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OOLme NOHATMA U MEeTOAONOrnA pacyera

PacuéT BbIHYK/IEHHBIX KOJIeOaHUM TTpEICTaBIIIET COOOM pellieHUs YpaBHEHUM JUHAMUKU B OOIIIEM BHU/IE:

[M{i}+ [Cup+ [KRu} = {F(0)}

[M] — marpuna macce, [C] — marpuna gemndupoBanus, [K] — maTpuiia »xecTKOCTH,
{ii} — BexTOp yckopeHuii B y31ax, {u} — BeKTop ckopocTel B y31ax, {u} — BEeKTop mepeMeIieHuii B y3nax,
{F(t)} — BexTOp IpHI0KEHHBIX BHEITHUX BO3JICHCTBUM.

Pa3yioxkenue 1mo co0CTBeHHbIM opmMam IIpsiMoe HHTErpUpPOBaAHME
* Hcnonp3oBanue uHrerpaia [roamens * Hcnonb3oBanue metona HeroMmapka
* Hcnonb3oBaHue COOCTBEHHBIX (POpM * Mcnoap3oBaHue 3aTyXaHus U3

eMII(UPVIOIINX CBOUCTB Marepuaia
* Hcnonb30BaHUE €IMHOIO JOTapU(PMHUIECKOTO A ¢upyrom p

JIeKpeMEeHTa KoJieOaHUi



O6nactu npumMmeHeHus
ABTOMOOMJILHBIM TPAHCIIOPT

Harpy3ku OT IBMKEHUS ¢ YCKOPEHUEM — PA3TOH U TOPMOKEHUE

JIBYKEHUE TI0 HEPOBHOM I0POTe ” | — y
A |

Pexum nmomgbema Ky3oBa

Harpy3ku ot /IBC, TpaHCMUCCHH 1 KOMIIPECCOPA ITHEBMOCUCTEM
Ke1e3HOMOPOKHBIN TPAHCIIOPT
Harpy3ku ot Tporanusi ¢ MecTa, 0CaXXMBaHUS WA TOPMOXKECHHUS
Harpy3ku oT coynapeHust BArOHOB IPU MAaHEBPOBOU U
COPTHUPOBOYHBIX paboTax
Nuaycrpus pa3BiieyeHun
Harpy3ku oT BUOpOAKTUBHOTO 000PYI0BaHUS

Harpy3ku OT pe3Kkor OCTAaHOBKH JBUKYIIAXCA YaCTEH
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O6nactu npumMmeHeHus
O0opyroBaHue aTOMHON U He(pTErazoBou MPOMBIIIJIEHHOCTEH

Tensi000MeHHUK KOHTYPA PacxoJia’KuBaAHUA

Harpy3ku oT BUOpOaKTHBHOTO 000pY/10BaHUS

Harpy3ku oT JUCTUILIIATA B PEKUME 3aIlyCKa

1 popma konebaHuin 2 hopma kanebaHuit 3 dbopma koneGanuit 4 hopma koneGaHui

M 00J1bIIMHCTBO HE 03BYYCHHbIX 0Tpac.11eii MAIINHOCTPOCHHUS, A TAKYKC CTPOUTC/ILCTBA



NMpumep pelueHna 3apgauu

IIpOYHOCTHOM pacyeT paMbl KOMIIPECCOPHOH YCTAHOBKH

Ha paMy ycTaHOBJIEHBI JJIEKTPOJABHUIATEIb U KOMIIPECCOP KAXKAbIM M3 KOTOPbIX SABJIACTCH NPUYNHON
BUOpaMOHHOIO0 Bo3aeucTBUsA 4 I'11l
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MMpumep pelwieHUsA 3apgadum

IIpOYHOCTHOM pacyeT paMbl KOMIIPECCOPHOH YCTAHOBKH

FO310MUHKOU JAHHON MOJEJU SABJISETCHA NMOAX0A K 3a[JaHUI0 KPYTOBOI0 BUOPAIIMOHHOTI0 BO3AeCTBUA

BeptukanbHasi COCTABIISIONIAS HATPY3KH ['opr3oHTaNIBHAS COCTABIIAIONIAS HATPY3KH
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MMpumep pelwieHUsA 3apgadum
IIpOYHOCTHOM pacyeT paMbl KOMIIPECCOPHOH YCTAHOBKH

