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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 naporenepupyroiiem ooopyaoBaauu TOC u ADC npu nomomu CFD-MeTon0B.

33[[3‘11/1 AUCHHUIIIMHBI

- HAYYHUTBCA CTPOUTH TpéXMCpHYIO MOACIIb 00BEKTOB MOICIIUPOBAHUSA ITPHU ITOMOIIKU CUCTCMbI
ABTOMATHU3UPOBAHHOI'O IIPOCKTUPOBAHU A,
- UI3YUYUTh OCHOBHBIC IIPUHIUIIBI U aJITOPUTM IIPOCKTUPOBAHUA SJIEMCHTOB SOHEPIr€TUICCKUX

YCTAaHOBOK;

- HAYYUThCS CTPOUTH CIIOKHBIE TPEXMEPHBIE MOJIENIN M COOPKHU 3JIEMEHTOB B IIpOrpamMMe 1Jist
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 3alJIaHUPOBAHHBIC 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

MPOEKTHO- COBMECTHBIE PACUEThI
KOHCTPYKTOPCKOM B3aMIMOCBSI3aHHBIX IporeccoB | ¥ COOPKH DJIEMECHTOB B [POTPaMMe IJist
JeATEeILHOCTH B chepe C UCIOJIb30BAHUEM CHCTEMBI TPEXMEPHOTO TEOMETPUIECKOTO
HYHEPreTUYECKOro ABTOMAaTU3UPOBAHHOIO MOJACIHPOBAHHUA.

MaIIMHOCTPOCHUS MPOEKTUPOBAHUS

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

MIPOEKTHO- 000CHOBAaHHBIC TEXHUUECKHE - OCHOBHBIC IPHHIHIIBI H AITOPHTM
KOHCTPYKTOPCKO PELICHUS [IPH IPOEKTHUPOBAHUS HJIEMEHTOB
NesITeIbHOCTH B cdepe POEKTHUPOBAHUU 00BEKTA SHCPreTHICCKHUX yCTAHOBOK.
HEPreTUIECKOTO npodeccuOHaTBLHON

MAaIlIMHOCTPOEHHUS JIEATENBHOCTH C YYETOM YMCTE.

o0ecrieueHust HaJIe)KHOCTH U
JHKOJIOTMYECKON 0€30I1aCHOCTH

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

[TK-2 CnocobeH k Hay4HO-
HACCIEN0BAaTEIbLCKOMN
NesITeIbHOCTH B cdepe
9HEPTreTHYECKOTO
MAaIIUHOCTPOCHHSI

N/I-1nk-2 BemmonasieT
MOJICTTUPOBAHUE H
UCCJIeTOBaHKE MPOIIECCOB,
MIPOUCXOISAIINX B 00BEKTaX
npodeccuoHaNbHOM
JIESITCIIBHOCTH

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

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumuiiHa OTHOCHTCS K OCHOBHOM Mpo(ecCHOHANbHOW 00pa3oBaTelbHOM Iporpamme
DHepreTuyeckue yCTaHOBKHM Ha opraHuueckoM U siaepHoM ToruinBe (nanee — OIIOII), nampaBienus
noarotoBku 13.04.03 DHepreTudeckoe MaIMHOCTPOCHHE, YPOBEHb 00pa30BaHMs: BICIIIEe 0Opa30BaHuUe -

MarucTparypa.

Bbazupyertcs Ha ypoBHE cpeqHero oo1ero oopazoBaHusl.




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 6 3a4€THBIX eIUHMIL, 216 9acoB.

