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Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.12.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

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 nHaumeHnoBanue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
PIIK-5 Cniocoben k Hayuno- | UJI-1pnk-s Beimonusier 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.

Basupyetcst Ha ypoBHE BBICIIET0 00pa3oBaHus (OakagaBpHar, CICIUATUTET).

PesynbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUU JAUCLUUIUIMHBI, HEOOXOAUMBI IIPU BBIOJIHEHUN
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
MIPOEKTUPOBAHMUSI HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
11 MoaenupoBaHue 32.7 4 9 - - - - - - 19.7 - 3aJ1aui BBITIOJHEHUS JTaO0OpaTOPHOH paboThI, a
00BEKTOB TaK K€ M3y4YUTh BOIPOCHI BApUAHTOB
MIPOCKTUPOBAHUS 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
paszene "MozaenupoBaHre 0OBEKTOB
[IPOEKTUPOBaHU" MaTepUay.
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"MopaenmupoBaHre 00bEKTOB MPOCSKTUPOBAHHA"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[1], ctp. 1-10, 29-35
[2], cTp. 75-98
[3], cTp. 1-44
[6], cTp. 1-41
2 MonenupoBanue 1 35 6 9 - - - - - - 20 - IToozomoeka k nadopamopnoii pabome: J1ns
MPOEKTUPOBAHNE BBITIOJTHEHHS 33/1aHUH 110 T1a0opaTopHOi padore
9JIEMEHTOB I1apOBOTO HE0OX0AMMO TPeBAPUTEIEHO U3YYHTh TEMY 1
KOTJIa U 3aj1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
naporeneparopa A9C TaK K€ U3y4UTh BOIPOCHI BApHAHTOB
2.1 MonenupoBaHnue u 35 6 9 - - - - - - 20 - 00paboTKH pe3ysIbTaToOB 110 U3YYEHHOMY B
MPOEKTUPOBAHHE paszerne "MoenupoBaHie 1 MPOSKTUPOBaAHHE
JJIEMEHTOB MapOBOTO 9JIEMEHTOB MapOBOT0 KOTJIa U MaporeHepaTopa
KOTJIa ! ADC" marepuaiy.
naporeHeparopa ADC CamocmoamensHoe usyuenue




meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
"MopenupoBaHue U MPOSKTUPOBAHUE
3JIEMEHTOB NAPOBOTO KOTJA U ITapOreHepaTopa
ADC"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[4], cTp. 1-28
[7], ctp. 1-99
[8], ctp. 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
9KOJIOTUYECKUX 3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
paboYMX NpOLECCOB TaK )K€ U3yYUTh BOIIPOCHI BAPHAHTOB
3.1 MoaenupoBaHue 40 6 14 - - 20 00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
(usnueckux, pasnene "MopenupoBaHue 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
UCHOYHUKOB:
[1], crp. 10-22, 23-29, 35-78
[2], cTp. 1-25, 27-65, 65-75
[5], ctp. 19-53, 500-518, 520-536
[9], cTp. 5-40
3adeT ¢ OLIEHKOM 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

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALMH 110 KypCOBBIM IpoekTam/padotam; I'K- rpymnmnoBsie KOHCYIbTallMK TO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texymmii koHTpoib; [TA — mpomexyTouHas
aTTecranus




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

1.1. MonenupoBaHre 0OBEKTOB MPOCKTUPOBAHUS

[Toctpoenne reomerpuueckux o0bEkTOB B mporpamme SolidWorks. Onmcanue untepdeiica
IPOrpaMMbl U OCHOBHBIX MHCTPYMEHTOB JJisi MOCTpoeHus. O0yciIoBIeHHbIE U HEOOYCIOBICHHbIE
ACKHU3BI, X MPEUMYIIECTBA M HeAOCTaTKU. OCHOBHbBIE NMPUHIUIIBI TPEXMEPHOTO MOACITHUPOBAHUS.
MonenupoBaHue MPOTOYHBIX TPAKTOB HHEPreTHUECKUX YCTAaHOBOK. BpblieneHue 3Ha4YMMBIX
napamMeTpoB, JONYCTHUMBbIE YyOpolneHuss reoMerpud. llomHomacmrabHoe u  (parmeHTapHOE
MOJIeJTUPOBAHUE.

