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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
[enstMu OCBOGHMSI TUCIUIUIUHBI SIBJISIFOTCS MTOJATOTOBKA CIIELUATIICTA B 00JACTH MPOEKTUPOBAHUS,
CTPOUTENbCTBA, IKCIUTyaTallM U SHEProaHaIn3a OTOMUTEIbHBIX, OTOMUTEIHHO-TIPOU3BOICTBEHHBIX 1
MIPOU3BOJICTBEHHBIX KOTEIbHBIX, OCHAIIEHHBIX APOBBIMU U BOJOTPEHHBIMU KOTJIOArperaraMu Majioi u
CpeIHEel MOUTHOCTH — UCTOYHUKOB, KOTOpbIe Hapsaay ¢ TOL] ABISIOTCS OCHOBHBIMH TEIIOTC€HEPUPYIOLTUMU
MCTOYHUKAMU JJI CUCTEM TEIUIOCHAOKEHUS KITMITHO-KOMMYyHalIbHOTO cekTopa (JKKC), mpoMblImeHHbIX
OPEINPUATHIA U APYTUX 0OBEKTOB PA3IMUHOTO Ha3HAUCHHUSI.
3aiayamMy OCBOCHHMSI TUCIUIUIMHEI SIBJISIFOTCS Mepeaya CTYACHTY KOMILIEKca He0OXOIMMBIX 3HAaHUH
0 MMPOEKTUPOBAHUIO, IKCILTyaTalliy U YPHEProaHAIN3Y KOTENIbHBIX; BHIOOPE; pacuére U SHEeproaHalinse
bu3nYECKUX MPOIIECCOB MPOXOASIINX B 3JIEMEHTAX MPUHIUITUAIBHBIX TEIUIOBBIX CXEM KOTEIbHBIX U
KOTEJIbHBIX arperaTtoB; pacyeTy U SHEProaHaIN3e MHKEHEPHBIX CUCTEM KOTEJIbHBIX, a TAKKE OCHOBHOTO U
BCIIOMOTaTeNIbHOTO UX 000pY/IOBaHUs; yCIOBUil Oe30macHoi U 3 GEeKTUBHOM SKCIUTyaTallui 000pyI0BaHuUs

KOTCJIbHBIX.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI 10 M CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIN

KOI[ N HAUMCHOBAHHEC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIH

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
IUTaHUPYEeMBbIX pe3ynbraToB ocBoeHus OITOII

IIK-10 Crnocoben
OpraHu30BaTh OLICHKY
KauecTBa M SKCIICPTHU3bI HA
00BeKTax
TPaloCTPOUTEILHOM
JIEATEIbHOCTH

ITK-10.1 IIpoBogut
AKCIIEPTHYIO OLICHKY CBOMCTB U
KaueCTB UCCIIEyeMOro 00BhEKTa
rpagoCTPOUTEIIBHOMN
JIEATEIIbHOCTH

3HaeT

OKCIIEPTHYIO OIEHKY CBOWCTB M KayecTB
UCCIIEAYEeMOTro O0BEKTa TPagoCTPOUTEIHHON
JIeATETLHOCTH

ymeeTr
MPOBOJAUTH 3KCIEPTHYIO OIEHKY CBOWMCTB H
Ka4yeCcTB HCCIIElyEMOTO o0BeKTa
rpaoCTPOUTEIILHON JEITEILHOCTH

BJIajeeT

HaBbIKaMH IIPOBCACHUA BKCHCpTHOﬁ OILICHKHA
CBOICTB M KauyecTB HCCIEAYEMOro OOBEKTa
rpajioCTPOUTEIBHON AEATEITbHOCTH

ITK-10 Criocoben
OpraHH30BaTh OICHKY
KauyeCcTBa M SKCIIEPTHU3bI HA
00BeKTax
IPagoCTPOUTETBHOM
JEATELHOCTH

I1K-10.2 OcymecTBasier
pa3paboTKy U aKTyalu3alnio
MIPOEKTOB MPABOBBIX,
TEXHUYECKUX, OPTraHU3ALUOHHO
-METOJUYECKUX JOKYMEHTOB B
00JacTu OIIEHKU KayecTBa U
AKCIIEPTU3BI

3HaeT
pa3pa60TI<y u AKTyaJIM3alluIO IIPOCKTOB
IIpaBOBLIX, TCXHUYCCKUX,

OpPraHru3alilMOHHO-MCTOJUYCCKHUX OOKYMCHTOB
B 00JIacTH OICHKH Ka4€CTBA U OKCIICPTUI3LI

ymeeT
OCYILECTBIISATh Pa3pabOTKy M aKTyaJH3allHio
MIPOCKTOB NIPaBOBBIX, TEXHUYECKHUX,

OpPraHru3alilMOHHO-MCTOJUYCCKHUX OOKYMCHTOB
B 00JIacTH OICHKH Ka4€CTBa U OKCIICPTUI3LI
BJIaJeceT

HaBbIKaMH  OCYHICCTBJICHHA pa3pa60TKH n
aKTyajiu3aluu IIPOCKTOB IIpaBOBLIX,
TCXHUYCCKUX,
OpPraHru3aliMOHHO-MCTOJUYCCKHUX OOKYMCHTOB
B 00J1acTH OILICHKU Ka4Y€CTBA U SKCIICPTU3BI




T1IK-10 Criocoben
OpraHM30BaTh OICHKY

Ka4C€CTBA 1 SKCIICPTU3bI HA

00BeKTax
TpaloCTPOUTEIBLHOM
JIeSITETbHOCTH

ITK-10.3 OcymiecTBisieT
pa3pabOTKy U peaTu3alfio
MeponpusTHsi(Hif) mno
MOBBIICHUIO YPPEKTUBHOCTH
JESITEIIbHOCTH OIEHKU
KaueCcTBa M SKCIIEPTHU3HI B
TPaloCTPOUTEIBLHOM
JESITEIIbHOCTH

3HaeT

pa3paboTKy M peamu3anuio MeponpusTus(uii)
o TOBBIIICHUIO s dexTuBHOCTH
JESITEIIbHOCTH OIICHKH KaueCTBa U IKCIIEPTU3HI
B IPaJIOCTPOUTEILHOM ACSITEILHOCTH

yMeeT

OCYIIECTBIISITh  Pa3paboOTKy H peaTu3aIuio
MeponpusTusi(uil) o MTOBBILIEHUIO
s peKkTUBHOCTH JeATeIIbHOCTH OIIEHKH
KauecTBa U IKCIEPTU3BI B TPAIOCTPOUTEIHLHOM
JIESITEIIBHOCTH

BJajJeeT

METOJIJaMU  OCYILIECTBJICHHSI pa3pabOTKu U
pea3anuy MeponpuaTUs(1il) Mo NOBBIIICHUIO
3¢ (HeKTUBHOCTH JeSITeNIbHOCTH OLICHKH
KauecTBa U AKCIEPTU3BI B IPAIOCTPOUTETHLHOM
JESITEIIbHOCTH

IIK-6 Crnocoben
OpraHMu30BLEIBATh
IMPpOU3BOJCTBCHHO-
TEXHOJIOTHYECCKHUE
MIPOIECCHI TIPH
CTPOUTEILCTBE CUCTEM
TEII0Ta30CHA0KECHU,
BCHTWIAINU

IIK-6.1 CocraBnser mian
CTPOUTEIHLHOTO IMPOU3BOICTBA
CHCTEM TEIJIOra30CHA0KECHUS,
BCHTUWJIALINHU

3HaeT
COCTaBJICHUE TUIAHOB CTPOUTEIIHHOTO
IPOM3BOJICTBA CHCTEM TEIUIOra30CHA0KEHHUS,
BCHTHUJISIIUU

yMmeeT

COCTAaBJISATh TIJIaHbI CTPOUTECIBHOI'O
IPOM3BOJCTBA CHCTEM TEIUIOra30CHA0KEHHUS,
BCHTHUJISIIUU

BJajaeeT
METOJaMHU COCTaBJICHUA I1JIaHOB
CTPOUTCIBHOI'O IIPpOU3BOACTBA CUCTEM

TCHHOF330CH36)KGHI/I5[, BCHTHJIALINN

ITK-6 CriocobeH
OpPraHU30BBIBATH
IIPOU3BO/ICTBEHHO-
TEXHOJOTHYECKHE
IIPOIIECCHI TTPH
CTPOHUTEIIbCTBE CUCTEM
TEIUIOra30CHa0XKEH N,
BEHTHUIISALIAA

I1K-6.2 Onpenensiet
MOTPEOHOCTH CTPOUTEITHLHOTO
MIPOU3BOJCTBA B TPYJAOBBIX U
MaTepUAIbHO-TEXHUYECKHUX
pecypcax mpHu CTPOUTEIIbCTBE
CHCTEM TEIJI0ra30CHA0KEHN,
BEHTUJISIINH

3HaeT

MOTPEOHOCTH CTPOUTEIBHOIO MPOU3BOCTBA B
TPYAOBBIX W MaTePHAIbHO-TEXHHYECKUX
pecypcax  NpU  CTPOUTEIBCTBE  CHUCTEM
TEII0Ta30CHA0KEHUS, BEHTUIISAIUN

yMmeeT

OMpeACNATh  MOTPEOHOCTH
ITPOU3BO/ICTBA B TPYAOBBIX u
MaTepUaIbHO-TEXHHYECKUX  pecypcax  IpHu
CTPOHUTEIICTBE CHUCTEM TEILIOra30CHAOKCHHUS,
BEHTUIISALINH

BJIajieeT

HaBBIKAMH onpeaeacHus MOTPEOHOCTH
CTPOHUTEIILHOIO MPOM3BOJCTBA B TPYAOBBIX H
MaTepUaIbHO-TEXHUYECKUX  pecypcax  IpHu
CTPOHUTEIICTBE CHUCTEM TEILIOra30CHAOKCHHUS,
BEHTHUJISALINH

CTPOUTECIBHOT'O




IIK-6 Cnocoben
OpPraHru30BLIBATh
IMPOU3BOJACTBCHHO-
TCXHOJIOTUYCCKUEC
IIPOLIECCHI TIPH
CTPOUTEIHLCTBE CUCTEM
TEIIOra30CHA0KEeHUS,
BCHTUWJIALINU

[T1K-6.3 OcymiecTBisieT
pa3paboTKy rpadukoB
MIPOU3BOJICTBA pabOT U
MaTepUaIbHO-TEXHHYECKOTO
CHA0XEHUS TPU CTPOUTEIIHCTBE
CHCTEM TEILJIOTa30CHA0KEHHS,
BEHTUJISIIIAH

3HaeT

METOJIbI pa3paboTKu rpauKOB MPOU3BOACTBA
pabor u MaTepHUaTbHO-TEXHHUECKOTO
CHAaOXXEHUSI TPU  CTPOUTEIBCTBE  CHCTEM
TEIUIOra30CHA0KEHU S, BEHTHIISIILIUU

yMmeet

pa3pabaThIBaTh rpauKH IIPOM3BOJCTBA PabOT
¥ MaTepHUaIbHO-TEXHUYECKOTO CHAOKEHUS TIPpU
CTPOUTENICTBE CUCTEM TEIUIOra30CHA0KEHMUS,
BEHTHJISALIH

BJajeeT
HaBBIKAMHU pa3paboTKu rpadgukoB
IPOM3BOJICTBA pabot "

MaTCpHaAIbHO-TEXHUYECCKOT'O CHAOKEHHUS IpH
CTPOUTECIBCTBE CHCTEM TCHHOFaBOCHa6}I(eHI/I${,
BCHTUIIALINU

ITK-6 CriocobeH
OpraHU30BBIBATH
IIPOM3BOJICTBEHHO-
TEXHOJOTHYECKHE
IIPOLIECCHI TIPH
CTPOHUTEIIbCTBE CUCTEM
TEIUIOra30CHa0KEH N,
BEHTUJISALINU

[1K-6.4 OcyiectBisier
KOHTPOJIb U IPUEMKY
PE3YIBTATOB CTPOUTEIHHO-
MOHTAKHBIX U
3arOoTOBUTENBHBIX PAOOT IpH
CTPOUTEIILCTBE CUCTEM
TEMI0ra30CHA0KEH N,
BEHTHJIALIAU

3HaeT

KOHTPOJIb u MIPUEMKY pE3yNbTaToOB
CTPOUTEIILHO-MOHTAXKHBIX U 3arOTOBUTEIBHBIX
pabot npu CTPOUTENILCTBE CUCTEM
TEIIOra30CHA0KEeHHSI, BEHTHIIALIUN

yMmeet

MPOBOAMUTH KOHTPOJb U MPUEMKY pe3yIbTaToOB
CTPOUTEIbHO-MOHTAXKHBIX U 3arOTOBUTEIBHBIX

pabor pu CTPOUTEIILCTBE CHUCTEM
TEII0ra30CHA0KEHHU S, BEHTUIISALIUN
BJIajieeT

MCTOJdaMHU BBIIIOJIHCHUA KOHTPOJIA U IIPHUCMKHU
PE3YJIbTATOB CTPOUTCIbHO-MOHTAKHBIX u
3aroTOBUTCIIBHBIX pa60T npu CTPOUTCIILCTBE
CHUCTEM TeHJ'IOFaSOCHa6)KeHI/IH, BCHTUIALINN

ITK-6 CriocobeH
OpPraHM30BHIBATH
IIPOU3BO/ICTBEHHO-
TEXHOJOTHYECKHE
IIPOIIECCHI TIPH
CTPOHUTEIIbCTBE CUCTEM
TEIUIOra30CHa0KEH N,
BEHTHUIISALIAA

I1K-6.5 Cocrasiser
HCTIOJTHUTENIbHO-TEXHUYECKYIO
JIOKYMEHTAIIUIO TTPOU3BOJICTBA
CTPOUTEIHLHO-MOHTAKHBIX U
3arOTOBUTEIBHBIX PabOT
CHCTEM TEIJI0ra30CHA0KEHN,
BEHTUJISIINH

3HaeT
HCIIOJIHUTCIIbHO-TCXHUYCCKYIO TOKYMCHTAIIUIO

MPOU3BOJICTBA  CTPOUTEIbHO-MOHTAXKHBIX U
3arOTOBUTEIBHBIX paboT CHUCTEM
TEII0Ta30CHA0KEHUS, BEHTUIISAIUN

yMmeeT

MCIIOJIb30BaTh  HCIOJHUTEIIBHO-TEXHUYECKYIO
JIOKYMEHTAIHIO MIPOU3BOJICTBA
CTPOHUTEIIBHO-MOHTAXHBIX U 3arOTOBUTEIIBHBIX
padoTt CUCTEM TEIJI0Ta30CHA0KEH NS,
BEHTHUIISALINH

BJIajieeT

METOIaMH [IPUMEHEHHUS

HCIIOJHUTENbHO-TEXHUYECKOM AOKYMCHTAIIUH
NpoOu3BOJACTBA CTPOUTCIbHO-MOHTAXHBIX H
3aroTOBUTCIIBHBIX pa60T CHUCTEM
TCILJIOT aSOCHa6)KCHI/I$I, BCHTUIAIIUN




IIK-6 Cnocoben
OpPraHru30BLIBATh
IMPOU3BOJACTBCHHO-
TCXHOJIOTUYCCKUEC
IIPOLIECCHI TIPH
CTPOUTEIHLCTBE CUCTEM
TEIIOra30CHA0KEeHUS,
BCHTUWJIALINU

IIK-6.6 CocraBnser mian
MyCKOHAJIAI09YHBIX PaboT
CHCTEM TEILJIOTa30CHAOKEHHS,
BCHTHJISALIMK U KOHTPOJIMPYET
€ro BBIITOJIHCHUE

3HaeT

IUIaH  MYCKOHAJIAJOYHBIX  paboT  cucTeMm
TEIIOra30CHA0KCHHS, BEHTUJISILIUU "
KOHTPOJIMPYET €r0 BBIIIOJHEHUE

ymeeT

COCTaBIISITh IUIAH ITYCKOHAJIAJOYHBIX pPaboT
CHUCTEM TeIJIOTa30CHA0XKEHUS, BEHTWIALUU U
KOHTPOJIUPYET €r0 BBIIIOJHEHUE

BJajieeT

METOAAMHU COCTaBJICHUS IUIaHa
IIyCKOHAJa104HbIX pabot CUCTEM
TETIOra30CHA0KEeHN, BEHTUJISALIUH "

KOHTPOJUPYET €TI0 BBIIIOJTHCHUEC

T1IK-6 Criocoben

[1K-6.7 CocrasisieT

3HaET

OpraHru30BLIBATh HUCIIOJTHUTCIBbHYIO HUCIIOJIHUTCIIBbHYIO JOKYMCHTAILIMIO IIO BBOAY
IMPpOU3BOJCTBCHHO- JOKYMCHTAIIMIO 110 BBOAY CUCTEM TCHHOFa3OCHa6)K€HI/ISI, BCHTWIAIIUU B
TEXHOJIOTHYECKHUE CUCTEM TEIUIOTa30CHA0KCHHSI, | IKCILTyaTalHIo
IMpOoUCCChI ITIpHU BCHTHUJIIIHMU B OKCILTyaTalluIO ymeer
CTPOUTEIILCTBE CUCTEM COCTABJISTh HCIIOJIHUTCIBHYIO JIOKYMCHTAIUIO
TEIUIOra30CHA0KCHHSI, 0 BBOAY CHCTEM TEIUIOra30CHAOXKCHMUS,
BCHTHUJSILINU BCHTHUJIAIIIMHA B OKCILIyaTallUuIO
BJajeeT
METOAaMHU COCTaBJICHUSA HACIOJIHUTEILHOU
JOKYMCHTallM1 110 BBOAY CHUCTEM
TCHHOFa3OCHa6)I(CHI/I$I, BCHTHUJISIIINU B
IKCILTyaTaIUIo
[IK-6 Cniocoben [1K-6.8 OcymecTBuser 3HaeT
OpPraHu30BBIBATH pa3paboTKy Mep 1o MEpbl MO MNPOTUBOACHCTBUIO KOPPYHUUHU B
IMPONU3BOJACTBCHHO- HpOTHBOHeﬁCTBHIO KOoppynuuunu HpOHSBOI{CTBGHHOﬁ ACATCIIBHOCTHU
TEXHOJIOTHYECKHUE B IIPOM3BOJICTBEHHON OpTraHu3aIi B cepe TEIUIora30CHA0KCHHS U

MPOIIECCHI TIPH
CTPOUTETECTBE CUCTEM
TEII0Ta30CHA0KEHH,
BCHTUWIAAINU

JESTSIILHOCTH OpPTraHU3aIluu B
chepe TeriorazocHa0XKeHUS U
BCHTHUJSILINU

BCHTUJIAIIUHU

ymeet

pa3palaTbeiBaTh MEpPHI 10 MPOTUBOAECUCTBUIO
KOPPYIILNH B MPOU3BOICTBEHHOU
NeATeTbHOCTH  opraHu3zammu B cdepe
TeIUIora3ocHa0KeHus U BCHTHUJISIIINU

BJajieeT

MeTOoJIaMHU pa3paboTku Mmep 1o
MIPOTUBOICUCTBUIO KOppyHnuuu B
HpOHSBOI{CTBGHHOﬁ JACATCIIbHOCTH

opraHu3aiu B cepe TeraorazocHaOXeHus u
BCHTUJISILINU




T1IK-7 Criocoben

YIPaBIATh OpTraHU3aIUIO
MIPOU3BOJACTBEHHO- MIPOU3BOJACTBEHHO-
XO31CTBEHHOM XO3SMCTBEHHOM AESITCIILHOCTH
JESTEIIbHOCTHIO B cepe Terora3ocHa0)eHUs

opraHuzaiuu B chepe
TEINIOra30CHA0KEHUT U
BCHTUWJIALINU

[1K-7.1 OcymecTBasiet

U BCHTUIIAI N

3HaeT

OpTraHU3AIHIO
MPOU3BOJACTBEHHO-X035ICTBCHHOMN
JEATEILHOCTH B cpepe TerIora3ocHaOKeHUs 1
BCHTHUJISLINH

yMeeT

OCYIIECTBIISATH OpTraHU3AIHIO
MPOU3BOACTBEHHO-X035ICTBECHHOMN
JEATEILHOCTH B cpepe TeIrIora3ocHaOKeHUs 1
BCHTHUJISLINH

BJIajJieeT

METOJJaMH  OCYIIECTBJICHHMS  OpraHU3allUU
MIPOU3BOICTBEHHO-X03SIICTBEHHOM
JESATEILHOCTH B c(hepe Terora3ocHa0XeHus 1
BEHTUJISILIUMA

3. Yka3aHue MecTa JUCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeILHON MPOrpaMMbl

Jannas aqucnuriuinHa (MOIyb) BKiroueHa B biok «Jluctummmael, Mmoaynu» b1.B.02 ocHoBHOM
npodeccruoHanbHOi 00pa3zoBarenbHOM porpammbel 08.04.01 CTpOUTEIBCTBO U OTHOCHTCS K YacTH,
dbopMupyeMoil y9acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHUHA Y4eOHOTO IJIaHa.

