2.409-74). HWcnonb30BaHHE  CIOXKHBIX
HHCTPYMEHTOB JUIsi 0003HaueHwii Ha yeprexxe B Autodesk Inventor.
ABTOMaTHUeckuii TekcT. BpiHOCcka. CrnenuaibHble 0003HAYCHUSI.

15-
16

Ne6




Howmepa TO3UIINAHN. ABTOHYMepanus TO3UIAMN. Cosnmanne
cnenudukanun. PenqaktupoBanue 3HaueHus pa3mepoB. [IpocTaHoBKa
OpIMHATHBIX pa3MepoOB M aBTOMATHYECKHX OCEBHIX NMHHU. Tabmmia
OTBEPCTUI.

9. Odopmrenue rpaduaeckux padot. IlogseneHe UTOTOB. 17- 4 8
[oxroToBka k 3a4eTy. 18
Hroro 90 36 72




[Tpunoxxenue 2 k paboyei mporpamme

MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHMS POCCUCKOM ®EJEPALIUMN

®EJIEPAJIBHOE ['OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE YUPEXK/IEHUE BBICLLIETO OBPA3OBAHIS
«MOCKOBCKUWI MOJIUTEXHUYECKUIN YHUBEPCUTET»

(MOCKOBCKHH MMOJINTEX)

Hamnpasnenne noarorosku: 21.05.04 I'opuoe nesio

Dopma obyuenus: 3a0unan
Buo npogheccuonanvroui desmenvrocmu: npoeKmHoO-KOHCMPYKMOPCKAs, HAYYHO-UCCIe008aMeNbCKasl, NPOU3800CMBEHHO-MEXHON02UYECKAsl,
MOHMANCHO-HANAOOUHAS U CEPBUCHO-IKCNILYAMAYUOHHAS, OP2AHUZAYUOHHO-YRPABNEHYECKASL.
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Cocras: 1. I[TactiopT oH/2 OIIEHOYHBIX CPEJCTB
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IMOKA3ATEJIb YPOBHSI CPOPMUPOBAHHOCTHU KOMIIETEHIINI

Tabnuna 1

HauyeprarenbHas reomerpusi. MH:KeHepHasi M KOMIIbIOTepHas rpaguka

®dI'OC 21.05.04 «I'opHoe ne10»

B nporecce ocBoeHMs TaHHOM TUCHUILIIUHBI CTYACHT (GOPMUPYET U IEMOHCTPUPYET CIEYIONINE
npogeccuoHaJIbHbIe KOMIETEHIUH:

KOMIIETEHIINN
HUH- ®OPMYJIUPOBKA TexHosnorus ®opma oneHOYHOro | CTeneHH ypoBHeil 0CBOCHHS
JIEKC ¢popmupoBanus cpeacrBa®* KOMIIeTeH M i
l'[epeqeﬂb KOMIIOHCHTOB KOMHeTeHHHﬁ
OI1K-2 CIOCOOHOCTh HMPUMEHSATH 3HATh: METOJbl aHajau3a | JIEKIUH, 9, Ba3oBblii ypoBeHb
COOTBETCTBYIOIIMH QH3UKO- | po JETUPOBAHNS, (usuko- MPaKTHYECKUE i, Cnoco6eH coCTaBIIsTh
MaTEMaTUYCCKUU armapar, MaTeMaTI/I‘IeCKI/H‘/'I aHHapaT TSt 3aHATUA, K/P, TeOMETPUIECKHE MOJIEIU 1
METO/Ibl aHAIU3a 1
b DIIIEHHS KOHCTPYKTOPCKAX H CaMOCTOSITeIIbHASI PT, YepTexkd Ha KOMITBIOTEPE U
MOJCIMPOBAHU, TEXHOIOTHIECKUX 33724 pabora. PI'P, NIPUMEHATh UX B CTAHJIAPTHBIX
TEOPETHYECKOTO U . T3 y4eOHBIX CHTYalUsX.
IKCTICPUMCHTAIIEHOTO ynere: IToBBILIEHHBI YPOBEHD
HCIIOIB30BaTh COBPEMEHHBIE  METOJBI
MCCIICIOBAHMA TIPH PEIICHAN P - CIOCOBEH UCTIONB30BATH METOIBI
aHaJIN3a U MOJEIIUPOBAHUS IS PELIECHUS
TPO(ECCHOHANBHBIX 33712 AcIHp A p TBEPJOTEILHOIO MOJICIUPOBAHUS
(OIIK-2) 3aJ1a4 KOHCTPYUPOBAHUS U pacucTa. TIpH peleHmH
BJIA/ICTh: npodECCHOHATBHBIX 33189
MMEIOIIMMUCS CpeaCcTBaMu 31
crocobamu BBIITOJTHEHUSA paboueit
NIPOEKTHOMI 51 TEXHOJIOTUYECKOH




[K-2

[1K-4

CHOCOOHOCTD  NPHMEHSTH
METOMBI rpaguuecKoro
NIPE/ICTAaBICHUS]  OOBEKTOB
9HEPTeTHYECKOro
MAalIMHOCTPOCHUS, CXeM H
cucreM (ITK-2)

CHOCOOHOCTB IPENICTABIATh
TEXHHYECKYIO
JIOKYMEHTAIIHIO B
COOTBETCTBUH C
TpeOOBaHUAMH €TMHON

cUCTEeMOH
KOHCTPYKTOPCKOM
JTOKyMEHTAIHH.

