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Slobodyanyk A. D., Mokliuk M. O., Silvestr A. M. Possibilities of modern mathematical editors in studying theory
of oscillations in higher educational institutions

Peculiarities of paradigmatic transformations of science and social practice development are considered, which on the basis
of reassessments of the phenomenon of rationality actualize and give dominance to irrational structures, in particular to the fig-
urative component of thinking. It was found that the education system at all stages, starting with school, in its content should
be focused on the formation and development of skills and abilities necessary for innovation. Therefore, to achieve this goal
requires the development of new ways of education, pedagogical technologies dealing with individual personality development,
with the formation of students’ ability to reason, acquire and apply knowledge, carefully consider decisions and clearly plan
actions, effectively cooperate in diverse composition and profile groups, be open to new contacts and cultural connections. It is
determined that individuality and work in groups is manifested in solving problems in practical classes and performing exper-
iments in laboratory classes in physics, where students develop research skills, as they go through all stages of research activi-
ties. That is, the modernization of the education system is focused on the restructuring of content, the introduction of new forms
of learning, aimed at the active use of technologies that teach independence and self-organization. Prospects for the application
of visualization in the context of the implementation of innovative pedagogical technologies are investigated.

The possibility of the mathematical editor Mathcad in performing calculations and plotting graphs in the process of study-
ing the theory of harmonic oscillations is shown. It is analyzed that the convenience of this approach is that the technical side
of calculations and graphing is performed automatically in the mathematical editor Mathcad. It is established that, as a rule,
students should be able to perform calculations and build graphs manually, but this is what they should learn in math classes.

Key words: visualization, technology, innovation, pedagogy, physics, independent work, competence approach, interdisci-
plinary links, learning technologies, theory of oscillations.
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OCOBJIMBOCTI TA AHAJII3 PEAJIIBAIIL IITPA®HUX KUIAKIB Y TAHIBOJII

Ananiz 3mazanvHoi OisIbHOCHI HCIHOYUX HAYIOHATLHUX 30IDHUX KOMAHO Ha uyemnionami €8ponu 3 2andb0y 0ae MOJCIU-
8iCMb BUSHAYUMUY PetiMmuHe KOMAHO HA KOHMUHeNmi ma meHOeHyii po3eumky epu. OCHOBHOIO CKIA0080I0 YACHUHOIO 3MA2ATL-
HOI JisinbHOCMI 8 2aHODONE € KUOOK M S14a Y 60pOMA — YUHHUK OOCSACHEHHs 8i0N08iOH020 pesynvmanty. AHani3 KinbKiCHUX i AKic-
HUX NOKA3HUKIG 7-MempPOBUX WMpagHux KUOKI6 0ae MOJUCIUGICIb HAOANI KOpe2ysamu mpeHy8aibHull npoyec 0Jia 08Ul eHHs
egpexmusnocmi smazanvhoi dianvrnocmi. Mema pobomu — npoananizyeamu 6UKOHAHHA 7-MempPosUX WMpagdHux KuoKie eano-
bonicmkamu HayionanbHux 30ipHUxX KoMano Ha yemnionami €eponu 3 2andboxy ma eusHauumu menoenyii poseumxy epu. Ilpo-
AHANI308aHO 2py 2an060IICMOK — yuacHuyb yemnionamy €sponu 3 canobony 2020 poky, aki keanigikysanucs 00 Qinanphozo
MypHipy ma euboprosanu npecmuxcHuti mpogeti. Jani ompumari 3 ogiyilinux npomokonie, 00CmynHux Ha caumi €eponeticbkoi
gedepayii 3 2anobony. Ilpomoxonu micmsame ingpopmayiio npo pesyromamu 14-20 vemnionamy €eponu 3 2andbony Ha 6Cix
emanax mypHipy, KOMAHOHUIL petimune i petimuHe 2aH000ICMOK, SKI BUKOHY8AU 7-Memposi wimpa@ui kuoku. L] inghopmayis
BUKOPUCTOBYBANACS OIS NEPeIPKY NOKA3HUKIG 3MA2ANbHOT OIIbHOCMI 2pasdyie, Wob NOpieHAmMU ma NpoaHanizyeamu ii 36 s-
30K i3 KOMAHOHUM pelimuHzoM. Bukopucmosysanu meopemuunull anaiiz ma y3a2aibHeHHs. Haykoeo-memoduqnm aimepamypu
1l MeXHIYHUX NPOMOKONig y mepexci Inmeprem, Memoo cucmemHoz2o ananizy, XPOHONO2IUHUT MEmO0, MEMOOU MAMEMAMUYHOT
cmamucmuky. Y cmammi 8uceimieni opeanizayiini acnexmu 3mazanbHoi OiANbHOCIE HCIHOYUX HAYIOHANLHUX 30IPHUX KOMAHO
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Ha esponeticokomy mypuipi 2020 poxy. 3pobneno ananiz 6UKOHaHHA 7-MemposUX WMPAPHUX KUOKIE HA PISHUX payHOaxX myp-
Hipy, a came: Kinvkocmi wmpagnux kuokie (270 m’auis i3 379 xuokie) ma ix pesynomamusnocmi (71,2%); pesyrvmamugHux
36ipnux (Yopnozopii — 87,0%, Icnanii — 83,9%, Hopsezii — 79,5%), natisuwux docsenens 1idepie npogioHux 30ipHux KoMaHo
(Hopa Mopx — 29 m’auis i3 35 kuoxis, Kapmen Mapmin — 100% peanizayii kuoxis, 13 m’auis i3 13 kuoxis, Hopa Mopx — 92,3%,
Kampin Knyiubep (Yeopwuna) — 88,9%).

