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1. O0uue nmosoxxeHUst

1.1 Heab y4eOHO#H AUCHUIIMHBI — oOecrieueHHe 0a3bl WHKCHEPHOW MOATOTOBKHU
acrupaHTa, TEOpeTHYecKas UM TMpakTUYecKass MOJAroToBKa B 00OJACTH KOMIIBIOTEPHOIO
MOJICTIUPOBAHUSl  BBIYMCIUTENBHON T'MIPOra30AMHAMUKH, H3y4YEeHUE HEJIMHEWHBIX Mojenei
(1)I/I3I/IquKI/IX IponEeCCOB, Pa3BUTHUC MHIKCHCPHOI'O MBINIJICHUA, HpI/IO6peTeHI/Ie HaBbBIKOB PCHICHUA
MPUKJIAHBIX 33]]a4 IPUMEHEHUEM COBPEMEHHBIX NH(POPMAIIMOHHBIX TEXHOJIOTHA.

B nmpomecce wu3ydeHHs JaHHOW JWUCHUIUIMHBI aclHUPaHT (OPMHUPYET CICTYIOIINE
KOMIIEeTeHI[UM:

Cnocobnocmob K noCmaHosKe 3a0ay Hay4HvlX UCCIe008aHULL U NPOBEOEHUI0 KOMNbIOMEPHO20
MOOeNUpOBaHUs C NPUMEHEHUEM CO8PEeMeHHbIX UHGopmayuonnbix mexnonocutl (I1K-3).

1.2 3agauyu y4eOHOi IMCHUIIUHBI:

* hopmuposeanue 3nanuii

— 00 OCHOBaX BBIYHCIUTEIILHON THAPOTAa30JMHAMUKH; O (PU3NIECKIX U MATEMAaTHICCKUX OCHOBAX
YUCJICHHBIX METOJOB (METOJ, KOHEUYHBIX 3JEMEHTOB, METOJ KOHEYHBIX OOBEMOB, METOJ
KOHEUYHBIX pa3HOCTE); 00 OCHOBHBIX BHAAaX HUHXKeHEpHOTro aHanu3a ¢ npumeHenueM CAD, CAM,
CAE-Mmonyneii; B 00J1aCTH peanu3aliuy TEXHOJOTUI BBICOKOIIPOU3BOIUTENBHBIX BBIUMCICHHUN C
MPUMEHEHUEM KJIACTEPHBIX CHCTEM U CYIEPKOMIIBIOTEPOB; 00 OOMIMX MPUHIUIIAX PEIICHHS
HCCIIEA0BATEIIbCKUX M MPAKTHYECKUX 3a7a4, B TOM YHCIIC B MEKIUCIUTIIMHAPHBIX 00J1ACTSX.

* hopmupoeanue ymenuii

— 10 pa3paboTke (PYHKIIMOHAIBHOM CTPYKTYPHl MPOBEACHUS BBIYMCIMTEILHOIO SKCIEPUMEHTa U
TBEPJIOTEIBHON U CETOYHON MOZENEH M3MIeNUi M JIEMEHTOB TEXHOJIOTHYECKOTO 000PYIOBaHMUS; 110
MPOBEACHUIO aHAJIM3a HEJIWHEHWHBIX IPOIIECCOB HA OCHOBE PEIICHUS MOJICIbHBIX 3ajad JyIs
OIICHKA  Ta30TUJIPOJMHAMHUYECKHX TMPOIECCOB B  HHUX; MO0 PEHICHUIO  IPUKIAJTHBIX
HCCIIEOBATENIbCKUX 3a7a4 C TPUMEHEHHEM BBICOKOTPOU3BOAUTEIBHBIX BBIYUCIUTEIBHBIX
CHCTEM U COBPEMEHHBIX cucTeM nHxeHepHoro ananuza (CAD, CAM, CAE-monyneit).

* hopmupoeanue nasvikos

—TO0 TOJArOTOBKE M TPOBEACHHUIO BBIYHCIUTENBHBIX 3KCHEPUMEHTOB C NPUMEHEHUEM
BBICOKOTTPOU3BOAUTEIIBHBIX BEIYMCIUTEIBHBIX TEXHOJIOTHI U COBPEMEHHBIX CUCTEM MH)XEHEPHOTO
ananusa (CAD, CAM, CAE-Moayneii); TOCTaHOBKE M PEIICHUI0 MOJICTbHBIX HEIMHEWHBIX 3a7a4
TUAPOTa30AMHAMUKH;, TTPOBEACHUS OLICHKHU TMOJYyYEHHBIX PE3YNIbTaTOB MPH peaTn3allud HaydHO-
HCCIIEIOBATENLCKON NIeATENbHOCTH; HAamucaHus U OGOPMIICHHS] HAYYHO-TEXHHUYECKHX OTYETOB,
0030p0OB U yOTUKAIIHIA.

1.3 IlpeameToM 0CBOEHUSI TUCHMILIMHBI SIBJISIOTCS CJIeAyIONHe 00beKThI:
— CAD, CAM, CAE-monynu;

— MOJIETTbHBIE 33]]a4YH Ta30TUAPOIUHAMUKHY;

— BBICOKOTPOU3BOIUTEIBHBIE BEIUUCIUTEIbHBIE CUCTEMBI.

1.4 MecTo y4eOHO# IMCHUILIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM IPOrpaMMBbl

Hucunmmua B1.JIB.01.3 «KommnberoTepHoe€ MOJEIMPOBAHUE 3a7ad BBIYMCIUTEIBHOU
THJIPOTa30MHAMUKN» SIBJISETCS AUCUUIUIMHON MO BBIOOPY BapHAaTMBHOW 4YacTH IMKJIA 6a30BOTO
y4eOHOro IJjaHa.

Jns  (opMupoBaHHs 3asBIEHHBIX KOMIIETCHIMH MPEIIIECTBYIOUMMUA JTUCIMUITIMHAMU
SBIISIOTCSA CIENMAJIbHBIE JUCHUIUIMHBI MO COOTBETCTBYIOLIMM HaIlpaBIeHUSM OakallaBpuara.
JlucuMiuinHa MOYKET MCIIONb30BaThCsl MPU INOJATOTOBKE K cJadye KaHIUAATCKOrO 3K3aMeHa I10
CHEIHAIbHOCTH, TPH NPOXOXKACHUHU HAayYHO-HCCIEAO0BATENbCKOM MPAKTUKUM M BbINOJIHEHUU
Hay4YHO-KBAIU()UKALMOHHON padOoThI (AMCCEpTaLIH).



2. Ilepedyenb MIIaHNPYeMBbIX Pe3yJIbTATOB 00yYeHHs M0 JUCHUIINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH pPe3y/IbTaTaMH 0CBOCHHs 00pa30BaTe/bHON MPOrpaMMbl

B pesynbrare m3ydeHHsS IUCHUILIMHBI aCIUPaHT JOJDKEH OCBOMTh YaCTH YKa3aHHBIX B

nyHkTe 1.1 KOMIETeHINI U IEMOHCTPUPOBATH CIACAYIOIIUE PE3YIbTAThI:
3HaTh:

— OCHOBBI BBIYHCIIUTEILHON THAPOTa30IMHAMHKHY;
— (M3UYECKME W MaTeMaTUYECKHE OCHOBBI YHCIICHHBIX METOJOB (METOJ KOHEYHBIX JJICMEHTOB,
METOJ KOHEYHBIX 00BEMOB, METOJT KOHEUHBIX Pa3HOCTEH);
— BUJIbI UH)KEHEpHOTO aHanu3a ¢ npuMenenuem CAD, CAM, CAE-monynei;
— OCHOBHBIC TEXHOJIOTHH BBICOKOIIPOM3BOAUTEIIBHBIX BBIYHCICHUA, OCOOCHHOCTH TNPUMEHEHUS
KJIACTEPHBIX CUCTEM U CYIIEPKOMIILIOTEPOB;
— o0IIye TPUHIUIBI PEIICHUS HCCICAOBATENIbCKUX M IMPAKTHYECKUX 3ajJad, B TOM YHCIE B
MEXIUCITUTIIIMHAPHBIX 00J1aCTsIX;

Ymern:

— pa3pabareiBaTh (YHKIIMOHAILHYIO CTPYKTYPY TPOBEACHUS BBIYMCIHUTEILHOTO AKCIICPUMEHTa W
TBEPIOTENBHYIO U CETOYHYIO MOJICIH U3/IEIUN U JIEMEHTOB TEXHOJIOTMYECKOT0 000PYIOBaHHUS;
— IIPOBOJIUTH AHAJIN3 HEJIMHEHHBIX MPOIIECCOB HA OCHOBE PEIICHUSI MOJICIBbHBIX 33J1a4 ISl OLICHKU
ra3orupoAMHAMUYECKUX MPOLIECCOB B HUX;
— pemarh MPHUKIAIHBIE UCCIEAOBATENbCKUE 33/1a4U C MPUMEHEHHUEM BBICOKOIPOU3BOAUTEIbHBIX
BBIUHCIUTENLHBIX CHCTEM U COBPEMEHHBIX cucTeM umxeHepHoro aHanuza (CAD, CAM, CAE-
MOAyJeh);

Baagern:
— HaBBIKAMHM 10 TOJTOTOBKE M MPOBEICHUIO BBIUYMCIUTEIBHBIX 3KCIEPUMEHTOB C MPUMEHEHUEM
BBICOKOIIPOU3BOIUTENBHBIX BBIYUCIUTEIBHBIX TEXHOJIOTUN U COBPEMEHHBIX CUCTEM MH>KEHEPHOTO
ananmu3a (CAD, CAM, CAE-monyneit);
— HaBBIKAMHM ITIOCTAHOBKH M PELICHUSI MOJEIIbHBIX HEJIMHENHBIX 3a]1a4 TUPOra30uHaAMUKH;
— HAaBBIKAMHM TIPOBEACHUS OLIEHKH TOJYyYEHHBIX PE3YJIbTaTOB TMIPH pealn3alli Hay4YHO-
HCCIIEA0BATENIbCKOM 1eATEIbHOCTH;
— HaBBIKAMH HAMUCAHUS U 0(OPMIICHHUS HAYYHO-TEXHUYECKUX OTUYETOB, 0030pOB M MyOIUKALIUH.

