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[Iporpamma muciunubbel  «Haueprarenbnas reomerpus. Muxenepnas wu
KOMITbIOTEpHAs rpaduKay COCTaBlIeHA B COOTBETCTBUU ¢ TpeboBanusimu GI'OC BO
1 y4eOHBIM IIaHOM 110 HarpasiieHuto 21.05.04 T'oprHoe nemno



1. e ocBOEeHUS TUCHUILIMHBI

K OCHOBHBIM 1IEJISIM OCBOEHHUS TUCUUILIMHBI «HauepTrarenbHas reoMeTpus.
WuxeHepHas 1 KOMIIbIOTepHas TpaduKa» clieyeT OTHECTH:

— ¢hopMHpOBaHUE 3HAHUI 00 OCHOBHBIX MOJIOKEHUSX, IPU3HAKAX U CBOMCTB,
BBITEKAIOIINX U3 METOa MPSIMOYTOIBHOTO MPOSIIUPOBAHUS U HEKOTOPHIX
pa3aeioB MaTEMATHKH (TEOMETPHUH U HEKOTOPBIX OIMPEICTICHUIA U3 TEOPUH
MHO>KeCTB). Ha aToMm 6a3upyroTcs TeOpeTUIECKIEe OCHOBBI M MPaBUJIa MOCTPOCHHUSI
M300paXKCHHIA MPOCTPAHCTBEHHBIX MPEIMETOB HA TIIOCKOCTH (HadepTaTeIbHAS
TCOMETPHUS);

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

rpaduka);

— (¢opMHpOBaHKE 3HAHUI 00 OCHOBHBIX NMPUEMAX U CPEJCTBAX KOMIBIOTEPHOTO
MozenupoBaHus B coBpeMeHHbIX CAIIP (kommbroTepHas rpaduka);

— MOJITOTOBKA CTYJIEHTOB K JIEATEILHOCTH B COOTBETCTBUHU C KBATHU(UKAIIMOHHON
XapaKTEPUCTUKOM CTICIIMAIIMCTA TI0 HAMPABIICHUIO, B TOM 4HCIe (POpMUpOBaHHE
HaBbIKOB paboThl B CAIIP, co3nanus 3-x MEpHBIX MOJIENEH AeTalIei U y3JI0B,
CO3JaHUIO YEPTEKEN, COCTABICHHS TEXHOJIOTMI CHCTEMBI SHEPrO00eCTIeUeHHUSI
MPOMBIILICHHBIX 1 KOMMYHAJIBHBIX TTPEANPUSITUH.

K ocHOBHBIM 3a/1auaM OCBOEHUSI TUCIUTUINHBI «HauepTatenbHas reoMeTpus.
HNuxxeHepHas U KOMIIbIOTepHAs TpaduKkay ciaeayeT OTHECTH:

— OCBOEHHME HABBIKOB 10 PYYHOMY 3CKH3UPOBAHHUIO, COCTABIICHUIO YEPTEKEN C
yuetroM TpeboBanuii ECK/, ureHuto uepTexeil, 0CHOBaM peBepC-UHKUHUPUHTA.

— OCBOEHHE HABBIKOB I10 TBEPAOTEIBHOMY MOJIECIIMPOBAHNIO, TEHEPALIUN YEPTEXKEM,
CO37aHMI0 (DOTOPEATUCTUUHBIX N300pakeHuH, aHuManuu B copemeHHbIx CAITIP.

2. Mecto nucunmiuabl B ctpykrype OOII 6akanaBpuara

Jucuunnuna «HaueprarenbHas reometpusi. MHXKEHEpHAS M KOMITBIOTEpHAs
rpaduka» OTHOCUTCS K YUCITY TPO(ECCHOHATBHBIX YU€OHbBIX TUCIUTIIINH 0a30BOM
yacTtu 0azoBoro nukia (b1) ocHoBHOI 00pa3oBaTenbHON MPOrpaMMbl
OakanaBpuara.

«HaueprarenbHas reomeTpusi. UH)KeHepHast 1 KOMITbIOTEpHast rpaduka
B3aMMOCBSI3aHa JJOTHYECKHU U COAEPKATEIbHO-METOAUYECKHU CO CIETYIOIIUMHU
auciuinHamMu 1 npaktukamu OOIT:



B 6a30Boii yactu 6a3oBoro mukia (b1):
— TeopeTnyeckas MexaHUKa,

— MexaHuka,;

— IIpoekTHast 1eATCIBHOCTD;

B BapuatuBHoOii yactu 6a3oBoro nukia (b1):
—ABTOMAaTH3UPOBAHHOE TIPOSKTHPOBAHUE AIEKTPO-MEXAHUICCKUX
npeoOpa3oBaresei;

- Texandeckoe oOCTyKUBAaHUE W PEMOHT SHEPTOYCTAHOBOK U allapaToB.

3. IlepeyeHb MIAHNUPYEMBIX Pe3yJIbTATOB 00YUYEHHS MO THCIUTITHHE
(Moay.110), COOTHECEHHBIE C MUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUS
0o0pa3oBaTeJIbHOM NMPOrPaMMBbI

B pesynbratre OCBOEHHA JUCHUIUIMHBI (MoOAyns) y  oOydarommxcs
GOpMHpYIOTCA  CIIEAYIONIME KOMIIETEHIMH M JOJDKHBI OBbITh JIOCTUTHYTHI
CIIEIyIOLIME Pe3yJbTaThl OOy4YEeHHsI Kak 3Tan (OPMHUPOBAHUS COOTBETCTBYIOLIUX

KOMIIETEHIINN:
K B pe3yabTarte ocBoeHust Ilepeuens MIAHUPYEMBIX
o o0pa3oBaTeIbHON NPOTrPaMMBbI pe3yJIbTaTOB 00yUYeHHs 110
KOMIeTeHIHH .
o0yyarommiics 10J15KeH 00J1a1aTh AUCHUILINHE
OIIK-2 CriocoOHOCTBIO TPUMEHSTh 3HATH: METOABI AHAJIN3A U
COOTBETCTBYIOIIUHN (PU3HUKO- MOJIETTUPOBaHUs, PUINKO-
MaTeMaTUYeCKUN anmnapar, MeTObl MaTeMaTHYeCKU armapar Juisl pelieHus
aHaJIM3a U MOJIETTUPOBaHUS, KOHCTPYKTOPCKUX U
TEOPETUYECKOI0 U TEXHOJOTMYECKUX 3a7au

AKCIEPUMEHTAIBLHOTO UCCIIEIOBAHUS
IPU PELIeHNH NPo(ecCHOHATBHBIX
3ajad.

yMeThb: UCIIOJIb30BaTh COBPEMEHHBIE
METO/bI aHAJIN3a U MOJEIUPOBAHUS IS
peuieHus 3a/1a4 KOHCTPYUPOBAaHUS U
pacuéra.

BJIaJIeTh: UMCIOIIUMUCS CPEJACTBAMU U
croco0aMu BBITIOJTHEHHS pabodeid
MPOEKTHOM ¥ TEXHOJIOTUYECKOMN
JOKYMEHTaLUH.




4. CTpyKTypa 1 conepxkanue tucuniuinabl «HavyeprarenbHas reomerpusi.
HNuKkeHepHas 1 KOMIILIOTEPHAast rpapuka»

OO0mrast TpyI0EMKOCTh NHWCIMIUIMHBI COCTaBIIsCT S53adeTHBIX enuHwmi, T.e. 180
aKaJeMUYeCKUX 9acoB (M3 HUX 164 gaca — caMoCTOsITeNIbHAs padoTa CTY/ICHTOB).
Ha nepBoM Kypce B IepBOM ceMeCTpe BbIAENSIETCs 3 3a4eTHbIE euHuUIIbI, T.€. 108
aKaJeMUYECKHUX Yaca (M3 HUX 72 4acoB — caMOCTOsITeIbHasl paboTa CTYIEHTOB), BO
BTOPOM CEMECTpE BhlJIeNsieTCs 3 3a4eTHbIC eAMHUIBL, T.€. 108 akagemMuueckux yaca
(13 HUX 72 4acoB — caMOCTOsITEIbHAsl pad0Ta CTYJIEHTOB).
Paszpensr  gucnmmumnsl  «HauepratensHas  reomerpus.  MuxkeHepHas wu
KOMITbIOTEpHAs rpaduKay U3y4yaroTcs Ha IEPBOM U BTOPOM Kypcax.
IlepBbiii cemecTp: nekuuu — 1 yac B Hepemto (18 yacos), 1abopaTropHbie pabOTHl —
1 yac B Hegenmto (18 yacoB), hopMa KOHTPOJISE — IK3AMEH.
BTopoii ceMecTp: JEKIUU — HE IPEYyCMOTPEHBI, JAOOpaTOpHbIE pabOThI — 2 yaca B
Hezento (36 yacoB), hopMa KOHTPOJIS — 3a4eT.
CrpykTtypa U coxepxkaHue aucuMiuinHbl «HauepratenbHas  reomMerpus.
WNnxeHepHas 1 KOMIBIOTEpHAs rpauka» Mo CpoKaM U BHJIaM pabOThI OTPaKEHbI B
[Ipunoxenun 1.

Coaep:xanue pa3aesioB JUCHUINIMHBI

IlepBblii cemecTp
4.1. HaueprarenbHasi TEOMETPHS

4.1.1 IIpenmet uzyuenus. Jluteparypa. O nopsiake 3aHATHIL: JEKILIHH,
MPAKTUYECKUE 3aHATHUS, KOHTPOJIbHBIE padOThI, pacueTHO-TpadudecKkue padoThl,
OJTUMITHAA]TBI.

Mertoasl mpoennpoBaHUs: LIEHTpadbHOE, NapauienbHoe. [IpsamoyroibHoe
MPOEIMPOBAHUE, KAK OCHOBA COCTABIICHUSI MAIIMHOCTPOUTEIBHOTO YEPTEXKA.
[IpoenupoBaHue TOYKH Ha JIBE U TPU B3aUMHO-TIEPIIEHIUKYJIISPHBIE TIJIOCKOCTH
npoekinii. OCHOBHBIE BBIBO/IbI, BBITEKAIOIIUE U3 MPSIMOYTOJIHLHOTO
MPOCIIUPOBAHUS TOYKH HA JIBE€ B3aUMHO-TIEPIICHIUKYJISIPHBIC IIJIOCKOCTU
npoekiuii. O6pa3oBaHe KOMILUIEKCHOTO uepTexa (Metoq Monxka). BzanmocBs3b
OPTOTOHAJIBHBIX MPOEKLHNI U NPSIMOYTOJIBHBIX KOOPJUHAT.

