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®oH/1 OLICHOYHBIX CPEJICTB



1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHUs 110 AUCHUIITHHE

Llenpr0o oOcCBOEHHSI AUCHUIUIMHBI «(OCHOBBI PEIICHHS WHXEHEPHBIX 3a/1auy» SBIAETCA
(dbopMUpPOBaHHE CHCTEMbl 3HAHWUW, YMEHHH W HAaBBIKOB B 00JACTH COBPEMEHHBIX MOIXOIOB K
PELIEHUIO MH)KEHEPHBIX 3a/1a4.

3amaun JUCLUILINHGL:

- OBJIaICHUE TCOPECTUUYCCKMMHU U NPAKTUYCCKUMH METOJaMU PCIICHNA HHXKXCHECPHBIX 3a1a4,

- IIOJIYYCHHEC HABBIKOB paGOTbI B COBPCMCHHBIX ITPOIrpaMMHBIX KOMIIJICKCAX.

OOyyeHnue Mo MUCHUIUIMHE HANpaBiIeHO Ha (OPMHUPOBAHUE Y OOYYAIOIIUXCS CIEAYOIIMX

KOMIIETECHIINH:

Kox v HaumMeHoBaHue KOMIETEHIINIA

NHaukaTopbl 10CTHKEHUST
KOMIIeTeHIITHH

YK-1. CnocoGeH OCyIIeCTBIATh IOHUCK,
KPUTUYCCKUI aHAIM3 U CUHTE3 HHQPOPMAIIHH,
MIPUMEHSATHh CUCTEMHBIN TIOIXO/I JIJIs PEeIICHUS
MMOCTaBJIEHHBIX 3a1a4

NVYK-1.1. AHanuzupyeT 3aaauy, BBIIEISS €€
0a30BbI€ COCTABIIAIOLINE

NYK-1.2. OcymecTBisieT MOUCK, KPUTHUECKU
OLIEHUBAeET, 0000I11aeT, CUCTEMAaTU3UPYET U
pamKupyeT HHPOPMALIUIO, TPEOYEMYIO IS
pEILIeHNs TOCTAaBIEHHON 3a1a4K

NYK-1.3. PaccmarpuBaer u mpeajaraer
paloHaIbHbIE BapUaHThI peleHus
IIOCTaBJIEHHOM 3a1a4u, UCIIOJIb3YS CUCTEMHBIN
MOAXOJ,  KPUTHMYECKHM  OLCHMBACT  MX
JIOCTOMHCTBA U HEJOCTATKU

OIIK-2. CnocoGen ¢opmynupoBaTh 3adaud
poheCCUOHATIBHON EeSITETLHOCTH Ha OCHOBE
3HAHU, pOQUITBHBIX pas3zenoB
MaTEeMaTHYECKHX, TEXHHUYECKUX u
€CTECTBEHHO-HAYYHBIX JUCIHUILTUH (MOIYIEH)

NOIIK-2.1. 3HaeT npuHIUIIBI TIOCTPOCHUS U
CTPYKTYpPY aBTOMaTH3UPOBAHHBIX CUCTEM
IIPOEKTUPOBAHMUS; COBPEMEHHBIE CPEACTBA
aBTOMAaTHU3allMK; OCHOBHBIE HAIIPaBJICHUS
IIPUMEHEHHS] KOMITBIOTEPHONU TEXHUKH U
MH(GOPMALIMOHHBIX TEXHOJIOTUN B pPEIIEHUU
3a]1a4 ynpaBieHUs] THHOBALIMOHHBIMU
MIPOEKTaMHU B 00JIaCTH aJINTUBHBIX
TEXHOJIOTHIA;

NOIIK-2.2. YMeeT opueHTUpOBATHCS B
OCHOBHBIX 33J1a4aX MOJEIUPOBaHMS;
BbIOMPATh MPOrpaMMHOE OOeCTIeYeHne 1T
pEILIeHNs] KOHKPETHBIX 3a/1a4
MOJIETTMPOBAHUS; IPUMEHATH OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH U
METO/Ibl MaTEMaTHUECKOI0 aHAIN3a JIJIst
TEOPETUYECKOT0 MOIETUPOBAHUS
TEXHUUYECKUX CHUCTEM U 00pabOTKU
PE3yJIbTaTOB SKCIIEPUMEHTAIIbHBIX
HCCIICIOBAHUIA;

HNOIIK-2.3. Bmaneer HaBBIKAMH
MCIIOJIb30BaHUS KOMIIBIOTEPOB KaK 3JIEMEHTOB
CHUCTEMBbl  TOATOTOBKM TNPOU3BOJICTBA U




yIOpaBlIeHUS MPOEKTaMU, COBPEMEHHBIMU
METOJaMH  MAaTeMaTHYeCKOro aHaiu3a |
MOJCIIUPOBaHUS, YTOOBI A3(h(PEKTUBHO pelIaTh
MCCJIEI0OBATENbCKUE U TEXHUYECKUE BOIPOCHI
B 00J1aCTH aJINTUBHBIX TEXHOJIOTHII;

OIIK-3. Cnocoben ucnonb3oBatk | MOIIK-3.1. CnocobeH pemats 3a1auu
(ynnameHTanbHBIC 3HAHUS UL PEIUCHUSA YIIPABJICHUS B TEXHUYECKUX CUCTEMAX
0a30BBIX 3a/1ay YNPAaBICHUS B TEXHUYECKHUX
CHUCTEMax C IEeJbI0 COBEPILICHCTBOBAHUS B
poecCHOHALHON IeATEIBHOCTH

OIIK-8. Criocoben pemats | MOTIK-8.1 CiocobeH pemaTth
npoeCcCHOHANIbHBIE  3aJadd  Ha  OCHOBE npo¢eCCHOHANIbHBIC 33J1a4i HA OCHOBE
uctopun W Guwiocopur  HOBOBBEICHHIA,
MaTeMaTHYeCKUX METOJOB U MOZeNel Jyis
VIpaBlIieHUsT WHHOBAIUSIMHU, KOMIIBIOTEPHBIX
TEXHOJIOTUI B MHHOBAIIMOHHOM cdepe

ucropur v prtocopur HOBOBBEIECHUN
NOIIK-8.2 CriocoGeH npuMeHsTh
MaTeMaTHYECKHUE METOIbI U MOJEIIH,
KOMITBIOTEPHBIE TEXHOJIOTUH JUTSI PEILICHHS
MPUKJIAJIHBIX 33/1a4 B 00J1aCTH aIITATHBHOTO
MIPOM3BOJICTBA

2.  MecTo IMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOIi IPOrpaMMbl

JucuunnrHa «OCHOBBI pelIeHUs MHXEHEPHBIX 3a/lau» OTHOCHUTCS K 00s3aTeNbHON yacT,
dopMupyeMoil yduacTHUKaMHU 00pa30BaTENIbHBIX OTHOLIEHUM, H3y4aeTcs B 4 ceMecTpe.

