Tema ypoka: f3bik NpOorpaMMmMpoBaHUA KaK CpeAcTBO MH(POPMALIMOHHOIO KOMMbIOTEPHOIO
MoAeNIMpoBaHUA.
PaspaboTka MOAenMpyrowmMx KOMMNbIOTEPHbIX NPpOorpamMm.

TeopeTnuyeckas 4yacTtb

PaccMOTpuM MpoLecc NoCTPOEHUSI U UCCNEA0BAHMSA MOAENMN Ha KOHKPETHOM MpuUMepe ABWXXEHUS Tenla, 6POLLIEeHHOro NMoA YrioM K FOPU30HTY.

B npouecce TpeHMPOBOK TEHHUCMCTOB WCMOJSIb3YIOTCA aBToMaTbl MO 6pocaHuio Madmka. Heobxoaumo 3apaTb aBToOMaty Heo6XoauMmyto
CKOpPOCTb U yron 6pOC8HMﬂ MAYMKa Ana nonagaHusa B CTEHKY onpep,eneHHon BbICOTbIl, HaXo4ALWYCA Ha U3BECTHOM pPacCToAHUMN.

CHayana noCcTpoMM KayeCTBEHHYIO OMMUCATENbHYK MoAenb Mpouecca ABMXKEHUS Tena C UCMOMb30BaHMEM O6beKTOB, MOHSATUA U 3aKOHOB
dU3nKK, T.e. B JAHHOM C/lyvyae uaeanusnpoBaHHYO MoaeNnb ABMXeHUs obbekTa. U3 ycnoBuin 3agaum MOXHO chOpMynmpoBaTb crleaytowme
OCHOBHble AO0MNYLEHNs:
. MsyMK Man no cpaBHEHWIO C 3eMNeli, MO3TOMY €ro MOXHO CYMTaTb MaTepuasnibHON TOYKOM
i V3MeHeHWe BbICOTbl MSAYMKA Maso, MO3TOMY YCKOpeHWe CBO60AHOMO MaAeHMsl MOXHO CUMTaTb MOCTOSIHHOM BENUUYMHON g=9,8 M/c?,
cnepfoBaTeNibHO ABUXEHME MO 0CU Y MOXHO CYMUTaTb PaBHOYCKOPEHHbIM.
. CkopocTb 6pocaHus MsauuMka Mana, NOSTOMY COMPOTUB/IEHMEM BO3AyXa MOXHO npeHebpeub, criefoBaTeslbHO, ABWXEHME Mo ocn X
MOXHO CYMTaTb paBHOMEPHbIM.

Ona ¢popmManmsaummn moaenn 0603Ha4YMM BEINYUHDI:
° HavanbHasa ckopocTb Maymka — V
. Yron 6pocaHunsa Mauunka - a
. BbicoTy cTeHkn - h
° PaccTosiHne oo CTeHKU — s

Mcnonb3yeM M3BeCTHble M3 Kypca dusnku HOpMysibl PABHOMEPHOTO M PAaBHOYCKOPEHHOMO ABWXEHWUS A5 ONPeLeneHnst KOOpAMHAT MAYMKa.
[anbHOCTb X W BbICOTY Y NpU 3aAaHHOMN HauyanbHOI ckopocTn V 1 yrne 6pocavust (I ans nio6oro MoMeHTa BpeMeHn t MOXHO paccuuTaThb
no cneaytwowwmm dopmynam:

Mpadmnyeckan moaeno

..u.nu ..

y bt )
'y

1 "
h A 4

7 x
) L
dopmManksHan (MaTemMaTuyeckan) mogens

gt’

x=Vcosa-1, y:h+Vsinoc-zf7

YTo6bl ONpeaenvTb, NONaseT v MAYMK B CTEHKY, HEO6XOAMMO BbIYMCIUTL €r0 KOOPAMHATY Y B MOMEHT BPeMeHu, Koraa oH 6yaeT HaxoAuTbCs
Ha paccTosiHUU S:
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MoAcTaBnseM 3TN 3HaYeHUss BpeMeHu t B hopMyny ANs BblYUCIEHUS KOOPAUHATLI Y. MonyyaeM L — BbICOTY MsiuMKa Haj 3eM/ei Ha pacCTosiHUM
S:
Ts?
Lesigo - — 8%
20V = lcos”a

dopmManunsyem Ternepb yC/10BME NonajaHust MauvMka B MULLIEHb. [onagaHue nNpov3onaeT, eciv 3HavyeHue BbiCOThl Msunka L 6yaeT
YyOOBNETBOPSATL YCI0BUIO B hOPMe HepaBEeHCTBa:

0<L<h

Ecnu L < 0, TO 3TO 3HauuT «Hegoner», a ecnu L > h, To 370 03HavaeT «nepener».



