Somsikov ALl
How scientific delusions appear

Principles of Physics
The axiomatic basis of theoretical
physics... must be freely invented.
A. Einstein

The absolute dead-end of modern theoretical physics, however not reflected in the number
of academicians and Nobel laureates, is defined by the above setting phrase of A. Einstein from his
lecture "On the Method of Theoretical Physics", read in 1933 [1].

The question is how it relates to the fact that Physics is considered to be an experimental
science, in which a physicist only carries out certain experiments and fixes the NATURAL results
obtained without making up anything of himself? Let us try to consider it on a specific simple.

Experimental and theoretical Physics

Let us consider Galileo's research as this specific example. In this research he measured
accelerated motion caused by the gravity of Earth, meanwhile optimizing the experimental
conditions. What were his practical difficulties?

The results are well known: Displacement S in a limited range 0 < S < Smax, defined by the
accuracy of the acceleration measurement a, is uniform with the constant acceleration a = const,
where a = 9.8 m/s?, expressed in terms of S = at® /2, V = at, where S is distance, V is speed of
motion, t is unit of time. What does it mean and what difficulties might it cause in practice? — First
of all, it is difficult to measure time (t).

The typical explanation does not apparently take such a question into account limiting itself
to a carelessly used phrase: after the first second of the experiment t1 = 1s, the distance S1 =4.9 m,
and speed of motion V1 = 9.8 m/s respectively.

But in order to measure this quantity t = 1 s, it is necessary, first of all, that its absolute
measurement error of At does not exceed At < 0.1 s so that the accuracy of the measurement
determined by its fractional error of &t is 8t < 10%, corresponding at least to a rough
measurement.

However, at the time of Galileo, such accuracy of time measurement t was still almost
unattainable. He could therefore settle for counting the number of beats of his heart rate in the
natural assumption that their frequency remained constant, although its numerical value was not yet
precisely known.

Furthermore, what is the permissible validity range of the measured distance S? In the
second estimated second of motion t2 = 2s, the distance of S2 is §2 = 19.6 m with the speed of
motion V2 = 19.6 m/s, in the third one at t3 = 3s respectively S3 = 44.1 m and V3 = 29.4 m/s and
further at t4 = 4s there is S4 = 78.4 m and V4 = 39.2 m/s.

Let us focus for now on this numerical value of time t4 = 4s and see what we can already
get. Note by the way that at ¢ > 10 ¢ and the same measurement accuracy &t < 10% the absolute
error At of time measurement can already be reduced to At <1 s, what in Galileo's time can already
be considered metrologically quite acceptable. However, the time reference t > 10 s has yet to be
achieved.

In the meantime, we have a distance S4 covered for the time t4 = 4 s, equal to $4 =78.4 m
at the speed V4 = 39.2 m/s. Such a speed corresponds to the real hurricane, that is, according to
Beaufort, has V > 35 m/s. Such a hurricane can turn the trees upside down and tear down the roofs
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of the houses. And now it is rendering a considerable deceleration of the free-moving body, directly
breaking the supposed condition of constancy of acceleration a = const.

In other words, after the first four seconds the measurement becomes impossible without

first eliminating the air that prevents the uniform acceleration a = const, moreover, at the specified
distance of S > 78.4 m, which should also be estimated, i.e. presented practically.
How, indeed, did Galilee manage to perform the above measurements, determining dependencies a
= const and S = at?/2, V = at? What is necessary for this? - Essentially, a simple decrement in
acceleration a, for example, by an order of magnitude. In this case, the required measurements are
likely to be achieved.

But the fact is that this acceleration a is a natural quantity, which does not obey the purposes
of the experimenter. Yet he somehow managed to do it, and we are to assess Galileo's level of
genius as a practical experimenter. How did he manage to succeed? - He firstly realized that the
acceleration a itself is a vector a with the possibility of dividing it into constituent parts, for
example, two ones, forming vector sum ~a = a’; + a,, moreover, with an unequal quantity, for
example, | a”1 | > | a”2 |. The larger component of | a”; | can be fully compensated, i.e. eliminated
by the opposite directed acceleration - a”;, formed, for example, by an impermeable material
medium. For this purpose, it is enough to set a material obstacle on the way of motion defined by
the vector “a, and this obstacle should be located at an angle to the vector ~a, close to 90" (at a small
angle « to the horizon plane).

The scheme of Galileo's experiment without maintaining its scale is shown in Figure 1 (from
the Internet).

- -
T g COE

Fig. 1. Galileo's experiment. The motion of the ball on an inclined plane.

This image contains a lot of unnecessary things that only make it difficult to understand
Galileo's own arguments. What is not shown correctly in this figure? - Basically, almost everything.
Since the distance covered is measured by S, the height of /4 is not required at all. Especially
unnecessary is the mass m, not yet known to Galileo, since it was introduced only by Newton later,
but the author of the figure clearly does not understand or has forgotten about it. And Galileo thus
measured the accelerated motion directed along an inclined surface at an angle « in a horizontal
plane.

To determine the quantity of acceleration vector g in free (unbound) motion of the body
under the influence of the gravity of Earth, when a; = 0, it is enough to set the angle « and measure
only the acceleration component a, =g sin « , parallel to the material surface, and then calculate the
required quantity of g as a,/sin o. The second component a; = g cos o thereby is completely
eliminated by the counteraction of the material surface caused by its impermeability. The
accelerated motion is no longer directed to the measured acceleration g but to its component
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a, = g sin «, variable by changing the angle «. It allowed reducing this measured quantity g sin «
to the required small quantities, ensuring the feasibility of the measurements themselves.

