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Chupakhina S., Kyrsta N., Kindrachuk N. Development of auditory memory in children with speech disorders

The importance and necessity of a comprehensive study of the state of mnestic processes in order to find effective ways
and methods of correcting speech and non-speech functions in preschoolers with general underdevelopment of speech realizes
the purpose of the proposed study. The article examines the issue of auditory-speech memory development in children with
speech disorders for the purpose of improving corrective and developmental work in the inclusive space of preschool education
institutions, the key principles of a systemic approach to work with children with general underdevelopment of speech, taking
into account the peculiarity of their memory, in speech therapy; indicators, criteria, levels of formation of listening and speaking
skills are presented; the specifics of practical work with children of the specified category in the conditions of inclusive groups
of preschool education institutions are characterized; the main directions and content of correctional work, pedagogical condi-
tions under which the outlined work will be carried out more effectively are defined.

Children with general underdevelopment of speech have peculiarities of memory development, so they need a special inte-
grated system of corrective classes for the further development of various types of memory. On the basis of figurative think-
ing, figurative memory begins to develop intensively. The preservation and reproduction of information, which depends on
the amount, content, and strength of connections of the child's new experience, becomes important. Children remember words
that are logically connected better. And this indicates that logical memorization is easier for children than mechanical memori-
zation. With repeated listening, when visualizing the presented material, the presented material is also assimilated faster. A con-
clusion was made about the need for close cooperation between speech therapists and parents of children with speech disorders
for the further development of auditory memory, speech competences and the formation of the child s active role in societyetc.

Key words: auditory and speech memory, underdevelopment of speech, mnestic processes, correctional work, speech thera-
pist, inclusive groups, preschool education institutions, systematic approach.
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BUKOPUCTAHHA MIXKIIPEAMETHMUX 3B°A3KIB IIIJ YAC ®OPMYBAHHSA NOHATTA
«HAINDPYXEHICTbD EJIEKTPUYHOTI'O I1OJIS»

B pobomi posensnymo numauua opeawizayii nioxo0y 00 Memoouxu HAGYaHHA PO38 A3V6AHHIO 3A0ay 3 KypCy 3a2aibHOT
Qi3uKu 3 BUKOPUCIMAHHAM aNapamy euwjoi mamemamuxi. 3 Memoro NoOONAHHA OCHOBHUX CKIAOHOWI8 Y HAGYAHHI CIY0eHmig
PO38 S13V8aAHHI0 3a0ay (HU3bKULL PI6eHb DIZUKO-MAMEMAMUYHOL Ni020MoeKu, i0CYMHICHb 00OCMAMHIX 3HAHb, YMIHb MA HABUYOK
NPAKmMU4Ho20 3aCmMoCy8aHHs (Pi3uKi) 3anponoHO8aro NioxXio 00 MemoouKy NPOBeOeHHs NPAKMUYHUX 3AHAMb 3 (Qi3uKu, AKUl
Oasyemvca Ha UKOPUCTAHHT NOEMANHO20 QOPMYBAHHS YMiHb MA HAGUHOK. BMinna po3s’azysamu 3adaui 3 ¢izuxu eumazae
6i0 cmyodenmie 3acmocyeanus anapamy suwoi mamemamuxu. Omoice, HamMu 3anPONOHOBAHA CXeMA HOEMANHO20 NIOBUUJEeHHS]
cKkAadHocmi npu popmysanni nouamms « Hanpysicenicmy enekmpuuno2eo noisy 3 6UKOPUCMAHHAM Memooy OuhepeHyio8anHs.
ma iHmezpyeanta, AKa BUKOPUCIOBYE I0OMI SHAYEHHA GETUNUHU Y NPOCMIOMY 8UNAOKY OISl 3HAXOOXCEHHA Yi€i 8enuyuHu
y binvw cknaonomy sunaoky. Poswupeno npoyedypy oanoeo memody na sunaoku Konu elemeHmom Oughepenyiloeants 00cii-
02ICY8AH020 i3uuHO20 00 €KmY Modice Oymu He e HeCKIHYeHHO MAUll MOYKOBUL eleMenm, a Ui eneMenm Oinbul cKaaoHoi
popmu, 03 AK020 wiyKaHa Qizuuna eenuuuna 6yna oduuciena pariwe. Takum YUHOM, 3aNPONOHOBAHA ABMOPAMU CXeMA Noe-
MAanHo20 hPOPMy8aHHs YMIHb MA HABUYOK BCTNAHOBIIOE AN2OPUMM Oill 0I5 T0IUHUX NOCTIO0BHOCHEN PO38 A3VBAHHS 300aY 8i0
npocmoi ymosu 3adaui 00 Oinbul CKIAOHOI: 0Hcepeom eNeKmpUHO20 NONA € 3APAOHCEHA MAMEPIATLHA MOUKA — MOHKA HUM-
Ka — MOHKe NIGKLIblYe — MOHKe Kilbyye — MOHKUll ouck — niscgpepa. Ipudineno ysazy ocobnueocmsm nioxooy 3 3acmocy-
BAHHAM MEMOOY OUpepeHyilo8ants ma iHmespyeanHa Ons po3ensidy 6eKmopHux Qizuunux eenunur. Onamy8anHs cnyoeHmamu
3aNPONOHOBAHOO ANOPUMMY CNPUAE DiNbUL 2AIUOOKOMY POGUIKY 6MIHb MA HABUYOK D036 aA3y8amu 3a0ayi. YHieepcanbHichib
3anpoNOHOBAHO20 NIOXOJY NOEMAnHo20 PopMyeantsa Pi3uuHo20 NOHAMMA 3 HOCYNO8UM NIOBUUEHHAM CKIAOHOCMI PO3WU-
DIOE YABNEHHA CIYOeHMi8 NPO BUKOPUCIAHHSA BULOT MAMEMAMUKY ONIA PO36 SI3AHHSA 340a4 3 Qi3uKu.