AOKYMEHTAIUH.

3HATh: METOJBI IIOCTPOCHUSI OOPATUMBIX
YepTexKel MPOCTPAHCTBEHHBIX OOBEKTOB.

yMeTh: pa3pabaTbiBaTh pabodyro U
TEXHOJIOTUYECKYI0 JOKYMEHTAlHUIO0 IS
NPOCKTUPOBAHHUS
00opymoBaHUsI.

TECXHOJOIH4YCCKOI0

BJIAJ€Th: METOAaMU rpa(bﬂqecxoro
peACTaBJICHUA 00BEKTOB B
OHEPIrCTUICCKOM MAIIMHOCTPOCHUU.

3HaTh: ocHOBHBIe TpeboBanus ECK]I,
BO3MOXHOCTH  coBpeMeHHbIXx CAIIP,
NpaBWJia CO3JaHUSl PYYHBIX 3CKH30B H
KOMITBIOTEPHBIX MOJIEIIEH.

yMeTh: UCIIOJNE30BaTh COBPEMEHHEIE
CAIIP IS pelieHus 3aja4
KOHCTPYHPOBAHUS U pacuéra.

BJAQ/IETh: METOJAaMH TBEPJIOTEIHHOTO
MOJIENIMPOBAHUSI U TE€HEPALUU YepTexKel,
peBepc  UHKUHMPUHTA M PYYHOIO
JCKU3UPOBAHHUS.

JIEKINH,
NPaKTHYECKUEe
3aHATH,
CaMOCTOSITEIIbHAS
pabora.

JIEKLUH,
NPaKTHYECKUe
3aHSTHS,
CaMOCTOSITeNbHAS
pabora.

WII,
K/P,
PT,
PIP
T3

UII
K/P,
PT,
PIP
T3

BazoBblii ypoBeHb

- CIIoco0EH HUCI0JIb30BaTh
tpeboBanus ECKJ[ B
CTaHIapPTHBIX YIEOHBIX
CHUTyaIUsX.

IloBbILICHHBIA YPOBEHB

- cioco0GeH 0(pOpMIITH
MIPOEKTHYIO U pabouyio
TEXHUYECKYIO JOKyMEHTALUIO B
COOTBETCTBUH C HOPMAaTUBHBIMHU
JIOKyMEHTaMH, IIPOSKTUPOBATH
TEXHOJIOTHYECcKoe 000py0BaHUE
C UCTIONIb30BAaHUEM CTaHIAPTHBIX
CpPE/ICTB aBTOMATH3aLIH
MIPOEKTHPOBAHUS B COOTBETCTBUU
C TEXHUYECKHM 3aJJaHUEM.

Ba3oBblii ypoBens

- CIIOCOOEH UCTIONB30BATh
COBPEMEHHBIE HHPOPMAIHOHHO
— KOMMYHHKAI[HOHHbIE
TEXHOJIOTHH B CTaHAAPTHBIX
Y9eOHBIX CUTYaIHsIX.
IloBbILICHHBI YPOBEHB

- coco0eH pa3pabaThiBaTh
MIPOEKTHYIO TOKYMEHTAINIO JUIs
M3TOTOBJICHNUS Pa3IMYHBIX

U3 ETIHH.

**- CokpameHus (opM OIEHOUHBIX CPEACTB CM. B MpHIoxkeHHnH 2 k PII.




npunodicenue 2
K paboueil npozpamme

Ilepeuensv oyenounvix cpeocme no oucyunaune «Hauepmamenwvnasa zeomempus. Husxicenepuana u Komnvromepnas 2pagpurkay

BaHHBIH 3adeT (D)

pa3BUTHE TBOPYECCKOT'O MBIIUICHHS, MPHOOpPETEHUE
HAaBBIKOB  CaMOCTOSITENIbHOM  paboThl, yMeEHHE
CHHTE3UpPOBATh MOJIYYEHHBbIE 3HAHUS U MPUMEHATH
HX K PEIICHUIO MTPaKTUYECKUX 3ajay.

Ne Haumenosanue I DOC
= €/ICTABJICHUE OLICHOYHOTO CPE/ICTBA B
OC  |onenounoro cpencrsa Kparkas xapakTeprucTHKa OL[EHOYHOT'O CPE/ICTBA p p
KypcoBsie sk3ameHsl (3aueTshl, audd. 3adeTs) mo
BCEH MUCHUIUIMHE WJIHM €€ YaCTH IPECIeHyoT Lelb
OIICHUTH pPaboTy CTyaeHTa 3a Kypc (cemectp)
DK3aMeH, 3a4€T, p Yoo P ),
TIOJTy4CHHBIC TEOPETHYECKUE 3HAHHS, IPOYHOCTH UX, O0pas3ibl PK3aMEHAMOHHBIX
1 muddepenumpo-

OMJIETOB.




