


HaykoBeaeHue

FO. A. Caypos O COBPEMEHHOCTH PA3BUTHUSA TBOPYECKUX

CMNOCOBHOCTEWN (k 50-netnio zawmThI

LOKTOpPCKOM aucceptaumy B.T. PazymoBckum) ............ 49
UccneposaHus
E. Y. Bapakcuna WUNKOCTPATUBHBIA U JOKA3BATE/IbHbLIN

YYEBHbIA OU3UHECKUA SKCMEPUMEHT .............. 58
ABTOPDBI XKYPHAJIA . 68
ABSTRACTS . 69
CTATbU, ONYBJIMKOBAHHBIE B XXYPHAJIE B 2021 TOAY ................... 71

Pepakius xypHasa:
B. B. Mattep (riiaBunii penaxtop), P. B. Akaros, E. WM. Bapakcuna, JI. C. Kporauepa

PepakiMOHHBIA COBET:

B. E. AuToHOB n.¢.-Mm.H., c.H.c., UOTT PAH, MI'Y, Mocksa
JI. [1. I'puropbena K..-M.H., noueHt, MI'Y, MockBa

C. C. Hasun K..-M.H., noueHt, MI'Y, Mocksa

['.T. Huxudopon K.IL.H., pouent, MCPO PAO, Mocksa

A 1O. Ileurun K.¢.-M.H., nonent, UCPO PAO, Mockaa

10. A. Caypos I.T.H., mpodeccop, uneH—kopp. PAO, Kupon
3. B. Cysopos n.¢.-M.H., mpodeccop, UDTT PAH, MI'Y, Mockaa
f. A.YHuropckas-Hasapora  k.¢uson.H., nouent, pekrop ['TIIN, [mazor
OprkomureTr KoH(peEpeHINH:

M. 1. Namwmep I.IL.H., npodeccop, YeasiGuHCK

[1. B. 3yeB I.1.H., npodeccop, Exatepunbypr

10. B. BanoB K.I.H., jlolleHT, [71asos

H. fI. MosioTkoB I.1.H., npodeccop, TamGoB

®. A. CunopeHxo I.¢.—M.H., npogeccop, ExaTepunbypr

T. H. amano I.1.H., npogeccop, Exatepunbypr

Anpec penakiuu, uzaartens u tanorpacdun: 427621, Ynmyprus, [nazos,
[lepBomatickas, 25, [lemuncturyt, Tenedon: (34141) 5-32-29.
E-mail: kropa@bk.ru

Yupeaurenn: defiepasbHOe TocyfapcTBeHHOE OIOJXKETHOE 00pa3oBaTeNbHOE YupexKje-
HHe BLICIIETO 00pa3oBaHUsl «[/a30BCKUM rocyfapCcTBEHHBIH MefarorHiecKuil HHCTHUTYT
umenu B. I'. Koposenko»

KypHan «YuebHas ¢usnkas 3apeructpuporan Komurterom Poccuiickoit denepanuu mo
neuatu 4 dempans 1997 rona, peructparmuonnsit Ne 015686, mepepeructpruporan dege-
paNbHON cayK00H 10 Ham3opy B cepe CBA3U, UHQOPMALMOHHEIX TEXHOJNOTHH U Macco-
BEIX KoMMyHuKanu# (PockomHanzop) 2 mas 2017 rona, [TM Ne ®C77-69506.

HWcnonb3oBanye u nepeneuaTka MaTeprasloB AONMYCKAIOTCS TOMBKO MO AOTOBOPEHHOCTH C
penaxiuel xKypHasna.

Cnano B Hatop 01.12.21. Tlognucano B neuars 09.12.21. Jlata Beixosa B cBet: 17.12.21.
dopmat 60 x 90 1/16. Yea. meu. a. 4,5.

3akas 148. Tupax 200 sxa. llena cBoGonHast.

IlepBas crpaHuna oOIOKKHN: YCTaHOBKA A/ GOTOrpa(UpPOBaHUA AUCIEPCHOHHOM KPU-
Boii (Maiiep B. B., Bapaxkcuna E. U. HopmanbHas nmucmepcus cBeTa B I€MOHCTpAIMOH-
HBIX ¥ J1a60paTOPHEIX KcTiepuMeHTax // YuebHas dusuka. — 2021. — Ne 3. — C. 26-37).









60 YYEBHAA OU3NKA 2021/4

B PA3HBIX y4dCTKAX LECIH. HOE)TOMy [eJiaTbh U3 HEro BBIBOJ O CIIpaBe]l-
auBocTH 3akoHa Oma IJIA yddCTKa IEenu HET OCHOBAHHH.