Kntouogi cnosa: 2andbon, esponeiicokuii mypHip, 3MazaibHa OianbHiCMb, KUOKU M 'a4a, epeKmueHicmy KuoKis, ridepu 2am-

o06ony.

OoiniitHi 3MaranHs 3 TaHI00JIy HA MIXXHAPOJHOMY PiBHI BaXKKO MEPEOIiHUTH. BOHU MaroTh 3MOTy BU3HAYUTH
CY4YacHUH CTaH T'PH, IHTETPAIIbHI CKJIATHUKH 3MaraJibHOI TisSUTBHOCTI Ta IIJISXHU 1X yIO0CKOHAJICHHSI.

€BpONCHCHK] TYpHIPH IIEPETBOPHUIIHCS Ha (DAKTOP BCECBITHHOTO 3HAYEHHS, 110 JIe/ali OlIbIIe MpUBabIIIOe yBary
JIFOZIeH PI3HOTO TMOKOJIIHHS, @ TAKOXK CIIOPTUBHUX 1 CYCHUIBHHUX OpraHizartiil.

IHTEepec 10 BUBYEHHS 3MarajibHOI AISNTBHOCTI 3yMOBIICHHI THUM, IO OTPUMaHi 3HAHHS BUKOPUCTOBYIOTHCS IS
BHU3HAYEHHS 3arajibHOI CTpaTerii MiATOTOBKY I'PaBIIiB 1 KOMaHIH, BUOOPY 3aC00iB Ta METOMIIB TPEHYBaHHS, Tapame-
TPIB TPEHYBAJbHOIO HaBaHTAXECHHA. AHaJi3 IHTErpajlbHUX MOKAa3HUKIB 3MarajibHOl AiSUIBHOCTI A€ MOXKJIMBICTD
YITKO BU3HAYMTH YCITIXM W HEBAAYl, IUISAXH MiBUIIEHHS ¢(eKTHBHOCTI TAKTUYHOI miaAroToBku [1; 2; 3].

