MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuaibHocts: 13.04.03 DHeprernueckoe MAIIHHOCTPOEHHE
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3 cemecTp - 16 yacos;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

3 cemecTp - 32 yaca;

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

3 cemectp - 59,7 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
KontpoabsHnas padora
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

3 cemectp - 0,3 yaca;
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBoeHMs AUCHMILVIMHBI: (OpMHpOBaHHE 3HAHUN B 00JACTH NMPOEKTHPOBAHUS OOBEKTOB
po(heCcCHOHATLHOM JEATEILHOCTH, a TAKKEe MAaTEMAaTUYECKOTO MOJACIUPOBAHUS (DU3UUECKHUX MPOIIECCOB
B naporenepupyroiiem odopyaoBannu TOC u ADC npu nomomu CFD-MeTonos
3agaum QU CHUIITTHHBI
- 03HAaKOMUTHCS C COBPEMEHHBIMU HAYKOEMKUMHU TEXHOJIOTHSIMH PACU€THOTO COMTPOBOXKICHUS
nporiecca MPOeKTUPOBAHMS COBPEMEHHOTO SHEPTETHYECKOTO 000PY/I0BaHUS;
- U3YYHUTh TEXHOJOTUIO IOCTAHOBKHU U peUIeHHs NMpaKkTuyeckux 3anady merogamu CFD-
MO/ICJIUPOBAHUS;
- U3YYHTb NMOAXOAbI K 000CHOBAHUIO KOHKPETHBIX TEXHUYECKUX PELICHUI MPU TOMOIIN
MOCTAaHOBKU YUCJIECHHOTO SKCIIEPUMEHTA.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
[IK-1 Cnoco6en k Hayuno- | MJI-1nk-1 Bemmomnuser 3HaTh.
HCCJICI0BATEIbCKOM TEOPETHYCCKUE U - OCHOBHBIC IPUHIINIIBEL X aJITOPUTM
NeSITeTILHOCTH B cepe JKCIIEPUMEHTAIIbHBIE MOJICITUPOBAHHS PAOOYNX MPOLECCOB,
SHEPTreTUYECKOTO HCCJICI0BAHMS TIPOIIECCOB, NPOTCKAIOMIMX B SHCPICTUICCKUX
MalIMHOCTPOEHUS MPOUCXOISAIINX B 00BEKTaxX ycTaHoBKax, npu nomoiu CFD-meTos108.
npodeccuoHanbHOMI
JIEATEIIbHOCTH YMCTb.
- CTPOUTH TPEXMEPHYIO MOJIENIb 0OBEKTOB
MPOEKTUPOBAHUS B IPOTPaMMe st
TPEXMEPHOTO T€OMETPUUECKOTO
MOJEIUPOBAHUS.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodeccCHOHaTbHOW —00pa3oBaTelbHOI mporpamme
lazoTypOunHbIe, MapoTypOMHHBIE ycTaHOBKU U ABuratenu (nanee — OIIOII), HanpaBieHus: MOATOTOBKHU
13.04.03 DHepreTuyeckoe MalIMHOCTPOEHUE, YpPOBEHb 0Opa30BaHUsS: BbICIIee OOpa3OBaHUE -
Marucrparypa.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, NoMy4eHHbIE IPU OCBOEHUU JAUCHHUIUIMHBI, HEOOXOAUMBI PU BHIMOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

a Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1O BHJAaM y4eOHOH paboThI
Pasnensr/TeMsl 6 = o
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 5 6 7 8 9 10 11 12 13 14 15
1 MopenupoBanue 32.7 3 4 9 - - - - - - 19.7 - Ilodzomogka K nabopamopuoii pabome: J1ns
00BEKTOB BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
NIPOCKTUPOBAHUS HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
11 MoaenupoBaHue 32.7 4 9 - - - - - - 19.7 - 3aJ1aui BBITIOJHEHUS JTaO0OpaTOPHOH paboThI, a
00BEKTOB TaK K€ U3y4UTh BOIIPOCHI BAPUAHTOB
MIPOCKTUPOBAHUS 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
paszgene "MopaenupoBaHue 0OBEKTOB
[IPOEKTUPOBAHUS" MaTepUaly.
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"MopaenmupoBaHre 00bEKTOB MPOCSKTUPOBAHHA"
H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:
[1], 1-41
[4], 75-98
[8], 1-10, 29-35
2 MopaenupoBaHue u 35 6 9 - - - - - - 20 - Iloozomoseka Kk radopamopuoi pavome: JIns
MPOEKTUPOBAHNE BBITIOJTHEHHS 33/1aHUH 110 JTa0opaTopHOi padoTte
3JIEMEHTOB TTaPOBOTO HEOOX0ANMO MPEIBAPUTEIEHO U3YUHTh TEMY 1
KOTJIa U 3aJ1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
naporeneparopa A9C TaK K€ U3yYUTh BOIPOCHI BApHAHTOB
2.1 MonenupoBaHnue u 35 6 9 - - - - - - 20 - 00paboTKH pe3ysIbTaToOB 110 U3YYEHHOMY B
MPOEKTUPOBAHHE paszene "MonenpoBaHie 1 TPOEKTUPOBAHKE
9JIEMEHTOB ITapOBOTO 3JIEMEHTOB MapOBOT0 KOTJa U NaporeHepaTopa
KOTJIa ! ADC" marepuaiy.
naporeHeparopa ADC Camocmoamensroe usyuenue
Hmeopemuyeckozo mamepuana: Vzyuenue
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JIOTIOJIHUTEIBHOTO MaTepuaa o pasjaery
"MojaenupoBaHue U MPOCKTUPOBAHUE
3JIEMEHTOB ITapOBOT0 KOTJIA U aporeHepaTropa
ADC"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 1-28
[3], 1-15
[5],1-99
[6],1-30
3 MoenupoBaHue 40 6 14 - - 20 Iloozomoseka k nabopamopnoi pabome: Jlns
(busnIecKuX, BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
XUMUYECKUX U HEOOXO0AUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
IKOJIOTHUECKUX 3a71a4M BBITIOJIHEHHMS J1TaOOpaTOpHOil paboThI, a
paboYMX NpOLECCOB TaK )K€ U3yYUTh BOIIPOCHI BAPHAHTOB
3.1 MoaenupoBaHue 40 6 14 - - 20 00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
(usnueckux, pasnene "MonenupoBaHue GU3MIECKUX,
XUMHYECKUX H XAMHUYICCKHUX U IKOJIOTHUSCKUX pab0dInx
9KOJIOTHUECKUX TIpoIIecCOB" MaTepHaty.
pabouux mporeccoB CamocmosamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"MopenupoBanue GU3MIECKUX, XUMUIECKUX U
9KOJIOTHYECKUX PabOYHX MporeccoB”
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[4], 1-25, c. 27-65, 65-75
[7], 1-44
[8], 10-22, 23-29, 35-78
[9], 19-53, c. 500-518, 520-536
[10], cTp. 5-40
3auer ¢ OLUEHKOMI 0.3 - - - 0.3 -
Bcero 3a cemecTp 108.0 16 32 - 0.3 59.7
Hroro 3a cemectp 108.0 16 32 - - - 0.3 59.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanpHble KOHCYIbTAlMHU MO KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinael; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
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.
MonenupoBaHue MPOTOYHBIX TPAKTOB HHEPreTHUECKUX YCTAaHOBOK. BblieiaeHne 3HauYuMBIX
napamMeTpoB, JONYCTHUMBbIE YyOpolneHuss reoMerpud. llomHomacmrabHoe u  (parmeHTapHOE
MOJIeJTUPOBAHUE.

