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BUBYEHHSA MATEMATHUKHU B KOHTEKCTI STEM OCBITH

Ton Akipi
Heporcasnuii [ledacoziunuti Ynisepcumem imeni lona Kpaunes, m. Kuwunis

Po3rmnsiHyTO MuTaHHS BHBYEHHSI MAaTeMaTHKH B KOHTEKCTI BhpoBamkeHHs STEM ocBiTu Ta pesynbTariB
PISA, 2022. 3anponoHOBaHO METOAMKY NPOBEIACHHS TPAHCHPEAMETHHUX, IOCHIAHUIBKUX TPOEKTIiB
STEM/STEAM/STREAM. 3po0JicHO BUCHOBKH 010 BITPOBAPKEHHS 3alPOIIOHOBAHOT METOIUKHY.

Kurwouosi  cnosa: 1ikinmbHa Maremarwka, pesynbrath  PISA, xommerenmis, STEM ocgira,
STEM/STEAM/STREAM mnpoekTH, TEXHOJIOT1YHA KapTa, OLiHIOBAHHS MPOEKTIB.

STUDYING MATHEMATICS IN THE CONTEXT OF STEM
EDUCATION

Ion AKiri
State Pedagogical University ,,lon Creanga”, Chisinau, Republic of Moldova

The education of mathematics is examined in the context of STEM education and the results of PISA,
2022. The methodology for conducting trans-subject, pre-graduate STEM/STEAM/STREAM projects is
proposed. Improvements have been made to ensure the implementation of the proposed methodology.

Key  words:  school mathematics, PISA  results, competence, STEM  education,
STEM/STEAM/STREAM projects, technology map, project evaluation.

Amnanmiz pesynsrariB PISA, 2022, mnokasyroTh, 110 UIKIJIbHI pe3yiabTaTH 3
MaTeMaTuku sk y PecnyOmini MosnoBa, Tak 1 B Ykpaini 6axaroth kparioro. Tak, 3a
marematuky PecnyOnika MonnoBa HaOpana 414 6aniB, a Ykpaina — 441 Ganis, 3a 472
6ainiB — cepeans 3a €BporneiicbkuM Coro3oM. YuHi, sik y Pecy6mini MonoBa, Tak 1 B
VYkpaini, mokasajiu BUCOKHH BIJICOTOK (PYHKITIOHAJLHOI HErPAaMOTHOCTI — TOOTO BOHU
HE 3HaJy, 0 POOUTH 31 3100yTUMU MaTeMaTUYHUMH 3HAHHSIMHU, K 1X 3aCTOCYBATH Yy
pealbHUX YW 3MOJICTThOBAHUX CUTYaIlisX. [4]

OTxe, IIKOJIa HENOCTAaTHHO 3BEpPTA€ yBAary Ha MPUKIAAHY CIPSIMOBAHICTb
MaTeMaTUK{ MiJl YaCc HAaBYaHHS MaTreMaTHKd Ta (OPMYBaHHS KOMIEHTEHTHOCTEM
y4HIB, 30Kpema 0a3oBux komneTeHTHocTedl XXI cromiTrs. 3araJlbHOBHU3HAHO, IO
0azoBuMu  kommeTeHTHocTsMH XXI  cromittss  BBaxawtbes:  Cninkyeanns,
Koonepauia, Kpeamusnicmop ta Kpumuune mucienns.

[IpoGnema mongrae B TOMy, SIK MO)KHa MOKPAIIMTH CUTYAIlI0 IIOA0 3HUKEHHS
BIJICOTKA (PyHKL1OHAJIBHOT HErPAaMOTHOCTI 3 MaTeMaTUKH, Ta AK MiJABUILUTH 1HTEpEC
YYHIB JI0 BHUBYEHHS TOYHUX aucuuiuria? Coij BU3HATH, IO PIBHI MOTHBAIll Ta
1HTepecy Y4HIB O BUBYCHHS MAaTeMaTHUKU Ta IPUPOJHUYUUX TUCHUILIIH ((PI3UKH, X1Mii,
61os10ri11) HE HA/ITO BUCOKI B HAIIMX KpaiHax, 10 MiATBEPAXKYIOTh 1 pe3ynbrati PISA.
YacTo BunTEN1 MaTEMATUKHU Ta IPUPOJAHUYUX AUCIUIUTIH YYIOTh BiJl YUHIB TUTaHHS «A4
Hasiuwo meni ye nompiono? /le a uye 3acmocogyeamumy?» Bianosini Ha 1mi Ta 1HII
NUTAHHA, Y TOMY YMCJ1 B KOHTEKCTI PO3BUTKY MOTHBAIlli Ta IHTEPECY /10 BHUBUEHHS

peanbHUX TUCHUILIIH, MOKHA 3HAWTH y paMKaxX BIIPOBAKCHHS B OCBITHIO MPAKTHKY
napagurmu STEM/STEAM/STREAM ocsiry.
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[Ipaktuka mnokasye, mo STEM/STEAM/STREAM ocBiTa NOCTYHmOBO CTae
IPIOPUTETOM Cy4dacHOI MDKHApOAHOI Ta HaiioHanpHOi ocBiTH. Hampuknan, y CLIA
mopiuHO BpyuaeThes npemis npesugenta CIIA nalikpamum STEM-Buutensam yxe
MPOTSATOM KUTBKOX JIECATKIB POKiB. [2]

STEM (Science/llpupooo3naecmeo, Tehnology/Texnonocii,
Engineering/Inacenepia, Matematics/Mamemamuxa) oceima siBjisie CO0O0I0 OCBITHIO
KOHIIETILII}0, 3aCHOBaHY Ha 1711 IHTErPOBAHOTO HABYAHHS YUYHIB y YOTUPHOX OOJIACTSIX:
IpUPOAO3HABCTBO  (i3uKka. XiMmis, O10J0TisI, NPUPOIO3HABCTBO), TEXHOJIOTI,
1H)KEHepis Ta MaTeMaTHKa.

STEAM (Science/Ilpupoooznascmeo, Tehnology/Texnonocii,

Engineering /Inxncenepia, Art/Mucmeuymeo ma Matematics/Mamemamuxa) oceima
— 1ie HoBu# miaxia Ao koHnenuii STEM, skuii BKIItouae BUKOPUCTAHHS MPUHIIMUIIIB
STEM mnopsin 3 iHTerpauiero MucreurBo. Y 11boMy KOHTEKCTI Art/Mucmeuymeo B
OlIBIIIN Mipl O3HAYa€ MPOSIB KPEAaTMBHOCTI Ta TBOPUOIO IOXOAY IPH BUPIIICHHI
npooiem.

STREAM (Science/lIlIpupoodo3naecmeo, Tehnology/Texnonocii,
Reading//Ilimepamypa, Engineering/Inscenepis, Art/Mucmeymeo ma
Matematics/Mamemamuka) — 1ue po3sutok kounemnmii STEM, mo Bxirodae

Bukopuctands mnpuHiunie STEAM mnopsin 3 iHTerpamiero Bcix ['ymaHiTapHUX
IUCIIATUIIH.

Hespaxkatoun Ha 3arpeOyBanictb STEM ocBiTH poiib ryMaHITapHUX CKIIQIOBHUX
Reading/Qumanns, Jlumepamypa ta Art/Mucmeymeo cTaioTb Bce OUIBII
3aTpeOyBaHOIO0 y HABYaHHI YYHIB y Takux KpaiHax sk Diwnsaniga, BenukoOpuranis,
Kanana, Kuraii, CILIA, Ciaranyp, Actpaiisi, ECToHis Ta iH.

[TinTBepKeHo, 110 oHOBIeHHS napaagurMu STEM — oceimu, no STEAM-oceimu
ta, 1noTiM, 10 STREAM-ocgéimu, npaBoMipHE, OCKUIBKM TyMaHITapHl CKJIaJOBI
aKTUBHO CHpUSIOTH (OPMYBAaHHIO Ta PO3BUTKY KOMIIETEHTHOCTEH Yy cdepi
CRINKY6AHHA, CRIGPOOIMHUYMEA, MEOPUO20 MA KPUMUYHO20 MUCTEeHHA Tomo. I3
3aCTOCYBaHHSIM TyMaHITapHUX CKJIAQJOBUX WIKIJIbHE HABYaHHS CTa€ OUIbII
TPaHCIIPEIMETHUM.

Metoto STEM/STEAM/STREAM oceéimu € po3yMiHHS KOHLEIIIH, TMOHSATS,
nporenyp Ta (OpPMyBaHHS HABUYOK, HEOOXITHUX IS BUPIMICHHS OCOOUCTHUX,
COLIIAJIbHUX Ta TIOOANbHUX MpOoOJeM, SIKI BKIIIOYAIOTh 1HTETPaLlil0 HAyKH, TEXHIKH,
1H)KeHepli,  MHUCTeNTBa,  JITEpaTypu  Ta  MaTeMaTUKu. Y  KOHTEKCTI
STEM/STEAM/STREAM ocBiti MOXYyTh OyTH peajizoBaHi pi3Hi 1ii:

* [Ipakmuuni 3acmocy8anHs 6UE4UEHO20 V PIZHUX KOHMEKCMAX,

* [Ipogedenns excnepumenmis;

» Peanizayis ocimHix/00CaiOHUX MINCNPEOMEMHUX NPOEeKmis: Mamemamuxa,
bionocisa, ximis, eeoecpais, ¢hizuxka, iHgopmamuka, mMexHONO2l, apximexmypa,
Mempono2is ma iu.;

* [Iposedenns meopuux pobim, no8'ss3anux 3 pemeciamu ma Mucmeymeom,



» Ilpogedenns exckypciii 0o My3eis, YHigepcumemis, OOCHOHUX YeHmPIs.
Jaabopamopii mowjo,

* Peanizayisn 3ax00i6 w000 nNpocy8aHHs HAYKOBO-MEXHIYHOI 0C8imu (apmMapxu,
8UCMABKU, MAOOPU, KOHKYPCU OJisl YUHIB),

* [Iposedenns maiicmep-Kiacie moujo.

Takoxx MOXyTh OyTu c(hOpMOBaHI KOMIETEHTHOCTI y Taily3i iHacenepii, 1110
BIJIMOBIA€ €BPONEHCHKUM OCBITHIM CTaHAapTaM.

Pana €Bporu, y 2018 porri, BU3HaUMIa CUCTEMY KOMIIETEHIIIH, PEKOMEHIOBAHUX
11t pOpMyBaAHHS Ta PO3BUTKY MPOTATOM YChOTO KUTTSL:

1. Komnemenyisn epamomuocmi (Literacy competence);

2. Jlinesicmuuni komnemenyii (Multilingual competence);

3. Komnemenyii 6 mamemamuyi, npupooo3Hascmei, mexuiyi ma IHd#CceHepii
(Mathematical competence and competence in science, technology, engineering);

4. lHugpposi komnemenyii (Digital competence);

5. Ocobucmi, coyianvHi ma HaguaibHi Komnemenyii, wob nasuamucs (Personal,
social and learning to learn competence);

6. Lusinoni xounemenyii (Citizenship competence);

7. Hionpuemnuywoxi komnemenyii (Intrepreneurship competence);

8. Komnemenyii cnputinamms Kynomypu ma Kyiomypro supaxcamucs (Cultural
awareness and expression competence). [1]

B pesynbrari aHamizy craHy cOopaB B OCBITI, Y KOHTEKCTI (popMmyBaHHS
KOMIIETEHTHOCTEW, 3rigHO 3 pekoMeHpauisiMu Panu €Bpomnu, KOHCTaryemo, IO
CyyacHa IIKOJIa HEJOCTAaTHRO pealli3y€ CBOIO OCHOBHY METY — MIATOTOBKA BUITY CKHUKIB
710 aKTUBHOTO, CBIOMOTO XUTTA. ONHIEI0 3 PUYUH € TOH (PaKT, IO MIKOJIA, IO CYTI,
3rifHo 3 HaBuanbHUM MIIaHOM, MOHOJIMCUMIUIIHAPHA, KOJIU SIK KUTTS —
TpaHCAUCUMIUTIHApHA.  Bupimyrounm  JKUTTEBE  3aBAAaHHA,  CHiJ,  3a3BHYai,
BHUKOPUCTOBYBAaTH 3HAHHS 3 OJIHIET 00JacTi, Ta AKIIO 3 pi3HUX oOmactei. Ha xamb,
CyyacHa IIKOJIa HeJIOCTaTHRO 1IbOTO HABYA€ BUITYCKHUKIB.

dopMyBaHHSI Ta PO3BUTOK KOMIIETEHTHOCTEH, IMIJATOTOBKA BUITYCKHUKIB [0
AKTUBHOTO  KUTTS, MIATBEPIKYIOTh  HEOOXITHICTh  JIOTIYHOTO  IMO€JIHAHHS
MOHOAMCLHUIUTIHAPHOTO Ta TPAHCAUCIMILTIHAPHOTO OCBITHIX Mojiesiell. BipoBaixeHHs
TPaHCAUCUUIUTIHAPHOT napagurMu B3a€MOIIOB'sI3aHE 3 peasizarli€ro
STEM/STEAM/STREAM ocBiTu.

Ha cywacHomy erami y MDKHapoOAHIA Ta BITYM3HSHINA OCBITHIM NpakTHUIN
peanizytoTbes Taki MoxBOCTI BiipoBapkeHHss STEM/STEAM/STREAM ocsiTu:

1. ¥ HaBuaabuuil miad mkoau Bkiaw4deno npeamer STEM ocsita (STEM
Education) — iium npoBoastecs ypoku, npucssiderni STEM/STEAM/STREAM ocsiTi,
BIJIMOBIAHO JI0 IIKLJIBHOTO PO3KIIay.

2. Y pamMkax ypPOKY TNPOBOASTBCA  3aX0AM Y  KOHTEKCTI
STEM/STEAM/STREAM ocBitu. OTXe, i1 4ac ypoKiB MaTeMaTuKH, (Pi3UKH, X1Mii,
61osorii, IHpOPMATUKHU BUMTEI1 MOXYTh 3alIPOIIOHYBATU YUYHSIM TPaHCAUCIMILUTIHAPHI
3aaanHs tuny STEM/STEAM/STREAM. Otxe, BYuTEIh MOXE OCOOUCTO
npoBoguty STEM ypoku 31 cBoro mnpeaMera. Hampukiana, BHUKOPUCTOBYIOYH
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komruiektd LEGO yuHi, i1 4ac ypoKiB reoMeTpii, MOXKYTh OyayBaTu pi3HI MOJENl y
THX TIPUKJIATHOTO 3aCTOCYBaHHS MAaTEMAaTHKH.

3. Peanizauia npoexmis STEM/STEAM/STREAM —
TpaHCI[I/ICI_[I/IHJ'IlHale/I[OCJIlILHl MPOCKTH. Y pean13au11 TaKUX MPOEKTIB MOXKYTh OpaTu
ydacth 1 BUWTENi, SKI BHKJIQJAIOTh COIIO-TYMaHITaApHI NPEIMETH, MHCTENTBO,
JTEpaTypy, a TAKOXK 13 3aTyUYCHHSM 1HINX (axiBIiB Y JOCHTIHKYBaHIN TpoOIeMi.

3aramom mpoektu, 1o 3actocoByloThes STEM/STEAM/STREAM, noBunHI
CTUMYJIIOBAaTH YYHIB J0 JMAOCHI/PKEHHS, TIOINIYKY, BIIKPUTTS HOBOTO, 3aMiCTh
3ay4dyBaHHs TOTOBHX 3HaHb. OTXe:

* Hasuanns 3acnosane na STEM/STEAM/STREAM npoexmax oae modxicaugicmo
3ay4Umu Y4Hie 00 HAYKOBO-00CIIOHOI OIIbHOCMI,

* Hasuauns 3a oonomoeoro STEM/STEAM/STREAM mexnonoeiii cnpusroms
PO3BUMKY MOMuUsayii ma inmepecy y4Hie 00 GUEUEHHS MAMeMAMUKU ma NPupoOHUYUX
OUCYUNITIIH,

o STEM/STEAM/STREAM mexnonocii/npoekmu cnpamo8ami HaA po36UMOK
MBOPUO2O [HHCEHEPHO2O0 MUCHEHHs, HA (DOPMYBAHHA KOMNEMeEeHMHOCmel 8 2aly3i
IHOICEHepIL;

* STEM/STEAM/STREAM mexnonoeii eghekmusHo po38usaroms KOMYHIKAMUBHI
KOMNEemeHmHOCMI ma KOMNemeHmHOCMi KOMAHOHOI pobomu;

* Cninbna yuacmo y peanizayii STEM/STEAM/STREAM npoexmie noxpauye
NapmHepcvKi 38'A3KU mMa BIOHOCUHU MIJC OAMbKAMU, GUUMENAMU MA YUHAMU,
ni0BUWYE 3ATYUeHICMb OAMbKIE 00 Npoyecy HABYAHHS Oimell;

 [umezpayis 3uanb, cnocodie ma 6udie OiAIbHOCHI (NPOEKMHOI, O0CAIOHUYBKOI,
KOHCMPYKMUBHO-MOOENIOIY0I, NPAKMUyYHOi moujo) eghekmueHo peanizyiomvcs 3d
oonomoezoro 3acmocysanus STEM/STEAM/STREAM mexnonoeiii,

o STEM/STEAM/STREAM mexnonocii O0aromes MONCIUBICIML  IHMe2py8amu
0C8ImHI 2any3i Yy €OUHY CUCMEMY HABYAHHA, WO CNPUAE OPMYBAHHIO MA POZGUMKY
KOMNemeHmHoCmell.

* 3acmocysanns STEM/STEAM/STREAM npoexmie Mmae Oymu SAKICHO
CNIAHOBAHO MA BUKOHAHO HA OCHOBI pOo3poOaeHUx 8i0nogionux Texnonoziunux xapm
[3].

[Tpoextn STEM/STEAM/STREAM 3aiiiCHIOIOThCS KOMAaHIHUMH BUYUTEIISIMH,
K1 BUKJIAJIalOTh JTUCLUIUIIHY, 110 O€pyTh y4acTh y peasi3allii BiMOBIIHOTO MPOECKTY.
Koxen 13 mux BHMKIagauiB HAAACTh HEOOXITHY JOMOMOTY YYHSM 3 BIAMOBITHOI
JTUCHUIUIIHY Y TIPOIIEC BUKOHAHHS POoeKTy. Yac, BIABEASHUI IS peati3allii MpoeKTy,
BIJIPI3HSAETHCS BiJI TPOEKTY JI0 MPOEKTY: B1J OAHOTO THXKHS J0 ABOX 200 TPHOX MICSIIIB.

Crnig BpaxoByBaTH, IO Ha Cy4aCHOMY €Talll MeJaroriyHi Kajapu MOTpeOyIOTh
HOIATPUMKH 3 OOKYy (haxiBIlIB, METOJIMCTIB Y KOHTEKCTI MPaBUJIBHOTO 3aCTOCYBaHHS
STEM/STEAM/STREAM TtexHoori# B OCBITHBOMY MPOIIECI.

Takoxx HeoOxigHa (1HAHCOBO-CKOHOMIYHA JOMOMOTa JIep»KaBu Ta OI3HECY B
opranizariii Ta peanizaiii Tpancaucuumiinapaux STEM/STEAM/STREAM nipoekTis.

Cnemudika opranizamii ta peamizamii STEM/STEAM/STREAM mnpoektiB y
TOMY, IIIO CJII;

10



- subpamu 8 AKOCMi memu OOCHIOJNCEHHs 3HAYYW)Y COYIANbHY Npooiemy 3
NOBCAKOEHHO20 HCUMMS A0 HABKOMUUHBOIL OIUCHOCTI,

- 3ayyamu, HACKLIbKU MOJICHA, Oilbule YYHI8 V peanizayii npoexkmy;

- 3any4amu K KOHCYIbMAHMIE KOMNEeMmeHMHUX ¢haxisyié i3 00CHioHCY8aHOI
eanysi,

- pO3pobuUmMuU YiKagutll cyeHapii 3 nyoIiuH020 3aXUCMy NPOEeKmie,

- nmpooymamu RNUMAHHA WOO0O0 CRHIILHO20 NPOBEOEHHA NPOEeKmy 3 [HUWUMU
HABYAIbHUMU 3AKAA0AMU 3 KPAIHU DO 3-3a KOPOOHY,

- po3podbumu demanvHy 00pOdICHIO Kapmy npoekmy — Texnonoziuny xapmy.

Hanpuknan, onnieto 3 Haiikasimux 1eM 1t STREAM npoekty moxe OyTu
«Ykpaincoka eumusankay. Takuii mpoexT Moxke OyTH peanizoBanuil y 9—11 kiacax.
J1J1st ioro poBeIEHHS MPOTIOHYETHCS HACTYTHA

TEXHOJIOI'TYHA KAPTA
Kaacu: IX (X a6o XI) knac (4-6 koman 1o 6-8 y4HiB).
Mo:xnuBuii iHIIKI BapiaHT — 10 JB1 KOMaHAM 3 MapajelbHUX KJIaciB ad0 3 KOXKHOTO
3 IX, X abo XI knaciB (3MaranHs Mi>K KJIaCaMH).
LikaBuM € BapiaHT 3a y4yacTi0 KOMaHJ] i3-3a kopaony. Hanpuknan, 13 Kanaau un
PecmyOmniku Monnosa.
ioi:

1. sucsimnenus icmopuynux acnekmie KoHyenmyaunizayii ma po3eUMK)
VKPAiHCbKOI BULUUBAHKU,

2. ananiz pizHux mooeneu YKpaiHCbKux UUUBAHOK,

3. 8UABLEHHS eCMemUYHUX ACNeKMi8 YKPATHCOKUX BULUUBAHOK,

4. po3pobdra Hosux mooeneti UUUBAHOK,

5. mposedenus OUOAKMUYHUX eKCKYPCill Ha Habpuxu, wo 6ucomossionms
VKPAiHCbKI 8UUUBAHKY, AOO y4acmb y Maucmep-Kiacax, AKi Npoeoosimb MiCyei
HApOOHI Maucmpu,

6. opeanizayis BUCMABOK YKPATHCOKUX BULUUBAHOK,

7. peanizayisi (no moxcaueocmi) npoekmy 6 napmuepcmsi 3 yunamu 3 Kanaou
ma/abo Pecnybnixu Monoosa.

Obaacti mizHauns: @isuxa, Ximia, bionocia, Mamemamuxa, Ingopmamuxa,
Texnonoeia, Inocenepisa, Mucmeymeo, Jlimepamypa.

CuiBpoOITHUKM IIKOJIM: guumeni MamemMamuxu, izuxu, ximii, 6ionoeii, mpyooeoco
HABYAaHHS, THhOpMaAmuKu, Mucmeymaea, Jiimepamypu.

3anpomnieHi KOHCYJIbTAHTHM: HAPOOHI MAUCMPU, [HICEHepU, MEXHON02U, MeXHIKU,
bamvku ma i.

KinneBi mpoaykTu (siki MaroTh OyTH MPEICTABICH] YYaCHUKAMM ):

- aHai3 icmopii po36UmKy KOHyenyii YKpaiHCoKux 6UUUUBAHOK,

- acnekmu NOPIGHAHHA MoOenell BUWUBAHOK 13 pI3HUX obracmeti Ykpaiuu,
Kanaou, Pecnybnixu Monoosa,

- HO8I MOOe YKPAIHCbKUX BUUUBAHOK,

- BUCTNABKU MICYEBUX YKPAITHCOKUX GUUUUBAHOK,

- HA2OJIOWEHHS HA 8AXACTUBOCTT BUUUUBAHOK OJIsL CYCNINbCINGA,

- GUOLNLEHHSL POl YKPAITHCOKUX GUUIUBAHOK Y MBOPAX MUCHeymasd.
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Texunonorii: yugposi mexnonozii, eukopucmaHusa ideokamepu, Komn'tomepa,
Iumepnemy, exckypcii, UCMasKku, Maucmep-Kiacu moujo.

Yac peanizauii npoekry: 2 micayi.

IIpe3enTaiisi Ta Ol[iHKA MPOEKTY:

- Ilpezenmayis npogooumscs 3a po3podIeHUM YIKABUM CYEHAPIEM, Y C8AMKOBIl
Gopmi, y nozaypounuii uac, 3 eukopucmauuam npezeumayiii Power Point, sideo,
meopis mucmeymea, mooeneu, SUCMABOK, JIMmepamypHux CYEHOK, GIpuiig, noem,
NPUCBAYEHUX BUULUBAHYI MOWYO.

- Komanou npeocmasnams npooykyito, ooepoicani pesyiomamu H#cypi, 00 ckiady
K020 8X00Mb BUKIA0AYI, IHIICEHepU, MEeXHON02U, cneyianicmu y 6ION0BIOHIU 2ay3i.

3axuUCT peaaizoBaHUX MPOEKTIB MOke OyTH MmyOaiyHUM. MOXYTh B3STH Y4acTb
yCl OXOYi: y4YHI IHIIMX KJIAcCiB, BUMTENl, OaTbKH, MPEACTAaBHUKH MPECH, 3alpOLICHI
toio. KomnereHTHe Kypi 00'€KTUBHO OLIHIOBATUME MPOEKTU Ta MPOTYKTH.

3a3zHauaemo, 110 npu pearizamii Ta 3axucti npoektiB STEM/STEAM/STREAM
YYHSIM HE BUCTABJISIIOTHCS TPAIUIIIHI TO3HAYKHA. PEKOMEHY€E€ThCS 8UKOpUcmosysamu
oyintoeannsn y cnopmusnomy cmui — npucymxysatu 1, 11, 111 micus, 3aoxodueHHs, 3
BpYUYEHHSIM KyOKiB, TpaMoOT, MeAaied, MpU3iB TOLIO. YYacTh Y TaKUX MPOEKTaxX Mae
MPUHOCUTH 33JJ0BOJICHHS SIK YUHSIM, TaK 1 PEIlTi BCIX YYaCHHKIB.

Y  Bumagkax, KOJIM Yy4YeHb  peali3oBy€  IHAUBIAYaJbHMHA  NPOEKT
STEM/STEAM/STREAM, {ioMmy MO>XKHa BUCTaBUTH BiJIITOBIJIHY OIIIHKY.

Oyinka npoexmy npo8oOUMbCsl 3a MAKUMU KPUNEPIAMU:

- ObrpyHmosanicms npoexmy — CHPsIMOBaHAa Ha T€, HACKUIBKU BIH OXOILIIOE
IIIJTICHO Ta IMOB'sI3aHO, JIOT1YHO Ta apryMEHTOBAHO JIOCIIKYBaHY TEMY;

- 3asepuienicmv npoekmy TPOSBISAETbCS B TOMY, SK OyJId MiKpPECeHi
MIXKITPEIMETHI 3B'SI3KM Ta MEPCIIEKTUBU TEMH, KOMIIETEHIIIT Ta HABUYKU TEOPETUYHOTO
Ta MPAKTUYHOTO XapaKTepy Ta Te, IK BOHU CITy>)KaTb HAYKOBOMY 3MICTY;

- Po3pobka ma cmpykmypyeanHs npoekmy CTOCYIOThCS TOYHOCTI, CyBOPOCTI Ta
y3rOKEHOCTI HayKOBOTO MIAXOAY, apryMEHTAIl] 11ei, TPaBHJIbHOCTI BUCHOBKIB;

- KpeamuesHicms — BITHOCUTHCS JI0 CTYTICHS HOBU3HU, SIKY TIPOEKT MMPUBHOCUTD Y
X0/ 10 pearizariii TemMu abo BUPIIIIEHHS TPOOIIeMH;

- AIKICMb OIEPAKYBAHOTO MPOIYKTY;

- e¢hekmueHicmb 3aNPONIOHOBAHOTO MPOAYKTY;

- Ily6niuna npezenmayis ma 3axucm npoexkmy [3].

[{ixaBuMU TTpOEKTaMHM 3a y4acTio MareMatuky y KoHTekcTi STEM ocBitu €:

- byounok moei mpii:

- Booa y nawomy sorcummi;

-Vkpaincokui kuaum,

- Mamemamuxka 6 Kyainapii;

- ['eomempis y ousaiini;

- Kpeoumu ona moeo oomy;

- Kpeoumu ona 6iznecy;

- @Qyukyii' y cnopmi;

- Bionocunu ma nponopuyii 6 mucmeymsi;

- 3onomuii nepemun 6 apximexkmypi.
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[Ipu peamszamii TakuX TPOEKTIB HE CJiJI OYIKYBaTH 3aCTOCYBaHHS
dbyHIaMEHTAIBPHIX MaTEeMaTHYHUX TOHSTh Ta JOKA30BHX 0a3. BaknuBimmumil 1HIIHIMA
acmeKT: MOTHBAIliSl Ta 1HTEPEC Y4YHIB JO BHUBYEHHS MaTeMaTUKHU Ta YCBIJIOMJICHHS
3HAYyIIOCTI MaTeMaTHKU MPU BUPILIEHH] PI3HUX MpoOieM 13 KUTTA. B pesynprari ix
IPOBEJICHHS, MOXJIMBO MEHIIIE YYHIB HAa YpOKaxX MareMaTUKH 3alUTyBaTUMYTh «/[e s
ue 3acmocogysamumy?.

[Ipioputetnoto metoro STEM ocBitu € peanizaiiis IHTErPOBAHOTO HaBUaHHS
[IUIIXOM HAaBYAHHS HAa OCHOBI BUPINMICHHS NPOOJIEMHHX CHUTyallld Ta PO3POOKH
MPOEKTIB. Y pe3ynapTari yuHi OepyTh y4acTb B aBTEHTHUHHUX, 3HAYYIIMX CHUTYyaIlisX
HAaBYAHHS, BKJIIOYAIOYM TMPOEKTYBaHHS, peajizaililo, TEeCTyBaHHSA, aHam3 Ta
JOKYMEHTYBaHHS.

TakuM 4ynHOM:

* PO3BUBAEMbCS KPUMUYHE MA CAMOKPUMUYHE MUCTIEHHS YUHS,

* 3a0X0UYI0MbCsl THHOBAYTL,

* PO36UBAEMBCS 30AMHICMb CNRIBNPAY08amu ma eqpexmueHo CHIIKY8Amucs 3
IHWUMU NPpU BUPTUEHH] NPOOIeMU MA 3HAXOONCEHHI 8ION0BI0el,

* PO3YMIHHSA 8i00Y8AEMbCA 3 OONOMO20I0 eKCNePUMEHMIB,

* NI0BUWYEMBCS IHMepec ma MOmueayisi y4Hie 00 Ha8UAHHSL.

VY pesynbrari BBakaemo, 1o BrpoBamkeHHsS STEM ocBitu B kopemsmii 3
TPAHCAUCIUIUTIHAPHOIO OCBITHHOIO MAPATUTMOIO JO3BOJIMTH: CYTTEBO IiJBUIIUTH
AKICTh 3arajibHOI OCBITH, Y TOMY YHWCJl 3 Mar€MaTHKH; MIABUIIMTA MOTHUBALIIO Ta
1HTepeC y4YHIB 10 BUBUCHHS IIKUIBHUX JUCIUIUIIH, Y TOMY YHUCJII MaTeMaTuKH, Ta J0
OCBITH, 3aTaJIOM; CIIPHUSITH CBIJIOMOMY KUTTEBOMY Ta MPOeCiitHOMY CAMOBU3HAYEHHIO
MaiOyTHIX BUITYCKHHKIB; OPIEHTYBAaTH yUHIB y PI3HUX Taly3X Mi3HAHHS; PO3BUBATH
P13H1 TUIIM MUCJICHHS: aHATITUYHEe, KpUTUYHE, TBOPYE Ta 1H; YCBIJOMIICHO IHTErpyBaTH
Ta MEPEHOCUTH 3HAHHS y PI3HI rajgy3l Ta BUKOPUCTOBYBATH 37100yTiI 3HAHHS IpHU
BUPIIICHHI PI3HUX TNpoOJIeM Yy 3MOAEIbOBAHUX Ta/ab0 peambHUX CHUTYyallisX;
dbopMyBaTH Ta PO3BHBATH Pi3HI KOMIIETEHTHOCTI YYHIB, y TOMY 4YHCJi B Tally3i
KOMYHIKaIlii, Koorneparii, KpeaTuBHOCTI Ta KPUTUYHOTO MUCJICHHS.

Cnin TakoX BpaxoByBaTH, IO 3a0C3MEUCHHS EKOHOMIKUA KBasli(pikoBaHUMH
STEM/STEAM/STREAM - kaapamMu € KJIHOYOBHM 3aBIaHHSIM CHUCTEM OCBITH
TEXHOJIOT1YHO PO3BUHEHUX KpaiH.

JIITEPATYPA
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/publication/297a33c8-alf3-11€9-9d01-01aa75ed71al/language-en
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3. Akiri, L. ,,Transdiciplinary as an educational paradigm of the future”. Education: Modern
Discourses, (4), pp.33-38. 2021. / JlocTynHO 3a MOCWIAHHAIM
https://doi.org/10.37472/2617-3107-2021-4-04
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4. Ministerul Educatiei si Cercetarii al Republicii Moldova. Republica Moldova in
Programul pentru Evaluarea Internationalid a Elevilor PISA 2022./ loctynHo 3a
nmocunaHHaM https://ance.gov.md/sites/default/files/raport pisa 2022 1.pdf

KOMNETEHTHICHUM MIAXIJT Y MATEMATHUYHIN OCBITI:
OYHAAMEHTAJIBHICTD I IPAKTUKOOPIEHTOBAHICTD

CaiTiiaHa AHAPIOLIEHKO
Komynanonuii 3axnao « Crobooicancokuii aiyeti Ne2» Cnoboocancokoi cenuyoi paou
Yyeyigcvroeo paiiony Xapkiecvkoi oonacmi

«BuxmaganHs — MHUCTENTBO. SIK XYHOKHUK, MY3HKaHT 3a3HAa€ MyK TBOPYOCTI 1 HaWBHIIOL
HACOJIOAM B MPOLIEC] CBOET Mpalli, Tak 1 BUNTEIb MYUHUTHCS, SIKIIIO HOMY HE BJA€THCS CIAaATH POOOTY
KJIacy, OCTaBUTH Ha MEBHI PEHKH, 3apa3UTH JIITEH CBOIM IHTEPECOM JI0 CIIPaBU. 3BUYANHO, BUNTEIh
TOJII TIABKU MOXE JOCSTTH APY’KHBOI KOJEKTHBHOI pOOOTH Kiacy, SIKIIO BiH JIIOOUTH 1 3HAE CBIH
npeameT». Tak kommch roBopuB CyxomnuHchkui B.O. - BenmWKuil memparor Ta MUTENb HE TUIBKH
CBOTO 4acy, a 1 ChOroJIeHHs. B 11X ciIoBax 3amponaHOBaHO HaM, BUUTEIISM, TUTAH JiH.

Kniouosi cnosa: mkomna, ocBiTHS Taimy3b «MaTeMaTHKa, KOMIIETCHTHICTh, KOMIIETEHTHICHUI
MiXi1, KOMYHIKATHBHI HaBUYKU, CAMOCTIHHICTh, BHBAXXCHICTh, PO3CYIJUBICTh, MPArHEHHS IO
MI3HAHHS HABKOJUIIHBOIO CBITY , MHOWIYK NUISAXIB 0 3MIHM Ta BJIOCKOHAJIEHHS BUKJIAJAaHHA
MaTEMAaTHKH, SIKICHE HaBYaHHS.

COMPETENCY APPROACH IN MATHEMATICS EDUCATION:
FUNDAMENTALITY AND PRACTICAL ORIENTATION

Svitlana Andryushchenko

Communal institution "Slobozhansky Lyceum No. 2" of the Slobozhansk settlement council
Chuguyiv district, Kharkiv region

"Teaching is an art. As an artist, a musician experiences the pain of creativity and the highest
pleasure in the process of his work, so the teacher suffers if he does not manage to integrate the work
of the class, put it on certain rails, infect children with his interest in the matter. Of course, then the
teacher can only achieve friendly collective work of the class if he loves and knows his subject." This
is what V.O. Sukhomlynskyi - a great pedagogue and artist not only of his time, but also of today -
once said. In these words, we, the teachers, are offered a plan of action.

Key words: school, educational field "Mathematics", competence, competence approach,
communication skills, independence, balance, prudence, striving to learn about the world around us,
finding ways to change and improve the teaching of mathematics, quality education.

Koxen HOBMIT HaBUaIbHUI PIK IPUHOCUTH HIOCH XOPOIIIE 1 HE AYXKe, ajie HOTPIOHO
000B’SI3KOBO OyTH ONTHUMICTOM, IIOO KOK€H JIeHb, 3aXOAS4YM [0 MITeH B Kiac, BH
MparHyJid CTaTH Il HUX HaWKpammM JIpyroM i BuutTesnem. | 3apa3 s po3ymiro, 1o
TOJIOBHOIO METOIO JIJII MEHE € — 3a0e3IeUeHHs] PO3BUTKY 1HHOBAIIMTHOT 0COOMCTOCTI
y TpoIieCl HaBYaHHS MAaTeMaTHKH, TaK SK 3MICTOM MaTE€MaTU4YHOI OCBITH € IIUTICHE
OpIEHTYBaHHSI YYHIB Yy CBITI 3 MO3MUIIIT 1HTEPECIB JIIOJUHU, BMIHHS BUKOPUCTOBYBATH
MaTeMaTHYHi 3HAHHS JJIS1 CTOCYHKIB y4YHS 3 1HIIMMH JTFOIbMH, 3 TEXHIKOIO, TIPUPOIOI0
1 BCIM HABKOJIMIITHIM CBITOM. .3 IIbOTO BUIJIUBAE OCHOBHUHN HAIPsSMOK — (DOpMyBaHHSI
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0COOMCTOCTI, aKTUBI3YIOUM MPHUPOJIHI 3AI0HOCTI YUHIB 3 Cy4aCHUMU TEXHOJOTISIMHU
LK1 IOMOMOXKYTh 3pOOUTH MPOIIEC HABYAHHSA L[IKABUM, PI3HOMAHITHUM,E()EKTUBHUM,
JEMOKpPaTUYHAM ; JOTOMaraTH IiTSIM 3HaWTH cebe, pO3BUBATH CBOi 3M10HOCTI,
camopeai3zyBaTu CBOI CHJIM OCMHUCIUTH KUTTEBI ABUILA, CAMOCTIMHO IIyKaTu [cTHRY,
3HAXOJUTH BJIACHY MO3UIIIO IIJISTXOM HANPYKEHOI IHTEJIEKTyaIbHOI POOOTH.
MarteMaTryHa KOMIIETEHTHICTD - YMIHHS Oa4UTH i 3aCTOCOBYBaTH MaTeMaTHKY B
peaTbHOMY JKHUTTi, PO3YMITH 3MICT 1 METOJ] MAaTEMaTUYHOTO MOJICITIOBAHHS, BMIHHS
OyayBaTh MaTeMaTHYHYy MOJENb, MOCTIDKYBaTH 11 METOAaMH MAaTeMAaTHKH,
IHTEepIpeTyBaTu 3100yTI pe3y/IbTaTd, OOYMCIIOBATH TMOXUOKM oO4uciaeHb. [l
JIOCATHEHHS I11€1 METH B IIEHTP1 MO€T pOOOTH 3aBXKIU: OCOOUCTICTD, 1HIUBIAYJIBHICTh
KOKHOTO YYHSI, HOTO PO3BHUTOK, HaBYaHHS 1 3aXHCT, IK OCHOBA IIOEJHAHHS Pi3HUX
¢bopM HaBYAHHS Ta CTBOPEHHS YMOB JJISI TBOPYOI JisSUTBHOCTI, 3aCTOCOBYIOUN aKTUBHI
Ta IHTEPAKTUBHI TeXHOJOT1i. BCs AISAIBbHICTh IPYHTYETHCS Ha OCHOBI — KepyBaTH HE
TUTUHOIO, a i1 po3BUTKOM. ToMy 1 Tema, HaJ SKOIO sl MPAIIOI0 JyXKe aKTyajbHa —
«JlismpHICHHM miaXin B peami3allii HoBoro Jlep:kaBHOro cTaHAapTy 0a30BOi cepeaHboi
ocBiTw». Tema IlikaBa 1 Cy4acHa, a KOJIM Y4HI MIiAPOCTalOTh, BOHA BXKE CTa€ 1
BIJIMOBIIaTbHOIO. AJie MEHI 1€ MOA00a€ThCs, TOMY IO S BECh 4ac IIOCh pa3oM i3
IITBMH TpUAYMYyI0 1 BTUTIOI0 B JKUTTA. 3a B.O. CyXOMIMHCBKMM, PO3BUTOK
KpEaTHBHOTO MUCJICHHS — HEBIJ'€MHA CKJIaJ0Ba PO3YMOBOTO BUXOBAaHHS, aKTUBHE
CTaBJICHHS 70 SIBUI HABKOJMITHBOTO >KUTTS, MPAarHEHHS IMi3HATH 1 3HATH. 3MICT
HaBUAHHS 1 TeMep 3aJUIIAE€THCS BAXKJIMBUM,TOMY OCHOBHE 3aBIaHHS I Y4YHIB —
HaBUMTHUCS €(PEKTHUBHO 37100yBaTH 3HAHHA 1 KPUTUYHO MHCIUTH, 0O KpUTHUYHE
MUCJICHHS - HE 00’ €KT BUBYCHHS, a Pe3y/IbTaT HaB4aHHs. L[s1 HeOOXiMHICTh BUKIIMKAaHA
HACyITHUM MOMEHTOM.] KOMIETEHTHICHUH IMiIX1]T B MATEMAaTUYHIN Haylll Ay>Ke CIIPUSIE
PO3BUTKY Y4HIB. JiTIM NOTPIOHO HABYUTHUCS KUTH Y IIbOMY BUPIi KUTTA. | meprimm
KpokoMm 11t Hux crane 31a4a 3HO. B 11iii po6oTi 51 kaxy npo JIroO0B 10 CBOIX yUHIB,
70 CBOET pOOOTH, 10 TOTO, IO MOI AITH 3p0OUIU AOOPOro 1 A0 TOTO, LIO 1€ 3pOOIITh
11 CBO€1 YKpaiHU, TOMY 1[0 B HUX € MOTEHINal 1 0a)KaHHsS] HABYUTHUCS YOTOCh HOBOTO,
70 IBOTO s 3aBXKIW 1 mparHynaa! YuuTenb 1 y4eHb NMOBUHHI OO’ €THATHCS 1 MISITH
pazom!Yuurtens moBHHEH 3a0yTH MPO MUHYJI HEBAAdl JUTHHH, JOIOMOTTH YYHIO
3HAWTH yMEBHEHICTh B TOMY, III0 BiH BIIOPAETHCA 3 TAHUM 3aBJIaHHSAM, TIaM'ITaTH MPO
MUHYJ1 YCHIXH 1 IOBEPTATHCS 10 HUX, @ HE A0 MOMUJIOK, MPOSBISTH Bipy B AUTHHY,
CHIBYYTTS JI0 HEl, yIEBHEHICTh B 11 cuiax. «He 00rocs» 1 «I11KaBIIIOCHY MOBUHHI TEX
o0’eqnatucs!!! A g Takoro o0’eIHaHHS MOTPIOHO BUHMKHEHHS JOMUTIUBOCTI, a
miciisg 1bOTO OOOB’S3KOBO BUHHMKHE Mi3HABaJdbHUU 1HTepec. Hamn y4yHi moyHyTh
3armamM’sITOByBaTH CKJIaJHUH MaTeMaTHYHUN MaTepial, HampyXeHHs B Kjaci Oyme
criaiaTv, TUTHHA He Oy/ie HaNIsIKaHa, K il 31a€ThCs, CBOIM HE3HaHHSM. JlyKe X04eThCs,

. : : . |y . &
o0 Bupa3 oOaMY4Ysl MOIX y4YHIB Ha ypoli OyB He Takuil -.© abo Takuh = , a

o

. o . 88 . ..
HATXHCHHMH, BECCIMUHU, 3al1KABJICHUH, HAIIpUKIAJ, TAKHUH ! Hamn Cy4dacCHl O1TH —

1€ JIIOAM HOBOTO MOKOJIIHHS, 1HIIOTO 1H(OpMaIliifHOTO CycniibcTBa. M1 6a4nmo, 1o
KJIFOUOBI OCBITHI KOMIETEHIII TMEPETBOPIOIOTHCS B 3aCO0M PO3BUTKY OCOOMCTUX
AKOCTeW U O0COOMCTHX 3HAaYeHb Y4YHIB. ToMmy, HaWBaXIHBIIE BU3HAUWUTHU: 5K
BUXOBYBaTH Ta HaBYaTH KOMIIETEHTHY OCOOMCTICT, y wiKom. Sk ¢opmyBatu
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MaTeMaTUYHYy KOMIIETEHTHICTh 3100yBauiB ocBiTH B ymoBax HYIII? Po3risiHemo aesiki
MIPUKJIAIN KOMIIETEHTHOCTEH, K1 TOMTOMAararTh 3aKIaaTi B yIHIX (yHIaMEHT 3HAHb
3 MareMaTuku Ta (GOPMYIOTh MPAKTUYHI HABUYKU MJIs TIOJAIBIIOTO JKUATTA Ta
HaBYAHHS:
1.YMinHsi BUMTHCH (HA IPUKJIIAJI 3aBaHb 3 MiIpydyHruKa MatemaTuku 5 kiacy HYII)
MeTor /1aHOi KOMIIETEHTHOCTI € BUXOBAHHS B YYHIB aKTHBHOTO, BiIIIOBIJAIbHOTO,
1HIIIaATUBHOTO CTaBJICHHS 0 HAaBYAHHS, 3a0XOYCHHS BOJIBOBUX 3yCHUJIb, (POPMYBaHHS
IparHeHHs JI0 CaMOIi3HAHHS, CAMOPO3BUTKY, CAMOB/IOCKOHAJICHHSI.
3aeoanns:
- 3aJIyYEeHH$SI YYHIB /10 MOIIYKOBOI Ta JI0CHIAHAIBKOI AisILHOCTI
- BUKOHAHHS BUIIEPeKYI0YUX 3aBIAHb
2. IndopmManiiHO-KOMYHIKALIHHA KOMIIETEHTHICTh
MeTo1 1aHOT KOMIIETEHTHOCTI € HaBUUTH Y4YHIB 37100yBaTH MOTPiOHY 1H(OpMaIIito,
BHUKOPUCTOBYIOUM JOCTYIIHI JpKepena (JOBIIHUKH, MIAPYYHUKH, clOBHHUKH, 3MI) Ta
TepeaaBaTy 1i.
3asdannsn:
- aKTHUBI3aIis Mi3HABAIBHOI TISUTBHOCTI YYHIB :

1. I pynosuii memoo nio uac poss'sizysants 3a60amwsb abo poboma 8 napax.

2. Pisni popmu pobomu 3 knueoro(npu pobomi ouialiH 6 yMOBAX GiliHU — ye 0)ice
aKmyanbHo).
Camocmitini pobomu i3 3aCMOCY8AHHAM AHANO2IU, NOPIBHSHD.
Kapmxu-incmpyxyii
Buxopucmanna na ypokax enemenmis icmopuzmy, 3ayikaeieHocmi
Bukopucmanus npoonemuux cumyayiti( Hanpuxnao, npu eusueni memu
«/[o0asanus miwlanux yuceny npodIeMHa cCumyauisn 3 yCK1aOHEeHHAM, W0
eeoe 00 dianozy).
7. Bubip memody po38'sa3yeanHs 3a80aHHS.

S kW

3. ConiaJlbHA KOMIIETEHTHICTh

MeTo10 1aHOI KOMIIETEHTHOCTI € HABYUTH Y4YHIB MPOAYKTUBHO CHIBOPALIOBATH 3

napTHEpaMH y TPyIll Ta KOMaH 11, BUKOHYBATH Pi3H1 poiii Ta PyHKII{ y KOJIEKTHBI.

3asoannsa:

- CTUMYJIIOBAHHS J1aJIOTTYHOTO CIJIKYBaHHS,

- BUKOPUCTAHHsI TpPYNOBUX, MAPHUX, KOJIEKTUBHHUX (pOopM oOpraHizauii HaBYaJIbHOI

TISIBHOCTI

4. 3n0poB’s30epesKyBaTbHA KOMIETEHTHICTD

MeTo010 1aHOT KOMIIETEHTHOCTI € HaBYUTH Y4HIB AOAWIMBO CTaBUTUCS IO BIACHOTO

3JI0pPOB’S Ta 37I0POB’sI THIIMX JIFOIEH.

3asdannsn:

-3a0e3MeueHHs i TOTpUMaHHS CaHITApHO-TIT1€HIYHUX YMOB Ha YpOKax;

-BUKOPHUCTAHHSA TEKCTIB 37I0POB’s130€peKyBaIbHOTO 3MICTY MPHU PO3B’s3yBaHH1 3a7a4
CydacHe >XuTTs AuHamiuHe: Oarato iHQopmaiii, i MOCTIHE OHOBICHHS

MNPU3BOIUTH O TOTO, IIO0 MU, BUMTEN, MOBHHHI BHXOBYBaTH Hacamrepen JIOAeH,

3MaTHUX OIEpPaTHBHO aJanTyBaTUCh Yy Cy4yacHOMY iH(OpMaliifHOMY HpOCTOpI,
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HABYATHUCH 1 PO3BUBATUCH MIPOTITOM yChOTO KHUTTA. TOMYy BUUTEIO MOTPIOHO MOPSAT i3
HECTAHJIAPTHUMHU YPOKaMHU, SKi HAHOUIBII TTOBHO BPaXOBYIOTh BIKOBI OCOOJHMBOCTI,
1HTEpecl, HaXWiu, 3MI0HOCTI KOKHOTO Y4HsI, MOEAHYBATH €JIEMEHTH TPaJAHIIHUX
YPOKIB — CIIpUIMaHHS HOBOTO MaTepiaiy, 3aCBOEHHS, OCMHCIICHHS, y3arajJbHECHHS —
ane y He3BuyailHux (opmax. CTBOpUTH SKICHE HaBYaHHSA , TOOTO HaBYaHHI,
Opl€HTOBaHE Ha 3aBTpa. BuuTens, siki BUPILIWIN IPOUTH HENETKUN KUTTEBUN IUIAX —
HABYUTU Ta BUXOBATU IHIIUX — MOTPIOHO MpUOpaTH MACUBHICTH Ta IHEPTHICTH Y
BUBUCHI Ta BIPOBAI)KCHHI HOBITHIX TEJAroriyHUX TEXHOJOT1M HaBYaHHS Ta
HEJ0OCKOHAJIe BOJIOAIHHS BMIHHSIMH CaMOAaHaJli3y BJIACHOI MEAAroriyHoi JisUTbHOCTI,
NOTPiOHO 3pOCTAaTH CaMUM, BUUTHCS HOBOMY, TOMY III0 HABUUTH I[IKaBO Ta €PEKTHUBHO
— OCHOBHA Mpo0iemMa cydacHoi mkoyn. [ToTpiOHO HapemITi 3p03yMiTH, III0 MaTeMaTHKa
— II€ HE TUIbKU BaXKKa HAyKOBa T€OPis, CKIaaH1 3a7a4l, He3pO3yMuIl TECTH, K1 JISTKAIOTh
— 11ie Hayka! TUIbKY 3 TaKMM M1X0I0M B OCBITI MOKHA 3POCTH HOBE MOKOIIHHS JIHOICH,
AK1 MAHIMYTh pIBEHb HaIIOl KpaiHM HAa HaMBHINY BUCOTY Ta OyAyThb aJanTOBaHI JI0
KUTTA. Tak BUMTEN 3MOXKYTh 311MCHUTH KOMIETEHTHICHUN MIAX1] Y HAaBUaHHI, SIKUH €
(byHIaMEHTABHICTIO 1 IPAKTUKOOPIEHTOBAHICTIO YUHIB Y JKUTTI.

SMART-KOMIIVIEKCHU HABYAJIBHUX JTUCHUIIJITH
AK HEBII’EMHA CKJIAJOBA CYYACHOI'O
OCBITHBOI'O IMTPOCTOPY

Ounena Apmasa, Anacracia €pumosa
Xaprxiscokuu HayioHanvHul yHieepcumem imeni B. H. Kapaszina, m. Xapkie

3niliCHEHO CTPYKTYpPHO-3MICTOBHUI aHali3 KOHIIEMIli Smart-OCBITH B KOHTEKCTI iHTErpartii 3
OCBITHIMU pedopMaMu. 3amporoHOBAHO MOJENb MPOEKTYBAaHHA Smart-KOMIUIEKCY HaBYaJIbHOI
aucuuIuling «Buima maremaTtuka» B KJIacMYHOMY yHiBepcuteTi. HaBemeno mpuxiian peanizanii
cunabyca B eTMHOMY 1H(OPMAIITHOMY OCBITHROMY MPOCTOPI 3aKJIay BUIIOI OCBITH.

Kntoyosi crnosa: Smart-TexHoJ0rIA, Smart-KOMIUIEKC HaBYaJbHOI AUCIMILTIHYU, IHTEPAaKTHBHA
wiatgopma, BipTyalbHe OCBITHE CEepeOBHUIIE, CHIIA0yC.

SMART-COMPLEXES OF ACADEMIC DISCIPLINES
AS AN ASSENTIAL COMPONENT OF THE MODERN
EDUCATIONAL SPACE

Olena Arshava, Anastasiia Yershova
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

An analysis of the structure and content of the concept of Smart-education in the context of
integration with educational reforms was carried out. A model for designing a Smart-complex for
the academic discipline «Higher mathematicsy» at a classical university is proposed. An example of
the implementation of a syllabus in a unified information educational space of a university is given.

Keywords: Smart-technology, Smart-complexes of academic discipline, interactive platform,
virtual educational environment, syllabus.
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Hoszo cam masuatics, AKWO Xxoueut
HABYAMU ITHULUX.
I pueopiii Ckoeopooa

Smart-ocBiTa TpencTaBisie COOOK HOBATOPCHKY KOHIIEMINIIO, SIKa BIPOBAIKYE
nepeoBl TEXHOJIOTII B OCBITHIM MpoIleC, MalOul Ha MET1 HE JIMIIE 3aCBOEHHS 3HAHb,
aye ¥ PO3BUTOK KPUTUYHOTO MUCJICHHS Ta MiATOTOBKY 3100yBadiB 10 BUKJIHUKIB
nudpoBoro cBiTy. BoHa BU3HavaeThCs BUKOPUCTAHHSIM KOMI'IOTEPIB, BIPTYadbHOI
pPEaNbHOCTI Ta IHTEPAKTUBHUX TUIAT(HOPM, CTABIISTYH MTEPEl COOO0 3aBIaHHS CTBOPUTH
CTPYKTYpPOBaHE Ta JUHAMIYHE OCBITHE CEPEIOBUILIE.

VY cydacHOMY KOHTEKCTI Smart-oCBITH BEJIMKE 3HAYCHHSI MAa€ MPUIIISATHCS POl
OHJIaltH-peCypCiB Ta IHTEPAKTUBHUX IIAT(HOPM, SIKi HE JIUIIE MOJETTIYIOTh JOCTYII 10
HABYAJILHOTO MaTepialy, ajie i COpUsIIOTh aKTUBHOMY 3aCBOEHHIO 3HaHb. 3aCTOCYBAHHS
matGopM I AUCTAHLIMHOTO HaBYAHHS Ta BIPTYaJbHUX IHCTPYMEHTIB PO3IIMPIOE
MOXKJIMBOCTI 3/100yBadiB Ta 3abe3medye OUThIN TIMOOKE CHPUUHATTS iHpopMalli 3a
paxyHOK B3a€eMOIi Ta Bi3yani3alii OCBITHHOIO IPOIIECY.

Bax1uBUM acrieKTOM € TaKOXK BIUTMB 1HTEIEKTYaJIbHIUX CHCTEM Y Cy4acHii OCBITI.
BuxopucranHs MITYYHOTO 1HTENEKTY B OCBITI JI03BOJISIE 1HAMBIyali3yBaTH MiAX1 10
KO’KHOTO 3700yBaua. AanTyroud OCBITHI TPOTrpaMu Ta HaBYaJIbHI MaTepiajiy, M0 iXHIX
CYNIPOBOIKYIOTh, JIO VYHIKaJbHUX TMOTpe0 Ta TEMIly HaBYaHHS, CTBOPIOETHCA
ONITHMAJIPHE CEPEOBUIIIE JIJIT OCOOMCTICHOTO PO3BUTKY.

InTerparis Smart-TexHoNOrH 13 cCydacHUMHU pedopMaMu B OCBITI BUMarae He
JUIIe BOPOBAKEHHS LU(POBUX TEXHOJOTIH, aje i iXHIO ajanTamilo 0 BUMOT
CyYacHMX CTaHAapTiB OCBITU. lle crpuse akTUBHIM y4acTi 3100yBadiB y Mpoleci
OMMaHyBaHHS 3HAHb Ta PO3BHUTKY iX KpeaTWBHUX 3HI0HOCTEH, (OPMYBaHHIO HOBOTO
PIBHSI COPUMHATTS Ta 3aCBOEHHS 3HAHb.

[Ipu mnomameimioMy po3misiai  Smart-oCBiTH B KOHTEKCTI  BHKJIAJIaHHS
MaTEeMaTHYHUX JUCIHIUIIH PO3IITHEMO BUKOPUCTAHHS IHTEPAKTUBHHUX IMPOTPaM,
BIPTYaJlbHMX 1HCTPYMEHTIB Ta MEPCOHATI30BAHUX MIJIXOMIB, CHPSAMOBAaHUX Ha
MOKpPAIIEHHsI PO3YMIHHSI Ta 3aIllKaBJICHOCTI 300yBaviB y I HayIl, 110 BiJIKPUBAE
HOBI MOKJIMBOCTI JJISl PO3BUTKY Ta BIOCKOHAJIEHHS! OCBITHHOTO MPOIIECY.

Bimomo, mo Smart-koMIJIeKCOM HaBYaJIbHOI AMCHUIUIIHM € KOMIUIEKCHA
iHpopMaIiiiHO-IM(pOBa CHUCTEMAa OCBITHBOTO pPECypcy, IO MAa€ HaBYaAJIbHO-
METOAMYHUN 3MICT Ta JUHAMIUHy CTpykTypy. Hampuxman, Smart-kommiexe
HaBYaJbHOI AMCIUILIIHU «Bullla MatemMaTrnka» B KIIACHYHOMY YHIBEPCUTETI BKIIIOYAE
HACTYMHI CKJIAMOBI: CTaHAApT BHUIOI OCBITH, OCBITHBO-TIpo(eciiiHa mporpama,
HaBYAJBHUN IUIaH Ta poOOUMi HaBUAJIBHUN IUIaH, poOoya mporpaMa JAUCHUIUTIHKA Ta
cuadyc, HaBYaIbHO-METOUYHUN KOMIUIEKC AuctuIUIiam (puc. 1). Bei ckinanoBi Takoi
iHpopMariiiHoi cucteMu mepeOyBalOTh Yy TMEBHUX (YHKI[IOHANBbHUX 3B S3KaX 1
JUHAMIYHO 3MIHIOIOTHCS MIPOTATOM Yacy.

[1ix yac mpoekTyBaHHs Smart-KOMIUIEKCY JUCIMILTIHU BaKJIMBE 3HAYCHHS MAIOTh
3MICT Ta HAIOBHEHICTh I[LOTO E€IIEKTPOHHOTO pecypcy. [lounHaroun 3 TEOpEeTHUHOTO
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Marepiaily B popMi TEKCTIB JEKII#, TOCIOHUKIB, MAPYYHUKIB TOIIO, IHCTPYKTHUBHO-
METOIUYHOI JITEPaTypH I ayTUTOPHOT poOOTH Ta opraHizarlii caMoCTiiHOI poOoTH
Ta 3aKIHYYIOUM KOHTPOJIOIOYMMM 3aco0aMy  JIarHOCTUKU 3HaHb, YMiHb 1
KOMIIETEHTHOCTeW 3m00yBaduiB  (puc. 2), KOXHHA eJeMEeHT i1H(OopMaIiiHoTOo
Cepe/IoBUIIIAa Ma€ CIPUATH CTBOPEHHIO 1HAMBIIYyaJbHUX OCBITHIX TpPa€eKTOPii
CTYICHTIB.

e
CraHgapt
BMLLIOI OCBITH  Mnaxw nexuin

Ta OCBITHA- «cmu nexyitl  MuTaHHA ana
npoodeciiiHa CaMOKOHTPO/IIO
nporpama

* T/1aHN NPaKTUYHMX 3aHATL
i3 NpUKnagamm poss’azaHHA
TMNOBMX 3az1ad

* InaaktuuHi matepianu
(KapTKu 3 3aga4amn,
Tabauui, pucyHkm)

HasuaneHo-
— memoduyHull
HaBuyanbHuii KOMI'IIIEKF
nnaH Ta oucyunaiHu

L
HasuyanbHo
METOANYHMIA

Smart-Komriekc
HaBYaIbHOI
LUCUMNAIHN

«Buwa
matemaTuka»

Poboua
nporpama 1a

Kmnawc

Pucynok 1 — Crpykrypa Smart- Pucynok 2 — HaByanbHO-METOOUYHUN
KOMILJIEKCY HaBYaJIbHOI JUCIMILIIHA KOMIUIEKC TUCITUTIIIHU
«Buia marematukay

VY KOHTEKCTI MPOEKTyBaHHS Smart-KOMIUIEKCY AMCIMIUIIHM OCOO0JIMBa yBara
Hapasi NPUIUISETHCS Po3poOIll crnadyca sk popMu mepcoHipiKOBaHOT IPOTPAMH, IO
CKJIaIa€ThCSl BUKIIAAa4eM JJIsl pealii3allii mpolecy omaHyBaHHsS 3700yBauaMu 3HAHb.
Horo cTpykTypa 3a3BHYaii € CTAHAAPTHOIO: OMNC HABYAIBHOI IMCIHMIUTIHM, METa Ta
3aBJaHHS AUCLUIUIIHY, IEPEIiK KOMIETEHTHOCTEH, 10 Mae 3100yTH CTYACHT, a TAaKOX
3aBAaHHS JJIs1 CAaMOCTIMHOI poOOTH, BUMOTH 70 poOOYOro MiCIlsl, CIIUCOK JiTepaTypu
tomlo (puc. 3).

KOMnNneKkc

HaBYanbHoi
ANCLANNITHA

pobouunii

HaB4anbHuin
nnaH -
S

* 3aBAaHHA 419 CAMOCTINHOT
pobotn

* 3pasku TUNOBWX BapiaHTiB
KOHTPO/IbHMX POBIT Ta
eksameHaujiiHoro bineta

camocTinHol
po6oTmn

wo mae 3a400yTH
CTYOEHT

KomnereHTHOCTI, J 3aBnaHHA ONA

MeTa Ta 3aBgaHHA
HaByYanbHoOT
AUcunnainm

Bumorw ao \
pobouoro micus '\

)
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Cutabyc po3poONsiETbCS 3T1AHO JI0 OCBITHHO-MPO(ECIHHOI MporpaMu TOTO 4YH
IHIIIOTO PIBHSI BHILOI OCBITH Ta HABYAJHHOTO M poOOYOro HaBYasNbHOTO MaHiB. [Ipu
IbOMY KO>KHUIM BUKJIAJla4 IiJ] 4ac CKJIaJlaHHs cuiadyca 000B’I3KOBO Ma€ BpaxOByBaTH
dbopmu Ta METOIM BUKJIAAAHHS TUCITUTLIIHU, TEXHIYHE 00JIaTHAHHS, 1110 HEOOX1THE JIs
oprasizailii OCBITHbOTO MPOIIECY.

[likaBoro peamizaiiero cuiaadbyca € iH(popMalliiiHa KapTka IUCHUIUIIHU, IO €
CKJIa/I0BOIO TiporpaMHoro komruiekcy «E-Jlekanary, BnpoBamxkenoro B XHY imeni B.
H. Kapaszina. CTBOpeHHSI KapTKu B €JIEKTPOHHOMY OCBITHBOMY pecypci T03BOJISIE
BUKJIaJ]adyy I1HTEPAaKTUBHO CIIPOEKTYBaTH [UJISl CTYAEHTIB aBTOPCbKE OCBITHE
CEepeloBHUINle Ha 3acajax MOCTYMHOCTI Ta BiakpurtocTi. IlepeBarm Takoro migxomy
NOJIATAIOTh B 1HAMBIAYyasi3allii HAaBYaHHS Ta PO3BUTKY KPUTHUYHOIO MHCIIEHHS SIK IS
3100yBadiB, TaK 1 KIIOYOBUM €JIEMEHTOM (OPMYBAHHS OCBITHHOTO CEPENOBHINA IS
BUKJIaJladiB. Y JTAHOMY KOHTEKCTI smart-TeXHOJIOT1l pO3MIAaloThCs SIK IHCTPYMEHT
dbopMyBaHHS €IUHOTO 1HGOPMAIITHOTO OCBITHHOTO TPOCTOPY 3aKJIaTy BUIIOI OCBITH.

VY3aranpHIOIOUM BUIIEBUKIIAEHE, Smart-0CBiTa BU3HAYAETHCS BUKOPUCTAHHSIM
NEPEeIOBUX TEXHOJOTIH [JIsi PO3BUTKY KPUTHUYHOIO MHUCIEHHS Ta TOTOBHOCTI
3n00yBadiB 10 agantanii B nudpoBomy cBiTi. OHIallH-pecypcH, 1HTEPaKTHUBHI
maTGopMH Ta 1HTENEeKTyadbHI CUCTEMHU BIAKPHUBAIOTh HOB1 TOPU30HTH JJIsI 3aCBOECHHS
3HaHb Ta 1HIUBIyaT130BaHOTO IiIXOAY /10 OpraHi3allii OCBITH.

JESIKI ACHEKTH TUCTAHLIAHOTO BUKJIAJIAHHS
MATEMATAYHMX OCBITHIX KOMIIOHEHT V 3AKJIAJIAX
BUILIOI OCBITU ®PAPMALIEBTUYHOTI'O ITPO®LIIO

Map’sina bapannuk, Hanis Ileiikina, CiTiiana Beabma
Hayionanouui papmayesmuunuii ynisepcumem, m. Xapxis

Po3ristHyTO Nesiki aceKTH MUCTAHI[IHHOTO BHKJIAJaHHS MAaTeMaTUYHUX OCBITHIX KOMITOHEHT
B 3aKJIaJIaxX BUILOi OCBITH Ha npukiaai HamionansHoro (hapmarieBTHYHOTO yHiBepcuTeTy. HaBeneHo
CTPYKTYpY KypciB, mo posramoBadi B cuctemi MOODLE. Po3misiHyTo 0COOMHMBOCTI KypCiB
MaTeMaTUIHOTO TPOQLIIO.
Kniouosi cnosa: maremarvika, 3aKjIagd BMIINOI OCBITH, OHJAWH BHUKJIaJaHHS, AUCTAHIIHE
BUKIIAJaHHSI.

SOME ASPECTS OF DISTANCE TEACHING OF MATHEMATICAL
EDUCATIONAL COMPONENTS IN HIGHER EDUCATION
INSTITUTIONS OF THE PHARMACEUTICAL PROFILE

Mariana Barannyk, Nadiia Sheykina, Svitlana Velma
National University of Pharmacy, Kharkiv, Ukraine

Some aspects of distance teaching of mathematical educational components in higher education
institutions are considered, using the example of the National Pharmaceutical University. The
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structure of courses located in the MOODLE system is presented. Peculiarities of mathematical
profile courses are considered.
Keywords: mathematics, institutions of higher education, online teaching, distance teaching.

VY 3B’s3ky 3 mangemiero COVID-19, a motiM 1 3 mo4aTkoM MOBHOMAcCIITaOHOTO
BTOPTHEHHSI BiOYBCS JTOCTAaTHHO IIBUAKUN TE€pEXii HABUYAHHSA Y JHUCTAHIIIHHUMA
dbopmat. Came TOMy B OCTaHH1 POKH 0araTo JOCHIKEHb MIPUCBIYEHO TUCTAHIIHHOMY
BUKJIQJIAHHIO Ta MOTO BIOCKOHAJICHHIO 7151 OUTBIIOT €()eKTUBHOCTI BUBYCHHS OCBITHIX
KOMIOHEHT. (OCBITHI KOMIOHEHTH MAaTeMaruyHOTro MpoQUII0 € BAKIMBUMHU
KOMITOHEHTaMH, O0COOIHMBO CHOTOJIHI, BPAXOBYIOUH IIBUIKANA PO3BUTOK TEXHOJOTIH i
Hayku. HaBuuku, oTpuMaHi miJ 4ac BUBYEHHS IUX KOMIIOHEHT, JTO3BOJISIIOTH JIIOMSIM
Kpaiie (GyHKIIOHYBaTU B TEXHOJOTIYHOMY CEPEIOBHUIN, BIJKPUBAIOTH MHUIAX [0
BHCOKOOIIa4yBaHOI pOOOTH Ta MOKPAIIYIOTh SIKICTh XKHUTTA, 3[aTHICTh aHATI3yBaTH 1
3/1aTHICTh MpUMaTH OOTpyHTOBAHI pireHHs [1].

Oco0muBoi yBaru motpedye BUKIAJaHHSI MaTeMaTHYHUX OCBITHIX KOMIIOHEHT B
TUCTAHIIHHOMY (OopMaTi NI BUINUX HAaBYAJIBHUX 3aKJIa/iB 4epe3 Te, M0 OCBITHI
KOMIIOHEHTH MaTeMaTU4yHOIro NpOo(UI0 BXOIATH SIK CKIIAJOBI HE JIMILIE Yy OCBITHI
nporpaMu Jjisl MIATOTOBKH (DaxiBIIB MareMaTHYHOTO MNpoQUIo, ajne 1 B OCBITHI
pOorpaMu AJis MATOTOBKY (haxiBIIIB 1HIINX TaTy3eH.

MeToto maHoi poOOTH € IPEACTABUTH ACSIKI ACTICKTH JUCTAHIIIMHOTO BUKJIAIaHHS
MaTeMaTUYHUX OCBITHIX KOMIIOHEHT Yy 3aKjaJax BHIIOI OCBITH (papMaleBTHUYHOTO
npodito.

JlucraHiliiine HaBYaHHA — 1€ HOBUM OCBITHIM JOCBIiJ, SIKMM CHUPAEThCA Ha
BUKOPHUCTAHHS 3ac00iB 3B’SI3Ky, CydyacHUX 1H(QOpMaLIHUX TexXHOIOri Ta [HTepHeTy
JUIST HaJaHHS 3HaHb 1 HaBUYOK 3700yBayaM BHUINOI OCBITU 0€3 HEOOX1THOCTI
TPaAULIAHOTO BIABIAYBaHHA ayauTopli [2], ToOTO 1€ HaBYaHHS 3a JIOTIOMOTOIO
1H(pOopMaIITHO-KOMYHIKAIIHHUX TEXHOJIOT1H.

JlucraHiliiiHe BUKJIAQJaHHS OCBITHIX KOMIIOHEHT TaKOX BIJOyBa€eThCs 3a
JIOTIOMOTO10 1H(OPMAITIITHO-KOMYHIKAIIHHUX TEXHOJIOTIM Ta J03BOJISE BUKJIaadaM
CHiNKyBaTUCs 13 3100yBadaMu uepe3 MepeXy [HTepHeT Ta HajgaBaTh iM 3BOPOTHIN
3B’s130K Ta pekoMeHaiii. OHaK Ba)KIMBO 3raJiaTH PO NEPEeBaru OHJIAMH BUKJIAIaHHS
Takl SK TPOBEACHHSA OHJAMH JIEKIi Ta MPakTUYHUX 3aHATh, TOOTO 3100yBay y
pearbHOMY Yaci Ma€ MOXKJIMBICTh CIIJIKYBATUCH 1 3a]JaBaTH MUTAHHS BUKJIA1aqYy.

100 mifABHIIUTH SKICTh AMCTAHLIWNHOTO BUKJIAJAHHS, MOXKHA 3aCTOCYBaTH Pi3HI
iHCTpyMeHTH. [0 HUX HaJIe)KaTh HaJaHHs HAJICKHOT TEXHIYHOT MIATPUMKH, TiATPUMKA
MOCTIMHOTO 3B’S3KY 3 BUKJIaJayaMu Ta 3100yBadaMu OCBITH, 3a0€3MeUeHHS HasIBHOCTI
HEOOXITHMX OCBITHIX pecypciB 1 3a0e3medeHHs TOro, 00 HaBYaIbHI MPOTPAMHU
BIJIMOBIJAJIM MMOTOYHUM BHMMOTaM 1 BUKIMKAM, 3 SIKUMH CTHKalOThCs 3100yBaul Ta
cycniabcTBO. Kpim TOro, iHQoOpmariifHi TEXHOIOT MOXHa BHUKOPHUCTOBYBATH s
MOCHWJICHHSI B3a€MOJii Ta €HTy3ila3My B OCBITHbOMY IMIpOLIeCi, HampuKIajd, 3a
JIOTIOMOTOI0 HAaBYAJILHUX 1TOp, CUMYJIALIN Ta coliaibHOI B3aemojii B IHTepHeTi, 110
MOJKE 3pOOHUTH HaBUYAHHS MMPUEMHUM 1 3aXOTUTIOI0YNM [2].
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B HamionanpHOMY hapmMalieBTHUHOMY YHIBEPCHUTETI 3100yBadaM pi3HUX OCBITHIX
nporpaM BUKIQAAIOThCSl Takl KypCcH MaTeMaTMYyHOro CHpsiMyBaHHs: «Bwuina
marematuka», «Buma wmaremaruka Ta crarucThkay, «CTaTUCTUYHI METOAu Y
dapmanii», «Maremarnuni meronu y Qapmarii». PobGora 13 marepianamu Kypcy
opraHizoBaHa 3a fonomororo cucremu MOODLE (Modular Object-Oriented Dynamic
Learning Environment), 3aHSTTS NPOBOJATHCS 3 BUKOPUCTAHHAM MPOTpaMU IS
BineokoHpepenuii ZOOM. Cucrema MOODLE wmae mmpokuii QyHKIioHam 1
OpIEHTOBaHa Ha B3a€EMOJIII0 BHKJIaJada Ta 37100yBaya OCBITH SIK Y CHHXPOHHOMY TaK 1
acuaxpoHHoMmy (opmarax. s mboro MOODLE MicTuTh BeMMKY KUTBKICTH Pi3HUX
IHCTPYMEHTIB, HapUKIaL: (Gopymu, Oi0oTH, TIocapii, IHCTPYMEHTHU IJi1 T€CTyBaHHS,
BUKOPHUCTAaHHS 3ac001B MynbTUMenia Toio. [Iporpama ZOOM, B cBoto uepry, Hagae
MOKJIMBICTh CHHXPOHHOTO HABYaHHA Ta KOHCYIbTYBaHHS 3700yBadiB y OHJIAilH
dhopmari.

Koxumuit xkypc, posmimennii Ha wiarpopmi MOODLE, cTpykTypoBaHuil Takum
gyuHOM, 100 3700yBad MaB MOKJIMBICTh Hale(EKTHBHINIE BHUBYATH OCBITHIO
koMroHeHTy. Kypc 3 OCBITHBOI KOMIIOHEHTH, po3mimieHuid B cuctemi MOODLE,
BKJIIOYAE pecypcH TphoX BUAIB (1HGopMaliiiHi, AisUIbHICHI, KOMyHiKaTHBH1). HaBenemo
TUTIOBY CTPYKTYPY KypCiB OCBITHIX KOMITIOHEHT B HartlioHanbHOMY (papMarieBTHIHOMY
YHIBEPCHUTETI:

— 3aranpHa 1HGopMaIls Ipo Kypc (mpe3eHTalis, pododya HaB4yajlbHA Mporpama,
cunadyc, rpadik HaBYAJIBHOTO IPOIIECY, AIrOPUTM HABUAHHS, KPUTEPIi OIIHIOBAHHS
3HaHb, CIMCOK 1H(QOPMaLIHHUX JIKEPE, IIocapii);

— pecypcH 3B’S13Ky 3 BUKJIaJAa4eM (HOBUHH Kypcy, GopyM Kypcy);

— HaBYAJIbHO-METOAMYHI MaTepiajid 3 KOXHOI TeMU (OCHOBHHMM Ta JOAATKOBUM
iHbopMaIiiHUIT  Marepiay; MpakTU4HI (CEMIHApCHKi, J1abOpaTOpHi) 3aHATTS;
KOHTPOJIbHI TECTH Ta JOJIATKOBI 3aBJaHHS; MaTepiayid JJIs CAMOKOHTPOJIIO BUBUEHHS
TEM, 3MICTOBUX MOJYJIIB).

[IpyuomMy Kypcu OCBITHIX KOMIIOHEHT MAaT€MaTHYHOTO MPOQUII0 MarTh CBOT
0co0suBOCTI. OCBITHI KOMIOHEHTH MAaTe€MaTUYHOTO HAIPSAMKY € (YHIAMEHTOM IS
BEJIMKOI KUTBKOCTI IHIIUX OCBITHIX KOMIIOHEHT, sIKli OyAyTh BHBUYaTH 3700yBadi Ha
cTapmux Kypcax. Y CTPYKTypl KOXKHOI JIEKI[ii BHIICHO ii MeTy, IUiaH, OCHOBHHI
Marepiaj Ta KOHTPOJbHI nuTaHHs. JIeKiii Ta mpe3eHTalii BKIIOYaloTh B ceOe He JIUIIIe
TEOPETUYHI BIJOMOCTI 3 OCBITHBOI KOMIIOHEHTH, aJie 1 pakTH 3 ICTOP1i MAaTEMATUKH, 1110
JI03BOJISIE 3HAMOMUTH 3700yBadiB 3 ICTOPIEI0 BIAKPHUTTIB, IO 3MIHWIM CBIT. Bech
TEOPETUYHUN MaTepiall po30UBAETHCSA HA TEMH, 0 MPUOTU3HO OJHAKOBI 32 00CATOM.
Lle monerurye onpairoBaHHs MaTepiany it 3100yBadiB. Benuka yBara npuaiisieTbes
MPAaKTUYHOMY 3aCTOCYBAaHHIO OCBITHBOI KOMIIOHEHTH JUISl CIEIiadbHOCTEH, Mo i
BHUBYaIOTh. OOOB’I3KOBUMH JIJIs1 BIAMPALIFOBAHHS TEM € HE TUIbKHU T€CTOBI 3aBJaHHS, a
1 TIPUKJIaJH, JIe OKpIM BIPHOI BIJMOBIAI HEOOX1THO HABOAWTH 1 Po3B’s3aHHA. lle
J03BOJISIE  BIJICTEXKYBAaTH CTEMIHb PO3YMIHHS TEOPETUYHOrO Marepiaixy Ta
CIIPOMO’KHICTh 3aCTOCOBYBATH MOTO Ha MpakTHUlll. TaKoX 1€ JJa€ MOXKIIUBICTh BUSBIIATU
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NMOMHUJIKA Ha BCIX €Talax po3B’s3aHHSA, aHaji3yBaTh MPOOJEMHI MicIsd Ta
BIIMPAIlbOBYBATH 1X 31 3M00yBadamu. J[J1s miABUIIIEHHS MOTHBAIII] Ta 3aIliKaBICHOCTI
3100yBa4iB OKpiM 0a30BUX 3aBAaHb B JICIKHUX TE€Max IPOMOHYIOThCA HECTaHIAPTHI
3ajaul A7 pO3B’SA3aHHA, IO JO3BOJSE HAWOUIbII 3allikaBJICHUM 3700yBauaM He
00MeKyBaTUCh PO3B’SI3aHHSIM CTaHIAPTHUX 3a]1ad.

OcCBITHI KOMIIOHEHTHM MAaTe€MaTUYHOro MNpoduIro HamaroTh (QyHIAaMEHTabHI
3HaHHA Ui 3100yBaviB (hapMaleBTUYHOTO MPOGUII0 Ta TOMOMAaraiTh peani3yBaTH
0a30B1 KOMIIETEHTHOCTI OCBITHIX TmporpaMm. TomMy BHKJIaJaHHA MaTeMaTHYHUX
KOMIIOHCHT HEOOXI1JHO HEMepPEepBHO BIOCKOHAIIOBATH IS YCHIIIHOTO 3aCBOEHHS
HEOOX1THUX 3HaHb, YMIHb Ta HABUUYOK 37100yBayaMu BHUILOT OCBITH HE JIUIIIE B O(aiiy,
a1 B oHJIalH opmarti.
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AKTHUBHI METOAN HABYAHHSI HA YPOKAX MATEMATHKH
B ITOYATKOBIHM HIKOJII - 3ACIb JOCAT'HEHHSA SAKICHOI
OCBITH

Tersina bran, I'anuna bpociascbka
Komynanonuii 3axnao «Xapkiecoka eymanimapHo - nedaz2o2ivna akaoemisy
Xapxiecokoi obonachoi paou, m. Xapkis

Po3msiHyTi BAMOTH J10 Cy4acHOTO YPOKY MaTeMaTHKH B TOYATKOBIH K01 PO3MIsiHYTI akTHBHI
METOJIM HAaBUYAHHS Ta METOAMKA iX 3aCTOCYBaHHs, BUIIJICHI PIBHI aKTUBHOI HiSUTBHOCTI Y4YHIB.
BuokpemiieHo piBHi peaizalii HaB4aJlbHOI AiJIbHOCTI 37100yBaviB OCBITH 3p00JIEHO BUCHOBKH 111010
BIIPOBA/PKCHHS 3aIIPOIIOHOBAHOI METOAMKY HA YPOKaX MaTEeMaTHKHU B ITOYATKOBIH MIKOII.

Kniouosi cnosa: akTMBHI METOIM HABYaHHS, KJIACTEP, BIpHI — HEBIPHI TBEPKEHHSI, KIITUM 171eH,
kyouk biryma, copboHka.

ACTIVE TEACHING METHODS IN MATHEMATICS LESSONS IN
PRIMARY SCHOOL — A MEANS OF ACHIEVING QUALITY
EDUCATION

Tetiana Bhan, Galyna Broslavska
Municipal Establishment «Kharkiv Humanitarian - Pedagogical Academy»
of Kharkiv Regional Council, Kharkiv, Ukraine

The requirements for a modern math lesson in elementary school are considered. Active
teaching methods and methods of their application are considered, the levels of active activity
of students are highlighted.
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The levels of implementation of educational activities of education applicants are
highlighted. Conclusions are made about the implementation of the proposed methodology in
mathematics lessons in primary school.

Keywords: active learning methods, cluster, correct - incorrect statements, carpet of
ideas, Bloom's cube, sorbon.

Hosa ykpainceka mikona — 11e kirodoBa pepopma MiHiCTEpCTBa OCBITH 1 HAYKH
VYkpainu. ['o10BHa MeTa — CTBOPUTH IIKONY, B sIKii OyJe MPUEMHO HABYATHCH 1 AKa
JaBaTHUME YYHSM HE TUIBKM 3HAHHS, K II¢ B1IOyBaeThCs 3apa3, a ¥ BMIHHS
3aCTOCOBYBATH iX y KHTTI [2].

Hame cycninbecTBO 3aliikaBieHe B JIIOASX BUCOKOTO MpogeciiHOro piBHA Ta
JIMOBUX SIKOCTEH, 3[aTHUX MPUIMATH HECTAHJAPTHI PIIICHHS Ta TBOPYO MHCIUTH.
CporoHi nepea nefaroraMu CTOiTh 3aBAAHHA 31MCHIOBATH MIATOTOBKY YUHIB y HIKOJI
TaK, 00 i BUMMyCKHUKH Oylu B MailOyTHROMY KOHKYPEHTOCHPOMOXHUMH HA PUHKY
npati. J[j1s1 1poro HaB4anbHOMY 3aKj1aay He0OX1THO BUITYCKHUKY HE TUTbKH JaTy HaOlp
3HaHb, aje W cHOpMyBaTH TakKi HEOOXITHI JJIT OCOOMCTOCTI SIKOCTI: 1HIIIATUBHICTH,
3J1aTHICTh TBOPYO MUCJIUTH 1 BMIHHS 3HAXOAUTH HECTAHAAPTHI PIIICHHS.

Y GopmyBaHHI IMX SKOCTEN BEJIUKY POJIb BIAIrpa€ MaTreMaTvka. YCi MU 3HAEMO,
0 OTPMMAaHHA 3HaHb 3700yBayamMu OCBITHM MOYMHAETHCS B MOJOIIIM IIKOII —
MOYaTKOBUX Kjacax. ToMy OCBITSHaMM Halloi Jep:kaBu Oyl0 BHU3HAYE€HO OCHOBHI
NPIOPUTETH MOYATKOBOIO HABYAHHS: HE PENMPOAYKTUBHA Iepeaada 3HaHb, BMIHb Ta
HABUYOK BIJl YUUTENS A0 Y4Hs, a MOBHOIIIHHE (DOPMYBaHHS 1 pO3BUTOK Y 3/100yBaya
OCBITH OaKaHHS Ta 3JaTHOCTI CAMOCTIMHO BUSBJISITH Ty UM 1HIIIY POOJIEMY, 3HAXOAUTH
aNTOPUTM 11 PO3B’sI3aHHS, KOHTPOJIIOBATH MPOIIEC i BUPIIICHHS, @ TAKOXK OLIIHIOBATU
OTPUMAaHMM KiHIIEBUI pe3ybTar.

ABTOpM BBaXKalOTh, MIO0 CyYaCHUH YypOK Yy TOYATKOBIA WIKOJI TIOBMHEH
BIZIITOBIJaTH TAaKUM BAMOTaM ChOT'OIACHHS:

® [OBUHHI OyTH cPOpMyJIBLOBaHI LI YPOKY 3 TEHJICHIIEI Tepeaadl OCBITHBOI
(GyYHKIT B1 yUUTENs 10 YUHS,

® 3MICHIOBATHCS CHCTEMATHMYHE HABYaHHA VYYHIB IIOYATKOBOi  IIKOJH
pedriekcuBHUMU AisiMU (OL[IHIOBAHHS BJIACHOI MIJTOTOBKHU, BUSBJICHHS POOLIIIB
y 3HaHHSX, TPUYUHA TPYTHOIIIB HABYAHHS TOIIIO);

® BH3HAYEHHS YITKUX KPHUTEPIiB CAMOKOHTPOJIO 1 CAMOOIIHKHU (311MCHEHHS Ha
ypoIL KOHTPOJIbHO-OIIIHIOBAJILHOI IISIIBHOCTI YUHIB);

® BUKOPUCTAHHS PI3HOMAHITHUX (OpM, METOAIB 1 NMPUHOMIB HABUaHHS, SIKi
CIPUATUMYTh IMIJABUIIEHHIO aKTUBHOCTI 3700yBadiB OCBITU B OCBITHHOMY
po1ieci;

® BOJIOAIHHS YYHTENIEM TEXHOJIOTI€I0 [1aJioTy, HaBYaHHS YYHIB CTaBUTHU
3anyuTaHHs

® OCMHCIIOBATH HaBYAJIbHUI MaTepial yciMa 3700yBauaMu OCBITH

® OI[IHKA BUUTEJIEM PEATIBHOIO PO3BUTKY KOKHOI'O YUHS;

® PO3yMIHHS Ta MATPUMKA BJIACHOI MO3UIII1 KOKHOTO YUHS, HABYaHHS 3100yBayiB
OCBITH KOPEKTHUM (popMam 11 BUPAKEHHS;
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® CTBOpEHHS Ta JOTPUMAaHHSA Ha YpouLl aTrMocdepu CHiBOpali, TBOPYOCTI,
MICUXOJIOTIYHOTO KOM(OPTY.

Jl1s1 TOTO0, 1100 CTBOPUTH TAKUH YPOK, peaji3yBaTu MOCTaBIeHI BUMOTH OTPIOHO
BHUKOPUCTOBYBAaTH 1HCTPYMEHTH, K1 Jal0Th MOXKJIMBICTh PEaJbHO 3MIHUTU CUTYAIlIO
3aHATTSI. MOBa #ijie PO aKTUBHI METO/IM HABYAHHS, METOMKH iX 3aCTOCYBaHHS.

AxTuBHI MeTonu HaBdaHHA (1am AMH) — 1ie cuctema MeToiB, siKi 3a0e3Ne4y0Th
aKTUBHICTh Ta PI3HOMAHITHICTh MMCJIMHHEBOI Ta MPAKTHYHOI MISUTBHOCTI YYHIB Yy
npolieci BUBYEHHS HaBuajbHOro Mmarepiany. AMH pnaioTh MOXIMBICTH yYHSIM 32
KOPOTKMH 4Yac 1 3 MEHIIMMHU 3YCUJUISIMH OBOJIOAITH HEOOXITHUMHU 3HAHHSIMHU Ta
YMIHHSIMU 332 PaxyHOK CBIZIOMOTO BHXOBaHHSI MOJIMBOCTEH YYHS Ta CBIJOMOTO
(hopMyBaHHS Yy HUX HEOOX1THUX SKOCTEH.

VY ncuxonoro-megaroriyHii Jiiteparypl BHU3HAYEHO CTPYKTYpY Mi3HABAIbHOI
aktuBHOCTI: Tunu (M. I[ommesaxos); Buau (K. Kpyriii, B. Jlo3oBa); koMmoHeHTH Ta
enemenTH (/. [omoBikoBa, M. Mattomkin, T. Mixaesud, 1. [Tinkacuctuit); hopmu ta
nokasaukyu nposBy (/. borosBnencrka, J[. ['omosikosa, B. Jlo3oBa, A. IleTpoBchkuii,
I. Hlyxkina); pisui (®. baiikos, B. JlozoBa, K. IllepbakoBa). Ane iX xapakTepucTHKa
noJaHa, MepeBaykKHO AJIs AITeH MIOHAWMEHIIIEe MOJIOJIIOTO KUIBHOTO BIKY.

CyyacHUMU TieJJaroraMy BUIJIEHO TPU PIBHI aKTUBHOI JISUIBHOCT1 YUHIB.

1) AKTHBHICTHP HaBUAHHS — XapaKTepU3YeThCs OakaHHSIM 3700yBada OCBITH
3pO3yMITH, 3amam’siTaTH, BIATBOPUTH BHBUYEHE, MOKA3aTH CBOI 3HAHHS, OBOJIOAITH
crnoco0aMu 3aCTOCYBaHHS iX 32 3pPa3KOM.

2) AKTHUBHICTh 1HTEpHpeTalii — IMoB’sg3aHa 13 Oa)XKaHHSIM YYHSA JOCSATHYTH
SKICHOTO OCMMCJICHHS Ti€i 1H(opmarlii, ska MpeIcTaBieHa Ha YpOIll, BCTAHOBUTHU
3B’SI3KM MK BUBUEHHM, OBOJIOJIITH CLIOCOOAMHU 3aCTOCYBaHHS HasIBHUX 3HAHb B 1HIIUX
(3MIHEHHMX) YMOBaXx.

3) TBopua aKTUBHICTH — CIIPSIMOBAaHA HA OCMUCIICHHS YYHEM TEOPETUYHUX 3HAHD,
CaMOCTIMHMI TOIIYK pO3B’SA3aHHSA NpPOOJIEM, 1HTEHCHUBHHUI MpPOSB ITi3HABAJIBHUX
1HTEepeCiB.

Came TOMy, BBaXKalOTh aBTOpPH, BCl BUKOPHCTOBYBaHI miJ uyac ypoky AMH
MMOBUHHI BIATIOBIIaTH TEMAaTHUIll OCBITHHOTO 3aXOy, BIATIOBIAATA METI Ta 3aBIAaHHAM
YPOKY M MOTO CKJIaJOBUM, CTBOPIOBATH MOBHOI[IHHY Ta 3aKIHYEHY KapTUHY MPOLECY
HaB4yaHHs. Came Mpu METOAMYHO MpaBWIbHOMY BUKOopucTaHHi AMH Taka xapTunHa
CTBOPIOETHCS. JMIaKTUUHUN JIAHIIOKOK B3a€MOIIOB’3aHUX, MIJCUIIOI0YUX OIHUH
OJTHOTO AKTUBHUX METOIB, BEAE /10 MOCTaBIEHOI METH, (POpMye CydacHy OCBITHIO
TEXHOJIOT1IO.

VY mpolieci HayKOBOTO MOIIYKY HaMH BHOKPEMJICHO PiBHI peajizallli HaB4ajabHO1
TUsITBHOCTI 3700yBadiB ocBiTH [1; 3; 4; 5], k1 mpeacTaBieHo B Taom. 1.
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Tabnuys 1

PiBenb peasizanii KonkperuzoBanmii
HaBYaJIbHOI OYiKyBaHMM IMpuxJian 3aBIaHHsA
AIAJILHOCTI pe3yJbrar

Hassu/miakpeciu TpUKYTHUKH.
Posznoninu Ha 3 rpymnu 3a
XapaKTEePUCTUIHOIO BIACTUBICTIO

(xomip, hopma, po3mip).

OObwupae reoMeTpUUHY
dbirypy, sika mae 3
CTOPOHU Ta 3 KyTH

pO3Mi3HaBaHHS
00'eKTa BUBUEHHS

OObupae TPUKYTHUKU
pPENPOAYKTUBHUM 31 ctropoHamu 3¢, 4
cM, ScMm

O06UHUCITIOE TIEPUMETP
TPUKYTHHKA.

OO6uncnu nepuMeTp Ta BU3HAY

Mauroe 10BIIbHUNI
THUTI TPUKYTHUKA.

HPOXYKTUBHUN TPUKYTHHK, BUMIPIOE
CTOPOHH.
POIYKTUBHO- Oo6upae TpukyTHUKH, | HamamioBaru mpsMOKYTHUKH, SKi
TBOpYUI HepUMETPH SIKUX MaroTh TaKUi came NepuMeTp, sK
OinbIe 26 cM. y TPUKYTHHKIB, 1110 00pasIu.

AKTHBHI METOJIM YMOBHO MOKHA 00’ €JHATH Y HACTYITHI OCHOBH1 OJIOKH:

® JIMCKYCIHI METOJM — JUCKYCisl, MO3KOBA aTaka;

® IrpoOBi METOJW — MUAAKTUYHI Ta TBOPUI ITPH, & TAKOXK JILIOBI ITPH;

® DOJIBOBI IrpH;

® KOHTPrpa — METOJ YCBIJOMIICHHS KOMYHIKaTUBHOI TOBEIIHKH TOIIIO.

AKTHBHI METOJIM HAaBYaHHS, Y 3aJIEKHOCTI BiJ] €Tay YPOKY, MOAUISIIOTHCS Ha Taki

TpyTH:
® METOAM MOYATKY YPOKY;

METO/H PO3KPUTTS IIJIeH, OUIKyBaHb, TOOOIOBAHb;

METOIM IIpe3eHTalli (MOsSICHeHHS ) HAaBYaJIBLHOTO MaTepiay;

METO/Y OpraHi3allii caMoCTIHHOT poOOTH;

METO/IH pejaKcarii,

METOH MiAOUTTS TiJCYMKIB.
Mupoke BmpoBamkeHHs AMH y MmIKUIBHUN OCBITHIM MpoLEC € BaKIMBUM
3aBIaHHSIM ChOTOJICHHS.

MeTtonu, SiKi 3aCTOCOBYIOTBHCSI MEJAaroraMy Il 4ac BHBUEHHS MaTEMaTHKH Y
I0YaTKOBIH LIKOMI, SBNISAIOTH cO00I0 BropsaKkoBaHy cuctemy AMH. Ix Bukopucranus
M 4yac HaBYaHHS JONOMAara€ aKTHUBI3yBaTH U YPI3HOMAHITHUTH pPO3YMOBY Ta
MpaKTUYHY JiSTBHOCTI YUHIB BIIPOJOBX YChoro ypoky. OcBiTHs akTuBHICTE AMH nae
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MOJKJIUBICTh 3pOOUTH YPOK OUIBII MPAKTUYHIIIOTO HAaMpsMy, 13 MPUCYTHIM 1IrPOBUM
AIIICTBOM Ta TBOPYUM XapaKTEpPOM HABYAHHA, IHTEPAKTUBHUM, 13 PI3HOMAHITHUMH
KOMYHIKaIl[iIM{, BUKOPHCTAHHAM 3HaHb Ta JOCBiAY 3100yBayiB OCBITH, TPYIOBOIO
BIUYTTS, ISJIBHICHOMY MiJIXO/I1 O HABYAHHS, PyXy Ta peQIieKcii.

[1in yac mpoekTyBaHHs ypOKY 3 BUKopucTanHIM AMH yuutens ninbupae metonu
13 BpaxyBaHHSIM CTHCIM(IKHU 3aHATTS, HOTO METH.

HaBenemo mnpukianyM 3acToCyBaHHS MeJaroraMyd HaWOUIbII  MOMYJISPHUX
CyYaCHMX METOJIIB: KJIacTep, BIpHI — HEBIPHI1 TBEPPKEHHS, KUJIUM 1J1eH, KyOuk biyma,
copOoHKa.

Knacrep — mneparoriuHuid MeToJ, SIKMUA PO3BMBAE BapIaHTHICTh MUCJICHHS,
3JIaTHICTh YCTAHOBJIIOBATH BCECTOPOHHI 3B’SI3KM 1 BIIHOIIEHHS TEMH, 1110 BUBYAETHCS
(MOHSATTS, SIBUIIA, IMTOAIT).

CyTb IIbOTO METOMY TOJIATAE B CUCTEMAaTH3allli HASIBHUX B YYHIB 3HAHB IO Till M
iHIM npobiemi. 3pyyHO BHUKOPHCTOBYBAaTH TiJi 4Yac Yy3araJdbHEHHA 3HaHb 3
reOMETPUYHOTrO Marepiaiy, IpoOu, KOMIOHEHTH apu(METUUHHX 1, TOLIO.

KnacTtep Moxe OyTH 3aCTOCOBaHMM Ha PI3HMX €Tarax ypoKy: sl CTUMYTIOBaHHS
PO3YMOBOI AISUTBHOCTI, 1711 CTPYKTYPYBaHHSI HABUAJIBHOTO Marepiaiy, MpH MiIBeCHHI
MiJICYMKIB TOTO, 110 Y4HI BUBUMIM. Kiactep Moke BUKOPHUCTOBYBATHUCS TAKOXK IS
oprasizaiii iIHAUBIAyaNbHOI 1 TPYIIOBOi poOOTH SIK Y KJaci, TaK 1 BAOMA.

Kiactep — 1ie rpadiuna opranizaiiisi MaTepiaiy, SKUi pO3KpUBA€E CMHCIIOBI OIS
TOTO UM IHILIOTO MOHATTA. Y YeHb 3aMUCY€E B LIEHTPI JUCTKA KIIFOYOBE MOHATTA (CIOBO),
a B1JI HBOTO MAaJIFO€ CTPUIKU-TIPOMEHI Yy Pi3HI CTOPOHH, SKI 3 €HYIOTh II€ CJIOBO 3
THITMMH, BiJ] IKMX MPOMEHI PO3XOAATHCS JAAJIbIIE /10 THIINUX MOHATH 1 T.1I.

Meton «BipHI — HEBIpHI TBEPKEHHS» BUKOPUCTOBYETHCS IIiJI Yac BHBUCHHS
HOBOi T€MH, MPOMOHYETHCS KUIbKA TBEPIHKEHb, SIKI CTOCYIOThCSI HOBOI'O MaTepiay.
Y4Hi 00MparoTh «BipHI» TBEPIKECHHS, MOKIAJAIOYNCh Ha BJIACHUN JOCBIJ YH
IpUIyIIeHHs. Mie HACTPOIOBAHHS HA BUBYEHHS HOBOI TEMHM, BHIIIAIOTHCS KITIOUOBI
MOHSTTS, MOMEHTH.

Ha omHOMy 3 HacTymHUX YpPOKIB MOBEPTAEMOCS [0 I[bOTO MpHiioMy, 100
3'scyBaTH, SIK1 3 TBEpAKEHb Oyl BIpHUMH, MOKHA Ha CTaii peduekcii.

Meton «Kunum iaei» — oauH 13 METOAIB BupimeHHs npobiaemu. [Ipoxoauts y
TpH €Tanu. Y4Hi MOAUIIOTHCS Ha 3-4 rpyIy.

[Tepmmii eTan — po3yMiHHS TPOOIEeMH. Y YaCHUKAM CTaBUThCS 3anuTaHHs: «Homy
Taka npobOsieMa icHye?». KoxkHa rpyna OTpUMye KOJIBOPOBI apKylll mamepy Ta
MaJIeHbKl KOJIbOPOB1 KJIEHKI JIMCTOUKW. YUHI BIANOBIIAIOTH HA MUTAHHS MPOOIeMH,
Hanpukiaa: «HYomy npu noOynoBi NPSIMOKYTHHKA JOCTATHBO 3HATU JIBI CTOPOHU?Y.
Bianosigps rpymna 3anucye Ha apKyliax KOJIbOPOBOTO Marepy, siki MOTIM BUBIIITYEThCS
Ha Tutakar «Kumum iaei».

Hpyruii eran — mowyk pimeHb. KokHa rpymna mpomoHye CBO1 BIANOBiALI Ta
3aIlMCye€ X Ha apKyIIax KOJIbOPOBOTO Marepy.

Tpetiit eran — iHgUBiAyamizalis IIJIBHOCTI. BimoBinl KOXXKHOTO Y4HS Ha
sarmutadHs: «11lo s ocobucTo 3po6to, MO0 BIAMOBICTH HA I TUTAHHS?».
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UeTBepTuii eTan — OliHIOBaHHS 11ei. [HauBIMyanpHe yxBasieHHs pimieHHs: «llo
s 3MOXY Ta MOBMHEH POOUTH i BupimeHHs npoOnemu?» Ta «lllo mocraparocs
3po0UTU?Y.

Meton kputnyHoro mucieHHs «KyOuk biymay» — yHiBepcansuuii. Moxiusi 1Ba
BapiaHTH HOTO 3aCTOCYBAHHS:

e 3anutaHHsA Qopmyaroe cam  yudmTenb. lle Ouapln  Jerkuil  cmocid, 110
BUKOPUCTOBYETHCS Ha MOYATKOBINA CTajii, KOJM HEOOXIHO MOKAa3aTH YYHAM
MPUKJIAJIA, CIIOCOOU POOOTH 3 KyOUKOM.

e 3anuTanHs QopMyIIOIOTH cami yuHi. [eii BapiaHT BUMarae neBHO1 MiATOTOBKU
3100yBaviB OCBITH, HAsBHOCTI Yy HUX NEBHUX 3HaHb Ta HaBWYOK. [loTiM Ha
3aHATTI BOHU OOMIHIOIOTHCS CKJIAJICHUMU MMUTAHHSIMH Ta aHATI3yIOTh BIAMOBII
OJTHOKJIACHUKIB.

Hampuknan, y 1-2 knacax 3amMicTh CTaHIAPTHUX MUTAHh MOKHA BUKOPUCTOBYBATH
TaKi:

- Omuuu: hopmy, po3mip, koiip ¢irypu, Ha3Bu 1i 1 T.11.

- IopiBHsi: 3amaHuii TIpeAMET YW SBHUIIE 13 MOAIOHMMH, BKa)XH MOAIOHICTH Ta
PO3XOI>KEHHS.

- Ha3Bu acomiamiro. I3 yuMm acoriroeTscs y Tebe med npeamer? I3 yuM MoxHa
MOPIBHATH?

- IIpoanadisyii (po3kaxu): 3 4OTO 1€ CKIAJAAETHCS, K 3p0OJIEHO.

- 3acrocyii. HaBequ npukiaan BUKOPUCTaHHS 200 MOKaXKK 3aCTOCYBaHHSI.

- OuiHu: Ha3BU BCI CILTIOCKH) Ta «MIHYCH».

Meton «CopOoHKa» — 3aCTOCOBYETHCA Y PI3HUX HABYAJIBHUX CHUTYaIlisX.
3actocyBaHHS COpOOHOK crpuse (HOPMYyBaHHIO HABHUYOK, 3aKPITUICHHIO HOBOTO Ta
MTOBTOPEHHIO MIPOMIEHOTO Marepiany. BoHa € kapTkoro, Jie 3 OMHOTO OOKY 3aIUCY€ThCS
MMATAHHS, a 3 1HIIOTO — BiJMOBIb. TaKUM YMHOM, YYC€HH BIJMOBIIa€ HA 3aMUTAHHS 1
BiJpa3y mnepesipsie cede. Bukopucranus copOOHKHM 103BOJISE 3aydyBaTH BU3SHAYCHHS,
MOHSATTS, POPMYJTH, TEOPEMHU, TaTH, 3HAYCHHSI TOIIIO.

BucnoBok. [IpencrapneHi HaMu aKTUBHI METOAM — HEBEJIMKA YaCTHHA BIJOMHUX
Ha CHOTOMHINIHINA J€Hb METOMIB.

[igaicte TexHoyorii AMH mnonsrae B ToMy, IO Yy4YHI 3ady4arOThCs [0
HACMYEHOTO OCBITHBOTO IMpolecy Oe3 MPUMYCY, 3 BIIACHOI BOJI, MPUYOMY IXHS
MOTHBAIIiSl BA3HAYAE€THCS HE CTPAXOM MMOKapaHHs, He Oa)KaHHSM JOTOAUTH BUMTEIIIO YU
0aTbKkam, HE METOIO0 OTPUMATH BUCOKY OIIHKY, @ HacaMIlepe; BJACHOIO 3alliKaBJIEHICTIO
710 HaBYAJIBHOI MISUTBHOCTI.

BukopuctanHs akTUBHUX METOJIIB HABYaHHS B TTOYATKOBIM IIKOJi, O€3CyMHIBHO,
CIpUATHME PO3BUTKY B YUHIB SIKOCTEH, SIK1 BIATIOBIJAIOTH ITPpOLIecaM, 0 Bi1OyBatOThCsA
ChOTOAHI B JKHUTTI, Ta BUMOTaM, MPOMHCAHUM Yy JEpP>KaBHUX OCBITHIX CTaHAAapTax
HOBOTO TTOKOJTIHHSI.
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PEAJIIBALIIA KOHIENLIT BAPIATUBHOCTI YUYHIB I YAC
HABYAHHSA MATEMATUKU. TIPAKTUYHUU ACIIEKT

€Brenis byrenko
Komynanvnuii 3axnao «/Iuneyvxuii niyeti imeni I1. B. Il]enxina Jluneywvkoi cinbcokoi paou
Xapxkiscvkoeo pationy Xapkiscvkoi oonacmiy, c. Jlunyi

Po3rnsiHyTO METOIM Ta IHCTPYMEHTH, SIK1 CIIPUSIOTH peajtizallii KOHIIEIIi1 BapiaTUBHOCT] YUHIB
i yac HaBYaHHS MAaTeMaTHKH Ta MPAKTUYHI aCMIEKTH iX 3aCTOCYBaHHS.
Knrouosi cnosa : BapiaTUBHICTD YUHIB, BapiaTWBHA MEJarorika , ypok MaTeéMaTHKH.

IMPLEMENTATION OF THE CONCEPT OF STUDENT VARIABILITY
DURING MATHEMATICS EDUCATION.
PRACTICAL ASPECT

Yevheniia Butenko
Communal Institution «P.V. Shchepkin Lypetsky Lyceum of the Lypetsk village council of
Kharkiv District, Kharkiv Regiony, village of Lyptsi, Ukraine

The methods and tools that contribute to the implementation of the concepts of students’
variability during mathematics education and the practical aspects of their application are considered.
Keywords: student variability, variable pedagogy, mathematics lesson.

BapiatuBHICTh SIK TiearoriyHe MOHSATTS — BUOIp BUYMTEJEM CITiBBIAHOIICHHS
€JIEMEHTIB MEJaroriyHoi CUCTEMU TaKuX, sIK IUIeH, mporpam, croco0iB, METOIIB
TISTBHOCTI i 3a0€3MEeUeHHS CBIIOMOTO BHOOPY JWUTHHOK KOHKPETHOI JIHIT
ITOBEIIHKH 200 KOHKPETHUX BUMHKIB, III0 BIAIOBIIAF0TH METI IIEarOriyHO1 TISUIBHOCTI.
BapiatuBHICTh OCBiTH 3a0€3M€Uy€ETHCSI BA3HAHHSM B SIKOCTI MPIOPUTETHOTO CYO'€KTHOT
MO3UIlli UTHHA B OCBITHROMY IIPOIIECI, BPAaXyBaHHSM OCHOBHUX pPETYISTHBHUX
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MexaHI3MaMHl OCOOHMCTOCTI TakuX, K 11 I[IHHICHO-CMHCJIOBa cdepa, MnoTpeowu,
MOTHBAIII] Ta 3410HOCTI, TOOYI0BOIO OCBITHHOTO KOHTCHTY Ha MpaBl JUTHHU 0OMpATH
JoKepenna iHdopmMallii, piBeHb ii 3aCBOEHHS Ta CIIOCOOM OTPHMAaHHS, 3a0C3ICUCHHIM
CHIBIIpaIll MiX JITBMHA Ta BUUTEIISIMU, aaNTAIIEI0 METOMIB, MPUHOMIB Ta TEXHOJOTI]
HaBYaHHS JI0 TICUXOJIOTTYHUX OCOOTMBOCTEN TUTHHH.

BapiatuBHICTh y4HIB - 1€ CKJIaJHa Ta 0araromnrapoBa ijies, 1mo BKI0Yae B ceoe:

o CWJIbHI CTOPOHHM Ta 3[10HOCTI y4HIB;

e YIIOJI00AHHSA Ta IHTEPECH YUHIB;

o IOTPEOU YUHIB Y MIATPUMIIL;

o TIEPEYMOBH Ta JOCBIJ, Kl POPMYIOTh OCOOUCTICTH KOKHOTO yUHSI.

