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1. Ileau ocBOeHNSI JUCUHUILIHHBI

Hucnunnuna “HaveprarenpHas reoMeTpus M WHXKEHEpHasi rpaduka” COCTOUT W3
TpeX CTPYKTYpPHO U METOJMYECKH COIJIacoBaHHBIX pasnenoB: ‘“HauepratenbHas
reomeTpus’, “Uuxenepnas rpaduka”, «kKomnerotepHas rpadukay.

Huctnunnuna “HaveprarenpHas reoMeTpuss UM UWHXKEHEpHas Tpaduka” sBiseTcs
OJIHOM M3 OCHOBHBIX OONIETEXHUYECKUX ITUCHUIUIMH B MOATOTOBKE CIEIHUAIMCTOB B
TEXHUYECKUX YUCOHBIX 3aBCICHUSIX.

K OCHOBHBIM meJsiM OCBOCHHUSI NUCHUIUIMHBI «HauepraTenbHas TeoMeTpus u
WHXEHEpHAas Tpadukay cieayeT OTHECTH:

-  U3JO0KEHHE M  OOOCHOBAaHME  CIIOCOOOB  TOCTPOEHHUS  HM300paKeHHI
MIPOCTPAHCTBEHHBIX IPEJAMETOB HA IUIOCKOCTM MW  CIOCOOOB  pelIeHus  3ajad
r€OMETPUYECKOT0 XapaKTePa MO 3aJaHHBIM U300paKEHUSIM.

N300paxkeHusi, TMOCTpOCHHBbIE IO  MpaBWjiaM, H3y4aeMbIM B  pazjene
“HaueprarenbHas T€OMETpUs’, MO3BOJIAIOT MPEJCTABUTh MBICIEHHO (POPMBI MPEIMETOB U
X DJJIEMEHTOB, HUX B3aUMHOE IIOJIOKEHHE B IPOCTPAHCTBE, ONPEHECIUTH pPa3Mephbl U
HCCIIEI0OBaTh TE€OMETPUYECKHE CBOMCTBA, MPHUCYLIUE H300PAKEHHOMY IIPEIMETY.
[TocnenHee BBI3BIBAET YCHIJIEHHYIO pa0OOTy MPOCTPAHCTBEHHOI'O BOOOpa)KE€HUs, pa3BUBAs
ero.

[Ipu u3yuenuu paznena “HaueprarenbHas reoMeTpus’ CTYAEHT TOJKEH OBIIAJETh
3HAHUSAMHM OCHOBHBIX IIOJIOKEHWW, IPU3HAKOB W CBOMCTB, BBITEKAIOIIMX W3 METOJA
MPSMOYTOJIBHOTO IPOCIUPOBAHUSA M HEKOTOPBIX pPA3JeiOB IIKOJBbHOW MaTEMAaTHKU
(reoMeTpuM W HEKOTOPBIX OINpENEIeHU M3 Teopun MHOxkecTB). Ha stom Oazupyrorcs
TEOPETHYECKHE OCHOBBI W TIpaBWja TMOCTPOCHHUS HW300pAKEHUA MPOCTPAHCTBEHHBIX
IIPEAMETOB HA IUIOCKOCTH.

— MOATOTOBKA CTYJEHTOB K JIEATEIbHOCTH B COOTBETCTBUM C KBaJTU(DPUKAMOHHOU
XapaKTEPUCTUKON OakajgaBpa M0 HaIlpaBJICHUIO, B TOM YHCII€ CIIOCOOHOCTh MCIOJIb30BaTh
B Tpo(ecCHOHANBbHON JIeATeNTbHOCTH OCHOBBI TPOCKTUPOBAHHUS TEXHOJIOTHYECKUX
MPOLIECCOB, Pa3pabOTKU TEXHOJIOTUYECKON TOKYMEHTAlUU, PACYETOB U KOHCTPYHUPOBAHUS
JeTanei, B TOM YUCJE C UCIOJIb30BAHUEM CTAHAPTHBIX MPOTPAMMHBIX CPEJICTB.

K ocHOBHBIM 3a1ayamM OCBOEHHUS JUCHMILUIMHBI «HauepraTenbHas reoMeTpusi H
WHXEHEepHas Tpadukay cleayeT OTHECTH:

- OCBOCHHE HABBIKOB M YMEHHUI MPaBHILHO U300pakaTh U MCCIEAOBATH 3aJlaHHBIC
Ha YepTeKe MOBEPXHOCTH, & TAKXKE COCTABJIATH AJITOPUTMbI (TPOCTPAHCTBEHHBIN IJIaH)
pelieHus TO3UIIMOHHBIX U METPUYECKUX 3a]ady U TMPUMEHSTh MPAKTUUECKUE MPUEMBI
rpaduuecKoro ux peieHus.

- OCBOEHUE HABBIKOB NPABUJIIBHO COCTABIIATh YEPTEKM TEXHUUYECKUX AETalel U
HaHOCHUTh Pa3MEPBI C YYETOM OCHOBHBIX MOJIOKEHUM KOHCTPYUPOBAHUSI U TEXHOJIOTUU UX
M3TOTOBJICHHUS], & TAK)KE YUTATh YEPTEKU JETaNIeH MO 3aJaHHBIM UX U300Pa’KEHUSM.

- OCBOCHHME HAaBBIKOB TEXHUKH YEPUCHHS, CHEMKHM JCKH30B JeTallel U HuX
W3MEPCHUM, BBITIOJIHCHHS YEpPTEXKEH neraneil u cOOpOYHBIX €IMHHI] B COOTBETCTBUU CO
crangaptaMmu ECKJ]l «Bpy4yHyro» W Ha KOMIIBIOTEpE, MOJIb30BAHUSI CTaHIApTaMU U
CIIPaBOYHOM JIUTEPATYPOU.



[TonHOE OBJIaJIEHNE YEPTEKOM KaK CPEICTBOM BBIPAKEHHSI MBICIIM KOHCTPYKTOpPA U
KaK MPOU3BOJCTBEHHBIM JOKYMEHTOM OCYILIECTBIISIETCA Ha MPOTSHKEHUHM BCETo Ipoliecca
0oOy4eHUs YepUECHHUIO.
3HaHUs, YMEHHUS U HaBBIKM, MPUOOPETEHHBIE TMPU M3YUYCHUH JIUCHUUTLTUHBI
“HaueprarenpHas reoMeTpHsl U UHXKEeHepHasi rpaduka” HEoOXOIMMbI KaK MpU U3yUYEeHUU
OOILIEMHKEHEPHBIX M CHEIUANTbHBIX AUCIUIUIMH, TaK UM B MOCJIEAYIOUEH WHXKEHEPHOU
JESITETBHOCTH.

2. Mecto aucunniinubl B ctpykrype QOII cneunaanrera

JucrunmHa «HadepraTenpHas reoMeTpusi M WHXKEHEpHas rpaduka» OTHOCHTCS K
qucity NnpodeCCHOHAIBHBIX YYeOHBIX AMCHUIUIMH 0a30Boi wactm Oa3zoBoro mukia (b1)
OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI CIICIIHATATETA.

«HauepTraTenbHas reoMeTpus U UHXKEHEpHas Tpadrkay B3aMMOCBSI3aHA JOTHYECKU U
CoJIepKaTeIbHO-METOIMYECKH CO CIeAYIOIMMHU TUCIUIITMHAMU U nipakTukamu OOI:
B 6azosoti vacmu 6azoeoeco yukia (b1):

— Maremartuka,;

— TeopeTuyeckas MexaHUKa,

— MeTtposorusi, cTangapTuzamnus, CepTUPUKALIHS.

B sapuamuenoui vacmu 6azosoeo yuxna (b1):

— IIpoekTHas AEATEIBHOCTD;

- OcOOEHHOCTH MPOEKTUPOBAHUS TTPOCTPAHCTBEHHBIX KOHCTPYKITAN

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JUCHHUILINHE (MOTYJIIO),
COOTHECEHHbIE € IVIAHMPYEMbIMHU Pe3yJIbTATAMHM 0CBOCHHMS 00pa30BaTe/1bHOM
NPOrpamMmabl.

B pesynbrare OCBOCHHS MUCHUILIUHBI (MOAYNs) y 0Oydaromuxcsi (GopMUPYIOTCS
CJIEYIONIME KOMIETEHIIMM € JOJDKHBI OBITh JOCTUTHYTHI CIIEIYIONINE Pe3yIbTaThl
oOy4eHwHs Kak 3Tarn (popMUPOBaHHS COOTBETCTBYIOIINX KOMITETEHIIUNA:

B pesyabTare ocBOeHUs
Kon . ITepedyenn miIaHMpyeMbIX pe3yJIbTATOB
o0pa3oBaTe/IbHON NPOrpamMMbl

KOMIETEeHI[UH . 00y4eHHUs MO JUCHUILINHE
o0yuawuuiicst 10J1KeH 00/1a1aTh




OIIK-1 CIOCOOHOCTBIO pPeliaTh MPUKIAAHBIE | 3HATh: METOJIbI IIOCTPOCHUS 0OPATUMBIX
3ala4y CTpOUTCJIBHOU OTpac/u, YepTeKel MPOCTPAHCTBEHHBIX 0OBEKTOB U
HCIIOJIb3YsI TEOPHUIO U METOJIbI

3aBUCUMOCTEN; N300pakKeHUs Ha YEPTE)KE
dbyHIaMEHTaIbHBIX HAYK.

MIPSIMBIX, IJIOCKOCTEM, KPUBBIX JIMHUI U
MIOBEPXHOCTEH; clIOCcOOBI MPeoOpa3oBaHUs
4EepTEXKa;

YMeTh: TPUMEHSTH METOJBl U CHOCOOBI
pellIeHns 3a7a4 Ha4yepTaTeIbHON FEOMETPUH
B IOCIEAYIOIUX pasfeiiaXx MHXCHEPHOW U
KOMIIbIOTEPHOH Ipa)uKy IpU BBITOJHEHUN
KOHCTPYKTOPCKOM TOKYMEHTALlUH;
Buagerb: HMEKOIUMUCS CPEACTBAMH U

criocodamu BBIITOJTHEH S paboueii
MIPOEKTHOM u TEXHOJIOTHYECKOH
JIOKYMEHTAIUH.

4. CTpyKTYypa M cojep:kanue TucuuiLiuHbl «HadyepraTeabHasi reoMeTpusi U
HHKeHepHas rpaduka»

OOmast TpyA0eMKOCTh TUCHUIUIMHBI «HadepraTenbHas reomeTpus W MHKEHEpHas
rpaduka» cocTaBiseT 6 3a4eTHBIX eNuHUI, T.€. 216 akamemudeckux yaca (u3 Hux 90 vaca
— CaMOCTOATeJIbHAsg padoTa CTy/IEHTOB).

Paznensr aucturummael «HadepratenbHas reomMeTpusi M WHXKEHEpHAs Tpadukay»
U3y4aloTCs Ha IEPBOM Kypce.

Ha mepBom kypce B mepBoM cemecTpe i paszienoB «HaueprareabHasi rTeOMETpHUsD)
n «mxenepHas rpaduka» BBIICIACTCS 2 3a4€THBIC CAUHUIIBI, T.€. /2 aKaJeMHUYCCKHX
gacoB (M3 HUX 36 4acoB — caMOCTOATENIbHas padoTa CTyJIeHTOB). Bo BTOpom cemectpe
st pasnena «MHxeHepHas W KOMIIbIOTEpHas rpaduka» BeiaensieTcs 4 3adeTHbIC
equHuIbl, T.e. 144 akameMudeckux daca (M3 HUX 954 4acoB — caMOCTOsITeNIbHAas padoTa
CTYJICHTOB)

IepBoiii cemecTp: nekiuu — 1 yac B Hepento (18 vacos), 1abopaTopHbie pabOThI —
2 yaca B Henelnmo (36 yacoB), popma KOHTPOJIS — SIK3aMEH.

Bropoii cemecTp: JeKIMU — HET, Ja0OpaTopHbIC paboThl — 4 yaca B Henemto (72
4acoB), hopmMa KOHTPOJIS — 3a4eT.

CtpykTypa W colepkaHue AuCUUIUIMHBI «HaueprarenpHass TreoMeTpust W
MHXeHepHas rpadukay 1Mo cpokam 1 BuAaM paboTsl oTpaxeHsl B [Ipunoxennn 1.

Coneprxxanue pa3iejioB TUCHUUILTHHBI
IIepBbIii cemecTp

4.1. HauepraTejbHas reOMeTPHUS.



4.1.1. Ilpenmer wu3yuenus. Jlurepatypa. O mHoOpsaKe 3aHATHNA: JIEKUUH,
INPAaKTUYECKUE 3aHiITHUsI, KOHTPOJbHBbIE pabOThl, pacueTHo-rpaduueckue pabdoThl,
OJIMMITHAIBI.

Meronsl  NmpoenMpOBaHWA:  LUEHTpPAJbHOE, MapauiensHoe.  lIpsmoyrosbHOE
OPOCLUPOBAaHUE, KaK OCHOBA  COCTAaBJICHUS  MAIIMHOCTPOUTEIBHOTO  YEpPTEXa.
[IpoenrpoBaHre TOYKM HA IBE U TPU B3aUMHO-TIEPIIEHIUKYISIPHBIC IUNIOCKOCTH ITPOCKIUH.
OCHOBHBIE BBIBOJIBI, BBITCKAIOIINE M3 IPSIMOYIOJIBHOTO NPOEHUPOBAHMUSA TOYKM Ha JBE
B3aUMHO-TIEPIICHAUKYJISIPHbIE  IUIOCKOCTH  Mpoekuuid. (OO0pa3zoBaHME KOMIUIEKCHOTO
yeprexka (Meron Monxa). B3auMOCBSI3b OpPTOTOHAJIBHBIX MPOEKIHMA M MPSAMOYTOJbHBIX
KOOpPJIMHAT.

4.1.2. TlpoeuupoBaHue NUPSIMON JTUHUM U €€ OTpe3ka. [IpuHaIeKHOCTh TOUYKH
npsMon. /[lenenme orpe3ka mpsAMOM B 3aJaHHOM oOTHomeHudu. [lomoxeHue mnpsmon
OTHOCUTEIBHO IUIOCKOCTEW mnpoekiuil. [IpsMas oOmiero W YacTHOrO IOJIOKEHH.
Omnpenenenre HaTypajJbHOW BEIMUYMHBI OTpe3Ka MpPSIMON OOIIEro MOJIOKEHUS METOJ0M
IIPSAMOYTOJIBHOT'O TPEYroJIbHUKA. Ciie bl MpsMON.

4.1.3. B3auMHO€e NOJIO’KEHUE MPSAMBIX: MPSAMbIE IEPECEKAIOIINECS, TTapaJICIbHbIE U
ckpemuBaromuecs. O “KOHKypuUpyrOIMX~ TOYKAaX CKpEeHIMBAOIMIMXCS MpsAMbIXx. O
OPOEKUUAX IUIOCKUX YIJIoB. OO0 yrie Mexay JBYyMs CKPEIIMBAIOIIMMUCA MPSIMBIMU.
Teopema o mpoeuupoBaHuM HpAMOro yria (dacTHelid ciydait). Ilnockocts. CriocoObt
3alaHusl IJI0CKOocTH Ha ueptexe. Cneapl miiockoctu. [IpsMas M Toyka B INTOCKOCTH
(TIpU3HAKY IPUHAJJICKHOCTH). [ TaBHBIE TUHUU TUIOCKOCTH (TOPU30HTAJb U (DPOHTAIB).