4.1.2 TlpoeuupoBaHue MpsIMON JIMHUU U €€ OTpe3Ka. [[pruHaAIeKHOCTh TOUKH
npsmoit. Jlenenne orpeska npsMON B 3aJaHHOM OTHOLIEHUU. [lomoxenne npsamon
OTHOCHUTEJIBHO IIOCKOCTEH mpoekimid. [IpsiMast 00111eT0o 1 4aCTHOTO TOJIOKEHHIM.



Omnpenenenre HATypaIbHOW BEIMUMHBI OTPE3Ka MPSIMON OOIIETo MOT0KEHUS
METOJOM IPSIMOYTOJIBHOIO TPEyTroJdbHUKA. Clie1bl TPSMOM.

4.1.3 B3anMHOE N0JIOKEHUE NPAMBIX: IPSIMbIE IIEPECEKAIOIINECS, apalIeIbHbIE
U ckpemuBaromuecs. O “KOHKYpHUPYIOIINUX TOYKAaX CKPEIIUBAOIINXCS MPSIMBIX.
O npoekuusax miockux yrioB. O0 yrie Mexy IByMs CKpEIIUBAIOITUMUCS
npsMbeIiMH. Teopema o MpoeMpoOBaHUY MIPSIMOTO yria (YaCTHBIN cirydaii).
[TnockocThk. CriocoOb! 3aanust MIOCKOCTH Ha uepTexke. Clebl MI0CKOCTH.
[IpsiMas 1 ToYKa B TUIOCKOCTHU (IPU3HAKH MMPUHAIJICKHOCTH). [ TaBHBIE TMHUT
MJI0CKOCTH (TOPU30HTAh M (PPOHTAIIH).

4.1.4 TlonoxeHue MIOCKOCTH OTHOCUTENILHO TUIOCKOCTEN npoekiuil. [lnockoctu
OOLIEro U YaCTHOTO MoJI0KeHUH. CBOKMCTBO MPOCLUPYIOUIUX IIOCKOCTEH.
[IpoBeneHue Mpoenupyromen MIOCKOCTH Yepe3 NpsIMyIo (3aKII0UCHHE IPSIMOil B
IJI0CKOCTh). [lepeceuenue nmpsMoi ¢ mpoenupyromei miockocTpio. [lepeceuenne
JBYX INTOCKOCTEH, U3 KOTOPBIX OJHA - Tpoenupyromas. Ilepeceuenue nByx
IUIOCKOCTEH 0011Iero NoJI0KeHuUs (AJITOPUTM PELICHNUS).

4.1.5 Tlepeceuenure mpsIMOiA € MIIOCKOCTBIO OOIIET0 MOJI0KEHUS (AIrOpUTM
pemienus). [loctpoenue MMHUYM nepecedeHrs ABYX INIOCKOCTEN 110 TOUKaM
NepeceyeHUs! MPSAMBIX, JIEKAIIUX B OJHON INIOCKOCTH C APYTOi MIIOCKOCTBIO.
[TapannenbHOCTh IPSAMOM U TIJIOCKOCTH U JABYX IUIOCKOCTEH (MpU3HAKU
napamuienbHocTh). [lepneHauKyIsIpHOCTh MPSMOM U TIIOCKOCTH B IBYX
MJI0CKOCTEN (TPU3HAKK MEPIIEHIUKYISIPHOCTH).

4.1.6 CniocoObI mpeoOpa3zoBanus yeptexa. CrnocoObl mepeMeHbl MI0CKOCTEN
npoekuil u BpaieHus. x oOmHocTs 1 oTinune. Cnocod nepeMeHsl II0CKOCTen
MPOEKIUH, €ro MPUMEHEHHE JIJIs1 ONPEJEIICHHS HATypalbHOW BEJIMYMHBI OTpPE3Ka
PSIMOM | TTOCKOM (DUTYPHI U YTIIOB HAKJIOHA MX K TIOCKOCTSIM TTPOSKITHH.
Crioco6 BpalleHUs: BOKPYT OCel MepHeHINKYIISIPHBIX U TapalIeIbHbIX K
IJIOCKOCTSIM MPOEKIUNA U €ro MPUMEHEHHUE ISl OIIPEAEIICHNs HaTypaJlbHON
BEJTMYMHBI OTPE3KA MPSMOM U MIIOCKON (UTYPHI U YTIIOB UX HAKIOHA K
IJIOCKOCTSIM MPOEKLIUHM.

4.1.7 Muororpannuku. Ux nzobpakenue Ha yeprexe. Touka Ha TOBEPXHOCTH
MHOTrOTpaHHHKa. [lepeceueHrne MHOrOrpaHHUKA TIOCKOCThI0. OnpeneseHme
HaTypaJbHOU BelMnunHbl GUrypsl ceuenus. [loctpoenue pazsepTku
MHOrorpasHHuka. [lepeceuenue npsmMoiu JIMHUKA ¢ MHOIOTPaHHUKOM. B3anmHoe
[epece4eHre MHOTOTPaHHUKOB.

4.1.8 Kpussble 1uHuu 1 noBepxHoctu. Ooiue ceenenus. Kprpble TMHUM MIIOCKUE
Y IIPOCTpaHCTBEHHbIE. KacaTenpHas K KpuBOW JINHUKU. KpuBbIE TOBEPXHOCTH.



OOpazoBaHue KpUBBIX MOBEPXHOCTEH U UX N300paKEHHE Ha YEPTEXKE.
Knaccudukanus noBepxHOCTEH: JIMHENYAThIE U HEJIMHEWYaThle IOBEPXHOCTH,
pa3BEpTHIBAEMBIE U HEPA3BEPTHIBAEMBIE IIOBEPXHOCTH. L{nunmuapruyeckue n
KOHUYECKHE ITOBEPXHOCTU 001Iero BUAa. HakoHHbBIE KpyTrOBbIE IMJIUHAP U KOHYC.
Touka Ha KpUBOI MOBEPXHOCTH (IPU3HAK MPUHAJIEKHOCTH TOUYKH IIOBEPXHOCTH).

4.1.9 IloBepxHocTH BpaiieHus. O6pa3zoBaHue U U300paKEHUE HA YEPTEXKE.
Tepmunosorus. Touka Ha noBepxHOCTH BpameHus. [{ununap Bpanienus. Ceuenue
HWIMHAPA TWIOCKOCTHI0. Bubl ceuenuit. [loctpoenune nmpoekuuii 1 HaTypaabHOU
BEJIMUMHBI (PUTYPBI CEUCHHUSL. Konyc Bpamenus. Ero o6pasoBanue u
n300pakeHune Ha yepTexxe. Buapl ceuennii kKonyca miockocTrio. [loctpoenue
MPOEKIMI U HATYpaJIbHOTO BUIA (PUTYPHI CEUCHMUSI.

4.1.10 Cdepa. Ee oOpazoBanue u n300paxxeHue Ha YepTexKe.

Touka Ha moBepxHocTU chepbl. Ceuenne cepsl mockocTbio. Top. Ero
oOpa3oBaHue U N300pakeHHe Ha yepTexe. Bunapl Topa. Touka Ha TOBEPXHOCTH
topa. CeueHne Topa MIOCKOCThI0. Kpyroseie ceuenus Topa.

4.1.11 B3aumHO€ nepecedueHne KPUBbIX TOBEPXHOCTEM.

OO6uuit anroput™ penieHus. [[puMeHeHre mIocKoCcTe B KauecTBe
BCIIOMOTATEJIbHBIX CEKYIIMX TOBEPXHOCTEN IPU MOCTPOECHUH JINHUM NIEPECEUCHUS
JBYX TIOBEPXHOCTEN. XapaKTepHbIE TOUKU JUHUH ntepeceueHus. [loctpoenune
HATypaJbHOM BEIUYUHBI (PUTYPBI CEUEHHUS BYX MEPECEKAIOUINXCS KPUBBIX
ITIOBEPXHOCTEN IIPOCLUPYIOLIEH TIIIOCKOCTBIO.

4.1.12 B3auMHO€ nepeceuyeHNE COOCHBIX TOBEPXHOCTEMN BpPaILICHUS.
[Ipumenenue chep B KaueCTBE BCIIOMOTATENIbHBIX CEKYIIIUX MOBEPXHOCTEH Mpu
MOCTPOSHUY JIMHUH TIePECceUeHUs ABYX KPUBBIX MOBepxHOCTEH. Heobxoanmbie
ycioBus Ji7ist ipuMmeHeHus cep. [Ipumenenne cep ¢ MOCTOSTHHBIM IIEHTPOM.

4.1.13 B3auMHOE€ MepeceueHre COOCHBIX MOBEPXHOCTEN BpaIlCHUSI.

[Ipumenenue chep ¢ mepeMEeHHBIM [ICHTPOM MPU MOCTPOSHUU JTUHUU MTEPECCUCHU S
JIBYX KPUBBIX MOBEPXHOCTEH. YaCcTHBIE CIIy4an B3aMMHOTO MEPECEYCHUST KPUBBIX
MOBEPXHOCTEH: a) MIJIMHIPUIECKUE TTIOBEPXHOCTH C OOIIMMH 00pa3yroIumu; 0)
KOHUYECKHE TMTOBEPXHOCTH C OOIIEH BEPIIMHOMN; B) TOBEPXHOCTH BTOPOTO MOPSJIKA,
B KOTOPBIE MOKET ObITh BIIUMCaHa (WM OMMCaHA) TPEThs IOBEPXHOCTh BTOPOTO
nopsika (reopema MoHnxa).

4.1.14 TlepeceueHue npsMOM JTUHUU C KPUBOM OBEPXHOCTHIO.



AnroputM pewrenus. [Ipumepsl TOCTpOEHUS TOUEK MEPEeCceUEHUs TPSMOM JIMHUU C
KPHUBOU MOBEPXHOCTBIO IIPU UCIIOIB30BAHUU BCIIOMOTATEIIbHBIX CEKYIIUX
IUIOCKOCTEN YaCTHOIO M OOIIETO MOJI0KEHUH.

4.1.15 BunToBbI€ TMHUU U TIOBepxHOCTH. OOpa3oBaHue HUIUHAPUYECKON
BUHTOBOM JIMHUM U €€ N300pakeHue Ha uepTexe. O0pa3zoBaHue U N300pakeHre Ha
YEpTEXKE MPSIMOU U KOCOM BUHTOBBIX ITOBEPXHOCTEN. TOUKA HA BUHTOBOM
noBepxHOCTH. CeueHre BUHTOBOM MOBEPXHOCTH MJIOCKOCTHIO EPIIEHIUKYIISIPHOM
K OCU MOBEPXHOCTH U MJIOCKOCTHIO, TPOXOASIIEH Yepe3 0Ch BUHTOBOM
MOBEPXHOCTU. BUHTBI 0JHO3ax0/1HBIE U MHOTO3aXxoAHbIe. [1lar u X0/ BUHTA.

