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0'-'eHKa TeXHif1'-leCKOrO ypOBH.R- B3>KHbl~ lf1HCTpyMeHT 3H3IIIf13a npl.t1 
C03A3Hif11!t BbiCOKOTeXHOJlOrl!t"'HbiX Cl!tCTeM onepe>KaK>w.ero ypOBH.R Ha 
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Y~eT oco6eHHOCTe171 KoHe~Ho-3neMeHTHoro 
MeTO.Qa np111 MO.QeillllpOBaHIIIIII KpeMHIIIeBbiX 

npeo6paaosaTene171 .QasneHIII51 

t1.B. loooeuu,biH, 
c.H c., K.m.H , iog@tcen.ru 

n.A.EpeMUH, 
M.H.C. 

HnK "TexHonoeu'-lecKuiJ u,eHmp", 3eneHoepao, e. MocKea 

i<OH84H0-3n8M8HTHbiilt M8TOA ne>KIIIT B OCHOB8 TpexMepHoro MOA8nlllp088-
HIIIl1 , KOTOpOe peaniii3Y8T pa36111eHIIIe MOA8nlll IIICCneAyeMOrO 06beKT8 H8 ane­
MeHTbl Manoro pa3Mepa Ill peweHIIIe CIIICT8Mbl HeniiiHeiltHbiX ypaBHeHIIIVi, B03HIII­
K8Kll.l.\ei/t np111 oniiiCaHIIIIII noBeAeHIIIl'l aneMeHTOB [1 ,2]. W111poKoe pacnpocTpaHe­
HIIIe TpeXMepHOrO MOA8nlllp0B8Hi118 nonyLJIIInO TOnbKO B nocn8AH1118 AeC51TIIIne­
TIIIl1 , KOrAa Bbi4111CniiiTenbH851 MOL.l.\HOCTb KOMnbKJTepOB CTana AOCT8T04HO BbiCO­
KOi/t. TpexMepHoe MOAen111posaH111e no3sonHeT nonyLJIIITb 38BIIICIIIMOCTIII xapaKTe­
piiiCTIIIK LIYBCTBIIITenbHOrO aneMeHTa OT KOHCTpyKTIIIBHbiX napaMeTpOB 6e3 CYL.l.\e­
CTB8HHbiX M8Tepi118nbHbiX Ill Bp8M8HHbiX 38Tp8T (3). 

Vlcnonb3088HIIIe TpElXMepHOrO MOAen111p088HIIIl1 B pa3pa60TKe KpeMHIIIeBbiX 
npeo6pa3oBaTenl1 AasneHIIIl'l ABeT cyl.l.\eCTBeHHYKJ 3KOHOMIIIKJ speMeHHbiX 111 Ma­
TeplllanbHbiX pecypcos. Ha1116onee sa>KHoilt npo6neMoilt, KOTopyKJ npiiiXOAIIITCl'l 
p8W8Tb nplll BblnOnHeHIIIIII MOAenlllp088HIIIl1 - H8XO)KA8HIII8 6anaHC8 Me)f{Ay T0'-1-
HOCTbKJ nonyLJaeMbiX pe3ynbT8TOB Ill speMeHHbiM III 38Tp8T8MIII. 

CTpyKTypa KpeMHIIIesoro npeo6pa3osaTenl1 AasneHIIIl'l IIIMeeT PHA cyl.l.\eCT­
seHHbiX OC06eHHOCTeilt , o6ycnosneHHbiX K8K xapaKTep111CTIIIK8MIII IIICnOnb3yeMbiX 
M8Tep111anos, T8K Ill TeXHOnOrlllei/t 1113rOTOBn8HIIIl1 . Vl cnonb3088HIII8 CIIIMMeTpllllll 
no3sOnl1eT npoBOAIIITb pacLJeT MOAenlll He nonHoro npeo6pa3osaTenl1, a nono­
BIIIHbl 111n111 48TB8pTIII. 

fl1.1reparypa 

1. 0630p COBpeMeHHbiX CIIICTeM 8BTOM8TIII3111pOB8HHOro np08KT111p088HIIIR 
pb1Lj8p111 cp1113111KIII 3cp111pa - H8Y4HBR 61116n1110T8K8 no cp1113111K8 Ill HOBbiM T8XHO­
norllll1M [aneKTpOHHbl~ pecypc] ULD: http: //www.bourabai.ru/graphics/dir.htm 
(AaTa o6p8l.l.\8HIIIl1 01.12.2017). 

2. Introduction to Finite Element Methods: Department of Aerospace Engineer­
ing Sciences University of Colorado at Boulder [aneKTpOHHbiilt pecypc] ULD: 
http://www.colorado.edu/engineering/cas/courses.d/IFEM.d/ (AaTa o6pal.l.\e­
HIIIR 01.12.2017). 

3. loAOBIIIL\biH 111.8. PacLJeT Ae¢opMaLjllllll aneKTpocTaTIIILJecKIIIX 84-
nepeKnKJL.JaTeneilt 8H8niiiTIIILJeCKIIIM Ill KOH84H0-3neMeHTHbiM MeTOA8MIII 
1/HaHo- 111 MIIIKpoclllcTeMHal'l TeXHIIIKa. 2006. Nll 11 . C.41-46. 