Ons aToro:

MoAesib C UCMOJIb30BaHMEM CUCTEMbI NMPpOrpaMMmMpoBaHnA Lazarus.

Ha ocHoBaHun cdopManbHOI MoAenn, onucbiBaloLWwen ABMXKeHME Tena, 6poWeHHOro NoA yriioM K FrOpU30HTY, CO34aANM KOMMbIOTEPHYIO
1.2) Ha akpaHe nosBATCA OKHa AAaHHOW MporpaMmmbl:

1) 3anyctuTtb cpeay pa3paboTku NpUNoXKeHUn (CMcTeMy nporpaMMmpoBaHus) Lazarus
1.1) NMpuno>xkeHus - NMporpammupoBaHue — Lazarus

HEE=-0EE0E%
*Unitl %

unit Unitl;

{$mode objfpc){SHt}

interface

:

| luses

Classes, SysUtils, FileUtil,
TForml = class(TForm)
private
{ private declarations }
public

{ public declarations }
end.
var
Forml:

TForml;
&

implementation
w

MpoekT "projectl" ycnewHo cobpaH. :)

2) Co3papmM cHavana rpacduyeckmii MHTepdeNC NporpaMmsil:
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2.1) PasmecTuTe Ha CbOpMe KOMMOHEHTbI B COOTBETCTBUU C YKA3aHHbIM HMXXE MOPAAKOM:
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2.2) Cnena'rb HaCTpOVIKVI ANA KaXaoro U3 aNeMeEHTOB, PacnoJIOXKEHHbIX Ha CbOpMe B COOTBETCTBUUN C TEMU, YTO NPUBELEHDI
HacTpoiika cBoMCTB NPOM3BOAMTCS CreayownM obpasom:

- Ha dopMe LwenKaeM SIeBoM KHOMKOM MbIWN MO HYXHOMY 06beKTy (OH BbIAENUTCSA KBaApaTuKamun),

- Aanee nepexoauM K okHy «VHCNeKTop 06beKTOB» 1 U3MEHSIEM CBOMCTBA TaK, KakK yYKasaHO HUXe:
Caption -> BpocaHue MssuUMKa B CTEHKY (Ha3BaHWe okHa dhopMbl)

Height -> 260(0TCcTyn Hagnucu oT neBoro kpas ¢opmbl)

Width -> 776 (oTcTyn Hagnucu oT BepxHero kpasi hopMbl)

Caption -> HauanbHaa ckopoctb (V0): (Ha3BaHWe HaanNucu)
Left -> 16 (oTcTYyn Haanucu oT NeBoro kpasi hopMbl)

Top -> 22 (0TCTyn HaANWCK OT BEPXHeEro Kpas MopMbl)



Haanuce (Label2)

Caption -> Yron 6pocanma maumka (A): (HasBaHue HaanNucn)
Left -> 16 (oTCcTyn Haanucu oT neBoro kpasi Gopmbl)

Top -> 53 (oTcTyn Haanucu oT BepxHero kpas hopMbl)

Hagnuce (Label3)

Caption -> PaccrosiHne go creHkm (S): (Ha3BaHue HaanNucKn)
Left -> 16 (oTcTyn Hagnucm oT NeBoro kpasi GopmMbl)

Top -> 84 (oTCTyn HagnucK oT BeEpxHero kpas hopMbl)

Haanucoh (Label4)

Caption -> BbicoTta ctreHku (H): (Ha3BaHune Hagnucun)
Left -> 16 (oTCTYyn HagnuMcu oT NeBoro Kpas Gopmbl)
Top -> 118 (oTCTyn HaaANUCK OT BepxXHero Kkpas dopMbl)

TekcrtoBoe none (Editl)

Left -> 208 (oTcTyn Hagnucu oT neBoro Kpas GopMbl)

Name -> EditVO (Ha3BaHue obbekTa Ans CMCTEMbl MPOrpaMMUPOBAHNS)
Top -> 16 (0oTCTyn HaaANUCK OT BepXxHero kpasi Gopmbl)

