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CnCodT AEBEAONMMEHT

YHUKAJIbHbIE TEXHOJIO'MA B OBJIACTU CAINP, TUM/BIM, PLM, CAE

60 1,5MnH 600 T1bIC. 35TBIC. 30 Ner

[[OTOBbIX BblaaHHbIX Pabouunx mecTt

y > Mpeanpuatin PaboTbl Ha
MPUIOXKEHNIA JIMLIEH3NA

B 6aze KIIMEHTOB pbiHke CAIP

( N AO «CuCodt fleBenonmeHT>» (CSoft Development) - poccnitckmin paspaboTumk MHXEHEPHOrO
f t nporpaMmMHoro obecneyerHmss CAAP 1 BIM, KOMNNEKCHbIX PELLEHNIA AN MALLMHOCTPOEHMUS,

MPOMBILLIEHHOIO U FPaXXAAHCKOr0 CTPOUTENLCTBA, apXUTEKTYPHOro NPOEKTUPOBAHUS], 3EM/IEYCTPONCTBA,
3NEKTPOHHOIro I0OKYMeHT0060poTa, 06paboTKM CKaHMPOBAHHbIX YEPTEXEWN, BEKTOPM3aALMKN U TMbpmnaHOro
developmen:t peAakTUpOBaHUS C OnbITOM paboTbl Ha pbiHKE cBbilwe 30 ner.

CSDEV.RU
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[ToOBAEMbBI TEXHOAOTMM B AUTEMHOM MPOM3BOACTBE CSoft
KAK U3rotoButTb rogHYro OTJINBKY?

B OTO C/IOXHbIM U ANUTENbHBIN NpoLecc l I

L PN N e
B Hy>XHO MHOro 3KCMepUMEHTOB > ! > \ ) [
: =
m [oTpebyeTcs MHOroKpaTHbIA PEMOHT

OT/INBOK

m Mud: «JIntbs 6e3 bpaka He bbiBaeT»

B Puck notepn BpeMeHu

B OUHAHCOBbLIE PUCKM
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CMCTEMA KOMIMNBbKOTEPHOIO MOAEJTUPOBAHUA JINTEUHDBIX NMPOLIECCOB P
u’ POCATOM

HALMOHAJTbHbIN §
A WCCNEOOBATENLCKUM LIEHTP

WY KYPYATOBCKMIA UHCTUTYT>

m KOHEYHO-3NEMEHTHbIW aHanu3 B JIMTEMHOM NPOU3BO/ACTBE

m OpMeHTMPOBaH Ha MHXXEHEepPOB-TEXHOOrOB @J oaK
B Mcnonb3yeTca BO MHOMMX OTpPACcnaxX NMPOMBbILLIEHHOCTW: 3HEpPreTuKa, TPaHCropT,

TSHKenoe MalMHOCTPOeHUe, aBmauunsa n kocmoc, BIK, npon3BoACTBO NOAynpoayKTa U @ A0

T.A. prapons

PakerHoe
BoopyxeHre

m BHeceH B eanHbIN peecTp poCCUMUCKMX NporpamMm, per. Homep 3378.

m bonee 30 net Ha pbiHKe (€ 1989 r.) SI EM ENS

m Konnektnse U3 cneumanucToB BbICOKOro Kacca q

(A.T.H., K.T.H., K.O-M.H, TEXHONOM IMTEMHOIrO NPOU3BO/CTBA, NPOrPaMMMUCTbI) CeBepc-ra nb
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%% POLIGONSOFT CSoft
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MOEJ/INPYEMbIE JINTEAHbIE TEXHOJIOTUU

B necyaHble popMbI € N06bIM CBA3YOWMM 1 6e3 Hero

B kokunb (HarpeBaeMbili U OXNTaXXAAEMbIN)

JInTbe No BbINNABASEMbIM MOAENAM

JlnTbe B BakyyMe (B TOM 4nCNe HanpaBieHHash Kpuctannnsaums)
JInTbe noA BbICOKMM AaBNIEHNEM

JInTbe noad HU3KUM AaBfieHMEM

HenpepbiBHOE 1 NO/TYHENPEPLIBHOE NIUTLE

LieHTpobexHoe nuTbe

TepMuyeckas obpaboTka

=] CKM NN "NoauronCogpr
www.poligonsoft.ru

3anonHeHue popmesi (numee noo oasneHuem)
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PELUATEJ1Ib TEHMEHWUSA EULER

poligonsoft.ru

3 POLIGONSOFT

CeBoboaHast NoBepXHOCTb pacniasa
AnHamMunka 3anoHeHns

[one ckopocTen pacnnasa

[one Temnepatyp pacnsiasa 1 popMbl
3aTBepaeBaHue

Kputepuin octaHoBKM (HENPOMBBI)

