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YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHHe - MarucTrparypa
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Pabouast nporpaMma QM CHUILIHHBI
MOJAEJUPOBAHUE ®U3NYECKUX ITPOLHECCOB U OFBEKTOB

HNPOEKTUPOBAHUA

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

JladopaTopHbie padoThI

2 cemecTp - 64 yaca;

KoncyabTanuu

MPOBOIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 79,7 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

2 cemectp - 0,3 yaca;
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Heab ocBoeHusi nucuumiauHbl: GopMupoBaHue 3HaHUI B 00JACTH MPOEKTUPOBAHUS OOBEKTOB
po(heCcCHOHATLHOM JEATEILHOCTH, a TAKKEe MAaTEMAaTUYECKOTO MOJACIUPOBAHUS (DU3UUECKHUX MPOIIECCOB
B naporenepupymoiiem odopyaoBannu TOC u ADC npu nomomu CFD-MeTon0B..

33[[3‘11/1 AUCHHUIIIMHBI

- HAYYHUTBCA CTPOUTH TpéXMCpHYIO MOACIb 00BEKTOB MOACIIUPOBAHUA ITPHU ITOMOIIIHU CUCTEMBI
ABTOMATHU3UPOBAHHOI'O IIPOCKTUPOBAHU A,
- UI3YUYUTh OCHOBHBIC IIPUHIUIIBI U aJITOPUTM IIPOCKTUPOBAHUA SJIEMCHTOB SOHEPIr€TUICCKUX

YCTAaHOBOK;

- HAYYUTbCS CTPOUTH CIIO’KHBIE TPEXMEPHbIE MOJIENIH U COOPKHU 3JIEMEHTOB B IIpOrpaMme JUis
TPEXMEPHOIO F€OMETPUUECKOI0 MOJAEITUPOBAHMS;
- U3yYUTh OCHOBHBIE IPUHIUIIBI U AITOPUTM MOJEIUPOBaHMs pabouuX MPOLECCOB, IPOTEKAOIUX
B DHEPreTHUUECKUX YCTaHOBKaX, Ipu nomouu CFD-MeTo10B.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[1K-1 CriocobeH &

N J1-3nk-1 Beimosaser

YMETB:
- CTpOUTb CII0KHBIE TPEXMEPHBIE MOJIENIN

HPOEKTHO- COBMECTHBIE pacyueThl
KOHCTPYKTOPCKOM B3aMIMOCBSI3aHHBIX IporeccoB | ¥ COOPKH JIEMECHTOB B [IPOTPaMMe IJist
JESITEIbHOCTH B C UCMOJIb30BAHUEM CUCTEMBI TPEXMEPHOTO TEOMETPUIECKOTO
HYHEPreTUYECKOM ABTOMAaTU3UPOBAHHOIO MOJACIHPOBAHHUA.

MaIIMHOCTPOSHUU IPOEKTHUPOBAHUS

[IK-1 Cnocoben k N 1-4nk-1 [puHumaet 3HaTh.

MIPOEKTHO- 000CHOBAaHHBIC TEXHUUECKHE - OCHOBHBIC IPHHIHIIBI H AITOPHTM
KOHCTPYKTOPCKO PELICHUS [IPH IPOEKTHUPOBAHUS HJIEMEHTOB
JESATEIIBHOCTH B POEKTHUPOBAHUU 00BEKTA SHCPreTHICCKHUX yCTAHOBOK.
SHEPreTU4eCKOM npodeccuoHanbHOM

MaIlIMHOCTPOEHUH JIEATENBHOCTH C YYETOM YMCTE.

o0ecrieueHust HaJIe)KHOCTH U
JHKOJIOTMYECKON 0€30I1aCHOCTH

- CTpouTh TpEXMEPHYIO MOJIENTE OOBEKTOB
MOJICIUPOBAHUS ITPU TTOMOIITU CUCTEMBI
aBTOMATU3MPOBAHHOTO MPOEKTUPOBAHUSL.

PIIK-10 Criocoben k
Hay4YHO-HCCJIEA0BATEIbCKOMN
JeATETbHOCTH B
DHEPIETUYECKOM
MalIMHOCTPOEHUHU

WJI-1pnk-10 Bemomusier
MOJICTTUPOBAHUE H
UCCJIeTOBaHKE MPOIIECCOB,
MIPOUCXOISAIINX B 00BEKTaX
npodeccuoHaNbHOM
JIEATEILHOCTH

3HaTh:
- OCHOBHBIE IPUHLHUIIBI U AITOPUTM
MOJIETTUPOBaHUS pabOUUX MPOIIECCOB,
MPOTEKAIOLINUX B SJHEPIreTUUECKUX
ycTaHoBkax, pu nomoin CFD-metonoB.

