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J1IOIoC

MporpaMmmMmHoe obecnevyeHune
ONA peweHUs CJTOXHbIX
WHXEHEPHbIX 3agayd

(0 noroc
— | ASPO-TNAaprPoO

MopennpoBaHune aspo-,
rnopo-, ra3ognHaMNYeCcKnx
npoL.eccoB

J1oroc
MPENOCT

[NopgroTtoBka Mmoagenen,
B13yanumsauwma n obpaboTka
pes3ynbTaToB

. @o» Jloroc
NakeT nporpamm «J1I0I'OC» — poccuimnckaa CAE-cucrtema aMun
018 PELUEHNA NHXEHEPHbIX 3a0a4 B BbICOKOTEXHONMOMMYHbIX MopenuposaHne
oTpacnaX NPOMbILW/IEHHOCT METOAO0M MaTeMaTUYECKOIrO i’;‘;fepc%“gim"”“b'x

MoOeTIMpoBaHNA CI)VI3VI'-I€CI-(I/IX npoueccoB

nioroc
TENNO

!

MooennpoBaHue NpPoLEeCcCcoB
Tennonepegaydn n ¢asoBbix
nepexonoB

* nioroc
NNATOOPMA

IHTerpauma pacHeTHbIX
MOAYNEN N CTOPOHHUX
MpOrpaMMHbIX CPEOCTB

noroc
ATOM

MoAenMpoBaHme GU3NYECKIX
MPOLLECCOB, MPOTEKAROLLX
npw axkcnnyatauun OVIAD

Mopynu JIOITOC

noroc
— | NMPOYHOCTb

MopoennpoBaHune NpPoLEeCCOB
OVHAMNYECKOW, CTaTUYECKOI
N BUOPALLVIOHHOW MPOYHOCTI

v noroc
— | TMAPOTEOJIOIrnA

MopaennpoBaHvie MHOrobasHom
MHOIOKOMMOHEHTHON
bunnbTpaunn

nioroc
PECYPC

PacuéT gonroseyHocTn
3M1IEMEHTOB KOHCTPYKLLWI
C y4yeToM gerpagauunn
MaTepunanos



[TpenmMyLlecTBa

MpocToTa n yno6¢cTBO

BblCOKOﬂpOM3BO,D,MTeJ1beIe
Bbl4HUCJ1E€EHUA

MMmnopToHe3aBUCUMOCTb

. 3awmnTa Bawmx paspaboToK
OT CaHKLMIN N MHOCTPaHHbIX
BMeLIaTeNbCTB

EonHbin nutepdenc gna scex
OYHKUMOHaNbHbIX MOoaynen

MynbTuancUnnInHapHble pacyeTbl « BHeceH B PeecTp poccunckoro MO

« HapexHocTtb n onbit POALL-
BHN2® n Nockopnopaumn
«PocaTom»

MHTepaI-(TVIBHaFI cnctemMma nomMowmn

LLInpoknn Habop pewaTtenen

. PyccKofasblyHaa Texnoaaepka

- ApanTtauuna u pa3sutue
' ¢yHKLUMOHaNa nop, 3agayvu KMeHTa

[NapannenbHble pacyeTbl
c ncnonbsoBaHmem go 100 000

BblHNCITNTEJIbHbIX AOEP o Pa3pa60THa pac4y4eTHbIX

TEXHONOrnnm 014 HOBbIX

Moo oeprKa KnacTepHbIX NHXEHEPHbIX 3agay

BblYNCNIEHUN

o« HKoHcantuHr m HUOKP. ApanTtauuna
MO c nocnenyWmMM BHEOPEHNEM

PacnapannennBaHune Ha KaxaoM
aTane o6paboTKM OaHHbIX

« [lomowb pazpaboTymKoB Npwu

KpoccnnatdopMeHHOCTb peLweHNN HeCcTaHOapPTHbIX 3aaay



obecneymBaeT NOSHbIN LUK NOATOTOBKU U
06paboTKM pacyeTHON 3aga4dn - OT NOArOTOBKN
reoMeTpun, Co3aaHna pac4eTHON CETKK, 3agaHmnA
Ha4YanbHbIX MAPaMEeTPOB N FPaHUYHbIX YC10BUIA,
00 BU3yanunsauuuy pesynbTaToB pacyeTa.

Jloroc
NMPEMNOCT

PYHKLUNOHAJIbHDbIE
BO3MOXHOCTW MOLAYJIA

JIOIrOC MNMpenocT o61agaeT pa3BUTbIMU MHCTPYMEHTaMM NpoBegeHNA
NHXEHEPHbIX pacyeToB. [n1a yckopeHua pacdeTHoro npouecca JIOIOC
[NpenocT TaKkKe CoaepnT cneymannsmpoBaHHble NHTEpPPENnCobl N GYHKLLUN
ONA peweHna 3agay pasHbiX GU3NYECKUX gnCUNnInH. [0na peweHuns
3apad wungroctun rasa npmmeHaetca JIOMOC MNMpenocTt Aspo-Tuapo, a

018 MPOYHOCTHbIX U TennoBbix 3agad - JIOTOC lNMpenocT lNpo4yHocTb-Tenso.

noroc

MoproroBKka reomeTpun

CooepHnT MHCTPYMEHTbI CO3aaHWA
3CKW30B, TPEXMEPHOIO MOOENPOBAHMSA
N YNPOLLEHWA FrEOMETPUN, aHanm3a u
ycTpaHeHna nedexToB

Moo oeprmnBaeT MMMNOPT FEOMETPUYHECKIX
Mopaenei B 6onbLNHCTBE

CTaHOapTHbIX dopMaToB 1 dopMaTax
pacnpocTpaHeHHbix CATlP

3apaHue napaMeTpoB 3agaum

fABNAETCA OCHOBHbLIM MHCTPYMEHTOM
3afaHnA HadanbHbIX U FPaHNYHbIX
ycnosun ona Bcex pewatenein J1IOIOC.
B 3aBucumocTun ot pewatens [penocTt
COOEPHINT CBOE AEPEBO MOAENN,
NO3BONAKOLLEE NOAFOTOBUTL 3agady o5
pac4yeTa.

YnpaBneHue npoueccom
pacyeTa

[Mo3BONAET yNpaBiATb XO4,0M
pacYeTHOro NPoLEeCcca - KOHTPONMPOBaTb
CXOOVMOCTb Pe3yNnbTaToB pacyeTa,
N3MeHATb Yncno KypaHTa B xone
pacyeToB U MPOBOAUTL MOHUTOPUHI
pacyeTHbIX BENNYUH. [na aToro B coctaB
J1OIOC [lNMpenocT BKAOYEHA YTWUANTA
J10I'OC MoHwnTop.

MPENOCT

CospaHue n aHanus
pac4YeTHOU CETKM

[NMo3BonseT co3pasaTtb 1D-, 2D- n 3D-
CETKW MO Pasnn4YHbIM anroputMam,
paboTaTb ¢ pebpamu, A4enkamn 1
y3namu, aHanmanpoBaTb 1 YCTPaHATb
nedeKTbl CETKM

ComepunT WNpPoKnn Habop
WHCTPYMEHTOB 418 MOArOTOBKIN CETKMN,
afjanTUpoBaHHOW Ana peleHns 3anad
KaK METOO0M KOHEYHbIX OOBEMOB, TakK U
MEeTO0M KOHEYHbIX 3/1EMEHTOB.