Pa6ombl 6blnOnHeHbl npu cf:JUH8HC060U noooep!KKe MUHUCmepcmsa 
o6paJosaHuR u HayKU PoccuucKou rtJeoepau,uu (CocnaweHue N!! 14.577.21.0245. 

YHUKBflbHbiU uoeHmucf:JuKamop nH/113P RFMEF/57717X0245). 
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06na~Hafl CAnP cHcTeMbl onepan1BHoro 

.QHCTaH~HOHHOrO KOHTpOilfl Tpy6onpOBO.QOB B 

neHOnOI1HypeTaHOBOJ.1H3011fi~HH 

A.B. Aywee, 
eeH. oup., a/.aushev@yandex.ru, 

000 « T,D, TepMonaiJH» , e. U/enKoeo, MO, 
C H. CuHae'-!uaH, 

oou,. , K.m.H ., sinavs@bmstu.ru, 
Kacp. Pfl-6 MITY UM. H.3. 5ayMaHa, e. MocKea, 

,D,. M J],OH'-IBH, 
M.H.c. , donchan@ya.ru, 

t1nY PAH, e. MocKea 

B Pocc111111 IIIAEiT aKTIIIBHOe o6HosneHIIIe ropoACKIIIX TennoBbiX ceTe~ . 
oOnbWIIIHCTBO nepeKnBAOK Tpy6onpOBOA8 OCYL.l.\8CTBnl18TC51 Tpy6aMIII B 
neHOnOnlllypeTaHOBO~ (nnY) 11130nl1Ljllllll. 8 Lj8nl1X HenpepbiBHOrO KOHTpOnR 
Lj8nOCTHOCTIII T8KIIIX Tpy6 OAHOBpeM8HHO C MOHTa>KOM Tpy6onpOBOA8 
MOHTIIIPYKlT Ill CIIICTeMy onepaTIIIBHOrO AIIICT8HLjiiiOHHOrO KOHTpOnl1 (CO,QK) , 
OCHOB8HHYKJ Ha npono>KeHHbiX B TOnl.l.\e nnY M8AHbiX npOBOAHIIIK8X. CO,QK 
npegCTaBnReT C060~ cna60T04HYKl 3n8KTp11148CKYKl CeTb, COCTORL.l.\YKl 1113 
npOBOAHIIIKOB Ill Ha6opa MOgyne~. ,[\nR 8BTOM8TIII38Ljllllll Tpyga npOeKTIIIpOBL.l.\IIIKOB 
CO,QK 6bina pa3pa6oTaHa CAnP CO,QK. ApxiiiTeKTypa gaHHo~ CAnP -
Tp8X388HH8R. ,QaHHble npoeKTa xpaHRTCR H8 cepsepe, AOCTynHOM 48p83 
VIHTepHeT, no::noMy MO>KHO OTHeCTIII gaHHYKJ CAnP K o6naLJHbiM. Cl>yHKL\IIIOHan 
CAnP CO,QK cooTseTCTsyeT cyl.l.\eCTBYKJL.l.\e~ aKTyanbHOVi HOpMaTIIIBHolii 
AOKYM8HT8Ljllllll. 

npoLjecc npoeKTIIIposaHIIIR - noaTanHbl~. Ha nepsoM 3Tane co3gaKJT cxeMy 
Tpy6onpOBOA8 - Opi118HTIIIpOB8HHbllii gpeBOBIIIAHbl~ rpacp , B KOTOpOM pe6pa- 3TO 
Tpy6bi, a sep WIIIHbl - 3TO xapaKTepHbl8 TOLJKIII. Ha BTOpOM 3Tane 
aBTOM8TIII3111pOBaHa paCCT8HOBK8 npoMe>KyTOLJHbiX T048K KOHTpOnR gnR 
yLJaCTKOB Tpy6onposoga, AniiiHa KOTO pbiX npesblwaeT 3agaHHyKJ. Ha TpeTbeM 
3Tane nonb30BaTenKJ npegnaraeTCR Bbi6paTb TOLJKY pa3M8l.l.\8HIIIR geTeKTopa 
nospe>KA8HIIIIii . np111 3TOM CniiiCOK TOLJeK cpOpMIIIpyeTCR Ill COpTIIIpyeTC51 Ha OCHOBe 
npas111n. Ha LJeTsepTOM 3Tane asTOM8TIII3111posaH Bbi6op KOMnneKTBLjllllll 
geTeKTopa. ,[\BHHbl lii 3Tan peaniii3088H B BIIIA8 3KCnepTHO~ CIIICTeMbl C 
aonpocHIIIKOM. Ha nRTOM 3Tane nonb30BaTenKJ BblgaeTCR nonHbllii 
MHorocTpaHIIILJHbllii npoeKT CO,QK, conposo>KgaeMbl~ MOHTa>KHbiMIII cxeMaMIII , 
CXeMBMIII 3neKTp11148CKIIIX C08A IIIH8HIII~, peKOM8HA8LjiiiRMIII no YCTBHOBK8, 
nplllrOAHbllii gnR yTsep>KgeHIIIR a opraHIII38Ljiiiiii-38KB3YIIIKe npoeKTa. 
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