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1. HASHAYEHUWE NMPOIrPAMMBDI

1.1. PyHKUMOHaAJ/IbHOE Ha3Ha4YeHue

«IIporpaMmma MopenupoBaHus aKTUBHOTO HBIOTOHOBCKOIO B3aUMOACUCTBHS» -
nporpamma, IO3BOJISIONIAsS CTPOUTH MOJENM B3aUMOJEHCTBHUS CUJI T'DABUTALMOHHOU
IPUPOABI MEKY HEOECHBIMU TEJIaMU B PEKHME PEAIbHOTO BPEMEHH.

1.2. UHdhopmaymsa o PyHKLMAX U NPUHLMUNE 3KCnyaTauum

OcHoBHas (yHKIUS MpPOrpaMMbl — TIOCTPOEHUE C 3aJaHHONM TOYHOCTBHIO U
0TOOpaXKeHHE MOJETN CHUCTEMBl HEOECHBIX Tell, MEXAYy KOTOPHIMH OCHOBHAs CHIIA
B3aUMOJICHCTBUST — TrpaBuTanus. Mopenb co3gaércs UM pacCUUTHIBAETCS B TPEXMEPHOM
IPOCTPAHCTBE, OTOOpaxaeTcs e MPOeKIHs Ha IIockocTh XY. Maciitab Mojienu JOBOJIBHO
OO0JIBILION, TOATOMY J1JIsl Y100CTBA BBIYMCIIEHUH UCIIONIb3YIOTCSI HECTAH/IaPTHBIE €IMHULIBI.

[Tonb30BaTenb UMEET BO3MOXKHOCTh 3arpy»KaTh CUCTEMbl HEOECHBIX Tes U3 (ailiioB
[cMm. 4.1], HaOmomaTh NOPOLECC MOJCIUPOBAHUS, 3aMEPSITh PACCTOSHUS U CKOPOCTH
HEOECHBIX TeJl, BIUATh Ha CKOPOCTb U TOUHOCTh PacCYETOB.

Nzm. Jluct No mokym. Tlonm. Jara
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2. ycnoeum4d BbINO/IHEHNA NPOIMPAMMBI

2.1. TpeboBaHUA K cCOCTaBYy M NapamMmeTpam TeXHUUYECKNX CPeacTB

J11st paGoThI IporpamMmbl TPEOYIOTCS CIIEAYIONINE TEXHUYECKHIE CPEICTBA:

* He menee 32 Mb c¢BoOomHOro Mecta Ha 5KECTKOM JTUCKE;

* Pexomennyercs He menee 256 Mb O3VY;

e MounuTop uUinu BUAecoanantep ¢ paspemieHueM He MeHee 1056*706 (pa3mep TiIaBHOTO
OKHA IPUJIOKEHU );

* MbIlb UM TpEKMna.

2.2. Tpe6oBaHUsA ¢ cocTaBy NPOrpaMMHbIX CPeACcTB

Jl1st paGoThI IporpamMmsbl TpeOyeTces CASAYIONUE IPOrpaMMHbBIE KOMITOHEHTHI:

* OnmnepanmonHnas cucrema Mac OS X Bepcuu 10.9.4 wnu Bolle.

* MonoMac Framework. Ckauarh MOXHO Ha O(pHIIMAIEHOM caiiTe pa3paboTymKa:
WWWw.mono-project.com/download/

Nzm. Jluct No mokym. Tlonm. Jara
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3. BbINO/IHEHNE NMPOIrPAMMbI

3.1. 3anyck nporpaMmmMbl

[Tocne ycranoBkn MonoMac Framework mporpamMmma MoskeT cBOOOTHO 3aImycKaThCsl.
[Tpu 3anycke ucnonnsgemoro ¢aina — Nl.app — OTKpbIBaeTCs INMABHOE OKHO MPOrPaMMBI:

Scale

Name
DeltaTime e=( je=

Speed Act e={ j——

Speed Step o

Open

puc. 3.1. — [ TaBHOE OKHO MPOrPaAMMBI
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3.2. OTKpbITHE thaiinos

st oTkpbITUSA (haiina HeoOXoAMMO Haxarh Ha KHONKY Open. OTKpoeTcs quanoroBoe
OKHO BbIOOpa (haiisia, B KOTOPOM HEOOXOMMO BBIOpATH K000 (haiil COBMECTUMBIN C
MIPOrPaMMOU JJISI 3arPY3KU MOJICIIH:
Open file

select a file with model to open:

(<> (22 =l i |[ =~ |[GF in 3
FAVORITES * L IGA
= 7 Halley.ini
[ Dropbox —
“ Littles.ini —
¥ Mporpammel * | Rocket.ini

[c=] Pabounit cTon
@ JoKYMEHTbI

o 3arpysxmM
B dUnbMbl »
Mame Halley.ini
ﬂ My3sika Kind TextEdit.app Docu...
(5] Wzobpaxenus Size 394 bytes
m Created 02.03.15, 0:07
Modified 08.04.15, 14:30
DEVICES Last opened 08.04.15, 14:30

P Y
1]

(o) ¥YpaneHHbll guCK
Cll BNNTCAMP

I. Cancel .| | Open .I

puc. 3.2.1. — OxHo BbIOOpa (haiina i 3arpy3Ku
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Ecnu Mmozens 3arpy3uiiace yCHemHo, TO Ha 9KpaHe MOSIBUTCS CUCTEMA JBHKYILIUXCS
Y B3aUMOJICUCTBYIONINX HEOSCHBIX TEJl COTJIACHO XapaKTepUCTUKaM B (aiire.

Halley_Comet 187112 km/h

Step: 96h et

Actions: 100/sec o

Steps: 1/sec = =

Open

puc. 3.2.2. — [Ipumep paboThl TPOrpaMMbl

N3m. Jluct No mokym. IToam. Jara
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3.3. CMeHa BbIGpaHHOro HeGecHOro Ttesna

B nporpamme M0OXHO BbIOMpaTh HEOECHBIE TeMa sl 0TOOpakKeHHsI UX TapaMEeTPOB.
Taxoke, 3TO TeJI0 Ha BTOPOM OKHE 0TOOpakaeTcsi NpuoOmkeHHo. MaciTad npubnmxeHus
3anaércs paiaoM MOJEIH.

Y1oObl IOMEHATH BEIOPAHHOE TEJI0, HY>)KHO Ha)KaTh JIEBOW KHOIKOM MBIIIH Ha
OOJIBITIEM OKHE PSAJIOM C HHTEPECYEMBIM 00BEKTOM:

Uranus 24118 km/h

Step: 96h 1
Actions: 100/sec e

Steps: 2 /sec E—

Open

puc. 3.3. — Bplgenenue HOBOro HeOeCHOTOo Tela

N3m. Jluct No mokym. IToam. Jara
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3.4. JononHutenbHoe MHpopMayuoOHHOEe OKHO

B nmporpamme npucyTcTByeT BTOpo€ OKHO, 0TOOpaxarouiee 1eTaabHy0 HHPOPMAIUIO
0 BbIOpaHHOM HeOecHOM Tene. OTKphIBa€TCS OHO Ha)KaTWEM JIEBOM KHOMKOW MBIIIM B
10001 yacTu Manoro skpana. Ha okHe oToOpakaroTcs Ha3BaHHE, MOJOKEHUE U CKOPOCTD
BbIOPAHHOTO OOBEKTA.

Taxxe umerorca aa snemeHta CkeckBox: mepBbiii 1M0O3BOMSIET BBIOMpATh BH
0TOOpaXeHMsI BEJIMYMH: KaK MPOEKIMU Ha KOOPJAMHATHBIE OCH WM KaK MOIYJlh BEKTOpa U
YIIBI K KOOPAWHATHBIM OCSM; BTOPOW TIO3BOJIIET BBIOMPATH IICHTP OTCYETA — IICHTP
KOOpAWHAT WJIM BTOpPO€ BhIOpaHHOE Tesno. BTopoe Teno BeIOMpaeTcs: mo1o0HO MepBOMY, HO
Ha)KMMAETCs IPaBOM KHONKOM MBILIN.