4.1.16 AkcoHoMeTpHUUECKHE MPOEKIINN U UX Ha3HaueHue. Mzomerpruueckas u
JUMETpHUYECKask IPsIMOYTroJibHbIE IpoeKIK. KoappuuneHnTsl nckaxeHus
JNEWCTBUTEIBHBIE U IPUBEICHHBIE. [I0CTpOEHNE AKCOHOMETPUUECKUX ITPOCKIIAN
OKPYHOCTEM, pacIOJIOKEHHBIX B INIOCKOCTAX MAapaJUIEIbHBIX INIOCKOCTAM
npoekuui V, Hu W.

4.1.17 IlocTpoenne nzoMeTprueckoro osaia. I Ipumepsr noctpoenus
aKCOHOMETPHUUYECKUX MTPOCKIMI IIIOCKUX U IMTPOCTPAHCTBEHHBIX T€OMETPUUECKUX

buryp.

4.2. KomnbroTepHas rpaduka.
4.2.1 3nakomctBo ¢ Autodesk Inventor. OcHOBBI MOJIETMPOBAHUS I€TAJIEH.

00630p Bo3mokHOCTEH cuctembl. Untepdetic. Co3nanue napaMeTpruieckoro
scku3a. JlobaBieHne U peaakTHpOBaHUE T€OMETPUUECKUX 3aBUCUMOCTEH.
PenaxktupoBanne pazmepoB. Co3nanne MacCUBOB Ha 3cku3e. Co3gaHne 3CKU3HBIX
0s10k0B. [Tonnmanue onosemienuii 3ckn3oB. Cozganue 3D-reomerpun:
napaMeTpuyeckasl TBepJ0TEIbHAA MOJIeTb. BbllaBnuBaHue. Y CTAaHOBKA MaTepuaia
u uBeta. [loBTOpHOE HCMNOB30BaHUE T€OMETPUN 3CKU3a. CBS3b C JAHHBIMU JIPYTHUX
scku30B. Co3naHue 3eMenTa BpamieHusi. Co3gaHue 3J1€MEHTOB CJIBUT.
Hcnonp3oBanue mpuMuTuBOB. JloGaBnenue conpspkenus. JlobaBnenue
ckpyrienuii. JlobaBnenue dacok. Pazmemenue orsepctuit. Co3gaHue KpyroBoro
MaccuBa. PazMenieHne OTBEpCTUI 10 3CKU3aM.

4.2.2 Co3nanue coopku. [lonarue ¢pukcupoBaHHOro kommnoHeHTa. JlooapieHue
COOpPOYHBIX 3aBUCUMOCTEHN. 3aBUCUMOCTh coBMelieHrne. CTeneHu cBOOOIbI.
3aBucuMOCTh BeTaBka. 3aBUCUMOCTh YT0J1. 3aBUCUMOCTh KacaTenbHOCTb.
VYnpasistoiue 3aBucuMocTi. PaboTa ¢ bubnuorekoii anementoB. Mcnosib3oBanue



Mactepa npoeKTUpOoBaHUS OOJTOBBIX COCTUHEHHUI. DKOHOMHUS BPEMEHH C
uHcTpyMeHToM. COOopKa.

Bropoii cemecTp
4.3 UmxenepHas rpaduxa.
[TpoekunoHHOE YepUYeHHUE.

4.3.1 [IpeaMer u KpaTKuid 0YEPK pa3BUTUA yepueHus. CTaHgapTU3aLM KaK
bakTop, cmocoOCTBYIOIIMM Pa3BUTHIO HAYKU U TexHUKU. Ennnas Cucrema
Koncrpykropckoii lokymentaruu (ECK]). Ee naznauenue, cTpykrypa u
conepkanue. TpeboBanus, npeabsiasieMble Ctangapramu ECK/] k coctaBieHuto
1 0hOPMIICHUIO YEPTEKEH.

4.3.2 OOmue mpaBuia BeIMOJHEHUS YepTexeil. @opMaThl IMCTOB YEPTEKEH,
OCHOBHBIE U TOMOJHUTENbHBIE (POPMATHL, UX 00pa3zoBaHUE U 0003HAYEHUE.
OcHOBHas HAKCh U e pacroyiokenne Ha popmate ucta (TOCT 2.301-68).
Macmtabbl n300pakeHUl U UX 0003HAYEHUE Ha YEPTEKE B OCHOBHOW HAAIUCU H

Ha nioJie ueptexa (COCT 2.302-68).

4.3.3 Jlunum yeptexa. TUNBI TMHAN, NX HAYEPTAHUE U OCHOBHBIC Ha3HAYEHUS.
TommmHaa Bcex THUIIOB JUHUM 10 OTHOIICHUIO K CIUIOIIHOM TOJCTOM OCHOBHOM

maaun (TOCT 2.303-68).

4.3.4 Ilpudtsl yeprexusie. Tumnsl u pazmeps! mpudra. [lnpruna Oyks u
tosmuHa guHui mpudTa (COCT. 2.304-81).

4.3.5 OcHoBHast HANMUCH (YTIOBOM LITAMIT), COAEPKAHUE U MOPSIIOK €€
sanosHeHus Ha yeptexax (TOCT 2.104-2006).

4.3.6 NzobOpaxxenus — Buasbl, paspessl, ceuenus (I'OCT 2.305-2008). OcHoBHBIE
MOJIOKEHHUS ¥ onpeiesieHns. MeTo1 MpSMOyTroJIbHOTO TPOECLIMPOBAHUS — OCHOBA
cocTaBlieHus ueprexend. Buasl. Conepxanue u onpeeneHue Buaa. [ naBHbIi,
OCHOBHBIE, JIOTIOJTHUTEIBHBIE U MECTHBIE BUJIbI, UX OMPEICIICHUE U PACIIOTIOKEHUE
Ha yeprexe. OO003HaUCHNUE JOTIOTHUTEIHHBIX M MECTHBIX BUJIOB Ha YEPTEKE.
Pa3pessl. Onpenenenue u coaepxanue papesa. Knaccuduxanus pa3pe3os B
3aBUCUMOCTH OT IOJIOKEHUS CEKYIIEeH MIOCKOCTH OTHOCUTEIIBHO TOPU30HTATIBLHOM
MJIOCKOCTH MPOEKIMK (TOPU30HTANIbHBIC, BEPTUKATIbHBIE, HAKJIOHHBIE),
OTHOCHUTEJILHO JIJIMHBI U BBICOTHI MpeIMeTa (MPOI0JIbHBIE, TOMEPEYHBIE), OT YUCTa
CEKYIIHX MJIOCKOCTEH (ITPOCThIE U CIOKHBIC). Pacmonoxenue n o003HaueHuE
pa3pe3oB Ha yepTexe. MecTHbie pa3pesbl. CoeIMHEHNE YacTH BUJIA U YaCTH



COOTBETCTBYIOIIETO pa3pe3a U UX Pa3/ICICHUE HA YEPTEXKE. Y CIOBHUS,
o0ecIeunBaroIIe BO3MOKHOCTb COSIMHEHHSI ITIOJIOBUHBI BHJ1a Y IIOJIOBUHBI
pazpesa. Ceuenus. OnpeneneHue U coaepkanue ceueHus. CeueHus -
BBIHECCHHBIC M HAJIOKEHHBIC, X PACIIOJIOKEHUE U 0003HAUCHHUE Ha YEPTEKE.

Y CIOBHOCTH Y yIPOIICHUS, MPUMEHSIEMbIC TIPU N300paKEHNN BUIOB, Pa3pe30B U
CCUCHMU:

1. M306paxkeHue MONOBUHBI BUJIA, pa3pe3a WM CEYCHHUS, €CTIH OHU
IPEJICTaBISIIOT CAMMETPUYHYIO (QUTYDY.

2. N3o0paxeHnue B pa3pe3e TOHKOCTEHHBIX AJIEMEHTOB TUIIA peOep KECTKOCTH,
CIIMI] MAXOBHUKOB, CIIOIIHBIX BAJIOB, KOTJ]a CEKYIas MIIOCKOCTh HaIllpaBJicHa
BJI0JIb JUIMHHOW CTOPOHBI TAKOTO JIEMEHTA.

3. N3o0paxkeHue B pa3pe3e OTBEPCTUM, PACTIOJIOKEHHBIX HA KPYTJIbIX (IaHIax,
KOI'/Ia UX OCH HE COBIAJAIOT C CEKYIIEH TIOCKOCTBIO.

4.3.7 O6o3HaueHus rpadudecKie MaTepralioB U MpaBujia X HAHECEHUS Ha
yeprexax (I'OCT 2.306-68). Hanecenue mITPUXOBKHU B pa3pe3ax U CEUCHUSX.

4.3.8 Hanecenue pazmepoB (I'OCT 2.307-68). CBeneHust 00 OCHOBHBIX
TpeOOBaHUSIX U MPABWIAX HAHECEHUS PA3MEPOB paCCMATPUBAIOTCS BHIOOPOUYHO B
3aBUCHUMOCTH OT ATaIOB BBIMOJHEHUS TpapuiyecKux padoT.

4.3.9 Akconometrpuueckue npoekiuu (I'OCT 2.317-69). [IpsmoyrosibHbIe
M30MeTpUUecKas U TuMeTpudeckas npoekiuu. Kosdduuuents! nckaxenus. O
MPOEKIMIX OKPYKHOCTEH, PACIIOIO0KEHHBIX B INIOCKOCTSIX MapaiIeIbHbIX
MJIOCKOCTSAM Mpoekiuid. HampapieHue 001101 U Majioil oceil diiurca u ux
BEJTUYMHBI B 3aBUCUMOCTH OT MPUHATHIX KOA(DPHUIIMEHTOB UCKAKEHUSI.
HamnpapieHust IITPUXOBKHU B pa3pe3ax U CEYEHUAX aKCOHOMETPUUECKUX
M300paKEHUH.

4.3.10 OcHOBHBIE TOJIOKEHUS IO CheMKe ICKU30B. OrpeesieHue 3CKu3a.
TpeOoBaHuUs K BBIOJHEHHUIO 3CKU3a. PeKOMeHIauu 1o mociie10BaTeIbHOCTH
BBITTOJIHEHUS ICKH3A.

4.3.11 Pa3npemublie coequHeHns. Pe3p00BbIe U3ACHSA U UX COCTMHCHUS.
N3obpaxenne u o603naueHue pe3nd (I'OCT 2.311-68). TOCT 2.315-68. Buasr
pe3b0: MeTpudecKas, JI0UMOoBasi, TpyOHast, KOHWYECKasl, TpaneleuanbHas 1
cnenuanbHas. JeMEeHThI pe3b0: JIMHA MOJHOro Npoduiis pe3bosl, coerd,
Hajape3sl, (packu, mpoTouku. KpenexHple n3aeaus: OONIThI, IIMUIBKY, TaAKH,
maiosl. X n3o0pakeHue Ha yepTeke U 0003HAYCHHE B OCHOBHOHN HAAMKCH H
crieruuKaImm.