2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHATbHOW —00pa3oBaTelNbHON Iporpamme
DHepreTuyeckue yCTaHOBKM Ha opraHuueckoM U siaepHoM ToruinBe (manee — OIIOII), nampaBienus
noarotoBku 13.04.03 DHepreTrdeckoe MaIMHOCTPOSHHUE, YPOBEHb 00pa30BaHMsI: BICIIIEe 0Opa3oBaHue -

MarucTparypa.

BazupyeTtcs Ha ypoBHE BhICIIEro oOpa3oBaHus (OakataBpuar, CIIeIUaIUTET).




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A aTTecTaluu
R KITP 'K HKKIT | TK cemecTpe /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MopenupoBanue 30 2 - 16 - - - - - - 14 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
00BEKTOB IToBTOpEeHNE MaTepuana o pasiery
IIPOECKTUPOBAHUS "MopenupoBaHue 00bEKTOB IPOCKTHPOBAHHS"
11 MopenupoBanue 30 - 16 - - - - - - 14 - Iloozomogka k nadopamopnoii pabome: Jns
00BEKTOB BBITIOJTHEHHS 33/1aHUH 110 JJaOOpaTopHOi padoTte
NIPOCKTUPOBAHUS HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
3a/1a4¥ BBITIOJIHEHUS J1Ta00paTOpHOii paboThl, a
TaK e U3y4YHUTh BOIIPOCH BAPUAHTOB
00paboTKH pe3yNIbTaTOB M0 H3YYCHHOMY B
paszgene "MopaenupoBaHUe 0OBEKTOB
[IPOEKTUPOBAHUS" MaTepUay.
H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:
[1], 1-10, 29-35
[2], 75-98
[7],1-41
2 MopenupoBanue u 38 - 16 - - - - - - 22 - Ilodz0mogKa K meKyuiemy KOHmMpoiio:
MPOEKTUPOBAHHE IToBTOpEHNE MaTepuaa o pasaery
3JIEMEHTOB MAPOBOTO "MonenupoBaHue U MPOSKTUPOBAHKE
KOTJIA U 3JIEMEHTOB MAPOBOT0 KOTJIA M ITapOreHepaTopa
naporeHepatopa A3C ADC"
2.1 MonenupoBaHnue u 38 - 16 - - - - - - 22 - Ilodzomogxa Kk 1abopamopuoit padome: Jns
MPOEKTUPOBAHHE BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
3JIEMEHTOB [1apOBOT0 HE0OX0AMMO TPeIBapUTEIEHO U3YYHTh TEMY 1
KOTJIa U 3a/1a4¥ BBIIIOJIHEHN JIaOOpaTOpHOi paboThl, a
maporeHepatopa ADC TaK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB

00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pazzgene "MoaenupoBaHUe U IPOSKTHPOBAHNUE
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3JIEMEHTOB ITapOBOTO KOTJIAa U aporeHepaTopa
ADC" marepuaiy.

H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[3], 1-44
[4], 1-15
[5], 1-28
[8], 1-99
[9], 1-30
3 MonenmupoBaHue 58 - 32 - - 26 - Iloozomoeka K meKyuiemy KOHmMPOJiio:
(usnueckux, IToBTOpeHne MaTepuaa 1o pa3aeiny
XUMHYECKUX U "MopenupoBanue GU3HIECKUX, XUMUIECKUX
9KOJIOTHUECKUX 9KOJIOTHUECKUX PabOYHX MpoleccoB”
padouuX MPOIECCOB Iloozomogka Kk 1adopamoproii pavome: Jns
3.1 MonenupoBaHue 58 - 32 - - 26 - BBITIOJTHEHUS 33/1aHUH 110 JTa0OpaTopHOi padoTte
(usnueckux, HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
XUMHYECKUX U 3a71a4¥ BBITIOJHEHMS JTaOOpaToOpHOI paboTh, a
9KOJIOTUIECKUX TaK kK€ NU3y4UTh BOIPOCHI BApHAHTOB
pabounx mponeccos 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
paszene "MoaenupoBaHue PU3MYECKUX,
XUMHUYECKHX U 9KOJIOTMYECKUX pabounx
MpoLeccoB" MaTepuaty.
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], 10-22, 23-29, 35-78
[2], 1-25, c. 27-65, 65-75
[6], 19-53, c. 500-518, 520-536
[10], C. 5-40
3adeT ¢ OLIEHKOMI 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 144.0 - 64 - 0.3 62 17.7
Hroro 3a cemecTp 144.0 - 64 - - - 0.3 79.7

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmii KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mooenuposanue 06vekmos npoexmuposanus

