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Annotation. In this state, a brief recommendation is given for strengthening theoretical knowledge
by the «Project» method during self study of the topic «Open (-open) action and hyperspace functory.
The purpose of applying the subject to the «project» method is to teach students to think for themselves,
to fully express their thoughts and opinions.

Keywords: independent work, “projects” method, open action, mappings, functor

HUCIHOJB30BAHUE COBPEMEHHBIX METOJAOB OBYUYEHNS B ITPOLIECCE
CAMOOBYYEHUSA
Amamypaoosa Jlunwooa Pasuiankynosna,
npenodasamens, TawKkeHmMCKULl 20CY0apPCMEEHHbIL NeQA202ULeCKUL YHUGEPCUMen

Aunnomayusa. B oannou cmamve 0ana Kpamkas peKoMeHOayusi o YKpenieHuro meopemudeckux
sHanuilt memooom «IIpoekmy npu camocmosmenvHom usyuenuu memvl «Omrpwvimoe ( -omrpwvimoe)
Oelicmaue u (hyHkmop sunepnpocmpancmeay. Llens npumenenuss memvl K Memooy « ApOeKmy» - Hayuumso
VUAUUXCA CAMOCMOAMENbHO MbLCIUMb, NOTHO U31A2AMb CEOU MbICAU U MHEHUS.

Kuouesvle cnosa: camocmosimenvhou paboma, memoo ‘npoexkmos”, omxpwimoe oetcmeue,
omoobpaxjcerus, YyHKmop

MUSTAQIL TA’LIM JARAYONIDA O‘QITISHNING ZAMONAVIY USULLARIDAN
FOYDALANISH
Atamuradova Dilshoda Ravshankulovna,
o ‘qutuvchi, Toshkent Davlat Pedagogika Universiteti,

Annotatsiya. Ushbu maqolada “Open (-open) action and functor of hyperspace” magzynu mycmaxun
ypeanuwoa “Jlouuxa” memoou opKanu HA3apull OUIUMIAPUHU MYCMAXKAMAAW YUYH KUCKAYd MAGCUs
bepunou. Mavzuni “loyiha’ metodiga qo ‘llashdan magsad o ‘quvchilarni mustaqil fikrlashga, o z fikr va
mulohazalarini to ‘liq ifodalashga o ‘rgatishdir.

Kalit so’zlar: Mustaqil ish, “loyiha” metodi, ochiq harakat, akslantirish, funktor

Today, modern teaching methods are widely used in the process of self-study in all higher educational
institutions. The use of modern methods leads to high efficiency in the process of self learning. When
choosing teaching methods, it is advisable to proceed from the didactic task of each lesson.

While maintaining the traditional form of the lesson, enriching it with techniques that activate the
activities of various students will lead to an increase in the level of students’ mastery. To do this, the
lesson process should be organized rationally, the teacher should increase the interest of students and
encourage their activity in the learning process, divide the learning material into small parts, conduct
brainstorming, work in small groups, discussion, problem situation. as text, projects, role-playing games
and encourage students to independently complete practical exercises.

A brief recommendation is given for strengthening theoretical knowledge by the «Project» method
during self study of the topic «Open ( -open) action and hyperspace functor».

The «Project» method is an individual or group work of students to collect information, conduct
research, and implement work on a specific topic within a given period of time. In this method, students
participate in the processes of planning, decision-making, implementation, verification and conclusion,
and evaluation of results. Project development can be individual or group, but each project is an agreed
result of the joint activity of the study group. In this process, the student’s task is to develop a new
product or find a solution to another problem within a given time. From the students’ point of view, the
task should be challenging, and it should be a task that requires students to apply what they already know
to other situations.

The project should serve learning, put theoretical knowledge into practice, and create the possibility
of self planning, organization and implementation by learners. The purpose of applying the subject to
the «project» method is to teach students to think for themselves, to fully express their thoughts and
opinions.
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Let (G, X,2) be a topological transformations group. For a space X anda group G we put
exp(G,X) ={® € Homeo(expX) : there exists g € G such that @ |, = g}. (1)

Remark 2. For a correct understanding of the definition (1), note that X on formula Py must
be understood as X=ix)xeX; .

Clearly, for the space X ,aset exp(G,X) is a group with respect to the operation of composition

of homeomorphisms, and expar, = expid Eldexp)‘ is the neutral element of the group exp(G,X)
[1:.12]

Lemma 2. For every FeexpX and an arbitrary g€l we have

FeU,..U) < (expg)F)e(gU)...gU,)). "

Proof follows from the equality (expg)(F) = g(F) , which holds for every Fe epr.

® e exp(G,X) is a homeomorphism, then the statement of the Lemma 2 can be
U,,...,.U,) cexpX

Since every

reformulated for each @ eexp(G,X)_ Take arbitrary open set . Then for every

G eexp(G,X) 409 F€eXPX 6 have
O(F) 42U, ..gU,) & F €(U,,..U,), o

where &~ Py . Itis clear that the equivalence of (3) generalizes (2).

For a family v of open coverings of the hyperspace exp X we define a set

O, ={® eexp(G,X) VF eexpX W e y,O(F)eW < F e W |.
N (E) =N 6.0 {depr) = {0 1y —open cover of hyperspace exp X }

We put
We need the following statement, the proof of which consists of direct verification.

Lemma 3. The family N (E) is form a system of neighborhoods of the neutral element E= ld“PX
on exp(G.X) .[2:35]

Lot N(@)={0,®:0, eN(BE)}, ®eexp(GX),

0,0 ={¥Y eexp(G,X) VF eexpX,IW ey, V(F)eW & D) eW}.