4.1.4. TlonoxxeHue TUIOCKOCTH OTHOCUTENIBHO IIOCKOCTeM mpoekiuid. [lmockoctu
oOILIEero M 4acTHOro MnosoxeHuid. CBOMCTBO mpoenupyromux miockocteil. Ilposenenue
MPOCLUPYIOUIEH IUIOCKOCTH Yepe3 MNpsAMYyI0 (3aKIIOUEHHE TMpPsSMOM B IUIOCKOCTB).
Ilepeceuenne npsMON ¢ MPOEUUPYIOLIEN INTOCKOCTHIO. [IepeceueHne nByX MIOCKOCTEN, U3
KOTOPBIX OJIHA - mpoeuupyromas. Ilepeceuenne nByX MIOCKOCTEN OOIIEro MOJOKEHHS
(asiropuT™ perieHus).

4.1.5. Ilepeceyenne mnpsAMON C TUIOCKOCTBIO OOIIET0 TOJOXKEHHS (aJITOPUTM
pemienus). IlocTpoenne muHUM nepeceyeHus IByX IJIOCKOCTEM MO TOYKaM IEPECECYCHUS
MPSAMBIX, JIEKAIUX B OJJHOW IUIOCKOCTU C APYIOM INIOCKOCTHIO. [lapamnensHoCTs npsiMon
Y IUIOCKOCTH M JIBYX IUIOCKOCTEH (NMpH3HAKK NapajuienbHOCTH). lleprneHanKyaspHOCTb
IPSIMOY M TUIOCKOCTH U JIBYX IUIOCKOCTEH (TPU3HAKH MEPIICHTUKYIISIPHOCTH).

4.1.6. Cmocobsl mpeoOpazoBanusi ueprTeka. CrocoObl MEpPEeMEHbl IIOCKOCTEH
npoekuuid M BpameHus. Mx oOmHocTh M oTimyue. Crnocod mnepeMeHbl IMI0CKOCTEH
MPOEKIUH, €ro NpUMEHEHHUE AJI ONPEIeTICHUSI HATypaJlbHON BEJIMYMHBI OTPE3Ka MPSAMOM U
IJIOCKOW (PUTYpBhl U YIJIOB HAKIOHA MX K IUIOCKOCTAM mpoekuuil. Croco® BpalleHHs
BOKpPYT' OCEl MNEpPHEHAMKYJSAPHBIX M MapaUIeNbHbIX K IUIOCKOCTAM MPOEKIMA U €ro
IIPUMEHEHUE JUISL OIPEHENICHUS HATypajJbHOW BEIMYMHBI OTpE3Ka MPSIMOW U IUIOCKOHU
(GUryphl ¥ YIIIOB UX HAKJIOHA K TUIOCKOCTSAM MPOEKIHUH.

4.1.7. Muororpanauku. Ux m3o0OpakeHne Ha yepTeke. Touka Ha TMOBEPXHOCTHU
MHOTOrpaHHMKa. [lepeceyeHne MHOrorpaHHUKa IIIOCKOCThIO. OlpeesieHne HaTypaaibHOM
BenuuuHbl (Gurypsl ceueHus. IloctpoeHue paszBepTku MHoOrorpaHHuka. llepeceuenue
MIPSAMOi JINHUK ¢ MHOTOIPAHHUKOM. B3anMHoe nepecedyeHne MHOTOTpPaHHUKOB.



4.1.8. Kpussie nuHuM 1 noBepxHoctu. O6mue ceaenus. Kpupble TMHUN TIIOCKUE U
npoctpaHcTBeHHble. KacaTtenbHas k kpuBoit auHuu. Kpussie noBepxnoctu. O0Opa3zoBaHue
KPUBBIX MOBEPXHOCTEN M MX n300paxeHue Ha yeprexe. Kinaccudukaiuys moBepxHOCTEiH:
JUHENYaThle U HeJIMHeWYaThle MOBEPXHOCTH, Pa3BEPTHIBAEMbIE W HEPa3BEPTHIBAEMBbIC
noBepxHOCTH. [{unuHapuyeckue U KOHUYECKUE MOBEPXHOCTU 001Iero Buaa. HakimonHbie
KpPYroBbl€ IUIUHAP U KOHYC. TOUKa Ha KPUBOM MOBEPXHOCTH (MPU3HAK MPUHATICKHOCTU
TOYKHU MTOBEPXHOCTH).

4.1.9. TloBepxnoctu BpamieHus. OOpa3oBaHHE U H300paKEHUE Ha YEPTEXKE.
Tepmunonorusa. Touka Ha mnoBepxHOCTH BpameHus. umuuaap Bpamenusa. CedeHue
HWIMHIpPA IUIOCKOCTBIO. Buael cedenuit. I[locTpoeHne mnpoeknuil W HaTypalbHOU
BennuuHbl (urypsl cedenusa. Konyc Bpamienus. Ero oOpa3oBanue u m3o0paxkeHHE Ha
yeprexke. Bunbpl ceuyeHnil KOHyca MIOCKOCThIO. [locTpoeHue nmpoekuuii U HaTypaJIbHOTO
BUJA PUTYPHI CEUCHUSI.

4.1.10. Cdepa. Ee oOpazoBanne u wu300pakeHne Ha uyepTexke. Touka Ha
noBepxHoctu ceprl. Ceuenue coepsl maockocteio. Top. Ero obOpazoBanue u
n3oOpaxenue Ha yeprexxe. Bunapl Topa. Touka Ha moBepxHocTu Topa. CedyeHue Topa
IJIOCKOCTBI0. KpyroBeie cedueHus Topa.

4.1.11. BzaumHOe TmepeceyeHUEe KpUBBIX IMOBepxHOcTed. OOmuUi anroputM
pemieHus. I[IpumMeHeHHMe IUIOCKOCTE B KayecTBE  BCIOMOTATENBHBIX  CEKYIIUX
ITOBEPXHOCTEH IIPU MOCTPOCHUM JIMHUM IIEPECEYEHUs JBYX ITOBEPXHOCTENH. XapaKTepHbIE
TOYKH JIMHUU TiepecedeHus. [locTpoeHne HaTypaldibHON BEIMYMHBI (PUTYPBI CEYEHUS IBYX
MIEPECEKAOIINXCSI KPUBBIX TOBEPXHOCTEN POECLUPYIOIMIEN TIIIOCKOCTHIO.

4.1.12. B3auMHOE TIepeceueHrne COOCHBIX MOBEPXHOCTEH BpamieHus. [lpumenenue
chep B KayecTBE BCIIOMOTATENbHBIX CEKYLIMX MOBEPXHOCTEH MPU MOCTPOEHUH JIMHUU
MepecevyeHrsi JByX KpHUBBIX TNoBepxHOocTedl. HeoOxoaumbie ycnoBusi sl MPUMEHEHHUS
ctep. [Ipumenenue chep ¢ MOCTOSHHBIM LIECHTPOM.

4.1.13. B3auMHOe mepeceueHrne COOCHBIX MOBEpXHOCTeW BpamieHus. [Ipumenenue
chep ¢ NEpeMEHHBIM LEHTPOM MpPU MOCTPOCHUHU JIMHUU TMEPECEUYCHUs IBYX KPHUBBIX
MoBEepxXHOCTEH. YacTHbIE Ciyyad B3aMMHOTO IEPECEUECHUS] KPUBBIX MOBEPXHOCTEH: a)
UJIUHAPUYECKHUE TIOBEPXHOCTH C OOIIMMH 00pa3yIomuMu; 0) KOHUYECKHUE TIOBEPXHOCTH C
oO11ell BEepIINHOM; B) MOBEPXHOCTA BTOPOTO MOPSAKA, B KOTOPhIE MOXKET OBITh BIHCAHA
(vu omMcaHa) TPEThs MOBEPXHOCTh BTOPOTO MOpsiaka (Teopema MoHxka).

4.1.14. Tlepeceuenue mNpSIMONW JHMHUM C KPUBOM TMMOBEPXHOCTHIO. AJTOPUTM
pemieHns. IlpuMepbl NOCTPOEHMSI TOYEK IMEPECEUCHHS MNPSIMOM JIMHUM C KPHUBOWU
MOBEPXHOCTBIO NP MCIOJIb30BAHUN BCIIOMOTaTEIbHBIX CEKYIIHMX MIOCKOCTEH YaCTHOTO U
0O0IIIETO MOJIOKEHUH.

4.1.15. BunToBble JUHMM U TOBepXxHOCTH. (OOpa3oBaHHE IUIUHIPUIECKON
BUHTOBOM JIMHUM W €€ H300pakeHHe Ha dyeprexe. OOpazoBaHue M M300pakeHUE Ha
YyepTexe MPsSAMOM U KOCOM BUHTOBBIX IOBEPXHOCTEH. TOUka HA BUHTOBOM MOBEPXHOCTH.
CeueHre BUHTOBOI MOBEPXHOCTH IUIOCKOCTBIO MEPIEHAUKYISIPHON K OCH TOBEPXHOCTH U
IUIOCKOCTBIO, MPOXOASAIIECH YEPE3 OCh BUHTOBOM MOBEPXHOCTH. BUHTBI OHO3aXOJHBIE U
MHoro3axoassle. [1lar u xoq BUHTA.

4.1.16. AKCOHOMETPHYECKHE TMPOCKIIMM W WX Ha3HaueHue. M3omerpuueckas u
JUMETpHYECcKas IPSIMOYTOJIBHBIE IPOEKLIH. Koapdurnmentst VCKAKEHHUS



NEUCTBUTENbHBIE W  IIpuBencHHbIE. [locTpoeHMe aKCOHOMETPHUYECKMX MPOEKUUU
OKPYHOCTEH, pacloiI0KEHHbBIX B MJIOCKOCTSIX MapajuieNIbHbIX MIOCKOCTAM MpoeKuuil V,
HuW.

4.1.17. TloctpoeHue  u30METpUYECKOro  oBaja. llpumepsl  MmocTpoeHUs
AKCOHOMETPHUUYECKHUX MPOCKIUHN MJIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYD.

4.2. Un:kenepHas rpadpuka

4.2.1. Tlpeamer M KpaTKud oOdYepk pa3BuTUs uepueHus. CraHgapTu3anus Kak
(dakTop, CHOCOOCTBYIONIMK pa3BUTHIO Hayku u TexHuku. Egwnas Cucrtema
Konctpykropckoit Jlokymentauuu (ECKJI). Ee Ha3zHaueHue, CTpyKTypa U COJEpKaHUE.
TpeboBanus, mpembsBiusiembie Crangapramu ECKJ[ k cocraBneHno u odopMIICHHIO
YEPTEKEN.

4.2.2. OOume mpaBuia BBIIOJHEHUs uepTeked. DopMaTel JHCTOB UEPTEKEH,
OcHOBHbBIE U JTOMOJHUTENBHBIE (OpMaThl, UX 0OpazoBaHuEe U 0OO3HaueHue. OCHOBHas
Haamuch M ee pacnojoxkenue Ha ¢opmare mucta (COCT 2.301-68). MacmraOsl
M300paXeHU 1 MX 0003HAUEHUE HAa YEpTE)KE B OCHOBHOM HAJIMCU U HA IOJIE YepTexa
(T'OCT 2.302-68).

4.2.3. Jluaun yeprexka. Turmbl TUHUN, UX HauepTAaHUE U OCHOBHBIC HA3HAUYCHMUS.
TonmmHa BCEX THUIIOB JIMHUM 1O OTHOLICHUIO K CIUIOIIHOW TOJICTOM OCHOBHOW JIMHUU
(T'OCT 2.303-68).

4.2.4. llpudter yeprexxusie. Tunsl u pazmeps! mpudTta. Hlupuna OykB u TommmHa
muaui mpudra (FOCT. 2.304-81).

4.2.5. OcHOBHas HaAMHACh (YTJIOBOW IITaMIT), COJEpPKAHWE W TOPSIAOK €e
3arotHeHus Ha yepTexkax (TOCT 2.104-2006).

4.2.6. Uzobpaxenus — Buabl, paspesbl, ceueHust ('OCT 2.305-2008). OcHoBHbBIE
MOJIOKEHUS M ompeneneHus. MeTol NpsIMOYTroJbHOTO MPOEUUPOBAHUS — OCHOBA
cocTaBiieHus ueprexend. Buasl. Conepxanue u onpenesieHue BUaa. [ TaBHbIM, OCHOBHEIE,
JOTIOJTHUTENIBHBIE M MECTHBIE BH[bI, MX OIPEACICHUE W PACIOJIOKEHUE HA UYEPTEXKE.
O003HaueHne NOMOJHUTENBHBIX U MECTHBIX BUJIOB Ha yepTexe. Pa3pessl. OnpeneneHue u
coaepkanue paspesa. Kimaccuduxaius pa3pe3oB B 3aBUCUMOCTH OT MOJIOKEHHUS CEKyIIeH
IJIOCKOCTH OTHOCHUTEIBHO TOPU30HTAJIBHOM IJIOCKOCTH NPOEKUUN (TOpU30HTANbHBIE,
BEpPTUKAJIbHBIE, HAKJIOHHBIE), OTHOCUTEJIBHO JUIMHBI U BBICOTHI TpeaMeTa (MPOoI0JbHbBIC,
MOTIEPEYHbIE), OT YHUCIIa CEKYUIUX IIIOCKOCTEN (IIPOCThIE U CIIOXKHBIE). Pacmnonoxenue u
0003HaueHue pa3pe3oB Ha yepTexe. MecTtHble pa3pesbl. CoeIMHEHNE YacTu BUAA U YaCTH
COOTBETCTBYIOILIETO pa3pe3a W UX pa3/ielieHue Ha 4yepTexke. Y CIOoBHUsA, 00ecreunBarome
BO3MOKHOCTh CO€IMHEHHUSI IOJIOBUHBI BUA U MOJOBUHBI pa3pe3a. Ceuenus. Onpenenenue
u coaepxanue ceyeHus. CeyeHus: - BBIHECEHHbIE M HAJIOXEHHBIC, WX PACIOJIOKEHUE U
0003HaYEHNE Ha YepTexe. Y CIOBHOCTU U YNPOIICHUS, TPUMEHSIEMbIE NPU U300paKEHUN
BUJIOB, Pa3pe30B U CCUCHUN:

1. N300pakeHne MOJOBHHBI BUA, pa3pe3a WM CEUEHUs, €ClIi OHHU MPEACTABIISIOT
CUMMETPUYHYIO (QUTYDY.

2. N306paxkeHue B pa3pe3e TOHKOCTEHHBIX AJIEMEHTOB THIA pedep KECTKOCTH, CIHII
MaXOBHKOB, CIUIOIIHBIX BaJIOB, KOTJla CEKYIasl MJIOCKOCTh HaIpaBiieHa BIOJIb IJIMHHOW
CTOPOHBI TAKOI'O 3JIEMEHTA.



3. H3obpaxeHue B pa3pe3e OTBEPCTUH, PACHOJOKEHHBIX Ha KPYTJbIX (IaHIax,
KOTI'/Ia UX OCHU HE COBMAJAIOT C CEKYIIEH MIOCKOCTHIO.

4.2.7. O6o3HayeHusi rpaduyeckre MaTepuajoB U NpaBWiia WX HAHECEHHUS Ha
yeprexax (I'OCT 2.306-68). Hanecenne mTpuxoBKH B pa3pe3ax U CEUCHUSIX.

4.2.8. Hanecenue paszmepoB (I'OCT 2.307-68). Csenenus 00 OCHOBHBIX
TpeOOBaHUSAX U TMpaBUJIaX HAHECEHUS pPa3MEPOB paccMaTpHUBAIOTCA BBIOOPOYHO B
3aBUCUMOCTH OT HTaIOB BBIMOJHEHUS rpaduueckux pador.

