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THE INFLUENCE OF NITROGEN FERTILIZER ON THE DEVELOPMENT OF SEED PEAS AND
THE YIELD OF MIXED AGROCENOSES

Alyoshin M.A.

Perm State Agro-Technological University Named after D.N. Pryanishnikov

Abstract

614990 Russia, Perm, 23, Petropavlovskaya St.
DOI: 10.24412/2701-8369-2022-27-4-6

The results of a 3-factor field experiment to establish the effect of nitrogen fertilizer on the development of seeded
pea plants in mixed agrocenoses with oats and spring wheat are presented. When applying N30, the stimulating effect
of nitrogen on the course of growth processes, changes in the biometric parameters of the root system and the above-
ground part of pea plants were noted. A higher dosage of nitrogen (N45, N60) led to inhibition of the formation of the
rhizobial apparatus on pea roots at the initial stages of development. The maximum grain yield in the experiment (3.17
t /ha) was obtained by cultivating a mixture of peas 40% + oats 15% + wheat 45% and applying N60.

Keywords: nitrogen fertilizer, seed peas, mixed agrocenosis.

Introduction. The lack of protein and nitrogen-con-
taining compounds in the composition of concentrated and
other types of feed for farm animals leads to an increase in
non-production costs associated with a reduction in the
diet. The most acceptable solution to this problem is the
replenishment of field and fodder crop rotations with
mixed agrocenoses of grain crops. Due to this, there will
be an increase in the productivity of arable land, a qualita-
tive change in the biochemical composition of grain enter-
ing the soil of crop-root residues [1].

The expansion of acreage occupied by mixed agro-
cenoses with the inclusion of annual legumes (peas, vetch)
is a necessary source for improving the efficiency of the
feed industry [2]. These crops are characterized by in-
creased resistance to abiotic and biotic stresses, the most
intensive use of natural life support factors, responsive-
ness to agricultural technologies and fertilizers used [3].
Optimization of nitrogen nutrition of plants of the cereal
component of the mixture and, as a result, an increase in
the protein content in its grain, is one of the examples of
the formation of complementary relationships when grow-
ing cereals and legumes in mixed sowing [4]. The indi-
cated parameters allow us to consider mixed agrocenoses
as an environmentally safe alternative to the use of N-fer-
tilizers. The latter, as is known, play a leading role in in-
creasing yields and optimizing the biochemical composi-
tion of the crop [5].

Material and research methods. In 2021 a 3-factor
field experiment was laid in the conditions of the experi-
mental field of the Perm State Technical University, the

scheme of which is represented by the following options:
Factor A is the proportion of seeded peas in the mixture,
%: Ao - 20; A - 40. Factor B is the ratio of cereal compo-
nents in the remaining seeding segment (oats + wheat): By
- %+ Y, B1- Y2+ Y5; By - Va+ %, Factor C, nitrogen dose,
kg/ha: Co - NO, Cy - N30, C; - N45, Cs - N60. The repeti-
tion in the experiment is 3-fold. The total area of the plot
is 150 m?, the accounting area is 100 m2 The total area
under the experience is about 2 hectares. Ammonium ni-
trate (34.4% d.v.) was used as nitrogen fertilizer, which
was manually applied for pre-sowing cultivation. Sowing
and the subsequent system of plant care in the experiment
corresponded to the established system of agriculture for
the conditions of the Perm Region. Harvesting was carried
out by direct combining using the direct method of ac-
counting for the harvest to achieve full ripeness of grain
by all crops of mixed agrocenoses.

The experiment was laid on sod-fine-podzolic me-
dium loamy soil with a low humus content (2.37%), close
to a neutral reaction of the medium (pHxkci 5.8...6.2), high
and very high availability of mobile forms of phosphorus
and potassium.

Results and discussion. Any type and nature of the re-
lationship of components in the composition of mixed agro-
cenoses is expressed by changing the intensity of their devel-
opment, modifying biometric parameters, the size and quality
of the crop. Particular attention in this matter is attracted by
the process of development of the bean component (peas) and
the symbiotic rhizobial apparatus on its root system (tab. 1).

1. Dynamics of development of seeded peas in a mixed agrocenoses (B1 — %2 + %4)

Doses of Stem length, cm Root system length, cm Number of nodules, pcs.
P;:,:ﬁ?zeer; 01. June | 23.June | 15. July | 01. June | 23.June | 15. July | O1. June | 23. June | 15. July
Ao - 20% peas
NO 27,5 63,4 79,5 10,3 15,1 16,8 119,8 139,8 63,5
N30 30,9 67,6 95,4 10,6 19,9 20,6 133,8 132,3 52,8
N45 30,4 54,0 84,2 11,8 20,5 22,0 148,3 129,3 45,7
N60 30,4 53,9 76,6 13,6 21,6 22,7 120,5 126,3 28,0
A1 - 40% peas
NO 26,6 44,0 67,8 14,8 20,0 20,8 86,5 84,3 41,3
N30 29,0 51,3 84,0 15,1 21,8 22,3 130,5 92,8 42,1
N45 30,0 50,5 72,3 17,0 20,3 22,7 127,0 92,1 31,1
N60 26,0 49,5 65,5 15,8 23,4 22,5 106,8 91,5 15,9
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During the growing season, pea plants showed an in-
crease in the length of stems and root system. A stimulating
effect on the course of growth processes, changes in the bio-
metric parameters of the root system and the aboveground
part of pea plants was exerted by the use of nitrogen fertilizer
at a dose of 30 kg d.v./ha. When using a higher dosage (N45,
N60), there was a tendency to decrease the intensity of linear
growth of individual parts of plants. At a later date (July 15),
an inhibitory effect from nitrogen fertilizer can be noticed.

A significant number of nodules on the root system of
peas (Ag119.8...48.3 pcs., A1 86.5...130.5 pcs.) was recorded
a month after sowing. The first stable signs of nodulation on
the root system of peas appear 2 weeks after sowing and the
appearance of the first shoots. According to [6], thermal con-
ditions at the initial stage of vegetation somewhat inhibit the
development of nodule bacteria, despite the fact that their
growth begins at 4-6°C. At low temperature conditions, the
process of transition of bacteria to the state of bacteroids is
delayed [7]. Nodules formed at low temperatures remain

physiologically younger for a longer time, but with a low abil-
ity to nitrogen fixation [8]. In the absence of nitrogen fertilizer
application, the difference in the number of nodules on the
root system of peas (Ao and Ay) is associated with a more ob-
vious manifestation of competition from the cereal compo-
nents of sowing with their share presence of 80%.

The inhibitory effect of nitrogen fertilizer on the for-
mation of the rhizobial apparatus on pea roots was noted at the
initial stages of plant development. Subsequently, with suffi-
ciently intensive nitrogen consumption by cereal components
of crops, this condition ceases to limit the nodulation process.
At the end of the period of active nitrogen fixation, a more dra-
matic decrease in the number of nodules on plant roots was ob-
served when using nitrogen fertilizer. The decrease in the phys-
iological activity of the symbiotic apparatus on the root system
of peas was also evidenced by the shape and size of the nodules,
the presence of pink color on their cut.

Not only their own productivity depends on the de-
velopment of seed pea plants, but also the yield of grain
from the entire agrocenosis (tab. 2).

2. The effect of nitrogen fertilizer on the yield of mixed crops, t/ha

Share of peas, % Ratio oats + wheat Nitrogen doses (factor C) Average by A,
(factor A) (factor B) NO N30 | N45 | N60 LSDgs main effects. = 0,28
Yo+ Ya 191 | 2,10 | 2,36 | 2,73
20 Yo+ Vs 195 | 2,14 | 2,42 | 2,79 2,38
Vit Y 2,12 | 2,34 | 2,63 | 3,04
Yo+ Ya 167 | 1,83 | 2,07 | 2,38
40 Yo+ Vs 1,89 | 2,08 | 2,34 | 2,70 2,30
Vit Y 2,22 | 244 | 2,75 | 3,17
Average by C, LSDgs, main effects. =0,17 19 | 2,15 | 2,43 | 2,80
Average by B, LSDgs, Bo 2,13
main effects = 0,23 By 2,29
’ B> 2,59
A 0,98
LSDgs for partial differences B 0,73
C 0,64

According to the data obtained, it can be said that
the formed agrocenoses, with the inclusion of 20% and
40% of peas in the composition of the sown mixture,
had a similar level of productivity. In the first case (Ao),
this was achieved due to a large segment (80%) of ce-
real components in the crop. Secondly, due to the
higher yield of cereal components in sowing with 40%
of peas. In the composition of mixed agrocenoses, the
legume component is assigned the role of a donor of
nitrogenous compounds, which it shares due to the de-
livery of part of the fixed nitrogen to the root system of
cereal plants in the form of amino acid exudate.

Mixed agrocenoses with the predominance of
spring wheat in the composition of the remaining seg-
ment of the mixture, which accounted for cereals, were
distinguished by higher grain yields. This is due to higher
yields, competitiveness, and in some cases, the aggres-
siveness of the "behavior" of this crop in relation to the
consumption of nitrogen from the soil and mineral ferti-
lizers.

Based on the main effects of factor C, it can be noted
that when nitrogen fertilizer was applied, grain yields of
all mixed agrocenoses increased. This is due to the high
responsiveness of grain crops to the use of nitrogen ferti-

lizers, often due to its insufficient amount in the soil. Con-
sidering the totality of the factors under consideration, it
should be noted that the maximum grain yield in the ex-
periment (3.17 t /ha) was obtained by cultivating a mixture
of peas 40% + oats 15% + wheat 45% and applying N60.

Conclusions. Thus, due to the use of nitrogen fer-
tilizer in mixed agrocenoses at a dose of 30 kg d.v./ha.,
an increase in the intensity of growth processes and bi-
ometric parameters of the vegetative aboveground mass
and root system of pea plants is observed. Along with
this, at the initial stages of pea development, the inhib-
itory effect of nitrogen fertilizer on the nodulation pro-
cess and the formation of the root rhizobial apparatus is
observed. Mixed agrocenoses formed when 20% and
40% of peas were included in the composition of the
sown mixture had a similar level of productivity. At the
same time, the bean component is assigned the role of
a donor of nitrogenous compounds in their composi-
tion. The maximum grain yield in the experiment (3.17
t/ha) was obtained by cultivating a mixture of peas 40%
+ oats 15% + wheat 45% and applying N60.
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Abstract

This article is devoted to global trends in the development of energy efficient architecture. The article dis-
cusses the design of energy efficient buildings from the standpoint of bioclimatic architecture. It is shown that the
main link in climate adaptation and energy saving should be the enclosing structure - the facade system.

AHHOTALUA

JaHHas CTaThs MOCBSIIEHA MAPOBEIM TCHACHIIUAM Pa3BUTHSA YHEProdPPEeKTHBHON apXUTEKTYpHI. B craThe
pPaccMOTPEHO MPOCKTUPOBAHKE YHEProdPPEKTHBHBIX 3JaHUN ¢ TIO3UIUH OMOKINMATHICCKON apXUTeKTypHI. [1o-
Ka3aHO, YTO OCHOBHBIM 3B€CHOM KIUMaTHIEeCKOM azarTainuu 1 3H€pFOC6€p6)KeHI/IH JAOJIKHA BBICTYHIATh Orpa>kaa-
romas KOHCTPYKIUA — (bacaz[Haﬂ CHUCTEMA.

Keywords: energy efficient architecture, global trends, bioclimatic architecture, facade systems, innovative
approaches.

KoaioueBble ciioBa: sHeprodgdekTuBHas apXUTEKTYpa, MUPOBBIE TEHJCHIMH, OMOKINMAaTHIECKask apXUTEK-
Typa, (bacaI[HLIe CHCTEMbI, HHHOBAIITMOHHBIC ITOAXO/bI.

B Hacrosiiee Bpemst 5HeprosGpeKTHBHOCTH B 00- B COOTBETCTBHH € 4eM IPOEKTHPOBAHHE 31aHUIH
LM [OHSATHH TPAKTYETCs KaK PAalliOHAIBHOE UCMOb-  BEJIETCA C YYETOM CHEUM(PUYECKHX PErHOHATBHBIX
30BaHHE YHEPTETHUIECKUX PECYPCOB, IPU KOTOPOM i~ OCOOCHHOCTEH (MCTOPHYECKHX, KyJIBTYPHBIX, KIMMa-
00ecTeYeHnsI TOTO e YPOBHS DHEpPreTHYeckoro cHab- ~ THYCCKHX, MHQPACTPYKTYPHBIX, COLMAIBHBIX, YKOHO-
KCHMS 3[JaHUH 3aTpavyuBaeTCsi MEHbIIee Koymyecro — MHMHUCCKUX M 71p.). OCOOEHHOCTHIO OHOKIMMATHYICCKIX
SHEPTHH. 3/1aHMH SBIACTCS MX AANITHBHOCT, CIOCOGHOCT NPH-

TS ManbHEHero passuTHs dHeprodhdextus-  CMOCAOIMBATHCH K OKpyKatomeii mpupoanoii cpene.
HOI APXUTEKTYPHI TPEOYETCS 0CO3HAHHAS HeoOxomu-  VIABHBIM YICMCHTOM 3/1aHHUs B KIMMATHYECKOH ajar-
MOCTh H3MEHEHHSI CYIIECTBYOIIIX TOXOI0B K poek- AWM M DHEProcOEpe:KeHms ABIACTCH (acaanas cu-
THPOBAHMIO 371aHUiL. B MHDOBOM NpOCTpaHCTBE B co-  CTEMa. B IpoLecce e NPOEKTHPOBAHNA C OTHX NO3H-
BPEMEHHOH  apxuTeKType  0c0G0  aKTyambmeny WA COBPEMEHHOC 3/1aHMC PACCMATPUBACTCA KaK CIH-
CTAHOBWTCS Tak HA3hIBaeMOe OMOKNMMaTHyeckoe HAA ~ OHEpreTwveckas — cHCTeMa,  I(eKTHBHO
HanpasieHne (OMOKIMMaTHYeCcKas apxutekTypa) [1].  MCHMOMB3YIOIIas NPHPOHBIN TOTCHIMAT B Ka4CCTBE
B CBA3H C OTCYTCTBHEM HA JAHHBI MOMEHT weTkoro ~ BO3OOHOBIIEMBIX HCTOUHHKOB SHEPrUH. B cBsizu ¢ uem
OMIpE/Ie/eHIs TepMIHA «GUOKIMATHYECKas apXuTek- ~ HEOOXOMIMO paspabathiBaTh TakHe 06bEMHO-ILIAHH-
Typa» 3TO TOHSATHE O3HAYAET, YTO Npuposa nepecraer ~ POBOTHBIC, KOHCTPYKTHBHBIC U MHKCHECPHO-TCXHOJIO-
BBICTYIIATH TACCHBHBIM (DOHOM /LTS ADXHTEKTYpHI 1 fic-  TMUCCKHC YIEMCHTBI 3/1aHHH, KOTOPEIE MPHCIIOCa0in-

TOJIL3YETCS KAK HEMCUYEPIAEMbIH MCTOYHUK SHepreTu- — BAt0TCd K MSMEHCHIAM HapyIKHOTO KiuMarta.
YECKIX BO3MOKHOCTEL. [TpuMep KUHETUIECKMX KJIMMATHYECKU-aJlalTHB-

HBIX (hacasoB NPUBE/IEH Ha PUCYHKE 1.


https://doi.org/10.24412/2701-8369-2022-27-7-9

German International Journal of Modern Science Ne27, 2022

I;‘

\
- N

0)

Puc.1. Buoxknumamuueckue 30anus:
a) aoanmusHulil Qpacad, 6) KuHemuueckue acaoHvle CUCTNEMbI.

SpkuM mpuMepoM OHMOKIMMATHUECKOW apXHTEK-
Typsl MOXXHO Ha3BaTh 3MaHHe oducHOro mentpa Al
Bahr, nocrpoennoe B cronune O0beqMHEHHBIX Apad-
ckux OmwuparoB B 2012 romy. JIBe kpyribie OariHu
OKYTaHBI aTMOC(HEPOCTONKIM CTEKJISTHHBIM 3aHABECOM.
(pucynok 1,a). Otmerum, uro Oamau Al Bahr Obutn
CIPOCKTHPOBAHBl TakuM 00pa3oM, YTOOBl CHHU3UTH
BHYTpEHHUH neperpeB nomeueHuii Ha 50 % no cpas-
HEHHUIO C MOX0XuMH 3aaHusimu Cpenneir Azuu. Kpome
TOTO TIPEABAPUTEIHHBIC UCCICIOBAHMS MOKA3alld BO3-
MOJKHOCTb JOCTIDKEHUS SKOHOMHUH CPEICTB U MOCIIe-
IyIoIllee YMEHBIIICHHE Pa3MEpOB OXJIAXKJAIOMINX YCTa-
HOBOK.

B HeM uCnonb3yroTcs TEXHOJIOTMHU aJalTHBHOU
BEHTWIAIMH, aJallTUBHOTO OCBELICHUH, UHTEPAaKTUB-
HBIE CHCTEMbI OTOIUICHHS U KOHIMIMOHUPOBAHHUS U 3 (-
(EeKTHBHO perylupyeMblil JTHEBHOW CBET. YHHKalIbHa
dbopma 3maHus U ero 00osouka. KOHCOBHBIN CBeC
Ka)XJIOTO 3Ta)ka 0 OTHOIICHHIO K HIDKENEeKAIIEMy C
IOXKHOH CTOPOHBI CIIOCOOCTBYET co3laHHi0 3¢ ¢ekra
caMo 3aTE€HECHHUS B TO BPEMs CYyTOK, KOT/Ia COJTHIIE HaXO-
JUTCS BBICOKO HAJl YpOBHEM Topu3oHTa. Bce okHa B
mpejenax Taxa UMEIT (GOopMy TPEyroJIbHHKOB, pac-
IMIMPSIIOIIUXCA K YPOBHIO IOTOJNKA, YTO IT03BOJIAET
JTHEBHOMY CBETY XOPOILIO MPOHUKATh BIIIyOb MOMeIIIe-
HUM, HE CO3/1aBast IIPH 3TOM HU30BITOYHOTO OCBELICHUS
B IIPOCTPAHCTBE HEMOCPEACTBEHHO OKOJO Hapy>KHOH
cTeHbl. BbICOKOA()PEKTUBHYIO 00O0JIOUKY IOIMOJIHSIET
BPAILAIOIIUICS COJHLE3AIIUTHBIN JKpaH, 3acJIOHSIO-
MUK BEPXHUE ATAXKH, CISAYS MO IIyTH COJHIA BOKPYT
3/IaHUs.

Hewncuepmnaempie BO3MOKHOCTH ISl pa3BUTHS aK-
TyaJbHOTO OWOKJIMMAaTHYEeCKOTO HalpaBJeHUs 3allo-
JKCHBI B HOBBIX HHHOBAIIMOHHBIX PEIICHHUSIX, TAKUX KaK
KIMMATUYECKU aalTHPOBAHHBIC 3IaHUS C «yMHBIMI
(hacamamu, ¢ «yMHBIM» cTeKIoM. COBpeMEeHHBIE BBICO-
KM€ TEXHOJOTHH TO3BOJIAIOT HCIOJIB30BaTh IOJOXKHU-
TEIBHOE U MAaKCUMAJIbHO HEHTPAIN30BaTh OTPUIIATENb-
HOE BO3/IHCTBHE HAPYKHOTO KJIMMaTa Ha YHEpreTuie-
ckwmii Oananc 3qauus [1].

B konme 20-ro Beka crekisHHBIE (acampl w3
CTEKJIA ¢ YHUKAJIbHBIMU CBOMCTBAaMU CTaJIU NIEPENOBOI
CTPOUTENILHON TEXHOJIOTHEN. B MHHOBAallMOHHBIX BU-
JlaX «yMHOT0» CTEKJIa TOTEePH TeIlla He3HAUUTEIIbHBI.

IIpunanue 3HEprocOeperaoNx CBOUCTB CTEKITY,
3aJIepKUBAIONIEMY TEMJIOBOE M3IydeHHE CBS3aHO C
HAHECEHUEM Ha €r0 MOBEPXHOCTh HU3KO-IMUCCHOHHBIX
ONTUYECKUX MOKPBITHIA, @ CAMO CTEKJIO C TAKUM IMOKPBI-
THEM TIOJyYWJIO Ha3BaHWE HU3KO-IMHCCHOHHOTO (ce-
JIEKTUBHOTO).

«YMHOE€ CTEKJI0» — 3TO apXUTEKTypHast HOBUHKA C
(GyHKIHEH W3MEHSOMEHCS TPO3payHOCTH. Mexay
JBYMS JIMCTaMM CTEKJa MOMEIIAeTCs] MHHOBALMOHHAS
CMapT IUICHKa U3 XUAKOKPUCTAIIMYECKOI0 MaTepH-
ana. B pexxume OTKIIFOUEHHOTO MUTAHUSA KUIKHUE KPHU-
CTaJUIBl PACCEUBAIOT CBET, OBEPXHOCTh OCTAETCS Ma-
TOBOM, HENPo3pauyHoi. [Ipu BKIIIOYEHUH 2IEKTPOIHED-
THM KPHCTAIJIBl MEHSIOT CBOM CBOMCTBa M CTEKIIO
CTAaHOBHUTCS TOJIHOCTBIO Ipo3pauHbIM. IIpu sTOoM B
000MX peXmMax oOBEM IPOIYCKAaeMOro CBETa OCTa-
€TCs HEM3MEHHBIM, MaToBas MMOBEPXHOCTb HE 3aTEM-
HSIET MPOCTPAHCTBO. YMHBIE OKHA IHUPOKO NMPHUMEHS-
I0TCSI B TAHOPAMHOM OCTEKJIEHUU, B OCTEKICHHUU 3UM-
HUX CaJ 0B M Teppac, B OCTEKJIECHUM HIDKHUX dTakei
(pucyHOK-2).

Munycsl naHopamHoro ocrexienus. K Henocrat-
KaM MaHOPAMHBIX CHCTEM MOXXHO OTHECTH X OTHOCH-
TEJIBHO BBICOKYIO CTOMMOCTB, KOTOpasi BIIOJHE KOM-
MIEHCUPYETCSI TMEPEYNCICHHBIMH  BBINIE  JTOCTOMH-
CTBAMU. Taxxe CTOUT OTMETUTb, 4TO
TEIUIONPOBOAHOCTE CTEKISIHHBIX MOJIOTEH A0BOJIBHO
HU3Kas, HOITOMY B XOJIOJHBIX PETHOHAX PEKOMEHIY-
€TCd yCTaHABIUBAaTh CHUCTEMBI C HECKOJIbKUMH KaMe-
paMu — 3TO MO3BOJIUT CO3JaTh KOM(OPTHYIO TeMIe-
patypy B noMme. Eciu ke Bnagensua cMyIaeT To, 4TO
€ro TMepeMenieHus Mo oMy OyIyT BHIHBI OCTOPOH-
HUM, MOXHO YCTaHOBHTH OKHAa C OJHOHM MpO3payvHOi
CTOPOHOH HJIM HCTIOIH30BATh JKATIO3H.



Puc.2. Ilanopamnoe ocmeknenue 30anHuii ¢ «YMHbIM CIEKTIOMY.

BeiBoabl. Pa3Butne »HeprodpQeKTuBHON apxu-
TEKTYpBI B3aNMOCBS3aHO C Pa3BUTHEM OMOKIMMaTH4e-
CKOM apxXWUTeKTyphl. IIpoekTupoBaHue COBpEMEHHBIX
3JIaHUI HEOOXO0ANMO TPOU3BOIMUTH C MTO3ULIUI CHCTEM-
HOTO IHOJX0Ja, OCHOBOH KOTOPOTO SBJIETCS IOHUMA-
HHe 00BEKTa KaK LEIOCTHOI CHCTEMBI, COCTOSIIEH U3
KOMIUIEKCa B3aUMOCBSI3aHHBIX 3JIEMEHTOB, BKIIIOYas
00bEMHO-IUIAHUPOBOYHBIE, KOHCTPYKTHBHBIE M TEXHO-
JOTHYeCKUe pemreHus. I10BBICHTh »HeprodpQeKTrB-
HOCTbH (hacazioB MO3BOJISIT HOBbIE MHHOBAIIMOHHBIE pe-
[IEHUs TPOSKTUPOBAHMS KIMMAaTHIECKH aallTHPOBaH-
HBIX 3/aHUH C «yMHBIMH» (acajamMH, C «yMHBIM
CTEKIIOM).
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In this paper | will introduce an interesting puzzle posed by notable Indian mathematician Bhaskara Il and
notorious French mathematician Pierre — de — Fermat. It turns out that there are infinitely many solutions but even
to determine the smallest solution in positive integers had been challenge to mathematicians. | will discuss a way
as easy as possible to determine the smallest solution as well as provide methods to generate other solutions posed

by the two great mathematicians.

Keywords: Pell’s Equation, Associated Pell’s Equation, Continued Fraction, Convergents.

1. Introduction

During 12" century BCE, the most famous and no-
table Indian mathematician second Bhaskara posed a
problem similar to Brahmagupta. It turns out that the
problem posed by Bhaskara II was a Pell’s equation
with d = 61. Around four centuries later, the notorious
and brilliant French mathematician Fermat posed the
same problem and circulated it to his colleagues and
challenged them to determine the smallest possible so-
lution in positive integers. It was found that even the
smallest possible solution is an enormous task to per-
form. In this paper, | will describe the problem posed
by two great mathematicians and try to solve it using
continued fractions method. Finally, a more general
continued fraction is derived through which we can
generate infinitely many solutions to the puzzle.

2. Describing the Puzzle

Both Bhaskara Il and Fermat are said to have
posed the following puzzle:

Find the smallest solution in positive integers to
X —61y’ =1 (1)

While several mathematicians attempted in solv-
ing it, they realized that it is not that easy to determine
even the smallest possible solution as required. In fact,
we know that equation (1) possess infinitely many so-
lutions. In the following sections, | will derive the
smallest possible solution to (1) and derive a nice
closed expression generating infinitely many solutions
to (1).

3. Finding Smallest Solution

We need to find least positive integers X, y such
that equation (1) is satisfied. For doing this, I will first
derive the following continued fraction expansion.

(39-5161)x(39+5v61) =4

-4 -4 -4
39561 = — _
39+5V61 78-(39-561) 75, :
78—(39—5@)
~ 4 ~ -4
78+ 4 78+ 4
78+ 4 78+ 4
78-(39-561) 784 4
4
78+
78+...
Hence we get 561 =39+ 4 a 2
78+ i
78+ 4
78+ 7
78+
78+...

If we consider the successive convergents of the continued fraction obtained in (2), then we get
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39 39, 4 15283 5 4
17787 39

Among these, if we take the third convergent we get

78+
7

78 59436 29718

=39+ = =
1522 1522 761

29718
761

If we now take numerator as x and five times (which is the coefficient of </61 in (2)) the denominator as y
in the above rational number then we see that X =29718,y =5x761=3805 is a solution of the associated

Pell’s equation X° —61y? =—1 (3). From this we can obtain another continued fraction as shown below

(29718 - 3805J6_1) X (29718 + 3805@) -1

-1 -1
29718 —3805+/61 = = =
20718+3805/61 59436 -(29718-3805v61) 50436+ 1
59436 - (29718 - 380561
3 -1 o -1
59436 + ! 1 59436 + ! 1
59436 + 59436 +
59436 - (29718 - 380561 504364 1
59436 +...
1
Hence we get 380561 =29718+ 1 4)
59436 + 1
59436 + 1
59436+ ———
59436 +...
Considering the first and second convergents from (4), we obtain
29718 20718+ 1 1766319049 20718+ 29718+ 59436 _ 104982939026082
1 59436 59436 1 3532638097 3532638097
59436 +
59436
Among these, if we take the second convergentwe  solution  in  positive  integers  given by

of 1766319049

59436
If we now take numerator as x and 3805 times

(which is the coefficient of /61 in (4)) the denomina-
tor as y in the above rational number then we see that
x =1766319049, y = 3805x 59436 = 226153980

is the smallest solution of the required Pell’s equation
(1) given by X* —61y? =1.
Carrying out the same process for first and third

convergents, we notice that the following pairs
(%, y) = (29718, 3805); (104982939026082,13441687959085)

are solutions to the associated Pell’s equation (3) given
by X* —61y* =—1.

Thus (X, Yy) = (1766319049, 226153980) is
the required smallest solution to the Bhaskara — Fermat

Equation X° —61y* =1. Subsequent solutions to this

equation can be obtained from (4) by extracting fourth,
sixth, eighth, in general, even ordered convergents.

4. Conclusion

In this paper, after introducing the famous
Bhaskara — Fermat equation which is one of the well
known Pell’s equation, I had provided novel method
using two continued fractions to determine the smallest

(X, y) = (1766319049, 226153980) .

One can solve the equation X* —61y* =1 using

the simple continued fraction expansion for Jﬁ given
byﬁ{m, 4,31,2,2,13, 4,1,14]. In particu-
lar, the continued fraction corresponding to
[7;1, 4,312,213, 4,1] yields the smallest positive
integer solution (X, y) = (29718, 3805) to the asso-
ciated Pell’s equation X* —61y? = —1. Knowing this
we can immediately obtain the required solution to

Bhaskara — Fermat Pell’s equation — 61y2 =1 by
squaring on either sides.

We can also solve the equation X*> —61y* =1 to

obtain smallest positive integer solution using the re-
cursive methods provided by great Indian mathemati-
cians Brahmagupta and Bhaskara Il. Nevertheless, the
interesting method provided in this paper is hew and
provides scope for solving similar equations in interest-
ing way. | dedicate this paper as tribute to Bhaskara II,
for his ingenious discoveries and providing general
methods for solving Pell’s equation.
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Abstract

The article reveals the problem of formation of natural science competence of future primary school teachers
as a pedagogical problem. An interpretation of the concepts of "competence™ and "competence™ is given. It is noted
that the competence approach in higher education is aimed at the development and improvement of various types
of competencies and competencies of the student. In the system of professional training of future primary school
teachers, a prominent place is given to science education.

The article presents the structural components of the natural science competence of the future primary school
teacher: motivational-value, cognitive, activity, operational-reflexive.

AHoTanis

VY crarTi po3KkpuBaeThes npodieMa GopMyBaHHS IPUPOIO03HABYOT KOMIIETEHTHOCTI MaifOyTHIX yYHUTENiB I10-
YaTKOBOI LIKOJIH SIK Meaaroriqnoi npobnemu. IlofaeThest TIIyMaueHHsI OHATh «KOMITETESHIT» Ta «KOMIIETEHTHO-
CTi». 3a3HavyaeThCsl, U0 KOMIIETEHTHICHUH MiJXiJ y BUILiil OCBITI CHPSIMOBaHUI HA PO3BUTOK i BJIOCKOHAICHHS
Pi3HUX BUIIB KOMIIETCHIII A Ta KOMIIETCHTHOCTEH Y CTyIeHTa. Y cucTeMi (paxoBol MiATOTOBKH MaOYTHIX yUUTEIIB

MOYATKOBUX KJIACiB YLTbHE MiCIle BIIBOAUTHCS MPUPOTHIYOHAYKOBIH OCBITI.
V cTaTTi HOJaHO CTPYKTYPHI KOMIOHEHTH IPUPOI03HABOT KOMIIETEHTHOCTI Mail0yTHBOTO BUMTEIIS MOYATKO-
BUX KJIaCiB: MOTHBAIliHO-I[IHHICHU, KOTHITHBHHHN, NiSUTBHICHUH, OTlepamiitHO-pedIeKCHBHAN.

Keywords: competence, competence, competence approach, science competence, future primary school

teachers.

Kiiro4oBi cjioBa: KOMIETEHIIISI, KOMIICTCHTHICTh, KOMIICTCHTHICHUHN MiAXid, MPHUPOI03HABYA KOMIICTEHT-

HICTb, MaiiOyTHI BYMTEI] TOYATKOBOT IIIKOJIH.

IMocranoBka npo6emu. SkicHa ocBita — HEOO-
XiJJHa YMOBa 3a0€3M€UeHHs CTaJIOoro AeMOKPAaTHYHOTO
PO3BHUTKY CYCIUIBCTBA, KOHCOMIAAMIi BCiX 11 1HCTUTY-
TiB, TyMaHi3alii COLiaTbHO-€KOHOMIYHHAX BiJHOCHH.
[Iprpono3HaBCTBO SIK cUCTeMa HAYKOBHX 3HaHb IIPO
MPUPOJTY, CYCIIUIBCTBO € CKIAHNM SIBHILEM, SKE IHTE-
PIIPETYETHCSL PI3SHUMH CTOpOHaMu 3B’si3kamH. Lle Bu-
3Ha4Ya€ HOro MICIle B CyCHITbHOMY KHTTI SIK HEBiL €M-
HOI YaCTHHM lyXOBHOI KYJIbTYPH JIOJCTBA.

Hogi comianeHi peanii Ta mporecu MoaepHizamii
Ha BCIX PIBHIX OCBITH B YKpaiHi MPHU3BEIH IO ITi/[BU-
IEHOT yBaru 10 npotiecy GopMyBaHHS MPUPOIO3HAB-
40i KOMIIETEHTHOCT] YYHIB Ta CTYIEHTIB, IIO BIUIMBAE
Ha OpMyBaHHS COLIAJILHOT aKTHBHOI 0COOMCTOCTI, po-
3BUTKY 11 HAYKOBOTO CBITOIJISIAY, HAXWJIIB 1 TaJlaHTIB,
3aTHOCTI MHUCJIIMTH Ta 3HAXOAWUTH PILlIEHHS MPaKTHY-
HUX Ta Mi3HaBAIBHUX Npo0JieM y cepi BiIHOCHH «II0-
JIHY 1 TPUPOIH».

BripoBamkennst [lepskaBHOTO CTaHIapTy Ioyar-
KOBO{ 3arayibHOi OCBiTH B YKpaiHi Ta BUOKPEMJICHHS B
Hill IPUPOIO3HABYOI OCBITHROI raiy3i BUCYBae Tepen

3aKJIaJiaMH1 BUILOT OCBITH HOBI 3aBJaHHSI 1110JI0 BIOCKO-
HaJICHHS Ta MiJABUIIEHHS SKOCTI podeciitHol miaroTo-
BKH MaHOyTHIX YYUTEIIB IOYaTKOBOI IIKOJIH.

ToMmy y cucteMi mpodeciiftHoT miArOTOBKH BUUTE-
JIiB MOYATKOBHX KJIACiB B YMOBax I€aroriyHoro 3a-
KJIaJly BHIIOT OCBITH BaXXJIMBHUM € HaJaHHS IPYHTOBHHUX
3HaHb 13 NPUPOAHUYHMX HAYK, SKi 3a0€3MEeUyIOTh OC-
HOBY JUisi (pOpMYBaHHSI HPUPOJO3HABUOI KOMIETEHT-
HOCTI MafOyTHROT'O BUNTEIIS IOYATKOBOT IIKOJIH.

Merta cTatTi noJisirae y po3KpurTi ipodsemu ¢o-
pMyBaHHS TIPUPOAO3HABYO] KOMIIETEHTHOCTI MaiiOyT-
HIX YYUTEIiB MOYaTKOBOI MIKOJIH.

AHaJi3 OCHOBHMX JI0CTiskeHb Ta MyOJikamii.
TeopeTHdHUM MIIIPYHTSIM JIOCITI/PKEHHS CTalW Hay-
KoBi i1ei, mpencrasneHi B nparsx O. AoxymiiHoi, O.
AximoBoi, C. 'onuapenka, P. I'ypeBuua, 1. 3s13t0Ha, M.
Kanewmii, A. Komomiers, H. Ky3pminoi, C. CucoeBoi Ta
in. [Ipobmemamu peanizaiii KOMIIETCHTHICHOTO ITij-
XOJ/ly B OCBITI 3aiiMaeTscsi Oarato HaykoBLiB: A. bep-
myc, B. bomoros, B. Beenenckuii, I'. 'omny0, 1. 3umHs,
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H. Ky3bmina, I'. CeneBko, A. Xyropcbkuii, O. Yypa-
koBa Ta iH. [IpodeciitHa miaroroBka MaitOyTHHOTO BUH-
TeJIsl TIOYaTKOBOI IIKOJIHM 710 GOPMYBaHHS B YUHIB IIPH-
POAHUYUX MOHATH PO3IIISIAETHCS B HAYKOBHX ITyOJIiKa-
uisix A. bamsoxwu, T. Bactotinoi, T. Baitbapu, H. Bi0ik,
K. T'y3, I. Mo3yns, B. Lnpuenko, I'. KoBanpuyk, M.
Ckartkina, I'. YepHeHko Ta iH.

Huceprauiitne nocmimpkennsax O. bign mpucss-
YeHE TEOPETHUKO-METOAWYHUM 3acafaM IiATOTOBKH
MaiOyTHIX YYHTENiB J0 3ifICHEHHS IPUPOI03HABUOT
OCBITH B MOYATKOBif mrkoii, 3. XWUTpPoOi - MiArOTOBII
MaiiOyTHBOTO BUMTEIIS TIOYATKOBOI KON 10 (GOpMYy-
BaHHS B YYHIB IUTICHOT KapTHHH CBiTYy, . TapaceHko -
(hopMyBaHHS B MOJIOJIINX LIIKOJISAPIB €CTETUYHOIO CTa-
BJICHHS JI0 NIPUPOJIH TOLIO.

Bukaan ocHoBHOI npodaemu. CporoHi mpode-
ciffHa MmiArOoTOBKAa MaiOyTHIX YYMTENiB MOYaTKOBOL
IIKOJIM 0a3yeThCsl HAa HOBUX NPABOBHX Ta KOHIENTYa-
JpHUX 3acanax. OCHOBHI IPaBOB1 OPIEHTUPH Ta METOIU
PO3BHUTKY OCBiTH 3akiazieHo B 3akoHi Ykpainu «IIpo
OCBITY», SIKHIf Ma€ Ha METi BUXOBYBAaTH BCEOIUHMIA po-
3BHTOK JIFOAWHH SIK OCOOMCTOCTI, 37aTHOI JO €THYHO
BiJIIIOBITaIbHOI YYACTi B )KUTTI CYCHIIBCTBA; HOTO po-
3yMOBi Ta (i3uuHi 31i0HOCTI 1 Ha 1Iiif OCHOBI 3a0e31e-
Yye CTaJIUi PO3BUTOK CYCIIIIbCTBA 1 IEPKaBH, @ TAKOXK
notpeOy B KBalTi(hikoBaHUX crenianicTax [5].

Y HOpMaTHBHUX JOKyMEHTaX BellMKa yBara Ipu-
JinsieTbest mpodeciitHiil AiSIBHOCTI BYMTENs, peaiza-
151 SIKOT 0a3y€eThCsl HA OCHOBHUX IOJIOKEHHSAX KOMIIe-
TEHTHICHOT'O MiJIXO1y, BU3HAYaJbHUMH KaTErOpisiMHU
SKOTO € MOHATTSI KOMIIETCHIIIT T2 KOMIIETCHTHOCTI.

KomnereHTHiICHUI MiaXin y BUIIIH TPUPOTO3HAB-
4iif OCBiTi, Ha HaIly TyMKY, Opi€HTOBaHMI Ha BceOid-
HUHM pO3BUTOK Ta MiATOTOBKY CTYJCHTIB 0 mpodeciii-
HOI JiSJIBHOCTI HE JUIIE K KOMIIETEHTHOTO CIIEIialli-
CTa, a ¥ sIK BUCOKOOCBIYEHOI JIIOJJMHN, HaAAal04UH iM He
JIMIIE 3HAHHS, HABWYKH, ajieé ¥ 3JaTHICTH JO ITOCTIM-
HOTO CaMOBJIOCKOHAJICHHS, CAMOBUXOBaHHSI, TBOPYOTO
NPUIHATTS PIlIEHb Ta PO3BUTKY T'yMaHICTUYHHX IIiH-
Hoctedt. KoMmeTreHTHICHMI MiaxXin y BHIIIH OCBITI
CIPSIMOBAHUI Ha PO3BUTOK 1 BJOCKOHAJICHHS PI3HUX
BUJIIB KOMIIETEHI[I/ Ta KOMIIETEHTHOCTEH y CTY/CHTA.
TakuM YUHOM, BUCHI ITiJ] TEPMIHOM «KOMIETEHIIIS» PO-
3YMIIOTh: «CYKYITHICTh B3a€EMO3aJISKHHUX SIKOCTEH 0CO-
oucrocti (3HaHb, YMiHb, HABUYOK, METOJIB pOoOOTH),
MOB’s13aHUX 13 CYKYITHICTIO TE€M 1 IpoIeciB i HeoOXi-
HUX JUIA SIKICHOT, TPOAYKTHBHOI POOOTH, TIOB’SI3aHOT 3
auMm»» (O. Kyuait [7]); «iHTerpaTWBHA KOHIICIIILiS,
sIKa MICTHTh TaKi aCIIeKTH: TOTOBHICTh MPAIFOBATH, I0O-
TOBHICTh OIIHIOBATH, TOTOBHICTH IiSTH, TOTOBHICTH [0
pedaexcii» (O. [Tomeryn [10]) Tommo.

TTOHSTTSI «KOMIETEHTHICTH)» PO3YMIIOTH SIK: K-
iCTh 0COOMCTOCTI 00 CYKYIHICTh SKOCTEH, MiHIMAaJIb-
HUH JOCBiA HisTBHOCTI B 3amaHiit cepi» (B. Ilanpu-
KOB [14]); «yMiHHA MOO1Ti3yBaT! B KOHKPETHIH cUTya-
il OTpUMaHI 3HaHHSA Ta JOCBiA 3 YypaxyBaHHSIM
30BHIIIHIX OOCTaBHH; JesiKa 3arajibHa 3/1aTHICTH JIIO-
JIUHH, 10 0a3y€eThCs HA WOTO 3HAHHSX, OCBIiJI, IHHO-
CTAX 1 37410HOCTSX Ta SIKa HEe 3BOJIUTHCS Hi 10 KOHKPET-
HHX 3HaHb, Hi 10 HABUYOK, & MPOSIBISIETHCS K MOXKIIU-
BICTh BCTAHOBJICHHS 3B’S3Ky MIDK 3HaHHAM Ta
curyamieioy» (C. IlInmos [15]); «moenHanHs BixmOBia-

HUX 3HaHb 1 3M10HOCTEMH, 10 JAIOTh IMiICTaBy OOTPYH-
TOBaHO CYIUTH TIpo If0 cepy # eheKTHUBHO IiATH B
Hi¥; BOJOMIHHS JIIOJAMHOIO BiAMOBIAHOI KOMIIECTCH-
Li€10, 110 BKITFOYA€ HOro 0cOOMCTE CTaBICHHS 10 HEl Ta
npeamMeta aisuibHOCTI (A. XyTtopebkuit) [13].

VY mnenarorivyHOMy CIOBHHKY IiJ mpodeciiiHoro
KOMITETEHTHICTIO PO3YMIIOTh «OBOJIOJIHHS HEOOXij-
HUM 00CSATOM 3HaHb, YMiHb | HaBHYOK, SKi BU3HAYa-
FOTHCS 3a{yMOM TEaroTiqHol Iii, CIIIKYBaHHAM OCO-
OMCTOCTI SIK HOCISI IIEBHHUX LIIHHOCTEM, 171€aIiB 1 CBiIO-
MOCTi». BUWTENs, KA y crenuivHii dyTINBOCTI
iCHYIOTh 70 00'eKkTa, 3ac00iB, YMOB IEIaroridvHol po-
00TH Ta CTBOPEHHS NMPOAYKTUBHUX MOJEIeH (popmy-
BaHHS Oa)KaHHWX SKOCTEH B 0COOMCTOCTI y4Hs» [0, C.
102].

