[ToMMeHeHMe NPOorPaMMHOro
kKomnaekca FlowVision
AN AHAAM3A TMAPLOAMHAMMKIM CYAHA

POrPECC BbIYUCTIUTENBHOM TEXHUKM 1 YUC-

NEHHbIX METOLOB PACYETA CAENan BO3-

MOXHBIM /11 UCCNEAOBAHUA M AHANMU3A
TMOPOAMHAMMYECKUX XAPAKTEPUCTUK CyLOB MPUME-
HEHME CNEUMAnbHOrO MPOrPAMMHOTO obecneyeHus,
NO3BOMAOLWETO MPOBOAMTL UYUCIIEHHOE MOLENUPO-
BaHUA OBTEKAHMS KOPMyCa CyoHa C y4eTom Typby-
NEHTHOCTM, BONHOOBPA3OBAHMS, BAMAHMA rPeBHOrO
BMHTQ, MENKOBOLbS M T.4. POCCHMIACKUIA NPOTrPaMMHBI
komnnekc FlowVision nossonser pewats mHorme
NPOKTUYECKME 304A4U TMAPOLMHAMMUKM CyAHA — MOy~
YeHWe KapPTUHbI OBTEKAHMSA KOPMYCA, POCTPEENEHMs
naenenms, GyKCMPOBOYHBIX XOPAKTEPHUCTMK KOPMYCQ,

TMAPOONHAMUYECKMX XAPAKTEPUCTUK OBUXUTENA, XA-
POKTEPUCTUK B3AMMOLENCTBUS KOPMYCA M ABMXKMUTESNb-
HOrO KoMmekca. [1pu 3TOM, KaK MOKA3an OMbIT NPAKTUYEC-
KOrO UCMOMb30BAHUA MPOrPAMMHOTO komrnekca FlowVision,
300041 TMAPOANMHAMMUKM CYIHA MOTYT BbiTh PELIEHBI BO BCEM
oManasoHe ckopocTen auxerns (uncen Ppyna) copemen-
HbIX Cy[IOB, BKIIOUAS CKOPOCTU MMCCUPOBAHMSA, KOrAA B XOAE
peLueHms 304044 HEOOXOAMMO OMpeaensTs GaNaHCMPOBOY-
HblE NAPAMETPbI MO BCMNLITUIO W YTy AnddepeHTa cyaHa.

B HacTOALWe CTaTbE MPUBOAMUTCS OMUCAHME NOCTAHOB-
KM 304044 U OCHOBHBIX PYHKUMOHQSBHLIX BO3MOXHOCTEM
nporpammHoro komnnekca FlowVision ans aHanusa rmppo-
LOUHOMUKM CYLHQ.

INocmaHoska 3a0avu

C TOUKM 3PEHMA BLINUCITUTENBHOM TMAPOIMHAMMKM, 3Q-
Aa4a OBTEKAHMS KOPMYCA CYAHA, B TOM YMCe Ansa GOnbLIMX
uncen Ppyna (mMuccuposanme), Mmeet paa ocobeHHoCTeN,
YCIOXHSIOWMX YncneHHoe mogenuposarue (puc. 1). K Hum
OTHOCATCA, ONPEAeneH1e rPaHMLB PA3Aena BOAA-BO3AYX
(cBobonHAs NOBEPXHOCTL) C y4ETOM BONHOOBPA30BAHMS,
KOTOPOE 3ABUCUT OT CKOPOCTH ABMKEHMS M NOCALKU HA BOAY
KOPMyCa CyAHQ; onpefeneHme NPOCTPAHCTBEHHOIO MONOo-
XEHMs COMOTO KOPMYCA OTHOCHTENLHO BOfAbl M CBOBOAHOM
NOBEPXHOCTH, ONPENENAEMOrO AENCTBUEM KAK BHELLIHWX CHJT
M MOMEHTOB (rPABMTALMA, ABUXMTEND), TAK M CUIT U MOMEH-
TOB I'MAPOAMHOMUYECKOM NMPUPOLHI.