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. Ontumuszanuss M IOPOEKTHPOBAHME: LEIH, CPEICTBA, KpUTEpUU. MeTonbpl pelieHus
ONTUMHU3ALMOHHBIX 3a7a4. POpMyIMpOBKa 3aJayd ONTHMHU3ALHMOHHOTO IPOECKTUPOBAHMS U €€
dopmanuzanus. Maremaruyeckas (HOpMyIMpPOBKa 33aJaud ONTHUMU3ALMOHHOIO HMPOEKTHPOBAHUS.
IleneBast ¢(yHkuMs B 3a7adyax aBTOMATHU3MPOBAHHOIO IPOEKTHUPOBAHUS TEIJIOIHEPTETUUECKUX
00BEKTOB: OJJHO- 1 MHOTOKpUTEpHAaIbHAsl ONTUMM3ALUs, KpUTEpUil NPUBEACHHBIX 3aTpaT. MeToabl
aHAIUTUYECKOW onTuMM3anuu. YucienHas ontumusanus. Kpatkuii 0030p METOI0B U alropuTMOB
ONTUMU3ALMM, KPUTEPUM HUX BbIOOpa A NPAKTUYECKOro npumeHeHus. [lo ueprexam u
ONMCAHUIO, JINOO HATYpPHOH MOJENIHM, NAapOBOr0 KOTJIA, MaporeHepaTropa WM KaMmepbl CropaHus,
a100 OJHOTO M3 €ro JIEMEHTOB OMPEIEISIOTCS €ro OCHOBHBIE XapaKTEpUCTUKHU U cTposArcs 3D
MOJIEJIM pa3iMyYHbIX »3JeMeHTOB. M3 mocTpoeHHbIX Ha mnpeapaymeMm idtane 3D neraneit
BBINOJIHSACTCSI COOpKa 3JIEMEHTOB, HANpUMeEp, MapoBOro KOTia (TOMOYHBbIE 3KpaHbl, OapabaH,
KOHBEKTHBHbIE IIOBEpPXHOCTHM HarpeBa U INp.) WIM TOpeiku (ToperloyHas TIoJOoBa, JOMATKH,
KOJIJIGKTOP pa3jiauu rasa u mp.). Onpenenstorcs: conpsbkeHus B coopkax. M3 cozganneix panee 3D
MoJieJIe Pa3NMYHBIX 3JIEMEHTOB IapoBOrO0 KOTJIAa U €ro cOOpoK. BBIMOIHAIOTCS uepTexu
OTJENBHBIX JIeTajieil 1 cOOPOK: CTaHAAPTHbIE BUJBI, 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,
KaMmepax cropanus u naporeHeparopax ADC. MogaenupoBaHHue ra30JuHAMAYECKHX IPOLIECCOB.
OcHOBHBIE TIOHATHS U COOTHOWIEHUS. THUIBI U peXUMBbI TeueHU W B3aumojencTBuil. [lonsaTue
BeruuciuTeNbHOM — Tunpo- razoaumHamuku  (CFD). IlpeumymectBa CFD-monenupoBanus.
Hcnonp3oBaHue pe3ynbTaToB, noiydeHHbIX npu CFD-monenupoBaHuu. MeToa KOHTPOJIBHBIX
00BEMOB U €ro YHCJIeHHbIE pean3aluy. Ero npenmMyiiecTBa 1o cpaBHEHHIO ¢ METOI0M KOHEUHBIX
pasHocTeil. Onucanue 0000mEHHOrO0 nudpdepenmansHoro ypasHeHus. OcHoBuble 3tansl CFD-
MOJIETTUPOBaHUSA: (OPMHUPOBAHUE pACUETHOM OONACTH M €€ TeOMETPUYECKOe MOJETUPOBaHUE