[Tomyk 4MCIOBUX OPIEHTHPIB TPEHYBAIBHOI Ta 3MarajibHOi JTISUIBHOCTI Y CHOPTHUBHIN Haylll TPUBA€E HE OIHE
IecaTIIiTTA. Jlyke HempoCcTo BUMIPIOBATH JaHi B KOMAHIHHUX BUAAX CIOPTY, € PE3yIbTaT — OJMH Ha BCIX Ta BHpa-
JKA€EThCA B OajyaHci 3a0MTHX 1 mporyineHux M’ s9iB. 11le ckimagHilme BUIUIATH BHECOK OKPEMHUX TPABIIIB Y IFO Pi3-
HUITIO.

Y Xomi TOCIiPKEHHS 3MaraibHOI IiSTIbHOCTI AKIHOYMX TaHJ00ILHUX KOMaH/] HEOOX1THO TPOBOJUTH MOHITOPHUHT
KOMAH]I i3 METOI0 OTPHMAaHHs HaiO1IbII0] 301KHOCTI O4iKyBaHUX 1 (pakTHUHHX pe3ynsraris [4; 5; 6].

OmiHKa pe3y/lbTaTUBHO 3HAYYIIMX IPOSBIB TaHAOONICTIB € HAJiMHOIO iH(GOPMAIIHHOIO CTPYKTYPOIO YIpaB-
JIiHHS TPEHYBaJIbHOTO MPOLECY Ta 3MarajbHOI AISUTBHOCTI, 1110 MOOy/I0BaHa HA BpaxyBaHHI IPUHLIMIIIB 3BOPOTHOTO
3B’A3KY. Y KOMILIEKCI 3 IpOLeypaMy aHajli3y il iHTeprperalii MmoKa3HUKiB 1€ 1a€ MOXKJIMBICTh BU3HAYATH IPHYUH-
HO-HACJIiIKOBI 3B’ SI3KU TPEHYBaJIbHOTO MPOLIECY, 3MarajbHOi MPAKTHUKH Ta JOCATHEHHS IJIAHOBAHOTO ITiICYMKOBOTO
CIOPTUBHOTO pe3yinbTary [7; 8].

Y KOMaHIHUX iIrpOBHUX BHIAX CIIOPTY BaroMe MicIle IMOCIIAIOTh PyXH, IO MAlOTh TOYHICHO-IILTBOBHH XapakKTep.
[Tepemora B raHI00:11 BU3HAYAETHCS HAHOIIBIIOO KIIBKICTIO M’ SIUiB, 3aKUHYTUX Y BOPOTa CyIIepHUKA. Y 3B’SI3KY i3
UM KHJIOK M’S19a Y BOPOTA € HaWBAKITUBIIIIAM €JIEMEHTOM TEXHIKH Haray B raHa0o0: 1. [HIi 1ii, K 1HAUBiTyabHi,
TaK 1 KOMaH/Hi, CIYTYIOTh JIJIsl CTBOPEHHS CIIPUSTIIMBUX YMOB JUIs Hioro BUKoHaHHs [9; 10].

VYci BOONMIBAIBHUKY TaHAOOTY MOXKYTh MHUIIATHCS TOCATHEHHSIMH BEJUKUX 3iPOK CBITOBOTO TaHAOOINY, SKUMH
€, HalpUKIJIaJ, CIIOPTCMEHKH MuHYoro 3iHaina Typuuna, Jlapuca Kapnosa, Anpiana Kpeuyn, Ans AnzepceH Ta
cydacHi cioprcMeHkH [anipa Kactparosiy, ['petic 3aani, Jloic A66inr, Hopa Mopk. OfgHak HacKibku 01 CUIBHUMUA
BOHH HE Oynu, TaHAOON y BC1 YacH € KOMaHIHUM BHJIOM criopTy. Came KOMaHa BUTpa€E TUTYIIH, BiJl Hel 3aJIeKHUTh
yCImixX Ti€i 4M 1HIIOT 3ipKH a0o Jiepa KOMaH/IH.

l'anabon — yHiBepcaibHa KOMaHAHA COPTUBHA rpa. Kuaku M’s4a y BOpoTa € OAHUMH 3 TOJIOBHUX CKJIAJHUKIB
3MarajbHOI isTIBHOCTI TaHAOONICTOK. Bix e(eKTHBHOCTI iX BUKOHAHHS 3aJIC)KUTHh PE3YJIbTAT, IPHUOMY HE JIAIIC
KOHKPETHOTO Maruy, a i komanau 3arainom [11; 12; 13].