Ne Mo LeCTR N — Ko n HauMeHOBaHME HHIUKATOPA
1/ et YIOTHE et JIOCTHXKCHHST KOMITETCHIIUN
OIIK-2.1, OIIK-2.2, OIIK-6.1, OIIK
1 [OcHoBbI Hay4HBIX HCCIEAOBAHUN -6.2, OIIK-6.3, OIIK-6.4, OIIK-6.5,
OIIK-6.6, OIIK-6.7
IIK-5.1, TIK-5.2, TIK-5.3, T1IK-5.4,
2 | OOGecneueHue TEIIOBOTO PEKUMA TOMEIIICHUI I1K-5.5, I[IK-5.6, I1K-5.7, TIK-5.8,
I1K-5.9, T1IK-5.10
OCHOBBI HAyYHBIX UCCIIEIOBAHUI:
3HaTh OCHOBBI ITOCTAHOBKH (PH3NYECKOTO IKCIIEPUMEHTA
OObecnieyeHne TEMIOBOTO PEKUMA TTOMEIIICHHH
3HaTh PEKUMBI TETLIOBOTO COCTOSHUS MTOMEIIEHUIH B YMETh HX OIPEICTATh
Hudopmarmonnoe MoaeIrpoBanue B npodeccuonansHoi chepe (BIM):
Bnagers 3D-moaenupoBanueM u npuMeHenrneM BIM-Texnonoruii
Ne Kon 1 HanMeHOBaHME HHIUKATOPA
[Tocnenyromme TUCIUTIITUHBI
/i JIOCTHOKCHHST KOMITETEHITUN




[ToxroToBka K mporeaype 3amuThl ¥ 3alUTa BBITYCKHON
KBATH(UKAIIMOHHON PabOTHI

VK-1.1, YK-1.2, VK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-2.5, VK-3.1,
VK-3.2, YK-3.3, VK-3.4, VK-4.1,
VK-4.2, VK-4.3, VK-4.4, VK-5.1,
VK-5.2, YK-5.3, VK-6.1, YK-6.2,
VK-6.3, OIIK-1.1, OIK-1.2, OITK-
1.3, OTIK-1.4, OTIK-2.1, OTIK-2.2,
OI1K-2.3, OIIK-3.1, OIIK-3.2, OTIK-
3.3, OIIK-3.4, OIIK-3.5, OTK-4.1,
OI1K-4.2, OTIK-4.3, OITK-4.4, OTIK-
5.1, OTIK-5.2, OIIK-5.3, OIIK-5.4,
OI1K-5.5, OIIK-5.6, OITK-5.7, OTIK-
6.1, OTIK-6.2, OITK-6.3, OTIK-6.4,
OI1K-6.5, OIIK-6.6, OITK-6.7, OTIK-
7.1, OIIK-7.2, OIIK-7.3, OTK-7.4,
OI1K-7.5, OTIK-7.6, TIK-1.1, TIK-1.2,
TK-1.3, TIK-1.4, TIK-1.5, TTK-2.1,
TK-2.2, TIK-2.3, TIK-2.4, TTK-2.5,
TK-2.6, TIK-2.7, TTK-2.8, TIK-3.1,
TK-3.2, TIK-3.3, TIK-3.4, TIK-4.1,
TIK-4.2, TIK-4.3, TIK-4.4, TTK-4.5,
TK-4.6, TIK-5.1, TIK-5.2, TTIK-5.3,
TK-5.4, TIK-5.5, TIK-5.6, TTK-5.7,
TK-5.8, TIK-5.9, TIK-5.10, TIK-6.1,
TK-6.2, TIK-6.3, [TK-6.4, ITK-6.5,
TK-6.6, TIK-6.7, TIK-6.8, TTK-7.1,
TK-7.2, TIK-8.1, TTK-8.2, TIK-9.1,
TK-9.2, TIK-9.3, TIK-10.1, TIK-10.2,
TK-10.3, TIK(I])- 1.1, TIK(LD)-1.2, TIK
(ID)-1.3, TIK(ID)-1.4, TIK(I)-1.5

4. O0beM QUCHUIIMHBI (MOAYJISA) B 324€THBIX €IMHULAX C YKA3aHHEM KOJMYeCTBA aKaJJeMHYeCKHX
YacoB, BbIICJEHHBIX HA KOHTAKTHYIO padoTy 00y4aomuxcs ¢ npenojasaresieM (110 BUAaM y4eOHbIX

3aHATHI) H HA CAMOCTOAITEJIbLHYIO pa0doTy 00y4aromuxcs




W3 HuX yackl Ha

Cemectp

. Bcero
Bup yaeOHoit paboThI MIPAKTUYECKYIO
Hacos NOATOTOBKY 2 3

KoHTakTHas padora 80 32 48
Jleximonnsie 3ansatus (JIek) 32 0 16 16
IIpaktuueckue 3ausatus (I[p) 48 48 16 32
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 2,55 1,5 1,05
KOHCYJIBTAllMH 10 KYPCOBOH paboTe (IIPOoeKTy), 14 1 04
KOHTPOJBHBIM padotam (PI'P) ! '
KOHTaKTHas paboTa Ha aTTeCTAIlMIO (CAaJa 3a4era,
3a4yeTa ¢ OLICHKOM; 3alliTa KypCOBOH PabOThI 0,65 0,25 0,4
(npoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTALMIO B CECCHUIO
(KoHCYIBbTaNHSA TIepe YK3aMEHOM H clradya 0.5 0,25 0,25
Yacpl HA KOHTPOJIb 35,5 26,75 8,75
CamocTositeabHas padora (CP) 133,95 83,75 50,2
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)

yacel:| 252 144 108

3a4YeTHbIE eJMHUIbI: 7 4 3




5. Copepskanue IMCHUILIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO pa3jesiaM (TeMaM) ¢ YKa3aHHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMHU4Y€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. Tematuueckuit maH AUCUMIUIAHBI (MOYJIS)

Pazgensl JUCHUITIIINHBI

Cemectp

Konrakrthas pabora (1o yueOHbIM

3aHATHSIM), Yac.

JIEKIIUHA

I13

JIP

U3 HUX
Ha
BCEro
YECKYIO
HOArO-
TOBKY

NpaKkTH-

U3 HUX
Ha
MPaKTH-
YECKYIO
MOArO-
TOBKY

BCEro

U3 HUX
Ha
MPaKTH-
YECKYIO
MOArO-
TOBKY

BCEro

CP

Bcero,
gac.

Kon
HHIAKATOP
a
JOCTHKEHH
1
KOMIIETEHI]
1505

1 paznen. AspoauHaMUYeCKui
pacy€r KoTyIoarperara

1.1.

A3pOaMHAMUYECKHUIN pacuET
KOTJI0arperara

32

37

[1K-6.1,
[1K-6.2,
I1K-6.3,
[1K-6.4,
[1K-6.5,
[1K-6.6,
[1K-6.7,
I1K-6.8,
[K-7.1,
I1K-10.1,
I1K-10.2,
I1K-10.3

2 paznen. DIeMeHThbl KOTJIOB

2.1.

Y TUnu3aropsl TEMI0THI
yxozsamux rasos. [IoBepxHocTH
Harpesa KOTJIOB,
aponeperpeBaTean

[1K-6.1,
I1K-6.2,
I1K-6.3,
[1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
[K-7.1,
I1K-10.1,
I1K-10.2,
I1K-10.3

2.2.

OO6mypoBKa KOTJIOB. B3pbiBHBIE
Y TIPEJIOXPAHUTETHHBIC
KJIaraHa, JICCTHHIIHI,
TIOIA/IKH, TAPHUTYpA
KOTJIoarperara.

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I1K-6.6,
[1K-6.7,
[1K-6.8,
[K-7.1,
I1K-10.1,
I1K-10.2,
I1K-10.3




2.3.

bapabanbl koTi0arperaTon

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
[1K-10.2,
I1K-10.3

2.4.

HpOI[YBKa KOTJIOArperaron

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I[1K-6.6,
[1K-6.7,
I1K-6.8,
[1K-7.1,
[1K-10.1,
[1K-10.2,
I1K-10.3

3 paznen. Cucrembl

AbIMOYAAJICHUA M IIOJa4Yr
BO31yXa Ha TOPCHUC

3.1.

CucreMsl nofauu Bo3ayxa Ha
rOpeHue

20

21

[1K-6.1,
[1K-6.2,
[1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
[1K-10.2,
I1K-10.3

3.2.

CucrteMbl JbIMOYIAJICHUS
KOTEJIHLHOU

5,9

5,9

23,7

29,25

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
[1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
I1K-10.2,
I1K-10.3

4 paznen. O6opynoBanue
JI€a’pUPOBAHMS TUTATEIIHLHOMN

BOJIBI




4.1.

ATMOc]epHbIe KOJOHKOBBIE U
OECKOJIOHKOBBIE J1€a3PaTOPhl

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
[1K-10.2,
I1K-10.3

4.2.

BaKYYMHbIe ACad’paTophbl

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I[1K-6.6,
[1K-6.7,
I1K-6.8,
[1K-7.1,
[1K-10.1,
[1K-10.2,
I1K-10.3

5 paznen. BecnomorarenbHoe

000pyIOBaHUE KOTEIHLHOM

5.1.

TennooOmMeHHbIE anmapaThl,
HACOCHI U HHXKEKTOPBI

I1K-6.1,
I1K-6.2,
I1K-6.3,
[1K-6.4,
[1K-6.5,
[1K-6.6,
[1K-6.7,
[1K-6.8,
[K-7.1,
I1K-10.1,
I1K-10.2,
I1K-10.3

5.2.

Pacmmpurensabie Oaku u
3aropHas apMarypa

0,5

0,5

3,5

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
[1K-6.6,
[1K-6.7,
[1K-6.8,
[K-7.1,
I1K-10.1,
[1K-10.2,
I1K-10.3

6 paznen. MHas koHTaKTHas

pabota (2 cemectp)




6.1.

KypcoBoii mpoekt

1,25

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
[1K-10.2,
I1K-10.3

7 paznen. Kontpoms (2
CEMECT))

7.1.

OK3aMeH

27

I1K-6.1,
I1K-6.2,
[1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
[1K-10.2,
I1K-10.3

8 pazzaen. OCHOBBI
HCCIIEI0BATENIbCKOM pabOTHI Ha
kotenbHbIX U TOLI. Ponb
SHEproaHajau3a B MIPOEKTHO-
KOHCTPYKTOPCKOM
NeATeIbHOCTH

8.1.

Bsoausie cBenennst. OcHOBHAs
POJIb UCCIIE0BATEIBCKOM
paboThI HA PHEPIETUYCCKUX
00bekTax. OCHOBBI
METO/IOJIOTHH MCCIIEN0BAHUS

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
[1K-6.6,
[1K-6.7,
[1K-6.8,
[K-7.1,
I1K-10.1,
[1K-10.2,
I1K-10.3




Oc0o0EHHOCTH UCIIOJIH30BaHUSI

CAE-cucreMm B cOBpeMeHHOM [1K-6.1,
MTPOEKTHO-KOHCTPYKTOPCKOHN 1 I1K-6.2,
Hay4YHO-HCCIIEA0BATEIIbCKOM [1K-6.3,
nesitenbHOCTH. OCHOBHEBIE I1K-6.4,
HaIlpaBJICHUS Pa3BUTHSL. I1K-6.5,
[Ipeumyiectna I1K-6.6,
8.2. 1 1
MaTEMAaTHYECKOTO aHaJIn3a I1K-6.7,
(4UCIIEHHOTO MOJICTTUPOBAHUS, I1K-6.8,
MIPEBAPUTEIIBHOTO [K-7.1,
MIPOTHO3UPOBAHUS) X012 I1K-10.1,
(PU3UYECKUX TPOLIECCOB IIPH I1K-10.2,
aHaJIM3€ KaK CUCTEM B IIEJIOM, I1K-10.3
TaK U OTACIbHBIX X DJIEMEHTOB
9. |9 pasmen. O6onouka CAE-
cuctembl ANSYS Workbench.
OTallbl CO30aHMs
HACCIENOBATENBCKAX PACYETHBIX
MIPOCKTOB JIJIs aHAJIK3a
3¢ PeKTUBHOCTH PAaOOTHI
KOTEJIbHBIX
I1K-6.1,
I1K-6.2,
Mertonosnorus co3aHus I1K-6.3,
mpoexkra ANSYS Workbench I1K-6.4,
JUISL aHalii3a paboThl [1K-6.5,
9.1 HCCIICTyEMBIX CHCTEM. 1 4 T1K-6.6,
" | OcHoBHBIE dTAIIBI U UJIEH, I1K-6.7,
3aKJIabIBAEMBIE B CO3JaHUS T1K-6.8,
npoekra s CFD-ananm3a, I1K-7.1,
0COOEHHOCTH €T0 HACTPOUKH IK-10.1,
I1K-10.2,
I1K-10.3
10. |10 pazmen. I'eomerpuueckoe
MOJICIIMPOBAHNUE OOBEKTOB U
AJIEMEHTOB MH)KCHEPHBIX
CHCTEM KOTEIbHBIX
I1K-6.1,
I1K-6.2,
OcHoBHas poJib ITK-6.3,
I1K-6.4,
F€OMETPUYECKOTO IK-6.5,
10.1 | MoRenmpoBanys B T1K-6.6.
MPOTPAMMHBIX KOMILUIEKCAX ISt 0,5 0,5 K-6.7
Haquo-nccnez(osaTeﬂLCKofi u TK-6. 8:
MIPOCKTHO-KOHCTPYKTOPCKOM MK-7.1,
JEATEIIbHOCTH MK-10.1,
I1K-10.2,

I1K-10.3




10.2 [ OcHoBbI paboTel B ANSYS

Design Modeler

12

12

21

I1K-6.1,
I1K-6.2,
I1K-6.3,
[1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
I1K-10.2,
I1K-10.3

10.3

[TapameTrpu3anus
T€OMETPUUECKUX OOBHEKTOB B

ANSYS Design Modeler

0,5

4,5

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I1K-6.6,
[1K-6.7,
I1K-6.8,
[K-7.1,
I1K-10.1,
I1K-10.2,
I1K-10.3

11.

11 pazaen. [Toctpoenue

pacuétHbIx ceTok mis CFD-
aHaJIn3a DJIEMEHTOB
UHKCHEPHBIX CHCTEM
KOTEJIbHBIX

11.1.

OcHoBHast poJib CETKU
KOHEUYHEIX 00hEMOB. BBenenue
B ITIOCTPOEHHUE CETOK.

[1K-6.1,
I1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I1K-6.6,
[1K-6.7,
I1K-6.8,
[K-7.1,
I1K-10.1,
I1K-10.2,
I1K-10.3

11.2.

OcHoBsl padotel B ANSYS
Meshing

22

28

[1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
[1K-6.5,
I1K-6.6,
[1K-6.7,
I1K-6.8,
[K-7.1,
I1K-10.1,
[1K-10.2,
I1K-10.3




12. |12 pazpen. OcHoBHBIE
HACTPOMKHU ITPOTPAMMHOTO
komruiekca ANSY'S Fluent.
Hactpoliku nMnoptupoBaHHOM
MOJIeTTH
I1K-6.1,
[1K-6.2,
[1K-6.3,
[1K-6.4,
OcHOBBI pabOTHI B [1K-6.5,
12.1 | mporpaMMHOM KOMILJIEKCE 4 I1K-6.6,
ANSYS Fluent. UaTepdeiic I1K-6.7,
MpOTrpaMMBbI I1K-6.8,
[1K-7.1,
[1K-10.1,
[1K-10.2,
I1K-10.3
13. | 13 pazgen. MonenupoBanue
MIPOIIECCOB
THJIPOTa30IMHAMHUKH B
AJIEMEHTaX HHKEHEPHBIX
CUCTEM KOTEIHHBIX
[1K-6.1,
[1K-6.2,
[1K-6.3,
CFD-monenupoBanue gi:gg’
13,1 | mpoteccoB cMemeHns [1K-6.6.
AJIEMEHTOB a3pOAMHAMUYECKUX 8 13 K-6.7
CONIPOTUBJICHUI UHKEHEPHBIX HK-G: 8:
CUCTEM KOTEIbHBIX MK-7.1,
IK-10.1,
ITK-10.2,
I1K-10.3
14. | 14 paznen. MonenupoBaHue
MIPOIIECCOB KOHBEKTUBHOTO
TEI1000MeHa
I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
MonenupoBanue [1K-6.5,
14.1 [ koxxyxoTpyOHOTO 42| 112 [1K-6.6,
TeII000MEeHHUKa Tuma "Tpyba ’ ’ [1K-6.7,
B pr6e" I1K-6.8,
IK-7.1,
IK-10.1,
IK-10.2,

I1K-10.3




14.2

MopaenupoBanne
KOHBEKTHUBHOI'O ITaKeTa
kotioarperara "J[KBp"

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
[1K-10.2,
I1K-10.3

15.

pabora (3 cemecTp)

15 pazpen. Unas KoHTaKTHas

151

KonTtponsHast pabora

I1K-6.1,
I1K-6.2,
[1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
[1K-10.1,
[1K-10.2,
I1K-10.3

16.

16 paznen. Kontposb

16.1

3ayeT ¢ OLEHKOHI

I1K-6.1,
I1K-6.2,
I1K-6.3,
I1K-6.4,
I1K-6.5,
I1K-6.6,
I1K-6.7,
I1K-6.8,
I1K-7.1,
I1K-10.1,
[1K-10.2,
I1K-10.3

5.1. Jlekuuun

No
pasn

HaumenoBanue paznena
U TEMBI JIEKITUU

HaumenoBanme u KpaTKoe CoAepKaHUe JISKITUI

AdpoauHaMUYEeCKUI
pacu€r KoTyioarperara

ABpOI[I/IHaMI/I‘-ICCKI/Iﬁ pacqéT BO,Z[OTPY6HOFO MapoBOI'0 KOTJIOoarperara
BHYTpI/IKOTJIOBaSI adpoJIrMHaMHKa. Mertoauka AOPOJUHAMHUYCCKOI'O pacqéTa.
OHpC,Z[CJ'ICHI/IC MOTCPb AAaBJICHHUA B I'a30X0JaX KOTJIOoarperara

Y Tuim3aTtopsl TETUIOTHI
YXOJIAIINX Ta30B.
[ToBepxHOCTH HarpeBa
KOTJIOB,
naporeperpeBaTenu

Y TUIU3aTOPHI TEIUIOTH! YXOAIIUX ra3oB. [loBepXHOCTH HarpeBa KOTJIOB,
naporeperpeBaresn

DKpaHHbIE 1 KOHBEKTHBHbIE TOBEPXHOCTH Harpesa. Pacmonoxxenue,
XapaKTepUCTHKA U YCIOBUS pabOThl. XBOCTOBbIE TOBEPXHOCTH HArpeBa.
BoasHblie s5K0OHOMaii3ephl, BO31yXOMOA0TPEBATENH, YTUIN3ATOPbI TEIUIOTHI
KOHTAKTHOTO U IOBEPXHOCTHOTO THIIOB, UX YCTPOWCTBO U KOMIIOHOBKA.
Texuuko-skoHOMHYEeCcKHe Noka3aTenu. [Taponeperpesarenu, ux
YCTPONCTBO M KOMIOHOBKA. OCHOBHBIE HAPABJICHHUS, PA3BUTHE,
knaccuukanus, padoune nmapamerpol. TemmneparypHbIid pexum




000TpeBaEMBIX TOBEPXHOCTEH HarpeBa. CXeMbl IBUKCHHS BOJIBI U
MIapOBOISIHON CMECH.

OOMypoOBKa KOTJIOB.
B3peiBHbBIE U
pel0XpaHUTENbHbIE

OOMypoOBKa KOTIIOB. B3pbIBHEIE U IPEIOXPAaHUTENBHEIC KIIallaHa,
JIECTHUIBI, IUIOLIAJKHU, TAPHUTYpA KOTIIoarperara.
B3priBHBIC KiTaniaHa B 0OMYpPOBKE TOIIKHU M ra30X0/1aX KOTJIoarperara,

3 KJIallaHa, JECTHUILIBI, MCTOJHKA UX pacucTa. HHOH_[aI[KI/I W JICCTHHUIIBI KOTJIOArperara.
TUIOIIAIKH, TapHuTypa | OOMYPOBKa KOTJIOArperaToB U NPUMEHSCMbIC MaTepHaIbL.
KOTJI0arperara. TemneparypHble WBbL. ['apHUTYpa KOTII0Aarperara.
bapabanb1 KoTII0arperaToB
YcrpoiicTBa 1 KOHCTpYKIHH O0apabaHoB KoTiioarperatoB. CriocoObl
4 BapaGanbl MOJYYEHHS CYyXOro M 4YMCTOro napa. Cenapupyroniye ycTpoucTsa.
KOTJIOArPeraToB ApMarypa u npeoxpaHUTeNIbHbIC YCTpoicTBAa. MeToapl obecreueHus
YHCTOTHI NIapa: cenapanus rnapa, CTyleH4aToe uCrapeHue BObl,
BBIHOCHBIC IUKJIOHBI U JIP.
Ilepuonuueckasi 1 HeMpepbIBHAS MTPOAYBKA KOTJIOArPEraToB
5 IIponyska Teopernueckre 0COOCHHOCTH U BHJIBI MPOAYBKU. CXEMBI peain3aiun
KOTI0arperatos MEPUOIUYECKON U HEMTPEPHIBHOM MTPOYBKH.
ATMochepHbIe ATtMochepHbIe KOJOHKOBBIE U OECKOJIOHKOBBIC J1eadpaToOphI
KOJIOHKOBEIC 1 ®du3nyecKue 0CHOBBI ITPOIIECCOB Jea’rpupoBanusi. KojJoHKOBBIEC U
8 6eCKOIOHKOBEIC OECKOJIOHKOBBIE aTMOC(hepHBbIe eadpaTophl. [IpuHIMI paboTHI.
Jea’paTopel JlocTonmHCTBA U HEJOCTATKH.
BakyyMHbI€ 1easpaTopsl
9 | BakyyMHbIE 1ea3paTopbl OCHOBHBIE KOHCTPYKTHUBHbBIEC XapaKTEPUCTUKU BaKYYMHBIX J1€a3paTOPOB.
[Tpunnumn paboTel, chepa MpuMeHeHHsI, TOCTOMHCTBA M HEIOCTATKH.
Tenmoo0MeHHEIC TennooOMeHHBIC anmapaThl, HACOCH M HHXEKTOPbI
10 amnmapaTsl, HacOChl 1 | BUIBI HACOCOB, HHXCKTOPOB 1 TEIJIO0OOMEHHHUKOB IIPUMEHSIEMBIX B
MHKEKTOPBI KOTeNbHBIX. OCOOEHHOCTH KOHCTPYKIUNA. MeTOoAbl YCTaHOBKHU.
Pacmupurensubie 0aku U 3amI0OpHAs apMaTypa
1 PacmmpurenbHble 6aku | PaclimpuTenbHble Oaku u 3amopHast apmarypa. OcoOeHHOCTH
U 3aMopHas apMarypa | KOHCTpYKUuA. MeTopl ycTaHOBKH B KOTeNbHOW. MeTopl BBIOOpA 115t
CHCTEM.
Bronnble cBenenns. | BBoaHbIe cBeaeHUsA. OCHOBHAS POJIb MCCIEAOBATEIIBCKOM pabOThI Ha
OcHoBHas poJib HHEPreTUYECKUX 00BEKTax
uccienoBarenbekoir | BBogHbIe cBeneHus. OCHOBHAS pOJib UCCIICIOBATEIBLCKONW pabOTHI Ha
14 paboThl HA DHEPreTHUecKux 00beKkTax (KoTenbHbIX U TOLl). OCHOBBI METOONOTHI
HYHEPTEeTUUECKHUX HCCJIeI0OBaHUSI.
00BbekTax. OCHOBBI
METOHO0JIOTHU
HCCIICOBAHUS
OCOOGEHHOCTH Ocobennoctu ucnons3oBanuss CAE-cuctem B COBpeMEHHOH TIPOSKTHO-
uctnonnzopauus CAE- KOHCprKTopCKoﬁ u Haquo-Mccne)IOBaTenLCKOﬁ JOEATCIIBHOCTH.
CUCTEM B COBpeMeHHOP’I OcHOBHEBIE HaITpaBJICHUA pa3BUTUAA.
IPOEKTHO- 3amaua uccIe0BaTeIbCKOM paboThl HA YHEPTETUUECKUX 0OBEKTaX.
KOHCTPYKTOPCKOM U OCHOBBI METOJIOJIOTUH UCCIIENOBAHUS ¢ uctoib3oBanneM CAE-cucreM.
HAay4HO- MaremaTrnyeckoe MoIeTUpOBaHNe (YUCIEHHBIN aHAIN3) KaK METO/T
HCCIIeIOBATEIbCKOM | IOBBIIICHUS KYJIbTYPHI IIPOCKTHO-UCCIIE0BATENbCKOM padoTel. Pors CAE-
15 JOEATEIIBHOCTH. CUCTEM B I/ICCJ‘IGJIOBaTeJ'II)CKOI\/'I <<Hpe)1Hp06KTHOI\/'I>> OCATCIIbHOCTHU
OCHOBHBIC HaIpaBJICHUS KOHCTPYKTOPCKHX U ITPOCKTHBIX opraHmauMﬁ, HaITpaBJICHUS PAa3BUTHA.
Pa3BHUTHA. OCHOBHBIE TPEUMYIIECTBA MATEMATHYECKOTO aHaIHM3a (YUCIEHHOTO
[Ipeumyiectna MOJICIUPOBAHUS, TIPEABAPUTEIILHOTO MMPOTHO3UPOBAHUS) X012 (HPU3UIECKUX
MaTeMaTH4yYeCKoOro IMpOoneCCOB MMPU PCUHICHUHA HpO6J‘IeM TCIIJIOOHEPICTUKH. OCHOBHEBIE
a”Hajuiza (‘II/ICHCHHOFO KPUTCPUH OLUCHKH MPAaBUIIbHOCTU PCUICHUS.
MO/ICTTUPOBAHMS,

