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¢ KOMIbIOTEP B SKCIMEPMMEHTE 39

Ha nepBom 3Tare BBIYHC/AMTENLHOTO IKCIEPUMEHTa BHIOMpaeTcs (MiiH
CTPOMTCST) MOAEIb MCCaenyeMoro (pusudeckoro o0bekra (mpouecca, sBJe-
nust). [Ipu mocTpoennu (PU3HIECKOH MOAENH HEOOXOMMMO B CHCTEME MaTe-
pHAJBbHBIX 0GBEKTOB YIIPOCTUTh (DH3HUECKHE Tesa, OIS, YCAOBHSA JBHXKE-
HUS, B3aMMOAEHCTBHS, BBECTH (PU3NUECKHE BEJMUYHMHBI, XaPaKTEPHIYIOIIHE
CBOHCTBa 00BEKTOB, C(DOPMYAUPOBATEH (PU3HUECKHE 3aKOHBI, OTHCHIBAIOIINE
CBSI3b MEXK/Y ITUMH MOHATHSIMHM H B3aUMOJEHCTBHS MEXKTY MaTepHAJbHEI-
MH 0ObeKTaMH. [/ peasn3alliy TaKoro pojia YIPOUIEHHS CAEAYeT TIPOBO-
JIUTb MBICJIEHHBIH 3KCIIEPUMEHT, HAea u3aluio0, (hopMaau3alHn 1 adcTpa-
THPOBaHHE HCCAEAYEMBIX (PU3HUECKHUX SBJEHHH W MPOLIECCOB.

Ha BTOpOM 3Tame mpoOBOAMTCS MaTeMaTHUECKOe MOJENHPOBaHHE (PH3H-
JeCKOH MOJIEJH HCCAeTyeMOro 00bekTa, OTpaXkailllee B MaTeMaTHIeCKOH
(bopMe BaKHEHIIHE ero CBOHCTBA — 3aKOHBI, KOTOPBIM OH TMOJYMHSETCH.
Ha atomM 3Tane npoBOAMTCS MPeABAPHTENbHBIH aHANN3 HCCAENYEMOTO 00b-
eKTd H MOCTPOEHHE MAaTEMATHYECKOH Momesu (COCTABJEHHE YyDaBHEHWH,
OTMCHIBAIOIIMX MCCAEAYEMBIH 00BEKT).

Tperuit sran cesizad ¢ BLIOOPOM (MM Pa3pabOTKOM) BLIYHCAHTE/BHO-
ro aJrOopuTMa JJIsl peasu3allid PacueToB HA KOMIboTepe. M3BECTHO, 4TO
TOYHOCTb BBIUHCJAEHHS Ha KOMIIbIOTEPE OTPaHHUYEHa, TaKxke JA0C0H pac-
9eT BHOCHT TMOTPENTHOCTh. BEUMCAWUTE/bHBIE aJTOPUTMEl COCTABJSIOTCS
MOCPEACTBOM METOJOB YHCJAEHHOTO aHa/MH3a.

Ha ueTtBepToMm 3Tame co3faeTcs MporpaMMHoOe o0ecrieueHue AJs pea-
JIU3aUHH MAaTEMAaTHIECKOTO MOJENHPOBAHHS Ha KOMIbIoTepe. Takum obpa-
30M, Ha JIAHHOM 3TaTle COCTABJSETCS KOMIBIOTEPHAS MPOrpaMma, peasusy-
1011a51 HeOOXOIUMbIE BRIYHCAHTENBHEIE OMlepallii. B kauecTBe mporpamm H
SI3IKOB [TPOTPAMMHMPOBAHHsST MOXKHO ucnojib3oBats Microsoft Excel, Math-
CAD, Pascal, C++, Python [2-4] u nap.

[TaTelii 3Tanm cBsi3aH C TIPOBEJEHHEM KOMITHIOTEPHBIX BBIYMC/JIEHHH H
00pabOTKOH MOJYUEeHHBIX Pe3yabTaToB. Ha 3TOM 3Tane mpoBOAUTCS aHANH3
pacyeToB, MX CpaBHeHHE (€C/TH ITO BO3MOKHO) C Pe3y/bTaTaMH HATYPHOrO
IKCTIEPHMEHTA.

MBI HMXKEe B KauyecTBe TIPUMepa PacCMOTPHM BBIYMC/AMTENBHBIH 3KC-
MEPUMEHT, TIPEIHA3HAYEHHBIH A U3YUeHHs MOJETOB KOCMHUECKHX ara-
patoB (MC3, xkocMuueckux kopabseii M GalJMCTHIECKHX PAKET) OKOJIO
3eMsid TIpH Pas3IMYHBIX HaYaJbHBIX YCJAOBMAX. HaMu WMCnosb30BaH B Ka-
4eCTBe s3bIKA MMPOrPAMMHMPOBAHHMS MAKeT MpHKAaaHbeix mporpamm (ITI11T)
MathCAD.

