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IpoTmBOpeYne, npobnema.

peaMeT, 00bEKT UCCNeoBaHUS.

OHATME O MONAPHOWU CUCTEMbI KOOPAMHAT.

ViccnenoBaHue HEKOTOPLIX rpadmnKkoB YHKLIUK

N NX CBA3b C MPUPOLOMW.



BBenenue

= A BblOpan aTy TeMy noTomy, 4to TEMY
NONMAPHbIX KOOPAUHAT HE pacCcMaTpUBaETCH B
LLIKOJIbHOM KYypCe, HO 4YacTo rpadouKu,
NOCTPOEHHbIE B NONAPHbLIX KOOpAUHATaX,
BCTPEYAIOTCS B XKU3HU N X O4YEHb UHTEPECHO
CTPOUTb C NOMOLLbIO KOMMbIOTEPHbLIX
TEXHOMOrMn. A pewunn nccnegoBartb
HEKOTOpPble N3BECTHbLIE NMUHUN, NOCTPOEHHbLIX B
napamMeTpuyecKon cucTemMe KoopauHaTt U nx
CBSA3b C MPMpPOAOOoW.



IHean.

1) NoAroToBUTH HarMsAHbIM MaTtepuan ans
NOCTPOEHUSA rpaddUKOB PYHKL MU,

2) cnocobcTBOBaTb Pa3BUTUIO
aHanUTU4YeCKNX CNOCOBHOCTEN
BO3MOXHOCTEWN yYyalLlMxXcAa BUOETb

NpeKkpacHoe B TaKoW TOYHOW HayKe KakK
MaTtemaTuka.



3amaui.

[ToCTpOUTb, C NOMOLLLIO KOMMBIOTEPHbIX
nporpamMmm rpadoukmu yHKLNN.

Paclwmputb NOHATUA CUCTEM KOOPAUHAT.
PaccmoTpeTb rpadonkn KPpMBBLIX N3BECTHbIX

MaTeMaTUKOB B NONMAPHOU cUCTEME
KoopAuHar.

PaccmoTpeTb CBs3b NpMpoabl ¢ rpadukamm
MONSAPHbIX KOOPAWNHAT.



I nnmoresa.

HekoTopble noan 3anHTepecoBaHbl B
N3y4YeHNN CUCTEM KOOpAMHaT, HO He
MHOTIMEe 3HaloT, YTO KpoMe OAeKapTOBOMU
CUCTEMbI KOOPpAMNHAT ECTb ELLE U
nonapHaga cuctema KoopauHar,
UmMnmnHopuyeckne, cpepunyeckune,
OEKapTOBLIE B NPOCTPAHCTBE.



IIporuBopeuune, npodiema.

[lpoTnBOpEUMe.

B wwKone mMbl n3ydaem TonbKO OAHY CUCTEMY
KOOpAMHAaT, a CYyLeCTBYIOT NN Jpyrue
cucTeMbl KoopanHaT? MokHO N
nporpamMmMmpoBaTh NOCTPOEHME rpacunKos.

NMpobGnema.

MOXHO N CTPOUTL rpadounkn, UCNONb3YA
KOMMNbIOTEPHbIE TEXHOMOrNN?



IIpeamMery 00bEKT.

= O6BbeKT: [lonapHas cuctema KoopauHar.

= [lpeameT: [ padprkn PYHKLUN U3BECTHbIX
MaTeMaTUKOB.



IloHsiTHE 0 MOJAPHON CHCTEMBI
KOOP/AMHAT.

= Toyky M Ha nnockocTu B NONAPHOU CUCTEME KOOopaAUHAT
MOXHO onpegenutb napoun ymncen (R, Z), rae R —
paccTosHue ot nontoca 0 u Z — yron mexay ocbio U
NPSIMOKN, COEAMHSIIOLLEN MOSOC U AaHHYH TOYKY ( yron

N3MEHSIETCS B HANpaBrieHUn NPoOTMB YaCOBOW CTPENKK OT
ocH).




HUccienoBanue HEKOTOPBIX IpaduKoOB
(pyHKIIMH M UX CBA3b C MPUPOI0U.

= Cnupanb Apxumeaa:

= Cnupanbto ApxmmMena HasblBaloT KPUBYHO, 3aatoLLyOCH
doopMYIou:

n R=a*Z,

= rAe - a Ko3hPUUMEHT NnpornopumoHanbHoCcT, @ R n Z - nonsipHble
KOOpAMHAaTbl KaXXaoM U3 TOYEK 3TON KPUBOW.

= (CaoncTea 3101 cnupanu Brepsble bbifin n3yvyeHbl ApXUMeLOM.
KpnBasa nmeet 6€CKOHEYHOE YMCIO BUTKOB. PaccTosiHue Mexay
OBYMS nocrnenoBaTtefibHbIMU BUTKAMU ABMASETCA NMOCTOAHHOW
BeNMYMHOW. Tovek nepermnbdba oHa HE UMEET.

= [locmoTpeTb rpaduk aton pyHKuum B nporpamme QBASIC MOXHO
No aTon ccbiike. Hanpumep a = 3, fimin, fimax = 0, 50



CBsa3b cnupajau Apxumena ¢
IIPUPOIOH.a

= Pora HeKoTopbIX poraTbiX XXMBOTHbIX 3aKpy4eHbl Mo
cnupanu ApxmumMmegna, Hanpumep y Bunopora u
B6OnOTHOro Ko3na. byToHbI pO3bl TOXXE HAaNOMUHAKT
cnupanb. Tak ke cnupanb ApxmMmena UCnosb3yroT B
BUHTaX caMorieToB 1 Kopabnen. MoXxHO yBUaeTb
cnupanb Apxumeaa n B ObITOBbLIX NpeaMeTax.




