





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MOJE/INPOBAHUE C ITIPUMEHEHWEM CAD/CAM/CAE-CUCTEM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-2.1 — CniocobHOCTh pa3pabarkiBaTh GuU3nueCKre U MaTeMaTHueCKUe MOJIe/T! COBOKYITHOCTH TIPOIIECCOB
a3pOTUAPOra3ofUHaMHUKH 1 TeriooOMeHa

[ICK-2.2 — CnocoOHOCTh MOHUMAaTh (U3NYECKYI0 CYLIHOCTh a’pOrMJpPOra3’0AWHAMHUECKUX IPOLIECCOB U
MpOLIeCcCoB TeryiooOMeHa M pa3pabarhiBaTb MeTOZOJIOTUM UCC/IeJOBAaHUM 371eMEHTOB KOHCTPYKLIMU H3Zenid
aBUALIMOHHOM U PaKeTHO-KOCMUYeCKOW TeXHUKU

INICK-2.4 — CriocoOHOCTB TIPOBOAUTE MCC/IEIOBAHKS TI0 a3POTHPOra30AMHAMUKe U TTPOIeccaM TeTrioo0MeHa
C WCIOMb30BaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTHH, TOTOBHOCTb K Mpo¢eCcCHoHaIbHOU
SKCIUlyaTalid COBPEMEHHBIX CPeJiCTB BbIUMC/IUTEILHOIO MO e/TMPOBaHUS

DOpPMHUPOBaHHIO KOMITETEHI[UH CITY>KUT AOCTKEHUE CJIeIYIOLINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-2.1

3HAHUS:

OCHOBHBbIE 3aKOHbI M COOTHOIIIEHHUS, TIPUMEHsIeMble [Ii1 MaTeMaTUYeCcKoro YW WMHUTAIMOHHOTO
MO/IE/IMPOBaHKsI B  TUAPOra3o[MHAMUKe W  TEIJIOTEXHWKe, TIPUHIUIBI TIPUMEHEHUST COBPEMEHHBIX
MH(OPMaIMOHHBIX TEXHOJIOTHI B HAyKe U TTPeIMeTHOU JiesiTeTbHOCTH;

YMeHUs:

MPOBOJUTh YMO3pUTENbHbIE U BBIUNCJIATE/bHBIE JKCIIEPUMEHThI, AaHaJU3UPOBATh Pe3y/bTaThl
SKCIIepPUMEHTa C TPUBJIeUeHNeM METO/[0B MaTeMaTUUueCKON CTaTUCTUKA ¥ MH(MDOPMAITMOHHBIX TeXHOIOTUM;

HABbIKU:

MIPUMEHATh OCHOBHBIE aHA/JIMTHUECKWE W UHC/IeHHbIE METOAbI pellleHus anreOpauvyeckux U
IuddepeHIaNbHBIX YpaBHEHUM M UX CUCTeM /i/Isl pellieHus 3a/jau TerJioMaccorepeHoca.

IICK-2.2

3HAHUA:

(bu3nuecKye MpOLeCChl a3POTHIPOTa30JMHAMMKKA U TeryiooOMeHa, TIPOTeKaole TPU IKCIITyaTarjun
W3enui aBUALIMOHHOM Y PaKeTHO-KOCMUYeCKOU TeXHUKWY;

YMeHUs:

CTPOUTb (DU3UKO-MaTeMaTHUeCKHe MOJE/NH TPOLIECCOB a’pOTHAPOra3’0JUHAMUKA W Temjaoo0MeHa,
TPOTeKAIIMX TIPY IKCIITyaTaliy U3/elnuii aBUaLlMOHHOM 1 PaKeTHO-KOCMUUeCKOM TeXHUKHY;

HaBbIKU:

OMUCAaHUSI OCHOBHBIX [IOTYI€HWM, TNPHUHATBLIX TpH (HOPMYIUPOBaHUM  (HHU3HUKO-MaTeMaTHdeCKIX
MoZie/sield TIPOLIeCCOB a3pPOTMAPOra3oJuHaMHUKN U TeryiooOMeHa, MPOTeKarLUMX MPH IKCIUTyaTaluyd M37enni
aBUAIIMOHHOMN M PAKETHO-KOCMUYECKON TeXHUKHU.

IICK-2.4

3HAHUA:

OCHOBBI UHC/IEHHBIX METO/IOB, OCHOBHBIE 3aKOHBbI (PU3WKHU W XWMHUM, TEOPHUH TErIOMacCOOOMEHHBIX
TPOLECCOB, TIPUHIUIBI MPUMEHEHUS] COBPeMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHM B HayKe W TPeJMeTHOU
ZlesiTe/IbHOCTH;

YMeHUs:

CTPOUTb MaTeMaTUUeCKUe MOAETH (U3NUeCKUX SBJIEHUM U XUMHUECKUX MPOLIECCOB, MPOTEKAIIIUX B
PaKeTHO-KOCMUYEeCKUX CHCTeMax; MCII0/b30BaTh MaTeMaTh4yecKuil arrapar ¥ MH(OpMaljMoHHbIe TeXHOJIO0TUN
TIPU U3yueHUN eCcTeCTBeHHOHAYYHBIX AUCLIUTIINH,;

