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b. A. Mykywes

U3YYEHUE OU3NYECKUX MPOLECCOB
MOCPEACTBOM MAKETA MATHCAD

MpoaHanuanpoBaHbl BbIMUCIUTENbHBIE BO3MOXHOCTU MakeTa MPUKIagHbIX Mpo-
rpamm MathCAD v onncaHbl OCHOBHble XapaKTEPUCTUKKU 3TUX nporpamm. [pes-
CTaBneHbl nNpuMepbl U3 duaunku, rae naket MathCAD wvcnonb3oBaH B KadecTse
MHCTPYMEHTa UCCIefOBaHUSI (PU3UYECKHUX MPOLECCOB U SIBNIEHUM.

KnatoueBoie cnoBa: naket npuknagHbix nporpamm MathCAD, ctaHpapTHbIM Ma-
TeMaTUYEeCKUM A3blK, pefaKTop opMys, aHUMAaLUOHHAs MOLESb.

[Taxer npukaagueix nporpamm MathCAD — 3T0 mpujoxeHHe OJist
MAaTEMATUYECKHUX U HUHXKEHEPHbIX BbI‘-IHCJIeHHfI, HpOMbIHlJIeHHbII;JI CTaH-
IapT MpOBeleHHsl, PACIPOCTPaHeHHs W XpaHeHHsi pacuyeroB. [locpen-
ctBom naketa MathCAD oCyuiecTBSIIOTCS He TOJNBKO TMPOCTHIE U BCIIO-
MOraTteJibHbI€ BBIYHCJIEHHA, HO H O6ECH6LII/IB3}OTCH JOBOJIBHO CJIO2KHBIE
pacueTbl W Hay4Hble HCCJIEIOBAHHS, HCIOJb3YIOlHe KOMOHHALMH Ca-
MbIX PA3HBIX YUCJEHHbIX aJTOPHUTMOB U dHAJUTHUYECKHUX HpeO6pa3OBa'
uui [ 1].

[Tpu cospanuu naxkera MathCAD cnenaHo Bce BO3MOXKHOE, UTO-
Obl MOJIb30BaTEb, He 00JANAIIINN CleNHAJbHBIMU 3HAHUSMU B MPO-
rPaMMHPOBAHHMH, MOT B TOJHOU MEPEe MPUOOLIUTHCS K TOCTHIXKEHHSIM
COBPEMEHHOH BBIYHCJIUTEIBHOM HAyKW M KOMIBIOTEPHBIX TEXHOJIOTHH.
Hanst pabotsl ¢ penakropom MathCAD pocratouHo 6a30BbIX HABLIKOB
noJb3oBatens [2, 3].

Bnaropapsi mpocroTe NpUMeHEHHs, HATIIAHOCTH MAaTeMaTHUECKHX
JnedcTBUH, 00mHpHOH 6UOIHOTEKe BCTPOEHHBIX (DYHKIUH U UHCJIEHHBIX
METOOB, BO3MOXKHOCTH CHMBOJIBHBIX BBIYHCJEHHH, & TaKKe MpPeBOC-
XOIHOMY anmapary npeacrasneHusi pesynabratoB MathCAD cran Hau-
GoJiee TOMYJISIPHEIM MaTeMaTHYeCKUM NpuJoxkeHueM. [IpocTbie npaBusa
BCTPOEHHBIX (DYHKIMH NPUMEHEHHs MO3BOJISIIOT IPOU3BOLUTH BHIUKCIIE-
HHUSI PA3/JMYHON CTENEHH CJIOXKHOCTH, U MPH STOM OT MOJIb30BATEJS He
Tpebyercs Ir1y0OKUX 3HAHUH B 00J1IaCTH NPOrPaMMHUPOBAHHUSI.

OtauuurtenvHod ueptoit MathCAD ot apyrux COBPEMEHHBIX Ma-
TEeMAaTHU4YECKUX HpI/IJIO)KEHI/IP,I ABJIAETCA CJIEAYIOLUIHe. BO—IE€PBbIX, HET
HeoOXOMMMOCTH CHauyasa MHUCaTh MPOrpaMMYy, PeasH3yIOLIYI0 Te HJIH
MHble MaTeMaTHYeCKHe pacyeTbl, a MOTOM 3alyCKaThb €e Ha HCIOJIHEe-
HHE. BMeCTO 9TOT0 AOCTATOYHO BBOAWTH MATEMATHUYECKHE BbIPDA2KEHHUS,
U TYT Ke TOJYYHTb PEe3y/NbTaT; BO—BTOPBIX, MOXKHO CO31aTh CTPaHH-
oy B I/IHTepHeTe HUMEHHO B TOM BHJE, KOTOprfI 9TOT AOKYMEHT HMEET
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m=1 L=05 g =981 tona =10 o= 50-deg
Given Havasmsmsie yeroBxst

