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MokaxwuTe CBO paboTy.
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; )

BaXkHenLWM KOMMNOHEHTOM KOHCTPYMPOBaHWA N3AeNNs ABASIOTCA NHXEHEePHble
pacyeTbl. IMeHHO Ha pe3ynbTaTax pacyeToB ba3vpyeTcs Kax bl 3Tan rnpowecca
KOHCTPYMpPOBaHUSA. YTOb6bI 4OCTVYb NPEBOCXOAHOMO KavecTBa NHXEHEePHbIX pacyeTos,
paboynm rpynnam TpebyeTcs KOMMIeKCHOE U B TO Xe BpeMs UHTYUTUBHO MOHATHOE
NpUIOXeHWe, KOTopoe 0becneynT TOYHOCTb BblUMC/IEHNIA, OTC/IeXBAEMOCTb, 3aLLNTY
NHTeNNeKTyalbHON COBCTBEHHOCTU U ByZleT KOPPEKTHO 0TObpaxaTthk npoLuecc paboTbl.
C nomowbto PTC Mathcad 3T 3aga4m peLuaroTca NpocTo.

MpunoxeHue PTC Mathcad o6nagaet npocToTo

B MICMOB30BaHNN 1 3HAKOMbIM NHTEPPECOM, C
eCTeCTBeHHbLIM MaTeMaTNYeCck M NpescTaBaeHVeM 1
NHTeNNeKTyanbHbIM yrpaBaeHeM eanHULLAMY M3MepeHNs.
YTO Camoe BaXHOE, BEIYNCINTENbHbIE BO3MOXHOCTA
NPUNOXEHVst 06eCneUnBaroT ropasso bonee ToUHble
pe3ynbTaThl, YeM 31eKTPOHHbIe TabauLbl. Vicnonb3sys
6oratbin MaccmB GyHKLMOHANbHbBIX BO3MOXHOCTEN B
061aCT MaTeEMATUYECKMX PAaCYeTOB NpuaoxeHns PTC
Mathcad, Bbl CMOXeTe 33/J0KyMEHTMPOBATE CaMble BaxXHble
NHXeHepHble pacyeTbl, 1 3TO byaeT He CI0XHee, Yem
3an1caTh 1x Ha ncTe bymaru. Mokaxunte pesynbTaTl
CBOEeV paboTbl, MCMONb3YS PA3HOOBPA3HbIE BO3IMOXHOCTN
GopmMaTUpPOBaHNSA HapAay C rpadrikamu, TEKCTOBBIMY
610KaMU 11 M306paxeHUaMN, CObPaHHbIMK B eAVHOM
[OKyMeHTe, OTGOPMaTNPOBaHHOM Ha NPOdECCUOHANBHBIM
YPOBHe KauecTBa. [l Toro, 4Tobel CO3a4aBaTb Man
NCnonb30BaTh AaHHble PTC Mathcad, cneuyvanbHble HaBbIKA
He HYXHbI.

Korpaa Balla MHTennekTyanbHas COGCTBEHHOCTb AOCTYMHa
BCEM Y4YaCTHWKaM, erko YUTaeTcs 1 pa3MellieHa B enMHOM
XpaHWNMLLe, Bbl MEPexoanTe OT yrnpasneHus nHpopmaumei
K MCMO/Ib30BaHWIIO ee B kKayecTBe NCTOUHMKA KOHKYPEHTHOMO
npenmMyLLecTsa.

OCHOBHbIe npenmyLiectea

3almeHHas nepefada KOHCTPYKTOPCKOro 3aMblC/ia 1
MPOEKTHbIX 3HaHUN.

MHTyI/ITI/\BHO MOHATHOE MOCTPOeHNe pac4eToB C
NCMONb30BaHVeEM CTaHAaPTHOTO MaTeMaTn4eckoro
npeactaBneHnd.

Co3pgaHve JOKyMEHTOB NPOdeCccMoHaNbLHOrO KauecTsa
C UCMONBb30BaHWEM aKTUBHbLIX MaTeMaT4eckux Gopmyn,
MNONHOQYHKLMOHANBHbLIX FPadurKkoB, RTF 1 n306paxeHui.

AfanTaums CTaHAaPTHbIX PACYETOB 415 OMTYMM3aLMN
U34€eVii HOBOIO MOKONIEHNSA U yCTpaHeHue
HeobX0AMMOCTY B BOCCO3AaHNM PACUETOB.
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MoBbILLEHE NPOVI3BOAUTENBHOCTH 3@ CHET MOJHOM
NOAZEPXKY eANHNLL 3MEPEHNS Ha BCEM MPOTSKEHUY
pacyeTos.