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

Pasesb1/TeMbl 8| a
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 A aTTecTaluu
o KITP 'K HKKIT | TK CEMeECTpe /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 MoenupoBaHue 44 2 - 16 - - - - - - 28 - Iloozomogska K meKyuwiemy KOHmMPOJIIo:
00BEKTOB IToBTOpEeHNE MaTepuana o pasiery
IIPOECKTUPOBAHUS "MopenupoBaHue 00bEKTOB IPOCKTHPOBAHHS"
11 Mogenuposanue 44 - 16 - - - - - - 28 - Iloozomogka K nabopamopuoit padbome: J17s
00BEKTOB BBITIOJTHEHHS 33/1aHUH 110 JJaOOpaTopHOi padoTte
NIPOCKTUPOBAHUS HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
TaK kK€ U3y4UTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
paszgene "MopaenupoBaHUe 0OBEKTOB
[IPOEKTUPOBAHUS" MaTepUay.
H3yuenue mamepuanog 1umepamyprbix
UCMOYHUKOG:
[1], 1-10, 29-35
[2], 75-98
[7],1-41
2 MopaenupoBaHue u 60 - 16 - - - - - - 44 - Iloozomoeka K meKyuwiemy KOHmMpOJiio:
MPOEKTUPOBAHHE IToBTOpEHNE MaTepuaa o pasaery
3JIEMEHTOB TTaPOBOTO "MopenupoBaHue U TPOEKTUPOBAHHUE
KOTJIa U 3JIEMEHTOB NAPOBOTO KOTJA U ITaporeHepaTopa
naporeHepatopa A3C ADC"
2.1 MonenupoBaHnue u 60 - 16 - - - - - - 44 - Ilodzomogxa Kk 1abopamopuoit padome: Jns
MPOEKTUPOBAHHE BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
9JIEMEHTOB I1apOBOTO 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 94 - 32 - - 62 - 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 94 - 32 - - 62 - 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 216.0 - 64 - 0.3 134 17.7
Hroro 3a cemecTp 216.0 - 64 - - - 0.3 151.7

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.
MonenupoBaHue MPOTOYHBIX TPAKTOB HHEPreTHUECKUX YCTAaHOBOK. BblieiaeHne 3HauYuMBIX
napamMeTpoB, JONYCTHUMBbIE YyOpolneHuss reoMerpud. llomHomacmrabHoe u  (parmeHTapHOE
MOJIEJTUPOBAHHUE. .

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

2.1. MoaenupoBaHHe U TPOCKTUPOBAHUE AIEMEHTOB 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. Kiaccuduxamms.
Obecneuenne CAIIP. HHTYyWTHUBHO-KOHIENTyaldbHas MOJENIb Ipoliecca HPOSKTUPOBAHUS.
[Tporpammuoe obecnieuenne CAIIP u mpobaemsl ero pa3padoTku. KoMiuieke TeXHUYECKUX CPEICTB
CAIIP. Ontumuszanuss M IOPOEKTHPOBAHME: LEIH, CPEACTBA, KpUTEpUU. MeTonbpl pelIeHus
ONTUMM3ALMOHHBIX 3a7ad. PopMynHpoBKa 3a7auyd ONTHMHU3ALMOHHOTO IPOEKTUPOBAHUS 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
ONTUMU3ALMH, KPUTEPUHM 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
OTJENIbHBIX JIeTallell 1 cOOpOK: CTaHAAPTHBIE BUJIbI, Pa3pE3bl..

