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Abstract. The usage of interactive teaching methods in the classroom for Russian and foreign languages
enables to achieve new opportunities associated with establishing interpersonal interaction by external dialogue
in the process of learning. A modern approach to learning should focus on bringing the novelty to the process of
learning, due to the peculiarities of the life and work dynamics, the specifics of various learning technologies and
the needs of the person, society and the state in developing socially useful knowledge, beliefs, traits, and qualities
of character, attitudes, and experience. Today it has become apparent that we need to manage not a person, but the
process of his development. The main methodological innovations are associated today with the use of interactive
teaching methods. Interactive learning is primarily a dialog learning in which interaction is between teacher and
student. The essence of interactive learning is that the learning process is organized in such a way that almost all
students are involved in the learning process, they are able to understand and comprehend about what they know
and think. Joint activities of students in the learning process, development of educational material mean that
each person makes its own special individual contribution, exchange of knowledge, ideas, and ways of activity.
Interactive forms of training awaken students ° interest; encourage active participation in the learning process;
contribute to effective learning; have a multifaceted impact on students; provide feedback; contribute to change
behavior.

Keywords: interactive forms and methods of teaching; activity approach; results of teaching; social competence;
common cultural competence; intellectual competence; active training.
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Annomayus. CoBpeMEeHHas OpraHHU3anus yueOHOro mporecca IpearnoiaaraeT UCIoJlb30BaHNe KOMITBIOTEPHBIX TeX-
HOJIOTH IIPpU 00YYEeHUH pa3IMYHbIM JUCIUIUINHAM €CTECTBEHHOHAYYHOT'O LIUKJIA, YTO MO3BOJISIET PACIINPHUTH BO3MOX-
HOCTH TPaAWLIMOHHONW METOIMKHN o0ydeHus. B pabore paccMOTpeHBI HEKOTOpBIE CHOCOOBI MCHOIB30BAHUS METOAOB
KOMITBIOTEPHOTI'0 MOACIHUPOBAHNUS B IIKOJIBHOM Kypce acTpOHOMHUH. IIprMeHeHne KOMIBIOTEPHBIX TEXHOJIOTHIl 3HAUH-
TEIbHO YNPOILAeT MaTeMaTHUECKUH anmnapaT U AeJaeT JOCTYIIHBIM pelIeHUE 3a7ad, KOTOPbIC aHATUTHUECKU PELIaroTCs
HE BO BCEX By3ax.

Kniouesvie cnosa: nBuxeHne HeOECHBIX TeJ; TPAaBUTALMOHHO B3aUMOJICHCTBYIOIINE MaTePHAIbHBIC TOYKH; KOMITbIO-
TEpHbIE TEXHOJIOTHH; KOMIIBIOTEPHOE MOJIEIHPOBAHUE; IPENOaBaHIEe ACTPOHOMHU.

PaccMoTpuM [1Be 3aaun: JBIDKEHNE OIHON M ABYX Mate-

pHUANIBHBIX TOYEK B IPABUTAIIMOHHOM I10JI€ CUJIOBOTO LIEHTpA.
JBu:KeHHe 0JHOTO TeJia B TPABUTAIIMOHHOM I10JIe
CHJIOBOTO LIEHTPa

PaccMOTpuM 3aMKHYTYIO CUCTEMY, COCTOAIIYIO U3 JBYX
TPaBUTAIIMOHHO B3aMMOJCHCTBYIOIINX MAaTepHAIbHBIX TO-
4ek MaccaMu m, ¥ m,. [Ipeamonoxunm, 9To Havamo cucTe-
MBI KOOP/IMHAT HAXOAUTCS B Touke m, (puc.l), T.e. B 1BU-
KEHWH yJacTBYET TOJIBKO OfHa To4uKa m,. Ilo BTOpomy 3a-
KOHy HproTOHa Tenmo Maccolt m, MPHOOPETET YCKOPEHHUE a,
o]l JIeMCTBUEM CHJIbI IpaBuTanuu F :aszZ—Gmlmz/rz, rue
G ecTp TpaBUTAIIMOHHAS TIOCTOSIHHAS, a 3HAK MUHYC 0003Ha-
9aeT, 4TO 5Ta CWJIa HallpaBJicHa W3 TOYKHM M, B TOUKY M, B
CTOpPOHY 00paTHYIO paanyc-BeKTopy r. [Ipoekiun 3Toii chitbl
U, CJIeJOBATEIbHO, TIPOSKIIMHA YCKOPCHUS M TOYKH MOXKHO Pucynor 1
HAWTH U3 TPOCTHIX TCOMETPHIECKUX COoOparkeHuit (puc. 1).
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r1e |r] — paccrosHue MEXAy TOUYKaMU L X,7X -
X, ¥,=Y,-Y,- B dopmynax (1) mapamerp Gm, —M onpez[enﬂeT
TONBKO MACIITAG TIPOMCXO/IAIIINX HpOHeCCOB HO He XapakTep
MOJTYYaIOMINXCsl TPAeKTOpHi. M3BeCTHO, YTO IrpaBUTALMOH-
Hasi TOCTOstHHAs umeeT nopsaok G=10"" u eciiu paccmatpu-
BaeMasi HaMH Macca Oyet nopsaxka m,=10", To M,=1.