1.1. MonenupoBaHre 0OBEKTOB MPOCKTUPOBAHUS

[Toctpoenne reomerpuueckux 00BekTOB B mporpamme SolidWorks. Onmcanue unrtepdetica
IPOrpaMMbl U OCHOBHBIX MHCTPYMEHTOB JJisi MOCTpoeHus. O0yciIoBIeHHbIE U HEOOYCIOBICHHbIE
ACKHU3BI, X MPEUMYIIECTBA M HeAOCTaTKU. OCHOBHbBIE NMPUHIUIIBI TPEXMEPHOTO MOACITHUPOBAHUS.
MonenupoBaHie MPOTOYHBIX TPAKTOB HHEPreTHUECKUX YCTAHOBOK. BblneneHne 3HauYuMBIX
napamMeTpoB, JONYCTHUMBbIE YyOpolneHuss reoMerpud. llomHomacmrabHoe u  (parmeHTapHOE
MOJIEJTUPOBAHHUE. .

2. MO@@JZMDOGCZHME U npoeKkmupoedaHue 3J1eEMEHMO6 napoeoco Komja u napozenepamopa AD2C

2.1. MoaenupoBaHHie U TPOCKTUPOBAHUE AIIEMEHTOB MapoOBOro Kotiia u naporeneparopa ADC

[Tonsitue o npoexktupoBanuu. Llenas nmpoekrupoBanus. OObEKT IPOEKTUPOBAHUS, €ETO CBOMCTBA.
Cragun u dTanel NPOEKTUPOBAaHUA. AJTOPUTM OTAEIBHOIO ATamna NpOeKTUpoBaHUsA. CHCTEMBI
aBToMaTu3upoBanHoro mnpoektupoBanus (CAIIP). Ompenenenme. Ctpykrypa. Kiaccuduxanms.
Obecneuenne CAIIP. HHTYyWTHUBHO-KOHIENTyaldbHas MOJENIb Ipoliecca HPOSKTUPOBAHUS.
[Tporpammuoe obecnieuenne CAIIP u mpobaemsl ero pa3padoTku. KoMiuieke TeXHUYECKUX CPEICTB
CAIIP. Ontumuzanuss M IPOEKTHUPOBAaHHUE: LEIH, CPEACTBA, KPUTEpUU. MeETonbl pelleHus
ONTUMHU3ALMOHHBIX 3a7a4. POpMyIMpOBKa 3aJayd ONTHMHU3ALHMOHHOTO IPOECKTUPOBAHMS U €€
dopmanuzanus. Maremaruyeckas (HOpMyIMpPOBKa 33aJaud ONTHUMU3ALMOHHOIO HMPOEKTHPOBAHUS.
IleneBast ¢yHkuMg B 3a7adyax aBTOMATHU3MPOBAHHOIO IPOEKTHUPOBAHUS TEIJIOIHEPIETUUECKUX
00BEKTOB: OJJHO- 1 MHOTOKpUTEpHAaIbHAsl ONTUMM3ALUs, KpUTEpUil NPUBEACHHBIX 3aTpaT. MeToabl
aHAIUTUYECKOW onTuMM3anuu. YucienHas ontumusanus. Kpatkuii 0030p METOI0B U alropuTMOB
ONTUMU3ALMH, KPUTEPUU UX BBIOODPA Ui IPAKTUYECKOTO puMeHeHus. [1o yepTerxam U onucaHuio,
1100 HATYpHOM MOJIENH, TapOBOI0 KOTJIA, IaporeHepaTopa Wik KaMephl CropaHus, 1100 0JHOTO U3
€ro 2JIEMEHTOB OIPENEISAIOTCS €r0 OCHOBHBIE XapaKTEPUCTUKHU U CTposiTca 3D Monenu pasiuyHbIX
aneMeHToB. M3 TOCTpoeHHBIX Ha mpensiaynieM i3tane 3D nmeranedt BBIMONHSETCS CcOOpKa
3JIEMEHTOB, HallpUMeEp, NApPOBOI0 KOTJA (TOMOYHBIE FKpaHbl, OapabaH, KOHBEKTUBHBIE TOBEPXHOCTH
HarpeBa M Ip.) WIM TOPENIKH (ropejiouHas ToJIoBa, JIONATKH, KOJUIEKTOp pa3jaud rasa U Ip.).
Omnpenenstorcst conpsbkeHus B coopkax. M3 coznannbix panee 3D mozenelt pa3inyHbIX 3J1€MEHTOB
apoBOTO KOTJa U €ro cOOpoK. BhIMoNHAIOTCS dYepTeku OTAEIbHBIX JeTaned M CcOOpOK:
CTaH/apTHBIE BUIBI, Pa3pE3bL..