4.2.9. Axconomerpuueckue mnpoeknuu (I'OCT 2.317-69). IlpsmoyroibHbIE
M30MeTpUYeCKas U TuMeTpudeckas mpoekiuu. Koahdumments! nckaxenus. O MpoeKIusIx
OKPYXXKHOCTEH, pPAaCIONIOKEHHBIX B IUIOCKOCTAX IMapPaUICTbHBIX IUIOCKOCTSIM IPOCKITUH.
HampaBnenue OoOJBIION W Majloil OCEH AJUIUIIcCa M WX BEIUYHHBI B 3aBUCUMOCTH OT
MPUHATBIX KOI(POUIIMEHTOB HWCKaxeHUs. HampaBimeHus IITPUXOBKM B paspes3ax u
CEUYCHHSIX aKCOHOMETPUIECKUX H300paKECHUH.

4.2.10. OcHOBHBIE TIOJIOKEHHS TI0 ChEeMKe OCKH30B. OrmpesencHue 3ICKu3a.
TpeOoBanus K BBINOJHEHUIO JCKHM3a. PexomeHpanuu 10  MOCIeq0BATEIbHOCTU
BBITIOJIHEHUSI DCKU3A.

Bropoiu cemectp

4.3. UuxkenepHasi rpadguka

4.3.1. IlpaBuna BBITIOJIHEHUS] YEPTEKEH MAIIMHOCTPOUTEIBHBIX JeTalled W UuX
coenunenuil. Pe3pOpl. OOpa3zoBaHue, Ha3HAUYEHHE, OCHOBHBIC MapaMeTpbl M 3JIEMEHTHI
pe3bObl: UIMHA TOJHOTO mpoduis pe3bObl, cOeru, Heaopesbl, (acKu, MPOTOUYKH.
N3o0paxkenne pe3sd u ux coenuHenuit Ha ueprexe (['OCT 2.311-68). Pe3b0Osr
CTaHJApTHbIE U HECTaHJAPTHBIC: METpUYECKas, AroiMoBas, TpyOHas, KOHWUYECKas,
TpaneneuaibHasi, ynopHasi, Kpyrias, IpsSMOYToJIbHAs U CTICIIHAIbHAS.

4.3.2. KpenexHbie u3neaus: OOITHI, BUHTHI, IIMHJIBKH, TaHKH, MAaWObl, MITUIMHTHI,
mTudThl. TUBI, UCTIONHEHUE W Ha3HAYEHUE KPEMEeXHBIX AeTaneil. CTpyKTypa yCIOBHOTO
o0o3Hauenus kpenexHou naeramu (OCT 1759-70). Ux um3oOpakeHHe Ha 4YepTexe u
0003HaueHNE B OCHOBHOM HAJIITACH U CIICITU(DUKAITUH.

4.3.3. Pe3p00BBIC COeTMHEHUS: OOJITOBOE U IITUIICUYHOE.

4.3.4. lllmoHoYHBIC W MIIUIEBBIC COCAWHEHWS W WX HasHadeHwe. lllmoHodHBIE
COCIMHEHUS: TPU3MATUUECKHE, CErMEHTHBbICE M KIWHOBbIE. M300pakeHHe MHIMOHOYHBIX
COCIMHEHUN Ha yepTexe. Y CIoBHOE 0003HAYCHHUE IMOHOYHBIX coeauHeHui. [1lnuieBsie
COCIMHEHUS: C TPSIMOOOYHBIM, SBOJBBEHTHBIM M TPEYTroJdbHBIM mpoduiem. CrocoObl
IeHTpUpoBanus. M300paxkeHue TNUIMIEBBIX COCIMHCHUNM Ha 4YepTeke. YCIJIOBHOE
0003HaueHNE UTAIIEBBIX COCTUHEHUMN.

4.3.5. 3ybOuareie mepenmauu: kiaccudukaius, wu3roToBiieHue. lluwmmHIpUYecKue
3yO4JaThie Iepenaun: n300pakeHre 3y0UaThiX KOJIeC 1 3y0UaThIX TIepeiad Ha YepTexKe.

4.3.6. [Ipyxunbl, kaccuukanus 1 uX 1300paxeHue Ha YepTexe. Y CIOBHOCTH IIPH
uzo0paxxenuu npyxut (FOCT 2.401-TOCT 2.409-74).

4.3.7. Cragum pa3pabOTKM KOHCTPYKTOPCKUX JOKYMEHTOB: TEXHUYECKOE
MIPEUIOKCHUE, JCKU3HBIA IPOCKT, TEXHHYECKHH TPOEKT, pabodas KOHCTPYKTOPCKas
JOKyMCHTAITHS.



4.4. Nn:xxeHepHasi KOMIIbIOTepHas rpaduka

4.4.1. 3nakomctBO ¢ Autodesk Inventor. OCHOBBI MOJCTHMPOBAHUS JETATCH.

O0630p BO3MOkHOCTeH cuctembl. WHTepdetic. Co3maHne mapaMeTPHUECKOTO 3CKHU3a.
JloGaBreHre W PpENaKTHPOBAHWE TEOMETPUUYECKHX 3aBHUCHUMOCTEH. PemaktmpoBanue
pasmepoB. Coznanue MaccuBoB Ha 3cku3e. Co3gaHue 3CKu3HBIX OJ0KOB. [loHMMaHue
onoBenieHnd 3ckn30B. Co3zpganue 3D-reomerpuu: napameTpuUveckasi TBEPAOTEIbHAsS
Mozenb. BblnaBiuBaHue. YcCTaHOBKA Marepuana dU 1Bera. [[OBTOpHOE HCIOJIb30BAHHE
reoMeTpuu 3cku3a. CBA3b C JaHHBIMH APYruX 3CKu30B. Co3gaHue 3JIEMEHTA BPAlllCHUS.
Coznanue snemMeHTOB ciBur. Mcmonb3oBaHue NPUMHUTHBOB. Jl0OaBieHUE COMPSHIKEHMUS.
JloOGaBnenue ckpyriaenuit. JlobaBienue @acok. Paszmemenue otBepctuil. Co3nanue
KpyroBOro MaccuBa. Pa3menieHrne 0TBEpCTHiA 110 3CKU3aM.

4.4.2. Coznanue 2D-ueptexeit m3 3D-mannpix. Co3mgaHue BHJIOB JeTaIH. THIIBI
BHUJI0B Ha ueprexe. Co3manue HOBOro yeptexa. PazMerienre 6a30Boro U mpoeKIUOHHOTO
BUA0B. Pasmemenue ceuenus. Co3manue AOMOJHUTENBLHOTO Buaa. Co3gaHne BHIHOCHOTO
Buma. PepaktupoBanue BujoB. BripaBHuBaHue Buja. l3MeHEHHE BbIpaBHUBAHUA.
OtoOpaxenue Buaa. JloOaBieHne 0003HAYEHUI B YepTEXKHbIE BUAbI. Mapkep LEHTpa U
OCEBbIC JIMHUU. PenakTupoBaHME HAMMEHOBAHUW W TOJIOKEHHM OO0O03HAUYEHUI BUIOB.
Pa3mepsl. OcHoBHOM mHCTpyMeHT Pa3smepsl. bazobiii 1 bazoBeiit Habop. Llens u HabGop
pasMmepHbix 1iened. Opaunataeldi 1 HaGop opaunar. PepakTtupoBaHue pa3MepoB.
NuctpymenTsl o003HaueHus OTBepcTHil u pe3b0. [lonmydenuwe pasmepoB ¢ Mojemu.
AcCCOLIMAaTUBHOCTb. 3aM€HA CChUIKU Ha MOJIEIIb.

4.4.3. Coznanue coOopku. Ilonsarue ¢GukcUpoBaHHOTO KOMIOHEHTa. JloOaBieHHe
COOPOYHBIX 3aBUCHUMOCTEH. 3aBUCUMOCTh coBMeleHne. CterneHu cBoOO0Ibl. 3aBUCUMOCTD
BcraBka.  3aBucumocTh  Yroj.  3aBucuMOCTh.  KacaTenbHOCTh.  YIpaBistolue
3aBucuMocT. PabGota ¢ bubnmorekoit snemenTtoB. Hcmonb3zoBanue Mactepa
MPOEKTUPOBAHUST OOJITOBBIX COCAMHEHUN. ODKOHOMHUSI BPEMEHH C HMHCTPYMEHTOM
«CoOopxay.

4.44. Tlonp3oBaTenbCckue CTWIM W mabnoHsl. Pabota co cruimsamu. Co3naHue
crangapta. Co3/laHUE THUIIOBBIX XapaKTEPUCTUK OO0BEKTOB. OmnpejeneHue CTHIS TEKCTa
U1 pasMepoB U 0003HaueHui. OmpegeneHUe HOBOTO CTWIS pa3Mmepa. Y CTaHOBKa
napameTpoB cnosi. HacTpoilku THIOBBIX XapakTEepUCTHK OOBEKTOB. (CoXpaHEeHHe
crangapta. M3menenune ctuis 1Bera. OmnpeneneHne HOBOro Mmarepuaina. OmnpeneneHue
ocHoBHOM Hanmucu. CoxpaHeHnue HoBoro 1mabnona. Co3ganHue 1rabioHa OBICTPOTO
3amycKa.

5. O0pa3oBaresibHbIE TEXHOJIOTHH

Mertonuka npenogaBaHus —IUCUMIUIMHBL  «HauepraTenpHas TeoMeTpusi U
WH)KEHEpHas rpaduka» M peaausaius KOMIIETEHTHOCTHOTO MOJXO0/Ja B H3JIOKEHUH U
BOCIIPUSTUU MaTepuaia MpeaycMaTpuBacT MCIOJIb30BAaHUE CIEAYIOMUX AaKTUBHBIX U
WHTEPAKTUBHBIX ()OPM MPOBEICHUS TPYNIIOBLIX, HHIUBUAYAJIbHBIX, AyIUTOPHBIX 3aHATUN
B COYETAaHWU C BHEAYJUTOPHON paboTOil C 1eabl0 (GOPMUPOBAHUS U Pa3BUTHUSA
po¢heCCUOHANIBHBIX HABBIKOB, 00YUYaIOIINXCSI:
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— IOATOTOBKA K CEMMHApaM U NPaKTHYECKUM 3aHATHUIM JOMa U B KOMIIbIOTEPHBIX
ayJIUTOPHSIX BY34;

— 3alllUTa ¥ UHAUBUAYAIbHOE OOCYXKIECHHE BBINOJHSAEMBIX 3TAllOB MPAKTUYECKUX
pabor;

— UI'POBOE NPOEKTUPOBAHNUE;

— pa3bIrpbIBaHKE poJieH (pOJIEBbIE UTPHI);

— UHAUBUIYAJIBHBIN TPEHAK;

— IPYIIIOBOW TPEHHHT;

— TMPOBENECHUE MACTEP-KIACCOB JKCIEPTOB M CIECHUAIKMCTOB I10 HHXKXECHEPHOU
rpaduke U KOMIIBIOTEPHOMY MOJIEITUPOBAHHUIO.

VYaenpHBI BeC 3aHATHH, MPOBOAUMBIX B HHTEPAKTUBHBIX (opMax, omperaesieH
[JIABHOW  IIEJIBI0  OOpa30BaTEbHOW  MPOTPAMMbI, OCOOCHHOCTHIO  KOHTHHTEHTA
oOydaronuxcsi M COAepKaHWeM JucuuIUIMHBl «HaueprarenpbHas reomeTrpus U
MH)XEHEepHas rpaduka» W B LEJIOM MO JAucUUIUIMHE cocTaBisieT 50% aynuTopHBIX
3aHATUN. 3aHATUA JEKIUOHHOTO THMa cocTaBisA0T 20% oT 00beMa ayAUTOPHBIX 3aHITHH.

6. OueHo4HbIe cpeacTBAa /sl TEKYIIEro KOHTPOJIA YCIIeBAeMOCTH, IPOMEKYTOUHOM
aTTecTAllUM 10 UTOTaM OCBOCHMS JUCHHUILINHBI U Y4eOHO-MeTOAn4ecKoe
o0ecrevyeHne CaMOCTOATEILHON PadoThI CTY/ICHTOB.

B nmpormecce o00ydeHMST HCHOJB3YIOTCS — CIEAYIONIME OLIEHOYHBIE  (POPMBI
CaMOCTOSITENIbHOM pal0OThl CTYJACHTOB, OIIEHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIIUMN:

B nepBom cemecrtpe

- pabouas TeTpab;

- IOJITOTOBKA K CEMUHAPaM, BBITTOTHEHUE MPAKTUYECKUX 3aJaHUI U UX 3aIlUTa;
- peleHnue KOMIUJIEKTOB 3a]1ay;

- KOHTpOJIbHAs padoTa;

- DK3aMEH.

Bo BTOpOM cemecTpe

- IIOATOTOBKA K CCMHHApPaM, BBIIIOJIHCHHUC IIPAKTHYICCKHUX BHI[aHI/Iﬁ 1 UX 3aluTa,
- pelIeHre KOMIUIEKTOB 3a/1a4;

- KOHTpOJIbHAs padoTa;

- 3aYeT.

OOpa3Iel TECTOBBIX 3a7aHUi, pabodel TeTpaau, KOHTPOIBHBIX BOIIPOCOB U 3aIaHHM
JUISL TIPOBEIEHUS TEKYIIETOo KOHTPOJISA, HK3aMEHAIIMOHHBIX OWIICTOB, TPUBEIACHBI B
MIPWIOKEHUH 2.

6.1. ®oH/ OLIEHOYHBIX CPEICTB AJIsl IPOBeAeHUs POMEKYTOUHOM aTTecTalNu
o0yuyaruuxcst o JUCHUIIMHE (MOAYJIIO0).
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6.1.1. [lepeyerp KOMIETEHITNI C YKa3aHUEM ATAINoOB UX (OPMUPOBAHUS B MPOIIECCE
OCBOEHHMS 00pa30BaTEIbHOU MPOTPAMMBI.

B  pesynbrare
KOMIIETEHIINH:

OCBOCHMH

TUCIUTLIINHBI

(Momyst)

bopmMupyroTcs

CICAYIOIINE

Kon xomnerennuu

B pe3yabTaTre 0cBOeHHs 00pa30BATEILHON NMPOrPaAMMBbI

00y4YaoIMICA 10J17KeH 00J1a1aTh

OIIK-1

CIOCOOHOCTBIO peIIaTh NPUKIAIHbIE 33124 CTPOUTEIBHOM
OTpAaCiH, UCTIONB3YS TEOPUIO U METOIbI (DYHIaMEHTAIbHBIX HAYK.

B IIponecccc OCBOCHHUA O6paSOBaTeHLHOﬁ IIporpaMmsbl JaHHBIC KOMIICTCHIIUHU, B TOM

qucCiaIC HuX OTACIBHBIC KOMIIOHCHTHI,

GbopMUPYIOTCS TOJTAIlHO B XOAC OCBOCHUS

OOyYarOIIMMUCS JUCHUIUIMH (MOJyJIei), TPaKTUK B COOTBETCTBUH C yUYE€OHBIM TUIAHOM U
KaJIeHJapHBIM rpaukoM yd4eOHOTO Tpoliecca.

6.1.2. Onucanue noka3sareJieil U KpUTEPHEB OLlEHUBAHUS KOMIIeTEHIIHIA,
(¢GopMupyemMbIX 10 HTOraM OCBOCHMS JUCUUILIMHBI (MOIYJIsI), ONMCAHUE HIKAJI

OLlCcHUBaHUM.

[Toka3zaTenem OllEeHMBAaHUSA KOMIIETCHIIMA Ha Pa3IMYHbIX dTanax ux (GopMupoBaHUS

SBIISICTCSL  JIOCTHKEHUE OOYYAIOIIMMUCS TUTAHUPYEMBIX PE3YJIbTaTOB OOYydYEHHUS 10
JTUCUUTUIHE (MOJYJIIO).