VY4H1 IOMITHO BIIPI3HSIOTHCA 32 CIOCOOAMHU, SIKUMH BOHU MOXKYTh OyTH 3aJTy4eHi
a00 MOTHMBOBAHI 10 HaBYaHHS , SIK BOHU CIIPUHAMAIOTh 1 PO3YMIIOTh 1H(QOpMaIlito, sSKa
iM mpejacTaBiieHa, K BOHM MOXXYTh OPIEHTYBaTHCSl B HaBUAJBLHOMY CEPEIOBHIII Ta
BHCJIOBJTFOBATH T€, 110 BOHU 3HAIOTh. TOMY Ba)KJIMBUM aCIEKTaMH CYy4aCHOTO YPOKY
MaTeMaTHKu € 3a0e3ledYeHHs BapiaTMBHOCTI 3aJIy4eHHS YYHIB JO HABYAJIBLHOIO
MpoIIeCy Ta moJaHHs iHGOopMaIlii yIHSIM, BMIHHS TIEpeI0adYUuTH PI3HOMAHITTS BApiaHTIB
TISTBHOCTI, SIK1 JOTIOMOXKYTh BCIM YYHSIM JiSITH CTPATET19HO, BITLHO BUCIIOBITFOBATHUCS.

BapiatuBHICTh 3aTydeHHS 10 HABYaHHS HA YPOIll MaTeMaTHIll 31HCHIOI0 Yepe3
BIPOBA/DKCHHS: CTPATETii aKTMBHOTO HAaBYaHHS, MPOEKTHOTO HABYAHHS, TEXHOJIOTiI
«TIEPEBEPHYTOrO KJIacy», HABYaHHS Ha OCHOBI 3aITHTIB.

Js1 3a0e31eueHHs BapiaTUBHOCTI CIOCOO1B MOJJaHHSI HAaBYaJILHOTO MaTepialy Ha
ypOKax MaTeMaTUKH BUKOPHUCTOBYIO HACTYITHI METOJIM HA THCTPYMEHTH :

e HaBYaJIbHE BIJICO;
iH(porpadika;
KapTKU — MaHIyJISITOPH;
OPUKJIAAN 3 PEATbHOTO KUTTS;
BIIpaBa «XMapa CJIiB» Ta IHIII.

BTinroBaTn MHOKHMHHI CITOCOOM B3a€MOIIT CITPHUSE 3aCTOCYBAaHHS JIOIITKH BUOODY,
CHJIBHI IPOEKTH, MYJITUMOATHHI 3aBIaHHS.

Peanizariiss BapiaTHBHOCTI Ha ypOKaxX MaTEeMAaTHK{ CIPHSE IMIBUIICHHIO PiBHS
MOTHBAIIi 0 HaBYaHHS, (POPMYBAaHHIO MPEAMETHOI Ta KITFOUOBUX KOMITIETEHTHOCTEH.
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MPOBJEMM AJIAIITALIIT HEPINOKYPCHHUKIB.
®OPMYBAHHSA MOTHUBALIII 1O HABYHAHHS

Tamapa byrenko
Xaprxiscokuul HayioHanvHul yHieepcumem imeni B. H. Kapasina

VY cTarTti po3misHYTO MpoOIeMHU EPIIOKYPCHHUKIB, 30KpeMa, BUIIIICHO MTpo0IeMy MOTHBAITIT 10
HaBuaHHA. OTNHMCAaHO MPUKIIAAN €BPONEHChKUX Ta amepukaHchbkux BH3. IlepepaxoBano mpobiemu,
TOB's13aH1 31 3HIDKEHOIO MOTHBAIIIEIO CTYAEHTIB YkpaiHchknx BH3. 3anpornonoBaHo o/ivH 13 BapiaHTiB
pileHHs.

Knrouosi cnosa: motuBaiisi, amamntailis, IHCTUTYT KypaTOpPCTBa, IICHXOJOTIUHI TPOOIeMH,
BJIACHUI CBITOIVISIN, CAMOCTIHHICTD, MpaleBIaliTyBaHHs, BapiaTUBHICTh MPEIMETIB, iHpOpMaTHKa,
KapTa 3HaHb.

FORMING MOTIVATION BEFORE STARTING IN FIRST STUDENTS
AS ONE OF THE MAIN ELEMENTS OF ADAPTATION

Tamara Butenko
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

The article looks at the problems of first-year students, education, and sees the problem of
motivation before starting. The applications of European and American VNZ are described. The
problems associated with the reduced motivation of Ukrainian high school students have been
overhauled. One of the solution options has been selected.

Keywords: motivation, adaptation, institution of supervision, psychological problems, powerful
view, independence, practice, variability of subjects, computer science, knowledge map.

OnHi€r0 3 MePIINX TMCUXOJIOTIYHUX MPOOIIEM MEPIIOKYPCHUKIB, Y€PTOBOIO TOUYKOIO
Oipypkamii € 3MiHa 3BHYHOTO, PO3MIPEHOTO KHUTTA IIKOJSApa, J€ OCHOBHA
BIJMOBIAAJIFHICTh 3a HBOIO IIOKJIaJ€HA Ha OAaThKIB Ta BYMTEIIB, HAa HEOOXIJIHICTH
BUUTHUCS JKUTH CaAMOCTIHHO, TUIAHYIOYH, KEPYIOUH CBOIM JKHTTSM, BiAMOBIJAI0YH 32
cBoi BunHKH. He Bci 10 115010 TOTOBI. OHUM 13 CITOCOOIB TOMTOMOTTH a1l TyBaTHCS
JI0 HOBOTO JKUTTSI Y CTaTycCl CTy/IeHTa € 1HCTHTYT KyparopcTBa. BiH mMae qomomorTu
BUPIIIMTY OpraHi3aliiiHi Ta COIaJbHO-IICUXONOriuHl mnpobraemu. Ilepemiunmo
OCHOBHI. 3 OprasizaiiiiHux mpo0jeM y HOBOCIEUEHHUX CTYAEHTIB uepe3 pI3HHIIIO B
O0COONIMBOCTSX HABYAIBHOTO Tpolecy Imkonmn Ta BH3 BuHUKaTh TpymHOII
HaBYAJBHOTO XapakTtepy. Hacammepen, 1e cTOCyeThCsl MaHYBaHHS Ta YNPaBIIHHS
CBOIM YacoM, PO3MOALIIOM yBaru, yMIiHHSM pO3CTAaBIATH NPaBHUIbHI MPIOPUTETH.
He3Bakaroun Ha Te, 0 y CTapUIMX KJacax 4acTo Gopma 3aHsITh — L€ JEKIis, ajle BCce
K TaK{ MEHIIIa KUIbKICTh Y4HIB Y KJIaci, 3BUYHA aTMoc(epa, MOXKIUBICTb IEPEUTATH,
BCE II€ BIJIpI3HSE JIEKIIiI0 B KO Bij Jiekili y BH3, ne nexiist — e ocHOBHUM ¢crocio
nepenadi iHGopMmarllii. Y Kol MpeIMeTH 4eprytoTbes (a00 MOBUHHI) YepryBaTUCh 3a
ckiaaHicTio, a y BH3 Moke OyTr TpH JIeKIii MOCIiib, KOKHA 3 AKUX TpUBA€E | TOMUHY
20 xBwmmH. lle morpeOye 30BCiM 1HINOI yBarm Ta 30CEpeMKeHOCTI. BMiHHS
KOHIIEHTPYBATHUCS, BUAUISATH TOJIOBHE, YTPUMYBATH yBary - 1€ IPUXOAUTH JaJIEKO He
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Bipa3zy 1, SKIIO TaKUX HABUYOK HEMA€, TO BUHHUKAIOTH BEJIMKI MpoOiIeMHu 3
KOHCIIEKTYBaHHIM, CAaMOCTIHHOIO pOOOTOI0, YMIHHSIM PO3MOAUISTH CBOIO yBary TOIIO.
[Hmra, He MeHIn BaxuiuBa npoOsema, 1e MUTaHHS MOOYyTOBOTO XapaKTepy, OCKUIbKH
JajeKo He Bcl 17-piyHi IOHAKM Ta JliBYaTa MiArOTOBICHI 10 CAMOCTIHHOTO JKHUTTH.

[H11010 rpynoro npobaeM € mpodiemMu ICUXOJIOTIYHOro Xapakrepy. Hacamnepern,
1Ie CTpeC, KU 3a3Ha€ MepioKypcHUK. Lle oro eMoliifH1 nepexuBaHHs, MOB's13aH1 3
JaMaHHSM BUPOOJIEHOTO pokamu ctepeoTumny. Lle hopmyBaHHS HOBHX YCTaHOBOK Ta
HaBUYOK. [le HOBMII KOJEKTMB Ta BU3HAYEHHS CBOTO MICLS Y LIbOMY KOJIEKTHUBI.
OcrtanHe — 0COONMMBO BaXJIWMBUU MOMEHT, OCKUIbKM BiK 17 poOkiB — 1 eram
dbopMyBaHHS BJIACHOTO CBITOINISIAY, HPUUHATTS BIAMOBINAJIBHUX pIlIEHb, KOJIU
I[IHHOCTI JpY>XOM, KOXaHHs MOXYyThb OyTH TmepuiopsiHuMU. [le Makcumarism,
MparHeHHs] CaMOCTBEPKEHHS, OPUT1HAJIBHOCTI, MIJBUIICHA HAaBIIOBAHICTb. T00TO.
cepiio3Ha po30ya0Ba eMolliitHo1 cdepu. I B el yac BUBHAYUTH CBOE MICIIE€ B KOJIEKTHBI,
BUKJIMKATH TIOBary cepel HEe3HAWOMHUX JIIOEH, CTaTH YaCTUHOK KOMAaHIU — IIe
cepiio3Ha 1 MayXe BaKJIMBa 3ajaua TMEepIIOKypcHUKAa. Bce 1e mpu3BoauTh 10
BHYTPIIIHbOI HANIPYTH, HEBIIEBHEHOCTI y BJIACHUX CHWJIAX, 1110 Y CBOIO YEpry Bene A0
TPYAHOIIIB Y 30CEPEMKEHOCTI, MABUIICHIN TPUBOXKHOCTI. BimOyBaeThcs mepers
BJIacHOi caMOOI[IHKU. OcOOJMBO BAXKIMBO y 1€ Mepiojl JOMOMOITH CTYIAEHTY
apantyBatucs. [Ipudomy nomomora Mae OyTu HEIBHOI. AOO SIBHOIO, ajie€ TUIbKU Ha
MPOXaHHSI CaMoOro CTyJAeHTa, 100 He 3pYHHYBaTH, a 3MILHUTH Y HBOTO BIIUYTTS
CaMOCTIMHOCTI, MPaBUJIBLHOTO NPUUHATTS pIlIEHb Ta M'SKO KOpPUTYBaru Moro
MOBEAIHKY, JOMOMAraruyd aaanTyBaTHCS B IMX HOBUX yMoBax. Came Ha 1€
crupsiMoBaHa poOOTy I1HCTUTYTY KyparopiB. ICHYIOTH TMOJIOKEHHSI MPO I1HCTUTYT
KypaTopiB CTYIEHTChKUX akaaemiunux rpyn y pisHux BH3. Ile He 3aranbhe
craHoBuile, y koknomy BH3 — cBoe. 30kpema, Take craHoBuiie € 1 B XapKiBCbKOMY
HalllOHAJIbBHOMY YHIBEPCHUTETI IMeHI B. H. Kapa3zina
(http://www.karazin.ru/information/method/polozhennya.php). V mux mnonoxeHHsIX
nepepaxoBaHi Mpasa Ta (yHKLIOHAIbHI 000B'SI3KM KypaTopiB, Taki sIK iHpOpMaIliiHi,
HaBYaJIbHO-OpraHi3alllifiHl Ta OpraHi3aliiHO-BUXOBHI. [, SK HamMcaHO y LbOMY X
TOKyMeHT1: «[0JTOBHUMU 3aBIaHHSAMH KypaTOpiB CTYICHTCHKUX aKaJAEMIYHUX TPYI €
HaJIaHHS CTyJAEHTaM JOTMIOMOTH Y HaBYaHHI1, HAyKOBi# poOOTI, TPOMaACHKIH TISUIBHOCTI,
CIPUSHHS PO3BUTKY CTYJAEHTCHKOTO CAaMOBPSIyBaHHS, BUXOBAaHHS y CTYJCHTIB
NaTpiOTU3MY, PO3BUTOK IXHIX TBOPYMX 3A10HOCTEH Ta POPMYBaHHS OPraHi3aTOPChKUX
HABUYOK.

Po3kpuemMo nepimii myHKT, a caMe «HaJaHHsS CTYICHTaM JOTIOMOTH Y HaBUYaHHIY.
MITHMeThCs TIPO JONOMOTY B aJanTallii CTYJIEHTIiB, 33 PAXyHOK IIiJIBUIIEHHS PiBHS
MoTHBallii 70 HaB4yaHHA y nbomy BH3 3a oOpanoro cnemianpHicTio. Came 1€ €
MOIITOBXOM JIO TIEPEXOAy B HABUYOK IIMKUIBHOTO HABYAHHS JIO0 KYyJIBTYpH
CTYIEHTCHKOI poOOTH, CaMe 11€ BU3BHAYA€E CTaBJICHHS O HABUaHHS YIIPOJOBXK YCIX POKIB
HaBYaHHS.
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[TopiBHIOBaTH MOTHBAIIIIO «HAIIUX» CTYACHTIB 31 CTYICHTAMH €BPOMNEHCHKUX Ta
amepukancbknx BH3 nemae cency. ®opmanbHi O3HAaKM TOPIBHAHHA TICHA
3anpoBaXKeHHsI bOIOHCHKOro mpolecy €, ane (GakTUYHO MOPIBHIHHS HefopeuHi. | He
TOMYy, IO Halla OCBITa Kpalla YW Tripia, a ToMy, [0 OCHOBHa MeTa -
IpaleBIalITyBaHHs 3a OararbMa CIeliaJIbHOCTSMHU B Hallll KpaiHi BAXKKOJOCTYITHA.

PosrnsiHemMo  BIAMIHHOCTI Yy  HaBYaJbHUX IUIAHAX MDK YKpPaiHCHKHMH,
€BPOIEHCHKMMHU Ta aMepukaHcbkumu BH3.

Awmepukancbki BH3. 3a KUIBKICTIO BHINMX HaBYAIBHUX 3aKIadiB, a OTXKe, 1
KUTBKICTIO CTYIEHTIB, 5Kl 3100yBatoTh y HuUX ocBiTy, CIIIA mocinae nepuie micue y
cBiTl. | sxmo cepeans mkona (public school) 3HaxonuThCs Ha Ay’e HU3BKOMY PiBHI,
TO MPECTHX, SKUM KOPUCTYIOTHCS AUIIOMH aMEPUKAHCHKUX YHIBEPCUTETIB, N00pe
Bimomuii. HaBuanbHi miiaHu BiIPi3HSIIOTHCS 3aJICIKHO BiJ THITY KoKy, sikux y CIIIA
noHay 3000. Ilepmmit Tun — e aBopiyHi TexHiuHi koyemki (Community Colleges,
Junior Colleges). B pe3ynbrari BUIyCKHUKH OTPUMYIOTH CTymiHb Associate Degree.
HaBuanns BiaOyBaeThCs 32 IBOMa OCHOBHUMHM MPOTpamMaMHu: Iepiia rpyrna nporpam -
[Ie TMOBHICTIO aKaJeMiuHi MporpamMud. BOHM TOTYIOTH CTYNEHTIB JI0 MEPEXOLy 0
YOTUPUPIYHUX HaBUaJIbHUX 3akiajiB. [lpyra rpyma mnporpam Mae NpaKTUYHY
CIPSIMOBAHICTh Ta MPONOHYE NpodeciiiHe HaBYaHHS y pi3HUX Tany3ax. Hpyruil tum
KOJISJIXKIB — 11€ KOJISJ[XK1 YOTUPUPIYHOTO HABYAHHS, SKI 32 CTaTyCOM IPUPIBHIOIOTHCS
1o yHiBepcuTeTiB. Bonu HamaroTh ctyminb 6akamaBpa (Bachelor s Degree). [lepmmii
Ta JPYruid pOKH BIABOIAATHCS 3A00yTTIO 0a30BHUX 3HaHb, TPETIH Ta 4YeTBEPTUH
MPUCBSIUYEHI 1HTEHCUBHOMY BHBYEHHIO CIEIaIbHUX IUCHUIUTIH. HaBuanbHi miaHu
aMEpPUKAHCBKUX BY3IB OYIb-SKOTO THITY BIJIPI3HIIOTh MOXJIUBICT MaKCHUMAaJIbHO
IIUPOKO KOMOIHyBath mpenaMeTd Ha BuOip. HapuanpHuii mman dopmyeTbes
1HAMBIAYalIbHO, 3 ypaxyBaHHSIM IHTEPECIB Ta HAXWIIB KOXKHOTO CTYACHTA, BUMOT
YHIBEPCUTETY Ta BIANOBIIHOTO AenapraMmeHty. [Iporpama HaByaHHS Ha MEPHIOMY
Kypcl BKIIIOYA€ JIMIIE KiIbKa OOOB'S3KOBUX MpenMeTiB. [HII MpeaMeTd CTyAeHT
BUOUpAE caMm 1 11ei BUOIp JOCUTH BEMUKUNA. TakuM YHHOM, CTYJICHT 3MYILICHHUH BXKE Ha
NEPIIOMY KypCl 3aMUCIIOBATUCS HaJl THM, SKI 3HAHHS Ta HAaBUYKU oMy OymdyTh
noTpiOHI JIJ1s Oro MaiOyTHROT CTIELIATbHOCTI.

Kpim Toro, kpeauTHa cuctema J03BOJIIE CTYACHTY TIEPEXOIUTH 3 OIHOTO
YHIBEPCUTETY 10 1HIIOTO 1 oMy OynyTh 3apaxoBaHi BCl MPEAMETH, 110 MPONIUIN y
MOTEepPEHbOMY MICIII HAaBYaHHS.

€porneiickki BH3 BiApi3HAIOTHCS OAWH BiJl OTHOTO, ajle OCHOBHOIO BIIMIHHICTIO
€ BCE )X TaKH BEJMKA FHYUYKICTh HABUAIbHUX IUIAHIB, IO J03BOJISIE CAMOMY CTY/IEHTY
BUOMpaTU AUCIUIUTIHY, 10 BUBYAIOTHCA. AJie, HE3BaXKAIOUX Ha KPEJIUTH, 32 SIKUMHU TaK
caMo, sk 1 B CILIIA, niaHyeTbcs Ta OLIHIOETHCS HABYAJILHUM MPOLEC, MEPEX1 HABIThH
mix BH3 oxamniei kpainu yrpyanenumii. Tak, Hanpukian, y ®panuii ans nporo tpeda
nepeaaBaTu OUIBIIICTD MpeIMETIiB. A sKIIo He Opatu €Bpony, To y Benukiit bpuranii
Taka MOXXJIMBICTH Oyze ayxe oOMmexkeHa, a B Smonii mepexin 3 ogqHoro BH3 B iHmmit
abcomoTHO BUKIOYeHHH. Lle Bce roBopuTh mpo Te, 1O po3poOKa HaBYAIBHUX
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porpaM HaBITh 3a OJHIEIO 1 TIEI0 CaMOIO CHEIIAJIbHICTIO — Mpo0OieMa, 10 TATHE 3a
co0010 BHpIIIEHHS 0371191 TOMTOMIKHUX 3aB/IaHb.

B yxpaincekux BH3 rayukicth BUOOpPY AMCIUILIIH 3HAYHO MeHIIA. SIK BiJOMO,
MU MA€EMO TPHUCTYIIHYACTY CHCTEMY: OOOB'SI3KOBI MPEIMETH, L0 PEKOMEHIYIOThCS
MiHicTepcTBOM HayKH Ta OCBITH, nipeameTu Ha BuOip BH3 Ta mpeamern Ha BUOIp
caMoro ctyaeHTa. BapiaTuBHICTh IpeIMETIB Ha BUOIP CTY/ACHTIB JOCUTh HU3bKa.

TakuM 9rHOM, MM Ma€EMO TaKl MPOOJIEMH, MOB'sI3aH1 13 MOTHBAIlIE€I0 HABYAHHS B
ykpaincekomy BH3. I 111 npo6iiemMu € 0coOnMBO akTyaabHUMU AJIs MEPIIOKYPCHUKIB.

[lepmia Ta HaliroMoBHIIIA TPOOIEMa CTOCYETHCS 3aralIbHOCKOHOMIYHOI CUTYyaIlii
B kpaiHi. J{yxe 6araro creniaqpHOCTE! y Halllii KpaiHi He 3aTpeOyBaHi uu 3arpeOyBaHi
4aCTKOBO. 3100yTH BHUIIy OCBITY — II€ 1I[e HE 03Ha4Yae OyTH 3a0e3MeueHuM poOOTOIO 3
i€l cremiagbHOCTI. AOO 1 poboTa Oyae HACTUIBKM HU3bKOOIIA4yBAaHOIO, MIO
PU3BE/E /10 MOIIYKY POOOTH 3a 1HIIOI, MOXKIIMBO, JYX€E BiJIJIaJI€HOIO BlJ OCHOBHOI
npodecii. AOO MOeAHYBaTH KiJIbKa CTIELIaIbHOCTEH o/ipasy.

Jlpyra mpobieMa — 11e¢ CKOPOYECHHS 4acy >KUTTS 3HaHb. SIKIO paHimie 3HaHb i3
Oaratbox cremianbHOCTel BUcTadano Ha 10-15 pokiB, To 3apa3 micis 3-5 poOKiB -
3HAHHS BKE MOXYTh OyTH 3acTapuimMu. A 3a JESKHUMH CHEIiaJbHOCTSIMHU ISl TOTO,
1100 OyTH KOHKYPEHTHO3/IaTHUMH, BUUTHUCS TOBOAUTHCA Oe3nepepBHO. Hampuknan, y
Takii ramy3i, K 1HhOpMaTHKa, HE JIUIIE MOXKIJIMBA, a i Oy/ie cUTyarlis, 1o 3a 5 poKiB
HABYaHHS, SKaCh TEXHOJIOTiSI HA MOMEHT BUXOIYy CTYIACHTa Ha PoOOTy BXKE 3acTapie.
VYce 11e MOTUBYE 10 HABYAHHS.

Tperst npobnema — «Bunagkose» Bcryn A0 BH3. Pimenns Bctynutu Ha Ty 4u
IHITY CHEHIAJIBbHICTh HAaM4YacTIIle 3yMOBJICHE MOXJIMBICTIO BCTYNy (HAIpHKIIA,
MEHIIIUA KOHKYPC), HI’K CIIpaBXHIM Oa’kaHHSIM cTaTu (paxiBieMm y 11 raimysi.

YerBepra mpobiema — 11e moraHa noiHgopmoBaHicTs. HaifuacTimie 1OKyMEeHTH
NOJAI0THCST BUXOASYM 3 Ha3BU (DaKyJIbTETY, CJ1a00 YSBISIIOUM, IO CTOITh 3a €O
Ha3BOIO.

Bce 1e pazom nae po3mauBYacTy KapTHHY MaiOyTHboro. IlepriokypcHukw, sk,
BTIM, 1 CTYJIEHTH CTapUIMX KypCiB, HalyacTilie cjaado ysBISIOTh, YUM BOHHU
3aiiMaTUMYTbhCs Hajaanl. | mie ripina crnpasa 3 peAMeTaMu, sIKi BOHH MOBUHHI BUBUATH
BIJIMOBIHO /10 HABYAJIBHOTO MUIaHy. «HaBimmo MeHi MOTpiOHO BUUTH LIEH MpeaMer?y,
«BiH MeHi He 3HaJOOUTHCA» — TUIIOBI PEIUTIKA CTYAEHTIB. | BXke 30BCIM HESACHO, 10
CTOITh 32 Ha3BOIO Ti€l Uu 1HIIOI Tpodecii.

PosrnsiHemo criemianbHicTh iHGoOpMatuku. Ile — 1HboOpMaliiHi TEXHOJOT1, 11e
TeopeTnyHa iHGOpPMAaTHKA, 1€ KOHICTITyaIbHI 3HAHHS 3 MPHUKJIaJaMH Ta HaBUYKAMU
KOHKPETHHX TexHouyoriii, MoB, B/l Tomo. Ob6nacTh, 10 € CTBOPEHHSIM IPOEKTIB
BelIMue3Ha 1 pizHoMaHiTHA. I, sxmio, B iHxkeHepHux BH3 Buath KOHKpeTuil, TO B
yHIBEepcUTETax, 30Kpema, yHiBepcureri imeni B.M. Kapasina, HaB4aioTh
KOHIIETITyaIbHUX peueid, HaBYaIOTh IIJIXO01B, PO3MIIAIal0Th aJbTePHATHUBHI PIIICHHS 1,
SIK TIPUKJIA]T, O0OB'SI3KOBO TEX HaBUAIOTh KOHKPETHII. Bce 11e pobuthes miist Toro, mob
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y BHUIIyCKHHMKa Oyja BeJMKa BaplaTUBHICTh MPU BCTYIl Ha poOOTY, BeEJIMKa
a/1IalITOBAHICTb JIO CUTYAIlli, 110 IIBUJIKO 3MIHIOETHCS] HA PUHKY.

MoxnuBux mpodeciit 'y mroaeH, ki 3400yad JUIIIOM 3a  CIHEeliadbHICTIO
«iHpopmaTuka» 6e3mi4. Ase och 110 MOTPIOHO 3HATH [T Ti€l UM 1HIIOL podecii, sKi
HaBUYKH MOTPIOHO MaTH — 1€ TIEPIIOKYPCHHUKH 3HAIOTh JTy’Ke MPUOIU3HO, a TO i 30BCIM
He 3HatoTh. OCh 1 BUHUKAE TUTAHHS, a SKIIO 51, HAIPUKJIIA, X049y OyTH TeCTyBaIbHUKOM
—YH JOCTaTHHO MEHI MPOCIYXaTh KypC 3 TECTYBaHHS ITPOrPaMHOT0 3a0e3MeUeHH 1 110
MEHI I11€ MMOTPIOHO MpOCIIyXaTh. A HaBIIO MEHI, HAIIPUKJIa1, MAaTeMaTUYHUN aHai3?

Jlyist Toro, MO0 Taki MUTaHHS HE BUHHUKAJIM, IPOIIOHYETHCS CTBOPUTH TAK 3BAHY
KapTy 3HaHb. Kapry, B ki Oyze BimoOpaKeHO JIB1 OCHOBHI pevi.

[lepre, 11 JIOT1YHI JTAHITFOKKH B3a€MOIIOB'I3aHUX MpenmMeTiB. KoxkeH npeamer —
e mabens 0 po3yMmiHHS HACTymHOTo. KoKeH Takwii JaHIIOKOK TTOBHHEH
3aKIHUYyBaTUCS TepesikoM Tmpodeciit, e 11 3HaHHA IepeBaKarTh. Y TIH ke
iH(hoOpMaTHUIll, HAMPUKIAT, MOXXHA BHIUIMTH HACTYHMHHUH JaHIIOKOK. [lapamurmwu
IporpaMyBaHHs — CTPYKTYpHE MpOrpaMyBaHHS Ta ajroputmizaiis (B pe3ynbTaTi
CTYACHT MOXKE CTBOPIOBAaTH HEBEJWKI MPOEKTH Ha JIOKAJIbHIA MallliHi), 00'€KTHO-
Opl€HTOBaHE MPOrpaMyBaHHs, 0a31 JAHUX Ta apXITEKTypa MPOrPAMHOTO 3a0e3MeUeHHS
(B pe3yibTaTi CTYICHT MOKEe CTBOPIOBATH MPOEKTU 3 PI3HOIO apXiTEKTYpOI0, 30KpeMa
PO3IOIEH] CUCTEMH, BUKOPUCTOBYIOUU cxoBuIlle naHux), WEB-TexHosorii (cTyeHT
Moxke po3pobmsitu WEB nomatku), MepexeBi TeXHOJOrIT Ta, HApelTi, Ha 5 Kypci,
CTYIIEHT MOXX€ CHCTEMaTW3yBaTH CBOi 3HaHHA 3 TMODSINY 1HXKEHepil po3poOKu
MIPOTPAMHOTO 3a0e3MEeUeHHSI Ha BChOMY JKUTTEBOMY ITUKJI HOTO cTBOpeHHS. Lle mure
MaJICHBKHI MaJTFOHOK, aJie SIKIIIO0 CTBOPUTH TaKy KapTy 3 yCiMa BiAradyKEHHSIMH 1 Xoua
0 MaJleHbKMMHM aHOTAIlISIMHU, 1€ 1aJIo 60 HabaraTo 3po3yMUTIITY KapTUHY, HIK YATAHHS
HABYAJBHUX TMpOTpaM, $Ki, 3BUYAMHO XK, IOCTYIHI, ane He3posymini. lle ixmia
Bi3yautizallisi BijoMoi iH(popmaliii, CipsiIMOBaHy MPO30PIiCTh 3B’ SI3KiB MIXK MPEIMETaMH,
10 BuBUaroThcs. B yHiBepcuteTi Codis-Antunomnic Hirm, Hanpukiaa, CTyIeHT MOXe
MICJIs APYTOTO Kypcey MITH MPALOBATH 3 BIAMOBIIHUM JI1ala30HOM 3apIUIaTu. A 3rofioMm,
SAKIIO 3aX04e, MOXKE IPOIOBKHUTH HaBUYaHHS. TakuM YUHOM, CTYJICHTH BXKE Ha MEPIINX
Kypcax A00pe yaBIsAOTh, 10 IM NOTPIOHO A Ti€l un 1HIIO1 mpodecii 1 «kHabuparoTh
3HaHHS YCB1JIOMJIEHO B Mipy HEOOX1THOCTI.

Jlpyrwuii BapiaHT MOAaHHS TAaKOi KapTH — 1€ TIEPEITiK AUCIUILIIH, HEOOX1THUX IS
Tiel un iHIOI mpodecii. 3po3ymisio, Taka KapTra mMae OyTH AMHAMIYHOIO, KUBOIO,
OCKUIBKH 1 BUMOTH, 1 CaM PUHOK MpaIlli MOCTIHHO 3MIHIOIOThCA. 3aBIASKH TaKiil KapTi
nporpama BH3 Oyze 611b11 mpo30poto 1 mTUTaHHS BUBYCHHS Ti€1 YU 1HIIOT AUCITUTUTIHA
BiJIMajie came co00r0. 3 1HIIOTO 00Ky, BU3HaYeHHS Mpodeciii Bi10OyBatOThCs OJIMKYE 10
3aKiHYCHHS HaBUYAHHS B YHIBEPCHUTETI 1 IEPIIOKYPCHUK 3 TIEPIIIOTO POKY HAaBYAHHS Ma€
MIPEICTABIIATA JOBKUHHA TAaKUX JAHITIOXKKIB, TOOTO. CKUTBKM Yacy oMYy 3HATO0OUTHCS
Ha HaBYaHHS. | Bxke, TUM OLUTbINE, Mal YSBIATH, IO Yacy Ha MEpPeHABUAHHS ITize
Habarato Oinbiie. A Oyae BUIIYCKHUK PO3POOHHUKOM, aHAJITUKOM YM KUMOCH, HIXTO
3a37aJIeriib He 3HA€. YSBICHHS, IO MTOTPIOHO 3HATH 1 SIKUMU HAaBUUKaAMHU BOJIOIITH JIJIst
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pi3HuX npodeciii JaCTh MOXKJIMBICTh OJTHAKOBO MPHUAUIATH YBAary BCIM JUCIUILTIHAM.
MoxnuBoO, 11e BUPIIIUTH (X094 OM 9aCTKOBO) 1 ITI€ OHE 3aBIaHHS — BUKOPUCTAHHS Yacy
JUIsL caMocCTiiHOi pobotu. Yacy Ha camocTiiiHy poOOTy BHUIUISETHCS, SK 1 B
€pponeiicbknx BH3, ane Hi A1 KOro He CEKpeT, 10 1IeH Yac 4acTO BUKOPUCTOBY€ETHCS
HE 3a MPU3HAYCHHSIM.

Taxki kapTu, 30KpeMa, MaroTh OyTH Y KypaTopiB (JIs JOKJIQJHIIIOL JOBIJIKH), SIKI
cami 4acTo He 3HAIOTh 1 HE MOXYTb BIAMOBICTH Ha MUTAHHS, MOB'A3aH1 3 MailOyTHHOIO
npodeci€ro, OCKUIbKH € CIIBPOOITHUKAMH BHUIIUX HABYAIBHUX 3aKJaJIB Ta 4YacTo
JayeKi Bi MPaKTHKY.

Taki kapTH AOMOMOXYTh 1 a0ITypi€eHTaM CBiJOMillle OOMpaTH CBOIO MailOyTHIO
npodeciro.

3po3yMisio, MO po3poOKa TaKUX KapT 3aliMe JOCTAaTHHO dYacy, aje 1€ MOXKe
OKYITUTHUCSI CTOPHIICI0 TPAaBUILHO OOpaHWMHU CIEIiaThbHOCTIMHU, MOTHBAIIIEIO [0
HABYaHHS NEPUIOKYPCHHKIB 1 yCBIAOMIEHOCTI pu BUOOpi mpodecii. Lle, 3Buuaiino, He
naHaresi, a JIMIIe 1e oJHa crpoda MiATPUMATH Hallly BUILY IIKONY, 1aTH MOXJIUBICTb
MIBU/IIOT afamnTallii K 10 CTYyAEHTCHKOTO JKUTTS, Tak 1 10 MaiOyTHBROI mpodecii. I,
MOKJIMBO, SIK MOOIYHMI e(eKT MOpIBHAHHSA HaBUaJbHUX mporpam pizaux BH3 s
BUOOPY HE JuIie MaOyTHLOT Ipodecii, a i MicIid, e TPOXOAUTUME HaBUYAHHS.

BucuoBok. OniHi€I0 3 OCHOBHMX MPOOJIEM afanTallii IepIIOKYPCHUKIB € cliadka
MOTHUBALIIA 10 HaB4aHHs. Bce e 00ymMoBiIeHO 6e3iu4io mpodieM, TaKuX sIK MOYKIJIMBE
0e3po0iTTs micst 3akiHueHHss BH3, mBuake «ctapiHHsy 3HaHb, «BUITAJKOBE» BCTYII JI0
BH3, cnabka mnoiHpOpMOBaHICTh IMIOAO NEpPETiKy 3HAHb Ta HABUYOK 3 PI3HUX
CHellaJIbHOCTEMN.

Sk onuH 13 croco61B MOTHUBAIIIT IEPIIOKYPCHHUKIB, 1 K JI0TIOMOTa adiTypieHTaM,
MPOIMOHYETHCS CTBOPIOBATH Ta MiATPUMYBATH KapTH 3HaHb, JI€ IPO30po Oyso O BUIHO
HEOOX1HICTh BUBYEHHS IMpPEAMETIB JJs Tiel uM 1HImOI mpodecii, BigoOpakeHo
B3a€MO3B'SI30K MDK JAMCLUMIUIIHAMH, IO BUBYalOThCA. KpiM Toro, Hapasi BeAeTbCs
po0oTa 1100 TapMOHI3aIlil 3arajJbHOEBPONENCHKOTO OCBITHBOTO MPOCTOPY, 30KpeMa,
pO3poOKa 3araJbHOEBPONMEMCHKUX MPOrpaM CYMICHOCTI HaBYAJIbHHX IUTIaHIB. 3a
JIOTIOMOTOI0 TaKUX KapT MmpocrTiiie O0ysa0 0 y3ropkyBaTH HaBYaIbHI POTPaMH 3 OAHIET
1 TI€T % cneniagbHOCTI. TakuM YUHOM, 1€ MOTJIO O JIOTIOMOI'TH 3pOOUTH I11€ OJMH KPOK
y 61k ocHOBHOi MeTu bonoHcekoro mpoiecy, a came GopMyBaHHS €BPONEHCHKOTO
MPOCTOPY BHILOI OCBITH.

PO HEMOKJIMBICTD ITPOCTOI'O NTPEACTABJIEHHA JEAKNUX
CYMI1 IOBYTKIB

Cepriii I'eprep', Haranis Bacuiisna [uancbka?,
Harauist Tpuropisna Iuancbka’
! Xapriscoxuii nayionanvnuii ynisepcumem imeni B. H. Kapasina, m. Xapxie
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’Hayionanvnuii ynieepcumem «Ilonmascoka nonimexuixa imeni FOpis Konopamiokay,
m. Ilonmasa
3 MTiyeii Ne 6 «JTioep» ITonmascokoi micekoi padu, m. ITonmasa

OOGroBOpIOETHCS JOMUIBHICTh 3TAJI0K Y MIKUTBHOMY Kypcl MaTeMaTUKH TPO HEMOXJIUBICTH
MIPOCTOTO MPEACTABICHHS JACAKHX BaXXIMBHUX CyM 1 JOOYTKIB, a caMe, YaCTKOBUX CyM rapMOHIYHOTO

pAaLy, pALy 13 00EpHEHUX KBaAPaTiB 1 MOCTIAOBHOCTI 1!,
Knrouosi cnosa: vactkoBa cyma, paiioHainbHa (DYHKIIIS, pallioOHaIbHE YUCIIO, (haKTopial.

ABOUT THE IMPOSSIBILITY OF SIMPLE PRESENTATION OF
SOME SUMS AND PRODUCTS

Sergiy Gefter!, Natalia Vasylivna Ichanska?,
Natalia Hryhorivna Ichanska®
'V.N. Karazin Kharkiv National University, Kharkiv, Ukraine
?National University "Yuri Kondratyuk Poltava Polytechnic", Poltava, Ukraine
3Lyceum No. 6 “Leader”of the Poltava City Council, Poltava, Ukraine

The expediency of mentioning in the school mathematics course about the impossibility of
simple presentation of some important sums and products, namely, partial sums of harmonic series,
series of inverse squares and the sequence of factorials, is discussed.

Keywords: partial sum, rational function, rational number, factorial.

Boxe y 7 xnaci npu BUBYEHHI TeMHU «3ajadl Ha MOOYI0BY» YUHI Y3HAIOTh PO TE,
0 3a JOTOMOIOK JIMIIE IMPKYJIS Ta JIHIMKKA JesKl Te€OMETPpUYHI MOOYIOBU €
MIPUHITUTIOBO HEMOXJIMBUMU (IMB., Hanpukiaf, [1, ctop. 192]). ¥V 8 kmaci 3a3Buyaii
JIOBOIAT ippallioHaNbHICTh V2 Ta PO3HOBINAIOTH HPO HEMOXKIIMBICTH PO3B’A3aHHS Y
paguKanax JOBUIBHOTO PIBHSHHS IT’SITOTO cTeneHs [2]. Asie, Nmpu MNOAATIBIIOMY
BHUBYCHHI MAaTEMAaTUKH YYHSIM Mailke HIY0ro He pO3MOBIAAIOTH MPO Te, 1110 B Oararbox
MaTeMaTUYHUX CHUTYyallisiX I[IOCh 3pOOUTH TPHUHIMIIOBO HEMOXJIMBO. BaxmuBuii
OpUKIAN Takoi cuTyamii — mOcCHiIoBHICT, 7n!. Xoya mnpu BHUBYEHHI TEM
«ITocmimoBHOCTI» 1 «AprudMeTHUHA TPOTPECishy 3aBKAU OTPUMYIOTh S6HY OopMYy

JUIsL CyMH NEPIIMX N Ha HaTypajdbHux uucen: 1+2+3+--+n= %n(n + 1),

3a3BUYall YUYHSM HE PO3IMOBINAIOTH, 10 AHAJOTIUHOI A6HOI hopmynu nns n00yTKy
NepIINX N Ha HaTypajdbHUX yucen 1 -2 -3 - ... n OTpUMAaTH IPUHIIUIIOBO HEMOKIIBO
(nuB., Hanpukiand, [3]). 3BicHO, MOBEAEHHS BOTO (PAKTy JAJIECKO BUXOIUTH 32 PAMKHU
HE TUIBKM IIKUIBHOI TIporpaMH, a HaBITb CTaHJAPTHUX OCBITHIX Mporpam
YHIBEpPCHUTETIB. AJie Taka K CUTYyallis, HAIpUKIAJ, 1 3 HEMOXIUBICTIO KBaJpaTypH
Kpyra 3a JIOTIOMOTOFO JIUIIIE IIUPKYIIS Ta TiHIHKH.

3yNUHUMOCH Tenep OLIbII JOKIAHO Ha 3a/1a4ax PO 3HAXOHKEHHS CYyM y SIBHOMY
BUIVISIAL, SIKUM MPUALUIEHO 0araro yBaru, HanpuKiaj, y miapydyHuky ansa 9 kinacy AT
Mepanska Ta iH. [4, po3aiau 22 1 36]. [licis ycminmmHoro BUBYEHHS I1€1 TEMU Y YUHS
MOJKE CKJIACTHCh BPAXKEHHS, 1110 OyAb-SIKY HE JTy’Ke€ CKIIQJHY CYMY MOYKHA 3HAWUTH, SKIIO
BIAJI0 3p0oOUTH a00 TOTOXKHI MEPETBOPEHHS, a00 MPHUITYIIEHHS, a TIOTIM JOBECTH 1€
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NPUIYIIEHHS METOJ0OM MaTeMaTW4yHO1 1HayKiii. HacripaBmi € mye nmpocTi cyMu, sKi
HEMOXKJIMBO 3HAWTH Y CEHC1 miipyuHuka [4]. Po3misiHeMo 1Ba BaXXKIIMBUX MPUKIIAIH.
Ipuknanx 1 (yacTkoBa CymMa rapMOHIYHOTO PSIAY).

. 1 1 1 . .
Hexaii S,, =1+ -+ -+ -+ —. MeTonamu, 1110 HE BUXOJISITh 32 PAMKH IIKUIHHOT
2 3 n

MaTreMaTHKH MOKHA JIOBECTH HACTYIIHE TBEPKEHHSI.
Teopema 1. He icaye Taxoi parionansroi pyskiii R(x) , mo

142+ = +...4 ~=R(n)
2 3 n
IS BCIX HATYpaJIbHUX M.

IMpukaan 2 (4acTkoBa cyma psiy 3 OOEpHEHUX KBAJPATiB).
. 1, 1, 1 1 .
Hexaii renep S, = 1 + stot ot t—. Sk Bnepuie nokasas Ennep,
1 1 1 1 m?
I+ s+ c+—+. 45+ =—
n

4 9 16 6’
2

. Y . .
to0TO lim §,, = e BiamiTumo, 110 € mpaBUIbHUM HACTYIHE 3arajibHe TBEPXKEHHS.

n—-oo

Jlema. SIkmio TpaHWIS TOCTIOBHOCTI palliOHAIBHHUX 4ucen {x,} €
ippaiioHaJIbHUM YHUCIIOM, TO HE ICHYE TaKOi parioHaibHoi GyHKIIT R(x) , 110
X, = R(n) nns Bcix HaTypadbHUX M.
3 wi€l 1IeMu Ternep BUTUIMBAE HACTYITHA TeOpeMa.

Teopema 2. He icHye Takoi pariioHansHOT QyHKIii R(x) , 110

14+ -4+ —+—+...4+==R(n)
4 9 16 n

IS BCIX HATypaJbHUX M.

3ayBaxeHHs. BinMiTuMo, 1110 €Ki CyMH, IO AyKe CXO0XK1 Ha CyMy 3 00epHEHUX
KBaJIpaTiB, MalOTh PEJCTABICHHS 33 JOIIOMOTOIO palliOHaJIbHUX (QYHKITIH.

Hanpuxman,
1 1 1 1 2n+1
1+ —4+ —4+—4+...+ =
1-2 23 34 nn+1) n
1
1 1 1 1 3n% + 5n

+ + o = .
221 32—1 ' 42—1 m+12—-1 4(n+1Dn+2)
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KJIACUYHI I CYHACHI METO/IX PO3B’AA3AHHSA 3ATAY
JIHIHHOT'O TIPOTPAMYBAHHSI

Ouabra I'onuaposa, Cuixkana BoBuyk, Osbra Yaoaosa
Xapxiscokutl Hayionanvrutl yrisepcumem Ilogimpsnux Cun imeni leana Kooiwceoyoa,
M. Xapkis

PosrisiHyTO METOIM pO3B’s3aHHS CIEIiATBHOTO KJIacy 3a/1a4 METOIB ONTUMIi3allii — TiHIHHOTO
nporpamyBanHs. [lpuaiieHo yBary ocoOmmBocTsiM 3actocyBaHHs MS Excel Tta Wolfram
Mathematica Ta BUKOpPHCTAaHHIO CY4YaCHUX TEXHIK Bi3yaiizamii iHpopmalii mpyu BUKIaJaHHI Ii€i
TEMH.

Kniouosi cnosa: mniHiliHe mporpamyBaHHS, 3ajada JIHIMHOTO IporpamMyBaHHsS, METOAU
ornruMizarii.

CLASSICAL AND MODERN METHODS OF SOLVING LINEAR
PROGRAMMING PROBLEMS

Olha Honcharova, Snizhana Vovchuk, Olha Udodova
Ivan Kozhedub Kharkiv National Air Force University, Kharkiv, Ukraine

The methods of solving a special class of optimalization problems, namely linear programming,
are described. Attention is paid to the application of MS Excel and Wolfram Mathematica and the
use of modern information visualization techniques in teaching this unit.

Keywords: linear programming, linear programming problem, optimization methods.

ABTOpaMu  y3arajJbHeHO OaraTOpiuHMW JOCBI BUKIAJAHHA JIHIHOTO
nporpaMyBaHHs y Kypcax MAUCHMIUIIH mepimoro (0akamaBpChbKOro) Ta Jpyroro
(MaricTepchbKOro) piBHA OCBITH JUIS PI3HUX CIICIIaIbHOCTEH 3 YpaxyBaHHSIM Cy4acHUX
METO/IIB PO3B’sI3aHHS Ta BUKJIAJIaHHS.

3agaul miHiMHOTO TporpamyBaHHs (3JIII) € cmemianpHUM KJIacoM 3ajadq
onTUMI3allli — MOTPIOHO 3HAWTH 3HAYEHHS 3MIHHUX 3ajayi, K1 3aJI0BOJIBHSIOTH
JIOJTAaTKOBUM OOMEKEHHSIM y BUIISIII JIIHIMHUX PIBHSHb a00 HEPIBHOCTEH, MPHU SIKUX
JiHIMHA QYHKIISA [UX 3MIHHUX Ma€ OoNTUMalibHe 3HadyeHHs. JIiHiliHe mporpamMyBaHHs
3a3BUYail € CKJIAJ0BOI0 METOMIB ONTHMI3alli KypciB MPHUKIAAHOT MaTeMaTHKH,
CHUCTEMHOTO aHaJIi3y Ta AOCIIKEHHS OIepallii, ONTUMI3aIliiHUX METO/IIB 1 MOJIEIeH
tomo. Taxoxx 3JII1 Moxke BXoAMTH B MporpamMy aHaTITUYHOI reomeTpii (abo miHIHHOT
anreOpu Ta aHANITUYHOI reoMeTpii) SK 3a/Jadya 3HAXOMKEHHS MaKCUMyMY JIHIMHOT
(byHKIII1, 110 JOCATAETHCS Ha OMYKIOMY MHOTOTPaHHHUKY.

3JIIT mocsirae CBOTO €KCTPEMalbHOTO 3HAUEHHS B OJHIM 13 KyTOBHX TOYOK
00J1acTi TOMyCTUMHUX PO3B’SA3KiB, TOMY JIJIsl PO3B’sI3aHHS HE MOXKYTh OyTH BUKOPHUCTaH1
METOIU JU(EepeHLIaTbHOTO YHUCJIEHHS, SKI 3aCTOCOBYIOTh JUJII 3HAXOIKECHHS
EeKCTPEeMYMY TIJBKM Yy BHYTPIIIHIX TOYKaxX o00JacTi po3B's3aHHA. [nes MmeromiB
PO3B’sI3aHHS 3aj1a4l JJIHIHHOTO TporpaMyBaHHs — 1€ “TiepeOupaHHs’”’ 3HaYeHb I1JILOBOI
¢byHKIT B BepmmHax o0JjlacTi Ta BUOOPY 3 HMX HalOuIbmioro (HaiimeHmioro). Jlea
KJIacCMYHUX e(eKTUBHUX MeToau po3B’sizanHs 3JII1: reomeTpuunuit metoa (st 3JII1
3 JIBOMa 3MIHHUMH) 1 3arajJlbHUil — CHUMIUIEKCHMM MeToa (METOJ IMOCHiAOBHOTO
MOJIMIIEHHS. TMJaHy). Y JOMOBIAI PO3IISAAIOTECS OCOOIMBOCTI BHKOPUCTAHHS

39



Mpe3eHTallli, TEXHIK Bizyaiizaiii MaTepiaidy: cxeM, 1HTeJIeKTyaabHux KapT (puc. 1)
TOILIO, IPYU BUKJIAAAHHI IIUX METOAIB. [IpomnoHyIOThCS MPUKIAIU KaTeropiii TECTOBUX
3aMmuTaHb s HOPMYBAIILHOTO Ta MiCYMKOBOTO OITIHFOBAHHS 3 IT1€1 TEMH.

VY po6oTi TakoXK MPUIIIJIEHO yBary CydacHHM TiIXOIaM J0 PO3B’S3aHHS 3a7a4
JHIAHOTO nporpaMyBaHH;{, HaNpUKIaJ BHUKOPUCTAHHIO HaaOyaoBu  Solver
(“Posp’ HSYBa‘-I ’) mponecopa MS Excel (puc. 2). BuxopucranHs Takoro MeTOAy
MOXJIMBO 1 B YyMOBAaX JUCTAHIIITHOTO HABYAaHHS, aJDKE aJITOPUTM pPO3B’sI3aHHS,
MOKPOKOBY 1HCTPYKIIIFO MOKHA CKJIACTH 32 JIOTIOMOTOIO BHKOPHMCTaHHS CKPHHIIOTIB
nucta MS Excel. Takoxx/abo MoKHa 3alpONOHYBaTH CTYJAEHTaM BiJICOIHCTPYKIIIi
(HaBYabHI Bi7€0). [CHYIOTH CEpBICH 5K 1alOTh MOXJIMBICTh 3pOOMTH TakKi Bijco, ajie
MOKHA BHUKOPHUCTATU 1 MOXKJIMBICTh 3amucy KOoHQepeHIi y ceprici Zoom. s Toro,
1100 BiJICO MOXKHA OYJIO MOJIIUTHUCS, X MOTPIOHO 30epiraTu y XMapHOMY CXOBHIIII.
ITocunanHs Ha BiZie0 MOXKYTh OyTH PO3MIIIEHI Ha Kypcl TUCHUILIIHU Ha Iiatdopmi
Moodle, y rpymi y MeceHxepax ToIo.

Pose’asanHs 3/1M cumnnexc-MeToaom

(nnaH): NnaH AoNyCTUMMIA, AKLWO cepen

Oxapakrepuaysartn 6a3ucCHuit PO3B'A30K
€NeMEHTIB NNaHy HeMae BiA'EMHUX eNEeMEHTIB.

(Bnﬁpam PO3B'AIYIONMIA ENEMEHT 33 aNFOPUTMOM J MepesipuTy KPUTEPIH ONTUMANBLHOCTI :
l Aana 30N 1a max - 8 uinbosomy paaxy F cepen

is npwu Bi, 3MIHHUX He

GyTH Big'EMHMX ;

ans 31N #a min - B yinboBOMY pﬂnxy F cepen
i npwm Bi,

6yTh nopaTHUX.

a) obparu po3s'asyoumit CToBNeUb:

B PAAKY 3 Bia'eMHUM BiNbHUM KoedilieHToM obpaTn
Bi'eMHU KODILIEHT NPK BINbHUX 3MIHHUX — BiH
BM3HAUAE PO3B'A3YIONMIA CTOBNEUD;

6) 06paTH PO3B'A3YIONNA PRAOK I
CKNACcTH HeBIN'EMHI BIAHOWEHHS ENEMEHTIB OCTaHHLOM

CTOBNUS A0 BIANOBIAHUX ENEMEHTIB PO3B'A3YIONOTO

crosnua Ta 06paTh cepe HUX HaiMeHwe.

(Buﬁpam PO3B'A3YIONUIA ENEMEHT 33 anropuTMOM. J

B xopaaHose cumnnexc-
Tabnuui I

a) oGpartu po3s'asyiounit cToBneus:

B UinsosoMy paaxy F cepen koediuieHTis, ski He
33710BINLHAIOTL KPUTEPIKO ONTUMANLHOCTI OGUPAEMO
HairbinbLwwit 3a Mmoaynem koedilieHT NPy BiNbHUX
3MIHHMX — BiH BU3HAYaE PO3B'A3YIOUMIA CTOBNYMK.

6) obparu npoBiaHMIA PAAOK:

CKNACTH HEBIA'EMHI BIAHOLWEHHS ENEMEHTIB OCTaHHLOIO
CTOBNUA 10 BIANOBIAHNX ENEMEHTIB PO3B'A3YIONOTO
croBnUA Ta 06paTH Cepen HUX HaliMeHwWwe.

BUKOHATU XOPAAHOBE NEPETBOPEHHS CUMNIIEKC-
Tabnuui

Pucynok 1 — [HTeneKTyanpHa KapTa CUMILIEKC-METOIY, PO3POOIICHA 32 TOTTIOMOTOI0
cepsicy Xmind

Buxopucranns MS Excel no3Bomsie 3po6utu anamni3 sk 3MiHATHCS (32 IKUX YMOB
HE 3MIHATHCS) PO3B’SI3KM 3a7adyl MpH 3MiHI MOYATKOBUX JaHUX. Takuil aHami3 €
BYXJIMBUM IIPH PO3B’sI3aHHI 3a7a4 JIHIHHOTO MPOrpaMyBaHHs L0 € MaTeMAaTUYHUMHU
MOJIEISIMA PEaIbHUX MPOLECIB (3a7ada ONTHMAJIbHOTO BHUPOOHUYOTO TIAHYBaHHS,
3aJ1aya Mmpo oNnTUMaIbHe 60MOOBE 030POEHHS JIiTaKa MPY 0OMEKEHHSX B Ba3i Ta 00’ eMi
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TOIIO). Takok BHKOPUCTOBYIOTH MOXIIUBICTH TaKOTO aHaH13y npu po3B’si3aHHI
JBOICTUX 3aja4, 0 A€ MOXJIUBICTh OTPUMATH OJIHOYACHO PO3B ’SI3aHHS 1 TIPSAMOT, 1
JIBOICTOI 3a/1a41 3aBISKH BUKOPUCTAHHIO 3BITY TIPO CTIHKICTb.

BukopuctoByroun TakeTd CHMBOJBHOI Maremaruku, 30kpema Wolfram
Mathematica, MoOXXHa HAOYHO PO3IISHYTH peali3amfilo CHUMIUIEKC METOay 3a
nomomoroto (ynkmii LinearOptimization. Iliaxim mo po3B’si3aHHS 3a7a4 JTIHIHHOTO
MporpamMyBaHHS 3 BUKOPUCTAHHSIM JIOMOMDKHHUX KOMIT FOTEPHUX 3aCO0IB JTO3BOJIUTH
H1IBUIIUTH €(PEKTUBHICTh POOOTH MPU HABYAHHI 32 PaXyHOK KOHIICHTpaIlli yBaru came
Ha aJITOPUTMI PO3B’SI3aHHS 3a]1a4.

- fe || =SUMPRODUCT($B$4:$D$4;B6:D6)

A B B D E F G H | J K L |
1 |Po3s'A3aHHA 3/1M 3a gonomoroto Habyaosu "Molwyk po3s'AsaHHA"
2 3MiHHI
3 | x1 x2 x3 PesyneTtati pose'asyeaua
4 | 36,58537] 42,68293] 0|
5 | KoediuieHTy Uinbosoi dyHKUIT 3HaueHHA P0o3B'A3@HHA 3H2WaeHo. YCi oBMemKeHHs i yMoBK
6 |F 9 8 12| 670,7317. ONTMMENbHOCTI AOTPUMEHI. 3BT
i Bignosige
8 |Pecypcl 2 5 3| 286,5854 {®) 36eperti pose'azanuA pose'asyeaua iz:v"ﬁi::ﬁb
9 PECpr 2 9 4 10 500 O BigHOBWTH NEPEMHHI 3HIYEHHA
10 |Pecypc 3 1 5 4 250
11 |

MNosepHYTUCA A0 AiaN0roBoro BikHa nap TpiB r .

12 ! po3B'AsyBaYa DCTvaTprSBgTzB
13
14
15 OH CracysaIu |

Pucynok 2 — Ilpuknan Bukopuctanas Hanaoynosu “Po3s’szyBau” MS Excel
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JAEAKI HPOBJIEMHU BUKOPUCTAHHA MATEMATHYHHUX
CUCTEM HA CYYACHOMY ETAIII

FOpiii I'opomko, €Breniii Binnuuenko, 'anna I{uoko
Hayionanonuu ynisepcumem « Yepuiciecokuu xoneciym» imeni 1.1 [lleguenka

B po6oti posmisHyTO nBI MpoOieMH, MOB’s3aHI 3 BUKOPUCTAHHSM CHCTEM KOMIT FOTEPHOT
MareMaTuku cryneHTamu. llepima moB’si3aHa 3 HEKPUTUYHMM CTABJICHHSM JO BIINOBIJCH, 10
HA/Ial0ThCSl TAKMMH cUcTeMaMHu. Jlpyra moB’si3aHa i3 3aCTOCYBaHHSIM CHUCTEM IITYYHOTO IHTEIICKTY
TFCHCPATUBHOI'O TUITY 0 p03B’5I3YBaHHH MareMarndHux 3aaayd SaMiCTB BUBAKCHOI'O BUKOPUCTAHHSA
CHCTEM KOMIT IOTEPHOI MaTeMaTHKH.
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Knrouosi cnosa: cuctemu KOMI' IOTEpPHOT MaTeMaTHKH, IITYYHUN 1HTEJIEKT T€HEPATUBHOTO THILY,
KPUTHUYHE MUCIICHHS.

SOME PROBLEMS OF USING MATHEMATICAL SYSTEMS AT THE
PRESENT STAGE

Yurii Horoshko, Yevhenii Vinnychenko, Hanna Tsybko
T'H. Shevchenko National University "Chernihiv Colehium", Chernihiv, Ukraine

The paper considers two problems related to the use of Computer Mathematics Systems by
students. The first is related to an uncritical attitude towards the answers provided by such systems.
The second is related to the use of artificial intelligence systems of the generative type to solve
mathematical problems instead of the the conscious use of Computer Mathematics Systems.

Keywords: Computer Mathematics Systems, generative artificial intelligence, critical thinking.

[udposizamiss  CycnuibCTBa, IMIMPOKE  BIPOBAKEHHA  1H(GOpPMAIHO-
KOMYHIKaIlIHHUX TEXHOJOTIH B yci cepu >XUTTs, 1 30KpeMa, B OCBITHIH MpoIiec,
0COOJIMBOCTI KapaHTHUHY Ta BOEHHOTO CTaHy MPHU3BOIATH A0 TOTO, 110 Y4H1, CTYAEHTH,
BCE YacTillle BUKOPUCTOBYIOTh LIM(POB1 3aCO0M MpU BUKOHAHHI HABYAJIbHUX 3aB/IaHb.

Ocob6nuBy ponb y MaTeMaTH4YHIM MIiATOTOBIN 3700yBadiB OCBITH BIiIITParOThH
PI3HOMaHITHI AiSUTbHICHI CEpeIOBUINA Ta CUCTEMHU KoMl roTepHOi MatemaTtuku (CKM),
TaKi K Mathematika, MathLab, Maple, Wolfram Mathematica, GeoGebra, Maxima,
Derive, MathCAD, GRAN tomo. Kpim TOoro, ocraHHiM 4acoM HaOyso MOIIUPEHHS
BUKOPHUCTAHHS CUCTEM IITYYHOTO 1HTEJIEKTY T€HEPATUBHOTO THUITY.

3 oaHOTrO OOKY, NMpPaBUJIbHE BUKOPUCTAHHS TAKUX CUCTEM B OCBITI Ja€ 3HAYHUM
meronuuHuii eekT. Ak BkazyBaB akageMik M.[.)Kannak: «rakuii miaxia 10 HaBYaHHS
MaTeMaTUKU Ja€ HAOUH1 YSBJICHHS PO MOHATTS, 10 BUBYAIOTHCSA, PO3BUBAE 00pa3He
MUCJICHHSI, TIPOCTOPOBY YSBY, JO3BOJSE JOCUTh ITTMOOKO MPOHUKHYTH B CYTHICTB
JO0CIHKYBAHOTO SIBUIIA, HEPOPMAIIbHO PO3B’sI3yBaTH 3a1a4y. [Ipu nbomy Ha nepeaHiit
IJIaH BUCTYIA€E 3’SICyBaHHS MPOOJIEMH, MOCTAHOBKA 3aaadi, po3poOKa BiAMOBITHOI
MaTeMaTU4HOl MOJENi, MarepiajibHa IHTEpHpeTalis OTPUMAHUX 32 JOTOMOTOIO
KOMIT IOTEpa pe3yibTaTiB. YCI TeXHIYHI omepaiii m[0A0 OMpaIfoBaHHs MOOYyI0BaHOT
MaTeMaTU4HOI MOJeNi, peani3alii MeTOAy BIAIIYKaHHS PO3B’ 3Ky, O(OPMICHHA 1
NOJaHHsI ~ pe3y/bTaTiB  OMpAlLOBaHHSA  BXIIHMX JAaHUX MOKJIAJalOThCs  Ha
xomIt rotep» [1].

Opnak, 3 1HII0TO O0KY, KOPUCTYBa4l TAKUX CUCTEM, OTPUMYIOUHU BiJIMOBIAb, 4aCTO
IHTEepPIPETYIOTh 11 sK Oe33amepeuHy ICTHHY, HE IPOBOJSYM aHal3 OTPUMAHOTO
pe3ysbTary, 10 MOXE MPU3BECTH [0 HEMPABUIBHOIO PO3B’SI3aHHS TMOCTABJICHUX
3aBaanb. Koxkna 3 CKM mae cBoi ocobnuBocTi, andasit, Habip PyHKIIIH, 0OMEKeHb
Tomo. HekopekTHe 3amaHHS yMOB, HETPABWIBHHA CHHTAKCUC, HEBIAMOBIIHICTH
00paHOro IHCTPYMEHTY MOCTaBICHOMY 3aBIaHHIO MOXKE CTaTH MPUYMUHOIO TTOMUJIKH.

ToMy BakIHMBOIO 3a/auei0 MpU HaBUaHHI 37100yBayiB OCBITH BHUKOPHCTAHHA Ta
3actocyBanHss CKM mae OyTu BMIHHS MPOBECTH aHali3 OTPUMAHHUX 32 JOTMOMOTOIO
KOMIT I0TEpa Pe3yNbTaTiB.

Tak, Hanpukian, MPOMOHYETHCA TECTOBHM MPHUKIAA 3 OOUYMCICHHS 3HAYCHHS

. 11 . o . o
BU3HAYEHOTO iHTETpany | = dx, B IKOMY HaJlaH1 HACTYITH1 BapiaHTU BiAMOBIACH:
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e 0;

* 7,788-10%,

e [HTerpan He iCHYE;

e IHTerpain € po301>KHUM.
CTyneHTH MOXYTh 3a JOMOMOTOI0 BHUKOPHCTAHHS PI3HUX NpPOTpaMHUX 3aco0iB,
30KpeMa THX, 3 SKUMH 1X 03HAMOMJIIOBAJIM Ha 3aHATTSAX 200 CaMOCTIMHO 3HANICHUX B
Mepexxi IHTepHET, oOTpuMard HacTynmHi Bignosimi: «7,788:10*7», «IuTerpan
PO3XOIUTHCSY, «—», «-2», «Integral does not converge» oo (puc.l).

Online Calculators. Definite integral
integral 1/x*2 from -1 to 1

= | ny E [ilﬁ MATH INPUT

This free online calculator will help you to find the definite integral.

Calculator Guide
-] l
— dx

Definite Integral Solver
=1x

iui l
F.il% |
:inﬂi |

Il Solution:
20 |\

EL 1 1
jf o\ f(ﬁ)dx S +C
_P|___ 0.5 |_i:1 II_-:_\-___'-.‘”_ 1,5
—)dz = -2
= =1 =) fl(xg) 3:
Puc.1

Ha »anb, 4acTo CTyA€HTH SIK PO3B’SI30K BKa3ylOTh ab0 Ofep)KaHe YHCIIOBE
3HAUCHHs, a00 KaXyThb, IO TaKUM 1HTerpan He icHye. Ilpum 1boMy criBCTaBiIeHHS
OZICP’KAHOTO 3HAYEHHS 31 3HAHHSAMHU 3 TE€OPii IHTETPAILHOTO YMCICHHS MPOBOAUTHCS
HEBEJIHMKOI0 YAaCTMHOIO CTyneHTiB. KpiM ToOro, CTyleHTH TOraHO BOJOMAIIOTH
aHTIIOMOBHOIO MaT€MaTHYHOIO TEPMIHOJIOTIELO.

OcoOmuBo mpobrmemMa KPUTHYHOTO aHai3y BIANOBiAEH, OTPUMAHUX 3a
JIOTIOMOTO0 KOMII'FOTEpa, 3pOCiia MpH MOsIBl B IIMPOKOMY JOCTYI CUCTEM IITYyYHOTO
IHTEJIEKTy TE€HEpPaTUBHOTO THUMY. SIK MpaBHJIO, Taki CUCTEMH HE MpHU3HAYEHI is
PO3B’sI3yBaHHS 3a/1a4 3 MaTEMaTHKH, MPOTE 1HOMI MOXKYTh 1€ poOuTu. OMHAK, SKIIO
3aJ1aua HOCUTh KOMIUIEKCHUH XapakTep ab0 BUMarae mpoBeieHHs 0araroCcTymiH4acTuX
00YMCIIeHb YU 3aCTOCYBaHHs crienn(piuyHux 3HaHb, TO 111 3amicTh MOBIAOMIICHHS TIPO
HEMOXUIMBICTD JIaTH BIJINMOBIIb MOYHMHAE TEHEPYBATU 1HPOPMAIIIHHUN 1ITyM, SIKUH XOY 1
Ma€ BIAIIOBIIHI 30BHIIIHI 03HAKH ICTUHHOCTI, TUM HE MEHIIIE HE BIJIIOBIIA€ TIHCHOCTI.
[TpoGneMa MOCHITIOETHCS TIIe i Yyepe3 CKIIaTHICTh KOHTPOIIO 32 BUKOHAHHSM 3aBIaHb

CTyZleHTaMH 3 OOKy BUKJIaJada ITiJl 9ac BOEHHOTO CTaHy, KOJIM HaBYaHHS BiJOyBaeThCs
MEePEBAXHO B IUCTAHINNHIN GopMi.
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30KkpeMa, pe3ysIbTaTu TECTYBaHHS CTYJECHTIB, SIKI HABYAIOTHCS HA KOMIT FOTEPHUX
CHEIIaNbHOCTAX, LIOAO PO3B’SI3yBaHHA MAaTEeMATUYHHMX 337a4 3 BHUKOPHUCTAHHSIM
KOMIT FOTEPHUX MPOrpaMHUX 3ac00iB, 3HU3MWIHCS 3 5,6 3 10 ymoBHUX OamniBy 2021 pori
10 3,2 y 2024. I1pu anami3i MOMWIOK 1 BIATIOBITHOMY ONUTYBaHHI CTYACHTIB OJHIEIO 3
npuurH Oys0 BkazaHo came Bukopuctanus ChatGPT st po3B’si3yBaHHs 3aBAaHb.

Tak, Hanpuknag, mpu po3B’sA3yBaHHI 3adadi «3afaHi KOOPAWHATH BEPLIUH
TPUKYTHUKA (6 IUTUX YUCeN). 3HAUTH KOOPAUHATH TOYKU MEPETUHY HOTO OICEKTPUCH
ChatGPT cnouarky 3reHepyBaB nporpamy B Python nns momyky koopAauHaT TOUKH
[EPEeTUHY MeEJlaH, a Mmicisd cnpoOu YTOYHEHHs 3reHEepyBaB Iporpamy, 110 BHJaBaia
KOOPJAUHATH TPbOX PI3HUX TOUOK MOMAPHOI0 NEPETUHY OICEKTPUC TPUKYTHHKA.

3p0o3yMiJIo, IO HE aHaMI3ylo4d OTPHUMAaHI BIAMOBIAI, CTYICHTH, SIKI IOJAIH
HNEPUINIl OTpUMaHUM pe3yiabTaT, 3pOOMIM MOMWIKY 3 BIANOBIJHUMHU HEraTUBHUMHU
HACJI1IKaMU.

Tomy BMiHHS aHaJI3yBaTH Ta MPAaBWJIBHO IHTEPIPETYBATH PE3yJIbTaTH, OTPUMaH1
3a JIOMOMOTOI0 KOMIT IOTEPHUX CHCTEM, € OJHUM 3 BaXJIMBUX BMiHb (axiBig XXI
ctomitrs. OcoOnuMBO BaXXJIMBUM BOHO € IS MIJATOTOBKHA CTYAEHTIB Ha THX
CHEIIaNbHOCTSX, /1€ BIAMOBIIHI KOMI FOTEPHI CHCTEMU ITUPOKO BUKOPUCTOBYIOTHCS SIK
B OCBITHIM, Tak 1 B npodeciiiHiil AiSUIBHOCTI — Mail0yTHIX MaTeMaTHKIB, 1HKEHEPIB,
IT-dpaxiBuiB, a TakoX MNpU MIATOTOBII MaHOyTHIX BYHUTEIIB MaTEeMAaTUKH Ta
iHbopMaTHKH [2].
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3ACTOCYBAHHA EJLIOTEMHMEHT TEXHOJIOT'TI B
HABYAJIBHOMY ITPOLECI HA 3AHATTAX MATEMATHUKH

Haranisa I'pomoBa
Komynanvuuii 3axnao «Xapxiscokuii gpaxosuti Uil KO1e0Hc MUCMEYmMEy
Xapxiecvkoi obnachoi paou, m. Xapxis

EnproTeiHMEHT -- 11 CYKYIMHICTh TeXHIK 1 IUJAKTUYHHUX 3ac001B HABYaHHS, 3aCHOBAHHMX Ha
KOHIICIIIii HABYaHHS Yepe3 PO3Bary, CyTh SIKOTO IMOJIATAE B TOMY, IO 3HAHHS TOBUHHI IepeaBaTHCS
y 3pO3yMuimii, AocTymHid 1 wmikaBiii ¢opmi, a Takok y KOMGPOPTHHX yMoOBax. Po3risiHyTO
3aCTOCYBaHHSI TEXHOJIOT1T €IbIOTCHHMEHT Ha MPHUKJIAJI MAaTEMaTUYHUX KBECTIB.

Kniouosi crnoea: enpbloTEHHMEHT, KBECT, YENEH/IXK, MOXiHA (QYHKIIII.
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APPLICATION OF EDUCATIONAL TECHNOLOGY IN THE
EDUCATIONAL PROCESS IN MATHEMATICS CLASSES

Nataliia Hromova

Communal Institution “Kharkiv Professional Higher College of Arts”
of Kharkiv Regional Council, Kharkiv, Ukraine

Edutainment is a collection of techniques and didactic learning tools based on the concept of
education through entertainment, the essence of which is that knowledge must be transmitted in a
comprehensible, accessible and interesting form, as well as in comfortable conditions. The use of
edutainment technology on the example of mathematical quests is considered.

Keywords: edutainment, quest, challenge, derivative function.

Koxxen Bukiamad mparHe 3aiikaBUTH 3/100yBadiB OCBITH CBOEI0 HAaBYAIHHOIO
TUCITUTUTIHOK0, BUKJIMKATH B HUX IHTEpPEC O TPEIMETy, CIIOHYKAaTH IO TBOPYOTO
MOTIYKY, 110 9acTO OyBa€ HEJIETKO, OCOOIMBO BUKJIAAa49y MaTEMATUKA MUCTEIBKOTO
3akiany. ToMy OKpiM TpaauIliiHUX 3aHATh B ayAWTOpii a60 B Zoom JOBOIUTHCS
IIyKaTd TaKl TEXHOJIOT1i HaBYaHHA ¥ Taki (OpMHU JAUCTAHIINHUX 3aHATh, K1l O
nepeayciM BUKJIMKAIM O0 y MallOyTHIX (axiBIiB BUCOKY MOTHBAIIIO 0 HAaBYAHHS.
OnHi€0 3 HOBITHIX TEXHOJIOTIH € «eIbI0OTEHHMEHT» TEeXHOJIOTIs (3 aHTiI. «educationy
— HaBYaHHI 1 «entertainment» — po3Bara), sika Ha0yJia IIMPOKOTO PO3MOBCIOHKCHHS Y
3apyO1>KHIM Ta BITYU3HSHIN MeIaroriii.

EnproTeiHMEHT — 11€ CYKYITHICTh TEXHIK 1 TUJAKTUIHUX 3aC001B HaBYaHHS, CyTh
SKHX TIOJISITa€ B TOMY, 110 3HaHHS MOBHHHI MEpeJaBaTHCs y 3p03yMUIIH, TOCTYIHIN 1
1iKaBiil hopMi, a TAKOXK B yMOBax, HaOmmkeHuX 10 koMpoptux. [1ix yac nii BoeHHOTO
CTaHy TaKMMU yMOBaMH 3a0e3MeueHi He BCl YYACHHKHU HABYAJIBHOTO MPOIIECY aje Ti
XTO Ma€ CTaOUTbHUM 1HTEPHET-3B 130K, IPUCTPOT sl 3aHATh — BIAKPUTI 10 HABYAHHS,
Jiajory 13 BUKIAJauaMd Ta BIJKIWKAIOTHCS HA MPOMO3MINT TONAaTH y HAaBYAIBHHM
MPOIIEC IIIKaBUX Ta HECTaHIAPTHUX (POPM.

OmHUM 13 TIPUIOMIB €IBIOTEMMEHT TEXHOJIOTIi HaBeAy MPUKIAJ MPOBEICHHS
MaTeMaTHYHUX KBEeCTiB. Takux 3axoiB, MPHUCBSIYEHUX ITHIO YWCTA IIi, TPOBOIWIA
KiTbKa, OpTaHi3oByBaJia KOMaHAM CTYISHTIB W BHUKJIAQJa4iB, BHUKOPHUCTOBYIOUH
HaBYaJIbHI ayIUTOPii KOJIEJXKY, O10710TeKYy, B SKHUX YYAaCHUKU KBECTY BiJIBITyBaju
CTaHIIii: JITepaTypHy, ICTOPUIHY, My3HUUHY, TEOMETPUYIHY TOIIO. TaKoK KBECT MOKHA
MPOBOJUTH B OJHIH ayIUTOPii, KOJIM CTYJACHTH AUIATHCS HAa KOMAH/H, @ BUKJIaad TOTY€
MapHIpyTHI JIUCTH, B SIKMX KOXHI KOMaHJII MPOIHMCaHAa ITOCIIIOBHICTh BUKOHAHHS
3aBnanb. HoMmep KoMaHIM MOXKHA HE MPOCTO NMPU3HAYNUTH, a BUSHAYUTH SIK BIATIOBIIb
MPUKIIAIY, CKIQAEHOTO 32 JIOMTOMOTOI0 MY3UYHHX HOT:

\/@Jrn:; Jexmn ie=;(0 — E,.):§=z:en§ 0

CtyneHTu oxoue po3B’sA3yIOTh 3aBJaHHsI, B AKUX MOKHA a00 BraJaTH Mpi3BHILE
BUYEHOT'0, a00 BCTAHOBUTH BHUCIJIOBIIIOBaHHsI, a00 3adapOyBaTy TIIbKU MapHI YU
HemnapHi QyHKIT 100 OTpUMATH MEBHY JITEPY 3 THX Kl 30MparOTh HA CTAHIIIAX.

1 1
’SE ’E“'E

B
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Ha omHoMy 3 KBeCTiB KOMaH/IH 13 310paHUX JiTep CKiIamu ¢pasy
«# Maremaruka JIITA 2022», ne # xemrrer (Big anrt. hash - rparu + tag - miTka) — 11e
3ape3epBOBaHa MITKA Y BUIJISI/II PEIIITKH, IKY BUKOPUCTOBYIOTH SIK OCHOBHHI CIIOCIO
MIOIIIYKY B COIIMEPEekKax 3a TEMATHUYHUM KITFOUOBUM CIIOBOM. XEIITET CTPYKTYPYE
1H(opMalliro Ta JoroMarae KOpuCTyBauaMm IIBUAKO OPIEHTYBATUCS B OKeaH1 KOHTEHTY.

[lin yac AWCTaHLIMHOTO HaBYaHHS JOBEJIOCH IEpPeBECTH 1€ 3axia B (opmar
Mpe3eHTAallli-BIKTOPHUHH, JIe¢ YYaCHUKAaM IMPOMOHYEThCS AaTH BIAIMOBIAlI Ha 3allUTaHHS
qepe3 TineprnocuiIaHas y cllaiax.

B mpoMy HaBuanpbHOMY pOIINl peaidyBalia i/Iel0 MaTeMAaTUYHOTO YENICHKY 3a
temoto «[loximHa ¢GyHKIT Ta ii 3acTOCyBaHHS», MiJ Yac SKOTO CTYJAEHTH PO3B’s3aiu
oinmpme 70 mpukmamiB, BiAramamu peOyc, BUCIOBIIOBAHHS, BCTAHOBWJIM IPI3BHUIIA
BIJIOMHX MaT€MaTHKIB Ta HaJICJaIM BiJeo 3BIT PO BUKOHAHHS 3aBIaHb. Taka popma
3aX0fy MIAXOAWTH JJIsi TIJCYMKOBOTO 3aHATTA 3a HA3BaHOIO TEMOI0, 00 Oymm
3allpOMIOHOBAHI 3aBIAaHHS HA OOYHMCIEHHS MOXiAHOI (YHKIT B TOYIl, OOUHCICHHS
MOX1/THOT 3a MpaBUJIaMU 100y TKY, YaCTKHU, CKJIaeHo1 (DYHKIIi1, 3aBIaHHs Ha CKJIaJaHHs
PIBHSIHHS JOTUYHOI 10 rpadika (yHKII, F€eOMETPUYHOr0 Ta (PI3MYHOTO 3MICTY
MOX1/IHO1, BCTAHOBJICHHsI BIAMOBIAHOCTI Mk (yHKIli€r0, 11 rpadikoM, i1 MOXiTHOI Ta
rpadikoM MOXigHOT (YHKINI, 3aBJaHHS Ha BCTAHOBJEHHS MPOMIXKKIB 3pOCTaHHS,
criafiaHHs QyHKIIIi, eKcTpeMyMiB GYHKIII1, OOYMCICHHS HAMOUIBIIIOTO Ta HAMMEHIIIOTO
3HaueHHS (YHKIIIT Ha BIJIPI3KY.
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«IToxinsa dyHrui
Ta T 3aCTOCYBaHHAN
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«IloximHa hyHKIII]
Ta ii 3acTOCYBaHHD»

BHKTagad
MaTeMAaTHEH T2
MATeMAaTHEH Ta
indopMaTHER iHpOpPMATHKH
Tponora l'po-\mBa

Hatamiz Banepiiena . .
HaTtanis Banepiisaa

« Mamesamur, max came, Sk XyOoNcrur abo noem, cmsopios sizepyrii. I

Axuo yi SisepyHNu cRIlKItG, Mo TUE MOMY, W0 Somu cx1adeni 3 idely Mameamii ARaILI MONCHA & ROSHONY POIYMIN HATSTMU SOUHOTC

_ cungonieie wecKiEN0Z0. T Lizsfenm
P Xapdl Illanoss cryaermn! [pminits sosTen, poss miTs saEqamma
Moz iged — oroIoCHTH BgeHAK WOJ0 POSE ASYEAHHA SAEJaHE 33 Tlepenafite BHRIaaqy BICQ3EIT.
Tenmoro dlloxigna s, [IpufnaTe Hefl BMEIHE, HepenafdTe IO rpym 12 Braa THIH HiMe OB Ma TeMa THE, A5 BiPTY 0350 IPAE Ha CRPHI,
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. . 2 i i
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IepenafiTe EMKTANATY BISOIRIL Dy= (2 — D +x),
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Pobora Han ckimagaHHSM KBECTIB CHPUSE PO3BUTKY JIOTIYHOTO, OOpa3HOTO,
acoIlaTUBHOTO MMCJICHHS, YSBH, TMPOSBICHHIO HECTAHAAPTHOTO MHUCICHHS 1
KpEaTUBHOCTI, PO3BUTKY MOXKJIMBOCTI caMOBUpakeHHs. bararo ineil mpu npoBeaeHHi
NepIINX KBECTIB 3alIPONIOHYBAIU caMe cTyAeHTU. BoHu oxoue 6epyThes 3a (HoTo, Bieo
3BITH, penopTaxi 3axoAiB. CTYIEHTH PEeXKUCEPCHKOI CHEIIATIBHOCTI 13 3a0BOJICHHIM
OepyTh Ha cebe posi BEAyuyuX, aCHCTEHTIB Ha CTaHIIAX, JUKTOPIB BHYTPIIIHBOT
PalOCTaHIT KOJICTXKY.

3apa3 B MeNarorivyHii COiibHOTI OOTOBOPIOIOTH Ta MPUIIISAIOTH YBary po3BUTKY
Soft Skills — yHiBepcallbHUX SKOCTEH, sIKI JOTIOMArarTh B3a€MOJIIT MK BUKJIaJauaMHU
Ta 3m100yBauaMu OCBITH. PO3BUTOK IMX SKOCTEH € 3alMopyKOI YCIIIIHOI Ta
npoaykTuBHOI pobotu. Jlo mepemniky Soft Skills Bxonuth Takox ¥ komaHaHA POoOOTA,
AKY CTYJIEHTH MEPIINX KypCiB peati3yloTh y 3MaraHHsIX M0 BUPILMIEHHIO TOJIOBOJIOMOK.
3axig odomoe Maina akagemist HayK YKpaiHU 3 Haroau CBATKyBaHHS MiXHapOIHOTO
JTHST MATEeMAaTHKH.

Kputnune mMucieHHs Ta KpeaTUBHICTh, 0 BXoAuTh 10 Soft Skills mo3BonsroTh
HAIITOBXHYTH 3700yBavYiB OCBITH Ha 3aHATTIX 3 MAaTEMAaTUKH /10 CTBOPEHHS IIKAaBUX
BiJICOPONIHKIB, 30kpeMa 3 TeMn «MIMOBIpHICTE», CIIOHYKAaIOTh 3HAHTH HABKONO cebe
MHOTOTPaHHUKH, Tijla 00epTaHHs B MpeaMeTax MmoOyTy, apXITeKTypl Ta MPeACTaBUTH
el Marepial B TyIINPe3eHTallisX, HaJl SKUMU CITIBHO MPaIIOOTh.

KpeatnBHe HaBuaHHS CIpHs€ aKTHBHOMY 3aly4eHHIO 3700yBadiB OCBITH O
OCBITHBOTO TMpoliecy, GOPMYBaHHIO 1 PO3BUTKY TBOPUOi 0COOMCTOCTI. TakuM 4uHOM,
OCHOBHA yBara KOHIIEHTPYEThCSI Ha PO3BHTKY TBOpUOi ysBU, (aHTa3ii, TBOPUUX
3MI0HOCTSIX Ta I1HIIMX SIKOCTSIX, HEOOXIAHMX JJIsi TBOPYOTO CaMOPO3BUTKY Ta
YCHIIITHOTO HaBYaHHSI.
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TESTING AS AN INNOVATIVE DISTANCE EDUCATION
TECHNOLOGY

Elina Zhelezniakova', Iryna Zmiivska?

ISimon Kuznets Kharkiv National University of Economics, Kharkiv, Ukraine
Separate structural unit «Kharkiv Trade and Economics Professional College of State
University of Trade and Economicsy, Kharkiv, Ukraine

The modernization of the education system of Ukraine involves many aspects related to the
organization of the educational process and the evaluation of the results of students' studies using
Internet technologies. In this regard, one of the tasks of the organization of testing and control of
students' knowledge is to solve the problem of instant feedback between the test taker and the
educational material. The relevance of this problem is also confirmed by the mass implementation of
the distance learning system, in particular the use of digital platforms, which is focused on active
independent work of students and control of completed tasks. The use of digital platforms is one of
the innovative means of studying disciplines by distance learning, which allows stimulating the
cognitive interest of students and freeing up a lot of time for creative collaboration with the teacher.

Keywords: distance and mixed learning, innovative technologies, distance testing.

In the conditions of the development of the economy, rapid changes in technology,
and the new quality of society, modern education is based on high-tech means of learning,
characterized by significant mobility, universality and fundamentality. The reform of
higher education in Ukraine has led to the use of new learning technologies in higher
educational institutions, including Blended Learning, which is actively used by most
Western universities. The main goal of implementing "Blended Learning" is to combine
the advantages of traditional and distance learning. [0]

A modern scientific and pedagogical worker must implement modern trends in
education, be able to choose and use modern pedagogical and information and
communication technologies for training students; to organize cooperation and
communication between the participants of the educational process; design electronic
resources and educational electronic environment.

Scientists R. Gurevich, M. Zhaldak, N. Morse dealt with theoretical 1ssues of
digitalization of education and the use of information technologies; problems of the
theory and practice of distance learning — V. Kukharenko, V. Lazarev. The work of
N. Nychkalo, O. Kovalenko, S. Sysoeva is devoted to the examination of the
psychological and pedagogical principles of distance learning in the system of
continuous education [0].

Testing on the Internet is a promising area of development in education, because
technologies do not stand still and are constantly developing and improving.
Technologies are evolving to reduce the use of human resources and ensure efficient
and reliable testing. The very use of testing gives almost instant feedback between the
student and the educational material thanks to the automation of the processing of test
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results. The leading pedagogical idea of using online testing is the formation of
information and communication competence of students, improvement of the quality
of knowledge, formation of interest in obtaining new knowledge and search activity,
intensification of learning due to the use of a cloud educational environment.

As many experts claim, testing as a form of assessment is not ideal, however, in
distance education, tests are most often a guarantee of the quality of the acquired
knowledge.

The general definition of the concept "Test" (test (English) - test, check, test,
yardstick, criterion, experience) is a short standardized test, as a result of which an
attempt is made to evaluate this or that process.

Testing in pedagogy performs three main interrelated functions: diagnostic,
educational and educational [0].

The main advantages of this form of knowledge control are:

— the possibility of a detailed check of students' mastery of each topic of the

distance course;

— implementation of operational diagnostics of the level of learning of the

educational material by each student;

— ensuring simultaneous testing of students' knowledge of the entire educational

group, formation of their motivation to prepare for each lesson;

— a correctly designed test that increases interest in the subject;

— possibility to individualize work with students;

— saving study time during knowledge control and evaluation of study results;

— the use of tests makes it possible to solve the problem of self-development.

In the conditions of remote and mixed forms of education, the relevance of digital
platforms and services, which facilitate the interaction of the teacher with students of
education by means of tests and interactive exercises, has significantly increased. The
most convenient among free online platforms and services are the following [0]:

a. Google Forms. Anyone can use it, but it requires a Gmail account. Google
Forms are used independently or as a component of the Google Classroom platform.
With its help, various types of tasks are created

b. Kahoot. This is an educational platform that allows you to conduct interactive
classes and test the knowledge of students with the help of online testing. You can
attract up to 50 applicants. The teacher creates questions on his own or chooses ready-
made questions from a bank of questions. There is also a bank of images that are used
to visualize tasks, add them to questions or use them as answers. The platform allows
you to chart the performance of an academic group or find out how each applicant
answered a question. Using the free version of the platform, you can create two types
of questions: a quiz, that is, a "multiple-choice" question, and a "true or false" question,
when two mutually exclusive answer options are offered.

c. LearningApps.org is a free Web 2.0 service that contains exercise blocks for
general use and allows you to create tests, prepare training exercises for consolidating
the material and further use in the educational process.
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d. Classtime is an online service that allows you to do your own tasks of various
types or use a database of ready-made questions from various subjects and organize a
quick test using smartphones. You can track each student's progress, create classes,
export Excel and PDF reports, and more.

The most complete solution to the problem of preparing test tasks for the purpose
of monitoring and self-monitoring of students' educational activities is facilitated by
the LMS Moodle system, which also allows, through the use of the "SCORM package"
type of activity, to add interactive exercises created using the capabilities of the online
services listed above. In this case, the LMS Moodle system is a modern tool for students
when passing computer testing in network mode, and for the teacher it is a convenient
environment for creating a database of test tasks, organizing computer testing,
monitoring and self-monitoring of the knowledge of acquirers. The LMS Moodle
system is focused on creating an educational environment into which various
information flows could flow and provides enough opportunities to support
communication and joint students.

To organize the management of the interactive element of the "Test" system, it is
necessary to set the settings: specify the beginning and end of testing; choose the overall
test time limit, number of attempts, grading method (highest grade, average grade, first
attempt, last attempt), grade category, order of questions - random shuffling. The teacher is
given the opportunity to configure several options for students to view their results after
completing the test.

Therefore, learning and assessment are inseparable processes. The effectiveness
of managing the educational process largely depends on the correct organization of
assessment. The use of digital platforms for creating tests and interactive exercises
allows for effective interaction between teachers and students at a time convenient for
everyone, and to instantly organize the evaluation of educational achievements of
students.

Testing in the distance learning system is one of the most important elements that
requires proper formation taking into account the mental characteristics of the
applicants, the specifics of the subject field of study and requirements for ensuring the
quality of knowledge.
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ICTOPISA, CTAH TA HEPCIHEKTUBHU BUKOPUCTAHHA
TECTYBAHHS Y CYYACHIA MATEMATHUYHIN OCBITI
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Xaprxiecvruti Hayionanvrui yHieepcumem imeni B. H. Kapa3zina, m. Xapkis

3pobneHO TEOpeTHYHUI aHami3 MOHSATTS TECTYBAaHHS B KOHTEKCTI MaTeMAaTU4YHOI OCBITH 3
ypaxyBaHHSIM ICTOPHYHOTO PO3BUTKY, OKPECJICHI MO3UTHUBHI W HETaTHBHI CTOPOHU TECTyBaHHS Ta
BH3HAYEHO MEPCIIEKTUBY BUKOPUCTAHHS TECTYBAaHHS y Cy4acHI MaTeMaTH4Hiil OCBITI.

Kniouosi cnosa: tecTyBaHHS, MaTeMaTHYHA OCBITa, ICTOPUYHUN PO3BHTOK, MEPCIECKTHBU
BUKOPUCTAHHS TECTyBaHHSI.

HYSTORY, STATE AND PROSPECTS THE TESTING
IN MODERN MATHEMATICS EDUCATION

Irina Zhovtonizhko, Nikita Bondar
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

A theoretical analysis of the concept of testing in the context of mathematics education was
made, taking into account the historical development, the positive and negative aspects of testing
were outlined, and the prospects for the use of testing were outlined, and the prospects for the use of
testing in modern mathematics education were determined.

Key words: testing, mathematical education, historical development, perspectives of using
testing.

CyuacHa ocBiTa BU3HAYA€THCS CTPIMKMMHU 3MIHAMHU Ta MOCTIHHUMH BUKIIHMKAMH,
nepea SKUMHU CTOITh CycHmibcTBO. OJHHMM i3 OCHOBHHMX AaCHEKTiB, SIKUH BH3HAUae€
YCHIIIHICTh OCBITH, € €(EKTUBHICTh METOIB OLIIHIOBAHHS SIKOCTI 3aCBOEHHS 3HAHB Ta
HAaBUYOK 3/100yBauiB ocBiTH. Cepel HaWOUIbII MOIIMPEHUX Ta KOHTPOJIbOBAHUX
3ac001B OLIIHIOBaHHSI € TECTYBaHHS.

MareMaTiu4Ha OCBITA € BAXKJIMBOIO CKJIAJIOBOIO 3arajlbHOI OCBITH, OCKLJILKH BOHA
3a0e3neyye PO3BUTOK KPUTHUHOTO MHCIEHHS, JIOTIYHMX HABUYOK Ta aOCTpaKTHOI
ysiBU. 3aCTOCYBaHHS TECTYBaHHS B MaT€MAaTWYHIM OCBITI BU3HAYA€ThCS HE JIMIIE
METOJIOM KOHTPOJIIO, ajie ¥ BaXKIMBUM IHCTPYMEHTOM JUIsl PO3BUTKY KOTHITUBHUX
dbyHKIIA Ta ananTamii A0 cy4acHuUX BUKIMKIB [1]. Po3poOka 1 mnpoBeneHHS
BUKJIala4aMU SIKICHUX 1 €(QEeKTHMBHHUX TECTyBaHb € aKTyaJbHUM 3aBIAHHIM JUIs
BIOCKOHAJICHHS OCBITH, 30KpeMa B 00JIACTI MaTEMATHKH.

Merta ngaHOrO JOCHIIDKEHHS TMOJIATAa€ B CHCTEMHOMY aHaji3i 3acTOCYBaHHS
TECTYBaHHS B KOHTEKCTI MATEMaTHYHOI OCBITH 3 ypaXyBaHHSIM iCTOPUYHOTO PO3BUTKY,
CydacHUX TEHJCHIIIN Ta MOTEHIIMHUX MepeBar IHHOBAI[IHHUX METO/IIB.

VY cepenuni XX CT. 3a JOMOMOTOI0 MEJAroriyHuX BUMIPIOBAHb BUHUKIIA HOBA
ragy3b HayKH — TECTOJOTIs. YIeplue TEepPMiH «TeCTyBaHHsS» (BiI aHIJ. testing —
BUIIPOOYBaHHs) ISl OLIHKM 3HaHb BUKopucTaB JI. dimep, a TeopeTuyHi 3acaiu
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BucBiTIUB ®. 'anbTOH y cBOill mpari «JlocmipKeHHs JIIOACKKUX 3A10HOCTEH Ta iX
po3BuTok». IIpoTe TinbkM B poOOTi amepukaHchkux mncuxonoris JI. Kerrena 1 B.
MaxkkeoHna «Po3yMoBi TecTu Ta BUMIpU» BIEPILE BXKUBAETHCS TEPMIH «TeCT» [2].

Sk BigoMo, GyHIaTOPOM Ta 3aCHOBHUKOM T€CTOBOI ()OpPMHU OIIIHIOBAHHSI 3HAHb Ta
BUMIPIOBAHHS 1HTENEKTY a0ITYpIEHTIB MPH BCTYMi J0 BUIIUX HABYAIbHUX 3aKJIajliB
CIHIA BBaxaroth JI. Kerrema. 3okpema, SAT (Scholastic Aptitude Test) € ogaum 13
MPUKIAJIIB TECTY NEPEBIPKH 3arajibHUX akaJAeMIYHUX 3A10HOCTEH, pe3yJbTaTH SKOTO
J03BOJIAIOTh a0ITypi€HTaM BCTyIaTH B aMEpPUKAHCHKI 3akiaiu BUIOI ocBiTu. HuHi
nojiOHa TpaKTUKa TECTyBaHHS BUKOPHUCTOBYEThCA 1 B HaIIW KpaiHl y BHUIVISIII
30BHIITHBOTO HE3aJIS)KHOTO OILIIHIOBAaHHS a00 HAI[lOHAJBbHOTO MYJIBTHUIIPEIMETHOTO
TECTY.

Hapa3i maremaTtndyHa oOCBiTa aKTHBHO pPO3BHUBA€ TEXHOJIOTIIO TECTyBaHHS,
PO3IIMPIOIOYN YSBICHHS MPO TPU3HAUYEHHS Ta IMEJAroridHi MOXKJIMBOCTI TECTiB, a
TaKOX JOCTIIKYIOUH PI3HOMaHITHI (popmu TeCTiB, HopMaTu MUTAHb, IHTEPIPETALIIIO
Ha OCHOBI pe3ynbTaTiB TecTyBaHHSA. OCHOBHUM aclEKTaM TECTYBAaHHS SIK METOIY
NeJaroriyHoi JIarHOCTUKH MPHUAUIIM OCOONMBY YBary Taki Cy4yacHI BITUM3HSHI
nocnigauku-nenarory sk 1. Jlnakisebka, 1. 3s3toH, B. Kpemins, 4. llexmictep Ta iH1mi.

AHami3 HayKOBO-MEAArOTIYHUX OCIIIKEHb MOKa3aB, 10 TECT € KOMIUIEKCOM
CHeliaJIbHO PO3pOOJEHUX MUTaHb, CTAHAAPTU30BAHOI MPOIEAYPU MPOBEACHHSA Ta
nependadeHoi TeXHoorii 00poOKH 1 aHAMI3y OTPUMAaHUX pe3ynbTaTiB [3].

HayxoBI1i 3a3Ha4ar0Th, 110 OJTHI€I0 3 OCHOBHUX XapPaKTEPUCTUK TECTY € 31aTHICTh
KUIbKICHO BHMIPIOBaTH SIKICTh 3HaHb, M0 JO3BOJISIE BU3HAUUTU JTUHAMIKY
e(heKTUBHOCTI HAaBYaHHS Ta IMIPOBECTU HOTO JAiarHOCTUYHUHN aHasi3. OKpiM TOTO, TECTH
MarOTh SIK TO3UTHUBHI, TaK 1 HEraTUBHI CTOPOHU (IUB. Ta6. 1).

Taomung 1
Ilo3uTHBHI cTOpOHHN HeraTuBHi cTOpoHH

. €KTHBHICTb (T€CTH MOXYTh HaJaTu o0 ’ekTHBHI | 1. BramgyBanHs YaCHUKHU
1. 06’ y 0’ 1. Bramy y

pE3yNIbTaTH OLIHKH, OCKUTHKM BOHHU 0a3yrOThCs Ha

KOHKPETHUX BHUMIPIOBAHHSAX Ta KPUTEPIAX). BIIMOBIMI, WO 3HWXKYE SKICTh
2. EdextuBHicTh  (TECTyBaHHA  MOXE  IIBHJKO NIEPEBIPKHU 3HAHB).

3MIMCHIOBAaTH BUMIPIOBaHHS HaBHYOK 1 3HaHb | 2. CrnucyBaHHS (SKIIO € MOXXJIUBICTh

BEJIMKOT KiJTbKOCT1 BUXOBAHI[IB OJTHOYACHO). 3BEpHEHHS JI0 CTOPOHHIX JIXKeped,
3. CrannmapTu3zaiis (cTanmapTr3zoBaHi TECTH TO TECT BTpadae 00’ EKTUBHICTh

TCCTYBAaHHA  MOXYTbH  BraayBaTu

3a0e3neuyoTh OIHAKOBI YMOBH JIJIsl BCIX YUAaCHHKIB,
110 JTO3BOJISIE TIOPIBHIOBATH 1X PE3YJIBTATH).
OuinroBaHHs (KpUTepii OLIHIOBaHHSI MOXYTb OyTH
nepeadadyyBaHUMH 1 YITKHMH, II0 POOHUTH TMPOIIEC
OILIIHIOBAHHS OUTBIT 00’ €KTUBHUM).

KepoBanicTh (TECTH MOXHa JIETKO aJIMiHICTPYBaTH
Ta TEpeBIPATH, 1 BOHU MOXYTh BKIIOYATH Pi3HI
dbopmaTH, Taki SIK TECTH 3 OJHIEI0 a00 JEKiIbKOMa
MIPABIWJILHUMH BiATIOBIISIMU, TECTH HA BCTAHOBIICHHS
BIIMOBIIHOCTI, 3aBHaHHsA BigkpuToi dopmu 3
KOpPOTKOIO  BiAmoBiAm0  abo  3aBHaHHA 3
PO3TOPHYTOIO BIAMOBIIIO).

NIEPEBIPKHU 3HAHB).

[Tomunku B 3aBmaHHAX (mig dac
CTBOpPEHHS TECTY MOXYTh
BHHUKHYTH TIOMHJIKK B yMOBax

3aBmaHb  abo y  BapiaHTax
BI/IMOBI1).

OnHoOiyHICTE  (TECTH  MOXYTb
OILIIHIOBATH TIIbKH OOMEXEHUN
CIEKTp HaBMYOK Ta 3HaHb, He
BpPaxOBYIOUH 1HIUBITyaTbH1
0COOJIMBOCTI  YM  KpeaTUBHHIA
MIX1).

HangmipHa BaxKicTh YHM JIETKICTH
(Tectn MOXyTh OyTH ab0O 3aHAITO
BOKKHMH, 110 TNPU3BOJUTH JIO

52




HU3BKUX pe3yJIbTaTiB, ab0 HAATO
JEerKUMH, 10 HE BigoOpaxae
CIpaBXHIX 3HaHb Ta HAaBUYOK
YYaCHHKIB).

3ayBaxumMo, M0 ICHye Oaratro pI3HOMaHITHUX OHJIAWH-TUIATGOPM ISt
nmpoBeieHHS TecTyBaHHA: «BceocBitay, «Ha Ypok», «Google Formy», «Quizlety,
«Plickersy, «Kahoot!» Tomio. SIkicTh TUCTAHIIITHOTO MPOBEACHHS TECTYBaHHS 3HAYHO
MOTIPIIYETHCS, TaK SIK BC1 BOHU MAarOTh TOJIOBHHM HEMOJIK — MOXJIMBICTh BUXOY JO
mepexi [nreprer. OkpiM TOro, 100pe 3apeKOMEHAYBaIM ce0e 30BHIIIHE HE3AICKHE
OI[IHIOBAHHsSI Ta HAI[lOHAJLHUM MYJIBTUIIPEAMETHUM TECT SIK OCHOBHI (hopmMu
MPOBEJICHHS TECTYBAaHHS, /1€ BIUIMB 3TaJJaHUX HETaTUBHUX CTOPiH 3HAYHO 3MEHIIICHUA:
Yyepe3 HarjsfadiB, 3aXHINEHYy CUCTEMY Ta KOPCTKI MpaBujia MPOBEICHHS YYaCHUKH
TECTYBaHHS HE MalOTh MOXJIMBOCTI 3BEPTATUCA JO CTOPOHHIX JKEpes, M0 JOCUThH
00’ €KTUBHO OIIHIOE SIKICTh 3HAHb.

Haronocumo, 1110 nepcrnekTuBaMu po3BUTKY TECTYBAHHS Y MaTeMaTHUHINA OCBITI
€ BIIPOBAKCHHS IHHOBALIIMHUX METO/IIB Ta CTPATETiH, 10 CIIPSIMOBaH1 Ha TOJIMIIEHHS
MpOLECy BHUKJIAJAHHS Ta OI[IHIOBAHHA MaTEeMaTHYHUX 3HaHb. BiAmoBigHO, iepapXis
CY4YacCHOTO TE€CTYBaHHS 0a3y€ThCs Ha TaKUX (PYHKIIOHATBHUX PI3HOBHAX:

e QNaINTUBHI TeCTU (TECTH, SAKI aBTOMAaTHYHO aJaNTYIOThCS O PIBHS HaBYAHHS
KOXXHOTO KOHKPETHOTO Y4HS. SIKIIO y4YeHb MNpaBUIBHO BIANOBIAAa€ Ha MUTaHHS,
CKJIQJIHICTh 3aBJaHb 3pPOCTA€, SKIIO HEMPaBWIBHO — 3MeHIIyeThes. Lle 3abesmeuye
1HJIMBIyalli30BaHe HaBYaHHS, MPUCTOCOBAHE J0 MOTPEO KOKHOTO Yy4HS, ePEeKTUBHO
BUSIBJISIE PIBEHB BOJIOJIIHHS MaTepiajiom);

¢ 3aCTOCYBaHHS IITYYHOTO IHTEJEKTY (BUKOPUCTOBYIOTHCS ISl PO3POOKH TECTIB,
aHaji3y pe3yJbTaTiB, 1HJIWBIAYali30BaHOTO IMPOTHO3YBaHHs YCIIIIHOCTI y4HiB. lle
3abe3neuye TOYHMN Ta €(QEeKTUBHMM aHaji3 JaHUX, CIPHUSAE IMEPCOHAII30BAHOMY
HABYAHHIO Ta MiJBUIICHHIO €()EKTUBHOCTI HABUAHHS MAaTEMaTHUKH);

« (opMaTHBHE OLIIHIOBaHHS (CHUCTEMaTHYHE 30MpaHHS Ta aHaTI3 Pe3yIbTaTiB AJs
KOPEKIIii HaBYaJIHHOTO MPOIIECY Ha PaHHIX CTAJISAX, [0 JO3BOJISIE BUKIAga9aM IIBUIKO
pearyBaTH Ha MOTPeOH YUHIB, L0 CIIPHUSIE MOCTIMHOMY BJIOCKOHAJIICHHIO HAaBYaHHS);

¢ CTBOPEHHS TECTIB, CIIPSIMOBAHUX HA PO3BUTOK KPUTUYHOTO MUCIICHHS Ta BMiHb
3aCTOCOBYBAaTH MAaT€MAaTUYHI 3HAHHS B PEAIbHUX CUTyaliix (qomomarae ¢popMyBaTH
HABUYKH, SIK1 € BAKJIMBUMHU B Cy4aCHOMY CBITI, 30KpeMa B poOOTi Ta MOBCAKACHHOMY
KHUTTI).

Takum dYHHOM, y TONAJBIIOMY PO3BUTKY MAaTEMAaTUYHOI OCBITH Ba)JIMBO
BpPaxoBYBaTH POJIb TECTYBaHHS K €(DEKTHBHOTO IHCTPYMEHTY JUIS OI[iHIOBaHHS 3HAaHb
Ta HaBUYOK 3/100yBayiB OCBITH. AJKE 1CTOPIS TECTyBaHHS y MaTEMaTU4YHIM OCBITI
CBIIYUTH TIPO TOCTYMOBUH PO3BUTOK METOMOJOTI] BIPOBAIKEHHS HOBATOPCHKUX
M1JX0/11B Ta CTPIMKE MOKpPAIEHHS TeXHIK OI[IHIOBAHHS. 30KpemMa, JIJIsi BIIOCKOHAICHHS
OpoLEeAypH CY4acHOTO TECTYBaHHSA, 1HAMBIAyadi3alii HaBYaHHS Ta MOTIUOJIECHOTO
BUBUCHHS MaTEeMaTHKH HEOOXIAHO MpH po3poOIl TECTIB BpaxoBYBaTH paHIIIe
JOIYIIEH] YYHSIMH MOMHJIKUA Ta MOXJIMBICTh BUKOPHCTAHHS 37100yBauyaMy 30BHIIIHIX

pecypciB.
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3pobsieH0 aHali3 OCBITHIX OHJIAWH-TUIATGOPM B KOHTEKCTI MaTeMaTH4YHOI OCBITH.
BuokpemieHo mepeBard Ta HEAONIKM BHUKOPUCTAHHS OHJIAWH-TIATGOPM Yy 3aKiIagax CcepenHboi
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APPLICATION OF EDUCATIONAL ONLINE PLATFORMS FOR
THE FORMATION OF KEY COMPETENCES OF STUDENTS
(on the example of studying mathematics)

Irina Zhovtonizhko, Anna Dmytriieva
V. N. Karazin Kharkiv National University, Kharkiv, Ukraine

An analysis of educational online platforms in the context of mathematics education was made.
The advantages and disadvantages of using online platforms in secondary education institutions are
highlighted. The experience of teachers regarding the use of distance learning platforms for the
formation of key competencies of schoolchildren in mathematics lessons was analyzed.

Keywords: online learning, educational platforms, key competencies, schoolchildren,
mathematics.

CyyacHa OCBITa aKTHBI3y€ CBOIO YBary Ha BIIPOBaJKEHHI HOBHX OCBITHIX
TEXHOJIOT1i, 0COONMBE MiCIle cepell SIKMX MOCIIalTh oHNalH-Tuiargopmu. OgHUM 13
BaKJIMBUX HAIPSIMIB X BUKOPUCTAHHS € BUKJIQJaHHS MIKUTBHUX MPEAMETIB, 30KpeMa
MaTeMaTukH. L{e 3yMOBIEHO K CTPIMKUM PO3BUTKOM 1H()OpMALIIMHUX TEXHOJIOT1H, TaK
1 HEOOX1THICTIO CTBOPEHHSI IHTEPAKTUBHUX, 3aXOILTIOIOUYMX 3aHATh JIJISl IKOJIAPIB.

AHali3 HayKOBO-TIEAArOTiYHUX AocihifkeHb [1; 2; 3] mokazaB, 10 OCBITHI
OHJIAaNH-TITIaTQOPM € OCHOBHUM 3acO00M IUCTAHIIIMHOTO HABYaHHS, IO JOMOMArae
BUMTEJICBl 3a JIOMOMOTOI0 BIPOBAKEHHS PI3HOMAHITHUX IHTEPAKTUBHHX METOJIB
MOKPAIIUTH 3BOPOTHHH 3B’ 30K «BUUTEIIb-YUCHBY, HAIATOJUTH CHCTEMY CaMOCTIHHOI
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poOOTH  YYHIB, TMOJINIIUTH TPOIEC OI[IHIOBAaHHS Ta CHOPHUATH  PO3BUTKY
iHguBigyamzamii ¥ mudepeHmiamnii mpomecy HaBuyaHHS. 30KpeMa, BHKOPHUCTaHHS
OCBITHIX OHJIAWH-TUIAT(OPM € OJHHM 13 NUISAXIB MiABUIICHHS SIKOCTI 3HAHb, BMIHb Ta
HaBUYOK IIKOJIAPIB, CTUMYJIIOBAHHS iXHBO1 aKTUBHOCTI Ta JOCITHUIIBKOI TISUTBHOCTI,
PO3BUTKY TBOPYOTO MOTESHITIATY, & TAKOX 301IBIIICHHS 3HAYEHHS 1HIUB1TyaIbHUX POOIT
Ta MiABUILEHHS KOHKYPEHTO3/1aTHOCTI Ha CBITOBOMY PUMHKY 1HTEJIEKTyalIbHOI mpaiii [3,
c. 23].

Sk BiIOMO, BUMTEJI-MaTeMaTUKHU 3aKJIa/IIB CEPEIHBOI OCBITH, 3a3BUYal, B CBOIH
nearoriyHid  MpakTUIll BUKOPUCTOBYIOTH OCBITHIO miarpopmy «MiiiKmacy 3
J0TIOMOTO010 KpociutaropmenHoi MareMaTtuuHoi nporpamu GeoGebra, 1o 3aBasiku
CBOiM Bi3yasizallli Ta JAMHAMIYHOCTI € HaWJOCTYIHIMIOW 1 HAWUMPOCTIIIOW IS
BHUBYEHHSI MAaTeMaTUYHUX MOHSATH Ta 1X BIACTUBOCTEMN, a TAKOX JOTMOMArae mBUAKO i
3 JIETKICTIO OPraHi30BYBAaTH 3MICTOBY pOOOTY HaJl PO3B’S3aHHSIM MaTeMaTUYHUX
3aBJaHb [1, c.4].