Pe3yabTarsl pacyera BbIHYKICHHBIX KOJIeOaHU

AHI/IMaI_[I/IOHHa}I KapTHHa U3MCHCHU:I KapTa OKBUBAJICHTHBIX HaHp}DKCHI/Iﬁ B
OKBHUBAJICHTHBIX HaHpH}KCHI/II/I KOHerTHbII/I MOMGHT BpCMeHI/I
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MMpumep pelwieHUsA 3apgadum

IIpOYHOCTHOM pacyeT paMbl KOMIIPECCOPHOH YCTAHOBKH

Pe3yabTarsl pacyera BbIHYKICHHBIX KOJIeOaHU

AHVMaNMOHHAs KAPTUHA U3MEHEHUS ['padpuk rOpHU3OHTAIBHBIX MTEPEMEIICHUS
CYMMAapHBIX JUHEUHBIX EPEMEIICHUN BEPXHEH IUIUTHI
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MMpumep pelwieHUsA 3apgadum

MOI[eJ]I/IpOBaHI/Ie Bnﬁpaunonnoro HCIIBITAHHUA KOPIIYCHBIX I[eTaJIeﬁ Ha CTCHIC

OCo0eHHOCTH PacYeTHOM CXeMbI

[IpUCyTCTBYIOT KOHTAKTHBIE 30HBI
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NMpumep pelueHnsa 3agaum

MOI[CJ]I/IpOBaHI/Ie Bnﬁpaunonnoro HCIIBITAHHUA KOPIIYCHBIX IIETaJIeﬁ Ha CTCHIC

Haun0oab1uil HHTEpeC BbI3bIBAJIM BePTHKAJbHbIE NEepeMellleHUs
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MMpumep pelwieHUsA 3apgadum

IIpoYHOCTHOM pacuyeT 0AIIEHHOI0 KPaHa

MopeaupoBaHue NMOBEACHUA KPaHA MPH AeMCTBUU NMYJIbCAIMOHHOU COCTABJISIOIIECH BETPOBOH
HATPY3KHU

a APM Structure3D x64 - towercrane.FRM =; D_‘n
Qaiin  Pegax: Bua Harpyskn U w  Ceoiicrea [ Pacuersi Pesynerat  OkHo  Cnpaska
D W S8® 2o D2 i d @b B8 4 09600060 9. Fh AQab e, B RN XA/AL HEa S SN d;
-y I - PP P Weeronss - BLES L ureso ¥ - 1518 Wserepnox = - : Harpyzka(MHoxuTens) - OT BpemMenn (cek) = B -
Vo fi s ) BT AP LG50 . NIl O $&34ic B ig i il o cransuue snemern e
= T = T i IVIXHEJEIH'1I@IX'IEI1@I32I@IIGI~HMIW XI\I\ IZI
k S 3 T 1
g o I|||||I\|||\I|||\|I|\|||I||||\I||\||I|||||I|||\|I|||||I\||||I
B =3
= o
5 s =
® © :
i T
R <
& o7
o
o

Xocex;, Y:- 99:.0.62

XML E=% 20l ER@BED OO0 THEAND

" Bugenenue saxatoii /IKM. CHATS BbiaeneHMe 3axaToit MKM. CMeHa pamki MPAMOYTONBHIK/OKPYKHOCTb-HAXATHE KHONKH Tab M mm X = -834.28Y = 4096.79 Z = 12930.00 Bu6pate rpynny Jib

s MM L ERENSE BO00 s+ B [P [ ¢ [t L @T IR (me(ms] e 2@ bR B iR S i PAASESE



NMpumep pelueHna 3apgauu

IIpoYHOCTHOM pacuyeT 0AIIEHHOI0 KPaHa

AHUMANHUSA OTKJIMKA KPAHA HA NMYJIbCALMIO BeTPa ¥ rpaukK nepeMenieHusi CTPeJibl
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MogroroBka Mogenu Ansa pacyeTa BblHYXXAEHHbIX KonebaHumn
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3apaHne uaMmeHeHUst Harpy3ku Bo BpeMeHMU

— 0

Harpysku | WHcTpymenTel  CeoucTea  MpoekTupoBaHue

Harpyzka(MHoxxutens) - o1 Bpemenu (cek)
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o7
CayyaiHBIE HarpyXeHua... g Crpaska
My rpaduk Harpysm...
TuHeRHas Ha a Ha nau

Hocek, Y- 059:1.01
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[MpenBapuTenbHble pacyeTbl

JIMHEHHBIN CTATUYECKUI pacyer
9 Pacuer ?