Kontponbnas padbora
(K/P)

Cpenctso  HpPOBEPKH  yMEHWH  NPHMEHSTH
MONyYCHHBIE  3HAHUA s peIIeHHWs  3aj1ad
OTIPEIETICHHOTO THIIA TI0 TEME MIIH Pa3eiy

O0pa31pl KOHTPOIBHBIX 3a1aHUH

rpoBoe nmpoeKkTHpoBaHue
(M)

UrpoBoe mpoektupoBanue (KOHCTPYHPOBAHHE,
pa3zpaboTka METOIUK)

mpeJnoJiaraer HaJInyue HCCIIEI0BATEIbCKOM,
WHXEHEPHOM MM METOANYECKOM

poOJIeMBI MK 3a7auH, pa3JclicHie YIaCTHHKOB Ha
HEOOIBIIINE COPEBHYIOMINECS TPYIIIBI U pa3paboTKy
MU BapHAHTOB PEIICHUS TOCTABICHHON MPOOIEMBI
(3amaum), MpOBEACHUE 3aKITFOYUTEIHHOTO 3aCeTaHUS
AKCIIEPTHOTO COBETA, HA KOTOPOM I'PYIIIIBI TyOIUIHO
3aIUIIAIOT pa3paboTaHHbIE BApUAHTBI PEIICHHUH.
YueOHbIC 1EJIM U CHUCTEMa OIEHKH JICSITCIIbBHOCTH B
OCHOBHOM OPHUEHTUPOBAHBI Ha KaueCcTBO
BBINOJTHEHUS KOHKPETHOT'O MIPOEKTa u
MpeJICTaBICHUSI PE3YJIbTATOB MPOESKTUPOBAHUS.

O6pa3zer 3aJaHUSA HAa UTPOBOE NIPOESKTUPOBAHHE




PaGouas Terpans
(PT)

JrnakTuueckuil KOMIUIEKC, NpeIHa3HAaueHHbIN i
CaMOCTOSTCNIFHOW ~ paboThl  OOywaromerocs u
MO3BOJISAIOIINYM OLIECHMBAaTh YPOBEHb YCBOEHHS UM
y4e0HOTO MaTepHala.

Obpa3zern paboueii Terpaan

TBopqecxoe 3aJaHuec
(T3)

YacTuyHO periaMeHTHPOBAaHHOE 3aJaHue, UMeEollee
HEeCTaHAapTHOE penieHue u MO3BOJIIONIEE
IMUarHOCTHPOBATh yMEHUS, HHTErPUPOBATH 3HAHUS
[Pa3IMYHBIX 00JaCTEH, apryMEHTUPOBATh COOCTBEHHYIO

TOUKY 3pCHUSL. Moxer BBINOJIHATLCS B
MHTABHyaTbHOM MOPSIIKE WU Yo
00yJaroInXCS.

O0pa3er] rpynnoBoro TBOPYECKOTO 3a1aHHs

Pacyerno- rpaduueckas
pabota
(PTP)

CpencTBo MIPOBEPKHU yMEHUI MIPUMEHSITh
MOJy4eHHBIE 3HAHUS M0 3apaHee OIpeeSICHHOM
METOJIMKE JJIs pelleHus] 3aJad WiId 3aJlaHuil 1o
MOJTYJIFO WJIM JUCHUIUIMHE B LIETIOM.

O6pazer 3agaHuil U1 BBITIOJIHEHUS pacdeTHO- rpaduieckoil paboTsl







Oopasen Pa6oueii Terpaau (OITK-2)

Pabouas TeTpamp «MeTOAMUYECKUE YKa3aHHs M YCIOBHS 3aJad MO Kypcy HadepTaTeJbHON
reoMeTpun». B MeToauuecknx yka3aHHAX IPHUBEICHBI BOIPOCHI W YCIOBHA 3aJad MO OCHOBHBIM
paszenaM HauyepTaTEJbHOM TIeoMeTpuu. Marepuan M3J0KEH 10 IPUHLHUIY OT IPOCTOro K
CIIO)KHOMY, 4TO oOecre4yuBaeT Jydllee OCBOCHME Ipenmera. JlaHHbIE yKa3aHHsS IIO3BOJIIOT
MOBBICUTh AaKTUBHOCTH CTYIEHTOB, COKPaTUTh 3aTPaThl BPEMEHH, CBS3aHHBIC C BBIYEPUMBAHHEM
rpaduueckoid 4yactu ycnoBuid 3amad. Comepxur 117 mamoctpammii Ha 52 crpanumax. Hmke
MIPEJICTaBJICHBl TUTYJIBHBIN JIUCT M OHA CTPAHUIIA C 33JaHUSIMHU.