Moo oepwmBaeT UMNOPT FOTOBbIX CETOK
B CTaHOapTHbIX dopMaTax 1 popmMaTax
pacnpoCTPaHEeHHbIX PacyYeTHbIX
KOMTMMEKCOB N CETKOreHepaTopoB
(Ansys, Nastran, Abaqus v gpyrue)

Busyanusauyusn
M nocTob6paboTKa

[

[loCcTynHbl OCHOBHbIE CpeacTBa
BM3yanunsauunm paboyein CueHbl

- ynpaBneHne BNONuMOCTbO U
npencTaBfeHVEM, BbIBEAEHNE
nHPopMaLnn N NapaMeTpoB B paCHeTHOW
obnactu
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IOroc obecrne4dymBaeT peLleHE 3aga4 pacyeTa TEMNSI0BOro

[1{ TEMNNO COCTOAHMA CIIOMHBIX KOHCTPYKLNIA C Hann4mem
LLEPOXOBATOCTEN MEXAY 3/IEMEHTAMN MOOENNPYEMOrO
obopynoBaHNA 1 Y4ETOM NMepepadu Tenna
MoCpenCcTBOM TEMSIONPOBOAHOCTU, KOHBEKLLN
N N3YYEHNA B MONIOCTAX N 3a30pax KOHCTPYKLMN.

b — ‘\\1\.& C nomouwbto JIOTOC Tenno HaxonATCA TEMJIOBbIE

\XapaKTEPUCTUNKN KOHCTPYKLNN, KOTOPble MO3BONAOT

it onpenenuTb ONTMManbHble PEXMMbI PaboTbl

| obopynoBaHus.

PYHKLUWOHAJIbHbIE
BO3MOXHOCTW MOLAYJIA

NNOroC Tenno no3BosAET pewaTb 3aga4vyn CTaunoHapHOW

N HeCTaLVOHapHOW Tennonepena4vyv B U30OTPOMHbIX M @aHN30TPONMHbIX
cpepax C HEJIMHENHbIMU CBONCTBaAMN A1 TPEXMEPHDbIX, ABYMEPHbIX

N OCECMMETPUYHbIX pacyYeTHbIX obnacTen Cc y4eToM nepepadmn tTenna
NOCPEenCTBOM TEMNOMPOBOAHOCTN, KOHBEKLLUN N N3TyYEHUA B NMONOCTAX
N 3a30pax KOHCTPYKLUI

1}1 noroc

TennonpoBOOHOCTb

e [lo3BonAetr MogenmpoBaTb
pacnpocTpaHeHne Tenna
NN OXNaKOeHWA B TBEPAObIX TeNax
B CTaLMOHAPHOWN NN HECTALOHAPHOI
nocTaHoBKax 6e3 y4yeTa 1 C y4ETOM
aHn3oTponNuy MaTepranos

Pas3oBble nepexonpbl
U TEenJIoOu3MeHeHue

o [lo3BonAeTt MoaennpoBaTb Gas3oBble
nepexonbl MaTepuana, 3po3uto 1
abnAuno NOBEPXHOCTEN B NpOLLECCE
HarpeBa. /IameHeHne reomeTpun
KOHCTPYKLMW peann3yeTcsa C MOMOLLLbIO
MOpdUHIra pacyHeTHOW CETKN

MopenupoBaHue
TenJi00o0MeHHUKOB

o [losBonaetT MoaenmpoBaTtb paboTy
TEMNSIOBOro Hacoca, KOTOPbI C MOMOLLLbIO
CUCTEMbI TPYDOK C TEMNTOHOCUTENEM
MOYET HarpeBaTb NN OxXnaxaaTtb
pacyeTHyto obnacTb. [daHHbIn nogxon He
TpebytoT MOCTPOEHNA CETOYHOM MOOENW
Ana TpyboK TeEMNO0OMEHHMKa.

TENNO

TennoBoe nany4yeHue

« BJIOIOC Tenno peannsoBaH pacyeT
nepeHoca Tenna nsny4eHnem B
TENNOMNPOBOOHbIX Cpedax N BaKyyMe.
B mogenn y4nTbiBaeTCA 3aBNCMOCTb
CTEMNEHW YepHOTbI OT TEMMepaTypbl

e PeannsoBaH y4eT COHEYHOrO
N3NYYEHNRA N NEPENINTYYEHNA OT 3eM

KoHBEeKTUBHbIN TenJ1I000MeH

e CopepHuUT NHCTPYMEHTbLI 1A
MOAENNPOBaAHNA BANAHNA
KOHBEKTVBHOIO TennoobmeHa
B 3@MKHYTbIX MOSIOCTAX Ha
TENNOMNPOBOAHOCTb KOHCTPYKLLAW

« B ™Mopayne peannsoBaH NHTErpanbHbIA
MeTOoA, pacyeTa Nno NoBeEPXHOCTU 1 MO
obbeMy

KoHTaKTHbIe an rOPUTMbI

o Cooepunt HeobxoanMbln Habop
KOHTaKTOB [J/1A pacyeTa npoLecca
TENMONPOBOAHOCTI C Y4ETOM BCEX
TUMOB TEMJIONEpPEeaayn - peann3oBaHbl
KOHTaKTbl C 9HEPrOBbIAENEHNEM,
N3nyyYeHneM, TEPMNYECKINM
CONPOTVBAEHNEM N 3a0aHNEM CBONCTB
cpenbl ANA pacyeTa TEMNIOBOro noToKa




obecne4ynBaeT peLeHmne WNPOKOro CneKkTpa 3agay
pacyeTa NPOYHOCTU 1 NO3BOMAET NPUHMMATDb
bonee apPEKTUBHbBIE MPOEKTHbIE peELLUEHNA

3a CYET TOYHOIro MO ENNPOBaHMNA NOBEAEHNA
KOHCTPYKLUMK. C nomowbto JIOTOC lMpovHoCTb
HaxoQATCA MPOYHOCTHbIE XapaKTEPUCTUKN
KOHCTPYKLWA, NPOBOANTCA aHaNn3 KOHCTPYKLUN
Ha BO34EeNCTBUE pasfinyHbiX GaKToOpPOB.,
Haxo4ATCA NMYyTW NOBbIWWEHNA TEXHNYECKUNX
XapaKTEPUCTUK MPOAYKLUN.

