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Formation of skills to calculate the volumes of geometric bodies

The article is devoted to the formation of students' skills in calculating the volumes of geometric bodies.An
effective reception of students' educational work at the final stage of solving the problem is proposed. In addi-
tion, the authors offer to familiarize themselves with the learning of the solution of the same problem in vari-
ous ways, which helps students to move to a higher level in solving problems, choosing the most effective
way to solve the problem. Authors analyzed the works of domestic and foreign researchers on the methods of
learning activities that help students to better learn the material, systematize knowledge, help in solving prob-
lems. One of the main points to which special attention is paid is the training of students.to study inde-
pendently and creatively in order to include them in specially organized activities on the basis of sounded ed-
ucational activities. The article also identifies the role of the student and the teacher in the process of perform-
ing independent work. An algorithm for drawing up a plan for solving problems is shown. It is noted that
most of the methods of learning activity form the necessary skills. They help students to learn the material
better, systematize knowledge, help in solving problems.

Keywords: calculation, task, solution, algorithm, method, equation, knowledge, Solution structure of the
problem, level,organize.

The theme «Volumes of geometric bodies» is one of the most complicated, but at the same time neces-
sary subjects in the 11th grade. It collected and summarized a lot of knowledge from planimetry and stere-
ometry. The ability to calculate the volume of geometric bodies is necessary for students, for productive ac-
tivities in the modern information world. Forming the'skills to represent the most important geometric bodies
surrounding us, calculate their volumes are of great practical importance, contribute to the formation of spa-
tial representations and spatial imagination of students; and this is one of the most important goals of school
education.

The theory of this topic and practical tasks also contribute to the development of: skills in identifying
the geometric situation and the formation of a creative approach to solving problems of a different kind, the
logic of thinking, cognitive activity, and the formation of observability. Forming skills in the calculation of
geometric bodies, solving geometric problems on this topic, students also acquire many practical skills that
will be useful in their future work or life. The process of forming skills to calculate the volume of geometric
bodies will be more effective if training is based on the formation of methods of learning activities [1].

The importance of studying the polyhedra and the bodies of revolution in school is difficult to overes-
timate. An important role is played by acquaintance with them in connection with the preparation of school-
children for practical life, for' work. Teacher should emphasize that the form of polyhedra and bodies of revo-
lution have many parts of machines, devices, architectural structures, household items and so on. To form the
ability of students to calculate the volumes of geometric bodies, to teach them to freely find the volume of
bodies, realizing each step, the teacher must make sure that students accept this goal. To develop cognitive
interest. The'students will have motives for learning activities. They will be interested in «How to calcu-
late»?

Following the developed methodology for forming the students' ability to calculate the volume of geo-
metric bodies, it is necessary to teach students to study independently and creatively. To do this, it is neces-
sary to include them in a specially organized activity. To develop the motives and goals of educational ac-
tivity for schoolchildren, to teach how to implement and regulate it.

To control the consolidation of skills on the topic, a good exercise is the exercise «Find an error» and
work to correct the errors found.

When forming skills to calculate the volume of geometric bodies, you can use the «Cube-Bloom» tech-
nique. On the faces of the cube are written the beginning of the questions:

1. Why?

2. Explain?

3. What's your name?
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4. Suggest?

5. Think about it?

6. Share it?

For example, a question beginning with the word «Name ....» may correspond to a simple reproduction
of knowledge.

Questions starting with the words «Why ....» Correspond to the so-called procedural meanings. The stu-
dent in this case must find cause and effect relationships, describe the processes that occur with a particular
object or phenomenon.

Answering the question «Explain ...» the student uses concepts and principles in new situations, applies
laws, theory in various specific practical situations, demonstrates the correct application of the method or
procedure.

Assignments «Suggest ....», «Think up ....», «Share ....», Are aimed at activating the mental activity of
the student. He allocates hidden proposals, distinguishes between facts and effects, analyzes, evaluates the
significance of data, uses knowledge from different areas, draws attention to the correspondence of the out-
put to the available data. There are two ways to use this technique when the teacher asks appropriate ques-
tions and the student formulates questions.

