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APPLYING INEQUALITIES TO CALCULATING LIMITS
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Abstract: in this article considered the use of inequalities to find the
limits of fairly complex sequences. To this end, proved a few inequalities
and with the help of these inequalities calculate limits. The fact is that the
values determined from one practical task, or another can be found not
exactly, but approximately. In the decision of practical problems have to
take into account all error measurements. Moreover, as the improvement
of the art and complications problems have to improve and technique
measurement values. In the following tasks, using inequalities, we
calculate the limits of fairly complex sequences.

Keywords: the limits of, sequence, inequality harmonic series,
convergent, divergent

INPUMEHEHUE HEPABEHCTB JJ151 PACYETA JIUMHUTOB
Caunnazapos 11 .V AcpakyJjioBa II.C.°
(PecnyOsinka Y30eKkucTaH)

1 .
Caunuaszapos lllatinosbex Axkmamosuy - 00Kkmop huzuxo-
MamemMamuyecKux Hayx, npogeccop;

2
Acpaxynosa Jlono Cynnamynaegua - kanouoam gusuxo-
MamemamuyecKux Hayk, OOYeHm,
Kkageopa «Bvicwas mamemamuxay,
Tawkenmckuu 20cy0apCmeeHHbllti SIKOHOMUYECKUL YHUBEPCUMEN,
2. Tawxenm, Pecnybnuxa ¥Y36exucman



AHHOmMauusa: 6 >mol cmamve PACCMAMPUBAEmMcs UCHONb30B8AHUE
HepaseHcmad, umoowl Haumu 00CMAmMoyHO CILOJICHbIE
NOCIe008AMeNbHOCMU ¢ 3MOU  Yeablo  O0KA3AHO  HECKOJIbKO
HEepaseHcmea U ¢ NOMOWbIO dMUX HEPABEHCME BbIYUCTEHbl NPedebl.
Onpedenennble U3 MO20 UIU UHO20 NPAKMUUECKO20 3A0AHUS, MONCHO
Haumu He MOuYHO, a npubausumenvHo. Ilpu pewenuu npaxmuyeckux
3a0a4 He0OX00UMO YUUMbIBAMb 8Ce nocpeuHocmu usmeperuti. bonee
mo2o, Nno Mepe YCOBEPUIEHCMBOBAHUS MEXHUKU U  Npooiem
VCIONCHEHUSL NPUXOOUMCSL COBEPUIEHCMBOBAMb U MEXHUKY UMePeHUs.
3Hauenull. B credyrowux 3a0auax, uUcnonv3ys HepaseHcmed, Mol
sblUUCTISIEM NPedelibl 00B0IbHO CLONCHBIX NOCIe008AMEbHOCMELL.
Knwuesvie cnosa: npedenvl, nociedo8amenbHOCMu HePAGEHCMEBO,
2APMOHUYECKUL PSO, CXOOAUUICS, PACXOOSAUULLCA.

The important role of inequalities is determined by their application
in various questions of natural scenic and technology.

The fact is that the values determined from one practical task, or
another can be found not exactly, but approximately. In the decision of
practical problems have to take into account all error measurements.
Moreover, as the improvement of the art and complications problems
have to improve and technique measurement values.

In the following tasks, using inequalities, we calculate the limits of
fairly complex sequences.

Lemma. For any natural n, the following inequality holds

1. In[l+lj AL (1)
n+1 n n
Evidence. It is known that a monotonically increasing and
bounded variable has a limit. Therefore, there is a limit to the variable
x.. This limit is denoted by the letter e, i.e. [1]

e=limx, = Iim[1+1)

nN—o0 nN—o0 n

Since the value of *» approaches its limit increasing, then *» is less
than its limit, i.e.

X, =(1+%jn <e (2)



It is easy to check that e<3. We now show that the limit of the
variable v, is equal to e . In fact

n+1 n
limY, :Iim(1+1j :Iim[1+1j -[1+1j:e-1:e
n n n

As Y approaches number e decreasing, that

1 n+1
(1+ E) >e (3)
Combining inequalities (2) and (3) we get
(1+lj >e< (1+ lj
n n
Logarithm these inequality in the basis of e, finally we find [2]

nln(1+1J<Ine=1<(n+1)|n(1+1j, i<|n[1+ij<l
n n n+1 n n

Lemma proved.
The task of 1. Believing

1 1 1 1 1 1 11
X =1+=, X, ==+=+=, X3==—+—+—+—,

2 2 3 4’ 3 4 5 6

1 1 1 1 1 1 1 1 1 1
Xy =1l+—+—-4+=-+=-4+=-, X, =—+ + + +...+—,

4 5 6 7 8 n n+l n+l n+2 2n
find M X, .

The solution. Replacing n by n-1 in the first part of inequality
(1), we get

From this inequality and the second part of inequality (1) it follows
that

n+1 1 n
In—<=
n

<In——
n n-1

Now, using inequalities (4), we write inequalities



n+1 1 n
In—<=
n

n
n+2 1
< n
n+l1 n+1 n
n+3 1 n+2
In < <In

Adding then and taking into account that the sum of logarithms is
equal to the logarithm of the product, we get
n (n+1)(n+2)(n+3)...(2n+1)<1 R
n(n+1)n+2)..2n n n+l 2n
< n(n+1)n+2)..2n

(n-1n(n+1).(2n-1)

. e.
2n+1 1 1 1 2n
In <=+ +.+—<In— (5)
n n n+1 1n n-1
Because
2n+1 1

=24+,
0 5 that

limin 2" _ jim |n(2+1j —In2
n—o0 n n—o0 n
Exactly the same from
2n 5 2
n-1 " n-1 that

limin 2" —n2

N—o0 n _1

So, the extreme members of inequality (5) have the same limits.
Consequently, the middle term has the same limit, i.e.

. 1 1 .
lim| =+ —+...+—|=limx, =In2
n>o\n o n+l 2n) now

ing 22=112 —1—1 z —1—£+l z —1—l+l—1+
The task of 2. Putting 2. =+ 2 e >t >*372

1 n-1 1 -
+z =5+ U7 caleulate fim 2.,

8



The solution we have

zmzl—l+1—1+l—l+ ! 1—(1

1111 1 1
ot e e T = +— |-
2 3 4 5 6 2n-1 2n 3 4 5 6 2n-1 2n
1 1

1 11 1 111 11 11 1
d=—+=+=F. . +—|=|l+=+ =+t =+ =+t ——+— |1+ =+ =+ .+ = | =
2 4 6 2n 2 3 4 5 6 2n-1 2n 2 3 n

1 1 1
—
n+l n+2 2n

In the previous task we put

1 1 1
X, =—+——+

N e —
n n+1 2n

Consequently, z,, =x, -1 But lim x_ =1In2. In this way,
n

nN—oo

limz,, = Iim(zn —EJ =In2

n—o nN—o0 n

Note also, that Zyi = 2o + and hence

2n+1
lim z =lim| z +L =In2
N300 2n+l Nosoo 2n 2n + 1

So, limz, =In2.

nN—oo

The task of 3.
Series
1 1 1 1
I+—4+—+—+...+—+..
2 3 4 n

is called harmonic series. Prove that harmonic series diverges.
The solution. according to inequality (1)

1 n+1
Z>In—=
n n

Assuming n=12,3,...,n, we write n inequalities:

1>Ing,

1 3
=>In—,



Adding them, we get

X, :1+%+%+...+1> In—2'3'4"'(n+1)

n 1-2-3..n
From this inequality it follows that im %, = limIn(n+1)= oo

Therefore, the harmonic series diverges.
The task of 4. Find limit

1+2% +3% +...+n°

=In(n+1)

lim - , a>0
n—w n+e
The solution. we first prove inequality
a+l a+l
n <1+2“+3“+...+n“<&, a>0
a+l a+l

Since >0 , then ¢+1>1 and therefore

Ita
[1+1j >1+1+—a,
n n

lt+a
[1— 1) s1-1te
n n
Multiplying these inequalities by
n*“ we get
(n+1)" >n" +(1+a)n”,
(n+1)"* >n"* —(1+a)n“,
From these inequalities it follows that
e —(n-1" . (n+1)" —n™e
<n <

1+« 1+ o
We write these inequalities at values of n=1, 2, 3,...,n:
ta
1 <1< 2 1'
l+a l+a
21+a _1 Y 31+a _21+a
<2 <—,
1+« 1+
1+a 1+a 1+a l+a
n** —(n-1) cne < (n+1)" —n
1+ l+a
Adding them we get
1+o 1+a
i<1+2“ +3%+...+n% < (n+1) < (n+1)

1+a l+a 1+a

10



From here

1l+a

1+—
1 1+2%+3“ +...+n” ( n}
< <

1+« nke

l+o

The lest part of the last inequalities is the constant number % :
+a

and the right side tends to the limit equal to 1# , When n tends to
+a

infinity. Hence, the middle part of the inequalities tends to the same
limit, i.e.

. 1+2°+3%+...+n” 1

lim — =

n—e n l+a
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FUTURE ELEMENTARY SCHOOL TEACHERS IN
TEACHING MATHEMATICAL PROBLEMS
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Ergasheva Matluba Burkhonovna - Lecturer,
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Abstract: this article focuses on the mathematical culture of graduates
of elementary education and sports education in pedagogical higher
education institutions, and future primary education teachers are
targeted to help schoolchildren develop their thinking, creativity, and
motivation in mathematics. At the end of the bachelor's degree,
students are required to identify and improve the methodological
training to work with elementary school students in general education.
As a result, elementary school students will have the knowledge, skills
and skill that can be easily solved in complex mathematical examples
and issues in high school mathematics.

Keywords: mathematics, textbooks, methodology, methodological
preparation, school, teacher mathematical culture, concept.

OCOBEHHOCTH METOJNYECKOM OATrOTOBKH
BYAYIIUX YYUTEJEN HAYAJBHBIX KJJACCOB
K OBYYEHUIO MATEMATHYECKHNUM 3AJIAYAM

Jpramesa M.b. (Pecny0siuka Y30ekucran)

Opeawesa Mamnroba Bypxonoena — npenooasamens,
Kaghedpa meopuu u NPAKMuKU HA4aibHO20 00PA3068aHSL,
Gaxyrbmem HauanbHO20 0OPA306AHUS,
JDicuzaxckuti 20cyoapcmeeHtblil neda2ocudeckutl UHCMumym,
2. IPicuzax, Pecnybonuxa Y36exucman

Auuomauuﬂ: 6 DOmol cmamve OCHO8HOE BHUMAHUE yéeﬂﬂemc;z
Mamemamu4eckoul Kyslbmype 6blnyCKHUKOB HA4YallbHO2c0 U CNOPMUBHO2O
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00pa308aHUsl 8 NEOA2OCUYECKUX 8Y3AX, A OyOyuue yuumess Ha4aabHbIX
KAACCO8 NPU3BAHbL NOMOUL UWIKOILHUKAM PA36UMb C80e MblulleHuUe,
MBOpYECKUli NOMEeHYUAal u Momugsayuro 8 mamemamuxe. I1o okonuanuu
bakanaspuama cmyoeHmuvl 00J14CHbI onpeoenums u
VCOBEPUIEHCMBOBAMb  MEMOOUUECKYI0 NOO020MOBKY Ol pabombl ¢
VUAUWUMUCS HAYATILHOU WKObL 8 0bwem obpazosanuu. B pezyromame
yuawuecs: HauaIbHOU WKOIbl 6y0ym 001a0ams 3HAHUAMU U HABLIKAMU,
KOmopbvle Mo2ym Oblmb 1e2KO PeuleHbl Ha CIO0ACHBIX MAMEeMAMU4ecKux
npuUMepax u 3a0a4ax no Mmamemamuxe 8 cpeoHetl wKoJe.

Kntouesvie cnosa: mamemamuxa,  y4eOHUKU,  MemMOOO02U,
Memoouyeckas Nnoo020MoKd, WKONA, Yuyumeib MAamemMamuydecKol
KYIbMYpbl, KOHYEnm.

The methodical preparation of the students of the direction of
"Primary education and sports education" in solving mathematical
problems consists of thoroughly education in four main blocks:
humanitarian and socio-economic; mathematics and natural science;
general professional subjects and specialized subjects. The elementary
mathematical course theory is included into the mathematics and
natural-science  disciplines, and the mathematical teaching
methodology is included in the general professional science block.

The National Program of Personnel Training is designed to radically
reform the continuing education and training process, where higher
education plays a special role. One of the most important objectives of
higher education institutions is to provide students with a high level of
targeted education and training of qualified personnel based on modern
curricula. Carrying out today's requirements for reforming higher
education, first of all, imposes a high responsibility on a teacher [2].

The activities of the teacher of a higher education institution should
be aimed at creating the conditions for the formation of the individual's
needs and abilities for education.

The teacher having a deep and thorough knowledge of his / her
profession should be a master of the pedagogical and psychological
knowledge, the methodology and technology of teaching, based on the
scientific knowledge required in the educational process [3].

The National Program of Personnel Training states the following:
"The majority of teachers, pedagogues and educators have not been
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well trained, and their low level of knowledge and skills remains a
serious problem and there is a lack of qualified teachers" [1].

The mathematical potential of the next generation will be
determined by teaching elementary math class the mathematical
teaching methodology. Thus, math science is one of the most
Important and necessary subjects to be studied in primary education.

In the process of multilevel methodological and mathematical
preparation of the students of the elementary education and sports
educational work is the acquisition of a system of scientific knowledge
about human and society, history and culture, fundamental natural-
scientific training, as well as the basics of vocational training in
educational directions.

During this period, which lasted for four years, with a bachelor's
degree, students must master the general chapters of mathematics, such
as theory of collections, mathematical logic, enlargement, and
magnitude. It is desirable to study the mathematical units that
constitute the basis for elementary school teachers in the 1-V semesters
of the first year curriculum, since first-year students consider the
achievement of a bachelor's degree as a final goal (primary school
teacher). For example, it is desirable to study the mathematical
teaching methodology in the I11-VI semesters, such as the creation of
the nanocycle whole set of numbers and the different approaches to
geometric materials.

At the end of the bachelor's degree, students are required to identify
and improve the methodological training to work with elementary
school students in general education. At the same time, the student is
checked for the following features and abilities: targeted observation,
identification of methodological and mathematical problems, to
replace a number of concepts with one, more general one, separation
of evidence from associations, using the language of symbols, passing
the one method of solving problem to another, combining separate
elements into a single unit, cross-linking the information and
consciousness, flexibility, choosing the most optimal option among
many options (looking at the solution options and choosing the best
option, choosing alternatives and switching to the alternative option),
linking new concepts with the previously described concept, creating
Ideas, seeing facts and circumstances in advance, and so on.
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Such abilities in students serve as a basis for their efficient work and
readiness to develop creativity in the elementary school learners. In the
training of specialists (fourth year of education) is aimed at providing
the specialists with high mathematical preparation to the relevant
mathematical culture, which allows creation of creative person. As
noted in the normative-legal acts of higher education, this stage
consists of preparation of specialists with methodical training on
independent creative professional activity.

Nowadays it is necessary to introduce graduates to methodological
training, new concepts of education, quality and productivity in
primary education, and others to make significant changes in
methodological and mathematical preparation for students to work
with elementary school students.
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Abstract: the article highlights some of the problems of teaching
mathematics using problem situations. Problems in a mathematical
textual problem lead to the fact that this task appears to the student as
an integral situation - with those elements that are available to fulfill
this situation (data), and those that are available to contribute to its
solution (unknown). It can be a closed problem, and then there is no
lack of data in the task, or an open one, where the solution cannot be
completed or the student has to collect this data.

Keywords: methodology, learning, mathematics, problem situations.

HEKOTOPBIE TIPOBJEMbI METOIUKHU OBYUYEHUS
MATEMATHKE C UCITIOJIB3OBAHUEM
IMPOBJIEMHBIX CUTYAIIUH
Maréxyoosa H.U. (Pecnny0sinka Y30eKkucTaH)

Maméxyboea Hapeuza Hnxom kusu - cmyoenm,
Gaxyrbmem HauaIbLHO20 0OPA308AHUS,
JDicuzaxckuti 2ocyoapcmeeHublil neda2o2utdeckuti UHCImumym,
2. [rcuzax, Pecnyonuxa ¥36exucman

Aunomauua: 6 cmamve NOOYEPKUBAIOMC HEKOMOopble Npoobiembl
MemoouKyu o0yueHus mamemamuxe ¢ UCNOIb30BAHUEM NPOOIEMHBIX
cumyayuil.  Ilpobnemvl,  3axmouaowuecs 6 MAMEMAMUYECKOU
MeKCmoBoll 3adaue, NPUBOOAM K MOMY, YMO 3MA 3a0ayd 8biCmynaem
nepeo YUeHUKOM KaK YelOCMHASl CUmyayusi — ¢ memu dj1eMeHmami,
KOomopble UMeomcs OJisl 8bINOJHEHUs. dMoU cumyayuu (OanHvle), U
memu, KOmopbvle UMeromcs 0Jisi 6HeCeHUsl ee peueHus (Heussecmuoe).
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OHna mooicem Oblmb 3aKPLIMOU NPoOIEMOU, U Mo20a 8 3a0aue Hem
Hedocmamka 8 OAHHBIX, ULU OMKPLIMOU, 20e peuleHue Helb3sl 008eCmi
00 KOHYA UIU Y4eHUK cam O0JIHCeH coopamov dmu OaHHble.

Kntouesvie cnosa: memoouka, obyueHus, mamemamuxa, npooiemMHuIxX
cumyayutl.