3. MO@QJZMDO6CIHH€ d)u3uttea<ux, XUMUYECKUX U IKOJIo2UYEeCKUX pa60qux npoyeccos

3.1. MogenupoBanue GU3NIECKUX, XUMUYECKHX M HKOJIOTHYECKUX pabouux MpOLECCOB

Omnpenenenne u cnocodbl MojenupoBaHus. [IpoTHBOpeUMBOCTh MAEH MOJIEIHUPOBAHUS, BUIBI
Moneneil. Matemaruueckoe mopaenupoBanue (MM): oOmme mnonokeHus, 3tanbl MM, BHABI
MaTreMaTU4YecKux Mojeneil. YucieHHwlil skcnepuMeHT. Ero mpeuMyniectBa M HEIOCTATKU MO
CpPaBHEHHMIO C HATypHBIM 3KcrepuMeHTOM. OOBEeKT W mpenMeT ucciepoBanus. Knaccupukanums
CAIIP nmo ueneBoMy Ha3HaueHHUIO. JlOCTOBEPHOCTH IOIY4YaeMbIX pe3ysibTaToB. Bepuduxarms
pe3yabTaToB MojaeiaupoBaHusa. OcoOeHHOCTH pabodyMx MPOLECCOB, MPOTEKAOIUMX B KOTJAX,
Kamepax cropanus u naporeHeparopax ADC. MogennpoBaHHue ra30JUHAMHAYECKHX IPOILIECCOB.
OcCHOBHBIE NOHATHS U COOTHOIIEHMA. THIIBI M PEXMMBI TE€UYeHUN M B3auMopaencTBuid. [lonsaTue
BeruuciuTeNbHOM — Tunpo- razoaumHamuku  (CFD). IlpeumymectBa CFD-monenupoBanus.
Hcnonp3oBaHue pe3ynbTaToB, noiydeHHbIX npu CFD-monenupoBanuu. MeToa KOHTPOJIBHBIX
00BEMOB U €ro YHCJIeHHbIE pean3aluy. Ero npenmMyiiecTBa 1o cpaBHEHHIO ¢ METOI0M KOHEUHBIX
pasHocTeil. Onucanue 0000mEHHOrO0 nudpdepenmansHoro ypasHeHus. OcHoBuble 3tansl CFD-
MOJIETUPOBaHUSA: (OPMHUPOBAHUE pACUETHOM OO0NACTH M €€ TeOMETPUYECKOe MOJAETUPOBaHUE
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cpeactBamu  CAIIP, 3agaHue MaTeMaTHMUeCcKOM MOJAENM, 3aJaHUE€ TPAHUYHBIX YCIOBHH,
ONpECIICHNE HCXOJHOW pAacyeTHOM CETKM M KpUTEpUEB €€ aJanTaliy II0 PEUICHUI0 U II0
IPAHUYHBIM YCIOBUSM, 33JlaHHE IIapaMETPOB METOJOB pacdera, pacuer, aHaJIU3 pe3yJbTaToB U
olleHKa TouHocTu pemeHus. Kiaccupukanus pacdy€rHelx ceTok. CTpyKTypupOBaHHas U
HECTPYKTYpUpOBaHHasi pacdy€THble CETKU. [Ipumepsl aBTOMATU3UPOBAHHOIO  IIOCTPOEHUS
pacuéTHbIX ceToK. IIpenMyinecTBa M HENOCTATKM Pa3IMYHBIX BUAOB PacUETHBIX ceTOK. OneHka
KadyecTBa pacu€THBIX ceToK. BBeaenuwe B mporpammy FlowVision mnmm Ansys. Onmcanue eé
untepdeiica. [lpenponeccop u nocruponeccop nporpaMmsl. [IpHHIKITEI UMIIOPTa TEOMETPUUECKON
pacu€THoOil oOnacT B mpemnporieccop. MoJAeTupoBaHUE TEIJIONMPOBOJHOCTH: 0003HAYCHHUS,
YPaBHEHHs, NTapaMeTphl, TPAHUYHBIC U HaYaJIbHBIE YCIO0BUA. MoaenupoBaHne TEYEHUs )KUIKOCTH U
ra3za. JlamuHapHoe TeueHue: 00O03HAYEHMS, YpaBHEHUS, NapaMeTpbl, TPAHUYHBIE M HayajbHbIC
ycinoBud. Hecxumaemas KUAKOCTb, ciabockKUMaeMas >KMIKOCTb, IIOJHOCTbIO CyKUMaemas
KHUJIKOCTh, TMOPUCTasi cpeia: OOO3HAYEHHUs, ypaBHEHMS, MapaMeTpbl, TPaHUYHbIC M HayaJlbHBIC
ycaoBud. Mogenu TypOyneHtHoctu. OOo3HaueHus. CraHAapTHas K-€ — MOJEJb: YpaBHEHUS,
napaMeTpsl, TIpaHUYHbIE M HadaiupHble YycioBus. MHble wmogenn TypOyneHTHocTH. HX
IIPEUMYILECTBA U HENOCTaTKU. MoJenupoBaHue rOpeHHs ra30BOro TOIUIMBA. ba3oBble MOHATHS U
cooTHoweHusl. Mogenp 3enpoBHYa, KUHETHYECKas, TypOyJeHTHas M IyJIbCAallMOHHAs MOJEJIH.
Wunnupanus3anyss 1mpolecca TIopeHus. YCTaHOBKA CBOWCTB — peareHToB. BocmiameHeHue
TOTIJIMBOBO3YIIHOM cMecH Tpu momoumm ¢uibTpoB. Mognens aByxdasHoro ropenus. Cocras
TOIJIMBA, JIETYYMX, 30Jibl. TBeploe M >KUIKOE TOIUIMBO, JAMCHEpcHass M ra3oBas (a3bl u
B3aUMOJEHWCTBUE MeXAy HuUMU. KuHermyeckas M SMIIMpUYECKas MOJEIM TOPEHHs KOKCa.
TenmooOMeH dacTull ¢ razoM. Mojenn TOpeHUs JIeTydyuX: 3elbJOBHYA, KHHETHYEecKas,
nyJibcamoHHas, Marnyccena u np. MHnnmanu3amnus AByx(}a3HoOTro ropeHusi. Y CTaHOBKa CBOMCTB
pearenToB. IlapameTrpsl, rpaHUYHBIE M HadalbHBIE yCIOBMs. MoaenupoBaHue ABM)KEHHS YaCTULL:
0003Ha4YeHMsI, YpAaBHEHMsI, IapaMeTpbl, TPaHUYHbIE W HavyaJlbHble YycioBus. Vcmapenue u
HarpeBaHue 4dacTull. MoJenupoBaHue IOBEPXHOCTEH HarpeBa: aHM30TPONHBIN QUIBTP C
UCTOYHUKOM DSHEpruu. AuibTepHaTuBHbIe THporpammuble cuctembsl CFD-monenupoBanus.
[TpeumymiectBa 1 mpoOIeMbl METOAOB M MPOTpaMMHBIX cucTeM. 1o uepTexxam M onucaHuio, J1u60
HaTYpHOW MOJIEH, TApOBOT0 KOTJa, aporeHepaTopa WKW KaMepbl CropaHusi, MO0 OJHOTO U3 €ro
DIIEMEHTOB ONPEIENSIOTCS €r0 OCHOBHBIE XApPaKTEPUCTUKH U cTpoArca 3D monenu pasinuyuHbIX
AJIEMEHTOB JUIsl MoenupoBanus padouux npoueccoB CFD-meronamu. IlponsBoaurcs nocrpoeHue
pacyéTHOM CeTKH, 3aJaroTcsi HEOOXOJUMBbIE MapaMeTphl, HCCIENYeTCs CETOYHAas CXOJUMOCTb.
IIpousBoguTcss pacdé€r, OMPENEAIOTCS KPUTEPUM OCTAaHOBKM pacuéra. llomydeHHble naHHBIE
AHAJTU3UPYIOTCS, CTPOSITCA MOJIsA, TpaUKH, MHTErpajbHble 3HaueHUs. Ha OCHOBE MOIYy4EeHHBIX
JAHHBIX COCTaBJISCTCS OTYET..

