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Pa6ouast mporpaMMa THCHAIUIHHE! «MOJenHpoBaHue HalpsiKeHHO-1e(hOPMUPOBAHHOTO CO-
CTOSIHHS TEXHHYECKHX 0OBEKTOB» COCTABIIEHA B COOTBETCTBHHU C y4eOHLIMH TUIAaHAMHU I10 Harpas-
neruio noaroToBku 15.04.02 «TexHOMOTHYECKHE MAIIWHBI U 000PYAOBAHKEY, MaruCTepcKas mpo-
rpamma «TexHomornu, 060pyJOBaHWE W ABTOMATH3AIWS MAIIMHOCTPOMTEIIBHBIX IIPOHU3BOJCTBY,
s 2019 roza npuéMa 1o 0YHOH 1 3a04HOMH GopMam oOyueHus.,

CocraButens: [lonrasen Banepuii BacuibeBnd, KaHJ. TeXH. HayK, IOIEHT, MOUEHT Kaden-
pbl «MeXaTpOHHBIE CHCTEMBI MAIHHOCTPOHTENBLHOrO 000PY0BAHKSY.

PaGouas mporpavma paccMOTpeHa H yTBepAAeHa Ha 3acenaniu kadeapsl «MexaTpoHHbIe
CHCTEMBI MAITMHOCTPOHTEIBHOTO 000PYI0BAHHS.

ITpotokon oT « 77 » 045 /%Zz rogaNe f/
3aBemyromuit Kadeapoit Zy/ - I'yces B.B.
(fmrmW/’/ (®.H.0.)

PaGouas mporpamma ogobpena yue6Ho-meroauueckoii komnceueit JonHTY no nampas-
neHuo moAroTosku 15.04.02 «TexHOoIOrAYeCKHe MAITMHEI H 000py10BaHie).

2074 romaNe 4

Konerenko A.IL
JTHC) “@1.0)

[Tporokom ot «_ 72 »

[Tpencenarens

PaGouast mporpamma mpoasiena 1t 204/ roga npuéma Ha saceqanun kadeaper «Mexa-
TPOHHBIE CHCTEMBI MAIIMHOCTPONTEILHOTO 000PYIOBAHASY.

IIporokon ot « OF » C5 20 omaNe 9
3aBemyroumii kadeapoi b — ['yces B.B.
o/ % / (®.1.0.)

PaBouast mporpamMma mpoasena s 20 roja mpuéma Ha 3aceqaHuu kadenper «Mexa-
TPOHHBIE CHCTEMBI MAITHHOCTPOHTEIILHOTO 000PYI0BAHHUNY.

[TpoTokomn oT « » 20 roma Ne

3asenyromuii Kagenpoit I'ycer B.B.
(moarmuce) (®.H.0.)

PabGouas mporpamma npoaiaena s 20 roja mpuéma Ha sacegaHuu kadenpsr «Mexa-
TPOHHBIE CUCTEMBI MAITMHOCTPOUTETEHOTO 000PY 10BAHHSY,

[TpoToxon oT « » 20 roma Ne

3asenyromui Kapeapoi ['ycer B.B.
(moamuce) (®.1.0.)

Pa6ouas mporpamma mpoaiena s 20 roja npuéma Ha 3acenaHuu Kadeapsl «Mexa-
TPOHHEIE CHCTEMBI MAITHHOCTPOHTEIBHOTO 000PY10BAHHSY.

[IpoTokom OT « » 20 roma Ne

3asenyrommii kadenpoi ['yces B.B.
(nmoanuce) (®.1.0.)




1. OFBEKT, HEJIb U 3AJIAYU OCBOEHUA JUCIUIIJIMHBbI

[enb AMCHUIIIMHBI — MTOATOTOBKA CHEIMAJIKCTA, BIAICIOMIEr0 OCHOBAMHU U MPAKTUYECKUMHU
HABbIKAMU MOJICIIMPOBAHUS HANPsXKEHHO-Ie(OPMUPOBAHHOTO COCTOSIHUS TEXHUYECKIX 0OBEKTOB U
UX 3JIEMEHTOB, OCBOMBILIETO METO/IbI U3YUEHUS XapaKTepa paboThl TEXHUUECKUX CUCTEM, UX MOJICH-
CTEM U Pa3IMYHBIX JIEMEHTOB O] BO3/ICWCTBUEM CTATUUECKUX M TUHAMHUYECKUX HArpy3oK.

B pe3ynbrate 0OCBOGHUS TUCIHUILINHBI CTYEHT JOJKEH:

3HATh:

— OCHOBHBIE MPOOJIEMBI OLIEHKH HANPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS TEXHHUUECKUX
00BEKTOB M UX DJIEMEHTOB;

— BO3MOKHOCTH COBPEMEHHBIX NMPOrPAMMHBIX MPOIYKTOB MO MOCTPOCHHUIO MOJIENCH Hamps-
KEHHO-Ae(POPMUPOBAHHOTO COCTOSHUSA 0OBEKTOB M pacUeTy Ha UX OCHOBE MOKa3aTesiel COCTOSTHUS;

— CYIIHOCTh METO/Ia KOHEUHBIX 3JIEMEHTOB U 00JIaCTh €0 MPUMEHEHHS, T OPUTMBI TIOCTPO-
€HUSI MaTPUIIbI )KECTKOCTU AJIEMEHTA U II100aIbHON MaTPUIIbl dKECTKOCTH;

— aJNTOPUTMBI BHECEHUS TPAHUYHBIX YCIOBUH M T€HEPALUU CETKA KOHEUHBIX HJIIEMEHTOB.