3a3HauuMoO, II0 BIIPOBAHKEHHSA OCBITHIX OHJIAWH-IUIATGOPM y HaBYAIBHUUN
MPOIIEC 3aKJIaJiB CEPEIHbOI OCBITH MarOTh CBOI K TMEpeBarw, Tak 1 Hemoiiku. Ha
OCHOBI BIATYKIB IIKUIBHAX BYUTEIIB MATEMATUKH Ta BIACHOTO JOCBITYy POOOTH MOXKHA
CKa3aTH, 10 JO OCHOBHMX IepeBar BUKOPHCTAHHSA OCBITHIX OHJAWH-IIATHOPM Y
3aKJIaJjaX CepeHbOT OCBITH MOXKHA BITHECTH HACTYIIHI.

[To-mepiie, ocBiTHI MiaarGopMu HANAIOTh HIMPOKI MOXKIMBOCTI Bizyamizarii
MareMaTuyHux KoHuenuid. Hampuknan, warematnuna miatdpopma GeoGebra
J03BOJISIE LIKOJISIpaM  BI3yasli30BYyBaTW MaTeMaTHKy SIK HayKy, JIOIIOMara€e uepes
pI13HOMaHITHI IHTEpaKTUBHI IpadiKu Ta aHIMallli YCBIJJOMJIFOBATH Ta 3ariaM’ sITOBYBaTH
CKJIaJHI MaTeMaTW4Hl TOHATTSA, a TaKOX MPOBOJUTH EKCIIEPUMEHTH Ta HAayKOBI
JTOCHIDKeHHs. 30KpemMa, Npu BUBYEHHI (yHKIIH abo rpadikiB piBHSAHb y4HI, JJIs
OpUKJIaay, MOXYTh CAaMOCTIHHO 3MIHIOBaTH MapaMeTpu (QYHKIINA, KOHTPOJIIOBATH
pe3ysbTaT Ta OL[IHIOBATH PE3yabTaT MOOYyI0BH rpadiky.

[lo-npyre, BHUKOPHCTaHHA OCBITHIX IUIaTGOpM CIpHUse IHAMBIAyami3amii
HABYaHHS, 30KpeMa MOXKJIUBICTh CTBOPEHHS MEPCOHANII30BaHUX 3aBJaHb Ta TECTIB, a
TaKOX MOJIMBICTH 3BOPOTHOTO 3B’SI3Ky MIXK BUMTEIEM Ta YYHSM, IO JO3BOJISE
aJanTyBaTd MIAXIA 10 KokHOro yuHs. Hampuknan, 3a gomomororo miaardopmu
«MiiiKnac» MoXHa TPOBOIUTH TECTyBaHHS 3 AaBTOMATHYHOIO TIEPEBIPKOIO Ta
owiHOBaHHAM. OKpIM TOTO, Y4HI MOXYTb CaMOCTIHHO KOPHCTYBAaTHCSl HaBYaJIbHUM
MarepiajioM Ik BUBYEHHSI HOBOT TEMH, 3aKPIIUICHHS MONEPEIHIX, @ TAKOXK IMiIT0OTOBKU
JI0 CaMOCTIMHOT Y KOHTPOJIbHOT POOIT.

ITo-TpeTe, ocBiTHI MIATGOPMHU CIPHUAIOTH PO3BUTKY HABUYOK BHPIIICHHS
npoOjeM Ta KPUTHUYHOTO MHUCIEHHSA. AJDKe, OUIBIIICTh BKIIOYAIOTh IHTEPAKTUBHI
3aBAaHHS Ta ITPH, 110 BUMAraroTh BiJl YUHIB HE TIJIbKH 3HAHb (POpMyJ, ajie i BMiHHS
3aCTOCOBYBAaTH iX Ha mpakTtuil. lle momomarae miaArotyBatu HIKOJSPIB, 30Kpema
CTapIIOKJIACHUKIB, 10 BUPIIICHHS MPOOIEMHHX 3aBIaHb.

[To-ueTBepTe, BOHU [O3BOJISIIOTH YYHSM OTPUMYBATH JOCTYI /0 HaBYAIbHUX
MarepiajiiB IiJI0A000BO Ta 3 Oy[b-sKOi TOUYKH CBITY. AJKE YYHI MAlOTh MOXJIHMBICTb
BUKOHYBATH 3aBJIaHHs, BHBUATH 1 IMOBTOPIOBATH HABYAIBHHMM Marepian, a TaKoX
MePEeTISIIaTh BIICONEKITlT y 3pyuHuit Jyist HuX dac. OKpiM TOTO, MepeBaskHA O1IBITICTh
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CHUCTEM Oprasizailii JUCTaHIIMHOTO HABYaHHS Jal0Th MOXJIMBICTH OIIIHIOBATH Ta
KOMEHTYBAaTH pe3ylbTaTH POOOTH Y4YHIB (BUCTABJIATH IEBHY KUIBKICTH OalliB) Ta
[IPOKOMEHTYBATH IX.

Opnnaxk, He3Ba)KAaIOYM HA BC1 TIEPEBATH, CJIiJT 3ayBKUTH, 1110 OCHOBHUM HEJ[OJIIKOM
BUKOPUCTAHHS OCBITHIX OHJANH-IaTGoOpM € 0OO0B’A3KOBE MIAKIIOYEHHS 10 MEPEX
InTepHert. Ase, B 3B’513Ky 3 MOCTIHHUM BIAKIIIOUYEHHSIM €JIEKTPOCHEPIii, yHEMOXKIUBITIOE
npoBefeHHS 3aHATh. OKpiM TOro, €(peKTUBHE BHUKOPHUCTAHHS OHJANH-TIaTGopm
noTpedye KOMIETEHTHOCTI 3 OOKy BYMTENS, BMIHHS IHTETPYBaTH HOBITHI OCBITHI
TEXHOJIOT1i y HaBYaJIbHUH MpOoILEC, CTBOPIOBATH 30aJIaHCOBAHUMN MIAX1/1, IO OEHYE Y
co01 TpaJMIlifiHI Ta IHHOBAIIIMHI METOIY HaBYaHHSI.

TakuM 4MHOM, BUKOPUCTAHHS OCBITHIX OHJIAWH-TIIATQOPM y 3aKI1aJlax CepeaHbOl
OCBITH, 30KpeMa Ha YpOKax MaTeMaThKH, MOTpedye I'paMOTHOTO MeIaroriyHoro
HiIX0Ay, CHOpHsie IHAMBIAyami3alii HaBYaHHS, PO3BUTKY KPUTHYHOTO MHUCIICHHS
HIKOJISIPIB Ta POOUTHh HaBYAJIBHUN MIPOIEC OUTBII IIIKABUM Ta €(PEKTUBHUM.
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JIUCTAHIIAHA THKJIFO3UBHA ®OPMA HABYAHHSI
MATEMATHUKHU B PUTMI HACY: CTAH, ITIPOBJIEMMU, IIOPAIN

Auniia 3y0

Komynanvnuii 3axknao «Xapkiecoxuii niyeti Nel54 Xapkiecvkoi micbkoi paouy, m. Xapkie

[IpoanamizoBani 0OCOOMMBOCTI JAUCTAHIIMHOTO HABYAHHS Ta KOMIIETEHTHICHMMA MIX1T Y
MaTeMaTH4HIi ocBiTi yuHiB HOBOi yKpaiHChKOi MIKOMM MIiTeH 3 OOMEKEHUMHU MOMJIHBOCTIMHU.
CdopmynpoBaHi Ta 3ampoIrOHOBaHI PEKOMEHJallli yJ4aCHHKaM OCBITHBOTO MPOIECY B 3aKiajax
3arajibHOi CepeIHBOT OCBITH B pOOOTI 3 MITBMH 3 OOMEKEHHMH OCBITHIMH MOTpedaMu Ha ypoKax
«Maremarrka» B JUCTAHIIMHOMY PEXHMI B YMOBax BIMICBKOBOTO CTaHy. 3p00JI€HO BUCHOBKH OO
BITPOBA/DKEHHS 3aITPONIOHOBAHUX PEKOMEH/IAIIN Ha YpOKaX MaTeMaTHKH.

Knrouosi cnosa: maremarnuHa OCBITa, JUCTAHI[IMHE HaBYAHHS, IHKJIIO3MBHA OCBITa, JUTHHA
3 0COONMBUMHY OCBITHIMH MTOTpeOaMHu, BiliCbKOBUI CTaH, TIEAaroridyHa TEXHOIOTisI «POCTOKY.
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DISTANCE INCLUSIVE FORM OF TEACHING MATHEMATICS IN
THE RHYTHM OF TIME: CURRENT SITUATION, PROBLEMS AND
RECOMMENDATIONS

Alla Zub
Municipal institution “Kharkiv Lyceum 154 Kharkiv City Council", Kharkiv, Ukraine

The features of distance learning and competence-based approach in mathematical education
of students of New Ukrainian School for children with special educational needs and disabilities are
analysed. Recommendations for participants of the educational process for children with special
educational needs at mathematics lessons at secondary education institutions in a remote mode in the
context of martial law are formulated and proposed. Conclusions are drawn regarding the
implementation of the proposed recommendations in mathematics lessons.

Keywords: mathematics education, distance learning, inclusive education, children with special
educational needs, martial law, pedagogical technology "Rostock".

CroronHi B ymoBax 30poiiHoi arpecii Pociiicekoi @eneparii mpotu Ykpainu e
OB aKTyaJlbHUM CTajJ0 MNHUTaHHS IUCTAHLIMHOrO HaBuaHHA. Jlilled BHUMYIIEHO
MEePEHIIIOB HA TUCTAHITIHY (POpPMY HaBUYAHHS, ITI0 HETATUBHO BIUIMHYJIO HA MEHTAJIHHE
3JI0POB’S BCIX YUaCHHUKIB OCBITHBOTO Mpoliecy. B BakkoMy cTaHi 0COOJIUBO OMTMHUIUCS
1ité 3 ocoommBuME ocBiTHIME oTpedamu (OOIN). 1s comianpHa rpyna onuHUIACS B
HaJ3BUYAHO CKpyTHOMY cTaHoBuill. B Xapkosi nHaBuatotbes B 33CO 402 ocobu 3
0COOJIMBUMU OCBITHIMH MTOTpeOamMu, 3 HUX yueHHIlb 123 ocobu, yuniB 279 ocib, B minei
HABYA€THCS 3 yUHSL.

[Ipobnemaruka 3abe3rneueHHss MaTeMaTHYHUX OCBITHIX moTped yuHiB 3 OOII B
yMOBax BIMCHKOBOTO CTaHy IIOCIJa€ YUJIbHE MICIIE B TEMaTHIll HaJaHHS OCBITHIX
nociyr. Haif01apIn CKkIaaHUM TUTAHHSIM B 3arajbHiil mpoOieMi cTanio, 1o B yMOBaX
JMCTAHIIINHOTO HaBYaHHSI BiJI0YBAETHCS 3M1HA HABKOJIMIIIHHOTO CEPEOBUINA 1 JITAM 3
OOII gnst 3a1MicHEHHST YCHIITHOTO (DOpMYBaHHSI MaTeMaTUYHUX KOMIETEHTHOCTEH He
BUCTa4Ya€ YMOB i (POpMYBaHHS, pO3BUTKY, 3aKPITUICHHS MaTeMaTUYHUX HABUYOK.

T'onoBHOIO MeTOIO ITi€T pOOOTH € JOCHIAUTH Ta MpOaHai3yBaTHU OCOOIHUBOCTI
JTUCTAHIIAHOT 1HKIIIO3WBHOI (DOPMU HaBUYaHHS MaTEMaTUKHA B YMOBaX ChOTOJCHHS.

Cepen akTyalbHUX BUKIMKIB HOBOTO 3MICTY OCBITH € JOpMYyBaHHS MPEAMETHUX
Ta KIIOYOBUX KOMIIETEHTHOCTEH, HACKPI3HMX YMiHb MaTeéMaTMYHUMHU 3aco0aMu 3
ypaxyBaHHsM notped miteir 3 OOIl B yMOBax ympoBaJK€HHS HOBOTO JIEPKABHOTO
cranaapry [1].

Po3po0ieHo rpyHTOBHI METOAMYHI PEKOMEHAAIIl 3 opraHi3ailii 1HKIIO3UBHOTO
HaBYaHHS B YKpaiHi [3]. BuBuenns npenmery «MaremaTuka» B pUTMI 4acy BapTo
pO3MIIaTH B KOHTEKCTI CyKYNMHOCTI TI€BHHUX YHHHHMKIB Ta TpodeciiHux
KOMIIETCHTHOCTEH BUUTENSI MATEMAaTUKH, TAKUX SIK:

1) OpranizaliiifHa KOMIETEHTHICTh (ITPOBEACHHS MPOCBITHUIILKOI POOOTH cepen
MEJaroTiyHOT0 KOJIGKTHBY IIOAO oOcoOmmBocTed koHTHHTeHTYy miteir 3  OOIl,
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nudepeHIialis OCBITHHOTO MPOLIECY: HABYAHHS B CHHXPOHHOMY Ta aCMHXPOHHOMY
pexuMax);

2) [IporHocTyHa KOMIIETEHTHICTD (TJIaHYBaHHS BUMTEJIEM HaBUYAJIbHUX 3aHATH 3
npenmery «Maremarnkay, BUXOASYM 3 HASBHUX YMOB, CKJIaJa€ I1HAMBIAYyadbHY
nporpamy yuHwo/ydenuii 3 OOII, Bu3Hauae oOcsr MaTeMaTMYyHUX 3HAHb, YMIHb Ta
HAaBUYOK, pIBEHb MaTeMaTU4HOi KommeTreHTHocted autuHu 3 OOIl, ninbupae
BIJITIOBI/IHI 3aBIaHHS UTHHI, 0 TapaHTy€ 3HAHb, YSABIEHb, MPAKTUYHUX yMIHb Ta
HAaBUYOK, sKI Moxke 3acBoiTh autuHa 3 OOIl, a Ha Te, Ha CKUIbKM LI 3MiCT
PE30HAHCHUM JI0 BIKOBOTO MEPIOy);

3) KoMrieTeHTHICTh MEeJaroriyHoro napTHepcTBa (MATPUMKA Ta KOHCYJIBTYBAaHHS
0aThKiB, MOCTINHUN 3BOPOTHUH 3B'I30K, B3a€EMO/Iisl BCIX JIJAHOK YYHIBCHKOTO KOJIEKTHUBY
Ta KOMaH/I1 CYTIPOBOY, 3 METOIO PO3YMOBOTO Ta (hi3M4HOTO po3BUTKY auTHHU 3 OOII,
AK 4iTKa, B3a€EMOY3TO/UKEHa, CHUCTEMHAa KOOpAMHAIS KOMaHIW IICHUXOJIOTrO-
neaaroriuioro cynposoxy autuHu 3 OOIl Ta komanmoro ¢axiBIiB Miag dac
AUCTAHIIMHOTO HaBYaHHS, SKI peani3yloTh IHAUBIAYalbHY MPOTrpaMy pPO3BUTKY
JTUTUHN);

4) OuiHroBaJIbHO-aHATITUYHA KOMIIETEHTHICTD (OOTOBOPEHHSI Ta MPOTHO3YBaHHS
CIIUJIBHUX PE3YyJbTaTiB, OKPEMHUX METOAIB (CIOCTEpEeKeHHs, Oecia, TeCTyBaHHS,
ankeryBaHHs yuHs/yueHuii 3 OOII), crTpareriii, BHECEHHs HEOOXIJHHMX 3MiH
(amarrramisi/momuikailisi, JOMOBHEHHS) BUYMTEIEM MAaTEMATHKU J0 KaJICHIAPHUX
IJIaHIB YPOKIB, YMNPOBA/KEHHS AU(EpPEHIIMOBAaHOTO MIiAXO0My 10 BHUKIAJAaHHS Ta
ouiHoBaHHs 3HaHb AUTUHU 3 OOII (hopMyBanbHE OLIHIOBaHHS, HACKPI3HI BMIHHA,
TOIIIO).

Sk nmpaBuino, HaMikpaii pe3ynbTatd 3 Maremaruku yuHi 3 OOIl nmokazyroTs 3
BUKOHAHHS 3aBJaHb 32 BUOOPOM ONHI€] BIAMOBIAI Ha 3HAHHS mporenyp. HalOimbir
CKJIQJTHUMU BUSIBIISIFOTHCS 3aBAAHHS BIAKPUTOT (POPMHU 3 PO3TOPHYTOIO BiJIMOBIIIO HA
OLIIHKY Ta OOTPYHTYBaHHsS, pO3B’A3yBaHHS MpoOJIieM MaTeMaTUYHOTO 3MICTY,
BUKOPHUCTAHHS TIOHSTh.

5) IIpoekTyBanbHa KOMIIETEHTHICTh (BUKOpPUCTaHHs 1HGOpMaIlli Mpo PO3BUTOK
HABYaHHS, YCIIIIHICTh TuTHHH, peaniszaiis [[1P, opranizaiist po6o4oro micis IMTHHH,
HaJIaroJKEHHS PEKUMY JHs, CTBOPEHHSI KOM(POPTHUX YMOB);

6) PednexcuBHa (TPOBENEHHS MOHITOPUHTOBUX JOCIHIIKEHb ITOKA3HUKIB
HaBueHocTl autuHH 3 OOIl B mpomeci HaBYyaHHS: OCOOIMBOCTI BKIIOYEHHS Y
HABYAJIbHY JIISUIbHICTh, CTABJICHHS JUTUHU JI0 IIKOJIU, B3aEMOBIAHOCUHH 3 NI€AaroraMu
Ta OJHOJNITKAMM, BMIHHS NpAaLIOBaTd 3 JOPOCIMMH, MOTpeda y CHUIKYBaHHI 3
OJTHOJIITKAMH);

7) IlcuxosoriyHa KOMIETEHTHICTh (BUMTENb BUsABIsi€ B quTHU 3 OOII TpyaHOIIi
MICUXOJIOTIYHOTO XapakTepy — MOYyTTA CTpaxy, TPUBOTH, XBHUJIIOBAHHS, 3aHMKEHA
CaMOOIIIHKa Ta BPaXxOBY€ ICUXOJIOT1YHI 0COOIMBOCTI y4UHIB [2], popMye MO3UTHBHE
CTaBJICHHS /0 MaTeMaTHuKH, MK TPEIMETY, LIHHICHUN acleKT MaTeMaTHYHOTO
3HAHHA);
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8) EMoriifHo-eTMYHa KOMIIETEHTHICTh (BUMTENb OpraHiy€e JIUCTaHIlIHE
HAaBYaHHA Ha Yypoul (YepryBaHHs pI3HUX 3@ XapakTepoM Ta I1HTEHCUBHICTIO
HABAaHTAXKEHHSI BMpaB (YHUKA€E HEPBOBOTO MEPEBAHTAXKEHHS), BUKOPUCTOBYE PIi3HI
METOIIM Ta 1HCTPYMEHTIB aJist podotu 3 miThmMu 3 OOII (oHMaH-TeCTH, KOPEKIIHHO-
PO3BUTKOBI BIIpaBU (MPOBOIUTH MOHITOPUHT Ta aHajldi3 BUKOHAHHS 3aBIaHb,
(bI3KYIBTXBWIMHKY, CMIXOTepallisi, My3UKOTeparis), aydio Ta BiJeO0 Ka3Ku
MaTeMaTUYHOTO XapaKTePy, XBIIIMHKU-[IKABUHKH, PAHKOBE OHJIAWH-KOJIO, MATPUMKA
JTeH — KOPOTKI BiZIc0, CMaMIMK, J00pi cloBa, JOPYYEHHS JO CHUIBHOTO MPOILIECY,
THYYKUH JeAsaiiH, MPOCTIp s CHUIKYBaHHS, TIATPUMYBaHHS BIPTYalbHOTO KiIacy, K
KOJICKTUBY, PO3BUTOK KPEAaTHBHOCTI Ta KPUTUYHOTO MHCJICHHA 3a JOIOMOTOIO
NpaBUJILHO PO3POOJICHUX 3aBAaHb, PO3YMHUI 0OCST HaBaHTAXKEHHS, I[IKaBl MPUHOMHU
oOurcieHHs] (BUKOPUCTAHHS CXEMAaTUYHOI JECATKOBOI MOZENi, 3amam’sITOBYBaHHS
TaOIUII MHOXKEHHS (MIPUHOM 30BHIIITHBOT OMIOPU , BAKOPHUCTAHHS TaJbIIIB [4]).

9) IlpeameTHO - METOAMYHA KOMIETEHTHICTh BKJIIOUAE B ceOe pi3HI KOHCTPYKIIil
HABYAaHHS MaTeMaTUKU Ta (OpMYITIOBAHHS 3a7a4 32 HACTYMHUMH Kputepismu[1]:
BIJIMOBIAHICTh BIKOBUM 0COOMMBOCTAM AUTHHU 3 OOII; HasBHICTH ITpOBHUX CUTYAIIiH,
3aBoaHb, 110 NepeAdavyaroTh NOCTIIKEHH, MOACIIOBAHHS BIAKPUTUX HOBUX 3HAHB,
3aBllaHb, W0 MepeadayaroTh KOONEPATHBHY B3a€EMOAI0, (QOpMYyBaHHS YMOBHU Ta
BUMOTH, IMBEPIeHTHI 3aBIaHHS; TPYAHOIIl MpU PO3B’sA3yBaHHI 3a1a4, CTPYKTYpPHO-
JOTIYHA CcXeMa 3a/adl; PO3KPHUBATU 3B’S3KM MK HOBOIO 1 PO3B’S3aHOI0 paHille
3a/1auer0; OOTpyHTOBYBaTH BHUOIp apuMeTHyHOI [ii; TEepeBIpSITH IPaBUIbHICTh
pO3B’sI3aHHS.

Po3BUTOK MUCIIEHHS, 31aTHICTh PO3MTI3HABATH 1 MOJIEIIIOBATH MPOLECH Ta CUTYaIlli
3 MOBCAKACHHOTO HUTTS, K1 MOKHA PO3B’SI3yBaTH 13 3aCTOCYBaHHSIM MareMaTUYHUX
METOJIIB Ta 3[aTHICTh POOWUTH YCBIIOMIICHMHA BHUOIpP, - € METOI0 MareMaTUIHOI
OCBITHBOT Taimy3i [1].

B KOHTEKCTI TeMHU HaIIOro Marepiajlly BapTO 3rajJaTé MEAAroridyHy TEXHOJOT10
«Poctok». Jlns dopmyBaHHA MpeIMETHOI MaTeMAaTUYHOI KOMIETEHTHOCTI YYHIB 3
OOII B minei oOupaeTbCs OCBITHS IMporpamMa 3 BHUKOPUCTAHHSM I€JAarorigyHol
texHonorii «Pocrok». Yuni 3 OOII BuaThcs yMiHHIO JIOTIYHO MUCIIUTH, MPAIIOBATH 32
NEBHUM aJITOPUTMOM, OOTPYHTOBYBATH cBOi 1ii. HaBuanbHuii Marepian 3 MaTeMaTUKU
nigiopaHo Tak, 1o crpusie GOpMyBaHHIO B YUHIB MATEMaTUYHUX KOMIIETEHTHOCTEN Ta
HACKPI3HUX BMiHb BIMOBITHO /10 BIKOBUX OCOOIMBOCTEH, BUKJIMKAE B YUHIB 1HTEPEC
70 BUBYCHHSI MaTeMaTWKHU. 3MICT 3alIPOIIOHOBAHUX 3aBIaHb Ta BIPAB € aJIEKBATHUM
HaBYaNbHUM MOXJIHMBOCTAM YuHIB 3 OOIl. VYuyni 3 OOIl mMoxyTh mHOpiBHIOBATH,
KJacu(iKyBaTu MpeIMETH 32 TUMHU YW 1HIIMMHU O3HAKAMU, MPOBOJUTH TOCTYIHUHN iM
aHaji3 1 cuHTe3, poOUTHU y3araibHEHHS. [5].BUKOPUCTOBYIOTHCS KOMMETEHTHICHO
30pi€EHTOBaHI 3aja4yl 3 BHUKOPUCTAHHSM JKUTTEBUX CHUTYallii, J€ MOCTIHHO
CTBOPIOIOTHCS MPOOJIEMHI CUTYaIlii, MOIIyKOBa AISIbHICTh, CIIMPAIOYUCh Ha THTYIIIIO
Y4HIB, Ha iXHIi )KUTTEBUM A0cBiA. Ha mocTynHux mpukiagax MmosSCHIOETbCS PO3BUTOK
MaTeMaTUYyHOTO MOHATTS.
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Ha 3aBepiieHHs Big3HA4MMO, IO TaKi 3aBIaHHs CHOHYyKaloTh y4yHiB 3 OOII
ITyKaTu HEoOXiTHI €JIeMEHTH, BHBUATH MAaTEMaTHYHI BIACTHUBOCTI, OLIBII TIIMOOKO
3aCBOIOBATH MaTeMaTHYHI TBEPHKCHHSI.

S0 cucTtemMaru3yBaTH BCIO CYKYIHICTh KOMIIETEHLIN, IO BiJNOBIIAIOTH
OCBITHBOMY IpoIliecy B (hopMyBaHHI MareMaTnyHUX KoMreTeHTHOcTel yuHiB 3 OOII B
yMOBax BIMCHKOBOTO CTaHy, TO NE€peBa)kHa OUIBIIICTh MMPOTIOHOBAHUX PEKOMEH Al
BUUTEJISIM MAaTEMaTUKH BIATIOBIIa€ TAKMM TEMAaTUYHUM OJIOKaAM:

1. mpmaHyBaTd 1 3aCTOCOBYBaTH IIOCTIMHO y CBOIM MPAKTUYHIA iSSIBHOCTI
auQepeHuiioBaHil Ta IHAUBIAYadbHUN MIAX1A TNpPH BUKIAJaHHI HABYAJIBHOTO
MaTepiary, BpaXoBYIOUH 1HAWBIyadbHI MOXKIIMBOCTI 3100yBadiB OCBITH;

2. 3BepTaTH yBary Ha OopMyBaHHS MO3UTHBHOI MOTHBAIII] 10 HABYAHHS YYHIB,

3. dopMyBaT HABUYKU POOOTH 13 3aBAAHHIMU BIAKPHUTOI (POPMU 3 PO3TOPHYTOIO
BIJIMOBIJIIO HA y3arajabHEeHHS, (POPMYITIOBaHHS BUCHOBKIB;

4. cnpuATA PO3BUTKY BIAMOBITHUX KOMIIETEHTHOCTEH YYHIB Ta KOPUT'YBaHHS
OCBITHBOTO TIPOIIECY;

5. oprani3oByBaTH IHJAMBIAyaJdbHYy POOOTY 3 YYHSMHU BIAMOBIIHO JO PIBHSA
c(hOpPMOBAHOCTI B HHUX BIMOBITHUX KOMIIETEHTHOCTEH [6].

OTxe, BUXOIOIYHM 3 BHUIIECKA3aHOTO, MOXXHAa 3pOOUTH BUCHOBOK, IO BCi I
YUHHUKH, CHPUSIOTH pealizaiii pPO3BUTKY MAaTeMaTUYHUX KOMIIETEHTHOCTEH,
3a0e3MeuyoTh HEMEpPEepBHICTh 1 HACTYMHICTh, CTBOPIOIOTh €IWHUNA  OCBITHIM
COIIAJIbHUM MPOCTIp JJIs YCIHIIIHOTO (POpMyBaHHS IUTICHOT OCOOMCTOCTI AUTHUHU 3
00OMEKEHUMHU MOXKJIMBOCTSIMH 1/ Yac JUCTAHIIMHOI POpMH HABYAHHS MaTeMAaTHKU B
yMOBax BIIICBKOBOTO CTaHY.

[TepcieKTHBOO MOAATBIINX JTOCTIKEHh € BUSHAYCHHS PI3HOMaHITHUX (OpM Ta
MeTo/iB HaBuYaHHS Marematuku ydHiB 3 OOII, ski MOKHa 3aCTOCOBYBAaTH Tij 4Yac
oprasizalii JUCTaHIIMHOTO HABYAHHS B JIiIel.
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JAEAKI HNIAXOAU 10 BUBYEHHA MATEMATHUKHA
B YMOBAX TUCTAHIINHOI'O HABYHAHHA
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SOME APPROACHES TO LEARNING MATHEMATICS
IN THE CONTEXT OF DISTANCE LEARNING

Olena Ivanova, lIuliia Sheveleva
Municipal Institution "Kharkiv University Lyceum of Kharkiv City Council”,
Kharkiv, Ukraine
The article discusses some methods of teaching math lessons in a distance format. Webquests,
case technologies, STEM education.
Keywords: lessons, technologies, measurements, advantages.

MonepHi3allisi CHCTEMH OCBITH 1 [TOsIBA HOBUX OCBITHIX OPIEHTHUPIB HE MOTJIM  HE
TOPKHYTHUCS IIKUIFHOI MaTeMaTHYHOI OCBITH. OCTaHHIM 4acOM CEpPIlO3HO 3MIHIOIOThCS
ySIBJICHHSI TIPO T€, SIKOIO TTOBHHHA OyTH MaTeMaTU4yHa MiATOTOBKA B IIIKOJIL.

MatemaTka B OCBITHBOMY CEPENOBHUII HABYAJIBHOTO 3aKJIady CEpPEIHbOl
3arajbHOI OCBITH Ha CBITOBOMY DPiBHI NIEpECTa€ KOHIIEHTPYBATUCS HABKOJIO 3aBIAHHS
(dbopMyBaHHS IPEeIMETHUX 3HAHb 1 YMiHb, BOHA OPIEHTYETHCS Ha OCBITHI pe3yJbTaTh
iHmoro tuny. Ha mepmii nminaH BUXOASTH 3aBAaHHS (OPMYBaHHS 1HTEIEKTYalIbHOT,
JOCJTITHUIBKOT KYyJIbTYpPU YUHIB:

- CaMOCTIITHO MUCITUTH;

- OyyBaTH TPAEKTOPiI0 OTPUMAHHS 3HAHB;

- Mi3HABATHU CUTYaIlll0, [0 BUMArae 3aCTOCYBAHHS MaTeMaTHKH, 1 €(EeKTUBHO AISITH
B Hi¥l, BAKOPHUCTOBYIOUM HaOYTi 3HAHHS B SIKOCTI OCOOMCTOIO pecypcy.

[ToTpiOHO 3MIHIOBATH MIJAX1J 10 HaBYAHHS MAaTeMaTHUKHU 31 PENpPOJTYKTUBHOTO
(TBepae 1 MillHE 3aCBOEHHS 3pa3KiB, METOMIB 1 aJrOPUTMIB, 3aCHOBaHE
Ha 3armaM’ SATOBYBaHHI) Ha ASUTHbHICHUHN (OCBOEHI CIIOCOOM MiSUTBHOCTI Ta MUCIICHHS
JI03BOJISIFOTH CTBOPIOBATH, yIOCKOHAJIIOBATH, 3aCTOCOBYBATH METOAM 1 alTOPUTMH).

OpHMM 3 TOJOBHUX 3aB/IaHb BUBUEHHSI MATEMAaTHKH, SIK MU BBO)Ka€MO, HABUUTHU
YYHS BUMTUCS, HABUUTU CaMOCTIMHO 3100yBaTH 3HAHHS BUPIIIYIOTHCA Ha KOXKHOMY
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ypolii. YpoK MaTeMaTHKHU — I1€ TT0e31s, SKy Tpeda BiA4yBaTH JIYIICIO, TOTIM BKJIFOYATH
rojioBy. lle TBip, sIKWi BIAPIZHAETHCS IITICHICTIO, B3a€EMO3B’ SI3KOM YaCTHH, €IMHOIO
JIOTIKOI0 00’ €THAHHS AiSUIbHOCTI BUNUTEIS 1 yUHIB.

VY BHKIMKax ChOTOACHHA HAaBUaHHS B JIEl MPOXOAWUTH AUCTaHUINiHO. byrno
NpUMHATE PIIICHHS OpraHi3yBaTW AMCTaHLIMHE HaB4aHHA Ha Tuiatdopmi G Suite for
Education. [Ins uporo orpumano gomeH Big HOSTiQ.ua, cTBOpeHO 3aKpuTHIA
xkopriopatuBHui akayHT khul.ukr.education (orpumani BinmoBiaHi jinensii). Ha 6asi
IIOTO aKAayHTy CTBOPEHO «BipTyaJbHA INKOJA», MiIKIOYCHO YYHUTENIB, YYHIB Ta
OarpkiB. [l Toro, moO BIAMOBIATH OYIKyBaHHSIM YYHIB, BUUTENII0 MaTE€MaTHUKH
HeOoOX1THO 3HATH 1 BOJIOIITH HOBUMH OCBITHIMHU TEXHOJIOTISIMUA HaBYaHHS.

AKTHBHO pO3BHBAIOTHCS OCBITHI TUIAT(GOPMH, IO BUKOPHCTOBYIOTH IrpH SIK
MOTHBYIOUYHUH IHCTPYMEHT JIJIsl HaBuaHHS. L{e He € CripoIeHHsIM caMOTo HaBYaHHSI, ajie
ctae GopMOIO OLIBII JIETKOTO 3aCBOEHHS MAaTeMaTUYHHX 3HaHb. J[yXe akTyalbHUM
CTa€ BUKOPUCTaHHS TakuX matdopm, sk Beoksectu. [Ipu po6oTi Ha nux rmardopmax
MO>KHa MOBTOPUTH TEOPETUYHHI MaTtepiasl, 0cOOMMBO AJisl yUHIB 7-9 KiaciB, sKi 1Ie
3aIfiKaBJIeHI IirpaMy Ha YPOKax MaTeMaTHKH. [{ikaBor0O € OCBITHA nnaT(bopMa
Classcraft. Classcraft — ocBiTHS poiboBa OHJIAaMH-Tpa JJIsl CTapIIMX KJaciB, B SIKY
VUYUTENIb 1 y4HI TpawTh Ha ypori. ['pa 3HAYHO MIABUIIYE MOTHBAIIO YyYHIB
70 BUBYEHHS MaTeMaTHKH. Bimeorpa moske OyTH BHUKOpHCTaHa Ha PI3HHMX eTamax
YPOKY MaTE€MaTWKH: BUBYCHHS HOBHUX 3HaHb, y3arajbHEHHS Ta CHCTEMaTH3allii
BUBYECHOTO; IHTETPOBaH1 YPOKHU TOIIIO.

BukopucranHs kedWc — TEXHOJIOTIA 1I€ TEeXHOJIOTii, siki 00’ €qHyIOTh B COOi
OJIHOYACHO 1 POJIbOBI ITPH, 1 METOT MPOEKTIB, 1 CUTyaTUBHUH aHali3. Kelic-TexHoorii—
Ile aHal3 KOHKPETHOI CHUTyallli, SKAW 3MyIIye TIJHITH OTpUMaHI 3HAHHS
1 3acTocyBaTH iX Ha mpakTuili. Keic-TeXHONOrii BUKOPUCTOBYIOTh MPHU TMPOBEACHHI
KeMC-ypOKiB.

Bxe nekinbka pokiB Ha mepumii piBeHb Buxoauth STEM-ocBita. STEM —
abpeBiaTypa 3 aHTICHKO1 — Science, Technology, Engineering, Math, mo B nepexiami
O3HAYa€ HayKa, TEXHOJIOTISA, 1HXKEHEpIs Ta MaTeMaTHKa SIK TUCIUILUIIHA BUBYCHHS.
[Ipoctime, STEM-ocBiTa — 11¢ HaBYajghbHa MpOTpPamMa, OCHOBHOK IJEEI0 SAKOI €
HABYaHHS JITEH 3a yoTHUpMa NMPOQPUIBHUMHU AUCHUIUIIHAME Yy MDKAUCHUILTIHAPHOMY
Ta TMPUKIAJAHOMY CHOpsMYyBaHHSAX. Y cydacHMX yMoBax STEM-ocBita € pyxom
Bil TIEpelIaBaHHS CHUCTEMH 3HAHb BIJl YUYWTENS JO YYHS JO CaMOCTIHHOTO
KOHCTPYIOBaHHSI yUHEM 0COOHMCTOT CHCTEMHU 3HaHb y HaBYaJIbHOMY TPOIIECi Ha OCHOBI
JTOCTITHUIIbKUX MAX0/1B y HaBuaHHi. [Ipu iboMy (QyHKIIIT BUMTEIS IEPETBOPIOIOTHCS
3 IEMOHCTpaTOpa rOTOBUX TEOPi y MEHEKepa MPOIeCy MONIYKY Ta KOHCTPYIOBaHHS
HOBUX 3HaHb, a (YHKIII y4HS — 3 pEIUIIEHTa TOTOBUX TEOPid J0 aKTUBHOTO
KOHCTPYKTOpa BJIaCHOI cucTeMu 3HaHb. DOpMyBaHHS B Y4YHIB HABHYOK MUCIICHHS
BHUCOKOTO piBHsA Ha ypokax STEM 3acob6amu IT nae 3Mory n1ocsirtu y AisiIbHOCTI YUHIB
TaKUX MO3UTHUBHUX €(PEKTIB, SIK PO3MIMPECHHS CTICKTPa HABYAIBHHUX POJICH, IO CIIPHUSIE
KpaIroMy 3aCBOEHHIO TIPOTPAMOBOTO MaTepialy; peaizaiii TpUHIIITY «OCBiTa Yepe3
yCe JKUTTS» 1 3a0€3MeUYeHHs MiATOTOBKU YYHIB JI0 )KUTTS B CY4YaCHOMY CYCHUIbCTBI.
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OCOBJIUBOCTI BUKJIAJAHHA MATEMATHUKMU 3
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Hayionanvnui ynieepcumem «Illonmaecvka nonimexuixa imeni FOpia Konopamiokay,
m. [lonmasa

Y po06oTi Moka3aHo K IHTEpAKTUBHE T4 KOHTEKCTHE HABYAHHS JIO3BOJISE ITiIBUIUTH SKICTh
OCBiTHhOTO  mporecy. [IpoaHanizoBaHO  METOAM  BMOPOBADKCHHS  IHTEPAKTUBHOTO  Ta
KOMIIETEHTHICHOTO MiJIXOAIB Y MpPOIeCi BUKJIAJaHHs MareMaTuku B mikoii. [loka3aHo MO3UTHBHUN
BIUTMB ITUX METOIB Ha PO3BUTOK PO3YMOBHUX 3A10HOCTEH, CTAHOBJIEHHS OCOOMCTOCTI, aJanTaIiio 10
CY4YacHUX peaiil )KUTTA.

Knrouosi crnosa: 1HTEpaKTUBHUN, KOMIIETEHTHICHUM, TEXHOJIOTiS, METOJ, MiJIXiJ, HABYaHHS,
BHUXOBaHHS, PO3BUTOK.

PECULIARITIES OF TEACHING MATEMATICS USING MODERN
INNOVATIVE TECHNOLOGIES

Natalia Ichanska, Valeria Steblianko
National University "Yuri Kondratyuk Poltava Polytechnic", Poltava, Ukraine

The paper demonstrates how interactive and contextual learning can enhance the quality of
the educational process. It analyzes the methods of implementing interactive and competency-based
approaches in the teaching of mathematics at school. The positive impact of these methods on the
development of cognitive abilities, personality formation, and adaptation to modern life realities is
illustrated.

Keywords: interactive, competency-based, technology, method, approach, learning,
education, development.

Hemae nacminoku noeanoi noounu, siky 6 0006pe 8uxo8anHs He 3p0OUNO0 KPAWoro.
B. Benincoxuii

CporofHi MM BCe YacTillle BU3HAYa€MO, 110 HABYAJIBHUM MPOIIEC HE € MPOLECOM
HiATOTOBKU IIKOJISIpA A0 XKHUTTS, BiH HE € « IOJATKOM» J0 HbOTO — TEOPisi OCBITHHOTO
IpoI1ieCcy MOBUHHA BIAOUTH TEOPIIO KUTTS, TUTBKH 32 TAKUX YMOB OCBITA CTA€ SIKICHOIO.
3aBgaHHs OCBITH — 3pOOMTH i1 JOCTYITHOIO, TaKolO, sika O J03BOJISIIA BUITYCKHUKY
a/IeKBaTHO, MPUPOIHO CHPUNAMATH NIWCHICTh, HE BWKMBATU B CYCHUIBCTBI, a KUTH
T1IHAM KUTTSIM, peani3yBatu cBoi 3410HOCTI. ChOTO/IHI BaXJIUBUM CTA€ HE TIIbKU T€,
I10 BUITYCKHHK 3HA€ 1 HABITh BMI€ 3aCTOCOBYBATH B JIA0OPAaTOPHHUX YMOBAX, a T€, K BIH
BOJIOJII€ MMPUIIOMaMU Mi3HAHHS CBITY, 3A10HOCTSIMU 1 YMIHHAMH 3400yBaTH HOB1 3HAHHS
Ta BUKOPHUCTOBYBAaTH iX sIK 3aci0 ICHyBaHHs B CyCHUIbCTBI. /lMHamiuHe HapoIIeHHS,
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IIBUJIKA 3MIHAa 3HaHb, TEXHOJOTII, MIBUAKUA PO3BUTOK iHGOpMAIIHHOI chepu
3YMOBJIIOIOTH Pa30M 13 3aCBOEHHSIM 0a30BHX 3HAHb YCBIOMIJICHHS peanbHOCTI. [lepen
CY4YaCHOIO OCBITOIO Jefajii Oulbllie MOCTAa€ 3aBAAHHA HABYUTH BUUTHCS, BUPOOHUTU
noTpedy B HaBYaHHI YHPOMOBX yChOTrO KUTTSA. OIHUM CIIOBOM, 1100 OCBiTa CTaia
SKICHOIO JJIi HUHIIIHBOTO CTOMITTA, Tpeba CIOBHA YCBIIOMUTH CYTHICTH 3MiH, 100
MPUBHOCUTH HOBUH Yac, Ta iX BIIMB HA 3aBJaHHS OCBITH [1].

[lemaroriuna AisUIbHICTD BIUIMBA€E HA PO3BUTOK OCOOMCTOCTI, CHPUSIOYU
(hopMyBaHHIO PI3HUX AacCIEKTIB Ta MIATOTOBII YYHIB JO XHUTTA Y CY4YacCHOMY
cycniabcTBl. OCHOBHI NUISIXM BIUIMBY II€AaroriyHOi AiSUIBHOCTI Ha PO3BHUTOK
0COOMCTOCTI TIPW BUBYEHHI MAaTE€MAaTHKH, BKIIOYAIOTh TaKl KPUTEPIi:

- (opMyBaHHS 3HAHb 1 HABUYOK - MEIATOTH JTOTIOMAral0Th 3aCBOITH HOBI1 3HAHHS
1 HABMYKH B MaTeMaTUYHIH ramxy3i, 10 pO3IIUPIOE X pO3yMOBI MOXJIUBOCTI;

- PO3BUTOK BMIHb 1 HABHYOK - PO3BUTOK KOMYHIKaIlli, KpUTUYHOTO MHUCIJICHHS,
npoOJIEeMHOTO MHUCJICHHSI 4epe3 JIOTIYHI 3aBAaHHS, 110 JOMOMAararTh Y4YHSIM
YCHIIIHO (PYHKIIIOHYBaTH B Cy4aCHOMY CBITI;

- (opMmyBaHHS LIHHOCTEH - MEJAroru BIUIMBAaIOTh Ha (OPMYBaHHS I[IHHOCTEH
YUHIB, CIIPUSIIOYX PO3BUTKY MOPAJIBHUX Ta €THYHUX MOTJISAIIB;

- PO3BUTOK COI[iaIbHUX KOMIIETEHTHOCTEH, TaKuX, SK CIHiBIOpals, uepes
PO3B’sA3aHHA CKJIAJHUX 3aBJIaHb Ta 33ja4 y TPyIax, TOJIEPAHTHICTh, €MIIaTis, 110
J0NoMarae iM yCHiIlIHO B3a€EMOJIATH 3 IHIIUMHU JIIOAbMU;

- CTHMYJIIOBaHHSI CAMOPO3BUTKY Uepe3 MPU3MYy CKJIAJHUX MaTeMaTHYHHUX 3a/1a4,
1110 IPU3BOAMTH IO PO3BUTKY JIOTIYHOTO MUCIICHHS T MMiBUIIEHHS CAMOOIIIHKH,
CTUMYJISILIT 10 TIOUTYKY HOBUX 3HAHb 1 JOCATHEHb.

SIKIIO y4HTenh HE CTBOPIOE YMOBH JIS Ti3HAHHS, a HAKOIMYEHHSI 3HAHb 3aiiMae
O1IbIY YaCTHHY B HABYAJIIBHOMY IMPOIIECi, TO 3pO3yMiJI0, YOMY Y4YHI1 BTOMJIFOIOTHCS,
3HEBKJIMBO CTABIIATHCS JI0 3HAHb, a IIKOJIA Il HUX HE CTAa€ MICIeM, JIe BUaTh, 5K «
3aBOIOBaTH» MpOoCTip. Ha Hanry mymMKy, IHHOBAIIHI TAXOAM 10 OpraHi3alii HaB4aJIbHO
— BUXOBHOTO MPOIIECY MOKIMKaH1 MOJ0JaTh PO3PUB MK OCBITOIO 1 BAMOTaMH JKHUTTH,
TOMY BEJHMKE 3HAUYEHHS TOBHHHO MNPUAUIATUCA CaM€ IHTEPAaKTUBHUM METOAaM
HABYaHHA, $KI mepeadadaloTh HABYAHHS Yy CHIBIpali. [HTEpakTHUBHE HaBYaHHS
JI03BOJISIE PO3B'sI3aTH OApa3y KidbKa 3aBIaHb: PO3BUBAE€ KOMYHIKATUBHI BMIHHSA W
HABHWYKH, JOTIOMAra€ BCTAHOBJICHHIO €MOIIMHIX KOHTAKTIB M’k Y4aCHUKaMH TIPOIIECY,
3a0e3neuye BUXOBHE 3aBIAaHHA, OCKUIbKM 3MYyIIy€ TpalioBaTd B KOMaHii,
NPUCTYXaTUCA O TyMKH KOXKHOTO. BUKOpUCTaHHS IHTEpPAaKTHBY 3HIMAaE HEPBOBE
HaIPY>KEeHHsI, 1a€ MOXKJIMBICTh 3MiHIOBaTH ()OPMHU AiSIILHOCTI, MIEPEKIIIOYATH yBary Ha
ocHOBHI nuTaHHs. CyTHICTh IHTEPAKTUBHUX METOJIIB TIOJISITAE B TOMY, 1110 HABYATbHHNA
nporiec Bi0yBa€eThCS 3a YMOBHU IOCTIMHOI akTHBHOI B3aemofii yuyHiB. Opranizaiis
IHTepaKTUBHOTO HaBYAHHS Tependadac MOJESTIOBAHHS JKUTTEBHX CHUTYAIliid, CIiIbHE
po3B’si3aHHs TpobieM. BoHo edexkTtuBHO crnpusie GOpMyBaHHIO HAaBUYOK 1 BMiHb,
BUPOOJICHHIO I[IHHOCTEH, CTBOPEHHIO arMocdepu criBpoOITHUITBA, B3aeMomii. Came
32 yMOB 1HTE€PAKTHUBHOIO HaBUAHHS YUYEHb MOXE HABYATUCS POOUTH CBITOMHUN BUOIp
cepen MMUPOKOTO CIEKTPY adbTepHATHB 1 OpaTy Ha ce0e BIAMOBINANBHICTh IPUIMATH
CaMOCTIIHI PIIIeHHS, OO0 PO3B'SI3Ky 3a7a4 Ta BIIPaB.
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Y  pe3ymbTari 3acTOCyBaHHS IHTEPAKTUBHHX TEXHOJIOTIH CTBOPIOIOTHCS
COPUATINBI MOXIMBOCTI ¥ JJII JyXOBHOTO PO3BUTKY OCOOMCTOCTI, a TaKOX
edekTHBHOMY Tporiecy coriamizarii. Ciij 3a3HauYuTH, M0 IHTEPAKTUBHE HABYAHHS
J03BOJISIE P13KO 301IBIINTH MPOIEC 3aCBOEHHS MaTEpialy, OCKUIbKY BILUTUBAE HE JIUIIIE
Ha CBIJOMICTb YYHS, @ ¥ HA 1OTO TOYYTTS, BOJIO (JIi1, MPAKTHUKY ).

PedopmyBanHs OoCBITHROTO Tpollecy B YKpaiHi OOyMOBIIOE 3BEpPHEHHS [0
aKTyaJbHUX 1HHOBAIITHUX MiJIXO/IIB 1 TEXHOJOTIH Ta iX MPaKTUYHOTO BIPOBAKEHHS.
KonTekcTHe HaBYaHHS 1 TEXHOJOTIl MOB’SI3yIOTh 3 KOMIIETEHTICHUM IMJAXOI0M 1
BIJIHOCSITh JI0 IHHOBAIIIMHUX TEXHOJOT1M HaBYaHHS cepeaHboi Ta BUIOi mkoiu (A.O.
BepOuiibkuii), 1m0 peanizyroThCs Ha TPAKTUI BXE MPOTITOM OCTaHHIX TPHUALSATH
pokiB [2]. M.B. JleBkiBCbKMI BBa)ka€, IO BUPIIIAJIBHOIO YMOBOK peaizallii
KOHTEKCTHOT'O HaBYaHHS y TIpodeciifHO-Te1aroriuyHii maroToBii MaiOyTHIX YUUTEIB
€ OBOJIOAIHHS HUMHU IHTEPAKTUBHUMHU MeTojgamH. Jlo HHMX JOCIHiTHUK BiJHOCHTH
PI3HOMaHITHI irpu (HaBYalbHI, HABYAIHHO-IIJIOBI, IMITaIliliHi, POJIbOBIi), TUCKYCII,
OpelH-pUHTH, MOJICTTIOBAHHS MMEIaTOTIYHIX CUTYAI Ta «MO3KOBHH mTypM». OHIEI0
3 YMOB OMNTUMI3aIlii KOHTEKCTHOTO HaBYaHHS, HA TYMKY BUCHOTO, € BMIHHS yYHUTEIIIB
IIPOBOJIUTH HECTAaHJAPTHI YPOKH, PO3B’S3yBaTH IIEAArOTidHI 3ajadi, MOJICIIOBATH
HABYAIHHO-BUXOBHI cuTyamii Tomo. OXHMM 13 BaKJIMBUX MPUHIIUIIB OpraHizarmii
KOHTEKCTHOTO HaBYaHHS - € MPUHIUIT O00OB’S3KOBOCTI 3BOPOTHOTO 3B’SI3KY, KA
cupusie HOPMYBAHHIO B MAHOYTHIX YYHUTEIIIB TOYATKOBOT IITKOJIM BMIHHSI CITIJIKYBaTHCS,
BUCJIOBIIIOBaTH Ta OOIPYHTOBYBAaTH CBOi JIyMKH, TUCKYTyBaTH, nigOuparu
iHQopMaliiiHUK MaTepian Ta BUKJIAJaTH HOTO B KOHKPETHIN JOCTymHINA dopmi.
Buutens Bu3Hauae, mij] 9ac 3aCBOEHHS TEOPETUIHOTO MaTepialy, piBeHb 3HaHb yYHIB,
]l Yac IMeJaroriyHoi MPAaKTUKU TaKOXX PIBEHb C(HOPMOBAHOCTI yMiHb 1 HaBUYOK,
KOpUrye ix mnpu HeoOxigHocTi. OcoOnuBYy poJib BiAirpa€ MPUHLMI TOBArv o0
O0COOMCTOCTI YYHIB y TMO€IHAHHI 3 PO3YMHOK BUMOIVIMBICTIO 10 HuUX. IloBara i
BUMOTJIUBICTh BUXOBYIOTh Y MallOyTHIX Y4HIB TIOYYTTS JIOACHKOI T1AHOCTI, (POPMYIOTH
VSIBJICHHS  MPO TyMaHHI  3acaid JIOACBKAX  B3a€EMOBITHOCHH, CIPUSIOTh
CaMOCTBEP/KCHHIO, BIAMOBITAIBLHOCTI, MiAHOCATH OCOOHCTICTh y BJIACHHUX OuYaXx,
OKPWITIOIOTH 1 HAAUXAOTh [3].

OTxe, IHTEpAaKTMBHE Ta KOHTEKCTHE HABYAHHS JIO3BOJISE PO3B'S3aTH OApasy
KUTbKa 3aBJaHb. pO3BHMBAa€ KOMYHIKATMBHI BMIHHS W HaBUYKH, JOINOMArae
BCTAHOBJICHHIO EMOITIHHUX KOHTAKTIB M)XK y4aCHUKAMH MPOIIECy, 3a0€3MeUy€e BUXOBHE
3aBJaHHS, OCKUIBKM 3MYIIy€ MpPAIOBaTH B KOMaHJi, MPHUCITYXaTUCS IO IYMKH
KOKHOTO. BUKOpHCTaHHS iHTEpaKTUBY 3HIMAE HEPBOBE HAMPYKEHHS, 1a€ MOXJIUBICTh
3MiHIOBaTH (POPMU AiSIILHOCTI, MEPEKITFOYATH YBary Ha OCHOBHI MUTaHHS.
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18.
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3. CxBopuoBa C.O. ®opmyBaHHs NPodeciiHOI KOMIETEHTHOCTI Ma0yTHHOI0 BUUTEJISA
Ha 3acagax koHTekcTHoro HapuaHHsi/ C.O. CksoproBa // Ilcuxomoro-meaaroriusi
npoOJeMH CUTBCBKOT IIKOJM: 30IpHUK HAyKOBUX TIpallb YMaHCHKOTO JIeP’KaBHOTO
negaroriyHoro yHiBepcuteTy iMeHi [laBma Tuuuau. — Ymans, 2010. — Bunyck 35. — C. 66 —
71.

INTRODUCTION TO NYSML

Stan Kats!, Oleg Kryzhanovsky?, George Reuter’, Jan Siwanowicz*
ITeacher at Stuyvesant High School (New York City), Head Coach of NYC Math Team, USA
2Coach of NYC Math Team, USA
3President of NYSML, USA
Instructor at New York Math Circle, Coach of NYC Math Team, USA

This presentation is dedicated to the memory of our colleague and co-author Jan Siwanowicz
who suddenly passed away in March 2023 at the age of 46.

NYSML (New York State Mathematics League) competition began in 1973 and has been held
at a different site each spring (except for 2020, 2021 and 2022; 2021 and 2022 were held virtually).
Despite its long history and original format, NYSML is little known in Ukraine. Brief history of
NYSML, competition format, possible problem solving, collaboration and communication strategies,
non-standard aspects of tiebreaking procedure, awarding prizes, and sample problems from each
round of NYSML 2015 are presented, followed by live Relay simulation and discussion of possible
usage of NYSML materials and event formats in the everyday education process and extracurricular
activities.

Keywords: NYSML, team, individual, Power Question, relay, Tiebreaker, strategy, problem
solving, collaboration, communication, award, dominant, alternate.

NYSML (New York State Mathematics League) competition began in 1973
because Alfred Kalfus (the NYSML founder) wanted teams of all-stars to gather for
friendly face-to-face competition, which he thought would foster a mathematically
positive environment for all involved. He was right. NYSML has brought people
together for the sake of mathematical pursuits since its inception. NYSML has been
held at a different site each spring (except for 2020, 2021, and 2022) (2021 and 2022
were held virtually). The NYC team has been the best team in the state every year the
contest was held.

Teams consist of 15 members, which usually represent a large (within NY state)
geographic region (such as a county or several counties), but they can also represent
an individual school or Math Circle. Problems cover a wide variety of mathematical
topics including algebra, geometry, number theory, combinatorics, probability,
inequalities, just to name a few. Calculus knowledge is not required but could be handy.

Most events (sections) of the competition are short-answer based, but there is one
(Power Question) that is proof-based. One event (Individual Round) allows contestants
to compete for individual awards; others are only for team awards. Combined
individual scores are also included in the total team score. The maximum number of
points a team can earn is 300, up to 150 in Individual Round and up to 50 in each of
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the other three events. So there is a nice balance of individual and team contributions
to the total score.

The contest begins with a Team Round, where teams of 15 students work
collaboratively to solve ten problems in twenty minutes. Each problem is worth 5
points, for a total of 5 x 10 = 50 points possible for the team. Only answers (one team
answer per problem) are scored, and the grading is binary: the answer is either correct
(5 points) or incorrect (0 points). To be counted as correct, the answer must be also
written in a proper form.

The teams then work collaboratively on the Power Question. The entire team has
one hour to solve a multiple-part (usually ten or more) question around a central theme;
written team solutions (not only answers!) must include answers, explanations and
proofs with rigor, depending on the keywords used in question statements (compute,
list, draw; determine, find, explain, show; prove, justify). This is usually an unusual,
unique, or invented topic so students are forced to deal with complex new mathematical
ideas, including definitions, examples, facts, relationships, hints, etc. Each problem is
weighted for a possible total of 50 points. All solutions provided by teams are scored.
The grading is not binary (partial progress in each part could be awarded some points
based on the rubric). It is really time-consuming and requires special skills including
an ability to read a terrible handwriting. The proofs provided by students can vary
significantly; some of them may be really different from the official solutions.

The Individual Round follows; students answer ten questions in five pairs, taking
ten minutes for each pair. Each problem is worth 1 point per contestant, for a total of
10 points possible for the contestant, and a grand total of 10 x 15 =150 points possible
for the team. Only answers (one contestant answer per problem) are scored, and the
grading is binary: the answer is either correct (1 point) or incorrect (0 points). To be
counted as correct, the answer must be also written in a proper form.

The last round is the Relay Round, where teams are broken into five groups of
three (relay teams) if possible. Each relay team tries to answer a string of questions,
where the answer to the first question is needed to solve the second, and the answer to
the second question is needed to solve the third; only the third persons' answer is
graded. Within each relay team, the first team member solves a problem and passes the
answer to the next team member, who plugs that answer into their question, and so on.
The allotted time is six minutes, but extra points are given for solving the problem in
three minutes, and not providing ANY answer in six minutes. Solving the relay in three
minutes gives 5 points (per relay team), solving it in six minutes gives 3 points, for a
sub-total of 5 x 5 = 25 points possible for the team. Only answers (one final answer
per relay team) are scored, and the grading is binary: the answer is either correct (5 or
3 points depending on the time the final answer was provided) or incorrect (0 points).
To be counted as correct, the answer must be also written in a proper form. The whole
process is done twice (with different strings of problems), for a total of 25 x 2 =50
points possible for the team.
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Those four rounds are the only rounds that count toward overall team and
individual results. The Tiebreaker Round follows the relays. Students with high
Individual Round scores come to the front of the auditorium and answer questions one
at a time, using their times to break ties (for individual scores only) and award final
prizes. The Individual Champion earns the Curt Boddie Award in memory of Curt, who
was NYSML's President for many years.

We will present sample problems from NYSML 2015 and briefly go over its
Power Question; discuss possible problem solving, collaboration and communication
strategies; discuss the need for the Tiebreaker Round (with examples of ties), different
types of ties and their resolutions; discuss a concept of alternates (individuals and
teams) and an issue with Team Awards related to Dominant Teams. To emphasize the
issue, we will try to predict what might happen with IMO teams’ ranks if IMO Board
allows LARGE provinces/states/territories (with a total population of 107 or more)
within a country to be represented at IMO by their own teams, in addition to the country
teams. Note that this is just a mental exercise!

We will conduct a live Relay simulation (kind of) using the following problems:
R-1. ... Let the sequence {F,} be the Fibonacci sequence. Compute the product of ...
R-2. Let N be the number you will receive. Compute the least ...

R-3. Let r be the even number you will receive. Compute the greatest possible ...

We will discuss obvious and not-so-obvious strategies to solve these relay
problems and get 3 or even 5 points per relay team.

Finally, we will suggest possible usage of NYSML materials and event formats in
the everyday education process and extracurricular activities, including but not limited
to using relays and topic-focused relays, asking students to prepare their own relays
and later using them for different groups, and using Power Question topics for students’
research (for each Power Question, there are many more related problems that for
various reasons were not included in the event).

REFERENCES
1. George Reuter, Michael Curry. Problems to Enrich and Challenge: NYSML - New York
State Mathematics League Contests 2011 - 2019 / USA: "ARML", 2021
2. https://en.wikipedia.org/wiki/New_ York State Mathematics League
3. https://nysml.com/

OCHOBHI AKHEHTH III /T YAC ITIOJOJTAHHA OCBITHIX BTPAT 3
MATEMATHUKHU

3051 KpaBuenko
Xapxiscvka akademis HenepepsHoi oceimu, M. XapKie

PosmistHyTO Mpo6eMy HO0TaHHS OCBITHIX BTPAT 3 MaTeMaTHKH. 3a3HAUCHO, 110 TOTPUMAHHS
OCHOBHHX €TalliB 3 MOJOJIAaHHS OCBITHIX BTPaT €(EKTUBHO BIUIMBAaE€ Ha (POpPMYBaHHS CHCTEMHHX
3HaHb 3 MATEMATHKH.
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Knrouoei cnosa: oceimui émpamu, 0cCHOGHI emanu.

THE MAIN EMPHASES WHEN OVERCOMING EDUCATIONAL
LOSSES IN MATHEMATICS

Zoya Kravchenko
Kharkiv Academy of Continuing Education, Kharkiv, Ukraine

Discusses the problem of overcoming educational losses in mathematics. It is noted that
compliance with the main stages of overcoming educational losses effectively affects the formation
of systematic knowledge in mathematics.

Keywords: learning losses, main stages

BiTunM3HsiHA OCBITHS CHCTE€Ma BIPOAOBK OCTAHHIX TPhOX POKIB CTHUKAETHCS 3
BUKJIMKAMH, SIK1 HETATUBHO BIUTMBAIOTH Ha 11 (PyHKIIIFOBAaHHS Ta CIIOBIIBHIOIOTH MPOLIEC
pedopmyBaHHs pi3HUX ii JaHOK. [Ipu3ynuHEHHS OYHOTO HaBYaHHS 13 BBEACHHIM
kapanTuHHUX 3axoaiB mig yac mangemii COVID-19 (3a manumu FOHECKO nHaBecHi
2020 poky Bci mkonu Oyio 3akputo B 191 kpaini, ge memikae 90% HacesaeHHs CBITY),
3 OJTHOTO OOKY, CYTTE€BO MO3HAYMIIOCH HAa 3HI)KEHHI MOTHBAITil YUYHIBCTBA JJO HABYaHHS,
3pOCTaHHI PiBHS TPUBOXKHOCTI Ta Ha JII€BOCTI mpouecy GopMyBaHHS HOTO KIHOUOBUX
KOMIIETEHTHOCTE! MiJ Yac BUBUEHHS MAaT€MaTHKH, a 3 1IHIIOTO — CTaJIO MOIITOBXOM
I MacIITaOHOTO BIPOBA/KEHHSI B IIKUIFHUI HABYAJIBHUI MPOLEC TUCTAHIIIIHOT Ta
3Mimanoi QgopMm HaByaHHS. 3a3HaueHi (GOpMH HaBYaHHS 3a YMOBU JUAAKTUYHO
BHUBa)KEHOI OpraHi3allii HaB4aJIbHOTO MPOLIECY MOXKYTh MiHIMI3yBaTH OCBITHI BTpPaTH.
OpHak HErOoTOBHICTh 3HAYHOI YACTHMHHM OCBITSH [0 PI3KOTO MEPEXOAY 10 HOBOTO
(dhopmaTy HaBYaHHSI MPU3BEJIAa 10 HEOOTPYHTOBAHOTO 30UIBIIEHHS 00CSTY CaMOCTINHOT
poOOTH Y4YHIB TIJ Yac AOMAIIHIX 3aBAaHb 0€3 HaJEKHOI MIATPUMKH BUUTENIEM iX
BUKOHAHHS 1, IK HACJII0K, TOCUJIMIIA 3pOCTaHHsI OCBITHIX BTpar [1].

Hapa3i B VYkpaini i3 modyarkoM HOBHOMACIITaOHOTO BTOPTHEHHS POCIHCHKOT
denepattii y 3B’s13Ky 13 HEMOXKJIMBICTIO TOBEPHEHHSI 10 3BUYHOTO PEKUMY HaBUYAHHS
npoOsieMu B Taiy3l OCBITH MPOJOBXKYIOTh HapocTard. [IpokuBaHHA Ha TUMYacOBO
OKYIIOBaHMX TEPUTOPISAX, B 30HI aKTUBHUX OOMOBHUX /i, 3MiHA MiICLS MPOKUBAHHS
(mepei3n y iHII perioHW YKpaiHM YW 3aKOpAOH), PYWHYBaHHS 3aKjadiB OCBITH,
MOBITPSIHI TPUBOTH, BINIMKHEHHS €JIEKTPONOCTA4aHHS — 1€ CYTTEBO YCKIIAIHHIO
OCBITHI TIpOTIEC.

Ha Hamy nymKy A MOAONaHHS OCBITHIX BTpaT AOLIJIBHO BHOKPEMHUTH TPHU
OCHOBHI €Tanu: JIIarHOCTYBaHHS, BIACHE caMa JIsUIbHICTh, pediekcis. s Toro, moo
J0JIaTH OCBITHI BTpPaTH BYMUTENb MOBHHEH PO3YMITH KOHKPETHO 3 AKOi TEeMH Y4YHI
notpelyoTh JOAATKOBOI yBark 1 MIATPUMKH, TOMY JYy>X€ BaXKJIMBO MPOBECTH
miarHocTuky. JlomaTkoBi HaBYaHHS BapTO OPraHi3oByBaTH TICIS IPOBEICHHS
JIarHOCTUKM 1 HamlpalioBaHHS MUISXIB TOJOJAHHS HABYAJIIbHUX BTPAT BapTo
OpraHizyBaTH JI0/IaTKOBE HAaBYaHHS. Ba)KJIMBUM €J€MEHTOM HaBYAHHS € MOEJIHAHHS
MOTOYHOT'O OCBITHBOT'O MPOIECY 13 3aX0AaMU 3 HAJOMY>KEeHHs. B 1boMy NMUTaHHI MOXe
3apaautu BceykpaiHchbka IIKoNla OHJAWH, a00 BYWTENb CaMOCTIHHO CKJaze
AlarHOCTUYHUN TecT. Ha OCHOBI MpOBEEHOTO aHalli3y 3a pe3ylnbTaTaMH J11arHOCTUKH
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BUMTENb CKJIAJa€ IJIaH HAJOJIyKEHHsI OCBITHIX BTpaT. OCh JesKi pekoMeHAaalli, sKi
MOXYTh OyTH KOPHUCHHMM: BUKOPUCTAHHS PiBHEBOI AudepeHuialii, podora B rpynax
(MOXHaA JTOCTAaTHBRO MPOCTO 3pOOWTH, TpaIlolYu B Zoom), 3aco0u Bizyajizarlii,
PO3B’sI3yBaHHSI 3aBJaHb MPAKTUYHOTO 3MICTY 3aB/SKU JOJIYYCHHIO 3a]1a4 MPUKJIIaTHOTO
Ta TPAKTUKO OPIEHTOBAHOTO 3MICTY UM MPOEKTIB MOCUIIOETHCS MOTHBAIlS YYHIB,
301IBIIYETHCS X 3aIIKaBICHICTh Y BUBYEHHI MATEMAaTHYHOTO IHCTPYMEHTAPII0, IKUH Y
MaliOyTHbOMY MOX€E CTaTd iM y HpUrofi B OyIeHHOCTI 4M mpodeciiHii TisIbHOCTI
(KOPHICHO TIPOTIOHYBaTH yYHSM PO3B’SI3yBaHHS 3aBlIaHb 32 TOTOBUMHU MaJFOHKaMH),
3aJIy4eHHsI TEXHOJIOT1H (11 yuHiB 5-6 KjaciB Oy/e KOPUCHOK irpoBa ruiardopma
Matific, mo poOWUTh MaTeMaTHUKy I1KaBOK), poOOTa 3 KOPEKIIHHUMH KapTKaMH,
pO3poOKa KapT OMOPHUX 3HAHD.

[ToTiM BUMTEIH MPOBOAUTH MiACYMKOBY pOOOTY 1 MOPIBHIOE OIepKaH1 pe3yIbTaTH
3 miarHocTukoro. He cimig odikyBatv Bifpa3sy MHUTTEBHX peE3yJbTaTiB, poOoTa o
MOJOJIAHHIO OCBITHIX BTpaT KpOMiTKa 1 JAOBroTpuBaya. SKII0 BYaCHO 1 €PEKTUBHO
BKUBATH 3aXO0/Id, TO MOKHA IOCTaTHLO €(heKTUBHO IMO/I0IATH OCBITHI BTPATH.

JIITEPATYPA
1. UNESCO COVID-19 Education Response Education Sector issue notes / Issue note

n° 7.4 —June 2021, 1ocTynHO 3a NOCHJIAHHAM
https://unesdoc.unesco.org/ark:/48223/pf0000377841

METO/J JOIIOMI’KHOI'O KYTA

Onexkcanap Kpu:kaHoBcbKui
Komynanvnuii 3axnao «Xapriecokuii akademiunuil aiyeti Ne4d5 Xapkiecokoi micokoi paouy,
M. Xapkis

Po3rnsinyTo i7€10 BBEACHHS IONMOMDKHOTO KyTa NPH PO3B’sA3yBaHHI 3a7ad 3 reomerpii Ta
anreOpu, 3alpOIIOHOBAHO YOTHUPU CIOCOOM BUKOpPHCTaHHS maHoi iaei. Haemeno mnpuxnaam
3aCTOCYBaHHS METOJYy JOIMOMIDKHOIO KyTa B IUIAaHIMeTpii, crepeomerpii Ta anredpi. 3pobiieHo
BHCHOBKH III0JI0 BIPOBA/KCHHS 3aIIPOITIOHOBAHOTO METOJy Ha YpOKax 3 TeOMeTpii Ta anreOpu, npu
MIJTOTOBIII 0 MATEMAaTUYHUX OJIMIIia] IIKOJISPIB.

Knrwouosi cnosa: reomerpisi, KyT, TPUTOHOMETPHYHI (POpMyJIH, HEPIBHICTb MK CEPEIHIM
apu(METHYHUM Ta CEPEIHIM Tr€OMETPUIHUM.

AUXILARY ANGLE METHOD

Oleksandr Kryzhanovskiy
Communal institution "Kharkiv Academic Lyceum Ne 45 of the Kharkiv City Council”,
Kharkiv, Ukraine

The idea of introducing an auxiliary angle for solving geometry and algebra problems is
presented. Four ways of its use are proposed. Examples of application of the auxiliary angle method
both in plane and solid geometry, as well as in algebra are given. In conclusion, suggestions on
teaching the method at geometry and algebra lessons and on preparing students to mathematical
competitions are made.
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Keywords: geometry, angle, trigonometric functions, AM-GM inequality.

Kyt — onHa 3 HaijaBHIIMX TeoMeTpUYHUX (Iryp, BijoMa JIOACTBY 3 JIaBHIX-
naBeH. [leBHUM 4MHOM KyTH BHMIiproBajM mie 3a 4aciB JlaBHboro €runty — mnpu
PO3MITII IITISTHOK 3€MIIi, MPU MOOYIO0BI MipaMif, MPU CHOCTEPEKEHH] 32 HEOECHUMHU
TUlamMH. AJie B TaKMX 3aBJaHHSIX KyT OyB a00 BioMHil, 00 ITyKaHHMA.

BusBnsierses, mo KyT Moke He OyTH BEIMYMHOIO, SIKa JaHa a00 € IIyKaHO¥O.
VYBeneHHsT JOTIOMIXHOTO KyTa MOK€ OyTH MPOBIJHOIO 17€€I0 PO3B’SA3aHHS K CYTO
reoMeTpuYHMX 3a1a4[ 1], Tak 1 3aBmanb 3 anredpu [2]. o Toro x, 4acTo 3a 10MOMOT0I0
caMe KyTiB MO)XHa BCTAHOBHTHU 3B’S30K MK aireOpaiyHUM TO TE€OMETPUYHUM
(bopMyIIIOBaHHSIM 3aB/IaHHS.

HaBeaemo yotupu mpoBigHi 171e1 BUKOPUCTAHHS METOAY JIOTMOMIKHOIO KyTa Ta
MIPUKJIAIU 1X 3aCTOCYBAHH.

Ines 1. 3a0na poss’a3yeanns ceomempuyHux 3a0a4 Ha 0OYUCTEHHS YU O0B8E0EHHS.
yacmo 8apmo esecmu 00 po32isdy SAKUUCHL OOUH HeGIOOMUU Kym (4u OeKilbKa
Hesidomux Kymis). /lani 3a38unaii supaxicaroms iHuli Kymu uepes ygeoeti 00 po32isioy,
ma 3Haxo0amv ix i3 Ne6HO20 PIGHAHHA, AO0 008005IMb i3 IX GUKOPUCTIAHHAM NEBHI
MeepOIHCEeHHs.

IIpukiaang BUKOPUCTAHHS.

VY naHOMy rOCTPOKYTHOMY TPUKYTHUKY ABC Touka / — IEHTp BIHMCAHOIO KOJa,
touka H — oproueHntp. Bigomo, 1m0 Touku A4, I, H, C Hanexatb 0OTHOMY KOJIy. 3HANH I Th
kyT ABC.

Inesi 2. 3a0na po36’sa3ysanns ceomempuyHux 3a0a4 Ha OOYUCTIEHHS YU 00BEOEHHS.
MOJICHA 88ecmu 00 pO321A0Y AKUUCL 00UH HeBIOOMUL KYyM (YU OeKilbKa HeBi0oMUX
Kymig). [lani eupazumu iHwi Kymu ma CMOPOHU, SGUKOPUCMOBYIOUU NPU UbOMY
MmpueoHoMempu4Hi QYHKYii, ma ckiacmu nesHe mpucoHomempuine piguanns. llicis
1020 pO38 SI3AHHA MOMCHA 3HAUMU WIYKAHI KYyMu YU CMOPOHU aO0 008eCmu NegHi
MBepPOIHCEeHHS.

IIpukiaang BUKOPUCTAHHS.

VY tpuxkytHuKy ABC 3 KyTOoM B, 110 nopiBHIOE 60°, BiOMIi pajilyCy BOUCAHOTO Ta

30BHIBIMCAHOTO Kim: r=~/3—1, v, = V3 +1. 3uaiinite Hesigomi KyTH TPUKyTHHKA

ABC.
JoBenennsi. Hexall /- LieHTp BIMCAHOTIO Koja, /, - IEHTP 30BHIBIMCAHOIO KOJIA, 1110

JEeKUTh HaBIpoTu BepiinHU B. IIpoBenemo pantycu nanux kil /K ta [,L y TOYKH

JNOTHKY 3 PSAMOXO BA (nuB. puc.l).
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Puc. 1 Imoctparis 10 npukiaay BUKOpUCTaHHS 1]1e1 2

I3 npsiMOKyTHUX TpUKYTHUKIB /KB Ta [,LB otpumyeMo: BK = r , BL = L
tan30° tan 30°
, 3Bk KL = tr _30 . Ilozmaunmo kyt [I4AK yepe3 «. llenTpu BIIHMCAHOTO Ta
an

30BHIBIIUCAHOTO KIJ JIeXKaTh BIAMNOBIZHO Ha OIiCEKTpUCcax BHYTPIIIHBOTO Ta
30BHIIIHBOTO KyTiB Tipu BepiiuHi A TpukyTHuka ABC. OCKiIbKA BIAMOBIIHI
BHYTPILIHINA Ta 30BHILNIHIN KyTH € CYMDKHUMH, iXHI OICEKTPUCH MEPHEHAUKYISPHI.
3BiacH BUILIMBAE, O KYT /,AL nopiBHIO€ 90°—¢ . I3 NpAMOKYTHHUX TPUKYTHHKIB

r r

IKA ta I,LA  orpumyemo: AK = , AL=—=—— 3BiIKH
tan o tan(90° — «r)
KL=—" 45
tana tan(90° - )
n—r r A

OTpuUMyEMO TPUTOHOMETPUYHE pIBHAHHA, KL = = + .
Pty P P P tan30° tana tan(90°—a)
\/—

tan o

ITijicTaBIsSEMO YHMCIIOB] 3HAYeHHS: 2+/3 = (\/§ +1)tan . Hexait tana = x,

TOJI: (\/5 +1)x* — 2\3x + (\/5 —1)x=0. Po3B’sa3yeMo J1laHe KBaJipaTHE PiBHIHHS 1

3+1 . .
OTPUMYEMO: X = g . Po3msiHemMo 1Ba MOJIMBI BUTNIaJKK: 1) tana = x =1, 3Biaku
+

a =45°, a HeBIOM1 KyTH TpUKyTHHKa - 90° Ta 30°; 2) tana =x=

\/5 -1 3BIIKHU
\/_ 9

«=15°. Tilicno, tan]5° = tan(45° —30°) = 042" —tan30” _ f V31
I+tan45°-tan30° |, 1 NS
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rOCTpUM KyT OTHO3HAYHO BU3HAYAETHCS 32 CBOIM TaHTeHCOM. OTKe, 1y IbOMY BUIIAJKY
HEBIJIOMI KyTH TPUKyTHHKA TOpiBHIOIOTH 30° Ta 90°.

Ines 3. 3a0na poss’a3yeanns ceomempuyHux 3a0a4 Ha 0OYUCTEHHS YU O0B8E0EHH .
MOJICHA 88eCmuU 00 pO32180Y AKULCL 00UH HeBi0oMUll Kym (YU OeKilbKa He@i0OMUX
Kkymig). [ani eupasumu iHwi Kymu ma CMOPOHU, BUKOPUCOBYIOUU NPU UbOMY
mpuzconomempuydni  @QyHkyii. [[nsa  nodanvuioco po3e’a3y8aHHs 30Ul MOMCHA
cKopucmamucs —AK ~ NIAHIMempuuHumMu  gakmamuy, maxK [ 61ACMUBOCAMU
MPULOHOMEMPUYHUX DYHKYIU, A MAKOIIC BI0OMUMU alleeOpaiunumu gaxmamu.

IIpukinax BUKOPUCTAHHS.

Posrnsinemo tpukytHUK ABC, a TAaKOX TOYKH JOTHKY 30BHIBNUCAHUX Kin D, E, F
Ha cropoHax AB, BC, AC BianoBigHo; S Ta R — mjolia Ta pajlyc OMUCAHOTo KoJja.

JIOBEIiTh: % <DE +EF + DF <3\/3R.

Inest 4. 3a0na po3s’sa3ysanns ancebpaiunux 3a0a4 HA OOUUCTIEHHS YU O0BEOEHHS.
MOJICHA 88ecmu 00 pO32lA0Y AKUUCL 00UH HeBIOOMULL KYyM (YU OeKilbKa HeBi0oMUX
Kymis). /lani eupasumu 3MiHHI ma 6upaszu 3 HUMU 3 YMOBU 3a0ayi, BUKOPUCHOBYIOUU
mpucoHomempudti QhyHKYii 6gedenux Kymie ma ixui enracmugocmi. s nooanvuio2o
PO38 A3Y8AHHA  3A0AYl MOJCHA CKOPUCMAMUC opmynamu Ol NepemeopeHHs.
MPUSOHOMEMPULHUX GUDA3IE.

IIpukiaang BUKOPUCTAHHS.

Jnst  mOBIIBHUX JOJATHUX dwWcen a, b, ¢, d J1OBediTh HEPIBHICTh:
a+1 b*+1 +1 d*+1
+ + +
a+b b+c c+d d+a

OTxe, 11€s1 BBEJIEHHS JOTIOMIXHOTO KyTa MOXe OyTH yCHIIIHO BUKOPHCTaHa Ha
ypokax anredopu ta reomerpii y 33CO, mpu miAroToBIl MIKOJISPIB O MAaTEMAaTHUHHUX
3MaraHb.

>4.

JIITEPATYPA

1. LLA. Kymaip. MeToau po3B’si3aHHs 3a1a4 3 reomeTpii / Kuis: « AGpucy, 1994. 464 c.
2. A. T. Mepansk, B. b. [Tonoucekuii, FO. M. Pab6inoBuu, M. C. fxip. Tpuronomerpisi:
Bunmocs po3s’sizyBaru 3aaaui / K.: Tenesa, 2008. 352 c.

_ HEPEBEPHYTE HABYAHHA:
HOBUM ITIAXIA Y BIATBOPEHHI OCBITHBOI'O ITPOIECY

BikTopisa Ky3nenosa
Xaprxiscokuu HayionanvHul yHieepcumem imeni B. H. Kapasina, m. Xapkie

[TepeBepnyte nHaBuanus (Flipped Classroom) — 11e iHHOBalIiHMWNA MEJATOTTYHUHN MAXI, 10
neperidaaae TpaﬂHHiﬁHy MOACJIb HaBYaHHA, A€ OCHOBHA 4YaCTHHA JICKI_[ﬁ Y1 MPAKTUYHOI'0 3aHATTS
B110YBA€THCS 11032 AyAUTOPIEIO, & AYAUTOPHUIN Yac BUKOPUCTOBYETHCS ISl aKTUBHUX (OopM poOOTH,
TaKWX SK BHUPIIICHHS 3aBJaHb, NUCKYCii Ta mpakTH4Hi BrpaBH. CTyIEHTH OTPUMYIOTH JOCTYII JIO
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B1JICOYPOKIB, JICKIIIHHUX MarepiaiiB abo IHIIUX PECypCiB IS CAMOCTIHHOTO OMpAaIlOBaHHS 3HAHBb
nepen 3aHATTAM. Lle 103BoNsie CTyIeHTaM BIIACHUM TEMIIOM OCBOIOBAaTH Marepiall Ta aKTUBHO
3aJlydaTucsl 710 YpOKiB, mo0 3acBoitm mwiMOOKI 3HaHHA. [lepeBepHyTe HaBUYaHHS CTBOPHIIO
MOKJIMBICTh, HACAMITIEPEl, TPOIOBKUTH HAaBUAIBHUH MpoIIeC, y Cymneped BiliHi.

Knrouosi cnosa: mepeBepHyTe HaBUAaHHS, CAMOCTIMHE OIpaIlfOBaHHS, CAMOCTIHHHMMA TEMIT
HABUYAHHS, BiJICOJICKIIis.

FLIPPED CLASSROOM:
ANEW APPROACH TO EDUCATIONAL PROCESS
TRANSFORMATION

Victoriia Kuznietsova
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

Flipped Classroom is an innovative pedagogical approach that redefines the traditional model of
teaching, where the main part of the lecture or practical session takes place outside the classroom,
and classroom time is used for active forms of work such as problem-solving, discussions, and
practical exercises. Students gain access to video lessons, lecture materials, or other resources for
self-study before the session. This allows students to learn at their own pace and actively engage in
lessons to acquire deep knowledge. Flipped Classroom has created the opportunity, above all, to
continue the learning process amidst the war.

Keywords: flipped learning, self-study, self-paced learning, video lecture.

Hose mpeba cmeoprosamu 6 nomi uona,

a cmape came nPoo0BI}CYE ICHY8AMU 1

Mmeepoo MpUMAEMbCsL HA MUTUYSX 36UUKU.
O. I'epyen

InHOBalii B HaBYAIBLHOMY TPOLECI MOXKYTh MOKPAIIUTH 3pPO3YMIHHS Ta
3alliKaBJICHICTh CTYAEHTIB Yy MareMaruili, poOmsud ii OUIbII JOCTYNHOKO Ta
3aXOIUIMBOI0. 31 CBOTO JOCBidy, 3a3Hauy, IO JAWCTaHIIfHE HAaBYaHHS CTajo
HEBiJ]’€EMHOIO YaCTHHOIO OCBITHBOTO TIPOIIECY B YKpaiHCHhKHMII HaBYAJIBHHUX 3aKJIajax
Buioi ocBiTd. Ille 3 waciB BcecBiTHROI maHuemii covid-19 ocCBITHIM Tpolec B
YKpaTHCHKUX 3aKjIa/iaX BHUIIOI OCBITH CTaB Mepe]l BUKIMKOM, 3BHYHE OQd-JIaliH s
HAIIOr0 CYCMUJIBCTBO CTajO0 HE MOXJIMBUM Ta HEOOXiIHO Oyno Ay»Ke IIBHJIKE
BIIPOBA/KEHHS 1HHOBALIMHUX TEXHOJIOTIM MijJ Yac JUCTaHIiiHOTO HaBuyaHHs. Came
BUKOPUCTaHHS 1HHOBAIIMHUX TEXHOJOTIH  JWCTAHIIMHOTO HABYAHHS B HAIIOMY
HaBYAJILHOMY 3aKJIa/Il JIOTIOMOTJIO 30€perTy OCBITHIN MPOIEC Ha BUCOKOMY PIBHI.

Boke miciist moBHOMAcIITaOHOTO B BTOPTHEHHSI HA TEpUTOPii YKpaiHu, 0COOIUBO
y M. XapkiB, 24.02.2022 poky HaBUaHHS B pexxuMi od-1aifH cTasio OCTaTOYHO HE
MO>KJIMBE 1 HaM JIOBEJIOCH MOBHICTIO MEPENTH B OH-JIalH (hopMaT Ta po3poOiIsITH CBOI
METOJIU 3 YPaxXyBaHHIM 3aMUTy CYCIiJIbCTBA.

Ocobucro s, K BUKIaga4d 3 6araTopiyHUM CTaKeM, IPUHIILIA 0 BUCHOBKY, IO
OH-JaiH (opmar Moxe He Jumie OyTH BUMYIIEHHM 3aXOI0M, ajie 1 JOAATKOBOIO
MOYKJIMBOCTI JUIS CTIOHYKAaHHSI CTYJICHTCTBA JI0 CAMOCTIHHOI Ta MOrHOIeHOT pOOOTH Yy
BMBYCHHI MaTeMaTHKH. 3HaXiJKOI UII MEHE Ha IbOMY IUIAXY CTall0 MEPEBEPHYTE
napuyanHs ("flipped learning"). B 1iboMy miciii noTpiOHO MOSCHUTH, 110 B MUHYJIOMY
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POIIl OKpPIM aKTUBHHUX OOCTPLIIB B MicTI XapKOBi, HAC CHITKAJIO III€ OJ{HA CKJIATHICTh -
CHUCTEMAaTU4HE BIJKIIIOYCHHS CBITJA, TOMY HaJaHHs JIEKIIMHUX BIJE€O Ha JOMAIIHE
O3HAOMJIEHHS B3arajii J1ajJo MOXJIMBICTh yYHSM O3HAaOMHUTHUCH 3 MarepiajioM B
KOM(OPTHUN Ta MOXIMBHUN IS HUX Yac HE CTABIAYU iX B 3aJIEKHICTH BiJl 4yacy
MOJIaHHSA €JIeKTpOoeHeprii. BiAmoBimHO 10 cuTyarii, Mo CKIanxacs Ta Marouu Oa’KaHHS
AKMMOCh YMHOM HE 3Ba)XKalOYM Ha MO[ll, MPOJOBXKYBATH HaBUAJIBHHUM Mpolec, s
3HAWIIIA JOBOJI I[IKAaBUW THUIT OpraHi3allii HaBYaJIbHOTO TIPOIIECY, SIK MEepPEBEPHYTE
HaBYAHHS

ITepeepnyte HaBuanHs ("flipped learning") OyB 3anpononoBanuii y 2007 porri
yunsiM Bymmanncekoi mkonu B mTari Komopamo (CILLIA) nBoma BuuTensmu
npuponHuuux Hayk — Jl>xkonaranom beprmanom ta Aaponom CamcoM. Bonu moBro
PO3MIISAIAId MOXKJIMBOCTI 3a0€3MEUYUTH CBOI JIEKI[T JUIi CIIOPTCMEHIB, SIKI 4acTo
BIJICYTHI Ha 3aHATTAX. 3 4acCOM LIS 1/1esl pO3BUHYJIACS Y HOBUM OCBITHIN HampsiM, aje
criovarky 1e Oynu 3BuyaiiHi mpesentanii PowerPoint, 10 sxux BuKiIagadl goAaBaiu
rOJIOCOBHI CyNpoOBiJl Ta po3MillyBaid B Mepexi I[ntepner. Homatiss mpunuumy
HaByaHHs y (opmari "flipped learning" monsirae y TOMy, 1m0 OCHOBHE BUBYCHHS
HOBOTO Marepialy y4YHSMHU BinOyBaeTbCs BIOMAa, a 4Yac ayguTOpPHOI poOOTH
BIIBOIUTHCS HAa BHUKOHAHHS MPAKTUYHUX 3aBlaHb, BIpaB, JaOOPAaTOPHHUX Ta
MPaKTUYHUX JOCIIHKEHb, IHAUBITyalbH1 KOHCYJIbTAIl BUMTENS Ta iHIIe. BiamosigHo
1151 HOBALIiSI TOTIOMOTYIA MPOIOBKUTH MEH1 BUKJIAIaTH, a CTY/ICHTaM HaBUaTHCS.

JIist 3MiCHEHHS] HaBYaJIbHOTO Tpolecy y (opmari NeperopHyToro HaBYAHHS
MO>KHA BUJILJTUTH KITFOUOB1 ITyHKTH:

Poni Bukiazada ta cryzenra: B nepeBepHyTOMYy HaBYaHH1 BUUTEN BUCTYTAOTH B
pouti haculiTaTopiB, IO COPUSIOTH HABYAHHIO, & YUHI CTaIOTh AKTUBHUMU Y4aCHUKaAMU
npolecy, BIANOBIAaIbHIMU 32 BIaCHE HABUYAHHS.

InauBiayanizanis HaBuaHHs: KojkeH CTyAeHT MOXe HaBYaTUCS 32 CBOIM BIACHUM
TEMIIOM Ta BIAMOBIAHO IO CBOiX MOTpPeO Ta IHTEPECIB, OCKUIBKH MaTepiaiu AOCTYIHI
IS CAMOCTIMHOTO OTIPAIIOBAHHS.

AKTHBHA npakTuka: Yac Ha 3aHATTI BUAKOPUCTOBYETHCS AJI BUPIIIICHHS 3aBAaHb,
0OroBOpEHHS KOHLIEMIIH, MPOBEACHHS JOCIIKEeHb Ta 1HIINX (OpM aKTUBHOI poOOTH,
10 CIpuUs€e MHOOKOMY 3aCBOEHHIO Marepiaiy.

Po3BUTOK KpUTHYHOTO MHCIEHHS Ta criBmpaii: [lepeBepHyTe HaBYaHHS CIIpHSE
PO3BUTKY KPUTUYHOTO MUCIICHHS, aHAI3y Ta CHIBIpaLll MK YYHIMH 1] 4ac CIIUTbHOT
pooOTH.

Oco0OnuBy yBary MHOIO NPHUIUIEHO TaKUM MYJIBTUMEIIMHUM pecypcaMm SK
CTBOPEHHS BIJIEO JIEKI[IM, MpEe3eHTalllii Ta PO3CUIKY HaBYaJbHUX TMOCIOHUKIB B
esniekTpoHHoMy (dopmari. [Inathopma ZOOM n103BoJIsIE 3aNUCATH «GKUBY» JIEKIIIIO, IO
y TMOAAJBLIOMY JAa€ MOXJIMBICTh CTYAEHTAaM OIPAIlOBATH Marepiall CaMOCTIHHO Yy
BUIIAJIKAX, KOJIM, MO-TepIle, TOJyYUTHUCS A0 3aHATTSA 3 MEBHUX NMPUYUH BOHU HE
3Momu, abo, Mo-JIpyre, CaMOCTIMHO OMpalloBaTy 1€ pa3 HagaHuil marepiai. [loTim,
Bke Ha 3aHATTsIX B ZOOM, a6o B Google Work Space cTyneHTH BUKOHYIOTh TPAKTUYHI
3aBmaHHs. TakoXk, 3 ypaxyBaHHSIM CHCTEMHOTO BIIKJIFOUEHHS CBITJIA, MEHI JIOBEJIOCH
JOJATKOBO CTBOPIOBATH Tpymu y Mepexi  “telegram” (umeir MeceHmKep mayxe
NOMYJISIPHUIM cepell YKPaiHChKOTO CTYAEHTCTBA) Ui KOJEKTUBHOTO OOTOBOPEHHS
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JIEKI[IHHOTO Martepiaily (HaJaHUW mepe 3aHATTIM), 0 TaKOoXK 3POOUII0 MOXKJIMBUM
J0AATKOBO PO3BUBATU B3a€MO/III0 MIXK CTYIGHTAMU Ta MIATPUMYBATH 1HTEPEC IO MOTO
npeaMeTa. Takok, 1HOAI, Oylu BHUKOPHCTAaHI PECYypCHI MOXKIMBOCTI MaTeMaTHYHUX
nonatkiB GeoGebra st gemoHcTpariii HU3KM 3a1ad 3 AHaIITHIHOI TeomeTpii (Ha
IUTOIHMHI Ta Y IPOCTOP1), AEAKHX T€OMETPUUHHUX Ta (PI3UYHHUX 3aCTOCYHKIB IHTETPAJIiB
PimaHa. a TakoX JOCIIKEHHSI BUTIQAKOBUX BETTMYHH (IMCKPETHUX Ta HEMIEPEPBHUX ) Y
Teopii iimoBipHOCTEH Ta cTatucTHii. Lleit pecypce ayxe nomomarae y Biyamtizarii X
3a/lad Ta BUKJIMKA€E 3aIIKABJIEHICTh y CTYIEHTIB JI0 IUX JIOBOJII CKJIQJIHUX TEM.
BignoBimHo OyB CTBOpeHHM Bijeomarepiall Mpo III PEeCypcd, Ta 3aBJaHHs Ha
CaMOCTIHE OIpaloBaHHS 3 TMOAAJBIIMM OOrOBOPEHHSIM BXE Ha MPaKTUYHUX
3aHATTSIX.

[lepenik AUCIUIUTIH Ta TEM, A0 SKUX OYyJI0 3aCTOCOBAHO 1I€i MPUHIINIT:

Jucouminina «MaTteMaTudHi MeToau B Olojorii», tema: «MeToj HaWMEHIINX
kBajapariBy, «Emementn komOinaropuku. Kriacuune BH3HAueHHS WMOBIPHOCTI»,
010710T19HUN (PAKYIBTET, CHEIIANbHICTD «010TEXHOJIOT 1S, O101HKEHEP1S.

Hucuumnnina «Buia maremaruka», Temu: « KpuBi Apyroro nopsaKy Ha MIOIIKHI.
JlocnmipkeHHsT KaHOHIYHOTO pIBHSAHHSA mapabomuy, «JlochimkeHHs QyHKOiA 3a
J0TOMOror0  moxigHoi», «®Popmymu Teiinopa», «HeBusHaueHnuit iHTErpam»,
«BuzHauenuit 1HTErpasl Ta Oro 3aCTOCYHKWY», (PaKyIbTET KOMI IOTEPHUX HayK.

Taxkum urHOM, 3ayBaxyto, 110 LEH Mpolec 3A00yTTs, nepeaadi il mpoayKyBaHHS
3HaHb B JAMCTaHIIMHOMY (opMari MOBUHEH CIPUATH 1HTEHCU]IKAIT Ta MOAEpHI3aLlil
HaBYaHHS, PO3BUBATH TBOPYMM MiAXiJ 1 OCOOMCTICHUN MOTEHIIaI 3100yBadiB BUIIO1
ocBiTH. | sik OM He CKJIaanruch 0OCTaBUHU Y MaliOyTHROMY, MU SIK BUKJIaa4l TOBUHHI
3aBX/IM PO3BMBATHUCH Ta BIPOBA)KyBaTH 1HHOBAI[IHI METOJU B OCBITHIM MpoIiec, s
4oro HeoOXigHO OpaTu ydacTh y CTaKyBaHHI B IHIIMX KpaiHax Ta OOMIHIOBAaTHCh
IOCBIIOM 3 Kosieramu. [lepeBepHyTe HaBYAaHHS 3aCTOCOBYETHCS B PI3HMX OCBITHIX
KOHTEKCTaxX, BIJI 3arajJbHOOCBITHIX IIKIJ JO BHIIMX HaBYAJILHHMX 3aKIajiB, i€
BiI0yBa€ThCS AKTUBHE BIPOBA/PKCHHSI TEXHOJOTIA Ta IHHOBAIlM y HAaBYAIBHHM
npouec. Takok Xody 3a3HAUUTH, M0 JACSIKUX BUIIUMX Yy4OOBHX 3akiagax KpaH
€BpOMENCHKOTO COI03Y B3araji BeCh HaBYAJIBHUN Mpollec MOOYyJ0BAHO HA MPUHLIHUIII
MEPETOPHYTOTO HABYAHHS.

CONSTRUCTING AN INSCRIBED TRIANGLE IN TRACES OF

HEIGHT, MEDIAN AND BISECTOR USING GEOGEBRA

Viktor Lysytsya!, Jose Maria Carbé Gonzalez’
'V N. Karazin Kharkiv National University, Kharkiv, Ukraine
’Maths teacher in institute Escola Pia Matard, Barcelona, Spain

The paper discusses one problem for constructing a triangle inscribed in a circle. The stages of
constructing a triangle and the analysis of the relative position of the elements of the triangle (height,
bisector, median) are presented. A hypothesis is put forward about the property of a triangle
depending on the ratio of angles between the height and the bisector, the median and the bisector.

Keywords: triangle, circumscribed circle, median, height, bisector, geometric constructions,
Geogebra
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A triangle is the very first figure, which
cannot be decomposed into another kind of
simpler figures, and is therefore the first
foundation of any thing that has a bound
and a figure.

Giordano Bruno

Modern education is impossible without the use of computer technologies in the
learning process. To intensify the educational and cognitive activities of students in
different years, a number of mathematical packages have been created, such as Cabri,
Scatchpad, Cinderella, DG, GeoGebra, Gran3d, etc. Such computer platforms make it
possible to more actively involve students in the study of mathematics, to create an
atmosphere of research activity in the classroom. A number of scientific and
methodological works are devoted to the use of these environments in teaching school
mathematics, for example [1-3].

In this paper, we will consider the use of the GeoGebra package in geometry
lessons using the example of one construction problem. The use of mathematical
packages in geometry lessons to solve construction problems fulfills two important
tasks: firstly, it encourages students to analyze the properties of geometric shapes, and
secondly, it teaches them to effectively use the tools of the package (in this case, the
GeoGebra package).

Let's take a look at one construction problem.
A circle is given. Three points are placed
on it: H, M and B (Fig. 1). These points are
traces of the height, median, and bisector of a
triangle inscribed in a circle and drawn from
a single vertex. Traces are the points of
intersection of the continuation of the height,
medians and bisectors with the circumscribed
circle. At the same time, it is not known
which of the points is a trace of height, which
is a median, and which is a bisector. Task: to
restore the triangle.
Fig. 1.
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First, you need to analyze the task.
Note that there can be two options: either
all traces are the same, or they are all
different. If all traces coincide, then the
problem has an infinite number of
solutions. In this case, the solutions will be
isosceles triangles, the vertex of which will
be the point of intersection of the circle and
the line passing through the trace and the
center of the circle.

In the case when all traces are
different, we find out which point is a trace
of height, which is a trace of a bisector, and
which is a trace of a median. In this case,
vertex 4 is not the vertex of an isosceles triangle.

Fig. 2.
Note that only two traces cannot match. Either everyone is the same or everyone
is different. This follows from the properties of the height, median, and bisector of a

triangle drawn from one of its vertices.

Before constructing a triangle, students need to
analyze the problem. Suppose that the triangle is
constructed (Fig. 2). As follows from the properties
of the height, bisector and median of the triangle
drawn from the same vertex, the trace of the
bisector will be located between the traces of
height and median. We can choose one of the
extreme points as follows: height. So the problem
will have two solutions, depending on which point
we take as a trace of height.

Fig. 3.
Stages of excitement.
1. Let's take point H as a trace of height. Then point B will be the trace of the

bisector. If, on the circumscribed circle, the points J and K are deferred from the trace
of the bisectors such that the arcs BJ and BK are the same, then the line JK will be
parallel to the DC side of the triangle ADC (Fig. 3). This reasoning needs to be
substantiated. Students should remember that when equal angles rest on odes and the
same segment, their vertices describe a circle.

2. Through the point H, which is the trace of the height, we draw a line
perpendicular to the line JK. It will intersect the circumscribed circle at the vertex A of
the triangle you are looking for.

3. Through the center O of the circumscribed circle, we draw a line OMI1
perpendicular to the line JK. This line will pass through the middle of the DC side of
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the desired ADC triangle. Through point A (the found vertex of the triangle) and point
M (trace of the median) we draw a straight line AM, which will also pass through the
middle of the side DC. The intersection of these two lines will be the point M1 — the
middle of the side DC (Fig. 4).

4. Through the point M1 we draw a
line parallel to the line JK. It will intersect
the circumscribed circle at points D and C,
which are the other two vertices of the
triangle you are looking for.

The triangle is now complete.

Using the capabilities of Geo Gebra, it
is possible to conduct experiments by
changing the location of points H, B, M. In
the school geometry course, it is proved
that the bisector of the right angle of a right
triangle is also the bisector of the angle
between the height and the median of this
triangle drawn to the hypotenuse (Fig. 5).

Fig. 5. Fig. 6.

If we change the relative position of points H, B, M, we can see that when the
angle at the vertex A is acute, the angle between the bisector AB and the median AM
is smaller than the angle between the bisector AB and the height AH (Fig. 2). If the
angle at vertex A is obtuse, then vice versa the angle between bisector AB and median
AM is greater than the angle between bisector AB and height AH (Fig. 6). On the basis
of these experiments, the students can be asked to prove or disprove the following
statement:

Let the triangle DAC be given. From vertex A, the height AH, the bisector AB, and
the median AM are drawn to the side DC. If the angle A is acute, then the angle between
the bisector AB and the median AM is smaller than the angle between the bisector AB

and the height AH. If the angle A is obtuse, then the angle between the bisector AB and
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the median AM is greater than the angle between the bisector AB and the height AH.
The inverse is also true.
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BACTOCYBAHHA TECTYBAHb Y MATEMATUYHIN OCBITI:
HAUE®EKTUBHIIII ITA®POBI ILUIAT®OOPMU, IEPEBATH TA
HEJOJIIKH, IEPCIIEKTUBH

AHkeJ1a MakeqoHCbKA
Komynanvnuii 3axnao "Xapxiecoxuii niyeti Ne 82 Xapkiecvkoi micokoi paou”, m. Xapkie

B ymoBax ckoronenHnsi, konu ¢opMa HaBYaHHS — JAUCTAHIIHA, CYTTEBO 3pOCTAaE MOTpeda B
OHJIAMHOBUX IIaTopMax 1 cepBicax, sIKi HAQAAIOTh MOXJIMBICTh 3IIHCHUTH KOHTPOJIb OTPUMAHHUX
3HaHb y BHUNIAAl JUCTAHLIMHOTO TecTyBaHHS. CTaTTI0O MPUCBSIUEHO CyYaCHUM TECTOBUM
TEXHOJIOTiSIM, IO BUKOPHCTOBYIOTBCS [UIS OLIHKM Ta [IarHOCTUKH HAaBYAJbHUX JOCSITHEHb
3100yBadiB OCBITH ITiJI YaC KOHTPOJIO 3HAHb 13 MareMaTukd. METOI JaHOi CTaTTi € BUOKPEMHUTH
nepeBarn Ta HEIOJIKM TECTyBaHb, PO3NIAHYTH HaledekTuBHimI nudposi maarpopmu, sKi
JIOTIOMOXKYTh OIIIHUTH PiBEHb 3HAaHb 3/100yBadiB OCBITH TIiJ] YaC HABUYAHHS, Ta 3POOUTH BHUCHOBOK
CTOCOBHO NEPCIEKTUBY X BUKOPHCTAHHS Y MaiilOyTHbOMY.

Knrwouosi cnosa: Tect, TeCTyBaHHS, TECTOBI TEXHOJIOT1i, KOMIT'IOTEpHE TECTyBaHHsS, OCBITHII
NpOIIEeC, KOHTPOJIb 3HAHb.

THE USE OF TESTING IN MATHEMATICS EDUCATION: THE
MOST EFFECTIVE DIGITAL PLATFORMS, ADVANTAGES AND
DISADVANTAGES, PERSPECTIVES

Angela Makedonska
Communal institution "Kharkiv Lyceum No. 82 of the Kharkiv City Council”, Kharkiv, Ukraine

In today's conditions, when the form of education is distant, the need for online platforms and
services that facilitate the ability to control the acquired knowledge in the form of distance testing is
growing significantly. The scientific work is devoted for modern test technologies for evaluating and
diagnosing the educational achievements of students during the control of knowledge in Math. The
purpose of this study is to identify the advantages and disadvantages of testing, to consider the most
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effective digital platforms that will help to assess the level of knowledge of students during learning,
and to draw a conclusion regarding the prospects for future use.

Key words: test, testing, test technologies, computer testing, educational process, knowledge
control.

Tect (Bim anmm. test — mpoba, MepeBipka) — e CHCTeMa 3aBlAaHb 3POCTAIOYOL
CKJIaJIHOCTI, MoOy/oBaHa B MeBHiH (GopMi, 1110 103BOJISIE BUSIBUTH PiBEHb 3HAHb, YMIHb
1 HaBUYOK, OauWTH JOCATHEHHS KOXKHOTO YYHS Ha pI3HHMX eTamax HaBYajbHOI
TISIBHOCTI.

Bnepmie tepmin «Tect» OyB yBeneHHMM aMEpPUKAHCHKUM IcuxoyioroM JIx.
Kerremnom y 1890 porri.

BuxopucraHHs TECTiB B OCBITI MOK€ MaTH Pi3HOMaHiTHI (pOpMH: BOHU MOXYTh
CITYKUTH SIK IHCprMeHTOM HA TPOMDKHOMY €Tami HaBYaHHSA, Tak 1 B SKOCTI
e()EeKTUBHOTO 1HCTPYMEHTY ISl y3araJIbHCHHsI Ta OI[IHIOBAaHHS 3HaHb Ta PO3BHUTKY
3100yBaviB OCBITH 3 KOHKPETHOT TEMH YU PO3ALTY. Takok MOKHa BUKOPHCTOBYBATH
TECTH SIK KIFOYOBHI KOMIIOHEHT ITiICYMKOBOTO icraty [1].

[TepeBaru, siKi CTUMYIIOIOTh YYHTENB BUKOPHCTOBYBAaTH TECTH Ha YpPOKax
MaTeMaTHKU:

- 3m00yBadl OCBITM TIOBMHHI CKJIQJaTH ICTIMTH y BHIJISAI TECTIB, 1€ CIPHUSE
00'€eKTHBHIN OLIHI] TXHIX 3HAHD;

- JI03BOJISIIOTH  PAIliOHATBHO BUKOPHUCTOBYBATH Yac YPOKY, 3a0e3Medyroun
mBUAKE Ta €()EKTUBHE OLIIHIOBAHHS,

- OXOIUTIOIOTh BENUKHH 0OCAT Marepiany, JOIMOMararoud BYHUTEINSIM OILIHUTH
piBEHBb PO3yMiHHS 3100yBa4aMu OCBITH PI3HUX aCHEKTIB MaTEeMaTHKH;

- JI03BOJISIIOTH BUSBUTH CIa0K1 MICIIS Ta 3a0€3MEUUTH 3BOPOTHUH 3B'S30K;

- CTUMYJIIOIOTH IHTEpEC IO MaTEMAaTUKHU cepe]l 3700yBayiB OCBITH;

- BHUKOHAaHHS TECTiB (pOpMye MOTHBAIIIO Ui CUCTEMAaTHYHOI MIArOTOBKH, IO
CHpHUS€E PO3BUTKY TUCIHUIUIIHU Ta HABUYOK CaMOCTIHHOT poOOTH [2].

Posrsinemo HaiOubl ontuMaibHl IUQPPOBI miaargopmu, ki 3abe3MedyroTh
MO>KJIMBICTh OL[IHUTHU PIBEHb 3aCBOEHHS HABYAJILHOTO MaTepialy 3100yBayaMH OCBITH
M1]] 9ac MPOBEACHHS NUCTAHIIHHOTO HABYAHHS:

Classtime — 11e iHTEpHET-TIATGOpPMA, 10 HATAE MOMKIIMBICTH CTBOPIOBATH BJIACHI
TECTH PI3HUX BUJIIB a00 BUKOPHUCTOBYBATH TOTOBI 3alIUTAHHS 3 PI3HUX MPEIMETIB s
IIPOBEICHHS IIBUIKOTO TECTyBaHHS uepe3 cMapTdoHu. Takox goctymHa Oi0mioTexa
rotoBux TecTiB. [lnardopma € 6e3komTroBHOIO [3].

Human — ne ykpaiHchKka OCBITHS Tuiatdopma, CIpsMOBaHa Ha 3aKJIaJd OCBITH.
Bona o3Boisie cCTBOprOBaTH TECTOBI 3aBIaHHS Pi3HUX THUIIIB, POBOJUTH OI[IHFOBAHHS,
3aBaHTA)XyBaTW HaBYallbHI Marepialid, BECTH EINEKTPOHHUN KypHal YCIIINTHOCTI
3100yBaviB OCBITH Ta B3a€MOJIISITH 3 HUIMU Ta IXHIMH OaTbKaMH.

ClassMarker — ne mnardgopma 3 posmmpeHuM (PyHKIIOHAJIOM JJsi CTBOPEHHS
PI3HOMAaHITHUX TECTIB Ta OHJIAMH-1cNIUTIB. BoHa 103BOIIsIE peecTpyBaT KOPUCTYBaUiB
y Tpymax, OTpPUMYBaTH MUTTEBI PE3yJbTaTH OI[IHIOBAHHSI T TIPOBOIUTU TECTYBAHHS JI0
1000 xopuctyBauiB onHoudacHo. [Tnardopma € 6e3xkomToBHOO [4].

Vseosvita — OCBITHIN cepBiC JJsi CTBOPEHHS TECTIB Ta MPOBEICHHS OHJIAMH-
TECTYBaHHS 3 HaBYaIbHOIO MeTOr0. Leit pecypc € 6e3komToBHUM [5].
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Onlinetestpad — 1e yHiBepcalbHMI CcepBIC Il MPOBEACHHsS TECTyBaHb Ta
HABYaHHA, SKAA Mae 3pydHuil 1HTepdeiic craructuku. Ilmardopma Takox
Oe3KomToBHA [6].

