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YIK 372.853:535

B. B. Makep, E. N. BapakcuHa

HOPMAJIbHAA ONCMNEPCUA CBETA B
AEMOHCTPALMOHHBIX U NTABOPATOPHbIX
IKCMEPUMEHTAX

MpegnaraioTcs  LeMOHCTPaUMOHHble W nabopatopHble  3KCMEPUMEHTbI Mo
KauecTBEHHOMY W KOMWUECTBEHHOMY Y4eOHOMY MWCCNefOBaHWIO HOPMasbHOM
JIMcriepcuu ceeta. B kavecTBe 0OBbEKTOB MCCMEAOBaHUs B3STbl MPU3Ma NPSAMOro
3peHUs AMMUM M TpeyronbHas PaBHOCTOPOHHAS MNpU3Ma M3 cTekna JIMHT
mapku TP3. OnucaHbl NpocTble U AOCTYMHble NPUOOPbI AAS LEMOHCTPALMM,
HabnogeHus W hoTorpadpupoBaHis Ha CMapTOH AWUCMEPCUOHHBIX KPUBbIX.
PaccMmoTtpeHbl pyyHOM W KOMMbIOTEPHbLIM MeTofAbl 06paboTKM pesynbTaTos
3KCMepUMeHTa.

KnioueBoie cnoBa: HopManbHas AWUCTEPCUs CBeTa, JIeKLUMOHHas AeMOHCTpauus,
naboparopHas pabora, yuebHoe UccnefoBaHWe, LUCNePCHOHHAsA KpHBas, oTo-
rpacduvpoBaHue Ha cMapTdOH.

1. Beenenue

Hucnepcus ceema — sIBJeHHE 3aBUCHUMOCTH a0COJMIOTHOTO TOKa-
3aresisg MPEJOMJIEHUS BEIIeCTBA OT JJHUHLI (MJIH YaCTOTHI) CBETOBOH
BoJHLL 1 = n(A). JlMcmepcHss HA3LIBAETCS HOPMAAbHOL, €Cad ¢ Po-
CTOM [IJIMHbBI BOJIHBI II0OKA3dTEJ/Ab NPEJOMJICHUSA BEUIECTBA YMEHBIIAETCH.
B6su3u auHuE MOrJoUIeH s CBeTa HAOJIOAAIOTC 00MaCTH QHOMAALHOL
JUCIEPCHH, B KOTOPBIX TIPpHU YBEJWYCHWH OJWHBI BOJIHBI TTOKA34aTeJ/lb
MIPEeJNOMJIEHUA TOXKE YBEJUUYUBACTCA.

Kanaccuyeckue sxkcnepuments M. Hetotona [ 1], @. Jlepy, A. Kyunra
U TEODHS TUCIIEPCHM CBETA H3JIaraldTCsl BO BCEX YHUBEPCUTETCKHX KYyP-
cax ontuku [ 2-7]. llosromy aktyasnbHa npobsema paspaboTKH COBpe-
MEHHBIX Y4YeOHBIX TPHOOPOB, AOCTYMHBIX JJIA CaMOCTOSITENBLHOTO H3-
rOTOBJCHUA CTYJCHTAMU U O6eCHe‘II/IBaI'OLLLI/IX AKCMNEPUMEHTAJABHOE HU3Y-
yeHue nucnepcuu cBeTa. Llespio Haiell paloTel SIBASETCS pellleHHe
3TOH MpobaeMbl AJIs Kypca OOIIEH H 3KCIepUMEHTaJbHOH (pU3HKH 0a-
KaJlaBpHara.
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I'pamynpoBKy ocH abcuMCC MPOM3BOJAT, MOJAB3YSICH TEM, UTO JUJTH-
Hbl BOJIH PTYTHOTO CHEKTPA M3BECTHHI. BRIOHPAIOT, HANPUMEp, SIPKYIO
cBetiy (puoseroByro guHui0 N = 435,8 &~ 436 HM W ApKyH KeJ-
Tyi0 Junuio A’ = 579, 1 & 579 um u Ha Gororpa@uu U3MEPSIIOT B MM
paccrosinve Aly MEXIY ITHMH JIHHHSIMH BIOJb OCH JIJIMH BosiH. [asee
HAXOIAT UEHY JIeJEHUs] TOPU3OHTANBHOH OCH B HM/MM:

Vo= N
Aly

M Ha OCH A ctaBst nepBoe jejenue 400 HM, OTCTYIISI BJIEBO OT 3HAYEHMUSI
A =436 um Ha 36/cy MMm. UToOb 0603HAYMThL, HATIPUMED, CJIEAYIOIIEE
Godibiioe fneenve 450 HM, HYKHO HAHUTH PACCTOSIHHE N0 HETO OT Mep-
Boro neqenust: (450 — 400)/cy mm u 1. 1. [IpoBeneHHyoO TpagyHUpoBKyY
OCH TIPOBEPSIIOT 10 BTOPOH BBIOPAHHOH JJIHHE BOJHBI A,

AHajIoTHYHBIM 00pa30M TPANYHPYIOT BEPTHKANBHYIO OCh, HCMOJb-
3ysl U3MePEHHbIe C MOMOIIBIO 3€JEeHOTO M KPACHOTO J1a3epOB 3HAUEHHS
nokasareJjed mpesoMASHHS TTPU3MbI I ABYX JUTMH BOJH: A = 534 HM
un = 1,7255; \y = 657 um u ny = 1,7105. Ha usoruyTtom crextpe
0603HAYa0T TOUKH, COOTBETCTBYIOIHE 3THM JJHHAM BOJH, H ONpejie-
JIUB LeHY JIeJIeHHs] OCH TIOKa3aTeJsel mpejioMJeHus 71

(4)

C) =

. ny — noy
Cfl - Aln ’ (5)

HaHOCAT Ha Hee pejenud ot 1,70 no 1,78.