Taraet Target
arget e i

Halley_Comet Halley_Comet
Position: Position:
X = 251727463 Abs = 2289341504km
y = 4566664451 Alpha = 57°
z = 1439724531 Betta = 12°
Speed: Speed:
X = 1953 Abs = 23653km /h
y = -7524 Alpha = 169°
z=-2374 Betta = -152°
Vector VI Vector
By Sun v By Jupiter
puc. 3.4.1. — IlapameTpsl B BUae puc. 3.4.2. — IlapameTpsl B
HpOeK]_[I/Iﬁ OTHOCHUTECJIBHO BEKTOPHOM BHUAE€ OTHOCHUTEIBHO

LEHTPAJIIBHOM CUCTEMBI KOOPAUHAT JpYroro HeOECHOTO Tena

Nsm. Jluct No mokym. Tlonm. Jara
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4. BXOAHbIE N BbIXOAHbLIE AAHHDbIE

4.1. dopmaT BXogHoro chaiina

[Iporpamma OTKpbIBaeT CHelUaibHbIe TEKCTOBBIE (haliibl C pacHIUpeHueM «ini». B
HUX Ha KaXJIOM CTpOKE MOXET HaXOAUThbCs He Oornee omHoW KoMmaHnabl. KomaHsl
MPEJCTABIAIOT COOOM CHUMBOJIBbHBIE MOCJIEAOBATEIBHOCTY — HEKOTOPhIE 3HAYEHWS,
pasfenéHHpie mpolenamu (BCe 3HAYCHHS, KPOME Ha3BaHUS HEOECHBIX TEJ, SIBISIFOTCS
JEeCITUYHBIMU uKciiaMu). [lepBoe 3HaYeHne — 1EI0YUCICHHBIN NHEKC KOMaH/Ibl, KOTOPbIA
onpezaensier e€ neiicteue. Kaxxkmas KoMaHaa UMEET YETKO 3aJJaHHOE YUCIIO apTyMEHTOB U UX
3HaueHUH. Taxyke BCe KOMaH/Ibl UMEIOT KPAaTKUE HAa3BaHMUs, UCIIOIb3YEMbIEC B BEIXOAHBIX JIOT-
daiinax; qanee OHU MPUBEEHBI B CKOOKAX.
CrrcoK KoMaHz;:
— 3arpys3Ka napaMmeTpoB cucTemsl (Settings)
0 <pa3mep cucteMbl, KM> <MacIITad Tejl Ha [NIABHOM dKpaHe™> <MaclTal Tesl Ha BTOPOM
9KpaHe> <yBeJIMYEHHE Ha BTOPOM »JKpaHe> <IIlar HMHTErpalMy, Yachl™> <4acTora
BBIYMCJICHUS> <4aCTOTa OTPUCOBKHU TPACKTOPUH>
— Co3nanue HebecHOro Tena B TyMepHoil miockoctu (Body2D)
1 <x> <y> <pamguyc, kM> <macca, 10"20kr> <x-ckopocTb, KM/C> <y-CKOPOCTb, KM/C>
<OBET> <HA3BaAHHUE™>
— Co3znanue tena B TpéxmepHoM npoctpancTse (Body3D)
2 <x> <y> <z> <paauyc, kM> <macca, 10"20kr> <x-ckopocTb, KM/c> <y-CKOpPOCTb,
KM/C> <z-CKOPOCTb, KM/C> <IBET> <Ha3BaHWE>
— Co3pnanue Tena ¢ BeKTopHbIMU napamerpamu (BodyVec)
3 <paccTosiHUE 70 LEeHTpa, KM> <yroi X"y, rpagycbl> <yroia z"‘Xy, Ipaaycel> <paauyc,
KM> <macca, 10"20kr> <Mofylib CKOPOCTH, KM/C> <yroia Xy, rpamycbr> <yroi z"Xy,
rpagycbl> <OBeT>> <Ha3BaHHC>
— Cosnanue «myctoro» Tena (BodyFree)
6 <panmuyc, kM> <macca, 10"20kr> <upeTr> <Ha3BaHHE>
— Jlo6aBneHue BEKTOpa NpOCTpaHCTBa NociegHeMy co3nanHoMy Teiry (AddPos)
4 <momynpb paccTOSIHUSL, KM> <yroi X"y, Fpagycbl> <yroi z"Xy, Tpajaychbl>
— JloGaBienue BeKTOpa CKOPOCTH MocieaHeMy coznannomy teny (AddSpeed)
5 <Moaynb CKOPOCTH, KM/C> <yroi Xy, rpagycbr> <yroi z*Xy, rpaaycbl>
VimeHa HebGeCHBIX Tell MOTYT COZep>KaTh JIFOOble CUMBOJIBI KpoMme mpobesia (OJHAKO He
peKoMe/IyIOTCs TIOC/IeloBaTe/IbHOCTU 0oJibIlie 16-TH 3HAKOB).
[nst yka3aHusl LIBETOB MCIO/b3ytoTcsa uHAeKchl: 0-yellow, 1-orange, 2-light gray, 3-
blue, 4-red, 5-gray, 6-brown, 7-cyan, 8-green, 9-white.
BrinonHeHre Bcex KOMaH/, YCITEIITHOe WM HeT, oToOpaxkaeTcs B Jior-gaiiie. Bo
BTOPOM CJTyuae TaK)Ke BBIBOJUTCS KPAaTKOe TI0sICHEeHHe K OIIiOKe.
CTpokM, HauMHAaKLMeCcss He C YUC/la, CYUTAIOTCd KOMMEHTapUsMU U BBIBOAATCH B
nor-aiin 6e3 U3MeHeHUH.

