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OPT'AHI3AIIISAA HABYAJIBHOI IISIJIBHOCTI YYHIB ITIPU PO3B’SI3YBAHHI HEPIBHOCTEI 3
IMAPAMETPOM TA MOAYJIEM

Ipu susuenni mamemamuxuy po3eisioarOmsvCs 3a0ayi, 05l PO38 S3aAHHS SKUX NOMPIOHO He JuLie 3HAHHS WKLIbHOI npo2pamu,
a i meopue 3acmocy8ants Yux 3HaHb, 30Kpema npu pose a3yeanui 3adau 3 napamempom. Po3ze’sazysanna maxux 3adau cnpuse
iHMENeKMyanrbHOMY PO3GUMKY, PO3GUIMKY JIOSIYHO20 MUCTIEHHSl MA € 2aAPHUM MAmepianom 0Jisi GiOnpayiogants Hasukie. B pobomi
HageoeHi NPUKIAU 3 OeMANbHUM ONUCOM X PO36 SI3V8AHHS, d MAKONC Y8a2d NPUOLISMbCS MemOOUYHIL CMOPOHI IX PO36 S3aHHS.
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ORGANIZATION OF EDUCATIONAL ACTIVITIES OF SCHOOLCHILDREN IN SOLVING
INEQUALITIES WITH A PARAMETER AND A MODULE

Solving equations and inequalities containing a parameter is probably one of the most difficult branches of elementary
mathematics. This is due to the fact that the school tries to develop skills and abilities to solve a set of standard problems, often
associated with technical algebraic transformations. Tasks with a parameter are of a different type. To solve them requires
flexibility of thinking, logic in reasoning, the ability to analyze the situation well and completely.

Ability to concisely and transparently write down solutions, go through all possible options and cases, apply graphical
interpretations; allow to activate creative activity and thinking: develop skills of research activity as each task with a parameter
is a small research. To solve problems with parameters requires a thorough knowledge of the properties of elementary functions,
equivalent transformations of equations, inequalities and their systems. Such tasks are offered at the external evaluation as they
allow to identify promising opportunities for participants to study in universities with a high level of requirements for
mathematical training. However, solving them causes some difficulties for students. Difficulties are caused primarily by the fact
that in the school course of mathematics they are given little attention, and at the standard level they are not present at all.
Therefore, it is useless to hope that students who have not been trained in "tasks with parameters" will be able to achieve a
positive result in a stressful atmosphere of passing the external evaluation.Experience shows that students who know the methods
of solving problems with the parameter, successfully cope with other tasks. That is why the tasks with the parameter have
diagnostic and prognostic value. In our opinion, the school should organize additional or optional classes for interested students
to study the methods and techniques of solving problems with parameters. Experience shows that the greatest effect is given by
three-stage training. In the first stage (individual), students try to solve problems on their own. In the second stage (group),
during the classes, the achieved results are discussed and full solutions and characteristics of the methods by which these tasks
were solved are given. In the third stage (individual-group) students independently come up with similar problems, which are
solved using the learned techniques and in the classroom demonstrate their solution with subsequent discussion by the
participants.

Keywords: parameter, linear equations, inequalities, modulus.

IMocTaHOBKA Ta OGIPYHTYBAHHA aKTYaJdbHOCTI
npodsaemu. CborogHi Ha IMPaKTHLI MU BCE 4YacTille
CTUKA€EMOCS 3 TUM, 10 Y4HIB HAaBYalOTh pOOUTH BCe 3a
3aJaHUM AJITOPUTMOM, HE ITOKa3ylouH, IO BCsSI Kpaca
MaTeMaTUKH KPHEThCS Y TBOPHYOCTI, Ta KPEaTHBHOMY
MIXOMi A0 pO3B’S3yBaHHS IIEBHUX BHUIIB 3aBJAHb.
Came 10 TakuX 1 BiIHOCATBCSI PIBHSHHS Ta HEPIBHOCTI
3 mapaMeTpamu. Y 3aBIaHHIX 3 MapaMeTpaMd HeMae
YiTKOTO aIrOpPUTMY PpO3B’SI3yBaHHs, a € JIMIIe
HeoOximHa 6a3a 3HaHb 3 Kypcy anreOpu Ta TBOPUICTh
CaMoro y4Hs.
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AHaji3 ocTaHHiX ociaimkeHb i myOmaikamiii.
Po3B’s3yBaHHSAM PIBHSIHB 3 TapaMeTpaMU MPHUCBIYCHI
mpami 3agiziona [.B. [2]. OcobauBocTi cucTeMHOT
opraHizamii  po3B’sI3yBaHHSA  HECTAaHJAPTHUX  Ta
ONIMITIaIHUX ~ 3a7a4  JIOCHIDKYETbCS B podoTrax
Slcincekoro B.A. Mitensmana [.M., I3romuenxo JI.B.,
Paguenxa B.M., Py6nwoBa b.B., ®denaxa [.B.,
Caparn 0.0.,  bpoacekoro A.C,  Cminenka O.K.,
Jo6ocesuua M.C., Jleiipypu B.M, E. Uena Ta in. [1-
7]. Takox He MOXHA He 3ragaTH Bimomi MoHOrpadii
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Tapni I'.T"., Jlirtaeyn Jx.E., [owia I'., bexkenbaxa E. x € [x:x,] x € [x:x;]
ta bennmana P. [8,9]. 4 0 4