X0 =Lsin(e)  x@=0  y@=-Leos(  y(®)=0

F(0) = -m-g-cos(c) Cruta XaTyORe O YO
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Jluctunr [

Ha 3KpaHe KommbioTepa npu padote ¢ MathCAD; B—TpeTbux, NaHHBIH
TMaKeT UMeeT BO3MOXKHOCTH PeajiM30BaTh Pas3Hble BHIBI MOIENHPOBAHHUS
HCCJIeyeMbIX fIBJIEHUH M MPOLECCOB.

PaccmoTprM mpuMeps! U3 MKONBHOH (DH3HUKH, KOTOPEIE PACKPHIBAIOT
HekoTopeie BO3MOXKHOCTH MathCAD. OnHO U3 BaXKHBIX MPUKJIALHBIX
HampasJ/eHHH ucnosb30BaHus nakera MathCAD cBsizaHo ¢ u3yueHHEM
(DU3MKH U OPYTHUX CMEXHBIX AWCHMILIMH. Peub UIeT o MOIesupOBaHUH
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(cumynsinun) QU3UYECKHUX MPOLECCOB B HHTEPAKTHBHOM PEXKHMME U YHC-
JIEHHOM pEeLIeHHH YPaBHEHWH, XapaKTepPU3yHIHUX (U3HUECKHEe siBJe-
Husi. Pacemorpum npumepsl, riae naket MathCAD BeicTynaeT MOLIHBIM
UHCTPYMEHTOM MCCJIEI0BAHUS (DU3HUECKUX MPOLECCOB H 0OBEKTOB.
Ipumep 1. Hado nocmpoums aHUMAUUOHHYIO MOOELb KOAeOAHILLL
mamemamuieckozo masmuuka. Macca epysza maamuuka pasua m =
1 ke, Oruna masmuuka L = 0,5 m, yckoperue c80600H0e0 nadenus
g = 9,81 m/c?, spems npodornumersrocmu xosebanuti t = 10 c.
Hauanvnoldl yeosr omkaonernus om gepmuxaiu paser o = 50°.

3ancb aHMaLVI i X

rAna FRAME— T o
¢ [T vt o | LPT05T |

Io: W t | - " OTmeHa
YacToTa: 10 E] ZoxXpaH1Tb Kak...
s =)&) MapameTpol... |

FRAME= 90

BuibepuTe 0bnacTb A0KYMEHTA, COAEPKMMOE KOTOPOM
OCHOBAHO Ha nepemerHoi FRAME, BBeaUTE HavansHoe 1
KoHe4YHoe 3HaueHue FRAME 1 HapKMMTE KHOMKY!
"AHMMDOBATL".

Puc. 1

J171s1 ocyliecTBIeHHsT MOIEMPOBAHHUS HAMHUILIEM IPOrPaMMy B cpele
MathCAD. Ha nuctunre [ mpejacrasjeHa mporpamma, HeoOXoaumasi
IJ1s1 IEMOHCTPALMK aHUMAaLHUH KojeGaHHH MasiTHHKA.

[l BocnpoyvisBecTv aHMaLio =)= &

0.5

0 (x(tl) )
0 ’(x(a) ) {x(en)

Puc. 2

Jo kmaoueBoro cioBa Given 3anat0Tcsi TapaMeTpsl MassTHUKA U IpY-
rde [aHHble, HEOOXOMUMBbIE [IJisi CO3[aHusi mporpammel. [locse cjioB
Given (mo ¢yukuuu Odesolve) 3anuCHIBAIOTCS HauyajbHBIE YCJOBHS
(mostoxkenue masiTHHKa Tpu ¢t = 0, yCJIOBHE €ro HEMOABHXKHOCTH W CH-
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Jla HaTsIXKEeHUsI HUTH B HadaJbHOHU TO‘-IKE) WU TPpHU YypaBHEHHUSA — OOHO
anrebpanueckoe (KOODAMHATHI X M y I'Py3a MasTHHKA «CBfI3aHbI» HHU-
Thi0 myuHOH L uepes teopemy [lndaropa) u nea muddhepeHuHaNbHEIX.