4.3.12 3yOyaTbie 3ameTUICHUs U COSAMHEHUS IITMOHOYHBIC U ITUTAIICBBIC U UX
n300paxxeHne Ha yepTexe. [IpyXuHbl, X N300pakeHH Ha YepTeKe. Y CIIOBHOCTU
npu uzoopaxennu npyxud (IOCT 2.401+-T'OCT 2.409-74).

4.3.13 HekoTopsle cCBeZIeHUS O BUJIaX WU3JACIIHN: AeTalb, COOpOUHAs €AUHUIIA,
xomruiekce ¥ komruiekt (TOCT 2.101-68).

4.3.14 HekoTtopble cBeJIeHUS O BUAAX U KOMIUIEKTHOCTH KOHCTPYKTOPCKHUX
JIOKYMEHTOB.

Yeprex netanu. COOpOUHBINA YEPTEXK, YEPTEXK 00IIEro Bua, rabapuTHBIN 4ePTEXK,
cienu@uKanus, UX orpeaeacHue, Coiep>KaHue U MECTO B IIPOM3BOCTBE IIPH
co3nanuu uznenus. [lonarue 00 OCHOBHOM KOHCTPYKTOPCKOM JIOKYMEHTE,
OCHOBHOM KOMIIJIEKTE KOHCTPYKTOPCKUX IOKYMEHTOB U MOJIHOM KOMILUIEKTE
KoHCTpYKTOpcKuX nokymMeHTOB (TOCT 2.102-68, TOCT 2.119-73).

4.3.15 BrinosiHeHHE paboyuX YepTeKen neTanei.

HekoTopbie 0cOOEHHOCTH HAHECEHUS pa3MEPOB HAa pabOUYUX UepTekax
TeXHUYeCKuX neraneil. [loHsTre 0 KOHCTPYKTOPCKUX U TEXHOJOTHYECKUX Oa3ax.
HaneceHnue pa3zMepoB Ha JI€TaJsAX, U3TOTABIMBAEMbBIX JIUThEM, IITAMIIOBKOU, Ha
JeTalsIX, 00padaThIBaeMbIX COBMECTHO ¢ conpsiraemoit netanbto (TOCT 2.109-73).

OcHOBHasl HaJIIKCh, €€ 3aII0JIHCHUE, YKa3aHHe 0003HAYCHUS JICTAIU H €€
marepuana (TOCT 2.104-2006).

4.3.16 CocraBrieHre 4epTexeld COOpOUHBIX eMUHUIL. YepTex o0Iero Buaa
cOOpPOUYHOI eIMHMIIBI U COOPOUYHBIN YepTEeX, UX COepKaHUE, U300paKeHUe 1
HaHEeCeHHe pa3MepoB. HekoTopsie yCIOBHOCTH U YIIPOIICHHS, TPUMEHIEMbIE TIPU
nu3o0paxennn ueprexeit coopounsix equnaumi (FOCT 2.109-73, TOCT 2.119-73).

4.3.17 Creunduxkanus, ee Ha3HaAYCHUE, COICPKAHUE U MTOPSAIO0K 3aITOJTHCHHSI BCEX
ee pasaenos (I'OCT 2.106-96).

4.3.18 Urenue ueptexeil. JleraanpoBaHue Kak 3aBepIIArONINiA dTa 00yUeHHS
YEepUECHUIO.

4.4 KommbroTepHas rpaduka.

4.4.1 Coznanue 2D-ueprexeit n3 3D-naHHBIX



Coznanne BUIOB AeTayid. Tunel BUIOB Ha yeptexe. Co3/1aHne HOBOTO YepTexka.
Pa3menenne 0a30BOro 1 NpoeKIMOHHOTO BU10B. PazMenenue ceuenus. Co3nanue
JONOJHUTENBHOrO BUAa. Co3aaHue BBIHOCHOTO BUJA. PenakTupoBanue BUJOB.
BripaBHuBanue Buja. Mi3mMeHeHue BeipaBHUBaHUSA. OTOOpaxKeHHe BUJIA.
JloGaBieHne 0603HaYeHHI B UepTEKHbIC BUbl. Mapkep LIEeHTpa U OCEBbIC TUHUH.
PenaktrpoBanre HaMMEHOBAHHUM U TTOJIOKEHUH 0003HaUeHU BUIOB. Pa3smepsl.
OcnoBHo#t nHCTpyMeHT Pasmepsl. basossiit u bazossiit Habop. Llens u Habop
pa3MmepHbIX neneid. Opaunatasii 1 Habop opaunat. PeraktupoBanue pa3mepos.
HNHucTpymMeHTB 0003HaU€HUs OTBEpCTUH U pe3b0. [loaydenue pazmMepoB ¢ MOJIEIH.
AcconnaTuBHOCTb. 3aMEHa CCBIJIKA HAa MOJIEIIb.

4.4.2 TTonp30BaTeIbCKUE CTHIIA U 1IA0JTOHBI.

Pa6ota co ctunamu. Co3nanue crannapra. Co3naHue TUIOBBIX XapaKTEPUCTHK
00beKTOB. OrpeneneHue CTuilsl TEKCTa i pa3MepoB U 0003HAUECHUH.
Omnpenenenre HOBOrO CTUIISL pa3Mepa. Y cTaHOBKa mapameTpoB ciiosi. Hactpoiiku
TUIIOBBIX XapakTepUCTUK 00beKkTOB. CoxpaHeHue ctannapta. M3smMeHeHue cTuis
ngera. OnpezaeneHue HOBOro Marepuana. OnpeaeneHue OCHOBHOM HaIIIUCH.
Coxpanenue HOBoOro 11adaona. Co3ganue madioHa ObICTPOro 3aIyckKa.

4.4.3 Co3gaHue CI0XHBIX YEPTEXKEN U AETATHUPOBOK.

Co3pnanue ClI0KHOT0 YepTEKHOTro BUAA. [[pOEKIIMOHHBIN BUI U3 CEYEHUS.
Co3panue 3ckr3a Ha YepTeKHOM BUJie. MecTHbIN pa3pe3. I3MeHeHne OTHOEHUI
yeprexen nerand. Bugumocts neranei. [logasnenne Buaa. [lonasienue
aneMeHTOB ueptexa. PaspoeiB Buma. Cpes. [lonb30BaTenbCckuil BU.
Hcnonb30BaHue CIOXXHBIX MHCTPYMEHTOB 71 0003HAUEHUM HA YepTexe.
ABTomaTuueckuil TekcT. BeiHocka. Cnienpanbublie 0003HaueHus. Homepa
no3unuid. ABTronymepanus no3uiii. Cozganue cnernudukanuu. PegaktupoBanue
3Ha4YeHUs pa3mepoB. [IpocTaHOBKA OpIMHATHBIX PA3MEPOB U ABTOMATUYECKUX
OCEBBIX JIMHUM. Tabnuia OTBEpCTHil.

4.4.4 Oco0eHHOCTH MPOEKTUPOBAHUS CJIOKHBIX JIETaTCH.

[IpoenupoBaHHast TEOMETPHUSI U HHCTPYMEHT 10 ceueHusiM. [IpoenupoBanune 3D-
scku3a. OnpeneneHue MyTy IEMEHTa M0 CeYeHUsIM Mexay Toukamu. Co3nianue
3JIEMEHTOB 10 ceueHusiM. Mcnonp3oBanue 010kHOTa MHKeHepa. Co3/laHue cIBUTa.
Coznanue o6omouku. Co3gaHue MaccuBa oTBepcTuid. Pazmerienne oTBepcTuii mo
JTUHEWHbIM pazmepaM. Co3gaHue NpsIMOYTOJIbLHOIO MacCHMBa OTBEpCTHil. bosbiie o
NPsIMOYTOJIbHBIX MaccuBax. Mcroab30BaHue CIOKHBIX 3D PEKTUBHBIX
uHCTpyMeHTOB. KoMOMHMpOoBaHue TUIOB OKpyTieHui. Jlo0aBneHne HaKJIOHHOU
rpanu. 3ameHa oJiHo# rpanu Apyroi. CummerpuyHoe otoOpaxenue. Coznanue



CMELIEHHOW MII0CKOCTH. VICIoab30BaHNe CONPSKEHUS ISl 3aKPBITUS ITPOCBETA.
JloGaBnienue pe3bObl. Mcnions3oBanue oTKpbITOro npodusis. Mcnonb3oBanue
MPEACTABICHUN B ACTAJIH.

4.4.5 Crnoxuble COOPKH ¥ MHKEHEPHBIE HHCTPYMEHTHI.

VYnpasnenue cpenoit coopku. Coznanue npencrasieHus suaa. Co3ganue
IpeJCTaBICHNs YPOBHS AeTanu3anuu. [103u1noHHbIe IPeaCTaBICHNUS.
Hcnons3oBanue MactepoB npoektupoBanus. Mcnonb3zoBanue Mactepa
IPOEKTUPOBAHUS MOAIMITHUKOB. Vcrionb30BaHNe ajaliTUBHBIX 3JIEMEHTOB B
coopke. Mcnonb3oBaHue reHepaTopa Baja. Pacuer u mocTpoeHue 31op
XapaKTEepUCTHK Basa. Mcnonp30BaHue reHeparopa 3y04aThiX 3aleIICHHUMN.
Hcnonb3oBaHue reHeparopa MIOHOYHOTo coenuHenus. Padota ¢
JIOTIOTHUTEIHHBIMU HHCTPYMEHTaMU COOPKHU. 3epKaabHbIe KOMIIOHEHTHI.
[Tpon3BoHBINM KOMIOHEHT. J[MHaMUYeCKUE 3aBUCUMOCTH U aHUMALUsI COOPKHU.

4.4.6 Paborta ¢ metamsiMu U3 JIMCTOBOTO MaTepHaIa.

Onpenenenue cTUIIS JIMCTOBOTO MeTaia. [locTpoeHne KOMITIOHEHTOB JINCTOBOTO
Metaina. Co3nanue rpanu. Jlo6aBneHue cTeHOK B eTanb. [locTpoenue u3
cepenuHbl. Mcnonp30BaHNe HE3AMKHYTOTO KOHTYpa. JloOaBiieHrne OMOJIMOTEYHBIX
3JIEMEHTOB Ha CruObl. M3ydeHue npoBUHYTOr0 HHCTPYMEHTA HE3aMKHYTOT'O
KoHTypa. [locTpoeHue nepexonoB B IMCTOBOM MeTajuie. Pabora ¢
CYLIECTBYIOIIMMHU KOHCTPYKUUAMU. J{0OaBIeHne MOCAEHNUX ILITPUXOB.
[ToaroToBka netanu K u3roropiaeHuro. Co3nanue pa3BepTku. JJOKyMEeHTHpOBaHUE
JieTajer JMCTOBOTO METAJIA. Y CTaHOBKA ITporiecca. JJOKyMEHTUPOBAaHHE
nporecca.

