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. . , bo’lgan hisoblashlarning son giymatlarini ko'rsata8u

yatga ega. Pgrabolé\)g+ Bx+ C asosida erkin tushish joyda ko'rsatilgan A ning giymatini ikkiga ko’payish

tezlanishi aniglanadi. .. orqali erkin tushish tezlanishini hisoblashimiz niim

S — ‘ ' Bizning tajribamizda A ning giymati 4,91 ga tengiqt.

: f ' { : Bundan foydalanib g-erkin tushish tezlanishini bissak
quyidagicha bo’ladi:

g=2A=9,82 m/§
. / VideoCom qurilmasi aniglangan erkin tushish tezhni
9,82 m/$ ga teng bo‘ladi. Biz
LT g-erkin tushish tezlanish giymatini diagrammalaiqadr

topdik. Bu kabi tajribalar talabalarda amaliy ki&ima
hosil gilishga yordam beradi. Talabalarning o‘zlaam bu
tajribani mustagqil bajarib ko‘rish imkoniga ega laafi [4].
Laboratoriya ishini bajarishda har bir talaba fasit-
_ 4-rasm. Tezlik-vaqt diagrammasi. ~laydi, chunki u ongli ravishda, ma’lum magsad bitajrib-
Oniy V tezlikning "Velocity" registratorini bosib aning qurilmasini yig‘adi, uni gizigtirayotgan jamnlarni
hisoblangan giymati vaqtga chizigli bog'liqdir. 2AB  ko'radi, o'lchashlar o‘tkazadi va ularni gaytadashlab
formulasi orqali to'g'ri chiziq giyaligidan erkinushish chigish fizik hodisa hamda gonuniyatlarning to'lifiga va
tezlanishi aniglanadi. obektivligiga ishonch hosil giladi. Bu esa o'z natida
Bans ) bo'lajak fizika mutaxassisining ilmiy va amaliy oiini
rivojlanishiga imkon beradi [2].
Nazariy  jihatdan erkin  tushish  tezlanishni
g =9780491L+0,005288&in" ¢ —0,0000068i’ ¢) formulasi
[3,5] orgali hisoblanadi. Bu ifoda bilan biz hoxlagan gesdik
kenglikta erkin tushish tezlanishning giymatini diiash
mumkin. Masalan: Nukus shahri uchun erkin tushistiate
ishning giymatini hisoblasak bo‘ladi. Nukus shahmiigeo-
grafik kengligi g =42°28 teng ekanligini hisobga olsak,
Nukus shahri uchun erkin tushish tezlanishning aitym
g = 978,049 - (1+0,005288 - Sit2,28 - 0,000006- si2,28) =

ideoCom Moions - eréin tushish 10102013, 982 - o R

F6 tugmasini bosgan vaqtimizda esa biigaakli = 980,3 sm/s= 9,803m/8 ekanligi kelib chigadi.
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REZYUME
Magolada oliy talim muassasalarida o'‘qitiladigarika fanining “Mexanika” darsida laboratoriya mashatlarning samaradorligini oshirishning
yo'llaridan biri hagida so‘z yuritiladi. Fizika fardaboratoriya mashg‘ulotlarida VideoCom dasturigirhidan foydalanish tavsiya etiladi. VideoCom
dasturiy tizimi laboratoriya ishini bajarishda AKillan birga ishlashning fizikaviy jarayonlardagieahiyati hagida gisqacha ko‘rsatib o'tishdan iborat.
PE3IOME
B cratbe paccMaTpuBaeTCsl OAUH M3 CIIOCOOOB MOBBILICHHS YP(HEKTHBHOCTH J1aOOPaTOPHBIX 3aHATUI Ha ypokax (u3uku mo “MexaHuke”, mpernoja-
BaCMBIX B BBICIIHNX y‘le6HLIX 3aBCICHUAX. PeKOMCHZ{yeTCﬂ HCIOJIB30BaTh IMIPOrpaMMHOE obecrieucHme VideoComs J'Ia60paT0pHLIX 3aHATHAX 110 (1]I/ISI/IKG.
Iporpammuoe obecrieyerne VideoCompuaer kparkuii 0630p BaxkHocTr pabotsl ¢ UKT B ¢usnueckux mporeccax Mpy BBINIOIHEHUH J1abOpaTOpHBIX pa-
6oT.
SUMMARY
The article discusses one of the ways of improtiregeffectiveness of laboratory works at “Mechahlessons taught in higher educational institu-
tions. It is recommended to use the VideoCom soéiggstem at the laboratory works. It gives a wigfrview of the importance of working VideoCom
software system with ICT while practice works.
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Statement of the problem various analytical expressions [1,2]. This papeegisome
Currently, in algorithmic cybernetics, a relevasgue is analytical formulas for transforming logical expsEss in
to solve the problem of formation and transformatmf a general form.
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The problems of formation and transformation ofimas analytical expressions are solved in the papérthe theo-
rems of representation and transformation of foemih various bases of functions of logic algelveapaioved.

