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1. Ileau ocBOEHNSI AUCHUILIHHBI

HMucuumuinaa “HaueprarenbHas TeoMeTpusi U WHXXEHEpHas rpaduka” COCTOUT M3
TpeX CTPYKTYpPHO U METOJMYECKHM COIVIACOBAHHBIX paznesnoB: ‘“Haueprarenbhas
reomeTpus’, “UHxxenepras rpaduka”’, «KommeroTepHas rpadukay.

Hucuumumaa “HaueprarenbHass TeoMeTpusi M HWHXKEHEpHas Tpaduka” sBISIETCS
OJIHOH W3 OCHOBHBIX OOIICTEXHUYECKHX ITUCIUILIMH B IOATOTOBKE CIICIIMAIIMCTOB B
TEXHUYECKUX YUCOHBIX 3aBEIICHUSX.

K ocHOBHBIM measiM OCBOCHHS AUCIUIUIHMHBI «HaueprarenmbHas reoMeTpusi u
WHXEHEepHas Tpaduka» cieayeT OTHECTH:

-  U3JOXKEeHHe W 00OCHOBaHHME  CIOCOOOB  TIOCTPOCHHS  M300paKCHHMA
IPOCTPAHCTBEHHBIX MPEAMETOB HA IUIOCKOCTH UM CHOCOOOB  pemlieHus  3aaay
reOMETPUUYECKOT0 XapaKTepa Mo 3a1aHHbIM U300paKEHUSIM.

N300paxkenusi, NOCTpPOEHHbIE MO  MpaBWJIaM, H3y4aeMbIM B  pasjele
“HaueprarenbHas T€OMETpUs”, MO3BOJIAIOT MPEACTABUTh MBICIEHHO (POPMBI IPEAMETOB U
UX DJEMEHTOB, MX B3aUMHOE MOJIOKEHUE B IPOCTPAHCTBE, ONPEIEIUTH pPa3MeEpbl U
UCCJIEI0OBaTh TEOMETPUYECKHE CBOICTBA, MPUCYIIME H300paKEHHOMY IPEIMETY.
[locnenHee BBI3BIBAET YCWICHHYIO pa0OTy MPOCTPAHCTBEHHOTO BOOOpaKEHUS, pa3BUBAs
€ro.

IIpn u3yuyenun paznena “HaueprarenbHas reoMeTpus’ CTYAEHT TOJKEH OBJIAJETh
3HAHUAMH OCHOBHBIX IIOJIOKEHHUM, IIPU3HAKOB U CBOMCTB, BBITEKAIOIIMX W3 METOJA
IPSAMOYTOJIBHOIO IIPOCLMPOBAHUA M HEKOTOPBIX pA3[eiIOB IIKOJBHOW MaTEMaTUKU
(reoMeTpUM M HEKOTOPBIX OIpeneseHu u3 Teopun MHoOXxecTB). Ha sToM Oazupyrorcs
TEOPETUYECKHE OCHOBBI M TMpaBuiia IOCTPOEHUS H300paKeHUH MNPOCTPAHCTBEHHBIX
IIPEAMETOB Ha INIOCKOCTH.

— MOJATOTOBKA CTYACHTOB K JEATEIBHOCTH B COOTBETCTBHU C KBaJTU(UKAIIMOHHOU
XapaKTEpPUCTUKON OakajaBpa Mo HaIMpaBJICHUIO, B TOM YKCIIe CIIOCOOHOCTh MCIOJIb30BaTh
B NpodeccHoHaIbHON JeATEeIbHOCTH OCHOBBI MPOEKTUPOBAHMS TEXHOJOTMUYECKHX
POLIECCOB, Pa3pabOTKKU TEXHOJIOTMUYECKOU TOKYMEHTAIlMU, PACUETOB U KOHCTPYHUPOBAHUS
JeTajei, B TOM YUCJE C UCIOJIb30BAHUEM CTAHJAPTHBIX MPOIPAMMHBIX CPEJICTB.

K ocHOBHBIM 3aayamM OCBOEHHUS JUCLMILUIMHBI «HauyepTaTenbHas reoMeTpus U
WHXXEeHepHasl rpaduka» ciaeayeT OTHECTH:

- OCBOCHHE HAaBBIKOB M YMEHHUU MPaBUIILHO M300pakaTh M UCCIENA0BATH 3aJJaHHBIC
Ha YEepTeKEe MOBEPXHOCTU, & TAKKE COCTABJIATH AJITOPUTMbI (IPOCTPAHCTBEHHBIN IUIAH)
pELICHNs ITO3UIMOHHBIX M METPUYECKHUX 3aJa4 M IPUMEHSTh NPAKTUYECKUE NPUEMBI
rpaguIecKOro uX PErIcHUs.

- OCBOCHME HABBIKOB IPABUIIBHO COCTABIIATH YEPTEKU TEXHUYECKUX JAETANIEU M
HAaHOCUTH Pa3MEPBI C YYETOM OCHOBHBIX IOJIOKEHUW KOHCTPYUPOBAHUS U TEXHOJOIMHU UX
U3TOTOBJICHHMS], @ TAKXKE YUTATh YEPTEKU JIeTajel 1Mo 3aJaHHBIM UX U300paKeHUSIM.

- OCBOCHME HABBIKOB TEXHHUKM YEPUYECHHS, CHEMKH OCKHM30B [ETAlEW M HX
W3MEPEHU, BBITIOJHEHUS YepTekKen Jerajneil U COOPOYHBIX €IMHUI] B COOTBETCTBHH CO
crangapraMu ECKJl «Bpy4dHyrO» M Ha KOMIBIOTEPE, MOJIb30BAHUS CTaHAApTaMU U
CIIPaBOYHOM JIUTEPATYPOU.



[ToHOE OBNIaZIEHNE YEPTEKOM KaK CPEICTBOM BBIPAKECHUSI MBICIIH KOHCTPYKTOpA U
KaK TPOU3BOJCTBEHHBIM JOKYMEHTOM OCYIIECTBIIACTCS HA MPOTSHKEHWH BCETO TMpoIecca
00y4YeHHUsI YePUEHUIO.
3HaHMA, YMEHUS ¥ HaBBIKA, MNPUOOPETCHHBIE TPH W3YYCHHH JUCIHUILTAHBI
“HauepTaTenbHas TeOMETpUsl U MHXKEHEpHas rpaduka” HE0OXOIUMBI KaK MPU U3yYCHUHU
OOIICHMH)KEHEPHBIX U CIEIUANBHBIX TUCIUIUIMH, TaK W B TOCIEAYIONICH HH)KEHEPHON
NEATEITHLHOCTH.

2. Mecto aucuuninnbl B ctpykrype OOII cneunaanrera

JucnunmHa «HadepraTenpHasi reoMeTpus U WHXKEHEpHas rpaduka» OTHOCHUTCS K
gucity npodeCcCHOHAIBHBIX Y4eOHBIX JAUCHUIUIMH 0a30Boi wactu 6a3zoBoro mukia (b1)
OCHOBHOM 00pa30BaTeIbHON MPOTPaMMbl CIICIIUAIUTETA.

«HauepraTenbHas reoMeTpUs U UHKEHEepHas rpadrka» B3aMMOCBSI3aHA JIOTUYECKU U
COAEPKATEIBHO-METOAUYECKHU CO CACIYIONMMH AUCUUTUIMHAMY U TTpakTukamu OOIT:
B 6a3oe0ti wvacmu 6azosoeo yuxna (b1):

— Maremartuka;

— Teopernueckass MEXaHUKa;

— MeTponorusi, CTaHaapTH3AMS, CepTHDHUKAITAS.

B sapuamusnoii wvacmu 6azosozo yuxia (b1):

— [IpoekTHast AE€ATEIBLHOCTD;

- OcOOEHHOCTH MPOEKTUPOBAHUS MTPOCTPAHCTBEHHBIX KOHCTPYKIIHIA

3. [lepevyeHb MJIaHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs 0 TUCHUILINHE (MOAYJIIO),
COOTHECEHHbIE € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHUSI 00pa30BaTeJbHOI
NporpamMMmel.

B pesynbrare ocBoeHUs NUCHUIUIMHBI (MOAYJS) y oOywaromuxcs (GopMHUPYIOTCS
CJIEYIOIME KOMIETEHIMU M JOJKHBI OBITh JOCTUTHYTHI CIIEIYIOIIME PEe3yJbTaThl
oOy4eHHs Kak 3Tarn (popMUPOBaHUS COOTBETCTBYIOIIMX KOMIETEHIIUNA:

B pe3yabTarte ocBOeHUSs
Kon . IlepedyeHb MIaHMPYyeMBbIX Pe3yJbTATOB
00pa3oBaTeJIbHOM MPOrPaMMbI

KOMIIETeHIIUH . 00yuYeHus MO TUCHUILINHE
00y4Jarouuiics 10JKeH 00J1a1aTh




OIIK-1 CIOCOOHOCTBIO PeliaTh MPUKIAAHBIE | 3HATh: METOJIbI ITOCTPOCHUS 0OPATUMBIX
3a7a44 CTpOUTCIIBHOU OTpac/u, YepTekKel MPOCTPAHCTBEHHBIX 0OBEKTOB U
HCIIOJIb3YsI TEOPHUIO U METOJIbI

3aBHCHMOCTEH; N300paKeHUS Ha YePTEKe
dbyHIaMEHTAIbHBIX HayK.

IIPSIMBIX, IIJIOCKOCTEM, KPUBBIX JIMHUN U
MOBEPXHOCTEH; CIIOCOOBI MPeoOpazoBaHUS
4epTexKa,

YMeTh: NPUMEHSATH METOAbI M CIIOCOOBI
pEIIeHNs 3a4a4 Ha4epTaTeIbHON I€OMETPUH
B NOCIEAYIOUMX pa3feiiax WHXKEHEPHOU 1
KOMIIBIOTEPHON Tpa(UKK MPH BBINOIHEHUH
KOHCTPYKTOPCKON JOKYMEHTAIUH;
Baaners: wuMeOIIMMHUCA CpEACTBAMHM U

criocobamu BBITIOJIHEHUS paboueit
MPOEKTHOM u TEXHOJOTHYECKON
JOKYMEHTAI1H.

4. CTpyKTYypa M coaep:kaHue AUCHUILIHHBI «HaueprareJbHas reomerpus 1
HHKeHepHas rpapuka»

OO0mast Tpy10€MKOCTh JUCIUIUINHBI «HadeprarenpbHas TeoOMeTpus U WHKCHEpHas
rpaduka» cocTaBieT 6 3a4eTHBIX eUHUL, T.€. 216 akanemuueckux yaca (u3 Hux 90 yaca
— caMOCTOATeNIbHAs paboTa CTY/ICHTOB).

Pazpensr gucrumummasl «HaueprarenbHas reoMeTpusi W WHXKEHEpHash rpaduka»
U3y4YaloTCs Ha TIEPBOM Kypce.

Ha mepBoM Kypce B mepBOM ceMecTpe Jutst pasnenoB «HadepratensHas reoMeTpus»
n «mxenepras rpaduka» BbaenseTcs 2 3a4eTHBIC €IWHHUIIBI, T.€. /2 aKaJIeMHYECKUX
gacoB (u3 HuX 36 4acoB — caMocTosATelbHas paboTa cTyAeHTOB). Bo BTopoM cemecTpe
s pasnena «WmkeHepHas W KOMITbIOTEpHas rpaduka» BbIAeIseTCS 4 3adeTHBIC
eauHuLbl, T.e. 144 akameMHuecKux 4aca (M3 HUX 94 4acoB — caMOCTOsITeNIbHAas padoTa
CTYJICHTOB)

IepBbiii cemecTp: exiuu — 1 yac B Hepenro (18 yacor), mabopaTopHbie pabOThI —
2 yaca B Henenmo (36 yacoB), popma KOHTPOJIS — IK3aMEH.

Bropoii cemecTp: nekuuu — HET, JlabopatopHbie paboThl — 4 yaca B Hemenmo (72
4acoB), (hopma KOHTPOJIS — 3a4eT.

CtpykTypa u cojiepkaHue JUCUUILIUHBI «HaueprartenbHass reomeTpuss u
WHXEHEpHas rpaduka» 1o Cpokam 1 BUAaM padoThl oTpaxeHsl B [Ipunoxennn 1.

Coaep:xanue pa3e0B IHCHHUILINHBI
IlepBolii cemecTp

4.1. HauepraTejbHasi reoMeTpHs.



4.1.1. Ilpenmer wu3yuenus. Jlurepatypa. O TOpsaKe 3aHATHI: JIEKLUH,
MpPaKTUYECKUE 3aHATUS, KOHTPOJbHBbIE pabOThl, pacdyeTHO-Tpaduueckue padoThI,
OJINMITUAJBI.

Mertoapl  mpoenMpoBaHMs:  LEHTpalbHOE, MapasuienbHoe. [IpsMoyrosbHOE
MPOEMPOBAaHNE, KAK OCHOBAa  COCTAaBJICHHS  MAIIMHOCTPOUTEIIBHOTO  4YepTEeXkKa.
[IpoennpoBaHre TOUYKHU HA IBE U TPU B3AUMHO-TIEPIIEHAUKYJIISIPHBIE TUNIOCKOCTH IPOCKIIHM.
OCHOBHBIC BBIBOJIbI, BBITCKAIOIIUE M3 MPSMOYTOJIBLHOIO MPOCIUPOBAHUSI TOYKU Ha JBE
B3aUMHO-TICPIICHIUKYJISIPHBIC  TUIOCKOCTH  Tpoekiui. (O0pa3oBaHWE KOMILIEKCHOTO
yepTexka (MetoJ Monka). B3auMOCBSI3b OpPTOrOHAIBHBIX MPOCKUUM U MPSIMOYTOJBHBIX
KOOpAUHAT.

4.1.2. TlpoeuupoBanue MpSMON JHHUM W €€ OTpe3ka. [IpuHamIeKHOCTh TOYKHU
npamon. JleneHune oTpe3ka NpsiMOM B 3aJaHHOM OTHOIUEHUHU. l[lonoxxkeHue mnpsmoun
OTHOCUTEIBHO IUIOCKOCTEHM mpoekiuii. [IpsimMas oOIero u YacTHOTO TOJIOKEHHM.
Omnpenenenre HaTypadbHOM BEIMYMHBI OTpE3Ka MPSMOW OOIIEro MOJOXKEHHS METOIOM
IPSAMOYTOJIBHOTO TPEyTroJbHUKA. Clieibl MPSMOM.

4.1.3. BzauMHOe TIOJI0’KEHHE MPSMBIX: MPSIMbIE TIEPECEKAIOIINECs, TapayIeIbHBIE U
ckpemuBaromuecs. O  “KOHKypUPYHOIIMX~  TOYKAX CKPEIIMBAOIMMXCS MpsAMbIX. O
MPOEKIMAX TUIOCKUX yrioB. OO0 yrie MexXay ABYMs CKPEHIMBAIOUIUMUCS MPSIMBIMU.
Teopema 0 mpoenUpPOBAHUM MPAMOro yria (4acTHeiM ciydait). ITnockocts. CriocoObl
3aaHusl TIockocTH Ha uepTexke. Cneapl miockoctu. [IpsMas M Toyka B IJIOCKOCTH
(TpuU3HAKK MPUHAJICKHOCTH). [ TaBHBbIE TMHUU TUIOCKOCTU (TOPU30HTAIbL U (PPOHTAII).

4.1.4. TlomoxeHHEe TUIOCKOCTH OTHOCHUTEIIBHO IIOCKOCTeH mpoekiuid. Ilmockoctu
oOuiero ¥ yactHoro mnojoxkeHuil. CBOMCTBO npoeuupyromux miockoctei. [Iposenenue
IPOCLUPYIOUIEH IJIOCKOCTU uepe3 MNpsAMylo (3aK/IoUeHUE TMpSMOMl B IUIOCKOCTb).
[Iepecedenne npsiMOU C MPOCIUPYIOIIEN TIIOCKOCTHIO. [Iepeceuenre AByX IIOCKOCTEN, U3
KOTOPBIX OJiHa - mpoenupytomas. [lepeceuenne MByX IUIOCKOCTEH OOIIETrO IMOJOKEHUs
(aJIrOpUTM pEILICHHUS ).

