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inclusive classroom teachers, there are still many unresolved problems that need to be developed.
In particular, this is the definition of organizational and didactic conditions for conducting
lessons. The purpose of the article is to determine the organizational and didactic conditions for
the formation of communicative competence of students in inclusive classes in the lessons of the
integrated course "I explore the world". Among such conditions, we identified: a) the formation of
an educational environment favourable for active communicative activity of primary school
children; b) an individual approach to each student in an inclusive class during lessons; c) the use
of practice-oriented teaching methods that integrate cognitive and communicative activity of
primary school children. These conditions were taken into account at the lesson planning stage by
defining a clear structure for each lesson, a planned variety of methods, changing student
activities, group and pair work, and non-standard lesson types. The features of the integrated
course allowed the use of active cognitive methods, where students communicated while exploring
the world around them: observations, practical work, group projects, etc. An important
background in the lessons was the friendly atmosphere in the classroom, which stimulated the
development of communicative competence of primary school children. The problems of inclusive
education in primary schools in Ukraine require further development at the level of practical
implementation in various educational fields.
Key words: primary school children, integrated course "I explore the world", inclusive
education, communicative competence.
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THTETPAIIISI MATEMATHUKHA TA AHTJIIMCBKOI MOBH B YMOBAX
MNPOPLIBLHOI IIKOJIN: KYJbTYPOJOI'TYHUN TA HEMPOIICUXOJOI'TYHUN
X0

Y emammi pozenanymo moowcniueocmi inmezpayii mamemamuky ma aHeaiticbKoi Mo8U 6
cmapwii  WKONi uYepe3 BUKOPUCMAHHA KYIbMYPONOSIYHUX 36 A3KI6 YV MeHcax MemoOuKu
npeomMemHo-mMo8H020 inmezposarno2o Hasuyanus (CLIL). Axkmyanenicms inme2posano2o Hag4aHHs
OOIPYHMOBAHO CYYACHUMU BUKIUKAMU YKPAIHCOKOI 0C8IiMuU, 30Kpema yMO8amu 80EHHO20 4Acy,
eMOoYiliHOo0 HecmabibHicmIo 3000Y8ayi6 0C8imu ma nepexo0om 00 npopinbHOI cmapuioi WKoU.

Ocobnusy  ysaey  npuodileHO  KYIbMYPHO-8I0N0GIOHOMY  NiOX00y mMa  CYYACHUM
HEUPONCUXONIOCTUHUM QOCTIONCEHHAM, KL 008005Mb, WO 3ATVYEHHS KYIbMYPHO20 KOHMEKCM) 00
HABYAHHA MAMEMAMUKU CHPUAE PO3GUMKY KOSHIMUBHOI 2HYUKOCMI, KPeamueHOCmi, eMOyitiHoi
CMIUKOCMI Ma 3HUNCYE PiBeHb MamemMamudHoi mpusodxcHocmi. Ilnmezpayisi mamemamuxy ma
AH2NIUCLKOI MOBU PO321A0AEMbCA AK epeKmuHull 3acib po3eUmKy aHATIMUYHO20 MUCTEHHS,
KOMYHIKAMUBHUX YMiHb | MOMUBAYIi YUHI8 00 HABUAHHSL.

Y cmammi 3anpononosano npukiadu mamepiany oas inmezposanux ypokie 11 xnacy 6
nepioo nosmopenuss ma niocomosxku 0o HMT. Ceped 3anpononosanux 6uodié OisibHOCMI —
002080peHHA  AHIOMOBHUX (DINbMI6 NPO BUOAMHUX MAMEMAMUKIE, aHANI3 MamemMamuyHux
enemMeHmie y CY4acHiu aHeIOMOBHIU KYIbMYPI, ad MAKOMC IHMe2po8aHi 3aHAMMSA, NPUCBAYEHT
Jvwicy Kepponny sk mamemamuxy, 102iky ma nucbmeHHuky. Ocobaugy ysacy npuoiieHo
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BUKOpUCMAHHIO 2pu «[]yOnemuy» ma 102i4HuUx napadoxcie 3 meopy «Anica ¢ Kpaini ous» ons
PO36UMKY KPUMUYHO20 MUCTEHHSL, I02IKU Ma MOBIEHHEGUX HABUUOK.

V' pezynomami Oocniodicenns 3poOneHo BUCHOBOK, WO KYIbMYPOIOSIUHO OPIEHMOBAHI
inmeeposani ypoxu Ha ocnosi CLIL ma imniemenmayis cy4acHux HeUpoOnCUxonociuHux nioxooie
CRpUAIOMb NIOBUWEHHIO eqheKMUBHOCME HABYAHHS MA PO3BUMK) MAMEMAMUYHOL 1l KOMYHIKAMUBHOT
KOMNEemeHmHOCmell YYHi6 CIMapuloi WKOIU.

Kniouogi cnosea: memoouxka HaguaHHs Mamemamuku, NpeoMemHO-MOSHE I[HMe2posaHe
nasuanns (CLIL), Kyiomypro-6i0noGioHuil KOMNOHEHM, THMEe2POBAHI YPOKU MAMEMAMUKU ma
aHenitcbKoi Mosu, cmapuia wkoaa, niocomoska 0o HMT.

ITocTanoBka npodseMH. YKpaiHCbKa CHCTEMa CEPEAHbOI OCBITH Hapa3li Mae YMMao Ipoo-
JIEMHHX MICIIb: YaCTHHA 3 HUX TT0B’3aHa 3 TOBHOMACIITAOHUM BTOPTHEHHSIM (BIJICYTHICTH O€3MEUHUX
YMOB JJIsl IPOBEJICHHS 3aHSTh, BIJICYTHICTH CBITJIA, 3B’A3KY, HECTAOUIbHUI IICUXOEMOLIIHHUNA CTaH
YYaCHHUKIB TIPOIIECY, MiIBUIIICHA MMPEIMETHA TPHBOXKHICTD TOIIO), 1HINIA YACTHHA — 3 IMPOAOBKCHHIM
pedopmyBanHIM cucTeMu (TIepexia A0 CTapioi mpodiIbHOT KO, BIAOBITHO 3MiHA MEPEeXi KL,
30UTBIICHHS] YaCTKM IHTETPOBAHOTO HABYaHHS B OCBITHROMY IIpPOIECi BiJl MOYATKOBOI IIIKOJIH).
OcrtaHHe 3HaXOIUTh BiI0OpaKEHHSI B MOSIB1 IHTEIPOBAHKX KYPCiB, IHTETPOBAHUX MPOEKTIB, 301IbIIICH-
Hsl YaCTKH IHTETPOBAaHHUX YPOKIB B OCHOBHIHN Ta crapiiil mkodmi [1]. BinxnoBinHo cydyacHuii BuuTenb
33CO 3riaHo 3 podeciiiHuM cTaHTApTOM IMOBHHEH BMITH pPeai3oByBaTH Taki (hopMu HaBUaHHSA [2].