What else is depicted in Fig. 1 excessively or directly incorrectly? The presence of friction
force Fgic, which is constantly depicted in pictures posted in textbooks and on the Internet.
Supposedly, its original meaning is to demonstrate how accurate observations are, as they do not
neglect even the smallest details. In fact, it demonstrates a nearly total lack of understanding. Since,
firstly, the very notion of force F, in our case Fic, as well as the mass m, was also introduced by
Newton later and therefore was simply unknown for Galileo. Secondly, how is this friction force
Fic calculated? The authors of figures do not even consider it. Is there any specific formula for it? -
No, for some reason it is not specified. In general it is possible to answer it in the following way:
friction force Fiic is proportional to the contact area AS of a body with an inclined surface, i.e. Fic
= kAS, where the coefficient of proportionality k is determined experimentally by the formula k =g
sin o - g1/AS, where g is the sought quantity of acceleration at Fgic — 0, AS — 0 and g; is the
actually measured quantity, i.e. by the already found acceleration g, which Galileo had just tried to
determine.

Why does Galileo use a moving body with the shape of a ball instead of a flat plate, for
example? That would be better to reduce the acceleration quantity g sin o by varying it to any
desired value. However, how to find this quantity g, if the coefficient k cannot be defined before
definition of g? That is why Galileo used exactly the ball to get the contact surface area AS — 0,
thus eliminating the influence of Fyic — 0 - the very one that continues to be persistently depicted in
figures that do not reflect the subject matter at all.

That is what the demonstration of supposedly accurate observations means in practice.

The corrected fig. 1, close as much as possible to Galileo's research with the removal of

elements that obscure understanding instead of clarifying it, is shown in fig. 2.

Fig. 2. The corrected Fig. 1 with the removal of its incorrect or unnecessary elements.

So, in practice physics turns out to be not just experimental (according to Galileo) or
theoretical (according to Einstein), but experimental-theoretical science. That means it should
contain both approaches simultaneously. The experimental approach is characterized by the results
of measurements, while the theoretical one is characterized by the scheme of the measurement
based on mathematical, and in our case geometric or trigonometric aspects. Both approaches
actually test and complement each other.

Invention of Theory

The example we had considered shows how experimental measurement is combined with
theoretical analysis, which provides obtaining directly impossible results.
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Since Einstein argued that "the real creative initiative is inherent in mathematics", let us start
considering the invention of a theory with mathematics.

Let us consider comparison of the sizes of any quantities. For example, there are three
segments a, b and c, which ratio is to be defined. To achieve it, it is necessary to compare in turns
sections a and b, then a and ¢ and finally b and c, thus doing three comparisons to determine,
which of the compared segments is bigger, smaller or equal to another. Let us consider, for
example, a > b, a > cand b > c or b < c. If it turns out that a > b and b > c, then the third
experimental comparison - a and c is already unnecessary, since its result is already determined
logically: if a > b and in turn b > ¢, then it is CONSEQUENTLY a > c. It allows reducing the
number of experimental comparisons.

Here comes not an experimental but a logical comparison, i.e. a theory. Considering three
quantities, the reduction in one experimental comparison does not look very important. However, if
we increase this number to, for example, 10, then a comparison of each of the quantities between
one another provides: for the first element 9 comparisons, for the second - 8, etc. for the penultimate
(ninth) - one. As a result, the total number of comparisons is 1,2,3...9 = 9= 362880. This is a very
large number, especially if there are difficult accuracy requirements, as in the example of time
measurement. And if it could have been determined that these experimental comparisons form the
relations al > a2 > a3 ... > al0, then their total number would be equal to only ten, and the
requirement to compare each of these experimental comparisons would be completely feasible.
Instead of experimental comparison, it is theoretical or logical reasoning. For example, al > a3, al
>a4 ..., al > al0, etc.

Mathematics is certainly a fascinating science, although it may have very serious
uncertainties, even for a long time. For example, the problem of irrational numbers [2] or so-called
Zeno's paradoxes. The meaning of these paradoxes, aside from verbal tricks, is the following: the
segment can be divided into an infinite number of parts, consequently, the motion is impossible. It
is a simple logical error, because the motion is in no way related to the final or infinite separability
of a segment by a given number of parts. It means that no word "consequently™ is possible here.
However, this is still taught in universities as examples of logically unsolvable contradictions.

The same applies to attempts to prove Euclid's fifth postulate, which in fact simply defines
parallelism: "two straight lines on the plane are called parallel only when the angle o« between them
IS zero to the infinite extent of accuracy." In the mathematical designation oc=0.(0) . In verbal terms
"zero point, zero in period”, infinite decimal fraction, expressed by only zeros. The
misunderstanding of it led to the development of even the whole non-Euclidean geometry of
Lobachevsky, completely eliminated by simply correcting the definition.

Einstein has deeply analysed...

The level of praise of scientists in an attempt to conceal the reality can grow to the total
madness:

- "Einstein has deeply analysed the nature of time."

- "Einstein is the greatest genius of all time." Et cetera, et cetera.

Sure, beats Christ, for example... Fig. 3.



Fig. 3. One shaitan*) who stopped the development of physics for more than 100 years.

Obviously, a simple question is asked: - So what is the result of such an analysis, if even
now the nature of time continues to be analysed and not by anyone, but by the whole "The Institute
for Time Nature Explorations™? [ 3 ]

Or if, even 50 years after his death, such a passage is possible:

"Let us consider first what we mean by time. What is time? It would be nice if we could find a
good definition of time. Webster defines “a time” as “a period,” and the latter as “a time,” which
doesn’t seem to be very useful. Perhaps we should say: “Time is what happens when nothing else
happens.” Which also doesn’t get us very far. Maybe it is just as well if we face the fact that time is
one of the things we probably cannot define, and just say that it is what we already know it to be:
it is how long we wait!

What really matters anyway is not how we define time, but how we measure it." [4]

Is not it an assessment of the level of supposed genius? When even the very notion of what it is
- has not been even defined yet! Moreover, that is not an assessment given by anyone, but by a
Nobel laureate in physics! What a "depth” of Einstein's analysis...