4.4.7 Co3nanue uznenuii B paboyeM MpOCTPAHCTBE COOPKHU.

Coznanue coopku. [Tonsitue pukcupoBanHOTO KOMIOHEeHTa. JloOaBneHne
COOpPOYHBIX 3aBUCHMOCTEH. 3aBUCUMOCTh coBMelieHrne. CTeneHn CBOOOIbI.
3aBucuMocTh BeTaBka. 3aBucuMoCTh YT0oJ1. 3aBUCUMOCTh KacaTeabHOCTD.
VYnpasistoiue 3aBucuMocTu. PaboTa ¢ bubnunorekoii anementoB. Mcnonb3oBanue
Mactepa npoekTUpoBaHUsl OOJITOBBIX COCAMHEHUN. DKOHOMUS BPEMEHU C
uHcTpyMeHToM COopKa.

5. O6pa3oBaresibHbIE TEXHOJIOTUU

Meroauka npenogaBaHus AMcuuILIMHbl « HaueprarenbHas reomerpus.
WNuxeHnepHass M KOMIIbIOTEpHas Tpauka» W peanu3anus KOMIETEHTHOCTHOIO



MOAXO0/1a B U3JIOAKEHUU U BOCIIPUATHHI MaTepUalia MpelyCMaTpUBAET UCIIOIb30BaHUE
CIEIYIOUIUX AaKTUBHBIX M HWHTEPAKTUBHBIX (OPM MPOBEACHUS TPYMIOBBIX,
WHIUBUTyAJIbHBIX, Ay IUTOPHBIX 3aHATUN B COUYETAHUU C BHEAYJUTOPHOM paboTOM C
1eIb0 (OPMUPOBAHMS U PA3BUTHUS TPO(PECCHOHATIBHBIX HABBIKOB, 00YYaIOIIUXCS:

— IIOATOTOBKA K BBIIIOJIHCHHUIO ITPAKTHICCKUX pa60T B aYIUTOPHUAX BY34,

— 3aIIMTa U UHAUBHIYaTbHOE 00CYKICHNE BHIMTOTHICMBIX 3TANIOB MPAKTUICCKUX
pabor;

— UTPOBOE MPOECKTUPOBAHUE;

— pa3bIrpbIBaHUE POJICH (POJIEBBIC UTPHI);
— UHJIMBUAYAJIbHBIA TPEHAK;

— IPYIIIOBOW TPEHUHT;

— MPOBEJCHNUE MACTEP-KIACCOB AKCIIEPTOB U CIEUUAIIMCTOB 110 UHKEHEPHOU
rpaduke u KOMIBIOTEPHOMY MOJICTUPOBAHUIO.

VY aenbHbI Bec 3aHATUHN, IPOBOJUMBIX B MHTEPAKTUBHBIX (DOpMax, OINpeieeH
IJIaBHOM 11€71bI0 00pa30BaTeNIbHOM POrpaMmMbl, 0COOEHHOCTbIO KOHTUHIE€HTA
oOyuJaroluxcs U coJiepkaHueM AucuuIuinebl «HaueprarenbHast reoMeTpus.
WNuxeHepHas 1 KOMIbIOTEpHAs rpayika» M B LIEJIOM O JUCHUIUIMHE COCTABIISET
50% ayauTOpPHBIX 3aHATHI. 3aHATUS JICKIIMOHHOTO Tuna cocTaBisstoT 30% ot
o0beMa ayIUTOPHBIX 3aHATU.

6. OneHoYHBIE CPeACTBA AJIA TEKYLIero KOHTPOJIA yCIIeBAeMOCTH,
NMPOMEKYTOYHOI aTTeCcTAlMH 10 UTOraM 0CBOEHUSI TUCHHUIJIMHBI U Y4eOHO-
METOAHYECKOe 00ecneYyeHue CaMOCTOATEIbHOM padoThl CTYACHTOB

B nporuiecce 00ydeHuUst UCTIOIB3YIOTCS CIAEAYIOIINE OIEHOYHBIC
(hopMBI CaMOCTOSITEILHOM pabOTHI CTYIEHTOB, OLICHOUHBIE CPECTBA TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH M IPOMEKYTOUHBIX aTTECTAIUI:

B nepsom cemectpe

- paboyas TeTpab;

- IOATOTOBKA K BBIMIOJIHEHUIO MPAKTHYECKUX pabOT U UX 3aIIUTa;
- pelleHre KOMIUIEKTOB 33]1ay;

- KOHTpOJIbHAsI paboTa;

- DK3aMEH.

Bo Bropom cemectpe

- MOAATOTOBKA K BBIMTOJIHEHUIO MIPAKTHUECKUX padOT U MX 3alUTa;



- BBITIOJIHEHUE TpaPUuecKux padboT;
- KOHTpOJIbHast paboTa;
- 3auer.

OOpa3s1bl TECTOBBIX 3aJaHH, paboyeil TeTpaan, KOHTPOIbHBIX
BOTIPOCOB | 33JIaHH JJIs1 IPOBEICHUS TEKYIIEr0 KOHTPOJIS, SK3aMEHAI[HOHHBIX
OWJIETOB, MPUBEICHBI B TIPUIIOKCHUU 2.

6.1. ®@oH/1 O1LIEHOYHBIX CPEACTB /JIs MPOBeIeHHs MPOMEKYTOUHOM
aTrrecTaluy 00y4arOIIUXC M0 JUCHUILINHE (MOXYJIIO)

6.1.1. [lepedyeHb KOMIETEHIINI C yKa3aHUEM 3TAoOB UX (OPMHUPOBAHUS B MPOIIECCe
OCBOEHHUSI 00pa30BaTEIBHON MTPOTPAMMBI.

B pesynbrare OCBOEHHS MUCHMIUIMHBI (MOAyJsl) (GOPMHUPYIOTCS CIIEIYIOITHE
KOMIIETEHIINHU:

B pe3yabTaTe ocBoeHMsI 00pa30BaTeILHONH NPOrPaMMBbI 00ydaloIHiics

Koa xoMnereHuuu
JO0JI:KeH 00J1a1aTh

OIIK- 2 CIIOCOOHOCTBIO TTPUMEHSATH COOTBETCTBYIOIINN (PU3UKO-MAaTeMaTHIECKUN
anmapar, MeTOJIbl aHAJIN3a 1 MOJICIIMPOBAHHUS, TEOPETUIECKOTO U
9KCIIEPUMEHTAITFHOTO MCCIIECA0BAHMS MTPU PEIICHUH MPOQECCHOHATBLHBIX
3amay (OI1K-2)

B nporiecce ocBoeHus 00pa3oBaTeibHON TPOrpaMMbl JaHHBIE KOMIIETCHIIHH,
B TOM YHUCJI€ WX OTACIBbHBIC KOMIIOHCHTHI, (POPMHUPYIOTCS ITOATAITHO B XOJE
OCBOCHHS OOYYAFOIIMMUCS TUCIUIUIMH (MOJYJIeH), TMPAKTUK B COOTBETCTBHH C
y4eOHBIM TUTAHOM M KaJIeHJapHBIM TpaukoM y4eOHOTo mpoiiecca.

6.1.2. Onucanue nokasarejed 1 KPpUTEpPUeB OLCHNBAHUS KOMIICTCHIMH,
(popMupyeMBIX 110 UTOraM OCBOCHUS AUCHUILIUHBI (MO1YJISI), OMUCAHUE LKA
OLICHUBAHMS




IToka3arenem OLCHUBAaHUA KOMHGTCHHHﬁ Ha PpPa3IMYHBIX JTallax HnX

bopMHpOBaHUS SBISETCS JOCTHKEHUE 00yUYalOIUMHUCS TUTAHUPYEMBIX PE3YJIbTaTOB

0Oy4eHUs MO JUCHUILIUHE (MOJIYIIIO).

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

MOAC/IUPOBAHUSA, TEOPETUYCCKOI0 M IKCIIEPUMECHTAJIBbHOI'0 UCCJICA0BAHUS ITPHU PCIICHUU l'lpO(l)eCCI/IOHa.H])HbIX

3amau (OIIK-2)

Kputepun onennBanns

IToka3arean
2 3 4 5
3HATh: OOyuaromuiics OObyuarommuiics OO0yyaromuiics OO0yuarommuiic
JIEMOHCTPHUPYET TMOJIHOE | IEMOHCTPUPYET JIEMOHCTPHUPYET i
METOAbI aHaJIu3a U
OTCYTCTBHE WIH HEMOJIHOE COOTBETCTBHE | YaCTUYHOE COOTBETCTBHUE | IEMOHCTPHUPYE
MOACINpPOBaHNA, o o
HEJIOCTATOYHOE CIIeTYFOINNX 3HAHUM: CIIEeTYFOIINX 3HAHHH: | T MMOJTHOE
dusuxo- COOTBETCTBHUE MeTonp aHanu3a u METOBI aHayM3a U | COOTBETCTBHUE
MaTeMaTHYCCKHUH CJEAYIOLIUX 3HAHUM: MOJICIHPOBAHMUA, MOACIMpPOBaHNA, CIIEAYIOIIHNX
anmapar IS (uzuko- o . 3HAHUN:
N3UKO-MAaTEMAaTHYCECKUN
pelieHus Merozpl ananusa u MaTeMaTU4YSCKUM aAnmapaT s CIICHIS METOJIBI aHaIN3a
KOHCTPYKTOPCKMX ¥t | MOJCTUPOBAHNA, armapar sl pelieHus P 8 P u
TEXHOJIOTI'MYECKUX (1)I/I3I/IKO p p KOHCTPYKTOpCKUX "
- MOACIUPOBAHUA
sanas . KOHCTPYKTOPCKHUX 1 TEXHOJIOTUYECKUX 3a/1ad, FACIHp
bit MaTeMaTHYECKUI TeXHOMOIMUCCKIX ,
anrapar Juisl peleHus sazau. JIonmycKarTes HO JIOMTYCKAIOTCS Fa—
KOHCTPYKTOPCKIX 3HAUUTENbHbIC OMKNOKY, | HESHAYUTEILHBIC MATEeMATHYECKH

TCEXHOJIOTHYCCKUX 3aaa4

MIPOSIBIISIETCS
HEJ0CTAaTOYHOCTh
3HaHW, 10 psiny
rnokasaTeliei,
00yJarouics
WCIIBITBIBAET
3HaYUTETbHBIC
3aTpyJHEHHS [IPH
ONEepUPOBAHUU
3HAHUSAMU TIPU UX
[IEpEHOCE Ha HOBHIE
CUTYaIIH.

