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200d).

PaGouas mporpaMma JMCHMIUIMEBL 3acilylllaHa M YTBEPIKICHA Ha 3ace/aHuu Kaephol
«PakerHo-KocMuueckas TexHuka U oHepreTuueckue cucrembry (PKTDC). IIporokon or <<)4

MAF 2017 N /5.
ai. kadenpoit PKTHC f
JI-p TCXH. HAYK. 11PO(. M.H. Coxonosckuii

Pazpadorunkn ML v /
JI-p TexH. Hayk, npod. kapeapnr MKMK /\'/ B.A. Mojopekwuit

KaH/I. TCXH. HayK, Jo1l. kadeps MKMK A.B. baGymkuna

Pykosojmrens  J-p TexH. HAYK, PO(.
IPOrPaMMBbl

P.B. bynsOoBuu

COI'JIACOBAHO:

Ipencenaress komuccuu 7

I1O MOATOTOBKC HAYYHBIX KaJ(poB /

Cosera 110 HayKe U HHHOBALUAM , /// 7 B.IL Tlepsaauyx

Havanbnuk ynpasienust JLLA. CBucrtkoBa
HOAIOTOBKH KaJpOB

BLICHICH KBATM(DUKALH

o



1. O0uue mos10xxeHUs

1.1 Heap yuyeOHO# aucUMIUIMHBI — oOecrieueHne ©0a3bl HWHXXEHEPHOW TOJITOTOBKH
acTlMpaHTa, TEOpPETUYeCKass W MPAaKTHYeCKas TMOJATOTOBKA B 00JacTH KOMIBIOTEPHOTO
MOJICIMPOBAHUS  BBIYMCIUTEIBHON THUAPOTra30JMHAMHKH, W3Y4YCHUE HEIUHEHHBIX MOJeINei
(bI/I3I/I‘IeCKI/IX IpOLECCOB, PA3BUTHC MHKXCHCPHOI'O MBINIJICHUA, HpI/IO6peTCHI/IC HAaBbIKOB PCHICHUSA
MPUKIIAIHBIX 33/1a4 IPUMEHEHHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH.

B nmpomecce wu3ydeHHs JaHHOW JWUCHUIUIMHBI acIHUPAaHT (OPMHUPYET CIEIYIOIINE
KOMIIETeHI[UH:

Cnocobnocmov camocmosamenbHo 8bINOIHAMb PUIUKO-MEXHUYECKUe HayUHble UCCIe008aHUS
O ONMUMU3AYUU NaApamempos 00beKmo8 U Npoyecco8 ¢ UCHONb30BAHUEM CMAHOAPMHBIX U
CNeyuanbHo paspadomanHblX UHCIMPYMEHMANbHbIX U npocpammuulx cpedocme (OIIK-3).

1.2 3apaum yyeOHOW AMCUUIJIMHBI:

* hopmuposeanue 3nanuii

— 00 OCHOBax BBIYUCIMTEIBHOW THIPOTa30MHAMUKH; O (PU3NYECKHX M MaTEMaTHYECKHUX
OCHOBaX YHCIEHHBIX METOJOB (METOJ KOHEYHBIX JJIEMEHTOB, METOJ[ KOHEUYHBIX 00BEMOB, METO/
KOHEUHBIX pa3HOCTel); 00 OCHOBHBIX BHJaX HWHXXEHEPHOro aHamm3a ¢ npuMmeHeHnem CAE-
mporpaMM; B O0JacTH peaTu3alliid TEXHOJOTHUH BBICOKOIPOM3BOIUTEIBHBIX BBIYUCICHUN C
MIPUMEHEHHEM KIIACTEPHBIX CHCTEM M CYNEPKOMIIBIOTEPOB; 00 OOIIMX MPHUHIMIIAX PEHICHUS
MCCJICIOBATEILCKUX U MPAKTUICCKUX 33]1a4, B TOM YUCIIC B MEKIUCIUTUTMHAPHBIX 001aCTSX.

* hopmuposanue ymenuii

—1mo  pa3paboTke (QYHKIMOHAIBHOH  CTPYKTYPbl  IPOBEACHUS  BBIYHCIUTEIHHOTO
9KCIIEPUMEHTA U TBEPAOTEIILHON U CETOYHON MOJENIEH U3JEIINN U IEMEHTOB TEXHOJIOTHYECKOIO
00OpyIOBaHUsS; MO TMPOBEACHUIO aHAW3a HEJIMHEHHBIX MPOIECCOB HAa OCHOBE pEUICHHUS
MOJEIBHBIX 3aJad Ml  OLUEHKHM TIa30TMAPOJMHAMUYECKMX IIPOLECCOB B HUX; IO PEIICHUIO
NPUKIAIHBIX ~ HCCIEAOBATEIIBCKUX  3aJad C  IPUMEHEHUEM  BBICOKOIIPOM3BOIUTEIIBHBIX
BBIYMCIIUTEIIBHBIX CUCTEM U COBPEMEHHBIX CUCTEM MHXKEHEPHOI'O aHAJIN3A.

* hopmuposanue nagvikos

— 10 TOATOTOBKE M TPOBEACHHUIO BBIYUCIUTEIBHBIX HKCICPUMEHTOB C IPUMEHCHHEM
BBICOKOTIPOU3BOIUTEIIHHBIX BHIUUCIUTEILHBIX TEXHOJIOTUH U COBPEMEHHBIX CUCTEM WHKEHEPHOTO
aHajaM3a; TOCTAHOBKE U PEIICHHUI0 MOJECIbHBIX HEIMHEWHBIX 3aJa4d THAPOra30IduHAMUKH;
MPOBEJICHUS aHaJKM3a IMOJIyYEHHBIX PE3YJIbTATOB IMPH peajH3allMd HayYHO-HCCIIECI0BATEIbCKON
JEeSITeTIbHOCTH.

1.3 IIpenmeToM ocBOEeHHS IMCUMIIJIMHBI ABJISIOTCS CJIeAy0IHe 00beKThI:
— CAE-nporpammsl;

— MOJICJIbHBIE 33/1a4U Ta30THIPOIMHAMUKY;

— BBICOKOIIPOM3BOJUTEIbHBIE BEIUNCIUTEIBHBIE CUCTEMBI.

1.4 MecTo y4eOHOI1 JMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMBbl

Hucummmua B1.JIB.01.3 «KommnberoTepHoe MOJEIMPOBAHUE 3a7a4 BBIYMCIUTEIBHOU
THJIPOTa30MHAMUKN» SBIISETCS JAUCHUILUIMHON MO BHIOOPY BapMaTUBHOW 4YacTH IMKIJIA 6a30BOTO
y4eOHOro IJjaHa.

Jns  (opMupoBaHHs 3asBIEHHBIX KOMIIETCHIMH MPEIIIECTBYIOUMMUA JTUCIMUITTMHAMU
SBIISIOTCSA CIELMAJIbHBIE JUCHUIUIMHBI MO COOTBETCTBYIOLMM HaIlpaBIeHUSM OakallaBpuara.
JlucuMIinHa MOYKET MCIIONIb30BaThCsl MPU MOATOTOBKE K CAaue KaHIUAATCKOrO JK3aMeHa IIo
CHEIHATbHOCTH, TPH NPOXOXKJACHUU HAay4YHO-HCCIEA0BATENbCKOM MPAKTUKK M BBINOJIHEHUU
Hay4YHO-KBAIN(UKALMOHHOM paboThI (qrccepTaim).



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

B pesynbrare u3yyeHHs AMCHMILIMHBI ACIUPAHT JOJDKEH OCBOUTH YAacTH YKa3aHHBIX B
nyHkTe 1.1 KOMIETeHINI U IEMOHCTPUPOBATH CIACAYIOIIUE PE3YIbTAThI:

3HaTh:

— 00IIMe NPUHIUIBI PEIICHUS UCCIEN0BATEIbCKUX U NMPAKTUYECKUX 3a/1ad, B TOM YHUCIIE B
MEXIUCIUIIMHAPHBIX 00JIACTSIX;

— BUIbl MH)KEHEPHOTo aHaiu3a ¢ npumeHenneM CAE-nporpamm;

— OCHOBBI BBIUMCIINTEIILHOW I'MIPOTra30AMHAMUKHY;

— u3nueckue W MareMaTU4ecKue OCHOBBI YHCICHHBIX METOJOB (METOJ KOHEYHBIX
3JIEMEHTOB, METO]I KOHEYHbIX 00BEMOB, METOJI KOHEUHBIX PA3HOCTEN);

— OCHOBHBIE ~ TEXHOJIOTUHM  BBICOKOIPOM3BOJAUTEIBHBIX  BBIYMCIECHUH, OCOOCHHOCTHU
IPUMEHEHMS KJIACTEPHBIX CHCTEM U CYNEPKOMIIBIOTEPOB;

YMmeThb:

— pa3pabarbiBaTh  (DYHKUHMOHAIBHYIO  CTPYKTYpY  TPOBEACHHS  BBIYUCIUTEIHLHOTO
IKCIIEPUMEHTA;

— pa3pabareiBaTh ~ TBEPIAOTENBHYIO M  CETOUYHYIO MOJENH U3JCNUM U DJIEMEHTOB
TEXHOJIOTUYECKOTO 000PYI0BAHUS;

— IPOBOJIUTh aHAJIM3 HEJIMHEHHBIX MPOIECCOB HAa OCHOBE PEIICHHMS MOCIBHBIX 3adad JJis
OILICHKHN FaSOFI/II[pOI[I/IHaMI/I‘-IeCKI/IX HpOHCCCOB B HUX

— pemiaTthb MIPUKJIATHBIC HCCIIEI0BATENLCKHE 3aJa4n c MIPUMEHEHHUEM
BI)ICOKOHpOI/ISBO[[I/ITCJII)HBIX BBIYHUCIINTCIIBHBIX CUCTCEM H COBpeMeHHI)IX CUCTEM I/IH)KeHepHOFO
aHaJIN3a;

Baagern:

— HaBBIKAMH I10 TOJTOTOBKE M TMPOBEACHUIO BBIYHCIUTEIBHBIX JKCICPUMEHTOB C
HpI/IMeHeHI/IeM BLICOKOHpOI/IBBOI[I/ITCJ'IBHI)IX BBIYHUCIINTCIIBHBIX TGXHOJ'IOFI/II\/'I u COBpeMeHHLIX
CUCTEM MHKEHEPHOTO aHaJIN3a;

— HaBBIKaAMHU ITIOCTAHOBKH U pCHIeHI/ISI MOACJIBHBIX HGHHHeﬁHBIX 3aga4y FI/II[pOFaBOI[I/IHaMI/IKI/I;

— HaBbIKAMHM TPOBEJICHMS aHAJIN3a MOJIYYCHHBIX PE3YJNbTaTOB NpPH pean3aluyd Hay4yHO-
HCCIIEI0BATCILCKON JIEATCIIEHOCTH.