2.1 IucuunaunapHas kapta komnerenuuu IK-3

Kon ®opMyJIMPOBKA KOMIIETEHIMHU

TK-3 Cnocobnocme Kk nocmanoeke 3a0ay HAYYHLIX UCCIEO08AHULL U NPOBEOEHUIO
KOMNbIOMEPHO20 ~ MOOEIUPOBAHUS € NPUMEHEeHUeM  COBPEMEHHbIX
UHGOPMAYUOHHBIX MEXHOTIO2UT

Kon DopMyJIMPOBKA IUCHUIINHAPHON YaCTH KOMIIETEH UM

[K-3.51.]1B.01.3 | Cnocobrocme k nocmanoske 3a0au HayuHbiX UCCIO08AHUU U NPOBEOCHUIO
KOMNbIOMEPHO20 ~ MOOEIUPOBAHUS ~ C  NPUMEHEHUeM  COBPeMEHHbIX
UHDOPMAYUOHHBIX MEXHOTIO2ULL




Tpeﬁonaﬂnﬂ K KOMIIOHCHTHOMY COCTaBY YaCTH KOMIICTCHIIMH

IlepeyeHb KOMIIOHEHTOB

Buabi yueoHoii
padoThI

CpencrBa
OLIEHKH

3HaTh:

— obmue IIPUHLIMIIBI pelieHus
UCCIICIOBATEIbCKUX W MPAKTUYECKUX 3ajad, B
TOM YHCJI€ B MEKIUCIUIUTMHAPHBIX 00IACTSIX;

— BUJIBI MH)XEHEPHOT0 aHaIM3a c
koMmnbroTepHblx TexHojoruit (CAD, CAM,
CAE-monynn);

— OCHOBBI BBIYMCIIUTEIbHON
TUAPOra30MHAMUKY;

— ¢u3nueckue W MaTEeMaTHYECKHUE OCHOBBI
YUCIIEHHBIX ~ METOAOB  (METOJ  KOHEYHBIX
3JIEMEHTOB, METOJ KOHEYHBIX OOBEMOB, METO[
KOHEUYHBIX Pa3HOCTEN);

— OCHOBHBIE TEXHOJIOT MU BBICOKO-
IPOU3BOIUTENBHBIX BBIUMCIIEHUH, 0COOEHHOCTH
PUMEHEHUS KJIACTEPHBIX CUCTEM u
CYIEPKOMIIBIOTEPOB.

Camocmosmenvras
paboma acnupanmos.

Cobeceoosanue.

YMeTh:

— pa3pabareiBaTh (DYHKIUOHAIBHYIO CTPYKTYPY
MIPOBE/ICHUS BBIYMCIUTEILHOTO SKCIIEPUMEHTA,;

— pa3pabareiBaTh TBEPIOTEIBHYIO U CETOYHYIO
MOJCIIH U3JICTIUI B 3JIEMEHTOB TCXHOJIOTHYECKOIO
000pyI0BaHMS;

— MIPOBOJIUTh aHAJIN3 HETWHEWHBIX IPOIIECCOB
Ha OCHOBE pEIIECHUs] MOJEIbHBIX 3aJad i
OIICHKH Ta30THUIPOJMHAMUYECKUX TPOIECCOB B
HHX;

—pewatb ~ NPUKIAAHBIE  HCCIEI0BATEIbCKHE
3a[]a4d C MPUMEHEHUEM BBICOKOIIPOU3BOAUTEb-
HBIX BBIYMCIIMTEIBHBIX CUCTEM M KOMIBIOTEPHBIX
texHonoruit (CAD, CAM, CAE-monyneii).

HpaKmuquKue SAHAMUAL.

Camocmosmenvras
paboma acnupaHmos.

Cobeceoosanue.
Teopueckoe
3a0aHue.

Baanerb:
— HaBBIKaMH HaIlMCaHUA U 0()OPMIICHUS HAY4HO-
TEXHUUYECKHUX OTYETOB, 0030pOB U MyOJINKAIIHIA;

— HaBblKaMHU TII0 IIOATOTOBKC H© TMPOBCACHUIO

BBIYUCIUTCIBHBIX SKCIICPUMCHTOB C
MMPUMCHCHUCM BBICOKOITPONU3BOAUTCIIbHBIX
BBIYUCIUTCIBHBIX TEXHOJIOTHI n

koMrbioTepHbIX TexHonorui (CAD, CAM,
CAE-monyneii);

— HaBBIKAMH IMOCTaHOBKH H penieHus
MOJEIbHBIX HETUHEHHBIX 3a1a4
TUAPOTra30AMHAMUKH;

— HaBBIKAMH TPOBEJEHUSI OLICHKU MOJIYYEHHBIX
pe3ylnbTaTOB  MpU  peaju3aluu  Hay4HO-
HCCIIEA0BATENLCKOM IEATETLHOCTHY.

Camocmosmenvhas
paboma acnupanmos.

Cobeceoosanue.
Tseopueckoe
3a0aHue.




3. Crpykrypa y4eOHOIi JUCHUNIMHBI 10 BUAAM U (popMaM yueOHOH padoThI

Oo6mas TpynoémkocTs nucturuinabl coctanisiet 3 3E (1 3E =36 gac.).

Tab6muma 3.1
O6beM 1 Bubl yaeOHOU paboThI
Ne Bujx yuyeoHoii padoThI TpyAOCMKOCT®, 4.
ILIL 3 cemecTp
1. | Ayauropnas pabota 36
B Tom uucie:
Jlexuu (JI) —
[Tpaxtrueckue 3ansatus (I13) 32
KoHnTtposb camocTositennbHOM padoThl (KCP) 4
2. | CamocrositenbHas pabota (CP) 72
3. | UroroBas arrectanus 1o AUCHUIUIMHE: —
3auer
@Dopma UTOrOBOr0 KOHTPOJIS 3auer
4. Conep:xanue yuyeOHO 11 CUUNIHHBI
4.1 MoayabHbIil TeMATHYECKUIH MJIaH
Tabauma 3.2
Temaruueckuii 1aH 1O MOAYJISIM Y4eOHOM TUCHUIUIUHEI (3 ceMecTp)
Homep Koan4yecTBO 4acoB ¥ BUABI 3aHATHI
pas- aAyaIUTOPHAA .
aesa Homep Tembl ypaﬁol;a HroroBLIii Camocrosn ngff:M
AMCUM- | TUCHUIIMHBI KCP KOHTPOIIB TeJIbHasl a/ 3E,
TLUTHH Bcero | JI | II3 padora
bl
! 1 2 2 4 6
2 2 2 2 4 8
Bcero no pasaedy: 4 4 2 8 14
) 3 4 4 8 12
4 24 24 2 56 82
Bcero no pa3neny: 28 28 2 64 96
IIpome:xxyTounas
ATTeCTAILNST 3aver 3auyer
Hroro: 32 - 32 4 - 72 108/3

4.2. ConepxxaHue pa3/iesioB U TeM YU4eOHOMH TMCUMILIUHBI (3 cemecTp)

Pazjnen 1. O0mme NpUHUIMIBI pellleHUs] UCCIeI0BATENbCKUX 32/1a4 M IPUMEHEHUe
COBpEeMEHHBIX BHICOKONIPOU3BOIUTEIbHBIX BEIYHCIUTETbHBIX TEXHOJIOTHH
(IT—4y., CP — 8u.)

Tema 1. Obwue  npunyunsl  peweHus  ucciedogamenvbckux  3aday 6  obracmu
2UOPO2A30OUHAMUKU.

OCHOBBI YHCIIEHHOTO MOJETUPOBAHUS U BBIYMCIUTENBHBIN dKcIepuMeHT. Dusnueckue u
MaTEeMaTHYECKHE OCHOBBI YHCJICHHBIX METOJIOB (METOJ| KOHEYHBIX OOBEMOB, METOJ| KOHEYHBIX
pa3HOCTEM, METOJ KpPYHHBIX YacTUI[ W Jp.). DTambl BBIYUCIUTEIBHOTO SKCIEPUMEHTA OT
MMOCTAaHOBKM 3aJlaud JI0 aHajlu3a pe3yiabTaToB. Buabl WHXEHEpHOTO aHanu3a. Pemenue
MHXeHepHBIX 3a7a4 ¢ npuMeHeHueM CAD, CAM, CAE-monyneit.



Tewma 2. BvicokonpoussooumenvHule 8bl4UCTUMENbHBLE CUCTEMBI.

Kpartknii 0030p mapaienbHBIX BBIYUCIUTENBHBIX CHCTEM M UX Kiaccudukanus. OOmas
XapaKTepUCTHKA MHOTOIPOLIECCOPHBIX BBIYUCIUTENBHBIX CcUCTeM. CTpyKTypa COBpPEMEHHBIX
MHOTOIIPOLIECCOPHBIX BBIYMCIUTEIBHBIX KOMIUIEKCOB, OpraHu3anusi paboThl KJIACTEPOB, BHIBI
pemaembix 3a1a4d. Ouenka 3(pPpeKTUBHOCTH NMapaUIeIbHBIX BHIYUCICHUH.

Pazpen 2. [IppuMeHeHueM CHCTEMbI HHAKEHEPHOT0 AHAJIM3A NPH PellleHUN MHKEHEPHBIX 32/1a4 B
00,1aCTH ra30ruIPOAUHAMHUKHI
(IT —284., CP — 644.)
Tema 3. Tunosoii unmepghetic u PyHKYUOHATIbHBIE BO3MONCHOCMU CUCTNEMbL UHICEHEPHO20
ananuza ANSYS Workbench - ANSYS CFX.
[Ipenpoueccop. Consep. Iloctnponeccop. IlocTpoeHue TBEpAOTENBHON W CETOYHOM
MoOJIeTiel BBIOPaHHOTO 00BhEKTa MOJIeIMpoBanus. IMIOpT pacyeTHON 001acTH.

Tema 4. Pewenue munoswix 3a0a4 6 0o1acmu 2u0po2azo0uUHaMuKu.

[TocranoBka 3amauu  uccienoBanHus. @Du3nueckas MOCTaHOBKA. MareMaTHuecKas
[IOCTAaHOBKA. 3a/1aHU€ TPaHUYHBIX YCIIOBUM. 3aJlaHue MapaMeTpoB MeTOI0B pacueTa. [IpoBenenue
pacuera. [IpocMoTp pe3yibTaToB pacuera B rpadudeckoit Gopme ("Busyasmsanus’ pe3yabTaToB
pacyeToB) U COXpaHEHHE JAHHBIX B (paiiiibl. AHAIN3 PE3yIbTATOB.