MrHOBEHHbIN AOCTYN K OOLUMPHOMY Habopy y4ebHbIX
MaTepuranos 1 PYKOBOACTB HEMOCPEeACTBEHHO

13 MPOrpaMMbl, YTO MO3BONAET ObICTPO AOCTNYL
HeobX0AMMOW NPOVI3BOANTENBHOCTY TPYAA.

PacueTbl

BbinonHeHve pacyeTos € MCMOAb30BaHNeM CTaHAapTHOW
HOTaLMM OnepaTopos ANs anrebpel, MaTeMaTNYeckoro
aHanM3a, AnddepeHUnanbHbIX YyPaBHEHNIA, NOTKK,
NNHeVHOW anrebpbl 1 np.

Bbluncnerue, peweHne CMMBOJIbHbBIX Bb\pa)KeHl/IVl n
MaHWNynnpoBaHue NMMn.

roaAepXka pasHbIx TMNOB GalinoB, BKAOYas:
- CKanspHble 3HaYeHWs), BEKTOPbI 1 MaTPULLLI;
- KOMMANeKcHble Ymcna.

- Co3paHvie OCTYMNHbBIX AN BbIOOPa CMUCKOB 3/1€MEHTOB
[N151 BbINONHEHS PACYETOB C MOMOLLIO TaKMX
byHKUMIA, Kak mose Co CNMCKOM U yrnpaBneHe BBOJOM.

4
H(s):=3- s
82 +8 8t 4+ T-s+5
solve, s
zerosi=s+4— —4
solve , s =1
poles:=s® +3 8" + Ts+5 —— | —1+2i
—1-2i
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TEXHWNYECKOE OrNMCAHUE

JlokyMeHTauua 1 npeacraBneHe PyHKUNN
[lokyMeHTaLwis v MpeAcTaBneHne © aHann3 aaHHbIX;
O6ecrneunsaroLLmii paboTy C HECKOBKIMM * ANMPOKCMMALWIA ¥ CTN3XNBAHWE KPUBBIX.
LOKYMEHTaMU, OPUEHTNPOBAaHHbIN Ha 3a4a4n nHTepdhenc
NOML30BATENS. © BepoATHOCTL 1 CTaTUCTVIKA.
PejakTpOBaHme JOKyMeHTOB B pexume WYSIWYG. + ObpaboTka cMrHanos 11 1306paxeHHit.
dopmaTrpoBaHe 1 yrpaseHne AoKyMeHTamm © AMddepeHLanbHble ypaBHeHUS;
MO/HBIN KOHTPO/Ib GOPMATUPOBAHWS TEKCTA U GOPMY/] © Pewetne n ontrmrsaums
Hanuuvie ceepTbiBaeMbIX 1 6AOKMPYEMBbIX 061aCTeN * BBOA-BbIBOA dalinos

NO3BONSET NPeAOoTBPATUTE MPOCMOTP MHGOPMALIN,
ABNANOLLENCA BHYTPEHHEN HGOpMaLmen KoMnaHnuy,
VNN BHECEHWE B HEE VI3MEHEHWI

N COTHW APYTUX.

M := montecarlo {Cm"'rentl , T, R'vals)

[ 3125 NV [ plot,,.:= histogram (50, M)
‘ !

W

125 Pa ]
NS BT

9.822- TR A =1 A L

8 16V B ™
1202 A4 323 W :

min (M®) =5.212 4

max (M®) =7.382 A

36

Cnctema ynpasnieHus ejuHLaM 3MepeHns 1 plot, @
24
KomnnekcHagd noasepxka eAnHNL, UsMepeHns B i
YUCNOBbIX 1 CUMBOJBHbBIX BBIUNCIEHUAX, QYHKLMSX, 12
61oKax peLlleHVs, TabarLax, BekTopax (MaTpuuax) 1 6
rpadukax. o

ABTOMaTMYeCKas npoBepKa n npeo6pa3OBaHme eaAnHnL,
n3mepeHna.

Icnonb30BaHWe COTeH CTaHAAPTHbIX eAUHUILL
M3MepeHys.

OnpezeneHne COBCTBEHHbBIX eAVIHNL, U3MEPEHUS.
3aLmTa coaepXnUMoro

3awnTa ot CﬂyanZHbIX NN HaMmepeHHbIX V3MeHeHUI
ornpegeneHHbIX pac4eToB C MOMOULbH rlapone|7|.