IIPEABAPUTEIILHOTO




MPOTHO3UPOBAHUS) X0
(U3HYECKUX MPOIIECCOB
MIPH aHAJIHM3E KaK CUCTEM
B LIEJIOM, TaK U
OTJICTBHBIX HX
3JIEMEHTOB

MeTomon0rus Co3aaHus
npoekta ANSYS
Workbench mns ananusa
pabOTHI HCCIIEAYEMBIX
cucreM. OCHOBHEIE

Metomonorus co3ganus mpoekra ANSYS Workbench mis ananusa
paboTHI HccieayeMbix cucteM. OCHOBHBIE ATAITbl M UIEH, 3aKJIaIbIBACMbIC
B co3manus npoekta st CFD-ananu3a, 0coOOEHHOCTH €0 HaCTPOHKH
Hasnauenue o6omouku ANSYS Workbench. Meroposnorus co3manust
npoekta ANSYS Workbench. OcaoBHbIe 3Tambl co3/1aHUS TPOEKTA, a

16 JTAIbl U UJEH, TaKKe MpuéMbI pabOThI ¢ 000JI0UKOM M €€ HacTpoiKa. I TaBHOE MEHIO
3aKJ1aJIbIBAEMbIC B 06OJIO‘IKI/I, MMaHCJIM UHCTPYMCHTOB, IIaHCJIb IIPOIrpaMMHBIX MOI[yJICfI
CO3JaHUs TTPOEKTA IS Toolbox u OKHO-IHarpamMma IpocKTa PI'OjECt Schematic. OcHoBbI
CFD-ananm3sa, CO31aHus NPOeKTa JJI1 MaTEMaTHICCKOIO CFD ananu3za B 0007104Ke
0COOEHHOCTH €T0
HACTPOMKHU
OcHOBHas poJIb TEOMETPUUECKOTO MOJICTUPOBAHUS B IPOTPAMMHBIX
OCHOBHas POJIb KOMIUIEKCax JUIsl HAyYHO-HCCIIEI0OBATEIHCKON U TTPOEKTHO-
FeOMETPHYECKOTO KOHCTPYKTOPCKOM JIeATETbHOCTH
MOJICJTUPOBAHUS B OcHOBHas poJIb FTEOMETPUUECKOTO MOJICTUPOBAHUS B IPOTPAMMHBIX
IPOrPaMMHBIX KOMIUIEKCaxX JUIsl HAyYHO-HCCIIeIOBATEIHLCKON U TTPOEKTHO-
17 | kommiexcax st Hay4HO | KOHCTPYKTOPCKOH AesirenbHOCTH. Dtanbl B3aumozeiictsust CAD, CAE u
-uccnenoparensckoit u | CAM-cucreM. Buabl reoMeTpudeckux 00bEKTOB. METOI0I0TH CO3aHus
IIPOEKTHO- MIPOCTPAHCTBEHHBIX U TUNIOCKUX 00BEKTOB MoieupoBaHus. OCHOBHBIC
KOHCTPYKTOPCKOIL MOJAXO/bI K IIOCTAHOBKE MCCIICIOBATEIHCKUX 3a]1a4, BIMSIHUE UX Ha
NEATEILHOCTH TOYHOCTD MOJTYYaE€MbIX PE3YJIHTATOB. Y CTAHOBKA €AMHUI] U3MEPEHUS
00BEKTOB.
Ocuossl pabotel B ANSYS Design Modeler
I'padmueckuii uuTepdeiic, rinaBHas rnaHenlb, aHelb UHCTPYMEHTOB,
CBOMCTBA KOMaH]I ¥ CO3/IaBAEMBIX C MX MOMOIIbI0 00heKkTOB. Co3Manue
MPOCTPAHCTBEHHBIX OOBEKTOB Ha OCHOBE MPUMHUTHBOB. Co3/1aHne
MPOCTPAHCTBEHHBIX OOBEKTOB METOZIOM dCKU3upoBanus. [I[pumenenue
xomanj Extrude, Revolve, Sweep, Skin/Loft. Ucnonbs3oBanne KoMaH bl
OCHOBBI PabOTHI B MIOCTPOEHHUS FreOMeTpUUecKUX MaccuBoB Pattern. Penakruposanue mpo-
18 ANSYS Design Modeler | cTparcTBerHbx 3D o6bexros. Ilpumenenne komana Boolean, Slice,
Delete. Co3znanue ckpyrienuii u gacok aias 3D o6bektoB. [Ipumenenue
xomanj Fixed Radius Blend, Variable Radius Blend, Chamfer.
Texuosorust co3manus BcrioMoratenbHbIX 2D 00bekToB ¢ 3D 00BeKTOB, a
TaK)ke Ha OCHOBE ACKM30B. Mcrnonb3oBanue meHto Concept. MeTo bt
CO3/IaHUs BCTIOMOTaTeNbHbBIX ocTpoenuii 3D reomerpuit ans CFD
aHaJIu3a C UCIOJIb30BaHUEM HabOpa HHCTPYMEHTOB MeHIO T00IS.
[Tapamerpu3arus reomerpudeckux 0obekToB B ANSYS Design Modeler
[apamerpusanus TexHomoTUM MOTYyYEHUsT BCIOMOTaTeNIbHON nH(popMaruu 00 00beKTax.
19 FE€OMETPUUYECKHX Hcnonp3oBanue nHCTpyMeHTOB MeHI0 Analyses Tools. Meto b
06bexToB B ANSYS  |TOCTpoeHHs mapaMeTpUIecKiuX reOMeTpUIecKX 00beKkToB. Mc-
Design Modeler MOJIb30BaHNE METO/IOB XPAaHEHUS U YIPABIICHUS TOTOKAMH JIAHHBIX.
Wcnonp3zoBanue Tabnuipl Parameters
OcHoBHasl poJib CETKM KOHEUHBbIX 00hEMOB. BBeieH1e B TOCTpOCHUE
OcHoBHas posb ceTku | CCTOK.
20 KOHEUHBIX 00BéMop, | OCHOBHAS POJIb CETKH KOHEUHBIX 00bEMOB. BBeieHue B mocrpoenune

Bgenenune B moctpoeHue
CETOK.

ceTok. PerynspHelie u HeperynspHbie ceTku. KoHbopMHBIE 1
HEKOH(GOPMHBIE BUJIBI ceTOK. OCHOBHBIE T€OMETPUIECKHE PJIEMEHTHI,
UCIIOJIb3YEMbI€ CUCTEMOM JUIsl TOCTPOCHHS CETOK B IPOCTPAHCTBEHHBIX U




TUIOCKUX 00BheKTaX. JIOCTOMHCTBA U HEOCTATKH CETOK PA3IMYHBIX CETOK.
MeTo1070THs TOCTPOECHUS CETOK Ha TPOCTPAHCTBEHHBIX U INIOCKUX
o0wekTax mojaenupoBanus. OCHOBHBIE TIOJXO/IbI K TOCTAHOBKE
HCCIIEIOBATENIbCKUX 3aa4, ONPEAEIEHUE NMEHOBAHHBIX IIOBEPXHOCTEN U
00BEKTOB /IS 3aJaHUS TPAHUYHBIX yCIoBHiA. Briusaue Buaa, Gopmsl U
pasmepa CETOYHBIX AJIEMEHTOB HA TOYHOCTh ITOJIyYa€MbIX PE3YJIbTATOB.

21

OcHOBBI paboOTHI B
ANSY'S Meshing

OcuoBsl pabotel B ANSYS Meshing

OcuoBsl pabotel B ANSYS Meshing. I'padudeckuii uarepdeiic, riiaBHas
HaHesb, aHellb KHCTPYMEHTOB, CBOMCTBA KOMaH . OnpeaenecHue
OCHOBHBIX (DYHKIIHI TJI00aJIbHBIX HACTPOCK MMOCTPOCHUS CETKU. MeTo b
3aJlaHusl JIOKAJIbHBIX HACTPOEK MOCTPOCHHMSI CETKH. BBIOOp ONTHMAaILHOTO
METO/1a TOCTPOCHHMSI CETKHU COTJIACYIOIIETOCs C FEOMETPUICCKUMU
0COOCHHOCTSIMH MOJICIIH U TPEOYEMOI TOUHOCTBIO MOJYYaeMbIX TOCIIe
MOJICTIUPOBAHUS pe3yIbTaTOB. OCOOCHHOCTH MOCTPOCHHS CETKHU B
MIPUCTEHOYHBIX 30HaX. MCIOab30BaHKE JIOKAIIbHON HACTPONKHU
ocTpoeHus npusmaTuaeckux ciroés Inflation. OcHoBHBIC METOIBI U
npuéMBI TIOCTPOCHHS PETYIISIPHON CETKH Ha CIIOKHBIX TEOMETPUICCKUX
00beKTaxX: IUIHHIPAX, KOHYcax U Jp. OCHOBHBIC METOIbI pacuéra
noctpoeHust. Kpurepuu oleHKH KauecTBa MOCTPOCHUS paCUETHON CETKH.
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OcHoBBI paboOTHI B
POrpaMMHOM
komruiekce ANSY'S
Fluent. Uurepdeiic
IPOrpaMMBbI

OcnoBsl pabots B mporpammuoM komiuiekce ANSYS Fluent

YcTaHOBKa MPEITYCKOBBIX ITApaMEeTPOB | 3aITyCK IMPOTrPAMMEIL. 3arpy3ka
pacuérHoii Moaenu B mporpammusiii komiuiekc ANSYS Fluent. Hacrpoiika
nporpammbl ANSYS Fluent. I'padudeckuii uatepderic, riiaBHas maHeb,
MaHeJIb MHCTPYMEHTOB, OCHOBHBIE CBOMCTBA KOMaH/I. Y CTAHOBKA
mapameTpoB 3arpykKeHHoHM Mojeinu. [lapaMeTpsl 0TOOpakeHUs
MMEHOBAHHBIX TPAHUIL U CETKH. Y CTAHOBKA IMAPaMETPOB
MacImTabupoBaHUs 3arpyKEHHOM ceTKH. [IpoBepka kauecTBa CETKH.
00630p ocHOBHBIX pacuéTHBIX Bo3MoxxkHocTelr ANSY'S Fluent. Metosr
MOJIKJTFOUEHUST BRIOPAHHBIX MOJIETIeH K pacuéry. Meroauka 3a1anus
MaTepuaioB JUisl pacu€THBIX Mojieneil. Beioop marepuaioB u3
CTaHJapTHOU 0a3bl, 3aJJaHNe CBOMCTB. MeTo/A1Ka 3a/1aHus MaTEepUajoB ¢
pacuéTHBIMU CBOICTBaMU, ONPEICIEHHBIMU TOJIb30BaTeneM. Hanoxxenue
TPaHUYHBIX YCIOBUN HA IMEHOBAaHHBIE MOBEPXHOCTU. BBIOODP THTTIOB
TPaHUYHBIX YCIOBUU I Mozeneil. OnpeneneHue HanpaBieHus! TeHCTBUS
BEKTOPHBIX BennuuH. Hactpoliku napamerpos. Hactpolika pemarens
ANSY'S Fluent. Ber6op cxembl yBSI3KH MaTeMaTHUECKHX YPABHCHUH U
cxeMbl auckperusanuu. OnpeaeneHue moapenakCcaluoOHHbIX (PaKTOPOB.
OcHoBHbIE TOHATHS PabOTHI C HUMH. BrusiHue moapenakcanuoHHbIX
dakTopoB u uncia KypaHra Ha CXOOMMOCTh pPEUICHHUS] K TOYHOCTh
MOJTy4aeMBbIX pe3yabTaToB. MOHUTOPHI HEBSI30K. HacTpolika MOHUTOPOB.
Coznanue moiabp30BaTeNbCKUX MOHUTOPOB HEBs30K. [Iporecce
WHUIMaNM3auu pemenus. CtanaapTHas ¥ THOpUAHAS MHULIMATH3AIHS.
3amyck Monenu Ha pemienue. Hactpoiika 00paboTunka pe3yabTaToB
BcTpoeHHoro B ANSYS Fluent. Co3nanue mimockocTeid, HacTpoiika
napaMeTpoB OTOOPaKEHUS, TOCTPOSHUE 10 TOTYyYEHHBIM pe3yabTaTam
rpaduuecKkux 3aBUCUMOCTEN
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CFD-monenupoBanue
MPOIIECCOB CMEIICHHS
AJIEMEHTOB
a’pOIMHAMUYECKUX
COIPOTUBIICHU I
WHXEHEPHBIX CUCTEM
KOTEJIbHBIX

Hactpoiiku o6padoTunka pesymsratoB CFD

BriBog pe3ynbTaToB MogenupoBanus B 00padorunk CFD-Post.
I'paduueckuii nuaTepdeiic mporpammer CFD-Post, rnaBHas maHesns, maHelb
MHCTPYMEHTOB, OCHOBHBIE CBOICTBA KOMaH/I. Y CTAHOBKA [apaMeTPOB
3arpykKeHHOH pacy€THOM 0a3bl, HapaMeTpbl 0TOOpaKeHNs UMEHOBaHHbBIX
TPaHULl MOJIEH U CETKH, TapaMeTpoB 0ToOpaxeHust Mojesnn. OCHOBHbIE
BO3MOXKHOCTH BU3YaJIU3allUU PE3YyIbTaTOB U OCTPOEHHUS OTUETOB B
nocraporeccope ANSYS CFD-Post. MeToas! cOBMECTHOTO
NPEJCTAaBICHUS PE3YIbTATOB U3 PA3HBIX PACUETHBIX 0a3.




24

MoaenupoBaHue
KOXYXOTpyOHOTO
TEIJI000MEHHHKA TUTIA
"Tpy0a B TpyOe"

MonenupoBaHue KOKyXOTpYyOHOTO TEINIOOOMEHHHKA THIA "Tpyda B
TpyOe"

OcCHOBHBIE TIOHATHUS O CONPSDKEHHBIX 3a7]a4ax, 0COOEHHOCTH
TE€OMETPUUYECKOTO MoieupoBaHusi. OCHOBHBIC MOIXO/IbI K IIOCTAHOBKE
HCCIIeIOBATENILCKHUX 3a]1a4, BIMSIHIE UX HA TOYHOCTb ITOTYyIaeMbIX
PE3YNIBTATOB B COMPSKEHHBIX 3aa4ax. OCOOCHHOCTH TTOCTPOCHUS CETOK B
conpsikEHHBIX 3a/1a9aX. OCOOCHHOCTH MPEIIOUYTCHHSI T€OMETPHUIECKUX
3JIEMEHTOB, HCIIOJIb3yEMbIX CUCTEMOM IS TIOCTPOCHHUS CETOK B
MIPOCTPAHCTBEHHBIX M INIOCKUX 00bekTax juisi CFD-ananuza B
conpsikEHHBIX 3a1a9ax. O030p OCHOBHBIX MPUEMOB HACTPOUKH MOJICIICH,
MCIIOJIb3YEMBIX JIJISl MOJISTHPOBAHUS KOHBEKTUBHOTO TEIJIOOOMEHA.
Hactpoiika nporpammel u CFD-pemiarens. BeiBog noaydeHHBIX
Pe3yabTaTOB BO BCTpoeHHBIH 00padoTurk B ANSYS Fluent.
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MoaenupoBanue
KOHBCEKTHUBHOTI'O ITIaKE€Ta
kotnoarperara "JIKBp"

MonenrpoBaHue KOHBEKTUBHOTO MTAKETa C IIaXMaTHON CXeMOM
pacrnoyioxeHus Tpyo BogoTpyoHoro kotioarperara "JIKBp"

OcHoBHbIE MOHATHUSA O 33/1a4aX ¢ NePUOJAUYECKUMU TPaHUIIAMH,
0COOCHHOCTH I€OMETPHUIECKOro MoiearpoBaHusi. OCHOBHBIE MOAXO/IbI K
MIOCTAaHOBKE HCCIIEIOBATENIbCKUX 3a]a4, BIUSHUE UX HA TOYHOCTD
MOJIy4aeMbIX Pe3yJabTaTOB B 3a/la4ax C MEPUOJAUYECKUMU TPAHUIIAMH.
OcoGenHoctu mocTpoeHus ceTok. OCOOEHHOCTH MPEATIOYTEHUS
TE€OMETPUUYECKUX PIIEMEHTOB, UCTIOIB3YEMbIX CUCTEMOMU sl TIOCTPOCHUS
CETOK B IMPOCTPAHCTBEHHBIX U IIIOCKUX 00bekTax i CFD-ananu3za B
3a/la4yax Cc MmepuoandeckumMu rpanunamMu. O630p OCHOBHBIX MPUEMOB
HACTPOMKU MOJIeJIel, NCIIONB3YEMBIX IJISl MOJICTHPOBAHUS KOHBEKTUBHOTO
tertooOMena. Hacrpoiika nmporpammer 1 CFD-pematens. BeiBon
MOJIYYEHHBIX Pe3yJIbTaTOB BO BCTPOCHHBIH 00paboTurk B ANSY'S Fluent.

5.2. IlpakTudeckue 3aHsITHs

HaumenoBanue pasziena

Ne .
azy| T TEMBl MPAaKTHIECKIX HammeHnoBanue U coiep)kaHue MPAKTHUECKUX 3aHATHHA
P 3aHATHI
. |Aspomunamuyeckuii pacyér Bo1OTpyOHOr0 MapoBOro KoTjoarperaTa
AosposHamuyeckuii | g 5
1 N HYTPHUKOTJIOBas a3poAMHaMUKa. MeToIuKa a3poAMHaMUYECKOro pacuéra.
pacder KOTI0arperata | Onpenenenue noteps JaBIeHHs B ra30X0/ax KOTIOArperaTa
Pacuér nponysku
IIponyBka
5 CocraBieHue ColsIHOro 0ajiaHca 1 oIpe/iesieHUue BETMYUHBI IIPOTYBKH U
KoT7i0arperatos pacxojia MpoJyBOUYHOM BOJIBI.
CucteMsbl o1a4M BO3/lyXa Ha TOPEHHE
6 CucTeMBl 110191 Oco6eHHOCTH MPOEKTUPOBAHUS CUCTEMBI 110/1a4H BO3/[yXa Ha TOPEHHE.
BO3/IyXa Ha rOpeHne | ADPOIMHAMUYECKUH Pacy€T cucTeMbl. BHIOOP TAroayTheBOro
000pyIOBaHUS.
C CucteMbl IpIMOYAANICHUS KOTETbHON
HCTCMBI OcCHOBHBIE TOAXO/IbI K TPOSKTUPOBAHUIO CUCTEMBI JBIMOY IAICHUSI.
7 JIBIMOY TAJICHUS K 9 s
" OHCTPYKIUSI CUCTEMBI. A3POIMHAMHUYECKUI pacU€T CUCTEMBI
KOTEIbHOM ApIMOyaieHus. BeiOop piMococa U ABIMOBOM TPpyObI
At™MochepHbie ITon6op KOIOHKOBOrO aTMOC(hEPHOro 1ea’paTopa
8 KOJIOHKOBEIE H [TonGop KOIOHKOBOTO aTMOC(EPHOTO JI€arpaTopa
0ECKOJIOHKOBBIE
JIeadpaTopsl
TemioooMeHHbIE TenmooOMeHHBIE anmapaThl, HACOCH U HHKEKTOPBI
10 ammaparhl, HACOCHI 1 | BUJIbI HACOCOB, HHKEKTOPOB U TEIIOOOMEHHUKOB IIPUMEHAEMBIX B
MHKEKTOPHI KOTeNbHBIX. OCOOEHHOCTH KOHCTPYKLUI. MEeTObl YCTaHOBKH.
11 PacmmpuTenshble 6akn | PaciumpurensHbie 6aku

W 3alI0pHAas apMaTypa

[Tog6op pacumpuTenpHOro Oaka




MeTon0JI0THs CO3TaHU
npoekta ANSYS
Workbench mns ananusa
paboTHI UCCIIETYEMBIX
cucreM. OCHOBHBIC

Cosznpanue npoexta ANSYS Workbench gist CFD ananuza
Coszpanue npoekta ANSYS Workbench gist CFD ananuza. OcBocHue
QITOPUTMAa TIOCTPOCHUS TPOCKTA