HesBaxaroun Ha 3HAYHY KUTBKICTB JOCIIIKCHb
Ile THUTAaHHSI [OCHTh AaKTyalbHe, TOMY IO 3a1adi
TaKOTO THITy 3YCTPIYalOTHCS B 3aBAAHHSAX IIKUIGHEX,
paliOHHHX ONIMIIiax 3 MAaTeMAaTUKH, Y 3aBIAHHIX JJIs
JIepKaBHOI TIJICYMKOBOi aTecTarii 3 MaTeMaTHKH,
3HO.

MeTol0 CcTATTi € BHUBYCHHS Ta aHATI3 DPIi3HUX
TUIIB pIBHSIHb Ta HEPIBHOCTEH 3 mapaMerpamu 1
JIOTIOMOTa BUUTEISIM Y po300pi Ta BUKJIAJaHHI TaKHX
3aBlIaHb .

Metomn  gocaimxkenHs. s peamizamii
MTOCTaBICHOI METH Ta BHWKOHAHHS 3aBIaHb CTaTTi
BHKOPHUCTAaHO TEOPETHYHI (aHami3 MepIIoKepesT 3
MpoOIeMH TOCIIKCHHS, CHHTE3, IIOPIBHIHHS) METOAH
IOCIIIDKEHHS.

BukJjiag ocHOBHOro Martepiajy A0cC/TiIzKeHH.

Ilpuxnao 1. Po3B’s3aTi HEPIBHICTb:

[x? — 1| = a.

Posé’a3yeanns. Po3rnsHeMo BUITAIKH:

1) IIppy a >0 HepiBHICTF 3amHIIEMO
PIBHOCHIIBHOIO CYKYITHICTIO
. L [x2—1=a x2=za+1
HepiBHOCTEH: [~ 2 .
x‘—1<-a x*<—-a+1

Ilpu a >0 mnepwa HepiBHicTs: x%2 = a+ 1,
Maemo, o x € (—oo; —Va + 1] U [Va + 1; +).

Jpyra HepiBHiCTh Mae po3B’si3ok npu a € (0; 1].
IIpu a € (0;1) po3B’sA30K JaHOi HEPIBHOCTI Mae
sursig x € [—vV—a + 1;v/—a + 1]. Ilpu a = 1 gpyra
HepiBHicTh Mae BUrIAA x2 < 0 © x = 0.

@

xe(—myJa+1luJa+1 +=)

xXeER

M

) xe[—"—a+lid—a+1]
& S

2) Axmo a <0, To x €R. Jna 3anmcy
BIATIOBIi

Bionosiov: npn a € (—;0]:x €ER; mpu a > 1:
x € (—oo; —vVa + 1] U [Va + 1; +o);

npu a€ (0;1):x € (—o; —vVa+1]U
(—V—a+ L;V—a+1]U [Va+ 1; +x);

npu a = 1:x € (—o0; —/2] U {0} U [V2; +0).

Ilpuknao 2. Po3s’s13aTH HEPIBHICTE:

[x? —ax| < a.

Po3zé’azyeanns.

2 _ _
{x ax—a < O.Hepma

x2—ax+a=0
HEepiBHICTh Ma€ po3B’s30k mpu a € (—oo; —4] U
[0; +0) i meli po3B’s130K Mae BUTIAA X € [Xg; X,], A€

__a—Va?+4a __a+Va®+4a
—

Xy =" X = Po3B’s3yroun  apyry

HEpiBHICTh Maemo, 1o mnpd a € (—oo;0)U

(4;+00):x € (—o0; x3] U [x4; +0), a npu a € [0;4],
a—va?-4a __at+Va®-4a

2 14T 2

X €ER, nexz =

xe(—oxJulxg+2) | xeR x € (—oox; U [x+2)