[TepBoe nu¢pdepenurasbHOe ypaBHEHHE ONHUCbIBaeT OajaHC CHJI,
NEHCTBYIOIIMX Ha I'Py3, 10 OCH x. Bropoe — onuceiBaeT 6ajaHC CHJI 110
ocut y. Pyukuus Odesolve obbenuHsieT Tpu pabounx QyHKUHEH X, y U
F B 01HO BblpaxKeHUe, KOTOPOe MPHU3BAHO MOCTPOUTb IPa(PUKU (DYHKLHUH
x(t) u y(1).

AHuMauMs — 3TO MOCJENO0BATENBHOCTh KAApOB, MPEACTABJISIOMNX
co00l HEKOTOPBIE Yy4acTOK HNOKyMeHTa (JIMCTHHra), KOTOPBIH BbLIEJS-
ercsl moJb3oBaTesieM. Homep kKaapa 3aiaeTcss CHCTEMHOH MepeMeHHOH
FRAME, xoTopast MOXXeT NPUHUMATD JIHIIb HATYPaJbHbBIE 3HAUEHHUSI.

PaccMoTpuM mocsieoBaTeNbHOCTh AEUCTBUM JS CO3MAHHUSI aHUMa-

uuu Kosebanuii. [Ipu 3ToM Kaxkabplii MOMEHT BpeMeHH OyneT 3a1aBaThCs
nepemenHoit FRAME.

1. Bummosnuts komauny Tools/Animation/Record (Cepsuc / Aunma-
uus / 3anuch).

2. B nuanorosom okne Record Animation (3anuch aHMMAauMy) 3ana-
BaThb HOMep MepBoro kangpa B nose FROM (ot), HOMep MOC/eNHEro
kanpa B nosie To (o) u ckopoctb anumanuu B nose At (CKOpocThb)
B Kajpax B cekyHmy (puc. ).

3. BblnenuTb npoTacKMBaHHEM yKa3aTeJssi MbILIK TPH HAXaTOH JieBOH
KHONKHM MbIIIM 00/1aCTb B JOKYMEHTe, KOTOpas CTaHET POJHUKOM
AHUMALMIO.

4. B nuanorosom pexume Record Animation (3anmucb aHHUMAIlHH)
cienyer HaxaTbh KHOTMKY Animate (Anumuposatb). [locse 3To-
r0 B OKOIIKE TOSIBATCS Pe3yJbTaThl PACUeTOB BhIAENEHHOH 00Jia-
CTH, CONMPOBOXKIAIIIHECS BBIBOAOM TEKYIIEr0 3HAYeHHs MepeMeH-
Hoit FRAME.

5. [To OKOHUAHWH 3TOrO MPOLECCA HA IKPAHE MOSBUTCS OKHO MPOMUT-
pbiBatesisi anumanuu (puc. 2).

6. IlpocMOTp aHMMAlMK B MPOWTPLIBATeNEe MPOUCXOAMUT MOCJE HaxKa-
THSI KHONIKK BOCIIDOWM3BENEHHUS B JIEBOM HHU2KHEM YIJIy OKHA.

Ilpumep 2. Humo, obeprymasn 80Kpye HeNno0B8uUIHO20 OUCKA pa-
Oouycom r, obpasyem nosyokpyrcrocms (puc.3). O0urn Kowey Humu
3akpenien 8 mouke A, KO 8MoOpomy KOHUYY HUMU NPUBA3AH ePY3UK,
Komopuili yoepacusaemcs 8 mouke B (mouku A u B naxodsmcs Ha
00HOlL BepmuKkaiu). B HeKomopbill momMeHm epy3ux OmnycKaemcs.
Kakas wacme Humu OCMAHemcss 8 CONPUKOCHOBeHUL ¢ OUCKOM, KO-
eda epysuk MAKCUMAAbHO YOAAUMCA OM HAYAALHO20 MOAOHCEHUS?
Tperuem nperebpeto.
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A

«Ql
d

B

Puc. 3

[lo 3akOHY COXpaHEHHs] SHEPrMH TOUKA B W TOUKa MaKCHUMaJbHOTO
ynanenusi C HaxomsiTCst Ha OfHOM ropusonTanu (puc.4). M3 pucyHka
HaxoouM

" 0 B CD
g2 o
3 I I |
|
|
|
2+ | -
|
y=0 |
N |
|
1 | _
|
y=tgy :
|
0 1 1 | 1
0 3
0, pax
Puc. 5

