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YK 372.853:537
A.Tl. Kosanenko, C. B. Cumykosa

MCCNEAOBAHWE BbINPAMUTENEN
MEPEMEHHOIO TOKA HA JIABOPATOPHOM
MPAKTUKYME MO ®U3NKE

B ctatbe paccmoTpeHo uccnenoBaHue 3aBUCMMOCTU KO3(pULIMEHTA MyNbCaLuK,
a Tak>Ke NepeMeHHOM W MOCTOSHHOW COCTaB/AIOWMX BbINMPSMIEHHOIO Hanps>ke-
HWUSA OT CU/NIbl TOKA Harpy3Ku A/ OQHOMOJMYNEePUOJHOTO U ABYXMOJYNEPUOAHOMO
BbINPAMUTENEN.

KnroueBobie cnoBa: opHononynepuoAHbld U ABYXMNONYNEPUOLHDIM BbINPAMUTENH,
NOCTOSIHHAs U MepeMeHHas COCTaBSOLMUE HaNPSHKEHUS, KOIPPULUEHT Mysbca-
L UK.

Ha na6opatopHom mpakTuKyMme Mo (hU3UUECKOH 3JeKTPOHUKE CTY-
JEeHThl H3y4aloT BBIIPAMHUTENH IEpPeMEeHHOro Toka. Kak mnpasuJo,
0cob0e BHUMAHHE YHEJsIOT MeXaHH3My NpeoOpa30BaHHs NEepeMeH-
HOTO TOKa B MyJbCHPYIOUIMH M CIVIaKUBaHHUIO nynabcauui. Msyuye-
HHUI0 XapPaKTEPUCTHK BBINPSIMJECHHOTO HANPSI’)KEHUS] OTBOAUTCS MaJjio
BpeMEHH, YTO He 103BoJseT 00ydarouMcs C(hOPMHUPOBATH MOJHOE
TNPe/ICTaBJIeHHE O BBINPSIMJIEHHUH NEPEMEHHOr0 TOKa.

Kospdrurent mynabcanuii xapakTepu3yeT KaueCTBO BbINIPSMJIe-
HUusl. Mbl npepsiaraeM HCC/AeI0OBaTh 3aBUCHUMOCTb KO3((pULIMEeHTa
nyJibCalMi, a Tak»Ke NMepeMeHHOH U MOCTOSIHHOM COCTaBJISIOLIMX Bbl-
NPSIMJIEHHOTO HAMpSI)KEHUS] OT CHJIbl TOKA Harpysku. /s 3Toro Ml
HCIOJIb3yeM CXEeMBI, PeCTaBIeHHble Ha puc. | u 2.

ot /™ PAl
u VI;II PV1 P‘\/'::y R1
AL L@ B
O
Puc. 1

Jns axcreprMeHTa BbIOEpEM OTHONOJMYTIEPUOIHBIH BBITPIMUTEb
U [ABYXIOJYyNEPHUOIHBIN BBIIPSMHUTE/ b, COOPAHHBIH 10 MOCTOBOH CXe-
Me.
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OnHuM 13 BOJBTMETPOB U3MEPSIIOT MOCTOSIHHYK COCTaBJSIOIIYIO,
a BTOPbIM — MEPEMEHHYI0 COCTABJSIOLLYI0 BBIIPSIMJIEHHOIO Hamps-
JKeHHUsi. AMIVIMTYyLy MepBOM TapMOHHKH MOXHO TMPUOIH3HTENbHO
OTpeNe/UTb, YMHOXKHUB MOKA3aHUS [/ MEePEMEHHOH COCTaBJIAIOLLEH

Ha V2.

Metonyka mpoBeneHHS 3KCIEepUMEHTa CJjeaymwolas. Bkiouawor
UCTOYHHK, MOJAB HanpsikKeHHe, HeoO6XoauMoe AJisi paboThl THOLHOTO
MocTa. MeHsis CONpOTUBJIEHHE NMEpeMeHHOro pesuctopa R1, usme-
PSIIOT TOK HArpy3KH M HampsiKeHHe Ha HeH, mosiydyasi KOHTPOJIbHBIE
TOYKH.