PYHKUWVOHAJIbHbIE
BO3MOXHOCTW MOLAYJIA

JIOIOC MNMpo4yHoCTb OXBaTbiBaeT 3aa4un CTaTUYECKON, ANHAMUNYECKOW U
BMOGPONPOYHOCTN AJ1A NPOBEAEHNA BCECTOPOHHENO KOMMIEKCHOIO aHann3aa
noseneHnA KoHcTpykuun. NpunmerHerHne JIOMTOC MNpoyHOCTb No3BonAeT
MOLENNPOBaTb PEXMMbI, HEOOCTYMHbIE TN KPaAHE PECYPCOEMKME ONA
HaTYPHbIX N CTEHOOBbIX 3KCMEPUMEHTOB. B nx yncne Kpaw-tecTbl u
yOapHble 9KCMEPUMEHTbI, MPOBEPKa NPOYHOCTN rabapuTHbIX 3JIEMEHTOB
KOHCTPYKLUW, MOOENNPOBaAHNE aBapUNHbIX CUTYaLLN.

noroc

JInHeHaA n HenNuHenHan
cTaTukKa

[lo3BonAeT MoaenmpoBaTthb
Hanps**eHHo-aebopMVPOBaHHOE
COCTOSRIH/E KOHCTPYKLLU, KOHTaKTHOE
B3aVIMOLENCTBMNE, MNAaCTUYECKYO
nedopmaLmnto ¢ 60MbLWNMN
nepeMeLLeHNAMN

[na petanbHOro MogenpoBaHua
0COB0 OTBETCTBEHHbIX Y4aCTKOB

B JIOI'OC lNpo4yHoCTb peannsoBaHa
TexHosnorna cybMoaenpoBaHus

fABHaA n HeABHaA AUHaMMKa

Copnepwunt Habop NHCTPYMEHTOB A4
MOAENNPOBaHWA yoapoB, B3PbIBOB U
paspyLIEHNA Npn BbICTPONPOTEKAKOLLX
npoueccax

B monyne peannsoBaH MeTop,
KOHEYHbIX 3/TEMEHTOB 1 METO/, YaCTuL,
C BO3MOMHOCTbIO X COBMECTHOIO
NpYMeHeHNA

B Moayne peann3oBaHO NpUMeEHEHe
DNNEPOBOIN CETKIN C BblAENEHNEM
KOHTaKTHbIX FPaHuL, METOO0M
KOHLIEHTPAaLLWIA.

Mopenun matepuanos

CopepunTt obWNpHYto BUBANOTEKY
Mopfenen maTepmnanos.

PeanunisoBaH y4eT TepMopacLlipeHins,
TeMnepaTypHOW NON3y4ecTu
MaTepnanoB 1 NpeaycMoTpeHa
BO3MOYHOCTb CO3AaHuA
Nosb30BaTENbCKNX MaTepranos

—  MNPOYHOCTb

BubpauuoHHas NpPo4YHOCTb

[No3BonaeT pacCHnTbIBaTb cobCTBEHHbIE
H4aCTOTbl, OTKJTMK 1 PE3OHAHCHbIE
ABJTIEHNA MNP BOS,EI,eIZCTBI/II/I B|/|6pa|_|,|/||/|
Ha KOHCTPYKLUWHIO

MopanbHbIV, FaPMOHWNYECKIW,
CMEKTPasbHbI aHann3 n aHanns
BO3LEVICTBUA LUMPOKOMOMOCHON
criydarHonm Bnbpaummn ¢ y4eToMm
n 6e3 yyeTta oeMndrpoBaHna

MHorowarosoe Harpymx»eHue
nmonTtmMmnsauud

[Mo3BOMIAET MPOBOAUNTL MHOIMOLLAroBoe
HarpyXeHmne n KOMMMeKCHbIe

BWObl aHann3a — BUOpaunoHHbIN

NI OUHAMUNYECKUIA aHanm3a
npeaHanpaXeHHbIX KOHCTPYKL W

B JIOIOC lNpo4HOCTb peann3oBaHsbl
anropuTMbl TOMOSOMNYECKO
oNTUMM3aLMK ONA YNyYLWeHNs
XapaKTEPUCTUK KOHCTPYKLLAW

KoHTaKTHbIE an rOPUTMbI

CoLepunT pasninyHble BapriaHTbl
MOOENNPOBaHVA KOHTAKTOB A1A
NMNTaUNW peanbHOro NoBeaeHus
n3noenuvsa - NpAMoe MogeNpoBaHne
KOHTaKTa

[Npy MOOeNMPOBaHUK paspyLleHnna
KoHCTpYKuui B JIOITOC NpoYHOCTb
peann3oBaH aBTOMaTUYECKIIA PEXINM
onpeaeneHna 1 NepPecTPOnKN
KOHTaKTHbIX 30H
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C €ro NOMOLLbIO NHXEHEPbI MOOENNPYIOT
CNOXHble GU3NYECKME NPOLECCHI, MOHUMAaIOT
BVUAHWE rasa, NOKOCTU NN TENSIOBOIO
BO34ENCTBUA Ha MPOEKTHbIE PELUEHNA N
NCCNEnYT XapaKTEPUCTUKN N3OENNIA Ha
MOoAEeNAX 6NN3KMM K peanbHbiM. [TpuMeHeHne
J1IOI'OC Aspo-lmaopo obecneynTt yBepeHHOCTb
B TOM, YTO MPOrHO3NPYEMbIE XapPaKTEPUCTUKMN
KOHCTPYKLUWUA ByOyT COOTBETCTBOBATb
peanbHOMY MPOLYKTY.

O Jloroc
— A3PO-TUAPO

B SNl
SN
\‘¥~ N
\\

®YHKLIOHABHBIE
BO3MOMHOCTV MOAYNA

Monynb JIOFOC Aapo-I'mpapo no3BonseT NpoBOAUTb TOYHOE
CYMePKOMMbIOTEPHOE MOAENNPOBaHNE TEYEHNA ra3oB, NOKOCTEN, CMecen,
pearnpyrowmx NoTOKOB, TENIOMaCcCoNepeHoca N akyCTUKN 1A LWNPOKOro
CrMeKTpa 3agay Npu NPOEKTUPOBaHNN U3OENNN.

O | fioroc

OpHoda3Hble NOTOKMU

CooepHnT WINPOKNA Habop Moaenen
ANa ooHodasHbIX MOTOKOB

[nAa peweHna WnpoKoro cnexkTpa
NHXEHEPHbIX 3a4a4, CBA3aHHbIX C
TypOYyNneHTHbIMM NOTOKaMU, AOCTYMNEH
BbI6Op pa3nnyHbix RANS-Mogenen, a
TaKxe Buxpepaspelwatrouwme mogenn LES
n DES nogxopa

[aeT BO3MO¥HOCTb MOAENNPOBAaTb
MHOFOKOMMOHEHTHbIE MOTOKN

MopenuposaHue Typ6omMalumH

B JTOIOC Aspo-lnapo npeacraBneHbl
NHTEPdENCHI AN MOOENMPOBaHNA
TypbOMaLLNH - B HAX NCMONb3YHOTCH
ypaBHEHWA rnapOANHaMIKL,
cbopMyNMpoOBaHHbIE BO BpaLLatoLLXCA
cucTeMax koopamHart. [JLocTynHbl MOOeN KaK
naMHapHbIX, TaK 1 TYPOYNEHTHbIX TEYEHI

A3poaKycTuKa B paJjibHeM nose

[Mo3BONAET MPOBOANTbL PACHETHI
aKyCTNYECKOIro OaBfeHna B 3a4aHHON
TOYKe 4J/17 3TOro NCMOsIb3yeTCA
NHTerpanbHbli MeTogPokca Bunbamca-
XOKMHIrca, KOTOpbI OCHOBaH Ha
pa3genbHOM pacyeTe reHepaunn Wwyma
N ero pacnpocTpaHeHnsa

