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NI Chamy TEXHOADTM wanoree CompMechLab

Pa3paboTka akcnepMmMeHTarnbHOU TEXHONOMMMU co3aaHuns umbposoro ABOWHMKA

@ o

MOPCKOro ra3otypouHHoOro asuratens

3aka3uuk: NMAO «OOK-CatypH»

ra CATYPH Otpacnb: [iBUrarenectpoeHue
QJ OAK ‘ MNop: 2021-2023 rr.

MpobnemaTuka npoekra:

PaspaboTka akcnepumeHTanbHOW TeXHONOrMu co3ganuns undgposoro asoriHmka (LIO) mopckoro
rasoTypObuHHOro gsuraTens;

Pa3BuTHE NoaAxoA0B CUCTEMHOIO MHXUHUPUHIA HA OCHOBE Mozernen B obecneyeHne yCTon4mMBoro
pa3BuUTUA KopabenbHbIX ra3oTypOMHHbBIX ABUraTenemn n arperaTos;

Cospanue LlucdpoBoro [iBonHuka Ha 6ase Lindposon nnatdopmel (LIM) CML-Bench ¢ uenbto
aHanusa noBeAeHUs n3genus.

Oxunpaemble pe3synbraTbl

CospganHas nog Hyxabl [MAO «OK-CatypH» egunHasn cpeaa, obecneumBaroLlas npo3payHOCTb NpoLECCoB
NMPOEKTMPOBAHUS, a Takke aBTOMaTU3aLUIO pacyHeTHbIX nNpoueccoB Ha 6a3e Liudposon nnardopmbl CML-
Bench™:;

MpuBneveHne KagpoB pasnuyHbix nogpasgenerHnin NAO «OK-CaTypH» € uenbio aBToMaTusauum
BHYTPEHHMX NPOLIeCCOB COrnacoBaH1s n obMeHa AaHHbIMU CMEXHbIMU NoApasaeneHnsMu;
PaspaboTaHHas cuctema ynpaBrieHus TpeboBaHNAMM;

Pac4yeTHble Moaenu TeXHONOrM4eckux npoLeccoB MexaHnyeckon ob6paboTkn, M3roToBNEeHMS 3aroToOBOK
(nuTbe 1 OM[), Tepmuyeckon 06paboTku.

PaspaboTaHHbIN uudpoBon ABONHUK mopckoro N'TA;

CokpalleHue CpoKOB NPOEKTUPOBaAHUA MOOEPHN3MPOBAHHOIO U3AENNA U ero A0BOAKN A0 LeneBbiX
nokasartenem;

MoBbiweHne 3chheKTUBHOCTU PaboTbl MHXEHEPHbIX KaAPOB U pas3BUTUE KOMNETEHLMUN.
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693 aspeusenuss OIAOY BO « cnsny Mo eonpoc, Caver-Mereptyprosi Uewtp Haumoransson L k =
:. d :: WHXeHepHble pasp pocy PR Y ST WHHUHAPHHT MEPEADBLIE LMGPOELIE e p— . MHXAHVPUHTA CHIBNY
ascas LWKONB e ﬂepedasy;a UHXeEHEpHYIO un(ony CIIBITY «Liuchposoll urumHUpUHE» (pish@spbstu.ru). Nerpa Benkore THLL Cnamy TEXHOADM M = Honwe rexwanoran  C

MHTerpauma YncrneHHbIX MaTeMaTMyecKMx moaenenm n nx ssammoyssska B LI no pesynbratam pacyeTHbIX
paboT Nnpo4yHOCTU pabounx Konec potopa ABuraTens

| |
| |
1-a cTyneHb | 1-a cTyneHb 3-5 CTyneHb i l-AacryneHb 3-A cTyneHb
I o I 1 T
Nl =
i 1 ‘ : H { “ I
1. 6.7 I 0 I 1.4 | 14
1 .4. 1 - - 1 1.6 . 1.6
oy n ! 70.4 I H o
B | 1 1.8 L&
- I o 1 i 1.9 =
' 1 6.2 100.8} 1 i o 2
1 116 1 )
Mepsble rnaBHble HanpaxeHus, kre/mm2 | MepBble rnaBHble HaNPAMKEHUSA, Krc/Mm2 1
| : |
. 1 ’ 1
1 \' = I 11.1 10.6 I
il | 21.8 21.1) |
16.5 1 32.48 31.7 1
I . =E W 1
1 o s2.of | 1o
; s.6] 1 o 63.3 1 i
H‘I " | B 73.9 |
- o ! - 84.4 !
1 1
1 2o
SkBuBaneHTHble (Mo Musecy) I OkBuBaneHTHble (Mo Musecy) ! PacnpeneneHue 3anacoB MeCTHOIA
HanpsXKEHNs , KrC/MM2 : HanPsikeHUs , Krc/Mm2 : CTaTUYECKOM MPOYHOCTM