B macrosimee Bpems cpemHee oOpa3oBaHWEe B Y30€KHCTaHE
HAaXOAUTBCA B  COCTOSHMM  AKTUBHOIO  M3MEHEHUsA, KOTOPOE
COMPOBOXK/IAETCS ~ BHEJAPEHHMEM  HOBBIX  O0Opa3oBaTENbHBIX U
UH(GOPMAIIMOHHBIX TEXHOJIOTUH MPU 0OYYEHUH KaK MaTEMaTUKe, TaK U
OPYTUX AUCUMWIUIAH, OCMBICJICHUEM HAKOIUJIEHHOTIO OIbITA CPEOHErO
oOpa3oBaHMsI W CPABHHUTEIBHBIM aHAIM30M €ro ¢ 3apyOe’KHbIM
onbIToM. [llkoapHOE 00pa3zoBaHME MOCTENEHHO CTAHOBUTCS YacTbIO
€IMHOT0 00Pa30BaTEIbHOrO MPOCTPAHCTBA.

B uenom, mnpoduibHas ~ HANpaBJIE€HHOCTh MaTeMaTHYECKOIro
o0pa3oBaHus B LIKOJaX TPEOYIOT MEPEOCMBICIEHUS MHOTUX MO3UIUN
BO BCEM 00pa30oBaTEIbHOM IIPOLIECCE — B COJAEpX aHUH, (popMmax,
METO/aX M CpeicTBax oOydeHuss W BocnuTaHus Aetel. CTpykTypa
NpoQUIbHOW MOATOTOBKA OynymMX aOUTYpUEHTOB TEXHHUYECKUX,
HKOHOMHUYECKMX WJIM HMHBIX BY30B Ha COBPEMEHHOM 3Tare Tpedyer
pelIeHus 1eJIoro psiia Mpo0sIeM, CBSI3aHHBIX ¢ ONTUMAIBHBIM OTOOPOM
COZIepKaHUS MaTeMaTHKH, CTPYKTYPHBIX COCTaBJISIFOIIINX,
IIOCTAHOBKOM €€l MW 33a4a4 MaTEMAaTHYECKUX CIELKYPCOB,
pa3paboTkoii  KputepueB A(PGEKTUBHOCTH TIpolecca  YCBOCHHS
y4aluMucs  TPEAMETHBIX, CHeIUalIbHBIX W TPO(HIBHO-
OpPUEHTUPOBAHHBIX 3HAHUM.

[lenpto MaTeMaTUYeCKOTO OOpa30BaHUS SABISAETCA MOJyUYEHUE
MaTeMaTUYECKUX 3HAHUW W BBIPAOOTKHM YMEHHUS TPUMEHSTh 3TH
3HAHMS B PEILICHUU NMPUKIIATHBIX 33]1ay.

AKTyanpHble ~ MpOOJEMbl  MpernojaBaHUs  MaTeMaTUKUd B
COBPEMEHHOM IIKOJIE 3aKJIOYAOTCA B MEPECMOTPE OrPOMHOIO OIIbITA,
CBSA3aHHOT'O C aKTUBU3AIMEN 00yUYeHHUsI IIKOJbHUKOB.

Ha ypoBHe HauanbpHOro 0oOydeHus, TO ecTb B 1-4 kiaccax, JAeTu
CTaJIKMBAIOTCS C MHOTOYUCJIEHHBIMH MPOOJEMHBIMU CHUTYalUSAMH,
KOTOpbIE TMOOYXKTAIOT MX K MaTEeMaTHYECKOMY MbIIIIeHU0. Tak
MPOCTOE pacipeielieHne TeTpajed Ui y4eOHUKOB MOXKET CTaTh JJIs
yuyalnmxcs NepBoro kiacca npoOaeMoi, eciu CIIPOCUTh UX, XBaTHUT JIU
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yueOHBIX MPUHAIJICKHOCTEN IJisi Bcero kiacca. Buas oTHocuTenbHO
HEOOJBIIYIO MAauKy TeTpajaeu, 1eTu OyAyT AyMaTh, YTO UX HE XBATHUT,
TaK KaKk HUMEIOT B BHUJly BEIMYMHY TEX WJIH JPYTUX DSJIEMEHTOB.
[IpoBepkoil MPaBMIBHOCTH NPEANONOXKEHUsI JeTeil OyneT paszgada
tetpajei. [lanHas mpoOieMa sIBIsieTCSl TPUMEPOM CPaBHEHHSI OJHOTO
MHOKECTBA C IPYTUM U OIIEHKHU KOJIMYECTBA €IUHUL] MHOKECTBA.

[TpobGieMHOCTh TTpU 00YYEHUH MAaTEMATUKH BO3HUKAET COBEPIIIEHHO
€CTECTBEHHO, HE TpeOys HUKAKUX CHEIHAIbHBIX YIPaKHEHUH,
UCKYCCTBEHHO TMOJOMpaeMbIX CHUTyaluii. B cymiHOCTH, HE TOJBKO
KaJgash TEKCToBas 3ajlaya, HO M jJoOpas TMOJOBHHA JAPYTHX
YyOPaKHEHUM, TPEJICTABICHHBIX B y4YeOHHMKaX MaTeMaTUKH U
TUIAKTUYECKUX MaTepuajax, U €CTb CBOETr0 pojaa NpoOiembl, Hajl
pElIEHHEM KOTOPbIX YYEHUK JOJDKEH 3aAyMaThCs, €CIU HE
mpeBpalarh WX BBINOJIHEHUS B YHUCTO TPEHUPOBOUHYIO paboTy,
CBSI3aHHYIO C PEIIEHUEM T10 TOTOBOMY, JaHHOMY YUUTEJIeM 00pasiry.

Yuutenb caM MOXET HAHECTH yIepO Aeny, Korja oOydaeT aeTeit
crocobam penieHus 3ajad ONpeAeeHHOTO BHUAa, Ipeiiaras MoAps
0OJIBIIIOE YHUCJIO OJHOTHUITHBIX YIPAXKHEHHUM, KaXXIble U3 KOTOPBIX,
Oylyds TpEeAbsIBICHBI CPEAW YINPAKHEHUH Apyrux BHUIIOB, 0e€3
JIOTIOJIHUTEJIBHBIX OOBSICHEHUM, MOTJIO Obl OTTOJIKHYTh COOCTBEHHBIC
MBICJTU IITIKOJIBLHUKOB.

Crnenyer OTMETUTb, UTO Yy4YalIUXCS MPHUBICKAIOT  3a7a4u
OTIPENIETICHHOTO JKaHpa, B CIEHUAIBHON JUTepaType 0003HAUYCHHbIE
Pa3TUYHBIMU CUHOHUMHUYHBIMU TEpPMUHAMU: poOJIeMHbIE,
TBOPYECKHE, TIOMCKOBBIE, SBPUCTHYECKHE, 3aHUMATEIIbHbIE, T.C.
3a/lauu, Croco0 pelieHusT KOTOPBIX HE HAXOJUTCS B PaCHOPSIKEHUU

peliaromero, — 3aJaud  HECTaHJIApTHble  OOBEKTHMBHO WU
CyOBEKTUBHO. YTPaXXHEHUSI B PEIICHUU COCTABHBIX TEKCTOBBIX 3a/1a4
Ha  CpaBHEHUE  BBIPAXEHUH,  TpeOyIIIHe  HCIOJIb30BAHUS

3aKOHOMEPHOCTEU U CBA3EH B HOBBIX YCJIOBUSX, & TAKXKE YIPAKHECHUS
C TEOMETPUYECKUM COJIEp)KaHHEM, TpeOyIoUIue MepPeOCMbICICHUS
NpUOOPETEHHBIX paHee 3HAHUM, TOJDKHBI OBITh HMCIOJIb30BaHBI IS
MOCTAaHOBKU JE€TbMHU MPOOJEMHBIX cUTyaluid. TOJIBKO B 3TOM cllydae,
KaK MOKa3bIBAET MEJAarornuecKuil onpIiT, 00yyeHre MaTeMaTuke Oyner
OKa3bpIBaTh JEHCTBEHHYIO MMOMOIIb B pEHICHUH OOpa30oBaTENbHBIX,
BOCITUTATEIBHBIX W Pa3BUBAIOIIMX 3a7ad oOydeHwus, a 3(PQPEeKTUBHO
OpraHu30BaHHAs  y4yeOHas  JESATENbHOCTh  y4YalllUXCi  IpH
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UCIIOJIb30BAaHUU MPOOJIEMHBIX CHUTyalldd SIBISIETCS  Ba)KHEUILIUM
CpencTBOM (POPMUPOBAHUS MATEMATHUYECKOW KYJIbTYpbl U TaKHX
KaueCTB MAaTEMaTUYECKOTO MBIIUICHHS, KaK TMOKOCTb, KPUTUYHOCTb,
pPallMOHANIBHOCTh,  JIOTUYHOCTh; HUX  OPraHUYECKOE  COYETaHHE
MPOSIBIISIETCS. B OCOOBIX CIOCOOHOCTSIX YEJIOBEKa, MJAIONIUX €My
BO3MOKHOCTh YCHEIIHO OCYIIECTBIATh TBOPUECKYIO JEATEIbHOCTD.

JIrobast cocTraBHas TEKCTOBas 3ajJada CTaBUT YYCHHKA TEpPeT
OTIPENECHHBIMA  TPYIHOCTSAMHU,  TPEOYIONIMMU  3HAYUTEIHLHOTO
YMCTBEHHOTO YCHWJIMSI TIPU BBINOJHEHUHA MBICIUTENbHBIX OMEpPAaINid,
OPUBOMSAIIMX K pEIIeHHI0. 3aJaud C MpPOOJIEMHBIMU CHUTYalUsIMU
CTaBST YYEHUKA B CUTYyallMl0, B KOTOPOH Yy HEro JOJKHO IMOSBUTHCSA
YAUBJIEHUE W OILIYUIEHUWE TPYIHOCTH, WIM OJHO TOJBKO OIIYILICHHE
TPYAHOCTH, KOTOPOE YUYEHHK HAMEPEH MPEOa0JIeTh. ECu 3TH ycnoBus
OTCYTCTBYIOT, TO 3ajlaya MM YXKe I[epecraja ObITh JJsi HEro
poOJIEMHOM, WIIK €11l€ HE MOXET ObITh €10 B CBSI3U C TEM, YTO OH HE
BJIaJIe]T B JIOCTAaTOYHOM CTENEHU CPEIHUMHU CTYNECHSIMHU, AAIOLIUMHU
BO3MOKHOCTH JIJISI PEOI0JICHUS JaHHOM TPYIHOCTH.

[Tpo6iemsl, 3akio4aronMecs: B MaTeMaTHYECKOM TEKCTOBOM 3a/1aue,
MPUBOJAT K TOMY, UTO 3Ta 3aJadya BBICTYMAET NEpel YYCHHKOM Kak
L[EJIOCTHAsL CUTYyalUsl — C TEeMH DJIEMEHTaMU, KOTOPBhIE UMEIOTCS IS
BBITIOJTHEHUSI ATOM CHUTyalluu (JaHHbIE), U TEMH, KOTOPbIE HMMEIOTCS
JUTsI BHECEHUS ee perieHus (Hen3BecTHoe). OHa MOKET OBITh 3aKPBITON
nmpoOJjemMoii, W TOorja B 3ajJade HET HEeAOCTaTKa B JaHHBIX, HIIU
OTKPBITOM, T/I€ PEHICHUE HEJIb3s JOBECTH 10 KOHIA WIH YYEHUK CaM
JOJDKEH coOpaTh ATH JaHHBIC.

Bor HekoTopeie u3 HHUX: 3amauyd ¢ HEe CcHOpMYyIUPOBAHHBIM
BOIIPOCOM; 33J]a4M C HEAOCTAIOUIMMHU JaHHBIMU; 33J]a4U C U3TUITHUMH
JAHHBIMU, 3a7a4¥M C HECKOJIbKHUMH PCIICHUSIMH; 3aJadd  C
HECKOJIbKUMH PEIICHUSIMU; 3a/1aud C MEHSIONUMUCS COJIepKaHUEM;
3a/1a4M Ha COOOpakeHUe, JIOTHYECKOE MBIIIJICHHUE.

Takum oOpa3oMm, TIIOCTaHOBKa BoOIpoca 00 HCIOJIb30BAHUU
MpoOJIEMHBIX CUTYyallMid HE SIBJISICTCS HOBOM IJIsi yUWUTEJs, a TpeOyeT
JUIIb TPABUJIBHOTO HCMOJB30BAHUS BCEX TEX PECYpPCOB, KOTOPBIC
CKPBITHI B HAYaJIbHOM KypCe€ MaTeMaTHKH.

Ho He Bcskuit Marepuan MOXET CIIy)KUTb OCHOBOW ISl CO3JIaHUS
npoOjemMHON cutyanuu. K HempoOJeMHBIM dJeMEHTaM Y4eOHOTo
Marepuansa OTHOCHUTCS BCSI KOHKpETHas WHMOpMaIus, coaepkaas
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1M(poBbIe U Ka4eCTBEHHbIC JaHHbBIE, KOTOPhIE HENb3s “OTKpHITH . He
npoOieMHbIE 3alayd — JTO 3a/laud, pelaeMble 1Mo olpasiy, M0
aNrOpuTMy, IO U3BECTHOMY cmocoOy. [IpobmemHoe 00ydeHUE
BO3MOYKHO JIJII YCBOCHHSI OOOOINECHHBIX 3HAHWUN — TOHSATHMA, MPaBUII,
3aKOHOB, NPHYMHHO — CIEACTBEHHBIX M JPYIHMX JIOTHYECKHUX
3aBUCHUMOCTEl. B cuiy Toro, 4tro mpoOJIeMHBIM MyTh MOJYyYEHUS
3HaHWI Bceraa Tpedyer OOJIbIIMX 3aTpaT BPEMEHHU, YEM COOOILIECHHE
roTOBOM WH(pOpMaLUKU, HENb3sd TOBOPUTH BOOOIIE O IEpexoJe Ha
poOJieMHOE 00yUYeHHE.

[IpoGnema BocHMTaHUSI TBOPYECKONW AKTUBHOCTH IIKOJBHUKOB [0
CUX IIOp HE TepsAeT CBOEH aKTyallbHOCTU. PemieHune cBs3aHO C
MIPEOJOJICHUEM MHOTOUHCICHHBIX HPOTUBOPEUYU U psga MpoOsem,
npUCyIIMX Iporeccy oOyuenus. [lpuBenem HEKOTOPbIE U3 HUX:

— CYUIECTBYIOT IMPOTHUBOPEUUS MEXAY OOBEMOM U COJIEp:KaHUEM
y4eOHOIro Marepuaia, KOTOPbIE JKECTKO OIpeAesieHbl MPOrpaMMON U
€CTECTBEHHBIM CTPEMJICHMEM TBOPYECKM pa0OTAIOMIEr0 YUMTENs
BBIUTH 3a €€ TpPaHulbl, PacCMOTPETh TOT WJIM HHOW BOIPOC B
TPAKTOBKE, OTJIMYHOM OT MPUHATON YUEOHUKOM;

— NPOTUBOPEUHUE MEXAY HSKOHOMUYHOCTBIO (MPOSBISIOIIMXCS B
COOOIICHUM YYalIUMCSi TOTOBBIX 3HAHMW W MPUBOASAIIMX YacTO K
(bopMaIbHOMY HX YCBOEHHUIO) U HEIKOHOMHYHOCTHIO BO BPEMEHU
WHAYKTUBHBIX METOJOB (LIIMPOKO HCIOJB3YEMBIX B MPOOIEMHOM
OOyYeHUU U aKTUBU3HUPYIOIIHUX CAMOCTOSITENIbHYIO TO3HABATEIbHYIO
NESATENBHOCTD IIKOJIBHUKOB);

— TPOTUBOPEUME MEXAY MOBCETHEBHON KOJIJIEKTUBHOW Yy4eOHOUH
paboTON  IIKOJIBHUKOB W  WHAMBUIYAJIbHBIMH  OCOOEHHOCTSIMHU
YCBOCHUS MMM 3HaHUU, (POPMHpPOBAHUS MX YMEHUHA M HABBIKOB, MX
TEMIIOM U XapaKTepoM paldoThl;

— IPOTUBOpPEUHE MEXIY MacCOBOCTBIO IIKOJIBHOTO
MaTeMaTU4YeCKOro  00pa3oBaHMs, HEU30€KHO TMPUBOIAIICH K
M3BECTHOM CTaHAAPTU3ALMHM, M TMOJYEPKHYTO HWHIUBUIYyAIbHBIM
XapakTepoM TO3HaHUs (BBIXOJ M3 3TOr0 NPOTUBOpEUYUs] B
muddepenuranuu 00ydeHus: Ha OCHOBE BapHATHUBHOCTH O0O0pa30oBaHUs
1 00y4eHus);

— MPOTHUBOPEYUS MEXKIY pa3BUTUEM MATEMATHKM W METOJUKOMN
NPENOJaBaHUsl ~ MaT€MAaTHKH, €CJIM  MaTeMaThKa  pa3BUBAETCsA
HEOOBIYaiiHO OBICTPO, TPHUOOpPETasi BCE HOBBIE W HOBBIC 3HAHUA,
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HaxXOJsIME CBOE OTPaKEHME B IIKOJBHBIX KypcaX, TO METOAMKA
IPENoAaBaHusl MaTeMaTHKH, OCOOEHHO B YCJIOBHMSX MacCOBOIO
0Oy4eHMsl, pa3BUBAECTCA HAMHOI'O MEJIJICHHEE.