2.1 IncuuniauHapHas kapra komnereHuuu OIIK-3

Kon ®opMyJIMPOBKA KOMIIETEHIMHU

OIIK-3 CriocoOHOCTb CaMOCTOSTENILHO BBIMOIHATh (GU3UKO-TEXHUYECKHUE HAYUHbIE
WCCIIEJOBAHUS JJIs1 ONTUMH3AINH NTapaMeTPOB OOBEKTOB M IIPOLIECCOB C
UCIOJIb30BAHNEM CTAHIAPTHBIX U CHEIHAIBHO pa3pabOoTaHHBIX
WHCTPYMEHTAIBHBIX U TIPOTPAMMHBIX CPEIICTB

Kon ®opMyIHMPOBKA TMCHUIIMHAPHONH YaCTH KOMIIETEHIUH

OIIK-3.51.1B.01.3 | CrtocoGHOCTh K MOCTAHOBKE 3a]1a4 Hay4HbIX UCCIIEIOBAaHUI U TPOBEIECHUIO
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS C IPUMEHEHUEM COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJOTUHA B 00IACTH aBHAITMOHHONW aKyCTUKH




Tpeﬁonaﬂnﬂ K KOMIIOHCHTHOMY COCTaBy YaCTU KOMIECTCHIIUHA

IlepeyeHb KOMIIOHEHTOB

Buab yueoHoii
padoThI

CpencrBa
OLIEHKH

3HaTh:

—o0mue TPUHIUMBI PEIIeHUs HUCCIeI0Ba-
TEJIbCKUX U NMPAKTHUECKUX 3a]a4, B TOM YHCIIEe B
MEKIUCIUTUTMHAPHBIX 00JIaCTSIX;

— BUJIbl MH)KEHEPHOr'0 aHaju3a ¢ IPUMEHECHUEM
CAE-nporpamm;

— OCHOBBI BBIUNCIIUTEIbHON TUIpOra3o-
JUHAMUKH;

— Qu3nueckue W MaTeMaTHYECKUE OCHOBBI
YUCICHHbIX  METOJOB  (METOA  KOHEYHBIX
AJIEMEHTOB, METOJI KOHEYHBIX OOBEMOB, METOJ
KOHEYHBIX pa3HOCTe);

— OCHOBHBIE TEXHOJIOTHH BBICOKO-
IPOU3BOIUTENBHBIX BBIUMCIIEHUH, 0COOEHHOCTH
PUMEHEHUS KJIACTEPHBIX CUCTEM u
CYIIEPKOMIIBIOTEPOB

Camocmoamenvrnas
paboma acnupaHmos.

Cobeceoosanue.

Ymernb:

— pa3pabarbeiBaTh (DYHKIUOHAIBHYIO CTPYKTYPY
MMPOBCACHMA BbIYHUCIIUTCIIBHOI'O SKCIICPUMEHTA,

— pa3pabareiBaTh TBEPIOTEIBHYI0O U CETOYHYIO
MOJIETIH M3JIEJIUI U 3JIEMEHTOB TEXHOJIOTHUECKOTO
000pyIOBaHUS;

— IPOBOJIUTH AaHAJN3 HEIMHEWHBIX IMPOIIECCOB
Ha OCHOBC pPEIICHUA MOJACIIBHBIX 3aaa4d OJid
OIICHKU Ta30TUAPOAMHAMUYECKUX MPOIECCOB B
HUX;

— pemiath ~ TPUKIATHBIE  HCCIIEIOBATEIILCKUEC
3aJayl  C  TPUMEHEHHEM  BBICOKOIPOM3-

BOIUTCIIbHBIX BBIYHCIINTCIIBHBIX CUCTEM u
COBPEMECHHBIX CUCTEM MHKXCHCPHOI'O aHajIn3a.

Hpakmuqecmte 3AHAMUA.

Camocmosmenvras
paboma acnupanmos.

Cobeceoosanue.
Teopueckoe
3a0aHue.

Baanerb:

— HaBBIKaMHU I10 IIOATI'OTOBKE H HpOBeZIGHI/IIO
BBIYHMCIIUTEIBHBIX JKCIIEPUMEHTOB c
HpI/IMeHeHI/IeM BI)ICOKOHpOI/ISBO)II/ITCJ'IBHI)IX
BBIYMCIIUTENIbHBIX TEXHOJIOTHM U COBPEMEHHBIX
CHCTEM MHKEHEPHOI'0 aHaJIn3a;

— HaBBIKaMU MMOCTAaHOBKH u peleHust
MOJIEJIbHBIX HEJIMHEUHEIX 3a1a4
TUPOTa30AUHAMHUKH;

— HaBbIKaMH HpOBGJIeHI/ISI aHaJIn3a HOJ'Iy‘-IeHHBIX
pe3yJbTaTOB  INpU  pealld3alud  HAay4dHO-
HCCIICIOBATEILCKOM eI TCIILHOCTH.

Camocmosmenvras
paboma acnupaHmos.

Cobeceoosanue.
Teopueckoe
3a0aHue.




3. CTpykTypa y4eOHOii IUCHUIIMHBI 10 BUAAM U (popMaM yueOHOH padoThl

O6mas Tpynoémkocts nucturuinHbl coctarisiet 3 3E (1 3E =36 gac.).

Tab6muma 3.1
O6beM 1 Bubl y4eOHOU pabOThI
Ne TpymoemMKoCTb, .
ILIL. Bup y4yeOHoii padoThl
3 cemecTp
1 | AynurtopHas paborta 36
B ToMm unce:
Jlexmmm (JI) —
[Ipaktuueckue 3austus (I13) 32
Koutpois camocTositenbHoi padotsl (KCP) 4
CamocrosarenbHas padora (CP) 72
3 | UroroBas arrectauus no AUCUUILIAHE: —
3auer
®opma UTOrOBOr0 KOHTPOJIS 3auer
4. Conep:xkanne y4eOHOWH TUCHUIINHBI
4.1 MoayabHbIi TeMATHYECKUH TJIaH
Tabnuma 3.2
Temaruueckuil TIaH MO MOAYISIM Y4eOHOM TUCHUIUTUHEI (3 ceMecTp)
H KounuecTBo 4acoB 1 BUABI 3aHATHIA
omep
pas- ayaAUTOpHAasA pr}lo-
nesa I-LocMill:l;;“::I’; padora Hroropeii | CAMOCTON | grvicocrn,
MCIH- AncH KCP KOHTPOJIE TeJbHAas u/3E
TUTHHBI Bcero | JI 3 padora
| 1 2 2 4
2 2 2 2 4 8
Bcero no pasaeday: 4 4 8 14
5 3 4 4 8 12
4 24 24 2 56 82
Bcero no pa3neny: 28 28 2 64 96
IIpomeskyTounas
3a4er 3ayer
arrecTanus
Hroro: 32 - 32 4 - 72 108/3




4.2. Conep:xxaHue pa3/iesioB U TeM Y4eOHOM TMCUUILIHHBI

Pa3)1e.11 1. Oﬁmne NPUHIUIBI PEIICHUA UCCJICA0BATC/IILCKUX 3a1a9 1 IPUMCHCHUE
COBPEMEHHBIX BBICOKOIIPOU3BOAUTC/IBbHBIX BBIMUC/INTEC/IbHBIX TEXHOJOTrui
(IT — 4u., CP — 8u.)

Tema 1. O01mme NpUHUMIIBI PelIeHUs HCCJIeJ0BaTeNbCKUX 32/1a4 B 00/1aCTH
THAPOra30JUHAMMKHU

OCHOBBI YHMCIIEHHOTO MOJEIUPOBAHUS U BBIYMCIUTENbHBINA dKcliepuMeHT. dusnueckue u
MaTeMaTHYeCKUEe OCHOBBI YMCIEHHBIX METOJIOB (METOJ KOHEYHBIX OOBEMOB, METOJ KOHEUHBIX
pa3HOCTEW, METOJ KpPYIHBIX YacTUI[ U Jp.). OTalbl BBIYUCIUTEIBHOIO SKCIEPUMEHTA OT
IIOCTAaHOBKM 3a7lauyd [0 aHajM3a pe3ynbTaToB. Buabl uHxeHepHoro ananuza. Pemienue
MHXEHEPHBIX 3a1a4 ¢ npuMeHeHueM CAE-monyneit.

Tema 2. BbICOKONIPOU3BOANTEIbHbIE BHIYUCIUTENbHbIE CHCTEMBI

Kpartkuii 0030p mapaaienbHbIX BBIYMCIUTENBHBIX CUCTEM M MX Kiaccudukarus. OOmast
XapaKTepUCTHKA MHOTOIPOLIECCOPHBIX BBIYUCIUTENBHBIX cUCTeM. CTpyKTypa COBpPEMEHHBIX
MHOTOIIPOLIECCOPHBIX BBIYMCIUTENBHBIX KOMIUICKCOB, OpraHu3alys paboThl KIIACTEPOB, BHIBI
pemaembIix 3a1a4d. Ouenka 3pPeKTHBHOCTH MapaUIeIbHBIX BRIYUCICHUH.

Paznen 2. HpI/IMeHeHI/IeM CUCTEMBI MHKCHEPHOI'O aHAJ/IN3a IIPHU PCHICHUH HH/KEHECPHDBIX

3aj1a4 B 00J1aCTH ra30ruJIpoAHHAMUKHI
(IT—28u., CP — 64u.)