OIIMOKH, HETOYHOCTH,
3aTpyIHEHHS TIPU
aHAINTHYECKUX
orneparusix.

W anmapaT IS
peeHus
KOHCTPYKTOPCK
X u
TEXHOJIOTHYECK
HX 3a7a4




yMeTh: Obyuaromuiics He ymeer | OOydaronuiics OOyuaromuics OO6yyaroruiic
WA B HEIOCTATOYHOU JIEMOHCTPHPYET JIEMOHCTPHUPYET o

Hcnons3osats CTCIICHU yMEET HETIOJIHOE COOTBETCTBHE | YaCTUYHOE COOTBETCTBUE | IEMOHCTPHUPYE

COBPCMCHHBIC WCIIOJIB30BaTh CIICAYIONINX YMEHUIA: CIIEIYIOIINX YMCHHIA: T TIOJTHOE

CAIIP ps coBpemenHbie CAIIP HCIOJIb30BaTh HCIOJIb30BaTh COOTBETCTBHE

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

KOHCTP‘YHPOBE‘HH” KOHCTPYHPOBAHUS U JUTSL PEIICHUS 3a/1a4 pelieHus 3a1a4 YMCHU:

1 pacHera. pacuéra. KOHCTPYUPOBAHHS U KOHCTPYHPOBAHUS U HCIIOIb30BaTh
pacuéra. [Jonyckatorcst | pacuéra. YMeHus COBpPEMEHHbBIE
3HAYHUTENILHBIC OIIMOKH, | OCBOEHBI, HO CAITIP st
MIPOSIBIISICTCSI JIOITYCKArOTCS peleHus
HEJI0CTATOYHOCTh HE3HAYUTEIHHBIC 3aja4
YMEHHH, 10 Py OLITHOKH, HETOYHOCTH, KOHCTPYHPOBa
rmokasareJet, 3aTpyIHEHHS TIPU HUS U pacuéra.
00yJarouics aHAUTUYCCKHUX CB00601HO
HCTIBITHIBACT orepanusx, IepeHoce onepupyeT
3HAYHUTENbHBIC YMEHUI Ha HOBBIC, npuoOpeTeHH
3aTpyAHCHUA ITPpU HECTaHAAPTHBIC bIMH
OTIEPUPOBAHUH CUTYaIIUH. YMCHUSIMH,
YMCHUAMU IIPU UX IMPUMCHSICT UX
MepeHoce Ha HOBbIC B CUTYaITHSIX
CUTYyaIlUH. MOBBINICHHOM

CJI0)KHOCTH.

BJIAJIETD: OOyuaroiuiics He OOyuaromuiics Binageer | OOyuatomumiics yactudno | OOyuaromniuiic

BJIaJIeeT WU B METOaMHU BJIJICCT METOIaMH s B TIOJTHOM

MeToAaMH HEJIOCTATOYHOM CTeNeHu | rpaduvecKoro rpadUUecKoro obbeme

rpaguteckoro BJIaJIEET METOIaMH MpeCcTaBIICHUS npeJcTaBiIeHus] OOBEKTOB | BIaJCeT

TIPEACTaBICHHA rpaduuecKoro 00BEKTOR B B DHEPreTHYECKOM METOaMHU

06beKTOB B MPEICTaBICHUS SHEPreTHYECKOM MAaIIMHOCTPOCHUH, rpaduyecKoro

SHCPIeTHICCKOM 06'I)CKTOB B MallMHOCTPOCHUH, MpeaACTaBJICHU

MAIMHOCTPOCHNH. | yyenrernyeckom JIOTTYCKAIOTCS HaBBIKM OCBOCHbI, HO s1 00BEKTOB B

MalIMHOCTPOCHUMU. 3HAYUTCIIbHBIC OIHI/I6KI/I, AOITyCKArOTCA OHEPreTU4YCCK
NposBIsIEeTCS: HE3HAYUTEIIbHBIC oM
HEJ0CTaTOYHOCTh OILIMOKH, HETOYHOCTH, MAaIIMHOCTPOE
BJIaACHHUA HaBbIKaMU 110 3aTpyAHCHUS TP HHUH,
psTy MOKazaTene, AHATUTHYCCKHUX
OGyuaroruiics oreparusx, IepeHoce CcBOOOIHO
HCIIBITBIBACT YMEHUI Ha HOBBIC, MPUMEHSIET
SHAYMTC/IBHBIC HECTaHIapPTHBIC MOJTYYCHHBIC
3aTpy/IHEHHUS TIPH CHUTYyaLluH. HAaBBIKU B
MPUMEHEHUHU HABBIKOB B CHTyatmix 5

ITIOBBILICHHOU

HOBBIX CUTYyallUIX.

CJIOKHOCTH.




[IIxkanpl OLEHMBAHWs PE3YJBTATOB NPOMEKYTOYHOM AaTTECTAllMM M HX
ONMCAaHUE:

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

[IpomexyTouHas aTTectanus oOydaromuxcs B popme 3auéra mpoBOIUTCS IO
pe3yiabTaTaM BBIMIOJIHEHUSI BCEX BHUJOB Y4eOHOM paboOThl, MpPeayCMOTPEHHBIX
y4€OHBIM IJIAHOM MO JAHHOW NUCUUIUIMHE (MOJYIIO), NMPU TOM YUHMTHIBAIOTCA
pe3ynbTaThl TEKYIIEr0 KOHTPOJS YCIEBAEMOCTHM B TeueHHe cemecTpa. OreHka
CTENEHU JOCTIXKEHUSI OOyYaIOIMMUCS IUIAHUPYEMBIX PE3yIbTaTOB OOyUYEHUS I10
JUCHMIUIMHE (MOJAYJIO) IPOBOAMTCS IpernojaBaTesieM, BEAYIIMM 3aHATUSA IO
JUCUUIUIMHE (MOIYII0) METOAOM AKCIIEPTHOM Oo1leHKHU. [10 uToram npomexyTo4Hou
aTTeCTAlMM 10 JUCLMIUIMHE (MOJYJIO) BBICTABIIAECTCA OLIEHKA «3aUTEHO» WU «HE
3a4TeHo». K mNpoMeKyTOYHOW arTecTauuy JOIMYCKAaKOTCA TOJBKO CTYAECHTHI,
BBIMIOJHUBIIME BCE BHABI Yy4yeOHOW palbOThl, NPEIyCMOTPEHHbIE paboueit
nporpaMmoi no pucuuiuinie «HaueprarensHas reomerpus. Muxenep-

Hasg W KOMIIbIOTEpHas Trpaduka» (COaIM KOHTPOJIbHBbIE pPabOThl, pPacyeTHO-
rpaduueckue paboThl).

M kxana
OLICHUBAHUSA

Onucanue

BrimonHeHsl Bce BUABI y4eOHOM pabOTHI, MPETyCMOTPEHHBIC
yueOHbIM 1aHoM. CTyJIeHT JAEMOHCTPUPYET COOTBETCTBHE
3HaQHWUW, yMEHUM, HaBBIKOB TMPUBEICHHBIM B  TabJIMIIaX
nokKazaresield,  ONnepupyeTr  NPUOOPETCHHBIMH  3HAHUSMH,
3a4TeHo YMEHUSIMU, HaBbIKAMHU, IPUMEHSIET UX B CUTYAIUSIX TTOBBIIIIEHHOMN
cokHOCTU. [Ipr 3TOM MOTYT OBITH JIOMYIIEHBI HE3HAUUTEIIbHbBIC
OMMUOKH, HETOYHOCTH, 3aTPyIHECHUS TPU aAHATUTHYECKUX
omepanusx, IEPEeHOCE 3HAHMW W yYMEHHM Ha HOBBIC,
HECTaH/IAPTHBIE CUTYALIUH.

He BbimonHeH oauH wiu Oornee BUIOB Yy4eOHOM paboOTHI,
IPENyCMOTPEHHBIX y4eOHBIM IIaHOM. CTyJEHT NE€MOHCTPHPYET
He 3ayreno | HEMOJIHOE  COOTBETCTBME  3HAHWM,  YMCHHMH,  HaBBIKOB
NOpUBEJCHHBIM B TaOJMIaXx  IIOKa3aTelled,  JOIyCKaroTCs
3HAYUTENBHBIE OHIMOKM, NPOSABIAETCA OTCYTCTBHE 3HAHMH,
YMEHUM, HABBIKOB IO Py IOKAa3aTENIEH, CTyIEHT WCIBITHIBAET




SHAYUTCJIbHBIC 3aTPYAHCHUA IIPpW OIICPUPOBAHWH 3HAHUAMHU U
YMCHHAMU IIPpHU UX IICPCHOCC HA HOBLIC CUTYAlIUH.

(I)opMa HpOMe)lcyTO‘IHOﬁ arrecralmm: 3K3aMCEH

[IpomexxyTouHast arTectanus o0ydaromuxcsa B GopMe 3K3aMeHa MPOBOJAUTCS
M0 pe3yibTaTaM BBIMOJHEHUS BCEX BUJIOB Y4eOHON pabOThI, MPEIyCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JAHHOM TUCHUIUIMHE (MOAYJI0), TIPU 3TOM YUYUTHIBAIOTCS
pe3yNbTaThl TEKYILIEro KOHTPOJS YCHEBAEMOCTHM B TeueHHe cemectpa. OreHka
CTEMCHU JOCTUXKEHUS OO0YUYaIOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHS IO
JUCHUTUIMHE (MOJYJI0) TPOBOJUTCSA TMpernojiaBaresieM, BEAYIIUM 3aHsITHS IO
JUCIUTUIMHE (MOJIYIII0) METOJIOM DKCIIEPTHOM o1leHKHU. [1o uToram npomMexxyTouHon
aTTeCTallMy 10 JAUCHUIUIMHE (MOJYJIO) BBICTABISETCS OIEHKA «OTIUYHOY,
«XOPOIIIO», KYAOBICTBOPUTEIHHO» WIIH «HEYAOBICTBOPUTEIHLHO.

K mnpomexyTodyHOW aTTecTauuu JIOIyCKAlTCS  TOJIBKO  CTYJEHTHI,
BBIMIOJHUBIIME BCE BHUABI Yy4yeOHONW palbOThl, NPETyCMOTPEHHbIE paboueit
nporpaMmori 1no gucuuiuinHe «HaueprarensHas reomerpus. VHkeHepHas u
KOMIbIOTepHAs Tpaduka» ( caiu KOHTPOJIbHBIE pabOThI, pacueTHO-Tpaduueckue
paboThl).