JA7st yCHinHOoro o€ THaHHS MaTEMaTHKH Ta aHTJIIIChKOT MOBH Ha pa3i BUEHI-METOANCTHU Pi3HUX
KpaiH HpPOIOHYIOTh METOJUKY IMPEAMETHO-MOBHOro iHterposaHoro HauanHs (CLIL), ognum 3
HAIPSIMKIB 3aCTOCYBaHHS SIKOTO € BHUKOPUCTAHHS KYyJBTYpPOJIOTIYHOTO TOTEHIIATy AaHTIIOMOBHHX
kpaiH [3]. Lleit HanpsM cyronocHuii 3 cyyacHUMU pe3yJibTaTaMy HeHpoQi31010riuHUX, ICUX0JIOTIY-
HHUX JOCJI/DKEHb OO0 TO3WTHUBHOTO BIUIMBY HABYaHHS MAaTEMAaTUKU 4epe3 NPH3MY KyJIbTYpH,
OCKUIBKH B POOOTY BKJIFOYAIOTHCS IITH 3 PI3HUMH TUIIAMH MUCIIEHHS Ta CIIPUHHATTS, TOKPALYEThCS
TXHIM ICUXOEMOIIMHUN CTaH, 3HIKY€ETHCSI MaTeMaTUyHa TPUBOXKHICTb.

AHani3 JpociikeHb Ta myOmaikauwiii. IcTopito BUKOpHCTaHHS PI3HOMAaHITHMX (akTiB i3
KyJIbTYpH Ta 1CTOPIi Y HaBYaHHI MaTEMAaTUKU B PI3HUX KpaiHax CBITY MPEJICTABICHO B MIAPYYHUKY
O. Kapna ra I'. Illy6pinra (2014) Handbook on the History of Mathematics Education [4].

JlocTiKeHH s II0/10 TO3UTUBHOTO BIUTUBY TAKOTO COIIOKYIBTYPHOTO i IXO/TY 10 HAaBUYAHHS Ma-
TEeMaTHKH Ha IICUXOJIOT1YHUM cTaH 3/100yBauiB, pO3BUTOK iXHBOI KPEaTUBHOCTI, KPUTUYHOTO Ta IIPOC-
TOPOBOI'O MHUCJICHHS 32 OCTaHHI POKH CTaJIU MOIIMPEHIIINMHU, TOPIBHIHO 3 MEepHIoko Aekanorn XXI-
IO CTOMITTS. IX pe3ybTaTy HaBeeHi y TaKMX MyOMiKallisx: CreliaibHOMy BHITYCKY XypHaTy «Brain
Science» (2026) [S], B ornsnosiii crarti P. Jleiikin, X.FO. Iy, JI. Axcapi Ta iHmux (2025) [6], crat-
Tix 1. Xaiipynnica, [Ix. Maiipinra, [.Cynipmana, K—A. Poapireca Hiero (2025) [7], A. KB. ®oys3i,
M. Awmirt (2025) [8], A. Ecminaca ta JI. @ymic (2022) [9] O. borarenkosoi, B. XKupyn, . [omims,
I. HImaunucekoro (2023) [10].

Meta cratri. /lemoHcTpalis KeiciB Ul IHTETPOBAaHUX YPOKIB MareMaTUKU Ta aHIJIHCHKOT
MOBH 3 KyJIbTYPOJIOTIYHUM KOMIIOHEHTOM Ha OCHOBI KYJBTYypHO-BianoBigHOro minxoay (Culturally
Responsive Teaching) meromukum mnpenMeTHO-MOBHOTO iHTerpoBaHoro HadanHs (CLIL) ta 3
ypaxyBaHHSM Pe3yJIbTaTiB Cy4aCHUX HEHPO-TICHXOJIOTIYHUX JOCTIHKEHb.

Buxkiiag ocHoBHOro matepiany. JlOCTiTHUKM METONMKH HAaBYaHHS MAaTEMaTHKH, a 3TOJOM
Helpodizionoru Ta MCUXOJIOTH MOYMHAIOYM 3 JIPYToi MOJOBHHU XX-TO CT. IEPIOJUYHO 3BEPTaIH
CBOIO yBary Ha BIUIUB BHUKOPHUCTaHHS KyJbTYpOJIOTIUHMX (DaKkTiB MPU BHUBYEHHS MaTeMaTuku [4].
[Toyanocs Bce 3 eKCIIEPUMEHTIB 11010 YPI3HOMaHITHEHHS MOJJaHHS MaTeMaTHYHOTO MaTepianry s
JiTeH, y SKUX MPUBATIOBAIIN PI3HI TUIM MUCIICHHS Ta COPUIHATTS: Bi3yalliB, ay/ialliB, KIHECTETHKIB,
JIMCKPETIB; Ta CTBOPEHHS HANPSIMKY €THOMaTeMaTukH. Hapasi 11e mUTaHHS aKTUBHO JOCIIIKYETHCS
HelpodizioaoraMu Ta ICUX0JI0TaMU, 30KpeMa BiAMOBIAHI JOCTIKEHHS (Pe3yIbTaTH SKHX HaBeIeH,
Hanpuknan, y [5], [7], [8] moka3yroTs, 110 iHTErparist KyJIbTYpHHX €JIEMEHTIB Y HABYaHHS MaTeMaTHKH
aKTUBY€ HEHMPOHHI MEXaHI3MU THYYKOCTI MHCJICHHS, 3HW)KYE CTpEC IIiJ] Yac HaBYaHHS, BiJIITOBITHO
MIIBUIIIY€E EMOITIHY CTIHKICTh, aKaJIeMiuHy YCHIITHICTh 3100yBaviB OCBITH. Bee 11e € BaXKIMBUM ISt
YYHIB Y CyYaCHHUX YKPAiHCHKHUX OCBITHIX peastisiX, i/l 9ac MOBHOMAIITAOHOTO BTOPTHEHHS.
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He € Bukmo4eHHsM y TakoMy IpOLECi iHTerpalis MaTeMaTUKU Ta aHriichkoi MoBU. Taka
IHTerpawis JBOX HECHOPIJHEHHUX JUCLUIUIIH 3 BUKOPUCTAHHAM KyJbTYPHOTO KOHTEKCTY CTBOPIOE
CepeoBHIIEe, JIe 00MABA NPEIMETH B3a€EMHO JOMOBHIOIOTH OJWH OJHOTO [7], CIPHUSIOUYN PO3BUTKY
AQHAIITUYHOTO Ta KPUTUYHOIO MUCIICHHS, MOBHO-KOMYHIKAaTUBHOI KOMIIETEHTHOCTI, IiJBHIIYIOTbH
MOTHBAIIII0 70 HABYaHHS, a BpaxyBaHHS HEHPOHAYKOBMX IIJXOJIB y HABYaHHS MaTEMAaTHKH
HO3UTHBHO BIUIMBAE HA PO3BUTOK IPOCTOPOBOIO MMCIIEHHS Ta KPEATHBHOCTI, PO3LIMPIOE PaMKH
KyJbTypHOI 00i3HaHOCTI y4HIB [8]. MKKYJIBTYpHI OCBITHI HPAKTUKH JONOMArarTh 3100yBadam
Kpallle CpaBIIATUCS 3 a0CTPAaKTHUMM KOHILIEITAMH Ta HECTaHIAPTHUMM 3a/1auamu [6)].