Tema 3. TunoBoii nuurepgeiic 1 PyHKUMOHAIBbHBIE BO3MOKHOCTH CHCTEMbI
un:keHepHoro anaiauza ANSYS Workbench — ANSYS CFX

IIpenpoueccop. Consep. Ilocrmpoueccop. IlocTpoeHue TBEpIOTENBHON W CETOYHOU
Mojieliel BRIOpaHHOTO 00beKTa MoieMpoBanus. IMmopT pacueTHo# o0IacTu.

Tema 4. Perienre THIIOBBIX 32124 B 00J1aCTH THAPOTa30AMHAMUKH

IlocranoBka 3amaunm ucciaenoBaHuss. Dusmueckas mnoctaHoBka. MaremaTudeckas
[IOCTAaHOBKA. 3a/laHM€ TPaHUYHBIX YCIIOBUH. 3aJlaHue apaMeTpoB MeTOJI0B pacueTa. [IpoBenenue
pacuera. [IpocMoTp pe3yibTaToB pacuera B rpaduueckoil Gpopme ("Buzyannzanus" pe3yabTaToB
pacueToB) U COXpaHEHHE JaHHBIX B (ailyibl. AHAINU3 pe3ysIbTaToB.

4.3. Ilepeuennb TeM J1a6OPATOPHBIX padoT
[Tpu n3yueHnn JaHHOM JUCHHUIUIMHBI 1a00paTopHbIe PabOThI HE MPEyCMOTPEHBDI.

4.4. IlepeyeHb TeM NPAKTHYECKUX 3AHATHH

Taomuma 3.3
Howmep
HaunmenoBanue [IpencraBnenue
Ne TEMBI HaunmenoBanue TeMbl
OLICHOYHOTI'O OIICHOYHOTI'O
I.I. | JUCLU- MIPAKTUYECKOTO 3aHATHUS
CpeacTBa CpeacTBa
IJTUHBI
1 1 dusnueckue 1 MareMarndeckre ocHOBEI | CobecenoBanne Bomnpocs! o
YUCJIIEHHBEIX METOJOB — METOJ KOHEUHBIX TeMaMm /
DJIEMEHTOB, METOJ KOHEYHBIX OOBLEMOB, paszaenam
METOJl KOHEYHBIX Pa3HOCTEH. OTambl JTUCIUTLTAHE]
BBIUMCIIUTEIBHOTO DKCIIEPUMEHTA




2 [Ipumenenue BvicOKOnpon3BoauTenbHBIX | CobecenqoBanue Bormpocsl o
BBIYMCIIUTENBHBIX CHCTEM IpPU PELICHUU TeMam /
HCCIIEI0BATENbCKUX 3a1a4 paszuenam

JUCUUTIINHBI

3 3HAKOMCTBO c untepdeiicom  u | CobecenoBanue Bomnpocsr 1o
(GYHKIIMOHATIbHBIMU BO3MOKHOCTSIMU TeMam /
CUCTEMbI HHXeHepHoro aHanu3a ANSYS paznenam
CFX TUCIIUILTUHEI

4 Pemenue 3a1a4u cBepx3ByKoBoro | IIpakruueckoe Tembl
o0TeKaHus Kpbliia 3a/1aHHe MPAKTUYECKHUX

3alaHuI

5 Pemrenne 3amaun  cMmemeHus nOTOKOB | [Ipaktnueckoe Tembl
KHUAKOCTU 3a/laHue IIPAKTUYECKUX

3a/1aHUI

6 MopenupoBanue TE€UYEHUs yepes | [IpakTuueckoe Temsbl
MOPUCTBIA MaTepual 3a/1aHKe MPaKTUYECKHUX

3alaHU I

7 Pewenue 3a/1auu MozenupoBanus | [Ipaktuyeckoe Tembl
TEUEHUs B TypOOMammHax 3a/laHue MIPaKTUYECKUX

3aJaHuN

8 Pemenne 3a7a4u conpsikeHHoro | IIpakrtnueckoe Temsbl
TerooOMeHa B KOHCTPYKIIUU 3a/1aHKe MPaKTUYECKHUX

3alaHUI

9 Pemenne cBsA3anHOM 3amaum — TedeHue | IIpakrtnueckoe Temsbl
IIOTOKA XKUAKOCTH B IPOTOYHOM TpPAaKTE | 3aaHUE IIPAKTUYECKUX
KOHCTPYKLUU M TIPOBEJIEHUE IOCIEIyI0- 3alaHui
OIeT0  TEIJIOBOTO U CTPYKTYpPHOIO
aHaJIM3a KOHCTPYKLIMU

4.5. IlepeyeHb TeM CEMHHAPCKUX 3aHATHH
HpI/I HN3YUCHUHA }laHHOﬁ JAUCHUIINIMHBI CCMUHAPCKUEC 3aHATHA HEC IPECAYCMOTPCHBI.

4.6. Conep:xaHue caMOCTOAITEILHON Pa0doThI ACIINPAHTOB

CaMocTrosTenbHas pa60Ta ACITUPAHTOB

KOHKPCETHBIX BOIIPOCOB M BBINMOJIHCHUN MHAUBHUAYAJIbHBIX SaI[aHHfI.

3aKJIII0YacTCA B TCOPCTHYCCKOM HU3YUYCHUU

Tabmuma 3.4
TeMbl caMOCTOSITETbHBIX 3aJaHHH
HanmenoBanune [IpencraBnenue
No | Homep temsl HanmenoBanne TeMbI
o OLICHOYHOT'O OLICHOYHOTO
IL.I. | AACIUAIIAHEI CaMOCTOSITEIIbHON PabOThI
CpeAcTBa CpeacTBa
1 Ousnueckue u Maremarudeckue | CobecenoBanme Bomnpocs! o Temam
OCHOBBI YHCJIEHHBIX METOJOB / paznenam
(METOJ KOHEUYHBLIX D3JIEMCHTOB, M CITUTIMHBI

METO KOHCYHBIX O6’B€MOB,
METOJ KOHCYHBIX p%HOCTCﬁ)




2 2 Onenka >¢dexruBHOCTH Tapan- | CobecenoBanue Bormpocsl o remam

JIENbHBIX BHIYMCICHUI / paznenam
JTUCIUTLTAHBI

3 3 Ocobennoctu uHTepdeiica u | CobecenoBanue Bomnpoce! o Temam
JeTaJbHbIE BO3MOXHOCTHU / pa3nenam
CUCTEMbl MH)KEHEPHOI'0 aHalln3a JUCIUILTAHBI
ANSYS CFX

4 4 Yactueie  ciaydyanm  pemieHus | UnnuBuayanbHoe | Tembl
WHXCHEPHBIX 3a7a4 B OOJIACTH | 3aJaHUC WHIABUTYyaIbHBIX
TUAPOTa30AMHAMUKHI 3aJlaHuM.

5. MeToauuecKkue YKazaHud QJid aClMMPAHTOB 110 UBYIYCHUTIO JUCHHUIIIMHBI

[Ipyn n3yuennn nucumIuiiHbl «KOMIIBIOTEPHOE MOJENMPOBAHHME 3a1a4 BBIYHMCINUTEIBLHON
T'MJIPOTra30AMHAMUKN» aCIIMPAaHTaM 11eJ1eCO00Pa3HO BBITOIHATH CIIEIYIOLIEe PEKOMEHAALUU:

1. 3yuyeHue yueOHONU JUCIUIUIMHBI TOJKHO BECTUCH CUCTEMAaTUYECKH.

2. Ilocne u3ydyeHus kakoro-nubo pasjena Mo y4yeOHUKY WJIM KOHCHEKTHBIM MaTepHajam
PEKOMEHIYEeTCsl IO MMAMSTH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, OIIPEACIICHHUS, IOHATUS pa3jiena.

3. Bea TemaTHKa BOIPOCOB, M3YYaeMBIX CaMOCTOSITENIBHO, 3aJaeTcsl mpenonaasarenem. Vi
K€ JAI0TCSl UCTOYHUKU (B IEPBYIO OuYepe/b BHOBb HU3JIaHHBIE B IEPUOJAMYECKON HaydyHOU
auTeparype) Ui 6osee AeTalbHOr0 MOHUMAaHUs BOIPOCOB, 03BYYEHHBIX HA JIEKLIUH.

4. K BBINIOJTHEHUIO MPAKTUYECKUX 33JaHUN TPUCTYIATh IOCIIE CAMOCTOSTEILHOW PabOoThI 110
U3Y4YECHHUIO TEOPETUYECKUX BOIIPOCOB.

6. O0pa3oBaTe/bHbIE TEXHOJIOTHH, HCIIOJIb3yeMble
i popMUPOBAHMS KOMIIETEHIM A

I[J'ISI YCIICHIHOTO OCBOCHUSA AOUCHUILIMHBI MPUMCHAIOTCA PAa3JIMYHBIC O6p330BaTCJ'H)HBIe
TEXHOJIOTUH, KOTOpble 00eCrneynBarOT JOCTHKCHHE IUIAaHUPYEMBIX pPe3yJabTaToB OO0y4YEeHHS
COTJIaCHO OCHOBHOM Tpo(eccroHanbHON 00pa30BaTeIbHON TPOTrPAMMBI.

[IpoBeneHue MpakTUYECKUX 3aHATHI OCHOBBIBAETCS HA MHTEPAKTUBHOM METOJAE OOYYCHHs,
MPY KOTOPOM aCHHUPAHTHI B3aMMOJCHCTBYIOT HE TOJLKO C MIPEMOAaBaTeNieM, HO U JIPYT C JIPYTOM.
[Ipu >TOM TOMUHUPYET aKTUBHOCThH aCMUPAHTOB B Ipoiiecce 00yueHusi. MecTo mpernoaaBarens B
HWHTCPAKTUBHLIX 3aHATUAX CBOAUTCA K HAIIPABJICHUIO ACATCIBHOCTU ACIIMPAHTOB Ha JOCTHUKCHHC
nenei 3aHATUsA. Bompochl mpemnojaBaTens HaleleHbl Ha aKTUBH3AIMIO IMPOILIECCOB YCBOCHHUS
MaTepHuaia, a TakKe Ha pa3BUTHE JIOTMYECKOTO MbINIIeHHs. [IpemoaaBarens 3apaHee HaMedaeT
CIHUCOK BOMPOCOB, CTUMYJIUPYIOIIUX aCCOIMATUBHOE MBIIUICHNUE U YCTAaHOBIICHUE CBS3EH C paHee
OCBOEHHBIM MaTEPHAIIOM.