IlIkana ouenueanusn Onucanue

Buvinonnenvt  6ce  6uowi  yuebHOU ~ pabomubl,
npedycmompenuvle  yueOHviM — naawom. Cmyoenm
O0eMoHCmpupyem COOmeemcmeue 3HAHUU, YMeHUl,
HABbLIKOB NpUBEOeHHbIM 6 mabauyax noxazamenel,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, VMEeHUsMU,
Omauyno .
HABLIKAMU, NPUMEHSAEM UX 8 CUMYAYUSAX NOBbIULEHHOU
cnooicnocmu. Ilpu smom modxcem Ovimb OonyujeHa
He3HauumenbHas OwmuoOKa, HemoYHOCmb, 3ampyOHeHUe
npU aHATUMUYECKUX Onepayusix, nepeHoce 3HAHUU U

yMeHuiZ HA HOoeble, HecmaHdapmele cumyayuu.




Xopowo

Buinonnenvr  6ce  6uowi  yuebHou — pabomul,
npedycmompeHuvle  yueOHviM  niaanom. Cmyoenm
O0eMoHCmpupyem Henoxoe, npasuibHoe
coomeemcmaue 3HaHULL, yMeHutl, HABbIKOB
npugedeHHbIM 8 mabauyax nokazamenei, oo eciu npu
amom 6blu OonyujeHsvl 2-3 HecyuecmeenHvle OUUOKU.

Yooenemsopumenvro

Buvinonnenvt  6ce  6uowi  yueOGHOU ~ pabomul,
npedycmompenuvie  yyebOHviM  naanom. Cmyodenm
O0eMOHCmMpuUpyem coomeemcmeue 3HaHul, 8 KOmopom
oceéewjeHa OCHOBHAsl, HAuboOdee BAJNCHAS  HACMb
mamepuana, HO Hpu  IMOM  OONyWeHa — O0OHA
3HAUUMENbHASL OWUOKA UTIU HEeMOYHOCHIb.

Heyoosenemsopumenvro

He svinonnen ooun unu 6onee uoos yueonou pabomei,
npedycmMompenuvix  yyebHvim — niaavom. Cmyoenm
O0eMOHCmMpUpyem HenoiHoe COOmeemcmeaue 3HAHUI,
YMeHUll, HABLIKOB  NPUBCOCHHLIM 8  MaAOIUYaAx
nokaszamejet, OONYCKAOMcs 3HaAyumenvuvie OUUOKU,
NPOABGNAEMCS OMCYMCMEUe 3HAHUU, YMEHUl, HABbIKOS8
no paody nokazamejeu, CmMyOeHm UCHbIMbIEAem
3HauUumMenbHble 3ampyOHeHUus Nnpu  ONnepupos8aHuU
3HAHUAMU U YMEHUAMU NpU UX NepeHoce HA HO8ble
cumyayuu.

DoHaBl OIIEHOYHBIX
IporpamMmmMme.

CpPEACTB TMPEJCTaBIICHbl B MPUIIOKEHUU 2 K padboueit

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHre JUCHUIINHbI

a) OCHOBHAsl JUTEpaTypa:

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

M.: Hayka, 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. UmxenepHas rpaduka. M.: Axkanemus, 2011.



4. bpoackuit A.M., @aznynun 3.M., Xannunos B.A. Unxenepnas rpaduxa
(meTamnoobpabdoTtka). M.: Akanemus, 2016.

0) TONOJIHUTENbHAS TUTEpaTypa:

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

2. Camunkun B./l., CmupnoB B.H., bponckuit A.M. Meroanueckue ykazaHus K
YIPaXHEHUSIM U YCIIOBUS 3a/1a4 [0 KypCy HauepTaTesIbHON reoMeTpun. — M.:
MAMU, 2008.

3. Komnektus aBTopoB. [lon penakuueit @aznynuna 3.M. [letanupoBka

4. CamunkuH B.JI. Haueprarensnas reomerprsi. OCHOBHBIE MTOJIOKEHMS, TPU3HAKA

U cBOMcCTBA. Bompocs! 1 caMonoArotoBku. Meroaudeckue ykazanus. - M.
MAMMU, 1983.

5. bponckuit A.M. HaueprarenbHas reometpusi. YueOHoe nmocodoue. - M.: MAMU,
2000.

6. Camunkun B.J[., CmupnoB B.H. [lo3unnonnsie 3agaun. Meroanueckue
ykazanus. — M.: MAMU, 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 epecedueHus nmopepxuocren. Yacru 1-4 u 2-1. Meroguueckue
ykazanus. M.: MAMU, 1983.

9. Camuiikun B./I., XanaunoB B.A. B3auMHoe nepeceyeHne MHOTOTPAaHHUKOB.
Metonunueckue ykazanus. M.: MAMU, 1986.

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

11. Konnektus aBropoB. [Toa pepakuueit @aznynuna 9.M. Pe3b0b1 1 pe3p0oBbIe
coequHenus. Mertoauueckue ykazanusa. M.: MAMU, 2011.

12. Komnexktus aBTopoB. [loa penakuuein ®aznynuna 3.M. BelnmonHenue
yepTeKeil COOPOUHBIX €IMHHUIL 10 ICKU3aM (paboyuM depTekam) JAeTayiei.
Meronuueckue ykazanus o yepuenuto. M.: MAMU, 2004



13. Komtektus aBropoB. [loa pegakuuein Camunkuna B./[. Hanecenue pazmepos
Ha 3CKM3ax U pabouux yepTekax JeTayell ¢ y4eTOM “KOHCTPYKTOPCKUX U
TEXHOJIOTMUECKUX TpeOOBaHUN . MeToanueckre yka3zaHus 1o yepueHuto. M.:
MAMU, 1990.

B) porpaMMHOe 00ecIiedeHHe U HHTEPHET-PECyPCHI:
[TporpamMmmMHOe obecrieueHHe:
1. Autodesk Inventor (becrmaTHast cryaeHueckas Bepcusi).
2. Autodesk AutoCAD (becnnatHast cTyaeHuecKast BEpCHsi).
3. Autodesk Fusion 360 (becruiatHas cryaeHueckasi Bepcusi).

I/IHTepHeT-pecprLI BKJIFOYAIKOT yIIG6HO-M€T0I[I/ILIeCKI/I€ MaTCpHuaJibl B 9JICKTPOHHOM
BHJIE, TIPEJICTABJICHHBIC Ha caiiTe lib.mami.ru B pazjiene «DJIEKTPOHHBIM KaTajJoT»
(http://lib.mami.ru/lib/content/elektronnyy-katalog).

[Tone3npie yaeOHO-METOIMUECKHE U MHPOPMAITMOHHBIC MaTePUAIbI MPEICTABICHBI
Ha calTax:

VYuebnsiii kypc no Fusion 360:

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

VYuebnsie Matepuansl Autodesk:

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

8. MarepuajbHO-TEXHUYECKOE O0ecTeuyeHue QU CIUIINHbI

Yetpipe koMIbIOTEpHBIC TabopaTopun kadenaps! «HxkeHepHas rpaduka u
KOMITbIOTEpHOE MoaenupoBanue» Aya. [1K-416, T11K-417, T1IK-517, TIK-518
ocHamieHHbIe 50 KOMIBbIOTepaMH, JabopaTopus ¢ (GOHIOM TUIIOBBIX JIeTalei U
HarIsggHeIx mocooui 11K419.

Q. MeToanuyeckue peKoOMeHIAlUu JJIs1 CAMOCTOATEIbHOH PadoThI
CTYJ€HTOB



OTansl mpolecca OpraHru3aluyd CaMOCTOSTENIbHOM pabOThI CTYIEHTOB:

O HOJTrOTOBUTENLHBIN (ONpeaeNieHHe 1eJIel U COCTABICHHE TPOTPAMMBI
CaMOCTOSITENIbHON pabOThI, TIOArOTOBKAa METOAMYECKOTO OOECIICYCHHS 1
000pyI0BaHU);

O OCHOBHOM (peanu3alus IporpaMMBbl ¢ UCIIOJIB30BaHUE TIPUEMOB TTOMCKA
uHpOpMaIluu: YCBOEHUE, IepepadoTKa, MPUMEHEHUE, Tiepeada 3HaHuH,
¢dbukcupoBaHue pe3yabTaToOB);

[ 3axiouuTenbHBIN (o1leHKa () (HEKTUBHOCTH M 3HAYMMOCTH ITPOTPaMMBbI;
aHaJIN3 Pe3yJIbTaTOB CaMOCTOATEIBHOM pabOThI, UX CUCTEeMATU3aIUs; BBIBOJIBI O
HaNpaBJICHUSAX ONTUMU3AIUH TPYAA).

Y1o0ObI MpaBUIBLHO OPraHU30BaTh CBOIO CAMOCTOSTEIBHYIO PaboTy, HEOOXOANMO
CTYACHTY CO3/1aTh yCIOBHS IJIsl MPOAYKTUBHON YMCTBEHHOM €S TEIBHOCTH.

K ycrnoBusiMm mpoAyKTUBHOCTH YMCTBEHHOU JESATEIBHOCTH OTHOCSATCS:

[l mocreneHHOE BXOXKICHHE B paboTy;

O BbIJIEP>)KUBAHUE MHAMBHUIYAIbHOTO PUTMA, TEMIIa padOTHI U pa3Mepa ee
UCIIOJTHEHMS,;

N PUBBIYHASI TOCIIEOBATENLHOCTh U CUCTEMATUYHOCTD JESITEIbHOCTH;

[l mpaBuibHOE YepeOBaHME TPyAa U OTIbIXA.

CryzieHTy Ba)KHO IOMHUTB:

O OTJIbIX HE MPEANOJIaraeT MmojaHoro 0e31eiCTBHs, OH MOXKET ObITh JIOCTUTHYT
MIEPEMEHON JIENa;

N CMEHY MepuoioB paboTocrnocoOHOCTH B TeueHue Ha. Haubonee
IJIOJOTBOPHO IS 3aHATHSI YMCTBEHHBIM TPYAOM YTpeHHee Bpems ¢ 8 1o 14
4acoB, MakCcUMalibHasi pabotocrnocodHocTh ¢ 10 10 13 vacos, ¢ 16 g0 19 yacos, ¢
20 1o 24 4Jacos;

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

[ YTOOBI BBITIOJTHUTH BECh 00bEM CaAMOCTOSITEILHON PabOTHI 10 TIPEIMETaM
Kypca, HEO0X0IMMO CHCTEMaTHYECKH 3aHUMAThCSI IO 3-5 4aCOB €KEIHEBHO,
YKEJIATeJIbHO B OJTHU U TE K€ YacChl, MPU YEPEIOBAHUH 3aHITHI C IepepbIBaMH JIJIs
OTJIBIXA;

O 1eJ1ecO00pa3HO eKETHEBHO padOTaTh He OoJjiee YeM HaJl ABYMsI-TpeMsI
JTVCHUIUIMHAMU, HAYMHAsL CO CPEIHErO M0 TPYIHOCTHU 3aJaHus, TIepexosl K 0oJiee
CJIO)KHOMY, HAIOCJIEIOK OCTaBUB JIETKYIO YacTh 3aJaHusl, TpEOYIOITy10 O0bIIe
ONPEAEIEHHBIX MOTOPHBIX JICHCTBUMU.