Jucuumninza 6azupyercs Ha claelyloluX, IPOHIeHHbIX AUCHUIUINHAX:

- BBeieHue B MPOEKTHYIO EATEIIbHOCTD;

- nxeHepHas 1 KOMIbIOTepHas rpaduka;

- Teopernueckas MexaHUKa,

3. CTpykTypa U cofep:KaHue TUCUUIIIHHBI

OO1w1ast TpyA0€MKOCTh JUCLHUIUIMHBI COCTABISIET 4 3a4eTHBIX eIMHUIIbI, 144 akajgeMU4YecKux
yaca (U3 HUX 72 yaca — ayAuTopHas padoTa, B ToM uncie 18 gacos yiekmuid, 18 yacoB 1ab0paTopHBIX
3aHATUH, 36 YaCOB CEMHUHAPCKUX 3aHATHI U 72 aca CaMOCTOSATEIBHON pabOThI CTY/ICHTA).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH

3.1.1. Ounas popma oOydeHUst

Ne . KoanuectBo CemecTpsbl
Buj yueOHoit padoThl
n/n 4acoB 4 cemecTp
1 | AyauTopHblie 3aHATHA 72 4
B ToM gnce:
1.1 | Jlekunu 18 4
1.2 | CemuHapcKkue/pakTHUECKUE 3aHITUS 36 4
1.3 | JlaboparopHbIe 3aHATHS 18 4
2 | CamocTosiTesibHasi paboTa 72 4
B ToM gncie:




2.1 | [loaroToBka u 3amuTa 1a60paTOPHBIX 18 4
pabor
2.2 | CaMOCTOSITETLHOE U3YICHHUE 54 4
3 | Ilpome:kyToyHasi aTTeCTAIUSI
3auet/nud.3a4eT/IK3aMeH JK3aMEH
HToro 144
3.2 TemaTuyeckuii mIaH U3y4eHUS TUCIHUNIHUHBI

(mo ¢popmam oOyyeHus)

3.

2.1. Ounas ¢popma oOyueHUs

Pasznennl/TeMbl
AU CHMILIMHbBI

TpyroeMkocTsb, yac

AynuTopHasi padora

Cemunapckue/
BaHATHS
BaHSATHS
[IpakTnueckas
[10JIrOTOBKA

padoTra

Tema 1. Beenenne. MaremaTuueckoe
obecrieueHre aBTOMAaTU3UPOBAHHOTO
pCIHeHI/Iﬂ I/IH)KGHepHI)IX 3a1a4 U
npoektupoBanus. O01as
XapaKTepI/ICTI/IKa aBTOMaTI/ISI/IpOBaHHI)IX
Y PYYHBIX METO/IOB pELICHUS
I/IH)KeHepHBIX 3aaa4.

5 Bcero

' [MpaKTUYECKUE
, VlaboparopHbie

N Jleknun

o |CaMocTosiTe IbHAS

Tema 2. IH)KeHepHbIE KaIbKYIATOPhI —
CHeualn3upoBaHHbIE UHCTPYMEHTHI
pacyeTa o0IIEMaIINHOCTPOUTEIbHBIX
KOMIIOHEHTOB

14

Tema 3. Macrepa NIpoeKTUPOBaHUS —
CHenualn3upoBaHHbIE UHCTPYMEHTHI
pacueTa ¥ IPOEKTUPOBAHUS
00LIeMaIlInHOCTPOUTEIBHBIX
KOMIIOHEHTOB

20

12

Tema 4. AHanmu3 HanpsHKEHU B
nporpaMmmHoOM Komiuiekce MKD.
HoctymHbie Buabl ananu3a. O0mas
XapaKTEepUCTUKA CTATUYECKOTO U
MOJIaJIbHOTO aHaJIN3a.

20

12

Tema 5. AITOpUTM aHaIM3a JeTaneu u
cOOpPOK METOZOM KOHEYHOTO JIEMEHTA

18

12

Tema 6. OOmias xapakTepucTHKa
nporpammHoro komruiekca [TA9.
MaremaTnueckrue MOJIENH dJIEMEHTOB.
MeTto 61 00pabOTKH JaHHBIX.

22

12




7 Tema 7. Co3naHue U peJlaKTHPOBAHNE 34 4 8 4 12
TOIOJIOTMYECKUX CXEM B CpeJie
nporpaMmMHoro komiuiekca [1A9.

144 18 36 18 72

3.3 CoaepxaHue TUCHUNIHHBI

Tema 1. Baenmenme. Maremaruyeckoe oOecre4eHHE ABTOMATH3MPOBAHHOTO PEIICHHS
MH)XEHEPHBIX 3aJa4 ¥ IpoekTHupoBaHusa. OO0Ias XapakTepuCTHKa aBTOMAaTU3UPOBAHHBIX M PYYHBIX
METOJI0B PELICHMsI MHKEHEPHBIX 3a]1a4.

Tema 2. MHXKeHepHBbIE KalbKyJIATOPhl — CIELUAIM3UPOBAHHBIE MHCTPYMEHTBI pacuera
00I1eMaIINHOCTPOUTENbHBIX KOMIOHEHTOB. KanbKyisTOp X0J0BOr0 BUHTA, KOJIOJOYHOI'O TOPMO3a,
CBapHbIX COCAMHECHUN.

