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1. Heau ocBOeHMS IMCUMILIAHBI.
Hucuunnnza «OcHOBBI aBTOMaTu3upoBaHHOro npoektupoBanus INVEN-
TOR» cocTout u3 ABYX CTPYKTYPHO M METOJUYECKH COTJIACOBAHHBIX Pa3eiioB:
«Umxenepnas rpaduxa» u «KommerorepHas rpaduxay.
HucuunnuHa «OcHOBbI aBTOMatu3upoBaHHOTO MpoekTupoBaHus INVENTOR»
ABIIIETCS OAHOW M3 OCHOBHBIX OOIIETEXHHUYECKHUX TUCIUIUIMH B MOJTOTOBKE WH-
KEHEPOB B TEXHUYECKUX YUECOHBIX 3aBEICHUSIX.

K 0CHOBHBIM 1HeJIM OCBOCHHUS AUCHUILIMHBI «OCHOBBI aBTOMATU3UPOBaH-
Horo npoektupoBanus INVENTOR» cnenyer orHecTH:

— (hopmupoBaHue 3HaHUI 00 OCHOBHBIX MPABHUIIAX COCTABICHUS TEXHUYECKUX
yepTeKel, YTeHUH YepTexke U TpeOOBaHUN roCcydapCTBEHHBIX CTaHAApTOB Enu-
HOI cucteMbl KOHCTpYKTOpcKkoit nokymenTanuu (ECK/) u Enunoit cuctemsl Tex-
HOJIOTUYECKOW TOKYMEHTaluH (MHKeHEepHas rpaduka);

— MOJTOTOBKA CTYAEHTOB K JIEATEIbHOCTH B COOTBETCTBUU C KBAJTM(PHUKAIH-
OHHOM XapaKTEPHUCTHKON CIELMAINCTA MO HAMPABJICHHUIO, B TOM 4YuCie (GopMHUpO-
BAaHHME HABBIKOB pa3paldOTKU C HCIOJIb30BAHMEM HH(POPMALMOHHBIX TEXHOJOTHUH,
KOHCTPYKTOPCKO-TEXHUYECKON TOKYMEHTAIMU JJIs1 IPOU3BOJICTBA HOBBIX MJIM MO-
JEpPHU3UPYEMBIX 00pa3lloB aBTOMOOWJIEH M TPAKTOPOB U MX TEXHOJIOTMYECKOTO
000pynoBaHus.

— MOJTOTOBKA CTYAEHTOB K JIEATEIIbHOCTH B COOTBETCTBUU C KBAJM(PHUKAIH-
OHHOI XapaKTEpUCTUKOH MO HapaBJIEHUIO OaKaniaBpa.

K ocHOBHBIM 3aa4aM OCBOEHMS IUCHUIIIMHBI «OCHOBBI aBTOMATH3UPO-
BanHoro npoektupoanusi INVENTOR» cienyer otHecT:

— OCBOEHHUE HABBIKOB 10 PyYHOMY CKM3UPOBAHUIO, COCTABJICHHUIO YEPTEXKEN
¢ yuetom tpeboBanuit ECKJ][ Ha koMmbroTepe, YTEHUIO YEePTEIKEH.

— BBINIOJIHEHHE 3CKU30B, YEPTEKEW U TEXHUYECKUX PUCYHKOB CTaHIAPTHBIX
JeTalel, pa3beMHbIX U HEPA3bEMHBIX COCIMHEHUN IeTalled U COOPOYHBIX €IMHUI]
C UCTOJIb30BAaHMEM KOMIIBIOTEPHBIX TEXHOJIOTHHA;

— BBINOJTHEHUE M YTEHUE YepTexed o0IIero Buaa pa3inyHOro ypoBHS CIIOXK-
HOCTH Y Ha3HAUYCHMUS;

— pa3paboTka paboueil MPOEKTHOM U TEXHUYECKON JOKYMEHTAIINH,

2. Mecto aucuumiudbl B cTpykrype QOOII cienuajinrera
Hucunminaa «OcHOBBI aBTOMaTu3upoBaHHOro mnpoektupoBanus INVEN-
TOR» oTHOCHUTCS K UUCITYy TUCIUILIAH IO BBIOOPY CTY/ICHTA.

«OcHoBbl aBToMatu3upoBanHoro npoektupoBanus INVENTOR» Bzaumocssi-
3aHa JIOTUYECKHU U COJIEPKATEITbHO-METOAUYECKH CO CIEAYIONIMMU TUCIUIUTMHAMUA
u npaktukamu OOIT:

B 6a3o60ti vacmu 6azoeoeo yuxia (b1):

- TeopeTnueckas MexaHUKa,

— HauepraTtenbHasi reoMeTpus U MH)XKEHEpHas Tpaduka

B sapuamusnoii vacmu 6azosozo yuxna (b1):

- UucneHHble METO/IbI;



3. IlepedeHb MIaAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs MO IMCUHUILIAHE (MOTY-
JII0), COOTHECEHHbIE C MJIAHMPYEeMbIMH pe3yJIbTaTaMM 0CBOECHHS 00pa3oBa-
TeJbLHO MPOrpaMMbl

B pesynbraTte ocBOEHUS AMCHMILIUHBI (MOIyJsi) y oOydarommxcs GopMu-
PYIOTCS CIIEIYIOLIME KOMIIETEHIIMU U JIOJKHBI ObITh JOCTUTHYTHI CIEIYIOUIUE pe-
3yJNbTaThl 00yUYEHUS KakK Tan (GOPMUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIIUH:

B pe3yabTare ocBoeHus1 00pa3oBa-

Koa xomme- . . IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB
TeJbHOI NPorpaMMbl 00y4ar0 M iiCA
TeHI[UN 0o0yueHHsI MO JUCIUILJIMHE
A0JI5KeH 00J1a/1aTh
I1K-6 CIIOCOOHOCTBIO UCIIOIB30BATh MPH- 3HaTh: ocHOBHBIC TpeOoBanus ECK/I,
KJIaJIHbIE TIPOTPaMMBbI pacueTa y3JioB, | BO3MOKHOCTHU coBpeMeHHbIX CATIP,
arperaToB M CUCTEM TPaHCIIOPTHO- npaBujIa CO3aHUS PYYHBIX ICKU30B U
TEXHOJIOTHYECKUX CPEICTB U UX TEX- KOMITHIOTEPHBIX MOJICIICH.
HOJIOTHYECKOTO 000PYIOBAHHSI yMeThb: HCIOJIb30BaTh COBPEMEHHbBIC
CAIIP pist perieHust 3a1a4 KOHCTPYUPO-
BaHUS U pacuéra.
BJIaJIeTh: METOJIaMU TBEPIOTEIHLHOTO
MOJICTTUPOBAHUS M TEHEPALIUU YEPTEKEH,
(hoTOpeanTucTUIHOTO N300paKEeHUs U
aHUMAallUH, PEBEPC MHKUHUPHUHTA U PYY-
HOT'O 3CKH3UPOBAHUSI.
- CIIOCOOHOCTBIO HCIIONB30BATE TPHU- | 3gaTh: OCHOBHBIC IPABHIIA H300PAKECHHS
I[ICK 1.5 KIAJHBIC TPOTPaMMBl pacdeTa y3JIOB, | ppocTpaHCTBEHHBIX OOBEKTOB HA UepTe-

arperaTtoB M CHCTEM aBTOMOOWIEH u
TPaKTOpPOB

e, CIOCOOBI PEeLIeHUs Ha YyepTexax
OCHOBHBIX METPUYECKUX U TO3UIUOH-
HBIX 33]1a4.

yYMeThb: BBIIOJIHATh YEPTEKU U MAKEThI
MPOCTPAHCTBEHHBIX OOBEKTOB, TPUMEHSIS
CocoO0BI pelIeHus TpaguuecKux 3aay.
BJIaJIeTh: METOJIaMU MOJICIIUPOBAHUS U
TeHepaluyu YepTexel, MPUMEHss CIIoCo-
Obl peteHus rpaguuecKkux 3ajad.

4. CTpyKTYypAa U coJeprKaHue TUCHUILIMHBI
«OcHoBbI aBTOMAaTH3UPOBAaHHOTO poekTUpoBaHus INVENTORY

OO01ast TpPyA0EMKOCTh JUCLUUILIMHBI HA BTOPOM KypCe B TPeTbeM ceMecTpe
coctaBisieT 8 3a4eTHBIC enuHUII, T.€. 288 akamemudeckux daca (M3 HuX 252 yaca —
CaMOCTOSITENIbHAS paboTa CTyIEHTOB).




Paznenbl nucuuminabl « OCHOBBI aBTOMATHU3HPOBAHHOIO MPOECKTUPOBAHMS
INVENTOR» u3ydarorcst Ha BTOpOM Kypce.

Tpertuii cemecTp: ceMUHaphl U MpakTUUYecKue 3aHsATHs — 36 yacos, ¢popma
KOHTPOJISL — 3K3aMEH.

CtpykTypa M cojaepKaHue NUCHMIUIMHBI «OCHOBBI aBTOMATH3UPOBAHHOIO
npoektupoBanus INVENTOR» no cpokam u Buaam paboTsl oTpaxkeHsl B [Ipumo-
*KeHuu 1.

Conep:xkanue pa3geioB JUCHUILIHHbBI
Tperuii cemecTp

4.1 Un:xenepHas rpaduka

4.1.1 TlpaBuiia BBIIOJHEHUS YEPTEKEW MAITMHOCTPOUTENBHBIX JI€Talel U UX
COCTMHEHU.

Pe3pObl. OOpa3zoBaHue, Ha3HAYEHHE, OCHOBHBIC IapaMETpPbl U 3JIEMEHTHI
pe3bObl: IJIMHA TOJHOTO Tpoduiis pe3bObl, cOeru, Heaopesbl, (Gacku, MPOTOUYKH.
N3o0paxenne pe3sd u ux coenunenuid Ha veprexe (OCT 2.311-68). Pe3n0Obl
CTaHJapTHBIC U HECTaHJAPTHBIC: METPUUECKasi, NI0IMOBAasi, TPyOHasi, KOHUYECKas,
TpaneneuaibHasi, yIopHasi, Kpyrias, IpsSiMOYTroJibHas U CTIeIIHaIbHAS.

4.1.2. Kpenexuble uzaenusi: OONThbl, BUHTHI, IIMUIbKHU, TallKu, I1ai0BHI,
MIUIAATEL, MTAQTEL. THUMBL, UCIONHEHWE W Ha3HAYCHUE KPETIESKHBIX JeTajeH.
CrtpykTypa ycioBHoro ob6o3Hauenus kpenexxHoi neranu (I'OCT 1759-70). Mx
M300paKeHNEe Ha YepTeke U 0003HAUYECHUE B OCHOBHOM HAMUCHU U CrielUpUKAIIAHN.

Pe3n0oBEIE coemHeHUs: 0OJTOBOE, IIMWJICYHOE WM BHHTOBOE. DJIEMEHTEHI
pe3bOOBBIX coeanHeHu. Pabodyee U ympolleHHOe M300paxeHnue pe3bOOBBIX CO-
€MHCHUMU.

4.1.3 lllnoHOYHBIEC U NUIMIICBBIC COSAMHEHUS U MX Ha3HAUYCHHE.

[[ImoHoYHbIE COEMWHEHHUS: MPU3MATUYECKHE, CETMEHTHBIE W KIWHOBBIC.
N300pakeHne MIMOHOYHBIX COSAMHEHUIN Ha YePTEXKeE.

[InuteBbie COENMHEHHS: ¢ TPSIMOOOYHBIM, BOJBBEHTHBIM U TPEYTOJIbHBIM
npoduneM. CriocoOsl nieHTpUpoBaHus. M300pakeHre NMIIMIEBBIX COCIUMHCHUN Ha
YepTexKe.

3yOuarble nepenayu:

[Hunuaapuueckue 3yOuaThie Mepegadyu: HU300pa)keHue 3yO0uaThiX KOJIeC U
3y04aThIX Mepeiay Ha YePTExKeE.

Peeunsiec mepenaun: n300pakeHUE PEEK U PECUHBIX Mepeaad Ha YePTEKeE.

Konnueckue 3y0uarbie nepenayn: n300paxeHue KOHUYECKUX 3y0yaThiX KO-
Jiec 1 3y0UaThIX Mepeiayd Ha YepTexKe.

YepBsuHble TIepeaaun: U300paKCHUE YEPBSIKOB, YCPBSIYHBIX KOJIEC M Uep-
BSIYHBIX TIepead Ha YEPTEKe.

4.1.4 HekoTopsie CBEACHUS O BUAAX U KOMIUIEKTHOCTH KOHCTPYKTOPCKHUX JO-
KyMeHTOB. UepTtex neranu. COOpOUHBIN YepTEkK, YepTek OOIIero Buaa, rabapuT-
HBIN 4epTex, crenuduKanus, ux onpeneacHue, CoaepKaHue 1 MeCTO B TIPOU3BOI-



CTBE IIpU co3AaHuu usaenus. [lonsTue 00 OCHOBHOM KOHCTPYKTOPCKOM JOKYMEH-
T€, OCHOBHOM KOMIUIEKTE€ KOHCTPYKTOPCKMX JOKYMEHTOB U IOJHOM KOMILIEKTE
KOHCTpYKTOpcKux nokyMeHTOB ('OCT 2.102-68, TOCT 2.119-73).

415 CocraBneHue uepTexkedl cOOPOUYHBIX eAMHHUI. YepTexxk oOiero Buaa
cOOpPOYHON eAMHMIIBI U COOPOYHBIN YEpPTEkK, UX COACpKAHHE, N300paKECHUE U
HaHEeCeHHe pa3MepoB. HekoTopbie YCIOBHOCTH W YMPOIICHUS, MPUMEHSEMBbIC
npu u3o0paxkeHuu uveprexei cOopounbix enuuuly (OCT 2.109-73, TOCT
2.119-73).

Creundukanus, ee Ha3HaAUCHUE, COJIEPKAHUE U MOPSJIOK 3alOIHEHUS BCEX
ee pazaenos ('OCT 2.106-96).

4.2 KomnbloTepHasi rpaguka

4.2.1 3nakomctBo ¢ Autodesk Inventor. OCHOBBI MOJIETHMPOBAHUS JIETAICH.