HTak, caMOCTOSITEIbHBIC 3aHITHS TOTPEOYIOT MHTEHCHBHOTO YMCTBEHHOTO TPY/Ia,



KOTOPBI HEOOXOJMMO HE TOJBKO MPAaBUIBLHO OPraHU30BaTh. JlJis ONTUMAaIbHON
OpraHu3aliyd CaMOCTOSITEIbHON PabOThl CTYACHTY PEKOMEHYETCsI COCTABIICHUE
JMYHOTO pacHucaHusi, OTPAKAIOIIETO BPEMs U XapaKTep 3aHATHH (TeopeTUYeCKui
KypC, TMpaKTUYEeCKUue 3aHsTHs, rpaduyeckue padoThl, UTCHUE JUTEPATyphl),
NepePBIBBI HA 00€, YKUH, OTAbIX, COH, IPOE3] U T.A.

JlesiTeNbHOCTh CTYIEHTOB 1O (POPMHUPOBAHHUIO HABBIKOB

y4eOHON caMOCTOATENbHON paboThl. Kaknmplii  CTyIEHT CaMOCTOSITEIIBHO
OTIPEJIEISIET PEKUM CBOCH CaMOCTOSATEIHLHON padOTHI.

B nporiecce camocTosTeIbHOM pabOThI CTYJIEHT IPUOOPETAET HABBIKH
caMOOpraHu3alliid, CaMOKOHTpOJsS, caMOyIpaBjieHHus, camopediiekcuu
CTAaHOBUTCS aKTUBHBIM CAMOCTOSITEJIbHBIM CyObEKTOM Y4eOHOMN AeSATENBHOCTH.

B npouecce camocTosiTebHON pabOThI CTYICHT JTOJKEH:

N OCBOMTh MUHUMYM COJIEP>KaHHUsl, BRBIHOCUMBII Ha CAaMOCTOSITENIbHYIO padoTy
CTYZIEHTOB M IIPEMIOKEHHBIN ITpenoaaBaresieM B coorBeTcTBrH ¢ PI'OC BBICIIETO
npodeccuonansaoro oopazosanus (PI'OC BIIO) no ganHOM TUCUUIIIUHE;

[ IUITAaHUPOBATh CAMOCTOSITENbHYIO PA0OTY B COOTBETCTBUH C IpapukoM
CaMOCTOSITENILHOM paboThl, IPEI0KEHHBIM PEIO/IaBaATEIIEM;

N OCYIIECTBIISITH CAMOCTOSITENIbHYIO pabOTy B OPraHU3allMOHHBIX opMax,
MPELYCMOTPEHHBIX YUYEOHBIM IIJIAHOM M pabouell MporpaMMoi MmpernoaaBaTes;

N BBIMIOJIHATH CAMOCTOSITENBHYIO pa00OTy U OTUUTHIBATHCA 10 €€ pe3yJIbTaTaM B
COOTBETCTBUM C TIpaUKOM MPEACTABICHUS PE3YJNbTATOB, BUAAMH M CPOKAMHU
OTUYETHOCTH 110 CAMOCTOSATENIbHON padOTe CTYAEHTOB;

[ UCIIOJIb30BaTh JIJIs1 CAMOCTOSITENIbHOM paboThl METOAUYECKHE 1TOCO0uS,
y4eOHbIe TOCOOUSs, pa3pabOTKU CBEPX MPEIIOKEHHOTO IIPETojaBaTesieM ePEeUHs.

10. MeTtoanyeckue peKOMEHIANH /JIs1 MPenoaaBaTeJisi

B mepByro ouepens HEOOXOAWMO OMUPAThCA Ha JACHCTBYIONIYIO pabodyro
nporpaMMmy Mo JUCUUIUIMHE, B KOTOPOH 0053aTeIbHO JODKHBI ObITh OIPEIEIICHBI
KOJIMYECTBO ¥ TEMATHKa MPAKTUIECKUX 3aHATUH Ha KaXIbIH cemecTp. i Kaxaoro
3aHATUS OMPEACIAIOTCA TeMa, LIeb, CTPYKTypa W cojepkanue. Mcxons u3 HUX,
BbIOMpalOTCs (opMa MpoBedeHUs 3aHATUS (MHTEPAKTUBHASA, CAaMOCTOSATEIbHAs
paboTa, MacTep-KJIacc, TECTUPOBAHUE U T.A.) U TUAAKTHYECKHE METOJIbI, KOTOPHIC
Opu 3TOM NPUMEHSAET NpenojaaBarenb (MHAUBUAyalbHas paboTta, paboTta Mo
rpynmnam, JeioBas urpa u mpod.). LlerecooOpa3zHocTts BeIOOpa IMpernojaBaTesieM
TOTO WJIM MHOTO METOJa 3aBUCHUT, IJIaBHBIM 00pa3oM, OT ero 3(()eKTUBHOCTU B
KOHKpPETHOM cuTyauuu. Hanmpumep, ecnum mpemomaBaTelb CTaBUT —3a1ady
OTTaYMBAHWE TMPAKTUYECKOTO HaBBIKa TMPH OCBOCHHH CIOKHOW TEMBI, TO
MPOBOJUTCS MAacTEP-KJIACC C JIMYHOW JAEMOHCTpalueld BbIMOJHEHUS padoThl. s



TPYLOEMKHX II0 BPEMEHM W PYTUHHBIX ONEpalUM 3adad CleayeT IPOBOIUTH
POJIEBYIO UI'PY C KOJUIEKTUBHBIM YYaCTUEM CTYECHTOB.

Ocoboe BHIMaHHE CIEIyeT YACIUTh XPOHOMETPAXY 3aHATHS, T.€. BBIICICHUIO Ha
KaXK[IBIA ATall 3aHATHS ONpenenéHHoro BpeMeHu. [lns mpenogaBarels, 0COOCHHO
HAYMHAIONIETO, YPE3BBIYAHO BAKHO TPUACPKUBATHCS  3aIUIAHUPOBAHHOTO
XpoHOMeTpaka. Ecim 3Toro He yaaércs crenaTh, TO MPEroiaBaTer0 HeoOX0 MO
NPOAHATM3UPOBATh XOJ 3aHITHS W, BO3MOXXHO, BHECTH HM3MEHEHHS JTUOO B €ro
CTPYKTYpY, 1100 B GOpMy €ro MpoBeICHUSI.

HeoOxoaumocTh 1aHMpOBaTh U aHAIM3UPOBATH yU€OHO-BOCIIUTATEIBHBIN MPOLIECC
B JUJAKTUYECKOM, IICUXOJOTMYECKOM, METOJUYECKOM AacCHEeKTaX C Y4eTOM
COBPEMEHHBIX TPeOOBaHUI K IPENOAaBaHUIO0 OOYCJIABIMBAET, B CBOIO OYEPE.b,
HE00XO0IMMOCTh 0OOCHOBAHHOTO BbIOOpa 3()(PEKTUBHBIX METOJOB, (POPM U CPEACTB
oOyuyeHusi, KOHTPOJS pEe3ylbTaTOB YCBOEHHUS CTYACHTaMU HIPOrPaMMHOIO
Marepuana.

[IpenonaBarento  BO3MOXKHO  MCHOJB30BaTh  MAaKCUMaJIbHO  3()(PEKTUBHO
pa3zHooOpas3Hbie (OPMBbI, METOIbI U CPEJACTBA OOYUEHHS TOJIBKO B COOTBETCTBUU C
IIOCTABJICHHBIMA M CIUIAHWUPOBAaHHBIMM KOHKPETHBIMH LEISIMH, W 33Ja4yaMHu.
Pa3pabarbiBaTh KaueCTBEHHBIN JUAAKTUUYECKUNA MaTepHall U HarJIsHbIE TOCOOUS C
METOJAMYECKUMU PEKOMEHIAIUSMU 110 UX MPUMEHEHHUIO Ha 3aHATUSIX MOKHO TOJIBKO
B TOM CiydYae, €CJIM 3apaHee OIpeAesieHbl LENU U 3aJadyd Kak JUIs BCEro Kypca
JTUCUUIUINHBL, TaK U IS KQXKJA0T0 OTAEIBHOTO 3aHSATHS.

[TpernogaBaTenb TODKEH CHCTEMAaTHYECKH MTPOBOIUTH CaMOAHAJIU3, CAMOOILICHKY U
KOPPEKTUPOBKY COOCTBCHHOHM JCSATCILHOCTH Ha 3aHATHSAX, pa3padaThiBaTh M
MPOBOJNTD JUATHOCTUKY JIJISL ONPEJICICHHS YPOBHS 3HAHUN U YMEHHUIU CTYICHTOB,
pa3pabaThIBaTh M PEaIM30BbIBATH IPOrPAMMBI JJIS MHAMBUAYAIbHBIX U IPYIIIOBBIX
dhopm pabOTHI C y4ETOM CIIOCOOHOCTEH CTYICHTOB.

OO0s3aTeabHO HY)>XHO H3y4aTb JIMYHOCTL CTYACHTA W KOJIJICKTHBA O6y‘la€MBIX B
CJIoM, C LICJIbI0 JUAIrHOCTUKHU, ITPOCKTHUPOBAHUSA U KOPPEKIMHU UX MMO3HABaTCIbHOM
ACATCIIbHOCTH HA IIPAKTHYCCKHUX 3aHATHUAX 110 AUCHUIIIINHC.

OCHOBHBIM  yCJIOBUEM Y4€OHO-METOJUYECKOr0 OOECIeUeHUsl MPaKTUIECKUX
3aHSATUHN TT0 UCIUILIMHE SIBJISICTCS. HEMPEPBIBHOCTH TICUX0JIOT0O-TIEAarOrHYeCcKoro u
METOJMYECKOT0 00pa30BaHUsI TIPETOaBaTeNsl, B3aUMOCBS3b MPAKTUKU C CUCTEMOM
U3YYCHUS CTYJEHTaMU HOPMATHUBHBIX YUEOHBIX JTUCIUILIMH U KypCOB IO BBHIOODY,
JAIONIUX  TEOpPETHYeCKoe  OOOCHOBaHWUE  MPAKTHUYECKOW  JESTEIHHOCTH,



MMO3BOJIOINX OCMBICIIMBATL M COBCPIICHCTBOBATH €€ C HOBI/II_[I/Iﬁ HAay4YHOI'O
aHalinu3a.



[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.
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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.



