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1. Ileau ocBOeHNUSI TUCHUILIHHBI

Hucuunnuna «HaueprarenbHas reoMeTpust U MHXKEHEpHasi rpaduKa» COCTOUT U3
TpeX CTPYKTYpPHO W METOJIMYECKH COTJaCOBAaHHBIX pa3zaenoB: “HaueprarenbHas
reometpus”’, “Unxenepnas rpaduka”, “KomnbrorepHas rpaduka’.

Hucuunnuna «HauepraTenbHasi reoMeTpus U UHXKEHEpHasi Tpaduka» sBISETCS
OJIHOM W3 OCHOBHBIX OOIIETEXHMYECKHX JUCLUMIUIMH B TMOJATOTOBKE OakajgaBpoOB B
TEXHUYECKUX YUEOHBIX 3aBEICHUSX.

K oCHOBHBIM mHeJsiM OCBOCHUSI AUCUUILIMHBI «HauepratenbHasi TeoMeTpusi U
WHXEHepHasi Tpadukay cleayeT OTHECTH:

-  M3JIOKEHHE ¢ OO0OCHOBAaHME CHOCOOOB  TOCTPOEHUS  M300paKeHHIt
MPOCTPAHCTBEHHBIX TMPEAMETOB HAa IIOCKOCTH H CIOCOOOB pEIIeHHus 3aaad
r€OMETPUYECKOTr0 XapaKTepa Mo 3aJaHHbIM U300paXKEHUSIM.

N300pakeHnsi, TIOCTPOCHHBIE TIO TpaBWIaM, W3y4aeMbIM B  pasfeie
“HaueprarenbHas reoMeTpus”’, TO3BOJISIOT MPEJACTABUTh MBICIEHHO (POPMBI MPEIMETOB
U UX DJIEMEHTOB, MX B3aHMHOE IIOJIO)KEHUE B MPOCTPAHCTBE, ONPEACIHUTH pPa3Mepbl U
UCCJIeIOBaTh T'€OMETPUUYECKUE CBOMCTBA, MPHUCYLIUE H300PAKEHHOMY IMPEAMETY.
[TocnenHee BbI3BIBAECT YCUIIEHHYIO paOOTy MPOCTPAHCTBEHHOTO BOOOPAKEHUS, pa3BUBas
€ero.

[Ipu wusyuenuun pazaena ‘“HaueprarenbHas TreoMeTpusi’ CTYAEHT JOJDKEH
OBJAJETh 3HAHUSAMHU OCHOBHBIX MOJIOKEHUMW, MPU3HAKOB M CBOWCTB, BBITEKAIOLIUX W3
METOJla TMPSMOYTOJIBHOTO MPOEHUPOBAHUS W HEKOTOPHIX PaA3/ENIOB  IIKOJIbHOMN
MaTeMaTUKu (T€OMETPUM U HEKOTOPBIX OMpelesieHni u3 Teopur MHOkecTB). Ha sTom
0a3upyIOTCST TEOPETUYECKME OCHOBBI M TMpaBWIa TOCTPOCHHUS  HM300paKeHUH
MIPOCTPAHCTBEHHBIX MPEAMETOB Ha IIOCKOCTH.

— MOATOTOBKA CTYACHTOB K JESATEIHPHOCTH B COOTBETCTBUH C KBATU(DUKAITMOHHON
XapaKTEPUCTUKOW OakajgaBpa TIO HANPAaBJICHWIO, B TOM YHCJIE CIIOCOOHOCTh
UCIOJIb30BaTh B MPO(PECCHOHANBHON  AESTENbHOCTA OCHOBBI  MPOEKTUPOBAHUS
TEXHOJIOTMYECKUX  MPOILIECCOB, Pa3padOTKHM  TEXHOJOTHYECKOM  JIOKYMEHTAallUH,
pacyeToB U KOHCTPYHUPOBAHHUS JETANICH, B TOM YHCJIE C UCIIOJIb30BAHUEM CTAHIAPTHBIX
IPOrpaMMHBIX CPEICTB.

K ocHoBHBIM 3aa4yam ocBOeHUs nUCHUIUIMHBI «HaueprarenbHas reomeTpus u
UHKEHEpHasi rpaduKay cieayeT OTHECTH:

- OCBOEHHME HABBIKOB U YMEHU MPABUIILHO U300paXkaTh U UCCIIEA0BATh 3aJaHHbIE
Ha YepTeKe MOBEPXHOCTHU, a TAKKE COCTABISATh aJrOPUTMbI (IPOCTPAHCTBEHHBIN TUIaH)
pelIeHrs] MO3UIMOHHBIX U METPUYECKUX 33Jlad U MPUMEHSATh MNPAKTUYECKUE MPUEMBbI
rpaUIecKOro uX PErIcHMs.

- OCBOCHHME HABBIKOB MPABUJIBHO COCTABIISITH YEPTEKH TEXHUUECKUX JETAICH U
HAaHOCHUTh Pa3Mepbl C YUETOM OCHOBHBIX MOJIOKEHHI KOHCTPYUPOBAHUS U TEXHOJOTUU
WX M3TOTOBJICHUS, @ TAKKE YATATh YEPTEIKU JETAJICH 10 3aJaHHBIM UX U300paKCHUSIM.

- OCBOCHHME HAaBBIKOB TEXHHMKM YEPUCHHS, CHEMKH OSCKU30B JETAIEM U HUX
U3MEpPEHUM, BBITIOJHEHUS YepTexKel neraneil U COOPOUHBIX €AUHUI] B COOTBETCTBUU CO
crangapraMu ECKJ[ «BpyuHy10» M Ha KOMIBIOTEPE, MOJIb30BAHUS CTaHAAPTAMHU H
CIIPABOYHOM JTUTEPATYPOM.



[TonHOE OBNAJIEHNE YEPTEKOM KAaK CPEJICTBOM BBIPAXKEHUSI MBICTU KOHCTPYKTOpPA
U KakK MPOU3BOJICTBEHHBIM JIOKYMEHTOM OCYIIECTBISIETCS Ha MPOTSKEHUU BCETO
nporecca 00y4eHus: YepUEHHUIO.

3HaHUs, YMEHUS W HaBBIKM, NPUOOPETEHHbIE MPU HU3YUYEHUU JUCIUIUIMHBI
«HauepraTenbHasi reoMeTpus M HUHXEHEpHas  rpaduka» HEOOXOIUMBbI KaK MpHU
U3YYEHUH OOILEUHKEHEPHBIX M CHENUAaJIbHBIX IUCLUUIUIMH, TaK W B MOCJEIYIOLIEH
WUHKEHEPHOU JESATETBHOCTH.

2. MecTto qucuuniaunbl B cTpykrype OOII 0akanaBpuarta

Jucuunnuna «HadeprarenbHas reOMeTpHs U HHXKEHepHass Tpaduka» OTHOCUTCS
K YUCITy MTPOPECCHOHANBHBIX YUeOHBIX AUCIUILIINH 0a30B0il yactu 6a3oBoro mukia (b1)
OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl OakaiaBpuaTa.

«HauepraTenbHasi TeoMeTpuss M UWHXKEHEpHass Tpaduka » B3aMMOCBsI3aHa
JIOTUYECKH M COACPKATEIHbHO-METOAUYECKH CO CIEAYIONMMHU JUCHUIUIMHAMU U
npaktukamu OOII:

B 6a3oeo0ti wvacmu 6azosoeo yuxia (b1):

— du3mkKa;

— MaremMaTuka;

— TeopeTnueckas MEXaHUKa;

— KomnbrotepHas rpaduka no bim TexHogorusM;

— ConpoTuBIIEHHE MATEPUATIOB;

B sapuamuenoii uacmu 6azosoco yuxna (b1):

— Merannuyeckre KOHCTPYKLNH;

— [IpoekTHas neATenbHOCTb;

— OcHoBaHus U GyH/IaAMEHTHI.



3. IlepeyeHb IVIAHUPYEMBIX Pe3YJbTATOB 00y4YeHUs M0 IUCHUILINHE (MOIYJII0),
COOTHECEHHbIE ¢ IVIAHNPYEMbIMHU Pe3yJIbTATAMM 0CBOEHHS 00pPa30BaTeIbHOI
NPOrpaMMBbl.

B pesynbpTaTe 0CBOCHMS NUCHMIUIMHBI (MOIYJIA) y 00ydaromuxcs GopMUpyrOTCs
CJIeIyIOIME KOMIIETEHIIMH U JOJDKHBI OBITh JOCTUTHYTHI CIEIYIOIIUE PE3yJbTaThl
oOy4eHHs Kak 3Tarn (popMUPOBaHUS COOTBETCTBYIOIIUX KOMIETEHIIMMA:

B pe3yabTarte ocBOCHUSA

Kon . IlepeyeHns MUIAHMPYEMBIX Pe3yJIbTATOB
o0pa3oBaTe/IbHOI MPOrpaMMBbl
KOMIIeTeHI[UH . 00y4eHHs Mo JMCUHUILIHHE
o0yuauuiicsi 10/1:KeH 00/1a1aTh
OIIK-1 CHOCOOHOCTBIO pelIaTh 331a4H 3HATh: METOBI IOCTPOCHUS OOPATUMBIX

NpO(eCcCHOHATILHOM IEATENBHOCTH 4epTekKeH MPOCTPAHCTBEHHBIX 0OBEKTOB U
Ha OCHOBE MCIOJIb30BaHUS

TCOPCTUUCCKUX U MMPAKTUICCKUX o o
MMPAMBIX, IIJIIOCKOCTCHU, KPUBBIX JIMHUHU U
OCHOB €CTCCTBCHHBIX U TCXHHYCCKNX

HAYK, A TAIOKE MATEMATHIECKOTO MOBEPXHOCTEN; OCHOBHbIE TPeOOBaHUS
ammapara. rocy/IapCTBEeHHBIX cTaHAapToB Ennnoi

CUCTEMbI KOHCTPYKTOPCKOH TOKyMEHTALUN
(ECKI).

YMeTh: IpUMEHATh METOIBI U CIIOCOOBI

SaBHCHMOCTeﬁ; 1/1306pa>1<eHH;1 Ha YCPTCIKCE

pelieHus 3ajiay HauepTaTeIbHON reoMeTpun
B MOCJEAYIOIINX pa3ienax HHKEHEPHOU U
KOMITBIOTEPHOU TpaUKH MPU BHIMIOJHEHUN
KOHCTPYKTOPCKOU JJOKYMEHTAIUH;
BBITIOJTHATE 3CKU3bI, YEPTEKH U
TEXHUUYECKHUE PUCYHKH CTaHAAPTHBIX
neTanei, pa3beMHBIX U HEPa3beMHBIX
COCIMHEHUI JieTaneil 1 COOPOUHBIX STUHUII,
UCIonb30BaTh coBpeMenubie CAIIP s
pa3paboTku paboueil MpOeKTHOU 1
TEXHOJIOTHYECKON TOKYMEHTALIUH;
Baapers: nMmeromumMucs cpeicTBaMu U
crioco0aMu BBITIOJTHEHHS pabodeid
MPOEKTHOM M TEXHOJIOTUYECKOM
JNOKYMEHTAIMH; METOJaMH TBEPAOTEIHHOTO
MOJICJIUPOBAHUS U TEHEPALIMH YEePTEXKEH,
peBepc MHKUHUPHUHTA U PYUYHOTO
ACKU3UPOBAHUSI.




4. CTpyKTypa M colep:kaHue TucuuInHbl «HaueprareabHas reomeTrpus u
HHKeHepHas rpaduxa»

OO61mast Tpy10€MKOCTh TUCHUIIIMHBI « HauepTaTenbHast reoMeTpusi 1 MHXXKEHEepHast
rpadukay cocTaBiseT 4 3a4eTHBIX €IUHMII, T.€. 144 akamemuyeckux 4daca (u3 Hux 54
yaca — CaMOCTOsITelIbHasi paboTa CTy/IC€HTOB).

Paznensl pqucuurnnunbl «HauepraTenbHasi reoMeTpusi U MHKEHEpHas Tpaduxa
U3y4aloTCs Ha MEPBOM Kypce.

Ha mepBoMm kypce B mepBoM cemecTpe s pasaenoB «HadepratenpHas
TCOMETPHS» BBIIEISACTCA 2 3a4€THBIC SUHUIIBI, T.€. 72 aKaJeMUYECKUX 4acoB (M3 HHUX
18 wacoB — camocTosiTeNbHAs padoTa CTyIEeHTOB). Bo BTOpoM cemecTpe st pasjiena
«mxeHepHast 1 KOMITbIOTEpHAs Tpaduka» BhIACISICTCS 2 3a4€THBIC SAWHMIIBI, T.€. 72
aKaJeMHUUecKHX vaca (13 HuX 36 4acoB — caMOCTOATEIbHAs paboTa CTYJCHTOB).

[Tepserit cemectp: nexknuu — 1 ac B Henento (18 gacoB), mabopaTopHbie pabOTHI —
2 gaca B Henento (36 yacoB yaca), popMa KOHTPOJIS — DK3aMEH.

Bropoii cemecTp: JIeKIIUU — HE MPEYyCMOTPEHBI, JJabopaTopHbIe padOThI — 2 yaca
B Henelto (36 yacoB), popma KOHTPOJIS — 3a4eT.

CtpykTypa U coaepkaHue aucuMiuiiHbl «HadepratenbHasi reoMmeTpus H
UHKEHEpHas rpadrKay Mo CpoKaMm U BUAaM padboThl oTpaxkeHsl B [Ipuioxenun 1.

Conep:xxanue pa3ie10B IUCHHUIJINHBI
IlepBrlii cemecTp
4.1. HauepraTeabHasi reoMeTpHs.

4.1.1 Ilpenmer wu3yuyenus. Jlureparypa. O TOpsiAKE 3aHIATUW: JIEKIUH,
NPAKTUYECKUE 3aHATHSA, KOHTPOJIbHbIE pabOThl, pacueTHO-rpaduyeckue padoThl,
OJIMMITHAJIBI.

Meronsl NpoenUpOBaHMs: LEHTpalbHOE, mnapaienbHoe. [IpsAmoyroapHOE
OPOCLUPOBAaHME, KAaK OCHOBAa COCTaBICHUSA MAIIMHOCTPOUTEIBHOTO  YEPTEkKa.
IIpoenvpoBaHne TOYKM Ha JBE U TPU B3aMMHO-NIEPHEHAMKYJISIPHBIE IUIOCKOCTH
npoekuil. OCHOBHBIE BBIBOJIbI, BBITCKAIOIIHME U3 IPSIMOYIOJBHOIO MPOELUPOBAHUSA
TOYKM Ha JBE B3aUMHO-TIEPIEHAMUKYJSPHBIE IUIOCKOCTH mpoekuuil. OOpa3oBaHue
KOMILIEKCHOrO uyepTexa (Merod Mownka). B3anMoCBs3b OPTOrOHAJIBHBIX MPOEKLIHUNA U
MPSAMOYTOJIBHBIX KOOPAUHAT.

4.1.2 IIpoeuupoBaHue NpsSMON JIMHUM U €€ oTpe3ka. [IpuHannex HOCTh TOUKHU
npsMou. JleneHue oOTpe3ka npsiMOM B 3aJaHHOM OTHOWIeHHMH. [lonmokeHue npsmon
OTHOCHUTENIFHO IIJIOCKOCTeN mpoekiuil. [lpsimas o0miero M YacTHOrO MOJIOKEHUH.
Omnpenenenre HaTYypaJbHON BEIMYMHBI OTpE3Ka MPSMOM 00ILEro MoJIOKEHUs METOJI0M
IPSIMOYTOJIBHOTO TPEYroJIbHUKA. Crieabl IPSIMOMA.



4.1.3 B3auMHOE NOJIO)KEHHE MPSAMBIX: MPSAMBIE EPECEKAIOIINECS, MTapalIeIbHbIE
n ckpemmBaronpecs. O “KOHKYpUPYIOIIMX® TOYKaX CKPEHIMBAKOIIUXCSA MpsMbIX. O
NPOEKIUAX IIOCKUX YrioB. OO0 yrie Mexay IBYyMs CKpPELIMBAIOIIMMUCS MPSIMBIMU.
Teopema o mpoenupoBaHuM mOpsiMoro yria (dactHelid ciayyait). Ilnockocts. CriocoObl
3aJaHusl MIOCKOCTH Ha ueprexke. Cnenpl mnockoctu. [Ipsimas v To4yka B IUIOCKOCTH
(IpU3HAKY IPUHAJICKHOCTH). [ JTaBHBIC TUHUU IIOCKOCTH (TOPU30HTAb U (DPOHTAIIH).

