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E. U. BapakcuHa, A. A.lonoea

INOAKTUYECKWUM PECYPC YYEHMYECKOIO NMPOEKTA
«OMNTUYECKUE CBOWCTBA 3/JIMMNCA»

O6ocHoBaHa HEO6XO,£I,MMOCTb opraHusauuu I'IpOEKTHOH AeATeIbHOCTU MexXKnpen-
METHOro XapakTtepa npu U3y4eHUn MateMaTuku. I'Ipe,u,no>+<eHb| NpocCTbie 3a4aHUA
O4HOro M3 BO3MOXKHbIX MPOEKTOB, NOCBALWEHHbIX 3KCNEepUMEHTaJlbHOMY HU3y4e-
HUIO OMTUYECKMUX CBOMCTB 3//MMca.

KnioueBoie coB8a: matematuka, hMamKa, y4ebHbIM NPOEKT, LUAAKTUYECKHIA pe-
cypc, 3NMMC.

DefepasbHbIil TOCYAAPCTBEHHBIA CTaHAAPT TPeOyeT, YTOOb TIPH H3y-
YeHHH TpeAMeTHOH oOmactu «Matematuka u HMudopmaTtuxa» Ovlau
chOopMUpPOBAHBI TPEACTABJAEHHS] O MaTeMaTHKe KaK <«yHHBEPCAJbHOM
A3bIKE HAyKH, O3BOJISAIOIIEM OMHCLIBATh U H3yUYaTh pPeasibHbIE TTPOLECCHI
U SIBJEHUS», YMEHHE «Paclio3HaBaTh Ha YePTeKax, MOJENSIX U B peasb-
HOM MHpE TeOMeTpHYecKHe (DUTypHl; MPUMEHEHHe H3y4YeHHBIX CBOHCTB
reoMeTpHYecKHX (PUTyp K (OPMYJ JJIsT PETeHHs] TEOMETPHUECKHUX 3a/1a4
U 3ajiay ¢ MPAKTHUECKHM COJIepKAHHEM», YMEHHE «MOJE/NHPOBATEL pe-
ajibHble curyauuu» [ 1, ¢. 15-17]. Boinosinuth 3Tk TpeGOBaHUST HENPO-
CTO, TaK Kak B OakaJjaBpuate [2] Oyaylux y4uresedl MaTeMaTHKH
00y4arT OCHOBAM (DU3HKH 110 CHJBHO COKPALLEHHBIM [pPOrpaMMmaM, a B
IIKOJIE HA YPOKAX MaTeMaTHKH JEHCTBYIOUINE YUHTEs CTaparnTcs nabe-
rarb (puandeckux 3ajad. OGo3HaueHHast pobdJaeMa MOXKeT ObITh PerlieHa
CPEACTBAMH MPOEKTHOH JESTENbHOCTH MEXIPEAMETHOTO XapaKkTepa.

1. Aununc B yueGHHUKe reoMeTpUn

[TokaxkeM 3TO Ha MpHUMepe IAUNCA — 3aAMKHYTOH KPHUBOH BTOPOTO
nopsiika, Kotopasi uayuyaercs B koHue 11 kaacca [3]. Tema «uaumncs
paccMartpHBaeTcs B TaBe «HekoTopble CBefieHHS W3 MJIAHUMETPHH»,
npejlHa3HauUeHHOW [/ M3y4YeHUs1 Ha yryyGJeHHOM ypOBHE W HeoOsi3a-
TeJIbHOH [J1s1 6a30BOTO ypOBHsA. B Hauase TeMmBl faHBl HCTOPHUECKHE
CBEJICHHS.

«DNJUIC, MO—BUIUMOMY, OB H3BeCTeH ellle B IMyOOKOH NpEeBHOCTH, Korma of-
JIUK TeOMETPUU COOTBETCTBOBAJ JOCJHOBHOMY IIEPEBOAY ee Ha3BaHWs. B Te BpemeHa
OCHOBHBIMH WUHCTPYMEHTAMH [JIfl BBIIIOJHEHUS MOCTPOEHUH HAa MECTHOCTH OBLIH KOJbS
U BepeBKH, MO3BOJISIBIINE MPOBOAWUTHL NMPSIMBIE U OKPYKHOCTH, a 3HAUMT, U BHIIONHATH
BCE Te MOCTPOEHUSsI, KOTOPhIE Teleph HA3bIBAIOT MOCTPOEHUSIMU C TIOMOIIBIO LUPKYJS U
JIUHENKH.

flcHo, Kak ¢ MOMOLIbIO YKa3aHHBIX WHCTPYMEHTOB MOCTPOUTH OKPYXKHOCTB: HYXKHO
3aKpenuTh OIUH M3 KOHIOB BEPEBKHM M B HATAHYTOM COCTOSIHUM MPOUEPTUTH BTOPHIM
KOHIIOM JMHHI0. HampaliuBaercs Bolipoc: a UTo MOJAYUUTCS, €CIU 3aKpennuTh oba KoHIa
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HEHATAHYTOM BepeBKH, a 3aTeM B HATAHYTOM COCTOSIHUU MPOUEPTUTH JAUHHUIO? [lomyuunr-
¢l sautie» [ 3, ¢. 219-220]. Jlanee npeacTaBieHo oTpefieNeHNe IIATICA: «MHOXKECTBO
BCEX TaKUX TOUEK TIOCKOCTH, JAJS KOTOPHIX CyMMa pacCcTOSHUH N0 MBYX (DHKCHPOBaH-
HBIX TOUEeK MocTosiHHa» |3, ¢.220].

