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INEJATOT'HMYECKHUE HAYKH

INTERACTIVE METHODS IN TEACHING MATHEMATICS: CASE
STUDY METHOD
Rashidov A.Sh.

Rashidov Anvarjon Sharipovich — PhD Student,
DEPARTMENT OF MATHEMATICS, FACULTY OF PHYSICS AND MATHEMATICS,
BUKHARA STATE UNIVERSITY, BUKHARA, REPUBLIC OF UZBEKISTAN

Abstract: new pedagogical technologies are the product of goal-oriented forms, methods
and tools of education, in particular, mathematics education. Observations show that in
most cases, the teacher works alone during the lesson, and students remain observers. In
this work, one of the teaching methods to connect the teaching of mathematics with life, to
develop students' thinking skills, to increase the effectiveness of teaching is to talk about the
"Case-study" method, examples of which are given and related to mathematics. Examples
are given on the compilation of cases from the topic “Detecting of indefiniteness,
L’Hopital’s rule” on the subject of “Mathematical Analysis”.

Keywords: new pedagogical technology, case-study method, types of cases, State
Educational Standards (SES) and model curriculum, working curriculum, e-learning
resources.

Large-scale reforms are being held in the development of Mathematics and science in
the country today, and government decisions are being adapted to improve the content of
Mathematics education with life, to increase the effectiveness of teaching, to bring up a
harmoniously developed generation for a fast-growing society. At the same time, the
introduction and application of new pedagogical technologies in the process of teaching
Mathematics is directly related to the requirements of the time.

New pedagogical technology is a product of goal-oriented forms, methods and tools of
education, in particular, Mathematics education. Observations show that in most cases, the
teacher works alone during the lesson, and students remain observers. This kind of
education does not increase the intellectual thinking of students, does not increase their
activity, and does not extinguish their creative activity in the educational process. In
addition, lessons based on advanced pedagogical technology [1-9] help students to integrate
their knowledge. develops students' thinking, teaches independent, creative thinking. After
all, the upbringing of a harmoniously developed generation is an important sign of the
cultural and educational development of society, the spiritual maturity of the nation. In this
work, we will try to explain the essence of the method "Case-study" on the example of the
subject of Mathematical analysis.

"Case-stage" - derived from the English word ("case" - a real situation, event, "study" -
to study, analyze) to carry out teaching based on the study, analysis of specific situations is a
focused method.

The essence of the Case stage method is that participants are invited to think about a real-life
situation, which describes not only the practical problem, but also the learning material that needs
to be mastered in the process of solving the problem. The analysis of the situation in this way
also has a strong influence on the student's pre-experience of future professional activity, which
is the basis for the emergence of interest and motivation to study.

Let's take a look at the mathematical types of case studies in the case study method,
which is gaining popularity today. They are divided into:

1) Practical cases;

2) Educational cases;

3) Scientific research cases.
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Table 1. Structure of cases used in mathematics

Types of Formation of mathematical cases
cases The meaning of the case Brief definition of Case Assignments
e The full content and model of the case model
- Life situations that apply -
Practical - are formed. In this case, you can add
mathematical knowledge . - . -
alternatives to find the optimal option
- The content of the case study is described. In
. Conditions of the : et
Educational . . this case, there are problems within the
. - educational process in the -
(didactic) . - problem. Case studies are used to solve such
field of mathematics - ;
problems in a department of Mathematics.
Case assignments are based on incomplete
The process of creating and information. Mathematical models are
Scientific researching, interpreting, constructed using mathematical symbols and
research and applying mathematical concepts for a number of situations, which
models can be used to solve problems in many areas
of mathematics using the case-study method.

Theme: Detecting of indefiniteness. L’Hopital’s rule.

The main purpose of case: Theoretical and practical issues of teaching the subject
"Mathematical Analysis”, the theme “Detecting of indefiniteness. L’Hopital’s rule” is an
example of how to develop an e-learning module and develop conclusions and
recommendations for improving teaching.

Learning process Outcomes:

¢ To develop students' knowledge of the L Hopital rule in detecting indefiniteness.

e To develop students' ability to use L Hopital rule to detect indefiniteness.