16 9Tanbl U UJIEH,
3aKJIa/IbIBACMBIC B
CO3JIaHMsI TPOEKTA IS
CFD-ananm3sa,
0COOEHHOCTH €To
HaCTPOUKHU
Ocgoenue rpapudeckoro uarpederica ANSYS Design Modeler.
Cosznanue TBEPIOTEIHLHON MOJICTH KOKYXOTPYOHOTO TEINIOOOMEHHHKA JIJIS
TEIJIOBOro U aspoauHamudeckoro CFD ananm3a ¢ ucnoiib3oBaHuEM
18 OcHOBBbI PabOTEI B komaHns: Extrude, Revolve, Pattern u ap. Ha 0OCHOBE 3CKU3HPOBAHHSL.
ANSYS Design Modeler Co3aHne Ha OCHOBE TTOCTPOCHHOMN TBEPIOTEILHON MOJIEIH, MOICITH
BHYTPEHHETO 00hEMa reoMeTprH (KUAKOCTHOTO TeJia) JUIsl POBEICHUS
mHoromeproro CFD ananuza.
Ocsoenne rpadpuueckoro uarpedeiica ANSYS Design Modeler.
Coznanne TBEPIOTENHHONU MOEIIN BBITSXKHOTO IIKada Ji71s TEIIOBOro U
aspoauHamuyeckoro CFD ananusa ¢ ucrnonb3oBanuem komana: Extrude,
18 OcHoBbI Pa6OTH B Sweep, Skin/Loft u ap. Ha ocHoBe 3cku3upoBanus. Co3aHnue Ha OCHOBE
ANSYS Design Modeler MOCTPOCHHOM TBEPIOTEIBHOIN MOJICIIH, MOJICIIH BHYTPEHHET0 00BhEMa
reoMeTpun (KUIKOCTHOTO TeJa) A MpoBeaeHuss MHoromepHoro CFD
aHaym3a.
[TapameTpu3zarus [MTapametpu3aius reometpudeckux oobekToB B ANSYS Design Modeler
19 TCOMETPHUYCCKUX Coznanue mapaMeTpu4eckoro 00beKTa reOMeTpHH TeII00OMEHHUKA U
00bekToB B ANSYS | BBITSDKHOTO LiKada
Design Modeler
[Toctpoenue cetku st CFD-ananm3a Bo3ayxopacupeaenuTes
V3y4eHne BUJIOB CETOK Kak MacCHBa JaHHBIX. OCBOCHHE METOJI0JIOTHH
MOCTPOCHHUS U METOJIOB 3a/IaHUS TPAHUYIHBIX YCIOBUU. 3aITyCK MOTYJIsS
noctpoenust cetku ANSYS Meshing. Tlepenaya reomeTpuu B MOJTYIb.
21 OcHOBBI PabOTHI B | Haspauenne nmeHoBaHHBIX nosepxHocTeil. Onpeienenne ria006anbHbIX
ANSYS Meshing HACTPOCK MTOCTPOCHUS CETKU. 3aJaHNE METO/1a TOCTPOCHUS CETKH,
YCTaHOBKA JIOKAJIBHBIX HACTPOCK, HA3HAYCHHUE HACTPOCK TTOCTPOCHUS
MPU3MATHYECKHUX CIIOEB JIJIST MOJISITUPOBAHMS IIPUCTCHOYHBIX TCUCHHI B
mHoromepaoMm CFD ananuze.
[TocTpoenue peryisipHbIX CETOK JJII OOBEKTOB CIIOXKHBIX (B TOM YHCIIE U
COCTaBHBIX ) TEOMETPUUYECKUX POpPM
21 OcHoBbl pa6OT_H B [TocTpoeHue peryasipHON CETKU B IOJIOM LUIMHApE U TpyOe Bentypu
ANSYS Meshing N3yuenne MeTo0B OIEHKH Ka4yeCTBa MOCTPOSHHOM CETKUA Ha 00bEKTaxX
st CFD ananmu3za
MonenupoBaHue dJEMEHTa MECTHOTO COMPOTUBIICHUS CUCTEM MOaun
BO3/yXa M JLIMOYIaJICHHS
['eomeTpruyeckoe MOIETUPOBAHNE CMECUTEIBHBIX alllapaToB
CFD-monenuposanue (cMecuTenbHBIX cucTeM) ¢ ucnonb3oBanuem ANSYS Design Modeler.
TIPOLECCOB CMCHICHIA | Co3n1apme reoMeTpHYECKNX 0OBEKTOB JUTS IBYMEPHBIX H TPEXMEPHBIX
S7ICMEHTOB 3anay CFD-monenupoBanus. Buabl reomeTpuieckux 00bEKTOB,
23 A3pOIMHAMHHCCKIX | oriaycarommux 37eMeHTHI CHCTeM. METOIONOTHS CO3/IaHus
CONpOTHBICHIH MIPOCTPAHCTBEHHBIX U TIIOCKUX 00BEKTOB MoienrpoBaHus. OCHOBHBIE
MHKCHEPHBIX CHCTEM | 176/1%0 /161 K TOCTAHOBKE MCCIEN0BATENBCKIX 3a/1a4, BINSHUE X HA
KOTEJIBHBIX

TOYHOCTH I10JIy4a€MBbIX PE3YJIbTATOB. Y CTAHOBKA €AVHUL] U3MEPEHUs
00bekToB. [locTpoeHne KoHPOPMHON PACUETHON CETKH KOHEUHBIX
00BEMOB ¢ ucnoNb30BaHueM ceTouHoro penakropa ANSYS Meshing.




Oco0eHHOCTH TTOCTPOCHUS CETOK IS 33724 THIPOTra30IMHAMUKA U
TeruiooOMeHa. OCOOCHHOCTH MPEANOYTEHHSI TEOMETPHUYECKHUX DJIEMEHTOB,
HCIOJIb3YEMBIX CHCTEMOMH JIJIsl TOCTPOCHUS CETOK B MPOCTPAHCTBEHHBIX U
m1ockux oobekTax miusg CFD-ananuza. JlocTOMHCTBA U HEJOCTATKH CETOK
pasandHbIX ceToK. 3arpyska moaenu B ANSYS Fluent. O630p oCHOBHBIX
MojieTiel TypOyJIEHTHOCTH UCTIONB3YEMbIX pelaTeieM, OCHOBHBIE
napameTpsl ux Hactporiku. Hactpoiika mporpammer u CFD-pemnrarens.
Brinosinenue pacu€ToB. BbIBOJI TOJIyUYEHHBIX PE3YJIbTATOB BO BCTPOEHHbIN
obpadorurk B ANSYS Fluent
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MonaenupoBanue
KOXKYXOTPYOHOTO
TeMI000MEHHUKA TUTIA
"Tpyba B TpyOe"

MopenupoBaHie KOXXyXOTpyOHOTO TeIJI000MEHHHKa TuTa "Tpyda B
TpyOe"

['eomeTprueckoe MOJEIMPOBAHUE TEINIOOOMEHHBIX aIapaToB C
ucnoib3oBanneM ANSYS Design Modeler. Co3ganne reoMeTpuYeCcKux
00BEKTOB JIJIs1 ABYMEPHBIX U TpéxMepHbIX 3a1auy CFD-monenupoBanms.
YcraHoBKa eUHHII U3MEpeHus: 00beKTOB. [locTpoeHre KOHPOPMHOI
pacu€THOI CETKM KOHEYHBIX 00BEMOB JIJIsl JKUJAKOCTHBIX TEIl M CETKU
KOHEUYHBIX 2JIEMEHTOB I TBEPABIX Tel B peaakrope ANSYS Meshing.
3arpyska Mozesu conpspkénHoi 3amaun B ANSYS Fluent. Hactpoiika
nporpammbl u CFD-pemarens. Beimosnnenue pacuéros. Beison
MOJYYEHHBIX PE3YJILTATOB BO BCTPOCHHBIN 00padoTunk B ANSYS Fluent.
BriBo pe3ynbratoB MojenupoBanus B oopadorunk CFD-Post. Ananm3
MOJTYYCHHBIX PE3yJIbTaTOB.

25

MoaenupoBanue
KOHBCEKTHUBHOTI'O ITIaKE€Ta
kotnoarperara "JIKBp"

MonenupoBaHue KOHBEKTUBHOTO MMAKETa C IIaXMaTHON CXeMOM
pacnoyioxeHus Tpyo BogoTpyoHoro kotioarperara "JIKBp"
I'eomeTpuueckoe MOAEIUPOBAHNE KOHBEKTUBHBIX ITAKETOB C
ucnonszoBanueM ANSY'S Design Modeler. Co3znanne reoMeTpudecKux
00BEKTOB JIJIs1 ABYMEPHBIX U TpEéxMepHbIX 3a1auy CFD-mMonenupoBanms ¢
MEePUOANYECKUMHU IPaHUIIAMU. Y CTAHOBKA €IMHULl U3MEPEHUS OObEKTOB.
[TocTpoeHne KOH(POPMHON PacUETHON CETKH KOHEUHBIX 00BEMOB IS
KHUJIKOCTHBIX TEJI U CETKH KOHEYHBIX DJIEMEHTOB I TBEPABIX TN B
penaktope ANSYS Meshing. 3arpy3ka Moienu cOnpsuKEHHOM 3a1a49u B
ANSY'S Fluent. Hactpoiika nporpammsl u CFD-perratens. Beimonaenue
pacuéroB. BrIBOJ] MOTYYEHHBIX PE3yIbTATOB BO BCTPOCHHBIN 00pabOTUHK
B ANSYS Fluent. BeiBoj pe3ynbTaToB MOJICIIMPOBAHUS B 00Pa0OTIHK
CFD-Post. Ananu3 moay4eHHBIX pPe3yJIbTaTOB.

5.3. CamocrosTenbpHas paboTa 00yJIaroIuXcs

Ne | HaumeHnoBaHnue paszaena .
CopepxaHre caMOCTOSITENBHON pabOThI
pa3a| [OHUCIUIUIMHBI U TEMBbI
1 AspoauHaMuyecKkuit AdpoIMHAMHYECKUH pacuéT BOAOTPYOHOTO IMapOBOTO KOTJI0arperara
pacuér KoTIoarperara [ToaroroBka K MpakTHYECKOMY 3aHATHIO, BBIIIOJIHEHUE PACUETOB.
5 HpoﬂyBKa Pacuér IIPOAYBKH
KOTJIOarperaToB HO)IFOTOBKa K IPaKTUYECKOMY 3aHATHUIO, BBIIIOJTHCHUC paC‘-IéTOB.
6 CucreMsbl Imogauyu CucreMbl noJa4du BO3ayXa Ha rOPpCHUC
BO3/lyXa Ha TOPEHHE [ToaroroBka Kk MpakTUYECKOMY 3aHATHIO, BBIITOJIHEHUE PACUETOB.
C CucrteMbl JIMOYIAJICHUS KOTEIbHOU
MCTCMBI OCHOBHBIE MTOJIXO/IbI K TPOEKTUPOBAHUIO CUCTEMBI JBIMOY/IaJICHHUS.
7 JTEIMOYIQJICHHS K o L
N OHCTPYKIIUS CUCTEMbI. ASPOJUHAMHYECKUMN pacu€T CUCTEMBI
KOTEJIbHO IpIMOyJaneHus. Beibop n1eiMococa U AIMOBOM TPYOBI
ATMmochepHbie [TonGop KOIOHKOBOTO aTMOC(HEPHOTO JI€arpaTopa
8 KOJIOHKOBBIE U [ToaroToBka Kk MPakKTUYECKOMY 3aHSATHIO, BHITTOJTHEHUE PACUETOB.
0ECKOJIOHKOBLIE

JIeadpaTopsl




Tennoo6meHHbBIE TenmooOMeHHBIE anmapaThl, HACOCH U HHXEKTOPBI
10 ammaparsl, Hacochl M | IIOArOTOBKA K IPAKTUYECKOMY 3aHATHIO, BLIITOJIHEHUE PACYETOB.
WHKEKTOPBI
11 PacumpurensHple 6aku | Paciumpurenbrbie Oaku )
U 3alopHas apMarypa HOIIFOTOBKa K IIPAKTUYCCKOMY 3aHATUIO, BBIITOJIHCHUC PACUCTOB.
Merononorus cozganus | Cozmanue npoekta ANSYS Workbench mis CFD ananu3za
npoekta ANSYS [ToaroroBka K MpakTUYECKOMY 3aHSATHIO
Workbench ms ananusa
pabOThI UCCITETYEMBIX
cuctem. OCHOBHBIC
16 STamlbl U UIEH,
3aKJiaJbIBacMbIC B
CO3JaHUs IIPOCKTA JIJIS
CFD-anammsa,
O0COOCHHOCTH €T0
HACTPOMKHU
OcBoenue rpadpuueckoro uatpedeiica ANSYS Design Modeler
[ToaroToBKa K MPAaKTUYECKOMY 3aHATHIO.
Co3znanue TBEPIOTENHHOM MO KOKYXOTPYOHOTO TEIJI000OMEHHHUKA JIJIst

OCHOBBI paGOTHI B TeII0BOro M adpoaunHamudeckoro CFD ananm3a ¢ ucnosib3oBaHueM

18 ANSY'S Design Modeler | KomaHx: Extrude, Revolve, Pattern u ap. Ha 0OCHOBE 3CKH3MPOBAHUSI.
Co31aHne Ha OCHOBE TTOCTPOSHHOM TBEPIOTEIHHOM MOJEITH, MOJCIH
BHYTPEHHETO 00bEMa reoMeTpur (FKUIKOCTHOTO TeJla) AJIs MPOBEACHUS
MHoromepHoro CFD ananm3sa.
OcBoenue rpadpuueckoro uatpedeiica ANSYS Design Modeler
[ToAroToBKa K MPAaKTHYECKOMY 3aHATHIO.
Co3znanne TBEPIOTEIHHONW MOICIIH BBITSHKHOTO ITIKada Jij1s TEMIOBOro U

OCHOBBI PabOTHI B aspoauHamuyeckoro CFD ananmsa ¢ ucrnonp3oBanuem komana: Extrude,

18 ANSYS Design Modeler | Sweep, Skin/Loft u ap. na ocnose sckusuposanus. Co3nanue Ha OCHOBE
MTOCTPOEHHOH TBEPAOTEIBLHON MOJICTTH, MOJICTTH BHYTPEHHETO 00BhEMa
reoMeTpun (KUIKOCTHOTO Tela) A MpoBeAeHuss MHoromepHoro CFD
aHajm3a.

[apamerpu3arus [Mapamerpu3arus reometpudeckux oobekToB B ANSYS Design Modeler

19 TE€OMETPUUYECKUX HOI[FOTOBKa K IPAKTUYCCKOMY 3aHATUIO.

06bexToB B ANSYS | Coznanue mapameTpruieckoro o0beKTa reOMeTpUM TeIII000MEHHHUKA 1
Design Modeler BBITSKHOTO TIKaga.
[Toctpoenue cetku st CFD-ananm3a Bo3ayxopacupeaenuTes
[ToaroToBKa K MPaKTUICCKOMY 3aHSITHIO.
V3y4eHne BUJIOB CETOK Kak MacCcHBa JaHHBIX. OCBOCHUE METO0JIOTHI
MOCTPOCHHUS U METOJIOB 3a/IaHUS TPAHUYIHBIX YCIOBUU. 3aITyCK MOTYJIS

91 OCHOBBI PabOTHI B noctpoenus cetku ANSYS Meshing. Ilepenada reomeTpun B MOIYJIb.

ANSYS Meshing Hasnauenne nMeHOBaHHBIX MTOBEPXHOCTEN. OmpeaeneHne rio0atbHbIX
HACTPOCK MTOCTPOCHUS CETKU. 3aJaHUE METO/1a TOCTPOCHUS CETKH,
YCTaHOBKA JIOKAJIbHBIX HACTPOCK, HA3HAYCHHUE HACTPOCK TOCTPOCHUS
MPU3MATHYECKHUX CIIOEB JIJIST MOJICITHPOBAHUS IPUCTCHOYHBIX TCUCHH B
mHoromepHoMm CFD ananuze.

ITocTpoeHne perynsapHBIX CETOK JJIT OOBEKTOB CIIOXKHBIX (B TOM YHCIIC U
COCTaBHBIX ) TECOMETPUUYECKHX (HOPM

21 OCHOBBI paGOThI B [ToAroToBKa K MPaKTUYECKOMY 3aHSATHIO.

ANSYS Meshing ITocTpoeHue peryinsapHON CETKH B IOJIOM IIWJIMHAPE U TpyOe BeHTypH
N3yyeHne MeToI0B OIEHKH KayeCTBa IIOCTPOSHHOM CETKH Ha 00BbEeKTax
st CFD anamnsa

’3 CFD-Mo/eHpoBane MopenupoBaHue JIEMEHTa MECTHOTO CONTPOTUBJICHUS CUCTEM IO 1aun

MponecCoOB CMCUICHUS

BO31YyXa U JbIMOYIAJICHUS




3JIEMEHTOB IToaroroBka K MpakTUYECKOMY 3aHSATHIO, BHIITOJIHEHUE PACUETOB.
a’POIMHAMUYECKUX
COINPOTUBIICHU I
WH)XCHEPHBIX CUCTEM
KOTEJIbHBIX
MoaenupoBanue MojenupoBaHue KOKYyXOTPYOHOTO TEIUIOOOMEHHUKA THIIA "TpyOa B
24 KOXYXOTPYyOHOTO Tpy6e" )
terroooMeHHuKa Tuna | [loAroToBka K MpakTHYECKOMY 3aHSTHIO, BHIOJTHEHUE PacyETOB
"tpyba B TpyOe"
MonenupoBanue MoaenrpoBaHrue KOHBEKTUBHOIO MTAKETa C MIaXMaTHOM CXeMOou
25 | KOHBEKTMBHOIO MakeTa |pPacmoyiokeHus Tpyo BogoTpyOHoro kotioarperara "J[KBp"

kotaoarperara "JIKBp"

HO,HFOTOBKa K IMPAaKTHYCCKOMY 3aHATHUIO




6. MeToguveckne MaTEePHAJIbI 1JIs1 CAMOCTOATEIbHON padoThl 00y4aIOIIMXCS N0 AUCHUIIHHE
(Moay110)

B 06beM camocTosITeNbHOM paObOThI 10 TUCHUTUTHHE BKIIFOUASTCS CIEAYIOIIee:

- U3YYEHUE TEOPETUUYECKUX BOIIPOCOB 10 BCEM TEMaM JUCLIUIIIINHBIL;

- HOATrOTOBKA K MPAKTUYECKUM 3aHATHSIM;

- HOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- BBITIOJIHEHUE KYPCOBOM pabOTHI;

- IOJArOTOBKA K DK3aMEHaM U 3a4€Ty C OLIEHKOM.

CaMocrosTenbpHast paboTa Hall pa3aeaMi KypCOBOTO MPOEKTHI BHIMOIHICTCS ¢ TPUMEHEHHUEM
KOMIBIOTEPHBIX MMPOTPAMMHBIX KOMITJICKCOB JIN0OO B JOMANTHUX YCIOBHSIX, JIHOO (IIPH UX OTCYTCTBUU) B
KOMIIBIOTEPHBIX KJIAaCCaX YHHUBEPCUTETA.

[IporpamMoi JUCHHUIUIMHBI IPEAYCMOTPEHO MIPOBEICHUE JEKIIMOHHBIX 3aHATHH, HA KOTOPBIX
BBIJIAE€TCSI OCHOBHOM CHCTEMATU3UPOBAHHbBINA TEOPETUYECKUI MAaTEPHUAIL, IPAKTUYECKUX 3aHITHH,
MPEIMOJIara0IINX 3aKPEIUICHNE U3YYEHHOTO TEOPETUISCKOr0 MaTeprala Ha MpakTuKe U (POPMUPOBAHUE Y
o0yyJaronuxcsi HeoOXOAUMbIX 3HaHUW, YMEHUH U HaBBIKOB. KpoMme Toro, BaxKHEHIIMM 3TarioM U3ydeHus
JUCITUTIIAHBI SIBIISIETCSI CAMOCTOSITENIbHASL pa00Ta 00YyJarOIINXCS C UCIIOJIE30BAHUEM BCEX CPENICTB U
BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.

3a710roM yCHemnHoro OCBOSHHUS TUCHUIUIHHBI SBJSETCS 00s13aTeNIbHOE MOCEIICHNE JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUH, TaK KaK IPOMYyCK OAHOTO (TeM OoJiee, HECKOJIbKUX ) 3aHSITHI MOKET OCIIOKHUTh
OCBOEHHME pa3/iesioB Kypca. Ha npakTuueckux 3aHATUSIX MaTepuall, U3JI0KEHHBIN HA JIEKIUIX,
3aKpeIUIsIeTCsl B PaMKax BbIIOJHEHUS PAKTUYECKUX 3aJaHui, peaau3alui UHINBUIYaJbHbIX 3aaHUI U
Ipyrux ¢opm, mpeaycMoTpeHHbix PIT/I.

[Ipucrynas Kk U3y4eHHUI0 TUCIUILIMHBI, HEOOXOUMO B MEPBYIO 0Yepeab O3HAKOMUTHCS C
conepsxkanueM PITJI myist cryneHToB ouHOU (hOpMBI O0yUYEHUS, a TAK)KE METOANYECKUMH YKA3aHUSIMU T10
OpTraHU3aIi CAMOCTOATEIbHONU PaOOTHI M MOATOTOBKHU K IPAKTHUECKUM U JIA0OPATOPHBIM 3aHSITHUSIM.

[Ipu moAroTOBKE K MPAKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 10 U3yYSHHIO
JTUCIUILIMHBI 00Y4arOIUMCs HE00X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHITHU MaTepHall U JOMOIHUTH €0 C
Y4E€TOM PEKOMEHI0OBAaHHOM 10 JAHHOHN TEME JINTEPaTyphl;

- IPU CAMOCTOSITEIIbHOM U3yYE€HUH TEOPETHUYECKON TeMbI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pexoMeHoBaHHbIe B PIIJ] ncrounuku;

- BBIIIOJIHUTH IPAKTUYECKUE 3aITaHUS B paAMKax U3y4aeMOW TEMBI;

- OTBETUTH Ha KOHTPOJBbHBIE BOMPOCHI 1O TeME, UCTIONB3ys MaTepuaisl @POC, mubo rpynmnoBbie
VHIUBUAYAJIbHBIE 3aJJaHKS, IOATOTOBIICHHBIE IIPEIIOIaBaTENEM;

- IOATOTOBUTHCS K MIPOBEPOUHOM paboTe, MPeayCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

- HOATOTOBUTHCS K MPOMEKYTOYHOM aTTECTALIMH.