4.1.4 TTonoxxeHre MIOCKOCTH OTHOCUTENIBHO TIOCKOCTEN mpoekuuil. [lnockoctu
0O011Iero M 4YacTHOTo nojoxkeHuid. CBOMCTBO Mpoenupyomumx miockocrel. [Iposenenue
MPOCLMPYIOWEN IUIOCKOCTH Yepe3 MpsMYI0 (3aKIOYEHUE MPSMOM B IIIIOCKOCTB).
Ilepeceuenne npsamon ¢ MPOEUUPYIOLIEN TNIOCKOCTBIO. [lepeceuenne AByX IIOCKOCTEN,
U3 KOTOpBIX OAHAa - mpoeuupyromas. llepeceueHne nByX IUIOCKOCTEH 001Iero
MOJIOKEHUS (AITOPUTM PELLIEHMS).

4.1.5 Tlepeceuenue mnpsMON C TJIOCKOCTHIO OOIIETO TOJOXKEHHS (AITOPUTM
pewienus). [locTpoeHne TMHUN IEpECEUEHHMs] IBYX IUIOCKOCTEN 110 TOUKAM MePECceYEHUs
OPSAMBIX, JIEKAIIMX B OJHOM IUIOCKOCTHM C JAPYrol IUOCKOCThIO. llapamienbHOCTb
OpsiMOM M TUIOCKOCTM M JBYX IUIOCKOCTEeW (TpU3HAKU — TNapaliedbHOCTH).
[lepneHAUKYISIPHOCT, TPSIMOM M IJIOCKOCTH M JIBYX IUIOCKOCTEH (MpU3HAKU
NEPIEHAUKYIISIPHOCTH).

4.1.6 Muororpannuku. Mx m3zoOpakeHue Ha yepTeke. Touka Ha MOBEPXHOCTH
MHOrorpaHHuka. llepeceueHne  MHOrorpaHHuka  IUIOCKOCTBIO.  OmpeneneHue
HATypaJbHON BelUuuHbl Qurypsl cedyenus. IlocTpoeHune pa3BepTKH MHOTOTpaHHHKA.
Ilepeceuenne npsAMOM JIMHMM C MHOTOTPAaHHMKOM. B3aummHOe mepecedeHue
MHOT'OIPAaHHHKOB.

4.1.7 KpuBble nunuu u noBepxHoctu. OOume cBeaenus. KpuBble THHUY TIIOCKHE
U TIpocTpaHCTBeHHble. KacarenbHas K KpuBOM JMHUM. KpuBbIE DNOBEPXHOCTH.
OO6pa3oBanue KpUBBIX MOBEPXHOCTEN M UX M300pakeHue Ha yeprexe. Kinaccuduxarms
IIOBEPXHOCTEH: JIMHEHWYaTble M HEJIMHENYaTble IIOBEPXHOCTH, PA3BEPTHIBAEMBIE H
HEpa3BEPThIBAEMbIE NOBEPXHOCTH. LlMIMHApHYECKHE M KOHUYECKHUE TMOBEPXHOCTH
oOmero Bujaa. HakimoHHblE KpyroBble UMIMHAP W KOHyc. Touyka Ha KpuBOH
MOBEPXHOCTH (MPU3HAK MPUHAIIICKHOCTH TOYKU MOBEPXHOCTH).

4.1.8 TloBepxHoctu BpaimieHusi. OOpa3zoBaHHe W H300paKEHHE Ha 4YEpTEKeE.
Tepmunonorus. Touka Ha moBepxHOCTM BpameHus. Llwmnaap BpameHusa. CeudeHue
HWIMHIpPA IUIOCKOCTBhIO. Buabl cedenui. lloctpoeHune mNpoeknuid W HaATypalbHOM
BenMuuHbl uUrypsl ceuenus. Konyc Bpamienusi. Ero oOpa3zoBanue u n3o0pakeHue Ha
yeprexe. Buabl cedeHnil KOHyca MIOCKOCThIO. [locTpoeHne npoekunii 1 HaTypajabHOTO
BUJA PUTYPHI CEUCHUSI.

4.19 Cdepa. Ee oOpazoBanme u wu300paxeHne Ha uepTexe. Touka Ha
noBepxHocTu cdepbl. Ceuenune cdepsl miockocThio. Top. Ero o6pasoBanue u
n3o0paxeHne Ha uepTexxke. Buasl Topa. Touka Ha moBepxHOCTH Topa. CedyeHue Topa
IJI0CKOCTBI0. KpyroBelie ceueHus Topa.

4.1.10 BsaumHOe mnepecedeHHue KpUBBIX IMOBepXxHOCTeH. OOMmuA alIropuTm
pemieHus. [IpuMeHEeHME TIIIOCKOCTEM B KayecTBE BCIIOMOTAaTENbHBIX CEKYIIHX
NOBEPXHOCTEH TMpPHU TOCTPOCHUM JIMHUM T[EPECEUCHHS] [BYX MOBEPXHOCTEM.
XapakTepHble TOYKM JUHUU TnepeceueHus. [locTpoeHne HaTypanbHON BEIMYUHBI



burypsl ceueHusi IBYX IMEPECEKAIOMINXCA KPHUBBIX IMOBEPXHOCTEH MpPOEHUpPYIOLIEH
IJIOCKOCTBIO.

4.1.11 B3aumHoOe niepecedeHrne COOCHbBIX MOBEpXHOCTEN BpamieHus. [[pumenenue
chep B KauecTBe BCIOMOTATEIbHBIX CEKYIIMX MOBEPXHOCTEH MPHU MOCTPOCHUHU JTUHUU
nepeceveHus JByX KpHUBBIX NoBepxHOcTell. HeoOxoaumble yciaoBUs At TPUMEHEHUS
coep. [Ipumenenue cep ¢ MOCTOSTHHBIM LIEHTPOM.

4.1.12 B3auMHOe niepecedeHrne COOCHbBIX MOBEpXHOCTEN BpamieHus. [[pumenenue
chep ¢ mepeMeHHbIM LEHTPOM MPHU MOCTPOCHUM JUHUM IEPECEYEHUs JIBYX KpPHUBBIX
NoBepXHOCTEN. HacTHbIE Cilydau B3aWMHOIO MEPECEUEHUs] KPUBBIX MOBEPXHOCTEH: a)
HWIMHIPUYECKHE TOBEPXHOCTH ¢ oOmmMu  o0pasylomuMu; ©0) KOHHUYECKHE
MOBEPXHOCTU C OOIIEH BEpUIMHON; B) MOBEPXHOCTH BTOPOTO MOPSAIKA, B KOTOPHIE
MO’KET ObITh BIUCaHA (WJIM OMKCAaHA) TPEThsl MOBEPXHOCTh BTOPOTO MOpsiiKa (Teopema
Momnxka).

4.1.13 IlepeceueHune mnpsAMOW JIMHUKA C KPUBOM IOBEPXHOCTBIO. AJITCOpPUTM
pemeHns. IIpumepsl NOCTpPOEHHS TOYEK MEPECEUECHUS MPSAMOW JIMHUM C KPUBOH
MOBEPXHOCTBIO MPU UCIIOJIb30BAHUN BCIIOMOTATENBHBIX CEKYIINX MIOCKOCTEN YACTHOTO
1 OOIIETO MMOJIOKEHUH.

4.1.14 BuntoBble nMHUM U mMoBepXxHOocTU. OOpa3oBaHUE MMUIMHAPUYECKON
BUHTOBOM JIMHUU U €€ u300pakeHue Ha ueprtexe. OOpa3oBaHue W HU300pakeHUE Ha
YyepTeKe NPSIMOM U KOCOM BUHTOBBIX MOBEPXHOCTEUW. TOUKAa HA BUHTOBOM MTOBEPXHOCTH.
CedeHne BUHTOBOM MOBEPXHOCTHU MIOCKOCTBIO NEPIEHAUKYJIIPHON K OCH OBEPXHOCTH
Y IJIOCKOCTBIO, MPOXOJAIIEH YEPE3 OCh BUHTOBOW MOBEPXHOCTH. BUHTHI OHO3aX0IHbIE
¥ MHOro3axojassle. I1lar u xoa BUHTA.

4.1.15 AkcoHOMETpHYECKHE MPOEKIMU W WX Ha3zHaueHue. M3omerpuueckas u
TUMETpUYEcKass  MOPSIMOYTrojibHbIe  mpoekiuu.  KoadduimmeHTsl  MCKaXeHUs
JNEUCTBUTENBHBIE W IpuUBEAcHHBbIE. [locTpoeHHe aKCOHOMETPUYECKHX NPOECKLHN
OKPYKHOCTEM, pacIOJIOKEHHBIX B IUIOCKOCTAX NapaJUIENbHBIX IIOCKOCTSAM MPOEKIUI
V,Hu W.

4.1.16 IloctpoeHune u3oMeTpuueckoro oBana. IIpumepbl mocTpoeHus
AKCOHOMETPUYECKUX MPOEKIUN IUIOCKUX M NPOCTPAHCTBEHHBIX TI€OMETPUUYECKUX

buryp.
Bropoii cemecTp

4.2 NnxeHepHasi rpaguxa

4.2.1 Tlpeamer um KpaTkuil oudepk pa3BuTus uyepueHusi. CTaHaapTuU3alus Kak
(dakTop, CHOCOOCTBYIOIIMI pa3BUTHIO Haykd W TexHuku. Enumnas Cucrema
Konctpykropckoit lokymenraruu (ECK/I). Ee Haznauenue, CTpyKkTypa U Coiep>KaHHE.
TpebGoBanus, npenbsisisiemble Ctangapramu ECKJl k cocraBienuto u opopMiIeHHIO
YEPTEXKEU.

4.2.2 OOume mnpaBuja BBIIOJHEHUS yepTexkei. DopmaThl JHCTOB YEPTEKEH,
OcHOBHBIE U JOMOJHUTENIbHbIE (opMaThl, UX 00pa3oBaHue U obo3HaueHHue. OCHOBHAS
HaAmuch M ee pacnonoxeHue Ha ¢opmare mucta (IOCT 2.301-68). Macmtadbl



M300pakeHN U X 0003HAYCHHNE HAa YEPTEKEe B OCHOBHOW HAAMKCH U HA TOJIE YepTeKa
(I'OCT 2.302-68).

4.2.3 Jluaum 4deprexka. Tunbl JTUHUNM, UX HAYEPTAHUE U OCHOBHBIC HAa3HAYCHMUS.
TomnmuHa BCEX TUIIOB JIMHUW 110 OTHOLICHUIO K CIUIOLIHOW TOJICTOM OCHOBHOM JIMHUU
(I'OCT 2.303-68).

4.2.4 Upudtel uyeprexusie. Tunbl U pazmepsl mpudra. [Hupuna OykB u
tommuHa uHui mpudTa (FOCT. 2.304-81).

4.2.5 OcHoBHasi HaaAnuch (YIJIOBOM INTaMIl), COJEpKaHUE U TMOPSIAOK ee
3anosHeHus Ha yeptexax ('OCT 2.104-2006).

4.2.6 N3o6paxenus — Bunbl, paspessl, ceuenus (I'OCT 2.305-2008). OcHoBHBIE
MOJIOKEHUSI W ompeaeneHus. MeToJl NpSMOYroJbHOTO MPOEHUPOBAHUS — OCHOBA
cocraBieHuss ueprexxel. Bunpl. Conepkanue u onpeneneHue Buaa. [ J1aBHBIN,
OCHOBHBIE, JOMIOJIHUTEIIbHbIE U MECTHBIE BHUJIbl, UX OINPEJECICHUE U PACIIOIOKEHUE Ha
yeprexke. OO003HaUCHNE JOTOJHUTEIBHBIX M MECTHBIX BHJIOB Ha uepTexe. Paspessl.
Omnpenenenue u conaepxanue paspesa. Knaccubukamus pa3pe3oB B 3aBUCHUMOCTH OT
MOJIOKEHHSI CEKYILIEN MIIOCKOCTH OTHOCUTEIIbHO TOPU30HTAIIbHON MNIOCKOCTH MTPOEKIIHIMA
(ropu3oHTaJIbHBIE, BEPTUKAJIbHBIE, HAKJIOHHBIE), OTHOCUTEIHHO JJIMHBI U BBICOTHI
npenMeta (MpoAOJbHBIE, MOMEPEYHbIE), OT YMCIA CEKYIIUX IJIOCKOCTeW (NMpocThie U
cioxHble). Pacnonoxenue u 0003HaUeHHE pa3pe30B Ha uepTexe. MecTHbIe pa3pesbl.
CoenvHeHME 4YacTH BHUJIA M YaCTU COOTBETCTBYIOIIETO pa3pe3a M HUX pa3ACICHUE HA
yeprexe. YCIoBus, 00ecreurBaroue BO3MOKHOCTh COCIUHEHUS MOJOBUHBI BUIA U
nojoBuHbl paspe3a. Ceuenus. OmnpeneneHue U conaepkanue ceueHus. CedyeHus -
BBIHECEHHBIE W HAJOKCHHBIE, WX pACIOJOKEHHEe ¢ O0O3HAUE€HHWE Ha YepTeKe.
VYcaoBHOCTH W yHOpOIIEHUS, NMPUMEHSIEMbIE NMPU W300paKCHHH BHUJOB, Pa3pe30B U
CEUYECHUN:

1. U3o0paskeHre MOJOBUHBI BUIA, pPa3pe3a UM CEUCHUS, €CITU OHM MPECTABISIOT
CUMMETPUYHYIO pUrypy.

2. N3o0paxeHue B pa3pe3e TOHKOCTEHHBIX JJIEMEHTOB THIIa pedep KECTKOCTH,
CIIMI MAaXOBHMKOB, CIUIOIIHBIX BaJOB, KOTJa CEKyllas IJIOCKOCTh HAMNpaBieHA BJOJIb
JUTMHHOM CTOPOHBI TAKOTO 3JIEMEHTA.

3. U300paxeHue B pa3pe3e OTBEPCTH, pACIOIOKEHHBIX Ha KPYIJIbIX (hIaHIax,
KOTJla MX OCH HE COBNAAAIOT C CEKYIIEH TIOCKOCTBIO.

4.2.7 OOo3HaueHus rpaduyuecKkue MaTepuajoB M MpaBUjia UX HaHECEHUS Ha
yeptexxax (I'OCT 2.306-68). HaneceHue mITPUXOBKH B pa3pe3ax U CCUCHUSX.

4.2.8 Hanecenue pasmepoB (I'OCT 2.307-68). CBemeHuss 00 OCHOBHBIX
TpeOOBaHUSIX W TIpaBUJIAX HAHECCHHsS] Pa3MEPOB PACCMATPHUBAIOTCS BBHIOOPOYHO B
3aBUCUMOCTH OT JTAIOB BBITIOJHEHUS Tpauaeckux pador.

4.2.9 Axconomerpuueckue mnpoekuuu (I'OCT 2.317-69). IlpsmoyroabHbie
M30MeTpUYecKass u JauMerpudeckas mnpoekinun. Kosddurmumentsr wuckaxenus. O
MPOEKIMAX OKPYKHOCTEH, pACION0KEHHBIX B TJIOCKOCTSAX MapajuIeNIbHbIX MIIOCKOCTSIM
npoekuuii. HampaBieHue OOJbIION W MaJoM OCeM 2JUMIca WM WX BEJIUYUHBI B
3aBUCUMOCTH OT MPHUHATHIX KO3DPUIIMEHTOB MCKakeHHs. HampaBieHus: IITPUXOBKHU B
pa3pe3ax u CEYEHHSIX aKCOHOMETPUUECKUX U300paKeHUH.



4.2.10 OcHOBHbBIE TOJIOXKEHHUSI 1O ChEMKE 3CKHU30B. OmnpeneneHue 3CKU3a.
TpeGoBaHus K BBITOJHEHUIO JCKM3a. PeKoMeHmanmuu 10 TOCIEA0BaTEIIbHOCTH
BBITIOJIHEHHUS ACKU3a.

4.3 KomnbrorepHas rpagpuka

4.3.1 3nakomctBo ¢ Autodesk Inventor. OcHOBBI MOIETUPOBAHUS JA€TATICH.

O630p BO3MOkHOCTeW cucteMbl. MaTepdeiic. Co3nanue mapamMeTpudecKoro 3CKH3a.
JloOaBiieHHe M peAaKTUPOBAaHUE TEOMETPUUECKHX 3aBUCUMOCTEW. PenaktupoBanue
pa3mepoB. Co3nanue maccuBoB Ha 3cku3e. Co3naHue 3CKu3HbIX 010koB. [loHuManue
onoBenieHnd 3cku30B. Co3nanue 3D-reomerpuu: mnapameTpuyecKkas TBEpPIOTEIbHAS
Mozenb. BrinaBnuBanue. YcraHoBKka Marepuasia U 1Beta. [I0BTOpHOE HCTIOJIB30BAHKE
reomeTpuu 3cku3a. CBsi3b C JAHHBIMU JAPYTUX 3CKU30B. CO3aHHE 3JIEMEHTA BPAILICHHUS.
Coznanue 3nemMeHTOB cABUT. Mcnonb30BaHre NPUMHUTUBOB. J{00aBIEHHE COMPSKEHUS.
JlobGaBnenne ckpyrinenuid. JloGaBnenue ¢acok. Pasmemenne otBepctuii. CosmaHue
KpyroBOTro MaccuBa. Pazmelienre OTBEpCTUM IO CKU3aM.