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cpeactBamu  CAIIP, 3agaHue MaTeMaTHMUeCcKOM MOJAENM, 3aJaHUE€ TPAHUYHBIX YCIOBHH,
ONpECIICHNE HCXOJHOW pAacyeTHOM CETKM M KpUTEpUEB €€ aJanTaliy II0 PEUICHUI0 U II0
IPAaHUYHBIM YCIOBUSM, 33JlaHHE IIapaMETPOB METOJOB pacdera, pacuer, aHalu3 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 pacyéTHhIX ceToK. Baenenwe B mporpammy FlowVision mmm Ansys. Onucanue eé
untepdeiica. [lpenponeccop u nocruponeccop nporpaMmsl. [IpHHIKITEI UMIIOPTa TEOMETPUUECKON
pacu€THoOil oOnacT B mpemnporieccop. MoJAeTupoBaHUE TEIJIONMPOBOJHOCTH: 0003HAYCHHUS,
YPaBHEHHs, NTapaMeTphl, TPAHUYHBIC U HaYaJIbHBIE YCI0BUA. MoaenupoBaHne TEYEHUs )KUIKOCTH U
ra3za. JlamuHapHoe TeueHue: 00O03HAYEHMS, YpaBHEHUS, NapaMeTpbl, TPAHUYHBIE M HayajbHbIC
ycinoBud. Hecxumaemas KUAKOCTb, ciabockKUMaeMas >KMIKOCTb, IIOJHOCTbIO CyKUMaemas
KHUJIKOCTb, TMOPUCTasi cpeia: OOO3HAYEHHUs, ypaBHEHMSA, MapaMeTphbl, TPaHUYHbIE 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 ¢GuibTpoB. Mognenb 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,
nyJibcalmoHHas, Marnyccena u np. MHunmanu3amnus AByx(}a3HOTO TopeHusi. Y CTaHOBKAa CBOMCTB
pearenToB. IlapameTrpsl, rpaHUYHBIE M HadalbHBIE yCIOBMs. MoaenupoBaHue ABM)KEHHS YaCTULL:
0003Ha4YeHMsI, YpAaBHEHMsI, IapaMeTpbl, TPaHUYHbIE W HavyaJlbHble YycioBus. Vcmapenue u
HarpeBaHue 4acTull. MoJenupoBaHue IOBEPXHOCTEH HarpeBa: aHM30TPONHBIM QUIBTP C
UCTOYHUKOM DSHEpruu. AuibTepHaTuBHbIe THporpammuble cuctembsl CFD-monenupoBanus.
[TpeumymiectBa u nMpo6seMbl METOIOB U MIPOrpaMMHBIX cucTeM. [lo depTekam U onucaHHio, TU00
HaTYpHOW MOJIENH, TApOBOT0 KOTJa, aporeHepaTopa WM KaMepbl CrOpaHus, MO0 OJJHOTO U3 €ro
DIIEMEHTOB ONPEIENSIOTCS €r0 OCHOBHBIE XApPaKTEPUCTUKH U cTpoArca 3D monenu pasinuyuHbIX
AJIEMEHTOB JUIsl MoenupoBanus padouux npoueccoB CFD-meronamu. IlponsBoaurcs nocrpoeHue
pacy€THOM CeTKM, 3aJaroTcsi HEOOXOOUMBIE MapaMeTpbl, 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. MonenupoBanue U MPOCKTUPOBAHUE AIEMEHTOB MAPOBOro KOTia U naporeneparopa AIC;