00630p Bo3mokHOCTEHN cuctembl. MHTepdelic. Co3nanue mapaMeTpuaeckoro
acku3a. [lobaBieHue U peJakTUpPOBaHUE TEOMETPUUECKUX 3aBUCUMOCTeN. Penak-
THPOBAHUE pa3MepPOB Ha 3cku3e. Co3nanne MacCuBOB Ha 3cku3e. Co3qaHne 3CKU3-
HbIX 0510k0B. [loHMMaHue onoBeleHuit 3ckn3oB. Coznanue 3D-reomeTpun: na-
paMeTpuueckas TBep/IoTeIbHas MoJielb. BriiapinuBanue. Y cTaHOBKA MaTepuaia u
uBeTa. [loBTOpHOE HCOJIB30BaHUE TeOMETPUU 3CKU3a. CBSI3b C JAHHBIMU JIPYTHX
acku30B. Co3nanue sneMeHTa BpameHus. Co3ganue 3J1eMEHTOB caBur. Mcnonb3o-
BaHMe NMPUMUTUBOB. JloOaBnenue conpspkenus. Jlodasnenue ckpyrienuii. [[o6as-
nenue ¢acok. Pazmemenune orsepctuit. Coznanne KpyroBoro MmaccuBa. Pazmerrie-
HHE OTBEPCTHUM 110 ICKU3AM.
4.2.2 Co3nanue cOOpKU U3 Tpex-ueTbipex Aetanei. [lonstue GpukcupoBaHHOTO
KoMIioHeHTa. JoOGaBieHrne cOOPOUHBIX 3aBUCUMOCTEH. 3aBUCUMOCTh «CoBMelie-
Huey». Ctenenu cBoOO bl 3aBUCUMOCTD «BcTaBkay. 3aBUCUMOCTD «YTO». 3aBU-
cuMocThb «KacarenbHocTh». Ypasistoniue 3aBucumoctu. Pabora ¢ bubnmnorexoit
anemeHTOB. Mcnons3oBanne Macrepa npoeKTHpOBaHUs OOJITOBBIX COEAMHEHUH.
4.2.3 Coznanue 2D-ueptexeit 3 3D-maHHbIX
Co3nanue BUIOB AeTanu. Tunbl BUIOB Ha yepTexe. Co3aHre HOBOTO YEPTEXKA.
Pa3mernienrie 6a30B0Oro v MpoeKIMOHHOTO BUI0B. Pazmenienue ceuenus. Co3nanue
JOTNOJIHUTENIbHOTO BUa. Co3aaHue BBIHOCHOTO BUIa. PegakTupoBanue BUIOB.
BripaBHuBanue Buaa. I3menenue BeipaBHuBanus. Otodpaxenue Buaa. Jlobasme-
HUe 0003HAUCHUN B YEPTEKHBIE BUBI. MapKkep IIeHTpa U OCeBbIe TUHUU. Pegak-
THPOBaHUE HAMMEHOBAHUH U TIOJIOKEHUM 0003HaYeHMI Bu0B. Pazmepnl. OcHOB-
HOU nHCTpyMeHT Pasmepsrl. bazossiii u bazossiii Habop. [lens u HaGop pasmep-
HbIX neneid. Opaunarueii 1 Habop opaunat. PenaktupoBanue pasmepos. UH-
CTPYMEHTHI 0003HaYeHUsI OTBEpCTU U pe3b0. [lomydenne pasmepoB ¢ MoIemu.
ACCOIIMaTUBHOCTh. 3aMEHA CCHUIKU HA MOJEIb.
4.2.4 Tlonb30BaTENbCKUE CTHIIM U 11a0JIOHBI.
Pa6orta co ctunsmu. Co3nanue crangapra. Co3gaHue TUMIOBBIX XapaKTEPUCTUK
00bekToB. Onpesienienre CTUilsl TEKCTa JIsl pa3MepoB U 0003HaueHui. Onpezene-
HUE€ HOBOT'O CTHJISI pa3Mepa. Y CTaHOBKa napaMeTpoB ciosi. HacTpoilku TUIOBBIX



XapakTepucTUK 00beKTOB. CoxpaHeHue cTanaapTa. MIsMeHeHue cTuis 1Bera.
Onpenenenue HoBoro marepuana. OnpenesieHrue OCHOBHOM Haanucu. CoxpaHEeHHe
HOBOTO T1abnona. Co3manue madioHa OBICTPOTO 3aITyCKa.

4.2.5 Co3nanue CIOXHBIX YEPTEKEH U ACTATUPOBOK.

CozpaaHue clI0XHOT0 uepTexkHoro Buaa. [Ipoekunonnsiii Bua u3 ceuenus. Coszaa-
HHE 3CKM3a Ha YEPTEKHOM BUAE. MecTHBIN paspes. MI3MeHeHne OTHOLEHH Jep-
Texen neranm. Buaumocts neranen. [lonasnenue Buaa. [lonasinenue 3memMeHToB
yepTexa. PaspeiB Buaa. Cpes. [Tonp3oBaTenbckuil Bul. Micnonap30BaHuE CIOXKHBIX
MHCTPYMEHTOB JUIsl 0003HAYEHUI Ha yepTeke. ABTOMATUYECKHM TeKCT. BriHOCKA.
Crneunanbhbie 0003HaueHus. Homepa no3unmii. ABTonymepanus nozuuuid. Co-
3nanue crienudukanuu. PenakrupoBanue 3Hauenus pazmepos. [IpocrtanoBka op-
JUHATHBIX Pa3MEpPOB M AaBTOMATHYECKUX OCEBbIX TUHUMN. Tabmuia oTBepCcTHil.
4.2.6 OcoOEHHOCTH MPOEKTUPOBAHUS CIOKHBIX JIETaICH.

[IpoenupoBaHHasi TEOMETPUSI U UHCTPYMEHT 10 ceueHusiM. [Ipoennposanue 3D-
acku3a. OnpenieNieHne myTy 3JIEMEHTa M0 CEUCHUSIM MeX Ty Toukamu. Co3aHue
AJIEMEHTOB 1O ceyeHusM. Mcnonb3oBanue 00kHOTa MHXKeHepa. Co3aHne cBura.
Coznanue o6onouku. Co3ganue MaccuBa OTBepCTUid. PazMeliienre oTBepCcTHil o
JTUHEUHBIM pazmepaM. Co3gaHue NpsSMOYToJIbHOIO MaccuBa oTBepcTHil. Mcmons-
30BAHME CJIOKHBIX YPPEKTUBHBIX HUHCTPYMEHTOB. KOMOMHUpOBaHUE TUIIOB
okpyrieHuil. /[ob6aBienre HaKJIOHHOM TpaHu. 3aMeHa OHOU rpaHu apyroi. Cum-
MeTpU4HOe oToOpakeHue. Co3aaHue CMEIIEHHOHN I0cKocTh. Mcnonb3oBanue co-
MpsKEHUS JJ1 3aKphITUs pocBeTa. JlobaBieHue pe3nobl. Mcronb3oBaHue OTKPHI-
toro npoduiis. Mcnonb3oBaHue MpeICTaBICHUHN B JeTaleH.

4.2.7 Cnoxxuble COOPKU U MHKEHEPHBIE MHCTPYMEHTHI.

VYmpasnenue cpenoit coopku. Coznanue npencrasienus suaa. Co3gaHue npe-
CTaBJICHUs YPOBHs Aetann3auuu. [lo3unnonssle npeacrasienus. Mcnons3oBanue
Macrepos npoektupoBanus. Mcnons3oBanne Macrtepa npoeKTUpOBaHUS TTOAIIUII-
HUKOB. Mcrionb30BaHue aaliTUBHBIX 3JIEMEHTOB B cOopke. Vcronb3oBaHue reHe-
paTopa Bajna. PacueT U mocTpoeHue AMI0p XapaKTepucTuK Bana. Mcnonbs3oBanue
reHepaTopa 3yOuathix 3auemienuil. FMicnonb3oBanue reHepaTopa MImoHOYHOTO CO-
eauHeHus. PaboTta ¢ 10MOTHUTEILHBIMUA HHCTPYMEHTaMU COOPKU. 3epKabHbIE
KOMITOHEHTHI. [[pon3BOAHBIN KOMIIOHEHT. JJMHAMWYECKUE 3aBUCUMOCTHA U aHUMa-
11Ust COOPKH.

4.2.8 Co3nanue uzjenuii B paboyeM MpoCTpaHCTBE COOPKH.

Coznanue cOOpKH U3 MECTH-BOChMHU JieTaneil. [lorsTie GpukcupoBaHHOTO KOMITO-
HeHTa. J[o6aBneHue COOPOUHBIX 3aBUCUMOCTEH. 3aBUCUMOCTh « COBMEIICHHE.
Crenienn cB00OIBI. 3aBHCUMOCTh «BcTaBkay. 3aBUCUMOCTD «YTO. 3aBUCUMOCTh
«KacarenpHOCTBY. YTpasistomnue 3apucumoctu. Padota ¢ bubnuorekoit anemen-
TOB.



5. O0pa3oBaTe/ibHbIE TEXHOJIOT U

Meroavka mnpenogaBaHusl IUCHUILIMHBI «OCHOBBI aBTOMAaTU3HPOBAHHOTO
npoektupoBanus INVENTOR» u peanuzaiusi KOMOETEHTHOCTHOTO MOAXO0/1a B U3-
JIO’)KEHUH W BOCHPHUATHH MaTepHalia MpeayCMaTpUBAET UCIOJIb30BAaHUE CIEAYIO-
IIMX aKTUBHBIX U MHTEPAKTUBHBIX ()OPM MPOBEICHUS TPYMIOBHIX, HHAUBUIYaIb-
HBIX, AYJIUTOPHBIX 3aHATHII B COYETAHUU C BHEAYJAUTOPHOW pPabOTOM C IENbIO
dbopMupoBaHUS U Pa3BUTHUS MPOGECCHOHATBHBIX HABBIKOB, 00yUYaIOIIUXCS .

— IOJTrOTOBKA K BBIMOJIHEHUIO JJAOOPATOPHBIX padoT;

— 3alllUTa U UHAMBUIYAIbHOE 00CYK/IEHUE BBIIOJIHAEMBIX 3TAINOB JIA0OPATOPHBIX
pabor;

— UI'POBOE IIPOEKTUPOBAHNUE;

— pa3bIrpbIBaHUE poJieH (POJIEBbIE UTPHI);
— UHJUBUYAJIbHBIN TPEHAK;
— IPYIIIOBOY TPEHMHT;

— MPOBEJICHHE MACTEP-KIJIACCOB AKCIEPTOB U CIEHHUAIMCTOB MO WHKEHEPHOM Irpa-
duxe.

VY enbHbIA BeC 3aHATUN, MPOBOAMMBIX B MHTEPAKTUBHBIX (popmax, ompene-
JIEH TJIaBHOM LIEJIbI0 00pa30oBaTEIbHOM MPOrpaMMbl, 0COOEHHOCTbIO KOHTUHIE€HTA
oOydJaronmxcst U COAEpPKAHUEM JUCHUILUTMHBI «OCHOBBI aBTOMAaTU3MPOBAHHOTO
npoektupoBaaus INVENTOR» m B menmom mo gucrumuimae coctaBiaseT 50%
ayJIUTOPHBIX 3aHATHM.

6. OnleHOYHBIE CPeACTBA JAJIM TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH, IPOMEKYTOY-
HOM aTTeCTAIlUM [0 UTOTaM OCBOCHMS JUCHHUILUINHBI U Y4eOHO-MeTOAUYECKOe
ol0ecrnevyeHre CaMOCTOSATEIbHO padOThI CTYICHTOB

B mponecce oOydeHUs HUCHOIB3YIOTCS CIEAYIOIIME OILEHOYHBbIE (POpMBbI
CaMOCTOSITENIbHOM pa0OThl CTYACHTOB, OIIEHOYHBIE CPEJCTBA TEKYLIEr0 KOHTPOJIS
YCIIEBAEMOCTH Y MPOMEKYTOUHBIX aTTECTAIIUMN:

B TpeTbeM cemecTpe
- IOJTOTOBKA K BBIMOJTHEHUIO JJAOOPATOPHBIX pabOT M UX 3aIlHTa;
- peliecHue KOMIUICKTOB 3a/1a4
- KOHTpOJIbHAsI paboTa;
- DK3aMeH
OOpa3ipl  KOHTPOJIBHBIX BOMPOCOB M 33JIaHUW JJISI TIPOBEICHUS TEKYIIIETO
KOHTPOJISI, YK3aMEHAITMOHHBIX OMJIETOB, IPUBEACHBI B IPUIIOKEHUH 2.

6.1. ®OH/1 OLIEHOYHBIX CPEJICTB 1JIf POBeIeHUS MPOMEKYTOUYHOM ATTeCTAlNHU
00y4aIMXCcs M0 JUCUUILIMHE (MOTYJIIO)

6.1.1. IlepeueHb KOMIIETEHLIMIA C YKa3aHUEM 3TaroB UX (OPMHUPOBAHUS B TPOILIEC-
CE€ OCBOEHHUSI 00Pa30BaTEIbHON MPOTPAMMBI.



B pesynbTaTe 0CBOGHMS AUCHMIUIMHBI (MOIYJIA) (GOPMUPYIOTCS CIEIYIOUIUE KOM-
NEeTEHIUU:

B pe3ysabTare ocBoeHus1 00pa3oBaTeJbHOM POrpaMmMbl 00y-

Koa xomMnereHuun o
YaIIHUHUCA T0JIKECH OGJ'[aJIaTL

[TK-6 CIOCOOHOCTBIO UCTIOIb30BAThH MPUKIIATHBIE MPOrPaMMBI pacuera
y3JI0B, arperaToB U CHCTEM TPAHCIIOPTHO-TEXHOJIOTHIESCKUX
CPEICTB U MX TeXHOJornueckoro obopynosanus (ITK-6);

I[ICK 1.5 - CIIOCOOHOCTBIO HMCIIOJIB30BATh MPHUKIAIHBIE IPOrPaMMbI pacdera
y3JI0B, arperatoB U cucteM aBroMmobuiei u Tpakropos (I1ICK-1.5);

B mporecce ocBoeHus o0pa3oBaTeNbHON MPOrpaMMbl JaHHBIE KOMIIETCH-
IIUU, B TOM YHCIIE€ UX OTACIIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MOITAMHO B XOJE
OCBOEHHUSI O0YYaIOMIMMUCS AUCIMILIAH (MOAYJeH), MPaKTUK B COOTBETCTBUU C
y4eOHBIM IUIAHOM U KaJICHJApHBIM rpaukoM yueOHOTo IporLecca.

6.1.2. Onucanue nmoka3arejieid ¥ KpUTEpHeB OLICHMBAHUS KOMIIETEHIIH,
(popMupyeMBIX 110 UTOraM OCBOCHHS AUCHUILIUHBI (MO1YJIsI), OMUCAHUE LKA
OLICHUBAHMS.

[TokazaTenem OIleHUBAaHUS KOMIIETCHIIMI Ha Pa3IUYHbBIX dTarax ux (Hopmu-
pOBaHUS SBISETCS JOCTHIKEHUE O0YUYaIOIIMMHUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00Y-
YEHUS TI0 TUCHIUTITHHE (MOJIYIIIO).

- CIMOCOOHOCTHIO UCTIOJIb30BaTh MPUKIIAIHBIE TTPOTPAMMBI pacdeTa y3JI0B, arperaTtoB U CUCTEM TPaHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB U UX TeXHoJoruueckoro obopynosanus (I1K-6);

- CIIOCOOHOCTBIO HCIIOJIB30BaTh MPUKIIAHBIE TPOrPAaMMBI pacyeTa y3JI0B, arperaroB U CHCTEM aBTOMOOWIIEH 1
tpaktopoB (IICK-1.5);

KpuTepun onennBanus

IToka3aTean
2 3 4 5




3HATH:
OcCHOBHEIE Tpe-
ooBanus ECK/I,
BO3MOXKHOCTH
COBpPEMEHHBIX
CAIIP, npaBuna
CO3aHUA PYU-
HBIX 3CKH30B U
KOMITBIOTEPHBIX
MOJEIIEH.