CyuacHi BYCHI BBaXKAKOTh, IO (POPMYBAHHS TPO-
(eciliHOT KOMIIETEHTHOCTI nepeadayae HaOYTTS MOJIO-
JUMH CIICI[ialiCTAMH 3HAaHb, YMiHb 1 HAaBHYOK, SIKI
CIIPHAIOTH 1HTEJIEKTYaJIbHOMY Ta KYJIbTYPHOMY PO3BHU-
TKy Ta GOPMYIOTh 31aTHICTH IIBUAKO pearyBaTu Ha 3a-
UTH 9acy. ToMy OZHI€IO 3 TOJIOBHUX MPOOJIEM y Tpo-
(eciifHIl MAroTOBI MAHOYTHIX yYUTEIIIB MOYaTKOBUX
KJaciB € popMyBaHHS MpoeciifHIX HAaBHUOK, CIIPSMO-
BaHMUX Ha ()OPMyBaHHS BMiHHS HECTaHAAPTHO, TBOPUO
Ta BiAIMOBIANEHO MPAIIOBATH. MPOo(eciiiHa KOMITETeH-
THICTh € KJIFOYOBUM TOKA3HHUKOM Yy MEAAroTiuHif Misi-
JIBHOCTI cydacHoro Buutesst. Omke, mpobieMa mpode-
CIfIHOT KOMIICTEHTHOCTI BYMTENIA € JOCHTh aKTyallb-
HOI0, TaK SIK mependavae (opMyBaHHS SKICHUX PHUC
0COOHMCTOCTI BUMTEJNS, HOTO MeNarorivHoi MaicTepHo-
CTi, TOTOBHOCTi IO TEAarori4Hoi AisIBHOCTI. Tomy
npodeciifHa KOMIIETCHTHICTh € HEOOXITHOIO CKJIano-
BOIO Tpo(pecioHaTi3My Cy4acHOTO TeIarora.

JI. TleryxoBa 3a3Hauae, mo npodeciitna komrere-
HTHICTh MaiOyTHBOTO BYHTENS ITOYATKOBHX KIIACIB
CKJIQIAETHCS 3 TAKUX KOMIICTEHIIH BUMTEIS SIK TBOP-
YOro MHCJICHHS, NMPAaKTUYHUX YMiHb 1 3HaHb, YMiHHS
anamizyBatu [9]. OcoOnrBe 3Ha4YEHHS MalOTh Crelia-
JIbHI HABHYKH, SIKI € OCHOBOIIOJIO)KHUMHU JIJIsl PO3BUTKY
KJIIOYOBMX HaBUYOK. Jlep>KkaBHUI CTaHAAPT I0OYAaTKOBOI
OCBITH BHM3HAQua€ TPHUCKIAZIOBY CTPYKTYpPY KOMIIETEH-
1i: KOMyHIKaTHBHY, MIXIIPEJIMETHY Ta TEXHIYHY, SIKa
BKITIOYa€ HAYKOBY KOMITETCHTHICTH [5].

AKTyaJlbHIMHU Ha COTO/HI € MUTaHHs 6a30Boi Ta
METOJMYHOI ITiTOTOBKH MaWOYTHIX YYHTENIB TOYaT-
KOBHX KJIACiB /IO BUPILICHHS 3aBIaHb, SIKi BXOAATH 10
ocBiTHBOI raiy3i «I[Ipupono3HaBCTBOY», /1€ BAXKIMBUM
eranoM € GopMyBaHHS HOTO NMPHUPOIO3HABYOI KOMIIE-
TeHTHOCTi. DOpMyBaHHs MPUPOI03HABYOI KOMIIETEHT-
HOCTI MalOyTHIX YYUTEIiB MOYaTKOBOT LIKOJIHM ITiJ| Yac
mpodeciifHol MAroTOBKY HE MOJKe 3AiHCHIOBAaTHCA O0e3
ypaxyBaHHsI 3aBAaHb HOBOI HaBYaJbHOI IIpPOrpaMu
«IIpuponoznasctBoy» (aBTopu — T. T'inbbepr, T. Cak, /.
bina) [1], sika po3pobieHa Ha ocHOBI [lep:kaBHOTrO CTa-
H/IapTy HOYaTKOBO{ 3arajbHOi OCBITH.

VY cucremi npodeciiiHol MiAroToBKH MaiOyTHIX
YUHUTENIB TIOYAaTKOBUX KJIACIB NPUPOJIHUYOHAYKOBIH
OCBITI BIIBOJUTHCS YiIbHE Miclie. BoHa € 0CHOBOIO I
3aCBOEHHS AUCIMIUTIH TEOPETUYHOT Ta IIPAKTUYHOT M-
TOTOBKHM MalOYTHIX YUWTENiB; Ma€ 3HAYHUNA BIUTUB Ha
¢opmyBanHs TpodeciiiHuX sSKOcTel, piBEHb KOHKY-
PEHTOCTIPOMO’KHOCTI Ha PHUHKY IIpaIli; CTBOPIOE HEOO-
XiHI TEOpEeTW4HI OCHOBH s (OPMYBaHHS B YUHIB
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MPUPOJHOTO CBITOTISINy. Pe3dynbraTroM mpupomo3HaB-
401 OCBITH € HayKOBa KOMIIETCHTHICTh — CYKYITHICTb
KOMIIETEHIIIH, 10 (OPMYIOTBCSI B TpOILECi Mi3HAHHS
HaBKOJIMIIHBOT'O CEpENIOBUINA HAa OCHOBI KOMILIEKCY
ySIBJICHB, 3HAHb 1 HAaBUYOK [3, c. 168]. TeoperuuHni 3a-
caly TPHUPOJ03HABYOI KOMIIETEHTHOCTI SIK CKJIaJ0BOT
JKUTTEBOT KOMIIETEHTHOCTI PO3KPUTO B JOCIIKEHHIX
C.Tonogina [4], A. Mapkogoi [8], k. Papena [11], B.
CrpensaikoBa [12]. Ha ocHoBi anamizy [ep:kaBHOTO
CTaHJAPTY MMOYATKOBOI 3aTabHOT OCBITH ITiJ] TOHATTSIM
«IIPUPOI03HABYA KOMIIETEHTHICTE) PO3YMIIOTH 0COOU-
CTICHE YTBOPEHHS, II0 XapaKTEePH3ye 3MaTHICTh yUHS
PO3B’s3yBaTH JOCTYITHI COIiaIbHO i 0COOMCTICHO 3HA-
Yyl NMpakTUYHI Ta Mi3HaBajJbHI NMPOOJEeMHI 3anaui,
NOB’sI3aHi 3 peaJbHUMH 00’€KTaMu MpUpPOIH Yy cdepi
BIZTHOCHH «IIO/INHA — IPUPOJIAY.

VY nocnimkenni [. BikTopeHka BHCBITIEHO mO-
HATTS «TpodeciiiHa KOMIIETEHTHICTh BYUTEIIS IIPHPO-
JIO3HABCTBA IMOYATKOBHX KiaciBy. [Ipodeciitna komne-
TEHTHICTh BUMTEJIS TIOYATKOBUX KJIACiB, aBTOP PO3yMi€
SK «IHTETPAaTHBHY BIIACTHBICTH OCOOMCTOCTI, 110 BHSB-
JSIEThCSL Y 3AATHOCTI BUUTENS A0 MEAArOTi9HOl JisiIb-
HOCTI, 10 TIPOEKTYBaHHS HaBYAJIbHO-BHXOBHOTO IPO-
Ilecy BIJIOBIAHO MO Cy4acHWX BHMOT, O BUXOBAHHSI
MOJIOIINX ITKOJISIPIB HA OCHOBI OCOOHUCTICHO-OPiEHTO-
BAaHOTO Ta KOMIICTEHTHICHOIO ITiXOMIiB; TOTOBHICTH
BUKOHYBaTH pI3HOMaHITHI TEXHIKO-TeJaroriuyHi 3a-
BIaHHSI 10/10 JOHECEHHSI 0 YYHIB II0YaTKOBOI IIKOJIH
3MICTY TIOYaTKOBOi 3arajbHOI OCBITH, IO BU3HAYa-
€THCS1 HABYAJIBHUM IPEMETOM Ta OCBITHBOIO Tally33i0
«[Ipupomo3HaBCTBOY, VIS YCHINIHOI MTEIarorivyHol 1is-
JHHOCTI B YCBIIOMJICHHI CBO€1 CYCIITIBHOT 3HAUYIIIOCTI
Ta 0COOHUCTOI BiANOBimaIbHOCTI. [2, C. 56].

VY 3B’s13Ky 3 IIUM, HAYKOBII BUAULIIOTH TaKi CTPY-
KTYpHI KOMIIOHEHTH NPHPOA03HABOI KOMIIETEHTHOCTI
MalOyTHBOTO BUNTEJNS IOYATKOBUX KIIACIB:

- MOTHMBAIIHHO-I[IHHICHUI KOMITOHEHT, 1110 BKIIIO-
Ya€e YCBIZIOMJICHHsI HEOOXIIHOCTI BIIOCKOHAJICHHS Hay-
KOBHX 3HaHb; ()OPMYyBaHHS BJIACHOT MO3MIIIT 11010 Ha-
YKOBOI KOMIIETEHTHOCTI, 3HAHHS NUIAXIB i J0OCSI-
HCHHS,  HCOOXIJAHICTh  MIABHINEHHS  NPUPOIAHOT
CBIZIOMOCTI; eMOlliliHe Ta BASYHE CTABJEHHS IO IMPHU-
poau;

- KOTHITUBHUH KOMIIOHEHT, SIKUH XapakTepH3y-
€TBCS 00CSIrOM HAyKOBOTO 3HAHHS, HOTO CHCTEMHICTIO,
TIMOWHOO0, MIIHICTIO, YCBIIOMJICHICTIO; 3a0e3medye
MIKIIPEIMETHAH 3MICT TIPOoQeciifHOl MiATOTOBKHY;

- MISUTBHICHUIA KOMIIOHEHT, SIKWH mependadae 3a-
CTOCYBaHHSI HAYKOBUX 3HaHb y MpoQeciiiHii MisibHO-
CTi; METOAMYHA KOPUCHICTh PO3POOJICHOT eaaroriyHol
MO/IeJTi; BOJIOIIHHS METO/IaMH 1 MpUOMaMH TIearori-
YHOI B3a€EMOJIT;

- omnepariiiHo-pedIeKCHBHUI KOMITOHEHT, 110 3a-
Oe3nedye 00 €KTHBHY OLIIHKY BJIACHOI HAyKOBOI KOM-
METEHTHOCTI; YMIHHS MOJIEJIIOBaTH MPOTrpaMy CaMoOB-
JIOCKOHAJICHHSI HAYKOBOI KOMIIETEHTHOCTI; BUXOBaHHS
HaBHYOK ITiJBUIIEHHS HAYKOBOT KOMIIETEHTHOCTI.

BucnoBok. ®opMyBaHHS IPUPOIO3HABYOI NIpeI-
METHOI KOMIETEHTHOCTI MalOyTHIX y4HTEINiB royar-
KOBO1 IIKOJH € IITICHUM Oe3MepepBHUM TPOIECOM,
SIKUH peani3yeThesl B IEIaroriYyHOMY CepPEIOBHIII MPO-
(heciitHOT MiATOTOBKM IUX (PaxiBIiB i € €PEeKTUBHUM 3
TOYKH 30pY: KOMILIEKCHOTO MiJIXOY [0 MPOSKTYBaHHS

MeJaroTivHOTO CEPEIOBUINA, TOOTO BpaxyBaHHs JeTa-
JIbHO BpaxyBaTH 3MiHU COITIJIbHUX yMOB, SIKi PO3BH-
BaTH; CUCTEMHHUIA ITiJIX1]] [TOB'sI3aHUIA 3 €THICTIO 1 pI3HO-
MaHITHICTIO IT€AaroriYHuX MPOLECIB, IX B3aEMOIIEIO 1
B33a€MO3B'SI3KOM; HACTYIHICTh B OpraHi3auii meaarori-
YHOT'O IMPOCKTYBAaHHA CEPCAOBUILA, rocriiine BJOCKO-
HaJICHHA, BBCACHHA OJOAJATKOBUX YMOB, ki 0 JO03BO-
JIMJIW BAOCKOHAJIUTH CUCTEMY, YCYHCHHS YMOB, MIO
CTBOPIOIOTh MEPEIMIKOAN IS PO3BUTKY; OINTUMAab-
HICTH, 1[0 BU3HAYAE€ BPaxyBaHHS NPIOPUTETIB y TPO-
Ieci MPOEKTyBaHHSA, BH3HAYa€ OCHOBHHU 3B’S30K Ha
TOMY YH 1HIIIOMY €Talli, OPi€EHTy€ Ha KiHIIEBUH Pe3yIb-
TaT — popMyBaHHs podeciiiHOi KOMIETEHTHOCTI; He-
JHIAHUNA PO3BUTOK OCBITHBOTO CEPEOBHINA, IO 3Y-
MOBJIIOE JMHAMIKYy, PI3HOMaHITHICTh MEIaroriqHuX
SIBUIL 1 TPOIIECIB.
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In the proposed research article, in accordance with the objectives of the study, we made an attempt to deter-
mine the knowledge of students about the traditional customs of the Kyrgyz contained in the folk epic “Manas”.
It has been characterized as which traditional customs were shown to be knowledgeable by the majority of students,
as well as a smaller number of students named individual traditional customs. Students noted the traditions that

are actively used in the modern life of the people.

The article contains material on how our fathers and grandfathers attracted and motivated their children to
actively participate in events dedicated to traditional customs in order to increase the effectiveness of their social

education.

Keywords: custom, people, socialization, factor, upbringing, modern life.

INTRODUCTION

In accordance with the current curriculum of Osh
State University, in Block 1, entitled “Humanitarian,
social and economic cycle”, students study the obliga-
tory course “Manas studies”. In the content of the Kyr-
gyz national epic “Manas”, we believe, there are valu-
able spiritual and moral instructions.

In order to analyze the level of knowledge of stu-
dents of traditional customs contained in the epic, we
offered 51 students of the faculty of Kyrgyz philology,
Osh State University, a survey of the following content.

RESEARCH METHODS: study of research and
methodological literature and articles on the research
topic; analysis, synthesis, comparison, generalization,
estimation, forecasting and others.

Question: - In your opinion, what traditional cus-
toms are found in the epic (customs, institutions/stat-
utes, beliefs, etc.)? Remind us of the events associated
with traditional customs? Record your answers in the
following table. The table consisted of 10 free items.

When summarizing the answers of the respond-
ents, the following results were obtained. The vast ma-
jority of students noted the following traditional cus-
toms and events associated with them.

These are: the message of good news, the rite of
naming by divulging the azan, commemoration of the
deceased, refreshments, matchmaking, receiving bless-
ings, interbreeding children through marriage, the in-
terpretation of sleep, the ceremony after the bride gives
a birth to a child, wedding celebrations (toy - feast) on
the occasion of the birth of the first-born, toy (feast)
about putting the baby in the cradle, performing the cir-
cumcision ceremony, paying the bride price.

The students noted the events associated with
these customs. This, of course, indicates that the stu-
dents know the traditional customs, the institu-
tions/statutes contained in the epic in the variants of
epic storytellers like Sagymbai Orozbakov and Sayak-
bai Karalaev.

A small number of students noted the following
traditional customs: handing over a dowry to a girl,

singing koshok (mourning in verse of the deceased or
the bride, when taking her to the groom’s house), se-
cretly calling from prying eyes with a dissonant name
S0 as not to attract too much attention (for example,
Chongzhindi (big fool), Bokmurun (snotty), Tezekbai
(dung), Itigul (dog), divination on alchiks (lamb genic-
ular bones), burial of the body of the deceased, partici-
pation in the funeral of only men. And here the students
noted some events related to traditions.

Along with this, the students also mentioned such
traditional institutions as mourning, dressing in black
clothes, visiting holy places, choosing a bride, wed-
ding, keeping an oath, revenge, mourning, hiding the
daughter-in-law from the elder brother of the groom,
bowing the bride to relatives, guests, bride-in-law,
which talks about student’s knowledge about the con-
tent of the epic, about traditional customs, about what
they read, heard and saw in modern traditions going
back to the time of the epic.

Further, customs were noted, such as farewell, a
bathing ceremony, sanzhyra (chronicle) - a story about
the genealogy of the family, the story of ancestors to
children about the history of the people, presenting the
daughter-in-law with earrings as a sign of matchmak-
ing, the rules for meeting and receiving guests, testing
the daughter-in-law, testing the groom, marrying Mus-
lim, putting the baby in the cradle, after returning from
a long journey, drink “white drinks” — koumiss (na-
tional drink made from mare’s milk), ayran (a dairy
product that tastes like kefir), chalap (airan diluted
with water (drink). Judging by the fact that students
named a small number of traditional customs, they
know the epic superficially.

Some students also mentioned such traditional
customs and institutions as: best man, songs upon the
arrival of the daughter-in-law, cutting meat and serving
to guests, the ability to hold kamchy (whip), a sign not
to cross the khan, establishing the ascension of the
khan, putting him on a white felt mat, native matchmak-
ers, circumcision of the navel, spending forty days, sac-
rifice.
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Some students showed traditional rites as tradi-
tional customs. So, braiding forty braids for a girl, the
custom of dressing decently for girls-boys in childhood,
the ability to let a dog, a hunting bird, fatherly educa-
tion of a son, motherly education of a daughter, prepa-
ration for life, national sports games. In addition, one
of the students, in connection with the history of Seme-
tei and Aichurek (wife of the hero Semetey), named the
Kanykei race on the horse Taitoru as a tradition.
Among the answers, there is also a sign characteristic
of wartime “stepping over a bullet, an arrow.” About
the sign “Ok attoo”, Amantur Akmataliev writes: “... if
suddenly a bullet hits a person, or an evil spirit crushes
a woman, that person (who stepped over the bullet) was
considered pure, morally stable. If there were any, then
a saddled horse was sent for him. Then the bullet came
out of the body, and the woman, crushed by evil spirits,
easily gave birth. Such beliefs existed” (2, p. 273).

When analyzing the answers, the following tradi-
tional customs and institutions were not noted by stu-
dents: prayer with wishes for well-being, curses (also
included in the method of education), congratulations
that you returned alive and unharmed or survived in
battle (literally: your head is intact), gifts with clothes,
(for example, from the groom’s relatives to the bride’s
relatives), sprinkling sweets, in the epic with money
and jewelry, the bride who arrived, helping the groom
pay the bride price (a ransom paid by the groom to the
bride’s parents) or helping to arrange a wedding feast,
paternal duty, treating those who migrated to the village
, “zheen tabak” - a dish with meat, which the organizer
of the feast gives to a zheen (nephew), testament or dy-
ing instruction, greeting, choosing a groom, seating
guests by age, etc.

A second-year student K.A.A. (last name, first
name are abbreviated) described in detail the dream and
its interpretation before the birth of the hero. Along
with this, she writes about the obligatory performance
of some traditional rites and customs during matchmak-
ing, the birth of a child, the death of a person, the con-
duct of trade affairs, transactions, and the drafting of a
peace treaty. However, she is not citing relevant events.

In response to the survey, there were also such stu-
dents who noted as customs the traditions of treatment
with medicinal herbs, weather forecasting based on the
position of the moon and stars, the national cuisine of
the Kyrgyz, various foods and drinks.

DISCUSSION

Based on the above answers, we come to the fol-
lowing conclusions:

- despite modern information technologies and in-
novative achievements, students know and keep close
to their hearts the traditional customs and institu-
tions/statutes of their ancestors, which is encouraging
for the future of the Kyrgyz statehood;

- traditional customs, institutions/statutes con-
tained in the content of the epic are an inexhaustible
spiritual heritage, the moral achievement of our ances-
tors, therefore, learning and knowing them, passing
them on from generation to generation, widely using
them in practical life is considered our sacred duty;

- our fathers and grandfathers motivated their chil-
dren to actively participate in traditional customs; in the
process of participating in such events, children were
naturally brought up spiritually, acquired important so-
cial skills and abilities;

- the meaning and sense of traditional customs,
their forms of organization and means (for example,
wastefulness, economic and financial damage and other
negative factors) must be brought into line with the
modern requirements of life;

- use the strengths and positive aspects of tradi-
tional customs, their educational influence and signifi-
cance in mentoring work with young people, actively
and widely practise them in everyday life, cultural and
social activities with conscience and great responsibil-
ity, taking into account modern national values.
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naja B cepe BBICIIETO TYMaHUTAPHOTO 00pa3oBaHUs

B uncne npobiem, BOMHYIOINX TPETOaBaTeIb-
CKO€ COO0IIEeCTBO, TEMa OTYETOB, OTYETHOCTH, II0Ka3a-
Tenel aKTMBHOCTH, MHHOBALIMOHHOCTH M «IIpOjaBae-
MOCTH» HpPOTpaMM, Yy4eOHO-METOIUYECKHX pa3pabo-
TOK, HayYHBIX HCCIEIOBAHUN U T JI. — C 3JIEMEHTaMHU
QpoBU3aLMY, HCHONB30BAHUS  AyAMOBU3YaJIbHBIX
CPEACTB M «AWTHIIHBIX» TEXHOJNOTHH. OOBABIAIOTCS
TPaHTBI, YTBEPKIAIOTCS IIPOTPAMMBIL, IPOBOIATCS KOH-
(hepeHINH, CEMUHAPEI, OJTUMIIHAIBI, MEKTYHAPOIHBIC
COPEBHOBAHMSA 110 PA3IWYHBIM TeMaM, OOBSBISIIOTCS
(ammmuu mobGenureneit. [lo kaxxaoMy MEpOIPUATHIO,
HE TOBOpPS yX€ O TIPEeroJlaBaTesIbCKON Harpyske, oT-
9eTHI 110 CTPOT0 YCTaHOBIIEHHBIM opmam. Ckazate py-
KOBOJUTEJISIM HALITNX [NIABHBIX HANIPABIIAIONINX, YKa3y-
IOIIUX, PAclEKalolUX, 04eHb PEJIKO U U30UpPaTEIbHO
HarpaXJIaloUuX WHCTaHIMH, YTO OHM HE MaTPHOTHI
CBOE€ CTPaHBl, 3HAYNUT MIPHUBECTH UX B IPaBEAHOE HEro-
JIOBaHUE = MOJ, KaK BBl BOOOIIE TOAYMATh 3TaKoe Mo-
CMeJH. YBBI, HO peaibHast >KU3Hb BBICHIEH IIKOJIBI HO-
Ka3bIBaeT, 4TO IEpMaHeHTHAas peopMa CHCTEMBI 00pa-
30BaHUSl OTHIONb HE CIOCOOCTBYET IOBBIIICHUIO
MHTEJUIEKTYaIbHOTO YPOBHS MOKOJICHHH, BEIPOCIINX 1
BBIPACTAIOMINX B TOJ(BI «KKOPEHHBIX COLUAIBHO-IKOHO-
MHu4ecknx pedopm». Hanpotus, uner najgeHne ypoBHs
o011ef rpaMOTHOCTH, KOHIICHTPALUS YCUIUN BBIITYCK-
HUKOB CpEJHEH IIKONbI Ha MOATOTOBKY K IPECIOBY-
tomy EI'D, mo moBoay xotoporo B mocnenane 20 get
CJIOKHJIOCH YCTOMYMBO OTpPHUIATEILHOE OTHOIICHHE
3HAYUTEIBHON YacTH IeNarorudyeckoi oOIecTBeHHO-
ctu. Bee 310 — pesynbrar 1aBHO 3aJaHHOTO Kypca Ha
«paBHOIIPABHOE BXOXKAECHHE» B MHpOBOE 00pa3oBa-
TeNbHOE MpocTpaHcTBO. Ha nene 3To 0bepHyioch 3a-
BHUCHMOCTBIO OT 3allaJHbIX CTaHIAPTOB 0Opa3oBaHUs
OLICHKHM 3HaHMH, (HOPMHPOBAIO y HANIEH «AIUTHI»
YCTOWYMBOE JKeJIaHNe JJaTh CBOUM JIETSIM U BHYKaM 00-
pa3oBaHUE B Pa3BUTHIX 3apYOCIKHBIX CTpaHaX (IpenMy-
IIECTBEHHO B AHIJINHU, aBTOPUTET KOTOPOH B CHCTEME
BBICIIIETO 00Pa30BAHUSI OCTACTCS] HEMPEPEKAEMO BBICO-
KMM) U TITyOOKMM HEIOBEpPHEM K BO3MOXKHOCTSIM TOTO

00pa3oBaHMs, KOTOPHIM OHH IPU3BaHHI (keM?) PyKOBO-
JTUTh.

IIpunararoTcst LencHANpaBIEHHbIE YCHIMS K
TOMY, 4TOOBI cHcTeMa 00pa30BaHUs COCPEOTOYMIACH
Ha MOJATOTOBKE KaJIpOB MCIOJHUTENEH A Ou3Heca U
rOCYAapCTBEHHOIO alapara pa3jM4Horo yposHs. Bee,
YTO HE YKJIAJBIBAECTCA B «IPOKPYCTOBO JIOXKE» KOH-
KPETHBIX  TOTPEOHOCTEH  CErOAHANIHErO  JIHA,
HEYKJIOHHO CXHUMaeTcs. YTo 3TO He BBIAYMKa aBTOpa,
KOTOpPOMY TMOBE3JI0 HAaXOOUThCS BAANEKE OT TOH
«KYXHU», TJ€ TOTOBUTCS «HOPMATHUBHO-UHCTPYKTHB-
HOE BapeBO», JOCTATOYHO OOPaTHUTHCSA K BBICKA3bIBa-
HHUSIM KYMHPOB JTHOEpabHO-pehOpMATOPCKON MBICITH
I'. O. I'pedpa, A. b. UybGaiica, A. A. ®ypcenko. MHoit
pa3 BeIckasbiBaeTcs U IIpe3suneHT, KOTOphlil «laer oT-
MaIIKy» TNPHOPUTETHOMY Ppa3BUTHIO  OTHEIBHBIX
HanpaBJIeHHH Hayku M 030paHHbIM Hecropam-iero-
nUcHaM IOCTCOBETCKOM 3noxu. @DyHIaMeHTalbHbIE
HCCIICIOBAHUS B 00JIaCTH OOIIECTBEHHBIX HAYK, €CIIH U
HE OOBSABISIOTCS KPaMOIIOW, TO W HE MOOIIPSIOTC,
XOTS IPEABIAYINAS UCTOPHS YIUT, 9TO 0e3 hyHIaMeH-
TAJILHBIX 3HAHUH B JaHHOU cepe HEBO3MOIKHO ITOATO-
TOBHTH CIICIIHAIICTOB, CIOCOOHBIX MBICITUTH CTPATETH-
yecku. Poccust mocnenHue rolipl »kuja NPaKTHYECKU
6e3 cTpaTerun, pyKoBOACTBYSICh PEaKIMIMHU Ha BHEII-
HUE U BHYTPEHHUE pa3apaxurenu. To, 4To Ha3pIBAJIOCh
CTPATETHYECKUMH 3aMbICTIAMH, BBITTISAETIO KaK HEKHU
3KCIIPOMT: IOUCK «HAallMOHAJIbHOW HIEW» HUIIHU «POC-
CHUHCKOM YHHMKaJIbHOCTHY; PUYEM HEJIOCTATKH BblIa-
BaJMCh 33 JOCTOMHCTBA, a HEMHOTMX HACTOSIUX JO-
CTOMHCTB MHOTJIa CTECHSUINCH, UCIIBITHIBAs YyBCTBO HE-
KoTOpoi  HenoBkoctu. [lpu 3TOM  cocrosiHue
COOCTBEHHOH JKOHOMHMKH M 0OiarococrosiHue co0-
CTBEHHOT'O Hapo/a, OTAAHHBIX B PYKH peOopMaTopoB
«TIepBOW BOJIHBI», HE CO34aBalo aTMOC(epsl ONTH-
MH3Ma U JOBEpUs K BiacTU. Belpyyanu yriieBogoposl,
MeTaJlTbl, XUMUYECKHe YA00peHus, monyhadpukaTsl, a
IIOTOM, K BAIIEMY YAWBICHHIO «3JHTHD», JOXOIBI OT
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HKCTIOPTa HEKOTOPBIX MPOIYKTOB arpapHOro Ipou3-
BoacTBa. Ecimm Tme-to mopedopMeHHBIH ypoBeHb W
MOJIEPKUBANICSA «HA YPOBHE», TO 3TO B BOEHHO-NIPO-
MBIIUIEHHOM KOMILIEKCE, B CTPOUTENbCTBE, B HEKOTO-
PBIX OTPACIAX MEIULMHBI, HEKOTOPBIC U3AEIHS U3 pe-
THOHAJIBHBIX PapUTEeTOB. TypHu3M, K COXalCHHIO U
YAUBIIEHUIO HEKOTOPBIX HAIIMX 3alaJHBIX HapTHEPOB,
HHMKOT/Ia, 32 BCIO MOCTCOBETCKYIO 3IO0XY, HE OBLI HC-
TOYHUKOM CTAOWIIBHBIX MJOMOJHHUTEIBHBIX I0XOHOB
HaCceJICHHs M TOCYAapCTBa.

3amaun 00pa3oBaHUA B TCUCHHE TIOCIEIHUX JIECSI-
TUJIETUHA, YCTOWYMBO CBOJSTCS K CIEAYIOLIMM IOCTY-
Jaram:

- TOTOBHUTH KaJpbl CIIEHAIHUCTOB JUIsl IIOTPEOHO-
cTeil OM3Hec-coo0IIecTBa M rOCYAapCTBEHHBIX CTPYK-
TYp, a TaKXKe JJIsI BceX YpOoBHEH 00pa30BaHusl, 3[paBo-
OXpaHeHUst, 000POHBI, IPABOIIOPSIKA;

- MAKCUMaJIbHO COJIM3UTP Hally CHCTEMY 00pa3o-
BaHMs ¢ 3anagHbMu obpasuamu (EI'D, TectupoBanue,
OLICHKA 3HAHWH yYaluXcs 10 MO HOBBIM IM(POBBIM
napameTpaM. KoreuHo, BHavyasne OyeT He BIIOJIHE TIPH-
BBIYHO, HO «HAIIIH JIIOJM» BEIHECYT 3TH pedopmsal. [To-
B3JIBIXAIOT, TIOCETYIOT, a TIOTOM HAIWIIYT B OTYETaX
BCE, YTO ITPHKAXKYT, WIH...... MIOCOBETYIOT 3TaK He-
TPOMKO (cofiepkaHne 0O0pa3oBaHuUs HIET U3 OI0KeTa,
a TMOCIIeAHNH — B pyKaX «IIPaBUJIBHBIX JIIOJCH))

B CbopHuke crareit Ha TeMy «X034HCTBEHHAs CH-
CTeMa eBpa3UiiCKOr0 TUIIA: TPOOIEMbl SKOHOMHUUECKOI
HeonpenenenHoct» (CI16, 2019) npoBoaUTCS MBICIB,
YTO OTJIMYUTENILHOM YepTOU €BPA3UIICKOM X031 CTBEH-
HOHM CHCTEMBI SIBIISIETCS TOCIOJICTBO HOMEHKJIATYPHO-
Gropokparnueckoii cooctBeHHocTH, OHa, KOHEYHO, 110
Mepe HCTOPHYECKOTO pa3BUTHS, NMPUHHMAala pas3iind-
HbIC (OPMBI, HO TTIaBHASI CYyTh — TOCIOACTBO HOMEHKIIA-
TypHOU OIOpPOKpaTHUH — OcTaBajiach Hem3MeHHOM. K co-
JKaJICHUIO, JIEITeNIbHOCTh HAIIMX «00pa30BaTEIbHBIX»
BEZIOMCTB ITOJITBEPXKAAET STOT TE3HUC.

«TBOpueckuii 3yn» Haux pe)opMaTopoB HE MOT
MPOWUTH MUMO TIPOOJIeMbI 110100pa, ITOATOTOBKH U pac-
CTaHOBKH KaJpoB B oOpaszoBatenbHOU cdepe. Oco-
6eHHo npeycrenu peopmMaropsl B BeICIIEH mkose. 3a-
Jlada CHasl: ClIeaTh MEeXaHU3M Mo00pa TaKUM, YTOOBI
K TPerno/iaBaTelbCcKoi paboTe NMpUBIEKaTh Kajiphl ca-
MOH BBICOKOW KBaJIM(HMKALMH, TPOSBUBIINE ceOs B
nporecce MperoiaBaHys, B HAyYHBIX HCCIIET0BAHUIX,
B pa3paboTKe COBPEMEHHBIX Y4eOHO-METOJIUYECKHX
MaTepuagoB, IPHEMOB NPENOAABAHMS, HY M MOCTYII-
HBIX, KOHEYHO (M3BHMHHTE, ANCIUIUIMHAPOBAHHBIX).
Taxyto paboTy ciexyeT U BeCTU CUCTEMHO, C UCIIOJNb-
30BaHHEM IOKa3aTesel, XOPOIIO YKIIaAbIBAIOIIUXCS B
oT4eThl. Takue moxasaTemy MpeIOKIIH HAIlX 3amal-
HBI€ DKCIIEPTHI:

- MHJEKC XupIia (1oKas3areib UTHPOBAHUS TPY-
JIOB KOHKPETHBIX IperojiaBaTenei);

- Hanmune «CxomycoBy, DOI? |, u ee HeCKOIBKO
Mynpensix (Ha 3AT PAHUYHBIN nax N;

- Haln4ue MyOJMKaui B U31aHUSAX, PEKOMEHY-
embIx BAK nist paboT Takoro kauecTna, KOTOpPBIE 11O
TBEP)KAAIOT BBICOKUN YPOBEHb MPENOJaBaTENbCKOIO
MacTepCTBa.

[IpemoaBaTeTbCKOE COOOMMIECTBO K ATUM «HHHO-
BaIlMsIM» TIPHCIIOCOOMIOCH JOBOJIBHO OBICTPO, IIO
npuHIHIY, 9T00B «u BoNkH (MwuHOOpHaykm, BAK,

MuHoOpHan30p) ObLTN CHITHI, U OBIBI (YIHTEIS U MPO-
Yas NPENoJaBaTeNbCcKasl LIyIIepa) BCE-TAKH LIENBD»..
Urak, «nnpexc Xupmay: s HIUTUPYIO TeOsl, a Thl, TBOU
ACTIUPAHTHI, ACCHUCTEHTHI LIMTHPYIOT MEHS; UTOT — IO-
noxutenbHblid.. Co «Ckomycamu», DOl u mpou. eme
nerde; MHTepHET NepenoysHeH MNpeAIoXKEeHUsIMHU; OT-
KPBUICS LIENBIH PsJ] 3arpaHUYHBIX J)KyPHAJIOB, JalOIIUX
JIONITOXKJIaHHBIE TTOKa3aTeN 3a MyOJIMKaluu Ha pyc-
CKOM, YKPanHCKOM, Ka3aXCKOM SI3bIKax, a TAK)Ke U OTe-
YecTBEHHBIC M3MaHMs, pekoMeHayemsle BAK, B cTo-
poHe He ocTanuck. Bee 310, KOHEUHO, 3a aeHsru. I'ae
nx B3ATh? «Hy, 3TO Bamm mpoOIeMBl, y4eHBIE, IO-
LIEHTHI ¢ KaHauaaTamu (o B. Beiconkomy)», a ML, T.
€. «MHCTaHIMW» 3HaTh HUYETO HE XOTHUM, a 0e3 «Xup-
mei» u «CkomycoB» - afgpto! KoHeuHo, 3Ta cTaThs HE
MOJTY4YUT HU «Xupia», Hu Ckorryca, HU MyOJIUKaluy B
ceprudunupoanHsix BAKom n3nanusx.

MHe n0Benoch yxke MucaTh O CLIEHApUU 3aBOEBa-
nust Poccun 6e3 opysxust, 6e3 0TpaBiIeHHBIX JEKapCTB U
COMHHTENBHBIX BaKIMH. MOTy OTOCNATh YHTaTeNe K
Moei kamkke «Hagana ¢punocodun passutus Poccum»
(U3n-Bo CII6 I'DY, 2020, c. 51). OmHuM H3 TIaBHBIX
WHCTPYMEHTOB MOJYMHEHNs Poccun Hepoccuiickum
HHTEpecaM paccMaTtpuBaeTcs peopMupoBaHue chepbl
00pa30BaHMs M OYCHb YyBCTBUTEIBHbIC ISl HACETCHUS
ctpansl pedopmbl B conpanbioit (PKKX, nencuoHHoe
obecrieueHre, pUHAHCOBO-0AHKOBCKas cdepa u Ip.).

BooOmie HeKoTOpble CTOPOHBI HalleH >KHU3HH
MPEJICTABISIOT COOOW MPOAYKT MO0 UCKPHUBICHHOIO
CO3HaHUs, MO0 «KOMHATY CMEXa» C KOPOTKHUM Iepe-
XO/IOM B «KOMHATy y)kacoB». Kyma Hu mocmoTpumib
9TaK C HPHIIYPOM, BE3AE «ITO-TO HE Tak» (OISThH IO
Beiconkomy - «3x, pedsiTa, Bce HE Tak, BCE HE Tak, pe-
Osra!»). CTpaHa B COCTOSIHUHM «MpPaKa M TYMaHa.

[Mpuxoaunoch MHE nHcaTh O TaKOM (EHOMEHE
Hamed (Kak OKasanoch, HE TOJBKO Hallel) )KU3HHU Kak
TSIra TPEYCIEBAONIMX JIMI U BBICIIUX YHHOBHHKOB
HEHTPAJIFHOTO U PETHOHAIBHOTO YPOBHEH K HAYYHBIM
CTETICHSAM U YYEHBIM 3BaHMSAM, KOTOPHIE €Ille B COBET-
CKYIO 3II0XY IMOJYYMIN CTAaTyC IIIyOOKOMBICIUS, Oec-
KOPBICTHS ¥ IOJUIMHHOM MHTEJUTUT€HTHOCTH. DTOT CTa-
TyC B COBETCKYIO 310Xy JaBajl PsiA JbIOT U IPUBUIIE-
I'Mi, a Takxke 0oJee BEICOKMI ypOBEHb OIUIATHl TPYAa,
MIPUBWIETHH TI0 pa3MepaM IPeJOoCTaBIAEMOMN KON
wrona y. JInuna ¢ HaydHBIMH CTETIEHSIMH, P 3aHATHI
UMM HOMEHKJIATYPHBIX JOJDKHOCTEH, NMENH IIPaBo Ha
JOIUIaTy K X Tapu(HOMY OKJIaly B pasmepe oT 25 1o
40 %%. Takne ciryyan ObLIM UPE3BBIYAWHO PEIKH U
O3HAYaJll YHHUKAJIBHBIN CIUIaB NPOo(ecCHOHATBHBIX
3HAHWUH, HAay4HBIX JOCTIXKEHUN MU YCIEIIHOIO PYKO-
BOJICTBA BaKHBIMH HapOIHOXO3SHCTBEHHBIMU O0BEK-
tamu. Koneuno, BAK npu CM CCCP umen apyroit
craryc. [Tomnto, uro BAK 3anuman otaensHoOe 31aHUE
Hepanekoe oT MeTpo «Kuposckasy» Henoaaneky ot Io-
conbcTBa [lIBelinapuu. Bxox B 3maHue no npomyckam
(y MeHs coxpaHWICS TpoIycK Kak skcriepra BAK B
1980-er.r.)

«HoBble BpeMeHa» MOBBICHIIM LIAHCHI O0Jagare-
JIel CTENeHsAMH U 3BaHMUSIMH Ha YCIICIIHBIN BXOJ B BbI-
OOpHBIE OpraHbl M BBICOKHE JOJDKHOCTH B TOCYHap-
CTBeHHOM ammapare. Ho, mockonbKy coBMemaTs pa-
00Ty 1O HamHCAaHMIO W 3alIUTe JTUCCEPTAIUil
yIaBaJIOCh OYCHb HEMHOTHM, TO B XOJ OBUTH ITyIIICHBI
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TOJICTBIE KOUIETBKH M pacdeT Ha OBICTPO HUIIABIIYIO
npodeccypy. Ilpodeccopa mucamm auccepTaryu, 1mMo-
Jy4as 3a 9TO I€HbI'U, a BIAJEJIbIbl «TOJCTHIX KOIIENb-
KOB «3aIUIBIBAJI B 3aKpoMa PoIuHbI, IpuBBIKas pery-
JISIPHO MOBBIIIATH OIJIATHI CBOETO TPYyAa U YBEJIUYH-
BaTh MacIUTaObl NPUBHWIETHH, 3aKpemisis WX B
COOTBETCTBYIOUIMMH 3aKOHOJATEIbHBIMU aKTaMU,KO-
TOpBIe, KaK NPABUJIO, IPUHUMAJIHICh €UHOTIacHO. Pe-
3yJIbTATOM TAKHX KyJIBOMTOB B MPOLECCE «KOPEHHBIX
COLMAIEHO-?KOHOMHYECKHX pedopm» cran HeOBIBa-
JIBIA POCT 3alLUT AUCCEPTALUN HAa caMble KUBOTpEIIE-
IIyIIEe TEMBI IO CIECHHAIBHOCTAM («9KOHOMHUKAY,
CIOPUCHPYICHIMS, TIOJUTONOTHSA, MAapKETHHI, Me-
HEJKMEHT U T. II., TO €CTh 10 CHEeIUaNIbHOCTAM, KOTO-
pBI€, C OJTHOM CTOPOHBI, OUCHb HY’KHBI, a, C APYroH CTO-
POHBI, MEHEe TPYA03aTpaTHHI : He TPeOYIOT MmpoBee-
HUSlL MHOTOYHCIICHHBIX OIBITOB, JOPOTOCTOSILEro
o0opynoBanust, 0pOpMIIEHHS TEXHHYECKOH JTOKYMEH-
Taiuy. He BIoJHE ChITBIE, HO YK€ TO3HABIINE BO3MOX-
HOCTH PBIHOYHOM 3KOHOMHKH, Ipodeccopa Bce ce-
JAOT B JTy4IIEM BHJE, a YNTATh HAMCAHHBIN (Hameda-
TaHHBIA) TEKCT JaXe JeryTaTaM perHOHaJbHBIX
MapJIaMEeHTOB 00pa30BaHMs IOKa elle XBaTaeT. B 1o-
BOJIbHO HETIPOAOJDKUTEIHHOE BPeMs OOJBIIOE UHCIIO
JIETTyTaTCKOTO KOpITyca 003aBenoch AUIUIOMaMH H aT-
TECTBTaMH, a caMa J[yma crana pucTajamiieM MHOro4a-
COBBIX pedell U MHOTOCTPaHUYHBIX «OCOOBIX MHEHUI,
a TaKKe Pa3IMYHbIX 3aKOHONIPOEKTOB, MHOTHE U3 KOTO-
pBIX OBUIM OOBEKTOM SI3BUTEIBHBIX KOMMEHTAapHEB.
Onun lanaeioun B. U., nenytat ot KIIP® ocrancs
6e3 mumioma, 3a 4TO, BUIUMO, M OBIT BBIBE/ICH U3 CO-
craBa JenytatoB, yem Bacunmii VBaHOBHMY OueHB
OTOpYMIICS ¥ BCKOPE YMeEp.

