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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)
[enstMu OCBOGHMSI TUCIUIUIUHEI SIBISIFOTCS MOATOTOBKA CIIEUAINCTa B 00JaCTH MPOESKTHUPOBAHMUS,
CTPOUTENbCTBA, SKCIUTyaTallM U SYHEProaHaIn3a OTOMUTEIbHBIX, OTOMUTEILHO-IIPOU3BOICTBEHHBIX 1
MIPOU3BOJICTBEHHBIX KOTEIbHBIX, OCHAIIEHHBIX MTAPOBBIMU U BOJOTPEHHBIMU KOTJIOAarperaraMyu Majioi u
CpeIHel MOUTHOCTH — UCTOYHUKOB, KOTOpbIe HapAny ¢ TOL] SBAsSIOTCS OCHOBHBIMU TEILIIOT€HEPUPYIOLIUMU
MCTOYHUKAMU JJI CUCTEM TEIUIOCHAOKEHUS KITMITHO-KOMMYyHalIbHOTO cekTopa (JKKC), mpoMblIeHHbIX
OPEIIPUATHIA U APYTUX 0OBEKTOB PA3IMUHOTO Ha3HAUCHHUSI.
3aayamMy OCBOCHHMSI TUCIUIUIMHEI SIBISIFOTCS Mepeaya CTYACHTY KOMILIEKca He0OXOIMMbIX 3HaHUH
0 MMPOEKTUPOBAHUIO, IKCILTyaTalluy U SHEProaHAIN3Y KOTENbHBIX; BHIOOPE; pacuére U SHEeproaHainse
(bu3NYECKUX MPOIIECCOB MPOXOASIINX B 3JIEMEHTAX MPUHIUITUATIBHBIX TEIUIOBBIX CXEM KOTEIbHBIX U
KOTEJIbHBIX arperaTroB; pacyeTy U SHeproaHalIn3e MHKEHEPHBIX CUCTEM KOTEJIbHBIX, a TAKKE OCHOBHOTO U
BCIIOMOTaTeNIbHOTO UX 000pY/IOBaHUs; yCIOBUil Oe30macHoi U 3 GeKTUBHOM SKCIUTyaTallui 000py10BaHuUs

KOTCJIbHBIX.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JUCHUILUIUHE (MOYJII0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHLIN

KOI[ N HAUMCHOBAHHEC
HHAWKATOpa JOCTUKCHUA
KOMIICTCHIIUHU

[Inanupyemble pe3yabTaThl 00y4eHUs 110
JUCLUIUIMHE, 00eCIIeUnBaloIINe JOCTHKEHHE
IUTaHUPYEMBIX pe3ysbraToB ocBoeHust OITOIT

[TIK-2 Cniocoben
y4acTBOBAaTh B
OpPraHu3alU TPOCKTHOU
JIEATEIIbHOCTH

[1K-2.3 IIpumeHseT MeTObI
MaTeMaTUYECKOTo U
(hU3HYECKOTO MOJICITUPOBAHMS
TEXHOJIOTUIECKHX MPOIECCOB

3HaeT
METOJABI MATCMAaTU4YCCKOTO U dJI/I3I/I‘ICCKOFO
MOJCIHUPOBaHUA TEXHOJIOTHUYCCKUX ITPOLCCCOB

yMmeet
INPpUMCHATDb METOAbI MaTEMATHYCCKOI'O u
(bu3IecKOro MOJICJIUPOBAHUS
TEXHOJIOTUYECKUX TIPOIIECCOB

BJajieeT

METOJaMH MaTCMaTHYCCKOI'0O H q)I/I3I/I‘ICCKOFO
MOACIIUPOBAHUA TCXHOJIOTMICCKUX IMTPOICCCOB

ITK-2 CriocobeH
y4acTBOBATh B
OpTraHM3aIH MPOCKTHOM
JEATENLHOCTH

[1K-2.4 OcymecTBsier
MPOEKTUPOBAHKUE HOBBIX
TEXHOJIOTUYECKHX MPOIECCOB C
y4ETOM 3a/IaHHBIX TPeOOBaHMIA

3HaeT

MPOEKTUPOBAHUE HOBBIX TEXHOJIOTHYECKUX
MIPOLIECCOB C YUETOM 33JJaHHBIX TpeOOBaHUI
yMeer

OCYLIECTBIISTh MPOEKTUPOBAHHE  HOBBIX
TEXHOJIOTHYECKUX  MPOLIECCOB C  YYETOM
3aJJaHHBIX TpeOOBaHUH

BJIajieeT

METOJIAMHU OCYILIECTBIEHUS IPOEKTUPOBAHUSA
HOBBIX TEXHOJIOTHUECKUX MPOLECCOB C YUYETOM
3aJJaHHbIX TpeOOBaHUI

[1K-3 Cnocoben
OpraHu3aIu
MPOU3BOACTBEHHOMN
JeSATeTLHOCTH

[TIK-3.1 OcymecTBasier
pa3paboTKy HOBOTO METOAa
WH)XXEHEPHBIX PacYeTOB
TEXHOJOTHYCCKUX IMMapaMETPOB
1 o0opynoBaHus

3HaeT
pa3pabOTKy HOBOTO METO/JAa HWH)XCHEPHBIX
pacueToB TEXHOJIOTMYECKUX TapaMeTpPOB H
00opyIoBaHUs

yMmeeT

pa3pa6aTBIBaTB HOBBIC MCTOABI HWHXXCHCPHBIX
pacyeToB TEXHOJOTHYECKUX IapaMeTpoB U
000pyT0BaHUS

BJIajieeT

pa3pabOTKOl HOBBIX METOIOB HWHIKEHEPHBIX
pacyeToB TEXHOJOTHYECKUX IMapaMeTpoB U
obopynoBaHus




ITK-3 CnocobeH k
OpraHu3aIu
MPOU3BOACTBEHHOM
NeATEIbHOCTH

[1K-3.2 ITpoBOAUT MOHUTOPUHT
WHHOBAIIMOHHBIX Pa3padOTOK B
chepe npodeccroHaIbHON
NEeSTEIbHOCTH U aHATU3UPYET
BO3MOXKHBIE PUCKH MPH HX
BHEJIPCHUH

3Haer
MOHHUTOPHUHI' MHHOBAIIMOHHBIX pa3pa60TOK B
chepe npodeccHOHATBHON JEATeIbHOCTH |
AHAJIM3UPYCT BO3MOXXHBIC PHCKH IIPpH HX
BHEJIPEHUU

yMmeeT

IIpOBOAUTH MOHHUTOPHHI HNHHOBAIIMOHHBIX
pa3paboTok B cdepe npodeccCHOHATbLHOMI
JACATCIIBHOCTH W aHAJIM3HUPYCT BO3MOXKHBIC
PUCKU IPU UX BHEIPEHUU

BJIaJIeeT

MOHHUTOPHHIOM MHHOBAIIMOHHBIX Pa3padOTOK B
chepe mpodeccHOHANBHON ICATETLHOCTH U
aHAJM3UPYeT BO3MOJKHBIE PHCKH TIPH HX
BHC/IPCHUU

ITK-3 CnocobeH k
OpraHu3aIu
MMPOU3BOJACTBEHHOM
NEeATEIIbHOCTH

[1K-3.3 IIpoBoaut
cepTH(HUKAIMOHHBIC
WCIIBITAHUS U OCYIIECTBIISET
pa3pabOTKy CHCTEMBI
MEHEPKMEHTA KadecTBa

3HaeT
CepTI/IdDI/IKaIII/IOHHI)IG HCIIBITaAHUA nu
OCYIIECTBIISET pa3paboTKy CHCTEMBI
MCHC/P’KMCHTA Ka4ucCTBa

yMmeer

IIPpOBOJUTH CepTI/Iq)I/IKaIII/IOHHBIe HUCIIBITAHUA U
OCYIIECTBIISET pa3paboTKy CHCTEMBI
MCHC/IP’KMCHTA Ka4CCTBa

BJIaJieeT

METOJIaMH TIPOBEICHUS CEePTUPUKAIUOHHBIX
UCIIBITAHUN W OCYILECTBIICHUS Pa3pabOTKu
CHUCTEMbI MEHEIKMEHTA KauecTBa

[1K-3 CnocobeH x
OpraHU3aIHH
MTPOM3BOICTBEHHOM
EeITEILHOCTH

[1K-3.4 OcymiecTBisier
pa3paboTKy CXEMBbI
aBTOMAaTH3aI[UH MTPOIECCOB
MIPOU3BOJICTBA

3HaeT
pa3paboOTKy CXeMbI aBTOMATHU3AIUH ITPOIECCOB
TIPOM3BOJICTBA

ymeeT

pa3pabarbiBaTh CXEMBI
TIPOIIECCOB IPOM3BOJICTBA
BJajieeT

METO/IaMHU pa3pabOTKH CXEMbI aBTOMATH3AIINN
TIPOIIECCOB IPOM3BOJICTBA

aBTOMaTHU3allu1

[TK-3 CrocobeH k
OpraHu3aIu
MPOU3BOJACTBEHHOMN
NEeSATETbHOCTH

[1K-3.7 IIpennaraet BapuaHThI
WHHOBAIIMOHHBIX PEIICHHUH B
3aBHCUMOCTH OT KOHKPETHBIX
YCJIOBUH BBIMOJHAEMBIX 3a]a4

3HaeT
BapHaHTBI MHHOBAITMOHHBIX peIHeHI/Iﬁ B
3aBUCUMOCTH oT KOHKPETHBIX YCHOBI/Iﬁ
BBITTOJIHSAEMBIX 337124

ymeeT

mpe/yiaraT ~ BapHaHThl ~ MHHOBAIIMOHHBIX

pellieHuii B 3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBHUH BBIIOJHAEMBIX 3a/1a4

BJIaJeeT

HaBBIKAMH PEII0KEHUS BapHaHTOB
MHHOBAI[MOHHBIX PEIICHUI B 3aBUCHMOCTH OT
KOHKPETHBIX YCJIOBUM BBITIOJTHIEMBIX 33/1a4




ITIK-5 Cnocoben
OpraHH30BBIBATH
IIPOEKTHYIO U
IIPOU3BO/ICTBEHHYIO
IEeITEIBHOCTE B 00J1aCTH
IIPUPOTOOX PAHHBIX
TEXHOJIOTHH

[IK-5.1 ITpumeHsieT HaBbIKU
HCCIIEAOBaHUIA,
MIPOCKTUPOBAHUS, MOHTAXKA U
JKCIUTyaTalliid COBPEMEHHBIX
3Heprod(HPEKTUBHBIX
TEILJIOTeHEPUPYIOIINX
YCTaHOBOK, CHCTEM
TEIIOra30CHA0KEHUS,
OTOILJICHUS, BEHTUISALUN U
KOHIUIIMOHUPOBAHUS BO3IyXa

3HaeT

HaBBIKM  HMCCIENOBaHMN, IPOEKTUPOBAHMS,
MOHTaXa M OKCIUIyaTallil COBPEMEHHBIX
9HEProd(PPEeKTUBHBIX  TEIUIOTEHEPHUPYIOIIUX
YCTAHOBOK, CHCTEM  TEeIJIOra30CHAOKEeHHUS,
OTOTUICHHUS, BEHTHJISAIMN u
KOH/IMIIMOHUPOBAHMS BO3/1yXa

ymeeT

MIPUMEHSATh HaBBIKH UCCIICIOBaHHIH,
MPOEKTUPOBAHUSA, MOHTaXa M SKCIUTyaTalluu
COBPEMEHHBIX 3HEProd3(PPEeKTUBHBIX
TETUIOTEHEPUPYIOIUX ~ YCTAaHOBOK,  CHCTEM
TETIOTa30CHA0KEHHS, OTOTLICHHS,
BEHTHJISIIIMH ¥ KOHTUIIHOHUPOBAHUS BO3TyXa
BJajieeT

HaBbIKAMH  TMPUMEHEHHS  HCCJICIIOBAHUH,
NPOCKTHUPOBAHUS, MOHTaXa M OSKCIUTyaTalluu
COBPEMEHHBIX 9HEProdPPeKTHBHBIX
TEIUIOTEHEPUPYIOIUX ~ YCTAHOBOK,  CHCTEM
TETIOTa30CHA0KEHHS, OTOILICHHMS,
BEHTHJISIIIMH ¥ KOHTUIIMOHUPOBAHUS BO3TyXa

ITIK-5 Cnocoben
OpPraHM30BBIBATH
IIPOEKTHYIO U
IIPOU3BOICTBEHHYIO
IEeITEILHOCTE B 00JIaCTH
IIPUPOJTOOX PAHHBIX
TEXHOJIOTHH

[1K-5.2 ITpumensier B
podeCCHOHATBHOM
JeSTEIIbHOCTH METOJIBI pacdera
Y IPOSKTUPOBAHUS CUCTEM U
YCTaHOBOK Ha OCHOBE
QTBTEPHATHBHBIX HCTOYHUKOB
SHEPTUU

3HaeT

METOJIbI pacyeTa M IMPOCKTUPOBAHHUS CUCTEM M
YCTAaHOBOK Ha OCHOBE  aJIbTCPHATHBHBIX
HMCTOYHHKOB SHEPIHH

yMmeer

MIPUMECHSTh B poQeCCHOHATBHOM
JEATCIbHOCTH METO/IbI pacuera u

MIPOCKTUPOBAHHUS CHUCTEM M YCTAaHOBOK Ha
OCHOBE aJIbTEPHATUBHBIX UCTOUHUKOB SHEPTHH
BJIajeeT

HaBBIKAMH MPUMEHEHHS B MPOodheCcCUOHATBHOM
e TeTbHOCTH METOJI0B pacuera u
MPOCKTUPOBAHUSI CHUCTEM M YCTaHOBOK Ha
OCHOBE aJIbTEPHATHUBHBIX UCTOUHUKOB SHEPTHH

IIK-5 Cnocoben
OpraHU30BbIBATH
MPOEKTHYIO U
MPOU3BOJCTBEHHYIO
eITEIBHOCTh B 00JIaCTH
MPUPOAOOX PAHHBIX
TEXHOJIOTUH

[1K-5.3 ITpumensier B
npodeCcCHOHATBHON
JEeSTeIbHOCTH METO/IbI
CHIDKEHUS 3arpsi3HEHUS
OKpY’KaroIen cpebl

3HAET

METO/Ibl CHHXKEHUSI 3aTPSI3BHEHUS] OKPYKAIOIIEH
cpensl

ymeer

MIPUMEHSTH B podeCCHOHATBHON
JIeSITENNbHOCTA METObI CHUKEHUS 3arPS3HECHUS
OKPY>KAIOIIEH Cpebl

BJIA/IeeT

HaBbIKaMU MPUMEHEHUS B MpodeccroHalbHOM
JeSATEIbHOCTH METO/Ibl CHUYKEHUS 3arpsI3HEHUS
OKpPY>KaloIllen Cpeibl

3. Yka3anue MecTa AUCUHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHOM POrpaMMBbl

JanHas qucuumiauHa (Moyiib) BKiItodeHa B binok «/{ucuumimunsl, Mmogynu» b1.B.2.02 ocHoBHOI
npodeccnoHansHOM 00pazoBaTenbHOM porpammel 13.04.01 TennmosHepreTrka u TEIUNIOTEXHUKA U
OTHOCHTCSI K 4acTH, PopMHUpyeMOi ydaCTHUKaMU 00pa30BaTeNbHBIX OTHOIIEHUH y4eOHOTO TUIaHa.




I[HH HU3Yy4YCHUA JUCHUIIIINHBI H€06XO,Z[I/IMO 3HAaTb MaTCcpHral U3 KypCOB JUCHUIIIINH 6aKaHaBpHaTa:

BO,Z[OHOI[FOTOBKa KOTCJIBHBIX MU TCIIIIOBBIX BHGKTpOCTaHHHﬁ;

KoTtenbHble ycTaHOBKHM U TTAapOTEHEPATOPHI;
Harnerarenu v TenioBbIC IBUTATEIIH;
M CTOYHUKH U CUCTEMBI TETUIOCHA0KCHUS;

[IpoexkTupoBaHue CUCTEM TEIIOra30CHAOKECHUS U BEHTUJISAIIUH.

1/

[Tocnenyromue TUCIUTIIIMHBI

KOI[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHIXCHHA KOMIICTCHILIMH

[ToxroToBka K mporeaype 3aiuThl ¥ 3aIUTa BBITYCKHON
KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, YK-1.2, YK-1.3, YK-1.4,
VK-1.5, YK-1.6, YK-2.1, YK-2.2,
VK-2.3, YK-2.4, YK-2.5, YK-3.1,
VK-3.2, VK-3.3, YK-3.4, YK-4.1,
VK-4.2, YK-4.3, YK-4.4, YK-5.1,
VK-5.2, VK-5.3, YK-6.1, VK-6.2,
VK-6.3, OTIK-1.1, OTIK-1.2, OTIK-
1.3, OTIK-2.1, OITK-2.2, OTIK-2.3,
TK-1.1, TIK-1.2, TIK-1.3, TIK-1.4,
TK-2.1, TIK-2.2, TIK-2.3, TIK-2.4,
TK-2.5, TIK-3.1, TIK-3.2, TIK-3.3,
TK-3.4, TIK-3.5, TIK-3.6, [IK-3.7,
TK-4.1, TIK-4.2, TIK-4.3, TIK-4.4,
TK-5.1, TIK-5.2, TIK-5.3, TIK(I])-1.1,
TTK(LD)-1.2, TIK(LD)-1.3, TIK(1])-1.4,
TIK(LD)-1.5

IIpoexTHas nmpakTuka

[1K-2.1, I1K-2.2, T1K-2.3, TIK-2.4,
[1K-2.5, I1K-5.1, T1K-5.2, TIK-5.3,
YK-2.1

Pecypco u sHeprocOepekeHue B TEMII0IHEPTETUKE

[1K-2.4, I1K-5.1, T1K-5.2, T1K-5.3

Temnocuadxenne

TIK-2.3, TIK-2.4, TTIK-3.1, TIK-3.2,
TK-3.3, TIK-3.4, TTIK-3.7, TIK-5.1,
TIK-5.2, TTK-5.3

Oxpana Bo3ayirHoro 6acceitHa

[1K-2.4, I1K-5.1, T1K-5.2, TIK-5.3

ObecnieueHne TEMIOBOIO PeXUMa OMEIIEHU

I1K-2.3, I1K-5.1, T1K-5.2, TIK-5.3

HecranmoHapHbIil pexnuM 31aHUN U KIIMMAaTH3AIUs
IOMEIIEHUHN

IK-2.3, I1K-5.1, T1K-5.2, T1K-5.3
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Teopus u npakTUKa UHKEHEPHOTO UCCIIEOBAHUS

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK
-2.1, OIIK-2.2, OIIK-2.3

4. O0beM qUCHUNIMHBI (MOAYJISA) B 32a4e€THBIX eIMHULAX C YKAa3aHHEM KOJHYEeCTBA aKaJeMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgasaresieM (o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYI0O PA00Ty 00y4arouXCcs




W3 HuX 9acel

Cemectp

Bnu eOHOM paboThI Beero Ha
Ayd p qacoB IPaKTU4YECKYIO 1
IMOATOTOBKY
KoHTakTHasi padora 80 80
Jlexumonnsie 3anstus (JIek) 32 0 32
[pakTuueckue 3austust (Ip) 48 48 48
HNHas koHTaKkTHAs padoTa, B TOM YHCJIE: 15 15
KOHCYJIbTAIlMU 110 KYPCOBOH paboTe (MIPoeKTy), 1 1
KOHTPOJBLHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCcTalluio (cJaJa 3a4era,
3a4era C OIIEHKOM; 3aIlnTa KypCoBOil paboThI 0,25 0,25
(mpoekTa); cnaya KOHTPONIbHEIX pabot (PI'P))
KOHTaKTHas paboTa Ha aTTECTALIMIO B CECCHIO 0.25 0.25
(KOHCYIBTAITUS TIepeT PK3aMEHOM H cliada ' '
Yacel HAa KOHTPOJIb 26,75 26,75
CamocTositeabHas padora (CP) 143,75 143,75
O611ast TPYA0€eMKOCTh AUCHMILIUHBI (MOYJIs1)
qachl: 252 252
3aYeTHbIE eTUHUIIbI: 7 7




5. Copep:kanne IUCHUIIMHBI (MOAYJIfA), CTPYKTYPHPOBAHHOE MO pa3iesiaM (TeMaM) ¢ YKa3aHUueM

OTBCJACHHOI'0 HA HUX KOJINYE€CTBA AaKAACMHUYECCKHUX YaC0B U BU10B y‘lGﬁHLIX 3aHATHI

5.1. Tematuueckuit iaH IUCUMIUIAHBI (MOTYJIS)

KonTakTHast padoTa (110 yueOHBIM

3aHSATHUSAM), Yac. Kon
o HWHJIUKATOP
§ JIEKIINU I13 JIP Bcero, a
Ne Pasznmensl qUCIUTIIHHEI > CP qac JIOCTHKEHH
@) U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHIT
BCEro T;Eﬁ;g BCEro 22351; BCEro T;igl:; nn
noaro- oaro- noaro-
TOBKy TOBKy TOBKy
1. |1 pa3men. OcHoBbI
HCCJICI0BATEIILCKOM padOThHI Ha
koTeabHbIX B TOL. Ponb
SHEproaHajan3a B MPOCKTHO-
KOHCTPYKTOPCKOM
JIEATEIbHOCTH
I1K-2.3,
[1K-2.4,
I1K-3.1,
BBonusie ceenenus. OcHOBHAA K-3.2
POJIb UCCIIEI0BATEIbCKOM HK-S: 3’
1.1. | paGoTHI Ha SHEPTETUUECKHUX 111 1 K-3 4’
00bekTax. OCHOBBI ik
METOIOJIOTHH UCCIICTOBaHMUS 1K-3.7,
I1K-5.1,
I1K-5.2,
IIK-5.3
OCoOEHHOCTH MCIIOJIb30BAHUS
CAE-cucteM B COBpeMEHHO
MIPOEKTHO-KOHCTPYKTOPCKOM 1 I1K-2.3,
Hay4YHO-HMCCJIEA0BATEIbCKOM [1IK-2.4,
nearelbHOCTH. OCHOBHEBIE [1K-3.1,
HaIlpaBJIE€HUs Pa3BUTHSL. [1K-3.2,
[Ipeumyiiectra [1K-3.3,
1.2. 1] 1 1
MaTeMaTHYECKOr0 aHaIn3a [1K-3.4,
(4MCTIEHHOTO MOICTUPOBAHUS, [1K-3.7,
MIPEIBAPUTEIHHOTO [1IK-5.1,
MIPOTHO3UPOBAHUS) X012 ITK-5.2,
(PUBUYECKUX MPOIECCOB TIPH I1K-5.3
aHaJIN3e KaK CHUCTEM B LIEIIOM,
TaK M OTACIBbHBIX UX DJIEMEHTOB
2. |2 pazgen. O6onouka CAE-
cucremel ANSYS Workbench.
DTanbl CO3JaHus
HCCIIEIOBATEIIbCKUX
PaCUYETHBIX
MIPOCKTOB JIJIsI aHAIN3a
s pexTuBHOCTH PabOTHI