4.1.5. TlepeceueHue MNpsSAMOM C TUIOCKOCTBIO OOIIEro IMOJOXKEHUs (aaropuT™M
pemienusi). [locTpoenue nMuHUM nepeceyeHus: JIByX IJIOCKOCTEM MO TOYKaM IepeceyeHUs
MPAMBIX, JIEXKAIUX B OJHOU IUIOCKOCTH C APYIrOM IUIOCKOCTHIO. [lapaiuiensHoCTh IpsAMon
U IUIOCKOCTH M JIBYX IUTOCKOCTEH (NpU3HAKM MapajuiesibHOCTH). [leprneHauKynsipHOCTh
IPSIMOM M IIOCKOCTH U JIBYX IUIOCKOCTEH (MPU3HAKH MEPIICHIUKYITPHOCTH).

4.1.6. Cnocobbl mnpeoOpazoBaHusi ueprexka. CrnocoObl MNEpeMEHbl MIOCKOCTEH
npoekiuii U BpameHus. Mx oOmHocth u orinuwyue. Croco0 mepeMeHbl TI0CKOCTeH
MIPOEKIMI, €r0 MPUMEHECHUE JJIS1 OITPECIICHUSI HATYPAJIbHOM BEJIMYMHBI OTPE3KA MPSIMOU U
IJIOCKOM (PUTYphl M YIJIOB HAKJIOHAa WX K IUIOCKOCTSAM mpoekiuid. Crmocob BpaieHus
BOKPYI' OCEH MEPHEHIUKYJSAPHBIX W MapajuleIbHBIX K IJIOCKOCTAM MPOEKIUA U €ro
IIPUMEHEHHUE I OIPEACIICHUS HATypajJbHOW BEJIMYMHBI OTpE3Ka MPSIMOM M IUIOCKOU
(GUTYypHI 1 YIIIOB WX HAKJIOHA K TIOCKOCTSIM MTPOEKITUH.

4.1.7. Muororpannuku. Mx u3zo0OpaxkeHne Ha uepTexke. Touka Ha MOBEPXHOCTHU
MHOTOrpaHHuKa. [lepeceyenrne MHOTOrpaHHUKA MIOCKOCThI0. OnpeneneHne HaTypaibHOU
BeJMUMHbl (GuUrypsl cedeHus. llocTpoeHue pasBepTku MHoOrorpanHuika. llepeceduenue
NpsSIMOM JIMHUU ¢ MHOTOTPaHHUKOM. B3anmMHoe nepecedeHne MHOTOTPaHHUKOB.



4.1.8. Kpussie nuHuM 1 noBepxHoctu. O6mue ceaenus. Kpupbie TMHUU TIIOCKUE U
npoctpaHcTBeHHble. KacaTenbHas k kpuBoil muHuu. Kpussie moBepxnoctu. OOpazoBanue
KPHUBBIX TTOBEPXHOCTEN M UX M300paxkeHue Ha yeprexke. Kiaccudukanus moBepxHOCTEi:
JUHENYaThle W HeNWHEHYaThle IMOBEPXHOCTH, pa3BepThIBAEMbIE U HEPa3BEPTHIBAEMbIC
noBepXxHOCTH. [{unnHapruyeckne 1 KOHUYECKUE MOBEPXHOCTU 001ero Buaa. HakinonHsie
KpPYTOBbI€ IMJIMHAP U KOHYC. TOUYKa Ha KPUBOM MOBEPXHOCTH (MPU3HAK MPUHATICKHOCTU
TOYKHU TTOBEPXHOCTH).

4.1.9. TloBepxnoctu Bpamienus. OOpa3oBaHHEe UM H300paKEHUE Ha UYEPTEXKE.
Tepmunonorus. Touka Ha mnoBepxHOCTHM BpaieHus. [{umuuap Bpamenusa. CeyeHue
UWIMHAPA IUIOCKOCThIO. Bunbl ceuenuid. IloctpoeHue mnpoekuuidi W HATypalbHOU
Benu4nHBl (uUrypsl ceuenus. Konyc Bpamienus. Ero oOpasoBanue u nu3o0pakeHHE Ha
yeprexke. Bulpl ceueHnil KOHyca IIOCKOCThIO. [locTpoeHne nmpoekuuid U HaTypaJbHOIO
BUJIa (PUTYPHI CEUCHHUSI.

4.1.10. Cdepa. Ee oOpazoBanme u wn3o0pakeHHEe Ha uepTeke. Touka Ha
noBepxHOoCTH cdeprl. Cedenue cdepnsl MmIockocthio. Top. Ero o0OpasoBanue u
n3o0paxkeHne Ha ueptexke. Buabl Topa. Touka Ha moBepxHocTH Topa. CedeHuwe Topa
MJI0CKOCThI0. KpyroBelie ceueHus Topa.

4.1.11. BzauMHOe TmepeceyeHUue KpUBBIX MOBepXHOcTed. OO anroputMm
pemienus. [IpumMeHeHHMe IIIOCKOCTEH B  KayecTBE BCIHOMOTaTEIbHBIX  CEKYIUX
ITIOBEPXHOCTEHN IPU MOCTPOEHUU JIMHUHU NEPECEUCHUS JBYX MOBEPXHOCTEN. XapaKTepHbIE
TOYKH JMHHUM niepecedeHus. [locTpoeHne HaTypallbHOM BETMYMHBI (PUTYpPBHI CEYEHHS JBYX
NIEPECEKAIOIINXCS KPUBBIX ITOBEPXHOCTEMN MPOEHUPYIOLIEN ITJIOCKOCTBIO.

4.1.12. B3zauMHO€ INepeceuyeHue COOCHBIX MOBEpPXHOCTEW BpalieHus. [IpuMenenue
cep B KayecTBE BCIOMOIATEIbHBIX CEKYIIMX MOBEPXHOCTEH MpU MOCTPOECHUU JIMHUU
nepeceyeHusl JABYX KpUBBIX MoBepxHocTe. HeoOxoaumble ycnoBus i NPUMEHEHUS
cdep. [Ipumenenue chep ¢ TOCTOSTHHBIM LEHTPOM.

4.1.13. B3auMHOe TiepeceueHue COOCHBIX MOBEPXHOCTEW BparieHus. [IpuMmeHeHue
chep C MEPEMEHHbIM IEHTPOM IMpPU MOCTPOCHUM JIMHUU TEPECEUCHMs] JIBYX KPHUBBIX
noBepxHocTed. YacTHbie cilydau B3aMMHOIO TIE€PECEUEHHUsS KPUBBIX IMOBEPXHOCTEH: a)
AJIMHIPUYECKUE TTOBEPXHOCTHU C OOIIMMHU 00pa3yolMK; 0) KOHUYECKHE MMOBEPXHOCTH C
oO1el BEepUIMHOM; B) MOBEPXHOCTU BTOPOTO MOPSI/IKA, B KOTOPHIE MOKET ObITh BIHCAHA
(v onMcaHa) TPeThs MOBEPXHOCTh BTOPOro nopsiaka (Teopema Monxa).

4.1.14. TlepeceueHue mnOpsAMOW JHMHUM C KPUBOM MOBEPXHOCTHIO. AJTOPUTM
pewieHus. Ilpumepsl NOCTPOEHUS TOYEK NEPECEUCHUS MPSIMOM JIMHUM C KPUBOU
MTOBEPXHOCTBIO IIPH HCIIOJIB30BAHUN BCIIOMOTaTEIbHBIX CEKYIIHMX MIOCKOCTEN YaCTHOTO U
OOLIETo MOJIOXKEHHI.

4.1.15. BuntoBhie JHMHMM U TmOBepxHOCTU. OOpazoBaHHWe IUIHMHAPUYECKON
BUHTOBOM JIMHUU M €€ u3o0pakeHHe Ha uepTeke. OOpasoBaHue U HM300pakeHHWE HaA
YepTeke MPSAMON M KOCOM BHUHTOBBIX IOBEPXHOCTEH. TOUKa HA BUHTOBOM MOBEPXHOCTH.
CeueHre BUHTOBOM MOBEPXHOCTU TIOCKOCTHIO MEPIEHAUKYISIPHON K OCH TOBEPXHOCTH U
IJIOCKOCTBIO, MPOXOSIIEH Yepe3 OCh BUHTOBOW MOBEPXHOCTH. BUHTBI OJIHO3aX0JIHBIE U
MHoOTro3axoanble. [1lar u xoa BUHTA.

4.1.16. AxcoHoMeTpUuYeCKHWE MPOEKIMH W WX Ha3zHaueHue. M3zomerpuueckas u
JUMeTpHUYecKas MPSIMOYTOJIbHbBIE IPOEKIUH. Koadpuuments HCKKEHHUS
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NEUCTBUTENbHBIE W  IIpuBencHHblE. [locTpoeHMe aKCOHOMETPHUYECKMX MPOEKUUU
OKpPY>KHOCTEH, pacnojIOKEHHBIX B IJIOCKOCTAX MapajuleiabHBIX IUIOCKOCTSIM NpoeKuuil V,
HuW.

4.1.17. Tloctpoenue  wu30MeTpUUYecKoro oBama. llpumepsl  MOCTpOCHUS
aKCOHOMETPHUUYECKUX MPOEKIUHN TUIOCKUX U IPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYP.

4.2. Un:kenepHas rpadpuka

4.2.1. Tlpeamer M KpaTKui oOd4epk pa3BuTus uepueHus. CraHgapTu3anus Kak
dakTop, CHocoOCTByIONMW pa3BUTHIO Hayku u TexHuku. Egumnas Cucrtema
Konctpykropcekoit Jlokymentauun (ECKJl). Ee Ha3HaueHue, CTpyKTypa U COJIepKaHUE.
TpeboBanus, npeabsBiasiembie Crangapramu ECKJ] k cocraBmeHuro u odopMIeHHUIO
YEPTEKE.

4.2.2. O6mme mpaBuja BBIMOJHEHUS depTexeidl. DopmaTbl JIMCTOB YEPTEKEH,
OcCHOBHBIE U JONOJIHUTENbHBIE (DOopMaThl, X oOpa3zoBaHHe U 0Oo03HaueHue. OCHOBHas
Haamuch W ee pacnojoxenue Ha dopmare aucta (I'OCT 2.301-68). Macmradsl
M300pakeHU U UX 0003HAUECHHE HAa YEepTeX e B OCHOBHOW HAJIIKMCU M HA IOJIE YepTexa
(T'OCT 2.302-68).

4.2.3. Jluann veprteka. TuIbl JNWHMIA, WX HadepTaHWE W OCHOBHBIC Ha3HAUCHUSI.
TonmmHa BCEX TUMOB JIMHUK IO OTHOLICHUIO K CIUJIOIIHOM TOJICTOM OCHOBHOM JIMHUU
(T'OCT 2.303-68).

4.2.4. Wpudter yeptexxknubie. Tumbl u pazmepsl mpudta. [lupruna 6yksB u TonmmHa
nmunui mpudra (FOCT. 2.304-81).

4.2.5. OcHOBHas HaAMuCh (YIJIOBOM IIITaMIl), COJAEpXKAaHUE U TOPSAJIOK €€
3anosHeHus Ha deptexax (IOCT 2.104-2006).

4.2.6. U3obpaxenus — Bunbl, paspesnl, ceuenus (I'OCT 2.305-2008). OcHoBHbIE
MOJIOKEHHUSIT W ompeneneHus. MeToa NpsMOYTrOidbHOTO IPOEUUMPOBAaHUS — OCHOBA
cocrasieHus dyeprexen. Bunel. Conepxanue u onpeaeneHne Buaa. [ naBHbIN, OCHOBHBIE,
JOTIOJTHUTENbHBIE M MECTHBIE BHJIbI, UX ONPEIECICHUE U PACIOJIOKEHUE HA YEpTEXKeE.
O06o03HaueHne JOMOIHUTEIBHBIX U MECTHBIX BUIOB Ha yeptexe. Paszpessl. Onpenenenue u
conepkanue paspesa. Kimaccudukaims pa3pe3oB B 3aBUCUMOCTU OT TOJIOKEHUS CEKYIIEH
IUIOCKOCTH OTHOCHUTEJIBHO TOPU30HTAJIBHON IUIOCKOCTH MPOEKUUN (FOpU30HTaIbHBIE,
BEPTUKAJIbHBIE, HAKJIOHHBIE), OTHOCUTEIBHO JJIMHBI U BBICOTHI MpeameTa (MpoAOJIbHEIE,
NOMNEPEYHBbIE), OT YKCIA CEKYIIUX IJIOCKOCTEH (MPOCThIE M CIOXKHBIE). Pacnonoxenue u
o003HaueHue pa3pe30B Ha uepTexke. MecTHbie pa3pe3bl. CoeMHEHHE YacTH BUJIa U YacTU
COOTBETCTBYIOILIETO pa3pe3a W UX pa3/ielieHue Ha 4yepTexke. Y CIOoBUA, 00ecleunBaroime
BO3MOXHOCTh COEJIMHEHUS MOJIOBUHBI BUIa U MOJOBUHBI pa3pesa. Ceuenusi. Onpeaenenue
u conxepxaHue ceueHusi. CeyeHus: - BbIHECEHHBIE M HAJIO)KEHHbBIC, UX PACIOJIOKEHUE U
0003HaueHUE Ha YepTexke. Y CIOBHOCTU U YNPOUICHUS, MPUMEHSIEMbIE MPU U300paKEHUN
BUJIOB, Pa3pe30B U CEUCHUIA:

1. N306pakenue MOJOBUHBI BUJA, pa3pe3a WM CEUEHUs, €CIM OHU MPECTaBISIOT
CUMMETPUYHYIO (Urypy.

2. N3o6paxenue B pa3pe3e TOHKOCTCHHBIX 3JIEMEHTOB THIIA pebep KECTKOCTH, CITUIT
MaxOBUKOB, CIUIOIIHBIX BaJIOB, KOTJa CEKYyIllas IMIOCKOCTh HaIlpaBlieHa BIOJIb JIMHHOW
CTOPOHBI TAKOT'O JIEMEHTA.



3. H3o0paxkeHne B pa3pe3e OTBEPCTUH, PACMOJIOKEHHBIX Ha KpPYIJbIX (IIaHIax,
KOTI'/Ia UX OCH HE COBIAJAIOT C CEKYIIEH MIOCKOCTHIO.

4.2.7. Ob6o3HaueHuss rpaduuecKkde MaTepUalioB W IMpaBWJIa WX HAHECCHHUS Ha
yeptexkax (I'OCT 2.306-68). Hanecenue mITpUXOBKH B pa3pe3ax U CCUCHUSX.

4.2.8. Hanecenune pasmepoB (I'OCT 2.307-68). CpeneHuss 00 OCHOBHBIX
TpeOOBaHUSAX U TMpaBUJIAX HAHECEHUS PAa3MEPOB paccMaTPHUBAIOTCA BBIOOPOYHO B
3aBUCUMOCTH OT ATAIOB BBIMIOJHEHUS Tpauaeckux pador.

4.2.9. Axconomerpuueckue mnpoekuuu (I'OCT 2.317-69). IlpsmoyrosbHbIe
U30MeTpudecKas u nuMmerpudeckas npoekiuu. Kosddumments nckaxerus. O mpoeKIusax
OKPYXKHOCTEH, PACIOJIOKEHHBIX B IJIOCKOCTSIX MapajUICIbHBIX IUIOCKOCTSM TMPOEKIIHIA.
HampaBnenue OoyblIoON W Malloll OCEH AJUIMIIcCa W WX BEIUYHHBI B 3aBUCUMOCTH OT
MNPUHATBIX KOIP(UIIMEHTOB HWCKaxeHus. HampaBieHuss MTPUXOBKA B paspe3ax H
CEUYCHHSIX aKCOHOMETPUUECKUX U300paKEHUH.