B yue6nuke ¢uzuku I'. 4. Makuinena, b. b. Byxosuesa u H. H. Cor-
ckoro [ 7, ¢.294] nas 10 xjacca npejcrabieH 6osee KOPPEKTHBIE MOJ1-
X0, K mpo0JeMe 3KCIePUMEHTANBHOr0 000CHOBaHHUS 3akoHa Owma aJist
yuyacTka uemnu. Tam roBopuTCs, UTO TOCKOJABKY COMPOTHBJEHHE MeTaJl-
JIMYECKOTO MPOBOJIHHKA MAJIo, TO Naxe TpH OOJBIIOH CHJe TOKa paa-
HOCTb TIOTEHUHAJOB Ha €ro KoHUax masga. [Jisi ee U3aMepeHHs] HYKeH
OYeHb YYBCTBHUTEJIBHLIH 3neKTpomeTrp. [elcTBHe OOLIMHBIX NMPHGOPOB
OCHOBAHO Ha MpUMeHeHHH 3aKoHa OMa, MO3TOMY UX HCMOJAb30BAHHE He
UMeeT CMbIcja. Mexay TeM B 3JIeKTPOHHOM TPHJIOXKEHHH K YUeOHHKY
UMEETCs BHIIEO COOTBETCTBYIOIIETO OMBITA, TMOAOOHOrO PacCMOTPEHHO-
My B yuebHMKAX 1Jisi 8 kJjacca. B Gojiee HOBOM U3laHUM yueGHUKA
[8, ¢.335-336] texct o npobjeMe IKCIEPUMEHTAJBHOTO 000CHOBAHMUSI
3akoHa OMa OTCYTCTBYET.

Takum 06pazom, B MKOJAbHOM Kypce (PU3MKH MPH HM3yYEHHH 3aKOHa
Oma TpamuUHOHHO HCTIOJb3YeTCs AEMOHCTPALIMOHHBIA 3KCIIEPHMEHT, B
KOTOPOM TIPHMEHSIIOTCSI aMTIEPMETP M BOJBTMETP HA OCHOBE MAarHHTO-
AJEKTPUIECKHX TaJbBaHOMETPOB. TaKOH 3KCMEPHMEHT, KaK TOJBKO UTO
TIOKA3aHO, SABJSACTCH UAAIOCHPAMUEHOIM NO CE0el CYUHOCMU.

Mpumep 1.2. [emoHcTpauusa akyctuueckoro sddpekta [onnepa.
JLisi moKazaTesibeTBa CYUIECTBOBAHHS akycTHUecKoro adipexra Homae-
pa B nocobuu [ 9, c. 188—-190] npennaraercss HeGOJBITOH AHHAMHK CO-
CIUHUTL C TEeHEPATOPOM BBYKOBOI;,I YdCTOThBl AJHMHHLIMH T'UOKHUMH npo-
BOJIAMU. Y/iepKUBasi MTUHAMHK 3a MPOBOJA, 3aCTABJSIOT €r0 COBEPIIATh
KPYTOBBIE ABHKEHHs, 4TOOBI OH MEPHOMHYECKH MPHOJMHKAJICST K Kaac-
CYy W yAQJsiICs OT HEro B Pa3HHIX Y4acTKax TPAeKTOPHH. YdalllHecs
3aMevarT HM3MEHEHHEe YacTOThl 3ByKa NPH NMPHOJIHAKEHHH W YAaJeHHH
JHUHdAMHKA. OILHaKO BOCIIPOUSBEACHHUE JIAHHOT'O OIMbITa MOKA3bIBAET, YTO
OCHOBHOe HafJIIoflaeMoe SIBJIeHHE — 3TO U3MeHeHHe IPOMKOCTH 3BYKa
TP JIBHKEHUH JAMHAMHMKA. TakuM 00pa3oMm, 3KCIEPUMEHT HJITIOCTPH-
pyeT VYCJOBHS, NPH KOTOPHIX AMoJKeH Habmonathes addekt Homepa,
HO He JIOKa3bIBAeT ero CYUIECTBOBAHHE.

2. MnnocTpaTuBHOCTB MOAENBHBIX ONBITOB. [pyryio rpynny wi-
JIIOCTPATHBHBIX T10 CBOEH CYTH OMBITOB 00pPa3yI0T MOJENbHBIE IKCIEPH-
MEHTHI.