4.3. Ilepeyennb TeM J1aOOPATOPHBIX padoT

[Ipu u3yyeHnn TaHHOM MUCIUILTUHBI Ja00opaTopHble paboThl HE MPETYCMOTPEHBI.

4.4. [lepeyeHb TeM NPAKTHYECKUX 3aAHATHI

Tabnuua 3.3
Tembl mpakTHUECKUX 3aHATUH (U3 MyHKTA 4.2)
Ne | Homep
ILI. | TEMBI HanmenoBaHue TeMbl IPaKTUYECKOTO Hanverosare Hpencrapaenne
- ARSI OLICHOYHOI'O OLICHOYHOI'O
— CpeacTBa CpeacTna
dusnueckue U MaremMatuiyeckue ocHOBBI | CobecenoBaHMe. Bonpocsl 1o
YHCJIEHHBIX METOJIOB - METOJ KOHEUHBIX TeMaM /
1. 1 9JIEMEHTOB, METOJ] KOHEYHBIX OOBEMOB, paznenam
METOJl KOHEYHBIX pa3HOCTEeH. OTambl JTUCIUIIAHBL.
BBIYHCIUTEIBHOTO SKCIIEPUMEHTA.
[IpumeHeHne BBICOKOMPOU3BOAUTENBHBIX | CobecenoBaHMe. Bormpocsr o
BBIYHUCIIUTENBHBIX CUCTEM IIPU PELICHUU TeMaM /
2. 2 HCCIIEIOBATENbCKUX 3ajau. paszaenam
JUCLIUIUINHEL.
3HAaKOMCTBO c unrepdeiicom  u | CobecenoBanue. Bomnpocsl 1o
3 3 (G YHKIIMOHATILHBIMU BO3MOXKHOCTSIMU TeMaM /
CUCTEMbI MHXeHepHOro aHanu3a ANSYS paszuenam
CFX JIUCIIMIIINHEI.
Pemenue 3a1a4u cBepx3BykoBoro | [Ipaktuueckoe Temsl
4. oOTeKkaHus Kphlia. 3aJlaHue. MPaKTUYECKUX
4 3aJaHuH.
Pemrenne 3amaum cmemeHus nOTOKOB | IIpakTtrnueckoe Tembl
5. KHUAKOCTU 3aJlaHueE. MIPAKTUYECKHUX
3aJaHuM.




MoaenupoBanue TEUCHUS yepes | [IpakTuueckoe Tembl
6. MOPUCTBIA MaTepual 3a/1aHue. MPaKTUYECKUX
3aJaHUM.
Pewenne 3a7a4u MozenupoBanus | IIpakrtuyeckoe Temsbl
7. TEYEeHUS B TypOOMaIInHaX 3a/1aHHeE. MPaKTUYECKHUX
3aJ1aHUMN.
Pewenne 3a1auu conpsbkeHHoro | ITpaktrueckoe Tembl
8. TETI000MEHA B KOHCTPYKIUH 3aJlaHue. MPaKTUYECKUX
3aJaHUH.
Pewenne cBsA3anHOM 3amaunm — TedeHue | IIpakrtnueckoe Temsbl
MIOTOKA XUAKOCTH B IPOTOYHOM TPAKTE | 3aJIaHHUE. MPAKTUYECKHUX
0. KOHCTPYKIIUU " POBEICHUE 3a7aHui.
MIOCJIEIYIOLLETrO TEIJIOBOTO
CTPYKTYpPHOT'O aHaJI13a KOHCTPYKIIUU

4.5. [lepeyeHb TeM CEMUHAPCKHUX 3aHATHH
HpI/I HN3YUCHUHA IIaHHOﬁ JAUCHOUIITIMHBI CCMUHAPCKUC 3aHATHA HC IPECAYCMOTPCHBI.

4.6. Conep:xanue caMOCTOSITEILHON Pa0doThI ACIIMPAHTOB

CamocrosTenpHas paGOTa ACIIMPaHTOB

KOHKPCTHBIX BOIIPOCOB 1 BBIIIOJTHCHUHN MHAWBUAYAJIbHBIX BaILaHI/Iﬁ.

3aKIII0YacTCA B TCOPCTHUYCCKOM HU3YUYCHUU

Tabauua 3.4
TeMbl CaMOCTOATENbHBIX 3aJaHUI
HaumenoBanue IIpencraBnenne
No | Homep temsl HaumenoBanue Tembl
o OLICHOYHOT' O OIICHOYHOT'O
ILIL. | JUCIUTUTMHBI CaMOCTOSITEIILHON pabOTHI
CpeJicTBa cpescTBa
1 1 Ousnueckue U mMatematuyeckue | CobecenoBanue Bonpoce! o Temam
OCHOBBI YHMCJICHHBIX METOJIOB / paznenam
(METOJT KOHEYHBIX DJIEMEHTOB, JTUCITUTUTUHBI
METOJl KOHEYHBIX  OOBEMOB,
METO]I KOHEYHBIX Pa3HOCTEMN)
2 2 Onenka 3¢ ¢dextuBHOCTH napan- | CobecenoBanue Bonpoce! mo remam
JIETbHBIX BBIYMCICHUM / paznenam
TUCITUTUTUHBI
3 3 Ocobennoctu wunHTepdeiica wu | CobecenoBanue Bomnpocsr mo Temam
JeTaTbHBIC BO3MOKHOCTH / paznenam
CUCTEMbI MH)KEHEPHOI'O aHalIn3a JUCHUTUINHBI
ANSYS CFX
4 4 YacTHble ciydan penieHus TBopueckoe TeMbl TBOpYECKHX
WHXEHEPHBIX 33724 B 00JIaCTH 3a/1aHue. 3a/1aHUM.
THIPOTa30JMHAMUKH




S. Meroauyeckue yKazaHus 1Jisl aCIHUPAHTOB MO H3YyYEeHHUIO THCIUTLIMHBI

[Tpn wm3ydenun auCHUIUINHB «KOMIBIOTEPHOE MOJEIMPOBAHHE 3a7ad BBIYMCIUTEIBHOM
THJIPOTa30AMHAMHUKN aCIIMPAHTaM I1e€JeCO00pa3HO BBIIOJIHSITD CIEAYIOIINE PEKOMEH IAIIH

1. I3y4enne y4eOHON TUCIMIUIMHBI TOPKHO BECTUCH CUCTEMATHIECKH.

2. Ilocne u3ydyeHus: Kakoro-nubo pasfena Mo y4yeOHHMKY WJIM KOHCIEKTHBIM MaTepHajam
PEKOMEHIYeTCs 110 MTaMSITH BOCIPOU3BECTH OCHOBHBIEC TEPMUHBI, OTIPEICIICHHUS, TIOHATHS pa3Jiena.

3. Bca TemaTHKa BOIIPOCOB, U3y4aeMBIX CaMOCTOSITENIBHO, 3aJacTcs IpenojaBaTeneM. M
K€ JaloTCsl MCTOYHHMKM (B TEpBYIO OdYepeab BHOBb H3JAaHHBIC B IEPUOJUYCCKON HAydHOMH
auTeparype) it 6osee AeTaIbHOTO MOHUMaHUs BOIIPOCOB, 03BYYEHHBIX HA JICKLIUH.

4. K BBINIOJTHEHUIO MPAKTUYECKUX 33aaHUI MPUCTYIATh MOCIIE CAMOCTOSATENILHON paboTHI 110
M3YYEHHUIO TEOPETHUECKUX BOIIPOCOB.

6. Oo0pa3oBare/ibHbIE TEXHOJIOTMH, HCIOJIb3yeMble
111 popMUPOBaHMSI KOMIIETEHIM I

JlJis  yCTIeNTHOTO OCBOCHHMSI JTUCIUIUIMHBI MPUMEHSIIOTCS pa3lIndHble 00pa3oBaTeIbHBIC
TEXHOJIOTUH, KOTOpBIE OOECIICYMBAOT JIOCTH)KCHUE IUIAHUPYEMBIX pPE3YJIbTaTOB OOydYeHUS
COTJIACHO OCHOBHOM Mpo(hecCHOHATbHON 00pa30BaTeIbHON IPOTPAMMBI.

[IpoBeieHne MPaKTUUECKUX 3aHSATHI OCHOBBIBACTCS Ha MHTEPAKTHBHOM METOJIE OOYYCHHUS,
MIPH KOTOPOM aCHHUPAHTHI B3aUMOJCHCTBYIOT HE TOJBKO C MPEIOAaBaTeNIeM, HO U JIPYT C JIPYTOM.
[Tpu 3TOM TOMUHHPYET aKTUBHOCTH aCIIUPAHTOB B Ipoliecce o0ydeHus. Mecro npernoaaBarels B
MHTCPAKTHUBHBIX 3aHATHSIX CBOJUTCS K HAMPABJICHUIO JEATCILHOCTH aCIIUPAHTOB HA JOCTH)KCHHUE
nesied 3aHATUs. Bompockl mnpernojaBatess HaleICHbl HAa AKTUBU3AIUIO IMPOIECCOB YCBOCHHSI
MaTepuaia, a TakKe Ha Pa3BHTHE JIOTHUECKOTO MbIuieHUs. [IpenogaBaTenp 3apaHee HaMedaeT
CIIHCOK BOTIPOCOB, CTUMYJIUPYIOIINX aCCOIIMATUBHOE MBINUICHUE U YCTAHOBJICHHUE CBS3CH C paHee
OCBOEHHBIM MaTEPHAIIOM.

7.  DOHI OLCHOYHBIX CPEACTB
@OHJ OLICHOYHBIX CPEACTB AJIA INPOBEACHUSA NPOMEKYTOUHOM aTTECTAllMM M TEKYLIETO
KOHTpPOJIA 10 AJWUCHUITIIMHC «KOMHI:I—OTCPHOG MOACIMPOBAHUE  3ada4 BBIYHCIIMTETEHON
THJIPOTra30AMHAMUKN» MPECTABIIECH B BUAE NPUIIOKEHUS K paboyeil mporpaMme AUCHUIUINHBL.