BaxHbim noctouncteom FlowVision B nopxope k pewe-
HMIO NOAOBHbIX 3GQY ABNSETCA BO3MOXHOCTh MOAENMPOBA-
HMS FIMCCUPOBAHMS KOPMYCA CYAHA C 3GAAHHBIMU CTEMEHAMM
ceobogbl. Mporpammubiit komnnekc FlowVision noseonser
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Puc. 1. OcobeHHOCT NOCTAHOBKM 304a4M

OMNpenensaTb He TOMbKO CUITbl U MOMEHTHI, ENCTBYIOLIME HA
KOPMYC CyIHQ, HO M NOCAAKY ero Ha Boay (yron auddeperta
W BCMIBITME) NOA AENCTBMEM, B TOM YNCIE, TMOPOLMHAMUYEC-
KMX CMIT U MOMEHTOB.

PacuemHasa modens

Moodenws dsudiceHus Hcudkocmu

B kayectse MATEMATUYECKON MOAENM OBUXEHUSA XMA-
KOCTU MPW UCCNEfoBAHUM OBTEKAHMS KOPMyCa CyAHA MC-
NOMb3yeTCA MOLENb HECKMMAEMOMN XMAKOCTH, OCHOBAHHAS
HO MCnonb3oBaHMKM ypasHeHwit Haeve-Crokca, 3akoHa co-
XPAHEHMS MACCh, Mopenu TypbynenTHocTn u metopa VOF
INS ONpeneneHms apmxeHmna CBOBOAHON NOBEPXHOCTH (rpa-
HUUbI Pa3aena Boaa-so3ayx). Pewenne gaHHoro Habopa
YPABHEHW B nporpammHom komnnekce FlowVision peanu-
3oBaHo B mogenu “CeoboaHas nosepxHOCTL”.

MoOdens dsudiceHus kopnyca cyoHa

Martematnyeckas mogens AMHAMMKM LBUXEHMS KOPMY-
CA CyAHA KAK TBEPAOTO Tena npeacrasneHa s moayne “lNoa-
BMXHOE Teno”. B 3Tom mogyne 304010TCS MACCOBO-MHEP-
UMOHHBIX XAPAKTEPUCTUKM, MONOXEHWUE UEHTPA MHEepLmMM
(uenTp Macc) u crenenn ceob0abl, B 4GCTHOCTM, NO BCMJIbI-
™o v yrny auddepenTa.

PacueT arHamukm asmxeHms Kopnyca CyaHa BO Bpeme-
HU OTHOCKTENBHO HEMOABMXHON DINEePOBOM CETKM C LiENbIO
onpepenenus ero nocaaku Ha soay B FlowVision nposoput-
CA C UCNONBb3OBAHMEM HEABHOTO METOAQ.

PaunoHanbHoe YnpaBsneHue lMpegnpuatunem




Pacuemnasn o6nacmos u ZpaHu4YHble yciosus

Mopn pacyeTHOM OBNACTHIO MOHUMAETCS OrPAHUYEH-
HbIM GPArMEHT aKBATOPUM (PUC. 2), C PACNONOXEHHBIM B
HEM KOPMyCOM CyAHQL.

Kak npaeuno, sapaua ob6TekaHms kopnyca CyaHa
pewaeTtcs B 06paLLeHHOM ABMXEHUU. B uacTHocTH, npu
MCCNefoOBAHMU BOMPOCOB XOAKOCTH, KOrAA PACCMATPM-
BAETCA NPAMONMHENHOE ABMXeEHue cyaHa 6es3 apeiida
M KpEeHa, B pacYeTHOM 061acTM PAcnonaraeTcs TObKO
nonosuHa kopnyca. [eomeTpuueckue pasmeps pac-
yeTHOM obnactu (anuHa, wupuHa, MyBbuHa, 3aHUMAa-
emast BOLOM) BHIBMPAIOTCA MCXOast M3 YAOBIETBOPEHUS

B MPOrPAMMHOM KOMMMEKCE AnnpOKCUMUPYIOTCS HO Npsi-
MOYTONbHOM PACYETHOM CETKE C IOKANbHOM AUHAMMYEC-
KOM apanTauuen n NoACETOYHbBIM PA3PELLEHNEM TEOMET-
puu (puc. 3).