Pesuctop R2 noskeH MMETh TaKOe COMPOTHUBJIEHHE, YTOOBI MPH
R1 = 0 He Obl1 TpeBbILIEH MaKCUMaJjbHO IOMYCTHMbIE TOK uepe3
OMOJBI.

Mu1 ucrosib30BaNu CaeAyIomye NpUuOOPLl ¥ MPUHANJIEKHOCTH: TU-
onpl D226, ucToyHUK TOKa B-24, BoJbTMETD mJl U3MEPEHHS I0-
crostHHOU cocTapasitoined 1114313, BosbTMETP [J1S1 M3MEPEHHsT Ie-
peMmeHHO#H cocraBJsiowedt B3-38, amnepmerp 1114313, nepemeHHbIN
Pe3UCTOp — Mara3uH conpotusiaeHuin P33.

PesynbraThl Hcc/en0BaHUSI U COOTBETCTBYIOLIME TpauKy MpHBe-
IeHbl Ha pUC. 3.

O\ PAI
0557 VD2 \{1/
L : PV1 |PV2 R1
e = ®
VD3
C1
VD4 R2
Puc. 2

HccnenoBanve ynoOHO MOMOMHUTH HAOMIOAEHHEM OCLMJJIOrPAMM
BBINIPAMJIEHHOI'O HAMps>KEHWA [OJisd PA3HBbIX COHpOTI/IBJIEHI/Iﬁ Harpys-
Kd. Ilo mosyueHHBIM OCLHMJ/JIOrPAMMAaM TaKxKe MOXKHO OIpENesHUThb
TIOCTOSIHHYIO0 ¥ MEPEMEHHYI0 COCTABJSIOLIME U KO3(DPOHULHEHT MyJb-
cauuu.

Jlast aTOr0 Ha 3KpaHe ocuMJIOrpada MosydaloT THArpaMMy BhI-
NPSIMJIEHHOTO CHTHAJa, NPH OTKPBEITOM Bxozme Y. Takas muarpamma
BKJIIOYaeT B ce0si MepeMeHHYI0 M IOCTOSIHHYIO COCTaBJSIOLIHE Bbl-
NPAMJIEHHOTO HalpA2XKEHUA. I/ISMGPHM AMIIJIUTYAY TAKOro CUrHaJa,
0003HauuB ee KakK U-~.

Jlanee “3MepUM aMIUIUTYLy NEePEMEHHOU COCTaBJSIIOIIEH HCCIe-
OyeMOro HamnpsiKeHHSsl, IPeABAPUTEIbHO NIePeHsi OT OTKPBITOrO BXO-
na Y ocuusorpada K 3aKpeITOMY. BeqnduHy aMIuTynsl mepBoH
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TPADUEKN 3ABVICIIMOCTI

OHONOMYTIEPMOIHBIA BEITPAMUTENb JIBY XII0JIyTIEPVMOHBI BBIIPAMUTEIb
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rapMOHHKH OyoeM CUMTATh NMPUMEPHO PABHOH aMILIUTYAE TEepeMeH-
HOU cocrasasoued UL .
Paccuuraem ko3duuuenT myabcauuit £ no gopmyie:

PesynbTathl ucciaenoBaHuil npuseneHsl Ha puc.4. 3necs U. —
MpUMepHasi aMIIATy1a nepBoi rapmoHuky, U_ = U~ — U, — mocro-
fAIHHAas COCTaBJ/IAOIIAA NAHHOI'O HANIPAXKEHHUS.

Jnst uccnenoBanus Mbl ncnonb3oBasu reHepatop @I'-100 u mox-
KJII0UYeHHY10 K KommnbioTepy npuctasky DIGITAL STORAGE SCOPE
FOR PC B pexume ociujiorpada. AMIanTyna BXOIHOIO Hampsike-
st — 6 B. Kosdduunenr orknonenuss ¥ — 1,5 B/mea.