4.3.2 Coznanue coopku. [lonarue urcupoBaHHOTO KOMIOHEHTa. JloOaBneHMe
COOpPOYHBIX  3aBUCUMOCTEH. 3aBUCUMOCTh  coBMemieHne. CteneHn  CBOOOJBI.
3aBucumocTh BcrtaBka. 3aBucuMOCTh  Yrod.  3aBUCHUMOCTh. KacaTenbHOCTb.
VYmopasnstomue 3aBucuMocTd. Pabora ¢ bubmmotexoit anmementoB. Hcmons3oBaHue
Macrepa mnpoeKTUpOBaHUSI OONTOBBIX COEIMHEHUNA. OKOHOMHUS BpPEMEHHU C
uHCTpyMeHTOM «COOpKay.

4.3.3 Cozpnanue 2D-ueprexeid u3 3D-nannbsix. Co3naHue BUIOB JAeTanu. TuIribl
BUIOB Ha 4eprexe. Co3gaHue HOBOro ueprexa. Paszmemienue 0a3oBoro u
IPOEKIMOHHOTO BUJIOB. Pa3menienue cedenus. Co3gaHue TONOJHUTEIBHOTO BHUAA.
Co3pnanue BIHOCHOTO BHUJa. PenaktupoBanue BU10B. BeipaBHUBaHue Buaa. Mi3meHeHue
BbIpaBHUBaHuA. OToOpakeHue Buaa. JloOaBieHne 000O3HAYEHUM B YEPTEKHBIE BUJIbI.
Mapkep ueHTpa W OCEBbIE JHMHUU. PegakTupoBaHHE HAMMEHOBAHUW W IIOJOKEHUU
o0o3HaueHui BuAOB. Pazmepsl. OcHoBHOM nHCTpyMeHT Pa3mepsl. ba3oBelil u bazoBsiii
Habop. llemv m HaGop pasmepnsix mneneit. OpauHatHeE U HabGop opauHar.
PenaktupoBanue pasmepoB. HHCTpyMeHTBI 0003Hau€HUsI OTBEPCTHHl H  pe3bo.
[Tonydenue pazMepoB ¢ MOJEIU. ACCOIMATUBHOCTh. 3aMEHA CCHUIKU Ha MO/IETIb.

4.3.4. Ilonb30BaTeNbCKUE CTUIH U 11a0JOHBI.

Pabota co ctunsamu. Co3ganue cranpapra. Co3gaHue THUHOBBIX XapaKTEPUCTHUK
o0bekToB. OrmpejeneHre CTUI TEKCTa Js pa3MepoB M oOo3HaueHuil. OnpeneneHue
HOBOTO CTHJII pa3Mepa. YCTaHOBKA mapamMerpoB cijos. HacTpoilku THUNOBBIX
xapakTepucTuk 00bekToB. CoxpaHeHue craHaapra. H3meHeHue CTUIS 1BETA.
Onpenenenue HoBoro marepuana. OnpeneneHue OCHOBHOM Haanucu. CoxpaHEHHe
HOBOro 1madsaona. Co3nanue madioHa ObICTPOro 3amyckKa.

4.3.5. Co3nanue CIOXKHBIX YEPTEKEU U AETATUPOBOK.

CoznaHre CII0KHOTO 4YepTeXHOro BuAa. IIpOoeKUMOHHBIA BHA M3 CEUYCHUS.
Co3naHne 3CKu3a Ha 4YepTeKHOM BHie. MecTHbI paspe3. M3MeHeHne OTHOLIEHUI
yeprexen aerann. Bugumocts neranei. [lomasnenune Bupa. IlonpaBiienue smemMeHTOB
yeptexka. PaspeiB Buga. Cpes. Ilonp3oBaTenbckuil Bui. M Cmosib30BaHHE CIOMKHBIX



MHCTPYMEHTOB Ui 00O3HAaYeHW Ha dYepTeke. ABTOMATHMYECKUN TEKCT. BhiHOCKA.
Cnenmanbhapie 00o3HaueHus. Homepa mo3umuii. ABToHyM™eparus no3uiuii. Co3nanue
cnenudukanuu. PenaktupoBaHue 3HaueHUs pa3MmepoB. [IpocTaHOBKa OpAUHATHBIX
pa3MepoB U aBTOMATUYECKUX OCEBBIX JIMHUM. Tabnniia oTBEpCTUil.

4.3.6. OcoOeHHOCTH MTPOEKTUPOBAHMS CIOKHBIX JCTajCH.

5. O0pa3oBaresibHbIE TEXHOJIOTHHU

Meronuka npenogaBaHus aucuMIUIMHbl  «HauepraTtenbHass reomeTpus U
WH)XEeHepHasi Tpaduka» U peanus3arus KOMIETEHTHOCTHOTO MOAX0Ja B M3JIO0KEHUH U
BOCIIPUSITUM MaTepHajla MpeayCMaTPUBAET HCIOJIb30BAHHUE CIEAYIOIIUX AKTUBHBIX U
UHTEPAKTUBHBIX (OpPM TPOBEACHHUS TPYMIOBBIX, WHIUBUAYAJIbHBIX, ayJUTOPHBIX
3aHATUN B COYETAHUU C BHEAYIUTOPHOU pabOTOH ¢ 1enbio POPMUPOBAHUS U PA3BUTHUS
poeCCUOHATTEHBIX HABBIKOB, 00YYarOIIUXCS:

— IIOATOTOBKA K CEMHHAPaM U IIPAKTUYECKUM 3aHATHSAM JI0Ma U B KOMIIBIOTEPHBIX
ayIUTOPHSIX BY3a,

— 3alllUTa U UHIUBUyaJIbHOE 00CYK/IEHUE BBIIIOJHAEMBIX 3TAllOB MPAKTUYECKUX
pabor;

— pa3bIrpbIBaHUE poJieH (POJIEBbIE UIPHI);

— UHAUBUIYAJIBHBIN TPEHAK;

— T'PYNIIOBOM TPEHUHT;

— TIPOBEIEHUE MACTEP-KIIACCOB JKCIIEPTOB M CHELUAIMCTOB I0 WHKXEHEPHOU
rpaduke U KOMIBIOTEPHOMY MOJEIUPOBAHUIO.

VY aenbHbIl Bec 3aHATHI, MPOBOJMMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeaeseH
[JIaBHOM  1eNbl0  00pa30oBaTENbHOM MPOTpaMMbl, OCOOCHHOCTHIO KOHTHHIEHTA
oOydalomuxcsi H colepkaHueM aucuuiinHel «HaueprarenbHas reoMmeTpusi W
WH)XeHepHas rpaduka» ¥ B LEJIOM O AMCHUILIHHE cocTaBisieT 50% ayauTOpHBIX
3aHATUN. 3aHATUS JIEKIUOHHOTO Tuna cocTaBisitoT 20% oT o0bema ayaIuTOPHBIX
3aHATUH.

6. OueHo4HbIe cpeacTBa /51 TEKYLIEro KOHTPOJISA yCIeBaeMOCTH, IPOMEKYTOUHOM
aTTecTAlMM [0 UTOraM OCBOEHUS JUCIHUIIMHBI U Y4eOHO-MeTOINYeCKoe
o0ecreyeHre CaAMOCTOSITEIbHOM PadOThI CTYAEHTOB

B mpomecce o00yueHus HMCHOIB3YIOTCS CIEAYIOIIME OILEHOYHBbIE (HOPMBI
CaMOCTOSITENIbHOM paboOThl CTYACHTOB, OIICHOYHBIE CpPEJICTBA TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH U ITPOMEKYTOUHBIX aTTECTALIAN:

B nepBoM ceMecTpe

- pabouas TeTpaip;

- MMOJIFOTOBKA K CEMUHAPaM, BBITIOJIHEHUE MPAKTUUECKUX 3aJIaHUM M UX 3aIIUTa;
- pellleHre KOMILJIEKTOB 3a/1ay4;

- KOHTPOJIbHAs paboTa;

- 9K3aMEH.




Bo BTOpOM cemecTpe

- IIOATOTOBKA K CeMI/IHapaM, BBIITIOJIHCHUC HpaKTI/I‘-IeCKI/IX BaI[aHI/Iﬁ 1 UX 3auTa,
- pelIeHre KOMILUIEKTOB 33/1a4;

- KOHTPOJIbHAs paboTa;

- 3a4eT.

OOpa3ibpl TECTOBBIX 3a/laHMi, paboueil TeTpajau, KOHTPOJBHBIX BOIPOCOB HU
3alaHuid  JUIsl TPOBEJCHUS TEKYIIEro KOHTPOJsS, SK3aMEHAIIMOHHBIX OWJIETOB,
MIPUBEICHBI B IPUIOKEHUU 2.

6.1. @oHI OLIEHOYHBIX CPEJICTB sl IPOBeICHUs POMEKYTOYHOM aTTeCTALUH
o0yJyaruuxcst o JUCHUIIHHE (MOAYJII0)

6.1.1. TlepeueHbp KOMIETEHIMI C yKa3aHHEM »3TarnoB HX (OPMUPOBAHUSA B
npolecce 0CBOEHHUs 00pa30BaTENbHOM TPOrpaMMBbl.
B pesynaprare OCBOGHHS AMCUUIUIMHBI  (MOAYHs) (OPMHUPYIOTCS — CIEIYIOLIUE
KOMITETEHIIHH:

B pesyabTare ocBoeHus1 00pa3oBaTeJbLHOM IPOrPaMMBbI

Ko xomMnereHnun .
o0yuyaruuiics 10J1:KeH 00,1a1aTh

OIIK-1 CIOCOOHOCTBIO peIIaTh 334a4H MPO(HecCHOHATFHON AEATENbHOCTH Ha
OCHOBE HCIOJIb30BAaHHS TEOPETUIECKUX U MMPAKTUIECKIX OCHOB
€CTECTBCHHBIX M TEXHUYECKHX HAYK, a TAKXKe MaTeMaTH4YEeCKOTO
ammapara.

B npouecce ocBoeHust 00pa3oBaTeabHON MPOrpaMMbl JAHHBIE KOMIIETEHIIMH, B
TOM YHCIIE WX OT/EIbHbIE KOMIIOHEHTBI, (JOPMUPYIOTCA MOITAHO B XOJAE OCBOCHUS
00y4aromUMUCS AUCUUIUIMH (MOIYJEH), MPAKTUK B COOTBETCTBUU C YYEOHBIM TUIAHOM
U KaJIeHIapHbIM TpauKkoM yueOHOro mporecca.

6.1.2. Onucanue nokasareJseid M KpUTepreB OLCHUBAHUSA KOMIIeTEHIIUIA,
(popMHpYyeMBIX 110 HTOI'aM OCBOCHHMS AUCHHUILIUHBI (MO1YJIsI), ONMUCAHUE LKA
OLICHHBAHMA

[TokazaTrereM OICHMBAHUS KOMIICTCHIIMA HA  Pa3NMYHBIX  dTamax Hx
(dbopMUpOBaHUS SIBISETCS OCTIDKEHHUE OOYYAIONIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB
00y4eHHUs Mo JTUCHUIUIMHE (MOIYJIIO).

OIIK-1 ctocoGHOCTRIO pemnaTh 3a1a4i Tpo(HEeCCHOHATLHOMN ACSITEIIPHOCTA HA OCHOBE MCTIOb30BaHUS




TCOPCTUYUCCKHUX U IMPAKTUYCCKUX OCHOB CCTCCTBCHHBIX U TCXHUYCCKHUX HAYK, a4 TAKIKC MAaTCMAaTUYCCKOI'O

amnrmnapara.
KpuTtepun oneHuBanust
IMoka3zaTeJb
2 3 4 5
3HaTh: OO0yJaromuiics OOyyaromuiics OO0yJaromuiics OO0yJaromuiics
- METOIBI JIEMOHCTPHUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
MIOCTPOEHUS MOJIHOE OTCYTCTBUE | HEMOJHOE COOTBETCTBUEC | YACTHUUHOE MOJIHOE
00paTHMBIX WJIM HEIOCTATOYHOE | CJIEIYIOIINX 3HAHUM: - COOTBETCTBHE COOTBETCTBHE
yepTexen COOTBETCTBHE METOJIBI TOCTPOEHUS CIEIYIOINX 3HAHUN: | CIEXYIOMNX
MIPOCTPAHCTBEHHBIX | CIEMYIOMINX 00paTHMBIX YepTexen - METOJIBI 3HAHUH: - METOJIBI
O00BEKTOB U 3HaHUM: - METOABI MPOCTPAHCTBEHHBIX MIOCTPOEHUS MIOCTPOEHUS
3aBHCHMOCTEH; MIOCTPOEHUS 00BEKTOB H 00paTHUMBIX 00paTHUMBIX
M300pakeHMsI Ha 00paTHMBIX 3aBUCUMOCTEH; yepTexen yepTexen
YepTeke MPSIMBIX, | YepTexen n300paKeHUs Ha MPOCTPAHCTBEHHBIX | MPOCTPAHCTBEHHBIX
IJIOCKOCTEH, MIPOCTPAHCTBEHHBIX | YEPTEKE MPSMBIX, 00BEKTOB U O00BEKTOB U
KpPUBBIX JIMHUU U O00BEKTOB U MJIOCKOCTEH, KPUBBIX 3aBUCUMOCTEIH; 3aBUCUMOCTEIH;
MMOBEPXHOCTEH; 3aBUCUMOCTEM; JUHUHN ¥ TIOBEPXHOCTEH; | M300pakeHUs Ha M300pakKeHMsSI Ha
TpeOoBaHUs M300pakKeHHs Ha TpeOoBaHUsI gepTeke MPSIMBIX, gepTeke MPSIMBIX,
FOCYJApCTBEHHBIX | UYEPTEKE MPSMBIX, roCyJJapCTBEHHBIX IJIOCKOCTEH, KPUBBIX | MJIOCKOCTEH,
CTaHJIapTOB IJIOCKOCTEH, crangaptoB Equnoit JUHUN U KpPUBBIX JIMHUU U
EnuHoit cuctemsl KPUBBIX JIMHUU U CHUCTEMBI MOBEPXHOCTEH; MOBEPXHOCTEH;
KOHCTPYKTOPCKOH | OBEPXHOCTE; KOHCTPYKTOPCKOM TpeOOBaHM TpeOOBaHM
JIOKyMEHTAIUH TpeOOBaHUS nmokymenTaru (ECKJI), | rocynmapcTBeHHBIX roCyJapCTBEHHBIX
(ECKN). TOCYJApPCTBEHHBIX | JOIMYCKAaIOTCS crangaptoB Enunoit | ctangapToB
CTaHIapTOB 3HAYUTENbHBIEC OMUOKH, | CUCTEMBI Enunoii cucremsl
EnuHoit cuctembl MIPOSIBIIAECTCS KOHCTPYKTOPCKOM KOHCTPYKTOPCKOM
KOHCTPYKTOPCKOU HEJI0OCTaTOYHOCTh JIOKyMEHTAIUH JIOKyMEHTAIUH
JIOKYMEHTAIHH 3HAHUH, TI0 Py (ECKN), HO (ECKI); cBobomHO
(ECK]D). oKazaTeleH, JIOTTYCKAIOTCS OTICpUPYET
obOyJaromuiics HE3HAYNTEbHbIE PHOOPETEHHBIMHU
UCIIBITHIBACT OIINOKH, 3HAHUSIMHU.
3HAUYUTEIbHbIC HETOYHOCTH,

3aTpyIHEHUS IPU
OTIEpUPOBAHUH
3HAHUSMU TPU UX
MIEPEHOCE HA HOBEIC
CUTYyallnH.

3aTpyIHEHHS MIPH
AQHATUTHYECKUAX
orepanusx.