.30 -

Kpuebie nosepxHocTH

95, COOpUyAMPYATE NPUIHAK NPAHARNEKHOCTA TA4KN NOBEPXHOCTH

96. MoCTROTS HEADCTAI0LME NPOE XA TOUEK, MEXALIHX HA J3ABNNEX NOBEPXKOCTAY, EOBNOAAA
YEROBAA BHAUMOCTH .

s

egepaTEROe IOy AAPCTRERHOE GIOTKETHOE O0PAI0RATETRHOR IPEAEHHE
ERICIIETO NIPOECCHORATEROTO O0patoRaHHA

«MOCKOBCKHE TTONHATEX:

Kageapa rpadiKa 1

Onodpeno
METOMHTCCROR KoMICCHeH
0IMeTeXHHTECKIX JHCIHILTHE

METOJWUYECKHE YKA3AHHSA H YCIOBHA
3AAY IO KYPCY HAUEPTATEIBHOM
TEOMETPHH

Tloa pemastmeit
npogeccopa 3. M. dawrymma

Crysent

Tpynna

MOCKBA 2017

Puc.l. TutynbHbIN nnUcT Pabouei TeTpagu. Puc.2. /luct c 3agaHuamm Pabouyeit TeTpagm.

Bapuanr Ouiera pJs 3K3aMeHa
MHUHUCTEPCTBO HAVYKH U BBICIIIETO OFPA30OBAHUS POCCUMCKOM ®EIEPAITAN

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJIBHOE YUYPEXJEHUE BBICIIEI'O
OBPA30BAHHA

«MOCKOBCKHWI NOJJUTEXHUYECKHW YHUBEPCUTET»

(MOCKOBCKHWMH ITOJIUTEX)

®DakynbreT ba3oBrix komnereHunH, kadenpa «HxenepHas rpaguka 1 KOMIBIOTEPHOE MOJCITUPOBAHUE

Hucrummmaa HagepratenbHast reomeTpus. MmKeHepHas W KOMITbIOTepHas Tpaduka



O6pasosarenpuas nporpamma 13.03.03 «IHepreTnyeckoe MANIMHOCTPOEHH )
Kype 1, cemectp 1
BUJIET Ne 114

1. PemuTts uetbipe rpaduueckue 3anauu u3 3aganus Ne 114 mo HayeprarensHol reomeTpun.

2. Jlatb TeopeTnuecKkoe 00OCHOBAHUE MONTYYSHHBIX PE3YJIBTATOB PEIICHHS.

YTBepxkAeHO Ha 3acefiaHuu Kadeapsl «., mpotokos Ne .

3aB. kadenpoit B.H.Tumodees

BPUTCT 1 14 2. MoctpouTs npockunn npsvMoit MN,
NPHHALICKALWCH IIOCKOCTH, 3a4aHHOM

napauieasHoiMu upsimbimu AB u CD.

1. lMoctpouTts npockumnn Touku C,
npHHaICKaei npsaMoit ABu yiaicHHOi

OT TOPHU3OHTAILHON 1JIOCKOCTH 1IPOCKUMI c'
Ha 20 mm.
'
b .
a d‘
\0 n'
b’
. X
a b
X d
b a
a m °
C
3. Onpenenuts pacctosiHue oT Toukn K 4. [MocTPONTD NPOSKUMIO JIMHUK nepece-
[0 MAOCKOCTH TpeyrosbHuka ABC YeHHS UMIHHAPHYECKHX NOBEPXHOCTEN Bpa-
{la’d'] | x }, u noctpouTs Npoekumnn or- meHns. OcH UHIHHAPOB NEpecekaloTcs
pe3Ka, H3MepsIOILero 3T0 PACCTOAHUE napauie/JbHbl (PPOHTATLHON MIOCKOCTH

MPOCKUMA.

c @

Puc.3. 3amanue Nel14 k Ounery.



Bapuant Ouisera 1uis 3a4yera

MUHUCTEPCTBO HAVKHU U BLEICIIIET'O OBPA3OBAHUS POCCUNCKON
®EJIEPALIMU

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE VUPEXJIEHUE BBICHIETO
OBPA30OBAHHA

«MOCKOBCKHMHI MOJMTEXHUYECKHWI YHUBEPCUTET»

(MOCKOBCKHMH MOJIUTEX)

®akynbrer ba3oBbix KoMneTeHnui, kapenpa «HxeHepHas rpadurka 1 KOMIBIOTEPHOE MOJICIUPOBAHUE)
Jucnurumza HayepratenbHast reometpusi. IH)xeHepHas 1 KoMIbloTepHast rpaduka

O6pasosatenbuas nporpamma 13.03.03 «IHepreTnyeckoe MAIIMHOCTPOEHUE»

Kypc 1, cemectp 2

3K3AMEHAIIMOHHBINA BUJIET Ne 14,

1. IToctpouth TpeTHii BU MO ABYM 33/JIaHHBIM C BBHIMOJIHEHHEM ()POHTAIBLHOTO U MPOQPHILHOTO
paspe3oB aeranu B 3aaanuu Ne 14