8. IlepeyeHb y4eOHO-METOAMYECKOT0 H HH(POPMALMOHHOTO o0ecriedeHus AJs
CaMOCTOSITEJIbHOH Pa0d0ThI 00Yy4AIOIIUXCH 0 JUCHUILIIMHE

8.1. Kapra o0ecrnie4yeHHOCTH JUCHUILIHHBI Y4eOHO-MeTOAMYECKOM JIUTEPaTypoil

B1.JB.01.3 bnok 1 «Jucyunaunvt (modyau)»
«Komnviomepnoe (yurn oucyuniunwl/610K)
Mooenuposanue 3a0ay
6bIUUCTIUMENIbHOU 0a30Bast 4acCTh ITUKJIA 00s13aTeIbHAs
2UOpP0O2a300UHAMUKU X [|BapmaTuBHAs 4acTh LIUKJIA X |mo BEIOOpY
acriipaHTa

UHOEKC U NOJHOE HA36AHUe OUCYUNTUHDL)

24.06.01 Aauauuoumm U paAKemMHoO-Kocmudeckan mexHuka /
0 5' 0 7' 05 Tennoevie, 31eKmpopakemmusle 0guzameu U IHEP2OYCMAHOBKU
T JiemameibHblX annapamoB
KOO Hanpasnenus / wugdp nHayunoi (nonnvle HAUMEHOBAHUA HANPAGIEeHUs NOO20MOBKY / HANPABIEHHOCHU
cneyuanbHocmu npozpammul)
2017 Cemectp: 3
(200 ymeepoicoenus

KomnnuectBo aciupantoB: 5
YuebH020 niaua)

Dakynomem A3poKocMuU1ecKUti

Kageopa « Mexanuxa komno3uyuoHHvlx Mamepuaios u KOHCMpPYKYULLY

men. 8(342)239-12-94; mkmk@pstu.ru
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8.2. IlepeyeHb OCHOBHOI U 1OTIOJHUTEIbHOI y4eOHOM JIUTEepaTypbl

KosmuectBo
Bbub6anorpaguyeckoe onucanue JHICMILTIPOB B .
oubnuoTeket+kadenpe;
Ne (asmop, 3aenasue, U0 U30AHUSL, MECMO, U30AMENLCMEBO,
MECTOHAXO0XKIEeHUe
200 U30aHUsl, KOJUYeCme0 CIMpaHuy,)
3J1eKTPOHHBIX
H3IaHui
1 OcHoBHas quTeparypa

1 Kannyn A.b. ANSYS B pykax unxxenepa: [Ipaktuueckoe 6
pykoBoJCTBO: [yueOHOe nocobue] / A. b. Karutyn, E. M.

Mopo3zo, M.A. OndepreBa. — Mocksa: JIubpokom, 2015.

2 [unarens JI.IL. Cuctembl aBTOMAaTU3UPOBAHHOTO TPOEKTHPOBA- 25
Hus. PelreHre 3a1a4 npOYHOCTHOIO aHAINM3a C UCIIOIb30BAHUEM + OB ITHUITY
nakera nporpamm ANSYS 12.1: yueGHO-MeTOIMYECKOE TOCOOue
/ JI. T1. wuuarens. — [epmb: U3a-so ITHUITY, 2015.

2 JlonoJIHUTeIbHAS JUTEpaTypa
2.1 YuyeOHble M HAYYHbIEe U3JAHUS

1 bacos K.A. ANSYS nnsa koncrpykropos. — M.: JIMK Ilpecc, 5
2009. — 248 c.

2 | KoroB A.I'. CAIIP uznenuii u3 KOMIO3UIIMOHHBIX MAaTEPHAIIOB. 139
MonenupoBaHue mporeccoB AeGopMUPOBAHUS U pa3pyLICHUS B + Ob [THUITY
cpene ANSYS: yuebnoe nocodue / A. I'. Koros. — [lepmb:

Wzn-so III'TY, 2008.
2.2 Ilepuoauyveckue U3IaHus
1 | «CAIIP u rpaduka». — KomnsroreplIpecc, 2016. — URL:

http://www.sapr.ru/(nara obpamenus 01.01.2016)

2.3 HopMaTHBHO-TeXHUYEeCKHE U3IAHUS

He npeagycMmotrpensl

2.4 O¢puunanbHbie U3TaAHUS

He npenycmoTpensl
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http://www.ansyssolutions.ru/

8.3. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHETY,
HEe00XO0AUMBIX /ISl 0CBOCHMS M CHHUITIHHBI

1
8.3.1. JInnen3noHHbIE pecypchl
1. Dnexmponnasn bubnuomexa Ilepmckozo HayUOHAIbHO20 uccne008amenbcKo2o

nOIUMexXHUYecKko2o yHugepcumema [Inexmpounsiii pecypc] : [nonnomexcmosas 6aza OanHulX
9NEeKMPOH. OOK., uzoan. 6 M30-ee ITHUIIY] / Ilepm. nay. uccned. nonumexu. yu-m, Hayy. 6-xa. —
Ilepmw, 2016. — Pesicum docmyna: http://elib.pstu.ru, c60600musiil. — 3aen. ¢ 9Kkpaua.

2. Dnekmponno-oubruomeunas cucmema Hzoamenvcmeo «Jlanvy [Onexmpounsiti pecypc| :
[nornomexcmosas 6asa OaHMbIX @ IEKMPOH. BEPCUlU KH., JHCYPH. NO 2yMaHum., obwecms.,
ecmecms. u mexH. Haykam] / nekmpon.-oubn. cucmema «M30-6a «Jlanoy. — Cankm-Ilemepoype,
2010-2016. — Pesicum oocmyna: http.//e.lanbook.com, no IP-adpecam xomnviomep. cemu Ilepm.

Hay. uccieo. NOIUMexH. yH-ma. — 3aei. ¢ IKpaua.

3. ProQuest Dissertations & Theses Global [Onekmponnwiii pecypc] : [nonnomexcmosas 6aza
OAHHBIX © OUC. U OUNTIOMHbIE paDOMblL HA UH. 3. NO 6cem ompaciim 3nanus] / ProQuest LLC. —
Ann Arbor, 2016. — Pesxcum oocmyna. http://search.proquest.com/pgdtglobal/dissertations, no IP-

aopecam komnviomep. cemu Ilepm. Hay. uccied. noaumext. yH-ma. — 3azi. ¢ IKpaua.

4. Dnekmponnasn oubaruomexa Juccepmayuii PI'E [Onekmpounsiii pecypc] : [nonnomexcmosas
0a3a OaHHLIX | INEKMPOH. 8epcull OUC. U asmopedh. ouc. no ecem ompaciam 3Hanusl / Inekmpon.
0-xa ouc. — Mockesa, 2003-2016. — Pexxcum docmyna: http://diss.rsl.ru, komnviomep. cemov Hayu.
O-xku Ilepm. Hay. uccned. nonumexH. yH-ma. — 3azi. ¢ IKpaua.

5. Cambridge Journals [Electronic resource . noanomexcmogas 6a3a OGHHbIX | INEKMPOH. HCYPH.
no 2yMaHum., ecmecms., U mexH. Haykam Ha auen. s13.] / University of Cambridge. — Cambridge :
Cambridge University Press, 1770-2012. — Pescum oocmyna: http://journals.cambridge.org/. —
3aen. ¢ oxpana. 11.

8.3.2. OTKpBITBIC HHTEPHET-PECYPCHI
1. Unoceneprno-mexnuuecxuti scypuan «ANSYS Advantage — http://www.ansysadvantage.ru

2. Unocenepno-mexnuveckuti  ocypran — «ANSYS Solutions.  Pycckaa — pedakyus»  —
http://www.ansyssolutions.ru

3. Caum xomnanuu ANSYS. Int. — http://www.ansys.com/

8.4. IlepeyeHb JIMIEH3MOHHOT0 NPOTPAMMHOI0 00ecIeYeHHs

Ne | Bua yueOHoro HanmenoBanue Per. nomep | Ha3nayenmue nporpamMmMHoOro
LI 3aHATHA NPOrpaMMHOI0 JIMICH3UH NPOAYKTA
NPOAYKTA
1 |[IpakTHueckoe ANSYS 444632 CAE-nporpamma
2 |IIpakTHueckoe Office Professional 42661567 st ohopMiIeHnsT HaydHO-
2007 TEXHHYSCKUX OTYCTOB,
0030p0oB U MyOIMKaui

coOcTBenHbIe win npenocrasisiembie [THUITY mo gorosopy
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00pa30BaTeIbHOIO MPoOIeCcca Mo THCIUTIINHE

9 Onucanne MaTepHaJILHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOII VI OCYIIeCTBJICHHUS

9.1. Cl'lelll/la.]'lbl-lble NOMeIlleHUS U MOMeILeHHUs AJIsi CAMOCTOSITEJIbHOM paGOTBI

Tabmauma 7
Momemenust KoanyecTBo
Ne IL1omans,
0N | Haspanme Hpunanaexnocts| Homep M2 nocaa0MHBIX
(kadenpa) ayJUTOPUH Mecr
1 2 3 4 5 6
1 | KommbrorepHslii kiacce Kadenpa PKTOC 314, 72 12
kopmyc ]
2 | JlJabopartopus I[IBBC LBBC ITHUITY 116, 20 —
kopnyc /]
9.2. OcHOBHOe yueOHOe 000py/iI0BaHHE
Tabnuua 8
No HanmeHoBaHMe U MapKa Koa-Bo, dopma BJIaJCHUS, OJIH30BAHUS Homep
odopynoBanus (cTeHaa, (cOOCTBEHHOCTD, ONIEPATHBHOE
n/n el. ayJAUTOPUM
MaKeTa, IJIaKaTa) ylpaBJieHHe, apeH/Ia M T.IL.)
1 2 3 4 5
1 [Tpoektop Panasonic OnepaTuBHOE yIIpaBiIeHUE 304,
PT-LB78V, sxpan kopiryc /]
2 | KomnbroTep — HOyTOYyK 1 OnepatuBHOE ynpaBleHHE 304,
HP G62 kopmyc /|
3 |llepconanbHble 12 OnepatuBHOE ynpaBlleHHE 314,
KOMIIBIOTEPHI (TIpo1ieccop kopmyc /|
AMD FX-8150 — 7 mirt.;
AMD Phenom II X4 970 —
5 mT.)
4 | BeluMcauTENbHBIN KIacTep 1 OnepatuBHOE ynpaBlieHHE 116,
(24 Tdnomc) kopmyc /|
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JIucr perucrpanuy u3MeHeHHH

Jlara,

e HOMep NMPOTOKOJIA

I /;1 Conep:kanue u3sMeHeHM I 3acenanus kadeapbl.
Hoxnmucek 3aBexyrouiero
kadenpoii

1 2 3

1

2

3

4

5

6
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MUHHCTEPCTBO 00pa30BaHKs U HAYKH Poccutickont denepanuu
denepaibHOE TOCYAAPCTBEHHOE Gro/DKeTHOE 00pa30BaTEIbHOC YIPEKACHAE
BBICIIEr0 00pa30BAHUS
«[lepMcKHil HAMOHAIbHbIH JICC/IEI0BATEILCKHIT TIOJHTEXHHIECKHH
yHHBEPCUTET» (ITHUILY)

»201¥ L.