Kniouosi cnosa: 3aeanvha pizura, mamemamura, Miscnpeomemui 36 a3Kku, Memoo Ougepenyitosants ma iHmezpyeamHs,
HI-Mmemoo, npaxmuuni 3aHAmms, po3e sA3y6ants 3a0a4, HANPYHCEHICMb eTeKMPUYHO20 NOTL.

3mo0yTTs 3HaHb, BMiHb Ta MPAKTUYHUX HABHYOK IPW BUBYCHHI ()i3WKH B Cy4acCHOMY TEXHIYHOMY YHiBEpCH-
TETi BUMArae BiJ] CTY/ICHTIB yMiHHS BUKOPHCTOBYBAaTH MIXKIIPEIMETHI 3B’ SI3KH, 30KpeMa BOJIOAITH allapaToM BHUIIO]
mareMatuku [1; 3]. Pi3HOMaHITHI MiX0AM A0 HaBYaHHS CTYACHTIB pO3B’sA3yBaHHIO 3a/1a4 3 (i3UKU MpeICTaBICHI
B poboTax 0araTbOX METOAUCTiB-IOCTiAHUKIB [1; 4; 5], cepen Hux, Hanpukian, [epacumosa K.B., Tkauenko I'.I.,
Ienko P.M., TopOynosuu 1.B. Tpudonosa O.M., linoeuy M.M., Ilactymenko C.M., Ceprienxo B.I1, Cycs b.A. Ta
1H. BinpLIicTh aBTOPIiB MOTOIKYETHCA 3 TUM, 1110 Y CTYACHTIB-NIEPLUIOKYPCHUKIB € TPYAHOILI ITPU 3aCBOEHHI MEBHUX
TeM 3 (i3UKH Y 3B’ 3Ky 3 HU3bKAM PiBHEM MaTEeMAaTHIHOI MiATOTOBKH [2].