Tema 3. Macrepa NpOEKTHPOBAaHUS — CHELUAIN3UPOBAHHBIE MHCTPYMEHTHI pacyera u
IPOEKTUPOBAHUS  OOIIEMAIIMHOCTPOUTEIbHBIX ~KOMIIOHEHTOB. [IpoexkTupoBaHue OONTOBBIX,
MTU(PTOBBIX, IIMOHOYHBIX coeAMHeHHH. [IpoekTupoBaHue BajloB, 3y0OyaThIX mepezau.
[TpoexTrpoBanue MpyXuH.

Tema 4. Ananu3 HanpspkeHui B mporpaMMHoM Komiuiekce MKD. JlocTymnHble BUIbI aHAIN3A.
OO0m1as XxapakKTepUCTUKA CTATHYECKOTO M MOJIAJIbHOTO aHAJIN3a.

Tema 5. Anroput™m aHanu3a aeraneil 1 cOOPOK METOJJOM KOHEUHOIrO 3JeMEeHTa. YIPOIIEeHUe
MOJIEJIN, MOZIEIb MaTepraa, 3aJaHue TPAHUYHBIX YCIOBHM.

Tema 6. O01as xapakTepucTHKa MporpaMmMHoro komiuiekca [1A9. MaremaTtuueckue mojienu
aIIeMeHTOB. MeTtonbl 00paboTku AaHHbIX. [loHATHS O (a3oBbIX mepeMeHHBIX. BbIBOO M aHamm3
IIOJIyYEHHBIX JaHHBIX.

Tema 7. Co3gaHue M peNaKTUPOBAaHUE TOINOJIOIMYECKHX CXEM B Cpelle NPOrpaMMHOIO
komiuiekca [TA9.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKkue/IpakTUYECKHE 3aHATUS

1. IIpoexTupoBaHue 0OIIEMAITHHOCTPOUTEIHHBIX KOMIIOHEHTOB C UCIIOJIb30BAaHUEM
CHEIMAM3UPOBAHHOTO HHCTPpYMEHTa «HKEeHEepHBIE KaTbKyISITOPHI».

2. [IpoexTrpoBanue 0OMEMAIIMHOCTPOUTEIHLHBIX KOMIIOHEHTOB C UCITOJIb30BAHUEM
CHEIMAIM3UPOBAHHOTO HHCTPYMEHTa «MacTepa MpOoeKTUPOBAHUSY.

3. [IpouHocTHOM dKcTpecc-ananu3 aeraieit MKD

4. TIpoyHocTHOM dKcnpecc-aHann3 coopok MKD

5. CocTaBieHue TOMOJIOTHUECKUX cXxeM MexaHnndeckux cuctem B [1K I[TA9

6. MccrienoBanre KHHEMATHYECKUX 0COOCHHOCTEH KPUBOIIUITHO-TIOI3YHHOTO MEXaHU3Ma

7. CocTaBieHHe TOMOJIOTHYECKUX CXEM CHCTEM CMEIIaHHON (PU3NYECKON MPUPOIbI

3.4.2. JlaGopaTopHble 3aHATUS
1. ITpoexkTpoBaHme OOMIEMAIMHOCTPOUTEEHBIX KOMIIOHEHTOB C HCITOJIb30BAaHHEM
CHELHATU3UPOBAHHOTO HHCTPYMEHTA «MHXKEHEepPHBIE KAIbKYIATOPBD)
2.  IlpoextmpoBaHHWe  OOIIEMAIIMHOCTPOUTEIHHBIX  KOMIOHEHTOB C  HCIIOJIb30BaHUEM
CHeHaIU3UPOBAHHOTO HHCTpYMeHTa Inventor — «MacTepa npoeKTUPOBAHU»
3. [IpouHocTHO¥ 3KCcTIpecc-ananu3 Aeraneit MKD
4 CocTaBieHHE TOMOJIOTHYECKUX CXEM MEXaHUYECKUX CUCTEM B POrpaMMHOM Komiuiekce [TA9
5. MccnenoBaHne KWHEMATHIECKUX OCOOCHHOCTEH KPUBOIIUAITHO-TTOI3YHHOTO MEXaHU3Ma
6. CocraBieHue TOMOJIOIHYECKHX CXEM MEXaHUYECKHX CHCTEM B IPOrpaMMHOM KoMmiuiekce [TA9



3.5 TeMaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

[enb: 3aKkpenIeHNE HABBIKOB PEIICHUS MHKEHEPHBIX 3a/1a4 C UCIIOJIb30BaHUEM
COBPEMEHHBIX MPOrPaMMHBIX KOMIUIEKCOB; 3anaun: 1) C nomonipo Macrepa
IPOEKTUPOBAHUS OONTOBBIX COCAMHEHUN PACCUUTATh OOJITOBOE COCTUHEHHE
KpOHIITEWHA ¢ 0ankoi (IuToi); 2) BeIMOJIHUTE NOCTPOEHUE T€OMETPUUECKUX
MOJIeJIeH IEMEHTOB KOHCTPYKIIUU U OCYIIECTBUTH COOpKY. 3) C mOMOIIbIO
WHKXEHEPHOI'0 KAJIbKYJIATOpPA CBAPHOIO COEAMHEHUS PACCUNTATh BEIMUMHY KaTeTa
1IBa ¥ 100aBUTh CBapHbIE WBLIL. 4) Vcronb3yst METOJI KOHEYHOrO 3JIEMEHTa
ONpeNeUTh KOdPHUIIMEHT 3armaca MPOYHOCTH KPOHIITEWHA P 3aJJaHHBIX YCIOBUSIX
HarpyxeHus. icxoHble TaHHBIE: 3a/IaF0TCS 110 BApUAHTaM

a’4 N i

=

a/10

4, YueOHO-MeTOAM4YeCcKOe U HH(POPMALIMOHHOE o0ecrieueHne

4.1 HopmatuBHble JoKyMeHTHI 1 'OCThI
He npenycmorpeno

4.2  OcHoBHas JuTeparypa

Hopenkos N.I1. OcHOBBI aBTOMaTH3UPOBAHHOTO MTPOSKTUPOBAHMS: yueO. JIJist By30B. — M.:
MzparensctBo MI'TY um. H.D. baymana, 2006

A.H. boxko Kommnbtotepnas rpaduka./ J[.M. XKyk, B.b. Manuues MI'TY um. H.O. baymana,
2007

Kuso JIL.U., OsumaamkoB A.I'., CxmamunkoB E.H. Ky3Heuno-mrammnoBouHoe
oOopynoBanue: YuebHuk Uit By30B / mon pexn. JIL.M. XKusoa. — M.: M3n-80 MI'TY um. H.O.
baymana, 2006 r.