¢ Organize training sessions using information and communication technologies.

To successfully complete this case, students must first have the following knowledge
and skills:

Student should know: The concept of functions. the limit of the function, the product of
the functions.

Student should fulfill: study the topic independently; identifies the nature of the
problem; promotes ideas; learns to make independent decisions by critically reviewing data;
have their own point of view and draw logical conclusions; works independently with
educational information; compares, analyzes and summarizes data;

Student should acquire: communication skills; presentation skills; collaborative skills;
problem-solving skills.

Case object — undergraduate 1st year students.

Sources of information:

¢ 5130100 — SES and Model Curriculum for Undergraduate Mathematics;

+ Mathematical Analysis Science Module;

+ Special literature, e-learning resources, working curricula and others.

CASE QUESTIONS

0
1. Give a definition to the — indefeniteness.
2. Express the first rule of L’Hopital.
o0
3. Give a definition to the — indefeniteness.
o0

4. Express the second rule of L’Hopital.
CASE TASKS
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Table 2. Version | of Case tasks

Case task:
L. lim(z — 2arctgx) In x
X—>00

Case task:

2 In(Q1— x)+tgﬂ—x
lim 2

X0 ctgzx

Case task:

1
lim(L+sin? x)'*
x—0

Case task:
3

lim(cos 2x)XE
x—0

Table 3. Version Il of Case tasks

Case task:

1
Iim[aX —1J X

Case task:

. cosx-In(x—a
2. lim X( - )
x>a  [n(e” —e%)

Case task:
3. lim(1—x)"™

x—1

Case task:

4, . X r
lim| —-
H%(ctgx 2cosxj
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I/IHTEPAKTI/IBHI)EE METO/bI IIPU U3YUEHUU TEMBbI
"ONPEJAEJIEHHBIM UHTET'PAJI 1 ET'O ITPUJIOKEHUSA"
Pammpos A.I.

Pawuoos Ansapoicon LLlapunosuy — 6a306wiil 00OKMOpaum,
Kagpedpa mamemamuku, Qusuxo-mamemamuieckutl hpaxyivmenmn,
byxapckuii cocydapcmeennwiii ynusepcumem, 2. byxapa, Pecnyonuxa Y30exucman

Annomauus: Hosas nedazoeuyuecKkas MexHoNo2us npedcmasiiem ool NPooyKm
oOnpeoesieHHOl YeleHanPasieHHoU Gopmbl, Memooa u cpeocmea 00yueHusl, 8 YACHHOCIU,
mamemamuyeckoeo obpasosanus. Kpome moco, YpoKu, OpeaHus08aHHvle HA OCHOGE
nepedosuix  NedazocUYeckUx MexHOA02Ul, NOMO2AION  YUAWUMCS  061A0emb  CEOUMU
SHAHUSAMU 6 YoM, PA36UBAIONT CIMYOEHYECKOe MbIULIEHUE, YYam CAMOCMOMENbHOMY,
MBOPUECKOMY MBIUWAEHUIO U NOOYICOAIOM UX NPUMEHSMb UX HA npakmuxe. B oannou
pabome packpoimo codepaicanue memvl « OnpedeneHHblil UHme2pal u e20 NPULONCEHUSL) NO
npeomemy « Mamemamuyeckuil ananuzy». Ima mema 0OwICHICMcst paooM Memoo08, MmaKue
KAk memoo mo3208020 wmypma, memoo 3/Y/X3, memoo oyenxu, memoo CASE-STUDY.
Knroueevie cnosa: unmepaxmusHvie Memoobvl, Memoo Mo3208020 wimypma, memoo 3/Y/X3,
memoo oyenxu, memoo CASE STUDY.