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

2.1. MoaenupoBaHue U IPOEKTUPOBAHKE JIEMEHTOB [1apOBOro KoTJa U naporeseparopa ADC

[Tonsitue o npoexktupoBanuu. Llenas nmpoekrupoBanus. OObEKT IPOEKTUPOBAHUS, €ETO CBOMCTBA.
Cragun u dTanel NPOEKTUPOBAaHUA. AJTOPUTM OTAEIBHOIO ATamna NpOeKTUpoBaHUsA. CHCTEMBI
aBToMaTu3upoBanHoro mnpoektupoBanus (CAIIP). Omnpenenenne. Crpykrypa. Kiaccuduxamms.
Obecneuenne CAIIP. HHTYyWTHUBHO-KOHIENTyaldbHas MOJENIb Ipoliecca HPOSKTUPOBAHUS.
[Tporpammuoe obecnieuenne CAIIP u mpobaemsl ero pa3padoTku. KoMiuieke TeXHUYECKUX CPEICTB
CAIIP. Ontumuszanuss M HOPOEKTHPOBAaHHWE: LEIH, CPEICTBA, KpUTEpUU. MeTonbpl pelieHus
ONTUMHU3ALMOHHBIX 3a7a4. POpMyIMpOBKa 3aJayd ONTHMHU3ALHMOHHOTO IPOECKTUPOBAHMS U €€
dopmanuzanus. Maremaruyeckas (HOpMyIMpPOBKa 33aJaud ONTHUMU3ALMOHHOIO HMPOEKTHPOBAHUS.
IleneBast ¢(yHkuMs B 3a7adyax aBTOMATHU3MPOBAHHOI'O MPOEKTUPOBAHUS TEIJIOIHEPTETUUECKUX
00BEKTOB: OJJHO- 1 MHOTOKpUTEpHAaIbHAsl ONTUMM3ALUs, KpUTEpUil NPUBEACHHBIX 3aTpaT. MeToabl
aHAIUTUYECKOW onTuMM3anuu. YucienHas ontumusanus. Kpatkuii 0030p METOI0B U alropuTMOB
ONTUMU3ALMM, KPUTEPUHM HUX BbIOOpa A NpakTU4YecKoro npumeHenus. [lo ueprexam u
OIMCaHMIO, JIMOO HATYpHOM MOJENIH, IMapoBOT0 KOTJA, IMapOreHeparopa WIM KaMmepbl CropaHus,
a100 OJHOTO M3 €ro JIEMEHTOB OMPEIEISIOTCS €ro OCHOBHBIE XapaKTEpUCTUKHU U cTposArcs 3D
MOJIEJIM pa3iMyYHbIX »3JeMeHTOB. M3 mocTpoeHHbIX Ha mnpeapaymeM »stane 3D neraneit
BBINOJIHSACTCSI COOpKa 3JIEMEHTOB, HANpUMeEp, MapoBOro KOTia (TOMOYHBbIE 3KpaHbl, OapabaH,
KOHBEKTHBHbIE IIOBEpPXHOCTHM HarpeBa U INp.) WIM TOpeiku (ToperloyHas TIoJOoBa, JOMATKH,
KOJIJIEKTOP pa3/iauu rasa u mp.). Onpenenstorcs conpsbkeHus B coopkax. M3 coznanneix 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. MonenupoBaHue (pU3NIECKUX, XUMUUECKUX M SKOJIOTHYECKUX pabounx MpOLECCOB