HaBbIKU:

T0/Tb30BAThCSI OCHOBHBIMK METOAAM{ TEOPETHUECKOTO U IKCTIIePUMEHTaThbHOTO MCC/IeIOBAHUS
(hU3MUeCKUX U XUMUUECKUX SB/IEHUH, METO/laMH TOUCKAa U 00pabOoTKM WH(OPMalUK Kak BPYUHYH, TakK U C
MPUMEHEHHEM COBPEMEHHBIX UH(POPMAI[UOHHBIX TEXHOJIOTHH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmnaa MOJE/IMPOBAHUE C IPUMEHEHUEM CAD/CAM/CAE-CUCTEM siBnsietcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM N0 HanpaeiaeHuto 24.03.03 baiiucmuka u 2u0poaspoouHamuKd.

CopepxaHue [UCLMIUIMHBL SIBJIeTCS JiornyeckuM npogomkeHreMm aucuuiimH: PASHOCTHOE
MOJE/INPOBAHUE, COBPEMEHHBIE NMH®OPMAIIVNOHHBIE TEXHOJ/IOI'ny,
BBIUYNC/INTE/IBHAA MATEMATHUKA.

Cojep>kaHue [AUCIUIIIMHBL SIBAsieTC OCHOBOM i1 ocBoeHusi auciuriivH: [TPAKTUKYM B
I'maPOASPOINHAMUKE.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-1 — CrniocobeH IpUMeHSITh eCTeCTBEHHOHAyUHble U 001eMHXeHepHbIe 3HaHWsI, MeTO/IbI
MaTemMaTh4yeCKoro aHaau3a U MOZe/IMPOBaHus, TeOPeTUYeCKOrO M SKCIIepUMeHTa/IbHOIO UCC/Ie;0BaHuts B
rpoeccroHanBHON JesiTeIbHOCTH

¢ OIIK-5 — CrniocobeH UCIOBb30BaTh COBPEMEHHbIE MTOJIX0/IbI U METO/[bI PeIIeHHs TIPodeCCHOHATBHBIX
3a/1a4 B 00/1aCTH aBUALIMOHHON U PAaKETHO-KOCMHUECKOW TEXHUKU

¢ OIIK-8 — CniocobeH pa3pabarhiBaTh aJITOPUTMBI M KOMITbIOTEPHBIE TTPOTPAMMBI, TIPUTO/HBIE /IS
MpaKTU4YeCKOro NMpUMeHeHUs

¢ TICK-2.4 — CrniocoOHOCTb TTPOBOJMTD UCC/IEIOBAHMUS TI0 a3POTH/IPOra30AHAMHKE U TIPOIieccaM
TeryiooOMeHa C UCIO/b30BaHWEM COBPEMEHHBIX MH(OPMAI[HOHHBIX TEXHOIOTHH, TOTOBHOCTD K
ripodeCcCUOHANTBHOM KCTTyaTal[id COBPEMEHHBIX CPe/ICTB BBIUMCIUTETHFHOTO MO/IeTMPOBaHUs

¢ YK-1 — CrniocobeH oCyIIecTB/STh MOUCK, KPUTHUECKHUI aHau3 U CUHTe3 UHPOPMALH, TIPUMEHSITh
CUCTeMHbIY TIOAXO, /151 pelleHUs] IOCTaB/IeHHbIX 3aZa4y

¢ YK-2 — CrniocobeH oripe/ie/iATh KPYT 3a/iadu B paMKax MOCTaB/JI€HHOM 11eJTH U BLIOUPATh ONMTUMA/bHbIE
CTIOCOOBI UX pelleHus], UCXO/s U3 JeHCTBYOLINX MTPABOBBIX HOPM, UMERLUXCSI PeCYPCOB U
OorpaHUueHu



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

BCEI'O

AypuTopHBIe
3aHATHA
B KOHTaKTHOMH
¢opme

BCEI'O

IIpakTHUecKHe
3aHATHA

CamocrosiTe/IbHasA
pabora cTygeHToB

®dopmupyemast
KoMneTeHus, %

TICK-2.1

TICK-2.2

TICK-2.4

Pazgen 1. OCHOBBI YHC 0 MOJIe/TH B 3a/jayax
TH/POra3oHHAMHUKH. POJIb U MECTO BBIYMC/TUTEILHOIO MO/Ie/TMPOBaHHs B HayKe U
TexHKe. O630p NPUMePOB pelleHHbIX 3314 M3 Pa3uuHbIX 00/1acTeit MHAYCTpUH,
HayK! U TEXHUKU. 0630p COBpEMEHHBIX T1aKeTOB BBIUMC/TUTE/TbHOM
TUApPOTrasoAHaMUKU U UX BO3MOXKHOCTeH. KiroueBbie maru, 06€CH€‘H/IBH}OU.U/IE
yCIelIHOe POBe/leHre YHCIeHHOTO MO/le/TMPOBaHus. MeTo/bl UMC/IeHHOTO
Mo/eMpoBaHsi. MeTo/ KOHTPO/IbHOTO 00beMa. [IMCcKpeTH3aliis ypaBHeHHH,
OIMMCBIBAIOIUX TeUeHUS XUAKOCTH U rasa. A}IFOpl/ITM perieHusa ypaBHeHI/Iﬁ ra3oBOM
AWHaMHUKH YK C/IEHHBIMU MeTOZaMH. CprK‘rypa Cl)al)’U]OB TIpO€KTa U UX XpaHeHHe B
JIMPEKTOPUHU.