The great mathematician D. Poya said: «If you want to learn how to swim, you can safely enter the wa-
ter, and if you want to learn how to solve problems, then solve them». The solution’ of problems occupies a
huge place in mathematical education. The task is a means of mastering and controlling the achievements of
mathematical knowledge, skills and skills, as well as the main means of activating and developing stu-
dents [2]. An integral part of the ability to solve problems is the ability to conduct a search that determines
the level of the student's mathematical readiness.

The tasks develop the logical and algorithmic thinking of students, develop practical skills in applying
mathematics, form a dialectical-materialistic worldview, are the main means of developing spatial imagina-
tion, as well as heuristic and creative activity.

When solving problems for calculating the volumes‘of geometric bodies, we use the method of specify-
ing an algorithm-a formula. Since we are at the firstdevel of mastering the skills to calculate the volume of
geometric bodies, we use the cluster «Volumes ofigeometric bodies», «Square of figures». Such tasks must
be solved by ready drawings.

When solving such problems, the level of mathematical development of students is manifested. Since in
order to solve it you need to be able to work with a geometric drawing, the ability to view and select the fig-
ures necessary for the solution in the drawing. Analyzing the condition of the problem, students can select
the necessary connections and relationships in the drawing. This requires a good knowledge of the basic con-
cepts and theorems, the ability to.analyze, transform, reformulate the problem, conduct reasoning, isolate the
problem, that is, a sufficiently high logical preparation.

Learning to learn how to work with a drawing is facilitated by exercises on ready drawings that provide
invaluable assistance in mastering and fixing new concepts and theorems. It is possible to assimilate and re-
peat a much larger amount of material within a minimum of time, thereby increasing the pace of work in the
lessons.

In addition; these exercises contribute to the activation of the thinking activity of students, teach the
ability to competently argue, find common ground and make differences, compare and contrast, draw the
right conclusions. Most of these tasks are rationally used as oral exercises. When they are carried out, stu-
dents' active thinking activity takes place, which in turn leads to an effective involuntary memorization of the
definitions, properties and attributes of the studied figures. The definitions, properties and features of the fig-
ures in question are periodically repeated during the execution of a variety of exercises, resulting in a pro-
ductive memorization.

Tasks on ready drawings prepare students for memorization and independent solution of such problems
for which these exercises are elements [2]. Exercises on ready drawings allow to improve the process of
forming the ability to solve geometric problems, have a positive impact on the development of creative
thinking necessary for solving stereometric problems. Students are able to analyze the task situation, given
by the drawing, generalization and specification of the drawing. They master the methods and methods of
studying the geometric situation, the geometric drawing, analyze the condition of the problem and correlate it
with the drawing, choose the most effective way of solving the problem.

If the problem does not have an algorithm for solving it, then it is necessary to draw up a plan and solve
the task according to the compiled plan.
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1. Write down the formula for finding the volume.

2. Substitute in the formula all known quantities.

3. Ask the question: «What quantities are not yet known?», And answer it.

4. Find the unknown through known, but not used yet in the solution.

5. Calculate the volume.

It is expedient for students to formulate the methods of teaching at the stage of finding a plan for solv-
ing the problem and at the final stage when the problem has already been solved.

One of the effective methods in working with problems of calculating the volumes of geometric bodies
is the reception of work with support tasks. The acceptance of the selection of support tasks, their solution
and use in solving complex problems is aimed at developing the students' thinking abilities, developing skills
to independently update knowledge and experience, combining algorithmic and heuristic activities, high-
lighting the essential links between the elements of the task, transferring knowledge to new situations, refor-
mulating the problem , to carry out mental tests to solve it.

When teaching students to solve complex problems at the stage of finding a plan for a solution, it is ad-
visable to apply a system of instructive instructions using «support» tasks. The most important indication is
the following: «Compare this problem with previously solved» support «problems: Select the «support»
tasks that are similar to the situation with this task or part of it. In what ways can they help with the solution?
Complete the drawing. Reformulate the problem, assuming that solutions of the identified «support» prob-
lems are known. Try to solve this problem».