PesynbTaTel NMpoBeNeHHBIX HCCAENOBAHWH MO3BOJSIT 00yyaro-
IMMCSI C/eJaTh CJeyIOHe BbIBOIBI.

HpI/I MaJiblX 3HAYE€HUAX TOKOB C YBEJIWYEHHEM CHUJIbI TOKA HATr'DY3-
KU TOCTOSIHHAS COCTABJISIONLAS BBITNPSIMJIEHHOTO HAMPSXKEHUS] YMEHb-
IAETCs, a MEPEMEHHAst COCTAaBJ/SIONIAS U KO3(D(UIHEHT MyJabCaluid
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BPEMEHHBIE ITVIATPAMMBIL I XAPAKTEPVUICTIEN

U.=0,06B; U.=4,74B; k=0,01

Homymagst BBITPAMJIEHHOTO HATIPSIAKEHIISA
BJIEMEHTOB
Ha BBIXOJle . .
e OILHOHOJ'[yHepMOJZ[HbI]/[ BbIl‘lpﬂMMTeJ‘Ib I[ByXHOJIyHepMO,Z[HLIM B]:Il'lpﬂMMTeJIb
1.5V 1ms 1.5V 0.5ms
// \\ I/ \ // // 7
R=68 Om
VARV \V/
U.=3,15B; U.=1,95B; k=1,62 U.=1,80B; U.=2,40B; k=0,75
1.5V Ims 1.5V 0.5ms
R=68 O, ANy / / ] ~1 ]
C= 50 mxD
1
U.=1,35B; U.=3,45B; k=0,39 U_=0,50B; U.=3,25B; k=0,15
15V 1ms 15V 0.5ms
7 17 17 T 1 T —4 11 ]
R=200 Om,
C= 50 MxD i
U.=0,60B; U.=4,20B; k=0,14 U.=0,225B; U.=3,825B; k=0,059
15V Ims 15V 0.56ms
R=6200 Owm,
C= 50 MmrD

U.=0,0256B; U_=4,475B; k=0,006

YBE€JIMYHBAIOTCA. HpI/I 9TOM B OAHOIIOJYIIEPHUOAHOM BBIIIPAMHUTEJIE U3~

Puc. 4

MEHEHHS BCeX BEJIMYMH IIPH OJUHAKOBOM HM3MEHEHHH TOKA HArpy3KH
60J1ee 3HAYUTENbHEBI, YEM B IBYXIOJYTIEPHOAHOM BBITIPIMHUTEE.

C yBesMueHHEM TOKA M3MEHEHHs TMEePEMEHHOH U TMOCTOSHHOH Co-
CTaBJSIOUMX U KO3(D(HUIHEHTa MyNbCAIUN B OLHOMOJYIIEPHOTHOM
BBIMIPSIMUTEJIE 3HAUUTE/JbHO yMeHblIalTcs. [Ipu nanbHeliem yBe-

JIMYEHHWHU TOKA OHHU NPAKTHUYECKHU HE M3MEHANTCHA, CTPEMACH K OIpe-

JleJIEHHOH BeJIMUYHHE, UYTO CBHUIAETENbCTBYET O NOCTU2KEHHH HA BbIXOHE

COCTOSAHHUSA MAaKCHUMaJIbHO BO3MOXXHBIX I'Iy.HbC&U,Hﬁ.
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B caydae aBYXMOJyNmepHOAHOrO BBIIPSIMHTENS HE YAAJ0Ch [0-
OUTbCSA CTaOMIM3aLlMK OCTOSSHHOH U NepPeMEeHHOH COCTaBJSIOILUX U
KOo3(puIreHTa Mynbcauni, T.K. AajbHeHIIee yBeJIUIeHHEe TOKA MO-
JKeT TPUBECTH K BBIBOAY IHOAOB M3 CTPOSI.

