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B. B. Maiiep

SNEMEHTbI TEOPUKU ONTUYECKKUX NMPUBOPOB:
KOHCMEKT JIEKUUMW ONA BAKAJIABPUATA

B KoHcnekTUBHOM (*)OpMe npeactaBNeHO codepyKaHue nekKund no gucuunivHe
(<O6LL|,aFI U 3KCNepuMeHTaslbHaA (*)M3MKa. OnTtuka» 6aKanaBpMaTa negarorunye-
CKOro Bysa.

KnroueBsie cnoBa: ontuieckne npubopbl, BUsyanbHble HAOMOAEHWUS, Nyna, MUK-
POCKOM, Teneckon, AWMGpPaKLMOHHas Mpupoda W300pakeHWs, paspeluaroLlasn
cnocobHocTb.

Buesanuo npousomemuas B 2020 roxy uugpoBusanus o6pa3oBaHus
paszzesuaa yuyeOHBIH MPOIECC HA JIBE YACTH: KOKMAKMHYIO U JuCmar-
yuorHryro. JIOBOSBHO GHICTPO BEICHHJIOCH, UTO AMCTAHUHOHHOE OO0Y-
yeHue Manoz(pdextusHo. Ho u yncTo KOHTakTHOE 00y4yeHHE B COBpe-
MEHHBIX YCJOBHAX PE3KOTO COKPAlleHHsI BPEMEHH Ha H3yuyeHHe (HU3HKH
JIAaeT He CJHIIKOM XOPOIIHE Pe3yJbTaThl.

Jeao B TOM, UTO Bcerja HOPMAAbHBIH YUeOHBIH TIpOIECC HOCHJ
KOHTAKTHO—/IMCTAHUHOHHBIH XapakTep, MPOCTO BTOpas €ro 4acTh Ha-
abiBajiachk camocmosmenvHot pabomoi odyuawoinerocs. Heymenue u
HexxeslaHue OOJBITMHCTBA CTY/IEHTOB CaMOCTOSITENBHO OBJAfleBaTh 3HA-
HUSIMH, TO €CTh YUUTLCS 6€3 TOHYKAHHWH CO CTOPOHHBI MPenofaBaTess —
OCHOBHasl MPHUHHA I'PYCTHBLIX PE3yJabTaTOB 06yUeHHs PU3HKe GyAyLIero
YUHTEJS.

TpanuuuoHHbIE JEKIMH BHOCST CBOK JIEMTY B 3TOT MPOLECC: mpe-
M0JiaBaTe b He B COCTOSIHHH TaK HM3J0XKHATh YIeOHBIH MaTeprad, yToOnl
CTYAEHT B TeUEHHE 3aHSTHS yCres caenaath Oojee Ui MeHee MPHJIHY-
HBIH KOHCMEKT. [03TOMy 10 COGCTBEHHOPYYHO C/EMaHHBIM HA JEKIHH
3aMuCsM CTYIEHT He B COCTOSTHHH pa30ofpaThCsi B (PU3HUECKOH CYIIHO-
CTH H3YUaeMBIX SIBJIEHHH.

OnuH U3 NoNOKUTENBHBIX 2(D(DEKTOB AHCTAHIHOHHOTO 00YUeHHs CO-
CTOMT B TOM, UTO MPENOJaBaTeN HAYUHANCh BHIKAAAbBIBATL B MHTEpHET
KOHCITIEKTHl €llle TOJbKO MPENCTOSIIUX JeKUUH. ITO OTKPHLIO HOBbIE
TepPCMNEKTHBLI: BIEPBBIE CTYAEHT MOJYYHJ BO3MOXKHOCTb 3apaHee ToTo-
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BOJIHOBOH TOBEPXHOCTH Xg, X, .. (pHc. 1) paBeH:

. _\/ab)\ _\/a(l—a))\
Vet T

rie @ U b =1 —a — pacCTOSHHUS OT BOJHOBOH TOBEPXHOCTH [0 HCTOY-
nuka S u touku P. OueBHaHO, MakcuMyM (QyHKIMH y = al — a?, ot
KOTOPOH 3aBHCHT 3TOT PAjMyC, AOCTUraeTcst npu a = [/2.