It is advisable to work with supporting tasks in accordance with the following stages:

1. Solve several similar tasks.

2. Find a common approach to their solution.

3. To present a general approach to their solution in the form of a prescription.

4. Apply this rule to other tasks in this series.

The study of the structure of the solution of the problem after the formulation of its solution is aimed at
understanding the general nature of the solution of the problem so.that the basic ideas and facts of its solution
could be used in solving other problems.

An effective method of teaching students at the/final stage of solving the problem is to compile complex
problems from simple ones. To achieve this, they are encouraged to do the following:

1. Analyze the solution of this problem and the structure of its solution. Formulate the problem that you
solved in the first step. Mentally solve this problem.

2. Select the component task that you solved in the second step. Formulate its condition so that the
problem solved in the first step is contained in it as a component. Mentally solve the task.

3. Continue writing tasks to the type given, using the same instructions as in point two.

Another method is to receive a solution of the same problem in different ways.

This method of teachingywhich consists in solving the same problem in different ways, contributes to a
deeper assimilation by the students of each method of solving problems, a systematic repetition by the stu-
dents of the material passed. In addition, learning to solve the same problem in different ways prepares stu-
dents for a transition/to a higher level in solving problems, choosing the most effective way to solve the
problem.

Teaching students to solve geometric problems in various ways gives the following opportunities:

* to instill interest in the subject, encourage students to think more carefully about geometry;

* develop critical and mathematical thinking;

» morefully explore the properties of geometric shapes;

* note the-property, which is not mentioned in the problem;

* obtain an interesting generalization of the problem.

It is also important that, having come in different ways to the same result, students are assured of the
correctness of the decision.

Such methods of educational work as: the allocation of support tasks, the solution and use in solving
complex problems, the study of the structure of the solution of problems, the formulation of tasks, the solu-
tion of the same problem in different ways, the choice of an effective method of solving, form the ability of
students to calculate the volume of geometric bodies.

Not all students can immediately make up their own plan for solving the problem. Such a student at the
first stage can be given to solve problems with omissions. Practical work, which reflects a brief reference
material, the basic formulas necessary for the performance of work, tasks, control questions, contributes to
the formation of skills to calculate the volume of geometric bodies [3].
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When forming the students' skills in calculating the volumes of geometric bodies, it is necessary to use
the following:

1. Drawing up a cluster on the subject «Square of figures» and «Volumes of geometric bodies». Graph-
ic organization of the material will allow students to freely and openly think about a topic, see the structure
of the material being studied. The cluster activates the activities of students, summarizes and systematizes all
the material that has been passed, which helps students form skills in calculating the volumes of geometric
bodies.

2. To develop cognitive interest, use:

a) historical information;

b) application of mathematical knowledge in the economic activity of a person, by the example of solv-
ing problems;

¢) inform the students that after completing the topic, an extra-curricular activity will‘be held, a game
on the subject «Volumes of geometric bodies». The game will support and strengthen students' interest in the
topic. The game is not the goal itself, but a means of training and education. In the process of playing, the
wonderful world of childhood will unite with the wonderful world of science, into which the students enter.
In games different knowledge, skills are formed freely.

An effective technique for forming the ability to calculate the volume of geometric bodies is to take a
study of the structure of the solution of the problem after the design of its solution. This:method is designed
to understand the general nature of the solution of the problem so that the basic ideas and facts of its solution
could be used to solve other problems. Therefore, all questions and tasks are-taken from those that were
worked out in the lesson, at home, during the control and practical work, that is, the method of studying the
structure of the solution of problems after the decision is applied.

3. Reception of the «Cube-Bloom». There are two ways to use this technique:

— the teacher asks relevant questions, tasks;

— the student formulates questions, tasks.

4. Solve algorithmic tasks for finished drawings. When solving problems for calculating the volumes of
geometric bodies, we use the method of specifying an algorithm-a formula. Learning to learn how to work
with a drawing is facilitated by exercises on ready drawings that provide invaluable assistance in mastering
and fixing new concepts and theorems. It is possible to.assimilate and repeat a much larger amount of mate-
rial within a minimum of time, thereby increasing the pace of work in the lessons.