TeMmbl «ocTeneHeHNs» JyMBI CTamy HACTOJIBKO
YCIICITHBIMH, YTO OECIIOKOHCTBO 3aTPOHYJIO DS BIIHS-
TeNbHBIX yueHbIX W naxe [Ipesunenta. Ha Jdymy on
cepauthes He cTain(!), a BOT CBOUM CIIOJIBIDKHUKAM T10
IIpaButensctBy 1 Ilpe3uaeHtckoil AnmMuHHCTpanuu
JIaJl COBET: MO0 B aKaJIeMHUKH U B OTCTaBKY, JJMOO Mpo-
JIOJKATh CITy>kK0y Hapoay, HO 0€3 OTOHU 33 CTETICHIMHU
U 3BaHWSIMH. B mepuon «IuccepTallMOHHOW MaHse-
MUI» B pa3bl BBIPOCIIO YUCIIO JUCCEPTAI[MOHHBIX COBE-
TOB; HEKOTOPBIE M3 HHUX IEPElUIN Ha «YCKOPEHHBI»
PEeXHUM paboThI; CIIEIOBABIINE 3a 3aIIUTaMH OAHKETHI
HECKOJILKO TTOIIATHYJIN 3[J0POBBE WIEHOB HEKOTOPBIX
COBETOB, HO 3ampemarb OaHKETH ( KaK 3TO OBUIO BO
BpemeHna CCCP, koraa Bo rmaBe BAKa cros mpodec-
cop Kupninos-YrpioMoB) He crainy, HaMsTys O Ho-
CIEAICTBUAX TopOaYeBCKO-IMTaYeBCKON — aHTHAJKO-
TOJBHOW KOMMIAaHWU (OAMH MOW KoJjulera B TOT pa3
eXHHO 3aMeTIJI; «9TO OHH OyAyT J1eaTh, KOTAa Hapox
MIPOTPE3BELT).

Ilocne cnos Ilpe3uneHra U IpoMKOH OTCTaBKU
rmaBel BAK ¢ kaBkasckoi (amuimeil (31ble SI3BIKH
HIENTalld, YTO OH CBOMM «HENO3AILUILEHHBIM» JIpYy-
3bIM U UX NPHUATENSIM 0()OPMIISUT TUIIOMBI JOKTOPOB
Hayk. [IpaBna, k ToMy BpeMeHH yTBEpXKICHHE B yue-
HBIX 3BaHMAX Iepenuio B Beaenue MunoOpHayku). C
HAyaloM «KOPEHHBIX COLHAIbHO-3KOHOMHUYECKHUX pe-
(hopM» KapTHHA CTaTa MEHATHCS, HO HE B JIyYIIIYIO CTO-
pony. Ha «mamoctm» anucCepTalMOHHBIX COBETOB
(ocobenno npu BY3ax B obeux cronmiax) ocoboro
BHUMaHHS He oOpamiany, T. K. cyasba camoro BAKa

6b11a ozt BormpocoM. Ho 3aTeM, mocie BBICKa3bIBAHUS
IIpesuaenTa u psiga aBTOPUTETHBIX YYEHBIX, B MUHO-
opHayku u BAKe 3acyermuch, 3axionoranu. Cramu
BBOJUTH Bce 0oJiee CTpOrue Mpasuiia Mo Mpolesypam
JIONycKa AuccepTanuil Kk 3amuraM. B cBeTe Bricoyaii-
IIUX PEKOMEHIalluii CTalli BBICTABJIATh Ha caiiTe BAK
(amMnIMu aBTOPOB HE MPOLIEIIINX TOPHUIIO IKCIIEPT-
HbIX Komuccuit BAK nuccepranuii, a Takxe cTaiu Jiu-
1IaTh TpaBa PYKOBOJCTBA aCUPAHTaMU HAy4YHBIX PY-
KOBOJIUTENIEH «3a0pakOBaHHBIX) TUCCEPTAIHil; B IpaK-
TUKY paboTeI BAK BOLIO 3aKpbITHE
«TIpOIITPaUBIINXCS «COBETOB (KaK IMPABIIIO, BPEMEH-
HOE — A1 paboThl IO HCIIPABICHHUIO OIYIICHHBIX
HapyIeHuit). B koHedHOM HTOTe [eN0 AOIIIO 10 TOrO,
YTO CTAJIO0 OYEHb TPYJHO yIOBJIETBOPSTH BceM TpeOo-
BaHUSM (Ha3HaueHHE Beyllel OpraHu3allu, YTBEp-
XKIeHHe O(UIMAIBHBIX ONIOHEHTOB, BEICHHE IPOTO-
KOJIOB 3aceJJaHui TUcCcepTallHOHHBIX COBETOB, U Ap.) B
utore craino OYEHD TpynHO ynoBIeTBOPSTH BCEM Tpe-
OOBaHMSIM M OTPAHUUYCHHSIM, M MHOTHE COWCKATEIH,
KCTaTH, MHOT/Ia OYCHb HEIUIOXHUX paboT, OTKAa3bIBAIHCH
HATH Ha 3aIIUTy BBUAY «HEPBOEMKOCTH» U «3aTPaTHO-
CTH» CBOMX yCHIHMH. B pesynbrare gucceprallioHHBIE
COBETHI CTAJI COOMPATHCA BCE PEXKE U pexe (TaHAEMUS
CTajia JOMOJTHUTEIFHOW IPUYUHOMN 3TOTO sBIeHHsA). B
COCTaB IUCCEPTALUOHHBIX COBETOB CTAJIM BKJIFOYATH 110
2 — 3 Hay4HBIX CIICIMAIBHOCTH; BOSHUKIIN CIOKHOCTH
U C KaJpOBBIM HAIOJHEHHEM, OCOOCHHO IO PEAKUM
HaY4HBIM crienraibHocTsIM. OOHApyKUBAETCS TCH/ICH-
U K NMAJeHUI0 MHTepeca K Hay4HO-TIeAarornyeckon
JesaTenbHOCTH. Ecin MHTEpeC K MOIYYEHHIO0 HAYYHBIX
CTENEHEN U COXPaHAETCS, TO U3 Pacyera, ¢ MOMOIIBIO
JUIJIOMOB KaHAWIATOB M JOKTOPOB HAyK, «IIpO-
OUTBCSA» Ha PYKOBOSIINH YPOBEHB B KPYITHBIX KOPIIO-
panMsax U Ha «BEPXYIIKY» BIACTHBIX CTPYKTYp, HO HE B
pAIBl «IIpoheccOpPCKO-TIPEoJaBaTeNLCKOTO IpoeTa-
puaray.. [IpaBaa, npodeccopckuii Kopryc oTaudyaercs,
KaK MPaBUJIO, HETIJIOXUM 3{0POBBEM U 3aBUAHBIM JOJI-
rojeTueM, HO Belb M ITHM KauecTBaM, PaHO WIH
MO3JIHO, TPUXOAUT KoHell. KoHeuHO, «<HHYTO He BEUHO
nof; JIyHOIO»; He Be4Ha U CIIOKHUBILASCS K HBIHEITHEMY
BPEMEHHU CHCTeMa 00pa3oBaHUs, OCOOCHHO B CBSI3H C
HACTYIUIEHHEM OYEpEeIHOW HAay4YHO-TEXHHUYECKOH pe-
Bomonuu. HyxnaroTcs B mepeMeHax W METOObl, U
CTPYKTypa 00pa30BaTeIbHOTO Mpolecca B BbICHICH
mkoste. «Kiaccuka oO6pa3oBaHusD) ¢ JEKIMAMH, CEMH-
HapCKUMHU M TPAKTUYECKUMHU 3aHATHIMH OYZET yXo-
JUTh B apxuB UcTOpUU. HO, 1 yCKOPSATH HCKYCCTBEHHO
9TOT MpOIIECC - 3aTesl HE MEHee BpeaHas, yeM pedopma
«t1o I'pedy, o Uybaiicy, mo-MuHOOpOBCKH». CKBEPHO
TO, YTO BCE PEPOPMBI «IIPUBSA3BIBAIOTY K OJHOM IIENH:
BBDKATh, BBIMAHHUTh, «BBICKPECTH» JI€HBIH, U3MEPHUTH
YCIELHOCTh u eNn pedopMupoBaHUSL
OBPA30OBAHUSA pensramu. Ilpu 3TOM IHLIEMEPHO
COXAICIOT O «3abIyXICHUSIX)» 3arajHOr0 KaIuTa-
m3May. OJHOM U3 cTpaTernyeckux 1esnei peopm sB-
JIieTCA CKOpeias 3aMeHa CTaporo, 0 MHOTUM INpH-
BBIUKaM M B3IJISAaM COBETCKOTO €lle MPenoaaBaTellb-
CKOTr'0 KOpITyca, «OTOPOJHBY €r0 HOBBIMH KPUTEPUSIMHU
HMCTHHHOW YYEHOCTH M BBICOKOH KBaTU(HUKAIINH, METO-
JlaMU M3bIMaHUsl «OCJIEAHUX rpoiuei». Jleno mouuio
JI0 TOTO, YTO JJaXe IPO3HBII M CTAaBIUUI BAPYT OYEHb
npuHIunuaabHeiM BAK moBencs Ha «BBICKpeOaHUe
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nmeHer |y mpodeccyper  3a  «HJIEHCTBO B
JUCCEPTALIMOHHBIX COBETAX» (!!!). IIpaBxa,
9TOMY HaMEPEHHMIO Cpa3y ObLI MOJI0XKEH KOHell, HO Ta-
Kas TONBITKA TOXKE IMOSIBUJIACh HE HAa ITyCTOM MecCTe.
CrpemiieHHe K KOMMEpIMAIU3aluy BBICILIETO 00pa3o-
BaHUs MPOAOJIKAET OCTaBaThCS U OPEHAOM HBIHEII-
Hero MuHOOpHayku. PaBHeHMe Ha 3amajaHble CTaH-
JIapThl IIKOJBHOTO, CPEAHEr0 CHEIMaIbHOTO U BBIC-
mIero oOpa3oBaHMS MPOJOJIKACTCS, XOTSI MHOTHE Ha
3amane yXe IaBHEHBKO KPHUTHKYIOT 3Ty CHCTEMY.
Hame «oOpa3zoBarensHOE» HAYaIbCTBO, C YIIOPCTBOM,
JOCTOMHBIM JIy4IIETO MPUMEHEHHUS, CIEAYET KypcoM
3aMMCTBOBAHHS 3aM1aIHBIX CTAaHAAPTOB B 00pa30BaHNH,
BOCIIUTAHHUH, OOLIIECTBEHHOM HOBEICHUN 00Y4aeMbIX U
00y4aroIux Ha OCHOBE «TJI00aJIbHON KOMMeEpLHaIn3a-
UW», XOTsI O(UIMAIBLHO 3aBEPSIOT O CBOEH NpHBEp-
JKEHHOCTHU UM NMaTPUOTUYECKOI0 BOCIIUTAHUS, yBa-
eHus k ucropun Poccun, KOHCEPBATHUBHOM mo-
paJii U HpaBCTBEHHOCTH. /IBOMHBIEC CTaHAAPTHI )KU3HU:
IUTSL «3JIATBD» | JUTA TIPOCTOro Haposna (Oblasia, BaTHH-
KOB, HAIlUH JICHTSEB, aJKaIlIHU, U IIP.) CTaldH 4yTh JIN
HE MPUBBIYHBIM 3JIEMEHTOM «O(UIMAIBEHON JKU3HH.

Kpurnueckoe OTHOLIEHHWE K COBETCKO-POCCHH-
CKOH crcTeMe 00pa30BaHMs UMEET CBOE OOBSICHEHHE: -
OKOHYATENBHBI Kpax «COBETCKOTO COIHAIN3May,
HMMEBILIETO B CBOEH OCHOBE HACI0 CTPOUTEIHCTBA KOM-
MyHH3Ma Ha 0ase Teopun K. Mapkca — @. DHrenbca,
YTO MPHUBEJIO K MOJHONW AMCKPEAUTAMU HIEOJIOrHYe-
ckoif Mmonononuu BKII(6) — KIICC u BBICTpOEHHBIX Ha
ATOH OCHOBE JOrMaroB B cdepe o0pa3oBaHMs, Kylb-
TYpbl, BOCIIUTAHUS «HOBOTO YEIOBEKa», IMPOMaraHibl
HOBBIX IPHOPUTETOB B JINYHON KHU3HHU U OBITY PAJOBBIX
TPaXIaH CTPaHBbL..

Ecnm oOpatuTbest K HCTOPUH BOCTIMTATEIILHO-00-
pasoBaTenbHON cucTeMbl B Poccuy, TO HYXHO NpH-
3HATh NMPHOPHUTET HEMENKOTO BIMSHMSA, Hy a Jajblle
MOTPYAUIIACh HAIMOHAIBHAS POCCUNCKAs Iearoruka:
OHa MPOI0JIKAJIAa PA3BUBATHCS M COBEPIIEHCTBOBATHCS
U B YCJIOBHUSX COBETCKON BIJIACTH, ITOCKOJBKY OHa He
BCTyIIaNa B IPOTUBOOOPCTBO C ITOH BIACTHIO, @ IPOCTO
BBITIOJIHSLIA CBOE MPEHa3HAuSHHE U CBOM MpodeccHo-
HaJIbHBII JOJT Mepe]l HapoIOM.

Hyxupr pedopmsr B chepe oOpazoBaHms?
Hyxnsl, onHo3HauHo! Ho, He cienoro KonmupoBaHUs
3apyOeXHOTO0, IOMyCKal, OYEHb JIaKe YCIICIIHOTO B
yenosusax [JJPYTUX ctpan. B Hammix pedopmax HykeH
CIIaB HAKOIUICHHBIX JIOCTI)KEHUH HAIlleH mearornyie-
CKOH HaYKH M IPaKTHKU ¥ OYE€Hb U30MPATEIHHOTO MPH-
MEHEHHS 3apyOeXHOTO OIBITAa — C YYETOM PeabHOTO
MOJIOXKEHUS JIel C Halled MEHTalbHOCTBIO, HCKOpe-
KCHHOW OECIIONHBIMH ¥ Pa30pUTEIHHBIMHU TIOMBIT-
KaMHU OCYACTIMBHUTH BCE YEJIOBEYECTBO, OTOABHHYB Ha
BTOpOH IuTaH 3a00Ty O OJIarocOCTOSHHH CBOETO
HapoJa.

Ipunomunato g 80-e r.r. npomwnoro Beka. Haun-
TaJICs 51 TOT/ia 3apyOe’KHOH Mpecchl, HaCTyIaucs BCs-
KHX «T0J0cOoB». Kak Toraa noimBanu rpssbio Hally CH-
creMy oOpazoBanusi! CchlIaanch IPH 3TOM Ha HU3KOE
Ka4eCTBO MOJATOTOBKM MHOCTPAHHBIX IpaxkJaH B BY-
3ax CCCP. B ar1o#f kputuke Obuta OoubImast JOJs
npaBasl. Mory cyinTh 00 3TOM U3 IPAaKTHKH MOeil Jie-
ATEIBHOCTH B JOJDKHOCTH JIeKaHa 1Mo paboTe ¢ HWHO-

CTPaHHBIMH YYalIUMHUCS. JIBHKMMBIE JIOKHBIM HMOHU-
MaHHEM COJINIAPHOCTH C YYaIIUMHKCS U3 OBIBIIMX KO-
JIOHUI UMIEPUATUCTUYECKUX TOCYIapCTB, MBI, COBET-
CKH€ IIperoaBaTeNHy, 3aBbIIIaNy OLIEHKH 3TUM CTY/AEH-
taM. CTyIeHTbl U3 CTpaH «HApOJHOW NEeMOKpaTHH»
YUUINCH c GoutbIIoN OTBETCTBEHHOCTHIO,
OAHATHUYHO xopouio y4uJInuch BbE€THAMIIbI, HEMIIBI
n3 I'JIP, Hemmoxo y4unuce Gonrapel M 4eXu, BEHIPHI
(forocnmaBoB u anmbaHIEB 5 YK€ HE 3acTani). Beimyck-
HUKHU U3 «CONUAIMCTHYECKUX» CTPAH MOTJIH IOKA3aTh
ypoBeHb cBoeit moarotoBku (3a OUEHDb penxum uc-
KIIFOUCHHEM) TOJBKO «IO0May». BBITyCKHUKH M3 CTpaH
«TPEThETO MHpPa» YacTeHBKO MpoOoBaiu ceds B CTpa-
Hax 3anaja. DT cllyyad U JJaId OCHOBAHUE AJIS U3/e-
BaTEJILCKOM KPUTHKH B aJpec Hallero oopa3oBaHUS.
Ho, xorpma pacmamach «MHpOBasl COLMAIMCTHUECKas
cucrema u pyxHyl CCCP, B «OTKpBITbIE JBEPU» XJIbI-
HyJ NMOTOK COBETCKHX BBIITYCKHHMKOB COBETCKHX BY-
30B. BOT TyT-TO XynuTenu A3bIY0K CBOM NMPHUKYCHIIH.
[IpombInuieHHBIC ¥ (UHAHCOBBIE MarHaThl 3amajaa mo-
Jy4YUIIM BO3MOXKHOCTh HCIOJIB30BAThH ILIOJABI HAIIErO
00pa3oBaHMA: HAIIUX MaTEMaTHKOB, KHOEPHETHKOB,
¢unocodos, pu3nkos, actpoHomos u ap. CITELIOB. A
CKOJIBKO 3HAHMH NPHHECIN C COOOHM HAIIM BBIMYCK-
Huk#!. OT cBOMX OBIBIIMX MHOCTPAHHBIX CTYACHTOB 5
HMEI0 HBBIC CBUAETENBCTBA UX BIOJHE YCIEUIHOH
poQeCCHOHANBHON AEATEIbHOCTH ¥ YKU3HEHHOTO
mytd. Hammu BocTOYHOrepMaHCKHE BBITYCKHUKH B
6onpimuHcTBe cBoeM HU B UEM He ycrynanu cBoum
COOTEYECTBEHHHUKAM U3 «CTapbIX 3€MeIb», a KOe-KTO U
npes3omien ux. M3 Hamero ¢puHKa g NPUIIOMHUHAIO HE
MEHBIIE TPEX JECATKOB HAIINX OBIBIIMX IIPENOAaBaTe-
JIel, KOTOopble OOOCHOBAIHCH Ha 3amajze ¥ B IEIIOM
BrionHe ycrenrHel. Takue dakter y mens u3 CIIA, W3-
pamns, Kananer, ABctpamun, AHrmum (Kynga ke 0e3
He€); OJIMH Halll BEITYCKHUK CTAJ] TpaxIaHnHOM HOx-
Hoit Kopew, 1 BIIOJIHE yCIIEIIHO TPYANUTCS B HHTEpecax
onHoi kpynHoi ¢upmel B Poccun. Hepenku ciyuan
YCTICIIHOM pabOThI HAIIKX BBITYCKHHKOB Ha TUIJIOMa-
THYECKOM TIOTIPHINE, HEKOTOpBIe BO3MaBIA0T BY 36
(BoetHam, JIaoc, B HEKOTOPBIX apUKAHCKUX CTPaHAaX).
Tak B ueM Mbl oTcTansle. IIpunomMuHaro, Kak OAUH U3
BVY3o0B 'epmanuu HampaBuwil HaM TpyHIy CTYIEHTOB-
THIOTOPOB HAYYHTh HAIUX CTYACHTOB BIAJECHHIO KOM-
MBIOTEPHON TeXHUKOM, CTyIeHTBI IEpeaPYKUIHUCH, HO
caMM HEMIIbl CKa3aldW, 4YTO Hallu CTYyAEHTBl — «Ha
YPOBHE».

U eme, moueMy Takue ObUIM KPUTHIECKUE BHICKA-
3p1BaHMA. [IpuBoxy npumMepsl. KTo Hauan «kopeHHbIE
colHanbHO-3KoHOMHYeckue pedopmbl? [IpaBuiibHO,
M. C. I'opbaueB, UMEBIIHNI BTOPOH TUTLIIOM SKOHOMH-
cta. Korma oH yuwmscs Ha 2KOHOMHUCTa, OH OBLI yiKe
[TepBem cexperapem Kpaiikoma komcomona. @urypal,
Homenknarypa! BecbMa BeposiTHO, 3a4eThl U 9IK3a-
MEHBI OH cJJaBal B KAOMHETe JieKaHa M Y IPOPEKTOpa.
Hpyroii mpumep: Erop Tumyposuu Ialimap. 3OTOT
TOXeE, HaBepHsiKa, «ONaTHOW», HO paHO Yy3HABIIMK
«BHEIIHUI MHP, B T. 4. U «3aTHUBAIONIHIT». Y4uebda na-
Baslach eMy Jierko: euie Ob1 = BHyK CAMOI'O Apkaans
Taiigapa u ypanbckoro cka3ouHuka bakoBa, ChbIH BO-
eHHoTO crienkopa «lIpaBapr», KanuTaHa MEpBOTO paHra
(a motom m koHTp=aaMupaina) Tumypa aiimapa. Kak
MIPUHSATO TOBOPUTh, OH POJMIICS C» 30JI0TOM JIOKKOH BO
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pTy». OH 3Ha1 cBoto cTpany? OdeHb OBICTPO eMy «pac-
KPYTHIH KOBPOBYIO IOPOXKKY» Ha «BIACTHBIH Omaumn
yepe3 kpecno peaakropa IO KIICC xypnana «Kom-
MYHHUCT». MHe pacckasblBaly, Kak T-H ['aiinap BBICTY-
aj rnepea n3duparessiMu B OJJHOW W3 TIPOBUHIINH, OII-
HNOHUPYs I-Hy JKUPUHOBCKOMY, M BUUCTYIO IIPOUTpPAJ,
Ouenp nasiek oH ObUT OT Hapona. Ero momurnyeckas
Kapbepa JIOMHY/Na C TPECKOM, HECMOTPS Ha JUILIOMBI,
3BaHUS M PEKIaMy B 3apyO€KHBIX M OTEUECTBEHHBIX
mbepanpHbIx CMU. DTOMY BHYKY M CBIHY HapOJ BIe-
MW MIPO3BHIIE NEPCOHAXA OJHON U3 CKa30K €ro Jenaa
— «Manpunm-Ilnoxum». Tem He MeHee, HamM aUOe-
pan-pedopmaTopsl  exerogHo mpoBonsaT ["alimapos-
ckuit @opym JIpl0TCS CIaBOCIOBUS B afpec APYr Apyra
1 3apyOeXHBIX €JMHOMBINIICHHUKOB. KcraTn, He Onu-
cTanu BeIcokoil ycneBaemoctheio b. H. Enprun, B. C.
YepHOMBIPJMH, HO B NMPAaKTHYECKOH JKU3HHU pa3dupa-
JIMCh HEIUIOXO0. Y MENU rOBOPUTH C HAPOAOM ( 10 HEKO-
topeix nop)! Hy, bor ¢ Humu! Jlena, XoTs 1 HeJaBHUX
JTHEH, HO OBLTYIO aKTyalbHOCTh yTpaTmiu. Celdac HO-
BbIE BPEMEHA, HOBBIE «IIECHU», HO 3a4acTyIO MOJ CTa-
pBI€ METOJHH.

Bce-Takn, «COBETCKO-POCCHIICKAsl CUCTEMA BBIC-
mero oOpa3oBaHMS HAlla INIUPOKOE IPHU3HAaHHWE B
MHUpE; BO MHOTHX CTpaHaX MO3aMMCTBOBalIM €€ dile-
MeHTbl. C MHorumu ctpaHamu B 3m0xy CCCP Obln
MOJIKCAaHBl COTJIAICHUSI O B3aUMHOM IPU3HAHUU IU-
TUIOMOB O BBICIIIEM 00pa30BaHUM, O B3aUMHOM TIpH3Ha-
HUU HAYYHBIX CTEIICHEH U YYEHBIX 3BaHUMU, U, KaK IIpa-
BUJIO TaKWe€ COTJIAlIeHUs TpoJoHrupoBaiuck. Ha moeit
HNaMsATH HECKOIBKO XapaKTEPHBIX CIIy4aeB, KOIa HHO-
CTpaHHbIE TpakJaHe U3 3alaJHbIX CTaH, 3alUTHBIINE
JHCCepTallii B HameM (HHAKE I0J] PYKOBOACTBOM
POCCHICKHX(COBETCKHX)  TPOQeccopoB,  Ienaid
YCHEIIHYI0 Kapbepy B 3amaanbix BY3ax, kommepue-
CKHUX 3aBEJICHUSIX U FOCYapCTBEHHBIX CTPYKTypax. Ha
MoOeH MaMATH CITydau, KOT1a pOCCHICKHE rpax/iaHe 3a-
IIMIIATN CBOM IUCCEPTAlUHU B 3apyOEKHBIX YHUBEPCHU-
TeTax, ¥ MOJy4YeHHbIe UMM JAUIUIOMBI IPU3HABAJIICH B
Poccun (mokropckasi quccepranys ObUTa 3aluiieHa B
Ilosbiie, paBHas HalEH KaHAUIATCKOM — B I'epmanuu,
a Marucrepckas — B ApreHTHHe). Bo Bex 3Tux ciaydasx
3aIIUTHI TPOXOHUIH OJIECTSIIIE.

BrpodeM, aBTOpUTET COBETCKON HAyKH B TyMaHU-
TapHBIX JUCLHUIUIMHAX ¥ HE MOT OBITh BBICOKNM. Ecin
TEXHUYECKHE U €CTECTBEHHbIE HAYKH Pa3BHBAINCH 110
CBOMM COOCTBEHHBIM 3aKOHAM, U HJICOJIOTHYECKas MO-
Hononust KIICC Ha cocTosiHrE 3TUX HAaYK BJIMsAJIA JIUIIb
KOCBEHHO, TO OOIIeCTBEHHbIE HayKH Hariyxo BOWBa-
JIMCh B JOTMaTHUYECKYI0 COPHUCTUKY Y3KO TOHUMaeMOH
1 yOoro TpakTyeMoW TEOPHH PEBOIIOIIMOHHOTO MapK-
cuzma. Hanmwuue TBOpUeckoil cBOOONBI B €CTECTBEH-
HBIX ¥ TeXHUYECKHX HAayKaxX OMpEIEIIIO MpOorpecc B
MX Pa3BUTHH; UMEJIH MeCTO Oolee MM MeHee CBOOoI-
HBbIE JUCKYCCHM U TBOPUYECKAas KOHKYPEHLUs B 3TOH
cpele, 4TO UMENO CBOUM PE3ylIbTaTOM JOCTUXKEHUS B
BOEHHO-TIPOMBIIIUICHHOH cepe, B OCBOEHHH KOCMHYe-
CKOT'0 IPOCTPAHCTBA, OTKPBITHS B PU3HKE, XUMHH, acT-
POHOMHH, MeJIUIINHE, U JIp. B 00mecTBEHHBIX HayKax
— 3aCTOM W TPUMHTHBHAs cxonacThka. Hekxoropoe
OKMBJIGHHE T MPUKJIAJHOW MaTeMaTHKe, CTATHCTHUKE,
KOHKpPETHOH menaroruke. JKecTtkas 1ieH3ypa B obaactu

HayYYHBIX IyOJMKALIUA U B 03HAKOMIICHHH C aHAJIOTHU4-
HBIMH HaNpaBICHUSIMA 3anagHoi Hayku. Eciau u Ob110
KaKoe-TO pa3BUTHE B TYMaHHTapHBIX HCCIIEAOBAHUIX,
TO OHO 3aMBIKQJIOCH Ha MHP BBIHYXJICHHOW WM T0OpO-
BOJIBHOM 3MUIPAIUH.

EcrecTBeHHO, 4TO TaKoe MOJIOKEHHE JIeIT B 00111e-
CTBEHHBIX HayKaX HEMHHYEMO OTpa)kaloch Ha Kaue-
cTBe yyeOHOro mpouecca B BY3ax skoHoMuueckoro,
IOPHAMYIECKOTO ¥ egarorudeckoro npogunst. MmenHo
[0 3TUM CIEHUATBHOCTSIM IPOLBETAIN CXOJIACTHKA,
HAYEeTHIYECTBO, yCTapeiblii Habop yueOHBIX TUCIIH-
IUIMH, TPUMHUTUBHASA MaTepHaIbHO-TEXHUYECKas 0aza
y4eOHoro mporecca. Bee OTKprIThIE MyOIHKanuy mpo-
XO/IMIIY TIpeBapuTeNbHYI0 neH3ypy (I'naBnut), a 0ub-
JMOTEYHbIE POH/IBI 3apYOEKHBIX N3TAHUH OBLIIM OYEHBb
CKYyJIHBI, a MOJIb30BAThCA UMHU MOT OYEHb OIpaHHUYCH-
HBIN KPYT «IIPOBEPEHHBIX» JHI (MIMEJI MECTO TaK Ha3bI-
BaeMbIil «PEKUM JIOITyCKa) ¢ (huKcanmei MmocemeHni
TaKUMH JIMLAMHU «3aKpBITHIX (QOHIOB». DOHABI 3apy-
OEXHBIX N3AaHUH OBIIIM COCPEIOTOYECHBI B OCHOBHOM B
yapexaeansix AH CCCP, B Oubmmorekax MOCKBBL,
JleHnHTpasa M CTOJMIAX HEKOTOPHIX COIO3HBIX pec-
mybomuk. Takas camomzomsamust CCCP oT «mangemun
MIPEKIOHEHH Tepe]] 3amagomM» He MOTJIa He CKa3aThCs
CaMbIM OTPHIATEIBHBIM 00pa3oM Ha YMCTBEHHOM CO-
CTOSIHUM U 00II[ecTBa M COOTBETCTBYIOIIUX 00pa3oBa-
TeNbHBIX cep. HTepecHO, 4TO KpUTHIECKOE OTHOIIIe-
HHUE K «COBETCKOI» MOJeNnu coluann3Ma 3apoAuiIoch
HUMEHHO B TeX CTPYKTypax, KOTOPbIM OBLIO MOPYYEHO
OTCTauBaTh MJEaJIbl 3TOr0 OOLIECTB MEPe JIULOM «3a-
MIaTHOTO MHUPay.

I'opbadeBckast «mepecTpoika» U «KOPEHHBIE pe-
¢opme» no Enpummy — Tafimapy — Uybaiicy m K*
UMETH U OTJEJBHBIE TOJIOKUTENIBHBIE PE3yIbTaThl, B
YaCTHOCTH, TOJIOXKHIIM HAdaJl0 IIMPOKAM OTKPBITBIM
KOHTaKTaM C 3alajJHOM HayKoOH, 3amaJHONd MOJEJbIO
o0Opa3oBaHMsl, 3aMaJHBIM TPENOAaBaTeILCKUM CO00-
mecTBoM. CTajo SICHO Hallle OTCTaBaHHE B TyMaHUTap-
HOM 00pa30BaHMM, XOTS 3TH KOHTAKTHI I0Ka3aJI1 U HaM
CaMMM JOCTOMHCTBA HaIlleH CUCTEMBI 00Pa30BaHMUS.

[Mupokue Macmrabbl NPHOOPENO COTPYIHHUUE-
ctBo BY30B Poccuu u crpan 3anannoit EBponst u Ce-
BEPHOW AMEpHKH KaK B paMKax JIByCTOPOHHHUX JIOTO-
BOPOB, TaK U TI0 JINHUHM TOCYIAPCTBEHHBIX MPOTPaMM
COTPYJHUYECTBA B 0O0JACTH BBICIIETO OOpa3OBaHUSI.
Boutn yupex/eHbl HalMOHAIBHBIE M PETHOHAIBHBIC
HpOTPaMMBI 10 OOMEHY NPEroAaBaTeNIIMU U CTY/EH-
TaMH, OpPraHu3allii CTAKUPOBOK MperojaaBaTeneil 1o
HOBBIM yueOHBIM (1151 poccuiickux BY308B) nucumriim-
HaM ¥ HOBBIM CIICIIUAJBHOCTSIM, HE TOBOPS YK€ O CTa-
KHPOBKAX TIPETofaBaTeliell COOTBETCTBYIOIIUX HHO-
CTpPaHHBIX SI3BIKOB. Takux mporpamm ObUIO MHOTO: OT
MPOTPAMM C «IAPTUHHBIM YKIOHOMY (POoHIB: D0epTa,
Ampnayspa, Jlamznopda B DPI), Anrnun (bpuran-
ckuit Coger), @panumu ( MU/L ) xpymsbix pupm, EC
(«TACUC», «TEMITYCx»,»3pacmyc») u ap. Bee mpo-
rpaMMBl OBUIH OYEHb MOJIE3HBI JJISI COBEPIICHCTBOBA-
HUS COAEP)KAaTeNbHON YaCTH BBICIIETO TYMaHUTAPHOTO
obpazoBanus. B siipopun pedopmaTopckux ycuimii
CKPBIBAINCH CEPHhE3HBIE HEraTHBHBIE MOMEHTHL. Bo-
TIEPBBIX, CYIIECTBEHHO COKPATHINCH OIOKETHBIE pac-
XO7BI Ha 00pa30BaHUe — C PACYETOM Ha ITOCIIEAYIOIIYIO
TOTAJIbHYI0 KOMMEPIHAIN3aIMI0 BBICIIET0 00pa3oBa-
HUS. Bo-BTOpBIX, OBLTAa MpenocTaBiieHa IIONHAS CBO-
0oma s yupexxIeHuss kommepuyeckux BY30B ¢ oueHb
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3aBJICKATEIHLHBIM TIEPEYHEM MPECTHKHBIX CIICIHAb-
HOCTEH B CTOPOHY UX «3apy0eKHO» HalpaBJICHHOCTH:
«MHUpOBasi 5KOHOMHUKA», «MEXKIYHAPOIHBIH MEHEIK-
MEHT», «MapKETHHI», «S3bIK JEJIOBOTO OOIICHUS,
6aHKOBCKOE JIENI0, CTPAXOBOE €TI0, AyAUT U HEKOTO-
pele npyrue. HamonHeHue KagpoBOrO COCTaBa TaKHX
BVY30B 110 , B OCHOBHOM, 3a cUeT HanOOJIee «IIPOABH-
HYTBIX» MpenojaBaTeiedl rocyJapCTBEHHBIX BBICIIMX
y9eOHBIX 3aBEICHUI, UTO B ONPEICIIEHHON Mepe CIo-
COOCTBOBAJIO TIOBBIIICHHUIO 0JarOCOCTOsIHUS Hanbosee
KBaNM(HUINPOBAHHBIX KaJPOB BBICIICH IIKOIBI.

Takass HampaBIeHHOCTh pedopM TNoOIDIa Ha
MOJB3Y HAIIEMy BBICIIEMY OOpa30BaHMIO TyMaHHTap-
HOTO IpO(WIIs, HO CEPhE3HO «OIMYCTOIIMIIA® Mpenoja-
BaTENBCKUI KOPIycC B TexHIMIecKnX BY3ax, B HEKOTO-
peix HUU u naboparopusx. B To xe Bpems Bce Oonee
3aKPEIIIIOCh HEKPUTHIECKOE MOAPaKaHUE HEKOTO-
PBIM 3amaJHBIM 00pa3liaM IeAarornieckoro npouecca:
npecnoByroe EI'D, BHenpeHne TeCTOBBIX (HOPM TEKy-
IIEro KOHTPOJIS 32 YCTIEBAEMOCTBIO yJaIuXcs, U(PO-
BBIC IIapaMETpPbl OLICHKU 3HAHUI IIpU UTOIOBOH aTTe-
CTaIlMH YJaIINXCsl, HOBbIE (POPMBI yUeTa M OTIETHOCTH
IIPY OLIEHKE MPEernoiaBaTeIbCKOro TpyAa, 0TKa3 OT He-
KOTOPBIX TPaJHIMOHHBIX (opM OIIIaThl MpenojaBa-
TEJILCKOT'O TPYJIa B COOTBETCTBHHU CO CTa)KeM paboThI B
BBICIIEH IIKOJE (MHICKCAMs CTAaBOK 3apabOTHOM
IUIaTHI IIpernojaBaTeneil 6e3 CTeneHu U ¢ HayyHoH cTe-
MIEHBIO KaHAWAATa HayK IPH CTake paboTHI B 5 JIET, a
3areM B 10 1eT). B «coBeTckuit» nepuoj Takas cuctema
CIOCOOCTBOBaJIa 3aKPEIUICHUIO KaJpoB B BBICIICH
mikosie. [IpaBna, Torma Obuta Ipyras 00CTaHOBKA C KaJi-
pamu mperofasateneid. Torma, Kak TOBOPHUTCS, Kax-
JIbIA YeJOBEK C BBHICIIMM OOpa3oBaHUEM OBLT «HA
cuety». Ceifuac apyras KapTHHA: «IIepeH30BITOK Kal-
poB» cTapoil ¢opMmanuu C IEeIbIM  «OyKeTOM»
npenyOeKaeHNH W TPOTHBOPEYUI COBETCKOTO IIPO-
IUI0r0. DTOT KOHCEPBATUBHBIN CIIONH KaJApOB BBICIICH
IIKOJIBI, C OJTHOM CTOPOHBI, OY€Hb UMIIOHUPYET BJIACTH
B CBSI3U C €r0 MPUBBIYHBIM HOCIYIIAHHEM M BHEIIHEH
HEBO3MYTHMOCTBIO 110 OTHOIICHHUIO K «aHTpaIla» MH-
HOOPOBCKOTO U BaKOBCKOTO «Ha4danscTBa». Ho, ¢ mpy-
TOW CTOPOHBI, 3TO OYEHb «HEYMOOHEII» cioi. Ko-
HeyHo, peopMaTopaM «railapoBCKO-rpeOBCKO-UY-
6alicoBCKOTO»  pa3iuBa» O4YeHb OBl  XOTEJIOCh
OTIIPAaBUTH B HCTOPHUYECKOE HEOBITHE ITY «THUPIO» Ha
nyta pedopM. beuta unes «oOHynuTBH» JMIl ¢ Hayd-
HBIMH CTENEHSMU M YYEHBIMU 3BAaHHSIMM, IOIyYEH-
HBIMHU B COBETCKHH MEPHOJT IO TYMaHUTapHBIM JHUCIIU-
TUTMHAM, ¥ TIEPEHTH Y 3alaJHOM cucTeMe IPHCBOCHNUS
HAYYHBIX CTENEHEeHl M yYeHBIX 3BaHWH, yNpa3IHUTH
Hay4HYIO CTENEHb JOKTOpa HayK, a KaHIUJIATCKYIO
YPaBHSITH C 3amafHoi crenensio PhD, a yueHbie 3BaHus
paznenuth Ha «npogeccop KoHKpeTHoro BVY3a» u
«rOoCYJapCTBEHHBIN Mpodeccopy, uity MpuayMaTh 4To-
HUOY/Ib 9TaKOE «POCCHUHCKOE»: «HAYYHBIH COBETHHK)»
1-ro, 2-ro u 3-ro paHra, aa eme Kakyo-HHOyAb ¢dop-
MEHHYIO OJIEKAY C NETIUL[AMH BBECTH.

Hama cdepa obpa3oBanus (kax, BIpodeM, U Bce
JpyTue CTOPOHBI Halllel )KU3HHM) HAXOJIUTCS B COCTOS-
HUH «HAJIOMay - HEYBEPEHHOTO, CMyTHOTO OKHUAAaHUS,
HE 4y]a, HET a MPOCTO YEro-TO MEXTy AMOKAIUICU-
COM M TOBBIIIEHUEM Tapu(oB 3apaboTHON MIATH ( 1O
UYexoBy: To m KoHcTUTYLIMU, TO U CTYJHS C XPEHOM,;
OCETPHHY -TO Celdac XpeH Iie HalIemIh).

Kak mymaercs, Bce Oosiee 0OUeBUICH Kpax HICH U
TIOJIMTHKH «InOepan-pehopMaTopoBy B HalleH Biact-
HOH 3IIUTE; BIPOUYEM U K «KKBACHOMY MATPHOTU3MY» JI0-
BEpUsl TOXKE HET, €CThb JIMIIb CMYTHBIC CHMIIATUU U
OXKHJAHHS, HO HE XOTEIOCH OBI, YTOOBI 3TO COCTOSIHUE
nepepociio B CMYTY. [y 3TOro HyXHO, YTOOBI «HO-
BbIE 00sIpe» OYHYNINCH OT MHOTOJIETHEH <JIETaprum» 1
MOYYBCTBOBAJIM CBOIO TPUHAIEKHOCTh K CBOEH
CTpaHe ¥ MPOHHUKIUCH 9yBCTBOM OTBETCTBEHHOCTH IIe-
pen HapoJOM C €r0 MHOTOTEPIEHUEM U CIO0XKHOCTIMU
HCTOPHYECKOTO PA3BHUTHSL.

Cdepa oOpa3zoBaHHs JOIKHA SIBUTHCS TJIABHBIM
WHCTPYMEHTOM BOCHHTaHHS HOBOTO IOKOJECHUS
Hapoja, HE MCKOPEKEHHOTrO IocyllaMH, OOMaHaMH,
MIPU3BIBaMH, JIO3YHIaMHU M MapagaMu. MOXHO H 3ary-
6uTh cepy oOpa3zoBaHHs, OTHAB €€ Ha OTKYII, MOJIb3Y-
sICh BRIpaXCHHEM muTepckoro npodeccopa . F0.Mu-
POIIOJIBCKOTO, «HOMEHKJIATYPHO-OIOpPOKPAaTHUECKOM»
opae. OT0 HYXXKHO NpPEAOTBPAaTUTh U, €CIM BJIACTh HE
OCO3HAET 3TO, NEPCIECKTUBEI HAIIM HE OJENIyT ONTH-
MH3MOM.

[NOCTCKPUIITYM: O TOM, HACKOJIBKO YCIIEIIHO
JCHCTBYIOT HaIIH JuOepai-pedopMaTopbl, MOXKHO CY-
IUTH TI0 pe3yibraTtaM ux ycmmmit. A. b. Uybatic — pe-
(dopma sHeprocucTeMbl CTpaHbl: aBapus Ha CasiHO-
lymenckoir I'DOC, skonoruveckas aBapus B 3ario-
JIIpbe, HAKOHeIl, OAHKPOTCTBO POCCUICKON «CHUITHKO-
HOBOW MonmHBI» CKOJIKOBO, KyJa 3aKadeHbl OYEHb
Ooupivie cpencTBa (B T. 4. HA OIUIATY TPYIOBBIX yCH-
Tl 3apyOexHBIX TeHueB), Ho mnoiydeHsl OUEHDb
ckpoMHbIe pe3yabpTaTsl. M. E. I'alinap; nonHs1i npoBai
Ha pabore B KmpoBckoit obOmactu, 3aTeM ¢Hacko B
Onecckoii o6nactu B Ykpaune; 3. Habuymnuna — npo-
BaJ ycwimid mo oO0y3manmto mHGOmAmHE; M. Mumry-
ctud- noka HOJIb. Hy, u tak ganee. C apyroii cto-
POHBI — OECIOMOIIHOCTD OMNMO3UIMH M €€ IONATIIH-
BOCTh Ha MIPOBOKAIINH BIIACTH.