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

3.1. MogenupoBanue GU3NIECKUX, XUMUYECKHX M HKOJIOTHYECKUX pabounX MpOILECCOB

Omnpenenenne u cnocodbl MojenupoBaHus. [IpoTHBOpeUMBOCTh MAEH MOJIEIHUPOBAHUS, BUIBI
Moneneil. Matemaruueckoe mopaenupoBanue (MM): oOmme mnonokeHus, 3tanbl MM, BHABI
MaTreMaTU4YecKux Mojeneil. YucieHHslil skcrnepuMeHT. Ero mpeuMyniectBa M HEIOCTATKUA IO
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 n naporeHeparopax ADC. MogenupoBaHHue ra30JuHAMHAYECKHX ITPOILIECCOB.
OcCHOBHBIE NOHATHS U COOTHOIIEHMA. THIIBI M PEXMMBI TE€UYeHUN M B3auMopaencTBuid. [lonsaTue
BeruuciuTeNbHOM — Tunpo- razoaumHamuku  (CFD). IlpeumymectBa CFD-monenupoBanus.
Hcnonp3oBaHue pe3ynbTaTroB, 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 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
IPAHUYHBIM YCIOBUSM, 33JlaHHE IIapaMETPOB METOJOB pacdera, pacuer, aHalIu3 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, ITapaMeTphl, TPAHUYHBIC U HaYaJIbHBIE YCI0BUA. MoaenupoBaHnue TEYEHUs )KUJKOCTH 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 TOPeHHs ra30BOr0 TOILUIMBA. 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. 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. 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 [OBEPXHOCTEH 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 KOTJIa, MaporeHepaTopa 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 CeTKH, 3aJaroTcsl HEOOXOIUMBIE 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 3aHATHI
HE IIPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. JJTabopaTopHnas pabota Ne 1 «MoaenupoBaHue U MPOSKTUPOBAHKE FIIEMEHTOB TTAPOBOTO
KoTJa 1 maporeHepatopa A9C» (32 vaca).;
2. JJabopatophnas pabota Ne 2 «MoaenupoBanue (GU3NIECKUX, XUMHUECKUX U IKOJIOTHIECKUX
pabouyuXx MPOIECCOB B YHEPreTUUECKUX YCTaHOBKax» (32 yaca)..

3.5 Koncyabranumn

Texywuii koumpoas (TK)

1. KoHcynpTanuu HampaBjieHbl Ha MOJyYeHWE UHAWBUAYAIBHOTO 3aaHUs JUISl BHIOTHEHHUS
KOHTPOJIbHBIX MEPOTIPUATHI 110 pazneny "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 KoTJa 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, MIPOTEKAIOIINX B SHEPT€TUYECKUX yCTaHOBKax, npu | MI-1nk-2 + 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 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

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 (MDOU TVY) . — M. : U3a-Bo MOU, 2006 . — 80 c. - ISBN 5-903072-89-5 .;

2. [Natankap, C. B. YnucnenHoe pemieHue 3a1a4 TEIIONPOBOHOCTH U KOHBEKTUBHOT'O TEIJIOO0OMEHA
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 metonos ontumu3zamun / 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. OCHOBBI Teopuu onTUMH3AIMY : Y4eOHOe mocodue 1o Kypey "Ontumusamnus
OBC u B CAIIP", o6yyaromuxcs o HanpasieHuto "MHpopmaTka U BEIMHUCIUTEIbHAS TEXHUKA" /
b. 1. Mxensckuii, E. B. Mkensckas . — M. : U3a-80 MDU, 2001 . — 80 c. - ISBN 5-471-46068-1 ;
5. Mkenwckuii, b. 1. BBenenue B Teoputo ontumuzanu : Y4ebHoe mocodue mo Kypey
"Ontumuzanusg OBC u B CAIIP" no nanpasnenuto "MHdopmarrka u BelYMCIUTENNbHAS TEXHUKA" /
b. . Mkenbckuii, E. b. Mkenbckasi, Mock. sHepr. un-T (MOU TY) . — M. : U3a-80 MOU, 2001 . —
88 c. - ISBN 5-7046-0656-3 .;

6. lllnuxtunr, I'. Teopust norpannyHoro cios : nep. ¢ Hem. / I'. Illnuxtunr . — 5-e 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. snepr. ua-t (MOU) . — M. : U3a-Bo M3OU, 1989 . - 76 c.;

8. Hopenkos, U. I1. OcuoBsl Teopun u npoektupoBanusi CAIIP : YueOHuK 115 By30B 1O
CIEIUAIBHOCTH "BhIUMCINTENbHBIC MAIIMHBI, KOMIUIEKCHI, cuctembl u cetu" / U. I1. Hopenkos, B.
b. Mannues . — M. : Beiciag mxkoia, 1990 . — 335 ¢. - ISBN 5-06-000730-8 .;