— | AOPO-TNapPoO

MHorodasHble NOTOKH
M TEe4YEeHUA co cCBOO6OOHOM
NOBEPXHOCTbIO

[Mo3BonAeT MOAeNMpPoOBaTb 3a4a4u
TEYEHUNI CO CBOBOOHOW FpaHnLEen,
Mewda30BOW rpaHnLE N MeXPa30BbIMU
nepexogamu, ANCNEPCHbIX MOTOKOB

N NAEHOK XUOKOCTHN

rOPEHVIe n TensioMmaccornepeHoc

MpepocTaBnaeT Habop Moaenewn
pearnpyoLLnx NOTOKOB

N TennonepeHoca Oa aHanmaa
OVIHAMUKIW NnamMeHun, Tennonepenadn
N 3PO3VNOHHOIO N3HOCa NOBEPXHOCTEN

[OBueHue o6bLEKTOB
U TEXHONOr A NOABUKHBIX CETOK

=
it /
/

MOYHO pellaTb 3agadn B NtobbiX
NOABUKHbBIX CUCTEMAX KOOPAMHAT

Brnaropaps Mogenam OBMKEHNS
MOOENVPYIOTCA pearnbHble
XapPaKTEPUICTUKN OBUKYLLXCSH
06BbEKTOB, NpeacKasbliBaeTCH
OMHaMNYeCcKoe OBKEHE TEN B LLIECTN
cTeneHax ceobonbl (6-DOF)

[na pacyeta oemkeHna B JTIOI OC
A3po-Tapo AOCTYMNHbI TEXHOMOM Y
NEePEKPbIBAOLLNXCA CETOK («XMepa»),
OBVKYLLVXCA CETOK (MopduHI)

N BPaLWEHNA PEMOHOB
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NIoroc OJ19 KOMMJIEKCHOrO MOAEeNNPOBaHNSA
* MJIATOOPMA PasfINYHbIX PUINYECKUX MPOLLECCOB

NPONCXOOALMX B pa3fIN4HbIX N3OENNAX,
aBTOMaTU3aLnn CIOXHbIX pacyYeTHbIX
cueHapueB, NpoBeOeHNA NapaMeTpUYeCKnx

N ONTUMN3ALMOHHbBIX NCCiegoBaHnN,
pacwmpeHna 6asoBbiX BOSMOXHOCTEN
pacyeTHbIX MOAYJIEN N NHTErpaLnm CTOPOHHNX
pacyeTHbIX KOOOB NPMMEHAETCA

J10IOC lNMnatdopma

PYHKUWNOHAJIbHbIE
BO3MOXHOCT MOAYIA

Co3paHne KOMMNEKCHbIX MOAEeNen MaKCUMalibHO COOTBETCTBYHOLLNX
peanbHoMy noeeneHunto nsgenun. JIOrOC Nnarpopma nossonaer
NPOBOANTb COMPSAMXEHHbIE (MO3TanHbIe) N CBA3aHHbIE PACYETbIl, @ TAKXKe
co3paBaTb peayumpoBaHHble moaenn (ROM). C ncnonbsoBaHneM byHKL NN
Mnatdopmbl BO3MOXHO nopkntodeHmne K JIOTOC KoMMepyecKnx n
COBCTBEHHbIX PACYETHbIX MAaKeTOB, CO3AaHNE KOMIMJTIEKCHbIX

1D-3D mopenen paboTbl n3gennn, NOAKIIOYEHNE BHELHNX
ONTUMN3aTOPOB, HaNMCaHWe 1 NMNOAKIIIYEHNE MNOSIb30BaTENTbCKNX QYHKLNN.

noroc 14
*

Co3paHue CuEeHapueB pacydeTa

o Conepwut yoobHble NHCTPYMEHTbI MO
CO3[0aHWto 1 HaCTPOliKe CLEeHapMeB
pacyeTa B BUAE OIOK CXEMbI U
TEKCTOBbI peaaKTop Co3aaHunsa
CKPUNTOB A48 OOMONHUTENbHbIX
pacyeToB U NpeobpaszoBaHNA AaHHbIX
B XO4€ peanvsaunu cLeHapus

PacuyeTHble uccnepoBaHud
M annpoKcuMmauusn

» [lo3BoNAeT co3gaBaTb MacCyBbl
BXOOHbIX AaHHbIX MO PasnnyHbIM
anropuTMam O1a BapbMpOBaHMS
nccnenyemblx 3Ha4eHW, aHannaa
4YyBCTBUTENBHOCTU, OLEHKY PUCKOB
OTKasa KOHCTPYKLUW 1 co3aaBaTb
anmnpoKCMNpOBaHHbIe (CypporaTHble)
NMUTaLUVIOHHbIE MOAENN Ha OCHOBE
pacyeToB TPEXMEPHOrO MOAENVNPOBAHNA

MynbTudunsundyHoe
MopesimpoBaHue

e [lo3BONAET MPOBOANTL CBA3AHHOE U
COMpAXEHHOE MOOENVPOBaHNE, KaK
C 1CNOb30BaHMEM NPOrPaMMHbIX
monynen JTOIOC, TaK 1 CTOPOHHMX
pacyeTHbix Moaenen. ObMeH OaHHbIX
MOMET OcylLlecTBNATbCA Kak ana 3D, Tak
n 1D pacyeTHbIX Moaenen

NNATOOPMA

I'eomeTquecr(aﬂ
N napaMeTpunyeckKan
onTmMmunsauud

CooepHnT MHCTPYMEHTDI
MHOIOKPUTEPUAaNbHOM ONTUMM3aLNN
LLeNeBbIX MapaMeTpoB, BCTpalBaeMble
B paCYeTHbI NpoLecc

B monyne JTOTOC lMnaTtdopma
npeacTaBfeH WNPOKM Habop
PasfNYHbIX anropuTMOB ONTUMKU3aLLNN
(BKNtoYasa rnobanbHy ONTUMK3aLLNIO
Ha OCHOBE rayCCOBCKMX MPOLLECCOB), a
TaKXe BOBMOXXHOCTb B3aVMOAEeNCTBIA
c CATP gna aBTOMaTU4EeCKOro
NEepPecTPOEHN KOHCTPYKTOPCKIX
Moaenen

NHTerpauusa CTOPOHHUX
pac4yeTHbIX Moayneun

ComepHunT NHCTPYMEHTDI

018 NOOKAYEHUNA CTOPOHHNX
pacyeTHbIX Moaenen n pa3paboTaHHbIX
NONb30BaTENBbCKUX QYHKLLN

yepes spec-dain, yepes API

Ha A3blke Python




v J10rocC npegHa3HayeH 015 TPEXMEPHOro ]
— T[UAPOrEOJIOrnug vcnieHnoro Moneriposaninia opHodasHoi

MHOMOKOMMOHEHTHOWN PunbTpaunm n
rnepeHoca NpuMecein B recsIorn4ecKnx
cpefnax COXHOW CTPYKTYpbl Ha
BblCOKOMapannenbHbix cynep-2BM n
NepcoHanbHbIX KOMMbOTEPAaX

PYHKLUWVOHAJIbHbIE
BO3MOXHOCTW MOLAYJIA

3a c4eT NCNoNb30BaHNA BbICOKOMapannenbHbIX BbIMNCAEHNN B LNPPOBOM
npoaykTe JIOFOC Nmpaporeonormua MoXHoO co3agaBaTb CETOYHbIE MOOENN,
copeprauwme OecATKN MUINIMOHOB AYEEK, N BbIMOSHATL pacyeTbl B
npuemMsieMble Cpokun. Jloroc fmpporeonorna ABAAETCA ONTUMasbHbIM ONA
rMOPOreosIorM4eCcKnX pacyHeToB C Lenbio 060CHOBaHNA B6e30MacHOCTH
AOEPHbIX N paanaunoHHo-onacHbix oobekToB (APOO), a TakKe cBanok
TBepabixX ObiToBbIX 0TX000B (TEO), NpOMbILWNEHHbIX BOAOEMOB-HAKOMUTENEN
M T.0.; 41 aHann3a BOOOMNPUTOKOB B FOPHble BblipaboTKu Ana obocHoBaHMA
reogMHaMmn4yecKom 6e30nacHOCTUN TaKNX OO bEKTOB.