28

21

20

20

20

Paspen 2. 'eomeTpHueckoe Moje/1MpoBaHue B cpefe HHXeHepHbix CAD —
naketoB. ['padrueckuii unTepderic. Co3zaHue 3CK13a reOMeTPUUECKOH Mozienu.
I/IHCprMEHTl:I TIOCTPOE€HNE reOMeTPUYeCKUX 3/IEMEHTOB. 3a,anI/le OI‘paHI/I‘{EHI/lﬁ u
cesi3eit Mexxy obbextamu. IlocTpoeHre 06/1acTH BOKPYT MCCTIeflyeMoro obbeKTa
TIPY pellieH!H 3a/1a4 BHeIIHero 00TeKaHusl. YIpoleHHe TeOMeTPUH, UCTIpaBeHIe
OIIMOOK TOTIONOTHH.

29

21

20

20

20

Paspen 3. ITocTpoeHHe BEIYHC/IHTE/IBHBIX CETOK B CPe/ie CeTOUHBIX
reHeparopoB. O630p BH/IOB PaCUeTHBIX CETOK, TUIIOB sTU€eK.
HectpyKkTyprpoBaHHbIe U 6/104HO-CTPYKTYpHUpOBaHHbIe ceTKU. O630p COBpeMeHHbIX
ceTouHbIX nocpouteseil. ITepdeiic cetounbix nocrpouteneit. [Tocrpoenue
MPUMOBEPXHOCTHBIX MPU3MaTHUeCKUX C/10eB. CrylijeHre BbIUMC/IUTeIbHOH CeTKH
[UJ1s1 pa3pelieHus: BbICOKMX I'PaJJieHTOB. COHpﬂ)KEHl/Ie BBIUMC/IUTE/IbHBIX CETOK Ha
OCHOBEe HHTEp¢eﬁCHbIX TpaHuL]. KauecTBO BBIUHMC/IUTETBHBIX CETOK.

29

21

20

20

20

Pasnen 4. ITocTaHOBKa 3a/ja4yy BBIYMC/IUTE/IBHOI0 MOJe/TMPOBaHUA.
TMocnezoBaTeILHOCTD AeHCTBUI 10 TIOCTAHOBKHM 3a/,aui. BeipaboTKa fomy1eHuit 1
YNpPOLLeHUH BLIYMCIUTETHOTO MojenpoBaHust. IToK/IoueH e pasTMuHbIX
MareMaThuecKUx Mozeneil TeueHust. 3afaHue TeriohusnuecKux CBOMCTB paboueit
cpezbl. YpaBHeHHe coctosiHus. Pabora c 61bnmorekoii Matepuanos. [lobaeneHne
HOBBIX BelleCTB. 3aAaHl/I9 yC]IOBPll)’I Ha BHEIIHUX U BHYTPEHHUX rpaHuLiaX pacquHoﬁ
obnactu. Buzibl I'Y 1 TpeGoBaHus 110 MX 3alaHuUIO. [ DaHIYHBIE YCIOBHS CI0KHOTO
BU/A: B BU/ie NpoGu/s, no/b30Barensckol (yHKLUMK. Beibop peliatesis, HacTpoiika
YUC/IEHHOT'0 MeToAa. 3aAaHI/Ie MOHHWUTOPHUHI'OB /1711 aHa/Ih3a CXOAUMOCTH 3a/jau B
rporiecce pacuera. AJIaNTaLys BBIYUCUTEIBHOM CETKH K 0COOEHHOCTSM TEUEeHHsI.

29

21

20

20

20

Pazpen 5. AHa/u3 1 00paGoTKa pe3y/IbTaToB pacyera B Cpejie MOCTIPOLECCOPOB.
3arpyska (aiinios ¢ pesy/nsraTamu pelieHus. Busyanusanys CTpyKTyp TeueHUs U
BbIUMC/IEHHE WHTerpaibHbIX XapakKTepUCTHK. I[ToCcTpoeHHe KapTUH pacripe/ienieHnst
r1apaMeTPOB Ha FPaHULIAX PacyeTHOI 06/1aCTH U CeKYLIUX NTOBEPXHOCTSX,
BEeKTOPHBIX M0JIeil, H30MoBepxXHOCTeH, MMHUM ToKa. AHUMUPOBaHHOeE Tpe/iCTaB/IeHne
pesy/IbTaToB peleHus. ITo/b30BaTe/IbCKOe 3a/jaHie HOBBIX BbIPKeHHe U (yHKLIMH,
ra3’oiMHaMU4eCcKHMX MepeMeHHbIX M [1apaMeTpOB, BbIYMC/IEHHe IPa/IUeHTOB.