Frankly speaking, he treated the notion of time as a careless 5™-grade student VVovochka, who
adjusted the solution to the given answer by changing the first numerical value, in this case - time.
He absolutely did not take it into consideration whether it is possible or impossible to do so
physically, i.e. by the unknown to him definition of time [5].

The only difference is that one gets a grade D for it, and the other is even given a Nobel Prize
as a "Perekop ship victim"**). On the other hand, physicists can now invent the "time machine" as
they are allowed to do so - "Guest from the future” Fig. 4.

Fig. 4. Sadovsky will become an ordinary inventor of an ordinary time machine.
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And even specially invented the "Commission on Pseudoscience,” which tracks the slightest
hint of any criticism to prevent it. You cannot do otherwise, because everything can suddenly fall
apart. And suddenly it could turn out that there is no shaitan and there never was.

At the same time, they tried to nominate a new idol for the 21st century, Perelman, to replace
the old and obsolete idol of the 20™ century. But the one, like Beria, seems to have failed to justify
the trust. Although abstract mathematics is more reliable than physics in terms of possible
contradictions.

The ego level of scientists is perfectly illustrated in Figure 5.

Fig. 5 Mathematicians won the war ("A Beautiful Mind" by Ron Howard).

That is nonsense, of course, as is the assumption that the real scientist may or even must be
crazy. The only thing that could be crazy is a statement of a matter that reflects the level of
understanding or misunderstanding of the scientist. Even if it was Einstein.

*) consonance association.
**) |.e. for insignificant services.
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IIpumeyanue. OT0 nepeBO ¢ PyCCKOTO SI3bIKa HA aHVIMKHCKUA. OpUTrMHAIBHBIN aBTOPCKUI TEKCT
JIAETCSl HUKE.


http://sciteclibrary.ru/rus/catalog/pages/8512.html
http://www.chronos.msu.ru/
http://sciteclibrary.ru/rus/catalog/pages/8712.html

ComcukoB A.U.

Kak BO3HUKAIOT HAY4YHBbIE 3201y KI€HMSI

Ipunyunver ¢huzuxu

Axcuomamuueckas ocHoO8a meopemudeckoll
Qusuxu... 00aHCHA ObIMb CB0O0OHO U30OpemeHa
A. Sunwmeun

AOCONIOTHBI TYNUK COBPEMEHHOW meopemuueckoti (HU3NKU, HUKAK, OJHAKO, HE
OTpakaeMbIii Ha 4YHCIIE aKaJeMHUKOB W HOOEIEBCKUX JIaypeaToB, 3aJacTcs MPUBEACHHON BBIIIE
YCTaHOBOYHOU (pazoit A. DitHmreliHa u3 ero nekuuu «O MeToAe TEOPETHUECKON (GHU3UKM»,
npountanHou B 1933 roxgy [1].

N kax oHa coueraercss ¢ TEM, UYTO cama MO cebe (U3MKa CUUTACTCS IKCHEPUMEHMATbHOU
HAyKOW, B KOTOPOUW (PM3HMK BCETrO JIMIIh CTABUT T€ WIU WHBIC onvimbl U (PUKCUPYET TOTydacMbIe
[MPUPOJHBIE pe3ynbraThl, HUUEro He BbIAyMbIBas oT ceds? IlombiTaeMcs paccMOTpeTh 3TO Ha
KaKOM-HUOY/Ib KOHKPETHOM IPOCTOM IpUMEpE.

JKCcNepUMeHTAIbHAS H TeopeTHYecKasi Gu3nKa

WM Moxer cinyxuTb uccinenoanue [amwies. I3mepsBIIero ycCKOpPEHHOE JIBHIKEHHE,
BBI3bIBAEMOE 3E€MHBIM TAroTreHueM. ONTUMHU3UpPYS HpU ITOM YCIOBHS 3KcHepuMeHTa. B uem
COCTOSUIN €r0 MPAaKTHUYECKUE 3aTPYAHEHUS?

[Tonmy4yeHHble pe3ynbTaThl OOLIEU3BECTHBI: MEepeMelIeHHe S B OrpaHHMYEHHOM JHara3oHe
0 < S < Spax » ONIpeIENsieMOM TOYHOCTBIO U3MEPEHUS YCKOPEHUS A, SIBISIETCS PABHOYCKOPEHHBIM
C HOCTOSIHHBIM YCKOPEHHMEM @ = CONSt, cocTaBnsiomuM a = 9,8 M/c?, BepaxkxaeMbIM (GopMyIaMu

at? o
S = - V = at, rne S — BeNMUYMHA NPOWJIEHHOTO MyTH, V — CKOpOCTh IOBHMXKEHUA, t —

MIPOMEXYTOK BPEMEHHM. A 4YTO 3TO O3HA4YaeT U KaKue TPYJHOCTU BO3ZHUKAIOT HA NPAKTUKE? —
IIpexxne Bcero ciokHOCTb U3MEPEHUS CaMOTO BpEMEHH ¢ .

OObIuHOE M3JI0KEHHE TaKOM BONpPOC Kak Obl HE 3amMeyaeT, OTrpaHUYHMBasCh HEOPEKHO
OpomeHHOW (pa3oii: TO HCTEUEHUU nepeou CeKYHObl JKCIepuMeHTta t; = 1c¢  BenuuuHa
MIPOMJEHHOrO MyTH S; cocTaBiusieT S; = 4,9 M , a CKOPOCTb JBHKEHHUS COOTBETCTBEHHO V; =
9,8M/c.

Ho Benp st u3mepenust camoit 3Toi BenmuuuHbl ¢ = 1 ¢ HE00X0AMMO MPeXJIe BCEro, 4TOOBI
ee abconomuas nocpewHocms u3Mepenuss At He mpeblmana BenuuuHbl At < 0,1 ¢ yToOBI TpH
ITOM MOYHOCMb U3MepeHUs, OTIpeeNsieMast €r0 OMHOCUMENbHOU nozpeuwnocmolo 8t, cocTaBuIa
6t < 10%, COOTBETCTBYS XOTs OBl 2pyOOMY NU3MEPEHHIO.