Representations of formulas in various bases of futions of logic algebra

In [3], it was proved that any function of the ddge of logic can be represented in the form offdor.the Zhegalkin
polynomial. It is known that systems of Booleandiions

Ho={x, 0%, %0 x%,7 % and H,={0,1,x0 %, ,x0 %+ ¥k

are complete in the set of all functions of thesalag of Iogich. Transition to a syster‘\‘[l or Hz’ built from a sys-
tem function

m={ - %, ¢~ %, x+ % ¥ % J % 0 ¥ Jx

is done using the following transformations:
A~A=ADADAOA A~ A= ADA A A~ R A A 4
A~A=A+A+LAUA= AA+ A+ A A- A= AH AL
A/A=ADA A A= AA+L- & A~ Al

where Al and A2 are the formulas in systeer.

Obviously, in the sequential execution of thesadfarmations, the numbers of various logical openatincrease sig-
nificantly. Introduce the following notation:

n n

08~ ~ 0 O 1 yx

i=1l =1 i=1 | i=1

which corresponds td —fold implication, equivalence, disjunction, conjtioo, addition bymOd 2 and Schaeffer
operation; and takes, in turn, the values from 1 d.

Theorem 1.Any Boolean function consisting of a sequencerofmaplication operation 0 ig_’ A , can be written
as d.n.f.:

n/2_ (n/2)-1 (n/2-1_ .
_|:|A2i—1D |:| [AZ] |:| A3+1JD A, if n=2Kk
i=1 j=1 i=j

Dig_’Ai: M

or

00~ A=ADA,(A,D..0A(AOA.), if w2k @)

and

00-A=A0A,(A,0..0A(ADADA.), if F2kl @

where (2) and (3) are obtained from formula (1}Ydking identical arguments out of brackets.
Proof. Apply the induction method:

-for N =2 there is a relationA — A, = /_Q_l U A,
- suppose that relation (2) holds fbr= M.

Let us prove the truth of (3) fol = M+ 1. Let M= 2N, that is, the number of elements involved, be eléren
relation (2) is written as follows:
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08~ A=A DAL A0 A A 00K A04.)) for m m

O~ A=00-A -~ A.=(00- A0 A,=
R e A )
Ao AR AT A A0 A A7)

- A 0A( A (A DA A, D0 A AT A).))
=.=A 0 (AHD Aﬁz A.s0..0°A(A( AD 4). ))

= A DA A DA ALD-OA( AT A A.).

Hence, we get

00~ A=AwDA(AD A AsD.-DA(ADA4..)).

Thus, relation (3) is proved. Similarly, from (3gwan obtain the formula for m(cﬂ =2k + 1) arguments, that is
relation (2).

The theorem is proved.

n
It is easy to see that the expansion of any Bodleaction consisting of a sequence of equivalermerations ~A

i=1
in the form of d.n.f. has the following properties:

in each elementary conjunction an even numbeganébles with a negation is involved
- the rank of each elementary conjunction is e¢udl ;

n!
- the number of such elementary conjunctionﬁﬁk -, (n = k) ;
k!(n- k)
in N —dimensional cube, all expansion terms corresportdemdd cube levelsith cube level is a multitude of sets

in Er?, the number of unit coordinates of whichl is(i =1n ) .
The expansion has the form:

-3 n-2

n _ _ n-k+l nk+2 n L
Dq t|:|1 I:It:|1 :Injl(BJmA}A A)D”.D i - D I%' 'JA\AP) ‘
j= i+ +1 i34+

where k1 —is the number of variables with negation in an @atary conjunction;
B|j..e — is the product of expression@k, k= l, N 6Ges A, A’ ,...,:%.