YMETh:

— BBIOMpATh MOJETHh CXEMBl HArpY)KEHUS TEXHHUUECKOTO0 OOBEKTa, afeKBATHO OIMCHIBAIO-
HIYIO PeasIbHYIO CUTYAIHIO;

— OTPEACTATh ONTUMAIIBHOE YMCIIO KOHEUHBIX JIEMEHTOB JUIsl TOCTPOCHHSI TOYHON U aJleK-
BaTHOW TBEPAOTEIBHON MOJIENIN UCCIIEyeMOT0 OOBEKTa;

— COCTaBIISITh MAaTEMaTHUECKOE OTMCAHUE M OI[CHUBAThH HANPSHKEHHO-Ie(OPMHPOBAHHOE CO-
CTOSIHHE I10 MOJIEIH 00BEKTa, BBISBIIATH OMACHBIC 30HBI B 00BEKTE U MPUHUMATh COOTBETCTBYIOIINE
KOHCTPYKTHUBHBIC PEIICHHUS 110 HEUTPATM3aI[iH YTPO3 U OMACHOCTEH.

[lepeuncnennbie pe3ynbTaThl OOYYEHHS SIBISIFOTCS OCHOBOW i (DOPMHUPOBAHUS CIEAYIO-
X KOMIICTCHIIUN:

— CIIOCOOHOCTH BHIOMpATh AHAIUTUYECKUE U YHCIIEHHBIE METOIbI IPU pa3pabOTKe MAaTEeMAaTUYECKUX
MOJIeNIell MallluH, TIPUBOJIOB, 00OPYIOBAHMS, CUCTEM, TEXHOJIOTHYECKUX TPOIECCOB B MAIIUHO-
crpoernu (OITK-1);

— CIIOCOOHOCTh Ha HAYYHOW OCHOBE OPTaHHM30BBIBATH CBOH TPYH, CaMOCTOSITEJIHHO OLIEHUBATH pe-
3yJIbTaThl CBOH JEATENbHOCTH, BJIaJIEHUEM HaBBIKAMU CaMOCTOSITEIbHON paboThl B chepe nmpose-
JieHus Hay4dHbIX uccnenoBanuit (OI1K-2);

— CIIOCOOHOCTH MOJy4aTh U 00pabaThiBaTh MHPOPMAIUIO U3 Pa3IMYHBIX HCTOYHHUKOB C UCHOJb30-
BaHMEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHHA, MPUMEHSATh MPUKIIAIHBIC MPOTPAMMHEIE
CpeZCTBa MPHU PElIeHUH MPAKTUYECKUX BOMPOCOB C MCIIOJIBb30BAaHUEM IEPCOHATBHBIX KOMIIBIOTE-
POB C IPUMEHEHUEM MPOTPAMMHBIX CPEJICTB OOIIETO U CIIEUAIBHOTO Ha3HAYEHUS, B TOM YHCJIC B
pexume ynaitenHoro poctymna (OITK-3);

— CIIOCOOHOCTH pa3padaThIBaTh TEXHUYECKHE 3aaHUs Ha MPOSKTUPOBAHHUE U M3TOTOBJICHNE MAIIIUH,
IPUBO/IOB, CUCTEM M HECTAHAAPTHOI'O 00OpPYIOBaHMS U CPEJCTB TEXHOJIOTHYECKOTO OCHAILICHHUS,
BBIOMpATh 000PYIOBaHUE U TEXHOJOTHUYeCKyt0 ocHAcTKy (ITK-1);

— CIOCOOHOCTh U3y4yaTh U aHAIM3UPOBATH HEOOXOIMMYIO HH(OPMAIIHIO, TEXHUYECKHE JaHHbIE, 110~
Ka3aTeu U pe3ysbTaThl paboThl, CHCTEMATH3UPOBaTh UX U 00001maTh (ITK-16);

— CIIOCOOHOCTHh OpraHM30BaTh U MPOBOJUTH HAy4YHBIE MCCIIEOBAHUS, CBSI3aHHBIE C pa3paboOTKOU
MPOEKTOB W MPOTPaMM, MPOBOJAUTH PaOOTHI IO CTAaHAAPTHU3ANNN TEXHHUECKUX CPEICTB, CUCTEM,
npoiieccoB, o0opynoBanus u marepuanon (ITK-19);

— CHOCOOHOCTH pa3zpadaThiBaTh (PU3NUYECKHE W MATEMAaTHYECKHE MOJENH HCCIEIYeMBbIX MAIlWH,
IPUBOJIOB, CUCTEM, TPOLIECCOB, SIBIEHUH U 00BEKTOB, OTHOCAIIMXCS K MpodeccHoHaIbHOMH cdepe,
pa3pabaThiBaTh METOJWKH M OPTaHW30BBIBATH NMPOBEIACHUE YKCIIEPHUMEHTOB C aHAM30M UX pe-
synbraToB (I1K-20);

— CIOCOOHOCTH MOJITOTABIUBATh HAYIHO-TEXHUYECKHE OTUETHI, 0030pHI, MyOIUKAIUN TI0 pe3yabTa-
TaM BBIMOJHEHHBIX nuccnenoBanuii (ITK-21);

— CITOCOOHOCTH COCTABJIATH OMMCAHUS NMPHHIIMIIOB ACUCTBUS M YCTPOHCTBA MPOSKTUPYEMBIX U3Ie-
i 1 00BEKTOB ¢ 00OCHOBaHUEM MPUHSATHIX TeXHUUecKnX pemenuit ([1K-24).



2 MECTO JUCIHUAILIMHBI B OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMME

JlMcuuIuInHa OTHOCUTCS K BapHaTUBHOW YacTH MPO()EeCCHOHAIBHOTO IUKIA AUCHUIUIMH 110
BBIOODY CTYJEHTA.

basupyetcst Ha 3HAHMAX UM YMEHHSX, KOTOPbIE CTYyIEHT MPUOOpPET MPU OCBOCHHUHU IpEJIIe-
CTBYIOLIUX JUCLUIUIAH:

MaTeMaTHKH, (U3MKU, XMMUHU, TEOPETUYECKOH MEXaHHKH, CONMPOTHBIICHHS MaTepHajoOB,
TEOPUH MEXAHU3MOB U MAIIVH.