Onnako, BO BpeMeHa caMoro [amwiesi Takash TOYHOCTh M3MEpEHHUs BpeMeHu t Oblia erne
MPaKTUYECKH HeNOoCTHKMMa. [103ToMy OH MOT J10BOJILCTBOBATHCS BCEro JIMIIb OTCYETOM 4YHCIIA
yIapoB CBOETO IyJbca B €CTECTBEHHOM HPeOnONOMCeHUU, 4YTO UX Yacmoma COXpaHseTcs
MOCTOSIHHOM, XOTS €€ YMCIIOBOE 3HAaU€HHE ObUIO €Il1€ B TOUHOCTU HeU38eCmHo.

Jlanee, KakoB TPH 3TOM JHAIa30H OMYCTUMBIX 3HAYCHUN H3MEpSEMOro pacCTOSTHUS S?

Bo BTOpYy1O npeanonaraemyro CEKyHy IBUXKEHUS t, = 2 ¢ BeIWYMHA IPONUJEHHOIO MYyTH S,
coctaBisieT S, = 19,6 M mnpu ckopoctu nBuxenus V, = 19,6 M/c, B Tperbio mpu t3 =3¢
coOTBEeTCTBEHHO S3 =44,1MuV; = 29,4 M/c u nanee npu t, = 4 c tenepb yxe S, = 78,4 M
ulV, =392m/c.



OcTaHOBHUMCS [TOKA YTO Ha 3TOM YHCJIOBOM 3HAYEHHH BpEMEHH t, = 4 ¢ U MOCMOTPUM, UTO Y
HAC MPU ITOM yXKe MOTYIUTCS.

OtmeruB kcrat, uto mpu t > 10c¢ wu Toi ke camoil TouHocTH m3mepenus 6t < 10%
abcooTHasi OrpeIIHOCTh At M3MepeHHus: BpeMeHH t YK€ MOXKET ObITh CHHMKEHA 10 BEIMYMHBI
At < 1 ¢, uto Bo BpeMeHa ["anmiies: y)ke MOXKET CUUTATHCS METPOJIOTMUYECKH BIIOJIHE IPUEMIIEMBIM.
Opnako, orcuera BpemeHu t = 10 ¢ ele Hy)XHO JOCTUYb.

[Toka xe MBI uMeeM IpoWaeHHbIM yTh S, 3a Bpemsa t, =4c, paBHelli S, =784 M
pu ckopocta V, = 39,2 M/c. CooTBETCTBYIOIICH YK€ HE YeMy-HHOY/Ib, a CaMOMy HACTOSIIEMY
ypaeany, coctapisonemy, no bopopry, V = 35 m/c. BriBopaunBaroniemy ¢ KOpHEM JE€pEBbS U
CpBIBAIOLIEMY KpPBIIIM JOMOB. A cTano OBbITh OKa3bIBAIOLIEMY CYIIECTBEHHOE MOPMOiCEHUE
cBOOOIHO JABMXKYIIEMYCS Tely, IPSIMO Hapylias IpyU 3TOM IPEINojiaraeMoe yCIOBHE MOCTOSIHCTBA
YCKOpeHUst a = const .

JlpyruMu cioBaMH, Y€ uepe3 IMEpBble YEThIpE CEKYHIbl CaMO H3MEpPEHUE CTAHOBUTCS
HeGbINONHUMbIM 0€3 TPEABAPUTEIBHOIO YCTPAHEHUsSI BO3yXa, MPEMSITCTBYIOLUIETO PaBHOMEPHOMY
YCKOPEHUI0 @ = const, NPUTOM HAa YKa3aHHOM PACCTOSHUU MPOHIeHHOro mytu S = 78,4 M .
Kotopoe Toxe cienyer OlleHUTb, T.€. IPEICTaBUTh €ro MPAKTUYECKH.

Kakum xe obpazom ['anmiiero yaanoch BCe-TaKH BBIIOJIHUTH BBIIICYKA3aHHBIE HU3MEPEHUS,

at?
YCTaHABIMBAIOIINE 3aBUCHUMOCTH a =const u S = V =at ? Benp 4uro It 3TOro

HeoOxouMo? — B CyIITHOCTH IPOCTOE YMEHBIIIEHUE YCKOPEHUS @, CKa)KeM, Ha MOPSIOK BETHUUHBI.
Korna tpeGyembie n3MepeHust BIIOJIHE MOTYT U MOJIYYUTHCS.

Ho neno-to B TOM, 4TO caMO 3TO YCKOPEHUE A SBISETCS NPpUpoOHOol BETUUYNHOM, OTHIOIb HE
TTOTYUHSIONIASICS JKEJAaHUSAM dKCIIepuMeHTaropa. M Bce ke OH CyMenl KaKuM-TO 00pa3oM 3TO
clenatb, W HaM TPEJICTOUT OICHHUTh YPOBEHb eceruanvHocmu lamuies Kak TPaKTHIECKOTO
sKcrepuMenTaropa. M kak ke oH 3Toro cMor 100uthesa? — OH mpexze Bcero cooopasui, 4To camo
YCKOPDEHHE a4  SBJISETCS 6eKmopomM @, C BO3MOKHOCTBIO €ro pa3OMeHHs Ha COCTABJISIONIME,
HanpuMep, IBe, 00pa3ylolIue BEKTOPHYIO CyMMy d = d; + d, , IIPUTOM HEPABHOM BEIUYMHBI,
Hanpumep, |dq| > |d,| . TIpu 3ToM GOMBIIAsA MO BEIMYHMHE COCTABISAONMAs |d;|, MOXKET OBITH
MOJIHOCThIO CKOMIIEHCHPOBAHA, T.€. YCTPaHEHa MPOTHUBOIOJIOKHO HAIPABICHHBIM YCKOPEHHUEM
—d,, 0oOpa3yeMbIM, HaIpHMEpP, HEMPOHUIIAEMON MaTEpHANbHBIA cpemoi. I 3TOro J0CTaTOYHO
YCTAaHOBUTh HA IyTH JBUKEHUS, ONPEIEIIEMOrO BEKTOPOM d, MAaTE€PUAIBHOE IPEMSTCTBHE,
PACIIOIOKEHHOE TI0J yIIIOM K BEKTOPY d, ONU3KHM K 90° (o7 MaJbIM yTJIOM < K TJIOCKOCTH
TOPU30HTA).