[1K-2.3,

MeTtomonorust co3gaHus TIK-2.4,
npoexkta ANSYS Workbench T1K-3.1,
JUISL aHaJIH3a PaOOThI T1K-3.2,
21 HCCIICTYEMBIX CUCTEM. 2 2 5 T1K-3.3,
" | OCHOBHEIC ATalkl U UJICH, I1K-3.4,
3aKJIaJbIBaEMbIE B CO3/IaHUS I1K-3.7,
npoekta jaiss CFD-ananusa, T1K-5.1,
OCOOEHHOCTH €r0 HACTPOUKHU IK-5.2,
I1K-5.3
3. |3 pasnen. 'eomerpuueckoe
MOJIETUPOBAHUE OOBEKTOB U
AJICMEHTOB MH)KCHEPHBIX
CHCTEM KOTEIbHBIX
I1K-2.3,
[1K-2.4,
OcHOBHas poJib K-3.1
r€OMETPUUYECKOTO K-3. 2’
MOJICIIUPOBAHUS B K-3 3’
3.1. | mporpaMMHBIX KOMIUICKCAX JIJIs 0,5 0,5 HK-3. 4’
Hay4YHO-MCCJIEA0BATEIbLCKON U HK-3.7’
MPOEKTHO-KOHCTPYKTOPCKOM K- 5: l:
EeITEIbHOCTH TK-5.2.
I1K-5.3
I1K-2.3,
I1K-2.4,
T1K-3.1,
T1K-3.2,
OcHoBbI paboTel B ANSYS T1K-3.3,
3.2 Design Modeler 1 12 18 I1K-3.4,
T1K-3.7,
T1K-5.1,
T1K-5.2,
I1K-5.3
I1K-2.3,
I1K-2.4,
T1K-3.1,
T1K-3.2,
[TapameTrpu3zanus K-3.3
3.3. |reomeTpuvecKkrx 00BEKTOB B 0,5 2 3,5 !
ANSYS Design Modeler IK-3.4,
T1K-3.7,
T1K-5.1,
I1K-5.2,
I1K-5.3
4. |4 pasgen. [Toctpoenue

pacuétHbIx cetok st CFD-
aHaJIn3a 3JICMEHTOB
WHXCHEPHBIX CHCTEM
KOTEJIBHBIX




[1K-2.3,

I1K-2.4,
IK-3.1,
I1K-3.2,
OcHOBHas pOJIb CETKH
4.1. | xoHeyHBIX 00BEMOB. BBeenune 2 IIK-3.3,
B MOCTPOEHHE CETOK. IIK-3.4,
I1K-3.7,
IIK-5.1,
I1K-5.2,
[1K-5.3
[1K-2.3,
[1K-2.4,
I1K-3.1,
I1K-3.2,
OcHoBbl paboTsl B ANSYS 23,8 [1K-3.3,
4.2 Meshing 5 27,85 I1K-3.4,
I1K-3.7,
IIK-5.1,
IIK-5.2,
I1K-5.3
5. |5 pasmen. OcHOBHBIC
HaCTPOMKHU MTPOTrPaMMHOTO
komrutekca ANSY'S Fluent.
Hactpolikn nMnopTupoBaHHOM
MOJICIIH
I1K-2.3,
[1K-2.4,
IIK-3.1,
OcCHOBBI pabOTHI B I1K-3.2,
5 1 |TPOTPaMMHOM KOMILIEKCE 2 I1K-3.3,
" [ANSYS Fluent. UuTepdeiic [1K-3.4,
MIPOrpaMMbl IK-3.7,
IIK-5.1,
IIK-5.2,
IIK-5.3
6. |6 pasmen. MonenupoBanue
MPOIIECCOB
THJIPOTa30JMHAMHUKH B
JJIEMEHTaX HH)KEHEPHBIX
CUCTEM KOTEJIbHBIX
I1K-2.3,
[1K-2.4,
CFD-monenupoBanue gi:g;’
MPOIIECCOB CMEIICHUS HK-3.3’
6.1. [ PIeMEHTOB a3pOIMHAMHUYECKUX 16 20 HK-B. 4’
CONIPOTUBJICHUI UHKEHEPHBIX HK-3:7:
CUCTEM KOTEIbHBIX TK-5.1,
I1K-5.2,
IIK-5.3
7. |7 paznen. MonenupoBaHue

MPOIIECCOB KOHBEKTHBHOTO
TEILUI000OMEHA




[1K-2.3,

[K-2.4,
IK-3.1,
MonaenupoBanue T1K-3.2,
KOXYXOTpyOHOTO IK-3.3,
[ TeruiooOMeHHUKa Tuna "Tpyoa 18 23 [K-3.4,
B TpyOe" [K-3.7,
IK-5.1,
IK-5.2,
[1K-5.3
[1K-2.3,
[1K-2.4,
[1K-3.1,
[1K-3.2,
MoaenupoBaHue K-3.3
7.2. | KOHBEKTUBHOTO ITaKeTa 10 13 TK-3 4’
koTioarperara "JIKBp" HK-3:7:
IIK-5.1,
[1K-5.2,
IIK-5.3
8. |8 pasmen. MonenupoBanue
MIPOLIECCOB PAAMAIIMOHHOTO
TeII000MeHa
[K-2.3,
[1K-2.4,
IK-3.1,
MopaenupoBanue T1K-3.2,
81 paaramOHHOTO JTUH30BOTO 5 12 T1K-3.3,
" |m3nyuarens cucteMbl [1K-3.4,
JYYHUCTOTO OTOTICHUS IK-3.7,
IK-5.1,
IK-5.2,
IK-5.3
9. |9 paznen. MonenupoBanue
MHOTO(a3HbIX TeUECHUN
[K-2.3,
[1K-2.4,
IK-3.1,
[1K-3.2,
MopenupoBanue cBOOOTHOTO K-3.3
9.1. | TeueHUS KUIKOCTH B ITAPOBOU 8 12 HK-3. 4’
nmapoBoii (razoo6pasHoii) aze HK-3.7’
[K-5.1,
[K-5.2,
ITK-5.3
MK-2.3,
[K-2.4,
IK-3.1,
MonenupoBaHue padoOThI IK-3.2
TEIUIOBBIX TPYO HK-3.3’
9.2. | (TepmocuhoHOB) B 3371a4ax C 8 13 HK-B. 4’
MpoLECCAMU ':yncnapeHHe- HK-3:7:
KOHJICHCAIIUS TK-5.1,
IK-5.2,

I1K-5.3




[1K-2.3,

I1K-2.4,
IIK-3.1,
I1K-3.2,
9.3 MopenupoBaHue MPOIECCOB 1 5 IK-3.3,
" | kaBuTanMuM T1K-3.4,
I1K-3.7,
IIK-5.1,
I1K-5.2,
IIK-5.3
I1K-2.3,
I1K-2.4,
I1K-3.1,
MoaenupoBaHue MpoIECCOB [K-3.2
JBMIKCHHS YaCTUIL B CUCTEMax HK-3. 3’
9.4. |30s0ynaneHus u 7,151 13,15 HK-3.4’
MMHEBMOTpPAHCIOPTAa B 3ajla4ax C HK-3.7’
JTUCKPETHBIMU (hazaMu HK-5.1’
T1K-5.2,
[1K-5.3
10. |10 paznen. MonenupoBanue
IIPOLIECCOB IIABJICHUS U
KPUCTAILTU3AIIUT
T1K-2.3,
T1K-2.4,
I1K-3.1,
I1K-3.2,
MoaenupoBaHue IPOIIECCOB
10.1 I1K-3.3,
3aMep3aHus BObI B 3aKPBITHIX 8 10 K-3.4
EMKOCTSIX TK-3.7,
IIK-5.1,
I1K-5.2,
I1K-5.3
11. |11 pa3znen. MonenupoBanue
MIPOIIECCOB CMECE0Opa30BaHUS
U XUMHUYECKUX peaKiuit
I1K-2.3,
[1K-2.4,
I1K-3.1,
I1K-3.2,
MopenupoBaHust MPOIECCOB IK-3.3,
11.1. . 8 13
00pa3zoBaHus Ta30BBIX cMece [K-3.4,
I1K-3.7,
I1K-5.1,
I1K-5.2,

I1K-5.3




[K-2.3,
[1K-2.4,
IK-3.1,
IK-3.2,
MonenupoBanue npoiecca K-3.3
11.2.| nudpdy3noHHOrO PUHIIHITA 1] 4 3 3 8 15 K-3 4’
C)KUTaHus ra3a NK-3.7,
IK-5.1,
IK-5.2,
ITK-5.3
[1K-2.3,
[1K-2.4,
[1K-3.1,
MoaenupoBaHue IpOLECCOB
[1K-3.2,
cMmenreHHoTo (nuddy3noHHO- K-3.3
11.3. [kuHETHYECKOTO) U 1] 2 2 2 9,75| 13,75 HK-3.4’
KHHETHYECKOTO TIPUHIIUTIOB ’
CKUTAHUS Ta3a . 1K-3.7,
IIK-5.1,
[1K-5.2,
I1K-5.3
12. |12 paznen. Mnas koHTakTHas
pabota
[K-2.3,
[K-2.4,
IK-3.1,
[1K-3.2,
12.1 . [K-3.3,
KypcoBoii npoext 1 1,25 K-3.4
[K-3.7,
IIK-5.1,
[K-5.2,
ITK-5.3
13. |13 paznen. Kontposs
IK-2.3,
[K-2.4,
IK-3.1,
IK-3.2,
13.1 IK-3.3,
DK3aMeH 1 27 K-3.4.
IK-3.7,
[K-5.1,
[K-5.2,
ITK-5.3
5.1. Jlekmuu
Ne | HaumeHnoBanue pasnena .
. HanMeHoBaHMe 1 KpaTKOE COICPIKAHHE JICKITUH
pas3n U TeMBbI JICKITHIT
Brojanble cBenenus. | BBogubie cBenennsi. OCHOBHAs pOJIb UCCIIEIOBATEIBLCKONW PaOOTHI Ha
OcHoBHas poib JHEPreTHYECKUX 00BEKTaX
uccnenoparenbckoii | BBomHbie cBenennsa. OCHOBHAS POJIb HCCIIEOBATEIHCKON pabOThI HA
1 paboThI Ha JHEpPTreTHUUeCKNX 00beKTax (KoTenbHbIX U TILl). OCHOBBI METOI0TIOTHHI
HEPTETHYECKHUX HCCIIEIOBaHUSI.
o0BekTax. OCHOBBI
METOIOJIOTUH
WCCIICTIOBAHHUS




OcoOenHoctu
ucnonszoBanusi CAE-
CHCTEM B COBPEMEHHOM
MIPOEKTHO-
KOHCTPYKTOPCKOH U
Hay4yHO-
HCCJIEIOBATENLCKOM
NeSITeIbHOCTH.
OcHoBHbIE HaNpaBICHU
pa3BUTHA.
[Ipeumyiectna
MaTeMaTHUYeCKOTo
aHayu3a (YMCIECHHOTO
MOJIETTUPOBaHUS,
MpeIBApPUTEIILHOTO
MIPOTHO3UPOBAHUS) X0O/1a
(U3UYECKUX MPOIECCOB
MIPU aHAJIU3€E KaK CHCTEM
B LIEJIOM, TaK U
OTJICITBHBIX HX
3JIEMEHTOB

Ocobennoctu ucnons3oBanus CAE-cuctem B COBpeMEHHOMN MPOEKTHO-
KOHCTPYKTOPCKOM M HayYHO-UCCIIE0BATEIbCKON ICATEIbHOCTH.
OcCHOBHBIC HAMPABICHUS PA3BUTHSL.

3amava ucciaenoBaTeNbCeKoi paboThl HA PHEPTETUYECKUX 00BEKTaX.
OCHOBBI METOIOJIOTUY UCCIIEAOBaHUS ¢ ucnoib3oBanueM CAE-cucrem.
MaremMaTruyeckoe MoieIUpOBaHue (UUCICHHBIN aHAIN3) KaK METO/T
MOBBIIICHHS KYJIBTYPBI IPOCKTHO-UCCIICI0BATEIbCKOM padoThl. Poas CAE-
CUCTEM B HCCJIEIOBATEIIbCKON «IIPEAMPOCKTHOW AEITETbHOCTH
KOHCTPYKTOPCKHX M MPOCKTHBIX OpPraHU3alliii, HAPaBICHUS Pa3BUTHS.
OCHOBHbIE TPEUMYIIECTBA MATEMATHYECKOT0 aHaIn3a (YUCIEHHOTO
MOJICTTUPOBAHUS, MPEABAPUTEIHLHOTO MTPOTHO3UPOBAHUS ) X018 (PU3HUECKUX
MIPOIIECCOB MPH PEIICHUH MPoOIIeM TerodHepreTuku. OCHOBHBIC
KPUTEPHUH OIICHKU MTPaBUILHOCTH PEIICHUS.

MeTom0a0THs CO3IaHus
npoekta ANSYS
Workbench misa ananuza
pabOThI UCCITETYEMBIX
cucteM. OCHOBHEIC
JTAIlbl ¥ HJIEH,
3aKJIa/IbIBAEMbIE B
CO3J/TaHUS MTPOCKTA IS
CFD-ananusa,
0COOEHHOCTH €ro
HaCTPOUKHU

Mertononorus cozganus nmpoekra ANSYS Workbench mist ananuza
paboThl uccieayeMbix cucteM. OCHOBHBIE 3TAIIbl M M/ICH, 3aKJIaIbIBAEMbIE
B co3nanus npoekrta st CFD-ananu3a, 0cOOCGHHOCTH €ro HaCTPOMKHU
Haznauenne o6omoukn ANSYS Workbench. Merononorus coznanus
npoekta ANSYS Workbench. OcHoBHbIe 3Tamnbl co3nanus npoekra, a
TaKke MpuéMbI pabOThI ¢ 000JI0YKOM 1 €€ HAacTpoiiKa. [ TaBHOE MEHIO
000JI0YKH, TAHEIH HHCTPYMEHTOB, MTaHEIb IPOrPAMMHBIX MOYJIEH
Toolbox u okHo-Marpamma npoekrta Project Schematic. OcHoBbI
co3manus mpoekTa s matematrueckoro CFD ananusa B 06010uke

OcHOBHas poJib
Tre€OMETPUUECKOTO
MOJICTTUPOBAHUS B

MIPOrPaMMHBIX

KOMIUIEKCaX Uil HAy4HO
-HCCIIeI0BATENIbCKON U
MIPOEKTHO-
KOHCTPYKTOPCKOH
JeSTeIbHOCTH

OCHOBHas pOJIb FTEOMETPHUYECKOTO MOJICTUPOBAHUS B ITPOTrPAaMMHBIX
KOMILIEKCax JUIsl HayYHO-HCCIIeIOBATEIHCKON U TIPOSKTHO-
KOHCTPYKTOPCKOM JIeATETbHOCTH

OCHOBHas pOJIb FT€OMETPUYECKOTO MOJICTUPOBAHUS B ITPOTPAMMHBIX
KOMILIEKCax JUIsl HAyYHO-HCCIIeIOBATEIHCKON U TIPOSKTHO-
KOHCTPYKTOPCKOM JiesTenbHOCTH. DTansl B3aumoaeiicteus CAD, CAE u
CAM-cucrem. Buasl reoMeTpuueckux 00bEKTOB. METOIOIOTHS CO3aHuUs
MIPOCTPAHCTBEHHBIX M TUIOCKUX 00BEKTOB MojieaupoBanus. OCHOBHBIC
MOIX0JIbI K IOCTAaHOBKE MCCICAOBATEIbCKUX 3a/1a4, BIMSIHUE UX Ha
TOYHOCTD ITOJYy4aeMbIX PE3yJIbTaTOB. Y CTAHOBKA SAMHUI] U3MEPEHUS
00BEKTOB.

OcHOBBI pabOTHI B
ANSYS Design Modeler

OcnoBsl pabotel B ANSYS Design Modeler

I'paduyeckuii uHTEepdEiic, rIaBHas MaHelb, TaHeIbh HHCTPYMEHTOB,
CBOIMCTBAa KOMaHJI U CO3/]aBa€MBIX C MX ITOMOIIBI0 00heKkTOB. Co31aHune
IPOCTPAHCTBEHHBIX 00BEKTOB HA OCHOBE MPUMHUTHBOB. Co3/1aHIe
IIPOCTPAHCTBEHHBIX 00BEKTOB METOOM dCKU3MpoBaHus. [IpumeHeHHE
koman Extrude, Revolve, Sweep, Skin/Loft. Micnons30Banue KoMaH IbI
MOCTPOCHHS FEOMETPHUECKUX MaccuBoB Pattern. PemakrupoBanue mpo-
ctpanctBeHHbIX 3D 00bekToB. [IpuMenenune komana Boolean, Slice,
Delete. Coznanue ckpyrieHuii u dpacok s 3D oobektoB. [Ipumenenue
xomanj Fixed Radius Blend, Variable Radius Blend, Chamfer.
TexHOoIOTHs CO3MaHMs BCoMoraTenbHbIX 2D 006ekT0B ¢ 3D 00BbEKTOB, a




TaKKe Ha OCHOBE 3CKHU30B. VCcIoIbp30BaHue MEHIO Concept. MeTtonasl
CO3aHMsI BCTIOMOTATENbHBIX ocTpoeHwuii 3D reomerpuit nnst CFD
aHaJIu3a C UCIOJIb30BAHUEM Ha0Opa HHCTPYMEHTOB MeHIO T00IS.

ITapameTpuzanus
reOMETPUYECKUX
o0bekToB B ANSYS
Design Modeler

[Tapamerpusarus reomerpudeckux oobekToB B ANSYS Design Modeler
TexHOJIOTHH TOTyYeHHs BCIIOMOTaTe/IbHON HHpOpMAIiKi 00 00BEKTaX.
Hcnonp3oBanue nHCTpyMeHTOB MeHIo Analyses Tools. Metobr
MOCTPOCHHSI TapaMETPUIECKUX TeOMETPHUUECKHX 00BeKTOB. M-
M0JIb30BaHUE METOJIOB XPAHCHHUS M YIIPABICHHUS MMOTOKAMH JaHHbIX.
Hcnonp3osanue tadimunsl Parameters

OcHoBHas POJIb CETKHU
KOHEYHBIX 00BHEMOB.
BBC,I[GHI/IC B ITIOCTPOCHHUEC
CCTOK.

OcHOBHasl poJIb CETKM KOHEUHBIX 00BEMOB. BBe/IeHIE B TOCTPOCHUE
CETOK.

OcHOBHasl poJIb CETKM KOHEUHBIX 00BEMOB. BBe/IeHIE B TOCTPOCHUE
ceTok. Perynsipable u HeperyisipHbie ceTku. KoHbopMHBIE 1
HEKOH(MOPMHBIEC BHJIbI ceTOK. OCHOBHBIE T€OMETPUIECKHE IIIEMEHTHI,
HCIIOJIb3YEMBIE CUCTEMOM JIJIs1 IOCTPOEHHUSI CETOK B MPOCTPAHCTBEHHBIX U
MJIOCKUX 00BbeKTax. JJOCTOMHCTBA M HEJOCTATKH CETOK PA3JIMUHbBIX CETOK.
MeTto1010THsI TOCTPOCHHS CETOK Ha IPOCTPAHCTBEHHBIX U IJIOCKHUX
o0bekTax MojenupoBannsi. OCHOBHBIC MOAXObI K TOCTAHOBKE
HCCIIEIOBATENIbCKUX 3aa4, ONPEICICHUE MMEHOBAHHBIX IIOBEPXHOCTEN U
00BEKTOB JIJIS 33JaHUS TPAHUYHBIX yCIOBHA. Briusaue Buma, GopMbl 1
pa3Mepa CETOUHbIX 3JIEMEHTOB Ha TOUHOCTD MOJIy4a€MbIX PE3YJIbTATOB.

OcHOBBI paboOTHI B
ANSY'S Meshing

Ocuossl pabotel B ANSYS Meshing

Ocuossi pabotel B ANSYS Meshing. I'padudeckuii uarepdeiic, riraBaas
HaHeJb, MaHellb HTHCTPYMEHTOB, CBOicTBA KoMaH1. OnpenereHue
OCHOBHBIX (DYHKIIM# MT0OATBHBIX HACTPOCK MOCTPOCHHS CETKU. MeTO bl
3a1aHusl JIOKAIBHBIX HACTPOCK IMOCTPOCHUS CETKH. BBIOOp ONTUMAaIbHOTO
METOJIa MOCTPOCHHUS CETKHU COTJIACYIOIIETOCS ¢ TEOMETPHUYCCKUMU
0COOCHHOCTSIMH MOJICTH U TPEOYEeMOil TOYHOCTBIO MOTY4aeMBbIX ITOCIIE
MOJICIIUPOBAHUSA PE3yIbTaTOB. OCOOEHHOCTH MOCTPOCHUS CETKU B
IIPUCTEHOYHBIX 30HaX. MCIIonb30BaHNe JTOKAIbHOW HACTPONKH
noctpoeHus nmpusmarndeckux ciao€s Inflation. OcHoBHbIe MeTOIBI
NpUEMBI TOCTPOCHUS PETYIISPHOI CETKH Ha CII0KHBIX T€OMETPUICCKUX
o0beKTax: IMIMHAPaX, KOHycax u Jp. OCHOBHbBIC METO/IbI pacuéTa
nocTpoeHust. Kputepru olieHKH KauecTBa MOCTPOCHHS PACUETHOM CETKH.

OcHOBBI pabOTHI B
MIPOrpPaMMHOM
komruiekce ANSY'S
Fluent. Uutepdeiic
MIPOrpPaMMBbI

OcHoBbl paboTsl B mporpammHoM komruiekce ANSY'S Fluent

VYcTaHoBKa NPeTyCKOBBIX TapaMETPOB U 3aIlyCK MPOrpaMMBbl. 3arpyska
pacuétHoit Monenu B mporpammHusblii komiieke ANSY'S Fluent. Hactpoiika
nporpammbl ANSY'S Fluent. I'padudeckuit natepdeiic, rnaBHas maHenb,
MaHeJIb UHCTPYMEHTOB, OCHOBHBIE CBOMCTBA KOMaH . Y CTAaHOBKa
napameTpoB 3arpykeHHou mojenu. [lapamMeTpsl 0TOOpaXkeHus
MMEHOBAHHbBIX TPAHULL U CETKH. Y CTAHOBKA MapaMeTPOB
MacIITabupoBaHus 3arpyKeHHOH ceTku. [IpoBepka kauecTBa CETKH.
0030p ocHOBHBIX pacuéTHbIX Bo3MokHOCcTe ANSYS Fluent. Metos
MOJIKJIFOUEHUS BBIOpaHHBIX MojieNiell K pacu€ry. Meronuka 3a1aHus
MaTepuaioB JUIsl pacu€THHIX Mojienei. Beibop marepuanos u3
CTaHJapTHOU 0a3bl, 3a/1aHHE CBOMCTB. MeToIuKa 3a/1aHUs] MaTEPUAIOB C
pacu€THBIMU CBOIMCTBaMHU, ONIPEIEIEHHBIMY MOJIb30BaTeneM. Hanoxxenne
IPaHUYHBIX YCIIOBHI HAa MMEHOBAaHHBIE TOBEPXHOCTH. BBIOOD THIIOB
TPaHUYHBIX YCIOBUH A Mozenel. OnpenenacHne HallpaBIeHNs JeHCTBUS
BEKTOPHBIX BennunH. Hactpoliku napamerpos. Hactporika pemarens
ANSYS Fluent. Bbibop cxeMbl yBsSI3KH MaTeMaTHYECKUX YPAaBHCHUHN U
cXeMbl auckperu3anuu. Onpenienenne noapesakCauoHHbIX (PaKTopoB.
OcHOBHBIE TIOHATHS pabOTHI ¢ HUMH. BiusiHue MoApenakcalmOHHBIX
dakTopoB u uncia KypaHra Ha cCXOJUMOCTb PELICHUS U TOYHOCTb
IIOJIy4aeMBbIX Pe3ysIbTaToB. MOHUTOPBI HEBA30K. HacTpolika MOHUTOPOB.