7. ®oHJ OLCHOYHBIX CPEICTB
@OHJI OLICHOYHBIX CPEACTB Ui INPOBEINCHUS INPOMEKYTOYHOM aTTECTALMU U TEKYILEro
KOHTpOJISI MO JaucuMIuInHE «KOMIIBIOTEpHOE MOJEIMPOBAaHUE 337a4  BBIYMCIHMTEIBHON
THJIPOTra30AMHAMHUKN MPEJICTAaBIICH B BUE MPUIIOKEHUS K paboyell mporpaMme AUCHUTUINHBL.




8. Ilepeyenn y4eOHO-MeTOAMYECKOT0 U MH(OPMAIIMOHHOIO 00ecnieYeHH s IS
CaMOCTOSITEJIbHOM Pad0Thl 00y4aI0IIUXCH

8.1. Kapra o6ecneyeHHOCTH JUCHUIJIMHBI Y4eOHO-MEeTOANYECKOii JJuTepaTypoii

B1.1B.01.3 bnok 1 «/{lucyunnunst (modynu)»
«Komnvromepnoe (yuxn Oucyunaunvl/b10x)
Mooenupoganue 3a0au
- 0a3oBast 4aCTh IUKJIA o0s3aTenpHas
GbIUUCTUMEIbHOTL 5
B L — x | BapuatuBHas yacTh KA | x | mo BeIOOPY
acrypaHTa
(unoekc u nonnoe Hazeanue OUCYUNIUHDL)
16.06.01 Du3uKo-mexnuuecKue HAYKU U MexHo102uu
05.07.05 Aeuayuonnasn aKycmuka
KOO Hanpaeﬂemm/ (l’lOJZHble HAUMEHOoB8AHUsl HanpaeleHusl noo02omoexu /
wugp HayuHOU CneyuarbHOCmu HANPABIEeHHOCMU NPOSPAMMbL
2017 Konungectso
Cemectp(b) 3 acCIMpaHTOB 2
(200 ymeeporcoenus

yuebHOo20 Niana)

ABpPOKOCMUYECKUN
(pakynomem)
PKTOC ten. 8(342)239-12-33; rkt@pstu.ru
(xagheopa) (xonmaxmmuas ungopmayus)
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8.2. [lepeyeHb OCHOBHOM M JONOJHHUTEIbHON Y4e0HOI JTUTEPaTypPhI

KosmuecTBo
Bbub6anorpaguyeckoe onucanue JHICMILTIPORB B .
oubnuoteket+kadenpe;
Ne (asmop, 3aenasue, U0 U30AHUSL, MECMO, U30AMENbCMEBO,
MECTOHAXO0K/IEeHUe
200 U30aHUsl, KOJIUYeCmeo CMpaHuy,)
3J1eKTPOHHBIX
H3IaHui
1 OcHoBHas quTeparypa
1 Kannyn A.b. ANSYS B pykax unxxenepa: [Ipaktuueckoe 6
pykoBoJCTBO: [yueOHOe nocobue] / A. b. Karutyn, E. M.
Mopo3zos, M.A. OndepreBa. — Mocka: JIubpokom, 2015.
2 [unarens JI.IL. Cuctembl aBTOMAaTU3UPOBAHHOTO TPOEKTUPOBA- 25
Hus. PelieHne 3a1a4 npOYHOCTHOTO aHAIM3a C UCIIOIb30BAHUEM + Ob ITHUITY
nakera nmporpamm ANSYS 12.1: yueGHO-MeTOIMYECKOE TOCOOUE
/ JI. T1. unarens. — [epmb: U3a-so ITHUITY, 2015.
2 JlonoJIHUTeIbHAS JTUTEpaTypa
2.1 YuyeOHble M HAYYHbIEe U31AHUS
1 bacos K.A. ANSYS nnsa koucrpykropos. — 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 U3IaHuUs

1 | «CAIIP u rpaduka». — KomnsroreplIpecc, 2016. — URL:
http://www.sapr.ru/(nara obpamenus 01.01.2016)

2.3 HopMaTHBHO-TeXHUYeCKHE U3IAHUS

He npenycMmotrpensl

2.4 O¢puunanbHbie U3TaAHUS

He npenycmoTpensl

8.3. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIIMOHHOM ceTH « AHTEepHETY,
HEeOO0XO0AUMBIX /1JI51 OCBOEHMS IH CIIUTLITUHBI

1
8.3.1. JIuneH3nOHHBIE pecypchl
1. Onexmponnas  oubnruomexa  Ilepmckoeo — HAYUOHANBHOZO — UCCIEO08AMENLCKO2O

noaUmMexHuyeckoeo yHugepcumema [Onekmponmusiti pecypc] : [nonnomexcmosas 6asza OaHHbIX
9NeKMPOH. 00K., usoau. 8 Uz0-ee ITHUIIY] / Ilepm. nay. uccied. nonumexu. yn-m, Hayu. 6-xa. —
Ilepmw, 2016. — Pesxcum oocmyna: http://elib.pstu.ru, c60600ub1U. — 3aen. ¢ IKpaua.

2. Dnexmponno-oubnuomeynasn cucmema Mzoamenvcmeso «Jlanvy [Inekmponnviii pecypc] :
[nonnomexcmosas 6asa OaHmblX : DNEKMPOH. GEPCUU KH., JHCYPH. NO 2YyMaHum., obwecms.,
ecmecme. u mexw. Haykam] / dnekmpon.-oubn. cucmema «M30-6a «Jlanvy. — Cankm-Ilemepbype,

2010-2016. — Pesxxcum oocmyna: http://e.lanbook.com, no IP-adpecam xomnwvromep. cemu Ilepm.
Hay. uccneo. NONUmexH. yH-ma. — 3a2ii. ¢ 9Kpaud.

coOcTBenHbIe Wi npenocrasisiembie [IHUITY mo goroBopy
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http://www.ansyssolutions.ru/
http://elib.pstu.ru/
http://e.lanbook.com/

3. ProQuest Dissertations & Theses Global [Onexmpounwiii pecypc] : [nonnomexcmosas
0aza OaHHBIX : OUC. U OUNTIOMHbBIE PADOMbL HA UH. 513. NO 8cem ompacaam sHanus] / ProQuest LLC.
— Ann Arbor, 2016. — Pexcum oocmyna: http://search.proquest.com/pgdtglobal/dissertations, no

IP-aopecam komnviomep. cemu Ilepm. Hay. uccieo. noaumexu. yu-ma. — 3azi. ¢ IKPaua.

4. Dnekmponnasn  oubnuomexa  duccepmayuti  PI'E - [Onekmponnwviii  pecypc]
[nonnomexcmosas 6aza OAHHLIX | IEKMPOH. 8epcuu Ouc. u asmoped. ouc. no 6cem ompaciiam
snanus] / Dnexkmpon. 6-ka ouc. — Mockea, 2003-2016. — Peowcum oocmyna: http://diss.rsl.ru,
Komnwviomep. cemv Hayuy. 6-xu Ilepm. nay. uccieo. nonumexw. yn-ma. — 3aei. ¢ IKpaua.

5. Cambridge Journals [Electronic resource : noinomexkcmosas 6a3a OAHHbIX & IEKMPOH.
JHCYPH. NO 2YMAHUM., ecmecms., U mexH. Haykam Ha awnen. a3.] / University of Cambridge. —
Cambridge :  Cambridge  University  Press, 1770-2012. —  Peocum  docmyna:
http://journals.cambridge.org/. — 3aen. ¢ akpana. 11.

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

2. Unowcenepro-mexuuyeckuii  ocypnan  «ANSYS Solutions.  Pycckaa  pedakyusy  —
http://www.ansyssolutions.ru

3. Cauim komnanuu ANSYS. Int. — http://www.ansys.com/
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http://search.proquest.com/pqdtglobal/dissertations
http://diss.rsl.ru/#_blank
http://diss.rsl.ru/
http://www.ansysadvantage.ru/

8.4. IlepeyeHb JIMIEH3MOHHOI0 POTPAMMHOI0 00ecIeYeHHs

HaumenoBanue
Ne Bup yyeoHoro Per. nomep | Ha3Hauenue nmporpamMMHOro
NPOrpaMMHOI0
.1 3aHATHSA JIMIeH3UH NPOAYKTA
NPOAYKTA
1 |IIpakTuueckoe ANSYS 444632 CAE-nporpamma
2 |[IpakTuueckoe Office Professional 42661567 st ohopMiIeHnsT HaydHO-
2007 TEXHHYSCKUX OTYCTOB,
0030pOB U MyOIMKaui
9 Onucanue MaTePUAIbLHO-TEXHHUYECKOI 0a3bl, HEOOXOTUMON 1JIs1 OCYIIeCTBJIECHUSI
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE
9.1. CnenuaJjibHbIe IOMeIEHHUSI M TIOMeNIeHNsI 1JIS CAMOCTOSITEIbHOM padoThl
Tabnuma 9.1
IHomemenus KoiamnuecTBo
Ne ILnomanmb,
/o Hpunanaexnocts| Homep M2 nocaa0MHBIX
HasBanue MeECT
(kadenpa) ayaAuTOpUH
1 2 3 4 5 6
1 MynpTUMenuiHAS PKTOC 304 x.JI 72 42
ayIuTOpUs AKD
2 | KoMnbroTepHBIH Ki1ace PKTOC 314, 72 12
kopnyc /]
9.2. OcHOBHOe yueOHOe 000py/i0BaHHE
Tabnuma 9.2
Ne HanmenoBanue u Mapka Ko1-Bo, ®opma BJIaieHHs, 101b30BAHUSA Homep
odopynoBanus (cTeHaa, (COOCTBEHHOCTD, ONIEPATHBHOE
n/n e/l. ayiuTOpuun
MaKeTa, IIaKara) yIpaBJieHHE, APEHIA U T.I1.)
1 2 3 4 5
1 |IIpoextop Panasonic PT- OnepatuBHOE ynpaBlleHHE 304,
LB78V xopmyc /1
2 |Kommsiotep — HOyTOYyK HP 1 OnepatuBHOE ynpaBlIeHHE 304,
G62 kopmyc J]
3 |IlepcoHanbHbIe KOMIBIOTEPHI 12 OmnepatuBHOE ynpaBlieHHE 314,
(mmpomteccop: AMD FX-8150, xopmyc /1
O3VY: 8 Gb — 7 wt.;
nporeccop: AMD Phenom 11
X4970,03V: 8 Gb — 5 mir.)
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JIucr perucrpanuy u3MeHeHHH

Jlara,

No HOMeEp MPOTOKOJIA

I /;1 Conep:xanue u3MeHEHUS 3acenanus kadeapsl.
Hoanuch 3aBexyroniero
kadenpoit

1 2 3

1

2

3

4

5

6
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MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoit deneparyn
denepanbHOE roCylapcTBEHHOE OIOIKETHOE 00pa30BaTENBbHOE YUPEXKICHHE
BBICIIETO 00Pa30BaHUS
«IlepMcKHil HAITMOHAJBLHBIH UCCIEN0BATEILCKUNA MOJUTEXHUYECKUI
yHusepcurter» (IIHUITY)

YTBEPXIAIO
[IpopekTop 1o Hayke ¥ UHHOBAIUSM

B.H. Kopotaes
« . »« » 2017 .