3HaTh: OCHOB-

HBIE TpaBHIIA
HU300paKEHHS
pOCTpaH-
CTBCHHBIX
00BEKTOB  Ha
yepTexe, CIo-
COOBI peleHHs
Ha  YepTekax
OCHOBHBIX

METPUUCCKHX
u MO3UIIH-

OHHEIX 3aJ1a4.

OOy4aromuics 1eMOH-
CTPHUPYET MOJHOE OT-
CYTCTBHE WJIM HEIOCTa-
TOYHOE COOTBETCTBUE
CJEYIOLIUX 3HAHUM:
OcHoBHBIE TpeOOBAHUSA
ECKJI, BO3MOXKHOCTH
coBpemeHHBIX CAIIP,
MpaBUIa CO3JIAHUS
PYYHBIX 3CKH30B U
KOMITBIOTEPHBIX MOJIe-
JIEH.

OOy4aroIuics 1eMOH-
CTPUpPYET TOJHOE OT-
CYTCTBUE WJIM HEJIOCTA-
TOYHOE COOTBETCTBHE
CIEAYIOUMX  3HAHUM:
OCHOBHBIE  MpaBHia
n300paxeHust  Ipo-

CTPaHCTBEHHBIX 00b-

CKTOB Ha YEPTEKeE,
CIOCOOBl  pelIeHus
Ha yepTexax
OCHOBHBIX MeTpHUYe-
CKHX U  TO3HMIHUOH-
HBIX 3a/1a4.

OOy4JaroImuics 1eMOH-
CTpUpPYET HETIOJIHOE CO-
OTBETCTBHUE CIIEIYIOIINX
3HaHmii: OCHOBHBIE Tpe-
oosanuss ECKJI, Bo3-
MO>KHOCTH COBpEMEH-
veIX CAIIP, paBmita
CO3/IaHUS PYYHBIX ICKH-
30B ¥ KOMITBIOTEPHBIX
mozenei. Jlomyckarot-
Csl 3HAYUTENbHBIC
OIIIMOKH, TIPOSIBISICTCS
HEZ0CTaTOYHOCTH 3HA-
HHUU, 110 pALY ITOKa3aTe-
nielt, oOyJaromuics uc-
IIBITBIBACT 3HAYHUTCIIb-
HBIE 3aTPYAHEHHUS IIPU
OTIEpUPOBAHUY 3HAHUS-
MU IIPpU UX IIEPEHOCC Ha
HOBBIE CUTYaIlUH.

OOyyvaromuiicss JeMOH-
CTPUPYET HEMOJIHOE CO-
OTBETCTBHUE CIIEAYIOIINX
3HAHWM: OCHOBHEIC
npaBUiaa  U300paxe-
HUSL TNPOCTPAHCTBEH-
00BEKTOB  Ha

CII0COOBI

HBIX
4EpTEXKE,
pelIeHust Ha yepTexax

OCHOBHBIX MCTpHUUC-
CKHUX U IIO3UIINOH-
HBIX 3aJa4.

Honyckatorcs 3Ha4um-
TEIhHBIC OMIHOKH, IPO-
SIBJISIETCS] HEIOCTATOU-
HOCTb 3HAHUM, 110 ALY
rokasaresei, o0yJaro-
LIUICS UCTIBITHIBAET
3HAYHUTETLHBIC 3aTPY/-
HEHHUS MIPU ONIepUPOBa-
HHAW 3HAHWSMU TIPHA UX
MEePEHOCE Ha HOBBIE CU-
Tyaluu.

OOy4JaroImuics 1eMOH-
CTPUPYET YACTHIHOE CO-
OTBETCTBHUE CIIEIYIOIINX
3HaHmii: OCHOBHBIE Tpe-
oosanuss ECKJI, Bo3-
MO>KHOCTH COBPEMEHHBIX
CAIIP, npaBua co3na-
HUS PYYHBIX 3CKH30B U
KOMITBIOTEPHBIX MOJIe-
JeH, HO JOIYCKarTCs
HE3HAYUTEIbHBIC OLITHO-
KH, HETOYHOCTH, 3aTpY/I-
HEHUS TIPU aHATUTUYC-
CKHX OII€palusx.

OOyJaromuiicss  JTeMOH-
CTPUPYET YACTUYHOE CO-
OTBCTCTBUC CJICAYIOLINX
3HAaHUW: OCHOBHBIE IIpa-
M300paKeHUs
IIPOCTPAHCTBEHHBIX

00BEKTOB Ha YCPTEIKCE,

BUJIa

CHOCOOBI pelieHus Ha
gepTeKax oc-
HOBHBIX MCTPHUYCCKUX
n IIO3UIIMOHHBIX 3a-
nad,

HO OOIIYCKAaroTCs HE3HA-
YUTCIIbHBIC OIHI/I6KI/I, HE-
TOYHOCTH, 3aTPYAHCHUSA
Ipr aHAJIMTUYCCKUX OIIC-
panusax.

OO0yuaromuiics
JIEMOHCTPUPYET
MOJTHOE COOTBET-
CTBHE CJICAYIOIINX
3HaHul: OCHOB-
HbIE TpeOOBaHUS
ECKJI, Bo3MOX-
HOCTH COBpPEMEH-
Heix CAIIP, npa-
BUJIA CO3TAHUS
PYYHBIX 3CKH30B U
KOMITBIOTEPHBIX
Mojenei, cBo0oI-
HO OIlepUpyeT
MIPUOOPETEHHRIMU
3HaHUSIMU.

OO0yyvaromuiics
JIEMOHCTPUPYET
MOJHOE  COOTBET-
CTBHE CIIEIYIOLINX
3HaHU:  OCHOB-
HBIE

HU300paKEeHHS

npaBuIIa

POCTPAHCTBEH-
HBIX 00BEKTOB Ha
gepTexe, CIOoCco-
OBl pelieHus: Ha

yeprexax
OCHOBHBIX Me€T-
pUYECKUX u
MO3UIMOHHBIX
3a1a4.




YMeTh:
Hcnonp3oBaTh
COBpPEMCHHBIC
CAIIP pnsa pe-
IICHUS 3a7a4
KOHCTPYHUPOBa-
HUS ¥ pacuéra.

yMeThb: BBIIOJI-
HATh YEPTEXKH
U MaKeThl TPO-
CTPaHCTBEH-
HBIX OOBEKTOB,
NpUMEHSS
crocoObl  pe-
meHus: rpagu-
YECKUX 3a/1a4.

OOyuaromuiics He
yMEET WK B HEJOCTa-
TOYHOU CTENICHH yMEET
HCIIOJIb30BaTh COBPE-
mennsie CAIIP ma
pelIeHus 3a7a4 KOH-
CTPYUPOBAHHUS U pac-
4yéTa.

OOby4aromuiics HE
yMeeT WM B HelocTa-
TOYHOU CTEIECHU YMEET
BBINIOJTHATD 4YEPTEKHU
A MAakKeThl MPOCTpaH-
CTBEHHBIX OOBEKTOB,

IPUMEHSST  CIOCOOBI
pemieHus  rpaduye-
CKHX 3aj1ad.

OOy4JaroImuics 1eMOH-
CTPHUpPYET HEMOIHOE CO-
OTBETCTBHUE CIIEIYIOIINX
YMEHHI1: HCIOIb30BaTh
cospemennsie CAIIP
IUIsL peHICHUs 3a1a4
KOHCTPYUPOBAHUS U
pacuéra. JonyckaroTcs
3HAYUTENIbHBIE OLINOKH,
MPOSIBIISIETCS HEOCTa-
TOYHOCTh YMEHHA, TI0
psAny mokazateneii, 00y-
YaIOIINICS UCTIBITHIBACT
3HAYUTENbHBIE 3aTPY -
HEHUS [IPU OTIIEPHPOBa-
HUW YMCHHAMMU IIPU UX
MepeHoce Ha HOBBIC CH-
Tyalruu.

OOyyaromuiicss JeMOH-
CTPUPYET HEIOJIHOE CO-
OTBETCTBUE CIEAYIOLIUX
YMEHHI:  BBIIIOJHATH

YCPTC)KU W  MAKCTHL

MIPOCTPaHCTBEHHBIX
O00BEKTOB, MPUMEHS
COCcO0BI pereHus

rpaduyeckux 3aaay.
Honyckarorcs 3Ha4u-
TEJbHBIE OMIMOKH, TIPO-
SIBJIICTCST HEJIOCTATOY-
HOCTh YMEHUH, 110 PSTY
rokasareJei, o0yJaro-
IIUHCS UCITBITHIBAET
3HAYUTEIHHBIC 3aTPY/I-
HEHUS TPU ONIEPUPOBA-
HUU YMEHUSMH TIPU UX
MIEPeHOCe Ha HOBBIE CH-
Tyaluu.

OOy4JaroImuics 1eMOH-
CTPHUPYET YaCTUIHOE CO-
OTBETCTBHUE CIICAYIOIINX
YMEHHIA: UCTIOJIh30BaTh
cospemennsie CAIIP mis
pelIieHus 3a1a4 KOHCTPY-
HWPOBAHHUS U pacuéra.
YMeHus: 0CBOCHBI, HO
JIOTMYCKAIOTCSl HE3HAYH-
TeJIbHbIE OIINOKH, He-
TOYHOCTH, 3aTPyIHEHUS
TIPH aHATATHYECKHUX OTIe-
pamusx, mepeHoce yme-
HHMI Ha HOBBIC, HECTAH-
JAPTHBIE CUTYAIUH.

OOyvaromuiicss  JTeMOH-
CTPHPYET YacCTUYHOE CO-

OTBETCTBUEC CJIICAYIOIINX

YMEHMMN: BBITIOJTHATH
YepTEeXU U  MaKEThbI
MIPOCTPAHCTBEHHBIX

O00BEKTOB,  MPHUMEHSS
CHOCOObI pelieHus

rpaguYecKux 3aaad.
‘YMeHus 0CBOCHBI, HO
JIOTTYCKAIOTCSI HE3HAYH-
TeJIbHBIC OIIMOKY, He-
TOYHOCTH, 3aTPYTHEHUS
[P aHATUTUIECKHUX OTIe-
pauusx, NepeHoce yme-
HUU Ha HOBBIC, HECTaH-
JApTHBIEC CUTYALIUH.

OO0yuaromuiics
JEMOHCTPHPYET
MOJTHOE COOTBET-
CTBUE CIIEAYIOIINX
YMEHUH: UCIIOJIb-
30BaTh COBPEMCH-
gele CAIIP mia
peleHus 3a1aq
KOHCTPYHPOBaHHS
u pacuéra. CBo-
00JTHO oTepUpyeT
MIpHOOPETEHHBIMHA
YMEHUSIMH, TIPH-
MCHACT UX B CUTY-
aIysIX MOBBIIIICH-
HOM CJIO’)KHOCTH.

OO0yuaromuiics
JEMOHCTPHUPYET
[IOJTHOE€  COOTBET-
CTBHUE CIIEYIOIIUX
YMEHHMHA: BBIIIOJI-

HATb YCPTCKHU U

MAaKEThI npo-
CTPAHCTBCHHBIX
00BEKTOB, TIpHU-

MEHSISI CIIOCOOBI
pewenus rpagu-
YeCKHUX 3aaad.
CB000HO oTIEepH-
pyeT npuobdpeTeH-
HBEIMH YMEHUSIMH,
NPUMCHSIET UX B
CHUTYaIHsAX MOBbI-
IICHHOH CJI0KHO-
CTH.




BJIAJIETH:
Merogamu
TBEPAOTEIILHOTO
MOJICTTUPOBAHHUS
U reHeparyu
yepTexei, ¢po-
TOPEATUCTUIHO-
T0 H300payKeHHS
Y aHMMAIIWH,
peBepc WHKH-
HUPUHTA U PYY-
HOT'O 3CKH3HUPO-
BaHWS .

BJIaJeTh: Me-
TOJAAMH MOJIe-
JUPOBAHUS U
reHepaIuu
YepTeKEH,
TIPUMCHSIS
CIoco0bI pe-
nieHust rpadu-
YECKHUX 3a/1a4.

OOyuaromuiics He
BJIa/IEET WK B HEJIO-
CTaTOYHOM CTENEHU
BJIQJICCT METOAMU
TBEPAOTENBHOTO MOJIe-
JIUPOBAHUS U TCHEpa-
AN 9epTexeit, GoTo-
PEaTUCTUIHOTO HU300-
paXCHUS U aHUMAIIUH,
peBepc MHKUHUPHUHTA
Y PYYHOTO 3CKH3HUPO-
BaHUS

OOyuaromuiics He
BJIAJIEET WIK B HEJO-
CTaTOYHOM CTEICHU
BJIaJ€eT METOJAMHU
MOJEIIUPOBAHUS U
TeHEepaIy YepTe-
XKeH, IpUMEeHss CIo-
coOBI pelieHus rpa-
¢buyeckux 3anad.

OO6yuatomuiics Bnaaeet
METOIaMH TBEPIOTENb-
HOTO MOJICTTMPOBAHUS U
TeHEpaLH YePTEeKEH,
(hoTopeaTUCTUIHOTO
M300paKCHUS U aHUMa-
UK, PeBEPC UHKUHH-
pHHTa U PyYHOTO 3CKU-
3UPOBAHMUSL, AOYCKAIOT-
Cs 3HAYUTENbHBIC
OLINOKH, MIPOSIBIISIETCS
HEJI0CTATOYHOCTh BJIa-
JICHUS] HABBIKAMH TIO
pAny nokasarteneu,
OOy4aroImuics UCTIBI-
ThIBACT 3HAYUTCIIbHBIC
3aTPYAHEHUS IIPU IIPU-
MEHCHUU HABBIKOB B
HOBBIX CUTyallUIX.

OOyuaromuiics BiIajaeeT
METOJIaMU MOJIEIHUPO-
BaHUs U TeHEpalu
YepTE)KEH, IPUMEHSA
COCOOBI PeLIeHUs
rpagu4ecKux 3ajad,
A0IyCKarTCd 3HaA4YN-

TEJIbHbIE OIINOKHU, ITPO-
ABJIETCA HEAOCTATOUY-
HOCTH BJIAZACHUA HABBI-
KaMH 110 psijly MoKasare-
nieit. O0yyaroImics uc-
IBITHIBAET 3HAYUTEIb-
HBIE 3aTPyTHEHUsI IPH
MIPUMCHCHHNU HABBIKOB B
HOBBIX CUTYaIlUsX.

OO6yuaromuiicst 4aCTUIHO
BIIa/IEET METOAAMH TBEP-
JOTELHOTO MOJAEIHPO-
BaHUs U TEHEpaIy Yep-
Texel, poropeancTHy-
HOTO U300paKECHUS U
aHUMAIINH, peBepC WH-
KUHUPUHTA U PyIHOTO
JCKU3UPOBAHUS, HABBIKH
OCBOEHBI, HO JOITyCKArOT-
Csl He3HAYUTENbHbIE
OIINOKH, HETOYHOCTH,
3aTpyTHEHHS [IPH aHAIIH-
TUYCCKUX Oolcpanuniax,
MePEeHOCE YMEHUH Ha HO-
BbIC, HCCTAHAAPTHLIC CHU-
Tyaluu.