OIIK-1 cioco0HOCTHIO peliaTh NPUKJIAJAHbIE 32Ja41 CTPOUTEIbLHON 0TPAC/IH, HCIO0JIB3Ysl TEOPHIO U
MeTOoAbl (PYHAAMEHTAJIBHBIX HAYK.

Kpurepun ouennBanus
IMoka3arean

2 3 4 5
3HATh: OO0yyvaromuics OO0yyaromuiics OO0yyaromuiics OOyuaromuiics
-METOIBI JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
MOCTPOCHUS ITOJIHOE HEITOJIHOE COOTBETCTBHE | YACTHYHOE COOTBETCTBUE | IOJHOE
00paTHMBIX OTCYTCTBHE WA CIIeIYFOIINX 3HAHMIA: CJIeIYFOIINX 3HAHMIA: COOTBETCTBHE
yepTexe HEJ0CTATOYHOE -METOAbl  TOCTPOCHMS | -METOIbI [TOCTPOCHUS | CIIEAYIOLIUX
MPOCTPAHCTBEHHBI | COOTBETCTBHE o0paTHMBIX  4YepTekel | OOpaTUMBIX  YepTeKEH | 3HAHUIA:
X OOBEKTOB H | CIEIYHOIINX MPOCTPAHCTBEHHBIX MPOCTPAHCTBEHHBIX -METO/bI
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3aBUCUMOCTEH; 3HAHUH: 00BEKTOB " | 0OBEKTOB U | TIOCTPOCHUS
n300paXeHUsT Ha | -METOZBI 3aBUCHMOCTEH; 3aBUCHMOCTEH; 00paTUMBIX
YepTexe MPSIMBIX, | MOCTPOCHHUS n300paKeHus Ha | U300paskeHHs Ha | yepTexeit
TUTOCKOCTEHH, 00paTHMBIX gepTexe MPSIMBIX, | YepTExXe MPSIMBIX, | IPOCTPAHCTBEHH
KPHUBBIX JIMHAH M | YepTekKel TUIOCKOCTEH, KPHBBIX | TJIOCKOCTEH, KPHUBBIX | BIX OOBEKTOB H
MMOBEPXHOCTEH; MPOCTPAHCTBEHHBI | JIMHUH U MOBEPXHOCTEW; | TMHUM U TOBEPXHOCTEH; | 3aBUCUMOCTEN;
CHOCOOBI X 00BEKTOB U CrocoOBI CrocoOBbI n300pakeHus1 Ha
npeoOpa3oBaHus | 3aBUCUMOCTEH; npeoOpa3oBaHUs npeoOpa3oBaHUs yepTexe
yepTexa, n300pakeHns Ha yepTexa; qepTexa, MPSIMBIX,
YepTexe NPSAMBIX, | JOMYCKaroTCs HO JIOTTYCKAIOTCS MJIOCKOCTEH,
TUIOCKOCTEHH, 3HAYUTENFHBIEC OMNOKH, | HE3HAYWTEIIbHEIE KPHUBBIX JINHUH H
KPHUBBIX JINHUH U MPOSIBISIETCS OINOKHM, HETOYHOCTH, MTOBEPXHOCTEI;
MTOBEPXHOCTEH; HEJ0CTaTOYHOCTb 3aTpyJHEHUS MIPU crocoOsbl
CITOCOOBI 3HAHHH, IO PSIILY aHAJTUTHICCKIX npeoOpa3oBaHUs
npeoOpa3oBaHus ToKa3aTesie, oTneparusx. yepTexa;
yepTexa, oOyJatomuiics cB0OOOTHO
WCTIBITHIBACT oTIepupyeT
3HAYUTENLHBIC nproOpeTEHHBIM
3aTpyIHEHUS IPU Y 3HAHUSIML.
OTIepUPOBAHUH
3HAHWUSMH TIPH UX
MepeHoce Ha HOBEIE
CUTYyaIlUH.
yMeThb: Obyuaromuiicst He | OOyuaromuiics OOyuaromuiics OO0yuarormuiics
MPUMEHSTh yMeeT HJIH B JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
METOIBI U | HEJIOCTaTOYHOM HETOJHOE COOTBETCTBHE | YACTHUHOE COOTBETCTBHE | MOJHOE
CHOCOOBI CTETICHH yMeeT CIEIYFOIIAX YMEHHIA: CIEIYFOIINX YMEHHIA: COOTBETCTBHE
pelieHus  3a/a4 | UCIOJb30BaTh U MPUMEHSTH METOJBl W | MPUMEHSITH METOJbI U | CIEIYIOUINX
HavyepTaTeNbHOW | MPUMEHATH CIIOCOOBI pelIeHust | CrocoObl pelleHns 3a1ad | yMEeHUH:
reoMeTpUn B | METOABI W | 3a7ady HavyepTaTeNbHON | HauepTaTeIbHOM NPUMEHSATh
MOCIIEAYIOIIIX CIIOCOOBI PEelIeHNsI | TeOMETPHUH B | TEOMETpUH B | METOJBI u
paznenax 3a/aq MTOCIIEAYFOIITIX MTOCIIEAYIONUX pa3/ienax | CIIOCOOBI
WHXEHEPHOW W | HadepTareabHOU pasznenax WHXEHEPHOM | WHXKEHEPHOU U | peleHus 3a1ad
KOMITBIOTEPHOM reOMEeTpHUN B| U KOMITBIOTEPHOH | KOMITBIOTEPHOH TpauKu | HadepTaTeIbHO
rpaduku IpU | TOCTEIYIOIIUX rpaduxu npu | mpu BBIMOJIHEHUN | W T€OMETpPHUU B
BBITTOJTHEHUH pasnienax BBITTOJIHEHAN KOHCTPYKTOPCKO# MOCTIEYIOTIX
KOHCTPYKTOPCKO | WH)KEHEpHOU U | KOHCTPYKTOPCKOM JOKYMEHTALUH; paszenax
U TOKYMEHTALMK; | KOMIIBIOTEPHOMH JOKYMEHTALUN; UHXEHEPHOU U
rpaduku npu KOMITBIOTEPHON
BBITTOJIHEHUN rpadukn  mpu
KOHCTPYKTOPCKOH BBITTOJTHEHUT
JOKYMEHTAIUH; KOHCTPYKTOPCK
oit
JIOKYMEHTAIHH;
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BJIA/IETh:
HMCIOIUMMUCS
cpeacTBaMu u
crocobamu
BBIIOJIHCHHS
paboueit
MPOEKTHOU u
TEXHOJOTHYECKOM
JIOKYMEHTAIIHH.

OOyuaromuiics He
BlIaJIcET WIH B
HEIOCTAaTOYHON
CTCTICHW BJajeeT
HMECIOIIHMHUCS
cpeacTBaMu u
criocobamu
BBIITOJTHCHHS
paboueit
MPOEKTHOMI u
TEXHOJIOTHYSCKOM

JIOKYMEHTAaIUH.

OO0yyaromuics BiajaeeT
UMEIOITIMICS
CpeacTBaMu u
crocobaMu
BBITIOJIHEHHUS ~ padoueit
MIPOEKTHOMI u
TEXHOJIOTUYECKOMN
TIOKYMEHTAIIHH,
JIOTTYCKAIOTCS

3HAYUTENHHBIEC OITNOKH,

IMPOABIIACTCA

HEJ0CTaTOYHOCTh

BJIa/ICHUS] HABBIKAMH 10

pAnly oKas3aTeneH,

OO0yyvaromuiics

HUCIIBIThIBACT

3HAYUTCIIbHbIC

3aTpyIHEHUS TIPU

IMPUMCHCHNHN HABBIKOB B

HOBBIX CUTYaIIUsX.

OO6yuaromuiics
JaCTHIHO BIIAJICeT
UMEIOIIAMHUCS
CpencTBaMu "

croco0aMy BBITTOTHEHHS

paboueil TpPOEKTHOW W

TEXHOJIOTUYECKOU

JIOKYMEHTAIIHH,

HABBIKH OCBOCHBI, HO
JTOTTYCKAIOTCS
HE3HAYNTEIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyIOHEHHS TTPH
aHAIMTHYECCKUX
oTmeparusx, mepeHoce
YMEHUI Ha HOBBIE,
HECTaHJapTHHIC
CUTYaInH.

OO6yuaromuiics
B ITOJTHOM
o0beMe BIIaJiceT
UMCIOIIHMHUCS
CpeacTBaMU |
crocobamMu
BBITIOJTHCHUA
paboueit
MPOEKTHOW U
TEXHOJIOTHUECK
on
ILOKYMGHTaHI/II/I,
CBOOOIHO
MIpUMEHSET
MOTy4YeHHBIE
HAaBBIKH B
CI/ITyaHI/I}IX
MTOBBIIIICHHOM
CJI0KHOCTH.

[[Txanpl OLIECHUBAHKS PE3YNBTATOB MIPOMEKYTOUYHOM aTTECTALIMU U UX ONKMCAHUE:

@dopma NPOMeKYTOYHOM aTTeCTAIMN: IK3aMeH

[IpomexyTouHast arrectanusi oOydaromuxcs B ¢Gopme dK3aMeHa MPOBOJUTCS IO
pe3yJbTaTaM BBITMIOJHEHHUSI BCEX BHUIOB Y4eOHON paldOoThl, MPEayCMOTPEHHBIX y4EOHBIM
IJJAHOM MO [JaHHOW JuCHUIUIMHE (MOAYJ0), MPH HSTOM YUYUTBHIBAIOTCS PE3YyJIbTAThl
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTU B TeueHue ceMmecTpa. OLEeHKa CTENEeHH JTOCTUKEHUS
OOyJaronMMuUCs TJIAHUPYEMBIX pPE3yJbTaTOB OOYYEHHUS 10 JUCHUIUIMHE (MOIYIIIO)
MPOBOAUTCSL MpEnoAaBaTesieM, BEAYIIUM 3aHSATHUS MO JUCHUIUIMHE (MOJYII0) METOJAOM
AKCHEpPTHOU oneHKH. [Io uToram nmpoMeKyTOYHOM aTTeCcTalluyu MO AUCHUILIMHE (MOAYJIIO)
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BBICTABJISACTCA OLICHKAa
CHCYOOBJICTBOPUTCIILHO)).

K npomexxyTo4yHOM aTTecTalliy JOMYCKalTCs TOIbKO CTY/ICHTHI, BHIIOJTHUBIIINE BCE
BUJBI y4eOHOUW paboThl, MPEAYCMOTPEHHbIE padouel MporpaMMoill MO JAMCIMILIUHE
«HauepraTenbHasi TeoMeTpusi U HHXKEHepHas rpaduka» (BBIIOJHUIN HEOOXOAUMbIE

«OTIUYHO», «XOpOoIIo», «YAOBJICTBOPUTCIILHO»

rpaduyueckue 3aaHus, CAAIU KOHTPOJIbHBIE pa0OThI).

HIkana ouenuganusn

Onucanue

Omauuno

Buvinonnenst  6ce  6uowi  yuebHoli  pabomuol,
npedycmompenuvle  yyebHviM  niaanom. Cmyoenm
oeMoHcmpupyem Ccoomeemcmeue 3HAHUl, YMeHUl,
HAaBbIKO8 NPUBEOEHHbIM 6 mabauyax noxazameinel,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, VMEHUsMU,
HABLIKAMU, NPUMEHSIem UX 8 CUMYAYUSX NOBLIULEHHOU
cnooicnocmu. Ilpu smom modxcem Ovimsb OonyweHa
He3HAUUMeNbHAsl OWUOKA, HeMOYHOCMb, 3ampyOHeHUe
npU AHATUMUYECKUX ONepayusix, nepeHoce 3HAHUuli u
VMeHUll Ha HOBble, HeCMAHOAPMHbLE CUMYAYULU.

Xopowo

Buinonnenot  6ce  6uowi  yuebHnoti  pabomuol,
npedycmompeHnuvle  yueonvim — niaanom. Cmyoenm
demMoHcmpupyem HeNnoHoe, npasuivHoe
coomeemcmaue 3HaHULL, YMeHU, HABLIKOB
npuedeHHvIM 8 Madbauyax noxkasameneu, aubo eciu
npu smom Ovliu Oonywenvl 2-3 HecyujecmeeHHvle
OUUOKU.

Yooenemsopumenvro

Buinonnenvr  6ce  6uowi  yuebHOU ~ pabomubl,
npedycmompeHnuvle  yyeOHvimM — niaanom. Cmyoenm
oemMoHcmpupyem coomeemcmeue 3HaHuil, 8 Komopom
oceewjeHa OCHOGHAsA, Haubonee BAJHCHAS  HACMb
mamepuana, HO npu  IMOM  OONYUWjeHd  O0OHA
3HAUUMENbHASL OUWUOKA UL HETMOYHOCTb.

501051
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He svinonnen ooun unu 6osee 6u0os yueonou pabomel,
npeodycCmMompeHuvlx  yuyeOHvim  niaanom. Cmyoenm
0eMoHCmpupyem HenoiHoe COOmeemcmaue 3HAHUI,
VMeHUll,  HABLIKO8  NPUBCOCHHbIM 68  MAbIUYAX
nokasamejetl, OONYCKAOMcs 3HAYumenvuvie OuuOKU,
Heyodoenemsopumenvro . .

NPOSAGNIAEMCS OMCYMCMEue 3HAHUU, YMEeHUl, HABbIKOSG
no pady nokazamejneu, CmMyoeHm  UCNblmvléaem
3HauuUmMenvbHble 3ampyOHeHUus Nnpu  ONnepupoB8aHuu
SBHAHUAMU U YMEHUAMU NPU UX NepeHoce HA HOBble

cumyayuu.

DoHIBI OIIEHOYHBIX CPEJICTB MPEICTABICHBI B IPUIIOKEHHUH 2 K pabouell mporpaMme.
7. YueOHO-MeTOAMUYECKOe U HH(OPMAITUOHHOE O0ecniedeHne TUCIMILTHHbI

a) OcHoBHasl JIUTEpPaTypa:

1. T'opnon B.O., Cemennos-Oruesckuit M.A. Kypc HauepTaTenbHoi reoMeTpun. — M.:
Hayxka, 2007.

2. Topmon B.O., HsanoB l0.b., ComumeBa T.E. COopHuk 3amad 10 Kypcy

HavepTaTenbHOl reomeTpun. — M.: Hayka, 2004,

3. ®aznynuna O.M., Xangunos B.A. Unxenepnas rpaduka. M.: Akagemus, 2011.

4. bpoackuii AM., ®@aznynun O.M., XamgudnoB B.A. Wuxenepnas rpaduka
(meTtammooOpabdoTka). M.: Axkanemus, 2016.

5. ®aznymun D.M., SxoByk O.A. Texnuueckas rpaduka, MUzn.: Lentp «Axanemus»,
2018 — 504c.

0) JonmostHuTEeILHAA JIUTEPaATYypAa:

1. Crannmaptet ECK: TOCT 2.101-68,. COopouHslii uepTexk. MeTogudeckue yKka3aHusl.
M.: MAMMU. 2000. I'OCT 2.102-68, I'OCT 2.104-2006, I'OCT 2.106-96, I'OCT
2.109-73, TOCT 2.119-73, T'OCT 2.301-68+T'OCT 2.307-68, 'OCT 2.311-68, TOCT
2.315-68, 'OCT 2.317-69, 'OCT 2.401-T'OCT 2.409-74.

2. Camunkun B.Jl., CmupuoB B.H., bpoackuit A.M. Meronnuyeckue yka3zaHus K
YIPaXHEHUSIM W YCIOBUSA 3a7a4 110 KypCy HauepTrareslbHou reomerpun. — M.: MAMU,
2008.