8

DOH]I ouEHOqéig;IX
o, BN

d
A0S TIPOBE/IeHHUs! TIPOMEKY TOHOH aTTeCTALNMACHHPAHTOB N0 AHCIHIUIHHE
«KomnploTepHoe MO/Je/IMpOBaHHe 32124 BHIYHCINTEIbHOM

mnporasonunamm«n»
HanpasJjieHHE NOAr0TOBKH 24.06.01 ABHAMOHHAS ¥ PAKETHO-KOCMHUICCKas
TEXHUKa
HanpaBJIeHHOCTb (npodnib) NPOrpaMmbl TerIoBbIE, YIEKTPOPAKETHBIC JIBUTATC/IH U
aCHHPAHTYPEI JHEProyCTaHOBKH JICTaTeILHEIX alllapaTos
Hayunasi cnenuajbHOCTh 05.07.05 TeIuioBble, 3JIEKTPOPAKETHDIC JABUTATEIIN

H 3Hepr0yCTaHOBKI/I ieTaTeIbHBIX alllapaToB

Kpanupurkanusi BbINYCKHHKA Hccnenosarenb. [IpemnoiaBaTesb-uccieoBaTellb
Brinyckalomue kadeapsl Asuanuonssie gsurarend (AJl)
MexaHuKa KOMIIO3UIIMOHHBIX MAaTEpUAJIOB U
xouctpykuuit (MKMK)
PakeTHO-KOCMHUEcKasi TEXHMKA W OHEPreTHICCKue
cucremsl (PKTOC)
®opma 00yueHHs Ounas
Kype: 2 Cemectp (b1): 3
TpyroémMKoCTb:
Kpeautos no padouemy y4eOHOMY TIIaHy: 33E
Yacos 1o paGouemy yqeOHOMY MIIaHy: 108 4

Buabl KOHTPOJIsS ¢ YKa3aHHEM ceMecTpa:
DK3aMEH: Bauét: 3

Iepmsb 2017 1.



®ong oneHounbix cpeacts (®OC) Ausi MpoBeJeHHs] TPOMEXKYTOUHOM aTTeCTalMH
obyualonmxcs no guciuniaune «KomnbioTepHOe MOACIMPOBAHHE 3aat BBIYMCIHTENbHOM
THAPOra3oMHAMHKHY» Pa3pab0TaH Ha OCHOBAaHUH CJICAYIOIMX HOPMATHBHBIX JOKYMCHTOB:

dezepadbHBI TOCY/apCTBCHHEIH 06pa30BaTeNbHbI CTaHAAPT BBICIIETO obOpa3zoBaHus,
YTBEP/KICHHBIH TpHKa3oM MHHHCTepcTBa 00pa3OBaHHS ¥ HAyKH Poccuiickoii Denepariuu
No890 ot «30» mrons 2014 T. Mo HampapjeHuIO MoAroToBkU 24.06.01 ABnanoHHas U PaKETHO-
KOCMMUecKasi TEXHHUKa;

O61mas xapakTepucTHKa 00pa30BaTEIbHOM IPOTrpaMMBI;

IMacnopt nay4Hoi crienpansHoctH 05.07.05 TemmoBele, 31€KTPOPaKETHBIC JABHTaTelId H
SHEPrOYCTAHOBKH JICTATC/IBHBIX AIIapaToB, pa3pabOTaHHBIH OSKCIICPTHBIM COBETOM Bricmieit
ATTeCTAIMOHHONM KOMHCCMM MEHICTEPCTBA B CBSI3M C YTBEPXKACHHEM NpHKa3a MHUHOOpHayKH
Poccun ot 25 deppana 2009 1. Ne59 «O6 yreepxaenun HOMEHKIATyphl HayqHBIX
CIICIMATBHOCTEH, MO0 KOTOPBIM NPUCYXIAIOTCS yYeHsIe CTeneHn» (pedaxyus om 14 oexabps
2015 200a);

IIporpaMMa KaHAWJATCKOTO MHMHMMYMa W IIaCIOPT HAY4HOH CIEIHAILHOCTH 05.07.05
TerIoBble, IEKTPOPAKETHBIC ABUTATEIM M SHEPrOYCTAHOBKH JIETATENbHBIX aNIapaTos.

®OC 3aciyImaH ¥ yTBEp K/IeH Ha 3aceflaHuy Kadenphl «ABHAIIHOHHBIE IBUTATEN (AJ1).
IIportokoin ot «JS » s 201 fr.Ne 2% . ”

/" 3aB. xadenpoit AJl /

I-p TEXH. HAYK, TPOQ.

A.A. UHO3eMIIEB

®OC 3acymian M yTBEp)IeH Ha 3acedaHuu Kapenpbl «MexaHnka KOMITO3HITHOHHBIX
MaTepuaioB U KoucTpykuuin» (MKMK). IIpoTokon ot « [ » oS 201 FT. Ne _ /S .
3as. kadpeapoii MKMK

Z-p TEXH. HayK, IPOQ. A.H. Agomkud

e
®OC 3aciylIan ¥ yTBEpXK/CH Ha 3ace/laHiH Kadeaphl «PakeTHO-KOCMUIeCKas TCXHUKA 1
sHepretudeckue cucteMen (PKTOC). IIpoTokoi oT «4» J4Es 201 r.Ne 78 .

3as. kadenpoit PKTOC

JI-p TEXH. HayK, POQ. M.U. CoKONOBCKHH
/.

E?SIE?((:‘E’:;I’:(’ npod. xadpeapst MKMK /, ,‘Zg/éz%/ B.S1. Monopckui

KaHJI. TeXH. Hayk, aou. kadgeapst MKMK / < - (,7 "~ A.B. babymkuHa

PyKoBOJMTENb JI-p TEXH. HAYK, NPOo. / i /{/ P.B. Byns6oBuu

IIPOTPaMMBI ~—

COI''TACOBAHO:

ITpencenarens KOMUCCUU
I10 IOATOTOBKE HAY4YHBIX KaJpoB

CoseTa 110 HayKe 1 HHHOBAIlUSIM g B.II. IlepBaguykx
HavaJbHUK ylIpaBJICHUA %%/ JI.A. CBuCTKOB2
TOJIFOTOBKH KaJ[POB <

BhICIIEH KBaJTM(UKALIMH



1. Ilepeyensb (popmupyeMbIX YacTeil KOMIIETEHIUI, ITANbI UX (JopMHUPOBAHUA U
KOHTPOJIHpPYeMbIe Pe3y1bTaThl 00y4eHHs

1.1. Ilepeyenb KOMIIETEHIUI ¢ YKa3aHUeM 3TanoB UX GopMHUPOBaHUSA B polecce
0CBOEHHsI 00pa30BaTeIbHOMN MPOrpaMMbI
CornacHO OCHOBHOW mpodeccuoHaIbHON 00pa3oBaTeNbHON IporpaMme acHUpPaHTYpHI
yuebHas nucuuiuiiHa b1./IB.01.3 «KomnbroTepHoe MoaenupoBaHuE 3a7ad BBIYMCINUTEIbHON
TUAPOTa30JMHAMHUKNY) y4acTBYeT B (OPMUPOBAHUU CIIEAYIOIIEH NUCUUIUIMHAPHOM dYacTu
KOMITETCHIIHH:
— Cnocobnocms K nocmanoske 3a0a¥ — HAYYHLIX UCCACO0B8AHUL U  NPOBEOEHUIO

KomMnviomepHo2co MO@@]ZMPO@CZHM}Z C NPpUMEHEHUEM COBPEMEHHBLX MHd)OpMaL;MOHHblx meXHOJZOZI/lI/‘Z
(TTK-3).

1.2. OTanbl popMuUpoBaHUS KOMIIETEHIIHI
OcBoeHue yueOHOro Marepuasa JUCUUILIMHBI 3aIJJaHUPOBAHO B TEUEHUE OJIHOTO CEMECTpa
(3 cemectp). B cemectpe mpeaycMOTpeHbl ayIUTOPHbBIE 3aHATHUS - MPAKTUUYECKUE 3aHATHS, a
TaK)K€ CaMOCTOsITeNbHAs paboTa acnmupaHToOB. B paMkax ocBoeHus ydyeOHOro marepualia
JUCLHUIUIMHBL  (POPMUPYIOTCSI KOMIIOHEHTHI JAWCHUIUIMHAPHBIX KOMIIETEHIMH 3Hamb, ymemsy,
61a0emb, YKa3aHHbIE B IUCHUIUIMHAPHBIX KapTax komnereHuui B PII/[, koTopbie BBICTYHAOT B
KaueCTBE KOHTPOJUPYEMBIX DPE3yIbTaTOB OOYYEHHUS U SBISIOTCSA IOKAa3aTelsIMU JOCTHIKEHUS
3a/1aHHOTO YPOBHSI OCBOCHMSI KoMreTeHUuui (Taom. 1).
Tabaumal
[lepeyeHb KOHTPOIUPYEMBIX PE3YIbTaTOB O0YUEHHUS 110 TUCLHUIUINHE
(moka3zarenu JOCTHXKEHUS 3a/laHHOIO YPOBHS OCBOCHMSI KOMIIETEHLUI )

Bupa koHTpOJIS
KonTpoaupyemsie pe3yabTaThl 00y4eHHs MO

JMCHUINJIMHE (MOKA3aTeIN 10CTHKEHUS 3 cemectp
32/IaHHOT0 YPOBHS OCBOEHUSI KOMIIeTeH M)

Texymui 3auér

YcBoeHHBIE 3HAHUSA

3.1 o01Me  NPUHIHUIBI  PEIICHUS  HCCIE0- C TB
BaTENbCKUX W MPAKTUYECKUX 33J1a4, B TOM YHCIIe
B MEXIUCIUTUTMHAPHBIX 001aCTIX