OO0Oy4JaroIuiCcs YaCTUIHO
BJIaJIc€T METOJIAMHU MO-
JIeITUPOBAHMS U T'€HE-
panuu 4yepTexen, Ipu-
MEHSISl CIIOCOOBI periie-
HuUs rpaduyecKux 3a-
Jad.

HaBbiku 0CBOGHBI, HO
JIOITYCKAIOTCSI HE3HAYH-
TeJIbHBIE OIIMOKH, HE-
TOYHOCTH, 3aTPyJHECHHS
IIpU AaHAJIUTUYCCKUX OIIC-
paLusx, MepeHoce yme-
HHI HA HOBBIC, HECTaH-
OapTHBIC CUTYalluH.

OOyuarommuiics B
MOJTHOM 00BeMe
BJIaJICET METOIaMHU
TBEPAOTEILHOTO
MOJICIIUPOBAHHS U
reHepaIuy yepre-
XKel, poTopeann-
CTHYIHOTO M300pa-
JKEHUS U aHUMa-
UM, PeBepc UH-
JKUHUPUHTA U
PYYHOTO 3CKU3U-
poBaHUs, CBOOOI-
HO IMPUMCHSICT I10-
JTy4YEHHbIC HABBIKH
B CUTyaluAX I10-
BBILLIEHHOW CJIOXK-
HOCTH.

OOyuaromuiics B
MOJTHOM 00BEMeE
BJIaJIeeT METO/1a-
MH MOJEITUPOBA-
HUSI U TEHEPALIUU
4epTekKEen, IpU-
MEHSIS CIOCOOBI
perienus rpadu-
YECKHUX 3a/1a4.
CBo0onHO mprMe-
HSIET MOJTy4YeHHbIC
HaBBIKH B CUTYya-
IIUSIX TIOBBIIICH-
HOM CJIO)KHOCTH.

[ITkanbl OLEHUBAHUS PE3YIBTATOB MPOMEKYTOUHOM ATTECTALMM U UX OIHU-

CaHuc:




Dopma npomedxncymounoln ammecmayuu: 3a4em.

ITpomexyTouHas arrecTanus oOy4aromuxcs B Gopme 3a4€ra MpOBOJUTCS
M0 pe3ysbTaTaM BBHITIOJHEHHsS BCEX BHUJIOB Y4eOHOW pabOTHI, MPEAyCMOTPEHHBIX
y4eOHBIM IJIAHOM I10 JAHHOW AUCUUILTNHE (MOIYJIO), IPU ATOM YUUTHIBAIOTCS pe-
3yJbTaThl TEKYIIET0 KOHTPOJISI yCIEBAEMOCTH B TedeHHe ceMmecTpa. OlieHKa cTe-
MIEHU JOCTHXKCHUS 00YYaIOIMIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB O0yUYEHUS O JHC-
LHUIUIMHE (MOAYJII0) MPOBOAUTCS MPENOJABATENEM, BEAYIIUM 3aHATHUS 1O THUCLH-
IJIMHE (MOJYJII0) METOJOM 3KCIEPTHOW oueHKH. [Io uToram nmpomeXKyTo4Hou at-
TECTAlMM IO JUCLUUIUIMHE (MOJYJII0) BBICTABIIAECTCSA OLICHKA «3aYTEHO» WM «HE
3auTeHO». K IpOMEKyTOYHON aTTeCTalMu AOIYCKAKOTCS TOJIBKO CTYIEHTHI, BBI-
IOJTHUBIIME BCE BUABI yUeOHOU pabOThl, MPeyCMOTPEHHbBIE pabouei MporpaMMoil
no aucuuiimHe «KoMObIOTEpHBIN NMPAaKTUKYM 10 HHXKEHEPHOM rpaduke» (Bbl-
NOJIHWIM JIabopaTOpHble pabOThl, CIalM KOHTPOJIbHbIE pPA0OTHI, pPAaCUETHO-
rpaduyueckue paboThl).

Mlkanxa
Onucanue
OLICHUBAHUSA

BrinonHeHsl Bce BUIBI y4eOHOM paboOTHI, MPETyCMOTPEHHBIC
yueOHbIM M1aHoM. CTyJIeHT AEMOHCTPUPYET COOTBETCTBHUE 3Ha-
HUM, YMEHUM, HABBIKOB MPUBEJACHHBIM B TaOJMIaX MOKa3aTeseH,
3 omnepupyeT NMPUOOPETEHHBIMU 3HAHUSIMU, YMEHUSIMH, HABbIKAMU,
AHLEHO MIPUMEHSIET UX B CUTYyaIUsAX MOBBIIICHHON ciIoKHOCTHU. [Ipu 3TOM
MOTYT OBITh JOMYIIEHbl HE3HAYUTEIbHbIC OUTMOKH, HETOYHOCTH,
3aTPYJHEHHS] TIPU aHATUTUYECKUX OIEpalMIX, IEPEHOCE 3HAHUM

141 YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalllH.

He BbImosiHeH oauH uian 0oJiee BUIOB yueOHOU paboThI, Mpey-
CMOTPEHHBIX y4eOHBIM TUIaHOM. CTyAEHT JEMOHCTPUPYET He-
MOJIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HaBHIKOB MPUBEICHHBIM
B TaOJHIAX MOKa3aTeNiel, JOMYyCKAITCs 3HAYUTEIbHBIC OMIMOKH,
He 3aureno . .
IPOSIBJISICTCSI OTCYTCTBUE 3HAHW, YMEHUH, HABBIKOB TI0 STy T10-
Ka3aTeJIe, CTYACHT WCHBITHIBACT 3HAYMUTEIBHBIC 3aTPYIHCHUS
IpH ONICPUPOBAHNUU 3HAHMSIMU M YMEHUSIMHU TIPH WX MEPEHOCE Ha

HOBBLIC CUTYyalllH.

Dopma npomerncymouHol ammecmayuu: IK3ameH.
[TpomexyTouHas aTTecTanus o0yJaromuxcs B popme s3Kk3amMeHa MPOBOIUTCS
M0 pe3yJibTaTaM BBITIOJHEHHsS] BCEX BHUJIOB YYEOHOH PabOTHI, MPEAYyCMOTPEHHBIX



y4€OHBIM IIJIAHOM I10 TaHHOM IUCLUUIUIMHE (MOAYIIIO), IPU 3TOM YUUTBIBAOTCS pe-
3yJbTaThl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH B TedeHHE ceMmecTpa. OleHka cre-
MEHU JOCTHXKCHUS 00YJarOIIMMHUCS TNIAHUPYEMBIX PE3yJIbTaTOB O0yUYEHUS O JAUC-
LHUIUIMHE (MOAYJII0) MPOBOAUTCS MPENOJAaBATENEM, BEAYIIUM 3aHATHUS 10 THUCLIH-
IJIMHE (MOJYJII0) METOJOM 3KCIEPTHOW oueHKH. [lo mToram nmpomeXKyTo4HOu aT-
TECTAlUU 0 JUCUUIUIMHE (MOJIYJIO) BBICTABISETCS OLEHKA «OTIMYHO», «XOpO-
110», «yJIOBJIETBOPUTEIIEHO) WUJIN «HEYIOBIECTBOPUTEIBHOY.

K npoMexyTo4HOM aTrTecTaluy TONMYCKAITCA TOJBKO CTYAEHTHI, BBINOJI-
HUBIIME BCE BUJIbI yUeOHON pabOThl, MPEAyCMOTPEHHBIE paboueli MporpaMmMoHn 1o
aucuuiimHe « KoMIbploTepHbIN MPAKTUKYM 110 MHKEHEPHOM rpaduke» (BbIIOIHU-
7M1 1abopaTopHbIe pabOThl, CAAIH KOHTPOJbHBIE paOOThl, pacueTHO-TpaduuecKue
paboTHI).

IIkana ouenueanusn Onucanue

Buvinonnenwl 6ce suowvl yuebnoti pabomsi, npedycmom-
pennvie yuebHvim naanom. Cmyoenm 0emMoHcmpupyem
coomeemcmeue 3HaAHUl, YMeHUl, HABbIKO8 NPUBEOEH-
HbLIM 8 mabIuyax noxasamesneu, onepupyem npuoope-
MEHHLIMU 3HAHUSAMU, YMEHUSAMU, HABLIKAMU, NPUMEHs1-
Omauuno .
em ux 6 cumyayusx nosvluieHHou crodxcHocmu. llpu
9MOM Modcem Oblmb OONYUleHA HEe3HAYUMENbHAS
owuoKa, HemouYHOCMb, 3amMpyOHeHUe NPU aHaTumuye-
CKUX onepayusix, nepeHoce 3HAHUll U YMeHUll Ha HO8ble,

HecmaHdapMHble cumyayuu.

Buvinonnenwl 6ce 6uowvl yuebnoii pabomsi, npedycmom-
pennvie yuebHvim naanom. Cmyoenm 0emoHcmpupyem
HenonHoe, NPAasuibHOe COOMEEmMcmeue 3HAHUU, yme-
Xopowo .
HUll, HABBLIKO8 NPUBEOEHHLIM 6 mabiuyax noxazame-
nell, 1mbo ecau npu 3mom ovliu donywenvl 2-3 Hecy-

uwecneerHHbvle OUUOKU.

Buvinonnenwvl 6ce 6uowl yuebnot pabomel, npedycmom-
penHvle yueOHbviM naanom. CmyoeHm 0emMoHcmpupyem
coomeemcmeue 3HaHull, 8 KOMOPOM 0C8eUeHd OCHOB-
Yooeremsopumenvho
Has, Haubojlee B8AJNCHASL YACMb Mamepuald, HO Npu
9MOM OONyUleHa 0OHA 3HAYUMENbHASL OWUOKA UTU He-

MoO4YHOCmMb.




Heyoosenemseopumenvho | neti, oonyckaiomcs 3nayumenbHvle OUWUOKU, NPOSEI-

He svinonnen ooun unu 6onee uoos yueonou pabomsi,
npedycmMompenuvix yuyeoHvim naanom. Cmyoenm Oe-
MOHCmMpUpyem HenoIHoe COOmeemcmaue 3Hanutl, yme-
HUll, HABBLIKO8 NPUBEOEHHbIM 6 mabiuyax noxazame-

emces omcymcemeue 3HaHull, YMeHull, Ha8blK08 No psioy
nokazameineti, cmyOeHm UCHbIMbLEAen 3HAYUMETbHbLE
3ampyoOHeHUs Npu ONepUPOBAHULU 3HAHUAMU U YMeEHUs-
MU NPU UX NepeHoce Ha HOBble CUMYAYUU.

(DOHI[I)I OOCHOYHBIX CPCACTB IIPCACTABIICHEI B ITPHUJIIOKCHUN 2K pa6oqeﬁ Ipo-

rpaMme.

7. YueOHO-MeTOANYeCKOe U HH(POPpMAIHOHHOE o0ecnieyeHre JUCHMILIMHBI.

1.

2.

a) OCHOBHAS JIMTEpaTypa:

@aznynmun O.M., XangunoB B.A. UnxenepHas rpaduka. M.: U3n. uentp
«Axagemus», 2006. — 394 c.
Bbponckuit A.M., @aznynun 3.M., XanaunoB B.A. UnxxenepHas rpaduka
(metammooOpabotka). M.: Uzn. nentp «Axanemusi», 2003. — 396 c.

0) ZOMOJIHMTEIbHASA JIUTEepaTypa:
Cranmaptel ECKI: 'OCT 2.101-68, Coopounsblii uepTex. MeTtoauueckue
ykazanus. M.: MAMMN. 2000. I'OCT 2.102-68, TOCT 2.104-2006, I'OCT
2.106-96, I'OCT 2.109-73, 'OCT 2.119-73, TOCT 2.301-68+T"OCT 2.307-
68, 'OCT 2.311-68, I'OCT 2.315-68, I'OCT 2.317-69, TOCT 2.401-T'OCT
2.409-74.
Komnektus aBTopos. [log penakunein ®aznynnua 3.M. BelnonHenue yep-
Texel u 3cku3oB. [loctpoenue nzodpaxkeHnit. MeToanveckue ykazaHus
Nel1720. M.: MI'TY «MAMM», 2003. — 38 c.
Komnextus aBropos. [log penakuueit @aznynuna .M. Hanecenue pazme-
pPOB Ha 3CKH3ax W pabouux yepTexax aetane. Yacty 1. Meroauueckue
ykazanus Ne 509. M.: MI'TY «MAMW», 2011.- 28 c.
Konnektus aBTopoB. [lox penakmumeit ®azmynuna 9.M. Pe3pOb1 u pe3ndo-
BbI€ coeiuHeHus. MeTtonuueckue ykazanus. M.: MAMU, 2011.
Konnektus aBTopos. Iloa penakiueit @aznynuna 3.M. BeinonHnenue dep-
TeXel COOPOUHBIX EAMHUIL IO ICKM3aM (pabounmM dyeprexam) faeTanein. Me-
TOAMYECKHE YKa3aHus 1o yepueHuo. M.: MAMU, 2004
Tumodeer B.H., lllamun A.J[. 'eomerprueckoe MoaeIMpoBaHUe: COOPHUK
3aganu — M.: MI'TIMY, 2012.-153 c.

B) IPOrpaMMHOe o0ecrnevYeHne 1 HHTePHET-PeCcypChl:

[IporpamMmMHOe oOecrieueHue:
1. Autodesk Inventor (becrutatHast cTyaeH4YecKasi Bepcusi).



2. Autodesk AutoCAD (BbecmiaTHasi cTyieHUECKast BEPCHST ).
3. Autodesk Fusion 360 (becruiatHast cTyeHUECKast BEPCHS).

HHuTepHeT-pecypchl BKIIOYAIOT YIeOHO-METOAMUSCKAE MaTepHabl B DJICK-
TPOHHOM BUJIE, MPEJCTABICHHBIE Ha caifte lib.mami.ru B pa3aene «DaeKTpo-
HbIi kaTanor» (http://lib.mami.ru/lib/content/elektronnyy-katalogq).

8. MaTepHaJILHO-TeXHI/I‘IeCKOG o0ecreueHue ANCHUIIINHBI

1. KoMIIeKT NpoCTPaHCTBEHHBIX MOJENEN HHKEHEPHOU rpaduKH.

2. Ctennpl ¢ 00pa3amMu BHIIOTHEHHS Tpaduueckux paboT Mo BceM pasjesam HH-
KEHEPHOU rpauKu.

3. [1nakaTsl O pa3IMYHBIM TEMaM Kypca.

4. OObsICHEHH 110 OCHOBHBIM pa3jiejaM WHXEHEPHOH rpauKu U KOMIIbIOTEPHOU
rpauKy ¢ UCHIOJIb30BAaHUEM MYJIbTUMEIUNHON TEXHUKH.

5. KommiekT yueOHbIX MoJIeTelt 0 UHKEHEPHOU rpaduKH.

9. Metoauyeckue peKOMeHAAMHU JJIsl CAMOCTOSITeIbHOM pado-
ThI CTYJICHTOB

CamocrosiTenbHas padoTa SIBISIETCS OJHHUM W3 BUAOB YYEOHBIX 3aHATHU.
Lenp camocTOSITENIbHOM PabOThl — MPAKTUYECKOE YCBOEHUE CTYJIEHTAaMU BOIPO-
COB, pPAaCCMaTPUBAEMBIX B MPOLECCE U3YUEHUS AUCLIUIUINHBI.