MoprortoBka Mmopenu

3apgaHne napaMeTpoB KOHLENTYaNbHOW

Moaenu ( cTpecc-nepunoabl, MPOLECCHI,
KOHTaMVIHaHTbI, Bblga4u)

3apaHve reodunbTpaLLiOHHbIX

N reoMmnrpaunoHHbIX CBOWCTB B nopoaax

3agaHune napaMeTpoB OCHOBHOW
rnaopodPn3nNYeCKOW XxapaKTUCTNKN

(Mopenun Bpyka-Kopwu, BaH leHyxTeHa)
Aap.

Mpouecchl

OpHodasHaa dunbTpaumna

MI/IFpaLI,I/IFI XVMNYECKINX
N pagonoaKTBHbIX BGFDHSHMTeﬂem

[lepeMeHHas BnaroHacbllWeHHOCTb
(Be3HamnopHbIN PEXINM, HEHACILLLEHHbIN
PEXUM) N Op.

O6paboTKa pe3ysnibTaToB

Busyanunzsauna n askcnopt
1D / 2D / 3D paHHbIX

BanaHcoBble gnarpamMmbl
Mo rMapPoOreosIorM4ecKM cTaTbaM
(BoooeMbl, CKBaYKVIHbI 1 T.4,.)

MpaduKmM MoOEenbHbIX BENNYNH
Ha HabnOaTeNbHbIX CKBaXHax 1 ap.

NMocTpoeHue ceToK

Bo3MoOXHOCTb ynpaBneHus

JeTannsaunen CETKM KaK B NnaHe, Tak 1

Mo BEPTUKaNn

[NapannenbHbi reHepaTop 2.5d ceToK
(TpeyronbHble, MPENMYLLLECTBEHO-
YeTbIPEXYrOSbHbIE, MHOMOYrOflbHblE
CETKIN Ha MOBEPXHOCTN)

[eHepaTop 2.5d CETOK C MePEMEHHON
BEPTUKaNbHOWM ONCKPETN3aLUMEN cros 1

op.

PewaTenb

[MapannenbHbin MPI| pewaTenb
bunsTpaumy, MurpaLnmn
1 TENONPOBOAHOCTU

HefBHble KOHEYHO-0OBEMHbIE MeTOoObl

PeleHne cncTem NNHENHbLIX ypaBHEH WA
c nomoubto Budnmnotekn IParSol (POHLI-
BHUN3SD)
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oroc
MU

obecne4ynBaeT YNCIEHHOE MogennmpoBaHne

3NEKTPOMarHUTHbIX NMPOLLECCOB B YacCTy
pacyeToB 3dPEKTUBHON NMOBEPXHOCTN pacceaHunn
3NEKTPOMAarHUTHbIX BOJTH Ha CIIOXHbIX TEXHUYECKNX
N30eNnax C Y4eTOM OANINTEKTPUYECKMX N MarHUTHbIX
CBOWNCTB MaTepuasnoB N pac4eToB NapaMeTpoB
aHTEHHO-PUNOEPHDbIX YCTPONCTB.

PYHKUWVOHAJIbHbIE
BO3MOXHOCTI MOAYIA

N3nyuyeHue
3J/IEKTPOMarHUTHbIX BOJIH

» (ObecneuynBaeT MOOENNPOBaHNE
aHTEHH, N3Ty4YaeMbIX MOJIEV B AaNbHEN
1 BNIVYKHEN 30HE

PacnpocTtpaHeHue
3JIEKTPOMArHUTHbIX BOJIH

o [lo3BonAeT paccynTbiBaTb pacceaHne
3NEKTPOMarHUTHbIX BOSTH Ha 06beKTax
CITOXXHOW reoMeTpun4ecKoi GopMbl
C YY4ETOM SJIEKTPUYHECKUNX VI MarHUNTHbIX
XapaKTePUCTVK MaTepuranoB

NMpoHNMKHOBEHMUeE
3/1EKTPOMAarHUTHbIX BOJIH

» [lo3BonAeT paccynTbiBaTh
XapaKTEPUCTUKI OTpareHuns,
MNOrMOLWEHWVA N MPOXOXOAEHWS
3NEKTPOMAarHUTHbIX BOJSTH Yepes
CNONCTbIE MarHNTO-ON3NEKTPUKN

AneKTpoMarHUTHasA CTOMKOCTb

e [losBongaer paccyHnTbiBaTb HaBEOEHHbLIE
NMOBEPXHOCTHbIE SJTIEKTPNHECKINE
N MarHNTHbIE TOKWA
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OTpacnesBble
peLleHns

[TakeT nporpamm «Jloroc» ncnonb3yeTca Oa peeHmnn
WHXEHEPHDbIX 3a4a4 B BbICOKOTEXHOOMMYHbIX OTpac/iax

MPOMbIWLNEHHOCTM METOOOM MaAaTEMATUHECKOIoO MoAETNPOBaAHNA.

PaspabaTbiBaeTtca B DY «POAL-BHANSD» ¢ 2009 r.

& = A w

CynoctpoeHue TpaHCnNOpTHOeE ABuacTpoeHue
MaLUMHOCTpPOEHUe
dHepreTuka KocMuueckasn ABurartenecrpoeHue
oTpacinb
HedTerasosan

oTpacnb



oTpac/b

OBJIACTV NPUMEHEHUA . ;j

PpTerasoBan i

!
OB0CHOBaHNE MPOEKTHbBIX PELUEHNIN NHKEHEPHbIX A .‘
0BBEKTOB, PYHKLMOHNPYIOLWMX B CITOXHbBIX MOro4HbIX >
yCnoBuAX. ]

CozpgaHune dyHKLNOHaNbHOrO ABOVIHNKA MOHOrO !
LKA Mpon3BOACTBa TEMNNTOOOMEHHbIX annapaToB i
L71A TEXHOMOM M MPON3BOACTBA CHIMKEHHOIO “ ‘
npupopaHoro rasa (CII).

CospaHure KoMnneKcHbix 1D-3D
Moaenen ona oTpaboTKN PEXMOB —essm RERSEET hmmam mmmen
aKcnyaTaunm O6beEKTOB B LLESIOM, p
onTuMM3auny anropnuTMoB 1
napaMeTpoB CUCTEM yrnpaBfeHuns,
NoOLEPHKN 3aMeHbl 060pyoOBaHMSA.