Co3paanue noap30BaTeNIbCKUX MOHUTOPOB HEBs30K. [Ipornecc
vHUIMa3anuu pemenus. CTanaapTHas ¥ THOpUAHAS MHULIMATH3AIHS.
3amyck Mozienu Ha pemenue. Hactpoiika o0paboTdnka pe3yabTaToB
BcTpoerHoro B ANSYS Fluent. Co3nanue miockocTeid, HacTpoiika
napamMeTpoB O0TOOpaKeHUs, IOCTPOSHHE IO MOTYYSHHBIM Pe3yIbTaTaM
rpadu4ecKux 3aBUCUMOCTEH
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CFD-monenupoBanue
MIPOIIECCOB CMEIIICHMSI
9JIEMEHTOB
a’POIMHAMUYECKUX
CONPOTUBIICHUI
WH)KEHEPHBIX CUCTEM
KOTEJIbHBIX

Hacrpoiiku 00pabotunka pesyiabratoB CFD

BriBox pe3ynbTaToB MoaenupoBanus B 0opadbotunk CFD-Post.
I'padmueckuit uarepdeiic mporpammsl CFD-PoSt, riiaBHas nanenb, naHenb
WHCTPYMEHTOB, OCHOBHBIC CBOMCTBA KOMaH/I. Y CTAHOBKA MapaMeTPOB
3arpyKeHHOH pacdéTHOMN 6a3bl, MapaMeTpbl 0TOOPAKEHUS UMEHOBAHHBIX
TPaHUIl MOJICTH U CETKHU, TApaMeTPOB 0TOOpaxeHus mojenu. OCHOBHBIE
BO3MO>XHOCTH BU3YaJIU3AlUU PE3YIBTATOB U IOCTPOCHUS OTYETOB B
nocrtpoueccope ANSYS CFD-Post. MeToibi COBMECTHOTO
MPEJICTABJICHHSI PE3YJIbTATOB M3 PA3HBIX PACUETHBIX 0a3.
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MoaenupoBanue
KOXKYXOTPYOHOTO
TEIUIOOOMEHHHUKA THIIA
"TpyOa B TpyOGe"

MonenupoBaHue KOKyXOTpyOHOTO TEIJIOOOMEHHHKA THTIA "TpyOa B
TpyOe"

OCHOBHBIC TIOHATHS O CONPSDKEHHBIX 337]a49aX, 0COOCHHOCTH
TeOMETPUUYECKOTO MOepoBanusi. OCHOBHBIC TTOJIXO/IbI K IOCTAHOBKE
HCCJICIOBATEILCKUX 3a]1a4, BIMSHUE UX Ha TOYHOCTH ITOTYYaeMbIX
PE3yJIbTaTOB B CONMPSDKEHHBIX 3a1auax. OCOOCHHOCTH MOCTPOCHUS CETOK B
conpsnKEHHBIX 3a1a9aX. OCOOEHHOCTH MPEIITOYTECHUS TEOMETPUICCKUX
9JIEMEHTOB, HCITOJIb3yEMbIX CUCTEMOM IS TOCTPOCHHUS CETOK B
MIPOCTPAHCTBEHHBIX U TUIOCKUX 00bekTax st CFD-ananm3a B
conpshKEHHBIX 3a1a9aX. O030p OCHOBHBIX MPUEMOB HACTPOUKH MOJICIICH,
WCTIOJIb3YEMBIX JIJISl MOJISITHPOBAHMS KOHBEKTUBHOTO TEIIIOOOMEHA.
Hactpoiika nporpammer u CFD-pemarens. BeiBos momy4eHHbIX
pe3yJIbTaToB BO BCTpoeHHBIH 00paboTunk B ANSYS Fluent.
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MonaenupoBanne
KOHBCEKTHUBHOTI'O ITIaKE€Ta
kotnoarperara "JIKBp"

MonenrpoBaHie KOHBEKTUBHOTO MMAKeTa C IaxMaTHON CXeMOt
pacrmosioxeHus Tpyd BogoTpyoHoro kotioarperara "/IKBp"

OcHOBHBIE TOHATHSA O 33/1a4aX C NEPUOANYECKUMHU TPaHUIIAMH,
0COOCHHOCTH T€OMETPUIECKOr0 MoieTupoBaHus. OCHOBHBIE MOIXOIBI K
MOCTaHOBKE MCCIIEOBATENbCKUX 3a/1a4, BIMSHIE UX Ha TOUHOCTD
MOJTy4aeMBbIX Pe3yJIbTATOB B 3a/la4ax C MEPUOJIUYECKUMU TPaAaHUIIAMH.
OcobenHoctu moctpoeHus ceTok. OCOOEHHOCTH MPEATIOYTCHHUS
Te€OMETPUUYECKUX DTIEMEHTOB, UCTIOJIb3YEMbBIX CUCTEMOMU ISl TIOCTPOCHUS
CETOK B MPOCTPAHCTBEHHBIX U MJIOCKHX 00BbekTax s CFD-ananuza B
3aJa4ax C Mepuoandeckumu rpanunamMu. O630p OCHOBHBIX MPUEMOB
HACTPOMKHU MOJIeIeH, NCIIONB3YEMBIX NIl MOJEIUPOBAHUSI KOHBEKTHBHOTO
teruioobmena. Hactpoiika mporpammsl 1 CFD-pematens. Beisoa
MOJTYYEHHBIX Pe3yIbTaTOB BO BCTPOeHHBIH 00padoTunk B ANSY'S Fluent.
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MonenupoBanue
pasraloOHHOTO
JIUH30BOTO U3JTy4aTest
CHUCTCMBI JIYUYHUCTOT'O
OTOIIJICHUA

MoenupoBaH#e PaIUAIIMOHHOTO JTUH30BOTO M3JIy4aTessl CUCTEMbI
JTYYUCTOTO OTOTUICHUS

['eomeTpuyeckoe MOICTUPOBAHNE CUCTEM JTYYHCTOTO OTOTUICHUS
nomerienuit ¢ ucnosip3zoBanueM ANSYS Design Modeler. OcaoBHbie
MIOJIXO/IbI K IIOCTAHOBKE MCCIICIOBATEICKUX 3a/1a4, BIMSHUC X HA
TOYHOCThH MOJIYYaEMbIX PE3YJIbTATOB B 33/auaxX paJualliOHHOTO
TeruioooMena. OCOOEHHOCTH TTOCTPOSHUS CETOK B 3a/1a4ax C
paaualoOHHBIM TeTI000MeHOB. OCOOEHHOCTH TIPEAMOYTEHUS
TEOMETPHUECKUX DJIEMEHTOB, UCIOIB3YEMBIX CHCTEMOH JIJIsl TOCTPOSHUS
CETOK B MPOCTPAHCTBEHHBIX M MIIOCKHX 00BbekTax s CFD-ananuza B
3aJa4ax ¢ paAHalMOHHBIM TeriooOMeHoM. O030p OCHOBHBIX MPUEMOB
HACTPOMKH MOJIEJICH, UCTIONB3YEMBIX JIJISI MOJICIIMPOBAHMSI PAJIHAIIMOHHOTO
teruioooMena. Hacrpoiika mporpammel 1 CFD-pematens. OcHOBHBIE
BO3MOYKHOCTH BH3YaJIM3allUU PE3yIbTATOB 3a/1a4




paguaImOHHOr0 TEII00OMEHA U MTOCTPOCHUS OTYETOB B MOCTIIPOIIECCOPE
ANSYS CFD-Post.
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MonaenupoBanue
CBOOOJHOIO TEUECHHUS
KUJKOCTU B TAPOBOI

MapoBO
(razoobpaszHoii) daze

MonenupoBaHue cBOOOTHOTO TEUSHUS KUIKOCTH B KaHAJE
Teopernueckre 0CHOBBI MHOTO(Da3HBIX TeueHUI. OCHOBHBIC TTOIXO/IBI K
MOCTAHOBKE MCCIIEIOBATENILCKHUX 3a]1a4, BIMSHUC UX HA TOYHOCTh
MOJTy4aeMBIX PE3yJIbTATOB B 33/1a4aX ¢ MHOTO()a3HBIM TEUCHUEM.
Oco0eHHOCTH TTOCTPOCHHUS CETOK B 3371a4aX ¢ MHOTO(a3HBIM TCUCHHEM.
Oco0eHHOCTH MIPEMOYTEHUSI TEOMETPUICCKUX FIIEMEHTOB, HCIIOJIb3yEeMbIX
CUCTEMOU JJIsI TOCTPOCHHUS CETOK B MPOCTPAHCTBEHHBIX M MJIOCKHUX
oobekTax i CFD-ananu3a B 3a1ayax ¢ MHOrodasHbeM TeueHreM. O030p
OCHOBHBIX ITPUEMOB HACTPOMKH MOJIEIIEH, UCIIOJIb3yEMBbIX IS
MoIeTpoBaHusl MHOro(a3HbIX MOoTOKOB. HacTpoiika mporpammer u CFD-
pematens. OCHOBHBIC BO3MOKHOCTH BHU3yallU3allUU PE3yIbTATOB 33]1a4 C

MHOTO(a3HBIM TEYCHHEM U TOCTPOCHUS OTUETOB B MOCTIPOIIECCOPE
ANSYS CFD-Post.
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MoaenupoBanue
paboTHI TEIUIOBBIX TPYO
(TepmocudoHOB) B
3aJa4ax c rpoieccaMmu
"ncnapeHue-
KoHeHcaus"

MopenupoBanue padboThl TepMOCH(OHA C IPUMCHECHHUEM B KAUeCTBE
XJIaJIJareHTa JUCTUJUIMPOBAHHOMN BOIBI

TeopeTnueckre OCHOBBI MHOTO(DA3HBIX TCUCHHUH MMPOTEKAOIINX B
TepMOCI/I(bOHaX. OcCHOBHEBIE IIOAXO0AbI K ITOCTAHOBKE HUCCIIEA0BATCIIBCKUX
3aJa4d, BJIMAHUC UX Ha TOYHOCTD ITOJIY4Aa€CMBIX PE3YJIbTATOB B 3a/ladax C
MHOTO()a3HBIM TEUEHHEM OCJIOKHEHHBIX (Pa30BBIM MIEPEXOIOM.
OCO0OEHHOCTH TIOCTPOCHHUS CETOK B 33/1a4aX MOACITHUPOBAHUS MTPOIIECCOB
¢azoBoro nepexona. OcOOEHHOCTH MPEANOUTEHUSI TEOMETPUUECKUX
9JIEMEHTOB, HCITOJIb3yeMbIX CUCTEMOM IS TOCTPOCHHUS CETOK B
MIPOCTPAHCTBEHHBIX U TNIOCKUX 00bekTax miusi CFD-ananmsa B 3aagax ¢
¢dazoBbiM niepexo1oM. O630p OCHOBHBIX MPUEMOB HACTPOUKHU MOJIETIEH,
UCTIOJIB3YEMBIX JUIS MOJISIIUPOBAHUS MHOTO(a3HBIX MOTOKOB ¢ (ha30BbIM
nepexonoM. Hacrpoiika nporpammsl u CFD-pemiarens. OcCHOBHBIE
BO3MOYKHOCTH BH3YaJIM3allMU PE3yJIbTaTOB 3a/1a4 ¢ (ha30BBIM IIEPEXOJIOM U
noctpoeHus oTué€toB B noctnpoueccope ANSYS CFD-Post.
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MonenupoBanue
IIPOLECCOB KaBUTALUU

MopenupoBaHue IEMEHTa CHCTEMBI ¢ KaBUTAITMOHHBIM (P heKkToM
Teopernueckre ocHOBBI KaBUTAMK. OCHOBHBIC MOAXObI K ITOCTAHOBKE
HCCJIEI0BATENbCKUX 3a/1a4, BIUSHUE UX HA TOYHOCTH TOJTy9aeMbIX
pEe3yIbTAaTOB B 33Jja4aX KaBUTAIIMOHHBIM 3 hekToM. OCOOCHHOCTH
MTOCTPOEHHUS CETOK B 3a7a4ax ¢ kKaputarueid. OCOOCHHOCTH TIPEAMOYTEHUS
T€OMETPUUYECKHUX AJIEMEHTOB, HCIIOJIB3YEMBIX CHCTEMOM ISl TIOCTPOCHUS
CETOK B MPOCTPAHCTBEHHBIX U TUNIOCKUX 00bekTax st CFD-ananmu3a B
3amavax ¢ dpdexrom kaButanuu. O630p OCHOBHBIX MPUEMOB HACTPOMKHU
MOJICIICH, UCTTOIB3YEMBIX ISl MOJICTTUPOBAHUS SBJICHUS KaBUTAIUU.
OCHOBHBIE BO3MOXXHOCTH BU3YaIM3alMH PE3YIhTATOB 3a71a4 C

KaBUTAIIMOHHBIM 3()(HEKTOM U OCTPOEHUS OTYETOB B IMOCTIIPOLIECCOPE
ANSYS CFD-Post.
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MonenupoBanue
MIPOLECCOB NBUKECHUS
HJaCTHUIL[ B CUCTEMAX
30JI0YAQJICHHS 1
ITHEBMOTPAHCIIOPTA B
3aaa4ax ¢ JMCKPECTHBIMHA
bazamu

MozenupoBaH#e dJIEMEHTa CHCTEMBI THEBMOTPAHCTIOPTa

TeopeTtnueckne 0CHOBBI pabOThI CUCTEMBI THEBMOTpaHcnopTa. OCHOBHBIE
IOAXO0JbI K ITIOCTAaHOBKE UCCJIICAOBATCIIBCKUX 3a/la4, BIUSIHHUEC UX Ha
TOYHOCTB ITOJYYaCMBIX PE3YJIbTATOB B 3aga4aX ¢ JUCKPCTHBIMHA (ba3aM1/1.
Oco0eHHOCTH MOCTPOCHHUS CETOK B 3aJauax ¢ JUCKPETHBIMU (pa3zaMu.
OcobeHHocTH MMPpEATIOYTEHUA TCOMETPUICCKUX DJIEMEHTOB, HCITOJIB3YCMbIX
CUCTEMOH JJI TIOCTPOCHUSA CETOK B IPOCTPAHCTBCHHBIX U IIJIOCKUX
oowekrax st CFD-ananu3a B 3a1agax ¢ AuckpetHsiMA (azamu. O630p
OCHOBHBIX TPUEMOB HACTPOMKHU MOJIENEH, UCIIOJIB3YEMBIX JUIS
MOACIINPOBAHUA TpaeKTOpI/Iﬁ JABMOKCHUS YaCTUII. OcCHOBHBIE BO3BMOKHOCTH
BU3YaJTU3aIlUH PE3YIhTATOB 33/1a4 C TUCKPETHHIMU (ha3aMH U TOCTPOCHHS
otuéroB B noctipoueccope ANSYS CFD-Post.
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MonaenupoBanue

MoaenupoBaH#e Tiporiecca 3aMep3aHusl BOIBI B COCYE CI0XHOM (popMBI




MPOLECCOB 3aMep3aHuUst
BOJIbI B 3aKPBITHIX
EMKOCTSIX

TeopeTrueckre OCHOBBI MPOIIECCOB TUIABIICHUS M KPUCTAIUTU3AIINY.
OcCHOBHBIE TIOJIXOJIBI K TOCTAHOBKE UCCIIEIOBATENLCKHUX 3a]1a4, BIMSHUE UX
HA TOYHOCTH TIOJy4aeMbIX Pe3yIbTaTOB B 337a4ax C IUIABJICHUEM U
kpuctamu3anueii. OCoOOEHHOCTH MOCTPOSHHS CETOK B 33J]a4ax C
TUTaBJICHUEM U KpucTaum3anueid. OCOOEHHOCTH TPeIOYTeHUS
TEOMETPHYECKUX IJIEMEHTOB, UCIOJIB3YEMBIX CHCTEMOM JIJIsl TOCTPOSHUS
CETOK B MPOCTPAHCTBEHHBIX M IJIOCKHX 00BbekTax s CFD-ananuza B
3ajjauax ¢ MpoLeccaMy IUIaBJIeHUs U Kpuctaummszanuu. O630p OCHOBHBIX
MPUEMOB HACTPOMKH MOJIEIIEH, HCTIOJIB3YEMBIX JJII MOJICIIUPOBAHUS
TUTaBJICHUS U KpucTtaumsanun. Hactpoiika nporpammsel u CFD-pemarens.
OcHOBHBIC BO3MOKHOCTH BH3yalTU3alliU PE3YIbTATOB 3314 C TUTABIICHUEM
Y KpUCTaJUTH3alMeld 1 MocTpoeHust 0T4éToB B roctipoieccope ANSYS
CFD-Post.
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MoaenupoBaHus
MIPOIIECCOB 0Opa3OBaHUS
ra3oBBIX CMecei

MoenupoBaHue ra30BOr0 CMECHUTEIS

TeopeTrueckre OCHOBBI MPOIIECCOB cMeceoOpa3oBanusi. OCHOBHBIC
ITOJX0/IbI K IIOCTAHOBKE MCCIEA0BATEIBLCKUX 3a/1a4, BIMSIHUE UX Ha
TOYHOCTb IMOJTY4aeMbIX PE3yJbTATOB B 3a/1a4ax CO cMeceoOpa3oBaHUEM.
OcoOCHHOCTH IMOCTPOCHHSI CETOK B 337ja4aX CO CMeCeoOpa30OBaHHUEM.
Oco0CHHOCTH MPEANOYTESHUS TEOMETPUUECKHUX JIEMEHTOB, UCIIOJIb3YEMbIX
CHUCTEMOM JJIs TOCTPOCHHUS CETOK B MPOCTPAHCTBEHHBIX M IJIOCKHX
obbekTax s CFD-ananmu3a B 3a1ayax ¢ nporeccaMmu cMeceoOpa3oBaHHMs.
O0630p OCHOBHBIX MPUEMOB HACTPOUKH MOCIICH, UCITOJIB3YEMbBIX IS
MOJICIIUPOBaHUs cMeceoOpa3oBanus. Hacrpoiika nmporpammslr u CFD-
pemareinss. OCHOBHBIE BOBMOYKHOCTH BU3YaIU3allMK PE3yIbTaTOB 3aJ1a4 C
IIPOLIECCOM CMeceoOpa3oBaHMs M MIOCTPOCHHS OTYETOB B IOCTIIPOIIECCOPE
ANSYS CFD-Post.
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MonaenupoBanne
nporecca
¢ y3nOHHOTO
MIPUHLIMIIA CXKUTAHUS
rasa

MopenupoBanue 1uddy3nOHHON Ta30BOI FOPETKH

Teoperndeckue oCHOBBI poreccoB UM HY3HOHHOTO CKUTAHUS I'a30B.
OcCHOBHBIE IIOJIX0/1bI K IOCTAHOBKE UCCIIE0OBATENIbCKUX 3a/1a4, BIUSIHUE UX
Ha TOYHOCTh MOJIY4aeMbIX PE3yJIbTaTOB B 33/1a4aX CO CMECEOOpa30BaHUEM.
Oco0eHHOCTH OCTPOECHHUS CETOK B 337a4aX MOJIETUPOBAHMS
muddy3noHHoro ropeHust. OCOOEHHOCTH NPEANOYTEHHS TEOMETPUIECKUX
3JIEMEHTOB, UCIOJIb3YEMBIX CUCTEMOH JIJIsl IOCTPOEHUS CETOK B
IPOCTPAHCTBEHHBIX U IUIOCKHX o0bekTax ;g CFD-ananu3a B 3aiavax ¢
nporeccamu 1uddy3noHHOro ropeHusi. O630p OCHOBHBIX PUEMOB
HACTPOWKU MoJieNel, HCIOAb3YEMBIX JUISI MOJICITUPOBAHUS
muddyznonnoro ropenus. Hacrpoiika nporpammel u CFD-pemarens.
OCHOBHBIE BO3MOKHOCTH BU3YaJIM3aLUH PE3YIIBTATOB 33]a4 C IPOLIECCOM

T Yy3MOHHOTO TOPEHUSI U TOCTPOCHUSI OTUETOB B MOCTIPOLIECCOPE
ANSYS CFD-Post.
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MopenupoBanue
MIPOIIECCOB CMEIIICHHOTO
(muddy3uonHo-
KHHETHYECKOTO) H
KHHETHYECKOTO
MIPUHITATIOB CYKUTAHUS
rasa

MopenupoBaHue TOPENKH ¢ YaCTHYHBIM TIPEIBAPHUTEILHBIM CMEIICHUEM
TeopeTnueckre OCHOBBI IIPOIIECCOB CMEIICHHOTO CKUTaHMS Ta30B.
OCHOBHBIC TTOAXO/IBI K IOCTAHOBKE MCCIIEIOBATCILCKUX 3a/1a4, BIUSHUE UX
Ha TOYHOCTH MOJIY9aeMbIX PE3YJbTAaTOB B 33/1a4ax CO CMEIICHHBIM
cxuranreM razoB. OCOOEHHOCTH MTOCTPOSHUS CETOK B 3a/1aUax
MOJICIIMPOBAHUS CMEIIEHHOTO ropeHus. OCOOCHHOCTH MPETOYTCHUS
TEOMETPUUYECKHX JIEMEHTOB, HCIIOJIb3YEMBIX CHCTEMOM ISl TIOCTPOCHUS
CETOK B IPOCTPAHCTBEHHBIX U IUNIOCKUX 00bekTax st CFD-ananu3a B
3a/1ayax ¢ MpoIeccaMu CMEIeHHOro ropeHus. O030p OCHOBHBIX MTPUEMOB
HACTPOMKH MOJIEJIeH, UCIIOJIb3YEMBIX JIISI MOJCIMPOBAHUS CMEIICHHOTO
ropenus. Hactpoiika nporpammel 1 CFD-pemmarens. OcHOBHbIE
BO3MOKHOCTH BHU3YyaJU3aIMK PE3yIbTaTOB 3a7a4 C IMPOIECCOM
CMEIICHHOTO TOPEHHUs U TOCTpoeHust 0TU€TOB B moctmporeccope ANSY'S
CFD-Post.