3.3. TeMbl NIpaKTHYeCKUX 3aHATHH
HE IIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. JJTabopaTopHnas pabota Ne 1 «MoaenupoBaHue U MPOSKTUPOBAHKE FIIEMEHTOB TTAPOBOTO
KOTJIa 1 maporeneparopa ADCx».;
2. JJabopatophnas pabota Ne 2 «MoaenupoBanue (GU3NIECKUX, XUMHUECKUX U IKOJIOTHIECKUX
paboyuX MPOIECCOB B YHEPIeTUUECKUX YCTAHOBKAX)..

3.5 Koncyabranumn

Texywuii koumpoas (TK)

1. KoncynpTanuu HampaBieHbl Ha MOJY4YEHUE MHIMBUAYAIBHOTO 3aJaHMsl JUIS BBITOJTHEHUS
KOHTPOJIBHBIX MEPOTIPUATHIL 110 pa3neny "MoaenupoBanrue 00bEKTOB MPOEKTUPOBaHUS"



2. KOHchIbTaI_[I/II/I HaIpaBJICHBI Ha MOJYYCHHUC MHAUBUAYAJIBHOI'O 3adaHUsA JJIS1 BBIITOJIHCHUSA
KOHTPOJIBHBIX MEPONPUITUI 1O pazaeny "MoaenupoBaHue U MPOESKTUPOBAHUE DJIEMEHTOB
MapoBOro KoTJia u naporeneparopa ASC"