B otnnume ot pacnpoctpanerHoro cnocoba pe-
WeHUs 30404 CO CBODBOAHOM MOBEPXHOCTLIO M MOA-
BMXHbBIMU TENAMM, MCMONb3YIOLWNMKU KPUBOTUHENHYIO
JlarpaHxeBy pacueTHyo CEeTKy, KOTOPAs OTCNEXMBAET
nepemelleHmne Ten U cBOBOAHON NOBEPXHOCTH, B NPO-
rpammHom komnnekce FlowVision passut anstepHa-
TUBHbIM MOAXOM — PACYET HA HEMOABMXHOM DiNepoBon
PACYETHOM CeTke. DTOT NOAXO[ B OTIMYME OT MUCMOSb-
30BOHMS KpuBONMHEHHOM JlarpaHxeson pacuyeTHOM

FTPAHUYHBIM  YCITOBUAM, YKOA-
30HHBIM HO pUC. 2.

Moa nownsitnem “ceoboga-
HbIl BbIXOL” MOHUMAETCs yC-
fIOBME 3ATYXOHMS BO3MYyLLE-
HWWA, CO3OOHHbLIX KOPMYCOM
CYLHO HO YKO3QHHbIX FPAHU-
uax. lNog TtepmmHom “Bxop”
— 8 obwem cnyuyae npodunb

CeTKW MO3BOMMA YUTU OT ne-
pereHepaummn pacyeTHOM
ceTku BO BCen obnactu pac-
YETA HA KAXIOM LIAre uHTer-
PUPOBAHMSA MO BPEMEHMU, 4TO,
KQK M3BECTHO, TpebyeT 3Ha-
YUTENbHbLIX BblYNCNUTENbHbLIX
30TPAT ¥ NPUBOAMT K CIMLL-
KOM BbICOKMM TPebOoBAHMAM

CKOPOCTH Haberawouero K BBIYMCIIMTENBHON MOLLLHOCTH
nOTOKA W pacnpepeneHme  Puc. 2. PacuetHas 061aCTb M IpaHUUHbIE YCIOBHUS KOMMbIOTEPA.

LOBMEHMA B 3ABMCUMOCTMU OT [Mpu 3ToM, mom nokanb-
Bpemenu. [LaHHbil nopxon HOW OMHAMMYECKOM apan-
no3eonseT MOLENMPOBATH TauMen pPacYeTHOM  CETKM
LBUMXEHWE CYAHA Mpu BOJHE- NOHUMaETCS YMeHbLUEeHUe

HUM.  TepmuH  “cummeTtpus”
03HOYOET OTCYTCTBME HOp-
ManbHOM COCTOBNSAIOLLEN
CKOPOCTM K AOHHOW rpaHuLe,

pa3Mepa  PACHETHbIX sYeek
B 3040HHOM oObObeme npo-
CTPOHCTBA MMM OKOMO 3AA0H-
HOW MNOBEPXHOCTM B CAMOM

“momens cynHa” — rpaHuuy C
TYPOYAEHTHBIM MOrPAHUYHBIM

CNOEM. reomeTpun

Ilepedaua zeomempuu Kopnyca cyoHa
u3 CAD-cucmem 8 FlowVision

Mporpammubiit komnnekc FlowVision nmeet passuteie
BO3MOXHOCTU MO MMMOPTY TEOMETPUM KOPMYCA CyAHA U3
PA3AMYHBIX CUCTEM NPOEKTUPOBaHMs. K HuM oTHOCATCA
kak CAD-cuctembl obuiero npoektuposanusa (SolidWorks,
UG, Pro/E, CATIA, KOMIAC w T.a.), Tak 1 cynoctpou-
TenbHble, Hanpumep cuctema FORAN. Mepenaya reomet-
pun kopnyca nz CAD-cucTembl B MPOrPAaMMHbIA KOMMEKC
FlowVision ocywiecTsnsetcs B Buae TBEPLOTENLHOM MOAE-
fIM C UCMONB30BAHMEM PACETOYHOrO NPEACTABNEHUS NO-
BepxHocTH B dpopmarax .stl unu .wrl. MMpu 3ToM kadecTso
NPECTABNEHUS NOBEPXHOCTU KOPMYCa CyAHA Onpeaens-
eTCsl NOMb30BATENEM B CUCTEME NPOEKTUPOBAHMA HA 3TA-
ne 3KCNopTa reoMeTPMM.