LieHTpobexHoe nuTbe

CKM N "MoauronCogp1"
www.poligonsoft.ru

Time,s: 0

Manwutpa u Wkana X

Bpern, o 44177108
00:00: 44

Terneparypa, C
Auokan paza, X
Ta=1457 Tc=1445
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CSoft

3anonHeHue gpopmei (/IBM)
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PELUATEJ1Ib TEMEHUSA EULER

Bepudvkaumsa MOMeHTa OCTaHOBKMU
TeyeHUsd pacnyjiaBa Ha OCHOBe
SKCNeEpPUMEHTAIbHbIX AAHHbIX

(V. E. Bazhenov , A. V. Petrova, and A. V. Koltygin

Foundry Department, National University of Science
and Technology (MISIS), Moscow, Russia)

== CKM AN "MoauronCocpr"’
- = www.poligonsoft.ru Time,s: 0

SKcnepumeHm ModenuposaHue

poligonsoft.ru
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PELLUATEJ1b TEMMNEPATYP U MNOPUCTOCTU FOURIER

m TeMmnepaTypbl OTIMBKK N (OPMb 2
m 3aTBepAeBaHue W 4 ,‘f
m mapocTaTuyeckoe AaBneHue §” '4" Tennosbie y3nbl
W \ o, (000« /JumAn»)
B Ycago4Hble pakoBUHbI - P N
B Makpo- 1 MUKPOMOPUCTOCTb
W
m Ycaaka npu UeHTPOobeXHOM NnTbe
m PagmaumnoHHbIn TennoobmeH
m HanpaBneHHas Kpuctannusaums
m HenpepblBHOE NNTbLE
PakosuHbl u
rnopucmocme
(000« JumAn»)

poligonsoft.ru 8
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PELLUATEJ1b TEMMNEPATYP U MNOPUCTOCTU FOURIER

-

s ————

OcesaA nopucmocms 8 cmasnbHOM cAumke 8 m, PakosuHa 8 cmanbHol omuske, Mukponopucmocmeo 6 nonamke '1/]
«cmaHdapmuaa» modess (AO «Pycronumem») «HosaA» Mmodesnb (000 «CM3») (MK «Camrom» AO «OAK»)

poligonsoft.ru 9



%% POLIGONSOFT

PELLUATEJ1b TEMMNEPATYP U MNOPUCTOCTU FOURIER

3Kcriopm pakosuH u nopucmocmu 014 aHanu3a 8 CAD

poligonsoft.ru
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3 POLIGONSOFT

PELLUATEJ1b TEMMNEPATYP U MNOPUCTOCTU FOURIER
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poligonsoft.ru
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7000,000

Bepucgpurayus pacdema merisniosbix nosell npu paduayuoHHOM mernaoobmeHe 8 8akyyme
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a CKM AN "MoaurouCocp1"

www.poligonsoft.ru

CSoft

development

Time,s: 0
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2% POLIGONSOFT CSoft

PELLUATEJ1Ib HAMPSDKEHUW HOOKE

Pa3Hble Moaenu ans OT/IMBKU N (hOpMbl
KoHTakT ¢ popmon (3aTpyaAHEHHas ycaaka)
OcCTaTouYHblE HaNPsSXXeHUs

HakonneHHble (nnactndeckune) aedopmaumm
Kputepuin ropsiumx TpeLumH

KpuTepun paspywenunst (XxonogHble TpeLnHbl)
N3BneyveHne n3 popmbl

YaaneHue snemeHToB JIMNC

Cneu. moagenu ans HENPEPbLIBHOIO JINTbA

2kcnopT B CAD

7

i CAE system "Poligon"
www.poligonsoft.ru Time,s: 4500

Lepopmayus omausku
(000 «/lumeliHbili 30800 «[lempo3asodckmaui»)

poligonsoft.ru 12
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PELLATEJTb HANPSDKEHWUWA HOOKE