Oco0eHHOCTh TIOCTCOBETCKOM BIIACTH; €CJIN KTO-
TO TIOTAJI BO BIACTh, TO IEPHKHUTCA 32 HEE N30 BCEX CHII,
a TOJIKOBBIX NPEEMHHUKOB HE BHIHO, JIMOO MX ycTpa-
HSIOT NIPH «IIOAX0Je». XOPOIINX MCTIONHUTENeH XBa-
TaeT, a BOT «TUTaHTOB MBICIIH M CBIHOB PYCCKOW 1eMO-
KpaTHum» 4TO-TO HEe IpocMaTprBaeTcs. BiacTs Ha moct-
COBETCKOM IPOCTPAHCTBE — HAPKOTHK CIIalle CeKca U
cHIbHee TeponHa. JKenaoumx mocieaoBaTh IpumMepy
r-)xu Mepkelib 10 yCTpOMCTBY JIMYHOM XHU3HU MOKA HE
BUJHO!
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Abstract

The article reflects the interim results of a study to identify the features of the construction of the Greco-
Roman wrestling training process in young men 2012-2015. The data were obtained during the analysis of literary
sources on the problem, as well as during experimental work. The basis for the empirical research was the KGB
JV Altai Regional Sports School of the Olympic Reserve department of Greco-Roman wrestling.

AHHOTaLUA

B cTatee OTPa’XCHBI IPOMCEIKYTOUHBIC PE3YJIbTAThI UCCIICAOBAHMS 110 BBIAABJICHUIO 0CcO0OEHHOCTEN MOCTPOCHUA
TPEHUPOBOYHOTO IPOIlecca IT0 TPeKo-puMCKoil 6oprde y roHomreit 2012-2015r.p.. JlaHHBIE TOTYYESHEI B XO/I¢ aHa-
JIn3a JUTEPATYPHBIX UCTOYHUKOB 11O np06neMe, a TaKXKE B X0I€ OHLITHO-BKCI'IepI/IMeHTaHBHOﬁ pa60TLI. Bbazoit JUIA
smmmpuyeckoro uccienosanus crana KI'BY CII Anraiickast kpaeBas CHOPTHBHAS LIKOJIAa OMMIIHICKOTO pe3epBa
OTJeNICHUE TPEKO-PUMCKOM GOPHOBI.

Keywords: training process, Greco-Roman wrestling, annual cycle, physical training, training camps.

KiioueBble cJI0Ba: TPEHUPOBOUHEII MPOLECC, IPEKO-PUMCKast 60psba, To0BOH UK, (hH3HUecKast HOAro-

TOBKa, Y4e€OHO-TPEHUPOBOYHBIE COOPBI.

AxTyanbHOcTh. CHIOPTUBHBIE COOPHI - 3TO TOA-
TOTOBUTENBHBII MEPUOJ] CIOPTCMEHOB Iepe]l HadaaoM
HOBOTO Ce30Ha. J[pyrMMm CIIOBaMH - 3TO BBIE3][ KO-
MaH/Ipl Ha TPEHUPOBKH, TOJIBKO B Apyroi ropos. Yaime
BCETO CIIOPTUBHBIE COOPHI TPOBOAAT B JISTHUH IIEPHO/L,
nepes HadyajaoM HOBOTO y4eOHOro roja.

st Toro, 9To0BI TOOUTHCS TyUIIeTro pe3ysibTaTa
B TOM WJIM WHOM CIIOPTHBHOM HAaIlpaBIICHHH, HEOOXO-
JUMO TIpmiarats Oomnbmne ycmaus. C Takol meipio u
OpPTaHU3YIOTCS CIIOPTUBHBIE COOPHI, YTOOBI B HehOp-
MaJIbHOM O0OCTaHOBKe OOJIbIIE CaMOCOBEPIICHCTBO-
BaThCsI U IPOrPECCUPOBATE.

CnopruBHble cOOpPBI MOTYT pa3BUBAThH OIpeJie-
JICHHBIH (U3MOJIOTHYECKUH TapaMeTp WM LEeHHBIN
HaBbIK, YBEJIMYUTh KOMMYHHKaOENbHBIE CBOMCTBa, a
TaKXkKe CO37aTh JyX KOHKYPEHTHOCTH MEX]y y4aCTHH-
KaM# COOPOB.

YueoHo-TpenupoBouHbie (YTC) c6opbl — 310
MeprOoJ MHTEHCHBHBIX TPEHUPOBOK, KaK JJISI OMBITHBIX

CIIOPTCMEHOB, TaK M JUIS HAYMHAIOINX. JTO HEOTHEM-
JIeMasi 4acTh TPEHUPOBOYHOTO IIPOIIECCa, OTBEYaromias,
32 IOBBIIIEHUE YPOBHS (DU3MUYECKOM, TAKTUKO-TEXHH-
YEeCKOH, NICHXOJIOTMYECKOH TOITOTOBKH, CIOCOOCTBY-
011351 BOCCTAHOBJICHUIO CIIOPTCMEHOB, TTOJIEPKAHUIO
ONTUMAJILHOTO YPOBHS TPEHUPOBAHHOCTH[2].

OT/INYUTENEHBIMU YepTaMH JIETHUX Y4eOHO-Tpe-
HUPOBOYHBIX COOPOB TIO TPEKO-PUMCKON OOphOe SIBIIS-
FOTCS:

1. VBenuueHWe TPEHEPCKOTO KOHTPOIS HAax
CIIOPTCMEHOM H ero pacropsiikoM JHs. To ects Ha c6o-
pax Mbl MO>KEM KOHTPOJIMPOBATh, YTO JIETH €/IST, IIBIOT
U TX;

2. Ecnmu MBI roBopuM 0 miaamem Bospacte (5-
9ner), To 3T0 emé U conmanu3aims. Jetu odmaroTCs
CO CBEPCTHHKAMH, YYaTCsi CaMOCTOSTEIHHO peIIaTh
OBITOBBIC ITPOOTIEMBI (JINYHAS THTHEHA, yOOpKa B KOM-
HAaTe...);
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3. VBenuuyeHwe TPEHUPOBOYHOW HArpy3ku, e€
MIPOJOIHKUTEIHLHOCTH, pasHooOpasus (3apsaka, 2 Tpe-
HUPOBKH YTPOM H BEUEPOM);

4.) CMeHa OOCTaHOBKH, ILTIOC OJarompHATHOE
BO3ACUCTBHE OKpYKaIOIIEeH Cpeabl.

B omimMume OT cIOPTHUBHBIX COOPOB IS B3pOC-
JBIX, JETSM JTAeTCsl MPOJOJDKUTENLHOCT HE OOJIbIle
JBYX HeJIeJlb, 4TOObI H30eKaTh NepeyTOMIICHUH U NICH-
XOJIOTHYECKHUX MOCIEACTBHH.

Pacnopsinok nHS Takoi ke, Kak U 'y B3pOCIBIX 3a
UCKIIIOUYEHHEM OoJiee TINATEIbHOTO HAOIOAEHUS 3a
MaJICHBKUMH CHOPTCMEHaMH. TpEeHHMpPOBKH IMoaOMpa-
I0TCS TPEHEpaMH HMHAMBUAYAIBHO AT KaKIOTO pe-
OeHKa, COTJIaCHO WX 3/I0POBBIO M (PM3MYECKOH MOArO-
ToBKH[4,5].

Llean ucceaoBaHust - BBISIBUT IMHAMUKY QH3H-
94eCKOI MOJATOTOBKHM CIOPTCMEHOB OTAEIECHUS I'PEKO-
puMcKoli OopbrOBI AJNTalicKOW KpaeBOH CIIOPTUBHOM
IIKOJIBI OJIMMITMHCKOTO pe3epBa B epuoJ yueOHO-Tpe-
HHPOBOYHBIX COOPOB.

Metoabl uccieA0BaHUS. HAOIIONCHHE, METOJ
cbopa (paKTHISCKUX TaHHBIX.

JletHne = y4eOHO-TPEHHPOBOYHBIE COOpPBHI IO
rpeko-puMcKoit 0oprbe roromei 2012-2015 r.p. 3aHu-
Maromuxed B KI'BY CIT "KCHIOP" r. bapnayna B
2021r 6pUIM OpraHU30BaHbI TPH dTala: MepBbIi Tam —
pecnyoiuka ['opHbiii Anraii, ¢. Yernor, Bropoii 3tam —
Anraiickuil kpaif, ¢ I'yceneroBo, Tpetuil 3Tam - pec-
ny6nuka I'opHblit AnTaid, c. Yenom.

Kaxapiii aTan gnuicst yeTelpHaauaTh qaei. Tpe-
HHUPOBKH JIETCH MPOXOANIN Ha TYPUCTHYECKUX Oa3ax,
B YKa3aHHBIX HaCEICHHbIX ITyHKTaX.

Hamu Oblm crienmaHbl 3aMephl ITOKa3aTened Kak-
J0T0 pebeHKa IPH BBHIIOIHEHNH CIICIYIOMNX (QHU3HIe-
CKHUX YNPa)XHEHMH B HadaJse MepBOTro M MO0 OKOHYaHUH
TPETHETO 3TANoB y4eOHO-TPEHNPOBOYHBIX cOOPOB: Oer
60M, MOATSATUBAHUS, BUC HA TYPHHUKE BBIIPHITHBAHHUSA C
HHU3KOTO Ce/a, IPBDKOK B JITUHY C MECTa, OT)KUMaHHS.

Ha ocHoBe mosryueHHBIX JaHHBIX MOXKHO CHETaTh
CIIEYIOIINE BHIBOJbI:

- Oer Ha 60M - u3 25 OHOMIIEH, MOKA3aTeIN yIyd-
IIMJINCh Y 6 CIOPTCMEHOB. TpEeHUPOBKH B OCHOBHOM
ObLTH HaNpaBJIEHBl HA Pa3BUTHE CHIIOBBIX MOKa3aTenei
1 001IyI0 PH3HUYECKYIO TIOATOTOBKY, OBLITH, KOHEYHO, U
KpOCCBHI, HO B MEHbIIIEM 00beMe. Tak jke Ha yXyAlleHne
Pe3yJIbTaTOB MOTJIA IOBJIMATH CMEHA BPEMEHH ClIauu
HOPMAaTHBOB, B Hayaje y4eOHO-TPEHHPOBOYHBIX COO-
POB HOPMAaTHBBI IPUHUMAJIN B TIEPBOH MOJIOBUHE JTHS,
a B KoHIe Y TC HOpMaTHBHI IPHHUMAIHN BO BTOPOH MO~
JIOBHHE JTHS;

- IOATATUBAHKUE - 21 CIIOPTCMEH yJIydunIl ToKa3a-
Tenu. B cpemHeM mokaszaTelb 1Mo TPYIe YBEITHIUICS
Ha 30%;

- BUC Ha TYpPHHUKE — MOKa3aTeib yIyJIumics y 22
CIIOPTCMEHOB.

- BBITIPBITUBAHUS C HU3KOTO cefla - y 8 CropTcMe-
HOB TOKa3aTellb OCTaJICs Ha MpeXHEM ypoBHe. B cpen-
HEM I10 TPYIIIE T0Ka3aTeNb BEIpoc Ha 25%

- IPBDKOK B JUIMHY C MECTa — ITOJIOKUTETIbHAS IH-
HaMuKa OpDIa 3adyuKcupoBaHa y 19 ciopTcMeHOB.

-OT)KUMaHHS — MTOKA3aTeb OCTAJICS Ha MPEKHEM
YpOBHE Y OJJHOTO CIIOpTCMEHA. B cpemHeM mokazaTens
rpymiy Beipoc Ha 44%.

VYdacTue B JICTHUX y4eOHO-TPEHUPOBOYHBIX COO-
pax MO3BOJISIET HE TOJILKO MOBBICUTH YPOBCHD (hU3HMYC-
CKOI1 ITIOJTOTOBKH, HO U 1a€T BO3MOXKHOCTh BOCITMTaH-
HUKaM MOOOMIATHCS C BEIyIUMH CIIOPTCMEHAMH, TPe-
HEPaMU B MHPE €TUHOOOPCTB, MIOJYYUB HE3aMECHUMBIH
OIBIT ¥ MOTHUBALIMIO.

YTC 310 Takke BO3MOKHOCTb 3HAUUTENBHO YIIy4-
[IATH CBOW ITOKA3aTeH IS BCEX YYaCTHHUKOB M OCO-
3HATh, YTO SANHOOOPCTBA — 3TO TSHKEIBINA TPYII, C IMO-
MOIIIBI0 KOTOPOTO pedsTa MOOMBAIOTCS BBIIAFOIIUXCS
pe3yIbTaTOB B CIIOPTE U B JKU3HU.
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OU3NYECKAS MOJEJb ' PABUTATMOHHOI O ITOJISI MAKPOTEJIA.
BbIBOJ] ®OPMYJIbI TPABUTAITMOHHOT' O B3AUMOJENCTBUS MAKPOTEJI

I'ypesnu I'.C.
Hoxmop gusuxo-mamemamuyeckux Hayx

Hucmumym unmezpayuu u npogeccuonanvroli adanmayuu

Abstract

M3pauns, Hemanus

The article examines the process of formation of the gravitational field of a macro-body and its internal struc-

ture.

It is proved that the reason for the emergence of a force in the gravitational field of a macro-body is the flow
of impulses of micro-particles and impulses of photons that form this gravitational field. The formula for the
gravitational interaction of macro-bodies is theoretically derived.

AHHOTAIUSA

B crarbe nccnenyercs npouecc 00pa3oBaHUs TPAaBUTALIOHHOTO MOJIS MaKpoTella U ero BHYTPEHHSISI CTPYK-

Typa.

Jloka3piBaeTcs, YTO MPUYUHON BO3SHUKHOBEHMSI CHUJIbI B IPABUTALIMOHHOM II0JIE MAKpOTEN SBJISETCA MOTOK
UMITYJIbCOB MHUKPOYACTHIl U UMITYJILCOB (DOTOHOB, 00pa3yoIIUX 3TO IPaBUTALHOHHOE 10Jie. TeopeTHyecK BbI-
BesieHa (hopMyJia IPaBUTAIIMOHHOTO B3aUMOCUCTBUS MAaKpPOTEJ

Keywords: gravity, center of equal pressure, flow of microparticles, pressure of light, matter, space, impulse.
KiroueBble ciioBa: rpaBUTallys, LUCHTP paBHOAABJICHHS, ITIOTOK MUKPOYACTHUIL], AAaBJICHUC CBETA, MATCPUs,

MPOCTPAHCTBO, UMITYJIBC.

1. O6pa3oBanue HeHTPOB PaBHOAABJEHHS B
rajJlakTHKe, PoskKIeHHe MAKPOTeJ U mpouecc 00pa3o-
BaHMsI TPABUTANIMOHHBIX MOJIeii MaKpOTeJl.

1.1 Oo6pa3oBaHue WUEHTPOB PaBHOIABJIEHMSI.
Poxnenune makporesa.

Hama ranakTtuka copepxut nopsaka 400 Mumiu-
apoB 3B€311. Kaxkmas 3Be3/ia u3ryyaeT B OKpyXKaroIee
MPOCTPAHCTBO 4T CTepajinaH MaTepHAILHYIO CyOCTaH-
IIMI0, N3 KOTOPOH OHAa COCTOUT. DTa MaTepHaIbHas Cy0-
CTaHIMS 3aIlOJHAET MPOCTPAHCTBO MEXIY MaKpoTe-
JaMu, 00pa3ys peTMKTOBOE COCTOSTHHE BELIECTBA B Ta-
nmakTHKax. M3 3TOH e MarepuanbHOW CyOCTaHIINU
obpasyrorcsi Makporena B raiaktukax. ComHIe —

3Be3qa cpegHeil BennuuHbl. COJIHIIE U3ITydaeT B OKpY-
JKarollee NPOCTPAHCTBO JI0 YEeTHIPEX MUJUIMOHOB TOHH
BeniecTsa B cekynay Puc.1 [4], [7], [8].

Takum o6pazom, CoslHIE M3Iy4aeT B OKpYKaro-
1ee MPOCTPAaHCTBO «COJIHEUHBIN BETEp», MPENCTaBIIS-
FOLIHI COO0I MaTepHaIbHYIO CYOCTaHIIUIO, TO €CTh I10-
TOK MOHHM3MPOBAHHBIX YaCTHI, UCTEKAIOIIUX M3 COJI-
HEYHOH KOPOHHI co cKopocThio 300 — 1200 xm/cek.

Kpome Ttoro, Comnne nzmydaer (GOTOHBI, Tpel-
CTaBJIAIOINE COOOH NOTOK UMITYJIbCOB, NTEPEIaBAEMBIX
MEX3BE3THOM Cpeou.

CKOpoCTh Tiepefaud HMITYJIbCOB MEXK3BE3THOM
CpezoH siBnsieTcss KoHCTaHTOH, paBHOH 300000xM/cek.

CONHUE MANYYAET 4 MASIHA TOHH BEWIECTBA B CEKYHAY

«BGE NEPEMEHbI B HATYPE BCTPE
CKONBKO YETO ¥ OH

MAIOWMECH, TAKOTO CYTb COCTORHIS, HTO
(OrO TENIA GTHUMETCA CTONKO NPHCOBOKYNATCH K
BPYIOMY» M. NOMOHOCOB

Puc. 1 Uznyuenue Coanyem mamepuanibHol cyocmanyuu
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B3aumoneiicTBre moToka GOTOHOB ¢ MaTepHaTb-
HOU cyOcTaHmmen atMocdepsl 3emi co3aéT koseba-
HHE OJICKTPOHHBIX 000J04YeK aTroMoB aTMmochepbl
cpenbl atMoc(epbl, KOTOPOE YeNOBEK BOCIPHHUMAET
CBOMMHM OpPraHaMH 4yBCTB KaK CBET.

Ceer mnpeojnoneBaeT paccrossHue or ConHua ao
3emun Oosee 4eM 3a 8§ MUHYT, @ IOTOK MaTepUabHOM
cyOCTaHIIMM JIBHW)KETCS K 3eMile Ha TpU MOpsaKa
JTOTIBIIIE.

CBeT, Kak W MHKpPOYACTHIBI, TIPH B3aUMOJCH-
CTBHH CO3/1aET JaBJICHUE HA MaTepHUANbHBIC Tela.

Hasnenne ceera m3mepun ¢pusuk. [1. H. Jlebenen
B 1899 roxmy, [2].

Tak kak COJTHEYHBIH CBET CO3/1aéT COJTHEYHOE J1aB-
JIEHHUE, CIIEI0BATENLHO, 3BE3/bI B TAJIAKTUKAX W rajlak-
THKH KOCMOca — Ommkaiiiieii yactu BceneHHoi, co-
3JIAI0T KOCMHYECKOE (3BE3HOC) TaBIICHHE.

3BE3mpl, kak u Hamrie CoiHIE, MOTYT H3Iy4aTh
TOJBKO TO, M3 Ye€ro OHHM cOCTOAT. COCTOAT 3BE3/bI, B
OCHOBHOM, U3 Tenus 1 Bogopoaa. CieaoBareiabHO, OHU
H3Iy4aloT B OKpyxkarouiee 471 crepajuaH MpocTpaH-
CTBO TeJINi, BOOPOJ W MHKPOYACTHIIHI, U3 KOTOPBIX
COCTOWT TelMHHd W BOJAOPOX (AJIEKTPOHBI, IPOTOHEI,
HEHTPOHBI 1 KOMOMHAIIUH STHX MUKPOYACTHIT).

Puc.2
Obpa3zosanue yeHmpa pagHoOagIeHUs 2PYNNOL 36€30 2ANAKMUKY

Kpome mMukpouactun, 38€31p1, kak u ConHIe, 13-
aydaroT ¢poronsl. Ha Puc.2 nokasana rpymmna 3BE3] ra-
JIAKTUKH.

[Jannas rpynna 3BE3] rajJlakTUKU, U3Jly4das MaTe-
pHaIbHYIO CyOCTaHIUMIO U (HOTOHBI, 00pa3yeT LEHTP
paBHOJIABJICHNUS], B KOTOPOM KOHIIGHTPUPYETCS 3Ta Ma-
TepuaibHas cyocranmus [6] , [8].

ITpoBenéM MBICTICHHBIH OKCIIEPUMEHT, IEMOH-
CTpHpYIOIINiI 00pa3oBaHWE LEHTPAa PABHOJABIICHUSL.

Ha Pwuc.3 nokaszaHa cdepa ¢ OECKOHEUHBIM KOJIAYE-
CTBOM OTBEPCTHUH Ha €€ MOBEpXHOCTU. M3 Kax10ro or-
BEPCTHUS MCTEKaeT CTPYS BOJBI WM BO3/yXa, HAIpaB-
JIeHHast BHYTpb cepbl. B chepy momemén nérkuid ma-
puk. Ecniu Hanop cTpyii 6yAeT oANHAKOBBIM, TO IIAPUK
3aiMET TIOJIOXKEHUE B LIEHTPE DPABHOJCHCTBUS ITHX
CTpPYH, KOTOPBIM MOKHO Ha3BaTh LEHTPOM PABHOJAB-
nenust. llapuk pacnonoxurcst B ieHTpe cdepsl.

PACMONOXEHWUE NENKOrO WAPUKA B LUEHTPE
OABMNEHWA BOAsIHbIX CTPYWA B COEPE

NErKANA LWAPKUK

Puc.3
Onvim, OeMoOHCmMpUupyrowuil 06pazosanue yeHmpa pasHooasieHus

Ecnu sxe Hanop cTpyit OyAeT pa3iudHBIM, TO IIa-
PHK 3aiiMET MOJIOKEHUE B LICHTPE PaBHOABJICHHUS, 00-
Pa30BaHHOTO HALIOPOM CTPYH, HO HE B LIEHTPE C(HEpBL.

JlanHas rpynmna 38e3] 06pa3yer USHTp paBHOAAB-
JIeHUsI, KaK B BBINICOIMCAHHOM MBICIICHHOM JKCIIEPH-
MEHTe.

B o5TOM MecTe TPOCTPaHCTBA IPOM3OMIET
BCTpEYa, CTOJIKHOBEHHE U B3aUMOTOPMOMKEHUE MOTO-
KOB YaCTHUII MaTepHH, M3IydacMbix 38é3namu [6] , [8].

YacTuLbl U3MEHAT TPAEKTOPUU CBOETO IBUKEHUS IIPU
CTOJIKHOBEHHH, CO3/1aBasi Kak Obl MHIICHb JJISI BHOBb
MIPUOBIBAIOIINX YaCTHI] BELIECTBA.

B nentpe paBHOmaBIEeHHs CO31AETCS MOBBILICH-
Hasl TUIOTHOCTh BEIIECTBa, 00pa30BaHHAsl M3ITy4YEeHHEM
9TOM rpynmnsl 3Be3A. Tak ’ke B 3TOM MECTe NPOCTpaH-
CTBa MPOM30UIET KOHLIEHTPALMSI IOTOKOB UMITYJILCOB
(hoTOHOB, TepenaBaeMbIX MEX3BE3MHON cpelol B
LIEHTP pPaBHOJABIICHUSL.
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IToTox MuKpodacThIl U (OTOHOB CO3MAET AABJIC-
HHE HA MaTePHATBHYIO CYOCTAHITNIO, KOTOPAast KOHIICH-
TPUPYETCS B LIEHTPE PABHOIABICHUSL.

JlaBneHre MeX3BE3IHOTO ra3a BHE LIEHTPOB paB-
Honasiernus cocrasiser 10715 + 1071° Ila. Pacuérsl,
NPOBEJCHHEIE TIPH MCCIIEI0BAHUH TIpoLiecca 00pasoBa-
HUS [IEHTPa PaBHOIABIICHHS ITOKA3aITH, YTO B YCTONUH-
BOM IIEHTPE PaBHOMABJICHHS BEIHYMHA JABICHUS CO-
crapaser 107° ITa [6],[7]. Takum 06pa3om, MUHMMAIb-
Hast BEITMYMHA JIaBIICHHS TIPEBBIITACT
CPEMHECTATUCTHYCCKYIO BEIMYHWHY [aBICHHE MEXK-
3Bé3mHoro raza B 10° + 1013 pas.

Tak Kak 3Be3NBl, HM3IyYAIOIIHE MaTEePHAIHHYIO
CyOCTaHINIO, ABIKYTCS 1O ONPENEICHHBIM TPAaeKTO-
pHsIM, TO BHOBb 00pa3yrolasics Macca BEIIeCcTBa B LICH-
Tpe paBHOJABJICHUS, TAK)KE HAUMHAET JIBUTaThCSl BME-
CTE C HUMHU.

Co BpeMeHeM Bce 0obllie M OOJBIIE YacTHIL 3a-
TOpPMa)KUBAETCsl B 3TOM MecTe mpoctpaHcTBa. Co3zaa-
eTcs Bce OoJee mioTHast ¥ Ooyiee 00bEMHAsT MUIICHb
JUTS IPUJICTAIOIINX YaCcTUI] MAaTEPUH.

[IpoucxomuT mnepekauka MaTepuM, H3ITydacMOn
JAHHOW Trpynmod 3BE3N B 3TO MECTO TalaKTUKH.
HmeHHO B 3TOM MecTe 3apokaaercst Makporeno Puc.4,
[5].[8]. o mepe yBenMueHHUS YHCIIA YACTHUI YBEIHYH-
BAETCA IJIOTHOCTh BEIIECTBA.

POXAEHUE MAKPOTENA

P
it IRy
=y A

%O 74

St

Pooicoenue maxpomena

YacTulipl, CTAIKUBAsACh, IEPEJAIOT CBOM UMITYJIbC
B LIGHTP BHOBH 00pa30BaBIIEHCS MacChl, CO3aBast BCe
Oouplliee M OoJbllIee JTaBJICHWE B LIEHTPE MaTepHallb-
HOTO 00pa3oBaHusl.

[Toka MIOTHOCTH MaTepHalbHOW CYOCTaHIIMU B
[EHTPE PAaBHOIABICHUS Maja, MPOOErH MUKPOYACTHUI]
Oonpmime.

Martepus YIJIOTHSIETCS,, CHPECCOBBIBAETCS, CTYy-
mraercs. MHUKpOYacTHIBI, paHee CBOOOTHO IepeMe-
IIABIIHECS, OTPAHUIHBAIOT CBOU MPOOETH BCIIEACTBUE
YBEJIMUYEHUSI KOJIMYECTBA MUKpPOYACTUL. YBEJIUYMBa-
€TCs1 YUCJIO COYAAPEHUIL.

JlaBneHue B 1ieHTpe 00pa30BaBIIEHCS MAaTEpUATTb-
HOW CyOCTaHITNH yBEITMUHUBACTCS.

HaunnatoT 006pa30BBIBaTECS MEPBBIE JIETKHUE dJIe-
MEHTHI BELIECTBA — BOAOPO U I'eJHil.

B pe3ynbraTe KOHIICHTpAlMU MaTepUAIEHON Cy0-
CTaHIMM 3apOKIAETCsl Ta30MbUIEBasi TYMaHHOCTb. Tak
KaK 9acCTHUIBl B TYMAHHOCTH OTHOCHTEIBHO CBOOOIHO
HepeMeIaoTcs, ABIKYTCS APYT BO3JE ApYyra, TO OHa
OyzeT XOJIOTHOM.

Ho ¢ poctom macchl, MIOTHOCTH, TOBEPXHOCTU U
00BbEMa TYMaHHOCTH PACTET JaBJICHHE B LEHTPE ATOU
TyMaHHOCTH.

[Ipu nanpHee KOHUEHTPAMU MUKPOYaCcTHI] B
LIEHTPE PABHOJABIICHUSI M YBEIMUEHUU JIABICHUS POXK-
naetcst Makporeso Puc.4. MakpoTeno IOCTOSHHO yBe-
JINYUBAET CBOIO MacCCy.

B mpormecce aBomonu MakpoTena o0paszyroTcs
BCE AJIEMEHTHI BEIIECTB, MPEACTABICHHBIC B TaOHIe
Menneneesa.

Bce marepuanbpabie 00pa3oBaHUs OT 3BE3/IBI B Ta-
JIAKTUKE JI0 TAJIAKTUK B METarajakTUKE U MeTarajiak-
THK BO BceleHHOW CTHUCHYTHI, COaBIICHBI, yTpamOo-
BaHBI TOKAMHU MHKpoYacTuI u poTtoHoB Puc.4, [4], [7],
[8].

1.2 TIoTOK MMMYJbCOB MHUKPOYACTHL M HM-
MyJIbCOB (D)OTOHOB

O003HaYMM TOTOK MHUKPOYACTHUI[ U TIOTOK (OTO-
HOB, TIOCTYMAIOIINX B IIEHTP PaBHOJABJICHUS OT 3BE3I,
CHMBOJIOM 60 Puc.5.

CyMMapHbIi TOTOK MHUKPOYACTHIL U MTOTOK (OTO-
HOB, TIOCTYMAIONIWN B IIEHTP PaBHOJABJICHUS OT 3BE3I,
pacrosIoKEHHBIX B WHTEpBajie 47 cTepajuaH, 3aIu-

LIETCSI B BUJIE 4n60 Puc.2.
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Puc.5
=
Homoxk umnynvcos 4n®, 6 yenmpe pasnoodaeneHus

IloTok MUKPOYACTHUIL U TTOTOK (pOTOHOB 47Iq)0, HBPI)KyIHPIﬁCH B IICHTP paBHOJAABJICHUS, B3aPIMO)IeI7[CTByeT C

MAaKpOTEJIOM, 00pa30BaBIIEMCS B IICHTPE PABHOJABICHNS.

&

MAKPOTENO ¥
&
A

¥ %
TPABUTALIMOHHOE
neE
MAKPOTENA

Puc.6
Tepeoaua umnynvcos mukpouacmuyamu ammocgepvl Ha NOBEPXHOCHIb MAKpOmend

Ecmm makporeno mmeer atMmocdepy, Kak Harma
3emutst, To aTMocepa HaXOIUTCS O IEHCTBUEM TIO-
TOKa MHKPOYACTHUI] M MOTOKa (POTOHOB 4n50 Puc.6.
ATmMmochepoit MPUHATO CYUTATH Ty 007IaCTh MIPOCTPaH-
CTBa BOKPYT 3eMJIH, B KOTOPOM ra3oBas cpeja Bpaiia-
eTcst BMecTe ¢ 3eMIIEl, Kak equHoe 1esioe. ATMochepa
3eMiu npeAcTaBisieT co00 MIOTHO YIaKOBaHHBIE MO-
JIEKYJIbI KACJIOPO/A M a30Ta, HAXOISIUECs IO/ JaBie-

HUEM, CO3/JaHHBIM [I0TOKOM UMILYJIbCOB 4n50.
IIpocTpaHCTBO BOKPYI MakpoTeaa MOKHO IIPEJ-

CTaBUTh B BUJIE YCIIOBHBIX C(PEPHUECKUX SKBHUIIOTEH-

LUaJIbHBIX IOBEPXHOCTEH, BIIUCAHHBIX APYT B APYyra, C

LEHTPOM, COBITAJIAIOIINM C IIEHTPOM MaKpoTea. DKBH-
MTOTEHIMAJIbHbIE TIOBEPXHOCTH — 3TO TOBEPXHOCTH PaB-
HOTO MOTEHIHAaa, IPeACTaBIAIONe co00il HOBEpPXHO-
CTH PaBHOMEPHO pacrpeieIEHHOT0 TOTOKAa UMITYJIECOB
47150 Ha €JUHUILY TUIOLIaAu.

IToTox MMKpo4acTHI] U MOTOK (POTOHOB 47'[60,
JBIDKYIIMICS B IIEHTP PaBHOJABICHUS, B KOTOPOM
HAaXOJUTCSI MaKpOTEJIO M4, TIEPeceKaeT YCIOBHBIE JK-

BUIIOTEHIIMAJIbHBIE TOBEPXHOCTH BOKPYT MakpoTena
Puc.7.

[PABUTAUMOHHOIO NONsA

60 = const

. N\ ——F— . Do

do MAKPOTENO |
& \

Puc.7
ITnowaou Sy u S, sK6UNOMEHYUATLHBIX NOBEPXHOCMEN
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Ha Puc.7 noka3zana npou3BoJibHAsI S5KBUITOTEHIIN-
aJbHAs MMOBEPXHOCTH IUIOMIABI0 Sy paauyca R Bokpyr
MakpoTena

Sg =4n R? @)
U SKBHIOTEHIMATbHAS TOBEPXHOCTh MIOMIABIO

S, panuyca I, SBISIOMIENHCS IUIOIMAIbI0 MOBEPXHOCTH
MakpoTesna

S, = 4nr? )

Ha Puc.6 u Puc.8 nokasano B3auMoAeHCTBHE I10-

-
TOKa MHKpPOYACTHUI] ¥ TTOTOKa GoTOHOB 47D,y ¢ Makpo-
TenoM Maccel ml.

noTok _®o_MUKPOYACTU

VNN NOTOK @ yun UMNYNLCOB B LEHTP

PABHOOABNEHVS
o
®o = const

_ . — mo
60 MAKPOTENO | :

m1

G

®o \74

Puc.8
R
Iomoxk muxpouacmuy u nomox pomonog D, 6 yenmpe pasnooasieHus

1.3 Oopa3zoBaHue rpaBUTALMOHHOIO IOJISA
MAaKpOTeJia U ero BHYTPEHHsISI CTPYKTypa

Makporeno, oOpa3oBaBuIieecsi B IIEHTPE PaBHO-
JaBJICHUS, CBOEH MacCON HaYMHAET HKPAaHUPOBATh MO-

=
TOK MHKPOYAacTHIl W MOTOK (GoToHOB 4nd,, IBIKY-
muiics B IEHTP PaBHOJABIICHUS.

B pesynbraTe 3KpaHMpOBaHMSA MAaCCOi MakpoTena

MOTOKA MUKPOYACTHII X ITOTOKA (POTOHOB 4n60, MOCTY-
MAONINX B IIEHTP PaBHOJABIICHUS, IPOUCXOJUT TIepe-
pacmpezieneHye 3Toro MOToKa B IMIPOCTPAHCTBE, OKPY-
JKAIOIIEM MaKpOTEJIO.

Ha skBUNOTEHIMANBHBIX TTOBEPXHOCTSIX, B OKPY-
JKAIOLIEM MaKpOTENIO IPOCTPAHCTBE, CO3JAaETCs pas-
HOCTb IOTOKOB MHUKPOYACTHII ¥ OTOKa (JOTOHOB.

OTa pa3HOCTh MOTOKOB MHKPOYACTHUI[ M NOTOKa
(hoTOHOB 00pa3yeT rpaBUTAIIMOHHOE TI0JIE MaKpoTesa
(3], [5].

Hccnenyem mpouecc oOpa3oBaHusI pa3HOCTH TO-
TOKOB M 00pa30BaHNe IPaBUTAIOHHOTO TIOJISI Makpo-
Tena ml, TO €CTh €ro BHYTPEHHIOO CTPYKTYpy Puc.9.

1.3.1 Pa3HocTh NOTOKOB

BaecéM Teno Maccoil m2 B TOUKY «A» Ha 3KBUIIO-
TEHIMAIBHYIO TIOBEPXHOCTh paanmyca R, B OKpyxkaro-
mee Makpotena ml npoctpanctso Puc.9.

MaxkpoTteno ml cBoeit Maccoit OynmeT 3KpaHUpO-

BaTh MOTOK MUKPOYACTHUI] 50, B TOYKY PAaCIIOJIOKECHUS
Tena m2.

Tak kak Macca ompenensercs NpOH3BEICHUEM
IUTOTHOCTH Ha 00BEM, CIIEIOBATENBHO, ISl JAHHOHN Be-
JIMYUHBI MACChI U INIOTHOCTH, TOBEPXHOCTH TEJIA, 0o
00bEM Tenla Ha OTPEACISIOT SKPAHUPYIOIIeH CIOCo0-
HOCTH TeJa.

B touke «A» Ha Tesno Maccoit m2 OyaeT neicTBO-
BaTh JiBa IIOTOKA - MMOCTOSIHHBIN IMOTOK MHUKpOYACTHUI U
HOTOK (OTOHOB 50, cO37aBacMblil I'pyNION 3BE3] B
HECHTPE pAaBHOAABJICHUA U ITOTOK MUKPOYACTHUIL X TIOTOK
(doToHOB 51, HE SKpaHUPYEMBIH MaKpOTEIOM Maccoi
ml.

MakpoTesno cBoei Maccoit m1 skpaHHUpYeT 4acTb
IMOCTOAHHOT'O MTOTOKAa MUKPOYACTUIL U TTIOTOKA (bOTOHOB
50 B TOYKY «A», To ecTh Ha Teno m2. O6o3HaAUUM
SKpPaHUPYEMBIH MaKpOTENIOM IOTOK MHKPOYACTHI[ U

HOTOK ()OTOHOB CUMBOJIOM D ;.
PA3HOCTb MOTOKOB

Puc. 9
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He skpanupyemsiii moTox 51 MHKPOYACTHI U (O-
TOHOB Ha TeJI0 M2 CO CTOPOHBI Makporena ml Oyaer
paBeH Pa3HOCTH MOCTOSHHOTO TOTOKA 50, MHKpOYa-
CTHII 1 POTOHOB CO3aBACMOTO JAHHOM TPYIIIION 3BE3 ]
B IICHTPE PaBHOAABIICHUS M SKPAHHPYEMOTO MaKpOTe-
JIOM TIOTOKa 5,,11 MHUKPOYACTHII ¥ (OTOHOB:

—

ch = a50 - a:))ml (3)

Ha teno m2, pacnosnioxeHHOE B TOUKE «A», Ha K-
BUTIOTEHIIMATBHON TMOBEpXHOCTH paanmyca R Oyxer
—
neiictBoBaTh MOTOK A®y, paBHBIN Pa3sHOCTH ITOTOKOB
(Do = (Dl-

AaR = 60 - 51 (4)

[Moncrasum B hopmyity (4) HOTOK 51 n3 hopMyJIBl
©F

— —

AR =B, - By =B, — (D - Bppy) = By ~m1 (5)

—

ADp= D,y ~ml (6)

B pesynpraTte mepepacnpeneneHusl MOTOKA MHUK-

=
pouactur 1 pororo P, Maccoit makporena ml B iro-
0011 TOUKe MPOCTPAHCTBA Ha JIF0OO0H SKBUITOTECHIINAIb-
HOHM MOBEpXHOCTH paauyca R BOKpyr mMakpoTena, 00-

-
pazyeTcs pasHOCTh HOTOKOB A®p MHKpOYacTHL H
(hoTOHOB.

PasznocThs moTOKOB MHUKpOYaCTHUll U (bOTOHOB AE))R
B J1000# TOuKe OKBHUIIOTCHIIUAJIBHBIX HOBerHOCTeﬁ -
BCJIMYMHA MCPEMEHHAA U 3aBUCHUT OT paJguyca R sxBH-
HOTCHHHaHBHOﬁ MOBCPXHOCTH, HaA KOTOpOﬁ pacmoJio-
JK€Ha 5Ta TOYKa.

PazHOCTh IOTOKOB AED)R MHKpPOYACTHUI]  (HPOTOHOB
MIPONIOPIMOHATBHA IKPAHUPYIOIEH CITOcOOHOCTH 6,,11
Macchl Makpotena ml, hbopmyina (6).

Takum 00pa3oM, TpaBUTALMOHHOE IOJIE MAaKpO-
Tena o0pa3yercs MOCTOSTHHBIM TTOTOKOM 50 MHKpOYa-
CTUI ¥ ()OTOHOB, CO3JaBAEMBIM JIaHHOW IpyNIoHN 3BE3]
B TOYKE PaBHOJABJICHHUS M TIOTOKOM 51, oOpazoBaH-
HBIM IIepepaclpesieieHHeM NOTOKa MHKPOYACTHL[ U
(doToHOB 50 Maccoii makpotena m1.

B pesynbrare B3anMoAeHCTBHS TIOTOKOB 50, u 51
B JII000# TOUKE rPaBUTALIMOHHOTO MTOJIsl HA SKBHUIIOTEH-
LMaJIbHBIX MOBEPXHOCTIX paguyca R oOpasyercs pas-
HOCTH ITOTOKOB AaR MuUKpoyacTull 1 (oroHos (PDop-
Mmyna (5)).

1.3.2 IloTok MMIYJILCOB 41'[6£(m1) Ha YKBHIIO-
TeHIHATbHBIX NMOBEPXHOCTAX B TPAaBHUTAIMOHHOM
noJjie MaKpoTeJsa

-

Pasnocte 110TOKOB 4TAD R (1) MUKPOYACTHIL U
(oToHOB, 00pa3oBaHHAs Ha YKBUIIOTEHIUAIBHBIX TO-
BEPXHOCTSX pasuycoB R, o0Opa3yeT MOTOK MMITYJILCOB
MHUKpPOYacTHII ¥ (POTOHOB.

O603Ha4UM TIOTOK MMITYJIBCOB COOTHOIIEHHEM
41'[CD£(m1).

3anwuiem nporecc 00pa3oBaHus MOTOKA UMITYJIb-
COB 41152(,,11), CO3/1aBa€MOI'0 Pa3HOCTBIO ITOTOKOB

-
4TAD g (1) MUKPOYACTHIl U (POTOHOB HA IKBHIIOTEH-
OUABHBIX TTOBEPXHOCTAX paanyca R B rpaBUTaMOH-
HOM TToJie MakpoTena m1l:

An(Dy — B;) = 4TAD, - 4TDh ., (7)
HpOL[CCC nepeaayu MMiyJjibCoB B Cpeac ACMOH-

CTPUPYIOT YCTPOHCTBO, Ha3pIBAEMOE «KOJBIOENs Hbto-
toHa» Puc.10.

EWNIMAPOHLIE WAPGI

/|
f/u |

€ 33033009300358588 ¢

vi

Puc.10
Onvim, demoncmpupyowuil nepeoayy umMnyibea

IIpencraBuM npouecc nepeaayy UMILYJIbCOB C I10-
MOIIBI0 OWITHAPAHBIX IIapoB. Pacmonoxxum Ousum-
apJIHbIe maphl Kak nmokazano Ha Puc.10 (). TIpunoxum
HMITYJIEC Px MepBOMY IIapy, Kak rmoka3aHo Ha Puc.10
(1. Nmmynec P Oyzer mepemaH MeXAy IIapaMu, HO
IIapsl OCTAHYTCA Ha MECTE.

AHaJOrM4YHBIN NpolLecc NPOUCXOUT, HAIIPUMED,
B cpexe armocheps! 3emun. IIOTOK HMITYJIBCOB
4n3§(m1) nepenaéTcs B3aMMOJIEHCTBUEM DJIEKTPOHOB
JJIEKTPOHHBIX 000JIOUEK aTOMOB aTMOC(hephl 3eMITH.

1.3.3 Hanps:xkéHHOCTH, cO31aBaeMasi MOTOKOM
HMITYJILCOB 41'[3‘,;(,,11)

IToTrox uMITyIBCOB 41'[CD’;(m1) CO3/1a€T HANPSOKEH-
HOCTb GR PaBHYIO OTHOUIGHHIO IIOTOKA HMITYJIbCOB
—
41'[<D§(m1) K wiomanu Sgp = 47TR? JKBUIOTEHIHAIb-
HBIX IOBEPXHOCTEM.

- 4T(Pg—D;) _ 4TAD R 4"32(1111)

G
R 4mR2 41R2

8
4ATR? ( )
®dopmyna (8) ompenenser HanpsHKEHHOCTh, Kak

—
CIOCOOHOCTH MTOTOKA MMITYJIBCOB 41t(l>£(m1) MpOU3Be-

CTH JICHCTBHE HA MaT€pruaJIbHOEC TCJI0, PACIIOJIOKEHHOC
Ha 3KBI/IHOT€HIII/IaJ'ILHOI71 MOBEPXHOCTHU paguyca R.
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Bektop HanpspkEHHOCTM TMOTOKAa HUMITYJIBCOB
41Td>£(m1) BCET/Ia HAIPaBJICH B LICHTP PABHOAABIICHUSI.