Tax Kak UHTEHCHBHOCTb CBeTA B TOUKe P OmnpenessieTcsi MOJOBHHOH
JIEUCTBUS B 3TOH TOUKE NEePBOM 30HbI DpeHeist, TO MOKHO CUMTATh, YTO

CBET OT UCTOUHHKA S 10 P pacmnpocTpaHseTcss B y3KOM KaHaJje repe-

MEHHOT0 JuaMeTpa, HauboJibliee 3HaueHHe KoToporo d = 2r = VI
[oka pasmepbl OTBEPCTHST B HEMPO3PAYHOM IKPAHE TPEBHINAKT 3HAYE-
HHe d, CUTyallHsl HE MEHSETCS, U CBET PACpPOCTPAHSETCs] MPSMOJHHEN-
HO.

Ecin xapakTepHbIH pasMmep MpensitcTBUsA d yAOBJAETBOPSIET YCJIOBHIO

d > Vi, (1)

TO MOXKHO IpeHeOpeub BOJIHOBOH MPUPOIOH CBETA U M0Jb30BATHhCS M10-
HSITHEM CBETOBOTO Jiyua. Ecju

d < Vi, (2)

TO HEOOXOAMMO YUUTLIBATh BOJHOBYIO MPHPOAY CBETA U COOTBETCTBYIO-
mue AU pakIMOHHbIE ABJICHUS.

M3 13/10:KeHHOTO BHIHO, UTO 2e0MEMPUtECKAd ONMUKA A8A1emcs
npedeavibim caytaem 804080l npu A — 0.

PeajibHble JIMH3BL ¥ 3epKaJja UMEIOT MOMNepedHkle pa3mepnl d, yio-
BJAETBOPsIOLIME KPpUTEPHIO (1), MO3TOMY 3jeMEHTapHasi TEOPHsI OMTH-
YeCKHX TIPHOOPOB OTHOCHTCH K 2eomempuyeckot onmuxe. ONHAKO
ONITHYECKHE H3o0paxeHusi, BOOOIE TOBOPS, NMPEACTABJSIOT COBOH M-
(pakuuoHHbe KapTHHB PpayHrodepa, MO3ITOMY KaueCTBO H300pazKe-
HUI OIpeAesseTCs BOJHOBOH NPHPOION CBETa.

2. OnTuueckue mpubOPbI, BOOPYIKAIONINE IJ1a3

K onrtuueckum npubopam, npefHa3HAUEHHBIM IS 8U3YAAbHbIX HA-
GJTI0fIeHHH, OTHOCATCS B OCHOBHOM JIyTa, MHKPOCKOI, TEJAEeCKON, a TaK-
JKe OUKH, MOHOKJIb, OUHOKJIb, TeJeCKOMHUECKas Ayma, NepucKor, OUHO-
KyJsipHast Jyrau T. 1.

Jst MOHMMAHHS IPUHUMKIIA AeHCTBHS ONTHYECKHX NTPUOOPOB, obec-
NEeYUBAIOIIHUX BH3YyaJIbHBIC Ha6JHOIL€HI/IH npeaMeToB, HY2KHO 3HATb
YCTpOIZCTBO rJa3a W BJAAACTH MOHATHAMH YBCJHUYCHHUA, aKKOMOAAUHH
K PaCCTOAHUA HAWJIYUHICTO 3PECHUSA.