Mpumep 2.1. BoaHoBas MawuWHa. YueOHbBIH 3KCIEPUMEHT C HCIOJ/Ib-
30BaHHEM BOJIHOBOH MAlLUMHBI IPUMEHSIETCS] JJIs1 CO3aHHUS HALJISHOTO
3PUTENBHOTO 00pa3a mpoueccoB 06pa3oBaHMs U PAcTpOCTPAHEHHS BOJI-
Hbl. Ho OH He 000CHOBEIBAET CYIIECTBOBAHHE pPeaIbHBIX OEryIinx, CTo-
SYUX, TIPOLOJNBHBIX M IONEPEUHBbIX BOJIH PA3HOH (PU3HUECKOH IIPHUPOJBI
W HE JIOKA3bIBAeT NPUMEHUMOCTD K HHUM MOHSITHH JUIMHBEL BOJHBI, CKOPO-
CTH PacnpoCTpaHeHHs, (pasbl BOJHLI, BBOAHMBIX C IOMOLUBK) BOJHOBOH
MalMHHI.
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Mpumep 2.2. BoaHbl Ha BoAe. DTH ONBITHL [PH HCIOJbL30BAHHUH B
LIKOJIbHOM Kypce (DH3UKH 4allle BCEro SIBJSIIOTCH HJIKCTPATHBHBIMH.
O6pazsl, chOpMHUPOBAHHEIE OMBITAMH C BOJHAMH HA MOBEPXHOCTH BO-
JIbl, MEPEHOCATCS HA BOJIHOBBIE SIBJCHHS, OTHOCSILHUECS K 3BYKOBBIM
M CBETOBLIM BOJIHAM, W TPUMEHATCS TIpH (OPMHPOBAHHH TOHSITHH
uHTepepeHurd U Andpakiuu 3ByKa W cBeta. Ho sABmenus nHTepde-
PeHUMH W AU(PpPaKUMH camMd 1o cefe CaAyKaT OCHOBHBIM TIPH3HAKOM
BOJIHOBOTO XapakTtepa (puandeckoro mpouecca. [loatomy BosHBEI Ha BoO-
J& WUICTPUPYIOT TO, UTO MOXKET NPOHUCXOJUThL CO 3BYKOM WU CBETOM,
HO HE JI0KasblBAKT CYLIECTBOBAHHE COOTBETCTBYHOIIHX aKYCTHUECKHX
M CBETOBBIX sIBJeHUH. [l03TOMY NMpH HM3y4eHHH HHTEp(EpeHlIHH W JH-
(dbpakuuK, a TaKxKe APYTHX BOJHOBBIX aKYCTHUECKHUX W OTNITHYECKHUX SIB-
JIeHHH HeoOXOMMO CO37laHHe M BHEAPEHHE A0KA3aTeJbHOTO yueGHOTOo
3KCIIEPHMEHTA.

3. HunrocTpatuBHOE UM A0Ka3aTelbHOE HCIOJb30BaHUE 3JKCIIE-
pumMeHnTa. B 00JbITHHCTBE CAyYaeB MOXKHO TOBOPUTb HE O CYIIHOCT-
HOH, a 0 Memoduueckoli UAAOCMPAMUBHOCMI WCTONb30BAHHS 3IKC-
nepumMeHTa. OHAa MMeeT MeCTO, KOria 3KCIEPUMEHT WIIOCTPHPYET TO-
TOBO€ 3HAHHE, HO He JIOKAa3bIBaeT CJeJACTBUS Teopud. B atom cayuyae
OTBIT KOPPEKTHO AEMOHCTPHPYET UMEHHO TO fIBJEHHe, NJs H3YyUeHHs
KOTOPOTO OH HCIIOJb3YeTCsl, HO METOIMKA JIEMOHCTPAUHH M 0ObACHe-
HHSI TAKOBA, 4TO JIOKA3aTeNbHBIH TOTEHIHAJ ONbiTa HE PACKpbIBAET-
csl. YCOBEpIIEHCTBOBAB METONMKY NEMOHCTPAIUH, TAKHE OTBITH MOXKHO
C/leIaTh J0Ka3aTeNbHBIMH.

YKaxeM JBe OCHOBHBIE MPHYHHBEI HEJOKA3aTEJNLHOTO MPHMEHEHHS
yue6Horo akcnepumentTa. IlepBas onpenensietces nesnanuem uiy 1edo-
CMAMOUYHbIM UCNOABL30BARUEM JUOAKMULECKUX 803MONCHOCMEL KOH-
Kpemroeo sxcnepumerma. Bropas mpHuMHA COCTOMT B TIPHMEHEHHH
CJIOXKHOH 3KCHEPHMEHTAJNbHOH YCTAHOBKH, NPHHLMI JEHCTBHS KOTOPOH
HEJIOCTYTIEH YUalIUMCH.