3 omsy Ha i€ yBard BapTe TOCIIHKSHHS TOYHOCTI H eDeKTUBHOCTI 7-MEeTpOBHUX MTPadHUX KUJIKIB IO BOPOTAX
CYIIEPHHIIb, SK1 MIOKA3aJIH I'PaBIli )KIHOYMX HAIlOHAIBHUX 30IpHUX HA YeMITIOHATI €BPOIH 3 TaHI00My.

AHaJTi3 IPOTOKOIIB YeMITioHaTy €Bpornu 3 rannoory 2020 poKy Ta BiJle03anuciB irop AaB MOXIUBICTh BU3HA-
YUTH OCOOTMBOCTI 3MarajbHOI AisIILHOCTI Ta e(PeKTUBHICTh BUKOHAHHS KUJIKIB Ha 3aBEpIIANIbHIN cTadil aTaky.

€ Oe3miu pi3HUX TEOpiil 1 METOAMK, IO OMUCYIOTh 3MarajbHy MisSIbHICTD I'PaBIiB, KOXKHA 3 SIKUX Ma€ CBOI mepe-
Bary i Hemosiku. ChOTOHIIITHI TEXHOJIOTIT JAI0Th 3MOT'y 30MpaTH Ta aHaJi3yBaTH BEJINYE3HY KiNbKICTh PI3HOMAHIT-
HUX CTaTHCTHYHHX JTAHUX.

Meta poGoTu — mpoaHalli3yBaTd BUKOHAHHS 7-METPOBUX IITPa(HUX KHUIKIB raHAOOIICTKAMH HAlllOHAJIBHUX
30ipHUX KOMaH/I Ha YeMITioHaTi €Bpony 3 raHa00y Ta BUZHAYUTH TCHACHIIIT PO3BUTKY T'PH.

Jlyis 11 JOCATHEHHS MPOaHATi30BaHO TPy FaHI00MICTOK 16 Kpalux KIHOYMX HAIlOHAIBHUX 301pHUX KOMaHI —
YYacHUIb YeMITioHaty €Bponu 3 ranmoory 2020 poky, ski kBamidikyBaaucs 10 (iHATBHOTO TYpHIPY Ta BHOOPIO-
BaJIM MPECTHKHUIA TPOo(eit.

Jani orpumani 3 oQilliiHUX MPOTOKOJIB, JOCTYITHUX Ha calTi €Bporelichkoi Geneparii ranaodony [14]. Ipo-
TOKOJIM MICTSTh 1H(OpMAIIiIo Ipo pe3yasTatu 14-ro yemmnioHaty €BponH 3 ranadoIy cepel )KiHOUMX HaliOHaJb-
HUX 30ipHUX KOMaHJ Ha BCIX eTamax TypHipY, KOMaHAHUN PEHTHHT Ta pEeHTHHr raHAOOTICTOK, SKi BUKOHYBAIN
7-meTpoBi mrpadHi kuaku. s indopmariiss BAKOPUCTOBYBaJacs AJIs IEPEBIPKU MOKA3HUKIB 3MarajibHOI AisIIbHOCTI
IpaBIliB, 1100 MOPIBHATH i MpoaHaNi3yBaTH ii 3B’5130K 13 KOMAHIHUM PEHTHHIOM.