2. JlaTh OTBETHI HA IOCTABJICHHBIC B 3aJJaHUU BOTIPOCHI.
VTBepixkaeHO Ha 3acefaHnu Kadeapsl ., IpoTokos Ne.

3aB. kadempoit B.H. Tumodeen

[Gozor ] & T =

Puc.4 3amanue x 14 6miery



Bapuant KonTpoabHoii padoTsl «HavepraTeabHasi reomerpus» (OITK-2)

I. TIocTLOMTH OpOEKIMM TOUKM Depece- | 2. OnpelesTs YION H2KNOHA 2,15
4YeHKA Opsavok MN ¢ IJIOCKOCTBR Tpey- NJIOCKOCTY, 3842HHOL NpAMok

roxpryke ABC, cOOJRRAs YCNOBEA BE- AB % Toukoi C,- k nrockocr: V.
IUMOCTY,

cl

~__,

3. [IOCTLOMTH NEOEKILK I 2.15
npméoyroseaLka ABCD ,

I
f /M pepmvia A KOTOFOTO JEAHT HA&
npswo. EF , e croycna EC rec-
. nONOACHE HE Zyye Eil K Takma,
b' 5C nas.

(i m CryneHT,
TI'pynna

Bapuant KonTpoabHoii padors! «IIpoeknnonHoe yepuenune» (IK-2)

HOCTpOI/ITB TpeTI/Iﬁ BU MIPEAMETA 110 ABYM 3alaHHBIM €ro BUIaM.



29

|

Bapuant KontpoabHoii pad6oTsl «KomnblotepHasi rpaguxa» (ITK-2)

BrinmoasuTh IrCOMCTPHUYICCKYIO MOJICIIb U HCPTCIK HpeI[CTaBHCHHOﬁ ACTaJIn




Bapuaut PacueTHo-rpaduueckoii pagorsl Nel «HauepratenbHas reomerpus» (OIIK-2)

1. TIOCTPONTL MPOEKLMM NHHUH TIEPECEUCHUS 2. [TocTpOUTL NPOEKLMK NPAMOIt, Il_27
IUIOCKOCTH, 3a1aHHOM NePECCKAIOUIMMHCH Mps-~ napawic/bHo# mockoety H,
MeiMH ABu BC, ¢ n10CKOCTBIO TPeyroibHHKA OTCTOSIUEH OT Hee Ha 25 MM |
DEF, cobmopas ycioBUsl BUIHMOCTH. nepecekaioueit npamoiec AB u CD .
d'
'
a [}
C
X
c d
a

3. Ioctpouts npockiuu Tpeyroasiuxka ABC co ctoponoit BC, pacnonoxenuoii
Ha npamoit MN u sepuutoit A, npunamnexaweit npamoii EF.Cropona BC = 60 wm,
a ocHosauue D seicorst AD seaut cropony BC B otrowenun |[BD | : [DC| =1:2.
(MN) napa:enbsa niockoctu V.

£
e/-// n

CryaeHt

I'pynna

Bapuaut PacuerHo-rpaduueckoii pa6otol Ne2 «HaueprareabHas reomerpus» (OIIK-2)
ITocTpouts nepecedeHne AByX MHOTOIPAHHUKOB.
ITocTpouTh PO MITBHYIO TPOEKITHIO 33/IaHHBIX MHOTOTPAaHHHUKOB.

ITocTpouTs pa3BepTKy OOKOBOW MOBEPXHOCTH MTUPAMHU/IBI.



L
AN
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Bapuant PacuerHo-rpaguueckoii pa6orol Ne3 «HauepratensHas reomerpusi» (OIK-2)
IIocTpouTh MPOEKLMY JINHUU B3aUMHOTO IIEPECEYEHUS IBYX KPUBBIX IIOBEPXHOCTEM.

[MocTpouts HatypabHBId BUJ (UTYPHI CEUSHHS 3aaHHBIX TOBEPXHOCTEH TUIOCKOCTBIO.



667

0100

120

50

Bapuant PacyeTHo-rpadguyeckoii padotsl «IIpoeknmnonHoe YepyeHue»

CHsTh cKu3 ¢ yueOHoit mojenu. (Puc.6.). BeruepTuth Mojienb B IeCTH OCHOBHBIX BUax. [loctpouts 3D
MOJENb U3/eIHsL.



Puc.6. ®oto yuebHo moaenu.

Puc.7. 3D mogens.
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O6paseL, 3a4aHNA NO UHKeHepHoM rpaduke (MK-2)

ol

@30

126
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Bapuant PacueTrHo-rpadgmueckoii paboTsl Bapuant PacueTrHo-rpadgmueckoit
«HHxkeHepHas rpadpuka» padoTsl «AHKkeHepHas rpadgukay

ITocTpouts Tpu NpOEKINH IpeAMETa 110
3aJaHHON U30METPUYECKON IPOEKIUH C

BBITIOJITHEHHEM COOTBETCTBYIOIUX Pa3pe30B. TlocTponTs TpeThIO MpoOEKLHIOo

HpeaMeTa 10 ABYM 33/IaHHBIM €TO
MPOEKIHSM C BBITTOJIHEHHEM
, COOTBETCTBYIOILUX Pa3pe3oB.