3HaHUS U yYMEHHUS, IPUOOpPETEHHbIE IIPU OCBOECHUU JAHHON JMCLUIUIMHBI, PEaU3yOTCs
CTYJIEHTOM IIPHU BBINOJHEHWH KYypCOBOTO IIPOEKTA MO JUCLUHUILIMHE «AHAIU3 U pacyer 3JeKTpoMe-
XaHUYECKHUX CUCTEMY, UCIIOJIB3YIOTCS IPU U3yUYEHUH MOCIEAYIOIUX IUCHUIUIMH «AHAJIN3 U pacyeT
JNEKTPOMEXaHUYECKUX cucTeM», «KuHemaTtuka u AUHaMHKa pOOOTOTEXHUYECKHX cucteMy, «Mo-
JIeTUPOBAaHNE U MMHUTAIMA MEXaTPOHHBIX CHCTEM», «CHCTEMbl HHCTPYMEHTAIBHOTO O0ECTICUECHUs
ABTOMAaTU3UPOBAHHBIX MPOU3BOJACTBY, «HOBBIE TEHIEHIIMH Pa3BUTUS MALIMHOCTPOEHUsD», «TexHo-
JIOTUYECKHE OCHOBBI 00pabOTKM HEMETANIMYECKUX MaTEpUaoBy, MPOXOKIECHUHU MPOU3BOJCTBEH-
HOM, yueOHO! U MPeIUITIOMHON MPAKTUK, IPOXOXKICHUH FOCYIapCTBEHHON UTOTOBOM aTTECTAIIHH.

3 CTPYKTYPA U COAEP KAHME JUCHUIIJINHBI

3.1 PacnpeneJieHue y4eOHbIX 4aCOB 110 TeMaM IMCUMILVIMHBI 1 BUIAM 3aHSATHI

KommaecTBo yacos (o4Has/3a0uHasi opma)
B ToM uncne
HaumenoBanue tem
(comeprkaTenbHBIX MOJYJICH ) Bcero Jlek- Hpaxr.
(ce- Jla6Gop. Cp
002078
MUH. )
Tema 1. OcHOBBI MOJIETUPOBAHUS OOBEKTOB B
ANSYS 14/18 2/0 —/- 4/0 8/18
Tema 2. OCHOBHBIE TIOJIOKEHHST METOJ1a KOHEU- 23/22 a1 - 8/1 11/20
HBIX DJIEMEHTOB
Tema 3. O6macTh NPUMEHEHHS METO/Ia KOHEY- 19/22 31 - 6/1 10/20
HBIX DJIEMEHTOB
Tema 4. MatemaTndyeckrue MOJEIIN aHAIU3a
HaTPSHKEHHO-IE(OPMHUPOBAHHOTO COCTOSIHUS 28/22 4/1 —/- 8/1 16/20
JeTajeu
Tema 5. I'paHUYHBIE YCIOBUS, IPUIIOKECHHE 28/24 41 e 8/1 16/22
Harpy3ok u nosrydenue pemenust B ANSYS
KypcoBoii npoekr /- /-
NuauBunyansHOE 3a1aHuE 14/18 14/18
[ToaroroBka k 3K3aMeHy
Hroro: 126 17/4 34/4 | 75/118

(I)OpMI/IPOBaHl/Ie KOMHeTeHHHﬁ B pe3yJjibTaTe OCBOCHUA TEM JUCHHUIIINHBI

KoMmnerenuuu TeMbl TUCHUTINHBI, HAlleJICHHbIE HA BHIPA0OTKY KOMNETEHIHH
OIIK-1 Tewma 1
OIIK-2 Tema 2
OIIK-3 Tema 3
[IK-1 Tema 4
I1K-16 Tema 5
I1K-19 Tema 4




[1K-20 Tema 1, 4

[1K-21 Tema 3, 5

[1IK-24 Tema 4
3.2 Jlekuun

Tema 1. OcHoBBI MOJeIHpPOBaHNs 00beKTOB B ANSY'S.
Coneprxanue TeMsl 1:

[TocnenoBarenpHOCTh aHamu3a 00bekTOB B ANSY'S. 3aianue 3aroioBKOB, €IMHULl U3MEpe-
HUS U THIIOB 3JIEMEHTOB.

VYcTaHOBKa €IMHHUIl U3MEPEHUSI U TUIIOB KOHEUHBIX AJIeMEHTOB. OnpeneneHne BeleCTBEH-
HBIX KOHCTaHT 3JIEMEHTa U I'€OMETPUUYECKUX MapaMmeTpoB cedeHui. Co3gaHue MonepeyHbIX cede-
HUIl 00BEKTOB aHAIN3A.

Jluteparypa k teme 1: [1, 2, 3].
Tema 2. OcHOBHBIEC OJI0KEHUSI METOa KOHEYHBIX 3JIEMEHTOB.
ConeprkaHue TeMBbI 2:

Ponb BBIUKMCIANTENBHBIX METOAOB B pacdeTax Ha NPOYHOCTh. OCHOBHBIE UCTOPUYECKHE ATa-
bl YUCIIEHHOT'O UCCIIE0BAHMS IPOYHOCTH KOHCTPYKLIUH.

[Toctpoenne ¢GU3HUECKON MOJETH TEXHUYECKOro OOBEKTa: WJeaTn3alus CBOWCTB KOH-
CTPYKIMH U BHELIHUX BO3JIEHCTBUI Ha OOBEKT.

[TocTpoeHne mMareMaTH4eCKOM MOJENIN TEXHUYECKOrO0 OOBEKTa: OMMCAHUE BXOJHBIX U BbI-
XOJIHBIX JAHHBIX U OllepaTopa Mepexo/ia OT MEPBBIX KO BTOPBIM.