Ecte Tpum moaxoma k oOy4eHMIO MaTeMaTHKE, B TOW WM WHOM
CTENEHU AaCCOLMUPYIOIIUXCS C NPOOJEMHBIM OOYyYEHHEM: METO[
oOyueHHsl C TOMOUIBIO 33/1a4, METO/I OOYyUYEHUS C TIOMOIIBIO CO3/JaHMs
MpOoOJIEMHBIX CUTYallii U cOOCTBEHHO MpobsieMHOe oOyueHue. Metos
oOy4eHHs] ¢ MOMOIIbIO 33Jad 3aKJIIOYaeTCAd B CIEAYIOIIEM: YYHUTEIb
OpeiaraeT y4eHHKaM 3ajady, pPelIUTh KOTOPYI0 OHM IIOKa HE B
cocrossHUM. OH KOe-uTO OOBSACHSAET ydalluMcCsi, BBOAUT HOBBIE
IIOHATHUS TEMBI, a 3aTEM, BO3BPAILAsCh K UCXOJHOU 3a7a4e, TOBOJIUT €€
70 KOHIIa. B npuHIune 3To BIIOJIHE IPUTOIHBIN METO1 00Y4YEHHUS, HO Y
HEro €CTh CYILECTBEHHBIM HEJOCTATOK — JaHHBIA METOJ 00y4YEeHUs HE
ABIIICTCS JMYHOCTHO-OPUEHTUPOBAHHBIM. 3anaua, KOTOpas
pa3OupaeTcss Ha ypoOKe, Hy>KHa HE YYEHUKY, a YUUTEN0. YUHTElb
HaBSI3bIBAE€T €€ YYEHUKAM, BElIb 3TO JEJaeT MPOIECC OOBSICHEHUS
HOBOT'O MaTepuayia 6osiee KOM(POPTHBIM.

[IpumepHo Tak k€ OOCTOMT J€J0 MU € METOJOM CO3JaHus
npoOJeMHBIX cuTyauuii. B mnpoOineMHyr0 cuTyanuio ydamnierocs
3aroHSI€T Y4YMUTENb, U CaM €ro M3 Hee U BBIBOAUT, MNPUYEM, KaK
MpaBUJIO, HA TOM K€ YpPOKE.

[Ipy wWcroNb30BaHMM YKa3aHHBIX JBYX METOJOB YYallhecs, Kak
MIPaBUJIO, TACCUBHBI.

HeoOxonumo 3aMeTUTh, YTO MPaBUIIBHBIA MOAXO0M K MPOOJIEMHOMY
00y4eHHI0 0a3upyeTCs Ha IBYX MOJIOKEHUSX:

1) ¢ mpobyieMoil JIOKEH HEMOCPEICTBECHHO CTOJKHYTHCS Cam
YYaIluucs;

Pemas 3amauy wid OpoBOAS KaKHE-TO PACCYXKICHHUA, Yy4alluiics
JOJDKEH JIMYHO YOeauThCs B TOM, YTO YTO-TO €My HE IO CHJIaM,
MOCKOJIBKY OH, BUIUMO, YETO-TO HE 3HAET.

2) peuieHre MpoOJieMbl JOHKHO OBITh OTCPOYEHO IO BPEMEHH,
npo0JieMa JOHKHA «OTIIEKAThCSY.

ToNbKO MpU ATUX YCIOBUSX, TOOPABIIMCH IO PELIEHUs MPOOIEMBI,
yyallMicsl MOWMET, YTO OH NPOJBHUHYJICS B CBOEM pPa3BUTHH, U
MOJIYYUT OIPEAEIIEHHBIE TI0JIOKUTEIIBHBIE IMOLIMH.

Kak moka3pIBaloT pa3iuyHbIE IICHUXOJOTO-TIEJarorMueckue U
METOJMYECKHE HCCIEJOBAaHUSA, B TOM YHCIE€ HCCIEI0BAaHUE,
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NPOBEICHHOE HaMM, Y4YalllUecs TEepAIOTCS, pelas 3aJaduu  C
npoOJIEMHBIMH CHUTYAIUSIMH, YTO HEPEAKO NPUBOAUT K OTKa3y OT
MOMNBITOK pellIaTh JAHHOTO TUIA 3a/1aud [1]. Yuamuecss HE10CTaTOYHO
BIIQJICIOT YMEHUSIMHM, OMNPEACISIONIUMU TAKTUKy U CTPATETHUIO
JNEUCTBUN MpHU PEUICHUM Pa3JIMYHBIX 337a4, B YAaCTHOCTH, YMEHUEM
CaMOCTOSTENIbHO pa3padaTblBaTh HEKOTOPYIO IMPOrpaMMy JEHCTBHIA,
COOTHOCUTBH €€ C TOJYYEHHBIMU PE3YJIbTaTAMH, OCYIIECTBIISITh
KOHTPOJIb M OLEHKY BBIIIOJHECHUS MCXOJAHOM MHPOTrpaMMbl JIEWCTBUM,
0000111aTh MTOTYYE€HHBIC PE3YJIbTATHI.

3agadya ¢ mpoOJEMHBIMH CHUTYaIlUsIMH TPAJAUIIMOHHO TOHUMAETCS
a1u00 Kak 3ajiaya, Crioco0 pelieHus KOTOPOM yJareMycsi HeM3BECTEH,
au00 Kak 3ajaya, JUIsl PEIICHUS KOTOPOM B Kypce MaTeMaTHKU He
COAEPKUTCS TIpaBUIa, OMPEACISAIONIEro MporpaMmy ero pemeHus. K
TaKOMY BHUJY OTHOCSTCA 3aJaud, KOTOpbIE MOPOXKAAIOT Y ydallerocs
HaMpsOKCHHYI0 CUTYaluio, TPEOYIOUIyH0 ISl CBOETro pa3peuieHus
THOKOCTU UM KPUTUYHOCTU  MBIIUICHUSA, HU300pETATEIBHOCTH,
pacrpesiesieHuss BHUMaHUs, BEIpAaOOTKH HOBBIX CIIOCOOOB JIEHCTBUIA.
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Abstract: in article is considered applications of a method of the
project when training in mathematics. It is such approach at which the
pupil in the course of training is put in conditions of need to make
objective discovery of the fact, the law, regularity or to master a new
way of knowledge. The method of projects provides the organization of
rather independent search and research activity of pupils directed to
the solution of problem tasks or problem tasks. The problem solved by
the project can be connected with the maintenance of a training
material or way of its expansion.

The method of projects is focused on independent activity of pupils —
individual, pair, group which pupils carry out during a certain
interval of time. This method is organically combined with group
approach to training.

Keywords: method of the project, mathematician, training process,
opening, independence, tasks, training material, time, problem,
knowledge, result.
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IMPUMEHEHME METO/IA IIPOEKTA ITPU OBYYEHUU
MATEMATHKE
KymaeBa I'.J.', Toraesa ®.H.%, Hyposa 0.C.% Hlapunosa I.M.",
MyxamenoBa CAJ> (Pecniy0iimka Y30kucraH)

1)Kymaeea T'asxap [onuéposna - yuumenv mamemamuxu,
*Tozaesa Qupysa Hemamosna - yuumenb Mmamemamuxu,
*Hyposa Olinuco Canumosna - yuumens gusuxu,
wirona Ne 39;
*Illapunosa Ilaxnosa Myxudunoeua - yuumens MamemMamux,
wxona Ne 15;
*Myxamedosa Coocuda AGOYxamudosHa - yuumens MameMamuxi,
wxona Ne 1,
2. Hasou, Kvizvinmenwvinckutl paiion, Pecnybnuxa ¥36exucman

AHHOmauua: 6 cmamve paccmMampusaemcs. NpuUMeHeHue Memood
npoexma npu oOyueHuu mamemamuxe. DMO MAKoU NOOX00, Npu
KOMOpOM YYeHUK 6 npoyecce 0OyueHus NOCmasieH 6 YCI08Us
HeoOXo00uUMOCmuU  cosepuiams  00beKmueHoe OmKpvimue Gaxma,
3aKOHA, 3AKOHOMEPHOCMU UM OCB0UMb HOBblU CHOCOO NO3HAHUSL.
Memoo npoexmos obecneuusaem OpeaHU3aAyUd  OMHOCUMENLHO
CAMOCMOAMENbHOU ~ NOUCKOBO-UCCIIe008AMENLCKOU  0essmeNbHOCmU
VUAWUXCS, HANPABIEeHHOU Ha peuleHue NpooOJeMHbIX 3a0ay Uuiu
npobnemuvlx 3a0anutl. Ilpobnema, pewiaemas npoekmom, Modscem
ObIMb CBA3AHA C COOEPIHCAHUEM YUeOHO20 Mamepuala Ui cnocobom
€20 pa3eepmulEaHUsL.

Memoo  npoexmos  opueHmupogaw  Ha4  CaAMOCHMOSMENbHYIO
0esIMeNbHOCIb YYAWUXCA — UHOUBUOYATIbHYIO, NAPHYIO, 2PYRNOBYIO,
KOMOPYI0 yyawuecs 8blNOJHAIOM 8 meyeHUue onpedeieHH020 Ompe3Ka
8peMeHu. Dmom MemoO OpP2aHUYHO CcodYemaemcsi ¢ 2pynnoGuim
NnOOX000M K 00)4eHuUrO.

Kntouesvie cnosa: memoo npoekma, mamemamuxa, Hnpoyecc
00Oyuenus, OmMKpvlimue, CamMoOCMOAMeIbHOCHb, 3a0ayu, 3a0aHUs,
VueOHbIlL Mamepua, 8pems, npooiema, 3Hanue, pe3yibman.

Metoa MpOEKTOB — 3TO TaKOW MOJXOM, MPU KOTOPOM YUYEHUK B
mporecce OOyYeHHsS TOCTaBJieH B  YCIOBHS  HEOOXOAMMOCTHU
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coBepilath 00bEKTUBHOE OTKPHITHE (DakTa, 3aKOHA, 3aKOHOMEPHOCTHU
WIM OCBOMTH HOBBIM crnoco® To3HaHUSA. MeToJ MPOEKTOB
0o0ecreynBaeT  OpPraHU3alMI0  OTHOCUTEIBHO  CaMOCTOSITEIbHOM
ITOMCKOBO-UCCIIEIOBATENBCKOM TESATEIHPHOCTH yYaIuxcs,
HaIpaBJICHHOW Ha perieHue MPOOJEMHBIX 3a7ad WM MPOOJIEMHBIX
3amanuid. [IpoGnema pemraemasi MPOEKTOM MOXKET OBITH CBs3aHA C
colepkaHueM  y4yeOHOro  MaTepuaga HJIM  CHOCOOOM  ero
pa3BepThiBaHusA. [Ipormecc opranmzanuu 0Oy4YeHHS  BKIIOYAET
nocJieOBaTEIbHbIEC TEHCTBUS YUUTEIIS:

1) monbopka cucTeMbl 3ajay, OPUEHTHPOBAHHBIX HAa YCMOTPEHHUE
MpoOJIeMbl ¥ TIPU BBITIOJHEHUU KOTOPBIX YUYCHHK JIOJDKEH «OTKPBITHY
MO/IJIeXkKAIINE YCBOCHUIO HOBBIC 3HAHUSI U JICHCTBUS,

2) co3llaHue 3HAYUMOM ISl YIeHUKA MTPOOJIEMHON CUTYaIUu;

3) bopmynupoBKa ucciaea0BATENLCKOM UM TBOPUYECKOMN 3a]1a4H;

4) oOcyxeHne, COBMECTHasl BbIpa0OTKa TJIABHBIX HANPABJICHUN ee
percHUS.

OCHOBOM TBOPYECKON MEATEIBHOCTH YYaIUXCS SIBISACTCSA Takas
MMO3HABATENIbHAS JICSITEIIBHOCTh, KOTOpPas MPEICTaBIICT B YCIOBUSIX
TBOPUYECKOTO MO3HAHUS CAMOJIBIKEHHE, a PE3yIbTaTOM €€ CTAHOBHUTCS
HEUYTO HOBOE (3HAHHUE, HOBBIM CIOCO0), OPUTHUHAILHOE, BhIpaXkKaloliee
WHIUBUTyaJIbHBIE CITOCOOHOCTH M WHAMBUIYaJbHBIN OMBIT YYCHUKA. A
JUISL  pelieHus TpoOJieMbl CUCTEMa JICMCTBUM CO3/MaeTcsl caMou
TUYHOCTBIO.  OMBIT ~ TBOPYECKOM  JESITENBHOCTH  y4alluxcs
3aKJIF0YAETCS, TIPEXK]IEC BCETO, B Pa3BUTUU UX TBOPUYECKOTO MBIIUICHHUS,
B OBJIAJICHUM CHCTEMOW TIPUEMOB YMCTBEHHOW JESTEIbHOCTH:
aHanu3a, CpaBHEHUS, 000OIIECHUS, PACKPBITHS MPUYUHHBIX CBsI3EH, a
Takke B3HAHUSIMHU W yMeHHUsIMH. HeomHOKpaTHOe BapUaTUBHOE
BOCIIPOM3BEICHUE YMO3aKIIYeHUN GopMupyeT 0000IIEHHOE YMEHHE
Y TOTOBHOCTH K TIEPEHOCY B U3MCHCHHYIO CHTYAIIHIO.

B Hacrosmiee BpemMsl O TIEPENOATOTOBKE KBATH(PHUITUPOBAHHBIX
MeJarorHYeCKuX KaJpoB B CHUCTEME CpeaHE — CHEIUaIbHOTO U
npodeCCUOHAIBHOTO ~ 00pa3oBaHUsl  MpPEMNojaBaTeId  JIOJKHBI
WCITOJIB30BaTh Ha YpOKaxX pa3InyHble WHHOBAIMOHHBIC METOIUKU
npernonaBanus [ 1-2].

OOyueHue TBOPYECKOM JESATEIBHOCTH, €€ TO3HaBaTEIbHBIM
CTPYKTypaM OCYIIECTBJISIETCS Ha MPOTPAMMHOM MaT€MaTUYECKOM
MPEAMETHOM COJCPKAHWHU, a MPU HEOOXOAMMOCTH — Ha CHEIUATBHO
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MOCTPOEHHBIX 3aJlayaxX. YCBauWBasi OMbBIT TBOPUYECKOW JIESTEIbHOCTH,
XapaKkTepHble I Hee TNPOLEAyphbl, ydalluecs MpUOOpETaroT
CIIOCOOHOCTh BHJIOM3MEHSTH TECTEPEOTHITH MBIIUICHHS, KOTOPBIM HX
HAy4WJIY, IPUBUBAS HABBIKA U YMEHHUSI, y9aTCs OTKa3bIBaThCS OT HUX,
ydarcsi KOHCTPYHPOBATh HOBBIE TOAXOABI K OCMBICICHUIO paHee
YCBOGHHOTO WU HOBOro cojepxkanusi. dopmupoBaHue ombiTa
TBOPYECKOM JIEATEIIBHOCTH YHalllUXCsl B MPOIECCe 0OYUCHHUS SIBISETCS
BAXKHBIM PECYPCOM PA3BUTHUSI COBPEMEHHOTO YpOKa.

OcHoOBHOI (QopMOIl mepenayn OmbITa TBOPYECKOM NEATETLHOCTH
ABJISIIOTCS ~ OCOOBIE  TEJAaroru4eckue  KOHCTPYKIIMH B BHJE
MOCTPOEHHBIX YUYUTEJIEM TBOPUYECKUX 3a/lad, B TMPOIECCe PpEeIIeHUs
KOTOPBIX Yy4Yallhecs HaKallJIMBAaIOT OIBIT MOUCKA CIOCOOOB pelIeHUs
po0JeM U TPOOJIEMHBIX 3aj1ad, MOJTY4YaloT HOBBIM MPOJIYKT MOKUCKA B
y4eOHOU esITeIbHOCTH.

B mpomecce oBmageHus ydYalIUMHCS 3HAHUSAMH W YMCHUSIMH
OOJIBITIOC BHUMAHHWE YACISACTCS Pa3BUTHIO UX JIOTHYECKOTO MBIIIICHHUS
- YMEHHUH pacCcykJaTh U JOKa3bIBaTh, 0000IaTh U CUCTEMATU3UPOBATH
MOHATHUS, TPUMEHATH YCBOCHHBIC 3HAHUS B CTaHAAPTHOH U
M3MEHEHHOW CHUTYyalMsIX IJis OOBSICHEHUS HOBBIX (haKTOB. YcCBamBas
3HaHUSA, YYEHUK HMeEeT Jejio ¢ wuHdopManueir u crnocodamu
MPUMEHEHUs 3TON WHGOpPMAIMM B Pa3HBIX CHUTYyalMsIX, KOTOPHIC
MOKa3bIBACT YYHUTENb, C TBOPUYECKUM TPUMEHEHUEM YCBOCHHBIX
3HaHuil. [Ipy HITOM BaXKHBIM SIBIISETCS TOTOBHOCTH BBITIOJHATH
MPaKTUYECKUE 3aJaHus, WCIOIb30BaTh YCBOCHHBIC 3HAHUA IS
pElIeHMs MPAKTUYECKUX 3a7a4 B IIOBCEIHEBHOM JKU3HH.

VY4eOHbBIN MPOEKT — 3TO YCBOCHUE 3HAHUHN M CIIOCOOO0B MOTyUEeHUS
3TUX 3HAHUM B  TIPOLECCE  CAMOCTOATEIIBHOW  IOUCKOBOWU
NEATCIBHOCTH, PE3yJIbTaTOM KOTOPOW CTAHOBUTCS BBITTOJHCHHUE
TBOPUYCCKHUX  3aJaHWi, CTUMYJM pYIOIHKX T03HABATEIbHYIO
aKTUBHOCTh yYCHHKA, pa3BUTHE €ro JIMYHOCTHBIX KayecTB.
TexHosorus MeToja IMPOEKTOB IMpeArnojaraeT OpraHU3aIuIo
00pa3oBaTeNLHOrO Mpollecca, MNPU KOTOPOM YYEHHK pellaeT
y4yeOHyro mpoOiieMy B XoAe Y4yeOHO -HCCJeI0BaTeIbCKOU
NEATCIBHOCTH U MOJy4aeT HOBBIM KOHKPETHBIN MPOYKT.