[MporHo3npoBaHe NOCNEOCTBUIN Pa3INYHbIX
aBapWnNHbIX cUTyaLWnia,

OnTrMmM3aursa 1 NoBbILLIEHVE pecypca
obopynooBaHuns.

[NooaeprKa peeHna 3agad «peBepc-
VHXUHNPUHIa», a TaKXe peleHna 3anay
CO3[aHNA 3aMeLLatoLLeErO OTEYECTBEHHOIO
obopynoBaHVA Ha OCHOBE OTEYECTBEHHbIX
MaTepranoB N KOMNOHEHTHOW 6a3bl.
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3A0AYN

e AHanns NPOYHOCTU KOHCTPYKLWA NPV CENCMUNYECKNX 1 MPOYINX
BNOPaLVOHHbIX BO3OEVNCTBUAX.

e QOueHKa BETPOBbIX Harpy3oK n obocHoBaHne NPoYHOCTN KB KOHCTPYKLLWIA.

e MoOennpoBaHe XIbICTOBbIX OBUHKEHUA BbICOKOSHEPrETUYECKIX
TPYOOMPOBOAOB MOCIE X Pa3pblBa.

e OnpepeneHne rMybunH NpoTanBaHNA BEHYHOMEP3/IbIX FPYHTOB B ob6nacTtu
yCTaHOBKW GYHOAMEHTOB.

e MopennpoBaHue CUCTEM BEHTUAALWIN 30aHUN (MOMELLEHWIA)
N KOHBEKTVIBHOIO TEM/I00OMEHA B MOMELLEHVAX.

e MopgennpoBaHne MHOrodasHbIX TEYEHW B OOHOMEPHON
MOCTaHOBKE.

e MopgennpoBaHne MHOrodbasHOro CMeLeHNA TEYEHWIA
(napa, TonnvBa 1 KaTanmsaTopa) ¢ NPYIMEHEHNEM
MHOFOCKOPOCTHOIO NoaXoaa.

e MopenvpoBaHune rugpaBanyecknx NcnbiTaHnin Tpy6
018 MarucTpasnbHbix TPY6ONpoBoaoB (BKtOYAA MOOENMNPOBaHME
NCKYCCTBEHHbIX MOBEPXHOCTHbIX AehEKTOB).

MopoenupoBaHve aBapuliHbIX CUTYaLLWIA Ha ra3onpoBoe (B3pbiB
rasa v paspylleHle ra3onpoBoaa).

e YYeT XUMUYECKINX peaKLUuii mpu TPEXMEPHOM N O4HOMEPHOM
MOLENVPOBAHIN.

e MopennpoBaHue 3agay Nog3eMHON TMAPOLAVHAMUNKN
N MOBEPXHOCTHOIO CTOKa N MePEHOCca C HUMW NPUMECEN

B C/TOXKHbIX Me0SIOrnyecKkx cpenax (MPorHO3HbIN OpPeOos 3arpa3HeEHNN,
OVICKPEeTV3auUusa pycria PEKV N CKBaWH).




JHepreTuKa

SAO0AYN

e [IpoekTupoBaHune n 06oCHOBaHNE
6e30MnacHOCT PEAKTOPHbIX YCTAaHOBOK
pasnunyHoro Tuna: BBSP, PEMK,
TPaHCMOPTHbIX PEAKTOPOB, PEAKTOPOB
4-ro NOKOMEHWA Ha BbICTPbIX HENTPOHax

o« MopenupoBarie aTOMHbIX CTaHLLWIA
Masol MOLLHOCTI

e TennormwapaBnnyecKine nNpoLLeccsl

« MopenupoBaHue aBapuinHbIX CUTYaLIA
onpeneneHne HOC

Mone TeMnepaTtyp B TPAHCMOPTHOM
ynakoBo4HoM KommnnekTte (TYK)

MopennpoBaHue yrnoBoro
nageHnsa

o)

ABunacTpoe

3AO0AYN

MopnenvpoBaHue TennokoMmdopTa
naccaxnupoB B casloHe

ASpO,EI,VIHaMVII-(a JIETATEJIbHbIX arirnapartoB

MMopaBinyYecKe CUCTEMbI
noXapoTyleHune

CuncTeMbl KOHONLIVOHMPOBAHNA
N MUKPOKIMMAT B calioHe

MonoennpoBaHue NpPoL,ECCOB \
B aBragBuraTensax

AspoaKycTuKa
HIOC neTaTenbHbIX annapaToB

AspoynpyrocTtb

PacyeT BHellHero obtekaHna moaoenu
camoneTa Cy—26 ¢ BpalwatwmMca BUHTOM



KocMuyeckasn
oTpacsib

3A0AYN

e BeTpoBbie Harpysku
e AspoanHaMuKa pakeT-HocuTenem
e ConpsXeHHblln TeNnoobMeH

e OnpepneneHune cCOBCTBEHHbIX YaCcTOT U
dopM KonebaHn

e TennoBoe cocTtoaHne anemeHToB PKT
e HOC n TepMmonpoyHocTb anemMeHToB PKT

° MO,EI,eJ'II/IpOBaHVIe MPOoLUECCOB B PAKETHbIX
aoBuratenax

o ConHe4yHoeE N3ny4yeHne

OnpepgeneHne aspoanHaMUYeCKX  PacyeT TeENNoBoro pexmnma
XapPaKTEPUCTUK PaKeTbl-HOCUTENSA Haka KOCMWYECKOro anmnapaTa

IBuratenecr

3AO0AYHN

Mpouecchl B KaMepe cropaHus

TeyeHna 1 Tenn00OMEH B NONaTOYHbIX
MalWnHax

HLC n TepMoNpOYHOCTb AeTanen v
y3510B AgBuraTenei

OnpepneneHne cOBCTBEHHbIX YaCcTOT
dopmM KonebaHnn

lasosble cTpyn: RANS mopenb n DES momenb

333.818252
263.782986
183.747721
123.712455




TpaHcnopTHOE

MaLUMHOCTPOEHME

PacnpeneneHune TeMnepatyp
B ca/loHe aBTOMObBuUA

3A0AYU

PacyeT aspognHaMunKky asToMmobunns

OueHKa aKcnnyaTauoHHbIX
XapaKTEPUCTVIK aBTOMOBWIA

PacuyeT TennomaccoobMeHa, CUCTEMBI
BEHTUALNN N KOHONLMNOHWNPOBaHNA
CasyioHa BoOnTENA 1 MOTOPHOIO OTCEKAa

KomdopT naccaxumpos

OnpepneneHve HOC y3noB TpaHCMOPTHON
TEXHUKN

IVIo,u,enmpOBaHme Kpaw-TeCcTtoB

MopennpoBaH/e KpaLw-TecTa
NpoTOTMMNa aBTOMOBUNA-TArava

CypocTtpoeHue

3AO0AHN

OnpepneneHne NnapaMeTpPOB OBVKEHUA CYO0B I MOABOOHbIX
annapaToB, B TOM Yncfe HeobnTaeMbix

