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Physical and mathematical sciences
du3zuko-MaTeMaTHYECKHE HAayKHn

Y]IK 517.977
OBOBIIEHHBIN BAPUAHT 3AJAYU OIITUMAJIBHOI'O INIAHUPOBAHUSI UHBECTULIUI

E.B. Akcenomkuna, $ OdzH  H O Isi3@IgfjL A ldsd yJ MS dr dzOEEC, HBYJ dzls
1 02C0d MEd?2 emMkzHOmise j dzdz" 2 kZdzdoe jtemdlsjls (Rt

¢ dzdzs s Oy@MMdz3OIstcd o O smw B 5B " jdadsd A O @tadO daly Isef dizdfixiz jdas ¢
Mlsdyd2. 10 thdss | ftddydfO EOSHdBzk0 §sdzyj d khdks
hze MbizSlkztekz 1 (Mistcj BOdz! dzsé s kZfwOodzj dzd¥ f BSHAE2 Is
J v jogdUdhtsdej dedatzj dzd dzj 2 desd s kRZteOodzj dzdv ) + S sdzj dalsts2
odzjded?2 fHtomse jtew jlsimw M fsdi@shs ¥ HsMisOIssydy = EMdzse d2,
teweddzO d MmMddz dzgzs 1+ CMlste ] ROz detsfyls ¢ Ef tcOo dzj dzd v .

szt Yyjor g denezsy BE dOW s IDF BQdz' dzesets E§f tcOo dzj ded v , fteddeydt
Emdztse dv tsfilsd &30dz' detsfyilsd .

{ OmMmdslstedds Mdzj Hizs h ¥ L OHOYE BflsdBOd dscts ki§tOs dj ded"

;
F(u) = /% (1- u@®)x°(t)dt- max, ui V, @)
0

#=aux®,  x(0)=x,,
V ={u@ &0, T, u®)i [0;1, ti [0;T].

] MBHjtey Olsjd des?2 ddzlsjtctftejlsOydd HOdEZOY (sMmMisOdss SO
LOHOYd twOfmftejHjdddw tojmMkztemMse © HokifMmjSCltodats?2 {1 € sdesdzd y

]l HOddzs?2 MisOIls! j Hdd&v tcOIH@Bs to(j Idzts@®0O Mz jorif dzj 2 igalz® e d W  dzO
tcr n BYfldBOd dtsjy bkfteOodzjdedj MsrtcOdW jIs ECOL Odgdzz MistczC sk
sdfO. ltd {Istd IsEYSDEv sty ¢ dHqiagdy | dzdzr d3 ¢ Mg dzj W3S Islig telrs] jdzj 1R te
MlsOoadzv jIsmw o odH], EHtBdsSdE HdY dlsjttOyd?2.

{fdLkd IsOIsT OOz dydese s nOtOCIsjtc® fftoj HMIsOodzj dzr o [ 1
ltedojHjdg Hdzw LOHOYd (1) hdseads § Mslsdetsh j dedw, MmoaweL C
AzdS ydvw 1 sdsteweddzO ftojHMsOs dzv j sfw W stedgkz dzts 2

H{/, x u,t)=xé( au+e? (1- u)).
atsfteWy jddesy EZtOodzj dedji ddBidls odH

)#=-Xl—i<ayu+eg‘<1- W), ¥ (T)=0.
lBiSLdZ@@VdeFaJ/'egtd fiteifdhjidd Msftewyjddtsi EZteOo dzj dzd j
y#:-xl—i(eg‘wg(y,t», y(T)=o0. @

H-B0Chd BdL diez®d gzjj dedey dBijls odH

E¢ S fmJ dzé h ¢ o &k@enyushitina E.V., 2020
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il g(,t)x*>0. )

( gy, t)x°=0, &, xt)i[01].
ltetso jJH] B Eftetsh jddj (b2 Wstdezd M bkyjl@Gid/ ofouwogls-j o
osdz dets) HBfkMisd®s) EftOs dzj ded j .

ustle jlsMisokeh jj % OL o 8l =@u®XW), dOi=xd.Bj jls o dH
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1
g-e
ua , tIH[OTL 4)

5

¢

x(t) = Exé °+(1- e)a tﬁj(t)dt
0

RL dzjQflsdasfiusd, wtia)) »B,jth [O; R]Isitszy ozt B se s UGG WO o dzj dzd W

{ O dslsted & ¥ steded. (3 snNixSEd et dBOS HdddL Jekzy h jji kit
odMmdl sl YOLGots2 Kjtgj i tzdas@j Higls o dzgf dag j

& 0, aly,t) ¢0,
u*(y,t)g(l/,t)—:,go,,t), a(v,t) >0,

Is. 0,90/, t) =max{0, gV, )} =g9.(,1).
uisf Wy j dzcats§ b to @ te(yid) Jf 6@ 2] BPGE o d H

° ("+g.(v.1), y(T)=0. (5)

Xl

y=-

1 EfE@E), ti [OT]ifesdL o tsd dzOw % OLS(b) Qe j B @ § s B oW ¥ j dzdzs 6 15
(5) XEx). vsSEHO ddijjls &jMmlsts Mos2msots dodsksdbkscs ks’ o Od

() =- e(e” +g+f’(t)’t)) <0, ti [O;T).
x(t)"©

vOCdd BBEOL A, HhY d KA H-BROS e 2R s 6 @8 B ey )] 0o dzj
e jlsMisokeh jj tejhjddj Mofewy] ddddsd zk®dea dif ) dhizEs ks s dz

) <0, y(t)>0, ti [0,T).

I yOmbdshmisd, !kt fe B2 Blsats i BhGdsj i@z ka s@e Ot A oldyj, dzo
¢ sdm® zu.(/(t,u),t), ti[0T], fteduj s

Cee” g, (t,U). 1)

S U) = x(t, u)* ©

, ¥y (T,u)=0. (6)

[ dzv dzj C Slststetsats LCMiste] deg@iylz' By fipdsts Eupddad o dpy ded W § 6§ € dz* y
a(y (t,u),t), ti [0, T], @Htju)itejh jdzdj bkteOs dzj dzdw ( 6)X(t,fy), Y% CLEOEIRO YIS @ ji
NOjlsmw 5 Wstedzdzj ( 4) .
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1) =/ ,(). (®)
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GENERALIZED VERSION OF THE OPTIMAL INVESTMENT PLANNING PROBLEM

E.V. Aksenyushkina, Candidate of Physical and Mathematical Scien&espciate Professor
Baikal State University (Irkutsk), Russia

Abstract.A generalized version tifie bilinear problem of optimal investment planning is considésaded on
the maximum principle, conditions are obtained for the problem parameters that preserve the simplest structure of ex-
treme control with a single switching poim. this case, thipoint is the only root of a nonlinear equation with an ex-
ponent.The optimality property of the constructed controls is checked using sufficient conditions that use the phase
concavity of the Pontryagin function and the strong extremality of the control.

Keywords:non-convex optimal control problem, maximum principle, sufficient optimality conditions.
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NOVOLOGY - THE SCIENCE OF NEWNESS

A.G. Aleinikov, PhD in Philology, President
of International Academy of Genislonterey, California), U.3.

Abstract.This article is a condensed version of the material, first introduced about 30 years ago, in 1991, as a
chapter within the Doctor of Sciences Dissertation research in Moscow, and later published in several articles. The first
one was publistiein the book Creative Odyssey by American Creativity Association in 2001. The second article saw
the light in the book titled The Future of Creativity, written by the creativity research dignitaries present at the Univer-
sity of Georgia Dr. E. Paul TorrarcAnnual Lectures on Creativity, Athens, GA, where the author was invited as a
keynote speaker in 2000, and the book was published in 2002. The third article was published by the Springer Encyclo-
pedia of Creativity, Invention, Innovation, and EntreprenkiggNY, 2013 f] and the second editiorin 2017. Novo-
logy, the science of newness, was offered because of netdssitgnany things in the fields of creativity and innova-
tion were described and explained on the level of intuitioo formal researchtaall. So the author, who was introduc-
ing Creative Linguistics (Aleinikov, 1988, 2013 b), Creative Pedagogy [Aleinikov, 1989, 2013 c], and Sozidonics
[Aleinikov, 1991, 2013 ¢] just needed the founding contepe concept of newneggo be formalized, tbe scientifi-
cally presented, to be measured, to be relied on. Therefore, Novology appeared of necessity.

Keywords:Novology, newness, the science of newness, novelty, innovation, creative linguistics, creative peda-
gogy, creativity, sozidonics.

Definition
Novology is the science of newness

Introduction

The number of research works on creativity and innovation has been growing exponentially. G. Wallace [Wal-
lace, 1926] is credited with the first research on creativity and J. Schunipetdr offering thet er m fAi nnovat
[ Schumpeter, 1942, see the Russian article Rddzatso OlsdSC O
ple, the history of creativity research in Albert and Runco, 1999) and innovation, often operate in the realm af intuitio
because the sciences of creativity and innovation are still in the process of development. This statement directly applies
to the concept of newness, the meaning of whigw( novel, innovativestc.) is widely used for both creativity and
innovation déinitions, but has never been categorized. It has become clear that efforts to build sound theories on crea-
tivity and innovation may be wasted without understanding the concept of newness as a founding phenomenon. On the
other hand, if the founding concepftt newness is formalized, this may give a boost to both creativity and innovation
research.