DneMeHTbl MaTPUYHOM anreOpbl: OCHOBHBIE MOHATHS M COOTHOIIEHUs. MaTtpuuHas ¢opma
3allMCH OCHOBHBIX COOTHOIIEHUI TEOPUH YIIPYTOCTH.

[Inockoe HampsKEHHOE COCTOSHUE TEXHUYECKUX OOBEKTOB: MPUMEPHI IJIOCKUX (JABYyMEp-
HBIX ) 3aJ1a4.

OCHOBHbBIE COOTHOLICHUSI MEXAY HANpsOHKEHUSAMH, JedopMalusMU M TEMIIEpaTypou s
YIPYTUX U30TPOMHBIX MaTepraioB. OCHOBHBIE COOTHOUICHUSI MEXAY JehopMalusiMu U CMELIeHU-
MU JUI MaJbIX 1ehopMalivii U CMeleHU. Y paBHEHUs PAaBHOBECHUS MAJIOT0 3JIEMEHTa 00beMa.
Jluteparypa k Teme 2: [1, 2, 3].

Tema 3. O6acTh NIPUMeHEHHSI MeT0a KOHEYHBIX )J1€eMEHTOB.
Copaepxanue Tembl 3:

Bo3HUKHOBEHHE M OCHOBHBIE 33/1a4H, pPElIaeMble C IPUMEHEHHUEM METO/la KOHEYHBIX 3Jie-
MEHTOB.

OcHoBHast uies M CYIIHOCTh METOJ]a KOHEYHBIX 3JIEMEHTOB (00Illee MpeaCcCTaBlIe€HUE U MPU-
MEp pealln3anui).

OcHOBHBIE 3Tallbl IPAKTUYECKON peau3alui METOJa KOHEUHBIX 3JIEMEHTOB.

KoHeuHble 351€eMEHTBI, TPaHUYHBIE YCIOBUSA U TOYHOCTD PE3YJIbTATOB.

Jluteparypa k Teme 3: [1, 2, 3].

Tema 4. MatemaTn4yeckue MOAECIN aHAJIN3A HANPAKEHHO-1e(OPMHUPOBAHHOI0 COCTOSHUA Jie-
TaJjei.

Conaepxanue Tembl 4:

Heynpyroe nedopmupoBanue. [IpubnukeHHble METOABI ONpEAENEeHUs HaNpsHKEHHO-
1e(OPMHUPOBAHHOTO COCTOSIHMS TPH IJIacTudeckoM aedopmupoBanuu. [Tomszyuects. YncneHHble
METO/Ibl aHaJIM3a HAMPSKEHHO-Ie(POPMUPOBAHHOTO COCTOSIHUS JIeTaJIeH.

Tumnbl KOHEUHBIX 37eMeHTOB. JIMHeWHbIN ynpyruit anement. CTep)kHeBOM 1 Oalo4HBIH 3J1e-
MEHTBI. MaTpHIlbl KECTKOCTH.

KoHneunble 31eMeHTHI Ui IUIOCKUX 3anad. OCHOBHBIE COOTHOILEHHUS TEOPUM IUIACTUH U
000J104€K.

Jluteparypa k Teme 4: [1, 2, 3, 4].
Tema S. 'pannyHbI€ YCJI0BUSI, MTPUJIOKEHNE HATPY30K U Moy4yenue pemenusi B ANSYS.
Copaepxanue TeMbl 5:



[IpenpornieccopHast MOATOTOBKA pEIICHUs 33a7a4d. BeIOOp KOOPIMHATHOW CHCTEMBI, CO3/a-
Hue 0a3bl JAHHBIX U IOCTPOEHUE CETKHU.

Bri6op Tuna ananuza u ero oniuil. Bujbl Harpy3ok, NpUIOKEeHUE HArPY30K U MOIYYCHHUE
penieHusl.

[Toctponieccoprast 06paboTka pemieHus 3anadu. [locTnporieccop o0mero Ha3HaueHUS U
MOCTIPOLIECCOP UCTOPUU PELICHUS 3a/1a4u.
Jluteparypa k Teme 5: [2, 3, 4].

3.3 [IpakTHYeckne 3aHATHS
[IpakTuyeckne  3aHATHS 1O  JUCHUIUIMHE «MojenmupoBaHHe  HampsHKEHHO-

1e(OPMHUPOBAHHOTO COCTOSIHUS TEXHUUECKUX 00BEKTOBY» YUEOHBIM IIJIAHOM HE TIPEAYCMOTPEHBI.