Matematikatests — matrdopma, 110 MICTUTh TOTOBI 3aBAAHHS TECTOBOI (HOPMU
CEpeNHbOI CKIIATHOCTI caMe 3 MaTeMaTHKu [7].

Buiesragani mmargopMu 103BONISIOTH T€HEPYBAaTH TECTU PIZHUX (POpMATIB,
BKJTFOUAIOYH Ti, 110 TIEpea0adaroTh: OHY NMPaBUIbHY BIAMOBIAb, KUTbKA MPABUIBHUX
BIJIMOBIACH, BIAMOBIAI TUIy 'mpaBaa/Henparnaa', BBEACHHS TEKCTY, BCTAHOBJICHHSI
BiAMOBiAHOCTI (1/KijbKa BIAMOBIIEH B PAMKY), BUSHAUCHHS TOPSJIKY, BUOIp TEKCTY,
BUOIp 00J1aCTi Ta 3aITIOBHEHHS MTPOIYCKIB.

VY nmopiBHSHHI 3 1HIIUMHU TUTaTGopMaMu riepesary Bifgaaro miardopmi Classtime,
TOMY II1O:

- 3700yBavi OCBITH MOXYTh IIPUETHATHUCS JI0 cecli 0e3 He0OX1THOCTI peecTpaliii;

- ICHY€ MOXJIUBICTh CTBOPEHHS KJIaciB 13 BUKOPUCTAHHSAM yUHIBCHKUX aKayHTIB;

- 1watrgopma J03BOJSIE BIACTEXKYBAaTH yCl BIAMOBIAI 3100yBadyiB OCBITH Yy
pearibHOMY Yaci;

- 3HAYHO 3a0UIAJIKY€ Yac MPH OLIHIOBaHHI POOIT;

- OIIIHIOBaHHS BiI0YyBAETHCS MUTTEBO JIJISI BCHOTO KJIACY;

- 3a 0akaHHAM 3/100yBaya OCBITH BUKOHaHY pOOOTY MOKHA BIIPABUTU Y
dopmari Excel Ta PDF nns nepernsny;

- miatdopma TeHEPYE 3BITH JJIs aIMIHICTpAIlii;

- ICHy€ MOXJIMBICTh TEpEeMilllyBaHHS 3alUTaHbh Ta HaJAIITYBaHHS dYacy s
MiTPUMaHHS aKaJIeMIqHO1 T00POUYECHOCTI;

- imTerpariis 3 Google classroom BiKpHUBa€ 101aTKOBI MOXKJIUBOCTI;

- HasBHICTbh KOMAaHIHUX 1TOp, K1 COPUSAIOTH OUTBIN €()eKTUBHIN B3aEMOI11 YUHIB.

Hemomiku BHUKOpHCTAaHHS TECTOBMX 3aBIaHb MO)XKHa BHU3HAUWUTH HACTYITHUM
YHHOM:

- BIJICYTHICTb TapaHTii MIOJ0 peajlbHUX 3HAHb 3700yBadiB OCBITH, OCKUIBKH 1CHYE
MO>KJIMBICTh BraJlyBaHHsI BIJMOBIAl Y4 HABMHCHOTO BUOOPY;

- BIJICYTHICTb IIPOCTOPY ISl PO3BUTKY MOBIICHHS, OCKUIBKH T€CTOBI 3aBJaHHS 4acTO
O00OMEXYIOThCSI KOPOTKHMH BIAMOBIIIMU a00 BUOOPOM 31 CITUCKY;

- TICHXOJIOTIYHI aCNEeKTH, TaKl K CTaHIAPTU3AIls MUCIEHHS, MOXKYTh MPU3BECTH 0
ITHOPYBaHHS 1HAMBIIyaJbHUX OCOONMBOCTEH OCOOMCTOCTI Ta ii YHIKaJIbHOTO
MiX01y 0 BUBUCHHS Matepiany [8].

OmnyaiiH TeCcTyBaHHS TMPEACTaBIsi€ COOO BKpail THYYKHH METOH 3aTydeHHS
3m100yBaviB  OCBITH JO aKTUBHOTO OCBITHBOTO TIPOIECY, CIPOMOXXKHHHA JIETKO
MEPEXOIUTH BiJl MPOCTHX 3aBIaHb JI0 CKJIaTHUX. BOHO CTUMYIIOE yUHIB 10 OTPUMAaHHS
HOBHIX 3HaHb i3 BUKOPHUCTaHHSM BJIACHOTO JOCBiIY, @ HE MEXaHIYHOTO 3aydyBaHHs
TOTOBUX pE3yJbTaTiB HaBUaHHSA. Takud MiAXiA CHOpHSIE PO3BUTKY KPUTHUYHOTO
MUCJICHHS Ta TBOPYOIrO MOTEHLIaNy 3100yBayiB OCBITH, MIABHILYE IXHINA 1HTEpeEC 1
MOTHBAIlIIO O HaBYaHHS. Y 3aKJajl OCBITH € BXKE 3HAYHUU JOCBIJ Y PO3pOOIl Ta
MPAKTUYHOMY BUKOPHCTAHHI €JIEKTPOHHUX TECTiB. TWM HE MEHIe, TBOPYl BUMTEINI
3aBXKIM MPArHyTh YAOCKOHAIUTH OCBITHIM MPOIIEC, 110 CIPUSE TOCTIHHOMY PO3BUTKY
TEXHOJIOT1H TeCTyBaHHS.
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3PYUHICTb, HAJIMHICTH TA JOCTYIHICTh BUKOPUCTAHHS
IMJAT®OPMHU ZOOM Y JUCTAHIIMHOMY BUKJIAJAHHI
MATEMATHUKMU Y 3AKJIAJAX OCBITH

Oabra Manumena
Komynanvnuii 3axnao «Xapxiscokuti niyeii Nel 16 Xapkiecvkoi micvkoi paduy, m. Xapkis

CuCTEeMHO OIliHeHI 3pYYHICTh, MPOCTOTA Ta JOCTYMHICTh U1 BYHUTEINIB Ta yYHIB I1aTGopmMu
Zoom Ha ypoKax MaTeMaTHKW B CEpeHiil Ta crapuiiii ImKom 3akiadiB  CepeaHbOi OCBITH.
PosrnsinyTo mepeBarn Ta HEAOJIKM BHKOPUCTAHHS IuiaTopMu Zoom TPH JUCTAHIIWHIA (opmi
HaB4yaHHsI. ChOpMOBAHO BUCHOBKHU 010 MOKIIUBOCTI ITUPOKOTO BIPOBAHKCHHS 3aIPOTIOHOBAHOTO
MIIX0My TIPH BUBUYEHHI SIK alreOpH, Tak 1 TeOMETpii MpH AUCTAHIIHHOMY HaBYaHHI Y CEepelHii Ta
CTapILii MIKOMTI.

Knrwouosi cnosa: nucraHiiiiHe HaBYaHHS, MaTeMaTHKa, IHTEPAKTUBHICTh YUYHIB, aHIMAIlisl MPH
BUKJIaJIaHHI HOBOTO MaTtepiaiy, MOCTiHHMI KOHTPOJb 3aCBOEHHS MaTepiany, 3alliKaBJICHICTh Ta
aKTUBHICTh YYHIB, TOTPUMaHHSI HOPM aKaJIeMIYHOI JOOPOYECHOCTI, SKICHE HaBYAHHS, PE3yJIbTaTH
3HO ta HMT.

CONVENIENCE, RELIABILITY AND VAILABILITY OF ZOOM
PLATFORM IN DISTANCE TEACHING OF MATHEMATICS
AT SCHOOL

Olga Malysheva
Communal institution "Kharkiv Lyceum Ne 116 of the Kharkiv City Council", Kharkiv,
Ukraine

Combination of Zoom platform with animated programs of PowerPoint gives opportunities to
the Maths teacher to interact with every student in class at any moment during the lesson “in the real
time” which proved the high evaluation of the gained knowledge. Convenience, reliability and
availability of the programmes became key in organising an easy process of distance teaching of
Maths to schoolchildren. The NMT (National Multimedia Test) and SFC (State Final Certification)
proved the effectiveness and potential of the offered approach.
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Keywords: the controlled from distance studies, interactive communication "directly real-time",
cooperation simultaneously, availability of hardware, comfort of the use, objective control of
knowledge, quality of knowledge.

Xmo npacne Oocsemu yini, mou wyKae
MONCIUBOCMIT Ol 1T OOCACHEHHS, XMO He
Mae  Oadxcanms — nepemazamu, — WLYKA€E
BUNPABOAHHS CB0IM NOPAZKAM.

3azanvro sidoma myopicme.

HucranuiiiHa (opMa HaBYaHHS MPUBHECA HEMPOCTI BUKJIMKHU 10 HaBYAJIHHOTO
mporiecy y cepenHid ta crapurii mkomi. Jocoimkenns PIZA ta pesyasraru HMT
CBIJYaTh, IO MIKOJSIPI YKpaiHM MarOTh HETaTUBHY TEHIICHIIO B SKOCTI OTPUMaHHX
3HaHb. CyCHiIbCTBO AKTUBHO OIIHIOE MOXJIMBOCTI TMOKPAIIEHHS SKOCTI OCBITH.
MiHICTEpPCTBO OCBITU Ta HAyKH 3alPOBAKYE 1Ty HU3KY pedopM, cipsiMOBaHUX Ha
MOKpAIleHHsI Tpaill BYWTENs, B OCBITHBOMY CEpEIOBHII 3alpOBaKEHO Oe3i11d
OCBITHIX MporpaMm, CHPSIMOBaHMUX Ha MIABUIICHHS KBaii(ikaimii BUMTENs Ta Ha
BIIPOBAKEHHS 0€3/1141 HOBITHIX TEXHOJOT1M. MOXKIMBO 1€ BCE MPaBUIBHO, MOTPIOHO
Ta MOXe 1 BUacHO. AJie TIpH TiM, TIONPU BCe, € MOTpeda peasbHO OLIHUTH Hallll peadii,
MO>KJIMBOCTI YUUTENs Ta YYHIB. 3HANTH Ha Cy4acHOMY piBHI Taki TEXHI4HI 3aco0u Ta
porpaMu, KOTpi OyayTh IOCTYITHI MEpeBaXKH1i OUIBIIOCTI YUHIB, SIK Y MICTaX, TaK 1 B
cenax. Buntens Mae OyTH BIIEBHEHUH, 1110 3aPONIOHOBaHA TEXHOJIOT1sl HABYAHHSI yUHIB
MOXke OyTH peaiizoBaHa MOro Y4YHSMH, SIK HasSBHICTIO TEXHIYHOIO OOJIaJHaHHS,
JOCTYITHICTIO IPOTPAMHOTO 3a0€3MeUeHHS TaK 1 MOXKJIMBOCTSIMU MOOLITEHOTO 3B'SI3KY.

[TounHaroun HaBUaTH M'ATUKIACHUKIB MaTeMaTWIll Ha JUCTaHIWHIN (opmi
HABYAHHS, BUUTEN MarOTh MPoOIeMH 3 OpPraHi3ali€lo came JUCTaHIIMHOrO HaBYaHHS.
[T'aTuKTacCHUKY 1Ie JOCHUTHh HE3aTHI 3a BIKOM KOHIICHTPYBATHCS MPOTSATOM YaCTHHH
YPOKY, JIe € BUKJIaJJaHHSI HOBOTO MaTepiaiy. 3a HalllMMH CIIOCTEPEKEHHSAMH, 15 XBUITUH
- e BXKe € MNpoOJIeMHHMI TPOMDKOK Yacy, MPOTATOM SIKOTO BYHUTEIh MOXKE
PO3paxoBYBaTH HA MPOAYKTUBHY YBary CepelHbOTO I'ATUKIACHUKA. Byno BusBIEHO
CIWJIBHY TIpSIMYy KOPEJSIil0, MIX pIBHEM MiATOTOBKHA KJIAacy JO 3aCBOEHHS HOBOTO
Marepiajgy Ta MPOMDKKOM Yacy MpPOMYyKTHUBHOI yBard yuyHiB. UuM Kpala miJroToBKa
YUHIB KJIacy, TUM OUIBIIUH TPOMDKOK 4Yacy Ma€ BUWTENbh Ha IOSICHEHHS HOBOTO
matepiany. [1{o poOutu, sikio 06'eM HOBOTO Marepiary moTpedye yacy, 1o MePEBUIILYE
MO>KJIMBHI Yac MPOAYKTUBHOT yBaru Ta mpaui yuHiB? JlieBUM 3ac000M € 3aTydeHHs
YYHIB JI0 1HTEPAKTHUBHOIO OMNpAIOBAaHHS HOBOro Marepiany. Takuid miaxiJi BUSBUBCS
BEIIbMU PE3YJAbTATUBHUM JIJISI JOCSTHEHHS METH Ta IIUJII 3aIJTAHOBAHOTO YPOKY. Y4HI
CTapUIMX KJACIB JIETKO Ta MIBUAKO MPHJIAIITOBYIOTHCA 10 IHTEPAKTUBHOI (hopMu
NPOBEACHHS YPOKY 3 MaTeMAaTUKH. Y4YHI MOJOIIINX KJaciB, M'SITUKIACHUKH, B TOMY
YHCITi, TOTPEOYIOTh JEIIO JOBIIOTO MEPIOAY aJamnTailii, HABYaHHS Ta MPUCTOCYBAHHS
70 IHTEPAKTHBHOTO CHUIKYBaHHS Ta Mpalli MPOTATOM YChOTO YpOKy. Maroun MeBHHIA
JOCBIJ MIOTIEPEIHIX CIIPOO 0OIAIITYBaHHS TUCTAHIIIMHOTO HABYAHHS, TOMY MaJId YiTKe
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ySIBJICHHS, 1110 MOTpeOye MepIIui eran Hajdaro[KeHHS JUCTaHINHOI ocBiTH. byno
JOCIIHKEHO Cy4YacHi JOCATHEHHs Ta MOXJIMBOCTI OpraHi3aiiii OCcBiTHbOTO mporecy. Ha
NepIIoMy €Talli, caMe TOJIOBHE, Bl yUMTENs MOTPIOHO YITKE OCMHUCIICHHS BCHOTO
KOMIUIEKCY HEOOX1THUX 3axXOAiB Ta OOJaJHAaHHS, B TOMY YHWCHi, 1 palioHaJILHOTO
BUOOpY MpOrpaMHOro 3abe3rneueHHs, JOCTYMHOIO Ui KOKHOro yuHs kiacy. Lle e,
MOXJIMBO, CaM€ TIOJOBHAa Ta HaWBAXKIUBIIA YMOBA palllOHAIBLHOI OpraHizarii
JTUCTAHIIIMHOTO HaBYaHHS MareMaTuku. J[s peanizaiii 1[»0T0 eTamy B OpraHizaiii on
line HaBYaHHs, MU OyJIM BUMYIIEHI CTBOPUTH MACTIOPT KJIACY, B IKHUM 32 KOOKHUM yUHEM
BU3HAYWIM TPUCTPIM, Ta MOro TEXHIUHI XapakTepUCTUKH, 100 3'AcyBaTd, SKY
mwiarpopMy Ta sIKke MporpaMHe 3a0e3leUYeHHs MOXKHa 00paTH, Al OAHOYACHOTO
BUKOPHUCTAHHS, K BYUTEJNEM, TaK 1 KOKHUM y4yHeM kiacy. Ha npyromy erarmi
peamizaiii mporpamu, OyJu MpoBeAeH! KOHCybTalli 3 creniamicramu [T TexHoMOTI#
XHVYPE, ski nomomornv Ham MigiOpaTH, HajJallITyBaTH Ta 3allyCTUTH KOMILIEKC
nporpaM y KO)KHOMY HaBYaJIbHOMY Kiacl. Y pi3HMX Kiacax OyiaM BUKOPHCTaHI Ta
BUIIPOOYBaH1 pi3HI OCBITHI IIATHOPMHU. 3a HAIMMU CIIOCTEPEKEHHSIMU 32 PEAKIII€I0
YYHIB PI3HOTO BiKYy, 1 TOJIOBHE, 3a SKICTIO 3aCBOE€HUX 3HaHb, MH OJHOCTaWHO
3YNUHWIMCh Ha BUKOPUCTaHHI miaaTopmMu Zoom Juisi obOjamrTyBaHHS on line
HaByaHHs. Yomy? I1{o o6ymoBmiio Takuit BubGip? [IpuuuHu mpocTi, 3p03yMisIi Ta BKe
i1, 6araro XTo aymae, o ¥ o4eBUAHI. AJie Ha MOYaTKy MPOMICHOrO MIJISXY, KApTUHA HE
Oyna Takoro oueBHIHOIO. BinOynocst 6arato KOHCy/IbTallii, HABITh XOPOIIi CHEIianicTh
HE MOIJIM HAJIaTU YITKUX Ta 3pO3yMUINX PEKOMEHJAI KOHCTPYKTUBHOTO XapaKTepy.
To>x Manu Opi€eHTYBaTHCh HA TIEPENOBUIA JOCBIJ B OpPTaHi3allii JUCTAHIIIHHOT OCBITH Ta
OLIIHIOBAHHSI 3HAHb.

Kopotke pe3tome 31iiCHEHUX TIOIIYKiB, BUIIPOOYBaHb, PETEIIbHE BIJICTCKCHHS
pPE3YIbTATIB SIKOCTI HABYaHHS Ta OTPUMAHUX 3HAHb MOXE OyTH BU3HAYCHE TaKUM
YUHOM:

1. Zoom € poctynHa, HaJliiHa, 3pO3yMilIa Ta 3py4Ha Jisl BUKOPUCTAHHS YUHSIMU
MOJIOJIIMX KJIACiB CepeaHbOi MIKOMM IuiaTdopma Ajs Oprasizamii AUCTAHLIHHOTO
HaB4YaHHs. HoyTOyku, miuaHmeT! ta cMapThOHU € MPUCTPOSMHU, SIKI BUKOPUCTOBYIOTh
HAIll Y4HI IPU TUCTAHIIHHOMY HaBYaHHI.

2. JIng miaroToBKY, BUKJIAJaHHS Ta JIOJTYYEHHS YUYHIB KJacy J0 1HTEPaKTUBHOTO
OTIpAIfOBaHHS HOBOTO Marepiaidy Ta HOro MEepBUHHOTO 3aKPIIJICHHS MPOTITOM YPOKY
mu BukopuctoByemo PowerPoint. [Iporpama mMae mupoky HU3KY MOMKIMBOCTEH IS
aHIMaIlli BUKJIaJIaHHS HOBOTO MaTepially BYMTEIEM MaTeMaTUKH. BiamoBigHO 1 yuHI,
JIOCUTH IIBUAKO OTTAHOBYIOTH TaKi MOYKJIUBOCTI.

3. BukopucTaHHs OIIii «JIEMOHCTpallisi eKkpaHa» B moeaHaHHi 3 PowerPoint
JI03BOJISIE€ TAK MATOTYBATU HOBUIM MaTepiall 1 MaTepial Jjisl 3aKpIIIeHHS 3HaHb, 1110 Py
HaJaHHI MOXKJIMBOCTI IOCTYIY JUIsl BCIX YYaCHUKIB 10 KOMEHTApPiB, BAUTEIb MA€ 3MOTY
3aMpPOCUTH JI0 BIJMOBIAI KOXKHOTO YUHS KJIacy y Oy/ib SIKMil MOMEHT MOsSICHEHHSI HOBOTO
Mmarepiaiy abo mepeBipkH BUKOHAHHUX 3aBJaHb.
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4. V4Hi, BXKe PO3yMilOTh, 1110 Oylb SKOi MUTI BUUTEIb MOXKE 3aIIPOCUTH X «J10
IHTEPAKTUBHOI JIOIIKW», CTEXATh 32 YPOKOM, aKTUBHO JIOJIYYAOThCS 10 HaBYATBHOTO
npoiiecy. B pesynbrari, OTpUMYIOTh SIKICHI 3HAHHS.

5. BUKOpUCTOBYIOUM TakW{ MIiAXIA B OpraHi3aiii JWCTAHIIIHOTO HaBYaHHSI,
BUMTENIb MAa€ 3MOTY IMEPEBIPUTH 3HAHHS KOXKHOTO YUHS KJIAacy «HaXHUBO» , «TYT 1
3apas», 1 yuHl [Ie pO3yMil0Th, TOMY MPaLIOIOTh HAJEKHUM YMHOM. BunTtens mae 3mory
HE MOPYIITyBaTH aKaJeMidHy J0OpOYECHICTh B 00'€KTUBHOMY OIlIHIOBaHH1 3HAHb YYHIB.

6. Bukopucranns miei popmu opranizaiiii on line HaB4aHHS MOKa3aJio IOCTOBIPHE
MOKPAILEHHS AKOCTI OTpUMaHUX 3HaHb. [IOpIBHSIHHS SKOCT1 3HAHBb «J0 3aCTOCYBAHHS
dbopmu opranizaiii» Ta depes UBepTh, MBPIUYS, Ta MO 3aBEPIICHHIO HABYAILHOTO POKY
M0Ka3aJio rapHy MO3UTHUBHY AUHAMIKY. JJOCUTh BUCOKI OI[IHKM BHCTABJICHI BUUTEIIEM
MaTeMaTUK{d 3a pe3yJbTaTaMH HaBYaHHSI MaioTh BHUCOKY Kopemsmito (0.89) 3
nep>kaBHUM olliHoBaHHAM Ha piBHI JIITA Ta HMT. YuHi, KOTpi HaBYalOThCS 32 TAKOIO
($hopMOI0, MarOUM TPU TOIWHUA MAaTEMaTUKU Ha TWXKIEHBb, TOOTO BUBYAIOYHU MIPEIMET HA
piBHI CTaHAAPTY, HaleKHUM YuHOM 37at0Th HMT, cepen nux € 1 200-0anbHUKY.

BucHOBOK.

TakuM YWHOM, JOBENEHO, Ta TNPAKTUKA TMIATBEPAWIA PAIllOHAIBHICTh Ta
JOIIbHICTh BUKOPUCTAHHS 3alPOIIOHOBAHOTO MIAXO0AY JI0 OpraHizallli JUCTaHI[IHHOT
OCBITH, OPIEHTOBAHO1 Ha XOPOIIIY SIKICTh OTPUMAHUX 3HaHb. 3aPONOHOBAHUM T1IX1]T
He moTpedye aoporoi cydacHoi IT TexHiku, TIaTHUX 00'€MHUX MPOrpaM, MPOCTHIA B
oprasizaliii Ta BAKOPUCTaHHI SIK BUNTEJIEM, TaK 1 KO)KHUM YUYHEM KJacy.

Jlep>kaBHa TepeBipKa SKOCTI 3HaHb BUITYCKHUKIB IMOKAa3ajia XOPOIl Ta BUCOKI
pe3ynbTaT. 3py4HICTh Ta JOCTYIHICTh TAKOTO MIAXOMY /10 OpraHizallii JUCTaHIIHHOI
OCBITM JIO3BOJISIE CHOAIBATHCh Ha MOro MEpCNEeKTHUBHICTh BHUKOPUCTAHHS B
MaiOyTHbOMY CIIPSIMOBAHOMY Ha MIABHUILEHHS SKOCT1 TUCTAHIIITHOT OCBITH.

JOUIJIBHICTh 3ACTOCYBAHHS YYHSIMU MATEMATUYHOI
CTATUCTHKHU ITPU BUKOHAHHI HAYKOBO-TOCJITHAX POBIT
MAJIOI AKAJTEMII HAYK

Oabra Maaumesa!, Mukosa MapTuniok?

! Komynanonuii 3axnad «Xapxiecokuti niyeti Nell 6 Xapxiecokoi micokoi paouy» m. Xapkie
’Biookpemnenuti cmpykmypruti niopo3oin «Xapxiscokuti (haxosuti koneoic inghopmayitinux
mexnonoziu Hayionanbnoz2o aepoxocmiunozco ynieepcumemy im. M.E. JKykoscvrozco
«Xapkiscokuti agiayiuHui incmumymy, M. XapKis

Po3rasiHyTO MOKIIMBICTH Ta NOIIIBHICTh BUKOPUCTAHHS €JIEMEHTIB MAaTEMAaTUIHOI CTAaTHCTHKHU
IpY BUKOHAHI HayKOBO-AOCIIIHUX poOiT Masoi akagemii Hayk. HaykoBo-nmocminna pobora MAH
IUISL SIKICHOTO BUKOHAHHS NMOTpeOye BHKOPHUCTAHHS amapary MaTeMaTH4YHO! CTATHCTHKH, SK U
IUTAHYBaHHA, TaK 1 JUI1 PO3paxyHKIB Ta OOYMCIIEHHS IOCTOBIPHOCTI OTPUMaHHUX pe3yibTariB. B
MIKUTBHOMY Kypci MaTeMaTHKH €JIEMEHTH MaTeMaTW4YHOI CTATHUCTUKH BUBYAIOTHCA Y JPYroMy
HiBpiuYl oxMHAALATOrO Kiacy. 3axuct po0iT MAH BinOyBaeTbes y meprioMy MiBpiydi KOKHOTO
poky. TakuM YMHOM, HaBUMTH LIKOJSIPIB €JIEMEHTAM MaTeMaTH4YHOI CTAaTUCTUKH HOTPIOHO 3a
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pPaxyHOK pPE3epBHHX T'OAMH, a00 y TypTKaX MaTeMaTHKH JEB'SITOro Kiacy. JlOWiJbHO HaBUHUTH
MaiiOyTHIX HAayKOBIIB BHM3HAYaTH HOPMAJBHICTb  PO3MOJULY JaHUX, BU3HAUYEHHS CEPEIHBOTO
apupMETUIHOTO, KOPEJISITUBHI MPUINHO-HACIIIKOBI 3B'sI3KM Ta JOCTOBIPHICTh BIIMIHHOCTI 3HAYCHb
CEepE/IHIX CIIOCTEPEKEHbD.

Knrwouosi cnosa: naykoBo-nociigaa pobora, Maa akagemisi HayK, MaTeMaTHYHA CTaTUCTHKA,
HOPMAJIBHICTh PO3IOLTY, KOPEIALis, TOCTOBIPHICT BIIMIHHOCTI 3HAUYEHb CEPEIHIX CIIOCTEPEKEHb

APPROPRIATENESS OF THE USE OF MATHEMATICAL
STATISTICS WHILE CONDUCTING SCIENTIFIC RESEARCH OF
JUNIOR ACADEMY OF SCIENCE

Olga Malysheva!, Mykola Martyniuk?

!Communal institution "Kharkiv Lyceum Ne 116 of the Kharkiv City Council”,
Kharkiv, Ukraine
?Separated Structural Subdivision « The Kharkiv Professional College of Information
Technologies of the National Aerospace University “Kharkiv Aviation Institute”,
Kharkiv, Ukraine

Opportunities and appropriateness of the use of elements of mathematical statistics while
conducting scientific research of Junior Scientific Academy by pupils of 9-11 grade has been
researched. To be conducted at a high quality standard, research-based work of Junior Scientific
Academy requires the apparatus of mathematical statistics both for planning and for calculations of
reliability of obtained results. In the school course of mathematics, the elements of mathematical
statistics are taught in the second half of the 11™ year. The scientific works are presented in the first
half of each year. That is why, teaching pupils the elements of mathematical statistics is possible out
of reserve working hours or in mathematical extra closes for the 9" grade. It makes sense to teach
future scholars how to define normality of distribution of the received data, determination of the
arithmetic average, corelative cause-effect links and reliability of difference in values of average
observations.

Key words: scientific research, Junior Scientific Academy, mathematical statistics, normality of
distribution, correlation, difference in values of average observations.

[ligBuIIeHHS SKOCTI OTPUMAaHUX 3HAaHb, IPU HABYAaHHI y HIKoJaxX YKpaiHu
noTpeOye 3aCTOCYBaHHS 3aX0/1B, KOTPI MOXYTh CHPUITH MIABUIIEHHIO 1HTEPECY 10
BUBYCHHS MAaTEeMaTUKH, Y MepILy 4yepry. € ouH €IUHUHA NUIAX, SKUM YUHOM MOXHA
PO3BHHYTH 3aI[IKaBJICHICTh YUHIB 10 BUBYEHHS MaTeMaTuKu. L{eil nuisx nossrae B Tim,
10 BUKJIAJa4i MalOTh MOKAa3aTH YYHSM, SIKHM YMHOM MaTeMaTHKa MOXKE CIPUATH Y
JOCJTIIDKEHHI OTOUYIOUOI0 HAC IOBKIJIIS.

OctaHHIM YacoM, OCBITHE CEpENOBHILIE MPHUIIISLE JOCTaTHBO YBar",  Jyis
3aydyeHHS MIKUTBHOT MOJIOAI O BUKOHAHHS HAYyKOBO-IOCHITHHX pobiT y Maroi
akanemii Hayk. Lleit miaxig moke OyTH BEJIbMU pPE3yJbTaTUBHUM HAIPSIMKOM IJis
TIIBUIIEHHS SKOCTI OCBITU. BUKOHYIOUM HayKOBO-IOCHITHI podoTH 1o Jinii MAH 3
YUYHSAMHM TPOTATOM M'SITHAALUATA POKIB,  MOXKHA BHU3HAYUTU HEOOXIJHICTH Ta
JOULUIBHICTh BUKOPUCTAHHS €JIEMEHTIB MaTeMaTU4YHO! CTAaTUCTUKHU MpPH IUIaHyBaHHI,
po3paxyHKax Ta OOYHCIICHHI OTPUMAaHUX PE3yJbTATiB. 3aCTOCYBaHHS €JIEMCHTIB

MaTeMaTUYHOI CTATUCTHKH, 3HAYHOK MIpPOIO MIJBHUILYE 3alliKaBJIEHICTh YYHIB Y
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OTpUMaHHI HayKOBO JIOCTOBIPHUX PE3yJIbTaTIB BUKOHAHOI pOOOTH. YUHI PO3yMIIOTh,
0 EKCINEPUMEHTAJIbHO OTpPUMaHi pe3yJbTaTH HE MOXYThb OyTH OliHeHl 0e3
HAJIE)KHOTO BUKOPHUCTAHHS MaTeMaTH4HOI cTaTHUCTUKH. FOHI HayKOBIl BUBYAIOTH,
KM YMHOM TOTPi1OHO 3aCTOCYBATH aqrOPUTMU OOPOOKH OTPUMAHUX PE3YJIbTATIB.
3acTocyBaHHS €JIE€MEHTIB MaTeMaTHUYHOI CTATHUCTUKH I OOPOOKH OTpUMAaHHMX
JaHUX, Ta IX HEOOXITHICTh A (OpPMYBaHHS HAYKOBO BHUBAXXEHUX, JOCTOBIPHUX
BHCHOBKIB, Ma€ TIOTY>KHU BIJTUB Ha OCBI1IOMJICHHS Y4YHIB, III0 BOHU ONPHIIIOIHIOIOTh
HE MIPOCTO CBOI JIaHi, a HAYKOBO 3HAUYIIl pe3yJIbTaTH, KOTP1 € MATBEPAKECH1 3arajbHO
NPUWHATAMHA METOJaMH. Y4YHI, SK TIPaBWIO, TOYMHAIOTHh I[IKABUTHUCH, Ta
NOTIMOJIOIOTh CBOT 3HAHHSA 3 ICTOpii PO3BUTKY MAaTeMaTUYHOI CTaTHUCTHKH.
[cTopuuHuii WiAXig 10 BUBYEHHS OyIb SIKOTO MHUTAHHSA, € HaWKpaIUM, SKIIO BH
OaxaeTe OmMaHyBaTH JaHy Tamy3b. JlOCHDKyIOUM pPO3BHTOK MaTeMaTUYHOI
CTaTHCTUKH, TTOUYMHAIOYH Bil «kputepito CThIOIEHTa», 1 TOCTYNOBO, BiACTEKYHOUH
MOSIBYy HOBUX METOMAIB OLIHKH JIOCTOBIPHOCTI PI3HUIII MDK CEpeaHIMH, Y4YHI
YCBIIOMITIOIOTD, 110 TaKe MIATBEPIKEHHS, 400 CKaCyBaHHSI «HYJIb T1IIOTE3M.

VY4Hi, KOTpi 3acTOCYBaJii MaTeMAaTU4YHY CTaTHCTUKY s OOpPOOKM CBOiX
EKCIIEPUMEHTAJIbHO OTPUMAHUX JIaHUX, IOCUTh 3P0 CIIPUIIMAIOTh 1HTEPHET HOBUHH,
0CO0JIMBO, KOJU «IHTEPHET» MPOMOHYE HOBI 3HAHHS, Ta €KOHOMIYHO (TE€XHIYHO-,
MEINYHO-, COI[IaIbHO-, 1 T. [I.) 3HAUYYI[l «HpopuBmw». ONaHyBaHHs TaKUX MOHSATH, 5K
HOpMaJIbHUM PO3MOALI, KpuBa posnoaury ['ayca, cepenne apupmeTnuHe, cepemHs
3HaYyllla BeJIMUYMHA, MOJIa, Me/laHa, BIIXUJIEHHS, CIrMa, JB1 CITMU JIa€ MiJACTaBU JJIs
YUYHIB JOCUTh KPUTUYHO YMTATH Ta aHATI3yBaTH HAYKOBI Ta «PEKJIAMHO — MPOCYBHI»
Mmarepianu. Komruieke mpupogHuyYrX Hayk: XiMis, O10JI0Tisl, BaJICOJIOTIs, €KOJIOTi,
reorpadisi, actpoHoMmisl Ta (i3uKa, MPUJATHI JJIS BUBUCHHS IOHUMU HAYKOBIISIMHU Ha
miaTopMi HayKoBOro cBitorisay. CycrijibHI HAyKH Ta CYCIUIBHO-€KOHOMIYHI SIBUIIA
MaloTh JOCUTh TTMOOKE OCMHUCIEHHS, 1, K MPaBUJIO, FOHI HAYKOBI 37aTHI HaJAaTu
JOCUTh KPUTHYHI Ta OOIPYHTOBaHI BUCHOBKH.

€ 1 1HmA TNO3UTHBHA CTOPOHA BHUKOPUCTAHHS €JEMEHTIB MaTeMaTHYHOI
CTaTUCTUKH y HAayKOBO-IOCIITHUX pPOOOTax IIKOJSPIB JEB'ATUX — OJAMHAIUSATUX
KJaciB. SIk mpaBuIio, y NepeBakHil OUIBIIOCTI, €KCIEPUMEHTaIbHI pOOOTH LIKOJISIPIB
€ €K30TUKOIO cepell HayKoBHX mpais Manoi akaaemii Hayk. He Oynumo anamizyBatu
gyomy. Ha To € Garato mpuuun. [Ipore, Maemo BU3HAUWUTH IBI OCOOJIWBO 3HAUYIII
oOctaBunu. Ilo mepme. MaremMatuuHa CTaTUCTUKAa € HEBH3HAHUM Ta HE3aKOHHO
3aHe0aHUM PO3/I1JIOM MPUKIIATHOT MATEeMAaTUKU. Y MIKUIBHIN TporpaMi MaTeMaTHYHa
CTAaTUCTHUKA BUBYAETHCS Y IPYroMy MiBpiudi oguHaansaToro kiacy. Pobotn MAH yuni
3aXUIIAI0Th Y JIEB'ATUX, ACCSITUX Ta OJWHAIISATOMY Kiaci B TpyaHi Micsii. Takum
YMHOM, HaBITh TI KpUX1 MaTEeMaTUYHOI CTATUCTUKHU, IO € MepeAdaueHo MIKUIbHOIO
IporpaMor0 He MOXYTh OyTH BHUKOPHCTaHl 3700yBayaMH OCBITH, TOMY IO €
HEHaJIe)KHE TIUIaHyBaHHS Yacy BUBUEHHS. T1 MOHSATTS MaTeMaTUYHO! CTATUCTHKH, IO
3allJIJaHOBaHI J0 BHUBYEHHA Yy IIKUIBHOMY Kypcl MaTeMaTHKH, HE BKIIOYAIOTh Hi
CKIagHuX (HopMyl, HI CKIQJHUX TOHATH. Y TOMY BHUIJISII, IO HABEIEHO PO3ILT
MaTEMaTHUYHOI CTATUCTUKU y MIKUIBHOMY KypCli MaTeéMaTUKU MO>KHA BHBYATH Y
JeCSITOMY, JIEB'ATOMY, Ta HaBITh y BOCBMOMY KJIaci. Y4YH1 BOCBMOTO KJIaCy, BUBYUBIIH
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¢yHKLIi, MaroTh MNOBHY 3JaTHICTh ONAHyBaTH MaTeMaTHUYHY CTATUCTHKY HIKIJIbHOI
porpamu.

Jlpyra, MOXJIMBO TOJIOBHA MpUYMHA. Buir, HaB4aiOuM CTYAEHTIB, B OLIBIIOCTI
CBOiil, HE MAIOTh XOPOILKX KypCiB 3 MaTeMaTHUYHOI CTaTUCTUKH. [lenaroriyni BumIi B
TOMY 4YHCII. AHaJI3ylOuM JITepaTypy 3 MaTeMaTHMYHOI CTATHCTUKU Ha YKpaiHCBHKIi
MOB1 HEMOKJIMBO 3HAMTH >KOJHOTO MIAPYYHHUKA, AKUI MOXe OyTH IpUIATHUM, TAKHUM
0 MOXe OyTH PEeKOMEHIOBAaHUM JJii BUBYCHHS MaTEMaTHYHOI CTAaTUCTHKU aHi
CTYJEHTAMM, aH1 IIKOJSPAMH.

BucHoBku. Takum 4YWHOM, BHMKOHAHHS HAyKOBO-JIOCHIAHMX poOiT MAH
IIKOJISIpAaMHM € JIOL[UIBHUM Ta BEJIbMH NEpCHeKTUBHUM. lIpakThMuHa HaykoBa Ta
JOCJTITHUIbKA Mpallsl Y FOHOMY Billl TPUHOCUTD BEJIUKY KOPHUCTh 37100yBa4aM OCBITH
Ta cycnuibCTBY. [IpoTe ciin 3ayBaykuTH, 1110 BUKOHAHHSI HAYKOBO-/IOCJIITHOI ITpalil He
MOJKJIMBE 0€3 3aCTOCYBaHHS €JIEMEHTIB MAT€MAaTUYHOI CTaTUCTUKU. Tomy, OakaHo,
nepen0aynTi BUBUEHHSI MaTEMaTHYHO! CTAaTUCTUKH Yy JeB'ssToMy Kiaci. [lepernisinyTu
3MICT po3ainy. € peaibHa MOKJIMBICT HE 301IbITyI0UN 00'€M Ta Yacu Ha BUBUCHHS 32
IpOrpaMolo, CYTTEBO aJanTyBaTH PO3AUI 10 MOTPeO MIKOJSAPIB MpPH IJIAaHYBaHHI Ta
OOYHCIIEHH] OTPUMAHUX JAHUX HAYKOBUX Mpaib. [IoKkpamuTi miaroToBKy CTyIEHTIB
¢b13uKo-MaTeMaTHYHUX  (PAKyJIbTETIB TMENAaroriYHUX BHUIIB 3 MaTeMaTUYHOI
CTaTUCTHUKH.

Hapuanns y mkoni Ta Bumi Oyne I[iKaBUM TOJ1, 1 TUTBKMA TOJ1, KOJU Y4HI Ta
CTYJEHTH 3MOXYTb BUKOPHCTOBYBAaTH OTPUMaH1 3HaHHS AJs fociipkeHHs [Ipuponn
JTOBKULIS B IKOMY MM icHyeMo. HajaTu 3100yBadyaM OCBITH TaKy MOKJIMBICTh € Hallla
3ajaya.

HEBU3HAYEHICTbH Y 3AIIUCI IPOMIKKIB 3POCTAHHS TA
CIHAJTAHHS ®YHKIIII

Oxcana Maunapaxu
eporcasruii Giomexnonoziunutl yHieepcumem, m. Xapxis

VY cTarTi 3BepTaEThCs yBara Ha Te, 110 3a PI3HUMU MIKUTHHUMHU I APYIHUKAMH 3aITUC TPOMIKKIB
3pOCTaHHs Ta craJaHHs (QyHKIT MOJAETHCS O-PI3HOMY, 1[0 HAIITOBXY€E HA HU3KY NEBHUX NMUTaHb.
Knrouosi cnosa: mpoMi>KKH, 3pOCTaHHS Ta criagaHHsa QYHKIT, MOBeaiHKa (QyHKINT B TOYIII.

UNCERTAINTY IN THE RECORDING OF INCREASING AND
DECREASING FUNCTION

Oksana Mandrazhy
State Biotechnological University, Kharkiv, Ukraine

The article draws attention to the fact that in different school textbooks the recording of the
intervals of increasing and decreasing function is given in different ways. It raises a number of
specific questions.

Keywords: intervals, increasing and decreasing function, behavior of function at a point.
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Po3ristHemo nBa mpocTUX 3aBAaHHs, 3 IKUMH Y ITPOIIECi BIACHOTO HABUYAHHS MOYKE
3ITKHYTHCh YY€Hb 3arajJbHOOCBITHBOTO HaBuYajdbHOTO 3akimamy. OmHe 3 HHX
npononysanochk Ha 3HO 2020 poxy 3 MaTeMaTuKu — J101aTKoBa cecis (puc. 1).

Ha PHCYHKY 300paseHo rpadik ¢pyrkmii y = fx). Yt = f)
BH3Ha4YeHO! Ha npoMikKy [—3: 3]. Ha axomy 3
HaBeICHHX MPOMUKKIE 114 QYHKILA 3pocTae?

b
i
T

A b B I )i |
[-3: 3] [1: 3] [-2: 4] [-2: [-3:1]

| B
[
| S—

Puc. 1. 3aBgannsa Ne5 3HO 2020 poky 3 MaTeMaTHUKH — JI0IaTKOBa CeCis

MabyTb, y OLTBIIOCTI YUHIB HE BUHUKHE MUTAHHA CTOCOBHO BUOOPY MPaBUIIbHOT
BI/IMOBIIl. YYUTEN 4YacTo Uil KPamoro po3yMiHHS Ta 3aram’ STOBYBAaHHS TOHSITTS
«3pocTaHHs (PyHKIIID» HABOJAATH HACTYITHE MOSICHEHHS: SIKIIO TPU PyCl 3J1iBa HAPaBO
rpadik «iJ1e Bropy», TO MAa€EMO 3pOocTaHHs (QyHKIII1, OCKUJIbKHU MpH 301JIbIIIEHH] 3HAYEHb
X BIANOBIHI 3HAYCHHS (YHKINT TEX 301IbIITYIOThCS (IUB., Hanpukian, [1, ¢.86] abo
[3, c. 83]). OTxe, cepen 3ampONOHOBAHKUX BIMOBIICH M1IXOMUTH JUIIe BapianT 1.

[TornsiHeMo Ha HACTyTHE 3aBJaHHs, a caMme: MpHUKIana | 3 miapyyHUKa anreopu 3a
9 knac [4, c.71], y sskoMy pO3IJIsiIa€ThCS IOBEICHHS TOTO, 110 (PYHKIIIS Yy = x? cramae
Ha MpoMikKy (—oo; 0]. beanocepenHbo HAMPUKIHII AOBEACHHS POOUTHCS BUCHOBOK:
npomixkok (—oo; 0] € mpoMikkoM crafaHHs QGyHKIT Y = X2, micis SKOTO HABOAATHCS
HACTYMHI TBEPKCHHS — aHAJOTIYHO MOXKHA JIOBECTH, M0 MPOMDKOK [0;+00) €
IPOMIKKOM 3pOCTaHHs QyHKLIT y = x2. Y 3a7a4ax Ha HOLIYK IPOMIXkKKIB 3pOCTaHHS 1
cnafgaHHs (QYHKIIT TPUIAHATO BKa3yBaTH MPOMDKKKM MAaKCUMalbHOI JOBXUHHU [Tam
camo].

S0 yyeHb HAaBYCHHH YBa)KHO MPALIOBATH 3 TEKCTOM, TO JiI HHOTO MOXKE
BUABUTHUCH JIOBOJI JUBOBIDKHUM TOW (akT, M0 y PO3IISIHYTOMY MPHUKIIAAL
CTBEP/KYEThCS PO OHOYACHE 1 CIAJAHHS, 1 3pOCTaHHa QYHKIi Y = X2 y Toulli X =
0, ockibku 0 BKIFOYEHO 1 IO MPOMDKKY CHaJaHHs, 1 10 MPOMIKKY 3pocTaHHs. He
MEHII I[IKABUM BUIJISJIA€ 1 TBEPIKEHHS PO Te, IO Yy 3aJa4ax Ha MOIIYK MPOMIKKIB
3poCTaHHd 1 crnajaHHs (yHKUID TPUAHATO BKa3yBaTW MNPOMIKKH MaKCUMaJbHOT
JOBKHUHU. A 10 MaeTbCs Ha YyBa3l MiJl MOHATTAM «IIPOMIXKOK MaKCHMaJbHOT
JOBXKHUHIY, 1 SIKIIO 1€ TOHATTS 3aCTOCOBY€ETHCS, TO SIK 1 16 BOHO BBOAUTHCS?

OcCKiTbKM MaTeMaTHKa € HAyKOI TOYHOIO 1 CTPOroI0, TO CIIPOOYy€EMO BiJILIYKATH
BIJIMOBI/1 HAa MOCTABJICHI MUTAHHS 3aJ11 YOTO 3aHYPUMOCH Y BIJTIOBIAHI BU3HAYEHHS.

[ToHATTS YMCTIOBOTO MPOMIXKKY y BCIX aBTOPIB MiAPYUYHHUKIB anredpu 3a 9 kiac [1-
6] BBOIUTHCA TIpH po3MisAll TeMu «Po3B’s13yBaHHS HEPIBHOCTEH 3 OHIEI0 3MIHHOIO»
yepe3 KOHKpeTH1 nmpukianu. Po3maiTTs miaiOpaHux NpUKIaaiB Aa€ 3MOTY JAETaIbHO
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3YIIUHUTUCh HA PI3HUII MDK KpYIJIMMHU Ta KBaJpaTHUMU JyKKaMH, 5Kl
BUKOPHUCTOBYIOTH TSI 3aITUCYy MPOMIKKIB [1, . 32; 2, ¢. 32; 3, ¢c. 27,4, c. 32, 5, c. 28].
A y migpyunuky MansoBanoro FO.I. Ta iH. MOmaTKOBO HAama€ThCSs BU3HAYCHHS
1HTEepBally Ta BIAPI3KY:

YHCIOBUN TPOMIDKOK, IO BiamoBimae HepiBHOCTI a < x < b, 100TO (@;b),
HA3UBAIOTh BIIKPUTUM ITPOMIKKOM a00 1HTEPBAJIOM;

YHCIOBHMI MPOMIKOK, IO BiamoBigae HepiBHOcTI a < x < b, T00TO [@;b],
HA3WBAIOTh 3aMKHEHUM MPOMIXKKOM ab0 Bizipizkom [6, c. 30].

VY 4KOCTI Mepuoro miCyMKy MOYKHA y3arajlbHUTH, IO JUJISl 3alUCy YHCIOBOTO
IPOMIKKY B 3aJIeKHOCTI BiJl BKJIIOUEHHS YU HE BKJIIOYEHHS OJHOrO abo 000X Horo
KIiHI[IB 3aCTOCOBYIOTh KBaJpaTHi Yd KpPYyDIl JTYXKKH, TPU IOMY Hpomikok (a;b)
HA3UBAIOTh IHTEPBAJIOM, a IIPOMDKOK [a; b| Ha3UBAIOTH BiAPi3KOM.

[Ipo noBXHHY MPOMIXKKY B KOJAHOMY 3 PO3IISIHYTHX MiAPYyYHUKIB MOBa HE Hje€.
Mix TUM 3a KJIaCHYHUM BU3HAYEHHSM, SKIIO MAEMO KIHIIEBUU MPOMDKOK, IO €
OoOMeKEeHUM JBOMa AiMCHUMH yuciamu a i1 b (a < b) — Horo KIiHISIMH, SIKI MOXYTb
BKJIFOYATHCSl YW HE BKJIIOYATUCA J0 HBOTO, 33 YCiX BUIMAJKIB JOBKHHOIO MPOMIXKKY
HA3MBAIOTh YKuciio b — a. KiltouoBUMU € cJI0Ba CTOCOBHO TOTO, 1110 KIHIII MPOMIXKKY a 1
b MOXXyTb BKIIOUATHCh, @ MOXKYTh 1 HE BKIIFOYATHUCh J0 MPOMIXKKY, ajie JUIsl HUX yCIX 4u
to (a; b), uu [a; b], abo (a; b], i nst [a; b) Bce OAHO AOBKHUHOIO Oyjie 4Kcio b — a.
Buxonsum 3 mogaHoro BU3HAYEHHS, SK BCE K TaKW HEOOXIHO PO3YMITH TOHSITTS
«MPOMDKOK MaKCHUMalIbHOT AOBXKHHM»? Tum Oinblie miJl 4ac po3B’sS3aHHA 3aBIaHb
MO>KHA OTPUMATH 1 HECKIHUEHH1 MPOMIXKKH, JIJIs1 AIKUX OHHUM 3 MOT0 KiHIIIB 200 001/1Ba
HOTO KiHIIl € «HEBJACHI 4yuciiay —oo abo +o0. ToOTo mpomixkok (—oo; +00) omucye
MHOXKHHY yCiX gifichux wumcen, (a; +00) o3Hayae MHOXKHHY 4HCENl X, IO
3aJI0BOJILHSIOTH HEPIBHICTh X > @, a IPOMIKOK (—00; b] BU3HAUYA€THCS HEPIBHICTIO
x < b. Yci onmcaHi TPOMIXKKH € HECKIHUEHUMH, TO SK B IbOMY pasi pO3yMITH CJIOBa 3
nigpyunuka Mep3nska A.I. Ta iH. Ipo MPOMIKOK MakCUMalibHOI AoBXuHHU? [loku
NUTAHHA 3QJIUIIAETHCS BIAKPUTHM.

Posmisinemo Ttemep Oinbll AETalbHO BH3HAYEHHS, L0 HAJAIOTHCS y PIZHHUX
Hipy4HUKaxX 3 anredpu 3a 9 kiac, CTOCOBHO 3pOoCTaHHs (CragaHHs) QyHKINI.

VY nigpyunuky MansoBanoro O.1. Ta iH. HABOAUTHCS HACTYITHE BU3HAYCHHS, 10
SIKOTO JTIOA€ThCSI PUCYHOK (pHcC. 2).
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Ha npomikky (—o0; x,) OinbinomMy 3HadeHHIO X (X, > X;) BIAMNOBIZa€ MEHIIE
snaueHHs Qyskuii (f(x,) < f(xq)). Y uboMy BUMAAKY KaXyTh, 0 QYHKIIiS CIIATa€e
Ha JAaHOMY MPOMDKKY. BiAMOBIAHO Ha MPOMIKKY (X(; +00) OUIBIIOMY 3HAYEHHIO X
(x4 > x3) Bignmoinae Ounbiie 3HadeHHs GyHKii (f(x,) > f(x3)). Y 1boMy BUMAIKY
KaXXyThb, 110 (PYHKIIISI 3pOCTA€ HA JJAHOMY MPOMIKKY [6, c. 94]. OTxe, y BU3HAUCHHI
POMIKKHU 3pOCTaHHS 1 criajiaHHs (QyHKIII1 € IHTepBalaMH.

VY migpyunuky bessa II1. Ta iH. [1, ¢.86] 3a pucyHkom (puc. 3) MPONOHYETHCS
3BEPHYTH yBary, 1o Ha mpoMixkky [—4; 1] dyukmis f (x) 3pocTae (abo € 3poCcTardoro).
Takoro BoHa € ¥ Ha IPOMIXKKY [4; 6].
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Puc. 3

I HI>KYe HAaBOMUTHCS BU3HAUCHHS:

(GYHKINI0 HA3MBalOTh 3pPOCTAIOYOI0 HA JCSKOMY IPOMIKKY, SIKIIO KOXHOMY
OUIBIIIOMY 3HAYEHHIO apTyMEHTY 3 LbOTO MPOMDKKY BIANOBITA€ O1NbIIE 3HAYEHHS
GbyHKITIT;

(YHKII110 HA3UBAIOTh CMIATHOIO HA AESIKOMY ITPOMIXKKY, SIKIIIO KO)KHOMY O1IbIIIOMY
3HAYEHHIO apTyMEHTY 3 IIbOTO MPOMDKKY BIJMOBiAa€ MeHIe 3HauyeHHs QyHKIi [1, c.
87]. Xoua y BU3HA4YEHHI OMyI[eHa JeTalli3allis TOTo, 0 MPOMIKOK Ma€ pO3MISAATUCH
3 oOsacTi BU3HaUYeHHA (PyHKIIii, OyIeMO BBaXKaTH 1€ CaMO COOO0 3PO3yMLINM.

OTxe, y mONepeTHLO HaBEIECHOMY BU3HAYCHHI 0a4MMO «Ha JESKOMY MPOMIKKY
0e3 yTOYHEHHS, SIKUW came MPOMDKOK CJIiI PO3IISAAATH: 3 BKIOYCHUMH KiHIISIMH, YU
Hi, IPOTE y BHIIE PO3DISTHYTOMY NpHUKIanal (puc. 3) Ha 3HAXOMKEHHS MPOMIKKIB
3pocTanHs QyHKIl BiAMOBIAb 3aIIUCY€EThCS came Biapiskamu: [—4; 1] Ta [4; 6].

Ha nmanomy erami MO)XKHa KOHCTaTyBaTH, L0 3a BHU3HAYEHHSIM 3 MiJApyYHHUKA
MansoBanoro FO.I. npomixkku 3pocTtanss (cnananHs) QyHKIT 3aMUCYIOTh Y KPYTIUX
ayxkax, y mniapyunuky bessa [II. mpu posmisal npuxiagy s BIAHOBIAL
3aCTOCOBYIOTHCSI KBaJIpaTHI MY>KKH, a Y BA3HAUEHHI YITKO HE MPOMHUCAHO, SKI came
MIPOMDKKH CHIia po3risigatn. Taka x cama sik 1y besza I'Il. momaua marepiany B
nigpyunukax Ictepa O.C., Kpasuyka B., Mepanska A.T. [2, ¢.79; 3, ¢c. 84; 4, c. 70]. A
och y miapy4yHuky TapacenkoBoi H.A. Ta 1H. BH3HaAY€HHS 3pOCTaHHS (CIaJaHH:)
(GyHKIIT MICTUTh YITKY KOHKPETHM3allll0, OCKUIBKH PO3IIISAAIOTHCS MPOMIKKH, IO €
B1JIpI3KaMH:

byukuis y = f(x) 3pocrae Ha IPOMIKKY [a; b], AKII0 115t OYab-SIKUX Xq 1 X5, IO
HaJeXaTh IbOMY MPOMIXKY, 3 HEPIBHOCTI X, > X; BHIUTUBA€E HEPIBHICTh f(x,) >
f(x1);

byukuis y = f(x) cnamae Ha mpoMixKKy [a; b], AKio 1 Oyab-SIKHX X; 1 X5, IO
HaJeXaTh 1IbOMY MPOMIXKY, 3 HEPIBHOCTI X, > X; BHIUTUBAE HEPIBHICTh f(Xx;) <

F(x) [5, c. 71].
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3a JaHMM BHM3HAUEHHSM 3pOCTAaHHS 1 chnajaHHd (yHKIID pO3MVISIa€ETbCs Ha
MPOMIXKKaX, 110 BKIIOYAIOTh CBOi KiHII. Taka mojgaya HAIITOBXYy€ Ha HOBE MHUTAHHS
CTOCOBHO 3alMCy NPOMIKKIB 3pOCTaHHsA i cHajaHHs (QyHKLii y = x2, 3 sKkoi yce
noyanocs, ajpke JUIs Hel, Hampukiad, MPOMDKKOM cragaHHs € (—oo; 0], ae miBuii
KIHEIlb HE BKIIIOYA€ETHCS.

Otxe, Hapa3l NMUTAaHHA CTOCOBHO BKIJIIOUEHHS a00 HE BKIIOYEHHS KIHIIIB
OPOMDKKIB TPU OMHMCAaHHI 3pOCTaHHSA Ta crhafgaHHsA (QYHKIIT MOKHM HE TIIbKH
3aJIAINAETHCS BIIKPUTHUM, a TIOTIOBHIOETHCS ITI€ 1 HOBUMU 37MBYBaHHIMHU.

He nomaroTh sICHOCTI 1 IpUKIIaaH, SIKI HABOASITh aBTOPHU 3TaJJaHUX MiIPYYHHKIB 3
anrebpu 9 ximac 3a Temow «JlocmimkenHs Qynkuiiy. Tak y miIpyYHHKY
ManboBanoro FO.1. mpu po3B’s3aHHI 3aBHaHHA — BKa3aTH IHTEPBAJIM 3POCTAHHS 1
cnaganHs QyHKUii y = —x? — 5x — 4, HaJjaeThCsa HACTYIHA BiJNOBiAL: QYHKIA Y =
—x?% — 5x — 4 3pocrac Ha npoMikKy (—oo; —2,5) 1 cnagae Ha npomikky (—2,5; )
[6, c. 96], 0 BiANOBiIa€ HAaJJaHOMYy HUM BHU3HAY€HHIO. 3adikcyemMo, abciuca x =
—2,5 BepmIMHU MapadoiInd He BKIIOYAETHCS Hi Y MPOMIKOK 3pOCTaHHSA, Hl y MPOMDKOK
cnaganus. A y miapyynuky Icrepa O.C. ta 1H. Ipu poO3IIsAAl BIaCTUBOCTEH (DyHKIIIT
y = x? 3a3HavaeThCs, WO 3a1aHa PyHKIIA crnajgae Ha mpoMikky (—oo; 0] i 3pocrae Ha
npoMixky [0; +00) [2, c. 82], To6TO abcumca x = 0 BepuIrHY nMapaboyy BKIIOYAETHCS
1y IPOMIXKOK 3pOCTaHHSI, 1 y MPOMIXKOK CIIaJITaHHSI.

Takum 4YMHOM, aBTOpU MIAPYYHUKIB TMO-PI3HOMY 3alUCYIOTh BIAMOBIAI 1
JeTalbHUN PO3MISLA BU3HAYEHb HE JaB YITKOTO PO3YMIHHS, SKUH 13 3allUCIB €
NpaBWIbHUM, YW, MOXJIMBO, € pIBHONPABHUM 3acTOCyBaHHA 000X. AJje Tomi
3JIMIIAETHCSA HE3 SICOBAHUM PO3YMIHHS TOrO, SIK CaM€ Ma€ YYeHb 3aluCyBaTH
BIJIMOBIb /10 3aBJAaHHS PO BCTAHOBJICHHS MIPOMIKKIB 3pOCTaHHs (criagaHHs) QyHKIIIT
Ha 3HO/HMT.

Hanpuxnaa, 3HO 2021 poky — 0CHOBHa cecis — nepeadadano BIAKPUTY YaCTHUHY,
TOOTO 3aBHAaHHS, 10 SKHX YY€Hb MaB HaKMCaTd MOBHI po3B’s3aHHA. OJHE 3 HHUX 3a
HoMmepoMm 30 TyHKT 5 sSKpa3 1 MICTHJIO MUTAHHS: BU3HAUTE MPOMIKKH 3POCTAaHHS 1
cnananus QyHkuii f (puc. 4).

3aAQHO OYHKLKD ¢y = z3 — 3z

1. Ans HaBeaeHVX Y TADAMLI 3HO4EHb QPIYMEHTA T BM3HAHTE BIANOBIAHI TAM 3HOMEHHS Y.

x y

2. Bu3HaHTE M 3QMNULLITE KOOPAMHATK TOHOK NepeTuHy rpadpika doyHKUT Y = 2% — 3z i3 siccio
T.

3. 3Hamaite noxiany f doyrku f(z) = x3 — 3z.

4. Buzraste Hyai doyHkuil f7.

5. BU3HOMTE MPOMDKKI 3POCTAHHS | CTIAAQHHA, TOHKM EKCTREAMYAMY 1 EKCTREMYMI doyHKUIT f.
4. NoByayitTe eckis rpachika doyHkLT f.

Puc. 4
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OcCKilbKM y4YeHb Ma€ caM 3alucaTd BiANOBilb, TO HOMY Ba)XJIMBO 3HATH SIK
MOBUHHI 3alMCYyBaTHCh MPOMDKKH — sIK OyTH 3 aOcuucaMu TOYOK, SIKI PO3ALISIOTH
MPOMDKKH 3pOCTaHHS 1 CMAJaHHs, BKJIFOYATH 1X JI0 3a3HAUYEHUX MPOMIXKKIB 4 Hi. A
SKIII0 OOM/BA 3aITMCU MOYKHA BUKOPHCTOBYBATH II1]] YacC 3aITMCYBaHHS BIAMOBIII, TO BCE
K Takd, K pO3yMITH TOH (aKT, m10 B OAHIN 1 Ti camiil Toulll (PyHKIiSE OTHOYACHO
3pocTae 1 cragae. MOXJIMBO € KOPUCHUM SIKpa3 1 po310paTuch 3 TUM, a YU B3araji iCHye
MOHSTTA MPO 3pOCTaHHs (cnaaanHs) QyHKIT B Toull. Y MiApyYHHKaX 3a 9 Ki1ac BOHO
HE 3yCTPIYA€ThCsI, TO CTA€E JOIIJILHUM MOIIyKaTH 1HGOpMAaIliio y miapydyHukax 3a 10
KJIac, OCKIJIbKU TeMa «JlochimkenHs GyHKIIID pO3MUPIOETHCS IS IeCATUKIACHUKIB,
3aCTOCYBaHHSIM METO/IB MAaTEMaTHYHOTO aHATi3Yy.

3a migpyunukom bersa II1. Ta 1. 3 anrebpu 1 movyaTkiB aHam3y s 10 kinacy npu
PO3MIISAJIl 3aCTOCYBAaHHS TMOHATTS JOTUYHOI J10 rpadika QyHKIIT 1s 11 J0CTiHKEHHS
IPONOHYETHCS 3BE€PHYTH YBary Ha pUCYHKH (pHC. 5), 32 IKUMU MO>KHA 0aunTH KyTOBHI
koedirieHT k TOTHYHOI, MPOBEAEHOI 10 rpadika skoi-HeOyab GYyHKIIII B HOro TOYII 3
abcuucoro Xxy. SKImo YHCIo X, HAJIEKUTh NPOMDKKY 3pOCTaHHS (YHKIi, TO
BIJIMOBIAHE 3HaYeHH k gonaTHe (puc. 5a).

yA YA

a<90° k>0 %

y=kx+b

=Y

=Y

O
Puc. S5a Puc. 50

Skimo x, HaJISKUTHh MPOMDKKY criafgaHHs (YHKINi, TO BIAMOBIAHE 3HaYeHHS Kk
BiJ1’eMHe (puc. 50).

I HaBmaKM: SIKIIO KO)KHOMY 3HAYEHHIO X 3 JEAKoro mpomixkky (a; b) Bigmosigae
nonatHe 3HaYeHHs k, To Ha (a; b) mana QyHKIIisS 3pOCTae; SKIIO KOKHOMY 3HAYCHHIO
Xo 3 desikoro mpoMikky (c; d) Bimmosimae Bin emue 3Hauenns k, To Ha (¢; d) yHKIis
cnagae [7, c. 270]. Sk GaunMo, B MOpPIBHSAHHI 3 9 KjacoM, y JaHOMY BH3HA4€HHI
PO3MISIAIOTECSA MPOMDKKA — 1HTepBaiu. [lami y NpOJOBKEHHI 3a3HAYAETHCS, IO
3aCIyTOBYIOTh Ha YBary 1 Ti TO4ku rpadika QyHKIII, y SKUX JOTHYHA HE ICHYE 1 B SIKUX
BOHa napanenbHa oci Ox, ToOTO KonH ii KyTOBUN Koe(illieHT qopiBHIOE 0.

OTxe, 3HaIOYM KyTOB1 KOE(DIIIEHTH NOTHYHUX 10 Tpadika GyHKIII B THUX UM
IHIIIMX TOYKaX, MOYKHA 3pOOUTH BUCHOBOK, UM 3pOCTa€ JaHa (PyHKIliS B IUX TOYKAX, YU
crajgae [Tam camo].

Jl7ig Hac € IIKaBUM OCTAaHHE TBEpKeHHA. MalyTb, Ha KIHISIX TPOMDKKY, SIKIIIO
BOHU € TICBHUMH JIMCHUMHU YHUCIaMH, Tpeba OKPEeMO BCTAHOBIIOBATH 3POCTAHHS
(cnamanss) GyHKI, THITUMEU CIIOBAMH, HEOOX1THO PO3IIISIIATH OBEMIHKY (QDYHKITIT TI1e
1 B IIUX KOHKPETHUX TOYKaX.
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besnocepennro y Temi mpo 3pocTaHHSA 1 cnajgaHHsd (QyHKINT y MAPYYHUKY
berza I'.I1. 3a 10 knac nponucyeThesl.

OnHe 3 BaXJIMBUX 3aBIaHb JOCIIPKEHHS (PYHKLII — BU3HAYEHHS MPOMDKKIB ii
3pocTaHHs 1 cmajgaHHs. SIK 3a3Hayanocs paHille, y TUX TOYKaX, B AKUX (PyHKIIS
3pocTtae, ii moxigHa (KyTOBHM KOe(IIli€eHT JOTUYHOI) J0/aTHA, a B TOYKAX CIaJIaHHS

7y \

fi(x)>0 f(x)<0 f'(x)>0
y y = f(x)
0 % % %

Puc. 6

[IpaBuibHI i Taki TBEPIKEHHS.

Sxmro moxigHa GyHKINT B KOXKHIN TOYII IESKOTO MMPOMIKKY J0JaTHA, TO (QYHKITiS
Ha I[bOMY MPOMIXKKY 3POCTaE.

SAkimo moxiJHa B KOXKHIM TOYIIl MPOMDKKY BiJI’€MHA, TO (YHKIISI HAa LOMY
IPOMIKKY criafae [7, c. 294].

ITpo x; Ta x, 3a pUCYHKOM (pHC. 6) HIYOTO HE KOHKPETU3Y€eThCs. Ta 1 1y QyHKIil
y = x? y Touni x = 0, 3 IK0X0 MM HAMAaraeMoch po3i0paTiCh, MOXiHA JOPiBHIOE HYIIIO
(He € monmaTHa, HE € BiJl €MHA).

Hapani 3a TekcToM naparpady TeMu Y4UTaEMO HACTYIIHE.

3ayBakuMO, 1110 B TBEPI)KEHHSAX BUPAKAETHCS JOCTATHS O3HAKa 3pOCTaHHS YU
crajaHHs (QyHKII, aje He HeoOX1aHA, OCKUIbKM (YHKIISI MOXE 3pOCTaTH 1 Ha
POMDKKY, B ICSIKUX TOYKaX SKOTO BOHA HE Ma€ TIOX1THOI.

I3 ckazaHoro BUILIMBAE, IO JIBA CYCIHI MMPOMDKKU, HA OJJHOMY 3 SAKUX (YHKIIIS
3pOCTae€, a Ha APYroOMy CIaJae, MOXKYTh PO3AUIATUCH TiUTHKU TaKOK TOUYKOO, B SIKI
noxijgiHa (PyHKIT JOpIBHIOE HYNIO a00 He icHYE [7, ¢. 295]. OTxe, OCKUIbKH y TOYII
x = 0 moxigHa QyHKUii Yy = x? JIOpIBHIOE HYJIO, TO 3a MONEPEIHIM 3ayBa)KEHHAM
MOKEMO 3pOOMTH BHCHOBOK, IO II€ SIK pa3 1 € TOYKa, sIKa PO3IALISIE MPOMIKKH
3pocTaHHs 1 cnaganHa. ToOTo came po3aiisie, a He BXOAUTH 1 10 TPOMIXKKY 3pOCTaHHS,
1 10 IPOMDKKY CIaJaHHs.

Ha 1isoMmy MOMEHTI MOJKHA 3a3HA4YHTH, 10 BXKE 3’ SIBHUJIACH ITEBHA JIETAJTI3aIlisl.

Hani y minpyunuky bessa I'Il. 3a 10 knmac HaBOAMTHCS HACTYNHUN MPHUKIAL:
3HAMIITH TPOMIXKKH 3pOocTaHHs i cnagaHns QyHkuii y = x3 — 3x% + 2 Ta HagaeThes
BIANOBiAb, MO naHa (yHKIisS Ha mpoMixkkax (—oo0;0) 1 (2;+o0) 3pocrae, a Ha
npomixkky (0; 2) cnanae [7, c. 295]. Sk moxHa Oauntu, TOukH 3 abcuucamu x = 0 Ta
X = 2 He BKIIOYAIOTbCS [0 NPOMDKKIB 3pOCTaHHS 1 CHaJaHHS, OCKLIbKH, 32
MOTNIEPEAHIM 3ayBaXKEHHSIM, PO3ILISIOTH OMTMCaHI MPOMIKKH.

Ane bes3s I.I1., nponoBxyroun TeKCT maparpady, Mpommcye 1ie OAHE 3ayBaKCHHS:
AKIIO (PYHKLIS HENEpEepPBHA B AKOMY-HEOy/Ib KiHII MPOMIXKKY 3pOCTaHHS YU ClIaJaHHS,
TO IIF0 TOYKY MO>KHA MPUETHATH 0 PO3IIISA Ly BAHOTO MPOMIKKY. OCKUIBKH QYHKIIS Y =
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x3 —3x? + 2 B Toukax 0 i 2 HenepepBHA, TO MOKHA CTBEP/KYBATH, 110 BOHA 3POCTAE
Ha npoMikkax (—oo; 0] 1 [2; +00), a Ha npomixkKy [0; 2] — cnagae [Tam camo].

3 ogHoro Ooky Oyna HajaHa 4YiTKa BIAMOBIAL 0 3aBJaHHS Y BHJ1 IHTEPBAIIB, 3
1HIIIOTO, BUSABIISIETHCS, KIHIII MTPOMIXKKIB, 32 YMOBU HEMEPEPBHOCTI (DYHKIIIT B IKOMY-
HeOylb KiHII TPOMDKKY 3pPOCTaHHS YM CMAJaHHS — MOXKHA BKJIIOUMTH. | 3HOBY
MOCTAIOTh MUTAHHS: a YU OyJie IOMHIIKOIO, SIKIO BCE JK TaKU HE BKIIOUUTH? A SIKIIO
KIHIIl MPOMIXKKIB BKJIIOYUTH, TO SIK PO3YMITH OJHOYACHICTh 3POCTaHHS 1 CIIaJaHHS
¢byHKIi1 B TOUII1?

[Tornsuemo B iHm miapyyHuku. Icrep O.C., roBopsuM Mpo 3pOCTaHHA Ta
cnaganas GyHKi [8, ¢. 374], Haragye BU3HAUEHHS 3TaJlaHUX TIOHSATH: (YHKIIIO
HA3MBaIOTh 3pPOCTAIOUOI0 Ha JCSIKOMY TMPOMIKKY, SKIIO OUIBIIOMY 3HAYE€HHIO
apryMEHTY 13 I[bOTO MPOMDKKY BIAMOBiMa€ Oibiie 3HaYeHHS (DYHKIIIT; aHATOTIYHO 1
cnazgae. [Tomae [8, c. 375] Teopemy 2 (03HaKa 3poCTaHHsI, CrIaiaHHs (PYyHKIIIT):

skiio f'(x) > 0y koxHii Touti npoMikky (a; b), To dyskiist y = f(x) 3poctae
Ha (a; b);

skiio f'(x) < 0y koxkHi# Touni npomikky (a; b), To dyHkiis y = f(x) cnagae
Ha (a; b).

Ta mo HaBemeHOi TeOpeMH HABOIWUTH MPUKIANN, Cepell SAKUX € 1 TMPHUKIaa Ha
3pOCTaHHA i cnagaHHs QyHKIIT Y = X2, JUIsl KO 33 TEOPEMOIO 2 BCTAHOBJIIOETHCS, IO
Ha (—oo; 0) dyukiis cnaaae, Ha (0; +00) GyHKIIIA 3pocTae, MATBEPIKYIOUH BIAMOBIII
me ¥ HaBeaeHMM rpadikoM. A gami 3a TEKCTOM Tnaparpady HaJlae HaCTYIHY
iH(opMariro: y Toumi x = 0, 110 po3aAuIsIe ABa TPOMIKKHU, Ha OJHOMY 3 SIKUX (YHKIIISA
Crajae, a Ha IHIIIOMY 3pOCTaE, oxiaHa aqopiBHioe Hymo: ¥’ (0) = 0 [tam camo]. Skiro
y niapyunuky Icrepa O.C. Ta iH. 3a 9 kiac, sik Oyyo onucaHo Buiie, 0 BKIFOYABCS J10
IIPOMIDKKIB 3pOCTaHHS 1 cnajgaHHs (yHKIII, TO 3a MPEACTaBICHUM po3B’s3aHHsIM 10
kiacy 0 He BKITIOYAETHCS Y 11l IPOMDKKH. | 11e cripuiiMaeTbest TOTIYHUM, OCKITIBKU Y
TeopeMi 2 pO3MIAAAIOTHCS MPOMIKKHU 3 KPYIIIMMU JTy>KKaMH. AJie TIOTIM 32 TEKCTOM
HipyYHUKA y HABEJICHUX MPUKIaZaxX 3HOBY OaYMMO, 110 A1MCHI YKCIIa, K1 € KIHISIMHU
MIPOMDKKIB 3pOCTaHHS (CHaJaHHs), BKIIOYAIOTHCA IO ITUX TPOMIKKIB, OCKUIBKH
HaANPHKIHII Taparpady poOUThCs 3ayBakeHHs: Ko GyHKIIT Y = f(Xx) HenmepepBHA
B TOMYIIi, IO € KIHIIEM TPOMDKKY 3POCTaHHS UM CIIaJIaHHS, TO IF0 TOYKY MPUETHYIOTh
70 IIbOTO MPOMIXKKY. | TPOAOBKY€ETHCS — TAaKMM YHHOM, MOYKHA CTBEP/XKYBATH, IO
¢yHnkuis y = x? 3pocrac Ha mpomikky [0;+0) i cnagae Ha mpomixkky (—oo; 0],
ockinbky B Touli x = 0 QyHkuis y = x? nenepepsHa [8, c. 376]. Cnuparounch Ha gKi
3HaHHA a00 BIIOMI MOHATTA YY€Hb Ma€ 3p03yMITH onucaHe 3ayBaxxeHHs ? [IpaBoMipHO
3aJIaTUCh MUTAHHSIM — SIKUM YAHOM HETIepEePBHICTH (DYHKITIT B TOUII BIUTMBAE HA TE, IO
(byHKIIIS B 1M TOYI MOXeE 1 3pOCTaTy, 1 ciajaTu?

3a miapyunukoMm bypau M.I. Ta iH. 3 matematuku juis 10 knacy 3a3Ha4a€eThCs, 110
3HaK MOXIAHOI (PyHKIII B 1HTEpPBaJl BU3HAYAE€ XapaKTep ii MOHOTOHHOCTI Ha LILOMY
1HTEpBaJll, a came:

1) SIkmo f'(x) > 0 mHa inrepBam (a;b), To dyskiis f(x) MOHOTOHHO
3pocTa€e Ha IbOMY 1HTEpBai;

2) SIkmo f'(x) < 0 ma inrepBam (a;b), To dyskiis f(x) MOHOTOHHO
crajiae Ha IbOMY 1HTEpBAIL.
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[li TBepIKCHHS HA3WBAIOTHCS O3HAKaMW MOHOTOHHOCTI QyHKHiT f(x) Ha
inTepBani (a; b) [10, c. 144]. Ta HaBoAUTHCA BIANOBIAHO 10 HAJJaHUX O3HAK 3a]a4a Ha

: . : 1 g ,
3HAXO/KCHHSI 1HTEPBAJIiB MOHOTOHHOCTI (yHKIT f(x) = 3% — 9x. Posp’szanus

IPUBOAMWTH JO BIAMOBIIL, 3a KOIO Ha iHTepBajax (—oo; —3) 1 (3;+00) QyHKUIA
3pocrae, a Ha intepBaini (—3; 3) ¢yHKIis cnagHa [Tam camo].

Sk Gaunmo, y miapyuHuky 3 maremaruku 3a 10 wimac bypma M.I. HaBoguTh
BIJIMOBI/II /IO PO3B’s3aHHS YITKO 3a O3HAKAMU: PO3MISATAETHCS 3HAK TOXIAHOI Ha
1HTEepBaJli 1 BUCHOBOK PO MOBEAIHKY (YHKIIII Tak caMO pOOUTHCA Ha IIbOMY 1HTEPBA,
1 y pO3B’s3aHHI TEXK 3aUCYIOTHCS CaMe 1HTEPBaIM 3POCTAHHS Ta CIaaHHS.

3a mpoBeNEHHMM ONIAAOM MiAPY4YHHKIB g 10 kiacy ys3araapHUMO: TpHU
3aMMCyBaHHI MMPOMIXKKIB 3pOCTaHHS (criafgaHHs) QyHKIIT 32 yMOBHU TOTO, 1110 1XH1 KIHITI
€ JNCHI YKcia, y sSKuX (yHKINS ICHy€ 1 HeTepepBHA, BIACYTHS YITKICTh CTOCOBHO
BKJIFOUCHHS KIHIIB MPOMDKKIB JIO BIJTOBIJI, OCKIJIBKH Yy TPEACTaBICHHI Marepiary
IpUCYTHI 00K/1Ba BapiaHTH 3amucy. Tox 30cepeuMoch Ha HEOOX1HOCTI JOCIIIKSHHS
MOBEIIHKHU (DYHKIIIT caMe B TOYIT.

3a KJTaCHYHUM BU3HAYCHHSIM a00 MOYKHA 3BEPHYTHUCH /10 miapyuHuka [Ikins M.I.
Ta 1H. 3 anreOpu 1 movyarkiB aHamizy s 10-11 knaci, y ssIkoMy HOAA€TbCS BUSHAYCHHS
3pocTaHHs (criaganHs) QYHKINT y 3aaHii TOYIl, YATAEMO.

[Mpunyctumo, mo ¢yHkiis y = f(x) BU3HAYCHA HA JICAKOMY POMIXKKY [a; b], a
X — BHYTPIIIHS TOYKa I[bOT0 MPOMIDXKKY. DyHKIlis f(X) HA3UBAETHCS 3POCTAKOUOI0 Y
TOYIl X,, AKIIO icHye iHTepBan (xo —&; xo +6), 6 > 0, kUil 3HAXOTUTHCA Y
npomixky [a; b] i takuii, mo f(x) < f(x,) ans ycix x 3 inTepBany (xo — 8; xg) 1
f(x) > f(xg) nna Beix x 3 inTepBany (xq; xo +6) [11, ¢. 331]. Ta po3msgaeTbes
IPUKIAN: JOBECTH, 10 (yHKLiA Y = x> 3poctac y Toumi X, = 0. Po3B’s3anHs
TONAETECA 3a HaBeJeHMM BH3HaueHHsAM. Dynkmis f(x) = x> Bu3HaueHa Ha yciii
9yHCIOBiH oci, TOOTO Ha iHTepBami (—o0;+00). BispbMeMo IesKuil iHTEpBal,
Hanpukiaan, (—1;1), skuii MiCTUTh TOYKY X, = 0 1 HaIeKHUTh 00IaCTi BU3HAYCHHS
¢byukuii. Toai amsa koxxHOTO 3HaUeHHs X 3 inTepBany (—1;0) maemo f(x) < 0, a qs
KOKHOTO 3HaueHHs X 3 intepsany (0;1) maemo f(x) > 0. Ockimeku f(0) = 0, ToO
3aj7a4a JIOBEJCHA [TaM camo].

Jlns QyHKIIi y = X2 10BECTH aHAJIONTYHO 3pOCTaHHS 200 ClaJaHHA y TOUIl X, =
0 3a HaBeICHNM BU3HAUYCHHSM HE BHIAJIE, OCKUIBKY JJIsI JICSKOTO 1HTEPBAITY, HAPHUKIIAI,
(—1; 1), skuiit MicTUTH TOUKY X, = 0 1 HaJIEXKHUTH 00IACTi BU3HAYEHHS (DYHKIIIT, I
KOKHOTO 3Ha4eHHs X 3 inTepBainy (—1; 0) maemo f(x) > 01 11 KOXKHOTO 3HAYCHHS X
3 inTepBainy (0; 1) maemo f(x) > 0.

Maremarrka TpUBYaE JIOAEH 0 YITKOCTI W JOTIYHOCTI MipKyBaHb. J[0 sKOTO
BHUCHOBKY Ma€ JIMTH y4eHb, IPOBIBILHU ONMKCaHy BUILE POOOTY 3a MiAPyUHUKAMH?
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KOMIIETEHTHICHMM X1 ITPU BUBYUEHHI MATEMATUKH Y
I TUCAYOJIITTI: BUMOI'N 10 PYHAAMEHTAJIBHOCTI TA
INPAKTUKOOPICHTOBHOCTI

Muxona MapTuHIOK
Biookpemnenuii cmpykmypruil niopo3oin « Xapkiecokuii ghaxosuti Koneonc inghopmayiuHux
mexnonoziu Hayionanbnozo aepoxocmiunozco ynieepcumemy im. M.E. JKykoscvroco
«Xapxkiscokuu agiayituHui iHcmumympy, M. Xapkie

3amponoHOBaHO CHCTEMHO MEPETJISIHYTH BIUIMB HAayYKOBUX JOCSTHEHb, KOTpI BiAOyJuCs Ha
MEXI1 THUCSYONITh, Ta MalTh (OPMYyBaTH BIUIUB HA HaBYaHHS MalOyTHIX CHEIIAJICTIB, 30KpemMa
MaTeMaTHKU. XX CTOpiuYsl 3aHYPHJIO JIFOJCTBO Y KBAHTOBHM MIKPOCBIT Ta O€3MEXHHI KOCMIYHUN
npoctip. byno 3'scoBano, 110 ¢i3u4HI 3aKOHH 3PYYHOTO Ta 3p03yMiJIOr0 HBIOTOHIBCHKOTO CBITY, B
SKOMY 3apOAMJIOCH Ta iICHYE JIIOJICTBO HA IUIAHETI 3eMJIsl, HE Jal0Th 3MOTY JTOCTIIUTH Ta BUBYUTH,
HI KBAaHTOBUU MIKPOCBIT, HI KocMiuHuid BcecBiT. Ha Mexi THCA4OmMITh BinOynacs 3MiHa OaueHHS
OTOUYIOUOi HAaC AIMCHOCTI Ha OCHOBI ()I3MYHUX 3aKOHIB, Ha BIJOOpaKEHHs AIMCHOCTI 3a 3aKOHAMHU
HEEBKJIIJOBOI T€OMETPIi, Ta «IMCTO MATEMATUYHUMH OTKcamMmy. Teopist BIIHOCHOCTI, CTaja OCHOBOIO
JOCITIJKEHHS eBoIoLii MaTepii, BcecBiTy, BUHUKHEHHS Ta PO3BUTKY KHUTTS Ta po3yMy. HoBi 3HaHHS
noTpeOyIOTh BHECEHHS 3MiH MpU HaBYaHHI MaTeMaTUKH. CTyJeHTH MaroTh OyTH O3HallOMJIeHI 3
€JIEMEHTAPHUMU OCHOBAMH CYYaCHOTO MAaTeMaTHYHOTO amapary, IO ONKHCYE KBaHTOBUM Ta
KOCMIYHMIA pIBEHb OpraHizaiii Ta eBOJIIOIlli MaTepii Ta IHTEIEKTy. 3amponoOHOBAaHO HAMPSMKH, SIKi
JOLITBHO PO3TISHYTH JUIS TABUILCHHS TPAKTUKOOPIEHTOBHOCTI MaTEMaTUYHOT OCBITH.
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Kntoyosi cnosa: maremaTtndHa OCBiTa, TE€OMETPis MPOCTOPY, MAaTEMAaTUYHHUH amapaT OIHCY
MaTepii Ha KBAaHTOBOMY PiBHI, MAaTeMaTUYHUHN arapaT JOCIIKEHHS KOCMOCY, MaTeMaTUYHH armapar
OMHCY EBOJIOIIT XIMIYHUX €JIEMEHTIB Ta JXMBOI Marepii, pO3BUTOK 1HGOPMAIIITHUX TPOIECIB Ta
IHTENeKTy, K (OPMH iICHYBaHHS MaTepii.

COMPETENCE-BASED APPROACH IN STUDYING MATHEMATICS
IN THE III MILLENIUM: REQUIREMENTS TO FUNDAMENTALITY
AND PRACTICE ORIENTATION

Mykola Martyniuk
Separated Structural Subdivision « The Kharkiv Professional College of Information
Technologies of the National Aerospace University “Kharkiv Aviation Institute”,
Kharkiv, Ukraine

It was suggested that all scientific achievements, that were made on the turn of centuries and
influence the process of teaching Maths to future specialists, should be revised. The 20th century
immersed people into the miraculous quantum microworld and endless outer space both of which
could not be researched using the physical laws of Newton’s world. On the turn of the milleniums,
the perception of the surrounding reality has changed into seeing reality ruled by non-Euclidean laws
based on ‘purely mathematical descriptions’. The weird theory of relativity became the basis for the
research of substance evolution, universe, appearance and development of life and mind. Today’s
studying of Maths requires changes. Learners should be aware to the necessary extent both with the
theory of relativity and with the basics of the modern mathematical tools to describe quantum and
space evolution of substance and mind. Possible directions of the development of the mathematical
education to boost its practice orientation have been proposed.

Key words: mathematical education, geometry of space, mathematical tools to describe
substance on a quantum level, mathematical tools to research space, mathematical tools to describe
the evolution of chemical elements and living substance, the development on information processes
and intelligence as a form of substance existence.

III THCAYOMITTS O3HaMEHYBajJO CTPIMKY 3MiHY MapaJurM iCHyBaHHS JIOICTBA.
Teopis BIAHOCHOCTI mpu3BeNna A0 CTPIMKOrO, BHOYXOBOTO HAKOMUYEHHS HOBOTO
3HAHHS 3aKOHIB iCHyBaHHS oOTodyrouoro Hac Bcecity. JlroncTBo mHOpHHYIO Y
JOCTIIKEHHS KBAHTOBOTO MUDY, MOIIYKY OCHOBHOI, HAMMPOCTIIIOi, eJeMEHTapHOi Ta
HEMOJIBHOT YaCTUHKH, 110 JIEKUTh B OCHOBI YTBOPEHHS MaTepii Ta eHeprii. Haykosii
IparHyTh CTBOPUTH «TEOpil0 BChOro». ToOTO, Teopito, KoTpa Oylae CIpoMOXKHA
OMHCAaTH CTBOPEHHS Ta PO3BUTOK Marepii, EHepTii, MPOCTOpPY, Jacy.

Byxe Ha ChOTONEHHS, JIFOACTBO MA€ TOCUTh BIOPSIKOBAHY TEOPiIO0 CTBOPEHHS Ta
€BOJIONIT XIMIYHUX €JIEMEHTIB OapiOHHOI Marepii, Kl YTBOPWUJIU ILJIaHETy 3emlsl.
JlocHmi/pKeHHST €BOJMIOLIT XIMIYHHUX €JIEMEHTIB Y KOCMIYHOMY TMPOCTOpPi, 30psX,
HEUTPOHHUX 30pSAX Ta €BOJIOLIT 31p, JO3BOJIMUIIO CTBOPUTU AOCUTH YITKY Ta 3pO3YyMITY
TEOPito yTBOpPEeHH: BCixX 118 BUIIB aTOMIB MEPIOANYHOT CUCTEMH XIMIYHUX €JIEMEHTIB.
BuBuenns ximii He MOXJIMBe 0€3 BHUKOPHCTAHHSA Cy4yaCHHX 3HaHb OyJOBH aToMma,
3alIOBHEHHS €JIEKTPOHHUX DPIBHIB, €JIEKTPOHIB 30BHIIIHBOTO MIAPy — IO JA€ 3MOTY
HABYaTH YYHIB OCHOBaM cydacHOi Ximii. Bci XiMiuH1 enemeHTH OapioHHOI Matepii
YTBOPUJIMCS B €BOJIOLII MPOTO30pAHOI peyoBHHU. [IpH OXONOMKEHHI KOCMIYHOTO

99



IPOCTOPY CIOYATKy YTBOPHIIMCS arOMH BOAHIO. bapionHa marepist kocMocy Ha 74%
YTBOpPEHA aTOMaMU BOIHIO, KOTP1 y SJIEPHUX PEAKIISX 30PSIHOTO BOIAHIO YTBOPIOIOThH
reJi, JiTi, 6op, Oepuiiii, a TakoX — IpyIy OIOTeHHHX €JIEMEHTIB: BYIVIEIIO, a30TY,
KHCHIO, (pocdopy, CipkH, Kallito, HaTPiro Ta 3aji3a. 3 4acoM YTBOPUIIOCA 3alli3HE SIAPO
IUIaHeTH 3eMJyis. SIIpo MOKPUIIOCS IIApOM OKHUCIIB BaXKKHX €JIEMEHTIB YTBOPHUBIIH
nitocepy Ta rigpochepy.

bionoru, Ha cbOroIeHHS, HE MalOTh TaKOi MPOCTOI Ta 3pO3yMIJOi Teopii
BUHUKHEHHS Ta PO3BUTKY KUTTSI, SIK HA TUTAHET1 3eMJisl, TaK, 1 B3araii, IeCh y IPOCTOPI.
[lepmii eramu yTBOpEHHS  OpraHIYHMX pPEUOBMH TMOKa3aHl Ta MiATBEPIKEHI
YHCIEHHUMU €KCIIEpUMEHTAaMH B YMOBaX, SK IUIaHETH 3eMJis, TaK 1 B KOCMIYHOMY
npoctopi. lle MoyieKkyau Cce4oBUMHHU, IIMETUICYIb(GOKCHIY, pPUO03 Ta JIEIKUX
aMIHOKHCIIOT. AJte po6iiemMa B TiM, IO JIFOJICTBO HE Ma€ MaTeMaTUYHOTO OaYeHHSI, 5K
3 IPOCTUX OPraHIYHUX MOJIEKYJI MOTJIa BUHUKHYTU HOBa (popma pyXy MaTepii — JKUTTS.
Xoua, Ha CbOTOJICHHS JIIOJICTBO Ma€ 00'€KTUBHUI Ta 3pO3yMUIHIA OMUC CaMOTO >KHUTTSI.
Ile € mmupoxko Bimoma dopmyna 30epiraHHs, mepeaadi Haciiakam Ta eBororli. Lle
monekyasipaa reretuka : JIHK - PHK - nporein. IloTpibHe maremaTudHe
MOPO3yMIHHA Ta OMHC, SIK HYKJIETHOBI KHUCJOTH Ta MPOTEIH CTBOPUIIM TaKy, JOCHUTb
CKJIaJHy Tpiaay. BumarHi HaykoBIlI pO3yMilOTh, IO PO3B'A3aHHA i€l MPoOIeMH
JEKUTh CaMe B TUIOLIMHI MaTeMaTuku. EBONIOLIS >KUBOi Marepli € MOIOBKEHHIM
€BOJIIOLIT XIMIYHMX MOJIEKYJ Ta iX yTBOpeHb. JKuBa matepis (pyHKIIOHY€e Ha OCHOBI
3aKOHIB €BOJIIOII XIMIYHHUX MOJIeKYyl. AJie 1€ € HOBHUM, OUIbII CKJIAIHUM, eTarl
XIMIYHOTO KaTaji3y Ta YTBOPEHHS KIITHHH. MareMaTHUHUN pO3IISA Ta CTBOPEHHS
MOXJIMBUX TiaxoaiB onucano Illpeninrepom, y ioro po6oti «IIpocTtopoBo-yacoBa
CTPYKTYypa». 3 MOMEHTY HalicaHHsl pOOOTH MUHYJIO Mai’e CTO POKiB, MOXKIIUBO CEepel
HAIIMX CTYJIEHTIB BXKe HaBYaeThCs jaypear HobeneBcbkoi mpeMii, 1110 mo0auuTh MIISX
PO3B'SI3KY I1i€T TPOOIEMHU.

EBomtonis xuBoi Matepii cTBOpUiia pO3yMHY ICTOTY — JIOnuHy. Uepes MoauHy
«IIpupona mizHana camy cebe». biiblIICTs TPOBITHUX HAYKOBUX JIAEPIB PO3yMi€
MOSIBY PO3YMHOI 1CTOTH B €BOJIIOIIIT )KMBOT MaTepli, SK OYEBUIHUN, 3aKOHOMIPHUN Ta
000B's13k0BU eTarn. Hivoro AMBHOTO, €K30THYHOTO Ta YHIKAIBHOTO, B MOSIBI PO3YyMHOI
1ICTOTH B €BOJTIOLIIT OapioHHOT MaTepii He icHye. HaBmaku, 10CiKeHHs 3aKOHOMIPHO
Ha TOCTINHIN OCHOBI MIATBEPKYIOTh MOSABY PO3yMYy Ha MEBHOMY €Tarl €BOJIOLIi
MaTepii sk 00'€eKTUBHY HEOOXITHICTh. AJie, MOXIIMBO, TIOSIBA PO3YyMY, TE€X € SKICHO
HOBUH eTarl eBoJtolli. B Takomy pasi caMe MareMaThka Ma€ 1aTH JTFOJICTBY MOMKITUBICTD
3pO3yMITH, TOCTIAUTH Ta OMUCATH 1M BaXKJIMBUI €Tar €BOJTIOITI].

MoxnuBO y uuTaua BHUHUKHE 3alUTaHHS, YOMY aBTOp TaK HaIloJisrae Ha
BaXXJIMBOCTI 3aCTOCYBaHHS MAaTreMaTWKH, MareMaTU4YHOTO amapary s pPO3B'S3KY
onucanux npobneM. KoxkeH, XTo po3MipKoBye HaJ Li€l0 TPOOIEMOI0, Ta XOU TPILIKU
3HA€E 1CTOPII0 PO3BUTKY MPUPOAHUYMX HayK, (Pi3uku, aromy Ta BeecBiTy y XX cTOmITTI
3po3yMi€ Ta MOOAYUTh €IMHUN IIISAX MOSBH PEBOJIOLINHO HOBOTO 3HAHHS — Yepes
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MaremMaTuyHe OaueHHs, JOCHIJPKEHHS Ta MaTeMaTUYHUN onKcC y (OpMyIiax, 3aKOHax Ta
HOBUX TMapaaurmax. be3 Mmaremaruku Ta MaTeMaTUYHOTO arapara 1e HEMOXKJIHBO.

PO3BUTOK IITY4YHOTrO 1HTENEKTY MOTpeOye OCOOIMBOIO OCMHCICHHS Ta
JOCJTIPKEHHS IIHOTO SBUIIA, SIK 1€ OAHOTO, MOCIIJOBHOTO, €TaITy eBOIIOIlT O6apioHHOT
matepii Ha tiaHeTi 3emus. IITydHuN IHTEJNIEKT € eTal eBOJIOLIl O10JIOTrYHOTO
1HTEJIeKTY. Ajie B YoMy OCOONUBICTh sBUIA? OCOONMBICTh B TiM, III0 HAKONIMYCHHS
HOBOTO 3HAHHS, 1€ 0 MOSBU IITyYHOTO IHTEJEKTY 3pOCTANI0 y E€KCIIOHEHI[IaNbHIN
3aJIe’)KHOCTI. JII0ICTBO HE Majo 3MOrM OCMUCIUTU Ta MEPETBOPUTH HOBI 3HAHHS 10
MPUAATHOTO /IS BAKOPUCTAHHS BUTIISII.

Crnin BiA3HAYWTH, IO METOAM JOCHIDKEHHS Y MPUPOJHUYNX, COLIAIBHHUX Ta
I'YMaHITapHUX HayKaX BUKOPUCTOBYIOTh YITKO C(OPMOBAHUN MaTeMaTUUYHMUI amapar
JUTSl TUTAaHYBaHHS EKCTIEPUMEHTAIBHOTO JOCHIKEHHS, BUKOHAHHS PO3PaxyHKIB Ta
METOJIIB CTAaTUCTUYHOI OOpOOKH OTpUMaHUX pe3yibrariB. JKomHe JOCHIIKEHHS HE
MOke OyTH CIUTAaHOBaHO Ta OOYMCIICHO O€3 BUKOPHCTAHHS MaTEMaTHYHOTO arapary.
[lopiBHSHHS OTpPUMAaHUX pE3yIbTaTiB MOTpedye TrpamMoOTHOI OOpOOKM MeTomamu
MaTE€MaTUYHO1 CTAaTUCTUKHU JIJIsi BUSIBJIEHHS JOCTOBIPHOI PI3HUIII MDK HHMMH, abo i
BIICYTHOCTI, [JIi JOCHIDKCHHS MEXaHI3MIB BIUTUBY OKpeMux (akTopiB Ta
(GbopMyBaHHS HayKOBOTO BUCHOBKY.

TakuM 4MHOM, JIJIs1 MOKpAILEHHS Pe3y/IbTaTiB HABYaHHS MAaTeMAaTUKH Ta PO3BUTKY
3al11KaBJICHOCT] yUHIB Ta CTYJCHTIB y BUBUEHHI MAaTEMATUKH, TOIJILHO Ha JOCTYITHOMY
P1BHI 03HAHOMUTH X 3 IpaIfiIMK BUJIATHUX MaTeMaTHKIB, KOTPi (OPMYIOTh CydacHUN
ceitorsig. Takumu € bepuep Kapn Ieitsenbepr, Ta HOro momisiay «IPHHIIMIL
HEBU3HAYEHOCTI ISl KBaHTOBOiI MexaHikw». Yapnp3d T'apg TayHc «HemiHINHI
MaTeMaTU4Hl 3aJIe)KHOCTI KBaHTOBOro cBity». f.b.3enpnoBuu Ta CriBeH Biibsim
[okiar « marepis — rpasitamiss — npoctip». Kyprt I'emens Ta i#oro mpami « mpo
JIOBEJICHHS HECYTIEPEWIMBOCT1», KIIPO HEMTOBHOTY», «IIPO HETIOBHOTY MaTe€MaTUKN», Ta
foro mormsamu Ha Principia Mathematica. HeoOxigHO Ta HOIIIBRHO O3HAHOMHTH
CTY[IEHTIB Ta Y4YHIB, Ha JOCTynmHOMYy piBHi, 3 mpamsmu P.b. Ilpuroxuna
«HEpPIBHOBAXKHA TEPMOJIIHAMHUKA Ta CTAaTUCTUYHA MEXaHIKa HE3BOPOTHIX MPOLECIBY,
«KJIACHYHI 3aKOHH CTaTUCTUKI.

Maremaruka € 1iKaBOK KOJIU CIIPHUSE JOCTIUTH IPUPOY Ta CYTh 11 SBHIL.

MATEMATHUYHA NIJITOTOBKA MAUBYTHIX MIPAKTUYHUX
IICUXOJIOI'IB

Oabra Mapuenko, Cesitocias IlpokonsiHunk
Xapxiscokuil HAYiOHAILHUL YHIgEepCUmenm 6HYMpIWHIX cnpas, M. Xapxis

OOrpyHTOBaHa JOIUIBHICTh SKICHOI MareMaTW4HOI MiTOTOBKH MPAKTUYHUX TCHXOJIOTIB Y
3aKjaZax BHWINOI OCBITH. PO3KPHUTO IIJIbOBI OPIEHTHPHU, 3MICT, METOAM, PE3yJIbTaTH HaBYAHHSI
IUCLUIUIIH  MareMaTWYHOIro chpsiMyBaHHs. HaBeneHo mpHKIa] —IICHXOJOTO-TEJaroriaHoro
EKCIIEPUMEHTY Ta CTATUCTUYHUN METOJT 00pOOKH HOTO pe3ysbTaTiB.
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Kniouosi cnosea: 3aknaa BUIIOI OCBITH, MPAKTUYHHUN TICHXOJIOT, EKCIICPUMEHT, MaTeMaTHYHA
MiJITOTOBKA, CTATUCTUYHA 00pOOKa.

MATHEMATICAL TRAINING OF FUTURE PRACTICAL
PSYCHOLOGISTS

Olga Marchenko, Sviatoslav Prokodianchyk
Kharkiv National University of Internal Affairs, Kharkiv, Ukraine

Substantiated expediency of high-quality mathematical training for practical psychologists in
higher education institutions. The target guidelines, content, methods, and learning outcomes of
mathematical disciplines are revealed. An example of a psychological and pedagogical experiment
and a statistical method for processing its results are presented.

Keywords: higher education institution, practical psychologist, experiment, mathematical
training, statistical processing.

Cepeo ycix Hayk, wo 8IOKpusaoms
M00Cm8Y  WiIAX 00 NI3HAHHA 3AKOHIB
npupoou, HAUMOSYMHIWLA, HAUBEIUYHIUUA
HAYyKa —mamemanuxka.

C. Kosanescvka

Bupimennst 3aBnanp npogeciiiHoi TisSIbHOCTI MPAKTUYHUX IICUXOJIOTIB, SKa
MOB’sI3aHa 3 BUBUEHHSIM 1HAMBIIYyaJIbHUX, TPYMOBUX 1 MAaCOBUX MOBEIIHKOBHUX SIBUIII,
nependavyae HasIBHICTh 3HAHb 1 yMiHb y raiy3i 300py, 0OpOOKH Ta aHaNi3y eMIIPUYHUX
JaHUX 3 BHKOPUCTAHHSM CTAaTHCTHYHHUX METOMIB MAaTeMaTUKH 1 KOMIT FOTEPHUX
texHonorii [3]. I Tomy nans TpoBeACHHS CaMOCTIMHUX JOCHIKEHb ManOyTHI
NPaKTUYHI MCUXOJOTH MOPSJ 13 BUBUEHHSIM OCHOBHUX (DaxOBHUX JMCIMILIIH MAalOTh
HABYUTHUCS 30upaTv, OOpOOIATH Ta aHali3yBaTH TMcuUxomiarHocTHU4H1 aaHi. Came
MaTeMaTHKa J1a€ HeOOX1/IHI IHCTPYMEHTH JIJIs PO3YMIHHA Ta IHTEpHpeTallli IUX JaHUX.
30kpeMa, MaTeMaTH4YHI MOJENll BHUKOPUCTOBYIOTHCA JUIsl OINUCY Ta TOSCHEHHS
MICUXOJIOTIYHMX SIBUII 1 MPOLIECIB: MaM’siTh, MUCIICHHS, AISUIBHICTh (rpa, HAaBYaHHS,
nparisi), MUCJICHHSI, MPUUHATTS pillieHb, eMOILIi Ta 1H.

Tomy Bxke Ha mepmomy (6akalaBpChKOMY) PiBHI BHUIIOiI OCBITH B OCBITHBO-
npodeciitny nporpamy (OIIIl) migroroBku ¢axiBuiB 3a croemianbHicTIO «053
[lcuxomnoris  (mpakTUYHA  TICUXOJIOTiS)»  BKJIIOYEHO  HABYAIBbHI  JAWCIUILIIHH
MaTeMaTUYHOTO CIpsiMyBaHHs. Tak, Ha 2-My Kypci (4-i1 cemecTp) MailOyTHI MpaKTUYHI
MICUXOJIOTH BHUBUaIOTh «MaTeMaTu4yHi METOAM y TCUXOJOTii» (00car — 3 KpeauTH
ECTS). BHacii0k BUBUEHHS HABYAJIbHOT JUCIUIUIIHU CTYJACHTH 3aCBOIOIOTh SIK 0a30B1
MOHSATTS MaTEMaTUYHOI CTAaTUCTUKU (BUIM BUMIPIOBAIBHUX IIKAJ, MaTeMaTHYHI
MOKAa3HUKK BHUOIPKHM), TaK 1 METOAM aHai3y EeMIPUYHUX JaHHUX, 5Kl IIHPOKO
BUKOPUCTOBYIOTBCS  JUISI  OOpOOKM  pe3y/ibTarTiB  ICUXOJOTIYHUX  JOCHIIKEHb
(KopensiHuN aHaji3, CTAaTUCTUYHHUI aHalil3 po301KHOCTEH, perpeciiHuil aHais,
(haxTOopHUI aHaJ13, KJIacTepHUi aHasi3). CTyneHTH HaOyBalOTh yMiHb aBTOMAaTU30BaHO
30uparu, 30epiraTd, CUCTEMAaTH3yBaTH Ta OOPOOJISATH BEJIMKI MAacCHBU EMITIPUYHHUX
naHux. Y HUX (HOPMYIOThCSI HABUYKH (DOPMYIIOBATH CTATUCTUYHI T1MOTE3U, 00MpaTu
HEOOX1AHI CTaTUCTUYHI METOAM BIAMOBIMHO MO IUICH JOCHTIDKEHHS Ta HAsBHUX
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EMIIIPUYHUX JTAHUX, IPOBOJUTH PO3PAXYHKH, MPABUIBHO 1HTEPIPETYBATH OTPUMAHI
pesynbrati. CiiJ 3ayBaKWTH, 110 3HAHHA 3 JUCHUIUIIHU JIOMOMOXYTh CTyACHTaM
J1arHOCTYBAaTH BIIXHWJIECHHS B1J HOPMH PO3BHUTKY MCHXIYHOI cepu 0coOHCTOCTI,
miai0paTy aeKBaTHI METOIN X KOPEKIIii.

Ha TpethoMy Kypci HaBYaHHS 3a OaKaJdaBPCHKOIO MPOTPAMOIO CTYIACHTH
BHUBYAIOTH I11€ JIB1 MPAKTUYHO 3HAYYIII JUCIUIUIIHA MATEMAaTUIHOTO CIpsiMyBaHHs. Tak
(5-# cemecTp) HaBYAHHS CTaBUTh 3aBJaHHS HAOyTH 3HAHb T4 BMiHb 3 JUCIHILTIHHA
«ExcniepuMenTanpHa micuxodioris»  (o6car - 3 kpeautu ECTS). ¥V  nporueci
POXOJKEHHS KYPCY 1aHO1 TUCHUILIIHY MaiiOy THI IICUXOJIOTY BUBYAIOTH BUJIU 3MIHHUX
Ta X KOHTPOJIb Y NCUXOJIOTIYHOMY €KCIIEPUMEHT1, 3HAMOMIISTHCS 3 ICUXOJIOTTYHUMU
IIKaJaMH 1 MOMJIMBOCTSAMHM iX 3aCTOCYBAHHS y KPUTEPIl AKOCTI BUMIPY 3MIHHUX TPH
3MIMCHEH1 eKCTIEPUMEHTAIBHUX J0CiiKeHb. [ani (6-i1 cemecTp, o0car - 3 KpeauTu
ECTS) maiiOyTHi mpakTH4HI TCHXOJIOTM BHBYalOTh Kypc «Komm’rorepHi metoau
MPAKTUYHOI TICUXOJIOT1», METa SIKOTO TOJISITae y 3aCBOEHHI CTYyACHTAMH aJTOPUTMIB
3actocyBaHHs makeTiB komm totepHux nporpam (SPSS, Excel, STATISTICA) nns
o0OpoOKM JaHWX MPUKIATHUAX (EKCIEPUMEHTAIbHUX TOIMIO) TCHUXOJIOTIYHUX
JOCIIKeHb, (POPMyBaHHI HAaBUYOK MPAKTUYHOTO 3aCTOCYBAaHHS LUX AaJTOPUTMIB,
JTOKYMEHTYBaHHS OTPUMAaHUX PE3YJIbTaTiB, 03HAWOMJICHHS 3 OCHOBHUMH METONAMH
CTATUCTUYHOTO aHaJi3y, HAWOUIBII TMOIIMPEHUMH B MPUKIATHINA 1 TOCTIAHHUIBKIN
po0OTI TIcuxoora.

HaOGytuii y mpomeci BHUBYEHHS 3a3HAYEHMX HABYAJIBbHUX  JUCHUIUIIH
MaTeMaTUYyHUN  1HCTpYMEHTapiii € OCHOBOIO  EKCIePUMEHTAIbHO-MOIIYKOBOI
JUSJIBHOCTI, sIKa CIIPSIMOBaHa Ha JIOCIIJKEHHS TMCHUXIKW. Tak, HaWOLIbIl 3HAHUM Ta
BUKOPHUCTOBYBaHUM Cepe/l IICUXOJIOTIB € TaKU METOJ] MaTeMaTUYHOI CTaTUCTUKHU, SIK
x? - xkpurepiii y3romkenns Ilipcona.

Lle#t kpuTepiit BUKOPUCTOBYETHCS 7Sl MOPIBHSAHHS YaCTOT, OTPUMAHUX Y MPOIEC]
TOCIIDKEHHS (EMITIpUYHI 9acTOTH), 3 YaCTOTAMH, K1 OYIKYIOTHCS 3TiTHO 3 TEOPI€I0
(TeOpeTHUYHI YACTOTH, 3HAYCHHS SKUX MIANOPSIKOBAHI HOPMAIbHOMY 3aKOHY
po3noniay. SKIo po30LKHICTE MK 3HAUYEHHSAMH EMITIPUYHUX 1 TEOPETHYHUX
4acTOTaMHu HE 1CTOTHA, TOOTO MOke OyTH MOSICHEHA BUITAJAKOBUMU dakTopamu (Maja
BUOIpKa, HEKOPEKTHUI CIIOCIO TpymyBaHHS JAHUX TOIIO), TO KPUTEPIH CBIAYUTH MPO
T€, M0 EeKCIEepPUMEHTAJIbHI JIaHl Yy3TOJKYIOThCS 3 TEOpIE0 Ha 3aJlaHOMY PiBHI
3HAUYIIOCTI 4acTOT. SIKIO > pPO301KHICT HEBUMAAKOBA, TOOTO TiNOTE3a PO
HOpMaJIbHUN PO3MOUT € HEMpaBUIIBLHOIO, TO KPUTEPIM 3acBiuye HEY3rOIKEHICTb
yactort [1, c. 49-50].