YmMmerb:
MIPUMEHSTH
METO/JTbI ¥ CIIOCOOBI
peuieHus 3a1a4
HauepTaTesbHOU
TeOMETPHH B
MOCJIETYOITUX
paszmenax
WH)XEHEPHOU U
KOMIIBIOTEPHOM
rpaduku mpu
BBITIOJTHCHUN
KOHCTPYKTOPCKOM
JOKYMEHTAIIHH;
BBITIOTTHSTh
ACKU3BI, YEPTEKU U
TEXHUYECKHE
PUCYHKH
CTaHJIAPTHBIX
JeTaneH,
pa3bEMHBIX U
HEPa3bEeMHBIX
COCIMHEHUN
JieTanen u
COOpPOYHBIX
€AVHULL;

OO0yuaromuiics He
YMEET WJIH B
HEJIOCTATOYHOU
CTEIICHU YMEET
WCTIONIB30BaTh U
MIPUMEHATH METOBI
Y CIIOCOOBI
peuieHus 3aaa4
HauepTaTesbHOU
TeOMETPHH B
MOCJIETYIOITUX
paszmenax
WH)XEHEPHOU U
KOMIIBIOTEPHOM
rpaduku mpu
BBITIOJTHCHUU
KOHCTPYKTOPCKOM
JOKYMEHTAIIHH;
BBITIOJTHSTH 3CKU3HI,
YEPTEKH U
TEXHUYECKHE
PUCYHKH
CTaHJIAPTHBIX
JleTajieH,
pa3bEMHBIX U
HEpa3bEeMHBIX
COCTMHEHUU
JieTanen u
COOpPOYHBIX
€AVHULL;

OOyuaromuiics
JIEMOHCTPUPYET
HEIOJIHOE COOTBETCTBUE
CJICAYIOLIUX YMECHUM:
MIPUMEHSATH METOIBI U
CITOCOOBI pereHus 3a1ad
HaYepTaTeIHLHON
TCOMETPHH B
MOCTIEAYIOMINX pa3enax
WH>XEHEPHOU U
KOMIIBIOTEPHOU rpaduku
MIPH BBITIOJTHCHUN
KOHCTPYKTOPCKOM
JIOKYMEHTAIIHH;
BBITIOJTHSITH ACKU3HI,
YEPTEKU U TEXHUICCKUC
PUCYHKH CTaHJIAPTHBIX
JleTalieid, pa3beMHBIX U
HEPa3bEMHBIX
COCIMHECHUM eTaneit u
COOpPOYHBIX €IMHUIL.
Homyckarorcs
3HAYUTEIHLHBIC OITUOKH,
MPOSBISICTCS
HEJIOCTATOYHOCTh
YMEHUH, 10 pany
IOKa3aTelIeH,
oOyJarouiics
WCTIBITHIBACT
3HAYUTEIbHBIC
3aTpyIHEHUS MPU
OTIEPUPOBAHUU
YMEHHUSIMH TIPHA UX
TIEpeHOCe Ha HOBbIE
CUTYyaIluH.

OO0yJaromuiics
JEMOHCTPHUPYET
YaCTHYHOC
COOTBETCTBHE
CIIEYTOIINX
YMEHUH: IPUMEHSITh
METO/JTbI U CIIOCOOBI
pelieHus 3a1a4
HauepTaTebHOU
TeOMETPHH B
MOCJIETYIOITUX
paznenax
WH)XEHEPHOU U
KOMIIBIOTEPHOM
rpaduku mpu
BBITIOJTHCHUU
KOHCTPYKTOPCKOM
JOKYMEHTAIIHH;
BBITIOJTHSTH 3CKU3HI,
YEPTEKH U
TEXHUYECKHE
PUCYHKH
CTaHJIAPTHBIX
JeTanel, pa3beMHBIX
1 Hepa3beMHBIX
COEIMHECHUI
neTaneit u
COOPOYHBIX EMHUIL.
VMeHus: 0CBOCHBHI,
HO JIOTTYCKAaOTCS
HE3HAYUTEITHHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyIHEHHS MIPH
AQHAIMTUYECKUX
oTeparmsx,
MepeHoce YMEHUM Ha
HOBBIC,
HECTaHJIaPTHBIC
CUTYaIUH.

OO0yyaromuiics
JEMOHCTPHUPYET
MOJTHOE
COOTBETCTBHE
CIIEYTOIINX
YMEHHUI:
MPUMEHSATH METOIBI
Y CIIOCOOBI
pemieHus 3agad
HauepTaTesbHOU
TCOMETPHU B
MOCIIEAYIOITIX
paznemnax
WHXXEHEPHOU U
KOMITbIOTEPHOM
rpaduku mpu
BBITIOJTHEHUN
KOHCTPYKTOPCKOM
JIOKYMECHTAIIHH;
BBITIOJTHSTH 3CKU3HI,
YepTEXKH U
TEXHUYECKHE
PUCYHKH
CTaHJIAPTHBIX
JIeTajieH,
pa3bEMHBIX U
HEPa3bEeMHBIX
COCTMHEHUU
Jeraneit u
CcOOpPOYHBIX
eaunull. CBOOOTHO
OrepupyeT
IPUOOPETCHHBIMA
YMEHUSIMH,
MPUMEHSET UX B
CUTYyaIUsIX
MOBBIIICHHON
CIIOKHOCTH.




Baagern:
MMEIOITIMHCS
CPEICTBAMU H
criocobaMu
BBITIOJTHEHHSA
paboueit
MIPOCKTHOM U
TEXHOJIOTMUYECKOU
JOKYMEHTAIINY,
METOJIaMHU
TBEPJOTEIHLHOTO
MOJICTTUPOBAHUS
TeHepaIiu
yepTexKe, peBepc
VHXUHUPUHTA U
py4YHOTO
JCKU3UPOBAHUA.

OO0yuaromuiics He
BIIA/IEET WU B
HEJIOCTATOYHOU
CTCIICHU BJaJieeT
MMEIOITIMHCS
CpeICTBaMH H
criocobaMu
BBITIOJTHCHHS
paboueit
MPOEKTHOU U
TEXHOJIOTMYECKOU
JIOKYMEHTAIIWY,
METOJIaMHU
TBEPAOTEIHLHOTO
MOJICTTUPOBAHUS U
TeHepaIuu
yepTexKe, peBepc
VHXUHUPUHTA U
Py4YHOTO
ACKU3UPOBAHUSL.

OO0yJarommuiics BIageeT
UMEIOITIMHUCS
CpEIICTBAMU H
CIoco0aMu BBITIOJTHEHUS
paboueii IPOEKTHOH 1
TEXHOJIOTHYECKOU
JIOKYMEHTAIIVH,
METOJIaMHU
TBEPAOTEIEHOTO
MOJIETTMPOBAHUS U
TeHEepaIuK YePTEKEH,
peBepc UHXUHUPHUHTA U
PYYHOTO ACKU3UPOBAHUS,
JIOTTYCKAIOTCS
3HAYUTEIHLHBIC OITUOKH,
MIPOSIBISICTCS
HEJIOCTATOYHOCTH
BJIa/ICHUSI HABBIKAMH 10
psny ToKazaTeleH,
OO0yuaroruiics
WCTIBITHIBACT
3HAYUTEIbHBIC
3aTpyIHEHUS MPU
MPUMEHECHUHN HAaBBIKOB B
HOBBIX CUTYaIIHsX.

OO0yJaromuiics
YaCTUYHO BJasieeT
MMEIOITIMHUCS
CPEICTBAMH H
crocobaMu
BBITIOJTHEHHSA
paboueil mpoeKTHOI
Y TEXHOJIOTUYECKON
JOKYMEHTAIIWH,
METOJIaMHU
TBEPAOTEIILHOTO
MOJICTTUPOBAHUS
TeHepaIiu
yepTexKe, peBepc
VHXUHUPUHTA U
Py4YHOTO
JCKU3UPOBAHHUA,
HaBBIKH OCBOEHBI, HO
JIOITY CKAIOTCS
HE3HAYUTEITHHBIC
OIIIMOKH,
HETOYHOCTH,
3aTpyTHEHUSI IPH
AQHAIMTUYECKUX
oTIepaImsIx,
MepeHoce YMEHU Ha
HOBBIC,
HECTaHJIAPTHHIC
CUTYaIIH.

OO0yuatomuiics B
ITOJTHOM 00beMe
BIIaJIcET
MMCIOIIMMHUCS
CpeacTBaMu U
criocobamu
BBITIOJTHCHHUS
paboueit
MPOEKTHOU U
TEXHOJIOTHIECKOMN
JIOKYMEHTAIIWY,
MeTOodaMHt
TBEPOTEILHOTO
MOJICTHPOBAHUS U
reHepaIuu
YepTexKEen, peBepe
WHXAHUPUHTA U
PYYHOTO
ACKU3HPOBAHHUSA,
CBOOOTHO
TIPUMEHSET
TTOJTyIYCHHBIC
HAaBBLIKU B
CUTYyaIUsIX
MTOBBIIIICHHOM
CJIO’KHOCTH.

[IIxaspl OLIECHMBAHMS PE3YIBTATOB IIPOMEKYTOUYHOM aTTECTALMHU U UX ONKUCAHUE:

dopMa NPpOMEKYTOYHOM ATTECTALMM: 3a4eT.

[IpomexxyTounass arrecramusi oOydarommxcs B ¢Gopme 3a4éTa MPOBOAUTCS TIO
pe3yabTaTaM BBITIOJHEHUS BCEX BHIIOB y4eOHOUW pabOThI, TPEIYCMOTPEHHBIX YUECOHBIM
IUIAHOM [0 JAaHHOM AMCHUIUIMHE (MOAYJIO), MPU 3TOM YUYHUTHIBAIOTCS PE3YJIbTAThI
TEKYIIETO KOHTPOJISL YCIIEBAEMOCTU B TeueHue cemectpa. OLeHKa CTENEHN TOCTUKEHUS
OoOy4YarouMMuUCs IJIAHUPYEMbIX PE3yJIbTaTOB O0ydYeHUs MO JUCLHUILIMHE (MOAYJIIO)
POBOJUTCS MPENoiaBaTesieM, BEAYIIUM 3aHATHS 10 TUCUHUILIUHE (MOIYJI0) METOJIOM
KCHepTHOW oueHku. [lo HUTOraM mNpOMEKYTOUYHOW AaTTECTAUMU [0 JUCLHUILIAHE
(MOIIyJI0) BBICTABIISIETCA OIIEHKA «3aYTEHO» WIIM «HE 3auTeHo». K mpomexxyTouHoin
aTTECTAIlMM JOMYCKAIOTCSA TOJBKO CTYACHTHI, BBHITIOJIHUBIIINE BCE BHIBI y4eOHOM
paboThI, MpeayCMOTPEHHBIE pabdoueil mporpaMmMoil mo aucruiuinHe « KoMmbroTepHbIit




NPaKTUKYyM 1O WHXEHEpHOU rpaduke» (BBIIOJHWIN JTabopaTopHble paboThI, CHamu
KOHTPOJIbHBIE pabOThI, pacueTHO-rpaduueckue paboThl).

Hlkana
Onucanue
OLICHUBAHUSA

BrimonHeHsl Bce BUIBI y4eOHOW pabOTHI, TPEITyCMOTPEHHBIE
yueOHbpIM TuTaHOM. CTyAEHT JIEeMOHCTPHPYET COOTBETCTBUE
3HaHWM, yMEHUH, HABBIKOB MPUBEJCHHBIM B  TabIMIAX
nokasareyieid,  omepupyer  NPUOOPETEHHBIMU  3HAHUSIMH,
3auTeHO | yMEHUSIMU, HaBBIKAMH, IPUMEHSIET UX B CUTYaIUsX MOBBIILIEHHON
cinoxHoCTH. [Ipu 3TOM MOTYT OBITH AOMYIICHBI HE3HAUNTEIHHBIC
OmMMUOKA, HETOYHOCTH, 3aTPyJHCHUS TMPU aAHATUTHIECKUX
omepanMsax, IEepeHOCEe 3HAaHMM W yMEHUM Ha  HOBBIE,
HECTaHJaPTHHIC CUTYAIIHH.

He BomonHen oauH wiu Oosiee BHIOB ydeOHOW pabOTHI,
PEeTyCMOTPEHHBIX yueOHBbIM MIaHOM. CTyAEHT JNEMOHCTPUPYET
HEMOJHOE  COOTBETCTBME  3HAHWUM,  yYMEHHM,  HaBBIKOB
OPUBEIECHHBIM B  Ta0nMIAX  IOKa3aTesed,  JOIyCKaroTCs
He 3aureno .
3HAYUTENIbHbIE OMIMOKM, MPOSBIAETCS OTCYTCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB IO sy ITOKa3aTeJIe, CTyACHT HCIBITHIBACT
3HAYUTEbHBIE 3aTPYJHEHUs IPU ONEPUPOBAHUU 3HAHUSIMHU U

YMCHHAMU IIPU UX IIEPCHOCC HA HOBBIC CUTYyalluu.

dopMa NPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

[TpomexyTouHas arrectanus oOydarommxcs B GopMe K3aMeHa MPOBOJIUTCS IO
pe3ysibTaTaM BBINOJIHEHUS BCEX BUAOB yueOHOU paOOThl, MPEyCMOTPEHHBIX YUeOHBIM
IUIAaHOM M0 JIaHHOW JUCHMIUIMHE (MOAYJI0), IPU 3TOM YUHUTBHIBAKOTCS PE3YJbTAThI
TEKYILEro KOHTPOJISI YCIIEBAEMOCTH B TedeHHUe ceMecTpa. OneHKa CTeNeHU JOCTHKEHUS
0o0y4arlMMuUCs IUIAHUPYEMBIX pe3yJbTaToB OOyYEHHUs M0 AUCHUIIMHE (MOIYJIO)
IOPOBOAUTCS IMPENojaBaTesieM, BEAYIUM 3aHATUS N0 TUCUUILUIMHE (MOJYJII0) METOJIOM
DKCIIEPTHOM oueHku. [lo wWroram mnpomMexyToO4HOM arrecTaluuyd II0 JUCLHMILINHE
(MOITyJI0) BBICTABIISIETCS] OLIEHKA «OTIMYHO», «XOPOLIO», «YIOBJIETBOPUTEIBHO» WIIU
«HEYIOBIIETBOPUTEIIBHO).

K nmpomeXyTOYHOM arTecTanyu JOIYCKAIOTCS TOJIbKO CTYJEHTHI, BBITOJIHUBILINE
BCE BUBI yUeOHON paboThl, MPEayCMOTPEHHBIE paboueil MporpaMMoil Mo JUCIUIINHE



«HauepraTenpHasi reoMeTpusi 1 WHXKCHEpHAs KOMITbIOTEpHAasi Tpaduka (BBITIOJHUAIN
HE0OXoaMMbIC TpapUIeCKue 3aIaHus, CIATA KOHTPOJIbHBIE PAOOTHI).

HlIkana ouenusanusn Onucanue

Buvinonnenvt  6ce  6uovl  yuebnou  pabomul,
npedycmompeHnuvle  yueoHvim  naanom. Cmyoenm
O0eMOHCmpupyem coomeemcmeue 3HAHUU, YMeHUl,
HABbIKOB8 NPUBEOCHHbIM 8 mabauyax noxazameinetl,
Omntasio onepupyem npuoOpemeHHbIMU 3HAHUAMU, ymehtu;wu1
HABLIKAMU, NPUMEHSIem UX 68 CUMYayusx NnoGvluleHHOU
crooxcrocmu. Ilpu smom moocem 6vimb O0OnyweHa
He3HAUUMeNbHAs OWUOKA, HeMOYHOCMb, 3ampyOHeHUe
npU aHaIUMU4ecKux onepayusax, nepeHoce 3HaAHull u

yMeHUIZ Ha Hoeble, HecmaHdapmele cumyayuu.

Boinonnenoi 6ce 8UObl  yyebHOU  pabombl,
npedycmompeHnuvle  yueoHvim  naanom. Cmyoenm
O0eMoHCmpupyem HenonHoe, npasuibHoe
Xopouwo coomeemcmeue SHAHUIL, YMeHUll, HABLIKOG
npuseOeHHviM 8 madbauyax noxasameneu, aubo eciu
npu smom Ovliu Oonywenvl 2-3 HecyuecmeenHvle
ouuoKU.

Buinonnenvt  6ce  6uovt  yuebHou — pabomubl,
npedycmompeHntvle  yyeOHviM — niaanom. Cmyoenm
O0eMOHCMpUpyem coomeemcmeue 3HaHull, 8 KOmopom
Yooenemeopumenvro

oceéewjena OCHOBHAs, HAuboOdee BAJNCHAS  4ACMb
mamepuania, HO Npu  IMOM  OONYWeHA  O0OHA

BHAUUMENbHAS OUWUOKA UL HeMOYHOCb.