4.2.10. OcHOBHBIC TIOJOXKEHUS TI0 CHEMKE JCKH30B. OIpeaeneHne dSCKu3a.
TpeOGoBaHus K BBINOJHEHUIO JCKM3a. PexkoMeHIamuu 1o MOCIeA0BaTEIbHOCTH
BBITIOJTHEHUSI DCKU3A.

Bropoii cemecTp

4.3. UuxkenepHasi rpadguka

4.3.1. IlpaBuna BBHIMOJIHEHHUS YEPTEKEW MAIIMHOCTPOUTEIBHBIX JAETallell U HUX
coenuHeHnii. Pe3pObl. OOpa3zoBaHKe, Ha3HAUEHUE, OCHOBHBIE MapaMeTpbl U 3JIEMEHTHI
pe3bOBl: JyIMHA TOJHOrO Tmpoduiiss pe3sObl, cOern, Heaope3bl, (acKku, MTPOTOUKH.
N3o0pakenne pe3nd u ux coemmHenmit Ha deptexe (OCT 2.311-68). Pe3n0Os
CTaHIApPTHBIE W HECTaHJApTHBIC: METpUYecKas, JroiiMoBas, TpyOHas, KOHHUYECKas,
TpaneneuanbHas, yrnopHas, Kpyrias, IpsMOYyTrojbHas U CrieluaabHasl.

4.3.2. Kpenexubie uzenus: OONAThbI, BUHTHI, HIMWIbKU, FAWKH, 11aii0bI, IITUITMHTHI,
T Thl. TUIBI, UCTIOJIHEHUE U Ha3HAYEHUE KPEMNeXHbIX JaeTaneil. CTpyKTypa yCIOBHOTO
o0o3nauenusa kpenexHou aeranu (OCT 1759-70). Ux uzoOpakeHue Ha 4Yeprexe U
0003HaueHNEe B OCHOBHOM HAJIIKCU U crielu(DUKAIUH.

4.3.3. Pe3n00oBbIe coenuHeHns: 0O0JITOBOE U HIMAIECYHOE.

4.3.4. lllnoHouHble W MITUIEBBIE COCAUWHEHUA W MX Ha3HadeHue. llImoHouHbie
COCIMHEHUS: MPU3MaTHYECKHE, CETMEHTHBbIE U KIMHOBBIE. M300pa)keHne IIMOHOYHBIX
COCIMHECHHUI HA 4epTeke. Y CIOBHOE 0003HAUCHHE MMOHOYHBIX coenuHeHui. [llnmniessie
COCIUHEHUS: C TMPSAMOOOYHBIM, HBOJIbBEHTHBIM U TPEYrojbHbIM mpoduieM. CrnocoOb!
neHTpupoBanus. M300pakeHHe NUIMIEBBIX COCAMHEHUNW Ha uepTexke. Y CIOBHOE
0003HaYEeHNE NUTUIEBbIX COCTUHEHUII.

4.3.5. 3ybOuarele mnepenauyu: Kiaccuukanusi, Hu3rotorieHue. llunmuHapuyeckue
3yO4JaThie TIepenaun: n300pakeHre 3y0uaThIX KOJIeC 1 3y0UaThIX Tiepeiayd Ha YepTexKe.

4.3.6. [Tpyxxunbl, k1accuukaims U uX U300pakeHrue Ha yepTexe. Y CIOBHOCTHU MPH
nzoopaxenuu npyxu ('OCT 2.401+-T"OCT 2.409-74).

4.3.7. Craguum pa3pabOTKM KOHCTPYKTOPCKHUX JOKYMEHTOB: TEXHHUYECKOE
NpeIJIoKEHNE, SCKU3HBIA TMPOEKT, TEXHUUYECKUH MPOeKT, pabodas KOHCTPYKTOPCKas
JOKYMEHTAIHSI.



4.4. UnxkeHepHasi KOMIIbIOTepHAasi rpadguka

4.4.1. 3nakomctBO ¢ Autodesk Inventor. OCHOBBI MOJICTUPOBAHUS JETAICH.

O0630p BO3MOXkHOCTeH cuctembl. HuTepdeiic. Co3maHue MmapaMeTpUIEcCKOTO ICKHU3A.
JloGaBrieHre W pPENaKTUPOBAHME TEOMETPUUECKHX 3aBUCUMOCTEi. PemaktupoBanme
pasmepoB. Co3nanne maccuBOB Ha dckm3e. CosnmaHue SCKu3HbIX OnokoB. [lonmmanue
omnoBenieHnd 3cku3oB. Co3ganue 3D-reomerpuu: mnapameTpuyeckas TBEpAOTEIbHAs
MoJienb. BeimaBnuBaHue. YcTaHOBKa Marepuasia M I1iBeTa. [IoBTOpHOE HCIOJIb30BaHUE
reoMeTpuu 3cku3a. CBs3b C JaHHBIMH JAPYTUX 3CKW30B. Co3aHUE AJIEMEHTa BpallleHU.
Co3pnanue s1eMeHTOB cIBUT. VMcnosb3oBaHnue NPUMUTUBOB. J[0OaBiieHHE COMPSHKEHUS.
Jlo6aBnenue ckpyrineHuit. JloOaenenue dacok. Pasmemnienue otBepctuil. Co3zganue
KpyroBoro Maccuna. PazMelienue oTBEpCTHid 10 ICKU3aM.

4.4.2. Coznanme 2D-ueptexerd n3 3D-mannbix. Co3maHue BHWJAOB JeTaidul. |HITBI
BUJIOB Ha ueprexe. Co3manne HOBOro yeprexa. Pazmenienue 6a30BOro u mMpoeKIIMOHHOTO
BUJI0B. Pasmenienue ceyenusa. Co3nanue JOMOJIHUTENBHOTO BuAa. Co3qaHrue BBIHOCHOTO
Buna. PemaktupoBanne BuI0OB. BbipaBHUBaHWe Buaa. H3MeHEHHE BbIpAaBHUBAHUS.
OtoOpaxenue Buaa. JloOaBneHne 0003HaUYEHUN B YepTEKHBbIE BHIBI. Mapkep IeHTpa U
OCEeBbIEe JIMHUHU. PenakTupoBaHWe HAWMEHOBAHWW W IIOJIOKEHHH O0O3HAYCHHWH BHIOB.
Pasmepsl. OcHoBHOM mHCTpyMeHT Pa3smepsni. bazoBeiit u bazoseiit Habop. Llens 1 HabGop
pa3mepHbix 1eneil. Opaunatebld u HaGop opaunHar. PepaktupoBaHue pa3MeposB.
NucTpyMeHThl 0003HaueHUsi OTBEpCTHl M pe3b0. IlomyueHue pasMepoB C MOJECIH.
AcconuaTuBHOCTb. 3aMEHa CChIJIKA Ha MOJIEIIb.

4.4.3. Co3znanue cObopku. [lonsitue ¢ukcupoBaHHOrO KoMmoHeHTa. JloOaBieHue
COOpPOYHBIX 3aBUCUMOCTEHN. 3aBHCHUMOCTh coBMemieHne. CterneHn ¢cBoOOIbl. 3aBUCUMOCTD
BcraBka. 3aBucumocth  Yron.  3aBucumocTh.  KacarenbHOCTh.  YIpaBisitolue
3aBucuMocT. PabGora ¢ bubnuorexoit snementoB. Hcmonw3oBanue Mactepa
POEKTUPOBAHUSI OOJITOBBIX COCAUHEHUH. OKOHOMHS BpPEMEHH C HWHCTPYMEHTOM
«CoOopkay.

4.4.4. Tlonp3oBarelbCcKue CcTWiIM M 11a0noHbl. Padora co cruiamu. Co3maHue
cragaapra. Co3JjaHUE TUIOBBIX XapaKTEPUCTUK OOBEKTOB. OmpesesieHre CTUIS TEeKCTa
Uil pa3MepoB U oOo3HaueHuil. OrpezelieHHe HOBOTO CTWIS pa3Mepa. Y CTaHOBKa
napamMeTpoB cjos. HacTpoiiku THNOBBIX XapaKTepucTuk o00bekToB. CoxpaHeHue
cragaapra. M3menenne ctwisg usera. OmnpezaesneHne HOBOro marepuana. OmnpexaeneHue
ocHoBHOM Hagnmucu. Coxpanenune HoBoro mabnona. CozmaHue 1mabnoHa OBICTPOTO
3aIycka.

5. O0pa3oBare/ibHbIE TEXHOJOTHH

Meronuka nmnpenojgaBaHusi —OUCHUIUIMHBI  «HauepraTenbHas TeoMeTpus U
WHXEHepHas rpaduka» M pealn3anusi KOMIETEHTHOCTHOIO TMOJXO0/la B M3JIOXKEHUU H
BOCIIPUSITUM MaTepuaja MpeaycMaTpUBAECT HCIOJIb30BAHUE CIEAYIONIMX AKTUBHBIX H
WHTEPAKTUBHBIX ()OPM MPOBEICHUS TPYIIIOBBIX, HHIUBUAYAJIbHBIX, AYJIUTOPHBIX 3aHATUN
B COYETAaHWHM C BHEAYIUTOPHOM paboToll ¢ 1eabl0 (OPMUPOBAHUS W Pa3BUTHUSA
po¢heCCUOHAIBHBIX HABBIKOB, O0YYaIOIIUXCS:

10



— MOJArOTOBKA K CEMUHApaMm M MPAKTHYECKUM 3aHATHAM JIOMa U B KOMIIBIOTEPHBIX
ayIUTOpUSX BY3a,

— 3alIMTa U MHIUBUIYAIbHOE OOCY)K/ICHHE BBITIOJHIEMBIX 3TANOB MPAKTHUYECKHUX
pabor;

— UTPOBOE NMPOEKTUPOBAHUE;

— pa3bITpbIBaHUE poJiel (POJIeBbIC UTPHI);

— UHAUBUAYaJbHbIN TPEHAXK;

— I'PYIIIIOBOW TPEHHUHT;

— IPOBEACHUE MAaCTEP-KJIACCOB 3KCIEPTOB M CHEUUAIUCTOB IO WHKEHEPHOU
rpauke U KOMIIBIOTEPHOMY MOJIEIUPOBAHUIO.

VYienpHBIA BEC 3aHATHUMA, MPOBOAMMBIX B HHTEPAKTUBHBIX (opmax, oOmpeaesieH
[JIaBHOM  1EeNbl0  00pa3oBaTeNbHOM  MpOrpamMmbl, OCOOCHHOCTbIO  KOHTHMHI€HTA
oOydarlomuxcsi M CcoJepkaHueM JucuuIUIMHBl «HadepratenbHas reomeTpus U
WH)KeHEepHas rpaduka» M B IEJIOM MO JuciUIuiiHe cocTtaBisier 50% ayauTopHBIX
3aHATUN. 3aHATHS JEKIIMOHHOTO THIa cocTaBIsIOT 20% OT 00beMa ayTUTOPHBIX 3aHATUH.

6. OueHoYHbIE CPeACTBA JJIsl TEKYIIEro KOHTPOJIsl YCIIeBA€eMOCTH, IPOMEKYTOUHOM
aTTecTaluy 10 UTOTaM OCBOEHHSI JUCHMILUIUHBI U Y4eOHO-METOIUYECKOe
odecreyeHre CAMOCTOSATEIbHOM PA0OThI CTYAEHTOB.

B npomecce 00yueHus HCMONB3YIOTCS — CIEIYIONIUME  OIEHOYHBIE  (HOPMBI
CaMOCTOSITeJIbHOM pabOThl CTYJCHTOB, OIICHOYHBIE CPEJACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALIMIA:

B nepBom cemecrtpe

- pabouas TeTpaip;

- MOATOTOBKA K CEMHUHAPaM, BBITIOJHEHUE MPAKTUICCKUX 3aIaHUH 1 UX 3aIUTa;
- pelIeHrne KOMIUIEKTOB 3a]1ay;

- KOHTPOJIbHAs paboTa;

- DK3aMEH.

Bo BTOpOM cemecTpe

- HOATOTOBKA K CEMUHApaM, BBIITOJTHEHUE TPAKTUYECKUX 3aJaHUM U UX 3aIlNTa,;
- pelIeHrne KOMIUIEKTOB 3a/1a4;

- KOHTpOJIbHas paboTa;

- 3a4eT.

OOpas3Lbl TECTOBBIX 3aJaHuil, paboyeil TeTpaan, KOHTPOJIBHBIX BOIIPOCOB U 3aJaHUI
JUIS TIPOBEIEHUS TEKYLIEro KOHTPOJISA, 3K3aMEHALMOHHBIX OWJIETOB, TNPUBEICHBI B
MPUIOKEHUH 2.

6.1. ®oH/ OLIEHOYHBIX CPEACTB IJIsl MPOBeeHUS MPOMEKYTOUYHOMH aTTeCTAlNH
00y4aIMXCcs M0 JUCHUILIMHE (MOTYJIIO0).
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6.1.1. [lepedyerp KOMIETEHITNH C YKa3aHUEM ATAoOB UX (JOPMUPOBAHUS B MIPOIIECCE
OCBOEHHMS 00pa30BaTEIbHON MPOTPAMMBI.

B pesynbrare
KOMIIETEHLINH:

OCBOCHUA

JTUCIIATLIINHBI

(Momyst)

bopmMupyroTcs

CIICAYIOIINE

Kon xomnereHnuu

B pe3yabTare ocBOeHUs 00pa3oBaTeIbLHON MPOrpamMMbl

00y4Jarouuica 10J12keH 00J1a1aTh

OIIK-1

CIOCOOHOCTBIO pelIaTh NPUKIAIHbIE 33a4l CTPOUTEIbHON
OTpAaCIH, UCTIONB3YS TEOPUIO U METO/bI (PyHIaMEHTAJIbHBIX HaYK.

B mpouiecce ocBoeHust 06pa3zoBaTeIbHOM MTPOrpaMMBbl JaHHBIE KOMIIETEHIIUH, B TOM

quCiI€ HUX OTACIBHBIC KOMIIOHCHTHI,

bopMUPYIOTCS TOATAlHO B XOJE€ OCBOCHUS

OoOy4aronMMUCs JUCHUIUIMH (MOJyJieii), MPaKTUK B COOTBETCTBUU C yYE€OHBIM IUIAHOM U
KaJICHJapHBIM rpauKkoM yueOHOTO Ipolecca.

6.1.2. Onucanue nokaszareJieil U KpUTEpHEB OLlEHNBAHUS KOMIIETEHIIHIA,
(opMupyeMBbIX 110 HTOTaM OCBOCHHS JUCHUILINHBI (MOAYJIs1), ONMCAHME LIKAJI

OIICHUBAaHUA.

[TokazaTenem orleHUBAaHUSA KOMIIETCHIIMM HA PAa3IMUHBIX dTanax ux (GpopMupoBaHUs

SBJISIETCS JIOCTYDKCHHE OOYYalOMIMMMCS IUIAHUPYEMBIX pe3yJIbTaTOB OOYy4YEHHUS IO
JTUCHUTUIMHE (MOJTYJIIO).

OIIK-1 cioco0HOCTHIO peliaTh NPUKJIAAHbIE 3212491 CTPOUTEJLHOMH 0TPAC/IH, HCIOJIB3Ysl TEOPHIO H
MeTObl PYHIAMEHTAJIbHBIX HAYK.