BHauasne paccMOTpPHM MepBYIO M3 yKalaHHHIX npuuuH. [Ipeopode-
HUe ee 00CyXKaeTcss B HAYYHO—METOINYeCcKOH auTepatype. Hampumep,
M. B. I'peGenes u C. B. [Toayiikuna B psijie paboT MojguepKkuBawT HEOO-
XOIHUMOCTb JIOKA3aTeJ/bCTBA CYLIECTBOBAHUA (DH3MUYECKHX SIBJEHUH H
«OpTaHH3alUY MaKCHMAJbHO BO3MOXKHOH MO3HABATEJLHOH JIEATEBHO-
CTH yyalUxcsi» CpeicTBaMu sxcrnepumenTa [ 10, 11].

Mpumep 3.1. Akyctuueckuid pesoHaHc. B pabore [11] npuBenex
MPUMED HJMOCTPATHBHOTO OMBITA H AEATEJNbHOCTb VUHTEJSI MO MOBHI-
IIEHHIO er0 JI0Ka3aTeJbHOCTH. ABTOpD paccMaTpuBaeT AEHCTBHS yuHTe-
Jifl, KOTOPLIH Ha ypoke doxassieaem (PakT CYlLIECTBOBAHHS aKyCTHUE-
CKOTO pe3oHaHca. B ombiTe yuuTesb HMCMOMB3yeT iBa OMHAKOBLIX Ka-
mepToHa. [Ipu Bo36yxkaeHHN KosMeOaHHUH ONHOTO KaMepToHa BO30yK/a-
I0TCSl KOJeBaHUST BTOPOTO. DTO UAAOCHPAMUBHDLL IKCTIEPUMEHT, TaK
KaK B HEM JIEMOHCTPHPYETCS YacTHAs CHTYaUHs MPH HCIOJb30BAHHH
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JIBYX OHUHAKOBHIX KaMepTOHOB. [lasnee yuuTe/ib MPUKJEHBAET K BETBU
OJTHOT'O KAMePTOHA KyCOYeK TJAACTHJIMHA, H aKYCTHUECKHH Pe30HaHC He
Hactynaer (B mocobuu [9, ¢. 196 ] pekomenmyercs pesHHOBOE KOJEU-
K0). Ha 3Tom yuuTesb He 3aBepiiaer 3KCIEPUMEHTANbHYI) AESITEJb-
HOCTb: HAKJEWBaeTCs MJACTHJIMH Ha BTOPOH KAaMEPTOH, W Pe30HAHC
CHOBa 0OHApYKHUBAETCH.

Mpumep 3.2. 3nekTpu3auusa BAUAHWEM, B 3j1eKTPOHHOM TMPHJIOKE-
HUM K y4eOHUKY (DU3HMKH [7] uMeroTcsi BUAeO(parMeHTHl C JEMOH-
CTPAlLlMOHHBIMH ONbITaMH. MeTonuKa MoKaza HEKOTOPBIX W3 HHUX HJI-
JroctpatiBHa. Hanpumep, B CTaHAAPTHOM OTBITE TPH JEMOHCTPALUH
3JEKTPOCTATHYECKON MHAYKIHH BHIIOJHSIETCS JIEKTPU3ALHS BAUSIHHEM
JBYX 3JIEKTPOMETPOB, KOHIYKTOPBI KOTOPHIX CO€IHHEHE! MTPOBOIHHKOM.
[Tpuban:kaoT K KOHAYKTOPY OAHOTO 3JIEKTPOMETPA HA3JEK TPH30BAH-
HYI0 360HHUTOBYIO MAJIOUKY, YAAJAAIOT TPOBOAHMK U 3aTeM naJjouky. [e-
JIAIOT BHIBOJL: TIOCKOJIBKY CTPEJKH 000HMX 3JeKTPOMETPOB OTKJOHHJHCH,
3JEKTPOMETPHI 3apsikeHbl. OfHAKO NajbHeHNIHe JAEHCTBUS TI0 HCCJe-
JIOBAHHIO 3HAKOB 3apsifia 3JEKTPOMETPOB, HEHTPaJHU3alUH HX 3apsilioB
NIPU COEIMHEHHUH TPOBOTHHKOM, OMylieHbl. OTMETHM, YTO MHOTHE 3KC-
TIEPUMEHTBI AEKTPOHHOTO MPUJIOKEHHS K YUeGHUKY MOTYT pacCMaTpH-
BaTbCS KaK TPHMEpPB IOKA3aTEJAbHBIX ONBITOB, @ B HEKOTOPHIX M3 HHX
BHJIEH HECTAHJAPTHBIA MOMXO/ U JeMEHThl HOBH3HH M0 CPABHEHHIO C
OTMHUCAHHBIMH B METOAHUYECKOH JHUTEpAType.