Cruin 3BepHyTH yBary Ha Te, 10 KpuTepiil y’-IlipcoHa 3aCTOCOBYIOTH y JBOX
OCHOBHUX BUMAJIKaX:

1) nutst MOPIBHSHHS IBOX 1 OLIBIIIE eMITIPHYHUAX PO3MOILTIB.
2) nns TOPIBHSHHS €MMIPUYHOTO PO3MOMLITY 3 TEOPETHUYHUM (HOPMATbHUM,
piBHOMipHUM TOLIO) [2, . 121].

Jlo mpuKIamy IpouTIOCTPYEMO, K 3a T0NMoMOror kputepito [lipcona gocmimHuk
MOXX€ BHMBUMTH 3B’SI30K MK BIKOM Ta CTaTTIO 3700yBaviB BHUIOI OCBITH Ta
(GhopMyBaHHSM y HUX TIEBHOI KOMIETEHTHOCTI. J[JI1 mpoBeAeHHST KOHCTATyBaJIbHOTO,
($hOopMyBaJIbHOTO, KOHTPOJIBHOTO €TaliB €KCIEPUMEHTY PECIIOHIEHTH 00’ €IHYIOTHCS B
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KOHTPOJIbHI Ta €KCIIEpUMEHTaIbH1 Tpynu. OCKIJIbKY BUOTPKU BUITAIKOBI Ta HE3aIEXKHI,
YJICHH KOXKHOT BUOIPKH TAKOXK HE3aJIekKH1 MK COO010, BITACTHBOCTI (1110 TIPOTIOHYETHCS
JOCJIIUTH ) BUMIPIOIOTHCS 32 IIKAJIOK0 MOPSIKY, 10 MA€ KaTeropii: BUCOKUM, CepeaHiH,
HU3BKUN piBHI. CIij] MAKPECTUTH, IO y JTAHOMY BUIAIKY 3HAYCHHS CTATUCTUKH T exen.
CJIiJT OOUMCITIOBATH 32 HABEJACHOIO MAaTeMAaTUYHOIO (DOPMYIIOH0:

3
T 1 (N1Qz; — N,Q4;)?
NN, = Q1 + Q2 ’

ne N, — KUIbKICTb YYaCHUKIB €KCIIEPUMEHTAIbHUX I'PYTI;

N, — KUIBKICTb YYaCHUKIB KOHTPOJIbHUX I'PYTI,

Q; 1 O, — KUIbKICTb YYaCHUKIB, SIKI 3HAaXOQWIUCS Ha IEBHOMY pIBHI
JOCIIPKYBaHUX BIACTHBOCTEH (HU3BKOMY i = 1, cepemHbOMy i = 2, BUCOKOMY i = 3)
HAIMPUKIHII Ta HA MOYATKY JOCIIKEHHS BIJIITOBIIHO.

3i0paBmm MiCHI CTATUCTUYHI JaHHI Ta TPOBIBIIM BIiAMOBITHI MaTeMaTUYHI
pO3paxyHKM i3 BUKODUCTaHHAM Y -KPUTEPiH0 y3romkeHHs IlipcoHa, MOCIIIHUK
OTPHUMaB PEAJbHAN MPAKTUYHO 3HAYYILNUNA PE3YNbTar.

Otxxe, mMaremaTvika BIJITpae BaXJIUBY pojib y mpodeciiiHiii MmAroToBIl Ta
JUSJIBHOCTI MPAKTUYHUX TICUXOJIOTIB. BoHa 1ae HeoOXiaH1 3HAHHS Ta HABUYKH IS
300py, 00poOKHM Ta aHami3y emMmipudHux ganux. CaMe 3 M€ METOK 3aKjIaJu BHIIOT
ocBiT BKI04aroTh B OIIll HaBuanbHI MUCHUIUTIHE MaTEMaTHYHOTO XapakTepy 3
MOTEPEAHBOIO AJANTALI€I0 1 MPOQECiifHI 3aMUTH MPAKTUIHOI ICUXOJIOT 1.
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[IpeacraBneHo AOCBiA oOpranizamii JUCTAHIIMHOTO HABUYaHHS Ha YpPOKaxX MaTeMaTHKH,
3a3HAYEHO MOXKJIMBOCTI Ta BUKIWKMA JTUCTAHIIIMHOTO HABYAHHS, HASBHICTH CHHXPOHHOTO Ta
aCUHXpOHHOTO (opmaTy poOOTH, 3acTOCyBaHHA 1H(POPMAIIMHO-KOMYHIKAIIHHUX TEXHOJIOTIH,
oprasizalis cuTyamii ycrixy Ha ypokax MaTeMaTHKH Ta BpaxyBaHHs OCOOJMBOCTEH HaBYaHHS yUHIB
«HoBO1 yKpaiHCBKOT IIKOINY.
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Knrwouosi cnosa: nuctaHIiiiiHe HaBYaHHs, MaTeMaTHKa, MOXKJIMBOCTI Ta BHUKJIMKH, 3BOPOTHIM
3B’S130K, CHHXPOHHUH Ta aCHHXPOHHHUN PEXHUMH, PI3HOMaHITHICTb IJIATGOPM Ta CepBiCiB, MOTHUBALILS
Ta CUTYyaIlis YCIiXYy.

TEACHING MATHEMATICS EXPERIENCE IN A DISTANCE
LEARNING FORMAT

Olena Melamedova
Municipal institution “Vasyshchevsky lyceum of Bezliudivska village council”,
Kharkiv District, Kharkiv Region

The experience of organizing distance learning in mathematics classes is presented, highlighting
the opportunities and challenges of distance education, the presence of synchronous and
asynchronous work formats, the application of information and communication technologies, the
organization of successful learning situations in mathematics classes, and the consideration of the

peculiarities of teaching students of the “New Ukrainian School”
Keywords: distance learning, mathematics, opportunities and challenges, feedback, synchronous and
asynchronous modes, variety of platforms and services, motivation and success situations.

JlucraHijiiiHe HaBYaHHS MAaTEMAaTUKU BIJKPHUBAE IIUPOKI MOXKIUBOCTI JUIs
BUMTEIB Ta Y4YHIB, JO3BOJSIOYM iM BUKOPHUCTOBYBATH PI3HOMAHITHI HaBYalbHI
pecypcu Ta marepiaiud y Oyab-sSKvi 4ac Ta B Oyab-skomy Micii. [Ipore me Takox
CTaBUTh TMEpel HaMH BHKJIMKH, TOB'S3aHI 31 30€peKEHHSIM MOTHBAIl Y4HIB,
MiATPUMKOIO aKTUBHOI y4acTi y HaBYaJIbHOMY IPOILECI.

Po3maitTss muiardgopm Ta cepBiCiB ISl JUCTAHIIMHOTO HABYAHHS MaTeMaTUKHU
J03BOJISIE  BUKOPUCTOBYBAaTH 1HTEPAKTUBHI BIpaBU, BIIEOYPOKH, TECTyBaHHS,
BEOKBECTH, KBI3W Ta BIKTOPHMHHU, 1HTEPAKTHBHI apKYyII JJIS TOJICTIICHHS 3aCBOEHHSI
Mmatepiany. Ili cepBicu CTBOPIOIOTh MOXKJIMBOCTI JUIsl 1HIWBIAyasi3aiii HaBYaHHS Ta
3a0e3MevyeHHs TOCTYIy /10 MaTepialiiB pi3HUX PIBHIB CKIAJHOCTI. Y CBOIM NpaKTHUIIL
BUKOPUCTOBYIO cepBicu Learningapps [1], Bceykpaincbka mikoma owmaiH [2],
Classtime [3], Bceocnita [4], Wordwall [5], Matific [6], Liveworksheets [7].

BukopucrtanHs CHHXpOHHUX METOJIB, TaKMX SK B1J€OKOH(]EpeHIlii, A03BOIsIE
CTBOPIOBATH 1HTEPAKTHUBHE HABYaJIbHE CEPEJOBHUIIEC 3 MOMEHTAJIbHUM 3BOPOTHIM
3B'SI3KOM. Y TOM k€ yac, aCHHXPOHHUI opMaT ypoKy HaJa€ YUHSIM THYyUKICTh Y BHOODI
yacy Ta TeMiy HaBuaHHs. Ham mineit BukopuctoBye koHdepeHniiii Google Meet [8] nist
CUHXPOHHOTO HaBuaHHs, 3acobu Google classroom [9] - 1y1s1 aCHHXPOHHOTO.

UiTKi IHCTPYKIIIT € BOXXJIMBUAM €JIEMEHTOM JUCTAHIIINHOTO HaBUYAHHS, [0 CIIPUSIE
3pO3yMIHHIO Ta YCHIIIHOMY BHUKOHAHHIO 3aBAaHb. Haiikpalie cripuiiMaeTbCsi yUHAMU
3aBJaHHs, 10 MMPOMOHYIOTHCS OJ0KaMHU 31 3MIHOIO (pOpMaTy BUKOHAHHS (SIK MPUKIIAT,
IHTEpaKTUBHA BIIpaBa Ha akTyali3alil0 3HaHb, Jajl IHUCbMOBE 3aBJaHHA A
dbopMyBaHHS BMIHb Ta HAaBHYOK, Ha 3aKpiIUIEHHS MaTepially 3 TeMH — KBI3, Ha
MOBTOPEHHSI — KBecCT). 3abe3MeyeHHs] 3BOPOTHOTO 3B'SI3KY Bl BUMTENS JOMOMArae
YUHSIM 3pO3YyMITH CBOi TOMUJIKM Ta BJOCKOHAJUTH CBOI HABUYKM B MaTEMaTHIII.
HailiBaxxnuBimumM, Ha MOIO TyMKY, € CIIBIpAIl y4HS 3 BUHTENEM, OaKaHHS YUHS
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3aIUTaTy Y BUUTENS Ta 3BEpHYTHUCS 3a MoscHeHHsSMH. Ha 1eil yac HallaKTHBHIIIUMU
MOIMHM y4YHSIMH, IO TOCTIMHO TOTOBI 1O MAlaliory, € y4Hl 5 Ta 6 KjaciB, Hamii
«HYILIEHSTa», IPU LIbOMY CTapuIi MOi y4Hi, 8§ Kjac, Takoi 3aJly4€HOCTI HE BUABIISE.
OnTtumanbHui 00CAT 3aBOaHb y NUCTAHIIHHOMY HaBYaHHI MaTeMAaTHUIl € BaXXJIMBUM
1151 3a0e3nedeHHs e()eKTUBHOTO HABYaHHS Ta YHUKHEHHS MI€PEBaHTa)KEHHS YUHIB.

CaMOCTIHHICTh Y HaBYaHHI € KJIFOYOBOI HABWYKOIO IS YCIIIIIHOI BHUBYEHHS
MareMmaTuku. JlucTaHlilfiHE HAaBYaHHA HAJA€ YYHSIM MOXJIMBICTH PO3BHBATH IO
HABHUYKY, X04a Tpeba BII3HAYUTH, 110 CAaMOOPTraHi3aIlis Ja€ThCs OLIBIIOCTI MOiX YUYHIB
BaXKO, 1110 IPU3BOJUTH 10 IPOIYCKY 3aHATh, HEPO3YMIHHS TEM Ta BIICYyTHOCTI 3HAHb
1 BMiHb 1110JI0 PO3B’SI3aHHS BIIPaB.

[TinTpumMKa MOTHBAILil YYHIB € Ba)XKJIMBUM AaCIEKTOM JAMCTAHI[IHHOTO HaBYaAHHS
MaTeMaTuKu. 3aBAaHHs 3 (OpPMyBaJIbHUM OILIIHIOBAaHHSIM, HAIpaBJICHI HAa 3aCBOEHHS
MaTepiaiay, BIOCKOHAJIEHHs BMIHb Ta HaBUYOK, CTUMYIIOIOTh OCOOMCTI YCHIXH Ta
CHPUAIOTH OTBIIIN 3a]Ty4€HOCT] Y IPOIIEC HABYaHHSI.

JlocBin opranizamii TUCTAHIIITHOTO HABYAaHHS MaTeMaTUKU BIIIKPHUBA€E MIMPOKI
MOXJIUBOCTI, IPOTE MOCTAIOTH MEPe] HAMH 1 BUKJIMKH. 3aCTOCYBaHHA CUHXPOHHHX Ta
ACMHXPOHHUX PEXUMIB POOOTH, PI3HOMAaHITTS (OpM aKTUBHOI AISUIBHOCTI MiJ Yac
YpOKiB Ta 3a0e3leueHHs MOTHBAIlli YYHIB € KJIOYOBUMHU aCIEeKTaMM YCIIIIHOTO
HaByaHHA. 3abe3nedeHHs] e(h)eKTUBHOTO 3BOPOTHOIO 3B'A3KY Ta CTBOPEHHS CHUTYyallii
YCHIXY € BOXJIMBUMHU JIJISI MIITPUMKH PO3BUTKY HABMUOK Ta 3aCBOEHHS MaTeMaTHUHUX
3HaHb YYHSIMHU y JUCTAHIIHOMY CEpEIOBUIIIL.
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KOMIIETEHTHICHUM X1 Y MATEMATHYHIN OCBITI:
OYHAAMEHTAJIBHICTD I IPAKTUKOOPIEHTOBAHICTD

€auzaBera MomUHCbKA
Xapxiscokuul HayionanbHui ekonomiunuu yHieepcumem imeni Cemena Kyzneys, m. Xapkis

3IiHCHEHO XapaKTepUCTUKY KOMIIETEHTHICHOTO MiAXOJy Yy MaTeMaTH4YHIA OCBITI BHUILOTO
HaBYAJLHOTO 3aKJIaay Ta BiOOpaXkeH! B3a€MO3B’SI3KH MAaTEMATHKHU 3 1HIIMMH HAyKaMU Ta TaTy3sIMH
TisUTbHOCTI JTIOauHM. [IpoaHanmizoBaHO CYTHICTh TMOHSTh «KOMIIETEHIIS» Ta «KOMIICTEHTHICTBY.
Bucsitneno 1mini Ta KpuTepii KOMIIETEHIIH, a TaKOX HABEIEHI MPUKIAIA KOMIETEHIH, sKi
(hOpMYIOTHCS B TIPOIIECI HABYAHHS

Kniouosi croea: KOMIIETe i, KOMIIETEHTHICTh, MATEMATUKa, KOMIIETEHTHICHHAH IT1AX1/.

COMPETENCY APPROACH IN MATHEMATICS EDUCATION:
FUNDAMENTALITY AND PRACTICAL ORIENTATION

Elizaveta Moshinska
Simon Kuznets Kharkiv National University of Economics, Kharkiv, Ukraine

A characterization of the competency-based approach in mathematical education at the higher
educational institution has been provided, and the interrelations of mathematics with other sciences
and fields of human activity are depicted. The essence of the concepts of "competence" and
"competency" has been analyzed. The goals and criteria of competencies are highlighted, and
examples of competencies formed during the learning process are provided.

Keywords: competence, competency, mathematics, competency-based approach.

HayxoBo-TexHiuyHuii mporiec 3MiHIOE Haml CBIT. TpaHchopmairisi CTOCY€EThCS
KOXKHO1 JIAaHKM HAIIIOTO JKUTTS, 3yMOBIIOIOYH TIEPCIICKTHBU PO3BUTKY Ta 3MIHIOIOYH
METOIM OTPUMAaHHs HOBUX 3HaHb Ta KommeTeHIld. [llopoky 30unblIyeThCsT 0OCAT
iHbopMarllii, sIKy MOTPIOHO 3aCBOITH, IO MOTPeOye CTPYKTYpyBaHHS HABYAIBLHOTO
MaTepiaay Ta 3MIHIOBaHHS METOMAIB OTPHMMAaHHS HOBUX 3HaHb. Tpeba omaHyBaTu
3/IaTHICTh CaMOCTIMHO BHPIIIYBAaTH 3aJayl y PI3HUX BHUAAX ISUIBHOCTI Ha OCHOBI
BUKOPHUCTAHHS COIIaJIbHOTO JOCBIAY Ta KpUTUIHOTO MUCIIEHHS. JloCATHEHHS 111€1 MeTH
3a0€3Meuy€eThCsl NMUITXOM (DOPMYBaHHS BaXKJIMBHX KOMIIETEHTHOCTEM, HEOOXITHHUX
CyYacHI! JIFOAUHI JJIS1 YCIIIITHO1 KUTTEAISTBHOCTI. [IOHSITTS «KOMIIETEHITIsD» 3’ IBUIIOCH
B CIJA me B 60-X pokax MUHYJIOTO CTOJITTSI Ta 3yMOBHWJIO MOCTYIOBUH MEpeXia 10
30p1€EHTOBAHOI HA KOMIIETEHIIIT OCBITH, 3a0€3MEUUBIIH J1aJI0T BUIIO1 IIIKOJHU 31 CBITOM
mparti.

Marematuka € OCHOBOIKO OaratbOX HayK [2] Ta BHKOPHCTOBYETHCS IS
PO3B’sI3aHHS BEJIMKOI KUTBKOCTI 3a71a4 y PI3HUX Tally3sX BUPOOHUITBA T4 €KOHOMHUII.
ToOTO KOMIMETEHTHICHUM MiAX1 Y MaTeMaTHYHIM OCBITI € BOXKJIMBUM aCIEKTOM IS
JIOCATHEHHS Cy4YaCHUX ILUJIEM OCBITHBOTO TIpoliecy. BigokpeMioun MOHSATTS
«KOMIIETEHIIS)» Ta «KOMIIETEHTHICTD), MA€EMO 110 KOMIETEHI[II — II€ META HaBYAHH,
0 MOJICTIIOE SIKOCTI BHUITYCKHMKA, a KOMIIETEHTHICTh — II€ BXKE pe3yJbTar, SKUil

107



orpumyemMo 3a ¢akroM. KommeTeHTHICHMM MiXiJg BUMAarae BiJ BHUKJIaJadya CTaTH
MEHEIKEPOM OCBITHBOI NISITBHOCTI, a BiJ YYHIB MEPEUTH BiJ MaCUBHOTO 3aCBOEHHS
3HaHb JO0 AKTHBHOI, CaMOCTIMHOI Ta JOCIHIJHUIIBKOI MIsUTBHOCTI. 3apa3, MmijJ vac
AUCTAHIIIMHOTO HABYaHHS, el MIAX1]] CTa€ Ay’kKe aKTyaIbHUM.

3abe3reueHHs Cy4acHOI SIKOCTI OCBITH B110yBa€ThCS Ha OCHOBI 30€peKeHHs ii
(dbyHIaMEHTAIBHOCTI, BIAMOBIIHOCTI AaKTyaJIbHUM Ta TEPCHEKTUBHUM IOTpedam
0COOHMCTOCTI, cycmiibcTBa Ta aepxkaBu. llig ¢dyHmameHTamizamiero MareMaTUIHOI
OCBITH MA€ThCS Ha yBa3l OBOJIOAIHHS HaBUYKaMU NMOOYAOBH MaT€MaTUYHUX MOJEeH
Ta METO/IIB, LII0 3aCTOCOBYIOThCS y MpodeciiiHiil cdepi. 3MICT HaBUaHHS MAaTEMAaTUKH
Ma€ BIAMOBIAATH PIBHIO CYyYaCHOI HAayKH 1 TEXHIKM, TMOCTIHHO KOPUTYBAaTHCS Ta
BJIOCKOHAJIIOBATUCS, BOHA € 0a3010, sika HEOOXiJAHA HJs BUPILIEHHS 3aBlaHb
npodeciiinoro nukiry. HasBHI pi3HI MiAXOAU HE BUKIIOYAIOTH OIWH OIHOTO, BOHH
MOXYTh OyTH 1€papXidHO OpraHi3oBaHi, JOTOBHIOBAaTH 1 BIOCKOHAJIIOBATH OJMH
oxHoro. [Ipu TpamumiiftHOMY TiXO/1 10 BU3HAYCHHS IIUJIEH OCBITH IMEJArorivHi I
MPAKTUYHO KOHLIEHTPYIOThCA Ha Oe3MOocepeIHIX pe3yabTaTax HaBuaHHS — 3aCBOEHHI
B1JIOMOCTEH, OHATH TOIO. L1 pe3ynsrat MOXXyTh HE MaTH OCOOJIMBOI IIIHHOCTI ISt
Y4HIB, TOMY iX Il MOXXYTh KOHIIEHTPYBaTHCSl Ha JAOCATHEHHI AESIKUX (POpMaIbHUX
NMOKa3HUKIB  (MMO3HauyKa, BHUCOKMH 0aj, 37aTHICTb CKJIACTU ICHOUT  TOIIO).
KoMmneTeHTHICHUI MiXiJ HE 3alepeuye 3HAYEHHs 3HaHb, ajleé aKLEHTYE yBary Ha
MO>KJIMBOCTI BHUKOPHUCTOBYBAaTHM OTpUMaHi 3HaHHSA. [Ipy mocTaHOBHI W€l ypoKy
TPaaULIHUM CIOCOOOM MM BIJIIOB1IAEMO HA TTUTAHHS: 110 HOBOTO J13HAETHCS YUEHb
mig yac ypoky? Y Opyromy BHUMAJKy Mepen0dadyaeThCsl BIAMOBIAb HA MUTAHHS, YOTO
HABYMUTHCS YUEHb 1 JI€ 3MOKE 1€ 3aCTOCYBATH.

{111 MaTeMaTuyHO1 OCBITH, 3 TOUKH 30Py KOMIIETEHTHICHOTO T1IX0AY, OJATal0Th
y HACTYTTHOMY:

1) HapunTy BUUTHCS, TOOTO. HABUMTH BUPIIIIYBaTH MpoOiemMu y cdepi HaB4aIbHOT
TISTTBHOCTI, Y TOMY YHCITI:

® BH3HAYATH LI MI3HABAJIBHOT A1SUIBHOCTI,

e BHOUMpaTH HEOOX1JIHI JpKepena iHpopMmarii,
3HAXOJUTH ONTUMAJIBHI CITOCOOU JOCSITTH MTOCTABICHOI METH,
OIIIHIOBATH OTPUMaHI pe3yJIbTaTH,
OpTraHi30BYBaTH CBOIO JIISUIBHICTb,

® CHIBIPALOBATH 3 IHIIUMHU YUHSIMHU.

2) HaBpuuTu MOSICHIOBATH SBUINA PEaIbHOCTI, B3a€MO3B'SI3KY, BUKOPHUCTOBYIOUHU
BIJMOBIAHUI HAyKOBHM MaTeMaTWUYHHUH amapar, TOOTO BHpIIIyBaTH Mi3HABaJIbHI
poOJIeMHu.

3) HaBuutu BupimryBatu mpoOiemMu, CIIUIbHI A Pi3HUX BUIIB mpodeciitHol Ta
1HIIOT JISUTPHOCTI (KOMYHIKaTHBHI, TOIIYKY Ta aHam3y iH(opMallii, NpUAHITTI
pillieHb, OpraHizallii CIUJIbHOI JISUTBHOCTI TOIIIO).

4) HaBuutu BupimryBaTu npoonemu npodeciitHoro Bu6Opy.
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Bci momnrykyu HOBUX MIIXOMAIB 1 METOJIB HaBYaHHS 3BOASATHCA JI0 MOIIYKY (hopm
3aHITh, Y AKUX CTYACHT/CTYICHTKAa MOXE BUSBUTH CBOI MOXJIHMBOCTI Ta 3M10HOCTI,
OTIaHyBaTH BIJIMOBI1AHI KOMIIETEHIII].

Buknanaud Ha ypori MareMaTuku (opMye Taki KOMIIETEHIIIi:

® 3araJlbHOKYJIbTypHA. BuKkopucTaHHs Ha ypoIli MaTepiaiiB 3 iHIIMX HAyK
(BUpIIIIEHHS 3aBJIaHb HA CIUIaBH, MAcIITa0, BUKOPUCTAHHSA 1CTOPU3MIB [ 1]
TOIIIO);

e indopmamiiina. Pos3B's3aHHsS 3amay, 1O MICTATH 1HQOpMAIIiIO,
MPEICTABIICHY B Pi3HIN GopMi (TabmuIll, Hiarpamu, anropuTMu, rpadikm).
A TakoX BUPIIICHHS 3aBAaHb 13 MPAKTUYHUM 3MICTOM;

e KomyHikaThBHa. [[ms1 1mi€i KoMIeTeHIii BUKOPHCTOBYETHCS TPyIoOBa
po0oTa Ta pO3BUTOK YCHOTO Ta MMUCHMOBOTO MOBIICHHS;

e JoCHiAHUIIbKA. BUKOpUCTaHHS 3aBAaHb, Y IKMX HEOOX1AHO JOCHIAUTH BCl
MOXJIMBI BaplaHTH PO3B'sI3aHHS 3aJ1aul Ta 3pOOUTH NMEBHUN BUCHOBOK

® O0COOMCTICHOTO CaMOBJIOCKOHAJeHHS. 3 MeTOl0 (OpMyBaHHS aHOI
KOMIIETEHIII] MEeAaroroM 3aCTOCOBYEThCS TaKUW BHUJA MAISUIBHOCTI, SIK
BUPIIICHHS 3aBJIaHb 13 "3aiBUMU JaHUMH'".

Otmxe, ana ¢opMyBaHHS MaTeMaTUYHOI KOMIIETEHIT Tpeba 3aiydaru
HETPaUIIIIHI METOIM HAaBYaHHS: IHTEPAaKTUBHI, TPOOJIEMHO-TIONTYKOB1 B CYKYITHOCTI 3
iHbopMaIItHUMU 3aco0aMU HaBYaHHS, SIKI 3a0€3MeYyIOTh PO3BUTOK I13HABAJIBLHOTO
1HTEepeCy y4HIB 0 MaTeMaTHKH.

MaremarndHa KOMIETEHTHICTh MaWOyTHBOTO (haxiBISI Mae€ CTPYKTypy Ta
CKJIAIa€ThCS 3 KOMIIOHEHTIB [2], ikl mependavyaroTh 34aTHICTh MailOyTHHOTO (paxiBLs
OpUTIHAJILHO MUCJIMTH, IPUIMAaTH HeCTaHAapTHI pimeHHs. CTyneHT/CTyIeHTKa MOXe
pobutu BUOIp cOCcO01B PIlICHHS 3aBAaHb Ta 3aCO01B JJIA iX peaizallii Ta aHalli3yBaTu
pe3yNbTaTu CBOET isUIbHOCTI [3].

Peasizaliisi KOMIETEHTHICHOTO TMIJIXOAY JO3BOJUTh YHUKHYTH CHUTYaIlld, KOJIH
BUITYCKHUK CTa€ HEYCHIIIHUM Y >KHMTTI, @ 4aCOM OTPMMaH1 3HAHHS Ta BMIHHA B3araii
HE 3HAXO/SITh 3aCTOCYBaHHS.
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OCOBJIMBOCTI BITPOBA/KEHHSA BUMOI' HOBOI'O
JIEPYKABHOI'O CTAHJIAPTY MATEMATUYHOI OCBITH

€Bren Henin
Xapxiscokuu HayionanbHuti nedazo2ivnuii yHisepcumem imeni I.C. Ckogopoou, m. Xapkie

Po3risiHyTO  yIOCKOHANEHHS BIPOBA/DKEHHS BUMOT HOBOTO JlepKaBHOTO CTaHAApTY
MaTeMaTH4YHOI OCBITH, 30KpeMa, (hOpMyBaHHS B YYHIB KJIIOYOBHX 1 MPEAMETHUX MaTeMaTHYHUX
KOMIIETEHTHOCTEH, 32 paxyHOK MOCHWJICHHS yBaru A0 (OpMyBaHHS BIAMOBIIHUX 1HTEICKTYaJbHUX
YMiHb, BU3HAYEHUX HOBUM CTaHIapPTOM OCBITH.

Kniouosi cnoea: craHmapTd OCBITH, HAaBUaHHS MAaTEMAaTUKH, HAOYTTS KOMIIETEHTHOCTEH,
(bopMyBaHHS IHTETIEKTYAIbHUX YMIHb.

FEATURES OF THE IMPLEMENTATION OF THE REQUIREMENTS
OF THE NEW STATE STANDARD OF MATHEMATICS EDUCATION

Yevhen Nelin
H.S. Skovoroda Kharkiv National Pedagogical University, Kharkiv, Ukraine

The improvement of the implementation of the requirements of the new State Standard of Mathematics
Education is considered, in particular, the formation of key and subject mathematical competencies in students,
due to increased attention to the formation of relevant intellectual skills defined by the new standard of
education.

Key words: educational standards, teaching mathematics, acquisition of competences, formation of
intellectual skills.

B 2020 poui KaGinerom MinicTpiB Ykpainu 3aTBepakeHO HOBUM [leprkaBHUiT
cTaHgapt 06a30Boi cepeaHbOi OCBITH [l], skl JOTiYHO MpomoBXKye Jlep:kaBHMIA
cTtaHapT nouatkoBoi ocBitH (2018). B 0060x cranmaprax nepeadadeHo B Mporiect ix
BIIPOBA/KEHHA (OPMYBaHHA MPEIMETHUX Ta KIOYOBUX KOMIETEHTHOCTEH.
Hampuknan, BuMorm A0 OOOB’S3KOBUX pE3yabTaTiB HAaBYaHHS MaTEMaTHKUA B
CranaapTi BHU3HAYEHO, CIUPAIOYNCh HA KOMIETEHTHICHMM MiAXia, SKUW s
MaTeMaTHYHO1 OCBITHBOI TaJTy31 YTOYHEHO B 10AaTKy ciM 0 CTaHmapry.

[TutanHs peopMyBaHHs CUCTEMH 3arajlbHOI CEPEAHbOI OCBITH OYII0 TOCIHIIKEHO
B po0oTax 0ararbOX BITYM3HSHUX BUEHHUX, SIKI aHAJI3yBaJIM OCOOJMBOCTI MIKLIBHUX
pebopm Ta pomb JACPKABHOTO CTaHAAPTY B peamizamii mmx pedopm.
B po6orax C. T'onuapenka, JI. I'pineBuu, O. Jlsmenka, O. CaBueHKO Ta 1H. JETaJIbHO
JOCII/PKEeHI Ta BUAUIEHI KOHILENTyaldbHI OCHOBHU JIEP)KaBHOTO CTAHIAPTYy 3arajbHOoi
cepeaHboi ocBiTU. AHaui3 nux aociiakeHs 1 poOiT T. 3acekinoi Ta O. JlokmuHu 1 1H.
MOKa3ye, 110 JTOCHITHUKU BUJUISIOTH JBa MIJIXOAU A0 PO3YMIHHS MOHSTTS «OCBITHIM
ctaagapt». OuH 3 HIX MOXHA YMOBHO Ha3BaTH «CTAaHAAPTOM 3MICTY» — II€ IOKyMEHT,
SIKUW OTIMCY€E HaBYAJILHUM MaTepiall, 1110 MOBUHHI 3aCBOITH YUHI; a APYTUH, SKUHA 4aCTO
HA3MBAIOTh «CTAHJIAPTOM JIOCSTHEHb», — 1€ JIOKYMEHT, B SIKOMY 3aJal0ThCs PIBHI
3aIJIaHOBAaHUX HABYAIBLHUX JIOCSTHEHb YUHIB [2].
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3akoH «IIpo ocBiTy» (2017) 3amouaTkyBaB HOBE PO3yMIHHSI CTaHAAPTY OCBITH, SIK
JIOKYMEHTY, B SIKOMY BH3HA4YalOThCS BUMOTH JI0 00OB’SI3KOBUX PE3YJIbTaTiB HAaBUAHHS
YUHIB 3 KOXKHOI OCBITHBOI Traiy3i Ta HaOyTTS BH3HAYCHHX KOMIICTCHTHOCTEH
3M100yBaYaMy CEPETHbOI OCBITH BIJMOBIAHOTO PiBHS; 3arajdbHUN O0OCSAT HABYAIBHOTO
HaBaHTaXEHHs 3/100yBayiB 1 popMu iX JepkaBHOI aTecTarri.

B HOBHMX cTaHgapTax OCBITM JJISI BCIX OCBITHIX Taly3el (30kpema, s
MaTEeMaTHYHOI) BHU3HAYEHO iX KOMIETEHTHICHUN TMOTEHLIan g (QOpMyBaHHS
BUJIUICHUX KIIFOUOBUX KOMIETEHTHOCTEH, 3 BKa31BKOIO PO3BUTKY IPYIH BIAMOBITHUX
YMIHb 1 CTaBlieHb, Ta 3a3HAYEHO, [0 OCHOBOIO HOBOTO CTaHIAPTy € peasizairis
KOMIIETETHICHOTO, JiSUTbHICHOTO 1 0COOMCTICHO OPI€EHTOBAHOTO IMiIXO/IIB 10 HABYAHHSI.
Takoxx moTpiOHO BpaxoBYBaTH, II0 B HOBOMY Jlep:kaBHOMY CTaHAapTi BUMOTH 0
00OB’SI3KOBUX PE3yJIbTaTIB HaBYaHHS MATEMAaTHKWA BH3HAYAIOTHCS HA OCHOBI
KOMITETCHTHICHOTO MOTEHITIaly MaTEMaTUYHOI OCBITHBOI raiy3i (1omaTok 7), aje ix
KOHKPETH3aIlisl Ta OPIEHTUPHU ISl OLIHIOBAHHS PE3yJIbTaTiB HaBYAIbHOI AISLIBHOCTI
yuHiB (y nomaTky 8) 3adikcoBaHa uepe3 MEpeNiK TUX 1HTEICKTYaJlbHUX yMIHb, SKI
NOBUHHI OyTH cpopmoBaHi B yuHiB. HailOUIbIl 3HAUYIIMMU 3 IIUX 1HTEJICKTyaIbHUX
yMiHb B MaTE€MaTUYHIM OCBITHIM Tally31 MOXKHA BHIUIMTH TakKi: PO3PI3HIATH B 3ajadl
MOYATKOB1 JaHl Ta IIyKaHl pe3yJbTaTH Ta 3’SCOBYBAaTH 1 OMUCYBAaTU 3B’SI3KH MK
JTaHUMH, PO3POOIISATH CTpATETii i IIIaHu pO3B’A3yBaHHS 3a]a4; ITYKAaTH i MPOTIOHYBATH
albTepHATHBHI CHOCOOM PO3B’SI3yBaHHS 3aJad 3 ypaxyBaHHSM MOXJIMBUX PU3HKIB
o0paHOTO crI0CcO0y PO3B’sA3yBaHHS; BUAUISATH TPYIY 3a1ad, JJIsl PO3B’SI3yBaHHS SKUX
MOXKHAa 3aCTOCYBaTH MOJI0OHI METOAM Ta BHOKPEMIIIOBATH O3HAKM TaKWX 3aJad;
OyayBaTu MaTeMaTUYHY MOJIETIb 3a/1a4l Y BUTJISAI BUPaA3y, PIBHSIHHS, HEPIBHOCTI UM 1X
cuctemu, (QyHKIIT abo 1HMMX 3ac00iB MPEACTaBICHHS MAaTeMAaTHYHOI MOJETI;
n00UpaTH BIAMOBIIHY MAaTEMAaTHYHY MOJIEITh 3 KUTBKOX MOXIHBUX [1].

Jna peamizauii Bumor HoBoro CTaHAapTy MaTeMaTUYHOi OCBITH MOTPIOHO
OHOBUTH MIAPYYHUKHU 3 MATEMATHKH Ta YAOCKOHAIWTH METOAWKY HaBYAHHS 32 [IUMHU
nigpyuynrkami. 11 ynockoHaneHHs JOIJILHO CIIPSMYBaTH Ha PO3POOKY JIJIsi BUMTEITIB
MaTeMaTUKH 1 YYHIB JIIEBUX PEKOMEHIAIll CTOCOBHO BHJAUICHHS cTparerii (To0To
3araJlbHUX ITUTaHIB AISUTBHOCTI) Ta CKJIAJAHHS IUJIaHIB PO3B’A3yBaHHs 3ajJad Pi3HUX
TUIB, Ha PO3pOOKY OpIEHTUPIB [JIsi 3HAXO/HKEHHS aJlbTEPHATUBHUX IUIIXIB
pO3B’sI3yBaHHS 3a/1a4; Ta Ha PO3pOOKY OpIEHTHUPIB CTOCOBHO BHUSBICHHS MOXKIUBUX
PU3UKIB BUKOPUCTAaHHS KOXKHOTO 3 OOpaHMX NUISXIB PO3B’S3yBaHHS Ta MOAOJAHHS
TaKUX PU3WKIB; HA BUIUICHHS PEKOMEHAIli CTOCOBHO BHOKPEMJICHHS TPYIH 3aj1ad,
JUTSE PO3B’S3YBAHHS SKUX MOMHA 3aCTOCYBaTHW TMOJIOHI METOMW, 1 HAa BUIAUICHHS
OpIEHTHUPIB TSI 3ACTOCYBAHHS BIMOBITHUX METO/IB Ta 1H.

Hamu po3po0rieHi mipydyHUKHA 3 MaTeMaTHKU 1 MOCIOHUKW PI3HUX PIBHIB AJS
0a30B0i cepeHbOoi Ta cTapioi npodinbHOI mkonu [3], [4], [S], [6], sKi cipsiMOBaH1 Ha
peaizaiiio BUMOT JI0 Pe3yIbTaTiB HaBYaHHS MaTEMaTHKH, 3a()IKCOBAaHUX B CTAHIAPTaxX
HOBOTO TOKOJIIHHS, 3@ PAaXyHOK BHJUICHHS CHELIaJbHUX CINOCO0IB HaBYaIbHOI
TSJIBHOCTI 3 MareMaTHUYHUM MarepiajioM y (opMi cremiaJibHuX OpIEHTHPIB.
BaxxnuBum CkIaAHUKOM POOOTH 3a MMM MiAPYYHUKAMHU 3 peaii3allii B HaBYaHHI
MaTe€MaTUK BUMOI' HOBUX CTaHAApPTIB OCBITH € OOTOBOPEHHS BUOOPY BIAMOBITHUX
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OpIEHTHPIB 1 CTpaTerii Ta IUIaHIB PO3B'I3yBaHHS 3ajad, IO CIPHUSE aKTUBI3aIlil
M13HAaBAJIbHOI JISUIbHOCTI YUHIB Ta (POPMYBaHHIO Y HUX BIAMOBIIHUX 1HTEIEKTYyalIbHUX
YMiHb Ta MAaTeMaTUIYHUX KOMIIETCHTHOCTEH.

JIITEPATYPA
1. lep:kaBHmii cranaapt 6a30Boi cepeaHboi ocBiTH (3arBepmkeHo noctanoBoro Kabinety
MinictpiB  Ykpainu BiJl 30 Bepecass 2020  p. No 898). URL:
http://osvita.ua/legislation/Ser_osv/76886/
2. TM. 3acekxina, M.J. Tumkoeus. Big «crangapty 3micTy» A0 «CTaHAAPTY
pPe3yJIbTaTiB» — KOHUENTYaJbHi 3acaan pedopMyBaHHs 3arajibHOi cepeIHbLOI OCBITH.
Yrpaincoxuii nedazoziunuti scypuan. 2021. Ne 4. C. 134-141.
3. O. B. llIkonwHui, €. I1. Henin, A. I. Munsanuk, FO. C. [IpoctakoBa. MaTtemaruka. 7 KJjac
: miapyd. — XapkiB : Panok, 2024 (4.1 —322 c., 9.2 — 306 c.)
4. €I1. Henin. MaremaTruka (ajareépa i moyaTkd aHajily Ta reoMerpisi, piBeHb
cTaHaapTy) : miapyd. 11 10 k1. 3akn.cepen. ocBiTH. — XapkiB: Panok, 2023. — 328 c.
5. .I1. Henin. Anre6pa i moyarku MaTeMaTH4HOI0 aHadi3y (mpodginbuuii piBeHs) : miapyd.
s 10 ki1, 3aKi1. cepen. ocBiTH. — XapkiB: Panok, 2023. — 272 c.
6. €.I1. Henin. I'eomeTpisi (mpodisibHumii piBens) : migpyy. 11t 10 ki1. 3aKI1. cepel. OCBITH.
— XapkiB: Panok, 2023. — 240 c.

INFLUENCE OF PROBLEM-BASED LEARNING
ON THE DEVELOPMENT OF MATHEMATICAL COMPETENCE
STUDENTS OF ECONOMIC SPECIALTIES

Larisa Norik
Simon Kuznets Kharkiv National University of Economics, Kharkiv, Ukraine

The approaches to implementing problem-based learning in the educational process, as well as the
fundamental principles and specific features of its application in teaching mathematical disciplines for students
in economic specialties, are considered. Conclusions are drawn regarding the impact of problem-based
learning on the development of mathematical competence in future professionals in economics.

Keywords: problem-based learning, mathematical competence, critical thinking, modeling,
interdisciplinary connections

The current stage of innovative development in the global economy intensifies the
requirements for the level of training of qualified professionals in economic specialties.
There is a gradual shift from information-accumulative technology in the educational
process to a competency-based approach focused on acquiring skills applicable to
solving real practical problems. In the article [1], competence is characterized, and an
analysis of the global experience in implementing a competency-based approach to
education and its consequences is conducted.

The development of the substantive component of professional training for
economic specialists necessitates the development of innovative approaches to
improving the methods and means of forming mathematical competence. This
competence is one of the eight key competences identified in the Recommendations of
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the European Parliament and the Council of Europe back in 2006. The modern
economy requires professionals in economic specialties with a broad spectrum of
knowledge, including mathematical skills. Therefore, research into methods capable of
enhancing student’s mathematical skills is relevant and important. Such research can
be beneficial to both the academic community and practitioners in higher economic
education.

In the midst of the war in Ukraine, educators persist in implementing innovative
methods and employing modern interactive teaching technologies, effectively altering
the dynamics of the student-teacher interaction. A pivotal aspect in acquiring new
mathematical knowledge and skills is the utilization of problem-based learning (PBL),
which entails learning through addressing issues related to future professional
activities.

Assessing the impact of PBL on the development of student’s mathematical
competence can unveil new opportunities for enhancing the educational process and
refining teacher-training methods, contributing to the effective implementation of this
approach in higher education. The article [2] offers an overview of research by
domestic scholars within the context of shaping the professional and mathematical
competence of future economists. It identifies the need to implement a specific set of
pedagogical conditions, with a priority on improving the content of professional
training and problem-solving methods to foster student’s critical thinking and ensure
the development of cognitive skills. These conditions are characteristic features of
PBL, which proves its relevance and importance today. The study [3] examines some
approaches to the implementation of PBL and performs its own experiment of using
the PBL methodology in solving problems of applied mathematics for a group of
engineering students at a Portuguese university. In [3] determined that “PBL method is
based on the premise that learning entails the construction of new knowledge to be
acquired through the resolution of the proposed problem, which is supported by
cognitive science theory, which states that prior knowledge about something can
determine the nature and amount of information that students can process and elaborate
in order to be assimilated”. The experiment [3] demonstrated that in every instance of
employing the PBL approach, both teachers and students must play an active role. This
involvement is characterized by the commitment of both parties and, of course,
demands a significant level of responsibility from the participating students. As stated
in [4], this method fosters the development of critical thinking, problem-solving skills,
and the application of theoretical knowledge to practical situations. The authors of the
paper [4] presented the results of an experiment on the implementation of PBL in
physics education. The obtained results indicate that 'the application of PBL in physics
helped improve students conceptual understanding of physics, but engagement and
time spent on this course were higher compared to traditional teaching in physics
courses. In the study [5], an analysis of the use of PBL technology in school geometry
classes was conducted, establishing the level of improvement in student learning
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outcomes. The author of the article [6] described the results of involving students in
mathematical research in the online PBL format, further substantiating the potential of
this method.

Undoubtedly, the successful implementation of PBL depends on various factors
such as the specific focus of students training, prevailing educational trends, the
competency of teachers in applying innovative pedagogical approaches, their
opportunities, and aspirations for self-development, as well as the level of
interdisciplinary interaction.

Summarizing the existing approaches to PBL allows us to identify key principles
that will contribute to the effective integration of PBL into the teaching of mathematical
cycle disciplines for students in economic specialties.

These principles include:

providing tasks with a context related to the modern economic environment (e. g.,
determining optimal production strategies based on quantitative information about
market demand, production costs, technological conditions, and data on competitors);

combining mathematical tasks with those from economic disciplines to enhance
the practicality of mathematical tools (usage of concepts from marketing, finance,
accounting, market competition);

promoting teamwork for solving and discussing mathematical aspects of tasks
(organizing students into groups, each responsible for different aspects of the task);

fostering independence in learning, allowing students to develop their own ways
of solving problems and choosing optimal solutions (independent studying the content
component of tasks and working with various information sources);

providing feedback for giving students the opportunity to enhance skills and
understanding (through consultations with experts in the field or teachers);

problem modeling, involving the construction of mathematical models for
economic problems using a set of mathematical methods;

encouraging critical thinking through tasks that require reasoned decisions
(stimulating discussion);

conducting a real assessment of knowledge (evaluating not only the correctness
of solving problems but also the ability to analyze and use appropriate mathematical
tools);

ensuring active participation in education (encouraging students to take action in
the process of solving economic problems).

Thus, the utilization of PBL in teaching mathematical cycle disciplines to students
in economic specialties will enable the demonstration of various mathematical tools in
applied economic tasks. Concurrently, solving real-world problems will contribute to
the development of students analytical skills and critical thinking — crucial elements of
mathematical competence. It is also noteworthy that PBL establishes and strengthens
interdisciplinary, complementary connections. This, in turn, enhances motivation to
learn, as the educational experience becomes more engaging and meaningful for
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students. The opportunity for team problem solving during PBL improves
communication skills, a vital aspect of the learning process's effectiveness. Therefore,
PBL emerges as a promising method for fostering the mathematical competence of
future economists.
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PRACTICAL CLASS IN HIGHER MATHEMATICS IN TECHNICAL
UNIVERSITIES AND ITS STRUCTURE

Viacheslav Oleksenko
National Technical University "Kharkiv Polytechnic Institute", Kharkiv, Ukraine

The structure of a practical class in higher mathematics was studied. Rules for effective
monitoring of students' performance of homework are proposed. In order to improve the quality of
students' knowledge in practical classes, a self-analysis scheme by the teacher of the conducted
class has been revealed.

Keywords: higher mathematics, control, practical class, structure.

At the technical university higher mathematics is studied at lectures and practical
classes. At the same time, special attention is paid to practical classes. It is well known
that a practical class is a training session in which the teacher organizes a detailed
examination of the students of certain theoretical provisions of the discipline and forms
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the skills of their practical application by students' individual fulfillment of tasks [1].

Practical classes are modeled on the basis of the psychological characteristics of
future specialists, their level of knowledge in the course of school, professional choice.
The following structure of the practical lesson was justified.

1. Upgrading students' basic knowledge, skills and competences to successfully
complete their tasks.

It is carried out on the basis of the following methods and techniques: setting a
problem task, identifying knowledge and skills needed to solve the problem, purposeful
activity.

2. Motivation of educational activity.

The main impetus for the implementation of a specific practical assignment is the
students' awareness of the practical importance of the knowledge, skills and abilities
they need to learn in the classroom, for future work in the specialty.

3. Communication to students of the theme, goals and objectives of the practical
work.

It emphasizes the nature of the independent task, how to approach it, how the
consequences of each student's work will be evaluated.

4. Independent performance of students tasks under the supervision of the teacher.

The complexity of pedagogical leadership of students at this stage is that they
have different training, different abilities, which determines the different pace of
academic work. All this requires an individual approach to students, differentiation of
tasks.

5. Generalization and systematization of student work consequences.

After solving the problems, students analyze the results, organize them using
diagrams, tables and more.

6. Students report on methods of solving problems, theoretical substantiation of
the obtained results.

On the basis of the obtained results, analysis, comparison, generalization in the
form of regularities, conclusions, rational methods of solving problems, the individual
work of students is comprehensively evaluated. In particular, the following factors are
included in the evaluation of a solved problem: what concepts, theorems, facts are
enshrined in the process of deciding; what are the ways of solving problems; how to
activate your brainstorming activity.

7. Summary of the lesson.

Students report what they have learned in the classroom. The teacher focuses on
studying what subject and, in general, where the knowledge acquired today is applied.

8. Homework.

You are constantly advised on how to do your homework better.

How to check your homework without wasting time when there are a large
number of students in a group? Obviously, without checking the quality of the
assimilation of the material, the overall level of training of specialists is reduced. It
takes more than 5 minutes for a teacher to review homework and make appropriate
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entries in his journal. If students ask questions individually, this time is increased three
or more times. With today's syllabuses, this situation can lead to negative
consequences. The following rules must be followed to ensure that such work is
effectively controlled and effective.

1. Create multiple microgroups. The number is determined by the teacher. Later,
if necessary, it is possible to recompose microgroups to include students with different
levels of cognitive abilities. Determines the leader of the microgroup.

2. Motivation of educational activity of each microgroup, promotion of a purpose,
comprehension of a form of realization of self-control and self-esteem on all topics
which are studied.

3. Getting tasks. Definition of the term of execution.

4. Identification by leader of gaps in knowledge when performing homework in
such a microgroup. A relatively formed self-esteem.

5. Consultation of microgroup leaders with a teacher.

6. Student consultation with microgroup leaders and teacher. Rediscovering gaps
in students' knowledge in the course of homework on the same topic by leaders of
microgroups.

7. Checking the microgroup staff with the adequacy of each student's self-
assessment and the collective assessment of each and the overall score of the
microgroup.

8. Supervision of work of microgroups by the teacher. Creating a standard that
requires self-control. An analysis of the journals that microgroup leaders provide to the
teacher before the class begins. Differentiated work of the teacher with students who
have poorly mastered the subject and those who are successful in studying the material.

The advantage of such a technique is that the gaps in knowledge of even those
students who have been ill for a long time are eliminated. Practice has shown that only
the activity of students in the realization of purpose, self-control, use of knowledge,
skills promotes the conscious mastering of students of educational material, forms the
ability to think and work independently.

Improvement of the quality of knowledge in practical classes facilitates
introspection by the teacher of the conducted class. It is recommended to conduct self-
examination according to the following scheme:

1. Characterization of learning opportunities of group students.

2. Students' understanding of the basic concepts, theorems, rules, studied in this
topic. What were the tasks of the education, training and development of the students
the lesson was designed for?

3. Thoughtful selection of training material, including typical tasks, for the whole
class.

4. Argumentation for choice of structure of employment, forms and methods of
organization and stimulation of educational and cognitive activity of student, control
and self-control.
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5. Teaching students the methods of creative cognitive activity.

6. Vocational guidance.

7. The system of repetition of students' educational material.

8. Ensuring students complete their homework.

9. Personal contribution of the teacher and the real contribution of students to
mastering the topic.

10. Evaluation of the results of the lesson. Factors that positively and negatively
influence the preparation and conduct of the practical training. Suggestions: what to do
personally to increase the effectiveness of a practical training course.

In the National Technical University "Kharkiv Polytechnic Institute", the creation
and development of a number of innovations took place through approbation in the
form of successful pedagogical experiments. In particular, studactive classes were
created [2-5].
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OCOBJIMBOCTI JJMCTAHLIIIMHOTO HABYAHHS JUCLHUILITHAM
MATEMATUYHOI'O LUKJY CTYAEHTIB TEXHIYHUX BUILIB.

Ouser Ocmaes, Osiena Pubauyk
Yrpainucokuil oeporcasnuil yuisepcumem 3ani3HUYHO20 MPancnopmy, M. Xapie

Posrnsgatoteest  gesiki mpoOieMu  Ta OOMEXEHHs, sIKIi TOB’si3aHI 3 BUKOPUCTAHHSIM
TUCTAHIIMHUX (OPMHM HaBYaHHS IUCIUILUIIHAM MAaTEMaTUYHOTO MUKy, B TOMY 4YHCIi: Opak
MOTHBAIllI Ta CaMOJMCIMIUTIHM, TEXHIYHI TEPeImKOId, coliaibHa 130ismis. [IpomonyroThes
NEPCIEKTUBHI HAIIPSIMU TIOJANIBIIION0 PO3BUTKY JUCTAHIIIHOT (OpMH HaBUYAHHS.

Kniouoei croea: nucTaniiiine HaBYaHHS, MATEMATUYHHUH MK, CAMOIMCIIUITIIHA Ta MOTHBALIIS.
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FEATURES OF DISTANCE EDUCATION IN THE DISCIPLINES OF
THE MATHEMATICS CYCLE FOR STUDENTS OF TECHNICAL
UNIVERSITIES

Oleg Osmayev, Olena Rybachuk
Ukrainian State University of Railway Transport, Kharkiv, Ukraine

Some issues and limitations associated with the use of distance learning in mathematical
disciplines are being considered, including: lack of motivation and self-discipline, technical barriers,
and social isolation. Prospective directions for further development of distance learning are proposed.

Keywords: distance learning, mathematical disciplines, self-discipline, and motivation.

Jucraniiiiai popMu HaBYaHHS MAaTeMAaTUKU B Cy4aCHOMY CBITI € HaJ3BUYANHO
aKTyaJIbHUMHM, OCOOJIMBO 3 YypaxyBaHHSIM pPO3BUTKY TEXHOJOTIA Ta MoTpeOu B
JOCTYITHOMY OCBITHhOMY KOHTEHTi. ONTHaK, sik Oyib-sika 1IHHOBAIIisl, BOHM MalOTh CBO1
nepesaru, mpo0saemMu Ta nepcenektusu [1],[2].

Cran:

1. 3pyunicte Ta gocTymHicTh: JlucTaHIiiiHi (GopMu HaBYaHHS JTO3BOJISIOTH
CTY/IEHTaM HaBYATUCS BJIACHUM TEMIIOM, B Oylb-KUH 3pyYHUN 4yac Ta 3 OyIb-sSKOTO
MICIIS 3 JOCTYTIOM A0 [HTepHETY.

2. [lIupoxki moxximmBocTi: Lle BimkpuBae nBepi AJisi BAKOPUCTAHHS PI3HOMAHITHUX
IHTepaKTUBHUX MaTepiajiB, Bi€OypOKIB, IHTEPAKTUBHUX IUIaTGOpPM ISl BUBUCHHS
MaTeMaTHKH.

3. T'moGanpHuit goctyn n0 ekcnepTiB: CTyIeHTH MOXYTh 3BEPTATUCA [0
BUKJIaJ]a4yiB Ta €KCHEPTIB 3 YChOTO CBITY, IO PO3MIUPIOE X MOKIUBOCTI OTPHUMAaHHS
KBaT1(hiKOBAHOT IOTIOMOTH.

[Tpo6nemu:

1. bpak MoTuBalii Ta caMOAMCIUIUIIHU: J[JI1 JEIKUX CTYACHTIB IUCTAHIIHE
HaBYaHHS MOXE OyTH BUKJIMKOM Ye€pe3 BIJICYTHICTh CTPYKTYpOBAaHOTO PO3KJIAIy Ta
KOHTPOJIIO 3 OOKY BUKJIa1a4a.

2. Texniuni nepemkoan: HepocTynHicTh cTabiabHOTO IHTEpHET-3'€qHAHHS a00
BIJIMTOBITHOTO 00J1aTHAHHS MOKE YCKIIQHIOBATH MTpotiec HaBdaHHs. CTyJIeHTH 3 Pi3HUX
pEerioHiB MOXXYTh MaTH Pi3HUM PIBEHb JOCTYITHOCTI Ta SKOCTI [HTEpHETY, IO MOXeE
MPU3BECTH JI0 TIEPEPB y CIUIKYBaHHI Ta BTpaTi 3B'SI3Ky M1 4Yac BAXKIMBUX AUCKYC1i a00
BeOIHApIB.

3. BiacyTHicTh 0cOOMCTOrO KOHTAaKTy: sl MESKUX CTYIEHTIB BaKJIMBO MaTH
MOJKJIUBICTh OCOOHMCTOTO CIUIKYBaHHS 3 BUKJIAAa4eM Ta OMHOKYPCHUKAMH, 110 MOXKE
OyTH BTpa4€HO MPU JUCTAHIIIHHOMY HABYaHHI.

4. Tpymuoi, MOB's13aHi 13 3BOPOTHIM 3B'SI3KOM BUKJIAJ[a4da 31 CTYJIEHTAMH ITiJT 4ac
OHJIaliH CHINKYBaHHS Yepe3 pPI3HOMAHITHICTh TEXHIYHUX MOXIJIHUBOCTEH, MOXKYTb
BKJTIOYATH HACTYITHE:
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Pizni naargopmu Ta mnporpamiHe 3ale3meudeHHsi: Bukiamadi Ta CTyJIEHTH
MOXKYTh KOPUCTYBATHCS PI3HUMU TUIaT(GOpMamMu I OHJIANH CITUIKYBaHHS, TAKUMU K
Zoom, Skype, Microsoft Teams To1110, 1 11e MOX€ CTBOPIOBATH TPYIHOII B y3rOMKEHH1
Ta BCTAHOBIICHHI 3'€ JTHAHHS.

IIpo6aemu 3 aganTamicro 10 HOBUX TEXHOJOTIi: JlesKi CTyIeHTH MOXKYTh MaTh
oOMeXeHl HaBMYKKM poOOTH 3 HAOOpOM MareMaTUyHuUX (OpMyJ, IO MOXKE
YCKJIaIHIOBATHU IXHIO CIIPOMOKHICTh €()EKTUBHO CHIJIKYBaTHCS B OHJIAWH CEPeIOBHILIL.

IlepcnexTuBu:

1. ITnnuBigyamnizaiiss HaB4aHHs: PO3BUTOK aganTHBHUX CHUCTEM HAaBYaHHS MOXKE
JOTIOMOT'TH CTBOPUTH 1HUBIya bHi IJIaHH JJI KOOKHOTO CTYJICHTA, BpaxOBYIOUH HOTO
noTpedu Ta piBEeHb 3HAHb.

2. BuxopuctaHHs HOBUX TeXHOJOri: Po3poOka BIpTyallbHOI peasbHOCTI,
MTYYHOTO 1HTEJEKTY Ta IHIIMX I1HHOBAIIMHUX TEXHOJIOTIH MOXE TOTIOMOTTH
MTOKPAIIUTH MPOIEC BUBYEHHS MAaTEMATHKHU Ta 3pOOUTH HOTO OLTBII 3aXOIUTIOI0YUM Ta
e(DEeKTUBHUM.

3. TImoGampamii 0OMiIH 3HaHHsAMH: JlUCTaHIIIiHE HABYAHHS PO3IIHPIOE
MO>KJIMBOCTI M1’)KHAPOJIHOTO CIIBPOOITHUIITBA Ta OOMIHY 3HAHHSIMH MK CTYJ€HTaMHU
Ta BUKJIaJa4yaMHy 3 PI3HUX KpaiH.

OOMexeHHS:

1. CouianpHa 1305s1is: s 1esIKux CTyIeHTIB BIACYTHICTh (PI3MYHOTO KOHTAKTy
3 OHOKYpPCHUKAaMH Ta BUKJIa/ladaMUd MOXKE CTATU MPOOIEMOIO 1 CIIPUYUHUTH BTy TTS
1307151111,

2. He Bci mpenMeT MiaarOThCS JUCTAHIIIMHOMY HaBUaHHIO: Jleski acmekTH
MaTeMaTHKH, siKi MOTpeOyloTh aKTUBHOI MUCKYCIl Ta JAEMOHCTpalii, MOXYTb OyTH
CKJIAIHIIIIE 3aCBOCH] JUCTAHIIIHHAM CIOCOOOM.

3. Ilorpeba y BUCOKiH caMOJUCIMILIIHI Ta opranizaiii: s ycninrHoro HaBuaHHS
B JUCTAHIIAHINA (HOpMI CTyIAeHTaM MOTPIOHO MaTH BHCOKHI PIBEHb CAMOAMCIUILTIHA
Ta BMITH OpraHi3oByBaTH cBiil yac. KpiM TOro, 10CUTh BUCOKUN PiBEHb MOTHBAILIIT 10
HaBYaHHS.

B uinomy, nucranmiiini GopMu HaBYaHHS MAaT€MATUYHUM JUCIUILIIHAM MarOTh
0e3114 mepeBar Ta MOXJIMBOCTEH, aje BOHM TaKOXK MOTPEOYIOTh BUPIMICHHS JIESIKUX
npobsieM Ta 0OMEXeHb s 3a0e3meueHHs] ePeKTUBHOCTI Ta JAOCTYMHOCTI AJIs BCIX
CTYICHTIB.
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A NEW LOOK AT CLASSICAL LEARNING METHODS IN THE
CONTEXT OF ARTIFICIAL INTELLIGENCE

Nataliya Pavlova
Konstantin Preslavsky University of Shumen, Shumen, Bulgaria

The given report examines the new conditions of accessibility for the mass consumer to working
with artificial intelligence. Secondary and higher education are one of the areas in which the
availability of accessible chatbots has put the used teaching methods in front of new conditions. This
paper presents a new idea for using chatbot dialogue to train and stimulate thinking, in its various
expressions. The presented ideas have been tested with students, in the presented way, but are
constantly subject to development, due to the intensive development of the technologies available to
and used by students. At this stage, we believe that the imperfections of artificial intelligence
stimulate students' thinking.

Keywords: artificial intelligence, ChatGPT, methods, dialogue, creativity, mistakes.

,, You cannot teach a man anything, you
can only help him find it within himself”
Galileo Galilei

Despite the availability of high technological capabilities, in recent years there
has been a decline in student achievement in mathematics in many countries. Now it is

especially important to prepare teachers capable of inspiring their students “The idea
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of a good teacher should not be based primarily on the personal qualities of teachers,
but should include skills relevant today that inspire and motivate students and provide
effective feedback aimed at improving students' competences and their progress and
created in them skills to self-assess and reflect knowledge™ [7].

After the advent of computers, internet, educational platforms, etc., it is now time
to integrate artificial intelligence into education. In recent years, the interest in using
artificial (Al) intelligence to deal with various tasks has greatly increased. The mass
user has access to free and paid options to tackle a variety of tasks. With the help of
artificial intelligence, users generate texts, create attractive images, etc. ,,One such
trend suggests that Al chatbots are likely to become more seamlessly integrated into
everyday productivity software. For instance, Google has already taken a step in this
direction with its "Help me write" feature in Google Docs. This eliminates the need to
copy and paste text back and forth between a chatbot and your document, streamlining
the writing process.

As Al features continue to integrate into various software platforms, we can
expect them to become a standard feature for content creation and editing, whether that
involves text, images, or data. Eventually, Al assistance will be so embedded in our
digital tools that it will not be seen as something special but will become an expected
part of how we think and write” [1].

And let's ask ChatGPT to ctate the advantages and disadvantages of using
artificial intelligence in preparing math-teachers.

Here are some advantages listed by ChatGPT:

e Personalized Professional Development: Al can tailor professional development
programs for math teachers based on their specific needs and areas for improvement,
providing a personalized learning experience.

e Data-Driven Insights: Al analytics can analyze teacher performance, classroom
interactions, and student outcomes, offering valuable insights for targeted interventions
and continuous improvement.

e Pedagogical Support: Al can offer real-time pedagogical support, suggesting
innovative teaching strategies, resources, and approaches based on the latest
educational research and best practices.

e Efficient Lesson Planning: Al tools can assist in the creation of effective lesson
plans, incorporating adaptive learning techniques and addressing diverse learning
styles within a classroom.

o Assessment and Feedback Automation: Al can automate the assessment of
teacher assignments and provide constructive feedback, saving time for educators and
promoting continuous professional growth.

The disadvantages that ChatGPT points out are:

e Loss of Human Touch: Over-reliance on Al in teacher preparation may lead to a
lack of the human element in mentorship and coaching, potentially impacting the
development of interpersonal and communication skills.
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e Bias in Al Algorithms: Al systems may inadvertently introduce biases in
evaluating teacher performance. It's crucial to ensure that algorithms are fair and do
not perpetuate existing inequalities.

e Resistance to Technology: Some teachers may resist the integration of Al into
their training, either due to a lack of familiarity with technology or concerns about job
displacement. Overcoming this resistance is essential for successful implementation.

e Privacy and Ethical Concerns: Al systems may handle sensitive data related to
teacher performance. Ensuring privacy and ethical use of such data is critical to
maintain trust and compliance with regulations.

e Initial Implementation Costs: Implementing Al in teacher preparation programs
can be expensive, involving the development of Al tools, training educators, and
integrating technology into existing programs. Financial constraints may pose
challenges for widespread adoption.

e Variable Access to Technology: Not all educational institutions may have equal
access to advanced technology, potentially exacerbating existing disparities in teacher
preparation quality.

e Limited Adaptability: Al tools may struggle to adapt to the nuanced and complex
nature of teaching. The human element of intuition, creativity, and empathy may be
challenging for Al systems to replicate.

We largely agree with the advantages and disadvantages thus formulated, but we
believe that the imperfections of Al are useful in shaping the critical thinking of future
teachers.

Quite naturally, these opportunities entered various activities in the educational
process.

Reactions in education have been mixed. Some schools have banned their students
from using Al, while others have begun to look for innovative ways to use Al in a
purposeful and meaningful way. We believe that the natural way is to accept and use
this technology consciously and responsibly, without restrictions on learners. It is quite
clear that classical methods such as lecture, talk, demonstration, modeling, etc. in the
conditions of widespread use of artificial intelligence, must be adapted and directed to
a meaningful search for knowledge, and not as a mechanical "calculator" for solving
tasks.

Thus, the classic lecture can be generated not only as text, but also the "lecturer"
can be created with the help of the artificial intelligence avatar. At this stage, however,
a lecture produced in this way may contain many errors, inaccuracies, bad style, etc.

In this report, we will present ideas for adapting the dialogic learning method
using Al, published in the article Flipped dialogic learning method with ChatGPT: A
case study [6].

The dialogic teaching method is a traditional approach commonly employed by
educators to steer students towards logical reasoning. Shor and Freire (1987) argue tha
“the dialogical method of liberatory education. Dialogue is not a mere technique to
achieve some cognitive results; dialogue is a means to transform social relations in the
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classroom, and to raise awareness about relations in society at large. Dialogue is a way
to recreate knowledge as well as the way we learn. It is a mutual learning process where
the teacher poses critical problems for inquiry” [3].

Examining the dialogue from a student's standpoint offers a unique perspective.
While this approach is commonly employed in the "flipped classroom," it does not
typically involve the student creating an instructional dialogue. In this report, we will
explore the potential applications of ChatGPT in encouraging students to not only seek
information but also pose "the right questions." This ability is not only crucial for self-
directed learning but also a valuable life skill. Based on the defined roles of Al [2], we
present a flipped dialogue model [Figure 1].

Possibility engine

Socratic opponent

Students write queries
in ChatGPT and use the |
Regenerate response
function and
reformulate question to
examine alternative
responses.

Reflection and discussion
Students enter prompts

[ate:ChataP T follewing Students reflect on the
the structure of a

: types of errors and ways
conversation or debate. YP ¥
- to overcome them.

o, Students also discover
their own gaps in
Students look for or 2 e, knowledge.

provoke errors in the
proposed solutions.

Figure 1. A flipped dialogue model [6]

The main idea is that the student conducts a dialogue with the chatbot, having the
following features:

e The student is calm and has no fear of his own mistakes or incorrect
questions.

e The student critically tracks the answers received, looking for errors and
Inaccuracies.

e The student learns to reformulate his own questions when he does not get
the answer he needs.

e The student analyzes the received information and rethinks it.

The proposed method was tested among students (future teachers of mathematics,
informatics and information technologies). Al also poses new challenges in computer
modeling education. There are different possibilities [4] and it is important for the
teacher to be able to make the right choice and adapt it to the new conditions in which
students have access to Al

During the dialogues with ChatGPT, various tasks were assigned to the students -
tasks from set theory, geometry, probability theory, etc. Methodological tasks aimed at

presenting a specific method or preparing materials for a lesson in mathematics or
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information technology. Initially, many students had difficulty formulating their
questions. Some were not happy with the initial result, and others had moral
reservations about using artificial intelligence to solve their tasks.

Below is the presentation of the SWOT analysis, which has been derived from the
conducted literature review as well as student discussions and observations [Figure 2].

Figure 2. Flipped dialogic learning method in education [6]

This analysis [Figure 2] solely focuses on the flipped dialogue method using
ChatGPT. The utilization of Al in education, on the other hand, is a significantly more
complex matter.

ChatGPT offers a readily available platform for students to enhance their
question-asking skills at their convenience. It enables them to freely delve into various
types of questions without being bound by time limitations.

As we noted earlier [5] We believe that dialogue between students and Al is
particularly useful for the following purposes:

» to find the best solution to a given task;

* to recognize different methods for solving a task based on the solutions proposed
by the Al

* to detect errors in Al-proposed solutions.

In practical terms, students have surpassed teachers in their utilization of
ChatGPT. While students have previously relied on calculators and platforms to solve
math problems, engaging in dialogue with artificial intelligence has taken this process
to an entirely new level. From the very beginning, it became evident that many
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homework assignments were being completed with the assistance of artificial
intelligence. Unfortunately, an excessive dependence on technology has resulted in
some unpleasant consequences, such as incorrect homework submissions and teachers
recognizing that the work is not the student's own. Students are intrigued by the
erroneous responses provided by artificial intelligence, and they may even seek out
ways to deliberately obtain incorrect answers in order to understand its functioning.
However, it is crucial to teach students the importance of responsible technology usage
at this juncture. They should critically evaluate the results, revise them based on their
own perspective, and provide proper citations for their sources. By identifying mistakes
made by others and guiding them towards finding the correct solutions through
appropriate questioning, students can attain a much deeper knowledge and
comprehension of the problems at hand.

The considered idea represents only one methodological and technological aspect
of the application of the dialogue method with the help of ChatGPT. Different
expressions are possible, depending on the set goals and the conditions of conducting
the training.

Similarly, other methods popular in education should be reconsidered. Along with
the methods and means of learning, it is important to think about the methods and
technologies for assessing the achievements of students that use artificial intelligence.
In this challenge, it is important to sift the routine from the creative activity and
stimulate thinking and creativity in reaching the ultimate goal. The teacher is still the
leading figure in the learning process, but the advancement of technology is changing
the ways in which he/she presents and interacts with students.

Acknowledgments: This article was developed within the framework of project
No. RD-08-112/31.01.2024 on Konstantin Preslavsky University of Shumen.
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BUKOPUCTAHHSA OHJIAMH-KAJIBKYJISITOPIB
Y HABYHAJIBHOMY INTPOLECI

Harauis Ilanuyenko, Mapuna Pe3ynenko, Jlapuca CinsiBina
Yxpainucokuii oeporcasnuil ynisepcumem 3ani3HU4HO20 mpancnopmy, M. Xapkie

Po3rnsiHyTO BHKOpUCTAaHHS OHJIAMH-KaIbKyJIsATOpiB, 30kpema GeoGebra, B OCBITHBOMY
nporeci. JlocmipkeHo mepeBard BUKOPUCTAHHS IUX IHCTPYMEHTIB SIK JUIS CTYIEHTIB, TaK 1 JUIS
BHKJIa/1a4iB, HATOJIONTYIOYH HA TXHIM pouti y Bidyaui3allii MaTeMaTHIHUX METO/IIB, PO3B'sI3aHHI 3a/1a4
Ta aHamizi pe3ynbrariB. HaBeneno okpemi mpukiaau 3actocyBanHs GeoGebra mnst nemoHcTpamii
MDKIIPEMETHUX 3B’ S3KIB Ta JUIs MO0y 0BH MaTeMaTHIHUX Mojelied. [TimkpecaeHo 3HaIyIicTh 1UxX
OHJIAMH-1HCTPYMEHTIB Y MOJIETLICHHI PO3yMiHHS MaTeMaTHUYHUX KOHIETIIIH, II0 pOOUTH MaTeMaTuKy
OUTBIII TOCTYITHOIO Ta 3aXOIUTMBOIO TSI CTYJCHTIB.

Kniouosi cnosa: nucranuiiine HaBYaHHS, OCBITHI TEXHOJIOT'11, OHJIAHH-KaJIbKYIATOPH, TpadivHi
MOJIETII.

USING ONLINE CALCULATORS IN THE EDUCATIONAL PROCESS

Nataliia Panchenko, Maryna Rezunenko, Larisa Sinyavina
Ukrainian State University of Railway Transport, Kharkiv, Ukraine

The use of online calculators, including GeoGebra, in the educational process has been
considered. The benefits of using these tools for both students and teachers have been explored,
emphasizing their role in visualizing mathematical methods, solving problems, and analyzing results.
Specific examples of GeoGebra application have been provided to illustrate interdisciplinary
connections and to build mathematical models. The significance of these online tools in facilitating
understanding of mathematical concepts has been highlighted, making mathematics more accessible
and engaging for students.

Keywords: distance learning, educational technologies, online calculators, graphical models.

[mob6ansna mannemis COVID-19 3mycuna cBIT B3TH Kypc Ha JAHUCTaHIINAHE
HaBYaHHS, MO OylIo HemependadyeHUM ICTOpUYHHM siBulieM. OTpuMaHui JOCBIA
JI03BOJIUB JIOCTATHBO IIBHUJIKO 1 6€300TICHO aanTyBaTH CUCTEMY OCBITU YKpaiHH 10
HaBYaHHS B yMmoBax BilHU. ChOrojHI PI3HOMAHITHI OCBITHI TEXHOJIOTIi AKTUBHO
CTIPUSIOTH BIPOBAKEHHIO TUCTAHIITHOTO BUKJIAJJaHHS Ta BUBYCHHIO MaTeMaTHKH 32
JIOTIOMOTO0  OHJIAMH-TIIaTopM, MPOTPaMHHUX IHCTPYMEHTIB, MYJIbTHMEIIHHUX
pecypciB Ta 3ac001B KOMYHIKaIlii.
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ITopyu 13 HaMu B Cy4yaCHOMY CBITI ICHYIOTh OHJIAMH-KAJIbKYJISITOPH, SIKI MOXYTh
BUKOHYBAaTH 0arato 0OYMCIIIOBAIPHIX MAaTeMAaTUYHUX 33/1a4. BUHUKAae MUTaHHS: 49U €
BUKOPHUCTAHHS OHJIAWH-KAJBKYJIATOPIB TIPW BHUBUYCHHI MATEMATHKWA TO3WTHBHHUM
MOMEHTOM YW Hi. Ha Ham momsn, OHIaiH-KambKyIsSTOPH, 30KpeMa TpadidHHii
kanpkymaTop GeoGebra [1], 3Ha4HO MONETHIYIOTh HAIlle MaTEMATHYHE JKHUTTA. A
CTY[I€HTH MOBHHHI 1 MOXYTbh iX BUKOPUCTOBYBATU. TakoK MOTPIOHO 3ayBa)KUTH, IO
3aBX/IM ICHY€ YaCTHHA CTYACHTIB, JIJISl IKUX BUBYCHHSI BUIIIO1 MATEMATHUKH € CKJIaTHUM
nporecoM. TakuM YUHOM, OHJIAMH-KAIbKYISTOPU CTalOTh BAXKIMBOIO MIJITPUMKOIO B
YCYHEHHI MIPOTAJIMH B 3HAHHSX 3100yBayiB OCBITH, JO3BOJISIOYHN IM MTOUYBATHCSI OJIBIII
BIIEBHEHO MiJ 4Yac 3aHATh 3 BHUIIOI MareMaTuku. Po3missHeMo Jesiki NPUKIaau
3aCTOCYBaHHS BUILE3Ta/IaHOTO KaJbKYJSTOPA.

ITpuknan 1 (3agada mpo 3yctpiyv). KOHak 1 AiBYMHA JOMOBHIIMCS MPO TOOAYEHHS 3
15:00 no 16:00. Bigomo, 1110 KOKEH 3 HUX MPUXOAUTH Y Oyab-skuii MoMeHT 3 15:00 mo
16:00 He3anexHO Bij 1HIIOTO. SIKIO FOHAK MIPHIIE 1 HE 3yCTPiHE MIBUYMHY, TO BiH Oyze
yekatH ii mpotsarom 20 xBwinH. J[iBuMHA B aHAJIOTIYHINA CUTYaIlli OyJe 4ekaTu IoHaKa
nporsirom 10 xBunuH. flka WMOBIpHICTH TOrO, 1m0 moOaueHHs BiaAOynmerbca? lle
KJIACMYHA 33J1aua Ha 3aCTOCYBaHHS T€OMETPUYHOTO BU3SHAYEHHS MIMOBIPHOCTI.

[Toznaummo vepe3 x 1 ) - yac (y x6.) MPUXOAy Ha MOOAYCHHS FOHAKA 1 JIBYNHU

BiZIMOBIIHO, BBaxkaroun 3 15:00. 3a ymMoBOIO xe[0;60], ye[0;60]. VY xBajpari,

noOy0oBaHOMY Ha BICSIX 3 BEPIIMHOIO B TOYATKy KOOPJAMHAT 1 JOBKUHOIO CTOpOHU 60,
KOOPAMHATH TOYKH (x; y) MOXYTh XapaKTepH3yBaTHU 4Yac MPHUXOAY IOHAKa 1 JiBYMHU
BIJIOBIAHO.
3rigHO 3 TEKCTOM 3ajiadi 3yCTpid BiAOYIEThCS, SKIO BUKOHYIOTHCS aHATITUYHI
YMOBH
x<py<x+20abo y<x<y+10.

[ToOynyeMO MHOXHMHY TOYOK 3 KOOPJIUHATAMU (x; y) (puc. 1).

GeaGebra Tpadiunnit Kanbkynstop

= x
® a:x<y<x+20Vy<x<iy+ = /
8 ) 80
arespa | () b:0<x<60A0<Ly <60
& +

W//
i

-40 /40 / / 20 0 0 80 100

Pucynok 1 — ITpuknan 1

Oo6uncnioroun mioiy 3amrpuxoBaHoi ¢irypu (1550), orpumaemo

P= 1550 ~0,43.
3600
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Sx BuaHO, 3a ponomororo GeoGebra MOXHa MIBUAKO MOOynyBaTH 001acTh
PO3B’s13aHHS 1 OOUMCIUTH UTyKaHy HMOBIPHICTb.

[puxnan 2. Y xymio pagiycom 2 BIMcaHo KyO. SIka IMOBIpHICTB TOTO, 110 TOUKA,
BUITAJIKOBO BUOpaHa B Kyii, morpanuTh B ky0? I[loOymyemo kymio pagiycom 2 i3
LIEHTPOM B IMOYATKy KOOPAMHAT Ta BIUILIEMO B Hei KyO (puc. 2).

Pucynoxk 2 — Ilpuknaz 2

Tomi iMOBIPHICTH JOPIBHIOE

a 2\/5

%ﬁRS R

3ayBaxkuMo, 10 3 BukopucTaHHsIM GeoGebra cryaeHTy jerko BinoOpaszuTu
0071aCcTh Yy IPOCTOPI, 110 TO3BOJISIE BI3yani3yBaTh MoaiOHI 3a1a4i.

S0 po3misiiaTH mepeBard BUKOPUCTAHHS OHJIANMH-KAIbKYJIATOpA 3 TMO3ULIT
BUKJIaJa4a, TO TyT TakoK € Oararo mmociB. [lo-mepie, 3acTocyBaHHS OHJIAH-
kanbKyasTopa GeoGebra n03Bojsie BUKIAAady HAOYHO IMOKA3aTH MIKIPEAMETHI
3B'SI3KM Ha KOHKPETHHUX Tpukianax. lle € omHiero 3 HaWBa)XMBIIIUX aCIMEKTIB MPH
BUBUCHHI MaTeMaTUKH B TEXHIYHOMY yHiBepcuTeTi. st iiboro Ha cTopinili GeoGebra
PO3MIIIIEHO TEpeiKk MaTeMaTUYHUX JIOAATKiB, IO MOXYTh OyTH BUKOPHUCTaHHI SIK
CTy[lEeHTaMH, Tak 1 BUKIagadamu. lle Hamae MOXIMBICTH CTYIGHTaM IOOAYUTH
MaTeMaTUYHUN 3B'SI30K 3 CyMDKHUMHU AuciuiuiiHamMu. Came 1mei 3B'SI30K KOXEH
BHKJIa/Ia4 X04€ JIOHECTH Ha KOXKHIN JIEKIII1 10 CTYICHTIB, aJie 11€ HE 3aBXK/IU BUXOIUTh.
3a nonomororo GeoGebra MoskHa 3 JierkicTio 11e 3pooutu. [lo-apyre, MoxkHa OynyBaTu
pi3HI MaTeMaTU4H1 MOJIENI, BiJipa3y 3MIHIOBAaTH LJIbOBY (PYyHKIII}0, pOOUTH BUCHOBKHU.
[IpoBonuTH aHami3 YWHHUKIB, 110 BIUIMBAIOTh HA BXE MOOYIOBaHYy MaTeMaTU4YHY
Monens. 3a gomomoroto gomatka '"Probability Calculator" moxkna 3 merkicrtio
PO3B’sI3yBaTH 3a7a4l 3 TeOpii MacoBOrO 0OCIYTOBYBAHHS Ta OJIpa3y MPOBOAUTH aHAII3
OTpUMAaHUX BIJMOBIJICH.

Ha mam morsia, B Cy4yaCHHMX YMOBaX BHUKOPUCTaHHS OHJIAHH-KAJBKYISATOPIB,
30kpemMa GeoGebra, cTajgo BaXJIMBUM I1HCTPYMEHTOM 1 JUIS CTYACHTIB, 1 IS
BUKiIaAadiB. LI 1HCTpyYMEHTH MO3BONSAIOTH Bi3yalli3yBaTH MaTeMaTH4H1 KOHIIEIIIIII,
pPO3B'AI3yBaTH 3ajadi Ta aHali3yBaTH pe3yiapTaTd [2]. 3amadi, mojgaHi y BHUIVIAII
rpadivHuX Mozeneit Ta po3B'sa3ani 3 BukopuctanHsaM GeoGebra, cTaloTh JOCTYITHUMHU
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1 3posymimuMu. OcoONMMBO BaXJIMBO Big3HauuTH BuUKopuctaHHsi GeoGebra s
PO3B’sI3aHHS PI3HOMAHITHUX 3aJ1ad, 110 JO3BOJISIE CTYACHTaM Ta BUKJIAJadaM JIETKO
pPO3YyMITH 1 BUBYATH MareMaTuudHi koHmenuii. Lle momomarae 3poOutu MaremaTtuky
OLJIBII TOCTYITHOIO Ta LIKaBOIO JJIs 37100yBayiB OCBITH.

B cBiTJII HOBUX BUKIIMKIB, BUKOPUCTAHHS OHJIAWH-IHCTPYMEHTIB I HaBUAHHS
BUSIBISIETHCSI HEOOXITHUM 1 €(EKTUBHHUM, JOTOMAaralodyud CTYICHTaM 1 BUKJIaJladam
YCHIITHO MPUCTOCOBYBATUCS IO HOBHUX peajiil 1 JUCIUTUTIHA MaTeMaTUYHOTO UKy B
1HHOBAI{IHUH CI10C10.

JIITEPATYPA
1. GeoGebra Knacuuna. URL: https://www.geogebra.org/classic?lang=uk (gara 3BepHEHHS:
02.02.2024).
2. 1oBOHs, I1. I,” TexHoJ10risi CTBOPEHHSI HABYAJbHOTI'0 MOCIOHUKA B CHCTEMi JUHAMIYHOT

matemaTtuku “Geogebra”, Digital Repository Dragomanov Ukrainian State University, No.
149, pp. 3645, 2020.

BILINB KOMIT'FOTEPHUX MATEMATUYHUX CUCTEM HA
HIABUIIEHHA AKOCTI MATEMATHUYHOI OCBITHU

Harauis Ilapdpbonona
Xaprxiscokuu HayionanvHul yHieepcumem imeni B. H. Kapaszina, m. Xapkie

JlocmiKy€eThes BIUTMB MOXIIMBOCTEH CHCTEM KOMITIOTEPHOI MaTEeMaTHKHU Ha SIKICTh OCBOEHHS
MaTeMaTUKH CTyJEeHTaMU. PO3risaaroThCs 1HCTPYMEHTH KOMI'FOTEPHOT MAaTeMaTHKH, SIKI MOXYTh
CIPUATH 3pO3yMIHHIO CKJIQJIHUX MAaTEeMAaTUYHUX KOHIICMI[IH Ta TOKPAIICHHIO HABYAIHLHOTO MPOIIECY
JUTS CTYJIEHTIB (PI3UYHUX CTICT1aTbHOCTEH.

Knwouogi cnosa: BUKIANaHHS MaTEeMaTHKH, CHCTEMHU KOMIT IOTEPHOI Mmaremaruku, Maple,
Maxima.

THE IMPACT OF COMPUTERIZED MATHEMATICAL SYSTEMS ON
ENHANCING THE QUALITY OF MATHEMATICS EDUCATION

Natalia Parfyonova
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

The impact of computerized mathematical systems on the quality of mathematics learning by students
is being investigated. Tools of computerized mathematics that can contribute to understanding complex
mathematical concepts and improve the educational process for students in physical sciences specialties are
being considered.

Keywords: teaching mathematics, computerized mathematical systems, Maple, Maxima.

HagiTe pu 3HMKEHHI pi1BHSA 6a30BOT MaTEMaTUYHOI MITOTOBKY YYHIB Ta IXHHOTO
HeOa)kaHHS BHWBYATH BHIy MaTeMaTHKy, BHIII HaBUaJbHI 3aKjiaad CTaparoThCs
YHUKHYTH MaJ1HHS PIBHS 3HaHb BUITYCKHUKIB. BOHM 1OCSTal0Th 1IHOTO 3a JOTIOMOTOIO
BHCOKOI MMeJarorivHoi MaliCTepHOCTI BUKJIAIaqiB Ta 3aCTOCYBaHHS CyYacHHX METOIIB
HABYaHHS, HaBITh TaKUX, K 3aCTOCYBaHHS CUCTEM KOMIT IOTEPHOI MaTEMaTHUKH.
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Cuctemu koM’ tepHoi Maremaruku (Computer Algebra Systems, CMK), Taki sik
Mathematica, Maple, Maxima, i 6araro iHIIHX, Bce OUTBIIE BIAITPalOTh KIIFOYOBY POJIH
y Cy4dacHIi MareMaTuyHii ocBiTi. BOHM Ha/ar0Th BUKJIAa4aM Ta CTyJICHTaM MOTYXHI
IHCTPYMEHTH JJisl BUBYEHHS Ta MEPEBIPKU PO3B’SI3KIB HABITh HE CYTO MareMaTHYHUX,
aye i MpUKIIaTHUX, 3a7a4.

CMK 103BOJISI0TH PO3B’A3yBaTH CKJIAHI CUMBOJIBHI MaTeMaTH4Hi 3aa4l, Taki K
AuQepeHLiIOBaHHs, THTETpyBaHHs, PO3B'A3aHHs anredpaiyHux Ta audepeHLiaTbHuX
piBHsHb. CTYyIE€HTH MOXYTh BHUKOPHUCTOBYBATH IIi CHCTEMH JUIsSI MEPEBIPKH CBOIX
PO3B'S3KIB.

CMK no3zBonsitors OyayBaTi rpadiku MaTeMaTUYHUX (PYHKIIH HA KOOPAUHATHIN
iomuHi. [le 103Bosisie yuHsIM Bi3yasi3yBaTy 3aJICKHICTh MK PI3HUMH 3MIHHUMU Ta
pPO3YMITH iXHIO TOBeAIHKY. Hampukiaa, y4Hi MOXyTh NOOAUUTH, SIK 3MIHIOETHCS
rpadik KBagpaTHuHOi (yHKIT 3MIHOKW ii KoedillieHTIB a00 sAK BuUIIsAAae rpadik
TPUTOHOMETPUYHOI (PyHKIIT TpH 3MiHI 11 Iepioay YU aMILTITY/IH.

Kpim toro, CMK n03BOMSIIOTh Bi3yami3yBaTH OUIbII CKJIaJHI T€OMETPUYHI
00'eKTH, TaKi SIK IOBEPXHI APYTOro MopsiaKy. B ymoBax NMCTaHIIMHOT OCBITH 1€ JTyXKe
IIHHO.

CMK MOXyTh BUKOHYBaTH 4YHCENbHI OOYMCICHHs, TakKi SK YHCETbHE
IHTeTpYBaHHS, ampokcuMailis (QyHKIM, po3B'A3aHHA CHCTEM JIHIKHUX a0o
HEJTMHIWHUX PIBHSHB TOIIIO.

[TinroroBka MaiOyTHIX (DI3UKIB O BUKOPUCTAHHS CHUCTEM KOMITHOTEPHOT
marematuku (CKM) € BaxinMBOIO, SIK B MPOIECI HABYaHHSA, TaK 1 B ManOyTHIi
npodeciitHiii gismpHOCTI. HasiBHICTE pizHoMaHiTHUX CKM He rapaHTye yCHIIITHOTO
PO3B'sSI3aHHA MaTeMaTHYHUX 3a]71a4 0e3 HaJle)KHOT TEOPETUYIHOI I ITOTOBKU Ta HABUYOK.
CKM € moTyXHMM I1HCTPYMEHTOM [JIsl MIATPUMKHU [iSTIBHOCTI HAyKOBIIB, YYHIB,
CTYACHTIB, MENAroriB Ta 1HXEHEPIB, MPOTE iX ePEKTUBHICTh Ta METOAUYHA I[IHHICTh
3aJieKarh BiJl YMIHHS BUKOPUCTOBYBATH iX HA MPAKTHIII.

Otxe, mpobsieMa po3pOOKH METOAMKMA HAaBYAHHS MAaTEMaTUYHHUX IUCHUILUIH 3
BukopuctanHsiM CKM Ta iX rapMOHIHHOTO TOE€THAHHS 3 TPAJAULINHUMU METONAMU
HABYAHHS 3QJMIIAETHCS aKTyaldbHOI. BakIMBO pPO3BUBATH HABUYKU CTYACHTIB Y
BukopuctanHi CKM, BkIO4aruu iX B HaBYaIbHI NPOTpaMH Ta CTUMYJIIOIOYU
MpaKTHYHE 3aCTOCYBAaHHA IMX 3acO0IB y BHpILICHHI pealbHUX 3a1ad. T1MbKU Tak
MO’KHA 3a0€3MEeYUTH IXHIO YCHIIIHY aJanTalliio 0 BUMOI CYy4acCHOTO HayKOBOTO Ta
npodeciiiHOTO cepeoBHIIa.

JIITEPATYPA

1. H.A. ITapdbonosa “IIpo BaockoHa/ieHHs 3HAHb 3 TeMH «KoHndopMHi BizoOpakeHHs»
cryleHTamMu GiznuHux (axkyiabTeTiB YHiBepcuTeTiB”, Science and innovation of modern
world. Proceedings of the 12th International scientific and practical conference. Cognum
Publishing House. London, United Kingdom. pp. 182-189, 2023

2. Tlapdronora, H. JI. 1 T. B. Knouk. «IIpo Bukopuctanusi makery Maple B Kkypci
«MaremMaTHyHe MOJeJIOBAHHS» I CTYIeHTIB (i3MuHNX cHneniajbHoOCTel».
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PO3BUTOK MATEMATHYHUX KOMIIETEHTHOCTEM YUYHIB HA
YPOKAX MATEMATHUKU TA B IO3AKJIACHIA POBOTI HLJISIXOM
BITPOBA/VKEHHSA EJIEMEHTIB MATEMATHUYHOI'O
KPAE3HABCTBA

Ipuna Ilerpenko
Komynanvnuii 3axnao "Xapkiecoxuii niyeti No56 Xapkiscovkoi micokoi paou', m. Xapkis

3anponoHoBaHO MareMaruyHi 3aBraHHs "Kym’sHummnaa B mudpax i gakrax" mis yusis 5-11
KJIaciB 13 €JIeMEHTaMH Kpa€3HaBCTBA IS pealtizallii B OCBITHbOMY mporieci. Po3pobmieHi 3aBmaHHs
MOYKHA 3aCTOCOBYBATH Ha YPOKaxX MaTEeMAaTHKH Ta B MMO3aKJIacHiil po6oTi. 3po0ieHO BUCHOBKH 11100
BIIPOBADKCHHS 3allPONOHOBAHMX 33aBIAaHb HAa YPOKaX MAaTEeMaTHKH.

Kniouosi cnoea: maremarnka, TeoMeTpisl, Mo3akiacHa poOOTa, MiHI-IIPOEKT, PO3raJyBaHHS
KpocBopay, pedyc.

DEVELOPMENT OF STUDENTS' MATHEMATICAL
COMPETENCIES IN MATHEMATICS LESSONS AND AFTER-
CLASSWORK BY IMPLEMENTING ELEMENTS OF
MATHEMATICAL LOCAL HISTORY

Iryna Petrenko
Communal institution "Kharkiv Lyceum No. 56 of the Kharkiv City Council”, Kharkiv, Ukraine

Mathematical tasks "Kupyansk region in numbers and facts" are offered for students of grades
5-11 with elements of local history for implementation in a real process. The developed tasks can be
used during mathematics lessons and in the after-class lessons. Questions related to the proposed
activities in mathematics lessons are discussed in detail.

Keywords: mathematics, geometry, after-classwork, mini-project, crossword development,
rebus.

Mamemamuxka - ye Moa nuoc MipKy8amHs,

ue Have moea 1 102IiKa pas3om.

Mamemamuxa - 3Haps00s 015 MIPKYBAHHL.

P. @etinman.
[lepen yumtenem ysarami, 1 MaTeMaTHKH 30KpeMa, CTOITh HarajibHE 3aBIaHHS

3a0€3MeUUTH KOXKHOTO Y4YHS HAJEKHUMU 1 KOM(OPTHUMHU YMOBAaMH HaBYaHHS Ha
JIep>)KaBHOMY PiBHI. YUWUTEIh MAaTeMAaTUKH MYCUTh BUPIITUTH JOCUTH CKJIAJIHY 3a71a49y:
opraHizyBaT e€(eKTHBHY Ii3HABAJIbHO-BUXOBHY MisNIbHICTH Yy4HsA. CyuyacHHi
PO3BUTOK 1H(POPMAIIITHO-KOMYHIKAIIMHUX TEXHOJIOT1H, MYJIBTUMEIIMHUX 3ac001B, Ta
3aco0iB Mepexi I[HTepHeT BUKIMKAaIOTh MoTpedy B iX 3acTocyBaHHI.  MHOO
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PO3p00JIEHO KOMIUIEKC MaTeMaTUYHUX 3aBaaHb "Kym'suiuHa B nudpax 1 pakrax" mms
yuHiB 5- 11 k1aciB 3 eleMeHTaMu Kpae3HaBCTBA.

Po3rnsiHemMo aexinbka MPUKIAAIB 3aBAaHb 13 KOMIUIEKCA KPa€3HABUMX 3aBlaHb 3
marematuku " Kym'saimuza B mudpax 1 gakrax" mist yuniB 5-11 knaciB, CcTBOpeHHIA
11 peatizailii B OCBITHbOMY IPOIECT 3 BAKOPUCTAHHAM TPATUIIIHIX, IHTEPAKTUBHUX
1 iHpOpMaIliITHO- KOMYHIKAIITHIX TEXHOJIOT1H.

6 kaac. Maremaruka. Tema "JlomaBaHHs 1 BiAHIMAHHS parfioHAIBHUX Yucen'.
Ypok- KocMiuHMH MOMT 3a ckapOom. MiHi- mnpoekT "JloChiKeHHs KUTbKOCTI
PO3B'SI3KIB PIBHSHHSA 3 MOYJIEM 3aJI€KHO BiJ mapamerpa'.

3apaannsa. Po3B’s3aBiiM 3aBAaHHS, AI3HAEMOCS IMPO YCHIXM BHUITYCKHUKA
Ky’ ssucbkoro HBKNe2 Biramis Xinec-I'ynuenka (puc. 1). [lpu sskux niiux 3Ha4eHHIX
napaMmerpa a piBHAHHA [a[+X=3 Mae KOpeHi, [0 € HaTypallbHUMH duciamu. Bxazatu
JI0JIaTH1 3HAUYCHHS TTapaMeTpa a , ikl He OuIbIi 2.

Maii0yTHa aBianiiina exita YKpainu

Xijtec — I'ynuenko Birauiit
Cryaent HalioHaJIbHOTO aepOKOCMIYHOIO
yHiBepcutery iM. M.E. JKyKOBCHKOTO
«XapkiBchKHH aBiallifHHUI iHCTHTYT»

2017 p. — nepemMozKelb KOHKYPCY

"Asiarop - 2017" (yuacHUKHU KOHKYpCYy

CTYICHTH aBlallliHUX BY31B YKpaiHH)

2017 p. — I micue y II Typi

%" BceykpalHCBKOI CTyI€HTCHKOI OIMITIAH 3

:{\] HapHCHOI reoMeTpii Ta FeOMETPUYHOIO
. MmozxentoBanHsa Ha IIEOM

IT micuie y II etam Beeykpaincbkoi omimmiaau 3 Teopii

MEXaH13MiB 1 MallliH

[ micuie y GnaromiiHoMy KoHKypci iMeH1 CBsitoro Bosogumupa,

3axucT npe3eHTallii “My Engineering Future"

Pucynok 1 — 3m006yTku Bitanis Xinec-I'yHuenka

7 wkaac. T'eomerpisa. Tema "IlpsimoxkyTHMi TpukyTHMK'. Po3ragyBaHHs

KPOCBOpAY.

3aBnanns. Posragyroun KpocBOpA, Ha3BaTH 1M’S BUSHOTO MareMaThka YKpaiHW,
BUIMyCKHMKA Ky’ STHCHKOT 3arajlbHOOCBITHBOI KO Ne 6, OTHOTO 3 aBTOPIB 3aBIaHb
3HO 3 marematuku (puc. 2) [4]. 3anutraHHs 10 KPOCBOPY.

1. OnuH KaTeT NPSIMOKYTHOTO TPUKYTHHKA € MOTO ...

2. JIBa KyTH IPSIMOKYTHOT'O TPUKYTHHKA, 1110 B CyMi CTaHOBJIATH 90°, € ...

3. l'imoTeny3a NpSIMOKYTHOTO TPUKYyTHHKA O1JIbIIa 3a Oyb-IKUN HOTO ...

4. KareT mpsIMOKYTHOTO TPUKYTHHKA, IO JIEKUTHb NMPOTH KyTa 30°, AOpIBHIOE
MOJIOBUHI ...

5. Y npssMoKyTHOMY TPUKYTHUKY MeJlaHa, MPOBEIEHA JI0 T1MOTeHY3H, JOPIBHIOE 1i

6. LlenTpom Koa, ONMMCaHOr0 HABKOJIO MPSMOKYTHOTO TPUKYTHHKA € ... TIIOTEHY3H.
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IIpoBinHuii maremMaTuk YKpainu
B rajysi reometpii

Jlucuus Bikrop TumodgiiioBuy

Kanmunar ¢i3uko-MaTeMaTHUHUX HAyK,
JIOTIEHT (aKyJIbTeTy MaTeMaTHKH 1
1H(hOpMaTHKH, 3aBiyBad KadeIpy BUIOT
MaTeMaTHKH Ta iHPpOpMaTHKH
XapKIBCHKOTO HAI[IOHAJIBHOTO
yHiBepcureTy imeHi B.H. Kapa3ina

Astop 3aBaanb 3HO 3 matemaTruku
13 — HayKOBO-METOANYHUX POOIT

14 — HayKoBHX poOIT 3 TeoMeTpii

22 — BHCTYIIM Ha KOH(EpeHIIsIX

Pucynok 2 — HaykoBi nopooku B. T. JIucuii
ITo3akiaacHa poOora. Maremaru4yHMid KBecT Ui Y4HIiB 9 kiaacy. CraHuis

"Pe0dycHa". Posragatu peOyc (puc. 3) Ta Ha3BaTH iM’A i TOCATHEHHSI OJHOTIO 3
yuHiB Ky’ ssHCbKOT0 3aK/Iaay cepeaHbol OCBiTH (pHC. 4).

- 125\

TaTeNneKTYANBHA 4/ | » 100° b
i s
01234\ P,C,T ””uA 0 I\ \ 2 CIH,
[ep][?][x¢]
BH & C 2019 poxky, mix uac 3HO
123456789

oK
1) 1234567288 pezyanrar 200 aie

Pucynox 3 — Pebyc
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InTenexkryanabHa
ropaictb Kyn'sHmunaun
Konecnuk Onekciii BAMYCKHUK
Kyn'sucbkoro HBK "llIkona-rimuasis Ne 3"

Konecuuk Onekciii,
BUITYCKHUK 2019 poky,
nig yac 3HO 3
1HO3eMHO1 MOBH I10OKa3aB
pesyabrar 200 6aiB

Pucynok 4 — Jlocsraenns Konecauka Omekcist

Po3pobneni 3aBmaHHs 0a3ylOThCS Ha MICIIEBOMY Kpae€3HABUYOMY Marepiai,
JI03BOJISIFOTh 3pOOMTH TIPOIIEC HABYAHHS I[IKABMM, 3MICTOBHHM, Pi3HOMaHITHUM. B
YUHIB OKPECIIOETbCS MOTHBALlisl HABYAHHA, MIABHUILYETHCS Mi3HABAJILHUN 1HTEpEC,
3alliKaBJIEHICTh Y BUBYEHH1 MaTEMaTHUKH, PO3BUBAIOTHCS MM13HABAJIBbHI 3[10HOCTI YUHIB,
BUXOBY€ETHCSl MaTpioT cBoei barbkiBIMHM. 3aBAaHHSA 3 MAaTeMaTUKU JAIOTh YYHAM
MOXJIMBICTh OTPUMATH HOBI 3HAHHS, Ta 3aKPINUTU 3HAHHS 3 IaHOI TEMH, aJIe € IIIe TaKi
3aBIaHHA, SKIi BUMAaralOThb  BiJl YYHA CaMOCTIHHOI HaBYaJIbHO-OCIIIHULIBKOT
TISIBHOCTI.

JIITEPATYPA
1. Jlokon Exnpro bioc. Maremaruka. [linpyyauk st 6 knacy 3akiafiB 3arajibHOI CepPeaHbOT
ocBitn (y 2-Xx yactunax): Yactuna 2 / Ixon Ennpro bioc.-Kuis: «Jlinrsict, 2023. 176 c.
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https://drive.google.com/file/d/1Dx_EWIzsFEForyfaguDsq3AfDyZwDtPu/view
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PO BUKJIAJJAHHS ®OPMYJIU BAMECA

FOpiii [Tonnanos
Xapkiecokuu nayionanvruu ynieepcumem imeni B. H. Kapaszina, m. Xapkie

3anpornoHoBaHa CIpOIIeHa MeToAuka BHUKIanaHHs ¢(opmynu baiieca. Ilommupena 3apa3
MeTtoauka 1mooynosu ¢. baiieca, moTpedye BUKOPUCTAHHS BiTHOCHUX OAMHHIIH (YACTOK, BiJICOTKIB),
IO TICUXOJIOTIYHO BAXXKO i po3yMiHHA. [IpornoHyeTbcs BBOAMTH MapaMeTp Ta peali3oByBaTh
YaCTOTHE BU3HAUYCHHS WMOBIPHOCTI Yepe3 AUICHHS aOCOMIOTHUX OAUMHUIL (HAPUKIAI IITYK, 0ajiB).
Knrouosi crosa: Teopis IMOBIpHOCTEH, cTatucTuka, hopmyna baiieca.
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ON THE EXPLANATION OF THE BAYES FORMULA

Yuri Podpalov
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

A simplified method of teaching the Bayes formula is proposed. The currently common method
of constructing f. Bayes, requires the use of relative units (parts, percentages), which is
psychologically difficult to understand. It is proposed to enter a parameter and implement relative
frequency-concept probability determination through the division of absolute units (for example,
pieces, points).

Keywords: probability theory, statistics, Bayes formula.

...60HU 64amuvbCs He UTIAXOM p03yMiHH}Z,
a...— WISIXOM 3aNam "Smo8y6aHH.
Ixni 3nanHs maxi He HAOIUHI.
P. @etinman, nobeniscoxiti iaypeam [1]
@opmyna baiieca (¢pb) — onuH 3 THCTPYMEHTIB CTAaTUCTUKH, SIKIH CTBOPIOE JAUBA
— JI03BOJISIE TIOpPaxXyBaTu puld y CTaBKy, MependadyuTy macmrad emigeMii, BUIAIATH
cnaMm 3 pekiamu Touo. Hakallb BOHA Ba)KKO 3aCBOIOETHCS 1 HA JYMKY aBTOpa Iie
MOB'S3aHO 3 METOAMKOIO BUKJIAAaHHSI. ABTOP MPOIMOHYE CBIH CIIOCIO.
Tpoxu Teopii
ITix yac KyOMKO-KapTKOBOTO Mepiofy BHBUEHHs Teopil itMoipHocTi (TH) yuHi
JIETKO 3aCBOIOIOTH TIOHSITTS BUITQJKOBA BEIWYMHA, TIOJIE €JIEMEHTApHUX TOIiH,
MHOXXMHA CHPUSTIMBUX TNoAiA. [omoBHE —iM BiJIOME uacmomue BU3HAYEHHS
timogipnocmi M [2]. CTyneHTH po3yMitoTh K pO3B’A3yBaTH 3a]1adi 0 THX T1ip TIOKH HE
CTHKAIOThCS 3 HOTPe0OI0 OmepyBaTH HMOBIPHOCTAMH — JO[aBaTH, MHOXKHTH. IX
IHTYIIIT HE TOTOBA N0 MAHIMYIIOBAaHHS YacCTKaMH, JO PO3YMIHHS, IO CHUTYaIlis
sMmiHwIacs! 3ramaite 3aaa4i mpo poOOTyY, KOJIM Hi 3 TOTO Hi 3 ChOTO BaM MPOTaHyBaJIH
MO3HAYUTH POOOTY uUepe3 OJMHMINO, a TOTIM YaCTKH 1€l OMMHMIN Tpebda CKIIajaaTH,
TUIHATH, ...J{0CUTH MOTOPOIITHU 1I€H MPUHOM PO3B’sI3yBaHHS 3a7a4. BiH MBUAKINA 115
BUKJIAJIAHHA, aJleé CKJIAJHUW IS CIPUUHATTS Ta 3amaMm’ siTOBYBaHHA. Y CTaTUCTHII
3yCTpiYaeThCst Oararo 3a/ad, B AKX 3MYIIEHI MaTH CIIPaBHU 3 YaCTKaMH, BIICOTKaMH a
HE TUIbKY 3 a0COTIOTHUMU KUTbKOCTMU. @b BUKOPUCTOBYE J10/IaBaHHSI, MHOKEHHSI Ta
J1EeHHS 4acTOK (MIMOBIpHOCTE). ABTOp MPOIMOHYE B TAKUX BUMAAKaX yHIBEpCaIbHHIMA
IpHifOM — 3a JOTIOMOTOIO0 TTapaMeTpa TIepeKyIacTy 3a1adi 3 M (dacTkamu) Ha 3ajady,
BUKJIaJIEHY MOBOIO aOCOMIOTHUX OIMHHUIIb.
CrBopennst popmynu baiieca BUKOpHCTOBYI0UM a0COJIIOTHI BeJTMYMHHA
3amaya 1.
Ha cknani 3naxonutees 250 Bupo6iB 1-01 ¢pabpuku, 350 Bup. — 2-0i padpuxu, Ta
400 — 3-o0i1. Bigomo, 1m0 cepen rux BUpoOiB € AedEKTH1 (JIIF0Th CKUIKH ), TIPU IIbOMY
H GpaxoBanuX BHpPOGIB BHTOTOBIEHHX 1-0t0 (habpuKoro nopiBHIOE 6%, 2-010
¢dabpuxoro 2%—, Ta 3-ot0 — 4%.
[Tokymiro mpoaano ouH BUPi0. BUABUIOCK, 1110 BiH — 1€ (hEeKTHHIA.
SIxa M Toro, mo 1eii BUpi® BUTOTOBIIEHNIA 2-050 (6peHI0BOI0) GabprKor0?
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B migpyuynukax, Hanpukiaz [3] , IpOMOHYIOTh BUKOPUCTOBYBATH 1S IIbOTO ¢hb.
Tam crodarky 3a T0MOMOTO0 a0COIFOTHUX BEJIMYHH, CTBOPIOIOTH YaCTKH (HAITPUKJIIA],
p1=250/1000), moTiM 3 HUX ckIanawTh ¢pbh. Hikue mpomoHYeThCcs 3BOPOTHE — 3
HAsSIBHUX WMOBIPHOCTEH OTPUMAIOTh AaOCOMIOTHI BEJIMYMHHU, MOTIM peai3yloTh
YacTOTHE BU3HA4eHH M, 3 K01 oTpuMaroTs Ph.

[Toznaunmo uepes m(Fy) kinbkicTh BUpOOIB k-0i (haOpuku (m - measure).

[Toznaunmo uepes m(S)=250+350+400=1000 kiy1bKiCTh BUPOOIB HA CKIIAII.

[Toznaunmo yepes m(D) kinbKicTh nedexkTHuX BUPOOiB 3 yCix GadpuKk.

[To3znauumo uepe3 m(D|F;) KUIbKICTh AeQEKTHUX BUPOOIB MpU YMOBI, 1110 BOHU
BUPOOJICHI TUIBKU k-010 (pabpukoro. TyT BepTHKalbHA PHUCKAa 3aMIHIOE CJIOBa «3a
YMOBOIO, IO HAJIEKaThy.

[Toznaunmo uepes p(D|Fx) iMmoBipHICTh OTpuMaTH aedheKTHUM BUPiO 32 yMOBOIO,
110 #f0ro BUPOoGIEeHO k-010 (habGpHKOIO — e Tak 3BaHA ymoena H.

Buxomssun 3 YacTOTHOTO BH3HA4YEHHS WMOBIPHOCTI, MO)XXKHA 3alHCcaTH
p(D|Fx)=m(D|F;)/m(Fx), T06TO MU 0o04uucioemMo, sika yacTtka aedeKTHUX BUPOOIB
cepen BUpoOiB MHOKUHU Fy. 3aBasiku 1bOMY, MOKHA OOUHUCTUTH KUTBKICTh A€(EKTHUX
BUp0OiB. koxkHOI padbpuku m(D|Fy) = m(Fix)*p(D|Fx), ne k=1,2,3

3aranbHa KinbKicTh AedekTHrX BUpoOiB m(D)=m(D|F,)+m(D|F,)+m(D|F;)

Orxe M xynutn nedexrruii Bupi6 2-0i haGpHKH 10piBHIOE

m(D|F») 5 5
p(F2|D)= m(D[F)) + m(D|F2) + m(D[Fsy 1o i TpeGa Oyo 3HalTH.
Lle mo-cyTi cTpykTypa ¢hb, sKa 3anucana B aOCOTIOTHUX OJUHHIIIX — MMTYKax
BUp0oOiB. Ha HEeT MOXKHA OpIEHTYBATHCHh HAMATAIOUUCH 3TrayBatu 3a0yTy ¢hb.