Wtorom n3yueHus QUCHUIIIIMHBI SBISETCS SK3aMeH. JK3aMEH MPOBOIUTCS 110 PACIHCAHUIO CECCUU.
dopma MpoBeIeHHs K3aMeHa — TeCTUpoBaHue B Moodle (TeopeTndeckue BOMPOCH ISl TPOBEICHHUS
MIPOMEKYTOUYHOM aTTECTAIIMHM 00YJAIOIINUXCS U MPAKTUYECKUE 3aaHUS ISl IPOBEICHUS TPOMEKYTOUHOM
aTTectanuu odyuaromuxcs). CTyIeHThI, He MPOIIE/IINe aTTECTALUIO 10 TPAPHUKY CECCUU, TOJIKHBI
JIMKBUJIUPOBATH 33JI0JDKEHHOCTh B YCTAHOBJIIEHHOM ITOPSIKE.

7. OueHOYHbIe MATEPHUAJIBI VIS IPOBEAEHUSA TEKYIEero KOHTPOJISl YCIeBAeMOCTH Y MIPOMEKYTOYHOM
arrecTauMu 00y4aroMXCcs M0 AMCHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETEHIINH C yKa3aHUEM 3TAIMOB MX (HOPMUPOBAHMSI B IPOIIECCE OCBOSHUS UCIIUIIITMHBI

Kox n HaumenoBanue
Ne KoHTponmpyembie pa3ieibl TUCITUTLTAHBI . Bun oneHo4HOTO
WHIMKATOpa KOHTPOJIUPYEMOM
/1 (Moy1is) cpencTaa
KOMITETEHIIH
TIK-6.1, TIK-6.2, TTK-6.3, TIK- | | copeTHueckue
6.4. TIK-6.5. TIK-6.6. TIK-6.7. | BOTPOCHI L1t SKenpece-
1 [Abspoamnamuueckuii pacy€r KoTaoarperara TIK-6.8, TIK-7.1, TTIK-10.1, %Hpocilﬂq o
TK-10.2, 1K-10.3 COPETHHCCIHE
BONIPOCHI K IK3aMEHY
2 | YTuim3aTophl TETUIOTHI YXOISAIINX Ta30B. IIK-6.1, I1K-6.2, [TK-6.3, TIK | Teopetnueckue




-6.4, I1K-6.5, I1K-6.6, IIK-6.7,

BOTIPOCHI JUIST AKCIIPEcC-

[ToBepxHOCTH HarpeBa KOTJIOB, TIK-6.8, [TK-7.1, TTK-10.1, orpoca
naporneperpeBarean MK-10.2. TTK-10.3 Teopetnueckue
7 ' BOIIPOCHI K K3aMEHY
I1K-6.1, [K-6.2, [K-6.3, T1K- | 1 COPeTHiIccKne
OOMypoBKa KOTIIOB. B3pbIBHEIE 1 6.4. TIK-6.5. TIK-6.6. [IK-6.7. | BOTPOCHI L1l sKenpece-
3 |mpemoxpaHuTeNbHbIE KIAaHa, JIECTHUIIBL, T1K-6.8, TIK-7.1, TTK-10.1, orpoca
IUTOIIAJIKHU, TAPHUTYpPaA KOTJI0arperara. K-10.2. TTK-10.3 Teoperuueckue
7 ' BOIIPOCHI K OK3aMEHY
[1K-6.1, [TK-6.2, TIK-6.3, 1K~ | | OPeTHieckite
6.4, TIK-6.5, TIK-6.6, TTK-6.7, | POTPOCP! AU IRCIPEEe:
4 | bapabanbl KOTJIOarperaToB T1K-6.8, [TK-7.1, TTK-10.1, orpoca
MK-10.2. [IK-10.3 TeopeTnueckue
7 ' BOIIPOCHI K 3K3aMEHY
I1K-6.1, [K-6.2, [K-6.3, T1K- | 1 COPeTHiIccKne
6.4, IK-6.5, TIK-6.6, [TK-6.7, | POTPOCh! VI SKCHpeees
5 [IIponmyBka KOTIOArperaToB T1K-6.8, TIK-7.1, TIK-10.1, orpoca
MK-10.2. TIK-10.3 Teoperuueckue
7 ' BOIIPOCHI K SK3AMEHY
[1K-6.1, TIK-6.2, [TK-6.3, TTK- | | COPeTH Ieckie
6.4, TIK-6.5, TIK-6.6, [TK-6.7, | POTPOCh! UL SKCHpeees
6 |Cuctemsl moaun Bo3ayXxa Ha TOPEHUE T1K-6.8, TIK-7.1, TIK-10.1, orpoca
MK-10.2. TIK-10.3 Teoperuueckue
7 ' BOIIPOCHI K SK3AMEHY
OCHOBHBIE TTIOAXOABI K
MIPOEKTUPOBAHHIO
CUCTEMBI
[1K-6.1, I1K-6.2, I[TK-6.3, I[IK- | nbiMOyaJIeHUS.
7 | CrCTeMbL IEIMOVIATCHIS KOTEIEHOG 6.4, I1K-6.5, I1K-6.6, IIK-6.7, | KOHCTpYKIIUSI CHCTEMBI.
A YA T I1K-6.8, TIK-7.1, T1K-10.1, | AspoauHaMU4YeCKHiA
I1K-10.2, 1IK-10.3 pacy€T CUCTEMBI
JIeIMOyanenus. Beioop
JBIMOCOCA U JIBIMOBOM
TpyObI
ITK-6.1, TIK-6.2, TTK-6.3, TIK- | | Sopemmmectane
8 ATMochepHbIe KOJIOHKOBBIE U 6.4, I1K-6.5, I1IK-6.6, I1K-6.7, (r)l poz JUI JRetpece
OECKOJIOHKOBBIE JI€adPaTOPHI I1K-6.8, TIK-7.1, T1K-10.1, onpoc
MK-102. TIK-10.3 Teopetnueckue
7 ' BOIIPOCHI K DK3aMEHY
MTK-6.1, TIK-6.2, TTK-6.3, TIK- | | copermeckue
6.4, TIK-6.5, TIK-6.6, TTK-6.7, | >OrPOChl BT SKENPECes
9 |BakyymHBIC nea’paTopsl T1K-6.8, [TK-7.1, TTK-10.1, ompoca
MK-10.2. [IK-10.3 Teopernueckue
7 ' BOIIPOCHI K DK3aMEHY
MK-6.1, TIK-6.2, TIK-6.3, TIK- gjﬁpngfe;ﬁim e
10 TennooOMeHHBIE aImapaThbl, HACOCHI U 6.4, I1K-6.5, I1K-6.6, I1K-6.7, o I(;ca A p
HUH>KEKTOPBI I1K-6.8, I1K-7.1, T1K-10.1, P
MK-10.2. [IK-10.3 Teopernueckue
7 ' BOIIPOCHI K 9K3aMEHY
TIK-6.1, TTK-6.2, TIK-6.3, TIK- BTer‘;peTI;fe;ﬁ“i e
11 PacmpurenbHble 6aku U 3aropHas 6.4, I1K-6.5, T1K-6.6, TTK-6.7, (r)l poz FUT SKenpece
apmatypa TK-6.8, TIK-7.1, [IK-10.1, | 27PO¢
MK-10.2. TIK-10.3 Teopetnueckue
7 ' BOIIPOCHI K DK3aMEHY
o ITIK-6.1, I1K-6.2, [TK-6.3, [IK- | TeopeTuueckue
12 [KypcoBoii mpoekT

6.4, I1K-6.5, I11K-6.6, IIK-

BOITPOCHI AJId SKCIIPECC-




6.7, IIK-6.8, I1K-7.1, IIK-

orpoca

10.1, TIK-10.2, TIK-10.3 | | copernccke
’ ’ BOIIPOCHI K K3aAMEHY
MK-6.1, TIK-6.2, TIK-6.3, TIK- Esgg(e)sz;ﬁiicnpecc-
13 | Dsamen 6.4, I1K-6.5, I1K-6.6, I1K-6.7, onpoca
I1K-6.8, TIK-7.1, T1K-10.1,
MK-10.2, TIK-10.3 Teoperirieckite
BOITPOCHI K K3aMEHY
Teoperuueckue
BOIIPOCHI IS SKCIIPECC-
BBoansbie cBenenusi. OCHOBHas poJib IIK-6.1, I1K-6.2, I1K-6.3, I1K- %Iégoginqemﬂe
14 HCCIIEI0BATENIbCKOM pabOTHI Ha 6.4, I1K-6.5, TIK-6.6, I1K-6.7, Bongocm .

JHEpreTHuYecKnXx 00bekTax. OCHOBBI [IK-6.8, IIK-7.1, I1K-10.1,

METOIOJIOTUH MCCIIE0OBAHUS [IK-10.2, IIK-10.3 TPOBEACHHA .«
IIPOMEIKYTOUHOM
aTTeCTAIlUU
00y4JarImuXxCcst

Ocob6ennoctu ucnonb3oBanuss CAE-cucrem TeopeTieckue

B COBPEMEHHOM npoeKTHo-Ko§CprKTopCKoﬁ BOTIPOCH 17 SKCTIPECC-

1 Hay4YHO-UCCJICI0BATEIIbCKOM

nearesibHOCTH. OCHOBHBIE HAIIpaBJICHUS IIK-6.1, I1K-6.2, I1K-6.3, I1K- %Iggoginqecxne

15 |pasuTHL. [Ipenmyiecta 6.4, I1K-6.5, I1K-6.6, IIK-6.7, Bongocm .

MaTeMaTHYeCKOro aHaJIn3a (YUCIACHHOTO [1K-6.8, IIK-7.1, I1K-10.1,

MOJICIIMPOBAHUS, TIPEABAPUTEIIBHOTO I1K-10.2, I[1K-10.3 TPOBCACHIA

MIPOTHO3UPOBAHUS) X014 (PU3UIECKUX :ffggzg;imon

MIPOIIECCOB MPHU aHAJIU3€ KaK CHUCTEM B oByuaromxcs

LIEJIOM, TaK M OTJCIbHBIX UX JIEMECHTOB
TeopeTnueckue

Metononorus co3ganus nmpoekta ANSYS BOTpOCHT JUTA JkeHpece:

Workbench ans ananusa paboTb I1K-6.1, TIK-6.2, TIK-6.3, TIK- %2502214%(:1(%

16 |HCCIeyeMBIX cHCTEM. OCHOBHBIC ATaITbl ¥ 6.4, IIK-6.5, I1K-6.6, [1K-6.7, s p

WJIEH, 3aKJIA/IBIBAEMBIE B CO3/IAHUS ITPOEKTA I1K-6.8, I1K-7.1, I1K-10.1, OHPOCHI JUIA

1 CFD-ananm3a, 0COOEHHOCTH €r0 [1K-10.2, I1K-10.3 TPOBCCHHA .

HacTpOitKu MIPOMEKYTOUYHOMH
aTTeCTalH1
00y4Jarmuxcs
TeopeTnueckue
BOTIPOCHI JUTSI SKCIIPECC-

Ooromanpomreemieasro | e o2 moes, e (I

17 | xommiekcax ajs Hay4HO- 6.4, [IK-6.5, [IK-6.6, 1IK-6.7, BOIIPOCHI IS
. I1K-6.8, IIK-7.1, TIK-10.1,

MCCIIE/IOBATENBCKOH H TPOCKTHO- TK-10.2, TIK-10.3 nmpoefeHns

KOHCTPYKTOPCKOH JIeITeTbHOCTH MIPOMEKYTOYHOMN
aTTeCTaI[uH
00ydJaronmxcs
Teopernueckue
BOITPOCHI IS SKCIIPecC-

TK-6.1, TIK-6.2, TIK-6.3, TIK- f’iggginqecme
18 | OcHoBbl paboTel B ANSY'S Design Modeler 614“[’K1_-[é< é?str-gfl?I’Kr-[fO-?T’ BOIIPOCHI JJIs
TK-10.2, TIK-10.3 HPOBEACHIT
’ MIPOMEKYTOUHOMN
aTTeCTall1
00y4Jarmuxcs
19 [[TapameTrpu3zamusi reOMETPHUIECKUX [1K-6.1, T11K-6.2, T1IK-6.3, IIK |TeopeTndeckue




00bekToB B ANSY'S Design Modeler

-6.4, IIK-6.5, T1K-6.6, I[1K-6.7,
[1K-6.8, I1K-7.1, 11K-10.1,
I1K-10.2, TIK-10.3

BOIIPOCHI [T SKCIIpeCC-
orpoca
TeopeTnueckue
BOIIPOCHI IS
MIPOBECHUS
MPOMEKYTOUHOMN
aTTecTaluu
00ydJaronmxcs

20

OcHoBHas POJIb CETKH KOHCYHBIX 00BEMOB.
BBCI[CHI/IG B IIOCTPOCHHUE CETOK.

I1K-6.1, IIK-6.2, IIK-6.3, 11K-
6.4, I1K-6.5, I1K-6.6, IIK-6.7,
I1K-6.8, I1K-7.1, 11K-10.1,
I1K-10.2, TIK-10.3

TeopeTnueckue
BOIIPOCHI IS SKCIIpECC-
onpoca
Teopetnueckue
BOIPOCHI JIs
MIPOBEICHUS
MIPOMEKYTOUHOMU
aTTecTaluu
00y4JarImuxcs

21

Ocnosbl pabotel B ANSYS Meshing

TK-6.1, TTK-6.2, TIK-6.3, TIK-
6.4, TIK-6.5, TTK-6.6, TIK-6.7,
TK-6.8, TIK-7.1, TIK-10.1,
TK-10.2, TIK-10.3

Teopernueckue
BOITPOCHI JJIsI SKCIIpecc-
omnpoca

Teopernueckue
BOIIPOCHI JJIsA
MIPOBEACHUS
MPOMEKYTOUHOMN
aTTecTaluu
00y4Jarmuxcs

I1K-6.1, I1K-6.2, IIK-6.3, 11K-

Teoperuueckue
BOITPOCHI JJIsI KCIIPecc-
ompoca

OcHOBBI pabOTHI B IPOrPaMMHOM 6.4. TIK-6.5. [TK-6.6. [TK-6.7 Teopernueckue
22 | kommutekce ANSY'S Fluent. Uurtepdeiic T1K-6.8, [TK-7.1, TTK-10.1, BOIIPOCHI IS
MPOrPaMMBI K-10.2. TTIK-10.3 MIPOBEICHUS
’ IIPOMEKYTOUYHON
aTTeCTal1
00yJaronmxcs
Teopetnueckue
BOTIPOCHI JUTS SKCIIPECC-
CFD-monenupoBanue nporeccoB cmemenus | [1K-6.1, I1K-6.2, TTK-6.3, T1K- PFI;EOZ:H%CKHe
03 |?/IEMEHTOB a3POHHAMUECKHX 6.4, I1IK-6.5, TIK-6.6, I1K-6.7, BOHp
CONPOTUBJICHUM UHKEHEPHBIX CUCTEM [1K-6.8, IIK-7.1, I1K-10.1, POCKI AUTA
KOTEJIBbHBIX [1K-10.2, IIK-10.3 TPOBEACHHA .
MIPOMEKYTOUIHOM
aTTeCTaINu
00yJaronmxcs
Teopernueckue
BOITPOCHI IS DKCIIPeCC-
TIK-6.1, TTK-6.2, TTK-6.3, K- f’i‘go:‘;ﬂqecme
24 MopenupoBaHue KOXyX0TpyOHOTO 6.4, IIK-6.5, IIK-6.6, ITK-6.7, Bonp
Ter1000MeHHUKa Tuna "Tpyba B TpyOe" [1K-6.8, T1K-7.1, T1K-10.1, POCHI Tt
TK-10.2, TIK-10.3 NPOBEACHHA
’ MIPOMEKYTOUHOMN
aTTeCTall1
00y4JarImuxcs
[1IK-6.1, T11K-6.2, I1K-6.3, IIK- | TeopeTtuueckue

25

MonenrpoBaHue KOHBEKTUBHOIO ITaKeTa
koTnoarperara "JIKBp"

6.4, I1K-6.5, T1K-6.6, TTK-6.7,
I1IK-6.8, I1IK-7.1, IIK-

BOIIPOCHI ISl IKCIIPECC-
orpoca




Teopernueckue
BOTIPOCHI ISt
10.1, TIK-10.2, TIK-10.3 | POBCACHAA
POMEKYTOUHOMN
aTTeCTaIK
00y4JarIuXCs
Teopernueckue
BOIIPOCHI IS SKCIIPECC-
MK-6.1, [TK-6.2, TTK-6.3, TTK- %E‘(’)ggimecme
26 |KonTtponbHas pabota 6.4, [1K°6.5, ITK-6.6, 1IK-6.7, BOTIPOCHI IS
[1K-6.8, TIK-7.1, T1K-10.1,
TK-10.2, IK-10.3 HPOBEACHIA
’ MIPOMEKYTOUHOU
aTTeCcTaIu
00y4JarImuxcs
TIK-6.1, TIK-6.2, [1K-6.3, TIK-
27 |3auer ¢ onexoii 6.4, I1K-6.5, I1K-6.6, I1K-6.7,
[1K-6.8, TIK-7.1, T1K-10.1,
I1K-10.2, I[1K-10.3

7.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUSI WJIA MHBIE MaTEPUAJIbl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIUMBIC JJIsI OIICHKU 3HAHWI, YMCHHHM W HABBIKOB ¥ (WJIH) OIBITa MPO(ECCHOHAITBHOMN JIeITeIHHOCTH,
XapaKTEePU3YIOLIUX 3Tarbl ((OPMUPOBAHKS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS TUCIIUTLTMHBI
TEOPETUYECKHME BOITPOCHI AJIA SKCIIPECC-OITPOCA
(s mpoBepKU c(hOPMUPOBAHHOCTH MHIUKATOPOB JocTkeHus komnereHuu (I11K-6.1, ITK-6.2, ITK
-6.3, I1K-6.4, I1IK-6.5, TIK-6.6, TIK-6.7, T1K-6.8, I1IK-7.1, TIK-10.1, TTK-10.2, TTK-10.3))

Tema 2: DneMeHTHI KOTJIOB

. UTo Ha3pIBaeTCsI XBOCTOBBIMU ITOBEPXHOCTSMH HarpeBa?
. Kakoit ocHOBOM (hr3udeckuii MPUHITUIT PabOThI SKPAHHBIX TOBEPXHOCTEH HArpeBa TOMKH?
. Kako¥t ocHOBHOH (hr3ndecKuii MPUHITUI PaObOThl KOHBEKTHBHBIX TOBEPXHOCTEH HarpeBa Imy4KkoB?
. Kakas ocHOBHas 3a/1aua nmaporneperpeBareneii?
. Kakast ocHOBHas 3a/1aua skoHOMam3epa?
. Kakas ocHOBHasl 3a/1aua BO3yX0mnogorpeBareneii?
. Kakast ocHOBHas 3a/1aua B3pbIBHBIX KJIaITaHOB?
. Kakue cymecTByroT BBl 0OMYpPOBKH KOTJIOArperaTon?

9. Kak noapaszaensitoTcsi 5KOHOMai3ephl 10 YPOBHIO HarpeBa U Ha3HAYEHUIO BOJIbI?

10. Kakue aineMeHThl OTHOCSTCA K TapHUTYpE KoTyoarperarta?

11. Kakux BUJOB OBIBAlOT B3pHIBHBIC Ki1amaHa?

12. JIns kakux 1eJIei MPUMEHSIOT 00 TyBOYHBIC armaparhsl?

13. Jlns gero cinyxar v Iie yCTaHABIMBAIOTCS BOJOyKa3aTeabHble cTékIa Kinunrepa?

14. Kakue MeponpusThsi IPUMEHSIOTCS JJIsl YAaBIMBAaHUS U3 HACBIIIEHHOTO Tlapa Kareilb
B3BEIIICHHOU BJIaru Mepe;] €ro MocTyIJIeHUEeM B MOJAOIINI TaponpoBoa?

15. Kakue ycTpoiicTBa /Il MOBBIMIEHUS YPOBHS 0€30IMaCHOCTH MPH IKCILTyaTaIMK JTOJKHBI
yCTaHaBJIUBATHCS Ha BEPXHUX OapabaHax KOTJIOArperaTon?

16. [Inst yero npUMEHSIOTCS BLIHOCHBIE MTAPOBBIEC ITUKIIOHBI?

17. Kakoit map Ha3bIBaeTcs Cyxum?

18. Kakoi1 nmap Ha3pIBa€TCs HACBHIILEHHBIM ?

19. Kakoit nmap Ha3pIBaeTCs BIAXKHBIM?

01O N KW —

Tema 3: Cucremsnl AbIMOYIAJICHHUA U ITI0Aa4YM BO31yXa Ha TOPCHUC

1. Yto Ha3wpIBaeTCsd IIUIAKOM M YTO BXOIUT B €r0 COCTaB?

2. Uto Ha3kIBaeTCA 30J10H U YeM OHA OTIMYAETCS OT IIIaKa?

3. Kakue ycioBust HEOOXOIMMO y4eCTh ITPH BEIOOPE METO/1a IINIAKO30JI0YIaTICHUS TS
KoTJjioarperara?




4. Kakue uCcronb3yl0TCsl YCTPOMCTBA /1JIs YJIABIMBAHUS YHOCA B Ta30X0/1aX KOTEIbHOMU?

5. KakoBbl OCHOBHBIE OTJIMYUS AIIAPATOB MOKPOTO YHOCOYJIaBIMBAHUS OT CyXOro?

6. Ha ocHOBaHMM KakuX YCIOBUIN MPUHUMAETCS PEIICHUS IO YCTAaHOBKE arapaToB MOKPOTO
30JI0yJIaBJIMBAHUS?

7. Kakue yCTpOiCTBa UCIOJIB3YIOTCS JJIS IOAA4YX TBEPAOrO TOIUIMBA B KOTJIOArperaT npu
OpraHU3aly €ro C)KUTaHUsl B CIIOEBBIX TOIMKax?

8. Kakue BpeHbie OCHOBHBIE BPEIHBIE BEIIECTBA MOTYT COJIEPKATHCS B MPOAYKTaX CrOPaAHUS
OpPTaHUYECKOTO TOILIMBA M KAKUE OCHOBHBIC METOJIbI OOPHOBI C HUMH?