2. MO,Z[CJII/IpOBaHI/IC (I)I/I3I/I‘-ICCKI/IX, XUMHUYCCKUX U 3KOJIOTHYCCKHNX pa6oq1/1x IIpOLECCOB B
SHEPICTUUCCKHUX YCTaHOBKAX.

3.5 KoncyabTanum

Texywui konmpoas (1K)

1. KoHcynpranuu HampapieHbl Ha MOJIyY€HHUE WHAUBUAYAIBHOTO 3a[aHUS AJI BBHIOJHEHUS
KOHTPOJIbHBIX MEPONPUATHIA 10 pazaeny "MojenupoBaHre 00bEKTOB IPOSKTHPOBaHUS"



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

3. KoHcynbranuu HampaBiieHbl Ha MOJTYYeHHE WHIUBUIYATbHOTO 3a/laHUs JUISl BBIOJIHEHUS
KOHTPOJIBHBIX MEpONPHUATUN 1O pasaeny "MojaenupoBanue (GU3NYECKHX, XUMHUUYECKUX H
HKOJIOTMYECKUX pabOyuX MpoueccoB”

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



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

Howmep paznena O1leHOYHOE CPEeSICTBO
JUCLUIUINHEI (B (TUII ¥ HAUMEHOBAHUE)
3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Konpt
COOTBETCTBUHU C
(B COOTBETCTBUH C pa3zeiioM 1) WHJUKATOPOB 1.3.1)
1] 2] 3
3HaTh:
OCHOBHBI€ ITPUHIIUIIBI ¥ AITOPUTM MOJETUPOBAHUS Pa0OUnX JlaboparopHas padota/3amura
MPOLECCOB, MPOTEKAIOIINX B JHEPTETUUYECKUX YCTAHOBKAX, IPU nabopaTopHoit padboTsr Nel
nomomy CFD-meronos b * JlaboparopHas padota/3ammura
nabopaTopHoi paboThr No2
Ymern:
CTPOUTH TPEXMEPHYIO MOJIENIb 00BEKTOB IIPOEKTUPOBAHUS B KonTtpomnsHas pabora/MoaenupoBaHue
porpaMMme AJisi TPEXMEPHOT0 T€OMETPUUYECKOTO MOJCITUPOBAHUS — . . npoctoii reomerpun B SolidWorks
At KonTtponsHas pabora/MoaenupoBaHue
cnoxHo reometpun B SolidWorks




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
3 cemecTp

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

Popma peanuzamu: KommerorepHoe 3aganue
1. MogenmupoBanue npoctoii reomerpun B SolidWorks (KonTposbHast padota)
2. MonenupoBanue cioxxnoit reomerpuu B SolidWorks (KounTponpHas pabota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem ¢ oyenxou (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHuem o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3a4ETHON COCTABIISIOLINX

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

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

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Motynesuy, B. I1. YueGHoe nocobue no kypey "CrenBonpocs! Temio-u Mmaccoomena'.
Uucnennsie MeTOABI pacuera TermooMenHoro odopyaosanus / B. I1. Motynesuy, C. B. XKybpuH ;
Pen. 3. JI. Cepruesckuii ; Mock. snepr. un-t (MOU) . — M. : U3n-Bo MOU, 1989 . - 76 c.;

2. Mxenwckuii, b. Y. BBenenue B Teopuio onTUMHU3AINHY | Y 4eOHOE MTOCOOHE 1O KYpCy
"Ontumunzanus OBC u B CAIIP" no Hanpasnenuto "MHpopmaTrka U BBIYUCIUTENbHAS TEXHUKA" /
b. U. Mxenbckuit, E. b. Mkenbckas, Mock. axepr. uH-T (MOU TVY) . — M. : U3a-so MDU, 2001 . —
88 c. - ISBN 5-7046-0656-3 .;

3. Mxenbckuid, b. 1. OcHOBBI Teopuu ontuMuzanuu : YuedHoe rmocodue mno kypey "Ontumuzanus
OBC u B CAIIP", o6yyaromuxcs o HanpasieHuto "MHpopmaTka U BEIYUCIUTENbHAS TEXHUKA" /
b. 1. Mxkensckuii, E. B. Mkensckas . — M. : U3g-s80 MDU, 2001 . — 80 c. - ISBN 5-471-46068-1 ;
4. ITatankap, C. B. UucneHHoe pemieHune 3a1a4 TeIIONPOBOAHOCTH M KOHBEKTUBHOI'O TETJIO0OMEHa
Ipy TeYeHHUHU B KaHajax : nep. ¢ auria. / C. B. [latankap . — M. : U3n-8o MOU, 2003 . - 312 c. -
ISBN 5-7046-0898-1 .;

5. Hopenxkosg, U. I1. Ocuossl Teopun u npoektupoanust CAIIP : YueOGHuk ass By30B 110
crenuanbHOCTH "BhrunciauTenbHble MallMHBL, KOMITIEKCHI, cucteMsl u cetu" / U. I1. Hopenkos, B.
b. Manuues . — M. : Beicmras mkona, 1990 . — 335 c¢. - ISBN 5-06-000730-8 ;

6. Hopenkos, U. I1. BBenenue B aBTOMaTU3MPOBAHHOE MPOEKTUPOBAHNE TEXHUUECKUX YCTPOUCTB U
cucteM : yuebHoe nocobue 11t BTy30B / U. I1. Hopenkos . — M. : Bricmias mikona, 1980 . — 311 c. -
K 150-neturo MBTY um. H.D. baymana .;
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7. Cyxapes, A. I'. Kypc merono ontumu3zamun / A. I'. Cyxapes, A. B. Tumoxos , B. B. ®enopos .
—2-e m3a . — M. : ®uzmatiurt, 2005 . — 368 c. — (Knaccuveckuii yHUBEPCUTETCKUM YICOHHK) . -
ISBN 5-922105-59-0 .;