He svinonnen ooun unu 6onee 6uoos yueonou pabomeol,
npeoyCMOmMpeHubix  yueoHvim  naanom. Cmyoenm
O0eMOHCmpuUpyem HenoiHoe COOmeemcmeue 3HAHUI,
VMeHUl,  HABLIKO8  NPUBCOEHHbIM 68  MabaUyax
Heyooesnemeopumenvto N}
nokaszamejetl, OONYCKAOMcs 3HAYuUmenvbHvie OuUOKU,
NPOABIAECMCS OMCYMCmEUue 3HAHUU, YMeHUll, HABbIKOG
no pady nokazameneu, CmMyOewm  UCHbIMblEaem

SHAYUmMeJlbHble 3ampy0HeHuﬂ npu onepuposaruu




SHAHUAMU U YMEHRUAMU nNpU UX NEePeHoce Ha HOoe6ble

cumyayuu.

@OoHIBl OLICHOYHBIX CPEACTB IMPEACTaBICHbl B NPUIOKEHUH 2 K paboueit
[IporpaMme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE O0ecneyeHre JUCHUIIUHbI

a) OCHOBHAas JIUTepaTrypa:

I. Kypc HaueprarensHoii reomerpun CemenuoB-OrueBckuit  M.A.  Kypc
HauepTaTeabHOM reoMetpun. — M.: Beicmias mikosa, 2006. — 272 c.

2. Topnon B.O., UBanoB 0.b., ComumeBa T.E. COopHuMK 3amad 1o Kypcy
HayepTarenbHoi reomerpun. — M.: Beiciias mkona, 2000. — 320 c.

3. @aznynun O.M., XangunoB B.A. Umxenepnas rpaduxa. M.: M3n. uentp
«Axagemus», 2006. — 394 c.

4. bpoackuit A.M., @aznynun O.M., XanmunoB B.A. Hmuxenepnas rpaduka
(meTaimmooOpaboTka). M.: Uza. nentp «Akamnemusi», 2003. — 396 c.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:

5. Cranpmaptet ECKJI: T'OCT 2.101-68, CoOopouHblii ueprex. MeToaudeckue
ykazanus. M.: MAMMU. 2000. '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+-I'OCT 2.307-68, T'OCT
2.311-68, TOCT 2.315-68, 'OCT 2.317-69, I'OCT 2.401-T'OCT 2.409-74.

6. bpoackuit A.M. HaueprarenbHas reomerpus. YueOHoe mocooue Nel520. - M.:
MI'TY «MAMM», 2004. — 132 c.

7. bponackuii A.M. HaueprarensHas reometpus. [locTpoeHne nTuHui B3aMMHOTO
nepeceueHust noBepxHocteil. Metonuueckue ykazanusi Ne504. M.: MI'TY
«MAMMN», 2015. - 36 c.

8. Komnektus aBropos. [log penakuueit ®aznynuna 3.M. BrinonHeHue yeprexeit
u 3¢cku30B. [locTpoenue nzo0paxkenuit. Meroanueckue ykazanus Nel720. M.
MI'TY «MAMM», 2003. — 38 c.

9. Komnextur aBTopoB. Ilox penakiueit ®aznmynuna 9.M. Pe3pObl U pe3n0OBbIE
coenuHeHusa. Meroguueckue ykazanus Ne5S08. M.: MI'TY «MAMMN», 2011.- 41
C.

10.KonnextuB aBTopoB. [loa penakuuein ®@aznynuna .M. Hanecenue pasMepoB Ha
ACKM3axX M paboumx yeprexax aetaneid. Yacte 1. Meroauueckue ykazanus No
509. M.: MITY «cMAMMN», 2011.- 28 c.

11.®aznynun 3.M., SAxoByk O.A. Texuuueckas rpaduxa, Uszz.: Lentp
«Axagemus», 2018 — 504c.

B) [IporpamMmmHoe o0ecnieueHne U HHTEPHET-PECYPCHI:
[IporpammHoe obecriedeHue:



1. Autodesk Inventor (becruiathast cTyaeHueckast Bepcust).
2. Autodesk AutoCAD (becnuathasi cTyaeHuecKast Bepcusi).
3. Autodesk Fusion 360 (becraTHas ctyeHueckast BEpcusi).

HHTepHET-pecypchl BKIIOYAIOT YICOHO-METOIUYECKHE MAaTEPHAIIbI B 3JICKTPOHHOM
BUJIC, TIPEJICTAaBIICHHbIC Ha caiiTe lib.mami.ru B pa3nesne « DJIEKTPOHHBIN KaTaJlor)
(http://lib.mami.ru/lib/content/elektronnyy-katalog).

[Tone3nsie yueOHO-METOANYECKUE U WH(DOPMAITMOHHBIC MATEPUATIBI PEICTABICHBI
Ha cauTax:

YueOusrii kypc no Fusion 360:
https://www.youtube.com/playlist?list=PL19LEPktOr7agvWtAKWb3bAwgOIKNKSsIN
VYuebubie maTepuanbl Autodesk:
http://www.autodesk.ru/adsk/servlet/index%3Fsite]lD%3D871736%261d%31D9298027

8. MarepuajibHO-TEXHHYECKOE O0ecleYeHre U CIUTITHHbI

[IaTe kOMIBIOTEpHBIX JabopaTopuii Kadenpsl «WmxenepHas rpaduka u

KOMIbIOTEpHOE MojenupoBanue» Aya. [IK416, I[1K417, T1K418, TIK517, TIK518
OCHAIIIEHHBIE KOMIIbIOTEpaMu, JabopaTopus ¢ (HOHAOM THUTIOBBIX JI€TaJeH W HATIISTHBIX
rmocoowutii I11K419.

9. MeToauveckue peKOMeHIAUM 1JIsl CAMOCTOSITEILHOH padoThI CTY/IEHTOB
DTamnbl Mpolecca OpraHu3auu CaMOCTOSTEIbHON paboThl CTYACHTOB:

HOJATrOTOBUTENFHBIA  (OmpeAeNneHre Iieied M COCTaBJI€HHWE  MPOTPAMMBI
CaMOCTOSITEJIbHOM  pabOThl, MOArOTOBKA METOJMYECKOro obOecnedeHus: u
o0opyaoBaHuUsA);

OCHOBHOM (peanu3amusi MPOrpaMMbl C HCIOJb30BAaHHE MPHEMOB TIOMCKa
uHpOpMallMU: YCBOEHHE, IMepepadoTKa, NPUMEHEHHEe, T[epeAada 3HaHU,
¢bukcupoBaHue pe3yIbTaToOB);

3aKJIIOUNTENbHBIN  (OLeHKa 3((EKTUBHOCTH UM  3HAYMUMOCTH  MPOTPAMMBI;
aHaJIM3 Pe3yJbTaTOB CaMOCTOSITENIbHOM pabOThl, UX CHCTEMAaTU3allvs; BBIBOJABI O
HAIPABJICHUSAX ONTUMHU3ALUU TPYIa).

UT0oOBI MpaBUIIBHO OPTraHU30BATh CBOK CAMOCTOSITENIbHYIO paboTy, HEOOXO0IUMO

CTYJIEHTYy CO3/1aTh YCIOBUS JJIi TNPOJYKTUBHOM YMCTBEHHOW jestenbHOCTH. K
YCJIOBUSIM MPOAYKTUBHOCTH YMCTBEHHOM JI€ATETbHOCTH OTHOCSITCSI:

IIOCTENIEHHOE BXOXKJEHUE B padoTy;
BbIICp)KMBaHUE WHAMBUAYAIbHOTO pHUTMa, Temma paboThl U pa3Mmepa ee
VICTIOJIHEHHS;



® OPpHBBIYHAA IIOCICAOBATCIPHOCTh U CUCTCMATHYHOCTD JCATCIIbHOCTH,
" [OPaBUIBHOC YEPCAOBAHHKEC TPyda U OTAbIXA.

CTy,Z[CHTy Ba’XHO ITOMHUTDL.

* OTABIX HE TMPEIINojaraeT IOJHOTO0 Oe3eUCTBUS, OH MOXKET OBITh JOCTUTHYT
IIEPEMEHOM J1EI1a;

" CMEHY IepuoJ0B pabOTOCIIOCOOHOCTH B TeueHue aHsA. Haubonee miogoTBOpHO
JUISL 3aHATHS. YMCTBEHHBIM TPYJAOM yTpeHHee BpeMs ¢ 8 10 14 wdacos,
MakcuMaibHas padbotocmocobnocts ¢ 10 g0 13 wacos, ¢ 16 go 19 gacos, ¢ 20 g0
24 4Jacos;

* coOmoneHue nepepsiBoB uepe3 1-1,5 waca mepepoiBel mo 10-15 muH, uepes 3-4
yaca pabots! nepepsiB 40-60 MuH;

" YTOOBI BBHITIOJHUTH BECh 00BEM CaMOCTOSATEIHLHOW PabOTHI MO MpeaMeTaM Kypcea,
HeoOXO0IMMO CHCTEMAaTHYECKH 3aHUMAThCS MO 3-5 9acoB €KEIHEBHO, JKEJIaTEeILHO
B OJIHU U Te€ € Yachl, IPY YePEeAOBAHUHU 3aHATUM C MIEPEPhIBAMH JIJIS OTIbIXA;

" [efecoo0pa3HO  €XKEIHEBHO paboTaTh He Oojee YeM Haja JABYyMA-TpeMs
JTUCHUUIUIMHAMY, HAYMHAsl CO CPEJHETO MO TPYAHOCTH 3aJlaHusl, epexoas K OoJiee
CJIO’)KHOMY, HAIOCJIeJI0K OCTaBUB JIETKYIO YacTh 3aJaHusi, TPEOYIOIIy0 OOJIbIe
OIPEJICIIEHHBIX MOTOPHBIX JIEUCTBUU.

Wtak, camocTosiTenbHble 3aHATHS NOTPEOYIOT WHTEHCHUBHOTO YMCTBEHHOTO
TpyZJa, KOTOPBI HEOOXOAUMO HE TOJIBKO MPAaBUIBLHO OpraHU30BaTh. J{Jisi onTUManbHON
OpraHM3alli CaMOCTOATEIbHOW pPAaOOThl CTYACHTY PEKOMEHIYETCS COCTaBIICHHE
JMYHOTO PACIHCAHUS, OTPAKAIOIIETO BPEMS U XapaKTep 3aHATHI (TEOPETUUECKUI KypC,
NpaKTUUECKHE 3aHATHs, rpaduueckue pabOThl, YTCHHE JUTEpPaTyphl), NEPEpPHIBHI Ha
o0en, yKHUH, OTAbIX, COH, MPOE3a U T.A. J[eATeIbHOCTh CTYJEHTOB MO (HOPMUPOBAHUIO
HaBBIKOB Y4eOHOHl caMocTosATeNnbHOM paboThl. KaXaplii CTYyIEHT CcaMOCTOSITEIBHO
OTIPENIEIISIET PEKUM CBOEH CaMOCTOSITENIbHON paOOTHI.

B mpouecce camocTosITENbHOM pabOThl  CTYJIEHT MNPUOOPETAET HABBIKU
CaMOOpraHU3allui, CAMOKOHTPOJISI, CaMOYIIpaBJICHUs, CaMOpPE(IEKCUU U CTAHOBUTCS
aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM ydeOHOW JesTenbHOCTH. B mponecce
CaMOCTOSITENIbHOM PpabOThI CTYIEHT JIOJIKEH:

" OCBOMTb MHUHHUMYM COJAEpXkaHMs, BBIHOCUMBIH Ha CaMOCTOSITENbHYIO paboTy
CTYJIEHTOB U NPEMJIOKEHHBINA NpenoaasBaTesneM B coorBeTcTBuM ¢ @I'OC BpIcHIero
npodeccuonansHoro oopazosanus (PI'OC BIIO) no nanHoM JUCIUIIIMHE;

" [UIAHUPOBAaTh CaMOCTOSITENIbHYI0O pabOTy B  COOTBETCTBUM C  TIpauKOM
CaMOCTOSITENIbHOM pabOThI, MPEI0KEHHBIM IIPETIOAaBaTENEM;

" OCYIIECTBISATH CAMOCTOATEIbHYIO pabOTy B  OpraHM3alMOHHBIX  (opMax,
MPeyCMOTPEHHBIX YU€OHBIM IIJIAHOM U paboueil mporpaMMoii MpenogaBaTeis;

" BBINOJIHATH CaMOCTOSATEIbHYIO pa0dOTy M OTYMUTHIBATBCSA IO €€ pe3yibTaraM B
COOTBETCTBUM C TIpaUKOM NPEJICTaBICHUS pPE3YJbTaTOB, BUIAMU M CpPOKaMH
OTYETHOCTH 10 CaMOCTOSITENIbHOM paboTe CTYJEHTOB;



* JCHOJb30BaTh AJSI CAMOCTOSITENIbHOM pabOThl METOAMYECKHE MOCOOUs, yueOHbIe
nocoOus, pa3pabOTKH CBEPX MPEJI0KEHHOI0 IIPENoJaBaTesIeM MepeyHsl.

10. MeTtoguueckre peKOMEHIAUM JIJIA NPenoxaBareas

B mepByro odepens HE0OXOMMMO OMHUPATHCS HA JEHUCTBYIONIYIO PabOUyro
mporpaMmy IO JHUCIHMIUINHE, B KOTOPOH 00S3aTENbHO JOJDKHBI OBITH OMpEIeTICHBI
KOJIMYECTBO M TEMATHKA MPAKTUYECKUX 3aHATUM Ha KaXAbpll cemecTp. [ns kaxmoro
3aHATUS ONPEHEISAIOTCA TeMma, LEdb, CTPYKTypa M conepxkanue. Mcxons w3 HuUX,
BbIOMparoTcs (opMa mpoBeeHUs 3aHATHS (MHTEpaKTUBHAS, CAaMOCTOSTENIbHAs padoTa,
MacTep-KJIacC, TECTUPOBAHUE U T.[.) U JUJAKTUYECKHUE METOJIbl, KOTOphIE MPU ITOM
MPUMEHSIET TpernojaBaresib (MHAWBHAyalbHAas paboTa, paboTa MO rpynmnam, JaeoBas
urpa u npod.). IlenecooGpa3HocTh BhIOOpA MpeNoaBaTesieM TOr0 WM MHOTO METO/Aa
3aBHUCHUT, TJIaBHBIM o00pa3oMm, OT ero 3((PEeKTUBHOCTH B KOHKPETHON CHUTyalluu.
Hanpumep, ecinu npenoaaBatenb CTaBUT 3a7ady OTTAYMBAHUE MPAKTUUYECKOTO HABBIKA
P OCBOEHUHU CJIOKHOM TEMBI, TO MPOBOJIUTCS MacTeP-KJIacc ¢ JUUYHOU TEMOHCTpAIUEN
BBITIOJTHEHHSI PA0OTHI. J[7s1 TPpyJOEMKHX MO BPEMEHHW W PYTHHHBIX OMEpamnuii 3amad
CIEAYET MPOBOJUTH POJIEBYIO UTPY C KOJUICKTUBHBIM YYaCTHEM CTYICHTOB.

Oco0oe BHUMaHUE CIAEAYET YACIUTh XPOHOMETPAXKY 3aHSATHS, T.€. BBIICICHUIO Ha
KKl 3Tan 3aHATHS ONpeAeNIEHHOro BpeMeHu. s mpemnojaBaresns, OCOOEHHO
HAaYMHAIOLIEr0,  YPE3BbIYAlHO  Ba)XHO  MPUIEPKHUBATHCA  3AIUIAHUPOBAHHOIO
XxpoHoMeTpaka. Eciu atoro He yna€rcs caenaTh, TO IMPENoAaBaTeNl0 HEOOXOAMMO
NpOaHAIN3UPOBATh XOJ 3aHATHS M, BO3MOXHO, BHECTH HM3MEHEHHUs JHOO B €ro
CTPYKTYpY, 1100 B (OpMy €ro pOBEICHUS.

HeoOxoaumMocTh IUIaHMPOBaTh M AHAIM3UPOBATH  YUEOHO-BOCIHTATENIbHBIMI
OPOLECC B JUAAKTUUECKOM, INCHUXOJIOIMYECKOM, METOJUYECKOM AaCIEKTaX C y4EeTOM
COBPEMEHHBIX TpeOOBaHUN K TPEMOAABAHUIO OOYCIaBIMBAE€T, B CBOIO OYepeb,
HEO0OXOUMOCTh 0OOCHOBAaHHOTO BBIOOpa A(P(HEKTUBHBIX METOAOB, (POPM M CpPEICTB
oOy4eHus, KOHTPOJISL Pe3yJIbTaTOB YCBOCHHSI CTYyICHTaMU IPOrPaMMHOT0 MaTepHaia.