Y po6oTi BUKOpUCTaHI TEOPETUUHUI aHami3 Ta y3arajibHEHHS HAyKOBO-METOOUYHOI JIiTepaTypu W TeXHIYHUX
MIPOTOKOJIIB Y MEpexki [HTepHET, METOll CUCTEMHOT'O aHaITi3y, XPOHOJIOTIYHUN METOJ], METOIM MaTeMaTHYHOI CTaTUC-
THUKH.

BusueHHSs HayKOBO- METOIMIHOT mTepaTypH JIaio 3MOTy C(OPMYIIOBATH MPOOIeMy, BU3HAYUTH CTYIIiHb aKTy-
QIIBHOCTI IUTaHb, SIKi Oy BUPIIIEH] B X0/ JOCTIHKEHHS, TEOPETUIHO OOIPYHTYBAaTH METY H 3aBIaHHS POOOTH.
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MareMaTnyHa CTaTHCTHKA MPOBOAMIIACS METOJOM MiJpaXyHKY KiJbKICHUX 1 SKICHUX IMOKa3HUKIB 3MarabHOL
JUSUTBHOCTI TaHI0OMICTOK — YYaCHHUITh €BPOTIEHCHKOT IEPIIOCTI.

JlJIs BUCBITIICHHSI OCHOBHHUX PE3YJIBTATIB AOCTIKCHHS, SIKI BPaXOBYBAIKCS Y 3MaraibHIi TisUIBHOCTI KOMaH]I
BHCOKOT KBaJTi(hikarlii 3 ran100.1y, HaMH BUOPAHO MOCITIIOBHAN aHAJTi3 OTPUMAHKX PE3yJIbTaTiB BHKOHAHHS 7-METpO-
BHX MTpadHUX KHJKIB Ta IX peai3allis.

VY mporeci TociiIKeHHs IpoaHanizoBaHo 47 MaTdiB YeMITlioHaTy €BponH 3 TaHA00Ty (TPYIOBUHA payH[ HaTi-
gyBaB 24 matdi, ocHOBHUH — 18, inampHui mwiei-oh¢ — 5). 'angbonicTku BukoHamu 4269 KUIKIB M’s19a y BOpOTa
Ta 3aKMHYJIM Y BOpOTa CBOiX cynepHuib 2410 m’a4iB, epeKTUBHICTh KUIKIB cTaHOBWIA 56,5%. Y TpymnoBomy
payHzi raHa0oIICTKH 3akuHyIH Y BopoTa 1209 m’suiB (eekTuBHICTH cTaHOBMIA 55,3%), B OCHOBHOMY PayHIl —
955 m’s4iB (58,5%), y pinanbHOMY payHi — 256 M s14iB (54,6%). Y cepeHbOMY Ha TYpHIpi IieH MOKa3HUK 32 MaTy
CTaHOBUTH 51,3 M’s4a.

3anexHO Bifl CTPYKTYypH aTaKyBalbHUX Ail MEBHA KIJBKICTh PE3yIbTATUBHUX KHJIKIiB, IO 3aBEPIIYIOTHCS B3SIT-
TSIM BOPIT, IpUIagae Ha MTpadHi KUIKU i3 7-METPOBOI BIIMITKH.

AHami3 pe3ynsTaTHBHUX 7-METPOBHX IITPa(HUX KHUIKIB CBITYUTH IO T€, 10 BOHM CTAHOBIATH 11,2% Bix
3araJbHOI KUIBKOCTI 3aKMHYTHX M’SI4iB. Y BOPOTa HAIlOHAIBHUX 30ipHUX 3a TOPYIICHHS MPaBWI Tpu OylIu MpH-
3HaveHi 379 7-merpoBux mrTpadHUX KuIkiB (y cepeaHboMmy 3a matd — 8,1), 3 skux 270 KUOKIB AOCATIIM LTI
(5,7 3a Maru), a iX eeKTUBHICTH cTaHOBUTH 71,2%, 30Kpema:

— y rpynoBoMy payHnui 3pooneHo 195 kuakie (8,1 3a mard), 3 HUX y 133 BHmagkax M’sd OyJo 3aKHHYTO
(5,4 3a mary), TOOTO e(heKTUBHICTH CTAHOBHUTH 68,2%;