Width -> 80 (Wwu1prHa TEKCTOBOro Nnons)

Text -> (ocTaBuUTb Nosne NycTbiM)

TekcTtoBoe nosne (Edit2)

Left -> 208 (oTCTYNn HaanNMcK OT NeBOro kpas hopmbl)

Name -> EditA (Ha3sBaHue obbekTa ANs CUCTEMbl MPOrpaMMUpOBaHnS)
Top -> 47 (oTCTyn Haanucu oT BepxHero kpas hopMbl)

Width -> 80 (Wwu1prHa TEKCTOBOro Nos)

Text -> (ocTaBuTb Mone NycrbiM)

TekcrtoBoe nosne (Edit3)

Left -> 208 (oTcTYn HagnucK oT NeBoro kpas hopMbl)

Name -> EditS (Ha3BaHue obbekTa ANns CUCTEMbl MPOrpaMMUPOBaHUS)
Top -> 79 (0TCTyn Hagnucu oT BepxHero kpas hopMbl)

Width -> 80 (WwnpurHa TeKCTOBOro nons)

Text -> (ocTaBuTb None NycTbiM)

TekcTtoBoe none (Edit4)

Left -> 208 (oTCcTYNn HagnNMcK OT NEBOro kpas hopmbl)

Name -> EditL (Ha3BaHne obbekTa AN CMCTEMbl MPOrpaMMMpPOBAHUSA)
Top -> 112 (oTCTyn HaAnucKu oT BepXHero Kpas dhopMbl)

Width -> 80 (wunpuHa TeKCTOBOro nons)

Text -> (ocTaBWUTb Nosie NycTbIM)

Haanuce (Label5)

Caption -> M/c (Ha3sBaHWe HagnNucK)

Left -> 296 (oTCTYn HaanNMCK OT N1IeBOro kpasi hopMmbl)
Top -> 22 (OTCTyn Hagnucu oT BepxHero kpas hopMbl)

Haanuce (Label6)

Caption -> rpaa (Ha3BaHue HaanucK)

Left -> 296 (oTcTyn Hagnucu oT neBoro Kpas GopMbl)
Top -> 52 (oTcTyn Haanucu oT BepxHero kpas hopmbl)

Hagnuce (Label7)

Caption -> M (Ha3BaHue Haanucu)

Left -> 296 (oTCTYn HagnNucK oT NeBoro kpas GopMbl)
Top -> 84 (oTCTyn HagnucK oT BepxHero kpas hopMbl)

Haanucob (Label8)

Caption -> M (HasBaHue Haanucu)

Left -> 296 (oTcTyn Haanucu oT nesoro kpas GopMbl)
Top -> 118 (0TCTyn HaANMCKU OT BepXHero kpasi GopMbl)

Haanuce (Label9)

Caption -> To4HOCTb: (Ha3BaHWe HaaNucK)

Left -> 72 (oTcTyn Hagnucu ot nesoro Kpas Gopmbl)
Top -> 168 (oTCTyn HaanNUCK OT BepxHero kpas hopMbl)

Haanucb (Label10)

Alignment -> taCenter (BblpaBHMBaHWeE TEKCTa NO LIEHTPY)

AutoSize -> False (He noAroHATb pasMmep HaAMUCK NO AJSIMHE TeKCTa)
Caption -> caenaTtb nNycTbiM (Ha3BaHWe HAAMNWUCH)

Left -> 148 (oTcTYn HagnucK oT NeBoro kpas hopMbl)

Top -> 168 (0TCTyn HaAnMCKU OT BepXHero kpasi GopMbl)

Width -> 190 (wupuHa Haagnucu)

Haanuch (Labelll)

Caption -> M (Ha3BaHue HagnNucK)

Left -> 344 (oTcTyn HaanuMcuK oT NeBoro kpas hopmbl)
Top -> 168 (oTCTyn HaaANUCK OT BEpXHero Kkpas dopMbl)
Width -> 24 (wupuHa Haagnucu)



Caption -> Pe3ynbTtaT: (Ha3BaHWe HaaANUCK)
Left -> 72 (oTcTyn Hagnucu oT neBoro kpasi hopMbl)
Top -> 192 (oTCTyn HaAnMCKU OT BepXHero kpasi hopMbl)

