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1. BBEJIEHHUE

HanmenoBanue: «lIporpamma MonenupoBaHusi akTUBHOro HBIOTOHOBCKOTO
B3aMMOZCHCTBUA.

JlanHas nporpaMma IpeJHa3sHadyeHa JIsi KOMIBIOTEPHOIO MOJICIUPOBAHUSA
HeroToHOBCKOrO B3ammopeicTBus HeOecHbIX Tesl. OHa IO3BOJIAET CO3AATh CHUCTEMY
¢u3nyeckux Tea C HadaJbHBIMU IapamMeTpaMH, paccuuTaTb W3MEHEHUs 3HAa4€HUH BO
BPEMEHH C 33/IaHHOM TOYHOCTBIO U OTOOpa)xarhb X0/ Ipoliecca Ha dKpaHe.

Nzm. Jluct No mokym. Tlonm. Jara
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2. OCHOBAHUA JJIAA PABPABOTKH

3agaHue Ha KypcoByI0 paboTy B cooTBeTcTBUU ¢ mpukazom: HIY BIIID No 6.18.1-
02/1912-10 ot 19.12.2014.

Tema paboter: «llporpamma MonenupoBaHUsS aKTUBHOTO HBIOTOHOBCKOTO
B3aumoercTBus». Hammonanenslii MccnenoBarensckuii YHuBepcuteT «Brpicimas mikosa
HKOHOMUKNY», (PaKyIbTEeT KOMIIBIOTEPHBINX HAayK, OTAEJIEHHE TPOrPaMMHON HHKHEPHUU.

Nzm. Jluct No mokym. Tlonm. Jara

RU.17701729.503200-01 T3

Hus. Ne mop. Ilonm. u gara Bsam. uns. Ne WuB. No ny6ur. Ilonm. u nara
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3. HASBHAYEHUE PASPABOTKH

3.1. DyHKIIMOHAJIbHOE HA3HAYECHUE

[Tporpamma mozpenupyer Hpl0OTOHOBCKOE B3aMMOAEHCTBHE HEOECHBIX TEN B PEXKHUME
peanbHOro BPEMEHU M0 33JIaHHBIM IMapaMeTpam ¢ rpaguueckuM oToOpakeHue mpolecca.

3.2. DKCILIyaTAIHOHHOE HA3HAYEHHUE

[Iporpamma OyaeT MCMONB30BAThCS MPU OOyYEHUHM aCTPOHOMHH. Takike BO3MOXKHBI
BApUAHTHl MCIOJB30BAHUS ISl HCCIEAOBAHUS KOCMOCA, OCBOEHHS OKOJO3EMHOTO
POCTPAHCTBA, BBIYUCIICHHS TPAEKTOPU MTOJIETOB HEOECHBIX TEl.

Nzm. Jluct No mokym. Tlonm. Jara

RU.17701729.503200-01 T3

Hus. Ne mop. Ilonm. u gara Bsam. uns. Ne WuB. No ny6ur. Ilonm. u nara
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4. TPEBOBAHUA K IPOI'PAMME

4.1. TpeGoBaHus K (PYyHKIIHOHAIbHBIM XapPaKTEPHUCTUKAM

[Tporpamma gomkHa 001a7aTh CICAYONTIM (QYHKITHOHAIOM:
1) OTpucoBka Monenu:

— OtpucoBka HEOECHBIX TEJ C OTHOCUTEJIBHBIM MacIITaboM

— OTpucoBKa TpaeKTOPUI HEOECHBIX Tel

— JIBa OKHa BBIBOJIA: OJIHO AJII OTOOpa)K€HHs BCEl MOJENH, Apyroe Ajs MpHOIHKEHHOTO
POCMOTPA BBIJICJIEHHOTO HEOECHOTO Tela
2) 3arpy3ka Mozenu u3 Qaiina:

— 3arpy3ka napamMeTpoB CUCTEMBbI

— Co3nanue HeOeCHBIX TeJl B BEKTOPHOU U OTPOrOHAIBHBIX (popMax

— Jlo6aBieHne mapamMeTpoB K yxKe CyIIECTBYIOIINM TeIaM
3) IlocTpoeHre 1 BEIUMCICHUE MOJIEIIN:

— Brbluncnenuss mpou3BOAATCSA MOLIATOBBIM HHTETPUPOBAHMEM Ha OCHOBE (HOpMyIbI
IPaBUTALIMOHHOTO B3aWMOJIEHCTBUS U BTOPOTo 3aKkoHa HproToHA.