1.3.4 I'paBuTaANIMOHOE NT0JIe MAKPOTEJIa
I'paBUTALIMOHHOE TI0JIE MAKPOTENIa CO3AaETCsl Mo-

=
TOKOM HMITYJIECOB 41TCD§(m1). IToTox wumMMmynbCOB
411(I>§(m1) o0pa3yeTrcs pa3HOCTbIO OTOKOB MUKpOYa-
—
ctu ¥ GoToHOB 4TTAD ;.
Pa3sHOoCTb NOTOKOB MHKpOYacTHL U (OTOHOB
=
4mAD, co3maéres:

-
- IIOTOKOM MHKpOUYacTHIl ¥ (oToHOB 41D, m3Iry-
YaeMBbIX TPYIIIOH 3BE3] B LEHTP
PaBHOmaBIcHNS;

(O /' .

=
- IOTOKOM MUKpodacTHIl 1 (oToHOB 41d,, 0Opa-
—

30BaHHBIM IIepepacnpenencHueM notoka 4md, mac-
coif MakpoTena.

1.4 B3aumopaeiicTBHEe ABYX MaKpoOTeJ. BHIBOJ
(opmyJIbI rTPABUTALIMOHHOIO B3AMMOAEHCTBHSA TeJl

Hccnenyem mpouecc B3aMMOIECHCTBUS T'paBUTA-
LHOHHOTO TIOJIs,, 0Opa30oBaHHOIO MakpoTeiaoM ml ¢
MaKpOTEJIOM MZ pacloyIOKEHHBIM B TPaBUTAI[HOHHOM
mojie MakpoTesna m1l Ha SKBUIIOTEHIMATILHON MOBEPX-
HOCTH paauyca R,,; U mpouecc B3auMoJeHcTBuUs rpa-
BUTALMOHHOTO MOJIsI, 00pPa30BaHHOTO MaKPOTEJIOM M2
¢ MakpoTenoM ml pacHosoKEeHHBIM B I'PaBHTAallMOH-
HOM I10JI€ MAaKpoTea M2 Ha SKBUIOTEHIUAIBHOMN IO-

BEpPXHOCTH panuyca R,,, Puc.11, [4], [S], [7].
D, /

J—

Puc. 11 Bzaumooeticmsue 08yx maxpomer

Macca Makporena ml 3KpaHHUpPYET IOTOK HMM-
—
MyJnbCcOB MHKpoyacTHn 4md, B okpyxaromiee MHpo-
CTPaHCTBO, 00pa3ysl MOTOK MMITYJIbCOB MHUKPOYACTHUI]
—
4m@, [3], [5].

B pesynbrare 3TOr0 3KpaHMpPOBAHHS Ha SKBHIIO-
TEHIMAaJIbHOM MOBEpXHOCTH paanyca R (m1l) co3maéres
pa3sHOCTh  TOTOKOB  HMMIIYJIbCOB ~ MHKPOYACTHI]

— —
41t (®y — @,). O603HAYNM ATy Pa3HOCTh HOTOKOB M-
IyJIbCOB  MUKPOYACTUIl BbIPAKEHUEM 4TC ADp 1)
Puc.11.

Ha30B&M pa3HOCTH IOTOKOB NMITYJILCOB CO3/1aBa-
€MBIX Ha SKBHUIOTECHIIHMAIBHBIX ITOBEPXHOCTAX pajiuy-
COB R B IpaBUTALlMOHHOM IOJI€ MakpoTena ml moro-
KOM HUMITyJIbCOB MHUKPOYACTHII U 0003HAYUM CHMBO-
J0M 41'[<D£(m1).

b .

[otok uMIynbcoB MUKpodacTull 4m®Pp 1y JeH-

CTBYET Ha TeJIO M2 pacrojoXeHHOE B JIF000 TOUKE K-
BUIMOTEHIIMANBHOM MOBEPXHOCTU M BCErJa HAIpaBIICH
K MakpoTery ml

O0603HaUNM IOTOK WMITYJIBCOB MHKPOUYACTHII
4n®§(m1) JEHCTBYIOIMI HA TEJIO M, CYMMAapHbIM UM-
IIyJIbCOM MHKPOYACTUL Prm, m,)-

B pesynabraTe nedcTBHS CyMMapHOTO MMIYJbCa

-
MHUKPOYaCTHI P, m,)Ha TENO M, B TPaBUTAIMOH-
HOM II0JI€ MAaKpoTeIa M, Ha TeJo My, OyaeT co3naHo

JAaBJICHHUC. O003HaUNM JaBJICHUC CHUMBOJIOM

D R(mq —-mj3)"

JlaBnenue BR(m | >my)> CO3/1aBAEMOE CyMMapHbIM
HUMITYJIBCOM Ha TE€JIO M, B 'PaBUTALIMOHHOM I10JI€ MaK-
poTena m; co3naét cuiry. O603HAUMM CHITY CHUMBOJIOM
ﬁR(ml —my)-

OmnmcaHHBIA TpoIecC IEMOHCTPUPYET (GopMyIia
(9) u Puc. 11.

4T (Dy — D) = 4T ADp gy = 4T PR (1) = Greny)

_ 4n®Phimy
4mR2 |
4mi®F
R(zml) 3 m2
4R,
A 47[52(1111) -
- PR(m1 -mj) (m 3m2| -
4 4n3£(m1) _
DR(m, -mj) (W 3 mZ) =
-7 ATABR (1)
=DRr(m; »m,) (W 3 mZ) -
D 4mtm1l
(Aq)(ml)le; (l)OpMlea (6)) = prrray -m2 =
= rr;_l . m2= ml~2m2 - ﬁml—’mz = ﬁNev (q)op_
Rin1 R

Myina rpaButanuu HetotoHa ) (9)

-
ITorok 4m ®,, oOpa3oBaHHBIN NAHHOW TIPYIOMH
3BE3]] MOCTYNAET B [IEHTP PAaBHOAABIICHHS.
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Maxkpoteno m1 cBoeli Maccoi SKpaHUpPYeT H Iie-
pepacrpenensieT moToK 41T(DO, o0Opa3ys MmoTok 41 CID1
Puc.11.

Ha »KBUNOTCHIMANBHBIX TTOBEPXHOCTAX, paany-
coB R, okpyxawmux Makpoteno m1l obpasyercst paz-
HOCTh IIOTOKOB 41'[(50 - 6)1) = AaR(ml)

PasHocTh IOTOKOB A5R(m1) o0OpasyeT rpaBUTaLU-
OHHOE 1oJie MakpoTena m1.

B mo6oii Touke TrpaBUTAIIHOHHOTO TIOJS MaKpo-
Tena m1l pa3HOCTh OTOKOB AE;R(ml) CO3M1a€T TIOTOK

-
UMITYJIbCOB MHUKPOYAaCTHI 41'[<D§(m1).

INoTok MMITyTBCOB MUKPOYACTHUI] 41'[CD§(m1) co-

R
371ET HANPSKEHHOCTD (g ;1) HA IKBUIIOTEHIIHATBHOM
MOBEepXHOCTH pamuyca R(ml) Ha kKOTOpOil pacmoio-
>KEHO MakKpoTesio m2.

TP
41T(I)R(m1)
4mR2,,

Grem1) = (10)

INoTox MMIYIBCOB MHKPOYACTHUI] 41'[5£(m1) Jen-
CTBYET Ha MaKpOTEIOM M2, PacHoI0KCHHOE Ha SKBHU-
MOTEHIMAIBHOM MOBEpXHOCTH paanyca R(ml) B rpa-
BUTAI[IOHHOM TI0JIe MakpoTena m1.

ZP
41'[CDR(m1)
4TRZ, |

3 m2 (11)

B pesynbprate 3TOrO B3aMMOIEHCTBHS K MAaKpoO-
Telry m2 OyneT NMpUWIOKEH CyMMAapHbBIH UMITYJIbC I10-
TOKa MHKPOYACTHII, HAIIpaBJICHHBIH K MakpoTremy m1l
Puc.11.

M - mZ) (12)

=
pR(ml -my) ( 47TR72n1

CyMMapHBblii UMITyJIbC MUKPOYACTULl Pr(m, ~m,)

NPWIOKEHHBII K MakpoTely M, B I'PaBUTallMOHHOM
—

T0JIe MAaKpOTesa My, CO3/1aCT aBieHue Dr(m, ~m,) Ha

MaKpOTEJI0O M, B I'PABUTALIMOHHOM II0OJIE MakKpoTela
ml.

- 4ok m
DR(m1 -my) (ﬁ 3 m2> (13)

41—7TR72n1

B paznerne 1.3.1 (popmyist (5),(6)) 1oka3ano, 4to

pa3HoCcTh IOTOKOB ADp mponopIoHaibHa SKpaHUPY-
tomeit ciocobnoct @,,, Maccsl Makporena ml.

(14)
IlockonbKy pa3HOCTh MOTOKOB 4-1'[A5R o0pazo-

BaHa W MponopuruoHaJIbHa Macce Tejla m1, MOXXHO 3a-
MMACaTh CJICAYIOMICC BhIPAKECHUC

41'[ACDR(m1) 4mtm1
————"m2 > —— m2= F
2 R(m; »m
ATRy, 4 47rle (myq 2)

m1l m1l-m2
o m2=E o

2 2 Nev
Rin1 Rin1

(15)

R,,1 panuyc 3KBUMNOTEHIIMAIBHOM MOBEPXHOCTH B
rPaBUTALIMOHHOM TOJIE MaKpoTena m1l.

AHaJOrM4HO B3aMMOJICUCTBYET MakpoTesia m2 ¢
MakpoTenom ml

3anuieM Mpolecc B3aUMOACHCTBHS MakpoTena
m2 ¢ makporenom ml Puc.11, (dpopm.16).

4m (CDO - CDZ) =4m ACDR(mZ) = 4T[(D§(m2)

4mdh
A (m2)
- G = =7
R(m2) 4RZ,
— .
- R
4mR}, 4mRZ,
_ [4nd®
N DR R(2m2) = ml
4mR;,
— Dy (—“f,i—’i“”” = ml) -
(ACD(mz)“'mZ dopmyaa (10)) = 4nm2 ml =
2 2-m1
_}I;E m1l _mern“: =Fppm1 = FNW

(bopmysa rpaButanuu HeroTona ) (16)
U3 popmyst (16) cnenyer:

41tm2 m2-mil

41'[A5R
2 22 - ml= 2
4T Ry, 4T R,

ml =

— = Fyey(m2 — m1)(17)

R,» panmyc SKBUIIOTEHINAIBHOM TOBEPXHOCTH B
TPaBUTAIIMOHHOM II0JIE MakpoTena m2.

Ha Puc.11 noka3aHo, 9T0 paguycsl Ry,q U R;,5 3K-
BUITOTEHIMAJBHBIX IOBEPXHOCTEH TI'paBUTALIMOHHBIX
moJie , co3raBaeMbIX MakpoTeroM ml u TeroMm m2
paBHBI MEXKy c000ii 1 paHsl R.

(18)

CpasnuBas popmyis (15) u (17) Bugum, 9To cra

B3aUMOJICHCTBUSA MaKpOTena ml c MakporesnoMm

ml-m

N
m2 Fy.,(m1l - m2 ) = paBHa CUJIE B3aMMO-

ml

,I[eﬁCTBPIfI MakpoTeJia m2 C MaxkpoTeJIOM

=3 m2-ml
ml Fy,,(m2 - ml)=—"3—
Rz
ml- m2 m2-m1l m2-m1l =
2 = 2 = :FNev(ml - m2)=
R R R2
mi1 m2

ﬁNev(mz - ml ) = ﬁNev (19)

Hcnonb3ysi BHYTPEHHIOIO CTPYKTYpPY I'paBHTAlIU-
OHHBIX I0JIell MaKpOTeJl U B3aUMO/ICHCTBUE MaKpOTes
Mexy cobort (15) m (17) TeopeTmuecku BBIBEACHA
(dbopMyna rpaBUTAIMOHHOTO B3aMMOJICHCTBHS MaKpoO-
TeIl.

Ora ¢opmyna Hocut ums U. Herotona ﬁNe,, (20).

= _ 4mm1 _ 4mm2 _ml-m2 _
Fyey = 2 - > ml =— =
ATIR:, AR}, R
m2-ml _ ml-m2 20
R2 - R2 ( )
m2
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3akJl0oueHue

Jlo HacTosmieil craTbu (GopMylsia TPaBUTAI[UOH-
HOTO B3auMojeiicTBusa HploTOHA sBNANIach TUMOTETU-
4eckoil popmMyIion.

IIpuBeném «rumoTeTHdYecKkoe» onpeaeneHue rpa-
BUTALMOHHOI crutbl F, Nev.

«TpaBUTAllUOHHAs CHJIA B3aUMOJEHCTBUSA [IBYX
TeJ MpsIMO IPONOPLMOHATIbHA NPOU3BENCHHUI0 Macc
9THX TeJl U 00paTHO NPOIMOPIMOHANILHA KBaJpaTy pac-
CTOSIHUS MEXKILy HUMMY.

3710 ompezeacHNE B3aUMOJCHCTBHS TEN HE HECET
HHUKAaKOTO (PM3MYECKOTO CMBICNIA, TOJIBKO KOJIMYe-
CTBEHHO OIpEAETss 5TO B3aUMOJIEIICTBHE.

Tenepb, 3Hasi MEXaHU3M B3aUMOJCHCTBUSI [PaBU-
TAI[IOHHOTO IOJIS ¢ TE€JIOM U HCIOJb3Ys BBIBEICHHYIO
¢dopmyy (20) MOKHO cKazaTh 4TO:

KBanpar paguyca, crosimuii B 3HameHatesne ¢op-
MyJsl Hel0TOHA — 3TO He KBaApaT pacCTOSHUSA MEXKAY
TenmamMud m1 ¥ m2, XOTA MaTeMaTUYECKH — JTO TakK, a
3T0 Miomaas S=4mR? SKBUIOTEHIMATLHON MOBEPXHO-
CTH pajauyca R B rpaBUTaI[iOHHOM IIOJI€ MakpoTesa
ml, Ha KOTOPOM pPAacIOJIOKEHO B3aUMO/JICHCTBYOIEE
Tes0 M2 WIH, 4TO MASHTHYHO - 9TO IuIomans S=4mR?
9KBUIIOTCHIIMAIILHOM IOBEPXHOCTH paguyca R B rpaBu-
TAl[IOHHOM TI0JI€ MakpoTela m2, Ha KOTOPOM PacIo-
JIOKEHO B3aUMOJAEHCTBYyIoIIee Tesno ml.
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MPUYVHBI UCKPUBJEHUS TPAEKTOPUI JIBUKEHUS TEJI B TPABUTAIIMOHHOM IOJIE
MAKPOTEJI

T'ypeBuu I'.C.
Hoxmop guzuxo-mamemamuyeckux Hayx

Hucmumym unmezpayuu u npogeccuonanvroli adanmayuu

Abstract

M3pauns, Hemanus

The article investigates the process of formation of the gravitational field of a macrobody and its internal

structure.

The trajectories of motion of bodies in the gravitational field of macrobodies are investigated.

Based on the mathematical models described in the article, based on the theory of classical mechanics, it is
proved that the deformation of the trajectories of bodies, moving in the gravitational field of a macrobody, is
created by the pressure of microparticles flows, forming a gravitational field, created by microparticles, emitted

by a group of stars to the center of equal pressure.
AHHOTAN NS

B crarbe nccnenyercs npouecc 00pa3oBaHUs TPaBUTALOHHOTO MOJIS MaKpoTella U €ro BHYTPEHHSIS CTPYK-

Typa.

I[OKaSI)IBaeTCﬂ, 4qTo HquHHOﬁ BO3HUKHOBCHHS CUJIbI B I'PAaBUTAlIMOHHOM I10JIE MAaKpOTEIa ABJIACTCA MMOTOK
HUMITYJIbCOB MUKPOYACTHUI U UMITYJILCOB (I)OTOHOB, 06p33yIOH.lI/IX OTO I'PABUTALIMOHHOC IOJIC.

I/ICCJ'IGZ[yIOTCSI TPACKTOPUU ABUKCHUSA TCJI B TPABUTALIMOHHOM I10JIC MAKPOTCII.

Ha ocHoBe ommcaHHBIX B CTaThbe MaTEMAaTHUYCCKHX Mo,ueneﬁ, OCHOBAHHBIX Ha TCOPUU KJIACCHYECKOM MeXa-

HUKH, JOKA3bIBACTCA YTO UCKPHUBJICHUC TpaeKTOpI/Iﬁ TCJ, ABKYIIHUXCA B I'PaBUTAHMOHHOM II0JIC MaKpoOTEa, CO-
31a€TCsl JaBJICHUEM ITIOTOKOB MUKPOYACTHL, 06pa3y}ou_u/1x T'paBUTAlITMOHHOC I10JIC, CO3JaHHOC MUKPOYACTUIIAMU,
H3JIy4acMbIMU I‘pyHHOﬁ 3BC3/] B ICHTP PpaBHOAABJICHUS.

Keywords: gravity, center of equal pressure, flow of microparticles, matter, space, impulse, speed, trajectory.
KJ'I]O‘[CB])IB CJI0Ba: rpaBUTalvA, HEHTP PAaBHOJAABJICHUSA, IOTOK MUKPOYACTHUL, MaTEPUs, IPOCTPAHCTBO, UM~

MYJbC CKOPOCTb TPACKTOPHSL.

1. OOpa3oBaHue IEHTPOB PAaBHOJAABJIEHUS B
rajJlakTHKe. POK/IeHHe MAKPOTeJI U rpolecc 0opa3zo-
BaHMsI TPABUTAIIMOHHOTO MOJISI MAKPOTEJI.

1.1 OOpa3zoBaHue ULEHTPOB PaHOJABJIEHMSI.
POsK/IeHHE MAaKpoTeIa

Hama ranakTtuka copepxut nopsaka 400 Mumiu-
apoB 3BE31. Kaxknas 3Be3/ia u3ryyaeT B OKpyXKaroIee
MPOCTPAHCTBO 47 cTepagraH MaTepHaIbHYIO CyOCTaH-
U0, U3 KOTOPOH OHA COCTOMT. DTa MaTepralbHas Cy0-
CTaHIUS 3aloJIHAET MPOCTPAHCTBO MEXIY MaKpoTe-
JaMu, 00pazyst pelIMKTOBOE COCTOSTHHE BEIECTBA B I'a-
JmakTukax. M3 aroll ke MarepuanbHOM cyOcTaHIMM

obOpasyroTcst Makporena B ramakTukax. CojHie —
3Be3/1a cpeqHel BemmauHbl. CONTHIIe H3ITydaeT B OKPY-
JKAFOIIee TIPOCTPAHCTBO JI0 YETHIPEX MIJUIMOHOB TOHH
BellecTna B cekyHny Puc.1, [5], [6], [7], [8].

Takum oOpazom, ConHIlE U3Ty9aeT B OKPYKAr0-
miee TIPOCTPAHCTBO «COTHEYHBIN BETEP», IPEACTABIIS-
FOIIHH cO00 MaTepHaIbHYIO CYOCTaHIINIO, TO €CTh I10-
TOK HMOHU3UPOBAHHBIX YaCTHL, UCTCKAIOIINUX U3 COJI-
HEYHOI KOPOHBI co ckopocThio 300 — 1200 km/cex.

Kpome toro Comnile u3mydaer (pOTOHBI, mpe-
CTaBJISIOIINE COOO0M OTOK UMITYJIbCOB, IIEPEIABAEMBIX
MEX3BE3THON CPEAOM.
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COMMUE MINYMAET 4 MWSUMIHA TOHH BEWIECTBA B CEXYHIY

<BCE NEPENEHbI B HATYPE BCTPE

MAIOUMEER. TAKOTO CYTh COCTORHYSI, {10

CXOMILKO HEFO ¥ OAHOMO TENA OTHMMETCA CTONSKO MPHCOBOKYNATCS K

BPYTOMY» M. NOMOHOCOB

Puc. 1 Uznyuenue Connyem mamepuanvrot cybcmanyuu

CKOpOCTh TIepeaud HWMIYJIbCOB MEK3BE3IHOM
cpenoi sBisieTcst KOoHCTaHTOH, paBHOH 300000KM/cek.

BsanmoneiicTBre oToKa (POTOHOB C MaTEepPHAIb-
HOU cyOcTaHIuen atMocdepsl 3eMii co3aaéT Koeba-
HHE JJEKTPOHHBIX 000JI0UYeK aTOMOB aTtMochepsl
Cpenbl, KOTOPOE YETIOBEK BOCTIPUHIMAET KaK CBET.

Cser mpeoponeBaeT paccrosiaue oT ConHua 10
3emun Oosiee 4yeM 3a 8§ MUHYT, @ IOTOK MaTepUaibHOM
cyOCTaHIIMM OBIDKETCd K 3emile Ha TpU MopsAaKa
JONbLIE.

CBeT, Kak M MHKPOYACTHIBI, MPH B3aUMOJECH-
CTBHH CO3/1aET aBJICHHE Ha MaTepUalibHBIE Tea.

Hasnenne ceera m3mepmn ¢pusuk. [1. H. Jlebenen
B 1899 rony, [2].

Tak kxak COJTHEYHBIH CBET CO3/IAET COJTHEYHOE J1aB-
JISHUE, CIIEA0BATEIHHO, 3BE3/BI B TAIAKTUKAX M Tajak-
THKM KOCMoOca — Oimkaiiimen dactu Bcenennoid, co-
3/1al0T KOCMUYecKoe (3BE3IHOE) aBICHHME.

3BE3xmpl, kak u Hame CoiHIE, MOTYT W3Iy4aTh
TOJNBKO TO, U3 Yero OHU cOCTOAT. COCTOAT 3BE3MBI, B
OCHOBHOM, W3 Tenusi U Bojaopoja. CremoBaTelbHO
3BE3/IBI U3TYYAIOT B OKpYyXkaroliee 47 crepajanan mpo-
CTpaHCTBO renni&, BOJOPOA U MUKPOYACTUIIbI, U3 KOTO-
PBIX COCTOMT €I U BOJAOPOA (3JIEKTPOHBI, IPOTOHHI,
HEHTPOHBI U KOMOMHAITUH STHX MUKPOYACTHIL).

Kpome muxpodacTui, 38E3151, kKak u CoNHIIE, H3-
my4aroT ¢otoHsl. Ha Puec.2 mokaszana rpymma 38E37 ra-
JIAKTHUKH.

OBPA30BAHME LLEEHTPA PABHOAABINEHUA

Puc.2 Obpaszosanue yenmpa pasnooasieHus 2pynnoui 36630 eaiakmuKu

Jannas rpynna 3BE3] rajJlakTUKU, U3Jly4das MaTe-
pHaIbHYIO CyOCTaHIMIO U (DOTOHBI, 00pa3yeT LEHTP
PaBHOJIABJICHNUS], B KOTOPOM KOHIIGHTPUPYETCS 3Ta Ma-
TepuansHas cyocranims Puc.2, [7], [8].

POXOEHWE MAKPOTENA

IIpoucxoouTr mnepekauka MaTepuu, HU3IydacMoOu
JAHHOW TIpynmoW 3BE3J B 3TO MECTO TaJIaKTUKH.
HimMeHHO B 3TOM MecTe poxaaercss MakpoTteno Pue.3.
Ilo mMepe yBenuueHuUs 4uclla YacTHULl YBEIMYUBACTCS
IJIOTHOCTB BEIIECTBA.

Puc.3 Pooicoenue maxpomena

YacTuIsl, CTAJIKUBASACH, IEPENAIOT CBOH UMITYJIEC
B IIEHTP BHOBH 00Pa30BaBIIEHCS MacChl, CO3aBast BCE
Gonpmiee u GoJplee JaBICHHE B IEHTPE MaTepHallb-
HOTO 00pa30BaHMA.

[Moka MMIOTHOCTP MaTepUANBLHOW CYOCTaHIMH B
LIEHTPE PAaBHOIABICHUS Majia, MPOOETH MHKPOYACTHIIL
OoJbIINE.

Marepust YIUIOTHSIETCS, CIIPECCOBBIBACTCS, CTYy-
mfaercsi. MHKpPOUYACTHUIBI, paHee CBOOOIHO MepeMe-
[IABIIUECS, OTPAHHYMBAIOT CBOU MIPOOETH BCIICACTBHE
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YBEIMYCHUS] KOJIMYECTBA MHKDPOYACTHI. YBEIMIHBA-
€TCs YUCJIO COyIapeHUN.

B pesynbraTe KOHIEHTpALMN MaTepHaIbHOM Cy0-
CTaHLIMH 3apOXKJaeTcs ra3onbuleBas TyMaHHOCTb. Tak
KaK YacCTHUIIbl B TYMAHHOCTH OTHOCHTEIILHO CBOOOJHO
HnepeMeIaroTcs, ABIKYTCSA APYT BO3JE Apyra, TO OHa
OyneT X0JI0IHOM.

Ho ¢ poctom Macchl, MIOTHOCTH, TOBEPXHOCTU U
00BpEMa TYMaHHOCTH PAcTET IaBlICHHE B IICHTPE ITOU
TYMaHHOCTH.

Bce MaTepuanbHble 00pa30BaHUs OT 3BE3/IBI B Ta-
JIAKTHKE [0 TAllAKTHK B METArajakTHKe M MeTarajak-

THK BO BCeleHHON CTHCHYTBI, CHaBleHBI, yTpamOo-
BaHBI TIOTOKaMU MHUKpodacTuil U ¢potoHos Puc.3, [7],

[8].

1.2 IloToxk MMIYJbCOB MHKPOYACTHI M HM-
nyJbcoB (OTOHOB

0003HaYMM TIOTOK MHUKPOYACTHUI] M MOTOK (OTO-
HOB, MTOCTYTAIOMINX B IICHTP PaBHOAABJIICHHUS OT 3BE3,

=
cumBosiom @, Puc.4.

-
Puc.4 Illomok umnynvcoe 4n® 6 yenmpe pasrnooasienus

CyMMapHbIif TIOTOK MUKPOYACTHUI] M MOTOK (oTo-
HOB, IIOCTYMAIOIIUI B [IEHTP PaBHOJABJICHHUS OT 3BE3,
PacIoJIOKEHHBIX B HMHTEpBaje 47 cTepaauaH, 3amu-

LIETCSI B BUJIE 4n50 Puc.2, Pucd4.

[ToToKk MHKpPOYACTHI[ U TOTOK (HOTOHOB 4n50,
IBIDKYIIUICS B IIEHTP PaBHOMABIICHHS, B3aWMOJCH-
CTBYET C MaKpOTEJIOM, 00pa30BaBIIEMCS B IICHTPE PaB-
Homasiienus Puc.4.

JKBUNOTEHIMATbHbIE IOBEPXHOCTH

[IpocTpaHCTBO BOKPYT MakpoTeja MOXKHO TMPEJ-
CTaBUTH B BUIC yCJ'IOBHbIX ccpepnqecm/lx SKBUIIOTCH-
LMaJIbHBIX MIOBEPXHOCTEH, BIIUCAHHBIX APYT B ApYyra, C

N MAN

LIEHTPOM, COBIAJAOIINM C IEHTPOM MakKpoTea. DKBH-
MOTEHIIUATbHBIE TIOBEPXHOCTH — 3TO TIOBEPXHOCTH PaB-
HOT'O NMOTEHIMAJIA, IPEICTABIIIONIIE COO0M ITOBEPXHO-
CTH PaBHOMEPHO paclpeieIEHHOr0 TOTOKAa UMITYJIECOB
47150 Ha €JUHUIY TUIOLIaAu.

[ToTok MHKpOYACTHI] U TOTOK (HOTOHOB 47'[50,
JBUXKYIIUICS B LEHTP PaBHOJABJICHMS, B KOTOPOM
HaXOJUTCSI MAaKpOTEJIO My, TIepeceKaeT YCIOBHbBIE JK-

BUIIOTEHIIMAJIbHBIE TOBEPXHOCTH BOKPYI MakpoTena
Puc.5.

PXHOC

CPABWTALMOHHOIO Nons

\ 60 = const

\

=5
Do

i d
:'

\_—-—
MAKPOTENO |
\

Puc.5 ITnowaou Sg u S, sKk6UNOmMeHYUATLHBIX NOGEPXHOCMEN

Ha Puc.5 noka3zana npou3BoJibHast 3KBUIIOTEHIIN-
aNbHas MMOBEPXHOCTH IUIOMAABI0 Sy paanyca R Bokpyr
MakpoTena

S R = 47'[ R 2 (1)
1 3KBHIIOTEHIUAJBbHAS TTOBEPXHOCTD IUIOLIA]IbIO

S, paamyca I, SBJISFOIICHCS TUIOMANBI0 TOBEPXHOCTU
MakpoTesna

— 2
S, = 4nr 2
Oo0pa3oBaHue rpaBUTALMOHHOTO MOJIS MaKPO-
TeJia M €ro BHYTPEHHSS CTPYKTYpa

Maxkpoteno, oOpa3oBaBIIeecs] B LIEHTPE pPaBHO-
JABJICHUS, CBOEH Maccol Ha4MHAET SKPaHUPOBATH TO-
TOK MHUKPOYACTHIl M TOTOK (POTOHOB 4n60, JIBUXKY-
LUICS B LIEHTP PaBHOAABIICHUS.
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B pesynbrare sxkpaHUpOBaHMS Maccoil MakpoTena

MOTOKAa MUKPOYACTHIT ¥ IOTOKa )OTOHOB 4n50, MOCTY-
NAIOIIUX B LIEHTP PaBHOAABJICHHUS, IIPOMCXOIUT Hepe-
pacmpezeneHnue 3TOro IMOTOKA B MPOCTPAHCTBE, OKPY-
JKAIOIEM MaKpOTelIo.

Ha skBUNOTEHIMANBHBIX TTOBEPXHOCTSIX, B OKPY-
JKAIOLIeM MakKpoTelo IPOCTPaHCTBE, CO3IaéTCsl pas-
HOCTh IOTOKOB MHUKPOYACTHII ¥ IOTOKa (JOTOHOB.

Ora pa3HOCTh NMOTOKOB MHKPOYACTHIl U TOTOKA
(oToHOB 00pazyeT rpaBUTAIIOHHOE TOJIE MaKpoTea
(31, [3]-

Hccnenyem mporecc oOpa3oBaHUs pa3HOCTH IIO-
TOKOB M 00pa3oBaHUE IPaBHTALMOHHOTO ITOJISI MAKPO-
Tena ml, TO €CTh €ro BHYTPEHHIOO CTPYKTYpy Puc.6.

Pa3HocTh MOTOKOB, 00pa3yIOIIMX rpaBHTALN-
OHHOE 10JIe MAKpOoTeJa

Brecém Teno maccoif m2 B TOUKY «A» Ha 3KBHIIO-
TEHLUAJIBbHYIO IIOBEPXHOCTh paauyca R, B oxpyxaro-
miee MakpoTena ml npocrpanctso Puc.6.

MakpoTteno ml cBoeil Maccoit OymeT 3KpaHUpo-

BaTh IOTOK MUKPOYACTHUI] 50, B M00YI0 TOUKY «A» Ha
JF000#1 SKBUIIOTEHIIMAIBHOHN MOBEPXHOCTH IPABUTAIIM-
OHHOTO MOJIsI, TO €CTh B TOUKY PACIOJIOKEHUS Tera m2.

Tak kak Macca cdepsl OnpeaesIeTCs: MPOU3BeIc-
HHEM IUIOTHOCTH Ha 00BEM, CII€I0BATENbHO, I JaH-
HOU BEJIMYUHEI MaCCHI M ITIOTHOCTH, TIOBEPXHOCTH MaK-
porena, 160 00BEM MaKpOTeNa He OIPENEIAIOT YKpa-
HHUPYIOIIEH CITOCOOHOCTH MaKpOTea.

B Touke «A» Ha Teno maccoit m2 OynmeT necTBo-
BaTh JIBA TIOTOKA - IIOCTOSHHBIH MOTOK MUKPOYACTHII

-
notok ¢oroHo @, co3maBacMblii TPYNIoi 3BE3N B
PA3HOCTb MOTOKOB

LUEHTPEC paBHOAABIICHUA U ITIOTOK MUKPOYACTHUI] U ITIOTOK

(dhoToHoB @, HE PKPAHUPYEMBIH MAKPOTEIOM MacCOi
ml.

Makpoteno cBoeld Maccoil ml3kpaHUpPYET 4acTh
MIOCTOSTHHOTO ITIOTOKa MUKPOYACTHII U ITOTOKA POTOHOB

@, B TOuKy «A», To ecTh Ha Teno m2. OO0o3HAUUM
9KPaHUPYEMbIH MAaKpOTEIOM IOTOK MHKPOYAcTHIl U

—
MTOTOK ()OTOHOB CUMBOJIOM D ;5.
—

He skpannpyemsrii motox @, MukpovacTwi 1 ¢o-
TOHOB Ha TEJIO M2 CO CTOPOHBI MakpoTena ml Oyzer
—

paBeH pPa3HOCTH MOCTOSHHOTO TMoToka P, MmKpoua-

cTHII ¥ (POTOHOB CO3J]ABAEMOTO JAHHOW TPYIION 3BE3

B IICHTPE PaBHOAABIICHHUA M YKPAaHUPYEMOTO MaKpoOTe-
—

soM niotoka ®,,,; MEKpoYacTuIl ¥ (POTOHOB:

—_—

o, = 50 - 5m1 3)

Ha Teno m2, pacniosioskeHHOE B TOUKE «A» Ha JK-
BHITOTEHIIMAJBHON TOBEpPXHOCTH panmyca R Oyzmer

.
neiictBoBaTh MOTOK AQDR, paBHBI pa3HOCTH IOTOKOB
=S

O, - D;.

AD, =D, - B, 4)

[Moncrasum B hopmyity (4) moTOK 51 n3 GopMyJIbI

3).

—

AD =B, - By = B, — (B, - Byua) = By ~m1 (5)
A(DR: (Dml ~ ml (6)

Puc.6 Obpaszosanue pasnocmu nomokos AP = 60 -0,

B pe3ysibTaTe nepepacupeacjaceHus 1moToka MHUK-

=

pouactui] u poronos ®, Maccoit Mmakporena m1l B jro-

0011 TouKe MPOCTPAHCTBA Ha JIF0OO0H SKBUITOTEHIINAIIb-

HOHM MOBepXHOCTH paauyca R BOKpyr MakpoTtena, 00-
—

pasyercsi pasHOCTh NOTOKOB A®, MUKpOUYacTUil U
(hoTOHOB.

PaszHocTh mOTOKOB MHUKpPOYaCTUll U (1)OTOHOB AE)R
B 110001 TOUKe OKBHUIIOTCHIIMAJIBHBIX HOBerHOCTCﬁ -
BCJIMYMHA MCPEMCHHAA U 3aBUCHUT OT pajinyca R skBH-
HOTCHIII/I&HLHOﬁ MNMOBEPXHOCTH, HaA KOTOpOﬁ pacmoJio-
JK€Ha 5Ta TOYKa.

—

Pa3HocTs oTOKOB A@R MHUKPOYACTHIl U (POTOHOB
MIPONOPIIMOHATBHA IKPAaHUPYIOIIEH CITOCOOHOCTH 5m1
Macchl Makpotena ml, hopmyina (6).

Takum 00pa3oM, TPaBUTAMMOHHOE MOJE MAaKpO-
Tena 00pa3yeTcsl MOCTOSTHHBIM IIOTOKOM 50 MHKpOYa-
CTHI] ¥ (POTOHOB, CO3/ITaBAEMBIM JAHHOU TPYMION 3BE3 T
B TOYKE PABHOJABIEHUS W TOTOKOM 61, obpa3oBaH-
HBIM TIepepachpe/ieIeHHeM IMOTOKa MHUKPOYACTHI] U

=
¢dhotonoB @, maccoit makporena ml.

B pesynprarte B3aumozecTBus motokoB @, u @4
B JIFOOBIX TOYKaX I'PaBUTALIMOHHOTO Mol « Puec.9 Ha
SKBUIOTEHITUATLHBIX TOBEPXHOCTSAX paanycoB R 00-
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pasyeTcst pa3HOCTh MOTOKOB AP, MuUkpoyacTHil ¥ ¢o-
TOHOB 00pa3yIOIIMX TPaBUTALHOHHOE I0JIE MaKpo-

tena. (popmyira (5)).

IMoTox MMNYJBCOB HAa JKBHIIOTEHIHMAILHBIX
NMOBEPXHOCTSAX B TPABHTANMOHHOM I10JI€ MAKPOTeJIa

Ha30BéM MOTOKOM MMITYJIbCOB COOTHOILIEHUE
4-1'[(D§(m1). Pasnocts motoko 4mA®D g, ) MUKpOUa-
ctunl ¥ GOTOHOB, 00pa3oBaHHAS HAa SKBHIIOTCHIHAIH-
HBIX TIOBEPXHOCTIX pamnycoB R, mpencraBiseT coboit
MOTOK MMIYJIECOB MHUKPOYAcTUIl U ()OTOHOB 00O3Ha-
YCHHBIH BBIIIE KaK 41T(I>£(m1).

3anmrreM nporecc 00pa3oBaHUS TOTOKA UMITYJIb-

=
COB 41T<D£(m1), CO37]aBa€MOT0 Pa3HOCTBIO ITIOTOKOB
4TAD g (1) MUKPOYACTHIL M (POTOHOB HA DKBHIIOTEH-

IIMaJIbHBIX MOBEPXHOCTAX paanyca R B rpaBUTamoH-
HOM IoJie MakpoTtena m1:

4m(®, — B,) = 4TAD,, — 4n5§(m1) (M
HanpsioxkénHocrb, co3gaBaeMasi  IOTOKOM
HMIIYJIbCOB

R

[ToTox IMITyTECOB 41T<§D£(m1) c0o31aET HATIPSKEH-
HOCTh Gp PaBHYIO OTHOIICHHIO TOTOKa HMITYJILCOB
41'[CD§(m1) K miomaan Sy = 4TTR? SKBUMOTCHIMAIb-
HBIX IOBEPXHOCTEH.

_ 411(50—31) _ 41'[A5R 4ﬂ$§(m1)

T 4mR%, 4TRZ,

G 8
(m1) 417:R%11 ( )

Dopmyna (8) ompezpemnsieT HaNpPsDKEHHOCTDH, Kak
CIIOCOOHOCTH TIOTOKa MMITYJIbCOB 41Td>§(m1) NpOU3Be-

CTH JIEUCTBUE Ha MaTE€pHUaJIbHOC TEJI0, PACIIOJIOKEHHOC

~

A

Ha  DKBHUIIOTEHUHAJILHOM
R(m1).
BekTop Hamps:KEHHOCTH TOTOKA HMITYJICOB

MOBEPXHOCTH  pajauyca

41T(D£(m1) BCCr/Ja HallpaBJICH B HCHTP paBHOAABJICHUA.

I'paBuTanOHOE M0JIE MAKPOTeEJIA

I'paBUTaLIMOHHOE TOJIE MaKpOTesa MPeICTaBISIET
co00if IPOCTPaHCTBO, 3aIIOJIHEHHOE MUKPOYACTHIIAMH
JOBIDKYIIUMECS B [ICHTP  pPaBHOJABICHUS U
nepepacrpeeaéHHbIMH Maccoi MakpoTea,
00pa30aBaHHOTO B 3TOM LIEHTPE PaBHOAABIICHHS.

IMoToxk MHKPOYACTHII, 00pa3yromux
TPaBUTAllMOHHOE IIOJIE MAaKpoTena, MepefaéT MOTOK

MMITYJIHCOB 4n5§(m1).
ToTok MMTyibcoB 4T, ;) 06pasyeTcs pasHo-

=
CTBIO IIOTOKOB MUKPOYACTHI U GOTOHOB 4TIAD .
PasHOoCTP MOTOKOB MHKpOdYacTHL U (OTOHOB

4mAD, cozmaéres:

-
- IOTOKOM MHKPOYacTHIl U POTOHOB 4Td m3my-
4aeMbIX IPYIIION 3BE3]] B LICHTP PABHOJABIICHUS;

- IOTOKOM MUKpPOYACTHII ¥ POTOHOB 41D, , 0Opa-

30BaHHBIM IlepepacrpeneneHneM MnoToka 4md, mac-
COM MakpoTea.

TpaekTopus ABM:KeHHS IJIaHET B TABUTALIMOH-
HOM 110JIe COJTHIIA, TPAEKTOPHSA IBHKEHHS COJIHIIA B
rPABUTALIMOHHOM I0JIe TAJAKTHKH TPACKTOPHU ABH-
JKeHHUs TAIAKTHKH B MeTarajJakTuke

lamakTHKW IBWKYTCS B TPAaBUTAL[IOHHOM IIOJIE
meraranaktuk. Ha Puec.7 nokazana tpaextopuss AB
JBIDKCHUS TaTakTHKH G B rpaBUTAI[MIOHHOM IIOJIE Me-
TaranakTuky. [amaktrka G Bpamiaercss BOKpYr co0-
CTBEHHOM OCH, COBMajaroniei ¢ Tpaekropueid AB. Yr-
JIOBast CKOPOCTh BpAIIEHHUs T'aJJaKTUKH BOKPYT OcH 000-
3HaYeHa CUMBOJIOM (Wg; .

4B
Auws

MnaxeTta

Conhxue

~“ABMIKEHWA NnaHeT
, B ConHeuHou
cucTeme -

' Tpaekropua
\ ~ABWKEHWA GonHua

7 aTanaktmke G

S
/

,

TpaekTopua ABUKEHMA

™ /ﬁax‘rmm B MeTaranakTuke

\\

Puc.7 TpaeKmopuu 08UdICEeHUS. cAJlAKMUuKuU, CoJiHya u njiaHemasl

lamakTuK¥ COCTOAT M3 3BE3M, BPAIIAIONINXCS BO-
Kpyr' LEHTpa TalakTUKWA. Bokpyr 3BE3x BpamaroTcs
TUTAaHETHI.

Hama ranakruka «MeuHbli IyTh» COAEPKUT I10-
psaaka 400 MuTHApAOB 3BE3, BPAIIAIOIINXCS BOKPYT
[EHTPA FaJaKTHKH.

Uccnenyem nsuxeHne COMHEUHOW CHCTEMBI B
HIpOCTpaHCTBe ranaktuku Puc.7.

Bparasich BOKpyT LieHTpa ranaktuku G u nepeme-
masich BMECTE C TaJIAKTHKOW BJIONb TpaekTopuu AB,
CouHIle OBIDKETCS 10 CHUPANBHON TpaekTopuu Puc.7.

[Tnanetrsr CoMHEYHOW CHCTEMBI BPAIalOTCS BO-
kpyr Conaia u nepemeniarorcsi ¢ CoTHIIEM BOKpPYT Ta-
JIAKTHYECKOTO IEeHTpa. TakuM 00pa3oM IUTaHEeTH ABH-
JKYTCSl IO CIMPAJIbHBIM TPAEKTOPUSAM BJOJIb CHUPANb-
HBIX TPAeKTOpPUH 3BE3]] B raJlakTUKE.
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B nporiecce poxnenns MakpooOpa3oBaHMiA: MeTa-
TaJlaKTHK, TAJIAKTHUK, 3BE3/1 ¥ ITAHET BOKPYT dTHX MaK-
pooOpa3oBaHuii 00pa3yrTCs T'PABUTALIMOHHBIC IOJIS
(4], [3]. [8]-

Takum 00pa3oM Ha TeJo, IBIKYIICECS, HAPUMED
B TpaBUTAIlMOHHOM ToJie Hamero CoiHIa AeicTByeT
rpaBUTalMOHHOE MoJie caMoro ColHila, TpaBUTALUOH-
HOE T0Jie TaJaKTUKU U TPaBUTAIIMOHHOE TI0JIe MeTara-
JIAKTHKH.