[IpenogaBaTento  BO3MOXKHO  HCIIOJIb30BaTh ~ MAaKCUMalbHO  3(PPEKTUBHO
pa3zHooOpas3Hbie (PopMbI, METOJBI M CpeACTBAa OOyYEHHS TOJBKO B COOTBETCTBUHU C
MOCTAaBJICHHBIMA M  CIUVIAHUPOBAHHBIMH KOHKPETHBIMH UEISIMH, M  3aJadyaMu.
Pa3pabaTbiBaTh KauyeCTBEHHBIM AMIAKTUYECKUN MaTepual U HATJSIAHBIE MOCOOHS C
METOJUYECKMMH PEKOMEHAALNAMHU 110 UX NPUMEHEHUIO HA 3aHATHUAX MOYKHO TOJIBKO B
TOM CJIyyae, €CIM 3apaHee OINpeesieHbl LEeJW M 3aJayd, Kak Juls BCEro Kypca
JUCLMIUIMHBL, TaK U IS KaX/10T0 OTAEIBHOIO 3aHATHUS.

[TpenogaBaTenp 1OJDKEH CUCTEMATUUYECKH NPOBOAUTH CAMOAHAIN3, CAMOOLIEHKY
U KOPPEKTUPOBKY COOCTBEHHOW [E€ATENbHOCTUM Ha 3aHATHUAX, pa3paldaTeiBaTh MU
IPOBOJUTH JIMArHOCTUKY JUIsl ONPEAENICHUS YPOBHS 3HAHUN W YMEHHUH CTYyJIEHTOB,
pa3pabaThiBaTh M PEaIM30BBIBATH MPOTPAMMBI Il WHIUBUAYAJbHBIX U TPYIMIOBBIX
(dbopm paboThI C Y4ETOM CIIOCOOHOCTEH CTYACHTOB.



O0s13aTenbHO HYXXHO M3Yy4YaTh JIMYHOCTh CTYJEHTA M KOJUJIEKTHBA O0y4YaeMbIX B
LEJIOM, C IEIbI0 JMArHOCTUKHU, MPOEKTUPOBAHMS U KOPPEKIHMH UX MO3HABATEIHHOM
JESATEIbHOCTH Ha MPAKTUYECKUX 3AHITHUSIX MO0 AUCIUIUIMHE.

OCHOBHBIM  YCIIOBHEM y4e€OHO-METOJMYECKOr0 O0OeCleueHrus MpPaKTHUYEeCKUX
3aHATUI 10 JUCLUUIUIMHE SIBISETCS HENPEPhIBHOCTH ICHUXOJIOTO-NIEAAroruueckoro u
METOJIMYECKOro 00pa30oBaHusl MpENnoaaBaTeis, B3aUMOCBSI3b IMPAKTHUKUA C CHUCTEMOM
U3YYEHUS] CTYJE€HTAaMW HOPMATHMBHBIX YYEOHBIX IUCHUHUIUIMH M KYpCOB IO BBIOODY,
JAIOLMX TeOopeTUYecKoe OOOCHOBAaHUE MPAKTUYECKOW NEATETbHOCTH, MO3BOJISIOIIMX
OCMBICJIMBATh U COBEPILIEHCTBOBATH €€ C MO3UIMI HAYYHOTO aHaJn3a.

ITporpamma nucuuminssl «HaduepraTenbHas reoMeTpusi U MHXXEHEPHAsi KOMITbIOTEpHAast
rpaduka» cocrabiieHa B cooTBeTcTBUU ¢ TpedoBaHuAMH PI'OC BO u yueOHbIM II1aHOM
no HanpasieHuro 08.03.01 «CrpourenbcrBo». Ilpopuian: «IIpombimienHoe u
rPaxKAAHCKOE CTPOUTEIbCTBOY.



ITpunoxxenue 1.
CTpykTypa U coiep;kanue JucHMINHbI «HauyepraTeibHas reoMeTpHsi M HH:KeHEPHasi rpaguKa» B MIEPBOM ceMecTpe 10 HANPaBJIEHHIO

NnNoAroTOBKM
08.03.01 «CtpouteancTBo» [Ipoduis: «IIpoMbll/ieHHOE H TPAaKIAHCKOE CTPOUTETbCTBO»
(0axasaBp)
Paznen Bunbl yueoHoii padoThl, Buael camocTosiTesIbHOM PadoThI ®opMBI
BKJII0Yasi CAMOCTOATEILHYIO CTYeHTOB aTTecTaluu

? = E padoTy CTYIeHTOB H

S % g TPYI0EMKOCThb B yacax

S|= $ J |II/C |Jad | CPC | KCP | K.P | KII. | PI'P | Pedepa | Koau C) 3

T OKBH
yM
H auepmamesibHAA ceomempus
1. Beenenue. MeTos! NpoenupoBaHus: LIEHTpAIbHOE, NapasensHoe. | 1 | 1-2 2 2 1
[MoydeHne opTOroHaIbHBIX MPOEKIUI MPOCTPAHCTBEHHBIX 00BEKTOB
Ha IIpUMepe NpoepoBaHus napamienenunena. [lpoermuposanne
TOYKH (BEpIIMHBI TTapajuIeIICIHIIe Ia).
2. IIpoemmpoBanne TpsAMON JIUHHUM W ee¢ OTpe3ka. B3aumuoe | 1 | 3-4 2 2 1
nojoxxeHne npsAMbIX. O Mpoeknusx IUIocKuX yrinoB. IlmockocTs.
I'naBHBIE TUHNY IUIOCKOCTH
3. IlonoxeHue MI0CKOCTU OTHOCUTEIBHO INIOCKOCTEH MPOEKIUH. 1| 56 2 2 1
[Tepeceuenue npsmoii ¢ miockocTrio. [lepeceueHre qByX MIOCKOCTEH Nel
JlapamnensHOCTb U MEPIEHIUKYIIIPHOCTD MPSIMOW M INIOCKOCTH U
JIByX IJIOCKOCTEH.
4. MHuororpanauky. [lepeceuenne MHOTOTpaHHHUKA TIOCKOCTHIO. 1| 7-8 2 2 1
[TpumeHenne crmoco0o0B Mpeodpa3zoBaHMs YepTekKa IS ONIPeACTICHHS Nel
H.B. p€0ep, TpaHel, yII0B, CeueHU MHOTOTpaHHHKA
5. TlepeceueHue IPSMOii IMHUK ¢ MHOTOrPaHHUKOM. B3anmHoe L 9| 2 2 1
nepeceyeHne MHOTOTPaHHUKOB. 10 Ne2
6. Kpusble nuHum u mnoepxHocTH. [loBepxHoctn ob6mero Bupa. | 1 | 11- 2 2 1
[ToBepxHOCTH BpalleHus: UWINHIP, KOHYC, cdepa, Top. 12
7. BzaumHOe miepecedeHe KPUBBIX MIOBEPXHOCTEH 1| 13- 2 2 1
14 Ne3

8. . B3auMHOe nepeceueHre COOCHBIX NOBEPXHOCTEH BpallieHUs: 1| 15- 2 2 1
IpUMeHeHHe cep C NOCTOSIHHBIM LIEHTPOM. 16




9. O630pHas nekmusa. Opopmiienne rpapudeckux padot. [Toaroroska 17- 2
K DK3aMeHY. 18
Hroro 18 36 | 18 )

3aBenyromuii kadenpoit « MHkeHepHas rpaguka U KOMIBIOTEPHOE MOJICTUPOBAHHE)

JOLICHT K.T.H.

/B.H Tumodeen/




CTpykTypa u conepxanue nucuMivinabl « HayepraresnbHasi reoMeTpusi M MHKeHepHasi rpadguka» BO BTOPOM cemecTpe
10 HANMPABJIECHUIO MOATOTOBKHU

08.03.01 «CtpoutennbcTBo» [Ipoduis: «IIpoMbllIeHHOE U TPAKIAHCKOE CTPOUTEIHCTBOY

(0axasaBp)

Pa3znen

Cemectp

Hepneas

cemMecTpa

Buasbl yueGHoii padoThl,
BKJII0Yasi CAMOCTOSITENILHY IO
padoTy CTy1eHTOB U
TPY/1I0eMKOCTb B Yacax

Buabl caMmoCcTOATEILHOMH PadoThI
CTYAeHTOB

DopMbl
aTTecTallUU

I/C | Jlao | CPC | KCP

K.P

K.II.

PI'P

Pedep.

Koax

Hnorrcenepnas u komnvromepuas zpaguka

1. IlpenmeT u kpaTkuil odyepk pa3Butus yepueHus. CTaHgapTH3aLUs
Kak (paKTop, CIIoCOOCTBYIOIIMH Pa3BUTHIO HAYKN M TeXHUKHU. EnuHas
Cucrema  Koncrpykropckoit  Jokymenramuu  (ECKJl). Ee
Ha3Ha4YCHHE, CTPYKTypa U copepskanue. TpeGoBaHUsA, MPEeabIBIIEMbIC
Crammapramu ECKJ] k cocTtaBieHuio u O(GOPMICHHIO YEPTEKEH.
OcHoBel pabotel B cucteme Autodesk Inventor. OcHOBBI
MojenupoBaHusi  jgetaieid.  OO30p  BO3MOXHOCTEH  CHCTEMBI.
Wnrepdeiic. Coznanue napaMeTpuueckoro SCKH3a.

2. OOmwue mnpaBuia BBIIOJHEHHS uepTexed. DopmaTbl JHCTOB
yeprexeil, OCHOBHBIE U JIONIOJIHUTENIBHEIE (POPMATHI, MX 00pa3oBaHKe
n obo3HaueHne. OCHOBHAS HAJIUCh U €€ pacIloyiokeHne Ha (opmare
macta (I'OCT  2.301-68). Macmrabsl H300pakeHUH W UX
0003HaUYEHNE Ha YepTEKEe B OCHOBHOIM HAANMCH W HA IIOJIE YEepTexXa
(T'OCT 2.302-68).

Jlo6aBieHue U peJaKTHPOBAHNE TEOMETPHUUCCKHUX 3aBUCHMOCTEN B
Autodesk Inventor. PegakrupoBanue pazmepos. Co3aaHnue MaccHBOB
Ha scku3e. Co3aanue ICKU3HBIX OJIOKOB.

Nel

3. Jlunuu yeprexka. TUIbI TUHUM, UX HaYEpTaHUE U OCHOBHbBIE
HaszHaueHUs. ToMIMHA BCEX TUIIOB JIMHUH MO OTHOIICHHIO K
crutontHo ToncTor ocHoBHOM muHNK (ITOCT 2.303-68). Ipud T
yepTexxHble. TUMBI 1 pa3meps! mpudra. [lnprra 6ykB u TommuHA
muauit mpudTa (FOCT. 2.304-81). [TonnmaHue OMOBEIIECHUH ICKU30B
B Autodesk Inventor. Coznanue 3D-reomeTpuu: mapaMeTpudecKas
TBepIOTEIbHAS MOJCTb. BrnapniBanne. Y CTAaHOBKA MaTepraia u
LBETA.

5-6

No2




4. OcHoBHas HagUHCh (YIJIOBOH INTaMII), COAEpP)KaHUE W MOPSIOK ee
3anonaeHus Ha yepTexax (I'OCT 2.104-20006).

MN3o0paxxenuss — Buabl, paspesbl, cedenuss (OCT 2.305-2008).
OCHOBHBIE MOJOXXEHHS W OIpEeAeieHHs. MeToJ NpsIMOYTOJIEHOTO
MPOCIMPOBAHUSI — OCHOBAa COCTaBJIEHHA 4eprexed. Bugpl.
ConepxaHue W omlpenelieHHe BHIa. [ J1aBHBIH, OCHOBHBIE,
JIOTIOJIHUTEIbHBIE W MECTHBIE  BHMIbl, HUX  ONpelelieHHe |
pacrionoxxenue Ha dyeprexe. OOo3HauYeHHE JONOJHHUTENBHBIX U
MECTHBIX BHJOB Ha yepTexe. ba3oBblii pasmep u ba3oBblii Habop B
Autodesk Inventor. Ilens n HaGop pasmepHbIx nieneit. OpanHaTHbII 1
HabGop opaunar. PenakrupoBanue pasmepoB. MHCTpyMEHTHI
0003HaueHUs] OTBEPCTHH W pe3b0. IlomyueHue pa3mMepoB ¢ MOJIEIH.
AcconnaTuBHOCTb. 3aMEHa CCBUIKH HA MOJIEIb.

7-8

Ne3

5. Pazpessl. Onpenenenne u copepxanue paspesa. Knaccuduxanus
pa3pe3oB B 3aBHCHMOCTH OT TIOJIOKCHHUSl CEKyIEH IIOCKOCTH
OTHOCHTEJIEHO TOPU30HTAILHOM IUIOCKOCTH MIPOCKIU#
(ropu3oHTaNbHBIE, BEPTHKAJbHBbIE, HAKIIOHHBIE), OTHOCHUTEIBHO
JUIMHBI U BBICOTBHI IpeAMeTa (MIPOIOJIbHBIC, MMOMEPEYHbIE), OT YHCIIa
CEeKyIMX IUIOCKOCTEeH (MpocThie W CIOXKHBIE). PacmonoskeHne u
o0o3HaueHWe pa3pe3oB  Ha  ueprexe. MecTHbIe — pa3pesbl.
[Monp30Barenbekue cTuinw 1 madmonsl B Autodesk Inventor.

Pa6ora co crusimu. Coznanune ctaamapta. Co3aHue THITOBBIX
XapaKTEPUCTUK OOBEKTOB.

10

No4

6.CoearHeHNe YacTH BHAA M YacTH COOTBETCTBYIOILETO pa3pesa U nux
pasziesieHHe Ha 4epTexe. Y CIOoBHs, 0OecreunBaroiye BO3MOXKHOCTh
COCIMHEHUS TIOJOBMHBI BHMIAa M IIOJOBHHBI paspe3a. CedeHws.
Ompenenenne U conepkaHue ceueHus. CedeHWs - BBIHECEHHBIE W
HaJIO)KEHHBIE, HMX PACIIOJOKCeHHE W 00O3HaYeHHE Ha depTexe.
VYCIIOBHOCTH U YIPOLICHHUS, IPUMEHEMbIE IIPH N300paKEHHH BHUIOB,
pa3pe3oB u cedeHuidl. OmpeneneHue CTHIS TEKCTa UL pa3MepoB H
obo3Hauenuii B Autodesk Inventor. OmpeneneHue HOBOTO CTHIISA
pasmepa. YcCTaHOBKa NapaMeTpoB cjosi. HacTpoWKu THIIOBBIX
XapakTepucTuK 00bekToB. COXpaHEeHUE CTaHAapTa.

11-
16

No2

No5

7. Odopmitenue rpadudeckux padot. [TonBeneHe UTOTOB.
IloaroroBka Kk 3auery.

17-
18

Hroro

36

36

3aenyromuii kKadenpoit « MHkeHepHas rpaguka U KOMIBIOTEPHOE MOJICTUPOBAHHE)

JOLICHT K.T.H.

/B.H. Tumodeen/




[Tpunoxxenue 2 x paboueit mporpamme

MUHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHMS POCCUIMCKOM OENEPAIIUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIbHOE YUPEXKJIEHVE BBICHIET'O OBPA30OBAHIA

«MOCKOBCKHUI NOJUTEXHUUYECKHU YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

Hanpasiaenue noarorosku: 08.03.01 «CtpoureabcTBoy
Hpoduinb: «HpOMLIIIIJ]eHHOC H I'PAKIAHCKOEC CTPOUTECILCTBO»

Dopma 0byuenus: ounan
Buo npogheccuonanvroii desmenvHocmu: Hay4HO-UCCIE008AMENbCKAA U PACUEMHO-AHATUMUYEeCKAs,
nPoOU3800CMEEHHAS U NPOEKMHO-MEXHON0SULECKAS, OP2AHUZAYUOHHO-YNPABTIeHYECKAs.

Kageopa: «Huamcenepnan zpagpuxa u KomnsiomepHoe mooeauposanue)

@OH/I OHEHOYHbIX CPE/ICTB

110 JUCHHUII/IMHE

«Hauepmameﬂbuaﬂ ceomempun U UHHCEHEPHaA zpaqbuka»
Cocras: 1. [TacmopT ¢oHIa OLIEHOYHBIX CPEIICTB
2. Onrca"ue OIeHOYHBIX CPEJICTB:
BapuaHT OmJieTa K 3a4eTy,
BapUaHT dK3aMEHAI[MOHHOTO OnyieTa
oOpa3zer paboueit TeTpaau,
BapUaHTHl KOHTPOJBHBIX paboOT
BapuaHTel PI'P,

Cocmaeumens: Anopeesa A.A., Kproxoe M.C.