3. KoHcynbranuu HampaBiieHbl Ha MOJTYYeHHE WHIUBUIYATbHOTO 3a/laHUs JUISl BBIOJIHEHUS
KOHTPOJILHBIX MEpPONPHUATUN 1O pasaeny "MojaenupoBanue (GU3NYECKUX, XUMUYECKUX U
HKOJIOTMYECKUX pabOyuX MpoueccoB”

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

O1neHo4HOE CPEICTBO
(THI ¥ HAUMEHOBAHUE)

3angaHupOBaHHbIE PE3yJbTaThl 00Y4YEHUS 110 AUCLUILINHE Konbl
COOTBETCTBUHM C
(B cOOTBETCTBUHU C pazjesioM 1) HWHJIUKAaTOPOB n3.1)
1] 2] 3
3HaTh:
OCHOBHbBIE IPUHIIMIIBI U AITOPUTM MPOEKTUPOBAHUS V-4t + JlaGopatopHas paboTa/3amura 1abopaTopHOH
3JIEMEHTOB YHEPIeTUYECKNX YCTAHOBOK ’ pabotsr Nel
OCHOBHbIE IPUHIIMIIBI U AITOPUTM MOAEIUPOBAHUS PAOOUMX JlaGoparopHas pabora/3amura 1abopaTopHOH
IIPOLIECCOB, MTPOTEKAIOIINX B SHEPT€TUYECKUX YCTaHOBKaX, npu | MJI-1pmk-10 + pabotel Ne2
nomot CFD-MeTonos
Ymersb:
CTpouTh CII0KHBIE TPEXMEPHBIE MOJICTH U COOPKH AIIEMEHTOB KonTtpomnsHast padora/KonrponsHast pabora —
B IIpOrpaMMme Jjsi TPEXMEPHOr0 reOMETPUUECKOro NJI-3nk-1 + + «MoJienupoBaHue CI0KHOM reOMETpUH B
MOJICJIIUPOBAHUS SolidWorks»
CTtpouth TpEXMEPHYIO MOJIENIb 0OBEKTOB MOACIUPOBAHUS IPU V-4 + KonTponbnas pabora/KonTtponbHas pabota —
ITOMOIIM CHCTEMBI aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS ) MonenupoBanue reomerpuu B SolidWorks
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa naboparopuoit padotel Nel (Jlaboparopras paboTa)
2. 3amuTa 1aboparopHoii padotel Ne2 (JlabopartopHas padbora)

DPopma peanmzanuu: KommnerorepHoe 3aanue
1. KontponpHas padoTta — «MoaenupoBaHue clIOxKHON reomeTpuu B SolidWorks»
(KonTponbHnas padbora)
2. KonTponbnas pabota — MonenupoBanue reomerpun B SolidWorks (Kontponbnas padoTta)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
3auem ¢ oyenkou (Cemecmp No2)

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. Cepruesckuii, 3. /1. [Ipumenenune komiuiekca yncieHHoro moaenupoBanus Fluent s 3agau
MIPOMBINIIEHHON TEIJIO3HEPTEeTUKH : yueOHOe ocodue o Kypcy "Maremaruueckoe
MOJICIMPOBAHKE U ONTUMM3AIINS CUCTEM TEIJIOCHA0XKEeHNS U KOHIUIIMOHUPOBAaHUS" IO

Hanpasnenuto "Temnosnepreruka” / 9. J1. Cepruesckuii, E. B. OBunnnukos, A. H. Kpsuios, Mock.

sHepr. uH-T (MOU TVY). — M. : U3n-Bo MOU, 2006. — 80 c. — ISBN 5-903072-89-5.;

2. [Natankap, C. B. YnucnenHoe pemieHue 3a1a4 TEIIONPOBOHOCTH U KOHBEKTUBHOT'O TEIJIOO0OMEHA

IpY TeUEHHUHU B KaHayax : nep. ¢ auri. / C. B. [latankap. — M. : U31-80 MOU, 2003. — 312 ¢c. —
ISBN 5-7046-0898-1.;
3. Cyxapes, A. I'. Kypc meronos ontumu3zaiun / A. I'. Cyxapes, A. B. Tumoxos, B. B. ®enopos.