It is easy to see that all identical expansion tenorrespond to a 5-dimensional cube of odd equati®he figure
shows the vertices of the cube - not the setstheubatural numbers corresponding to them

A sequence of logical expressions consisting oftefdoperations bymod 2
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n
Z A, in systerTHl has the following properties:
i=1
- the rank of each elementary conjunction is etudl ;
- in each elementary conjunction, the number oifatdes with negation is even, Ml —is odd, otherwise — it is odd;

n:
- the number of identical elementary conjuncticm@rlf — (k n)
ki(n-k)!'
- in n - dimensional cube, all identical terms corresptinddd levels of the cube, M —is odd, otherwise - it is even.
So, the general formula of expansion has the form

n— n 3 n2 n1

DADD 0(B,AR)D O(8 AAAAD

j=li=j+1 j=1lts +11 £ +1i £#+1

n-k+l n-k+2 n o

n 0.0 [] [] ...D(Bjt”jAA...A), if n= 2k+ 1;
ZA — =1 t=j+1 id+1

Here |<1 —are the variables with negation;

B.

jil
Theorem 3.1f in the expression of equivalence operation

—is the product of expressiody, , k-1,n without A} AL A
"occurs sequentially and in even numbers, theait be
replaced by the addition operation mod 2(+) and if in odd numbers, it can be retained.

Before the general formula it is necessary to iner negation operation and vice versa

DY A, if n=2k+1;
~A1: =1 (4)

= {ZAJ if n=2k

Proof. Apply the induction method. Lefl — be the number of equivalence operations. It iy éasee that the rela-
tion of the number of operations and argumentdis- n-1;

-for N =2, M= lrelation (7)istrue: A ~A = A+ A2+1:—|( A+ AZ)
2k+1 2k
- implying the validity of relation (4) fofll = 2k+1, n= 2K, ie. ~ A =" (Z A],

i=1 i=1
We prove the same fofl = 2 k, n=2k+ 1

2k+1 2k 2k+1 2k+1
A_~A+A2k+1+1_ (Z Aj+ '%(+1+1 ZA+1+ A2k+1+1 ZA Hence

i+1 i=1
2k+1 2k+1
~A = Z \. Now we prove that the relation is true fdN=2K+1, N=2K+ 2. It is easy to see that
i=1 i=1
2k+2 2k+1 2k+1 2k+2 2k+2
~ A = ~A+A ., +1= Z A+ A, t1= Z A+1l=- Z A |. The theorem is proved.
i=1 i i=1
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It follows that the general algorithm for the traias from the Zhegalkin polynomial to the equivade expression is
determined by the following relations:

~A, if n=2k+1;

A=, ©)
E {TA), if n=2k

n
Theorem 4. A sequence of logical expressions consisting @rafon of the Schaeffer stroke/ A, in system

H2 is represented uniquely in the form of an expansio

ZlA [|A+Z (A |+1, or )6

=3\ j3

ZIA =(1+ A,(1+ A (1+ .+ A(1+ AA) ))) Ko

where (7) is obtained from formula (6) by taking fbentical arguments out of brackets.
Proof. Apply the induction method.