Pacuet

[¥] NiavieliHent craTideci paceT =

NMiHEHBIT CTATUHECKMIA pac-eT &
OueHKa KOppeKTHOCTI/I ANR 3arpYXeHns | Bec + CTaTHYECKWE Harpyskn v
AnA 3arDyKeHHS v , - :
YuMTbIBATL NONE TEMNEPATYP (M3 CTAWOHAPHOA TENNONDOBOAHOCTH)

o
YuuThIBaTb None TeMnepaTyp (M3 CTaWIOHaPHOA TENNONPOBOAHOCTH) p acq eTHOH CXGMI)I YHUTBIBATS MoNe TEMNEPATYP (3 HECTALIIOHEPHON TEMAOMPOSOAHOCTH)

ANA MOMEHTA BREMEHV 0-0
YYMTBIEATE NONE TEMNEPATYP (M3 HECTALMOHAPHOM TENNONPOBOAHOCTH)

Ana MoMEHTa BpEMeHr 0-0 JarpyKeHme
YunTeIBaTE NONe Aasneri us FGA

. YuMTBIBaATE NONE TemnepaTtyp us FGA

YYMTHIBATD NONe aasneHd n3 FGA

YJUMTBIBATE NONE TemMnepaTyp 13 FGA B I/ICHOHB3OB3HH9 B KaquTBe [ IPacuet yeroliasocT

ATepalma
> NpeaABaAPUTEJIbHOr0 HArPYKeHU A Jcommseree e b
[ |PacueT ycroitumsocTi @ L [ Hemweiiresii pacser % U
[ CoberBetibie YacToToi = II p ) | p acderTe yacrort BeiHyKaeHHsIe Konefans ~
|:] Hﬂﬂmﬂ?‘mﬁ pacueT & ANA 3arpyXeHns BEDTMKBJ'I:I‘BQ AWHEMHHECKaA W
HaCTOTbI 1 OPMbI € NPEABAPUTENBHBIM HArPYXKeHUeN | Bec + CTaTudecky v
D BoiHyKAeHHbIe Konebanna Y Wcnonb3osate H.Y. us sarpykerna | Bec + CTatwyenae Harp v
[ ] rapmorsueccue KoneBaHua v
[ ] YeTanocTHuii pacHeT ANS cyuaiHeIX HarpyKe i & I/ICHOJII)3OBaHI/Ie B KanCTBe || rapmoruuecue konebarmns v
w [ ] YcranocTHe paceT Ans cyuaiHex H eI 2
[JPacier craumonepro rennorposossocry v Havanbubix Yceaouii (H.Y.) rm——
[ ]PacueT cTawoHapHoli TENNONPOBOAHOCTH s
Pac4eT HECTALMOHAPHOI TENNONPOSOAHOCTH ®

Hpn p acq eTe qaCTOT PacuyeT HeCTalLoHapHOii TENNONPOBOAHOCTH v
3anoMHUTL OTtMeHa 3anoMHHTE OTMena
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[MpenBapuTenbHble pacyeTbl

Pe3yabTarsl pacyera COOCTBEHHBIX YaCTOT ABJISIOTCH OCHOBOM /IJIA
KOPPEKTHOI0 32JaHUS APAMETPOB PacyeTa BbIHYK/ICHHbIX KOJICOAHUI

CoOCTBEeHHBIC YACTOTHI

Y ? n hvd (4 ()
e [Tepuon nepBoit COOCTBEHHOU (hOPMBI YBEIUUYCHHBIN B 5 pa3 onpeesiseT

LA v OKOHYaHME BPEMCHHOI'O HHTCpBaja
PacuyeT yCToiN4mMBoCTH v
CoficTeenHble YacToTe! a YacToThl COBCTBEHHBIX KONEEAHWA

CBOWCTED 3HaueHne

MoaansHole Maccu (4.m.) n cymi v = [M1} "= [CL.{x} = [K].{x}={F(t)}
Anroputm pewenns CNAY gas M) =[C.00 < [Kl.ixj={Ft)}  Sparse
ToYHOCTE peweHns 0.001

YuMTbIBaTL NPEABapUTENEHOE HarpyxeHue
CofcTBeHHEIe YaCToTh

N [panfd] [ny S}
1 81.6498 12.995 0.0769529 4.5%e-05 4,5%¢e-05 10,2

ANA 3arpyXeHns MM X [%] oMM X[ MY [%)