— Mopenb 1omKkHa OBITH TPEXMEPHOM.

— HeGecHble Tena UMEIOT CKOPOCTH, PaUyChl U MacChl (a TakXKe 1IBET 1 HaUMEHOBaHUE JIJIst
OoJiee MOHIATHOTO OTOOPAXKEHUS).

— Cucrema JOKHAa UMETh CIIEAYIONIME MapaMeTphl: pa3Mep MOJIENH, MaciiTad HeOeCHbIX
Ten i OOOMX DKPAaHOB OTOOpaKEHMs, 3HAYCHHE YBEIMYEHMs JJs MaJloro S3KpaHa, Iunar
MHTETpalyu, CKOPOCTh BHIYMCICHUIN U CKOPOCTh CO3aHUS IIaroB TPA€KTOPHUH.

4.2. TpedoBanus k nunrepdeiicy

WuTtepdeiic mporpaMMbl JODKEH YAOBIETBOPSATH CIECTYIONUM TPEOOBAHUSIM:
1) I'maBHOE OKHO:

— JloJKHBI TIPHCYTCTBOBATH JBAa OSKpaHa OTOOpaKEHHMS MOJENU: OONBIIOW s BCei
CHCTEMBI U MaJibli 115l BHIOPAHHOTO Tea.

— J1omKHBI 0TOOpaXkaTbcsi HAMMEHOBaHUE, [-CKOpOoCTh BEIOpAaHHOTO HEOECHOTO Tea.

— JIOJKHBI MMETBhCSI KOMIIOHEHTBI JJI PENAKTHPOBAHMS CIEIYIOIIMX I1apaMETpOB: Iar
MHTETpalyy, CKOPOCTb BHIYMCICHUIN U CKOPOCTh CO3[aHUs LIar0B TPAEKTOPHUH.

— JloJKHa UMEThCs KHOTIKA OTKPBITHS (paiina.

— Ilpu HaxaTtuu J1€BOM KHONKOM MBIIIM Ha Kakoe-THMOO TEJ0 B IVIABHOM 3KPAaHE OHO
JIOJDKHO CTAaHOBUTHCS BEIOPAHHBIM JJIs1 OTOOpaKEHUs! TapaMeTpoB.

— Ilpu Haxxatuu NpaBOW KHONKON MBIINIM HAa Kakoe-THMOO TelOo B IVIaBHOM 3KpaHE OHO
JIOJDKHO CTAaHOBUTBCS LIEHTPOM OTHOCHUTENIBHON CUCTEMBI KOOPAMHAT.

— Ilpu HaxxaTuM JIEBOM KHOIIKOM MBIIIM HA MAJIBIA 3KpaH JOJDKHO OTKPBIBaTbCS OKHO
0TOOpaXXEHUs MapaMeTPOB BbIJIEJIEHHOIO HEOECHOTO Tela.
2) OkHO 0TOOpaKEHUS MAPAMETPOB:

— JIOJIKHBI 0TOOpaXkaTbCsl CKOPOCTh U KOOPAMHATHI TEJa.

— JlomkHa MMEThCS BO3MOXKHOCTh BBIOOpAa OTOOPaXEHWS! BEKTOPHBIX BEJICUYMH: B BUJIEC
IIPOEKLNN WIH B BUJIE MOAYJIEN U YITIOB PaJinyCOB.

— JlomxHa uMeTbCS BO3MOXKHOCTH BBIOOpAa CHUCTEMBI KOOPAMHAT: LEHTpaJbHAs WIH
OTHOCHTEJbHAS (OT BTOPOTO BEIOPAHHOTO TEIA).

