_HAYYHO-MPAKTUHYECKIIN XKYPHAJI
POCCUNCKON AKALEMUN OBPA30BAHUSA

YyesHAA
DHIHKA

Okmsbpsb - Oekabpb 2022 Ne4

HN30aemcs c siHeaps 1997 2o0a

ISSN 2307-5457 f

Mamepuansi XXVII Bcepoccutickot
Hay4HO-rpakmuyeckoll KoHghepeHyuu

,Y4ebHbIl ghuszuyeckuli akcnepumeHm:
AkmyanbHbie npobnemsl. CospemMeHHbIe
peweHus”

COLEPXAHUE

Ot pemakuuu
K IOBMJIEIO MPOMECCOPA

IOPUA APKAJBEBUYA CAYPOBA ... ... . 3
0. A. Caypos OB UCTOPUYECKOM MUCCHUM XKYPHANA
«YYEBHAA ®U3UKA» MO COBEPLLEHCTBOBAHUIO
MPAKTUKU OBYYEHUA . ...... . ... .o 6

OcHoBHasg wkKona

B. B. Maiiep LLIKOJIbHbIE AEMOHCTPALIMOHHbIE

E. 1. Bapakcuna onbITbl NMPU U3YHEHUU

B. A. Xafinapos MPAMOJIMHEMHOIO OBMXEHUS ... 9
B. B. Maiiep MPUBOPbI ANA CTPOBOCKOMUYECKOIO

E. Y. Bapakcuna OOTONPAOGUPOBAHNA MEXAHUYECKUX

M. A. Bacuben OBWKEHUM ... 13
b. A. Xaiinapos

Crapwas wkona
B. A. Capanun KAMEJbHAS MOJE/Ib ATOMHOTO SJIPA............. 23

Bbicwas wkona

B. B. Maiiep SNEKTPOMATHUTHASA BONHA
E. Y. Bapakcuna B ABYXMNPOBOAHOW NIMHUWN:
YUEBHAA TEOPWA & i c: 56550 mmmmmomm s a5 8 555 855 psais 31
B. B. Maiiep SNIEKTPOMATHUTHASA BONHA
E. 1. Bapakcuna B ABYXMNPOBOAHOW JINHUN:

YYEBHbIM 3KCMEPUMEHT . ..., 42




KomnbioTep B aKCnepumeHTe
B. B. llammytnunosa BUPTYAJIbHBIE JIABOPATOPHbLIE PABOTDI

C.B. O6yxoB MO UCCNEAOBAHUIO OUDPAKLMK

I0. b. MopxukoBa DOPAYHIO®DEPA ... 50
UccnepnosaHus

B. B. Maiiep 3KCMNEPTU3A HOBbIX YYEBHbIX

E. W. Bapakcuna ®U3NYECKMUX IKCNEPUMEHTOB .................... 54
ABTOPDBI XKYPHATIA oo e e 67
ABSTRACTS .o 68
CTATbW, ONYBJIMKOBAHHbBIE B XXYPHAJIE B 2022 TOAY . ..o oo 70

Pepakuus xypHanaa:
B. B. Maiiep (rnaBusiit penakrop), P. B. Akaros, E. V. Bapakcuna, JI. C. Kponauesa

PenakMOHHBIA COBET:

B.E. AaToHoB n.¢.-Mm.H., c.H.c., UDTT PAH, MI'Y, Mocksa
JI. . TpuropreBa K.(.-M.H., nouent, MI'Y, Mockaa

C.C.Hasun K.(p.-M.H., nouert, MI'Y, Mockaa

I'.T. Huxudopos K.M.H., poueHt, MCPO PAO, MockBa
A.1O.IleHTHH K.¢.-M.H., pouent, UICPO PAO, Mocksa

10. A. Caypos IL.TLH., mpogeccop, uien-kopp. PAO, Kupos

3.B. Cysopos 10.¢.-M.H., npogeccop, UPTT PAH, MI'Y, Mocksa

d. A.Yurosckasi—Haszaposa  k.¢duson.H., pouent, pekrop I'TTIN, [nasos
Oprkomuter KOH(epeHUUHU:

M. 1. Nammep I.1L.H., npogeccop, Yenss6uHck

1. B. 3yeB I.1L.H., npoceccop, Exatepun6ypr
H. 4. MosoTkos I.1.H., npogeccop, TamGoB

®. A. Cunopenko n.¢.-M.H., npogpeccop, Exatepunbypr
T.H. Hlamano I.TL.H., npogeccop, Exatepun6ypr

Appec penakuuu, usgatens u tunorpaduum: 427621, Yamyprus, [1asos,
[TepBomaiickast, 25, [lenuncturyt, Tenegon: (34141) 5-32-29.
E-mail: kropa@bk.ru

Yupenutenn: DenepanbHoe rocynapcTBeHHOe GloIKeTHOe o6pa3oBaTe/bHOE ydpexkje-
HHe BbICIIEro o6pa3oBaHMsl «[71a30BCKHH rocyfapcTBeHHBIH Me1arornyecKuil HHCTHTYT
umenu B.T. Koponernko»

KypHan «YueGHasi ¢usnka» 3apeructpupoad Komuretom Poccuiickoit Penepaunu no
neuatu 4 ¢espans 1997 rona, perucrpaurontsiii Ne 015686, nepeperncrprposan Pene-
pasnbHOU cay:k60i Mo HaA30py B cdepe CBSI3U, UHPOPMALIUOHHBIX TeXHOJOTHH U Macco-
BbIX KomMyHHKauui (Pockomuanzop) 2 mast 2017 ropa, [TM Ne dC77-69506.
HcnosnbsoBaHue U NeperneyaTKa MaTepHasoB NONYCKAKOTCS TOJMBKO 110 JOTOBOPEHHOCTH C
peaklHe XKypHala.

Cpano B Ha6op 01.11.22. [Toxnucano B neuats 20.12.22. lata Beixoma B cBet: 23.12.22.
Dopmar 60 x 90 1/16. Yea. meu. a. 4,5.

3akas 154. Tupax 200 sk3. Llena cBoGogHas.

Hepnaﬂ CTpaHuLa 00J1I0XKKHU: HpOCTaH JIEKIITHUOHHAasl NeMOHCTpalHs TOKOB IIPOBOAHWMO-
CTH U CMeLleHHUS. I[JIH BHU3dyaJsiM3allid TOKOB B LeINH C KOHAeHCaTOPOM HCII0Ib30BaHbI
TpHU OOHMHAKOBble HEOHOBbIE JIaMIIbI.



KOMMNBOTEP B SKCNEPUMEHTE

YIK 53.05, 372.853

B.B. LWamwyTtauHosa, C. B. O6yxos, 0. b. Mopskukosa

BUPTYAJIbHbIE IABOPATOPHbIE PABOTbI
Mo NCCNEAOBAHUIO ANDPAKLHUN OPAYHIODEPA

Mpenno>keH KoMnieKkc BUPTYyasbHbIX flaBopaTopHbix paboT no audpaxumm Opa-
yHrodepa Ha LWenu, HATU U Ha AUPPaKLMOHHOM pelueTKe C pacluMpPeHHbIMU
PYHKLMOHABHBIMK BO3MO>KHOCTSIMMU.

KntoueBoie cnoBa: nabopaTopHbiii NpakTUKYM, BUpTyaslbHas paboTa, cuauka,
nudpakuus @payHrodepa, UdpakLMOHHasA peLueTKa.

JlabopaTopHbIH NPAaKTHKYyM — OOWH W3 BaXKHEHILHX 3JeMEeHTOB
WH2KeHepHOoro o6pa3oBaHusi. B xome camocTosiTeIbHON MPAKTHUECKON
LesITeNbHOCTH 00yualollyecs 3aKpemysiioT TeopeTHYeCKUH Matepual
NyTeM HaIJVIIAHOTO U3Y4YeHUSs SIBJEHHH M 3aKOHOMEepPHOCTEH.
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Puc. 1 Oucppakuymsa HaSL‘é% ﬂlﬁﬂ