Hcnone3ys npeicraBiieHHE 0 TOM, YTO YCKOPEHUE €CTh
TnepBast HPON3BOIHAS CKOPOCTH, CKOPOCTh €CTh IEpBasi Ipo-
M3BOJIHAS KOOPAMHATHI, cocTaBuM n3 popmydn (1) cucremy
muddepeHManbHbIX ypaBHEHHH, MTO3BOJISIONIYIO TTOCTPO-
UTH TPACKTOPUH JAHHOTO IBHKCHUSI:

JI71g 9uCIeHHOTo PelIeHns CHCTEMBI (2) BOCIIONB3yeMCs
anropuTMoM Diiiepa, KOTOPbI OCHOBBIBAETCS Ha HM3BECT-
HBIX y4YallUMcs M3 IIKOJBHOTO Kypca (GU3uKH (opMmyIax.
Metox Dinepa CTPOUTCS U3 ONpPEACTCHHUS IPOU3BOIHOM
U TIPEACTABIICHUSI €€ Yepe3 PEeKypPEeHTHbIE COOTHOIICHHS,
0003HaUYEHHS B KOTOPBIX, aJIaliTHPOBAHHBIE K CHHTAKCUCY
MaTematudeckoro nakera MathCAD, BBITTISAZAT cliemylo-
UM 00pa3oMm:

rae At =t, —t, Ha3bIBAIOT IIArOM WTCPALMOHHON CXe-
MBI (3). 3Hast HauaJIbHBIE 3HAYEHHs MPOCKIUI YCKOpEHHS,
CKOPOCTH ¥ KOOPJMHAT, TTOJyIHM:

x1=0 T=75

M2=4 x2=15 w2g=0 T
¥20=0  wlg=-02 yi=0 A=00001 ‘=0 %
[ M2 x2% 1
vz — P — -At
. ) %]
vidi41 ) [ (x2t)” + (v2) }
vy2ps M2 ¥2,
e = V}'Qt—itﬂt

[ tﬂt.]g + [}'2t]2}3

®2p+ va2p-At

¥2i+vy2e-At

Pucynox 2

Ha puc. 2 npeacraBieH ajqroputM peLieHus], peain3o-
BaHHBINA B MaTemMaTndeckoM makere MathCAD.

Pucynox 3

I'paduueckoe pelieHue NpeACTaBIeHo Ha pUc. 3, KOTO-
Bl NOKA3bIBAET TPACKTOPUIO JIBHKEHHS TOYKH ;B Ipa-

BUTAlMOHHOM II0JIE CUJIOBOT'O LEHTPA m .

IlBﬂ)KeHI/le ABYX Te€JI B I PABUTALIMOHHOM I10J1€
CHJIOBOTI'O IICHTPA

Pucynox 4

PaccMOTpHM 3aMKHYTYIO CHCTEMY, COCTOSIIITYIO M3 TPEX
TPaBUTAlMOHHO B3aUMOJIEHCTBYIOIIUX MaTepHAIbHBIX TO-

4eK MaccaMH mi, m,, m,. [IpeanonoKum, 4rto Havano
CHCTEMBI Koop):[HHaT HaXO,Z[I/ITCﬂ KaK ¥ B IpeIblIyLei 3a-
nmade, B Touke (puc. 4), T.e. B IBIDKCHUH YK€ YIaCTBYIOT

JBE TOYKH m, U m,. B paccMarpuBaemoit cucreme neii-
CTBYIOT cnez[y}oume Cb: F,u F, — cunbl rpaButanuonto-
TO BO3AEHCTBUS TOYKH M, Iila TOuKH m,u m,; F,— rpasu-
TallMOHHAs CHiIa BSaI/IMOI[eI/ICTBI/I}I TOYEK U ,IIPU 3TOM MO
TpeThemy 3akony Herortona F =-F_ .