29

21

20

20

20

Bcero 3a 8 cemecTp

144

39

39

105

100

100

100

Bcero no guMcHUIUINHE

144

39

39

105

100

100

100

3.2. AyAUTOPHBIN NPAaKTUKYM

Ne
n/n

pa3jgesna JUCHUILUTAHBI

Homep n
HavuMeHOBaHHe

Tema MNPAKTHYECKOIr'o 3dHATUA

Oo0neMm,

aya.
4acoB

Pazgen 1. OcHOBBI

YUC/IEHHOTO
MO/Ie/TUPOBAHUS B
3ajayax
TU/IPOTa30AMHAMUKH.

MeToz KOHTPO/IBHOTO 00beMa. [IMCKpeTh3arys ypaBHeHHH,
ONMCHIBAIOLIUX TeUEeHUs KUAKOCTHU U rasa. AJITOPUTM peLleHUs
ypaBHeHUH ra30Boi JUHAMUKHI YMCIIeHHBIMA MeToZaMu. Pazbop
TUIOBBIX 3a7ay.

Pazpen 2.
l'eomeTpuueckoe
MO/le/TMpOBaHye B
cpejie MH)KeHePHbIX
CAD - nakeTos.

TeoMeTprueCKoe MOJe/TMpoBaHKe BYXMEPHOI0 M TPEXMEPHOT0
o0OBeKTa.

Pasgen 3. IToctpoenue
BbIUMC/IUTE/IBHBIX
CeTOK B Cpefie
CeTOYHBIX FeHepaTopOB.

[NocTpoeHyie BEIYUCIUTENBHBIX CETOK B CPe/ie CeTOUHBIX
reHepaTopoB: HECTPYKTypUPOBaHHbIe U O104HO-
CTPYKTYPUPOBaHHbBIE CETKU

Pazgen 4. TlocTanoBKa

MO,ELeJII/IpOBaHI/Ie TpoLeCcCcoB ra30AMHAMUKU U TerI000MeHa

6




3a71aun
BbIUMC/TUTETEHOTO
MO/Ie/TUPOBAHUSL.

Pasgen 5. Ananmu3 u
06paboTKa pe3y/nbTaToB

Busyanusanyst CTpYKTYp TeUeHHs U BbIYMCIeHHe UHTeTPa/IbHbIX
XapakTepyCTUK. IlocTpoeHne KapTHH pacrpe/iesieHys TlapaMeTpoB

> pacueTa B cpefie Ha rPaHMUI[aX PAaCUeTHOW 00/1aCTU U CEKYIIUX TOBEPXHOCTSIX, 8

MOCTIPOLIeCCOPOB. BEKTOPHBIX T10J1eli, U30TI0BePXHOCTeH, TMHUI TOKa
Bcero 3a 8 cemectp 39
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HaiMeHOBaHHe pa3jesa Oo0bem,
. e — CopepkaHue y4eOHOT0 3aJaHUs aCOB

Pazgen 1. OCHOBBI UHC/IEHHOTO

1 |mopemmposanms B 3a1aax N3yueHue aupakTrue CKUX eJMHHL| IAHHOTO 27
A ——— pa3zena. BeirosHeHWe pacueTHON pabOThI.

7 Pazpen 2. 'eomeTpuyeckoe moienupoBaHue |V3ydyeHue AUJaKTUUeCKUX eOUHUL] JAHHOTO 21
B cpefie uH>keHepHbIXx CAD — makeToB. paszerna. Beilo/iHeHWe pacueTHOH paboThlL.

3 Pa3nen 3. IlocTpoeHue BHIYMC/IATENBHBIX N3yuenue aupakTUue CKUX eMHULL AHHOTO 21
CeTOK B Cpe/le CeTOUHBIX T'eHepaTopoB. pazesa. BeiloiHeHWe pacueTHON PaboThI.

4 Pazgen 4. ITocraHoBKa 3ajauu N3yueHue gupakTrueCcKux eJUHUL] JaHHOTO 21
BBIUKC/TUTEILHOTO MOJIe/TUPOBaHUSI. pa3zerna. Beilo/HeHre pacueTHON paboThI.

5 Paszmen 5. AHanu3 v 06paboTKa pe3yabTatoB |M3yueHue AUIAKTUUECKUX eIUHMI] JaHHOTO 271
pacyeTa B cpejie MOCTIPOL|eCCOPOB. pa3zena. BeiroHeHre pacueTHON pabOThI.

Bcero 3a 8 cemectp 105
4. ®OPMbI KOHTPOJIAA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12 3 4 5 6 (7|8 9 10 | 11 12 13
8 P. oTu. P.otu. | AP P.otu. | [IP Otuer aud. 3ad.

YcnoBHble 0003HaYEHMS:

TP — nuarHocTuyeckasi pabora;

P. oTu. — pa3zen otuera;

OTueT — OTyUeT;

. 3au. — auddepeHIIMPOBaHHBIN 3aueT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJJUTCSA B JUCKPETHbIE BpEMEHHbBIE NHTEPBAJIBI B
cnenyromux dhopmax:
[TMarHoCTUYecKasi pabora;
pasfiesn oTuera;

OTYET.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCSA B (popMax:
mrddepeHITMPOBaHHBIN 3aUeT.