YucneHHblll Memoo

PacuemHas cemka ¢ NOKAIbHOIL
JduHamuueckoli adanmauuet
u nodcemo4Hoe pa3peuleHue 2eomempuu

Mporpammubiit komnnekc FlowVision ncnonsbsyet me-
TOA KOHEYHbBIX O6BEMOB. YPABHEHUS ABMKEHMS XUIKOCTH
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Puc. 3. PparmeHT npsmoyrombHOM PAcyeTHOM CceTku
C NIOKAMbHOM OAANTALMEN M MOACETOUHBIM PA3PELLEHNEM

npouecce pacueta. Lpyrumu
CNOBAMM, MPOTPAMMHbIN KOM-
nnekc FlowVision obnanaert
YHUKQNbHOM BO3MOXHOCTBIO MEPECTPOEHMA PACYETHOM
CeTKM B XOfEe PACYeTq, KOrAd MOMb30BATENO, MO TEM
MAM MHBIM MPUYMHOM, Heobxoammo Bonee AeTanbHO
YTOUHUTL TedeHue B 3AAAHHOM dparmeHTe pacuyer-
Hown obnactn. Onepauns AMHOMMYECKOM afanTALMM B
3TOM crnydae He TpebyeT BO3OBHOBNEHNA PELIEHUs C
HO4YANbHOro0 MOMEHTA, 4, KAK NPABUIIO, BbIMOHAETCA
B XO[le [ANbHEMLEro pacyera, YTO NO3BONAET 3HAYM-
TENBHO YMEHbLINTL BPEMS, HEOBXOAMMOE Ana Npoeeae-
HMA pacyeTa.

Moncetounoe paspelueqre — Gynesa onepaums Bbi-
YMTAHMS B KOXKIbIA MOMEHT BPEMEHU M3 MPSMOYrONbHOM
PACYETHON CeTkM 06bEMA, 3AHATOTO, B HALIEM CIyYae,
kopnycom cynHa. [pu 3TOM suelku pacHeTHOM CeTkH,
yepe3 KOTopble MPOXOAUT KPUBOSIMHEMHAS MOBEPXHOCTD,
NPEBPALLAIOTCS B SUEHKM CIIOXHOM GOPMbI, BHYTPH KOTO-
PbIX NPONCXOANUT ANNPOKCMMALMA ypOBHeHMH MOBbILLIEH-
HbIM MOPAAKOM TOYHOCTMH.

OTnnunTenbHOM 0COBEHHOCTLIO NOCTPOEHMA Pac-
4ETHOM CeTku B mporpammHom komnnekce FlowVision
ABNAETCA €€ ABTOMOTMUYECKOS TeHepauus Ana pacyer-
HOM obnacTu MoboM CAOXHOCTU, YTO 3HAYMUTENBHO CO-
KpaLLaeT Bpems, 3aTPAYMBAEMOE MOMb30BATENEM HA
MOATrOTOBKY K pelleHnio 30aa4u. MHCTpyMeHTanbHble
CPeACTBA MOCTPOMTENS PACYETHON CETKM MO3BONAOT
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Puc. 5. Apantaums 86nmsu
MHTEPLEeNnTOpa

Puc. 4. Anantaums s6nmsm
Kopnyca
NOMb30BATENIO YYMTHIBATE OCOBEHHOCTH GOPMUPOBA-
HWS BOSHOBOM cucTembl, 3bdPEKTMBHO pA3pewaTb 0co-
BEHHOCTM TeYEHUA B NOTPAHMYHOM CIIOE KOPNYCa CyaHA
(pmc. 4) v B paoHax PACNONOXEHUS BLICTYNAIOLIMX 4AC-
Ten (puc. 5).