5.2. IlpakTuyeckue 3aHATUS

HaumenoBanue paznena

p{:ggﬂ M TEMBI IIPAKTHIECKHX HanmeHoBaHMe U cOlepiKaHUE TPAKTHYCCKUX 3aHATHIM
3aHSATHI
Meronomnorus co3mauus | Cozaanue npoekra ANSYS Workbench ais CFD ananusa
npoekta ANSY'S Cosmanne npoekra ANSYS Workbench gims CFD ananusa. OcBoenue
Workbench mis ananuza | aIropuT™Ma HOCTPOCHHUS IIPOEKTa
paboThI HCCIIETYyEeMBIX
cucreM. OCHOBHBIC
3 JTambl U HIEH,
3aKJ1a/IbIBACMBIC B
CO3JIaHMsI TPOEKTA IS
CFD-ananmu3sa,
OCOOEHHOCTH €ro
HACTPOMKHU
Ocgoenue rpapudeckoro uarpedeiica ANSYS Design Modeler.
Cosznanue TBEPIOTETHLHON MOJICTH KOKYXOTPYOHOTO TEINIOOOMEHHHKA JIJIS
TEIUI0BOTO M adpoauHamudeckoro CFD ananmm3a ¢ ucronbp3oBaHreM
5 OcHoBbI Pa6OTH B komanj: Extrude, Revolve, Pattern u ap. Ha OCHOBe 3CKH3UPOBaHHS.
ANSY'S Design Modeler Co31aHne Ha OCHOBE MMOCTPOSHHON TBEPAOTEIBLHON MOIEIH, MOJICIIN
BHYTPECHHET0 00bEMa reOMETPUHU (PKUIKOCTHOTO TEa) JIJIsl POBEIACHUS
MHoromepHoro CFD ananm3sa.
OcBoenue rpadpuueckoro uatpedeiica ANSYS Design Modeler.
Co3nanue TBEPAOTEIHLHON MOEIH BBITSDKHOTO IIKada /Ui TEIIOBOTO U
aspoauHamuueckoro CFD ananmsa ¢ ucrnonp3oBanuem komana: Extrude,
5 OcroBsl 1?360“’1 B Sweep, Skin/Loft u ap. Ha ocHoBe 3cku3upoBanus. Co3aaHue Ha OCHOBE
ANSYS Design Modeler MOCTPOCHHOM TBEPIOTEIBHON MOJICIIH, MOJICIIH BHYTPEHHET0 00BhEMa
reoMeTpuu (KMIAKOCTHOTO TeJa) I poBeAeHuss MHoromepHoro CFD
aHam3a.
[TapameTpu3anus [Tapamerpu3arus reomerpudeckux 00bekToB B ANSYS Design Modeler
6 TEOMETPHUCCKUX Coznanue mapaMeTpu4eckoro 00beKTa reOMeTpHH TeII00OMEHHUKA U
00bexkToB B ANSYS | BBITSKHOTO HIKada
Design Modeler
[Toctpoenue cetku st CFD-ananm3a Bo3ayxopacipeaenuTes
W3y4eHne BUJIOB CETOK Kak MaccHuBa JaHHBIX. OCBOSHUE METOI0IOTHH
MOCTPOCHHUS U METOJIOB 3a/IaHUSI TPAHUYHBIX YCIOBUHN. 3aITyCK MOJTYJIsS
noctpoenust cetku ANSYS Meshing. Tlepenaya reomeTpuu B MOJTYJb.
8 Ocrossl pa60T_H B HasHaueHre IMEHOBAaHHBIX TTOBEPXHOCTEH. OmpeneseHue riooaTbHbIX
ANSYS Meshing HACTPOCK MTOCTPOCHUS CETKU. 3aJaHUE METO/1a MOCTPOCHHUSI CETKH,
YCTaHOBKA JIOKAJTBHBIX HACTPOCK, HA3HAYCHUE HACTPOCK TTOCTPOCHUS
MPU3MATHYECKHUX CIIOEB JIJIST MOJISITUPOBAHUS IIPUCTCHOYHBIX TCUCHH B
mHoromepHoMm CFD ananusze.
[TocTpoeHue peryaspHbIX CETOK i1 0OBEKTOB CIIOKHBIX (B TOM YHUCIIE U
COCTaBHBIX ) TEOMETPUUYECKUX POpPM
8 OcHoBHI pa6OT_H B [TocTpoeHue peryaspHON CETKU B TOJIOM UIUHAPE U TpyOe Bentypu
ANSYS Meshing W3ydeHne MeToI0B OLIEHKH KauecTBa MOCTPOSHHOM CETKH Ha 00BEKTaxX
st CFD ananmsa
CFD-moiemupoBanue MonenupoBaHue 3JIEMEHTa MECTHOTO COTIPOTHBIICHUS CUCTEM MOaun
nporeccos cMenienus | B03AYXa 1 ABIMOY IJICHIA
SICMEHTOR I'eomerputeckoe MOAECIHPOBAHUE CMECHTE/TbHBIX AlNapaToB
10 A3POTMHAMMHUECKHX (cMecuTenbHBIX cucTeM) ¢ ucnonb3oBanueM ANSY'S DESIQrJ Modeler.
COMPOTHBIEHH] Coznanue reoMeTpu4eckiux 00bEKTOB ISl ABYMEPHBIX H TPEXMEPHBIX

HWHXXCHCPHBIX CUCTEM
KOTCJIBbHBIX

3amauy CFD-monenupoBanus. Busibl reoMeTpruYecKux 00bEKTOB,
OTpaXKAIOIIUX dIIEMEHTHI CUCTEM. MEeTO0NI0THs CO3TaHUS




MIPOCTPAHCTBEHHBIX U TNIOCKUX 00bEKTOB MoienrpoBaHusi. OCHOBHBIC
MOJIXO/IbI K IIOCTAHOBKE MCCIIEIOBATENbCKUX 3a/1a4, BIUSHUE UX Ha
TOYHOCTb IMOTYYa€MbIX PE3yJIbTATOB. Y CTAHOBKA €IUHUI] U3MEPCHHUS
00BekToB. [TocTpoeHue KoHPOPMHON PAaCUETHON CETKH KOHEUHBIX
00BEMOB ¢ HCTOIb30BaHuEM ceTouHOro peaakTopa ANSYS Meshing.
Oco0eHHOCTH MMOCTPOCHUSI CETOK JIJIs 3a/1a4 THAPOTa30/IMHAMUKY U
terrooOMeHa. OCOOEHHOCTH MPEANOYTEHUS TEOMETPUUECKUX IJIEMEHTOB,
UCIIOJIb3YEMBIX CHCTEMOMU JIJIsi TOCTPOCHUS CETOK B MMPOCTPAHCTBEHHBIX U
m1ockux oobekrax st CFD-ananu3a. JIocTOMHCTBA M HEJOCTATKH CETOK
pa3anYHbIX ceToK. 3arpy3ka moaenu B ANSY'S Fluent. O630p ocHOBHBIX
MoJieJIiel TypOyJIeHTHOCTH UCTIONB3YEMbIX perraTeeM, OCHOBHBIE
napaMmeTpsl ux HacTpoiiku. Hactpoiika nporpammel u CFD-pemarens.
Brimonnenue pacuéroB. BrIBoj| MOTy4eHHBIX pe3yJIbTaTOB BO BCTPOEHHBIH
o6paborunk B ANSYS Fluent
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MoaenupoBanue
KOXKYXOTPYOHOTO
TEIUIOOOMEHHHUKA THIIA
"TpyOa B TpyOe"

MonenupoBaHue KOKyXOTpyOHOTO TEIJIOOOMEHHHKA THIIA "Tpyda B
TpyOe"

['eomeTpuyeckoe MoOIETUPOBAHUE TEINIOOOMEHHBIX ariapaToB ¢
ucnonp3oBanueM ANSYS Design Modeler. Co3nanne reoMeTpu4ecKux
00BEKTOB JIJIs IBYMEPHBIX U TpEXMepHbIX 3agau CFD-monenupoBaHus.
YcraHoBKa eMHUI U3MepeHHst 00beKTOB. [TocTpoeHne KoHGOPMHOIA
pacyE€THON CETKH KOHEYHBIX OOBEMOB ISl )KUJIKOCTHBIX TEJ U CETKU
KOHEUYHBIX 3JIEMEHTOB 151 TBEPABIX Tel B peaakrope ANSYS Meshing.
3arpyska moaenu conpspxéanoi 3agaun B ANSY'S Fluent. Hacrpotika
nporpammbl 1 CFD-pemrarens. Beinonnenue pacuéroB. BeiBon
MOJIYYCHHBIX PE3yJIbTaTOB BO BCTpOCHHBIH 00padoTunk B ANSY'S Fluent.
BreiBox pe3ynbraToB MoaenupoBanus B 0opadbotunk CFD-Post. Ananms
MOJIYYEHHBIX PE3YJIbTATOB.
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MoaenupoBanue
KOHBEKTHBHOI'O ITAKETa
komnoarperara "JIKBp"

MojenupoBaHrue KOHBEKTUBHOTO MaKeTa ¢ aXMaTHOM CXEeMOM
pacrojoxeHus Tpyo BogoTpyoHoro kotinoarperara "JIKBp"
['eomeTprueckoe MOJeTUPOBaHIE KOHBEKTHBHBIX MTAKETOB C
ucnons3zoBanueM ANSYS Design Modeler. Co3aanue reomeTpuieckux
00BEKTOB ISl IBYMEPHBIX U TpEXMepHbIX 3a71au CFD-monenmpoBanus ¢
NEPUOTMIECKUMH TPAHUTIAMH. Y CTAHOBKA €ITHHIl U3MEPEHUSI OOBEKTOB.
[TocTpoenre KOHPOPMHOM PaCUETHON CETKU KOHEUHBIX 00BEMOB JIJIst
JKUJIKOCTHBIX TeJl M CETKH KOHEYHBIX 3JIEMEHTOB IS TBEP/BIX TEN B
penaktope ANSYS Meshing. 3arpy3ka Moienu conpspkEHHON 3a1a49H B
ANSYSS Fluent. Hactpotika nporpammel u CFD-perarens. Beimonsnenue
pacuy€ToB. BrIBO/I OJTYYEHHBIX pe3yJIbTaTOB BO BCTPOCHHBIN 00paboTUNK
B ANSYS Fluent. BbiBoja pe3ysibTaToB MOICTHPOBAHUS B 00paOOTUHK
CFD-Post. Ananu3 noay4eHHBIX pe3yJabTaToB.
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MonenupoBanue
pasraloOHHOTO
JIUH30BOTO M3JTy4aTesst
CHUCTCMBI JIYUYHUCTOT'O
OTOIIJICHU

MonenupoBaHue paaualiOHHOTO JMH30BOTO U3Ty4YaTelNs CHCTEMBI
JTYYUCTOTO OTOTUICHHUS

Coznanue reoMeTpuIeckiux 00BEKTOB ISl ABYMEPHBIX H TPEXMEPHBIX
3agau CFD-monenupoBanus. Y cTaHOBKA €IMHUI H3MEPEHUS 0O BEKTOB.
ITocTpoeHnne KOHPOPMHOH PaCUETHON CETKU KOHEUYHBIX 00BEMOB B
penaktope ANSYS Meshing. 3arpy3ka monenu B ANSYS Fluent. O630p
OCHOBHBIX TPUEMOB HACTPONKHU MOJIENIEH, UCTIOTB3YEeMBIX IS
MOJICTTUPOBAHUS PaTUAIIIOHHOTO TertooOMeHa. HacTpoiika mporpaMMsel u
CFD-pematens. Beimonuenue pacuéToB. BeIBO MOTyYeHHBIX pPe3yIbTaTOB
BO BcTpoeHHbIH 00paboTunk B ANSY'S Fluent. BeiBoa pe3ysbraTos
MoenupoBaHus B o0padbotunk CFD-PoSt. Ananu3 momydeHHBIX
pE3yIbTaTOB.

14

MonenupoBanne
¢BOOOIHOTO TEYECHUS
AKHUJKOCTH B TApOBOM

MopenupoBanne CBOOOIHOTO TEUEHHS KHUIKOCTH B KaHaJIe
[eoMeTprUECKOEe MOIEITHPOBAHIE 3JIEMEHTA CHCTEMBI C KUIKOCTHO-
napoBoii ¢a3oii ¢ ucronszoBanreM ANSYS Design Modeler. Coznanue




MapoBOU
(razoobpaszHoii) daze

TEOMETPHYECKUX O0BEKTOB ISl IBYMEPHBIX U TpExMepHbIX 3anau CFD-
MOJICTTMPOBAHUS. Y CTAHOBKA €IMHUII U3MEPEHHs 00beKTOB. [locTpoeHue
KOH(OPMHOI pacu€THOI CeTKH KOHEUHBIX 00bEMOB B peaakTope ANSY'S
Meshing. 3arpy3ka moaenu 8 ANSY'S Fluent. Hactpoiika nporpamMmbl 1
CFD-pemarens. BeimonHneHnue pacuéToB. BeIBOJ] MOTYyYEHHBIX Pe3yIbTaTOB
BO BcTpoeHHbIH 00paboTunk B ANSY'S Fluent. BeiBoa pe3ysbraTos
MojenupoBanus B 00padoTurik CFD-Post. AHanu3 moiaydeHHbIX
PE3yJIbTaTOB.

15

MoaenupoBaHue
paboThI TETUIOBBIX TPYO
(TepmocudoHOB) B
3a/1auax c mpoueccaMu
"ucrapenue-
KOHJIeHcanus"

MopenupoBanue padboThl TepMOCH(OHA C IPUMCHECHHUEM B KAUeCTBE
XJIaJJareHTa JUCTUIUTMPOBAHHOMN BOIBI

['eomeTpryeckoe MOACTUPOBAHNE HIIEMEHTA CHCTEMBI C KHUJIKOCTHO-
napoBoii ¢a3oii ¢ ucnonszoBanueM ANSYS Design Modeler. Coznanue
TEOMETPHYECKUX O0BEKTOB ISl IBYMEPHBIX U TpExMepHbIX 3a1ad CFD-
MOJICTTMPOBAHUS. Y CTAHOBKA SIMHUII U3MEpPEHHs 00beKkTOB. [locTpoeHue
KOH(OPMHOI pacu€THOI CEeTKH KOHEUHBIX 00bEMOB B peaakTope ANSY'S
Meshing. 3arpyska momenu B ANSYS Fluent. TeopeTuueckre 0CHOBBI
MHoro(das3Hbeix TeueHuii. Hactporika nporpamMmel 1 CFD-pemaress.
Brinosnenue pacu€ToB. BbIBOJI MOTYYEHHBIX PE3YyJbTAaTOB BO BCTPOCHHBIN
o6paborurk B ANSYS Fluent. Beios pe3yibTaToB MOJICTUPOBAHHMS B
o6paborunk CFD-Post. AHanu3 mory4eHHbBIX Pe3yIbTaTOB.

16

MoaenupoBanue
MPOIECCOB KaBUTAIUU

MonenupoBaHuUe 3JIEMEHTA CUCTEMBI C KABUTAITMOHHBIM 3(erToM
['eomeTpruyecKoe MOJICITUPOBAHNE DIIEMEHTA CHCTEMBI C BEPOSTHBIM
obpazoBanuem 3dekra kaBuTauu (00pazoBaHus MapoBOM (asswr) C
ucnonb3oBanueM ANSYS Design Modeler. Co3nanne reoMeTpu4ecKux
00BEKTOB JIJIs IBYMEPHBIX U TpEXMepHbIX 3amau CFD-monenupoBaHusi.
YcraHoBKa eMHUI U3MepeHust 00beKTOB. [TocTpoeHne KoHGOPMHOIA
pacuyéTHOM ceTKH KOHEYHbIX 00hEMOB B peakTope ANSY'S Meshing.
3arpyska mozenu B ANSYS Fluent. Hactpoiika mporpammsr u CFD-
pematess. BermomHeHue pacuéToB. BeIBOJ OTYyYeHHBIX PE3yJIBTATOB BO
BCTpoeHHbIH 00padoTurk B ANSY'S Fluent. BeiBo pe3ysbpraToB

Mo tepoBaHus B 00padbotunk CFD-PoSt. Aranu3 morydeHHBIX
pE3yNIbTaTOB.

17

MonaenupoBanne
mponecCcoB ABUXKCHUA
HJacCTHUIl B CUCTEMAX
30JI0yJaICHUS U
ITHEBMOTPAHCIIOPTA B
3aaa4yax ¢ JMCKPECTHBIMUA
bazamu

MonenrpoBaHue 3J€MEHTa CUCTEMbI THEBMOTPAHCIIOPTA
['eomeTpryeckoe MOIETMPOBAHNE DIIEMEHTA CUCTEMBI C
mHEeBMoTpaHcnopTa ¢ ucnoib3oBanrneM ANSYS Design Modeler.
Coznianue reoMeTpu4eckiux 0ObEKTOB AJIsl ABYMEPHBIX U TPEXMEPHBIX
3amau CFD-monenmupoBanmsi. Y CTaHOBKA €IUHUI] H3MEPEHHS 0O BEKTOB.
[TocTpoenre KOHPOPMHOM PacUETHON CETKU KOHEUHBIX 00HEMOB B
penaktope ANSYS Meshing. 3arpyska mogenu B ANSYS Fluent.
Hactpoiika nporpammer u CFD-pemrarens. Beimoaenne pacu€ToB. BeiBos
MOJTYYEHHBIX pe3yJIbTaTOB BO BCTpOeHHBIH 00padoTurk B ANSY'S Fluent.
BeiBog pe3ynpTatoB MogenupoBanus B 00padorunk CFD-Post. Ananu3
MOJIyYEHHBIX PE3yIbTAaTOB.

18

MopenupoBanue
MPOLIECCOB 3aMEP3AHUS
BOJIbI B 3aKPBITHIX
EMKOCTSIX

MonenupoBaHue npoiiecca 3aMep3aHus BOJIbl B COCY/I€ CII0KHON (OpPMBI
['eomeTprueckoe MOJETUPOBAHHE HIEMEHTA CHCTEMBI C JKUIAKOCTHO-
TBEPOIt azoii ¢ ucnonpzoBannem ANSY'S Design Modeler. Coznanue
TeOMETPHUYECKUX OOBEKTOB ISl IBYMEPHBIX B TpEXMEpHBIX 3a1au CFD-
MOJICIIMPOBaHM. Y CTaHOBKA €IUHHII M3MEpeHHUs: 00beKTOB. [locTpoeHue
KOH(OPMHOH pacYEéTHOMN CeTKH KOHEUHBIX 00hEMOB B perakrope ANSY'S
Meshing. 3arpy3ka mogenu B ANSY'S Fluent. Hactpoiika mporpammMsl 1
CFD-pematens. Beimonaerne pacuéToB. BBIBOJ MOTydeHHBIX pE3yIbTaTOB
BO BCTpoeHHbIH 00padoTunk B ANSY'S Fluent. BeiBox pe3ynbTaTtoB
MotepoBaHus B 00padbotunk CFD-PoSt. AHamu3 morydeHHBIX
pEe3yJIbTaTOB.




MoaenupoBaHKe Ta30BOr0 CMECHTEIIS

I'eomerprueckoe MoaeIUpoBaHue cMecUTENs ¢ ucnoiib3oBanueM ANSY S
Design Modeler. Coznanue reoMmeTpruecKkux 00bEKTOB JIsl IBYMEPHBIX U
Tpéxmepubix 3a1a4 CFD-MoaenupoBanus. Y CTaHOBKA €AUHUIL H3MEPCHHUS

Monennposarus 0065bekToB. [TocTpoenne KOHPOPMHOI PacUETHOI CETKH KOHEUHBIX
19 | mpoueccos 06pasoBatu | ogrimo B penakrope ANSYS Meshing. 3arpyska mozem 8 ANSY'S
Ta30BbIX CMEcen Fluent. Hacrpotiika nporpammsl 1 CFD-permiarens. Beimonnenne pacuéros.
BBIBOJI TTOJTYy4E€HHBIX Pe3yabTaTOB BO BCTPOSHHBINH 00paboTunk B ANSY'S
Fluent. BeiBoa pe3ysibTaToB MojeupoBanus B 00padotunk CFD-Post.
AHanu3 NOJy4YEHHBIX Pe3yIbTaTOB.
MopenupoBanue quhy3MOHHON Tra30BOi TOPEIIKH
I'eomerpuueckoe moaenupoBanue AU HyY3HOHHOTO TOPEIKH C
ucnosib3oBanneM ANSYS Design Modeler. Co3nanue reoMeTpudecKux
MonenupoBanue 00BEKTOB JIJIsL ABYMEPHBIX U TpEéxMepHbIX 3a1au CFD-moaenupoBanms.
porecca YcTaHoBKa enuHUI u3MepeHust 00beKToB. [locTpoeHne KoHPOPMHOIA
20 ndby3HOHHOTO pacyéTHOM CETKU KOHEUYHBIX 00bEMOB B penaktope ANSYS Meshing.
npuHLMna cxuranus | 3arpyska mogenu B ANSYS Fluent. Hactpotika nporpammer u CFD-
rasa pemrarens. BeimoHeHne pacuéToB. BRIBOI OTYyYEHHBIX PE3YJIBTaTOB BO
BcTpoeHHbIH 00padoTunk B ANSY'S Fluent. BeiBo pe3ynbraToB
MozenupoBanus B oopadoturk CFD-Post. AHanu3 moaydeHHbIX
pE3yJIbTATOB.
MoenrpoBaHue TOPEIKH C YACTHYHBIM MPEABAPUTEITHHBIM CMEIIICHUEM
I'eoMeTpruyeckoe MOACITUPOBAHKUE TOPEIIKH C YACTUIHBIM
MoenupoBasue MpeIBapUTEIIbHBIM CMeIIeHHeM ¢ ucnob3oBanneM ANSY'S Design
nporeccos cmetnennoro | Modeler. Cosnanne reomeTpudecknx 0ObEKTOB JUIsl IBYMEPHBIX 1
(xuddy3ronHO- Tpéxmepubix 3a1a4 CFD-monenupoBaHus. Y cTaHOBKA €IMHULL U3MEPEHUS
21 KHHETHYECKOTO0) U 00bekToB. [TocTpoeHre KOHGOPMHOM PACUETHOM CETKH KOHCUYHBIX
KHHETHYECKOrO 00BsémoB B pemakTope ANSYS Meshing. 3arpyska mogemu B ANSY'S
IPUHIUIIOB CKUTaHUs Fluent. Hacrpoiika nporpammel 1 CFD-pemiarens. Beimonnenne pacuéros.
rasa BBIBOJT TTOJTY9IEHHBIX PEe3yIbTATOB BO BCTPOSHHBINH 00padboTunk B ANSY'S

Fluent. BeiBox pe3ynbTatoB MoaenupoBanust B oopadoturik CFD-Post.
AHanu3 NOoJy4YEHHBIX Pe3yJIbTaTOB.

5.3. CamocrosiTenbHas paboTa 00y4aromuxcs

Ne | HaumenoBanue paszaena .
ConepxaHre caMOCTOSITEIIBHON pabOTHI
pa3a| AUCUMIUIMHBI M TEMBI
Meronosorus co3ganus | Coznanue nmpoekra ANSYS Workbench miis CFD ananusa
npoekta ANSYS [ToaroToBka K MPakKTUYECKOMY 3aHATHIO
Workbench s ananusa
paboOTHI UCCIIETYEMBIX
cucteM. OCHOBHEIE
3 JTaIbl U UJIEH,
3aKjabIBa€EMbIE B
CO3JIaHUs MTPOCKTA IS
CFD-ananu3a,
0COOEHHOCTH €T0
HaCTPOUKHU
OcBoenmne rpadpuueckoro uarpedeiica ANSYS Design Modeler
[ToaroToBKa K MPaKTUIECKOMY 3aHSITHIO.
Coznanue TBEPAOTEIHHON MOJIENIH KOKYXOTPYOHOTO TEMJIO0OMEHHHKA ISt
5 OcHOBBI pabOTHI B TEIUTOBOTO M adpoauHamudeckoro CFD ananmsa ¢ ucosib30BaHHEM

ANSYS Design Modeler

koman: Extrude, Revolve, Pattern u ap. Ha 0OCHOBE 3CKH3UPOBAHHS.
Co3naHue Ha OCHOBE TOCTPOCHHOM TBEPAOTEIBLHON MOJEIHN, MOAEIIH
BHYTPEHHETO 00bEMa reoMeTpur (KUIKOCTHOTO TeJa) JJIs MPOBEACHUS




MHoromepHoro CFD ananu3a.

OcHoBBI pabOTHI B

OcBoenue rpapugeckoro uarpederica ANSYS Design Modeler
[ToaroToBKa K MPaKTHICCKOMY 3aHSATHIO.