®OH/J OHEHOYHBIX CPE/ICTB

1J151 MPOBeAeHHsI MPOMEKYTOUHOI aTTeCTAIMN ACMUPAHTOB MO AMCHUIIIHHE
«KoMnbroTepHoe Moe/IMpoOBaHKe 32124 BbIYMCIANTEIbHOM THAPOra30IMHAMHUKH)

HanpasJjieHue noaroroBKu 16.06.01
q)I/IBI/IKO-TeXHI/I‘-IGCKI/IG HaYKI/I " TCXHOJIOTHUH

HanpasJiienHocts (mpo¢uiib) ABHalIMOHHAs aKyCTUKA
NPOrpaMMbl ACIIUPAHTYPHI

Hayunas cnenuajbHOCTH 05.07.05
TeroBble, AIEKTPOPAKETHBIC ABUTATEIIN
Y DHEPTOYCTAHOBKH JICTATEIIHHBIX aIIapaToB

KBanudukanus BpINyCKHUKA: Uccnenosarens. [IpenonaBarens-ucciaenoBaTenb

Boinyckaromas kageapa: PakeTHO-KOCMHYECKAs TEXHUKA U
suepreruueckue cucremsl (PKTIC)

®opma 00yueHHs: Ounas
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Yacos no pabouemy ydeOHOMY TUIaHY: 108 q
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®ona oneHouyHbix cpeacts (POC) ana nmpoBeaeHHs] MPOMEKYTOYHOH aTTeCTAIUM
odyuyawmuxcs no gucuuivinie « KoMmnbrorepHoe MoaeupoBaHue 3a1a4 BbIYMCIUTEIbHOM
TUAPOra3oIHHAMMKH» pa3paboTaH Ha OCHOBAaHHUHU CIICAYIOIIMX HOPMAaTHUBHBIX JOKYMEHTOB:
. @DenepalibHbIl TOCYIapCTBEHHBIH 00pa30BaTeIbHBIA CTaHIAPT BBICIIETO OOpa3OBaHUS,
YTBEP)KICHHBII NpUKa3oM MuHuCTepcTBa 00Opa3oBanuss W Hayku Poccuiickoit ®Deneparyn
No 882 ot «30» urons 2014 r. no HanpaBiaeHuro NoAroToBku 16.06.01 — ®u3nKo-TeXHUYECKUE
HAyKH U TEXHOJIOTHH.
. OO61as xapakTepuCcTUKa MPOTrPaMMbl aCIUPAHTYPHL;
. [Tacriopt HayuHoi cnermanbHOCcTH 05.07.05 — TermoBeie, 37EKTPOPAKETHBIC IBUTATEITH U
SHEProyCTaHOBKH JIETAaTEJIbHBIX allapaToB, pa3paOOTaHHBIM IKCHEPTHBIM COBETOM Bricuiein
aTTECTAllMOHHON KOMHCCHM MUHHUCTEPCTBA B CBSI3M C YTBEpXKIEHHEM IpuKa3za MuHOOpHayKu
Poccun ot 25 deBpana 2009 . Ne 59 «OO6 yrBepxkaenun HomeHKIaTypbl Hay4dHBIX
CHEUHATBHOCTEH, IO KOTOPBIM NPHUCYXKIAIOTCS y4YeHbIe CTeneHu» (pedakyus om 14 Oexabps
2015 200a).

dOC 3aCJIyllaH U YTBECPKACH Ha 3aCCAaHNU Ka(l)eﬂpbl «PakeTHO-KOCMHUYECKasi TEXHUKA U

sHepretuueckue cucteMmb» (PKTOC). IIpotokon ot «_ » 2017 1. Ne .

3aB. kadenpoit PKTOC

II-p TEXH. HAYK, IPpoQ. M.U. CokonoBcKuit
PazpaboTunku

I-p TexH. HayK, pod. kadeapst MKMK B.A. Monopckuit
KaHJl. TeXH. HayK, ao11. kadeapst MKMK A.B. baGymikuna
PykoBoauTens O-p TEXH. HAyK, Ipod. P.B. Bynb6oBuu
POrPaMMBI

COT'JIACOBAHO:

IIpencenarens KOMUCCHH
I10 MIOJITOTOBKE HAYYHBIX KaJpOB
CoBera 1o HayKe U HHHOBALUAM B.II IlepBaguyk

HavanbHuk ynpasieHus JILA. CBuctkoBa
MOJIFOTOBKU KaJIpOB
BhICHIEH KBaTH(PUKALIUN




1. Ilepedyenb (popMHpyeMBbIX YacTeil KOMIIETEHIUH, 3TANbI UX (POPMHUPOBAHNS U
KOHTPOJIHpPYeMbIe Pe3y1bTaThl 00y4eHHs

1.1. Ilepeyenb KOMIIETEHIUI ¢ YKa3aHUeM 3TanoB uX GopMHUPOBaHU B Ipolecce
O0CBOCHMSA 00pa30BaTEJIbHOI NPOrPaMMBbI

CornacHo OCHOBHOHM mnpodeccHoHabHOM 00pa3oBaTeNbHON MporpaMme aclupaHTyphl
yuebHas nucuuiuiiHa b1./IB.01.3 «KomnbroTepHoe MoaenupoBaHu€ 3a7ad BBIYMCINTEIbHON
THJIPOra30JMHAMUKN» y4yacTBYeT B (OPMUPOBAHUM CIEYIOUIEH AUCHUIUIMHAPHOW YacTH
KOMIIETEHIINH:

— Cnocobnocms ~ camocmosmenvHo  GbINOIHAMb  (QUUKO-MeEXHUYecKue  HayuHvle
uccne0osanusi Ol ONMUMUAYUU NAPAMEMPO8 00BEKMO8 U NpOYeccos ¢ UCNONb308AHUEM
CMAHOApMHBIX U CREYUANbHO PA3PAOOMANHBIX UHCIPYMEHMANbHLIX U NPOSPAMMHBIX CPeOCms
(OIIK-3).

1.2. ranbl popMUpPOBaHHNS KOMIIETECHIIUH
OcBoeHue yueOHOr0 MaTepHaa JUCUUIUIMHBI 3aIJITAHUPOBAHO B TEUEHUE OJTHOTO CEMECTpa
(3 cemectp). B cemecTpe mpeaycMOTpeHBbI ayIUTOPHBIE 3aHATUS — MPAKTUUYECKUE 3aHSATHS, a
TaK)Ke CaMOCTOsITeNbHAs paboTa acmUpaHTOB. B paMkax oOcCBOeHHs yduyeOHOro Marepuala
JUCITUTUIMHBL  (DOPMUPYIOTCS KOMIIOHEHTBI JTUCHUTUTMHAPHBIX KOMIICTCHIIUN 3Hamb, ymemo,
61a0emsb, YKa3aHHbIE B IUCHUIUIMHAPHBIX KapTax kommereHuui B PIIJ[, koTopbie BHICTYHAIOT B
Ka4eCTBE KOHTPOIHMPYEMBIX PE3YIBTAaTOB OOYYCHUS W SBISIFOTCS TOKA3aTelsiMU JOCTIIKEHUS
3aJJaHHOTO YPOBHS OCBOEHHUS KOMITETEHIMH (Tadu. 1).
Tabmumal
[lepeyeHb KOHTPOJIUPYEMBIX PE3YIABTATOB OOYUECHHUS [0 IUCIUTLIINHE
(Tokasarenu qOCTHKEHUS 33JaHHOTO YPOBHS OCBOCHHS KOMIICTCHITHN )

Buja xkoHTpOJISt

KonTpoJsimpyemble pe3yJabTaThl 00y4eHus 1Mo
JUCHHIJINHE (MOKA3aTeJTH JOCTHKEHUST
32/IaHHOTO0 YPOBHS OCBOEHHUS KOMIIeTeHIHii)

3 cemectp

Texymui 3auér

YcBoeHHBIE 3HAHUS

3.1 3HaTh 0OIIHE TIPUHITUTIBI peleHus C TB
UCCJIE0BATEIbCKUX M TPAKTHYECKUX 3ajad, B
TOM YHCJIE B MEXIUCIUIUTHHAPHBIX 001acTsX

3.23HaTh BUIBl HMHXEHEPHOIO aHaiIM3a C C TB
npumenenneM CAE-mporpamm

3.3 3HaThb OCHOBBI BBIYUCIMTEIBHON TUIPOra3o- C TB
ITMHAMUAKHA

3.4 3Hare (QuU3MUECKHE U  MareMaTHYeCKue C TB
OCHOBBI YHCJICHHBIX METOJIOB (METOJ] KOHEUHBIX
3NIEMEHTOB, METOJl KOHEYHBIX OOBEMOB, METOX
KOHEUHBIX Pa3HOCTE)