[ HenmHelmbit pacueT S P MakcnmaneHoe KON-80 HTepaLui 100
DopMa... ; .
OBbEm onepaTMEHOW NamaTk, M& 8000
[]Bemyxaerrsie konebaris v ¥pPaHEHWE PAIN0OKEHMA MATPHLEI AutoDecide
[ P sowefiion S O 07 7*5:0 385 Pasmep BpemeHHOro daina 1500
’ , 00389
[T] YcranocTHbit pacueT ans caysaiHbix HarpyxeHwit v Kon-80 MOMEHTOB BpEMEHM 10
[]PacueT crautoHaprHoii TennonposoaHOCTH S ANropwTm peweHns PaznoxeHne No coBCTEEHHEIM QOpMaM
Norapudmuyecknii gekpemenT KoneBaHui 0.3
PacyeT HECTAWMOHSPHOM TeNNoNPOBOAHOCTH v Kon-e0 coBcTeeHHEIX hopm B8
MUHHUMANBHAA YaCToTa Yy4ETa cobCTBeHHBX dopm, [Tu] 0
LWar no spemenn, [ 0.001
SanonrTe | Otmena YCTanocTHbii pacuer ]

OKoH4YaHWe BPEMEHHOro MHTEpBana, [c]
Pacuyét nposoauTea ¢ 0 40 YKA3aHHOrO 3HAYEHWA BPEMEHM
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CoOCTBEeHHBIC YACTOTHI

.
.

[MpegBapuTenbHbIe pacyeTbl

Be/lM4uHBI 3HAYEHUH CYMMAPHBIX MOAAJIBHBIX MACC YKA3bIBAIOT KAK0E KOJUYECTBO COOCTBEHHBIX (popM
HEe00X0MMO Y4eCTh MPU MCMOJb30BAHUU AJITOPUTMA PA3JIOKEHUS M0 COOCTBEHHBbIM (hopMam

_Cobicreersie wacToms! macast () u e X macc (c.m.m.) e e
N [paak] [y G} M X% e X[%] Y% cmon Y[%] mm.Z[%] cumZ[%] A
62 499.406 7.4829 00125813  0.000246  87.2 4.17e05 842 0.000555  47.1
63 516,673 82.231 00121609 4.29e06  87.2 0.395 846 0.626 47.7
64 530.982 845084 00118331  0.0273 87.2 0.00516 846 0.000971  47.7
65 547.254  87.0982 00114813 0.0421 87.3 0.0386 846 0.0115 47.7
66 562.548 89.5323 00111692  0.503 878 0.00167 846 0.00281 47.7

57%6.037  91.6791 0.0109076 00655 87.8 41711 846 0.000138  47.7
EIB!E.- oows26 1238 leo2 ooz lsas  l747e06 lor7 |
69 628.767 100.071 0.00999286  0.761 91 0.00492 846 0.000465  47.7
7 63353 100.831 0.0099176  0,0187 91 0.0105 847 0.00191 4.7
71 643.35 102.392 0.00976635  0.00353 91 156605 847 0.00143 47.7 v

_Cobicreersie wacToms! macast () u e X macc (c.m.m.) e e
N [paak] [y G} M X% e X[%] Y% cmon Y[%] mm.Z[%] cumZ[%] A
98 819.408 130.413 0.00766795  0.00113 93.4 0.0961 87.5 0.0431 521
99 822257 130.866 0.00764139  0.006 93.4 0.192 87.7 0.285 523
100 823.593 131079 0.00762899 0.000866  93.4 127 8.9 0.305 527
m 837.45 133.284  0.0075027% 0.00179 93.4 L neos se 9 334 se

us7 614 136.493 0.00732636  0.000259  93.4 471
lm-m__
s?s 933 139,409 000717313 0.0184 935 0.0655 0.303 65.5
105 893.33 142.178 0.00703344  0.0124 935 0.206 90 2 0.351 65.9
106 896.632 142.703 0.00700754 0.000642  93.5 0.107 9.3 0.0145 65.9
107 899.408 143.145 0.00698591 0.000355  93.5 0.0453 90.4 0.00248 65.9 v

CobCTBeHHbIE 4acTOTbI MonanbHbie MAch! (4.4.) 1 Cymsl macc (cmm.) no ek
N paakd g © WX (%] cmm X% mm Y[%]  cmm Y (%] wwZ[%]  cum Z[%] A
141 141166 224.673 0.0044509 0.00167 94.1 1.36e-09 927 105 746