3apa3 HaIa 1ijab OTpUMaTu ¢pb MOBOIO YACTOK.

Buxopucraemo mincranoky m(D|Fy) = m(Fi)*p(D|Fx) — orpumaemo:

P(F|D)= p(D|F2)m(F2)
p(D[F)m(F1)+p(D[F2)m(F2)+p(D|ps)m(Fs)

[Tonmimumo 1 uncenbHuK 1 3HaMeHHUK Ha m(S)=1000 Ta Bpaxyemo, 1o
m(Fr)/m(S) = p(Fx) orpumyemo ¢popmyny balieca B yactkax

P(F>[D)= p(D[F2) p(F2) _
p(DIF)p(F1)+p(D[F2) p(F2)+p(Dlps) p(Fs)
0,02*035
- 0,06*%0,25 +0,02*0,35 +0,04*0,4

TyT y 4YHCENbHHMKY 3HaXOAUThCS 4yacTka JaeheKTHUX BUPOOIB 2-01 ¢-Ku, a y
3HAMEHHHKY — 4acTKa BCIX Ae()EKTHUX BUPOOIB CKIATY.

Take HarpomaIKeHHsS YaCTOK Jy’K€ 3aBa)Ka€ MOYATKIBISIM YCBIJIOMJIIOBATH Ta
3arnam’sITOByBaTH ¢hb.

Ilpumimxa. 3BepHiTh yBary Ha 1€, mo p(D|F.)=m(DNF,)/m(F:) ve nopiBHIOE
P(F,/D)=m(DNF,)/m(D), ToMy 1110 Y 3HAMEHHHUKAX [IUX APOOIB 3HAXOAATHCS KIIHBKOCTI
PI3HUX MHOXKHH, @ B UACEIBHUKY — KIJIBKICTh BUPOOIB MHOXKHHHU 1X IEPETUHY.
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3aoaua 2
B mamemamuxe ne yceauesarom I’ZOHﬂmul:l, a
NPUBLIKAION K HUM
\ JDicon pon Hetiman
[Ticns ckapru Ha HEIOMaraHHs JKap 3a JOMOMOTOI TECTy JIarHOCTYBaB y
MIONMHU pifKicHy XBopoOy. Bin iMmynomoriB Bimomo, mo M 3axBOpiTH Hero
nopiBuioe 0,1%. Tect, sikuii OyB BUKOpUCTAaHUI BHU3HA4Ya€ XBOPOOy Yy XBOPOI
JOAUHM 3 UMOBIpHICTIO p(X]|X)=98% Ta NOMUIIKOBO BUSIBIISIE XBOPOOY Y 3I0pOBOT
(3) moguaM 3 iMoBipHICTIO — p(X|3)=3%, de X 03Hauae «nocanuii mecmy, moomo
mecm 8U3HAE TI0OUHY XBOPOIO.
[arient Gaxae 3aaTi M TOTO, 110 TECT HE KIIOMIIUBCSY 1 BiH AIHCHO XBOPHI.
3HOB Ma€eMO HarpoMaJI>KEHHS H. Orxe, ICHy€e TpU MHOXHWHH JIIOACH: OfHI —
3JI0POBI 3 «TapPHUM TECTOMY, IPYT1 — 30POBI 3 «IOTaHUM TECTOM», TPETI — XBOPi 3
«TIOTaHUM TecToM». IIpo mepiry MHOXHHY 3a6yBaemo. Ilamient Gaxae ouminutn M
TOTO, IO BIH HAJEXWUTb, HA NPUKIAA, JO MHOXHHU XBOPUX JIIOAEH 3 «IOraHUM
TECTOM». 3HOB € CIIOKyTa BUKOPUCTATH ¢hb — BoHA BuBe3e. AJie HE JUIIE MTOYATKIBIT
IUTYTAIOThCS Y TaKiil KUTBbKICTI BIACOTKIB Ta ¢hb.
CnpoOyemMo 3acToCyBaTH OUIBII MTPO30PHI METOJT — TapaMeTpHU3aIliio 3a/adi.
3a Bu3HaueHHAM HOTPiOHy M MOXHA OTPUMATH, SAKINO MOMIMUTH KilbKiCTh
XBOPHUX 3 «IIOTAHUM TE€CTOM» Ha KUIBKICTh BCIX JIIOJIEH 3 «ITOTAHUM TECTOMY..
Beenemo nmapamerp M — KUIBKICTB JIFOEH MiCTa, € KUBE MAIIEHT, IPU YOMY

M=M; + My, ne — M; KUIBKICTh 3A0pOBUX, a My — KUIBKICTh XBOPUX MICTSH.
[To3znauumo uepe3 p(M)=0,1% ygactky xBopux. Toxi, TOBIpsIFOUM IMyHOJIOTaM, y MICTI
Mae Oytu Mx=M*p(M)=M*0,001 xBopux Ta Ms=M*(1-p(M))=M*0,999— 310p0BUX
JOAEH.

BpaxoByroui TOUHICTh TECTY MA€EMO:

My =My*0,98=(M*0,001)*0,98—KiTbKICTh XBOPUX 3 KIIOTAHUM TECTOMY,

M; =M*0,999*0,03 — KUIBKICTh 3/JOPOBHX JIFOACH 3 ITOTAaHUM TECTOM.
BUKOpHCTAEMO YaCcTOTHE Bu3HAUeHHs M Ta CKOPOTHBIIHM OTpuMaeMo @b
Mx- M*0,001*0,98 0,001*0,98
M, + Mx- M*0,001*0,98 + M*0,999*0,03 0,001*0,98 +0,999*0,03
3BepHITh yBary Ha Te, 10 /10 cKopoueHHs M ¢opmMmyna IIJIKOM 3p0o3yMijia, Ta He
GEHTEKUTH HaIlly iHTYili10. Alle % To6aunTu notpiouy Ham M y mpoby 6e3 M— BaxKo.
3anumIaeThCes — 3amaM’ SITOByBaTH Ta BUKOPUCTOBYBATH.
Ipumimka. 1o cTocyeTbest BBeAeHHS mapamerpa M, TO 1€ IIJIKOM BHUITPaBIaHO
TOMY, IO IMYHOJIOTHM POOJISITh CBOi BHCHOBKM Ha 0a3i MPOBEACHHS CKIHYCHHOI
KUIBKOCTI JOCII/IIB, SIKa HAM HE B1JioMa, TOMY, TO Hexai Oyne — M

3,17%
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®OPMYBAHHS TBOPUYOI OCOBUCTOCTI JUTUHU
HA YPOKAX MATEMATHUKHA

FOaia Ilonomapenko
Komynanvnuii 3axnao «Xapxiscokuti niyeii Nel52 Xapkiecvkoi micvkoi paduy, m. Xapkis

B crarti mpomoHyeThcs O3HAMOMUTHCH 13 CcydacHUMH  (opmamMu Ta MeEToJaMu
opraizauii  OCBITHBOTO NPOLECY, SIKi CIPUSAIOTH PO3BUTKY TBOPYOI OCOOMCTOCTI AUTHHH.
Knrouosi cnosa: 06mapoBaHicTh, TBOpYa OCOOUCTICTh, OCBITHIH MpoIIec.

FORMATION OF A CHILD S CREATIVE PERSONALINY
IN MATHEMATICS LESSONS

Julia Ponomarenko
Communal institution "Kharkiv Lyceum Ne 152 of the Kharkiv City Council”, Kharkiv,
Ukraine

The article offers to get acquainted with the modern forms and methods of organizing the
educational process, which contribute to the development of the child’s creative personality.
Keywords: giftedness, creative personality, educational process.

30epeKeHHST Ta MPUMHOMXKEHHS 1HTEJEKTYaJIbHOTO KaIliTaly € aKTyaJlbHUM Ta
HAJ3BUYAHO BaXXJIMBUM Y KOHTEKCTI PO3BUTKY JEp)KaBU 3arajioM Ta OCBITHHOTO
CEeKTOpYy 30KpeMa. BHUXOBaHHs 1HTEJICKTyaJbHOI €ITH KpaiHW, PO3BUTOK TBOPUYHUX
3M10HOCTEM MIKOJsApiB, poOOTa 3 00JapOBAaHUMM YUYHSIMU € HaWaKTyalbHIIIUM
nuTaHHsAM HOBO1 yKpaiHCHKO1 LIKOJIH.

OOmapoBaHicTh — 1€  CYKYIHICTh  3mi0HOCTEH, SKi  JTO3BOJISIOTH
IHAUBITyyMa JOCSTTH BaroMux pe3yJbTaTiB B OJHOMY a00 MACKIIbKOX BHAAX
niseHOCTL. Il sikicTh  hopmyeThest 1 TpOSABISETBCST B AismbHOCTI.  OTKe,
IIepIIeYepProBe 3aBJIaHHS BUYUTEA 1€ BUSABUTH 00mapoBaHy autuHy. Il{o BimpizHse
o0mapoBaHy AWTHHY Big 3BHYaiiHOi? [l oOmapoBaHOi NUTHHM XapaKTepHA
MiBUIIEHA KOHIIEHTpAIlisl yBaru. BupaxkaeTscs 1€, MO-mepIie, BUCOKUM CTYIICHEM
3arau0JIeHOCT] B 3a/1ady; MO-ApYyre, MOXKJIMBICTIO YCHIITHOTO HACTPOIOBAHHS yBaru
HaBITh NIPU HASBHOCTI MEPEIIKOJ] Ha CIPUUHATTS 1H(OpMaIlii, 1m0 BIJHOCUTHCS 10
oOpaHoi MeTH. 3BiJCH, TIOCTa€ TEpe] BUUTEIEM JPYyre MUTAHHS, SK IpaIfoBaTH 3
TaKOI JWTHHOIO IMiJ Yac OCBITHBOTO MpOIIECY Tak, MI00 PO3BUBATH ii TBOPUI
3110HOCTI? OCHOBHUMHM 3aBJaHHSAMHU POOOTHU 3 O0JAPOBAHUMHU ITHBMHU €: PO3BUTOK
IIJIICHOT KapTUHU CBITY B YSBJICHHSX JUTHHU; PO3BUTOK TBOPUYOrO KPUTUUHOTO I
a0CTPaKTHO -JIOTIYHOTO MMCJICHHS, 3JJaTHOCTEH PO3B’SI3yBaTH MPOOJIEMU; PO3BUTOK
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3IaTHOCTI CaMOCTIMHO HaBYaTHCS Ta 31MCHIOBATH JOCIIIHUIILKY POOOTY; PO3BUTOK
3MIaTHOCTEH 70 CaMOI3HAHHA W CamMOpO3yMiHHSA, (OpMyBaHHS TMO3UTHBHOI «SI-
KkoHmemii». Takum YuHOM, poOOTa BuUuTENs 3 O0OJAPOBAHUMHU  yUHSIMH
3MIUCHIOETHCS 32 TAKUMH HAIPSIMaMU:HAa YPOKaX — IHAUBITyalbHA TU(EpEHIliioBaHa
poboTta; TypTKOBa poOOTa 13 mpeaMeTa; MO3aKJIaCHI 3aX0U Y MeXax NMPeAMETHUX
TYDKHIB; TIPEAMETHI 3aX0/M y KJIaci 13 3ampoIieHHsM BukiaagadisB BH3; ydacts yuHiB
y PI3HOMaHITHUX KOH(EPEHIISIX 13 3aXUCTOM OCOOMCTHUX HABYAJIBbHUX IPOEKTIB,
JOCJI/IDKeHb; y4acTh B OJiMIIIaax pizHoro piBHs, THOM, po6oti B Manoi akaaemii
HAYyK; y4acTh Y TBOPUUX KOHKYpPCaX PI3HOTO PiBHS.

[lutanHs BOPOBAKEHHS Cy4YaCHUX TPEHAIB B OCBITHIM Mpolec, YMIHHS
BUOMpATH Ta BHUKOPUCTOBYBATH aKTyajbHI TMeAaroriyHi Ta i1HQopmariiiHo-
KOMyHiKamiiHl  (1udpoBi) TexHOJOrii Uil HaB4YaHHS 3700yBadiB OCBITH €
HaJ3BUYaiHO akTyanbHUM. Sk 3a3Hauae JI. JIsxoubka, «3acTOCYBaHHS «UU(DPOBUX»
TEXHOJIOTIH B OCBITI — Hapas3i OJHA 3 HAHOLIBIN BaXXIUBHX 1 CTIMKUX TEHACHIIN
PO3BUTKY CBITOBOI'O OCBITHBOTO TMpoIiecy. BOHU HO3BOJISIIOTH 1HTEHCHU(DIKYyBaTH
OCBITHIM TpOIEC, 30ITBIMUTH MIBUAKICTb Ta SKICTh CIHPUUHATTS, PO3YyMIHHS Ta
3aCBOEHHSI 3HaHB» [1]. Baromum apryMeHTOM 1100 BUKOPHCTAHHS 1H()OpMAIIHHO-
MM(POBUX TEXHOJIOTIH B OCBITHROMY TIPOIIECI € BHW3HAHHA iX HACKPIZHOTO
BUKOPHUCTAHHA OJHUM 13 TOJIOBHUX 1HCTPYMEHTIB ycmixy HoBoi ykpaiHChKOT IIKOJIH.

Hanpuknan, 3a monoMororo cepsicy Screencast-o-matic yuHi 5- 6 KjaciB Bxke
3HIMAIOTh BIJIE0 Ha 3alpPONOHOBAHY BYMUTEIEM TEMY, BIIraAyIOTh TEMY YPOKY YV
BUTJIsA1I aHarpamMu Ha 1atgopmi Wordwall.net, BukopuctoBytoun ceppic Canva
CTBOPIOIOTH TpadiuHi 00’€KTH 1 PI3HOTUIHI myOiikarii, a yudi 9-11 kimacis, 3a
nornomororo ceppiciB Learningapps, Genially roTyroTh 3anuTaHHs 10 MMEBHOI TEMU
CTBOPIOIOTH 1HTEPAaKTHBHI BrpaBu. [[ns o0’eAHaHHS Yy4YHIB y TpYNHU TaKOX Ha
JIOTIOMOTY MPUXOSATh PI3HOMAHITHI €JIEKTPOHH1 cepBicHy, Hanpukias, Castlots. Ha mii
NOTJIs1/1, Halle(DeKTUBHIIIKUM MPUIOMOM € KPOCCEHC, OCKUIBKH BiH, TOEAHYIOUU B COO1
HaWKpalll SKOCTI IHTENEKTyalbHUX pO3Bar — 3arajgkd, pedycy, TOJIOBOJOMKH,
MO3UTUBHO BIUIMBA€ HAa MOTHBALIIO J0 HABYAHHS, CIOPHUSIE PO3BUTKY aCOLIATHBHOTO
MUCJICHHS 1 € TOIUUIbHUM Ha Pi3HUX eTanax ypoky. LlikaBa ¢opma poboTH 3 yuHIMHU —
e BiArajayBaHHS KpocBopAiB. [lyke 3py4HO Ta KOPHCHO Ha ypOKax MaTeMAaTHUKH
BUKOPHCTOBYBATH mporpamy geogebra.org , ajme sl TOro,mo6 3aiikaBUTH YYHIB ,
MO>KHa TIepe]l TOYaTKOM ii BUKOPUCTaHHS 3alIPONOHYBATH YUHSIM BiAragaTH ii Ha3BYy.

[Tix yac ypokiB MOKHA BUKOPUCTOBYBATH I1I€ TaKi IrpOB1 METOAU POOOTH SIK : «
[udpyBanbHuk»; «BcTaHOBIEHHS BIANOBIAHOCTDY; « TpaMBaituuk»; rpa «3HaBelb;
«MaremaTuHa PO3MUHKA» Ta 1HINI. 3aBIaHHS BYMUTENS TOJISITa€ B TOMY, I100
MaKCUMAaJIbHO TO€JHATH TEOPETUYHI 3HAHHS, SIKI Y4YHI OTPUMYIOTh Ha YpOKax 3
MPaKTUYHHUM 1X BUKOPHUCTAHHAM y MOBCsKAeHHOMY XUTT1. Came y HoBIi ykpaiHChKii
IMIKOJII  TNepeadayaeTbCsi BUKOPUCTAHHS MPAKTHUYHUX poOIT, MaTEeMaTUYHOIO
MOJIETIIOBAaHHS, TOCHIKeHb, MiHI-TIpoekTiB, STEM- Texnonoriit Tak, y4Hs M MOXHA
3alpoNOHYBaTH CKJIACTH CAMOCTIHHO 3ajadi MpakTUyHOro Hampsamy JlocBin
NEePEeIOBUX YUUTENIB CBIAYUTH MPO TE, L0 caMe 3aCTOCYyBaHHs Takux ¢opM podoTH,
Ja€ 3MOTy BUMTENIO 3a0e3nmedyuTH e(pEeKTHUBHE HaBYaHHA Y4YHIB, (OpPMYyBaHHS
MPaKTUYHUX HABUYOK 1 BMiHb , TAK HEOOXIAHUX y MOBCAKIEHHOMY KHTTi [2]. Baroma
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YyacTHHA 4Yacy MiJ 4ac HaBYaHHS BIJBOJUTHCS OMNPAIIOBAHHIO YYHSIMU TEKCTOBOTO
MaTepially 1 OCKUIBKHM B YYHIB Pi3HI MOXKJIMBOCTI CIPUUHATTS 1HQOpMAIlii, TO MOXe
cTaThcs Taka mpoOjema, 10 OJHI Y4YHI BXKE 3pO3YMUIM Ta TOTOBI MEPEXOAUTH Ha
HACTYIIHUM e€Tan 3acTOCyBaHHS 3HaHb, a 1HIIUM 1€ TOTPiIOHA 101aTKOBE MOSICHEHHS.
Toni, poboTy Ha ypoli MOXKHA OpraHidyBaTh 3 BHKOpHCTaHHAM QR-komy (3a
noromoroto cepsicy Websiteplanet) . Ha migcymkoBomy eTtarmi ypoky ab0 HapUKIiHII
BHUBUYCHHS TEMH BYMTEIb MOXE BUKOPHUCTATH NpUHOM «YeK-THCT» 3a JOIMOMOTaro
SAKOTO YYEHb MOKE Y3arajJbHUTH 3aCBOE€HUHN MaTepiall. Takox yuHi 13 3aJI0BOJICHHIM
CTBOPIOIOTH XMAapy TETiB 3a JOMOMOroo miathopmu Mentimeter. YMi10 NO€aHYIOUH
npuiioMu ¥ 3acoOM HaBYaHHS, Y4YUTEIb MOXE HE TUIBKM (POpMyBaTH KIIHOUOBI
KOMITETEHTHOCTI Y4HIB, a i 3Ha4YHO MIJBUIIUTA MOTHBAI0 10 HaB4aHHsA [3]. OqHIM 13
TaKUX CMOCOOIB € 3MaraHHs, WOT0 MOKHa MPOBECTH BUKOPHUCTOBYIOUU IIATHOPMY
Kahoot.

Hamma nepaBa notpe0ye TallaHOBUTHX, IHTENIEKTYyaIbHO PO3BUHEHUX IPOMA/ISH.
Ile ii 3omoTmii 3amac. ToMy BaXJIMBOIO JAHKOK B JAISUIBHOCTI BuuTens Oyna i
3aNUIIAE€ThCS poOoTa 3 00aapoBaHuMH TiThbMHU. OJHUM 13 HampsMIB Li€i poOOTH €
no3akjacHa poOoTa 3 YUHIMH, 3aJTy4eHHs 00JapoBaHOI MOJIO1 10 KOHKYPCY-3aXUCTY
HAyKOBO-AOCTIAHULBKHX poOiT MAH, miaroroBka y4HiB 70 BeceykpaiHChbKHX TypHIpIB
Ta npeAMeTHUX onimmiaa. OniMiiaay, TypHIpH, KOHKYPCH € HEOOX1AHUMH JJI OLIIHKH
IHTEJIEKTYaIbHOTO MOTEHIIady TaJaHOBUTOI MOJIOJ1 JEepXaBU Ta YKPIIJICHHS HOro
MO3UINN cepel 1HIMX KpaiH SK 3alopykd MaiOyTHBOTO JIiJIepCTBA 3a YMOBH
npaBWIbHOI peanizailii. CaMe TOMy MOCTae HEOOXTHICTh BiAOOPY KpaIloro J0CBiTy
IIOJI0 BHUSBJICHHS pEAbHOTO PIBHS HABYEHOCTI cepell 00JapOBaHUX YYHIB.
HeoOxignuM € ¢GopmyBaHHS B Y4YHIB HAaBUYOK MOIIYKOBO-IOCTIAHUIIBKOT PoOOTH
IUISIXOM  BUKOPHUCTaHHS  OCOOMCTICHO-OPIEHTOBAHMX  OCBITHIX  TEXHOJIOTIH.
EdexTuBHUMHU € TEXHOJOTII, Y SKHX, MO-Tepile MOTHBAalLlHA cepa yuHs 301raeThes
3 XapakTepoM METH; MO-ApYyre, yueHb MpUilMae II0 METy SK BJIACHY W TaKy, IO
BIJINMOBI/Ia€ HOTO MOTUBaM. ToMy MOTHBAIIIfHA CKJIaJ0Ba HABYAIBHOIO JiSUTBHOCTI 11€
OIMH 13 KpHUTepliB e(EeKTUBHOCTI HAaBUaJbHOTO Tpouecy. Buknaganas — 1e
MHUCTEIITBO, SK€ BHWMAara€ 3HaHb, 3A10HOCTEH, CWUIM, TEPMiHHS, BHYTPIIIHBOI Ta
30BHIIIHBOI BOEBHEHOCTI mefarora. | mo6 ycminHo BUKOHATH CBOIO MICIIO, TOTPIOHO
MOCTIMHO TMpAaIOBaTH HaJ YJIOCKOHAJEHHSIM MeAaroriyHoi maiicrepHocti. CBOIO
poboTy xouy 3aBepuTH ciioBamu ['anan bynaHnoBcbkoi: «SIKIo TH - 0COOUCTICTBH, TO
0auuTUMEIl OCOOHUCTICTh y CBOIX YYHSAX; SIKIIO TH TAJAHOBUTUH, TO OauMTHMENI
TaJaHTU B IHILIKX; SIKIIO MPArHeHHs TBOi BUCOKI W TH 3[IaTHUN TBOPUTH — TaKUMHU
OyJie1l BUXOBYBATH 1 CBOIX YUHIB M pajliTH BCIM IXHIM JIOCATHEHHSM, SIK CBOIM». Takum
YUHOM, Y poOOTI 3 00AapOBaHMMM ¥ TBOPYMMHU JITbMHU BEJHMKA POJb HAJEKHUTh
yuuteneBi. Came BiH CTBOpPIOE aTMocdepy, sika MOKe 3a0X04yBaTH IHTEPECH YUHS,
PO3BUBATH MOTO 37[10HOCTI, TBOPYE HAYAJIO.
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JIMCTAHIIMHE HABYAHHS HA YPOKAX MATEMATUKHU

Ouaena IlocTeabHuK
Komynanvnuii 3axnao «Xapkiecoxuii niyeti Nel 74 Xapkiecvkoi micbkoi paouy, m. Xapkie

Po3rnsiHyTo OCHOBHI IIepeBary Ta HeJOMIKM TUCTAHIIHHOT (popMU HaBUaHHS. BUCBITIEHO OHY
3 OCHOBHHX MpOOJIEM AMCTAHIIHHOT (OpMH HaBYaHHS — KOMYHIKaIli(0. 3po0jJeHO BUCHOBOK II0JI0
[UISAX1B TIOJI0JIAHHSA ITi€T IPOoOIeMHU.

Knrwouosi cnosa: nucraHiiiiine HaBYaHHs, KOMYHIKaITis, OCBITa

DISTANCE LEARNING IN MATHEMATICS LESSONS

Olena Postelnyk
Communal institution "Kharkiv Lyceum No. 174 of the Kharkiv City Council”, Kharkiv

The main advantages and disadvantages of distance learning are considered. One of the main
problems of distance learning is highlighted - communication. A conclusion is made about ways to
overcome this problem.

Keywords: distance learning, communication, education

Te, wo cb0200HI 008e€0¢eHO,
KOJIUCH ICHY8aI0 MIIbKU 8 VABL.
Binvsam breiix

[Ile nexisbka POKIB Ha3aja Halle CYCHUJILCTBO HABITh HE MOIIO YSBUTH, IO
nonepeay uayTh Taki BunpooyBanHs, sk COVID, HuHIHS cutyartlis, sika cKjagacs B
KpaiHi, i 110 BCE 11 PU3BE/IE JI0 MIEPEBOPOTY B OCBITHHOMY MPOIIECY, a CaMe MEPEXOTY
Ha JUCTaHIIHY (GOopMy HaBYaHHS. AJiE 11 JaJIO MOMTOBX NMEPEUTH HA HOBHUM O1IbII
CY4YaCHHH PiBEHb, 1110 1 CTAJIO HEBiJl'EMHOIO YACTHHOIO HAIIOTO JKUTTS.

binpiricTs ckaxe, Mo AMCTaHLIdHA (OpMa HABUYAHHS HISIKMM YHHOM HE 3MOXKE
3aMIHUTH <OKHBOTO» OYHOTO HABYaHHA, aj€ B pealisX ChOTOJACHHS BOHA CTaya
HE3aMiHHOIO 1 €IWHOI0 MOXJIUBOIO. I[lepeBaroro AWCTAHIIMHOTO HABYAHHS €
BUKOPHUCTAHHS IHTEPAKTUBHUX TEXHOJIOT1H (B OUIBIIIN CTEMEH1, HIXK 11e OyJI0 paHiiie),
MOYKJIMBICTH 3MIMCHIOBATH HaBYaHHS 3 O€3MEUHOT0 MICIIS TOILO.

100 onnaifH-ypoKH 3 MaTEMaTUKH MPOXOAUIIHN OLIbII 1HPOPMATUBHO, AKICHO Ta
KOPHUCHO HEOOXiJHO 3aCTOCOBYBAaTH SIKOMOTA OIJbINE 1TIOCTPATHBHOTO MaTepiany:
TaOauIll, CXEeMH, TUIaKaTH, Mpe3eHTalli, 1 000B’A3KOBUU CymnpoBia BuuTens. Ha
JIOTIOMOTY BYHUTENIO PO3POOJICHO BENMKY KITBKICTh OHJIAWH-CEPBICIB, MEAKl 3 HUX:
Zoom, Google Meet — ninsa Bigeo3B’sa3ky, Classroom — st poOOTH B aCHHXPOHHOMY
pexuMi (OTOJIOIICHHS, TOMAITHI 3aBIaHHS, OCWIAHHA TOII0), Jamboard (BipTyansHa
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owmaiin nomka), Geogebra (moOymoBa rpadikiB, NMEpeTHHIB, PI3HI MaTeMaTHU4HI
po3paxyHku), Desmos (rpadiyHuii KaJbKyasTOp A PO3B’SI3yBaHHS pIBHSAHB Ta
HEpIBHOCTEH), OCBITHIA TpoekT «Ha ypok» - mis mepeBipku 3HaHb y4HIB, «HoOBI
3HaHHA» - JUIs BiJOOpakeHHS KIIACHOTO XKypHaimy, a Takoxk kmacuuHi Excel
(po3paxyHku, moodymosa rpadikis, ricrorpam), Power Point (cTBopeHHsI pe3eHTartii).

Crijt 3a3HaYUTH, 1110 JUCTAHIIIITHE HABYaHHS OKPIM IepeBar, Ma€ 1 CBO1 HEIOJIKH,
AKI HE BCI MOXYTh 3/0JaTH, a caMe: TEXHIYHE OCHAIICHHS, HaBUYKU
CaMOOPTaHiI30BaHOCTI, colfiamizaris, ciiabka MOTHBaAIIIA, BIJICYTHICTb
KOMYHIKa0eIbHOCTI 1 TpUBaJIMiA yac nepedyBaHHs 017151 €IEKTPOHHUX HOCIIB.

[lin yac oHIalWH-ypOKIB 3 MaTeMaTWKH BYUTENIb MOXKE 3allIKaBUTH YYHIB 3a
JIOTIOMOTOI0 IIKaBUX 3aB/aHb, SKi HOCATh MPAKTHUYHUI XapakTep Ta 3aCHOBaHI Ha
ICTOpUYHUX Ta CHIMKJIONEANYHUX (aKkTax, TakoK OaxxaHO MJii HAOYHOCTI
3aCTOCOBYBAaTH KOMII IOT€pHI aHIMAIlii, BIJCOPOIMKH TOIIO. TakuM YUHOM, IIe
MIJIITOBXY€E YYHIB 3aHYpUTHCS y JWBOBMKHHM CBIT MAaTEMAaTWKH 1 THM CaMHM
[T ABUAIIATA MOTHBALIIIO 10 HaBYaHHS.

3 eBHICTIO MOXKHA CKa3aTH, 0 AUCTAaHIIIHEe HaBYaHHS — 11e 11ar Brepen. OmHak
XOTUJIOCH O 3yNHUHUTHUCS CaM€ Ha KOHKPETHUX Mpobiemax. JlucraHiiliHe HaBYaHHS
CTBOPIOE NIEBHI KOMYHIKAaTHBH1 MPOOJIEMH 1 TPYAHOILI pOOOTH B KOMaH/Ii. Y YHSIM 4acTo
HE3BHYHO MPAIIOBATH B KOJIEKTHBI 1 9YaCTO BOHHM 3aMHKAIOTHCS Y CaMOi30JbOBaHIM
cuctemi. OnHak, y npodeciiiHiid TisapHOCTI (paxXiBIiB yCMiX HAYKOBUX JIOCIHIJIKEHb,
1H)KEHEPHUX PO3POOOK, peasizallis TEXHOJIOT1H TOIIO 3aJIEKUTh caMe BiJl 3J1aro/PKEHO1
pobotn komanmu. PaxiBii — OAMHOYKK — 1€, SK MPaBUJIO BUHATOK. He Maroum
KOMYHIKaTUBHHX HaBHUYOK YYHSIM IMIKiJ CKJIQJHO B3aEMOMISATH 3 KOJCKTHBOM B
MOJANBIIOMY CTYACHTCHKOMY KHTTi. [IpoBeneHe aHKeTyBaHHS BUITYCKHHKIB IIKOJIU
MOKa3ye, 1Mo OyIydd CTYICHTaMH MOYaTKOBUX KypCiB BOHH COPOMIISITHCS 3BEPTATUCS
710 KOJIET SIK 3 OpraHi3alliiHuX MUTaHb (HAPUKIIA[, A€ MOAUBUTUCS PO3KIIAJ] 3aHSTh),
TaKk 1 3 MATaHb JOTIOMOTH y HaBYaHHI (HAMPUKIIAJ, MIOA0 JOTIOMOTH 3 BUKOHAHHIM
1HIUBITyaIbHAX 3aBJaHb). YaCTKOBO KOMYHIKATHBHI MPOTATMHN KOMIIEHCYIOTHCS TIiJT
4ac YHIBEPCUTETCHKOTO >KUTTS, HANPUKIAA, TP IIJATOTOBII CEeMiHapiB, y4dacTi B
koH(pepeHiax Tomo. OgHaK e He 3HIMA€E BIAMOBIJATBHOCTI 3a MIATOTOBKY YYHIB Y
IIKOJTI.

HInsixoM mogonaHHs A€PIUTY KOMyHIKaTUBHHX HAaBUYOK, Y TOMY 4uciHi y chepi
MaTeMaTUYHUX HayK, MOXYThb OyTH TEeMaTH4YHI CeMiHapH, IMO3aKJacHI 3axoAu 3a
1HTepecamu, BIKTOpUHHU, KaxyTd 1 T.A. [lepin aBa 3axoau moTpeOyrOTh BHIUICHHS
JOJJATKOBOTO Yacy Ha MPEAMET, IPU YOMYy BIKTOPHHH Ta KaxXyTH MOXYTh 3aliMaTH
MEHIIIE Yacy, HiK ceMiHapu. KaxyTn MakcuMaabHO HAOMMKAIOTh MPOIIeC HABYAHHS 110
irpoBoi ¢opmu 1 MOTPeOYIOTh KOMaHIHOT POOOTH, OJTHAK BOHHM MOTPEOYIOTh 6a30BO1
niaroroBku yuHiB. CemiHapu mnoTpeOyrOTh HaiOLIbIle dYacy, OIHAK J103BOJISIOTH
NOTIMOWTH 3HAHHS 3 MpeaMeTy. 30UTbIIEHHS Yacy Ha Taki 3aXO/H, SIK CeMiHapu Ta
MO3aKJIACHI 3aXOAM BHUIPABIAHO, OCKUIBKM MaTeMaTW4YHI HAyKW JISTAlOTh B OCHOBY
MiATOTOBKM (paxiBI[iB 3 BHCOKOTEXHOJIOTTYHHX CIHEIiaJbHOCTEH — MpPOrpaMicTiB,
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1H)KEHEepIB, MPOEKTYBAIbHUKIB TOIIO. AJIe CJI1Jl BpaXOBYBaTH, IO IIKIJIbHI MO3aKJIACHI
3aX07I OOMEKYIOTh OXOIUJICHHS YUHIB BY3bKHUM KOJIOM 3aIlIKaBJICHHX.

Takum yMHOM, HE3BA)KAIOUM HA OYCBHJIHI NIEPEBArd TUCTAHI[IHOTO HAaBYAHHS B
yMOBaxX 0€3MOCePEIHbOI 3arpo3M JKUTTIO 1 3[I0POB’I0 YUHIB, CIIiJl MOCWINTH NUIIXU
BUPIIICHHS POOJIEMHUX MUTAaHb MOB’I3aHUX 3 JUCTAHIIITHOIO OCBITOIO.

IITYYHUH IHTEJIEKT (1) I MATEMATHYHA OCBITA:
CYUYACHUM CTAH I IEPCIIEKTUBH

Cepriii Pakosn
Yrpaincokuii yenmp oyinrosanus akocmi oceimu, m. Kuig

OOGroBopIOIOTHCS MUTAHHA 3acTocyBaHHs cucteM LI B MaTremaTruHii OCBITI: Cy4acHH CTaH,
MOJKITUBOCT1, OOMEKEHHSsI, IEPCIICKTHUBU PO3BUTKY, a Takox MaTemaTuuHi 3acanu LI i mominpHICTh
iX BKIIIOYCHHS [0 3araJlbHOOCBITHIX INKUTBHUX TPOTpaM 3 MaTeMaTHKH SK MepPeIyMOBH
YCBIIOMJICHHS y4YHSAMH OpuUHIUMNIB pobotu cuctem I ans ix[ epekTuBHOro BUKOPUCTAHHS Y
HaBYaHHI 1 MalOyTHIN rTpodeciiiHii poOoTI.

Kniouosi croea: TydHHUI 1HTENEKT, MaTeMaTH4Ha OCBiTa, fianor 31 LI y matemaruri

ARTIFICIAL INTELLIGENCE (AI) AND MATHEMATICS
EDUCATION: STATE OF ART AND PERSPECTIVES

Sergiy Rakov
Ukrainian Center for Education Quality Assessment, Kyiv

The issues of the application of the Al system in mathematics education are discussed: the
current state, possibilities, limitations, prospects for development, as well as the mathematical
principles of Al and the feasibility of their inclusion in general school mathematics curricula as a
prerequisite for students to understand the principles of the Al system for effective use in education
and future professional work.

Keywords: artificial intelligence, mathematical education, dialogue with Al in Math

I i MaTeMaTH4HA OCBIiTA: NOTOYHHH CTAH

Buxig «y cBit» y 2022 poui 6e3xomroBHoi Bepcii cuctemu I GPT (y crarti
noHATTA LI 1 GPT BUKOpHCTOBYIOTHCS SIK CHHOHIMM ) BUKJIMKaB y BChboMy CBiTI « GPT-
I0K», 1 6arato ¢axiBuiB y pi3HuX ramxyssx craiau tecryBaru GPT 3amns Toro, mo6
VSCHUTH Cy4YacHWH WOTO CTaH, MOTEHIIAT MOXIIMBOCTEH 1 OOMEXKEHHS, OCKIIbKH,
3[IA€ThCS, HIXTO, BKJIIOYHO 3 MOr0 TBOPUSAMM, T[OKHM IO HE PO3YMIE€ O KIHIIS
3patHocTed motoyHux cuctem LI 1 Tum Oibllie MepcrneKTUB iX yI0CKOHAICHHS.

OcoOnuBui 1HTEpEC BUKIMKAIOTh NUTaHHS MoxiauBocte GPT B ocBiTi 1
nepeayciM B MaTeMaTU4YHIM OCBITI, 30KpeMa TOMY, IO MaTeMaThka — Ii¢ HayKoBa
rajay3b, 110, 3 OAHOTO OOKY, BUKOHY€ (DYHKIIIIO YHIBEpPCAJIbHOT MOBU JJIsi OyJb-SKOT
HAYKOBOi JIUCIMIUTIHY, a, 3 IPYyroro OOKy, YCBIIOMJICHHSI Xxo4a O y 3arajbHik dhopmi
marematuaHux 3acag GPT, cripusie iioro epeKTHBHOMY BUKOPHUCTAHHIO.
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Jlns mopiBHSIHHSL CcHpOMOXKHOCTeH cydacHux cuctem LI 3 MoxauBOCTAMH
monuau OECP 6yno npoBenene pocmimkeHHs BipaBHocTi cucteM LI y BukoHaHHi
TECTIB B ToIoBHUX rany3sx PISA (Maremarvka, YnTaHHS 1 MPUPOAHUYI JUCIUILIIHU
[OECD, 2023]. Otpumani naHi cBiguaTh, mo piBeHs 3natHocted LI po3s’s3yBatu
3amayi PISA mBuako 3pocrae (3 4YMTaHHS 1 OPUPOAHUYUX AUCIUIUIIH CYTTEBO
NEepeBEPILYE CIIPOMOXKHOCTI CEPENHbOCTATUCTUYHOTO yUYacHUKa JociiikeHHs PISA, a
3 MaTeMaTUKHA HAOJMKAETHCS 10 HUX ) 1 HAWOMM)KYMM 4acoM CTaHE HEAOCSKHUM JIJIs
CEepPeNHbOCTATUCTUYHOT JtonuHu. Lli pe3ynabraru BuUMAararoTh pajuKajdbHOI 3MIHU
IIKUTHHUX HAaBYAJBHUX MPOTPaM 1 CUCTEMHU HABUYAHHS B IIJIOMY Ha OCHOBI ITUPOKOTO
3acrocyBanHs I y cuctemu HaBuaHHS 3 METOIO €(heKTHBHOTO 3aCTOCYBAHHS YUHIMHU
T y maiOyTHi# npodeciiHiil AiSIbHOCTI 1 HABYaHH] YIIPOIAOBXK KUTTS.

VY [Projector Creative & Tech Institute, 2024] HaBeneH1 pe3ynbTaTu AOCTIIKEHHS
piBHs 3actocyBaHHs 11 yuHsmMu 1 BuuTeNISIMU K1 B YKpaiHi (y TOMY YHCII 1Yy rainys3i
MaTeMaTHKH): OUTBIIICTh Y4HIB 1 BumTeniB 3actocoBye Il y pizHux ¢opmax 3
HABYAJIbHUMU LUTSIMH, Y TOMY YHUCII 3 MaTeMaTUKU, IPUUOMY YUHI Y IIbOMY OUIBII
AKTHBHI, HI)K BUUTENI.

CnpomoxnocTi IIII y po3B’s3yBaHHI MaTeMaTHYHUX 3a]lad PIBHS OCHOBHOI 1
CTapIIOi IIKOJIM, a TAKOX PIBHs OakajiaBpary 1 HaBITh MDKHAPOJHUX MaTeMaTUYHUX
OJIIMITIaJ] IIKOJISIPIB 00roBOprOrOTHEA B [S. Bubeck at all, 2023]. ABTopu cTarTi y CBOiX
JOCIIDKEHHSX BUKOPHCTOBYBAIM BUKIIOYHO OPUTIHAIBHI 3a7adi 3apajd TOTO, 1100
yHUKHYTH edekxty HaByeHocti III. Tomy Takoxxk Oyno momudikoBaHo 3agaqy 2
MixnapogHoi matemarnunoi omimmiaan IMO-2022, 3 axoro I mificHo cripaBuUBCH.
Pa3oM 13 THM, SIK MOXE YUTau MEPEKOHATUCh CAMOCTIMHO, MOPIBHIBIIM YMOBY
opuriHanbHOi 3anadi 2 [Problems IMO -2022, 2022] 1 1i po3B’si30k ([Art of Problem
Solving, 2022]) 3 ymoBoro 1 po3B’sizkom GPT-4 momgudikoBanoi 3agaui 2 [S. Bubeck
at all, 2023], BOHU € HETIOPIBHAHHUMM 3a CKJIQJHICTIO 1 II€ MIATBEPKYE TIMOTE3Y, 110
piBEHb MDKHAPOJHUX MAaTEMAaTUYHHUX OJIMIIIA]] INKOJSAPIB 3HAXOAUTHCSA JAJIEKO 3a
Mexamu cripomoxkHoctet GPT-4.

Pazom 13 TuM, BUKIHMKae MoAuWB He He3aarHICTh (moku 110) GPT-4 po3s’szaru
3amaui IMO, a ioro 3matHicTh po3B’sizatu moaudikoBany 3amauy 2 IMO-2022
(HecTangapTHy 3ajady AOCHIIHUIBKOTO THUITY, PO3B’S30K SIKOI HE CIIAY€E HISKOMY
ma0IoHy 1 nepeadayae 3acTOCyBaHHA KBalli(PiIKOBaHUX MIPKYBaHb BiJl CYIPOTUBHOTO 1
HE MEHII KBaJli()iKOBAHOTO BUKOPUCTAHHS BIACTUBOCTEH HeNepepBHUX (YHKIIN Ha
MOBI € — §). SIK 11e B3arajii MOXJIMBO IIPH JOBEICHUX TeOpeMax Mpo aJrOPUTMIUHY
HEPO3B’SI3HICTh 3aj]aul JIOBEACHHS TEOPEM Y paMKaxX PO3BUHYTHX AaKCIOMATUYHUX
Teopid (TOOTO Teopil, akcioMaTHKa SKUX BKJIIOYAE B ceOe akCioOMaTUKy HaTypallbHUX
gucen)? L{i nuranus O6ynu 3anponoHoBadi GPT-4 1 MoxkHa KOHCTAaTyBaTH, 110 BiIOYBCS
3 HUM 3MICTOBHMH J1aJIOT, PO 1110 MOXKE CBIAYUTH MPOTOKOJ BIJMOBITHOTO JaJIOTy Ha
Pucynky 1.
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3anum

SIKIo 10BeACHO aIropUTMIYHY HEPO3B'S3HICTH 3ajadvi JOBEACHHS TeopeM, To sik Moke GPT poss'sizyBaru 3amadi Ha
JIOBEJCHHS?

GPT4

GPT (Generative Pretrained Transformer) Ta iHmm cxoxi MOAEi MaTUHHOTO HABYAHHSI MOXKYTh IIIXOIUTH JO 33124
JIOBE/ICHHSI TEOPEM BIIMIHHO BiJl CTPOTMX ITOPUTMIYHMX METOJIB, 5IKi OOMEXEHI TeopeMaMH PO HETOBHOTY Ta
poOeMoro 3ymuHKH. OCh SK 11e TPAIIOE:

1. XepuctuuHuii miaxin: Monem moxi6Hi 710 GPT BUKOPHUCTOBYIOTh CTATHCTUYHI XEBPUCTHKH JIJIsl TEHEpaIlil
BinmoBizei. Bonu He "po3B's13yr0Th" poliieMy y KIIACHYHOMY TIOHATTI, a TEHEPYIOTh Bi/IITOBIi, 3aCHOBaHI Ha
BEJIMKUX O0Csrax JaHHX, HA SKUX BOHU Oynu HapueHi. [Je osnauae, wo GPT mooice eenepysamu me, ujo
8uU2IA0AE SIK O0KA3, ane be3 2apanmill 1020 MoyHOCMI abo NOGHOMIL.

2. TlarepH BU3HaHHSA: Mooeni ne wykaroms "doxaz" y mpaouyitinomy po3yminui, ane MOXYTbh iIeHTU(IKyBaTH
MATePHU Ta CTPYKTypH B MATEMATUYHUX TBEPKCHHSAX Ta JOKAa3aX, HA SKUX BOHH OyJiM HAaBYCHI, I
BUKOPUCIOBYBAMU Y NammepHu OJis 2eHepayii HOBUX GUCIOBI08AHb, KI MO2TU 6 66adCAMUCH 0OKA3AMU.

3. AcHucTyBaHH{, a He BUpimeHHst: Taki cucmemu, sik GPT, moscyme suxopucmogysamucs 015 ACUCMy8aHHs1
¥y 0osedenni meopem, HANPHUKIAL, MPOIOHYIOYN MOXIIMBI HalpPSMKH JOCIHIIKEHHS a00 3alpOIOHYBaBIIN
KPOKH, SIKI MOXYTb BECTH 1O IOBEICHHS. Bouu mooxcyms niokazamu mamemamukam ioei abo Hagimo
nomenyiuni 0oKasu, siKi NOmim HeoOXiOHO nepesipumu i PopmanbHo eepudhiKyeamu.

4. OO0OMexeHa 00J1aCTh 3aCTOCYBAHHS: B Oesaxux cneyudiynux obracmsax abo Ha GU3HAYEHUX K1acax npobiem
MOOeNi MAWUHHO20 HABYAHHA MONCYMb Oymu eeKmugHumu 01 agmomamusoeanozo dosedenns. lle,
30KpeMa, TPAIUISIEThCSI, KOJTK 3a/1a4a 100pe BU3HAUEHA 1 MA€ YITKY CTPYKTYPY, SIKY MOJIENIb MOXKE JIOCHTh TOYHO
HABYMTHUCS PEIPE3CHTYBATH.

5. Iurepnperauisi pe3yabrariB: Jlfomn MOBUHHI OIVISAATH Ta IHTEPIPETYBaTH pE3yibTaTH, TeHepoBaHi Al.
Modenb mooice sugecmu 00Ka3, Wo 30A€MbCsi OOTPYHMOBAHUM, A€ Ye GUBEOEHHS MOdice OYMU NOMUTKOGE A60
sumazamu 000amKo8oi nepesipKu.

OTxe, HE3BaXKAIOYM HA NPOOJIEMHU 3 aBTOMAaTUYHHUM JJOBEIICHHSM TEOPEM Ha aJITOPUTMIYHOMY PiBHI, MOJIei, ITOIIOH1
nmo GPT, MoxxyTh JOmOMAaratu y mpoleci JOBEICHHS, BUKOPUCTOBYIOUM CTATUCTHYHI METOIU Ta BEIHKY KUIBKICTh
JIOCTYIHUX IM JaHuX. Taka miaTpuMKa Moxe OyTH KOPHCHOKO JJISi MaTeMaTHKIB SIK JOMOMDKHUN IHCTPYMEHT, alie
(dopmanbHy BepubiKalliio BCe 0JHO 3a3BMYail HCOOX1THO MPOBOJMTH JIFOICHKUAM SKCIICPTaM.

Pucynoxk 1. SIk mo:xke GPT po3B’sizyBaTu 3aga4i Ha noBeaeHns? ((mporokoJ gianory 3 GPT-4))

I i MmaTeMaTH4YHA OCBITA: MEePCNEKTUBH B3a€EM0O30aradyeHHs

[onoBHOIO 3amadero maremarnyHoi ocBith B emoxy LI mominbHO BBaxkaru
3a0€3MeUeHHs yCBIJOMJICHHSI YYHSMH Ha KOHIIENTYaJlbHOMY PIBHI MaTeMaTHYHUX
3acan cuctem I, mogeneit ¢ynkmionyBanns LI, moToyHoro crany i HampsIMKiB
po3Butky LI, moxnuBocreit i oomexxens LU, mepcnekTuBHICT 3aCTOCYBAaHHS CUCTEM
I B miamo3i 3 MeTOr0 €(PEeKTHBHOTO BUKOPUCTAHHS TBOPUMX 3MaTHOCTEU JIOMUHU Y
xoMmruiekci 3 npoxykruBHicTio LI [J.Slesinski, C. Fadel, 2024]. Jlns uporo gouigbsHO
YTOUYHUTHU KOHILIETITyallbHI MaTemMaTtuyuHi 3acaau cucteM LI, moOynyBaru Ha iX OCHOBI
JTOCTYIHI JJi1 IIHUPOKOTO 3arainy QyHkiioHanbHi Moxaem I, sxi po3kpuBarOTh
MOKJIMBOCTI, 0OMexeHHsI 1 ocobmuBocTi 3actocyBanns I B misomy 1 30kpema B
MaTeMaTHIl, YIOCKOHAJIUTH HaBUYaJbHI MPOTpaMU 1 MiJPYYHHKHA 3 MAaTEMaTHKH 3
METOI0 BHCBITJCHHS TIMTaHbh KOHIENTyalbHMX MaremaTuunux 3acan I i
3actocyBanHs LI mist po3B’si3yBaHHS 3a/lad MaTeMaTUYHUMH METOAAMHU B PEXKUMI
miamory 31 II: maremaruzaris 3amaqi (1moOymoBa MaTeMaTHYHOI MOJENl 3ajaul),
KpUTHYHUN aHami3 Ta Bepudikamis 3anpononoBaHux I po3m’s3kiB 3amadi abo
pEeKOMeH a1, yTouHeHHs/Moaudikaris 3anuty g0 LI, Tomo; mnpoBecTu
NEperiArOTOBKY BUMTENIB MaTeMaTHWKH 3 THTaHb MaremMarnyHux 3acan I,
3acrocyBanHs Il HaBuampHOMY mpoIeci 3 MAaTEMATUKU, a TAKOX 3 PO3B’SI3yBaHHS
MaTeMaTUYHUX 3a]1a4 y aianosi 31 LI.
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HPAKTUYHI ACIIEKTHU TIOJOJIAHHSA OCBITHIX BTPAT IIPU
BUKJIAJJIAHHI MATEMATHUKHA

Inna Paccoxa, Cepriii Penaiok
Hayionanvnui ynieepcumem «Illonmaecvka nonimexuixa imeni FOpia Konopamiokay,
m. Ilonmasa

Po3rnsiHyTO NpUYMHU BUHUKHEHHsSI OCBITHIX BTpaT. lIpoaHani3oBaHO NpaKTU4HI aclEKTH
BHUpIIIEHHS MPOOJIeMH JIIKBiJaIlii OCBITHIX MPOTAJWH Ta BTPAT, IO BUHUKAIOTH NPH BHUBYCHHI
MaTEeMaTHKH.

Knrouosi cnosa: MareMaTnuHa OCBITa, OCBITHI BTPATH, OCBITHI ITPOTAJIMHHU.

PRACTICAL ASPECTS OF OVERCOMING LEARNING LOSSES AND
EDUCATIONAL GAPS THROUGH TEACHING MATHEMATICS

Inna Rassokha, Serhii Rendyuk
National University "Yuri Kondratyuk Poltava Polytechnic”, Poltava, Ukraine

Reasons for learning losses and educational gaps are considered in the article. The practical
aspects of addressing the problem of eliminating learning losses and gaps that arise in the study of
mathematics are analyzed.

Key words: mathematics education, learning losses, educational gaps.

[TuTaHHS OCBITHIX BTpAT MOYajI0 aKTUBHO OOTOBOPIOBATHCS B HAIIIN KpaiHi IMij
Jac KapaHTUHHUX 00MexkeHb, cnpuunHeHnx nanaemiero COVID-19. Cauin 3a3HauunTH,
10 Taka mpobiema mocTana mepea 6ararbmMa OCBITHIMH CUCTEMaMH y CBITI. AJjie y
3B’SI3KYy 3 MTOYATKOM BIMHUW Yy HaIIii KpaiHi BIAOYIOCS il MOTIMOJEHHS Ta MPUETHAHHS
710 Hel 111e ¥ mpoOIeMU OCBITHIX PO3PHBIB.
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ITix OCBITHIMHM BTpaTamMu PO3YMIIOTh BIJICYTHICTh HEOOXIJHOTO 3a MPOTPaMOI0
pIBHS 3HaHb 3 OKPEMOi TEMHU YM PO3ALTY, a MiJ OCBITHIMU PO3PUBAMHU — PI3HUIIO Y
pPIBHI 3HaHb OKPEeMHMX TPyl Y4YHIB (3a €THIYHHUM, TEPUTOPIaJbHUM YU I1HIIUM
IPUHIIAIIOM). 30KpeMa, B YKpaiHi pi3HUIIS 3HaHb MK YUHSMHU 3 PI3HUX PETI0HIB 4aCTO
oOymoBieHa popMaMK HaBYaHHSI B HUX (O4HA 200 JUCTaHIIIHA), TAKOX MIPUETHYETHCS
(haxTop TOTO, III0 YACTHHA YYHIB IIepelyBac 3a KOPJAOHOM 1 3MyIIIE€Ha BIJIBIAyBaTH I i
MICIIEBI 3aKJIaA OCBITH.

JlocaipkeHHsT TTOKa3yl0Th, 110 OCBITHI BTpaTh B YKpaiHi MOXYTb CTaHOBUTH
MOHAJT OIUH PIK Yepe3 MOE€THAHHS TPUBAIOTO 3aKPUTTS LIKUI Y 3B’SI3KY 3 MAHAEMI€I0
Ta BiitHOWO [1,5]. 3HayHUM MOXKe OyTH U TOBrOCTPOKOBHM €(eKT, OCKUIbKH MaiOyTHI
BTPATH JOXOAIB IIUX YYHIB Y JOPOCIOMY Billl MOXKYTh CTaHOBUTH 1oHaA 10 % Ha pik y
pPO3paxyHKy Ha OJHOTO y4Hs [S].

OO0’ ekTUBHUI CTaH MPOOJIEMH, 3pO3YMLIIO, BaXKKO OLIIHUTHU, aJIKE, BKE YECTBEPTUI
piKk He BiIOYyBa€ThCsl >KOMHUX BCEOXOMHHX BHUMIPIOBAHb HABYAJIBHUX JOCATHEHb
YYHIBCTBA Ta CTYACHCTBA. 3pO3yMLIO, IO KOAHA BUOIPKA y TAaKUX TOCITIKCHHIX HE
MoOXe OyTH pPempe3eHTAaTUBHOIO, OCKIIBKM YacTHHA YYHIB 3HAXOIUTHUMETHCS 1032
30HOI0 BHMIpIOBaHb. AJle KOXK€H BUYUTENb 1 BHKJIAgad IOCTIHHO CTHKAETHCS 3
poOJIEMOI0 OCBITHIX MPOTAIMH, a TO W BTpar. AJie MPH I[bOMY CJIiJl 3a3HAYUTH, IO
MUTAHHIO TIOOJAHHS LMX SBUI Y CEPEIHIN OCBITI BXXE MPHUIIJIECHO JOCUTh Oararo
TOCIIHKEHB 1 MaTepiaty, 30KpeMa Ha JiepKaBHOMY pIBHI Ta OKPEMUMH HAYKOBIISIMH | 1 -
4], B TOM Yac, AK y BUIIIH OCBITI 1151 MpoOsieMa 3aJIMIIAE€ThCS Maj0 BUBYEHOIO 1 KOYKEH
3BO HamaraeThcs BHpINIyBaTH i caMocCTiiHO. Ha ngaHuit MOMEHT HE ICHY€ YiTKOi
cTparerii poOOTH MO TOJOJIAHHIO JTAHOT IPOOJIEMH.

OTxe, OUIBLIICTh CTYAEHTIB MEPLIOTO Kypcy MalOTh MPOTATUHU B 3HAHHSX, K1
MOXYTh BIUIMHYTH Ha SKICTh mojaanbiioro HaBuanHs y 3BO. [Ipudomy HaBiTh (axr
npoxompkenHss HMT Ha cepenniit 6an He rapaHTye JOCTaTHBOTO PiBHA 3HaHb. Tomy
OUTBLIICTh BUKJIA/IauiB MEPIIOTO Kypcy (0co0auBo 13 GyHIaMEHTaIbHUX JAUCLUILIIH)
CTHKAIOThCS 13 MPOOJIEMOIO, KOJMHM CTYACHT-MIEPIIOKYPCHUK HE MOXe €(PEeKTHUBHO
3aCBOIOBATH 3HAHHS Y 3B’SI3KY 3 BIJCYTHICTIO HEOOX1THO1 MIKiIIBHOT 0a3u. Cutyarlis
YCKJIQIHIOETHCS 1Ie W IHIUMHU (paKTOopaMu: JUCTAHIIIMHUM HaBYAHHSIM, MTOCTIHHIUMHU
nepepBaMyu Ha TOBITPSIHI TPUBOTH, BEJIMKHM OO0 €MOM Marepialy Ha CaMOCTIMHE
BUBYCHHS, IICUXOJOTIYHMM CTAHOM CTYIEHTIB Tomo. llpu I1pbOMy BIUTMBOBHM
3AMUIIAINCS TPATUIiiHI YWHHUKWA: JWJaKTHYHA Ta TICUXOJIOTIYHA aJamTaiis
CTyZeHTIB mepmoro Kypcy. Cinig 3a3Ha4MTH, IO B YMOBaX, KOJIHM Baroma JoJis
MaTepiary BUIUISETHCS JJII CAMOCTIMHOTO BHBUCHHS, HU3BKUU PIBEHb MOYATKOBUX
3HaHb MOKE CTaTH HEMepeOOPHUM HETaTUBHUM (PAKTOPOM 1 € KOMILIEKCHOIO 3aa4ero,
3 SIKOIO 3apa3 CTHKAETHCS BCSI BUILA OCBITA B YKpaiHi.

O06’eM mporaivH 1 BTpaT B TEOPETUUHUX Ta MPAKTUYHUX 3HAHHIX 3 MAaTeMaTHKU
(oco0mmBO cepen CTyAeHTIB KOHTPAKTHOI (DOPMHU HaBUYAHHS) HEPIAKO HOCUTH JOCHTH
CEepHO3HUI XapakTep, TOMY MPAIIOBaTA MO KOPEKIii 3HaHb HEOOXITHO MOCTIHHO Ta
cucteMHo. Ha Hamry nymKy, Kpaiiie 11e poOUTH nepes No4aTkoM BUBYEHHSI HOBOT TEMH
abo posminy. IIpomoHyeThCS MPOBOAWTH II€ B TPU KJIACHYHI €Talu: JiarHOCTHKA,
KOPEKIIlisl, KOHTpoidb. Ha erami giarHocTyBaHHS MOTPIOHO MEpII 3a BCE BU3HAUMTH
METOAM NiarHOCTHKH [2], IpH IIbOMY MOXKHa BHKOPHCTATH MUCHBMOBY poOOTYy abo
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TECTYBaHHS, 110 OXOILIIOE 0a30B1 HABUYKHM, HEOOXIIHI JIJIT BUBYCHHS JAHOI TEMH 4Yd
PO3LTy, sIKI BUKJIaAa4 MOBUHEH BUILIUTH, BUXOSUH 3 MaTepiaiy, 0 IIaHy€EThCS IS
MOJIAJIBIIIOTO BUBYCHHS Ta 1HII MeToau [4]. 3po3ymisiio, MO MpH I[bOMY BHKJIaJaq
MOBUHEH YITKO OPIEHTYBAaTHCS y 3MICTOBHOMY, METOIUYHOMY Ta JAUIAKTHIHOMY
HANlOBHEHHI HIKIIBHOTO Kypcy Marematuku. Komruiekc 0a30BUX 3HAHb IMOBUHEH
OXOIUTIOBAaTH JIMIIE MIHIMAIbHO HEOoOXigHWM 00’em Mmarepiany. Hampuknan, npu
BUBYCHHI METOAIB pO3B’SI3aHHA CHUCTEM JIHIMHHUX anreOpaiuHux pIBHSHb Ha
HECKIIQJHMX 1 3pO3YMUIMX MPHUKIaaX HarajgaTh OCHOBHI METONH iX pO3B’s3aHHS, 110
pO3MISIAIHCS B KypCi €1eMeHTapHOi MaTeMaTHKu (METOAM MiICTaHOBKH, TOJaBaHHS,
rpadiyHUid Ta TIA00pY) a TaKoXX YMOBHM ICHYBaHHS Ta KUIBKICTh PO3B’S3KIB Ha
NPUKIITi CHCTEM JBOX PiBHSHB 3 JBOMa HEBIAOMUMHU. [[J1s1 CTyAEHTIB, IO TIOKa3aIH
HU3BKHM pPIBEHb 3HAHb, BapTO PO3POOUTH I1HAMBIAYaJIbHY TPAEKTOPIKO KOPEKIIIi,
KOMIUIEKC TPEHYBaJbHUX BIIPaB Ta MPOBECTH MOBTOPHUM 3pi3 3HAHB. 3pO3yMiNIO, IO
TaKUi KOMIUIEKC KOPUTYIOUHMX 3aXOIB Kpallle peani3yBaTu 10 BUBYEHHS HOBOI TEMHU.
SKu1o mpu BUBYEHHI HOBOI TEMH YU PO3JAUTY LIEHTPAIbHUMHM HOBUMH 00’ €KTaMU
3aCBOEHHS € HOBI TIOHSITTS, O3HAYCHHS, TEOPEMHU TOIO, TO MPOBECTH MOBTOPCHHS
0a30BHX 3HaHb (MOHATH 1 (PAKTIB), HAIPUKIIAL, 32 JOTIOMOTOIO PO3POOIEHHS CHCTEMHU
3aMUTaHbh Ha TIOBTOPEHHS. SIKINO K IMEHTPAIBHUMH HOBUMHU 00’ €KTaMH 3aCBOEHHS €
crocoOu MisUTBHOCTI, TO Tpeba 3acTOCYyBaTW akTyasisarlito 0a30BHUX 3HAHb 1 BMiHb
(miOpaty BHpaBM HA BIMHOBIEHHS KOXHOTO HEOOXigHOTO 0OazoBoro BMiHH:A) [1].
3BMYaliHO K, HaWKpalluM BHUXOAOM 13 CHTYyallli MOXE CTaTH oOpraHizaimis Ta
npoBeaeHHs Y 3BO BUpIBHIOIOUHMX KypCiB JJIs CTYACHTIB 3 HU3HKUM PiBHEM 3HaHb.
CamMocrTiitHe ompalfroBaHHs MaTepialy MOXKIIMBE, Ha HaITy TyMKY, JIUIIE TPH TMOCTIHHIN
MPaKTUYHIN MiATPUMII Ta KOHTPOJII BUKJIa1a4a.

[lepciekTHBHI HAMPSAMU MOAAIBIINX TOCTIKEHB 3 TaHOT MPOOIIEMH MOJIATAIOTh
y (GOpMyBaHHI aKTyaJIbHUX METOAWYHUX CHUCTEM TMOJOJAaHHS OCBITHIX BTparT MpH
BHKJIa/IaHHI MaTEMATHKHU B TIPOIIEC] IEPEXOTY Bl CEPEAHBOI JTaHKHA OCBITH JI0 BUIIO1 B
Cy4acHUX YMOBaX, pO3pOOKH BIAMOBIAHUX METOIUK 3 BUKOPUCTAHHIM MOMJIMBOCTEH
1HGOpMAaIITHO-KOMYHIKAI[IHHUX TEXHOJIOT1H.
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METOJIMYHI ACIIEKTH BUKJIAJIAHHS BUIIIOI TA ITPUKJIA THOI
MATEMATHKMH JUIS1 3I0BYBAUIB OCBITHU BYIIBEJIBHUX
CHEUIAJIBHOCTEM

Cepriii Penarok, Basaepis CredassHko
Hayionanonuu ynisepcumem «Illonmascvka nonimexuixa imeni FOpis Konopamiokay, m.
llonmaea

Po3riIstHyTO METOMWYHI acIeKTH BHKJIAJIAHHS MAaTeMaTHKHW Ta BUKOPUCTAHHS TPHUKIATHHX
3aja4, K e(heKTUBHOrO 3aco0y UTIOCTpaLii TEOPETUYHUX IMOJOKEHb Ta MOTHBAIll MPH BHBYCHHI
BHIIIO1 Ta IPUKJIAAHOI MaTEMaTHUKU CTyJeHTaMHU OyIBEIbHUX CIEIIaIbHOCTEH.

Knouosi cnosa: mMeTonnyHuii, MaTeMaTuka, OyIIBHUIITBO, METOJ, CHEIiabHICTh, HABYAHHS,
OCBITa, TATY3b.

METHODICAL ASPECTS OF TEACHING HIGHER AND APPLIED
MATHEMATICS FOR EDUCATION SEEKERS IN CONSTRUCTION
SPECIALTIES

Sergiy Rendyuk, Valeriya Steblyanko
National University "Yuri Kondratyuk Poltava Polytechnic”, Poltava, Ukraine

The methodical aspects of teaching mathematics and the utilization of applied problems as an
effective means of illustrating theoretical principles and motivating the study of higher and applied
mathematics by students in construction specialties are examined.

Keywords: methodical, mathematics, construction, method, specialty, education, field.

Marematuka Bifirpae BaXJWBy pojib y OymIiBHHUIITBI, OCKUTBKH BOHA € OCHOBOIO
11 pO3paxyHKiB, IPOEKTYBaHHS 1 TOOYI0BH OyaiBeIbHUX 00'€KTiB. OCh IEAK1 PO3ILIH
MaTeMaTUK{, SKi  BCTAHOBJIIOIOTH  3B'A30K 3  OyIIBHUITBOM:  T'€OMETpIs
BUKOPUCTOBYETHCSI ISl CTBOPEHHS IUIaHIB OyiBellb, PO3PaXyHKY TI€OMETPHUYHUX
napaMeTpiB KOHCTPYKIIIM Ta BHU3HaYeHHA (GopMH Ta po3MipiB 00'ekTiB; anredpa
BUKOPUCTOBYETHCS ISl PO3B'SI3aHHS PI3HUX MaTeMaTHYHUX 3a7ad, SIKi CTOCYIOThCS
OyIIIBHUIITBA, TAaKUX SK PO3PaxXyHOK BApTOCTI MarepiayiB, BU3HAYCHHS PO3MIpIB Ta
KyTiB y KOHCTPYKIIISIX TOIIO; TPUTOHOMETPIisl AOMOMAarae BUSHAYUTH BiJICTaHi, BUCOTU

Ta KyTH MK PI3HUMU TOYKaMH Ha OyJIBeIbHOMY MAaiJIaHYUKYy, 10 € BaXKJIUBUM JJIsI
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MPaBUJILHOTO PO3MIILIEHHS Ta MOOYyI0BHU OyAiBeIbHUX KOHCTPYKIIIN; JIiHIMHA anredpa
BUKOPUCTOBYETHCS JJISl PO3PAXYHKY CHUCTEM JIHIMHHUX PIBHAHD, SIKI BUHHKAIOTh MPH
MPOEKTYBaHHI Ta MOJENIOBaHHI PI3HUX OyIIBENTbHUX KOHCTPYKLIN; IMOBIPHICTH Ta
CTaTUCTUKAa BUKOPUCTOBYIOTHCS AJI aHANI3y JaHUX Npo OyaiBeNbHI Marepiaiu Ta
KOHCTPYKIIii, 00 3a0e3meunTy iXHIO SKICTh Ta HaAidHICTh. Buina Ta mpukiagHa
MaTeMaTHKa € HEOOX1THOIO CKJIaI0BOIO OyMIBHHUIITBA, BOHA JOMOMArae 3a0e3MeunTh
TOYHICTh, HAJINHICTh Ta €(PEKTUBHICTH Oy/1IBETbHUX 00'€KTIB.

CyuacHa OyfiBelbHa Taly3b XapaKTePU3YEThCS PAJIOM OCOOIMBOCTEH, SKi
BIUIMBAIOTh HAa 11 PO3BUTOK 1 (DYHKIIOHYBaHHS, BHOKPEMHUBIIM JEKUIbKAa 3 HUX,
BIZICTEKMMO B3a€MO3B’SI30K BHUINOI Ta MNPUKIAAHOI MareMaruku 3 OyAiBeTbHOIO
ranyssio:

- TEXHOJOTIYHMA TMPOTpPec: BUKOPUCTAHHA CYYaCHHX TEXHOJOTIH, TakKux fK
OyniBenbHe MmomemtoBaHHs iH(popMmamii (BIM), aBromMatu3oBaHi cHcTeMHU
yOpaBiiHHSA OyJIBEJIbHUM IPOILIECOM, IPOHU I MOHITOPHUHTY Ta KOHTPOJIIO,
JI03BOJISIE MIABUILUTH €(PEKTUBHICTh OyIIBEIbHUX POOIT 1 3HU3UTH BUTPATH;

- CTpaTeriyHe IUIaHyBaHHS: 3pOCTa€ 3HAYEHHS CTPATETIYHOTO IUIAHYBaHHS Y
OyniBelabHIA Trany3i, OCKUIBKM I1I€ JIO3BOJISIE YHMKHYTH 3aliBUX BHTpAT,
ONTUMI3yBaTH Mpolecy OyAIBHUIITBA 1 3a0€3MEUNTH SIKICTh POOIT;

- CTpOri HOPMATHBH Ta BHUMOTH JO SKOCTi: 3pOCTaiodya yBara A0 €KOJIOTIYHUX Ta
eHeproe(peKTUBHUX PIIICHh BUMArae Biji OyAiBEeJIbHOI TaTy3i TOTPUMaHHS CTPOTHX
HOPMAaTHUBIB Ta BUMOT JI0 SIKOCTI POOIT;

- 1HHOBAIIl B MaTepiajgax Ta KOHCTPYKISAX: MOCTIMHUN MOIIYK HOBUX MaTepialiB 1
TEXHOJIOT1H JO3BOJISIE MOKPAIYBATH SIKICTh 1 TPUBAJICTh OyIiBEIbHUX 00'€KTIB, a
TaKOX 3HI)KYBaTH IXHIO BapTICTh.

Ili 0ocoOMMBOCTI BHU3HAYAIOTh CydyacHy OydiBeNIbHY Tally3b 1 BIUIMBAIOTH Ha i
MOJAJILIIUKA PO3BUTOK 1 TEHACHINT cydacHOTro OymiBHUIITBAa. Bike Ha mepiiomy Kypci
CTY[IEHTH IPUXOJSITH 10 BUCHOBKY, 10 0€3 BUKOPUCTAHHS MaTeMaTHYHUX PO3PAXyHKIB
HEMOXJIMBO BHKOHYBATH MPOEKTYBAaHHS /I BU3HAUCHHS HEOOXiTHHMX IMapaMeTpiB,
TaKuX K po3Mipu, (popma, marepiaii KOHCTPYKIH; CTPYKTYpHUU aHami3, TOOTO
BU3HAYUTH TXHIO MIITHICTh Ta HAJIHHICTh; BUKOHYBAaTH PO3PaXyHKH HABaHTaXEHb, 00
caMe MaTeMaTHU4HI MOJIeJIi BUKOPHCTOBYIOTHCS JJIsi PO3PaxyHKy HaBaHTa)XCHb, IO
TI0Th Ha OyiBeJIbHI KOHCTPYKIIii, IO JTO3BOJISIE BU3HAYUTH ONTUMAJbHI MapaMeTpH
KOHCTpyKIiil. Takoxx Oe3meka, BapTiCTh, SIKICTh Ta 1HIII MapaMeTpu € HEBIJT €MHOIO
JaCTUHOIO OyMIBHUIITBA, IO JIONMOMAararTh 3a0e3neunTd e(eKTHBHICTh, Oe3MeKy Ta
AKICTh y OyAiBHUITBI OyniBenbHUX 00'ekTiB[1].

MeTta MeTONWKM HABYaHHS BHINOI Ta MPUKIATHOI MATEeMaTUKH CTYICHTIB
OyIiBEeNbHUX CTICIIABHOCTEH y BUIUX HABYAIBHUX 3aKJIaaX MOJISATAE Y TOCIIHKCHH]
OCHOBHHX KOMIIOHEHTIB CUCTEMH HAaBYaHHS MaTEMAaTHUKH y BHIIIN IIKOJI Ta 3B’ S3KiB
MDK HUMHU. [1i1 OCHOBHUMH KOMIIOHEHTaMU PO3YMIIOTh: 1111, 3MICT, METO/IH, (opMH 1
3aco0M HAaBYaHHA MareMmaTuku. [IpenqmMeT MeToquKy BUKIAIaHHS BHUINOT MaTEMaTUKH
BIJIPI3HSETHCSI BUHATKOBOIO CKJIQJHICTIO, OCOOJMBO ISl CTYACHTIB OymiBEIbHUX
cnemianbHOCTed. [IpemMeToM MeETOMMKM HaBUAHHS MAaTEMAaTUKH € HaBYaHHS
MaTeMaTHKH, IO CKIAJA€ThCSA 3 IJIEH Ta 3MIiCTy MaTeMaTHYHOI OCBITH, METOIB,
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3aco0iB, popM HaBYAHHSI MaTeMaTUKHU. Y OYIIBHUIITBI 3aCTOCOBYIOTHCS Pi3HI METOIU
HAaBYaHHS MAaTEMAaTWKH, CIPSIMOBaHI Ha €(PEKTUBHE 3aCBOEHHS MaTepialy Ta HOTO
MPaKTUYHE 3aCTOCYBaHHS, 30KpeMa: MPOEKTHI 3aBIaHHS, KOJIW CTYJAEHTaM MOXYTh
JaBaTHCS TIPOCKTH OyIIBEIbHUX 00'€KTIB, JUIsl SIKMX BOHHU TIOBUHHI PO3POOUTH TIJIaHHU,
BHKOHATH PO3paxyHKH Ta IMATrOTYBaTH BIAMOBIAHY JOKyMeHTarito. I{e nomomarae im
3aCTOCOBYBATH MaTeMaTHKY Ha MPAKTHUIIl Ta pO3BUBATH TBOPY1 HaBruku. Komm'totepre
MOJIETIOBaHHs, TOOTO BUKOPUCTAHHS CIIEL1aIi30BaHUX MPOrpaM Jis PO3paxyHKIB Ta
MO/JICTIFOBAHHS KOHCTPYKIIH JO3BOJISE CTYAEHTaM OTPUMATH peaibHUi TOCBIJl pOOOTH
3 MaTeMaTHYHUMM KOHIeNiisMu y cdepi OymiBHunTBa. PoboTa B rpymax, To0OTO
IPYIIOBI TPOEKTH, CHOPUSIIOTH OOMIHY JOCBIJIOM Ta CHIBIpalli, IO JOloMarae
CTYIEHTaM Kpallle 3p03yMIiTH Marepiall.

Oco06yMBY pOJIb TAKOXK BIJIITpa€ Bi3yasi3allis: BAKOPUCTAHHS Bi3yalIbHUX 3aCO0IB,
TakuxX SIK JiarpaMu, cxemMu Ta rpadiku, JomoMarae CTyJIeHTaM Kpamie YySBUTH
MaTeMaTU4Hl KOHIENIi Ta iX 3acTocyBaHHA B OyIIBHUUTBI. 3MICT HaBYaJIbHOI
JUCHMIUTIHUA BUIIOI MareMaTHKU TOCTYIOBO 3MIHIOETHCS 3 PO3LIUPEHHAM i€
OCBITH, MOSIBOI0 HOBUX BUMOT J0 MailOyTHiX (haxiBIiB, 3MIHOIO CTaHAAPTIB OCBITH[2].
OxpiM Toro Oe3mepepBHUI PO3BUTOK caMoOi HAayKd, IMOsiBA HOBUX II ramysed Ta
HaInpsMiB, BUMAara€e TakokK OHOBJICHHS 3MICTY OCBITH: CKOPOYYIOThCS PO3AUIH, IO HE
MalOTh MPAKTHUYHOI I[IHHOCTI, BBOASTHCS HOBI NMEPCHEKTHUBHI Ta aKTyalbHI TEMH.
HaBuanHs cTyaeHTIB MaTeMaTWK{ HaIpaBICHO HA OBOJIOAIHHS HUMHU CHCTEMOIO
MaTeMaTUYHUX 3HaHb, YMIHb Ta HAaBUYOK, HEOOXIJHUX HJISl MOAAJBIIOTO0 BUBYECHHS
MaTEeMaTUKM Ta CYMDKHMX HaBYaJbHUX JUCIHUILIIH, 30KpeMa 1H)XXEHEPHI Mepexi,
MeTaJieBl KOHCTPYKIli, OCHOBU 1 ()yHJIAMEHTHU, MPOEKTHO-KOIITOPUCHA CIIpaBa, s
pPO3B’s13aHHS MPAKTUYHUX 3aBJaHb, HA PO3BUTOK JIOTIYHOTO MHCIJIEHHSI, MPOCTOPOBOT
ysIBU, YCHO1 Ta MUCbMOBOI MaTeMaTUYHOI MOBH, (JOPMYBaHHSI HABUUOK PO3PAXYHKIB,
NePETBOPEHD, PO3B’I3aHHS PIBHSHb Ta HEPIBHOCTEH, IHCTPYMEHTAJIBHUX Ta rpadiuHUX
HaBu4oK. llIBuake 3pocTaHHs 0OcsTy HayKoBOi iH(opmarllii, 0OMEXEHICTh TEpMIHY
HABYAHHSA Y BUIIIH HIKOJII Ta HEMOXXIIUBICTH CKOPOUYEHHS 00CSATY OCHOB HAyKH 3 METOIO
BKJIFOUCHHS HOBOI1 1H(oOpMaIlii, TEepemKoImKaTh MPOBEACHHIO pedopMm Mmom0
MOJIepHI3aIlii BUIO1 OCBITH, @ TOMY TOTYBATH iX JOBEIETHCA AyKe SKICHO [3].

OTtxe, BUIIA Ta TPUKJIAHA MAaTEMaTHKA BiIIrpae HEB1I'€MHY POJIb Y Oy/IIBHHUIITBI,
OCKUTBKM BOHA € OCHOBOIO JUIsl TIPOBEIEHHS PI3HUX PO3PaXyHKIB, MPOCKTYBAHHS
KOHCTPYKINIM Ta 3a0e3meueHHs iXHbOI HAMIHHOCTI Ta Oe3meku. BaxiuBicTh
MaTeMaTUKH B OyIIBHUIITBI MMOJIATAE Y 11 3[aTHOCTI TOYHO MOJICITIOBATH (h13UYHI SIBUIIIA,
pPO3paxoByBaTH HABaHTAXEHHS Ta JII0 CHJI HA KOHCTPYKIlli, BU3HAYATH ONTUMAaJbHI
pillleHHsT Ta 3a0e3neuyBaTH SKICTh OyIIBEJIbHUX MPOEKTIB. be3 MaremMaruuyHux
PO3paxyHKiB HEMOXKJIUBO OyJ10 0 epeKTUBHO Ta Oe3meyHo Oy IyBaTH CKJIa/IHI 1HKEHEPHI1
CHOpPYAH, Taki SIK MOCTH, XMapoyoCH 4d TyHenl. TakuMm 4YMHOM, MareMaThKa €
HEBII'€MHOIO CKJIaJIOBOIO OY/IIBHHUIITBA, 1 BOHA Jomomarae 3a0e3Me4yuTH SKICTh,
HaJ1MHICTH Ta Oe3neKy Oy/iBeNTbHUX 00'€KTIB.
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OCHOBMU JOBIYIbBHUX ONYKJIUX HOTUPUKYTHHUKIB:
DAKTU TA 3AJAUI

€Bren PyccakoBcbkmid
Micokuil konedoc Can-@Ppanyucko, Can-Dpanyucko, Kanighoprin, CLIA

JIyist BUMTENIB MAaTeMAaTUKKA B CEPEMIHIX IIKOJAaX Ta JIIEesAX, a TAKOXK BUKIJIAJIauiB MAaTEMaTHKH B
KOJIeJDKaX Ta BHUIIAX HABEJACHO OCHOBHY 1H(GOpPMAIIO MPO 008LIbHI OMYKJIl YOTHPUKYTHUKH. [[ist
JAHOTO OMYKJIOTO YOTHUPHKYTHHKA 3 TOBKUHAMHU CTOPIH {a, b, ¢, d} dhopmynoroThcs OCHOBHI (akTu
(mepeBa)kHO a00 YACTKOBO BiJIOMi): MPO HEPIBHOCTI YOTUPUKYTHHKA, MPO MEXI1 ISl JOBXKHUHU
JiaroHanmi, A7 Mipd BHYTPIIIHBOTO KyTa Ta JUIid IUIONII YOTUpUKyTHHKA. [lomaHo psa 3amad 3
BiAMOBiAIMHU. YUepe3 HEKOPCTKICTh YOTUPUKYTHUKIB IIMPOKO BUKOPHCTOBYIOTHCA iX T'paHHYHI
BUNIAJKK (HEBUPOHKEHI a00 BHPOIKEHI TPUKYTHUKH), a TAKOX TEOpeMa KOCHHYCIB Ta BiJJOMi
dbopmymu (bpamaryntu, bpermnaiinepa).

Kniouosi  cnosa: teoMmerpis, UYOTHUPUKYTHUKH, OMYKJIl Ta YBIFHYTI YOTHPUKYTHHKH,
HEBHUPO/PKECHI Ta BUPOJKECHI YOTUPUKYTHHUKH, KOHIMKJIIYHI (BMHCaH1) YOTUPUKYTHUKH, MEXI1 IS
JOBXHHM JiaroHami, MeXi JUIsi Mipu BHYTPIIIHBOIO KyTa, MEXi Ui IUIONII YOTHPUKYTHHKA,
MPOTHJICKHI KYTH YOTUPUKYTHHKA, hopmyra bpamaryntu, popmyna bpermnaiinepa.

THE BASICS OF ARBITRARY CONVEX QUADRILATERALS:
SOME FACTS AND EXERCISES

Yevgen (“Eugene”) Russakovskii
City College of San Francisco, San Francisco, California, USA

For Math Teachers at high schools and lyceums, and also Math Instructors at two- and four-year
colleges, the basic information about arbitrary convex quadrilaterals is provided. For a given convex
quadrilateral with side lengths {a, b, c, d}, the basic facts (mostly or partially known) are formulated:
about quadrilateral inequalities, about bounds for the length of a diagonal, for the measure of an
internal angle, and for the area of a quadrilateral. A number of exercises with answers are presented.
Due to the non-rigidity of quadrilaterals, their limiting cases (non-degenerate or degenerate triangles)
are widely used, as well as the Law of Cosines and well-known formulas (Brahmagupta,
Bretschneider).

Key words: geometry, quadrilaterals, convex and concave quadrilaterals, non-degenerated and
degenerated quadrilaterals, cyclic quadrilaterals, bounds for the length of a diagonal, bounds for the
measure of an interior angle, bounds for the area of a quadrilateral, opposite interior angles of a
quadrilateral, Brahmagupta’s formula, Bretschneider’s formula.
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T'eomempin icuysana we 0o Cmeopenus Csimy. Boua
cniggiuna 3 pozymom boeca... I'eomempin oana Boey
mooenv 01 CmeopenHs...

Hozeann Kennep, nimeyvxuii acmponom, 16-17 cm.

A 6 nozoouecs 3 wanosnum Hozannom Kennepom, ane
Cb020OHI 0Cb WO MypoOYe i padye meHne 800HOUAC. CABA
boezy, ax 0obpe, wo nio yuac Cmeopenns Ceimy we ne 6yno
Iumepnemy (aKkutl HUMi THOOI MICMUMb | HENPABUTLHY
2eomempudHy iHgopmayiro).

€eeen Pyccakoscokuil, YKpaiHcoKuul ma amepukaHCoKuul
gukaaday mamemamuxu, 20-21 cm.

1. PosrnssHemMo JOBUIBHUNM OMyKIud 4oTUpUKYTHUK ABCD, woTupu BepiivHH
sxoro A, B, C 1D caigyroTs 3a TOMUHHUKOBOIO CTPLIKOIO , YOTUPH KYTH SIKOTO, 0=/A,
¢=4B, y=£C 1 {=£D, marots neski (rpamycHi) mipu Big 0° mo 180°, 0+o+y+L=360°,
a JToBXUHM 4oTHphoX cTopiH a=AB, b=BC, ¢=CD 1 d=DA (Mu BHKOPHUCTOBYEMO
no3HaueHHs {a, b, ¢, d}; auB. (1)) TyT 1 Kadi BBaXXAOThCS 3aJlaHUMU TTO3UTUBHUMH
YUCIIAMH.

VY onykinomy 4dotupukyTHUKY ABCD o006uaBi miaronam AC (3 JOBXHHOIO
ctoporu €) 1 BD (3 momxkunHOI0 cTOopoHH f) 3HAXOAATHCS TOBHICTIO BCEpEAUHI
JOTUPUKYTHHUKA 1 TaM MepeTUHAIOThCA. KoXkHa 3 HUX, CKaxiMo miaroHans BD, ginuth
ONYKJIUI YOTUPUKYTHHUK Ha ABa TpukyTHUKH: AABD 1 ABDC, ski mMaroTh CHiUIbHY
cTtopoHy (miaronans BD) 1 posramoBani mo pi3Hi OOKM Bif Ii€i giaroHani, Tak M0
IUIOIIa YOTUPUKYTHHUKA TOPIBHIOE CyMl HJIOII;H TpukyTHUKIB AABD 1 ABDC (puc. 1).

a b
A f C
e
d c
D

Puc. 1. Onyxnnit votupukytauk ABCD 3 giaronansmu

2. Xoya BCl TPUKYTHUKU € >KOPCTKUMHU (QIrypamu, yYCl UOTHUPUKYTHHUKH €
Hexxcopcmrumu, ado enyukumu. Mu MoxkeMo nymaru npo 4oTupukyTHUK ABCD sik mpo
KOHCTPYKIIi10, 110 Mae mapHipu y BepmHax A, B, C 1 D (npu npoMy MU MOXEMO
BBaXKaTH, IO YOTUPUKYTHHK {a, b, ¢, d} € omykiuM; y BHUMNAAKy YBITHYTOTO
YOTUPUKYTHUKA MU MOXEMO TMOTSATHYTH IIAPHIP Y BEPIIMHI, 10 3HAXOIUTHCS
BCEpEINHI YOTUPUKYTHUKA, «HA30BHI1» TAKUM YMHOM, 1110 BPEILTI PELIT YOTUPUKYTHUK
ctane onyknuMm (puc. 2). OmHEM 3 HAWBAXKIMBINIMX HACTIAKIB HEXKOPCTKOCTI
YOTUPUKYTHUKA € TBEPJKEHHS 1:

B
a b a b

A D ¢ C £ C

d c
D

Puc. 2. Slk 3pobutu yBIrHyTHI1 YOTUPUKYTHUK {a, b, ¢, d} omykinm
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TBepmkennss 1. Hemooicauso  3uaiimu  niowy  O08iIbHO20 — ONYKI020
yomupuxymuuxa {a, b, c, d}, snarouu n1uwe 008x4cUHU 11020 CMODIH.

3. OgHuM 3 BaXJIUMBHUX T'€OMETPUYHUX IHCTPYMEHTIB y poOOTI 3 JOBUIBHUMHU
OMYKJIUMHU YOTHUPUKYTHUKAMH € PO3IVIS TPAaHUYHUX BUMAIKIB, KOJTH YOTUPHUKYTHUK,
4yepe3 CBOI0 HEXKOPCTKICTh, CTa€ BUPOKEHUM, TOOTO MEPETBOPIOETHCS B TPAHUIHHIMA
MHOTOKYTHHUK, 1[0 Ma€ MEHIIE YOTUPHOX BEPIINH, CTOPIH Ta KYTiB (HEBUPOHKEHUI a00
BHUPOJKEHUIN TPUKYTHHK).

Jlema 1. /[na 3a0anoeo onyknoco womupuxkymuuxa {a, b, c, d} 3acanvue
POo3Maimms 2paHudHUX 8UNAOKI8 CKIA0AEMbCA!

3 080X HEBUPOOICEHUX MPUKYMHUKIG, akuo a +b=c+d, b+ c=d + a;

abo 3 00HO20 HEBUPOOIHCEHO020 MPUKYMHUKA MA 00OHO20 BUPOOIHCEHO020 MPUKYMHUKA,
akumoa+b#c+d, b+c =d+aaboa+b = c+d, b+c=d+a;

abo 3 080X UPOOHCEHUX MPUKYMHUKIG, akwyo a+b = c¢+d, b+c¢c = d + a (mooi
a = c¢,b = d; omoce, sunadok napanenocpama,).

Teopema 1 (MoxnuBO, Bimoma). /J[us iCHY8AHHA ORYKIO20 YOMUPUKYIMHUKA
{a,b,c,d} noeumHi euxkoHyeamuco HeoOXiOHI ma O0CMAamHi YMOS8U (HepPiGHOCHII
YOMUPUKYIMHUKA)

a<b+c+d, b<c+d+a c<d+a+b, d<a+b+c
(abo. 0osdcuHa HAUO0BUWIOT CIMOPOHU YOMUPUKYIMHUKA MAE OYMU MEHWOI0 34 CYMY
008IICUH MPLOX THUUX CIMODIH).

4. OCKUIbKY OMYKJIUN YOTUPUKYTHHK {a, b, ¢, d} HEe BU3HAYAETHCSA OJJHO3HAYHO
3aJJaHUMU JIOBKMHAMU CTOPiH, CIPOOyEMO BKa3aTH J10IaTKOBY 1H(QOPMALIiI0: JOBKUHY
niaroHam (Hanpukian, f, nopxkuna aiaroHan BD (puc. 1)). 3a skux ymoB Ha f 1ei
YOTUPUKYTHHUK ICHYE 1 € OTHO3HAYHO BU3HAUYECHUM?

Teopema 2 (MOXJIUBO, BifoMa). B HEBUPOMKEHOMY OIMyKJIOMY YOTUPUKYTHUKY
{a, b, c, d} (puc. 1) nopxuna f giaronam BD mae HacTymHi HaliMEHITy BEpPXHIO Ta
HanOTpITy HUXKHIO MexXi (inf f Ta sup f):

c(a?2-d?)+d(b%2-c?)
c+d

I

akmo a +b > c+d , tom inf f = \/

a(c?2-b2)+b(d%2-a?) )
a+b !

HKHloa+b<c+d,Toz:iinff=\/

skmo a+ b =c+d,roaiinff =|a—d| =|b—c|.

B ycix Bunankax: sup f = min(a+d, b+ c).

Kosmna 3 1ux Mex He T0cskHA (OCKITBKY YOTUPUKYTHUK {a, b, ¢, d} BUSABIsSE€TbCS
TOJIl BUPOJIPKEHUM ).

3a3HauuMoO, 110 /IS 3HaXO/KeHHS inf € 1 sup e, Jie € - IOBKKHA 1HIIIO1 J1aroHal,
AC, yorupukytHuka ABCD, mu moxxeMo Bukopucraru Teopemy 2 s OIyKIIOIO
yorupukyTHUKa DABC 13 UKIIIYHO 3MIIIIEHUMHU JOBKUHAMHU CTOpPiH {d, a, b, c}.

5. Hexait y onyknomy yotupukyTHUKy ABCD 3 nosxunamu ctopiun {a, b, c, d}
3amaHo nomkuny f miaronami BD. Toal omyknuit 4OTHPUKYTHHK OJHO3HAYHO
BU3HAYCHUH, 1 MU MOXKEMO 3HaWTH Horo rmioily, K, Ta 10BXUHY € 1HIIOI JlilaroHami,

AC.
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k=1~ =@+ DI~ (@- DD +{=(F2 -G+~ b-0D) (1)
o = J16K2+(b2+d2—a?—c?)2
2f

Hns oxepxaHHs (GOpMyIU Ui e MU BHKOPUCTOBYEMO KJIACHYHOTO pE3yJIbTarT:
HETPUTOHOMETPUYHY Bepcito (opmynu bpermnaiinepa 1 mionli YOTUPUKYTHUKA
(sixa onucana B [1] 1 Ha3BaHa "BracHe popmyroro bpermnaiinepa" B [2]):

K ==/4e?fZ — (b + d? —a® — )2, )
®opmyna bpermnaiinepa (2) € mpaBWIBHOIO. AJle BOHA MOXKE BBECTH B OMaHy, K i
Oynb-ska dopmyna, 10 MICTUTh 3alieXKHI €JeMEeHTH naHuX: € 1 f (BOHM TNOBHUHHI
BIJIMOBIAATH ONMH OAHOMY 3rifHO 3 opmynamu (1)). Bynsre obGepexHi Ta yBaxHi,
KOJIM CTBOPIOETE 200 PO3B'A3y€eTe 3a1auy TUITY "3HAWIITh TUIOITY YOTHPUKY THHKA
{a, b, ¢, d}, sxmo 3amano goBxkuHU € Ta f 000X miaronaneit”. ko moBXKUHA OHIET 3
niaroHasnen, e, HabyBae 3Ha4eHHsI, BIIMIHHOTO BiJl BH3HAYEHOTO JOBKHUHAMH a, b, ¢, d
1 f 3a popmynamu (1), TO MU HE MOXKEMO JTOBIPATH TUIOII YOTUPUKYTHUKA, 3HAUICHIN
3a opmyroro bpermmaiinepa (2).

3a3HaunMo, MmO AU 3HAXOMKeHHs JoBkuHH f miaroHani AC 4OTUPHUKYTHHUKA
ABCD, 3naroun nosxuny € niaronan BD, mu moxkemo Bukopuctaru ¢popmynu (1) ms
omnykJioro yorupukyTHuka DABC 13 HUKIIUHO 3MIIIEHUMH JOBXKUHAMH CTOpPiH {d, a,
b, c}.

6. OCKIJIbKY OMYKJINIM YOTUPHUKYTHUK {a, b, ¢, d} HEe BU3HAYA€THCS OHO3HAYHO
3aJlaHUMU  JIOBKMHAMHU CTOpPiH, CHpoOOyeMO BKazaTh JOJATKOBY 1H(MOpMaIIIIO:
BHYTpIIIHIA KyT 4oTUpUKyTHHKA ABCD (ckaximo, 6=2A (puc. 3)). 3a sKux yMOB Ha 0
11el YOTUPUKYTHUK ICHYE 1 € OMTHO3HAYHO BU3HAYCHUM ?

Puc. 3. Onykinii 4OTUPUKYTHUK {a, b, ¢, d} ¢ BHyTpilIHIM KyTOM 0=/A
Teopema 3 (MOxMBO, BiiomMa). B HEBUPOIKEHOMY OMYKJIOMY YOTHPHUKYTHUKY
{a, b, c, d} (puc. 3) Mipa BHyTpIIIHBOTO KyTa 0 , Ma€ OCh SIKi HATMEHIIy BEPXHIO Ta
HaWOLIBITy HIDKHIO Mexi (inf O Ta sup 0), siki 3aynexarh Bij CIIBBIJIHOIIEHb MiX

JOBXUHAMU PI3HUX CYMIXKHUX CTOPIH YOTHMPHKYTHHKA:
a?+(c+d)?*-b?
2a(c+d) )
d?+(a+b)%—c?
2d(a+Db) )

)

gkmoa+ b >c+d, toniinfd = arccos(

)

gkmo a+ b < c+d, toniinfd = arccos(

skmo a + b =c 4+ d , Tomi inf6 = 0°;

)

a2+d2—(b+c)2)

aKuo a +d > b + ¢, Toni sup 0 = arccos( S
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akio a +d < b+ ¢, Toni sup 8 = 180°.
Kosmna 3 Iux Mex He TOCsHKHA (OCKUTBKM YOTUPUKYTHHUK {a, b, ¢, d} BUABISAETHCS TOI1
BHUPOJKEHUM).

Hagenemo dopmyny anis oOGurciieHHs TI011 YoOTUpUKyTHUKA, K, 3a popmysioro,
sIKa BKJIIOYa€ 3Ha4YCHHs 0 y SIBHOMY BUTJISA/I, a TAKOXK {a, b, ¢, d} (BoHa Bijoma):

Kziad sin 6 Jr%\/élbzc2 — (b2 +c?— a?— d?+ 2adcosB)?

7. Hano onykiuii 4yotupukyTHUK ABCD 3 nomxunamu cTopid {a, b, ¢, d} 1 Miporo
BHYTpIIIHBOTO KyTa 6 = /A (3Ha4eHHS O 3HAXOAUTHCS B MEXKax, SKI BHU3HAYCHI
Teopemoro 3). Sk 3HalTH Mipy IPOTWIEKHOTO BHYTPIIIHBOTO KyTa, w=/C, (puc. 4),

BUKOPHUCTOBYIOUU (hOPMYITY, sIKa BKJIIOUAE 3HAYCHHS O B SIBHOMY BHUIJISA/I, a TAKOXK  {a,
b, c,d}?

Puc. 4. Onyknuii YOTUPUKYTHUK C BHYTPIITHIMH NPOTUJICKHUMU KyTamu O Ta

b%®+ c?—a’— d?+ 2adcosB . b%+ c?—a?— d?+ 2adcosB
b , 3BiJIKU W = arccos( o ). (3)

3anano omykiauii votupukyTHuk ABCD 3 nosxxunamu ctopiH {a, b, ¢, d} 1 mipamu
JBOX MPOTHJICKHUX BHYTPIIHIX KyTiB 0 = ZA 1y = ZC (3HaueHHs O 3HAaXOAUTHCA B
Mexax, sSki BuzHaueHi Teopemoro 3. Sk 3HaWTHM TUIOIly YOTHPHKYyTHUKa, K 3a
dbopMyIo10, siKa BKIIIOYAE 3HAUEHHS 000X KYTiB, 0 1\, B IBHOMY BUTJISII, a TAKOXK {a,
b, ¢, d}? 3acrocyemo ¢dopmyny bpermnaitnepa (nuB. [1], [2]) y TpuroHomMeTpudHin
dhopmi:

cosy =

K=J(S—a}(s—b)(s—c)(s—d)—abcd-cosz(&;—w}, (4)
at+b+c+d .
fie § = ——— — TBMEPHMETP YOTHPUKYTHUKA {a, b, c,d}.

®opmyna (4) € mpaBWIIBHOI. AJie BOHA MOXKE€ BBECTH B OMaHy, K 1 Oymb-sika
dbopmMmyrna, MmO BKIIOYAE 3aJekHI eneMeHTH i1Hopmarii: 6 Ta y (BOHM MOBHUHHI
BIJIMOBIAATH OIMH OJTHOMY 3TiHO 3 popmyroro (3)). Bynabsre obeperxHi Ta yBaXkH1, KOJIH
CTBOPIOETE a00 PO3B'sI3y€eTe 3a4a49y TUTTY "3HANTH IUIONTY YOTUPUKYTHHUKA {a, b, ¢, d},
AKILO 33J1aHO MipH JABOX MPOTHIICKHUX BHYTPILIHIX KyTiB 0 1 y". fkiio mipa onHoro 3
KyTiB, \/, Ha0yBa€ 3HAUCHHS, BIIMIHHOTO B1J] BU3HAUYEHOTO a, b, ¢, d 1 0 (1uB. popmyiy
(3)), TO MU HE MOXKEMO JTOBIPSATH ILJIOII YOTUPUKYTHHKA, 3HANEH1H 3a (hopmyIioto (4).

YoTHpuKyTHUK Ha3WBA€THCS KOHIMKIIYHUM (200 BOIUCAHUM Y KOJI0, a00 MPOCTO
"BrmcaHuM" (puc. 5)), KO BC1 HOTO BEPIIMHU JIekKaTh HA OTHOMY KOJi (omrcaHOMY
KOJI1), IO Ma€ IEeHTp 1 paaiyc [omuca”Horo kosa]. ONykiIuid YOTUPUKYTHUK €
KOHILIMKJITYHUM TOJ 1 TUTBKH TOJ1, KOJIM CyMa JBOX MPOTUJICKHUX BHYTPIIIHIX KYyTiB,
CKaximo, ZA + 2C = 6 + y = 180°.
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A

D

Puc. 5. Konuukiniyauii, abo BucaHuii, YOTUPUKY THUK

JIns KOHIUKIIYHOTO YOTUPUKYTHHUKA {a, b, ¢, d} TOBXHUHM CTOPIH OIHO3HAYHO
BU3HA4atoTh NoBkuHM miaroraneir AC (e) 1 BD (f), oty K, paaiyc onucanoro xosia
R, Mipu Bcix BHYTpIIHIX KyTiB 0 = ZA, @ = /B, w = ZCT1a { = ZD (abo 3HaYeHHS
iX KocuHYCIB) - uB. [3],[4]. Mu He HaBogUMO 111 HOPMYIIH B TE€3aX.

2. SIx 3HaWTH HaMEHIIy BEpXHIO Ta HAaHOLIbLIy HUXKHIO MexXi (inf Ta sup) mms
1ol omykJoro YotupukyTHuka ABCD 3 noBxuHamu cTopiH {a, b, ¢, d}? Yu mi mexi
OCSKHL?

Teopema 4 ([5]). Hns noBUIBHOrO 4YOTHPUKYTHUKa {a, b, c, d} icHye
KOHIIMKJIIYHUN 4OTUPUKYTHUK Q {a, b, ¢, d}, sikuif Mmae HaHO1IBITY IUIONTY Cepell yCiX
JOTUPUKYTHHUKIB {a, b, ¢, d}.

OTtxe, 3a Teopemoro 4, MakcMalibHE 3HaYEHHS IO YOTUPUKYTHUKA JOPIBHIOE
sup K 1 € 10CSKHOI0 MEKEIO JJIs1 KOHIUKIIYHOTO YOTUPUKYTHUKA {a, b, ¢, d}.

[ITo0 MiHIMaTEHOTO 3HAYEHHS TIJIOMII YOTUPUKYTHHKA {a, b, ¢, d}, TO Bimomo, 110
inf K nopiBHIOE MiHIMYMY 3 BEJIMYHUH ILJIOU] THX ABOX BUPOJKEHUX YOTUPHUKYTHUKIB
(ToO6TO TpUKYTHUKIB), TIpo skl Hnwtocsa y Jlemi 1, a orxe, inf K He € IOCSHKHOIO
mexero. Skmo a + b #c+d, b+ ¢ #d + a, To 00uaBa TPUKYTHUKK HEBUPOKEHI,
omke, inf K mopiBHIOE MiHIMyMy 3 JBOX MO3WTMBHHX 3HAYEHb IUIONI IMX JBOX
TpUKYTHUKIB, inf K > 0; y mOpoTUIEKHOMY BHUMAAKYy NpPUHAWMHI OJUH 3
BUPO/DKCHUX YOTUPUKYTHUKIB € BUPODKEHUM TPUKYTHUKOM, ToMy inf K = 0.

A Bastaamii Mmoemy konesi L. Komraz 3a kpuTuKy Ta KOPUCHI TUCKYCII.

JIITEPATYPA

1. EEW. Weisstein, "Bretschneider's Formula", From MathWorld--A Wolfram Web
Resource. https://mathworld.wolfram.com/BretschneidersFormula.html

2. “Al-Kashi, Heron, Bretschneider's, Brahmagupta's and Coolidge Formulas”, From
Mouctar Online. https.//www.mouctar.org/bretschneider-s-and-brahmagupta-s-formulas/

3. E.ZW. Weisstein, "Cyclic Quadrilateral", From MathWorld--A Wolfram Web Resource.
https://mathworld.wolfram.com/CyclicQuadrilateral.html

4. L. Hoehn, “Circumradius of a Cyclic Quadrilateral”, The Mathematical Gazette, Vol.
84, No. 499, pp. 69-70, 2000, available at https://www.jstor.org/stable/3621477

5. T. Peter, “Maximizing the Area of a Quadrilateral”, The College Mathematics Journal,
Vol. 34, No. 4, pp.315-316, 2003.

158



KOMIIETEHTHICHUM MIJIXIJ Y MATEMATHUYHIA OCBITI

Oaexcanap Cepawok
Komynanvnuii 3axnao «Xapkiecokuii niyeti Ne 91 Xapkiecvkoi micbkoi paouy, m. Xapkie

3anpornoHoBaHa METOIMKA, SIK CTUTAHYBATH 1 MOOYTyBaTH YPOK, K1 METOIU 1 3aX0/I1 HaBYaHHS
oOparu, sKi BUAM POOOTH 3aMpOMOHYBATH, MO0 KOXKEH YYE€Hb MIr 3aJ0BOJIBHHTHCA Xo4ya O
HEBEJIMKUMU ycIixamMu BiacHoi npari. [IpencraBneHi 3aBaanHs, po3B s3aHHs 1 3pa3ku 0hOpMIICHHS
poOIT I y4yHIB 5 Kiacy.

Knrouosi cnoéa: KOMIETEHTHICTD , cCaMopeai3allis, CaMOpPO3BUTOK, TIsITbHICTb.

COMPETENCY-BASED APPROACH IN MATHEMATICS
EDUCATION

Oleksandr Serdyuk
Communal institution "Kharkiv Lyceum Ne 91 of the Kharkiv City Council", Kharkiv, Ukraine

A methodology has been proposed on how to plan and teach a lesson, what methods and steps
to apply, what types of work to implement, so that everyone can be satisfied with even the small
successes of the power exercise. Presentation of the task, tying and design of work for 5th grade
students.

Key words: competence, self-realization, self-development, activity.

3 mepiux KpoKiB NeAaroriqHoi JisJIbHOCTI 1 3BEPHYB yBary Ha Te, 1110 He BC1 YUHI
HABYAIOTHCA 3 3aLlIKABJIEHICTIO, 3 3a/I0BOJICHHSAM. AJIe BCl XOUyTh OJEpXaTu TapHy
omiHKy. Yac BijJ 9acy st Bce OLIbIIe MEPEKOHYIOCS B TOMY, 110 JJIsl TOTO, 100 yciM Oyr1o
KOM(OPTHO 1 TPHUEMHO Ha ypotii (1 MeHi, 1 MOIM YYHsIM), HABYaHHS HEOOX1THO OynyBaTH
B (hopMi B3a€EMHO1 TBOPUOI 1 MPOTYKTHUBHOI JiSITBHOCTI.

MeHi 31a€ThCs, IO YYHI TIABKUA TOJI BIPHO OIIHIOIOTH CBOIO JISUTHHICTH, SIKIIO
BOHM 0auaThb pe3ynbraTd cBoe€l mpari. [locTiiiHO MeHe XBUIIIO€ MUTAHHSA, SIK CIUIaHYy-
BaTH 1 MoOyayBaTH YPOK, SIKI METOAM 1 3aX0[U HaBYaHHs oOpaTH, siki BUIU POOOTH
3aMpONOHYBAaTH, 00 KO’KEH YUEHb MIT 33/I0BOJIBHUTHUCS X04a O HEBEJIMKUMU yCIIXaMH
BiacHoi nparii. [le He mpocrto. [iTi MaroTh pi3HUM PIBEHB MIATOTOBKHU, PI3HUHN PIBEHBb
IHTEJIEKTYaJIbHOTO PO3BUTKY, @ TAKOX PI3HI XapakTepu. BpaxoByrouu 1ie, 1 NPUIIIOB
710 BUCHOBKY, 110 10 KOKHOTO Y4HSI MOTPIOCH 1HAUBIAYaTbHUM MiX1/1.

B koxHOMYy Kj1aci € Bii mpUpoaAM 3A10H1 JiTH. AJie SKIIO BUUTEIb MOCTIMHO HE
MIKIIYETHCS TIPO iX PO3BUTOK, HE MOCTAYAE IM JOCTATHBO POOOTHU sl pO3yMY, TO BOHU
HE MOXXYTh CTaTH TBOPYUMH OCOOMCTOCTSIMH.

3apa3 mijg yac BiICbKOBOTO CTaHy MOi1 Y4HI HaBUalOTbCA IUCTaHIINHO, IM 3apa3
CKJIaJHO HaByartucs . /{71t cBOiX y4HIB s TOTYIO 3aBAaHHSI PI13HOI CKJIAJHOCTI,
poOuro 3pa3ku po3B si3aHHA 1 odopmiieHHsT poOitT. Hanmpukian, Kimbka 3pa3kiB s
yuniB 5 kmacy HVYIL:

3anaqa

I3 nBOX craHIii, BiicTaHb MDK IKUMU J0piBHIOE 20,8 KM, B OTHOMY HANpPSIMKY
oHOYacHO BuUHUUIM ABa motAru. llomepeay pyxaBcsi MOTAr 31 MIBUAKICTIO 54,6
Kkm/roa. Uepes 5 rojuH micias mo4yaTKy pyXy HMOro Ha3[aoTHaB APYTUd MOTST. 3HAUIITH
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MIBUAKICTD JPYTOro MOTSATY.

YuHi po3B’s3yroTh 3amady. [loTiM Mu ii 0OroBOpPIOEMO pa3oM, KOMEHTYEMO,
MOTIM BOHU 0ayaTh 3pa30K 1 BHUIPABISIOTH CBOi HEMOMIKH. MU 3 HUMHU IOMOBUJIUCH,
110 BCl apudMeTndHi Jii BOHM BUKOHYIOTh TOpPSJ 3 3aBAAHHAM Y 30LIUTI.

1) 54,6 - 5 =273 (kM) — mpoiXaB MEPIIUA TOTAT ; x 54,6 + 273,0
2) 273 +20,8 =293,8 (kM) — npoixaB JApyruid TMOTAT ; 5 20,8
273,0 293,8
3) 293,8 : 5=158,76 (kM/T0Of) - IUBHUAKICTH APYTOro 2938 ,_L
IOTATA | 25 58,76
.43
Bignosias: 58,76 xm/ros. 40
_ 238
Y . 35
L= ) 30

3aBnaHHsl 3 MPOOJIEMHOIO CHUTYAI€EIO :

3anaqa

Toukn A, B 1C nexarp Ha ofHIN mnpsmiil. 3HaAWIT, TOBKHHY Biapizka BC,
akiuo  AB =24 cm, AC =32 cm. CKITbKM pO3B’SI3KIB Mae 3aja4a?

e

/'\ \\‘
{ (’6\' £\

1

\

\ ' /

Bunaoox 1.