o npasa Ha u zpacp \EHTR
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ecH 8 WHXEHEPHBbI@ 0ospapeuoiun OTAOYEQ «CroTY» o eonpocy Carrr Terepypr - WHKHHHPHHT L I A U Hawanatench MHRMHWPKHTA CrIBNY
4 pach 2 W YHARRPCHATE b oAH M WHHLY -
e:css LWKONbI & Mepedosyro ukeHepHyio wkony CIIGIY «Lluchposodi urKuHupUHe» (pish@spbstu.ru). Merpa Benwkoro THLL Cémy TEXHOADMN B House npawseoacrueumue texvarorun - CompMechLab

MopeTtanbHbIe pac4yeTbl NPOYHOCTU U AOJNITOBEYHOCTU OCHOBHbIX aetaneu poTopa, cTaTtopa U 00BA3KKN

MpouHocTb pabounx konec KHA 1 THA, OCHOBHbIE pe3ynkTaThl:

! o= ! v" OnpepaeneHbl 3anackl CTaTUY4ECKOM MPOYHOCTU MO MECTHbLIM HAMPSXKEHUSM U
| i LMKITMYECKON OONTOBEYHOCTM ANCKOB paboumx konec n paboumx nonaTok
i i KHI,
v" OnpeaeneHbl 3anacbl CTaTU4ECKOM MPOYHOCTM MO MECTHbLIM HAMPSKEHNSIM U
- - LMKINYECKOM OONTOBEYHOCTM AUCcKa 1 nonatku potopa THL;
l | v" [MpoBedeH pacyeT CUIOBOI CXeMbl U Y3I0B KpenneHus ABuratens K pame,

onpeaeneHa nepeasi COGCTBEHHaAs YacToTa konebaHuin ABUraTens Ha onopax.

vaves [ 113 :04

Pac4yeTbl BUGpaunoHHbIx xapaktepuctuk (PJT1 TH)

[y T ) W [ETY W Name p Overview . Target va\ue: Description p
- £5 " mm?\ 133.72 >=12 «
5 7.49 v
.\.vﬁqh‘_‘“ ; 8.45 =12 &
fe At | 2.77 =12 o
; - \ 1.53 v
] - E"H—-\,,H_‘ \_-mrm_ .41 ~=12 o
i il —44 { \ 4.06 2=12 o
e L f“:ﬁ:a e - 413 =12 ¥
7 e s e ““‘-—‘.o__m 3.98 v
L 3 3 :\--‘-\-‘--‘-\"'-‘-\__\_\_\_ 1% 4.08 =12«
P ; il H"‘“ﬁ-_&‘q‘“ﬁ-ﬁ i 4.12 >=12 o
i . H""“‘hh-h__ﬁ'_‘_ 4.01 >=12

e
S TS ! PacueT c1unoBoKn cxembl 1 y3noB KpenneHus asuratens
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CkBo3Hou 3D CFD pacuet komnpeccopoB: KHO+MK+KB[. Pac4yeT xapaktepuctuk KHO n KB
Fnum 3 ; Fulm 6.5 n*x 700
OcCHOBHble pesynbraTbl: W T

55
v" BbInonHeHbl ckBo3Hble pacdeTbl KHO+MK+KBO ans M 7200 7600
i 50 | 7000
BCEX PEXUMOB; __\\ x
et a8 o
v BbInornHeHbl pacyeTbl xapaktepuctvk KH v KB \ -1
b S - e
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NOTUTEX c M L KOMIWOTEPHOTO
Uenp Haumorane-oi WHXAHMPUHEA CNBMY

TEXHINOTHYBCOIR MHMIHATIER

MWL CNEMY TEXHOADTAN Homwee npomssoacraenmwe exvonorms CompMechLab

“nens non yHIBEpCHTE
accas LWKONbI e ﬂepedosym UHKeHEPHYI0 uJKany CIIGMY Llughposoti urkunpUHz» (pISh@SpbStL.ru). Merpa B