3.4 JIaGopaTopHble padoThI

No O0bewM, gac. | Jlutepa-
Tema paboTsr
/i (ouH/3a04H) Typa
1 WuTepaktuBHbIi pexxuM. ['padudecknii maTEepdeiic 210 [1]
nosib3oBarens (GUI) makera ANSY'S
2 CrniocoOrI mocTpoenust reomerpuueckor mojenu B AN- 2/0 1, 2]
SYS
3 MopenupoBaHre reOMETPUIECKUX 0OBEKTOB METOIOM 2/0 1, 2]
«CBEPXY-BHU3» U C IPUMEHEHUEM OYJIEeBbIX ONepanui =
4 [TocTpoenne nmpon3BosbHOH (free) ceTkn KOHEUHBIX dJIe- on [1]
MEHTOB
3) [TocTpoenue ynopsimodeHHo# (mapped) CeTKH KOHEUHBIX 210 [1]
3JIEMEHTOB
6 VccnenoBanme HapsHKEHHOTO COCTOSIHHS LIBEIJlIepa 2/0 [2]
7 HccnenoBanme HapsHKEHHOTO COCTOSTHHSI KBaIpaTa C on 2]
KPYT'OBBIM BBIPE30M
8 HccnenoBanme HaPsHKEHHOTO COCTOSHHS TTOJIOCHI € OT- 2/0 2]
BEpPCTUEM
9 [IpuiioxxeHne cocpeoTOUEHHBIX Harpy30K (CUII U MO- 2/0 2]
MEHTOB CHJI)
10 [TpunoxeHne NOBEpXHOCTHBIX HAIPYy30K 2/0 [2]
11 [TpunoxeHue pacrpeaenEHHbIX Harpy30K K Oalikam 2/1 [2]
12 HccnenoBanne 00bEMHOTO HANPSKEHHO-
ne(OPMUPOBAHHOTO COCTOSIHHSI KOPOOYATOM JeTanu moJy 2/0 [1, 2]
JIEWCTBUEM COCPEIOTOUCHHOMN CHUJIIBI
13 HccnenoBanue 00bEMHOTO HaPSKEHHO- 41 [1, 2]
neOpMHUPOBAHHOTO COCTOSIHUS TIPU KPYUIECHUH CTEPIKHS =
14 UccnenoBanne 00bEMHOTO HANPSKEHHO- 210 2]
1e(OpPMHUPOBAHHOT'O COCTOSIHUS MPYKHHbI
15 CTaTquSKHH aHAJIN3 CTEP’KHEBBIX U OAIOUHBIX KOH- 40 1, 2]
CTPYKIIMH
Htoro: 34/4




3.5 CamocTtosiTe/ibHAsA padoTa CTy/IeHTa

No . O0newm, yac.
Bunel camocTosTenbHON paboThI CTYAEHTa
1/ (oun/3204H)
1 Nzydenne neximonnoro matepuana (He meaee 50% oT oObema JeKIui) 23/38
9 [ToaroroBka k naboparopusiM paboram (He Menee 50% ot oObema 38/62
ayJAMTOPHBIX JJAOOPATOPHBIX 3aHATHIN)
3 [ToaroroBka k npakTuyeckum 3aHATHAM (He MeHee 50% oT o0bema —I-
ayJTUTOPHBIX MPAKTHUECKUX 3aHSATUI)
4 Brimoraenue kypcoBoro npoekra (36 gacoB) ——
3) Brimonnenue KypcoBoii paboTsl (27 4acoB) —/—-
4 BrinosiHeHne MHIMBUyaabHOTO 3a/1aHus (He MeHee 9 yacoB) 14/18
HUroro: 75/118

3.6 KypcoBoii npoekT (padoTa), HHAUBHAYAJbHOE 3aJaHHe

KypcoBoii mpoekr (pabora) mno aucuuiuinHe «MOAETUpOBaHUE  HAIPSHKEHHO-
1e(OPMHUPOBAHHOTO COCTOSIHUS TEXHUUECKUX 00BEKTOBY» YUE€OHBIM IIJITAHOM HE IPEIYCMOTPEH.

WupuBuayanbHOe — 3amaHWe MO  JUCHUIUIMHE — «MojaenupoBaHue — HampsDKEHHO-
1e(OPMHUPOBAHHOTO COCTOSHUS TEXHUUECKUX 0O0BEKTOBY BBIMOIHAETCS HA CIECAYIOUIYIO0 TEMATUKY:

1. MonenupoBanue HanpspKEHHO-AE()OPMUPOBAHHHOTO COCTOSIHUSL COOPOYHOM €IMHUIIBI
(y3ma).

2. MopenupoBaHue HaMpPsHKEHHO-Ie(HOPMUPOBAHHHOTO COCTOSIHHS METaioo0pabaThiBato-
I1er0 HTHCTPYMEHTA B Tpoliecce 00paboTKu.

OO0beM yueOHO# HArpy3KH MPH BBIMOJTHCHUH WHAMBHIyalbHOTO 3a1aHust — 14/18 yacos.

Pexomenryemblii 00beM MOSICHUTENIBHON 3alMCKU 0 UHAMBHIyalbHOMY 3a/laHUI0 — He 00-
nee 20 crpanun popmara A4 (210x297 Mm).

4 ®OHA OEHOYHBIX CPEJACTB

4.1 Kpurepun ¥ IIKaJbI A5 HHTETPMPOBAHHON OLICHKH YPOBHS C()OPMHPOBAHHOCTH
KOMIIeTEeHIUI

Cocmasnarowas komnemeHyuu — NOJHOMA 3HAHULL

— HYJIEBOM ypOBEHb: HEBEpHbIE, HE APT'YMEHTHUPOBAHHbBIE, C MHOXKECTBOM I'PYOBIX OIIMOOK OTBETHI
Ha BOIIPOCHI / OTBETHI Ha J[Ba BOIIPOCA U3 TPEX MOJHOCTHIO OTCYTCTBYIOT. Y POBEHb 3HAaHUI HUXKE
MHUHHUMAJIbHBIX TPeOOBaHUIA;

— MHHHUMAaJbHBIN YPOBCHB: JaHbl HC IMOJIHBIC, HC TOYHBIC U apryMCHTHPOBAHHBIC OTBETHI Ha BOIIPO-
Cbl. YPOBEHb 3HaHUI HM)KE MUHUMAJIbHBIX TpeOoBaHM. JlomyiieHo MHOTo rpy0bIX OmIiOoK;

- HOpOFOBBIfI YPOBCHL: JaHbl HEAOCTATOYHO ITOJIHBIC, TOYHBIC U apr'YMCHTHPOBAHHBLIC OTBETHI HA BO-
npocsl. [110X0 3HaeT TepMUHBI, ONPENETICHNS U TIOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIIE-
HUS, IPUHLUIBL J{omy1ieHo MHOTO HerpyObIX OLIHOO0K;