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. K. JIrobumos, JI. B. IlTabapoBa. . MeTozbl MOCTPOEHUsI PaCUéTHHIX ceToK B makere ANSYS ICEM
CFD. Hwxnuit Hoeropog: M3a-so HHI'Y, 2011, 5. pec.

2. B. A. bpysika, B. I. ®okun, f. B. KypaeBa. . IixeHnepHsiii aHanu3 B ANSYS Workbench. Camapa: U3g-
Bo CamI'TV, 2013, 35. pec.

3. M. C. fIkoBuyK. . BeruncimresbHble TEXHOIOTUM PellleHNs] 387,84 MeXaHUKU )KUJKOCTH U rasa.
CII6.BT'TY "BOEHMEX" um. [I. ®. Yctunosa, 2013, 371. pec.

4. H. H. ®énopoga, C. A. Bansrep, M. H. Jlanuios. . OcHoBsl paboTsl B ANSYS 17. M.: IMK Ilpecc,
2017, an. pec.

5. O. B. Barypun, H. B. Barypun, B. H. MatBeeB. . PacuéT TeueHui >KUJKOCTU 1 Ta3a C OMOIIbI0
yHUBepcanbHOro rporpammuoro komiiekca FLUENT. Camapa: M3a-so CI'AY, 2009, s51. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:
He Tpebyercsl.
5.3. [lepuoguyeckue U3gaHus:
1. EcTecTBeHHBIe U TEXHUUECKHE HayKU.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. https://urait.ru — I'maBHasi — O6pa3oBarebHas 1iaTdopma FOpaiit. [{j1st By30B U CCY30B.;

2. https://e.Janbook.com — 3BC JlaHb;

3. http:/library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubmroreka BI'TY «BOEHMEX» um. [1.®.
YcTuHOBa.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:

1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.

5.5. TIporpamMMHOe obecrieueHue:;
1. Ansys Multiphysics 2019 Teaching Advanced.
5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. lHTepakTBHAas JOCKa;
2. Ilpoekrop;
3. Ansys Multiphysics 2019 Teaching Advanced.

6.2. Ilpouee:

1. pabouee MecTo MperiofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHUME C IPUMEHEHUEM CAD/CAM/CAE-CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctumimaa MOJEJIMPOBAHUE C ITPUMEHEHUWEM CAD/CAM/CAE-CUCTEM sBrsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TIOITOTOBKKM 10 HampasieHuto 24.03.03 baaiucmuka u 2udpoaspoouHamuxda. JUCLUIIIMHA peann3yeTcsl Ha
tdakynereTe A PaketHo-kocmudeckod TexHuku BI'TY "BOEHMEX" um. O.®. YcrunoBa kadezapodr A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2.1 CriocobHOCTb pa3pabathiBaTh (pr3MUecKre W MaTeMaTHUeCKHe MO/IeJT COBOKYITHOCTH TPOIECCOB
a3pOTU/IpOra30IUHAMUKH U TEMI000MeHa;
[ICK-2.2 CrnocobHOCTh MOHMMATh (U3NUYECKYI0 CYH[HOCTb a3pOrWJpOora3ofdHaMUYecKHUX TIPOLIeCCOB U
TPOLIECCOB TeIIo0OMeHa U pa3pabaThiBaTh METOZOJIOTUN WCC/IeIOBAHUN 3/IEMEHTOB KOHCTPYKLIMU W3Je/THi
aBUAL[MOHHON M PaKeTHO-KOCMUUeCKON TeXHUKU;
ITICK-2.4 CriocoGHOCTb TIPOBOAUTEL UCC/IENOBAHMS T10 a3pOTHAPOra3ojMHaMUKe M TPOL[eCccaM TeIiooOMeHa C
WCTIO/Ib30BaHWEM COBPEMEHHBIX WH(OPMAL[MOHHBIX TEeXHOJOTWH, TOTOBHOCTb K TIpodeCCHOHANBHON
9KCIUTyaTallid COBPEMEHHBIX CPe/ICTB BHIUUC/IUTEBHOTO MOJETMPOBaHUsI.

CopepykaHue [UCLMIIMHBI OXBaThblBaeT KPYr BOIIPOCOB, CBSI3aHHBIX C TeOMETPUYECKUM, BBIYMC/IUTEBHBIM U
WMUTALMOHHBIM  MogenupoBaHueM B coBpeMeHHbIx CAD/CAM/CAE-cucremax. B pamkax Kypca
paccMaTpUBAKOTCSl BOMPOCHI paboThl ¢ TpaduueckuM MHTEP(EHCOM COBPEMEHHBIX CHUCTEM, MX HACTPOHKU U
TpYMEHeHUs1 U1 pelleHrs MY/AbTUAWCLUIVIMHAPHBIX 3ajad. [IpoBOAWTCS MOCTPOeHWe reOMeTpUYecKUX U
CETOUHBIX MOfe/iel pa3/IMuHBbIX OOBEKTOB, HCC/IEAYETCS KAueCTBO BBIUMC/IUTENBHBIX CETOK W CEeTOUHas
CXOIUMOCTb, TIDUMEHSIIOTCS pa3/IduHble KOHEUHO-DAa3HOCTHBIE W KOHEYHO-3/IeMEHTHbIE MEeTO/bl YMCIEHHOTO
MO/Ie/TMPOBAHUS, AAI0TCs 000CHOBaHMS YIIPOIIEHWH W JOMyIeHrH A/ GU3nuuecKux 3a7a4d, 0coboe BHUMaHHe
yZAemsieTcs MOCTIPOLIECCHHTY W 00paboTKe MOTyYeHHBIX Pe3y/bTaToB.