Yautka llackajsa.

= Ynutkou [lackanga HasbliBaloT KPUBYHO, KOTOpad
3agaetca popmMyron:
= R=2aC0OSZ+D,

= B KOTOPOW a ABNAETCA KO3 PULMNEHTOM
nponopuUMoHanbHOCTH, b - HEKOTOPbLIM YUCTIOM,
a R n Z - nongapHbIiMn KoopamMHaTamMun Kaxkaou
N3 To4eK aTon Kpneon. MoXXHO NPOCMOTPETL
ynnTKky lNackansa no ccobiike. [na npumepa
MOXHO B3ATb 3Ha4yeHue a = 2, fimin, fimax = 0,
0,3




CBs3b yauTku Ilackans c
IIPUPOIOH.a

= Ynutka [lackang od4eHb 4acTo
BCTpe4vaeTca B npupoae. JInctol nunuu,
NTINCTUKN HEKOTOPbIX OEPEBLEB,
oyepTaHune aroa BULLIHW, NepcuKa,
A0510Kka — BCe 9TO HaNoOMUHAET YNUTKY
[lackang= o B




PO3bl.

Po3bl — 3T0 byHKLMM 3adaHHbIE B NONSIPHBIX KOOpAMHATAaX,
nveruwme sma

R = a SIN (b*Z), B koTOpON a aBnseTca KoapPUUNEHTOM
nponopunoHanbHOCTU, b - HEKOTOPbLIM YNCcnoMm, a R
Z - NONAPHLIMN KOOpANHaATaMN KaXXaon N3 TOYEK 3TOU
KpMBOW. PO3bl MOXXHO MPOCMOTPETHL MO CChINKaM:

1. TpéxnenecTtkoBas po3a, rae a = 2, fimin = 0, fimax = 6.3
2. BocbmunienecrtkoBag po3a, rae a = 2, fimin = 0,

fimax = 6.3

3. YeThbipexnenectkoBagd po3a, rae a = 2, fimin = 0,

fimax = 6.3




CBA3b po3 ¢ IPUPOIOU.

= Po3b/ BCTpeYatloTcs noytu sesge. [outu

Ka)Obl LBETOK — 3TO po3a.




CB43b po3 ¢ MYeJIaMHU.

= [lyenbl UCMOSBL3YIOT NONSAPHbLIE KOOPAMHATLI ANs
obmeHa nHdopmaumnen od nctoyHukax nuwmn. Hamos
HOBbIN NCTOMHUK NULLIK, NYena-pasBesynLa
BO3BpallaeTcd B yrien N UCNOMNHAET TaHel, Ha A3blKe
KOTOPOro paccKkasblBaeT, e HaxoauTcsa Knymoa.
[Tpnyem Bce 3TO NOXOXe Ha ABYIENECTKOBYO PO3Y.

Takmm obpasom nyena-paspegymia coobLuaeT gpyrum
nyenam NonspHble KOOPAMHATBLI HOBOIO MCTOYMHUKA
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Crpodounnaa

= Ctpodhonabl — 3TO PYHKLMM 3aaHHbIE B
NONIAPHbIX KOOpAMHAaTax, UMetoLLme Bua

= R=-a*cos(2*Z)/cos (Z), rae a aBndeTcs
KO3 PULIMEHTOM NMPOonopLUoHanbLHOCTN, a R n
Z - NONApHbIMU KOOpAMHATaMW KaXXOou U3
TOYEK 3TOUN KpUBOW. [ paduk aTon oyHKLUN
MOXHO MOCMOTPEThL MO 3TOWU CChIJIKE, B KOTOPOU

a =10, fimin = -1, fimax = 1.




CBa3b cTpodouabl ¢ IPUPOAOH

= CTpodhomaga noxoxxa Ha npocrenLimne
opraHu3mbl. E€ cunyaTbl HanoMunHatoT
pbIby. CTpodomaa BbIrmMagnT Kak noyka
Oepesa, Kak BO34yLUHbIN Lwap.




HekoTopbie rpadukn GQyHKIMHy B

nporpamme QBASIC

* Coupans [anuies

= Crieayromue CIupaiv IMoka HE UMEIOT Ha3BaHUM,
T. K. OHH SIBJISIFOTCS MOUM DKCHEPUMEHTOM.

= Howmep |
= Homep 2
= Homep 3
= Homep 4
= Homep S5
= Homep 6




BbBIBO/1.

= B WwKose LW1poKo UCNomnb3yTca 3agaHna Ha
NOCTPOEHMEe U nccnenoBaHme rpaukos PyHKUNN. A
npeanaraio ansg n3yvyeHua aTnx TemM UCnonb3oBaTth
KOMMbOTEPHYIO nporpammy QBASIC.

= Pabota cnocobCcTBYET pasBuUTUO NO3HABATENbHbIX
NHTEPECOB, NOBbLILLUEHUIO NHOPMALMOHHOMN
rPaMoOTHOCTUN, doyHOAMEHTaNlbHOMY MaTeMaTU4eCKOMY
obpa3oBaHUIo.

= BbinonHaa paboty s no3HakoMuricd ¢ eLe ¢ 0gHOM
cuctemoun koopaunHart. 'padnkm NOCTPOEHHLIE B
NONSAPHLIX KoopaAnHaTax MHTeEpecHee n bonee TECHO
CBs3aHbl C Nnpupoaoun. B xooe cBoero nccrnegosaHua 4
ybeounca, 4to MatemMaTuka cBA3aHHa C npupoadon. f
coctaBun rpacukn B nporpamme QBASIC, 4TOOb!
NoKasaTb eLle OOHY CBA3b MUpa C NPUPOLOW.