— CcpeHUl ypOoBeHb: JlaHbl JOCTAaTOYHO IMOJHBIE, TOUHBIE U apIYMEHTHPOBAHHBIE OTBETHI HA BOIIPO-
cel. B EJIOM 3HACT TCPMHUHBI, ONIPCACIICHUA W MTOHATHA, OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIIC-
HUS, TPUHIUTBL. JOMyIIeHO HECKOJIBKO HETPyOBIX OIIMOOK;

— IPOJABHUHYTBIM YPOBEHB: JaHBbI ITOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIPOCHI. 3HAET
TEPMUHBI, ONPENEIECHUS U MOHSITHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, IPUHIMIBI. J[o-
MYLIEHO HECKOJIBKO HETrpyObIX OLINOOK;

— BBICOKMI ypOBEHb: JJaHbl IIOJIHBIE, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHl HA BOMNPOCHI. 3HAET
TEPMHHBI, OIIPEACTICHUA U MMOHATHA; OCHOBHBIC 3aKOHOMCPHOCTH, COOTHOIICHMA, ITPUHIUIIBI. 210-
IYIEHO HECKOJIBKO HETOUHOCTEH.



Cocmasnarowas komnemeHyuu — ymeHus

— HYJICBOM YPOBEHb: IIOJIHOE€ OTCYTCTBHE MOHHMMAHUS CYTH METOJMKH PEIICHUs 3a/1a4yM, JOITYIIEHO
MHO>KECTBO IrpyOeHIInX ommOOK / 3aJaHus HE BHITIOIHEHBI BOOOIIIE;

— MUHUMAJIbHBIN YPOBEHb: c1aboe MOHMMaHUue CYTH METOJUKHU PELIeHUs 3a/jauu, IOMYIIEeHbI IPpyObie
ommOku. Pemenust He o6ocHOBaHbl. He ymeeT ncnonb30BaTh HOPMAaTHBHO-TEXHUYECKYIO JINTEpa-
Typy. He opuentupyercs B criennaibHOW HAy4YHOM JTUTEpaType, HOPMATUBHO-IIPABOBBIX AKTAX;

— IMOPOTOBBIN YPOBEHB: JOCTATOYHOE TIOHUMAHUE CYTH METOJJMKH PEIICHUS 3aJa4H, IOITyIIEHbI OO~
ku. Pemienus He Bcerjja 000OCHOBaHBL. Y MEET HCIIOIb30BaTh HOPMATUBHO-TEXHIUUYECKYIO JINTEPATypYy.
Cnabo opreHTHpYETCS B CHIEHUAIbHON HAyYHOHU JIUTEpaType, HOPMAaTHBHO-TIPABOBBIX aKTaXx;

— CpeHHI YPOBEHb: B LIEJIOM TOHUMAET CYTh METOAMKH PEIIECHHs 3aa4ul, JOMyIIeHbl omuoKu. Pere-
HHUS HE Bceraa OOOCHOBAaHBL. YMEET HCHOJIb30BaTh HOPMATHBHO-TEXHHYECKYIO U CIEHHAIBHYIO
HAYy4HYIO JINTEPATypy, HOPMATUBHO-TIPABOBBIE AKThI;

— IIPOJBUHYTHIM YPOBEHB: B LIEJIOM ITIOHUMAET CYyTh METOJMKH PEIICHUS 3a/1a4H, IOMYLLEHbl HETOYHO-
ctu. CriocobeH 000CHOBATh pelieHHs. YMEET UCIOJb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIICIH-
JIbHYIO HAYYHYIO JINTEPATypy, HOPMATHBHO-TIPABOBBIE aKThI;

— BBICOKMI ypoBeHb: [loHMMaeT cyTh METOMUKH peleHus 3aaaud. CrnocoOeH 000CHOBATh PELICHUSI.
YMeeT ucIoabp30BaTh HOPMATHBHO-TEXHUYECKYIO U CHELMAIbHYIO HAyUHYIO JINTEpaTypy, NepeIoBOM
3apyOe)KHBIH OIBIT, HOPMATUBHO-TIPABOBBIE AKTHI.

Cocmasenaowas komnemenyuy — 61a0eHue HagbiKamu

— HYJICBOW YPOBEHb: HE IMPOJEMOHCTPHPOBAJ HABBIKM BBHIMOJHEHHS MPOQPECCHOHATIBHBIX 3a/1a4.
M cnpIThIBAET CYIIECTBEHHBIE TPYIHOCTH IIPY BBIIIOJHEHUH OTACIBHBIX 3aJaHUM;

— MUHUMAJIbHBIA YPOBEHB: HE MPOJEMOHCTPUPOBAJ HABBIKM BBIOJHEHHS MPO(ECCHOHATBHBIX 3a-
Jad. McnbIThIBAET CYIIECTBEHHBIE TPYJHOCTH IIPY BBIIIOJHEHUH OTACIBHBIX 3a/laHUM;

— MOPOTOBBIN YPOBEHB: BIIJECET OMBITOM TOTOBHOCTH K MPO(PECCHOHATBLHON IEATEIILHOCTH U MPO-
(deccroHaTbHOMY CaMOCOBEPIICHCTBOBAHUIO HAa MOPOroBOM YypoBHE. TpynoBble NeiicTBUS BbI-
MOJIHSIET ME/IJICHHO U HEKaYeCTBEHHO;

— Cpe/IHUI YPOBEHbB: BIIa/I€€T CPEHUM OIBITOM TOTOBHOCTH K NMPO(ECCHOHANBHON JesITeIbHOCTH U
po(hecCHOHATBHOMY CaMOCOBEPILIEHCTBOBaHUIO. Tpy/0oBbI€ JEHCTBUS BBINNOJIHSIET HA CPEJHEM
YPOBHE IO OBICTPOTE M KaYeCTBY;

— IPOABUHYTHIA YPOBEHB: BIIAJIEET ONBITOM U IOCTATOUYHO BHIPAKEHHON JTMUYHOCTHON TOTOBHOCTH K
npodecCHOHATBLHOMN AEATeNbHOCTH U MPO(hecCHOHAIbBHOMY CaMOCOBEPILIEHCTBOBAaHUIO. bbicTpo 1
KaueCTBEHHO BBINOJIHIET TPYJIOBbIE 1EHCTBHUS;

— BBICOKU YPOBEHb: BIIa/I€ET ONBITOM U BBIPAKEHHOCTHIO TMYHOCTHONW TOTOBHOCTH K Ipodeccuo-
HaJIbHOM JIeATENbHOCTH U NPOEeCcCHOHATILHOMY CaMOCOBEPIICHCTBOBaHHIO. bpicTpo U Kaue-
CTBEHHO BBITIOJIHAET TPYIOBBIE ACUCTBHUS.