[TporpamMmMotii AUCHUTIIMHBI TIPeyCMOTPEHHBI CleyIolijie BUABI KOHTPOJIS:

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYIE€HTOB TIPOBOJUTCS B JUCKPETHBIE BDEMEeHHbIE HHTEPBA/IbI B
crenyommx popmax:
e UArHOCTUYECKas pabora;
e pasjes OTYeTa;
* OTUeT.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [UCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TlporpamMMol AWUCIUTUTUHBI
TpelyCMOTPEeHBI MpakThuueckue 3aasTus (39 u.), camocTosTebHas paboTa cryzmenTa (105 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MOJE/INPOBAHME C IPUMEHEHUEM CAD/CAM/CAE-CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLIMIIMHBI cOCTaBgeT 144 4., u3 HUX 39 4. ayUTOPHBIX 3aHATUH, 1 105 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexomenjiyemas 1uTeparypa prm::véKOCTb’
Paspen 1. OCHOBBI YHC/IEHHOT0 MO/ie/THPOBAHHUA B 3a/ja4ax HAPorasoAHaMUKH.
Zﬁg:ﬁﬁfﬁi’g?g;ﬁ;iiﬁx M. C. fIxoBuyK. . Belunc/mTeibHble TeXHOJIOTUN pelleHus
o 3a7lau MeXaHUKH XUIKOCTH U raza: CI16.BI'TY "BOEHMEX" 21
BrimonHeHre pacueTHOU
uM. []. ®@. YctrHoBa, 2013 (1)
paboThI.
Wroro no pasgeny 1 21
Paspen 2. TeomeTpuueckoe Moje/IMpoBaHue B cpeje nxeHepHbix CAD — nakeToB.
gxszfaﬁigigﬁzzgix B. A. Bpysika, B. I. ®okuH, f. B. KypaeBa. . IH)keHepHbIit
o anam3 B ANSYS Workbench: Camapa: M3a-Bo CamI' TV, 2013 21
BrinonHeHue pacueTHOU )
paboThI.
Wroro no pasgeny 2 21
Pa3pen 3. IlocTpoeHne BEIYMC/INTEIbHBIX CETOK B Cpe/ie CeTOUHbIX reHepaTopoB.
ﬁggﬁﬁfﬁig%gﬁ;ﬁiﬁx A. K. JTrobumos, JI. B. ITlabapoBa. . MeTozibl TIOCTPOEHHS
BRmo/HeHye pacuersol ) pacuétHeIx ceTok B nakete ANSYS ICEM CFD: Hwkuuit 21
Hogropoa: U3a-so HHI'Y, 2011 (1-3)
paboTEhI.
Wrtoro no pa3geny 3 21
Pa3pen 4. IloctaHoBKa 3ajauy BBIUYMC/IMTEIHHOT0 MO/e/IPOBaHusl.
W3yuenue aujakTideCKUX
eZIJMHUL] JAHHOTO pa3ze’a. H. H. ®égopoga, C. A. Bansrep, M. H. Janunos. . OCHOBBI 271
BrimonHeHue pacueTHOM pabotel B ANSYS 17: M.: IMK Tlpecc, 2017 (1)
paboThI.
Wrtoro no paspeny 4 21
Paspen 5. AHau3 1 00padoTKa pe3y/IbTaTOB pacyera B cpe/ie MOCTIPOLeCCOPOB.
Nsyuenue gugakTUye CKUX O. B. Barypun, H. B. barypun, B. H. Marsees. . Pacuét
e/IMHUL] JAHHOTO paszera. TeueHUH XUJKOCTU U rasa ¢ IOMOLLbI0 YHUBEPCaJIbHOIO 21
BrinonHeHye pacueTHOMU nporpammMmHoro komriekca FLUENT: Camapa: N3g-Bo CT'AY,
paboThI. 2009 (1-3)
Wroro mno pa3zeny 5 21
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
MOJEJINPOBAHHME C IPUMEHEHNEM CAD/CAM/CAE-CUCTEM

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

e paszes OTuera;