142 14219 226.302 0.00441887  0.00127 94 l 0.000127 927 8.21 828

143 1464.28 233.047 0.00429099  0.000498 0.00963 92.7 0.216 83
—E-

145 1496.36 238.153 0.00419899 000841 92. 87.5

146 1521.75 242193 0.00412893 0.000425 94.[ 0.0 149 92.7 0.382 87.8

147 1534.02 244147 0.00409589  2.1e-05 94.1 0.00857 97 155 89.4

148 1541.98 245.414 0.00407475 4.48e-05 94.1 0.000976 92.7 0.119 89.5

149 1576.36 250.885 0.00398589  2.96e-06 94.1 0.0172 92.7 0.0749 89.6

150 1579.17 251.333 0.00397879  6.59e-06 94.1 0.00351 92.7 0.0137 89.6 v

ITo ocu X nocrtarouno 68 popm

ITo ocu Y gocrarouno 103 dhopmbl

ITo ocu Z nocrarouno 144 popmsl

t DUHYECKEA HENWHERHOCT
h 0BLwan HenuHeHoCTE

‘ JuHediHbIi KoHTaKT

= XFEM
o3 H TpeLLMHBI-KH3Hb/ CMEPTE 3NEMEHTOB
o3} % BuiHyaeHHbIE KoNeBaHnA
I\ ¥cranocTbiii pacuér
o] a Tapmonnyecknii aHanns
T Cranebie 3nemenTe:

1] Apmupoeannsie 3nemenTe:
Al OyHaamenTsl
.2, PCY

M Cranuan TENANNANNRANNAC T

CeolicTEO
B [M].{x)"+[CL{x) + [K].{0) = (F(D)
Anroputm pewenna CNAY ans [M].04" = [C]. 00" = [K].pg={F (]}
TouHOCTE pewenna
MakcumaneHoe KON-B0 MTepauumii
O6bEM ONepaTMEHOR Namaty, M6
XpaHeHWe pasnoxeHUa MATPHLE
Pa3mep BpeMeHHOro Qaiina
OxOHYaHWe BPEMEHHOTO WHTepBana, [
KoNn-80 MOMEHTOE BPEMEHI
Anropwutm peweHna
NorapumMr4ecknii AeKpemMeHT KoneBbanuii
Kon-g0 cO6CTEEHHEIX GOPM
MuHMManbHas YacToTa y4éTa cobcreerHen dopm, [Mu]
Lliar no epemenw, [
YCTanocTHeIA pacqeT

3HaueHmne

Sparse

0.001

100

8000

AutoDecide

1500

0.0385

10

PaznoxeHne No coBCTBEHHEIM QOopMam
03

Kon-so cobcreennbix dopm

O6wee YN0 CoBCTEEHHEX GOPM, KOTOPEIE BYAYT YYWTHIBATECA NPW PACYETE PAZACKEHWEM NO

COBCTEEHHBIM hopMam




N\ ANMM Feeie\

[MpenBapuTenbHble pacyeTbl

CoOCTBEeHHBIC YACTOTHI

Ilepuoa 4acToTHI, HA KOTOPOIl A0CTUraeTCH TPedyeMble 3HAYEHUA CYMMAPHOI MOXAJILHON MaCChl,
omnpeae/sierT Aar N0 BpeMeHM U KOJIUYeCTBO MOMEHTOB BpeMeHu npu Mmetoae IIpsiMoro uHrerpupoBanus