Ob606wennas oyenka cghopmuposanHocmu KomnemeHyuti
— HyJIEBOM ypOBEHb: KOMIIETEHIIMH HE C(HOPMUPOBAHBI;
— MUHUMAaJIbHBIN YPOBEHbB: 3HAUUTEIFHOE KOJIMYECTBO KOMIETEHIINI He chOopMUPOBAHO;
— TIOPOTrOBBI YpPOBEHb: BCE KOMIIETEHLUUU C(HOPMUPOBAHBI, HO OOJBIIMHCTBO Ha IMOPOrOBOM
YPOBHE;
— Cpe/IHUI YpOBEHb: BCE KOMIETEHIIUH C(HOPMUPOBAHBI HA CPETHEM YPOBHE;
— MPOJABUHYTHIN YPOBEHb: BCE KOMIIETEHIIMH C()OPMHUPOBAHBI HAa CPEHEM I BHICOKOM YPOBHE;
— BBICOKUH YPOBEHb: BCE KOMIIETEHIIMU CPOPMUPOBAHBI HA BEICOKOM YPOBHE.

4.5 Ilpumep TeKyuIero onpoca Ha JJadopaToOPHbIX 3AHATHIX
Ha npumepe tembl «OCHOBHBIE MTOJIOKEHUS METO/1a KOHEYHBIX 2JIEMEHTOB.
1. Ponb BBIUMCIUTETBHBIX METOAOB B pacueTax Ha IPOYHOCTb.
2. OCHOBHBIE HCTOPUYECKHE 3TAIBI YUCIEHHOTO UCCIIEI0BAHMSI TPOYHOCTH KOHCTPYKLIMH.
3. IlocTpoenne GpU3NIECKON MOMIETH TEXHUYECKOTO OOBEKTa: MIeaTN3allisl CBOMNCTB KOHCTPYKIIHA
Y BHEIIHUX BO3JACUCTBUIA HA OOBEKT.



4. TTocTpoeHre MaTeMaTUIECKOM MOEITH TEXHUYECKOTO O0OBEKTA: ONMMCAHUE BXOTHBIX M BBIXOIHBIX
JaHHBIX U OIlepaTopa Mepexo/ia OT MEePBhIX KO BTOPHIM.

5. DneMeHThl MATPUYHOUN aJIreOPhI: OCHOBHBIE TIOHATHS U COOTHOIICHHSL.

6. Marpuunas ¢popma 3anicy OCHOBHBIX COOTHOILIEHUHN TEOPHH YIIPYTOCTH.

7. ITnockoe HanpsSHKEHHOE COCTOSTHUE TEXHUYECKUX 00BEKTOB: IPUMEPHI IJIOCKHUX (ABYMEPHBIX) 3a-
Jau.

8. OcHOBHBIE COOTHOIICHUS MEXKY HAMPSDKCHUAMH, AePOpMAIUIMHU | TEMIIEPATypOi sl yIPYTHX
M30TPOMHBIX MaTEpPUAIIOB.

9. OcHOBHBIE COOTHOIICHHSI MEXAY AehopManusiMi U CMEHICHUSIMH I MajiblX nedopManuii 1
CMELICHUN.

10. YpaBHeHUS paBHOBECHUS MAJIOTO 3JIeMEHTa 00beMa.

Texkyuuii KOHTPOJIb 3HAHUI CTYJCHTOB MPOU3BOAUTCS IO PE3y/IbTaTaM BBIMOJIHEHUS J1a00-
pPaTOpPHBIX padoT.

IIpome:kyTOoUyHas aTTecTallUs 110 PE3yIbTaTaM OCBOCHMS AMCIUIUIMHBI B CEMECTPE MPOBO-
IuTcs B GopMe CeMEeCTpOBOTo 3K3aMeHa B cOOTBETCTBHHU ¢ «IlomokeHnem o0 opraHuzanuu yueo-
HOTO npouecca B JJoHEIIKOM HaIlMOHAJIBHOM TEXHHUYECKOM YHMBEPCHUTETE)», YTBEPKIACHHOM IIPUKa-
3oM JIOHHTY ot 02.05.2018 r. Ne 337-14.

IIpu onpeneneHnn ypoBHS 3HaHUW CTYIEHTOB IIPENIOAABATENb PYKOBOJICTBYETCS KPUTEPHUAMU
OLIEHKH 3HAHWM, SBJSIIOLIMMHUCS COCTABIIAIOLIEH yueOHO-METOINYECKOTO KOMIUIEKCA AUCHUIUINHBIL.

S PEKOMEHAYEMASA JIMTEPATYPA

| Ocnosnasa numepamypa

1. MumenkoB, ['.B. MeTroag KOHEUYHBIX 3JIEMEHTOB B KypC€ COINPOTHUBIICHHUS MaTe€pUaJIOB
[Dnextponnslii pecypc] / I'.B. Mumenkos, F0.H. Camorun, B.I1. Yupkos; nox pen. B.I1. Yupxko-
Ba. — 8§ M0O. — M.: ®uzmatiut, 2015. — 1 ¢aiin. — Cuctemubie TpeboBanusi: Acrobat Reader. — Pe-
*uM pocryna: http://ed.donntu.org/books/17/cd6527.pdf.