Ha ocHoBanmm 3aKk0Ha BCEMUPHOTO TSATOTCHHUS

rae [t [r], |r,,]

IUME MATCPHATBHBIMH TOUKAMI 1, H . Bripaxas
MPOEKLUH 3TUX CUJI U3 COOTBETCTBYIOLIUX MPSIMOYTOIbHBIX
TPEYTONBHUKOB (puc. 4), HA OCHOBAaHHH BTOPOTO 3aKOHA
HbroTOHa MOJly4MM COOTHOIIEHUS ISl MPOEKIUN yCKOope-

— PACCTOSHUS MEXIY COOTBETCTBYIO-

Wit ax), ay,, ax;, ayy:

Honcrasnss (4) B (5), momyunm:
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Kax u B mpeapinymieil 3amade, MOJyuyeHHbBIE BBIpaXKe-
HUS (6) MOTYT OBITH TIOJIOKEHBI B OCHOBY HTEPAI[MOHHON
CXEMbl YHCJIEHHOTO pacdeTa CHCTeMbl auGepeHIraib-
HBIX ypaBHEeHMI MmeTonoM Diinepa. Ilo cpaBHeHHIO C Tpe-
JIBIAYIIEH 3amadeii, JaHHas WTEPAlOHHAs CXeMa pelIaeT
COBMECTHO YK€ BOCeMb MU epeHINaTbHbIX yYpaBHEHUH.
PexyppenTtHble GOpMyIIbl JAHHOTO METO/1a UMEIOT CIIE/TYI0-
LU BUI:

Ha puc. 5 noka3aHel TpacKTOpUY ABMXKEHUS JBYX MaTe-
PHAIBHBIX TOUYEK W B rPAaBUTAL[MIOHHOM CHIJIOBOM LIEHTPE .
Puc. 5a nemoHCTpHpyeT Monenb NBMKEeHUS 3eMin U JIyHbI
otHocutenbHo Connna. Hawanenbeie ycmoBusa: M1:=10,
M2:=3, M3:=0,001, x1:=0, y1:=0, x2:=15, y2 :=0, x3 :=18, Pucynorx56
y3,=0, vx2:=0, vy2 =1, vx3 =0, vy3:=0,002.
3aKiIroueHue
Prc. 50 neMOHCTpHpYET IBH)KCHHE B TDAaBHTALHOH- 3HaHHE yYHTEIEeM KOMITBIOTEPHOTO MOICIMPOBAHUS H
nom none Connna aByx Hebecupix ten ( M1:=1, M2:=0,5, gycnennsx METOJI0B, CO3JA€T MPEANOCHIIKH AJI1 JEMOH-
M3:=0,5x1:=0, y1:=0x2,:=10, y2;:=0, x3;=15, y3,:=0, crpamnun na ypoxax acTpOHOMHUH JIBIKCHHUiI HEOSCHBIX TEII,
vx2:=0, ve2:=0.,4, vx3:=0, vy3:=0.6). He mpuleras K MHTETPUPOBAHHUIO CIOXKHBIX MU depeHIm-
aNBHBIX YPaBHEHHH, O CYIIECTBOBAHUM KOTOPBIX ydallluecs
MOTYT JaXke He TI0A03PEBaTh.
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Abstract. The modern organization of educational process assumes use of computer technologies when training in
various disciplines of a natural-science cycle that allows expanding possibilities of a traditional technique of training. In
work some ways of use of methods of computer modeling in a school course of astronomy are considered. Application
of computer technologies considerably simplifies mathematical apparatus and makes available the solution of problems
which analytically are solved not in all higher education institutions.

Keywords: celestial motion; gravitationally interacting material points; computer technologies; computer modeling;
teaching astronomy.
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