9. Uto 03HAaYaeT MPOCKTHOE PEUICHHE «KOMOMHUPOBAHHOE 30JI0yJATICHUE) ?

10. Kakue BpeIHbIE )KUIKHAE BEIOPOCH MOT'YT MPUCYTCTBOBAThH B KOTEIILHOM?

11. Kakue npuMeHsIIOTCSl OCHOBHBIE METO/IbI JJI1 CHMXKEHHS cOpoca M YTUIIM3alUKA CTOYHBIX BOJ U3
KOTEJIbHBIX?

12. Kakue pemiaroTcsi OCHOBHBIC 3a/1a4d IIPU MPOEKTUPOBAHUN CUCTEMBI IBIMOY/IajIeHus (Ta30X010B)
KOTEJIbHOM?

13. Kakue oCHOBHBIE ITapaMeTphl OIPEIEISIOTCS IPU a3POIMHAMHYECKOM pacyETe ra30Xxo10B
KOTeJIbHOM? B uéM 3akiirouaeTcs 1elb U Ja4u pacuéra?

14. KakoBbI OCHOBHBIE ICWCTBUS ITPOCSKTUPOBIIUKA, KOTOPHIC OH BBIMIOJIHSCT IIPU BEIOOPE
TATOIyThEBOTO 000pyHOBaHuUs (TI0J00PE TBIMOCOCA) CHCTEMBI ILIMOYIAJICHUS! KOTEIBHOM?

15. Ha ocHOBaHMH KaKUX YCJIOBHI BBIMOJIHSAETCS OMPEIETICHUE BHICOTHI IBIMOBOM TPYOBI
KOTEJIbHOM?

Tema 4: OOopyaoBaHue JeadpUPOBAHUS IUTATCILHON BOIBI

1. Yro HaspIBaeTcs neadparueii? KakoBa OCHOBHAS poJib JJAHHOTO MPOIEcca B CUCTEMAX
TEII0CHA0KEHNS U B Y€EM OHA 3aKIrodaeTcs?

2. B uém 3akimodaeTcss OCHOBHOE OTINYHME aTMOC(EPHBIX JIeadpaTOpOB B CPAaBHCHHUH C HAIIOPHBIMU U
BAKyyMHBIMU?

3. Kakue ocHOBHBIC TpeOOBaHUS MIPEABSIBIAIOTCS K JieadpaTopam?

4. B uém 3akirovaeTcs MPUHIUI padOThHI Aca’palliOHHON KOJOHKH?

5. B ueM 3akmmrouyaeTcs Ha3HaueHHe 0apOOTaKHOTO JINCTA WU TIEpPOPHUPOBAHHOTO TPYOOIIPOBOIA B
neasparope?

6. Kakne ocHOBHBIE (haKTOPHI BIUSIOT Ha 3(PPEKTUBHOCTH padOTHI Aca’palliOHHON KOJOHKH?

7. Kakue Mepbl MPUMEHSIFOTCS JUTISl TIOBBIEHUS () (PEKTHOCTH pabOThI Jicadparopa B CXeMe
KOTEJILHOM ?

8. KakuMm 00pazom peanu3yeTcs mpolece Aea’paii B 06CKOJIOHKOBBIX JieadpaTopax B CPAaBHEHUU C
KOJOHKOBBIMH?

9. B 4éM 3akit04ar0TCsl OCHOBHBIE ITPEUMYIIECTBA BAKYYMHBIX JI€adpaTOPOB B CPABHEHUU C
HAIOPHBIMUA U aTMOC(HEPHBIMH?

10. B 4éM OCHOBHBIEC OTJIMYHSI TEPMUUYECKOTO peKUMa pabOThl BAKYYMHOTO JieadpaTopa OT
HM30TEPMUYECKOTO?

11. B kakux ciay4asx B cCXeMmax TeIJIOCHAOKEeHUS MPUMEHSIOT BaKyyYMHBIE JIeadpaTopbl?

Tema 5: BcnomorarensHoe 000pyA0BaHNE KOTEIBHON

1. Kakue Buibl HACOCOB MOT'YT IIPUMEHSATHCS B KOTEJIIBHON B KAUECTBE CETEBBIX M MUTATEIIbHBIX?

2. KakoBbl OCHOBHBIE JIEHCTBHS MPOSKTHUPOBILMKA, KOTOPBIE OH BBIMIOJIHSAET IPU BEIOOPE HACOCOB
JUISL CUCTEM KOTEJIbHOM?

3. Kakue BUIbl HACOCOB MOTYT MCIIOJIb30BAaThCs B CUCTEMAX MOAAYU Ma3yTa U APYTUX BUIOB
KHJIKOTO TOIIMBA (JIM3€Is1) Ha CKUTaHue?

4. KakoBbl OCHOBHBIE PHUHIIUITBI PA0OTHI IEHTPOOESIKHBIX HACOCOB?

5. KakoBbI OCHOBHbBIE IPUHIIUIIBI pAOOTHI BUXPEBBIX HACOCOB?

6. KakoBbl OCHOBHBIE TPUHIIMIIBI pa0OTHI POTALIMOHHBIX HACOCOB?

7. Kakue BUIbI TETIJIO0OMEHHBIX alllapaToB MOYKHO HCIIOJIb30BATh B KOTEJIBHON B KAUECTBE CETEBBIX
TEII000OMEHHUKOB?

8. Kakue Bu/IbI TEMII000MEHHBIX allapaToB MOXHO MCIOJIb30BaTh B KOTEJIbHOI B KaueCTBE
MOI0OTPEBATENCH CHIPOM BOJIBI?



9. lns 9ero B cucTeMax MPUMEHSIOTCS pacIINpUTENbHBIE OaKu (COCyabl)?

10. Yto HeoOX0auMo 3HATH TSI TOT, YTOOBI MPABUIBLHO BHIOPATh 00BEM paCHIMPUTENBHOTO OaKa I
CUCTEMBI?

11. Kakue BUJIbI 3a1I0PHOM apMaTyphl IPUMEHSIIOTCSL B KOTEITbHOM?

Tema 6: OCHOBBI HCCIEA0BATEIBCKOM pab0Thl HAa KOTeabHBIX U TOLI. Ponb 3HEproananmsa B
MPOEKTHO-KOHCTPYKTOPCKOM NESATENIbHOCTH

1. Yro Takoe uccienoBarensckas padbora?

2. B uém 3akitodaercss OCHOBHAs POJIb HUCCIEAOBATEIBCKOM paboThl Ha KOTEIbHBIX U TOI?

3. Kakue cymiecTByro ocHOBHBIC 00sactu npuMenennst CAE-cucTeM 1 SHeproaHainsa B
KOTeIbHBIX 1 TOLI?

4. Kakue cymecTByIoT 0cOOeHHOCTH ucmonb3oBanus CAE-crcTeM B COBPEMEHHOM MPOEKTHO-
KOHCTPYKTOPCKOM U HAYYHO-UCCIEA0BATEIILCKOM NEeITEIbHOCTH HA SHEPTreTUYECKUX 00beKkTax?

5. Kakue cyniecTBytOT OCHOBHBIC HAIIPaBJICHUS PA3BUTHS POCKTHO-UCCIIECI0BATEIBCKON
JeATETbHOCTH IIPU MPOSKTUPOBAHUU COBPEMEHHBIX YHEPTeTUUECKUX 0OBEKTOB?

6. Kakne NCTOYHUKY SHEPTUH SBIISIIOTCS HEMCUEPIIaeMbIMH ?

7. Kakue cymecTByrOT OCHOBHBIE ITPEUMYIIIECTBA YUCIEHHOTO aHAIN3a B X0J1€ IPOETHO-
MCCJIEI0BATENLCKON IEATETbHOCTH?

8. Uto takoe TOII?

9. Yto Takoe KoTenbHasA?

10. Kakue CymiecTBYIOT BO3MOKHOCTH U ITyTH 3()DPEKTUBHOTO MCTIOIB30BaHUS BO30OHOBIISIEMBIX
HMCTOYHHKOB dHEPrun’?

11. Kakue cymecTByIOT BO3MOKHOCTH U ITyTH 3(PPEKTUBHOTO MCIIOJIb30BaHUS HEUCUCPITACMBIX
HMCTOYHHKOB dHEPTrun’?

Tema 7: O6omouka CAE-cucremsr ANSYS Workbench. Dramel co3manus uceienoBaTeIbCKuX
pacu€THBIX TIPOEKTOB JIJIs aHAN3a 3P (HEKTUBHOCTH padOThI KOTEIHHBIX

1. B uém 3akiarodaeTcss METOIOJIOT s Co3Manus uccieaobarenbekux mpoekroB ANSY'S Workbench
g CFD-ananuza?

2. Kakwue cyIecTByrOT OCHOBHBIE TaITbl CO3AaHUs IPOeKTa?

3. B uém 3akimrouaroTcs MIeH CO3/IaHMsl HCCIIeI0OBATEIhCKOTO MMPOCSKTa?

4. OcuoBHas poib obomouxkr ANSY'S Workbench npu ipu CFD-ananuze?

5. OcHOBHBIE 0OCOOEHHOCTH HACTPOHKHU 000TOUKHU?

Tema 8: ['eomeTpuueckoe MOJETHUPOBAHUE OOBEKTOB U JIIEMEHTOB MH)KEHEPHBIX CUCTEM KOTEIbHBIX

1. Kakyro poJsib UTpaeT reoMeTpruIeckoe MOJIETMPOBAHNE B HAYYHO-HCCIICIOBATEILCKON U IMTPOCKTHO-
KOHCTPYKTOPCKOH JI€ATEIbHOCTH?
2. Uro takoe CAD-cucrema? OcHOBHOE €€ Ha3HaUeHHUE?
. Uto takoe CAE-cucrema? OcHOBHOE €€ Ha3HaucHUE?
. Uto Takoe CAM-cucrema? OcHOBHOE ¢€ Ha3HaucHUe?
. Kakoii mopsnox Bzaumonericteus CAD u CAM ¢ CAE- cucremamu?
. Kakue BuIbI TeOMETPHUYECKUX OOBEKTOB MOT'YT MOABEPTaThCsS MOJICTUPOBAHHIO?
. B ué™m ¢ ¢u3myeckoit Touku 3peHus 3aKiodaeTcs pasHuia 3aaad B 2D u 3D moctaHoBkax?
. Uto BIMseT Ha TOYHOCTH PE3YJIHTATOB MOJCIIMPOBAHHUS?
. UeM oTimuaeTcs co31aHMe MOJIEICH Ha OCHOBE ACKM3UPOBAHMS OT CO3JIaHUS MOJICIICH Ha OCHOBE
IPUMHUTHUBOB?
10. Jlns gero ucronb3yrorest komauael Extrude, Revolve, Sweep?
11. JIns vero ucnonb3yetcs komanaa SKin/Loft?
12. Jlns wero ucnonb3yetcst komanaa Boolean, Slice, Delete?
13. JIns gero ucnois3yeTcs komana Pattern?
14. lns gero ucnons3yetcs komana Fixed Radius Blend, Variable Radius Blend, Chamfer?
15. Jlns gero ucnons3yetcs merro Concept?
16. [ly1s gero ucnonb3yercst MeHio 100Is?

Nelie SR Be) NV, I SRS



17. s gero ucnons3yercs merro Analyses Tools?
18. Uto Takoe mapameTpudeckue 00beKThI? J1Jis 4ero OHU HCIIONB3YIOTCS?

Tema 9: Tloctpoenue pacuérubix cetok st CFD-ananmmsa 351eMeHTOB HH)KEHEPHBIX CUCTEM
KOTEIbHBIX

1. Uto Ttakoe pacuétHas ceTka?

2. Uem oTnuyaeTcst peryssipHasi pacyéTHasi CeTKa OT HEPETyJISIpHON?

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

4. Kakue MaTeMaTH4E€CKUE JIEMEHTBI UCIIONIB3YIOTCS JUIsl MOCTpOeHUs pacuéTHol ceTku B 2D 3ana-
yax?

5. Kakue MmaremMatuueckue 3JIeMEHTHI UCIIOJIb3YIOTCS JJIs MOCTpOeHUs pacu€THoi cetku B 3D 3ana-
yax?

6. Kakue cymiecTBytOT METOIbI TOCTPOCHHS CETKHU?

7. Kak Biusiet hopMa u BUJ 3JIEMEHTOB HAa TOYHOCTH pemaemMon 3anaun? Kakue oCHOBHBIC IPUEMBI
MOBBIIICHHUS] TOYHOCTH PEUICHUS UCIIONb3YsI HACTPOUKHU MOCTPOCHUS CETKU?

8. Uto Takoe ['mobaibHbIC HACTPOWKH CETKH U YeM OHH OTJIMYArOTCs OT JIOKaIbHBIX?

9. 1t 9ero u Kora HeoOXO0IUMO BBITIONHSATE TIOCTPOSHUE MPU3MATHICCKUX FJIEMEHTOB, HCIIOIB3YS
uncrpymenr Inflation?

10. Kakue MeToapl UCTIOJIB3YIOTCS JUIsl TOCTPOCHUS PETYIISIPHBIX CETOK HA CIIOKHBIX T€OMETPHSIX?

11. ITo KakuM OCHOBHBIM KPUTEPHUSAM ITPOU3BOIUTCS OLICHKA KauecTBa MMOCTPOCHHON PacuéTHOM CeT-
Ku?

Tema 10: OcHOBHBIC HACTPOUKH IIPOrPAMMHOI0 KOMIUICKCA JJII MATEMaTHYECKOr0 MOJIC-THPOBAHUS
ANSYS Fluent. HacTpoiiku HMIIOPTHPOBAHHON MOICIIN

1. B uém 3akmrouaeTcs ocHoBHOE HaszHaueHue moayast ANSY'S Fluent?

2. Kakue CcyI1ecTByIOT OCHOBHBIE 3Talibl paboThI B riporpaMmuoM Komiuiekce ANSY'S Fluent?

3. Kakue 06pa3oM npou3BOAUTCS YCTAaHOBKA MPEAMYCKOBBIX TapaMeTPOB 3aIrycka mporpaMmel? B
4yEM 3aKJII0YaeTCs OCHOBHAA WX 3a/1a4a?

4. Kakxum 00pa3oM mpoM3BOANTCS 3arpy3ka pacuéTaoit mojenu B Mmoayis ANSYS Fluent?

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

6. Kak mpou3BoauTCs ycTaHOBKA MapaMeTPOB 3arpyKEHHOU MOIeH?

7. YTo Takoe UMEHOBAHHBIE TPAHUIIBI U JJISI YETO OHU CITYXatT?

8. Uto Takoe pacy€THas ceTKa KOHEYHBIX 0OBbEMOB U JIJISl UErO OHA UCTIONB3YeTCs?

9. Yto moHUMaeTcs Mo TeMIEPaTypoil BCIBIIIKY TOMINBA?

10. JInst 9ero ucnoip3yoT MacIITaOMPOBAHUE CETKHU M KOT/Ia ATY OMEPAIUIO CIIEAYET BBIMOIHITH?

11. Kakue cyiiecTByr0 OCHOBHBIE KPUTEPUHU TIPOBEPKHU KadecTBa pacu€THOM ceTku?

12. Kakue uMeroTcsi OCHOBHBIE pacuéTHbie Bo3MoxHocTr Moay st ANSYS Fluent?

13. Kak noaxirogarotcst pacuétabie Moenu Bo Fluent?

14. Kak mpou3BOIUTCS BBIOOpP MaTepUaloB AJis pacuéTHo obmacTu?

15. Kakue cymiecTBylOT CXeMbl YBSI3KH MaTeMaTHYE€CKUX YPaBHEHUH, KOTJa U KaKue peKOMEHIYETCs
UCIIOJIb30BaTh?

16. Kakue cymecTByr0 cXeMbl TUCKPETH3AIUN MaTEeMaTHIECKUX YPaBHEHUH, KOTJIa ¥ KaKue CIeAyeT
UCII0JIb30BaTh?

17. Yto Takoe mojpenaKcalioHHbIe (PaKTOPhI U, KaK UX UCIIONIB3YIOT?

18. Uto Takoe uncno KypaHra u, Kak OHO BIMSIET HAa CXOJAUMOCTh PEUICHHS] U TOYHOCTh MOJTy4aeMbIX
pe3yIbTaTOB MOJECIUPOBAHHUS?

19. YTto Takoe MOHUTOPHI HEBS30K M, KAK OHU HACTPAUBAIOTCS?

20. YTto Takoe «MHUITUATHU3AIINS PEIICHUS», U JJI1 YeT0 OHA TPOBOAUTCS?

21. Kakue 0CHOBHbIC BU/IbI MHHUIIMATU3AIMN PEIICHUs KCIOIB3YI0TCs Bo Fluent u, kak oHu
peanu3yroTcs?

22. 1711 9ero UCIoab3yeTcss 00paboTUnK pe3yabTaToB?

23. Kakue OCHOBHBIE TapaMeTphbl MOKHO TIOKa3aTh B 00padOTUnKe pe3yabTaToB?

Tema 11: MonenupoBaHue NpoLeccOB IMAPOTra30AMHAMUKY B 3JIEMEHTAX MH)KEHEPHBIX CUCTEM



KOTCJIbHBIX

1. YeM nBymMepHas 3aada OTIANYAETCS OT TPEXMEPHBIX ?

2. B xakux ciydasx MOKHO TPEXMEPHYIO 3aaady 0e3 6ombiioi ommoku mpu CFD-monenupoBanuu
MIOJMEHHUTH ABYMEPHOI?

3. Kakue cymiecTByIOT OCHOBHBIE MTOIX0/IbI MOCTaHOBKH 3a1a4 aisi CFD-ananuza?

4. OcHOBHbBIE TPUHIIMIIBI TOBBIIIEHUSI TOYHOCTHU NofyyaeMbIx perienuii npu CFD-monenupoBanuun?

5. Yem oTiuaercs KOHGOPMHAs CETKa OT HEKOH(GOPMHON 1 KaKyIo cieayeT ucnosb3oath pu CFD
- MOJICJIUPOBAHUU?

6. Kakue cymecTByrOT TOCTOMHCTBA KOH(OPMHOMN CETKH B CPABHECHUH C HEKOH(OPMHOM?

7. Kakue cymiecTByIOT OCHOBHBIE JOCTOMHCTBA U HEAOCTATKU TETPAdAPUIECKON, TeKCArOHABLHOM,
NpU3MaTHYECKON U rekcaroHajabHou pacu€THbix ceTok nmpu CFD-ananuze?

8. Kakue cymiecTByto MoJienu TypOyJIeHTHOCTH MMOTOKA, B KAKUX CIy4yasx Kakue cleayeT
UCII0JIb30BaTh?

9. Yto Takoe «[IpUCTEHOYHbIC QYHKIIUNY, B KAKUX CIIy4asX Kakue CielyeT UCI0JIb30BaTh?

10. Kakue cymiecTBy0T MOANGHUKAIIMN MOJIEIN TypOyIeHTHOCTH K-67

11. Kakue cymiecTByOT MOANDHUKAIIMK MOJIEIN TypOyIeHTHOCTH K-W?

12. Jlns gero ucnonb3yetcs moayinb CFD-Post?

13. Kakue ocHOBHBIE TPUEMBI CO3/1aHUs TpadUUecKOro MoJisl MPH BHIBEICHUH PE3yIbTaTOB Ha IJI0C-
KOCTb?

14. Kakue oCHOBHBIEC TPUEMBI CO3/IaHUsI BEKTOPHOI'O T0JIs IIPH BBIBEJACHHUH PE3YJIbTAaTOB Ha
ITOCKOCTB?

15. Kakue nMeroTcst BO3MOKHOCTH BH3yalTH3alluy Pe3yabTaToB pacuéra B mocrmpoiieccope CFD-
Post?

16. Kakue CymecTByIOT METO/Ibl COBMECTHOTO MPEACTaBICHUS HECKOJIbKUX pacuEéTHhIX 0a3 B CFD-
Post?

Tema 12: MOI[GJ'II/IpOBaHI/IC IMpoIeCCOB KOHBCKTHUBHOI'O Tem1oo0MeHa

1. Uto Takoe conpspkEHHAs 3a7a4a U B 4éM €€ OCHOBHBIE 0COOCHHOCTH?

2. Kakue CymiecTBYIOT MOIXObI K TIOCTAHOBKE CONMPSIKEHHBIX UCCIIEIOBATEIBCKUX 3a1a4?

3. Kakue cymecTByroT 0COOEHHOCTH ITOCTPOEHUS PACUETHBIX CETOK Ha TPaHUIAX PacuETHBIX
obJacTeit IpH peleHny CONPsHKEHHBIX 3a1a4?

4. Kakue CyIIecTBYIOT 0COOCHHOCTH 3arpy3KH CeTOK comnpspkEHHBIX 3a1a4 B ANSYS Fluent?

5. Kakue cymiecTByro 0cCOOEHHOCTH HACTPOUKH MOAYJISI IPU PELICHUH CONPSKEHHBIX 3aaa4?

6. Kakue cymecTByroT 0COOCHHOCTH BH3yaTH3aIUN PACUETHBIX TAHHBIX TIPU PEIICHUT
COMPSDKEHHBIX 33/1a4 C MCIIOJIb30BaHUEM BCTPOESHHOTO 00paboTyrka pe3yabtaroB ANSY'S Fluent?

7. Kakue cymecTBy0T 0COOCHHOCTH BH3yaIH3alUN PACUETHBIX TAHHBIX TIPU PEIICHUT
COTPSKEHHBIX 3a/1a4 C UCITOJIb30BaHHEeM 00paboTunka pesynbraroB CFD-Post?