EEeMF.c:ﬂﬂﬂ

-00:00 ==

Wkana

Pacyem KopobneHus ¢ xeecmkol ¢hopmoli Pacyem KopobneHusa ¢ nuHelHo-ynpyaol ¢popmoli

poligonsoft.ru 13
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PELLATEJTb HANPSDKEHWUWA HOOKE

poligonsoft.ru

mnopm decpopmuposaHHol STL-modenu e CAD
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PELLATEJTb HANPSDKEHWUWA HOOKE

lMpoeHo3 06pa308aHUA X0100HbIX MpPewuH MHOuKkamop 2opAaYux mpeuwuH
(MK «Canrom» AO «O4K») (AO «BA3»)

poligonsoft.ru 15
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PELUATEJIb MACROSTRUCTURE

m MoaenvMpoBaHue 3apoXXAeHUst U pocTa CTonbyaTbiX,
PABHOOCHbIX CTPYKTYP M MOHOKPUCTasIoB

m [lepexon oT cTON6YaTON K PAaBHOOCHOM CTPYKTYpe
m KOHKYpPEHTHbIN pOCT 3€peH [010]

m [MporHo3MpoBaHWe NapasUTHbLIX KPUCTAIOB B
MOHOKPUCTAIINYECKMX AETANAX

m PaBHoocHOe nuTbe (J1BM, MN®d, n3noxxHuubl)

m HanpaBneHHas Kpuctanamsaums

m MoHOKpuCTanbHoe NnTbe

2
dn Nmax 1(AT—ATmaX]

dAT) AT N2z 7| 2

poligonsoft.ru 16
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PELLUATEJ1b «MAKPOCTPYKTYPA>»
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poligonsoft.ru 17



3 POLIGONSOFT

PELLUATEJ1b «MAKPOCTPYKTYPA>»

HauunHasa ¢ Bepcumn 2024.1

JocTtynHa 3D Bepcus pewartens

poligonsoft.ru
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PELUATEJIb «MAKPOCTPYKTYPA>». [lpuMeHeHune

bsok 0bpasuyos ®dopma 8 npocmpaHcmee BlY

poligonsoft.ru

':m TemnepaTtypHble pExXumMbl

B Cospatb -B WMnopT... B'meop'r. x W Npumernrs X 3akpeiTs

NBM B Bakyyme

KoMMeHTapui

CSoft

develo

DunbTpbI: Bce

pment

Wmsa Pexxum

5 [ Kopnyc nnaeunsHoii ycraHoskw (Heps. ctans) | Temnepatypa oT Bpemenn

Temnepatypa, °C 842 3nauenne

6 BepxHue narpesatenn (Mpadut) Temnepatypa oT BpEMEHN
Temnepatypa, °C &4 3naverne

7 I Hwxrue Harpesarenu (Tpadur) TemnepaTtypa oT BpEMEHN
Temnepatypa, °C 84 3nauenne

o I Al xuaxuit Temnepatypa oT BpEMEHN
Temnepatypa, °C &£t 3nauenne

3HayeHne

19
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PELUATEJIb «MAKPOCTPYKTYPA>». lpuMeHeHune

& Mapamerpel u 3anyck pacuéra X
) _ Ofwue Teuenue 2aTBEPAEBAHME MopycTocTh Hanmpsokenus TepmooBpaboTka  HenpepwisHoe nuTbe
Temneparypa, EI
Amnoioed Mapamerp 3HaueHne | A
k O 8& Mcnonb30eath MOAENb 33TEEPAEEAHNA
'.8& 3anuce $aiina pesynbTaTos OTANEKN “
a4 3anucs daiina pesynsTatos Gopmbl .
l '&& LWar pacyéra, ¢ .50
| & Warzanuck, ¢ .50
597 5C 'EE OkoH4aHune pacyéra . Bpems
E77 Bpems, ¢ . 12600
&‘% ... TEMMEPATYPbI U3 PE3YILTATOB PACHET3 TEYEHWSA :E]
,——. & 8& PagnaumoHHbIi Tennoobmen .
— [y ®aiin HauanbHbIX TEMNEpaTYp OTAMEKN
A [@ Daiin Ha4aneHbIX TEMNEPaTyp GopMbl
- @ ®aiin TENNOELIX NOTOKOB
\\~ [@ ®aiin 3neKTpo-CBONCTB .
b B ®aiin nepemerennit/ nyyencnyckanmus ..0ligon\DATA\/IBM B Bakyyme.mve |
CKM 1M "MoauronCocpr"

www.poligonsoft.ru
polig Mponomkuts pacuéT | @ Pacuér

poligonsoft.ru Pasozpes popmbl 20
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PELUATEJIb «MAKPOCTPYKTYPA>». llpuMmeHeHune
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i POLIGONSOFT

e
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g w Moasoa pacnnasa
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development