AyauTOpHash CaMOCTOSITeNIbHAsI paboTa MO JUCUUIUIMHE BBINOJHSAETCA HA
y4€OHBIX 3aHATUAX O]l HEMOCPEACTBEHHBIM PYKOBOJCTBOM IpENoJiaBareis U Mo
€ro 33JIaHUI0.

BueaynuropHas camocTosTenbHas padoTa BBINOJHIETCS CTYIAEHTOM IO 3a-
JaHUIO MpEenoiaBaresi, Ho 0e3 ero HenoCPeACTBEHHOIO yYacTHsI.
3aaun caMOCTOSATEIbHON pabOThI CTYACHTA:

Pa3BUTHE HABBIKOB CAMOCTOSATEILHON yu4eOHOUM paboThI;

OCBOCHHE COJEP>KaHUS TUCUUILIIUHBI,

yriyOJieHrne COIepKaHUs U OCO3HAHUE OCHOBHBIX MOHATUN JUCIUIUINHBL
MCIIOJIb30BAaHUE MaTepHraa, COOPaHHOTO U MOJYYEHHOTO B X0JI€ CAMOCTOSITEIIbHBIX
3aHATHI 17151 (O ()EKTUBHOM MOJITOTOBKH K DK3aMEHY.

Bunbl BHeayIMTOPHOM CaMOCTOSITENBHONU PabOTHI:

BBITIOJIHEHHE KYPCOBOU pabOThI;

CaMOCTOSATENbHOE U3yUYE€HHE OTACJIbHBIX TEM JIUCLUUILIUHBI;

MOJIFOTOBKA K JIEKIIMOHHBIM U MPAKTUYECKUM 3aHATHUSIM;

MOJIFOTOBKA K KOHTPOJIBHBIM paboTaM;

ydacTue B TEMaTHYECKUX TUCKYCCHUSX, OJIMMITHAAAX.

Ortanbel  Opolecca  OpraHU3aldd  CaMOCTOSATENbHOM  pabOThl  CTYAEHTOB!


http://lib.mami.ru/lib/content/elektronnyy-katalog

" [IOArOTOBHTEJBHBIN (OmpeseNeHre Ieae UM COCTaBJIICHHUE MPOTPAMMBI
CaMOCTOSITEJIbHOM pabOThI, TOATOTOBKA METOJAUYECKOTO 0OecIeYeHus: 1 000-
pyAOBaHUs);

" OCHOBHOW (peamm3anusi MPOrpaMMbl C HCIIOJB30BaHUE MPHUEMOB IOHMCKA
uHpOpMAIINU: YyCBOEHHE, ITepepaboTKa, MPUMEHEHHE, Iepeaada 3HaHui, Quk-
CHUpPOBaHUE Pe3yJIbTaTOB);

" 3aKIIOYUTENBHBIA  (OmeHKa AS((EKTUBHOCTH W 3HAYNMOCTH IPOTPAMMEBI;
aHaJU3 Pe3yJIbTaTOB CAMOCTOSITEIILHON paObOTHI, X CHCTEMATH3AIIHS; BEIBOIBI
O HaNpaBJICHUAX ONTHUMHU3ALUHU TPY/Ia).

YtoO5I IMPpaBUJIBHO OPraHMU30BaTb CBOIO CAMOCTOATCIBHYIO pa60Ty, HCO6XOI[I/IMO
CTYACHTY CO310aTb YCIOBUA HJIA HpOIlYKTHBHOﬁ YMCTBeHHOﬁ JACATCIIBHOCTH.
K YCIOBHAM IIPOAYKTHUBHOCTH YMCTBCHHOﬁ JACATCIBHOCTH OTHOCITCS.

" JIOCTENEHHOE BXOXJIEHHE B padoTy;

" BBIICPKUMBAHUE WHAMBUAYAJbHOTO pUTMA, Temma padoThl M pa3Mepa ee
VICTIOJIHEHHS,

" [IPUBBIYHAA MOCIEAOBATEIBHOCTh U CUCTEMAaTUYHOCTD JEATEIIBHOCTH,

" [IPAaBWJIBHOE YEPENOBAHHE TPYAA U OTHbIXA.

CryneHTy Ba)KHO IOMHUTB!

* OTJBIX HE MPEANOoJaraeT MoJHOTO 0e3/1eUCTBHs, OH MOXET ObITh IOCTUTHYT
MIEPEMEHON JIENa;

" CMEHY NEepHoJI0B paboTOCIIOCOOHOCTH B TedeHue aHs. Hanboree mioaoTBop-
HO
JUTS 3aHSTUS YMCTBEHHBIM TPYJIOM yTpeHHee Bpemsi ¢ 8 no 14 yacoB, Makcu-
MajpHas padorocrocooHocTh ¢ 10 1o 13 gacos, ¢ 16 g0 19 gacos, ¢ 20 no 24
9acoB;

» coOmoaenue mepepbiBoB uepes 1-1,5 gaca mepepsiBel mo 10-15 muH, yepes 3-
4 gaca pabotsl nepepbiB 40-60 muH;

" yTOOBl BBINOJHUTH BECh O0OBEM CaMOCTOSITEILHON pabOThl MO MpeaMeTam
Kypca, HEO0OXOJUMO CUCTEMATUYECKU 3aHUMAThCs MO 3-D 4acoB €XEIHEBHO,
KEJIaTeIbHO B OJTHU U TE YK€ Yachl, IPH YePEAOBAHUH 3aHITHI C TIEpephIBAMU
JUTSL OT/BIXA,

" JIeecooOpa3Ho €KeTHEBHO paboTaTh He 0oyiee 4eM Haj JIBYMS-TpeMs
JTUCITUTUIMHAMH, HauYWHAs CO CPEIHETO MO TPYIHOCTH 3aJaHusl, MEePexofs K
OoJiee CIOKHOMY, HAMOCIEIOK OCTaBUB JIETKYIO YacTh 3aJaHus, TpeOyro-
1y OOJIBIIIE OMPEeaeTICHHBIX MOTOPHBIX JCHCTBUM.

WTak, caMOCTOSITeNIbHbIE 3aHATUS MOTPEOYIOT HHTEHCUBHOTO YMCTBEHHOTO TPY/a,
KOTOpPbI HEOOXOAMMO HE TOJBKO MPaBUJIIBHO OpPraHu30BaTh. (s onTumanbHOU
OpraHM3alMM CaMOCTOSITEIbHOW padOThl CTYAEHTY PEKOMEHIYETCSI COCTaBJICHHUE
JMYHOTO PACHHCaHMsl, OTPAXKAIOUIETO BpeMsl M XapaKTep 3aHATHI (TeopeTHYecKuit



KypC, MpaKTUYECKue 3aHATHs, rpaduyeckre pabOThl, YUTCHHE JIUTEPATYPHI), TIepe-

PBIBBI HAa 00€]1, Y’KUH, OT/BIX, COH, IPOE3]T U T.J.

JlesTenbHOCTh CTYJIEHTOB o (bopMUPOBaAHUIO HABBIKOB

yueOHOI caMOCTOATENbHON paboThl. Kakaplii CTYAEHT CaMOCTOSITENIbHO OMpee-

JSIET PEXKUM CBOEH CaMOCTOSITENIbHOM pabOTHI.

B mpouiecce  camocTtosiTensHOM  paOOTBl  CTYAGHT NPUOOpETaeT  HaBBIKU

CaMOOpraHu3alyy, CaMOKOHTPOJIS, CaMOYIPAaBJIEHUs, CaMOPE(IIEKCUU U CTaHO-

BUTCSI AaKTUBHBIM CaMOCTOSITEJIbHBIM CYOBEKTOM y4e€OHON JAESTENbHOCTH.

B npornecce camocTosTensHOM pabOThl CTYIEHT JOJIKEH:

" OCBOUTh MHUHHUMYM COJIEP>KaHMs, BBIHOCUMBIM Ha CaMOCTOSITEIbHYIO PadboTy
CTYZIEHTOB M MPEIJIOKEHHBIN npenoaBaTeneM B cooTBeTcTBUU ¢ PI'OC BbIC-
HIETO
npodeccronanbHoro oopazosanus (PI'OC BI1O) no naHHON AUCIUILIHHE;

" [UIAHUPOBAaTh CaMOCTOSITENIBHYI0 pabOTy B COOTBETCTBUM C TpaduKkoM
CaMOCTOSATENIbHON padOThI, MPEIJI0KEHHBIM ITPENOIaBATEIIEM;

" OCYUIECTBJISTH CaMOCTOSITENbHYIO pPabOTy B OpraHM3alMOHHBIX (QopMax,
MPEAYCMOTPEHHBIX YYEOHBIM IIJIAHOM M paboueill MporpaMMoi MmpenoaaBaTens;

" BBINOJHATH CAMOCTOSTEIbHYIO PA0OTy U OTUUTHIBATHCS IO €€ pe3yJjbTaTaM B
COOTBETCTBUM C TpaUKOM MPEACTABICHUS PE3yIbTaTOB, BUJIAMH U CPOKAMHU
OTYETHOCTH MO CAMOCTOSITEIbHON paboTe CTYIEHTOB,;

" WCIOJIb30BaTh I CaMOCTOSITENIBHOW pPabOThl METOAMYECKHE TocoOus,
yueOHble OcOOMsI, pa3pabOTKU CBEPX MPEAJIOKEHHOIO MPENnojaBaTeaeM Ie-
peuHsL.

Bo Bpems camocrosiTenbHOM pabOThl HaJl U3yUYEHUEM MaTepUaioB TUCIUILIH-
Hbl «OcHOBBI aBTOMaTu3upoBanHoro mnpoekrupoBanus INVENTORy, cryneHTh
JOJDKHBI  TI0JIB30BAaThCs MaTepuaiaMH, NPUBEICHHBIMU B paszfene «YueOHo-
MeToanYeckoe U MHGOPMAIIMOHHOE o0ecrieueHue AUCIUIUIMHBD) TaHHON pabouei
nporpammel. /{151 caMocTosITeNIbHOM paboThl CTYIEHTOB MMeroTest aynutopun 11K-
421, T1IK-418, T1K-424, I1K-423 BMECTHUMOCTBIO Ha 25 4EIOBEK KaXKaasl.

10. Meroauveckue peKOMeHIAUHN ISl MPENoIaBaTeJst

[Tpu moaroToBke AUCHUIIINHBI « OCHOBBI aBTOMAaTHU3UPOBAHHOTO TTPOCKTUPO-
Banusi INVENTOR» npenonaBaTenn 10KHBI TOJIB30BAThCS MaTepuaiaMu, MpH-
BEJICHHBIMU B pazjielie «YueOHO-MeTOauYeCKoe U HHPOpMAITMOHHOE 0OecrieueHre
JTUCIUIUIMHBDY TaHHOW paboyeil mporpaMmal.

J{ns mpoBeieHrs 3aHATHIN MO TUCHMIUIMHE UCIIOIB3YIOTCS CpeJcTBa o0y4e-
HUSL:

- yaueOHMKH, HHGOPMAITMOHHBIE pecypchl UHTepHETa;

- CIIPABOYHbIC MATEPHUAIIBI U HOPMATUBHO-TEXHUYECKAsI JOKYMEHTAIHSI.

B mepByo odepens HEOOXOIMMO OMHUPATHCA HA JACHCTBYIONIYIO pabodyro Tpo-
rpaMMy O TUCIUIUIMHE, B KOTOPOU 00S3aTEIBHO JOJKHBI OBITH OTIPEIETICHBI KO-
JINYECTBO M TEMATHKA MPAKTHYECKUX 3aHITUW HA KaXIbli cemecTp. [ kaxaoro



3aHATHUS ONPEIENSIIOTCS TeMa, Ielib, CTPYKTYpa U cojepkanue. Mcxons u3 HuX,
BbIOMpaIOTCs (hopMa MPOBEACHUS 3aHATUS (MHTEPAKTUBHAS, CAMOCTOSITENIbHAS pa-
0oTa, MacTep-KiIacc, TECTUPOBAHUE W T.1.) M JAUIAKTHYCCKHE METOMIBI, KOTOPHIE
IIPU 3TOM TIPUMEHSIET MpenoaaBaTeNb (MHANBUAYyalbHAs paboTa, paboTa Mo rpym-
nam, JefoBas urpa u mnpod.). llenecooOpa3HocTs BeIOOpa mpenoaaBaTeieM TOro
WM WHOTO METOJa 3aBHCHT, IJIaBHBIM 00pa3oM, OT ero 3(()EKTUBHOCTH B KOH-
KpeTHO# cutyarnuu. Hampumep, eciii mpemnojaBaTenh CTaBUT 3a7a9y OTTaYMBaHUE
MPAKTUYECKOTO HABBIKA MPU OCBOCHHWH CIIOKHOW TEMBI, TO TPOBOAUTCS MacTep-
KJIACC C JIMYHOM JEMOHCTpaIuel BhIMOJHEHUs paboThl. [ TpyJOeMKHUX MO Bpe-
MEHHU M PYTUHHBIX OMNepaluil 3aja4 cielyeT MPOBOJUTh POJIEBYIO UTPY C KOJIJICK-
THUBHBIM Y4aCTUEM CTY/ICHTOB.

Oco0oe BHUMaHHE CIEIYET YIEIUTh XPOHOMETPAXKY 3aHSTHS, T.€. BbIIEIe-

HUIO Ha KaXbIA JTal 3aHSITHS ONpeneNéHHOTo BpemeHu. g mpemojaBarters,
0COOEHHO HAYMHAIOIIET0, YPE3BhIUAMHO BAXKHO MPHUACPKUBATHCSA 3aIlIAHUPOBAH-
HOTO XpoHOMeTpaxa. Ecnu aToro He ynmaércs caenath, TO MpemnoAaBaTeNto HE0O-
XOJIMMO TIPOAHAIM3UPOBATH X0/ 3aHATHS M, BO3MOXXHO, BHECTH U3MEHEHUS JTNOO B
€ro CTpyKTypy, 1100 B (hOpMy €ro MPOBEIACHUS.
HeoOxoaumMocTh TIaHUPOBATh W aHATM3WPOBATh YUCOHO-BOCIIUTATEILHBIN IPO-
1IeCC B MUIAKTUYECKOM, TICMXOJOTHYCCKOM, METOAMYECKOM acCIleKTaX C y4eTOM
COBPEMCHHBIX TpEOOBaHUHN K MpENoAaBaHUI0 OOYCIaBIMBAET, B CBOIO O4YEpEIb,
HE00XO0AMMOCTh 0OOCHOBAHHOTO BbIOOpa 3()(PEKTUBHBIX METOJOB, POPM U CPEACTB
oOy4eHHUs, KOHTPOJISI PE3YJIbTATOB YCBOCHUS CTYJIEHTAMU MIPOrPAMMHOTO MaTepHu-
ana.