Cxema skcniepumenTa ["amunes 6e3 cobnmoaeHus ero Macirada nokazana Ha Puc. 1 (B3aTo u3
WuTepHera).

g SINGE

\a

Puc. 1. Onbit Nanunes. JIBuxkeHue mapuka no HaKJIOHHOM TJIOCKOCTH
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B »TOM m300pakeHUU COACPKUTCS HEMAIO JUIIHETO, JIUIIL 3aTPYIHSIONIET0 MOHUMAaHUE
paccyxaenuii camoro [amunes. M uto 31mech m3o0paxeHo He Tak? — B o0meM-To modtu BCE.
[Tockonbky M3MepseTcsl MPONACHHBIA MyTh S, TO BbICOTa h 3/ech BOOOIe HEe HYXHa. TeM Oosee
W3JIMIIHSA ene He u3BecTHas [anumero macca m, BBeAeHHass HblOTOHOM yxke BHociaeacTBuu. Yero
aBTOp PHUCYHKA SIBHO HE TIOHMMAaeT WM 3a0bi1. A cam ['amwield mpu 3TOM H3MEpsUT YCKOPEHHOE
JBUKEHUE, HAIIPABJICHHOE B/I0JIb HAKJIIOHHOM MOBEPXHOCTH IOJ YIJIOM & B IJIOCKOCTH TOPU30HTA.

JInst onipeiesieH s BETMYMHBI BEKTOPA YCKOPEHHsI § B c60600mbiM (He c8513aHHOM) TBUKEHUH
TeJa MoJ IEUCTBUEM 3€MHOTO TATOTEeHUsI, npu a; = 0 J0CTaTO4YHO 3a7aBaTh Yrojd X U HU3MEPSITh
OJIHY TOJIBKO COCTAaBJSIOIICID YCKOPEHHS dp =@ Sin X , [apajulelIbHYl0 MaTepUalbHOU

o a
IIOBEPXHOCTH, C MOCJICAYIOIIMM BBIYUCICHHEM MCKOMOHM BCIMYHMHBI ( Kak ﬁ. BTOpaSI

COCTaBJISIONIAS a; =g Ccos X TpH OTOM TMOJHOCTHIO YCTpaHSETCS MPOTUBOACUCTBUEM
MaTepUaIbHOW MOBEPXHOCTH, BBI3BIBAEMBIM €€ HEMpPOHMIIaeMOcThio. CaMo K€ YCKOpEHHOE
JIBUKCHHE TPOUCXOAMT Temeph YXKe He B HaNpaBlIeHUH H3MEPSEMOro YCKOpeHus (, a B
HAIIpaBJICHUN €r0 COCTaBILIOUIEN A, = ( Sin X , peryaupyeMon BEIUYMHBI IIyTEM HU3MEHEHHEM
yriaa X . YTo U MO3BOIMUIIO YMEHBIIATH 3Ty U3MEPSEMYIO BEJIMUUHY J Sin & 10 TpeOyeMbIX MabIX
3HaYeHUH, 00€eCTIeYNBAIOIINX BBIMOIHUMOCTh CAMUX U3MEPEHHIA.

A uto eme Ha puc. 1 n300pakeHO M3OBITOYHO WIIM K€ MpsMO HeBepHO? — Hamuuume cuibl
TpeHus F,, MOCTOSHHO M300paKaeMoOW Ha PUCYHKaX, pa3sMellaeMbIX B yueOHukax u Murepuere.
Ee ucxomHblii CMBICH 3aKIIOYaeTCsl B JIEMOHCTpALMU SIKOObI UCKIIOYUTEIBLHOU muyamenbHocmu
HaONIO/IeHUH, HE YIYCKAaIoIUX W3 BHUIY HU OJHOW Jaxke camod wmenkou neranu. Ha peme xe
JEeMOHCTPHUPYIOIINI MPAKTUYECKH TOJHOE HETOHMMaHWe CyTH jenia. Tak Kak, BO-TIEPBBIX, CaMO
nonsitue cunbl F, B faHHOM citydae Fr, , Kak U .maccel m ObUIO TakkKe BBEIECHO HBIOTOHOM TOJIBKO
no3aHee U noromy 'anmuiero ObUIO elle MONpPOCTy Heussecmuo. A, BO-BTOPBIX, KaK ke MpU 3TOM
3a/1a€TCA WM [0 KaKoi popMmylie eviuucasemcs cama 91a cuia Tpenus F,? O6 9ToM cocraBuTenu
PUCYHKOB Jaxke BooOmie He 3aaymbiBatoTcs. EcTh am ans Hee kakas-To ¢opmyna? — Her, 3to
MOYEMY-TO HE yKa3aHo. B oOmieM Buae Ha 5TO MOXKHO OTBETHTH TaK: CHia TpeHus Fp,
NPONOPUHOHATBHA IIomann AS KacaHus Tella ¢ HaKIOHHOM MOBEPXHOCTBIO, T.€. Fr, = KAS, rne
KO3 (UIIMEHT TPOMOPIMOHATBHOCTH K  OMpeensercs dKcnepumeHmanvHo no Qopmyne k =
gsinx - g
R
u3MepsieMasi BenuuuHa. T.e. o yxe natioenHoMy 3HAUEHUIO YCKOpEeHHs ( , KOoTopyto cam ["anuieit
€Ille TOJIBKO NblMajics ONPENEIINTh.