B0OKMPOBKa COAEPXMMOrO /15t 3aLLMTbI OT MPOCMOTPA 1
CKPBITUA KOHOUAEHLMANBEHOM MHGOPMALIN.
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TEXHWNYECKOE OrNMCAHUE

MNocTpoeHune rpadmkos PewweHws
+ Tpaduikm B koopanHaTax X Y: © ArOpUTMbl PeLleHNs ANA IVHERHbIX 1 HENMHENHbIX
CUCTeM anrebpanyeckmx 1 auddepeHLmansHbix

- TOYeuHble, TMHelHbIe, FMCTOrpamMmbl, cTonéuatble,

YPaBHeHN.
AVarpaMMbl «CTe6eb C IMCTbAMI», KackadHble
AviarpamMMbil, rpaduiki NorpeLLHocTeld, kopobuaTble © ONTUMW3aLMA OrPaHUUYEHHbIX CUCTEM C MOMOLLSHO
AvarpaMMbl 1 creusdoexTsi. HaaexXHOoro 1 MouLHoro moayna KNITRO®,
3D-rpaduki. + OToBpaxeHvie CUMBO/bHBIX PeLLeHUMi CUCTeM ypaBHeHWIA.
[padyikn B MONAPHbIX KOOPAUHATAX.
- KOHTypHble rpaduiku. EX
[

Guess Values
% »
3
.

>

14 Equation of Motion ;
mez” () =—cox! (L) —kex(L)

7o () (in)

- (1) (in)

L

Initial Conditions
z(0s)=2in

Constraints

1t .

z'(0s)=.5"—
s

z(m):=odesolve(z(t),10s) | oo

Solver

[aHHble

- KowmnoHeHT Integrate Microsoft” Excel” ana aBycTopoHHero
obMeHa AaHHbIMK € AokyMeHToM PTC Mathcad.

- [oakntoueHne Kk BHeLWHUM dainam AaHHbIX C
NCNoNb30BaHWEM QYHKLNM UTEHUS 1 3aMUCK PA3HbIX
bopmaToB GarinoB, BKIOUAS:

- TekcToBble Gpannbl (.txt);
- dannbl Excel (xlsx, xls, .csv);

- dannbl u3obpaxeHnin (bmp, .Jjpg).

- Wcnonb3oBaHne nHTepdeiica Mathcad APl ang
3aMMCcy MOLLHbBIX 3/1EMEHTOB UHTErpaLy npu
B3anmogencTeum mexay PTC Mathcad v CTOPOHHWMY
NPUNOXEHVSMI, C KOTOPbIMU Bbl MPUBLIKAN PaboTaTb.

© BrnroueHve BHeAPEeHHOro COAEPXMMOro 13 BHELLHNX
npunoxeHun (OLE).

b/, Reset Object Size

4.---.-.--..- 3 Insert
N Object [ @Update Link
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TEXHWNYECKOE OrNMCAHUE

BNOKHOT AN MHXEeHepHbIX pacyeToB Ha base
PTC Mathcad

+ [loKkyMeHTVpOBaHe KOHCTPYKTOPCKOro 3aMbICNa nyTem
BHeApeHus fokymeHToB PTC Mathcad HenmocpecTBEHHO
B AeTanb vam coéopky PTC Creo.

© YnpasneHue mozenamn PTC Creo Ha OCHOBaHUM AaHHbIX
PTC Mathcad.

+ Ccblnka Ha napametpbl PTC Creo B Ka4ecTBe NCXOA4HbIX
AaHHbIX Ans pacyeToB PTC Mathcad.

Solving for total Area.
2-F, eplicit,F,y,p,v,Cq 2-2800 N
Thrkal

= 2
pore” (450 knor)” 0.2
Computing for area on one brake

A=z a=324 in’
T le=stir

Resultant force on one drag brake:

Fy(a)=933 N

MNporpammyipoBaHve

[lobaBneHre NOrvikn € MOMOLLIbHO 3HAKOMbIX KOHCTPYKTOB
NpPOrpaMmMmMpoBaHnA 1 I'Ipl/IBbI‘%HOVI MaTemMaT4eckomn
HOTaunwn;

Luknbl (for, while);
yCnoBHble BblpaxeHus (if, else if, else);
ynaBAvBaHe ownook (try/on error);

© TMOCTPOEHWe pekypCnBHBIX OYHKLN.
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try

| M — READ_IMAGE (InputFite)
on error

|| error (“File not found”)
forze€0.. rows(M) -1
for 3 € 0..cols (M)— 1
if Mr'r p <125
A «255—M . + contrast

1.7 (]

if A >255

»d

A <255

2]

else
A +«255—M —contrast

i’J iﬂj

ifA <0
t,7

A <0

2]

WRITEBMP (OutputFile ,A)
[ max (A)

return | mean (A)

| min (A)

MNocneaHVe CBeAEHNS O MOAAEPXKNBAEMbIX
nnaTdopmax 1 TpeboBaHNUAX K CUCTEME CM. Ha

CTpaHuLLe TexXHYeckor noaaepxkm PTC.
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