B pesymnbraTe HalOXeHHS TPAaBUTALMOHHBIX II0-
Jel Teno OyAeT IBUTAThCS 10 ONMPEACIEHHON TPaeKTo-
puH, onpenesIseMoil COBOKYIHBIM IEHCTBUEM 3TUX I1O-
TIEH.

TpaexTopus 1BUKeHHs Tejaa M2 B rpaBUTALU-
OHHOM T0JIe MaKkpoTena Ml

Hccnenyem TpaeKTOpHIO Tesa M2 B rpaBUTAI[OH-
HOM TroJie MakpoTesia ml.

BHe rpaBuTanMoHHOro nois Makporeiaa ml Teno
M2 IBWDKETCS 1O TPACKTOPHH, ONIPEAETIeMOi CyMMap-

HBIM JCHCTBHEM N rpaBuTanuoHHBIX Gr moseii. O6o-
3HAYUM paANyC, OIPEACISIIONUNA KPUBOJIUHEHHYIO
TPACKTOPUIO JBMXKYILEroCs Teina M2  CHMBOJIOM
RGr(n)—»mZ Puc.8.

Yrom, BXOXICHHS Tela M2 B TPpaBUTAIIHOHHOE
mmoJie Makporena M1, obo3HaumM 0.

Temo M2 BHE rpaBUTAIMOHHOTO MOJS, CO3IAH-
HOTO TeIOM M1, ABMXKETCS IMOJ ICHCTBHEM CHJIBI

FGr(n)—»mZ .
S
ITo BTOPOMY 3aKOHY MEXaHHMKH CHNA Fip(n)oma
paBHa:

FGT(n)—>m2 =m2 aGr(n)—»mZ (9)

m2 — macca Tejia
AGr(n)—mz — YCKOPEHHE TeTa M2
HUccnenoBanue nposeném B miockoctu XZ Puc.2.

[

. Rartniemz =
~—— m2y |Ves

Puc. 8ﬂ6u9iC€Hu€ mena M2 ene cpasumayUuoOHH0o20 noJjist Makpomeia ml

Ha Puc.9(2) nokaszas mpoilecc B3anMOICHCTBHI TeJia M2 BIETEBIIETO B TPABUTAIIMOHHOE MMOJIE MaKpOTEa

ml.

Ha Puc.9(b) B 6ospiem mMacmirabe mokasaH MpoIECC 3TOTO B3aUMOICHCTBHSI.

z ~-_Rerin~mz

J -
-
FGr(n)*"ﬂ

Puc.9 Bzaumooeiicmseue mena M2 ¢ makpomenom M1 @ epasumayuonuom none

B touke «a» temo m2 nonagacTt B rpaBUTAI[MOH-
HOe Tosie MakpoTena ml.

B aToit Touke «a» Ha Teno M2 JeHCTBYIOT 1BE
CHJIBL: cHJIa FQGr(n)_)mz MPUJIOKEHHAs! K Tely M2 BHE

-

T'paBUTAlIMOHHOI'O MOJIA U CHUJIa Fm1—>m2 B3aHMO,HCI71-
CTBUSA MAKpOTEJia m1 ¢ Texom m2.

-

Ilo BTOpOMYy 3aKOHY MEXaHMKH cuna Fpq,p,.o
paBHa:

(10)

= -
Fipiomz = M2 Ay ma

Ion neiictBuem cun Fgrmyome ¥ Fpqmz TENO
M2 mepeMecTUTCs B TOUKY «h».
B Touke «b» k Temy m2 OyaeT npuIokKeHbI CHITBI

5
FGr(n)—»mZ U Fpq -

B pesyibTate cokenus Cuit Fey(n) mz 1 Finmz
K Tedy M2 B Touke «b» OyaeT npuiioskeHa paBHOIE-
CTBYyIoLiad Cujia I_éb'

(11)

2 _ 2 -
Rb - FGr(n)—»mZ + le—»mz
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Ilon peiicTBueM paBHOAEHCTBYIOLIEH CUIbI Ry U

CUITBI Fy1 o TEITO M2 TIEPEMECTUTCS B TOUKY «C».
B Touke «C» K Teixy M2 OyaeT MpUIoKEHbI CHIIbI

Rb U Fm1—>m2-

B pesyibTare CIOKeH’s CHIl Ry, 1 Fyyy o K TEIY
M2 B TOYKE «C» OyAeT NMPHIOKEHa PaBHOICHCTBYIO-
mas cuna Re.

R)c = ﬁb + ﬁml—)mz (12)

=

Ilox neiictBueM paBHOAEHMCTBYIOWIEH CUIbl R, 1
CUITBI Fyp1 o TEJO M2 TIEPEMECTUTCS B TOUKY «d».

B Touke «d» K Tery M2 OyaeT MPHIOKCHBI CHIIBI
ﬁc u ﬁm1—>m2~ B pesynmpTaTe ClOXKEHHS CHI ﬁc u
ﬁml—»mz K Tely M2 B TOUKe «d» OyIeT MPIIOKCHA paB-
HOJEHCTBYIOIIAs cUila ﬁd.

=3 =3

Rd: Rc + ﬁml—»mz (13)

IIpyn panpHeieM B3aMMOAEHCTBUU MakpoTesa
ml ¢ TeroM M2, ABWXKYLIEMCS B I'paBUTALIMOHHOM
noJie Tesa M1, Teo M2 nepeMecTHTCs Ha IOBEPXHOCTh
Makporena ml. Ha Pue.10 noka3aHa TpaekTopus ABU-
JKEHUsI Tela M2 B IpaBUTAllMOHHOM MOJIE MakpoTelsa
ml.

MCKPUBIIEHHAR
TPAEKTOPMS!
DBVKEHHA TENA M2

B FPABUTAUMOHHOM
NONE MAKPOTENA m1

Puc. 10 Hcxkpusnénnas mpaexmopus 0sudicenus meaa M2 @ 2pagumayoHHOM noje makpomena ml

AHaU3Upysl MPOIeCC B3aMMOACHUCTBHS MaKpo-
Tena M1 ¢ TenoM M2 BUIMM, 4TO Tpaekropus ad, mo
KOTOPO# JBIDKETCS T€I0 M2 B rPaBUTAIIMOHHOM IOJIC
nmroboro mMakpotena M1 OymeT HUCKPUBIEHHOW B pe-
3yJlbTaTe CHJIOBOTO B3aWMOJICHCTBHS TpaBUTAIIHOH-
HOTO TOJIA MakpoTena M1 ¢ TemoM M2 HaXOAAIINMCS B

T Rortmema

9TOM TIpaBUTAIMOHHOM mnoje. B TpéxmepHoMm mnpo-
cTpancTBe XYZ TpaBUTAI[MOHHOTO IOJI MakpoTesa
M1 TpaeKkTOpus ABMXXEHUs Tesla M2 OyneT ABHIaThCs
110 UCKPUBIIEHHOU TPAaEKTOPUHU €€ U B HAIIPABJICHUU
ocu Y Puc.11.

I
N m2/ Jv-vq

3

octol et
UCKPUBNEHHAR
TPAEKTOPUR [IBVEHMA
T TENA m2 B
| reacutALUCHHOM none
MAKPOTERA m1

Puc.11 Hcxkpusnénnas mpaexmopus 08usicenust meaa M2 8 mpéxmepuom npocmpancmee

IIpu ompenenénnoMm yrie o Pue.2 BxoxaeHUS
Tena M2 B rpaBUTAllMOHHOE MOJIe MakpoTtena Ml pas-
HOZICHCTBYOIIAs ﬁx_l IpH Tepexone Tera M2 wu3
TOYKH X-1 K TOUKE X OKa)KETCS JOCTaTOYHO MAJIOH Be-
JIMYHMHBI ¥ HAaIIPaBJIEHHOH BIOJIb KacaTeIbHOU K OJTHOM

U3 HKBUNOTEHLMANBHBIX IOBEPXHOCTEH paamyca 7y,
Puc.12.

(14)
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'y

Puc.12 3axeam maxpomenom M1 mena M2 , 0sudicyuyecocsi no UCKPUGIEHHOT MPAEKMOPUU

B sTOM cityuae B pe3ynbpTaTe CIOKEHUS CHI R,
-0mn ﬁml_ﬂnz K Tel1y M2 B ToUKe «X» Oyner mpuio-
JKeHa pPaBHOJEHCTBYIOIIas CHia ﬁx, paBHas cuie
ﬁmlﬁmz B3aUMO/IeiicTBISI MakpoTena M1 ¢ Teom M2 .

- = =

RX: Rx—l + Fm1—>m2 =0+ Fm1—>m2 = Fm1—>m2 (15)

B sToM cirygae Temo m2 Oyzet 3aXxBadeHO MaKpo-
TesioM M1 1 HauHET BpaImaThess BOKPYT MakpoTena ml
B IPaBUTALIMOHHOM IIOJIE 3TOr0 Makporena Puc.12.

Panuyc uckpuBn€HHON TpaexkTropuu Teaa M2 B
TOUKE «X-1» OKaXeTcsl paBHBIM PAANYCY 1y,, ONHOU U3
OKBHIIOTCHIUAJIbHBIX HOBerHOCTefI TpaBUTAIlUOH-
Horo noist Makporena ml Puc.12.

Tena mMaccel m2

B FPaBMTALMOHHOM None MakpoTena m1

Puc.13 Tpaexmopus mena M2, 6 2pagumayuOHHOM NOJE 3aXEAUEHHO20 MAKPOMELOM

Ha Puc.13 noka3zana TpaekTopusi JBUKEHUS Tea
M2 B rpaBUTAllMOHHOM I10JI€ MaKpOTeJa 3aXBa4€HHOTO
MakpoTesroMm ml.

Hccnenyem TpaeKTOpHIO ABMXKEHHS Telna M2 B
TpaBUTAIllMOHHOM TIOJIE Makporena M1 mpu yriae o
6mm3koM k 90° Puc.2.

B Touke «a» Tesno M2 nomnanaer B rpaBUTAI[OH-
Hoe moJie Makpotena M1 Puc.14.

B aroil Touke «a» Ha Teno M2 AeicTBYIOT IBe
=3
CHIIBL: CHNA Fgr(n)mz TPUIIOKEHHAS K TETy M2 BHE

S
TPaBUTALIMOHHOTO TOJNSA M CUNa Fi,q_p,, B3aUMOJECH-
CTBUsI MaKkpoTesa Ml ¢ Teaom M2.

ITon neiictBueM cunt Fgrmyome ¥ Fpiomz TENO
M2 mepeMecTUTCs B TOUKY «by.

Puc. 14 Uckpuenenue mpaexkmopuu mena m2 ¢
2pasumayuoHHom nojie makpomeaa M1 npu yene 6xooa
mena M2 6 spasumayuonnoe noie maxpomena ~90°
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- -
B pesynbrare cinoxenus Cui Fgpm)oma U Finioma
K Teny M2 B Touke «b» Oyaer mpuiiokeHa paBHOICH-
CTByMOmIasd cuia R,
Rb = FGr(n)—>m2 + Fm1—>m2 (16)
Ilox neiicTBUEM paBHOAEHCTBYIOLIEH cuibl Ry, U

cribl Fipyq o TETO M2 TIEPEMECTUTCS B TOUKY «C».
B Touke «C» k Terry M2 OyAeT MPHUII0KESHBI CIUTBI

Rb U Fm1—>m2-

B pesyibTare CIOKeH’s CHIl Ry, 1 Fyyy o K TEITY
M2 B TOYKE «C» OyAeT NMpHIOKEHa paBHOICHCTBYIO-
mas cuna Re.

R)c = ﬁb + ﬁml—)mz (17)

=

[Ton neiicTBueM paBHOIEWUCTBYIONICH CUbl R, 1

CHITBI Fppq o TEIIO M2 TEPEMECTUTCS B TOUKY «d».
B Touke «d» K Tery M2 OyaeT MPHIOKCHBI CHIIBI

Rc u Fm1—>m2-
B pesynbrate cnoxenus cun R, v Fypq o K TETLY
M2 B Touke «d» OymeT MpHIIOKEHa PaBHOICHCTBYIO-

mas cuna R;.

=3 =3

Rd: Rc + ﬁml—»mz (18)

IIpn panpHeieM B3aMMOAEHWCTBUU MAaKpOTENa
ml c temom M2, ABMXKYyIIEMCS B TPaBUTALIOHHOM
moJie Tena M1, Teno M2 MOKUHET Npenenbl IpaBUTalU-
OHHOTO IOJIs MakpoTena M1, Touka «e» Puc.8.

Ha Puc.15 noka3zana tpaekropusi a-b-c-d-e npu-
KEHHS Tela M2 B IpaBUTALMOHHOM II0JIE MakpoTena
ml.

~~ Romn(r)-smz J _p
T m2

Puc.15 Tpaekmopus mena M2 ¢ cpagumayuuoHHOM noje
maxkpomena M1 npu yene 6xoda meaa M2
6 epasumayuonnoe noe maxkpomena ~90°

W B 3TOM citydqae TpaeKTOpHS JBHXKCHUS Tena M2
B 'PaBUTAllMOHHOM I10JIe MakpoTena M1 OyaeT HCKpuB-
NEHHOU B pe3yabTaTe CUIOBOIO B3aUMOAEHCTBHS MaK-
porena ml ¢ TenoM M2 B COOTBETCTBUM C KllacCHYe-
CKHUMH 3aKOHAMH MEXAHUKU.

Ilepeiiném K HccleIOBaHUIO TPACKTOPUU JIBUIKE-
HUs JIyda CBETa, B TPAaBUTALMOHHOM I10JIE MAaKpOTEJIa.

®DoOTOH, KBaHT — 3TO nopuus 3Hepruu. GoToH —
9TO HE YaCTHULA — 3TO IPOLECC NEpeladl UMITYJIbCa B
cpene.

OHEePrur0 MOKHO 3aIUCaTh TaK JKE B BUJE:

E=hv (19)

h — mocrosinnas [Tnanka

V —4acToTa

Beipasum nMmysbe uepes snepruio (20).
E-m_p (20)
c ¢

Beipasum uMmysnbc gepes acroty (21).
p_mv_h, _h
P= CSoVES (21)

3anumeM o0y GopMyiTy SHEPTUHN ISl MUKPO-
YaCTHII.

E=mC2=mC-C=Ph-C (22)
m —macca (IUIOTHOCTB CpPeJibl), epearomas uM-
mynsc GpoToHA
C — ckopocTh cBeTa

P — MMITyJIbC MUKPOYACTHUIIBI
U3 dopmymsr (22) cnemyer:
Oueprus E - ects ckopocts C nepeaaun ummnyJsisca
P B cpene.
3anumem GopmMyny uMirynbcea (23):
P=mC (23)
CpasnuBas ¢opmynst (21) u (23) ummynsca P 3a-
MTUIIEM PaBEHCTBO:
=_h
P = z v=mC (24)
U3 popmyisr cnenyet (24) ciieayer, 4TO 4acToTa
HUMITYJIGCOB V TIPOTIOPIHOATbHA Macce M (TIOTHOCTH)
Cpellbl. B KOTOPOM co31aéTcs U nepeaaércs UMIyibe P.
Nmmynbebl P )OTOHOB CO3/1AIOTCSI KBAHTOBBIMHU
TepexojaMil MeXly BO30YKIEHHBIMH COCTOSTHHSIMH
aTOMOB B LIMPOKOM JIHaIa30He CIEKTPAIbHBIX YaCTOT
\2
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Bugnmas o0nacTe CHEKTpa HAXOOHUTCA B y3KOM
Jara3oHe 9acTOT OT MH(PPaKPaCHOTO M3ITydCHHS C Ya-
CTOTOH V(,) 110 YJIBTPA(QHONETOBOTO € YACTOTOH V (gy).

Vmmysbe P repenaéres 91eKTpOHAMH SIIEKTPOH-
HBIX 000JI04YEK aTOMOB CpPEJIbl U CIIEA0BATENIHLHO OIpe-
JeJIAeTCsl YaCTOTHBIMU IIapaMeTpaMu V aTOMOB B BO3-
Oy>KIEHHBIX COCTOSHUSIX.

3anuireM HWMIYIbC YABTPA(QHONETOBBIX Jyden

—

P HUMCIOMINX YaCTOTY V(d))

V(o)
B =2y, =mC 25
Vo-i~ ¢ V@ =M (25)
3amumeM UMIYJIbC HHPPaAKPACHBIX JTyyer 13; -)
70Y(S{01111%0.¢ ‘-IaCTOTy V(y_q))
B, ="y . =mC 26
V(K)_ E V(K) =m ( )

U3 dopmyn (25) u (26) cnenyert, 4To OoJbIIas Ya-
CTOTa YNbTPapUOJIETOBBIX Jy4eH V(4)CO3HAETCS B
cpene 6oinbIei Maccel. MeHbInas yacTota HHppakpac-
HBIX JIy4€il V(4)C03aETCs B CPEJie MEHBIIEH MAcChl.

Nmmynbse yIAbTPa(UOIETOBBIX Iyyei
P, - ¢)6OJ'H>IHG UMITyJIbca HHQPAKPACHBIX JTydei PV(K).
Ry > Py @7)

[TnotHOCTh Cpempl (Macca) TPaBHTAIMOHHOTO
TI0JISl MaKpOTeJIa SIBISAETCS IEPEMEHHON B 3aBHCUMOCTH
OT paauyca OKBUINOTCHIHMAILHOH  INOBEPXHOCTH
[ccpiika Ha HAMPSKEHH].

Bonbmast Macca (IUIOTHOCTB Cpenibl) I'paBHTALU-
OHHOTO TIOJISl PACIOJIOKEHA Ha JKBHUIIOTEHLMAJIBHBIX
MIOBEPXHOCTSIX MEHBIINX PAJUYCOB [CCBHUIKA HAIPsIK
TpaBUT NOJIsA)].

Menbniast Macca (TUIOTHOCTh CPENbl) TPABUTAIIH-
OHHOTO IIOJISl PacHoJIOKEHa Ha SKBUIIOTCHIMAJILHBIX
MTOBEPXHOCTAX OONBIIMX PAaTUyCOB [CCHUTKA HATIPSK
TpaBUT IOJIsA)].

MatepuanbHast CyOCTaHIMS BBIIABIMBACTCS B
Cpe/ly paBHOBEJIMKOW TJIOTHOCTH.

[Tpn aBMXXEHUH JTyda cBeTa B Cpejie NepeMEeHHOM
TUIOTHOCTH (MacCChl) TPAeKTOPHUS ABMIKEHHS Jyda OyaeT
UCKPUBIISATHCS.

3TO 3HAYMT, YTO yIbTPA(UOIETOBBIC JIydH, ITOTIa-
Jas B TPaBUTALMOHHOE TI0JIE MaKpOTeNia BhIJaBIUBA-
I0TCs B cpely OorbIeli INOTHOCTH (MAacchl), TO €CTh Ha
9KBHIIOTCHIMAJIBHBIC MMOBEPXHOCTH MEHBINUX PaIHy-
COB.

TpaekTopust ymbTpaHONICTOBBIX JIydei IBIKY-
OMXcs B Cpele MEepeMEHHOH Macchl (IUIOTHOCTH
cpelpl) OyAeT UCKPHUBILITHCS B CTOPOHY MEHBIITUX pa-
I[I/IyCOB FpaBI/ITaHI/IOHHOFO I10J14 MaKpOTeﬂa, KakK ITOKa-
3aHo Ha Puc.16.

Puc. 16 Hckpuenénnas mpaekmopus yiompaguonemosuix ayuell 8 2pasgumayuoHHOM nojie Makpomend

Memnbmiast Macca (TUIOTHOCTh CPENIbl) TPaBUTAIH-
OHHOTO TIOJI PAcCIIOJIO’KEHA Ha SKBUIIOTCHIHMAIBHBIX
MOBEPXHOCTSAX OOJBIINX PaJUyCOB [CCHUIKA HAIPSK
TPaBUT TIOJIA)].

IIpu nBMKEHHU Tyda CBETa B Cpefie TePEeMEHHON
IUIOTHOCTH (MAacchl) TPACKTOPHS ABHIKEHHS JTyda OyaeT
NCKPHUBJISATHCS.

Puc.17 Hckpuenéunas mpaekmopus uH@paxpachvix ayuell 8 2pagumayuoOHHOM nojie Makpomend



46 German International Journal of Modern Science Ne27, 2022

DT0 3HAYHUT, 4TO HH(PPaAKpaACHBIE JIYUH, TIOTIaaas B
TPaBUTAIIMOHHOE T0JIe MAKpOTeNa BBIAABIMBAIOTCA B
cpeay MEeHbLIEH ITIOTHOCTH (Macchl), TO €CTh Ha 3KBH-
MOTEHIMAJIbHBIE IOBEPXHOCTH OOJIBIINX PaIyCOB.

Tpaekropust HHPpPaKpacHbIC JTyueH TBUKYIIUXCS
B cpeJie TIepeMEeHHON Macchl (TUIOTHOCTH CpeJibl) OyeT
HCKPUBIIATHCS B CTOPOHY OOJIBIIUX PAIYCOB TPaBHUTA-
IIMOHHOTO TI0JISl MaKpoTeJa, Kak MokazaHo Ha Puc.17.

3akia0ueHnue

Takum 00pa3om, Ha OCHOBE ONFICAHHBIX B CTaTbe
MaTeMaTHYECKUX MOJIeNIel, OCHOBAaHHBIX, NPEXIE
BCETr0, Ha TCOPHH KIACCHYSCKOW MEXaHWKH, MOXKHO
cHenaTh Ka4deCTBEHHBIH MPHUHIUIHAIGHBIA BBIBOI O
TOM, 4TO MCKPUBIICHHS NPOCTPAHCTBA BO BceneHHOM
HE MOXKET OBITh, & UCKPHUBIICHHE TPACKTOPHIA TEJI, IBU-
JKYILUXCSI B TPABUTAIIMOHHOM I10JIe, CO3/1aéTCsl AaBie-
HHEM MOTOKOB MHMKPOYACTHL, 00pa3yloInuX rpaBUTa-
IIMOHHOE T10JI€, CO3/JaHHOE€ MUKPOYaCTUIIaMH, U3JTy4a-
€MBbIMU IPYIIION 3BE3/.
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Abstract

This article examines a model of low-temperature nuclear reactions (cold fusion) between hydrogen isotopes
tritium and deuterium based on the Yoshiaki Arata experiment (Japan), examines the supposed composition of
tritium and deuterium nuclei and suggests a possible explanation for the instability of some nuclei using the ex-

ample of tritium nuclei.
AHHOTAN NS

B nanHOl cTaThe paccMaTpUBAETCs MOJEINb HU3KOTEMIIEPATYPHOH SIAEPHOU PEAKIIUY MEXKIY U30TOIIaMU BO-
JI0poJia TPUTHH U neiTepuit Ha ocHoBe ombita Mommmpa (Mocuaku) Apara (Yoshiaki Arata), Sinonust, paccmatpu-
BAETCs IPEIIIOIAaracMoe CTPOCHUE Ep TPUTHA U JEUTEpus, a TAKKE BBIABUIAETCS IPEIION0KEHUE HEYCTOUY -

BOCTU HEKOTOPLIX AACP HA NPUMEPE sAApa TPUTHUS.

Keywords: low-temperature nuclear reaction (cold fusion), Yoshiaki Arata experiment, tritium, deuterium,

atomic nucleus composition, nuclei instability

K:ioueBble ¢J10Ba: HU3KOTEMIIEpAaTypHas saepHas peakuus, onbiT Mommpa (Mocuaxu) Apara (Yoshiaki
Avrata), Tputuii, neiirepuii, CTpoeHue spa, HEYCTOHIUBOCTS SIIEP

Jannast paboTa mocBsIieHa OOBSICHEHHUIO OMBITA
Voumpa (Mocuaxu) Apara (Yoshiaki Arata) [1].

Vcnonp3oBanue TpUTHA M JeiiTepus Kak Hambo-
Jiee JIETKO B3aMMOJIEHCTBYIOIIMX B TEPMOSIIEPHBIX pe-
aKIUSIX H30TOIOB 3aCTaBIIIET PACCMOTPETh UX 0COOEH-
HOCTH CTPOEHHS, T.K. [0 CPABHEHHUIO C JIPYTMMHU CXe-
MaMH TEPMOSAEPHBIX PEAKIMNA ITO €AUHCTBEHHO YTO
OTIMYAET — COCTABIAIONINE HYKIOHBI 3JIEMEHTOB BO
BCEX CX€MaX TePMOSJEPHBIX PEAKLIUN OJUHAKOBBI.

B oranuum ot BEICOKOTEMIIEPATYPHOU IIa3MBI B
annaparax tuna « TOKOMAK» uzoronsl Bojopona B
onbITe [1] HE mpeBpamiaTcs B MIa3My, TO €CTh sapa

I=m =0

HE TepsIOT CBOM 3MEKTPOH. COOTBETCTBEHHO MOXKHO
HPEJIOKUTH MOJIENIb KOHTAKTa PaAUKAJIOB AEUTepus U
TPUTHS KOTOPast U3JI0KEHA HIDKE.

C TouKHM 3peHHsI KBaHTOBOW (pU3MKH, B KOTOPOH
9JIEKTPOH HE NMPUHHUMAETCS 33 YaCTHUIy C ONpeNeeH-
HBIM MECTOIIOJIOKEHHEM, ITOT OIBIT HE OOBSACHUM T.K.
B COOTBETCTBHH C KBAaHTOBOW (DPM3UKOW DIIEKTPOH HE
AMEET OIPEeIEHHOTO MECTOIOJIOKCHUS W TPEICTaB-
JISIETCS B BHIE dNEKTPOHHOTO (Ha puMmep Puc.1 [2]) u
TEMIIepaTypbl HUKaK He COOTBETCTBYIOT JUIS MIPOXOXK-
JCHUS peakny 00beTMHEHUS 2 M30TOIOB BOJIOPOIa B
SITPO TeINHSL.

Pucynox 1. Yenosoe pacnpedenenue nnomuocmu 21eKmpoHa 8 Keanmogou gusuxe.

Ho ecnm paccMaTpuBaTth 3J1E€KTPOH KaK OTAEINb-
HYIO BEIIECTBEHHYIO YaCTHILy Oy/IeT COBEPIIECHHO HHAS
KapTuHa. [IpuanMas Bo BHEMaHuE [3], B KOTOPO# dIIeK-
TPOHY OTBOZIUTCSI BECbMA OMPENEIIEHHOE MECTO B MPO-
CTPAaHCTBE M CTPYKType aTomMa OyIeT COBEpILEHHO

nHas kapTuHa. OCHOBBIBAasCh Ha BBIBOJAX O (opme
IIPOTOHOB U CIOCO0E yIep>KaHUs 3JIEKTPOHOB IPOTO-
HaMH B MarHUTHOM JIOBYINIKE MpeIaraeTcs mpesara-
FOTCS M3JI0KEHHBIE Ha PHC. 2 ¥ pUC. 4 CTPOCHHS aTOMOB
TPUTHS U AeUTEPUSL.
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Pucynox 2 Ilpeononazaemoe cmpoenue amoma mpumus

MokHO OBLTO OBI IPEATIOKHUTE UHOE ero cTpoeHue (Puc. 3)

$

{

Pucynok 3 Bapuanm cmpoenus amoma mpumusi

HO B TAKOM cJIy9ae Hy>KHO IIPHU3HATh CIIOCOOHOCTD
HEHUTPOHOB YAEPKUBATh JCKTPOHBI M TOJHKHBI OBLITH
OBl HAOIONATHCS YACTHIEI C OTPUIATEIBHBIM ITOCTO-
STHHBIM 3apsIOM ITOCKOJBKY B JAaHHOW MOJETH 3IICK-
TPOH YICPKHUBAJICS OBl DJICKTPOUCCKU HEHTPaIbHBIM

HelTpoHOM. 1o 3TOM NpUYMHE TaKOE MOCTPOEHUE TPH-
TS HE CIUTAIO BO3MOKHBIM.

CpaBHuM npeqiioxeHHoe Ha Puc. 3 crpoenue
aToMa TPHUTHS C TIPEJIaraeMbIM CTPOCHUEM aTOMa
nentepus Puc. 4:

5

Pucynox 4 Cmpoenue amoma oeiimepusi

OCHOBBIBAsICh Ha TMPEJIOJIATaeMOM CTPOSHUHU
ATOMOB TPHUTHS U JCHTEPHUS U YUUTHIBAs HCIIOJIb30Ba-
HHE MaJula/iusi, KOTOPBIH XOPOIUIO ajcopoupyer H30-

TOTIBI BOJIOPOA MIPEAIIONarar0 HIKe CXeMy HU3KOTeM-
NepaTypHON AJIEPHON peakuuu AeHTepust U TPUTHUS B
ombite Mommpa (Mocuaku) Apara (Yoshiaki Arata),
Snonus, KoTopas oToOpaXkeHa Ha puc. S.
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Puc. 5 Ilpeononazaemasn cxema nuzxomemnepamypHou 10epHoli peakyuuy oelmepusi U mpumusi @ Onvime
Howwupa (Hocuaxu) Apama (Yoshiaki Arata), Anonus

Torz[a HMECM CXEMY CHJI MCKAY MPOTOHAMHU U 3JICKTPOHOM, PACHOJIOKCHHBIM MCEKAY IMMPOTOHAMU, 0T06pa-

’)kéHHY10 Ha Puc. 6.

NPOTOHbI

Fu

F

Fa

i

SMEKTPOH
Pucynox 6. Cxema cun mexncoy s1eKmpoHom u 2 npomoHamu

[TpumeM, YTO MarHUTHbIE MOMEHTHI IIPOTOHOB U
3JIEKTPOHA HANpaBJIEHBl B OJHY CTOPOHY U COOTBET-
CTBEHHO NPUTATHBAIOTCA. BBeneHNe aeKkTpoHa Mex 1y
MPOTOHAMH M3MEHSIET YCIOBHUS aCHMITOTHYECKOH CBO-
0oxp! onrcaHHOM B [3] 1 OymeT crmocoOcTBOBATE O0IB-
meMy CONMKEHUIo POTOHOB. Taroke B [3] M31M0kKeHO
000CHOBaHME, YTO HIICKTPOH Kak yacTHna OyJeT Haxo-
JITCSI B OIIPpEAEIEHHOI 001acTH OT NPOTOHA.

ByneMm cuuTath, 9TO 3MEKTPOH paBHOYAAIEH OT
npoToHOB. Toraa K 3JIeKTPOHY MPUTATHBAETCS 2 MPO-
TOHA ¥ IIPOTOHBI MEX Iy co00# oTTankuBarTcsa. CooT-
BETCTBEHHO

2F, —F, =0 (1)
rae F, - cuna KynoHa Mexty 3JIeKTpOHOM M TIPO-
TOHOM, F; — cHJ1a B3aMMOJICHCTBHS MEXY NPOTOHAMH.

OueBHIHO, YTO TOCKOJIBKY 3apsi/ibl AJIEKTPOHA U

NPOTOHA PaBHBI OyAET NPOUCXOIUTH COIMKEHNE TPO-

TOHOB B JIFOOOM CJIy4ae MOKa HE MOSBUTCS JOMOIHH-
TenbHasl CHWJa, MPETSATCTBYIONMIAS B3aUMOJIEHCTBUIO
MEXAY JEKTPOHAMHU U MPOTOHAMM, WIIM 3JIEKTPOH HE
OyzeT ynan€H u3 MEeXIPOTOHHOTO MPOCTPAHCTBA — Ta-
Kasi BO3MOXXHOCTH onrcaHa B [3]. [lonomHuTENHHOM CH-
JIOW TPEIATCTBYIOMICH CONMKEHUIO TPOTOHOB OyAeT
CWJIa B3aUMOJICUCTBUSL MEXIY MPOTOHOM JAEUTEpUs U
HEUTpPOHAMU TPUTHS, HO BOSBHUKHOBEHUE TAKOTO B3au-
MOJICHCTBHS O3HAYaeT MPEBpAIIeHNE N30TOTOB JeiTe-
pUs ¥ TPUTUA B SAPO renus S.

PaccunTaem Ha Kakoe MUHUMAJIBHOE PACCTOSTHUE
cONMM3ATCS TPOTOHBI TIO cXeMe Ha Puc. 6 mpu oTcyT-
CTBUU JIPYTUX CHIL.

Kaxk n3BecTHO cuia npuTsKEeHUs 3apsiKEeHHO ya-
CTHUIIBI K PABHOMEPHO 3apsSKEHHOMY KPYTY OIpeaens-
eTCsl Kak
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q192Z

3
4mey(R? + z2)2
TI€E Gy 4 §, — 3apAbl COOTBETCTBEHHO KPyra U YaCTHUIbI HaJl KPYroM,
Z pacCTOsSIHUE OT YaCTHIIBI 10 Kpyra, R — [uaMeTp Kpyra.

F2=

COOTBETCTBEHHO €CIIH npeHereqL CHJIaMH MardiuTHOI'O BBaHMOHeﬁCTBHﬂ, KOTOPBLIC IIPpH YCJIOBUU COBIIA/IC-

HUS HATIPABJICHUS MATHUTHBIX TOJICH TOJLKO YCHIIAT 3TO MPUTSDKEHUE, OyIeM UMETh
41922 9191

4meg(R? + 22)32  4mey(22)2
8z% = (R? + z2)3/2

47?% = R? + 72
3z% = R?
R2
z = T = 1,732R

Hy’KHO y4€eCTb, 4TO COTIaCHO MocaeAHUM fanHbM [4] rp = 0.83 1107 5m. n Torma z = 1,44 - 107 °m.
NMPOTOHbI

3MEKTPOHBI HEATPOHI

Pucynox 7 Cxema coopxu si0ep mpumus u Oetimepust 8 A0PO 2e1usi 8 MOMEHM CONUNCEHUL NPOMOHO8

Haxe ecnu Oyner HaOMIOAATBHCS HEKOTOPBII
capur nporona tputus L (Puc. 7) ot meHTtpa snpa,
JlaKe eclii 3HaueHue L ocTHrHeT 3HaveHus paauyca
MPOTOHA, TO BCE PABHO C YYETOM PACCUYUTAHHOTO 3HA-
YEeHUS Z TIPOTOH spa JCHTEpHs rapaHTUPOBAHO BXO-
JIUT B 30HY Pa3BUTHS MEKHYKJIOHHBIX CHII SIPOM TPH-
THSL.

CornacHo [5] HYKJIOH-HYKJIOHHOE B3aUMOJIEH-
CTBHE MOKHO OIKCATh B paMKaX KOHIEIIMH TTOTCHIIN-
ama. PamuansHas 3aBucumocth NN-motennuana V(r)

MoKazaHa Ha puc. 8. MUHMMYM MOTEHIMANa HpH I =
0.8 @M, rmy6uHa B 3T0# Touke — (70—-80) M»aB. Ipu r <
0.8 ®m norennuan Bo3pacraet. [Ipu r > 0.8 dm otpu-
LaTeNbHBIN MOTeHIUA NPUOIMKAETCS C POCTOM I K
Hyt0. 10T yuacTok NN-moTeHIana oTBeyaeT cuiiam
nputsbkenust. CpeiHee pacCTosTHUE MEXAY HYKIOHAMH
B siipe okoJio 2 Om.

vV, MeE
F3
100
ORIAARIEAHUE
50 [
1 2 3
0 : | | [
: 7, Pt
|
—50 ! \
HPUIRANRCONUE
=100 [~

PuC‘yHOK 8. Paduanvuas 3asucumocmo HYKJNOH-HYKJIOKHO20 nomenyualia

CornacHo [6] Me30HHOM TeopuH, B3aUMOJIEH-
CTBHE MEXIY HYKIIOHAMHU OCYIIECTBIIICTCS MyTEM 00-
M€Ha Me30HaMHU. SliepHble CUITbI XapaKTEPU3YIOTCS pa-
JINyCOM JIEHCTBUSI; OH OIpenessieTcs] KOM-IITOHOBCKOM

JUTMHOW BOJIHBI ME30HOB, K-PEIMH OOMEHHBAIOTCS HYK-
JIOHBL, , TJ€ M - Macca Me30Ha. HauO. panuyc neiictBus
UMEIOT CHJIBI TIPUTSKEHUS, 00YCIOBICHHBIE 0OMEHOM
s-me3oHamu. st Hux 1 c=1,41 &M (1 dm=10-13 cm).
3TO COOTBETCTBYET PACCTOSIHUIO MEXKIy HYKIOHAMH B
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snpax. O6MeH OoJiee TsHKETBIMUA Me30HaMH (T, W U JIp.)
OKa3bIBACT BIMSIHUE HAa B3aMMOJCHCTBHE MEXIY HYyK-
JIOHAMHU Ha MEHBUIMX PAaCCTOSHUSX, BBI3bIBAs, B 4aCT-
HOCTH, OTTAJIKUBaHWE MEXIY HUMHU Ha PacCTOSHHSIX
<=0,4 Owm.

CornacHo [7] Ha paccrosHusx Oombire 0,7 dhm
CHJIa TIPUTSDKEHUST MEXy BBIDOBHEHHBIMHU IO CITUHY
HYKJIOHAMH CTAaHOBHUTCS MaKCHMaJlbHOW Ha paccros-
HUM Mexnay meHtpoMm okono 0,9 ¢m. 3a mpenmemamu
3TOTO PACCTOSHUS CHJIA SKCTIOHEHIMAIBHO Ma/acT, 10
TeX TI0p, ITOKa paccTossHUe He npeBbimaet 2,0 ¢, crna
He3HauuTenbHa. HykioHsl umerot pamgmyc okoino 0,8
(M. a ManbIX paccTosHIAX (MeHee 1,7 ¢M nim oKoIo
TOTO) CHJIa MIPUTSDKSHHUS sIJiep CHIBHEE, YeM CHJIa OT-
TasnkuBaHus. KyJoHOBCKas cuiia MeXIy HpPOTOHAMU;
TaKkuM 00pa3oM OH IIPEOJ0JIEBAECT OTTAIKUBAHUE MPO-
TOHOB BHYTpU siipa. OHAKO KyJIOHOBCKAsI CHIIa MEKIY
MPOTOHAMHM MMEET ropaszfo OOJNBIINH AHMAna3oH, HO-
CKOJIbKY OHa U3MEHSETCsl KaK 0OpaTHBIA KBaJIpaT pas-
JIETICHUS 3aps/IoB, U KyJOHOBCKOE OTTAJIKHBAaHHE, Ta-
KUM 00pa3oM, CTAaHOBHUTCSI €AMHCTBEHHOW 3HAYUTEINb-
HOHM CIIJIOW MEXy MPOTOHAaMHM, KOTJa UX pa3elicHue
MPEBEIIIAET MPUMEPHO 2—2,5 PMm.

Takum oOpazom oOecriednBaeTcsl COIKCHHE
Aapa AedTepus ¢ IAPOM TPUTHS JUIA Hadasa AeHCTBUS
MECKHYKJIIOHHBIX CHJI.

Peakuuio TepMoOsIIEepHOTO CHHTE3a C Y4acTHEM
neiitepus (neiiTepuii o6o3Hauvaerca cumBojoM 2H) u
TpUTHUS (M30TOI BOJOPOa C OJHUM IIPOTOHOM U ABYMS
HelTpoHamu B sjpe, obosHadaercs SH) 00o03Ha4arOT
Kak:

°H+2H — “He +n
VMeeT CMBICIT pacIiupuTh GOpMYIy W 3amucaTh
KaK
H+2H -»°H —» *He + n
Takoe HalMCaHWe PEaKIMHW CHHTE3a JacT HWHOE
IIOHUMAHHUC HpOTeKaHI/IH peaKI_II/II/I, a UMCHHO 4YTO CHa-
Jajia IPOUCXOAUT 0OBeIMHEHNE AeTepus U TPUTHS B

1 4ne?p(n), efdbm

1 "gacTuIry KOoTOpas MOTOM paclagaercs, a He 00bean-
HEHHE WX B YaCTHUILy C UCITyCKaHHEM HEHTpPOHA B IIPO-
recce 00bEIMHEHHSI, KOTOPBIN JINIITHUH.

OTOT MOMEHT Ba)KCH BCIEJICTBUE 3aBUCHMOCTH
BEPOSITHOCTH 3aXBaTa HEWTPOHA sApaMH OT SHEPIHUU
HelfTpoHa. Jla MOXHO cka3aTb, YTO BOJOPOJ 3TO HE
HEWTpPOH, a CUCTeMa HEHTPOHA U NMPOTOHA, HO HE00XO-
JMMO OTMETHTh, YTO HEUTPOHBI IPU X HEUTPAILHOCTH
B [IEJIOM T€M HE MEHEee B3aUMOJCHCTBYIOT OPYT C APY-
TOM, 9TO TIPOSIBIISICTCS B HECTAOMIBHOCTH TAKOTO HM30-
Toma BOJOPOJaa KaK TPUTHH (paHMOaKTUBHBIM HecTa-
OWJIBHBIN HM30TON C IEpHONOM monypacmaza 12,32
roja) ¥ TeM OoJiee KBaapuil U JPYTHUX.

[MpuunHO#l pacnanga sapa TPUTHUS HCXOAS U3
CXEMBI €ro sJpa BUIUTCS B OCOOEHHOCTH €ro CTpoe-
HUSL.

OueBUTHO YTO BHE NPHPOJBI CHJIBI B3anMOJEH-
CTBHUS MEXXY IPOTOHOM M HEHTPOHOM B Citydae jieiire-
pHs 3Ta CBsI3b OyIeT HAMHOTO NMpPOYHEEe BCIEICTBHE
obecriedeHnsT OONBIICH IIOMIATN BO3ACHCTBHIS MEXKIY
MIPOTOHOM M HEHTPOHOM, KPOME TOTO cama MaJiasi IIIo-
[IaIb BO3ICHCTBHSA MKy HEHTPOHAMH U TIPOTOHOM B
SIIpe TPUTHS IPEACTABIACTCS UCTOYHUKOM HECTAOHIIb-
HOCTH sifep TpuTus. Kpome Toro, eciam mpupoja Cril
B3aMMOJICHCTBHA MEXAY HEHTPOHOM ¥ MPOTOHOM
JJIEKTPOMAarHUTHasE TO HECTaOMJIBHOCTh APy TPHUTHUS
TaKke OyneTr MoOaBIsITh B3aUMOJACHCTBUE HEHTPOHOB
sapa TPUTHA T.K. MPEICTABISETCS, YTO NpPU OOIIei
HelTpanpHoCcTU HelTpoHa [8] (Puc. 9) umeercs Hepas-
HOMEPHOCTh pacIpelesiecHusl 3apsia B CIPYKType
HeliTpoHa YTO MW oOecmeymBaeT B3aUMOJIEICTBHE
MEXITy TIPOTOHOM M HEWTpoHOM. COOTBETCTBEHHO Ta
HEKash HEPaBHOMEPHOCTh Ha IOBEPXHOCTH IPOTOHA
JNOJDKHA WMETh OTPUIATEIBHBIN 3apsd, COOTBET-
CTBEHHO MIPOTHBOIOIOKECHO PacIo0oKeHHbBIE
HEHTPOHBI B SApe TPUTHSI OyAYT MOMOIHUTEIHHO OT-
TaNKuBaThCs. JOMOHUTENBHBIHN JucOananc Tak xe 0y-
JIET BBOJUTH JJIEKTPOH, YIAECPKUBAEMBIH II0JIEM IIPO-
TOHA TPUTHSL.