Ha ocnoBe onpenesnenns ciienaH BbIBOJ KAHOHHYECKOTO YPaBHEHHS
3JLJMICA, ONPEeAeJEeHbl MOHATHS (POKyca, MaJOH M G0JbLIOH MOJyoceH,
JUPEKTPUCH, IKCLIeHTpHUCHTeTa aaunca. [laparpad 3anumaet mpumep-
HO 4 cTpaHuubl yueOHUKA. B 3aK/o0UeHHe TIKOJbHUKAM MPEJIaraercs
PELIUTb TPH 33jla4M, TEKCThl KOTOPbIX MUMEKT al0CTPAKTHBIM XapakTep.
Hu B Tekcre naparpada, HU B 3aj1a4ax He YIIOMHHAETCS O TIPAKTHIECKOH
3HaYMMOCTH NEPEUHC/ICHHBIX TIOHATHE U He TOBOPUTCS, KAK H3YUYEHHBIH
MATEMaTHUYCCKHH OOBEKT NO3BOJSET <«OMHCBIBATH M U3Y4aTbh pPeajibHbIe
IPOLECCH] U SIBJICHHS».

O6HapyxkeHHOe OOCTOATENbCTBO ONpPeAesseT aKTyalbHOCTh BBINOJ-
HECHHS YUCHHUECKOTO MPOEKTA MEXKIIPEAMETHOrO XapakTepa, MOCBSILLEH-
HOTO 3KCIEPHMEHTAJNbHOMY HM3YUYEHHIO (PU3UUECKHUX CBOMCTB 3JJHIICA.
INITHYECKAs] KPUBAsI WJH TIOBEPXHOCTh PACCMATPHBAETCSl B Kypcax
(bU3MKH, TIpEXKJIE BCETO, NIPH H3YUEHHH MEXAHHWKH H ONTHKH. B HacTos-
LIeH CTaTbe MPEeAJAraeTcs IUAAKTHUECKHH PeCypC NPOEKTHOH ACATEIb-
HOCTH, HAIIPABJEHHOH HA COBEPLICHCTBOBAHME 3HAHHH O IIPAKTHUECKHX
NPUMEHEHUSIX IJIUIICA, CBSI3AHHBIX C €r0 ONTHYECKHMH CBOHCTBAMM.

2. IugaKkTH4eCKUd pecypc IPOEKTHOH IesTeJbHOCTH

Lleasio mpoekTa fBJASIETCS MOJATOTOBKA (PparMeHTa ypOKa Marema-
THKH, TOCBSIIEHHOTO H3yUYeHHI0 aviumca. Ero uenecoo6pasHo mpemso-
JKHTb 3BEHY M3 JIByX 3aHHTEPECOBAHHBIX ITKOJILHHKOB TIPUMEPHO 3a JiBe
HEJE/H JI0 YPOKa.

3adanue . Pucosanue sanrunca. Pazpaboraiite U peanusyiite yueb-
HBIH BapHaHT PACCMOTPEHHOTO B IITKOJBHOM KYypCe reoMeTpud [ 3] cro-
coba MOCTPOEHUST AIINICA C MOMOUIBID BEPEBKH M KOJBEB.

3adanue 2. Bwvigod ypasmnenus ssaunca. Hayuurech ObICTPO H
0e301HO0YHO BBIBOJUTD YPABHEHHE 3JJIMICA B KAHOHHYECKOH (hopme,
NOJBAYSCH ONpejie/ieHHeM 3TOH KPUBOH U CTOCOGOM ee pucoBanus [ 3 ].

3adanue 3. [locmpoenue arsunca no mouxam. BuibpaB AJUHBI
00JBLIOH M MaJIOH MOJMYOCeH M 3alMCAB yPAaBHEHHME 3JUJIMIICA B KAHO-
HUYeCKOH (DOpMe, BHIYHMCJIUTE KOOPJIUHATH He MeHee 8 TOUEK 3WIJIHIICA.
[TocTpoiiTe 3/UIIC MO TOUKAM HA MHUJIIUMETPOBOH Oymare.