Kputepun ouennBanus
ITokazareun

2 3 4 5
3HATh: OO6yyaromuiics OO6yyvaromuiics OO6yyaromuiics OOyuaromuics
-METO/IbI JIEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET
MOCTPOCHUS MOJIHOE HEIOJIHOE COOTBETCTBUE | YACTHUHOE COOTBETCTBUE | MOJTHOE
00paTHMBIX OTCYTCTBHE WIIN CIIeTyIOIINX 3HAHUM: CIIeTYIOIINX 3HAHHUN: COOTBETCTBHE
yepTexen HEJOCTATOYHOE -METOJIbI ~ TMOCTPOCHUS | ~-METOJbI MOCTPOEHUS | CICAYIOLIUX
MIPOCTPAHCTBEHHBI | COOTBETCTBHE 0o0paTUMBIX  YepTexkel | 00paTUMBIX yepTexKeN | 3HAHUU:
X OOBEKTOB H | CIEIYIOIINX MIPOCTPAaHCTBEHHBIX MPOCTPAaHCTBEHHBIX -METO/IbI
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3aBUCUMOCTEH; 3HAHMH: 00BEKTOB 1 | 0OOBEKTOB U | TIOCTPOCHUS
n300paXeHUsT Ha | -METOZBI 3aBUCHMOCTEH; 3aBUCHMOCTEH; 00paTHMBIX
YepTeKE MPSAMBIX, | MOCTPOCHUS n300pakeHUs Ha | U300paKeHUI Ha | YepTexei
TUTOCKOCTEHH, 00paTHMBIX yepTexe MPSIMBIX, | YepTEXe MPSIMBIX, | IPOCTPAHCTBEHH
KPUBBIX JMHUNA W | YepTEKeH IJIOCKOCTEH, KpPUBBIX | TUIOCKOCTEH, KPUBBIX | BIX OOBEKTOB W
MMOBEPXHOCTEH; MPOCTPAHCTBEHHBI | JIMHUI W MOBEPXHOCTEW; | JUHUA W TOBEPXHOCTEH; | 3aBUCUMOCTEM;
CHOCOOBI X 00BEKTOB U CHOCOOBI CHOCOOBI n300paxeHus Ha
mpeoOpa3oBaHusl | 3aBUCUMOCTEH; npeoOpa3oBaHUs npeoOpa3oBaHus yepTexe
yepTexa, n300paKeHus Ha yepTexa, yeprexa, MPSIMBIX,
YepTexKe MPAMBIX, | JOMYCKAOTCS HO JOIYCKAIOTCS TUIOCKOCTEH,
TUTOCKOCTEH, 3HAYUTENbHBIC OMNOKH, | HE3HAUYUTEIIbHbIC KPHBBIX JINHUH 1
KPHBBIX JIMHUH 1 TPOSIBIISIETCS OIINOKM, HETOYHOCTH, MTOBEPXHOCTEI;
MOBEPXHOCTEH; HEJIO0CTaTOYHOCTD 3aTpyAHEHHS IpU CHOCOOBI
CIOCOOBI 3HAHWH, TI0 Py AHATUTUIECKHIX npeoOpazoBaHus
npeoOpa3oBaHUs moKasareJeH, oreparusx. yepTexa,
qepTeKa; obyJaromuiics cBOOOIHO
WCTIBITHIBACT OTIepupyeT
3HAYUTEIHHBIC MPHOOPETEHHBIM
3aTpyAHEHHS IPH Y 3HAHUSIMH.
OTIEPUPOBAHUU
3HAHUSAMU TPU UX
nepeHoce Ha HOBbIE
CUTYaIUH.
yMeTh: Ob6yuaromuiics He | OOyuarommiics OO6yuaromuiics OO0yuaromuics
MPUMEHSATh yMEET WK B JIEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
METOABI U | HEAOCTaTOYHON HETIOJIHOE COOTBETCTBHE | YaCTUYHOE COOTBETCTBUE | MOJIHOE
CHOCOOBI CTETICHH yMEEeT CIIETyIOIINX YMEHHM: CIIETyIOIINX YMEHHM: COOTBETCTBHE
pelIeHUs  3a/Jay | MCIIOJIb30BaTh U MPUMEHATh METOABl W | TMPUMEHATh METOIbI U | CICTYIOIIUX
Ha4YepTaTeNbHOW | MPHUMEHATH CHIOCOOBI pemieHus | crocoObl penieHns 3a7ad | yMeHUi:
TeOMETPUHU B | METOmBI W | 3a7a4 HayepTaTeNLHOW | HadepTaTenbHON MPUMECHSATh
MOCIETYIOLTHX CHOCOOBI peIIeHHsI | TEOMETPUH B | TEOMETpUU B | METOMBI u
paznemnax 3amaq MOCTIEAYIOIITIX MOCTEAYIOUINX pa3Jienax | CIOCOObBI
WHXXCHEPHOW ¥ | HavyepTaTelbHOU pasnenax WHXEHEPHOW | WH)XKCHEPHOH W | peumieHus 3aaad
KOMIIBIOTEPHOM reoMeTpuu B| H KOMITHIOTEPHON | KOMITBIOTEpHO# TpadWKu | HadepTaTeIIbHO
rpaduKu MpH | TOCIEeIYIOIINX rpaduKu npu | npu BBITIOJTHEHUN | U TEOMETPUH B
BBITIOJTHEHUH paznenax BBITIOJTHEHUU KOHCTPYKTOPCKOH MOCTETYIOLTHX
KOHCTPYKTOPCKO | HH)KEHEPHOMH W | KOHCTPYKTOPCKOIi JIOKYMEHTAIVH; pasaemnax
W TOKyMEHTalluu; | KOMIIBIOTEPHOM JIOKYMEHTAITUH, WHXXCHEPHOU U
rpaduKu npu KOMITBIOTEPHOI
BBITIOJTHEHUH rpaduKd  TpH
KOHCTPYKTOPCKOH BBITIOJTHEHUH
JIOKyMEHTAallNH; KOHCTPYKTOPCK
oit
JIOKYMEHTAIIHH;
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BJAd€Th:

UMEIOITUMHUCS
CpelcTBaMHU u
criocobaMu
BEITIOJTHCHHUS
paboueit
MPOEKTHOU u
TEXHOJIOTHUECKOM
JOKYMCHTalHU.

OOyuaromuiics He
BlIaJice€T WIA B
HEJI0CTaTOYHOMN
CTENICHH BJAJICeT
MMEIOLITIMICS
cpelncTBaMu u
criocobaMu
BBITIOJTHEHHS
pabouei
MPOEKTHOM 51
TEXHOJIOTHIECKOH
JIOKYMEHTAIIHH.

OO0yyaromuiics BIajaeeT
UMCIOIIIUMHUCS
cpencTBaMu 17§
crocobaMu
BBITIOJIHEHHUS ~ paboueit
MIPOEKTHOMN u
TEXHOJIOTUIECKOH
JOKYMEHTAIIHH,
JOIYCKAalOTCs
3HAYHUTENLHBIC OIIHOKH,
MIPOSBISCTCS
HEIOCTaTOYHOCTh
BJIaJICHHS] HABBIKAMH TIO
psdy ToKa3aTeneH,
OO6yuaromuiics
UCTIBITHIBACT
3HAYUTEIHHBIC
3aTPyAHCHUS TIPH
MIPUMEHEHUHN HAaBBIKOB B
HOBBIX CUTyalHAX.

OO0yuaromuiics
YaCTUIHO BJIaJieeT
UMEIOIIUMHUCS
cpelncTBaMu u

CIIoco0aMu BBITIOJTHCHUS
paboueil TpPOEKTHOW W
TEXHOJIOTHYECKOI
JOKYMEHTALIUH,

HABBIKU OCBOEHEI, HO
JIOITYCKAIOTCS
HE3HAYHMTEIbHBIC
OIINOKHU, HETOYHOCTH,
3aTPyIHCHHS ITPH
AHAINTUYECKHMX
oreparusx, mepeHoce
YMEHUi1 Ha HOBBIE,
HECTaH/IaPTHBIC
CHUTYyaLlUH.

OO0yuaromuiics
B ITOJTHOM
00beMe BiageeT
MMEIOIIMMHUCS
cpeACTBAaMHU U
crocobamMu
BBITIOJTHCHHUS
paboueit
MPOCKTHOU U
TEXHOJIOTHUYECCK
ol
JIOKYMEHTAIINH,
CBOOOIHO
MIPUMEHSIET
MTOJTYICHHBIC
HABBIKU B
CUTYaIUsIX
MTOBBIIIICHHOMN
CJIO)KHOCTH.

[Ixanpl OLIECHUBAHKS PE3YJIBTATOB IPOMEKYTOUYHOM aTTECTALIMHU U UX ONKUCAHUE:

@®opmMa NPOMEKYTOYHOM aTTECTALUU: IK3aMeH

[IpomexyTounas arrectanus OOydarOIIUXCS B (opMe 3K3aMeHa MPOBOJUTCS IO
pe3ysibTaTaM BBITIOJHEHUSI BCEX BHUJIOB y4eOHOH paOOThl, MPEayCMOTPEHHBIX y4eOHBIM
IJIaHOM TIO0 JAaHHOW JUCHUUILIMHE (MOMAYJI0), TPH 3TOM YUYHUTHIBAIOTCA PE3YyJIbTaThl
TEKYLIEro KOHTPOJIsl YCIIeBAEMOCTH B TedeHue cemectpa. OleHKa CTENeHU TOCTHUKEHUS
oOyJaronMMucs IJIAHUPYEMbIX pe3yJbTaTOB OOY4YEHUs MO0 JUCHUIUIMHE (MOJIYIIIO)
OPOBOJUTCS MPENOJaBaTeIeM, BEAYUIUM 3aHATHUS IO JUCUUILIMHE (MOIYJI0) METOAOM
AKCIEPTHOM oneHKH. [1o nToraMm mpoMeKyTOUHOM aTTecTalvy MO AUCLUILUIMHE (MOJIYIIIO)
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BBICTABJISACTCA OLICHKAa
CKHCYOOBJICTBOPUTCIILHO).

K mpoMexyTo4HO# aTTecTalu A0MyCKAIOTCs TOIBKO CTYIACHTHI, BBITOJHUBIINE BCE
BUJIbI Y4eOHOM paboThl, MpETyCMOTPEHHBbIE pabouei mnporpaMMoON MO AUCIUILIMHE
«HaueprarenpHass reoMeTpusi W HWHXKEHEpHas rpaduka» (BBITOJHUIN HEOOXOIUMEIC

«OTIHUYHO», «XO0pouIo», «KYOOBJICTBOPUTCIBHO»

rpaduyeckue 3ajlaHusl, CIAIM KOHTPOJIbHBIE PaObOTHI).

HlIkana ouenuganusn

Onucanue

Omauuno

Buvinonnenor  6ce  6uowvl  yuebHou — pabombl,
npedycmompeHnuvle  yueOHvimM — niaanom. Cmyoenm
0eMoHCmpupyem cooOmeemcmeue 3HaAHUl, YMeHUl,
HABLIKO8 NPUBCOCHHLIM 6 mabauyax noxazamerel,
onepupyem npuoOPemeHHbIMU 3HAHUAMU, VMEeHUsMU,
HABLIKAMU, NPUMEHSem UX 8 CUMYAYUsAX NOBbIUEHHOU
cnoocnocmu. Ilpu smom moocem 6vimb OOnyueHa
He3HauUmMenbHAsl OWUubKa, HeMmo4YHOCMb, 3ampyOHeHUe
npU aHATUMUYEeCKUX ONepayusix, nepeHoce 3HAHUll U
VMeHUll Ha HOBble, HeCMAHOAPMHblEe CUMYAYUU.

Xopowo

Buvinonnenvr  6ce  6uowl  yuebHou  pabomubl,
npedycmompeHnuvle  yueOHvimM — niaanom. Cmyoenm
oemMoHcmpupyem HenosHoe, npasuibHoe
coomeemcmeue 3HaHUl, YMeHull, HABbIKOB
npugedeHHbiM 6 mabauyax noxazamenetl, audO eciu
npu 2mom Ovliu OonyweHvl 2-3 HecyuecmeeHHble
OUWUOKU.

Yooenemeopumenvho

Buinonnenvt  6ce  6uowvl  yuebHol  pabomul,
npedycmompenuvle  yyeOHviM — niaanom. Cmyoenm
O0eMOHCMPUPYem COOMEemcmeue 3Hanull, 8 KOmopom
oceeujeHa  OCHOBHAsA, Haubolee BAJNCHAS  UACb
mamepuania, HO HpU  IMOM  OONYWeHad  OOHA
3HAYUMENbHAS OUWUOKA UTU HEMOYHOCHb.

01051
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He svinonnen ooun unu 6onee 6uodos yuebnou pabomeol,
npedycCMOmpeHuvlx  yyebHvim  niaanom. Cmyoenm
O0eMoHCmpupyem HenoiHoe COOmeemcmaue 3HAHUI,
YMeHUll,  HABLIKO8  NPUBEOCHHbIM 6  MabIUYax
nokasamejetl, 0ONYCKAOMcs 3HAyumenvhvie OUUOKU,
Heyodoenemsopumenvro . .

NPOAGNAEMCS OMCYMCMEUe 3HAHUU, YMEeHUl, HABbIKOS
no paody nokazameneu, Cmyoewm UCnvlmvléaem
3HauUUmMenbHble  3aMpyOHEeHUs: Npu  ONepuUpo8aHuUl

SHAHUAMU U YMERUAMU NPpU UX NEepPpeHoce Ha HOoeBble

cumyayuu.

@DOH/1bI OLICHOYHBIX CPEJICTB MPEACTaBICHBI B IPUIIOKEHUHU 2 K paboyeil mporpaMme.
7. Y4eOHO-MeTOAUYeCKOe U HH(oOpMaNIMOHHOE OOecnieyeHue JUCIUNIMHBI

a) OcHOBHas JUTEpaTypa:
1. Topnon B.O., Cemenno-Oruesckuit M.A. Kypc HauepTarenpHOil reomeTpun. — M.:
Hayxka, 2007.
2. Topnon B.O., HanoB 0.b.,, ComuuneBa T.E. COopHuk 3agad 1o Kypcy
HayepTarenbHoi reomerpun. — M.: Hayka, 2004.
3. ®aznynun 2.M., Xanauaos B.A. Unxenepnas rpaduka. M.: Akanemus, 2011.
4. bpoackuii AM., ®aznymua D.M., XanauaoB B.A. Wwxkenepnas rpaduxa
(meTamnoobpaborka). M.: Akagemus, 2016.
5. ®aznynun 2.M., SkoByk O.A. Texnuueckas rpaduka, U3a.. Llentp «Akagemus»,
2018 — 504c.

0) JlonmosiHuTe/IbHAS JIATEPATYpPA:

1. Crangaptel ECKJI: TOCT 2.101-68,. CoopouHnblii uepTex. MeTrogudyeckue yKka3aHusl.
M.: MAMMU. 2000. TOCT 2.102-68, TOCT 2.104-2006, I'OCT 2.106-96, T'OCT
2.109-73, TOCT 2.119-73, 'OCT 2.301-68+T'OCT 2.307-68, 'OCT 2.311-68, TOCT
2.315-68, 'OCT 2.317-69, T'OCT 2.401-T'OCT 2.409-74.

2. Camunxun B.Jl., CmupuoB B.H., bpoackuit A.M. Meronnyeckue yka3zaHus K
YIPAKHEHMSIM U yCIIOBHUSA 33/1a4 110 KypCy HauepTaresibHOM reoMerpun. — M.: MAMU,
2008.

3. Konnextus aBropos. [lox penakmueit @aznynuna 3.M. JleranupoBka

4. Camuuikun B.J[. HaueprarenbHas reoMmerpus. OCHOBHBIE MOJIOKEHUS, MPU3HAKU U
cBoiicTBa. Borpocsl mysi camonoarotoBku. Meroauueckue ykasanus. - M.: MAMU,
1983.

5. bponckuit A.M. HaueprtatenbHas reomerpus. YueOHoe mocodue. - M.: MAMU,
2000.