Nzm. Jluct No mokym. Tlonm. Jara

RU.17701729.503200-01 T3
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4.3. TpeGoBanus K aaropuTMy M K popmMaty BXOAHBIX U BHIXOAHBIX JAHHBIX

1) ®opmar BXOIHBIX JAHHBIX:

1.1) I[Iporpamma 1oJKHA OTKPBIBATh CHEIUaIbHbIC (DaliiIbl C pacIIMpEeHUeM «ini». B HuUX Ha
KQ)XJIOW CTPOKE MOXKET HAaXOIUThCA HE Oosiee ogHON komanabl. KomaHIbl mpeacTaBisioT coOoi
CUMBOJIbHBIE TI0CJIEIOBAaTEIbHOCTH — HEKOTOPbIE 3HAueHus, pas3nei¢HHble mnpodenamu (Bce
3HAYEHUs, KPOME Ha3BaHMUsI HEOECHBIX Tel, SBISAIOTCA JNECATUYHBIMU YMCIaMH). TakxkKe TOJIKHBI
00pabaThIBaThCs MyCThIe CTPOKU U KOMMEHTapHUU.

1.2) Cnucok koMaHA:

— 3arpy3ka napaMmeTpoB CUCTEMBI

0 <pa3mep cuctembl, KM> <MacmTal TeJ Ha IIABHOM JKpaHe™> <MaciuTad Tesl Ha BTOPOM
JKpaHe> <yBEJIMYEHHE Ha BTOPOM DJ3KpaHe> <mlar HHTErpallid, 4Yacbl™> <4acToTa
BBIYHCJICHUS> <4aCTOTa OTPUCOBKHU TPACKTOPUH>

— Co3nanue HeOeCHOTO Tea B JyMEPHOH MIOCKOCTH B OPTOTOHAIBHON CCTeMe KOOpIUHAT

1 <x> <y> <pammyc, km> <macca, 10"20kr> <x-CKOpOoCTb, KM/4> <y-CKOPOCTb, KM/4>
<uBET> <Ha3BaHUE>
— Co3znanue Tena B TpEXMEPHOM IIPOCTPAHCTBE B OPTOTOHAIBHOM CUCTEME KOOPIAUHAT
2 <x> <y> <z> <paamyc, km> <macca, 10"20kr> <x-CKopoCTb, KM/4> <y-CKOPOCTb,
KM/4> <Z-CKOpPOCTbh, KM/4> <IIBET> <HA3BaHHC™>

— Co3nanue Tena ¢ BEKTOPHbIMU [TApaMeTpaMu B LIEHTPAIbHOM CHCTEME KOOpAUHAT
3 <paccTosiHUE 10 LEHTpa, KM> <yroi X"y, rpagycbl> <yroia z"‘Xy, rpaaycel> <paauyc,
KkM> <macca, 10"20kr> <MomyJib CKOPOCTH, KM/4> <yroJsI Xy, Tpajaychl> <yroj zXy,
rpagychl> <1BET>> <Ha3BaHHC>
— Co3nanue «IrycToroy Tena
6 <panuyc, kM> <macca, 10"20kr> <upeTr> <Ha3BaHUE>

— JloGaBieHue BeKTOpa MpOCTPAHCTBA MOCIETHEMY CO31aHHOMY Tely
4 <paamnyc> <yronu Xy, rpaaycel> <yroiu z"‘Xy, Tpaaycbr>

— JloGaBienue BeKTOpa CKOPOCTU MOCIIEAHEMY CO3IaHHOMY TEJTy
5 <moaynb cKopocTH> <yroi X"y, rpagycbr> <yroi z"Xy, rpaaycbl>

1.3) Imena HeOECHBIX TEJT MOTYT COAEpXkaTh JIFOObIE CUMBOJIBI KpoMe mpobderna (0HaKO He
PEKOMENYIOTCS TIOCIIE0BATEILHOCTH OOJbIe 16-TH 3HAKOB).

1.4) Jlnsa ykazaHus 1IBETOB UCTONB3yIOoTCs HHACKCHI: 0-yellow, 1-orange, 2-light gray, 3-blue,
4-red, 5-gray, 6-brown, 7-cyan, 8-green, 9-white.

2) ®opmar BBIXOJIHBIX TAHHBIX:

[Iporpamma momkHa co3naBaTh Jjor-gaiia. Ero uMs TODKHO co3MaBaThCsl MPUITMCHIBAHUEM
OKOH4YaHUs «.log» K Ha3zBaHWIO 3arpykeHHOro (aiima. Daiin MOMHKEH COAepKaTh OMHCAHHS BCEX
ATAIOB 3arpy3KH MOJICIH, a TAKKE UCXOAHBIC KOMMEHTAPHH.