For N=2 there is a relation AL/AE: A_1A2+l, suppose that relation (7) holds fofl1= M:

o A =(1e A (1 A1 A3 ) )

Let us prove the validity of relation (10) far= mM+1:

ALY Y N Wt
:(1+ Au(1+ AL (1+ .+ A(2+ AA) ))) A+ E
=(1+ An+1(1+ An(1+ Ani(1¥ .+ A( T AA) )))) Hence it follows
"/ A=(Lr A (14 A (15 A(2 AR) ) The treorem s prove

It is known that at transition to the Zhegalkin ypwmial for one expression with negation, the failog formula is
used VA= A+1 and for N —expressions the following formulas are used

S SR STVRPRRNG S PPt o

i i=1 j=+1 kd+1 i=1 jS+1

Conclusion. Analytical formulas for transforming logical expsésns in a general form are formulated. The proklem
of formation and transformation of various analgtiexpressions are solved, and the theorems oasemation and trans-
formation of formulas in various bases of functiefishe logic algebra are proved.
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PE3IOME
Makona IU3BIOHKTHB HOpMaJ IIaK/ulap CHHQHUIATH MaHTHKUH (YHKOMSUIAapHA MHHUMAJUTAIITHPHUITHUHT aHAJMTHK Y3raprIiapura
Oarunuianrad. ManTukuid udomasapHu yMyMuil maxira ailaHTUpUII y4yH 0ab3u aHAJMUTUK (opMmynanap oduHaAd. Typnu aHaIUTHK

18




llimdm jamiyet.N24.2019

nbopagapHU MAKIUIAHTUPHII Ba Y3rapTHPHII MyaMMOJApH Xajl KWIMHIW, MaHTHKWAN anreOpa (QyHKISIAPHHUHT TYpIH acociapHaa
(dopmynanapHu udoanaml Ba Y3rapTUpUII TYFPUCHAATH TeopeMaiap HCOOTIaH 1.
PE3IOME
CraTbs MOCBALICHA aHAIUTUYECKUM NPeoOpa30BaHUsIM MIPU MUHUMH3ALMHU JIOTHYECKHX (YHKIMHA B KJacce AU3BIOHKTHBHBIX HOP-
MabHBIX (GopM. [ToydeHsl HeKOTOpBIe aHATMTHYECKHE (GOPMYIIBI Ul IPeoOpa3oBaHMs JIOTHYECKUX BBIPAKCHUH B OOIIMH BUA. ABTO-
POM cTaTbu OBUIH PELIEHBI TPoOIeMbl GOPMUPOBAHUSA U MTPeoOpa30BaHUS PA3IUUHBIX AHATUTHYECKUAX BBIPAKEHUH, TOKAa3aHbI TEOPEMBI
MIPE/ICTABIICHUS U ITpeoOpa3oBaHust (JOPMYIT B pa3iIMIHBIX 0a3ucax (QYHKIUH JTOTHIECKON anreOpHl.
SUMMARY
The article is devoted to analytic transformationminimizing logical functions in the class of gisctive normal forms. Some ana-
Iytical formulas for transforming logical express#in a general form are derived. The problemsoahétion and transformation of
various analytical expressions are solved, andhtberems of formulas representation and transfoomat various bases of functions of
logic algebra are proved.

FUNKCIYALIQ TE NLEMELERDI SHESHIWDI N GEYPARA USILLARI
Z.B.Saparov -fizika-matematika ilimlerini kandidati
S.N.Kalbaev -magistrant
Ajiniyaz atindagi Nékis mamleketlik pedagogikatstitut
Tayanch so'zlar: funktsiya, tenglama, tenglamaning yeshimi, koptiadktsiyalar kompozitciyasi.

Kuaroueble ciioBa: GyHKIws, ypaBHEHHE, PEUIEHNE YPABHEHNUS, MHOTOWIEH, KOMIIO3ULHA (DYHKIMHA.
Key words: function, equality, equality solution, polynomiafmposition of functions.

Keyingi jillarda jogari oqiw orinlarina matematikasistema jg}iz bir sheshimge iyek =2,b=-1. Solay
boyinsha test sinaglari variantlarinda belgisizan emes,

al funkciyalar botan telemeler, tésizlikler ushirasip atir. €tip, Dberilgen  funkciyaliq tenlemeni ~qanaatlandsiw
Bunday taélemeler funkciyaliq téleme dep ataladi. Bul sizigl funkciya bar ham ol jéiz birew: f (x) =2x—1.