* OTYeT;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Pa3pen oTuera

KontponupyeTcst opopmiieHue pa3ena OTUéTa 1o 3a/JaHUsAM ayJUTOPHOTO TTPAKTUKyMa.
Pa3nen 1 nomkeH copep>kaTh MOCTAHOBKY 3a/jaud, MaTeMaTUUeCKy0 MOJZie/ib U OCHOBHbIE pacueTHbIe
COOTHOLLEHUS UCTIO/Ib3YeMbIX METO/IOB pellieHHs, KpUTepri CXOAUMOCTY;
Pazzien 2 mo/mkeH cofiep>kaTh CXeMY PacueTHOM 00/1aCTH C XapaKTePUCTHUKAaMH CETKH, KPaeBbIMU U
Haya/jbHbIMM YCJIOBUSIMU, Peajvu30BaHHBIMU B pelllaeéMOM BapUaHTE;
Pazpnen 3 momkeH cofepkaTb OCHOBHBIE OMYIeHus], MIPUHSTHIE PY pelieHuu 3aauu B CAM-cucteMme;
Pazpen 4 no/mKeH cofiepkaTh Cojiep>KaHue UCC/eloBaTeIbCKOTO 3alaHusl, pe3y/IbTaTbl BHIUMC/IUTE/BHOTO
MOZIe/TMPOBaHUsl, aHa/IM3 U BbIBO/BI 10 MPOBEJeHHBIM UCC/IeJ0BAHUSIM.

OTtuet

OTuet 1o pe3ysbTaTaM paboT ayAUTOPHOTO MPAKTHKyMa TPe/ICTaB/ISIeTCs B [IeUaTHOM BU/e B popMare,
MpelyCMOTPEHHOM I111ab/1oHOM oTueta. OleHUBAeTCsI MOTHOTA U KaueCTBO 0(OPMJIEHUS OTUeTa, COOTBETCTBHE
3a/IaHUIO, BEPHOCTh MOJYUYEHHBIX Pe3y/bTaToB, CIOCOOHOCTh UX 0ObACHUTS.
3amuTa oT4eTa MpoBoAUTCS B popme cobecejoBaHMS C MIpeIofiaBaTesieM, B X0fie KOTOPOro CTYAEeHT
JIOKJIa/IbIBaeT O TIPOZiesIaHHOM paboTe U OTBeyaeT Ha BOMpockl. OrieHKa 3aliuThl paboThl BeicTaB/siercs o 100
0asBHOM IIKase ¢ yUETOM:
- BBITIOJIHEHHE pabOoThI B KOMITbIOTEPHOM Kjacce — 20 6asios,
- oopmiIeHHe TT0SICHUTE/IbHO 3amucku — 30 0asIoB,
- 3aIIIUTa pe3y/bTaToOB, OTBETHLI HA BOTPOCKI U UX JIOTHKA, Ky/IbTypa peur — 50 6asios.
OTyéT cunTaeTcs MPUHSATHIM 1pU Habope Gosee 70 Gannos.

[1pu BbICTaBIEHWU UTOTOBOM OLIEHKU HCTIOb3YIOTCS Clleflytollye KpUTepru:

- OLIeHKH "OTJIMUHO" 3aC/Ty>KUBAeT CTY/eHT, 00HapY)KUBIIINIH BCECTOPOHHEE, CUCTEMATHUECKOe U ITybokoe
3HaHWe yueOHOro MaTepHasa, yMeHre CBOOO/IHO BBITIONHATE 33/]aHUs, TIPEJyCMOTPEHHbBIE POTPaMMON,
YCBOUBIIMK OCHOBHYIO Y 3HAKOMBIH C JIONIOJTHUTEILHOM JIMTepaTypoy, peKOMeH/J0BaHHO! IporpaMmoit. Kak
TPaBUJIO, OLIEHKA "OTJIMYHO" BBICTABJISIETCS CTY/leHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX TIOHATHN
JUCLIMTUTMHBI B MX 3HAYeHUU AJ1s1 TprobpeTaeMoii podeccru, MPOSIBUBLLIMM TBOPYeCKHe CITIOCOOHOCTH B
TIOHUMAaHUH, U3/I0)KEHUH U UCTI0/Ib30BaHUM yueOHOTo Marepuarna;

- OLIEHKH "XOPOIII0" 3aC/Ty>KMBAEeT CTYAEeHT 00HAPY>KUBIIIWH TOJTHOE 3HAaHHe yueOHOro MaTepHalia, yCIIeHo
BBITIO/THSIFOLIUM TIPeyCMOTPeHHbIe B TIPOrpaMMe 3aZlaHusl, YCBOUBIIHMM OCHOBHYIO JIUTepaTypy,
PEKOMeH/I0BaHHYIO B IiporpamMe. Kak npasusio, OLjeHKa "XOpo1Io" BEICTaB/IAeTCs CTyeHTaM, [10Ka3aBLInM
CUCTeMaTUJYeCKUH XapaKTep 3HaHWM M0 JUCLIMTUIMHE U CIIOCOOHBIM K UX CAMOCTOSITE/TbHOMY TOTIO/THEHHIO U
00OHOBJIEHUIO B X0/Ie JlabHelIIeli yueOHoM paboThl U MpodeccroHanbHON [1esTeTbHOCTY;