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

4. Camunkun B.[[. HauepratenbHas reomerpusi. OCHOBHBIE MOJIOKEHUS, TPU3HAKU U
cBoiicTBa. Bonpocsl misg camonoarotoBku. Meroanueckue ykaszanus. - M.: MAMU,
1983.

5. bponckuit A.M. HaueprarenpHas reomerpus. YuyeOHoe mocobue. - M.: MAMU,
2000.

6. Camunkun B./l., Cmupnos B.H. Ilo3unnonnsie 3agaun. Meronuueckue yka3aHus. —
M.: MAMU, 1996.
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7. Cammiikus B.JI., CmupnoB B.H., Ilapes B.I1. Merpuueckue 3agaun. Meroguueckue
ykazanus.- M.: MAMMU, 1990.

8. bponckuit A.M. Ilon penaknueit Camunkuna B.Jl. [Toctpoenue nuHU B3aUMHOTO
nepeceueHus noBepxHocteit. Yactu 1-1 u 2-1. Metoandeckue ykazanus. M.: MAMU,
1983.

9. Camumnkun B.Jl., XangunoB B.A. BsaumHoe mnepeceueHHe MHOTOIPAHHUKOB.
Meroanueckue ykazanus. M.: MAMU, 1986.

10. CmupnoB B.H., XanaunoB B.A. AxcoHoMmeTpuueckue mpoekuud. Metoauueckue
ykazanug. M.: MAMU, 1998.

11. KomnextuB aBtopoB. Ilox pepakumein @aznynuHa O.M. Pe3pObl u pe3pOOBbIE
coequHeHus. Meronndeckue ykazanus. M.: MAMU, 2011.

12. KomnektuB aBTopoB. [lona pemakmueit ®azmynuna 3.M. BreimonHeHue deprexeit
COOpPOYHBIX EOUHUI] MO 3CKu3aM (pabodymm uepTekam) AeTayieid. MeToaudeckue
yKa3zaHus 1o uyepuenuro. M.: MAMU, 2004

13. Konnextus aBTopoB. Ilon pemakuumert Camwmnkuna B.J[. Hanecenue pasmepoB Ha
ACKM3aX MW pabouymx deprexax Jeraled ¢ y4eToM “KOHCTPYKTOPCKHX U
TEXHOJIOTUYECKNX TpeOoBaHmii”. MeTonuueckue ykKazaHus IO YepyeHuto. M.:
MAMU, 1990.

14. Tumodees B.H., [amuu A.JI. ['eomerpuyeckoe MoOJeIUpOBaHUE: COOPHUK
3amanuii — M.: MI'1Y, 2012.-153 c.

B) IIporpamMmMHoe o0ecnieyeHue U HHTEPHET-PeCYPChI:
[IporpammHuoe obecrnieueHue:
1. Autodesk Inventor (becraTHast cTyieHYecKas BEPCHS).
2. Autodesk AutoCAD (becriaTHasi cTyieHUSCKast BEpCHS ).
3. Autodesk Fusion 360 (becruiaTHast cTyieHUeCKast BEpCus).

HuTepHeT-pecypchl BKIIIOYAIOT Y4eOHO-METOAMUYECKAE MAaTe€pPHallbl B JICKTPOHHOM
BUJC, MpeACTaBlIcHHbIe Ha caite lib.mami.ru B pasmene «DIEeKTPOHHBINA KaTajaor»
(http://lib.mami.ru/lib/content/elektronnyy-katalog).

ITonesnple yueOHO-MeTOaMYECKHE U MH(DOPMAIIMOHHBIC MaTepHalibl MPEICTaBICHBI
Ha calTax:

YueOnsiit kypc o Fusion 360:

https://www.youtube.com/playlist?list=PL19L EPktOr7aqvWtAKWb3bAwgOIKNKSsIN
Yuebnbie MaTepuanbl Autodesk:
http://www.autodesk.ru/adsk/serviet/index%3Fsitel D%3D871736%26id%3D9298027

8. MaTepuajibHO-TeXHHUYeCKOe o0ecredeHne JUCIMITHHbI

[Iate xommblOTEpHBIE Jabopatopun Kadenpsl «UmxeHepHas rpaduka u
KOMITBIOTEPHOE MojenupoBanue» aya. [IK416 TIK417, T1K418, TIK517, TIK518
ocHameHHbie 60 KoMIbrOTEpamu, J1adbopatopus ¢ (GOHIOM THUIIOBBIX JE€TaNICH W HATJISTHBIX
noco6wuit [1K419.
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http://lib.mami.ru/lib/content/elektronnyy-katalog
https://www.youtube.com/playlist?list=PL19LEPkt0r7aqvWtAKWb3bAwgOlKNKslN
http://www.autodesk.ru/adsk/servlet/index%3FsiteID%3D871736%26id%3D9298027

9. MeTtoanuyeckne peKOMeHIAUMHU JJISI CAMOCTOSITEIbHOI padoThI CTY/IEHTOB

DTarnel npoiecca OpraHu3aluyd CaMOCTOSATEIIEHOM pabOThI CTYICHTOB:

" [OArOTOBHTENbHBIA  (OmpenmeneHHe  Ieei W COCTaBJIEHHE  MPOTPaMMBbI
CaMOCTOSITEIbHOW ~ paboOThl, IMOJArOTOBKA  METOJMYECKOro  OOecreucHHus |
o0opyoBaHus);

" OCHOBHOW (peanm3amus MPOrpaMMbl C  HCIOJB30BAHHE IPHUEMOB ITOMCKa
uHpOpMallMK:  YCBOCHHME, IepepaboTKa, MNpHMEHEHHe, Iepefada  3HAHUH,
(UKCHpOBaHKE PE3YIIHTATOB);

* 3akmouuTenbHbld  (OleHKa  3(P(PEKTMBHOCTM W 3HAYMMOCTH  IIPOIPaMMBI;
aHalu3 Pe3yJbTaTOB CaMOCTOSTEIbHONH pabOThl, MX CHCTEMATHU3alUs; BBIBOJIBI O
HAMpaBJICHUAX ONTHMHU3ALUHU TPY/Ia).

YTtoOBI IIPpaBHUJIBHO OPIraHHU30BaTb CBOIO CAMOCTOATCIBHYIO pa60Ty, H€O6XOI[I/IMO
CTYACHTY CO3daThb YCJIOBUA IJIA HpOI[YKTHBHOﬁ YMCTBGHHOﬁ JCATCIBbHOCTH. K YCIIOBHAM
IIPOAYKTUBHOCTH YMCTBGHHOﬁ ACATCIIBHOCTH OTHOCATCA:

" [IOCTENEHHOE BXOXACHHE B paboTy;

" BBIJEP)KMBAHWE HWHAMBUAYAJIbHOTO pHUTMa, TeMmMna paboTbl W pa3mepa ee
VICTIOJIHEHHS,

" [IPUBBIYHAA MOCIEAOBATEIBHOCTh U CUCTEMAaTHYHOCTD JIEATEIBHOCTH,

" [IPAaBWJIBHOE YEPEAOBAHME TPYAA U OTABIXA.

CryzieHTy Ba’)KHO IOMHUTB:

* OTABIX HE TpEeNnojaraeT TMOJHOTO O€3ACHCTBUSA, OH MOXET OBITh JOCTUTHYT
MIEpEMEHOM JIeJ1a,;

" CMEHY IEpHOJIOB PabOTOCIIOCOOHOCTH B TedeHWe nHs. Hamboree mmiIogoTBOpHO
JUTS 3aHSTUS YMCTBEHHBIM TPYIOM yTpeHHee BpeMs ¢ 8 no 14 yacoB, MakcUMallbHAS
pabotocnocobHocTh ¢ 10 1o 13 wacos, ¢ 16 no 19 yacos, ¢ 20 10 24 yacos;

= coOmofenue nepepriBoB uepes 1-1,5 yaca nepepsiBel o 10-15 muH, yepes 3-4 yaca
pabots! nepepniB 40-60 MuH;

" yTOOBl BBINOJHUTH BECh OOBEM CAMOCTOATENILHOM pabOThI MO MpeaMeTaM Kypca,
HEOOXOJMMO CHCTEMAaTHYECKH 3aHUMATHCS MO 3-5 4acoB €KETHEBHO, JKEJIaTeIbHO B
OJTHU Y T€ K€ Yachl, MPU YePEIOBAHUH 3aHIATHH C IIEpEPBIBAMH JIJIS OT/IBIXA;

" [eecooOpa3HO  €XKEOHEBHO paboraTh He Oojiee YeM HaJ  ABYMS-TpeMs
TUCITUTUIMHAMH, Ha4YMHAs CO CPEAHETO IO TPYAHOCTH 3aJlaHus, Mepexojis K Ooee
CIIO)KHOMY, HAIlOCJICIOK OCTAaBHB JICTKYIO YacTh 3aJlaHUs, TPEOYIOIIyI0 OOJbIIe
ONPENEICHHBIX MOTOPHBIX JECUCTBUM.

WTak, caMOCTOSITeNIbHBIE 3aHATHS TMOTPEOYIOT MHTEHCHBHOTO YMCTBEHHOTO TPY/a,
KOTOPBI HEOOXOAMMO HE TOJBKO NPABWIBHO OpraHu3oBaTh. /[l onTUMaIbHOU
OpraHU3alMA CaMOCTOSITEIBHONW PaOOThI CTYJIEHTY PEKOMEHIYETCSI COCTABJICHUE JTUIHOTO
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pacnucaHusi, OTpPaXAlOUIEro BpPEMS M XapakTep 3aHATHH (TEOPETHYECKH Kypc,

INPAaKTUYECKUE 3aHATUS, rpaduueckue paboThl, YTEHUE JIUTEPATYpPbl), IEPEPHIBBI HA 00€,

Y’KUH, OTABIX, COH, IPOE3] U T.JA. JeATeabHOCTh CTYAEHTOB IO (POPMUPOBAHUIO HABBIKOB

yuyeOHOH caMOCTOSTENbHOU pPaldoThl. Kakaplii CTYIEHT CaMOCTOSITENIBHO ONPEIEIIseT

PEXUM CBOEH CAMOCTOATEIbHOU PadOTBHI.

B nmpomecce caMoCTOATENbHOM  pabOThl  CTYIEHT NPUOOPETAeT  HABBIKU
CaMOOpraHU3alliy, CaMOKOHTpPOJS, CaMOYNpaBICHUS, CaMOpPE(QIEKCUM M CTAHOBUTCS
AKTUBHBIM CaMOCTOATEJIbHBIM CyOBEKTOM y4deOHOW JiesTeNbHOCTH. B mpormecce
CaMOCTOATENbHON pabOThI CTYAEHT JOJIKEH:

" OCBOMTb MHUHUMYM COJEpXaHUS, BBIHOCUMBI Ha CaMOCTOSTENIbHYIO paloTy
CTYJIEHTOB M MpPEIJIOKEHHBIA mpenojaBareiaeM B cooTBeTcTBUU ¢ PI'OC BhIcmIero
npodeccuonansHOro oopazosanus (PI'OC BIIO) mo naHHON AUCIUILINHE;

" [UIAHUPOBAaTh  CaMOCTOSITENIbHYI0O  pabOTy B  COOTBETCTBUM C  TpaduKkoM
CaMOCTOSITENIbHOM pabOThl, IPEI0KEHHBIM IIPETIOAABaTEINEM,;

" OCYWIECTBJIATH  CAMOCTOSITENBHYIO  pabOTy B  OpraHM3allMOHHBIX  (hopmax,
IpeIyCMOTPEHHBIX YUeOHBIM IUIAHOM M paboyeil mporpamMmon mpenoaaBaTes;

" BBIOJIHATH CAMOCTOSITENIbHYIO pabOTy M OTYMTHIBATHCS IO €€ pe3ylibTaTaM B
COOTBETCTBUM C TpaUKOM NPEACTaBICHUA pe3ylbTaTOB, BHIaMHU M CpPOKaMHU
OTYETHOCTH MO CaMOCTOSITENIbHOM paboTe CTYACHTOB,;

* JCHOJb30BaTh JJSi CaMOCTOSITENIbHOM pabOThl METOJWYECKHE T0cOoOUs, yueOHbIE
mocoousi, pa3pabOTKH CBEPX MPEJJIOKEHHOTO TIPENo1aBaTeIeM MepeyHs.

10. MeToauyeckue peKoMeHAAIUH 1JIs1 IPenoaBaTess

B mepByro ouepear HEOOXOAMMO OINMUPATBCSI Ha JEHCTBYIOIIYHO pabouyro
mporpaMmy IO JUCHUIUIMHE, B KOTOPOM O0O0S3aTENBHO [OJDKHBI OBITH OIMpPEIeSICHBI
KOJIMYECTBO M TEMaTHUKA MPAKTUYECKUX 3aHIATHM Ha Kaxabld ceMecTp. s Kaxmgoro
3aHSTUS ONpENENsIoTCsS TeMma, Ieldb, CTPYKTypa U cojepkanue. Mcxons u3 Hux,
BBIOMpatOTCs (popma TpOBENEHUs 3aHATHUS (MHTEPAKTHBHAs, CaMOCTOSTENIbHAs padoTa,
MacTep-Kjiacc, TECTUPOBaHUE W T.I.) W JUJAKTUYECKHE METOJbl, KOTOpPhIE MPHU 3TOM
MPUMEHSIET MpernojiaBaTeNb (MHAUBUAYaIbHAsE paboTa, padoTa Mo rpyImmam, AejIoBas urpa
u mipou.). [{enecooOpa3zHoCTh BbIOOpa MpenogaBaresieM TOro WM MHOTO METOJ1a 3aBUCHT,
IJIaBHBIM 00pa3oM, OT ero 3(PQPEeKTUBHOCTH B KOHKpPETHOM cutyauuu. Hampumep, eciu
npernojaBaresib CTaBUT 3aJady OTTAUYMBAHUE MPAKTUUYECKOTO HaBbIKa IMPU OCBOCHUU
CJI0KHOM TEMBI, TO MPOBOAUTCS MACTEP-KJIACC C JUYHOM JEMOHCTPALMEN BBIIIOJHECHUS
paboThl. st TpyTIOEMKHX 1O BPEMEHU U PYTUHHBIX OTEpaIldid 3a/1a4 CleAyeT MPOBOIUTh
POJIEBYIO UTPY C KOJUJIEKTUBHBIM YYaCTUEM CTYJICHTOB.

Ocoboe BHUMaHUE CIEAYeT YJETUTh XPOHOMETPaXKy 3aHSATHUS, T.€. BBIICICHUIO HA
KOKIBIM dTanm 3aHATHS OmpenenéHHOTO BpeMeHu. Jlns mpemomaBaTens, OCOOCHHO
HAYMHAIOIIETO, Ype3BbIYAIHO Ba)KHO MIPUICPIKUBATHCS 3aIUTAaHUPOBAHHOTO
XxpoHoMeTpaka. Ecnmm sToro He ymaércs caenaTh, TO MPEMOAABATEN0 HEOOXOAMMO
MIPOAHAJIM3UPOBATH X0 3aHITHS U, BO3MOYKHO, BHECTH U3MEHEHHSI JTMOO B €r0 CTPYKTYPY,
1160 B (hOopMy €ro MPOBEICHUS.
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HeobxoaumMocTh TUTaHUPOBATh M aHATM3UPOBATH YI€OHO-BOCITUTATEIBHBIN MPOIECC
B JIUJAKTUYECKOM, MCUXOJIOTMYECKOM, METOIUYECKOM aCMHEeKTaX C y4eTOM COBPEMEHHBIX
TpeOOBaHWI K TMpenojaBaHUI0 OOYCIIaBIUBAET, B CBOIO OYepelb, HEOOXOJIUMOCTh
000CHOBaHHOTO BbIOOpa A((PEKTUBHBIX METOJI0B, GOPM M CPEJCTB OOyUCHHMS, KOHTPOJIS
pE3yNbTaTOB YCBOCHHUS CTYICHTaMU MPOrPaMMHOI0 MaTepuara.