Cosznanue TBEPAOTEILHON MOJICIH BBITSKHOTO IIKaga JJIs TSIIOBOTO U
aspoauHamuueckoro CFD ananmsa ¢ ucrnonp3oBanuem komana: Extrude,

5 ANSYS Design Modeler | Sweep, Skin/Loft u np. na ocnose sckusuposanus. Co3naHue Ha OCHOBE
MOCTPOEHHOH TBEPAOTEIBLHON MOJIETH, MOJICTTH BHYTPEHHETO 00BhEMa
reoMeTpun (KMAKOCTHOTO TeJa) I poBeAeHuss MHoromepuoro CFD
aHaJn3a.

I[apamerpu3arus [Tapamerpu3anus reomerpuueckux 00bekToB B ANSY'S Design Modeler

6 TE€OMETPUYECKUX HOHFOTOBKa K IIPAaKTHUYICCKOMY 3aHATHIO.

06bexToB B ANSYS | Co3nmaHue mapaMeTpruecKoro o0beKTa reOMETPHUH TeINIOOOMEHHHKA 1
Design Modeler BBITSDKHOTO IKada.
[Toctpoenue cetku s CFD-ananu3a Bo3yxopacnpeaeauTens
[ToAroToBKa K MpakKTUYECKOMY 3aHSITHUIO.
N3yuyeHue BUIOB CETOK KaK MacCHBa JaHHBIX. OCBOCHHUE METOA0JOTHH
MIOCTPOCHHUS M METOOB 3aJaHus I'PAHUYHBIX YCIOBHH. 3aIyCK MOIYJIS

8 OCHOBBI PabOTHI B nocrpoenns cetku ANSY'S Meshing. Ilepenada reomeTpun B MOIYIIb.

ANSYS Meshing HasnaueHre MMECHOBaHHBIX ITOBEpXHOCTEH. OIpeae/ieHne r100aabHbIX
HACTPOCK IOCTPOCHUS CETKH. 3aJaHUE METO/Ia ITIOCTPOCHUS CETKH,
YCTaHOBKA JIOKAJIbHBIX HACTPOCK, HA3HAYECHHUE HACTPOCK IOCTPOCHUS
MIPU3MATHYCCKUX CIOEB I MOJCIMPOBAHMS IIPUCTEHOYHBIX TCUCHHUH B
mHoromepaom CFD ananusze.

ITocTpoeHue peryinsapHbIX CETOK I OOBEKTOB CIIOXKHBIX (B TOM YHCIIC U
COCTaBHBIX ) TECOMETPHUUYECKHUX (HOPM

8 OCHOBBI pa6OTI>I B HOI[FOTOBK@. K IIPAKTHYCCKOMY 3aHATHIO.

ANSYS Meshing ITocTpoeHue perynsapHON CETKH B IOJIOM IWJIMHAPE U TpyOe BeHTypu
N3yueHnne MeToI0B OIIEHKH KayeCTBa MMOCTPOSHHOMN CETKHU Ha 00bEKTaxX
st CFD anannsa

CFD-monenuposanue | MozaennpoBaHHe 2J1€MEHTa MECTHOTO COIIPOTUBIIEHUS CUCTEM NOAA4N
IPOLIECCOB CMEILEHHS | BO3yXa ¥ JbIMOYIaJICHUS
3JIEMEHTOB [ToaroTroBka K MpakTUYECKOMY 3aHSTHUIO, BHIMIOJTHEHHUE PACUETOB.
10 a’pOJMHAMUYECKUX
COTPOTHUBIICHUH
WH)KEHEPHBIX CUCTEM
KOTEJIbHBIX
MonaenupoBanne MopenupoBaHue KOXYyXOTPYOHOTO TEIUIOOOMEHHUKA TUIIa "Tpyda B
1 KOXYXOTPYOHOTO TpyOe" )
termuioobMennnka tuna | [IoAroToBKa K MPaKTUYECKOMY 3aHSTHIO, BBITOJIHEHUE PacuETOB
"Tpyba B TpyOGe"
MopenupoBaHue MopenupoBaHrue KOHBEKTUBHOIO ITaKeTa C MaXMaTHON cXeMOoM
12 | KOHBEKTHMBHOTrO makera |PacmoJIoKeHUs TPyO BogoTpyOHOTO KoTiaoarperara "J[KBp"
xotnoarperata "JIKBp" |IloAroroBka Kk npakTHYeCKOMY 3aHATHIO
MopenupoBaHue MoenupoBaHue paHaliMOHHOTO JMH30BOTO U3ITy4aTeIsl CHCTEMBI
paauaIuOHHOTO JYYUCTOTO OTOTUICHHUS
13 | muuzosoro minyuarens |IloaroToBka K MpakTHUECKOMY 3aHSITHUIO
CUCTEMBI JIYYHCTOTO
OTOILICHUS
MopenupoBaHue MoaenupoBaHue CBOOOIHOTO TEUCHUS KUIAKOCTH B KaHAJIE
cBOOOHOrO TeueHus | lLOAroTOBKA K MPAKTHUECKOMY 3aHSTUIO
14 ’KUJIKOCTH B ITapOBOM
MapoBOU
(razooOpa3Hoii) aze
15 MonenupoBanue MonenupoBanue paboTel TepMOcH(OHA C TPUMEHEHHEM B KAUECTBE




paboThI TETUIOBBIX TPYO
(TepmocudoHOB) B
3a/1a4ax ¢ MpoIeccamu
"ucnapenue-
KOHJIeHcanus"

XJajareHTa JUCTUIUTUPOBAHHON BOJIbI
[ToaroroBka K MPaKTUYECKOMY 3aHSATHUIO

16

MonaenupoBanue
MPOLIECCOB KaBUTALIUU

MonenupoBaHue 3JIEMEHTA CUCTEMBI C KABUTAIMOHHBIM 3 exToM
[ToAroToBKa K MPaKTUIECKOMY 3aHSATHIO

17

MoaenupoBaHue
MIPOLECCOB JIBUKEHUS
YacCTHUIl B CUCTEMAX
30JI0yAQJIEHUS U
IMHEBMOTPAHCIIOPTA B
3a7a4ax ¢ JUCKPETHBIMU
dazamu

MO,[[CJIHpOBaHI/Ie OJIEMCHTA CUCTEMBI IIHEBMOTPAHCIIOPTA
HOI[I"OTOBK& K IMPAaKTHYCCKOMY 3aHATHUIO

18

MoaenupoBaHue
MPOLIECCOB 3aMEP3aHUS
BOJIbI B 3aKPBITHIX
EMKOCTSIX

MonenupoBaHue npoiecca 3aMep3aHus BOJIbl B COCY/I€ CII0KHOM (OPMBI
[ToaroroBka K MPakTUYECKOMY 3aHATHIO

19

MoaenupoBaHus
MIPOIIECCOB 0Opa3OBaHUS
ra3oBBIX CMecei

MOI[GJII/IpOBaHI/IC Ta30BOIro CMCCHUTCIIA
IToaroroBka x IMPAKTUICCKOMY 3aHATHIO

20

MoaenupoBanue
mpoiiecca
1 Py3HOHHOTO
TIPUHITAIIA CYKUTAHUS
rasa

MopenupoBanue 11U y3MOHHON ra30BOM TOPEIIKH
[ToaroToBka K NPaKTUYECKOMY 3aHATHUIO

21

MoaenupoBanue
MPOLIECCOB CMEIIEHHOTO
(muddy3uonno-
KHHETHYECKOTO) H
KHUHETHYECKOTO
MPUHITUIIOB C)KUTAHUS
rasza

MOI[CJII/IpOBaHI/Ie TOPCJIKHU C HaCTUYHBIM IIPCABAPUTCIbHBIM CMCIIICHUEM
HOJIFOTOBK& K IPAKTHYCCKOMY 3aHATUIO




6. MeToauyecKkue MaTEepHAJIbI J1JI51 CAMOCTOATENbHOI PadoThl 00yYAOIIMXCS MO TUCHUNIMHE
(Moay110)

B 00beM camocTosATEIbHON PaOOTHI IO AUCITUIUIMHE BKIIOUASTCS CIICAYIOIIEE:

- U3YYCHUE TEOPETUUECKUX BOIIPOCOB MO BCEM T€MaM JIUCIUIIINHBIL;

- TIOJITOTOBKA K MPAKTUYECKUM 3aHSITHSIM;

- TIOJITOTOBKA K TEKYIIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- BBINTOJIHEHUE KYPCOBOTO MPOECKTA;

- IOJITOTOBKA K DK3aMEHY.

CamocrosTenbHas padoTa Haj pa3ieiiaMi KypCOBOT'O IIPOCKTHI BBITOIHACTCS C IPHUMEHCHUEM
KOMITBIOTEPHBIX IIPOrPAMMHBIX KOMILIEKCOB JIM0O B JIOMAITHUX YCIOBHSX, MO0 (IIPU UX OTCYTCTBUH) B
KOMITBIOTEPHBIX KJlaccax yHHUBepcuteTa.lIporpaMMoi AMCHUIIIMHBI PEAYCMOTPEHO MPOBECHUE
JICKIIMOHHBIX 3aHATUH, Ha KOTOPBIX BBIJIAETCS OCHOBHOM CUCTEMAaTU3UPOBAHHBIN TEOPETUUECKUN MaTeprall,
NPAKTUYECKUX 3aHATUH, IPENoJIaraloliuX 3aKpericHUe U3yYeHHOT0 TEOPETUUECKOr0 MaTepuasa Ha
IPaKTUKE ¥ GOPMHUPOBAHUE y 00YUaAIOIINUXCS HEOOXOAMMBIX 3HAHHUI, YMEHUI U HaBBIKOB. KpoMme Toro,
BOKHCUIIIUM 3TAIlOM U3YYCHHS JUCIIUILUIMHBI SBIISICTCS CAMOCTOSTEIbHAs paboTa 00yJaroIuXCs C
HCIIOJIb30BAaHUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHIA.

3aJI0roM YCIENTHOTO OCBOCHHMS TUCIMIUIMHBI SBIISICTCS 0053aTeIbHOE TTOCEIICHNUE JIEKIIMOHHBIX U
MPaKTUYECKHUX 3aHATHH, TaK KaK MPOIYCK OJHOTO (TeM 0oJiee, HECKOJIbKHX ) 3aHSATHH MOYKET OCIIOKHHUTh
OCBOCHHE pa3fiesioB Kypca. Ha nmpakThueckux 3aHATUAX MaTepuall, U3J0KEHHBIN Ha JICKIUX,
3aKPEIUISIETCS. B paMKax BBIIOJHEHUS TPAKTUYECKUX 3aJaHui, peaau3alluid HHIUBUYAJIbHBIX 3aJaHUN U
Ipyrux ¢opm, mpeaycMoTpeHHsix PIT/I.

[Ipuctymas K U3y4eHHUI0 TUCHUILTMHBI, HEOOXO0IUMO B TIEPBYIO OUEPEab O3HAKOMHUTBCS C
conepxanueM PITJ] mist ctyaeHTOB 0uHO#M (hopMBl 0OYUCHHS, a TAKKE METOIMYECKUMH YKa3aHUSIMH 10
OpraHU3aIMy CaMOCTOSATEILHON PaOOThI U MOATOTOBKH K MPAKTUYCCKUM U J1a0OPaTOPHBIM 3aHATHSIM.

[Ipy mOATrOTOBKE K MPAKTHUYESCKUM 3aHATHAM M B PAMKaX CaMOCTOSATEILHON pabOThI 110 U3YUCHHUIO
JTUCIUTIIMHBI 00yJaroImUMCcst HEO0X0IUMO:

- IOBTOPUTH 3aKOHCIICKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITUW MAaTepHUal U JIONIOJIHUTD €r0 C
Y4ETOM PEKOMEHI0BAaHHOM IO JAHHOW T€ME JINTEPATYPHI;

- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMBbI CelaTh KOHCIEKT, UCIIOJIb3Ys
pexoMmeHnoBaHHbIe B PIIJ] ncrounuku;

- BBIMIOJIHUTh MPAKTUYECKUE 3aJIaHUS B PAMKaX U3y4aeMOU TEMBI,

- OTBETHUTh HA KOHTPOJIBHBIC BOIIPOCHI IO TeMe, UCITOIb3ys MaTeprabl @OC, mubo rpymnmnoBbie
WHAUBUIYAIbHBIC 33/TaHUS, TOATOTOBJIECHHBIE MTPEIO/IABATEIIEM;

- MOJATOTOBUTHCS K TPOBEPOYHOM padboTe, MPEIyCMOTPEHHOM B KOHTPOJIBHBIX TOUKAX;

- IOJTOTOBUTHLCS K MPOMEKYTOUYHON aTTECTAIUU.

Htorom nzydeHus: JUCHUILIMHBI SBISETCS K3aMEH. DK3aMEH MPOBOJIUTCS MO PACTUCAHUIO CECCUM.
dopma IpoBeIeHHUS dK3aMEeHa — TECTUPOBaHKe B MO0dle (TeopeTryeckre BOIPOCHI ISt TPOBEAECHUS
MIPOMEKYTOUHOH aTTECTAIMU O0YJArOITUXCS ¥ MPAKTHYCCKUE 3aJIaHUS JIJIS IPOBEICHUSI IIPOMEXYTOTHOM
arrectanuu ooydaroruxcs). CTyIeHThI, He MPOIICIIITHE aTTECTAIUIO 10 TPadUKy CECCHH, TOJDKHBI
JIUKBUIMPOBATH 3aI0JKEHHOCTh B YCTAHOBJIEHHOM TTOPSJIKE.

7. OueHOYHbIEe MAaTEPHUAJIBI /IS IPOBEAEHUS TEKYIEero KOHTPOJIS yCIeBAeMOCTH M MPOMEKYTOYHOM
arrecTauMu 00y4aroMXCcs M0 AMCHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETSHIINIA C YKa3aHUEM 3TAIOB MX (HOPMUPOBAHHUSI B POILIECCE OCBOSHUS AUCIIUTIITMHBI

Kox n HaumenoBanue
No KonTponupyemsbie pa3ienbl JUCIUTUIMHBI . Bun oneHounoro
WHJIUKATOpa KOHTPOIUPYEMOl

/1 (Momyst) KOMITETEHIIHH CpelcTBa

Teoperuueckue
[1K-2.3, T[IK-2.4, TIK-3.1, TIK- | BompocChI 1151 SKCIIpecc-
3.2, I1K-3.3, [1K-3.4, [IK-3.7, |ompoca

ITK-5.1, IIK-5.2, [1K-5.3 TeopeTuyeckue
BOTIPOCHI K SK3aMEHY

Broansie cBenenns. OCHOBHas PoJib
HCCIIeI0BATENLCKOM pabOTHI Ha
sHEpreTuYecKnx 00bekTax. OCHOBBI
METOJIOJIOTHH UCCIICTOBaHUS

2 | Ocob6ennoctu ucnonb3oBanusi CAE-cucrem | T1K-2.3, T1K-2.4, [1K-3.1, TIK |Teopernueckue




B COBPEMEHHOMW MPOEKTHO-KOHCTPYKTOPCKOM
Y HaYyYHO-MCCJIEA0BATEIbCKON
nesiTeibHOCTH. OCHOBHBIE HAPaBICHUS
pa3Butus. [Ipeumymiecrsa
MaTeMaTHUYECKOT0 aHalu3a (YUCICHHOTO
MOJIEJUPOBAHUS, PEABAPUTEIHLHOTO
MPOTHO3UPOBAHMS ) X012 PU3NIECKUX
MIPOLIECCOB NP aHATN3€ KaK CUCTEM B
L[EJIOM, TaK M OTAEIbHBIX UX JIEMEHTOB

-3.2, 1IK-3.3, TIK-3.4, TIK-3.7,
[1K-5.1, T1K-5.2, TIK-5.3

BOIIPOCHI JJIs DKCIIpECC-
orpoca

Teopetnueckue
BOIIPOCHI K AK3aMEHY

Metononorus co3nanus mpoekta ANSYS

Workbench mns ananusa pabotsr Teoperucckue
nccneayeMbix cucreM. OCHOBHBIC ATallbl U TK-2.3, 1TK-2.4, TIK-3.1, IIK- | Bompockt st skenpece-
3 WJIeH, 3aKJIaJIbIBAEMbIC B CO3/IaHMS ITPOCKTA 3.2, TIK-3.3, IIK-3.4, IIK-3.7, | onpoca
’ IIK-5.1, IIK-5.2, IIK-5.3 Teopernueckue
g CFD-ananmsa, 0cOOEHHOCTH €T0
. BOITPOCHI K AK3aMEHY
HACTPOMKH
OCHOBHas pOJIb FTEOMETPHIECCKOTO Teopernueckue
MOJEIUPOBAHHUS B TPOTPAMMHBIX [1K-2.3, TIK-2.4, TIK-3.1, [1K- | Borpocs! mist 3KcIpecc-
4 | xoMmIuIiekcax st Hay4HO- 3.2, I1K-3.3, [1K-3.4, [IK-3.7, | ompoca
HCCIIEA0BATEILCKON U MPOEKTHO- IIK-5.1, I1K-5.2, [IK-5.3 Teoperuueckue
KOHCTPYKTOPCKOH JESITeITbHOCTH BOTIPOCHI K IK3aMEHY
Teopernueckue
[1K-2.3, [1K-2.4, TIK-3.1, TIK- | BorpocsI aJis 3KcIpecc-
5 |Ocnossl pabotsl B ANSYS Design Modeler | 3.2, I[1K-3.3, T1K-3.4, TIK-3.7, |omnpoca
I1K-5.1, IIK-5.2, T1IK-5.3 Teopernueckue
BONIPOCHI K IK3aMEHY
Teopernueckue
TTapaMeTpH3aLIs FeOMETPHUECKHX [1K-2.3, [1K-2.4, TIK-3.1, TIK- | BoripocsI aJis 3KcIpecc-
6 | o6nextos B ANSYS Design Modeler 3.2, 1IK-3.3, IIK-3.4, IIK-3.7, | onpoca
ITK-5.1, IIK-5.2, I[IK-5.3 TeopeTnyeckue
BOMPOCHI K IK3aMEHY
Teopetnueckue
OCHOBHA POIT CETKH KOHEUHBIX 0GHEMOB [1K-2.3, [1K-2.4, TIK-3.1, T1K- [ BompocHkI 115t SKCTIpecc-
7 BBesieHHe B TOCTPOCHHE CETOK ’ 3.2, [IK-3.3, T1K-3.4, TIK-3.7, |ompoca
' ITK-5.1, IIK-5.2, [IK-5.3 Teopernueckue
BOTIPOCHI K IK3aMEHY
Teopetnueckue
[1K-2.3, T[1K-2.4, TIK-3.1, TIK- | BoripochI aJis SKCIpecc-
8 | OcHosl pabotel B ANSY'S Meshing 3.2, [IK-3.3, [1K-3.4, T[IK-3.7, |onpoca
ITK-5.1, IIK-5.2, I[IK-5.3 TeopeTnyeckue
BONPOCHI K IK3aMEHY
Teopetnueckue
OcHOBBI pabOTHI B MPOTPaMMHOM [IK-2.3, TIK-2.4, I1IK-3.1, IIK- | Bormpocs! fuist 3kcnpecc-
9 |kommuiekce ANSYS Fluent. Uurepdeiic 3.2, [IK-3.3, T1K-3.4, TIK-3.7, |omnpoca
IPOrpaMMbI [1K-5.1, T1K-5.2, TIK-5.3 Teoperuueckue
BOTIPOCHI K IK3aMECHY
CFD-MmonenupoBaHue MpOIecCOB CMEIICHUS Teoperieckue
[IK-2.3, TIK-2.4, I1K-3.1, IIK- | Bormpocs! fuist 3kcnpecc-
10 ZEEMCHTOB A9POHAMITICCIHX 3.2, IK-3.3, TIK-3.4, [1K-3.7, |ompoca
DOTHBJICHHI HIDKCHEPHDIX CHCTCM TK-5.1, [IK-5.2, [IK-5.3 | Teopetnueckue
KOTEJIbHBIX
BOTIPOCHI K IK3aMEHY
Teoperuueckue
MoIelHpOBaHHE KOKYXOTPYGHOTo [1K-2.3, T[1K-2.4, TIK-3.1, TIK- | BoripocsI Jis dKCIpecc-
11 TemooGMeHHMKa THIIa "Tpy6a B Tpyoe" 3.2, I1K-3.3, [1K-3.4, [IK-3.7, | orpoca
Y py ITK-5.1, IIK-5.2, [1K-5.3 TeopeTuyeckue

BOIIPOCKHI K 53K3aMCHY




MOI[GJ'II/IpOBaHI/Ie KOHBCKTHUBHOTI'O ITaKE€Ta

[1K-2.3, IIK-2.4, IIK-3.1, I1K-

Teopetnueckue
BOIIPOCHI JJIs SKCIIpECC-

12 kotnoarperata "JIKBp" 3.2, I1K-3.3, [1K-3.4, [IK-3.7, | orpoca
ITK-5.1, I1K-5.2, [1K-5.3 TeopeTuyeckue
BOIPOCHI K IK3aMEHY
TeopeTnueckue
Mol MpOBaHHe PagHaLHOHHONO THH30BOI0 [1K-2.3, [1K-2.4, TIK-3.1, TIK- | BoripocsI aJis 3KcIpecc-
13 HU3IIy4aTess CUCTEMBI JIYYHCTOr0 OTOILICHHS 3.2, TIK-3.3, IIK-3.4, IIK-3.7, | onpoca
¥ y IIK-5.1, IIK-5.2, IIK-5.3 Teopernueckue
BOITPOCHI K IK3aMEHY
Teoperuueckue
MopenupoBaHue CBOOOJTHOIO TCUCHUS [1K-2.3, [1K-2.4, TIK-3.1, TIK- | BoripocsI a1 3KCIpecc-
14 [xuaxocTH B mapoBOM MapoBO 3.2, [IK-3.3, T1K-3.4, TIK-3.7, |ompoca
(razoobpa3Hoii) daze [1K-5.1, I1K-5.2, IIK-5.3 | Teopetnueckue
BOIPOCHI K IK3aMEHY
TeopeTnueckue
MopenupoBanue paboThl TEILIOBLIX TPYO [1K-2.3, T[1K-2.4, TIK-3.1, TIK- | BorpocsI aJis 3KcIpecc-
15 [(TepmocudoHOB) B 3a/1auax ¢ mporeccamu 3.2, I1K-3.3, [1K-3.4, [IK-3.7, | orpoca
"rcnapeHue-KoHaeHcaus'" IIK-5.1, IIK-5.2, TIK-5.3 TeopeTnyeckue
BONPOCHI K IK3aMEHY
Teopernueckue
[1K-2.3, I[1K-2.4, TIK-3.1, TIK- | BorpocsI aJis 3KcIpecc-
16 [MoaenupoBaHue IPOLIECCOB KaBUTAIIUN 3.2, 11K-3.3, [1K-3.4, [IK-3.7, | orpoca
I1K-5.1, IIK-5.2, I1K-5.3 Teopernueckue
BOITPOCHI K AK3aMEHY
MojenrpoBaHue IPOILIECCOB JBHIKECHUS Teopemmieciue
[1K-2.3, I[IK-2.4, TIK-3.1, TIK- | BortpocsI j1s 3KCIIpecc-
17 Eicezl\ﬁ): CHCTEMAX SO0V AAICHIT 1 3.2, [IK-3.3, T1K-3.4, T[IK-3.7, |ompoca
PAHEHOpT 5 safatax € MK-5.1, [IK-5.2, TIK-5.3 | Teoperuueckue
JTUCKPETHBIMU (ha3zamMu
BOIPOCHI K IK3aMEHY
Teopetnueckue
MoJIeIHpOBaHHE TPOLIECCOB 3AMEP3aHHs [1K-2.3, T[1K-2.4, TIK-3.1, TIK- | BoripocsI aJis dKCIpecc-
18 BOJIb B 3AKPITHIX EMKOCTAX 3.2, I1K-3.3, [1K-3.4, [IK-3.7, | orpoca
ITK-5.1, IIK-5.2, T[IK-5.3 TeopeTnyeckue
BONPOCHI K IK3aMEHY
Teopetnueckue
MoyielHpOBaHIS POLECCOB 0BpazoBaHus [1K-2.3, [1K-2.4, TIK-3.1, T1K- [ BompocHkI 115t SKCTIpecc-
19 A30BLIX CMeCeil 3.2, [IK-3.3, T1K-3.4, TIK-3.7, |ompoca
ITK-5.1, IIK-5.2, [TK-5.3 Teopernueckue
BOITPOCHI K 9K3aMEHY
Teopetnueckue
MojempoBase npotecca 1uddy3HOHHOro [TK-2.3, TIK-2.4, TIK-3.1, [1K- | Borpocs! j1st aKcIpecc-
20 HPHHIIANA CRHFARAS 233 3.2, [IK-3.3, T1K-3.4, TIK-3.7, |ompoca
p TK-5.1, [IK-5.2, [IK-5.3 | TeopeTuueckue
BOIPOCHI K IK3aMEHY
Teoperuueckue
MoaenupoBaHu€e IPOLIECCOB CMELLIEHHOTO [1K-2.3, TIK-2.4, T1K-3.1, [1IK- | Borpocs! juist 3Kcmpecc-
21 |(muddy3noHHO-KMHETUYECKOTO) U 3.2, [IK-3.3, T1K-3.4, T[IK-3.7, |ompoca
KUHETUYECKOTO MMPUHIIUIIOB CKUTAHUS Ta3a ITK-5.1, IIK-5.2, [1K-5.3 Teoperuueckue
BOIPOCHI K IK3aMEHY
Teopetnueckue
[1K-2.3, T[1K-2.4, TIK-3.1, TIK- | BoripocsI aJis 3KCcIpecc-
22 |KypcoBoii mpoekT 3.2, [IK-3.3, T1K-3.4, TIK-3.7, |ompoca
[TK-5.1, TIK-5.2, TTIK-5.3 Teopernueckue
BOIPOCHI K DK3aMEHY
23 | Dk3ameH ITK-2.3, TIK-2.4, TIK-3.1, [IK | Teopernueckue