Since newness is ontologically present everywhere in nature, it lends itself to research. The challenge for the
researcher is to develop concepts and laws thaapily universally. The goals are to discover the general mechanism
of newness existence, to formulate the laws of newness production/consumption, to find ways to accelerate the process
and to predict the future directions of research. That is what Ngyotbe science of newness, does. Novology gives
one general explanation for various phenomena thus making the domain of newness easier to comprehend.

History

Novology, the science of newness, was first introduced in 1991 in Russian, then brieflyedkescEnglish in
1999 [Aleinikov, 1999]. A separate article was dedicated to it in the Babyissey of the Minplublished by the Ameri-
can Creativity Association [Aleinikov, 2001] as well as in the monograph by distinguished researchers of creativity who
made their presentations at the Annual Dr. E. Paul Torrance Lecture Series 2000, University of Georgia, Athens, Geor-
gia, where the author was invited to be a keynote speaker and received the Dr. Torrance Award from Dr. Torrance him-
self. The monograph,contai ng all the speeches, including Dr. Torran
(AThe MegacCreativity Man, 06 as Dr. Torrance said during
Finally, the latest publications were alreadytba encyclopedia level. The article on Novology was published by the
SpringerEncyclopedia of Creativity, Invention, Innovation, and Entrepreneurgginikov, 2013 f] and the second
editioni in 2017.

New Science
Traditionally, every new science begifiem gathering empirical data. This initial stage of gathering infor-
mation is not yet a science, but the first step to it. Only after the accumulation of some data, the first patterns are recog-
nized and the first experiments are carried out. When thdtensaand experiments are explained, a theory evolves,

E Aleinikov A.G. /| o¢dzj2dedStsea ¢.4., 2020
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then another one. When theories are combined and united into one logically acceptable system, when data is measured
and calculated, science emerges. This science usually explains numerous featgelsudties by one or several laws

and makes reality image compacted and, therefore, comprehensible, teachable, and reproducible. That is the economy
of force principle acting everywhere, including science. The final step for a science to be provereaisde have

specific results (broadening the vision of the world for humanity) and to foresee the future since a science should save
humankind from troubles, problems, and challenges by explaining the past, better organizing the present, and predicting
the future.

Novology, the Science of Newness
Creativity has many definitions [Aleinikov, 2000], and most of them state that creativity is the generation of
novel and useful i deas. The main conceptneiwnmovelf inmmovat r adi t
tive). Creativity, as it was and is understood by the majority of people, is about genemtiidgas, producingiew
concepts, inventingew objects and processes, etc. Note that the words, which are most frequently used in the defini-

ttons of creativity, are used in other fields of reseal
field (and the science) of Psychol ogy. The words fAuse
Pragmatics. Howevet, he wor ds finewd and finewnesso in the definiti

Accidentally or not, these words are also widely used in anotheri fiblel innovation field (see some classics like Rog-
ers, 1962; von Hippel, 1988; as wa#l the creativity and innovation bibliography at the International Center for Studies
in Creativity, Buffalo State College, the cradle of creative education in the U.S.A.). Except for some fragmentary analy-
sis at the dictionary and etymology level, there no expl anati on to the concept of
Ainewnessodo have never been categorized, i.e., scientifi
scientific level.

The Encyclopedia of Creativitan outstading collection of research [Runco & Pritzker, 1999] does not offer
any article on newness. On the other hand, every business emphasizes innovation. Books on innovation are in the hun-
dreds and articlésin the thousands. Empirical research that employsctreept of newness (see, for example,
fidewnesé and the risk of occupational i nj ur gewnessrn ftSraalrll y
demonstrates that practical cases require theoretical reflection thus corroborating the general statemé Pr act i ¢
guires a theory (a s dntemetorgapizationspioraoting mroeation antl researahingrinmava-
tion are becoming increasingly popular. In the last decades the topics of creativity and innovation have become so
common br business, education, and social life that it is becoming obVidlisre is a need for a science. Moreover,
the I nternational Creativity Day is now celebrated, an
l nnovat i om.pravidé a sciensfic explamation for all of the abawentioned phenomena.

As all other weHestablished sciences, a new science includes the following elements:

1 Name

1 Obijective

1 Specific subject of study

1 Classification
9 Units of measurement
1 Specific methds and results
f Laws
1 Predictions.
For Novology, these elements have been defined as following:

Name
The term fiNovologyodo was sel ec tnewdconies from Laiimoluisvehich o f c a
meansnew The second partogy comes from Greelogosi word, study af The term Novology was selected because
it is short (which is important for any scientific name, especially the name of a science), and it follows the model of
other, wellestablished sciences like Geology, Biology, Psychology, MgtholGraphology, Morphology, etc.

Objective of Novology
The objective of Novology is to make newness (novelty) described, understood, classified, calculated, and con-
sequently increased. For example, Chemistry increased the speed of production precassesithelped to describe,
understand, and calculate the regularities of combining atoms of certain substances into molecules of other (new) sub-
stances. The same happens with all other sciences.

Newness as Subject of Study

Newness is a quantitative qualitative difference caused by change and causing change. The essence of new-
ness is reflected by the model in Fig 1.
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Change Newness Change

Fig. 1. Newness as a result of change and cause of change

If change is depicted as an arrow on Fig. 1, then every instance of segxists between the change that
caused newness (left arrow) and the change this newness causes (right arrow).
However, to make the process more complete, it has to show the previous and the next stages of change, as in

=)D

State1(S;) Changel State2(S;)(Newness;) Change2 State3 (S;)(Newness,)

Fig.2:

Fig. 2. Stages of newness

Newness illustrated on Fig. 2 is the difference between State 2 and State 1, as well as between State 3 and State
2 separated by the arrows of change. Mathematically (quantitatively), newness (N) is the difference (delta) between the
states: N= & SBAIso, o= & SB

Fig. 2 shows the quantitative change: from 1 object to 2 objects and then to 3 objects. Newness could also be a
qualitative change like the change of color in Fig. 3:

D=

Fig. 3. Change in color

Fig. 3 illustrates the color chge of the object from white (left) to gray (middle) and black (right). Arrows il-
lustrate the change.
The change may also be a form change, while the number and the color remain the same as in Fig 4.
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Fig. 4. Change in form

The shape (object shown dmetleft) on Fig. 4 undergoes change (arrow) and becomes bigger (middle), then it
undergoes another change (arrow) and becomes bigger again (right).
In addition to number, color and shape, there may be a change in position, as it is shown in Fig 5.

NI =

Fig. 5. Change in position

The same shape (object on the left) under the influence of change (arrow) depicted on Fig. 5 makes a clock-
wise rotation resulting in a position switch (middle), and then after the second change (arrow) makes another clockwise
posiion switch (right).

These are the examples of only basic types of newness intuitively known since childhood, but the amount of
calculated newness will be different when only one change is applied or 2 or 3 or 4 or 5 at once. Calculations should
show the diference in newness of the object depending on the amount of change.

Newness as a concept is based on the wor dnedsthatw. 0 T
appeared in English aewbut also exists in the altered forms likeid for exanple, inmisoneismmeaningi hat r ed t o
t he (iremnGreekmiseinhatred +heicoming fromneo3 . The word fAnov edvdsh yoOw.sO0 bRt &

derivatives from both the Greek and Latin language stems are numerous: neology, neologism, neocdrilexeatop

ogize, neophyte, Neolithic, nova, supernova, novel, novate, innovate, innovation, novelize, renovate, etc. On the other
hand, the sema (minimum unit of meaning) of fAnewd exi s
have nothingo do with the mentioned above Greek and Latin roots. This sema&ertainly exists in the following

words: fresh, unused, inexperienced, original, additional, recent, modern, further, extra, other, raw, immature, untried,
untouched, unfamiliar, changealfered, mutated, different, converted, unskilled, unconventional, etc. All these words
describe or denote some kind of newness, or some essence of newness appearing in numerous phenomena. This essenc
may be explicit (in the root) or implicit (hidden).

Newness as a phenomenon exists everywhere: new photon, new collision of elementary particles, new star,
new baby elephant (or any baby), new generation of butterflies, etc. Particles change trajectories and collide. Atoms
lose and acquire electrons, gebiombinations, and form molecules. Molecules grow and change. Organisms repro-
duce and mutate. Nature is a huge pool of interacting objects and forces. Nature experiments in its natural labs using
natural resources. Successful (productive) newness spwgtis the physical, chemical, biological and social do-
mains. Those new processes, new objects, new features which are more able (faster, stronger, better camouflaged, or
accommodated, more flexible, etc.) survive and disseminate; the®berish.

In the human activity domain, newness may be both suppressed and cultivated, but the production of the new
accelerates immensely. It begins to acquire a faster and sometimes even planned character. Language and instruments
become the powerful force of changadividuals, as social beings, come to an understanding that it is newness that
allows them to survive. A wheel, a spear, a bow, a fishing rod, a plow, a madiindese and millions of others are
the steps in this survival. Original decisions at worknothe battle, new tools or new weapons, new strategies or new
tactics, new technical decisions and new production lines, new educational equipment, new methods, néwgllolicies
serve for the benefit and survival of certain societies or social grougyg, dmeativity is the process of accelerated gen-
eration of newness (on the psychological level) and innovation is the process of consumption of the generated newness
(on the social level). The more open the society is for accepting the new, the fadtgrawvand develop.

17



ISSN 2308-4804. Science and world. 2020. Ne 2 (78). Vol. II.

In general, everything in this world is, was, or will be new. Everything, never mind what people are talking or
thinking about,

1 comes into existence (appearsw

1 grows (showsewfeatures, sizes, colors, etc.)