ConpoTueneHune Kopnyca cynHa

OPDEKTVNBHOCTb ABMKNTENEN

TemMnepaTypa B WbIX N TPY30BbIX OTCEKAX
PacyeT BO3HVKHOBEHWA KaBUTaL N

HOC ysnoB n getanem | .
OnTMKM3aLna CUIOBbIX 3NTEMEHTOB

JTInHW TOKa oKono CyOooBOro BMHTAa




29

Ba3oBas Bepcus MO JIOTOC

J10I'OC lMNMpenocrT, JIOTOC Aspo-lngpo, JIOITOC Tenno,
J10I'OC lMpoyHocTb, JIOITOC lMNnatdopma, JIOITOC 'mpgporeonorua

PacwupeHHasa Bepcus MO JIOTOC

Basosasa Bepcua N0 JIOITOC + LononHuTenbHbIN GyHKLMOHAST

MO J1I0rocC

[ononHuTenbHble MporpaMMHble MOLY/N, @ TaKKe NakeTbl paclupeHnin ANA NporpaMMHbIX

mogynen MO J10IOC:

1. Monynb JIOFOC SMU

2. Mogynb JIOFOC Pecypc - pacuer
OOITOBEYHOCTIN 3/1IEMEHTOB KOHCTPYKLLW
C YYETOM OerpagaLin matepranoB

3. [lakeT cneunannsnpoBaHHOro
byHKunoHana JIOrOC Atom
npegHasHa4yeH oaa MOAeNMpoBaHNA
dN3NYECKX NPOLLECCOB, MPOTEKAKOLLLX
npw akcnnyatayun OVAS.

4. NakeT pacwunpernn JIOFOC Aspo-I'vmapo
(Mogenu KuneHus, ncnapeHns, gerasaunm B
VOF n gp.)

5. [NakeT pacwupeHnin JIOFOC Tenno
(Mopenb y4éta GUKCUPOBAHHO
TeMnepaTypbl HA KOHTAKTHOM VI BHYTPEHHEM
nHTepdencax n ap.)

6. NakeT pacwupeHunn JIOFOC lNMpo4yHOCTb
(OLLEeHKa HaOEewHOCTV 3/1EMEHTOB
KOHCTPYKLMW Ha OCHOBE XapaKTepUCTUK

HanNpPAXXeHHO-0edoPMIPOBAHHOIO
COCTORHWSA, MOJIYYEHHbIX B pe3ynbraTe
CTaTUYEeCKOro aHanmsaa 1 ap.)

7. NakeT pacwwupennn JIOFrOC Mnartdopma
(TvinoBasA cBA3b OMHAMUYECKON
TEPMOMPOYHOCTI 1 ApP.)

8. lNakeT pacwunpernn JIOrOC lMpenocT
Tenna v Mpo4HOCTH (BO3MOXKHOCTb
aBTOMaTNYECKOro OoTOopa LEMOUKY
CKpYrNeHun (rpaHei, ABNSALLNXCA
CKPYIMEHNAMN Ha TBEPOOM TeNe) 1 Ap.)

9. lNakeT pacwunpernn JIOFOC MpenocT
Aspo-Tupgpo (onunm «MNpoueHT 3anoHeHNA
3a3opa» 1 «YYeT CMeLLLEHNA» B reHepaTope
METOO0M OTCEYEHNA)

10. lNakeT pacwmpeHunin JIOFOC
Mwpporeonorua (MogenpoBaHve Te4eHns
MOBEPXHOCTHbIX BOA, BK/OYasA NpoLLeCcC
nepeHoca 3arpAsHeHN NOBEPXHOCTHBLIMWY
BOOAMU 1 Op.)
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TexHun4yecKan
nopgpepxka J1IOINOC

ConpoBoxpaeHue «Jloroc» npepycMmaTpuBaeT npeaocTaBneHmne
KOMMJIEKCHbIX YCITYI TEXHUYECKOW NOOAEPHKN MPOAYKTa
B MHTEpecax 3aKas4yuka

« [lpepocTaBnieHne KOHCYNbTaL N  PeweHne nHumnpeHToB
Mo BOMNPOCaM yCTaHOBKM,
HacCTPOWNKWN, OOHOBNEHNSA,
NCMNOJSIb30OBaHWA NMPOAYKTa

« OueHKa cCpoKoB, CTOMMOCTN
0,0paboTKN (paclmpeHns)
dYyHKLUMOHana

- [lpepocTtaBneHmne TECTOBOIO
0,0CTyna, KOHCYbTaunm
No BONpOCaM NnLEH3NPOBaAHUS

« [lpepocTtaBneHne o6HOBNEHNI
npoayKTa

« KoHcynbTaumna nonb3oBaTenemn

CBA3aTbcA C HaMu:
8-800-555-70-67

8 (83130) 6-70-67
support@logos-support.ru
logos-cae.ru

NpadunK paboTbl CNy)KObl TEXHUHECKON NOA AEPHKKU:
NMoOHEOETbHNK-HYETBEPI

8:30-17:00, naTtHunua 8:30-16:00

MO MOCKOBCKOMY BPEMEHV (KPOME BbIXOOHbIX V1 MPa3aHVYHbIX OHEN)



OGY‘-IEH mne ' | NOroc OBYYEHME

obpasoBaTesibHaA naaTopma No N3y4YEHNIO NHKEHEPHOTO
aHanmsa n MmaTeMaTU4eCKOro MogennpoBaHunsa Ha base
M «JToroc»

® O3HAKOMUTEJIbHbIA KYPC BEBUHAPDI «J1IOOC»
«JIOMoC»

CONMPOBOXAEHUE

B BA30BbIN KYPC «J1OrOC»
OBYYEHUE HA BA3E LLEHTPA OBYYEHWE B PAMKAX OBYYAIOLWUNXCA

KOMMNETEHUWA N OBYYEHUNA JIETHEW/3UMHEN 7 Kypcos

e C BO3MOXHOCTbIO BblAaul LUKOJ1bl «LLN®POBOE 28 ypoKoB ¥ YYEBHO-METOOWYECKWE
YAOCTOBEPEHNA YCTAHOBNEHHOMO MOJEJINPOBAHUVE>» BOSMOWHOCTb NPUMEHEHNS N APYITME MATEPWUAJbI
obpasuia B obpazoBaTesibHOM npoLecce «JIOIroC»

. . KoprnopaTtueHaa Akagemunsa Pocatoma
o ®opmMaT: OYHbIN/OHNANH

o  ®opmMaT: 0YHbIi/OHNaNH

N3YYEHUE B PAMKAX
BEBMHAPOB/CEMNHAPOB OBYYEHWE

~ logos_education@vniief.ru
NCTPUBbIOTEPCKOUN
NOroC MPAKTMKA pii g logos-education.
o ®opmaT: oHNanH _ y y
* (PopMaT: OsHbI/oHnaH Nno BONMPOCAM OBYHEHUA:
N3YHYEHWE HA BA3E EpMowKuHa Kcenun TypcaHoBa AHHa
BNWOEOKAHAJIA NNOIrocC Pykosoauntenb npoekta «Jloroc Oby4eHune»,  AgMuHucTpaTop npoekTa «Jloroc O6y4eHne»,
Ten: 8(83130) 2-81-90, Ten: 8(83130) 2-83-11,

* Popwmar: oHnaik e-mail: KSErmoshkina@vniief.ru e-mail: AMTursanova@vniief.ru
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[opopa BHeapeHun

o0k 0N

16.