30KkpeMa, MUTaHHS METOIWKHU 3aCTOCYBaHHs IH(EpeHIIOBaHHS Ta HTErPyBaHHSA IPU PO3B’sA3yBaHHI 3a1adq
3 (i3UKU B HAYKOBO-IIEJArOTiYHUX IOCHTIIKEHHAX PO3MITHYTO HE MOCTAaTHRO MOBHO [4]. OTKe, HaBYaIbHO-METO-
I9HI PO3pOOKH IIHOTO MUTAHHS 3aJMIIAIOTHCS aKTyaIbHIMH.
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Merta 10caizkeHHsA — PO3pOOUTH YHIBEpCAIbHUI MiJXiJ 10 PO3B’A3aHHS 3a/a4 3 (i3UKH, IKHI JOIOMOXKeE CTY-
JCHTaM MOAOJIATH CKIIAHOIII B 3aCTOCYBaHHI anapary BUIIOi MAaTeMAaTHKH.

Bararopiuauii tocBia podoTH 31 cryneHTamu-nepmokypcaukamu KIII iM. Iropst CikopchbKoro BUSBUB iCHYBaHHS
JICSIKUX CKIIQJTHOIIB y HaBYaHHI (i3uku. Cepell HUX MOXHA HA3BaTH TaKi: HUZbKULL PIBEHb (DI3UKO-MAMEMAMUYHOT
nio20moeKu ma 8i0Cymuicnms 00CMAMHIX 3HAHb, YMIHb MA HABUYOK NPAKIMUYHO20 3ACTOCYBAHHI Qi3uKu ma mame-
Mamuku nio 4ac po3e s3yeants 3a0au.

Js momonaHHs IUX CKJIaTHOINIB, HAaMH OyJIO 3allpOIIOHOBAHO BUKOPUCTAHHS MOETATHOTO (hOPMyBaHHS HABH-
YOK pO3B’si3yBaHHS 3a/1a4 3 (Pi3UKH («BiJ] MPOCTOrO — JI0 CKJIAJHOTO») 3a JIOTIOMOTOI0 arapary BHIIOi MaTeMaTHKH,
a came Ju(epeHIiloBaHHS Ta iHTErpyBaHHS.

B namoMy nociimkeHHI po3IIsIHYTO BUKOPUCTAHHS [ILOTO MiAXOAY MPHU BUKJIAAaHHI po3ainy ¢izuku «Enexrpo-
CTaTHKay» JUIS 3HAXO/DKECHHS HAIIPY>KEHOCTI IEKTPUIHOTO MO,

3anporoHOBaHUH miaXix 0a3yeTbcss HA MBOX 3arallbHOBIIOMHX IMPHHIUIAX TU(QEPCHIIIOBAHHSI Ta IHTETPY-
BaHHs [4]:

1. Ipunyun moscnusocmi npedcmasients 3aKony y oupepenyianvrit gopmi.

2. Ipunyun cynepnosuyii (IKIIO BETWIUHY, SKI BXOAATH 10 3aKOHY, aJUTHUBHI).

3acTocyBaHHS IIUX NPHUHITHITIB CKIAAAETHCS 3 IBOX CTAITIB!

— 1-if etam: 3HaXOIATH Ouepenyian wykarnoi eeauyuny. JIast IbOTo B OUTBIIOCTI BUMAIKIB YMOBHO PO3IUISIOTH
(hizuuHe TiJO Ha HECKIHYCHHO MaJli YaCTHHH, JIJIsl SKMX 3HAYCHHS [IYKaHOI BEJIMYUHH BiJIOME;

— 2-ii etait: niocymosyroms (inmeepyroms) sHaudeHuil éupas 1 nudepeHliiana myKaHoi BeauanHu. [Ipu npomy
Ba)KJIMBO NPABUIIBHO OOPATH 3MiHHY IHTETPYBaHHS Ta BU3HAYUTU MEXI iIHTEIpyBaHHS.