C nmpyro#i cropoHbl, ajuHa ayrd BD pasHa mgaune orpeska CD:
UBD = CD = rf. Urak, tgf/2 = #. D10 — TpaHCLEHIEHTHOE ypaB-
HeHHe, KOTOPOe He pellaeTcsl aHaJUTHYeCKUM crnoco6oM. C MoMOLLbIO
rpapuueckoil OLEHKHM HAXOOWM HMHTEPBaJ, TIe JIEXKHUT KOPEeHb ypaBHe-
Husi. YTOOB! OMpenesuTh UKUCJIO KOPHEH ypaBHEHHsS B HHTEPECYIOILeM
nac npomexkyTke 0 < f < 7, noctpouM rpaduku y = 6 u y = tgf/2 B
cpene MathCAD (puc.5, auctunr 2).
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bisec(f,a,b,e) = fa<—f(a)
while b-a>¢€

a+b
2

fz<—f(z)
(break) if fz=0
b«z if fa-fz<0

a <« z otherwise

2«

z
f(z) = tan 3 z "VpapHeHHe KaK YHKIHA NOIbIOBATE A
a:=2.0 ""JIeBas rpAHHUA HHTEPRAIA
b=25 "TIpagas rPAHHIA HHTEPBATA
€ := 0.001 "ITorpeiHOCTL YTOYHEHHSA KOPHSA

bisec(f, a,b, E) =2.331 "VTouHeHHoe 3HAYEHHEe KOPHS YPABHEHHS

Jluctunr 2

W3 rpacdukos BuaHO, yto B uHTepBane 2,00 < 0 < 2,50 ypaBHeHHe
HUMeeT eMHCTBEHHBIH KOPEHb.

Yro6bl yJAYYIIHTH TOUHOCTH IOJYYEHHOH OLIEHKH, BOCIOJb3yeMCs
MEeTOIOM OHCEeKIHMH (METON [AEeJIeHHs OTPE3Ka IMOM0JjiaM) — MPOCTEM-
IIMH UYHCJAEHHBIH METON [Jis pelLleHUs HeJHUHEHHBIX YpPaBHEHUH BHUAA
[(x) = 0. Cocrasum nporpammy B cpene MathCAD nnsi paumoHanbHO-
r0 MPUMEHEHHs JAHHOTO METOJa.

[Iporpamma BbIYMC/IH/IA 3HAUEHHE HMCKOMOTO yrJia MPH TOYHOCTH
0,001. MathCAD pact takoe peienue, 0 ~ 2,331 paguan ~ 133,6°.

Taxum ob6pasowm,

UAD_?T—Q

AR ~ 0, 258.
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Dammer M.D. XVI All-Russian Student Olympiad on the the-
ory and methodology of teaching physics named after A.V. Uso-
va. The results of the XVI All-Russian Student Olympiad on the
theory and methodology of teaching physics named after A. V. Usova
are discussed. The characteristics of tasks and the results of their
implementation by the participants of the Olympiad are given, the
peculiarities of the preparation and performance of teams in competi-
tions are analyzed, winners and prize-winners are listed. Keywords:
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Gerasimov S.A. Experiments with dark current and manipula-
tions with second law of thermodynamics. An amazing thing —
the contact of aluminum with distilled water produces electrical en-
ergy that does not disappear for weeks and even months. It remains
to be seen why this is happening and what it has to do with the
second law of thermodynamics. An attempt to change the shape of
aluminum electrodes contributes to the solution of this problem. Key-
words: distilled water, aluminum, voltage, temperature of liquid, dark
electric current.

Sidorenko F.A. Presentations to on-line exercises for solving
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sidered. Keywords: presentation, slide, animation.

Mukushev B. A. Study of physical processes using the MathCAD
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programs are described. Examples from physics are presented, where
the MathCAD package is presented as a tool for studying physical
processes and phenomena. Keywords: MathCAD application software
package, standard mathematical language, formula editor, animation
model.

Zuev P.V. Simple experiments and observations as a means of
increasing the effectiveness of experimental training of students.
The article discusses the problem of increasing the level of experi-
mental training of students in physics using simple experiments and
observations. The features of the experiments and their importance
for increasing the effectiveness of experimental training are indicated.
Keywords: motive, entertainment, engineering education, problem,
simple experiments.

Pautkina A.V. Laboratory workshop for schoolchildren in a re-
mote format. The method of organizing a laboratory workshop in
physics for schoolchildren in a remote format is described. Keywords:
laboratory workshop in physics, video clips, methodological support,
distance learning.

Saurov Y. A. A scientist is always a fighter for new things... (Es-
say on the anniversary of Professor V.V.Mayer). In the form
of an essay, the creative fate and professional activities of Profes-
sor V.V.Mayer in Glazov State Pedagogical Institute named after
V. G. Korolenko are considered. Keywords: history and methodology
of methods of teaching physics, scientific and methodological activity,
systems of methodological knowledge.



