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HUSI MATHUTHOTO T0J11 BOKPYT MPOBOAHWUKA C TOKOM B 3TOM OIBITE
MCIIOMIB3YIOT CAMOAENBHYI0 MAarHUTHYIO CTPEJKY, COCTOSIIYIO W3
IBYX [UJIUHIPUYECKUX MATHUTOB, MOJBEILIEHHBIX HA ABOMHOH HHU-
TH, ¥ KapTOHHOro ykasartess [4]. B kauecTBe ucTOUHHMKA TOKa
MCIONB3YIOT TanbBaHnyeckuil snemeHT RO3 1.5V AAA SUPER-
MAX super heavy duty. HamomuHamoT, 4T0 3/1€KTpHUECKHH TOK
B MPOBOAHUKE UIET OT MOJOXKHUTENBHOIO K OTPUILATEJBHOMY MO-
JIIOCY UCTOYHHMKA, U MO MPaABUJY MPABOro GypaBUMKA OMPEALJISIOT
HanpapJ/ieHWe JUHUU MAarHUTHOM WHAYKIMHW BOKPYT MPOBOAHHKA
C TOKOM.

[anee coGupaioT yCTaHOBKY, MOKa3zaHHyw Ha puc.l.l: [ —
MarHUTHasi CTPeJKa Ha HUTSHOM [MOJBECE, OPUEHTHPOBAHHAS
B HampaBJIeHWH [Or—ceBep; 2 — rajbBaHUUECKUH 3JIEMEHT TH-
na RO3 1.5V AAA, pacrnosoXeHHBEIH B CHENUaJbHOM KOHTeHHe-
pe mapaJijieibHO CTPeJKe Ha paccTosHud npumepHo 10 mm mop
Hel; 3 — KJI0Y, HAKOPOTKO 3aMBIKAMOIUIUH rajJbBAHUYECKHE 3Jie-

MeHT; 4 — [eMOHCTPAlMOHHBEIH BOJBTMETP C MpPEAEJOM H3Me-
penus 1,5 B; & — no6aBoyHOe CONPOTHBJEHHE K BOJBTMETPY
R;Lo6 = 270 Owm.

[Ipy pmemoHcTpanuu omneita o6palllaldT BHUMaHHE Ha TO, YTO
KJI0Y PAa30MKHYT, 10 LENH 3JeKTPUYECKUH TOK HE WIET, BOJbT-
meTp mokaswiBaeT JIC uctounuka 1,6 B u maruutHas ctpeska
napasjesabHa rajbBaHuYeckoOMy 3jeMeHTy (puc. 1.1).

3arteM KJHOY Ha HECKOJBKO CEKYH[ 3aMBIKAIOT M ydallue-
csi HaOJO#AIT, YTO MOKa3aHWS BOJbTMETpPA MamalT A0 HYJSA,
M MarHWTHas CTPeJKa OTKJOHSeTCS, CTPEMACh 3aHSATH MOJOXKe-
HUe, MeprneHAnKyasapHoe sjemeHTy (puc.1.2). [lo HanpaBseHui0
OTKJIOHEHHS] CEBEPHOro MOJII0CA CTPEJKU ONPeNessioT HarpasJe-
HUE BEKTOpPAa MAarHUTHOM MHAYKIHWH BUXPEBOrO MAarHUTHOTO MOJIA,
BO3HHUKIIEr0 BOKPYr 3JemeHTa. [losb3ysce mpaBuJjiom OypaBuu-
Ka, OMPeNeJsOT HalpaBJaeHUe 3JeKTPUUECKOr0 TOKA B 3JIEMEHTE,
KOTOPBIM €O3[a/ 3TO moJe. YO0exaawTces, YTo OeHCTBUTE/ABHO B
HAKOPOTKO 3aMKHYTOM TaJibBAHHYECKOM 3JIEMEHTE UIET 3JeKTPU-
4eCKHH TOK B HANpaBJEHHUH OT OTPULATENBHOTO K MOJOXKUTE/b-
HOMY TIOJIOCY.

[log MarHUTHY1O CTpesKy MOABONAT OOWH W3 MPOBOIAOB yCTa-
HOBKM M pacroJsiaraioT ero napaejibHO CTpeJKe. 3aMBIKAIT
KJI0Y, MMOKA3bIBAKOT OTKJOHEHHE CTPEJKH U 10 ero HanpasJeHUIo
Onpene/silOT HampaBJeHHe TOKa B mposofe. Eile pas ybexparmT-
Csl, 4TO BO BHELIHEH LIeNH TOK HJET OT MOJOXKMTENBLHOrO IOJI0Ca
MUCTOYHUKA K OTPUIATENBHOMY.
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[enaoT o6WIMH BEIBOA: MO 3aMKHYTOH 3JEKTPUUECKOH IeMnHy,
COCTOALIEH M3 HCTOYHHKA TOKA M Harpy3KH, UAeT OfMH U TOT XKe
3JEKTPUUECKUN TOK, NPUUMHOU KOTOPOro sBjsgeTcs paboTa CTO-
pOHHUX cuJj. Temepb yuauiMmcsi HeTPyOHO pa3odpaTbCsi B Iep-
BOM M3 NPUBENEHHBIX 3[leCh ONpefeJeHNH, TaK Kak B ONBbITE OHU
BUAAT M HCTOYHHMK, M KOHTYD, M BOOUHIO HAOMIOJAIT MarHUT-
HOe NeHCTBUE 3JEeKTPUUECKOr0 TOKa Ha BHELIHeM W BHYTPeHHeM
ydacTKax Lemn .

B 3akJoueHue 3aMeTHM, UTO THUI rajbBaHHUECKOTO 3JeMeHTa
yKasaH He cjaydalHO, TaK Kak 14 yclexa ONblTa HYXKeH 3Je-
MEHT, CPaBHHUTeJbHO CJab0 MPUTATMBAIOUIMN HEOAHMOBbHIE Mar-
HUTHI.
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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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