B nepBom npumepe [ 11] nokasano, Kak y4uTeb, 4yBCTBYS Heo0OC-
HOBAHHOCTb TEOPETHUECKHX YTBEPKAEHHH U BHIBOJIOB, BHITIOJMHAET KPH-
THUYECKUH aHaJH3 YCJOBHH M Pe3ysbTaTOB 3KCIIEPUMEHTA W COBEpIIEH-
CTBYeT METONHUKY €r0 HCIHOJb30BaHHs HA ypoke. Bo BTOpOM mpumMmepe
JI0Ka3aTe/IbHbIH BapHaHT 3IKCIEpPUMeHTa onucaH B kuure [ 12, ¢ 28],
€ro BHITIOJHEHUE TAKXKe ONpenesseTcss NoTPeOHOCTBIO YUHTEJs] B IKC-
TEPUMEHTANBHOM JIOKA3aTEJNbCTBE MOJYUAEMbIX TEOPETHUECKHX BBIBO-
TIOB.

Takum 00pa3oM, HCMOML30BAHHE HJJIOCTPATHUBHOH METOIMKH Jie-
MOHCTPALIHOHHOTO OIBITA MOMKET OOBSCHSITHCH TEM, UTO YUHTeNb He
yyscmeyem HeOOXONMMOCTH (He OllylaeT MOTPeGHOCTH) N0Ka3aTh ¢
TIOMOLIBIO OTBITA TEOPETHYECKHE BBHIBOJALI H TPENNON0KEHHUS HIH TIOJ1-
TBEPAUTD TIOJMyUeHHBIE 0OBACHEHHS HAOMIOAEMOTO SBJIEHHS.

4. NnaocTpaTUBHOCTD NMPU KCHOJB30BAHUM CJAOMKHOH 3KCIIe-
PUMEHTAJBHON YCTAHOBKM. Temepb mepedneM K OOCYXKAEHHIO BTO-
PO¥ TIPHUMHBI HEJIOKA3aTeJbHOTO MPUMEHEHHsT Y4eOHOr0 3KCIepUMeHTa.
Kak y:ke roBopu/och, HMIOCTPATUBHAS METOMKA HCTIONb30BAHHS JKC-
TepUMeHTa HEPEKO OMPENIesAeTCs UCNOAb308AHUEM CAONCHOU 3KCcne-
PUMEHMAALHOU YCMARKOBKU 023 3KCNepUMERMAAbH020 0hecnedenis
noxumanus ee pabomol. YkazaHHasi CHTyaluMs HauOoJjee xapakTepHa
JIJIST 3KCTIEPHMEHTOB C HCIOJIb30BAHMEM 3JIEKTPHYECKHUX [ereH, ONTH-
YeCKUX TPUOOPOB, HATYPHBIX KOMIBIOTEPHBIX OMBLITOB M T. 1. Jokasa-
TEJBbHOCTh CHHMXKAETCS TaKKe B CJAy4yasx, KOraa yCTPOHCTBO mpubopa
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B navane onblTa mepes raasaMH y4yalllMXCsl BO3HHKAeT cOOpaHHas
AKCMEpPUMeHTa bHAsA yeTaHoBKa (puc.2.1) u coofimaercd, 4to B Hel
UMEITCH AaTYMK 00beMa M JaTYMK JAaBAeHHs. YJallldecsl TaKkKe BH-
JAT TPOBOJA, WAYIIME K KoMmmbioTepy. [anee yunrtesb moBopaudBaeT
BHHT, CMEIIAMUHHA TOpIIeHb LINPHIlA, W Ha 3KPaHE MOHHTOpA MOSIB-
JsieTcst rpauK 3aBUCHMOCTH JlaBjieHHsi 0T o6bema (puc.2.2). 3arem
NOSIBJASIETCS [TOCTPOCHHBIM KOMIIBIOTEPOM TEOPETHUECKHH TIpaduk TH-
mepOOMHUECKOH 3aBHCUMOCTH IaBJAEHUS OT 00beMa.

Tako# MeTOmHUYECKH WJJIOCTPATHBHBIH OMBIT MOXKeT ObITh Mepene-
JIeH B pa3psj nokaszatedpHbix. s 3TOro HeoOXOAHMMO KpaTKO O3Ha-
KOMHTb YYalIUXCS C TPUHIUIIOM JEHCTBHUS HMCHOJIb3YEMBEIX JNATUHKOB,
MPOCTHIMH M yOEAUTEJNbHBIMH JEHCTBUAMH MOKa3aB, YTO OHH JIEHCTBH-
TeJIBHO TIO3BOJSIIOT WUAMEPHTb 3asiBeHHbe mapamerphl rasa. Creqartb
3TO MOYKHO CJAEAYIOUIHM 00pa3oM.