a) Anroput™M BU3HAYCHHS 3MiHHOI IHTETpYBaHHS: MPOAHANI3yBaTH, BiJl IKUX 3MIHHHUX 3aJIe)KUTh IU(EepeHIian
LIyKaHO{ BEJTMUMHH 1 sIKa 3MiHHA € HAWCYTTEBIIIONO, 1O SKil Hai3pyuHille MpoBOAUTH iHTerpyBaHHs. [licis uporo
BCI 1HIIN 3MiHHI BUPAXarOTh AK (QYHKIIT BiJI ITi€1 3MiHHOT;

0) BusHaueHHs MeX IHTETpYBaHHS: 3HANUTH KpaitHi (rpaHWYH1) 3HAYCHHS 3MIHHOI IHTErpyBaHHS.

OCOOMUBICTIO 3aCTOCYBaHHS METOYy TU(EPEHIIOBAHHS Ta IHTETPYBAHHS TS 3HAXOKCHHS BEKTOPHUX (i3Hd-
HUX BETMYHH, TAKHX K HATIPY/KEHICTh eIeKTPHIHOTO IO E , € Te, IO IpH iIHTErpyBaHHi HEOOXIIHO BPaXOBYBaTH
HE JIMIIE 3MiHY MOMYJIA, ajle i 3MiHy HanpsAMKy HECKIHYEHHO Majoro Bektopa dE. Tomy Ciijt CiodaTKy 3HaTH
npoekiii dE Ha 0Ci KOOPJMHAT, a MOTIM OOYMCITUTH BU3HAYCHI IHTETPAIH OJIepKaHUX BUpa3iB. OTpUMaHi B pe3yiib-
TaTi KOMITOHEHTH TITyKaHOi BETMYHHH £ NaloTh iHOPMAIIiIO SK TIPO ii MOTYIb, TAK i PO HApAMOK. TaKuM YHHOM,
3HAIOYH BHPA3 IS HANPY>KEHOCTI NEKTPUIHOTO TOJISI, CTBOPEHOTO MaTePiajIbHOIO TOYKOI0, MOYKHA 3HAWTH 32 OIH-
CaHMM BHIIE CIIOCOOOM HAIPYKCHICTh CIICKTPHYHOTO ITOJISl, CTBOPEHOTO TOHKOIO HUTKOIO, TOHKUM KiJTBIIEM, TCKOM
Ta miBcheporo.

VY tabnuii 1 po3mISHYTO aJTOPUTM 3HAXOMKEHHS HANPY>KEHOCTI €JIEKTPUYHOTO IOJIS 32 JOIIOMOTOK BUKOPH-
CTAHHS OCHOBHUX NIPUHIIUIIB AU(EPEHIII0OBAHHS Ta IHTETPyBaHHS.

Tabmums 1
AJITOPUTM 3HAXOJKEHHS HAMPYKEHOCTi eJIeKTPUYHOTO MOJIsI

Kpokn aaropurmy

1. YBa)XHO 3HaHOMHUTHCH 3 YMOBOIO 3a71a4i, BUSHAUUTH, AK€ TLIO TaM PO3INISIAETHCS Ta HA SIKI HECKIHUEHHO MaJli €JIeMEHTH
HOr0 MOYKHA PO3OUTH.

2. TToOynyBaTi pUCYHOK IO 33/1a4i, Ha SIKOMY 300pa3uTu
- JIa”He TiJIo;
- HECKIHYCHHO MaJluii eJIeMEHT TiJia 3apsaoM dg;
- BIJICTaHb # BiJl €JIEMEHTAPHOTO 3apsny dq 10 TOUKU A, B sKiil 3HAXOMUTHCS HAIIPYKEHICTB;
- HalpsIMOK BEKTOPA HAMPY>KEHOCTI B IiH TOYIII, @ TAKOXK HOTO MPOEKIIiT Ha 0Ci KOOP/NHAT.