[Tosb3ysach MOJMYyUeHHOH TpafyHUPOBKOH, OMpPENefsioT MOKa3aTesH
HPEJIOMJIEHHST JIJISI [IBYX SIPKHUX JIMHUH PTYTHOTO CIEKTPa, HaNpHUMep,
JIJIST y2Ke UCTIONb30BAHHBIX (PHOMETOBOH M KeJTOH. PeluB cucTtemMy u3
nByx ypaBHenud (1) ¢ AByMsI HEHM3BECTHBIMH a W b, 10 (dopMmysam
(2) maxogsit 3t KoHcTanThl. Hauunas ot 400 um ¢ marom 50 HM,
paccuntbiBaioT 1o Gopmyie (1) TeoperTHuecKHe 3HAYEHHS MMOKA3aATEsI
npesomieHns. B Tol e cucTeMe KOOpAMHAT CTPOAT rpadMK 3aBHCH-
mMocTH n = n(A) u ybexnawTrcs, yro npubskenHas (opmysaa Korin
VJIOBJIETBOPUTEJBHO OMUCHIBAET MOJAYUYEHHYI B IKCIEDUMEHTE KPUBYHO
HODMaJIbHOH JIMCIIEPCHH MAaTepHaJjia NPU3MBbI.

6. KomnerorepHas o6paGoTka pe3yJbTaToOB 3KCIIEPUMEHTA

Jast kKoMnbioTepHOH 00pabOTKH MOJMYYEHHOH B 3KCIepuMeHTe (o-
TOrpa)uu MMeeT CMBICJ HMCIOJAb30BATL 3JEKTPOHHBIE Ta0JHUBl Excel.
CHauasia ONpenessiioT, M3 KaKOro CTeKJa H3TOTOBJEHA HCCJenyemast
npusma. Hsa 3T0r0 mosyueHHBIE JJI KPACHOTO H 3€JEHOTO CBeTa MOo-
Ka3aTeJH TpeJOMJEHHs] CPaBHHBAKT CO CMPABOYHBLIMH JAaHHBIMH JJI51
pa3ju4HbIX cTekoda (GauHT [ 13 ].

B anekTponnbix tadaunax Excel mo cnpaBouHbIM gaHHbBIM (Tadr. 1)
CTPOAT Tpa(UKH 3aBHUCHMOCTH T0OKA3aTeJsl TMPEJOMJEHHUS OT JIJIMHBI
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7. 3akawuenue

OmnucaHHbEe B CTaTbhe MPUOOPH HACTOJIBLKO MPOCTH W JOCTYIHEL JJIS
BOCITPOU3BEEHUS, UTO BIOJHE MOTYT OBITL H3TOTOBJAEHH CAMUMH CTY/AEH-
TaMM TIPU BHITIOJHEHUH TIPOEKTHBEIX HUCCAeN0BaHMA. MarepHabHBIM TIpo-
JMYKTOM MPOEKTHOH AEATENLHOCTH SIBJASIOTCSA TOTOBEE HAGOPH JAeTased,
KOTOpble 00eCneuruBaoT ObICTPYIO COOPKY 3KCIEPUMEHTaNbHBIX YCTaHO-
BOK JJifl IEMOHCTPALMOHHEIX OTHITOB U MAa00paTOPHHIX PaBoT MPaKTHKY-
ma. PoTorpadupoBaHue AUCTEPCHOHHBIX KPUBHIX HA CMAPT(OH IKOHOMUT
BpeMsi, HeoOXOoAUMOe JJIsT ToJyUeHus, 00paboTKU U UHTEepPNpeTaluu pe-
3yJLTATOB IKCTIEPUMEHTA. B 1eI0M MaTepuan CTaThbH MO3BOJSIET OPraHu-
30BaThb YBJEKATENLHYIO HCCJAEMOBATENLCKYIO AeATENbHOCTh 00yuaeMbiX:
Ha JIEKUWH TIPY AEMOHCTPALMH AUCTIEPCHOHHON KPUBOU Mepei CTyAeHTa-
MU CTaBUTCA TPoGJeMa, KOTOpPAs 3aTeM peIllaeTess UMH BO BHEYPOUHOU
NPOEKTHOH JeSITEJILHOCTH WJIM MPH BLIMOJHEHUH Aa00paTOpHLIX padoT
(PU3UYECKOTO MPAKTUKYMA.

Hccenenopanue BHIMOJHEHO TIpU (puHAHCOBOU moanep:kke PDODU B
pamkax nayunoro npoekta Ne 20-013-00157. Acknowledgments: The re-
ported study was funded by RFBR, project number 20-013-00157.
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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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