V crarri aBTopiB «The Use of Online Platforms In The Implementation Of Subject-Language
Integrated Teaching Of English And Mathematics» [11] Oys10 po3risiHyTO A€sKi 3arajibHi MiAXOIHU JI0
BUKOPUCTaHHS METOJIMKH IPEJIMEHTHO-MOBHOTO iHTerpoBaHoro HaByaHHs (CLIL) no HaByaHHS
MaTeMaTHKH Ta aHIIHCHKOI MOBH B CTapIiiil mpoduIbHIN mKom. Sk 3a3Havanock y 1 crarti [11],
HalKpammx yac yis aktueHoro Bukoprctands metonuku CLIL y 33CO — 11e moBTOpeHHSs MaTepiay,
1110 IpHIIaJiae Ha Apyruid cemectp 11 kiiacy, OCKUIbKU caMe B LieH mepio]] BiI0yBa€THCs MiJrOTOBKA /10
HMT, mij 9ac sSIKoro Ba)IIMBOIO € PO3BHHEHA KOTHITHBHA THYYKICTh Ta C(DOPMOBaHA CTPECOCTIHKICTb.

«Kynbryponoriunuii komnoneHT» meroauku CLIL peanizyerbes yepes KyinbTypHO-BIIIOBII-
aui miaxin (Culturally Responsive Teaching) Ta Mo)ke BKITFOUaTH: 03HAHOMIICHHS 3 MATEMATHYHUMH
BIIKPUTTSAMH aHTJIOMOBHHUX KpaiH, po3riin Oiorpadiii IXHIX BIIOMHMX MaTeMaTHKIB, JOCHIHKCHHS
CHCTEMH Mip 1 Bar, II0 BHKOPUCTOBYIOTHCS B IIMX KpaiHaX, Ta 3aJydeHHS M€l CHUCTEMH JI0
(bopMy:TIOBaHHS YMOB 3aB/IaHb, iX po3’s13yBaHb TOLIO.

Ha namr moryisiz, A7t crapiioi IIKOJH JOUUTBHO PO3IIISIIATH MaTepial, OB’ si3aHui 13 6iorpadis-
MM BUJIATHUX MaTeMaTHKiB. Lle 103BOJINTH 10 HAasIBHUX MaTeMaTUYHUX 3HaHb JOJATH SICKPaBl aKLIEHTH,
PO3IIITHYTH BHECOK BUCHHX Ta TPOIEMOHCTPYE HEMPOCTHH IIUISIX JIFOAWHU B HAYIIl, 1110, B CBOIO YEpry,
MO>KE CITyT'yBaTH IIEBHUM MOTHBALIHUM €JIEMEHTOM Y BUBUEHHI MaTEMaTHKH Ta aHTJIIHCbKOi MOBH.

Hapasi icHye Benuke 4ncio aHrJIoMOBHUX (DUIBMIB PO BUAATHUX BUEHUX-MaTEMAaTHKIB, TOMY
OJTHUM 13 BapiaHTIB ITPOBEICHHSI IHTETPOBAHUX YPOKIB MAaTEMATHKH Ta aHIIIIHCHKOI MOBH € 3aCiaHHS
KIHOKJTYOY 13 MeperysiioM TakuX (pijbMiB MOBOIO OpUTiHATY 3 YKPaiHCBKUMU CyOTUTpaMu, 30KpeMa
13 3acTocyBaHHAM IenaroriyHoi Texnoorii “flipped classroom”, koiau GiabM neperisaacTbest BIOMA,
a IMiJ] yac ypoKy o0roBoproethces. L{ikaBumu 3 11i€i TOUKH 30py € QUIbMHU:

- «I'pa B imitamito» - “The Imitation Game” (mpo aHrmificbkoro maremaTHka AjaHa
TrropiHra, mo po3ceKpeTuB HIMEUbKUH koA EHIrMa dYaciB Apyroi CBITOBOI BiliHH,
BPATYBaB TUCSYl JKUTTIB 1 CTaB 3aCHOBHHKOM IpOrpaMyBaHHs, iH(popMallist npo Horo
KUTTS OyJia 3acekpeueHoro 10 90-x pp. XX crt.);

— «Irpu pozymy» - “A Beautiful Mind” (npo amepukancbkoro marematuka J[x.Hema —
3aCHOBHHUKA Teopii KOpHopaTHUBHUX 1rop, jaypeara HoOemiBcbkoi mpemii Ta 1HIIHUX
HANMPECTHKHIIUX MaTeMaTHUYHUX TIpeMiii);

- «Jlroguna, ska mi3Hana HeckiHueHHICTH» — “The Man Who Knew Infinity” (mpo
iHAilicbKOTO MareMaThka-camoyuky CpiHiBacy PamaHymkaHa, SKHi IpaimoBaB y
KemOpumki, 3aMUIIMBIIN 3BUYHE KUTTS 3apau HAYKH).