19 Z - 6@tpouth HaTypanbHBI BUA (QUTYPEI
cedgHHs TpeMeTa HaKJIOHHOM
- CKOCTBIO.

y

>
N
N
o

4o dum.

60




Oopaszen 3aganus «MAIT»

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHM S POCCUMCKOM OEJEPALIIN
®DenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIEHHE BBICIIIET0 00Pa30BaHMUs
MoOCKOBCKUI MOJIUTEXHUUYECKUN YHUBEPCUTET

Hanpasienue noaroToBku:

13.03.03 «dHeprernyeckoe MAIIMHOCTPOCHUE)»

Kadenpa «mxenepHOi rpaduky 1 KOMIBIOTEPHOTO MOJISITHPOBAHHSY

HrpoBoe npoekTupoBaHue

no aucuuminae «HauepratensHas reomerpust. HxeHepHast 1 KOMITBIOTEpHAs rpadukay

1. Tema: Coznanne moaeneit coopok u anumanuu B CATIP Autodesk Inventor.

2. Konuenuust urpsi: Opranu3zaniisi HeOOJbIITNX COPEBHYIOMNXCS TPy yqanmxcs. [loctaHoBKa
3aJa4u [0 CO3JaHMIO MOJENel neTaneid U COOpPKH, BHIOOPY ONTHUMAJIBHOTO CIICHApUsl aHUMAaLUH,
BHECCHUIO H3MEHEHWH B KOHCTpykuuto. Co3laHMe «3KCIEPTHOIO COOOLIeCTBa» U3
MIpeJICTaBUTENe KOMaH . 3aluTa MPOeKTOB.

3. Oxupaemsiii (e) pesyabrar (b1): [IproOpeTeHHE MpPaKTHUECKMX HABHIKOB MOJEIMPOBAHUS
JieTasiel ¥ COOPOK, CO3/IaHNe aHUMAITUH, (POTOPEATUCTHYHOTO N300PAKEHUS.

Kpurtepun ouenkmu:

- OILICHKA «OTIMYHO» BHICTABIIAETCS CTYACHTY, €CJIH OH aKTUBHO Y4acTBOBaJI B padoTe
KOMaH/Ibl, IPOSIBIISI MHULMATHBY, YYaCTBOBAJI B paclpeleIeHNH 3a7a4, BHEC HECKOIBKO
CYIIECTBEHHBIX MPEIJIOKEHHUH 10 BHIITOIHEHUIO TIOCTABIICHHOW 3a/1a4u, 0€3 OIIHOOK BHITTOTHUIT
CBOIO YacTh paboThI,

- OILICHKAa «XOPOILO» BBICTABIISETCS CTYJIEHTY, €CJIM OH aKTUBHO y4acTBOBaJ B pabore
KOMaH/Ibl, TPOSIBIISIIT MHUIIMATHBY, 0€3 CyIeCTBEHHBIX ONIMOOK BBIMOIHHUII CBOIO YacTh Pa0OTHI;

- OIICHKA «yJIOBIIETBOPUTEIHHO BBICTABIISIETCS CTYACHTY, €CIIH OH BBITIOJIHHI CBOKO
yacTh paboThI 0€3 CYIIECTBEHHBIX OIINOOK;

- OILICHKA «HEYIOBJIETBOPUTEIBHOY BBHICTABIISIETCS CTYIEHTY, €CJIM OH HE CIIPaBHIICS C
MOCTaBJICHHOH 3a/1a4€il, JOMyCTHII CyIIECTBEHHBIE OIIMOKH MTPH MOIETMPOBAHUN, HTHOPHUPOBAI
KOMaH/IHYIO padoTy.
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Oo6pazen 3ananus «ID»
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O6pa3zer 3aganust «T3»

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHM S POCCUMCKOM OEJEPALIIN
®DenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIEHHE BBICIIIET0 00Pa30BaHMUs
MoOCKOBCKUI MOJIUTEXHUUYECKUN YHUBEPCUTET

Hanpasienue noaroToBku:

13.03.03 «dHeprernyeckoe MAIIMHOCTPOCHUE)»

Kadenpa «1mkerepHO# rpadKi M KOMITBIOTEPHOT'O MOACITHPOBAHUS
I'pynnoBoii TBOpYECKUN MPOCKT

[To nucummmue HaueprarensHas reometpus. MHkeHepHas 1 KOMIIBIOTEpHAs
rpaduka

1. Tema: Coznanue mozeneit coopok u anumanuu B CATIP Autodesk Inventor (ITK-4).

2. Leap npoekta: OObeaMHEHNE HECKONBKHUX CTYACHTOB B TBOPHUECKYIO Tpymmy (He OGonee 4
yenoBek). Co3maHue 1Mo 3aJaHHBIM depTexam (47 TUCT.) Moaenu cOOPKH MapoBOTO JABUTATEIS.
CamocrositenpHoe m3ydeHue crannaptoB ECK]l crygentamu. Co3gaHue aHUMAIMH, CXEMBI
cOOpKH, (POTOPEATUCTHYHOTO N300PAKECHUSI.