- OIIeHKH "V/IOBJIETBOPUTENTBHO" 3aC/Ty>KUBAET CTY/€HT, 00HAPY)KUBIIINI 3HAHUSI OCHOBHOTO yueGHOro
Marepuasia B 00beme, HeOOXOAUMOM [j1s1 Zia/IbHEHIIIEH yueObl U MpeCTOosIel paboThI 10 CIIeI[Ua/IbHOCTH,
CITPABJISIOIINICS C BLITOJTHEHUEM 3a/]aHHH, ITpeyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMBIH C 0CHOBHOM
JIMTepaTypou, peKOMeH/J0BaHHOW IporpaMMoii. Kak nmpaBuiio, oljeHKa "y0B/IeTBOPUTENBHO" BBICTABISIETCS
CTyZlIeHTaM, JOIMyCTHUBLIMM TOTPELHOCTU B OTBETE Ha SK3aMeHe U TIPU BBITIOJIHEHUH 3K3aMeHal[MOHHbIX
3alaHui, HO 00mazaroM HeoOX0AUMBIMU 3HAHMSIMU IJIs1 UX yCTPaHEeHHsI 1107, PyKOBOACTBOM IIperioJaBaTerisi;
- OLIeHKa "He 3auTeHO" BLICTaBJISIETCS CTYAEHTY, 00HapY>KMBILIEMY MPOOebl B 3HAHUSX OCHOBHOTO Y4eOHOTO
Marepuaria, JOMyCTUBIIeEMY TIPUHLIMTINA/IbHbIE OIIMOKY B BBITIOTHEHUH TIPEIyCMOTPEHHBIX POrPaMMOi
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3ajaHuil. Kak mpaBusio, oljeHKa "Heyl10BIeTBOPUTE/BLHO" CTaBUTCS CTYZleHTaM, KOTOpble He MOTYT IPOAO/IKUTh
o0yueHHe WM IPUCTYIUTDH K MPOdeCCHOHATBLHOM JiesTe/IbHOCTH TI0 OKOHYaHHUH By3a 0e3 [J0T0/THUTE/TbHBIX
3aHSATHH 110 COOTBETCTBYIOLLEM JUCLIUIIIVHE.

JuddepennupoBanHbIii 3aueT

OOyuaroumiicss UMeeT TPaBo Ha MO/Ty4YeHre MUHUMAJTLHOM TTOJIOKUTE/TBHOU OL|eHKH TTPH Y C/IOBUN
YCIIEIIHOTO MPOXOKAEHHSI TEKYLer0 KOHTPOJISI yCIieBaeMOCTH B (hopMe IUarHOCTHUeCKOM paboThI B
COOTBETCTBUM C I'padMKOM paszena 4.
IuddepentiipoBaHHbIi 3aUéT BLICTAB/SIETCS ITPU YC/IOBUH BBITIOJTHEHUSI BCEX KOHTPOJIbHBIX MEPOIPUSTHIA B
cemecTpe. ViToroBas orjeHKa gy depeHIMPOBAHHOTIO 3a4éTa BBICTAB/ISETCS 110 BBIOOPY obyyaroijerocs mibo
TI0 pe3y/bTaTaM 3allUThl 0TYeTa, MO0 110 pe3y/bTaTaM UTOTOBOTO TeCTHPOBAHUS.
VITOroBelii TeCT COAEPXXUT 24 BOMPOCa, NepevyeHb KOTOPBIX NpeAcTasieH B Y MK auctiyunivzel. Mtorosas
OLIeHKa 3a BBINO/IHEHME TeCTa YCTaHaB/IMBAEeTCs B 3aBUCMMOCTH OT KOJIMUeCTBa MPaBU/ILHBIX OTBETOB:
Megnee 70 % npaBU/IbHBIX OTBETOB - HE 3aUTEHO
Ot 71 o 80 % npaBWIbHBIX OTBETOB — YA0B/I€TBOPUTEIBHO
Ot 81 110 90 % mnpaBWIbHBIX OTBETOB — XOPOIIIO
Ot 91 10 100 % TmpaBUIBHBIX OTBETOB — OTJINYHO

13



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. OCHOBBI YHC/IEHHOTO Pasien
4 8 |mopenupoBaHMA B 3ajadax 28 7 7 21 20 | 20 | 20 OTLIAETH
TU/Ipora3o JUHaMMKH.
Paspen 2. 'eomeTrpuueckoe Paszen
4 8 |mopenupoBaHue B cpeae 29 8 8 21 20 | 20 | 20 A
oTyeTa
uKeHepHbIX CAD — nakeToB.
Paspen 3. IToctpoenne Paszen
4 8 |BBIUMC/IMTE/NBHBIX CETOK B Cpeje 29 8 8 21 20 | 20 | 20 OTLIAETa
CeTOUYHBIX reHepaTopoB.
4 8 Pa3pen 4. IlocranoBKa 3ajauu 29 8 8 271 20 | 20 | 20 Pazgen
BBIYHC/IUTEIBLHOT0 MO/le/THPOBAHHUS. oTyeTa
Pazgen 5. AHasiu3 1 00padoTKa
4 8 |pe3ynbraroB pacyera B cpeje 29 8 8 21 20 | 20 | 20 | Ortuer
NOCTNPOLECCOPOB.
Bcero 3a 8 cemectp 144 | 39 39 105 | 100 | 100 | 100
Bcero no gucounInHe 144 | 39 39 105 | 100 | 100 | 100
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