BOTIPOCHI TSI DKCTIPECC-
-3.2, I[IK-3.3, TIK-3.4, [1K-3.7, | opoca

IK-5.1, TIK-5.2, TIK-5.3 Teopernueckue
BOIIPOCHI K DK3aMEHY

7.2. TumoBbie KOHTPOJIbHBIC 3aJJaHKS UJIM WHBIE MaTepUAJIbl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOJUMBIC ISl OLICHKH 3HAHHWM, YMEHUN U HaBBIKOB U (WJIM) OIbITa MPOGECCHOHAIBHOM JIeITeIbHOCTH,
XapaKTePU3YIOIIUX ITAIbl OPMUPOBAHUS KOMIIETCHIIUN B TIPOIECCE OCBOCHHUSI TUCITUTUIMHBI
TEOPETUYECKHE BOIIPOCHI J15 SKCITPECC-OITPOCA
(s IpoBepKHU C(HOPMHUPOBAHHOCTH MHIUKATOPOB JocTrxkeHUs komrierennun (ITK-2.3, T1IK-2.4, TIK
-3.1, I1K-3.2, TIK-3.3, [1K-3.4, T1K-3.7, [1K-5.1, ITK-5.2, TIK-5.3))

Tema 1: OCHOBBI HcCIEAOBATEIBCKOM paboThl HAa KOoTeabHbIX U TOLI. Ponb 3Heproananmmsa B
MIPOEKTHO-KOHCTPYKTOPCKOM e TEIbHOCTH

1. Yto Takoe ucciemoBarenbckas padbora?

2. B uém 3akirouaercss OCHOBHAsS POJIb UCCIIEA0BATEIIBCKON paboThl HA KOTENbHBIX U TOLL?

3. Kakue cymectByto ocHOBHBIe obnacTu npumeHenust CAE-cucreM A sHeproaHainsza B
KoTeNbHBIX U TOLL?

4, Kakue cymecTByrOT 0cOOeHHOCTH Hcnoib3oBaHusi CAE-cucTeM B COBPEMEHHOM MPOSKTHO-
KOHCTPYKTOPCKON M HAYYHO-HCCIIEA0BATEIbCKOM IEATEIHHOCTH Ha SHEPTeTHUECKUX 00BheKTax?

5. Kakue cymiecTByrOT OCHOBHBIEC HAIIPABIICHUS PA3BUTHUS MPOEKTHO-UCCIIEI0BATEIbCKON
JEeSITeIbHOCTH NP MPOSKTUPOBAHUN COBPEMEHHBIX SHEPTeTUYECKIX 00BEKTOB?

6. Kakuie HCTOUHUKH SHEPTUU SIBISIFOTCS HEUCUEPIIaeMbIMHU?

7. Kakue cymiecTByIOT OCHOBHBIE ITPEUMYIIIECTBA YHUCIEHHOTO aHau3a B XOJ€ MPOETHO-
UCCIIEIOBATENBCKOM 1eATeIbHOCTH?

8. Uto takoe TIIL?

9. Yro Takoe KoTenabHasA?

10. Kakue cymiecTByIOT BO3BMOKHOCTH U ITyTH 3((HEKTUBHOTO UCIIOJIb30BaHUS BO30OHOBIISIEMBIX
HMCTOYHUKOB YHEPTHH?

11. Kakue cymecTByIOT BO3MOXXHOCTHU U MTYTH 3(PPEKTUBHOTO HCIIOIH30BAHHS HEUCUEPIIAEMBIX
HMCTOYHUKOB DHEPTHH?

Tema 2: O6omnouka CAE-cuctembr ANSY'S Workbench. Dranbl co3nanust ucciae1oBaTeIbCKuX
pacuéTHBIX IPOEKTOB /JIs aHan3a 3P (HEKTUBHOCTH pabOThI KOTEIbHBIX

1. B uém 3akirodaeTcst METOIOIOT S CO3MaHus ucciaeaoarenbekux mpoekroB ANSYS Workbench
st CFD-ananu3a?

2. Kakue cymecTByrOT OCHOBHBIE ATaIlbl CO3/IaHMS MPOoeKTa?

3. B uéM 3akmrouaroTcs HIeH CO3/IaHUsI HCCIISI0BATEIBCKOTO MTPOEKTa?

4. OcuoBHas poib obomoukr ANSYS Workbench mpu nmpu CFD-ananmuze?

5. OCHOBHBIE 0COOEHHOCTH HACTPOUKH 000JI0UKH?

Tema 3: 'eomeTpudeckoe MOJETUPOBAHNE OOHEKTOB U AIIEMEHTOB HH)KCHEPHBIX CHCTEM KOTEIIbHBIX

1. Kakyro poJib HTpaeT reoMeTpUIeCKOe MOJIEIMPOBAHNE B HAYYHO-UCCIIEI0OBATEIBCKON U TPOCKTHO-
KOHCTPYKTOPCKOH JIeITeTbHOCTH?
2. Uro takoe CAD-cucrema? OcHoBHOE €€ Ha3HAUYeHHE?
. Uro takoe CAE-cucrema? OcHOBHOE €€ Ha3HaueHue?
. Uto takoe CAM-cuctema? OcHoBHOE €€ Ha3HaueHue?
. Kakoit mopsimok B3ammoneticteust CAD u CAM ¢ CAE- cucremamu?
. Kakue BuIbI reoMeTprUiecKiX 00EKTOB MOTYT ITOJIBEPTraThCs MOJICITUPOBAHUIO?
. B uém ¢ pusnyeckoit Touku 3peHus 3aKkimrovaetcs pasHuna 3aaad B 2D u 3D nmoctanoBkax?
. Uto BIIMSET HA TOYHOCTH PE3yIHTATOB MOJICTHPOBAHUS?
. UeM oTiimyaeTcs co3aHue MOJIETIEH Ha OCHOBE 3CKU3UPOBAHUS OT CO3JaHUs MOJIENIE Ha OCHOBE
MPUMHUTHUBOB?
10. s uero ucnonb3yrotces komanael Extrude, Revolve, Sweep?
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11. Jlns gero ucnonb3yercst komanaa Skin/Loft?

12. ins uero ucnons3yetcs komanaa Boolean, Slice, Delete?

13. Jlnst gero ucnones3yeTcs komanaa Pattern?

14. JIns gero ucnons3yetcs komanna Fixed Radius Blend, Variable Radius Blend, Chamfer?
15. Ins gero ucnois3yercs MeHro Concept?

16. Jlnst yero ucnois3yercss MeHio 100I1s?

17. lns gero ucnons3yercs merro Analyses Tools?

18. Uto Takoe mapameTpudeckue 00beKThI? J1Jis 4ero OHU HCIIONB3YIOTCS?

Tema 4: Iloctpoenue pacuétubix cetok ansi CFD-ananu3a 3eMeHTOB HHKEHEPHBIX CUCTEM
KOTEJIbHBIX

1. Uto Takoe pacu€tHas ceTka?

2. Uem oTnuyaeTcst peryisipHasi pacuéTHasi CeTKa OT HEPETyJIsIpHON?

3. UeMm otnuuaercs KoHGOPMHasi pacu€THasi ceTKa OT HEKOH(POPMHON?

4. Kakre MaTeMaTU4eCKHE dJIEMEHTBI HCTIOJIB3YIOTCS JJIsl TOCTPOCHUS pacuéTHol ceTku B 2D 3ama-
yax?

5. Kakue Mmarematuueckue 3JIeMEHTHI UCIIOJIb3YIOTCS JJIS MOCTPOCHUS pacuéTHoi ceTku B 3D 3ana-
yax?

6. Kakue cymecTByrOT METOIbI IOCTPOCHUS CETKU?

7. Kak Bnuser ¢hopMa u BUJ 3JIEMEHTOB Ha TOYHOCTH perraemMoi 3agaun? Kakie ocHOBHbBIE TPUEMBI
MOBBILICHHUS TOYHOCTH PELICHUS UCIIONIb3Ysl HACTPOIKU OCTPOCHHUS CETKU?

8. Uto Takoe ['mobanbHbIe HACTPOWKH CETKH U YeM OHH OTJINYaroTcs oT JIoKaabHBIX?

9. lns yero u Korjaa HeoOXOUMO BBIOJIHSATH OCTPOSHUE MPU3MATUYECKUX FJIEMEHTOB, HCIIONb3YS
uncrpymenr Inflation?

10. Kakue MeTo bl MCIIONB3YIOTCS AJIsl IOCTPOCHUS PETYISIPHBIX CETOK HA CIIOKHBIX T€OMETPHSIX?

11. ITo kakuM OCHOBHBIM KPUTEPHUSAM ITPOU3BOIUTCS OLICHKA KauyeCTBa MMOCTPOCHHON PacuéTHOM CeT-
Ku?

Tema 5: OcHOBHBIE HACTPOHKH MPOTPAMMHOTO KOMILIEKCA I MAaTEMaTHIECKOTO MOJIe-IMPOBAHUS
ANSY'S Fluent. HacTpoliku UMITIOPpTHPOBAHHOW MOJIEIH

1. B uém 3aksrouaercst ocHOBHOe HazHaueHune moayiast ANSYS Fluent?

2. Kakue CyIecTByIOT OCHOBHBIE 3Tarbl paboThl B iporpammuoM komiutekce ANSYS Fluent?

3. Kakue 06pa3oM mpou3BOAUTCS YCTAaHOBKA MPEAMYCKOBBIX TapaMeTPOB 3amycka mporpaMmel? B
4y&M 3aKJII0YaeTCs OCHOBHAA WX 3a/1a4a?

4. Kakxum 00pa3oM MpoM3BOAUTCS 3arpy3ka pacuéTaoit moaenu B Mmoayis ANSYS Fluent?

5. Kakue cymiecTByIOT OCHOBHBIE 3Tarnbl HacTpoiiku Moayins ANSY'S Fluent?

6. Kak mpou3BoauTCs ycTaHOBKA MapaMeTPOB 3arpyKEHHOU MOIeTH?

7. YTo Takoe UMEHOBAHHBIE TPAHUILIBI U JJISI YETO OHU CITyXatT?

8. Uto Takoe pacy€THas ceTKa KOHEYHBIX 0OBbEMOB U JIJISl UErO OHA UCTIONIb3YyeTCs?

9. Uto moHUMaeTcs Mo TeMIEPaTypoil BCIBIIIKY TOMINBA?

10. JIns 9ero ucnoip3yoT MacIITaOMPOBAHUE CETKHU M KOT/Ia ATY ONEPAIUIO CJIEAYET BHIMOIHITH?

11. Kakue cymiecTByr0 OCHOBHBIC KPUTEPUN TTPOBEPKHU KadecTBa PacUETHOM CETKHU?

12. Kakue nMeroTcst OCHOBHBIE pacuéTHbie Bo3MoxxHOCTH Moyiist ANSY'S Fluent?

13. Kak noakiouaroTcs pacuétHbie Mojenu Bo Fluent?

14. Kak mpou3BOIUTCS BBIOOpP MaTepUaNIOB JJis pacu€THOM obmacTu?

15. Kakue CyImecTByIOT CXEMBbI YBSI3KH MaTeMaTHYECKUX YPaBHEHUMN, KOTJ]a M KaKHe PEKOMEHTyeTCs
UCII0JIb30BaTh?

16. Kakue CymecTByrO cXeMbl TUCKPETH3AIUN MaTeMaTHIECKIUX YPaBHEHUH, KOTJ]a ¥ KaKue CIeAyeT
UCITOJIB30BaTh?

17. Yto Takoe nojpenakcalioHHbIe PaKTOPHI U, KaK UX MCIIOIb3YIOT?

18. Uro takoe uncno KypaHTa u, kak OHO BIUSIET Ha CXOJMMOCTh PEIICHUS U TOYHOCTD MOTydaeMbIX
pe3yabTaTOB MOJICTUPOBAHUS?

19. Yto Takoe MOHUTOPHI HEBA30K U, KAK OHU HaCTPauBarOTCs?

20. Yro Takoe «MHHUIMAIN3alUs PELICHUS», U Ul 4Yer0 OHA IPOBOJINUTCA?



21. Kakue oCHOBHBIC BU/IbI MHUIMATH3AIMH PEIICHUS UCTIONB3YIOTCs BO Fluent u, kak onn
peanusyrTcs?

22. JInst 9ero UChoiib3yeTcsi 00paboTUYUK pe3yabTaToB?

23. Kakrie OCHOBHBIE MTapaMeTphl MOKHO TIOKa3aTh B 00pab0TUnKe pe3yabTaToB?

Tema 6: MO,Z[GJ'II/IpOBaHI/Ie IIPOLECCOB rUAPOrasoAMHaAMHUKU B 3JICMEHTAX HHXKCHCPHBIX CUCTEM
KOTCJIbHBIX

1. Uem nBymepHas 3a1aua OTJIMYAETCA OT TPEXMEPHBIX?

2. B xakux ciydasx MOXHO TpEXMEPHYIO0 3aaady 0e3 0oubiioi omuoku npu CFD-monenupoBanuun
MTOMEHHTH ABYMEPHOI?

3. Kakue cyIecTByIOT OCHOBHBIE ITOIX0IbI TOCTaHOBKY 3a1a4 it CFD-ananm3a?

4. OCHOBHBIC TTPUHIIMITHI MOBHIIICHUS TOYHOCTH MoNTydaeMbIx pemenuit mpu CFD-monenupoBanumn?

5. YUeM otnuvaercs KOH(GOPMHas CETKa OT HEKOH(OPMHOM M KaKyl0 CIeAyeT HCronb3oBarh npu CFD
- MOJICITUPOBAHUU?

6. Kakue cyImecTByrOT TOCTOMHCTBA KOH(OPMHOM CETKH B CPAaBHEHUH ¢ HEKOH(OPMHOI?

7. Kakue cyliecTBylOT OCHOBHBIE JOCTOMHCTBA M HEJIOCTATKU TETPAdAPUUECKOM, TeKCaroHaaIbHOM,
MPU3MATHYECKON M reKcaroHaabHOU pacu€THbIX ceTok npu CFD-anamuze?

8. Kakwue cymecTByro MoJienu TypOyJISHTHOCTH TIOTOKA, B KAKUX CITydasX Kakue CJIeTyeT
UCIIOJIb30BaTh?

9. Uto Takoe «[IpUCTEHOYHbIC (YHKIIUNY, B KAKHX CIIy4asX KaKhe CIeayeT UCIOIb30BaTh?

10. Kakue cyIiecTByrOT MOIU(PHUKAIINN MOICITH TypOyaeHTHOCTH K-€7?

11. Kakue cyIiecTByrOT MOIU(PHUKAIIMN MOJIEITH TypOyIeHTHOCTH K-W?

12. Jlns gero ucnonb3yetcs moayinb CFD-Post?

13. Kakue ocHOBHBIE MTPUEMBI CO3/1aHUs TpaUUECKOT0 MOJIs PU BBIBEICHUHU PE3y/IbTaTOB Ha ILIOC-
KOCTb?

14. Kakue ocHOBHBIE MTPUEMBI CO3/IaHUsI BEKTOPHOT'O TOJISl IPU BBHIBEACHUH PE3yIbTAaTOB Ha
MJIOCKOCTh?

15. Kakue umeroTcsi BO3MOKHOCTH BU3YyaIM3alliH Pe3yNbTaToB pacyéra B nocrmupoieccope CFD-
Post?

16. KaKI/Ie CYHECTBYIOT ME€TOAbI COBMCCTHOI'O IIPCACTABIICHUSA HCCKOJIBKHUX paC‘léTHHX 683 B CFD-
Post?

Tema 7: MogenupoBaHue MPOLIECCOB KOHBEKTUBHOTO TEMJI000OMEHA

1. Uto Takoe conpspkEHHAs 3a7a4a U B UéM €€ OCHOBHBIE 0COOCHHOCTH?

2. Kakue cymiecTByIOT MOIX0/IbI K TOCTAHOBKE COMPSKEHHBIX UCCIIEN0BATENLCKUX 3a1au?

3. Kakue cymiecTByIoT 0COOEHHOCTH MOCTPOEHUS paCUETHBIX CETOK Ha IPAaHUIIAX PACUETHBIX
obracTteli Mpy pEIIeHUN CONPSKEHHBIX 3a/1a4?

4. Kakue CyIIecTBYIOT 0COOEHHOCTH 3arpy3Ku CeTOK conpspkEHHBIX 3a1a4 B ANSY'S Fluent?

5. Kakue cymiecTByr0 0COOCHHOCTH HACTPOUKH MOAYJISI IPU PEIICHUH COMPSHKEHHBIX 3a1a4?

6. Kakue cymiecTByIoT 0COOCHHOCTH BU3YalIM3allUU PACUETHBIX TaHHBIX MPU PEIICHUN
CONPSKEHHBIX 337124 C MCIOIb30BaHMEM BCTPOCHHOTO 00paboTyrka pesyasratoB ANSY'S Fluent?

7. Kakue cymiecTByIOT 0COOCHHOCTH BU3yallU3allii PACUETHBIX TaHHBIX TIPU PEIICHUN
COTPSKEHHBIX 3a/1a4 C UCIIONIb30BaHHEeM 00paboTunka pesynbraroB CFD-Post?

Tema 8: MoaenupoBaHue MPOIECCOB PaTUAIMOHHOTO TEIIO0OMEHA

1. Kakue ocobenHocTu co3ganusi reomerpuaeckux mojeneii st CFD-ananuza ¢ npuMeHeHueM
MoJieIeH Ty4yucToro Teriooomena’?

2. Kakue 0coOeHHOCTH 3aMEHBI IPOCTPAHCTBEHHBIX MOJICNIeH ABYMEPHBIMHU TTPH MOICITUPOBAHUT
JYYUCTOro TeriooomMeHa?

3. Kakwue cyiiecTByr0 IpHEMBI MOBHIICHUS TOYHOCTH MOJTy4aeMbIX Pe3yIbTaTOB MIPH
MOJIETMPOBAHUH JIyYUCTOTO TEMI000MeHa?

4. Kakue CyIiecTBYIOT OCHOBHBIE MOJISIIH JTIYIHCTOTO TETUI00OMEHa, KaKne, KOTaa CIeayeT
HCITOJIB30BAaTh?



5. Kakue CcyIecTByoT 0COOCHHOCTH MMOCTPOCHUS CETOK B MOJIENISX JIYYUCTOTO TEII00OMeHa?

6. Kakue cy1iecTByIOT OCHOBHBIE OCOOCHHOCTH HACTPOMKU periaTess Ipyu MOICTHPOBAHUT
TEIJI000MEHA U3JIYYCHUEM ?

7. Kakue CyIecTBy0T 0COOCHHOCTH BH3yaIH3allii pacuETHBIX JAHHBIX MPU PEIICHUH 3a/1a4
JYYHCTOrO TEII000MEeHa C HCIIOIb30BAHUEM BCTPOECHHOT0 00padoTurka pe3ynbratoB ANSYS Fluent?

8. Kakue cyiiecTByOT 0COOCHHOCTH BU3YaJIN3allMU PACUETHBIX JAHHBIX IPU PEIICHUH 3a/1a4
JYYHUCTOTO TEII000MEHa C UCII0JIb30BaHuEeM 00paboTurka pe3yiabratoB CFD-Post?

Tema 9: MonenupoBanne MHOTO(a3HBIX TCUCHUM

1. Yto Ha3bIBaeTCS KaBUTALUEH U KAKHUE y ITOT0 (DHU3UUIECKOTO SBICHUS OCHOBHBIC OCOOCHHOCTH?

2. Kakne 0cOOCHHOCTH cO3/IaHus reoMeTprueckux Mojenek nis CFD-ananm3a siBieHus
KaBUTaIUuu?

3. Kakue ocoO0eHHOCTH 3aMEHbI MPOCTPAHCTBEHHBIX MOJIEIICH TBYMEPHBIMU MPU MOICTHPOBAHUHI
KaBUTaIUu?

4. Kakue cymecTByIo MpuEMBbI TIOBBIIIICHHUSI TOYHOCTH MOJIy9aeMbIX PE3yabTaTOB MPU
MOJICTUPOBAHUM KaBUTAIIUH?

5. Kak 3ayaroTcest yciaoBysl KaBUTAIUH?

6. Kakue cymecTByr0oT 0COOCHHOCTH ITOCTPOCHUS CETOK B MOJCIIAX C KaBUTALIHCH?

7. Kakue cymecTByIOT OCHOBHBIC OCOOCHHOCTH HACTPOMKH periaTesist IpU MOICITHPOBAHUT
KaBuUTanun?

8. Kakue cyiiecTByIOT 0COOCHHOCTH BU3yaJIU3allMU PaCYETHBIX JAaHHBIX MPU PEIICHUH 33/1a4 C
KaBUTAIMEN C MCIIOJIb30BAHUEM BCTPOEHHOI0 00padboTurka pe3ynpratoB ANSYS Fluent?

9. Kakue cymiecTByIOT 0COOCHHOCTH BU3yallu3allui PACYETHBIX TAHHBIX MPU PELICHUH 3a/1a4 C
KaBUTAIMEeH C UCIOJIb30BaHHEM 00paboTunka pe3yabratoB CFD-Post?

10. Kakue cpe/ibl Ha3bIBalOTCS MHOTO(a3HBIMH?

11. Kakue ocobeHHOCTH co3nanus reomerpudeckux moaeneit nist CFD-ananuza npu
MOJICJIUPOBAHUH 33/1a4 C MHOTO(a3HBIMU CpeamMmu?