HoBas menmarormueckas TEXHOJOTHSI MPEACTABISAECT COOOW MPOAYKT ONpEIeTeHHON
[IeJICHANIPaBICHHONH (OpPMBI, METOJUKH U CpeAcTBAa OOydYeHHs, B YaCTHOCTH, |
MaTeMaTHUeCcKoro obpazoBaHusi. HaOmoneHns: MOKa3bIBalOT, YTO B OOJILIIMHCTBE CIIy4acB
y4HuTedh paboTaeT OJMH Ha YPOKE, a YUYEHHKH OCTalTCS HaOMIoJaTeNsIMH. OJTOT BUJ
o0pa3oBaHWMsI HE pa3BHBA€T YMCTBCHHOC MBINUICHHE YYAlINXCS, HE IOBBIMIACT WX
AKTUBHOCTbH, TACUT UX TBOPUYECKYIO aKTHBHOCTh B y4eOHOM mporecce. Kpome Toro, ypokw,
OpraHU30BaHHbBIE HAa OCHOBE TEpPEIOBBIX MEAArOrMYeCKUX TEXHOJIOTHH, IOMOTaloT
y4alquMcsl OBJIQZETb CBOMMH 3HAHUSMHU B 1IE€JIOM, Pa3BUTh CTYJEHUECKOE MbILILUICHUE,
HAY4YUTb CaMOCTOSITEIBHOMY, TBOpUeCKOMy MbinuieHuo [1-12]. Bens BocnuTanue
TaPMOHUYHO PA3BUTOTO MOKOJIEHHSI - BAKHBIM MPU3HAK KYJIBTYPHOTO U MPOCBETUTEIHCKOTO
pasBuTHs O0IIECTBA, JYXOBHOH 3pelIOCTH HalMu. B 93To paboTe MBI MOMBITAEMCS
O00BSCHUTH CYTh PsiJi METOJIOB, MCIIOJNB30BAHHBIX MPH MpoBeaeHUe TeMy «OmpeneneHHbIi
WHTETPAI U €T0 TPUIIOKEHHS 0 MPEJAMETY MaTeMaTHIECKUI aHaIH3.

1. MeToa M03roBOro mTypMa - MPOCT B HCIOJb30BAHUN KaK Ha JIEKIUAX, TaK U Ha
MPAKTUYECKHUX 3aHATHSAX. DTOT METOJI MTHOBEHHO OXBAaThIBAET BCEX YYAIIUXCS B Kiacce H
akTUBHpYyeT uX. ToT (hakT, 4TO BCS TeMa, €e YacTh WM HAO0Op BOMPOCOB, KOTOPHIC HYKHO
3aJaTh CTYJCHTaM 10 BBIOPAHHOI 3ajaue, 3apaHee MOITOTOBICH YYUTEIEM, JACT XOPOIIU
pe3ynbTatr B pabote. MeTo MCUXUYECKO# aTaku MOKET 3aHsTh 5-10 MHHYT B 3aBUCHUMOCTH
OT peUICHUS TPOOIIEMBI.
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1) cymecTByeT Ju OonpeseeHHbIN nHTerpan Bcerjaa?

2) UeM OTIMYAIOTCS METOJbl MHTEIPUPOBAHMS 3aMEHa MEPEMEHHBIX, TpadUuecKHid
METOJl ¥ METOJ] NHTEIPUPOBAHMS 110 YaCTSAM APYT OT pyra?

3) CYIIECTBYIOT JIM METOJI, KOTOPBIi 0000IIIaeT Bce METOIBI?

2. Meton «3/Y/X3»

Tabnuya 1. Onucanue memooa «3/Y/X3»

3(51 3nan)

Y (s1 y3Han)

X3 (s X0uy 3HATH)

- IOHSTHE UHTETpaa
- IepBooOpa3Hble GyHKIHI
- OCHOBHBIE CBOICTBa

- KpMBOJIMHEHHAs
Tpamemus
- OTIpEJICNIEHNE OTpesie-
JICHHOT'O UHTErpaja
- yCIOBHUE CYLIECTBO-BaHUs