Nzm. Jluct No mokym. Tlonm. Jara
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4.4. TpeOoBaHMSs K HAIEKHOCTH

[Tporpamma pomkHa 00pabaThiBaTh HEKOPPEKTHBIC BXOAHBIC NaHHBIC. HeBepHble
CTpOKHU ini-(aiiia He o0pabarbiBaThCs (OMMOKH JOKHBI 3alUCHIBATBCA B JIOT-(haiin),
HEMPaBWIbHBIC JUAITO30HbI 3HAYCHU I MPUBOAUTHCS K MPABUILHBIM.

4.5. YcioBus IKCILIyaTalul

[Tporpamma He TpeOyeT crenuaibHOro 00CTy>KUBaHHUS.

4.6. TpedboBaHusi K MHPOPMALMOHHON U MPOTrPAMMHON COBMECTUMOCTH

Onepaunonnas cuctema: Mac OS X, Bepcust 10.9.4 nunu BbIie.

OneparuBHas namsts: 2 I'b unum 6o:ee.

Taxoke Heooxoaum MonoMac Framework. Ckadats MOXXHO Ha O(UIIMATIBHOM CaiTe
pa3paboryrka: www.mono-project.com/download/

4.7.TpeGoBaHnsi K NPOrpaMMHON JOKYMEHTALNH

[IpenBapuTenbHbIi COCTaB IPOrPAMMHON JOKYMEHTALIAHN:

1) «IIporpamMmma MoaenupoBaHusi aKTUBHOTO HbIOTOHOBCKOTO B3aUMOCHCTBUS.
IIporpaMma 1 METOMKA UCIIBITAHUN;

2) «IIporpamMmma MozaenupoBaHUsi aKTUBHOTO HbIOTOHOBCKOTO B3aUMOACICTBUS.
TekcT nporpammel;

3) «IIporpamma mMozenupoBaHus akTUBHOTO HbIOTOHOBCKOTO B3aMMOEHCTBUSY.
PykoBoncTBO oneparopa;

4) «IIporpamMmma MoJIeIMpOBaHUsl aKTUBHOTO HBIOTOHOBCKOTO B3aUMOJICHCTBUSY.
TexHuueckoe 3a1aHue;

5) «IIporpamma mMoenupoBaHus aKTUBHOTO HbIOTOHOBCKOTO B3aMMOJICHCTBUSY.
IlosicHuTENBHAS 3aIKCKa.

N3m. Jluct No okym. [Toam. Jara

RU.17701729.503200-01 T3

Hus. Ne mop. Ilonm. u nara B3am. uns. Ne WuB. No ny6i1. Iloamn. u gara
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5. CTAAUU U ITAIIbI PASPABOTKHU

I. Texanueckoe 3amaHue

Dramnsl pa3paboTKu:

1) OGocHOBaHKE HEOOXOIUMOCTH Pa3pabOTKU MPOTPAMMBI
Conepxxanue paborT:
® II0CTaHOBKA 3a]1a4H;
® cOOp UCXOJHBIX MaTePUAJIOB;

® 000CHOBaHHUE HeO6XO,Z[I/IMOCTI/I IMPOBCACHUA HAYUYHO-UCCIICAOBATCIIbCKUX pa60T.

2) HayuHo-uccnegoBarenbckiue paboThl
Conepxxanue paboT:
® OTpe/ICIICHUE CTPYKTYPhI BXOJHBIX U BBIXOJHBIX JIAHHBIX;
® 1IpC/IBAPUTEIIBHBIN BRIOOP METOIOB PEIICHUS 3a/a4;
® orpeeieHne TpeOOBaHNH K TEXHUYECKHM CPEICTBAM.

3) Pa3paboTka u yTBepkKACHUE TEXHUUYECKOTO 3aJaHus
Coneprxanue padoT:
® orpeJeieHne TpeOOBaHUH K IPOTpamMMme;

® OTpE/ICIICHUE CTAMi, TAIIOB i CPOKOB Pa3pabOTKH MPOTPaMMBI M IOKyMEHTAIHH
K HEMH.