§ Soias MepemoBble o et ot NONUTEX LiA0POBO/ HUMY

esses HHXKEHEPHbIE 5e_?paspewemm oraoyBo «cnsny» Mo eonpocy T-MerepGypresih HHHEWHUPHHT NEPEADBLE LIWDPOBLIE

FasoguHamMnyeckun pacyeTt BbIXOAHOroO YCTPOUCTBA
YTOo4YHEeHue yCroBUii COBMECTHOM paboThl y3NoB ABUraTens, CUNoBbIX U TeMnepaTypHbIX BO3AeACTBUM Ha
KOHCTPYKLUIO

v b
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Nepeposble Tpaca Ha u ead WOPOBOH LEHTP
i MOJIUTEX ﬁ I HUMY NOMUTEX ML coomee,,
[ hLab

6es paspewetius ®TAOY BO «CI16/1Y» Mo eonpocy Cavnz-Merepbypresmi
UHXeHepHbie o e, ot g Y HHEKHHUPHHT NEPEAOBLIE LNOPORBIE [ —
WKonk! & Mepedosyio urxerepryio wkony CIIGMY «Ljughposoii urxuHupuHe» (pish@spbstu.ru). Merpa Benukons MK Camy TEXHOADM A ¥ Honwe

MaszognHamMnyeckumn pacyeT noaKanoTHOro NnpocTtpaHcTBa.
OnpeneneHMe TensoBoOro COCTosAHNA HaBeCHbIX arperatoB U 3JieMeHTOB NOAKAMOTHOINoO NPoCTpaHCTBaA

= 101325 (1]
T=288[K]
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A, TP profiles i ‘w
e L)
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mmwm -3 MepepoBbie o000 Crisnys moss s me u I'IOJ"I ] TEX

EHTP
LIHOPOBO} HUMY NOMNTEX  CML Eomee
693 paspewenus OrAOY BO « cn&ny o eonpoc; Teptypre At AP
: : . : : WHXeHepHble pocy s -,..n-\| HHHWHHPHHT MEPEADBLIE UNDPOBGLIE ‘/ . WHXMHMPUHEA CNISNY
- ss LWKONbI e ﬂepebusy;o UHKeHepHYIO quany Cri6ny «L{uchposoil uHxuHUpUHE» (pish@spbstu.ru). THLL Cnamy TEXHOADM A < | Texnan:

wanoree CompMechLab

UHTerpauma YncrneHHbIX MaTeMaTUu4eCKMX mogenem n ux Bzanmoyssska B LI CML-Bench no pesynbratam
rmapaBriMyecKoro pacyeta CUCTeMbl CMa3KU-cycnmpoBaHua

OcHOBHbIe pe3ynbraTthbl:

v Ha uudposyto nnatcopmy CML-Bench nHterpuposaHa 1D mogenb
MacnocucTemsl, padpaboTtaHHas B SimCenter AMEsim;
v Ha uudposyto nnatcopmy CML-Bench nHterpuposaHa 3D mogenb
anemMeHTa macrnocucTemsl, paspabotaHHas B SimCenter FIOEFD;
v" HacTpoeH aBTOMaTMYECKUI NOCTNPOLIECCUHT AN 3a4a4 JaHHOro Tuna.
35
50.0 1
g 30 4
8 4151
E < 251
<, 45.0 1 3
2 <201
3 42.5 £
£ &
g ¢ 154
§ 40.0 §
ué 375 g 10 1
§ 5.
35.0 A 51
0 10 20 20 40 50 01 ! ! ! ! !
Time [s] 0 10 20 30 40 50
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sesee HHXEHEPHbIE 5espaspewemm ®rAOY BO « cnsny o eonpocy HHHUHWPHHT L L . / L AR UHMBMHEA CrSnY

sece KT WoPO / am

- ss LWKONbI e ﬂepedosym UHXEHEpHYI0 uJKany Cri6ny «L{uchposoil uHxuHUpUHE» (pish@spbstu.ru). THLL Cnamy TEXHOADM A < wanorae CompMechLab

BMpTyaanble ncnbiTaHNA MexXxaHN3mMmoB

OCHOBHbIe pe3ynbraTbl.

v" BbINOMHEH aHanu3 LWUUEBBLIX U LUMNOHOYHbIX COEAMHEHUA B MOSTHOM
obbewme;

v' TlpoBegeH aHanu3 BMUSHUS  TEOMETPUYECKUX  XapaKTepUCTUK
3ybyaTbix U LWNMLEBbLIX COEANHEHUI Ha 3anacbl MPOYHOCTH;

v" BbINonHeH pacyeT «cnaboroy» 3BeHa CUCTEMbI NPUBOAOB;

v' [lopaboTaHbl CKpUNTbI NEPEKINIOYEHNST PEXMMOB BHYTPU UHTEpdelnca
KISSsys;

v [pownsBegeHa oueHka cpoka cnyx6bl ICE n Beca.