2-e m31. — M. : ®usmatiur, 2005. — 368 c. — (Knmaccnyecknii yauBepcuteTckuii yueonuk). — ISBN

5-922105-59-0,;

4. Mxenbckuii, b. 1. OcHOBBI Teopun onTUMH3AMH : Y4yeOHOoe ocodue nmo Kypey "Ontumusanus

OBC u B CAIIP", o6yuaromuxcs o HanpasieHuto "MHpopmaTuka u BEIMUCIUTEIbHAS TEXHUKA"
b. 1. Mxkensckuii, E. B. Mkensckas. — M. : U3g-s8o MOU, 2001. — 80 c. — ISBN 5-471-46068-1.;
5. Mkenwckuii, b. 1. BBenenue B Teoputo ontuMuzanuu : Y4ebHoe mocobue mo Kypey

"Ontumuzanus OBC u B CAIIP" no nanpasnenuto "MHdopmarrka v BEIYUCIUTENbHAS TEXHUKA"

/

/

b. . Mxkenbckuii, E. b. Mkenbckasi, Mock. sHepr. un-T (MOU TY). — M. : U3a-so MDOU, 2001. —

88 c. — ISBN 5-7046-0656-3.;

6. lllnuxtunr, I'. Teopus norpannyHoro cios : nep. ¢ Hem. / I'. IlnuxtuHr. — 5-¢ uza., ucnp. — M. :

Hayka, 1974. - 712 c.;
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7. Motynesuy, B. I1. YueGHOe nmocobue o kypey "CrernBornpocs! Temio-u Mmaccoomena'.

YuciieHHbIe METOJIBI pacueTa TermiooMeHnHoro ooopynosanus / B. I1. Morynesuy, C. B. XKyOpwuH ;

Pen. O. 1. Cepruesckuii ; Mock. suepr. un-t (MOHN). — M. : U3n-8o MOU, 1989. - 76 c.;
8. Hopenkos, U. I1. OcuoBsl Teopun u npoektupoBanusi CAIIP : YueOHuK 115 By30B 1O

CIEIUAIBHOCTH "BhIUMCINTENbHBIC MAIIMHBI, KOMIUTEKCHI, cuctembl u cetu" / U. I1. Hopenkos, B.

b. Mannues. — M. : Briciiag mikoia, 1990. — 335 ¢. — ISBN 5-06-000730-8.;

9. Hopenkos, U. I1. BBenenue B aBTOMaTU3UPOBAHHOE MPOEKTUPOBAHUE TEXHUUECKUX YCTPOUCTB U
cucreM : yueOHoe nocobue ais BTy3oB / W. I1. Hopenkos. — M. : Beicmias mkona, 1980. — 311 c¢. —

K 150-neturo MBTY um. H.D. baymana.;

10. I'mazkoB B. B.- "Texuuueckas razonunamuka”, I3garenscrro: "Jlans", Cankt-IleTepOypr,
2021 - (108 c.)

https://e.lanbook.com/book/169203.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe ofecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX MIPOTpamMM;

2. FlowVision;

3. Ansys / CAE Fidesys;

4. Kommac 3D;

5. AutoCAD/ T Flex CAD (Bepcus A o0Oydaromuxcs 1 npernojaBaTeneit).

5.3 UnTepHeT-pecypchl, BKIKYasA nNpodeccuoHaJIbHbIe 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIpaBOYHbIE CHCTEMbI:

. OBC Jlaus - https://e.lanbook.com/

. Hayunasi 3siekTponnas o6udauoreka - https://elibrary.ru/

. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbix Scopus - http://www.scopus.com

. HanpoHanbHast 3JIeKTpoHHAas 0udanoTeka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTa oTkpwITHIX 1aHHBbIX Poccuiickoii ®exepanun - https://data.gov.ru

. ba3a oTKpbITBIX JaHHBIX MUHHMCTEPCTBA TPYAA U COUMAIBHOM 3aUThI PD -
https://rosmintrud.ru/opendata

9. ba3a oTKpPBITHIX JaHHBIX NPO(ecCHOHAIBLHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA U
counaabHoii 3aumthl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. Ba3a oTKpBITHIX JaHHBIX MHMHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

11. Ba3a oTKpBITHIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -
https://www.polpred.com

CONO O~ WN P

13. HauuoHaIbHBIIi mOpTAaJI OHJIAlH 00yueHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru

14. O¢puunanbHblii caiiT @eaepasbHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJTHpPOBAHUIO H
mMeTpoJioruu - http://protect.gost.ru/

15. OrkpbITas yHuBepcuterckas nupopmanuonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUITJIMHBI

Tun nomemenust Homep aynutopun, Ocnamenne
HaAauMMCHOBAaHHE
VYyeOHble ayAUTOPUHI XK-120, MammHHbIH 3a1 cepBep, KOHIULMOHED
JUTSA TIPOBEJICHUS MBI,
JEKUMOHHBIX 3aHATHi 1 | B-402/1, KomnbroTepHblit rapTa, CTOJ IPENoaBaTes, CTOI
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TEKYIIEr0 KOHTPOJIS

KJacc, MyJIbTHUMEIUITHAS
yueOHas maboparopust
kad. MulldVY (ota. III'C)