. = . . d
3. BU3HA4UTH €IEMEHTAPHY HANpyx)eHicTs dE y npoekiisx Ha oci koopauHar: dE, = k-r—?eﬁ,

. _ . 1 P
1€ e, — MPOEKIlisl opTa € Ha n-Ty BiCh; k=-——=9.10° . L2

47[80 Kn
3aysaoicenna: SKIO TLIO CUMETPUYHE, TO JOCTaTHBO BU3HAYUTH IPOEKIII0 BEKTOpa HAIPYKEHOCTI Ha BiCh, sIKa CHIBMAJae

3 BICCIO CUMETPii, OCKLIBKU NPOEKii Ha iHIM 0ci B3a€EMO KOMIIEHCYIOTHCS 332 PaXyHOK CHUMETPIi.

4. BuzHauuTy eneMeHTapHuit 3apsia dq:
SIKIIO TLJTO

2

— JiHiliHe dg=A2dl = % -dl;
— IIIOCKE dq=ods= %-ds ;

—00’emue dq:pdv:%-dv‘

3ayesaoicenns: TYT 1 naji MU BB2KAa€EMO, 10 3apsi]] PO3MOIICHHIA PiIBHOMIPHO. SIKIIO 1€ HE TaK, TO IYCTHHY Tpeba po3risiaTu
sK QyHKI0 Bij BincTadi (To0T0 A = A(7); 6 = o(7); p = p()).
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[TponorxeHHst TadbmuI 1

5. IMigcraButu oxepkane dq y dopmysty st dE.

6. BupasuTH BCi 3MiHHI, SKi BXOAATH 10 Ofiep:kaHoi popMyIi, uepe3 OfHYy 3MiHHY, MO SIKiil Hai3pyuHillie MPOBOAUTH IHTETPY-
BaHHs (HAIIPUKIIAA, KYT (0 MiXK HAIIPSIMKOM BEKTOpa ¢E Ta HOPMAJUIIO JI0 CTPYKHS, a00 TiIECHUi KyT Q ).

7. 3anmcaty po3paxyHkoBy Gopmyny E, = jdEn.

8. BusHauutu Mexi iHTErpyBaHHS, SIKi 3aJI€)KAaTh BiJl MApaMETPiB Tia (MOBKUHU L, paaiycy R, KyTa ¢ 4H iHIIL).

9. IlpoBecTu iHTErpyBaHHS ISl KOXKHOI 3 IPOEKIii BekTopa dF Ha 0Ci KOOpJHUHAT.

10. 3HaiiTi MOIYTb HANIPYXKEHOCTI B 3a1aHiii Toumi: £ = ZE,% .
n

11. Oneprxatu KiHIEBHH pe3ysIbTaT Ta 3pOOHUTH HOTO aHai3.

Cxema MpHKIAAiB MOETATHOTO (JOPMYBAHHS BMIHHS PO3B’S3yBaTd 3ajadi 3 INiJBUIICHHSIM DPiBHS CKIaJHOCTI

MpUBECHA y TaOIuII 2.

Tabnuns 2

CxeMa noeranHoro (popMyBaHHs HOHATTS HANPYKEHOCTi eJIEKTPUYHOIO TOJIS

Hpukaan 1 MarepiajbHa TO4Ka 3aps/y ¢, sSIKa 3HAXOAUTHLCS Ha BIICTaHi 7 BiJ] TOYKH A
A g
MamntoHok o am 1
. —r.4
Hampy>xenicts E=k VT
Mpuician 2 ToHka HUTKA JOBXHHH L, 3apspKeHa PiBHOMIPHO 10 3apsay ¢. Touka A po3ramioBaHa
p Ha BIJCTaHI a BiJ HUTKA
MaittoHok