YacToThl COGCTBEHHDBIX KOAEGAHMI x HacTporKu NporpamMmel v 0 X
H= oo
CobcTBeHHbIe 4acToThl MoaansHbie Maccs! (M.M.) M CyMMBl MOANBHBIX Macc (C.M.M.) No HanpasneHnaM MCK - t P — ~
N [pan/c] [y [ MM X [%] MM X[%] mm Y[%] oMM Y[%] mm Z[%] cmm. Z [%] A ! l/lj Obiwias HennHesinocTs
141 1411.66 224.673 0.0044509  0.00167 94.1 1.36e-09 s2.7 1.05 74.6 ‘ L —
s s mow  ovms Guwes sei oo 327 021 65 = XFEm
[1a4 [1477.00 _[235.014 _Jooomasiss [nooosa _lsai [ssseos Joa7 [sm _lass ] HO oCHu Z H606XO JIANUMO 144 (I)OPMBI 0 B Tpewume-sasus/cueprs snewmenros
145 1496.36 238.153 0.00419899  0.000841 94.1 0.00476 92.7 0.649 87.5 [+ E}‘:’ BhIHWEHHHe koneBanna
196 152175 242193 0.00412893 0.000425 941 0.0143 s2.7 0.382 87.8 [\ Ycranocrrbii pacugr
147 1534.02 244,147 0.00409589  2.1e-05 94.1 0.00857 92.7 155 89.4 @ ﬁ FapMOHHHECKMii aHanMs
148 1541.98 245,414 0.00407475  4.48e-05 94.1 0.000976  92.7 0.119 89.5
149 1576.36 250,885 0.00398589 2.96e-06 941 0.0172 92.7 0.0748 39.6 ~ T Cransmbie snementsi
150 1579.17 251.333 0.00397879  6.5%e-06 94.1 0.00351 92.7 0.0137 89.6 v -- H ApPMHPOBAHHBIE 3NEMEHTBI
= % :():’;ABMEHTI:I
M Craiunuanuza rennnnn neAAuACTL d
CBOACTED 3HaueHne
n B [M].{x)"+ [C].{x) = [K].{x} = (F (0} A
Anroputm pewenuna CNAY aaa [M].{x}" = [C.0d" = [K].{d={Ft)} Sparse
. J— TOYHOCTL pewweHna 0.001
[ITar mo Bpemenu coctaBut: 0,00425/10 = 0,000425 e g g
O6bEM ONepaTHEHOM NamaTh, M6 8000
XpaHeHWe pasnoXeHna MaTPHLLI AutoDecide
Pazmep EpemenHoro daina 1500
OKOHYaHWe BPEMEHHOM0 UHTEPEana, [d] 0.0385
(V] . * _ Kon-g0 MOMEHTOB BpemMerHn 181
IIpu panee HailgeHHOM MHTepBajie BpeMeHu: 0,077*5=0,385 - g e Comce e,
> > Norapupmmuuecknii AeKpemeHT KonebaHuit 0.3
Kon-60 coBCTBEHHEIX HOpPM 8
MUHAMANBHAR YaCTOTa Y4ETa COBCTEEHHBIX dopm, [y
0000425
YCTanocTHBIN pacqeT O
KonuuectBo MomeHTOB BpeMeHu coctaBut: 0,385/(0,00425/2)=181 -
p * 2 M War no spemenu, [c]
MaKCHMaNbHOE SHAYEHWE Wara NO BPEMEHM, HCMOALSYEMOE B PaCc4ETe MPAMBIM
- WHTErPUPOBaHUEM, PEKOMEHAYETCA Ha3HAYaTb He MeHee 0,1 0T nepnoaa (1) Han6onbwen us
MPEANOAAraeMeIX K YYETY HacToT
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HacTpouku nporpaMmmsl

=] APM Structure3D x64 - Staxepxa Al Gl

Pacyeti P OkHo

‘(2] oain P P Bug Py
D H @ 2o -

Harpyzkn

WHcrpymenTsl  Ceoifctea N

=

imp@hoe L3 L 906008 ATl NE B Se@ e

HacTtpouku pacuyeTta
HenocpeacresenHno u3 auaJjora Pacuer
APM Structure3D x64 - STM_AI'IMZFRM - [MpownzeonsHeIi BUA] —_ g