= 0.7 dm

Pucynok 9 Pacnpedenenue s1eKkmpuyecko2o 3apsoa 8 HelimpoHe u npomone

Ecmum Obl HEWTPOHBI HE B3aMMOJEHCTBOBAIU
MeXIy co00i To He ObUI0 OB MPUYMHBI OXKHJIATH He-
CTaOMIIBHOCTH TPHUTHSA M APYTHX M30TOIOB BOJOPOJA.

CrnemoBarenbHO 5 HEUTPOH W3 TenusS OyKBaJIbHO OT-
CTpETMBAETCs IIPH paclajie Ha renii4 1 HeWTPOH U3-3a
B3aUMOJIECHCTBUS C APYTMMM HEHTPOHAaMHU U 3TO IPHU


https://wikijaa.ru/wiki/Coulomb_force
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TOM, YTO B3aMMOJIEIICTBUE OJAMHOYHBIX HEHUTPOHOB U
MIPOTOHOB CTAOHMITBHO.

B03MOXHOCTh yJajieHus! JIEKTpOHa W3 00JacTh
MEX1y NMPOTOHaMH U HEHTPOHAM TakK ke ObLIO M3JI0-
JKEeHO B [3] Kak mpoxoJl 3JEKTPOHA uepe3 NPOTOH Npu
OIpe/IeIEHHBIX YCIOBHSX, HO MOXXHO J00aBHUTh, YTO
npu COJMKEHHH MPOTOHOB MarHUTHOE TIOJIE MEXKAY
HUMU OyZIeT BO3pacTaTh M CTAHOBHUThCS BCE OoJtee mpsi-
MOJIMHEWHBIM H 3TO ¥ 00ECTICUNT yXOH ANEKTPOHA.

MuHuManbHbI yrojg BXOJa 3JIEKTPOHA B IIOJIE
MIPOTOHA C TIEPBOI OPOUTHI BOOPOIa YTOOBI OH OBLT HE

oTpaxéH paccunmran B [3] cocramser Kp=

0.00161°. PaccumraeM, Kakoe pacCTOSHHE IOJDKHO
OBITH MEXIY MPOTOHAMH YTOOBI H3TUO CHUITOBBIX IMHUH
MarHUTHOTO TOJISI UMEJT TAKOe OTKIOHEHHE OT TPSIMO-
JIMHEIHOCTH.

ITo mMepe cOMMKEHHS TPOTOHOB ANIEKTPOH OymeT
BcE OoJiee CTaOMIM3UPOBATHCS HAa OCH B3aUMOJICH-
CTBHsI MPOTOHOB M HEM30EKHO BBICKOYHT IO OCH TIPO-
TOHa.

Kak mokazano B [3] 3J€KTPOHBI MOTYT yIEpXKH-
BaThCsl OKOJIO MPOTOHOB C TIOMOIIIBI0 MArHUTHOTO 3€p-
Kaja (OpMHUPYEMOTO ITOJIEM MIPOTOHA (CHIIOBEIE THHUN
yKa3aHbl yciioBHO) (puc. 10).

"

Pucynox 10 Yoeporcusanue snekmpona ¢ nomowbio MazHUMHO20 3epKaid 8 amome oelmepus.

Ha puc. 11 noka3zansl craguy n3MeHeHus: GopMbl
MarHUTHOTO T0JISL MEXKAY IPOTOHAMHU TPUTHUS U JeHTe-
pus o Mepe ux commxeHus. Kak BUIHO cHavana oHO

00pa3yeT MarHUTHYIO JIOBYIIIKY, HO 3aTeM MoJi¢ BCE 00-
Jiee CIPSIMIISICTCS U TEPECTaHET CIIOCOOHBIM YIICPHKH-
BaTh AIEKTPOH.

6

= I

Pucynox 11 Maenumnoe none mescdy devimepuem u mpumuem no mepe ux conudiCceHus..



German International Journal of Modern Science Ne27, 2022 53

Ha ocHOBe mpeamonoxeHuss 0 MEXaHH3ME pac-
majia TPUTHS B 3aBUCHMOCTH OT CTEIICHU B3aMMOMCH-
CTBHSI IPOTOHA C NMPOTOHOM, a TaK ke (akT pacnajga
CBOOO/IHBIX HEUTPOHOB (TIPUYEM IEPHO/T MOy pacmaia
CBOOO/IHBIX HEHTPOHOB HaMHOTO OOJIbLIE YEM y TpPHU-
THUSI) MOKHO BBIIBUHYTh IPEATNONIOKEHHUE, YTO HECTa-
OUIBHOCTB sIIep CBsS3aHAa C YPOBHEM CBS3aHHOCTHU
HEUTPOHOB NMPOTOHAMHU — OUEBUJIHO, YTO HEUTPOH B
SAape IeWTepus CBA3aH C IPOTOHOM CHJIbHEE YeM
HEHTPOHBI B S/IpE TPUTHUS C IPOTOHOM.

[Tannaguii B Takol cxeMe NPpUHUMAET MECTO KaTa-
nm3aTopa, obecnednBas HYKHYIO OPHEHTALHAIO pajH-
KaJoB.

Heo0xoanMo 3aMeTHTh, YTO aTOMBI C OOJBIINM
KOJINYECTBOM TIPOTOHOB B SApax M COOTBETCTBEHHO
OKpY>KEHHBIE 3JICKTPOHAMU I10 JAaHHON CXeMe He CMO-
TyT IpOpearupoBarh, T.K. 3JEKTPOHBI OyIyT MpemnsT-
CTBOBATh COJIMDKEHHIO OTTAJKHMBAsi aTOMBl JIPYr OT
Jpyra.

CornacHo cxeMme epHOI peaKkIK TaKOU e Mpo-
1ece JOJDKEH HATH U ¢ 3aMEHOHN TeHTepHsl IPOTHEM.

e 3ajaguM BONPOC — OTKyJa B OmbiTe Moumpa
(Mocuaku) Apara (Yoshiaki Arata), Simosus [ 1] B3suics
Tputuii? HamoMmHI0, 9T0 OTKPBITHE U30TOIA BOJAOPOa

¢ maccoii 3 mpunamiexut Omudanrty, Xapreky u Pe-
3epdopay, koTopsie B 1934 1. 6oMbapaupoBaIn Mu-
urerd u3 NDsC1, (NDs ) 2 SO4 u D3PO4 neiitonamu
(Hdeitrpon cocrout u3 1 mpotoHa u 1 HelTpoHA) ¢ FHEP-
rueit or 20 000 no 100 000 Boxst. [Ipu GomOapau-
pOBKe HabJrojajlach TpyMIa IPOTOHOB C HPOOErom
14,3 cM ¥ rpynmna Apyrux 3apsKeHHBIX YacTHIL ¢ IPO-
6erom 1,6 cM B paBHOM KOJIMUECTBE C IIEPBOH. ABTOPEI
MIPEATIONOXIWIN CYIIECTBOBAHNE PEAKLIUH, B PE3Yib-
TaTe KOTOpOH 00pa3yeTcst IpOTOH W HEW3BECTHAS 10
Tex nop yactuua He;
D} + D? = H} + H3? (1) (Puc. 12)

Hapsiny ¢ 3apsokeHHBIMM YacTHLIAMH HaOJoza-
JINCh TaK)Ke HEMTPOHBI, YTO 3aCTABUJIO aBTOPOB Mpe/-
TIOJI0KUTh BTOPYIO MapauIeNbHYI0 Peakiuio ¢ 00pa3o-
BaHMEM HOBOTO M30TOMA ey ¢ Maccoii 3: DZ + D2 =
He3 +nj (1)

B nanbHeitimem yactuiy H3 Haspaau tputuem [9].

UroObl U3 HeWTepus MONydWiIcs NEHTOH aToMy
JEHTEepHs COOTBETCTBEHHO HEOOXOIUMO IIOTEPATh
NEKTPOH, KOTOphIi B ombite Mommpa (Mocuaxu)
Apara (Yoshiaki Arata), AAmonus [1] MoxHO Tepeaatsh
MaJUIaInI0, B KOTOPOM IPOUCXOAUT HAKOIUICHHE U30-
TOIOB BOJOPOJIA.

Pucynok 12 Peaxyus medicoy Oetimepuem u 0etmoHom

Ha puc. 12 cooTBeTcTBEHHO 0TOOpaXKEHBI CTAANHU
00beANHEHNS IeUTEepHs C IEHTOHOM:

Cranus 1. Berpeua siapa nedtepust ¢ 21€KTPOHOM
U s/pa neitepust 6e3 aJIeKTpoHa

Crannu 2 — 5. Commkenue mon aeiictaue cui (1)

Cranus 6. KpatkoBpeMeHHOE 00beJUHEHHE SIep
JeUTepHss KOTOpOe MOKHO CUMTATh HEYCTONUUBBIM SI1I-
poM renus4 KOTopoe pacnagaeTcs MOCIe BHIX01a IEK-
TPOHA U3 MEXXIIPOTOHHOTO IPOCTPAHCTBA HA JeUTEpHUI,
NIPOTOH U HEUTPOH.
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Heiitpon BmociieiIcTBUM NPUCOEAUHSETCS K Ka-
KoMy 00 WHOMY sIpy HIeUTepwsi ¢ oOpa3oBaHUEM
Tputus. B utore nosydaercs TpUTHI U IPOTHH.

Takum 00pa3oM MOXHO HPEAIOI0XKUTh, YTO B
ombITe Apatel, B X0€ KOTOPOTo NaJulagui-IUpKOHHE-
BBII MaTepHajl HaChIAJICS JeHTeprUeM 10 YPOBHS IpH
KOTOpOM Ha | aToM nmajutaaus NPUXOAMIOCH 3 aToMma
JeWTepus, TPUTHH 00pa30BBIBAJICS HETIOCPEICTBEHHO B
YCTaHOBKE C IOCIEAYIOLIEN AIEPHOM peakLuel MexX Iy
TPUTHUEM U ACUTEPUEM.

Cremyet Tak e OTMETHUTB, YTO aTOMHAsI PEaKIHs
aTOMOB TPHUTHS C ATOMAMH JICUTEPHUs X IPOTHUSI 00BsIC-
HSIET HUYTOXKHBIN yPOBEHb HAX0XKACHUS TPUTHUS B IIPHU-
poze.
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METHODS BASED ON ELECTROMAGNETIC TRAPS AND PROTON INTERACTIONS IN A
HYDROGEN MOLECULE FOR HOLDING ELECTRONS AS PARTICLES IN PROTON ORBITALS,
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METO/bI YAEPKAHUS DJIEKTPOHOB KAK YACTHUIl HA OPBUTAJISIX TIPOTOHOB HA
OCHOBE JIEKTPOMATHUTHOM JIOBYIIIKH Y B3BAUMO/IEMCTBUS TIPOTOHOB B
MOJIEKYJIE BOJOPOJA, A TAKXKE ®OPMHUPOBAHME NPUHIHUIIA ITAYJIX 1
ACHUMIITOTUYECKAS CBOBO/Ibl BO B3AUMOJENCTBANA YACTHI]

Abstract

Ky3nenos B.1O.
KaHOUOam mexHu4ecKux HayK

This article discusses a method of holding electrons as particles in atomic orbitals by protons. The method is
based on the protons functioning as electromagnetic traps for electrons. We propose a method of proton interac-
tions in a hydrogen molecule and explain the formation of the Pauli principle and asymptotic freedom in particle

interactions.
AHHOTaLUA

B naHHO# cTaThe paccMaTpUBAETCS METOA yASpKaHHS SIEKTPOHOB KaK YacTHUIl HA OpOUTaX aTOMOB MPOTO-
HaMH Ha OCHOBE PabOThl IPOTOHOB KaK 3JEKTPOMArHUTHBIX JIOBYIIEK JJIsI QJISKTPOHOB, MTPEJIaraeTcsi METo 1 B3a-
MMO/ICHCTBUS IPOTOHOB B MOJIEKYJIE BOIOPO/Ia, 00bsicHsAeTcs (hopmupoBanue npuHuuna [laynu u acumnrornye-

CKast CBO6OI[I>I BO B3aMMO/JICHCTBUM YaCTHII.

Keywords: holding an electron as a particle by a proton, proton interactions in a hydrogen molecule, for-

mation of the Pauli principle, asymptotic freedom.

KoaroueBble ciioBa: yaepkaHne 3JIEKTPOHA KaK YaCTHIBI TIPOTOHOM, B3aMMOJICHCTBHE IPOTOHOB B MOJIEKYJIE
BOJI0poAa, hopmupoBanne npuHnuna [aynm, acumnroTnieckast cBoOoa.

Mertoa ynep:kanusi IPOTOHOB B MOJIEKYJI€ BOJO-
pona

PaccMoTpuM uieansHOE pacroioskeHue 2 IpoTo-
HOB HAIPOTHUB JIPYT JApyra B MapajuieldbHBINA MIOCKO-
CTSIX U PACIIOJIOKEHHUU TPSHb MPOTUB TPaHU MPHU COB-
MaJaroIIUX HAMpaBISHUSIX WX CIIUHOB WCXOMS U3 HMX
dhopmbl cornmacHo [1]. TIockonbKy UX 3apsiibl OJWHA-
KOBBI TO OHH OyayT oTTajikuBaThcs. Cuia B3auMoIei-
cTBUA 2 3apsA1oB [2]:

_ U192
" Ame,r?

[MockonbKy UX CITUHEI OJITHAKOBBI M HAIIPABJICHBI
B OJJTHOM HAIpaBJICHUH TO ¥ TOKH B HUX TEKYT B OJ[FHA-
KOBBIX HAIPaBIICHUSX U ATa CHia OyAeT MPUTATUBATh.
Cuna B3auMOIEHCTBUSA 2 IPOBOJHUKOB C TOKOM [2]:

F= toli I L
2nr

Tax xax 2 IpoTOHA 3TO MOJIEKyJIa BOJOPOa U OHA
cTabuibHA TO CyMMa JTHX CHJI JIOJKHA OBITH paBHA
HYJIIO ¥ TOTJIa YYUTHIBASI YTO MATHUTHBI MOMEHT IPO-
TOHA TIOJNIOKUTENEH U paBeH pp = 1028 x*rtn? [3] u
ONpeneNieTcs Kak [, = I5 [2], T.k.IpOoTOH Haxo-

7
__;'E, TO OpU JJIUHE CTO-

JUTCA B BakyyMme, oTkyaa { =

POHBI TPEYrOJIbBHOTO KOHTYpa a MCXOJs, YTO CTOPO-
HaM# 3TOro TPEYroJbHOTO KOHTYpa ABJIAIOTCA KBapKH
IIpOTOHA, IMOJIydJacM:
\532 2
Ko (kp/(50)) q?
P&~ 3q — =0 (1)

2mr 4megr?

V3d?
4
(xoHTYpa)

I=0.7416 anrcTpem paccTosHUE MEXIy aTOMaMH
B MOJIEKyJie Bogopoza [4]

rae S= NIIOIIA/Ib PAaBHOOEIPEHHOTO TPEYTOJIbHHUKA

V3a?
q®  _Holup/C5))?
5 = 3a
4TTEQT 2nr
2 2 2
q K 16u 16u
=(= )*Ba=—PF3a=—F
2UgEQT V3a 3a 3a
4

320 uogor
q3 = =°pT070

qZ
a=4.9%*10" m.

COOTBETCTBEHHO Pa/INyC B KOTOPHII BIIMCHIBACTCS
TPEYTONBHHUK CO cTOpoHoM a=4.9%10" m. Gymer 7*10°
14 M , 9TO COOTHOCHTCS ¢ OOIIENPUHATEIM 3HAYEHHEM
auaMeTpoMm mpoTtoHa B 1 demromerp. Heobxommmo
YUYECTh, YTO ATO HE HAPYKHBIN pa3Mep MPOTOHA C y4é-
TOM TOJIIMHBI KBapKa, a pa3Mep BHYTPEHHEro Tpe-
yroJjbHUKa 00pa3yroLerocsi BHyTPEHHUMH CTOPOHAMH
KBapKOB - HCXOJIsl UX ATOTO TONEPEYHbIN pa3mMep KBap-
KoB Oynet nopsanka 0,175 pemromerpa.

Crporast (PUKCUPOBAaHHOCTH YIJIOB 00Pa30BaHUS
XMMHUUYECKHX CBSI3€H MPU pacCMOTPEHHOM BBILIE Me-
TOJIE yJep>KaHHs IIPOTOHOB B MOJIEKYJIE BOAOPO/a IpH
TIPUMEHEHNH 3TOTO METO/1a K MHBIM aTOMaM yKa3bIBaeT
Ha (PMKCHPOBAHHOCTH NPOTOHOB KaK B IPOCTPAaHCTBE
SIpa Tak ¥ ONpeae’EHHON NX OPUEHTAIUH B 3TOM IPO-
CTpaHCTBA.
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MeTton ynep:KkaHus 3JeKTPOHOB HA OPOUTAIAX
NMPOTOHOB HA OCHOBE 3JIeKTPOMATHUTHOI JIOBYIIKH
B [1] 6bu1a paccMoTpeHa CTPYKTypa NpOTOHA Kak
TPEyroJbHON aHTEHHBI T.€. 3aMKHYTOTO KOHTYpa. B 1o
K€ BPEMsI U3BECTHO, YTO €CIIH JIIEKTPHUYECKOE COMPO-
THUBJICHHE PABHO HYJIIO, TO BO30YXKJICHHBIH B CBEPXIPO-

BOJSIIEM KOJIBIIE TOK OYJEeT CyIIEeCTBOBaTh OECKO-
HEYHO 10aro. dopmMa MAarHWTHOTO IOJIsL OyAeT mo-
J0OHa Mmoka3aHHOMY Ha Puc. 1 u BIOJHE MOAXOINT Ha
POJb 3epKANEHOTO MarHUTHOTO 3€pKalia, KOTOPBIC UC-
MOJIB3YIOTCS MPH CO3JJAHUU 3E€PKAbHBIX MarHUTHBIX
JIOByIIEK [5].

Puc. 1 Heaamyxaiowud MoK 6 ceepxnpoeoc)ﬂwe/w KoJjvye u coz0asaemoe Um MAacHUmHoe noJe.

CyTb 3epKaJbHOI MAarHUTHOM JIOBYIIIKH COCTOUT B
WCTIONIb30BaHUN MAarHUTHBIX NPOOOK, MIIM MarHUTHBIX
3epKai, — obJacTel, B KOTOPHIX HANPSKEHHOCTH Mar-
HUTHOTO ITOJIS CHJIFHO (HO IUTaBHO) Bo3pacTtaeT. Takue
00J1acTH MOTYT OTpakaTh «IaJA0IINe)» Ha HUX BIOJb
CWJIOBBIX JIMHUH I0JIA 3apspKeHHble yacTtulpl. Ha Puc.
2 u300paxkeHa TPACKTOPHUS YACTHIII B HCOJHOPOIHOM
MAarHuTHOM II0JIC, HaHpH)I(éHHOCTI) KOTOPOI'O MCHACTCA
BJIOJIb €r0 CHJIOBBIX JHHUN. DPdekt oTpaxenus o0y-
CJIOBJICH T€M, 4YTO IIPpU MPOJABMKCHUUN YaCTUIbI B 00-
JacTh 0oJiee CHIIBHOTO MOJIA IIPU HEKOTOPBIX YCIOBHIX

eé rmorepeyHasi CKOPOCTb Va BO3PACTaeT M yBEINIUBA-
eTCsI CBSI3aHHAS C 9TOM CKOPOCTBIO IIONIepeYHast YHEP-

1
TUA» 4aCTULIbI E mVAz. Ho monnas OHEPrus 3aps’KCHHOU

1 1
YaCTUIbI EZE mv) 2+ EmVAZ MpY JBWXKCHUU B MarHHUT-

HOM II0JI€ He M3MEHSETCs, Tak Kak cwia Jloperna, 0y-
Jyqd TIEpHECHANKYISIPHA CKOPOCTH, pabOThI HE MPOM3-
BoauT. [103TOMYy OJHOBPEMEHHO C YBEIHYEHHEM V-,
yMeHbIIaeTcs V).B kakoi-To TOYke V|| MOXET CTaTb
PpaBHOH HyJI0. B 3TOM TOUKE U IPOUCXOIUT OTPAKECHUE
YaCTHIBI OT KMarHUTHOTO 3epKanay. [5]

Puc. 2 Tpaekmopwz uacmuybsl 6 HeOdHOpO()HOM MASHUMHOM noJie, Hal’lp}ZDlCéHHOCmb KOmopoco MeHAaAemcst 600.1b
€20 CUNOBbIX TUHULL

PaccuntaeM MUHHMMalBHBIH YroJl OTpaXKEHUS
3JIEKTPOHA OT HPOTOHA.
JA1st MarHUTHOTO TIOJIS B BAKyyM€ HAIPSDKCHHOCTD
MarHMTHOTO MOJIS ONIpeAeNsieTcs BIpaxeHueM [3]:
B
H=—
Ho
MaranTHass MHIYKOUS B IDIOCKOCTH TPEYToJib-

HOTO JJIeMeHTa ([IPOTOHA) paBHA TI'EOMETPUYECKOMN
CyMMe MarHUTHBIX WHIYKIIUEH, CO3/1aBaeMbIX KON
CTOPOHOW B OTJEIBHOCTH MOJISI TPEYrOJILHOIO BUTKA
Oynet

C

B=B;+B,+B3
630! 3v3upl
= COS X, = COS X
2mav3 1 ma 1

rge a - JJIMHAa CTOPOHBI TPEYrojbHUKA (KBapKa
IPOTOHA)
[nomans paBHOOEAPEHHOIO TPEYrOIbHUKA
V3a?
S=
4

COOTBETCTBEHHO

_ Ay
V3a?

12pop
B=—"ZFcosa,
Ta

HanpsikeHHocTs (H) B meHTpe paBHOOEIpEHHOTO
TpeyrojpHHUKa (IPOTOHA)

H= 12;‘; cos a;=2.81*10% A/m )

V1
Pagnyc mepBoif opOMTBI B aToMe BOJIOpOJA

R=5,291772085910 ' m [6]

HanpspkeHHOCTh TIOJIE OT TMPOTOHAa Ha pajauyce
repBoif OpOUTHI BOIOPOA HA OCH MEPIEHANKYIISPHOM
K TUIOCKOCTH BUTKA MPOTOHA

Ho = b7 Cos @y = 223570 Al (3)

MuHuMaIBHBII Yrojl BXOJa 3JIEKTPOHA B IOJIE
HPOTOHA C TIEPBOI OPOUTHI BOAOPOIa 4TOOBI OH ObLT HE
oTpaxk€éH Haiaém u3 ¢dopmynsl [5 dopmyna 2.21
ctp.39]

Hg

sin2o

sin &= \/% =2.82%107°

orciona %= 0.00161°

B cnydae xpyroBoil ¢opMbl pOTOHA 3Haye-

Hus 2 m 3 Oyayr emé Oousbme, a yronm 0, emé

MEHBbIIIE.
ONEeKTPOH HEOTPaKEHHBIN U UAYIUI 10 HOPMaNU
K IPOTOHY HCXOAS U3 IPEACTABICHHSA NPOTOHA Kak
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BUTKA IIONIPOCTY MPOUIET Yepes LEHTpP NPOTOHA, 3aTOp-
MO3HTCS M MOWAET K MPOTOHY 00paTHO.

Takum 00pa3oM MPOTOH paboTaeT Kak JICKTPO-
MarHuTHas JIOBYIIKA AJis 3JeKTpoHa. [TocKonbKy a1ek-

TPOHBI OTPaXKasACh OT MAarHUTHOTO 3epKayia OyIyT OT-
OpachIBaThCsl OT MPOTOHA TO M CTAOMIILHON OpOUTHI
OHU UMETh He OyIyT 3aHMMasi Xa0THYECKUE MECTa MPo-
CTpaHCTBE Kak yKka3aHo Ha Puc.3:

Bricoxas BepoATHOCT

" 0BHApYXUTE SHEKTPOH

Husxaa BepoaTHocTs
06 HAPYKHTE JMEKTPOH

Anpo

Puc. 3 Amomnas opoumans (A0)
Mo 061acmb NPOCMPAHCMEA, 8 KOMOPOIL 8ePOSMHOCHIb HAXONUCOCHUSL DNIEKMPOHA MAKCUMATbHA.

Ho HeoOxonuMo y4ecTb, UTo yAep:KUBaHUE JJICK-
TPOHOB 3JIEKTPOMArHUTHBIM II0JIEM MPOTOHOB HE HAET
3JIEKTPOHAM HAXOIUTHCS B JIIOOOH TOUYKE MPOCTpaH-

CTBa BOKPYT MPOTOHA. JlaHHBIH (akT MOATBEPKIACTCS
a Square of 2sc, wave function

R=16au.
90°

120° 60°

150° .30°

180°

210 330°

240° "300°

1507 30°
180°

210° ’330°

R=12au.

0°
120°

1507, . 30°

180° 0°

210° 330°

240° 300°

270°

d

180°

HCCIIEeIOBAaHUAMU [7] KOTOpBIE Aalu CIEAyIolee pac-
TpeJesicHIe KBaJgpaTa BOJIHOBON (PYHKIUH JIBYXAIICK-
TPOHHOH cHCTeMBI B MoJieKyie Bogopona (Puc. 4) [7]:

Image by photofragmentation
KER 9-11 eV
90°

120° 60°

150° 30° 4
I

210° 330°

240°

} 300°
270°

KER 11-13 eV
90°

120°

1507 30°

210° 330°

Internuclear distance

240° '300°

270°

KER 13-15 eV
90°

120°
150% 30°
0°

210* 330°

240°

S 300°
270°

Puc. 4 Keaopam 6on10601i pyHKYUY O8YXINEKMPOHHOU CUCEMbL 8 MOIEKYle 6000p00d NPU PACCTNOSHUU
meoncoy sopamu amomos ¢ 0,85 anecmpema. M. Waitz et al./ Nature Communications, 2018 [7]

Tak e U3BECTHO, YTO Ha KKIOW OpOUTAIN MO-
T'yT MaKCUMAaJILHO pa3MeIaThCs JBa 3JIEKTPOHa, 00a-
JIal0IIME PaBHOM 3HEpruer, HO OTIIMYAIOIINECs CIIH-
HoM. [Ipunnun uckmouyenus Ilaynu yTBepkaaer, 4ro
JIBa 3JIEKTpOHA (WJIH JBa TFOOBIX APYTHUX (hepMuOHa) He
MOTYT HUMETb OJIMHAKOBOE KBAHTOBO-MEXaHUYECKOE
COCTOSIHUE B OJJTHOM aTOM€ WM OAHOM MoJjekyJe [8, 9]
B pamkax gaHHOTO MeTOJa 3TO OOBSICHACTCS TEM, UTO
JIBUTAsICh B MATHUTHOM TI0JIC TIPOTOHA 3JICKTPOH, 00J1a-
Jlasi TAK)KEe MarHUTHBIM TIOJIEM, TaK ke OyIeT OpHEHTH-
POBaThCSI CIIMHOM MPOTOHA HE CMOTPSL HA CBOU JBUXKE-

HUS BOKPYT IPOTOHA U TeM CaMbIM (OpMHPYS MPHUH-
mun [laymu. A TOCKONBKY TPOTOHBI CBSI3BIBAIOTCS
CBOMM CIIMHOM, OPUEHTUPOBAaHHBIMU CHMMETPUYHO, TO
1 CTIMHBI AJIEKTPOHOB Y 3THX MPOTOHOB OYAyT HaIpaB-
JICHBI TaKke CHMMETPHYHO. UTOOBI CIIMH 3JEKTpOHA
ObUT HaNpaBJIeH aHTUCUMMETPHUYHO K CIIMHY IPOTOHA
OH JIOJDKEH OBITh CTPOTO aHTHUNApaJuIeNieH CIHHY Mpo-
TOHA, B IPOTUBHOM ClIydae OH OyZAeT IMOBEPHYT /0 Ta-
paLIeNbHOCTY MATHUTHOMY I10JIS IIPOTOHA.
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Heob0xoauMo 3aMeTUTh, YTO B JAHHOM MOJIENIH
OJIMH MTPOTOH MOXKET yIEP>KUBATH 2 IJEKTPOHA — TI0 OJI-
HOMY IO pa3HBIM CTOPOHAM IUIOCKOCTU HaXOXKICHUS
KBapKOB MIPOTOHA.

AcCHMNTOTHYECKAS CBODO/IA

[IpuHATO CYNTATh, YTO CHIILHOE B3aMMO/ICHCTBHE
KOpOTKozekcTByIomee: ero paguyc 1012 cm. Ocoben-
HOCTBIO €r0, SIBJISIETCS TO, YTO MPUTSHKCHUE MEXIy
KBapKaMH PacTéT C yBEIMYCHHEM PACCTOSHHS MEXIy
HuMH. C Apyroil CTOPOHBI TP COMIDKEHUH KBAPKOB B
aJIpOHAaX MX B3aMMOJACHCTBHE OcIabeBaeT (ACHMIITOTH-
yeckast cB000a). OOpaTM BHIMaHUE Ha B3aWMOJICH-
creue (1)

V3a?
4

to(kp/(C—5))? a@— q2
2nr ATegT2

WIH B 00Jiee 00IIEM BHUIE

Holilz I — 9192 _
2nr 4megr?

W3 Hero BWAHO, YTO peann3yercst B3anMOICH-
CTBHE OIMCAHHOE BBIINIE MEXIY KBapKaMH - MpHU
YMEHBIIICHUH PacCTOSHUS CHIIa OTTAJIKUBAaHHS BO3pac-
TaeT SHEPTUYHEH YeM CHJIa IPUTSKCHUS, a TIPH YBEIIH-
YEHUHU PACCTOSIHMA CHJIA OTTAJKUBAHMS MajaeT ObICT-
pee 4eM cuiia MPUTSDKEHMS TP SJAEPHBIX MaciuTadax
pacctosHuii. Hanpumep mpu OTKIOHEHHU OT TOYKH
paBHOBECHs Ha NMOPAJOK B CTOPOHY YMEHBIIICHHUS pac-
CTOSIHUSI CHJIA MIPUTSKEHUS YBEJIMYUTCS TOJIbKO Ha 10
pa3 B TO BpeMs Kak cuia oTrankuBas Ha 100 pas, B
TOXE BpPEMSI NIPH OTKIOHEHUH PACCTOSIHUS B CTOPOHY
YBEIMYCHUS! CHJIA NMPUTSDKEHUS YMEHBIINTCS TOJBKO
Ha 10 B OT BpeMsl KaK CHJIa OTTAIKUBAHUS YMEHBIIUTCS
B 100. [TockonbpKy KBapKH 00JIaHal0T KaK 3apsSaoM Tak
Y MarHUTHBIM TI0JIEM TO 3TOT MEXaHU3M IpeJIaracTcst
paccMOTpeTh B MEKKBAPKOBOM B3aHMMOJACHCTBUH Y4H-
TBIBasA, YTO KBApKH 00JaJAI0OT KaK 3aps/IOM TakK U CIIH-
HOM.

Ha ocHOBaHMYM M3JI0KEHHOTO BBIABHUIAIO MPEATIO-
JIOXKEHHE, 9TO AIEKTPOHBI yAEPKUBAIOTCS HAa OpOuTax
aTOMOB BCJICAICTBHE IIONAJaHUS B MarHWTHOE IOJe
MPOTOHOB, KOTOpPOE (POPMHUPYETCSI B BUJIE HIIEKTpOMAr-
HHUTHOTO 3epkana. Kak ciencrsue pacroyioxeHue cBs-
3ell MEXAy aToMaMu OyZeT ONpenelsIThCs IOJI0XKe-
HHEM TIPOTOHOB B CTPYKTYpE sApa aToMa, MOCKOJIBKY
IPY NIPOM3BOJILHOM BpAIllEHHE ITPOTOHA JIIEKTPOH OY-
JIET BHOCHUTHCSA BHYTPH A1pa 4ero He HaOmogaercs.
Crtporast puKCUPOBAHHOCTH YTJIOB 00pa30BaHUS XUMH-
YEeCKUX CBS3€H IpPU PacCMOTPEHHOM BBIIIE METOJE
yAep>KaHHs IPOTOHOB B MOJIEKYJI€ BOJOPOAA IIPH MPH-
MEHEHHH 3TOTO METOJa K MHBIM aTOMaM yKa3bIBaeT Ha
(hUKCUPOBAaHHOCTH MMPOTOHOB KaK B IPOCTPAHCTBE SApa
TaK U ONpeeaEHHON UX OPUEHTALUU B TOM IIPOCTPaH-
ctBa. Tak k€ CTOUT OTMETUTH, YTO CHUHBI IPOTOHOB,
YYacTBYIOIIMX B OOpa30BaHMHM XUMHYECKHUX CBS3EH,
JIOJDKHBI OBITH OJJMHAKOBO HAIIPaBJICHBI.

Kpome 3toro, ecmu cBs3u MexXIy aTOMaMH BbI-
CTpaMBaIOTCS 110 JIMHUM TO CIIMHBI OYAyT claratbCsi U
MOJIy9aeTCcsl MarHUTHBIN MaTepual. B cmyuae o6Gpaso-
BaHU CBSI3€H MOJ Pa3TUYHBIMU YIJIaMU CHUHBI OyAyT
B3aMMHO OCTIaOJATBCSA U MaTepHall MarHUTHBIM He Oy-
net. Kpome 3Toro, eciii BEICTpOUTH aTOMBI BOJOPOa B
[ETI0YKY C OJHOHAIPABICHHBIMH CIMHAMH TO TaKOH
MaTepHal 10JKeH IPHOOPECTH MarHUTHBIE CBOICTBA

=0 1)

HaBopmopoxuBaHHE CI0XXHBIM 00pa30M BIIMSIET HA
MarHdTHbBIE CBOWMCTBa ctanu. Jlo ornpeneneHHoN moi-
HOTBI HACBHIIICHUS METajula BOJIOPOAOM MarHUTHBIC
CBOWCTBA MEHSIOTCS CJ1a00. 3aTeM IMPOUCXOIUT PE3KOEC
YMEHBIICHUE MaKCHMaJIbHOM MarHUTHOM IpOHMIae-
MOCTH M OCTaTOYHOT'O MarHeTH3Ma U elie 0ojiee pe3xoe
BO3pacTaHHe KO3PUUTHBHOW cuiibl. CleniaHa MombITKa
00BsICHEHUsI 3THX S(PQPEKTOB BIUSHUEM BHYTPHUIIO-
JIOCTHOTO JaBIICHUS, MEHAIOIIETO MEXAaTOMHBIE pac-
CTOSIHUS B PEIIETKE M COCTOSHHUE JIEKTPOHHBIX OpOUT
YHIpaBJISTIONIee MarHATHRIME XapakTepuctukamu [ 10 c.
21]. B pamkax maHHO# pa®OTHI 3TO OOBSCHICTCS TEM,
YTO TPW HACHIIEHHH BOZOpOAOM 0Oe3 oOpa3oBaHUS
THJPUIOB MarHUTHbIE MOMEHTHI aTOMOB BOJOpOJa
pacIioaraloTcsi XaOTHYHO U TEM CaMbIM IPOTHBOJIEH-
CTBYIOT MarHMTHBIM MOMEHTaM aTOMOB xene3a. CooT-
BETCTBEHHO CTEINCHb OCJIa0JICHNs] MArHUTHBIX CBOMCTB
3aBUCHT OT CTETIEHH HACBHIILEHUS CTAIN BOJAOPOJIOM. B
TOXe BpeMsi 00pa3oBaHUe THIPUAA KeJle3a IPUBOIHUT K
YCHUJIGHHIO MAarHUTHBIX CBOWCTB, YTO OOBSICHSIETCS B
paMKax JaHHOW pabOoThI TEM, YTO K CIMHOBBIM MarHUT-
HBIM 3HAYCHUSIM aTOMOB JKeJe3a JOOaBIIAIOTCS CIIMHO-
BbIC MAarHUTHBIC 3HAYEHHS aTOMOB BOJOpOJa, T.K. BCE
OHH OYIyT OpPHEHTHPOBATHCS OIHOHANPABICHO B
cBoux cBs3sx [11].

[TornormieHre NpoOTOHAM SHEPTUH NMPHUBEAET K PO-
CTy HaNpsKEHHOCTU IO IIPOTOHOB M COOTBET-
CTBEHHO K YyJaJICHUIO SJIEKTPOHOB OT MPOTOHOB, T.C.
mepeBoay Ha 0oJiee BRICOKUE opOuTanu. B pamMkax gaH-
HOT'O METO/a MOTJIOICHUE DIIEKTPOHAMH dJIEKTpOMar-
HUTHOTO M3JIy9€HHS HE MMEeT HUKAKOTO 3HAYCHUS IS
repexofia 1o opoNTAISIM aTOMa 33 UCKIIFOUCHHUEM TIpsi-
MOTO CTOJIKHOBEHUSI C ()OTOHAMH BBICOKHX SHEPTHH.

References

1. National Association of Scientists (NAU).
monthly scientific journal no.51/2020 1 part ISSN
2413-5291 DOI 10.31618/NAS.2413-5291.2020.1.51

Engineering view of interaction processes of elec-
tromagnetic radiation with protons, neutrons and
atomic nuclei. Kuznetsov V. Yu. pp. 42 - 44

2. Electrodynamics and propagation of radio
waves : tutorial / D.Yu. Muromtsev, Yu.T. Zyryanov,
P.A. Fedyunin et al. -T. Zirianov, P.A. Fed'yunin etc. -
Tambov: Publishing house of TSTU, 2012. - 200 c. 100
copies. ISBN 978-5-8256-1146-6.

Tables of physical quantities. Handbook. Under
the editorship of Acad. I.K. Kikoin. Moscow Atomiz-
dat. 1976. 1008 c.

4. Handbook of chemists. - 2nd edition, revised,
revision. M.-L.: GSTI Chemical Literature, 1962.

5. Artsimovich L.A. Elementary Physics of Plas-
mas. 1963. 98 p. GosAtomlz-dat.

6. V.A. Kireev, Concise Course of Physical Chem-
istry, Moscow, 1968.

7. https://lwww.nature.com/articles/s41467-017-
02437-9

8. W.Pauli General Principles of Wave Mechan-
ics. OGIZ Moscow 1947.

9. D.V. SIVUKHIN. GENERAL COURSE OF
PHYSICS: Atomic Physics. vol. V. Part 1 Moscow.
Nauka, 1986, 426 pp.



German International Journal of Modern Science Ne27, 2022 59

10. Shrader A.V., Shparber I.S., Archakov Y.I.
Hydrogen Influence on Qil and Chemical Equipment.
Moscow, Machine Engineering, 1976, p144.

11. Hydrogen Influence on Change of Magnetic
Characteristics of Nanocrystalline Iron A.A. Nova-
kova, O.V. Agladze, T.Yu. T. Yu. Kiseleva, Lomono-
sov Moscow State University, Russia. T. Yu. Kiseleva,
M.V. Lomonosov Moscow State University, Solid
State Physics, 2001, vol. 43, issue 8, pp. 1443 — 1448

CHHCOK JUTepaTypshl

1. HaunonanpHas accoumarus yuéueix (HAY).
eXeMeCsYHBIA Hay4HbIH KypHan Ne51/2020 1 wacth
ISSN 2413-5291 DOI 10.31618/NAS.2413-
5291.2020.1.51

MuxeHepHbIN B3I Ha MPOLECCH B3aUMOJEH-
CTBUS JIEKTPOMArHUTHOTO M3IY4YEHHs] ¢ MPOTOHAMHU,
HeHTpoHaMu U aTOMHbIMHU siapamu. Kysueuos B.1O.
cTp. 42 - 44

2. DNeKTpoIMHAMUKA W PACIPOCTPAHEHUE PaIio-
BOIH : yaebHOe mocobue / JI.FO. Mypowmues, FO.T. 35I-
psHOB, II.A. ®emionmn u np. —TamboB : U3m-Bo
®OI'BOY BIIO «TI'TY», 2012. — 200 c. 100 sx3. ISBN
978-5-8256-1146-6.

3. Tabmuupl puzmuecknx BenuarH. CIpaBOYHHK.
ITox pen. akan. UK. Kukonna. M. Atomuznar. 1976.
1008 c.

4. CpaBOYHUK XMMHUKa. — 2-€ U3J., llepepad. u
jom. — M.-JI.: THTU Xumudeckoit nurepatypsl, 1962

5. ApuumoBnu JLLA. DiemenrapHas (¢u3uKa
ma3Mel. 1963 rox. 98 ctp 'ocATomM3nar

6. B.A. Kupees Kpatkuii kypc ¢pusmyeckoin xu-
mun, M., 1968

7. https://lwww.nature.com/articles/s41467-017-
02437-9

8. B.Ilaymu OO6mune NpuHIMITEI BOJTHOBOW MeXa-
auku. OI'M3 Mocksa 1947

9. JI.B. CUBYXUH. OBIINI KYPC ®U3UKU
AtomHas pusuka. T. V. 4. 1 M. Hayka, 1986, 426 ¢

10. Ipeiinep A.B., HInmap6ep N.C., Apuaxos
10.U. Briusiaue Bopopoaa Ha HEYTIHOE M XUMHICCKOE
obopynoBanue. M., «MamuHocTpoeHuey, 1976, c144

11. BiausiHue BOJOPO/Ia HA N3MEHCHHE MATHUTHBIX
XapaKTePUCTHK HAHOKPHUCTAIUITMIECKOTO JKemeza A.A.
Hosakosa, O.B. Armanze, T.}O. Kucemera, MockoB-
CKHI rocyiapcTBeHHbINH yHUBEpcuTeT M. M. B. Jlomo-
HOcoBa, ®m3uka TBepaoro tema, 2001, Tom 43, Boim. 8,
cTp. 1443 — 1448

ENGINEERING VISION OF THE PROCESSES OF INTERACTION BETWEEN
ELECTROMAGNETIC RADIATION AND PROTONS, NEUTRONS, AND ATOMIC NUCLEI

Kuznetsov V.Y.
PhD in Engineering Sciences
DOI: 10.24412/2701-8369-2022-27-59-60

WH)XEHEPHBIH B3I'JISA]I HA TPOIIECCHI B3BAUMOJIEMCTBUA DJEKTPOMATHATHOI' O
W3JYUYEHUSA C TIPOTOHAMM, HEUTPOHAMM 1 ATOMHBIMHU SIJIPAMHA

Abstract

Kysnenos B.1O.
KaHouoam mexHuyeckux Hayx

The present paper focuses on the interaction of electromagnetic radiation with atomic nuclei based on the
theory of receiving and transmitting antennas, linear, aperture antennas, and antenna arrays used in radio-electronic
devices. It presents an alternative vision of the Compton experiment with regard to the non-shifted radiation on
the atom as a whole. Based on the listed facts, conclusions on some quark properties are made.