3.2 BUABI WHXEHEPHOIO aHaiuus3a c C TB
koMmmeioTepHbIX  TexHonoruii  (CAD, CAM,
CAE-monynn)

3.3 OCHOBBI  BBIUYHUCIUTEILHOH THIPOTa30- C TB
JTUHAMHUKA
3.4 pusuyeckre W MareMaTHYSCKHE OCHOBBI C TB

YHUCICHHBIX ~ METOJOB  (METOJ  KOHEYHBIX
AJIEMEHTOB, METOJ KOHEUHBIX O00BEMOB, METOJ
KOHEYHBIX Pa3HOCTEH)

3.5 OCHOBHBIE = TEXHOJIOTUM  BBICOKOIPOM3BO- C TB
TUTEITBHBIX BBIYHCIICHUH, 0COOEHHOCTH

MIPUMEHEHUS KJIACTEPHBIX CUCTEM u

CYIIEpKOMITBIOTEPOB

OcBoeHHbIE yMEHUsI

V.1 pa3zpabaTriBaTh (DYHKIIMOHAIBHYIO OT3 113
CTPYKTYpPY  TPOBEACHUS  BBIYUCIUTEIBHOTO
3KCIIEPUMEHTA




V.2 pa3pabaThIBaTh TBEPAOTEIHHYIO U CETOUHYIO OT3 113
MOJICTTH 171631 (10707 " 3JIEMEHTOB
TEXHOJIOTHYECKOTO 000PYIOBAHUS

V.3 npoBOAUTH aHATU3 HEIUHEUHBIX IMPOILIECCOB OT3 113
Ha OCHOBE pEIICHWsS MOICTBHBIX 3amad IS
OIICHKH THAPOTa30JMHAMHYECKUX IIPOIIECCOB B
HUX

V.4 pemaTh NPUKIATHBIE HCCIEAOBATEIBCKHE OT3 113
3a]]a4d C MPUMEHEHHUEM BBICOKOTIPOU3BOIUTEIh-
HBIX BBIYUCIIUTEIBHBIX CUCTEM U KOMIIBIOTEPHBIX
texaozioruit (CAD, CAM, CAE-monymneii)

IIpuoOpeTeHHbIE BJATEHUS

B.1 HaBblkaMu ~ HamucaHuss ©  O(QOPMIICHHS OT3 113
Hay4YHO-TEXHHYECKUX OTYETOB, O030pOB H
Iy OTrKaIuit

B.2 HaBbIKaMH 10 TIOATOTOBKE W ITPOBEIICHUIO OT3 113
BBIYHCIIATEIBHBIX 9KCIIEPUMEHTOB c
MIPUMEHEHUEM BBICOKOIIPOU3BOIUTEIBHBIX
BBIYHCIUTEIBHBIX TEXHOJIOTHIA U KOMIIBIOTEPHBIX
texaonoruii (CAD, CAM, CAE-monymneii)

B.3 HaBplkaMH ~ TIOCTAaHOBKM M peIIEHUs OT3 113
MOJIETBHBIX HEJTMHEHHBIX 3aja4

THIPOTa30IMHAMUKHY;

B.4 HaBbIKaMy IpOBEICHUS OLIEHKH MTOJTyUYE€HHBIX OT3 113

pe3yiabTaTOB  MpHU  pealu3alud  Hay4yHO-
HCCIIEI0BATENbCKOM NesITeNbHOCTH

C — cobeceoosanue no meme, TB — meopemuueckuui eonpoc, T3 — meopueckoe 3adanue ¢
yuemom membl HAYYHO-uccieoosamenvckou deamenvuocmu, OT3 — omuem no meopueckomy

3a0anuto;, II3 — npakmuueckoe  3a0aHue ¢ Y4emom membvl HAYYHO-UCCTIe008AMeNbCKOl
OesimenbHOCIU.
Cobecedosanue — cpedcmeo KOHMPOJs, OP2aAHU308AHHOE KAK CheyuaivbHas bOeceoa

npenooasamesiss € ACNUPAHMOM HA MeMbl, C6A3aHHble C U3YYAeMol OUCYUNTUHOU, U
paccuumaHHoe Ha BbIAICHEHUe 00beMa 3HAHUU 00)y4aruie2ocss no ONnpedeieHHOMY pa3oeny,
meme, npoobieme u m.n.

Teopueckoe 3a0anue — HACMUYHO  pPE2IAMEHMUPOBAHHOE  3a0aHue, UMernwee
HecmaHoapmuoe peulenue U no3eojisiouee OUACHOCMUPOBAMb YMEHUsl, UHMe2PUpo8ams 3HAHUSA
PA3UUHBIX 0baacmell, apeyMeHmuUpo8ams COOCMBEHHYI0 MOUK) 3PEHUS.

HToroBoii OlLIEHKONH OCBOECHMS AMCHUUIIMHAPHBIX YacTe KOMMETeHIMH (pe3ylbTaToB
o0ydeHus Mo AUCLMIUIMHE) SIBISETCS NMPOMEXYTOUYHasl aTTecTalusl B BUjAe 3aueTa (3 cemectp),
MPOBOJIUMBIE C YYETOM PE3yJIbTAaTOB TEKYIIErO0 KOHTPOJIA.

2. Omnmucanue noka3zareseil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIUI HA Pa3INYHbIX
Tanax ux (popMUpoOBaHUs, ONIUCAHHE IIKAJ OLlEeHUBAHUSA

B npouiecce hopMupoBaHust 3asBJICHHBIX KOMIIETEHIUI HCIIONB3YIOTCS pa3iIudHble (POPMBI
OLICHOYHBIX CPEJICTB TEKYILEr0 U MPOMEXYTOUYHOTO KOHTPOJIS.

KOMITOHEHTBI NHUCHUIUIMHAPHBIX KOMIIETEHLMH, YKa3aHHbIE B JUCLUUIUIMHAPHBIX KapTax
KOMITETEHIMI B pabouell mporpaMMe AMCLUUILUIMHBI, BBICTYNAIOT B KaueCTBE KOHTPOJIUPYEMBIX
pe3ysbTaToB OOyYeHHUS B paMKax OCBOEHHs y4yeOHOro marepuasia JTUCIMIUIMHBI: 3HaTh, YMETbh,
BIIAJIETh.



2.1. Texymuii KOHTPOJIb
Tekymnii KOHTPOJb Il KOMIUIEKCHOTO OLICHUBAaHMS I[OKAa3aTeliel 3HaHUW, YMEHHU U
BJIQJICHUN JUCHMIUIMHAPHBIX dYacTed KommeTeHIui (tabn. 1) mnpoBoautcs B Qopme
co0ece0BaHus U 3alIUThl OTYETA O TBOPUECKOM 3aJIaHUU.

e CoOecenoBanue

Jns omleHKM 3HAHWI acIUPaHTOB IMPOBOJUTCSA COOECENOBAaHHE B BHJE  CIEIUATBHOMN
Oecelpl TIperoaBaTelis ¢ O0yJYaroIMMCs Ha TEMBI, CBSI3aHHBIC ¢ U3y4aeMOU TUCIUTUTMHON IS
BBISICHCHUSI 00beMa 3HaHUM T10 OMPEICTICHHOMY pa3feily, TeMe, MpoodiieMe.

CobeceoBaHre MOXET BBHIMOTHATHCS B HMHIUBUIYaTbHOM TOPSIAKE WM TPYIION
acIMpaHTOB.

Kputepun u mokazatenu OILEGHUBaHUS COOECeIOBaHUS OTOOpaKEHBI B  IIKAJE,
MIPUBEJICHHOM B Ta0JI. 2.

Tab6muna 2
YpoBeHb
KpuTepuu onieHHBaHUs YPOBHSI OCBOEHHSI y4eOHOI0 MaTepuaJia
O0CBOCHUSA
ACIHUpaHT JOCTAaTOYHO CBOOOTHO HCIIOJIB3YET (PAKTHUSCKHM MaTepuaj IO 3aJaHHOMY
3auTeHo BOIIPOCY, YMEET OMNpeaesiTh NPUYNHHO-CICACTBEHHBIC CBS3U COOBITHH, JIOTHYHO U

IrPpaMOTHO, C UCIIOJIb30BaHUEM NPO(eCcCHOHATBFHON TEPMUHOJIOTMH 000CHOBBIBAET CBOIO
TOYKY 3pEHHSL.

AcnupaHT JEMOHCTPUpPYET MOJHOE He3HaHHE MarepHhaja WiIH Halndue OSCCUCTEMHBIX,
HesauTreHO | OTpBHIBOUHBIX 3HAHWIA, CBS3aHHBIX C MIOCTABJICHHBIM II€pE]] HUIM BOIIPOCOM, IIPH 3TOM HE
OpHEHTHPYETCS B MPOPECCHOHATBHON TEPMHHOIIOTHH.

e 3amuTa 0TYETA 0 TBOPYECKOM 3aJaHUH

Jiss OLleHKM yMeHWH W BJIaJIeHHil aclMPaHTOB HCIOJb3YeTCs TBOPYECKOE 3aJIaHue,
UMEIOIee HECTAHJAPTHOE PEIICHWE W TIO3BOJISIONICe WHTETPHPOBATh 3HAHUS PA3THMUHBIX
obmacTeii, apryMeHTUPOBAaTh COOCTBEHHYIO TOUKY 3PEHHUS.

TBopueckue 3aJaHus MOTYT BBINOJHATHCA B MHAMBUAYAJIbHOM NOPSAJIKE WIM TPYIIION
aCIUPAHTOB.

Kputepun oneHuBaHMs 3alIMThl OTYETa TBOPUECKOIO 3aJlaHUSl OTOOpa)Ke€HbI B IIKaJe,
MpPUBEICHHON B Ta0I. 3.

Tabmuna 3

YpoBennb

Kpurepun ouieHuBaHNSA YPOBHSA OCBOCHUS VIEOHOr0 MaTrepuajia
OCBOCHUSA purep n yp y p

AcnupaHT BBINOJHWI TBOPYECKOE  3aJdHUE  YCIHEIIHO, I[I0Ka3aB B  LEJIOM
CHCTEMAaTH4YeCKOEe WJIM CONPOBOXKJIAIOIIEECS OTIAEIbHBIMA OIMMOKaMU NpPUMEHEHHe
3aumeno MOJYYEHHBIX 3HAHUI U YMEeHHUH, acIUPaHT OPUEHTHUPYETCS B IPEITIOKEHHOM PELICHUH,
MOXET €ro MOAU(HUMPOBATH NPHU HM3MEHEHMH YCIOBHS 3aladd. ACHHpPAHT MOXET
OOBSICHATH TIOJTHOCTHIO WIJIM YaCTUYHO MTOYYEeHHBIE PE3YIbTaThI.