B xypce o6ueil (hu3uku npoBeneHHe JAOOPATOPHBIX PabOT Ha-
LeJIEHO Ha 3KCIIEPUMEHTAJbHOE HCCAEN0BAHHE TEOPETHUUYECKHUX I10J10-
KEeHUH OJig 3aKperJyieHHud HEOUEBUIHOI'O0 MaTepHaJga, YCBOCHHS KO-
JUUYECTBEHHBIX U KayeCTBEHHBIX 3aBUCHMOCTEH. OllHaKO JaJIekKoO He
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KaXKIbl HAaTypHBIH 3KCIEPUMEHT MOXKHO NpPOBECTH, TeM OoJjee B
yueOHBIX Lensix. B HacTosiee BpeMsi pa3paboTaHbl COTHH BapHAHTOB
BUPTYyaJbHBIX JlabopaTopHbiX npakTukymoB (BJIIT), ocHoBaHHBIX Ha
Pa3JIMUHBIX TMPUHIUNAX, UIEOJOTHSIX, TEXHOJOTHSIX M IMPHU3BAHHBIX
pelatb pasJjinuHble yueOHble 3amaun [1].

Besyc/ioBHO, BUpTYya/bHble ydeOHbIE SKCIIEPUMEHTHI HOJKHBI He
MOAMEHSITh, @ HOMOJHATb HaTypHble paboTel. C momoursto BJIIT
NPAKTHUECKH HEBO3MOXKHO TIOJyYeHHE HaBBIKOB HCIIOJIb30BAHHUS pe-
anpHOTrO 06opynoBaHus. Tem He MeHee, B Kypce OOIIEH (PH3UKU Psil
9KCIIEPUMEHTOB MOXKET ObITh 3aMEHEeH MOIEeNHPOBaHHEM 0e3 MOoTepH
nunaktTHueckux cBoictB [ 1]. B kauectBennom BJIIT nas ompene-
JIEHHBIX TEM HET PAa3HUIbI MEXIY CXeMOﬁ, HapHCOBaHHOﬁ Ha IMaHeJau
1ab0pPaTOPHOTO CTEHAA, U CXEeMOH, NMOKa3blBaeMOH HA KpaHE MOHH-
tTopa. B 3TOM ciayuae 06BbeKT H3ydeHHs MOXKET OBITh 3aMeHEeH ero
MaTeMaTHYeCKOH MOIEJbI0 HIH UMHTATOPOM.

Bbi6op nasepa: (He BbIOpaH) w
PeBonbBepHas ronoska KpacHblii
5] Avadparma co wenbio oPaH)K?BbM
b XKenTbiv
XKENTO-3eneHblii
3eneHblil
3eneHo-rony6on
¢ CUHUIA
- ¢hroneTosbIN
[

OnTnyeckan ckambs|

o CYENENER
Puc. 2 Bbi6op BapuaHTa

Bosee Toro, koMmbloTEpHOE MOIENHUPOBAHHE MO3BOJISET 3HAYU-
TEJbHO YCHJHMTb OMIAKTHYECKHe CBOHCTBA 3KCIIEDPUMEHTA, DPaCILUH-
PUTb OrpPaHUYEHHBIH NMANa3oH HM3MEHEHWH MapaMeTpPoB HATypPHOTO
3KCIIEPUMEHTa, 000raTUThb HA0OpPBl MPUOOPOB U HMHCTPYMEHTOB II0
CPaBHEHHIO C BO3MOXKHOCTSIMH peaJsibHbIX yueOHBIX J1ab0opaTopui.

Paspatoranuble LleHTpoM LudpoBEIX 00pa3oBaTeNbHBIX PECyPCOB
TIIY mom pykoBOACTBOM aBTOpa BHPTYyaJjbHBIE JabopaTopHbE pado-
Thl 00/1a8a10T OOJbIIMMH BO3MOXKHOCTSIMH 110 CPAaBHEHHIO C UX Ha-
TYPHBIMH MPOTOTHUIAMH.
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Hanpuwmep, crannaprHas sa6oparopHasi paboTta Mo U3yueHHIo ou-
tpakuun OpayHrogepa NocBsieHa H3yUeHHI0 TU(PPAKLHOHHON Kap-
THHBI, TOJIy9aeMOH OT ra3oBOr0 Jasepa ¢ (PUKCHPOBAHHOU IJIMHOH
BOJIHBl Ha ILEJHU C PErylupyeMOH HJIM HEPerynupyeMod LIHMPUHOH.
DKCrepUMeHTalbHble NaHHbIE M03BOJSIOT 00YUaIOIEMYCS OMpe/e-
JIUTb «HEWU3BECTHY0» IJIMHY BOJIHBI HJM LWIMPHHY Liesnd. Bo3MmoxHa
BTOpasi 4acTb paboThl, MOCBSLIEHHAS ONPENEJEHHI0 TOJILHUHBl HUTH
NPU UCCJEeN0BAaHUM AM(PPAKLMOHHON KapTUHbI, Hab/101aeMoH OT Ja-
3epa ¢ 3aJaHHOH NJMHOH BOJIHBI U3JyUeHHUS.