8. Cepruesckuii, 3. JI. [I[pumeHnenne koMmruiekca yncieHHoro MmoaenupoBanus Fluent mis 3agaua
IIPOMBIIIJIEHHON TEINIO3HEPTETUKH : yueOHOe rocodue 1o Kypcy "Maremaruueckoe
MOJICJIMPOBAHKE U ONTUMM3ALUS CUCTEM TEIJIOCHA0XKEHNS U KOHUIIMOHUPOBAaHUS" 11O
Hanpasienuto "Temnosnepreruka" / 3. J1. Cepruesckuii, E. B. OBunnnukos, A. H. Kpsuio, Mock.
sHepr. uH-T (MOU TY) . — M. : U3n-Bo MOU, 2006 . — 80 c. - ISBN 5-903072-89-5 .;

9. nuxtunr, I'. Teopust morpannyHoro cios : nep. ¢ Hem. / I'. Illlnuxtunr . — 5-¢ uza., ucnp . — M.
: Hayka, 1974 . - 712 c.;

10. I'mazkoB B. B.- "Texunueckas razogunamuka”, M3narenscrBo: "Jlans", Cankr-IlerepOypr,
2021 - (108 c.)

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

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii makeT 0o(hUCHBIX IPOrpamm;

2. FlowVision;

3. Ansys / CAE Fidesys;

4. Kommac 3D;

5. AutoCAD/ T Flex CAD (Bepcust it 00yJaromuxcs v mpernojaBaTelieii).

5.3 UnTepHeT-pecypcsl, BKJAOYas NpodeccHoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 9BC Jlaus - https://e.lanbook.com/

. Hayunasi 3;iekTpoHHasi 6ubamoreka - https://elibrary.ru/

. ba3za nannbix Web of Science - http://webofscience.com/

. Baza nannbix Scopus - http://www.scopus.com

. HammmonanbHas ekTponHas 6udiamoreka - https://rusneb.ru/

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

. ITopTan oTkpwITHIX JaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAJILHOI 3a1(UThI PD -
https://rosmintrud.ru/opendata

9. bBa3a OTKpPBITBIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHYECKOTro pa3Butus P® -
http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocduumonuTopunra - http://www.fedsfm.ru/opendata

12. DnexTpoHHasi oTkpbITast 6a3a naHHbIX '"'Polpred.com O630p CMHU" -
https://www.polpred.com

13. HanmoHnabHbBIi MOpTaJ oHJaiH 00ydyenus «OTKpbITOE 06pa3oBanme» - https://openedu.ru
14. OpuunanbHblii caiT @e1epajbHOr0 AareHTCTBA M0 TEXHHYECKOMY PeryJMpoOBaHHIO U
MeTpoJiornu - http://protect.gost.ru/

15. OTkpbiTasi yHuBepcuterckas nnpopmauunonnasi cucrema «POCCHUS» -
https://uisrussia.msu.ru

~NOoO Ok, WN

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenue
HaHMEHOBaHHe
VY4eOHble ayauTopun 2K-120, MammHHBIM 3a1 cepBep, KOHAUIMOHED
JUJIA IPOBEICHUS MBI
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JICKIIMOHHBIX 3aHATHH 1

TCKYLICTO KOHTPOJIA

Y4eOHble ayIUTOpUU

X-301, YuebOnas
ayUuTOpHUs

K-120, MammHHBIN 3a71

napTa, CTOJI PEnoIaBaTes, CTOJ
KOMIIBIOTEPHBIN, JOCKA MEJIOBasl, KOJIOHKH
3BYKOBBIC, MYJIbTUMEJUNHBINA ITPOEKTOP,

9KpaH, KOMIIBIOTED NEPCOHAIBHBIN

AJIA IIPOBCACHU A

Y4eOHble ayAUTOPUHN

1ab0paTOPHBIX 3aHITHIA

VBI]

cepBep, KOHAULIUOHED

B-402/1, KoMrbroTepHbIN
KJIACC, MyJIbTUMEINHAS

MullI3V (ota. III'C)

yaeOHas aboparopust Kad.