B mpormecce oOydeHHss MOXXHO OpPraHHW30BaTh CAMOCTOSITEIHHYIO
JESTEIBHOCTh YYAIIUXCSI C MAaTEMAaTHYECKUM TEKCTOM M y4eOHUKOM
Ha pa3HbIX dTanax: 0COOEHHO HA 3Talax «OTKPBITUS» HOBBIX 3HAHUM,
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Ha JTanax oOO0OOIIEHMsT M CHUCTEMaTH3alud 3HAHUN, KOHTPOJA U
OoLleHKH. JlJI1 Takoil JNEesATENbHOCTH yYalluXCs YYUTENI0 HE0OOXOAMMO
COCTaBIISITh KOHKPETHBIE MTPOOJIEMHBIE BOPOCHI, TPOOJIEMHBIE 3aauH,
npobsieMHble 3ananus. [IpuMepamu TBOpUECKUX 3aJaHUN MOTYT OBITH
3alaHdsl Ha  YCTAHOBJIEHME HWCTUHHOCTH  YTBEpP)KICHUMH; Ha
YCTaHOBJICHHE COOTBETCTBUSYTBEPKACHUI; 3aJaHUs Ha 3alOJHEHUE
MPOIYCKOB M JIONOJHEHUWE B MPEMIOKECHHUSIX; HA HAXOXKJECHUE
3aKOHOMEPHOCTEH; 3aJaHusi, B KOTOPbIX TpeOyeTCs aHaIu3UpoBaTh U
paccyxaatk. Ha aTanax npoBepKy yCBOCHHSI U3yYECHHBIX ONPEACIICHAN
HOHATUN H(PQPEKTUBHBIMM CTAHOBUTCS 3aJlaHUsl Ha COCTaBIICHUE
y4YaluMHUCs JIOTHYECKUX nenoyek. [IIMpoko nernonp3yrorcs pucyHKH U
YepTEeXH, IOMOTAIOILINE Pa300paThcs B COOTBETCTBYIOIIMX 3aJadyax U
YBUJIETh ITYTh UX pemeHus [3].

CoBpeMEHHBIN H3Tall pa3BUTUS HAIIEro OOIIECTBA BBIIIBUTacT
0coOble TpeOOBaHUS K IIKOJBHOMY OOpa30BAaHMIO, LEIb KOTOPOTO —
BOCIIUTAaHUE AaKTUBHOM, TBOPYECKOW JIMYHOCTH, CIOCOOHON K
CaMOpPa3BUTHIO, YMEIOIIEH CaMOCTOSITEILHO J0ObIBaTh 3HAHUA,
CaMOCTOSTENIbHO BBIOMPATh CPEJICTBA M CIIOCOOBI PELIEHUS Pa3IMYHBIX
3amady. Mogenb 00y4yeHus, JOJDKHA NpeaycMaTrpuBaTh T'HMOKOE
COUETAaHHWE  CAMOCTOSITEBHOW  MO3HABaTEIbHOM  JESTENBHOCTH
YVUAIIUXCSA C Pa3IMYHBIMM HMCTOYHUKAMHU HWH(MOpMAIUHU, Y4YEeOHBIMU
MaTepHualamy; B3aMMO/JIEICTBHE C IIPENoJaBaATEI MU "
KOHCYJbTaHTAMM;  TPYNIOBYI0  pabOTy, C  HUCIOJb30BaHUEM
pOOJIEMHBIX, UCCIIEA0BATEIBCKUX, TOMCKOBBIX METO/I0B.

OCHOBHBIE LIE€TH, KOTOPBIE IPECIEAYET METOJ IPOEKTOB MOYXKHO
KpaTKO cpOopMyIUpPOBATH CIETYIOMNUM 00pa3oMm:

- MeTo npoeKTOB NMpeAnonaraeT perneHue Kakoi-To npooIeMsbl;

- Hcnonb3oBaHue pa3auvHbIX CPEJCTB;

- Wurerpauus 3HaHUN U YMEHUI U3 pa3HbIX 00JacTeH;

- BoszaeicTBue Ha OKpYXarOIIUKA MUP PE3yJbTaT BBIIIOJHEHHBIX
MIPOEKTOB;

- IlpeacraBieHue CBOETO BhIPAKEHUS;

Teopernueckoe ocBelIeHHe MPOOIEMBI;
YTOo 51 AMYHO MOTY CENaTh ISl pEIeHUS! IPOOJIEMBbI;
[IpakTrueckoe peeHre npooIeMbl.

B metoauke mpoeKkTHOro 00yueHust MPUHSTO BBLACIATH 7 OCHOBHBIX

ATanoB pabOTHI HAJ POEKTOM:
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1. opraHu3aIMOHHO-YCTaHOBOYHBIN;
2. BBIOOp U OOCYXKJ€HHUE TJIaBHOW HJeH, LieJied U 3amad Oyaylero

MIPOEKTA;

3. 00CyXJIeHue METOJIMYECKUX AaCIeKTOB M OpTraHu3alus paboThI
YUALAXCS;

4. CTpyKTypUpOBaHUE IMPOEKTAa C BBIACICHHEM MOJ3a4ad JUIs
ONpENENEHHBIX TpPyHI  ydamuxcs , M0J00p  HEOOXOAMMBIX
MaTepuaos;

5. paboTa HaJ IPOCKTOM;

6. moaBeAeHNE UTOTOB, 0(HOPMIICHHE PE3YIbTaTOB;

/. Ipe3eHTalus MPOeKTa.

Merox  NOpPOEKTOB  OPHUEHTUPOBAH  HA  CaMOCTOSITEIIbHYIO
NEATENIbHOCTh YYalllUXCd — UHAUBUYAIbHYIO, MMAPHYIO, TPYIIIOBYIO,
KOTOPYIO Yy4alllMeCs BBIIOJIHAKT B TEYECHHUE ONPEACIECHHOIO OTpE3Ka
BPEMEHH. ITOT METOJI OPTAHUYHO COYETAETCA C TPYIIOBBIM MOJIX0A0M
K 00y4eHut0. BrInoiHeHNE TPOEKTa MPEyCcMaTPUBAET UCII0JIb30BAHKE
COBOKYITHOCTU Pa3HOOOpa3HbIX METOAOB U CPEJICTB, MHTETPUPOBAHUE
3HAHUW, YMEHMM U3 Ppa3IUYHBIX O00JacTell HayKH, TEXHUKH,
TEXHOJIOTUU, TBOPYECKUX obOnacTed. Pe3ynbTarhl BBINOJHEHHBIX
MPOEKTOB JOJDKHBI OBITh  “‘OCsi3aeMbIMH’’, T.€., €CJIU pelaeTcs
TeopeTuyeckass mpoOjeMa, TO KOHKPETHOE €€ pelleHue, eciu
MIPAKTUYECKAsl - KOHKPETHBIN PE3yJIbTAT, TOTOBBIM K BHEIPECHUIO.
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CALCULATION OF THE CONTOUR PRESSURE
DISTRIBUTION IN THE OILFIELD IN CYLINDRICAL
COORDINATE SYSTEM
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Abstract: this article describes a mathematical model of an oil field in
a cylindrical coordinate system, taking into account the planned time
to put the field into operation. Article displays the results of numerical
calculations of the reservoir pressure and production rate’s values for
the resulting model. The formulation of the difference problem is
performed to calculate the values of bottomhole pressure and contour
pressure (for approximation the Duhamel integral, the right rectangles
method is used, the Thomas method is used to solve the difference
problem), in addition, calculated the values of production rate function
during putting the oil field into operation.

Keywords: oil modeling, reservoir pressure, numerical modeling,
cylindrical coordinates, exploitation.

BBIYNCJIEHUE PACITIPEJAEJIEHUA KOHTYPHOI'O
JABJIEHUA B HEOTSAHOM MECTOPOXIEHNN
B IUJIMHJIPUYECKON CUCTEME KOOPJIUHAT
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Kagheopa mamemamuiecko2o u KOMIbIOMEPHO20 MOOEUPOBAHUS,
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2. Anmamei, Pecnyoauxa Kazaxcma

AHHOmauua: 6 OaHHOU cmamve ONUCHIBACMCS MAMeMAMUYecKas
MOOellb HepmMAHO020 MeCmOpPONCOeHUsT 8 YUTUHOPUYECKOU cucmeme
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KOOpOuHam ¢ yu4emom  NIAHUPYEeMO20  6DeMeHU  B8B800d
MeCmopod*COeHUsl 8 IKCHIYamayuro, Omoopaxdcenvl pe3yibmamol
YUCTIeHHbIX BbIYUCTICHUN 3HAYEHUN NIACMO8020 0asleHus u Oebuma
011 noayyeHHou mooenu. Ilpouzeooumcs nocmanoska pazHoCMHOU
3a0auu OJisl BbIYUCTeHUS] 3HAYEHUL 3A00UHO20 U KOHMYPHO20 OA61eHUs.
(Ons annpoxcumayuu ummezpana /oamens UCNONIb3YEemcsa Memoo
npagvlx  NpAMOY2O0JIbHUKO8, O peuleHus pa3sHOCMHOU  3a0adu
ucnoavzyemcs memoo Tomaca), a maxdce @GyHkyuu oebuma 8
npoyecce 6800a MecmopodcoeHusi 8 oxcnayamayuro. Ilonyuena
PA3HOCMHAs (hOpMaA NOCMABIEHHOU 3a0ayu, a makice NpoussedeHd
KOMNbIOMEPHAS  Peanu3ayusi pPa3sHOCMHOU  3a0ayl, pe3yabmamol
KOMOpol omoodpasiceHvl 8 0AHHOU cmamobe.

Kniueevle cnoea. moodenuposanue Hepmu, Oasienue niacma,
YucienHoe  Mooenuposanue, yuruHopuyeckue  KOOpOUHAMblL,
IKCIILYAMAayusl.

Introduction

Reservoir pressure is one of the important indicators for oil field
development assessment. During the stage of modeling, calculation of
contour and bottomhole pressures is significant stage, after which can
be estimated the productivity of well and analyzed the optimal regime
of oilfield development. For example, to get information about
recommended diameters or length of pipes, necessary to calculate
reservoir pressure and saturation pressure, which we can take with the
help of mathematical modeling and numerical calculations.

In practice, when a well production is started, the pressure (in
comparison with the reservoir’s pressure) decreases. In the area of the
bottom of the well should be observed areas of reduced pressure. The
beginning of the production is made with a constant value of
production rate until the establishment of the optimal pressure.
Problem statement

The contour of the oil field has a shape close to the circumference.
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Fig. 1. Oil field contour

It is defined that (r,¢) — nonlinear coordinate system:
X = TrCcosQ
y = rsing
Z=2Z

To consider the process, lets define the region (X, v, z, t) and write
the piezoconductivity equation in the given region: (1)

oP 10 oP 10 oP a%p
=15 (xor %) +r—za—¢(X<r)“£) to @

2
where y(r) — piezoconductivity indicator for the oil, mT

)(1:;—13 .<r<h
x(r) = K (2)
X2 =% h<r<R
0

Where p - oil viscosity.
The formula (2) is called the Carslow-Jaeger formula, which was obtained in 1964[1].
[ — coefficient of viscoelasticity of an oil formation, é.

Equation (1) can be simplified by considering separately the plane-parallel and axial-
symmetric motion of the liquid.

Let's put forward the hypothesis of symmetric-radial motion (towards the well Z—: = 0):
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1. —well’s radius

R — field’s radius

Fig. 2. Symmetric-radial motion

Suppose that the motion is homogenius. It should be noted that the well can be perfect
(Z—z = 0) and non-perfect (g—z # 0) . For a perfect well g—i = 0 plane-parallel motion is a
homogenius motion in one plane. To describe the filtration process in an anisotropic oil
formation, the Darcy law is applied.

The filtration rate is directly proportional to the pressure gradient in the porous
medium and inversely proportional to the dynamic viscosity of the filter gas or liquid. In
this law, the ability of a rock to flow liquids and gases is characterized by a coefficient of
proportionality k. In the Sl system, the permeability coefficient is measured in [m?]; In
the GHS system - in [cm?]; In the system of NPG (oilfield geology) - in [D] (Darcy):1 D
=1,02-10-8 cm?=1,02 10-12 m?= 1,02 mcm? = 1 mcm?. [2]

.k
V= ;sVP (3)

where: k - permeability tensor, m?;
u — viscosity coefficient, Pa*s;
For water u,, = 1 mPa * s is acceptable,
For oil take up, = 4.5 mPa * s,
k=0,1%10"12m?
Units of measurement for the formula (3): sz m22e = m

ax*s m S

Let's advance one more hypothesis: P(r, ¢,) = P(r,@,), P; # P,.
Taking into account all the points determined above, we formulate a

one-dimensional equation (4):
P _ 19

=2Zmrd) @)
To construct a mathematlcal model and its solution, we define initial
boundary conditions and construct a boundary value problem.
At the initial instant of time (t = 0), the required function P(r, t)
takes the form P(r):

Pli=o = Po(7) (5)
We also define the conditions on boundaries of the domain:
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. Pa|r=R = P.(t) (6)
P
;S ar |r:rc =Q(t) (7)
Where:
P.(t) - contour pressure;
S —surface of the well;

Q (t) - production rate of the well.

The problem (4) - (7) is called the boundary value problem.

To calculate the production rate Q (t) of an oil well, 1 will introduce an additional
condition, since both the production rate and other key indicators of oil well productivity
depend on the time of putting the well into operation. Denote t* - the time of putting the
well into operation. Now, considering this index, we will write the equations for
calculating the production rate: (8)-(9)

af (t) , 0st<st” (8)

Q(t) - {C(f(t*) = Qmax - t"<t< tmax (9)

Where o is the rate of oil extraction, f (t) is some function that
depends on the time t.

Q (t)

Omax

Fig. 3. Production rate

For the problem solution, it would be more reasonable to find a
pressure by the scheme depending an a variable step, so let’s determine
this step by the following function:

u= lnTL, Umax = ln:—c (10)

Thus, the function of pressure dependsonu and t: P(u,t)
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And the initial mathematical model transforms to:

JoP 1 5] P

at - rczezuﬁ ()((rce”) E) (11)
Ple=o =6P0(rceu) (12)

k P

EZT( rCZeZua lu=0 = Q(t) (13)

P|u=umax = P.(t) (14)
The values of the contour pressure will be calculated from formula:
APc(t) = Py — P.(t) (15)
Where P, - initial contour pressure, the value of AP.(t) is
determined by solving the Duhamel integral: [4]
_ _Hw T0Q |x()(t-T)
AP.(t) = oido 3T dt (16)
Where b is the width of the deposit, h is the thickness of the
reservoir, t is the dimensionless time determined from the dependence:

_ ty(r) t . .t
= =5 My —Wwater viscosity.
Since it was already indicated in formulas (8) - (9) that Q (t) = aof (t),

Then it is obvious that the derivative:

00 _0Q 0t _ of(®) _ of(@® ._ x() (@

ot ot ot ot Tar " T %R Tor
We introduce an additional notation to simplify the notation:
ﬂwa\/)_((r)

c(r) = Y (17)

c(r) jrf'(r)w/(t —1)drt, 0<t<t" (18)
0
cMf EINE=1T) , " <t<tmx  (19)

Numerical calculation and results interpretation

To calculate the Duhamel integral by formulas (18) - (19), we use
the approximate method of solving the integral (rectangle method).

Right Rectangle Rule: You can approximate the exact area under a
curve between a and b, fab f(x)dx with a sum of right rectangles given

by this formula:

Ry ="2(f() + fQ) + -+ f(x))  (20)

AP.(t) =
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Where, nis the number of rectangles, bn;a Is the width of each

rectangle, and the function values are the heights of the rectangles, and
it is shown on the Figure 4 [3].

Jix)

N

Fig. 4. Rectangles method

Then for the numerical solution we construct a grid:

j=0,1,...,m, ..., n;1=0,1,... , M, ... ,N;

It means that the segment (0, t*) is divided into m equal parts, but
the segment (0, ¢t,,4,) IS divided into n equal parts, and similar division
Is for the segment (0; u,,4,). Steps by the time At by the coordinate

1 . — t_ _ tmax.
Au are given, then: m = — = —&=;

=t
Thus, time iterated items:
BRO) = <) i f VT dt = eI T, L2 (g1, — 11005) ==
AP.fm]t, 0<t<T1" (23)

AP (t) = c(nf ()Yt —1) =

AP [m] + ¢(r) Qmax /(tj+1 - T*);

T < T < Thax (24)
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In the same way, numerically, all the values of the contour pressure
at each point are considered, in the form:

Pc(tj) = Py — APc(tj) (25)

The figure 5 demonstrates how the production rate changes. It reaches
the maximum value and becomes constant at the point t*. It means that
during well’s commissioning time the “efficiency”of the well increases.
The growth in values of Q has a big significance in practice.

0,6

o
[

o
>

Production rate
o o
N w

o
-

o

0 2 4 6 8 10 12 14
Time

Fig. 5. Production rate

The Figure 6 shows the values of contour pressure.

2,00E407 Contour pressure Pc [Pa]

2,00E+07

2,00E+07

Pressure

2,00E+07

2,00E+07

2,00E+07

Time

Fig. 6. Contour pressure
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In the Figure 7 the bottomhole pressure (Po) is shown.

Bottomhole pressure Po [Pa]

2,50E+07
2,00E+07

1,50E+07

Pressure

1,00E+07
5,00E+06

0,00E+00

0 2 4 6 8 10 12 14
Time

Fig. 7. Bottomhole pressure

And finally, let’s determine the pressure at each point u;, but to

achieve this goal it’s necessary to build a difference scheme for the
model (11) - (14):

Yij+1_ Yij 1 Yij+1_ Yij+1 Yij+1_ Yij—+1 .
TwzezuT = E(Xwo.s “T— Xi-0.5 Tl) L=
1,.,N-1;j=0,..,.M -1 (26)
Y? = Py(rpe*), i =0,..,N (27)

J¥1_ i+l

k. 2,2ufs —Y = _ - _
™ 21 T, e' u = Q(), j=0,...M-1 (28)
Vit =P(@),j=0.,M-1 (29)
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2,50E+07
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Fig. 8. Pressure (inside the grid)

Conclusion

After work performed during the paper’s writing, it was conducted
that in oil well development process, the values obtained using the
approximation of a difference problem have a practical significance.
The algorithm for model solution was successfully implemented in the
Java programming language. The method of solving this problem can
be used for other differential problems in oil fields modeling sphere.
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Annomayua: 6  OaHHOU  cmamve  NPUBOOUMCS  PA3TUYHbIE
Xapakmepucmuky aKmueHOCMU KAMAau3amopa npu 2uopooyucmke
ouzenvuvlx  @Qpaxyuu. Inasnotl  3a0auell  A6IsAeMCs  U3YUeHUe
UCNONb308AHUS KAMANUZAMOPOE 8 2TYOOKOU nepepabomke Hegpmu U ux
Moouguxayuu. Paccmompenvl ochosHble Xapakmepucmuky Guusouue
Ha aKMu8HOCMb KAmaiusamopa npoyecca, a maxdice pesyavbmamol
USVYEHUs. GIUAHUA CMAOULl  U320MOGIEHUSl KAMAIU3amopos Ha
AKMUBHOCMb XUMUYECKUX U usuueckux ceolicms. B ceazu ¢ amum
UCCNE00B8AHDI KAmanuzamopwl npoyecca 2UOPOOUUCTKU,
NpeoCcmasiienbl  pe3yibmamvl  UX UCHLIMAHULL  NPU  PA3TUYHBIX
memnepamypax.

