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IlepBas cTpannma oGnoxku: CoBpeMeHHEIM BapuaHT 3HaMeHUTOro omnblta [\ 'epna mo
TOJSIPU3AIMY 3JIeKTPOMarHUTHHX BosH (Mayer V V and Varaksina E 1 2021 Modern
demonstration experiments for H Hertz’s experimental study Eur. J. Phys. 42 025201).
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GQBOFOBOPOHHO [HNOJUYUHATLCH TPETbEMY 3dKOHY HrioToHa ¢ ero Mruo-
BCHHBLIM BO BPEMECHH XapPaKTepOM B3aHMOJAEHC TBUS MEXJy TeJldaMH.

Cnauana P.Curasnos ¢ cortoBapuuiaMd oOpaTH/IM BHUMaHHE Ha
O0COOEHHOCTH MATHUTHOTO B3aMMOJICHCTBHS MEXAY NPOBOJAHHUKAMH C
TOKOM [ 1], 3aTeM aMepHKaHUBl HTAJAbSHCKOTO MPOUCXOXKJeHHs 0e3
CTeCHeHWs] W OlpaBiaHusi, nepejapas cxemy P.Cwurajosa, nomsira-
JIACh HU3MEPHUTHL CHJIY CAMOJEHCTBHS, KOTOpAs JOJKHA JEHCTBOBATDH
Ha HE3aMKHYTYIO 4acTh 3JeKTPUUecKOol tenu [ 2]. Ine HeT coMHeHwus,
TAM HET M Npapjbl. Kak peayjabTaT TaM HET HY CJI0BA HH O 3aKOHE CO-
XPAHEHHUS] UMITYJIbCA, HU O JIPYTUX CHJAX, OOHYJISIOIKX NOJHYK CH-
JIy B 3aMKHYTOH CHCTEME; 3aTO BCE IOJAHO TAK, UTO JI00asd MOMNBITKA
MPOBEPUTb 3TOT «AMEPUKAHCKHH» PE3yJbTaT TEXHWUUECKH U MaTeMa-
TUUECKH COMNPSIKEHA ¢ TAKUMH TPYJHOCTSIMH, HAa KOTOPBEIE PEAKO KTO
O0TBaxUTCsl. KTo-HUOYb 00BSCHUT, KaK KaBajibepu ¢ NoJeJbHUKAMU
IPU NOMOUIM OOBIUHOH MOJBECHOH CHCTEMBI YAAJ0Ch U3MEDUTEH CHJIY
nopsiaka 107 H? Kto-HHGYIb 0OBLACHUT, UTO NPOMCXOJUT B JKHKO-
CTH, 4epe3 KOTOPYIO TeueT TOK B HECKOJBKO JIECSTKOB amiep? Kak,
CTPAIIWBAETCS, UTAJBSIHIAM YAAJ0Ch MPOPBAThCS HA YCKOPUTED [ 3],
4qTOOB IPOJIBUHYTh PE3yJbTAT, KOTOPEIH OHMU CUMTAIOT TOJBKO CBOMM?

[ToueMy—TO HUKTO He 0OpPATHJ BHUMAHHUE HA OJIHO BAXKHOE 0GCTO-
SATENBCTBO, OTHOCANLEECS K CHJle CaMOfIeHCTBUA. KBaapaT CHJbl TOKA,
KOTOPOMY OHA INPONOPUMOHANBHA, MOXKHO PACCMATPUBATEL KAK IIPOUI-
BEJICHHE MHAYKUMH MATHUTHOTO TOJISA, CO3/IaBAEMOr0 NPOBOJHUKOM C
TOKOM, Ha CHJIy TOKA. MAruutHoe 1noje MOXeT CO3/aBaThCA JIPYTUM
TEJIOM, COCTABJSIONIMM HE3aMKHYTYIO CHCTEMY, HAlPHMED MOIIHBIM
MATHHUTOM, NOBEPXHOCTHHIH MOJIEKYAAPHBIA TOK KOTOPOTO HA HECKOJb-
KO TOPAJKOB OOMBIIE TOKA, KOTOPHIH B PEAJNBHBIX YCJIOBHUAX MOXKHO
IPOMYCTHUTE Uepe3 NPOBOJHUK. Hanpumep, IOTHOCTE MOJIEKYAAPHOTO
TOKA HEOAMMOBOIO MarHuTa A0cTraer Beaumuunbl 10% A/M, a snaumt
HE3aMKHYTasd CHCTEMa, COCTOAIAs M3 Maruuta M W HE3aMKHYTOro
NPOBOJHUKA L, JOJIKHA UCHBITHIBATE JEUCTBUE OUEHb GOJbBILIOA CHJIbI
camojieiictBusi (puc. 1). He Hamo ymopoGasiteesi TeM, KTO 3a «Oyr-
POM», MO3TOMY OCTATOK BCEH 3aMKHYTOM CHUCTEMH JIOJI)KEH OBITh He
TOJIBKO OINMCAH, HO M BHHUMATEJbHO PACCMOTPeH. DTO — JiBa JUIMH-
HBIX npoojHuka VS u CU BMecTe ¢ 04eHb JIAJeKO PaCIOJIOXKEHHBIM
MCTOUHUKOM TOKA &£. DNEKTPUUECKHH TOK M3 OJIHOH UaCTH 3aMKHYTOH
3JIEKTPUUECKOH LIENH MOCTYNAET B APYTYI0, MUHYS OOBIUHBIE 3MEKTPO-
MexaHudyeckue KOHTaKTol S W C. Ilpyxuna T Hy)KHA JIUIIb 3aTeM,
qTOOB 00€CTIeUnTh HENPEPBIBHOCTL MPOXOKJEHHUA TOKA.