Mame Type Created By Overview Target value Description
# # # # #
Gear_Sh_min value Bench 277 =14 &
Gear_5f_min value Bench 4,93 =22 &
BG4_Sh alue Bench 277
BG3_5h alue Bench 277
alue Bench 4,98
alue Bench 4,93

MpeactaBneHune pesynbTtaToB B LM CML-Bench
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®AOY BO «CIT6/1Y». IMio6oe u
6es paspewetius ®TAOY BO «CI16/1Y» Mo eonpocy
Ha

@0 UHOPOBOj
L QIO HHKHHAPHHT
LS nww cnsny

HUMY J

MNEPEADBLIE UMDPOBLIE
TEXHOADMMK ’

MOJIUTEX

MBS TEXHARGMN

UEHTP
KOMMNBOTEPHOMD
WHXUHWPKHEA CHBNY

CompMechLab

EETE 200 .0 Mepeposbie NOJIUTEX
 seee0 UHXEHEPHbIE o et i g TR
2’ as wWKoOnbI "

Mopaenwu poBaHUe TexXHOJIOrmM4eCKux npoueccoB

u zpacp
& Mepedosyio urkerepHyto wikony CIT6TY «Llugpoeoll urkurupuHz» (piSh@spbstu.ru).

Lleno4knu MogesrinpoBaHuUA TexXHOJIorm4eCcKkux npoueccoB I/IHTerpau,ml no

B LN CML-Bench™

Kopnyc popcyHku Jlonatka HA Kopnyc onopbl CreHka JlonaTka TypOuHbI BUC 0o
WHTterpa-
g N N [ N N\ TexHonoru4yecko | (1 - ocCHoOBHoe, 2 -
oma oma oma omAa NMutbe it onepaumm | anbTepHatmsHoe) |
. O6paboTka Qform (1) =
AaBneHnem
\ (omMa) LS-DYNA (2) +
- 2N L U\l U\l
/- N\ ' Qform (1) -
Tepmuyeckas ) Tepmudeckas ) Tepmunueckan Tepmudeckas ) Tepmudeckas Tgp“"é"”ec"a"
obpaboTka obpaboTka obpaboTka obpaboTka obpaboTka obpaborka (TO) |syswELD (2 +
. g ' ) MexaHn4eckas Abaqus +
~ obpabotka (MO) || s.pyYNA +
\_ L U\ L /| Mexanunueckas §&
obpaboTka N Nutbe ProCast +
/MexaqueCKaﬂ ) /Mexaquecxaﬂ ) /MexaqueCKaﬂ N (- )
o6pa6oTka obpaboTka o6paboTka Y Caapka/ SYSWELD (1) +
Ve ™\ HannaBka LS-DYNA (2) +
Hannaska
™ ™\ o J
OKBMBallEHTHbIE OKBUBAlIEHTHbIE SKBMBAlEHTHbIE SKBMBaANeHTHble ( \
HanpskeHus no Musecy HanpsbkeHusi no Musecy HanpseHus no Musecy HanpsbkeHusi no Musecy SKBMBAIEHTHbIE
yBenuuunuce Ha 8,4 %. yBenuuunuch Ha 12,4 %. YMEHBLUMANCL Ha 4 %. yBenuuunuce Ha 25 %. HanpsxeHus no MV'3900Y
ynpyre aKBUBamneHTHbIe yrpyrue SKBUBAmNEHTHbIe yrnpyrue 3KBMBanEHTHble ynpyrve aKBMBaneHTHble yBenuumnmucb Ha 1,8 %.
=L nechopmaLum necbopmaunn AechopmaLmn He ynpyrue 3KBUBaneHTHbIE
yBenuumnmce Ha 16 % yBenuuunucsb Ha 5,9 % yMeHbLMnMcb Ha 33,3 % N3MEHUNNCh AedopmaLn He