1 matures (climbs toew peaks of development)

1 ages (acquiregewfeatures, or losasewfeatures)

9 disappears or dies (turns intmewstate).

The Big Bang theory states this Universe started one moment some thiftemambillion years ago as a huge
explosion. The religiosipoint of view and creationism state God created the world. The creation myths in different eth-
nic origins describe the world birth. What remains invariable in all approaches, however, is that this world somehow
came into existenceit was born, it stagdanew it wasnew and it isnew

Thenewas a subject to study was in this world from the beginning. It is interesting that nobody noticed such
an obvious subject to study.

Classification of Newness

Classification is conventionally the first step tartsforming the gathered data and descriptions into collec-
tions, studies, and theories. Sciences generalize the data about reality and divide this data into classes, subglasses, types
subtypes, etc.

Classes: Material or Ideal
The most general categomyrfclassification is material vs. ideal newness. Any newness occurring in the objec-
tive world: environmental change, growth of trees, grass, animals, buildings, and sveny tangible changie con-
stitutes material newness. Any newness occurring irstigective world' ideas, images, concepts, dtevery intan-
gible changé constitutes ideal newness. These classes contain some subclassessametlagses, but this is beyond
the scope of this article.

Types: Natural or Artificial
Another major diferentiation of newness is types of newness. The two basic types are natural newness (pro-
duced in nature and naturally) and artificial newness (produced by human beings or human society).

Levels: Function, Substance, and Structure

The next division of n@ness on the way down from philosophical heights (abstracts) to the gexatgrac-
ticality (concreteness) is the -salled General Systems Theory [L. von Bertalanffy and others after 1930s]. This ap-
proach has discovered that all objects, processesprgatiisms are systems having structures, elements (substance),
and functions. Therefore, from the systems point of view, Novology must differentiate functional newness, substance
newness, and structural newness. lllustrations are numerous. For examggendhebject can be used for various func-
tions (functional newness). Also, the same structure can be manifested in various substances, like wood, brick, metal
(substance newness). Finally, changing the structure itself (relations between elements)esosistittiural newness.
These differentiation levels may have dabels within.

Stages of Newness
One more important parameter of classification is the aspect of time. Changes in general include certain stages:
appearing, growing, culminating, decreagiand disappearidgall within a certain time range. Consequently, newness
may be of different stages and ssthges within these stages.

Forms of Newness
According to the way newness is manifested, Novology distinguishes forms of newness: latent {eickilen)
open, and within open it may be emphasized versusenghasized. So forms and sfgbms of newness may be ana-
lyzed.

Layers of Newness
Depending on the step in the movement from objective (material) to subjective (ideal), there may be different
layers of newness. The layers of reflection that exist in any reflecting system, including the human mind, may be used
as an example. These layers can be identified and even divided further igesgb The language activity, consisting
of multiple layes of understanding and analysis (reflection) is a good example. Newness certainly can exist in any of
these layers.

Patterns in Varieties
As a result of classification effort, people must deal with classes andagages, types and stypes, levels
andsublevels, layers and stlayers, forms and suforms, stages and stgbages of newness. It must be already a six
dimensional matrix to embrace the varieties of newness. What is more important, this is not the final list: it is rather
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open than not. Thefore, multidimensional matrices are used for newness classification.

Units and Measurements
The fields of research become sciences when they acquire calculations. Calculations make the research results
testable (measurable) and repeatable.
Linguistics, avery wellstructured field of research, illustrates how it can be done, and Novology follows the

modus operandi. Just as phoneme (Grgletne i's o u naméi utni t o) is the basic unit
(Greekmorpheif or mo) i s t h eoldyulsxeme (Greelexis iovfo r Manph s t he basic u
and sememe (or seme, Gremafisi gno) i s the basic unit of Semantics,
noveme

As phonemes in Phonology are divided into vowels and consemavesmes are divided into:
1 qualitative units (qualitemes) and

1 quantitative, or measurement units (quantemes).

Quantemes are divided into:

1 obnov (objective novelty) for measuring the quantity of objective newness and

1 subnov (subjective novelty) for msuring the quantity of subjective newness.

The qualitative units (qualitemes) include:

shifteme (newness within the paradigm),

transeme (newness of paradigm switch),

leapeme (jump over paradigms), and

revolueme (revolutionary switch from one set afgdigms to another set of paradigms).

=a =4 —a -2

Special Instruments: Methods and Techniques

The history of humanity shows that the most impressive results are often achieved not by pure force, pure
power, or harder training, but by genuine bright idea, by newadeth technique. For instance, never mind how sharp
a human eye sight is and how strong onebés desire for
armed eye observations in dust.

So what are these special instruments offered by Ngy8lo

1 The quantitative and qualitative analysis of newness introduced above is an instrument.

1 The new definitions of creativity and innovation [Aleinikov, 2000, 2013 d, g] are tools for new research.

1 The new models (like a-dide universal model of siglanguage consciousness, speech act and heuristic
act) are instruments [Aleinikov, 1988, 1994, 2013 b].

1 The regularities and laws of newness existence [Aleinikov, 2001, 2002 b, 2013 f] are instruments of under-
standing and accelerating newness production.

With the help of these scientific instruments (just like with the help of telescopes and microscopes), humankind
is now able to disassemble and assemble reality, to manipulate the elements of this reality to make it work faster and
thus achieve better rdtsiin a shorter period of time. Creativity is ectropy accelerator [Aleinikov 2013 g]. Moreover,
creativity in the field of science, like this particular case of creating a new science for improving the study of creativity
and innovation, is a metcceleator.

Laws of Novology

Novology offers five laws for the science of hewness.

1 The 1st Law: Newness exists as an objective phenomeit@xists as the aspect of changing Nature.

1 The 2nd Law: Newness is the result of change and the cause of change; dppmans from nowhere or
nothing, and it never disappears without a trace.

1 The 3rd Law: Newness is instrumental: the faster the production of newness, the higher the probability of
surviving and succeeding.

1 The 4th Law: Newness is functionally orientéke higher the system in the hierarchy of Nature develop-
ment, the higher the necessity to produce newness.

9 The 5th Law: The intefunction of newness production is organization: the higher the speed of producing
newness, the larger its influence on wastdanization.

Examples of these laws working in nature are numerous, but the volume of this article sets restrictions.

Specific Results and Predictions
Novology describes theoretical and practical results achieved due to the introduction of a scéatjicy of
newness. One of them is the development of the creative output measurement (new unit) and, as a consequence, the
development of the most powerful methodologies in creative outB&MMA (Brainstorming Advanced by Morpho-
logical Matrix Analysis) allowing a leap to MegaCreativity [Aleinikov, 1999, 2002 a]. Another significant result is the
design of most accelerated methodologies of changing human behavior in edudaénius Education Methodology
[Aleinikov, 2002, 2013 c]. Novology also fornesnumber of predictions. It foresees the formulation of a new vision
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(worldview), formation of new languages and dabguages for its description, new methods of reality changing, new

types of education, and even new objections to Novology as a sciantamoBe importantly, Novology paves the way

to the creation of the Science of Creativity, whether it is called Sozidonics [Aleinikov, 1991, 1994, 2013 g] or Creatolo-

gy [MagyariBeck, 1999],aswehs | nnovatics (Rus. ddzdzso Olsd¢O) and/ or al

Conclusion and Future Directions

Novology, the science of newness, is a further step in understanding creativity and innovation, united by the
underlying category of newness. Whnewness becomes measurable, both creativity and innovation acquire the fun-
damentals necessary for being understood deeper, described more precisely, and reflected scientifically. Newness, as a
vast subject of study, receives a system of terms and dasefléct it. Novology, on the other hand, as a system of study
that has its specific name, objective, subject of study, instruments of research (methodologies, methods, and tech-
nigues), its own classification and units of measurements, specific resutr @chieved by other sciences), and its
own predictions of the futuidas the full right to be called a science.

The new science of Novology, in addition to the new vision of newness and new definitions of creativity and
innovation, creates the gnosigloal foundation necessary to move further in understanding complex psychological and
social phenomena. It opens new horizons for future investigators and researchers in science, technology, business, and
education, political, economical, and social lifewill be applied to the evaluation of most advanced scientific discov-
eries and technological inventionSdnius, Aleinikov, 2013]egor committees like Nobel Prize or McArthur Founda-
tion with its fAiGeniuso Fel |l owsthmgtpe techaogical trerglybecauss & singlee v e |
mistake can be costly not only for the company but also for the country. One of the most important directions is also
education Aleinikov 2013 ¢ where Novology has to apply its tools to determining the amofinewness needed for
various groups for them to reach the level of GenAlsifikov, 2013 ¢, to become Ideal Learners [Aleinikov 2013 c]
or to stay at least successful students on all levels of education. This alone can solve numerous educdéorsal prob
because when some students are ready to move forward the others cannot still digest the amount of newness in the giv-
en material, so they protest, they revolt, they quit, etc. Novology is a must for future evaluations in advertising (now
done on the itwitive level) where millions of dollars can be saved or earned by calculating the precise amount of new-
ness needed to influence the viewer/listener most effectively. Finally, Novology has a huge potential for political cam-
paigns to determine the newneggte given platform and to help politicians shape a better program to lead to the fu-
ture with most innovative ideaglginikov 2013 &