I/IH[LyKLLI/IH BHEIIHEIr0 MATHHUTHOI'O II0JId, CO3J4aBAe€MOTO0 TOHKHM
MATHUTOM, NEpPHEeHAUKYJIsApHA IIJIOCKOCTH, B KOTOpOﬁ JIC2KMUT MAIHUT,

¥ NepHeHIUKyasApHa npoBoaHukam V.S u CU; MarHuTHEE CUIH Fyy 1
Fyu, ¢ KOTOPBIMH MAarHuT JEHCTBYET HA NPOBOJAHHMKH, PABHEI 110 BEJIU-
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MOKHO [1POBECTH U GoJiee CJOXKHBIH pacdeT. OHAKO [I0Ka U 3TOTO JIO-
CTATOUHO XOTA OBl 3aTeM, YTOOB yOpaTh 3HAK BONPOCA M3 HA3BAHHS.
DTOT 3HAK CTaBsSIT TOrNA, KO/l He [OHATHO, YTO C COOOH 3aXBaTHTh
1 Kysia OBICTPO JBUTAThCSI.
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ABSTRACTS

Mayer V.V., Danilov I. N. Electric current inside a galvanic cell. A sim-
ple demonstration experiment is described, showing that a current flows inside
a loaded galvanic cell in the direction from the negative pole of the source to
the positive one. A homemade magnetic needle made of neodymium magnets
has been used as a current indicator. Keywords: current source, electromotive
force, electric current in closed circuit.

Nekrasov A.G. Study of the Carnot cycle using L-micro. The method
of conducting a lesson dedicated to studying the Carnot cycle is proposed.
The lesson uses the L-micro digital laboratory. Keywords: lesson, educational
research, Carnot cycle, L-micro laboratory.

Varaksina E. 1., Popova A. A. Didactic resource of students’ project «Op-
tical properties of ellipse». The necessity of organizing project activity of
an interdisciplinary nature when studying mathematics is justified. Simple
tasks of one of the possible projects devoted to the experimental study of the
optical properties of ellipse are proposed. Keywords: mathematics, physics,
educational project, didactic resource, ellipse.

Gerasimov S. A. Experiments with unclosed electric current, or how to
measure the seli—force? The self-force by means of which an unclosed sys-
tem acts on itself can be found and measured in a usual laboratory. For a sys-
tem consisting of thin magnetized disk and unclosed conductor, the obtained
value of the self-force is several orders of magnitude grater than known value.
Keywords: magnetic field, electric current, weight, magnetization, unclosed
conductor.

Mayer V.V, Elements of the theory of optical devices: lecture notes for
undergraduate students. The content of the lecture on the discipline «Gen-
eral and experimental physics. Optics» is presented in a summary form. The
lecture is developed for bachelor course of pedagogical university. Keywords:
optical devices, visual observations, magnifying glass, microscope, telescope,
diffraction nature of the image, resolution.

Markov S. V. Infra—low—irequency alternator based on the AD9833 dig-
ital frequency synthesizer for demonstration experiments with address-
able LED strips. The paper presents an affordable design of an infra—low-
frequency alternator based on the AD9833 digital frequency synthesizer. The
generator is designed for the educational study of electrical vibrations in
elements included in the AC circuit, the phenomenon of electro—magnetic in-
duction and seli-induction together with address ring LED strips. Keywords:
AD9833 digital frequency synthesizer, infra—low—frequency alternator, elec-
trical oscillations in AC circuits, electromagnetic induction, self-induction,
microcontroller board ArduinoUNO, address LED strip.

Varaksina E. 1., Sokolova O. L. Physics digital educational resource in a
computer science educational project. The content of interdisciplinary stu-
dents’ project in computer science is proposed. The result of the productive
activity of teachers and students is a digital educational resource designed
for physics lessons on the introduction and formation of the concept of har-
monic wave. Keywords: computer science, physics, educational project, digital
educational resource, harmonic wave, Lazarus.
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