Hezaumeno ACHI/IpaHT A0IyCTUJI MHOT'O OIIMOOK WJIM HE BBIMTOJIHHII TBOPYCCKOC 3aJaHUC.

2.2. IIpomekyTOYHAS aTTECTALMS

Jlomyck K TMPOMEXKYTOYHOM aTTeCTallud OCYIIECTBISACTCS 110 pe3yjbTaTaM TEKYIIEero
KoHTposl. [IpomexyTouHas arTecTaius MPOBOIUTCS B BUE 3aueTa (3 ceMecTp) o JUCIUILINHE,
B YCTHO-IUCbMEHHOU (opme 1o Oumieram. buser cogepkut Teopernyeckue Bomnpockl (TB) mis
MpOBEepPKU 3HaHWK W mpakTuueckoe 3amanue (I13) s mpoBepku yMeHHN | BiaJleHUN
3asIBJICHHBIX AUCITUTUTMHAPHBIX YaCTEH KOMITCTCHITH.

buner ¢opmupyercs takum o0pa3om, YTOOBI B HEro MOMAaIM BOMPOCHI M MPAKTUYECKUE
3aJIaHusI, KOHTPOJIMPYIOIINE YPOBEHb CHOPMHUPOBAHHOCTH BCEX 3aSIBICHHBIX TUCIATUIMHAPHBIX




xomnerenuil. [Tpumep Gunera nmpeacraBieH B MpUIOKEHUH 1.

e Illkanbl oueHUBAHHMSA pPe3yJabTATOB OOyYeHHS] NPH 3aveTe U KAHIAHIATCKOM
IK3aMeHe:

OneHka pe3ynbTaToB OOY4YEeHHs MO JUCHMILIUHE B ¢GopMe YpOBHA CHOPMUPOBAHHOCTH
KOMIIOHEHTOB  3HAMb, YMemb, 61a0emb  3asBICHHBIX JAUCHUILIMHAPHBIX KOMIIETEHLUN
MPOBOAMTCS IO IIKAJIE OLICHUBAHUS «3aYTEHO», «HE3aUTEHOY» MyTeM BBIOOPOYHOTO KOHTPOJIS BO
BpEMs 3a4eTa.

TumoBble mIKalbl U KPUTEPUU OIICHKU PE3YIbTAaTOB OOyueHHUs MpHU CAadye 3adeTra Juis
KOMITOHEHTOB 3HaAmMb, yMemb U 61a0emyb PUBEICHBI B Ta0I. 4.

Tabnuna 4
[IIxana oneHuBaHus YpOBHS 3HAHUI, YMEHUH W BJIQJICHUIN Ha 3a4eTe

Ouenka Kpurepun oueHuBanus

ACIUpaHT TPOJCMOHCTPUPOBAT C(HOPMHUPOBAHHBIC WM COICPXKAIIME OT/CIIBHBIC
npoOenbl 3HAHWS TIPH OTBETE HA TEOPEeTHUECKWil Bompoc Owmnera. [lokazan
c(hOpMHPOBaHHBIC WU COJCpIKAIME OTACNbHBIC MNpOOETbl 3HAHMSL B  paMKax
YCBOGHHOTo y4eOHOro wMmarepuana. OTBeTHS Ha OOJBIIMHCTBO JOMOJHUTEIBHBIX

BOIIPOCOB MPABUILHO.
3aumeno
AcCnMpaHT BBIOJHWI KOHTPOJBHOE 3aJlaHUe OWjieTa MPaBHIBHO WIH C HEOOIBITMME

HeTO4YHOCTsIMHU. [loKkazan ychenHoe Wi COMpOBOXKJIAIOIIeecs OTAEIbHBIMU OIIUOKaMU
IIPUMEHEHUE HABBIKOB  IIOJIYYEHHBIX 3HAHUW W YMEHMH IIpU  pEUICHUU
npodeccroHalIbHBIX 3a7ad B paMKax YCBOEGHHOro yueOHoro marepuaina. OTBeTHI Ha
OOJIBIIMHCTBO IOMOIHUTEIBHBIX BOIPOCOB IPaBUIILHO.

IIpu oOTBeTe Ha TEOPETUYECKHI BONMPOC OWiIeTa aclIUpaHT MPOASMOHCTPUPOBAI
(parMeHTapHbIC 3HAHMSA [IPH OTBETE HA TEOpPETHYECCKUil Bonpoc Owunera. [Ipu oTBeTax
Ha JIOTIOJTHHUTEBHBIE BOMIPOCH OBLIO AOMYIIEHO MHOKECTBO HETIPABUILHBIX OTBETOB.

Hesaumeno [Ipy BBHITONTHEHWW KOHTPOJILHOTO 33/IaHUsl OWJIeTa aclmUpaHT MPOJEMOHCTPHPOBAT
YaCTHYHO OCBOCHHOC yYMEHHE M NMPUMeHeHHe MOJYyYCHHBIX HABBIKOB IMPHU PEIICHUU
poeCcCHOHANBHBIX 33/1a4 B paMKax YCBOGHHOTo y4deOHoro Marepuaina. [Ipu oTBerax Ha
JIOTIOJTHUTEIBHBIE BOTIPOCHI OBLIO JAOMYIIEHO MHOXECTBO HETOUHOCTEH.

[Ipu oueHke ypoBHS CGHOPMHUPOBAHHOCTH AMCHUMIUIMHAPHBIX YacTel KOMIETEHIHMH B
paMKax BBIOOPOYHOTO KOHTPOJS MHpHU cladye 3adera CUYUTACTCSA, YTO IOJTy4EHHas OILeHKa
npoBepsieMoll B Oujere AUCHMILUIMHAPHOM YacTH KOMIIETEHIMM 00001aeTcss Ha Bce
JUCLUMIUIMHAPHBIE 4YacTH KOMIETEHIUH, ¢GopMHpyeMBIX B paMKax JaHHOM y4yeOHOM
JUCLIATIIINHBI.

OOm1as oneHkKa ypoBHs c(pOPMHUPOBAHHOCTH BCEX AMCLUIUIMHAPHBIX YacTel KOMIETEHIHH
IIPOBOJUTCA C YYETOM pe3YyJbTaTOB TEKYLIETO KOHTPOJISI B BHJE WHTErPAJbHOW OLEHKH IO
CUCTEME OLICHUBAHHUS «3AUTEHO» U «HE3aUTECHO».

Tabmuma 5
O11eHOYHBII JTUCT YPOBHS CHOPMUPOBAHHOCTH
JUCIUTUTMHAPHBIX YacTel KOMIIETEHIIMI Ha 3a4eTe
Hrorosas orieHKa ypoBHS
c(hOpPMUPOBAHHOCTH JTUCITUTIITHHAPHBIX Kpurepun orieHuBaHUsI KOMIETEHITUN
JacTe KOMIIETECHIIUN
3aumeno AcCnHpaHT MOITY4YWII 110 AUCIUIUIMHE OLEHKY
«3a4TCHO»
Heszaumeno AcCTMpaHT MOITY4YWII 110 AUCIUIUIMHE OLEHKY
«HE3aYTCHOY




3. MeTtoanyeckue MaTepHaJIbl, ONpeAe/sonye Npoueaypbl OeHNBAHUs Pe3yJbTaToB
00y4eHHUs 110 AUCHHUILIMHE

3amaHus A TEKYLEro KOHTPOJISI U IPOBEACHUS NPOMEKYTOUHOM aTTECTAlUU JIOJKHBI
OBbITh HAIIPABJICHBI HA OLICHUBAHHE:

1. ypOBHSI OCBOEHHUSI TEOPETHYECKHX IOHATUH, HAYYHBIX OCHOB IpPO(ECCHOHATBLHON
JESATEIIBHOCTH;

2.cTeneH  TOTOBHOCTH  aCHHMpaHTa  [PUMEHATh  TEOPETUYECKUE  3HAHUSA U
npoeCCHOHATIBHO 3HAYMMYI0 MH(POPMALUMIO U OLIEHUBaHHE C(POPMUPOBAHHOCTH KOTHUTHUBHBIX
YMCHHH.

3. IpuOOPETEHHbIX YMEHMH, MPO(EeCcCCHOHATBPHO 3HAYUMBIX M HPOoPEeCcCHOHATBHON
JESATCIIBHOCTH.

3amaHus A0 OLCHMBAHUS KOTHUTHUBHBIX YMEHUH (3HAaHUI) AOJDKHBI MpelycMaTpUBaTh
HEO00XOUMOCTb ITPOBEICHUS aCIIMPAHTOM MHTEIJIEKTYaJIbHBIX AEHCTBUMNA:
— 1o quddepeHnranuy MTHPOPMALUU Ha B3aMMO3aBUCHUMbIE YAaCTH, BBISBIECHUIO B3aHMMOCBS3EH
MEXIy HUMHU U T.IL.;
— IO MHTEpHpeTallid U TBOPUYECKOMY YCBOCHHIO HMH(GOpMAalMM U3 Pa3HbIX HCTOYHHUKOB, €€
CHUCTEMHOTI'O CTPYKTYpUPOBAHUS;
— 10 KOMIUIEKCHOMY HUCII0JIb30BaHHUIO MHTEJIJIEKTYAIbHBIX HHCTPYMEHTOB Y4eOHOM TUCLUILIUHBI
JUTSL peUIeHUsT y4eOHBIX U MPAKTUYECKHUX IPOOIIEM.

[Ipu cocraBneHuu 3agaHuil HEOOXOIMMO HMETb B BHJY, YTO OHU JOJDKHBI HOCHUTH
NPaKTUKO-OPUEHTHPOBAHHBIA ~ KOMIUIEKCHBIM ~ Xapaktep W (OpMHpOBaTh  3aKperieHHe
OCBaMBAaCMbIX KOMIIETEHIUH.