6. Camunkun B.JI., CmupHoB B.H. Ilo3unimonnsie 3agaun. Metoguueckue ykazaHus. —
M.: MAMU, 1996.
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7. Camuiikus B.JI., CmuproB B.H., Ilapes B.I1. Merpuueckue 3agaun. Meroauueckue
ykazanus.- M.: MAMU, 1990.

8. bponckuit A.M. Ilon penakuueit Camunkuna B.Jl. [loctpoenue nuHUN B3aMMHOTO
nepeceueHus moBepxHocted. Yactu 1-1 u 2-1. Metoauueckue ykazanus. M.: MAMU,
1983.

9. Cammukun B.JI., XangunoB B.A. B3aumHoe mnepecedyeHHe MHOTOIPAaHHHUKOB.
Meronunueckue ykazanus. M.: MAMU, 1986.

10. CmupnoB B.H., XannunoB B.A. AkcoHomeTpuyeckue NpoeKuuu. Mertoanyeckue
ykazanusa. M.: MAMU, 1998.

11. KonnektuB aBtopoB. [lom pemakiueint ®daznynuna 3.M. Pe3nObl 1 pe3nOOBBIC
coenuHeHus. Meronndeckue ykazanus. M.: MAMU, 2011.

12. KonnektuB aBTopoB. Ilon penakmueit ®@azmynmuna 3.M. BeimonHeHue deprexeit
cOOpPOYHBIX E€AMHMII MO 3CKu3aM (pabouuM uepTexkaM) netaned. Meronudeckue
yKa3zaHud 1o uyepuenuto. M.: MAMU, 2004

13. Komnextus aBTopoB. Ilom pemaknuerr Camunkuna B.J[. Hanecenue pasmepoB Ha
ACKM3aX UM pabouyux deprexax JAeTalied ¢ Y4eTOM “KOHCTPYKTOPCKHX U
TEXHOJIOTUYECKUX TpeOoBaHuii”. MeToaudeckue ykazaHusi 1O uepueHuro. M.:
MAMU, 1990.

14. Tumodees B.H., [MMammu A.J[. ['eomerpuueckoe MOJEIMPOBAHUE: COOPHUK
sagannii — M.: MITMY, 2012.-153 c.

B) IIporpamMmMHoe o0ecriedeHHe U HHTEPHET-PECYPChI:
[IporpammHoOe obecrieueHue:
1. Autodesk Inventor (becriatHast cTyaeHUYECKas BEPCHS).
2. Autodesk AutoCAD (becrimaTHast CTyJIeHUECKAs BEPCH).
3. Autodesk Fusion 360 (becruiaTHast cTyIeHUECKas BEPCH).

WHTepHeT-pecypchl BKIIOYAIOT YYeOHO-METOJAMYECKAE MaTepHallbl B 3JCKTPOHHOM
BUJIE, MpEJCTaBIICHHbIC Ha caite lib.mami.ru B pasgene «DIeKTPOHHBIA KaTajaor
(http://lib.mami.ru/lib/content/elektronnyy-katalog).

ITonesnnie yueOHO-MeTOAUYECKHE U MH(DOPMAIIMOHHBIE MaTepUalibl MPEICTABICHBI
Ha cauTax:

YueOHsiii kypc mo Fusion 360:

https://www.youtube.com/playlist?list=PL19L EPktOr7aqvWtAKWb3bAwgOIKNKSsIN
Yuebubie MaTepuaisl Autodesk:
http://www.autodesk.ru/adsk/serviet/index%3FsitelID%3D871736%26id%3D9298027

8. MaTepuaibHO-TeXHHYeCKOe oOecredeHne JUCIMILTUHbI

[Iatp kommblOTEpHBIE Jabopatopuu Kadeapsl «MHxeHepHas Tpaduka U
KOMIIBIOTEpHOE MojenupoBanue» aya. I[IK416 [1K417, TIK418, TIK517, IIKS518
ocHaieHHbIe 60 KOMITbIOTEpaMHu, JTabopaTopus ¢ (OHIOM THUITOBBIX JIeTaJCH M HATJISATHBIX
nocoowuit [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. MeToauyeckne peKOMEHIAMH [IJISI CAMOCTOSITEILHOI padoThI CTY/IEHTOB

DTarnbl Ipolecca OpraHu3alil CaMOCTOSATEIbHON pabOThl CTYIEHTOB:
" [OATOTOBHUTEIBHBIN  (OmpemencHWe  IeieH W COCTABICHHE  MPOrPaMMBbI
CaMOCTOSTENIbHOM  paboThl, MOATOTOBKAa  METOJMYECKOro  OOecleyeHuss H

00opyT0BaHusN);
" OCHOBHOW (peajm3amus MPOrpaMMbl C  HCIOJb30BAaHHWE IMPUEMOB  ITOMCKA
uH(bopMaIuu: YCBOECHHE, nepepaboTka, MIPUMEHEHHUE, nepeaaya

3HaHU#, GUKCHPOBAHUE PE3YIbTATOB);

" 3aKmouuTenbHbId  (oneHKa  9()(EKTHBHOCTM W 3HAYUMOCTH  IPOTPAMMBI;
aHaIN3 PEe3yJbTATOB CAMOCTOSTEIBLHOW pabOThl, WX CHUCTEMATH3allvs; BBIBOABI O
HaMpaBJICHUAX ONTUMHU3AIIUH TPYA).

UToOBbl MpaBWIbHO OpPraHU30BaTh CBOKO CAMOCTOSITEIBHYIO pabOTy, HEOOXOAMMO
CTYJICHTY CO3/aTh YCJIOBHUSA JJIs MPOAYKTUBHOM YMCTBEHHOU aesTenbHOCTU. K ycrnoBusm
MPOJYKTUBHOCTH YMCTBEHHOM JEATEILHOCTU OTHOCSATCS:

" [IOCTENEHHOE BXOXJEHUE B paboTYy;

" BBIJICPKUBAHUE WHJIMBUAYAIBHOTO pUTMA, TeMmna paboOThl U pa3Mepa ee
HCIIOJIHCHMUS,

® [IPUBBIYHAS ITOCJIEAOBATEILHOCTh U CUCTEMATUYHOCTD JICSTEIILHOCTH;

" [pPaBUJIbHOE YEPEIOBAHUE TPY/IA U OTIbIXA.

CTy,[I@HTy Ba’XHO IIOMHUTD.

* OTJBIX HE IIpeIoyiaraeT IOJHOTO O€3MeUCTBUA, OH MOXET OBbITh JOCTUTHYT
IIEPEMEHOM JIEI1a,;

" CMEHY MepuoJIoB paboTOCIOCOOHOCTH B TeueHue nHs. Hawmbonee Maoa0TBOPHO
JUISL 3aHSITUS YMCTBEHHBIM TPYJIOM yTpeHHee Bpems ¢ 8 1o 14 gyacoB, MakcumanibHas
pabotocnocobHocTh ¢ 10 1o 13 yacos, ¢ 16 no 19 yacos, ¢ 20 10 24 yacos;

= coOsoaeHue nepepbiBoB uepe3 1-1,5 yaca nepepribl 1o 10-15 mMuH, yepes 3-4 yaca
paboTsl nepepniB 40-60 muH;

" YroOBl BBINOJTHUTH BECh OOBEM CAMOCTOSATEIHLHOW pabOThl MO MpPEeaMeTaMm
Kypca, HEO0XO0IUMO CUCTEMATHYECKHU 3aHUMAaTbCs 1o 3-5 JacoB
€XKEJTHEBHO, KEJNAaTeTbHO B OJHU M T€ K€ Yachl, IPU YEPEIOBAHHH 3aHSITHU C
nepephIBaAMH JIJISl OT/IBIXA;

" JeiecooOpa3HO  €KeTHEeBHO paboraTh He Ooiee YeM HAJ  JABYMS-TpeMs
JTUCIUTIIMHAMY, Ha4YMHAsI CO CPEJHEro MO TPYAHOCTU 3aJaHus, Mepexojs K Oosee
CJIO)KHOMY, HAIlOCJCIOK OCTaBMB JICTKYI) 4YacTh 3aJaHus, TPEOYIOIIyr0 OOJbIie
OTIPEICTICHHBIX MOTOPHBIX JICHCTBHUH.

Htak, caMOCTOSITeNIbHbIE 3aHATUS NMOTPEOYIOT MHTEHCUBHOTO YMCTBEHHOIO TPY/a,
KOTOPBI HEOOXOJMMO HE TOJIBKO TIPaBUJIBbHO OpraHu3oBaTh. Jljisi onTUMalbHOU
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OpraHU3aIMHA CAMOCTOSITEIBHON PaOOThI CTYJICHTY PEKOMEHIYETCSI COCTABJICHUE JTMIHOTO

pacnucaHus, OTpaXaloUIero BpeMs M XapakTep 3aHiATHH (TEOpEeTUYECKUil Kypc,

IPaKTUYECKUE 3aHSITH, rpaduueckue padoThl, YTEHUE JUTEPATYPhl), IEPEPHIBHI HA 00€],

Y)KHUH, OTHBIX, COH, Mpoe3] U T.A. [lesTeIbHOCTh CTYACHTOB M0 (POPMHUPOBAHUIO HABBHIKOB

y4eOHOM caMOoCTOSTeNbHOM paboThl. Kakaplii CTYJEHT CaMOCTOSITEIbHO OINpenesseT

PEXKUM CBOEH CaMOCTOSITEILHON PabOTHI.

B npomecce caMocTosiTenbHOW — pabOThl  CTYJAEGHT MNPUOOpPETAaeT HABBIKU
caMOOpraHu3alliid, CaMOKOHTPOJIA, CaMOYMIpaBJICHHs, camopedIekcuu W CTaHOBUTCS
aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM Y4eOHOM nesaTenbHOCTH. B mpouecce
CaMOCTOSTENILHON paOOThI CTYICHT JOJDKEH:

" OCBOUTh MHUHUMYM COJICpKAHUS, BBIHOCHUMBIM Ha CaMOCTOATEIbHYIO padoTy
CTYICHTOB W MPEUIOKEHHBIN TpenogaBaresieM B cooTBercTBUU ¢ PI'OC Bbiciiero
npodeccroHanbHoro oopazosanus (PI'OC BIIO) mo naHHON AUCIUILINHE;

" [UJJAHUPOBAaTh  CaMOCTOSITEIbHYIO  pabOTy B COOTBETCTBMM C  TrpaduKoM
CaMOCTOSITETIbHON paboThl, MPEAJIOKEHHBIM MPETIO/IaBaTeNIeM,

"  OCYUIECTBIATH CaMOCTOSATENbHYIO paboty B OpraHU3aIMOHHBIX
dbopmax, MNPeTyCMOTPEHHbIX YYEOHBIM IUIAHOM W  paboueid  MporpaMmoi
Mperno1aBaTels;

" BBINIOJIHATH CAMOCTOSTENBHYIO pPabOTy M OTUMTHIBATHCA IO €€ pe3yiabTaTaM B
COOTBETCTBHUH C TpaUKOM TIPEJCTABICHUS pE3ylbTaTOB, BHJIaMHU U CpPOKaMHU
OTYETHOCTH 110 CaMOCTOSITENIbHOM paboTe CTY/IEHTOB,;

* JCHOJBb30BaTh MJSI CAMOCTOSITENILHOM paboOThl METOIWYECKHE MocoOus, y4deOHbIe
mocoOus, pa3paboTKK CBEPX MPEAI0KEHHOTO MPEMoAaBaTEIeM MePEUHSI.

10. MeToanyeckue peKOMeHAAIUH /i1 PenoaBaTes

B nepByto odepenbr HEOOXOAMMO ONUPaThCs HA JACUCTBYIONIYIO pabovyro
IporpaMMy IO JUCIHHUIUIMHE, B KOTOPOW 0OS3aTENBbHO JOJKHBI OBITh OIpeneeHb
KOJIMYECTBO M TEMATHKA IPAKTUUYECKUX 3aHATUA Ha Kaxawlii cemectp. s Kaxaoro
3aHSTUS ONpPEAENSAIOTCS TeMma, ILedb, CTPYKTypa U cojepkanue. Mcxons w3 HuX,
BbIOMpaloTcss (hopMa MpoBeneHUs 3aHATUA (MHTEPAaKTHBHAs, CAMOCTOATEIbHas pabora,
MacTep-KJIacc, TECTUPOBAHUE W T.[1.) U JUIAKTUYECKHE METOJIbl, KOTOphIE MHPH 3TOM
MpUMEHSIET MpernoaaBaTeb (MHAUBUIyalIbHAs paboTa, paboTa Mo Tpymnmnam, aejaoBas urpa
u npod.). [lenecoobpa3sHocTh BpIOOpaA MpemnoaBaTesieM TOTO WM MHOTO METO/Ia 3aBHCHT,
TJIaBHBIM 00pa3oM, OT ero 3(@PEeKTUBHOCTH B KOHKpPETHOW cutTyanuu. Hampumep, ecnu
mpernojaBaresib CTABUT 3aJady OTTAUMBAHUE MPAKTHUYECKOrO HaBbIKA IMPU OCBOEHUU
CJIOKHOM TEMBbI, TO MPOBOAMUTCS MAaCTEP-KJIACC C JMYHOM JEMOHCTPALMEH BBHIMOJHEHUS
paboThl. sl TPyAOEMKHX MO BPEMEHU U PYTUHHBIX Omepaluil 3aja4 clielyeT NpOBOIUTh
POJIEBYIO UTPY C KOJUIEKTUBHBIM yYaCTUEM CTY/ICHTOB.

Ocoboe BHUMaHUE CIEAYeT YJETUTh XPOHOMETPaXKy 3aHATHUS, T.C. BBIICICHUIO HA
KOKIBIM dTam 3aHsATHS ONpenel€HHOTO BpeMeHu. Jlns mpemomaBaTens, OCOOCHHO
HAaYMHAIOIIETO, Ype3BbIYANHO BAJKHO MIPUIEPKUBATHCS 3arIaHUPOBAHHOTO
xpoHoMmeTpaka. Eciu »Toro He ynmaérca cienarb, TO MPENOAaBATENI0 HEOOXOIUMO
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MIPOAHATIM3UPOBATH XOJ 3aHITHS U, BO3MOKHO, BHECTH U3MEHEHHUsI OO B €r0 CTPYKTYPY,
1160 B hOopMy €ro IpoBEICHHUS.

HeobxoauMocTh TIIaHUPOBATh U aHAIM3UPOBATh Y4€OHO-BOCIUTATENbHBIN MPOIIECC
B IUJAKTUYECKOM, ICUXOJIOTHYECKOM, METOIUYECKOM ACMIEKTaX C Yy4€TOM COBPEMEHHBIX
TpeOOBaHUM K TPENoJIaBaHUI0 OOYCIaBIMBAaeT, B CBOI oO4Yepe/lb, HEOOXOIUMOCTH
000CHOBaHHOTO BBIOOpa A(P(HEKTUBHBIX METOA0B, GOPM U CPEIACTB OOYYEHHMS, KOHTPOJIS
pEe3yJbTAaTOB YCBOCHUS CTYICHTAMHU IMPOTPAMMHOIO MaTepHaa.

[IpenonaBatento  BO3MOXKHO  HCIOJB30BaTh  MaKCUMaIbHO  3((HEKTUBHO
pazHooOpa3zHbie (OPMBI, METOJBI W CpPEICTBA OOYYEHHS TOJIBKO B COOTBETCTBUM C
MOCTABJIICHHBIMM U  CIUIAHUPOBAHHBIMM  KOHKPETHBIMH  LENSMH, U  3aJadyaMH.
Pa3pabareiBaTh KadyeCTBEHHBIM UJAKTUUECKHI MaTepual W HarJBIIHBIE TOCOOUs C
METOJUYECKUMU PEKOMEHAAIUSMHU 10 X MPUMEHEHUIO Ha 3aHATUAX MOXHO TOJIBKO B TOM
cilydae, €clid 3apaHee ONpeIeTeHbI LIeTU U 3a]1a4M, KaK JJIsl BCEro Kypca AUCIUILUIMHBI, TaK
U JUTSL K&KJIOTO OTAEIBHOTO 3aHSATHUS.