3HaiiIeMo TepeTHH Po3B’A3KiB IBOX HEpiBHOCTEH
mpu a € (—oo; —4]. Jlns uporo Ttpeba mnpu a €
(—o0; —4] wHaHecTH pO3B’SI3KM 000X HEPIBHOCTEH.
BrneBuumocs, 1mo X3 < Xy < Xy < Xx4. JlificHo,
3HAWIEMO Pi3HUIIIO:

a—Va?+4a-a+ya’—4a _

2

X1 — X3 =

\/a2—4a:/a2+4a > 060

Vaz—4a>+Vat+4a<a<0;
a+ya?-4a—a—/a?+4a _
2

Xq4 — X =

2_ - 2
—V“‘*“Z vattia o 60
Vaz—4a>+vVa?+4a < a<0;
Takum uymHOM, mpu a € (—oo; —4] 3HaiinemMo
MIEPETHH HEPIBHOCTEN:
x; x X, Xy x
] VA LA ] 5
F777A | | AN 7

npu a € (—oo; —4] cucrema HepiBHOCTEH HEe Mae
pO3B’SI3KY;

npu a € (—4;0) mnepumia HepiBHICTH He Mae
po3B’s3Ky, a Tomy mpu a € (—4;0) cucrema He Mae
po3B’s3Ky; ipH a € [0; 4] onepkuUMoO, O X € [X; X, ].

x X, X

&

3HaiiIeMo IIepeTHH PO3B’SI3KIB IBOX HEPIBHOCTEH
npu a € (4;+00). Jnsa uporo moTpibHO mpu a €
(4;4+00) HaHecTH pO3B’SI3KM 000X HEPIBHOCTEH.
Brnepaumocsa, mo @ x; < X3 < X4 < Xx,.  JlificHO
3HaIEeMO PI3HUILIIO KOPEHIB:
a—Va?—4a-a+ya’+4a _

2

X3 — X1 =

\/a2+4a;\/a2—4a > 060

VaZ + 4a > /a2 4a = a > 0;
a+ya?+4a—a—a’-4a _

2

Xy — Xy =

vaZ+4a—a?-4a >0
B E— .

Takum uymHOM, mnpu a € (4;+o0) 3HaiieMO
[CPETUH HEPIBHOCTEIA.

1A /1 IAANNAY SN\
X X5 X X, X

npu a € (4;+00) cucrema HepiBHOCTEH Mae
PO3B’SI30K X € [xq; X3] U [x4; X2].

Bionosios: npu a € [0;4]: X €
—Ja? [q2
[a ¢12+4a;a+ t;+4a]; npu a = (4; +oo):

a—Va?+4a a-a?-4a
X€[——F————]u

[a+\/ a’-4a a+y a2+4a]
2 ! 2 ’

ITpuxnaod 3. Po3B’s13aTH HEPIBHICTH
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|x — 1] < ax. o—
, 1

Po36’asyeanna. Po3riasiHeMo BUTIaKu: xe [m 1]

1) Hexait x<1. Tomi —-x+1<axe _ 5 - »
x(a+1)=>1. . .

a) sxkmo a+1>0, o x = ﬁ; 0) axmo a + xe(m——rl relli——I
1< O,TOXS%; x € [14o0)

a+

B) sikmio a = —1, o Ox > 1, us HEepiBHICTh HE x=1 G

Ma€ PO3B’S3KY. Bionogiov: mpu a € (—o0; —1):x € (—oo; L];

B koxHOMYy 3 BHIJKIB 3HalJZEMO TIEpEeTHH
3aJ]aHOi HEPIBHOCTI 1 PO3IJIAyBAaHOTO MPOMDKKY X <
1.

a) Hexaii a > —1, tomi po3B’sDKEMO CHCTEMY
HepiBHOCTEI:

X = L 1
a
=~ a+1’ 1-——=—>0&ac€
x <1 a+1l  a+1

(—o0; —1) U (0; +0).
Opnepxumo, 1o nipu a € (0; +o):x € [L; 1].

a+1
Iz A S
|74 A -
1
— 1 X
a+1

1 . .
VY Bumagky xomu 1 < — cucTeMa HepiBHOCTeH

HE Ma€ pPo3B’ 3Ky .
x=>1,

xSl.(:)le'

Sxkmo 1 = llc)a:O, TO{

a+1
Tobrompua = 0: x = 1.

6) Hexait a < —1, Tomi poO3B’SDKEMO CHCTEMY
1

. L fx <
HeplBHOCTeI/IZ{ a+1,
x <1
1 1
2 —o0r—L
Sxmo < 1, Ti) X € (—o0; a+1], TOOTO TIpH @ €

(—o0; —=1):x € (—o; m].