HeckinuenHo manuii
eJIEMEHT Tija

Touka HECKIHUEHHO MaJIoi JOBKUHH dl 1 3apsany dq

EnemeHTapHa HaIlpyKeHiCTh
y IPOEKILISX Ha 0Ci KOOpAUHAT

dE, =kd—gcos¢; dE, = kd—gsin(o
r r

Enemenrapuuii 3apsi dg=2Adl = %dl
dE, kQ ﬂCOS¢ I=a-igp Q ¢COS¢
. r=alcos go L
HanpyxeHnictb 0 d Q d(o
dE, =k— —s1n¢) k sing
P
PospaxyHkoBa popmyia E, = I k % sin ¢ ——do; E, = ‘[ k= Q sin ¢ dp. E=, |E? + E2
P
Qo =-r/2 -
(pl = T
2 L —>w E=k~
Pesynprar ) , =7/2 ( ) a
q i =— L .
(YacTHHHI BUTIAKH) 3) P="P g Do = 2% E=2k l%sm Dy
D, =P
¢, =0 L O . o
) _ gn =" E=2k 7, sin%

P, =P
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ITponorxeHHsT TaOMHII 2

Hpuxaan 3

Tonke miBKiIbIE pagiyca R 3apspKeHe piBHOMIpHO 110 3apsiay Q. Touka A po3ramoBaHa
Yy TEOMETPUYHOMY LIEHTPI MIBKIIbLS

ManroHok

HeckinueHHO Manuii e1eMeHT
Tina

Touka HECKIHUEHHO MaJIoi JOBKUHH dl 1 3apsany dq

EnemeHTapHa Halpy>KeHICTh dq _r 499
y TIPOEKIIiSX Ha OCi KOOPIHHAT dE, =k RSP dE, =k-ysing
Enemenrapuuii 3apsi dg=Adl = Q dl= ﬂ%-Rd 7]
Rd .
Hanpyskenictb dE, =k QR Rz(p cosp; dE, =k QR Rgz(ﬂ sin g
cos @ Q sing )
PospaxyHkoBa dopmyrna k= Q. dp; E,= | k= dp; E=|E;+E;
I R N o

P E=2k2

e3yJIBTar R
Mpmkan 4 Tonke Kinbue pagiyca R 3apspkeHe piBHOMIpHO 10 3apsiay Q. Touka A po3TamioBaHa Ha

P A OCi1 KUTBIISI HA BIJICTaHi @ BiJl HOTO TUIOLMHA
MaittoHok

Hecxkinuenno Manmii e1eMeHT
Tina

Touka HECKIHUEHHO MaJoi JOBKUHHU dl 1 3apsany dg

EnemeHTapHa Hapy>KeHICTh
y MPOEKIIIAX HA OCi KOOPIUHAT

dq _0
dE, k cosgo, dg = ﬂdl—mdl

Enemenrapuuii 3apsan

dg = 2dl =52 Q i

Hanpyxenicts dE, k—zgR ﬂcosw, dE, k—Q ﬂsm(p
E =[x 2 .d 2, 2 T
Po3zpaxynkoBa popmyra TSR, 50050, E=|E; +E . E=|E; +E,
()
E=kSok 2
Pesynprar 2 ( R+ az)
Momkran 5 Toukuii Auck pagiyca R 3apsykeHuidl piBHOMIpHO 10 3apany Q. Todka A po3ramoBaHa
p A Ha OCi JIMCKa Ha BIJICTaHi @ BiJl HOTO IUIONIMHY, 1 TUCK BUIHO i3 HEl il TUIECHUM KyToM Q
MasntoHok
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ITponorxeHHsT TaOMHII 2

Hecxkinuenno Manmii e1eMeHT
Tina

HeckinyeHHO TOHKe KiJibLE pajiyca 7 i 3apany dg

EnemeHTapHa Hanpy>KeHiCTb
Y MPOEKIIisAX Ha 0CI KOOPAWHAT

dE, :kd—gcosgo
r

Enemenrapuuii 3apsan

2

dg=ods= ia’s
TR

ds ds 0
: dE. = k2B cosp =B cosp=aq = k-£_.a0
Hanpyxenicts x TR 72 cos@ ) cos@ pys
Q
Po3zpaxynkoBa Gopmyna E. = J.k %2 dQ
v
E= k% Q
Vi3
Pesynsrar 1 _S_ 7R? E= kQ
(UacTHHHI BUITAIKH) )a—>0=0Q a’> a2 a?
2) a>0=>Q=27 E=k%§