9. Hopenkos, U. I1. BBenenue B aBTOMaTU3UPOBAHHOE MPOEKTUPOBAHUE TEXHUUECKUX YCTPOUCTB U
cucreM : yueOHoe nocooue aiis Bry3oB / . I1. Hoperkos . — M. : Beicmas mikosa, 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 JIuneH3MoHHOE ¥ CBOGOIHO PacpOCTPaHsieMoe MPOrpaMMHOe odecrevyeHme:
1. Office / Poccutickuii makeT o(pUCHBIX MIPOTpamMM;

2. FlowVision;

3. Ansys / CAE Fidesys;

4. Kommac 3D;

5. SolidWorks;

6. AutoCAD/ T Flex CAD (Bepcust it 00yJaromuxcs v MperojaBaTelieii).

5.3 NuTepHeT-pecypcsl, BKIOYasA NpodeccuoHanbHble 0a3bl JAHHBIX U HHGOPMAIMOHHO-
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

. 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 CMH" -
https://www.polpred.com

13. HanmoHnabHbBIi MOpTaJ oHJaiH 00ydyenus «OTKpbITOE 06pa3oBanme» - https://openedu.ru
14. OpuunanbHblii caiiT @e1epaibHOr0 areHTCTBA M0 TEXHNYECKOMY PeryJMpoOBaHHIO U
MeTpoJiornu - http://protect.gost.ru/

15. OTkpbiTas yHuBepcuTeTckas nunpopmaunonnas cucrema «POCCHUS» -
https://uisrussia.msu.ru

~NOoO Ok, WN

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAHMEHOBaHUe
YueOHbIC ayAUTOPUH IS K-120, MammHHBIN 3a71 cepBep, KOHAULHUOHED
NPOBEAEHUS JTEKIIMOHHBIX NBI]
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3aHSATHMN U TEKYIIETO
KOHTPOJIA

Y4eOHbIC ayAUTOPUH IS
MPOBEICHUS TPAKTUYECKUX
3apsatuit, KP u KII

K-120, MammHHBIN 3a71
HBI]

cepBep, KOHIUIIUOHEP

Y4eOHbIe ayAUTOPHH IS

K-120, MamuHHEIN 3a71

cepBep, KOHIUIUOHED

MIPOBEACHUS JTA0OPATOPHBIX HBI
3aHATHI
Yyeonsle aynuropun aisa | K-120, MamuHHBIH 3a1 cepBep, KOHAUIMOHEP
MPOBENCHUSA MBI
MIPOMEKYTOUYHOM
aTTeCcTaluu

IMTomemenus misa

HTB-302, YntansHbIi

CTYyJ1, CTOJI HHCBMGHHBII;'I, KOMIIBXOTCPHAaA

CaMOCTOATENbHOI paboThI 3aj1 OTAeIIa CeThb C BBIXOJAOM B lIHTEpHET, KOMIIBIOTED
o0cITy’)KuBaHUs y4eOHOMH IIEPCOHAJIBHBIN
JUTEPATYpPOU

ITomentenus mis
KOHCYJbTUPOBaHUSA

J1-320, KaGbuner
COTPYJIHUKOB Kad.
"MulloVy"

pabouee MeCTo COTpYAHMKA, CTYII,

KOMITBIOTEPHAs CETh C BBIXOJOM B

HHTEpHET, KOJIOHKU, KOMIIBIOTED
IIEPCOHAJIBHBIN, IPUHTEP

[TomereHus Tt XpaHEHHsI
o0opymoBaHus U Y4eOHOTO
UHBEHTAps

X-403, Kabuner
COTPYJIHUKOB Kad.
MullDVY

pabouee MeCTO COTpYAHUKA, CTOJ IS
OPITEXHUKH, CTOJI KOMIIBIOTEPHBIN, CTYI,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEP EPCOHAIBHBIN,
IIPUHTED
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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 (JlaboparopHas pabora)

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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