C JMano: Aea; Bea; C ea;
AB=24cm; AC=32cm.
3uaiitu : BC.

B

Po3B ' si3anns:
Sxkmo Aea; Bea; C ea; AB=24cm; AC =32 cMm, Toni:
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BC= AB+AC= 24+32=56(cm).
Bionoeios : 56 cm .

Bunaook 2.
a
A JMano: Aea; Bea; C ea;
AB=24cm; AC=32cm.
B 3uaiitu : BC.

Po3B s13anHs:
Skmo Aea; Bea; C ea; AB=24cm; AC=32cMm, TOomi:
BC= AC- AB=32-24 =8(cMm).
Bionoeiov : 8 cm.

Mertoto ocBiTH € HE (POpMYBaHHS 1 HABITH HE BUXOBAHHS, a MIATPUMKA, PO3BUTOK
JFOMUHY 1 PO3BUTOK Y HHOMY MEXaHI13MIB caMopearizailii, CaMOpO3BUTKY, ajamnTarii,
caMOperyJsiii, caM03axHuCTy, CaMOBHUXOBaHHS ¢ IHIIMX, HEOOXITHUX JUJIA
CTAHOBJICHHSI CaMOOYTHBROTO OCOOHMCTICHOTO oOpa3a 1 JiaJoriyHOro O€3MEeYHOr0
C1rIoco0y B3aeMOIIi 3 JTIOIBMH IIPUPOJIOI0, KYIETYPOIO, IIUBLITI3AIIIETO.

CepenHs 3araIbHOOCBITHS IIIKOJIA € TAM OCHOBHHM COIIAJIBHUM 1HCTHUTYTOM, IIIO
peanizye MeTy 3arajbHOI CEpeaHbOI OCBITH, POOUTH BUPIMIATLHUIA BHECOK Y
dbopMyBaHHS IHTEJIEKTY, CaMOCBIJIOMOCTI Hailii, 3a0e3nedeHHs 11 (I3UYHOTO i
JTYXOBHOTO 3/I0POB'S.

3araapbHOOCBITHS IIKOJIa YKPAiHU Ma€ 3/1iiCHUTH MPOPUB JI0 SIKICHO HOBOI OCBITH
BCIX JITeH MIKUIBHOTO BiKy. Lle BUMarae mpiopuTeTHOT yBaru 0 HaBYAJILHOTO 3MICTY 1
METONIUK, 5IKI (OPMYIOTH 1 CBITOIVIS, I[IHHICHI Opi€HTAIlli, YMIHHS CaMOCTIHHO
BUUTUCS, KPUTUYHO MHUCJIUTH, KOPHUCTYBATUCh KOMITHOTEpOM, 3IaTHICTh MO
CaMOTII3HAHHS 1 caMopeani3allii 0COOMCTOCTI y PI3HUX BHUAAX TBOPUOI AiSUTBHOCTI,
BMIHHS 1 HABUYKH, HEOOX1THI IS )KUTTEBOTO 1 podeciitHOro BUOOPY.

MaremarryHa KOMIIETEHTHICTh Tiepen0adae BUSBICHHS MPOCTUX MAaTeMaTUIHUX
3aJIE)KHOCTEH Yy HAaBKOJMIIHHOMY CBITi, MOJCIIOBAHHA TIPOIECIB 1 CHUTyallid i3
3aCTOCYBaHHSM MAaTeMaTUYHUX BIJHOIICHb Ta BHUMIPIOBAaHb, YCBIJIOMJICHHS PO
MaTeMaTHYHUX 3HaHb 1 BMiHb B OCOOMCTOMY ¥ CYyCIUTBHOMY >KUTTI JIIOMWHH.

MeTa mareMaTHYHOI OCBITHBOI TaiTy31 — (GOPMYBaHHS MaTE€MaTUYHOI Ta 1HIIUX
KJIIOYOBUX KOMIIETEHTHOCTEH;, PO3BUTOK MHCICHHS, 3IaTHOCTI pO3Mi3HaBaTH i
MOJICJTIOBATH TIPOIECH Ta CUTYAIlil 3 TOBCAKICHHOTO XKHUTTS, SIKi MO>KHA PO3B's3yBaTu
13 3aCTOCYBaHHSIM MaTeMaTHYHUX METOJ1B, Ta 31aTHOCT1 POOUTH yCBIIOMJICHUI BUOIP.
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CHAT TECHNOLOGIES IN TEACHING MATHEMATICS
DISCIPLINES IN HIGHER EDUCATION: A CORRECT USING
STRATEGY

Yuliia Sytnykova
Kharkiv National University Radio Electronics, Kharkiv, Ukraine

The current trends in the dialogue technologies utilizing in higher education is considered, new
realities in the use of chat technologies to improve the educational process are highlighted. The
advantages and disadvantages of implementing chat technologies based on ChatGPT in a studying
mathematical disciplines are emphasized. Conclusions are drawn about the further correct
implementation of chat technologies in higher education.

Keywords: dialogue technologies, ChatGPT, mathematics disciplines, correct strategy.

Dialogue is a key and integral tool for learning, as it promotes mutual
understanding, ideas exchange and constructive problem solving. Dialogue learning is
aimed at active interactions between the teacher and the student, establishing a
cooperation in knowledge construction, and creating a dynamic environment to
produce new ideas. Such interactivity dialogue expands the active interaction range
between all participants in the learning process, contributing to in-depth understanding,
knowledge awareness and the critical thinking development.

Undoubtedly, the innovative technologies utilizing based on the artificial
intelligence, such as chatbots or virtual assistants, they have a powerful potential to
enhance it by creating an accessible interactive dialogue learning environment.
However, there are hidden disadvantages and threats, along with the significant
advantages and use convenience of such chatbots, like the ChatGPT. “The
implementation of ChatGPT in the context of an educational institution brings with it
a wide range of opportunities as well as challenges for teachers [1]”. This is what users
should know and remember. Therefore, teachers should conduct active educational and
outreach activities with students aimed at the modern technologies correct using in
compliance with all academic integrity requirements. The teachers should be clearly
aware of “how important it is to develop a responsible approach when making use of
technology in educational settings [2].”

Among the using ChatGPT advantages are the following: the possibility to
conduct an interactive dialogue about theoretical issues, receiving information support
in clarifying mathematical concepts (definitions, theorems, axioms), discussing the
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choosing method process and creation an algorithm to solve comprehensive
mathematics problems. But all of this, of course, cannot completely replace the teacher
or reduce the learning material value provided by textbooks. It can be a certain source
of auxiliary reference information, in particular, to expand certain knowledge, to check
students’ own solutions (for self-checking). Indeed, it should perform the support
function and work as a portable assistant in the temporary teacher absence (lack of
communication with the teacher at a certain point in time).

At the same time, there are also some disadvantages, such as: the limited depth of
the certain nuances understanding of a mathematics problem solution, providing false
solutions and answers, dependence on the questions wording (requests for certain
information, tasks), limited resource base of the chat, certain graphical limitations of
the ChatGPT software. Unfortunately, the chatbot is able to solve mathematics
problems only at the standard (algorithmic) level, i.e., the chatbot makes substantive
and arithmetic errors, it has some difficulty with mathematics expressions
transformations in the comprehensive (creative, non-standard) math tasks solution [3].
The formulation of the theorems is rather simplified.

In addition, there are other psychological threats, such as reduced learning
motivation and independent thinking loss. There is also a risk that excessive
dependence and trust in chatbots will lead to low final knowledge rates and
significantly affect the formation of independent opinions, to be able to communicate,
to be a socially mature personality. “For teachers, over-dependence on ChatGPT can
reduce the quality of their interactions with students and exacerbate existing
inequalities [2].”

Of course, we cannot remove, ban or stop such chatbots utilizing in today’s
technologically advanced information space. We don’t need to. All we have to do is
learn ourselves and help students to use the achievements of technological progress
properly and to involve it in the learning process. We just need to take control of this
process and constantly monitor it.

What should we do? Firstly, we should introduce young people to such
developments by focusing on explaining the main purpose of chatbot technologies,
instilling correct use of Al technologies skills, and forming an integrity culture starting
from the secondary school. We should also highlight the negative impact, talk about
the dependence on uncontrolled Al technologies use. Secondly, we should intensify the
teacher’s professional training (and retraining), deepen their digital information
competence, and master psychological and pedagogical tools. Thirdly, strengthening
control over students’ knowledge (availability of various cross-checking methods),
expanding the creative component of assignments, conducting a lively dialogue,
discussing situational tasks (professionally oriented practice task). Fourthly, control the
motivational component of the education process, both for students and teachers.
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Thus, in order to make chatbot technologies useful rather than destructive for the
education process, their implementation should be controlled and adjusted
(subordinated, coordinated) in accordance with the basic didactics’ principles
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COMPARATIVE CHARACTERISTICS OF SECONDARY SCHOOL
EDUCATION IN GERMANY AND UKRAINE

Tetiana Silichova
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

The article analyses the teaching of mathematics at the higher levels of secondary education in
Germany and Ukraine, it’s based on the author's own experience. There are identified all peculiarities
of the studies transition from secondary education to university. Also are identified the most of
advantages and disadvantages of mathematics education in the two countries. It’s outlined the
possible ways and directions for further development and improvement of secondary and higher
education in Ukraine. The most important conclusions are drawn about the further possibilities of the
educational space of Ukraine.

Key words: education, educational programs, school, mathematic, level of study

During the war period, a great many of our compatriots found themselves abroad.
Most of them are families with children. Children go to school and go to university.
There are many factors that contribute to both the fact that compatriots will return and
that they will stay in the countries of Western Europe.

One of them is the quality and accessibility of education. Before the war, there
was an opinion that education in Europe was much better than in Ukraine. Now the
society has formed a different opinion that education in Ukraine, in particular in the
field of natural sciences, is much better and of higher quality than in Europe.

Thus, on the basis of our own teaching experience we propose to briefly consider
both the model of secondary education in German educational institutions and the stage
of school-university transition on the example of mathematics teaching.  Let us
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take the system of school education at the secondary level. In this case, the first place
should undoubtedly be given to Ukrainian education, although the existing online
education in recent years has led to a very low quality of training of schoolchildren,
which is also reflected in the level of university education.

For example, in Ukrainian schools there is a division into algebra and geometry.
In German schools there is an integral subject "Mathematic". And in this course, the
topics are often mixed and have no logical connection between them.

Take, for example, the standard 8-th grade secondary school programme,
consider the topics in their sequence. These are: "Degrees and Roots"; “Circle",
"Functions"; "Polynomials", "Systems of Linear Equations"; "Fundamentals of
Probability Theory"; "Volumetric Bodies".

And also the sequence of topics does not have a strictly expressed relationship
in the presentation of material. Thus, for example, it would be more logical to connect
functions (and at this stage pupils learn linear function) with systems of equations, and
before that it’s passed to learn actions with polynomials (here we are talking about
actions with summands with the same coefficients).

The content of the material itself leaves much to be desired. Often, rather small
number of easy examples followed from by the solution of complex textual problems,
which have applied value.

Sometimes textual problems come firstly from definitions and simpler examples.
Let's take another example, the topic "Exponential function". The applied problems on
exponential growth come first, and only then the concept of function, its properties and
solving examples on the topic are introduced.

Therefore, when somebody says that our children are professional in maths, it is
not only because of their good level of preparation, but also because of the weakness
of the German programmes specifically at this stage, and the frequent lack of causality
in the presentation of lot of topics.

A negative factor in German education is also the difference in educational
programmes between the states (Bundeslandern).

For example, the states of Berlin and Brandenburg are characterised by much
weaker training than Bavaria, and this creates inequality in training already at the first
stage of education. As a consequence, Bavarian universities are not very willing to
accept documents from the eastern states in the future.

In addition, a distinct disadvantage is the division of the school after 6-th grade
into Sekundarschule and Gymnasium. For example, many Ukrainian children or
children from other countries, of the fact that they do not have good language skills,
are getting the place only in the Sekundarschule, and as consequence the level of
subject preparation drops sharply, and it is difficult to get out of this circle [4].

And the difference in levels of preparation increases with each grade. The
presentation of the material is often very unfortunate and complicated: for example,
during solving quadratic equations in German schools, they is always reduced to the
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form; X+ px+q =0, which is called a quadratic equation in Normallform, and the

2
solution is founded in the form: x =—§i (%} —q , which very often leads to very

cumbersome calculations and fractions [1,2] .

It should also be noted that the presentation of the material is unfamiliar, for
example, the area is denoted by the letter A and the perimeter by the letter U.

As it was said above, geometry is not given as a separate course, and all the
knowledge are given in the form of axioms and definitions, proofs are practically
absent.

For example, most German pupils have problems with solving problems when the
task is given in the form of a letter rather than a numerical expression itself. They have
problems when the task condition requires proving something in a general form. The
proofs are not emphasised at all.

Hence we can conclude that with well-organised oftline learning, the level of
Ukrainian schooling up to 10th grade is much higher.

Thus the following advantages may be emphasised as:

- separation of algebra and geometry; emphasis (especially in geometry) on
solving problems on proofs and logic;

- the uniformity of education throughout the country, and the absence of the
division of children into gymnasium and secondary school, which occurs in Germany
practically after the 6th grade.

- the presentation of material is more clear and structured. All of the above does
not apply to the higher level of study (Oberstufe), where distinctions are already clear
observed, and here is German education superior to education in Ukrainian schools [4].

Thus, it is at this stage that education is not the advantage for which children to
stay in European countries. The decisive factor is the availability of stable offline
education in this case, the possibility for the child to attend school regularly, to
socialise, and to build relationships in the society to learn a foreign language in the
countries environment.

Therefore, the availability and preservation of a system of quality secondary
education, supporting for teachers at all levels, preservation and multiplication of
scientific and technical base can and will be the most important factor that will allow

to return the departed compatriots to their homeland together with their children, who
is the future of Ukraine
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I'EHE3UC JEAKUX MATEMATUYHUX ITIOHATDH

Ipuna Cipa

Xapxkiscokuu HayionanbHui nedazo2ivnuii ynisepcumem imeni I C. Ckogopoou, m. Xapkie

Po3BUTOK MaTeMaTHYHOI TEPMIHOJIOTIi € BAKJIMBHM acCIeKTOM BHUBYCHHS Ta PO3YMIHHS
MaTeMaTHKu. [IpoTsrom icTopii, MaTeMaTHyHi TEPMiHU PO3BUBAIUCS 1 3MIHIOBAJINCS, @ HOBI TEPMiHU
OyJi CTBOPEHI1 JJIsI BUCJIOBJICHHS HOBHMX KOHIICTIIIH 1 171el. pO3BUTOK MaTeMaTUYHOI TEPMIHOJIOT1
pO3MOYaBCs 1I€ B JaBHUHY. Y Cy4acCHOMY CBITi, PO3BUTOK HOBUX MaTeMaTUYHHUX KOHIICTIIIH Ta e
MPU3BEJIO JI0 CTBOPEHHS 0ararbOX HOBHX TEPMIHIB. YCi Ii 3MiHH 1 PO3BUTOK MaTeMaTUYHOI
TEPMIHOJIOTIT BiJOOpa)XaroTh MOCTIHHE PO3MIMPEHHS 3HAHb Ta BHBUEHHS MaTEMAaTUKH SK HAyKH.
3aBISKH [IBOMY PO3BUTKY, MU MOXKEMO Kpalie pO3yMiTH i BAKOPHCTOBYBATH MaTeMaTHKY Yy Pi3HUX
rajy3sx HayKd, TEXHOJIOTI 1 TOBCAKJICHHOMY KHTTI.

KirodoBi crmoBa: icTopiss MaTeMaTHKH, MaTeMaTHYHA TEPMIHOJIOTISI, TE€OMETpis, anredpa,
GbyHKLIs, IHTETrpaL.

GENESIS OF SOME MATHEMATICAL CONCEPTS

Iryna Syra
H. S. Skovoroda Kharkiv National Pedagogical University, Kharkiv, Ukraine

The development of mathematical terminology is an important aspect of learning and
understanding mathematics. Throughout history, mathematical terms have evolved and changed, and
new terms have been created to express new concepts and ideas. the development of mathematical
terminology began in ancient times. In today's world, the development of new mathematical concepts
and ideas has led to the creation of many new terms. All these changes and the development of
mathematical terminology reflect the constant expansion of knowledge and the study of mathematics
as a science. Thanks to this development, we can better understand and use mathematics in various
fields of science, technology and everyday life.

Keywords: history of mathematics, mathematical terminology, geometry, algebra, function,
integral.

MatemaTtuka $SK Hayka pO3BUBajacs 3 ypaxyBaHHAM IPAKTUYHUX MOTPeO
JIOJICTBA, BUpOOHHUIITBA. BoHa mpoxoauTh Ti cami eTamu pPO3BUTKY, SK 1 BCE
IpUpOI03HABCTBO. JIorika mpouecy po3BUTKY MaTeMaTUKU MEPEBaXKHO 301raeTbes 3
icropieto ii po3BUTKY. JloTiuHMIT MeTOa JOCHIKEHHS JO03BOJISE SIK OCMHUCIUTH
ICTOpil0 MaTeMaTUKH, TakK TAuOIe 3po3yMITH BHYTPILIHINA 3B'A30K ii TMOHATS,
KaTeropii, po3aiiiB.

Po3BuTOK MaTeMaTHUHOT TEPMIHOJIOT1] BiI0OyBaBCs MPOTATOM 0aratboX €TarliB 13
3apOJKEHHSI MaTeMaTHKU 10 cborofieHHs. OCHOBHI €Tany PO3BUTKY MaTeMaTHYHOI
TEPMIHOJIOTIT MOXKYTh OyTH TaKUMHU:

1. Joicropuynuii nepioa: Y 1ew nepiof JII0AU BUKOPUCTOBYBAIHM MPOCTI CIIOBA 1
HNOHATTA JUI1 ONMCY MaTeMaTuuHuX 171ei. Hanpuknan, BxxuBamucs cioBa "OGaratuit”,
"MeHmmit" abo "OIbIKK" 1S OMUCY YUCEeN 1 KITbKOCTEH.

2. JlaBHBOETMIETCHKUM Ta MOaBHBOIHAIMCHKUI mepiogu: Y IUX KyJIbTypax
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BUHUKJIM NIEPILI CUCTEMU 3aITUCY YMCEN Ta MaTeMaTUYHUX BUpa3iB. Hanpukian, yucia
3aMUCYBAIMCS 3a JIONOMOIOK0 CHMBOJIIB, a BHpa3d pO3B'S3yBaJMUCS MLISAXOM
MIEPETBOPCHD HA PIBHSHHSI.

3. JaBHborpeupbkuii nepioa: I'penpki MmaTematuku, Taki sk [Tigarop, EBkmig ta
ApxiMen, po3poOuiau Oarato TEpPMIHIB 1 TMOHSTh, fAKI 1€ W ChOTOJHI
BUKOPHCTOBYIOTBCSI B MareMatuili. Hampukiaa, cioBo "reomeTpis" MOXOAWTH BiA
rperbkoro "geo" (3emis) 1 "'metron" (BUMIprOBaTH).

4. CepennboBiuusi: Y cepeaHbOBIUYl 3'iBUacs apaOChKka CHCTeMa YMCIEHHS 1
po3BuTOK anreOpu. lle mpusBeno 10 BUKOPHCTaHHS HOBHX TEpPMIHIB, TaKuX SK
"anroputM", "anre6pa Ta iHIII.

5. Hoswii vac: Bix mouarky XVII cToniTrs novanacsi cuctemMmatuyHa podoTa Haj
dbopmamizaiiero TepMiHojorii. HaykoBi mparii BEIMKHX MaTE€MaTHKIB, TaKUX SK
l'anmineo T'amineit, Pene [ekapt, Jleonapn Einep ta Icaak HproToH, micTuiau Bce
O1ybIIIe MaTEMAaTUYHUX TIOHSTh.

6. Ilouatrok HOBoro wacy: Y 19-20 cTONITTSAX MaTeMaThka MPOJOBXKYBajla
PO3BUBATHCS, MOLIUPIOIOYU CBOIO TEPMIHOJIOTIIO B 1HINI raigy3i Hayku. Hampuknan,
TEPMIHM 3 MaTeMaTUKU BBIANUIM B (i3uKy (Hampukiazd, "Bektop" 1 "marpunsg") i
€KOHOMIKY (HampukJias, "kopesia" 1 "nogatHa GyHkiis").

7. CyuacHicTh: CyyacHa MaTeMaTUYHa TEPMIHOJIOTIS ITUPOKO BUKOPUCTOBYETHCS
3aBJISKM BHECKY 0araTb0X MaTeMaTHKIB 1 HAYKOBHX CIIIBHOT. 3apa3 MM MaeMO YiTKO
BU3HAYEHI TEPMIHU IS PI3HMX MaTeMAaTHYHUX KOHIEMIN, Takux sK '"JiHIiHE
piBHsiHHA", "iHTEerpan", "TpukyTHUK" Ta iHIII. ChOTOAHI MaTeMaTHYHA TEPMIHOJIOTIS
MIPOJIOBXKY€E PO3BUBATHUCS, OCOOIMBO B KOHTEKCTI HOBUX Taly3ed HAyKH 1 TEXHOJIOTIH,
TaKUX K KOMITIOTEpHA HayKa, INTYYHUH 1HTEIEKT 1 Kpunrorpadis. Hoi Tepminu, Taxi
AK "mabroHHe po3mi3HaBaHHA" 1 "KBAHTOBHM OOYMCIIOBAJIBHHUM alropuTMm', CTarOTh
MIUPOKO BKUBAHUMH.

I{e nuire 3arajiibHi €Tanv PO3BUTKY MAaTEMAaTUYHOI TEPMIHOJIOTII, 1 B KOKHOMY 3
HUX BinOyBayucs 6arato qpiOHUX 1CTOPUYHUX MOJIN 1 3MiH.

OnHuM 13 BOXKJIMBHUX NMUTaHb, 110 BUBYAIOTHCS B KypcCl BUIIOI MAaTeMAaTHKH, €
MOHSATTS 1HTETpaia. BUBYEHHS HOTO B ICTOPUYHOMY PO3BHUTKY SICKPABO MIATBEPIKYE
MOJIO’KEHHS J1aJIEKTUYHOT JIOT1KH MPO TUIMHHICTD, MIHIMBICTh, PYXJIHUBICTb MOHSTH .

dopmyBaHHA MOHATTS iHTerpaa BinOyBanocs y CrapoaasHiii ['pertii, ronoBHUM
yuHOM Mpaisix EBnokca 1 ApxiMmena. CtapoiaBHi IpeKr CTBOPHUIIM IILJIICHY Ta CTPYHKY
CTPYKTYpY KIJIACMYHOI reoMeTpii, po3poOuUiiM METOJU T€OMETPUYHUX JO0Ka3iB; M
B1JIOMI OCHOBHI BJIACTMBOCTI KPUBHUX JPYIroro Mopsaky. Po3poOisitoun CTpyHKY
CUCTEMY F€OMETPHUYHUX 3HAHb, K1 OyJIH BIJOOPaKEHHSM IMPAKTUKU CBOTO Yacy, BOHU
HATpAIWIN Ha PsJI 3aBIaHb, SIKI HE MOKHA BUPIIIUTH METOJOM KJIACHYHOI T€OMETPIi.
OO6unciaeHHs IO TNIOCKUX (Iryp Ta 0OCATIB T MOXKJIMBE JIMIIE HA OCHOBI TeOpil
MEX, HECKIHYEHHO MaJliX BEJIWYMH Ta TMOHATTS NeBHOro iHterpaity. /o
(dbopMyTIOBaHHS IIUX TMOHATH 1 MOIANIIN AyKe 0nm3bko EBmokc, ApxiMmen ta ioro
CY4YaCHHKH.

EBnoxc KHinchbkuii — JaBHBOTPEIBKUNA MaTE€MaTUK, MEXaHIK, aCTPOHOM.
Haykosa mikona EBnokca 3irpasna BelIuKy poJib y pO3BUTKY aHTHYHOI MAaTEMAaTUKH Ta
acTpoHoMii. EBTOKC po3poOUB «MeTO/1 BUUEPITYBaHH», 10 HESBHO BKIIIOYAE y COO1
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NOHATTS Mex1. Bunatnuit nocninoBuuk EBnokca Marematuk Ta iHxeHep 13 Cupaxys
ApxiMell YAOCKOHAIMB 1 BIPTYO3HO 3aCTOCOBYBAaB METOJ BHYEPITyBaHHS MAJIs
oOuncneHHs ion Ta o0csAriB ¢iryp. Y cBoiit poboTti «Ilociaanns 1o Epatocden mpo
METO/» BiH BUKOPUCTOBYBAB HECKIHUEHHO MaJi Jij1st o0uuciaeHHs oocsris. Lleit meTon
(aKTUYHO BU3HAYMB MTOYATOK (POPMYBAHHS SIKICHO HOBUX MOHSTH Y MaTeMaTHIIl, 1110
HaJeXaTh 10 Teopii Mex [2].

['onmoBHI MaTeMaTU4HI JOCATHEHHS ApXiMena CTOCYIOThCS MPoOJeM, siKi 3apa3
MU BIJIHEC)IH O JI0 TaTy31 MaTEMAaTUYHOTO aHalli3y. ApXiMe He TiIJIbKY BUPIIIUB OJTHE
13 3aBJaHb (IUIONIA CErMEHTa MapaloJM), IMUITXOM OOYHCIEHHS MEXI1 1HTerpajabHO1
CyMH, ajie ¥ BUAUIMB IUJIMA KJIac 3aBJaHb, K1 BUPIIIYIOTHCS MOAIOHMM CIIOCOOOM.
Moro imei 3romoM craay 0CHOBOO mudEepeHIiaIbHOTO Ta IHTETPaIbHOTO OOYKCIICHb.

OpmHak 11 MOHATTS HE 3HAWIUIM MOJANBUIOTO PO3BUTKY B JaBHbOIPELIbKIN
MaTeMaTulll. ['0JJOBHOIO MPUYMHOIO IILOTO OyJia MPAaKTUKA, SIKa X04 1 € PYIIIAHOIO,
BHU3HAYAJILHOIO CUJIOK0 HAayKH, ajie B TOM yac OyJia HaJATO HEAOCTATHHOIO 1 BY3bKOIO
11 BUPOOJIEHHS MOHATH Ta METOJIB, K1 Mi3HIIIE MPU3BENIU 10 AUPEPEHLINHOTO Ta
IHTErpaJbHOTO OOYHCIICHb.

[ToTpebu TOpTiBIi, MOpEIUIABaHHS, BIMCHKOBOTO OyXIBHHUIITBA, 3aCTOCYBAHHS
MamiH y BupoOHUNTBI y XVI — XVII cT. 3yMoBMIN CTpUOOK y PO3BUTKY HAyKH,
BUPOOJICHHI TOYHHUX EKCIIEPUMEHTAJIBbHUX T4 MAaTEMAaTUYHUX METOIIB JOCIIHKEHb.
BuBueHHs HEpPIBHOMIpHUX pyXiB, MOTPEOH B MEXaHIIl Ta aCTPOHOMIi TOILIO JajH
MaTeMaTUKaM HEOOXITHUM Marepiad i CTBOPEHHS BHUIIECHA3BAaHUX IOHSTh.
PO3BUTOK BHUpPOOHMIITBA, MPAKTUKU CTald BU3HAYaJIbHUMHU (QaKkTopamu JUis
dbopMyBaHHS TaKMX OCHOBHUX TMOHSTh JU(EPEHIIaJbHOTO Ta IHTETPaJbHOIO
oOuucClieHHs, K (QYHKIIIS, TTOX1/IHA, IHTErpajl Ta BCTAHOBJICHHS 3B’ A3KIB MK HUMH.
AHaJli3 HECKIHYEHHO MaJIUX BHUHHMK TMEPeAyCciM SK MaTeMaTH4YHHH crmocid is
B1JI00pake€HHS MEXaHIYHUX MPOIECIB, MEXaHIYHOTO PyXy. Pa3oM 3 TUM, BUHUKHEHHS
[IUX MOHATH CTAJI0 3aKOHOMIPHHUM JIOTIYHUM €TaroM y PO3BUTKY MaTeMaTHKU.

Martematuka 1o X VII cT. onepyBaa nuiiie CTaliMu, HE3MIHHUMH BETMYUHAMMU.
[Ti3Hime (3 BUHUKHEHHSIM IU(epEeHIiabHOTO Ta IHTErpaIbHOTO 00YHCIIEHB) ToYaa
KOPHUCTYBATHUCS MOHATTSIMH 3MIHHUX BenuuuH. OTxKe, AudepeHiiaabHe 00YnCIeHHs
JI03BOJTHJIO MATEMATUIHIUMHU METOJIAMU 300pakaTh K CTaH, TaK 1 MPOIECH.

[ToHATTS «BU3HAYEHUH 1HTErpam», IKe 3ycTpiyanocs B ApxiMeaa, OXOIUTIOBAJIO
JIUTIIE HEBEJIMKE KOJIO SIBUIIT 1 OYJI0 JIWIIIe OKPEMUM METOJIOM BUPIIIICHHS HEBEITUKOTO
kona 3amad. Ilicms XVII cr. BOHO mepeTBOpUiIOCS Ha 3arajibHe MOHSTTS. 3apa3
MOHSATTS 1HTerpasa 1ie OlIble y3aralbHEHO 1 3aCTOCOBYETHCS IS JAeai O1IbII0r0
kona sBuny (iaterpan Jlebera, iHterpan CrinTheca Ta 1H.). Takum 4YUHOM
NPOSBIISIETBCS PYX BIJ OJMHOKOTO, OKPEMOTO JI0 OCOOJMBOIO Ta 3arajbHOTO.
EBostor1isi mOHSATTS «IHTETrpaa» BigOyBanacs B TICHOMY Ta HEPO3PUBHOMY 3B'S3KY 3
po3BuUTKOM TOHATTA "QyHkiis". CrapogaBHIM rpekam Oyjlo BiJIoM€ MOHSTTS
«byukiis». 1. HeroToH — aHTmiChKUil Bi3UK, MaTeMaTHK, MEXaHIK Ta aCTPOHOM -
HaJaBaB MOHATTIO QYHKIT JIUIIE MEXaHIYHUNA 3MICT; apTyMEHTOM JIOBLIBHOI 3MIHHOT
BEJMYUHU ((DITFOEHTH 32 MOT0 TEPMIHOJIOTIEI0) € TIEBHA PIBHOMIPHO 3MIHHA BEJIMYMHA,
0 aHanoriyHa 4acy. Ili3Hilme BaknuBe 3HAU€HHS Yy 3017bIICHHI KJIAaciB (yHKIIN
MaJio CKJIaJaHHs TabauIlb JorapudMiB, BAOCKOHAIECHHS Ta0INULb TPUTOHOMETPUYHUX
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(dyHKIIIH, 3yMOBJICHE, 30KpeMa, oTpedaMu reoie31i Ta HaBiraii.

PozmmpenHst oOcsAry, CBO€I0 YEpror MPU3BOAMIO 0 MOTIUOIEHHS MOHSATTS
¢byukuii. Bxke na mexi XVII ta XVIII ct. BuHMKIIa HEOOXIAHICTh (POPMYITIOBAHHS
MOHSATTS (PYHKITIT, HE TIOB'S3aHOTO 3 MEXAHIYHOIO UM TEOMETPUIHOIO IHTEPIIPETAITIETO.
[lepmnii 3HaYHUIl KPOK 3poOMB y 1mboMy HampsMi I. bepHysi, mOTiM JTOMOBHHB
Jleonapn Eitnep — BumaTHHil HIMEIIBKUI Ta POCIMChKUN MaTeMaTHK Ta MeXaHiK. Bix
PO3TIsAaB SIK apryMEHT HE TUIBKH [Tl Ta IpoOOBi, a i pallioHabH1, ippalllOHaJIbHI,
TPaHCIICH/ICHTHI 1 HaBiTh ysABHI uucna. Eiyiep BU3HAUYMB MOHATTS (PYHKIIOHAIBHOL
3QJICKHOCTI 3 MOXKJIUBICTIO OOYMCIICHHS 3HAaUeHHS (DYHKIIIT 32 JOTTOMOT'0F0 JOBIJIBHOT
KUIBKOCTI apuMeTHyHuX i Ta 1HIMX omepaiiii (po3B’s3aHHS anreOpaiyHux
PIBHSIHb, OOYMCIICHHSI CYMHU PSAJIIB Ta 1H.). BiH 3p0OMB BENMKUIA KPOK B y3arajibHEHHI
NoHATTA "QyHKIA", po3risaardu ii SK (QYHKIII0 KOMIUIEKCHOI 3MIHHOI. 3aBIsSKU
Elinepy B MaTeMaTHKy YBIHIIIN 3arajbHa TEOPis PsIiB, IOBHA TeOpis Oe3mepepBHUX
Apo0iB, YHUCIEHHI NPUMOMHU I1HTETPYBaHHA Ta pPO3B'sI3aHHS AudepeHIiaTbHUX
PIBHSIHb, YHUCJIO €, TIO3HAUEHHS I A ySIBHOI OJMHUII, TamMMa-(yHKIis Ta OaraTto
iHIoro. ®akTUYHO, BIH CTBOPUB KUJIbKa HOBUX MaTEeMaTUYHUX JUCUUIUTIH — TEOPII0
qrcesl, BapialiiiHe YUCIIEHHS, TEOPil0 KOMIUIEKCHUX (YHKIIH, crienianbHl (QyHKII,
BBIB TOJIBIiHI iHTerpanu. Hamani BuBYEHHS BiIacTHBOCTEH psaiB Dyp'e 3axanano
MOJIaJIbIIOTO 30aradyeHHs MOHATTS «(PYHKIIL» 1 TOKA3aJI0 MOXKJIUBICTh AaHATITUYHOTO
ysiBICHHsI (PyHKII1H Habarato mUpIIOro Kiacy, HiX, siKi po3risaas Einep.

Ha nouatrkoBoMy eTami poO3BUTKY Haykd airedpa Ta TeoMeTpis BUBYAIMCS
okpeMo oauH Bij ogHoro. o XVII cT. 111 po3aiiv MmaTeMaTuky Oyiu MOB'si3aHl OJUH
3 OHUM. 3ayaTKu anreOpu OyIu 1€ B €runTsH Ta BaBWIOHAH. OnHak, y CTapoaBHiii
I'periii po3BUBanacs nepeBakKHO TEOMETPIs 1 TEXHIKA aNreOpaiuyHuX 00YMCIIeHb OyJia
HEBHUCOKOI. 3HayHa IepeBara reoMeTpii He JaBaja MOXKJIMBOCTI PO3BUBATUCS
anreOpaidyHUM MO3HAYECHHSIM. AnreOpa rnoyvajia iIHTEeHCUBHO po3BUBaTHCS juiie y X VI
cT. Bunatuuit ¢panmys3skuii Mmatematuk @pancya BieT mouaB Bhepiue mo3Havyaru
yucna gitepamu. | nmume y XVII cr. y mpaisix Icaaka HeroTona anrebpaiuni 3anucu
Ha0yJIM Cy4acHOTO BUTJISITY. Benndesna 3aciayra 3aCHOBHUKA aHATITUYHOT TeOMETiT 1
TBOpPLSI CcydacHOi cuMBOJiku anredpu Pene Jlekapra mossirae B TOMy, IO BiH
BCTAHOBHUB HANTICHIMINN, O CyTl A1aJIEKTUYHHMA, 3B'I30K MK MOHSTTAMH anreOpH i
reoMeTpii. BBeZileHHsIM cucTeMn KOOpAWHAT BiH TTOKA3aB, 110 KOXKHIN TOYII TUIOIHHH
BIJIOBI/Ia€ Tapa YUCEN, KO)KHOMY T€OMETPUIHOMY MICITIO TOYOK TUTONTUHU (JesKii
KpHUBIii) BIJIMOBIIatOTh MTeBH1 PiBHSIHHS 1 HaBnaku. HoBuil crioci6 3aBaaHHs KPUBOT — 3
JIOTIOMOTOI0 PIBHSIHHSI — OyB BUPIIIAJILHUI KPOK /10 TOHATTS PyHKIi [1].

Sx mornuOJieHHS Ta PO3LIMPEHHS MOHATTA «(PYHKIIsS» BUHUKIO MOHSITTS
dbyHKIIOHATY K (QYHKINT, 3HAUCHHSAMH apryMEHTY SIKOi BXKe He 4Hcia, a PyHKIIIi.
Jlami BUHMKJIO TIOHSTTS OIlepaTopa, Ikl B11oOpakae 0JJH1 MHOKUHHM B 1HIIII. Terep
(GYHKIIIOHATIM € OKpPEeMHUM BHIIQJIKOM oOIlepaTopa, a came (PYHKIIOHAI MOKHA
pO3TIIAIaTH SIK OTEepaTop, 3a/laHui Ha JIeIKid MHOKWHI, 00JIACTIO 3HAYEHb SIKOTO €
Oe3miu JicHUX a00 KOMIUIEKCHMX 4YHUCeNl. TakuM YWHOM, MOHATTS «QYHKIIIS»
noraMOII0BAIOCs, HATOBHIOBAJIOCS HOBUM 3MICTOM, 1110 BEJIO IO PO3LIMPEHHS HOTo
o0csATy Ta rMOIIOro MPOHUKHEHHS B HOTo CyTh. [lapanenabHo 3 €BOJIOLIEI0 MOHSTh
iHTerpana, ¢yHkiii Ta iH. ¢popMyBanacsd HOBa raiy3b MaTeMaTHUKU — aHAJIITHYHA
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reoMeTpisi.

Po3BuTok nmudepeHmiabHOTO Ta IHTETPAIbHOTO YHWCICHHS, AaHATITHYHOI
TEOMETPIi, 10 PO3TISAAINCS PAHIIIE 130JIb0BAHO OJHMH BiJ] OJTHOTO, BHSIBUJIO 3B'S30K
MK [IMMHU TalTy3sMHU 3HaHb. Ternep BUHUKJIA HOBA HayKa — nudepeHIiiiina reoMerpis.
[Ti3Hime KJIacCMYHUNA MAaTeMaTUYHMUN aHami3, aiaredpa Ta qudepeHiianbHl PIBHIHHS
oO'eqHanucst y (QyHKIIOHAJIbHUI aHami3, a pi3HI BUAU TeOMETpii Ta Teopili rpymn
MOETHYIOTHCS TOMOJIOTIEXO.

Ocb JiesiKi MaTeMaTUIH1 TEPMIHHU:

1) "Anreopa"

ApaOcbke - "al-gabr". [Ti3HponaTuHCBKE - "algebra".

CnoBo «anrebpa» mupoko Bimome 3 modatky XVIII cromitra. Crnouatky
BUKOPHUCTOBYBAJIOCS y (hopMax: «anredpaikay, «anredopym». Lli dopmu Bka3yoTh Ha
npsiMe 3al03UYEHHS 3 JJATUHCHKOT0. Y €BPONEHChKUX MOBAX CJIOBO TAKOXK MOXOIUTh
BiJI MI3HBOJIATUHCHKOTO algebra - «anredpay. [lepinomkepeno - apabebke «al-gabny -
BIJTHOBJICHHSI (PO3PI3HEHWX YACTHH), J¢ «al» - BU3HAUanmpHUU ujeH, «gabr» (Bifg
miecnoBa gabara) — «BOPABJICHHS», «BIAHOBJICHHS». 3arajbHE 3HAYCHHS
MDKHApOJHOTO CJIOBAa «airedpa» - «HalcTapmUid po3Al MaTeMaTHKH, BHBYAE
BJIACTUBOCTI 1 BIIXWJICHHS BEJIMYWH, HE3AJIEKHO BiJ] CBOTO KOHKPETHOTO YHCIIOBOTO
3HAYCHHS.

2) «AaropuT™M»

AHrmiiceke — «algorythmy. JlatTuncbke — «algorismusy.

CnoBo «anroputm» HalyJ0 nomupeHHs Hanpukini 20-x pp. XX cT.

3) «Ipio»

3araJibHOCIIOB'STHCBKE - «€».

IMennuk «api6» Bimomuit Tutbku 3 X VII cTOMTTS, X04a IPUKMETHUK «IPIOHMI
sragyetbest Bxke B XI cromitri. [pib - 1ie apiOH1 CBUHIIEBI KYJBKH, 32 JOIOMOTOIO
SAKUX CTPUISAIOTH 13 pyuHHii. KpiM Toro, icHye MaTeMaTUYHHUM TEPMiH, IKUI HA3UBa€
YHUCJI0, IPEJICTABIICHE K CKIAAAETHCS 3 YACTHH OJUHUII.

4) «3agaya»

CrapocnoB'sachke — «zadat» (3agaTn).

CnoBO CHOB'THCHKOTO TIOXO/DKCHHS. Y JTaBHBOPYCHKY MOBY NPHMILIO 3i
CTapOCJIOB'AHCHKOI 1 HaOyo momuperHs B XI cromiTti. 3agaueio Ha3UBalOTh SIKYCh
npobiieMy, sKa MoTpedy€e BUPIIICHHS.

5) «3HaMEHHHK»

JlatuHcbke - "signator" (signa-mipanopu-, -tor-Telb).

IMeHHUK € KaJTbKOIO 3 JJATUHCHKOTO CJIOBa, BBeAeHOH BijomuM y X VIII cromiTTi
JI. MarauipbkuM. 3HaAMEHHUK - «MaTEeMaTUYHUN TEPMiH, 110 O03HAYA€ YUCIO, SKUM
IJIUTHCS 1HILIE YHCIIO.

6) "laTerpan”

Jlatunceke — «integralis, integer» (1K, TOBHUIN).

CrnoBo "inTerpan" sik MmareMatudHuil TepMiH 3'aBuiiocst B 50-70-x pokax. XVIII
CTOMITTS 13 (hpaHIly3bK0i MOBH. Briepiie iioro 03ByuuB mBelapchbKkuii MaTeMaTuk 5.
Bbepnymii, ciuparounch Ha JTATUHCHKUN IMEHHUK.

7) "L[H(I)pa"
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Himenpka — «Ziffer». Ilonscbka — «cyfray. Jlatuncbke — «cifray (moposxHii).
Apabcbke — «sifr» (MopoxkHii, HyIb).

Ile cnoBo cramo akTuBHO BxkuBatucs Ha moudatky XVIII cr. Bono Oymno
3al03WYeHe 4Yepe3 MOJbChbKY YHM HIMEIBKY 3 JaTtuHcbkoro. Y 1703 p. Bmepuie
JOKYMEHTaJbHO BIAOUTO CJOBO «uuppa» — y MNAPYYHUKY MarHuubKoro
«Apudmerukar. Tofil 11e CJI0BO BKUBATIOCS Y CBOEMY MEPBICHOMY 3HAUCHHI - «HYJIbY.
Habararo mi3Hiiie BOHO 1oYajo TPaKTyBaTUCS SIK 3HAK YHCTIA.

SIK MU IEpEKOHAIIUCS, MAaTEMATUYH] TEPMIHU BUPOCTAIOTh 13 CaMOr0 )KUTTA. BoHn
MOYTbh OyTH HE3aMIHHUM IHCTPYMEHTOM Y PI3HUX Tally3sX JIFOJCHKOI JISIIBHOCTI, @
€TUMOJIOTIsl IX CBO€EpIJHA 1 JMBOBMYXKHA, 1 BHUXOJUThH 13 JaBHIX 4aciB, Oyayuu
CIOJIyYHHUM €JIEMEHTOM 30BCIM PI3HHUX MOB.
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APPLICATION OF SOFTWARE COMPLEXES IN TEACHING
MATHEMATICS IN DISTANCE EDUCATION

Natalia Smetankina', Ievgeniia Misiura?, Serhii Misiura'?

! Anatolii Pidgornyi Institute of Mechanical Engineering Problems of the National Academy
of Sciences of Ukraine, Kharkiv, Ukraine
2Simon Kuznets Kharkiv National University of Economics, Kharkiv, Ukraine

3 National Technical University "Kharkiv Polytechnic Institute”, Kharkiv, Ukraine

The issue of organizing the process of teaching mathematics in educational institutions in the
conditions of distance learning has been studied. Extended use of mathematical services is proposed.
Keywords: distance learning, mathematical software environments, educational process.

Modern students belong to a special digital generation. They have new
information processing skills, but may have difficulties with verbal perception. In order
to meet the needs of today's students, teachers must use innovative approaches that
allow them to be actively involved in learning.

One of these approaches in learning mathematics is the use of mathematical
services in the process of teaching mathematics. This allows teachers to present the
material in a clear and accessible way, taking into account the characteristics of this
generation. The use of such services will contribute to interesting and effective classes
that stimulate the active participation of students in the learning process and contribute
to the development of their mathematical skills. Software environments such as math
packages, dedicated math programs, or cloud-based math tutoring services can be
extremely useful tools for educators. They allow you to visualize complex
mathematical concepts, create interactive tasks, and demonstrate different solution
methods. Thanks to these tools, students can better understand the material, improve
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their problem-solving skills and improve the success rate in the educational process.
The use of such software environments helps to improve the quality of mathematics
teaching, creating interesting and exciting lessons. Taking into account the current
situation, educational institutions work remotely. The organization of a continuous and
high-quality educational process in the format of distance learning requires new
methods, means and approaches. Therefore, the use of mathematical services and
interactive devices is a necessary condition for high-quality teaching of mathematics.

The purpose of the work is to study the issue of qualitative organization of the
process of teaching mathematics in educational institutions in the context of adaptation
of mathematical services.

Mathematical software packages MATLAB, Mathcad, Mathematica are used to
solve practical problems and scientific work of students [1]. Mathcad was used to solve
complex mathematical problems that required integration, differentiation or numerical
calculations [2]. MATLAB and Mathematica have been used in scientific research
because they have powerful tools for numerical calculations and data processing [3].

Taking into account the need to use these products for studying mathematics at
different levels of education, the process of their adaptation when teaching
mathematics separately in educational institutions of higher education, such as the State
Biotechnology University, KhNEU, NTU “KhPI” [4].
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BUKOPUCTAHHSA WOLFRAM MATHEMATICA B KYPCI
"KEPOBAHICTD TA CTABLJIIBALLLA"

Tersina CmopuoBa
Xaprxiscokuul HayioHanvHul yHieepcumem imeni B. H. Kapasina, m. Xapkie

3 BukopuctanHsaM Wolfram Mathematica po3poOsieHi BapiaHTH 3aBlIaHb Il JOMAIIHIX Ta
KOHTPOJBHHX POOIT 3 KypCy, Bi3yalli30BaHO PO3B’SI3KH PI3HUX 33724 KEPOBAHOCTI Ta cTadIi3aIil IyIst
HEJHIHHUX CUCTEM Ta CUCTEM BHUIIUX MOPSIKIB.
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Knrouosi cnosa: Wolfram Mathematica, Bizyaizaiiisi, KepoBaHi CUCTEMH, CTaOTI3aITis.

USING WOLFRAM MATHEMATICA IN THE COURSE
"CONTROLLABILITY AND STABILIZATION"

Tetiana Smortsova
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

Using Wolfram Mathematica, problems for homework and course tests were developed, and
solutions for various controllability and stabilization problems for nonlinear systems and systems of

higher orders were visualized.
Keywords: Wolfram Mathematica, visualization, control systems, stabilization.

OnHi€l0 3 AUCHUUIUIIH 32 BHOOPOM HJsi CTYACHTIB 3 Kypcy CHElialbHOCTI
"IIpuknanna maremaruka' € "KepoBaHicTh Ta cTadumi3amisa". MeTor 1boro Kypcy
€ HaJlaHHS MaOyTHIM crieliagicTaM 3HaHb Yy Taiay31 Teopii KepyBaHHS 1 BUKOPUCTAHHS
il METOIB I TOCIIHKSHHS MPUKIaaHuX 3a1ad. OMHUM 13 OCHOBHUX MIAPYYHHUKIB €
HaBYaJIbHUNM TOCIOHMK [1], B SIKOMY BHCBITJICHI TEOPETUYHI NMUTAHHS Ta HaBEICHI
MIPUKIIAIN PO3B’SI3aHHS JESIKUX 3a/1a4.

[Tim vac BUBYCHHSI TUCIUTIIIHA CTYACHTH TaKOK MAIOTh HABUUTHUCS PO3B’I3yBaTH
pPI3HOMAHITHI 3a/a4i KEPOBAHOCTI Ta CTallmizarii JJisi pI3HUX KiaciB KepOBaHUX
cucTteM audepeHiiaibHUX piBHAHB. /|11 TOro, 11106 BOHM Masld Kpalle ysIBIECHHS PO
Te, SIK B110YyBA€ThCS MepexiJ KEPOBaHOI CUCTEMH 3 OJHOTO CTaHy B 1HIIUN, pO3yMUIN
1l polecHy, NoTpiOHa Bizyai3allis po3B’sI3KiB 3a7ady, siKi Oyl OTpUMaHi aHaJITHYHO.
3 MOSBOIO Ta PO3BUTKOM MaTeMaTHYHUX CHUCTeM, Takux sk Wolfram Mathematica,
Maple, MATLAB, MoxIMBOCTI Ui Bi3yasi3allii 3Ha4HO 301IbIIHINCh. [ToOynoBaH1
rpadiku KOOpIUHAT, KepyBaHb, (Pa30BUX TPAEKTOPINA CUCTEM, B CBOIO YEpry, HAJal0Th
HOBUM Marepia 1Jis 00TOBOPEHHS 31 CTyJIeHTaMu i yac 3aHATh. CIij 3a3HaYUTH, 110
0€3 BUKOPUCTAaHHS TaKMX MaTeMaTUYHUX MTAKETiB, MOOY10Ba BIAMOBIAHUX TpadikiB s
CHCTEM HaBITh TPETHOT'O MOPAIKY a00 JJIsl HEMIHIMHUX CUCTEM, IPUHANMHI, € TEXHIYHO
TyXe CKJIaTHOO 3a/1a4€HO.

Sk mpuximan, MOKHa HaBECTH Bl 3ajladl 3 BapiaHTIB JOMAIIHIX OI[IHIOBAHHX
poOIT, SKI TPOMOHYIOThCA CTyaeHTaM. Po3B’sizatu 1mi 3amadi (TOOTO BUIHMCATH
KEepyBaHHS Ta, B JCSIKWX BUIMAJKaX, TPAEKTOPIIO CHUCTEMH, SKa HOMY BIAIOBIJA€E)
MOKHA aHamiTu4yHO. [[ns moOymoBu rpadikiB 3acTtocoBaHo cuctemy Wolfram
Mathematica.

3anada 1. 3HaiiTu KepyBaHHS, sIKe CTAOLII3y€ TaKy HENIHIHHY CUCTEMY

X, = sinxg; + x,,
X, = —X5 COSXq + X3,
X3 = — cos(2x;) sinx; — x, cos(2x;) + u.

KepyBanHns, sike po3B’s3ye€ 110 3a/1a9y, Ma€ BUTIISIT

u(x) = —x; — 3x, — 3x3 — 3sinx; — 3 cosx; sinx;.
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Puc. 1. I'padik crabinizyrouoro
KEpyBaHHS

Puc. 2. I'padixu koopauHaT
cTab11130BaHOT CUCTEMU

. 12 0
3amava 2. 3HalTU KEPYBAHHS, SIKE MEPEBOAUTH TOUKY ( 1 8) B TOUKY ( 0) B CHJIY

. 2
X = —xq —
cucremu{ - t+3° 1 (t+3)?

Xy = x; + (t + 3)%,

3a3HauMMoO, 10 KepyBaHHS, SKe
pO3B’s3y€ 110  3aJady Mae IPOCTHM
pursan — u(t) = 6t — 6,5. Oquak 3agada
JUIST  3HAXO/DKCHHSI  BINMOBITHOT  HOMY
TpaekTopii cuctemu — 11e 3anada Kol as
JIHIAHOT CHCTEMH 31 3MIHHUMU
koe(dillieHTaMH, aHaJITUYHE PO3B’sI3aHHS
SIKOi X04a 1 € MOKJIMBUM, aJIeé TEXHIYHO
JOCUTh CKJIaJHE 1 HE € METOKI KypCy
"KepoBanicTh Ta cTabdimi3aiis".

sz + 3(t + 3)u,

3a gac [0; 2].

1P

Puc. 3. ®a3zoBa Tpa€ekTopisi CHCTEMH

[lix yac 3aHATH BUKOPUCTOBYEThCS Takoxk aHimallis Wolfram Mathematica s

TOTO, 100 BIATBOPUTU PYX KEPOBAHUX CHCTEM.

Kpim Toro, 3a momomororo Wolfram Mathematica 6ynu po3po6iieHi 3amadi 3 ycix
PO3IUIIB KypCy JJIsi CaMOCTIMHOTO PO3B’sA3aHHS CTyAEHTaMU. 30Kpema, 11e 1 3a/1a4i Ha
noOyoBy PO3PUBHUX KEpyBaHb, 1 Pi3HI 3a4adi JUIsi CUCTEM TPETbOr0-4ye€TBEPTOrO

MOPSIAKIB, 1 33141 JIJIs1 HeJIIHIMHUX CUCTEM.
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AHAJI3 JEAKUX ®AKTOPIB, AKI HEOBXIJTHO
BPAXOBYBATHU B OCBITHBOMY ITPOIECI 1P BUKOPUCTAHHI
KOMII'IOTEPHOI'O CEPEJOBHUIIIA JIJIS1 YCYHEHHSA
OB'€EKTUBHUX HEJOJIIKIB CYYACHOI'O JUCTAHIIHHOT O
HABYAHHSA

Karepuna Crenanosa!, Tersna /lenncona?
! Xapxiecokuil nayionanvnuil ynieepcumem ivmeni B. H. Kapasina, m. Xapkis
2Xapxiscorutl nayionanvhutl exonomiunuti ynisepcumem imeni Cemena Kysneys, m. Xapxie

3a yac poOOTH B IUCTAHIIIHHOMY PEKHUMI 3 BUKOPUCTAHHSIM KOMIT FOTEPHOTO CepeIOBHUIIA OyIn
BUSIBJICHI MPOOJeMH BUKOPUCTAHHS PI3HOMAHITHHX JIOJATKiB, Ta, SK HACHilOK, cHhopMynboBaHi
MIPOTIO3MIIIT I0JI0 HOBATOPCHKUX PIIICHB HA IIIAXY J0 ONTHUMI3aIlii 00’ €KTUBHOT MOJIEITI BUKJIaTaHHS
B YMOBAX, II[0 HUHI CKIIATHCS.

Kniouosi cnosa: KOMIT'FOTEpHE CEpEOBUIIIE, TOIATKU, HEJIOTIKH, TUCTAHI[IITHE HAaBYaHHSI.

ANALYSIS OF SOME FACTORS THAT NEED TO BE TAKEN INTO
ACCOUNT IN THE EDUCATIONAL PROCESS WHEN USING A
COMPUTER ENVIRONMENT TO ELIMINATE THE OBJECTIVE
DISADVANTAGES OF MODERN DISTANCE EDUCATION

Kateryna Stiepanova', Tetiana Denysova’
'V.N. Karazin Kharkiv National University, Kharkiv, Ukraine
’Kuznets Kharkiv National Economic University, Kharkiv, Ukraine

During the work in remote mode using a computer environment, the problems of using various
applications were identified, and, as a result, proposals were formulated for innovative solutions on
the way to optimizing the objective model of teaching in the current conditions.

Keywords: computer environment, applications, disadvantages, distance learning.

[Ticns noknayHiB maHjaeMii Ta 3aTpeOyBaHO1 B1IJIaJIEHOI pOOOTH 1HTEPHET-
KOH(EpEHIIll CTalli KOPUCTYBATHUCS BEJIMKUM IMOMUTOM. ICHYIOTH CepBicH
MpUBaTHI Ta HaJaHi rI00AIbHUMU KopropamisiMd. KoxkeH 3 HuX mparte
3a0€3MeYNTH pEJICBAaHTHUN TMOMUT Ha CBI TPOIYKT, TOMY 3MYIIEHUN
KOHKYPYBaTH, T1JIAIITOBYIOUHCH TI1]] TOTPEOH IIJILOBOTO CYyCHIJIBCTBA, ajie MPH
IIbOMY HAacCHpaB/l HE € YHIBEpPCaJbHUM 3aCO00M JjIsl MPOBEICHHS CEPHO3HUX
BiJIcOKOH(EPEHIIiH, a JIUIIIe € 3acO00M B1JICOJI3BIHKIB Ta TPYIIOBUX YaTiB.

JetanpHuil aHami3 MNpoOjieM MOJEpHI3allii OCBITHBOTO CEpeOBHINA B
KOHTEKCT1 MIJBUIIEHHS Ta KOHTPOJA SIKOCTI 1H(GOPMAIIiTHO-KOMYHIKAIHHUX
TEXHOJIOT1M Ta BIPOBAKEHHSI 1HHOBAIIMHUX 3acO0IB Yy HAaBUAJIBHUN MPOIIEC
MicTUTBCS B [l], ane 3amporoHoBaHa TaM TpaHcopMallisi CTOCYETHCS
OCBITHBOTO CEPEIOBHIIA HABYAIIBHUX 3aKJIaIiB Ha 0a3l ICHYIOUUX CHEIIaIbHUX
maTopM.
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B pamkax 11i€i poOOTH MM  PO3TJISHEMO 3arajdbHOJOCTYIIHI Ta
HaWMOMYJIAPHIINI MPOrpaMu JUCTAHLIMHOTO 3B'SI3Ky Ha CHOTOJHIIIHIN JICHb

[2-8]:
Q n | 00
Honatku Google | Microsoft | Lesson- yberLink Vect Cisco
. . Zoom Meet Teams space U Meeting ectera Webex
OcHOBHI kpuTepii
Free | User/min | 100/40 100/ 100/60 25/30 1/1 100/50
$/m 12.5 12 4 20 30 30 13.5
Tapugui | Prel
. User/min | 1000/ 150/00 300/1800 00/00 50/1440 00/c0 200/1440
$/m 18 50 50
Pro2
User/min 250/00 100/1440 00/00
Free -
MudpyBanus AES 256 | AES 256 | AES 256 - WebRTC | AES 256
Paid | E2EE
BiokyBaHHs
3BYKY KOpH- + + + + - + +
cTyBaya
E B.xia 3 Hoctyn3a | Business
€3MEKA | migTeprAKeHHAM + + + - 3anpoieH- only +
(3a/1a 04iKyBaHHSI) HAM (50%)
ID iM’sa
.. Username | mnomira username
Jlorin 3YCTPHL | Gmail ID TMoIITa o1LTa
aposib naposnb aposib
naposnb napoIs
SD: 0.6 SD: 0.5
Xocrt: 4 Xocr: 1
?::;zilz;a Mbps HD: 1.2 . HD: 1.5 1-5 3 253 .
VHD: 2 THmi: 1 VHD: 2 Ixm: 0.3
Min% 7 12 20 20 20 30 30
HaBanra-
JKeHHS Max% 18 25 30 40 20 50 35

XemyBaHHs. [CHyIOTh TPOOJIEMH 13 TIJKIFOYEHHSM /10 IHTEPHETY IiJT Yac
HEeCTaOUIPHUX CHUTYyallli, 1 SKIIO 3B'A30K 30BCIM HE O0OIpBaBCs, HEOOXITHO
CTBOPUTU TEPBUHHY TNepeBipKy dailmiB miag vac 3aavi. Hanpuknan, MokHa
OTpUMAaTH XelI-CyMy BiJ (ailiry, 110 BIANPABISIETHCSA, Bara siKoi Oyjae B KiJIbKa
OauT [9]. Axmno maHi AKOCh 3MIHUTH, Xl 3MIHUTHCS. TaKuM YUHOM, SIKIIO (haiii
I1MCHO OLIbIIIE HE pelaryBaBCs IPUMYCOBO, 3HAYUTh X€IIl BaJIITHUIM 1 MOke OyTH
MPUKAHITUM SIK 3IaHUHN Yy TEPMIH.

KonTpoans He0axanux ejeMeHTiB. [1i1 yac npoBeieHHs] YCHUX CITIBOECIT
TET-a-T€T, KOHTPOJBHUX pOOIT ab0 TEeCT-ONMUTYBaHb, CTYJAEHTH YacTO
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CIIO/IIBAIOTHCSI HA CIIMCYBAHHS Ta BCUIAKI XUTPOII, [0 TOPYUIYIOTh aIEKBaTHY
MOJIeJIb HaBYaHHS Ta MOXYTb OyTH NPUYUHOIO MIATOTOBKU HEKOMIIETEHTHUX
KaHIUJATIB. SIKIIO momepeaHb0 OOYMOBJIIEHO MIX CTOpPOHAMH, TO BHUKIIaJad,
MarO4H JTOCTYT, MOXE TIEPEBIPSATH TE, SIKUMH PECypcamMu YU4e€Hb KOPHUCTYETHCS,
HaMpUKIaj, i 4ac iX YCHOr0 KOJOKBIyMYy.

I'padgiunmii inTepdeiic KopucTyBaYa — CHCTEMA €KPAHHUX MEHIO Ta
J1aJIOTOBUX BIKOH, JIe¢ KOPUCTYyBau OOMpA€E Ty UM IHIILY KOMaHAY (IIyHKT MEHIO,
€KpaHHY KHOIIKY), a apaMeTpy KOMaHAM 3a/1a€, MaHIMYIIOI0UN Bi3yaJIbHUMU
€JE€MEHTaMH Ta BBOJSIYM TMapaMeTpyd Yy dlaJoroBUX BikHaX. Haibinpm
HeOa)KaHUMU 3 TOUKH 30py KOHTPOJIIO CTYIEHTa € BAKOPUCTAHHS TIPOrpam TUITY
RAT (mporpamu Bi3yasmizarlii, 1o J03BOJISIOTh 3aXOMUTH TIJILKH MEBHY 00JIaCTh
a6o BikHO [10]). IIpotumiero 10 RAT € KOHTpOJIb CHHXPOHI3aIlil amapaTHUX
MPUCTPOIB (MHUIIIA, KIaBlaTypa).

3ByKkoBi miaka3ku. ICHye J1Ba OCHOBHUX PI3HOBUIU IIi€1 TPOOJIEMH.
3BYKOBI MiAKAa3KU CMOPOHHIX OCIO, O CTOSTh M03a MEKaMH BUJUMOCTI BEO-
KaMmepu. AJie Takl MiJKa3Ku YyTHI BUKJIAJady, TOMY UIYKaTH NPOTUIII0 HE Mae
CEHCY. 3BYKOBI MiAKa3KH, 1110 3IMCHIOIOTHCS B HABYIITHUKAX 1 He MOdiCcymb Oymu
susBNeHI cliyxom euknaoayda. IIpoTuaiero Moke MOCIyKUTH HaJaHHS 1HPOopMaIi
PO 3BYKOBI MIPUCTPOI Ta aBTOMATHIHE KOH(ITYpyBaHHS MIHIMAJIBHO 3HAYYIINX
3BYKOBUX MPHUCTPOIB BXOY Ta BUXOJY.

Cunxponizauis 31a4i pooir. [Iporpamu 17151 BiieokoH(DEpEHITIN HATAI0Th
3MOTYy KOPHICTyBadaM CHHXPOHI3YBAaTHCS 3 iX KjacaMd 3aJJjisl TOJICTIICHHS
BianparieHHs dainiB. Hanpuknan, y Google Meet, € cuHxXpoHizaliis B
cepenoBuiii G-Suite, 1110 1a€ 3MOTy MIBUIKO HAJICUIIATH (paiijid Ha MEPEBIPKY.

Be0-kamepu. /{151 cTyneHTIB, IO HE MalOTh BeO-Kamep, Kl B CBOIO Uepry
IIMPOKO BUKOPUCTOBYIOTHCS JJIi KOHTPOJISL CTyJIeHTa (B1J1€0-CHIIKYBaHHSI 1]l
Jac MePEeBIPKHU 3aCBOEHOTO MaTepially; BUKOPUCTOBYIOTHCS ITiJT YaC MPOBEACHHS
3QJIIKOBUX Ta €K3aMEHAI[IMHUX pOOIT), TO IparMaTUYHUM BUXOJIOM € O€30ILJIaTHE
HaJIaHHS YHIBEPCUTETOM BeO-KaMep il JOTOBIp MOBEPHEHHS.

I'padiuni nnanmern. [ OUIbII MPaKTUYHOTO BI3YaJIbHOTO MOSICHEHHS
HEOOX1THO 3ampOBaJUTH OOOB'S3KOBE BHKOPUCTAHHS TIpadiuHMX TUIAHIIETIB.
Jlnst rpadiuHUX TJIAHIIETIB 1ICHYE ITUPOKUNA CIIEKTP MPOrpaMHOTO 3a0e31eUeHHS,
Hanpukiaa, Xournal++. s marematudaux Gopmyin mig rpadidyHuil MIaHIeT
MOXYTh OyTH BHUKOPUCTAaHI CIHeEIliaji30BaHl TporpaMu ISl Bizyasizalii
MaremaTuyHux ¢Gopmyn abo reomerpii B LaTeX crtumi. Kpim Toro, 3pydHo
BUKOPUCTOBYBaTH, Hanpukiaa, OneNote — nng Windows, MathPad — nns 10S.
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STEM-OPIEHTOBAHWH MIAXIJ IO HABUAHHS
MATEMATHYHUX JUCHUILIIH CTYJAEHTIB KOMII'IOTEPHUX
CHEIIAJIBHOCTEM

FOpiii Tpuyc

Yepracvkuii OepacasHuti mexHono2iyHull yHieepcumem, m. Yepkacu

VY nochimxeHHi 00rpyHTOBaHa AOLUIBHICTH BIpoBamxkeHHS STEM-0pi€eHTOBaHOTO MiAXOMY Y BHILiH
IIKOJI, 30KpeMa Yy HaBYaHHI MAaTeMAaTHMYHHUX JMCIUIUIIH CTYIACHTIB KOMITIOTEPHUX CIEIiaJbHOCTEH,
MIPOAHAITI30BaHO TIPOOJIEMH, 1110 TAIEMYIOTH IIeH TIpoIlec, Ta 3alPOIIOHOBAHO JCSIKI MUISIXH iX BUPIIICHHS.

Knrwouosi cnosa: STEM-ocBita, STEM-opieHTOBaHMA MiAXiJ, BUINA INKOJA, MaTeMaTU4HI
JTUCITUTIIIHA, KOMIT IOTE€PHI CIIeiaIbHOCTI.

A STEM-ORIENTED APPROACH TO THE TEACHING OF
MATHEMATICAL DISCIPLINES FOR STUDENTS OF COMPUTER
SPECIALITIES

Yurii Tryus
Cherkasy State Technological University, Cherkasy, Ukraine

The study justified the feasibility of implementing a STEM-oriented approach in higher education, in
particular, in the teaching of mathematical disciplines to students of computer specialities, analyzed the
problems hindering this process, and proposed some ways to solve them.

Keywords: STEM education, STEM-oriented approach, higher school, mathematical disciplines,
computer specialities.

STEM-ocBiTa chOrojiHi Ha0yja BEJIUKOI MOIMYJISIPHOCTI Y PO3BUHEHUX KpaiHax
cBity. ToMy, HE BUMIaJAKOBO, 1 B YKpaiHi OCTaHHI pOKH IIbOMY 1HHOBALITHOMY TI1JIX01y
B OCBITI IPUAUIETHCS 3HAYHA yBara Ha BCIX ii pIBHSX: B1JI MOYATKOBOi, CEPEAHBOI 1
CTapIIO] A0 BUIIO1 IKOJIU.

PedopmyBannss ocBitu B STEM-HanpsiMi moB’si3aHE 3 BUPIIICHHSAM TaKUX
BXUIMBHUX IPoOseM: ToOalibHI CyClisibHI MpodsieMu; AediuuT podounx Kaapis, L0
BHMAara€e CUCTEMHU KOMIUIEKCHUX 3HaHb, YMIHb 1 HABUYOK, 10 BIJMOBIJAI0Th BUMOTaM
iHpopMariiiHoro cycninscTBa; nonuT Ha STEM-mpodecii, siki € HEOOXIAHUMH IS
PO3B’sI3aHHS TII00AJIbHUX TEXHOJIOTTYHUX 1 €KOJIOTTYHUX mpoosiem [1].

AHam3 ICHYHOUMX pI3HOMaHITHUX miaxofiB A0 STEM-ocBiTH, SIK Cy4acHOTO
OCBITHBOTO (p€HOMEHA, CBITYUTH MPO T€, IO i BIPOBAKEHHS CIpSIE€ MiJABHUILEHHIO
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SIKOCT1 HAaBYaHHS JIUCIMIUIIH, SK1 BIJIHOCSITHCA JI0 HAyKH, TEXHOJIOTi, 1HXEHEpii Ta
marematuku. Meta STEM-ocBitu — kommuiekcHe npocyBanHs STEM Ta cunepris
3yCUJIb YYaCHUKIB OCBITHBHOTO MPOIIECY Ta COLIAIBHUX IMAPTHEPIB 11010 3a0€3MeUCHHS
MOJIOJII MILIIHUM TE€OPETUYHUM (YHIAMEHTOM, SIKMW NacTh iii 3MOTy 3ampONOHYBaTH
1HHOBAIIIIH1 pilIEHHS MPOOJIEM CYCIIJICTBA Ta CBITY, MOEIHABIIM HAYKY, TEXHOJIOT1I,
1HKEHEPII0 Ta MaTEMATUKY 3a/J1s1 33JJ0BOJICHHS CYCIUJIbHUX MOTPeO Ta mparHeHs [2].
Peanizaris STEM-ocBiTH 3AIMCHIOETECS Yepe3 PO3BHUTOK BHCOKOOPTaHI30BAHOTO
muciieHHsT 1 STEM-KOMIIETEHTHOCTEN, IO TICHO TMOB’Si3aHI 3  KIHOYOBUMH
KOMIIETEHTHOCTSIMU HaBYaHHSI BIIPOJIOBXK KUTTS [3].

STEM-ocBiTa, nopsj 3 GopMyBaHHIM MPUPOTHUIO-MATEMATUUYHUX 1 TEXHIYHUX
3HaHb, PO3BMBAE Yy 3100yBa4yiB OCBITM HABUYKM KPUTUYHOTO MHMCIICHHS, BMIHHS
PO3B’s13yBaTu MpoOIeMU, KOMyH1Ka0eIbHICTh, aKTUBHY KOMYHIKAlli10, KDEaTUBHICTh Ta
pobory B komaHai. STEM-HaByaHHS Mae€ WIICTh eTamiB: NpoOJeMHA CHUTYallis,
AOCIIPKeHHsT Mpo0ieMu, OOTOBOPEHHS, MPOTHO3YBaHHA Ta OynoBa, MepeBipka abo
TEeCTyBaHHA 1 OIIHKa pe3yibrary. Lli eramu € OCHOBOIO Il Opradizailii MpOeKTHOT
TUSITBHOCTI 37100yBaviB OCBITH.

BpaxoBytoun ckazaHe, MoxkHa 3a3HauuTH, 1m0 STEM-opieHTOBaHU mmiaxif
JOIIITLHO ~ 3aCTOCOBYBaTHM MPU  IMIJATOTOBII  MalOyTHIX (QaxiBmiB y Tamy3si
iH(pOpMaILIHUX TEXHOJOTIM, SKHUX TOTYIOTh Ha KOMIT IOTEPHUX CIelialbHOCTIX
YHIBEPCHUTETIB, 30KpeMa Ha OCBITHBOMY PIBHI «OaKayiaBpy.

AHaJti3 BITYU3HSHOI HAYKOBO1 1 METOAMYHOI JIITepaTypH MoKa3as, 1110 MpoodiieMam
BripoBa/pkeHHS STEM-0pi€eHTOBaHOTO MiAXOMY Y BHUIIKA MIKOMI, HA BIAMIHY BIJ
IIKUIBHOI OCBITH (IMB., Hanpukiad, [2], [4]), OpuAUSIETECS HEAOCTaTHS yBara, y
MOPIBHSHHI 3 JAOCHIIKEHHSIMHM, 1110 MPOBOAATHCA 3apyODKHMMHU HAyKOBISIMH (JIMB.,
Harpukian, [5], [6]).

Otxe, nocnimkenHss STEM-opieHTOBaHOTO MiIXOAy A0 HAaBYaHHS y 3aKiajax
BUIIOI OCBITM YKpaiHM € akKTyaJbHOIO COIaJIbHO 3HAYYIIOK MPOoOIEeMOIo, MO0
noTpeOy€e PO3BIIOK SIK HAYKOBIIIB, TaK 1 MPAKTUKIB IIOA0 MHTaHb, MMOB’S3aHUX 13
cyTHicTIO i 3micToM STEM-ocBiTH, dopmamu 1 MeToamH ii peanizaiiii y popMasbHiii
1 HeopManbHiN BUIIIN OCBITI.

Mema Oocnidocennss — TIpoaHajizyBaTu MpoOsieMu BrpoBakeHHs STEM-
OpPIEHTOBAHOTO MIAXOAY Y BHWIMIM IIKOMI, 30KpeMa y HaBYaHHI MaTeMaTUIHUX
JUCLMIUTIH CTY/IEHTIB KOMIT IOTEPHHUX CIEIialbHOCTEH, Ta 3ampONOHYBaTH JEsKi
IUISAXH X BUPIIICHHS.

B ocHOBy gocmimkeHHs MOKIaAeHo Te3y mpo Te, 1o STEM-opienToBaHmil miaxia
710 HaBYaHHSI MaTEMaTUKU XapaKTePU3YETHCS MOEIHAHHAM MIKJIMCUUILIIHAPHOCTI Ta
NPaKTUKO-OPIEHTOBAHOCTI;  BHM3HAYA€ThCA AK mpouec (HOpPMYBaHHS  HHU3KU
OCOOHMCTICHHUX SIKOCTEH MOJIOA1, 10 BU3HAYAE IX YCHIIIHICTh HA PUHKY Ipalli: BMiHHS
HABYATHCS BOPOAOBXK KUTTS, KpUTUUHE MUCIICHHS, CACTEMHE MUCJIEHHS, TBOPYICTb,
THYYKICTh, YMIHHS TpaIlOBaTH B KOMaHl, 3[aTHICTh /O CHIBMpall, 3AaTHICTb J0
PO3B’sI3aHHS KOMIUIEKCHUX TTpo0sieM, Toio [7].
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Y nocmimxenHi peanizamis STEM-opieHTOBaHOTO MiAXOAYy Y HaBUYaHHI
MaTeMaTHYHUX JUCHUIUIIH TPYHTYETHCS HAa  TNPUHIUIAX  IHTETPATHBHOCTI,
CHCTEMHOCTI, IHTEpaKTUBHOCTI, MPAKTUKO-OPIEHTOBAHOCTI, aJIalITUBHOCTI,
TEXHOJIOTIYHOCTI, He(hOpMaITbHOCTI [8§].

Peanizatiss STEM-opieHTOBaHOTO M1XOY O HABYAHHS TPUBAE IPOTATOM YChOTO
KUTTS JIFOIWHU, PEaNi3ylodd TMPUHIMIN HEMEePepBHOI OCBITHM W 3MIHIOIOYH 3MICT
HABYaHHS Ha yCIX piBHAX (popmanbHOi OcBiTH, 30KpeMa y Buiii mkoiai STEM-ocsita
MOTJIMOIOETHCS 3aBASKH (haxOBUM IIpeaMeTaM; HaOyBae xapakTepy 0OCOOUCTICHOTO Ta
KOMaHHOTO BUKJIUKY IIIOJI0 CaMOMI3HAHHS 1 camopeani3aliii.

OpHi€0 3 NPUYMH MOBUIBLHOTO BOpoBamkeHHs STEM-opieHTOBaHOTO MiAXOMy
JI0 HAaBYAHHS y BUILINA KO YKpaiHU € BIICYTHICTh MiATOTOBJICHUX KBaTi(hiKOBAHUX
(axiBIIB cepell HAyKOBO-TEJAroTiYHUX MPAIIBHUKIB 3aKJIajiB BHUIIOI OCBITH, SKi
MarTh c(hOpMOBaHi KOMIIETeHTHOCT1 y cepi STEM-ocBiTH.

Bupimennto 1iei npobiaemu Oyae crnpusti kKypc «STEM-ocBiTa B TEXHIYHOMY
YHIBEpCUTETI», 110 po3podisieTbes B UIATY 3a yuacTio aBTOpa y Mexax mporpamu
Erasmus+ 1 mpoekty «MOOC-based micro-credentials for teacher professional
development» (CRED4TEACH), 101082858, y saxomy OepyTh ywactb 15
yHIBepCcHUTETIB 1 ycTaHoB 3 7 kpaiH (AnOanis, Ectonis, Himeuunna, YopHoropis,
ITopryramis, Typeuunna, Ykpaina). Mera HaB4aHHS Kypcy — chOpMyBaTH y HAyKOBO-
MeJaroriYHNX MPAIiBHUKIB TEXHIYHUX yHIBepcuTeTiB ysaBiaeHHS npo STEM-ocsiry,
1CTOpIrO il BUHUKHEHHS, MOKJIMBOCTI Ta 0coOmMBOCTI BUukopuctanus STEM-ocBith y
BUIIIN IIIKOJIi, PO3BUHYTH y HUX 3[IaTHICTh BUKOPHCTOBYBATH TEXHOJIOTII 1 pecypcH
STEM-ocBiT y mnpodeciiiHiii aispHOCTI. Y JA0MOBiAI OUTbII AeTanbHO Oyne
npeacTaBiieHo 3MIcT Kypcy «STEM-ocBiTa B TEXHIYHOMY YHIBEPCUTETI» JIJIsI HAYKOBO-
NeJaroriYyHuX MpaIiBHUKIB, a TaKOX J0CB1 BukianadiB Y TY 1mo10 BUKOpUCTaHHS
enemeHTiB  STEM-ocBiTH Tpu  BHKJIAJaHHI MaTEeMaTUYHMX JUCIMIUIIH Ha
KOMITIOTEPHUX CHEIIaJbHOCTAX, 30KpeMa Ha CHellaIbHOCTIX 122 — KOoMIT FOTepHI
Hayku 1 124 — cucTeMHU# aHai3, e 3HauyHa yBara npuauisieTbecsl PyHIaMeHTaIbHIN 1
MPUKJIAJIHIF MaTEeMaTUYHIN MiArOTOBII CTYICHTIB.
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NUMERICAL DIRECT LAPLACE TRANSFORM

Halyna Tuluchenko, Vladyslav Berezhnoi
National Technical University ‘Kharkiv Polytechnic Institute’, Kharkiv, Ukraine

A Maplet-application has been developed for performing approximate direct Laplace transform
using composite quadrature formulas that use orthogonal polynomials expansions. The application
has a modular structure, which allows to supplement the library of used quadrature formulas. It is
intended to use the application in the educational process and to conduct computational experiments
in scientific research.

Keywords: Laplace transform, orthogonal polynomials, composite quadrature formulas.

In mathematics the minutest errors are not
to be neglected.
Isaac Newton

When the image function in Laplace Transform cannot be obtained analytically,
approximate methods of its construction are used.

Numerical methods for calculating improper integrals that relate to the Laplace
transform can be divided into two groups.

The first group of methods includes those in which the semi-finite integration

interval is translated into the segment [0, 1] by means of substitution: ¢ = —lnu
The second group of methods includes those in which the numerical integration is

performed on a semi-finite interval [0; +oo) :

In the work of Canadian scientists [1], it is proposed to use Simpson's composite
quadrature formula to approximate the improper integral in the direct Laplace
transform.

In this study, a hypothesis was put forward about the possible positive impact of
the use of precisely composite quadrature formulas of the Gauss type using orthogonal

182



Legendre and Chebyshev polynomials. In contrast to the example of using the
composite quadrature formula of Simpson known from the literature [1], the knots of
these quadrature formulas do not coincide with the ends of the component segments of
the integration segment. This fact was supposed to eliminate the negative impact of
replacing a variable using a logarithmic function.

To conduct computational experiments, a Maplet-application 'Numerical Laplace
Transform' was developed using the specialized Maplet Builder (fig. 1).

Obviously, approximate methods of construction are advisable to use in cases
where the image function cannot be found analytically. But then there is no way to
compare the accuracy of the approximate solution with the exact solution.

Therefore, for computational experiments, we used original functions for which
image functions can be found analytically:

int sin2+t
2 e "sint, sint, tcost, > , ,Jo ().
e, e sin cost, — - o ()

The choice of functions for computational experiments was determined by the
possibility of comparing our own results with those of the authors of [1].

The accuracy of an approximate expression of a function-image in an application
is evaluated by the value of the average square deviation of the graph of the
approximate function-image from the graph of the exact function-image:

L] . :
§t=—— [(mep) Fun(P)) dp, (1)

where F, ..(p) —exact expression of the image-function;
F,,,.(p) —approximate expression of the image-function;

[C; d ] — the segment over which the comparison is made.

¥ Numerical Laplace Transform X

Original function |sint)t Original function |ex(-0.270)"sin(t)
Types of quadrature formulas Types of quadrature formulas
16 H 09
© Composite Simpson's formula | _) Composite Simpson's formula
14 Lo
*) Composite Gauss-Legendre formula i | (O Composite Gauss-Legendre formula o7
06 |
. 0 .
) Composite Gauss-Chebyshov formula ©) Composite Gauss-Chebyshov formula 05 '
L 04
® | () Laguerre formula
) Laguerre formula 08 g - |
02
1 r 32 01
Number of Knots 16 02 Number of Segments
2 3 4 5
| Degree of Polynomial |5
Estimate of Error  .2402065214e-2 i i = i
Comments o Estimate of Error |.1983818102e-4
["cale | Clear Close I ["Cale | Clear Close

Figl. Examples of changing the application interface according to the parameters of
quadrature formulas: a) composite Simpson’s formula; b) composite Gauss-Legendre
formula
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Computational experiments confirmed the hypothesis for the original functions
that are not oscillating or have damped oscillations.

The quadrature formula of the Gauss-Laguerre type also has certain advantages in
terms of convergence speed, since it does not require preliminary replacement of the
variable with a logarithmic function.
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JIO ICTOPII TA CbOI'OAEHHOCTI BUKJIAJJAHHS MATEMATUKH
HA ®IBUYHOMY PAKYJIBTETI XHY IMEHI B.H. KAPA3IHA

MuxkoJjia YibsiHOB
Xaprxiscokuu HayioHanvHul yHieepcumem imeni B. H. Kapaszina, m. Xapkie

HaBoasiThes criorany mpo BUKJIQJIaHHS MaTEeMaTHYHUX AUCIUIUTIH Ha (Bi3udHOMY (haKyJIbTeTl
Haloro YHiBepcuteTy y cepenuni 1980-x pokiB, mpo BUKJIQAAa4yiB MaTeMaTHUYHUX TUCIMIUIIH THUX
POKIB 1 ChOTOJICHHSI.

Knrouosi crosa: reomeTpis, icTopis, MaTeMaTHKa, aHaTi3, anreOpa, THIHHIA.

ON THE HISTORY AND PRESENT CURRENTNESS OF
MATHEMATICS TEACHING AT THE FACULTY OF PHYSICS OF
V.N. KARASIN KhNU

Nikolai Ulyanov
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

Reminiscences of the teaching of mathematical disciplines at the physics faculty of our University in the
mid-1980s, about the teachers of mathematical disciplines of those years and today are given.
Key words: geometry, history, mathematics, analysis, algebra, linear.

Bin 6epemucsa conosoii

ymeepacoae J[y608oii.
Onexcanop YopHomopouk,
cmydenm 1985 p.
«Ha marani moka3zan, yuM OepeThCsl 1HTErpam» - TaK PO3MOYUHAETHCS IS
HeBennuka noesis. [ificno mu noctymwm a0 XY imeni O.M.I'opskoro y 1985 p.
MaremaTuuHUN aHaNi3 HaM CIIOYaTKy YMTaB MoIonui Bukiagad KamwuHin, a 3romom
npuiiioB B.K.J[yboBuii, iurara npo sKoro i HoCTaBleHa, K emirpad, a TpPOXu 3roIoM
Opiit  MuxaitnoBuu [lrokapeB. IOpiii MuxailioBud KazaB «KOMIUIEKCHUI» 3
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Harojocom Ha 2-Mmy cio3i. Takox BiH Telnopa HazupaB Teitndopom. Tpoxu 3romom s
Ai3HaBcs, 110 Oyo 2 mkoinu —y Mocksi Ta y JIeHiHrpasi, came B O/IHIM 3 HUX TOBOPUIIH
Ha (paHIy3pKuil MaHep. Tak 1 Kaxy J0C1 «KKOMIUIEKCHUI, Teinopa He ClipuiiHsIB.

AHaNTUYHY TEOMETpi0 y Hac BUKIangaB Muxaino ®enoposud bescmeprHuid,
SKUH 3r0JIOM CTaB JUPEKTOPOM OOUHCIIIOBAIBHOTO LIEHTPY. Muxaitno denopoBud Toro
yacy OyB nyxe 3axoruieHuit Ban nep Bapaenom, MaOyTh roTyBaBcs 710 2-T0 CEMeCTpy
— 710 JdiHiiHOT anre6pu. BiH BoAMB HAc micisl 3aHATH BBEUOpl y BUIbHI aynuTOpii Ha
MexMari 1 HaMmaraBcs posrnoBijiatu no anredpy Ban nep Bapaena. lllock mantoBaB Ha
moi 1 ka3aB — «Lle x Mo)kHa 3p03yMITHY.

VY apyroMy cemecTpi 0 HAaC MPUIIIOB HOBHM BUKJIa/1ad MaTeMAaTUYHOTO aHAI3Y
— 3unHoBuid CamonioBud ArpaHoBudY. 3uHOBHM (CaMOJIOBHY BECh Yac 3rajiyBaB
DiXTEHTOMbIIA, 1 Y MEHE CKIIATO0Ch BPAXKEHHS, 1110 DIXTEHTOJIbL — 1€ BEPIIIMHA. 3TO/IOM,
KOJIY 51 CaM CTaB BUKJIQIaTU MaTeMaTHUKYy, 51 aictaB DiXTEHIroblia 1 Jye 6araro Opas 3
HBOTO JIUIS TIIITOTOBKH JIO0 CBOiX 3aHATH.

3unoBuii CaMOIOBUY MI3HIIIE YUTAB HaM CHEIKYpPC 3 aCUMITOTUYHUX METOIB,
KOJIU MU Bxe Oyiu Ha Kadenpi TeopeTudHoi Hi3uku. Y HpOro Oyiia HaBITh HOTO BiacHa
METOANYKA.

3apa3 npo BCiX BUKJIAAA4iB 3ralyl0 3 BEJIUKOIO TEIJIOTOIO 1 AYXKE 1M BASUHUM.

SIKoCh, KOJIH 5 TUIBKY [OYAB MPAIIOBATH ACUCTEHTOM, Y METPO 3ycTpiBcs 3 FOpiem
MuxaiinoBuueM JlokapeBuM, SKU MEHI 3ampONOHYBaB Opa3y B3ATH KHUTY
O.4.XiHunHa «8 JEeKIiid 3 MaTEMaTUIHOTO aHaTI3Y».

Taxk ckianoch, o 3apa3 s 3HOB OTPaANuB A0 YHiBepcuteTy. [I[puuomy BuKIIamao
Ha Kadeapl BUIIOI MaTeMaTUKu. MpiaTu Tpo 11e s HiKoiau 1 He mir ou. Ilepuie, mio
3HANIUIOCH Ha noiu4il madu y kadeapaibHii KiMHaTi, - ToMuk B.I.CmupHOBa, fioro
KypcCy BHILOI MaTeMaTUKU. Y MeHe OaTbKIBChKI KHIKKH, A€ Il TOMH 4OpHi. Tak 110,
TOTYIOYMCh 10 JiHIMHOI anrebpu 3a CMHUpHOBHM, s cebe MOXY BBaKaTu
YOPHOKHIKHUKOM, a Ha Kadenpi CMUPHOB — OIIMCKyde OLIHIA.

Tyt s pi3naBcs, mo 3uHOoBHI CaMoIOBUY ATpaHOBUY HE MPOCTO OyB HAIIUM
BUKJIaJaueM MaTaHajli3y 1 He TUIbKH, a OyB 1 MEPIIUM 3aBiayBadeM Kadeapu BUIIO1
matemaruku, a B.K./[yOoBuii 3aBigyBaB kadeaporo y HaI Jac.

ITorim 3aBimyBaueM kadeapu Bumoi maremaTuku ctaB IOpiit MuxainoBuy
J{roxapes.

Moim kyparopom 0yB Cepriit MukonaiioBuy 3MHEHKO.

3apa3 s 3aiimMaro ioro mocamay 1 BoiB O6u, 1106 Cepriit MukojgalioBUY OBEPHYBCS
Hazaq. Moxe 11e KOJIUCh 1 TPanmuThCsl.

Yac ize 1 kadeapa po3BUBAETHCA. 3’ ABIISIOTHCS HOB1 CTYACHTH, MOJIO/b. MalOyTh
gac MOJIOAMM NPUXOAWTH 1 BUKJIAQAaTd Ha Kadeapi, TMM OuIbIIe, MO0 MOJOAUX
o0apoBaHUX CTYNEHTIB Ha HamoMy (akylbTeTi HeMano. Xo4ya O 3rajatd Hamioro
NEPILOro BUKIIagaya MaTeMaTH4HOro anaiizy Kamunina.

3aKJIMKa MOJOAUX JIOAEH, HE ITOCHIIIATH BiAMOBISTHCH, SKIIO IM HaJiiae
IIPOTMO3UILIS 3ATMIIIUTUCH Ha Kadeapi, abo Bukiaaaru. «He 6oru ropiku 00KUTrarThy,
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- K Ka3aB 3aBKJIM Ha BIIKPUTTI KOH(]epeHIi BiMChKOBO-HAYKOBOTO TOBApPUCTBA
KypcaHTiB Haml Bukiagad (izuku Pipkare ['antpaxmanoBuu Banees, y 3aknani, fe s
MOYMHAB MPAIIOBATH BUKJIA1au€M.

TananoBuTa MONOAL My’KE JOMOMAarae MEHI MPOBOAUTH 3aHATTA. Taki 3aHATTS
poxoAsaTh y (hopMi O1HAPHOTO 3aHATTA y *KBaBiH, kuBi arMocdepi. Jlo pedi 1HKOIH
MOYMHAETHCS AYXKE )KBABE CIUIKYBaHHS YKPATHCHKOIO MOBOIO, IO TEX MPHUEMHO.

[s xondepeniis npucesueHa nam’sti akagemika O.B. Iloropenosa. Sk TyT He
MpPUTaIaTH HAITy IIKOIY 1 Hallly BUUTEIbKY MaTremaTuku Banentuny CepriiBay [lapy.
I1e >k BoHA HaM Ka3aja, o JOBOAUTKLCS Ti XOAUTH Ha TiABUIIIEHHS KBamidikarii [1] mo
akazemika [loropenosa, y sikoro BoHU 3a ii 3MicTOM MaOyTh OyJin 3aKOXaHi.

o peui IloropenoB OyB BuKIagaueM 1 Moro 0Oarbka, ioro ¢otorpadii € y
0aTpKIBCHKOMY BHITyCKHOMY anbOomi. | mu gacto 3yctpivanu Onekcisa BacunpoBuua 3
BYCHUKaMH, OyIy4H CTyICHTAMH.

JIITEPATYPA

1. O.B. Iloropenos. I'eometpisi. Iligpyunuk aas 6—10 kiaciB cepeaHboi mkoiaun / K:
«PanmsHCBKA mkonay, 1983. 270 c.

WMOBIPHICHI MOJEJII BOMOBUX I SIK 3ACIE HIABUIIIEHHS
MOTHUBAIIIL KYPCAHTIB ITIPU BUBUEHHI MATEMATUKH

Oaexcanap Pypcenko, Harauais YepnosoJ, l'anuna boopunbka
Xapxiscokul Hayionanvrutl yieepcumem Ilosimpanux Cun imeni lsana Kooceoyoa,
M. Xapkig

B po0Ooti 3ampornoHoBaHa METOAWKA BUKOPHCTAHHS IMOBIPHICHOTO MiAXOIY IO CTBOPEHHS
Mozenei OoioBux mii. IlpencraBiieHy METOAMKY MOIIJILHO BUKOPHUCTOBYBATH TPHW BHUKJIAAaHHI
MaTeMaTHUHUX JuciuIutie “Teopis #MoBipHOCTEl”, “MapkiBcbki mporecu”, “MaTtemarnune
MOJICJTFOBAHHS Ta OINTHUMI3aIlis JAOCIIKEHBL TOIIO y BHIMUX BIMCHKOBHX HABYAIBHHMX 3aKJIaax
(BBH3).

Knrouosi cnosa: MapKkiBChbKHI MPOIEC 3 TUCKPETHUMH CTaHAMHM 1 HETIEPEPBHUM YacoM, Tpad
CTaHiB, cucteMa audepeHuiadbHUX piBHAHL KoiMoropoBa, I1HTEHCHBHICTh, e(eKTHBHA
CKOPOCTPLIBHICTh, 00MOBA OAMHUIIS.

PROBABILITY MODELS OF COMBAT ACTIONS AS A MEANS OF
INCREASING THE MOTIVATION OF CADETS IN MATHEMATICS

Oleksandr Fursenko, Nataliya Chernovol, Halyna Bobrytska
Ivan Kozhedub Kharkiv National Air Force University, Kharkiv, Ukraine

The work proposes a method of using a probabilistic approach to creating models of combat
operations. It is advisable to use the presented methodology in mathematical disciplines "Theory of
Probability", "Markov Processes", "Mathematical Modeling and Optimization of Research", etc. in
military universities.
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Keywords: discrete state and continuous-time Markov process, state diagram, the system of Kolmogorov
differential equations, the intensity, effective rate of fire, combat unit.

IIpu BuknaganHi MarematuuHux aucuuiuiic y BBH3 norinsHo 3Bepratu yBary
Ha TIpodeciiiHy CIPSMOBAHICTh 3MICTY BIAMOBIAHOTO Marepiamy. Po3risa moneneit
OOMOBHUX i HA 3aHATTAX 3 KypCaHTAMHU CITPHSE X MOTHBAIII1 BUBYATH 111 JUCITUTUTIHH,
JIEMOHCTPY€E 3acO0M BUKOPUCTAHHS MaTe€MaTHUKH NpPHU BUpIIMICHHI OOWOBHX 3ajad, a
TaKoXX TOTye MaiOyTHIX o@ilepiB 10 BUPIMICHHA 3aBOaHb CTPATETIYHOTO Ta
TaKTUYHOTO IIaHyBaHHSA. OJHUM 13 HaIPSMKIB CTBOPEHHS Mojelie 00MoBUX Ail €
WMOBIpHICHUH, IKUW BpaXOBY€ BUMAAKOBICTb MOAIN. Y CydacHHX HAyKOBUX JpKepesiax
TaKMi MIOX11 MOXKHA 3HAWTH, Hampukiag, B poborax [1-4]. B mmx poborax
PO3MIISAIa€ThCS TOOYI0Ba UMOBIPHICHUX MOJENei O0MOBUX /Iiil 3a PI3HUX MOYATKOBHUX
YMOB, aJie He MPeICTaBIeHa BIANOBIIHa METO/IMKA PO3B’I3aHHS MPUKIIAIIB, IKy MOXKHA
Oysio O ITiJTICHO 3ampoOIOHYBaTH KypcaHTam. JlaHa poOoTa cTBOpeHa Ha OCHOBI CTATTi
[5] Ta mpencraBisie METOAUKY TOCTIKEHHS Mojeiel 00MOBUX Jii 3a JIOMOMOTOIO
HMOBIPHICHOTO MiIXO.Y.

Posrnsimaerbest 3a1aya B HACTYMHINM MOCTAHOBINI: BiJIOYBa€eThCs O MK JABOMA

yIpyIyBaHHSAMU: CTOpOHOIO 1 1 cTtoponoto 2. Ctopona 1 Mae B CBOeEMY CKJaji M

OJTHOPITHUX OOMOBUX OJIMHUIIB, CTOPOHA 2 Ma€ N, OJTHOPITHUX OOMOBUX OJIMHUIID, HE

000B’SI3KOBO OJHOPIIHMX 3 OOMOBUMHU OWHHUIISIMU CTOpoHU 1. Bimomi edexTuBHi
CKOPOCTPUIBHOCTI CTOpiH 1 1 2, BiAMOBIAHO. BBakaeThcs, 0 OAHUM MOCTPLIOM
MO>KHA 3HEIIKOJAUTH HE OLIbIIIe, HIXK OHy 00MoBy onuHuIo. Kpim toro, inpopmaris
PO BPaXKEHHS 111711 BIACYTHS 1 IEPEHIC BOTHIO HE B1J1I0YBAETHCA (TOOTO OOCTPUIIOIOTHCS
1 BXXe BpaxkeHl OOHOBI onuHUIN). 3aBISKH OCTaHHIM yMOBI Iieil 01l B miteparypi
Ha3UBAOTh ‘‘ToraHoopra”izoBanuM 0OoeM”. IloTpiOHO 3’sicyBaTu HMOBIPHICTh
MEePEMOT'M KOXKHOI CTOPOHU 1 MaTeMaTU4HE CIOJIBaHHS KUTBKOCTI OOMOBUX OJWHHUIIb
KOXKHO1 CTOPOHH, 110 3aJIMIIATHCS HEyPa)KEHUMH B KiHIII OO¥0.

Jlns BuknaganHs Marictpantam BBH3 po3risimaersest Bunagox N1 =3, N2 =2.A

came, B OCHOBI PO3IJISIHYTOI METOJIMKH 3allPOMIOHOBAHO HACTYITHI KPOKH PO3B’sI3aHHS
(BUXOmsuM 3 TOTO, IO B CHUCTEMI MPOTIKAE MAPKIBCHKUW MPOIEC 3 JHUCKPETHOIO
MHO)XHHOIO CTaHIB 1 HETIEPEPBHUM YacCOM):

1) po3mIsiHYyTO CTaHM BiAMOBIAHOI CUCTEMH; 2) MOOyI0BaHO rpad 13 yKazaHHSIM
IHTEHCUBHOCTEH MpU MEPEXo/il B CTaHy /0 CTaHy; 3) BUIKCAHO BIANOBIAHO rpady
cucteMmy nudepeHIiaibHuX piBHSAHb KojMoropoma 3 BIJANOBIIHMUMH IOYaTKOBUMHU
yMoBamu; 4) BKa3zaHO PO3B’s3KM OTpUMaHO1 3amadi Komri; 5) oTpuMano WMOBIPHOCTI
KIHIIEBUX CTaHIB CHCTEeMHU; 6) BUIHUCAHO (QopMylIH OOUYMCICHHS HWMOBIPHOCTEH
MEePEMOTH KOJKHOI CTOPOHHU 1 MaTeMaTH4HI CIOIBaHHS KUTBKOCTI OOMOBHX OJMHHMIIH
KOYXHOI CTOPOHH, IO 3aJUIIUINCH HEYIIKOJKCHUMH HAPUKIHII 0010.

3ayBakuMoO, 1110 HaJaHy METOIMKY MO)KHA 3aCTOCYBATH 1 JUIsl 1HIIMX MOeNei
0010BUX i, HaIpUKIIa, Mozeil “BHCOKOOPTaHI30BaHOTO 0010”7,
“BHCOKOOPTaHI30BaHOIO 000 3 ypaxyBaHHSM paiaiycy mii’, “mimaHoro 0010”,
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“MIIIIaHOTO OO0 3 yIEpeKEHUM yIapoM OfHI€T 13 cTopin”. [Ipu YoMy, py BUKIIa1aHH]
y BBH3 cnin posmisgaTi He3HauHy KilbKICTh OOWOBUX OJMHHIIL KOKHOI CTOPOHH (B

JaHii poOoTi N1=3, N2 =2), OCKUIbKHM TIPH 301JbIIEHHI KIJTBKOCTI 00HOBUX OJIMHUIIL

3pOCTAa€ KiJIbKICTh CTAHIB B CUCTEMI, a OTKE 1 KUTbKICTh IU(epeHIlialbHUX PIBHSIHD B
cuctemi audepeHuiansbHuxX piBHAHL KonMoroposa, 1o YyCKJIATHIOE PO3IVISA ITUX
MOJIeTIeH Ha 3aHATTAX 3 KypcaHTaMHU. 3anpornoOHOBAaHUH MPUKIIAZ MOXKHA PO3IJISTHYTH B
muciututinax  “Teopist  #imoBipHOCTEH”, “MapkiBchki mporecu”, ‘“MaremaTrndne
MOJEIIOBAHHS Ta ONTUMI3ALs JOCIIIHKEHDL TOIIIO.

JIITEPATYPA

1. M. J. Armstrong, “A verification study of the stochastic salvo combat model”, Annals
of Operations Research, Vol. 186(1), pp. 23-38, 2017

2. M. J. Armstrong, “The salvo combat model with a sequential exchange of fire”, The
Journal of the Operational Research Society, Vol. 65, No. 10, pp. 1593-1601, 2014

3. W. L. Thomas, “The Stochastic Versus Deterministic Argument for Combat
Simulations: Tales of When the Average Won't Do”, Military Operations Research, Vol.
5, No. 3, pp. 9-28, 2000

4. K. Vesa, “A Combat Equation Derived from Stochastic Modeling of Attrition Data”.
Military Operations Research, Vol. 20, No.3, pp. 49-69, 2015

5. O. ®dypcenko, H. Yepnosoi, I'. boOpuipka, “MaTteMaTuuHi Moaesii 00ioBuX il sIK
3aci0 BAOCKOHAJeHHsI mpodeciiiHOI OpPiEHTOBAHOCTI BHKJIAJaHHSA MaTeMaTHYHHX
aucuumtin y BBH3”, ®izuko-matematudna ocsira, 39(1), c. 64-69, 2024

ITPO HAYKOBY POBOTY 3I HIKOJISIPAMU CTAPIINX KJIACIB TA
CTYAEHTAMU MOJIOALINX KYPCIB 3BO

B. I. XpaOycToBCchKMii
Yxpainucokuii oeporcasnuil ynisepcumem 3ani3HU4H020 mpancnopmy, M. Xapkie

[Momano nocBig mMareMaTHYHOI HAyKOBOI poOOTH 31 IIKOJpaMH CTapIIMX KiIaciB Ta 3i
crynenramu I-II kypciB
Kniouosi crosea: Mana akanemisi Hayk, JiHiliHa anredpa, Teopist MaTpHIIb.

ON RESEARCH WORK WITH HIGH SCHOOL PUPILS AND
FIRST YEARS UNIVERSITY STUDENTS

Volodymyr Khrabustovskyi
Ukraine State University of Railway Transport, Kharkiv, Ukraine

In the talk we will share experience of a mathematical research work with high school pupils and

university students of the 1st and 2nd years of study.
Keywords: Junior Academy of Sciences, Linear Algebra, Matrix Theory
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JlonoBiab 3acHOBaHa Ha 0araTopiyHOMY JOCBiJII IMIATOTOBKU IIKOJISIPIB
xapkiBcbKoro Jinero Nel61 «Immynse» 10 kKoHKypciB 3 Matematuku MAH, a takox
HAyKOBOI MaTeMaTH4HOI pOOOTH 31 CTYIEHTAMH MOJIOAIIMX KYpCiB B YKPaiHCHKOMY
JepKABHOMY YHIBEPCHUTETI 3aJII3HUYHOTO TPAHCTIOPTY.

['onoBHa po6iieMa moJsiraia B 3HAXOKEHH1 3a]1a4, K1 3 OHOT0 OOKY CTaHOBUIIU
0 nmeBHMI HaykoBU (a00 METOAMYHMI) 1HTEPEC, a 3 1HIIOTO 00Ky Oyiu 6 MOKJIUBUMU
U1 pO3B’SI3yBaHHS CTAPIIOKJIACHUKOM (SIKMH HE € BYHIEPKIHIOM), a00 «MIITHUMY
cryaenToM I-1I kyciB HemaremaTHyHUX crieniaibHOCTed TexHiuHoro 3BO, skuii He
BXOJIUTh y TOT-PEHTHHT.

[Tpu upomy OaxaHo Oyn0 MaKCHMAallbHO MIHIMI3yBaTh MaTeMaTHYHHI amapar,
KWW BUXOAUTH 33 PAMKH POOOYUX MPOTpaM MaTeMaTUYHUX JUCIMILIIH.

OnHUM 13 HAaUOPOCTIIIMX JKEPEN 3a7ad, K1 3aJ0BOJIbHAIOTh TAKUM YMOBaM, €
3a/1a41 JIOBEICHHS €JIEeMEHTapHUMH METOJaMH B1JIOMUX pe3y/IbTaTiB JIIHIHHOI anreopu,
30KpeMa Teopist MaTpULb s 2X2 MaTpuIlb.

[Mpuxknanamu € Teopema IleppoHa s MOJATHUX MaTPHIlb, 3HAXOMKEHHS
«apu(MeTHYHOrO» KOpeHs cTeneHs: 2" 3 MaTpulll 13 HO3UTUBHUM CIIEKTpoM (auB. [1],
[2]), oOuncaeHHSI HOPMH CaMOCTIPSKEHOI MaTpHUIll IUISIXOM 3BEACHHA JI0 3a7ayl Ha
YMOBHHUH €KCTPEMYM.

[H1m1, 6111 CKIIAAHT TPUKIIAAU, OYyIYTh PO3IISHYTI Y JOTOBI/II.

JIITEPATYPA

1. . 3eniu. Ilpo xkBagpatHuii kopinb 3 marpuui / J[.3eniu, FO.TimodeeBa // Te3n
nomoBigel 82 CTyAEHTCHKOI HAyKOBO-TeXHIUHOi KoH(epeHmii, 3-5 mucromama 2021.
YxpAY3T. Xapkis, 174 c.

2. K. M. AnekceeBa. CreneneBa (yHkuisi Big marpunb Ta ii 3acrocyBanHs / K. M.
AnexceeBa // Tesn momoBimelr 83 CTyaeHTCHKOI HAayKOBO-TeXHIYHOI KoH(epenuii, 12-14
rpynus 2023. YepAY3T. Xapkis. 270-271 c.

3ACTOCYBAHHA KOMIT'IOTEPHUX OCBITHIX CEPBICIB
MPU JUCTAHIIMHOMY BUBUEHHI MATEMATUKH

I'anna YepHosa, Asina Tanusina
Xaprxiscokuu HayionanvHul yHieepcumem imeni B. H. Kapasina, m. Xapkie

[IpoanaiizoBaHO MOKJIMBOCTI BHKOPHUCTAHHS PI3HUX KOMITIOTEPHUX OCBITHIX CEpBICIB NpH
JTUCTAHIIMHOMY HaBuYaHHI MaTeMaTuku. OKpecleHo iX 0COOIUBOCTI, MepeBaru Ta HEAOIKH, IO Ja€
MOXJIMBICTB 3p03yMITH €(DEKTUBHICTh 1X BUKOPUCTAHHS Y JUCTAHI[IHHOMY HaBYaHHI MaTEMaTHKH.

Kniouosi crnoea: nuctanuiitHe HaBYaHHS, KOMIT I0TEpHi OCBITHI CEpBiCH, MaTeMaTHKa.
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APPLICATION OF COMPUTER EDUCATIONAL SERVICES IN
DISTANCE LEARNING OF MATHEMATICS

Ganna Chernova, Alina Talyzina
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

The possibilities of using various computer educational services for distance learning of
mathematics are analyzed. Their features, advantages and disadvantages are outlined, which makes
it possible to understand the effectiveness of their use in distance learning of mathematics.

Keywords: distance learning, computer educational services, mathematics.

CydacHuil pO3BUTOK AMCTAHLIMHOT CHCTEMH OCBITM HEMOXIIMBO YSBHUTH 0O€3
IHHOBALIIMHUX KOMIT IOTEPHUX TEXHOJOTIH. PI13HOMaHITTS KOMI IOTEpPHUX OCBITHIX
CEpBICIB 3HAYHO PO3IIMPIOE HaBYAJIbHI MOXKJIMBOCTI SIK JIJISl BUMTENISA, TaK 1 JJIsl YUHIB,
JO3BOJISIIOYM  BCIM YYaCHUKAM OCBITHBOTO TPOILIECY OOHMpaTH BJIACHY OCBITHIO
TPAEKTOPII0 HABYAHHS JJII CAMOPO3BUTKY Ta BIOCKOHAJICHHSA. Tak, akTyaJdbHUM €
BUKOPUCTaHHSI MOXKIIMBOCTEH KOMIT IOTEPHUX TEXHOJOTIM MpH HaBYaHHI YYHIB
MaTeMaTulll, 30Kpema [UIsl MiABHILEHHS e(EeKTUBHOCTI 3aCBOEHHS HABYAJIBLHOTO
MaTepianay, TMOJIETHIEHHsS WOoro CHpUHHATTS, Kpailoi Bizyamizamii iHdopmariii,
aBTOMAaTM3alii KOHTPOJNIO pIBHS 3aCBOEHHS BHUBYEHOTO, PO3KPUTTS TBOPUYHUX
3110HOCTEH YUHIB, IPOOYIKEHHS 1X MOTHBAIIIT 10 HABYAHHS.

BukopuctanHs KOMMI'IOTEpPHHUX OCBITHIX CEpBICIB, SK OJIHIEIO 13 KIHOUOBUX
CKJIQJIOBUX EBOJIOILIHOTO TMpOLeCy PO3BUTKY 1HGOpPMAIIHUX TEXHOJIOTIH B
yIOCKOHAJIEHHI CHUCTEMH JHUCTAHIIMHOI OCBITH, HE JMIIE 3a0e3leuye JOCTYI JI0
HABYAJILHOTO MaTepialy, aje W HaJa€ yYHAM Ta BYMUTEISM I1HCTPYMEHTH IS
e(eKTUBHOTO BUBUCHHS Ta BUKJIaJaHHs MaTeMaTuku [1].

3a3HauMMO, 1110 BIPOBAKEHHS KOMIT'IOTEPHUX OCBITHIX MPOTpaM y IUCTaHIiHHE
BUBYCHHS MAaTEMaTHKA BUMAarae€ peTeNbHOro BHOOpPY BIAMOBIAHOI OCBITHBOT
1aThopMu 3 OCOOIMBUM aKIIEHTOM Ha MOTPeOW MareMaTHYHOI AUCIHILTIHY, a caMe:
MOXIJIMBICTh TMpalioBatd 3 Tpadikamu, ¢opMmynamMu, AUHAMIYHUMH MOJCIISIMH,
reoMeTpuyHUMH (irypamu Toio. HeobxinHo BpaxoByBaTH, 110 KOKHA MIIaTGopMa Mae
CBOi TIepeBarv, OOMEXEHHs, YHIKaJbHI MOJXJHBOCTI, OCOOJIMBO B KOHTEKCTI
BUKOPUCTAHHS IIUX CEPBICIB MIPU HaBYaHHI MaTemaruil [3].