Mpumep. TocpenctBom [T MathCAD Hy»HO TOCTPOHTH TPAEKTOPHH
JBM2KEHHsT KOCMHYECKOro armapara okoao 3emsu. 1) MC3 umeer ckopoctnb
Vo = 7,56 km/c Ha BrIcOTe OT TOBepxXHOCTH 3eMan A = H00 KM moa yriom
0° x ropusonry. 2) Kocmuueckuii Kopabab MPHOGPES BTOPYHD KOCMHUE-
ckyto ckopocth (Vp = 12kM/C) B Touke, GAH3KOH K TOBEPXHOCTH 3E&MJ/H
nox yrsom O° k ropuzonry. 3) UC3 crapryer B Touke, GIH3KOH K MOBEPX-
HocTH 3emMaH co ckopocThio Vg = 9,36 km/c mox yraom 0° K rOpH3OHTY.
4) DBajsuctiueckasi pakeTa BLIJIETAET C TOBEPXHOCTH 3eMJIM MOJ YoM
45° K TOpH30OHTY €O cKopocThio Vg = 8,76 km/c. b) Halimure xoopauHaTh
TOUEK amnoresi U najeHust 6a/JIUCTHIECKOH PAKETH TIPH HAYAJIbHBIX YCJAOBH-
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MIPHUKJIATHOH MaTeMaTHKH H KOMIbIOTEPHOH HaykKH. [lo 3TOH MpUYHHE BHI-
YHUCAHUTEbHBIH 3KCIEPHMEHT MOXKET PAaCCMaTPHBAThCH KaK OMTHMAJbHBIH
MyTh KOOMEPALHH YMCTBEHHOTO TPy/Aa H CPEJACTB, HAleJEeHHBIH Ha TOBHI-
IIEHHE TIPOM3BOIUTEBHOCTH HAYYHOrO MOMCKa HccaenoBaresei [ 6 ].
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ABSTRACTS

Mayer V.V., Varaksina E.I. Spark voltmeter for measuring high volt-
age. A simple spark voltmeter for measuring high voltage is described. The
device can be made when students are performing an educational and research
project and used in demonstration experiments in school lessons. Keywords:
spark discharge, breakdown voltage, spark voltmeter, educational and research
project.

Mayer V.V., Danilov I.N. Experimental verification of the solution of
a physical problem. An experiment is considered to test the solution of
a well-known problem relative to an electrical circuit consisting of three
series—connected galvanic cells forming a closed circuit. Keywords: galvanic
cell, electromotive force, internal resistance, short circuit, physical problem,
experimental verification.

Gerasimov S.A. Least—square method and area-method: what's bet-
ter? The least—square method is not at all a panacea at approximation of
experimental data. There exists another way of describing experimental de-
pendences, which sometimes gives incomparable better results. Keywords:
approximation, least—square method, root—mean—square error, modeling.

Mayer V.V., Varaksina E.I. Normal light dispersion in demonstration
and laboratory experiments. Demonstration and laboratory experiments on
qualitative and quantitative educational research of normal light dispersion are
proposed. The objects of the study are the Amichi direct vision prism and the
triangular equilateral prism made of flint glass of the TF3 brand. Simple and
affordable devices for demonstration, observation and photographing disper-
sion curves on a smartphone are described. Manual and computer methods
of processing experimental results are considered. Keywords: normal disper-
sion of light, lecture demonstration, laboratory work, educational research,
dispersion curve, photographing on a smartphone.

Mukushev B. A. Computational experiments in physical research. The ar-
ticle deals with the implementation of computational (computer) experiments
in the study of physical phenomena. The main stages of conducting compu-
tational experiments are highlighted. The issues of creating physical, mathe-
matical and computer models of the objects under study are considered. These
models form the basis of each stage of the computational experiment. The ar-
ticle describes the method of using the MathCAD during the experiment.
Keywords: computational experiment, physical, mathematical and computer
model, computational algorithm, numerical analysis, MathCAD application
software package.

Saurov Yu.A. At the Academy of Pedagogical Sciences of the USSR:
about the spiritual life of the older generation of methodologists—
physicists ... (Facts of a bygone reality). The article reveals some features
of the professional life of methodologists—physicists of the older generation:
discipline, accuracy, attentiveness, content, etc. Keywords: physics education,
methods of communication and activity, letters.

Varaksina E.I. Educational experiment in modern school physics edu-
cation. The results of an ascertaining pedagogical experiment aimed at iden-
tifying the problems of using educational experiments in teaching physics
at school are presented. Keywords: physics teacher, school graduate, school
physics room, educational equipment, knowledge of experiment.
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