X
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3 POLIGONSOFT

PELLUATEJ1b «MAKPOCTPYKTYPA>». llpuMeHeHue

3ameepodesaHue

poligonsoft.ru

" Tewmeparypa,C
Kuakaa paza, %
| Tn=1401 Tc=1258

100 % O]
80 %
70%
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40 %
10%

CKM 1IN "MoauronCop1"

www.poligonsoft.ru

CKM AN "MoaurouCopt"
www.poligonsoft.ru

CSoft

development
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PELLUATEJ1b «MAKPOCTPYKTYPA>». llpuMeHeHue
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“aa POLIGONSOFT
PELWWATEJ1b «TEPMOOBPABOTKA»

m [ns cranein no NOCT 1050-2013, 19281-2014,
21357-87, 4543-2016, 977-88

Cranun anst oTAMBOK W AedopMmpyeMble CTanm
3aKaska

Hopmanusaums

Omxur

OTnyck

MukpocTpykTypa (dhepput, nepnut, 6erMHuT,
MapTEHCUT)

TBepaocTb
[peaen Teky4yectu
BpeMeHHOe conpoTueneHne

OTHOCHTENbHOE YATNHEHNE

poligonsoft.ru

-

BxogHble napameTpbl

-

Moaenb 3arotoBku

Ve

8

TennoBble CBOMWCTBA cnaasa

Ve

\

MapameTpbl Tenaonepeaayn

XMMMYecKuii cocTaB cnnaea

Bpems BblaepKKM Npwm
TemnepaType aycTeHU3auuun u 1.4,

%

W,

CSoft

velopmen

t

Pewartenb «Pypbe» c MOAENbIO
TepmoobpaboTKku

PacyeT TemnepaTypHOro nons

3anucb daina *.cst ¢ pesyabTaTamm
pacyeTta

BbluMCAEHME MOAA CKOPOCTEN
oX/laXaeHun

PacyeT CTPYKTYypbl U MEXaHUYECKUX
CBOWCTB

&

3anucb pesynbTaToB B dpaiinbl *.u3d

Cxema uHmezpayuu moodenu TO 8 cocmas pewamens Fourier

24
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'Q MapameTpsl ¥ 3anycKk pacyeTa X

A ddl
““u 06 TepmoobpaboTka
l I l) ume TeueHwe 3JaTeepaesaHwe [lopucTocTs HanpsoxeHna P! P HenpepeigHoe nutee  CTpykTypa
MapameTp 3HaueHue ~

3akanka / Hopmanusauua / Omsur

PELLUATEJ1Ib «TEPMOOBPABOTKA» = s poxsneseviocrs =
7| Bpema ayCTeHuTM3aumm, u 2 e —
OTnyck [lcospars Y Hwnopr. [ 3xenopr.. W lipmems X Saxpums

HaunHasg c Bepcun 2024.1 AOCTYNHbI CTaTUCTUYECKUE U = Mogem oy v

r3nYecky 060CHOBaHHbIE MOAENN: T e Py ———
m pynna busnyeckm 060CHOBaHHbLIX Mogesneii Ha 6ase: e o
- ypaBHeHue [kencoHa-Mena-Aspamun-Konmoroposa  «siwor-2
Ana AP PY3NOHHbIX NpeBpaLLeHui D oo [
- NpaBuno agantusHoctu LLenna-KaHa ot 05 S

4 0.08 607
M28neuL coCTaB W2 cnnasa

- ypaBHeHUe KonctmHeHa-Mapbyprepa ansa :, - -
MapTEHCUTHOrO NnpeBpaLLeHna

185 800

45 590
185 580
24 560

CSoft

development

T T
1 10

m CraTtucTnyeckme Moaenu Ha ocHoBe MeToanku Kpeso-Jlyap " [

B Ha OCHOBE [1aHHbIX O NMPOKaIMBaeMOCTH (LUIMPOKO PacnpoCTPaHEHHbIN BU/ e
NCMbITAHWUW, AaHHbIE KOTOPbIX B TOM YMC/E BK/IHOYAIOT B CEPTUMDUKATHI KAUeCcTBa) e —

m Mogenu otnycka no Kpeso-Jlyap, Lnucy, KOcty - |

® B coctaBe POLIGONSOFT nocraBnsetcs 6asa MaTepranos C f— ‘\k
TEPMOKMHETUYECKUMN AMarpaMMaMn U KpUBLIM MPOKaIMBAaeEMOCTU, TaKXe AOCTYyneH — N
BBOJ, AAHHbIX MONb30BaTenNs. = e

poligonsoft.ru

T T
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PELUATEJ1Ib «TEPMOOBPABOTKA >

poligonsoft.ru

CKM AN '"Monaxro

HCodgp1"

www.poligonsoft.ru

w Mupaze-1 (CKM NN "TMonuronCodt"”)