[IpenonaBarento, BO3MOXKHO HCIOJIb30BaTh MaKCUMAIbHO A((HEKTUBHO pas-
HOOOpa3HbIe (POPMBI, METOJIBI U CPEICTBA OOYUICHHS TOJIBKO B COOTBETCTBHUH C IT0O-
CTaBJICHHBIMH M CIIJIAHUPOBAHHBIMUA KOHKPETHBIMHU IIEJISIMH, U 3aa4yamu. Pa3pada-
THIBaTh KaQ4€CTBEHHBIN NUJAKTUUECKUI MaTepHall U HArJSAHbIC MOCOOUSI C METO-
JTUYECKUMU PEKOMEHIAITUSAMHI 0 MX MPUMEHEHUIO Ha 3aHATHUAX MOYKHO TOJIBKO B
TOM CJIydae, €CJIM 3apaHee ONpeAesieHbI IEN U 3a/1a4ll Kak JIJIsl BCETro Kypca JHcC-
ITUTITUHBI, TaK | JJIS KaXI0TO OTACIBHOTO 3aHSATHS.

[IpenomaBarens MOKEH CUCTEMATHYCCKHA IMPOBOAUTH CaMOAHAIU3, CaMo-
OIICHKY U KOPPEKTHPOBKY COOCTBCHHOW ACATEIHPHOCTH Ha 3aHATHAX, pa3padaThl-
BaTh M NMPOBOJNTH JUATHOCTUKY JIJISl ONIPEACIICHHUS YPOBHS 3HAHWA U YMEHUH CTY-
JICHTOB, pa3pabaThIBaTh W PEAM30BBIBATH MPOTPAMMBI I WHIUBHUIYyAIBHBIX U
IPyNIoBBIX (HOPM pabOTHI C yUETOM CIIOCOOHOCTEH CTYACHTOB.

OO0s13aTenbHO HYXKHO M3y4yaTh JIMYHOCTH CTYJEHTAa U KOJIJIEKTHBAa oOydae-
MBIX B II€JIOM, C IIEJIBIO0 TUATHOCTUKHU, MPOCKTUPOBAHUS U KOPPEKIIMH UX TTO3HABA-
TEJTHLHOU EeATeIbHOCTH Ha MPAKTUYECKUX 3aHATUAX IO TUCIUTIINHE.

OCHOBHBIM YCIIOBUEM Y4EOHO-METOAMYECKOTO 00ECIeYeHUs MPAKTUUECKIX
3aHATHI MO0 TUCIUIUIMHE SBISIETCS HEMIPEPHIBHOCTH MCUXOJIOTO-TIEAarorniecKoro
U METOAMYECKOr0o 0Opa30BaHHUs IMPEIOAaBaTENsl, B3aUMOCBSI3b MPAKTHKU C CHCTE-
MO¥ M3y4YeHHUsI CTYyJCHTAMH HOPMATHUBHBIX yUE€OHBIX AWCIMIUIMH U KypCOB IO BBI-
00py, JAIOIUX TEOPETHUYECKOE OOOCHOBAHUE MPAKTUYECKOW AESTENbHOCTHU, MO3-
BOJISIFOLIIUX OCMBICIIUBATh U COBEPIICHCTBOBATH €€ C MO3UIMI HAYYHOTO aHaIH3a.



[Ipunoxenue 1.
CTpykTypa U conepxkaHue TUCHUNINHBI «OcHOBBI aBTOMaTH3MpPOoBaHHOTO NpoekTUpoBaHusi INVENTOR» no nanpas-
JICHUIO NOATOTOBKH
23.05.01 ««Ha3eMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBA)

[Tpoduns

HepCHeKTI/IBHble TPAHCIIOPTHLIEC CPEACTBA

< Buabl yueOHoii padoThl, Dop-
? g BKJII0Yasl CAMOCTOATE/IbHYIO Buasbl camocrosiTe/IbHOMH padoThI MBI aT-
Pa3nen s % § padoTy CTyICHTOB, CTY/ICHTOB TecTa-
an S| =8 U TPYJAO0EMKOCTH B Yacax 111071
J | II/C | JIa6 | CPC | KCP | K.P. | K.IL. | PTP | Pedepar | K/p | D | 3
Tperuii cemecTp
NHKEHEPHAS 'PA®UKA U
KOMIIBIOTEPHASA I'PA®UKA
[IpaBuia BEINOSHEHUS YepTEKEH MaILIHO- 3

CTPOUTENBHBIX IETalleH U MX COCAMHCHHA.
Pe3p0s1. Bunpt. M300paxenune pe3bd Ha gep-
Texxe. 3HakoMcTBO ¢ Autodesk Inventor. Oc-
HOBBI MOZICTIPOBaHuUs netaneii.  O030p
BO3MOXKHOCTeH cuctembl. MuTepdetic. Co-
3/1aHre TTapaMeTPUUIECcKOTo 3cku3a. JJobapie-
31 HHUE U PEIAKTHPOBAHUE TCOMETPHUCCKUX 3a- 7 30
) BUcuMocTeil. PegaktupoBaHue pa3mMepoB Ha
scku3e. Co3ganne MaccuBoB Ha 3cku3e. Co-
3/1aHHE DCKU3HBIX 0JI0KOB. IToHMMaHKe OI10-
BeweHui ackuzoB. Coznanue 3D-reomerpun:
apaMeTpUIecKasl TBepAOTeIIbHAST MOJICIb.
BrinaBnuBaHue. Y CTaHOBKA MaTepuaia U
uBeta. [loBTOpHOE HCIIOIE30BAaHHE TEOMET-
pun 3cku3a. CBs3b ¢ JAHHBIMH APYTHX 3CKH-




30B. Co3nanwue >remMenTa Bpamenus. Cozna-
HHUE AJIEMEHTOB CcIIBUT. VIcTI0p30BaHme MPH-
MuTHBOB. JloOaBienue conpsiykenus. Jloo6as-
neHue ckpyrieHui. /lob6asienue pacok. Pas-
MerieHue oreepctuil. Co3aHue KpyroBoro
MaccuBa. Pa3MmelnieHre 0TBEpCTUH MO ICKU-
3am. Co3anue COOPKH U3 TPEX-YEThIPEX JIie-
tanei. [ToHsTHe PUKCHPOBAHHOTO KOMITO-
HeHTa. J[oOaBneHne cOOPOYHBIX 3aBUCHMO-
creit. 3aBucumocTth «CoBMernieHne». CTeneHu
cB00OOIBI. 3aBUCUMOCTH «BcTaBkay. 3aBucu-
MOCTB «YT0i». 3aBUcHUMOCTh «KacaTenb-
HOCTB». YTIPaBILIONINE 3aBUCUMOCTH. Pabota
¢ bubaunorekoii anemenTtos. Mcnonb3oBanue
Mactepa npoeKTHPOBaHUS OOJITOBBIX COCIH-
HEHUH.

3.2

KpenexHbie u3nenus: OONTHI, MIMUIbKH, Tali-
KH, 1aiiobl. VX n300paxkeHne Ha YepTexe.
Pe3b0oBbIe coeAMHEHUS: OONTOBOE, ILITTHICY-
HOe, BUHTOBOE U TpyOHOe. Co3aanue 2D-
yeprexeil u3 3D-1aHHbIX

Co3maHue BUIOB JeTaid. THITE BUIOB Ha
gyeptexke. Co3anne HOBOTO YepTeka. Pasme-
mieHre 0a30BOTO M MPOEKITHOHHOTO BUJIOB.
Pasmemenne ceuenus. CozgaHue TOTIOTHH-
TenbHOro Buaa. Co3gaHne BBIHOCHOTO BUA.
PenaktupoBanue BuoB. BeipaBHUBaHME BU-
na. I3meHenue BeipaBHuBaHus. OTOOpaxe-
Hue Buza. Jlobarienne 0603HaYSHHI B Yep-
TeXHbIC BUIBI. MapKep LIEHTpa U OCEBbIE
JnvHAU. PenakTupoBaHue HaMMEHOBAaHUM U
MTOJIOKEHUH 0003HAYCHUH BUIIOB. PasMepsl.
OcHoBHO# HHCTpyMeHT Pa3mepsl. ba3zoBslil u
bazosebrit Habop. Llens n Habop pazmepHbIx
ueneii. OpanHatHblil 1 Habop opnunar. Pe-
JAKTHPOBaHUE pa3MepoB. THCTpyMEHTHI 060-
3HAYCHUS OTBEPCTHUi U pe3b0. [lomyueHue
pasMepoB ¢ Moenu. ACCOITMATHBHOCTE. 3a-
MEHAa CCBUIKH HAa MOJETIb.
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3.3

IIInmoHOYHBIE U NIIHIIEBBIE cCOeANHEHNs. Bu-
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JbI IITOHOYHBIX H HMITHIEBBIX COCTUHEHHUH.
N3obpakeHne Ha YepTeiKe.

3y0u4arsle nepeaayn: MINHAPHIECKUE, pe-
euHble, KOHUUECKHe, YepBsuHble. X n3obpa-
*KeHue Ha yepTexe. [lomp3oBaTenbekue CTUIN
n mabnonsl. Padora co crunsmu. Coznanue
cra"apta. Co3fjaHHe TUIIOBBIX XapaKTepH-
CTHK 00beKTOB. OnpeieieHie CTUIIS TEKCTa
IUTS pa3MepoB U 0003HaueHwd. OnpeneneHue
HOBOTO CTWJIS pa3Mepa. Y CTAaHOBKA IapaMeT-
poB ciosi. HacTpoliku TUIIOBBIX XapaKTepH-
ctuk 00bekToB. CoxpaHeHue craaapra. W3-
MeHeHHe cTws 11BeTa. OnpeneneHne HOBOTo
Marepuana. OnpeneneHne OCHOBHON HaIIHN-
cu. CoxpaHeHue HoBoro mabnona. Co3nanue
mabioHa OBICTPOrO 3aIycKa.

Co3naHue CIOXKHBIX YepTexkell u neranupo-
BoK. Co3/1aHMe CIIOKHOTO YePTEHKHOTO BHIA.
IIpoexkinonHbI# BUI U3 cedeHus. Co3naHue
3CKH3a Ha YEpTEKHOM Buze. MecTHbIH pas-
pe3. U3MeHeHne OTHOLLIEHUH YepTexel aeTa-
u. BugnmocTts geraneii. [lomaBnenue suaa.
[MonaBnenue seMeHTOB yepTexa. Pa3priB
Buja. Cpes. [Tonb3oBarensckuit Bug. Vcnoinb-
30BaHUE CIIOKHBIX HHCTPYMEHTOB JJIst 000-
3HAa4YCHUH Ha 4epTexe. ABTOMAaTHUECKUIT
TekcT. BerHocka. CriennansHele 0003HaYe-
Hus. Homepa no3unumii. ABTOHyMepaius mno-
sunuit. Coznanue crerudukanuu. Penaktu-
poBaHue 3HaYeHHA pa3MepoB. [IpocTaHoBKa
OpPJMHATHBIX Pa3MEPOB U aBTOMATHUECKUX
oceBbIX JINHUHA. Tabnuia oTBepCTHIA.

3.4

HekoTtopble cBeeHHs O BUIaX H3eNuil: ae-
Talb, COOPOYHAs €IUHMUIIA, KOMIUIEKC H KOM-
wiekt (COCT 2.101-68). OcobeHnocTH npo-
eKTUPOBAHUS CIIOXKHBIX JICTa-

neit. [IpoennpoBaHHas FeOMETPHUS U HHCTPY-
MEHT 10 ceueHusM. [IpoerupoBanue 3D-
acku3a. OnpeesneHne myTH 3JIEMEHTa 110 ce-
YCHUAM MEKIY TOYKaMU. C03}13HI/Ie OJICMCH-
TOB 110 ceueHnsiM. Mcnonp3oBanne GI0KHOTa
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nmkeHepa. Cozmanne capura. Co3ganue 060-
nmouku. Co3janne MaccuBa OTBEpCTHHA. Pa3z-
MeUIeHHE OTBEPCTUH MO JUHEHHBIM pa3Me-
pam. Co3gaHue npsIMOYTOJIBHOTO MaccHBa
oTBepcThil. VCmonb30BaHUE CIOXKHBIX (-
(heKTUBHBIX HHCTPYMeHTOB. KoMOuHMpOBa-
HHE THIIOB OKpyrieHui. JlobaBnenne
HaKJIOHHOM rpaHu. 3aMeHa OJHOM rpaHu apy-
roit. CumMeTpuaHOE oToOpakenue. Co3ma-
HHE CMEIICHHOM IIIOCcKOCTH. Mcronp30BaHme
COTIPSDKEHUS TS 3aKPBITHS TpocBeTa. Jlo-
OaBneHne pe3bOBL. Mcmomp30BaHne OTKPHITO-
T0 TIpOQHIIs.

3.5

UYeptex neramu. COOPOUYHBIN YepTEK, YSPTEK
obmiero Buaa. Cnenudukanus, ec Ha3Hade-
HUE, COJIepKaHUE U MOPSIOK 3aMOTHEHUS
Becex ee paszaenos (FOCT 2.106-96). Ciox-
HbIe COOpPKU Y MH)KEHEPHBIE HHCTPYMEHTHI.
VYnpasnenue cpenoii coopku. Co3nanue
npexacrasieHus suaa. Co3gaHue npeacrapie-
HUS YpOBHS IeTanm3anud. [103umoHHbIe
npencrasieHus. Mcmons3oBanne MacTtepos
npoekTrpoBaHus. Mcnonp3oBanue Mactepa
MIPOEKTHPOBAHUS TTOAIIUITHAKOB. Mcronp30-
BaHUE aJalTUBHBIX JIIEMEHTOB B cOopke. Hc-
M0JIb30BaHUE TeHepaTopa Baya. Pacyer u mo-
CTPOEHUE JIMI0P XapaKTepUCTHK Baa. Mc-
MI0JIb30BaHUE TeHepaTopa 3y0JaThIX 3alernJe-
Huil. Mcnionp30BaHue reHepaTopa MIMOHOYHO-
ro coenuHeHus. PaboTa ¢ JOMONHUTENBHBIMU
HHCTPYMEHTaMU COOpKHU. 3epKaJbHbIE KOM-
MOHEHTHI. [Ipou3BoAHbIN KOMIIOHEHT. duHa-
MHUYECKHE 3aBUCHMOCTH ¥ aHUMAaIUs COOPKH.
Co3nanue u3nenuii B pabodeM IpOCTPAHCTBE
COOpKH.

Co3naHue cOOpPKH 3 MIECTU-BOCKMU JICTAJICH.
[onsatue pukcupoBaHHOTO KOMITOHEHTA. J{0-
OaByieHrEe COOPOUHBIX 3aBUCUMOCTEH. 3aBH-
cumocTh «CoBMmerierne». CTeneHn CBOOO/IBI.
3aBucumocTh «BcTaBkay. 3aBUCUMOCTD
«Yrom». 3aBucumocts «KacaTeapHOCTEY.
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VYnpasnsromue 3asucumoct. Padora ¢ bu6-
JIMOTEKOH JIEMCHTOB.

dopMma aTTecTaluu

Bcero yacoB nmo jucuumInue
B TPeTbEM cemMecTpe

36
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[Tpunoxenue 2 k paboyeil mporpamme

MMHUCTEPCTBO HAYKH U BBICIIET'O OBPA3OBAHM S POCCUICKOI OENEPAIIVN
OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE YUYPEXK/IEHWE BBICIIEI'O OBPASOBAHIA

«MOCKOBCKHU MOJUTEXHUYECKWI YHUBEPCUTET»

Hanpasnenne noaroroeku: 23.05.01 «Ha3zeMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHIE
cpeacTBay

[Tpodunb
HepCHeKTI/IBH])Ie
TPAHCIOPTHBIE CPeICTBA

Dopma 0byuenus: 0UHO-3A0UHAS

Bun npodeccuoHanbHOM 1eATEIbLHOCTH: POSKTHO-KOHCTPYKTOPCKASI; HAYYHO-
HCCJIEIOBATENbCKAsL; IPOU3BOICTBEHHO-TEXHOJIOTHYECKasl.