4.3 JlomoJaHuUTebHAS JUTEpPaTypa
Tpemo6neii T. Autodesk Inventor 2013 u Inventor LT 2013. OcHoBbl. OdunnaibHbIN y4eOHBIN
kypc / Ilep. ¢ anru. JI. Tanxuna. — M.: JIMK Ilpecc, 2013

4.4  JaexkTpoHHBIE 00pa30oBaTeIbHbIE PeCypChl
DNeKTPOHHBIM 00pa3oBaTeNbHEIN pecypc coznan Ha miatdhopme C/1O YauBepcuteTa
https://online.mospolytech.ru/course/view.php?id=1132

45 JluneH3WOHHOe M  CBOOOJAHO  pacHpoCTpaHsieMoe  NPOrpaMMHOe
odecreyeHnue
[TporpaMMHOe OOecredeHHe BKIIOYAET Y4eOHO-METOAMYECKHE MAaTepHallbl B AJICKTPOHHOM

BUJIE, TULIEH3HOHHOE ITporpammuoe obecneuenue 1 CAD-monennpoBanus.

4.6 CoBpemeHHble npodeccHoOHATbHBIE 0a3bl JAHHBIX U UH(OPMAIHOHHBIE
CleaBO‘lHLIe CUCTEMBI
1. https://kompas.ru/

Aynuropuu u naboparopuu kadeapsr «OMIuAT» AB2508, AB2509, a Takxe naboparopus
CAIIP TII AB2514 u ABS5001(1). Aynutopuu OCHalIeHbl, KOMIBIOTEPHOW M MPOCKIIMOHHON
TEXHUKOMU.
O0opynoBanue u anmaparypa:

[TepcoHasbHBIE KOMIIBIOTEPHI € YCTaHOBIEHHBIM 110

5. MeToauveckue peKOMeHIAlNU

5.1 MeTonnquKue PEKOMEHIAUHU JIA IpenoaaBare’id 1o Opranu3ainmum Oﬁy‘{eﬂlflﬂ
MGTOI[I/IKa npernogaBaHrgd JUCHUITIIIMHBI «OCHOBEI pPeICHNA WHXCHCPHBIX 3aJad» U

peanmu3ansl KOMIIETEHTHOCTHOTO TIOJXO/Ja B M3JIOKEHHH M BOCHPUSATHH IPEIyCMaTpUBACT
UCTIOIB30BaHUE CJIENYIOIIUX aKTUBHBIX M WHTEPAKTHUBHBIX (OpPM TpOBENEHUS TPYNIOBHIX,
WH/IMBUIYAIbHBIX, AYJAUTOPHBIX 3aHSATHH B COYETAHWH C BHEAYIUTOPHOH pPabOTOW C MENBIO
(dbopMHpOBaHUs U pa3BUTHS TPOPECCHOHATBLHBIX HABBIKOB o0yuaromuxcs. TeopeTnueckoe U3ydeHme
OCHOBHBIX BOIIPOCOB Pa3/€iOB JUCIUILIMHBI JTOJDKHO 3aBEpIIAThCs MpakTUdeckod pabotoil. s
aKTUBHU3AIMM Y4eOHOro Ipolecca MpH M3YyYeHUHM JUCHMIUIMHBI 3((EeKTUBHO NpUMEHEHHE
NpPEe3eHTAaIMH N0 PA3TUYHBIM TEMaM JIEKIIMK U Ta00paTOPHBIX padoT.

IIpu mnpoBeneHMM 3aHATHH 1O JAUCHUIUIMHE TmpuMeHsercs cucrema CJO -
Ims.mospolytech.ru. Ha mmatdhopme CHO mo aucuuruimHe MOryT OBITH pa3MelieHbl y4eOHBIE,
METOJMYECKHE U MHBIE MaTepUAIIbl CTOCOOCTBYIOIINE OCBOCHUIO TUCIUILTHHBI CTYICHTOM.

[Ipu mpoBeeHNY 3aHATHI TaKKe MOTYT OBITh pean30BaHbl Takue (popMbl Kak BeOMHAPHI (Ha
wiarpopme ZOOM, Webinar, TOJIK), oHnaiiH TecTHpoBaHHE, MPOMEXKYTOUHAs aTTECTalUs C
NPUMEHEHHUEM DJIEKTPOHHBIX CPECTB.


https://online.mospolytech.ru/course/view.php?id=1132
https://kompas.ru/
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5.2 MeTozmquKne YKazaHus 1Jisd oﬁyqammuxcﬂ 0 OCBOCHHUIO JTMCIIUIIJINHBI

CamocrosarenbHass paboTa sABIsSETCd OJHUM M3 BHMJOB y4yeOHBIX 3aHATHH. lLlenb
CaMOCTOSITENIbHOM pabOThl — MPAKTUYECKOE YCBOEHUE CTYACHTaMU BOIPOCOB A AUTHBHOIO
IIPOU3BOJICTBA, PACCMATPUBAEMBIX B IIPOLIECCE U3YUYEHHUS] TUCIUILINHBIL.

AynuTOpHAas cCaMOCTOSATENbHAs padoTa M0 AUCHUILIMHE BBIMOIHACTCS Ha yUYEOHBIX 3aHATHIX
II0/1 HEMIOCPEACTBEHHBIM PYKOBOCTBOM IPENOAABATENS U 110 €T0 3aJaHUI0.