Alignment -> taCenter (BbipaBHMBaHMe TeKcTa Mo LEHTPY)
AutoSize -> False (He noaroHsTb pa3Mep HaanUCK Mo ANMHe TeKcTa)
Caption -> caenatb nycTbiM (Ha3BaHWe HaANWUCH)

Left -> 152 (oTcTyn Hagnucu ot neBoro kpas hopMbl)

Top -> 192 (oTCTyn HaanMcKu OT BepxXHero kpas hopMbl)

Width -> 177 (wupuHa Hagnucu)

Caption -> BpocuTb MAY (Ha3BaHWe HaAMUCK)

Left -> 165 (oTcTYn HaanucK oT NeBoro Kpas hopMbl)
Top -> 224 (oTCTyn HaANWUCKU OT BepXHero kpasi hopMbl)
Width -> 123 (WwupuHa KHOMKwM)

Height -> 200 (BbicoTa KapTUHKK)
Left -> 368 (oTcTYn HagnucK oT NeBoro kpas GopMbl)
Top -> 16 (oTCTyn Haanucu oT BepxHero kpas dopmbl)
Width -> 400 (WwnpuHa KapTUHKK)

HHe MAYMKa B CTEHKY

3) OTpeaaKkTMpoBaThb KOJ NPOrpamMMbl B COOTBETCTBMM C TEM, KaK YKa3aHO HUXe:
3.1) NepenTn K OKHY «PegakTop MCXOQHOro Kopa> :
3.2) HaxoauM crefyoLwmnin KoA:

.1 gonuceiBaemM Kk Hemy Math (Moaynb, KOTOpbI 06ecneymBaeT BbIMOIHEHWE MaTeEMAaTUYECKMX DYHKLUMIA B cO34aBaeMon
nporpamme). JOsXHO NONy4YUTbCS creayloLlee:

3.3) [lanee HaxoAuM CneayroLmii Koa:

..M JONWCbIBaeM K HEMY MepeMeHHble, KOTopble 6yAyT UCMOb30BaThCs BO BpeMsi paboThbl MpOrpaMMbl

v0 - ANna XpaHeHUs 3HaYeHUsi HayanbHOM CKOPOCTH
a - ANs XpaHeHUsl 3HaueHus yrna 6pocaHusa Msunka
S — AN XpaHeHWs 3HAaYEHNs PacCTOSHUS 0 CTEHKM
h - Ans xpaHeHWs 3HaUYEeHWs BbICOTbI CTEHKM

... Aanee Bbllle 3TOro KOAa AOMUCHLIBAEM CNEAYOWMIA KOA:

G - yckopeHue cBo60HOro nageHus
Pi = uncno Nu

[O/MKHO MONyunThes cneayoLee:




3.4) fanee HanuweM KOA NPorpaMMbl, KOTOPbIA 6yAeT BbINOMHATLCA MPU HaXaTUM Ha KHOMKY BpocuTb May. [ns 3Toro
[ienaem ABOMHOM LLEeNYoK Mo 3TOi KHomnke. Ha nepsblit nnaH nepeinget okHO «PefakTop MCXOAHOro Koaa» Cco
cnesyowmnM KoLOM:

procedure TForm1.Button1Click(Sender: TObject);
begin

end;

...NpVBOAMM €ro K CrefytoLleMy Buay:

4) Haxxatb kHonky F9 (npousonaer KoMnNunsuus v 3anyck nNporpamMMbl Ha BbINMOSIHEHUE) U aHaNU3UPyeM MoAesb NPy NOMOLLM
nporpammbi:
4.1) AHanus pe3y/ibTaToB:
Hanpumep, AManasoH 3HaveHul yrna 6pocaHnsa maymka ot 32,6 1o 36,1 rpapaycoB, obecneynBaeT nonagaHne B CTEHKY
BblCOTOM 1 MeTp, HaxoAsLycs Ha paccTossHun 30 MeTpPoB, MAYMKOM, BpOLLIEHHbIM CO CKopocTb 18 M/ c.

HanpuMmep, Anana3oH 3Ha4vyeHui yrna 6pocaHunsa msumka ot 55,8 1o 57,4 rpapaycoB, obecneynBaeT nonagaHne B CTEHKY
BbICOTOlM 1 MeTp, HaXoAsALYOCS Ha paccTosiHM 30 MEeTPOB, MAYNKOM, HPOLLEHHbIM CO ckopocTb 18 M/c.
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