17.

18.
19.
20.

r. AHana

r. banakoBo

r. bBanawwnxa

r. bBaprayn, AnTanckum Kpau
r. benropogp,

r. beneben,

Pecnybnuka bawkopTtocTaH
r. BupobungyxaH

r. Bennkun Hoeropogp,

r. BnagnBocTtoK

r. BonrogoHck,
PocTtoBcKkana obnacTtb

r. Bomxck

r. BopoHew

. . [3epXUHCK

r. O3ep nHCKnmn

r. QuMnTtpoBrpan, YnbAaHoBCKas
obnacTb

r. donronpygHbin

r. lomonenoso

r. JoHeuK

r. EkaTtepuHbypr

r. HyKoBCKuUI

21.
22.
23.
24,
25.
20.

27.

28.
29.

30.

31.
B0
33.
34.
35.
36.

37.

38.
39.
40.
41.

r. 3apeyHbli

r. 3eneHorpag

. VIBaHOBO

. VipkyTCK

. Mowkap-Ona

. KaszaHb

. KanuHuHrpapg,

. Kemepogo

r. Knposck,
JleHnHrpagckaa obnactb
r. Konomna,
MocKoBCKaaA obnacTb

r. Koponés

r. KpacHoropck
r. KpacHospcK
r. KypraH

r. JlecHon

r. Jlnneuk

r. Jllobepupbl

r. Mmnacc

r. MnHepanbHble Boabl
r. MupHbIN

r. MocKkBa

b e e I I
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42.
43.
44,
45.
46.

47.

48.

49.
50.
ol.
o2
93.
94.
55.
56.

o7.

58.
29.
60.
61.
62.
63.
64.

-

. Mypom

. HabeperHbie HenHbi
. HnxxHnn Hoeropogp
. HnHmnnm Tarnn

. HoBoanTaick

. HoBocunbunpck

. OBHUHCK,
Kany»xckas obnacTb
r. Ozepck

r. OMcK

r. [leHsa

r. [lepmb

r. [leTposaBoacK

r

r.

o e e e I I

MNoponbeck

PeyToB
r. PysaeBKa,
Pecnybnnka Moppgosusa
r. PbIBUHCK,
HpocnaBcKkasa obnacTb
r. Camapa
r. CankT-lNeTepbypr
r. CapaHcK
r. Capos
r. CagpoHoBO
r. Cesactononb
r. CeBepoBUHCK,
ApxaHrenbckaa obnacTb

65.
606.

67.

68.

69.
/0.
/1.
72.
/3.
/4.
7S
76.

77.

78.
79.

80.
81.
82.
83.
84.

85.

86.

r. CeBepcK

r. Ceprues lNocan, MockoBckan
obnacTtb

r. CHEXXUHCK

r. CocHoBbIn Bop,
JleHnHrpapgckaa obnactb
r. Cypryt

r. TaraHpor

r. TBepb

r. ToMmcK

r. Tyna

r. TroMeHb

r. Ynan-Yns

r. YNbAHOBCK

r. Yconbe-Cnbupckoe

r. Ypa

r. Y4anol,

pecnybnnka BbawkopTocTaH
r. Hebokcapbl

r. HenabuHck

r. Hepenosel,

r. Hpocnaenb

n. CaTtuc,
Hwueropopackaa obnactb

nocenok HoeoceMenknHo,
CamapcKana obnacTb
CenbCKUIN Noceniok
MunpHoBCKOE
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OT13bIBbI .
nosib3oBaTesrien

«HUKNI3T» UCMOJIb3YET «JIOIr0C» A/1I1 OBOCHOBAHUA
KOHCTPYKTOPCKUMX PELLEHNW NP CO3OAHUN TBC
0719 PEAKTOPHbBIX YCTAHOBOK HOBOI'O NMOKOJIEHUA.

«Mbl yoensaem 60/blLOe BHIMaHE pacYeTHOMY ODOCHOBaAHUNIO XapaKTEPUCTIK

TBC peakTopoB, BKtOYanA rnapoanHamMumnKy, TeN1006MeH 1 Bubpauunto. «Jloroc»,

KaK KOMMEKCHbIV MPOrpaMMHbIV MPOAYKT, MO3BOAAET HAaM peLlaTb CaMbll LUMPOKNI
CNeKTp 3apay»

Omutpuin Appemos,
Ha4vanbHukK otpena AO «<HUKUNIT»

«OKBM AGPNKAHTOB» MOOEJIMPYET CJIOXKHbBIE PEXXUMBbI
PABOTbl PEAKTOPHbIX YCTAHOBOK ATOMHDbIX JIEQOKOJ10B

C NOMOLUDbHIO «JTOIFOC».

«[ns Hac o4eHb BaXKHbIM 11 aKTyaslbHbIM ABAAETCA Pa3BUTNE OTEYECTBEHHOIO KOAa,
M€ Hall NOXXenaHnA yy4nTblBatoTCA Hanbonee onepaTtuBHO. TOYHbIN, afanTupOBaHHbIN,
OVIHaMNYHO pPasBMBAKOLWMIACA - 9TO T€ C/IOBA, KOTOPbIE XapaKkTepuaytoT «Jloroc».

Anekcen bBypHukoB, rnaBHbii cneunanmct AO «OKBM AdpukaHtoB»
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«J1IOroc» ABJIAETCA NEPCNEKTUBHbIM NUHCTPYMEHTOM
ANnA BEAEHNA PACHETHOW OEATEJIbHOCTU
B VUHHKWHUPWUHITOBOW KOMIMNAHNN «<ATOM3HEPIOMNMPOEKT».

«[Mopxon K peLeHnto MHOroOANCUMMIIMHAPHBIX 3a4a4d, peann3oBaHHbil B «Jloroc», nenaet
3TOT MHCTPYMEHT HE3AMEHVIMbIM NpU 0BOCHOBaHMY 060pyaoOBaHWA ONA YrnpaBieHus
3anpoeKTHbIMK aBapuAMn ADC HOBOIro MOKONEHNA»

AnekcaHpp Cupopos,
HayYanbHuK otaena AO «ATOMIHEPronpoeKT»

«J1I0roC» - OCHOBHOWN MHCTPYMEHT A19 PELUEHWA
HAYYHO-UCCJIEQOBATEJIbCKNX 3AOAY N NOATITOTOBKN
CNEUMNAINCTOB B «<MAWN».

«Te paboTbl, KOTOPbIE CErOAHA NPOBOAATCA U HaMe4vatoTcA B ByayuweM, aenatot «Jloroc»
OYeHb KOHKYPEHTOCMOCOBHbIM, 3TO MPOrpPaMMHbIA NPOOYKT MUPOBOIO YPOBHA, aHanoroB
KOTOpPOMY B Poccun He cyLLecTByeT».

JKCcnepTHOE MHEHMUe
COTpPYAHMKa aBUALMOHHOMW NPOMbILISIEHHOCTH
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Ilna 3aMeToK



Noroc

POCATOM

MOAENNPYW BYOYLLEE B NOroc!