[IpenonaBarento  BO3MOXKHO  HCIOJb30BaThb  MaKCUMalIbHO  3((EKTUBHO
pazHooOpa3Hbie (OpMBbI, METOJbI U CpelcTBA OOY4YEHHUS TOJIBKO B COOTBETCTBUM C
MOCTaBJICHHBIMA W  CINITAHUPOBAHHBIMA  KOHKPETHBIMH  IEJSIMH, ©  33JadaMu.
Pa3pabareiBaTh Ka4yeCTBEHHBIM NUIAKTHUYCCKUI MaTepHall W HATJSAHBIC IMOCOOHS C
METOAMYECCKUMHU PEKOMEHAAIMSAMU 0 MX MPUMEHECHUIO Ha 3aHATHUSIX MOXKHO TOJBKO B TOM
cllydae, €CJIM 3apaHee OIpeeIeHb IENIN U 3a]]a41, KaK JIJIs BCETO Kypca AMCLUILIINHBI, TaK
U JUTS KQKJIOTO OTACITLHOTO 3aHITHS.

[IpenogaBaTens DOKEH CHCTEMAaTHYECKH MPOBOJIUTH CaMOAHAU3, CAMOOIICHKY U
KOPPEKTUPOBKY COOCTBEHHOH NESITEIIbHOCTH Ha 3aHATHUAX, pa3padaThiBaTh U MPOBOJUTH
JUArHOCTUKY JIJISl OMpENeNIeHNs YPOBHS 3HAHUW U YMEHUU CTYJEHTOB, pa3pabaTbiBaTh U
pean30BbIBATh MPOTPAMMBI JJISl MHIWBUIYAIBHBIX U TPYHIOBBIX POpPM paboThI C y4E€TOM
CIOCOOHOCTEH CTY/IEHTOB.

OO0s13aTenbHO HY)KHO HM3y4aTh JMYHOCTH CTYACHTAa M KOJUIEKTHBA OOYy4aeMBbIX B
[[EJIOM, C IENbl0 JIMarHOCTUKHU, IMPOCKTUPOBAHHUS W KOPPEKIMH HX TMO3HABATEIHHOU
JESTEILHOCTH Ha MPAKTUYECKUX 3aHATHUSIX 10 JUCITUIUIMHE.

OCHOBHBIM ~ YCIIOBUEM  Y4E€OHO-METOAUYECKOrO0 OOECIECUCHHUSI MPAKTHUYECKUX
3aHATHH 110 JTUCHUIUIMHE SBJSICTCS HEMPEPBIBHOCTh TICHXOJIOTO-TIEITaTOTHIECKOTO |
METOJAMYECKOTO O0pa30BaHUs MPEIOAABATENsI, B3aWUMOCBSI3b IPAKTHKH C CHCTEMOM
M3Y4YCHUS CTYJACHTAMH HOPMATHBHBIX YUYEOHBIX ITUCIUILIMH M KypCOB TO BBIOOpY,
JAIONIMX TEOPETUYECKOe OOOCHOBaHHE MPAKTHUECKON JESITENTbHOCTH, TO3BOJISIONINX
OCMBICJIUBATh U COBEPIICHCTBOBATH €€ C MO3UIIUNA HAyYHOTO aHaJIHN3a.
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[Tpunoxenue 1.

CTpykrypa u conep:xkanue rucuuinubl «HaveprarenbHasi reoMeTpusi 1 MHKeHepHasi rpaguka) B IEPBOM ceMecTpe Mo
HANPABJIEHUIO OATOTOBKHU

08.05.01 «CTponTeabCTBO YHUKAJIBbHBIX 31aHUI U COOPYKEHHII»

(Cnenmasmcr)
Pasnen Buanbl yue6Holi padoThl, Buanl camocrosiTesibHONM padoThI DopmbI
BKJIIOYAsl CAMOCTOATEIbHYIO CTYIEHTOB aTTecTaluu
? = § padoTy CTYIEHTOB U
2 % 2 TPYAOEMKOCTH B Yacax
o= g Jq | I/C | Jad | CPC | KCP | K.P | KII. | PI'P | Pedepa | Koua ] 3
T OKBH
yM
Hauepmamenvnaa zeomempus u uHicenepuan zpaguxa
1. Beenenne. MeToapl MpoeMpoBaHus: IIEHTpaIbHOE, TapamwiensHoe. | 1 | 1-2 2 4 4
[omy4yeHre OPTOTOHAIBHBIX MPOCKIMHA POCTPAHCTBECHHBIX 00HEKTOB
Ha TIpUMepe MPOCSIMPOBaHus mapauteienunena. [Ipoemuposanne
TOYKH (BEpILUHBI MapaJlIeIICHIEeaa).
2. TlpoeuupoBanue TmpsMOH JHMHUKM W e¢ oOTpe3ka. Bsammuoe | 1 | 3-4 2 4 4
mojioxeHne MNpsAMbIX. O TPOEKuusAxX IUIOCKUX YTioB. [II0CKOCTS.
I'maBHBIE TMHUU MIJIOCKOCTH.
3. [onokeHue MIOCKOCTH OTHOCUTEIHHO TUIOCKOCTEH TPOCKIINH. 1] 56 2 4 4
[Iepeceuenue npsmoii ¢ miockocTrlo. Ilepeceuenue qByx Nel
wrockocteit. [TapanmnensHOCTh U epIeHIUKYIIPHOCTD IPSIMON U
IUTOCKOCTH U ABYX INIOCKOCTEH.
4. MHuororpannuku. [lepecedenrne MHOTOTpaHHHKA TIIOCKOCTHIO. 1|78 2 4 4
IIepeceuenue npsMOil IMHUY C MHOIOIPaHHUKOM. B3auMHoe Nel
nepecedeHre MHOTOIPaHHUKOB. [IpiMeHeHue croco0oB
npeoOpa3oBaHus YepTexa JIJIs ONpeneieHus H.B. pEOep, TpaHeH,
YIJIOB, CEYCHU I MHOTOTPaHHHUKA.
5. CriocoObI TpeoGpa3oBaHus yepTexa. Kpusble IMHUN 1 1] 9 1 4 4
noBepxHoctH. [ToBepxHocTH 061ero Buaa. [ToBepxHOCTH BpameHus: 10 Ne2
WIMHJP, KOHYC, cdepa, Top. B3anMHoe nepeceueHre KpUBBIX
moBepxHocTel. B3anMHoe niepeceueHre COOCHBIX TIOBEPXHOCTEH
BpallIeHHs: IpUMEHeHne cep C MOCTOSHHBIM LIEHTPOM.
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6. OcHOBHBIE U TOTIOTHUTENbHBIE (popmaTel. OCHOBHAS HAMIUCH U €€ 11- 3 4 4

pacnonoxxenue Ha popmare nucta ('OCT 2.301-68). Macmra0sr 12 Ne 3
nzo6paxenuit (TOCT 2.302-68).

7. Tunbl TMHUHA, UX HauepTaHUue U ocHOBHBIE Ha3HaueHus (TOCT 13- 2 4 4

2.303-68). HIpudter ueprexusie. (TOCT. 2.304-81). Pa3zpessi. 14 Ne 4
Omnpenenenue u coaepxanue paspesa. Kiaccudukanus pa3pe3os.

MecTHble pa3pe3bl. Y CIOBHOCTH U YIPOLICHUS, IPUMEHSIEMBIE TIPH

n300paKeHUU BHJIOB, Pa3pe30B U CEUCHUI.

8. OcHOBHas HAANIUCH (YTIIOBOM MITAMII), COAEPKAHIE U TIOPSIIOK e 15- 2 4 4

sanonHeHus Ha gepreskax (TOCT 2.104-2006). Uzo6paskeHwst — 16 Ne 5
Buzpl, pa3pesbl, ceueHus (COCT 2.305-2008). OCHOBHBIE MTOJIOKEHHS

u onpexenenus. O003HaYECHHE JOTOJHUTEIBHBIX 1 MECTHBIX BU/IOB

Ha 4epTexe.

9. O630pHas nexiusa. Odopmienue rpapudeckux pador. [logroroska 17- 2 4 4

K DK3aMEHY. 18

Hroro 18 36 | 36

22




CTpykrypa u conep:xanue 1ucuuinabl «HavyeprarenbHasi reoMeTpusi 1 MH:KEeHepHasi rpaduka» BO BTOPOM ceMecTpe 110
HANPABJIEHUIO OATOTOBKHU

08.05.01 «CTponTeabcTBO YHUKAJIBbHBIX 31aHUI U COOPYKEHUII»

(Cnenmasimncr)
Pasnen Buasbl yue6Hoii padoThl, Buabl camocTosATeILHOMH padoThI Dopmbl
= = g BKJII0Yasi CAMOCTOATEILHYI0 CTYeHTOB aTTecTaluu
=
§ % 2 padoTy CTYIEHTOB U
3| = § TPYAOEMKOCTH B Yacax
II/C | Jla6 | CPC | KCP | K.P | KII. | PI'P | Pedep. | Koa 9 3
Huoncenepnan u komnvromepHan zpaguxa
1. Pa3zsemHbie coemuHeHus. Pe3nOoBbie m3nenus. M3o0paxenue u | 2 | 1-2 6 8
o6o3naueHne pe3pd (I'OCT 2.311-68. TOCT 2.315-68.) Bunsl pe3so.
Kpenexnsie n3nenus. MIx n3o0paxeHue Ha yepTexe U 0003HAUCHHUE B
OCHOBHOH HAJAINUCH M CHICU(PHUKAIIH.
2. Pe3b00BbIC COCTMHEHUS: MIIMTUIICYHOE U OOJITOBOE, X M300pakenue | 2 | 3-4 6 8
Ha 4epTexke 1 0003HaUeHHE B OCHOBHOW HAANUCH U CHELU(PHKALIUH. Nel
3. CoenuHeHHs MIMTOHOYHBIC W NIIMIEBBIE W WX W300pakeHme Ha | 2 | 5-6 6 8
yepTexke. Bai, npyxkuna, ux n3o0pakeHH Ha yepTexke. Y CIOBHOCTH No2
npu uzobpaxernu npyxud (FOCT 2.401-TOCT 2.409-74).
4. 3ybuatsie nepenaun. M300paskeHue 3yd4aToro Komneca. 2| 7-8 6 8
Nel Ne3

5. OcHoBbl paborel B cucreme Autodesk Inventor. OcHoBwl | 2 | 9- 6 8
MojaenupoBaHusi  netaneidl.  OOG30p  BO3MOXHOCTEH  CHUCTEMBI. 10 No4
Untepdeiic. Cozmanue mapaMmerpudeckoro sckusza. JlobaBieHue u
pellaKTHpOBaHUWE TreoMeTpuYecKkux 3aBucumocted B Autodesk
Inventor. PenaktnpoBanue pasmepoB. Co3JjaHHe MAaCCHBOB Ha 3CKHU3E.
Co31aHne 3CKU3HBIX OJIOKOB.
6. IMonumanue omnosenienuii >cku3oB B Autodesk Inventor. Cospanne | 2 | 11- 6 8 Ne2
3D-reomerpun: rnapamMeTpuieckas TBEPOTENbHAS MO/IENb. 12
BriiaBnuBanue. Y cTaHOBKA MaTepuaia 1 IBETa.
7. TloBTOpHOE WCIIOJIL30BaHHE TEeOMETpur Odckm3a B Autodesk | 2 | 13- 6 8
Inventor. CBsi3b ¢ JIaHHBIMH JAPYruX 3cku30B. Co3laHue HSJeMEHTa 14 Nes
Bpautenus.  Co3maHume  2JeMeHTOB  cIBUT.  Vcrmosb3oBaHue
npuMuTHBOB. Jlo6aBneHne compspkeHus. JloOaBleHHE CKPYTIICHHH.
Jlo6aBnenne ¢acok. Pasmemenne oreepcruii. Co3naHne KpyroBoro
MaccuBa. Pa3mernieHne oTBepCcTHii Mo 3cKu3aMm.
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8. N3amenenue cruiis Bera B Autodesk Inventor. Onpenenenue 15- 6 8

HOBOTro Marepuana. OnpeneneHue ocHoBHON Haamucu. CoxpaHeHHe 16 Ne6

HOBoOrO mabnoxa. Co3nanne mabdioHa OBICTPOTO 3aIrycKa.

9. Odpopmienue rpaduyeckux padboT. [logBeneHre HTOTOB. 17- 6 8

IToAroToBKa K 3aUeTy. 18

Hroro 54 12 3
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Ipunoocenue 2 k pabouei npoepamme

MUHUCTEPCTBO HAYKU U BLICUIET'O OBPA30BAHMS POCCUNCKOMN OEIEPALINN
DOEEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA30BATEJIBHOE YUYPEXXIEHME BBICIHIEI'O OBPA3OBAHIS
«MOCKOBCKHI TTOJIMTEXHUYECKWII YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

Hanpasiienue noarorosku: 08.05.01 «CTpOUTENIHLCTBO YHUKAJIbHBIX 3J1aHUN U
COOPYKEHUIN»

@opma obyuenus: ouHas

Buo npogheccuonanvrou desmenbHocmu: HayYHO-UCCAE008AMENbCKAA U PACYEMHO-AHATUMUYECKA,
NPOU3800CMEEHHAS U NPOEKMHO-MEXHOJI02UYECKAsl, OP2AHU3AYUOHHO-YNPABIEHYECKAs.

Kageopa: «Huxncenepnoii cpaghpuxu u KOMnbI0mepHozo0 MoOOeaUPOBAHUA)

®OHJ] OIJEHOYHBIX CPEJICTB
110 THCHHIL/IHHE

«Hauepmamenvnaa ceomempus u unxicenepHan 2paguka,
Cocrag: 1. [Tactiopt poH1a OTIEHOUHBIX CPEICTB
2. OnucaHue OIEHOYHBIX CPE/ICTB!
BapHaHT OWJIeTa K 3a4eTy,

BapHUaHT 3K3aMEHAIMOHHOIO OuiIeTa
oOpaserr paboueii TeTpaau,

BapHaHThl KOHTPOJBHBIX PabOT
BapuaHThl PI'P,

BapuaHT 3a/1aHus MIrpoBOro MpOeKTHPOBaHUS,
BapuaHT TBOpYECKOro 3a1aHus,
MepeYeHb KOMIUIEKTOB 3a/IaHHH

Cocmaeumens: Tumoghees B.H.

Mocksa, 2021 200
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MOKA3ATEJ/Ib YPOBHA COPMUPOBAHHOCTH KOMIIETEHLIUHA

Tabnuya 1

HNuxeHepHasi M KOMNIbIOTEPHAs rpaduka

®I'OC 08.05.01 «CTpouTe/ibCTBO YHUKAJBHBIX 31aHUIH U COOPY KEHUID)

B mporiecce ocBoeHUsT JAHHON AUCIUTIIMHBI CTYJACHT POPMHUPYET U JEMOHCTPHPYET CICIYIOIIHE
npogeccHoHaTIbHbIE KOMIIETEHINH

YMeTb: NIPUMEHATh METOMbl U CIIOCOOBI
peleHus 3a1a4 HauepTaTelnbHON
TEOMETPUH B MOCIEIYIONUX pa3zenax
HWH)KEHEPHOH ¥ KOMIBIOTEPHOH TpadiKu
IIPU  BBINOJHEHHH KOHCTPYKTOPCKOM
JOKYMEHTAaLUH;

BJIAaJAeTh: UMCIOIIUMHUCA CPEACTBAMU U

crocobaMy  BEHITIONTHEHUsT  paboueid
MIPOEKTHOM u TEXHOJOTMUECKOU
JOKyMEHTAIHH.