BreaynutopHas camocrosiTenbHas paboTa BBIIOJHSETCA CTYJSHTOM IO  3a/laHUI0
npernojiaBaTessi, Ho 0e3 ero HenoCpPeICTBEHHOT 0 y4acTHsI

3agaum caMoCTOSATEILHOM PA00OThI CTYAEHTA:

- pa3BUTHE HABBIKOB CAMOCTOSITEILHON Y4eOHON paboThI;

- OCBOGHHUE COJICPIKAHUS TUCLUTLIINHBI;

- yriyOJIeHre coiep KaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIMILIAHBL

- UCTIOJIb30BAaHUE MaTepHalia, COOPAHHOTO U MOJYYEHHOTO B X0/I€ CAMOCTOATEIIbHBIX 3aHATHI
Uit 9P PEKTUBHOM MOATOTOBKH K MU (HEPEHIIMPOBAHHOMY 3a4€Ty UM SK3aMEHY.

Buabl BHeayIMTOPHOI CAMOCTOSATEIbHOM PadOThI:

- CaMOCTOSTEIbHOE U3YUYEHUE OTJCIbHBIX TEM JUCUUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATHSAM;

- BBITIOJIHEHUE 3aJaHUI IO PEIICHUIO TUITMYHBIX 3a/1a4 U YIPaKHEHHIH;

J1J1s BBITIOTHEHHMSI JTFOO0TO BUa CAMOCTOSTEIILHON pab0oThl HEOOXOAMMO TIPONTH CIICIYIOIIHE
STaIbI:

- OIIPEJIEIEHHE LEJIU CaMOCTOSTENbHON pabOTHhI;

- KOHKpETHU3allKs MOo3HABATEIbHOM 3a1a4H;

- BBIOOp aJIeKBaTHOTO criocoba JefCTBUS, BEYIIETO K PEICHUIO 3a/1a4H;

- TUTAaHUPOBaHKE PaOOTHI (CAaMOCTOSATEIHHON UITH C TOMOIIBIO TPETo1aBaTesl) Hal 3a/1aHUEM;

- OCYIIECTBIIEHHE B TPOIIECCE BBIMOIHEHUS CAMOCTOATEIHHOM pPabOThl CaMOKOHTPOIS
(MPOMEKYTOYHOTO U KOHEUHOTO) PE3YIbTATOB paOOTHI U KOPPEKTUPOBKA BHIMIOTHEHHSI paOOTHI;

6. DoH/I OLIEHOYHBIX CPEICTB

6.1 OueHo4YHbIE CpeCcTBA
B mponecce O6y‘ICHI/I$I HCIIOJIB3YIOTCA CIICAYIOIIHNEC OLHCHOYHBIC q)OpMBI CaMOCTOSITEIIbHOM

paboThl CTY/IEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTalUN:
— BpInoiaHeHne NpakTUYECKUX 3aHATUH.
— BrinonHenue u 3amuTa 1a00paToOpHBIX padoT
— KypcoBoii npoext
— DK3aMEH.
O1neHOUYHBIE CPEACTBA TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE BOIIPOCHI
u TECTUPOBAHUE.
IIpomexyTouHas arrecTanus (3a4€T) IPOBOAUTCSA B CPOKH, YCTAHOBIIEHHBIE YTBEP)KIEHHBIM
pacnycaHueM 3a4ETHO-IK3aMEHALIMOHHON CECCHM.
Jlo natel MpoBeAeHUS IPOMEXYTOYHON aTTeCTallMK CTYACHT J0JKEH BBIOJIHUTH BCe paboThI,
IpelyCMOTPEHHbIE HAacTOsIIEeN padouell MporpaMMoOi TUCIUTUINHBI.
[lepeuens o0s3aTeNbHBIX padOT U GopMa OTYETHOCTH 11O HUM MPECTABIIECHBI B Ta0JINLIE
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HaumenoBanue [IpencraBnenue
No Kpatkas xapakTepucTuka OIeHOYHOTO
OLIEHOYHOTO OLIEHOYHOTO
ocC cpeiacTBa
CpeICTBA cpeacta B DOC

Jlnanor npenojgaBaTesis Co CTyI€HTOM, LIEIb

KOTOPOro — cucréMarusaliusa W YTOUHCHUC

Ycernsrit onpoc (3 - [lepeueHb BOIPOCOB,

1 o
3auer, D - sx3amen) [(MCIOIMHUXCA Y CTYACHTA SHAHWUH, HPOBEPKA pcq\ ekt Guaeros
€ro  MHJIUBUAYAJIbHBIX  BO3MOXHOCTEH
WVCROCHU A MATENUATIA
OrneHKa clIOCOOHOCTH CTYAECHTA MPUMEHHUTH
MOJTyYeHHbIE paHee 3HAHUS IS MPOBEICHUS
[IpaxkTrueckue v p P
2 aGotb1 (ITP) aHalu3a,  OmblTa,  SKcrepuMeHTa U [[lepedens pador
p BBHIMIOJIHEHUST TIOCIEAYIOIIUX pacyeToB, a
TAKXKe COCTABJIEHUS BBIBOJIOB
O1neHka ciocOOHOCTH CTYJIEHTa IPUMEHUTD Mepeuets
MOJTyYCHHbIE paHee 3HAHUS ISl IPOBEICHUS
JlaboparopHble vt P P labopaTopHbIX
3 QHaJIN3a, OIbITA, SKCIIEPUMEHTA U
paboThI paboT 1 ux
BBITIOJIHEHUS ITOCIIEAYIOMINX PAaCUETOB, a
OCHAIIICHUE

TAaKXKC COCTAaBJICHHS BbIBOJOB

CpencTBo MpOBEPKH YMEHUM IPUMEHSTh
[OJy4EHHBIE 3HAHUS 10 3apaHee KomriexT 3aganuii
4 KypcoBoii mpoeKT |onpeaeneHHon METOIUKE JUISl PEIIEHU 3a0a4 17151 BBINOJHECHUS

WJIY 33JJaHU{ 110 MOJIYJIFO WJIM IMCUUILIMHE B [KYPCOBOI'O IPOEKTa
LEeJIOM

*Eciu He BBINOJIHEH O/1MH MM OoJiee BUJIOB yueOHOM paboThl, yKa3aHHBIX B TaOIHIIE,
Iperno/iaBaTesb UMEeT NPaBO BBICTABUTh HEYOBIETBOPUTEIbHYIO OLEHKY MIJIM HE JOMYCTUTh K
IPOMEKYTOYHON aTTeCTalHU.