7.3. CucreMa OLleHUBAaHUS PE3yJIbTaTOB 00YUYEHHMS 110 AUCHUIIIMHE (MOJYJII0) IPH MTPOBEIEHUHU TEKYILIErO
KOHTPOJIS| YCTIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE UCIIOJIH30BAHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHIECKUA IPAMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUIHHE (MOIYJTIO)

YMEHUS:

- YM€eT OPUEHTHPOBATHCS B TCOPHUAX, KOHIIETIIUAX U HAIPABJICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH pellaTh CIOXKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BJIaJIeeT HHCTPYMEHTapHUeM YYeOHON JUCIUTUIMHBI, YMEHHUE €0
3((PEKTUBHO MCIIOIH30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUS 3a1aHUN

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBICHHBIX B paboueit mporpamme
KOMIIETCHITUH;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Onenka 3HaHUSA:

«YZAOBIETBOPUTEILHO» - JOCTaTOYHbI MUHUMAJIbHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHo) - YCBOEHHE OCHOBHOM JINTEPATYpPbl, PEKOMEHA0BAaHHON pabodel mporpaMMoii;

- HCIIOJIB30BAHUE HAYYHOW TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHUE OTBETa Ha BOIIPOCHI, YMEHHE JieNIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
o1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIHUAX U HAIIPABJICHUAX
10 TUCUUIUIMHE U 1aBaTh UM OLICHKY;

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

- YMEET 10l PyKOBOJCTBOM IIPENOJaBaTelIs PEIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa noj| pyKOBOJCTBOM IIpEoiaBaTesisi Ha MPAaKTUYECKUX 3aHATHSAX,
JOIIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

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

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ouenka 3HAHUS:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHS 110 JUCIUIUINHE;

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBaHHBIX Paboueii MporpaMmoi 1mo
JMCLUTUIAHE;
YMEHHUSI:

- He yM€eT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITIOJIIHEHUS 3aJaHUI

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NEeSTENIbHOCTH, XapaKTePU3YIOIIHUX ITAIbl (JOPMUPOBAHUS KOMIETSHIIUI B MPOIIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTrndeckue BOMPOCHI 7Sl MPOBEACHUS TPOMEKYTOUHOM aTTeCTaIllii 00yJarOIINXCs

TEOPETUYECKHUE BOITPOCHI K DK3AMEHY

1. Yro Takoe mpou3BOJACTBEHHO-OTOMUTEIbHAS KOTEIbHAS?

2. Kakwue cymiecTByr0 OCHOBHBIE NMEPCIIEKTUBHBIE HAIPABJICHUS Pa3BUTHS KOTEIbHON TEXHUKHU?

3. YUto Takoe TerioreHepupyromnas yCTaHoBKa?

4. Kakue cymiecTByr0 OCHOBHbIE CIIOCOOBI MOTY4YEeHHsI TEIJI0BOM S3HEprun?

5. Kaxkoe cyrmiecTByeT OCHOBHOE 000py/I0BaHNE KOTEIHHOM, TaliTe €ro KPaTKyI XapaKTepUCTUKY?

6. Kakoe ncnonp3yercst OCHOBHOE 000pY0BaHUE B IPUHITUITHATILHOM TETNIOBOM CXEMBI TapOBOM
KoTenpHOM? KpaTkas ero xapakTepucTuka U Ha3Ha4eHHe?

7. Ha3oBuTE OCHOBHBIE OTJINYMS TEIJIOBOM CXEMBI MAPOBOM KOTEIBHOM C MOAKIIOUYEHNEM OTKPBITON
BOJISTHOM TETUJIOBOM CETH OT CXEMBI C MOJKIIOUYEHHEM 3aKPBITON BOASHON TEIUIOBOU ceTh? JlaiiTe KpaTKyro
XapaKTEPUCTUKY MPHUHATHIM pEIIeHUsIM?

8. YCTpOoHCTBO NPUHIMIIAAIBHON TEIUIOBON CXEMBbI BOJOTPEHHON KOTENbHON?

9. OcHOBHBIE 0OCOOEHHOCTH ¥ MPHUHIIAI Pa0OTHI TOTIOK KHUIIAIIETO CIIO0sI?

10. Meronuka onpenenenust KIIJ[ u pacxona TormnmuBa. CocTaBlieHHE TETIOBBIX OaTaHCOB
KOTJI0arperaros.

11. MeTtonuka onpeaeneHrne COCTaBISIOMMX MPUXOJHON U PACXOIHOM YaCTH CTaTEN TEMIIOBOTO
OayraHca KoTJoarperara.




12. [loTepu TEIIOTHI ¢ yXOAAIMMU TazaMu. Metoniuka onpezenennsi. OCHOBHBIEC PEIICHUS U
METO/Ibl UX CHIXKCHHSI.

13. Ilotepu TETIOTHI OT XMMUYECKON M MEXaHWYECKOM HEMOIHOTHI ropeHus. MeTtouka
onpeneneHusi. OCHOBHBIE PEUICHUSI U METO/Ibl UX CHIKCHHUS.

14. [loTepu TEIIOTHI YEpe3 HAPYKHBIE OIPAXKICHUS U C BBITPYKAEMbIM UX TOTKHU [UIAKOM.
Meroauka onpeneneHus. OCHOBHBIE PEIICHUS U METObI UX CHUKCHUSI.

15. OcHOBHOE Ha3HAYEHUE U MPUHIUIIBI PAOOTHI TOMTOYHBIX YCTPOUCTB.

16. Knaccudukaius TOMOYHBIX YCTPOHCTB.

17. OcHOBHBIE XapaKTEPUCTUKHU TOTIOYHBIX YCTPOMUCTB.

18. Tomka ¢ py4HOI KOJIOCHUKOBOMU perieTkoil. E€ ycTpoiicTBO 1 OCHOBHBIE TEXHUYECKUE
XapaKTEPUCTUKH.

19. ITonymexanudeckas Tonka ¢ 3adbpaceiBarenem "TIM3-PIIK". E€ ycTpoiicTBO 1 OCHOBHBIE
TEXHUYECKUE XaPAKTEPUCTUKH.

20. Tonka ¢ MEXaHUYECKOH Mo1aueli TOIUIMBA U HETIOABUKHBIM clioeM. E€ yCcTpoiiCTBO U OCHOBHBIE
TEXHUYECKUE XaPaAKTEPUCTUKH.

21. Tonka ¢ MexaHMYECKOM TMojaueii TOIJIMBA U MOJIBUKHBIM cj10oeM. E€ yCTpOMCTBO M OCHOBHBIC
TEXHUYECKUE XaPAKTEPUCTUKH.

22. MexaHu4ecKue TONKHU ¢ HIypyromiei miankoil. E€ ycTpoiicTBO 1 OCHOBHBIE TEXHUYECKHE
XapaKTEPUCTUKH.

23. Tonka ¢ MEXaHUYECKOM Mo1aueli TOIUIMBA U MOABUKHBIM KOJIOCHUKOBBIM MOJOTHOM. EE
YCTPOMCTBO U OCHOBHBIC TEXHUYECKUE XaPAKTEPUCTUKH.

24. Tonka «KUISIIET0» CJOs AJs TBepaoro Torwiusa (yris). E€ ycTpoicTBO 1 OCHOBHBIE
TEXHUYECKUE XapaKTEPUCTUKH.

25. YTo Takoe MCEeBA0OKUKEHHBIN CIIOHN («KUTISIIHUH CI0ii») TOMIINBA, ero oOpa3zoBaHue?

26. Tonku 1sl COKMTaHUs MbUIEBUAHOTO TBEPAOIO TOIUIMBA. VX yCTpOHCTBO M OCHOBHBIE
TEXHUYECKUE XapaKTEPUCTUKH.

27. Kiaccudukanms KoTiioarperaTos.

28. YcrpoiictBo koTioarperata. OCHOBHBIE TEIIIOOOMEHHBIE 3JIEMEHTHI, BXOSIINE B €ro cocTaB. Mx
Ha3HA4YCHHE.

29. Kakue Tumsl 5KOHOMai3epoB MPUMEHSIOTCS B KOTENIbHOI? IX OCHOBHBIE KOHCTPYKTUBHBIE
OCOOCHHOCTH.

30. YyryHHbIN nuTaTeNbHBIA 3KOHOMaM3ep "BTH".

31. KonrakTHble 35k0HOMai3epbl. OCOOEHHOCTH MX UCHONB30BaHus. Bubl. OCHOBHEBIE
KOHCTPYKIHUU.

32. CxkpyO0ephI-TeII0yTHIN3aTOPhl KOHTAKTHO-TIEHHOTO TUTa. OCOOEHHOCTH MPUMEHEHHUS.
OcHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH.

33. TpyOuarsrit Bo3gyxomnoaorpeBatenb. OcobeHHOCTH TpuMeHeHHus. OCHOBHbBIE KOHCTPYKTHBHBIC
OCOOCHHOCTH.

34. TTaponeperpeBarenu. OcHoBHBIE THIIBI. OCOOEHHOCTH MpUMeHeHus1. KOHCTpYKTUBHbBIE
OCOOCHHOCTH.

35. O6mypoBka koTiioarperatoB. OCHOBHBIEC THITBI. DJIEMEHTHI U MaTepuaibl. OCOOCHHOCTH
npuMeHeHrs. OCHOBHbBIE KOHCTPYKTHUBHBIE OCOOCHHOCTH.

36. 'apuutypa kotnoarperata. OCHOBHBIE BU/Ibl U HA3HAYEHUE.

37. IlpenoxpaHuTelbHbIE YCTPOICTBA KOTHOAarperara. OCHOBHbIE TUIBI. MecTa yCTaHOBKH.
Ha3znauenue.

38. B3priBHbIe Ki1amana. OcHOBHbIE TUITBI. OCOOCHHOCTH KOHCTPYKIMA. MecTa yCTaHOBKH. Y CIIOBUS
MPUMEHEHUS.

39. PerynupoBo4Hasi 4 3amopHasi apMarypa korioarperara. OcHoBHbIe THIIBI. OCOOEHHOCTH
KOHCTpYKIMUA. MecTa yCcTaHOBKU. Y CIIOBHS IPUMEHEHUSI.

40. KonTponbHO-m3MeputeabHbie Tpudopbl. OcHOBHBIE BUABL. OCOOEHHOCTH KOHCTPYKINil. MecTa
YCTaHOBKHU. Y CJIOBUSI TPUMEHEHUS.

41. OcHoBHBIE TpeOOBaHUS, IPEIBSIBISIEMBbIC K TPY)KHHHBIM MaHOMETPaM, yCTaHABIIUBAEMbIM Ha
KoTJIoarperare. Y cloBUsl HEOOXOAMMOCTH MPUMEHEHUS IeMIipepHOii TPYOKH.

42. Tunbl Ta30ropesoYHbIX yeTpoiicTB. Oco0eHHOCTH KOHCTPYKUUN. Mecta yctanoBkuU. [Ipunnumn
paboTEHL.

43. KomMOuHMpOBaHHBIE TOPEIOYHBIC YCTpoicTBa. OCOOEHHOCTH KOHCTPYKIMI. MecTa yCTaHOBKH.



[MpuHIMT paboTHL.

44. T'a30ropenovHble aBTOMaTH3UPOBaHHbIE 0710kH. OCOOCHHOCTH KOHCTPYKIIMNA. MecTa yCTaHOBKH.
[MpuHmI paboTHL.

45. T'openku tuna "T'MI™. OcobeHHOCTH KOHCTPYKITMH. Mecrta yctaHOBKH. [IpuHIIMT paOoTHI.

46. I'openku tuna "I'M". OcobeHHOCTH KOHCTpYKIHA. Mecta ycranoBkd. [TpurHImm paboTsl.

47. T'openounoe ycrpoiictBo "PI'MI™. OcobenHocT KoHCTpyKImid. Mecta ycranoBku. [TpuHImm
paboThI.

48. ITpImeyroapHbIe TOPEIKH OOJIBITNX KoTiIoarperaroB. OCOOCHHOCTH KOHCTPYKIHA. MecTa
yctaHoBKU. [IpuHuumn paboThI.

49. Tunbl hopcyHok. OcoOeHHOCTH KOHCTPYKIUI. MecTa yctaHOBKU. [IpuHIUI paboTHI.

50. Lentpobexnsie hopcyHku. OcOOEHHOCTH KOHCTpYKIHid. MecTa ycranoBkH. [IpuHImm paboThL.

51. INaporuapaBnuueckas popcyHka. OCOOEHHOCTH KOHCTPYKIHI. Mecta yctaHOBKH. [IpuHIIHIT
paboTHI.

52. Poranmonnas popcynka. OcoOeHHOCTH KOHCTPYKINii. MecTa ycTaHoBKU. [IpuHiun paGoThl.

53. UyryHHbIe CeKIIMOHHBIE KOTJIBl. OCOOCHHOCTH KOHCTPYKIWHA. [TpuHImm paboTsl.

54. BonotpyOHbIe KOTIBI Maioi MotHOCTH. OcoOeHHOCTH KOHCTPYKIHi. [IpuHImm paboThr.

55. BomotpyOHbIe KOTIBI cpenHeit MotrHocTH. OcOOeHHOCTH KOHCTPYKIHH. [TpuHImm paboThr.

56. BomotpyOHbIe KOTIIBI 00BIIONH MOITHOCTH. OCOOCHHOCTH KOHCTPYKIHH. [IpuHIHIT paboThLI.

57. XKaporpyonsie KOoTiabl. OCOOCHHOCTH KOHCTPYKIUM. [IpuHIMI paboThl.

58. Ilaporeneparopsl Tuna "JIKBp". Ocobennoctu koHcTpyKiuid. [TpuHiun paOoTsl.

59. Ilaporeneparops! Tuna "JIE". OcobenHocTu KoHCTpyKUMid. [Tpunnun paboTsl.

60. ITaporeneparopsl Tuna "KE". Oco6ennoctu koHCTpyKIuii. [IpuHIun paboThL.

61. ITaporeneparopsl Tuna "E". Ocobennoctn koHcTpyKuuid. [Tpunimn paboTsl.

62. ITaporeneparopsl Tuna "TK3". Ocobennoct koHcTpykiuid. [IpuHimm paboTsL.

63. KomOunupoBannbie ko1isl Tuna "bparck-1". Ocobennoctu koHCTpyKiui. [IpuHimm paboTsl.

64. KomOunupoBannbie kotibl Tuna "bparck-1I". Ocobennoctu koHcTpyKuuid. [Ipunnun paGoTsl.

65. OTonuTeNnbHbIE KOTIIbI, UCTIOIB3YIOIINE BHICIIYIO TEIIOTY Cropanus TormiiBa. OcoO0eHHOCTH
KOHCTpYyKIui. [TpuHIun paboTsl.

66. Kotnel ¢ AByXCBETHBIMU dKpaHaMu. OcoOeHHOCTH KOHCTPYKIUH. [IpuHIun paboTsl.

67. Bonorpeitasie koTibl Tumna "[ITBM". Ocobennoctu koHCTpyKIuil. [IpuHImn paboTsl.

68. Bonorpeitasie koTibl Tumna "KB-I'M". Ocobennoct koHcTpyKiuid. [TpuHImm paboTs.

69. Bonorpeitasie koTibl Tuna "KB-TC". Ocobennoct koHCcTpyKumid. [Tpuammn paboTs.

70. TonnuBHBIE CKIAIbI U CUCTEMBI TOITUBOMOJAUM KOTENBbHBIX HA TBEPAOM ToruiuBe. OcoOeHHOCTH
KOHCTPYKIMU. Y CIIOBUS IPUMEHEHUS.

71. OcoGeHHOCTH MOATOTOBKH K CKMTAHUIO TBEPIOTO TOILUIMBA B CIIOE.

72. OcoOEHHOCTH KOHCTPYKITMH CUCTEMBI TOTUIMBOIOIAYH MIPU C)KUTAHUH JPEBECHBIX OTXO/I0B.
[TpunIMI PabOTHLI.

73. OcOOEHHOCTH MOATOTOBKHU TBEPOTO TOMIMBA K KAMEPHOMY COKMTAHHUIO TIBLITH.

74. OcHOBHBIE MEXaHU3MBI U 000PYIOBaHUE ISl IPUTOTOBJICHHS YTONbHON MbIIH. OCOOEHHOCTH
KOHCTpYKIUH. [IpuHnun paGoTsl.

75. MenpHu4HBIN BeHTHIATOP. OCOOEHHOCTH KOHCTPYKIHM. [IpuHImI paboTh.

76. YronpHas 3youaTas npoouinka. Oco6eHHOCTH KOHCTpYKumid. [Tpunium paboTsl.

77. YronbHas MOIOTKOBast IpoOmika. OcoOeHHOCTH KOHCTpYKUUU. [TpuHIum paGoTsl.

78. bapabanHo-11apoBasi MenbHUIIA. OCOOEHHOCTH KOHCTPYKIUH. [IpuHIIMn paboThI.

79. llpuHiMnuanbHas cXeMa MbUISTPUTOTOBIEHUS TOIUIHBa. OCHOBHBIE 0COOCHHOCTH CHCTEMBI.

80. Ma3yTHOoe X035CTBO KOTENbHBIX. OCHOBHBIE 0OCOOCHHOCTH cUCTeMBI. [IpuHIMI paboThI.

81. [IpuHunuansHas cxemMa Ma3yToHacoCHONH. OCHOBHBIE 0COOEHHOCTH cUCTEMBI. [IpuHIInI
paboTHL.

82. Knaccudukanus cucrem nuiakozonoynanenus (I1I13Y) koTenbHbIX.

83. MexaHnueckas CUCTEMa [IUTAK030JI0yAalIeHusl KOTeNbHbIX. OCcHOBHBIE 0ocoOeHHOCTH. [TprHIIHT
paboTHL.

84. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BPEHBIX BEILIECTB B MPOAYKTaX cropanus. Bujsl
BpEIHBIX BelecTB. MeToanKa onpeieeHusl.

85. DKOHOMUS TOTUTMBA U TETUIOBOM dHEprun. OCHOBHBIE MEPOTIPHUSATHS, TTO3BOJISIONINE TTOBBICUTH
3 PEKTUBHOCTH UCTIOIB30BAHUSI TOTIIIUBA.

86. CxeMbl pacnoio’KeHUs: KOHTPOJIbHO-U3MepuTenbHbIX nprubopos (KUII) Ha nmaporeneparope.



OcHoBHBIE 0OCOOCHHOCTH CXEM.

87. OcHOBHBIEC TPEOOBAHUS MPOSKTHBIX HOPM K Pa3MEIIEHUI0 OCHOBHOTO M BCTIOMOTATEIEHOTO
000py/I0OBaHUsl BHYTPH 3[aHUS KOTEIHHOM.

88. Opranuzaius peMOHTa KOTEJIbHBIX. Buasl peMoHTOB. FIX OCHOBHBIE OCOOCHHOCTH.

89. TeXHUKO-IKOHOMHYECKHE TTOKa3aTeIl PabOThl KOTEIbHBIX.

90. Pacxo TeIIOTeI HA COOCTBEHHBIC HYX bl KOTEIbHOM. BHUIbI (CTaThH) pacxo/10B.

TEOPETUYECKWE BOITPOCHI JIJ151 ITPOBEJIEHU S ITPOMEXYTOYHOM ATTECTALIUM
OBYUAIOIIUXCHA
. KakoBa ocHOBHas 3a/1a4ya ncciae10BaTeIbcKoi paboThl HAa SHEPTETUYECKUX 00bEKTaX IHEPTeTUKU?
. 1151 wero He0OX0IMMO HcToNib30BaHue coBpeMeHHbIXx CAE-cuctem?
. Uto u3 cebs npeAcTaBIseT YUCISHHbBIN aHaIH3?
. KakoBa ocnoBnas pons CAE-cucTeM B UCClIeJOBaTENbCKOM 1eATeIbHOCTH?
. Kakue cymecTByto npenmMyIiecTBa CIOIb30BaHUS YUCIEHHOTO aHaIu3a?
. Kakue cymiecTByroT OCHOBHbIE KPUTEPHUH OILICHKH MPABUIBHOCTH MOTYYUBIIETOCS pEIICHUs?
. B uém 3akmrouaercst ocHoBHas poiib obomouku ANSYS Workbench?
. Uto Takoe pac4€THbIN MOAYJb?

9. Kakue cymectByroT B mporpammHoM komiuiekce ANSY S moaynu ais CFD ananuza?

10. s gero ucnonbzyercs moayas ANSYS Design Modeler?

11. s gero ucnonszyercs moayas ANSYS Meshing?

12. s gero ucnonbzyercs moayas ANSY'S Fluent?

13. Jlns gero ucnomssyercs moayias ANSYS CFD-Post?

14. Kakyro poJib HTpaeT reoMeTpuuecKoe MOACIMPOBAHNE B HAYYHO-UCCIIEIOBATEIILCKON 1
MIPOEKTHO-KOHCTPYKTOPCKOU e TEIIEHOCTH?

15. Yro takoe CAD-cucrema? OcHoBHOE €€ Ha3HaUeHHE?

16. Uro takoe CAE-cucrema? OcHoBHOE €€ Ha3HaYeHHE?

17. Yro takoe CAM-cucrema? OcHoBHOE €€ Ha3HauUeHHE?

18. Kakoii nopsimok B3aumonaeiicteuss CAD u CAM ¢ CAE- cucremamu?

19. Kakue BUJIbI TEOMETPUIECKUX O0OBEKTOB MOT'YT MTOABEPTaThCSI MOJICTUPOBAHUIO?

20. B uém ¢ uzmdeckoit TOUKH 3peHus 3aKiovaercs pasHuna 3agad B 2D u 3D moctanoBkax?

21. Yro BIUSAET HA TOUHOCTH PE3YJIbTaTOB MOJEINPOBAHUS?

22. Yem oTiam4aeTcs CO3/1aHNE MO/IEICH Ha OCHOBE ACKU3UPOBAHUS OT CO3/IaHUS MOJIEJICH Ha OCHOBE
IPUMHUTHBOB?

23. Jlns yero ucnonb3yrorcs komanael Extrude, Revolve, Sweep?

24. JIns gero ucnonb3yercs komanaa Skin/Loft?

25. Jlns gero ucnonb3yetcst komanaa Boolean, Slice, Delete?

26. Jlns dero ucnonib3yeTcst komana Pattern?

27. Nns gero ucnonsizyercs komanaa Fixed Radius Blend, Variable Radius Blend, Chamfer?

28. Jlns wero ucnonib3yercs MmeHro Concept?

29. Jlns yero ucmonb3yercst MeHio 100Is?

30. Inst gero ucnonb3yetcs meHto Analyses Tools?

31. Yro Takoe nmapamerpuyeckue 00beKkThl? J1Ji 4ero OHU UCTIONb3YIOTCS?

32. Yro Takoe pacuérHas ceTka?

33. Uem oTii4aeTcst peryjsgpHasi pacu€THasi CETKa OT HEPETYIAPHON?

34. Yem otnnuaeTcst KOHPOpMHas pacu€THas cCeTKa OT HEKOH()OPMHOI?

35. Kakue MmaTeMaTHUyeCKHE JIEMEHTHI UCIIOJIb3YIOTCA JUIsl IOCTPOESHUSI pacu€THOM ceTku B 2D
3agayax’?

36. Kakue maTemMaTuuecKue 3JIEMEHTHI UCIIONIb3YIOTCA I TOCTPOEHUsI pacuéTHoM ceTku B 3D
3agayax’?

37. Kakue cymecTBYIOT METOAbI MIOCTPOECHUS CETKHU?

38. Kak BiusieT popma 1 BUJI 3JIEMEHTOB Ha TOYHOCTh perraeMoit 3ai1aun? Kakrue ocHOBHbIE TPUEMBI
MOBBIIIICHHUS TOYHOCTH PEIICHHS UCITOJIb3Ysl HACTPONKH TOCTPOCHUS CETKU?