* boldmieite i 2 L tedetste! joduy ddzjldzditse, or fEMCddS JItdzesEteOHMEt
SO (de" dagj Bkdedoe jtedlsjlsO, 972), LOSBtdydd OMfdtOdiskztez ftod oL j
fs Wddsesedd o vBdddhigRioEeNEBibPLiilopEEsd fiej f sHO 0k o I 5] da
[ Bstetsdz (dZ’dZJ Edzde jtefpdlsjls) ¢. [sMCer, c¢Hy d LOCBdUdd HBCIstt
9" .OL s Mmw, slsytsdgo stsJOlsq’sdztSQ dzd dze o o TS € ] (HICDAB Bdlpj 2ch j IHe jteBPBofsolst
MdlkjlsOr wz¢, OCIsdodz odzgj HieW dz Moatsd ©OLwOBSSd o | jtodzsOdedd, R
bWtedCj. ¢. 4. ¢dz,;2dch§tsa f sz yddz dzdetsy j Mlsots dzOkzydzr = dOGKLOH L O o
dzdw (11), © OSCy] TUi@Oossedwyifhs i WwpPeck@HlsOl' dO " Itsd dsd d ko
MOd 7 dLiljdMs df FssHisdsedYw tBlyj ddw cjdedOdz desfylsd. Rd3jjIs BEdzj J
WL COR o 13 f)lsm@dzGfs. O dfeH daq) frsti jSzilzy jetsxyd I8 1 4 YEte H H 4o dABRINIPEROZO 3 S H tot
¢ ts 3d Islz@nO 2 Bwjw.andreialeinikov.com
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OF STUDENTS 'CREATIVE THINKING DEVELOPMENT

E.E. Zhumaev?, U.Kh. Aytuvganov?
L2 Associate Professor
Denau branch of Tenez State University, (Uzbekistan)

Abstract. The paper considers the positive motivation for the future choice of a profession, shows the im-
portance of the science of mathematics, and develops common points of contact between tourism and mathematics.

Keywords: tourism, walk, trip, travel, hike, time, mathematics, knowledge, science, world, motivation, profes-
sion, sightseeing tourism, recreational tourism, business tourism, ethnic tourism, sports tourism, social tourism, desti-
nation tourism, religious tousm, adventure tourism, rural tourism, farm and rural tourism, ecotourism, water tourism
and inland tourism.
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REFLECTION OF LINGUISTIC AND CULTURAL RELATIONS OF THE KAZAKH,
KARAKALPAK AND NOGAI FOLKS IN THE POETIC WORKS OF THE NOGAI PERIOD

S. Simbaeval, G. Zaysanbaeva?, R. Mukazhanova?®, A. Uysinbaeva*, A. Mukhamedzhanova®
-3 Candidate of Philological Sciences, Associate Professor
4Master of Pedagogic Sciences, Senior Lectdigerior Lecturer
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Abstract. The article discusses the formation of the concept of "poetry nogai period" and the concept of "nogai
period." The author reveals the role of poetry of the Nogai period in the liigaiad cultural connection between the
Kazakh, Karakalpak and Nogai peoples.

Keywords:intercultural communication, Nog&ipchak songs, Nogai Horde, Big Nogai Horde, languages of
the KipchakNogai branch.
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THE ROLE OF DISCIPLINE EXERCISES ON PHYSICAL CULTURE LESSONS

M.U. Atazhanov, Lecturer
Faculty of Physical Culture
Andijan State University named after Z.M. Bobugbekistan

Abstract. This article examines the role of discipline exercises at physical cudtasens. The feature of the
article is a detailed examination of drill exercises. The author makes conclusions about the benefits and needs for the
drill of students.

Keywords:drill exercises, physical training, exercise classes.
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INTERSUBJECT RELATIONS AS A CONDITION
FOR COGNITIVE ACTIVITY DEVELOPMENT
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Abstract. We will find out what are the pedagogical principles of building a system of-sutgsct cognitive
tasks in this article. To answer this question tfokall, let's define what a learning task is (in particular, an intersub-
ject cognitive task), what its structure is, and what are the main principles for building a set of cognitive tasks.

Keywords:intersubject relations, cognitive activity, tasks.

35



ISSN 2308-4804. Science and world. 2020. Ne 2 (78). Vol. II.

V]IK 378

IHCUXOJOTNYECKASA ITOATI'OTOBKA
B PA3JIMYHBIX KBAJIMOUKAIIUAX TAHABOJINCTOB

M.A. Byrae,f tc j f 5SH O9 Ols j dz!
WoCkd Isjls WdLduimMés?2 CEkdz sizter
bdzH > Ode ¢ 2 cesMmizn OMmise j dzozeslizaldz dediosggeshipifiids) Is o dsj dzd

0 dzdzts s Oaflt ste O s ftoj HMIsOo dzj O SHB®B G BBz Rt | YL B e dgPdzd v o
fsHeslsoC)] cOdHBBhRIMsss ©OL&GES2 CoOdkd¥dSOydd, CckSEOw
fososHdbtE e yd 2 (esyjnh  csksedls! Mfselshdj dss ¢

sdzv o' i fipdttst dsand WigH cslsse O, o hdzj dedj, G OdgHB sdzdmlsT

]l dOfglsswh jj otej BB MmMdradsedy MisttlO MsOzO dzj Istsdz' ¢t
sCOLr o908 h j2 MmMEhjMmise jddlkzy odi3ch! Mfstlsmd O3 d Istj dzj tO0
tciLEd Olse. [MtsBlkE L dOydhismls: , dO dOh 9L cedvH, MdzijHk]jl
IsyJdeSjy B hdzjdzdvw E Mfstlshd deso ttOL des?2 SoOdzd¥ S Oydd.

RLEYJdedj odHtse " hdzj dedw ftejHMlsOodzw jls MsBs?2 Bd hs2
Ifj os" hdzj dzgdw woeodzwjlsipw SHdaddz dL Bmdesede = fllsj2 ¢ k6dzizs dz
sfilsj2 jets tOLoadlsdw. [ dtsetydimdzj dedz" j dzOBdz¥ Hjdzed™  jHOGTEE
ds? YsHelstseaSd ¥ dz 2 ¢ OdzH B tsdzdzfi) Is to Hzf dz@® s dizi fig ©4] s M e3" B dzfn izt s s s B
tOMmlsy J @Bz BEHJjIs L Olstc Hrjdadds jkdn fdgtss ot fif lsld, y'2 1. 0¢ d A

PClszOdz desfls! Isjd3 L OSdzt yojlsmw o Istsdzg, uybts oadH' & h
9do 08 Ismw dz0 BMmdese j kMo 5 ddddded 2L, deGsdiad 2d, ddj Isj fridlirpfoztsdzj’ Is HidBYd Ris QLI
d BSded dai dBscekls MtsLtejls! o sdds?2 d&Gjt].

Ad dz2 ti@pemdjczi Hso Odedy Mdrsdseduyui MEs? YsHelssaCd ¢ OdzH

RMatsHw dL orhj Lty j ddsects B d&zd fsMisOoadzj dz@ L OHOY(d:

0 syjddls! ktood dazs®d fpdetefssd d3f " dzj dedw E cOdzHBtsdzd lstso |

U0 syjdedls! eI jd3 6OMftej Hydzj dedw d §Jted Cdzv yd dzdw o dzd dz0 dz

0 tOLtcOBBIO! f©LO0SIduimMedy w©js¢tsiidHOoydd 5 dhfsd L
dzd 2, § L o tedfd¥dh ffdc sm®iOIs! " MdzdIlsj dz' dgr | ey MMmr ¢ OdzHB sdzd Mls

rdzv tejhjdzdv §tsmsOodzjdede’ » L OHOY §teddy de¥ dzd ! fdzj Hizs P oc

- 0dz2OdzdL dzdlsj cOlktcdr n dMlssyded € 59

- fdbsrr d dBjbsHdid f§Mdastsdsedyj(ingtsess dq§ 9 djudtpdasdads?
B IstsHd @ Jualey dsedydesmisd 3" h dzj ded v )

JtejHdBd s dMmMMmdzj Hsoe Odzedwv: YMdrtsdzBedyui MEOVW foHESISC O GC

[BIl jCI dMmidzj Hso OdzdW: dBjIssHr tyjdbd ztose dw " h dzj ded W

[JtecOdzedL Oydwy dMmMmdzj Hsoe Odzed™w d rFROOSCIjtedMisdC O dmyr Iskzj d3"

l dimimdzi Hse Odegd ¥ » & dir &&d cOGRBIsdzd Mo [ dzuw, d 20 kyd d
LdJeks hdafmw 5 cOdHBdZE. [BfMdjHBS OddY fteseotsHddzdm: o Isjy

O dzOdzdL Ektetsodzw " "dzj dzedw fJwjHYBYlsdlsj dz' dzgj § dzOuyddzOIls! M
BsOdzs M jydW¥ duyuimMeédrms bifmMses, fYoLotdvshdrs ftejH]ddls! BT f
dzts k2 v dr n GOdHBtdZIdMistses. [HAdOSCB Mkh jMmsokels tBhdj §Mda s
B Mistetslslz k" h dzj dedw dgj Ibtsdz' St § g mj dzPdzie cssttzd Msiss OMidB. drRIHY
®" fdzdls j dz' dz" = fesyjmMitse dzjy 0k e dj fhHdrduimcdj shtssj dd
Msd¢ wodwjlsmw Br MsteslsO® EdRBO [ 3] .