2. Mopo3zos, E!M. ANSYS B pykax umkeHepa. MexaHuKa pa3pylieHus [ DIeKTPOHHBIN pe-
cypc] / E.M. Mopo3os, A.1O. Myiizemuek, A.C. Illanckwuii. — 54 M6. — U3a. 2-e, ucnp. — M.: JIE-
HAH/, 2010. — 456 c. — 1 ¢aitr. — Cucremusie TpeboBanusi: Acrobat Reader. — Pexxum nocryma:
http://ed.donntu.org/books/17/cd6616.pdf.

Il Jononnumensnas numepamypa

3. Nmxenepnsiii anamu3 B ANSYS Workbench: yueGHoe mocobue 1i1st By30B [ DNEeKTPOHHBIN
pecypc] / B.A. bpysika, B.I'. ®oxkun, E.A. Conaycosa u ap.; 'OY BIIO «Camap. roc. TexH. yH-T»,
Kad. mexanuku. — 8§ M6. — Camapa: Camap. roc. TexH. yH-T, 2010. — 1 ¢aiin. — Cucrem. TpeboBaHuUs:
Acrobat Reader. — Pexxum nocryma: http://ed.donntu.org/books/cd5868.pdf.

4. Mlunrens JLII. CucremMbl aBTOMAaTH3MPOBAHHOTO NpPOEKTUpOBaHuUA. Pemenue 3amau
IPOYHOCTHOT'O aHAJIM3a ¢ UCTONIb30BaHUeM nakera nporpamm ANSYS 12.1: yueGHO-MeTOAMUYECKOE
nocobue [Dnextponusiii pecypc] / JLII. lunrens; ®I'BOY BIIO «Ilepm. Ha1l. uccien. MOJIUTEXH.
yH-T». — 10 M6. — Ilepmb: U3a-Bo [lepMm. Hawl. uccnen. monutexH. yH-Ta, 2015. — 1 ¢daitn. — Cucrem.
tpeboBanus: Acrobat Reader. — Pexxum moctyna: http://ed.donntu.org/books/19/cd9516.pdf.

6 YYEBHO-METOJNMYECKOE OBECIHHEYEHUE JUCLHUITJIMHbI

Yueono-memoouueckue uzoanusn

1. TMaBnoB A.C. Pemienue 3a1ay MeXaHUKU JAe(pOpPMHUPYEMOTo TBEPOTO Tela B Iporpamme
ANSYS: npaxtukym [Dnekrponssiii pecype] / A.C. IlaBnos; bant. roc. texn. yH-1. — 1,4 M6. —
CII6., 2014. — 1 daiin. — Cucrem. TpeboBanus: Acrobat Reader. — Pexum poctyma:
http://ed.donntu.org/books/17/cd7687.pdf.
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Yueono-memoouueckue uzoanusa, pazpavomannwvie ¢ /JonHTY

2. Meronuyeckue ykazaHusi K JabopatopHbIM paboTam 1o Kypcy «MopaenupoBaHue
HanpsHKEHHO-e(OPMHUPOBAHHOTO COCTOSIHUS TeXHIUUECKUX 00BbexToBY» / B.B. Ilonrasen. — Jlonenk:
I'OVYBIIO «louHTVY», 2017. — 1 ¢aiin. — Cucremusie TpeOoBanus: Acrobat Reader. (moctyn uepe3
JMYHBIA KaOUHET CTYJCHTA).

JIEKTPOHHO-UH(OPMALIMOHHBIE PeCyPChI
BbC IOHHTY - http://donntu.org/library.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JACIUITINHBI

7.1 JIeKuHMOHHBIE 3AHATHS:

VYuebnas aymuropust Ne 6.202a, yyeOHbIH KOpITyc 6, Ui TPOBE/ACHUS 3aHATHH JIEKIIMOHHOTO
tana: (MynsTEMenuitHoe obopynoBaHue: HOyTOyk, Onepanuonnas cucrema Microsoft Windows
XP, Libreoffice 5.3.4.(2017), mpoexktop m/mex .EPSON-X5 XGA 2200 Ansi, skpan; yueOHO-
HATTSIHBIE TOCOOHS: CTEH LI, CIeNHaTH3npoBaHHas Mebenb: ocKa ayIuTopHas, mapTel. Windows
8.1 Professional x86/64 (akamemmueckas moamucka DreamSparkPremium), LibreOffice 4.3.0 (ym-
nen3us GNUL GPLv3+ u MPL 2.0).

7.2 JlaGopaTopHbIe paboTsI:

Vue6nas ayautopus Ne 6.211, yqebrbIi Kopmyc 6, uts npoBeieHus 1a00paTOpHBIX 3aHs-
tuit: kommsrorep (¢/6) IntelCore 2Duo E8200 2.66/2Gb/320Gb/moruTop 22" — 7 TIK, Arduino (JIn-
mersust GNU LGPL v2.1), GPSS World Student (JIumensust GNU LGPL v3), Pascal ABC.NET (JIu-
mersust GNU LGPL v3), T-FLEX 72 (JInuensnust GNU LGPL v3), AnyLogic (JInuensus GNU LGPL
v3), Smath Studio (JIunensus GNU LGPL v3), V-Rep (JIunensus GNU LGPL v3), Scil.ab (JIumen-
3us GNU LGPL v2), LibroOffice 4.3.0 (JIuuenzus GNU LGPL v3), Ultimaker Cura (JInnensus
GNU LGPL v3), Mozilla Firefox (mauensust MPL2.0), Manjari 17 (JIunensus GNU LGPL v3).

CocrasuTens paboueil mporpamMMebl: B 7/; ‘;lﬂé [Tonragen B.B.

(nounnc{,)
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