He menm nikaBumu 171 meperisiay € Huzka ¢ineMiB Bin BBC i3 3aranpHo0 Ha3BOIO
«Icropis matematuku. MoBa Beecity» (“BBC Documentary. The Story of Maths. The Language
of The Universe”). Lli noxymeHTaibH1 (iIbMH MOKHA BUKOPHCTOBYBATH I1iJ] Yac iHTETPOBAHUX
YPOKIB HE TUIbKM MaTeMaTHKU Ta aHTJIIHCHKOT, a TAKOXK I MOENHYBATH 1X 3 1ICTOPIEI0, MOYHMHAIOYN
3 OCHOBHOI IIKOJIH.

[lixaBuM, Ha Haml TOINISAN, € 3B’S30K MaTeMaTHKH Ta CY4YacHOTO aHTJIOMOBHOTO
KIHOMHCTEITBA Ha MPUKJIAJ1 KyJIbTOBOIO CATUPUUHOTO MyJibTcepiany «Dyrypama» (“Futurama”).
Cepen aBtopiB ioro € Ken Kinep (Ken Keeler), mo mae crymiab qoktopa ¢inocodii 3 mpukiaaHoi
maremaTnku (I'apBapacekuii yHiBepcuteT), Ta JleBin Koen (David X. Cohen), mo mae cryminb
Oakanaspa 3 ¢izuku (I"apBapn) 1 maricTpa 3 komn torepHux Hayk (bepxi).

Tak, y «®@yTypami» IOCTIIIHO 3ycTpidaeThes ofHe i3 urcen Pamanymxana: 1729, ake MoxHa
noaaTy sk cymy ky6is 12° + 13 a6o 10° + 93 [12]. Takosx B 0HOMY 3 €Mi30iB 6yJI0 PO3IITHYTO
«Teopemy nipo 3aminy Tina» (Futurama Theorem, aBTop Ken Kinep) — 11e cipapxHsi MaTemMaTiaHa
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Teopema, sika Oyina omyOumikoBaHa il moBeneHa [13], Takox y MyJbcepiani BUKOPHUCTOBYBAIHCS
IHIII peaJibHI HAYKOB1 KOHIIENITH: BiJl KBAHTOBOI MEXaHIKH JI0 TEOPil MHOXKHH.

[Tix yac iHTErpoBaHUX YpPOKIB aHIJIIMCHKOI MOBM Ta MaTe€MaTWKH SK OAWH 13 BapiaHTIiB
KYJbTYPOJIOTIYHUX 3B’SI3KIB MOKHA po3rsigatu Oiorpadii Takux BUCHHX (30KpeMa M y CBITII
Cy4acHOi KOMIT IOTEPHOI TEXHIKH) SIK:

— Icaaka Hprorona (Isaac Newton (1643-1727)) — 3aCHOBHHMK KJIACHYHOI MEXaHIKH,
criBaBTop (pasoMm 3 JleiiOnineMm) audepeHuianbHOro YucieHHs, aBTop Mathematical
Principles of Natural Philosophy, 1ikaBUMH 3a BJIACTUBOCTAMH € (opmysa OiHOMa
HeroToHa Ta inTepnomnsmiiinuii MHOro4IeH HploToHa;

— Yapns3za be66imka (Charles Babbage (1791-1871)) — “barbko komm’roTepa”, po3poouB
aHATITHYHY MAIIMHY — NEPUIMHA KOHIIETIT IIPOTPaMOBAHOTO MIPUCTPOIO;

— Amu JlaBneiic (Ada Lovelace (1815-1852)) — nouka mnoera Jlopma baiipona,
ciiBnpamoBana 3 Yapnpzom beOOimkeM Haa aHATITUYHO MAITUHOK, BBAXKAETHCS
MIEPILOO0 Y CBITI MPOTrpamMicTKOI0, 00 HaMKcata arOpPUTM AJIsi 00YHCIIIOBAIbLHOT MAIIUHU
— 3aJI0BrO JI0 MOSIBH KOMIT FOTEpiB, 11 iM’s 4acTo BUKOpUCTOBYIOTh Y STEM-0cCBiTI K
CHUMBOJI ’KIHOYOTO BHECKY B MaTeMaTHKy Ta 1H()OpMAaTHKy, BiJ3HAa4yarouu y Ipyrui
BiBTOpOK k0BTHA Ada Lovelace Day — neHb ®IHOK y Haylli Ta TEXHOJIOTIAX;

— Pomxepa Ilenpoysa (Roger Penrose (1931 -)) Bimomuii 3a poGoTH 3 TOMOJIOTIT, TeoMeTpii
Ta (i3UKH, CIIBaBTOP TeOpil mpo YopHi aipu (pazom 3 C.I'okiHrom);

—  Jxopmxka byns (George Boole (1815 - 1864)) — 3acHOBHHK OyineBoi anrebpu, sika
JISKUTH B OCHOBI Cy4acHOI iH(pOPMATHKH Ta JIOTIKH, HOTO Tpalli cTaau (GyHIaMEHTOM JIJIs
KOMIT'IOTEPHUX HayK, 30KpeMa JJisl M0OYA0BU JIOTIYHUX CXEM 1 aJITOPUTMIB;

— Tondpi Tapomsaa apai (G. H. Hardy (1877 - 1947)) — Bigommii cBOiMU pOOOTaMu B TEOPii
quces Ta aHasi3i, aBTop npuHimiy Xapai BaitnOepra (Hardy—Weinberg principle) — ¢op-
MYJIM, 110 OMUCY€E T€HETUYHY PIBHOBAry B MOMyJLIsAX, Ta popmyoro ['apai—Pamanymnxana
(Hardy—Ramanujan formula) (pazom 3 inaiiickkum marematukom CpiHiBacoro Pamanyn-
YKaHOM) CTBOPHB aCUMIITOTUYHY (POPMYJTY sl KUTKOCTI PO3KJIaJlIB YKcia Ha ToJaHKH [ 14].