12. Kakue 0co6€HHOCTH 3aMEeHbI IPOCTPAHCTBEHHBIX MO/JIENEH JBYMEPHBIMU ITPH MOECIMPOBAHUN
MHOT0(a3HOTO TeUCHUS?

13. Kakue cyiecTByr0 MpruéMBI MOBBIIIEHUS TOYHOCTH MOTYyYaeMbIX pPe3yJIbTaToOB MpU
MOJIETTUPOBAHUU MHOTO(A3HBIX TEUEHUIT?

14. Kak 3amatotcs ycnoBusi MHOTo(a3zHOCTH?

15. Kakue cymecTByIOT 0COOEHHOCTH MTOCTPOCHHUS CETOK B MOJEISAX C MHOTO(a3HBIMU cpefamMu?

16. Kakue cy1iecTByIOT OCHOBHbIE OCOOCHHOCTH HACTPOUKH periaTess Ipyu MOJICTHPOBAHUT
MHOTO(a3HbIX TEUSHUN?

17. Kakue cymecTByIOT 0COOEHHOCTH BU3YyaIH3aIlUU PACUETHBIX JAHHBIX MIPH PEIICHUU 33]1a4 C
MHOTO(a3HBIMHU CpelaMi C UCTIOIb30BaHUEM BCTPOEHHOTO 00paboTunka pe3ynbratoB ANSYS Fluent?

18. Kakue cymiecTByIOT 0COOEHHOCTH BU3YyaTH3aIlUU PACUETHBIX JAaHHBIX MIPH PEIICHUU 3314 C
MHOTO(a3HBIMH CpelaMu C UCTIOIb30BaHNEM 00paboTunka pe3ynbratoB CFD-Post?

Tema 10: MoaenupoBaHu€ MPOIIECCOB IUIABICHUS U KPUCTAITU3AINH

1. OCHOBHOM MOAXOJ K CO3JaHUI0 MOJENEH JIJIs 3a71a4 IUIABJIICHUS U KPUCTAILIU3ALINK?

2. Kakum oO6pazom 3a1aéT mporiece nepexoaa Kuakou ¢hassl B TBEPAYIO?

3. Kakue ocoO0eHHOCTH TOCTCOSHUSI CeTKH TS 33/1a4 IJIaBICHUS U KPUCTAILTU3AIUN?

4. Kakyro mMozens TypOyJIEeHTHOCTH CIIeAYyeT HCIOIb30BaTh IS 33/1a4 C KpUCTaIU3aluen?
5. Kakum 006pa3oM ocyIiecTBIsSETCS BBIBOJ] PE3YIbTaTOB?

Tema 11: MOI[CJ'II/IpOBaHI/IC IIpoucccoB CMCCCO6pa3OBaHI/I}I 1 XUMHWYCCKHUX peaKLII/Iﬁ

1. Kakue 0CHOBHBIE MOJIXO0/IbI K MOJACIHMPOBAHUIO TOPEHUS?

2. Yro Takoe pacuéTHasi ceTka KOHEYHBIX 00BEMOB?

3. Kakum 006pa3om BBIMOTHSAETCS HACTPOKA MOAYJIS TSl pacuéTa KOHIIEHTpaIuii?
4. Kakum 00pa3oM BBITIOIHSAETCS HACTPOIKA MOIYJIS JUTSI MOJICTTUPOBAHMS TOPSHUS?
5. Kak nacrpauBaetcst mozaenb Non-Premixed Combustion?



6. Yro takoe pdf-radimma?

7. Kak 3ampaércst cocTaB ra30BOro TOIUIMBA B TPOTrPAMMHBIN KOMIUIEKC?

8. Kakum 00pazom oCyIIecTBIsIeTCS BBIBOJ PE3YIbTATOB?

9. Kakum 00pa3oM OCYIIECTBIISICTCS OCTPOCHUE TpadUUeCKUX 3aBUCUMOCTEH KOHIICHTpaIUi
BEIIIECTB BXO/SIIUX B MPOIYKTHI MTOJIHOTO CrOpaHus ra3a?

10. HeoOX0oauMo T y9UTHIBATh TyYUCTHIA TETUIOOOMEH TPU MOJICTHUPOBAHUN TOPCHUS?

7.3. CucteMa OLIeHUBAaHUS PE3YJIbTATOB O0YUYEHHUS 110 AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEIECHUN TEKYLIETrO

KOHTPOJIA YCIIEBAEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CUCTeMaTH3UPOBaHHbIE, TTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIIPOCAaM, BBIXOJSIIMM 3a IPEAEIIbI
y4eOHOU MPOrpaMMBEI;

- TOYHOE HCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPAaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- TIOJTHOE U TITyOOKOE YCBOCHHE OCHOBHOM U JIOMIOJIHUTEIILHON JIUTEPATYPHI,
PEKOMEHI0BaHHOM paboyeil mporpaMMoi 1Mo AUCIUTUTHHE (MOTYJIIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLIEHIUAX U HAIIPABICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OIIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYTUX JUCLMILIUH

HaBBIKH:

- BBICOKUH YpOBeHb c(hOpMHUPOBAHHOCTH 3asIBIICHHBIX B paboueii mporpamme
KOMIICTCHITU;

- BJIaZICET HAaBbIKAMU CAMOCTOSITENIbHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI 1 HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOJTHEHUS
3aJJaHNMH;

- TPaMOTHO 0OOCHOBBIBAET XOJ pEIICHUS 3a/1aY;

- 0e3ynpeyHo BiIa/IeeT HUHCTPYMEHTApUEM YUeOHOHN NUCHUIUIMHBI, YMEHHUE €r0
3¢ (HEeKTUBHO UCIIOIB30BaTh B IOCTAHOBKE HAYYHBIX M NMPAKTUUYECKHUX 33]a4;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSAX, AKTUBHO YYacCTBYET B
IPYNIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHb KYJIbTYPhl HCIIOJHEHUS 3aJaHUM

Ouenka
«XOpOII0» (3aYTEHO)

3HaHUS:

- IOCTaTOYHO TOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLUIUINHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCHUILIIUHE (MOAYIIIO)

YMEHHUS:

- YM€ET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIETIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIB3YyET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKH U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJIEET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €T0 UCIO0Jb30BaTh B
MTOCTAaHOBKE U PEIIEHNH HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMoCToOsTeNbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKIE€HUSX, BBICOKHH YpPOBEHb KYJIbTYpPbl HCTIOJIHEHUS 3a/IaHUM;

- CpeHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboueii mporpamme
KOMIICTCHITH;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Onenka 3HaHUA:

«yZIOBJIETBOPUTEIILHO - JOCTaTOYHbI MUHUMAJIBHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATYypPhl, PEKOMEHAOBAaHHON pabodell mporpaMmoii;

- HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHE OTBETa Ha BOIIPOCHI, YMEHHE JeIaTh BBIBObI 0€3 CYIECTBEHHBIX
O1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUAX, KOHLUENIHUAX U HAIIPABICHUAX
10 TUCLUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T NHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUY TUIIOBBIX 33]1a4;

- YMEET 10, PyKOBOJICTBOM IIPENOJABaTEINs PEIIaTh CTaHAAPTHBIE 3aa4n
HaBBIKU:

- paboTa 1oJ; pyKOBOJICTBOM IIPEIO/IaBaTeNs Ha IPAKTUYECKUX 3aHATHSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY aJITOPUTMA BBIMOJIHEHUS 3alaHUH

Ornenka 3HAHUS:

«HEYJIOBIICTBOPHUTEIBHO» |- hparMeHTapHbIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINIOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICJIbHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboueii mporpaMmMon 1o
M CLUTUIAHE;
YMEHHUSI:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIM4YUe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUU YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH ypOBEeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHI;

- OTCYTCTBHE HaBBIKOB CAMOCTOSATEIHHOU PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOJHEHUS 33 JaHUN

7.4. TeopeTnueckue BOIPOCH! U IPAKTUYECKUE 3aIaHUsI 1151 TPOBEACHUS MPOMEKYTOUYHOM aTTeCTalluu
oOyuaronuxcsi, He0OXOIUMBbIE IJIs OIICHKU 3HAHUM, YMEHHUI U HABBIKOB U (WJIHM) OMBITa PO eCCHOHATBHON
JesITeIbHOCTH, XapaKTePU3YIOIIUX 3Tarbl (OPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHOM MPOTPaMMBbI

7.4.1. TeopeTudeckue BONPOCHI Il MPOBEIEHHS TPOMEKYTOUHOM aTTecTali 00yJaroInuxcst
TEOPETUYECKUE BOITPOCHI K 9K3AMEHY

1. Kakue cymiecTByro METO/Ibl UCIIOJIB30BAHUSI OCHOBHBIX MCTOYHUKOB YHEPTUU B IPOMBILIIEHHON U
MaJIoi TeTI0PHEPTreTUKe?

2. [To xakuM KpUTEepUsSIM CPAaBHUBAIOTCS TIOKa3aTeNId PabOTHI IIEHTPATH30BAHHBIX U
WHMBUAYAIBHBIX CUCTEM TEIJIOCHA0KEeHUS?

3. Kakue cymiecTByrOT OCHOBHBIE TTPOOJIEMBI IEPEOCHAIIIEHUS i COBEPILICHCTBOBAHKSI OCHOBHOTO
obopynoBaHus KOTeNnbHbIX U TOLL?

4. Kakue MeTo bl MOTYT OBITh UCIIOJIb30BaHbI B MOBBIMIEHUH TETIOBOM A(h(hEKTUBHOCTH CXEMBI
OTOIUTEIBHO-TIPOU3BOICTBEHHOM MAPOBOM KOTEIbHON?

5. Kakuie MeTo/1b MOT'YT OBITh UCTIOJIH30BaHBI B IOBBIIIICHUH TEIIOBOM Y(P(HEKTUBHOCTH CXEMBI
OTOIHUTEIBHON BOJOTPEUHON KOTEIBHOM?

6. Kakuie MeTo/1b1 MOT'YT OBITh HCIIOIH30BaHbI B IOBBIIIICHUH TEIIOBOM (PPEKTUBHOCTU CXEMBI
TOL?

7. Kakuie MeTo/1bI MOT'YT OBITh UCTIOJIH30BaHBI B TOBBIIICHUH TEIJIOBOM 3P(PEKTUBHOCTH COBMECTHOMN
BBIPA0OTKH TETIJIOBOU M DNIEKTPHUECKON dHEprun Ha MUHU-TOL]?

8. Kakue MeTo/1bI MOTYT OBITh HCIIOIH30BAHbBI B TIOBBIIIICHUH TEIUIOBOH 3(ppekTHBHOCTH




UCIIOJIb30BaHUsI BTOPUYHBIX SHEPrOpecypcoB?

9. Kakue cymiecTByIOT OCHOBHBIE ITPOOIEMbI UCTIOIH30BAHUS BTOPUYHBIX SHEPrOPECypCcoB?

10. Kakue CyIecTByIOT COBPEMEHHBIE TIEPEOBbIEC TEXHOJIOTUH 3apyOeKHBIX M OTCUECTBEHHBIX
bup™m ISt UI3TOTOBIIEHUSI 000PYIOBAHUS KOTENbHBIX U TOL?

11. Kakure MeTo1b MOTYT OBITh HCIIOJIb30BAHBI B MOBHIICHUN Y(()EKTUBHOCTH HCIIOJIb30BAHHUS
HETPaTUIIMOHHBIX U BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTHH?

12. Kakue CymiecTBylOT COBPEMEHHBIC TEXHOJIOTUH MCIIOIb30BAHMS COTHEUHOW YHEPTUU?

13. Kakue MeToIbl MOTYT OBITh HCIIOJIb30BAHBI B MOBHIICHUN Y(()EKTUBHOCTH HCIIOJIb30BAHHUS
reoTepPMaIIbHBIX BOJI B IPOMBINIJICHHONH M KOMMYHAJIBHON TETIO3HEPTeTUKE?

14. KakoB 0CHOBHOM MPUHIIMI pabOTHI COTHEYHOM OaTapeun?

15. Kakue cymecTByrOT 0COOEHHOCTH MTPOSKTUPOBAHUS U HKCILUTYaTAI[F aBTOMATHU3UPOBAHHBIX
KOTEJIbHBIX B KOMMYHAJILHOUM U TPOMBIIIJICHHON TEIIO3HEPTETUKE MOBBIMIAIOIIHE () (HEKTHBHOCTH UX
paboThI?

16. KakoBa ocHOBHasI 3a7ja4a UCCIIEIOBATEILCKOM pa0OTHI HA SHEPTETUIECKUX 00BEKTaX
SHEPreTUKu?

17. lnst gero HeoOXoquMo Hcmoiib3oBanue coppeMeHHbix CAE-cucrem?

18. Uto u3 ceds mpeacTaBiseT YUCICHHBINA aHATN3?

19. KakoBa ocHoBHas poib CAE-crucTeM B Hcclie10BaTEIbCKOM ACATSIBHOCTH?

20. Kakue cymecTByO MpenMyIecTBa UCIIOIh30BAHUS YHCICHHOTO aHam3a?

21. Kakwue cymecTBYIOT OCHOBHBIC KPUTEPUHU OIICHKH IMPABUIIBHOCTH ITOTYIHBIICTOCS PEIICHUS?

22. B uém 3akiodaeTcs ocHoBHas posib oboiouku ANSYS Workbench?

23. Yto Takoe pacy€THbIA MOYJIb?

24. Kakue cymectByroT B mporpammHoM komiuiekce ANSY S moaynu aiis CFD ananuza?

25. Jlns gero ucnonb3yercs moayis ANSYS Design Modeler?

26. Jlns yero ucnons3yercs moayis ANSYS Meshing?

27. dns yero ucnons3yercs moayias ANSYS Fluent?

28. Il wero ucnonbizyercs Moayiabs ANSYS CFD-Post?

29. Kaky1o posib UrpaeT reOMeTpuuecKoe MOJICIIMPOBAHKE B HAYUYHO-UCCIIEI0BATEIbCKOM U
MPOEKTHO-KOHCTPYKTOPCKOM NeATENbHOCTH?

30. Uto takoe CAD-cucrema? OcHOBHOE €€ Ha3HauUeHUE?

31. Uto takoe CAE-cucrema? OcHOBHOE €€ Ha3HaueHHUE?

32. Uto takoe CAM-cucrema? OcHOBHOE €€ Ha3HaYeHHE?

33. Kaxkoit nopsaok B3aumoneiictesust CAD u CAM ¢ CAE- cuctemamu?

34. Kakue BUbI TEOMETPUUECKUX 0OBEKTOB MOTYT MOJBEPTaTHCS MOJEIUPOBAHUIO?

35. B uéMm ¢ ¢puznueckoil TOUKHM 3peHus 3aKirodaeTcs pasauia 3aaad B 2D u 3D mocranoBkax?

36. UTo BAMSET HA TOUHOCTH PE3YIHTATOB MOJCIUPOBAHUS?

37. Uem oTnHMyaeTcs CO3/IlaHUE MOJIeNIel Ha OCHOBE SCKM3UPOBAHUS OT CO3AaHUS MOJIeTIe Ha OCHOBE
MPUMHUTUBOB?

38. lns uero ucnonb3yrorces koMauael Extrude, Revolve, Sweep?

39. Jlnst gero ucnoab3yeTcs komanaa Skin/Loft?

40. JInsa gero ucnonb3yercs komanaa Boolean, Slice, Delete?

41. Jlns gero ucmoab3yeTcs komanaa Pattern?

42. Ilns gero ucnonb3zyercs komanaa Fixed Radius Blend, Variable Radius Blend, Chamfer?

43. Jlns uero ucnonb3yercs meHro Concept?

44. ]Ins 4ero ucmonb3yercs MeHio T100Is?

45. Jlns yero ucnonb3yetcst meHto Analyses Tools?

46. Uto Takoe mapameTpudeckue 00beKTh? J1Ji1 4ero OHU HCTIONB3YIOTCS?

47. Yrto Takoe pacuérHas ceTka?

48. Uem oTiaMyaeTcs peryisipHas pacuéTHasi CeTKa OT HEperysipHOi?

49. Yewm oTnmryaeTcss KOHPOpPMHAs pacy€THas CeTKa OT HEKOH()OPMHOI?

50. Kakue marematuyeckue dJIeMEHThI UCTIONB3YIOTCS AJIsi MOCTPOCHUS pacuéTHoi ceTku B 2D
3agadax”?

51. Kakue marematuyeckue dJIeMEHThI UCTIONB3YIOTCS ISl TOCTPOSHUs pacu€THo ceTku B 3D
3amayax’?

52. Kakue cymiecTByroT METO/Ibl IOCTPOEHUS CETKH?

53. Kak BiusieT ¢popma U BT 2JIEMEHTOB Ha TOYHOCTH pertaeMoil 3anaun? Kakue oCHOBHbBIE



MPUEMBI TIOBBIIICHUS TOYHOCTH PEIICHUS UCTIOIb3Yys HACTPOUKH IMOCTPOCHUSI CETKH?

54. Yto Takoe ['mobanbHbIe HACTPONUKH CETKH U YeM OHH OTJIMYArOTCs OT JIOKambHBIX?

55. JIns ero u Korjga HeoOXOAMMO BBIMIOTHSTH MOCTPOCHHUE MPU3MATHIECKUX AIIEMEHTOB, HCIIONIB3YS
uncrpymenrt Inflation?

56. Kakue MeTo1bl UCIIOJIb3YIOTCS AJIS IOCTPOCHUSI PETYIISPHBIX CETOK Ha CIOKHBIX T€OMETPUSIX?

57. 1o KakuM OCHOBHBIM KPUTEPHUSM MPOU3BOJUTCA OLIEHKA KAYECTBA IIOCTPOCHHOM pacuE€THOM
CeTKH?

58. Urto Takoe conpspkEéHHAS 3a7a4a U B 4éM € OCHOBHBIC OCOOCHHOCTH?

59. Kakue cymecTBYIOT MOJIXO0bI K ITOCTAHOBKE COMPSDKEHHBIX MCCIIEIOBATEIILCKUX 3a1a9?

60. Kakue cymecTByI0T 0COOEHHOCTH TOCTPOCHHUS PACUETHBIX CETOK HAa TPAHMIIAX PACYETHBIX
o0JracTeit mpu peIIeHUU CONPsDKEHHBIX 3a0a9?

61. Kakue cymecTByIOT 0COOEHHOCTH 3arpy3KH CETOK conpsukéHHbBIX 3amad B ANSYS Fluent?

62. Kakue cymecTByr0 0COOCHHOCTH HACTPONKU MOJIYJISI IPH PEIICHUN CONPSKEHHBIX 3a/1a4?

63. Kakue CymecTByIOT 0COOEHHOCTH BU3YATH3AINHN PACUETHBIX JAHHBIX MIPH PEIICHUN
COMPSKEHHBIX 3a/1a4 C HCIIOJIb30BAHKEM BCTPOSHHOTO 00paboTunka pe3yiabratoB ANSYS Fluent?

64. Kakue CymecTByIOT 0COOEHHOCTH BU3YATH3AINN PACUETHBIX JAHHBIX MIPH PEIICHUN
COMPSKEHHBIX 3a/1a4 C UCIIOJIb30BaHHEeM 00paboTunka pesynbraroB CFD-Post?

65. Kakne 0cOOCHHOCTH co3/laHus TeomeTpudeckux moxaenei mist CFD-ananmu3a ¢ mpumMeHeHHEM
MoOJIeJIel JTyYUCTOTo TermiooomMeHa?

66. Kakne 0coOEHHOCTH 3aMEHbI TPOCTPAHCTBEHHBIX MOJIEJICH IBYMEPHBIMU IIPU MOJICTUPOBAHIHT
JyYUCTOrO TeriooomMeHa?

67. Kakue cymecTByto npuémMbl MOBBIIIEHUS TOYHOCTH MOJIYYaeMbIX PE3yJIbTaTOB MpU
MOJIEJTMPOBAHUH JIYUUCTOTO TerooomMena?

68. Kakue cymecTByt0OT OCHOBHbBIE MOJIENIN JTYYHCTOrO TEIIO0OMEHa, KaKue, KOoraa cIeayeT
UCII0JIb30BaTh?

69. Kakue cymecTByOT 0COOEHHOCTH MTOCTPOCHHUS CETOK B MOJIEIISAX JIYYUCTOrO Terjooomena?

70. Kakue cymecTByIOT OCHOBHbIE OCOOCHHOCTH HACTPONKH PEIlaTesst PU MOJEIUPOBAHUH
Ter1000MeHa U3y4yeHuem?

71. Kakue cymecTByIOT 0COOEHHOCTH BU3YyaIU3allMHi PACUETHBIX JAHHBIX MIPH PEIICHUU 3324
JYYHCTOrO TEII000MEHa C HCIIOIB30BAHUEM BCTPOEHHOI0 00paboTurka pe3ynbratoB ANSYS Fluent?

72. Kakue cymecTByIOT 0COOEHHOCTH BU3YyaIH3aIMU PaCYETHBIX JaHHBIX MPU PEIICHUH 3a/1a4
JY4YUCTOrO TEIoo0MeHa C UCTob3oBaHueM oOpaboTunka pesynbratoB CFD-Post?

73. Uto Ha3bIBaeTCs KaBUTAIMEH U KaKHe Y 3TOTO (PU3UYECKOTO SIBICHUS OCHOBHBIE OCOOEHHOCTH?

74. Kakue 0coOOEHHOCTH co3/laHusi TeomeTpudeckux mozaeneit ans CFD-ananuza sineHus
KaBUTaUu?

75. Kakue 0cOOEHHOCTH 3aMEHBI TPOCTPAHCTBEHHBIX MOJIEJIeH IBYMEPHBIMH MPU MOJICTUPOBAHUH
KaBUTauu?

76. Kakue cymecTBy0 NpuéMBbI MOBBIIIEHUS TOYHOCTH MOJTYYaeMbIX PE3yJIbTaTOB MpU
MOJIETTUPOBAHUU KaBUTAIUU?

77. Kak 3a1at0TCsl YCIOBUS KaBUTAIUM?

78. Kakue cymecTByIOT 0COOEHHOCTH MTOCTPOCHHUS CETOK B MOJIEINISAX C KaBUTAIHEH?

79. Kakue CymecTByIOT OCHOBHBIE OCOOCHHOCTH HACTPOWUKH peIIaTes PU MOJIEIUPOBAHUH
KaBUTauu?

80. Kakue cymiecTBytoT 0COOEHHOCTH BU3YalIU3aIMK PACUETHBIX JaHHBIX MIPH PEIICHUH 33724 C
KaBUTAIMEH C HCIOJIb30BAHUEM BCTPOECHHOTO 00padoTurka pe3yinbpratoB ANSYS Fluent?

81. Kakue cymiecTByroT 0COOCHHOCTH BU3YallU3allMK PACUETHBIX JaHHBIX TIPU PEIIEHUH 3aa4 C
KaBHUTalMEeH C UCTONb30BaHHEeM 00padoTurka pe3ynbratoB CFD-Post?

82. Kakue cpespl Ha3bIBAIOTCS MHOTO(GA3HBIMU?

83. Kakue ocobeHHOCTH co3naHus reomerpudeckux moaeneit nust CFD-ananuza npu
MOJICTTUPOBAHUH 331a4 C MHOTO(a3HBIMU CpeamMu?