®opMa NPOMEKYTOUYHOM ATTECTANUM: IK3AMEH.

Jlnanor npenoaaBaTessi CO CTYAEHTOM, ILE€JIb KOTOPOrO — CHUCTEMaTu3alus W yTOYHEHUE
MMEIOIIUXCA y CTYAEHTAa 3HaHWUW, MPOBEPKA €ro WHIMBUAYAJIBHBIX BO3MOXKHOCTEH YCBOCHMS
Marepuana

[TpomexxyTounasi aTTecTarusi 00yJaromuxcsi B opMe 3auera MpoBOAUTCS O pe3ybTaTaM
BBITIOJTHEHHSI BCEX BUAOB Y4eOHOI palOTHI, MPEIyCMOTPEHHBIX Y4YeOHBIM IUTAHOM MO JaHHOMN
JUCUHUILTMHE (MOAYIIO), IPU 3TOM YUUTBHIBAIOTCS PE3YJIBTATHl TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTH B
TedeHue cemecTtpa. OIeHKa CTENEeHH TOCTIIKEHHS OOYYaroNIMMHUCS IUIAHUPYEMBIX pPe3yIbTaToOB
oOydeHus MO JUCHUIUTUHE (MOAYJII0) TPOBOAUTCS TMPENOJaBaTeNieM, BEIYIIUM 3aHATHUS TI0
JTUCIUTITINHE (MOIYITI0) METOJOM DKCIIEPTHOM O1eHKH. [0 nToram mpoMexyToqHOM aTTeCTalluu 1o
JTUCIUILIMHE (MOAYJIO) BBICTABIISIETCS OLIEHKA «3aUTEHO», «HE 3aUTEHOY.

K mpomexyTouHOW aTTecTallu JOMYCKAIOTCA TOJBKO CTYAEHTHI, BBHIITOJIHUBIINE BCE BUIBI
yaeOHON paboThI, IPEAYCMOTPEHHBIE padbouell mporpammont mo aucturinHe «OCHOBBI PEIICHUS
VH)KCHEPHBIX 3a7a4».
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6.2 Illkana u KpUTEPHH OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHH

®opMa NPOMEKYTOUHOM ATTECTALUM: IK3aAMEH.

O0s13aTeIbHBIMHM YCJIOBHSIMHM TOATOTOBKH CTYJAe€HTa K NPOMEKYTOYHOH aTTecTauuu

SBIISIETCS. BBIMOJIHEHHE U 3alllUTa CTYACHTOM JIabOpaTOpHBIX paboT, MPEeIyCMOTPEHHbIX padodyeit

nporpaMMoﬁ " IMPOXOXKIACHUC BCEX IMPOMEKYTOYHBIX TCCTOB HC HHMXKC, UYEM Ha 70% IMpaBUJIbHBIX

0TBEeTOB. IIpoMeEKyTOUHBIE TECTUPOBAHUS MOTYT IIPOBOJUTCA KaK B ayJUTOPUU YHUBEPCUTETA O]

KOHTPOJIEM IPeToaBaTelis, TaK U IUCTAHIIMOHHOM (opMaTe Ha YCMOTPEHHE MIPEToaBaTells.

Ixana
OLleHUBaHUA

Onucanue

Omauyno

BrimonHeHs! Bce BUABI y4eOHOU pabOThI, MPeayCMOTPEHHbIE paboyeit
nporpammoil. CTyA€HT JEeMOHCTPUPYET COOTBETCTBHUE 3HAHUM, YMEHH,
HAaBBIKOB TMPHUBEJICHHBIM B TaOJMIIAX T[OKa3aTejei, OmepupyeT
MpUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMU, HAaBBIKAMH, IPUMEHSIET UX B
CUTyallMsX TMOBBIIIEHHOW CIOXHOCTH. Ilpu 3ToM MoOryr ObITh
JOTIYIIEHbI HE3HAUUTEIbHbIC OUTMOKH, HETOUHOCTH, 3aTPYAHECHUS MIPU
AQHAJUTUYECKUX ONEpalUsX, MePEeHOCe 3HAHUM M YMEHHMI Ha HOBBIE,
HECTaHJapTHbIEC CUTYyALNH.

Xopowo

BeimonHeHs! Bce Buabl yueOHOW paboThl, MPeayCMOTPEHHBIE paboueit
nporpammoii. CTyOeHT JEMOHCTPHPYET HEIOJHOE, IPaBHIbHOE
COOTBETCTBUE 3HAHMIi, YMECHUH, HABBHIKOB NPUBEICHHBIM B TaOIMIIAX
nokaszarenei, MO0 eciW TpU  ATOM ObUIM  JOMYIIEHHl 2-3
HECYIIIECTBEHHBIE OIINOKH.

Yooenemeopumenvro

Beinonnens! Bce BUJIBI yueOHOH paboThl, peycMOTpeHHbIe paboueit
nporpaMMoil. CTyAE€HT JEMOHCTPUPYET COOTBETCTBUE 3HAaHUMU, B
KOTOpPOM OCBElIIeHa OCHOBHAs!, HanboJiee BaykHasl yacTh MaTepuala, Ho
IIPYU 3TOM JIOTYIII€HA OJIHA 3HAYUTENbHas OIIMOKA WJIK HETOYHOCTb.