BaxnnBo Takok BpaxoBYBaTH MEAAroTivyHi I, CHPSMOBaHI Ha JOCSTHEHHS
e(eKTUBHOTO BUBYCHHS MAaTeMaTHKH B 3aKJajax 3arajbHoi cepeaHboi ocBiTH. Takuii
M1JX1] COpPUsi€ CTBOPEHHIO ONTUMAIBHUX YMOB YYaCHHUKAaM OCBITHBOTO MPOLECY IS
AKICHOTO Ta €()eKTUBHOTO TUCTAHIIIHHOTO BUBYCHHS MaTeMaTuku [2].

[IpoBenemMo  TOpIBHAJNBHUN  aHAN3  JESKUX  IHTEPAaKTUBHUX  CEPBICIB,
MpeNCTaBIeHnd B TaOmwimi 1, MO M03BONSIE BU3HAYUTH ONTUMAJbHI MOMJIMBOCTI
BUKOPUCTaHHS KO)KHOTO 3 HUX JUIsl €pEKTUBHOTO BHBUCHHS MAaTeMaTHKHU B 3aKJiajax
3arajbHOI CEpPEeTHBOI OCBITH B yMOBAaxX JMCTAHIIITHOTO HABUYaHHS.
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Tabnuys 1

OcBiTHii
cepBic OcobnuBocTi ITepeBaru Henonixu
HasiBHiCT  iHTEpaKTUBHUX | 3pydYHUMA iHTepdeiic, | ObMexeHi
o YPOKIB 3 BEJIMKOIO KUTBKICTIO | MOXKITUBICTh MOXJIMBOCTI  JIS
2. MpakTUYHUX  3aBJaHb 1 | iIHAUBIAyaTizamii Bi3yasizarrii
%; TECTIB HABYAIILHUX 3aBJaHb MaTeMaTUIHUX
an) Mojeneun
[IpencraBneHus nmoBHOTO | Bennka 0a3za HaBuaiibHUX | HeoOXigHICTH
< Habopy HaBUAJIBHUX | 3aBIaHb, MOXJIUBICTB | TOJATKOBOTO 4acy
-E MarepiajiiB pI3HUX PpIiBHIB | B3a€MOZIl 3  IHIIUMH | AJI1  ONaHyBaHHS
3 CKJIAJTHOCTI YUHSIMH, HasBHICTH | iHTEepdeiicoM
g IpyHOBHX MPOEKTIB,
IUPOKUN CHEKTP
uTrFocTpariii Ta rpadikis
o Opranizaiis iHTepakTUBHUX | Jlerke BUKOpHUCTaHHsI, | OOMexeHu
3 YPOKiB 13 BHKOPHCTaHHSM | IHTETpamiss 3 pi3HUMU | QyHKIIOHAT
%b pi3HUX Meaia-pecypciB wiatopMamMu, 3PYYHICTh | MOPIBHIHO 3
g Bi3yaizalrii 3a | IHIIUMH CepBiCaMH
§ JI0TIOMOT OO Menia-
pecypciB
I'padiuno MpuBa0IKBI | 3aIliKaBJICHICTh y4HiB, | be3komToBHa
3 BIKTOPUHM JJIsi OpraHi3aiii | 3aJy4eHHs iX 0 TPyHoOBOi | BEpCisl Mae MEHIIe
,;% HaBYAJIbHUX TECTIB poboTu MOXKJIMBOCTEN I
M BUBYCHHS
MaTeMaTUuKH
< [HTEpaKTHBHICTD ta | CTBOpEHHs BnacHux | HeoOxigHicTh
% Bi3yastizalis MaTeMaTHYHUX | Bi3yasli3amid, iHTerpamis 3 | JOAaTKOBOTO dYacy
Cg 00’€KTIB, MOJIUBICTD | IHIIMMU TIpeAMETaMu TUTS OBOJIOIIHHS
3 pO3B'SI3aHHS  MPAKTUIHHUX BciMa QYHKITISIMU
3aBIaHb
HasBHicTb BipTyasibHOi | Peanmictuune BinTBopeHHs | [loTpebye
JOWIKA  JUI  TPOBENEHHS | MPOIeCcy HABYAHHS, | BCTAHOBJICHHS
o IHTEepaKTUBHUX  YPOKIB 1 | MOXIIMBICTh IIPOrPaMHOIO
,g rpynoBoi po6OTH, | KOJEKTUBHOTO 3a0e3neyeHHs
— MOYJIUBICTh CTBOPEHHS | pO3B'sI3aHHS 3aB/IaHb
PHCYHKIB, THYYKICTb TIpH
BEJICHHI YPOKIB
Opranizaiis cucteMu | [HydKicTh y | Moxke BUKIUKATH
o YOpaBIiHHA HABYAaHHSAM 3 | BUKOPUCTAHHI, CKJIaTHOIIT y
% BEJTMKUM CHEKTPOM | MOXKIIUBICTh ~ CTBOPEHHSI | HOBAYKiB
§ byHKIIM,  OpeacTaBieHHs | CHUILHOT Ta GopyMiB

Bi3yanizaiii y HaBYaJIbHHUX
Kypcax
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OTxe, BUKOPUCTAHHS KOMI'IOTEPHUX OCBITHIX CEPBICIB y Cy4aCHUX yMOBax
HABYaHHS CIPHUSE€ aKTHBHOMY 3aJyYEHHIO yUYHIB y HABYAJIBHHHA TPOIIEC, PO3BUTKY
1M(poBOi rPaMOTHOCTI, 1HAMBIAyai3allli HAaBYaHHS Ta CTBOPEHHIO CTHUMYIIFOIOYOTO
cepenoBuina. PazoM i3 TUM, BaXKIMBO BpaxoBYBaTH MOTPeOU Ta 0COOIMBOCTI KOXKHOT
OCBITHBOT IJIaTHOPMU, OOUpPATH Ty, IKa HaWKpallle BIAMOBI1a€ KOHKPETHUM 3aBIaHHSIM
Ta [UISIM HaB4aHHS. BomHowac, ycmimiHe BIPOBAHKCHHS KOMITIOTEPHUX OCBITHIX
CEepBICIB BHMAara€ BiJ TENaroriB BHUCOKOTO pPIBHSA TEXHIYHOI TMIATOTOBKH,
OpraHi3aliifHUX 3yCHJIb Ta HEMEePEepPBHOTO MpOodeciftHOro PO3BUTKY AJIs €(PEKTUBHOTO
BHUBUYCHHS MaTEMAaTHKH.
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3ACTOCYBAHHSA OHJIAMH-TECTYBAHb Y MATEMATHUYHIN
OCBITI

CeiTiiana YyyymMeHKko
Komynanvnuii 3axknao «Xapkiecokuii niyeti Ne 143 Xapkiecvkoi micvkoi paouy, m. Xapkie

3acTocyBaHHSl OHJIAMH-TECTyBaHb y MaT€MaTW4HIM OCBITI B OCTaHHI pOKM HaOyBae Bce
OUTBHIIIOTO 3HAYEHHS Y 3B'SI3KY 3 PO3BUTKOM 1H(MOpMAIIHUX TEXHOJIOT1H Ta JUCTAHIIMHUM
HaBYaHHSAM. J[OCHIKYIOTHCS MOXKIMBOCTI Ta TepeBard BUKOPUCTAHHS OHJIAWH-TECTYBaHb IS
OIIHIOBaHHS 3HAHb Ta HABHYOK YYHIB y MaTeMaTHIll, a TakoX HeAoJiku. I[IpormonyroThcs
pi3HOMaHITHI TIATGOPMHU Ta MPOrpaMu il CTBOPEHHS TECTIB, IXHI (PYHKIIOHAIbHI MOXKJIHBOCTI.
3acBiqUy€eThCs TMOTEHIIAl OHJIAMH-TECTYBaHb JUISI CTUMYJIIOBAaHHS aKTUBHOTO HAaBYaHHA Ta
MiIBUIICHHS €EKTHBHOCTI MaTeMAaTUIHOI OCBITH.

Kniouoei cnosa: oOHIAWH-TECTYBaHHS, IUIATQOPMHU, TIEPEBard, MOXKJIHBOCTI, HEIONIKH,
MPOTrpaMu, OLIHIOBaHHS, HABYAHHS, TECTHU, TEXHOJOT1.

APPLICATION OF ONLINE TESTS IN MATHEMATICS EDUCATION

Svitlana Chuchumenko
Communal institution "Kharkiv Lyceum No. 143 of the Kharkiv City Council",
Kharkiv, Ukraine

The use of online testing in mathematics education has become more and more important in
recent years due to the development of information technologies and distance learning. The
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possibilities and advantages of using online tests to assess students' knowledge and skills in
mathematics, as well as the disadvantages, are investigated. Various platforms and programs for
creating tests are offered, as well as their functionality. The potential of online testing to stimulate
active learning and improve the effectiveness of mathematics education is proven.
Keywords: online testing, platforms, advantages, opportunities, disadvantages, programs,
assessment, training, tests, technologies.
Texuonoeii 0ossonsioms HAM 8HOCUMU

iHHOBayii 6 oceimy, Hadawyu HOGI
MOJMCIUBOCMI Ol MeCmy8aHHs  md
B800CKOHAIEHHS 3HANHb

Y cyyacHOMY OCBITHBOMY CEpENOBHII OHJIANMH-TECTYBaHHA € Ba)XJIUBOIO
CKJIQZIOBOI0O MAaTE€MaTUYHOI OCBITH, HAJal0YUd HOBI MOXKJIMBOCTI JJIS OILIIHIOBAHHS Ta
HaB4YaHHS. [ TexHONOris BW3HA4Ya€ HOBI CTAHIAPTH B HABYaHHI MAaTeMaTUKH Ta
CIIpHsI€ IHHOBAIIISIM Y TIPOIIEC] HaBUYAHHS.

OnnaliH-TecTyBaHHSI Y MaT€MaTUYHIA OCBITI BUKOHYE Psiji BOXIUBUX (DYHKIIIH,
CHPUSAIOYH SIKICHOMY BUBUEHHIO Matepiainy. [lo-nepiue, 1e 3acid OLiHIOBaHHS 3HAHb,
0 JTO3BOJISIE BUUTEIISIM BU3HAYUTH PIBEHb PO3YMIHHS MAaT€éMaTUYHUX KOHIICTIIHN Ta
HAaBUYOK Yy4HIB. TakoX, CHCTEMHU aJalNTHBHUX TECTIB BHUPILNIYIOTH 1HAUBIAYyalbHI
NOTpeOU KOYKHOTO yUHS, CTBOPIOIOYN MOXKIITMBICTE /1T BUBUCHHS Marepiaiy.

OnHi€r0 3 KIIOYOBHX IME€peBar OHJIAWH-TECTYBaHHS € MHTTEBUN 3BOPOTHHUH
3B'SI30K, KU JIOMOMAra€ y4HsSM OINEpPaTMBHO KOPUTYBATH CBOi MOMIJIKH Ta JICTIIE
3aCBOIOBATH NpaBWiIbHI BiamoBimi. lle crtumymtoe OuUTbIn e€(pEeKTUBHE BHUBYCHHS
MaTeMaTHYHUX KOHIIETIi Ta pO3BUBAE HABUUKH CAMOKOHTPOJIIO.

Kpim Toro, onmaiiH-tecTyBaHHsS 3abe3medye 3pyYHH MOHITOPHUHT IPOTPECY
YUHIB, JO3BOJISIOYH BYUTEISAM €()EKTUBHO CTEKUTH 32 TXHBOIO YCIIIITHICTIO Ta BUACHO
BTPYYaTUCsl B MPOIEC HaBYaHHA. Takui 1HTETpOBaHUM MiAXiA 10 (YHKIIN OHJaiiH-
TECTIB CIPHUSE TMOKPAINIEHHIO SKOCTI MaTEeMaTHYHOI OCBITH Ta 3a0e3rnedye OuTbIn
1HIMB1Aya130BaHUM MMIIX1]] O HABYAHHS YYHIB.

3acToCcyBaHHs OHJIAMH-TECTYBaHb y MaTeMAaTUYHIM OCBITI Mae Oe3J114 IepeBar, 1110
aKTMBHO BIUIMBAE€ HA HaBYaJIbHUU mporiec. [lo-mepie, THYYKiCTh B HaBYaHHI HaJa€
YYHSIM MOXJIHBICTh IPOXOIUTH TECTH B OyIb-SKUIA 3py9IHHN JIsl HUX Yac Ta micie. e
BaYKJIMBO JJIS CTBOPEHHSI ONTUMAJIbHUX YMOB JIJIsl 3aCBOEHHST Marepiaiy, 0COOIMBO 3
ypaxyBaHHSIM Pi3HOMaHITHUX rpadikiB Ta 1HIUBIAYaJIbHUX OCOOJUBOCTEN YUHIB.

EdexTuBHICTh OIIHIOBaHHS BHU3HAYAE€THCS aBTOMATU30BAHUM IPOIIECOM, SIKUH
CIIPOIILY€ Ta MTPUCKOPIOE MPOIEAYPY OLIIHIOBAHHS BEJIMKOI KITLKOCTI TecTiB. L{e poouth
MOKJIMBAM IIIBHJIIIIE OTPUMAHHS PE3YJIBTATIB Ta J03BOJISIE BUUTEISIM €(EKTUBHIIIE
aHaJII3yBaTH Ta pearyBaTy Ha MEeBHI1 TEH/IEHIII1 Y HaBYaHHI.

3amydeHHsT Yy4YHIB € BaXUIMBHM AacCleKTOM BHUKOPHCTAHHS TEXHOJIOTIH Yy
TECTyBaHHI. [HTEPaKTUBHICTh Ta BUKOPUCTAHHS CYyYaCHUX TEXHOJOTIH CTUMYIIOIOThH
1HTepeC Ta aKTUBHICTh YUHIB, COPUAIOYN OUIbII e(EeKTUBHOMY 3aCBOEHHIO MaTepiairy
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Ta PO3BUTKY HaBUYOK. Lleil miaxin He juie poOUTh Mpolec HaBYaHHS I1KaBILINM, ajie
1 aKTUBI3y€ CAaMOCTIHHICTh Ta 1HILIATUBY yYHIB Yy BUBUEHHI MaT€MaTHKH.
HesBaxarounn Ha psij mepeBar, OHJIAWH-TECTYBaHHS B MaTeMaTU4HIA OCBITI
CYNPOBOIKYEThCS MEBHUMH HegolikaMu. OIHIEI 3 OCHOBHUX TPYAHOIIIB € TEXHIYHI
MEePENIKo1, MOB'A3aHl 3 BIACYTHICTIO JOCTYMY JI0 BIAMOBIJIHUX TEXHIYHUX 3aCO0IB y
Aeskux y4HiB. lle Moke yCKIaJAHWTH NPOBENEHHS OHJIAMH-TECTIB Ta OOMEXHUTH
MO>KJIMBOCTI JIESIKO1 YACTHHU y4YHIB Y BUKOPUCTAaHHI ILOTO (POPMATy OI[IHIOBAHHSI.
Jlo1aTkoBOIO MPOOJIEMOIO € MOTEHIIHI TPOOJEeMHU 3 3aXUCTOM Ta YECHICTIO T
yac OHJIAWH-TECTyBaHHsA. MOXIUBICT IIaxpaiicTBa YW HEYECHOCTI MIJ 4ac
€JIEKTPOHHOTO OI[IHIOBaHHS BHMMAara€ BIJl BYMTENIB TrapaHTyBaTH YECHICTb Ta
JOCTOBIPHICTh OTpPUMaHUX pe3ynbTariB. Lli Hemonmiku cBimyarh Mpo HEOOXIAHICTH
peTeNnbHOI Oprasizaii Ta BpaxyBaHHs Pi3HOMaHITHUX YMOB Ta MOXJIMBOCTEH Y4HIB
IpU BIIPOBAKEHH] OHJIAWH-TECTYBAaHHS y MaTeMaTU4YHy OCBITY.
Ocbp, fesKi 3 HAUMOMyJIpHIIIMX TU1aT$OpM Ta Iporpam Jiisl IPOBEIECHHS TECTIB:
v' OmJlaiiH TECTH 31 IKIILHOTO Kypcy MateMaTthku [1]
v’ Kahoot! — 1e ocBiTHA HaBuaibHa IUIaTGOpMa, SKa HAJAE MOXKJIMBICTh
OpraHi3OoByBaTH IHTEPAKTHBHI 3aHATTS Ta MNEPEBIPATH pPIBEHb 3HAHb YYHIB 3a
JTOIIOMOT'OF0 OHJIAMH-TECTIB [2]

v' JustClass — e miargopma, Ha SKiii MOXKHa 3aJaBaTd TOTOBI BIPaBHM JOMAIIHI,
CaMOCTIIHI Ta KOHTPOJbHI pOOOTH OHIMAMH [3]
v' Classtime — e oHJIalH-TUIaTGOpMa, KA JO3BOJSE CTBOPIOBATH Ta IPOBOIUTH

IHTEpPaKTUBHI YPOKH, TECTYBaHHS B PEXUMI peaabHOro yacy [4]

v MiiiKnac — ocBitas miardopma, ska HaJa€ MOKIMBICTH IPOBECTH OL[IHIOBAHHS
HaBYaJbHUX JOCSATHEHb YUHIB [5]

v" Online Test Pad — Gararo(yHKIiOHAIBHUI CEpBiC IS IPOBEIEHHS TECTYBaHHS Ta
HaBYaHHSA [6]

v' Ha Ypok — OHJIaliH-TECTH JIJIsi KOHTPOJIIO 3HaHb Ta 3aCBOEHHS BUBUEHOTO Marepiary
[7]

v Google ®opmMu — mporpaMHe 3a0e3nedyeHHs, sKe MOXKe OyTH BUKOPHCTAHE JIs
TECTYBaHHS Ta OI[IHIOBaHHS Y4HIB [§]

v’ LearningApps.org — 1ie OHJIaiH-TIarGopMa, ska HaJa€ BUYMTEISAM Ta YUHIM
IHCTPYMEHTH JIsi CTBOPCHHS Ta BHUKOPUCTAHHS IHTEPAKTHBHMX HaBYAIBHHX
Mmatepiaiis [9]

v' BceocBiTa — Iie 3py4HHid, TOCTYITHAMN Ta Cy4acHHit 0cBiTHIM pocTip [10]

v' BIIIO —ocsitHsa miargpopma, iHCTpyMmeHTapiii BeOrmmarpopmu BIIIO wmictuth
3aco0u (popMyBaJILHOTO Ta MiJACYMKOBOTO OIlIHFOBaHHS [11]

v' Tectu 3HO/HMT omnnaiin [12]

OnnaliH-TeCTyBaHHSl Y MaTeMaTHYHIN OCBITI € MOTYKHUM 1HCTPYMEHTOM, SIKUI

MOENHYE y €001 3pydyHICTh Ta €(EeKTUBHICTh, MPOTE WOMY HEOOXITHO
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CYNPOBO/KYBAaTUCS BUBRXCHHM  IMJIXOAOM JIO BUPIMICHHS TEXHIYHUX Ta
OpraHi3amifHIX BUKJIHUKIB.
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TEXHOJIOT'ISI BEBKBECTY SIK EOEKTUBHUM 3ACIB
OPTAHIBAILII JUCTAHIUIHHOI'O HABYAHHS HA YPOKAX
MATEMATHUKH

Ouabra Hlampaii
Komynanvnuii saxnao «Xapkiecvka cimnazia Ne98 Xapkiscvkoi micokoi paduy, m. Xapkis

PoGora mnpuceBsyeHa 0COOIMBOCTIM BUKOPHUCTAHHS TEXHOJOTIl BEOKBECTY Ha YypoKax
MaTeMaTHKH B yMOBAX JTUCTAHIIMHOTO HABYaHHSI.

Knrouosi cnosa: opraHizailis OTUCTaHIIMHOI HaBYaIbHOI MISUTBHOCTI, IHHOBAIlIMHI HaBYaJIbHI
TEXHOJIOT1i, KBECT, BEOKBECT, 1HTEJICKTyaJlbHE 3MaraHHs, PO3BUTOK IHTEJIEKTyaJbHOI ISIILHOCTI,
MaTeMaTHKa.

WEBQUEST TECHNOLOGY AS AN EFFECTIVE TOOL FOR
ORGANIZING DISTANCE LEARNING IN MATHEMATICS LESSONS

Olha Shamrai
Communal Institution "Kharkiv Gymnasium No. 98 of the Kharkiv City Council”, Kharkiv, Ukraine

The work is devoted to the peculiarities of the use of webquest technology in mathematics
lessons in the conditions of distance learning.
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Ha cygacHoMy eTarii >KATTsI, KOJIA OUTBIITICTD JIITeH HABYAIOTHCS B TUCTAHIIIMHOMY
a60 B 3MimaHoMy (opmari, HEOOX1THO Ha ypOKax MaTeMaTHuKU OOMpaTH Takl METOIM 1
dhopmu oprasizaiiii poo0TH, SIK1 CIIPUSIOTH AKTUBHOMY IPOIIECY MMI3HAHHS, PO3BUBAIOTh
B YUHIB YMIHHS BUUTHCS, 3HAXOJUTH HEOOX1AHY 1H(OpPMALIiI0, BAKOPUCTOBYIOUH Pi3HI
JoKepena, 3araM’ ITOByBaTH, 1yMaTH, OpraHi3oByBaTH ceoe.

Hapuanus yepes BeOKBECTH MOXKE 3MIHUTH CTaBJICHHS 0 MAaTeMaTHUKH, TOMY IO
BEOKBECT - 11¢ T'pa 1 HABYaHHS OJTHOYACHO, ITIKaBHH 1 MEPCIEKTUBHUMN BUJ JiSTILHOCTI.
3a TOMOMOTroI0 TaKMX YPOKIB aKTHUBYIOTHCA MMI3HABaJIbHI MPOLIECH: MUCIICHHS, yBara,
ysiBa, MaM'aTh. 3aCTOCYBaHHSI BEOKBECTIB pOOUTH OCBITHIN MPOLEC AKICHUM, L[IKABHM;
y JITeW MIABUIINYEThCS IHTEpeC IO MpeAaMeTa. YUHI OTPUMYIOTh BEJIUKHN 00csr
1HbOopMaIii, o 103BoJIsA€ iM GOPMYBATH 3HAHHS i MOTIHONIOBATH iX.

Ha pi3Hux eramax ypokKy MOXHa OpraHizyBaTu audepeHiiiioBaHy poOoTy B
rpymnax. J[iTu oTpuMaroTh 3aBJaHHS 3 OJIHIET TEMHU, ajie Pi3H1 3a CKJIAHICTIO.

Buutens cTBOpIOE crelianbHI YMOBH Ui CaMOCTIHHOI pO3yMOBOi Ta TBOPYOi
TUSJIBHOCTI 37400yBadiB OCBITH, MIJATPUMYE iXHIO 1HIIIATUBY. YUYHI X CTalOTh
PIBHOIIPAaBHUMHU «CHIBYYaCHMKAMM» TIPOLIECY HABYAHHS, MOAUISAIOYM 31 CBOIM
YUUTEJIEM BIAMOBIIATBHICTD 3a MPOLIEC Ta PE3YJILTATH HABYAHHS.

[Ipu mpoxomkeHHI BEOKBECTY 3 MAaTeMAaTUKW Y4Y€Hb, IMPAIlOOYM B TPyl abo
CaMOCTIHO, BUKOHY€ 3aB/IaHHS B MAaKCHMAaJILHO IBHJIKOMY TeMIIi (2 3a3BUYail Ha 11¢
naeTbess oOMmexxeHuM dyac). Takuih BUJ AISUTBHOCTI CTUMYJIIOE BCIX YYaCHHKIB
MPOSIBJISAITH CBOI 3/1I0HOCTI HA BUCOKOMY MaTeMaTUYHOMY piBHI. [Ipu 11boMy npaBuiibHE
abo HempaBUJIbHE PO3B’SI3yBaHHS OOTPYHTOBYETHCSI KOXKHUM 13 WieHIB koMaHau. [1in
4yac OrOJIOIIEHHS pe3yJbTaTy KOXKEH pO3yMi€ CyTh 3aBAaHHS. A SKIIO MPOILIEC
OpraHi30BaHO B IrPOBiil POpMi, TO HIXTO HE BIAMOBUTHCS B3SITH B HBOMY y4acTh.

HeoOxigHO BIA3HAYUTH, 110 BUKOHAHHSI 3aBAaHb CIIPHUSIE PO3BUTKY Mi3HABAIBHUX
Ta 3arajJbHO HaBYAJbHUX YMIHb 1 HABUUOK (aHaMi3, CUHTE3, TOCTAHOBKA IIJIEH, MOUTYK
iHbOopMaIlii, CTPYKTypyBaHHsI 3HaHb TOIIO); HAPEIITI, Y MPOLECi Tpu 3a0e3MeuyeThes
dhopMyBaHHS YMIHb CAMOCTIMHO OIlIHIOBAaTH 1 MPUMMAaTH PIIICHHS, 110 BU3HAYAIOTh
CTpaTerito MOBEAIHKU; TUIITHE CHUIKYBAaHHS 1 B3a€EMOJIiS; PE3yJbTaTUBHE BHUPIIICHHS
KOH(IIIKTIB, 110 3a0e3nedye ocHoBHY MeTy HVYIII.

Opranizaiiito peanizaiii MaTeMaTUYHOTO BEOKBECTY SK ITPOBOI TEXHOJIOTIi Ha
ypOIli MOXKHA MPEACTABUTH y BUTJIS/II HACTYITHUX €TAriB:

— IUAAKTAYHI U1 CTABJIATHCS NEpe] YUYHSIMH Y BUTIIAII IFPOBOI 3aj1a4l, PIIICHHS
aKoi A03BoNsi€ BiAKpuTH "Kirod", "cuMBON KJtoya', MOMUIIMBICTH TIEPEHTH 10
HACTYTTHOTO 3aBJIaHHS;

— HaBYAJIbHA [ISJIBHICTh MIANOPSAJIKOBAHA TpPaBWIAM KBECTy (BBOJUTHCSA
3MarajabHa JAiSUTBHICTB, 10 CIPHSIE IEPEXOIY Bl AUIAKTHYHUX 3aBJaHb J0 IrPOBUX);

— HABYAJIBHUIA Marepian € 3aco00M, a HOro YCITIITHE 3aCBOEHHS OB SI3YETHCS 3

ITPOBUM PE3YJILTATOM.
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Yepe3 npoxokeHHsT BEOKBECTIB Ha ypOKax MaTeMaTWUKd MOXKHAa BUUTH JITEH
YKpaiHCBKO1 KyJIbTYPH, YKPaiHO3HABCTBA, BUXOBYBATH MATPIOTHYHICTh T 3HAWOMUTH
YYHIB 3 I[IKaBUHKaMU TIPO YKpaiHy.

Psn cTBOpeHHx BEOKBECTIB MPHUCBSYEHI YKpAiHCBKUM cBATaM. Kitouem €
npaBuiIbHA TEKCTOBA BIAMNOBIAb, MICIS BBEIACHHS SIKOI B CUCTEMY, YUY€Hb OTPUMYE
1H(opMaliiitHe TOB1IOMJICHHS MPO YKPATHChKE TPAJAUIIIHE CBATO, SIKOMY IMPUCBSYEHO
BEOKBECT.

Bukonyroun BeOkBecT «YKpaiHChKI HapomHi cBiTa»y Ha Temy «Jii 3
HATypaJbHUMHU 4uciaaMu» (5 Kjac), y4Hi  pO3B’SA3yIOTh 3aBJaHHS, OTPUMYIOThH
3amu@poBaHnii CUMBOJ Kiroda. JIOTigHUI mepexi 10 HACTyIHOTO eTamy moTpedye
nomyk iHdopmMmanii npo Tpaauiii Ykpainu. BBeaeHuil kirou 3HAHOMUTH Y4YHIB 31
cesaToM IBana Kymana.
https://vseosvita.ua/le.eSw
https://vseosvita.ua/webquest/start/s/18356/934295-75386ed7

Temy «IIpomopmii» (6 kimac) MOXXKHA MO€AHATH 3 BUBUYCHHSAM TPAIMIIN CBSITa
Pizgea XpuctoBa. Y 1bOMy BEOKBECTI Y4HI MaHAPYIOTh IO JBOX KIMHaTax, SKi
MPUKpAILIEH] eIEMEHTaMH Pi3ABSIHOTO KOJOPUTY. Y MPUBITAHHI HA MOYATKy I'pU AITH
3HAHOMIIATHCA 3 1H(pOPMAITIEIO MPO 1€ cBATO. KoxkeH JIoriyHui nepexis Big mpeamera
(3aBmanHs) 3HalloMuTh 3 Tpaauiisamu Pizasa. Kirouem s Buxomy € iM’st CBATOTO
Muxouast.
https://vseosvita.ua/le.e8k
https://vseosvita.ua/webquest/start/s/18452/934295-bc106b66

Bupyatoun Tpamgunii Benukomns, mnoBropumo Temy «Jlii 3 JHEeCATKOBUMH
npobammy». Ile mocuth mpocThii kBecT. Moro MoXkHa 3anpoOIOHYBATH YUHAM, SKi
MepIiA pa3 3HAMOMIISITBCA 3 BeOKBecTamH, a00 IITSAM 3 OCOOJMBHMHU OCBITHIMH
notpedbamu. Y KBECTI HEMa€ Mepexo/IiB BiJl OJTHOI MITKH O 1HINOI, YYHI1 JIUII MarOTh
3HaiTH 10 MrUcaHOK HAa MANIOHKY, PO3B’A3aTH MaTeMaTH4H1 3aBAAHHS — BIIKPUTH BCi
CUMBOJIH KJtova. J[iTW Mi3HAIOTHCS TEpITy Ha3By IbOTO CBSTA, sIKa MPUXOBaHA Ha
BEIMKOAHBOMY KpouinKy. 11[00 nerie Oyno 3HaiTH, MpaBOpyd Ha €KpaHi € MaTIOHKU
BCIX TTUCAHOK.
https://vseosvita.ua/le.e53
https://vseosvita.ua/webquest/start/s/18327/934295-2e52d779

VY 1okl Juist YKpaiHu yacu He MOkKHa 3a0yBaTH Ipo MaTpioTHYHE BUXOBAaHHS Ha
ypOKax MaTeMaTHUKH.

Ha erami BuBueHHss a00 mOBTOpeHHS Temu «J/lomaBaHHsS Ta BiTHIMaHHS
JECATKOBUX JIpo0iB» MOXKHA 3alpONOHYBAaTHM YYHSM I[IKaBUH BEOKBECT Ha TEMY
«Jlo6poro Beuopa, mMu 3 VYkpainm». IIpoxoasum Horo, mapajelbHO BUKOHYIOYH
MaTeMaTH4YHI 3aBIaHHS 3 TEMH Ta BIJKPUBAIOUYM CHUMBOJIM KIIIO4Ya, Y4YHI MI3HAIOTH
I[IKaBUHKK TPO CBOIO barbKiBIIUHY, 1i HApOAHI Ta JAEp’KaBHI CUMBOJM 1 TPaJHIIii,
BIJIraIyI0Th 3arajiku. J{iTH 3aHypIOIOTHCS B YKPAiHCHKHI (POTIBKIIOP, 110 € aKTyaJIbHUM.
https://vseosvita.ua/le.efv

197



https://vseosvita.ua/webquest/start/s/18715/934295-8fe04al7

OTxe, BIIPOBAKEHHS MaTEMaTUYHUX BEOKBECTIB CHpPHUSAE HE JIUIIE YCHIITHOMY
JIOCSITHEHHIO YYHSMH OOOB’SI3KOBHX pE3y/lbTaTiB HABYaHHS MaTEMAaTUKH Ta
MOKJIMBOCTI TMOIHOJIEHOTO BUBYEHHS [ESKUX NUTaHb HABUaJbHOTO Kypcy, a i
CTBOPIOE MOXKJIMBICTh TIJABHUINEHHS JIOTIYHOI KYJIBTYPH IIKOJSAPIB, IO JO3BOJISIE
BIOCKOHAJIIOBATH iX JIOTIYHY MiJTOTOBKY Ta crpuse (OpMyBaHHIO MOTHBAIIHOI
cdepu. llle ypok MaTeMaTuKu CTa€ JJIsl HUX HE MPOCTO YPOKOM, Ha SIKOMY MOTPIOHO
BUPIIIIYBaTH, OOUMCIIIOBATH 1 3ayuyBaTH (HOpMyiHd, a OyAUTh MOYYTTS IPUUYETHOCTI 110
Cy4YaCHMX TOJii Ta Benuyi Hamoi [lepkaBu.
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BIJICTAHB BIJl TOYKH 10 ®IT'YPH B 3AJIAYAX 3 TEOMETPI{

Bacuan llIBenn
Vrpaincoxuii oeporcasnuil ynisepcumem imeni Muxatina /[pacomanosa, m. Kuis

VY crarTi onmucaHo METONMYHI Oopaau 1010 (OpMYBaHHS B YUHIB CTapIIOi NPOdiIbHOI IIKOIH
]l YaC BHBUCHHS MAaTEMAaTUKH TOHSTTS BIACTaHI BiJ TOYKH A0 (irypw, 30KpemMa BiJ TOYKH [0
BiJpi3ka, mpomeHs. IIpuBeneHi 3pa3ku BHUKOPUCTAHHS IIMX HOHATh MiJI Yac pPO3B’sA3yBaHHS
TeOMETPUYHHX 3a/1a4 3 Kypcy «CTepeomMeTpis».

Kniouosi cnosa: reomeTpis, BIICTaHb BiJl TOYKH 10 Pirypu, reoMeTpruyHa 3a/1a4a.

DISTANCE FROM A POINT TO A FIGURE IN GEOMETRY
PROBLEMS

Vasul Shvets
Dragomanov Ukrainian State University, Kyiv, Ukraine

The article describes methodical advice on forming the concept of the distance from a point to
a figure, in particular from a point to a segment, a ray, in students of a senior specialized school during
the study of mathematics. Examples of the use of these concepts when solving geometric problems
from the course "Stereometry" are given.

Keywords: geometry, distance from point to figure, geometric problem.

Cepen mOHATH MIKUTEHOTO KypCy T€OMETPIl € nOHAmMmA 8i0cMAaHi 8i0 MOYKU 00
¢ghicypu. BoHO UITKO HE BH3HAYEHE, a TOMY YacTO TPHUBOAUTH JIO HEMPaBUIbLHUX
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TIIyMau€Hb OKPEMHUX TBEPKEHb, PO3B’sA3aHb 3a7a4. J{aTu BU3HaYeHHs iloMy B 0a30Bii
CepeNHIi IIKOJII HEMAaE 3MOTH, OCKUIBKM y4YHI 1€ HE BOJIOAIIOTH HEOOXITHUMH IS
IIOTO 3HAHHSIMHU. A B CTapHIII/I npoUTbHIN TIKOM — MOXHA 1 HOTp16HO 60 iioro
BUKOPUCTAHHS POSMIUPIOE 1 MOTTMOII0E MOYKIIMBOCTI PO3B’SI3aHHS CKIIQHININX 33149
3 TeoMeTpii Ta anreOpu 1 MOYaTKiB aHaATI3Y.

VY xypci anrebpu 1 modatkiB aHamizy 3a mporpamoro [1] y 10 kmaci BUB4aeThCs
nepma tema «DyHKIli, MHOTOYIeHH, PIBHAHHSA 1 HEpiBHOCTI» (60 rof.) Y Mexax miel
TEMH, T1]] 4aC BUBYEHHS YMCIOBUX MHOXKHUH, TOIUIBHO 03HAHOMUTH YUYHIB 3 TOHATTSIM
TOYHO HUKHBOI T'paHi AJii 0OMEKEHO1 3HU3Y YUCIOBOI MHOKMHU. 3rOA0M, 111 3HAHHS
CJIiJ] 3aCTOCOBYBATH I BU3HAUCHHS BIJICTaH1 BiJ] TOUKU A0 (Iirypu. Y reoMerpii, K
B1JIOMO, TI1]T (DITypOI0 PO3YyMIIOTh MHOKMHY TOYOK TUIOLIMHU YH TTPOCTOpY. MHOKMHA
3 OHI€T TOUKOIO TaKOX (irypa.

dopmyBaHHS TIOHATTS BIJCTaHI Bl TOUYKHU J0 (Pirypu, HOro BU3HAUCHHS MOXKHA
nojaru y popmi noBiJoMIIEHb, PPAarMEeHTH SKUX TMOAAHO HIKYE.

Ilogioomnenna 1. Bincrans Big ToukH 10 Qirypu.
Hexaii y npocmopi uu ma naowuni
/éx/ 3a0ana mouka A i ¢ieypa B (puc. 1.)

Bubepemo mouxy X € B
/// .

(mouxa X — aminna mouxa gicypu B).

Puc. 1.

Biocmannio 6io mouxku A 0o mouxu X 6yoe dosxcuna 6iopiska AX , uucio |AX|.
Axwo mouxa X 3minna, mo mamumemo muoxcuny uucen |AX|. Taxum uunom
ymeopioemocs uucnosa muoxcuna {|AX|, x € B}. Ockinbku 0oéscuna iopizka uucio
oooamHe, Mo Ys HOBOYMEOPEHA YUCI08A MHONCUHA O0OMedCeHa 3HU3Y, HaANpuKiao,
yucnom Hyav. Omoice, 32i0HO 8i00MOI meopemu, 80HA MA€E MOYHO HUJICHIO 2paHb. Taxe
yucno i npuimaroms 3a 8iocmanb 6i0 mouku A oo ¢ieypu B. Axwo nosmauumu
giocmanw 610 mouku A 0o ¢gicypu B cumsonom p(A; B), mo maemo o3nauenns.

O3nauenns. Bincranuio Big Touka A 10 pirypu B Ha3UBAKOTh TOYHO HUKHIO
rpaHb yncaoBoi Muoxxunm {|AX|, x € B}.

[HImmit 3amuc : p(4; B)=inf{|AX|, X € B} (1)

Y4HsAM c1i] TOKa3aTH, SK 13 3arajJlbHOro O3HAYE€HHS BiJICTaH1 B1Jl TOUKH 110 DIirypH,
BUIUIUBAIOTh O3HAYEHHs GIOCMAHI 8i0 MOUKU 00 NPAMOiL, 8i0 MOYKU 00 NIAOWUHU.
3a0HO cIiJ BEpHYTH iX yBary Ha BHU3HAY€HHsI BIJACTaHI BiJ TOYKH JI0 BiApi3Ka,
MPOMEHS, OCKUIBKH 111 TMOHSATTS YacTO 3yCTPIYarOThCs MiJ Yac JOBEACHHS TEOpeM Ta
PO3B’sI3yBaHHS 3a]1a4.

Ilogioomnenna 2. Binctanb Bi TOUKkH 10 Biapizka.

Hexaui na naowuni oano mouky M, sika He nanexcums 8iopizky AB. Ocnosa
nepneHouKyIapa, npogedeHozo 3 mouku M 0o npamoi AB, mouxa N moorce nanexcamu
8i0pi3Ky AB, a mooce i ne nanescamu (puc. 2 a, 6).

NeAB N ¢ AB
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M M

A X N B N A X B
Puc. 2 a. Puc. 2 0.
Bubepemo oosinvny mouxy X 6iopizka  Bubepemo 0osinery mouky X 6iopiska.
AB. Maemo noxuny MX , ii 0osacuna uucio
Maemo noxuny MX, it oosoxcuny uucno  |MX]|.
|IMX]|. 3posymino, wo navimenuiow 3a

Tomy inf{|MX|, x € [AB]} = |[MN|. 008621cuHOI0 Oy0e noxuna MA
(60 mae HatimeHULy NPOeKYIEr).
Tomy inf{|MX|, x € [AB]} = |[MA]|.

Omoice maemo:

O3nauenna. 3a BiACTaHb BiJl TOYKAa J0 BiIpi3Ka NPUIIMAKOTH TOBKHHY
NnepneHJIuKYyJIsipa, NPOBEAEHOI0 3 i€l TOYKHU 10 MPSAMOI HA SAKIN JIeKUTH BiIPi30K,
SIKIIIO OCHOBA TMEPHNEHAMKYJISpa HAJEKUTh BiApi3ky. B iHmomy Bumaaky
BIJICTaAHIO BiJl TOUKH 10 Biapi3ka Oyae BiACTaHb BiJ i€l TOYKH 10 HAWOJMKIONO 3
KIiHIIIB JaHOTO0 Bifgpi3Ka.

OOrpyntyBaHHs 1 (GOpMYITIOBAaHHS O3HAYEHHS BIJCTaHI BiJ TOYKH IO MPOMEHS
Y4HI MOXYTb 3p0OUTH caMocTiiiHO. [IpuBenemMo npukiaan BUKOPUCTAHHS O3HAYEHUX
MOHSTH TIiJ] 9ac PO3B’I3yBaHHS 3a7ad.

3anaua 1. V npavoxymnomy mpuxymuuxy ACB kym A oopisnioe 30°, a binbuiutl
kamem 6 cm. I3 epuunu 2ocmpozo kyma B nposedeno nepnenouxyiap BK = 26 cu
00 naowWUHY MPUKymHuuxa. 3naudimo eiocmansv 6io mouxku K 0o kamema AC [3].

Po3zeé’si3anua
N Jano: AACB, £C = 90°,
/:,

AT 2A = 30°,
RE . AC = 6 cM,BK 1 (ACB),
) \ BK = 2v/6 cm.
Busnaunti: p(K; AC) = KC.

Puc. 3.

Ha puc. 3 300pakeHo miomuHy & B AKii JexuTh npaMokyTHuil AACB (4C =
90°). Ockinekun BC L AC,BK 1 (ACB), to noxuna KC L AC (teopema mpo Tpu
nepreHaukysipu). Touka C Hanexuth Binpisky AC, tomy p(K; AC) = |KC| (Take
OOTpYyHTYBaHHS — HEB1JI' EMHUH aTpUOyT pO3B’sI3aHHA).

3 AACB 3naxonumo : BC = AC - tg30°, BC = 6 \/3—§ = 2/3 (cm).

3 AKBC 3unaxomumo : KC = VBK? + BC?, KC = V24 + 12 =+/36 = 6 (cm).

Bionogios : p(K; AC) = 6 (cm).
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3anaua 2. Touka aexcumv no3a NIOWUHOK NPAMO20 KYMA I 3HAXOOUMbCS HA
giocmati 8 cm 8i0 KOJHCHOI i3 CMOPIH Ybo2o Kyma. 3Hatidimsb 8i0CmMaHb 8i0 MOYKU 00

gepuiuHYU Kyma, SAKWo 8oHa sidoaneHna 6io niowunu na 2\'7 cm [3].
Po3é s3anns

Bunaook 1. (Puc. 4)

[To3HauMMO TOUKY, PO Ky WIE MOBA
B 3aja4i, OykBoro M.

SIKII0 MPOBECTH 3 HET NEPIEHIUKYIISP
JIO TUIOIIMHHU X, B SIK1H JIE€KUTH JaHUN
B yMoBi 3a1aui ZAOB, To ocHOBa
LbOTO MEPIEHIUKYISIPA MOXKE
PO3MILITYBaTUCh HA MJIOMIUHI X
MO-PI3HOMY.

Puc. 4.

Hexait Touka K € £BOA (puc. 4). Tomi npoBenemo KA || OB, KA 1 OA. 3a
TeopeMoro mpo Tpu neprneHaukyasipu MA L OA. Touka A Hanexuth npomeHio OA.
Otxe, p(M; 0A) = MA = 8 (cm). Mipkytoun ananoriyao orpumaemo: p(M; OB) =
MB = 8 (cm). Buznauutu MO. YotupukytHuk O BKA — kBajipar.

3 AMKB: BK = VBM? — MK? =+/64 — 28 = 6 (cm). 0A = 6 (cm). OK =
62 (cm) (K giaroHans KBagpara).

3 AMKO, <K =90°, MO =+VMK?+ 0K?2, MO=+/28+72=+100=

10 (em). MO = 10 cm.
Bunaook 2. (Puc. 5)M

Hexait K nexxuTh BcepeaunHi
cymixHOTO KyTa £A; OB (puc. 5).
2A,0B = 90°.

KesBOA;.

MK = 27 (cm).

IIposenemo KB 1 OB, MB 1L OB.

Puc. S.

Touka B Hanexuts npomenio OB. Otixke, p(M;0B) = MB =8 (cm). KA; 1
A0, MA; 1 A,0. Touka A; & OA. Tomy p(M; 0A) = MO = 8 (cm). OTpuMy€EMO, 1110
B nnpssMokyTHoMY AM BO xateT MB i rinoreny3a MO — piBHI. OTpUMaJId NPOTUPIYYSL.
OTxe, Takoro po3MilieHHs Touku K OyTu HE MOXKe.

Bunaoox 3. (Puc. 6)
M Hexaii K J1eXKnTh BCEpEIHHI
BEpPTUKAJIbHOIO KyTa 24, 0B,
(puc. 6), £A,;0B; = 90°.
KezA,0B;, MK = 2\/7 (cm),
KA, || OBy, MA; 1 OA.
Touka A He JexuTh NpoMeHto OA.
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Otxe, p(M;0A) = MO =8 (cm). Ananoriuno p(M;O0B) = MO =8 (cm).
Yo1upukytHuk A;KB;0 — xBaapar. AMKO npsimokyTHu#l TpukyTHHUK. [lopiBHsEMO
KM i MO : 24/7 i 8. Ockinbkn, (2v7)? = 28 ; 82 = 64, 70 MO > MK. Otxe, MO =
8 cm. Bionosios : 10 cm, 8 cm.

Bucnoeku. Buknagenuii Buiie (pparMeHT TEOPETEUHHUX IMOSICHEHb IMPOIOHYIO
MOBIJOMHUTH CTapIIOKJIACHUKAM Yy BUIVISIII IIKUTHHOI JICKITT IMiJT YaC BUBUYEHHS TEMH
«IlepneHAUKYIAPHICTh TPSIMUX 1 IUIOHIMH B MIPOCTOP1» (JEKIIIHO-MpakTHYHA (popma
HaB4YaHH:). PO3KpUBIIM 1 MOMTMOMBIIN 3MICT JJAHOT TEMH, a TOJOBHE, O3HAHOMMBIIIH
YYHIB 3 TIOHSATTAM BIJACTAaHI BiJl TOYKH 10 ICypH, HABUUTH I1X MPABUIBLHO
3aCTOCOBYBAaTH OTpUMaHl1 3HaHHs. Hanmami mopasy, koau B 3ajadi iiie MoBa Ipo
BiJICTaHI1 Bl TOUKH 70 (irypH (Bizpi3Ka, MpOMEHs, Kojia Uy 1HIIO1 (IrypH), BAUTH YiTKO
3’sICyBaTH 1 OOIPYHTOBYBATH, 1110 Oye BUPA3HUKOM IIi€1 BIICTaHI.
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PO IHHOBALIMHY MOJIEJIbHY HABUAJIbHY ITIPOT'PAMY 3
MATEMATHUKMU JJIA 7-9 KJIACIB HY I

Ouaexcanap HIxoabHui
Vrpaincoxuii oeporcasnuil ynisepcumem imeni Muxatina /[pacomanosa, m. Kuis

VY nomnoBil po3rsiar0TEC METOUYHI 0COOIMBOCTI MOJIEIBHOT ITPOTpaMu 3 MaTEMAaTHUKH TSI
7-9 KnaciB 3aKIaiB 3arajJbHOI CepeIHbOI OCBITH, 3aIIPOIIOHOBAHOT aBTOPCHKUM KOJIEKTUBOM Y CKJIali
Mapii Bacunumun, Aanpis Mwistauka, Mukonu [parsosurtoro, FOmii [IpoctakoBoi Ta Onekcanmpa
[IIkonbpHOTO. 32 HaBEIEHOIO MPOTPAMOIO MiATOTOBICHO MiAPYYHUK 32 MATEMATUKH 711 7 KJIacy, SKUH
BiIoOpakae  OCOOJIMBOCTI  MOJENBHOI TpOTrpaMH Ta  CIOPUSATAME PO3BUTKY  KIIOUOBUX
KOMIIETEHTHOCTEH yUHIB HOBOI YKPaiHCHKOT IIIKOJIH.

Knrwouosi crosa: HoBa Ykpainceka I1Ikona, MomenbHa mporpamMa 3 MaTeMaTHKH, MIPYIHUK 32
MaTEeMaTHKH, IHTETPOBAHUH Kypc, KOMIETCHTHICHUHN MAX1]] 10 HABYAHHS MAaTEMATHKHU.

ABOUT THE INNOVATIVE MODEL PROGRAM IN MATHEMATICS
FOR 7-9 GRADES OF NUS

Oleksandr Shkolnyi
Dragomanov Ukrainian State University, Kyiv, Ukraine

In the report we examine the methodological features of the model program in mathematics for
grades 7-9 of general secondary education institutions, proposed by the author's team consisting of
Mariia Vasylyshyn, Andrii Mylyanyk, Mykola Pratsiovytyi, Yuliia Prostakova, and Oleksandr
Shkolnyi. According to the given program, a mathematics textbook for the 7th grade was prepared,
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which reflects the features of the model program and will contribute to the development of key
competencies of students of the new Ukrainian school.

Keywords: New Ukrainian School, model mathematics program, mathematics textbook, integrated
course, competence approach to teaching mathematics.

Sk 3a3HaueHo B [1], MmeToro kypcy «Maremaruka» B 7-9 kiacax € ¢popMyBaHHS
0a30BHUX 3HAaHb, YMIHb 1 HABUYOK, HEOOX1IHUX A1 (OPMYBaHHS KOMIIETEHTHOCTEM,
BU3HAUeHUX y Jlep>kaBHOMY cTaHAapTi 6a30BOT CEPEeIHBOT OCBITH, @ TAKOXK PO3BUTOK 1
MiATPUMKA T13HABAJILHOTO 1 €MOIIIMHOTO 1HTEepEeCy YUHIB 0 BUBYECHHS MaTeMaTHKHU.

Po3kpremMo KkIO4OBI  OCOOJIMBOCTI  MOZENBbHOI HaByaibHOI mporpamu [1]
aBTOPCHKOTO KOJEKTUBY B ckiaal Mapii Bacumumun, Auapis Munsauka, Muxoau
[IpaupoBuroro, FOmii IlpoctakoBoi Ta Onekcanapa [lkonbHoTO.

[To-mepmie, 3rigHO 31 CBITOBHMMH TEHJACHIIISIMA B HAaBYaHHI MaT€MaTHUKH Ta
BIJIMOBIAHO JO peai3alii MPUHIUIY HACTYIMHOCTI, B TMPOIOHOBaHIN Mporpami
POJOBXKYEThCS TOCUJICHHS POJII WMOBIPHICHOT Ta CTAaTUCTHYHOI JiHII IMiJI 4ac
HaBYaHHA B 5-6 kiacax. Tomy, KpiM BXX€ BIAOMOTO YYHSIM KJIACHYHOTO MiJIXOXY 1O
oOurCIeHHs] MMOBIPHOCTEM MOAiNA, y MOZAENbHIA MpOorpaMi MPOMOHYIOTHCS TaKOX
CTaTUCTUYHMIA 1 TeOMETpUYHUU miaxoau. Hamexxny yBary B mporpami MNpHILIEHO
cnoco0aM opraHizaiii Ta MPOBEACHHS CTAaTUCTUYHOTO JOCIHIJKEHHS, 30Kpema,
IpaMOTHIN opraHizailii CTaTUCTUYHOTO CIIOCTEPEKEHH, MOJAHHS JaHUX Y 3pYyYHOMY
BUIVISIL Ta PO3PAXyHKY CUCTEMHU CTATUCTUYHUX MOKa3HUKIB.

[lo-npyre, B Kypci Marematukud 7-9 KiaciB y4YHI TOYMHAIOTH HE JIMIIE
BUKOPHUCTOBYBAaTH BIJJOMI MareMaTW4yH1 TBEPIXKEHHs, a ¥ AOBOAUTH iX. J{Jis 1boro B
nporpami rnepeadaueHo BUBYEHHS JIOTTUHUX OCHOB MaTeMaTUKH, TOOTO BUOKPEMIICHHS
HEO3HAYyBAHUX MOHATH MaTeMAaTUKH, HABEJCHHs CIIOCOOIB O3HAYEHHSI MaTeMaTHYHUX
MOHSTh, TOOYI0OBA CUCTEMH TBEPXKEHb, K1 IPUUMaIOThCs 0€3 TOBeIeHHS (aKC1OM), Ta
pPO3MIISA CHOCOOIB OBEACHHS IHIIMX TBEp/UKEeHb (Teopem). OCkinbKu abCcTpakTHE
MUCJIEHHS YYHIB 7-9 KJ1aciB 1€ MOBHICTIO HE C(hOPMOBaHE, MU BBAYKAEMO, 110 PO3IJISIA
HEO3HAuUyBaHUX TMOHATh, O3HAY€Hb, AKCIOM 1 CMOCOOIB JOBEIEHHS TBEPIKEHb Mae
pPO3MOYMHATUCS HA MEHII aOCTpaKTHOMY HaBYaJbHOMY Marepiani, B3ATOMY 3
MOBCSKJEHHOTO HUTTS, @ HE HA MPUKJIAll a0CTPAKTHUX T'€OMETPUUHUX 00’ €KTIB, SIKI
BHBYAIOTHCS] HUHI B TPAAULIIHHOMY KypCl T€OMETPIi.

[To-TpeTe, mponoHOBaHa MOJIEIbHA MTpOrpaMa mnepeadadyae OIHOYACHE BUBUCHHS
B 7-9 Kiacax HaWMPOCTIIINX TEOMETPUYHUX 00’ €KTIB SIK Ha IUIOMIMHI, TAaK 1 B IPOCTOPI.
be3yMOBHO, TOJIOBHUI aKIIEHT MpOrpamMu 3po0JIeHO Ha BUBYEHHI FTeOMETPUYHUX (Piryp
Ha TUIOUIMHI, aje po3IVIsLj MPOCTOPOBUX OO’€KTIB y 7-9 Kiacax HE MPUIUHSETHCS,
30KpeMa, TPOMOHYETHCSA  BHUBYEHHS  PO3TOPTOK  IMOBEPXOHb  HAMMPOCTIIIUX
MHOTOTPaHHUKIB 1 TUT 00€pTaHHS Ta OOYMCIICHHS IUION] IMOBEPXOHBb MPOCTOPOBUX
reoMeTpuyHuX Qiryp.

Hapernti, mo-uerBepre, B Cy4aCHOMY JAMHAMIYHOMY CBITI Ba)KJIUBHM aCIEKTOM

PO3BUTKY OCOOMCTOCTI YUHIB € iX 0013HaHICTh y cdepi hiHaHCOBHUX pO3paxyHKiB. Tomy
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B JaHIi MOJENbHIA mporpamMi MU MPOMOHYEMO BHBYEHHS OCHOB (DIHAaHCOBOI
IPaMOTHOCTI, 30KpeMa, Ofepaliid 3 TPOIUMa, MPOCTUX Ta CKJIAJHUX BIJICOTKIB 1
JMCKOHTIB, JAaTOBAaHMX CyM, €KBIBAJICHTHUX CyM Ta iX Cepiil, a TakoX MIpPOCTUX
HAKOMHUYYBaJbHUX TIATEXKIB.

[IpuHuMnM, 3amponoHOBaHI B MOJACNIBHIN mporpami [1] peanizoBaHi Ta
BIIPOBAKCHHI Ha MPAKTHUIl Y MAPYYHUKY 1IHTETPOBAHOTO Kypcy «Martemarukay s 7
kinacy (aBropu — Omekcanap Illxonmpuuii, €Bren Hemin, Annpiit Munsauk, HOmis
IIpocrakoBa) [2]. Lle#t migpyunuk cxBaneHuidi MOH Vkpainum a1 HaB4YaHHS
MaTeMaTUKM B 3aKJIaJlaXx 3arajibHOl CepeHbOi OCBITH. Y J0moBial Oynae OiIbIn
JETadbHO PO3KPUTO METOIMYHI OCOOIMBOCTI K MOJEIbHOI mporpamu [1], Tak i
HiApyYHUKA 3 MAaTEMATUKH ISl 7 KJ1acy.
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POJIb TEOMETPII Y LIKIJILHOMY KYPCI MATEMATUKHU

Ougena yraiiio
Xapkiecokuu nayionanvruu ynigepcumem imeni B. H. Kapaszina, m. Xapkie

[lokazaHo, 1m0 came TreoMeTpis ICTOPUYHO TMOE€JHYE B c001 (PyHAaMEHTAIBHICTH Ta
NPaKTUYHICTh. 3aIPOIIOHOBAHO BUKOPUCTAHHA 33a]a4 Ha MOOYAOBY SK JUI NPAKTHYHKX 3a/1a4, TaK i
JUISL KPaIoro po3yMiHHSL TEOPETHYHOTO MaTepiaiy.

Knrouosi cnosa: reomeTpis, MaTeMaTU4YHA JIOTIKA, 3a7a4l Ha MMOOYIOBY.

THE IMPORTANCE OF GEOMETRY COURSE IN SCHOOL

Olena Shugailo
V.N. Karazin Kharkiv National University, Kharkiv, Ukraine

It is known from ancient history that geometry is a fundamental and practical course. It is
proposed to use construction problems both for practical problems and for a better understanding of
the theoretical material.

Keywords: geometry, mathematical logic, construction problems.

['eomeTpis 3aiimae ocobmuBe Miclie B Kypcl MaTe€MaTUKU, TOMY IIO 3 T€OMETpii
M0YaJIOCh CTAaHOBJICHHSI MaTEMATHKU sIK Hayku. « Hauana» EBkiiga Oyau miapyyHHKOM
3 TeoMeTpii 1 eTaJoHOM akcioMaTMyHOi MNOOYIOBM HAyKOBOI TeOpil MpPOTIrOM
TUCAYONITh. B T1 yacu marematnka 1 ginocodis Oyau TICHO MOB’si3aHI MK COOOIO 1
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BILJIMBAJIM Ha PO3BUTOK ofiHA oHOi. He napma Ha Bxoai 1o mikonu [Tnarona OyB Hamuc
«Toii, XxTO HE 3HAa€ TeoMeTpii HeXall He BXOIUTH cronm». Diocodu BUKOPUCTOBYBAIH
METOJIM MaTeMaTUYHOI JOTIKH JUIsl TOSICHEHHS BCIX MPOLIECIB )KUTTs. MaTemaruka — 11e
croci® 3HalTH po3B’SA30K MpoOIEeMU, BUKOPHUCTOBYIOUM HAasBHI 3HAHHS Ta JIOTIYHE
MUCJICHHSI.

[TokaxkeMoO Ha TIPUKIIAJ, K TOOYIOBU IHUPKYJIEM Ta JIHIAKOI JOMOMaramTh y
BHUBYECHHI reoMeTpii. B onHOMYy 3 migpy4HUKIB 3 MATEMaTHKH JIJ1s IOYATKOBOI IIIKOJIU €
npuOJIM3HO Take BHU3HAUEHHS KOJA: KOJO — II€ KpUBa, 110 OOMEXKY€E KpYI, a KpyT
NPEICTaBICHO Ha KAPTHHII. SIK Mmiclisi Takoro «BU3HAYEHHS» BU3HAYaTH IICHTP Ta
pazaiyc kona? A SKIIO B3SATH Y PYKH IUPKYJb Ta MoOyayBatu koio? Tosl BU3HAYCHHS
KoJla 3’SIBJISIETHCSL CaMO, HIKOJSAPl BKE HOro OTpuUMaid Ha MPaKTULI: KOJO — IIe
MHOXXMHA TOYOK, II0 3HAXOAATHCS Ha OJHAKOBIM BiACTaHI BiA (PIKCOBAHOI TOUKH
(menTpa) 1 1 QpikcoBaHa BiJICTaHh HA3UBAETHCS PAIIyCOM. A SIKIIO y YUHS € JIOCBIJ
moOyI0BY TPUKYTHHUKA 3 TPHOMA BIJOMUMH CTOPOHAMHU, TO HOMY TPOCTIIIE 3aCBOITH 1
3amaM’ITaTl TPETIO O3HAKY PIBHOCTI TPUKYTHHUKIB.

3anadi Ha OOYIOBY MOXKYTh 3’ SIBISITUCH TAKOX Ha ypOKax Iparli a0o MUCTELTBa:
MOKHA POOMTH 3a JOTOMOTOI0 LUPKY/IS YyAOB1 KBITOYKM 3 IIICTbMa MEIIOCTKAMHU,
pI13HOMaHITHI MO3aiKH, sSUTMHKOBI IpUKpacH y (opMi ikocaenpa 1 6araTo 1HIIOTO.

OTxxe, MU MaeMO IIJKPECIUTH BaXJIUBICTh TE€OMETpPii C TOYKH 30py il
aKcioMaTH4HO1 Oy10BH, HEOOXITHOCTI 3aCTOCOBYBaTH METOAM MAaT€MaTHYHOI JIOTIKU
JUTSL TOBEJICHHS TEOPEM, a TAKOXK 11 IPAKTUYHE 3aCTOCYBAHHS.

BUKOPUCTAHHS TBOPYUX 3ABJIAHb HA YPOKAX
MATEMATHUKMU 3 METOIO ITIOJAOJIAHHA OCBITHIX BTPAT

Harania lexpina
Komynanvnuii 3axnao «Xaprisecoxuii niyeti Nel57 Xapxiecvkoi micokoi paouy, m. Xapkie
B naniif poGoTi po3risgaeThCsl BUKOPUCTAHHS TBOPUMX 3aBJaHb HAa YpOKaX MaTeMaTHKH, SIK
OJIMH 13 CIIOCO01B HAIOTYKEHHSI OCBITHUX BTpaT. PO3KPUTO YMOBH PO3BUTKY IUTSAYOT TBOPUOCTI HA
ypOKax MaTeMaTHuKH, po30uparoTbcs GopMH poOOTH AJISl PO3BUTKY TBOPUYOCTI, HABEICH] MPHUKIAIH 13
JOCBiy pOOOTH ydUTETIsI.
Kniouosi cnosa: marematuka, TBOpUi 3aBJaHHI, PO3BUTOK TBOPYOCTi, OCBITHI BTPATH.

USE OF CREATIVE TASKS IN MATHEMATICS LESSONS WITH THE
PURPOSE OF OVERCOMING EDUCATIONAL LOSSES

Natalia Shchedrina
Communal Institution «Kharkiv Lyceum Ne 157 of Kharkiv City Councily,
Kharkiv, Ukraine

This paper examines the use of creative tasks in mathematics lessons as one of the ways to make
up for educational losses. The conditions for the development of children’s creativity in mathematics
lessons are revealed, the forms of work for the development of creativity are analyzed, and examples
from the teacher’s work experience are given.

Keywords: mathematics, creative tasks, development of creativity, educational losses.
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Mu xuBeMO y CKJIQJTHUM Yac: CrovaTKy nanjaemis, mos’s3ana 3 COVID-19, notim
BiiiHa Pocii npotu Ykpainu... Lli 4MHHUKY CYTTEBO BIUIMHY/IM Ha aKaJeMiuHI 3100y TKH,
Ha (pi3MYHE Ta MEHTaJbHE 3/I0POB’S, a TAKOXK y MailOyTHbOMY BIUIMHYTh Ha PIBEHb
JI0XO/1y Ta J00pOoOyT y4HIBCTBA.

AJe y)Ke ChOTO/IHI MOTPIOHO KOMITIEHCYBATU OCBITHI BTPAaTH 1 3HAXOIUTH LUISIXHU
BUPIIICHHS WX NMUTaHb. OJXHUM 13 1HCTPYMEHTIB JJIsi TOJIOJAaHHS OCBITHIX BTpar
BBKAIO PO3BUTOK TBOPUYOCTI AUTHUHU. SK? 3a JOMOMOTOI0 TBOPYUX 3aBIaHb.
InuBimyanbsHMI M1JIX1/1, aKTHBHA B3a€MOJI1sI, BUKOPUCTAHHS 3ac001B Bizyasizallii — Bce
IIe MOXKHA peali3yBaTHd dYepe3 TBOPUI 3aBIaHHSA ISl YYHIB. A IIe 3alliKaBJICHICThH
MaTEMaTHKOIO, TICUXOJIOT1YHE PO3BAHTAKESHHSI TOIIIO.

TBOpUICTb KOKHOT AUTUHU TOTPIOHO BUSIBIISTH, PO3BUBATH.

YMOBU PO3BUTKY AUTSIUOI TBOPUOCTI HA YpOKaX MaTEMaTHKU:

* [oTpiOHO CTBOPHUTH O€3MeyHe, 3aTUIITHE TICUXOJIOTIYHE CEPEIOBUIIIE;

" TIATPUMKA CXWJIBHOCTI JUTHUHU JI0 TBOPUYOCTI;

" CHOKIiiHEe, BPIBHOBA)XEHE BITHOIIECHHS 0 AUTIUUX 171EH;

" HaJaBaTU MOXJIMBICTh 00AyMaTH, OOTOBOPUTH 171€T;

" BUIbHE BHCIIOBIIOBAHHS CBOEI IyMKH;

* miarpumka yuutens («CropoOyit 1y Tebe Bce BUiae»)
®opmu poOOTH A1 PO3BUTKY TBOPUYOCTI:

= ceMiHapH, AUCKYCIi;

= TBOpYI IrpH;

" pOo3rajlyBaHHs KPOCBOP/IIB;

=  3371a41-MaJIOHKH;

" JTOCJITHUI[bKO-TIPOEKTHA pOOOTa;

" pPO3B’sI3yBaHHS 3aja4, HAOIMKEHUX J0 HKUTTS.

Tinbky TBOPUHIA yUHUTEIh MOYKE BUXOBATH TBOPUY OCOOUCTICTH. ToMy HaMararoch
CKJIQJIaTH 3a/1a41 3 I[IKaBUM 3MICTOM CaMOCTIHHO.

3anaua. B sxomy poyi 6y8 3acnosanuti XapKieCoKuil 300napx?

L]e wucno womupuyugpose.

Jinumwvca na 5, ane ne € napnum.

Ilepwa yugpa — ne € Hi npocmum Hi CKIAOEHUM YUCTIOM.

pyea yugpa — natimenwie uucno, sxe kpamue 8.

Tpems yugpa — keadpam uucna, siKke y maodauyi NpocmMux 4ucen cmoimo
Ha opyeomy Micui

AGO0 3aBmaHHs: PO3B’SA3aTH NPUKIAAA 1 PO3TAIIyBaTH BIAMOBIAL Yy MOPSAKY
3pOCTaHHsA, po3WMUGPYBATH MPI3BUIIE YKPATHCHKOTO KOMIIO3UTOpPA 1 BHKOHABIIA
(Bononumup IBaciok), 3HaiiTH B 1HTEPHETI 1HPOPMAI[IIO PO HHOTO, HA YPOIll pa3oM
3acmiBaTy WOTO MICHIO, BCIM BijioMy «UepBOHY pyTy».

A uu 3amucioBanucs BU Haa nutanasaM: «1llo kpame: anenbcud un aUMoH?». A
SKIIO TOAATH TaKy 1H(POPMAIIII0: cepeaHii aneabcruH MicTUTh 3/5 BiTaminy C Bif CBO€T
MacH, a Takui camuii TMMOH MicTuTh 5/12 Bitaminy C? Lle nutaHHs 0OroBOPIOETHCS B
CeCliHUX 3ayax mija 9yac Zoom KoH(pepeHilii.

bararo mo3uTUBHUX €MOIIiil MepeKUBAEMO Pa3oM 3 AITbMH MiJ Yac Mpe3eHTalil
ix mpoekTiB: «Mos miHis yacy», «Micteuko uncna mi» [1].
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OTxe, MOJ0JIaHHS OCBITHIX BTpaT —II€ YePrOBUN BUKJIUK JUISl YUUTENIB 1 YUHIB,
ajyie BUKOPHCTOBYIOYHM MPAaBUJIBHUM MiAX1J B LIbOMY MUTaHHI, HANOJEIIMBICTh, BCE
MO>KJIMBO BUPIIIHUTH.

JIITEPATYPA

1. Jloxon Engpro bioc. Maremaruka 4.2. Ilinpyynuk st 6 kiacy 3akjaaiB 3arajibHol
cepeanboi ocBitu / Kuis: «Jlinrsict», 2023.

JAEAKI HPOBJEMMU CbOI'OAEHHSA BUKJIATAHHA
MATEMATHUKU B IKOJII: IPUYUHU 1 HACJIIIAKHA

Bsiuecnas SIpmak !, Onena llanosau 2
! Komynanonuii 3axnad «Xaprisecoka 2imuaszia Nel 10 Xapkiecvkoi micokoi paouy, m. Xapxie
2 Komynanonuii 3axnad «Xapkiecoxuii niyeti No62 Xapkiscokoi micokoi paouy, m. Xapkie

B po6oTi npuBepHyTO yBary CycHijJbCTBa, CTEHKXOJAEPIB 10 HETATUBHOI TUHAMIKUA OJHIET 3
rpaHeil y BUBUCHHI MaTeMaTHKH, a came, 10 CTPIMKOTO 3MEHILICHHS YBaru, Ky CbOTOJIH1 MPHUIUISIOTH
JOBEJICHHIO i1 apryMeHTallii MaTeMaTHYHHUX TBEP/KEHb Ta KPOKIB MIPH pO3B’sI3yBaHHI 3a/1a4. ABTOpH
OOIPYHTOBYIOTh HEJOIMYCTUMICTh y3araJlbHEHHsS MiJXOJiB 1O BHBYEHHS MaTeMaTHKH W 1HIIMX
HaBUAJbHUX IIKIJIBHUX TpPeaMeTiB. 3po0JEHO BHCHOBOK NPO PYWHIBHHUN BIUIMB TOTaJIbHOTO
BIIPOBA/KEHHSI TECTYBAaHHS Ha BCIX eTamax BHBYEHHS MaTeMaTUKU Ha pPIBEHb ONAaHyBaHHS
MaTeMaTUYHUMH MeToJlaMi, (OpMyBaHHS MHCJICHHS Y4YHIB 1, SK HACIIJIOK, Ha PO3BUTOK
CYCIiJIbCTBA.

Knrouosi cnosa: MaTeMaTuka, HayKOBE MUCICHHS, (OpMyBaHHS MHCIICHHS, MaTeMaTHIHA
THAYKIS, TOBEICHHS, OOIPYHTYBaHHS, TOTAJIbHE TECTYBaHHS.

SOME ISSUES IN CONTEMPORARY MATHEMATICS EDUCATION
IN SCHOOLS: CAUSES AND CONSEQUENCES

Vyacheslav Yarmak !, Olena Shapoval 2
! Municipal Institution "Kharkiv Gymnasium No. 110 of Kharkiv City Council”, Kharkiv,
Ukraine
2 Municipal Institution "Kharkiv Lyceum No. 62 of Kharkiv City Council”, Kharkiv, Ukraine

The work draws attention to the negative dynamics of one aspect in the study of mathematics,
capturing the interest of society and stakeholders. Specifically, it highlights the rapid decline in
emphasis on proof and argumentation of mathematical assertions and steps in problem-solving today.
The authors argue against generalizing approaches to the study of mathematics and other school
subjects. A conclusion is reached regarding the detrimental impact of the widespread implementation
of testing at all stages of mathematics education on the level of mastering mathematical methods, the
development of students' thinking, and consequently, on societal development.

Keywords: mathematics, scientific thinking, thinking formation, mathematical induction, proof,
argumentation, comprehensive testing.

Mamemamuka — ye HelMOBIDHA CRPOMOACHICTD
HAWl020 po3ymy UMY Kpacy ma 102iKy

8 bezmedicHuUx npocmopax abcmparyiu."”

1. Beuno
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@opMyBaHHA Ta PO3BUTOK HAYKOBOIO MHUCJIEHHS BBAXXAEThCS OJHIEID 3
HAaWBAKIIMBININX TJIOOATBHUX MPOOJIEM OCBITH. SIK BiTOMO, HAYKOBE MUCJICHHS — II€
Croci®O MUCIIEHHS, KU CTUMYJIO€ OOTPYHTYBaHHS, CHCTEMATH3aIlil0 3HAHb, BMIHHS
CTaBUTHU 3alUTAHHS, PO3B'S3yBaTH MPOOJIEMH Ta CIpUMaTH 1HPOPMAITII0 KPUTHYIHO.
CycHinbCTBO, SIKE PO3BUBAETHCS, SIKE TIPAarHe BAOCKOHAIIOBATUCH MA€ CTABUTH TEpe]]
OCBITSIHaMH I 1 3a7a4i 3 (GOpPMYBaHHS Ta PO3BUTKY MUCJICHHS, B TOMY YHCHI W
HAYKOBOTO, y AiTe# pi3HOro BiKy. [locTae mpupoiHe NTUTaHHS, SIK JOCSTTH TOCTABIEHOT
metu? Skumu 3acobamu? Slka 3 HayK Ta SIKMM HaBUYAJbHUM MIKUJIBHUM TpeaMeT
HaMKpalie cpuse HboMy?

3arajioM, TPUUHATO BUAULITH YOTUPU TUIM HAYK: T'yMaHITapHI, COIlIaJIbHI,
npupoiHuYi Ta popmanbHi [4, c. 34]. Jlo hopManbHUX HAYK BITHOCATh MaTEeMaTUKY Ta
JIOTIKY, 1 PO3MISAAI0Th OKPEMO BiJI MPHUPOJHUYUX HAYK, OCKIIBKH 1X METOJ0JIOTIs
1CTOTHO BiIpi3HAETHCA Ha mpoTuBary mpupoJHUUMM 1 colliaibHUM, (hOpMajibHI HAYKH
METOOJIOTIYHO HE3aJeKHI BiJ EMINPHYHHX METOMIB, a MiAX1A J0 JOCTIIKYyBaHHUX
00’€KTiB y HUX aOCTpakTHUH. Bi3bMeMoO, HanpuKIIa, 3aCTOCYBaHHS METOTY 1HTYKIIii
B MatemaTuIl Ta (izumi. Ha nepmmii morssa, 6a4nMo TMBOBIKHY aHAJIOTiIO. AJe 11e
HE TaK, € CyTT€Ba BIAMIHHICTh. Sk BiayuHO Bim3HauaB A. Ilyankape B cBoiil poOoTi
«IIpo mpupomy MaTeMaTHYHOTO YMOBHBOMY»: «IHIyKIisl, SKy 3aCTOCOBYIOTH Y
GIBUYHNX HayKaX, 3aBXIW HEJOCTOBIpPHA, OCKUIBKM BOHA 0a3yeThCs Ha BIpl B
3araJbHUN TMOPSIOK BcecBiTy — MOPSAIOK, MO 3HAXOAUTHCS MO3a HAMH. [HIYKITis
MaTeMaTu4yHa, TOOTO JIOBEJEHHA MIISXOM PpEKypeHIli, MpeACTaBISIETbCT 3
HEOOX1/IHICTIO, OCKUIBKM BOHA € JIMIIE MIATBEP/DKEHHSAM OJHIET 3 BIACTUBOCTEH
caMmoro po3ymy» [5, c¢.21]. Hemae cyMHIBIB, 1110 MaTeMaTU4HI MIpKyBaHHS IMLJISXOM
pPEeKypeHIIii Ta iIHAYKTUBHI (PI3UUHI MIPKYBaHHS IPYHTYIOThHCS Ha PI3HUX OCHOBAX, X04a
PYXarThCsl B OIHOMY HAMNPSIMKY, TOOTO BiJl OKPEMOTO 10 3arajbHOTo0.

TakuM 4MHOM, MOXHA BHJIUIMTH JIBa CUCTEMHI1 KPUTEpii, IMOB’s3aHl 3 MOALIOM
JTOCIDKyBaHOT 1HGopMaIii 3a IOXO/KEHHSIM: a00 IOCHIKEHHS O0a3yeThcs Ha
00’eKTUBHOMY (JIOTiKa) YM CyO’€KTHBHOMY CIIOCOO1 Cy/DKEHHS, a00 JOCIIIKCHHS
0a3yeThcsi Ha aOCTPAKTHOMY 4YHM KOHKPETHOMY crocobi cmpuiiHatTs. | Tomy, 3
HAaBUAJbHUX IIKUIBHUX TPEIMETIB, caMe MaTeMaTHKa JOMiHye cepes 3aco0iB
(hopMyBaHHS JOTIYHOIO, CTPYKTYPOBAHOI'O MUCJICHHS Ta aHai3y. OTke, MaTeMaTHKa
CTOiTh OCTOPOHB BiJI IHIIUX HABYATHHUX MPEIMETIB, SIKI BUBUAIOTH B IIIKOJII, & TOMY U
CTaBJICHHS JI0 OTMAHYBaHHS OCHOB MaTE€MAaTWKH Ma€ BIAPIZHATUCH BiJ CTaBICHHS 0
IHIIUX JACIUAILIIH.

Ha crorogni maremaTuka € OCHOBHHUM PYHIIHHUM YMHHUKOM i1H(OpMAIHUX
TEXHOJOT1d. IHTerpanbHi, yHIBepcalbHI 1HQOpMAIlIHI  CUCTEMH  3aBISKH
MaTeMaTU4HIA peaizalii MPONMOHYIOTh CBIM MMOHATTEBO-JIOTIYHUN mpoctip. lle
NOIIUPIOE 1 MOTIMOIIOE BIUIMB MaTEMaTUKH Ha BCl chepu HAyKu Ta KyJIbTypU 3
3aJTy4eHHSIM JI0 HUX HOPM JIOT1KH Ta 3pa3KiB JOCKOHAJIOCTI MATEMATUYHUX JIOCATHEHb.
Pa3om 3 TuM, BUBYECHHS MaTeMaTHK{ JOTIOMAara€ PO3BMBATH HABUYKU KPUTUIHOTO
MUCJIEHHSI, OCKUIBKM pO3B'SI3aHHA MaTEeMaTUYHUX 3ajlad BHMAarae aHamsy Ta
BIOPSAKYBaHHA 1H(OpMarttii, ¢hopMyTIOBaHHS TIMOTE3 1 pO3POOKH CTpaTeriii mis ix
BupimeHHs. [IpoTe, ocTaHHIM 9acoM B JIeSKNX HAaBUAJBHUX MpOTpaMax i METOAMKAX
BUKJIQJIaHHSI BUHUKAE TECHJCHINS TEPEHECCHHS aKICHTY 3 TEOPETUYHUX OCHOB Ha
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NPaKTUYHI aCleKTH BUBYEHHSA MaTeMaTHKW. Bimiiuuim Ha Ipyruil miaH JOBEACHHS,
OOTPYHTYBaHHSI KPOKIiB, €TaIliB PO3B’sA3aHHS TIET UM 1HIIIOT MATEMATUYHOI 3a/1a4i.

Bin3naunmo KijibKka MpUYHH, 10 MOXKYTh MOSICHIOBATH 110 HETaTUBHY, Ha HAIy
OYMKY, IMHaMIKy B ONTaHYBaHHI MaT€MaTHKH.

[To-mepiie, 3amuT CyCHiIbCTBA Ha OOTPYHTYBaHHSA 1 JOBEJEHHS CBOIX KPOKIB,
CBO€1 MyMKH, pilieHb B OaraThbox BuMaakax BiacyTHiM. CychnibCTBO MOTpeOye
BUKOHAHHS MOCTABJIEHUX 33/a4, MIBUIKO 1 TOYHO. /{7 1[bOTO BUKOHABIII BUMYIIIEHI
3a/III0OBaTH KOMIT IOTEPHY TEXHIKY, PO3pOOKH 1 MpOrpaMH IITYYHOTO 1HTEJIEKTY,
IaTepuer TomIO, fAKI ampiopl HE BUMArarTh JOBEACHHSA, YITKOI apryMmeHTarlli, a
NPAaLOI0Th HA «IIBUIAKUAW» pPe3yJIbTar.

[To-npyre, HacUYeHHsS HABYAJBLHOTO MaTepialy BEJIMKOI KUIbKICTIO HOBUX
MOHSTh, PO3JLIIB 3 BHINOI MaTeéMaTUKU MPU OJAHOYACHOMY 3MEHIICHHI TOJAWH Ha
BUKJIAJIaHHA MpeIMeTy, NPU3BOAUTH JO 3HUKAHHS TaKUX €TalliB pPO3B’sI3yBaHHS
MaTEeMaTHUYHUX 3a/ay, K apryMEHTYBaHHS, JOBEJIEHHS TOIIO, IO B CBOIO YEpry
CIIOTBOPIOE JIOTIKY CaMOI0 MpeIMEeTy MaTeMaTHKa.

Tpers mnpuumHa — 1€ TOTaldbHE BIOPOBAKEHHs TecTiB. CBoro uacy
3aMpoBa/PKEHHS] TECTYBaHHS B OCBITI BUKOHAJIO AyX€ Ba)JHUBY (PYHKIIIO PO3BUTKY
CYCIILJILCTBA, @ camMe, 00’ €KTUBHICTH OLIHIOBAHHS, HIBEJIIOBAHHSI JIFOJICBKOTO (PaKTOpy
B OIIHIOBAaHHI pe3yJbTaTiB 1, SIK HACHIIJOK, MMOAOJAHHS 0aratboX 3J0BKMBaHb[1-3].
OnHak, Ha CHOTOIHI MAacOBE TECTyBaHHS, OCOOJMBO B MAaTEMAaTHIll, € TaJIbMIBHUM
(akTOpoM PO3BUTKY MAaTeMAaTHMYHO! IyMKU. JloCTaTHbO JUINE 3ayBa)KUTH, WIO
OUIBIIICT, YYHUTENIB 1 HaBYAJIBHMX 3aKJaJiiB BOAayae CBOEID OCHOBHOK 33J1auelo
MiTOTYBAaTH YYHIB JI0 TECTYBaHHS B IKOMY MPAKTUYHO BIJICYTHE MiClie apryMeHTaIlii
Ta noBeqeHHs [1, ¢. 86]. BTpadaroThcs NPUHIMIN aHATITUYHOTO KOHCTPYIOBAHHS Ta
3aCTOCYBaHHS OCHOBHMX MAaT€MAaTHMYHUX KOHIIEMI[ii. | SKio, Mpu BHBYEHHI 1HIIUX
HaBYAJIbHUX NPEJAMETIB 1€ 1 HE HAHOCUTh 3HAYHOI IIKOAM, TO B MaTeMaTHlll
JOMIHYBaHHS TECTYBaHHS HEMPUITY CTUMO.

Ha namy nymky, npobnema € 3nayHo riaudmoro. CrnpaBa B TOMY, IO KyJIbTypa
HAyKOBOTO MUCJICHHS HE 30BCIM 30IraeThCs 3 KyJIbTYpOIO MUCJICHHS Cy4acHOTO
CYCIILJILCTBA 32 CBOIMU 3acagHUYMMU MoTHBamHu. [lepeayciMm hopmanbHi KOHCTPYKIIT
Ta METOAU MHCIEHHS — JHIIe OJHAa 3 OOOB’SI3KOBHX CTOPIH IHTEIEKTYaJbHOTO
PO3BUTKY JtoacTBa. Kpusa paiioHanizaMy mossrae He B pyiHyBaHHI OHATTA ICTUHH, a
y BU3HAHHI PI3HOMAaHITHOCTI JAMCKYPCIB JIOJCHKOT KOMYHIKallii 1 Toro ¢akry, o
OPUMHATTS ACSKUX TBEPIKEHb 30BCIM HE OOOB’S3KOBO € pEe3yJbTaTOM IXHBOTO
noeneHHs. llpore noBeaeHHs Mae 3amumaTtvcs (yHAAMEHTAIbHOI YAaCTHHOIO
apryMeHTallli Ta TIIyMaueHHs TBEPAKECHb.

CycmiibCTBO Ma€ YCBIJJOMUTH, 1110 BOHO JIMIIIE BUTPAE, 1 0y 1€ OUIbII IOCKOHAINM,
AKIIO HE JO3BOJIUTH MEPETBOPUTHCH MaTeMaTHIll B «OOYHMCIIOBAJIbHY» 4YH
00CIIyroByIOUy 1HIII TaJly31 HAYKY.

MatemMaTuKi NPOAOBXKYIOTh BHBYATH, (OPMYIIOBATH 1 JOBOJUTH TEOPEMH,
PO3pOOIATH HOBI METOIU Ta MOTIUOIIOBATH PO3YMIHHS BXKE BIOMHUX KOHIIeMIiil. B
imeani, OamaHC MDK TEOPETMUYHMMHU Ta MPAKTUYHUMH aCHEKTaMU JIOTIOMOXKE
chopMyBaTH TMOBHE Ta TNIMOOKE PO3YyMIHHS MAaT€MaTUKU Y4YHSMHU 1, SIK HACIIIOK,
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PO3BUTOK JIEMOKPATHUYHOTO CYCHIJIBCTBA, B SKOMY KOKHA JIFOJMHA € YHIKaJbHOIO
OCOOHUCTICTIO.
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AKIIEHTOBaHO 3HAYUMICTh YNPOBAKEHHS KOHLENUil mpodeciiiHoi CIpsSMOBAaHOCTI B MareMaTHYHY
miArotToBKy 3100yBauiB 3BO B yMoBax KOMIETEeHTHICHOT TapaAurMu ocBiTi. HaBeneHo nmpukiaam mnocTaHOBOK
3ama4 mpodeciifHOl CIPSAMOBAHOCTI Kypcy «Teopis HMOBIpHOCTEH 1 MareMaTHYHA CTAaTUCTHKa» IS
3m00yBadiB OakajaBpaTy TPAHCIIOPTHHUX CIEIIaTbHOCTEH.
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The significance of introducing the concept of professional orientation in the mathematical preparation
of university students in the context of the competence-based education paradigm is emphasized. Examples
of professional orientation tasks of the course "Probability Theory and Mathematical Statistics" for bachelor's
degree students of transport specialties are given.

Key words: professional orientation, mathematical preparation, competence-based education paradigm,
probabilistic tasks, probabilistic component of mathematical preparation, professional activity of specialists.

VY nmaHuil yac mpakTUYHO HE ICHY€ OAHOI 00JacTi 3HaHb, B SIKii, B TOMy abo
{HIIOMY CTYIIeHi, He 3aCTOCOBYBaNHCs 6 iiMOBipHicHI MeTony. MiMoBipHicHa cki1aoBa
BIJIITpa€ BaXXJIMBY POJIb Y MaTeMAaTUYHIIM MiATOTOBI MaiiOyTHIX (paxiBIiB TEXHIYHOTO,
TPAHCIIOPTHOTO Ta eKOHOMIYHOTO TIpodio y 3BO.

Bimoma 3HauMMICTh BIPOBAKEHHS KOHIIEMIIi MPpodeciifHOI CIpSIMOBAHOCTI B
cydyacHy ¢yHAaMEHTaJbHY MIATOTOBKY  MaMOyTHIX  (axiBIiB B  yMOBax
KOMIIETEHTHICHOI MapaJurMH OCBITi. 3a3Hau€HE BIPOBAKCHHS CTBOPIOE YMOBH IS
HaBYaHHS, BIJIMOBIAHO A0 (haXxOBUX IHTEPECIB Ta HAMIPIB THUX, XTO HABUYAETHCI. AJIKE
npen’siBIeHHsT TPoQeCciiHOTO KOHTEKCTY KJIACHMYHOI MaTeMaTWKH 1 JEeMOHCTpAIlis
MOYKJIMBOCTEH MareMaTHYHOTO anapary AJis moOyIoBY Mojeel MPUKIaIHUX 3a1a4 Ta
iXHBOTO PO3B’S3aHHS CIPHUAIOTH (GOPMYBAHHIO MMO3UTUBHUX MOTHBAIiNA 3700yBadiB
OakasiaBpary CTOCOBHO MaMOyTHBOT MpodeciiHOi MIsIIBHOCTI M aKIEHTYIOTh iXHIO
yBary Ha MDKIIPEIMETHHUX 3B’sI3Kax 3arajJbHOOCBITHIX 1 crieniadbHuX KypciB [1].

[Ipote mpoGema BiAMOBITHOT HAITOBHEHOCTI MAaTEMaTUYHHX AUCITUILTIH 0araro B
JoMy Il 3aJMINAEThCcsi HeBupimeHow. lle, 30kpema, crocyerbes kypcy «Teopis
WMOBIpHOCTEH 1 MareMaTH4Ha CTaTUCTHUKa» JUisi  3700yBadiB  TEXHIYHUX
(TpaHCTIOPTHHX) cHeriaabHOCTelN OakanmaBpary. OTke, TMOCTa€ akTyasbHA TIpodiema
CTBOPEHHS Ta BOPOBa/PKEHHsS OaHKy 3aaad mpodeciiiHoi chpsMOBaHOCTI 3
HMOBIPHICHOT CKJIaJIOBOi MaTe€MaTH4YHOI MIJTOTOBKH BKa3aHUX 3/100yBaviB.

HaBegemo mpukiamd TOCTAaHOBOK Ta pPO3B’si3aHb 3amad  mpodeciitHoi
CIpSMOBaHOCTI Kypcy «Teopiss WMOBIpHOCTEH 1 MareMaTHyHa CTaTHCTHKA» IS
3100yBa4uiB  OakajgaBpaTy  TPAaHCHOPTHHUX  CIHEIaJbHOCTEH. [TocranoBKkH
NPOMOHOBAHUX 3a7ad TMEPEBAXHO € THUMH, IO MOXYTh BUHHUKHYTH B pealbHUX
CUTyallisix ManlOyTHBOI MpodeciiHOI MISUTBHOCTI (haxiBIliB.

PosrnstHemo 3a/1a4i, TOCTAHOBKH SIKUX BIJIIMOBIIAIOTh PO3/LTY Kypcey «Bumaakoi
nofii». Po3B’s3aHHA 3amadi | 3A1MCHIOETHCS 32 KITACUMYHUM O3HAYeHHSIM MMOBIPHOCTI
3 BHKOPUCTAHHSM KOMOIHATOPHOTO TT1IXOTY.

3amaua 1. B desxkomy pationi 3a cim OHI8 MUIICHS, HE3ANEHCHO 0OHE 810 00HO20,
8i00y8aembCs cim 00podcHbo-mparcnopmuux npueoo (ATI1). HAxka timosipuicms moeo,
WO KOAHCHO20 OHSL mudicHs 6yoe iobysamucs no oonomy JTII?

Bignosias: 0,006.

[ToHATTSI yMOBHOT HMOBIPHOCTI MO/I1T JO3BOJISIE Y KOHTEKCTI 3a/1a41 2 00YUCIUTH
HMOBIPHICTh CBOEYACHOI JOCTAaBKM BaHTaXXy JI0 CTIOKHBAYa.

3agaua 2. ﬁMOBipHiCI%b moeo, wo aemomodinem, AKUU NPaAye 8
ABMOMPAHCNOPMHOMY KOMNAEKCI, He NOPYULYIOMbC YMOBU CBOEYACHOI 00CMABKU
BAHMAACY 00 CNOANCUBAYIE NPOMALOM NEPULOZO POOOUO20 OHA mudicHs, dopientoe (,8.
Hmogipricms mozo, wo yi yMo8U He NOPYULYIOMbCS RPOMALOM REPUIUX 080X POOOUUX
OHie mudicHs, oopisrnioe (,6. 3natimu UMOBIpHICMb MO0, WO ABMOMODLIb, AKULL He

211



NOPYUIUB YMOBU CBOEYACHOI O00CMABKU GAHMAICY NPOMAOM NEpuiozo OHs, He
nOPYWUG Yi YMOBU Ul NPOMSALOM OPY2020 OHL.

Bigmosias: 0,75.

Binoma npaktuuna 3Ha4MMICTh TeopeMmu beiieca, sika 103BoJII€ TIEPEOIIHIOBATH
anpiopHi WMOBIPHOCTI TINOTE3 3 ypaxyBaHHSM BiaOyBaHHs meBHOI moaii 4. [Hakiie
KaXXyuH, [l TeOpeMa JJO3BOJIsI€ 3HAMTHU MMOBIPHOCTI T1I1OTe3 Mmicis BUMpoOyBaHHs (Tak
3BaHl arocTepiopHi NUMOBIPHOCTI) 32 YMOBH, 110 PE3YyJIETAaTOM BUIPOOYBAaHHS CTaja
nofis A. HaBenemo 3agauy 3 1mono po3paxyHky, 13 3acToCcyBaHHSIM TeopeMu beiieca,
NMOBIPHOCTI TIE€PECYBaHHS NACaXUPOM 3a IMEBHUM UUISIXOM BYJIUYHO-TOPOXKHBOI
Mepexi [2].

3apaua 3. Bynuuno-oopooicus mepedica (BHAM), 3a skorw 30iticnroemucs pyx
MICbKO20 NacCaNdCupcbko20 MpPAHCHOPmMY, MICMUmMb MpU KOHKYDEHMHUX —UWLIAXU
nepecysamHs MidC Napoio Mpamcnopmuux pauowuie micma. Ilpomszcom 0obu, y
cepeoHbOMY, NACANCUPONOMIK 3a NEPUUM WLTIAXOM nepecyéanns 6 1,5 pazu binbuiutl,
HIDIC 3a Opyeum wiisixom, a 3a opyeum — & 1,8 pazu menuie, HidC 3a mpemim.
Ilepecysannsa 6e3 nepecadku 3a nepwum, Opyeum i mpemim WAAXOM 30IUCHIOI0MY,
gionosiono, 96%, 99% i 92% nacaxcupie. Haemanus obpanuil nacaxcup 30iUcHU8
nepecysammsi i3 nepecaoxoro. Aka umMogipHicms mo2o, Wo 6iH nepecysascs 3a Opyeum
winsaxom?

Biamosins: i
107
Cxema MOCIHIJIOBHUX He3aJIeKHUX BUrlpoOyBaHb f. bepHyii ckiagae OCHOBY
pO3B’s3aHHS 3a4a4l 4, aHAJIOT AKO1 3alPONOHOBAHO JIJIsi CAMOCTIMHOTO pO3B’sI3aHHS B
[3].
3apaua 4. Ha asmobasi decsamv 8anmajdicHux asmomawuiut. /s HOpMAIbHOL
pobomu asmobazu Ha niHii mae Gymu He MeHul 6ocbmu asmomauiun. Mmosipnicme
He8UX00y KOJICHOI 3 asmomawiun Ha JniHito oopisHioe 0,1. 3uatimu iimogipuicme
HOpMAbHOI pobomu asmobazu 6 HauOIUNCUULL OeHb.
Bignosias: 0,9298.

Haenemo ¢opmymntoBanHs mpodeciiHO-OpI€EHTOBAHMX 3a]1a4, IOCTAHOBKH SIKUX
BIJIMOBIAAIOTh PO3ILTY Kypcy «BumamkoBi BemuumuHu». CopmynboBaHi 3MICTOBHI
3aBllaHHs TepeadayaroTh BUKOPHUCTAHHS BJIACTUBOCTEH 1 YHUCIOBUX XapaKTEPUCTUK
3aKOHIB PO3MOJLTY TUCKPETHHUX 1 HENMEPEPBHUX BUITAIKOBUX BEIMYMUH.

3apaua 5. Ha dopoecax Yrpainu nuwe 70% asmomoOinbHux wiun eumpumyoms
eapanmitinuii mepmin. Ckaiacmu 3aKOH po3nooiny KilbKOCMI WUH, WO SUMPUMYIOMb
eapanmiunui. mepmin, 3 5 npuobanux. OyiHumu cepeoHE UYUCIO MAKUX WuH ma
PO3CIIOBAHHS MONCIUBUX 3HAYUEHD.

Bignosine: M(X) = 3,5; D(X) =1,05.

[TocTanoBka HacTymHOI 3a1a4i 6, Ha HAITY AYMKY, MOXXE BUSBUTHCS KOPUCHOIO
MmaitoyTHiMm exkcriepram JITII.

3apaua 6. [lpu poscnioysanni npuyun asapii 6y10 8uUsA8IEHO, WO BOHA MO2A
8100ymMuUCs BHACTIOOK 8CMAHOBIEHHA HA A8MOMOOINbL 0emali, po3mip sIKOI GUXOOUMDb
3a medxci donycmumozo inmepsany (15 mm, 25 mm). Bioomo, wo posmip oemanei, siKi
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HOMPAanisioms Ha KOHBEEP A8M03Aa800Y, A8I5E COO0I0 HenepepsH)y GUNAOKO8Y BEIUUUHY
X~N(a,0) 3 wmamemamuunum  cnooisannsim  M(X) = 20 MM,  cepeonim
K8AOpAMUYHUM GLOXUNEeHHAM 0 = 5 MM. Qyinumu UMOGIpHICMb MO020, WO NPUYUHOKO
asapii cmano 6CMaHOBeHHS HA ABMOMOOLIb 0emaii HeCMaHOAPMHO20 POIMIPY.

Bignosigs: 0,3174.

Y po6oTi HaBeACHO MPUKIAIU MOCTAHOBOK 3ajau Mpo(deciiiHoi CrpsiMOBaHOCTI
WMOBIPHICHOT CKJIQOBOI MaTeMaTW4YHOI MMATOTOBKH 3100yBaviB OakaigaBpary
TpaHCHOPTHUX crenianbHocTel 3BO.

[lepcieKTHBOIO MONATBIINUX HAYKOBUX JOCITIKEHb BBAXKAEMO CTBOPEHHST OaHKY
3a3HAYCHUX 3a7a4 32 3MICTOBHHUMH MOIEISIMH pEalbHUX CUTyallid MaiOyTHBOI
npodeciitHoi AisIbHOCTI (PaxXiBIIiB.
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Theses raise issues related to the general problems of organizing the educational process in

mathematics in secondary education institutions in conditions of inclusion. Attention is focused on individual
both objective and subjective causes of these problems, and ways and means of solving them are proposed.

Keywords: inclusion, retraining of mathematics teachers, adaptation and modification of the

curriculum.

«llpoyec oxonmoe Kitbka cmaodil: 8i0
A6HO020 AOO NPUXOBAHO20 ONOpPY, uepe3
nacuene CnNpuuHAmMmMA — 00 aKMUBHO20
npuunamms.  3apaz  Mu  8dxce  Ha
3aeepulanbHill cmaodii, ane 01 Yybo2o HAM
3Hadobunoce 20 poxisy.
C. Cmanegik
Jl5is oprasi3aiiii OCBITHBOTO MPOIIECY B KJIAC1 € HABUAIOTHCA YUH1 3 0COOTMBUMU

ocBiTHIMU ntoTpedbamu (OOIT) HeoOXiTHUM € KOMILJIEKCHa CUCTEMa IHCTPYMEHTApIro,
110 3a0€3MeYUTh CTBOPEHHS TAKOTO HABYAJIbHOTO CEPEI0BHUIIA, B IKOMY YUHI1 3 pI3HUMHU
noTpedbamMu Ta MOMJIMBOCTAMH 3MOXYTh €(EKTUBHO HaOyBaTh KOMIIETEHIIM sK
Karyoeux (BUBYATH, IIyKaTH, JyMarTd, CIIBIpaIfoBaTH, OpaTtucs 3a CIpaBy,
ajanTyBaTUCsl) TakK 1 npeomemnux (CyKyIlHICTh 3HaHb, yMiHb Ta HaBUYOK).
[lepmroueproBuMu acmeKTaMH OpraHi3ailii OCBITHBOTO MpPOLECY B I1HKIIO3UBHOMY
KJIacl € 3arajbHi, MpUTaMaHHI BCIM MpeIMeTaM, B TOMY YHUCIIi 1 MaTeMaTHII:

InuBimyanizaiis HaBUaHHS: 32 KOHIICTIIIIE 1HKJIFO3UBHOIT OCBITH 1HAUBIIyaJIbHUM
miaxig mae OyTH 3aCTOCOBaHMN A0 KOXKHOTO yuHs. Ha BumTens mMareMaTtuku
MOKJIaJIeHO 000B’ 30K, BpaxXyBaBIIIU BIIMIHHOCTI B TOTpeOax Ta 3A10HOCTAX YUHIB,
ajantyBaTH i MOIu(IKyBaTH HAaBYAIbHY MNpOrpaMy Ta IMEJaroriyH0 BHUBA)KEHO
T00MpaTH TEXHOJIOT1i HAaBYaHHS.

[IcuxocomianbHuil PO3BUTOK: HEMOXIMBO 0€3 CTBOPEHHS MIATPUMYIOYOTO
CepeqIoBHILA, B SKOMY BCl Y4YHI HaBYAIOThCS CIIPUAMATH BIAMIHHHUX Big cebe sk
aOCONIOTHY HOPMY CYCIIbCTBA, B3a€MOMAISTH Ha piBHUX 3 1HmMMH. Came 1e
nomomarae yuusm 3 OOII po3BuBatu corianbHi HABUYKH, OYTH aJallTOBAHUMU IO
CBITY.

CriBrpalisl BUMTENIB: BUMTENh MATEeMAaTUKH HE Ma€ Ha CHOTOIHI JOCTATHHOI
npodeciifHOl cremianbHOI MATOTOBKH Il pOOOTH B 1HKJIFO3UBHOMY Kjaci. Tomy
BiH MIOBUHEH MaTH MOXKJIUBICTh OTPUMYBATH TaKy MOCTIHHY JOMOMOTY (TUIaHyBaTH
YPOKH, aJanTyBaTH HaBYaJIbHI MaTepiand, MPOBOJAUTH 1HIUBITyalIbHYy KOPEKIIIIO
TOILIO) BiJ] BUMTENIB-AE()EKTONOrIB, IHIINX (axiBLIB AKI MalOTh CHEIiali30BaHy
(baxoBy MiATOTOBKY.

[lcuxonoriuHa MiATPUMKA: BYWTEJI, ACUCTEHTH Ta IIKUIBHUN TICHX0JIOr (3a
HAsBHOCTI) MalOTh HAJaBaTH CBOEYACHY IICUXOJIOTIYHY MIATPUMKY YYHSIM 1
J0TIOMAaraty iM CIpaBIsATHCS 31 CTpecaMu Ta TPYHOIIAMH Y HaBYaHHI.
3anyuyeHHs 0aTbKiB: 0aThKH SIK HIXTO 1HIIMH 3HAIOTh 1 PO3YMIIOTh OTPEOU CBOET
JTUTHHU, IEpeOyBatOTh 3 HEIO B MOCTIHHOMY KOHTaKTi. TOMy, BUNTEIh MAaTEMATHKH
MO3K€ JOTYYaTH iX 10 po3pOOKHU 1HAMBIAYaTbHUX HABYAJIBHUX IUIaHIB, KOPEKLIT iX
tomio. Bix TicHOT cmiBmparii 6aThKiB 31 MIKOJIOKO Ta IIKOJIU 3 0aThkamu 0arato B
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YoMy 3aJICKHUTh YCIIX 3a0€3MeUeHHs 0COOJMBUX OCBITHIX IMOTPEO YUHIO.

e O1iHIOBaHHS Ta BIJICTEKEHHSI IIPOTPECY: Y CUCTEMI OILIIHIOBAHHS, B MEPIILY YEpry,
BOKJIMBUM Ma€ OYTH BIJICTEKEHHS MPOTPECY HABYAIBHUX JOCATHEHDb YUHS. Tomy
NOTPIOHO KepyBaTUCA PI3HUMHU KPUTEPIAMHU YCIIXY JUIsl PI3HUX YUHIB.

CyuacHe 3aKOHOJaBCTBO YKpaiHU Ma€ JTOCTaTHIO HOPMaTHBHY 0a3y JOKYMEHTIB
[4], sixi nexnapyroTh npapa aiTeit 3 OOII Ha 3100y TTs OCBITHIX TOTPEO.

[Tompwu 11e, peanizaliis IbOTO Ha MPAKTHUIll HAIITOBXYETHCS HAa CyTTEBI MEPETOHH,
SIK 3araJIbHOTO TaK 1 TOUKOBOTO Xapakrepy [6]. 3a3HaunMo OKpeMi 3 HUX.

Bbpakye npakTH4HOro MexaHi3My I peajtizailii KOHIeMIil 1HKIF03UBHOI OCBITH.
HeroToBHicTh OIBIIOCTI 3aK1a/11B OCBITH CTBOPIOBATH YMOBH JIJIs TOTPEO TAaKUX JITEi
rajbMye TpoIiec BTUICHHS 171e1 ciabHOT OCBITH /i BeiX. [lonpu ckiaaHi €eKOHOMIYHI
YMOBH, CIPUYMHEHI BIHHOI pO3B’S3aHOI0 pOCI€I0, JAep)KaBa Ma€ 3HAXOIUTH
MO>KJIMBOCTI 301IbIITyBaTH (DiHAHCYBAHHS OCBITH, CIIPSIMOBYIOUYH KOIIITH Ha CTBOPEHHS
1 MIATPUMKY 1HKIIFO3UBHUX TPOTpaM Ta 3aKjiajiiB, JOJydarodd MDKHApOAH1 (HOHIH,
rpaHv, MelleHaTiB To1o. [1oTpiOHO sikoMOTa OnepaTHBHIIIE 3aBEPITUTH PO3POOKY Ta
NPUNHATTS M1J3aKOHHUX HOPMAaTHBHUX aKTiB, SIKI BPETYJIIOIOThH IITAaTH Ta (hiHAHCOBI
MMATAHHS [IOJI0 1HKJIFO3UBHOI OCBITH, a TAKOX HOPMH, Ki 3000B'SI3yBaTUMYTh IITKOJIH
HaJaBaTy 10CTyH1 ymMoBHU jyis gitei 3 OOIL.

o Tenep aie mpoOiemMa HeraTUBHUX MPO(ECIMHUX CTEPEOTHUINIB Ta YCTaHOBOK,
IIO0 CHUTBHOI OCBITH JJI BCIX: y4YHI 3 PI3HMMH IMOPYIICHHSMU PO3BUTKY MarOTh
3100yBaTU OCBITY Yy CHEHIAIbHUX 3aKjaJlax OCBITH JI€ IMpalIolTh CHEIialbHO
nigrotosieHi gaxisiii. CaMe 11e cTae CyTTEBOIO MEPEMOHOO JJISI aKTUBHOTO BKITFOUCHHS
yCIX TMeAaroriB A0 TNpOIeCy IHKIO3MBHOTO HaBuaHHsA. Ha nep)kaBHOMY piBHI,
3aJlydaroud, 30KpeMa, MEIIMHMKIB BapTO MPOBOAWTH OCBITHI KaMmmaHii s
IPOMaJICHKOCTI, CIIPSIMOBAHI Ha MiABUIIEHHS OOI3HAHOCTI Ta YCYHEHHS CTEpPEOTHUIIIB
crocoBHO miter 3 OOIL.

Bxe Ha erami 3100yTTsS mpodeciiiHoi OCBITM MailOyTHI BUMTENl MaTreMaTHKU
MOBMHHI B OOOB’SI3KOBOMY TIOPSIKY BHBYATH TUCHUILUIIHU, IO TOTYHOTH iX [0
METOIMKY HaBYaHHS MaTeMaTHKHU YYHIB, Kl MOTPeOyHOTh OCOOJMBOI IMEIaroriyHol
yBaru. Ha chorogni HaBuaibHI IJaHU MiATOTOBKHU SIK OakanaBpiB raiysi 3HaHb Ol
Ocsita/llenarorika He MICTATh TAKUX JUCITUILIIH @ TUTAHU MATOTOBKYA MaricTpiB SIKILO
1 MarOTh Takl JUCHUIUIIHKM, TO B Oioii BuOipkoBuX. [loTpeOy B Takux AUCIUILIIHAX
MiATBEP/DKYE caM BUOIp IX CTyAEHTaMH SIK JEHHOI Tak i 3a04HO0i (popmMu HaBUaHHS (3
paKkTUKW Ha (aKylIbTeTI MaTeMaTuky, iHpopmaruku ta ¢pi3uku YV imeni Muxaiina
JlparomaHoBa), sIKi BXe MPAIIOIOTh 32 (JaxoM HaBUYAHHS.

A N1 BUMTENIB MPAKTUKIB MAIOTh K HAWIIBHUIIE CTaTU O0OB’I3KOBUMH KypCHU
MiIBUINCHHS KBamidikalli 3a JaHO TeMaTukoro. JIJisi bOro Ha JEp>KaBHOMY DiBHI
MOTPiOHO PO3POOHUTH Ta BIPOBATUTH CUCTEMY HABUAHHS JJIsl BUUTEIIB 3 MHUTAaHb
IHKJIFO3MBHOI OCBITH, SIKa BKJIIOYAaTMME HABYAHHS aJanTallii HaBYaJbHUX IPOrpam,
Monudikallii HaBYATBPHUX MPOTPaM, CEI[iaTbHUM TEXHOJIOT1SIM Ta METOUIlI HAaBYaHHS
MaTeMaTUK{, KOMYHIKaI[liHUM HaBHYKaM TOLIIO.
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Kpim Toro € npo6Giema 3araiabHOi HE0013HAHOCT1 BUUTEIIB 1100 OCOOIUBOCTEM
1HKJTI0311, HEJOCTaTHhOTO 11 PO3yMiHHSA. 3HAYHA YaCTHHA TMENaroriB OTOTOXKHIOE
1HKJTFO3110 3 1HTerpariero. Came TOMY BUWTEN MParHyTh «IPWIAIITYBAaTW» JITEH 3
0coOMMBUMHU MOTpedaMu O YMOB HaBYaHHSA B 3BHYaiHOMY Kiaci. Toml Ha yporli
MaTeMaTHKH CIIOCTEPIraeThCs Taka KapTHUHA, KOJIM BUUTEIb TPAIIIOE 3 KJIAaCOM, a YICHb
3 0COOJIMBUMHU TOTPpEeOAMH OTPUMYE Bl BUUTENSI BUKIFOYHO 1HIMBIAyalibHI 3aBAaHHS
U1 poOOTH Ha ypOLll 1 BUKOHYE X 3 JOTMOMOTOl0 200 i HAarfIsA0M aCHCTEHTA.
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