1. Ha mMOHHTOp BbIBECTH 3Ha4YeHHs] H3MepseMOro o0bemMa W MOKa-
3aTh, UTO MPH U3MEHEHUH 00beMa MOJL TIOPITHEM B J[BA pa3a, MOKa3aHHs
Ha MOHHTOpE TOXe H3MEHSIOTCS MPHMEPHO B JiBa Pasa.

2. AHaJIOTHUHO TIPOIEMOHCTPUPOBATh paboTy AaTUHKa 1aBJAEHHs, Ha
KaueCTBEHHOM YPOBHE M0Ka3aB, 4TO KOT/la JABJEHHE YBEJIUIHBAETCS,
TO oTo0parkaemasi Ha MOHMTOpE KOMIIBIOTEpa BeJHYHMHA BO3pacTaer.

3. KpuTuuecku npoaHaju3upoBaTh NPOrpaMmy: Kak yoemuThes, 4To
NOJIyYaeMBIH rpauk — AEHCTBHUTEIBHO I'PaHK 3aBUCHUMOCTH JaBJe-
HHs OT 00beMa? Bo3MOKHO s TI0Ka3aTh U3MEHEHHe ITHX MapaMeTpoB
C TeyeHHeM BPEMEHH HEe3aBHCHMO JPYT OT Apyra?

Bce ykasaHHBIE JEHCTBHS, HX OCMBICJEHHE, MOAOOP YCJAOBHH 3KC-
TepyUMeHTa, COBEPIIEHCTBOBAHHE KOMIMBIOTEPHOH TIPOTPaMMBI U T. fl. CO-
CTaBJSIOT TIPOIECC JMAAKTHUECKOrO HCCAEIOBAHHS, TIPUBOISIIHH K MO-
JIYYEHHIO 3KCMEPHMEHTAJBHOTO0 OOOCHOBAHHS TOJOKEHWH H3ydaeMOH
(hU3HUYECKOH TEOPHH.

PaccMOTpeHHBIH MPUMEpP MOKA3bIBAE€T HENPHEMJEMOCTb CJAEI0BAHHSA
IepBOMY OPHEHTHPY ONMTHMH3AUUH IIKOJBHOTO (DH3WYECKOTO 3IKCMEpPH-
meHTta [ 1, ¢.81], CBAI3aHHOMY C NPUMEHEHHEM TEXHHUECKHX CPEJCTB,
B OTPBLIBE OT APYTHX OPHEHTHPOB.

Mpumep 4.2. JnekTpuueckue uenu. YacTo 3KCIEPUMEHTHI ¢ UCTIOJb-
30BaHHEM 3JICKTPHUYECKHX LCNEH JAEMOHCTPHPYIOT HAa 3KCIIEPUMEHTAb-
HOH ycTaHOBKe, coOpaHHOH 3apanHee. B 2ToM cjydae j0Ka3are/ibHOCTh
IKCMNEPHUMEHTA 3HAYUTEJABbHO CHHUXKACTCA.

BCTpeqaeTCH U TIPOTHUBOIIOJIO2KHAA KpaﬁHOCTbZ YUYHUTEJ/Ib OTKa3blBa-
eTcsl OT HMCMOJb30BAHHS COBPEMEHHBIX TPHOOPOB, HAMPHUMEDP, MYJbTH-
METPOB, CUYHUTAA HMX YCPHBIMU AMHUKAMH [JId ydalllUXCSH. Mmu HE CO-
TJIACHBI C 3TOH MO3UIHEH U yOekKIeHbl, YTO AOCTYMHbIE U (e30MacHbIe
ObITOBEIE JEKTPOHHBIE TPUOOPHI 00513aTEJbHO MOJKHBI MTPUMEHSTHCS
TaM, TAe 3TO 1eaeco0dpasHo.