Heyooenemsopumenvno

He BbimosHeH oxuH win  Oojee BUAOB  yuyeOHOM  paboTHI,
NpPeIyCMOTPEHHBIX paboueit mporpammoi. CTyIAEHT AEMOHCTPUPYET
HETIOJTHOE COOTBETCTBUE 3HAHWH, YMEHUH, HAaBHIKOB MPUBEIACHHBIM B
Ta0nMMIaX ToOKaszareNed, JOMYCKAIOTCsA 3HAYUTEIbHBIC OIIHOKH,
NPOSIBIISIETCS. OTCYTCTBUE 3HAHWM, YMEHH, HABBIKOB II0 psAy
nokasaresiei, CTy/ICHT UCIIBITHIBACT 3HAUYHUTENBHBIC 3aTPYIHEHUS TIPU
ONEPUPOBAHUU 3HAHMSIMU U YMEHUSMH INPH HX MEpEeHOCe Ha HOBBIE
CUTYaIHH.
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6.3 OueHouHbIe cpecTBa

HleMep IK3AMEHAYUOHHO20 6uﬂema
MUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI
POCCUINCKOM ®EJEPALIMU
(Dezlepa.m,ﬂoe rocyiapCcrBeHHO€ aBTOHOMHO€ 06pa30BaTeJIbH0€ Yupexkacenue
BBICHICIO 06pa303anml
«MOCKOBCKHW MOJJUTEXHUYECKHA YHUBEPCUTET»

Wucturyt/®axynspret MaImHOCTPOCHUS Kadenpa OMIuAT

Juctmmumaa OCHOBbBI PEHTEHWE MHXEHEPHBIX 3AZTAY

Hamnpagnenue (cnieunansHocts)_ 27.03.05 «IHHOBaTHKaY

Kypc___, rpynma , bopma oOyueHus _ouHas

BUWJIET Ne _X

1. Maremaruueckoe o0OecrieyeHne aBTOMaTH3MPOBAHHOTO MpoeKTHpoBanusl. Kitaccupukanms MeTo10B NPOSKTHPOBAHHUS
0 CTETEHH UCII0JIb30BAHHS TEXHUYECKUX CPEJICTB.
2. C nomomiplo MacTepa npoektupoBanust Autodesk Inventor mocTpouTh reOMETpUUECKYI0 MOZENb Bala pa3sMephbl

YYacTKOB: - MUIHHApHYeckue (cieBa HampaBo dxh [mMm]) 20x40; 30x8; 26x32; 32x32. - KOHUYECKUH yIacTOK (KpaitHui
npaserid D/dxh [mm]) 32/25.6x50. Ha koHCONMBHBIX ydacTkax (acka 0.5x45°. ['anTenpHbIC TepexXoIbl MIIHHIPUICCKAX
yuacTkoB Baja 1 MM. Ha yuactke 20x40 ckBO3HOE OTBepCTHE MEPHEHIUKYIAPHOE OCH Bajla AMAMETPOM § MM Ha
paccrostHuu 10 MM OT TopLia Bana, 6€3 3¢HKOBKH. 2. BBIMOIHUTE pacyeT Ha CTaTHUECKYIO0 MPOYHOCTh: MaTepuall Baja —
cTanp OmbnmoTekn Inventor; ycIoBHUS 3aKpeIUICHHS: KOHCOJBHBIM HWIMHIPUYECKHH yJacTOK — IO IEHTPY OIopa B
CBOOOHOM COCTOSIHWH; KOHCOJBHBII KOHHUECKHH yIacTOK — MO HEHTPY (PUKCHpOBAaHHAS OIOpa; YCIOBUS HAIPYKCHHUS
— paauanbHas cuja 1o UEHTPY ydacTka 26x32 BenuuuHoi 3.2 kH; oceBast cuiia no ueHTpy y4yactka 32x32, HanpaBieHHas
K KOHHUYECKOMY y4acTKy, BenuunHoit 1.3 kH.

YTBepxkIeHO Ha 3aceilaHuy Kapeapsl «__ » 20 r., mpoTtokoi Ne

3aB. kadeapoit / /

Bonpocsl k 3k3ameny

OcHoOBHBIE Tp€6OBaHI/I$I, MNPEABABIACMBIC K MATEMATUYCCKUM MOJICIAM B MAlIMHOCTPOCHUU.

Mecto CAIIP B 0o0mieii cucreme NpoeKTHPOBAaHUS 0OIEMAITMHOCTPOUTENBHBIX KOMITOHEHTOB.

O6H_II/IG 3aKOHOMCPHOCTH MMPOCKTUPOBAHN B MALIMHOCTPOCHHUH.

BLIXO,[[HBIG, BHYTPEHHHUC U BHCIITHUC ITapaAMETPhI 00BEKTOB IMPOCKTUPOBAHMUA.

Matemaruueckoe obecrieueHue aBTOMaTU3UPOBAHHOTO TpoekTupoBanus. Knaccudukanus
METOJIOB MPOEKTUPOBAHHUS MO CTENEHHU HCIIOIb30BaHUS TEXHUYECKUX CPEJCTB.

06111351 XapaKTCPUCTHKA U 0COOEHHOCTH HCAaBTOMATHU3UPOBAHHBIX (py‘-IHLIX) MCETOA0B
MPOCKTUPOBAHUA.

06111351 XapaKTCPUCTHKA U 0COOEHHOCTH ABTOMATU3UPOBAHHBIX METOJO0B IPOCKTUPOBAHUS.

3agaya MPOCKTUPOBAHUS B MATEMATHUYECKON MTOCTAHOBKE.

anxoaﬂmee 1 BOCXOOAIICC IMTPOCKTUPOBAHNE B MAIIMHOCTPOCHUH.

Haznauenue u o01as xapakTepucTruka nporpaMMHoro komiuiekca [1A9.

MareMaTHueCKHe MOJIEIH JIEMEHTOB MporpaMMHoro komriekca [TA9 ¢ Touku 3peHus
pa3paboTyuKa.
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MatemaTtuueckrue MOJIENH 3JIEMEHTOB IporpaMMHOro komiuiekca ITA9 ¢ Touku 3penus
M0JIb30BATEII.

MeTtoap1 00pabOTKH JaHHBIX, UCIIOJIb3yEeMble TPOrPaMMHBIM KoMIuiekcoM [1A9.

®da30BEIC INEPEMEHHBIC THIIA ITIOTOKA IJIs1 CUCTEM paBHHqHOﬁ (bHSquCKOI;'I IMpUpOALbI.

da3oBbIe IEpPEMEHHBIC TUTIA MTOTEHIUAIA JJISI CUCTEM PAa3JInYHON (PU3HUECKON IPUPOIBI.