39. Uto Takoe ['mobanbHbIe HACTPONUKH CETKU U YeM OHH OTJINYArOTCs OT JIOKambHBIX?

40. Jlnst gero 1 Korja HeoOXOAMMO BBIMOTHATH MOCTPOSHHE MPU3MATUIECKUX AJIEMEHTOB, HCIIONb3YS
unctpyment Inflation?
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41. Kakue MeToAbl UCTIONB3YIOTCS JUIsl IOCTPOCHUS PETYIISIPHBIX CETOK HA CIIOKHBIX T€OMETPUSIX?
42. I1lo KakuM OCHOBHBIM KPUTEPHUSIM MPOU3BOJIUTCS OIIEHKA KaueCTBa MOCTPOCHHOM pacyETHOM

ceTku?

43. Yto Takoe compspk€HHAs 3a/1a4ya U B 4EM €€ OCHOBHBIE 0COOEHHOCTH?
44. Kakue CymecTBYIOT MOIXOAbI K TOCTAHOBKE COMPSIKEHHBIX MCCIIETOBATEIbCKUX 3a/1a4?
45. Kakue cymecTBYIOT 0COOCHHOCTH MOCTPOCHHS PACUETHBIX CETOK Ha TPAaHUIAX PACUETHBIX
o0JracTeit mpu peIeHUU CONPsDKEHHBIX 3a0a9?
46. Kakue cymecTByIOT 0COOEHHOCTH 3arpy3KHd CeTOK conpspkEHHBIX 3amad B ANSYS Fluent?
47. Kakue cymecTBYI0 0COOCHHOCTH HACTPOUKH MOIYJIS IIPU PEIICHUH COMPSHKEHHBIX 3a1a4?
48. Kakue cymecTBYIOT 0COOCHHOCTH BU3YyaIH3aIluu paCYETHBIX JAHHBIX MIPH PEIICHUN
COMNPSKEHHBIX 3a/1a4 C HCIIOJIb30BAHMEM BCTPOESHHOT0 00paboTunka pe3yiabratoB ANSYS Fluent?
49. Kakue cymecTBYIOT 0COOCHHOCTH BU3yaIH3aIluu PaCYETHBIX JAHHBIX MIPH PEIICHUN
COMPsKEHHBIX 3a/1a4 C UCIIOJIb30BaHHEeM 00paboTunka pesynbraroB CFD-Post?

7.4.2. llpakTrueckue 3aJaHus JJisl IPOBEIACHIS MPOMEKYTOYHON aTTeCTAlluU 00yJaIOIUXCsI
[TpakTudeckue 3a1anus AJis TPOBEICHUS IPOMEKYTOUHOM aTTECTAIMKA O0YJAIOIINXCS pa3MEIICHBI

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) (MIpH HATMUUN)
Tema kypcoBoii paboTsl: MccenoBanne KOXKyX0TpYOHOTO TEIUIOOOMEHHHKA U 3JIEMEHTa MECTHOTO
CONPOTHUBIICHUS CUCTEMBI I10JIa4M BO3/yXa Ha TOPEHHE OTOMHUTEIbHO-TTPOU3BOACTBEHHON KOTEIbHON

KoMruiekT 3aganuii 1y1ist KypcoBOH paOOThI COACPKUT:

1. TexHuueckue XApaKTCPUCTHUKHU 3JICMCHTA MCCTHOI'O COIIPOTHUBIICHUA U KO}KYXOTPY6HOFO

TGHHOO6M6HHI/IK8;

2. PexxuMHbBIC XapaKTePUCTUK TEINIOOOMEHHHUKA;
3. PexxuMHBIC XapaKTEPUCTHK JIEMEHTa MECTHOTO COITPOTHBIICHUS;
4. TIopsimOK BBITIOJIHCHHMS 3aaHUS.

7.5. MeTtoauyeckue MaTepuaibl, ONPEIeSIONIINIe MPOIeaYPhl OIICHUBAHMS 3HAHUW, YMEHHH, HABBIKOB 1
(unu) ombiTa MPO(heCCUOHATBFHON JeSTeNIbHOCTH, XapaKTePHU3YIOIIKe 3Tanbl (JOPMUPOBAHUS KOMITETSHITHIA
[Iponieypa npoBeAeHUS MPOMEKYTOUHOM aTTECTAIIMU U TEKYILET0 KOHTPOJIs YCIIEBAEMOCTH
pErJIaMeHTUPYETCS JIOKATBHBIM HOPMATHBHBIM aKTOM, ONPEACIISIONTNM TOPSI0OK OpraHu3auy 1
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTECTAIIMKA 00YJarOIIUXC .
[Tponienypa oneHuBaHus HOPMUPOBAHKS KOMIIETEHIIUN TTPH MPOBEICHUN TEKYIIIETO KOHTPOJIS
npuBe/cHa B 1. 7.2.
TunoBbie KOHTPOJIBHBIC 3a/IaHKS WM WHBIE MaTEPHAIBl TEKYIIIETO KOHTPOJIS IPUBEICHBI B 11. 7.3.
[IpomexxyTouHas aTTecTarus Mo JUCHUTLINHE TPOBOIUTCS B (popMe dk3ameHa B 2 B B popMe 3adeTa
C OLICHKOM 3 cemecTp.
DK3aMeH MPOBOAUTCS 10 OmieTam. B ax3amMeHaIMOHHBIN OUJIET BKIIFOYECHBI TEOPETUUYECKHUE BOITPOCHI
Y TIPaKTUYECKHE 3aaHHS, COOTBETCTBYIOIINE COACPKAHUIO (POPMHUPYEMBIX KOMITCTCHIIHI.
[Tpo10KUTETEHOCT DK3aMEHAITMOHHOM MPOBEPKU 3HAHUH cocTaBisieT 90 MUHYT.
3a4eT ¢ OIEHKOM MPOBOJUTCS MO TEOPETUIECKUM BOIIpOCaM IS POBEICHUS TTPOMEKYTOUHOM

aTTeCTalu.

7.6. Kpurepuu onieHuBaHus chOpMHUPOBAHHOCTH KOMIIETCHIIUN TTPH MIPOBEICHUH MPOMEKYTOTHON

aTTeCTAlUU
YpoBEeHbL OCBOCHHUS U OIIEHKA
Kpurepan OueHka OueHka
«HEYJIOBJICTBOPUTEIb | «yAOBIETBOPUTENBH | OLIEHKa «XOpOIIO» O1eHKa «OTIAYHO
OLICHUBAHUS
HO» o»

«HEC 3a4YTCHO»

«3a4TCHO»




VYpoBeHb ocBoeHUsI | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETCHITHH KOMIIETCHITNH KOMIIETCHITNH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmmn Kommerenmmn Kommnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBI. c(hOpMHUPOBAHBI.
3Hanusg orcyrcTByIoT, [ CdhopmMupoBaHbI 3HaHUs OOMIMPHBIE, 3HaHus
YMEHHUsSI U HaBBIKU HE | 6a30BbIE€ CTPYKTYPHI | CHCTEMHbBIC. YMEHHUS | apryMEeHTHPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCSIT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PEenpOAYKTUBHBII YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PENpOAYKTUBHBII IPUMEHSIOTCS K PEIICHUIO KaK
Xapakrep. PEILICHUIO TUTTOBBIX TUTIOBBIX, TaK U
HemoHcTpupyercs 3aJlaHuM. HECTaHJapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPUECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JIOCTATOYHBIH JlemoHcTpupyercs
MPAKTUYECKOTO YpOBEHb BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSITENIFHOCTH | CaMOCTOSATEIbHOCTH,
YCTOHYHBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOTO | MPAaKTUYECKOTO HaBbIKA
HABBIKA.

OO0yuaromuiicst OOyuaromuiics OO6yuaromuiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,

POOEITBI B 3HAHUSX TEOPETUIECKOTO MTOHMMAaHHE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTtepuaia; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIE

-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIMPYEMOTO | 3HAHUS MPOrPaMMHOTO

MPUHIMITHATIEHBIC HA OCHOBHBIC obbema MaTepuana;
OITMOKY TIPU OTBETE | BOIIPOCHI, OIIIUOKH B MIPOTPaMMHOTO -TI0JTHOE TIOHUMAaHUE
Ha OCHOBHBIC OTBETE, MaTrepuania; CYIIIHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3SHAHHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHWMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTepuaia MPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOIIPOCOB; YCTAHABIIMBATh U | OCHOBHBIX MTOHSTHIA, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSICHSTE CBSI3b | paMKax 00CYkIaeMbIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | MPAKTUKH U TEOPHH, 3aJIaHuM;
JOTIONTHUTEIFHBIX | Ha JOTIOJIHUTEIbHbBIE BBISBIISTH -CIIOCOOHOCTH
BOIIPOCOB B paMKax BOIPOCHI. MIPOTUBOPEYHS, yCTaHaBIUBAaTh U
3a/laHuit ounera. poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -IOTUYECKU
-TpaBUJIbHBIC U nocle0BaTeIbHbIE,
KOHKpETHbIE, 63 COJIEp>KaTEIbHEIE,
rpyObIX OMIHOOK, KOHKpPETHBIE U
OTBETHI HA UCYEPIBIBAIOIIINE
MOCTaBIIEHHBIE OTBETHI Ha BCE 3aJ]aHUS
BOIIPOCHI. ounera, a TaKxKe
JOTIOTHUTETIbHBIC
BOTIPOCHI
JK3aMeHarTopa.




[Ipu BbIMONHEHUN OOyyarormmiics OO0yygarormmiics OO6yyaromuiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUIT MPaBUILHO BBITIOTHUIT
3a/1aHKs OmiteTa MPaKTUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyaroruiics 3aJaHue OmieTa ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOAEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIITUMU OTJIMYHBIC YMEHUS B
HEJIOCTaTOYHBIN HETOYHOCTSAMM. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Honyckarorcst [Tokazan xopomme | ydeOHOro maTepuara.
[IpakTrueckue OImMOKH B YMEHHS B paMKax Pemaer
3a7aHus HE CoZep>KaHUM OTBETA OCBOCHHOT'O MPEJI0KEHHBIE
BBITTOJIHEHBI 1 pelIeHUuU y4eOHOT0 MPAKTUYECKHUE 3aITaHUS
YMEHHUS OOyuarommiics He MPAKTUYECKUX Marepuaa. 0e3 omuboK
OTBEYAET HAa BOMPOCHI 3a7aHuM. [Ipennoxxenubie OtBeTun Ha BCe
ounera npu IIpu oTBeTax Ha MPaKTUYECKUE JOTIOJTHUTEIbHBIE
JIOTTOJTHUTEIIbHBIX JIONIOJTHUTEIbHBIC | 3aJaHUs PEIICHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HEOOJIBIITUMU
MpernojiaBaTess. JIOMYIIIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJILIITUHCTBO
JIOTTOJTHUTEIIbHBIX
BOIIPOCOB.
He moxet BriOpaTh UcnbiThiBaET be3 3aTpynnenuit [TIpumensier
METOJIUKY 3aTPYIHCHUS T10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBITIOJTHCHHUS BBIOOPY METOJIUKHU CTaHJIapTHYIO JUISL BBIOOpa METOIUKH
3aaHUH. BBITIOJTHEHHS METOJIUKY BBITIOJTHCHHS 3aJTaHUH.
JlomyckaeT rpyobie 3aaHUH. BBITIOJTHCHHS He nomyckaeT ommbox
OIIMOKH TIPH JlomyckaeT OmmOKu 3aJaHUN. IIPY BBITTOJTHCHUH
BBITIOJTHCHUH IIPH BBINOJHEHUH | JlomycKaeT OmmMOKu 3aJaHUH.
3aaHUM, 3aJJaHNH, P BBITTOJIHCHUU CaMOoCTOSTENILHO
HapyIAIOIINE JIOTUKY | HapyIICHUS JIOTUKU 3aIaHuM, HE aHATN3UPYET
penieHus 3auay. perieHus 3aiay. HapylIaIIne pe3yibTaThI
BIIAJICHHE Henaer HcnbrTeiBaeT JIOTHKY PEIICHUS] | BBINOJHEHUS 3a1aHHUM.
HABBIKAMIH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a71a4 I'pamoTtHO
BBIBO/IBI. dbopmynupoBanuem | [lenaet KoppekTHbIE [ 0OOCHOBBIBAET XO/T
He moxer KOPPEKTHBIX BBIBOJIBI 110 penieHus 3aaad.
000CHOBATH BBIBOJIOB. pe3yiibTatam
aJTOPUTM UcnwiThiBaeT pelieHus 3a/1aun.
BBITTOJTHEHUS sarpynaHeHus npu | OOGOCHOBBIBAET X0/
3aJlaHUM. 000CHOBaHUH penieHus 3amay 6e3
ajaropuTMa 3aTpyAHEHUH.
BBITTOJTHEHUS
3aJlaHUM.

OI_ICHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH:A Cd)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, 3aKPCINUICHHBIX 3a
ILI/ICI_II/IHHI/IHOI\/'I, " IIpCACTaBIIACT coboit cpeaHee apn(j)MeTqucxoe OT BBICTABJICHHBIX OLICHOK I10 OTACJIbHBIM

pe3yjabTaTaM OGy‘-IGHI/ISI (3HaHI/I$I, YMCHHU:, BIIAICHUC HaBBIKaMI/I).

O1eHKa «OTJIMYHO»/«3a4TCHOY» BBICTABIISACTCS, €CIIM CpeaHee apuPMETHICCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

O11eHKa «XOPOIII0»/«3a4TEHOY BBICTABJISACTCS, €CIIU CpeiHee apu(hMETHUECKOS HAaXOIUTCS B
uHTepBae ot 3,5 1o 4.,4.

Or1eHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpeJHee apudMeTHIecKoe
HaxXOJUTCs B MHTEpBajie oT 2,5 1o 3.,4.

Or1eHKa «HEYI0BIIETBOPUTEIHHOY/ «HE 3aUTEHO» BBICTABIIACTCS, €CIU CpeIHee apu(hMETHUSCKOE
HaxonauTcs B uHTepBaiie ot 0 1o 2,4.



8. YueOHO-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHHUYECKOE 00ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM M JIOTIOJHUTEILHOM JIUTEPATYPhl, HEOOXOIUMOM I OCBOSHUS TUCIIUTIITUHBI

(Moyist)
Ne ABTOp, Ha3BaHUE, MECTO M3JaHU, U3ATEILCTBO, TOJ U3/IaHU YUeOHOU U Komectso
/1 y4eOHO-METOIUIECCKON JTUTEPATYPhI PK3EMILIADOB/SICKTP
oHHbIN agpec ObC
OcHoBHAas INTEPATYPA
1 Hemsrun I'. H., Jle6enes B. U., Tlepmsikos b. A., XaBanos II. A., 100
Tennorenepupyronme yctanoBku, M.: bacrer, 2010
®enoposa H. H., Banerep C. A., 3axaposa 0. B., MonenupoBanue
o |TMAPOra30IMHAMHYECKHX MPONECCOB B ITK ANSYS 17.0, HoBocubupck: http://www.iprbooksh
HoBocubupckuii rocy1apcTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN op.ru/68793.html
yauBepcuteT (Cuberpun), 9bC ACB, 2016
JonoHUTeIbLHAS JUTEPATYpPa
1 denoposa H. H., Bansrep C. A., lanunoB M. H., 3axaposa [O. B., OcHoBbI https://e.lanbook.com
pabotel B ANSYS 17, Mocksa: IMK Ilpecc, 2017 /book/90112
5 Bacos K. A., I'papuueckuii uatepdeiic kommmiekca ANSY'S, Capatos: http://www.iprbooksh
[Tpodobpazosanue, 2019 op.ru/87991.html
[Tamanun A. YO., PacyeTsl KOHCTPYKIIMNA METOJ0OM KOHEUHBIX 3JIEMEHTOB B . .
1 |ANSYS, MockBa: MoCKOBCKas rOCYIapCTBEHHAs aKaJeMus BOAHOTO http:/f -Iprbooksh
op.ru/47951.html
TpaHcnopta, 2012

OOyuaromuecs U3 yuciia UHBATHI0B U Ju1l ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HITH)
JIEKTPOHHBIMU 00Pa30BaTEILHBIMU PecypcaMu B (hopMax, alaiTHPOBAHHBIX K OTPAaHHYCHUSM UX

3/I0POBBSL.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHeT», He0OXOIUMBIX AJIs

OCBOEHUS AUCIUILTUHBI (MOTYIs)

Haumenosanue pecypca cetu «MHTEpHET»

DNEKTPOHHBIN aJpec pecypea

Termorenepupyronme yCTaHOBKH

https://moodle.spbgasu.ru/course/view.p
hp?id=556

8.3. Ilepeuenn coBpeMEHHBIX MTPOPECCHOHAIBHBIX 0a3 TaHHBIX U MH(POPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

Hanmenosanue

DNEKTPOHHBIN ajpec pecypea

Ob6pazoBarenbHble nHTEpHET-pecypebl CIIGIACY

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

ONEeKTPOHHBIN (OHJ MTPaBOBOW U HOPMATUBHO-TEXHUUECKOMN
JOKYMEHTAIlMU B 00JIACTH CTPOUTENBCTBA U IPOCKTUPOBAHUS,
0€30MMacHOCTH U OXpaHbl TPY1a, JHEPreTUKHN U HedTerasa, npana.

http://docs.cntd.ru

EnuHbIH 21eKTPOHHBIN pecypc y4eOHO-METOAUYECKOMN TUTEPaATyPhI
CIIGI'ACY

www.spbgasu.ru

Poccwuiickast rocynapcTBeHHast OMOInOTEeKa

www.rsl.ru

DneKTpOHHO-0MOIMoTeYHas cucteMa u3narenbera "KoHcynbTanT
cTyeHra"

https://www.studentlibrary.ru/

Hayunas snextponnas 6ubnmoreka eLIBRARY.RU

HayuHas syiekTpoHHast
oubmmoreka eLIBRARY.RU

DJIeKTPOHHO-O0MOIMOoTeYHas cucTeMa u3aarenbersa "IPRsmart”

http://www.iprbookshop.ru/

DIIEKTPOHHO-O0MOIMoTeuHas cucrema uanarenbersa "FOPAUT"

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

DJIEKTPOHHO-O0MOIMOTEeUHasl cucTeMa nu3aarenbersa "Jlans"

https://e.lanbook.com/

DnekTponHas 6ubimortexka Upouc 64

http://ntb.spbgasu.ru/irbis64r_p
lus/




| Cucrema mucranimonnoro o6yuenns CIIGCACY Moodle | https://moodle.spbgasu.ru/

8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMBIX IPU OCYILECTBICHHH 00pa30BaTeILHOTO
mpoliecca 1o AUCHUIUINHE, BKIII0Yas IepeYeHb JTUIEH3MOHHOTO U CBOOOHO pacpoOCTPaHIEMOTO

POrPaMMHOTO O0eCTICUeHUS

HaunmenoBanue

Croco6 pacrpocTpaHeHHS
(JIMIEH3MOHHOE WIIH CBOOOIHO
pacnpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

CyOnHIIeH3UOHHBIN T0TOBOP
Ne1976-110/2017-C3DO ot

Ansys 16.10.2017 r. ¢ 3A0 "KAJI®GEM
Cu-Ait-Oc". Jlunensus  6eccpovnas
Horosop NeTr000660287 ot

Solid Works Bepcus 2019 27.09.2021 r. ¢ AO "CodrJlaita

Tpeiin". Jlunensus no 30.11.2024

NanoCAD BIM Konctpykuuu

Cepruduxar ¢ 14.09.2022

NanoCAD Wnxenepubiii BIM

Cepruduxar ¢ 14.09.2022

NanoCAD (3D, Mexanmuka, Pactp, CITJIC, Tonormian) Ceprudukar ¢ 14.09.2022

LibreOffice

CB00OOHO pacpoCcTpaHsIeMOe

8.5. MarepuanbHO-TeXHUYECKOE 00ecredeHne JUCITUTLINHBI
CaeneHust 00 OCHAIEHHOCTH YICOHBIX ayIMTOPUN U TIOMEIICHHA JIsl CAMOCTOSITEIbHON PaOOThHI

HaumenoBanue yueOHBIX ayIUTOPUI 1
MIOMEIICHUH JIJIsl CAMOCTOSATEIBHOM paboThI

OcHaIeHHOCTh 000PYI0BAHHEM U TEXHUYSCKUMHU
cpelacTBaMu 00y4yeHus

25. YueOHbIe ayTUTOPUH IS IIPOBEICHUS
MPAKTUYECKUX 3aHATUI, KypCOBOTO
IPOEKTUPOBAaHUS (BBIMOJIHEHHS KypCOBBIX padoT),
IPYIIOBBIX U HHIAUBUAYAIbHBIX KOHCYJbTAIHH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

KoMIiekT MynbTuMeTMiHOTO 000py10BaHUS
(TepcoHaNbHBIN KOMITBIOTEP, MYJIbTUMETUITHBIN
MIPOEKTOP, IKPaH, ayAMOCUCTEMA), 1OCKA, KOMIUIEKT
yueOHOI MeOemnH, MOJIKII0YEHUE K KOMITBIOTEpPHON
cetu CII6GI'ACY, Bbixon B MHTEpHET.

25. Ilomernienust st CaMOCTOATEIbHONU pabOThI

[Tomemienue amst caMOCTOSATENbHOM paOOTHI
(unTanbHBIN 321 Oubnuoteku, aya. 217): [IK-23 mir., B
T.9. 11T.- [IK mns our ¢ OB3 (cuctemHbIi 010K,
MOHHTOP, KJIaBUATypa, MBIIIIb) C TOJKIIOYCHHEM K
cetn «HTepHET» U o0ecreueHneM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10

25. YueOHble ayTUTOPHUH VISl IPOBEACHUS
JICKIIMOHHBIX 3aHATHHA

KomMIuiekt MynbTUMeTniHOT0 000py10BaHUS
(epcoHaNbHBIN KOMITBIOTEP, MYJIbTUMEINITHBIN
MIPOEKTOP, IKpPaH, ayInOCUCTEMA), 10CKa, KpaH,
KOMIUIEKT y4eOHOI Me0enu, MOoAKIIoUeHUE K
kommbioTepHOM cetu CII6I'ACY, Beixon B MlHTEpHET.

I[J'ISI HWHBAJIWJIOB U JIMII C OB3 obecneunBarTCs CIICHHUAJIBHBIC YCIIOBHA IJIA IMOJIYUCHHA
O6p330BaHI/I$I B COOTBCTCTBHHU C TpCGOBaHI/I}IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.




		2023-10-03T11:44:23+0300
	Михайлова Анна Олеговна