Mpumep 4.3. UccnepoBaHWe NIOCKOrO KOHAEHcCATopa C MOMOLLbIO
MyibTUMeTpa. COBpeMEHHBIE MYJLTUMETPH HUMEIOT (DYHKIHIO H3Mepe-
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HUSI €MKOCTH KOHJIEHCATOPA. DTO MO3BOJSIET NPEJIOKHUTH MPOCTYIO U
yOenuTeIbHY 0 1abopaTopHyo padoTy, B KOTOPOH HIKOJbHHKH HCCAENY-
0T 3aBUCHMOCTb €MKOCTH IJIOCKOIO KOHJEHCATOPa OT IJI0Ia iy 00Kia-
JOK, paCCTOHHI/IH Me}KILy HHUMH, I/IBMepHIOT ILH9JI€KTqueCKyIO HpOHI/ILIa-
emoctb [ 13]. OnHaKko HH yuHTE/b, HH HIKOJbHUKH HE 3HAKT, KAKOB
HpI/IHLII/IH 1/13MepeH1/m €MKOCTH My.HbTI/IMeTpOM7 d JdxXKe €CJH 3HAKT, TO
3Ta I/IHCpOpMaU,I/IH Hy}KILaeTCH B OTILeJIbHOI;,I HpOBepKe, KOTOpaH BBIXOAUT
32 paMKH IIKOJBHOTO Kypca (puauku. [loaTomy, 4TOoOBI MOBHICHTHL A0-
Ka3aTeJbHOCTb IKCIEPUMEHTA, HYKHO HAYaTh MCCJIE0BAHHUE MJIOCKOrO
KOHJIEHCATOPA ¢ M3MEPEHMsI €MKOCTH TEX KOHJEHCATOPOB, JJIsI KOTO-
prX OHa 3apaHee HU3BECTHA, BBIIIUCATH B TeTpaILI/I €MKOCTH KOHJIEHCATO-
pOB 110 UX HOMHMHAJAM H pHILOM — I/IBMepeHHbIe My.HbTI/IMeTpOM. 9TO
npocToe 3amaHue y0exkmaeT O0y4amolUXCs B TOM, YTO MYJbTHMETP
ILeIZCTBHTe.HbHO I/IBMepHeT BeJH/ILII/IHy 9ﬂeKTqueCKOIZ €MKOCTH, U BO3-
MOKHOCTH 3TOTO OBITOBOTO MPUOOPA MOKHO MCIOMB30BATL IS LeJeH
yueOHOro (PU3HUECKOr0 IKCIEPUMEHTA.

Mpumep 4.4. KomnbioTepHoe ocuuanorpadupoBaHue KosebaHui
MaATHUKA. a5 mogydeHus: OCUMIIOTPAMMEL KOJMeGaHUH MasTHUKA HC-
MOJIb3YIOT JATUMK CMEIEHHS] MasiTHHKA M3 T10JI0XKEHHSI PaBHOBECHSI,
YCTPOHCTBO COMNPSIMKEHUST JATUMKA C KOMIBITEPOM M KOMIIBIOTEPHYO
nporpammy, KoTopast cTpouT rpaduk. JoxasaTejabHBIH IKCTIEPUMEHT
OymeT cO37aH, eCJH €ero YCJOBHS TMO3BOJSAT ydyalUMCs OBICTPO MO-
HSITb TIPUHIMI JICHCTBHS 3THX 2JIEMEHTOB U yOEIMTbCS B TOM, UTO
Ha MOHHTOpE KOMIIBIOTEPA ACHCTBHTEJBHO MOJYYAeTCs TpaUK peasb-
HOH 3aBucumoctH. st pelienust 3T0H nedau B ctathe [ 14] npemio-
JKEHDBI JKHUAKOCTHBIE MOTEHIMOMETPHUECKHE NATUHKH, paboTa KOTOPhIX
HarJIsSIIHA W MOHSATHA YUUTEI0 U IKOAbHUKAM. UToOb MOBEICUTH yhe-
JIUTEJNbHOCTh MCIOJb30BAHMSI YCTPOHCTBA COIPSIZKEHHS] U NPOrPaMMBbI,
HeOOXOMUMO Tepesl OCUMAOTPAaQUPOBAHHEM TPOU3BECTH T'PALYHPOBKY
0Cell KOMIILIOTEPHOro ocuuJ/jorpada: ¢ noMolUlbl JHHERKH ONpeneJsi-
0T LEHY JIeJIEHUH BepTHKAJbHON OCH ocuuaorpada B eiMHHULAX AJH-
HEI, & TTIOCPEICTBOM CEKYHAOMEpA IpalyupyIOT TOPU3OHTAMBHYIO OCh B
eJIMHUIIAX BPEMEHH.

Ha puc. 3 cucremMatusupoBaHbl PACCMOTPEHHBIE BbIIIE BHIbI HJLJIO-
CTPATUBHOTO y4eOHOTO (PU3HUECKOTO IKCIIEPHMEHTA.