[IpenonaBarenb AOKEH CHCTEMAaTHYECKH MPOBOAMTH CaMOAHAJIU3, CAMOOLIEHKY U
KOPPEKTUPOBKY COOCTBEHHOM ACSATEILHOCTH Ha 3aHSATUSX, pa3padaThiBaTh U MPOBOIUTH
JIMAarHOCTUKY JJIS ONpENICJICHUs] YPOBHS 3HAHUM U YMEHHU CTYAEHTOB, pa3pabaTbiBaTh U
pear30BBIBATh IPOTrpaMMBbI JIJIi MHAWBUAYATIbHBIX U TPYIIOBBIX (POopM pabOTHI C y4eTOM
CIIOCOOHOCTEMN CTYJIEHTOB.

O0s3aTenbHO HY)KHO HM3Yy4aTh JMYHOCTh CTYACHTa M KOJUIEKTHMBA OOy4aeMbIX B
LEJIOM, C IEIbI0 JAUArHOCTHKH, MPOCKTUPOBAHUS W KOPPEKUMU UX ITO3HABATEIbHOU
NEATEIIbHOCTH HA MPAKTUYECKUX 3aHATHUSX MO TUCLUIUINHE.

OCHOBHBIM  YCJIOBHEM  Y4€OHO-METOAMYECKOTO OOECMEYEHUs] MPAKTUYECKUX
3aHATAA M0 JUCLHMIUIMHE SIBISETCS HENPEPBIBHOCTh IICHUXOJIOrO-NIEAArOru4eckoro u
METOJIMYECKOr0 O00pa3oBaHUs IMPENoaaBaTelis, B3aUMOCBA3b MPAKTUKH C CHCTEMOU
U3YUYEHUs] CTyJACHTAMU HOPMATUBHBIX YUYEOHBIX JUCHUIUIMH U KYypCOB IO BHIOOpY,
JAIOIUX TEOPETUYECKOEe OOOCHOBAHHME MPAKTUYECKOM JEATEIbHOCTH, MO3BOJISIOINX
OCMBICIIMBATh U COBEPIICHCTBOBATH €€ C MO3UINIl HAYYHOTO aHAJIU3a.
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[Tpunoxenue 1.

CTpykrypa u conep:xkanue rucuuiinubl «HadepraTenbHasi reoMeTpusi 1 HHKeHepHasi rpaduka» B IEPBOM ceMecTpe 1o
HANPABJIEHUIO OATOTOBKHU

08.05.01 «CTpouTe/ibcTBO YHHKAJIbHBIX 3IaHUI U COOPYKEHHII»

(Cnmenuajucr)
Pazgen Bunnl yueGHoli padoThl, Buanl camocrosiTesibHOM padoThI DopMmBI
BKJIIOYAsl CAMOCTOATEIbHYIO CTYIEeHTOB aTTecTaluu
? = g padoTy CTy€HTOB U
g % g TPYAOEMKOCTH B yacax
S |= J| J1 | I/C | Ja6 | CPC | KCP | K.P | KII. | PI'P | Pedepa | Komn C) 3
T OKBH
™M
Hauepmamenvnas zeomempusn u UHdCeHEPHAn zpaduKa
1. Beenenne. MeTo bl IPOCIIUPOBAHMS: [ICHTPAIbHOE, Mapauiensroe. | 1 | 1-2 2 4 4
[Tomy4yeHne OPTOTOHATBHBIX IPOCSKIHA MIPOCTPAHCTBEHHBIX 00BEKTOB
Ha TIpAMepe MIPOEIMPOBaHUs Mapautenenumeaa. [Ipoernuposanne
TOYKH (BEpILMHBI MTapaJlIeIICIHUIEa).
2. IlpoeumpoBaHue mpsMoOW JHMHMM W ee OTpe3ka. Bzammuoe | 1 | 3-4 2 4 4
nojoxxeHue npsAMbIX. O Mpoekuusx IUIocKuX yriioB. [lmockocTs.
['maBHBIE TUHUY IIOCKOCTH.
3. TTonoKeHne MIOCKOCTH OTHOCUTEIBHO TUIOCKOCTEH MPOCKIIHIA. 1| 5-6 2 4 4
ITepeceuenue mpsimoii ¢ TiockocThio. [lepeceuenne nByx Nel
mockocTel. [lapannenbHOCTh U NEPIEeHANKYISIPHOCTD MPSMON U
IUTOCKOCTH | JABYX IUIOCKOCTEH.
4. Muororpannuku. [lepecedenne MHOrOrpaHHUKA IIIOCKOCTBIO. 1178 2 4 4
Ilepecedenue npsiMoil TMHUM C MHOTOTPaHHUKOM. B3aumuoe Nel
nepecedeHie MHOTOIpaHHUKOB. [IpruMenenue criocoboB
npeoOpa3oBaHMs YepTerKa ISl ONpeeIeHus H.B. péoep, rpaHet,
YIJIOB, CEYEHUIT MHOTOTPaHHHUKA.
5. Crioco0bI mpeoOpazoBanus yepTeka. Kpusbie TUHUH U 1109 1 4 4
mosepxHocTH. [ToBepxHOCTH 06MmIero Buaa. [loBepXxHOCTH BpaleHNUS: 10 No2
UINHAP, KOHYC, chepa, Top. BzanMHoe nepeceueHne KpuBhIX
noBepxHocTel. B3anmMHoe nepeceueHre COOCHBIX TOBEPXHOCTEN
BpalleHNs: pUMEHEeHHe cep C MOCTOSHHBIM LIEHTPOM.
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6. OcHOBHBIE U TOTIOTHUTENbHBIE (popMaThl. OCHOBHAS HAAIHCH U €€ 11- 3 4 4

pacnonoxxenue Ha popmare aucra (FOCT 2.301-68). MacmitaObr 12 Ne 3
n3obpaxenuii (FTOCT 2.302-68).

7. Tunbl TMHUHA, UX HauepTaHue U ocHoBHbIe Ha3HaueHus ('OCT 13- 2 4 4

2.303-68). UIpudtsr yeprexusie. ([OCT. 2.304-81). Pa3pe3si. 14 Ne 4
Omnpenenenne u copepxkanue paspesa. Kimaccngpukanus paspe3os.

MecrHble pa3zpe3bl. Y CIOBHOCTH M YIPOLICHUS, IPUMEHsIeMbIe TIPH

n300paXeHUN BUJIOB, Pa3pe30B M CCUCHHUH.

8. OcHoBHast HAAMKCH (YIIIOBOM IITAMII), COACPIKAHUE U TIOPSIIOK €€ 15- 2 4 4

sanosHeHus Ha yeprekax (TOCT 2.104-2006). M3o0pakeHus — 16 Ne 5
BHBI, pa3pessl, ceueHus ([OCT 2.305-2008). OcHOBHBIE MOJIOKESHUS

u onpenenerus. O603HaAYCHUE JOMOIHUTEIBHBIX U MECTHBIX BUJIOB

Ha YepTexe.

9. O0630pHas sexknus. Odhopmienue rpadudeckux pador. [logrororka 17- 2 4 4

K 9K3aMEHY. 18

HTroro 18 36 | 36
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CTpykrypa u conep:xanue tucuuiinabl «HavepraTtenbHasi reoMeTpus 4 MHKeHepHasi rpaguka» BO BTOPOM ceMecTpe 1o
HANPABJIEHUIO OATOTOBKHU

08.05.01 «CTpouTe/ibcTBO YHHKAJIbHBIX 3IaHUI U COOPYKEHUIA»

(Cnmenpajucr)
Pazgen Bunnl yueGHoli padoThl, Buanl camocrosiTesibHOM PadoThI DopMmBI

= = 8 BKJII0Yasi CAMOCTOATENILHYIO CTY/I€eHTOB aTTecTaluu

o =

g % g padoTy CTYeHTOB U

3= 5 TPY/10eMKOCTh B Yacax

m/C |Jila6 | CPC | KCP | K.P | K.II. | PTP | Pedep. | Koa C) 3
Huorcenepnan u komnviomephan zpajuxa
1. Pa3zsemHbic coenuHeHus. Pe3pOoBbie m3nenus. M3oOpaxenue u | 2 | 1-2 6 8
o6o3naueHue pe3nd (IOCT 2.311-68. TOCT 2.315-68.) Buasl pe3s0.
Kpenexusie nznenus. Ux nzobpaxeHne Ha depTexe U 0003HAUCHUE B
OCHOBHOM HaJMUCH U CHEHUPUKALIUH.
2. Pe3p00BBIC COCTUHEHUS: IIMUICYHOE U OOITOBOE, X M300paxenue | 2 | 3-4 6 8
Ha YepTeke U 0003HaUYCHHE B OCHOBHOW HAANMUCH M CHELU(PUKALIIH. Nel
3. CoenuHeHMs MIMOHOYHBIC M IUIMIEBBIC M HMX H300pakeHue Ha | 2 | 5-6 6 8
yeprexe. Bai, npyxuHa, nx u300paxeHuil Ha yepTeke. Y CIOBHOCTH Ne2
npu u3o6paxenuu npyxud ([OCT 2.401+-T'OCT 2.409-74).
4, 3y6uartelie nepenadn. MzoOpaxkeHne 3yduaToro Kojeca. 2|78 6 8
Nel Ne3

5. OcHoBbl paborel B cucreme Autodesk Inventor. OcHnoBwl | 2 | 9- 6 8
MojenupoBaHus  jgetaied. OO030p  BO3MOXHOCTEH  CHCTEMBI. 10 Ned
Wnrepgeiic. Co3nanue mnapamerpudeckoro ickuza. JlobGaBnenune u
pelaKTHpOBaHUE TreoMeTpUYecKux 3aBucuMmocteld B Autodesk
Inventor. PenaktupoBanue pazmepos. Co3/laHie MaCCHBOB Ha ICKH3E.
Co3naHue dYCKU3HBIX OJIOKOB.
6. [Monumanue omnosenienuit scku3oB B Autodesk Inventor. Cozpanue | 2 | 11- 6 8 Ne2
3D-reomerpun: napaMeTpuueckas — TBEpPAOTENbHAas  MOJEIIb. 12
BrinaBnuBanue. YCTaHOBKA MaTepuaia U LIBETA.
7. IloBTOpHOE WHCHONBL30BAaHME TeOoMeTpuHM dcku3a B Autodesk | 2 | 13- 6 8
Inventor. CBsi3b ¢ naHHBIMH ApYrux 3cku3oB. Co3paHue 3JIeMEHTa 14 Ne5
Bpamenus.  Co3maHume  2JeMEHTOB  cIBUI.  Vcmonb3oBaHue
npuMHTHBOB. JloOaBnenue compsbkeHus. JloOaBieHHe CKPYyTJICHHH.
HobGasenne dacok. Pazmemenne orBepctmii. Co3nanne KpyroBOTo
MaccuBa. Pa3mernieHue oTBepCTHil 0 3CKU3aM.

23




8. N3amenenue cruiis nsera B Autodesk Inventor. Onpeneerue 15- 6 8

HOBOTro Marepuana. Onpezaenenne ocHOBHOW HaanucH. CoxpaHeHue 16 Ne6

HOBOro mabnona. Coznanue madioHa OBICTPOTO 3aImycKa.

9. OdpopmiieHue rpaduueckux padot. [lonBeaeHne UTOTOB. 17- 6 8

IToaroroBka Kk 3auery. 18

Hroro 54 72 3
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Ipunoscenue 2 x pabouetl npoepamme

MMHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMSI POCCUICKOM OEJIEPAIIN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE YUYPEXK/IEHWE BBICIIEI'O OBPA3OBAHNA

«MOCKOBCKHUM MOJIUTEXHUYECKAN YHUBEPCUTET»
(MOCKOBCKMWH IMOJIUTEX)

Hanpasiienue nogrorosku: 08.05.01 «CTPOUTENHLCTBO YHUKAJIBbHBIX 3JaHUN U
COOPYKEHUI»

@opma obyuenus: ounas

Buo I’lpO(j)@CCMOHaJZbHOZZ oessmenbHOCmu: Hay'{HO'uCCJZ€OOGGm€JZbCKa}l u pacdenHo-avajiumudecKkas,
npous’eoc)cmeeimaﬂ U NPpOEKMHO-MEXHONI02UYECKAsA, OP2AHUIAYUOHHKO-YNPABIEHYECKAA.

Kageopa: «Husicenepnoii cpagpuxku u KomMnvromepHozo MoOenupo8anusn)

®OHJ] OIJEHOYHBIX CPEJICTB
110 THCIHI/IHHE

«Hauepmamenvnan zeomempusn u uHIceHepHan zpaguxka»
Cocras: 1. [lacriopT ¢oHIa OIIEHOUHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPE/ICTB!
BapHaHT OWJeTa K 3a4eTy,

BapHUaHT 2K3aMEHAIMOHHOIO OMJIeTa
oOpa3zer paboueii Terpaau,

BapHUaHThl KOHTPOJIbHBIX PabOT
BapuaHThl PI'P,

BapUaHT 3a/1aHus MIrpoBoro npoekTupoBaHus,
BapuaHT TBOPYECKOro 3a4aHus,
nepevYeHb KOMIUIEKTOB 3aJaHUH

Cocmasumens: Tumoghees B.H.

Mocxkea, 2019 200
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MOKA3ATEJ/Ib YPOBHA C®OPMUPOBAHHOCTH KOMIIETEHLIUHA

Tabnuya 1

HNHxenepHas 1 KOMIIBIOTEpHas rpaguka

®I'OC 08.05.01 «CTpouTe/IbCTBO YHUKAJBHBIX 31aHUH U COOPYKEHUI»

B mpotiecce ocBoeHust JaHHON AUCHUTIINHBI CTYIACHT POPMHUPYET U JEMOHCTPHUPYET CIIEIYIOIIHE
npogecCHOHATIbHbIE KOMIIETEHIUH !

YMeTh: TIPUMEHSITh METOJBI M CIIOCOOBI
peleHus 3ajgau HauepTaTeIbHOM
TeOMETPUU B MOCIEIYIOIUX pa3zenax
HHKECHEPHOH ¥ KOMIBIOTEPHOH TpaduKu
IPU  BBINOJHEHUH KOHCTPYKTOPCKOM
JIOKyMEHTAIIH;

BJAaA€Th: MMCIOUIUMHUCA CPEACTBAMU U

crocobamMy  BBINOJHEHHsT — paboueit
MPOEKTHOM u TEXHOJIOTHICCKOMU
JOKYMEHTALUH.

KOMIIETEHIIMHN
TexHoJiorust ®opma Crenenu ypoBHei
HHIAEKC | @OPMYJIUNPOBKA .
AEKC OPMY. o IlepeyeHb KOMIIOHEHTOB ¢dopmMupoBaHusi | OLIEHOYHOI'O OCBOEHUS KOMIIETEHIIUN
KOMIIETEHI NI cpeacrBa**
OIIK-1 CHOCOOHOCTBIO PEIIaTh 3HATh: METOJIbI TOCTPOEHHUS 00PATUMBIX JIEKIHH, 2, Ba3soBblii ypoBeHb
MPUKJIagHbIC 3a1a41 YyepTeskel MPOCTPaHCTBEHHBIX 0OBEKTOB MPaKTUYECKUE uii, - CIIOCOGEH UCIOB30BATh
CTPOUTENILHOM OTpaciuy, U 3aBUCHMOCTEH; H300pakeHHs Ha 3aHATHSA, K/P, COBpEMEHHBIE
HCIIOJIB3Ys TEOPHUIO U yepTexe MPSIMbIX, TNIOCKOCTEHN, KPUBBIX CaMOCTOSITEIbHAS PT, HMH(OPMAIIHOHHO —
METObI JIMHUH ¥ IOBEPXHOCTEH; CIIOCOOBI paborta. PTP, KOMMYHUKALHOHHbIE
q)yHHaMeHTaHBHHX HayK. npeobpa3oBaHus YEPTEKA; T3 TEXHOJIOTUU B CTAHJAPTHBIX

y4eOHBIX CUTYaIHsX.
IloBbIlIEHHBIN YPOBEHb

- CIIOCOOEH MCHOIB30BaTh
riaobanbHble HHYOPMALMOHHbIE
pecypcsl B HAy4HO —
HCCIIEI0BATENILCKON U PacyeTHO-
aHAIUTUYECKOH AeATeNbHOCTH.