Omnpenenenne u cnocodbl MojenupoBaHus. [IpoTHBOpeUMBOCTh MAEH MOJIEIHUPOBAHUS, BUIBI
Moneneil. Matemaruueckoe mopaenupoBanue (MM): oOmme mnonokeHus, 3tanbl MM, BHABI
MaTeMaTU4YeCKux Mojeneil. YHCIeHHbI SKchnepuMeHT. Ero mpemmyniectBa W HENOCTATKH 10
CpPaBHEHHMIO C HATypHBIM 3KcrepuMeHTOM. OOBEeKT W mpenMeT ucciepoBanus. Knaccupukanums
CAIIP nmo ueneBoMy Ha3HaueHHUIO. JlOCTOBEPHOCTH IOIY4YaeMbIX pe3ysibTaToB. Bepuduxarms
pe3yibTaToB MojaeiaupoBaHusa. OcCOOEHHOCTH paboYMX MPOIECCOB, MPOTEKAIOIIMX B KOTIAX,
Kamepax cropanus um naporeHeparopax ADC. MogaennpoBaHue Tra30JuHAMHUYECKHX IPOILIECCOB.
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 ypasueHus. OcHoBuble 3tansl CFD-
MOJIETUPOBaHUSA: (OPMHUPOBAHUE pPACUETHOW OONACTH M €€ T'eOMETPUYECKOe MOJIEIHUPOBAHUE
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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, 3aJlaHHE IIapaMETpPOB METOAOB pacdeTra, pacuer, aHAJIU3 pe3yJbTaTOB U
olleHKa TouHocTu pemeHus. Kiaccupukanus pacdy€rHelx ceTok. CTpyKTypupOBaHHas U
HECTPYKTYpUpOBaHHasi pacdy€THble CETKU. [Ipumepsl aBTOMATU3UPOBAHHOIO  IIOCTPOEHUS
pacuéTHbIX ceToK. IIpenMyinecTBa M HENOCTATKU PA3JIMYHBIX BUIOB PAacCYETHBIX CEeTOK. OLeHka
KadecTBa pacyéTHhIX ceToK. Baenenwe B mporpammy FlowVision mmm Ansys. Omnucanue eé
untepdeiica. [lpenponeccop u nocruponeccop nporpaMmsl. [IpHHIKITEI UMIIOPTa TEOMETPUUECKON
pacu€THoil oOnmacTH B mpemnporeccop. MoaenupoBaHuE TEIUIOMPOBOIHOCTH: O00O3HAYCHMUS,
YPaBHEHHs, TapaMeTphl, TPAHUYHBIC U HAYAJIbHBIE YCIOBUA. MONEIMPOBAaHUE TEUCHUS KUAKOCTH U
ra3za. JlamuHapHoe TeueHue: 00O03HAYEHMS, YpaBHEHUS, NapaMeTpbl, TPAHUYHBIE M HayajbHbIC
ycaoBud. Hecxkumaemas KHAKOCTb, C€l1a0OCKHMaeMas >KUJIKOCTb, IIOJHOCTBIO C)KUMaemas
KUJAKOCTb, MOpHUCTas cpeaa: 0003HAUEHMs, YpaBHEHMs, IapaMeTpbl, I'PaHUYHbICE U HayaJlbHbIE
ycaoBud. Mogenu TypOyneHtHoctu. OOo3HaueHus. CraHAapTHas K-€ — MOJEJb: YpaBHEHUS,
napaMerTpsl, TIpaHUYHbIE M HavainbHble YyciaoBus. MHele wmomenu TypOyneHTtHocTH. UX
IIPEUMYILECTBA U HENOCTaTKU. MoJenupoBaHue ropeHus: ra3oBoro TOILIMBa. ba3oBble NOHATHS U
cooTHoweHusl. Mogenp 3enpoBHYa, KUHETHYECKas, TypOyJeHTHas M IyJIbCAallMOHHAs MOJEJIH.
Wunnupanus3anyss 1mpolecca TIopeHus. YCTaHOBKA CBOWCTB — peareHToB. BocmiameHeHue
TOIJIMBOBO3/YIIHON cMecH Tpu momouin (uibTpoB. Monens aByxdasHoro ropenus. Cocra
TOIJIMBA, JIETYYMX, 30Jibl. TBeploe M >KUIKOE TOIUIMBO, JAMCHEpcHass M ra3oBas (a3bl u
B3aUMOJEHWCTBUE MeXAy HuUMU. KuHermyeckas M SMIIMpUYECKas MOJEIM TOPEHHs KOKCa.
TenmooOMeH dacTull ¢ razoM. Mojenu TOpeHHs JIeTyduX: 3elbJOBHYA, KHHETHYecKas,
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 M HauyalbHble YycloBusA. McnapeHue u
HarpeBaHue 4dacTull. MoJenupoBaHiue [OBEPXHOCTEH HarpeBa: aHM30TPONHBIM QUIBTP C
UCTOYHUKOM DSHEpruu. AuibTepHaTuBHbIe THporpammuble cuctembsl CFD-monenupoBanus.
[TpeumymiectBa U MpoOsieMbl METOJIOB U MPOrpaMMHBIX cucTeM. [lo yepTekam U omucaHuto, 1100
HaTypHOW MOJIEH, TApOBOTO KOTJIa, MaporeHepaTopa Wi KaMepbl CropaHus, MO0 OJHOTO U3 €ro
DIIEMEHTOB ONPEIENSIOTCS €r0 OCHOBHBIE XApPaKTEPUCTUKH U cTpoArca 3D monenu pasinuyuHbIX
AJIEMEHTOB JUIsl MozenupoBanus padounx npoueccoB CFD-meronamu. IlponsBoaurcs mocrpoeHue
pacu€THOM CeTKH, 3aJaroTcs HEOOXOJMMBbIE IapaMeTpbl, HMCCIEIYeTCsl CETOYHAas CXOAMMOCTb.
IIpousBoguTcss pacdé€r, OMPENEAIOTCS KPUTEPUM OCTAaHOBKM pacuéra. llomydeHHble naHHBIE
AHAJTU3UPYIOTCS, CTPOSTCA MOJIsA, TpaQUKH, WHTErpajbHble 3HaueHUs. Ha OcCHOBe MOIyd4eHHBIX
JAHHBIX COCTaBJISCTCS OTYET.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
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 IpoucCCOB 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 MOJYUYCHUC MHAWBUAYAJIbHOTO 3alaHUA IJI BBIITOJHCHUSA
KOHTPOJIBHBIX MEPONPUITUI 1O pazaeny "MoaenupoBaHue U MPOESKTUPOBAHUE DJIEMEHTOB
MapoBOro KoTia u naporeneparopa ASC"