Knroueswie cnosa: cuopoouucmka, kamaiuzamopwvl, HepmenpooyKmeol,
Ou3eiibHoe MONJIUBO, B000POOVIOepIcaAwUll 2a3, obazopadcusanue
omevecmeeHHbIX OUCTNUILIANOG.

VIIK 665.658.2:665.66.(574)

B macrosimiee BpeMms pacmmpeHue MPUMEHEHHUsS Tpollecca oToopa
KaTaJIn3aTOPOB ISl THAPOOYUCTKA HEPTAHBIX (pakiiii OCHOBAHO Ha
TEXHOJIOTHH THUIPOOYHMCTKH JUCTHILIATOB W OTXOJOB, TOILTUBHBIX
bpakuusx I TOMYYCHHS TOIUIMBA 4Yepe3 TOKEIOe ChIphe |
MOBBIIICHUS UX KaueCTBa.

Pa3BuBaeTcsi MOBBIIEHWE  MOIIHOCTEH  THAPOTCHU3AIMOHHBIX
mporieccoB B HedrenepepaboTke W pa3padOTKa KOMITO3UIIMHA HOBBIX
YCOBEPIIICHCTBOBAHHBIX  KaTalu3aTopoB.  lIpuMeHeHHWE  HOBBIX
KaTaJln3aTOPOB B COOTBETCTBUU C OTPAOOTAHHBIMU TEXHOJIOTUYECKUMU
MpUEMKAMH TIO3BOJISIET MOJTYYUTh FOPIOYEe TOITUBO SKOJOTUYECKOTO
XapakTepa. B mocrmemHee Bpemsi YXKeCTOYaroTCs TpeOoBaHUSA K
Ka4yeCTBY JM3CIBHOTO TOIIMBA WM, HECMOTPS Ha CHCIUPUICCKUC
OCOOEHHOCTH KaXJOW CTpaHbl, HAOMIOMAETCs TEHICHIUS 10
CHUKCHUIO COJICPIKAHUS CEPBHI.

Ha  wpiHemHed  craguum  pa3BUTHS  ChIpbeBOM  0a3bl B
He(renepepabaThiBatOEll  OTpaciu  XapaKTEPHO  YBEIUYCHHUE
VACTHLHOTO BECa TSIKENBIX CEPHHUCTBIX W BBICOKOCEPHHCTHIX HE(TeH B
obmem oO0veMe n00bM  HePTH. ITO OTpakaeT HaNpaBJICHUE
TEXHOJIOTUYECKUX TPOIECCOB, TEXHUYECKUX PEIICHU, BO3MOKHOCTH
MTPOM3BOJICTBA MPOIYKITUN PA3TUIHBIX MApOK M OKa3bIBAET BIUSHUE HA
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SKOHOMHKY HedTenepepadaThIBaOIIEr0 MPOU3BOJCTBA B  IIEJIOM.
[locTosiHHOE TOBBIIEHUE TIIYyOMHBI TEPErOHKU HEPTH  dYepes
COBEPIIICHCTBOBAHHUE TEPEPAOOTKH, Pa3BUTHE TEPMOJCCTPYKTUBHBIX U
TEPMOKATAIMTUUECKUX  TMPOILIECCOB  TMO3BOJIAIOT  3HAYUTEIHHO
pacIIMpUTh TPOU3BOJCTBO OTKPHITHIX HE(PTEHMPOAYKTOB, a TaKXKe
TpeOyeT UPOKOro Pa3BUTHUS THIPOKATAIUTHYECKHUX Mpo1eccos [1].

Jns  mpouecca THApOOOECCEpUBAHHUS  OUYEHb BaXKHBI  TaKHe
napaMeTpbl, Kak OO0beMHasi CKOpPOCTh TOJa4d ChIpbsi, pabouee
JaBJIeHNE, TaplaIbHOE JaBICHUE BOJAOPOA U UPKYJIISAIIHS.

IIpi THAPOOUMCTKE KHUIstueil hpakuuy mpu temmeparype 200-350°C
BOJIOPOJIOM: TIPH 33JJaHHOM COOTHOIIECHUH CBIPbS, MOBBIIICHUN OOIIIETOo
JIABJICHUSI, CHIDKAIOTCS PE3yJbTaThl IIpoliecca MU pa3aesieHuH KUIKOM
(a3bl; MOBBIIICHUE JABJICHUS B 00JacCTU OOIIET0 HU3KOTO JaBJICHUS,
YeM MpU Hayajie KOHJEHCAIIMH ChIPhs, MOBBIIIACT TITyOHMHY OYHMCTKH.
[Ipn 3amaHHOM O0OmEM JaBICHWH W BOJOPOJAE, IPH TIOBBIIICHUH
OTHOIIICHUS CHIPbSI PE3YJIbTAThl OYHCTKH YIYUIIAIOTCS 10 TIOJTHOTO
ucniapeHus cbipbs. [Ipu Hammuum >kunkod (a3pl TPAHCIIOPTUPOBAHKE
BOJIOPO/Ia HA TIOBEPXHOCTh KAaTalM3aTropa, OYEBHIHO, SIBISETCA
JTUMUTHPYIOIICH CTaAWed Tporecca W B PE3YNbTaTe TOBBIIICHHS
NaplUyaibHOTO  JIABJICHUS BOJOPOJA, KaK IPOIMOPIMOHATBHOCTD
NapluyalbHOMY JABJICHUIO BOJOPOJAa W YMEHBIIEHHE COJCpKAHUS
CBIpbSI B KHUAKON (ha3ze, yBeIWUUBAETCSI CKOpOCTh auddys3uu, T. €.
YMEHBIIIAET  TOJNIUHY JKUJIKOW  OOOJOYKM Ha  MOBEPXHOCTH
KaTajan3aTopa.

B npomecce  THAPOOYUCTKH  HCIOJB3YIOTCS — KaTaJIU3aTOPbI,
YCTOWYMBBIE K OTPABIICHUIO PA3JIMYHBIMHU SIIAMH. OJTO OKCHIBI H
CcynbGUIbl MEepEeMEHHBIX BalleHTHhIX MeTaioB: Ni, Co, Mo, W B
OKCHJIC AIFOMUHHS C JPYrUMHU JT00aBKaMu. Bo MHOTHMX COBpEMEHHBIX

npoueccax THIPOOYUCTKH UCTIOJIB3YIOTCS
ATFOMOKOOATBTMOIMOICHOBbIE (AKM) WIH
ITFOMOHUKEJIbMOJIMOICHOBbBIE (AHM) KaTaJIN3aTOPBI. Otn

karanu3aTopsl coctodr u3 10-14% MoO; u 2-3% npomoropa (CoO nnu
NiO) B aktuBHoMm Yy-Al,O3;. Ha cramuu myckoBoil omepanyy WM B
Hayaje CBIPBEBOTO IUKJIA  THIPOOYHCTHBIC KaTaJan3aTOPhI
CynbOUIUPYIOTCSA; B OTOM  Cllydyae TIOBBIIAETCS  aKTUBHOCTH
Karanu3atopoB. CojaepKaHUE Cepbl, CBSA3aHHOW C KaTalIM3aTOpOM,
cocrasisieT 4-6%.
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[Ipy mNOBBIIEHUH TEMIEpPaTyphl MOBBIIIAETCS CKOPOCTb peaKluu
TUIPUPOBAHUSI.

Kpome TOro, OHM JACHCTBUTETHLHO CTAHOBSATCS JOCTYMHBI U
MTOBBIMIAIOTCS TEPMOIMHAMHYCCKHE BO3MOKHBIE OTEepU
HEHACBIIIEHHBIX  YTJIEBOJAOPOJIOB M TPOAYKTOB JACTHUIAPUPOBAHHUH
MOJIMIIMKIINICCKUX [MKJIOATKAHOB. B  3aBHCHMMOCTHM OT KadecTBa
HUCXOJHOTO CHIphS W TpeOOBAaHWUN K OYHMINCHHON TPOAYKIIMH
npuMmensiercs  Temmeparypa  250-420°C.  Ilpu  HEBO3MOXKHOCTH
NPOBEJCHUS PEAKIUU TUAPOKPEKUHTA U JETUJIPUPOBAHUS PUMEHSIOT
MUHUMaJbHYIO Temmepatypy. Jusi obecnedyeHus MakCUMalbHOU
CKOPOCTH OYMCTKHM HCHOJb3yeTcs MakcumaibHas temrieparypa 400-
420°C. ®pakuum, KCIONB3yeMble B KAadecTBE NHM3CIBHOTO TOIUIHBA,
MOYKHO OYMCTHUTBH IIPU TEMIIEpATYypeE 0 400-420°C, IIpU JaJbHEUILIEM
MOBBIIICHUU TEMIIEPaTyphl CHUXKACTCSI KOJUYECTBO IIETAHOB B
pe3yNbTaTe JETHIPUPOBAHUS OU - M MOJUIUKINICCKUX ITUKIIOATKAHOB,
MOBBICUTCS pacxoa Ta3a W OH3WMHA, W B PE3yJIbTaTe pPEAKINH
THIPOKPEKUHTa OBICTPO YBEIUYHMBACTCS PacXxoJl Bojopoja. HrokHwmiA
mpenen  TEeMIEpaTypbl OYMCTKH B OTOM Clydae OIpPEIesIeTCs
BO3MOYXHOCTBIO KOHICHCAIIMU TSOKEIBIX (DPAKIIUN CHIPHS; IMOSBICHUC
KUAKOW a3kl TOPMO3ZHWT THUAPUPOBAHHWE B PE3YJIbTATC OTPAHUYCHHS
CKOPOCTH TIEpEHOCa BOJOpOAa Ha TOBEPXHOCTh KaTaju3aropa, T. €.
ckopoctu auddy3un, IpoTEKAIOIICH Yepes KUIKYI0 000J10UKy [2].

[IpocteiMm  MeTomoM  yiydiieHUss — paboymx  MokKaszaTenei
THJIPOOYKCTHBIX YCTAaHOBOK SIBJISIETCSI 3aMEHA KaTaju3aTopa mpoliecca
HAa AaKTUBHBIA Katanmmzatop. OpHako HadWMuMe MHOTHX BHJIOB
MPOU3BOJICTBEHHBIX  KaTaJIM3aTOPOB,  OTCYTCTBHE  OOBEKTHUBHOM
uHpopMaluu 00 AaKTHMBHOCTH KaTaJM3aTOpPOB M HUX CTPYKTYPHBIX
XapaKTePUCTHKAX 3aTPyIHSCT BHIOOP CIICHAIBHBIX KaTaIU3aTOPOB
THJIPOOYHCTKH VIS ONIPEICIICHHOTO BHa IepepadaThIBAEMOTO ChIPHSI.

B nuTepaTypHBIX MCTOYHMKAX PACCMOTPEHBI PE3yJIbTaThl M3ydCHUS
BIUSHUS CTAAUil HW3TOTOBJICHHS KAaTaau3aTOPOB HAa  aKTUBHOCTH
XUMHYECKHX M (PU3M4YecKuX CBOMCTB. OCHOBHBIC XapaKTEPHCTHUKH,
BJIUSIONIME Ha AKTUBHOCTh KaTajau3aTopa: CBOMCTBA TpPaHCIIOPTEpa,
pasMep  mopucTtocTH, 2G(EKTUBHOE  COOTBETCTBUE  YJEILHOU
MOBEPXHOCTH H JMAMETpa TOPUCTOCTH, KOJMYECTBO AKTHUBHBIX
KOMITOHEHTOB ¥ IIPOMOTOPOB, KoudecTBo Moo aeHa (MoO) [3].
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B naHHOW cTaTbe NpPEACTaBICHBI PE3YJIbTAaThl HCCIICAOBAHMUS
KaTaJI3aToOpOB Mpolecca ruapoounctkr. CocraB karanmzaropa DN-
200 BITIISIIUT clieayromuM obpasom, % mac.: Mo/Ni/P/ : 13,2/ 3,8/ 2,0.

B kadecTBe CHIpbS MCIOIB30BAINCH (PAKIMH JAU3CIHLHOTO TOILIHBA

MPSIMOTO reperoHa TOO "TTHIT3" (ITaBnomapckmii
HedrenepepabarbiBatonuii 3aBog) u TOO "AHII3" (Ateipayckwmii
HedTenepepadbaThIBAIOTHIT 3aBOJ), (U3UKO-XUMHYECKHE

XapaKTEPUCTUKU KOTOPBIX YKa3aHbl HUXke (Tabmuua 1) :

Tabnuya 1. Texnuueckue noxkazamenu npoowl u3
Hehmenepebamvi8aroujux 3460008

IToxa3areu TOO TOO
«ITHII3» «AHII3»

[lnotaocts 20°C, kr /M 803 812

KI/IHeMaTI/ITICCKélCSI TB;I3K0CTL 20°C, 226 232
ITokazaresnpb npeaoMICHU 20°C 1,444 1,4520
MaccoBas 10151 cepbl, % macc. 0,48 0,079

DpaKIMOHHBII cocTaB , 'C:

H.K. 147 120

10% 180 216

50% 214 269

90% 284 322

K.K. 310 330

Conepxanue ceppl B THAPOIEHU3AaTOpPE U AKTUBHOCTH
HCCIICIOBAHHOTO KaTajnu3aTopa MPUBEACHO B Tabiuiax 2,3.
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Tabnuya 2. 3asucumocms aKMUBHOCMU HUKENEB020 KAMAIU3AmMopa
DN-200 om memnepamypul npu ucciedosanuu ppaxyuu Ou3eabHo20
monausa TOO «AHII3»

Temnepartypa,’C

320 340 360
MaccoBast 1osis cepsl B 0,047 0,035 | 0,016
rugporenusare, %

AKTHUBHOCTH 38 55 79

Ha3zBanue

Tabauya 3. 3asucumocms aKMUBHOCMU HUKENe8020 KAMAIUu3amopa
DN-200 om memnepamypul npu ucciedosanuu ppakyuu Ou3eabHo20
monausa TOO «[IHII3»

Temneparypa,’C
320 340 360

0,28 0,15 0,13

Ha3zBanue

MaccoBas 1oJist cepsl B
ruaporenusare, %

AKTUBHOCTBH 42 69 73

AKTUBHOCTh KaTaJM3aTOPOB I[IOKa3aHa II0 CTEMEHW BpAILCHUS
CEPHUCTBIX COCIUHEHUM:

(Co—-0OC)/Co=Y

raie Y — aKkTUBHOCTb Kartanuzatropa; Cp-MaccoBasi J0Ji CEphl B
ceIpbe, %; C-mMaccoBas J0J1s cepbl B ruaporenusare,% [4, 5].

PesynbTaThl uccnenoBaHMS OYMIICHHBIX HE(TENpPOIYyKTOB Ha
katanuzarope DN-200 eme pa3 gokazaim, 4YTO THUIPOOYMCTKA
TU3eNbHBIX  (Ppakuuii TpebyeT Oosee KECTKUX YCIOBHM, YeM
OCH3MHOBBIE (pakiMU. ITO OOBACHSIETCA OOJBIIMM KOJIUYECTBOM
MOJIUIUKINYECKUX TETEPOATOMHBIX COEAMHEHUI B COCTaBE JIU3EIbHBIX

bpakimii.
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Abstract: contamination of the bottomhole zone (clogging)
significantly affects the well performance of the reservoir permeability,
which is determined by the results of hydrodynamic studies. In this
case, clogging is understood to mean the contamination of the
bottomhole zone with drilling mud when opening a productive
formation, deterioration of the properties of the bottomhole zone
during cementing, perforation of the productive interval, swelling of
clay, etc. This article presents an analysis of laboratory and field
studies of the effect of clogging on the productivity of wells when
opening formations with different mineralogical, capacitive and
filtration properties.

Keywords: geotechnological well, clogging, solution, filter, pump.
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Pecnybnuka ¥36exucman

Aunomauusn: 3acpsiznenue npuzaOOUHOU  30HLL  (KOAbMAMAYUs)
CYWeCmBeHHO — GIUsem  HA  NPOU3B0OUMENbHOCMb  CKBAJICUH,
NPOHUYAEMOCMb  NAACMA,  Onpedensemylo  no  pe3yilbmamam
2UOpOoOUHAMUYeCKUX ucciedosanuti. Ilpu smom noo koavmamayuetl
HOHUMAIOM 3a2psi3HeHue NPu3adotHoU 30Hbl OYPOBLIM PACMBOPOM NPU
BCKpLIMUU ~ NPOOYKMUBHO20 — NIACMA,  YXYOuleHue  CBOLUCME
npu3abouUHOU 30HbL NPU Yemenmaoice, nepopayuu nPoOyKMuUEHO20
unmepeana, Habyxawuu eaun u m.o0. B oannoi cmamve npeocmasnen
ananuz J1abopamopHbiX U NPOMbBICIOBBIX UCCACO0BAHUL  GIUSHUS
KOJIbMAmayuu Ha npooyKMuUEHOCMb CK8ANCUH NPU BCKPLLMUU NIACTO8
c PAaA3TUYHBIMU MUHEPALOSUHECKUMU, EMKOCMHBIMU u
PUILMPAYUOHHBIMU CEOUCMBAMU.