Mpuxnan 6

MiBcdepa paxniyca R 3apsipkeHa piBHOMIpHO 110 3apsiny Q. Touka 4 po3ramioBaHa y HeHTpi
nischepu

MairoHOK

HeckinueHHO Manuii e1eMeHT
Tijta

HeckinueHHO ToHKe KiJIbLE pajiyca r i 3apany dg

EnemeHTapHa Hapy>KeHICTh
Y MPOEKIIIAX HA OCI KOOPIUHAT

dE, =k%cos¢); dE, :kﬂsin(p

R2
dg=ods= Q ds = Q 27rdl =|r = Rsing|=
) 1 228" T 22R? ¢
Enemenrapnwmii 3apsin 0
SRR 27 Rsing-Rdg
) .
HanpyxeHicTh dE, =k 27%2 27zR SlnR ggcos pdp
/2 Q
PospaxyHnkoBa popmyna E = j kﬁ-sin pcospdo
0
Pesynbrar E= kT%z

BucnoBku. 3acTocoByioun moeranae GopMyBaHHS (i3UIHOTO IMOHATTA, MEPEXil Bill IPOCTOTO A0 CKIaTHOTO
crpusie OLIBII TTUOOKOMY Ta MIITHOMY PO3BHTKY BMIiHb T4 HABHUYOK PO3B’SI3yBaTH 3ajadvi, JO3BOJIIE OCOOUCTOCTI
CMUIMBO CTaBUTHUCS JI0 PO3B’3yBaHHS HOBHX 3a/1a4i OUIBII CKIIQJIHOTO PiBHSL.

3acTocyBaHHS MIKIPEIMETHHUX 3B’ A3KiB ITi/T 4ac po3B’sI3yBaHHS 33a7a4 3 (Pi3MKH PO3IINPIOE YSBICHHS CTY/ICHTIB
IIPO BUKOPHUCTAHHS MaTeMaTHKH, PO3BUBAE HAYKOBO-(hi3NIHE MUCIICHHS, CIIPHUSE PO3BUTKY TBOPUOCTI.
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Chursanova M., Gareeva F., Matvieieva T., Drozdenko O. The use of interdisciplinary relations during the
Sformation of the “Electric field vector” concept

The article addresses the issue of organization of the approach to teaching methods for solving problems in the general
physics course using the apparatus of higher mathematics. In order to overcome the main difficulties in teaching students to
solve problems (the low level of physical and mathematical training, the lack of sufficient knowledge and skills in the practical
application of physics), the methodological approach of conducting practical classes in physics is proposed, which is based on
the use of step-by-step formation of skills. The ability to solve physics problems requires students to use the apparatus of higher
mathematics. Thereby, we have developed a scheme of gradually increasing complexity in forming the “Electric field vector”
concept using the method of differentiation and integration, which applies the known values of a quantity in a simpler case to
find this quantity in a more complex case. The procedure of this method has been extended to cases when the element of dif-
ferentiation of the investigated physical object can be not only an infinitesimal point element, but also an element of a more
complicated shape, for which the desired physical quantity is already calculated. Thus, the authors’scheme of the step-by-step
formation of skills establishes an algorithm of actions for logical sequences of solving problems from a simple example to
a more complex one: the source of the electric field is a charged material point — thin thread — thin half-ring — thin ring —
thin disk — hemisphere. Attention is paid to the peculiarities of the approach with the use of the differentiation and integration
method for consideration of vector physical quantities. Students' mastering of the proposed algorithm contributes to the more
profound development of skills and abilities to solve problems. The versatility of the proposed approach of the step-by-step
formation of a physical concept with the gradual increase in complexity expands students' ideas about the use of higher math-
ematics to solve problems in physics.

Key words: general physics, mathematics, interdisciplinary relations, method of differentiation and integration, DI-method,
practical classes, problem solving, electric field.
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