— y OCHOBHOMY payHi 3pobieHo 150 kunkis (8,3 3a maty), 3 HuX y 110 Bunaakax M’siq 3akuHyTO (6,1 32 MaTy),
TOOTO €(PEKTUBHICTH CTAHOBUTH 73,3%);

— y ginansHOMY payHAi 3pobneno 34 kuaku (6,8 3a MaT4), 3 HUX y 27 BUNIAJAKax M 4 3aKMHYTO (5,7 3a MaT4),
TOOTO e(heKTUBHICTb CTAHOBUTH 79,4%.

Haii6inbime 7-MeTpoBuX mITpadHUX KUAKIB MIPU3HAYEHI 3a TpyOy I'py MPOTH IPABI[iB HAI[IOHAIBHUX 30ipHUX
xomaHn Hopgerii (44 xuaku 3a 8 maruiB), ®@pannii (32 kunku 3a 8 matdiB), Hinepnaunis (28 xuakiB 3a 7 Mar-
yiB). [To 31 kuaky BukoHamu ranadomicTku 30ipaux Icmanii Ta IlIBemii (3a 6 mat4iB). 11 MOPIBHAHHS: Y TPYIIO-
BoMy payHzi (y 3 Margax) raaaoomicTku 30ipHOi Icranii CBOIMU aKTHBHMMU JiSIMH Ha BIiCTpi aTaKy MPHMYIIYBaJIN
19 pasiB rpy00 MOMIIIATHCS CBOiX OMOHEHTOK (6,3 3a Mary), ranmoomictku 30ipHOi IlIBenii — 17 pasiB (5,7 3a
Matyd), rannoonictku 30ipHOi Hopserii — 15 pasiB (5,0 3a Mat4); B OCHOBHOMY payH]li TaHI00IicTKH 30ipHOT Hop-
Beril y 3 MaTdax BUKOHYBAJH BiAmoBigHi mii 22 pasu (7,3 3a Mard), ranaoomictky 30ipHoi HiMmeuunnn — 15 pasis
(5,0 3a mMaru); y piHampHOMY payH[Ii TaHAOOIICTKY 30ipHOT X0opBaTil y 2 MaTyax BUKOHYBAJIM 3a3HadeHi 1ii 9 pa3iB
(4,5 3a maru), ranabosictku 36ipHOT @pannii — 8 pazis (4,0 3a MaTy), raHaO0NMiIcTKH 30ipHOT HopBerii — 7 pasis
(3,5 3a maru).

Bapro 3a3naunTH, 1110 HE BC1 KMIKH AOCATIN OaxaHoi 1imi. [le cBiquuTh Ipo BHCOKY MalCTEPHICTh TPU BOPO-
TapiB KOMaH/I-CYIICPHUIIb, & TAKOXK PO 3HMKECHHS KOHIIEHTpAIlii Ta BTOMY BUKOHABILIB. bimbie M’s4iB y BopoTra
CYIIEPHHUIb 3aKUHYIU TaHaoomicTku 30ipHoi Hopgerii (35 y 8 maruax, y cepennbomy 4,4 M’sua 3a mat4), Icmanii
(26 y 6 maruax, To0TO 4,3 3a Mary), mo 21 mM’a4y 3akuHynH raHAOomicTKU 30ipHEX Ppanuii (3a 8§ MaryiB, TOOTO
2,6 3a matu) Ta Hinepnanais (3a 7 matuiB, To6T0 3,0 32 Mary). Jlinepamu 3 peanizarii mrpadHUX KHIKIB Y Ipy-
HOBOMY payHAi Oymu raunoosnictku 30ipHoi Icnanii (17 M’s4iB, To6TO 5,7 32 Mat4) Ta Hopgerii (14 m’suiB, To6TO
4,7 3a MaT4), B OCHOBHOMY payHni — ranaoomictku Hopgerii (16 M’s4iB, To6TO 5,3 32 Mat4) Ta YopHoropii (13 m’s1-
4iB, T00TO 4,3 32 MaTu), y piHanpHOMY payHzai — Xopsarii (7 M’g4iB, ToOTO 3,5 32 MaTy).