3adanue 4. Hseomosaenue ucmounuka, 0aroujeco Yskuil RY4woK
cgema. YTtoOHl HCCAeN0BaTh paclpoCTPaHeHHe CBETA BHYTPH HApHCO-
BAHHOTO Ha OyMare aJijumca, HeoOXOAHM CTelMadbHBI UCTOUHHK CBe-
Ta, JAUME XOpOIIo BUAUMBEIN Ha Jjucte Oymard mydox. PaspaGoraiite
M M3IOTOBbTE MCTOYHHK, AAIOLMH TAKOH My4OK.

3adanue 5. Ompascernue om kacamevrot Kk saiuncy. ccaenyiire
OTpaKeHHe Y3KOTO MydyKa CBETa, MPOXOALILr0 Uepe3 OJHH U3 (POKYCOB
3JJIMIICa, OT 3epKaJja, PachoJOKEHHOTO 1O KacaTeJbHOH K 3JJIHINCY B
IIPOM3BOJIBHOH TOYKE.
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[TocJe npuBeacHUA HOI[OéHbIX YJCHOB U COKpaUleHHUS Ha 4 UMeroT:

av/(c —x)? +y2=a’ — cx.

BoaBeneHue 3T0r0 paBeHCTBAa B KBajpaT JaerT:

a’x? — 2d’cx 4+ a’® + a®y? = a* — 2a’cx + i
Tak Kak 10 MOCTPOEHHIO AJJIUIICA C MOMOLIBIO TIETJH THIOTEHY3a Npsi-
MOYTOJILHOTO Tpeyroabhuka OFpB’ paBua a, 10 o’ — ¢? = b%, u u3
MPEABIAYIIEr0 PABEHCTBA MOJMYYAIOT:

b2 4+ a’y? = a’b?.

Pazjie B 3T0 BHIpaskeHHe Ha a’b’
KaHOHHYECKOH (hopme:

, IPUXOAST K YPABHEHHUK) 3JIJHICA B

2 2
Lo )

3apanue 3. locTpoeHue annuMnca no ToukaMm. CHauaJjia onpesessi-
I0T XapakTepHble pa3Mepnl Oyayuiero agsaumnca. Has 31oro BHIGHpAIOT
HauboJiee JOCTYNHBIM JUCT OyMarv, Ha KOTOPOM OYAET BBINOJHSATbCSH
TOCTPOEHHE, W U3MEPSIIOT ero JJHHY W 1upuHy. Mcxonsa u3 moaydeH-
HBIX 3HAUEHUH, BLIGHUPAT GOMBLIYI H MaJlyH0 MOJYOCH TAKOTO AJJIHIICA,
KOTODPHIH BMECTHTCS Ha YKa3aHHBIN jaucT. Hampumep, ecsau ucnosbayer-
csl CTaHJApPTHEIE JiucT Oymaru opmara A4 pasmepom 21 cm Ha 30 cm,
Toraa GOJIbIIYI0 TI0JYOCh 3JIHICa YAOGHO B3SIThb HECKOJbLKO MEHbIEH
MOJIOBUHBI JIJIMHBL JUCTA @ = 14 ¢M, a MaJyi0 MONyoCh — HECKOJbKO
MeHbIIIEH TIOJOBHHBI €I0 HMIHMPHHBL, TO eCTh b = 9 cM. YpaBHeHHe 3J1JIHII-
ca B KaHOHHUECKOH (hopme (2) 3amUCHIBAIOT JiJist KOHKPETHBIX 3HAUYEHH
JJIMH GOJIbILOH U MaJIOH MOJIYOCEH, BHIPAXKEHHBIX B MHJJIMMETpPAX:
2 2
196 81 ®)
[lepenuchiBalOT 3T0 ypaBHEHHE B BHAE (DYHKIIMOHAJMBHOH 3aBHCHMOCTH

y =y(x):
2
yzi%H—%ﬁ (4)

Crpostt rpaduk 310H QYHKUMH ¥ yOEXKJAKTCS, UTO [OJYUUBIIASICS KPH-
Bast SIBJISIETCS JLJIMIICOM (puC. 3).

3apaHue 4. UsrotoBneHne HCTOYHMKA, AaloLLero y3kWiA Nydok cBeTa.
B omneiTe HeOBXOAMM Y3KHMH CBETOBOH MTYYOK, CJejl KOTOPOrO Ha TOBEPX-
HOCTH 6YMaFI/I OTUETJIHBO BHICH HaA O0MBIIOM pacCTOAHUMA. OquHI[Ha
HJies UCTIOJIb30BATh JA3ePHYIO YKa3Ky. OfHAKO OMBITH TTOKA3KIBAIOT, YTO
HEIPOCTO 10400paTh yHLOOHOE /s AEMOHCTPALHH IOJIOKEHHE YKA3KH,
IPH KOTOPOM CJIejl ITydyka Ha Gymare MOxkHO OyjerT HalJq0JaTh Ha OT-
pe3ke JHHOH x0T Obl 20 cM. Ydyaudecss NPUXOASIT K BEIBOLY, 4TO















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.



	Пустая страница
	Пустая страница