He meHm mikaBoro 0OcOOHCTICTIO, Olorpadiro Ta TBOPU SKOTO MOXHA PO3IJISIHYTH Ha
IHTETpOBaHMX YPOKaX aHTIIMCHKOi MOBH Ta MaTEMATHKH 3 Yepe3 NMPHU3MY aHTIIIHCHKOT KYJIbTypH €
JIntoic Kepposn (1832 — 1898) a6o Yapine3s JItoTBimk JJomxkcon. LI ocobucTicTs — He uIie aBTop
«Aunicu B Kpaini 1uB» Ta «Auicu B 3aJ13epKajui», a i OJUCKy4YUi MaTeMaTuK, JIOTIK 1 BUKJIaaa4y
Oxcoopay. Came Tomy TBOpH JI. Kepposia moenHytooTh JIOTiKy, MOBHY TIpy, (imocodito Ta
matematuky. Tak, «Anica B KpaiHi auB» MICTUTH MapaloKCH, CUMETPii, axoBl MeTaopH, K1
MOXKHa JIOCHIJKYyBaTW $K MaTeMaTW4yHi KoHuenTH. Keppoyn cTBOproBaB JIOTi4HI 3ajadi,
TOJIOBOJIOMKH, YUCJIOBI ITPH, SIK1 MOYKHA JIETKO aJaNTyBaTH I IHTEPAKTUBHUX 3aHATh. TaK0X BiH
3aXOTUIIOBABCS E€BKJIIZOBOI0 T€OMETpi€r0, Teopieto HMoBipHOcTed. | B3aram, JI. Keppomn €
YaCTMHOI0 OpHUTAHCHKOI KyJIbTypHOI CHAAIIMHHU, IO SK Haikpame BigoOpaxae 11er0
KYJIbTYpOJIOTIYHUX 3B’SA3KIB aHIIIHCHKOI MOBH, JIIT€paTypH, 1CTOPii Ta MAaTEMaTHKH.

He 3Bakaroun Ha Te, 110 TBip «Adica B KpaiHi 11B» BUBUAETHCS BIIOBIAHO IO MPOTrpamMu
3apyOixHOI JiTeparypu [15] y 5 knaci, U1 kpaioro po3yMminHs BHecKy JI. Kepposuta B po3BUTOK
JIOTIKH, JITEPaTypH, /Ui MOTIUOICHHS MOBJIEHHEBUX HAaBUYOK, PO3BUTKY JOTTYHOIO MUCIIEHHS,
JIBa IHTEIPOBaHI YPOKH, IPUCBAYEHI HOTO KUTTIO Ta HapoOkam, BapTo mpoBecTH B II cemectpi 11
KJIacy Tij] Yac MOBTOPEHHs Ta maAroToBku 70 HMT.

1. bioepaghia JI. Kepponra.

YacTrHy NpONOHOBAaHOTO YPOKY BapTO MPUCBATUTH BUBUYeHHIO Oilorpadii JI. Kepposna sk
MaTeMaTHKa 32 aBTEHTUYHUM aHTJIOMOBHHUM TeKCTOM [16, c. 5-6] uepe3 unTaHHs, 0OTOBOPEHHS Ta
BIJIMOB111 HA 3anuTaHHA y popmati HMT.

Ha nmymky mAochmigHMKIB MOBHO-IHTErpoBaHOTO HaByaHHs, 30kpema Crpukinoi FO.C.
«IHTErparlisi YUTaHHS 3 THIIMMHU BHJIAMH JiSUTbHOCTI MOXe OyTH €()EeKTUBHUM IHCTPYMEHTOM ISt
IHTErpOBaHOTO HABYAHHS OCKUIBKH BOHO NPOMOHY€E HAHOUIBITY KUTBKICTh MOXIIMBOCTEH 1HTETrparii
MOBHHX HaBUYOK» [ 17]. JlocmiqHuIs BBAXKAE, III0 OCOOJIMBY YBAary CJIiJI MPUALTATH BUOOPY MaTepiary
JUIsl uuTaHHA: «BuOuparoun TEKCTH Il y4YHIB, BUMTENb IIOBMHEH BPAXOBYBaTU TaKi ACHEKTH:
ABTEHTUYHICTh TEKCTY. . .; BIAMOBIAHUIA PiBEHb CKJIAHOCTI. . .; pIBEHb BOJIOAIHHS MOBOIO YUHIB, TEKCT
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HE TIOBMHEH OyTH HAJTO JISTKMM YM HAJTO CKJIAJHUM, TIPOIIOHYIOYH BiIIOBIIHUI PiBEHb BUKJIHKY;
TEKCT IMOBUHEH OYTH I[IKaBUM ..., THM CAMAM MOTHBYIOYH YHTATH Ta BYATHC [17].

[Tin yac ompartoBanus Oiorpagii JI. Kepposia BuMTenr MaTeMaTHKd MOXE HaJIaTH
MOSICHEHHSI JISSIKUX TEPMIHIB, IO 3YCTPIYarOThCS MO TEKCTY, 30KpeMa TaKHUX SIK: BU3HAYHUKHU
(merepminaHTH) 3-T0, 4-T0 Ta 1-TO MOPSIIKIB, €BKIIII0OBA Ta HECBKJIIIJOBA TEOMETPIi, I’ sITa akcioma
€BKJIIIOBOI reoMeTpii (akcioma rmapajiesbHuX ), AlarpamMmu Berna torno.

VY xonrekcti migrotroBku 10 HMT 3 anrmiiicbkoi MOBM YYHSM BapTO 3alpoOIlOHYBaTH
3aBJaHHS: BCTAHOBHUTH, SIK1 3 peYeHb HaWKpaIlle ONMUCYIOTh 3MICT BIAMOBIIHUX ab3arliB Oiorpadii
BYeHOr0. Hanpuknan, 3aBganHs MOXYTh OyTH TaKUMH:

Task 1.1. Choose the sentence that best matches for each paragraph (1 — 7). Mark the correct
answer.

1. About Lewis Carroll as a person

A. Lewis Carroll never published any literary works.
B. Lewis Carroll was a famous biologist who worked in London.
C. Lewis Carroll was the author of children’s books and a mathematics lecturer at
Oxford.
2. About geometry
A. Universities rejected new geometric theories in the 19th century.
B. Dodgson continued to study Euclidean geometry despite the rise of non-Euclidean
ideas.
C. Dodgson fully switched to teaching hyperbolic geometry.
3. About algebra
A. The condensation method was immediately recognized as the best in the world.
B. Dodgson developed a condensation method for expanding determinants.
C. His book on determinants was written for children.
4. About logic
A. Dodgson created an alternative to Venn diagrams that was lost over time.
B. His logical works were widely published and recognized during his lifetime.
C. Dodgson had no interest in logic.
5. About voting systems
A. He had no interest in sports tournaments or their structure.
B. Dodgson proposed alternatives to the first-past-the-post voting method.
C. Dodgson supported keeping the old voting system unchanged.
6. About teaching
A. His literary legacy had nothing to do with education.
B. Dodgson completely stopped all educational activity after resigning.
C. Dodgson left formal teaching but continued helping young people through games
and puzzles.
2. I'pa «/Iyonemuy.