JftejH]dzj dzgdzOW L Od3j H dzj dedetsls! d3f Mdzd Isj dz! dztdf2ts dgt Jjdujlsigiodeztd@ts iyl
fMlsj (kO dzs?2 jJ foHoeadydesfyls! 8, culCBtosMmis! LkdhMmlse jdzder = f tetsyj
Odzt dz » ©OLdZdyd?2 c&iyHEZ dftH! B3de [1]. 1 ibtsigkz, ftjHMIsOs dv
Glkls tjhOl! ©OL dzd Ydz' 4§ IEjOmMiBIBasdgd MUsOH Odzd W ¥ dz’

Sdzr &3 e OdzHnBtsAdzdMIsOd3 ftojHdztsy jodzs o Isjuddedd 1 BwBddelzlsr o
9" . sOYH'"2 ftyjtd BLBOYOjls tHdkkz ftetsfkzh jddkzs BEZSCok. ud
des 3 udfmadzj .

O dZOdzdL Glso jlsse  MOLUsE:dr,B s9lOEzdf tddo dsdp'mdz® M teOo d dzsfm! 3
Cslstster | Mdisecdzd oMlsOoadls: fJtesflzh jdsdz" | BEGCor o dgjHESMIsOs h
slsdzd yodzof! or MsSC 2 Bf Misteslsts?2 " " dzj dedw d YssHody desls! 8 de

Boeisoabl. ¢ dzO dzdls.j tedds Ztodzr = dMlstsyded Ctso fsCOL Odz, ybts dL zyj dzd

E 1kkOjos [.¢. / Butaev M. A., 2020
36



ISSN 2308-4804. Science and world. 2020. Ne 2 (78). Vol. II.

fidosdseduj MEs?2 foHEsaC)] cOdHBdIMists ©OL ds?2 Co Odd¥d
Bsy datsfyls!  Istej dzj eOd3 Btsdzj § L dsisj U ¢ dselpts  Yztc Bsdstisie ldp ) HY foetcdsth) d3j
Eyomlsds o MttejodtsoOdzdwrn. [HdzS2 dL 90ydzr n Wisteds §fMdrn tdzs
BBr Mazdlsj dz' dzr § MY sMmse dztsisd .

vV tdzZ'" » cOdzHBBARZIMIsBe BYjd 90y dzets ttOLOdoOl: COC YOG
Motss oA, (bt d@Bsyjl bttOdhi sttkdtetseo Ols! v o dJotetsotsj. 1t
hOls! wOLddyde j OSkduyuijMSd] LOHOYd Bdz HBdzY jdz 5B dZOH Ols! ¢
Ptesode" fisHEtktsaCd dJqetsC O, &j b tsazdyy dts masr figdzd-Id GAifls deeais®h ¢ 65
Hi2Mlsadj. Yjds EdedCOdz dzgjj OBMlstcOCIsdatsy " hdzj dzdi deotesC O,
flse d 2.

]l eO0OdzHBtdZ tyj d& 9 Oy dz’ sO0¢dj tmdatsdksedyimMedy SOy
Isj dz ddsfniisd Is j dz! detsfpls! , Mmd3j dzsfls: , MOBStsB ZOH Oded j, dzOMIss2 yde
sdw dzj o sL dEsy dgs HtsBdls! MW kM irse dzO 3 Y HEZdOtetsH dzgs?2 Otcj dzj

CIUACOK JINTEPATYPBI

1. 0SdEse O, f.s. vitjlbduimSdy §SHARBH'T € HdOxAsMHdE.] o tO®y
1. 0. Ajtjd // | Gfisntoqipls 2dscdd.

2. 1002 fjtedds, 1. m. Atteddtse Oddj kdMise jdedzr 2 Hj2Mbsad2 / 1. m
I MdRtsdsedw i h djl &@.

3. | dz R Odz® €, 1 - . [ Bh Owsj  fif dsAnsREgid W H dzwu yg B das e / 1. ¢ 1 dzlz
d. ¢. V1 jUJjweé¢dOOHj BJUuIMEd2 ftesjSls; [ SiBIBBtedifzB ztecg: [ j dztseo OW G dzd @
4. 1 Q9 Odzd h d dzO, r.nu. 1teOCIsdyd ME s d3r h dzj ded § : efJydWdeco d

RAM szl o MidEis,dS27650 5 .
[OjtedOdk femiszfdd o wjHOCYyds 27.01.20

PSYCHOLOGICAL TRAINING IN VARIOUS
QUALIFICATION OF HANDBALL PLAYERS
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Abstract. The authors presented the work on the study of the peculiarities of attention in the psychological
preparation of handball players of different qualifications, which will enable coaches to more effectively carry out the
training process and prepare athletisparticipate in competitions.

Keywords:psychological preparation, thinking, handball players of different qualifications.
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QUESTIONNAIRE FOR STUDYING THE PECULIARITIES
OF PHYSICAL TRAINING OF BASKETBALL PLAYERS AGED 13-14 YEARS

O.F. Davlatova?, D.M. Turgunova?
L2ody ear Masterodos Degree Student
Faculty of Physical Culture
Andijan State University named after Z.M. Bobur, Uzbekistan

Abstract.The paper considers the results of a sunaydeicted on the study of the features of physical training
of 1314 years old basketball players. Using the questionnaire, we identified problematic issues for the development
and improvement of physical qualities in the process of sports training oftbakigayers.

Keywords:basketball, physical qualities, jumping ability, questionnaires, students, athletes, teachers, coaches,
training process.
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ENSURING THE INTELLECTUAL DEVELOPMENT
OF STUDENTS IN PHYSICAL EDUCATION

Kh.A. Ibragimov, Senior Lecturer
Faculty of Physical Culture
Andijan State University named after Z.M. BopUizbekistan

Abstract.Each age period in his own way is sensitive, and each age level has its own features, not characteris-

tic of any previous or subsequent age, be willing to develop certain aspects of intelligence.
Keywords:intelligence, physical exeises, mental operations, physical education.
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DETERMINATION OF AMINOTRANSFERASE ACTIVITY IN LIVER
PERFUSATE IN EXPERIMENTAL TOXIC HEPATITIS

M.M. Ikramova?, K.T. Tadjiboyev?, N.Kh. Mamazulunov?
PhD, Associate ProfessdiRrofessor? Master
Faculty of Natural Sciences
Andijan State University named after Z.M. Babur, Uzbekistan

Abstrad. This article discusses the importance of determining the activity of atanieotransferase (Alat)
and aspartateaminotransferase (ASAT) in liver perfusate in toxic hepatifis. do this, the normal activity of these
enzymes is first determined. Aftleat, under the action of hepatotoxic heliotrin agents, CCL4, the activity of enzymes is
determined. When determining activity under the action of NAC and cortisol, there is a decrease in the observed en-
zymes.

Keywords:alanine aminotransferase, aspareninotransferase, cortizol, heliotrin, liver perfuzate, enzymes.
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MOTIVATION AS A WAY TO INCREASE THE EFFECTIVENESS
OF PHYSICAL EDUCATION AMONG UNIVERSITY STUDENTS

P.A. Ismatov, Lecturer
Faculty of Physical Culture
Andijan State University named after Z.M. Bobur, Uzbekistan

Abstract. The article reveals the role of motivation in physical education of studEmésfactors increasing
the motivation of stughts to employments by physical exercises are discusses. Recommendations for improving the ed-
ucational process in the discipline "Physical education of students" are given.

Keywords:physical education, student youth, motivation, exercise.
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PEDAGOGICAL VIEWS OF ABDULLAH AVLONI

M.M. Ishanova, Lecturer
Department of General Education
Andijan State UniversityUzbekistan

Abstract. The modern world makes increased demands on the development of personality, its upbringing, self
knowlede. In this regard, the works of the great enlighteners of the East are gaining a second wind, one of which is the
enlightener of the beginning of the 20th century, Abdullah Avloni, one of the founders of Uzbek children's literature,
national theater, dramtargy and printing.

Keywords:teacher, enlightener, education, skifowledge, theater, education, literature.
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THE USE OF LOGORHYTHMIC EXERCISES IN CLASSES WITH OLDER
PRESCHOOLERS WHO HAVE MUSCULOSKELETAL DISORDERS (MSDs)

N.A. Kiselevskaya?, S.E. Isakova?, O.l. Tolstikova®, M.L. Zhuravlyova*
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Abstract. The complex nature of correctionahd pedagogical work with children who have musculoskeletal
disorders (MSDs) requires constant consideration of the interaction of motor, psychophysical and speech disorders in
the dynamics of child developmefine of the means of influencing the compegadevelopment of children is
speech therapy rhythnwe assumed that using this tool in classes with children will contribute to their motor and
speech development.

Keywords:older preschoolers with MSDs (musculoskeletal disorders), speech therapy.rhythm
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THE USE OF MICROCONTROLLERS AS AN INSTALLATION
FOR PERFORMANCE OF LABORATORY WORKS IN PHYSICS

AN. Kushekkaliev?, A.U. Iskalieva?, M.D. Kabibullin®
1 Candidate of Physical and Mathematical Scientébjaster of Pedagogic Sciences
M. Utemisov West Kazakhstan state univigréUralsk), Kazakhstan

Abstract. The article contains the results of research on the possibility of using electronic technology in teach-
ing physics in order to improve the education quaktyseries of laboratory works based on the Arduino hardware and
software platform is being developéiksting based on the University's laboratories is carried out, when teaching un-
dergraduate students, methodological developments can be used when teaching physics at the school.