3. KoHcynbranuu HampaBiieHbl Ha MOJTYYeHHE WHIUBUIYATbHOTO 3a/laHUs JUISl BBIOJIHEHUS
KOHTPOJILHBIX MEPONPUATHNA 1O pasaeny "MopaenupoBanue (GU3NYECKUX, XUMUYECKUX U
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 COOTBETCTBHHM C pazneiiom 1) WHJIUKAaTOPOB 1.3.1)
1] 2] 3
3HaTh:
OCHOBHBI€ ITPUHIIUIIBI ¥ AITOPUTM MOJETUPOBAHUS Pa0OUnX JlaboparopHas padota/3amura
MPOLECCOB, MPOTEKAIOIINX B JHEPTETUUYECKUX YCTAHOBKAX, IPU nabopaTopHoit padboTsr Nel
nomot CFD-MeTonos WT-Tpmc-s +
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
N-1pnk-s + +
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 npoctoit reomerpuu B SolidWorks (KonTponbsHas pabora)
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 ¢ [lonoxkeHneM o OaTbHO-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. Cepruesckuii, 3. /. [Ipumenenue koMIuiekca uncienHoro mojenupoBanus Fluent ans 3amay
MIPOMBINIIEHHON TEIJIO3HEPTEeTUKH : yueOHOe ocodue o Kypcy "Maremaruueckoe
MOJICIMPOBAHHE U ONTUMM3AINS CUCTEM TEMJIOCHA0XKEHN U KOHUIIMOHUPOBAaHUS" 1O
Hanpasnenuto "Temnosnepreruka” / 9. J1. Cepruesckuii, E. B. OBunnnukos, A. H. Kpsuios, Mock.
sHepr. uH-T (MOU TVY) . — M. : U3a-Bo MOU, 2006 . — 80 c. - ISBN 5-903072-89-5 ;