Ockinbku JI. Keppomnn mo6uB cTBOprOBaTH pi3HOMaHITHI MaTeMaTH4Hi, 30KpeMa JIOT14Hi,
IrpH, TOJIOBOJIOMKH TOIII0, TO BapTO 3yNMHUTHUCS Ha OJHIHN 3 TaKUX 1rop, 10 Ma€ Ha3By «JlyoneTu»
(“Doubles”). Bona onmcana B kHH31 3 Ha3Bow «Jlybnetn: mazmu 3i chiB» (“Doublets. A Word-
Pazzle”), mo Buitina y 1879 p. [18] (puc. 1), 1o 1poro 1 rpa npornoHyBajiach YnTayaM KypHary
«Spmapok mapHocnaBcTBa» (“Varity Fair”) Toro x poky. Llsg rpa 10 cbOorojaHi 3aiuIIaeThecs
TIOITYJISIPHOTO TOJIOBOJIOMKOIO JIJIsl PO3BUTKY CIIOBHHKOBOTO 3aI1acy Ta JIOTIYHOTO MUCIICHHSI.
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Puc. 1. O6roptka Ta TutynsHa cropinku kauru JI.Keppomna «lyoneru: masnm 3i ciB» (1879 p.).

VY kum3i «/lybnern: maznum 31 ciniB» OyiM HaBeIeHi He TUIBKU MPaBUIIa, CIIOCOON HapaxyBaHHS
OYOK, a i HaBeJIeHO III0capiii, SIKUM MO>KHa OyJI0 IOCITYyTrOBYBaTHUCS B mpotieci rpu [18, c. 6-7].

JL Kepponﬂ MIPOITOHYBAB TaKi MpaBwuia rpu «Jyometmy»:
3a/1al0Thcs 2 IMEHHUKA OJTHUHM (B pralHCLKOMy BapiaHTi B HA3UBHOMY BiJIMIHKY), BOHH
HAa3MBAIOTHCS JyOJIETH, TX TOTPIOHO 3B’s3aTH;

— 3B’s3KYy pOOJISATh TAKUM YUHOM: 13 BUXIJHOTO CJIOBa CIIiJl OTPUMATH 1HIIIE, 3MIHOIO JIUIIIE
OJIHIET JITEpU Ha KOXKHOMY KpOIl Tak, II00 3HOB YTBOPHUBCS IMEHHHUK (OJHUHH,
HA3MBHOTO BIIMiHKA) 1 JIiTepa, Ha SKY 3aMiHIOIOTh, TOBUHHA CTOSITH HAa TOMY K MICIIi, 110
1J1iTepa, Ky 3aMIHIOIOTb;

— TPOMIXHI CJIOBA HA3UBAIOTh JJAHKaMH, a AyOJIETH pa3oM 3 JJaHKaMHU YTBOPIOIOTh JIAHIIIOT;

— KUIBKICTh OaJliB HApPaxXOBYEThCS MO KITBKOCTI OYKB y cCllOBax-ayOsieTax (HampuKiIal,
SKILO BOHU TPUOYKBEHI, TO MaKCUMaJIbHUN 6a — 6);

— MaKCUMaJIbHUN 0aj OTpUMY€ yYaCHUK, 1110 CTBOPUB HaWKOPOTIIM JIAHIIOT, /JIsl PEITH
YYaCHUKIB KUTBKICTh OaliB — 1€ Pi3HUI MAaKCUMAalbHOI KUIBKOCTI OamiB Ta KiTBKOCTI
CJIIB, 1110 IEPEBUIIYIOTh HAWKOPOTIIUHN JTAHITIOT.

ITix yac ypoky [Uisi Kpaioro po3yMiHHS I'pH yYHSIM MO>KHA 3alIpONOHYBATH MOIPATH CIIOYaTKy

YKpPaiHCHKOIO Ta y Mapax (SIK BOHU CUIATH 3a MapTaMK), a OTIM MEPENUTH A0 TyOIIeTiB aHTTIHCHKOLO.

Task 2.1. IIpuxmnagu ny6neTiB yKpaiHCbKOIO (OYKBH y CIIOBax JIQHILIOTY, 110 3MIHIOIOTHCS

BUJIUIEHO )KUPHUM HIPUPTOM):

1) 3Bapite CVYII i3 PAKA (PAK — CAK — CYK — CVII);

2) Hanoite KO3Y BOJOIO (KO3A — T1I03A — IIOJJA — BOJIA);

3) lepedapoyiite KOTA B JIUCA (KIT - KUT - MUP — MYP —- MYC — MUC —
JIMC);

4) 3ammiite CYIIY MOPEM (CYIIA — CYMA — KYMA — KOMA — KOPA —
I'OPA — I'OPE — MOPE).

Task 2.2. CTBOpeHHs JaHIIOTIB Il AHTJIACHKUX BapiaHTIB yOJeTiB, 10 Oyiu

3anpornionoBadi JI. Kepposiom y cBoiit kHU3I:

1) Change WET to DRY (WET — BET — BEY — DEY — DRY);

2) Make TEA HOT (TEA — SEA — SET — SOT — HOT);

3) Turn POOR to RICH (POOR — BOOR — BOOK — ROOK — ROCK — RICK —
RICH);

4) Catch FISH on HOOK (FISH — DISH — DISK — RISK — RICK — ROCK —HOCK
— HOOK).
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['apHOIO ime€l0 TpH BHUKOHAaHHI IILbOTO 3aBJAaHHS € TMITH [UIIXOM aBTOpa KHHUTH 1
3aMpONOHYBATH YYHSIM HEBEIWYKHM TJIocapidi 31 CiiB, sIKI BapTO BUKOPHUCTOBYBATH, 3BICHO
HAJAI04U iX 3 HAJUIMIIKOM.