3. Oxupaemslii (e¢) pesyabtart (bI): [IproOpeTeHHe MPAKTUYECKUX HABBIKOB MOJICITMPOBAHUS
JeTajel 1 cOOpoK, CO3IaHue aHUMAIHH, (POTOPEATUCTHYHOTO H300paKEHHSL.

Kpurtepun ouenkmu:

- OIIEHKa «OTIUYHOY» BHICTABISIETCS CTY/IEHTY, €CITH OH aKTHBHO y4acTBOBaJ B paboTe
KOMAaH/Ibl, TTPOSIBIISUT MHUITMATHBY, YIACTBOBAJ B PaCIPE/IEIICHNH 3a/1a4, BHEC HECKOIBKO
CYIIECTBEHHBIX MPEIOKCHUHN 110 BHIMOJHEHUIO TTOCTABICHHOM 3a/1a4u, 0€3 OIIMOOK BBITTOJHUII
CBOIO YacCTh pabOTHI;

- OIIEHKa «XOPOIIO0» BBICTABIIAETCS CTYACHTY, €CJIM OH aKTUBHO YYacTBOBAJ B paboTe
KOMAaH/IbI, TPOSIBJISLT MHUITUATHBY, 0€3 CYIIIECTBEHHBIX OITHOOK BBIOJIHUJ CBOIO YaCTh Pa0OThI;

- OIIEHKA «YyJIOBJICTBOPUTEIILHO» BBICTABIISIETCS CTYICHTY, €CJIH OH BBIITOJHUI CBOIO
4yacTh paboThI 0€3 CYIIEeCTBEHHBIX OIIHOOK;

- OILICHKA «HEY/IOBJICTBOPUTEIILHOY BBICTABIISICTCS CTYIACHTY, €CJIM OH HE CIIPAaBUJICS C
MOCTaBJICHHOH 3a/1a4€il, JOMyCTHII CyIIECTBEHHBIE OITMOKH MPH MOAEIMPOBAHUH, HTHOPHUPOBAI
KOMaH/IHYIO padoTy.
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= - PARTS LIST L .
A-A(1:2) [TEMGTY] __ PART NUMBER TDESCRIPTION MATERIAL MASS
[1 [z Jootoon [Assembly Cylinder 0587 kg
K 2 2 [002.000 Assembly Crosshead 0,802 kg F
Container
3| [Assembly Connecting Rod 0,067 kg
] [Assembly Rocker Shaft 0.012 kg
[5] |Assembly Main Bearing 285 kq |
5] Crankshaft Stainless Sreal 085 kg |
- 7] TFlywheet Stainless Steal 497 kg [~
[&] [Eccentric Brass, Soft Yellow 0,056 kq |
3 Eccentric T Sreel 068 kg
[0 [::i: S sr::\‘ Hild 165 kg
[ [Crossheaa Brass, Soft Yallow [0,038 kg
E| |12 | Rocker Bearing Brass, Soft Yellow ,030 kg [
13 [Rocker Bearing Stud Brass, Soft Yellow ,009 kg
|16 | 2 1000.0% Valve Fork Brass, Soft Yellow |0,009 kg
15 | & |000.015 Cylinder Piping Connecfor Brass, Soft Yellow 0,003 kg
Msx0,5
16 | & |000.0%6 Piping Connector Méx0,5 Brass, Soft Yellow 0,006 kg
B Female -
7] [SteamPipe Exit Copper 066 kg |
e ] SteanPige Eniry opper ,06% kg
19 Crank Screw 005 kg
[20 [ 3 [oo0.020 PipeRack 041 kg
o [21 ]2 [I50 2341 -8 - 3 « 10_[Clevis pin 001 kg |
| 22 | 2 |DIN EN IS0 1234 - 0,8x6 |Split Pin .000 kg
[23] 2 [0N913 _M2x3  |Hexagon Socket Sef Screw Mild 000 kg
[26 ] 7 [oN9I5 - M3x10  [Hexagen Socket Set Screw M ,000 kg
25| 10 |DIN 128 - Ak Spring Washer ,000 kg
26 | & [ISO 10662 - M& x 10 [Hexagon Socket Steel 0,001 kg
B Countersunk Head Screw
T7 | B [IS0 4762 - M& x 16 [Haxagon Sockel Head Cap [Stainless Steel, 440C[0,003 kg
[26 | 2 [150 403k - M5 s Nt Steel 0,007 kg
[(25 | 2 [IS0 8736 — & x 26 — A_[parallel Pin Steel 0,003 kg
d (30 2 [ow 587 - 1e Hexagen Domed Cap Nufs__[Steel, Mild 0,002 kg |
I
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PARTS LIST
ITEM|QTY| PART NUMBER DESCRIPTION MATERIAL
1 1 [001.001 Cylinder Aluminum-6061
2 | 1 ]001.002 Valve Plate Copper
3 | 1 [001.003 Steam Chest Aluminum-6061
3 1 (001.004 Steam Chest Cover Aluminum-6061
B4 14 5 [ 1 001005 Cylinder Head Aluminum-60671
n 6 1 |001.006 Cylinder Cover Brass, Soft Yellow
A-A ,: 1:1 :. | 2 |001.007 Cylinder Foot Steel
a 8 | 1 |001.008 Piston Stainless Steel
9 | 2 |001.009 Piston Ring Stainless Steel
A 10 | 1 {001.010 Piston Rod Stainless Steel
1 1 [001.011 Packnut Valve Brass, Soft Yellow
6 12 | 1 [001.012 Packnut Piston Brass, Soft Yellow
"x._\ 13 | 1 [001.013 Slide Valve Rod Stainless Steel
3 14 | 1 [001.014 Steam Chest Slide Valve Bronze, Soft Tin
15 | 12 |DIN 128 - A4 |Spring Washer Steel, Mild
___________ —1 pEp——— 16 | 1 |DIN 128 - AS |Spring Washer Steel, Mild
\ 17 | 12 |ISO 4762 - Hexagon Socket Head Cap Screw |Stainless Steel,
ML x 12 440C
18 | & [ISO 10642 - |Hexagon Socket Countersunk Steel
ML x 25 Head Screw
19 | 1 [ISO 4032 - M5 |Hex Nuf Stainless Steel,
B2 440C
O ® GG
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Puc.8. Obpasipl gepTekeit 11 TBOPUECKOTO 3aJaHuUs