Annpoxcumauus c6o0600H0li nosepxHocmu

Ins pacueta aBuxeHus ceoboaHOM NOBEPXHOCTH (rpa-
HULQ Pa30ena BOAA-BO3MyX) C yHETOM BOMHOOBPA30BAHMS
MCrornb3yeTcs ycoseplieHcTsosaHHbM mMeton VOF, koto-
pbifi B OTNMUYME OT U3BECTHOTO “TPAAMUMOHHOrO” Metoaa
VOF Xupta 1 Hukonca He tpebyeT skcTpanonaumm pelue-
HUS B AYENKM OKONO CBOBOAHOM NOBEPXHOCTH, 4TO NO3BONS-
€T MOBbLICUTb TOYHOCTb ANMPOKCUMALMM LISt STUX AYeeK. DTO
KpQOMHE BOAXHO AN1s 30404 TMAPOAUHAMMUKM CYLHA, r4e TOY-
HOCTb OMPERENEHUs TMAPOLUMHAMMUYECKUX CUI U MOMEHTOB
OLHO3HAYHO CBA3GHA C TOYHOCTBIO MPELCTABIEHNS BOHO-
BOM CMCTEMbI OKOJIO KOPMYCa.

Kak ussecTHo, MogenMpoBaH1e noTokos co ceoboa-
HOM NOBEPXHOCTLIO C ucnonbzosaHnem metona VOF pas-
LenaeTcs Ha ase 3agauu. [epeas — 370 nepeHoC Camoro
VOF, sTOopas — annpoKCMMALMUs YPOBHEHMH LBUXEHUS B
obnactn okono ceoboaroi nosepxHocTy. [leperHoc VOF
B nporpammHom komnnekce FlowVision paccuuteisaercs
C NMOMOLLBIO CXEMbI C OTpUuaTeNnsHONM anddysueit, koTo-
pas nossonset paccuntuieats VOF 6e3 “pasmassiearms’
ee bpoHTa. MeToa annpokcumaumm cBoboaHOM NoBepPX-
HOCTM 30KIIOYAETCS B €€ PEKOHCTPYKLMM BHYTPU NOBEPX-
HOCTHbIX iYEEK C UCMONb30BAHUMEM METOAA MOLCETOYHOTO
paspeltenns. Kak nokasan npakTUYecKuin OnbIT npume-
Hernus FlowVision, ncnonsayemsiil ans onpepeneqms rpa-
HULbI PO3LENa CPen, METOL MOACETOYHOrO PA3pELIeHUs
BTOPOro nopanka TOYHOCTM MO3BONAET C BbICOKOM TOUY-
HOCTbIO OMPEJENATL XAPAKTEP TEYEHUS OKONIO KOPMYCaA U
TMOPOLMHOAMUYECKME XAPAKTEPUCTUKM CYLHA B LUMPOKOM
amnanasoxe yncen Opypa.

Bo3modicHocmu aHanu3a
2udpoduHamuku cyoHa

Peanucmuunoe npeacmaeneuue KapmuHbsl
me4yeHus

B nporpammHom komnnekce FlowVision peanusosaHsi
LUIMPOKME BO3MOXHOCTU MO AHANU3Y W NPEACTABNEHUIO pe-
3yNbTATOB MOAENMPOBAHMS U ONPERENneHNs TMAPOAUHOAMM-
YECKMX XAPAKTEPUCTHK KOPMYCa CyaHd. MIHCTpyMeHTambHbIE
cpeactsa FlowVision naioT BOZMOXHOCTb BU3YQNM3MPOBATL
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TEUEHUE OKONO KOPMYCA BO BCEX ACMEKTAX, CBAZAHHBIX C €70

rmapoamMHamukon. K Hum otHocsTcs:

E] peamucTuunoe npenctaBnenuMe rpaHMusl  pPA3aena
cpen (BOMHOBOM cHCTEMBI OKONO KOPMyCa) KAk B BUAE
NOBEPXHOCTU B MPOCTPAHCTBE BCEM PACYETHOM 06-
nactu (puc. 6), Tak 1 B BUAE BONHOBLIX NPOdUNEN, Ha-
npumep 6OPTOBOI BATEPAMHUM BAOL KOPNYCA CyAHA
WAK PACNPEAENEHNs NABEHMS;

£ nuHumn Toka (puc. 7) v none ckopoctet (puc. 8) B Henoc-

PEACTBEHHOM BAN3OCTM OT KOPNYCA CyAHA, NO3BONAIO-

lIMEe NPOBECTM QHANM3 XAPAKTEPQA OBTEKAHMsA CyaHa,

ONpEenenvTL 30Hb TOPMOXEHHS, YCKOPEHUA, BUXPEOH-

PA30BAHUA M BO3BPATHOIO TEUEHMS KMAKOCTH;

pacnpefeneHue AABAEHUs B PACYETHON 06nacT1 1 Ha

CMOYEHHOM NOBEPXHOCTH Kopnyca (puc. 9);

pPACnpeneneHme NOroHHbIX MMAPOAMHAMMYECKMX C1IT MO

kopnycy;

MHTErPANbHLIE XAPAKTEPUCTUKM, B TOM YUCNE CUIbI,

LEeNCTBYIOLLME HO KOPMYC CYAHQ;

NapaMeTPbl NOCAMKM Ha BOAY KOPMyca cyaHa (puc. 9).