3.5 3HaTh OCHOBHBIC TEXHOJOTHH BBICOKOTIPOM3- C TB
BOIWTENBHBIX  BBIYUCIICHHHA,  OCOOCHHOCTH
MIPUMEHEHUS KJIaCTEPHBIX CUCTEM u
CYTIEpPKOMITHIOTEPOB




OcBoeHHbIE YMEHUA

V.1 ymerp pazpabareiBaTh (YHKIHOHAIBHYIO OT3 113
CTPYKTYPY  HIpPOBEICHHS  BBIYUCIUTEIHHOTO

JKCIIEPUMEHTA

V.2 ymerp pa3pabarbIBaTh TBEPAOTENBHYIO U OT3 113

CCTOUYHYIO MOACIIN U3JCIMH U DJICMCHTOB
TCXHOJOT'HYCCKOT'O 060pyz[013aH1451

V.3 yMeTp MPOBOMWTH AaHANN3 HEITHMHEWHBIX o713 113
MPOLECCOB HAa OCHOBE pEIICHHS MOICIbHBIX
3aJad Ui OLEHKH THIPOTa30JMHaMHYECKUX
MPOLIECCOB B HUX

V.4 ymerp pemate TpHUKIATHBIE  HCCIENO- OT3 113
BaTeJbCKHE 3aJauyd C TNPHUMEHEHHEM BBICOKO-
MPOU3BOAUTENBHBIX BBIYUCIUTEIBHBIX CUCTEM H
KoMITbI0TepHBIX TexHomoruit (CAE-momyneit)

IIpuoOpeTeHHbIe BJAEHUS

B.1 BmageTrr HaBBIKAMH II0 IIOATOTOBKE U OT3 113
MPOBEICHUIO BBIYUCIUTEIBHBIX IKCICPUMEHTOB
C TPUMEHEHHEM  BBICOKOTIPOM3BOAUTEIHHBIX
BBIYUCIIUTEIBHBIX TEXHOJIOTHI U KOMITBIOTEPHBIX
texronoruii (CAE-monymneit)

B.2 Bnajgerh HaBbIKAMU MOCTAHOBKU M PELIEHUS OT3 113
MOZICTIBHBIX ~HEJIMHEWHBIX 3aJad TUApOraso-

JTUHAMUKH;

B.3 Bnajgerr HaBBIKAMH TIPOBEICHUS OIICHKHU OT3 113

MOJYYCHHBIX PE3YJIbTAaTOB IIpU pCaJin3alluu
Hay‘lHO-I/ICCJ'Ie,Z[OBaTeJ'II)CKOﬁ ACATCIBHOCTHU

C — cobeceoosanue no meme;, TB — meopemuueckuui onpoc, T3 — meopueckoe 3adanue ¢
yuemom membl HAYYHO-uccieoosamenvckou deamenvnocmu, OT3 — omuem no meopueckomy
3adanuro;, 113 — npakmuyeckoe 3adanue ¢ Y4emom membl HAYYHO-UCCAE008AMENbCKOU
OesimenbHOCIU.

Cobecedosanue — cpeOcmeo  KOHMPOs, OpP2aAHU308AHHOE KAK CHeyudalvHas bOeceoa
npenodasameniss € ACNUPAHMOM HA MeMbl, CGA3AHHblIe C U3YYaemol OUCYUNTUHOU, U
paccuumaHHoe Ha BvlsICHeHUe o00vema 3HAHULL 00yuarowe2ocsi no onpeoeieHHoOMy pa3oeny,
meme, npoobieme u m.n.

Teopueckoe 3adanue — pe2laMeHMUPOBAHHOE 3A0aHUe, UuMelujee HecmaHoapmuoe
peuieHue u no3eosiouee OUASHOCMUPOBAMb YMEHUs, UHMeZpupo8amsv 3HAHUS PA3IUYHBIX
obnacmeii, ap2yMeHMUpo8ams COOCMEEHHYIO MOUKY 3DEeHUsL.

WToroBoii OLIEHKOW OCBOEHHUS AMCIMIUIMHAPHBIX YacTel KOMIIETEHLMH (pe3yJbTaToB
o0ydeHus Mo JUCLHMIUIMHE) SIBISETCS NMPOMEXKYTOUYHAsl aTTecTalusi B BUjae 3aueta (3 cemectp),
MIPOBOAMMBIE C YIETOM PE3YIbTaTOB TEKYIIETO KOHTPOJISL.

2. Onucanue noka3areJsieidl H KpuTepueB OLIEHMBAHUSA KOMIETEHIMI HA Pa3JIMYHbIX ITanax
X (popMHpOBaHNs, ONIMCAHUE IKAJ OLleHMBAHUS

B npouiecce hopMupoBaHust 3asBICHHBIX KOMIIETEHIIUI HCTIONB3YIOTCS pa3indHble (OPMbI
OLICHOYHBIX CPEJICTB TEKYILErO U IPOMEKYTOUHOTO KOHTPOJIS.



KOMITOHEHTBI NUCIUIUIMHAPHBIX KOMIETCHIIUN, YKa3aHHBIE B JUCIUIUIMHAPHBIX KapTax
KOMITETEHIMI B pabouell mporpaMMe AMCHUILUIMHBI, BBICTYNAIOT B KaueCTBE KOHTPOIUPYEMBIX
pe3ynbpTaToB OOYYCHHS] B paMKaX OCBOEHHUS Y4eOHOTrO Marepuaia JAWCIUIUIUHBL 3HATh, YMETh,
BJIAJIETh.

2.1. Tekymuii KOHTPOJIb

Tekymuii KOHTPOJIb U1l KOMIUJIEKCHOTO OILICHMBAaHMS IOKa3aTelie 3HaHW, YMEHUH U
BIQJICHUN JTUCHUIUIMHAPHBIX dacTed kommereHnuid (Tabn. 1) mpoBogutcss B (opme
cobeceToBaHUs U 3aIIUTHI OTYETa O TBOPUYCCKOM 3aJIaHUH.

e CobecenoBanue

Jlist olleHKHM 3HAHMIi aCIMPAaHTOB NPOBOAUTCSA coOeceOBaHHWE B BHJE  CIEIUATBHON
Oeceipl MperoaaBaTeis ¢ 00YJaloNIMMCS Ha TEMBI, CBSI3aHHBIC C M3y4aeMOM JUCIUIUTMHON ISt
BBISICHCHHSI 00beMa 3HaHUH TI0 OTPeICIEHHOMY pa3iey, TeMe, IpodiiemMe.

CoOecemoBaHHE MOXKET BBINOJHATHCS B HWHIUBUAYAJIBHOM TMOPSAKE WU TPYIION
ACIUPAHTOB.

Kputeprn ¥ TmOoKa3aTeian OLCHUBAHHsS COOCCEOBaHUS OTOOpaKCHBI B  IIKAle,
IPUBEIEHHON B Ta0I. 2.

Ta0nuua 2

YpoBeHb

Kpurepun oneHuBaHNA YPOBHA OCBOCHHS VY€0OHOI0 MaTepHaja
OCBOCHHUS puTep I yp y p

AcnHpaHT AOCTaTOYHO CBOOOIHO MCHONB3YyeT (DAaKTHUECKUI MaTepuall MO 3aJaHHOMY
3aumeno BOIIPOCY, YMEET OMNpeAelsiTh NMPUYMHHO-CICACTBEHHBIC CBS3U COOBITHH, JIOTHYHO U
IrPaMOTHO, C UCIIOJIB30BaHUEM NPOQECCHOHATBHON TEPMUHOJIOIHMHA 00OCHOBBIBAET CBOIO
TOYKY 3pEHUS.

AcIUpaHT AEMOHCTPHUPYET TOJHOE HEe3HAHHWE MaTepHala WM Hajdudue OCCCHCTEMHBIX,
Hesaumeno OTPBIBOYHBIX 3HAHUH, CBSI3aHHBIX C MIOCTABJICHHBIM IEpe]l HUIM BOIIPOCOM, TIPH 3TOM HE
OPUEHTHPYETCs B IPO(PECCHOHAIBHOM TEPMUHOIOTHH.

¢ 3amurTa 0T4eTa 0 TBOPYECKOM 3a/1aHUH

Jns OUeHKH yMeHHil M BJIAJIGHMH acClHMpPaHTOB MCIIOJNB3YETCSl TBOPYECKOE 3aJlaHHE,
UMEIOIIlee HECTAaHAAPTHOE PEIICHUE U II03BOJIIOIIEE HMHTErPUPOBATh 3HAHUSA Pa3IMYHBIX
oOnacTeil, apryMeHTHPOBAaTh COOCTBEHHYIO TOUKY 3PEHHUS.

TBopueckue 3agaHusi MOTYT BBIIOJNHATHCS B WHIMBHUIYadbHOM IOPSAJIKE WM TPYIIION
aCIIMPaHTOB.

Kpurepun oneHHBaHUS 3alllUThl OTYETa TBOPUECKOTO 3a/laHUsl OTOOpa)XeHbI B ILIKaje,
NPUBEIECHHON B TabI. 3.

Tabmumna 3
YpoBennb
Kpurepun oueHnBanusi ypoBHSI 0CBOCHUSI Y4eOHOI0 MaTepuasa
0CBOCHUA
AcnipaHT  BBHINOJHWII ~ TBOPYECKOE 33/laHMe  YCIICITHO, TOKa3aB B IIEJIOM
CHCTEeMATHYECKOE WM COMPOBOXK/IAMOIMICECS] OTACIbHBIMH ONIMOKAMHU TNpPHMeHEHHe
3aumeno MOJYYEeHHBIX 3HAHUI 1 YMEeHHUH, acIUpPaHT OPUEHTHUPYETCS B IPEAJIOKEHHOM PELICHUH,

MOXET €10 MO}II/I(i)I/I]_[I/IpOBaTL npu M3MCHCHHUU YCJIOBUA 3aJa4du. ACHI/IpaHT MOXET
OOBSICHUTH MOJHOCTBIO WM YACTHYHO IMOJTY4YCHHBIC PE3YJIbTATHI.