**- CoxkpaieHus (OpM OIIEHOYHBIX CPEJCTB CM. B mpuiioxeHun 2 k PIT.
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Ipunoosicenue 3 k paboueii npoecpamme

Ilepeuens ouyenounvix cpeocme no oucyuniune <Hauepmamenovnasa zeomempus u uncenepnasn zpaguxa»

HanmenoBanue
No [IpencraBneHue oLEeHOYHOTO
= OLIEHOYHOI'0
oC Kpatkas xapakrepucTika OUeHOYHOTO CpeACcTBa cpenctsa B ®OC
cpencTBa
3 KypcoBbie sk3aMeHsI (3a4eThl, qudd. 3a4eThl) M0 BCel MUCIMIUIMHE WU €€ YacTU MPECICAYIOT LEeNb OLCHUTh
K3aMeH, 3a4eT
1 b ’ ’ paboTy cTymeHTa 3a Kypc (cemecTp), IOJNYyYCHHBIC TCOPETUYCCKUEC 3HAHHS, MPOYHOCTh WX, Pa3BUTHE O0pa3ipl 3K3aMCHAIMOHHBIX
nuddepenmupo- .
“p I()B) TBOPYECKOTO MBINUICHHS, NPUOOPETCHHE HABBIKOB CaMOCTOSATCIBPHOW pPa0OTBI, yMEHUE CHHTE3UPOBAThH OUJIETOB.
BaHHBIHN 3a4eT
MOJIYYE€HHBIC 3HAHHUS U IPUMEHSATh WX K PEIICHHUIO MPAKTUIECKUX 3a/1ad.
) KontponsHas pabora | CpeacTBo MpOBEpKH YMEHHH NMPHUMEHSATHh HMOJTYYCHHBIC 3HAHUS U PEIICHHUS 3a]ad ONPEAeJICHHOTO THIIA II0 OO06pa31pl KOHTPOJIBHBIX

(K/P)

TeMe WIH pa3feiy

3aJJaHUN
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HUrposoe
IIPOEKTHUPOBAHUE
()

HrpoBoe npoekTrpoBaHue (KOHCTPYHUPOBaHUE, pa3pad0TKa METOINK)

MpeIoJiaraeT HaTu4ue UCCIeI0BATEIbCKONW, MHKEHEPHOU I METOUYECKOMN

poOJIeMBbI WIIM 33J[a4d, pa3zielieHue YIaCTHHKOB Ha HEOOJbIIHE COPEBHYIONIUECS TPYIIBI U Pa3paboTKy MU
BapHaHTOB pCIICHUS IOCTABICHHOW MpOoOJNeMbl (3aadd), MPOBEACHUEC 3aKIFOYUTEIBHOIO 3aceAaHus
SKCHEPTHOTO COBETa, Ha KOTOPOM TPYHIBI MyOJMYHO 3alIMIIAI0T pa3pabOoTaHHBIC BapHUAHTH PELICHUU.
VY4eOHbIC 1M W CUCTEMa OICHKH JIEATCIFHOCTH B OCHOBHOM OPHEHTHPOBAHBI HAa KA4YECTBO BBIIOTHECHUS
KOHKPETHOT'O IIPOEKTa U MPEIICTABICHUS PE3yIbTaTOB MPOCKTHPOBAHUSI.

OO6pa3err 3a1aHusl HA ITPOBOE
MPOEKTUPOBAHUE

Pabouas TeTpans
(PT)

ﬂI/II[aKTI/ILICCKI/Iﬁ KOMILJICKC, HpeﬂHa?)Ha‘-IeHHLIi;I pIRIC:S CaMOCTOSTEIIbHOMI pa6OTLI 06yqa}omeroc;1 u HO3BOJ'I$[IOH1Hﬁ
OLICHUBATh YPOBCHb YCBOCHHS UM y‘IC6HOFO Marepuajia.

O06pazen paboueii TeTpamu

TBopueckoe 3a1anue
(T3)

YacTuaHo PETIIaMCHTUPOBAHHOC 3a/IaHNUEC, MMCIOIEC HECTAHAAPTHOC PCIICHUEC MU ITO3BOJIAIOMICE THATHOCTUPOBATH
YMCHUS, UHTCTPUPOBATH 3HAHUSA PaA3JIMIHBIX OGJ’IaCTCﬁ, APTYMECHTHUPOBATh CO6CTB€HHyIO TOYKY 3pCHUA. Moxer
BBITMTOJHATHCA B UHAWUBUAYAJIbHOM IMMOPAAKE WU prHHOﬁ o6yqa}omnxcsi.

Ob6paszer] rpynmoBoro
TBOPYECKOT'O 33aJaHUs

PacuetHo- rpadguyeckas
pabora
(PT'P)

CpencTBo TPOBEPKH YMEHHH MPHUMEHSTH IOJydeHHBIE 3HAHWS 110 3apaHee ONPEACICHHOW METOIHKE I
peleHus 3a1a49 WK 331aHUi 110 MOAYIIIO WM TUCIUIUINHE B IIETIOM.

O6pa3zen 3amaHuit s
BBINIOJIHEHHS PACYCTHO-
rpaduueckoil paboTs
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Oopa3zen PaGouei TeTpaau

Pabouas Terpanp «METOIUYECKHE YKa3aHUs M YCIOBHS 3aJad IO KypCy HauepTaTelbHOM
reoMeTpun». B MeToauuecknx yka3aHHSX MPUBEACHBI BOMPOCHI M YCIOBHUS 3a/1a4 10 OCHOBHBIM
paszenaM HadyepTaTeNbHOW TeOMETpHH. Marepual H3JI0KEeH [0 MPHHIMIYY OT MPOCTOTO K
CIIO)KHOMY, 4YTO OOecredrBaeT Jydillee OCBOCHHE IpenMmera. JlaHHBbIE YKa3aHUS IO3BOJISIOT
MOBBICUTH AKTUBHOCTH CTYACHTOB, COKpPAaTUTH 3aTpaTbl BPCMCHHU, CBA3AHHLIC C BbBIUCPYMBAHUCM
rpaduveckoii yactu ycnmoBui 3amad. Comepskut 117 wmumoctpanmii Ha 52 crtpanmmax. Huxe
NpeaACTAaBJICHBI TI/ITYJIBHBII\/'I JIMCT 1 OJHA CTpaHUlla C 3alaHUSAMMU.

deepaTbHOE TOCYAAPCTRERHOE BIOTKETHOE 00pasoEaTeNEHOe VIPEEIeHHE
BEICIIETO NP0} eCcCHOHATEROTO 06PaIoBannT

«MOCKOBCKHI TTOJIMTEX
Kadenpa «HmaenepHad rpadHra H KOMOBIOTEPHO: MOJETHPOBAHHEY
Omodpero

METOAHIECKOH KOMHCCHEH
00IIeTEXHMIECKEX JHCOHILTHE

METOJHYECKHE YKA3AHHA H YCJIOBHA

3AAU IO KYPCY HAYEPTATEJIBHOM
TEOMETPHH

Tlog penarmmed
opodeccopa 3. M. PazmynEHa

o
D

Cryaeut
Tpynna

MOCKBA 2017

Puc.1. Turynwsnsbrit uct Pabodeit Terpaau.
TETpAaU.

-30 -

KpHBLIE NOBEPXHOCTH

95. CHopmynnpyATe NPHIHEK NPHHALNENHKOCTH TOUKM NOBEPXHOCTH.

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

Puc.2. Jluct ¢ 3agagusmu PaGoueit
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BapuanT Oumiiera s 3K3aMeHa.

MUHUCTEPCTBO HAYKH U BLICIIETO OBPASOBAHUS POCCUMCKON ®EJIEPALINN
OEJEPAJIBHOE T'OCYAAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE YUPEXIEHUE BBICILIETO OFPAZOBAHUA

®dakynpTeT bazoBeIx KoMIteTeHINH, Kadenpa «mxeHepHas rpaduka 1 KOMIBIOTEPHOE MOJICTTUPOBAHUEC)

«MOCKOBCKHMI NOJIATEXHUYECKHI YHUBEPCUTET»

(MOCKOBCKHI1 TOJINTEX)

Jucrummaa HagepTarenbHas reoMeTpus U HHKEHepHas Trpaduka

O6pasosarenshas nporpamma 08.05.01 «CTponTeIbCTBO YHUKAJBHBIX 3TaHUH U COOPYKEHUIT»

Kypc 1, cemectp 1

1. Pemmrts uethipe rpaduueckue 3aaaun u3 3aganus Ne 114 mo HayeprarensHol reoMeTpuu.

3K3AMEHAIIMOHHBIN BAJIET Ne 114

2. Jlats TeopeTHYeCKOe 00OOCHOBAHHE MOJYUYCHHBIX PE3YJIBTATOB PEIICHUS.

VTBep:KAeHO Ha 3acefaHuu Kadeaps « »

3as. kadenpoit

/B.H.Tumobees/

201_ r., mpotoxom Ne __.

Buner 114

1. Moctponts npoekunn Touku C,
HPHHALICKAUCH npamoit ABuH yaaicHHO#M
OT MOPU3OHTILHOM ILIOCKOCTH IIPOCKLLMIL
Ha 20 mm.

b’

ﬂ_

[=]

2. MocTtpouTts npockumun npaMoii MN,
NPHHALICKALCH ILI0CKOCTH, 3a1aH ol
napaicibHbiMK lpsiMbive AB u CD.

c

) \d

on

\b'

X
b
d
a
m o
€

3. OnpeneanTs paccTosHie oT Toukn K
10 MAOCKOCTH TpeyronibHika ABC

{le'b’] || x }, u nocTponTs npoekumK oT-
pe3ka, WIMEPHIOIIErD HTO PACCTORHNE
¢
a b
K
& i
c
é k
b

4. [MocTpOHTL MPOSKLMIO JIMHHK Nepece-
YeHHA UKITHHAPHYECKHX NOBEPXHOCTEH Rpa-
meHHd, OcH UMIHHAPOB NEepPecekalnTcs 1
NapaineNsHbl PPOHTANBHON MIOCKOCTH
MPOEKLKHIL.

&

Puc.3. 3ananue Nel 14 x ournery.
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Bapuanrt Oustera asis 3auera

MUHUCTEPCTBO HAVYKH U BLICIIIET'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALTUN
SEJEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE YUPEXJIEHWE BBICIIEI'O
OBPA30BAHUIA
«MOCKOBCKUM NOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MMOJINTEX)

®akynprer ba3oBeix kommereHuni, kadenpa «mkenepHas rpaguka 1 KOMIIBIOTEPHOE MOAEIHPOBAHUEY
Jucnunirna HaueprartenbHast reOMeTpHs M HH)KEHEpHast rpaduka

O6pazosarenshas nporpamma 08.05.01 «CTponTe1bCTBO YHUKAJBHBIX 31aHUH U COOPY KEHUIT»

Kypc 1, cemectp 2
BUJIET Ne 14.

1. TTocTpouTh TpeTHii BU 110 IBYM 3aJIaHHBIM C BBIOJIHEHUEM (POHTAIBHOTO M MTPOQPUIHHOTO pa3pe30B
neTaiay B 3amaduu No .

2. Jlath OTBETHI HAa TIOCTABJICHHBIC B 32/IaHUU BOTIPOCHI.

YTBepKIeHO Ha 3aceqaHuu Kadeapsl «___ » 201__ r., mpotokon Ne

3aB. kadenpoii /B.H Tumodees/

B KOHTPOABHO!

) are.

3, takyw peandy
Hapywuo#? SuyrpedHep?

R34 A8KET l','.‘..:i'il.”_'J:-*.‘-E'?.-T!’_Cl{'_?
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Puc.4 3ananue k 14 ounery
Bapuant KonTpoabHoii padorsl «HauepraTenbHasi reoMeTpusi»

I. TlocTponTh Opoexime TouxM nepece- | 2. OnpenenTE YO HeHJaOHA 2.15
yeHnA Opavol MN ¢ nnockocTeR TpEy-— IJIOCKOCTY, 3&LEHHON NpAMOL
roseRrKa ABC, cOCMRAafd YCJAOEEA Bl-— AB % 7Toukosi C,- x nrockoct: V.
LUMOCTE,
/ /
m
b I o f
/
a )
g .
\0!
a X a '\\\
3. [HOCTpONTE NLOEHLE 2.15

OpfMoyTossHEEE ABCD ,
EELL¥HA A I-IDTO;DI‘O JE&:IT HA

-

oparos. EF ; e cropona EC rec-
DOJOAEHE HE Iyue Eil K [ekbha,
5
e-r
g e
o
f m CryneHT

T'pynng




Bapuant KonTposabHoii padorsl «IIpoekunonHoe YepueHue

HOCTpOI/ITB TpeTI/Iﬁ BUJ NIPEAMCTA 110 ABYM 3aJaHHBIM €TI0 BUJaM.

>

)

29
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Bapuant PacuyerHo-rpaguueckoii padorsl Nel «HauepraresbHasi reoMeTpus»

L. IIocTpONTE MPOEKUMH NHHHUH NEPeceYCHMA 2. [TocTpoMTL NPOEKLMH NPAMOI, 127
IMNOCKOCTH, 3A1aHHOH IepeceKalolHMHCA Npa- napamwelsHoi nrockocti H,
MEMH ABu BC, ¢ nnockocTeio TPEYIOILHHES oTCTOAWEH OT Hee HAa 25 MM H
DEF, cobmomas ycloBMA BHAHMOCTH. nepecexkawied npaMeie AB u CD.
b [}
d L]
i
ﬂ (]
C
X
c d
a

3. ocTpouts npockumy Tpeyroasiuka ABC co croponoit BC, pacnonomxcHuoMR
Ha npamoit MN 1 pepuxdoi A, npuHaanexawed npavoii EF. Crapona BC = 60 wmm,
a ocHoBanue D seicorst AD penut cropony BC B othowenun |[BD | : [DC| =1: 2.

(MN) napavienssa naockocT V.

CryaeHt

I'pynna
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Bapuant PacuerHo-rpadgmueckoii padorbl Ne2 «HauepraTrenbHasi reoMeTpusDy

[TocTpouTs nepeceyeHne AByX MHOTOIPaHHUKOB.
[Toctpouts npopuIbHYIO MPOESKIUIO 3aJaHHBIX MHOTOI'PaHHUKOB.
[Toctpouth pa3BepTKy OOKOBOI MOBEPXHOCTH MTUPAMHU/IBI.
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Bapuant Pacuerno-rpadgmueckoii padorbl Ne3 «HauepraTrenbHas reomeTpusp
[TocTpouTh NPOEKUUH JTUHUM B3aHMHOTO NIEPECeUeHHsI IBYX KPUBBIX OBEPXHOCTEH.
[TocTpouTh HaTYpaIbHBIN BU (UTYPHI CEUEHUS 3a/1aHHBIX TOBEPXHOCTEH IIOCKOCTHIO.

667

18

00100

120

50




Bapuant PacuerHo-rpadguueckoii padotsl «IIpoeknuonHoe yepyeHue»

CHaTb 3cku3 ¢ yuebHou monenu. (Puc.4.). BeraeptuTs Moieb B MIECTH OCHOBHBIX BUAax. [Toctpouts 3D
MOJIeJIb U3eIusl.

Puc.5. ®oto yuebHo# Moenu.