Cax B & h S B

L0600 4.0k aadall ol dm

et MAAL HE G S5 CN M

J£

H = o A I & iz BT e e deu »
‘G@ s 2% EMmowaa V- BB @ Bl 100200 - BT S 55 apraep 2551 croacumaosz s D0 1 S g = 2 Bl O v R @R 0P Bl e 1080 20mm - BT B 25 Aeyracp 2561 CToACUM 2093+ DR DR 1 v 45 1S W4 = F B o o g £
; o - 3 Lo Tt oo : L : i : : . . 3 T . . " . . . "
BRR T EEN LT LN PR LT TS N LRI RN TR PP PP LN R P L - A it L B ] 2 &N
- e
Hactporikn nporpammel v B X |3 -0.45 0.4 0.35 0.3 025 = 3 r 1 -1.26  -1.2 -1.18 1.1 -105 -10 08 99 08 D8 075 D7 0656 D6 D5 D5 D46 04 03 03 028 02 D15 91 -0.08 0.0 .0 0.1 0.15 02 0.25 0.3 0.35
HE o o b e e e[RRI T e e e b b B e b b e b Do b e b e b b ek e ek e e b b b b b Do b b bt
X ) s s
[#-~b OAHOCTOPOHHME ONOpLI/KaHaTbI A E_’ k Ii o PacueT ? L
N ! leomeTpuueckan HennHeiiHocTs T2 % -=
" i ﬁ P . N = z P Q OBLuyne HacTpoiikK 3
b [ ®uanueckan Henunedinocts S b - S o & |-
r: 06 . L. L= [V] Misrsesirnni craTuaeaont pacier A 6] @ JNnneiinan cratuka
a8 HENMHERHOCTE Ch = H .
K 3 mv o - O (S . -5 Buimyxaennbie konebanma |
= B, Nuneiinbiii konTaxr N - - ANA 3arPYKeHMS | CobcrBerHoNi Bec; CTaT. Harpysuno Z() v £, UscroTe! cobcTeenmbi xonebanmii L
E - XFEM o = o=
= LV R S——— Fe 5= YMTLIBATS Mone TeMNepaTyp (M3 CTaLMOHAPHON TENNONPOBOAHOCTH) &
i 156 BuiryxaenHsie konebanua n - i |l - YUMTLIBATE NONE TeMNEPaTYP (13 HECTALYOHAPHON TENNONPOBOAHOCTH) &
r \_ YeranocTreii pacuér o Fd o - Ang momeHTa spe 0-0 [
P |A Tapmoruueckuii ananus - & ls N A
I CTansbHbIE 3NEMEHTEI villeZ i ) a eHNE
< : o~ <N z YUMTBIBATS NONe AaBNEHMii 3 FGA
" : FU er17 opever L&
78 CeoiicTe 3HaueHue = A lle= YUMTLIBATE NONE TEMNEPaTYP M3 FGA <
= 5 o [+~ ATepaunA
7 B [M].{x)"+[C).{x)" + [K].{x}={F (D)} ﬁ—_ 2 S CeoiicTso 3HaueHne B
Anroputm pewenna CNAY ana [M].{x} " +[C.. Sparse - o - B M+ [C){x} + [K]. o) =(F (1)} e
Q TOUHOCTE peWweHHa . 0.001 Qs = [racuer ycrofiwsocri ANropuTM pewenua CNIAY ana [..  Sparse
Q MEKFMMEIII:HDE Kun—fa WTepauymin 100 - q - W= ) TOUHOCTE peWeHNa 0.001
O6bEM onepaTMEHON NamaTu, M6 8000 @ — ~
A {:] , 7 - a = MakcumaneHoe Kon-eo uTepaunin 100
XpaHeHMe PasnokeHns MaTPHLE AutoDecide - Ot AHBIA pacqeT v O6béM onepaTHeHOil namsTy, ... 5000
Pazmep BpemMeHHOro daiina 1500 N o XpaHeHNE PasnoKEHUA MATPH AutoDecide
& o P o uKTepEan, [ 1 - @ |- [¥lBoryraesiote xonefarinn & P:smep sp:meunnrn ¢aﬁn: - 1500
o z
S, n-na MOMEHTOB BPeMeHK ;0 _ o ‘ i [ = ans sarpyxerns | KomBuHaums 3arpyxerit 1+2 v OKOHYaHWE BPEMEHHOrD MHTEPEA... 1
mpmu peweHns 'a3N0MEHNE NO COBCTBEHHEIM GOopMam - i KON-BO MOMEMTOB BpeMeHN 10
L] Norapupmnyeckmil gekpemeHT KonedaHui PaznoxeHne No (o6 TBeHHI M o - z [#]YacToTs! u dopHs ¢ npeaBapUTENLHEM HarpyKeHuen | CTaT. HarpysKM e v ANropHTM pewenns PasnoxeHne No cobc...
m - L=
Kon-Bo co6CTBEHHEX GOPM o &@.l2- JlorapHdMUYECKIil AEKDEMENT KO.. 0.3
g‘ MUHHMANABHAA YACTOTa Y4ETA COBCTBEHHEIX .. O N ;' - Yl¥enanszosate H.Y. u3 sarpywens | Crar. rarpyzmno (k) v KON-B0 COBCTEEHHEX HOPM 8
4| War no spemenu, [ 0.001 E'i = .1‘ o MUHUMaNEHAA Y3CTOTa yuéTa C06C.. 0
# | Yoranoamuii pacuér O o ™
- - Cr A @ LWar no Bnu:rmn. Fcl 0.001
= o = B ~ . . YcTanocTHeIA pacuéT O
== N (e [[] ¥cranocTHuiii pacseT AnA crysaiiHeIx HarpyKeHt v
o ARropuTi pemennn . - = E [ PacueT crawionapHoit TennonposoaHoCTI v
B || Pewenme 3agaunt [M].p4" + (00 + (K. b= (F(t)} aArOPUTMOM 'Pa3noseHMe N0 COBCTBEHHBIM o~ B
- | BOPMAM TPEGYET NPEABAPUTENLHOND PACUETA COBCTEEHHLIX HACTOT/GOPM W HE yUHTEIEaET = F=2 = PaCUET HECTALIOHSPHOI TENNONPOBOAHOCTH v
3 B CBOMCTBAX Anroputm ﬂpsimue WHTErpupoBaMue : z ; - z X Kon-
< | yuuTeiBaET AEMNOUPOBAHIE MATEPHAna, HO HE ¥ T Ackp o - y‘ t—’! 2= V‘t, L‘on BO MOMEHTOB BpeMeHn - —
x n-: 5 .'K : - — — neno Ton Epeues B KOTOPHIX =) MM G8e+03 tam
g - -m
[T Lz . 126e+03 wm  2.5e+03 Mu
= —