Knrouesvie cnosea: ceomexnonocuueckas CK6ANCUHA, KOJTbMAMAayus,
pacmeop, urbmp, Hacoc.

brnaronpusiTHpie  yclOBHS Il pa3BUTHUS  KeJIe300aKTepuid

MMEIOTCSl B OOJIBIIMHCTBE TUPOJIOTHYECKUX PAOHOB, MOATOMY IS
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NONABJIEHUS HUX IKU3HEAESATEIbHOCTH HEOOXOJUMO IPOBOJIUTH
NEepUOAUYECKH, HE MeHee OJHOoro pasa B 3 — 4 wMecsaua,
XJOPUPOBAHUE CKBAXKHH.

B OGonpmmHCTBE Ciy4aeB OCaJKH, KOJIbMATHPYIOIIKUE (GUIBTPHI U
npU-(PUITBTPOBBIX 30HBI CKBAXXUH, SIBJISIFOTCS MHOTOKOMITOHEHTHBIMU U
MOTYT COJEpXkKaTh OJHOBPEMEHHO COJM JKEJle3da, MApraHia M HX
THIPOKCHIBI, KapOOHAThl KaiublUsl WJIM MarHus, COEIWHEHUS
KPEMHEKHUCIOTBl M CyJdb(Quabl, a Takke Necok u mmHy. OHu
OCAKIAIOTCSI Ha MOBEPXHOCTU (WIBTPOB U B MNOpax MPHIIECTaroIINX
BOJAOHOCHBIX IOPOJ TOJX  JEUCTBHEM  CHJIBI  TSDKECTH  WIIU
azcopOupyroTCs MoJ JEHCTBHEM CHII IOBEPXHOCTHOrO HaTsKeHus. Co
BPEMEHEM OCa/IKH 00€3B0OKUBAIOTCS U YINIOTHSIOTCS.

OTOXEHUs HMMEIT PBIXJIO IMOPUCTYI0 M KOHIJIOMEpPAT BHJIHYIO
CTPYKTYpPY M Ha Pa3lIUYyHBIX CTaJAMSIX 0Opa30BaHUS XapaKTEPU3YIOTCS
Pa3JIMYHON MPOYHOCTBIO U AKTUBHOCTBIO K BCTYIUICHHIO B peakuuio. B
HayalbHOW cTaguu OOpa3oBaHMS OHU HMEIOT CpPaBHUTEIBHO
HEOOJIPIIYI0 MPOYHOCTh M JIETKO MOTYT OBITh YAQJIECHbl MpU
UCIIOJIb30BaHUU JIFOOBIX METOJOB OOpabOTKH CKBaXWH. PhIXJ0
MOpUCThIe 00pa30BaHMsI XapaKTEPHBI ISl OCAIKOB OHMOJIOTMYECKOIrO
MPOUCXOKIeHHUSI. OHM MMEIOT HE3HAYUTEIBHYIO INPOYHOCTH M TPH
BBICBIXaHUU JIETKO pa3pymarTcs. O0pa3oBaHuME KOHIJIIOMEPATHBIX
OCaJIKOB CBA3aHO C IPOLECCAMH XUMHUYECKOM U MEXaHUYECKOU
LHEMEHTAlMM MpWIEraloluX K (UIbTPY BOJOHOCHBIX MOPOJ WU
IPAaBUMHONW OOCBHIIKM XUMHYECKUMH OTJOXKCHUSAMH. Takue OCajaku
XapaKTepU3yrTCAd BBICOKOM IPOYHOCTBIO, KOTOpas C TEYEHUEM
BPEMEHU yBEINYUBACTCS.

B 1mpouecce dkcluryatanMu CKBaXXMH OCAJKH OTJIAraroTcs Ha
BHYTPEHHUX U HAPY>KHBIX IIOBEPXHOCTSAX, B IPOXOJAHBIX OTBEPCTUIX
(GUIbTPOB, MEXIYy KapkKacoM U BOJONPHUEMHONW MOBEPXHOCTHIO, B
rpaBUHON OOCBHINIKE, B MOPOJAaxX, MPUIEraloiuXx K (QuiIbTpy, Ha
HACOCHOM 000pyA0BaHUU u BOJIOIIOTbEMHBIX TpyOax.
NHTEHCUBHOCTh KOJIbMAaTallMM B 3HAYUTEIBHOW CTEIEHU 3aBUCUT OT
KOHCTPYKUUH (PUIBTPOB.

B HauOonbliell cTeneHu MOABEPKEHbI MEXAaHUYECKON U (DU3UKO-
XUMHUYECKOM  KOJbMAaTallMM  ceTdyaTble  (PWIBTPBL,  MMEIOIINE
HauOOoIbIINE BXOJIHBIE COIPOTHBIICHUS, CHOCOOCTBYIOLIHE
YBEJIMYEHUIO CKOPOCTU JIBIXKEHUS BOABI, TypOYIU3allMU U CHILHOMY
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HepeMELIMBaHUIO IOTOKA B pUPUIBTPoBOM 30HE. [Ipu oTOOpe BoabI C
NOMOIIbI0  (UIBTPOB C CETKaMM, OOJblIas 4YacTb OCaJKOB
CKaIUTMBAETCS HENOCPEJACTBEHHO Yy BOAOIPUEMHON MOBEPXHOCTH;
ryOrHa KoJbMaTaka NpUPUIBTPOBOM 001acTH, Kak MPaBUIIO,
HeBeJnKa U 00buHO He mpeBbimaeT 10 — 15 cm [1]. Takue ¢punbTpsl
MMEIOT OrPaHUYECHHYI0 MEXAHMYECKYI0 NPOYHOCTb, KOTOpas B
Ipolecce  AIKCIUTyaTallud  CKB&XHH  CHWXKAETCS  BCIIEJCTBHE
AJIEKTPOXHUMUYECKOM KOPPO3WHM Kapkaca U CETKU. B cBaA3M ¢ 3TuMm
OUUCTKA CETYAThIX (WIBTPOB OT KOJIbMATHPYIOMIUX OTJIOKEHUN
[IPEICTABIISAECT 3HAYUTEIBHYIO CII0KHOCTD.

B MeHbLIEH CTENEHW IMOJABEPKEHBI KOJIbMATallMU IIEJIEBBIE U
IPOBOJIOYHO-KapKacHble  (PUIBTPBI, KOTOpPBIE IO CPaBHEHUIO C
CETYATBIMU UMEIOT MEHBIINE NIOTEPU AABJICHUS U OKa3bIBAIOT HE CTOJIb
3HAYUTENIbHOE BIMAHUE Ha (U3UKO-XMMHUYECKUE W3MEHEHHUS B
OKPYXalOIlleM BOJAOHOCHOM  cjioe. Takue (QUIbTPl  HMEIOT
3HAYUTEIBHYI0 MEXaHUYECKYIO TPOYHOCTh, YTO YMEHBIIAET OMACHOCTh
UX TOBPEXICHUS WIM Pa3pyLIEHUs] MPU UCIOJIb30BAHUU HM3BECTHBIX
CI0COOOB BOCCTAHOBJICHHUSI POU3BOAUTEIBHOCTH CKBAKHH.

[Topucteie GuabTphl 0JIOYHOTO TUIMA (KEPAMUYECKHE U T'PABUNHO-
KJIEEBbIE) OOBIYHO UMEIOT BHICOKHMI NIEPBOHAYATBHBIN AEOUT, KOTOPBIN
B IIpolleccC€  JKCIUTyaTalldd  Pe3KO  CHMXKAETCS  BCIIEJCTBUE
WHTEHCUBHOW KOJIbMATallMl MEXaHUYECKUMU ITPUMECSIMHU U OCAJIKaMHU.

IIpy pemMoHTE CKBa)XMH Ba)XHOW 3a/a4eul SIBJISETCS IPABUIBHOE
OINpENEIICHUE IIPUYHH, BBI3BABIIINX YMEHBLIECHUE
IIPOU3BOAUTEIIBHOCTH  CKBAKHMH.  VICXOOHBIMM  JaHHBIMH  JUIA
BBISIBJICHUS TNPUYUH CHWJKEHUS TPOU3BOJUTEIBHOCTH CKBAXKHUH
ABJISIFOTCS. CBEAECHUS O KOHCTPYKLIHMHM CKBaXXUH, CTaTUYECKOM U
JTUHAMUYECKOM YPOBHE TPYHTOBBIX BOJ, COJEpPX AHUU MEXAHHUYECKHUX
IIPUMECEN B BOJIE, XapAKTEPUCTHUKE BOAOHOCHOrO Iiacta [2]. Ecnu Bo
BCEX CKBa)XHHaX, MPOOYPEHHBIX B pa3IMYHOE BpeMms, HabIo1aercs
CHMKEHUE CTAaTMYECKOTO YPOBHS TIPYHTOBBIX BOJ, TO 3TO
CBUJIETEIBCTBYET 00 MCTOLIEHUU BOJJOHOCHOTO TOpH30HTA. [TprunHbI
YMEHBUIECHUSI TPOU3BOJIUTEIBHOCTH CKBRKUH MOTYT OBITh Pa3IMYHbI:
MECKOBaHWE B pPe3yJbTaTe€ HAPYIIEHHUS] €CTECTBEHHOTIo (QuibTpa mpu
HENPAaBWJILHOM pEXHUME OTOOpa BOJbI U3 CKBA)XMHBI; MOBPEKICHUE
BOJIONIPUEMHON MOBEPXHOCTH (PHIBTPOB WM NMPOOKH OTCTOHHUKOB;
HEKaYeCTBEHHOE  TaMIIOHUPOBAaHUE  3aTpyOHOTO  MPOCTPAHCTBA;
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paspyuieHre oOcaaHbIX TpyO U (UIbTpa; MOBPEXKICHUE CaIbHUKA,
HEHCIPABHOCTh HACOCA; YTEUYKH B BOJIONOJABEMHOUN TpyOe; MpocaaKu
IpaBUTHOW OOCHIIKK (UIBTPOB; TMOMAJaHUE B CTBOJ CKBaKHHBI
MMOCTOPOHHUX MPEIMETOB U JIp.

Ecnu nipu o0cnenoBaHuu CKBa)KUHBI, MOJICKAIIECH PEMOHTY, yCTa-
HOBJICHO, 4YTO MEXaHWYECKHE NPUMECH B BOJIE OTCYTCTBYIOT, a
VACIbHBIA JEOUT YMEHBINWIICS BCICACTBUE YBEIWYEHUS OOIIUX
CONPOTHUBJICHUHM, T.€. HAOIIOAACTCS TOHUKEHUE JTUHAMHYECKOIO
YPOBHS MPU HEU3MEHHOM CTAaTHUYECKOM YPOBHE M 00IeM J1e0uTe, TO
9TO KOCBEHHO  yKa3blBaeT Ha  KOJbMaTalMio  (QuibTpa W
puUILTPOBOM 30HHI [3].

JlnmuTenpHBIE MCCIIEIOBaHUS Ha BOA03a00pax B PAa3IUYHBIX THAPO-
jmoruyeckux ycnoBusx, nposeaeHusie BHUMBO/AI'EO, noka3biBaror,
YTO BpeMs CTaOMJIBHOM PabOTHl CKBa)XMH 3aBHCUT OT XUMHYECKOIO
COCTaBa MOJI3EMHBIX BOJI, OT KOHCTPYKTUBHBIX OCOOEHHOCTEN CKBaYKUH
U yCIIOBUI BOJOOTOOpA.
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Abstract: the article presents some promising armaments of military and
special equipment of foreign armies, and heavy and middle class devices.
The paper identifies issues related to the adoption of modern military
equipment for the purpose of ensuring the safety of servicemen and
reducing casualties among personnel during combat operations. The
article also reveals the relevance of improving activities in the
development of promising models of weapons, military and special
equipment, presents some samples of remotely controlled vehicles of
foreign armies.
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AnHomauun: 6 cmamve npedCcmasieHvl HeKOMopvle NepCcneKmusHble
00paszyvl  BOOPYIICEHUSI ~ BOCHHOU U  CHEYUANbHOU  MeXHUKU
UHOCMPAHHBIX APMUL, PACCMAMPUBAIOMCL ANNAPAMbL MANCEN020 U
cpedHe2o Knacca. B pabome 0003nauenvt 60npocwvl, CA3AHHBIE C
NPUHAMUEM HA 800PYIHCEHUE COBPEMEHHOL 80EHHOU MEXHUKU C Yelblo
obecneuenusi 0e30NACHOCMU B0EHHOCTYHCAWUX, CHUNICEHUSI NOmMePb
cpeou IUYHO20 cocmasa npu eedenuu Ooesvlx Oeuicmeui. Takoice 6
cmamve  pAcKpbulaemcs aKmyalbHOCMb N0 COBEPULEHCNBOBAHUIO
oesmenvHocmu 68  paspabomke — NEPCNEKMUBHBLIX  00paA3Y0os
BOOPYIUCEHUS, BOEHHOU U CNEYUATbHOU MEXHUKU, NpPedCmasieHbl
Hekomopvle — 00paszybl  OUCMAHYUOHHO — YNPAGIAEMbIX — MAWUH
UHOCIPAHHBIX APMULL.

Knioueevle cnoea: oopysiceHue, 60eHHAs U CNEYUAIbHAS MEXHUKA,
nepcneKxmueHoe Hanpaegienue, MOOepPHU3AYUSL.

B mHacrosimiee BpemMss Ha BOOpPYKEHHE apMHUH HHOCTPAHHBIX
rocyJapcTB IMPUHUMAIOTCS HOBBIE BHUJbl BOOPYXEHUS W BOCHHOU
TexHUKH. B pabore paccMOTpeHbl OpOHHPOBAaHHBIE ABTOMOOWIIH,
TSKENbIE W CPEJHUE JIUCTAHLHMOHHBIE YIPABISIEMbIE MAaIIUHBI
BOGHHOTO  HAa3HAYEHUs, CaMOXOJHbIE  MHUHOMETBHI,  MAaIIUHbI
pasmunupoBanusi, PC30, Tsaraun u 1pyrue BUIbl TEXHUKU.

HayuHo-uccnenoBaTebCckie U ONBITHO-KOHCTPYKTOPCKUE PAOOTHI
(HAOKP) mo co3manuio Ha3eMHBIX JTUCTAHIIMOHHO YIPABIISIEMBIX
MalllMH BOGHHOTO Ha3HA4Y€HUs MPOBOASATCA BO MHOTHX CTpaHax MHUpa.
OHM HE OrpaHMYMBAIOTCA TOJBKO JHUIIb pPaMKaMH pPa3IUYHBIX
mporpamm co3faHusi 60eBoi TexHuku Oymymiero (Hanpumep, B CIIIA
Takas mporpamMma Obuia mupoko u3BectHa kak FCS — Future Combat
Systems) [1, c. 41] .

B naHHOW cTaTtbe paccMaTpUBAIOTCS HEKOTOpPHIE Ha3eMHBIE
armaparbl TSKEJIOr0 M CPEIHEro Kiiacca, KOTOPbIE YK€ CO3JaHbl WU
HaxoJATCAd Ha CTaJWW WCHBITAHUW OMBITHBIX 00pasuoB. Ilpu 3TOM
HEOOXOJMMO YYUTHIBATh TO, YTO 3amaJHble BOCHHBIC CIELUATUCTHI,
3aHaTteie B HUOKP no co3manuio Takux MailivH, K TSXKEIOMY KJIaccy
OTHOCST ammnapathl ¢ 60eBoif maccoit 10 6 T, a K cpeaHeMy — J10 2 T.

Ha puc. 1 mpexacraBieH ONBITHBIA 00pa3el] AUCTAHIIMOHHO
ypasisiemoit mamuibl «Kpamepy, npousoaurens CIHIA.
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Puc. 1. Obwuii 6uo oucmanyuonno ynpasisiemou mawunsvt « Kpawepy

[lo MHEHHMIO 3amagHbBIX BOCHHBIX creruamucToB, HWUOKP mno
CO3JIAHUIO JUCTAHIIMOHHO YIIPABISEMbBIX MAIIUH TSHKEJIOTO U CPEAHETO
KJIacca HeoOX0oauMO Mpo1omkaTh. OCHOBHOM 1IE€JIbIO MIPUHSATUSI UX HA
BOOPY>KEHHME OCTaeTcs odecrneueHrue 0€30MacHOCTH BOCHHOCTY KAIUX,
CHW)KCHHE TIOTEPh CPEIHM JUYHOTO COCTaBa IMPU BEICHWU OOCBBIX
neiicteuii [2, €. 49].

Ha puc. 2 npexacraBieHa TakTH4ecKas Ha3eMHash AUCTAHIMOHHO
yrnpasisiemasi MavHa «['maguartop.

Puc. 2. «I'naouamopy

B Hacrosmee BpEMs MHOTHC BBIIICTICPCUMCIICHHBIC BHbI BOCHHOM
TEXHUKN HMHOCTPAHHBIX TOCYAApPCTB IMPOLIIN ITOJCBBIC HCIIBITAHUA U
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MOKa3aJIi HEIJIOXME TAKTUKO-TEXHUYECKHE XapaKTepUCTHKH |3, C. 35].

IOxnoadpukanckas kommanuss Paramount Group Ha BBICTaBKe
Africa Aerospace & Defence (AAD) B Keilintayne mnpencraBmiia
OponupoBaHHyl0 MamuHy Mbombe 6x6, KOTOpyr0 OHa Ha3bIBaeT
CaMOM 3aIIMIINEHHOW B MHUpPE OT CaMOJEIBbHBIX B3PBIBHBIX YCTPOMCTB

(puc. 3).