maseleler formasi boyinsha da, sheshiw usillanristr da Orinlangan tarlendiriwler té kishli ham tekseriw kerek

ayrigsha. Bunday fdemeler menen bir gqatarda funkciyaliq , . :
tehlemelerdi sheshiwdi talap etpegtn ayinm maselelerge °0lmasa da, biz oqwsta tikkeley tekseriw menen

uliwma kézgaras ham funkciyaligatemeler teoriyasimi  tabilgan funkciya (1) tdemeni ganaatlandiraginligina

onsha quramali bolgan tusiniklerinen usillarinan isenim arttiriwin maslahat beremiz.

paydalaniw jud@ tabiyiy polagm jagdaylarda sheshim Belgisiz shama san kgn adettegi tdemeler siyaqli

aliw, usinday har giyll maseleler arasidbaylanislardi funksiyaliq télemeler de sheshimge iye bolmawi, sheksiz

koérsetiw, oqiwshimi matematikaliq madeniyatin kéteriw kép sheshimge iye boliwi mimkin

mamkinshiligin beredi. i '
Funkciyaliq télemeler ham olardi sheshiw usillar, 2-méselel] X ushin

mektep matematika kursinda 6étilmeytuginin esapgp, al _ —
bunday tenlemelerdi sheshiwdin geypara usillarin f (2X+ 1) 2f (X+ 1) S+ ] “)
keltiremiz. teilemeni qanaatlandiragin sizigh funkciya bar ma?

Parametrleniwshi télemeler
Belgisiz funkciya bir yaki bir neshe belgisiz patnier
menen bir manisli tariplenedin (bunday tardegi fe ushin
apiwayr hdm & kop targagan funkciyalar- kép gealilar) { 0=5

Sheshiw. 1- maseledegi siyaql berilgen maseldnX

funkciyaliq tellemeler & apiway télemeler. Bul jgdayda
belgisiz funkciyani tabiw maselesi bul sanl paraterin -k-b=1
manislerin aniglage, ygniy adettegi mektep maselesine

(tenlemeler sistemasin sheshiwge) keltiriledi. teilemeler sistemasin qanaatidirgta K ham b
1-mésele.[] X ushin sanlar barma?,-dep jaziw mumkin. Bul sistema birgelikli
emesligi koérinip tur. Demek, berilgen funkciyalienleme
2 f(x+1)+ f(2-x)= 2x+ 5 (1) sizigli funkciyalar klasinda sheshimge iye emes.

teilemeni qanaatlandiragin sizigh funkciya bar ma?
Sheshiw. Belgisiz sizigl funkciyanf (X) =kx+Db f (_1+ X) —f (X— 5)= —4x+ 6 (5)
kériniste izIeymiz.k ham b sanl parametrler bul sizigh .10 ani ganaatlandiragin  kvadratliq funkciyani
funkciyani bir manisli aniglaydi. Sonligtan berifige tabui.
maselenil] X ushin Sheshiw. Kvadratliq funkciyani
2k(x+1)+ 2o+ k(2- )+ b=2x £ (2) f(x)=ax’ +bx+c(a#0) kériniste jazamiz. Sonda
tesilik orinh bolatugin Kham b sanlar barma?,-dep berilgen méselenl] X ushin

jaziw mamkin. Qawsirmalardi aship ham uqsgsakardi oy _ _
jiynap, (2) télikti KX+ 4k+ 3b= 2Xx+ 5 koriniske AL+ b+ e (dx 5 + xSy g=—4% b=

keltiriw mumkin. Belgisizdh birdey darejeleri aldinga = 8ax—(24a— doj=—4x+ 6
koefficientlerdi télestirip, berilgen maselerdi] X ushin ~ teilik orninli bolatuéin - a# 0, b, c sanlardi tabf,- dep

3- masele.[ ] X ushin

k=2 jaziw mumkin. Belgisizdi birdey darejeleri aldinga
{4k +3=E () koefficientlerdi télestirip, berilgen maseleri] X ushin
- 8a=-4
teilemeler sistemasin ganaatidirgtn K ham b sanlar (6)
bar ma?,-dep jaziw mamkin. Natiyjede, berilgen méasele -24a+ 4b=6

(3) sistemam birgelikliligi maselesine keltiriledi. Bul
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