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CONTROL OF MODEL AND SOLUTION OF PRACTICAL PROBLEMS
Abstract
Importance of adequacy to the chosen model and the need of the research (not sample) approach to its decision are shown
on the example of a simple problem.
Keywords: model, speed, trajectory.

We will show on the example of a simple problem the importance of research approach to a choice of model and to
the search of alternative decisions.

For this purpose it is proposed to consider some various methodically important approaches to the decision of elementary,
though rather rare [1] problems of search of the minimal speed allowing in "vacuum" conditions to throw a dot material body
through the barrier height of "/4" located on horizontal distance of "L" from a position:

a) of "an obvious ipromptu",

b) of decision of system of inequalities,

c) of the physical analysis at the qualitative level.

a) Many even skilled professional physicists believes at once that the top of a parabolic trajectory of a body has to appear
precisely over the top point of a barrier.

Then, using entered designations of g - for acceleration of gravity, v - for the initial speed forming a corner a with the
horizon and ¢ - for flight time to more top point of a barrier:

L=vtcos x
h<wvtsinx —0.5 gt?
v sin = gt
t=vg lsin
sin2x=0.5Lgv2 (D
v > (g(2h + 0.5L2/h)°>

About that this decision is inadequate to given problem, it is possible to be convinced, for example, considering limit
cases: if at L—0 we receive the true: v — (2gh)%/%, but at 7—0 is expected v —co that is incorrect.

¢) Without doing heuristic assumptions of model (a) we start from two kinematic equations in two orthogonal projections:
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L=vtcos
{h <vtsinx —0.5 gtz}

then we will exclude time ¢ and using parameter: z = 0.5gL?v~2 we will receive a quadratic equation:

tg(«)? =% tg(e) + 1+2=0

We come from the requirement of nonnegativity of its discriminant to the result:

v 2 (g(h+ (h* + 1#)0%)%> @)

The sign "plus" before the radical is chosen to obtain the correct limit value

v - (2gh)%® if L—0.

¢) Attention is drawn to the simple form (2) of the expression obtained, it is assumed that there may be even more intuitive
"semi-quantitative, physical" way to solve. Indeed, in terms of energy problem it is close to the estimation of the required
initial velocity of the jumper who is flying to the top of the barrier (coordinates: L, %), uses the pole of the length
0.5(h? + L?)°>, and relies the middle point between the points of beginning and end of the flight at an height of 0.5/ (real or
fictional, chosen length of the pole has no influence on the result). Then its initial kinetic energy has to be equal to the potential
energy of the jumper at the top point of trajectory: 0.5mv? = 0.5m(g(h + (h? + L?)*°) and leads to an expression (2) for
minimal necessary speed too.

Interestingly, that from g (2o =-L/h, where o is angle between initial speed vector and horizontal line, flows:

h+(h?+L%)%5 . e o . . . . .
tg(x) = % , 1.e. "aiming" is necessary pithily, located higher than overhead point of barrier on the size of distance

from the start point to the top of barrier. Another feature consists in that the tangent of angle f of slope of speed of body on
h+(h?+L1%)%5

the top of barrier with a vertical line is equal tg(f) = -

, 1.e. speed of body in the overhead point of barrier is
orthogonal to his initial speed at start point.

In summary we will emphasize that the invalidity of the decision (1) of the first model (item "and") was found at research
of its consequences (limit transition to small h) and until other solution (2) for comparison was found, it, generally speaking,
couldn't be rejected. Points (“b” and "c") showed invariance of result to various methods of its receiving.

So, on the presented example it is shown that at the decision even of simple physical problem the research approach
allows not only to define and expand a scope of the received result, but also to reject decisions which falsehood a priori isn't
obvious at all.
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MPOTI'PAMMA JJ51 PACUETA ITAPAMETPOB «ITY3BIPBKA» IIO3SUTPOHUS
Annomauus
B nacmosiwee epems cywecmeyem mHo2o mooenet, ORUCbI8ArOWUX no8edeHue NOUMPOHA U HOZUMPOHUSL 8 HCUOKOCTAX U
pacmeopax. Ho, 8 c6oém bonvuiuncmee, 3mu MOOeiu, He YUUMbIBAOM MO, YMO NAPAMempbl «NY3bIPbKA» 3A8UCSI OM
Xapaxkmepucmux pacmeopos. A 3Hauum noayuarouuecs pe3yibmanmul He Mo2ym Oblmb NOJTHOCHbIO 00CHOBEPHbL UCHUHHBIM
nokasamensim. Hawa npoecpamma, Hanucawnas no mooenu, onucawHou 6 cmamve Byuuxuuma [l], yuumvieaem ece
Xapaxkmepucmuxkyu pacmeopos u JHCUOKOCMel, IUAIWUX HA U3MEHeHUe Napamempos «Ny3blpbKd» U No380Jsem Oblcmpo, u
JIe2KO paccyumams 3mu napamempul.
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THE PROGRAM FOR CALCULATION OF PARAMETERS OF POSITRONIUM "BUBBLE"
Abstract
Currently, there are many models that describe the behavior of the positron and positronium in liquids and solutions. But
for the most part, these models do not take into account that the parameters of the "bubble" depend on the characteristics of
the solutions. So the results obtained may not be completely reliable indicators of true. Our program was written by the model
described in the article Buchihina [1], takes into account all the characteristics of solutions and liquids that affect the change
of parameters "bubble" and allows you to quickly and easily calculate these parameters.
Keywords: positronium, positron annihilation spectroscopy with a time resolution, "bubble" model.

y3bIppKOBast Mojens Obiia BBereHa Ferrell [2], 4ToObl oneHUTH yBeIW4YeHHE BpeMeHHM KnM3HH pick—off pacmana
A 1 OpTONO3UTPOHUSA B KUAKOCTSIX. DTOT IMPOIECC, TOCPEACTBOM KOTOPOTO MO3UTPOH B OPTOMO3UTPOHUH UYYBCTBYET
AJIEKTPOHBI C MPOTHBOIIOIOKHBIM CIITHOM B OKPECTHOCTH, Ha3bIBACTCS NBYX()OTOHHAS aHHUTTIIALIM. Y MEHBIICHHE OIEHKU
(0 CcpaBHEHHMIO C OXHMJAeMOW) OBIJIO NPUIKCAHO OTTAIKWBAHMIO MOJIEKYJ DPACTBOPEHHBIM ITO3MTPOHHEM uepe3
OTTaJIKMBAIOLIEee B3aNMOEHCTBIE, BOHUKAIONIEE OT JIEKTPOHA, pacupeelnsiomeecs (oOMeHnBatomeecs) Mexay asyms (Ps
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