In addition, these exercises contribute to the activation of the thinking activity of students, teach the
ability to competently argue, find common ground and make differences, compare and contrast, draw the
right conclusions. Most of these tasks are rationally used as oral exercises. Tasks on ready drawings prepare
students to memorize and independently solve problems for which these exercises are elements.

5. Training in drawing up.a plan and solving tasks according to the plan.

At this stage, you apply the work with the support tasks. This technique is aimed at developing students'
thinking abilities, developing skills to independently actualize knowledge and experience, combining algo-
rithmic and heuristic activities, highlighting the essential links between the elements of the task, transferring
knowledge to new situations, reformulating the problem, and performing thought tests to solve it.

When solving basic problems, it is necessary to use the method of studying the structure of the solution
of the problem after the design of its solution. Effectively at the final stage of solving the problem, students
are asked to compose from simple complex tasks. Known is also the decision of the solution of the same
problem in _different ways. This contributes to a deeper assimilation by schoolchildren of each method of
solving problems and a systematic repetition of the students' traversed material. In addition, learning to solve
the same problem in different ways prepares students for a transition to a higher level in solving problems,
choosing the most effective way to solve the problem.

6. Not all students can immediately make up their own plan for solving the problem. Such a student at
the first stage can propose to solve problems with omissions.

7. Practical work, which reflects the short reference material, basic formulas necessary for the perfor-
mance of work, tasks, control questions.

The use of various methods by the teacher in educational activities allows students to develop skills in
calculating the volumes of geometric bodies [4].

Formation of skills and computing skills contributes to the formation of spatial representations and spa-
tial imagination of students, and this is one of the most important goals of schooling. Taking into account all
of the above, a mathematics teacher needs to develop the ability of students to calculate the volumes of geo-
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metric bodies. To teach them to learn independently and creatively, one must include them in a specially or-
ganized activity. On the basis of sounded methods of learning activities, necessary skills are formed. They
help students to learn the material better, systematize knowledge, help in solving problems.
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I'eomeTpusiyIbIK JeHe epaiH KOJeMiH ecenTeyae OLTIKTUIIKTEPAl KANBINITACTBIPY

Makana TeoOMEeTPHSUIBIK JCHENIepAiH KOJEeMIH ecenTeyne OKYNIBUIApABIH OUINKTUIIKTEPiH KalbINTacThIPY
CYpaKTapblH 3epTTeyre apHaJIFaH. OPTYpJi €CenTepAi MICIIyMiH. COHFBl KE3CHIHJIC OKYIIBIIAPIBIH OKY-
TaHBIM/IBIK JKYMBICBIH YHBIMACTBIpyJa THIMII OOJATBHIH TOCLIL YCHHBUIIB. COHBIMEH KOcCa aBTOpIJAp COJI
MOCeJIeHI HIENIyIiH OpTYpJIi KOJJaphIMEH TaHBICTHIPAAbI, OyJI ecenTepii IIelryAe €H JKOFaphl JeHrelre
oTyre, IICUIYAIH ©H THIMAI OMICiH TaHIayFa ©Te KOMEKTeCCmi. ABTOpIap OTaHIBIK JKOHE MNICTEIIIK
3epTTeYIIUIepIiH MaTepuasIIapbiH jKaKchl MEHrepyre, OlTiMaepai Kyheaenaipyre, mpobiieManapAbl Menryre
KOMEKTECETIH OKYy iC-opeKeTTepiHiH oficTepiHe Tanmay. »kacaibl. Epekiie Ha3ap ayaapbUIaThIH OacThl
MacenenepiiH 0ipi — OKyIIbUIap/Ibl ©31HAIK )KOHE HIBIFapMAIIbUIBIK TYPFbIIaH OKyFa YHPETY, COHBIMEH Koca
oJIap el aWTHUTFaH OUTiM Oepy Imapajapbl HeTi3iHe apHa#bl YHBIMAACTHIPEUIFAH ic-IIapanapra Kocy 0oJasisl.
O3iHJIK *KYMBICTap/bl OPBIHAY Y/EpiciHe OKYIIBI ’KoHE OKBITYIIBIHBIH epeKIle pejepi, ecentepai menry
JKOCTIApBIH JKacay aJropuTMi kepcerireH. OKy >KYMBICHIHBIH KOIITET€H TACIIiepl KaKeTTi OUTIKTITKTep MeH
JaFIbUIapAbl KaJemTacTeipansl. Ockulap OKyHIBUIApFa OKY MaTepHalapAbl XKakKchl MeHrepyre, OimiMaepni
Kyleneyre, ecentepi menryre KOMEKTeCTi.