Mocksa, 2021 200



MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUIA

Tabauua 1

«HauepraTenbHasi reoOMeTPUS M MHKEHePHas rpaduxa»

®IrocC 08.03.01 «CrpoutenancTBoy» [Ipoduib: «IIpoMbllIeHHOE U TPAKIAHCKOE CTPOUTEIHCTBOY

B mpotiecce ocBoeHMs TaHHOM TUCHUIUIMHBI CTYACHT (DOPMHUPYET U AEMOHCTPUPYET CIIEAYIOIINe
npogeccuoHaIbHbIe KOMIIETEHIMHU:

OCHOBE
HCITOJIb30BaHNUS
TEOPETUUECKUX U
MIPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKXKe
MaTeMaTH4eCcKoro
arnmnapara.

cUcTeMbl KOHCTpYKTOpckoii nokymenTauuu (ECKJI).
YMeTb: IPUMEHATH METOIBI U CIIOCOOBI PEeLIeHHS
3a/1a4 Ha4epTaTeNIbHOW r€OMETPUH B MOCHIETYIOMIUX
paszenax MHXEHEPHOH 1 KOMIBIOTEPHOU rpaduku
TIPH BBITIOTHEHUH KOHCTPYKTOPCKOM JOKYMEHTaINHY;
BBITIOJTHSATB 3CKHU3bI, YUEPTEXKU U TEXHUUECKHE
PHUCYHKH CTaHJAPTHBIX JeTallel, pa3beMHBIX 1
Hepa3zbeMHBIX COCIMHEHUH NieTaneil 1 cOOpOYHbBIX
€IMHUL, UCI0JIb30BaTh coBpeMeHHble CAIIP nus
pa3paboTku paboueli MPOEKTHOH U TEXHOIOTHYECKOM
JIOKYMEHTAIHH.

Buaagers: nMeromuMucs cpeicTBaMU U CHOCO0aMH
BBINIOJIHEHUS paboueil NpOeKTHOH U
TEXHOJIOTHIECKOH JOKYMEHTAINN; METOJaMU
TBEPAOTENBHOTO MOJIETMPOBAHUS U TEHEPALIH
YepTexel, peBepc HHKUHUPUHTA U PyIHOTO
JCKHU3UPOBAHMSI.

KOMIIETEHIIUHN Texnosiorust ®opma Crenenu ypoBHeii
IlepeyeHb KOMIIOHEHTOB (popMmupoBaHHMs | OLICHOYHOI'O | OCBOCHUS KOMIIETEHINH
HNHAEKC | ®OPMYJIMPOBKA KOMIIETeHImil cpecTBa**
OIIK-1 CHOCOOHOCTBIO 3HaTh: METO/IbI HOCTPOCHHS OOPATUMBIX YepTEkKeH JIeKIUHY, D, Ba30Bblii ypoBeHDb
pelaTs 3a1a4u HpOngaHCTBeHHLIX 00BEKTOB 1 3aBPICPIMO0TeI71i IPaKTHIECKUE K/P, - CIIOCOOEH HCIIONB30BaTh
o 1300paKeHNsT Ha YepTeKe NPAMBIX, IIOCKOCTEH, 3aHATH,
HpO(i)e CCHOHAIBHOM p ! P p ! PT COBPEMECHHEIE
KPHBBIX JINHHI M TOBEPXHOCTEH; OCHOBHBIE CaMOCTOSATEeNbHAs MH(OPMALIOHHO —
ACATCILHOCTH Ha TpeOOBaHMS TOCYAAPCTBEHHBIX CTaHAAPTOB Equnoi pabora. KOMMYHHKAI[HOHHEIE

TEXHOJIOTHHU U TpeOOBaHHs
ECK/I B cranmapTHBIX
YUeOHBIX CUTYyaIHsX.

IloBbIlICHHBII YPOBEHb

- croco0eH UCIoNb30BaTh
rio6ansHbIe MH(OPMAIMOHHEIE
pecypchl B HAyUHO —
HCCIIEN0BATEILCKON H PacUeTHO-
aHAIUTUYECKOH AeATeNbHOCTH.
IloBbIICHHBIN YPOBEHb

- croco0eH 0pOpPMIIATH
MPOEKTHYIO U pabouyio
TEeXHUYECKYIO JOKYMCHTAINIO B
COOTBETCTBUH C HOPMATUBHBIMU
JOKyMEHTaMHU.

**_ CoxpateHus (popM OLEHOUHBIX CPEACTB CM. B puiioxeHuu 2 k PIL.




Tpunooicenue 2
K paboueil npocpamme

Hepeqeub OUEHOUHbIX C‘pé@Clﬂ8 no Oucuunﬂuue «Hauepmameﬂbua}l ceomempun u

UHJICeHepHAaA zpajduray

HaumenoBanue
No [IpencTaBneHne OLIEHOYHOI'O CPENCTBA
= OIICHOYHOTO
oC Kpatkas xapakTepucTHKa OLIEHOYHOIO CPEACTBa B ®OC
cpencTaa
KypcoBeie ax3amens! (3a4etsl, qudd. 3aueTsr) o Beei
JUCLUIUIMHE WU €€ YacTU MpPecieIyoT Lelb OLEHUTh
aboTy cTymeHTa 3a Kypc (cemec MOJyYEeHHBIE
DK3aMeH, 3a4eT, P Y o P ™), Y
: b TEOPETHYCCKUE 3HAHUS, MPOYHOCTh HX, pa3BUTHE O0pa3Irsl IK3aMEHAIMOHHBIX
nuddepeHIupo-
up p TBOPYECKOTO MBINUICHHUS, IPHOOPETEHNE HABHIKOB OUNeToB.
BaHHEIN 3aueT (D) N
CaMOCTOSITEIFHOW pabOTHI, yMEHHE CHHTE3UPOBAThH
TOJIyYCHHBIC 3HAHUS W TPHUMEHATh MX K PEIICHHIO
MPaKTUYECKHX 3a/1ad.
CpencTBo NpOBEPKH YMEHUH NPUMEHATh MOIy4EeHHbIE
KonTponsHas pabora P POBEPKH Y P Y .
2 (K/P) 3HAHUS AJS PElIeHUs 3a7ad ONpeesIeHHOTO THUIa IO OO0pa31b! KOHTPOJIBHBIX 3aaHUH
TEeME WU Pa3jery
JAupakTuueckuil KOMIUIEKC, MpeAHa3HAUYEHHBIM s
Pa6ouas TeTpans CaMOCTOSTENIbHOU aboTel  oOyuwaromierocsi | .
3 Tpan . P Y O06pa3en paboueii TeTpaau
(PT) MO3BOJISIIOIUI  OLIEHUBAaTh YPOBEHb YCBOEHUS UM
y4eOHOro MaTepuaa.
P CpencTBo IpOBepKH YMEHHUH PHUMEHATH ITOTy4YeHHBIE
aC4eTHO- . .
3HaHUS 10 3apaHee ONpEeACNICHHOM MEeTOIuKe Ui O6pa3zerr 3a1aHMi AJIS BBITTOTHEHUS
4 | rpaduyeckas pabora . .
(PTP) pemieHus 3amad WM 3aJaHAd [0 MOIYJIO WIH pacdeTHO- TpaUIecKoil paboTHI

IHCIUIIIAHE B LIEJIOM.




Oo6pa3zen PaGoueii TeTpaau

Pabouas Tterpanp «Meronuueckue ykasaHMA W YCJIOBUS 3a7ad IO KypCy HadepTaTesbHOM
reoMeTpun». B Meroanuecknux yka3aHHMSX IPHUBEAEHBI BOIIPOCHI U YCIOBHUS 3a7ad MO OCHOBHBIM
paszenaM HauepTaTesIbHOW TreoMeTpuu. MaTepuall U3/105KEeH 10 MPUHLUIY OT MPOCTOro K CIOKHOMY,
4TO 00ECIeYNBAET JIydlllee OCBOCHUE IpeaMeTa. JlaHHbIe yKa3aHHsl TO3BOJISIOT MOBBICUTh AKTUBHOCTD
CTYAEHTOB, COKPATUTh 3aTPaThl BPEMEHH, CBSI3aHHBIE C BbIUEPUMBAHUEM I'pa)uuecKOi 4acTH yCIOBUMN
3anad. Conepxut 117 mnmoctpanmii Ha 52 crpanunax. Huxke npeactaBieHbl TUTYJIbHBIN JUCT U OAHA
CTpaHMLIA C 3alaHUSMH.

-30-

KpHBLIE NOBEPXHOCTH

85, COOPMYNUPYRTE NPHIHEK NPHKHAANENHOCTH TOUKA NOBEPXHACTH.

96. MOCTPOHTE HEJOCTAKILLME NPOBKLWA TOUEK, NEXALL M HA 338 aHHEIX NOBEPXHOCTAY, CoBniogan
! .

DeJeparsHoe ToCy1apCTEERHOE D0 TXETHOE 0GDa20EATeTEHOR VAPEHIEHHE o ciadn ae e

EEICIIETO IPOdiecCHOHATEHOTO 00Pa20EaEHRA

A5

«MOCKOBCKHI TIOTHTEX
Kagdeapa «Mmxenepras rpatHxa B KOMIBOTEPHOE MOJETHPOBAHHER
Onodpeno

METOTHIECKOH KOMBCCHEEH
OOImeTEXHHAECKEY JHCIHILTHE

METOJHYECKHE YKA3ZAHHA H YCJIOBHA
3AJTIAU IO KYPCY HAYEPTATEIRHOH
TEOMETPHH

Tloz pemasamei
npodeccopa 3. M. Paymymma

o
4]

Crynext

Tpynna

Puc.1. Turynbnslit muct Paboueit TeTpanu. Puc.2. Jluct ¢ 3aganusimu PabGoueii Tetpaau.



BapuanTt Omitera 11st 3K3aMeHa

MUHUCTEPCTBO HAYKH U1 BBICIIIET'O OBPA3BOBAHUS POCCUNCKON DENEPALININ
OENEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEX/IEHWE BBICIIIET'O OBPA3SOBAHU S
«MOCKOBCKH MMOJJUTEXHUYECKHW YHUBEPCUTET»

(MOCKOBCKHI1 MOJIMTEX)

®dakynpTeT bazoBeIx kKoMIteTeHIHH, Kadenpa « MmkeHepHas rpaduka 1 KOMIBIOTEPHOE MOJICTTUPOBAHUEC)
Hucrtummuna «HadeprarenbHas TeoMeTpUs M HHXKEHEpHas Tpadukay

OO0pa3oBarenbHas IporpaMMa 08.03.01 «CTpOI/lTeJ'IBCTBO»
[podws: «HpOMLIHIJIeHHOC H I'PAKTAHCKOC CTPOUTECIBCTBO»

Kypc 1, cemectp 1 .
9K3AMEHAIIMOHHBIU BUIET Ne 114

1. Pemmts uetsipe rpaduueckue 3agaun u3 3aganusg Ne 114 mo HaueprarenbsHol reoMeTpHH.

2. Jartp TeopeTnyeckoe 00OCHOBAHHE MOTyUYEHHBIX PE3YIBTATOB PEIICHHS.

VY TBeprKIeHO Ha 3aceIaHuH Kadeapsl «__ » 20 r., mpoTtokon Ne .
3aB. kadenpoit /B.H.Tumodees/

BPUT@T 1 ] 4 2. MocTpouTs npockuMy npavMoin MN,
[IPHHALICKAECH TIOCKOCTH, 3aUaHHOR
napLueALHLIME npgMsivMue AB u CD.

1. Moctponts npoekuun Toukn C,
NpHHALICKACH psavoil ABu yviaieHHO#M
OT TOPH3OHTANLHON ILIOCKOCTH 1IPOCKUME c'
Ha 20 mm.
b' .
a d'
e n
\b'
' X
a b
X
d
b a
a m °
C
3. OnpenenmTh paccToaHKe oT ToukHn K 4. MocTpouTL NPOCKUHIO AHHHH Nepece-
A0 TIIOCKOCTH TpeyroabHuka ABC YEHHA UHAWHAPHYECKHX MOBEPXHOCTEH Bpa-
{la'b’| %), u IOCTPOHTE NPOSKUHH OT- weHua. OcH UHIHHEAPOR NEPecekaloTea W
peIka, HIMEPHIOUIEro 3TO paccToaHHe NapaieibHBl GPOHTATLHON TAOCKOCTH
npoeKuHi.
e - 2 =
a b’
1 ¢
3
x
c ¢
Q J‘ :
k 1o
a
'
b

Puc.3. 3ananue Nel14 x 6unery



BapuanT Oustera 115 3a4era

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3SOBAHUS POCCUMCKON ®EJEPALINNA
OEJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE BBICIHET'O OBPA3OBAHU
«MOCKOBCKHWH NOJJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHUI TOJIUTEX)

®axynsreT ba3zoBrix komneTeHIHH, Kadenpa «mxeHepHas rpaduka 1 KOMIIBIOTEPHOE MOIEIHPOBAHIE»
Jucunnnmna «HauepraTensHas reOMeTpUs U HH)KEHEpHas Tpadukay

O0pa3zoBarenbHas IporpaMma 08.03.01 «CTpOI/lTeJ'IBCTBO»
[podws: «HpOMLIHIJIeHHOC H I'PAKTAHCKOC CTPOUTECIBCTBO»

Kypc 1, cemectp 2
BUJIET Ne 14

1. ITocTpouth TpeTHil BUA MO JIBYM 3aJIaHHBIM C BBITIOJHEHHEM (DPOHTAIBHOTO W MPO(UILHOTO pa3pe3oB
IeTaiy B 3agannuu Neo .

2. JlaTh OTBETHI HA TOCTABJIECHHBIE B 33JJAHUU BOIIPOCHI.

VYTBeprkIeHO Ha 3acenaHuy Kadeapsl «__ » 20 r., mpotokom Ne .

3aB. kadenpoit /B.H. Tumodees/

TOAHeHHEE B KOHTPOABHT

YU pesbly HASHARKLY WARMHIDW4SCKON?
Hapvwuo#? ZHyrpeHHel

Puc.4 3anganue k 14 Ounery



Bapuant KontpoJsbHoii padoTsl «HayeprarejbHasi reoMeTpus»

I. lIoCTLOMTE OQOEROME TOYHE Oepece-
ueHHA npAavol MN ¢ OJOCROCTED Tpey-
ronkk¥Kks ABC, coOJOnas YOoJNOBRA BE—
LEMOCTE,

bl’

2. OnpellenlTE ¥TOA H2KJOHE 2.15

IJIOCKOCTH, 3aLeHHOk Npamok
AB ¥ 7ouroi C,- ¥ nrockocers V.

CJ_

EJ‘

S, [OoCTLOWTE OLOSHINE 2.15

OpmaoyroneHEks ABCD

m EGTEEHA L FKOTOLCTO JE&MT HA
npanc. EF , a eropcas EC pec~
DON0&SHE HE Iyue Eil M TEERhE,

EC .

CTyLeHT
T'pyuna




Bapuant KontpoJsbHoii padoTsl «IIpoekunoHHoe YepueHmne»

[TocTpouTh TpeTHil BUI IpeIMeTa MO ABYM 3aJaHHBIM €T0 BHIAM.

25




Bapuant PacyerHo-rpadguyeckoii padorbl Nel «HauepraTenbHasi reoMeTpUsi M HHKEHePHAs

rpaguxa
I. TIoCTPOUTE NPOSKUMM JIHHUK NEPECeUcHHA 2. [oeTpoHTL NPOSKLHKH NpAMO, 127
MNOCKOCTH, 3aNaHHOM [IEPECCKAKMUHMHCE NPA- llﬁp\a.l"LuCthH{Jﬁ IMNOCKOCTH H,
Mmeivu ABu BC, ¢ nnockoCTeI0 TPeYrOALHEKA OTCTOALIEH OT Hee HA 23 MM M
DEF, cobmogas yeoBHA BHIHMOCTH, nepecekawei npameme AB w CD.
bl
d 1]
L]
ﬂ L]
C
%
c d
a

b

3. Noctpouts npockuuy TpeyroasHukd ABC co ctoponoil BC, pacnonoxcHuoi
Ha npamMod MN u sepiuaioi A, npHHaANexaeH npavoit EF. Cropoua BC = 60 ym,
a ocHosanme D sricoret AD penut cropouy BC B othowenns |[BD | ([ DC| =1:2.
(MN) napamnensHa naockoct V.

£
En'/‘ n

f CryaeHT

I'pynna




Bapuaunt PacueTHo-rpadguyeckoii padornl Ne2 «HauepTaTenbHasi reoMeTpHsi U MHKEHEePHast
rpaguka»

ITocTpouts nepeceueHne IByX MHOIOIPaHHUKOB.
IToctpouTts NpouIbHYIO NPOEKLHUIO 33JAHHBIX MHOTOTPAHHUKOB.
[TocTpouts pa3zBepTKy OOKOBOM MOBEPXHOCTH MUPAMUIBI.