2. [Natankap, C. B. YucnenHoe pelieHue 3a/1a4 TEIIONPOBOIHOCTA U KOHBEKTUBHOTO TEMJIO0OMEHA
IpU TeUEHUH B KaHayax : nep. ¢ auri. / C. B. [latankap . — M. : 3a-Bo 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 w3 . — M. : ®mmatiut, 2005 . — 368 c. — (Kimaccnyeckuii yHUBEPCUTETCKHUI YI€OHUK) . -
ISBN 5-922105-59-0 .;

4. Mxenbckuit, b. 1. BBeneHue B Teopuio oNTUMHU3ANNHY : Y4eOHOE MOCOOHE MO KypCy
"Onrumuzanus OBC u B CAIIP" no nanpasnenuto "MHpopmaTuka 1 BeIYUCAUTEIbHAS TEXHUKA" /
b. U. Mxenbckuit, E. b. Mkenbckasi, Mock. aaepr. uH-T (MOU TVY) . — M. : U3a-so MDU, 2001 . —
88 c. - ISBN 5-7046-0656-3 .;

5. nuxtunr, I'. Teopus norpannyHoro cios : nep. ¢ Hem. / I'. lnuxtunr . — 5-e uzn., ucnp . — M.
: Hayka, 1974 .- 712 c,;

6. Motynesuu, B. 1. Yuebnoe nmocobue mo kypcy "CrnenBonpocs! TEmio-u Maccoomena'.
YucnenHble METO/IbI pacueTa TermmoOMeHHoro obopyaosanus / B. I1. Morynesuuy, C. B. XXy06puH ;
Pen. D. JI. CeprueBckuii ; Mock. sxepr. un-t (MOU) . — M. : U3a-Bo MOU, 1989 . — 76 c.;
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7. Hopenkog, 1. I1. OcuoBbl Teopun 1 npoektupoBanusi CAIIP : YueOHUK 1t BY30B 110
CIIeNUaTbHOCTH "BhIunucanTenbHbIe MallIMHbI, KOMIUIEKCHI, cucteMbl U ceTu'" / U. I1. Hopenkos, B.
b. Mannues . — M. : Beiciag mkoma, 1990 . — 335 c. - ISBN 5-06-000730-8 .;

8. Hopenkos, U. 1. BBenenune B aBTOMaTU3MPOBAHHOE MTPOEKTUPOBAHUE TEXHUUECKUX YCTPOUCTB U
cucreM : yaebHoe mocobue /i BTy30B / M. I1. Hopenkos . — M. : Beicmas mkosna, 1980 . — 311 c. -
K 150-neturo MBTY um. H.D. baymana .;

9. I'mazkoB B. B.- "Texanueckas razonqunamuka”, U3natensctBo: "Jlanp", Cankr-IletepOypr, 2021
- (108 c.)

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

5.2 JInueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpam;

2. FlowVision;

3. Ansys / CAE Fidesys;

4. Kommac 3D;

5. AutoCAD/ T Flex CAD (Bepcust it 00yJaromuxcs u mperojaBaTelieii).

5.3 UnTepHeT-pecypcsl, BKJIOYas NpodeccuoHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIpaBOYHbIE CHCTEMbI:

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

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

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

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

. HammonanbHas ynekTponHas 6udamoreka - https://rusneb.ru/

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

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

8. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAILHOI 3a1uThl PD -
https://rosmintrud.ru/opendata