Hezaumeno AcCTIpaHT IOIMyCTUII MHOTO OIMMOOK MJIM HE BBHITIONHWII TBOPUYECKOE 3ajaHuE.




2.2. [Ipome:kyTOYHAS aTTeCTANMS

Jomyck K MNpPOMEXYTOYHOM aTTecTallud OCYIIECTBISIETCS IO pe3yjbTaTaM TEeKYIIEro
KoHTposl. [IpomexyTouHas arrectaius NpoBOIUTCS B BUe 3ayeTa (3 ceMecTp) Mo JUCIUILINHE,
B YCTHO-IMCBMEHHOUN (opme 1o Omneram. buier comepkut Teoperndeckue Bornpocsl (TB) mis
MPOBEpKU 3HAHWKW | TpakThuyeckoe 3amanue ([13) I mpoBepku yMeHUW U BIIaJIEeHUN
3asIBJICHHBIX JUCHUIUIMHAPHBIX YaCTe KOMIIETEHIUH.

buner gopmupyercs Takum 00pazoM, 4TOOBI B HEro MOMAIM BONPOCH U MPAKTHUECKHE
3a/1aHus, KOHTPOJIUPYIOIINE YPOBEHb CHOPMUPOBAHHOCTH BCEX 3asSBICHHBIX IUCIMILTMHAPHBIX
xoMmrieteHImil. [Ipumep Guniera npeacTaBieH B IPUIOKEHHUH 1.

. IIxaJjbl OLleHUBAHUS Pe3y/IbTATOB 00y4eHHUsI IPH 3a4eTe U KaAHIUIATCKOM
JIK3aMeHe:

OneHka pe3ysbTaToB OOy4eHHUs MO0 AUCLUUIUIMHE B (opMe ypoBHS CHOPMHUPOBAHHOCTU
KOMIIOHEHTOB  3HAMb, YMemb, 61a0emb 3asBICHHBIX JUCUUILIMHAPHBIX KOMIETEHLUN
IPOBOJUTCS 110 HIKaJIe OLIEHUBAHUS «3aYTEHOY, «HE3aYTEHO» ITyTeM BBIOOPOUHOrO KOHTPOJIS BO
BpeMs 3a4eTa.

TunoBble MIKagbl U KPUTEPUHM OLCHKH PpE3ylbTaToB OOy4eHHUs IpU cAade 3adera JJis
KOMITOHEHTOB 3HAMb, YMembs U 81ademsb MPUBEIICHBI B Ta0II. 4.

Ta0Onuna 4
[IIxana oneHMBaHKs YPOBHS 3HAHWM, YMEHUH U BIIAJICHUN HA 3a4eTe

Onenka Kpurepun onenuBanuns

AcnMpaHT NPOAEMOHCTPUPOBa CHOPMHUPOBAHHBIE WJIM COACP)KAILIUE OTIENIbHBIC
npoOenbl 3HaHUS TIPH OTBETE HAa TeOpeTHUecKuil Bompoc Oumnera. [lokazan
c(OpMHUPOBaHHbIE MM COJEpXKAIIME OTHENbHBIE MPOOETbl 3HAHMSI B  paMKax
YCBOCHHOro YydeOHOoro wmarepuana. OTBeTHa Ha OOJBIIMHCTBO JOTOJHHUTEIBHBIX

3aumeno BOIPOCOB MPABHIIBHO.

AcnMpaHT BBINOJHWI KOHTPOJBHOE 3aJaHue OWeTa MPaBUIbHO WM C HEOOJIBIINMHU
HETOYHOCTSIMH. [loKazasn ycrenrHoe Wi COMpOBOXKIAIOIIeecs OTAEIbHBIMU OIMOKaMU
IIPUMEHEHUE  HABBIKOB  IIOJYYEHHBIX 3HAHUW W YMEHMH IIpM  pEUICHUU
npodeccroHalIbHBIX 3a7ad B paMKax YCBOEGHHOro yueOHoro marepuaia. OTBeTHI Ha
OOJIBIIMHCTBO AOMOTHUTEIHHBIX BOIPOCOB MPABUIIBHO.

[lpy oTBeTe Ha TEOPETHUYECKUI BOMpPOC OWIIeTa AacHUpaHT MPOAEMOHCTPHPOBAT
(dparMeHTapHbIE 3HAHMSI IPU OTBETE Ha TeopeThuueckuii Bonpoc Ounera. Ilpu oTBerax

Ha JOIMOJHUTCIIbHBIC BOIIPOCHL OBLIIO A0IYHIICHO MHOKCECTBO HCIIPABUJIBHBIX OTBECTOB.

Hesaumeno HpPI BBITIOJIHCHUU KOHTPOJIBHOI'O 3aJIaHUs ounera ACIIAPAHT MPOACMOHCTPUPOBAJI

YaCTHYHO OCBOSHHOE yMeHHe U TPHMEHEHHE TIONYYECHHBIX HABBIKOB IPH PEIICHUH
npodeccroHa bHBIX 33/1ad B paMKax YCBOGHHOTO ydueOHoro Marepuana. [Ipu orBerax Ha
JTOTIOJTHUTENEHBIE BOIPOCH! OBLIO TOMYIIEHO MHOXKECTBO HETOYHOCTEH.

[Ipu oueHke ypoBHS CHOPMHUPOBAHHOCTH AMCHUUIUIMHAPHBIX YacTel KOMIETEHIMH B
paMKax BBIOOPOYHOTO KOHTPOJS MpHU cladye 3adera CUYUTACTCA, YTO IOJTy4eHHas OIeHKa
npoBepsieMoll B Oujere AUCHMILUIMHAPHOM YacTH KOMIIETEHIMM 0000maeTcss Ha Bce
JTUCHMIUIMHAPHBIE YacTH KOMIETEHIUH, ¢GopMHpYyeMBIX B paMKax JaHHOM y4yeOHOM
JUCLATIIINHBI.

OO6m1as oneHKa ypoBHS c(pOPMHUPOBAHHOCTH BCEX JUCHUIUIMHAPHBIX YacTel KOMIETEHIHH
MIPOBOJIUTCA C YYETOM pE€3YyJbTaTOB TEKYHIErO0 KOHTPOJISI B BHJIE€ HMHTEIPAIBHOM OLEHKH I10
CUCTEME OLICHUBAHHUS «3AUYTEHO» U «HE3aUTECHO».




Tab6muna 5
OLICHOYHBIH JTUCT YPOBHS C(HOPMUPOBAHHOCTH
JUCLUIUIMHAPHBIX YaCTEN KOMIIETEHLIMI Ha 3a4eTe

HTorosas oueHka ypoBHs
c(hopMHUPOBAHHOCTH TN CHUIITIHHAPHBIX Kpurepun oueHuBaHusi KOMIeTeHIHU
yacTed KOMIIeTeHIIUA

3aumeno AcIupaHT MoJy4us o AUCUMILIINHE OLEHKY
«3a4TEHO»
Hezaumeno ACHHUpaHT MOJIYYHII IO AUCHUIUINHE OI[CHKY
«HE3aYTECHO»

3. MeToauuecKkue MaTepuaJibl, ONIPpEeaACTAIIIME MPOUCAYPLI OICHUBAHUSA PE3YJ/IbLTATOB
06yl1em/m Mo ITMCIHMIIJIMHE

3amaHus Ui TEKYIIEro KOHTPOJS U MPOBEIEHHs MPOMEKYTOUHOM aTTecTalMM JOJKHBI
OBITh HaIPaBJICHbI HA OLIEHUBAHUE!

1. ypOBHA OCBOEHHUSI TEOPETHYECKMX IOHITUH, HAy4YHBIX OCHOB IpPO(ecCHOHANBHOM
JeSITEIIbHOCTH;

2.CTereHu  TOTOBHOCTM  aCHUpaHTa  IPUMEHATb  TEOPETUYECKUEe  3HAaHUA U
po(heCCHOHATFHO 3HAYMMYIO0 MH()OPMAIMIO U OIICHUBAHHE CPOPMHUPOBAHHOCTA KOTHUTHBHBIX
YMEHUH.

3. IpuOOpPETEHHBIX YMEHHI, NPO(ECCHOHAIFHO 3HAYUMBIX I MPOo(decCHoHAIBHOM
NeSITEIbHOCTH.

3amaHus A ONCHMBAHUS KOTHUTHMBHBIX YMEHUN (3HAHWI) JOJDKHBI MPEIyCMaTpUBATh
HE00X0IMMOCTh MPOBEICHHS ACHUPAHTOM MHTEIJIEKTYAJIbHBIX J1€HCTBHIA:

—no nauddepeHimany  MHPOPMAUMM HA B3aMMO3aBUCHMbIE YacTH, BBISBIECHUIO
B3aMMOCBS3€H MEXy HUMH U T.I1.;

— 10 MHTEPIPETALNU U TBOPUECKOMY YCBOCHHIO MH(OPMAIMM U3 Pa3HbIX UCTOYHUKOB, €€
CHCTEMHOI'O CTPYKTYPHUPOBaHUS;

— 10 KOMIUIEKCHOMY HCIIOJb30BAaHUIO HHTEIJIEKTYaJIbHBIX HMHCTPYMEHTOB Yy4eOHOM
JUCLUIUIMHBI JUIs PELIeHUs] y4eOHBIX U MPAKTUYECKUX MPOOIIEM.

[Ipu cocrtaBieHuM 3agaHUil HEOOXOAMMO HUMETh B BHJly, UYTO OHHU JOJIKHBI HOCHTb
IPAaKTUKO-OPUEHTUPOBAHHBIA  KOMIUIEKCHBIM  Xapakrep M (OpMHpPOBaTh  3aKperieHHe
OCBaMBaeMbIX KOMIIETEHIUH.