4. TunoBbie KOHTPOJIbHbIE BONPOCHI M 3aJaHUS U HHbIEe MAaTepUAJIbl, HeO0X0IMMbIe
JJI51 OLleHKH 3HAHMIi, yMeHNH, HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, XapaKTePU3YIOIIUX
Tanbl GOPMHUPOBAHNS KOMIIETEHUMH B NPoLiecce 0CBOEHHUsI 00pPa30BaTeJIbHOM MPOrpaMMBbI

4.1. TunoBble TBOpUYECKHE 32 JaHUSA
1. YucrneHHOE MOJENUpPOBaHHE TYpPOYJIEHTHOrO TEUeHHMsI JKUAKOCTH U TeIUlonepenadyud B
OTJIEeNbHBIX OJ0KaX B CUCTEME TPYOOIIPOBOJOB SHEPreTUUECKUX YCTaHOBOK.
2. YucneHHOe MOJEINPOBAHUE TEPUOJNYECKUX TEUEHUN M TEIUIONEPEJadyd C KOHBEKTHBHBIM
TEIIONEPEHOCOM B TEIIIOOOMEHHUKE.
3. UucneHHoe MojenupoBaHue 3(¢eKTa KaBUTALMM HpU OOTEeKaHUM NpodmiIs TUAPOKpHLIA
camoJerTa.
4. YucneHHOe MOJEIMPOBAHUE TYpOYJIEHTHOIO TEYEHHUS B CEKIMM IIEHTPOOEXKHOro Hacoca ¢
Y4ETOM CJI0KHOM BpaIaroLIENcsl CHCTEMBI OTCUETA.
5. HucneHHoe MOAETUPOBaHNE MHOT0(a3HOTO TEUEHHs B CMECHUTEIE.
6. Pemenue 3a1aum CONpPSKEHHOTO TEMJI000MEHA B KOHCTPYKLIUK CMECUTEIIS.
7. PemieHne cBsI3aHHOW 3allayd — TE€YEHHME IMTOTOKA JKUIKOCTH B NMPOTOYHOM TPAKTE U OLICHKA
HAC xoncTpyKIuu.
8. UncneHHoe MOJEeNINpOBaHUE TEYEHUS YEPE3 MOPUCTHIN MaTepuall.
9. UucneHHoe MOJEIMPOBAHUE PACIPOCTPAHEHHUsS BOJHBI C MPUMEHEHHEM MOJIETTH CBOOOIHOMN
MOBEPXHOCTH.
10. YucneHHOE MOAEIMPOBAHUE PEArMPYIOIIUX IOTOKOB B PEAKTOPE C HCIOJIb30BAHUEM
MHOTOKOMITOHEHTHOM KHUJIKOCTH
11. YnucneHHOE MOJENIMPOBAHMUE paclpeAesiEeHUs] AMCIEPCHBIX MY3bIPHKOB BO3AyXa B BOJE B
BEPTUKAIBHON KOJIOHHE
12. YucneHHoe  MOJENMPOBAaHUE TEUEHUS BO3JyXa B  BEHTWIALMOHHOM CUCTEME B
MPOMBIIIJIEHHOM OMEIEHUH.



4.2. TunoBbie KOHTPOJIbHbIE BONPOCHI 11l OLICHMBAHMS 3HAHMII HA 3a4eTe 10 JUCHUILIMHE
1. BeluncnuTenbHbIA SKCIEPUMEHT. DTanbl IPOBEACHUS BEIUACIUTEILHOTO YKCIIEPUMEHTA.

2. IOCTOMHCTBA W HEJAOCTATKU BBIYUCIUTEIHHOTO IKCIEPUMEHTA B CPABHCHUU C (PUIUUCCKUM
JKCIIEPUMEHTOM.

3. YucrieHHbI METO/1 KOHEUHBIX 3JIEMEHTOB.

4. YucneHHblil METO KOHEYHBIX OOBEMOB.

5. YncneHHbI METOJ KOHEUHBIX Pa3HOCTEN.

6. OcHOBHBIC TOHSTHUS BBIYMCIUTENIBHON ruaporazoauHaMuku. Cucrema nuddepeHIanIbHbIX
ypaBHEHUH ra30BOM JMHAMUKHU (3aKOHBI COXPAaHEHUSI MacChl, UMITYJIbCA, SHEPTHH).

7. Kpatkuii 0030p napajjiesibHbIX BBIYMCIUTENBHBIX CUCTEM U UX Kilaccudukarus.

8. O01as xapakTeprucTHKa MHOTOIIPOLIECCOPHBIX BBIYUCIUTENbHBIX CUCTEM.

9. CtpyKTypa COBpEMEHHBIX MHOTOMPOIIECCOPHBIX BBIYUCIUTEIbHBIX KOMILIEKCOB, OpraHU3aIlHs
paboThI KJIACTEPOB, BUJIBI PEIIAEMBIX 3a7a4.

10. Ouenka 3¢ (HEeKTUBHOCTH NapaJIICIbHBIX BEIYUCICHUM.

11. Bunbel unkenepHoro ananuza. Pemienue mHxeHepHbIx 3agau ¢ npumenenuem CAD, CAM,
CAE-monyneii. Oco6eHHOCTH BBIOOpA CUCTEM MHKEHEPHOTO aHATN3a.

12. O6nactb npumeHeHue cuctemsl uHxeHepHoro aHainu3za ANSYS Workbench - ANSYS CFX.
Tunoo# nuTepdeic 1 PyHKIHOHAIBHBIE BO3MOKHOCTH.

13. Ocobennoctu Hactpoiiku [Ipenpoueccopa ANSYS CFX.

14. Oco6ennoctu Hactpoiiku Consepa (Pemarens) ANSYS CFX.

15. Ocobennoctu Hactpoiiku [loctnpouneccopa ANSYS CFX.

16. 3agaun  MOCTpPOEHUS TBEPIOTENBHOM M CETOYHOM Mojeeil BBIOPAaHHOTO O0O0BEKTa
MozenupoBanusa. UMmopT pacueTHoit oGnacTu.

17. Dranbl mpoBeAEHUST BBIYMCIUTENBHOIO IKCIEPUMEHTa Ha MPUMEpPEe PELICHHUs] MHXKEHEPHOMN
33/1aud ¢ TPUMEHEHHEM KOMIBIOTEPHBIX TexHoyoruil. IlocTaHoBKa 3amgaud HCCIIEIOBAHUA.
Ouznyeckass IOCTaHOBKA. MareMaTudeckass IIOCTAaHOBKA. 3aJaHHe TPAHUYHBIX YCIOBHIA.
3amanue mapaMmeTpoB MeToJI0B pacueta. [IpoBenenue pacuera. [IpocMoTp pe3ysibTaToB pacuera
B rpaduueckoir ¢opme ("BU3yanmuzanua' pe3ylbTaTOB PAacue€TOB) M COXPAHEHHE JAaHHBIX B
¢aiinel. AHaU3 pe3ysIbTaToOB.

4.3. TunoBble KOHTPOJILHBIE 3aaHUs VIS OLICHUBAHUS NIPUOOPETEHHbIX YMEHMI U
BJIAJICHUI Ha 3a4eTe 10 AMCHHILINHE

1. Pa3paboTtarh (hyHKIMOHAIBHYIO CTPYKTYPY NMPOBEAEHUS BBIUMCIUTEIBHOTO 3KCIIEpUMEHTa (IO
TEeMaTHKE UCCIIEIOBaHUS aCITUPAHTA).
2. Co3nate TBEPIOTENBbHYIO W CETOYHYIO MOJENU M3JENUS M DJIEMEHTOB TEXHOJIOTHYECKOTO
000py10BaHus (110 TEMATHKE HCCIIEIOBAaHUS aCIMPAHTA).
3. IIpencraButh anropuT™M pelieHHs MOJCIBHBIX 3a/ad O JBW)KEHHM TMOpIIHA, O pacraje
IPOM3BOJILHOTO Pa3phIBa, 00 OTPAKEHUN YIAPHOH BOJHBI OT KECTKON CTEHKH.
4. IlpoBectu aHanu3 3PPEKTUBHOCTH MapauUIEIbHBIX BBIUMCICHUN HA MPUMEpPEe MOEIbHOM 3a1aun
VCCIIEJOBAHMSI.

[TonHbBIN KOMIJIEKT BONPOCOB W 3aJaHMU IS C/ladd 3adeTa B (OpMe YTBEP)KICHHBIX
OMJIETOB XpaHUTCS Ha BBITyCKAIOUINX Kadeapax.



[Tpunoxenue 1

[Tpumep TUIIOBOH (POPMBI FIK3aAMEHAIMOHHOTO OHIIETa

Hanpasienue

24.06.01 ABuariioHHAas U PaKETHO-KOCMHYECKas
TEeXHHUKA

IIporpamma

TemoBsIe, AIIEKTPOPaKETHBIC

SHEPrOYCTAHOBKH JIETATEIBHBIX alllapaToB

JABHUI'aTCIIN n

MHUHOBPHAYKHU POCCHUHA
®OI'bOY BO «IlepMcknii HATMOHAJILHBIH Kagenpa
MCCJIEI0BATENbCKHI MOJUTEXHUYECKHI Mexarmia KOMUO3HITHOHHEIX MATEPHAIIOB H
KOHCTPYKIINU

yuusepcurer» (IIHUILY)
Jducuunianna

«KoMnbloTepHoe Mo/IeJIMPOBaHNe 32124
BbIYHMCJIUTEIbHON THAPOra30uHAMHKH»

BUWJIET Ne 1

1. OG1mas XxapakTepucTUKa MHOTOIIPOLECCOPHBIX BEIYMCIUTEIbHBIX CUCTEM.
2. Pa3paborars (YHKIMOHATIBHYIO CTPYKTYpPY MPOBEICHHUS BBIYMCIUTEIBHOTO SKCIIEPUMEHTa (IO

TEMaTHKe HCCIIEI0BAHUS aCIIMPAHTA).
3. IlpencraBuTh aJIrOPUTM pEIICHUST MOIEIBHOM 3a/1a4 O JABHYKCHUH TTOPIITHS.

B.A1. Monopckuii

CocraBurein
(noonucw)
P.B. Byns0oBuu

PyKOBOI[I/ITGJ'II) IporpamMmaI
(noonucw)
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JIucT perucrpanuy u3MeHeHHH

Jara,

Ne HOMep NMPOTOKO0JIA

I /;[ Conep:kaHue u3MeHeHUsI 3acenaHus kageapol.
IMoanucek 3aBeayoLIero
Kadeapoii
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