KauecTBO BBINIpSIMJIEHHSI TaDMOHHYECKOTO CHTHAJa OLHOIOJYyIe-
PUOAHBIM BBINIPAMHUTEJIEM 3HAYUTEJ/JbHO HHU2XKE 110 CPABHEHUIO C ABYX-
MOJNYNEePUOIHBIM BBINPSIMJEHHEM.

,HHHHOE HCCJiefOBAHUE MO2KHO TIPOBOAMTHL KaK B BBICHIUX U
cpenHe—TIpo(heCCHOHAbHBIX 00pa30BaTENbHBIX YUPEXKAEHHUAX, TaK U
B CpeIHEeH ILIKOJe, B KJACCax C YryayOJeHHbIM H3yueHHeM (PH3HKH.
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ABSTRACTS

XXVII All-Russia scientific and practical conference «The Educational Physics
Experiment: Topical problems. Modern solutions». A report on XXVII All-Russian
scientific and practical conference «The Educational Physics Experiment: Topical prob-
lems. Modern solutions» is presented. The conference was organized in Glazov on
28-29 January 2022. The names of the reports are given. Keywords: didactics of
physics, educational physics experiment, conference.

Mayer V.V., Kurbanaliev K. M. Total internal reflection of light and modern
gradient optics at school optional lesson. The content of an optional lesson for 8th
grade students has been developed. The lesson is devoted to the phenomena associated
with the total internal reflection of light in optically homogeneous and inhomogeneous
media. Keywords: optional lesson, basic school, total internal reflection, gradient optics.

Bakulin V.N., Tolmacheva M. 1. Rope is not an easy verve. Different methodologi-
cal approaches to solving problems with rope are compared. The reasons for discrepan-
cies in the results of solving problems by different methods are analyzed: dynamic and
energetic. The results of the application of various approaches by senior physics stu-
dents to solving rope movement problems are discussed. Keywords: educational task,
motion models, dynamic and energetic approaches.

Ziyatdinov Sh. G. Trap tasks in the school physics course. The necessity of drawing
students’ attention to tasks requiring an unconventional approach to their solution is
discussed. Keywords: school physics course, workshop on solving physical problems,
trap tasks.

Mukushev B.A. Experimental setup simulating the force of universal gravity.
The article presents the principles of operation and structure of the experimental setup
necessary to simulate the movement of a body in a field of central force similar to the
force of universal gravity. Keywords: electrical circuit of the installation, alternating
current coil, magnetic field, Wood proof, conical motion of a steel ball.

Sabirzyanov A. A. Construction of electrostatic field lines by Maxwell's method.
Maxwell’s method of constructing force lines for a system of two point charges is
considered. The force lines are represented by approximating polylines. The equation
of force lines is derived in trigonometric form through the functions of two guiding
angles. The pictures of force lines for several cases differing in the values and signs
of charges are given. Keywords: electrostatic field, force lines, construction, Maxwell’s
method.

Gerasimov S. A. Electric current in liquid and negative magnetoresistivity. Not
to confirm, but to understand — that is the purpose of this work. The magnetic

field should reduce the current in the substance. This is the result of the so-called
magnetoresistivity. It turned out the opposite. The electric current in the electrolyte

increases under the influence of a magnetic field. Keywords: magnetic field, electric
current, temperature, electrolyte, magnetoresistivity.

Kovalenko A.P., Simukova S. V. Research of alternating current rectifier at a lab-
oratory workshop in physics. The article considers the research of the dependence of
the ripple ratio, as well as the variable and steady components of the rectified voltage
on the load current strength for single-half-period and two-half-period rectifiers. Key-
words: single-hali-period rectifier, two-half-period rectifier, steady component, variable
component, ripple ratio.

Mayer V. V., Perminov A. A. Using a smartphone to determine the gradient of the
refractive index. For the undergraduate physics workshop of a pedagogical university,
a laboratory work is proposed to determine the gradient of the refractive index in the
layer between a solution of table salt and pure water. The main measuring device
is a smartphone with the program «Radius of curvature of the beam». Keywords:
laboratory work, refractive index gradient, smartphone, software, photographing curved
light beam.