1 .
Ilpn a < —1: — HE MOJKe JIeKATH HpaBiie 1.

2) Hexait x = 1. Toni x —1 < ax & x(a —
1> -1.

1
a) sikmo a — 1 > 0, TOJCZ—;; 0) sIKIO a —

1<0,Tox < ——:
a—-1

B) sikmo a = 1, To x € R.

a) Hexait a > 1, tomi pO3B’sSDKEMO CHCTEMY
1

. x>
HEPIBHOCTEU: a—-1
x> 1.

-~ —1=-"L>0oa€(0;1).
a-1

a-1

)

Opepxumo, mo mnpu a € (1; +00):—ﬁ <1
Tobro mnpu a € (1;+0) po3B’SIBKOM  CUCTEMH
HepiBHOCTEH €: x € [1; +00).

6) Hexaii a <1, TO pO3B’SDKEMO CHCTEMY
1

. Llx <
HeplBHOCTeI/II{ a-1
x> 1.

1
s cucrema mae po3B’sI30K, KOJIU — — > 1, a6o

3 BPaxyBaHHIM TOTO, L0 a <1, pPOGHMO BHCHOBOK,
mo npu a € (0;1) cucrema HepiBHOCTEHl Mae

> L
poO3B’sI30K X € [1; a—1]'

)

141

a+1
npu a € (0;1): x € [ﬁ;—ﬁ]; npu a =0: x =1;
npua = 1:x € R;mpua > 1:x € [1;4+0).
Ilpuxnao 4. Po3B’s13aTH HEPIBHICTH
lax| =1+ x.
Po3é’s1i3yeanns. Jlany HEpIBHICTh MEPEIUIIEMO Y
Bursai |al|x| =1+ x.
Po3ristHeMO BUTIAIKY:
1) Hexait x<0. Tom -lalx=1+
x o x(1+|a]) <-1. Tak sk 1+ |a|l >0,
1

TOX < — .
lal+1
x<0,
Posp’siskom cuctemu HepiBHOCTeH 1, o 1
- lal+1
Oyne x € (—oo; — |a|+1]'
2) Hexaii x>0. Tomi Jlalx=1+xo
x(lal —1) = 1.

Jnga  po3p’sa3yBaHHA
PO3TIITHEMO MiIBUIIAKH:
a) SIKIIIO
. >_- -
(1;4) ,T0ox = =
0) gkimo |a|<1leae(—1;1), o x <

OCTaHHBOI ~ HEPIBHOCTI

la] >1 e a € (—w;—-1)U

1 .
lal-1’

B) gkmo |a|l =1, To HepiBHicTH He Mae
PO3B’SI3KY.
B koxHOMYy 3 BHIAJKIB 3HaiJIeMO MEpPETUH
PO3B’SI3KiB:
a) IIpu a € (—oo; —1) U (1; +0):
x>0, )
1 .
x2S X EGTi=)
lal—1
x>0,
0) a€(-1;1): x < 1, sgKa HE Mae
lal-1
PO3B’SI3KY.

Bionosios: mpu a € (—oo; —1) U (1; +00):x €
1
(—o0; — |a|+1] u [|a|_1;+oo); npu a€[-1;1]:x €
1

(=05 = |a|+1]'

Ilpuknao 5. Po3B’s3aTH HEPIBHICTE:

x + 3| —alx— 1| = 4.

Po36’a3yeanns. Po3rinsiHeMo BUIIAJIKU:

1) Hexait x < —=3. Tomi
-x=3+a(x-Hzd4<x@-D=7+a

a) HKLuoa>1,Tox2g;

0) HKH.IO(I<1,TOXSE;

B) IIpu a = 1, HepiBHICTH HE Ma€ PO3B’SA3KY.
x> *a x < ta

npu a > 1:{ Ta-1;mpua < 1:{ ~ a-1,
x<-3 x <=3
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INepmia cucrema HepiBHOCTEH HEMAE PO3B’A3KY.

Hpyra cucrema Mae Takuid po3B’sI30K:
a€(-1;1):x€ (—00;%];
(—o0;—=1):x € (—o0; =3];mpua = —1:x < —3.

2) Hexait —3 <x < 1. Tomi x +3 + a(x —

D24 x(a+1l)=1+a.
1+a

a) ana>—1:xZE=1,

0) mpua < —1:x < 1;

B) nmpua = —1:x € R.

Maemo ocrtatouHo, 1o npu a < —1:x € (—3;1],
mpua > —1:x = 1.