B D epxH

= 0 (G ] | e e ) b
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W D oeepxHocTe. LIN

ocTe_2 LIN
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oL & 1'3,2 X: (100
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7 O mo

x] | vl

MNapameTpel rpagwika

Touex: 345
Min X:0

Max X: 1389.4
Min Y: 469

Frmg

3akanka 8 macso u oxnaxcdeHuUuU Ha 8030yxe 8asa U3 cmasau mapKku 40X

%% POLIGONSOFT

COce Y

Time,s: 0
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PELUATEJ1Ib «TEPMOOBPABOTKA >

MapreHcut

@epputo-

EPJ/INTHAA CMEChH

beviHuT

poligonsoft.ru

%% POLIGONSOFT

deve

Scale

Mukpocmpykmypa sana u3 cmasau 40X nocne mepmuyeckoli obpabomku
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# POLIGONSOFT CSoft

PELLUATEJ1b «TEPMOOBPABOTKA>»

Scale

llocne 3aka/iku —

llocrnie orriycka ‘

Teepdocme no Bukkepcy

poligonsoft.ru 28



%3 POLIGONSOFT CSoft

PELLUATEJ1b «TEPMOOBPABOTKA>»

[locrne 3aKkasiku

[locne orriycka

BpemeHHOe connpomusneHue

poligonsoft.ru 29
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PELLUATEJ1b «TEPMOOBPABOTKA>»

|
| l_l__

[—

[Mpeden mekyyecmu

poligonsoft.ru 30
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PELLUATEJ1b «TEPMOOBPABOTKA>»

Scale

[locrne 3aKkasiku

[locne orriycka

OmHocumernbHoe ydﬂUHEHue

poligonsoft.ru 31



3 POLIGONSOFT

PELLUATEJ1b «TEPMOOBPABOTKA>»

V3meHeHne pasmepos,
MM (Macwtab 10:1)

VIHTEHCUBHOCTbD
HaripsixkeHmd, Mlla

poligonsoft.ru

|

OcmamoyHeble HAripaxXeHuAd rnocse 3aKanKu
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1.33

[N}
=
(]

— —|[=]=]ra] [ra][ra] [ |
ro||m|| oo ==& e
oo | | oo | | e po | ol | o || oo
(%] (%] L%} (BN} (05} [F5) (%]

263.79
2278
91.25

—_ —_
o
o

18.75

oo
P
4]

£.25

= | [ =
=

32



2% POLIGONSOFT

44/
PELLUATEJ1Ib «TEPMOOBPABOTKA»
O
@
MecTo 3aKkpenneHus [322.?55 _I_ [+

@ B yCTaHOBKe

EET ] =
=
—H=

/ O6pasey,

305.968 (15

BoasaHoe

\_/. / oXnaxaeHve
7 Wi s

32171 (14
320,39 (1
+
\I3ZEEE|7 12
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A

333664111
34239610
38451715

Cxema ucnbimaHUus Ha MPoKaau8aeMmocmso
W 4572 ¢
no FOCT 5657 (no AxomuHu) e

Pe3zynbmam pacyéma meépoocmu (HV) e

poligonsoft.ru 3aKanéHHOM 0bpasye u3 cmanu mapku 38XI'M
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Paccroaqme ot TOopUa, MM

PacnipedeneHue meepdocmu o gsicome npobsi
(cnaowHsble AUHUU — pacyem, MyHKMUpHble — 3KcrnepumeHm):
1 —nocne mopuyeesoli 3aKanKuU; 2 — nocse omnycka
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3 POLIGONSOFT

NMPEMMYLLECTBA

m TO4YHOCTb pacyeTa aedeKkToB ycaaku
(PaKOBWHbI, MAaKpO- 1 MUKPOMOPUCTOCTb)

Jly4ylwas Mmoaenb HENPEPLIBHOIO NUTbS 3aroTOBOK
LLIa6n10OHbI TEXHONOMMYECKUX NPOLIECCOB
BecnnaTHbIM Npe- U NOCTNPOLECCUHT
MHOrOMOTOYHbIE BbIYMCIEHMS

PyccKOsi3bIYHbI MHTEPdENC N AOKYMEHTALMS
CBsi3b C KOMaHAOW pa3paboTuMKoB
JIMUEH3MPOBAHHBIN YYEOHBIN LEHTP

MpodeccmoHanbHas noaaep)kka nosib3oBaTens

OTCyTCTBME MONUTUKM LITPadoB

poligonsoft.ru

TouHOCTb pacyeTa 3anonHeHus (popMbl pacniaBoM :
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