Puc.6. 3D monens.
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Puc. 7. O6pa3zen: Ban, npyxxuHa, 3y094aToe Koyeco.
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MUWHHUCTEPCTBO HAYKHU U1 BBICIIET'O OBPA3OBAHU A
POCCHUICKOI ®EJIEPALTN
denepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00Pa30BaTEIbHOE YUPEKICHUE BHICIIETO 00pa30BaHUs
MockOBCKUM MOTUTEXHUYECKUM YHUBEPCUTET

Hanpasnenne moarorosku: 08.05.01 «CTpouTebCTBO YHUKAJBHBIX 31aHUI U COOPYIKEHUID)

O6pazen 3ananus «UID»
Kadenpa «mkeHepHas rpaduku 1 KOMIBIOTEPHOE MOJICTUPOBAHUEC)

HrpoBoe npoekTupoBaHue

no aucuuiuinHe «HauepraTenpHas reoMeTpusi M UHKEHEpHas rpaduKa

1. Tema: Co3nanue mozencii coopok u anumariu B CAITP Autodesk Inventor.

2. Konnenuus urpsi: Opranusaiys HeOOJIBIINX COPEBHYIOMIMXCS Tpynm ydanmxcs. [locTaHOBKa 3a/1a4ul 1O CO3/IaHUI0 MOJENEH neranei u
cOOpKH, BHIOOPY ONTHUMAIBHOTO CIEHapUs aHMMAllUM, BHECEHHUIO M3MEHEHUI B KOHCTpYyKIHIO. Co3/laHuE «IKCIEPTHOTO COOOIECTBa» M3
MpeACTaBUTENeH KoMaH/. 3aluTa IPOeKTOB.

3. Oxupaemblii (e) pesyabtar (bl): [IproOpeTeHne NMpaKTUYECKUX HABBIKOB MOCIUPOBAHUS JETaliel u COOpOK, CO3/IaHWE aHUMAIIHH,
(hOTOpEATUCTUIHOTO N300paKEHUS.

Kpurtepun onenkn:

- OLICHKA «OTJINYHO» BBICTABIISAETCS CTYACHTY, €CIIM OH aKTMBHO Y4acTBOBAJ B pab0Te KOMaH Ibl, IPOSIBIIA]I MHUIMATHUBY, y4aCTBOBAI B
pacnpeaciiCHuu 3aaa4, BHCC HCCKOJIBKO CYIIICCTBCHHBIX HpC,Z[.HO)KCHI/Iﬁ 10 BBITIOJTHEHHIO IMOCTaBICHHOMN 3aJda4u, 0e3 OIIMOOK BEIITOJIHIII CBOIO
4acTh pabOTHI,

- OIICHKA «XOPOII0» BBICTABIISCTCS CTYACHTY, €CJIM OH aKTUBHO y4acTBOBAJI B pa0OTE KOMaHbI, IPOSBIISUT MHULIUATHBY, 0€3
CYIIECTBEHHBIX OIIMOOK BBIITOJIHUII CBOIO YacTh PaOOTHI;

- OIICHKa «YyHJOBJICTBOPUTCIbHO» BLICTABJIACTCA CTYACHTY, €CJIN OH BBITTOJIHHUII CBOXO 4aCTh pa6OTI>I oe3 CYHICCTBCHHBIX OH_II/I6OK;

- OLICHKA «HEY/I0BJIETBOPUTEIILHO)» BBICTABIISAETCS CTYJEHTY, €CJIM OH HE CIIPABUIICS C IIOCTABJICHHOMN 3a7a4yeil, JOIyCTHII
CYIIECTBEHHBIC OMMUOKY MPU MOACTUPOBAHUN, HTHOPHPOBAT KOMAaHAHYIO paboTy.
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O6pa3zen 3amanus «UIT»
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O6pa3ern 3ananus «UIT»
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Oo6pasen 3ananus «T3»
MMHHUCTEPCTBO HAYKH 1 BBICIHIET'O OBPABOBAHUS POCCHUICKOI ®EJEPALINN
denepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEXKICHNE BBICILIETO 00pa30BaHUS
MOCKOBCKUH MOJIMTEXHUUECKUA YHUBEPCUTET
Hanpagienue noaroToBKu:

08.05.01 «CTpouTENIbCTBO YHUKAJBHBIX 3IAHIUHN U COOPYKEHUID)

Kadenpa «uxenepHoii rpaduku 1 KOMIBIOTEPHOTO MOJCIUPOBAHUS

I'pynnoBoit TBOpYECKHUH NMPOCKT

no puciuruinie «HauepratenbHas reoMeTpus U HHXKEHepHas rpadukar

1. Tema: Co3nanue mozencit coopok u annmaruu B CAITP Autodesk Inventor (OTIK-1).

2. Heab nmpoekrta: O0benUHEHNE HECKOIBKHX CTYACHTOB B TBOPUYECKYIO rpynmy (He Oomee 4
yenoBek). Co3naHue MO 3aJaHHBIM 4epTeXxamM MoJAeNu CcOOpKH MapoBOTrO JIBUraTels.
CamocrositenbHoe usydeHue cra"paproB ECKJl crynentamu. Co3naHue aHUMalMM, CXEMBbI
cOopkH, (POTOPEATHCTUIHOTO U300PAKEHHUS.

3. O:xupaemblii (e) pe3yabTar (b1): IIpuoOpereHne MpakTHUECKUX HABBIKOB MOJAEIHPOBAHUS
neTanei u cOOpoK, CO3aHne aHUMAITUH, (OTOPEATUCTHIHOTO U300paKCHHUS.

Kpurepun oneHku:

- OLIEHKA «OTJIMYHOY BBICTABIISCTCS CTYJCHTY, €CIIM OH aKTUBHO y4acCTBOBAJI B paboTe
KOMaH/Ibl, POSIBJISUT MHUIIMATUBY, y4aCTBOBAJI B paclpeesieHUuu 3aja4, BHEC HECKOJIBKO
CYIIECTBEHHBIX MPEJIOKECHUI IO BBHITIOIHEHUIO TTOCTABIICHHOW 3a/1a4ur, 0€3 OMHNOO0K BBHITTOIHUIT
CBOIO YacTh pabOTHI;

- OLIEHKA «XOPOIII0» BBICTABIISIETCS CTYICHTY, €CJIH OH aKTUBHO Y4acTBOBAI B paboTe
KOMaH/Ibl, IPOSIBJISUT MHUIIUATUBY, O€3 CYIIECTBEHHBIX OIIMOOK BBIMOIHIII CBOIO YaCTh pabOThI;

- OLIEHKA «YJOBJIETBOPUTEIHHOY BBICTABIISETCS CTYACHTY, €CIIH OH BBIMIOJIHIII CBOIO
4acTh pabOThI O€3 CYIIECTBEHHBIX ONTHOOK;

- OLIEHKA «HEYIOBIETBOPUTEIHHO)» BBHICTABIISIETCS CTYICHTY, €CJIH OH HE CITPABHIICS C
MOCTABJIEHHOM 3a/1a4eil, JOMyCTHII CYyLIECTBEHHbIE OIIMOKY IPU MOJIETUPOBAHUHU, UTHOPUPOBAT
KOMaHIHYIO paboTy.
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PARTS LIST
ITEM|QTY| PART NUMBER OESCRIPTION MATERIAL
1 1 [001.001 Cylinder Aluminum-6061
2 | 1 ]001.002 Valve Plate Copper
3 | 1 ]001.003 Steam Chest Aluminum-6061
& | 1 [001.004 Steam Chest Cover Aluminum-6061
18 | & 1% 5 [ 1 [o0t.005 Cylinder Head Aluminum-6061
L 6 1 1001.006 Cylinder Cover Brass, Soft Yellow
A _.I ] AA(1:1) 7 | 2 [o01.007 Cylinder Foof Sheel
1 3 8 | 1 ]001.008 Piston Stainless Steel
[ 9 [ 2 |001.009 Piston Ring Stainless Steel
@ 3 D NS i M s o 0 | 1 [00t.010 Piston Rod Stainless Steel
: 11 1 1001.01 Packnut Valve Brass, Soft Yellow
5 6 12 | 1 [001.012 Packnut Piston Brass, Soft Yellow
1 /_/' ‘\,\ 13 | 1 [001.013 Slide Valve Rod |Sfaimess Steel
= - 16 | 1 [001.014 Steam Chest Slide Valve Bronze, Soft Tin
! Y 15 | 12 [DIN 128 - AL |Spring Washer Steel, Mild
- gy E————————— |l _{———7 16 [ 1 [DIN 128 - A5 |Spring Washer Steel, Mild
L 1% | 12 [ISO 4762 - Hexagon Socket Head Cap Screw (Stainless Steel,
ML x 12 440C
18 | 4 (ISO 10642 - |Hexagon Socket Countersunk Steel
1 ML x 25 Head Screw
| 19 1 [ISO 4032 - M5 |Hex Nut Stainless Steel,
| E EZ 440C
A
DO E GO
Revision| Dafe | Description
Engineered by: Name: Date: Scale: 11
Galba, J. Designer: |Galba, J. | 15/01/2012
Approved:[Galba, | [15/01/2012 | SheetSize: A3
Project: POODT . Material:
Miniature Steam Engine Total Mass: 0,581 kg
Title:
£2 Torrespamiing synbts v ¥ [ [w¥ [vev]vey| P ;
i e et | Dual Horizontal Steam Engine for Factory Layout
?Eg‘ ngmsswnn'n.'mym\mnilrn.ﬂnw{:uﬂ _ | IEN !z,s IR u_ [os [oe [oa 001.000 Assembly Eylindel‘
e Allowable deviations for dimensions without tolerance indication (machined surfaces)
is M [Py pr——— Filats and chamfers rdes ;e and 1
%Eg . . mensicns i mm Dimensions in mm Length of the shartest leg
335 150 2han B HEBHEREEBEEE Drawingnumber: Sheet
TEs 3 [ 30 | 120 | .00 S0 | 120 | 400 P0001 - 001.000 0001
wz s | a | a || ar|ar o | s
. | Gesion state: Dring made it
Inv rWizardj|Released =
8 1 3 1 1 1
PARTS LIST
ITEM DESCRIPTION FATERIAL FASS
1] Assembly Cylinder 0,587 kg |
7 Assembly Crosshead 0,602 kq |
| Container
3] Assembly Connecting Red 0,047 kq |
3 Assembly Rocker Shaft 0,012 kg
[5 |z [oss0m Assembly Main Bearing 0,285 kg
[& | 1 [o00.005 Crankshaft Stainless Steel 0,085 kg
7 | 1 [000007 Flywheel I;ainless Sreel 1457 kg
[8 | z [ou00os Eccentric [Brass, Soft Yellow [0,058 kg
(o [z [on0.009 Eccentric Trap Steel 0,068 kg |
0 | 2 [o00.0m Crank Steel, Mig 0,169 kg
[ ] Crasshead Brass, Soft Yellow [0,038 kg
[z Racker Bearing Brass, Soff Yellow [0030 kg |,
3] Racker Bearing Sfud Brass, Soft Yellow 0,009 kg |
[ ] Valve Fark Brass, Soft Yellow 0,009 kg |
5 Cylinder Piging Connector _[Brass, Soff Yellow 0,003 kg
L Mx05
® Piping Connector M6x0,5  [Brass, Soft Yellow |0,006 kg
L Female -
77 SteamPipe Exit Capper 0,066 k
(18] SteamPipe Enfry Copper 0,064 F:'
e Crank Screw |Steel 0,005 kg
[20 | 3 [ou00z0 PipeRack Steel 0,041 kg
[21 ] 2 [IS0 2341 -8B - 3 x 10_[Clevis pin Sreel 0,001 kg
77 | 7 |DIN EN IS0 1234 - 0,8%6 [Split Pin Steel 0,000 kg
[23 ]z [onoB-Mrx3 Hexagon Sockel Set Screw |Stesl, Mild 0,000 kg
[26]Z [onsi5 M e Hexagon Sockel Sef Screw St 0,000 kg
75 | 10 |DIN 128 - Ak Spring Washer 0,000 kg
26 | & [ISO 10842 - M x 10 |Hexagon Sockel 0,001 kg
Countersunk Head Screw
[Z7 | B [IS0 476 - Fla x 16 |Hexagon Sockel Head Cap [Stainless Steel, 440C|0,003 kg
crew
[28 | 2 |50 4034 -5 Hex Nut Steel 0,002 kg |
(29 | 7 |150 6736 - & x 76 - A [Parallel Pin Steel 0,003 kg |
[ 30 ] 2 |DIN 1587 - M& Hexagon Domed Cap Nuts Steel, Mild 0,002 kg
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Puc.9. 3D moznens cOOpKu.

IlepeyeHb KOMIJIEKTOB 3aJaHUM.

1. KommiekT 3axanuii mo pasaeay «HaueprareabHas reomerpusp» (OITK-1):

1.1. KoHTpOoJIbHBIE pa0OTHI
Tewma: Ilosunmonnsie 3amaqyn, BapuanT 1...30
Tema: Metpuueckue 3anaun, Bapuant 1...30

1.2. PacyetHO-rpaduieckue paboTel

Tema: Ilepeceuenne iactuH, Bapuant 1...60

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

Tema: IlepecevueHne KpUBOJIMHEHHBIX TTOBepXHOCTEeH, BapuanT 1...90

2. Komnuiekr 3apannii nmo pasaeny «An:xxenepnas rpagpuka» (OIK-1)
2.1. TIpoeKIIMOHHOE YepUeHUe

2.1.1 KoHTpoJibHBIE PabOTHI

Tema: [To AByM BuaaM NOCTPOUTH TpeTuil BUI, Bapuant 1...38

2.1.2 PacuetHo-Tpadugeckne paboThl

Tema: Bugsl — «[loctpoenue 3ckn3a MoJenu Ha 6-Tb BUIOBY, BapuaHTt 1...36
Tema: Bugpl — «Ilo 2-M BHJIaM TIOCTPOUTH TPETHI», BapuaHT 1...36

Tema: Pazpessl — «IlocTpoenue 3cku3a Moienu Ha pa3pesbl», BapuanT 1...70
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Tema: Pa3pessl — «IlocTpoeHue 3% HPOEKIUH 110 2" 33JaHHBIM C pa3pe3aMu.
Nzomerpusy, BapuanT 1...55

Tema: Pe3nOoBbIe coequHenws, BapuaHT 1...90

Tewma: Dcku3bl Baj, MpyxKuHa, 3yduaroe Koneco, Bapuant 1...90.

2.2. MammmHOCTPOUTEIBPHOE YepUeHUE

2.2.1. KoHTpoJIbHBIE pabOTHI

Tema: Ilo geTanupoBKe BHIMOIHUTH pabOUMd YepTex AeTaiu, BapuanT 1...25

2.2.2. PacuetHo-rpaduueckue paboTbl

Tema: OcHOBHBIE MAITMHOCTPOUTEIbHBIE JETATH — « ICKU3bI: BaJl, IIECTEPHS, pyKUHa», Bapuant 1...90
Tema: bonToBoe u mNMUIeYHOE COeIMHEHNE — « DCKU3BL: 00T U IIIHIIBKID;

«COopouHast euHHIIa OOJITOBOTO M LIIMUIICYHOTO COSMHEHU», BapuaHT 1...90

Tema: COopouHas equHUIA — «ICKU3BI JeTaNeH COOPOUHON €TMHUITBIY;

«Yeptex obuero Buga coopouHoit enuuuibl. Crenudukanusy, Bapuaat 1...200

Tewma: JletanmpoBka — «BeInosTHeHNE MIJIAHUPOBKU U paboUYMX uepTexen 6-Tu peranei», apuant 1...50

3. Komnuiext 3apanmii no pasneny «KomnbrorepHasi rpagukay.

3.1. TBopueckoe 3aJaHHe.

Tema: MonenupoBanue aeranei u coopok, Bapuant 1...10
3.2. KontpomnbHble paboTh

Tema: MonenupoBanue aetanei u coopok, Bapuant 1...30.
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