Kagheopa: «Hucenepnoii zpagpuxu u Komnoiomeprozo mooeauposanusny

®OHJ] OIJEHOYHBIX CPEJICTB
110 THCHHII/IHHE

«Ocnoevl asmomamu3suposannozo npoexkmuposanus INVENTOR)

Cocras:

1. [TacopT ¢oH1a OLIEHOYHBIX CPEJICTB.

2. Onrcanue OIEHOYHBIX CPEJICTB: BApUAHT OMJIETa K 3a4eTy, BAPUAHT K3aMEHAITMOHHOTO OMIIeTa,
oOpa3zer paboueil TeTpaau, BApHaHTHl KOHTPOJIBHBIX paboT, BapuanTel PI'P, Bapuant 3amanus Urpo-
BOT'O ITPOEKTUPOBAHUS, BApUAHT TBOPUYECKOIO 3a/1aHMs], IEPEYEHb KOMILIEKTOB 3a/1aHU.

Mockea, 2019 200



MMOKA3ATEJIb YPOBHS C®OPMUPOBAHHOCTH KOMITIETEHIIUHA

Tab6muna 1

OcHoBbl aBTOMaTH3UPOBAaHHOTO NpoexkTHpPoBaHust INVENTOR

23.05.01 «Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY»

B mporuiecce ocBoeHMs TaHHOM TUCHUIUIMHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIAEAYIOIINE
npogeccuoHaIbHbIe KOMIIETEHINH:

KOMIIETEHIIUH
IlepeyeHb KOMIIOHEHTOB Texnosiorust dopMma oLIeHOY- Crenenu ypoBHeii ocBoe-
HUH- OOPMYJINPOBKA .
o o (¢GopMupoBanusi | HOro cpeacTBa** | HUSA KOMIETEHIUI
JNEKC KOMIIeTeH Il
T1K-6 - CIIOCOOHOCTBIO HC- 3HaTh: OCHOBHBIE TpeboBanuss ECK/, MIpaKTUYECKUE 3a- 2, Ba30BEIii ypoBeHS
TI0JIB30BATh TIPH- BO3MOXHOCTH coBpeMeHHbIX CAIIP, npa- HATUSA, 3a7JaHUS, Ui, - croco6eH MCIoNIb30BaTh
BIJIA CO3JIaHUSI PYYHBIX 3CKH30B U KOM- CaMOCTOSTEIbHAS PT, COBpEMCEHHBIC MH(POpMAIH-
KJIaJIHBIE IIPOIPAMMBI .
IBIOTEPHBIX MOZEIEH. pabota. PTP, OHHO — KOMMYHHMKAaI[UOHHBIE
pacdeTa y3JioB, arpe- | yyery: ucnonp3oBaTh COBPEMEHHbIE T3 TEXHOJIOTUH B CTaHAAPTHBIX

raToB U CUCTEM
TPaHCIIOPTHO-
TEXHOJIOTHYECKHX
CPEJICTB ¥ IX TEXHO-
JIOTUYECKOTO 000pYy-
nosanus (ITK-6);

CAIIP nns pemieHust 3aja4 KOHCTPYHPO-
BaHUA U pacyéTa.

BJIAJeTh: METOJAAMHU TBEPAOTEIBHOTO MO-
JIETMPOBAHMS ¥ TEHEpauy YepTexeH,
(hoTOpEeaNNCTUIHOTO N300paKEHUS U
aHMMalllH, PeBepC MHKWHUPHUHTA U Pyd-
HOT'O 3CKH3HPOBaHHUS.

yqe6H1)1x CUTyaluiXx.
IIoBbIILIEHHBINH YPOBEHD

- crtoco0eH HCIOIb30BaTh II10-
OabHbIE MHPOPMAIIMOHHBIE
pecypchl B HAy4HO —
UCCJIEIOBATENILCKON U pacueT-
HO-aHAJIUTHYECKOMU JACATCIBbHO-
CTH.




HCK-1.5 | - crnocoGHOCTRIO HC-
10JIb30BaTh py-
KJIaJHBIE [TPOrPAMMbI
pacyera y3IoB, arpe-
rarToB U CUCTEM aB-
TOMOOWJICH U TPaKTO-

pos (IICK-1.5);

3HaTh: OCHOBHBIE MpaBUia U300-
pa’keHHsI IPOCTPAHCTBEHHBIX 00b-
€KTOB Ha 4YepTeke, CIIocoObI pe-
HICHUS Ha YepTeKax oc-
HOBHBIX METPUYECKHX U TO3H-
IIUOHHBIX 3a/1a4.

yYMeTb: BBITIOJHATH YEPTEKU U
MaKeThl POCTPAHCTBEHHBIX 00b-
€KTOB, PUMEHSISI CIIOCOOBI peltie-
HUs rpauyecKux 3aad.
BJIA/JIeTh: METOJIJaMU MOJICIIUPOBa-
HUS M TeHEPalluu YepTeXeH, Mpu-
MEHSIsI CIIOCOOBI penIeHus rpadu-
YEeCKHX 3a/1a4.

MPaKTHYECKUE 3a-
HATUSL, 3aJaHU,
CaMOCTOSITEIbHAS
pabora.

HII,
PT,
PI'P,
T3

ba3o0Brlii ypoBEHB
- CITOCOOEH MCII0JIH30BaTh

TIPUKJIaIHBIE TIPOTPAMMBI
pacdera y3JIoB, arperaToB
CHCTEM aBTOMOOWJISI B CTaH-
JApTHBIX y4eOHBIX CUTYallH-
AX.

IIoBBIIIEHHBIN yPOBEHD

- crtoco0eH HCIOB30BATh IPHU-
KJIaJ{HbIE IPOTPaMMBbI pacyera
y3JI0B, arperaToB U CUCTEM
aBTOMOOWJII B HAYYHO —
UCCJIEIOBATEILCKON U pacueT-
HO-aHaJIUTHYECKOMU JACATCIBbHO-
CTH.

**_CoxkpartieHus GopM OIEHOYHBIX CPEICTB CM. B TpuiioxkeHuu 2 k PIT.




HepequL OLCHOYHBIX CPECACTB II0 IMCHUIIJINHE «OcHoegbl asmomamu3upoean-

Hozo npoexmuposanus INVENTORy

HaumenoBanue [IpencraBnenue one-
No
OC OLICHOIHOT O Kparkas xapaKTepHCTHKa OIIEHOYHOTO CPEACTBA HOYHOIO CpeACTBa B
cpencTaa dOC
KypcoBble 3K3aMeHBI (3a4YeThl, ) MO BCEH AUCIUILIMHE
WM €€ YaCTH MPECIICAYIOT IeNIb OIICHUTh pabdoTy CTyICH-
Ta 3a Kypc (ceMecTp), MONyICHHbIE TEOPEeTHICCKUE 3Ha- O0pa3nsl PDK3aMeHaIH-
DK3aMeH, 3a4eT, P p); i P P
1 ) HUS, TIPOYHOCTH MX, Pa3BUTHE TBOPUECKOTO MBIIUICHHUS, OHHBIX
proOpeTeHNe HABBIKOB CAMOCTOSTEIFHON paboTHI, yMe- OMIIETOB.
HHUE CHHTE3MUPOBAThH NOJIYICHHBIC 3HAHN U IPUMEHITH UX
K PEUICHHUIO IPAKTUIECKUX 3a/1a4.
CpencTBo TPOBEPKH YMECHHU TIPUMEHSATH ITONyYCHHEIC
KonrposnbHas padorta P POBEPIH - YM P Y OO0pa3ibl KOHTPOJBHBIX
2 3HAHUS U PEUICHUS 3a/1a4 OTPEIeICHHOTO THIIA 110 Te- -
(K/P) 3a/1aHui
M€ WIH pa3aeny
HrpoBoe mnpoekTHpOBaHUE (KOHCTPYHPOBaHHE, paspa-
00TKa METOJIHK)
MIpeIoaracT HAIWYHE HCCIeNOBAaTeIECKOM, WHXXKEHEP-
HOH UJIA METOIUYECKOH
poOJIeMBl WM 3a/1a4d, pa3fclicHHe YJIacTHHKOB Ha He-
Urposoe mpoeKTHpo-| OOJNBIIME COPEBHYIOIIMECS TPYNNBI M Pa3spabOTKy HMH O6pa3zer 3aganns Ha
3 BaHMe BAapHAHTOB PEIICHUS MOCTABICHHONW MpoOIeMbl (3a1a4un), | UTPOBOE MPOSKTHPOBA-
(HIT) MPOBEICHUE 3aKIIOYUTEIILHOTO 3acelaHusi KCICPTHOIO HHE
COBETa, Ha KOTOPOM TPYIIIBI MyOIMYHO 3aIIUIIAIOT pPa3-
paboTaHHbIE BapHaHTHI pENICHUN. YUueOHbIE IeNId U CH-
CTeMa OIICHKH JICATCIILHOCTH B OCHOBHOM OPHUEHTHPOBa-
HBl Ha KAYeCTBO BBITIOJHEHHUS KOHKPETHOTO IPOEKTa U
MIPEJCTAaBICHUS PE3YIIbTAaTOB POCKTUPOBAHHSL.
JacTHYHO perjaMeHTHPOBAHHOE 3alaHKe, HMEoIee He-
CTaHIApTHOE pEIICHWE M IMO3BOJIIIONISe TUATHOCTHPOBATH
4 TBopdeckoe 3ajaHne [yMEHHS, HHTCTPUPOBATh 3HAHUS Pa3NUYHBIX oOmacteif, ap- | OOpasern rpymnmoBoro
(T3) TYMEHTHPOBaTh COOCTBEHHYIO TOYKY 3peHus. MOXeT | TBOPUYECKOTO 3aJaHus
BEITIOJTHATHCSI B MHIAWBHIYATbHOM TIOPSIKE WU TPYIIOH
00yJarOIINXCSI.
CpelncTBO TPOBEPKH YMECHHU TMPUMEHATH IONyYCHHEIC
PacuerHo- p POBEpIIL yM pv i OO6pazern 3a1anuii st
3HAHMA TI0 3apaHee OMpPEeNeICHHON METOIUKE I pellre-
5 |rpadudeckas pabora - BBITTOJTHEHHS PACYCTHO-
HUS 33134 WIH 3aJaHHi 110 MOAYJIIO WM AWCIUILIAHE B .
(PTP) rpaduyeckoi paboTsl
LIEJIOM.




BapuaHThI pacueTHO-Tpaduyeckoi padoThI
no UnxxenepHoi rpadpuxe Nel
[To mapamerpam 0onTa U IMUIBKH U3 MIPEUIOKEHHON TaOIUIBI BBITIOJIHUTH T€OMETPUIECKYIO

MOJZCIIb U YEPTECIK 0olTa W IIMUILKU

Ne
3aaHUsA BapuaHr 3apanus IIpumeu.

1 boam M16x1,5x60.46.015 I'OCT 7768-10*

nunvka M24x70.56.015 I'OCT 22032-76
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BapuaHThl pacueTHO-Tpaduyeckoi padoThl
no UnxenepHoi rpadpuke Ne2
[To ycnoBHO# KuHEMaTHUECKOH cxeme (puc.l), Tabnuile coCTaBHBIX YacTei (puc. 2) u pabounm
yepTexxaM u3aenus (puc. 3) BIMOJHUTD yepTex oodmero Buaa B cucteme AUTODESK INVEN-

TOR (Puc. 4).

Puc. 1 Puc. 2
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Puc. 4

BapuanTbl pacueTHo-rpadguyeckoii padéoTbl
no Un:xkenepHoii rpadpuxe Ne3
[Tpountarh yepTexk OOIIET0 BHUIA U BBINOIHATH paboure YepTeKU MAlIuHOCTPOUTEIb-
weix geranei B cucreme INVENTOR.
[Tpumep uepTeka o0IIEero BUAA MPEACTABICH Ha pucC. 1, a cnenudukanum — Ha pUC. 2, MOsSCHE-

HUS K YCTPOWCTBY M MPUHIIMITY pabOTHI — HA pHC. 3.
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12. UHWJIMHAP MHEBMATHYECKHA

B apTomMaTH3auMM MeTann006paGaTHIBAIOLLIX CTAHKOD,
npeccoB H T. M. WHPOKO NPHMEHAIOTCS TMHEBMaTHYECKHe

& (BO3AYIIHBIE) NPHBO/LI.
g . - $o OCHOBHBIM 3BEHOM NHEBMONPHBOAA SIBJAAETCH MHEBMATH-
a E g ] 4ecKHil UMAMHAD, B KOTOPOM ABHIKEHHE MOPWIHS Mo3. 4
é|a| & ¥ |58 MPOHCXOAHT MO A2BJeHHeM BO3AYXa, NOaBAEMOrO B UHAHHAD
€ OjLHOH HAH C APYrofi CTOPONK NOPWIHSA N03. 4, Yepes pacnpe-
ZeauTeJbHBIA 30/10THHK (Ha uepTexe we nokasas). Bosayx
Nokymentauus NOCTYN@eT MO FHOKHM [IIAHraM, BBHHYMBAEMBIM B Pe3bGoBLIe
22 MU00.12.00.00.CB | C6opounbiii yeprex OTBEPCTHS KpblllleK 1mo3. 2 u 3.
[Nopwensb nos. 4 kpenures Ha wWToKe no3. 5. [Ipyroi Kowen
HAeranu WTOKA NPHCOEAMHSETCH K 3BEHY COOTBETCTBYIOUIETO MeXa-
12 MUY00.12.00.01 Kopnyc 1 HH3Ma, KOTOPOMY IWITOK COOGm@eT TpeGyemoe BO3BPATHO-
12 MY00.12.00.02 Kphitka 1 nocTynaTeNbHoe ABHIKEHHE.
12 MU00.12.00.03 Kphitxa 1 Ynjothen#e NopuwHsA nos. 4 BHYTPH WHIHHAPA H WTOKa
12 MU00.12.00.04 Topuuckb 1 1n03. 5 B MECTe BLIXOAA €ro H3 KPBILKK no3. 2 ofecneynsaercs
1 MY00.12.00.05 ltox 1 Koabttamn no3. 11 # 12. Kpuiwky nos. 2 u 3 Kpenares K uw-
11 MU00.12.00.06 Yko 1 AHHAPY GoaTamu no3. § w raiikamu nos. 9. Ymwko nos. 6
11 7 | M400.12.00.07 Tpokaanka CAYXKHT NS KPenaeHus K CTONY CTaHKa, NPecCy WJH APYruM
MalHHaM.
CranpapTHsle H3jenus
8 Boar M6X 28.58 8 R
I:OCT 7798—70 Buinoanuth ueptexu jetaneit nos. /—6. [etaab nos. 3
9 Taiika M6.5 12 HAK 6 H306pa3HTL B aKCOHOMETPHUYECKO MPOEKLHH.
ib - EOCTM%’?—W Matepuann  petaneli nos. [—3 u 6 —CY 15-32
s Mo 1 TOCT 1412—70, neraneli nos. 4 wu 5—cram 45
1 Konbuo ~ HI1-22X 18-1 2 TOCT 106074
I'oCT 9833—73
12 Kombuo  HI-52X 45-1 4 Oreersze ua nonpocy;
TOCT 9833—73 8 1. CKoNbKO CKBO3HBIX OTBEPCTHil HMeeT aeTanb nos. 6
13 Winuabka M6X20 — 58 | 4 H HMEIOT /M 3TH OTBEPCTHA Pe3nby?
2. Wmeertcs a1 Ha NaHHOM yepTexe H306paKeHHe ceuenns?
TOCT 11765—66 3. Ha kaknx u3o6pakenusX noxasan wToK nos. 5?