Pa6ora BupTyanbHOro aHaJjora AaHHOH YCTAHOBKH OCHOBaHa Ha
M3BECTHBIX TEOPETHUECKHX 3aBHCHMOCTSIX IMOJOXKEHHH NU(PaKLHOH-
HBIX MAKCHMYMOB/MHHHMYMOB Ha 9KpaHe OT MECTOIMOJIOKEHHUE IKpa-
Ha, NPENnsTCTBUS, PA3MEPOB NPENATCTBUS, NJUHBI BOJHBI HCTOUHHUKA
U3JaydeHusi. ATo naet obydaiolemMmycsi CBOO0NY NeHCTBUH MPH BapbU-
POBaHUHM J1I000r0 U3 yKAa3aHHBIX NIAPAMETPOB, a TAKKE BO3MOKHOCTb
HaOJ/II0faTh 32 M3MEHEHHUSIMH NU(PPAKIMOHHOH KapTHHBI B PEXHME
peasibHOTO BpeMeHH.

B paspaboranHoii BHpTyaJbHOU JabOpaTOPHOH paboTe MpenJo-
’KeH Ha0op J1a3epoB C MOCTOSIHHBIM PEXXHUMOM pabOThl B BHIMMOM
nvanazone (8 BapHAHTOB IJIMH BOJIH J1a3€PHOTO M3JyUeHHS Pa3HO-
ro I[BE€Ta), UTO He MO3BOJIIET peasibHas ycTaHOBKa. Habusomenue
noBeneHusl AU(PAKLMOHHOM KApTHHBI NPU H3MEHEHWH NJHHBI BOJ-
HBl TpeOyeT 3aTpaThl CPEICTB B peasbHOH ydeOHOH snabopatopuu. B
YCTAHOBKe pacllupeH Ha0op HUTeH pa3Ho# TonwuHsl. [lluprna wenu
peryJupyeTcss MUKPOMETPUYECKHM BUHTOM B IIHPOKOM JHATA30HE.
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[Ipyn usyyennn AH(PaKLUHOHHOH KapTHHBI, MOJy4aeMOH Ha [H-
(DpaKLIMOHHOH pelleTKe, yalle AOCTYMHBl PTYyTHAs JaMmmia U TOHHO-
METp, UHOrAa 06yqa}ou1eMny{ npenJiaraeTCd ABd BapHAHTA PELIETOK.

BupryanbHas na6opatopHas paboTa Mo3BoJsSeT YBENTHUUTb Habop
IU(QPAKIMOHHBIX PELIETOK, UMETh IMOA PYKOH HECKOJBKO TOHHOMET-
POB C Pa3HOM LIEHOW [eJ/IEHHS HOHHUYCOB, PA3J/IMUHbIE BAPUAHTHl UC-
TOUHHKOB M3JyueHusi. PaboTa BUpPTya/ bHOrO aHaJjora 6a3upyeTcst Ha
H3BECTHBIX CIEKTPAX UCTOUYHUKOB U3JYUYEHHA U TEOPETUYECKOM OIlHU-
CaHWU NU(PAKLIHH HA peLIeTKe.