84. Kakue 0coOEHHOCTH 3aMEHBI IPOCTPAHCTBEHHBIX MOJIENIeH JBYMEPHBIMHU ITPH MOAECIUPOBAHUN
MHOTO(a3HOTO TeUCHUS?

85. Kakue cymiecTByto mpuémMbl MOBBIIICHHUS TOYHOCTH MOTYYaeMbIX PE3YIbTAaTOB MPH
MOJIETUPOBAHUU MHOTO(Aa3HBIX TEUEHUIT?

86. Kak 3amatorcs ycinoBust MHOTO(a3HOCTH?

87. Kakue CcymiecTByl0T 0COOCHHOCTH MTOCTPOEHUS CETOK B MOJIENISIX ¢ MHOTO(a3HBIMU cpenaMu?



88. Kakue cymiecTBytoT OCHOBHBIE 0COOCHHOCTH HACTPONKH PEIIaTetsi MPU MOJCIUPOBAHUH
MHOTO(a3HBIX TEUCHUN?

89. Kakue cymiecTByloT 0COOCHHOCTH BU3YalIM3allMK PACUETHBIX JAHHBIX TIPH PEIICHUU 33724 C
MHOTO(a3HBIMH CpeZlaMu C HCITOJIb30BaHUEM BCTPOCHHOTO 00paboTturka pe3yabtaroB ANSY'S Fluent?

90. Kakue CymecTByIOT 0COOCHHOCTH BU3YyaTH3AIIUN PACYETHBIX JAHHBIX MIPH PEIICHUU 3314 C
MHOTO(a3HBIMU CpeJlaMH C UCII0Ib30BaHHEM 00paboTurka pe3yinbratoB CFD-Post?

91. Kakue oCHOBHBIE MOAXObI K MOJICTUPOBAHUIO TOPEHUS?

92. Yrto Takoe pacu€THasi CeTKa KOHEYHbIX O0BEMOB?

93. KakuM 00pa3oM BBIITOIHACTCS HACTPOKMKA MOIYJIS JIJIs pacuéra KOHIICHTpaLHii?

94. Kakum 00pa3oM BBITIOJIHAETCS HACTPOMKA MOYJIS JIsi MOJICTTHPOBAHUS TOPEHUS?

5. Kak nacrpauBaercs mozaens Non-Premixed Combustion?

6. Yro takoe pdf-rabmmma?

7. Kak 3amaércst cocTaB ra30BOTO TOILIMBA B MIPOTPAMMHBIN KOMILIEKC?

8. KakuM 00pa3oM oCyIlecTBIISICTCS BBIBOJI PE3YIbTAaTOB?

9. Kakum 00pa3oM OCyIIeCTBISETCS TOCTPOSHUE TPadhUICCKIX 3aBUCUMOCTEH KOHIICHTPAIIHIA
BEIIECTB BXO/ISIIUX B MPOIYKTHI MTOJIHOTO CrOpaHus ra3a?

10. HeoOX0oauMo JT1 YYUTHIBATH JIYYUCTHIH TEIUIOOOMEH IPHU MOJICIIMPOBAHUH TOPEHUS?

7.4.2. IlpakTueckue 3aJaHus AJs IPOBEACHUS IPOMEXKYTOUHOM aTTecTalluu 00yJyaroumxcs
[IpakTrueckue 3aqanus Uil MPOBEACHUS MPOMEKYTOUHON aTTECTAIMK 00YUaIOUIUXCSl Pa3MEIIECHBI

o agpecy DMOC Moodle (https://moodle.spbgasu.ru/pluginfile.php/322667/mod_resource/content/2/%

D0%9F%D0%97_%D0%A2%D0%93%D0%A3.pdf))

7.4.3. IlpumepHbIe TEMBI KYpCOBOM pabOThI (IIpoeKTa) (MIpU HATMYUN)
Tema kypcoBoii paboTsl: MccenoBanne KOXKyX0TpyOHOTO TEIUIOOOMEHHHKA U 3JIEMEHTa MECTHOTO
CONPOTHUBIICHUS CUCTEMBI [10J1a41 BO3/yXa Ha TOPEHHE OTOIUTEIBHO-IIPOU3BOACTBEHHON KOTEIbHON

KoMmuiekT 3aianuii 1J1st KypCOBOTO MPOEKTA CONCPIKHUT:

1. TexHUYECKHE XapaKTESPUCTUKH JIEMEHTa MECTHOT'O COMPOTHBIICHUS U KOKYXOTPYOHOIO
TEIIOOOMEHHHKA;

2. PexxuMHbBIE XapaKTePUCTUK TETNIOOOMEHHHKA;

3. PexxnmHbBIC XapaKTEPUCTHK JIEMEHTa MECTHOTO COITPOTHBIICHUS;

4. Tlops 10K BHITIOTHEHUS 3a/1aHUS.

7.5. Metoanueckue MaTepualibl, ONIPEACIISIIONINE MPOLIeAYPhl OLICHUBAHUS 3HAHUW, YMEHUM, HABBIKOB U
(unu) ombiTa MPO(hEeCCHOHATBFHON JeSTENIbHOCTH, XapaKTepHU3yIOIIKe 3Tanbl ((OPMUPOBAHHS KOMITETEHITUI
[Iponienypa npoBeaeHUs] MPOMEXKYTOUYHON aTTeCTAIluU U TEKYILET0 KOHTPOJIsl YCIIEBAEMOCTH
perlaMeHTUPYETCS JIOKaTbHBIM HOPMATUBHBIM aKTOM, ONPEEIISIONIUM MOPSAI0K OpraHu3aluy u
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXYTOYHOM aTTECTAIIMK O0YJarOIIHXCS.
[Iponienypa oneHnBaHus (HOPMUPOBAHUSA KOMITETEHIIUN TTPU TTPOBEICHUH TEKYIIETO KOHTPOJIS
NpuBecHa B 1. 7.2.
TurnoBbie KOHTPOJIbHBIC 3aJJaHUSI WJIM MHBIE MaTE€pUaJIbl TEKYIIEr0 KOHTPOJISI IPUBEICHBI B 11. 7.3.
[TpomexxyTouHas aTTecTarus 1o JUCIUILIMHE TPOBOIUTCS B opMe dK3aMeHa B 1 cemecTpe.
DK3aMeH MPOBOAUTCS 10 OmieTam. B ax3amMeHaIMOHHBIA OUJIET BKIFOUYCHBI TEOPETUYCCKHE BOITPOCHI
Y TIPaKTUYECKHE 3aaHMS, COOTBETCTBYIONINE COACPKAHUIO (POPMHUPYEMBIX KOMITCTCHIIHI.
[IpoaoKUTENBEHOCTS SK3aMEHAIIMOHHOW MPOBEPKHU 3HAHUM cocTaBisgeT 90 MUHYT.

7.6. Kpurepuu onieHuBanus chOpMHUPOBAHHOCTH KOMIIETCHIIUN TTPH MTPOBEICHUH MPOMEKYTOTHON
aTTecTaluu

YDpOBEHL OCBOEHMS 1 OLICHKA

Kprepum Ornenka OueHka
«HEYIOBIICTBOPHUTEND | «yI0BIeTBOpUTENbH | OILEHKA «XOPOIIO» O1eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHOY «3a4TEHO»




YpoBEeHb OCBOCHUS

YPpOBEHb OCBOCHUS

YpoBeHb OCBOCHUS

YPpOBEHb OCBOCHUS

KOMIIETCHITHH KOMIIETCHITNH KOMITETEHITHH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmn Kommerenun Kommerennuu
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. c(hOpMHUPOBAHBI.
3HaHusg oTcyTcTBYIOT, |  ChopMHUpOBaHBI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsSI U HAaBbIKU He | 0a30BbIe CTPYKTYPHI | CHCTEMHbIE. YMEHHUSI | apryMEHTHPOBAHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCAT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PENpOAYKTUBHBIN YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII MPUMEHSIFOTCS K PEILICHUIO KaK
Xapakrep. PEIIEHUIO TUTTOBBIX TUIIOBBIX, TaK U
HemoHcTpupyercs 3a/laHuH. HECTaH/IaPTHBIX
HU3KHUI YPOBEHb JleMoHCTpUpYyeTCS | TBOPYECKUX 33/JaHUU.
CaMOCTOSITENIbHOCTH JIOCTaTOYHBIH JlemoHCTpUpyeTcs
MIPAKTUYECKOTO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSITENIbHOCTH | CaMOCTOSITEIbHOCTH,
YCTONYHUBOTO BBICOKAsl aJallTUBHOCTD
MPAKTUYECKOrO | MPaKTUYECKOTO HaBhIKA
HaBBIKA.
OO0yuaromuiics OOyuaromuiics OO6yuarommiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,
POOEITBI B 3HAHUSX TEOPETUIECKOTO IOHMMAaHUE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTrepuania; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIUPYEMOTO | 3HAHUS MPOTPAMMHOTO
MIPUHIAITHATEHBIC HA OCHOBHBIC o0beMa MaTepuaia;
OITMOKY TIPH OTBETE | BOMPOCHI, OLTUOKHU B MIPOTrPAMMHOTO -II0JTHOE TIOHUMaHUE
Ha OCHOBHBIC OTBETE, MaTepuana, CYITHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3HAHUSA B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MTOHNMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTtepuaa MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOITIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSTHH, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSCHATH CBS3b | paMKaX 00CYKIaeMBIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | IPAKTUKU U TCOPHH, 3aJIaHuH;
JIOTIOJTHUTEIBHBIX | HA IOMOJTHUTENbHBIE BBISIBIISITH -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOpPEYHS, YCTaHABIIUBAThH U
3a/iaHuil ounera. POOJIEeMBI U OOBSCHSTH CBSI3b
TEHCHIINH MPAKTUKU U TEOPHH,
pa3BUTHS; -IOTUYECKU
-IIpaBUIBHBIC U nocleI0BaTeNbHbIE,
KOHKpeTHbIE, 0e3 COJIEp>KaTENbHEIE,
rpyObIX OIMHOOK, KOHKPETHbIE U
OTBETHI Ha HCYEPIBIBAIOIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJIaHUS
BOTIPOCHL. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI
9K3aMCHAaTopa.




[Ipu BbIMONIHEHUH OOyyvarommiics OO6yuarommiics OO0yyaromumiics
MPaKTUYECKOTO BBIIIOTHHII BBIIOJTHUIT MPaBWJILHO BBITTOJTHUII
3a7aHus Ouiera MPaKTHUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/IaHHE
oOyyJaroruiics 3a7aHue ouera ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOJAEMOHCTPUPOBAJT | CYIIECTBEHHBIMHU HeOOJIBIIIUMU OTJINYHBIC YMEHUS B
HEJOCTAaTOYHBIN HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Jonyckarores [Tokazan xopomme | ydeOHOro MaTepuaa.
[IpakTnueckue OIINOKH B YMEHHS B paMKax Pemraer
3aJlaHus HE COZICp’)KaHUU OTBETA OCBOCHHOT'O MPEeJI0KEHHBIE
BBITTOJTHEHBI 1 pelIeHun y4eOHOT0 MPAKTUYECKUE 3aJITaHUS
YMEHHUS OO6yuaromuiicst He MPAKTUYECKUX Marepuaa. 0e3 oIHnooK
OTBEYAET HA BOMPOCHI 3aJIaHNH. [IpennoxxeHubie OTBeTHII Ha BCE
ounera npu IIpu oTBeTax Ha MPAKTUYECKHUE JIOTIOJTHUTEIIbHEIC
JIOTIOJTHUTEIIBHBIX JIONIOJTHUTEIbHBIC | 3aJaHus PEUIEHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HeOOJIBIIUMU
MpernojiaBaTes. JIONYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEHA. OTBeTniI Ha
OOIBIIMHCTBO
JIOTIOJTHHUTEIILHBIX
BOIIPOCOB.
He moxet BoIOpaTh HcneiThiBaeT be3s 3aTpynHenuii [Ipumensier
METOJIUKY 3aTPYIHEHHS 10 BBIOHpaeT TEOPETUYCCKHEC 3HAHUS
BBIIIOJITHCHUS BBIOOPY METOJIMKH CTaH/IAPTHYIO JUTSI BBLIOOpA METOAUKH
3aJIaHuH. BBIIIOJTHECHUS METOJIUKY BBIIIOJTHEHMS 3aJaHUI.
Jlomyckaet rpyObie 3aJlaHul. BBIIIOJIHCHHS He momyckaet ommbok
OIIMOKH MPH JlomyckaeT ommOKu 3aJaHMI. IIPY BBITTOJTHCHUH
BBIIIOJTHEHHH P BbINOJHEHUN | JlomyckaeT ommoKu 3aJaHHM.
3aJaHUM, 3aJaHNH, P BBITTOJIHCHUUT CaMOoCTOSITENILHO
HapyLIAIOIINUE JIOTUKY | HApYIIEHUS JTOTUKHU 3aJ]aHu, HE aHATN3UPYET
pelIeHHs 3a/1a4. peIIeHHs 3a1a4. Hapyliaromue pe3yJabTaThI
BJIAJICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUS | BBINOJHEHUS 3a/1aHUM.
HABBIKAMH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3aJa4 I'pamoTHO
BBIBOJIEL. dbopmynupoBanuem | Jlenaetr KOPpEeKTHBIE |  OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIEI ITO perieHus 3aaad.
000CHOBATh BBIBOJIOB. pe3yabTaram
aJITOPUTM HcnoeITEIBaeT pelIeHus 3a/1aun.
BBIIIOJTHCHUS 3arpyaHeHus ipu | OGOCHOBBIBACT X0/
3aJlaHuH. 000CHOBAaHHH penieHus 3aaa4 6e3
aJIropuT™Ma 3aTpyAHEHUH.
BBIIOJTHEHHUS
3aJaHuM.

OlIeHKa 10 TUCIUTIINHE 3aBUCUT OT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIINM, 3aKPEINICHHBIX 3a
JTUCITUTIINHOM, U TIPEACTABIISET COO0M cpeHee apu(MEeTHUECKOE OT BBICTABICHHBIX OIICHOK IO OT/ICIbHBIM
pe3ynbTaTam oOydeHHs (3HAHUs, YMEHHS, BJIa/ICHHEC HaBbIKAMU ).

OlLIeHKa «OTJIMYHO»/«3a4TCHO» BBICTABJISETCS, €CIIM CpeHee apu(PMETHISCKOS HaXOIUTCS B
uHTepBaie ot 4,5 no 5,0.

OlIeHKa «XOPOIIIOY»/«3a4TEHOY BBICTABIISACTCS, €CIU CpeHee apu(hMETHUESCKOE HaXOAUTCS B
uHTEepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIACTCS, €CIU CpEIHEE apu(METHIESCKOE
HaXOJUTCS B MHTEpBaJe oT 2,5 110 3,4.

OreHKa «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABIISIETCS, €CIIH CpeliHee apudmMeTHieckoe
HaxoauTcs B uHTepBae ot 0 1o 2.,4.




8. YueOHO-MeTOAMUYECKOE M MATEPUATBLHO-TEXHHYECKOE o0ecneuyeHue TUCIHIJIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
o KonunuectBo
Ne ABTOp, Ha3BaHHE, MECTO U3JIAHUS, H3AATEILCTBO, TOJ U3AAHUS YIeOHOU 1
/1 y4e0HO-METOIUIECKON JTUTePATyPhI PK3EMILIADOB/SCKTD
oHHbIN angpec ObC
OcHoBHas JIuTEpPaTYpa

®enoposa H. H., Basisrep C. A., 3axaposa 1O. B., MoaenupoBanue

{ |THApOTa3’oIMHAMHYECKHX MPOLECCOB B ITK ANSYS 17.0, HoBocubupck: http://www.iprbooksh
HoBocubupckuii rocy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBII op.ru/68793.html
yauBepcuteT (Cuberpun), 9bC ACB, 2016

JonoJHuTeIbHAS JIUTEPATYPA

1 ®denoposa H. H., Baisrep C. A., Jlanunos M. H., 3axaposa 1O. B., OcHoBbI https://e.lanbook.com
pa6otel B ANSYS 17, Mocksa: JIMK IIpecc, 2017 /book/90112
Hensrun I'. H., Jle6enes B. 1., Ilepmskos b. A., Xasanos I1. A.,

2 100
Tennorenepupyromue ycranoBku, M.: bacret, 2010
®enopora H. H., Banerep C. A., 3axaposa 1O. B., MoxenupoBanue

3 |TMApOra3oMHAMHYECKHX MPOLECCOB B ITK ANSYS 17.0, HoBocubupck: http://www.iprbooksh
HoBocubupckuii rocy1apCcTBEHHBIN apXUTEKTYPHO-CTPOUTEIHHBIN op.ru/68793.html
yausepcuteT (Cuberpun), 9bC ACB, 2016

4 bacos K. A., I'padpuueckuii uarepdetric komriekca ANSYS, Capatos: http://www.iprbooksh
ITpodobpazosanwue, 2019 op.ru/87991.html
[Hlamanun A. 1O., PacyeTbl KOHCTPYKIIHMIA METOOM KOHEYHBIX DJIEMCHTOB B ) .

1 |ANSYS, MockBa: MocKOBCKas rOCyIapCTBEHHAs aKaJeMHs BOJIHOTO hitp://www.iprbooksh

Tpancnoprta, 2012

op.ru/47951.html

OO6yuaromuecs u3 yrciia MHBaIUI0B U il ¢ OB3 obecnieunBaroTCsl meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH PECypcaMu B (OpMax, aIalTHPOBAHHBIX K OTPAHUYCHUSAM HUX
310POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTepHET», HEOOXOIUMBIX IS
OCBOEHUS AUCIUILTUHBI (MOTYIs)

HanmenoBanue pecypca ceTtu ((I/IHTepHeT» 9J'IeKTpOHHLII71 aZipec pecypca

Kypc "Temnorenepupytomue ycranosku" nHa LMS Moodle

hp?id=556

https://moodle.spbgasu.ru/course/view.p

8.3. IlepeueHb cOBpeMEHHBIX MTPO(ECCHOHABHBIX 0a3 TaHHBIX U MHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DNeKTPOHHBIN ajpec pecypca

ObpazoBarenbHble nHTepHET-pecypebl CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
internet-resursy/

OneKTPOHHBIN (POH MPaBOBOW K HOPMATUBHO-TEXHUUECKOMN
JOKYMEHTAIMHU B 00JIACTH CTPOUTENHCTBA U MPOSKTUPOBAHUS,
0€30MacCHOCTH U OXpaHbl TPY/1a, SHEPreTUKHN U HedTerasa, npasa.

http://docs.cntd.ru

EnuHbIH 21eKTPOHHBIN pecypc y4eOHO-METOIUYECKON TUTEPATyPHI
CIIGI'ACY

www.spbgasu.ru

Poccwuiickast rocynapcTBeHHast OMOJIMOTEeKa

www.rsl.ru

DneKTpOHHO-0MOIMoTeYHas cucteMa uznarenbera "KoHcynbTanT
cryaeHTa"

https://www.studentlibrary.ru/

Hayunas snexkrponnas 6ubnuorexa eLIBRARY.RU

Hayunas snekTpoHHas
6ubamorexka ELIBRARY.RU

DJIeKTPOHHO-O0MOIMoTeYHas cucteMa n3aarenbersa "IPRsmart”

http://www.iprbookshop.ru/




DIeKTPOHHO-0MOIMoTeuHas cucteMa uznarenabcrsa "FOPAUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-OMOIMOTEeYHAas cCMcTeMa n3aareabcra ""JIanp"

https://e.lanbook.com/

OnexkrpoHHas oubnuoreka Mpbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema nucranionnoro ooyuenus CIT6GIACY Moodle

https://moodle.spbgasu.ru/

8.4. Ilepeuenp MHGOPMAITMOHHBIX TEXHOJIOTHM, UCTIOIB3YEMbBIX IPU OCYILIECTBICHUH 00pa30BaTEIbHOIO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepeyeHb JIMIEH3MOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0

IporpaMmMHOro obecneyeHus

Haumenosanue

Crioco0 pacrpocTpaHeHHS
(JIMLIEH3MOHHOE WJTU CBOOOTHO
pacnpoCcTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

CyOnHIIeH3UOHHBIN T0TOBOP
Nel1976-110/2017-C3DO ot

Ansys 16.10.2017 r. ¢ 3A0 "KAJI®EM
Cu-Aii-Oc". JIunensust OeccpoyHast
Jorosop NeTr000660287 ot

Solid Works Bepcust 2019 27.09.2021 r. ¢ AO "CodrJlaitn

Tpenn". Jluensus go 30.11.2024

NanoCAD BIM Kouctpykiuu

Cepruduxar ¢ 14.09.2022

NanoCAD HMmxenepusiii BIM

Cepruduxar ¢ 14.09.2022

NanoCAD (3D, Mexanuka, Pactp, CITJIC, Tonomian)

Ceprudukar ¢ 14.09.2022

LibreOffice

CB00OOHO pacpoCcTpaHsIeMOe

8.5. MarepuaabHO-TEXHUUYECKOE 00€CIICUCHNUE TUCITUTIITUHBI
CaezieHnst 00 OCHAIICHHOCTH YYE€OHBIX ayAUTOPUN U TOMEIICHUH JIJI1 CAMOCTOSITEIIbBHONW PaObOThI

HaumenoBanue yueOHBIX ayJUTOPHI U
MOMEIIIEHUH ISl CAMOCTOSITENIEHOM pabOTHI

OcHalieHHOCTh 000pPYJOBAaHUEM U TEXHUUYECKUMHU
CpeAcTBaMu 00y4YeHuUs

25. YueOHble ayTUTOPUH JIJIsl IPOBEACHUS
MPAaKTUYECKHUX 3aHITUH, KypCOBOTO
MIPOEKTUPOBaHHUS (BBIIIOJHEHUS KYpCOBBIX paboT),
IPYIIOBBIX U UHIUBUAYAIBHBIX KOHCYJIbTAIUH,
TEKYILETro KOHTPOJIS U POMEXKYTOUHOH
aTTeCTalluu

KommiekT MynbTUMeInitHOT0 000pyI0BaHUS
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIbTUMEUIHBIN
IIPOEKTOP, IKPaH, ayIn0-CUCTEMA), TOCKA, KOMILJIEKT
y4aeOHOM MeOenH, MOAKITI0UEeHNE K KOMITBIOTEPHOM
cetu CII6I'ACY, Bbixoa B HTEpHET.

25. TlomeneHus Uit CaMOCTOSITENIEHON PabOTHI

[Tomenienue 17151 CaMOCTOSITENILHOM pabOThI
(unTanbHbIN 3211 6ubmmoreku, ayn. 217): I[IK-23 mr., B
1.9. 1.- [IK s mun ¢ OB3 (cuctemublif 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C TIOJKITIOYEHUEM K
cetn «MIHTEpHET» U 0OEcCTIeueHueM JJOCTyTIa B
ANIEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

25. YueOHble ayTUTOPUH JIJIsl IPOBEACHUS
JIEKITUOHHBIX 3aHITUHI

KommuiekT MmynbTuMeIuitHOro 060pya0BaHUs
(TepcoHaIbHBINA KOMITBIOTEP, MYJIbTUMEUITHBIN
IIPOEKTOP, PKPaH, ayIn0-CUCTEMA), 1OCKA, KPaH,
KOMILIEKT Y4eOHOI MeOent, MOAKII0OUeHHE K
kommnbroTepHoit cetu CIIOI'ACY, Beixoq B IHTepHeT.

I[J'I}I MHBAJIWJO0B U JIHUII C OB3 o0ecneunBarOTCS CIICHHAJIBHBIC YCIIOBHA AJIA IMOJIYUCHUA
O6pa30BaHI/I$I B COOTBCTCTBUU C TpeGOBaHI/IHMI/I HOPMAaTUBHO-TIPABOBBIX JOKYMCHTOB.
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