BrigeneHine 2axaToi KM, CHaTe BugeneHne 3axaToi MKM. CMeHa paMki NpaMoyronbHUK/OKPYXKHOCTE-HAXKATHE KHONKW Tab

BRTINGSE D00+ 48 FHELE [a]alzt Ill}lgl?lbl%-—l—'ﬁ.@-'f,

Buigenenme saxaroii IKM. CHaTe Bsigenenme saxatoil MKM. Cuena pamin MpamoyronsHnk/OkpykHOCTb-HaxaTe kHonkw Tab

M mm X = -22490Y = 7674.90 Z = 5267.95

FARTl4S BO004s + B [FFaw [ 6231555 [a].]m

LY

Bu6parts rpynny MNarowagxa

o[ i i e A b b I b L, B LN IT B Ba LB 2 R 1
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PesynbTatu |0mo Cnpaeka

Bei6Op MOAENK ANA BLHIBOAA PE3yALTATOE...

PesynbTathl pacuyeTta

BHyTpeHHHMe HATPY3KH B y3JIaX 3JICMEHTOB B KOHKPETHbIII MOMEHT BPeMEeHHU

APM Structure3D x64 - Pama 1600 pab nonoxenne — konua.FRM - [Harpyzku] - a
CeoMcTEa Pacuetel  Pesy Okvo  Cnpaeka -8 X

o aeiaEe 1 B0F668 9.0 % QA Le B LRk KALL HEA S OO M

o

‘-g,ﬁ;.Onupa ”-’ﬂ‘.m

o

I
o
A

=

It
n

KapTa pesynbTaTos...

HacTpoiiku kapT pesyneTatos FGA...
HEI‘Ipﬁ)I(EHMH B (EYEéHWMW

CwnoBbie GaKTopel B 3INEMEHTE..,

Peakuuu & oNopax...

Cpes KOMNO3WTA...

K03 GUUMEHT KOHUEHTPALWNN HAMPRXKEHWIA..,
OnpeaeneHne LEHTPA UN...

Tabnuua pacioja...

Pesynetatel PCY...

YCTOMYMBOCTh..,
CoBCTEEHHBIE YACTOTEL...

AHUMaLMA

BEIHYy®#AeHHEIE KONEBAHKA..,

MNapameTpul BHIBOAA AHWMALMW BEIHY#AEHHBIX KONe6aHWA...

Tpaduk nepemelleHns

Fpaduk HanpAXEHWIA

[oNroseyHOCTE NPW CY4aliHOM YCTaN0oCTHOM HArpyXeHnHu. .

CnekTp No pesynsTaTaM rapMoHWYEeCcKoro pacyéra

AWanasoH pesyneTaToB..

MNapameTpel BIBOAA PE3YNBTATOB..

fdodi iy Bl bwd oo &5 0

L4

A,
£Z

~ Bt Ff @ cpyrnoe D=100 = - 15 ks Wl e B El a T AL W@ X7 oz oo g o B e o -
Pl il B & & oSGl Y@@ ig i Al _° Cranehue snemertu AN K" &P

=re

FETEYR EF
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