3) Hexait x> 1. Tomix+3—a(x—1) =
4 © x(1—a) =1 — a. Po3rasiHeMO MiIBUNAIKH:

a) Ipua > 1:x <1,

0) MMppa<1l:ix>1,;

B) IIpua = 1:x € R.

3HaX0IMMO IIEPETHH OJICP)KAHMX PO3B’S3KIB 3
poMiXKKOM X € (1; +00) i MaeEMO OCTaTO4YHO, 110 IPU
a € (—o;1]:x € (1; +0).

Bionosiob: npu a € (—o0; —1):x €R; npu a =

npu npu ae€

—lix€(—o;1]; a=1:x>1; a=l: x>lae
7
(-1;1):x € (—o; ﬁ] U [1; +0).
BucHoBKM Ta NepPCHeKTHBH MOJAJbIIMX
po3Binok Hanpsamy. Po3p’s3yBanHs 3amay 3

rapaMeTpoM € TapHUM MIATPYHTSIM Ta IiJrOTOBKOIO JI0
MaTeMaTU4HUX TYpHipiB, omimmian, 3HO. 3po3ymino,
oo 3a7a4i 3 MapaMeTpoM — I¢ CICHU(IYHUA THIT
3aBIaHb, IS PO3B’S3aHHS SKUX Tpeba OyTH HE JHIIe
no0pe O00i3HAaHMM 13 OCHOBHUMHU TNPHHIMIIAMH Ta
cXeMaMH pO3B’S3yBaHHS, a i BMITH TBOPYO ITiXOIUTH
JI0 1X BHWpIIICHHS, MaTH PO3BHHEHE JIOTIYHE Ta
KpuTuuHe MucieHHs. CTaTTioO MOJKHa PEKOMEH/1yBaTH
BUUTEISIM MATEMAaTHKH, CTyICHTaM IIeJaroTi9HuX
YHIBEPCUTETIB MaTeMaTHYHUX CIIELIaJIbHOCTEH.
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METOJHUKA NPOBEJEHHSA METPOJIOT'TYHUX JOCJLIKEHb ITPU BUBYEHHI CTYJIEHTAMU
3BO ®AXOBUX JUCHHUIIJITH

B cmammi nposedeno ananiz nedazoeiunux i MemoOuyHUX 00CLONCEHb, NPUCEAUEHUX NPOOIEeMAaM GUEHEHHI MempOono2ii npu
npogedenti 1abopamopHux pooim 3 OUCYUNIIHU eleKmpOmexHiKa ma npomuciosa erekmponixa. [loceio aemopie ma nposedeHutl
aHaniz 0ae 3Mo2y GUHAYUMU WINAXU NOOAIbUI020 B0OCKOHANEHHS NOCMAHOBKU 1a00PAMOpHUX pobim 3 elekmpomexHiku ma
NPOMUCNIOB0T eNeKMPOHIKU 8 ACheKmi NpOo8edeHHs MempoNoiuHUX eumipiogans. Lle 6 ceowo uepey nadae modxcaugicmo
Gopmysanns 00CTIOHUYLKUX 8MIHb CTHYOEHMIB 3 MempOL02ii npu 6UKOHAHHI HUMU TAOOPAMOPHUX POOIm 3 eleKmpomexHiKu ma
NPOMUCTOBOI eneKMPOHIKU
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METHODS OF METROLOGICAL RESEARCH IN THE STUDY OF PROFESSIONAL DISCIPLINES BY
STUDENTS OF HIGHER EDUCATION INSTITUTIONS

The article analyzes pedagogical and methodological research on the problems of studying metrology during laboratory
work on the discipline of electrical engineering and industrial electronics. The experience of the authors and the analysis carried
out makes it possible to determine ways to further improve the formulation of laboratory work on electrical engineering and
industrial electronics in the aspect of metrological measurements. This, in turn, provides an opportunity to form research skills of
students in metrology at performing laboratory work on electrical engineering and industrial electronics

Modern challenges of society determine new tasks for the organization of the educational process for the training of future
specialists in various sectors of the national economy. Taking into account the urgent needs that have arisen in society in the
organization of the educational process, there is a problem in the development of appropriate methods for the formation of
students' professional skills.

Dinvestigations conducted by scientists indicate the unresolvedness of the stipulated problem, regarding the construction of
the educational process in modern conditions with the basics of metrology studied by them. First of all, you need to pay attention
to the place in the educational program of the discipline itself. For her, such disciplines as: higher mathematics, general physics,
probability theory should become propaedeutic. Which will determine the formation of students' relevant basic knowledge.
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