Puc. 2

Puc. 3




MMHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHUS
POCCUNCKOU OENEPALIU
DenepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICILIETO 00pa30BaHUs
MoOCKOBCKUI OJUTEXHUYECKUN YHUBEPCUTET
Hanpasnenne nogrorosku: 23.05.01 «HazeMHble TPAHCIIOPTHO-TEXHOJOTHYECKHE CPeI-

CTBa»

Oo6pazen 3ananus «AT»
Kadenpa «mxeHepHO# rpapvKi ¥ KOMITIBIOTEPHOT'O MOJICIIHPOBAHUS

HrposBoe npoekTupoBaHue

no aucuuiuimHe «OcHOBBI aBToMaTu3upoBaHHoro npoektupoBanus INVENTOR»

1. Tema: Co3nanue reoMmeTpuyeckux Moaenel u coopounsix ueprexein B INVENTOR.
2. Konnenuusa urpbi: OpraHuzanus HEOOJBIIUX COPEBHYIOUIUXCS TPYII YYaIIUXCH.
[TocTanoBKa 3a7auu MO CO3/IaHUIO YEPTEXKEH JeTaneil u cOOpKH, BEIOOPY ONTHMAIBLHOTO
CLeHapus IPOEKTUPOBAHMSI, BHECEHUIO M3MEHEHUN B KOHCTpYyKLMIO. Co3llaHue «3KC-
MEPTHOTO COOOIIECTBAY U3 MPEACTaBUTENCH KOMaH . 3alluTa IPOEKTOB.

3. Oxupgaemblii (e) pesyabrar (bI): [IprodpereHne npakTHUECKUX HAaBBIKOB B CO3/1aHUU
yepTexkel Aeraneil u cOOpoK, co3laHue CreluUKaIIH.

Kpurepun onenkn:

- OLIEHKA «OTJIMYHOY BBICTABJIAETCS CTYJIEHTY, €CJIM OH aKTUBHO y4acTBOBAJI B
paboTe KOMaH/Ibl, IPOSBIISI MHUIMATUBY, Y4aCTBOBAJl B pacrpeielIeHUH 3a/1a4, BHEC He-
CKOJIBKO CYILIECTBEHHBIX MPEUI0KEHHUH 110 BHIITOJIHEHUIO TOCTABJIEHHON 3a1aun, 6e3
OLIMOOK BBIITOJHMII CBOIO YaCTh PabOTHI;

- OILIEHKA «XOPOIIO» BBICTABJISIETCS CTY/IEHTY, €CJIM OH AKTUBHO y4acTBOBAJI B pa-
60Te KOMaH 1bl, IPOSBIISI MHUIIUATHUBY, O€3 CYIIECTBEHHBIX OLIIMOOK BBITOIHHII CBOIO
4acTh pabOTHI;

- OLIEHKA «YJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIIM OH BBIITOJIHUI
CBOIO YacTh PabOThI 0€3 CYIIECTBEHHBIX OLITHOOK;

- OLIEHKA «HEYIOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYIEHTY, €CJIM OH HE CIIpa-
BUJICS C TTOCTABJIEHHOM 3a/1a4ueil, JOMyCTHII CYIIECTBEHHbIE OIIMOKU IPU MOJIEIHPOBa-
HUH, UTHOPUPOBAJI KOMaHIHYIO PaboTy.



O6pa3zer 3amanus «AI»

—~

Puc. 1

801. HaumenoBanue uznenusi — Benmuib yen06oti

VYcnoBHasg KMHEMaTHYecKasi cCXxeMa U crienuuKaius npuBeeHbl Ha puc. 1.

BenTune npeaHazHaveH A COeAMHEHHs TPYOOIPOBOJHOM CETH C YCTPOHCTBOM.

Bpaienne pykosTku 6 110 4acoBOW MM NPOTUB CTPEIIKH YEPE3 IIIUHAEIb 2 OTKPHIBAET

Wnu nepexpsIBaeT JOCTYI BOABI U3 IIOJOCTU «A» CETH B 11os1ocTh «b». I'epmernyHocTh
VYceTpolicTBa 10CTUraeTcsl HATMYUEM MTPOKIJIAKN 7 U IEHBKOBOTO MIHypa 10, UMEoIero BO3Mox-
HOCTb YIIJIOTHATCS BTYJIKOM 5 TP HABUHYMBAHWUY Faliku 4.
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Oo6paszen 3amanus «T3»

MUHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHUS POCCUNCKON OEJIEPAIINA
denepanbHOE TOCYIAPCTBEHHOE OOIKETHOE 00Pa30BaTEIbHOE YUPEKICHUE BBICIIIETO 00pa30BaHUs
MoOCKOBCKUI MOJIUTEXHUYECKUN YHUBEPCUTET
Hanpagsienue noaroToBku:

23.05.01 «HazeMHBbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPECTBAY

Kadenpa «mxenepHas rpaduku U KOMIbIOTEPHOE MOJECIUPOBAHUE)

I'pynnoBoii TBOpYEeCKU MPOCKT
o aucturumae «OcHOBBI aBToMaTu3upoBaHHOTO MpoekTupoBaHust INVENTOR

1. Tema: Co3nanue aetanmpoBku u cOopku B INVENTOR.

2. llean mpoekTa: O0beTUHEHNE HECKOJIBKHIX CTYICHTOB B TBOPYECKYIO rpyIiny (He 00-
nee 4 yenoBek). Co3gaHue Mo 3alaHHBIM YepTexaM MOJAENTU cOOPKH MapoBOTO JABUTATE-
ns1. CamoctositenibHOe uzydeHue cranaaptoB ECKJl crynenramu. Co3ganue neraiupoB-
KH B COOpPKH.

3. Oxupnaemblii (e) pesyabtar (bI): [IpuoOpereHre NMpakTUYECKUX HABBIKOB JI€TaJU-
POBKH U COOPKH.

Kpurepum ouenku:

- OIICHKA «OTJIUYHOY BBICTABJISETCS CTYACHTY, €CJIM OH aKTUBHO y4acCTBOBAJ B
paboTe KOMaH[IbI, TPOSBIISLII MHULIMATUBY, YUaCTBOBAN B paclpe/IesieHnH 3aj1a4, BHEC He-
CKOJIbKO CYIIIECTBEHHBIX MPEIIOKEHHUH 1O BBITOJHEHHUIO TTOCTaBICHHOM 3a1auu, 0e3
OIIMOOK BBIMIOJIHUI CBOIO YacTh PabOTHI;

- OIICHKA «XOPOIII0Y BBHICTABISETCS CTYACHTY, €CJIM OH aKTUBHO y4acTBOBAJ B pa-
00Te KOMaH Ibl, MPOSIBIISIT MHUIIMATHUBY, 0€3 CYIIECTBEHHBIX OIIUOOK BBHITTOIHUI CBOIO
4acTh padOTHI;

- OILIEHKA «YJOBJIETBOPUTEIHLHO» BBICTABIIAETCS CTYJEHTY, €CJIU OH BBIOIHUII
CBOIO YacTh PabOThI 0€3 CYIIECTBEHHBIX OLTHOOK;

- OILICHKA «HEYJOBJIETBOPUTEIHbHO» BBICTABIIAETCS CTYJIEHTY, €CJIM OH HE CIpa-
BUJICS C TIOCTABJICHHOM 3a/1aueid, JOIMYCTHII CYIIIECTBEHHBIEC OMMOKH MPU MOJEIMPOBA-
HUU, UTHOPUPOBAJ KOMaHIHYIO paboTy.
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PARTS LIST
ITEM[QTY] _ PART NUMBER DESCRIPTION MATERIAL MASS
[1 |z Jootoon Assembly Cylinder 0,587 kg
i 7 | 2 [002.000 Assembly Crosshead 0,802 kg |
Container
[3 [z Jouzom Assembly Connecting Red 0,062 kg
4« | 2 [004.000 Assembly Rocker Shaft 0,012 kg
[= ] Assembly Main Bearing 0,285 kg
(e | Crankshaft Stainless Stesl 0,085 kg
— 7] Flywhesl Stainless Stesl 1457 kg |-
N [Eccentric Brass, Soft Yellow [0,058 kg
o] Eccentric Trap Steal 068 kg
[ | rank [Steal, Fild 169 kg |
[ ] rosshead Brass, Soft Yellow [0,036 kg |
‘ [z acker Bearing Brass, Soft Yellow [0,030 kg |
3] acker Bearing Stud (Brass, Soft Yellow [0,009 kg
[BCH! alve Fork Brass, Soff Yellow 009 kg
5 Cylinder Piging Connector  [Brass, Soft Yellow [0,003 kg
L Mx0.5
1 Piping Connector Méx0,5 [Brass, Soft Yellow |0,006 kg
E | Female -
T SteamPipe Exit Copper 0,066 ko
[ | SteamPipe Enfry Copper 0,064 kg
[ ] M Screw Stesl 0,005 kn
[z0] PipeRack Steel 0,041 kg
o (21 2 [150 2341 -8 -3 x 10 [Clevis pin Iﬁeel 0,001 kg |,
[Z2 | 2 |DIN EN IS0 123k - 0,846 [Split Pin |Steel 0,000 kg
[z3 ]z [onsB-m2«3 Hexagon Socker Set Screw |Steel, Mi 0,000 kg
[z ]z [oNss -« Hexagon Socket Set Screw |Steel, M 0,000 kg
e (75 | 10 |ON 128 - Ak Spring Washer Steel, Hild 0,000 ko
76 | & |IS0 10642 - M x 10 |Hexagon Socker Steel 0,001 kg
B e L] Countersunk Head Screw
27| B [ISO 4762 - Mk x 16 Hexagoen Socket Head Cap  |Stainless Steel, 440C(0,003 kg
| Serew
@ [78 | 7 |50 403a 15 'Fu Nut Steel 0,002 kg
(25| 7 [I50 673 — & x 26 - A [Parallel Fin Steal 0,003 ko
d @ 30 | 2 [DIN 1587 - Mk [Hexagon Domed Cap Nuts _[Steel, Hilg 0,002 kg |
i
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PARTS LIST
ITEM|QTY| PART NUMBER DESCRIPTION MATERIAL
1 1 [001.001 Cylinder Aluminum-6061
2 | 1 [001.002 Valve Plate Copper
3 | 1 |001.003 Steam Chest Aluminum-6061
4 | 1 [001.004 Steam Chest Cover Aluminum-6061
18 ) & 1% 5 | 1 |001.005 Cylinder Head Aluminum-6061
1 6 1 1001.006 Cylinder Cover Brass, Soff Yellow
A —.I 3 A-A ( 1:1 } t | 2 [001.00% Cylinder Foot Steel
1 = 8 | 1 [001.008 Piston Stainless Steel
| 9 [ 2 |001.009 Piston Ring Stainless Steel
@ 3 D S 55 W @ 10 | 1 [00%.010 Piston Rod Stainless Steel
¥ 17| 1 ]001.01 Packnut Valve Brass, Soft Yellow
5 6 12 1 1001.012 Packnut Piston Brass, Soft Yellow
1 /,/' \‘-\__ 13 | 1 [001.013 Slide Valve Rod Stainless Steel
~ 16 | 1 [001.014 Steam Chest Slide Valve Bronze, Soft Tin
! K 15 | 12 [DIN 128 - AL |Spring Washer Steel, Mild
. ey pa—————— I | I mysp————— 16 | 1 [DIN 128 - A5 |Spring Washer Steel, Mild
1% | 12 (ISO 4762 - Hexagon Socket Head Cap Screw (Stainless Steel,
ML x 12 L40c
18 | & (ISO 10642 - |Hexagen Socket Countersunk Steel
1 M4 x 25 Head Screw
| 19 | 1 |ISO 4032 - M5 |Hex Nut Stainless Steel,
; E Bl L40C
A
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Revision| Dafe | Description
Engineered by: Name: Date: Scale: 11
Galba, J. Designer: |Galba, J. | 15/01/2012
Approvedt|Galba, | |15/01/2012 | SheetSize: A3
Project: PO0DT . Material:
Miniature Steam Engine Total Mass: 0567 kg
Title:
Correspaming synb V¥ [ [ww [vov]vey| H i
e =P Dual Horizontal Steam Engine for Factory Layout
|

Floughness Value “Aa” in pm | NBN 8807 ) [ 150 1302 |
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Allowable deviations for dimensions without tolerance indication (machined surfaces)

For measurements [ deviations im am |

Filets and chamfers

Angles [ in * and * |

Dimersians in am.

Length of the sharfest leg

Aceurseyetass

150 27681

thaut aur parnission ba altwsd, copied, used for nanu fachuring o

camnicaled 10 any olher parsan or conpany.
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Puc. OGpa3iibl uepTexeit 1711 TBOPUECKOTO 3aIaHuUs.




Puc. 3D monens cOopkw.

IlepeyeHb KOMILJIEKTOB 3aJaHUM

1. KommuiekT 3apannii no pasaeny «H:xxeHepHasi rpagpuka»

2.2. PacuetHo-rpaduueckre paboThl

Tema: BonToBoe u mMUIEYHOE COSTMHEHUE — «ICKU3BI: 0O0JITA U IITMIIBKIY,
«CbopoyHast equHUIA OOJITOBOTO U MIMUIEYHOTO COSTUHEHUS», BapuaHT 1...90
Tewma: [1o ycmoBHO#M KHHEMAaTHUECKOU cxeMe, TabIUIle COCTaBHBIX YacTel U
pabounM yepTexam U3AeNusl) BBIOJIHUTH YePTeK 001ero Buaa , Bapuanr 1...30

Tema: ITo uepTex 001IETO BUAA U BHITOTHUTH pabovre YepTexu 6-TH aeTayel.
BapuanT 1...30

2. Kommekr 3aganuii no pasaeny «KomnborepHas rpaguka»

3.1. UrpoBoe npoeKTHpOBaHUE.
Tema: MoaenupoBanue aetaneit u cOopok, Bapuanr 1...30.
3. TI'pynmnoBoii TBOpYeCKHi NPOEKT.
Tema: Co3ganue mojeneit u coopok, Bapuadt 1...30.