J

\I/I3MeHV|J'IVICb

J
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- as WKONbI

e nepeaosym UHKeHEPHYI0 un(ony CIIGMY Llughposoti urkunpUHz» (pISh@SpbStL.ru).

npaea Ha
@®rAOY BO «Cr16I1Y». Ilo6oe
693 paspewerus ®rAOY BO «CI'IGHV»

u 2pah

u

Mo eonpocy

MOJIUTEX

Cavnz-Merepbypresmi
MIGMTEXHIHECTHR YHADERCHTER
Merpa Beavkons

LUH®OPOBOJ
HHMMHUPHHT

NI Chamy

HUMY

NEPEADBLIE LWDPOBLIE

TEXHOADMA

Uewtp Haumomanesoh

NONMUTEX

CML

CompMechLab

TEXHOAOTHYS LD MHMHLHATIE N
HObet APOMIBOACTIENME TEXNANGTMA

LEHTP
KOMMBIOTEPHOTO
MHAAHWPIHTA CTIBNY

CkBO3HOE MoaenupoBaHue TEXHOSIOrMYeCcKoro npouecca nsrotosneHus aetanu «Kopnyc
nyckoBou oOPCYHKU»

PacverOMO

aform

PacuerTO

QForm

esv3d

N

ABTOMATHIHDOBMHAR
Noctpoenne K3 mogenn gna
Paguer MO [mesoypoees) ofpadona pesyasTatos (1] Teepa
MO [mesoyposens) HTEpNOAALMHA
VP nr.m odb pacseTa MO 2 L5-Dyna Facier e
nocImpoueccop i
; H Abagus Python + nocTpoueccop nocTMpouecop L5-Ohna
| H [
[lﬂu H |
+ ! 1
Wrrepnonsuna Verepnoamgm M0 H MpOBEDKS YDBSHOBEWENHOCTH
5 Abaqus inp | BHIGPAHHGHACTHNOBERAIOCTH | 1 nona HOC 83 Harpysks
HA NOCTpOeHnyo K Mogsns  |—
Python noCTREoUECtoD
HACHa MpOBEpKD YPAEHOBBLEHHOCTH
& L5-Oyna -k nocTpoekny K3 mogets K noas HOC Ges warpyske
Pythan NOCTNROUETCOD L5-Dyna
T P
PACYET NpOUROCTH
Pyutan obpatoTia
PacyeT MO [marpoypossss) K3 monens AeTanmc
E3YARTATOR eta MO
d3plot | PEIYN pacs yeTom HAC
L5-Dyna nocTnpoueccop ARETEWR
| [epunewe
Nocrpoenue K3 mogenk ana Pac4er npounocTi
MO (maxpoyposens) K3 mogens geramm
Gesyera HAC
NOCTIROUBICoD
ANSYSWE

Cxema pacyeTHOW LenoYku
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sesee WHXEHEPHbIE 0% paspewenus OTAOYBO «CrIoNY»

ae LR ] Ha
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u
Mo eonpocy

nos

u zpacp
& Mepedosyio urkerepHyto wkony CIT6TY «Llughpogoil urxurupuHe» (pish@spbstu.ru)

LIHOPOBOA
HHMMHHPUHT
THLL Cnamy

HLOI'MX El-'?n HTEX. C M L

a wononee - CompMechLab

TEXHOADMAKN

PacuyeTtHasa oueHKa BNUAHUSA ydyeTa Hal'lpﬂ)KeHHO-,D,eq)OpMMpOBaHHOFO COCTOAHUA AeTarin, Hacnegyemoro
n3 mogennpoBaHusa TexXHOJIOrmM4eCkKkux onepauwﬁ, Ha NPOYHOCTbL AeTalun

PacueTHbIN
cnyJyau

Uxmin’ MM

uxmax’ MM

u MM
Ymin’

u MM
Ymax’

uzmin, MM

uzmax, MM

O3B may’ MMa

S}’Hpmax

-0,242 -0,239 -1,24
0,193 0,195 1,04
-0,176 -0,172 2,27
0,176 0,178 1,14
-0,066 -0,057 -13,64
0,228 0,231 1,32
333 361 8,41
0,0025 0,0029 16,00

Llenu n 3apauum:

* AHnanus snvsiHus Hacnegyemoro HOC B npouecce
CKBO3HOIo MOAENMPOBaHNS TEXHONOMMYEeCKOro npowuecca
N3roToBNEHNS geTanu;

» Pac4yet HOC kopnyca hOpCyHKN BbIMNOMHEH C y4€TOM
crneaylWwmx 4eNCTBYOLWMX HArpy3oK Ha pexume 1N:

- pacnpeneneHue gaBneHun;

- pacnpegerneHue Temneparyp;

- none npegsaputensHoro HOC, nepeganHoro ¢ MO
(TEeH30p HaNpPsPKEHU N SKBUBANEHTHbIE NiacTUyYeckue
aedopmauun).