KOMIIETEHIIUA
Texnosorus dopma Crenenu ypoBHeil
HNHIEKC | @OPMYJINPOBKA .
JAEKC OPMY.IUPO IlepeyeHb KOMIIOHEHTOB ¢dopmupoBaHusA | OLIEHOYHOTO OCBOEHHSI KOMIIETEHIIUA
KOMIIeTeHIIN I cpencrBa**
OIIK-1 CMOCOOHOCTBIO PelaTh 3HATB: METO/BI TOCTPOCHUS 0OPAaTUMBIX JICKIIHH, 3, Ba3soBblii ypoBeHb
MPUKIIagHbIE 3a1a4N yepTekel MPOCTPAHCTBEHHBIX 0OBEKTOB TIPaKTHYECKUE uii, - CITOCOOEH UCIIOIB30BATh
CTPOMTENBHON OTpaciy, Y 3aBUCHMOCTEH; n300paXkeHus Ha 3aHATHS, K/P, COBPEMEHHBIE
KCIIOJIb3Ysl TCOPUIO K YyepTexke NPAMBIX, INIOCKOCTEH, KPUBBIX CaMOoCTOSTENbHAs PT, HUHPOPMALIMOHHO —
METO/JIbI JIMHUH U IOBEPXHOCTEH; CrIOCOOBI pabora. PIP, KOMMYHHKAIHOHHbIE
(GyHIaMEHTATBHBIX HAYK. IpeoOpa3oBaHms YepTexKa; T3 TEXHOJIOTMH B CTAHJAPTHBIX

y4eOHBIX CHUTYyaIHsX.

IloBbIlIeHHBIH YPOBeHb

- CIIOCOOEH HCIIONB30BATh
riobanbHbIe WHPOPMAIIMOHHBIE
pecypcsl B HAy4HO —
HCCIIEJOBATENbCKON M PacUeTHO-
AQHAINTHIECKOH e TeTbHOCTH.

**_ CokpartieHus (OpM OIIEHOYHBIX CPEJCTB CM. B mpriioxeHun 2 k PIT.
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Tpunoosicenue 3 k paboueti npoepamme

Ilepeuens oyenounwvix cpeocme no oucyuniune «Hauepmamenvnasa zeomempus u uncenepnasn 2pagpurkay

HaunmenoBanue
No IIpencraBienue oLEHOYHOrO
- OIIGHOYHOI O
oC Kpatkast xapakTepuCTHKa OLIEGHOYHOI'O CpeCTBa cpenctea B DOC
CpeacTBa
3 KypcoBsie sk3ameHnsl (3a4eThl, qud@. 3a4eThl) M0 BCeH JUCHUIUIMHE WM €€ YacTH NPECciIeNyIoT 1elb OLEHUTh
K3aMEH, 3a4eT
L b ’ ’ pabory cTyzaeHTa 3a Kypc (CeMecTp), IOJydeHHbIE TEOPETUUECKHE 3HAaHWS, INPOYHOCTh WX, Pa3BUTHE O0pa3ibl FK3aMEHaMOHHBIX
JuddepeHnnrpo- N
up I()S) TBOPYECKOTO MBIIUICHUS, MPUOOPETEHHE HAaBBIKOB CAaMOCTOSTEIbHOW pPabOThl, yMEHHE CHHTE3MPOBATh OuJIeTOB.
BaHHBbIN 3a4CT
MOJy4EHHbIE 3HAHUS ¥ IPUMEHATH UX K PELICHUIO IPAaKTUYECKUX 3aay.
5 Konrponbhas padora | CpeacTBo MpoBepKH yMEHHMH NMPUMEHSTH IOJydeHHbIE 3HAHWS AJISI PEIICHWs 3aj1ad ONpEee]IeHHOro THIa MO O06pa3iubl KOHTPOJIBHBIX

(K/P)

TEME HUJIN pa3acity

3aJaHUuN
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Hrposoe
IIPOECKTUPOBAHUE
()

UrpoBoe npoektupoBanue (KOHCTPYHPOBaHHUE, Pa3pabOTKa METO UK )

MIPEAINOJIaraeT HaJIuuKe UCCIE0BATENbCKOM, MHKEHEPHON WIIM METOUYECKON

poOIeMBbl WITH 3a/1a4d, pa3JesieHie YIaCTHUKOB Ha HEOOINBIINE COPEBHYIOIIHUECS TPYIIBI M pa3padoTKy MU
BapUAHTOB pCIICHHUS IOCTABJICHHON mpoONeMbl (3aaud), MPOBEACHUC 3aKIIOYUTEIBLHOIO 3acelaHus
9KCIEPTHOTO COBETa, HAa KOTOPOM TPYIIBI MyOJMYHO 3alWINAIOT pa3paboTaHHBIC BapHAHTHI PEUICHHU.
VY4eOHbIC IIEM U CUCTEMa OICHKH JICATCIILHOCTH B OCHOBHOM OPHECHTHPOBAHBI HAa KA4YE€CTBO BBIMTOJHCHUS
KOHKPETHOT'O IPOCKTA U MPEIICTABICHUS PE3yIbTATOB MIPOCKTHPOBAHUS.

OO6pa3zer] 3a1aHus HAa HTPOBOE

HPOSKTUPOBAHUE

Pabouast TeTpanp
(PT)

JIIaKTHYCCKUI KOMIUIEKC, MPEeTHA3HAYCHHBIH I CAMOCTOSATEILHON PabOThl 00YYarOIIErocs 1 MO3BOJISIOIIUI
OIICHUBATh YPOBCHb YCBOCHHS UM YUeOHOTO MaTepHraa.

O06pa3zer paboueii TeTpan

TBopquIcoe 3a/laHue
(T3)

HacTHYHO pernaMeHTHUPOBAHHOE 3a/laHKe, UMEIOIEE HECTAHAAPTHOE PEIIEHHE U MO3BOJIAIONIEe JUATHOCTUPOBATh
YMEHHs, HHTEIPUPOBATh 3HAHUS Pa3IMYHBIX 00JIacTeil, apryMeHTUPOBaTh COOCTBEHHYIO TOYKY 3peHHs. MoxeT
BBITIOJIHATHCS B MHAMBULYaJIbHOM TOPSAKE WM FPYNHON 00y4Yaronuxcs.

O6paser rpynmoBoro
TBOPUYECKOTO 3aJaHUs

PacuerHo- rpadudeckas
pabora
(PT'P)

Cpe,HCTBO IMPOBEPKU yMeHI/Iﬁ MNPUMCEHATH IOJYYCHHBIC 3HAaHUSA II0 3apaHCee OHpeHeJ’IeHHOﬁ METOIUKE IJIA
peuieHus 3aga4 niin 3a,Z[aHPII>i o MOAYJIIO WJIN JUCHUIIJIMHE B IIEJIOM.

OO6pazerr 3apanuii as
BBIMOJTHCHHST PACYETHO-
rpaduueckoit paboThl

28




Oo6pa3zen PaGoueil TeTpaau

Pabouast TeTpaap «METONWYECKUE YKa3aHHUS M YCJIOBUS 3aJlad MO0 KypCy HauepTareabHOU
reomeTpun». B MeToauueckux yka3aHHsSX MPUBEICHBI BOIMPOCH M YCIOBHUS 3a/1a4 1O OCHOBHBIM
paszenaM HadyepTaTeNbHOW TIeOMeTpHH. Marepual H3JI0KEH [0 MPHHIMIYY OT IMPOCTOTO K
CIIO)KHOMY, 4YTO OOecIedMBaeT Jydillee OCBOCHHE IMpenMmera. JlaHHBbIE YKa3aHUS IO3BOJISIOT
MOBBICUTh AKTUBHOCTH CTYICHTOB, COKPAaTHTh 3aTpaThl BPEMEHH, CBSI3aHHBIC C BHIYCPUMBAHHEM
rpadguveckoii yactu ycimoBui 3amad. Coumepxutr 117 wumroctpanuii Ha 52 crtpanunax. Huke
MIPEJICTABJICHBI TUTYJIBHBIN JIUCT U OJJHA CTPAHUIIA C 3aJaHUSMHU.

PefepanEHOE ToCy JAPCTBERHOE OIOMKETHOE 00paloBaTenEHOe VIpEEIeHHE
EBEICIIETO NPodecCHOHATEHOTO 00pa3oBantT

«MOCKOBCKHHA TIOJHATEX
Kadenpa «HmaesepHad rpadHra H KOMOBIOTEPHOE MOJEIHPOBAHHEY
Omobpero

METOAHYECKOH KOMHCCHEH
00IIeTEXHMECKEX JHCIHINTHE

METOJTHYECKHE YKA3AHHA H ¥YCJIOBHA
3AAU IO KYPCY HAYEPTATEJILHOM
TEOMETPHH

Tlog penarmmed
opodeccopa 3. M. PazmynEHa

o
D

Cryneut
Tpynna

MOCKBA 2017

Puc.1. Tutynbublit muct Paboueit Terpanu.
TEeTpaau.

-30 -

KpHBLIE NOBEPXHOCTH

95. CHopmynnpyATe NPHIHEK NPHHALNENHKOCTH TOUKM NOBEPXHOCTH.

96. MocTPOMTL HEROCTAKIULME NPOBKLAM TO4EK, NEMALHY HA JBAAHHLIX NOBEPXHOCTAY, cofinaan
YCNOBMA BHARMOCTH

Puc.2. Jluct ¢ 3apanusamu PaGoueit
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BapuanT Omitera s 3k3amMeHa.

MUHUCTEPCTBO HAYKU 1 BBICIIIET'O OBPA3OBAHIS POCCHUMCKON OEIEPALINN
DOEIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OFPA30BATEJIBHOE YUYPEXXIEHME BBICIHIEI'O OBPA3SOBAHIS
«MOCKOBCKHUM MOJJUTEXHUYECKU YHUBEPCUTET>»
(MOCKOBCKHM IMOJIUTEX)

QaxynsTeT ba3zoBex kKomnereHu, kagenpa «mkeHepHas rpaduka ¥ KOMITBIOTEPHOE MOJIETNPOBAHUE
Jucunnnmaa HauepraTenbHas reoMeTpust 1 MH)KEHEepHas Tpaduka
O6pasosarenshas nporpamma 08.05.01 «CTpouTEIbCTBO YHUKAJBHBIX 3TAHUH U COOPYKEHUI»
Kypc 1, cemectp 1

3K3AMEHAIIMOHHBINA BIIET Ne 114

1. Pemmts uetbipe rpaduueckue 3amaun u3 3aganus Ne 114 mo HaueprarensHol reoMeTpHH.

2. Jlath TeOpeTHYECKOE OOOCHOBAHHE MOJMYUYCHHBIX PE3YJILTATOB PEIICHUS.

VTBepiKIeHO Ha 3aceiaHnuH Kadeapsl « » 201_ r., mpotoxonm Ne __.
3aB. kadeapoii /B.H.Tumodees/
2. MocTpouTts npockuun npamoit MN,
B”HCT ] ]4 TNPHHALICKALICH TIOCKOCTH, 3aMaHHOI
napauieabHbiMu psimbivn AB u CD.
1. [octponts npoekunn toukn C,
npHHALICAKALCH 1psavoit ABu yaaicHHO#
OT TOPHIOHTANBHOH 1IIIOCKOCTH |||)()Ckll||il C‘
Ha 20 mm.
b' '
a d'
on'
\b'
' X
a b
X
d
b a
°
a m
C
3. OnpenenuTs paccTosiue oT Toukn K 4. MocTponTb NPOCKUMIO NHHUK nepece-
10 TIOCKOCTH TpeyroibHika ABC YeHHS [MIWHAPHYECKHX NOBEPXHOCTEH Bpa-
{la'b’] || x }, u nocTpouTs NpPOEKLMH OT- meHus. OcH WWIHHAPOB NepecekanTcs 1
pe3ka, H3MEpPAIOLLEro 3T0 PacCcTosHIE napauie/ibHbl (PPOHTATLHOI TIOCKOCTH
NPOCKLUMIA.
c' %)
a' b’
I ‘
X
c
[ ;
[¢]
A k
b

Puc.3. 3amanue Nel 14 x Gunery.



Bapuanrt Ousiera a4 3a4era

MUHUCTEPCTBO HAYKHU U BBICUIET'O OBPA3OBAHM S POCCUNCKOM OEJJEPALIN
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHME BBICIIIEI'O OBPA3SOBAHISI
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

®akynbrer ba3oBeix kommnereHuui, kadenpa «MmwkenepHas rpaguka 1 KOMIBIOTEPHOE MOJCIHPOBAHUEY
Jucnunirna HaueprarensHast reoMeTpHs M MH)KEHEpHas rpaduka

O6pasosarenshas nporpamma 08.05.01 «CTponTEHCTBO YHUKAJIBHBIX 31aHHI H COOPYKEHUID)

Kypc 1, cemectp 2
BUJIET Ne 14,

1. Tloctpouth TpeTuit BHUJ IO ABYM 3aJIaHHBIM C BBITIOJTHECHHEM (POHTAIBHOTO U MPOPHIBHOTO Pa3pe30B
JeTanu B 3agaHuu No .

2. HaTB OTBCTLI HA ITIOCTABJICHHLIC B 3a/laHUH BOIIPOCHI.

VY TBeprKIeHO Ha 3acenaHny Kadeapsl «__ » 201__ r., mpoTtoxoin Ne

3aB. kadeapoii /B.H Tumodees/

an
" g yeprewe B
154 ux

U300 DEXEHUS , BUIONTHOHHEE B8 KOHTPOABHO!
Yo peabfy HASHAART UHAMHI DUYEeCKOon”
fapyxuop? SHyrperHel
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Puc.4 3ananue k 14 6unery
Bapuant KonTposbHoii padorsl «HavyepraTtejJbHass reoMeTpus»

I. TlocTpouTh OpoexIMM TOYxM Depece- | 2. OnpenesuTE VIOJN HaKJOHE 2.15
yeHnA npavoll MN ¢ IJIOCKOCTED Tpey— IJIOCKOCTH, 3&L2HHOL NpaMok
ronexyka ABC, coOiwpas yCnOBEA BE— AB z Toukoii C,- k nrockoct:i V.
IUMOCTY,
/ !
m
b I ° [

\;f

8. [OCTLOWTH NpOEKILIK 2.15
f ’ , DOpsméoyrorsHike ABCD ,
M rermvha A KOTOLOTO IEAHT HE

npsa0. EF , e crorcna EC rec-
NOJIOACHE HE Iyue Eil K [EEhE,

; 5C »s,

el
X
e
(7]
f m CTyneHT

T'pynne




Bapuant KonTposabHoii padorsl «IIpoekunonHoe yepueHue)

HOCTpOI/ITB TpeTI/Iﬁ BUJ IPpEAMCETA 110 ABYM 3alaHHBIM €TI0 BUIaM.