5. Jloka3aTelbHOCTh Y4eOHOTO (PU3UUECKOTrO IKCHEPHUMEHTA.
Takum 06pazom, HITIOCTPATHBHOCT METOIMKH TPHMEHEHHS OTbITA MO-
KeT OOBSICHATLCS JByMsI B3aUMOCBSI3aHHbIMH (haktopamu: 1) oTcyT-
CTBHEM MOTPeGHOCTH B PA3BEPHYTOM HCIHOJAb30BAHHH JHIAKTHUECKHX
BO3MOKHOCTEH KOHKPETHOIO 3KCIEPHMEHTA; 2) HUCIOMb30BAHHEM CJIOMK-
HOH 3KCTIEePUMEHTAJMbHON YCTAHOBKH 0e3 o0ecredeHHs] TIOHUMAaHUsS ee
paboter o6yvaiuMucs. MiamocTpaTUBHBIA XapakTep HEPEIKO MpPOsiB-
JISIETCS B 3KCIIEPUMEHTAX C UCMOJAb30BAHHEM KOMIBIOTEPHBIX TATYMKOB,
CIOKHBIX IEKTPHUECKHUX LIEMEH, KOTOPhIE YUUTeb COOUpAET 3apaHee,
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Mayer V.V, Kornev Yu. A. A simple and reliable Franklin wheel. A sim-
ple method of making a Franklin wheel is described, accessible even to those
students who are just starting to study physics. The idea of this method can
become the basis of a student project, the final stage of which is the demon-
stration of the Franklin wheel in a school lesson. Keywords: electrostatics,
Franklin wheel, student project, demonstration experiment.

Mayer V.V., Varaksina E.I. Arrangement and operating principle of
piezoelectric generator. The arrangement and the principle of operation of
the piezoelectric generator are considered. A series of simple experiments
on the educational study of a piezoelectric high voltage source is described.
The article is a didactic resource of project activity intended for high school
students and teachers. Keywords: piezoelectric generator, electrometer, simple
experiments, educational research, didactic resource.

Mayer V.V,, Varaksina E.I., Vasiliev 1. A., Kurbonaliev K. M. Equip-
ment for educational experiments on curved light propagation. The equip-
ment and procedure for preparing a demonstration experiment on the curvi-
linear propagation of light in an optically inhomogeneous medium formed by
a layer between two miscible liquids are described. Keywords: glass cuvette,
water, saturated salt solution, fluorescein, semiconductor laser.

Mayer V. V., Varaksina E.I., Kurbonaliev K. M. Experimental substan-
tiation of the Huygens principle. A series of demonstration experiments
on the propagation of light in an optically homogeneous and inhomogeneous
liquids is described. In experiments, estimates of the radius of curvature of
a light beam are compared in two ways: by direct measurement of the pa-
rameters of a curved beam and calculation based on the Huygens principle.
Keywords: Huygens principle, optically inhomogeneous medium, refractive
index gradient, radius of curvature of the light beam.

Mayer V. V., Popova A. A. Transformation of an ellipse into a parabola.
The transition from the ellipse equation in canonical form to the parabola
equation is considered. This makes it possible to implement a unified approach
when studying the optical properties of an ellipse and a parabola. Keywords:
equation of ellipse in canonical form; equation of second—order curve related
to its vertex; equation of parabola.

Markov S.V. Scientific research of the magnetic fields using the Hall
generator in a full-scale computer experiment. The electromagnetic in-
duction research was examined. A graph of the magnetic induction and the
resulting EMF of induction in the loop were built. The experiment was worked
for lab out of the quantitative study of the law of electromagnetic induction.
Keywords: a full-scale computer experiment, an electromagnetic induction, a
lab, Hall generator, to visualize electromagnetic processes.

Varaksina E. 1., Sokolova O. L. The problem of forming a visual image of
interference of mechanical waves. The existence of the problem of forming
a visual image of interference is substantiated. The possibility of creating
such an image by means of an educational physical experiment, graphic and
photographic illustrations in school textbooks is analyzed. At the initial stage
of studying interference, it is proposed to supplement the educational physical
experiment with interactive computer animation simulating the superposition
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of circular waves propagating from two point sources. Keywords: interference,
wave theory of light, visual aids, educational physical experiment.

Saurov Yu.A. On the modernity of the development of creative abili-
ties (to the 50th anniversary of the defense of the doctoral dissertation
by V.G.Razumovsky). Memory is our great and eternal resource. It sets
and preserves patterns of activily in the past for the present and the fu-
ture. The defense of the dissertation is not only personally significant, but
socially and socially significant. The defense of the doctoral dissertation by
V. G. Razumovsky has so far directly or indirectly influenced the development
of methods of teaching physics. This article outlines the essential features
of this study. Keywords: creativity, dissertation, history of physics teaching
methods.

Varaksina E.I. Illustrative and evidential educational physical experi-
ment. Our articles published in the journals «Educational Physics» No. 1 and
No. 3 show the need for systematic research activities of subjects of physical
education in the field of educational physical experiment. To formulate the
purpose of this activity, we propose to turn to the concepts of illustrative and
evidential experiment. Keywords: educational physical experiment, research,
conclusiveness, illustrativity.
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