KOMITBIOTEPHBIN, CTYIL, MKad, T0CKa
MeJIOBasi, KOMIIbIOTEPHAS CETh C BHIXOI0M
B MIHTEpHET, MYJIbTUMEIUIHBIN TPOECKTOD,

9KpaH, KOJOHKHU, KOMIIBIOTEP

NEePCOHAIBbHBIN, yueOHO-HaIJIATHOE

nocobue

Y4eOHble ayIUTOpUU
JUTSI IPOBEJICHUS

1ab0paTOPHBIX 3aHITHIA

K-120, MammHHBIHN 3a71
HBI]

cepBep, KOHAULIUOHED

B-402/1, KoMmnbroTepHbBIT
KJIacC, MyJIbTUMEANITHAS
ydeOHast 1abopaTopust
kad. MullDV (ota. I1I'C)

napTa, CTOJ IPEnoiaBaTes, CTOJ
KOMIIBIOTEPHBIH, CTYI, MKad, JOCKa
MEJIOBasi, KOMIIBIOTEPHAS CETh C BBIXOJOM
B lHTEpHET, MYJIbTUMEIUMHBINA ITPOEKTOP,
9KpaH, KOJJOHKH, KOMIIBIOTEP
MEePCOHATIBHBIN, yUeOHO-HATIIATHOE
nocobue

Y4eOHble ayAUTOPHH
IS TIPOBE/ICHHS
IIPOMEKYTOUYHON

aTTecTaluu

K-120, MamuHHBIN 321
HBI]

cepBep, KOHIUITHOHED

B-402/1, KomnbroTepHbIit
KJIacc, MyJbTUMEIUITHAS
yueOHas J1abopaTopust
kad. MulldV (ota. III'C)

rapTa, CTOJ IPEernogaBaTes, CTOI
KOMITBIOTEPHBIN, CTYI, MIKad, T0CKa
MEJIOBasl, KOMITBIOTEPHAS CETh C BBIXOJOM
B MHTEpHET, MYJIIBTUMEIUIHBIN IIPOEKTOD,
9KpaH, KOJOHKH, KOMIIBIOTED
NEePCOHAIBbHBIN, yueOHO-HATJIATHOE
nocooue

ITomentenus miis

HTB-302, YntansHbIH 3451

CTYyJI, CTOJI HHCBM@HHBIﬁ, KOMIIBXOTCpHAasA

CaMOCTOATEILHON oTJiena 00CIy)KUBaHUS CEThb C BBIXOJOM B lIHTEpHET, KOMIIBIOTED
paboThI y4eOHOI TuTeparypoii TICPCOHAIIBHBII
[Tomerenus s 1-320, Kabunet pabouee MeCTO COTPYIHHKA, CTYII,
KOHCYJbTUPOBAHUS COTPYIHUKOB Kad. KOMIBIOTEPHASI CETh C BBIXOJIOM B

"MulloVy"

WHTepHeT, KOJIOHKH, KOMITBIOTED
NIEPCOHAJIbHBII, TPUHTEP

ITomewmenus s
XpaHEHUs
o0opynoBaHus U
y4eOHOr0 MHBEHTaps

J-305, Cknag xadeapsr
MullDYVY

CTYI, IKag
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MOI[CJ'II/IpOBaHI/Ie (1)I/I3I/I‘I€CKI/IX IMponeccCoOB U 00BEKTOB IMPOCKTUPOBAHUA

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 KontpoasHas pabora — MoaenupoBanue reometpun B SolidWorks (Kontponbnas padorta)

KM-2 KonrpomnsHas padora — «MonenupoBanue ciaoxHoi reomerpun B SolidWorks» (KonTponsnas
pabora)

KM-3 3ammra naboparopnoit padotsl Nel (JlabopaTopHas paborta)

KM-4 3amura maboparopHoit padotsl Ne2 (JTaboparopHas pabota)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3nen nucuumninHb KM: L 2 3 4
pasjena Henens 4 8 11 16
KM:
1 MonenupoBanue 00bEKTOB IPOSKTUPOBAHUS
11 MonenupoBanue 00bEKTOB MPOSKTUPOBAHUS + +
5 MonenupoBaHue U MPOSKTUPOBAHKE FITEMEHTOB TAPOBOTO
KoTJa 1 naporeHeparopa ADC
21 MonenupoBaHue U MPOSKTUPOBAHKE FITEMEHTOB MAPOBOTO + +
' KoTJa 1 naporeHeparopa ADC
3 MopnenupoBanue GU3NYECKUX, XUMHUUECKUX U
HKOJIOTHYECKUX pabOyuX MPOIECCOB
31 MonenupoBanue GU3NYECKUX, XUMHUUECKUX U +
' HKOJIOTHYECKUX pabOUyuX MPOIECcCOB
Bec KM, %: | 25 25 25 25
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