N3m. Jluct Ne nokym. Tlonm. [ara
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4.2. dopmart nor-cpaiina

TexcToBwIi J0T-(haityl co3maéTcs B TOM K€ JUPEKTOPUM, TJE HAXOAUTCS BXOMHOMU
daiin, ¢ TeM XK€ Ha3BaHHEM C NPHUIIMCAHHBIM K HEMYy OKOHYaHHEeM «.log». DTor (aiin
COCTOUT U3 OTBETOB MPOrpaMMbl HAa KaXIYH BXOAHYI0O KOMaHAYy M HCXOJHBIX
KOMMEHTapHUEB.

BapuaHThl OTBETOB Ha yCHEIIHBIC BHITOJHEHUS KOMaH/I!

«Settings loaded», «Body2D name loaded», «Body3D name loaded», «BodyVec name
loaded», «BodyFree name loaded», «Body3D name loaded», «AddPos done», «AddSpeed
doney.

4.3. MosicHeHNA K owmbKam B nor-chaine

B cnyyae ommOku ompenencHUs KOMaHIbl B Qailn OyaeTr 3ammcaHa Cieayromas
ctpoka: «Method index is out of range!» [Ipumep ommMOOUHBIX TaHHBIX: «. 61000 0 0 1000
6000 190 0 4 A».

B apyrux ciydasx 3ammchIBacTCSi HAaMMEHOBaHWE KOMaHIbI W BUJ omuOku. Jlamee
NPUBEAEH CIIUCOK OIMUOOK.

* «Argument count mistake» - HEBEpHOE KOJIMYECTBO apryMEHTOB KOMaHIbI. [Ipumep
BxoaHbIX maHHbIX: «0 80000 1 14 0,1 0,025 0,5 I». Otger: «Settings error! Argument
count mistake.»

* «Parsing mistake» - ommOKka CUMTHIBAHMSI YMCIOBOTO 3HAUEHUS, HEIOMYCTHUMbIE
cumBoibL. TIpumep BXomHbIX maHHBIX: «4 9377,2 90 OF». Otser: «BodyVec error!
Parsing mistake.»

* «No body was loaded» - orcyrcTBHe HeOecHOro Tena, JUisi M0OaBIEHUS K HEMY
XapakTepUCTHUK. MokeT BO3HMKHYTH ToJbko B KoMmaHaax AddPos u AddSpeed.
[Tpumep otBeta: «AddPos error! No body was loaded.»

BaxxHo Taxke y4MTHIBaTh, YTO CIIy4allHble CHMBOJIBI B Hadaje KOMaHAbI MOTYT
MOCITYKUTh IPUIHMHON IPOTpaMMe MOCYUTATh MX KOMMEHTAPHUSIMHU U MMPOCTO CKOMHPOBATH B
Jor-(ai.

Nzm. Jluct No mokym. Tlonm. Jara
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