Keywords:Arduino hardware and softwargatform, digital measurement system, physics lab work, microcon-

troller.
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M s’ OdOdZJL O fYtslstcjBdetsfilsj 2 tBh jMsa® d yoOmlsdydesets dn

4 20 yo0odz0 MmlskzHj dElsOB sjistejlsduyui MSd tOL] widgw jIsfqpw  tej " j dzd .
O d Bl WidWjilsmv ¢ tcQMsd wzdigh @z’ 6] "zjedad jdzj igzf{fRls ujtejL ftoddjte

1 sfpdzy uydets wOmMmiislstcddy fcOCIsduyuimMés] odzjHtejdzdd o ddzy
FtcOodzgj dz2d?2 dBjstsHBdR stcOd3jteO®. 1 dyj HOO + dzj Sltedyj McOw yjf
Hjddls! f tistsCldie doy iffgClsy2n Yy jdfjdt. 1 OtcOigi Ister L dzj d@3j dzlstse 1 dzj CIstet

R,=450m,R,=150m,R,=450m,R,=750m,E, = 60B,E, = 450B

R1 1 R2

D m— gy [
al |” .
b C g C b

M
tdmEzdss 1

dnddedy .

rBdLOj i fdsydlsjd d j @OftOs dj ddY ddhHkzd ¢jdsd 7 ft
&vi ML 2O, o' BOs KOO dzj dzd" ©BAGSHO §dasktctn | Bhse d
bteOodzj dzdw. | tjLbdr kOLj k& dOm fswedkmw Mmdmlsj O Istej o dzd dz

{ IL+I,-I,=o0

t
]
r

LR,+I,R,=E,
L:(R;+R,)-I.R; = -E,

Irydmdw jd& { sk Mdmisj iz ZtwOo dzj dzd?2 BjstHSd steOdj 8O, 1t

1 1 —1 0 1 —1
aA=| 45 0 45 |=10125 a,= 60 0 4s =—12150
0 —90 —4s -450 —90 —4s5
1 0 —1 1 1 o0
A,=| 45 60 45 |=37800a,=| 45 0 60 |=25650
0 —450 —4s 0 —90 —4bo
1 ZOUj dEGtsd sdBORtsHd B d20 thdase | WiteRzdr sSttOBj tcO:
a, _ 12150 _ _ 4, 37800 _ 4y 25650 _
I1=I— T019: 1,2 4, Iz_j_m—S,?SA, I,_I_m—Z,SSH

REOC, o ftsyjmmj fjfisHOs Oddv o' Mh j2 &Oj BOISH BE
HOdzdzs 6 ts ftejHdBj O d dRn ddadsjtejfm S &Oj BOIS ) jhj Bd hj
sd¢d fm Yoo jfHeBifsiOd3  Odz! detsfylsd d tejhjddd JvY binmddujmédn ot
Il WsttRdose Oddy fs¥ jMNdsdOd dscts o hdjddy d St Olsd
Wimmdd d ©OLedoeOjlkMmY fskjmndsdod d&Ow Ssdfjlsjdydw.
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FORMATION OF PROFESSIONAL TEACHING COMPETENCE
IN STUDENTS OF TECHNICAL UNIVERSITIES ON THE BASIS
OF MATHEMATICS AND SUBJECTS IN THE SPECIALTY INTEGRATION

A.U. Mirzaev, Lecturer
Andijan State University, Uzbekistan

Abstract. The article is dedicated the problem of solving of linear equations of higher mathematics for engi-
neering students by Kramero6s method. Using the concept
importance of mathematics in thgstem of Sciences and the relationship of higher mathematics to engineering. Math-
ematics needs to have theoretical and practical knowledge in preparing future engineers.

Keywords: higher mathematics, engineering, linear equations system, professional teangeKriksgov's
Law, electric circuit, practical problems.
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YK 37.01
HUHTEIPUPOBAHHbIN OAXO0/I B MPOLIECCE OBYYEHMSI

J.K. MMomaes!, A.K. Poickynos?, FO.A. JImurpues®
ICOdZHdHOIs fjHOEEd Ui MBEBsdzOdS, fotsWjmhtst,

SHsC st fjHOEBEduMEY R dz2OkS, fHtesW
L2y das OL ORMlsOdzMC d2 ctsizH Otefmise j dadzz? 3§ j ezBY ts¢ § Qi B ik Oktz
M soamMCd?2 etz OtefMmise jdzdzr 2 fjHOEedUd MSd2 Ed
b zdzsls Oy dMisOls! j ttOMMKEOltede O sfqw MEkh dzsfls: ddzlsj cteOlsd o

~nBHsB Y dzd¥ fsdmatsHdls MdMmis] BOsdui M) dOCsfdjdd, §]t
ddW stedzOydd, SCobsttOY d MLHOjl fwjHfsmr z¢d ¢ ddzsj cteOyd
Hof sdzdzd Isj dz' dz = tjLitcoatse d o tsL d3sydzsipsiipd Oz ls 5 & dziedzj g21h fig
LOO J HJddW A zO0 tdtse j HdOdzj SIsdyd ME st { fgsc dxQifipiniod@dte'@ o dzg
dzZOH j Yy dz" 2 d BEHtsBdz 2 YBHABH, Colststgr 2 wodzw jlIlsipw yj dz & H
Msotc] Q3] dedzs e 5 B tc Cnfigd, O ldgj=iz! jdaEs' s Hftdd@pjdzy | 3se s ddzlsi ctedtetsa O

sdzg yjorj wshpdaoGo Odadj , nkHtsy jMise j deda 2 stclzH, 5B dzts 9 «
ddzs j ctcdteseo Odzdz" 2 § SHAGSH.

[ Odedzr j, §tdzkyjdeds j o ©jLbkd O] dhmid Hse Odd?2 TI MSS
OLtSo Odzd™ o sOLOAMISOdz HEMsObsyds Y% jClkdodO o Isjtt]
[ sdzlz yj ded v Jdai sted3Oydd Eyoh didmw. vjd dj dBidejj, 10 f(
fdudls! eotL by dshisd sizZyoOtg Ry daOH] ' Bd" dindgdy o MtsC
dw &0 §©0CkdSj d ©OLoadoOk! & hdjddj dqdzd OdzOddL
de0jls WvH bibejbdujnedn, &iboutdscdujneds d djlssHd
d

Y
iﬁ]dzsadzBQ Yyjdzr s Motej di3j dedesd s tSBLOL 59 Odedw wWodzv jlsw da
5 d MmMOkshsswisj d dsj, MsydOd dzsdf tddns § to ONdzCitipdLt dz@ dz’ 2@
Mfsd L so Odd] Jd¥stedkOoydd, Hnda datgj depsdlsy sy O ®Hls Ol
BeOLsoOdzdde timMfkeddSd sOLORMsOd tldjyo]lshhse uBdsdj ¢
dzj sBRBH & ° bkidkssd?2 HdAd¥ ©OLsdlkdw ddydshlsd &0 shdss |
Yd dzdzsfmisj 2 e. YlStSde}@idZIj]SMqlqu' o frfs fiptetapffigll da’ | dptsisty 2R, dzddpQ EmEds® , HEZR sSo d
sBh jMso® ftjHEMBOtedo O ls dzOf OO0 dzj dzgdj VW steRdtetse Odzgd™ G lzd
SBteOLtsoOdzadY. 10 1Ists?2 tMmdetse j, o fMmtcOdzj , o da@2Q@fd stEH20z} pzts ¢ |
LdzOyg dedw dzO [ktetse dzj , slseo j yos h jd3 cdzsB Odz! dgf &3 f tetsB dzj dBBO 3
SBtOLtsoa Olsjdzt dz" 7 yJjdedesfylsj2 d vyjdzj2, MmewL Odeder 7 f dzOyd tsdzO
FyjsdedStse d fjHOEtsedS d.dzdSasodrn OH tPIEd Y j dadsdisidSgdiad j d dadats o (
tOLoadldy @it fBHIsojtyHjddw d tj OdzdL Oydd, MmMtslse jlsmilse dw
l Bsdzjj BOMhIsOBde f 3 Y HEzdZOtesHdZ F BY ' Istsd3.

[Hddd dL ©jhOshdn LOHOY Wo dvy jsHnizs Ac Of ueOsisG®R e s Bhigzshy i)
d kZyjeds? fesceOdk §t HdMydyddd cmizutyjfise jdd 2 bk
ZOYyOdz! dets?2 d Ghdeso des? MejHdgj 2 BN jsBIOL 59 Olsj dzt dets?2 N € s5dz
fsLdlsde dzr d3dz®@dzdbvodedcjudg MS tsdi B W dzjdedy o MmlsOdetse dzj dadj dzd ydzts
L dzO dzd 2 9 sBdzOMIsd dMEEzMmMmMlsa ® d I©jrdtsdatsedd IsttkzHO. ] t6j H a3,
Msjlsdud Métsds etsmMftedwisdd toj Odz dz' = toj Odzd Ddzd 20 §MY lf O izt Po K
Odismewrd yjdsejC0O f sCtky 0 hddg o&dctsd. JtejHdBd s " mbEH
HisY J s p d dadatkrse d uj ME dn L dzOdzd 2 , Z d3d dzd 2 d dOs'" Cso b i
wisj dzt desfplsd, B j MY j us(jo20sthtejmH fifjdf Geofipveladsts fiids * € Bidpls tcs dzd tots 9 Ols !
LEOd desdsk o sfpftcdwisds o ftsseOdhmlssj. 1ted OBl fi1 t
ndesdzse dud & dsd 3" odzj-ddgly d3s(d u J ME ) Mds® i fgkdalsd,  Ise steyd MC
mtse dzs s w d3d , fosmMistcOdzmise j dzdzr d3 o stsB 6Oy § ded § d3, WOdzlsOL d | -
LEOdz! dzs HEtsL Jtctse Ols! [2 ffftcj § fzj Bk sL Pe@EBO] Bistig] st H 63] 8 O
ddzlsj cteOydsdzdztse s ftoj Hd3j SO. JtdnjeBz) jdig] | ts Idn sy @My dORdegw  fiseedztaQ da @ «
dzi MSsdzr €dr HdMydidzddze d odzj zyisder = distsydeds s ddz¥ ts5tcd3zOn
ddzls j ctcOydtsdedz’ 2 fSHAatsH © tBEZYJ ddd.