Yeerunenue onmuueckoeo npubopa, 800pYIHAOULLE0 2Aa3 — 3TO
OTHOLLUEHHE JIMHEHHOIO pasMepa H300pakKeHHs [IPeAMeTa Ha CeTdaTKe
rjasza, MOJYYeHHOTO C TOMOLIBID OMTHUECKOTrO Tprubopa, K JHHEHHBIM
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BOJIHOBOH TIPUPOMIOH cBeTa. HauMmeHbliiue yrioBble pacCTOsIHHS, paspe-
1aeMBle 3pauykoM TIJia3a auaMeTpoM d U OOBEeKTHBOM TeJecKona jaua-
metpoM D corsacHo (hopmydie (9) npubimKeHHO paBHbL @r = A/d u
@r = A/D. B takom cjyuae nosie3HbiM GyeT yBeJHUYEHHe TeNecKorna:

or D
== = (14)

Pr d
Ecau yyecTh, 4TO AMaMeTp mapaboJHYecKoro 3epkanaa caMoro 60Jjb-
IIOTO OTEUeCTBEHHOTO Tejeckona D = 6 M, a juMaMeTp 3pauka rJaasa
MOKHO OLIEHHTb BEJMUMHOH d = 4 MM, TO JaKe TEOPETHUECKH I10Je3-
HOE yBeJiMueHHe Tejieckorna He npesbinaer 1500 pas.

Paspemnamiias cnocoGHOCTb OMTHUECKOTO MHKPOCKOTIA TAKXKe Orpa-
HHYEHa BOJIHOBOH HpHpOILOfI CBeTa: €CJM TOUYKH TpeMeTa HAXOAATCHA
Ha paCCTOSIHHUM, MeHbIeM A/2, TO OHH B NPHHIMNE HE MOTYT OBITH
paspellieHs HUKAKHUM OOBEKTHBOM.

L'y

11. 3aganus ajis yBjIeYeHHbIX (PU3UKOM

1. HerpynHo moxaszath, 4TO 4pe3MepHO OOJIbINOe YBeJHYEHHE Ofl-
THUECKUX NPHUOOPOB Oecrogie3Ho U aaxe Bpenno. IlompoOyiite cuenath
3TO CAMOCTOSATEJBHO, HCTOMb3YS JIOOYI0 NOCTYMHYI MH(OPMALHIO.

2. Celiuac B OKyJIsIp Jlaxe B JIOOUTEJNbCKOrO TEJNECKONa HHUKTO He
CMOTPHT COOCTBEHHBIM TJla3oM. BrisicHute, uto coGOH mpeacTaBaseT
coBpeMeHHas uudposas (porokamepa M B KakKOH Mepe K Hel NpHMe-
HUMA KJacCHYecKasl TeOpHs pa3pelraiouied CnocoOHOCTH OMTHUYECKHX
IpHOOPOB.

3. Ouennre TOJIE3HOE YBeJHYEHHE OMTHUYECKOrO MHKpockona. Ha
KdKHX CpI/IBI/ILIeCKI/IX NpyuHOHUIIAX MMOCTPOCHBI COBPEMEHHBIE MUKPOCKOIIDI,
MOJIE3HOE YBEJAWMUYEHHE KOTOPBIX COCTABJAAECT COTHHU ThICAY U MUJIJIMOHDI
pas?

JIHTEPATYPA

1. JlaupcGepr T'. C. Onruka. Yued. nocodue: Has ByszoB. — M.: @usmariur,
2003. — 848 c.

2. Cupyxun [.B. O6mwm# xypc ¢usuku: Yue. nocotue: Has Bysos. B 5 .
T.1V. Ontuka. — M.: ®usmaraur, 2006. — 792 c.

3. Tepurenson E. M., Masos H. H., Mancypos A.H. Onrtuka u atomHas ¢u-
3uKa: Yuel. nocobue I CTY/. BHICII. Meji. yuel. 3aBefieHnd. — M.: Usz-
JaTeJbCKUH LeHTp «Akamemusi», 2000. — 408 c.

['maszoBekuii rocyaape TBEHHBIH [octymuna B pepakuumio 02.05.21.
neflarOr e CKUii HHCTUTY T



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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