rae g — WCKoMas BenuyuHa yckopenust npu Frp, —» 0, AS -0 , a g; — peanbHo

A 4TO 03HauaeT ucnosb3oBaHue ["anuieeM OBUKYIIETOCS Teja UMEHHO B ¢opMe IIapuka, a
HE, CKaXkeM, IUIOCKOM ruiacTuHbI? OHa BeAb BIIOJHE MOIJIa Obl emie Oojiee 3aMeIATh BEIHMUUHY
YCKOpEeHUs § Sin &« , peryiupys ee A0 Jr0oro xenaemoro 3HaueHus. Ho kak ke Torna HaXOAHUTh
caMo 3TO 3HaueHue g, eciau kodpdumment k 10 ompeneneHus § 3apaHee HeusBecTeH? Bor
noToMy-To ['asnnneil U ucrosib30Ball UMEHHO IIAPUK, C LIEJIBIO MOJIyUYEHHUs IUIOIIAIN TOBEPXHOCTU
kacanus AS — 0, Tem cambiM ycTpaHsas BuusHue F, > 0 — TOi camoi, KOTOPYI YHNOPHO
MIPOJOIDKAIOT U300pakaTh HA PUCYHKAX, COBEPIICHHO HE OTPAXKAIOIIUX CYTH JIea.

Bor 4ro o3Hauaer Ha mpakmuke 3Ta SAKOOBI JEMOHCTpalMs TaKOW YTOHUYEHHOU
HaOJI01aTETPHOCTH.

WcnpaBnennslii puc.l, MakcUMaiabHO NPHOMMKEHHBIM K cyTH uccienoBanuil [ammmes c
YAQJIEHHEM 3JIEMEHTOB, 3aTYMAaHHUBAOIIUX IOHUMAaHUE BMECTO €ro MPOSICHEHNUs, [T0KAa3aH Ha puc. 2.
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\a

Puc. 2. UcnipaBiennsiii puc.l ¢ yajgeHueM ero HeBEPHBIX WM HW30BITOUYHBIX 3JIEMEHTOB.

Wrak, Ha npakTuke (U3MKa OKa3blBaeTCsl HE MPOCTO HKCHEpUMEHTaIbHOMH (10 ["anuiero) win
TeopeTudeckol (mo DHHINTENHY), a 3KCHEepUMEHTalbHO-TeopeTnueckoi. To ecTh conepikarieit
OJIHOBPEMEHHO 00a 3TH IM0AX0/a. DKCIIEPUMEHTAIbHBIA MOJX0J] XapaKTepU3yeTCsl pe3ysibTaTaMu
U3MEpEHUil, a TEOPETUUECKUI — CXEMOW caMOro U3MEPEHHUsI C UCIIOJIb30BAHUEM MaTEMaTHUECKUX, B
JAaHHOM CJIy4ae — I€OMETPUYECKUX WM TPUTOHOMETPUYECKHX cooOpaxenuil. O0a 3T moaxona
pEaIbHO APYT Ipyra NpOBEPSIOT U JOMOJIHSAIOT.

HN300peTenne Teopun

B paccMoTpeHHOM HamM NpUMeEpe MOKa3aHO KaK COYETAETCsl SKCIEPUMEHTAIbHOE U3MEPEHHE
C TEOpPETUYECKHMM pPAaCCMOTPEHUEM, OOECIEeUHBAIOIIUM IIOJIyY€HHE HPSAMO HE JOCTUTAEMBbIX
pe3yJbTaTOB.

[Tockonbky cam OWHINTEMH yTBEp:KJAaj, YTO «HACTOSIEE TBOPUECKOE HAYaIO MPHUCYIIE
MMEHHO MaTeMaTHKe», TO U N300peTeHNe TEOPUHU MOKHO HAUMHATh UMEHHO C HEe.

PaccmoTpuMm comocTaBieHne pa3MepoB Kakux-nmuOo BenuuuH. Hampumep, Tpex OTpe3KoB
a,b ¥ c COOTHOIIEHUE BETUYMH KOTOPBIX TpeOyeTcs yCTaHOBUTH. [l 3TOro MOXKHO MOOYEPETHO
CPaBHHTH MEXKITy COOOW OTpe3kn @ W b, 3areM a U C W HAKOHENl b W C , BBIIOJIHUB TaKUM
o0pa3oM Tpu cpaBHEHHUA. M MOMy4uTh pe3ysbTaT, KaKoil M3 COIMOCTABIISEMBIX OTPE3KOB OOJIbIIE,
MeHbIlIe WM paBeH apyromy. Ilycts, Hanpumep, a > b ,a >c¢ ub > c umu xe b < c¢. Eciu nipu
ATOM OKaXeTcs, 4T0 @ > b u b > ¢ , TO TpeThe HIKCIEPUMEHTAIBHOE COTIOCTABICHHE — A U C
OKa3bIBaeTcsl yxe M3MUIIHUM. [I0CKOJIbKY €ro pe3ynbTar onmpenensercs ykKe MPOCTO JOTUYECKH:
ecni  a>b wu B cBow ouepenb b >c , to CJIEJJOBATEJIbBHO a > ¢ . Yro no3Bosser
YMEHBIIUTD YACIIO SKCIIEPUMEHTAIILHBIX COTIOCTaBICHUH.