Kinm ce30ep: ecentey, Macere, LICIIIM, alrOPUTM; d/1ic, hopmMyita, 6iliM, MoceeHi 1enty, IeHrei, Kyieney.

P.2K. ToneyxanoBa, A.C. [llyneruna-Tapamyk, M.B. Apgamesa, K.JI. ITonynan

@®opMHUPOBAHUE YMEHHH 10 BHIYNCJIECHUI0 00bEMOB reOMeTPUYECKUX TeJl

Cratbst ocBsimieHa (HOPMHUPOBAHHIO Y YJAIINXCSI YMEHHH 110 BEIYHCICHUIO 00BEMOB T'€OMETPUIECKUX TEIl.
Ipemnoxen >dexTnBHEI TpUEM yaeOHON pabOTH! yJaIuXcs Ha 3aKIIOUHTEIILHOM dTalle PEIICHNUS 3a[adm.
ITomMnMo 5TOrO, aBTOPB! HPEIAraloT 03HAKOMUTBCS ¢ 00YyYECHHEM PELICHUS OJIHOH M TOH e 3a7auu pas3ind-
HBIMHCIIOCOOAMH, 4TO CHOCOOCTBYET MEPEXOo/y ydalluxcs Ha Gosee BHICOKMII ypOBEHb B PEIICHHM 3ajad,
BBIOOPY Hambosnee 3pPeKTHBHOTO crocoba UxX pereHus. ABTOpaMH MPOaHaIU3UPOBaHbI TPY/Ibl OTEUECTBEH-
HBIX U 3apYOEKHBIX HCCIEAOBATENIed OTHOCUTENBHO NPUEMOB y4eOHOH AEATEIBHOCTH, KOTOPbIE CIOCOOCT-
BYIOT JIy4IIEMy YCBOCHHUIO yJallUMHCS y9eOHOrO MaTepuaja, CHCTEMAaTH3HUPYIOT 3HAHMs, IIOMOTAIOT IIpH
pelIeHu! 3a1ad. Y7eneHo ocoboe BHUMAaHUE OJHOMY M3 OCHOBHBIX MOMEHTOB OOYUYCHUS yJaIIUXCS — ca-
MOCTOSITEJIFHO M TBOPYECKH YIHTHCS, YTOOBI BKIIIOYATh UX B CHEINAIBHO OPTaHN30BAHHYIO AESTENFHOCTh Ha
OCHOBE O3BYYEHHBIX NPHUEMOB yueOHOH AesATENLHOCTH. B cTaThe Taroke BBIAENCHA POy 00ydaromerocss u
HperoiaBaTelis B POLECCEe BBINOJIHEHHUS CaMOCTOATENbHOM padoThl. [TokasaH aropuTM cocTaBlIeHHs IUIaHA
npu perreHnd 3aaa4. OTMeueHo, 4To OOJBLIMHCTBO MPUEMOB y4eOHOU NeITeNbHOCTH (GOPMHUPYIOT HE00XO0-
IuMble yMeHHs. PopMUpOBaHHE YMEHHMIT Y yUalluXcs Ha OCHOBE JaHHBIX IPHEMOB MOMOTAET JIydIlle yCBau-
BaTh y4eOHbIH MaTepHall, CHCTEMaTH3UPYET 3HAHUsL, 0COOCHHO TIPU PEIICHHUH 33/au.

Kniouesvie crosa: BEMUCIICHUE, 33/1a4a, PELICHHE, ATOPUTM, METOJI, popMyJia, 3HAHUE, CTPYKTypa pelIeHHs
3aJ1a4y, ypOBeHb, CHCTEMaTH3aLU.
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