9. Ba3a OTKpPBITBIX JaHHBIX MPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPyAa U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

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

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

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

13. HaumoHaIbHBII NOPTAJ OHJIAITH 00yueHns1 «OTKpbITOE 06pa3oBanue» - https://openedu.ru
14. OdpuunanbHblii caiT @e1epajbHOr0 AareHTCTBA M0 TEXHHYECKOMY PeryJMpoOBaHUIO U
MmeTposoruu - http://protect.gost.ru/

15. OTkpbITas yHuBepcuterckas nnpopmaunonnas cucrema «POCCHUS» -
https://uisrussia.msu.ru

~NOoO Ok, WN

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropumn, OcHamenue
HaAauMCHOBaHUue
VYueOHbIC ayAUTOPUHT K-120, MammHHbIN 3aI1 cepBep, KOHAULIMOHED
JUJIA IPOBEICHUS HBI]
JIEKITMOHHBIX 3aHSATHH U X-301, YuebOnas rapra, CTOJ MpernoaaBaTens, CTON
TEKYILETO KOHTPOJIA ayAUTOpHUS KOMIIBIOTEPHBIH, TOCKA MENIOBast, KOJIOHKU
3BYKOBBIE, MYJIbTUMEAUNHBIN POEKTOD,
JKpaH, KOMIIBIOTEP MEPCOHAIBbHBIN
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YueOHbIC ayAUTOPUHU

JUTSL IPOBEJICHUS
1ab0paTOPHBIX 3aHITHIA

Y4eOHble ayAUTOPUHI

UBI]

K-120, MamuaHBIHN 3271

cepBep, KOHIUITUOHED

B-402/1, KoMrbroTepHbIN
KJIACC, MyJIbTUMEINTHAS
yaeOHas madoparopust Kad.
MullI3V (ota. III'C)

K-120, MamuHHEIN 3a71

napTa, CTOJI IPEnoiaBaTesi, CTOJ
KOMIIBIOTEPHBIH, CTYI, MKad, JOCKa
MEJIOBasi, KOMIIBIOTEPHAs CETh C BBIXOJOM
B lHTEepHET, MYJIbTUMEIUIHBINA ITPOEKTOP,
9KpaH, KOJJOHKH, KOMIIBIOTEP
NIEPCOHAIBHBIHN, yUeOHO-HATIIAHOE
nocobue

JUTSL TIPOBEICHUS

cepBep, KOHIAUIHOHED
VBI]
MIPOMEKYTOUHON X-301, YueOnas napTa, CTOJ MpernojaBaTes, CTOI
aTTeCTaluu ayJIUTOpHUs

KOMHBIOTCpHBIﬁ, JOCKa M€J1I0Bas, KOJIOHKH

3BYKOBBIE, MYJIbTUMEAUNHBIN IIPOEKTOD,
SKpaH, KOMITbIOTEP MEePCOHATbHBIN
ITomemenus s I1-28, Komuara mis
CaMOCTOSITEILHOM CaMOCTOSITEILHBIX 3aHATHI
paboThI CTYJICHTOB
TTomerenust misa J1-320, KaGuner
KOHCYJIbTHPOBAHUS

Ilomemenus st

COTPYJIHUKOB Kad.
"MulIoV"

pabouee MeCTO COTPYAHHUKA, CTYIL,

KOMITBIOTEPHAS! CETh C BBIXOJOM B

WHTepHeT, KOJIOHKU, KOMIIBIOTED
IIEPCOHAJIBHBIN, IPUHTEP

XpaHeHUs
o0opynoBaHus U

y4eOHOTO MHBEHTaps

X-402, Cxian kadeapbl

CTEeJUIaX JJIs XpaHEHUs] THBEHTaps,
KOMIIBIOTEPHAS CETh C BBIXOJIOM B
HNuTepuer
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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 MogenupoBanue cnoxnoit reomerpun B SolidWorks (Kontponbnas pabora)

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 qucuumimHb 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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