PesynbraTthbl:

- BbINonHeH cpaBHUTENbHbIM NPOYHOCTHOW aHanu3 getanu c
yyétom Hacnegyemoro HOC B xoge CKBO3HOro
MOAENNPOBAHNSA TEXHONOIMMYECKUI nNpoLueccoB 1 6e3 Hero.

- MakcumanbHble HanpsKeHWst B AeTanm ¢ y4eToM
Hacnegyemoro HAOC Ha 8,4% 6onble



MNe oBble pasa Ha u epad LEHTR
pen ®rAQY BO «CI161Y». flo6oe u 2pach n O.ﬂ “TEX ﬁ I.IHGPIJHIIH H u My unqu‘ﬂ“!‘l“:!;Ex c M L :3,;?'?:3:-’5::21?1&").
c hLab

Ges paspewerus OTAOY BO «CI16MTY» o eonpocy Canr-Merepéyprosin
UHXeHepHbie o HHEKHHUPHHT NEPEAOBLIE LNOPORBIE TexApTamMeC<ah mem AT
Merpa Beamkors THLL Cnamy TEXHOADMA Honwe

u zpacp:
WKonbl & Mepedosyio urkerepHyto wikony CIT6TY «Llugpoeoll urkurupuHz» (piSh@spbstu.ru).

log {cmmfﬂb.vmeepmaenus.
MSMeHeHMWi)

4 1. Yem nosxce mMbl BHOCUM U3MEHEHUE, meM 00poXce 3mo u3mMeHeHue bydem cmoume.
6- 2. Kak npasuno, 014 8HeceHUs U3MeHeHUs, HYXCHO 8038paWAMbCA HA MPeobl0y Lk
3. Kak npaeuso, eHeceHue UamMeHeHUA 8 00UH U3 KOMIMNOHEHMOB,
5 8/UAEM HA CMeXHble KOMITOHEHMbI.

4. Kak npasuso, usmeHeHuti mHozo [FI7l “dopozo u donzo”,

‘;t 4 Bb1800. HyxceH “uHcmpymenmapulil”,
¥ 3 noseonsrO WUl 8Hocums u
:*,_ aHOAU3UPOBAMb U3MEHEHUA
g: 2| Ha panrux smanax pabomei.
<
10
1- S
04

t,
“BpeMil”
/ atansbl

Bbinyck
OnNbITHOM
cepum

MNpoekTupoBaHune
TEXHONOrNYECKON
OCHACTKKU

KoHcTpyKkTOpcKaa
npopabotKa
M3genuna

HU3rotoBneHue
KoHuentyansHoe maKkeTta H3roToBneHue CepuitHoe
NPOEeKTMpPOBaHUe usaenusa OCHAacTKu NpPOU3BOLCTBO




OBBEAMHEHHARA

@J ABUTATENECTPOUTENLHASR @ onK | CATYPH

KOPMNOPALUUA

CRGTEIRG]  20.35
EX

Mepepossbie @) LHOPOBO
WHXXeHepHble HHH’EHHHPHHF
WwKonb! ; T

NEPEADBLIE UNDPOBLIE
TEXHOADMN s o CompMechLab

MexxayHapoAHbI TeXHONormueckuim ¢popym
“UHHOoBauun. TexHonoruum. NponssBoacTBo™.

Kpyrnbii cton «TexHonormm cosgaHusa umdposbix AoBoMHUKOB I'TQ
Ha OCHOBHbIX 3TanaxX >XM3HEHHOro uukna»

HUMY m O/MTEX  CML!

21 anpens 2023 roaa, r. PoibuHck

OnbIT pa3paboTkn n BHEAPEHUA DKCNEePUMEHTAJIbHOWN TEXHONIONMu
uncpoBOro ABOMHMKA Ha npuMmepe mopckoro I'TAa

A.A. CebeneB

O poknapumke:
K.T.H., pyKOBOAMTENb OTAENa NepcrnekTUBHLIX pa3paboTok B ABUraTeNeCcTPOEHUM
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