¥

)
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Bapuant PacueTHo-rpadguyeckoii padorsl Nel «HauepTaTeabHasi reoMeTpusi»

1. TToCTPOUTEL NPOEKUMH JIHHHH TNEPECEYCH Ms 2. [TocTpouTh NPOEKUMH NPAMON, 127
MJ10CKOCTH, 3a4aHHOM [1ePECCKAIOLIMMHCH Nps- napauicnpHoit mnockoet H,
MeIMH ABu BC, ¢ n10cKoCTBIO TPeyroibHHKA OTCTOSILLEH OT Hee Ha 25 MM M
DEF, cobmopasi yc10BUSI BUAUMOCTH. nepecekawei npameic AB u CD.
3. b'
d '
a' ,
C
d' £ X
’4/: c d
bl
C
a ,lr &
d e /| f

b

3. Iloctpouts npockuuu TpeyroasHuka ABC co cTopoHoit BC, pacnonoxeHuoi
Ha npaMoit MN u sepuiuHoit A, npuHaanexawei npamoii EF.Cropona BC = 60 um,
a ocHosanue D soicorst AD seant cropony BC B othomenuu |BD | :[DC| =1:2.
(MN) napaenbHa naockocrti V.

f.A
V n

f CryaeHt

I'pynna
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Bapuant Pacuerno-rpadguueckoii padorbl Ne2 «HavepraTenbHas reoMeTpusD)

ITocTponTs nepeceyeHue AByX MHOTOIPaHHHUKOB.
ITocTpouTts NpouIbHYIO MPOEKLHNIO 33JaHHBIX MHOTOT DPAHHUKOB.
[TocTpouTts pa3zBepTKy OOKOBOI MOBEPXHOCTH MUPAMUJIBI.

e - =P

! r‘ » i ) o5 o




Bapuant PacueTHo-rpadmnueckoii padorsl Ne3 «HavepraTejbHasi reoMeTpus»
ITocTpouTh NMPOEKIMH JIUHUHU B3aUMHOTO IIEPECCUEHUS IBYX KPUBBIX IIOBEPXHOCTEH.
[TocTpouTh HAaTYpadbHBIN BU (UTYpPHI CEUEHUS 33/1aHHBIX IOBEPXHOCTEH MIIOCKOCTHIO.

667
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Y

O D100

120
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Bapuant PacuerHo-rpadgmuueckoii padorsl «IIpoexnuonHoe yepyeHue»

CHATb 3cku3 ¢ yueOoHor monenu. (Puc.4.). BeraeptuTs MoIeh B MIECTH OCHOBHBIX BUAaxX. [Toctpouts 3D
MOJEJIb U3JENHS.

Puc.5. ®oto yuebHoO# Mo,

Puc.6. 3D mozens.
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Puc. 7. O6pazen: Ban, npyxuna, 3y04aToe KoJeco.
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MUWHUCTEPCTBO HAVKMU U BBICIIIET'O OBPA30BAHIS POCCUMCKON OEIEPAIINN
DEJIEPAJIBHOE 'OCYAAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXIEHUE BBICILEI'O OBPA3OBAHUM S
«MOCKOBCKHWM MOJJUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

O6pasen 3ananus «UID»
Kadenpa «mxeHepHas rpa@uku ¥ KOMIIBIOTEPHOE MOJICITHPOBAHHE)

Hrposoe npoekTupoBaHue

no aucuuiuimHe «HauepraTenpHas reOMETpUs B MH)KEHEpHas Tpadukay

1. Tema: Co3nanue mozeneii coopok u anumanuu B CAITP Autodesk Inventor.

2. Konuenuus urpbl: Opranuzamusi HEOOJIBIINX COPEBHYIOMIUXCS Tpynn y4ammxcs. [locTaHoBKa 3a7aun 1Mo CO3JaHUIO MOJIENEH JeTaneit u
cOOpKH, BBIOOPY ONTHMAIBLHOTO CIEHApUs aHMMAllMW, BHECEHUIO M3MEHEHHH B KOHCTpYKLHIO0. CO3daHHME «OKCIEPTHOTO COOOIIECTBA» W3
Ipe/icTaBuTeNed KOMaH/. 3alluTa IpOeKTOB.

3. Oxupaemnblii (e) pesyabrar (b1): [IpuoOpeTeHHe MPaKTUYECKUX HABBIKOB MOJICIMPOBAHUS JeTaneil U cOOpOK, CO3/aHWE aHMMAIIUH,

(hoTOopeaTuCTUIHOTO H300paAKEHUSI.

Kpurepun onenkmu:
- OILICHKA «OTJINYHO» BBICTABJISIETCS CTY/AECHTY, €CJIM OH aKTMBHO Y4acTBOBAJ B pab0oTe KOMaH/Ibl, IPOSIBIISAI MHUIIUATHUBY, y4aCTBOBAI B

pacrnpeaciiCHuu 3aga4d, BHCC HCCKOJIBKO CYHICCTBCHHBIX HpeI[J'IO)KCHI/Iﬁ 10 BEIMOJTHECHUIO MOCTABICHHOM 3aJa4u, 0e3 OIINOOK BEIITOIHHII CBOIO

4acTh paboTHI;
- OIICHKA «XOPOIIIO» BBICTABIISIETCS CTYJCHTY, €CJIM OH aKTHBHO y4acTBOBAJ B pabOTEe KOMaH/IbI, POSIBIISUT MHUIIMATHBY, 0€3

CYIICCTBCHHBIX OIIMOOK BEITTOJIHUI CBOIO YacTh pa6OTBI;
- OL€HKAa «YJOBJICTBOPUTECIIBHO» BBICTABIACTCA CTYACHTY, €CJIM OH BBIIIOJIHUII CBOIO YaCTh pa6OTBI 0e3 CYIICCTBCHHBIX 0HII/I6OK;

- OLICHKA «HEYJIOBJICTBOPUTEIBLHO» BBICTABIIACTCS CTYACHTY, €CJIM OH HE CIIPABUIICA C ITOCTaBICHHOM 3a1a4ei, JOIMyCTHII
CYLIECTBEHHbIE OLIMOKHU MPU MOJIETHUPOBAHUH, UTHOPUPOBAI KOMaHHYIO paboTy.
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O6pa3zen 3amanust «UIT»
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Oo6pasen 3ananus «T3»
MUHUCTEPCTBO HAYKH W BBICIIET'O OBPA30BAHISI POCCUICKOM ®EIEPALIU

OEJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE YUPEXX/IEHME BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHI TTOJIMTEXHUYECKWI1 YHUBEPCUTET»
(MOCKOBCKMI1 TOJIATEX)

HaHpaBHCHI/Ie IIOATOTOBKH:
08.05.01 «CTponTe bCcTBO YHUKAJIBbHBIX 31aHUI U COOPYKEHUII»

Kadenpa «MmxenepHOii rpad Ky 1 KOMITBIOTEPHOTO MOACITUPOBAHUS)

I'pynnoBoii TBOpYECKUN NPOCKT

no aucuuiuimHe «HauepraTenpHast reOMETpUs M MH)KEHEpHas Tpaduka

1. Tema: Co3nanue moeseii coopok u anumarnuu B CAITP Autodesk Inventor (OTTK-1).

2. Heap nmpoekra: O0beaMHEHNE HECKOJIBKHX CTYACHTOB B TBOpPYECKYIO rpynmny (He Oomee 4
yenoBek). Co3naHue 1O 33JaHHBIM YepTeXaMmM MoOJAeau CcOOpKM NapoBOTO JIBUrATEIs.
CamocrositenbHoe u3yuenue crangaproB ECKJ[ crynentamu. Co3naHue aHMMalMM, CXEMBbI
cOopKH, POTOPEATUCTHIHOTO U300PAKEHUSI.

3. Oxupnaemblii (e) pesyabtart (bI): [IproOpereHrne MpakTHUYECKUX HABBIKOB MOJEIHUPOBAHUS
neraneit u cOOpoK, Co3IaHne aHUMAIHH, (POTOPCATUCTHIHOTO H300PKEHUSI.

Kpurepun onenkmn:
- OLICHKA «OTJINYHO» BBICTABIISIETCS CTYACHTY, €CJIM OH aKTMBHO Y4acTBOBAJ B paboTe

KOMaH/Ibl, IPOSIBJISUI MHUIIMATUBY, y4aCTBOBAJ B PACIIPEAEICHUH 3a/1a4, BHEC HECKOJIBKO
CYIIECTBEHHBIX MTPEUIOKEHUH 110 BHIIIOIHEHUIO OCTaBIEHHOH 3a1a4K, 6€3 OIMOOK BBITOIHUII
CBOIO YacCTh pabOThI;

- OIICHKA «XOPOIII0» BBICTABIISAETCS CTYJCHTY, €CJIM OH aKTUBHO y4acTBOBaJ B paboTe
KOMaH/Ibl, IPOSIBJISUI MHUIIUATUBY, 0€3 CYIIECTBEHHBIX OIINOOK BBIOJIHUI CBOIO YaCTh paOOTHI;

- OLIEHKA «YZOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYAEHTY, €CIIM OH BBIIIOJIHUJ CBOIO
yacTh paboThl 6€3 CYIIECTBEHHBIX OLUIMOO0K;

- OLIEHKA «HEYAOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH HE CITPaBHIICA C
[TOCTABJIEHHOM 3a/1a4yeil, JOMyCTUII CYyIIECTBEHHbIE OLIMOKHU MPU MOJIETUPOBAHUH, UTHOPHUPOBAI
KOMaHJIHYIO paboTy.
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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
4 | 1 [001.004 Steam Chest Cover Aluminum-6061
18 )4 1% 5 | 1 [001.005 Cylinder_Head Aluminum-6061
L 6 1 |001.006 Cylinder Cover Brass, Soft Yellow
3 A-A ( 1:1 ) 7 | 2 |001.007 Cylinder Foot Sfe_el
8 | 1 ]001.008 Piston Stainless Steel
B 9 | 2 |001.009 Piston Ring Stainless Steel
2 ol e e [N B mm 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
/,/‘ "-\\ 13| 1 [o01.013 Slide Valve Rod Stainless Steel
> 3 16 | 1 [001.014 Steam Chest Slide Valve Bronze, Soft Tin
& 15 | 12 [DIN 128 - AL |Spring Washer Steel, Mild
— | ey Epp—————— p— Y 16 1 |DIN 128 - A5 |Spring Washer Steel, Mild
%‘- N '\ N 17 | 12 |ISO 4762 - Hexagon Socket Head Cap Screw (Stainless Steel,
el \ M x 12 440C
@E H 18 | 4 (ISO 10642 - |Hexagon Socket Countersunk Steel
/ M4 x 25 Head Screw
19 [ 1 |ISO 4032 - M5 |Hex Nut Stainless Steel,
= errzzS/ 440C
< b Bk
[ [
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PARTS LIST
A-A(1:2) ITEM[QTY]  PART NUMBER DESCRIPTION MATERIAL MASS
2_[001.000 Assembly Cylinder 0,587 kg
o Assembly Crosshead 0,802 kg
Container
Assembly Connecting Rod 042 kg
Assembly Rocker Shart 012 kg |
Assembly Main Bearing 285 kg
Crankshaft Stainless Steel 085 kg |
E Flywheel Stainless Steel 497 kg |-
Eccentric Brass, Soft Yellow |0,058 kg
Eccentric Trap Steel 068 kg
Crank Steel, Mild 0,165 kg
[ |2 [oooon Crosshead Pss Soft Yellow |0,038 kg
g 7 [000.01 Rocker Bearing Brass, Soft Yellow (0,030 kg |
7 (000013 Rocker Bearing Stud |Brass, Soft Yellow [0,008 kg
2 [000.0% Valve Fork [Brass, Soft Yellow [0,008 kg
& [000.0T5 Cylinder Piping Connector  |Brass, Soft Yellow [0,003 kg
M6x0,5
16 | & [000.0% Piping Connector MEx05  |Brass, Soff Yellow [0,006 kg
E [ Female -
7 | 1 [000.017 SteamPipe Exit Copper 0,066 kg
(181 SteamPipe Entry Copper 064 kg
[ ]2 Crank Screw Steel 005 kg |
@[3 PipeRack 041 kg |
o ® 3 [z ]2 levis pin 001 kg |
il ! [z ]2 olit Pin 000 kg |
= Hexagon Socket Set Screw 000 kg
[z ]2 Hexagon Socket Sef Screw 000 kg
e [Z5]10 Spring Washer 0,000 kg |
% 150 10642 - Mk x 10 |Hexagon Socket 0,001 kg
B @ L] Countersunk Head Screw
Fil IS0 4762 - M x 16 |Hexagon Socket Head Cap 0,003 kg
Screw
e 7 150 4034 - M5 Hex Nut 0,002 kg
@ [25 |7 |IS0 8734 — & x 26 - A_[Parallel Pin 0,003 kg
d [(Go 2 [om 1587 - ma Hexagon Domed Cap Nufs _|Steel, Mild 0,002 kg
g
4 A -
[ I
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Puc.9. 3D moznens cOopKu.



IlepeyeHb KOMILJIEKTOB 3a/IaHU.

1. KomniekT 3aganmii mo paszaeny «Haveprareabnas reomerpus» (OIK-1):

1.1. KoHTpOJbHBIE pabOThHI
Tewma: [lozunronnsie 3anaun, Bapuant 1...30
Tema: Metpuueckue 3anauu, Bapuant 1...30

1.2. PacyetHo-rpaduueckue paboTsl

Tema: [lepeceuenue miactuH, Bapuast 1...60

Tema: Metpuueckue 3anauu, Bapuant 1...60

Tema: [lepeceuenne KpuBOJIMHENHBIX IOBEpXHOCTEN, BapuanT 1...90

2. Kommuiekt 3apanuii no pazaeny «u:xxenepHas rpadpuka» (OIIK-1)
2.1. [TpoekoHHOE YepueHHe

2.1.1 KoHTposibHBIE PAOOTEI

Tewma: [1o 1ByM Buaam NOCTPOUTH TPETUM BUJ, BapuaHT 1...38

2.1.2 PacuerHo-rpaduyeckue paboOThI

Tema: Buasl — «IlocTpoenue scku3a Mojienu Ha 6-Tb BUJOBY, BapuaHT 1...36
Tema: Buapl — «Ilo 2-M BugaM nocTpouTh TpeTuii», Bapuanrt 1...36

Tema: Pazpessl — «llocTpoeHue rckn3a Moienu Ha pa3pes3bl», BapuanT 1...70
Tema: Paspesnl — «Iloctpoenue 3 nmpoekiuu 1o 2% 3a1aHHBIM C pa3pe3aMu.
MN3omerpus», Bapuant 1...55

Tewma: Pe3pOoBbie coeqrHeHus1, BapuaHT 1...90

Tema: Dcku3bl Baj, MpykHHa, 3yduaToe Koyieco, BapuasT 1...90.

2.2. MalmmHOCTpOUTEIbHOE YepUEeHUE

2.2.1. KoHTpoasHbIe pabOTEI

Tema: Ilo neTanupoBKe BHINOJIHUTL pabounii uepTex JeTaiu, BapuaT 1...25

2.2.2. PacuetHo-rpadnyeckre paboThI

Tema: OcHOBHBIE MALTMHOCTPOUTENBHBIE IE€TAIH — «ICKU3BL: BaJl, IIECTEPHS, IPYKUHA», BapuaHT 1...90
Tema: boaToBoe U MIIHIIEYHOE COSTUHEHHE — «ICKHU3BI: 00JITa M IIITUIEKH,;

«COopouHast eJMHMIIa OOJITOBOTO M IIMHUIEYHOTO COETUHEHU», BapuaHT 1...90

Tema: CoopouHas enuHuLa — « ICKU3BI AeTaneil cCOOpOUYHON eIUHULIBIY;

«YepTtex obuiero Buga coopounoit enunuiiel. Crnenudukamnus», Bapuant 1...200

Tema: JleranupoBka — «BeIMoHEHNE TUTAHUPOBKY U pabounx yepTexeit 6-Tu aeraneii», BapuanT 1...50

3. Komnuiext 3apanmii no pasneny «KomnbrorepHasi rpagukay.

3.1. TBopueckoe 3a/1aHHE.

Tema: MoaenupoBanue aeraneit u cOopok, BapuanT 1...10
3.2. KoHTpombHbIe paboThI

Tema: MopenupoBanue aeraneit u coopok, Bapuanrt 1...30.
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