AHHOTALUA

B Z(aHHOﬁ CTaTbC pacCMATPUBACTCA BSaHMOHGﬁCTBHG DJICKTPOMAruuTHOI'O U3JIYUCHHUS C AApaMU aTOMOB Ha

OCHOBC TE€OpUU HpI/IéMHbIX 1 nepeaaromunx aHTCHH, a TaKXe HHHeﬁHLIX, AlCPTYPHBIX aHTCHH U dHTCHHBIX pemé—
TOK, IPUMCHAIONINXCSA B YCTpOﬁCTBaX PaAnO3JICKTPOHHBIX CPECTB. HpezmaraeTc;{ aHBTepHaTHBHBIfI B3I Ha
onbIT KoMnToHa B yacTH HE CMCIICHHOI'O U3JIYYCHHA Ha aTOME B IICJIOM. Ha ocnoge MPEATTOKECHHBIX (baKTOB cae-

JIaHbI BBIBOABI O HEKOTOPBIX CBOMCTBaX KBapKoOB.

Keywords: Atom, quark, antenna, electromagnetic radiation, quark properties
KiroueBbie cioBa: AToM, KBapK, aHTEHHA, 3JIEKTPOMarHUTHOE U3JIy4E€HUE, CBOWCTBA KBapKa

Kak n3BecTHO (JOTOHBI PEHTTEHOBCKOTO H3JTyde-
Hus uMeroT 3Hepruro oT 100 3B 1o 250 k3B, 4ro coort-
BETCTBYET M3JIy4EHHUIO ¢ 4acToToit oT 3-10%8 1o 6-10%
I'u 1 gmeO# BostHb! 0,005—10 HM T. €. ot 107 10 10
8 M, 4To cornacyercs ¢ JMHENHBIMU pasMepamu aTo-
MOB: UX paagnychl cocTaBisiioT ot 0,3 10 2,6 aHTcTpeMa
(1 anrctpem = 1071% m). Paguyc sapa okosno 107> aur-
crpema, To ecth 1071 M. T.e. siapo atoma paboTaer Kax
aHTeHHa roriomaronas OMU. A kak H3BECTHO YTOOBI

aHTEHHA XOpouIo JoBWIa DM e€ JuIMHa JoKHA OBITH
comocraBuMa ¢ JuinHOU BonHbl OMU a Haunyumue pe-
3yJIBTAaThl JAlOT YETBEPTHBOIHOBBIE (IS IITHIPEBBIX)
WIN 2 9eTBEPTHBOJIHOBBIX OTPE3KOB (VIS IUITOJIBHOM) .

Kpome Toro cample SHepruuHblE raMMa-KBaHTHI
(T.€ ¢ HauMeHbLIeH AuHOM BonHbI - 10°%) naxe BHe-
PAIOTCSL B CTPYKTYPY DJIEMEHTapHBIX YacTHI], TaKUX
KaK MMPOTOHBI U HEUTPOHBI. COMOCTaBUM UX JIMHEHHBIE
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pasmepsl - 0,8:10°%° mpoTona 4To ONATH TakM cornacy-
ercs ¢ mpuémMoM DMMU aHTeHHOH, 0COOCHHO €CITH Y4H-
TBIBATh YTO MPOTOH B COBPEMEHHBIX MPEJICTABICHHUIX
COCTOMT U3 3 KBAPKOB 4TO aéT BO3MOKHOCTb pad0TaTh
KaK JUIIOJIbHOW aHTEHHE JBYM W3 HHX, WM KaK JIBOM-
HOH TPEYToJIbHOM aHTEHHE B Iape ¢ PYruM IPOTOHOM.
TO sxe camoe kacaeTcst U HeIITpOHa MOCKOJIBKY OH Tak
K€ COCTOUT U3 3 KBapKOB.

Cunrato 3TOT (QakT Ype3BBHYAHHO BaKHBIM, IO-
CKOJIbKY OH CBHJIETEIBCTBYET O TOM, YTO Ha YPOBHE Ha-
CTHII sI7pa PabOTAIOT BOJHOBBIE APQPEKTHI, TaK YTO CO-
CTaBJIAIONINE HEWTPOHBI M MPOTOHBI 3JIEMEHTHI 00pa-
3YIOT CTPYKTYpY paboTaroIiero Kak aHTeHHbI. B saapax
¢ OOJBIIMM aTOMHBIM YHUCIIOM SIpO OyZAeT MpeacTaB-
JSTH co00# TpExMepHyIo (chepuueckyro) da3upoBaH-
HYIO aHTEHHYIO PEIIETKY, a B SiApax ¢ MaJibIM aTOMHBIM
YHCJIIOM HEWTPOHBI M MPOTOHBI BO3MOXKHO 00pasyroT
3urzarooopasueie anteHHbl ([Ipocreiimieit 3ur3arooo-
pa3HOW aHTEHHOI! SIBJISICTCS ABOMHAS TPEYroJbHAs aH-
TCHHA), HAIPUMEP SAPO TeIHsL.

Ecnu ucxonuTh W3 MPEIoNIOKEeHNST IO B3anMO-
JEWCTBUN HEUTPOHOB M MPOTOHOB C 3JEKTPOMATrHUT-
HBIM HM3IIy9YeHHEM Ha OCHOBE TEOPHU aHTEHH TO Cle-
IyeT MPEATION0XNTh, YTO KBAPKH UMEIOT ONpeNenéH-
HYI0 JIMHEHHYIO CTPYKTYpYy, OOECIICUMBAIOLICIO HX
B3aHMOHeﬁCTBHC C JJICKTPOMArHUTHBIM I1OJICM.

He crout tak xe 3a0bIBaTh, 4YTO OJHOH U3 3a1a4
Nnepeaarommx aHTCHH ABJIACTCA IMPOCTPAaHCTBEHHOC
pacnpezieneHle dIEKTPOMarHUTHOTO TOJIs, 4TO JaéT
BO3MOXKHOCTb IIOCMOTPETh Ha HEKOTOPBIE OTIBITHI C HO-
BOM mo3unuu (B yactHoct KomnroHa).

OTOenbHO CTOMT 3aMETUTh, YTO JII00As aHTEHHA
B3aUMO/ICHCTBYET C JIIOOBIM 3JIEKTPOMATHUTHBIM H3ITy-
YEHHEM, HO C Pa3IndHOHN 3(PEKTHBHOCTHIO.

W3BecTHO, 4TO maxe NpH HlIeaJbHOM COTJIacoBa-
HUM NPUEMHON aHTEHHBI, JIMHU Tepeladd U MPUEM-
HUKA, SHEPrusl NIOBEPXHOCTHBIX TOKOB NPUEMHON aH-
TEHHBI He MOKET OBITh IMOJIHOCTHIO TepeiaHa B TIPUEM-
HUK. YacTe DHEpPruM JSTHUX TOKOB HEH30EXKHO
paccenBaeTcs Ha nepeusiaydeHue. B cioydae mpeans-
HOT'0 COINIACOBAHMS U OTCYTCTBHUS NIOTEPh B MPUEMHOMN
AHTCHHE POBHO IIOJIOBMHA JHEPIUU MOBCPXHOCTHBIX
TOKOB 3aTpayMBaeTCs Ha CO3JaHUE MEPEU3Ty4EHHOTO
monst. (1. crp.22) Ecnu mpuéMHIKa HET, TO BCS MPUHS-
Tast SHeprus Oyner nepensiaydarcs (MCKIIo4ast OTepH
B aHTEHHE KOHEYHO), YTO W HaOII0JaeTcs B OIBITE
Komntona. Kak mokasbpiBaeT OIBIT, B pacCesTHHOM H3-
JyYEHUU HapsAy CO CMELICHHOH JIMHUEH ¢ JJIMHOM

BOJIHBI A HaOIOAaeTCs W HECMEIEHHAs JIMHUS C TIep-
BOHAYAILHOM IUIMHOI BOJIHBEI Ag. DTO OOBIYHO OOBSIC-
HSETCSI B3aUMOJICHCTBHEM YacTH ()OTOHOB C AJIEKTPO-
HAMH, CHJIBHO CBS3aHHBIMH C aTomMamu. CuwuTaercs,
YTO B 3TOM ciiydae (hOTOH OOMEHHBAETCS SHEPTHCH U
HUMITYJIBCOM C aTOMOM B TIeJIoM. M3-3a 60ONBIION Macchl
aToMa I0 CPaBHEHHIO C MACCOM 3JICKTPOHA aTOMY Iie-
penaeTcs UIIb HAYTOXKHAS 4acTh dHEPruu (HOTOHA,
MMOTOMY [UIMHA BOJHBI A PACCESTHHOTO W3IYYCHUS
MIPAKTHIECKH HE OTINIASTCS OT JUTHHBI BOJHEI Ao ITaaa-
foriero u3ny4eHus. Ecnu paccmarpuBate 9To mMamaro-
i (OTOH B3aMMOJICHCTBYET HE C CBSI3aHHBIMH DIICK-
TPOHAMH, a HEMIOCPEICTBCHHO ¢ HEUTPOHAMH U TIPOTO-
HAMH sJpa, KOTOpBIC pPabOTAIOT KaK aHTCHHBI 0c3
HATPY3KH, TO OH U OyJIET Mepeu3NyuéH ¢ MUHAMAIIb-
HBIMH TIOTEPSMH, YTO U HAOIIOACTCS B OIIBITE.

Kak m3BecTHO mpoliece nmpuéma 3IeKTPOMarHuT-
HOTO WB3IIyYCHHS 3aKJII0YaeTCs B MPEoOpa3oBaHUU
3JIEKTPOMArHUTHBIX BOJIH, IPUIICAIINX B TOUKY PACIO-
JIOKCHUS TIPUEMHON aHTCHHEI, B HAIIPaBIIIEMBIC DJICK-
TPOMarHUTHBIC BOJHBI, BO3ICHCTBYIOININE Ha BXOJHOE
YCTPOUCTBO NPUEMHHKA. DTO MPeoOpa30BaHHE BHITION-
HseTCs NpUEMHON aHTeHHOM. [103TOMY 371€MEHTHI IpH-
€MHOI aHTeHHBI JOJDKHBI 001aJaTh CBOMCTBOM 3JICK-
TPOIPOBOIMMOCTH — IIOCKOJIBKY B TAHHOM CITydae dJIe-
MCHTaMMU AaHTCHHBI SBJIAIOTCA KBapKu, TO CJICAYET
TIPEANOJIOXKUTE UX DJICKTPOIIPOBOAUMOCTE U COOTBET-
CTBCHHO MPEAINOJIOKHUTh, YTO OHH UMCIOT COCTABHYIO
JIMHEHHYIO KOHCTPYKLHIO.
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Historically, the Olympic Games are an interna-
tional event that allows raising the credibility of a coun-
try on the global stage, as well as strengthening the le-
gitimacy of its government and national love for the
country. However, such global sporting events can at
the same time lead to the converse effect in case of the
failure of the national team. According to the Professor
of the Loughborough University, the UK, the modern
globalized sport of records can not only promote the
image of a state but also can become the source of
shame or even financial collapse [1].

Nowadays many countries are interested in the
promotion of their national interests through sporting
events, thus, the Olympic movement becomes a sort of
world ring for the build-up of the foreign image of these
countries. The seventh President (1980-2001) of the In-
ternational Olympic Committee Juan Antonio Sa-
maranch noted in his article called “Sport and politics”
that the current international relations have a negative
influence on the Olympic movement [2]. According to
the article, this impact should be properly suppressed,
as the Olympic Games are out of tune with the political
interests of the countries, and their goal consists in the
development of peace and prosperity, as well as in the
development of mutual understanding, solidarity,
friendship, and ethics.

The World Anti-Doping Agency (WADA, Mon-
treal, Canada) as an autonomic department was
founded in 2001, after the resignation of the prominent
politician Juan Antonio Samaranch. Up to its founda-
tion, the International Olympic Committee dealt with
the usage of the banned drugs by itself.

Although the WADA was founded in 2001 as an
autonomic department whose activity was directed to
the control of the intake of the banned drugs, nowadays
the substitution of goals and tasks within the framework
of the fair sporting games on the global stage is ob-
served. Thus, for example, the WADA attempts to take
the leading position, trying to put the International
Olympic Committee on the back burner. The Agency
tries to invest itself with authority to make decisions
concerning the excluding of sportsmen who did not
take any banned drugs within the collective responsi-
bility from the participating in the Olympic Games, as
well as to deprive the countries of the opportunity to
hold the large-scale sporting events. Thus, the WADA

being under the control of the interested states can be-
come a geopolitical bargaining tool with help of which
could be discredited by both countries and nations.

The current situation in the arena of the Winter
Olympics - 2022 in Beijing demonstrates not only the
political games of the leading countries but also shows
the high achievements of medical drugs and the profit-
able struggle against their use. So, in advance in Janu-
ary 2022, WADA adopted new rules for the so-called
“therapeutic exceptions” (TUE). The changes affected
the dosages of the drugs used by the “sick” athletes,
which provide them with a daily lifestyle. Namely:

- Glucocorticoids (steroid hormones that produce
cortisol, also known as the "stress hormone");

- Albuterol (Salbutamol, an asthma drug that al-
lows more blood flow to the lungs of asthmatics). At
the same time, for the first time, WADA banned the use
of the new steroid substance BPC-157 (growth hor-
mone).

According to the new rules, WADA permits ther-
apeutic exceptions to athletes suffering from such dis-
eases as arterial hypotension (hypotension, low blood
pressure), bradycardia (heart rate below 60 per minute),
asthmatics. For the use of these substances, world ath-
letes need the opinion of the attending physician with
the necessary dosages. That is why we often see asth-
matic athletes with problems with the cardiovascular
system among medalists.

The therapeutic exclusions of high-performance
sports will take place this time in Beijing. Titled ath-
letes with these diseases, under the auspices of WADA,
will once again demonstrate the medical capabilities of
their countries.

Thus, the decision to take part in the Beijing
Olympics - 2022 has already been confirmed by titled
Western athletes repeatedly appearing on the lists of
“diseases”: Jessie Diggins, US team skier, gold medal-
ist in team races in Pyeongchang (2018), asthmatic, of-
ten uses albuterol during performances. Brittany Bowe
is an American speed skater, two-time world champion
in sprint all-around (2015 and 2016), and four-time
world champion in individual distances, suffers from
postural orthostatic tachycardia syndrome (POTYS),
takes cardiovascular drugs. Norwegian Olympic cham-
pion Maiken Caspersen Falla, supported the idea that
asthma medications do not affect the performance of
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athletes, saying that they are officially legalized and can
be used by all professional skiers who have therapeutic
indications for taking them. Another Norwegian ath-
lete, Therese Johaug, a three-time Olympic medalist
and reigning World Cup champion in 2016, tested pos-
itive for the banned anabolic steroid clostebol but
claimed she used the product unintentionally through
sunscreen given to her by her healthcare provider [3].
Considering the unfolding situation, the leadership
of the countries concerned should develop a renewed
national anti-doping program, which should include ac-
tive collaboration with the International Olympic Com-
mittee concerning the countermeasures aimed at the at-
tempts of WADA to compromise the national sports.
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The article analyzes the results of experimental studies of device settings for dry cleaning of the short crops.
Planning methods of experiment are used which consist in selection of the number of necessary experimental
conditions and sufficient to solve the problem. The issues of research methodology, the main research results,
discussion of the data and conclusion are reviewed. Based on results of a multivariate experiment, the necessary device
parameters for distributing dry short-stalked grain mass in the inclined chamber of the combine are found. The proposed
device design helps to expand the technological capabilities of the distribution of bread mass across the width of
the inclined chamber due to the effect of a variable gap in the area of the discharge edge of the inclined chamber
of the combine harvester. Issues on improvement of threshing crops process using the proposed thresh device are

covered.
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To ensure the production of competitive agricul-
tural products, a technical and technological break-
through is needed, as well as strategies for intercon-
nected reproduction in the machine-building and agri-
cultural sectors of the agro-industrial complex [1].

The use of well-known technical solutions for di-
rect combining of dry short-stalked grain crops due to
the mismatch between the length of the stems and the
optimal parameters for arranging the corrugations re-
duces the degree of delamination and the orientation of
the short stems along the width of the thresher which
causes grain loss during threshing, and this is signifi-
cant from the total crop [2].

In this regard, research aimed at the development
of a device installed in an inclined chamber, which pro-
vides a reduction in grain losses during harvesting of
dry short-stalked grain mass is relevant and of great
economic importance [3].

The purpose of the study is to increase the effi-
ciency of harvesting dry short-stalked grain crops. In
these conditions it is possible by ensuring an even dis-
tribution of the grain mass entering the local self-gov-
ernment of the combine.

Materials and methods. The proposed device
helps to expand the technological capabilities of the
distribution (alignment) of the mass across the width of
the inclined chamber of the combine harvester.

This is achieved by the fact that in this device, con-
taining an inclined chamber with a bottom, the working
surface of which is corrugated, and the corrugations
have a V -shaped profile with continuously located
stretching branches, a slatted conveyor, a drive and a
receiving beater, one stretching branch is made dis-
cretely.

At that moment, when the stem mass is already
somewhat aligned with the width of the inclined cham-
ber, it is freed from the corrugation, the main mass flow
moving from above picks it up, and then it moves in
discreteness, further improving the uniformity of the
distribution of the moving mass in the direction of the
threshing apparatus [4].

The optimum output indicators ( objective func-
tions) - the degree of distribution of the grain mass of
dry short-stemmed Y 1, deformation of ears Y ,and free
grain Y 3- was determined in Excel 2003 by search en-
gine optimization using the computer program "Search
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for solutions". After that, the solution found, taking into
account the significance of each criterion Y; (i =
1,2,3), was adjusted by the method [5].

Based on the analysis of available information, the
following adjustable factors were selected: levels and
intervals of variation of factors (Table 1).

Table 1.

Table adjustable factors and their variation levels in experiments

Regulated factors:
natural (coded)

Coded levels
-a|l-1]1 0 [+1] o

X 1 - grain weight supply (q, kg / pm)

12115[20(25(28

X 2 - the number of discreteness of the corrugations in the device (n, units) 1 (203040 5

X 3- incidence of V-shaped corrugations (o, degree)

25.6/29.0|37.0{40,0/45.4

X 4 - the gap between the conveyor and the working surface of the device (5, mm) 3.2

10.0]20,0{30,0/36.8

Note — axial distance o= 1,682

The experiment was conducted on a developed in-
stallation for determining the distribution coefficient of
the grain mass of the dry short-stemmed. The conveyor
of the inclined chamber was driven by electric motors.

The determination of the distribution coefficient
of the stem mass of dry short-stalked bread on this de-
vice was carried out as follows. In a weighed portion,
the bread mass by means of the fixer adjusting it verti-
cally and moving along the cutout of the frame with a
metric ruler 8 measured the initial coordinates of the
butt and the spike of colored stalks, relative to the cen-
tral axis of the inclined chamber [6].

Results and discussion.

The research results showed that the threshing of
grain increases due to the uniform distribution of mass

depending on the length of the discrete part of the cor-
rugation. When using the length of the discrete part of
the corrugation to 0.24 m, the distribution uniformity
decreased by 19.4%. The compression ratio of the grain
mass of dry short-stemmed is equal to 4.5...7 [7].

From the analysis of the dependences ( Fig. 1) of
the effect of the conveyor speed and the supply of dry
short-stalked bread mass on the distribution process, it
is seen that a decrease in the degree of deforming of
ears y and an increase in free grain & occurs with an
increase in the conveyor speed. At a speed of 1.5m /s,
the degree of deformed ears was 0.14, and at 3.5 m /s
it was 0.11.

With an increase in the speed of the conveyor and
the supply of dry short-stalked bread mass, the presence
of free grains increased from 0.15 to 0.22%.

L 0.5
0.4 -
= -kalc
0.3 |
) w-’-d-{'-lT; kalc
LT 4=23 kglc
0.1 __.--——"‘%
'__'__,_,_.—u—-—'—'_'_'-ql_
q=2kglc
I
0 1.5 2.0 2.5 3.0 V.mlc

Fig. 1. Effect of conveyor speed V and mass supply g on distribution process u

The highest degree of distribution of 84.1% occurs
with a supply of 3.5 kg / pm, with a step number of , an
angle of attack of the guiding corrugations of 40 ®and a
conveyor speed of 2.5 m/s.

The following optimal process parameters were ob-
tained for distribution of the grain mass of dry short-stalked
breadth along the width and length of the LSG of the com-
bine : -1,414; 1.355; 0.844; 0.081 or g = 3.5 kg / pm (
supply of dry short-stalked bread mass ); n = 4.0 units (
amount of discreteness in the corrugations ); a = 40.0
degrees ( angle of attack of a V- shaped corrugation); &
= 20.8 mm (the gap between the conveyor and the
working surface of the device ), at which , Y 1=p =
84.1% (degree of distribution of the grain mass of dry
short-stemmed); Y 2=y = 6.4% (degree of deformed

ears); Y 3=& = 3.3% (free grain ) [4]. The presented and
obtained device parameters contribute to the expansion
of technological capabilities of the distribution of the
grain mass of dry short-stalked breadth along the width
of the inclined chamber of the combine harvester.

The application of the proposed method with the
device allows you to most quickly and more accurately
evaluate and determine the numerical values of the dis-
tribution coefficient of the bread mass by the working
bodies of harvesting machines, in which the measure-
ment of the distribution coefficient of the bread mass is
carried out. The obtained optimal device parameters have
been realized in improved inclined chamber manufactured
by Agromash Holding JSC of Kostanay where production
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tests were carried out with positive results in the fields
Zhetysu in Karasay area of Almaty region [8].

Conclusions.

The new methodology for determining the distri-
bution coefficient of the biological mass entering the
TSD of the combine allows you to determine the distri-
bution board of the inclined chamber, what it should be
and what parameters the distribution board of the in-
clined chamber shall have when harvesting dry short-
stemmed crop mass.

The obtained results on an improved inclined
chamber are confirmed by analytical approaches to re-
ducing quantitative and qualitative losses during
threshing of dry short-stalked bread mass.
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Scheffe's simplex-lattice designs are most widely used in solving various mixed problems using experimental
planning methods. Most of the criteria of such plans are related to the structure of the error matrix. But both the
structure of the error matrix and the values of these criteria depend only on the choice of experimental points, and
even minor changes in the coordinates of plan points are instantly reflected in the values of the optimality criteria.
In real conditions, however, the distortion of ideal theoretical plans is inevitable, since the components of the
mixture are measured using different measuring instruments with different accuracy classes, usually characterized
by certain errors. Keeping the proportions according to the ideal plan is not possible, which leads to the distortion
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of both the experiment plan itself and its inverse matrix and, therefore, the optimal properties. Therefore, it is
relevant to study various optimal properties of simplex plans in the presence of errors of measuring instruments,
which will give an opportunity to assess the degree of degradation of the studied features and the feasibility of
applying a particular plan under certain conditions. For this purpose, an algorithm was developed for generation
of coordinates of a three-component simplex-lattice plan of the second order under experimental errors. Such an
approach will make it possible to research the optimality criteria for various most characteristic errors of measuring
instruments, which will help in selecting the optimal measuring instruments for weighing the components of mix-
tures.

AHHOTALUA

HpI/I PCeHICHUN pa3IMYHbIX CMCCEBBIX 3aJa4 C HCIOJIb30BAHUEM MCTOJOB INJIAHUPOBAHUA IKCIICPUMCHTA
HanboJee IMUPOKOE PacTIPOCTPaHCHHE MOTYUIITH CUMITICKC-pemeTdaTsie Tiansl Lledde. bompmmHCTBO KpHTe-
PHUEB TaKUX IJIAHOB CBA3aHbI CO CprKTypOﬁ MaTpulbl omn6ok. Ho kax CTPYKTypa MaTpHULlbl OIHI/IGOK, TaK " 3Ha-
YCHHUA dTUX KPUTEPUEB 3aBUCAT TOJIBKO OT BLI60pa OKCIIEPUMEHTAIIBHBIX TOYEK U JaK€ HE3HAYUTEIIbHBIC U3MCHE-
HU KOOPpAUHAT TOYECK IIaHA Cpa3y KE€ OTPAKAIOTCA Ha 3HAYCHUAX KPUTCPUCB ONNTUMAJIbHOCTH. B PCaIbHBIX KC
YCIOBUAX UCKAXKCHUE NACATTBHBIX TCOPETUICCKUX IIIAHOB HeI/I366)KHO, TIOCKOJIBKY KOMIIOHEHTBI CMECHU OTMEPHU-
BaKOTCA C MPUMEHCHUCM PA3JIMYHBIX CPCACTB UBMEPCHUS C PA3JIMYHBIM KJIACCOM TOYHOCTH, KaK IIPaBUJIO, XapakK-
TEPU3YIOIIUXCSl ONPENEICHHBIMU IOTPEIHOCTIMU. Bblepkka Npomnopuuil COrNIacHO HACAIBHOMY IUIaHY HE
MpCACTaBIACTCA BO3M0)KHOI71, YTO NPUBOJUT K UCKAKCHUIO KaK CaMOT'0 IJIaHa SKCIICPUMEHTA, TaK U €ro 06paTHOI>‘I
MaTpulbl U, COOTBETCTBECHHO, ONITUMAJIbHBIX CBOHCTB. B cBsA3U ¢ 3TUM AKTYyaJIbHBIM SBJISICTCA UCCIICJOBAHUC pas3-
JIMYHBIX ONTHMABLHBIX CBOMCTB CHMIIICKCHBIX IIJIAHOB B YCHIOBUAX HAJINYUA HOFpCHIHOCTeﬁ N3MEPUTEIIBHBIX
CPEJICTB, UTO JAacT BO3MOXXHOCTH OIICHUTH CTENEHb YXYIIICHHs HCCISAYEMBIX XapaKTEPUCTHK U Ieecoo0pas-
HOCTb NPUMCHCHUA KOHKPETHOT'O IJIaHAa B OMPCACIICHHBIX YCIOBHUAX. C sroit ICJIbIO B HaCTOS[H.leﬁ pa60Te pa3pa-
60TaH AJITOPUTM UIA TCHEPAIUM KOOPAWHAT TPEXKOMIIOHEHTHOI'0 CUMILIJICKC-PEHICTYATOrO IJIaHa BTOPOTO IIO-
psAAKa B yCJIOBUAX omnboK OKCIICPpUMCHTA. HO,HO6HBII>'I noaxod AacT BO3MOXKHOCTb IPOBECTU UCCIICAOBAHUS KPpU-
TCPUEB ONTUMAJIBHOCTU IJIsA pas3IMYHBIX Han6onee XapaKTCPpHbIX HOFpGLHHOCTGﬁ HU3MEPUTCIIbHBIX CPCIACTB, YTO
TMOMOIKET 3KCIICPUMCHTATOPY IPU HOZ[60p€ ONTUMAJIBHBIX CPCACTB U3MCPCHUA JII OTMCPUBAHUA KOMIIOHCHTOB
CMCCCH.

Keywords: simplex plans, experiment planning
KiroueBble cjI0Ba: CHMINIEKCHEIC IJIaHBI, IJIAHUPOBAHUC SKCIICPUMCEHTA.

HecMoTps Ha TO, 4TO ¢ NMEPBOTrO OMyOINKOBAHUS
MoHorpaduu P. dumepa «Design of Experimentsy, ko-
TOpas Jlajla Ha3BaHHUE IIEJIOMY HalpaBJICHHUIO, TPOIIIIO
nouytu 100 5et, BOIpockl MaTeMaTHYECKOTO MIIAHUPO-
BaHMS MH)XXEHEPHOTO HKCIIEPUMEHTA HE TOJIBKO HE Te-
PSIIOT CBOEW aKTyaJbHOCTH, HO M NPHUOOPETAIOT 0CO-
Oyr0 Ba’KHOCTB M CMBICT B PEaTM3aIliH Pa3INIHbIX TeX-
HOJIOTHYECKHUX POILIECCOB.

CeroHs HCIIOIb30BaHNE METO/IOB IIIIAHUPOBAHUS
9KCIEPUMEHTa IIUPOKO HCIOJB3YETCs] MPH pEIICHUH
TEXHOJIOTHYECKHUX MPOOJIeM, OIIEHKE KadeCcTBa TEXHH-
YECKUX CHCTEM H JIp. ¥ IOMOTaeT MaKCUMAaJIbHO TTOBbI-
CHUTb 3P (PEKTUBHOCTB HKCIIEPUMEHTAILHOM e TEIbHO-
CTH YYEHBIX, HH)KEHEPOB.

OnHoit u3 Hanbosee akTyaJbHbIX 3a/a4 SBISETCS
W3y4eHHEe M MPOEKTHPOBAHHE COCTAaBOB DPA3IHYHBIX
cMecen.

Kak m3BecTHO, P MaTeMaTHYECKOM OIHMCAHUH

OOBIYHO B CUMITJIEKCHOH (TpEeyroiabpHON) cHCTEMe KOOp-
nuHaT. BceM BO3MOXKHBIM KOMOWHAIIUSAM MPOTOPIIMIA
TPEX HCCIEAYEMBIX KOMIIOHEHTOB COOTBETCTBYIOT
TOYKH, PACIOJI0KEHHBIE HA IPAaHUIIEe U BHYTPU KOHIICH-
TPALMOHHOTO TPEYTOJIbHUKA, T.€. TOUKH, YIOBIETBOPS-
IOIINE YCIOBUIO

x1+xotxs=1, x>0 (i=1,2,3). (1)

BepmuHa, cooTBeTCTBYIONAs KOHKpETHOMY (hak-
TOPY, IIPEACTABISIET COOOM YHCTYIO CMECh, TO €CTh CO-
CTOSIIYIO TOJIBKO U3 JAHHOM KOMIIOHEHTHI. Tak 4To KO-
OpAMHATAa COOTBETCTBYIOIIEH BEPIIMHE KOMIIOHEHTEI
pasna 1 (vm 100% nnu ar000# Apyroit BenMyMHE B 3a-
BHCUMOCTH OT IIKAIHUpOBaHus) u paBHa 0 (Hym0) s
BCEX JAPYIHX KOMIOHEHT [1].

Takue miaaHbl, U3BECTHBIE KAK CUMILIEKC-pPEIET-
yarele wiansl Lledde, Hanbonee 4acTo NpUMEHSFOTCS
TIPYU PEIICHUN CMeCceBbIX 3a1ad. B Tabnuie 1 npexcras-
JIEH TPEXKOMIIOHEHTHBIN CUMILIEKC-PEIIETYaThIi I1J1aH

CBOMCTB  TPEXKOMIOHEHTHBIX CMeceli pPaboTalOT  BTOPOrO MOPSIKA.
Tab6muma 1
CuMIIIeKC-peneTyaThii MIaH BTOPOTo MOpsIKka U 0003HAYCHHE OTKJIMKOB B TOUKAX TUIaHa
No onbITa X1 X2 3HaueHue OTKIIMKA Y
1 1 0 yr
2 0 1 y?
3 0 0 y?
4 1/2 1/2 yo,
5 1/2 0 1/2 yf3
6 0 1/2 1/2 2

C yueToM crieniu(pUKH CUMITIIEKCHOM CUCTEMBI KO-
opauHar [1] cBoiicTBa TPEXKOMIIOHEHTHBIX cMecei
MpU HEaJCKBATHOCTH JIMHEWHOW MOJENHU OMUCHIBAIOT
MPUBEJICHHBIM IMOJIMHOMOM BTOPOM CTENEHU

Y = B1xy + Baxy + BaXz + Braxyxy + Praxi X3 +

B2zxaX3. @)

s onieHKH mectr Ko3QQHUINEHTOB 3TOTO ypaB-
HEHUsI pErpeCCUU JOCTATOUHA Peann3alus MEeCTH OMbl-
TOB: TPEX OMBITOB B BEPIIMHAX CUMILIEKCA U TPEX OIIBI-
TOB B CPEJMHHBIX TOYKAX Kaxaoro pedpa (puc.l, a).
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B [2] wWcchenyroTcss HEKOTOpHIE ONTHMAbHBIE
cBoiicTBa cuMIuiekcHbIX 1aHoB [lledde, cBs3anHbIE C
OIIeHKaM¥ KO3 HUIUEHTOB .

DTH KPUTEPHHU CBS3aHBI CO CTPYKTYPOH MATPHUIIBI
omuOOoK (¢ BEIMYMHON OmpenenuTens, ciena, MakCcH-
MaJILHOTO COOCTBEHHOTO uwmcia). Ho kak cTpykTypa
MAaTpHIbl OMIKOOK, TaK U 3HAYCHHUS SITUX KPUTESPHEB 3a-
BHUCST TOJBKO OT BEIOOpA IKCIIEPUMEHTAIBHBIX TOUYCK U
JlaKe HEe3HAYMTEbHbIC M3MEHEHHUsS KOOPAMWHAT TOYEK
IUTaHA CPa3y JKe OTPAKAOTCS Ha 3HAUCHUSIX KPUTCPUCB
ONTHUMAJbHOCTH.

B peanbHBIX ke YCIOBUSIX HCKAKCHHUE HCATTbHBIX
TEOPETHYECKUX IIAHOB HEM30EXKHO, MOCKOIBKY KOM-
MOHEHTHI CMECH OTMEPUBAIOTCS C MPUMEHCHHEM pas-
JUYHBIX CPEICTB M3MEPEHHs C Pa3IMIHBIM KIaCCOM
TOYHOCTH, KaK IPaBUIIO, XapaKTEPU3YIOIIUXCS ONPeIe-

0.1

WmuTanus BOUSHHA NOTPEIIHOCTEH CPEACTB H3-
MEpEHMs Ha MJICaIbHBIE IUIaHbl IPOBOJAUIACH ITyTEM
HAJIO’KEHHsI Ha UX KOOPIUHATHI CTy4aiHBIX YHCEIL, Pac-
IIPEJIETICHHBIX 110 HOpMaIbHOMY 3akoHy. DopmMupoBa-
HHE THX YUCEI OCYHIECTBISIIOCH TeHEpalel npu mno-
MOIIM CTAaHJAPTHOM IPOrpaMMBbl CIy4ailHbIX YHCEI
[3].

JlocTatouHo mpocTo mpobiieMa HaJIOKEHUS CITy-
YaHBIX YHCENl PEHIaeTCsl B CIydae JBYXKOMIIOHEHT-
HBbIX IUIAHOB, a JJI1 PACCMATPUBAEMBIX TPEXKOMIIO-
HEHTHBIX IIJIAHOB 3a/1a4a HECKOJIBKO YCIIOXKHAETCS, 0~
CKOJIbKY IOSIBIISIETCS AONOJHUTEIILHOE OTPAHUYECHUE —
TeHEepUPYEMbIe TOUKU HE JOJIKHBI BBIXOAUTH 3a Ipe-
JIeNbl KOHLIEHTPALMOHHOI'O TPEYTOJIbHUKA-CUMILIEKCa.

Ha pwuc.2,a moka3aH oOmuii MPUHIIAT HAXOXKIC-
HUSI KOOPAWHAT yCIOBHOM TOUKH L B CUMIUIEKCHOH CcH-
cTteMe koopaumHaT. Kak BHJHO W3 PHCYHKa, KOOPIHU-

Yo,

(0,01

JICHHBIMU TIOTPEIIHOCTAMHU. BhIZiepkKa Nponopiui co-
[JIACHO WJICaJbHOMY IUIaHY HE MPEICTABISCTCS BO3-
MOJKHBIM, YTO HPHUBOIUT K HCKAXCHHIO KaK CamMoro
IUIaHa HKCIIEPUMEHTA, TaK U ero 00paTHOM MaTpHLIBI H,
COOTBETCTBEHHO, ONITUMAIIEHBIX CBOMCTB.

B cBs3U ¢ 3THM aKTyaJbHBIM SIBISCTCS HCCICIO-
BaHUE PA3IIMYHBIX ONTHMAJHHBIX CBOIMCTB CHMILIEKC-
HBIX IJJAHOB B YCJIOBHSIX HAJHYHUS MOTPEIIHOCTCH W3-
MEPUTENFHBIX CPEICTB, YTO IACT BO3MOXKHOCTH OIle-
HUTH CTCTICHb YXyIUICHUS nccIeyeMbIX
XapakTepUCTHK M IeIeco00pa3HOCTh IPUMEHEHUS
KOHKPETHOT'O TIJIaHa B OMPEICIICHHBIX YCIOBUAX.

Jns sToro ObTa TOCTAaBIICHA 3a/1a4a WMHUTAITUN
MOTPEHIHOCTE BOKPYT KaXA0Hl TOUKM HAEaIbHOTO
IUTaHa 11 00pa30BaHus, TaK HAa3BIBAEMBIX, «0OJIAKOBY
Touek (puc.l, 0), U3 KOTOPHIX BO3MOXKHA JIF0Oasi KOH-
¢uryparst 1eOpMHPOBaHHBIX TIAHOB.

0)
Puc. 1. Tpexxomnonenmnuie cumniexc-peuiemuamspie niaHbl 6MoPo2o NOPAOKA.
a) udeanvhvie 06) depopmuposartvlie

HATBI KaKOW-THO0 TOYKH L B cUMIUTEKCHON (TPEeyTob-
HOI) cUCTeMe KOOPAUHAT ONPEASIIAIOTCS CIEeAYIOMUM
obpazom. [l omnpenereHHs NEpPBOH KOOPAUHATEI
TOYKH L mpoBOAAT uepe3 3Ty TOUKY MPSAMYIO, Mapain-
JIeTBHYI0 peOpy x3, U OepyT OTCeKaeMBbIii Ha TIpaHH

L
(pedpe) ab orpesox Xq =al’. Jlns onpexenenns Bro-
poil KOOpAUHATHI TOUYKU L IPOBOAAT yepex 3Ty TOUKY
MIPSIMYTO, TIApaJUICIBEHY0 peOpy (TpaHu) X1 1 OepyT OT-
L
cexaeMblii Ha rpanu (pebpe) be otpesox Xo =bl”. Jlns

OIIpeieNICHUs TPETbEH KOOPAUHATBI 3TOM TOYKHU IIPOBO-
JST 4depe3 TOouky L mpsmyro, mapamiensHyio peOpy
(rpaHn) x2 u 6epyT oTcekaeMblii Ha rpaHu (pedpe) ac

OTPE30K Xé_ =cl""

Ha puc.2,6 nmokaszan nmpuHIUn 00pa3oBaHus KOOP-
JIMHAT TOYEK, BXOIAIIMX B «00JIaKO.

_E
yi=g2

x1=1 —f;__f g'CtgGUO

'd
y1=1-81

0)
Puc.2. Onpedenenue xoopounam mouex. a) 8 CUMNAEKCHOU cucmeme Koopounam, 6) 6xo0auux 6 oo1axo



68 German International Journal of Modern Science Ne27, 2022

C y4eToM BBIIIeyKa3aHHBIX OTPAaHUYCHUI pealn30BaH aIrOPUTM T€HEPALNH CIyIaliHBIX TOYEK TPEXKOMIIO-
HEHTHOI'0 CUMIUIEKCHOIO IJIaHa BTOPOT0 MOPSAKA, MPOIEMOHCTPUPOBAHHBIN Ha PUCYHKE 3.

( Hauano

Tenepayus cny-
YaliHo20 Yucia

b Ilosmopenue 00- Iosmopenue 006-
abs(¢1) Pazoeanus mouku paszoeanusi  cpe-
T 6 cucmeme Y10y OUHHOU MOYKU 8
1 ¢ cucmeme Y10y
yi=l-aq1 —
I - . I
= =y1— Y2 ctg60° = |_
Tenepayus cny- < 3= Y1— Y2 Clg g 5 — . 5 <
. > s > S1= Y1— Y2 - ctg60 5y
4aiiHo20 Yuca 2 T = s <
abs(&2) s v einee? |18 F -
E) qi1=Y2 /sin60 2 4 | = g
= = I o
() = . <
| o | 2z S2= Y2 /sin60° 25
¢
y2=0+ &2 2 5 F 2 =
g 0>=1-01—0s3 = | ©
= @) 2
[&] —
= — Ss=1-51—% S
g - 7
s |l_______ .
< . 600 g ———————— - 8
y=¢1°19 S Tenepayus cny- —
8 yaiinoeo yucna &1
1
= Ilosmopenue 006-
__________ — m pasoeanus  cpe-
————————— - | > OUHHOU MOUKU 8
2 cucmeme Y10y
2a=Y1—-Y2 -CtgGOO o yi=1/2 + &4 ):
g © ] ;
E X ) i
| xR == E— -
2,= Y, 1sin60° g < g 2 o
2=Y2 2 Tenepayus cruy- 85| te=yi-VY2 “ctg60° %
| 3 5 YalH020 YuCIa g © <
/m
28 abs(¢2) g | 22
=1—7— o F o) T o
wl-amn |8 c e
3 t1=y2 /sin60 o 2
o 2 o
________ a) | & 5
| 8 &
yo=0 + &> | Cg
Tloémopenue 06- =1t ts -
paszosanus mouxku | L ______ z
6 cucmeme y:0y> | | ________| — e
. :
___________ — n=Yy1-Y2 ctg60° 2
< ( Oxonuatue )
P2=Y1— Y2 ctg60° g 2
& =
2 (a0 g5
| £ rs= Yy, /sin60 o =
2 % 2 =
ps= Y2 /sin60° S < I S
:- -
| o E rn=1-ryrs 5
) z z
p1= 1-— p>—p3 § e R =

Puc.3. Ancopumm zenepuposanusi KOOpOUHAM KEAOPAMUYHOU MOOENU MPEXKOMNOHEHMHO20 CUMNIEKC-
pewem4amozo niand 8 yCiosusx omuboK IKCnepumMeHma
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B pesynbrare upeanbHbIi CUMIUIEKCHBIA IUIAH,
MpeCTaBICHHBIA B Tabn. 1 HWCKakaeTcs, MOCKOJBKY
€ro BEKTOP-CTOJIONBI B YCIOBHSX OINUOOK JKCIICPHU-
MEHTa IPUMYT CICAYIOIIUHN BHI;

x1= [z p1 Qa1 1 ta]; (3)
x2= [z p1 Q1 11 1 ta]; (4)
x3= [21 p1 Q1 11 1 ta]; (5)

COOTBETCTBEHHO, U3MCHHUTCS U MAaTpUIlA TUIAHH-
pOBaHMs, U KOBApHAIMOHHAS MaTPHIIA, C KOTOPOU CBSI-
3aHO HAWOOJIbIIICE KOJIMYECTBO KPUTEPUEB ONTUMAIb-
HOCTH IUIAHOB, YTO OOS3aTENBHO CIEAYET YYUTHIBATH
NPU peau3aliy IIAHOB B PEAIbHBIX YCIOBHSX.

[omoOusIit moaxon ¢ MHOTOKpaTHEIM (100 1 60-
Jiee) TeHEPUPOBAHKEM IIJIAHOB B COOTBETCTBHUH C IMOITY-
YCHHBIM QJITOPUTMOM ISl PA3JIMYHBIX JHAMIA30HOB T10-
TPEIIHOCTEH, HauOoJiee XapaKTEPHBIX IS H3MEpH-
TEJIbHBIX CPEICTB, nact BO3MOKHOCTH
JKCIICPUMCHTATOPY OLICHUTH CTCICHb YXYALICHUS Xa-
PaKTEPUCTUK B 3aBHCHUMOCTH OT IMOTPEUIHOCTEH MpHU

BBIOOpE CPENCTB M3MepeHuil. B pesynbrate sKcnepu-
MEHTAaTOp MOXET, UCXOAi W3 TpeOyeMoil TOodHOCTH
OLICHKU K03()(DUIMEHTOB YpaBHEHUS PErpeccuu, mpa-
BHWJIBHO IOJIOMPATh TOYHOCTH (TIOTPELIHOCTH) CPEICTB
HU3MEpEeHUs], MPUMEHSIEMBIX JI1 OTMEPUBAHUS KOMIIO-
HEHTOB CMeEceil.
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