Bapuant PacyerHo-rpadguyeckoii padorbl Ne3 «HauepraTenbHasi reoMeTpUsi M HH/KEHePHAs
KOMIIbIOTepHasi rpadguka

[TocTpouTh MPOEKIUH JIUHUK B3aHMHOTO IEPECEUEHUsI IBYX KPUBBIX IOBEPXHOCTEIA.
[TocTpouTh HaTYpadbHBIN BUI GUTYpPBI CEUEHUS 3a1aHHBIX TOBEPXHOCTEN TIOCKOCTBIO.

667

18

Y

O ©100

120

50




Bapuant PacuetHo-rpaduueckoii padorsl «HaueprateabHasi reoMeTpHsi U HHKeHepHasi rpadgukay

CHATb 3cku3 ¢ yuebHou monenu. (Puc.5). BeruepTuth Mozenb B 1eCTH OCHOBHBIX BuAax. [loctpouts 3D
MOJIENb U3AETIUS.

Puc.6. 3D monens.



3aganue.
Bapuanr 1...

[HocTpouTs 1Mo 1ByM 3aJJaHHBIM BHJaM MOJIEIH HEJIOCTAIOUINIA TPETUH C BBINIOJIHEHHEM COOTBETCTBYIOIINX
pa3pe3oB.
CKOppeKTHpOBaTh MOCTAHOBKY pa3MeEpOB.
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Puc.10. Ilpumep 3ananus.



Oobpa3zen 3apanus «UI»

MUHHCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3BOBAHMS POCCUMCKOM ®EJEPAIIN
denepanbHOE roCcy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEXKICHUE BBICILIETO 0Opa30BaHUs
MOCKOBCKUH MOJIUTEXHUYECKUH YHUBEPCUTET
HamnpagieHue noaroToBku:

08.03.01 «CTpouTeabCcTBO»

[poduis: «HpOMbIHI.HeHHOC U I'PAKAAHCKOEC CTPOUTEC/ILCTBO»

Kadenpa «uxenepHoii rpadiku 1 KOMIBIOTEPHOTO MOJICITUPOBAHUS

HNrposoe npoeKTUpOBaHUE
[To nucuurnmne «HaueprarenbHas TeOMETpUsl U MHKEHEPHAs rpaduKay

1. Tema: Co3znanue cOOpOYHOTO YEpTEKA

2. Konnenuusi urpbi: Opranuzamnus HEOONBIINX COPEBHYIOMUXCS Tpynn ydammxcs. [locranoBka
3a/la4yd 10 CO3JaHUI0 YepTEekKeH neraneid u cOOpOYHOro YepTexka, BHECCHHIO M3MEHEHUN B KOHCTPYKIIHIO.
Co3nanne «IKCIEePTHOTO COOOIIECTBAY M3 MIPEACTABUTENCH KOMaH 1. 3aluTa MPOEKTOB.

e ['pynme ywammxcs B KonuyectBe 4...6 d4en. mpemiaraercss Ha NpopaboTKy "cBOOOIHBIH"
BapuaHT PacueTHo-rpaduyeckoii padornsl — Co3nanue cOOPOYHOro YepTesKa.

e [Ilo mpencTaBiI€HHBIM JCKM3aM, KaXKIbl YYaCTHUK O053aH HA4YepTUTh Ha CTaHJAPTHOM
dbopMaTe MUHIMYM OJIHY JIeTalb 10 3aJaHHBIM pazMepam B maciiTabe 1:1. ['oToBbIe yepTeku
NepeaoTCs JIUAEPY TPYIIIbI.

e B COOTBEeTCTBHM C YCIOBHOM KMHEMAaTHUYECKOW CXEMOW YCTpPOWMCTBa, crerudukaiuend u
onucaHueM paboThl yCTPOHCTBA U MCIIONB3YS YEPTEKH JeTalIeH, JIep TPYMIIbI, ¢ ITOMOIIBIO
U TIPU TOJIIEP’KKE CBOMX KOJUIET, BBHITIOIHSAET COOPOUHBIN YEPTEK.

e B mpomecce "cOopku" mo mepe HEOOXOAUMOCTH '"pa3paOoTuhku'" KOHKPETHBIX JeTajiei
BHOCSIT U3MEHEHMSI B UX KOHCTPYKIUIO.

3. Oxupaemblii (e) pe3yabTar (b1): [IpnoOpeTeHre NpakTHUECKUX HABBIKOB YEpUYCHMS JeTaleil U
COOPOYHBIX YEPTEIKEH.

Kpurepum ouenku:

- OLICHKA «OTJMYHO» BBHICTABISETCS CTYACHTY, €CIM OH aKTHBHO Yy4YacTBOBaJ B pabote
KOMaHZbl, NPOSBISUI HHUIUATUBY, YYacTBOBAI B paCHpEleeHUH 3a/ad, BHEC HECKOJbKO
CYIIIECTBEHHBIX TPEUIOKEHUI TI0 BBIMTOJHEHUIO IMOCTABJICHHON 3amaud, 0e3 OMMOOK BBITIOIHUII
CBOIO 4acTh pabOTHI;

- OLIGHKA «XOpOIIO» BBICTABISIETCS CTYICHTY, €CIIM OH aKTHUBHO Yy4YacTBOBajd B pabote
KOMaH/Ibl, IPOSIBJISUT MHUIIUATUBY, 0€3 CYLIECTBEHHBIX OIIMOOK BBIMOIHHII CBOIO YaCTh PabOThI;

- OILICHKAa «YJIOBJIETBOPHUTEIHHOY» BBICTABISETCS CTYACHTY, €CIIM OH BBIIIOJHUI CBOIO 4acTh
paboThI 6€3 CYIMEeCTBEHHBIX OIMUOOK;

- OLICHKA «HEYJOBIIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, €CIIM OH HE CIPaBHICS C
MOCTABJIEHHOM 3ajayeif, MJOMyCTUJ CYIIECTBEHHbIE OIIMOKM TIPU BBHINOJHEHUH 4YepTexa,
UTHOPHPOBAT KOMaHHYIO paboTy.



Oopa3sen 3apanus «UI»

HaumenoBanue 15631 (176 - Beumune.
O6o3HaueHMsT pabodyMx dUYepTeKeW  Ha U3ZCIHC
MIPEJICTABJICHBI B CIICITU(DUKAIIIH.

Bentunp  mpemHazHaueH IS COCIUHEHUS
TpyOOIIPOBOTHOM CETH C YCTPOHUCTBOM.

Bpamenne pykosTkH 7 MO 4acoBOW HWJIM MPOTHB
YacOBOM CTPENKU Yepe3 MIMUHIETb 3 OTKPHIBACT WU
MEPEeKpPbIBACT JTOCTYN BOIBI W3 TOJOCTH A CETH B SA 37000
noJjocTh b. ['epMETHYHOCTh YCTPOICTBA JOCTUTAETCS
HaJIMYUEM TEHBKOBOTO IIHYpa /4, ¢ BO3MO>KHOCTBIO
YIUTOTHEHHUSI BTYJKOW 6 Mpu HaBUHYMBAHUM TalKu 5
Y MIPOKJIAZIOK 8 1 9. 1 N

S

C
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Oopazen 3apanus «T3»

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHUS POCCHUNCKON OEJEPALINN
®denepalibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHUE BBICIICTO 00pa30oBaHUs
MoOCKOBCKUI NOTUTEXHUYECKUN YHUBEPCUTET
Hanpasnenue moaroToBku:

08.03.01 «CTpouTeabcTBO»
podums: «IIpOMBIIITIEHHOE M TPAKIAHCKOE CTPOUTEIHCTBOY

Kadenpa «MuxenepHas rpaduku 1 KOMIBIOTEPHOE MOJECIUPOBAHHUE)

I'pynnoBoii TBOpYEeCKUH MPOCKT
o aucturummae «HaueprarenbHasi reoMeTpusi 1 HH)KCHEpHast rpadukay

1. Tema: Co3nanue mozenei coopok u anumarnuu B CAIIP Autodesk Inventor .

2. llear mpoekTa: OObeqUHEHHE HECKOJIBKHUX CTYJIEHTOB B TBOpYECKyIO rpymnmy (He Oonee 4
gyenoBek). Co3naHue MO 3aJaHHBIM  4YepTekaM Mojeld CcOOpKM IapoBOrO  JBUTaTels.
CamocrosarenbHoe uzydenue crangaproB ECKJl cryaentamu. Co3nanue aHUMAalWU, CXeMbl COOpPKH,
(hoTOpPEATUCTUIHOTO U300pAKEHUS.

3. Oxupaemblii (e) pe3yabrar (bI): IlpuoOpereHHe MPaKTUYECKHMX HABBIKOB MOJAEIHPOBAHUS
neTanei u cOOpoK, CO3/TaHne aHUMAINH, (OTOPEATUCTUYHOTO U300PAKECHHUS.

Kpurepumn oueHku:

- OLICHKA «OTJINYHO» BBICTABJIACTCA CTYACHTY, CCJIM OH aKTUBHO Y4aCTBOBAJI B pa60Te
KOMaH/Ibl, POSIBJISUT MHUIIUATHBY, yYaCTBOBAJI B paclpeiesieHuH 3aj1a4, BHEC HECKOJIBKO
CYHICCTBCHHBIX Hpel[HO)i(eHHﬁ 10 BBIIIOJIHEHUIO IIOCTABJICHHOMU 3aJa4i, 683 OH_II/I60K BBITTOJITHUII
CBOIO 4acTh pabOTHI;

- OLIEHKA «XOPOILI0» BBICTABIAETCS CTYJICHTY, €CIIM OH aKTUBHO y4acTBOBA B paboTe
KOMaH/Ibl, IPOSIBIISUT MHUIIUATUBY, 0€3 CYLIECTBEHHBIX OIIMOOK BBIMOIHHII CBOIO YaCTh PabOThI;

- OLCHKA «YAOBJICTBOPUTCIIBHO» BBICTABIIAACTCA CTYACHTY, €CJIM OH BBIIIOJIHUII CBOIO YaCTh
paboThI 6€3 CYIMEeCTBEHHBIX OIMUOOK;

- OLCHKA «HCYAOBJIICTBOPUTCIBHO» BBICTABIISICTCA CTYACHTY, CCJIM OH HC CIIPAaBUJICA C
MOCTaBJIEHHOM 3a/1a4yeil, JOMyCTHII CYIIECTBEHHbIE OIIMOKHU MPU MOJIETHUPOBAHUH, UTHOPUPOBAJ
KOMaHIHYIO paboTy.
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Allowable deviations for dimensions without tolerance indication (machined surfaces)

For measuraments | deviafions i am |

Fillet s and chanfers

Angles [+ and |

Length of fhe shartest leg
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Dual Horizontal Steam Engine for Factory
001.000 Assembly Cylinder

1 1 1 I I 5 s 1 3 1 2 1 1
FARTS LIST
A-A(1:2) ITEM[QTY] _ PART NUMBER DESCRIPTION MATERIAL MASS
[1 |z Jooroon Assembly Cylinder 0,587 kg
59 5 o B0 e o ey omy o o e 7| 2 [o0zo0o Assembly Crosshead 0,602 kg [
| Container
H 3 |2 [oo3000 Assembly Connecting Rod 0,047 kg
[« |2 [o0k.000 Assemﬁl; Rocker Shaft 0,012 kg
1 i 5 | 2 [os000 Assembly Main Bearing 0,285 ky
[C6 |1 [ovn.00s Crankshaft Stainless Stesl 0,085 k.
= i 7| 1 [000.007 Fly wheel Stainless Steel 1497 kg |-
A 8 | 2 [oo0.008 Eccentric [Brass, Saff Yellow [0,058 kg
B T = - z [ |2 [oco.008 Eeceniri Trap Steel 0,088 kg
W0 | 2 [oon.0m |Crank Enm‘ Hild 0,169 kg
] T | 2 Joooem |Crasshead Brass, Saft Yellow [0,038 kg
[z 2 Jonooz Rocker Bearin Brass, Soff Yellow [0.030 kg |,
/‘ B | 2 [ooon Rocker Bearing Sfud Brass, Soft Yellow [0,009 kg
(& |z Joonome Valve Fork [Brass, Saft Yellow [0,009 kg
| & [000.0%5 [ylinder Piping Connecior  [Brass, Soff Yallow 0,003 kg
ViEx0,S
% | & [o00.0% Piping Connector M6x05  [Brass, Saff Yallow 0,006 kg
Female -
[ [ 1 [oosomd SreamPipe Exil Copper 0,086 kg
® [ 1 [ooe SteamPige Eniry Copper U5k kg
9] z Joo0on Crank Sl[r!ht s£ 005 kg
[z0] iﬁpgnuk !s_ 041 kg
(277 |50 2341 - B - 3 x W0 _|Clevis pin 001 kg [
[Z2| 2 |OIN EN ISQ 123k - 0,846 |Spiit Pin 000 kg
[3] Hild 000 kg
X , Fild 000 kg
@ (%] | Fild 000 kg
76 | & |I50 10642 - MG x 10 |Hexagon Socker 001 kg
Countersunk Head Screw
= Z7| B [IS0 4762 - M x 16 |Hexagon Socker Head Cap [Stainless Steal, 440C|0,003 kg
Serew
0 @ [28 | 2 |I50 4036 - M5 Hex Nut Steel 0,007 kg
(23 | 7 |IS0 873% — &b x 25 — & [Parallel Pin Steal 0,003 kg
f @ (30 7 |om 87 - me Hexagon Domed Cap Nuts__[Steel, Fild 0,002 kg |
2 B
* (&)
AT = 5
© T
O I A L
f T
Ruvison| fate | Descrigtion A
- Emgnesred by tame: Date: Scale U2
i i e 9
i e ,
i 2% Miniature Steam Engine Tatal Hass 5506 g
£ Tiie -
;i et EEE e e = Dual Horizontal Steam Engine for Factory Layout
Y @ e v e o (TR s lw oo e farlw {5 000.000
;f f Allowable deviations for dimensions without tolerance indication (machined surfaces)
%ii = ror ssmarsmerts | feaens x oe | ':::-l:
i SEE = [rem——— Taar
B @ P0O001 - 000.000 0001
;31 \N " Tesgn Stater (o
HH Inventor Wizardj| Released =
T 7 T % E; T 7 T T
PARTS LIST
ITEM|QTY | PART NUMBER DESCRIPTION MATERIAL
il 1 1001.001 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 ) & 1L 5 | 1 [001.005 Cylinder Head Aluminum-6061
n 6 1 |001.006 Cylinder Cover Brass, Soff Yellow
3 A-A ( 1:1 ) 1| 2 |001.00F Cylinder Foot Sregl
= 8 | 1 (001.008 Piston Stainless Steel
9 | 2 |001.009 Piston Ring Stainless Steel
2 Lol e i [N T s 10 1 |001.010 Piston Rod Stainless Steel
11 | 1 [001.01 Packnut Valve Brass, Soft Yellow
5 6 12 1 1001.012 Packnut Piston Brass, Soft Yellow
/_/' ‘\_\ 13 1 [001.013 Slide Valve Rod Stainless Steel
= = 14 | 1 |001.014 Steam Chest Slide Valve Bronze, Soft Tin
15 | 12 |DIN 128 - AL |Spring Washer Steel, Mild
na | gy I —————, s B e 16 | 1 |DIN 128 - AS |Spring Washer Steel, Mild
XI.‘ w \ 17 [ 12 [Is0 4762 - Hexagon Sockef Head Cap Screw [Stainless Steel,
Bl \ ML x 12 440C
18 | 4 |ISO 10642 - |Hexagon Socket Countersunk Steel
ML x 25 Head Screw
19 1 [ISO 4032 - M5 |Hex Nut Stainless Steel,
= 440C
‘I'(@) 00IC B I
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Puc. OGpasibl uepTexeit 1711 TBOPUECKOTO 3aIaHuUs.



Puc. 3D monens cOopku.

IlepeyeHb KOMILJIEKTOB 3aIaHU I

1. KomnuiekT 3axannii no pasaeny «HauepraTtenbHasi reoMeTpusi M MHKeHepHas rpagukay»

1.1. MammHOCTpOUTEIBHOE YEPUEHUE

Tema: Pe3b0b1 — «Icku3bl 00T U MMTAIBLKWY, BapuaHT 1...60

Tema: OCHOBHBIE MAIIUHOCTPOUTEIBHBIE U3/IEMUs — « DCKHU3BI Basla, IIECTEPHH, IPY>KUHBD», BAPHAHT

1...60

Tema: [leranupoBka — «BpimonHeHue pabouMx YepTeX el MecTH NeTaleil Mo 4epTexy oOIeroy,
BapuanT 1...60

1.2.  HrpoBoe NpOEKTUPOBAHUE.
Tema: MoaenupoBanue aeraneii u cOopok, BapuasT 1...30.

1.3. TI'pynmoBoii TBOPUECKU MPOEKT.
Tema: Co3mganue mozeneit u coOopok, Bapuant 1...30.