Puc. 3. «Mbombe 6x6»

Takum oOpa3zoM, B cTaTbe OBUIM PACCMOTPEHBI HEKOTOPHIE 00PA3IbI
IIEPCIIEKTUBHOM  COBPEMEHHOM  BOEHHOM  TEXHUKH, KOTODBIE
MOCTYIAIOT Ha BOOPYKEHNE HHOCTPAHHBIX apMUH.
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Abstract: the article substantiates the shortage of grain crops in the
steppe zones of Kazakhstan. All factors affecting the yield can be
divided into 3 groups: natural and climatic; organizational and
technological; technical. The main reason for the "crop failure” of
bread is drought, and the main limiting factor in increasing
productivity in agriculture of the steppe zone of the West of
Kazakhstan is moisture. In agriculture, failure to meet optimal
deadlines lead to significant crop losses. Research data show that
the change in the number of collected products per unit area,
depending on the time and duration of technological operations is of
a certain nature.

Keywords: production efficiency, crop loss, embedment depth of
seeding, preparation of see, impact factors, productivity, soil moisture,
optimal timing, crumbling formation, tillage.

BO3JENCTBUE HEKOTOPBIX ITIOKA3ATEJIEN HA
YPOKAMHOCTH 3EPHOBBIX KYJIBTYP B CTEITHBIX
30HAX KA3BAXCTAHA
KanTap6aeB H.A. (Pecnmy0simka Kazaxcran)

Kanmapbaes Hypran Axumorcanoeuy — cmapuiuti npenooasamen,
Kagheopa asmomoouibHo20 MpaHcnopma
U Op2aHU3aYUU OOPOAHCHO20 OBUNCEHUA,
AKmioOUHCKULL pe2UOHAIbHBIU 20CYOAPCMBEHHLI YHUBEPCUMEm
um. K. JKybanosa,
2. Axmobe, Pecnybonuka Kazaxcman
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Annomayun. 6 cmamve 000CHOBAH HEO0OOD YPOICASL 3EPHOBBIX
Kyiemyp 6 cmenHvlx 30nHax Kazaxcmawa. Bce ¢haxmopwi
8030€liCMBUsL HA YPOICAUHOCMb MONCHO pasdeiums Ha 3 2pynnoi:
NPUPOOHO-KIUMAMUYECKULL, OP2AHU3AYUOHHO-MEXHONI02UYLECKULL,
mexuuyeckuti. OCHOBHASA NPUYUHA KHEYPOICASL) XTleba - IMO 3acyxa,
a 2NA8HbIM TUMUMUPYIOUUM DAKMOPOM NOBLIULEHUS YPOICAUHOCIU
8 3emaedenuu cmenHol 30ubl 3anada Kaszaxcmana aensemcs énaza.
B cenvckom xossilicmee HecoONOOeHue ONMUMATbHBIX CPOKOS
npuoOUmM K  3HAYUMENbHbIM  nomepsim  ypoxcas. JlanHvle
UCCIe00BAHULL  NOKA3LIBAOM,  YMO  U3MEHeHue  Koaudecmed
COOPAHHOU NPOOYKYUU OM eOUHUYbl NI0WA0U 8 3A8UCUMOCHIU OM
CPOKA U NPOOOIANCUMELLHOCIIU — GLINOJIHEHUS.  MEXHON02UHEeCKUX
onepayutl umeem onpeoeieHHbllL Xapakmep.

Knioueevle cnosa: >¢hgpexmuenocms npouzsoocmea, nomeps ypoxcas,
27yOUHa 3a0eKU nocesd, N0O20MOBKA CeMSH, (PaKmopbl 8030€UCmaEUsl,
Vpod#CatiHocmy, NOYBEHHAs 6]1a2a, ONMUMATbHbIE CPOKU, KpouleHue
niacma, o6pabomKa noyewl.

VIIK 631.316

YpoBeHb 3(DPEKTUBHOCTH MPOU3BOJCTBA 3EPHOBBIX OMPEACIACTCS
00BbEMOM TIPOM3BEACHHOW TMPOIYKIIMM W 3aTrpaTamu. EixeromHbie
MOTEPU 3€pHA B CTPAHE COCTABIISIET OK0JI0 20-25 MJIH T , B TOM YHUCJIE
nmpu yoopke - 4-6, obpabotke - 5-8 m xpanenum - 11 mumH T [1].
Heno6op yposkast 3epHOBBIX KYJIBTYP B CTEITHBIX 30HaX Ka3zaxcTtaHa Ha
ATanax BO3JeJIbIBaHUs cocTapisieT (1 ¢ 1 ra) :

®BCJICJCTBHE HEY/IOBJICTBOPUTEILHON MMOATOTOBKHU MTOYBHI — 2,5-4;

®113-32 HEPABHOMEPHOT'O TI0 TITyOUHE 3aJIeJIKH 1oceBa cemsiH - 1,5-2;

®B CBSI3U C HEPABHOMEPHBIM BHECEHUEM MHUHEPATBHBIX YI00OpEeHUH -
1-2;

e13-3a JeUIINTA BIaroooecneyeHus - 3-5;

®113-3a CHIDKEHUS TUI0JI0POIMS Ha 3PO3MOHHOOMACHBIX 3eMIIsIX - 1,5-2;

e13-32 YPE3MEPHOTO YIUIOTHEHHUS IOYBBI XOJIOBBIMH CHCTEMaMH
MamuH-1,5-2;

e 113-32 Man0d3(PEeKTUBHOM 3aIUTHI pacTeHHi - 1,5-2.

HenoGop ypokas wu3-3a HEYIOBIETBOPUTEIHLHOCTH TOJATOTOBKHU
ceMsiH JocTuraeT B psane ciaydaeB 40% , B 3aBUCUMOCTH OT CTEIEHU
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3aCOPEHHOCTH TMOJIed COpHSAKAaMU 10 OTACJIBbHBIM  KYJIbTypam
nocturaetr 30-60%, u3-3a TpaBMHUPOBAHMS CEMSH NpU YyOOpKe U
obpabotke - 60%.

Bce daxTopsl BO3A€MCTBUS HA YPOKAWHOCTH MOXKHO pa3eiauTh Ha 3
TPYIIIBL: MPUPOTHO-KIMMATUYECKUH; OpraHu3aluOHHO-
TEXHOJIOTMYECKUI; TEXHUYECKHUM.

OcHoBHas MpUYMHA «HEYpOXKas» Xjebda - 3TO 3acyxa, a TJIIaBHBIM
JTUMUTHPYIOMHUM (PaKTOPOM MOBBIIICHUSI YPOKAUHOCTU B 3€MIICICITUN
crenHol 30HBI 3amaga Kazaxcrana sBisierca Biara [2]. Ilo
MHOT'0JICTHUM JaHHBIM oTena 6orapHoro 3emienenus KasHUN3a [3],
YCTaHOBJIEHA 3aBUCUMOCTh y = f (W) Mexay ypoxaiHocThio (y) U
3amacoM Imo4YBeHHOM Biaru (w) (puc . 1.1).

Y,u/ra ]
16 //
12 /
/
8 /
L
/|
4
0
30 60 90 120 150 180 W,mm

Puc. 1.1. H3menenue yposrcaunocmu om 3anaca no48eHHoOU 81acu

B mmana3one 3amaca mouBeHHod Bimarn W =50-130 mM, BeauumnHa
rpaJiieHTa W3MEHEHHS YpOKaMHOCTH B JiBa pa3a OoOJjblle, YeM B
muarnazoHe W =130-210 mm. ['pagueHT H3MEHEHUs YpPOKANMHOCTH
HE3HAYUTEIbHBIN TPH 3amace Biaru cBbimie 210 mm.

CymectByer omnpeaci€éHHass 3aBUCUMOCTb  yYPOXKAWHOCTU  OT
BIIakHocTH NouBkl. [1o nccnenoanusim M.B. Ky3nenosa [4] , ypoxaii
MaKCUMaJIeH MpU BIAXHOCTHU MOYBHI B mpenenax 70-80% ot obmieit
Binaroemkoctd. Ilpu BrnaxHoctn wmeHee 40% Boga B 1OYBE
HENPOYKTUBHASI, HEIOCTYITHASI KOPHSM pacteHuid (puc . 1.2).
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Puc. 1.2. 3asucumocmu yposrcaiinocmu om 61a#CHOCMU NOYBbL

@aKTOpbl OCTANBHBIX I'PYII HAMPABICHBI HA YIY4YIIEHUE BIUSHUS
(GakTOpOB TMEpBOM TpyNNbl HA BOJHO-BO3JYIIHBIN, TEIJIOBOM U
MUTATEIbHBIN PEKUMBI MOYBBI u Ha COKpaIlleHUE
MPOM3BOJICTBEHHBIX 3aTparT.

B cenabckoM Xx034iicTBE, HECOOJIOJEHHUE ONTHUMAJIBHBIX CPOKOB
MIPUBOJIAT K 3HAYUTEILHBIM MOTEPSIM ypoxKas. [[aHHbIe uccie0BaHUM
[5,6] TmOKa3bIBalOT, YTO HW3MEHEHHE KOJMYECTBA COOpaHHOM
MPOAYKIIMA OT €AWHUIBI IUIOMIAJd B 3aBUCHUMOCTH OT CpOKa H
MPOJOJIKUTEILHOCTU BBIIIOJHEHUS TEXHOJIOTUYECKUX ONEpaliii UMEET

XapakTep, yKa3aHHbIN Ha pUcyHke 1.3.

—
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Puc. 1.3. Ilomepu ypooicas (I1) 6 3asucumocmu om
npoooicumenvHocmu nocesa (1)
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[logoOHast 3aBUCUMOCTH OCOOEHHO 4YETKO MPOCIEKHUBAETCS Ha
orepanusix, Kak MoceB, MEXAypsaHas o0paboTka, yOOpKa 3epHOBBIX,
o0paboTka mouBbl Ha 350b. OHAKO BO BCEX CIydYasX, YeM MEHBIIIE
CPOK BBITIOJTHEHHUS OIEpaIlii, TEM BHIIIE MOKa3aTeIu ypOKAHOCTH,
KauecTBO npoxykuuu. Hanpumep, yoopka nuieHunsl yepes 7-20 aHei
MOCJIe HACTYIUICHUS! TOJHON CIEJIOCTH COMPOBOXKIACTCS MOTEPSAMU
ypoxkast ot 3 10 30%, a yaJIuHEeHHe CPOKOB MOceBa Ha | J€Hb CHIKAET
yposxkaitHocTh Ha 3%.

ArpoHomMuuecKas HayKa ONpeeliniia CIeAYIONIYI0 ONTUMAaTbHYIO
IPOJIOJIKUTEIBHOCTh TPOBEACHUS OCHOBHBIX IOJIEBBIX OMEpanui
(mueit): obpabdoTtka mapa — 10; moawsem 316m — 15-20; npeanoceBHas
00paboTKa U MOCEB SIPOBBIX 3€PHOBBIX - 4-7; yOOpKa 3€pHOBBIX- 8-
10 u 1.n1. OgHako, hakTUUECKUEe CPOKHU MPOBEICHUS MHOTHX padoT
MOoKa eIle HE COOTBETCTBYIOT ONTHMAaJbHBIM, TO €CTh B JBa C
JUITHAM pa3a MPEBHIAI0T HAYydHO 00OCHOBaHHBIC. Tak, BECEHHMI
ceB 3araruBaeTcs no 12-15 pmneidt, ybopka 3epHoBbIX a0 25-30
noabeM 350u - 10 30-40 nueit [7,8].

WNuTencudukanums CEJIBCKOTO XO35IMCTBA COIIPOBOKIAECTCS
3HAYUTEIBHBIM ~ YBEJIMYCHWEM MOIIMHOCTH U IPOU3BOAUTEIBHOCTH
MOYBOOOpAdATHIBAIOIIMX MamH W opyauid. OmHaKoO yBeIHUYEHHE
rIyOUHBI O0OpaOOTKKM TIOYBBI, TMOBBIIICHUE WHTEHCHUBHOCTU KPOIICHUS
TU1acTa, yBEJMYCHUE YMCIIa ONEepaluid B CUCTEME OTBAJILHOW 00pabOTKH
MOYB YCWJIMBAET TaKW€ OTPHIIATENbHBIC SIBJICHUS, KaK pAacCIbUICHUE
MOYBEHHBIX  arperaroB,  TIOBBIIICHWE  TUIIOB  MUHEPATU3AIUH
OpPraHUYECKOT0 BEIIECTBA, YpE3MEPHOE pa3phIXJieHHEe 00padaThIBAEMOr0
CJIOS ¥ YIUIOTHEHHE HIDKEJISKAIIUX CIIOeB, MOTEps BJIArM, BOAHAA U
BETPOBAst 3PO3Us, HU3Kasi POU3BOUTEILHOCTh TPY/Ia.
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REASONS TO REDUCE THE PERFORMANCE
OF GEOTECHNOLOGICAL WELLS
Nurkhonov H.A.}, Yoriev O.0.%, Tongotarova M.T.?,
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Abstract: knowledge of the geological structure of the selected field
allows you to get a clear idea of the nature (geological and
mineralogical composition and physico-chemical properties) of the
rocks composing the section, the stability of the rocks and their
tendency to destruction under the influence of geological or
technological reasons, etc. All this, in turn, largely determines the
possibility of using a rational method of drilling in relation to the
specific conditions of the selected field. The possibility and feasibility
of using the above-mentioned method of drilling is also determined by
the presence in the section of aquifers. Produced waters play a very
significant role in the selection of fields that are favorable for well
drilling using waste.

Keywords: Well, field, filters, pump, horizon.
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IHPUYNHBI YMEHBHIEHUSA PABOTOCIIOCOBHOCTH
I'EOTEXHOJIOT'HYECKHUX CKBA’KUH
Hypxonos X.AL Epues 0.0, Tonroraposa M.T.,
Tyxtanyiaaros M.A.* (Pecniy6imka ¥Y36exncran)

1Hypx0H06 Xycan Anmup3za yeau - accucmenm,

Kageopa 2oprozo dena u ceode3uu, Paxyibmem 2e0i02utl U 20pHO20
oena, Kapwiunckuii undxcenepHo-3KkOHOMUYeCKUti UHCIUmMym, 2.
Kapwu,
2Epues Oxyn Opugp yenu — cmyoenm;

T oneomaposa Maxnué Tytieyn kuzu — cmyoeum,
*Tyxmanynamos Myxpudoun Axmamynnaesuy — cmydenm,
Kagheopa memainnypeuu, XUMUKo-memaiiypeuveckull paxyiomem,
Hasoutickuti 2cocyoapcmeennblii 2opHblil uHCmumym,

2. Haesou,

Pecnybnuka ¥36exucman

AHHOmMauua: 3HaHUe  2e0J02UYecKo20  CMpPOeHUs  GblOPAHHO20
MeCmopod*COeHUsL NO360JIAem COCMA8UMb SICHOe NpeoCmasieHue o
xXapaxkmepe  (2€01020-MUHEPANIO2UYECKOM  cocmage U Qu3UKO-
XUMUYECKUX CBOUCMBAX) 2OPHLIX HNOPOO, clazarwux paspes, 00
YCMOUYUBOCMU NOpPoO0 U CKIOHHOCMU UX K pA3PYUWeHUuro noo
oeticmeuem 2e0102UYeCKUX Ul MexXHOI02UYecKUx npuyur u m.o. Bce
9Mmo, 8 600 o0uepedb, 80 MHO20M ONpedesien 603MONCHOCMb
UCNONIL3068AHUSL PAYUOHAILHO20 CHOCO0A OYpeHusi NPUMEHUMENTbHO K
KOHKDEMmHbIM YCLOBUAM 8b10UPaAeM020 MECMOpOAHCOEHUS.
Bosmooicnocmos u yenecoobpasnocms UCNONb30BAHUSL YNOMAHYMO20
cnocoba Oypenus onpeoensemcs mMakdce U HAIuduem 6 paspese
8000HOCHbIX — naacmos. Iliacmoevle  600bl  uepaiom  gecoMma
CYWeCmBeHHYI0  pOlb 8  BONpoce  8bl0OPA  MeCmOPONCOEHUI,
Onaconpusmuslx 0151 OypeHuUs CK8ANCUH OMPAOOMAHHBIM CHOCOOOM.
Kntouesvie cnoea: cxeadicuna, mecmopodxcoerue, Guibmpul, HACOC,
20PU30HM.

B mpouecce skcrtyaTtaluu MOJ3€MHBIX BOJ103a00pOB OOBIYHO, B
OOJIBIIMHCTBE  CIIy4aeB IPOUCXOIUT  CHIKEHHE  BOJOOTIAYU.
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OcHOBHasi MPUYMHA YaCTO CKPBIBAETCS B HEMOJAJKaX C HACOCHBIMHU
obopynoBanusimu [1]. Kpome storo:

- MECKOBaHHWE, T.€. MPOPHIB B CKBAXHHY IECKa U3 BOJOHOCHOTO
MECYaHOTO TOPU30HTA;

- 3apacTanue GuIbTpa U NpuUIBTPOBOTO MPOCTPAHCTBA COJIEBHIMU
OTJIOKEHUSIMU;

- KoJpbMaTanus GpuiasTpa;

- TUIOXas Pa3TIAMHHU3AIMS BOJOHOCHOTO TOPU30HTA MpH pabouux u
IYCKOBBIX OTKa4KaXx;

- DIIEKTPOXUMUYECKast KOPPO3Us PUIBTPOB;

- YXYALLIEHUE Ka4eCTBA MUTHEBOM BOJIBI.