CxeMHbIi rpadudeckuii perakTop nporpaMMmHoro komruiekca [TA9. Ilonsarue Tonoiaornyeckon
CXeMBbI 00BEKTa MPOSKTUPOBAHHUS, €T0 KAYECTBEHHAs M KOJIMYECTBEHHASI OTNPEICTICHHOCTb.

OcoOeHHOCTH OnpeIeSICHUs BEIMUWH, HE SBISIOMUXCS (Da30BBIMH IIEPEMEHHBIMU THIIA TTOTOKA
WJIY MOTEHIMaia B IporpaMMHOM Komiuiekce [1A9.

KoMITOHEHTHI TOMOJIOTHYECKUX CXeM 00bEKTOB MOJICIHUPOBAHUS IIPOIPAMMHOTO KOMITLJIEKCa
ITA9. 3amanue 1 KOppEeKTUPOBAaHUE aTPHOYTOB KOMIIOHEHTOB.

dopMupoBaHUe 3a/1aHusI Ha pacyeT B mporpaMmmHoM komruiekce [TA9. CriocoObl npencTaBieHus
pe3yibTaToB pacuera. OCOOCHHOCTH 3a/laHUsI aTPUOYTOB ONEPATOPOB pacueTa sl CHCTEM
pa3IMYHON (PU3MUECKON TPUPOIBI.

Z[I/IarHOCTI/I‘leCKI/Ie COO6H_I€HI/I${ IIpOrpaMMHOI0 KOMILJICKCaA ITA9 n JEUCTBUS IOJIL30BATENS 110
HHM.

HOCJ‘I@I{OB&TGJ’ILHOCTB ﬂeﬁCTBHH 110 aHaJ'II/I3y I[eTaJ'IefI nu C60pOK METOAOM KOHCYHOI'O 3JICMCHTA B
Autodesk Inventor.

YrponieHune 1 oIr0TOBKa MOJIENIel U COOPOK K CTATUISCKOMY aHAJIM3Y: IIe)Ib TPOBEICHUS,
OCHOBHBIE CITOCOOBL.

JlobGaenenue Harpy3ok B Autodesk Inventor: goctymnHbie THITBI HATPY30K B OCOOCHHOCTH UX
IIPUMEHEHHUS.

JloGaBneHue 3aBUCUMOCTEH (3akpemicHuii) B Autodesk Inventor mpu cratuueckom aHamuse:
THUIIBI 3aBUCUMOCTEH, 0COOEHHOCTH UX NMpUMeHeHHs. OTnpeielIcHre CHIOBBIX (DAKTOPOB B
oropax.

3ananue marepuaioB B Autodesk Inventor. [lonyiieHus o MOBECHUIO MAaTEPHAIIOB.

Crenpanu3upoBanHbie HHCTpyMeHThI Autodesk Inventor asist mpoektiupoBaHus
00I1IeMaIInHOCTPOUTEIBHBIX KOMIIOHEHTOB.

Pabora co cBapHbiMu coenuaeHnsiME B Autodesk Inventor. Kanbkymsitop cBapHOTO COSTHHEHHUSI.

Hcnonp3oBanne mactepoB npoektupoBanus Autodesk Inventor mist paspaborku
O6HIeMaHH/IHOCTpOI/ITCJ'[BHI>IX KOMITIOHEHTOB

[MapameTpsl cTaTHuecKoro aHanu3a Hanpspkenuit Autodesk Inventor

3agaHus Ui IpakTHYECKUX paboT Mo BapHaHTaM

3amanme 1. C momompio Mactepa npoektupoBanus Autodesk Inventor mocrpouts
TE€OMETPHUECKYIO MOJENb U BBINOJHUTH INPOBEPOYHBIM pacueT Baja 3yO04yaToro peaykropa
BKJIIOYAIOIIETO B ce0s MpsiMO3yOble KOHMYECKYI0 U LUIMHIPHUYECKYIO Nepeaun (CM. pUCYHOK).
Ban nepenaer momuocts 14 kBT, npu yactore Bpamenus 306 o6/mun. [Ipu pacuerax mpuHATH
MaTrepuai Bajia — CTaib. Pa3Mephl y4acTKOB Bajia (BCe y4acTKH IwiuHApudeckue [Mm]): 50x45;
55x60; 60x10; 52x50; 40x45. Ha xoHCONBbHBIX yuacTKax ¢acka 2x45. ['antenbHble mepexobl
y4yacTkoB Baia | MM. BapuaHTbl pOpMUPYIOTCS TyTeM U3MEHEHHUs BEJIMYMH B UCXOIHBIX JTAHHBIX.
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Bapuant 2. BemonHuTh  pacueT  Ha
CTaTUYECKYI0 MPOYHOCTh JETAIU «/IHCK BEIOMBII».
Martepuan — crans Oubmmortexu Inventor. YcmoBus
3aKpEIUIeHUs] — MO LMWJIMHIAPUYECKOW IOBEPXHOCTH
LIEHTPAJIbHOIO OTBEPCTHUS. YCIIOBUS HArpyX eHus —
yrinoBas ckopocth 18000 rpan/c. (reomerpuueckas
MOJENb  JeTald  BBIJACTCS  MPENoJIaBaTesIeM).
Bapuantel  GopMuUpPYIOTCS H3MEHEHUEM  YCIIOBH
Harpy’>Ke€Hus U 3aKpEeIUICHHUS.

Bapuant 3. CpeactBamu mporpaMMHOrO
KOMILIIEKCa ITA9 JUTSL TOPU30HTAIILHOTO
J€3aKCUATBHOTO KPUBOILIUITHO-TIOJ3YHHOTO
MeXaHH3Ma CYMMHPYIOIIET0 TUMa (BXOJHOE 3BEHO —
KpUBOIINII; BBIXOJAHOE — TMOJ3yH) IIOCTPOUTH
3aBUCHMOCTH IE€PEMEILEHUE U CKOPOCTh IMOJI3yHA OT
yria moBOpoTa KpuBomwuna. VcxoaHble TaHHBIE:
panuyc kpuBomuna 80 MM, koapuruent maryna 0,3,
YIIoBas CKOpocTh KpuBommna 7 cl. BapuaHutsl
(bopMUPYIOTCS U3MEHEHUEM UCXOAHBIX TaHHBIX.