4. TunoBble KOHTPOJIbHbIE BONPOCHI U 33JaHUS UJIH MHbIEe MaTepHAaJIbl, He00X0AUMbIe 115
OLICHKHU 3HAHMIi, YMeHMii, HABBIKOB H (/M) ONBITA AeATEJIbHOCTH, XaPAKTEPU3YIOLIUX
3Tansl (POPMUPOBAHUSI KOMIIETEHIIUI B Mpolecce 0CBOEHNs 00pa30BaTe/IbHOI NPOrpaMMbl

4.1. TunoBble TBOPUYECKHE 3aJaAHUSA

1. YucneHHoe MOJeNMpoOBaHUE TYpOYIEHTHOTO TEUEHHUsS >KUIKOCTH M TEIUlonepenadud B
OTJIENbHBIX OJI0KaX B CUCTEME TPYOOIIPOBOJIOB SHEPTETUUECKUX YCTaHOBOK.

2. UucneHHoe MOJEIUMPOBAaHUE TNEPUOJUYECKUX TEUEHMM U  TeIulonepegaun ¢
KOHBCKTHUBHBIM TGHJ’IOHepeHOCOM B T€HJ'IOO6MCHHI/IK6.

3. YUucnennoe moaenupoBanue dhdexTa KaBUTaUK MPU 00TEKaHUH MPOQUIISL THAPOKPHLIA
caMmoJIeTa.

4. UncneHHOE MOJIENMPOBAaHNE TYpOYIEHTHOTO T€UEHHS B CEKIMH IIEHTPOOEKHOTO Hacoca
C YUYETOM CJIOKHOW BPAIIAKOIIEHCS CUCTEMBI OTCUETA.

5. YucneHHoe MoJIeTMpoBaHNe MHOTO(Aa3HOTO TEUCHHUSI B CMECHUTETIE.

6. Pemmenne 3agaun conpspKeHHOTO TETUIOOOMEHA B KOHCTPYKITMH CMECUTES.




7. PelieHne CBA3aHHOM 3aJayd — TEYCHHE IIOTOKA XUAKOCTH B IIPOTOYHOM TpPAaKTE H
onenka H/IC koHcTpyKIMy.

8. UucneHHoe MOJEIMPOBaHUE TEUEHUS Yepe3 MOPUCTHIN MaTepuall.

9. YncneHHoe MOJENMPOBAHME PACIPOCTPAHEHMSI BOJHBI C INPUMEHEHHEM MOJEIH
CBOOOTHON TTOBEPXHOCTH.

10. YucneHHOE MOJEIHMPOBAHUE PEATMPYIOIIUX IOTOKOB B PEAKTOPE € UCIOJIb30BAaHUEM
MHOTOKOMIIOHEHTHOM KUJIKOCTU

11. YnucneHHOE MOAEIMPOBAHNE PACIPENEICHHS TUCIEPCHBIX Iy3BIPBKOB BO3AYyXa B BOJE
B BEPTUKAJIBHOU KOJIOHHE

12. YucneHHOE MOJAEIUPOBAHUE TEYEHHs BO3[AyXa B BEHTWIALMOHHOW CHCTEME B
IIPOMBILUICHHOM ITIOMELIEHUU.

4.2. TunoBble KOHTPOJIbHbIE BONIPOCHI /IJIsS OLleHMBAHUS 3HAHUII HA 3a4yeTe M0
JMCHMILIMHE

1. BeruucauTenbHbIA SKCIIEPUMEHT. DTarbl IPOBEACHUS BEIUUCIUTEILHOTO YKCIIEPUMEHTA.

2. JIocTOMHCTBa W HEJIOCTATKH BBIYMCIHUTEIBHOTO JSKCIEPHUMEHTAa B CPaBHGHHUH C
(U3UYIECKUM HKCIIEPUMEHTOM.

3. UncneHHBIH METOI KOHEUYHBIX 3JIEMEHTOB.

4. YucneHHBIH METOH, KOHEUHBIX 00HEMOB.

5. UuceHHBIH METO KOHEYHBIX Pa3HOCTEH.

6. OcHOBHBIE HOHATHUSA BBIYUCIUTEIILHON TUPOTa30AUHAMUKH. Cucrema
muddepeHIMaNbHbIX YPaBHEHUN Ta30BOW JUHAMHKHU (3aKOHBI COXPAHEHMSI MAcChl, UMITYJIbCa,
SHEPTrUn).

7. Kpatkuii 0030p napajsienbHbIX BBIYUCIUTENBHBIX CUCTEM U UX Kaccu(uKalus.

8. O01as xapakTeprcTHKa MHOTOIIPOLIECCOPHBIX BBIYUCIUTENbHBIX CUCTEM.

9. CTpykTypa COBpPEMEHHBIX MHOTONPOLIECCOPHBIX  BBIYMCIUTENBHBIX KOMIUIEKCOB,
opranu3zaiys paboThl KIaCTepOB, BUABI PEIIaeMbIX 3a/1a4.

10. Ouenka 3pPpeKTUBHOCTH NapalIebHbIX BHIYUCICHUH.

11. Buasl nHxeHepHOro aHanu3a. Permenune nHxkeHepHbIX 3a1ad ¢ npumeHeHuem CAD,
CAM, CAE-moayneit. OcobeHHOCTH BBIOOPA CHCTEM MHKEHEPHOT'O aHAJIH3a.

12. ObnacTs npuMeHeHue cucteMbl HHKeHepHoro aHainza ANSYS Workbench - ANSYS
CFX. Tunosoit uarepdeiic 1 GyHKIIMOHAIBHBIE BO3MOXKHOCTH.

13. Ocobennoctu Hactpoiiku [Ipenponeccopa ANSYS CFX.

14. Ocobennoctu HacTpoiikn Conepa (Pematens) ANSYS CFX.

15. Ocobennoctu Hactpoitku [loctnponeccopa ANSYS CFX.

16. 3amaun MOCTPOEHUSI TBEPAOTENbHON M CETOYHOW Mojenei BBIOpAaHHOIO OOBEKTa
MojiearpoBaHus. MIMnopt pacueTHoil o6iacTu.

17. Oranel NpoOBENEHUS BBIUMCIMTEIBHOIO JKCIIEPUMEHTAa Ha MpPUMEpPE PpELICHUS
WH)KEHEPHOW 3a/layu C IIPUMEHEHHEM KOMIIBIOTEpPHBIX TexHonorui. IlocTtaHoBka 3amaum
uccienoBanust. dusnueckas MoCTaHOBKA. MaremMaTHdecKasl MOCTAaHOBKA. 3aJjaHWe TPaHUYHBIX
ycioBui. 3ajaHue napameTpoB MeTooB pacuera. [Iposeaenue pacuera. [IpocMoTp pe3ynbTraTtoB
pacueta B rpaduueckoii popme ("Busyanuzaius” pe3ynbTaToB Pacu€TOB) M COXPaHEHUE TaHHBIX
B (paitsibl. AHAM3 PE3yIbTAaTOB.

4.3. TunoBble KOHTPOJIbHBIE 32/1aHNUS /IJIA OLlEHUBAHUS NPUOOPEeTEeHHbIX YMEHUI 1
BJIA/ICHUH Ha 3a4eTe MO AUCHHUILINHE

1. Pa3pabotate  (QyHKIMOHAJIbHYIO  CTPYKTYpY  TNPOBEAEHHUS  BBIYUCIUTEILHOTO
HKCIEpUMEHTA (110 TEMaTHKE UCCIICAOBAHUS aCIUPAHTA).

2. Co3zaTh TBEPIOTEIBHYIO U CETOYHYIO MOJEIIN U3IENHS U JIIEMEHTOB TEXHOJIOTUYECKOTO
00opy0BaHus (110 TEMaTUKE UCCIICAOBAHMS aCIUPAHTA).

3. IIpeacTaBuTh aJrOpUTM pELIEHUS MOJEIBHBIX 3a7a4 O JBW)KCHUU IOPIIHSA, O pacraje
IPOM3BOJILHOTO Pa3phIBa, 00 OTPAKEHUU YAAPHON BOJHBI OT KECTKOU CTEHKH.



4. ITpoectu aHamu3 >3PPEKTUBHOCTH NMapaJLICIIbHBIX BBIYUCICHUN HA IPUMEPE MOJECIIbHOM
3a[]a4M UCCIIEIOBaHUS.

[TonHbI KOMIJIEKT BOIPOCOB M 3aJaHMH I Cclaud 3adeTa B (OpME YTBEP)KICHHBIX
OMJICTOB XPAHUTCS HA BHITYCKAIOMUX Kadeapax.



[Tpunoxenue 1

[Tpumep TUTIOBOH (POPMBI FIK3aMEHAIMOHHOTO OHIIeTa

MHUHOBPHAYKHN POCCUH
®OI'bOY BO «IlepMcknii HATMOHAJIBLHBIH

HCCJIeA0BATEIbCKUH MOJIUTEXHHYEeCKUH
yuusepcurer» (IIHUILY)

Hanpasienne
16.06.01 ®u3nKo-TeXHUYECKHE HAYKH U TEXHOJIOTHHI

IIporpamma
ABHaIlMOHHAs aKyCTHKA

Kadenpa
«PakeTHO-KOCMHUYECKasi TEXHUKA U
SHEPreTUYECKUE CUCTEMBD)

Jucuunianna
«KoMnb10TEpHOE MOIETUPOBAHME 32124
BbIYMCJIUTEJIbHON THAPOra30quHAMUKHN»

BUJIET Ne 1

1. OOmras XxapakTepUCTUKa MHOTOIIPOIIECCOPHBIX BHIUUCIUTEIBHBIX CUCTEM.
2. Pa3paborarh (yHKIMOHAJIBHYIO CTPYKTYPY IPOBEICHUS BBIYMCIMTEIHLHOTO 3KCIEpUMEHTa (110

TEMAaTHKE MCCIIEI0BAHUS aCIIMPAHTA).

3. Hpe,[[CTaBI/ITB AJITOPUTM PCHICHMA MOJICIbHOM 3aJ1a4d O JBHKEHUU ITOPIIHA.

B.A1. Monopckuii

CocTaBuTelb
(noonucw)

P.B. Byns6oBuu

PyKOBOI[I/ITGJ'II) IporpamMmaI
(noonucw)

201 T

« » L




Jluer perucrpanuy usMeHeHU

Jara,

Ne HOMeEp NMPOTOKOJIA

I /;1 Conep:xanue u3MeHeHHU s 3aceqaHus Kadeapsbl.
IHoanuceh 3aBexyronero
kadenpoi

1 2 3
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