Onpepenexve ANWHbI BOMHbI U3STy4EHUSA C MOMOLbLIO
AN PaKLUMOHHON PelETKN

3TAN2
Puc.4 Pabora ¢ ycTaHoBKO ﬂﬂﬂ

PaspaboTtanHble cueHapyu J1abopaTopHbIX paboT MO3BOMSIOT U3be-
2KATb OJHOBAPUAHTHOT'O BLITIOJTHEHHA IKCIIEPHUMEHTA. B COBPEMEHHbIX
peasiusix 3aUMCTBOBAaHHE PE3yJbTATOB 00YHAIOLIMMHUCS CTAJO LIKDE.
MHOroBapraHTHOCTh B BHPTYaJIbHOM JIaOOPaTOPHOM MPAKTHKyMe —
HeoTbeMsieMoe TpeboBaHHe K KOMIJIEKCAM BHPTYaJbHBIX paboT.
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ABSTRACTS

To the jubilee of Professor Yuri Arkadyevich Saurov. The edito-
rial board of the journal «Educational Physics» congratulates Doctor of
Pedagogical Sciences, Professor, corresponding member of the Russian
Academy of Education Yuri Arkadyevich Saurov on his jubilee. Keywords:
Yu. A. Saurov, physics education, methodology, experimental tasks.

Saurov Yu.A. About the historical mission of the journal «Educa-
tional Physics» to improve the practice of teaching. The prerequisites
for the emergence and history of the development of the scientific and
practical journal «Educational Physics» are considered. The importance of
the journal for Russian physics education is shown. Keywords: physics
education, Russian Academy of Education, scientific and practical journal.

Mayer V.V., Varaksina E.I., Khaidarov B. A. School demonstration
experiments in the study of rectilinear motion. The set of «Mechanics»
available in secondary schools and pedagogical universities is considered.
The didactic potential of this set is analyzed in the experimental study
of rectilinear motion in order to introduce the basic concepts of kinemat-
ics. Keywords: set «Mechanics», didactic potential, experimental study,
rectilinear motion, kinematics concepts.

Mayer V.V., Varaksina E.I. Vasiliev I. A. Khaidarov B. A. Devices
for stroboscopic photographing of mechanical movements. A pulse
generator on a NE555 timer with two fixed flash frequencies of an ultra-
bright LED is proposed as a stroboscopic light source. The device is
designed for independent experiments of students in the study of me-
chanics. Keywords: stroboscopic light source, two fixed flash frequencies,
independent students experiments.

Saranin V.A. Drop model of an atomic nucleus. On the basis of a
principle of a minimum of energy stability of the charged spending drop
in relation to its division half-and—-half is investigated. The criterion of oc-
currence of instability which depends on a charge of a drop, its superficial
tension and radius is found. From the same positions the drop model of
an atomic nucleus and division of heavy kernels into two kernels-splinters
is considered. Keywords: stability of the charged drop, an atomic nucleus,
division of nucleus.

Mayer V.V., Varaksina E.I. Electromagnetic wave in two—wire line:
an educational theory. The elementary theory of electromagnetic waves
in two—wire line without resistance and radiation losses is briefly de-
scribed. Keywords: two—wire line, linear capacitance and inductance, tele-
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graphic equations, wave equation, electromagnetic wave, propagation ve-
locity, wave resistance.

Mayer V.V., Varaksina E.I. Electromagnetic wave in two—wire line:
a training experiment. Simple quantitative experiments on the propaga-
tion of electromagnetic waves in the decimeter range in two-wire line are
described. In the experiments, a micro—powerful generator and a sensi-
tive indicator of electromagnetic radiation with a irequency of 433 MHz
are used. Keywords: two—wire line, electromagnetic wave, wavelength,
propagation velocity.

Shamshutdinova V.V., Morzhikova Yu.B., Obukhov S.V. Virtual
laboratory work on the study of Fraunhofer diffraction. We have
proposed a complex of virtual laboratory works about the Fraunhofer
diffraction on a single slit and a thin wire, on diffraction grating with
enhanced functionalities. Keywords: laboratory practice, virtual work,
physics, Fraunhofer diffraction, diffraction grating.

Mayer V.V., Varaksina E.I. Expertise of new educational physical
experiments. The technology of carrying out an expert assessment of the
possibility and expediency of using new educational physical experiments
in school practice has been developed. Keywords: physical experiments,
new educational experiments, expert evaluation, possibility and expedi-
ency, application in school.