HEOTIPE/IETIEHHOTO OTIPEIEIEHHOTO HHTEerpaja - [Ipunoxenus
HHTErpana - OCHOBHBIE CBOMCTBA OTIpEIENeHHBIX
- Ta0/IUIA HEONpeeICHHBIX | OMPEIeIeHHOTO HHTerpaia HHTETPAJIOB
HMHTETpajioB - ®opmyna HproToHa- Brruncnenust ninouanei
- HHTETPUPOBAHUE JleiitOrnma IIOCKHX (uryp
HEOTNpe/IeTIeHHBIX - HEIMOCPEICTBEHHOE -BBIYHMCIICHUS JUTHHY
HHTETPaJIOB METOIOM UHTErpUPOBAHUE OTpe3Ka IUI0CKOI KpHBOI
3aMEeHa IIEPEMEHHBIX U - HHTETPUPOBAHUE JIMHUH
METOJIOM HHTETPUPOBAHUS OIIPEICJICHHBIX -[Ipumenenue
T0 YacTsIM HHTETPANIOB METOAOM OTIPEIENeHHBIX
- HHTETPUPOBAHUS 3aMeHa NepPEeMEeHHBIX U HHTETPANIOB B PELICHUN
panMoHANBHBIX (QyHKIHH, METOJIOM HHTETPUPOBA-HUA | 3aJad MEXaHUKH U QU3UKU
HEOTIpeIeTIeHHBIN HHTETpal TI0 YacTsIM
OT TPUTOHOMETPUIECKHUX - IpUOIIHKEeHHOE
GyHKIMiA BBIYHCIICHUE
OIPE/IeNIEHHBIX
MHTETpaJioB

3. MeToa «AccecMeHT» - 3TOT METO/]] HAIIPaBJICH Ha OLICHKY YPOBHS 3HaHMH ydaluxcs,
MOHHUTOPHHTA, MTOKa3aTeled yCIeBaeMOCTH M NMPAKTHYECKHX HaBBIKOB. C MOMOIIBIO 3TOH
TEeXHUKH MO3HaBaTeJbHas JEATENLHOCTh YYallUXCs IMAarHOCTHPYETCS M OIIEHHBAeTCs B
Pa3IMYHBIX 001aCTAX (TECTHI, MPAKTUUECKHE HABBIKU, YIPAXKHEHUS M0 PELICHUIO podieMm,
CPaBHHUTENbHBIH aHaNIN3, HACHTH(UKAINS CHMIITOMOB).
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Puc. 1. Pazbuska 6annos

4. Metox CASE-STUDY. Ilpu nomomu 3TOro MeToja pa3BHUBAETCS CIIOCOOHOCTH
CTYACHTOB KaK NPOSBUTH WHHUIMATHBY, OBIAJCTH TCOPETHUSCKOW CHTyaluedl W pa3BUTh
MpaKTHYCCKHE HAaBBHIKM. B CBOIO ouepenb, aHANHM3 CUTYaIlMid MOXET OKa3aTh CHIBHOE
BIUSHHE Ha TMpoIece NPO(PEecCHOHANFHOTO CTAHOBICHHS CTYICHTOB, MOCITY)XHTh WX
«po(hecCHOHATFHOMY POCTY», (DOPMUPOBAHHIO MHTEPECA W TTOJIOKUTSIFHON MOTHBAIIHA K
oOyuenmro. Keiic-meTon, Kak THI MBIIIICHHUS CTYICHTA, BOILUIONMIACTCS B BHAE OTACIBHOM
MapaJrMbl, II03BOJICT Pa3BUBATh TBOPUECKUH MTOTCHIINAI, MBICITUTh HECTaHAAPTHO.

x2

1-ii keiic. Haiinure nnomans ¢purypsl orpaHndeHHoM napadomnoit Y = ?, MPSIMBIMH X
=1,x=3 u ocbro Ox?

2-ii keiic. Haiimute miomans 3ummca 3aJaHHOTO IapaMETPHYCCKHM ypPaBHCHHEM
{x = acost

y = bsint ?
3-ii  keiic. Haiimute mmomane Qurypsl orpaHM4eHHOHM KpUBBIMH Y = 2 —
x? uyd=x?%
4-it keiic. HaWlTH JIUHY JAyTH y2 = X3nonyKy6nquK0171 mapabonpl OT Hayaia
KOOpAMHAT 110 TOYKH A (4,8)?

2 2
oo X0 Ytz .
S+t keiie. 5+ 5+ 5 = 1 Haiiti o6bem smumuncona?
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