napTa, CTOJ IPenoaBaTes, CTOJ
KOMIIBIOTEPHBIH, CTYI, MKad, JOCKa
MEJIOBasi, KOMIIBIOTEPHAs CETh C BBIXOJOM
B lHTEepHET, MYJIbTUMEIUMHBINA ITPOEKTOP,
9KpaH, KOJJOHKH, KOMIIBIOTEP
NEePCOHATBHBIHN, yUeOHO-HATIISATHOE
nocobue

JUIsL IPOBEICHUS
IIPOMEKYTOUYHON
aTTecTaluu

Ilomemenust misa

K-120, MamuHHEIN 3a71

I1-28, Komuara mis

cepBep, KOHIAUIIHOHED
VBI]
X-301, YueOHnas napTa, CTOJ MpernogaBaTes, CTOI
ayJIUTOpUs

KOMIIBIOTEPHBIH, I0CKa MEJIOBasi, KOJIOHKU
3BYKOBBIE, MYJIbTUMEAUNHBIN IIPOEKTOD,
9KpaH, KOMIIBIOTEP NEPCOHAIBHBIN

CaMOCTOSITEIbHOH
paboThl
Ilomemenus st

CaMOCTOSITEIIbHBIX 3aHATHH
CTYJICHTOB
J1-320, KaGuner

KOHCYJIbTHUPOBAHUSA

ITomemmenust misa
XpaHEHHUst

COTPYJIHUKOB Kad.
"MulIoV"

X-402, Cxman xadeapbl

pabouee MECTO COTPYAHHUKA, CTYII,

KOMITBIOTEPHAS CETh C BBIXOJOM B

WHTepHeT, KOJIOHKU, KOMIIBIOTED
IIEPCOHAJIBHBIN, IPUHTEP

o0opyI0oBaHUs U

y4eOHOr0 MHBEHTaps

CTEeJUIaX I XPAHEHUS MHBEHTaps,
KOMIIBIOTEPHAs! CETh C BBIXOZOM B
HNutepHer
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MOI[GJ'II/IpOBaHI/Ie (1)I/I3I/I‘ICCKI/IX IMponeccCoOB U 00BEKTOB IMPOCKTUPOBAHUA

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 MopaenupoBanue npoctoii reometpun B SolidWorks (Kontposnbhas padora)

KM-2 MopaenmupoBanue cioxHoii reomerpun B SolidWorks (KonTposbnas pabota)

KM-3 3amura maboparopHoii padotsl Nel (JTaboparopHas pabota)

KM-4 3ammura naboparopnoit padotsl Ne2 (JlabopaTopHas pabota)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

WNnnexc KM- | KM- | KM- | KM-
Howep Paznen qucuuminHebl KM: L 2 3 4
pasiena AT et Henens 4 8 | 11 | 14
KM:
1 MozenupoBanue 00bEKTOB IPOEKTUPOBAHUS
11 MonenupoBanue 00bEKTOB IPOSKTUPOBAHUS + +
2 MonenupoBaHue 1 NPOEKTUPOBAHUE 3JIEMEHTOB [IAPOBOTO

KoTJa 1 naporereparopa ADC

MonenupoBaHue 1 MPOEKTUPOBAHKUE FJIEMEHTOB ApPOBOTO

2.1 KoTyIa 1 naporeseparopa ASC

3 MOI[GJ'II/IpOBaHI/IC (1)I/ISI/I‘I€CKI/IX, XUMHUYCCKUX U
OKOJOTHYCCKHUX pa60q1/1x IMPoNIeCcCCOB

MOI[GJ'II/IpOBaHI/IC (1)I/I3I/I‘IGCKI/IX, XUMHUYCCKUX U

3.1
OKOJOTHYCCKHUX pa60q1/1x IMPponecCCOB

Bec KM, %: | 25 25 25 25
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