B 3aknioueHmne OTMETUM, YTO MPOTPAMMHBINA KOMMIEKC

FlowVision nossonser pewats paccmMoTpuBaembie 30aa-

4M, BKIIOHAS AMHAMMKY BO3MYLLEHHOTO [ABWXEHWs CyaHa,

B MPOCTPAHCTBEHHOM MOCTAHOBKE, TO €CTb C Y4ETOM BCEX

cTeneneit ceoboabl. BaxHo Takke, uto ananus ruapoamHa-

MUUYECKMX XAPAKTEPUCTMK CYAHA MPOTPAMMHBIA KOMMIEKC

FlowVision nossonser Bectvt B MOHATHBIX CyAOCTPOMUTENIO

TEPMMHOX. TAK, CMNA COMPOTUBAEHMS [BUXEHWMIO CyAHA

NPEACTABNAETCA B BMAE [BYX COCTABMSIOLIMX: COCTABAAIO-

e, 0BbyCNOBNEHHOM AABIEHMEM (OCTATOYHOE CONPOTHBNE-

HME), U CYMMAPHOM Cunbl C nOBABIEHMEM K NEPBOM COCTAB-

nsoLLen BA3Koro TpeHus. LlononHuTensHo nHxXeHep B xope

PACYETa BCErAA KOHTPOAMPYET BAXHLIE AAR MOHUMAHMS

PE3yNbTATOB PACYETA NAPAMETPbI: BEAWUMHY CMOYEHHOM

Puc. 6. BonHosas cuctema okono kopnyca

a — BUA C KOPMbI, 6 — BMA C HOCA

Puc. 7. Nunun Toka 86au3m kopnyca

PaunoHanbHoe YnpaBsneHue lMpegnpuatunem
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a — KOPMOBQSs OKOHEYHOCTb KOPMYCa, 6 — HOCOBOS OKOHEYHOCTb KOPMYCa

Puc. 8. Mone ckopocTeit B aMaMETPANsHOM NAOCKOCTH U BEAM3M KOpnyca

a — KOPpMOBQOA OKOHEYHOCTb KOpnyca, 6 — HOCOBQASA OKOHEYHOCTb Kopnyca

Puc. 9. Pacnpenenervie nasnequs B AMaMeTPanbHOM MIOCKOCTH U MO OKOHEYHOCTSIM KOPMYCa

NOBEPXHOCTU KOPMYCA CYAHA M rPAHMLY PO3LENd BOAO-  CyAOB PO3NMYHOMO HA3HAYEHUS B AMANA3OHE HOTYPHbBIX

BO34yX, KOTOPbIE CYLLECTBEHHO LOMOSHSAOT BO3MOXHOCTM  3HOYEHMI CKOPOCTEN aBuxeHus (uncen Ppyaa), yto nos-

QHONM3a OBTEKAHMS KOPMYCA CYAHA M €r0 TMAPOAMHAMK-  BOSMSIET CYLLECTBEHHO MOBLICUTL KAYECTBO MPOEKTHLIX Pa-

YECKMX XAPAKTEPUCTUK. BOT M COKPATUTL BPEMEHHBIE M MATEPUAbHBIE 3ATPATI
MpueeneHHbIe B CTATLE MATEPMATLI MOKA3LIBAKOT BO3-  HA CO3AAHME O6BOJOB KOPMYCA CYAHA.

MOXHOCTb PELLEHMS C MOMOLLBIO MPOTPAMMHOIO KOMIMEK-

ca FlowVision wupokoro kpyra 3anadax ruapoaMHamMuKH A. A. AkceHos, B. B. LLImenes, komnanus TECHC

ABmoMamu3auug cygocmpoenus

Rational Enterprise Management | # 3/2009