II. Texanueckuit IpoOEKT

Oransl pa3paboTKu:

1) Pa3paboTka TEXHHYECKOTO MPOEKTa
Conepxxanue paborT:
® pa3paboTKa TEXHHYECKOTO TMPOCKTA;
® pa3paldoTKa CTPYKTYpbl IPOrPAMMBI.

2) YTBepkJIeHHe TEXHUUECKOTO MTPOEKTa
Coneprkanue padoT:

® pa3paboTKa IIaHa MEPOMPHUITHN TI0 Pa3pabdOTKe MPOTPAMMEI,
® pa3paboTKa MOSCHUTEIHHOM 3aIMCKH;

® COINIaCOBAaHME M YTBCPKACHUC TEXHUYCCKOI'O IIPOCKTA.

Nzm. Jluct No mokym. Tlonm. Jara
RU.17701729.503200-01 T3
Hus. Ne mop. Ilonm. u gara Bsam. uns. Ne WuB. No ny6ur. Ilonm. u nara
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II1. Pabounii mpoexT
Ortarbl pa3paboTKH:

1) PazpaboTka nmporpamMmbl
Coneprkanue pabort:
® IPOrpaMMHPOBAHKE U OTIAAKA TPOTPAMMBIL;
® CO3/1aHue MaKeTa HHCTAUIAIUH TPOTPAMMBI.

2) Pa3paboTtka nporpaMMHON JOKYMEHTaLUU
Conepxxanue paborT:

® pa3palboTKa MPOrpaMMHBIX JOKYMEHTOB B cOOTBETCTBUH ¢ TpeboBanusmu [OCT
19.101-77.

3) UcnpiTanust mporpamMmsl
Coneprkanue pabort:
® pa3paboTKa, COMIACOBAHUE M YTBEPKACHUE IPOTPaMMbl M METOMKHU HCTIBITAHUI;

® KOPPEKTUPOBKA IMPOrpaMMbl U MPOrPAMMHOM TOKYMEHTALIMU 10 PE3YJIbTaTam
HCIBITAaHUH.

N3m. Jluct No okym. [Toam. Jara

RU.17701729.503200-01 T3

Hus. Ne mop. Ilonm. u nara B3am. uns. Ne WuB. No ny6i1. Iloamn. u gara
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6. IOPA1OK KOHTPOJIA U ITPUEMKH

KonTpoms u npuemka pa3paboTKH OCYIIECTBISIOTCS B COOTBETCTBUU C JIOKYMEHTOM:
«ITporpamma MozaenupoBaHusi akTUBHOro Hbr0TOHOBCKOTO B3auMoaencTBus». [Iporpamma u
METOJINKA UCITLITAHUH.

sm. JIuct No okym. IMonm. Jara

RU.17701729.503200-01 T3

uB. Ne noxa. Ilonm. u nara Bsam. nuB. Ne WNuB. No ny6u1. IMonm. u nara
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INPUJIO’KEHHUE

CIIUCOK UCHOJB3YEMOU JIUTEPATYPbBI

e Meroauueckue ykazaHus 1o pa3paboTke nporpaMMHoOi gokymeHTanuu / MATH —

Poccuiickuii ['ocynapcTBeHHbI TEXHOIOIMYECKU YHUBEPCUTET UM.

K.D.Muonkosckoro — CocraButens C.M. Apnommun 1997.
 TOCT 19.201-78 Texuuueckoe 3aganue. TpeOoBaHUS K COACPIKAHUIO U
odopmrnenuro. Equnas cuctema nmporpamMmmHoi gjokymenTtanuu. — M.: UTTK
W3narenscTBO cTangaptos, 2001.
* XapakrepucTuku mianetbl COITHEUHON CUCTEMBI [ DJEKTPOHHBIN pecypc]:
http://www.allplanets.ru/solar_sistem.htm

« Xamarin.Mac guides [DneKkTpoHHbIH pecypc]:

https://docs.xamarin.com/guides/mac/
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JUCT PETUCTPALIMU U3MEHEHUM

Hzm.

Homepa nuctoB (cTpanuir)

U3MEHEHHBIX

3aMEHEHHBIX

HOBBIX

aHHYIIUPO-
BaHHBIX

Bcero
JINCTOB
(cTpanui)
B
JOKyMEHTE

Ne
JOKYMEHTa

Bxomsmit
Ne
COTIPOBOAUTE
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