OnHOM M3 OCHOBHBIX HEUCIPABHOCTEHN B pabOTE CKBAKUH 3TO OTKA3
WM HEJOPAaOOTKU HaCOCHOTO 000pyAoBaHus. Jlaxke MycK Hacoca U ero
OCTaHOBKa JOJDKHA MPOM3BOJUTHCA CTPOro Mo mpaBuiaM. Tak myck
HACOCHOTO arperara Mmpu OTCYTCTBHM YCTPOMCTBa MPOTHB BBICOKOTO
JAaBJICHUS TPOU3BOAAT TPH 3aKPHITOW 3aJBMXKKE W TOJBKO TIpU
JOCTHKEHUH HOPMAJIBHOTO JAaBlieHUS (110 MAaHOMETPY) MOCTETICHHO
OTKpBIBAIOT 3aABMWKKy. OCTaHOBKa arperata OCYIIECTBIsSIETCS 0e3
OTKJIFOUEHHUS Hacoca OT DJJEKTPONUTAHUS, a TIOCTETICHHBIM
3aKpbIBAHUEM 3aJBMKKA W TOJIBKO TIPH 3aKPBITOM  3aJBUKKE
BBIKJTIOYAIOT 3JIeKTpoaBHUTaTesb. OCTaHOBKA SJICKTPOABUTATENS TPU
OTKPBITOM 3a/IBMXKKE MOXKET MPUBECTU K THAPABIMYECKOMY yAapy, a
3TO YPEBATO C MOCIEAYIOLUIUM Pa3pbIBOM MarucTpaiu TpyOoOIpoBOAOB,
HapyILICHUIO TepMETU3allMM CTHIKOB, a TaKXe MaJeHHEeM Hacoca B
CKBAKMHY. JTO TaK Ha3blBacMble aBapuUWHBIE CUTYyallUH, HO HAA0
UMETh B BHJY, YTO HAaCOCHOE OOOPYJOBAaHHME C TEUEHHUEM BpPEMEHU
u3HammBaeTcs. B Hacocax yBelIMUYMBAIOTCS 3a30pbl MEXAYy pabouuMu
KoJecaMH W YIUIOTHEHUSIMH, H3HAIIMBAIOTCS JTaOWPHHTHI KOJEC,
JIOTIATOYHBIX OTBOJOB M IUTABAIOIIMX KOJEIl W KaK CJIEACTBHE
BO3pacTaloT 00bEeMHBIE MOTEpH BOAbIL. [lorpykHOI HacoC eXeMeCTIYHO
tepsier 2 — 3% cCBOel TMEepBOHAYAJIBHOW MPOU3BOJIUTEIHHOCTH
BCJIEACTBUE (U3MYECKOTo HM3HOca ero neraneil [2]. [lpuvem HOBbIC
HACOCHI MMEIOT MEHBIINI MPOIEHT W3HOCA JeTalied YeM T€ HacCOCHI,
KOTOpbIE MPOIUIA KaMUTAIbHBIA peMOHT. Takum obpa3om, uepe3 10 —
12 mecsmeB paboThl HACOCOB B CKBaXKMHaX, OHU TepsitoT 20 — 36%
CBOEH MepBOHAYAIBHON MPOU3BOAUTEIBHOCTH, T.€. HKCIUTYaTUPOBATH
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TaKM€ HACOChl CTAHOBUTCS JKOHOMMYECKH HEIEIECO00pa3HBIMH.
CkBaxuHy HEOOXOJJMMO OCTAaHABIIMBATh Ha 3aMEHY Hacoca.

B o0mem Bce HEUCIPAaBHOCTH MOXKHO MOAPA3ACIATh Ha
MpeaynpexaaeMble, ClydailHble 1 HEOOpaTUMBIE.

[IpeaynpexnaemMple — 3TO YK€ ONHMCAaHHBIA  PEMOHT U
BOCCTAaHOBJICHHE HACOCOB. 3/€Ch TaKkKe M yXyIUleHHe padoThl
CKBa)XHMHBI BCIeICTBUE eckoBaHus. [Ipuuanabl meckoBanus [3]:

- HEMIPABUJIbHBIN 1MOA00P CETKU;

- HETIPABUJIbHBIN MO00P TUIETEHUSI CETKU;

- HETIPABUJIbHBIN MOI00p MPOBOJIOKU (QUIIBTPA;

- HemnpaBWUJIbHAs YCTaHOBKa (UIbTpa, T.. HE B BOJOHOCHOM
TOPU30HTE WK 0€3 IPaBUHHOMN OOCHIIIKY;

- IOPBIB pabouelt yacTu GUIIbTpa NpHU ONMYCKAHUU €r0 B CKBAKUHY;

- U3HOC paboueil yactu ¢uibTpa 3a CYET OOJBIIMX CKOpPOCTEH
JBUKCHUSI BOJIBL;

- paspyuieHue pabouel yactu (QUIbTpa XUMHUECKON WIH
ANEKTPOXUMUYECKOU KOPPO3HEH;

- U3HOC CAJIbHUKOB B MEXXTPYOHOM MPOCTPAHCTBE;

- U3HOC WJIM HEKaueCTBEHHasi cOopka o0caHbIX TPyO, 0Opa3oBaHUe
B HUX CBHUIIICH;

- HapyIlI€HUE IEMEHTAINK 0allIMaKoOB;

- HapylleHWE WIM HEKauYeCTBEHHAas LIEMEHTAlus 3aTpyOHOro
IIPOCTPAHCTBA.

MoryT BO3HHUKHYTh MHOIO pa3HbIX CIy4yalHBIX (aKTOPOB IpHU
COOPY’KEHMM M HalaJKd CKBaXHH. 3BecTHBI Takue BOJOHOCHBIE
TOPU30HTHI, B KOTOPBIX HECKOJBKO COCEJHUX CKBA)XXUH HMMEIOT BOAY
XOpOLIEro KayecTBa, a HOBas HMEET BOAY C IOBBIIICHHBIM
COJIepKaHUEM PA3HBIX AIEMEHTOB.
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Puc. 1. I[locmynnenue 800b1 u necka 8 CK8ANCUHY:

a) 3ampyoHOe NOCmynieHue 800bl C 3a2PAZHEHUAMU U3 HOO OAUMAKA

nocjeoHell KOI0HHbL 00CaoHvix mpyo, 6) nocmyniexue epynnosou

3a2psA3HeHHOU 800bl Yepes deghekmbl 06CcaoHolt mpyowvl U NOO OAUMAK
nocneoHell KOJIOHHbL, 8) KOHCMPYKYUSL CKBANCUHDBL C BbINOTHEHUEM B8CeX

1.

2.

3.

Hopm. 1. Jlechexmol (ceuwyu) 6 o6caouvix mpyoax. 2. 3ampyornast
yemenmayus. 3. [loobawmaunas yemenmayusi
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Abstract: the article dedicated to business workflow modeling
principle, UML notation, that is the acceptable approach to business
modeling and can be used also for business documents workflow.

The business process includes people, information and applications.
When these three elements interact together in an integrated
environment, you can increase the productivity and value of
collaboration throughout the chain. The overall goal of process
management is to optimize processes so that an organization can
respond to dynamic changes in the market and customer requirements.
Process management in firms is very difficult. A properly configured
business document simplifies and speeds up many activities.

Setting up an electronic document flow in a business is not easy. The
initial modeling and visualization can reduce the implementation of
the process, and complex manipulations with paper documents will
disappear. The workflow brings greater business efficiency, as well as
control of their flow in the business. Which documents? Receiving
mail, agreements, offers, orders, invoices, all documents that are made
by a large number of people. Startup is, for example, connivance,
deadlines, agreement expiration, penalty, expiration, etc. Faster
completion of simpler processes, their monitoring and accurate
display of throughput saves time and costs.

Keywords: UML, BPM, document workflow.
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NCIHOJb30OBAHUME UML JJIS1 BU3YAJIM3ALIUU ITOTOKA
BU3HEC-JOKYMEHTOB
Epcun ML.K. (Pecny0iinka Ka3zaxcran)

Epcun Mepyepm Katipamkulizol — macucmp unghopmayuonHvix
cucmenm,
Gaxynemem npukiaoHoU UHGoOpMamuKu,
Kazaxckuui ynusepcumem 3xoHoMuKuy, puHancos
U MeNCOYHAPOOHOU MOP208IU,
2. Hyp-Cynman, Pecnybnuxa Kazaxcman

AHHOMauusa: cmamovsi NOCEAUCHA NPUHYUNY MOOIUPOSaAHUsL OU3HeC-
npoyeccos, UML-nomayuu, Komopas s611emcs npuemiembim
NnOOX000M K OU3HEeC-MOOeIUPOBAHUIO U MOJNCem UCNOIb308AMbCSL
makoice 05l OU3HeC-npoyecco8 OOKyMeHmoobopoma.

busnec-npoyecc exmouaem arooeil, ungopmayuio U NPUIOHCEHUS.
Kocoa smu mpu snemenma 63aumooeticmeyiom 6 uHmepupo8anHoll
cpede, 6bl Modiceme NOGbICUMb NPOU3BOOUMETLHOCHb U YEHHOCHb
coemecmHol pabomwl no eceti yenouke. Qowas yeiv YNpasieHus
npoyeccamu 3aKmOYaAemcs 6 ONMUuMU3AUUU  NPoYeccos, Umoodwvl
Opeanu3ayus Mo2na peazuposamv HA OUHAMUYECKUe UBMEHEeHUs
PYIHKA U mpebosanull KIueHmos. Ynpasienue npoyeccamu 8 hupmax
oueHb  cnodicHo.  IlpasunvbHo  HacmpoeHHblll  Ou3HeCc-0OKYMeHm
ynpowaem u yckopsiem MHo2ue 0eticCmeusl.

Hacmpoums  snekmponnwii  0oKkymenmoobopom 6  Ousnece
Henpocmo. IlepsonauanvrHoe mooenuposanue u 8U3YaAIU3IAYUIL MOV
COKpAmMumyv peaniu3ayuro npoyecca, a CILONCHble MAHURYIAYUU C
OymMadcHvIMu 0oKymenmamu ucuesnym. Pabovuil npoyecc npunocum
bonvuyro agpghexmusnocmes buzHeca, a makadce KOHMPOIb NOMOKA
0okymenmos 6 ousnece. Kaxue ooxymenmoi? Ilonyuenue noumei,
002080p08,  NPeOloJCeHuUll, 3aKa308, Ccuemos-pakxmyp,  6cex
O00KYMEHMO08, KOmMopble cOelaHbl OO0NbUWUM KOJIUYECMBOM JH0O0eLL.
3anyck - smo, Hanpumep, NONYCMUMELbCMEO, CPOKU, UCHEUeHUe
cpoka Oelicmeusi coelauenus, wmpagp, ucmevenue cpoxka Oetcmeust
u m 0. Bonee bvicmpoe 3asepuienue 6onee npocmvlx npPoyYeccos, ux
MOHUMOPUHE U MOYHOE OMOOpadCeHue NPonycKHou CnocoOHoCmu
IKOHOMSM 8peMsl U 3ampamabi.

Knroueewie cnosa: UML, BPM, ooxymenmoobopom.
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At the beginning the word workflow is explained in context
business documents, its features, principles and using in business
environment. Further stated that the UML is the way of modelling of
business process, workflows and data structure. The UML action
diagram is a good way to show how various business processes are
managed in a business. The diagrams also show many different
solutions that can be taken from the beginning to the end. State
diagrams can be used as a detail of transitions or state changes when
documents can be transferred to a business. They show how
documents are moved from one state to another, and the rules
governing this change.

Business Process Management (BPM) offers tools for managing,
optimizing, automating, and transparency in both corporate and client
processes. Regardless of whether it is a matter of internal processing of
invoices, travel requests, vacation requests or settling insurance claims.
The necessary conditions for the productivity and efficiency of
processes are fulfilled if people, company applications and information
content work in mutual harmony.

Each organization should focus on streamlining workflows, while
ensuring regulatory compliance and dynamic response to the market
situation and customer requirements. Only more efficient processes
increase the value of products and provide a competitive advantage.

BPM is a sophisticated tool for managing and administering
internal and business processes throughout their life cycle. The main
requirement associated with the implementation of this solution in
the company is to increase the transparency of activities and
information flows. Thus, the manager receives a much faster and
better response to the tasks assigned to individual employees, due to
interrelationship with various corporate applications. A model is an
abstraction or representation of an object. A symbolic model is a
representation of some physical or conceptual object that is not
intended to look like an object [1].

Why is used Business Process Management in enterprises?

BPM combines the roles of users, legislation, administration, and
enterprise applications into a single composite solution, and the
business document is an important object. Many enterprise
applications manage business processes through the roles of
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individual users with limited access to documents and processes.
Due to the open nature of the system and the support of international
standards, as well as due to integration with other products from the
Open Text portfolio, managers always get the necessary information
In the right place at the right time. BPM provides integration with a
wide range of external systems: various databases, ERP systems (for
example, SAP), SCM and CRM, office applications, Microsoft
Outlook, etc. Workflow modeling is an important phase of
transition, support and development of BPM [2].

What is Workflow?

According to the Coalition of Workflow Management, a workflow
is “automating a business process, completely or partially, during
which documents, information or tasks are transferred from one
participant (resource, person or machine) to another for action.” in
accordance with the code of procedure”. The Document Management
Coalition has developed a framework for setting standards for
workflow. This structure includes five categories of interaction and
interaction standards that allow multiple workflow products to coexist
and interact in a user environment.

A key aspect of many workflow systems is the incorporation into
the organizational model, which makes it possible to define workflow
procedures regarding the roles and responsibilities of an organization.
They can be maintained separately, for example, through a directory
subsystem, with appropriate role privileges.

The complexity of integration arises from the requirements of most
workflow systems to interact with numerous other software
components, ranging from standard desktop tools such as forms,
spreadsheets and word processors, to server applications such as
document repositories and outdated applications.

We can specify workflows using several parameters:
* Actions that are part of the business process. Activity is a controlled
sequence of tasks that is done to achieve business goals.

* Users or groups of users who perform tasks or are responsible for
them.

* Relationship between these users.

* Documents that develops workflow.

Key benefits of the workflow:
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1. Increased efficiency - automation of many business processes
leads to the elimination of many unnecessary steps.

2. Improved process control - improved business process
management, achieved through standardization of working methods
and availability of audit logs

3. Improved customer service - consistency in processes leads to
greater predictability in customer response levels.

4. Flexibility - so control over processes allows their redesign to
meet the changing needs of the business.

5. Improving business processes - focus on business processes leads
to their rationalization and simplification

In short, the workflow clarifies and controls existing business
processes and helps simplify, increase competitiveness, and shorten the
entire process. Automation places high demands on accuracy and
unambiguous process specification documentation. It is able to
interpret the process definition, communicate with stakeholders of the
workflow, or start other processes and take its own actions.

In the light of technology, this is a very interesting concept, since it
integrates principles, methods and technologies in various fields of
computer science and management - client/server concept, e-mail,
DBMS, work monitoring, workflow and workflow, process modeling
and monitoring, etc.

UML in modeling of workflows.

UML is the standard notation for analyzing and modeling
information systems. This article uses only one type of UML diagram
that is optimal for modeling business processes. In general, activity
diagrams are used to model the behavior of the system and how these
behaviors are related in the overall flow of the system. Logical paths in
the process follow from various conditions, parallel processing, data
access, interrupts, and other logical ones [3].

The operation determines the coordination of the execution of the
subordinate behavior using the control model and data flow. Subordinate
behaviors coordinated by these models can be triggered, because other
behaviors in the model end up running, because objects and data become
available, or because events occur outside the flow. The execution flow is
modeled as activity nodes, connected by activity edges. A node may be
performing subordinate behavior, such as arithmetic computation,
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invoking an operation, or manipulating the contents of an object. Activity
nodes also include control flow constructs such as synchronization,
decision making, and concurrency control. Actions can form call
hierarchies that trigger other actions, ultimately allowing individual
actions. In the object-oriented model, actions are usually invoked
indirectly as methods associated with operations that are invoked directly.
Actions can also be used to model an information system to determine
system-level processes. Actions are done with documents, and they are
associated with them in each process.

Actions have no further decomposition in the activity containing
them. However, performing one action can cause many other actions to
be performed. For example, a call action calls an operation that is
implemented by an action that contains actions that are performed
before the call action is completed.

The article is devoted to the modeling of business processes of
workflow. The above explained and shown approaches are compared.

Comparison is divided into several types:

* Object notation UML offers two views of the entire area, and the
model client can see the details of the operations in the work process
with work group responsibilities.

* In UML, we can express and model one document flow across
multiple diagrams.

* The UML diagram is more focused on the whole process, its
complexity, structure and segmentation, the time sequence of actions
and responsible employees of a business or business department. This
strictly corresponds to the understanding of business users [4].

Let me now summarize the benefits and recommendations for
effective and error-free deployment of managed workflow and for its
visualization.

Why business should have a document flow in reality?

Due to the simplified, dynamic nature of the modeling approach, our
models provide a number of advantages over BPM solutions:

1. The simplified model gives enterprises the opportunity to move
from discovery to full automation faster than previously possible.
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2. Responsible workers have an active response. Business can
predict a future problem, adapt to changing circumstances and succeed
In overcoming these obstacles.

3. Business processes can quickly respond to changing
requirements. CASE tools as software support for workflow modeling
are configured through a simple, intuitive graphical interface that does
not require programming skills and allows processes to change with
the speed of your business.

4. Business centralized document administration and ensuring
accuracy of information and an unambiguous approach.

5. Managers have a faster and better business decision.

6. Employees in business have the opportunity to quickly find
business documents and determine their work status.

Why should a business have a workflow model?

1. The manager may submit information unanimously and in the
context of the entire enterprise.

2. The manager can quickly perform business tasks and more
quickly distribute responsibility for the activities of the business
worker.,

3. The manager has a higher level of document security and can
avoid using it.

4. The manager can reduce the likelihood of loss and unwanted
change of documents.

5. The manager can train and print the person responsible for the
problems in the decision-making process.

| combine the total contribution for a user of a managed and well-
established workflow at the enterprise in several points:

1. It improves customer service and partnerships and improves
communication.

2. Increases employee efficiency and minimizes risks.

3. Contributes to state legislative oversight, improves the creation
and use of business assets and ensures the efficiency of business
processes.

4. It reduces the cost of transporting, printing and storing
documents, and creates an infrastructure for managing enterprise
documents and supporting business content strategies.
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