3. Jloeiuni napadoxcu 3 «Anicu 6 Kpainu ougy.

JIro60B JI. Keppoina 10 JIOTiKH, MPOSIBIISLIACS HE TUTLKH B CTBOPEHHUX HUM JIOTIYHUX irpax
Ta HECTAaHJAPTHUX MOSICHEHHAX pO3B’S3yBaHHS 3a/]ay, a W BigoOpakajocs B JTEpaTypHid
TBOpYOCTi. HaliBimomimi oro KHMWXKH «Adica B Kpaini 1uB» Ta «AJrica B 3a13epKaljii» CIIOBHEHI
JIOTIYHUMH TapajoKcaMHu 1 1€ POOUTH iX iJealbHUMHU [UJII YPOKIB PO3BUTKY KPHUTHYHOTO
MUCJICHHSI, MOBJICHHEBUX MPAKTHK 1 JIOTIYHOTO aHani3y. ToMy OJHHMM i3 €TaIliB CIapeHOro YPOKY
aHTIICHKOI MOBH Ta MaTeMaTHKH MOXe OyTH aHami3 BiIOMUX HHUTAT 3 «AJjicu B Kpainu nuBy,
SKHMI BapTO OPraHi3yBaTH 3a TAKOK CXEMOIO: YMTaHHs (pasu, ii mepexia Ha YKpaiHChbKY MOBY,
3’sCyBaHHS OCOOJMBOCTEH OyJ0B peueHb (poOoTa 3 BUMTENIEM aHTJIIWCHKOT MOBH), 3’SICYBaHHS
CYTi JIOTIYHHX TapajoKciB (poO0Ta 3 BUATEIEM MaTEMATHKH).

Task 3.1. [Ipountatu, nepekaacTy, MOSICHUTH «JIOTTYH1 TOMUITKI .

1) “If I had a world of my own, everything would be nonsense. Nothing would be what it is,
because everything would be what it isn’t.” — «fIlk6u y mene OyB BiacHwuii CBiT, yce Oyno O
HiceniTHuIer0. Himo He Oy1o 6 TUM, uynM €, 60 Bce Oyio 6 TUM, UMM HE € (BUUTENb aHTIIHCHKOT
MOBHM — aHali3 YMOBHUX pedeHb (if-clauses), BUNTENIb MAaTEMaTHKU — OCOOIMBOCTI MOOYA0BU
3arepeyeH s, CyTh MapaiokCy);

2) “It’s very easy to take more than nothing.” — «/lyxe 5erko B3sTH OUIbLIE, HIK HIYOTO»
(BUUTENTh MATEMATHUKH — ITOHSATTS HYJIS, JIOT1Ka KUTBKOCTI Ta JIi4Ou, MOPiBHAHHS);

3) “I see nobody on the road,” said Alice. “I only wish I had such eyes,” the King remarked,
“To be able to see Nobody!” — «SI He Gauy HIKOTO Ha JIOPO3i», — ckazama Amica. «XOTiB Ou 5
MaTH Taki o4i, — BiAmoBiB Koponb, — 100 6auntu Hikoro!» (BuuTenb aHrmiicbkoi MOBH — Ipa
31 3HaYEHHSM CJI0Ba nobody, BUNTEH MAaTEMaTHKH - JIOTiKa MO0y I0BU 3allepeyueHb);

4) “Then you should say what you mean,” the March Hare went on. “I do,” Alice hastily
replied. “At least I mean what I say — that’s the same thing, you know.” “Not the same thing a
bit!” said the Hatter. — «Toai cmij ka3aTu Te, IO Ma€ll Ha yBasi», — MpOAOBKHUB bepesHeBuii
3aenp. «A Tak 1 pobdmaro», — mBUAKO BiAnosuia Anica. «[IpuHaiiMHI st Maro Ha yBa3i Te, 10 KaXy
— 1Ie X OflHEe U Te caMme». «AJXK HiK He ojaHe U Te came!» — ckazaB KamnemomHuk (BUMTEND
aHTIIICHKOI MOBHU — TIOSICHEHHS BIIMIHHOCTI Saying Ta meaning);

5) “Sentence first — verdict afterwards.” — «CriouaTky BUPOK — MOTIM PIlLIEHHS» (BUUTEINb
MaTeMaTHKH — aHaJIi3 TIOPYIIEHHS JIOTIYHOTO TMOPSIKY, PO3BHTOK KPUTHIHOTO MUCIICHHS).

Task 3.2. BukoHnaTu HacTymHi 3aBJaHHS:

— TepenucaTy po3MISIHYTI LIUTaTH, 3MIHIOIOUYH JIOTIUHY CTPYKTYpY (HampHUKial, 3MIHUTH

3arepedyeHHs: ab0 YMOBHI PeUeHHs);

— TIOpPIBHATH aHIJIICHKI IIUTATH 3 YKPATHCHKUMU TEPEKIIaiaMi, 0OTOBOPUTH 3MIHU 3HAYECHHSI.

BucHoBKH. Y cTaTTi OOIPYHTOBAHO JIOLLIbHICTh BUKOPUCTAHHS KYJIBTYPOJIOTIUHMX 3B SI3KIB ITif
Yac IHTErpOBaHUX YPOKIB MaTEMaTHKH Ta aHTJIHCHKOT MOBH B CTapIIIii IIIKOJI B MEKaX METOJUKHU Ipe/I-
METHO-MOBHOTO iHTerpoBaHoro HaB4aHHs (CLIL) Ta KyIbTypHO-BIIIOBITHOTO TiIXOTY, IO € 0COOH-
BO aKTyaJIbHUM B YMOBaX CYy4aCHHUX BHKJIMKIB YKPATHCHKOI OCBITH, 30KpEMa BOEHHOTO CTaHY, TTiIBHIIIC-
HOI eMOIIIHHOT HaMPy>KEHOCTI 3/100yBayiB OCBITH Ta HEOOX1THOCTI MOCHIICHHS! MOTHBAIIIHHOT CKJII0BOT
HaBYaJIbHOTO Tpotiecy. [liakpecieHo, 1o iHTerpailis MaTeMaTHYHOr0 3MICTY 3 aHTJIOMOBHUM KYJIBTYp-
HHMM KOHTEKCTOM cHpHsie (POpMyBaHHIO ILTICHOTO CIIPUMHATTS HABYaIbHOTO MaTtepiany, pO3BUTKY MiK-
MIPEMETHHX 3B’ S3KIB Ta aKTHBI3aIlil KOTHITUBHUX TPOIIECIB, a TAKOXK, 3T1THO 3 CyYaCHUMH HEHPOTICH-
XOJIOTTYHUMH JOCTIDKEHHSMHU, TO3UTUBHO BIUIMBAE HA PO3BUTOK KOTHITUBHOI THYYKOCT1, KDUTUYHOTO
Ta MPOCTOPOBOTO MUCJICHHS, 3HUKY€E PIBEHh MAaTEMaTUYHOT TPUBOXKHOCTI 1 TTIJIBUIILY€ HABYATIBHY MO-
THBAIIIIO YYHIB. 3aIIPOIIOHOBAHI METOJUYHI KeICH, 30KpeMa BUKOPHCTaHHs Oiorpadiii BUIaTHUX MaTe-
MAaTHKIB, aHaJI13 KyJIbTYPHHUX SBHUII] aHTJIOMOBHOTO CBITY, 3aCTOCYBaHHs1 JIOTT4HUX irop JIstoica Keppon-
Ja Ta IHTEpIpeTaLis JITepaTypHUX MapagoKCiB JEMOHCTPYIOTh MPAKTUYHI MOMKIIMBOCTI peati3arii iH-
TErpOBAHOTO HABYAHHS B OCBITHHOMY ITPOIIECI CTAPIIIO] ITKOJIH, 3 0COOIMBUM aKIIEHTOM Ha ITiITOTOBKY
10 HMT, ockinibKu Taki 3aBJaHHsI CIPUSIIOTh PO3BUTKY HABUYOK YMTAHHS, aHAII3Y TEKCTY, JIOTTYHOTO
MMCIICHHSI T2 BMiHHSI TIPAIIOBATH B YMOBaX MKIUCIUILTIHAPHOTO MEPEKITFOUCHHSL.
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Odintsova O. O., Bondarenko V. O. Integration of Mathematics and English in Profile-