Puc.9. 3D monens cOopku.

IlepeyeHb KOMILJIEKTOB 3aJaHUM

1. Kommuiekt 3axanmii no pasneny «Haveprareabnasi reomerpus» (OIIK-2):

1.1. KoHTpOJIBLHBIE PAOOTHI

Tema: [lozunmonnsie 3amayun, Bapuanr 1...30
Tema: Merpuueckue 3anaun, Bapuanr 1...30

1.2. PacueTHO-rpadnyeckre padOThI

Tewma: [lepecedenne miacTuH, BapuanT 1...60
Tema: Metpuueckue 3amxauu, Bapuant 1...60

Tema: IlepeceueHre KpUBOIMHENHBIX TOBEpXHOCTEH, Bapuanr 1...90

2. Komnuuekr 3ananmii mo pazgeny «AH:xeHepHas rpadgukay»

2.1. IlpoekiMoHHOE YepueHue



2.1.1 KouTrpoasHble paOOThI

Tewma: Ilo n1ByM BHaM NOCTPOUTH TPETUH BUJ, BapHaHT 1...38

2.1.2 PacueTHO-rpaduyeckre paboThI

Tema: Bunsl — «IlocTpoeHue 3cku3a MOZEIU Ha 6-Th BUAOBY», BapHaHT 1...36
Tema: Buasl — «Ilo 2-M BUaaM MoCTpOUTH TPETHID», BapuaHt 1...36

Tema: Paspessl — «IlocTpoenne acku3a MOJIeNH Ha pa3pes3bl», Bapuadrt 1...70
Tema: Paspessl — «IlocTpoerue 3% npoexunu 1o 2" 3a1aHHBIM C pa3pe3aMu.
W3omerpus», Bapuant 1...55

Tema: Paspessl — «lloctpoenue 3 nmpoekuuu mo 2" 3a1aHHbIM ¢ pa3pe3amMu. JuMeTpus»,
BapuaHT 1...55

2.2. MammHOCTpOUTEIbHOE YepueHue

2.2.1. KoHTposbHbBIE PA0OTHI

Tema: Ilo metanupoBKe BHIOTHUTH PabOYNil 4epTEX IeTand, BapuaT 1...25

2.2.2. PacueTHO-rpadnyeckne padOTHI

Tema: OcHOBHBIE MAITUHOCTPOUTENbHBIE I€TANN — «DCKU3BI: BaJl, IIIECTEPHS, IPYKNHA», BApUAHT
1...90

Tema: boaToBOE U MINMMIEYHOE COSAUHEHNE — « ICKU3EL: 00Ta U IIIHILKI,;
«COopoyHasi enuHHIIA OOITOBOTO U IITHJICYHOTO COSTMHEHUSY, BapraHT 1...90
Tema: Coopounas eauHUIA — «ICKU3BI JeTaliei COOPOYHON €TUHUIIBI»;
«YepTex obmiero Buna coopounoit eauanibl. Crienudukainusy, Bapuadt 1...200

Tema: JleranupoBka — «BpIoNHeHNE TUIAHUPOBKY U pabodnXx depTexeil 6-TH aeTanei», BapuaHT
1...50

3. Komnuekr 3aganuii no pasnenay «Komnsiorepuas rpadukay.
3.1. UrpoBoe mpoeKkTupoBaHHe.
Tema: MopenupoBanue neraneit u coopok, Bapuast 1...10
3.2. TBopueckoe 3agaHue.
Tema: MoaenupoBaHue fetajeit u cOopok, BapuasT 1...10
3.3. KonTponbHbie paboTsl

Tema: MopenupoBaHnue neraneit u coopok, Bapuast 1...30.