Thus, exp(G,X) getting topological group. Therefore, for % we can define an action
exp(a) :exp(G, X) xexp X — exp X according to the rule.

(expa)(@,F) = D(F), (D, F) € exp(G,X)xexpX. In particular, for pairs of the form
(expg,F) e exp(G,X)xexpX where 8 € G < Homeo(X) . we have

(expar)(expg, F) =(expg)(F) =g(F),  FeexpX. @
From (3) the following important equality follows
O(U,.....U,)) ={®(F):F e (U,.....U,)} =(g(U)).....gU,)) (5)

U U,) cexpX Qe exp(G,X), and closed sets FeexpX and

for open sets , elements

g:(I)|X_

Let now o, be an open neighbourhood of the neutral element E . Then from (4}) and (5}) follows

that

(©XPANO, LU, U ) = U (@ U)o D1, (U, o

Thus, we have proved the following statement, the proof of which is extracted from (6).
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Propositon 1.  For  arbitrary  open  action a:GxX —>X

expa exp(G,X) xexpX —exp X

the map

is open.

CXP& | nder additional conditions.

aGxX—->X

Now we prove the openness of the action

Proposition 2. For arbitrary open action
expa exp(G,X) xexp,, X ->exp,, X

and every positive integer " the action
(7)

is open.

Proof. Clearly, | () HF=n Feexp, X

the map (7) is defined correctly.

Feexp, X and arbitrary O, eN(B)

O;/F: {O(F):@ 607} = (exp,, X)m(FbV)EVW).

| ©eexp(G,X)

> for every and for al Therefore,

On other side, for every we have

F eint

But then e"PwX(OVF) . Proposition 2 is proved.

a.GxX —>X
(D7)

Openness of an action at Preposition 2 is important.
Example 1. Consider a space , in which all single-point sets are closed, and there are "

points we say that d,....d, ED, for which the set i} =1
G{d.,...,d,,; ={g eHomeo(D):g(d)=d,, i,j=1...n}

is not open, =L consider a group

with the operation of composition of mappings. Let A={r} be a family of open coverings of D,

In the set Gia..a a topology is introduced using neighborhood systems:
OV(g) ={he G{d,,,..,d,,} Vxe D,3U e y,g(x)eU Ah(x) eU}, ge G{dh”_,d”}.

G, . . . aG, xD—>D .
Thus, ~t4--%} s a topological group. Note that an action {droendy} is not open.

Indeed, for an arbitrary open neighborhood O of the neutral element €~ id, and points d, D a set
Od,={g(d)):gc0y=1d,}

is closed, but is not open. Then int(0d,) =& and d, ¢ in(Od,) , Lj= 1"“’”.

expa exp(Gy, ,,-D)xexp,, D—>exp,, D

Now we show that the action also is not open.

Actually, for each neighborhoods O of the neutral element ld“"” aset
o{d,,....d }={®d({d,,....d,}) O} ={{d,,....d, }}

is closed in exle but is not open in it. Then y....d,} eint(Od,,....d,}) = ®.

For case (weakly) d -open action has the following strengthened variant of Proposition 2.

Proposition 3. For each d -open action a:GxX—>X

expa :exp(G,X)xexp, X =>exp, X is d

and every positive integer /' the action

-open.
[W N (exp,, X)

nn ]epr

=[W " (exp, X)]
Proof. From the Lemma 1 follows that

set W in epr. Hence,

int, ([W M (exp,, X)]expx) =W N (exp, X).

Feexp, X and arbitrary 07 eN(E) we get

X for every open

Therefore, for each
Feint,, ([OyFlXpX )

Proposition 4. For any weakly d—open action
expa exp(G,X)xexp, X —>exp, X

Proposition 3 is proved.
a:GxX > X and each positive integer " the

action is weakly d -open.

[l Education and innovative research 2023 y. Ne6



ISSN 2181-1717 (E)  O6pasosanue u unnosayuonnsie uccredosanus (2023 200 Ne6) /;"?

¥

Proof the proof consists of a small modification of the proof of Proposition 3.

expa exp(G,X)xexp,, X =>exp,, X Feexp, X

For the action and the set we define a map

(expa), :exp(G,X) —exp,, X in a standard way, i.e.

(expa) (P)=D(F),  ®eexp(CG,X).
Proposition 5.
" openness (d—openness) of continuous action (7) is equivalent to openness (d—

(expa), Feexp,, X

For any
openness) of the map n
Proof. Let the action XPZ pe open, # € eXpX’ aset Ois open in exp(G,X) . For any ®e0
OD"'O(F)=OF _ 4 0P eN(E) 1, PF)eint(OP™®(F))=int(OF)
(expa)-(0) < int((expa) - (0))

If the map (expa); is open, then (expa)-(0) =int((expa) - (0)) holds for arbitrary OeN(E)
Hein(OF)

we have and

consequently,

. Therefore
The d -openness case is established by the same way.

eXpa exp, X is d-open if and only if for for any OeN(E) and

Vciow:®e0; for arbitrary

Proposition 6. The action n

F eexpX exp, X

there exists neighbourhood Voof Fin such that

nonempty open in exp, X subset W V.

Proof. Clearly, the action is d -open at F , if for each OeN(E) there exists neighbourhood V of

theset £ in exp, X

, for which Feow (see. [7: 56], remark 4).
Proposition 1 and Lemma 3 [7: 67] imply necessity.
fX->Y

such that for every nonempty open set on exp, X subsets W ©V exists €O

expf expX —expY oo open

Proposition 7. For an open (a d-open) map the map

(d-open).
Proof. It is enough to show that

(exp/)(U,....U)) cint((exp H(U,...U,))).

But, this follows from the fact that the functor *P preserve the openness of maps [9: 107].
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