sdzsots ddzlsj cteOydv L idzoE @)l O dypsds] didnit, e gH @yt osdz], ded J, dzsijn
sBi jHddsj dadj Mmkei jClstse, ©WOLoadlsdj MmewL j2 d&iNHEZ dddsd d L
ddzls j ctcOydtsdede' 2 fsHAatsH HtejHMsOoadzw jls MBts?2 desor’ 2 dBj IstsH

1
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HJd
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ftesyd Mg . rezed d3d Mmdzts[e2© dyds,o ts ¢ Al dets figl©y d 'WB' g dizd 2z, Slsdetsh § ded
SftejHjdg ddj {dzjosjdzlstso L dzOo Olsj dz des?2 MmdMmlsj s, ftd ! o
qdzsj ctcOdody 2 §SHOBH LAOUOjlk VYsttddetses Oddj £ Eyohjct
q dzlssiOonyd d MHjtey Odzedw ©OL dzdude = kyjede = fejHdsjlbse §tod §
vOCdd SBLOLEGH, dJqdsjcwOlsdody 2 §(SHARSBH sy ds &OLoOls! yj d
fesyd Mg YL dodd” ftsdmatsHdls dziydsdeid? ¢ tsdztic Od Hf) dizxjzleizd 1 . § Redls
ZOC s dzj dzd®  (zOf tsczdzj dzd ¥ L dzOdzd 2 . | BB dE ] G006 6 ftaizdzdats

sktcOy jdedi dBJO. s0¢ ftwosyjmi dOSfdjddw OHJjSCo9OIsjdz ddzlsj
fsw e dzj dzd wC Odzly s ® 1© . 1 51 Istsdslz, ddzlsj ctcOyds dzz 3 dets  ff tsdzd BOIs -
B hdzjdedw d Hsfsdddls! jj ft MoHjteyOdds. 1HJM MizjHkjl
ftcOo ddz' dzsdzlz tsflzh jMlsodzj deds By ftejHABIIsder = MoaweL j 2.

T dqfted Hnd3j Isdz" j ufdse 5y jifisiizy sdf@z sjisted?2  tjLbkzd sOktss wo
ftedmkh dn Msotej i3 dedes Bz Lktotso dz¥ Oz ydetsets 5L dgOded W . [ MsBJ
ftoscteOdidz. | BBdz hddeimsej MdzEyoOjes &wiNfteiHbBibd j o dsthd dzj o5
BOEZYydesdts 5L dgOdedw . [ded Mdzzy Ols HEBCOLOlsj dzr Msatsds BOIj ted O
EmMsteOdzvs Is dMmMEEMmMmise jdzder §| ctOdedyr By HE BlsH]jd df di3d dzOk € C
cOMrtsyHdd?2 o CdOmMMdW dS Oyelidd3d Wasius® daRiildieOoyddsca j MO st
odzd 30dzdy By N fted HdB sdesMmisd dZOEydese s § sL dzOdzdw d Y tSHHjtY o
liH' MOBs faweodjddy dOEZCd dzOftew Bz MmowL Odets fp dadzsj cteOy(
fdaes ddelsj cteOydd.

)| ZOH e sedyuj Ms 2 dzdlsj eOlskzts] oflstej yor Isfmw HjMmCts

(;d34>|tthJHd3JlsdzJ' mMewLdeée. uvMmdzseodzs dr By dets tWOLHJ dzdls! dzO H
qdsj # " dj Wkdlydsdod dsj HJHD Wsdp g it BlzdaQ wgdded § sfodadidy 2t
GHCfHOCISdquUQCfJ fteddydy e c¢ctsfldi3dL Oydde, ¢ ddafistsztgj iz tzg v
sBkyjddy. [Bhdtedshls! f§odv¥isd2 c¢dhijyftejHdjlsdOv fMmeawL e,

sftcj Hjdzi dzdv RBY@sE Jegdls I s olktstckzy ctokzffkz, ¢ ttOMMdOItcde Oj
Cshtster j COMO Isfmw tsBteOL tso Odgd W, dzOf ted d3J te: coLOddwdOw Mmtse
dL zyj ddv ftetsedzj &3 &' odHdd3, ybts o fiytde t&] dgjdgipdatste jHHddsy AsCais if
Ifmi 1kt bttijBkjl s dof Mfjydod ds2 HJHOSIdY] MEs?2 OB
ftejoteOnh Olk! dRn o MHjteyOddj L dzOdzdfRj teoyjrdy d§Ch@)derisudjtdisoGs + fiy
oL OdisMmMeaw L d LAOE&Rd?29 f ts tzig J i bigj fjtejHOyd L dzOdzd 2 fts tc C
oLOdBSEZO OO h dj Mmddr , dO bkts, vyt tdd oLOd®BsHj2MisozE s H

z0 Ists, Yylsts yJdzseo j uimMetsy ML dzOdedy dzj dEsydls sHb®IsBEDEK
sfdzts o dz’ . J ftesyj M ekzyjddY EkE BEHEMN]AE Eydlsjdj?2
ddaW stcdkOydw s c¢ctoOL dzdyds dzé ftoj HdBj IsOd3, fts1 stsd3lz, sdzd Ml
1 81 Istsdiz, H Wittjdeydoydw dzOlzyde onlzL i ¢ i ydiditiadody, ¢ Ot tsts offfrica=dagven
ftotsyj fdd) sB A d i3sfmis! ey MMO ddalsj ctsOydd, Is . d . fsoar h O
ddzlsi cteOydd tesdmMratsHdls o twWOLdkdqyde = WistedOR, 9 YoOmlsdesmisd
Mee 52 Oz ydaf &ydige, HOStdtse d Isjtsted?2, ontsHW B o ofips iPK O
rtezeddsd Mmdzseo OB, ddzlsjcteOYGhYH OC Isttalty iis KM j dz@ tise izt prdzd “is fy d3™ ) «
teOL dzd ydz = W o dzj dzd 2 , BOIsjtedOdz desets d3d e O, d Wie Of tdzjsHndB jslictsatzdz] @
fsHABH daj dMCdzs yojls HIWWjitejdydoydd dOkSd, ddjsh j2mw o
sBkyjdd¥ COYHBGEE fHjHABSO WodwelsmMw Hokdkw flds s sdsy d
OS2 HdOdj Shdyuj MS 2 Mftshtkg Msef BE@sd Brajisj dds L WWjiClsde
cjLijtcose Mo jth jdhlsatsoOddY fsHCEGIEEE ¢ BBk GHdzdyf f2qkH @&trd
Yyjdzj &z0Of tcOo dzj dadz’ 2, deOH jY da' 2 d EkZHtsBdy 2 YBHRABH, bLweslilghw 21§ tc
sBWYW L Odgdzts fyls ! ® HdHOSCIsd S d okzLO ¢CO¢ OltcdBlzls Mtso tcj d3j dedets @
ddzimistelzdzj dals s OC AR s jj g Olyydg@W[ Hige®OC 5! © HJHOCIsSHS | dei sy
sftejHjdzj dzd? Blsdesmdlsj dz¢ detf | fots iy &zj o difijchifds IO ey Isyfjvls ¢ slfifdls d  Ists
ddzls j cteOyd sdadasR OUsg ssBdgdpte.” Rl s ots ofpjdd dBdtej  jtoj Md3Otcdo Of Isfr
sSBtOLso OdzdY BEHEI ftojHMisOadzvIs! Mw-ste sBEDIs' v )s O PR Ik Pdgj
otej BW W otdsDedsld® o dOYdsdzOdz! desds S tsdalsj Sfylsj bksets ktetso dg
fiose dzj BOd. ¢SlkkzOdz dFFf | ©BKOLBO Ol dz dzF j vygj dedesflsd d yg dzd,
fosctOdd, yjdst, kyjsddStss d §jHOEScdSEs ¥ Hd d3 iz B3OS d th
sBhdn HBMisdyjdd?2 hisd ddstse, O sOCYj Hdw Hsfgdy jddw d
6j OdzdL Oydd 1 0ydtdOdz dzgs? Msslse jlsMisady yYjtejL " Csd dalze
Bj 3y HEZdzOtBH dz' dgy jusfor jlacdeOD ddOw  yj dz2 fMisteOlsjecdd tcOLmElsHd®dzdfyd i
ZOYydsdzOdz! dets?2 BSH j dzd BHOL 59 Oded W . [ Mdzsoe dets|  dzd tfotd © alal pdatb |
Yjdzse j SO COC BHds?2 dL Sidssdr 7 yjddzshlsj?2 eh jEE) O,
MydOdz! desdzz f sdzsy j ded¥, Mt ddtsmiswv s ftMdrdyud MEsets ttOL 9
HER tse datsfyls d, Wstcdsd tetso Odad fsdzdlsdyj M s s Bdtetso sL L toj dad
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SdzOdz! dets? HjWilsjdz desfylsd. uviBs jdys: pHOdedevE " dOH &g yd
SdRz0Odzsd3, BEOHOshdd hdesSdd StketL stesd® 5 jMlsj
rimsCddy dzOydtsdzOdz! dzr a3 d3f dz2ls Odzd s j Istsds [ 3, . 561] .
JIsmw o Mmisasdy,dz' BHdzOH QY Gso 2  OtcOHdicHP s dzOmsiiAsHdzOds |
dzH Od3j dzls O dz' dzr | , eS¢ dy d MmdMmkidder § L dzOdedw. | OHOYO
Yylstser fMtsL HOIsH o dzzlstej dzdzs ¥ Y Slstej B dztsfls 9  dzO Iz a tizfg tfi3tc dfiyr 18 dixy ,d
mMomkstcOL adilsdd, MoOBstsBtcOL s Oded fsdmej. 1 jtydmdzj dedz’ j 1
ftsor Mdls! 1 WWjiCldodesfls! BWOLtSo Odad™w o MsHjtey Odedd d f(tots
MsmMsOodzv s Is tOL dzd yde' § 'd,dzls £ dsts@ipd t§ dzda’ Q dzdWfO® ststetsB i j CIsd o dats §
sBlkzyjddw?,; s0O0¢{B9 ~OOCISjte dqdidsj cteOydesdzdes? WEkdCyd?2 tBEZYJ
Jqdzls j ctcOIsdode 2 ftsHRtsH By jls MisOlk! HJHOSIdui MSdds Mtcj HMise
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106 fy