Oriented Secondary Education: Cultural and Neuropsychological Approaches.

The article explores the integration of mathematics and English language teaching in upper

secondary school through cultural connections within the framework of Content and Language
Integrated Learning (CLIL). The relevance of integrated learning is considered in the context of
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contemporary challenges of Ukrainian education, including wartime conditions, emotional
instability of learners, and the transition to profile secondary education.

The study emphasizes the importance of culturally responsive teaching and modern
neuropsychological research, which show that incorporating cultural contexts into mathematics
learning enhances cognitive flexibility, creativity, emotional resilience and reduces mathematical
anxiety. The integration of mathematics and English is presented as an effective way to develop
analytical thinking, communication skills and students’ motivation.

The article proposes practical cases for integrated lessons in Grade 11 during preparation
for the National Multi-Subject Test (NMT). Suggested activities include discussions of films about
famous mathematicians, analysis of mathematical references in English-language media and
integrated lessons devoted to Lewis Carroll as a mathematician, logician and writer. Particular
attention is given to Carroll’s word game “Doublets” and logical paradoxes from Alice’s
Adventures in Wonderland as tools for developing critical thinking, logical reasoning and
language competence.

The research witnesses that culturally oriented integrated lessons based on CLIL and
neuropsychological approaches can improve learning outcomes and support the development of
mathematical and communicative competences in secondary school students.

Keywords: mathematics teaching methodology, Content and Language Integrated Learning
(CLIL), culturally responsive teaching, integrated mathematics and English lessons, upper secondary
school, neuropsychological approach, preparation for the National Multi-Subject Test (NMT).
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PO3BUTOK NPOCTOPOBOI YSAIBU CYYACHHUX YUHIB

Anomauia. Y cmammi po3ensanymo npoonemu po3eumky npocmoposoi yasu Cy4acHux yuHie sK
CK1a0060i npocmopogozo mucienns. Cnocmepedsicenns ceiouamv, wo yugposizayis npoyecy
HABUAHHS, 3 O0OHO020 OOKY, NOKPAWULA MONCIUGICIG CHPUUMAHHA NPOCMOPOBUX 00 €Kmie mumu
VUHAMU, Y AKUX HA NOYAMK) HAGYAHHS Pi6eHb PO3GUMKY HPOCHOPOBO20 MUCTIEHHS HUMCUE CEPEOHbOZO,
ane 2anbMye po36UMOK 8 VUHIB 3 BUCOKUM pisHem. Heobxiono 00306ano nioxooumu 00 HAOAHHS
o0onomozu y npoyeci HaguanHs dyepes Yyugposi mexHonozii. Busnaueno, wo npocmopose mucnenHs
Gopmyemvcs He auwe y npoyeci 8uueHHs cmepeomempii, ane U niaHimMempii, a makodic y npoyeci
BUBYEHHA 2eoMempuyHoco Mmamepiany y 5-6 xnacax. Po3eumox npocmopooco MucieHHs
8i00ysacmvcs 1l 8 X00i O3HAUOMIEHHS WIKONAPI8 3 NOHAMMAMU KOOPOUHAMHO20 NPOMEHS,
KOOPOUHAMHOI NPSAMOI, NPAMOKYMHOI cucmemu KoopouHam (Mamemamuxa, 5-6 Kiacu), y npoyeci
nobyo0osu epaghikie QyHKyiti, 30Kpema Memooom 2eOMempuyHUX nepemeopens (aneeopa, 7-9 kiacu).

Y cmammi npedcmasneno cxopucosani kpumepii pieHa cghopmosanocmi npocmopogozo
MucnenHs yuHie. 3anponoHO8aMi A6MOPCLKI 3A80AHHS, BUKOHAHMA SAKUX CHPUSE DO3BUMK)
NPOCMOPOBOL y6U YUHI8 / CMYOeHmie ma npedcmasieHo MemoOuyHi acnekmu pooomu 3 HUMU.

Excnepumenm na xooicnHomy 3 emanie npoOemMoOHCmpY6as, w0 GUKOPUCHAHHS MAKO20 MUny
3a80aHb CHPUAE PO3GUMKY NPOCMOPOBOI VABU YYHIB, W0, Y CE0I0 Yepey, CHPUsE (POPMYBAHHIO MA
PO36UMKY NPOCMOPOBO20 MUCTEHHS, Ma, SIK HACTIOOK, NOKPAWYE CNPUUMAHHS VUHAMU 8I0ONOBIOHUX
3a60amb 3 MAMemMamuxu.

Onucani 3a80aHHA HAOAIOMb MONCIUBICIb 3POOUMU NPOYEC PO3BUMKY HPOCHOPOBOI YA8U
yunie Oinow epexmusnum. Ilepeddbauacmocs 30iliCHUMU NOPIGHANbHUL AHANI3 OMPUMAHUX
pe3yibmamis eKCnepuMeHmanibHo20 00CII0NCEeHHS ) PI3HI Nepioou nposedenHs eKCcnepumeHma.
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