Tak BO3HMKAET yke€ HE 3KCIEPUMEHTAIBHOE, a JJOTHYECKOE CONIOCTABIEHUE, TO €CTh Meopus.
JUid TpexX BEJIWYMH 3KOHOMHS B OJHO DKCIEPUMEHTAIbHOE COINOCTABICHHE BBIMVIAIUT HE OUYEHb
BakKHOU. OJHAKO €CJIM 3TO YUCIIO YBETUUUTD CKaskeM 10 10, To Tor/a cornocTaBieHHe Mo NPUHIUITY
KXl C KaKIBIM JAaeT: JId MEepPBOro dJIEeMEHTa 9 COMOCTABIEHUMU, ISl BTOPOrO — 8 U T.J. A
MIPEIOCIIEHETO (IeBATOr0) — OJHO. B mrore odmiee unciio comocraBieHnid morydaercs 1'23...9=
9!= 362880. DT0 oOueHb OOJBIIOE YHUCIO, OCOOCHHO €CIU K HEMY MPEAbSBISIOTCS TPYAHO
BBITTOJIHUMBIE TPEOOBAHUS 110 MOYHOCMIU, KaK HA TIPUMEpPE U3MEPEHHS BpEMEHHU. A eciii Obl MOYKHO
ObUIO YCTAaHOBUTH, YTO ATH IKCHEPUMEHTAIbHBIE COMOCTABJICHUS OOpa3ylOT COOTHOLICHUS aq >
a, > as ... > a4, TO TOTJa 00IIee UX YUCIO OKAXKETCSI paBHBIM BCErO JAECATH, PUUEM TpeOOBaHHUE
COIIOCTABJIEHUSl KAXJOT0 C KaXKIbIM OKa)XKETCs IOJHOCTHIO BBINOJHUMBIM. Ho yxe He myrem
SKCIIEPUMEHTAJIBHOTO COINOCTABJIEHUS, a TEOPETUYECKUMM WM JIOTUYECKHM PACCYXKIECHUEM.
Hanpumep, a; > asz, aq > ay,..., a1 > aq9 U T.1.
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Maremarnka, KOHEYHO, 3aMedarelbHas HayKa, XOTS U B HEH BIIOJHE MOTYT OBITh U JaXKe
JABHO UMEIOTCA cepbe3Heiime HesicHocTH. Hanpumep, npo0iema nppairoHanbHbIX yncen [2] wim
TaKk Ha3blBaeMble anopuu 3eHoHa. CMBICI KOTOPBIX, €CIU OTOPOCUTH CJIOBECHBIC YXHUIIPEHUS,
CBOAMTCS K CIEAYIOIIEMYy: OTPE30K MOXHO pa3leliuTh Ha OECKOHEYHOE YHCIO YacTeH,
crnedosamenvHo, NBIKCHHE HEBO3MOXKHO. I[Ipoctas yormveckas ommOKa, TMOCKOJBKY JIBH)KCHHE
HUKaK HE CBSI3aHO C KOHEUHOHN MJIM OCCKOHEYHOM JIETMMOCThIO OTPE3Ka Ha 3aJJaHHOE YHCIIO YaCTEH.
A 3HaYUT, HUKAKOE CledosamenbHo 31eCh HEeBO3MOXKHO. OJHAKO, 3TO M JO CHX IIOp eIIe
npenojaoT B BY3ax B kauecTBe MpuMEpOB JIOTMYECKH HEPAZPEIIUMbIX TPOTUBOPEUHH.

To ke OTHOCUTCSI K MONBITKAM J0Ka3aTelbCTBA MATOM akcHMOMbl EBKiIWA, sIBIISIIOIICHCS T10
CYILIECTBY MPOCTBIM oOnpeoenenuem TMapauIebHOCTU: «BE MPSIMBIX Ha IJIOCKOCTH HAa3bIBAIOTCA
napajuieJIbHBIMU TOT/IA U TOJIBKO TOTJIa, KOT/Ia yroJ & MEXIy HUMH PaBEH HYIIO ¢ O€CKOHEeYHOU
cmenenvio mounocmuy». B matematrueckom o6o3nadennn = 0, (0). B ciioBeCHOM BBIpaKEHUH —
«HOJIb LIETBIX W HOJIb B TIEpHO/ie». beckoHeuHas aecsTuaHasi ApoOb, BEIpakaeMasi OJIHUMH HYJISIMH.
Hemnonumanue 3Toro npuBelio K MOSIBJICHUIO JIaXe LEJI0U Heeknudosol reoMmeTpun JIobaueBckoro,
MOJTHOCTBIO YCTPaHsEMOM TPOCTHIM UCITPABICHUEM OIPEICIICHMUS.

DM HIITEHH IIy00KO NPOAHAIN3UPOBAJL...

YPOBEHb BOCXBAJICHHUS YUEHBIX B IIOIBITKE COKPBITUS PEAJbHOIO IMOJIOXKEHHUS €I MOKET
JOCTUraTh pa3MepoB a0COIIOTHOTO CyMAaCIIECTBUS:
— «OUHIITENH N1yOOKO IPOaHAIU3UPOBAI IPUPOIY BPEMEHNY,

— «OUHIITEHH — BeJuYalinii TeHuid BceX BpeMeH U HapoaoB». M T.1., u T.IL.

Kyna yx no Hero, Hanpumep, Xpucty... Puc.3.

)

.~ * (3
Puc. 3. Ooun watiman ’, octanoBusuuii 6o1ee yem Ha 100 neT pazButue Gusnku

EctecTBeHHO BO3HUMKaeT npoctoil Bonpoc: — Hy u kakoB pe3yibTaT Takoro aHajiu3a, €ClId U
ceifuac emie OpUPONY BPEMEHU HpoOOdHCcaem aHaiusupoeams 1a He KTO-HUOyIb, a LEeJbId
«MHCTUTYT HCccnenoBaHuit mpupo sl BpeMeHn»? [ 3 ]

Wnu ecnu naxe yepes 50 neT nocsie ero KOHYMHbI BO3MOXKEH, HAPUMEP, TAKOW MacCax:

“Paszbepem cnauana, ymo Mvl NOHUMAeM NOO c1080oM épemsa. dmo dce s3mo maxoe? Hennoxo
ObL10 Obl Halmu nooxoosujee onpeoeieHue NoHAmMus ‘‘epemsa’”. B moaxoeom crosape
Bebcmepa, nanpumep, “spemsa’” onpeodensemcs kax “nepuod”, a cam ‘“‘nepuod”’ - kax
“epems’”. Oonako noav3zvl om maxozo onpedenerus mano. Ho u 6 onpedenenuu “epems — smo
Mo, Ymo MeHsaemcs, Ko20a 6onvuie Huye2o He uzmensemcs’ He Oonvute cmvicaa. Bvimb
Modcem, cliedyem npusHams mom (axkm, ymo epemsa — Ino 00HO U3 NOHAMUI, KOMmopoe
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Onpeoenums HeB03IMOMNCHO, U NPOCMO CKA3AMb, YMO MO HEUMoO U3BECHHOe HAM. 9MO0 MO,
umo omaoensienm 08a NOC1e008AMeENbHbIX COObIMUSL)

leno, oonaxo, He 8 mom, umoodvl dame onpedeieHue nouamus “‘epems’, a 8 Mom, KaK e2o
usmepums . [4]

DTO0 JIK HE oyenka yPOBHS MpeoyiaraeMoi rearanbHocTu? Koraa jgaxke camMo TOHSATHE, YTO
3TO TaKOC 6000we eme He ompeneineHo! M Takas oOleHKa JacTcs HE KEM-HHOYIb, a TOXE
HOOEJICBCKUM JiaypeaToM 1o ¢u3uke! Xopolia ke «ri1yOnHa» SHHIITEHHOBCKOTO aHAJIM3A. . .

Ecnmu >xe roBOpUTH TPsIMO, TO OH oOOpamajiics C TOHATHEM BpPEMEHU KaK HepaJuBbId
MATUKIACCHUK BOBOYKA, MOATOHSIONIMIA pPEeICHUE MO 33JaHHbI OTBET ITyTEM M3MCHCHHSI TIEPBOU
ke, TONABIIecs eMy Ha TJ1a3a, YUCIOBOM BEIMYMHBI, B JAHHOM CIy4ae — BPeMEeHH. AOCOTIOTHO HE
3aJlyMBIBasICh HaJl TEM, BO3MOXHO WJIM HEBO3MOXKHO 3TO ¢husuuecki, T.€. IO HEU3BECTHOMY JINYHO
emy onpeoenenuto epemenu [5].

C TO# TOJIBKO pPa3HUIICH, YTO OJHOMY CTaBST 3a 3TO JIBOHKY, a JAPYroMy CYHYJIH JaXe
HoOeneBKky. Kak «mocrpanaBmiemy mnpu Hepexone»**). 3aro (pU3MKH MOTYT TENeph J0 MOCHHCHHS

n300peTaTh «MaIIMHY BPEMEHU», 3TO UM paspeutaiom — «'ocTbsi U3 Oyayiiero» puc.4.

Puc.4. CanoBckuii CTaHET 00bIKHOGEHHLIM  W300pETaTeNIeM 00bIKHO8EHHOU MAIUHBI
BpPEMEHH.

W naxe cneunansHo npuaymann «Komuccuio no 6opsde ¢ JDKeHayKO», OTCIEKUBAIOILYIO
MaJICHIINKA HaMEK Ha BO3MOXHOCTh KaKOH-TMOO KPUTHUKM C LENbl0 ee HejomyuieHus. MHaue
HENb3s, MOCKOJIBKY MOKET PYXHYTh BHE3almHO Bce. M HE0XXMIAaHHO OKa3aThCs, YTO HHUKAKOIO
wiaimana HeT U HUKOTr1a He ObLIO.

OpHOBpeMEHHO MONpoOOBaiM BBIIBUHYTh M HOBOro ujona g 21 Beka — Ilepenpmana
B3aMeEH TI0JIHAIOEBIIIETO M oOBeTIaBmiero uaoia Bexka 20-ro. Ho tot, moxoxe, mogooHo bepus He
ornpaBiasl JoBepHus. XOTs aOCTpaKTHas MaTeMaTHKa HaJexHee (U3UKH B IJIAaHE BO3MOXHBIX
ONPOBEPKEHUM.

YPOBEHb CAMOMHEHHUSI YUYEHBIX IPEKpacHO niunoctpupyercs Puc. 5.
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Puc. 5. — Maremaruku sviuepanu Boiiny («A Beautiful Mind» by Ron Howard)

DTO, KOHEYHO, UyIllb cO0aubsl, KaK U MPEANOJIOKEHUE, YTO HACTOSIIUN yUYEHBIH MOXKET WIH
OTYACTHU JOJIKEH OBITh CyMaCHIC/IINM.

CyMmacmeqmuM MOXET OBITb TOJBKO JIMIIb M3J0KEHHE TOr0 WJIM HWHOTO BOIpOCa,
OTpaXkalolllee YPOBEHb €ro IOHUMAHWS WM HEMOHUMAaHUS YYeHbIM. XOTb Obl M CaMuM
OWHIITEHHOM.

R accoyuayusi N0 CO38y4uUr0.

**)

m.e. 3ad HeCyuecmeernHble 3dCilycU.

Jlureparypa

1. A. DitHmreiin «O memooe meopemuyeckoti ¢pusuxku» Codp. HayuH. Tp. T. 4. — M.: Hayka,
1967. — C. 184].

2. ComcukoB A.U. «lIpobrema uppayuonanvuvix yucen»
http://sciteclibrary.ru/rus/catalog/pages/8512.html .

«HHcmumym ucciedosanusi npupoowvl epemenu» http://www.chronos.msu.ru/ .

4. P. ®eitnman, P. Jleitton, M. Congnc «@etinmarnosckue nekyuu no gusuxey», usa. “Mup”,
Mockaa, 1965, Bhim. 1, c. 86.

5. ComcukoB A.U. «Onpeodenenue epemenu» http://sciteclibrary.ru/rus/catalog/pages/8712.html



http://sciteclibrary.ru/rus/catalog/pages/8512.html
http://www.chronos.msu.ru/
http://sciteclibrary.ru/rus/catalog/pages/8712.html