3.16h0je, [.5. 1jHOGCBEECO, §jHOGBG d Istj b isp OB ot j @l digfdse
2016 8 4 1.

[OjtedOdk emiszfdd o wjHOCYyds 03.02.20

INTEGRATED APPROACH IN THE LEARNING PROCESS
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Abstract.The article deals with the essence of the integrative approach in learning, since during training there
is a systematic accumulation, processing and use of-suliject information, which cates prerequisites for the inte-
gration of knowledgeThis will help to increase additional reserves and opportunities for further training of specialists
in higher education institutions based on dialectical coordinathamintegrative approach is a purpeful, reliable and
convenient approach that is the goal of didactics of higher education as an attribute of the modern educational process
that is managed by integrated knowledge.
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VIIK 371
TEOPETHUYECKHUE OCHOBBI IEJATOIT'MYECKOI'O MOJIEJIMPOBAHU S
JL.X. Pycramog?, H.P. YMmaroB?
lHsyj’tletsj f sH O9 Ols j dz

lpdzn Iy OdzmMS d2 cetsfizu Otfmilse j dzde” 2 kdedo jtefmdlsjls

1 ORBOdE OdzM S d2 cEtsMmizu Otefilse j dzde” 2 bkdzdo jtemdlsjls
¢ dzdzts Is Oy @ dzdzO v W iy lde@ldyf ZOIstedo OjIs jittejIsduj MSdJ thmdser
ies Mmiehdsmls: d 1 WWjClsdeadesfmis: . [tsH]j dZdteseo Odzdj, Wo dzww !
ftoddj dzv jlsfiqv o fjHOEtSEdS]. [ jlstsH d&sH | dzd otso Odedzd Is v o dzfstf ¢ tigef
ugmesy d bistjibduyimis] o fiHOeteduimSsd dMmhdj Hse Oded d,
J ¢8O + ¢ jtoddsjdzs ) fomtesjdedj s dzsedud MEdr SCdmistelzC yd?2

szt U o' j istmEzser@Ptse Odzd j, Isjtstedy, tfg@ddEise i ] Oy dtstig Od
tctseo Odzd J .

JHd2d B3 dL ftodstedlsjlsder 7 dzOf tcOo dzj ded?2 tcOLodIlsdw tsBh jflso
a3’ fsHEeBIssoaCd COHtotse dz0 BMdese | Bt Obets ddalsj dzdzj Clsz Odz' o
HisMmisd y j dzd 2 2 Kolaalg: dsjedmdzts 1 C sdas 3] € d , &zoEk¢ d, sinanddS¢d d Isj~d
lidzded?2 ¢éBEk {0O02atsdz 1 jtokzdzd etsoatteddz: ¢1 OEC O HBd 20 M
fzso OB 1 jtelzdzd, oL dzdCOjls dL dzjsBotHdBsMisd EZHo dzj so 5tej «
COd' &9 ftsdzdlsdsyj, d o tBh jMmlse j dedes2i Pyldiplsdiedfls™ .d o dzOEGCj ftswoe
vyd dedw dzaj BT 90Ojls BjL HtsLdOddw, otmfdkOddw d tOL o dIs

fiedosHdls ¢ Bhizlkdd &8 {skjtvd: slhkshsod) tepte@®@OBso @b P gls dzk
yde (uyjtejL L dzOaOlsjd dz@ 2 O jSls); wmkzlsmMisadj t©OLodo OB
dzd v o3d ; dmSdzs yjdedj vyj dzj dzOftcQo dzj dedetsets otsmf dlsOdzedw daj MY sf
Ylsts tBh jMlso & dOsjs®k -lsiug), ciskjs Mfstss fiylelss  yJj dzse § €, Edzjshd2 teh Ol
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THEORETICAL FOUNDATIONS OF PEDAGOGICAL MODELING
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Abstract.This article describes the theoretical bases of pedagogical modeling, its essence and efficiency. Mod-
eling, being one of the methods of the scientific study,dslyused in pedagogy. The Method of modeling is an inte-
grative, it allows to unite empirical and theoretical in pedagogical study i.e. combine in the course of studies of the
pedagogical object experiment with building logical design and scientific afistna

Keywords:modeling, theory, pedagogue, method, formation, projecting, planning.
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METHODOLOGICAL PRINCIPLES OF SOCIO-PSYCHOLOGICAL
SAFETY OF CHILDREN WITH DISABILITIES

B.T. Turakhonova, Lecturer
Department of General Psychology
Andijan State University named after Z.M. Bobur, Uzbekistan

Abstract.This article discusses the sense of security, which is one of the basic feelings of a normal person. Se-
curity is a phenmenon that ensures the normal development of the individual.

Keywords:methodology, social psychology, principles, children, health, formation and development of social
and psychological security.
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STRAIN OF HEART RATE REGULATION MECHANISMS
IN HEARING-IMPAIRED 13-15-YEAR-OLD ATHLETES

D.T. Uktamov, Lecturer
Department of Rehabilitatiosind Physical Education
Andijan State Medical Institute, Uzbekistan

Abstract.Research results of indicators of heart rate variability in heaimgaired and healthy athletes aged
13-15 are presented in the article. Healthy athletes are characterizadcbynbination of centralization and autonomy
systems regular. Auditory deprivation determines the specifics of the reactions of adaptation to physical performances
and tension of regulatory mechanisms.

Keywords:heart rate; regulatory systems; stress indegaringimpaired athletes.
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Abstract. The paper considers, based on mass subjective assumptions, the studdatailiy of our branch
regarding the optimal ratio of traditional and electronic forms of education in the implementation of mixed learning for
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Abstract. The paper considers the problems of strengthening the health of stutlerftentation of their need
for physical improvement and a healthy lifestyle, and it is proved that they are currently the most relevant.
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TO THE QUESTION ABOUT LOSS OF MUSCLE MASS DURING AGING

V.l. Yashkichev, Doctor ofChemical Science&ull Professor
Moscow State Pedagogical UniversiBussia

Abstract.An important property of aginig a significant (up to 25 %) loss of muscle masss process is as-
sociated not only with cellular dehydration of muscles, but also with the death of cells of the Central nervous system.

Keywords:cell, water, proteins, cytoskeleton, hydration, pulsati@hydration, amplitude, nutrition, impulse,
ions, diffusion.
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SNIPER RIFLE SAKO TRG-42 AND ITS TECHNICAL CHARACTERISTIC

F.B. Yuldashev!, A.M. Sattorov?
1.2 Senior Lecturentthe Depatment of Arms and Shooting Training
Academy of the Armed Forces of the Republic of UzbekiftashkentlUzbekistan

Abstract For several decades, SAKO has maintained high popularity as one of the most famous manufacturers

of high-quality handloading hunting rifles.
Keywords sniper and tactical rifles, military, shop, cartridge, sight, target, rifle butt.
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MUHAMMAD KHAIDAR DUGHLAT IS THE HISTORICAL PERSONALITY

N.Zh. Yuldashova?, A.S. Zhamanbaeva?
12nd year Student of the Specialty Foreign Language: Two Foreign Langtiagetsirer
2Department of Kazakh ariRlussian Languages
Taraz State University named after M.Kh. Dughizakhstan

Abstract. ThemeMuhammad Khaidabughlat is the historical personality

Educational institution: Taraz State University named after M.Kh. Dughlat.

Number of references4.

Purpose:to introduce new data about the life of Muhammad Khaidar Dughlat. Knowledge of the connection of
the works of Muhammad Khaidar Dughlat with the Kazakh history.

Assumption:expanding the field of study of historical works of Muhammad Khaidar Dughla

Investigation phases:

Phase I:search for information about the life of Muhammad Khaidar Dughlat on the pages of Newspapers
and magazines.

Phase II: search for information from statements and sources about Muhammad Khaidar Dughlat.

Results:study ofhistorical and literary works of our ancestors, formation of historical representation and ed-
ucation.

Conclusion: provide evidence that Muhammad Khaidar Dughlat is the father of Kazakh history. He proved
that he is a wise person who was the author not oflljistorical facts, but also of literary works that educate the
younger generation.

Keywords:Muhammad, Kashmir, Dughlat, the tribe, the Sultan.
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