3 omsiy Ha TOPIBHSUIBHUE aHaii3 deMmmioHaTy €Bpornu 3 raHmbony 2020 poky MoOXKHa KOHCTaTyBaTH, IO
pONb CTaHIAPTHHUX TMOJOKEHb y CydacHOMY TaHIOONI 3pOCTa€, MPOCTSKYIOThCS HAHOUIbII e()EeKTUBHI BUIM
kunkiB. Ha pi3sHHX payHmax €BpoIeHCchKOro TypHipy 3 218 raHm0omicToK, SKi BUKOHYBaIH 3aBepIIaibHI KUIKH
y BOPOTa OMOHEHTIB, 51 cIopTCMeHKa BUKOHYBaJa 7-METPOBi TpadHi KHIKH, MO CTAaHOBUTE 23,4% Bin 3araib-
HOT KIJIBKOCTI TpaBIliB. BapTo 3ayBaxuTH, 1110 Y IPyMOBOMY payHai MTpadHi KUIKA BUKOHYBAIH 46 TaHA0O0ICTOK
i3 218 (To6t10 21,1%), B 0ocHOBHOMY — 29 ranabomicTok 3i 165 (tooto 17,6%), y diHaneHOMY — 9 raHIOO0IICTOK
13 86 (To0TO 12,8%).

VY HauioHanpHUX 30ipHUX KOMaHAaX O BUKOHAHHS 7-METPOBUX MITpadHUX KUAKIB 3aiydanucs Bif 2 (30ipHi
Hinepmnannis ta [onbiui) no 4 rpasuis (30ipHi Hopserii, Xopsarii, Pocii, Himeuunnu, lIsewii Ta Yexii).

Pesynberaty mpoBeneHUX AOCHIPKEHD Janu 3MOTy BCTaHOBUTH, o Hopa Mopk (36ipaa Hopgerii) y 8 mardax
HaifuacTille BUKOHYyBasla 7-METpOBi KUJKK — 35 pasiB, 3 skux 29 Oynu BIy4HHUMH, 30kpema: 12 i3 13 y rpyrmo-
BOMY payHni, 13 i3 16 B ocHOBHOMY payHzi, 4 i3 6 y ¢inansHOMY payHmi. I'annbomictku 306ipHoi Icnanii Kapmen
Maprin Ta 36iproi YopHoropii Mosanka PagudueBuy y 6 MaTuax €BpONEHCHKOrO TypHIpy 3aKHHYH 1o 19 M’stuiB
13 22 ta 21 kumkiB BiAmoBiaHo (1Mo 3,2 3a Mar4), 30KpemMa: y rpynoBomy payuzii — 13 i3 13 ta 7 i3 8 kuakiB Bizmo-
BiJIHO, B OCHOBHOMY payHJi — 6 i3 9 Ta 12 i3 13 KuIKiB BiIIOBITHO.

AHaui3 e(h)eKTUBHOCTI 7-METPOBUX KUKIB CBITYHUTH MPO Te, IO Y rpynoBoMy payHai Kapmen Maptin (36ipHa
Icnanii) mae 100-BifgcoTKOBY peainizamito KuakiB (13 m’suiB i3 13 kuakis). Bapto 3a3naunty, mo Kapmen Maptin
y Marui 31 36ipHoro I1Berii peamizyBana Bci 9 mtpaduux kuakis. 100-BincoTkoBY e(eKTHBHICTD peatizariii mrpad-
HUX KUJIKIB CIIOCTepiraemMo B rangoomictok 30ipaoi Hizepnannie Amkenu Manecraitn (3 3 3), 36ipHoi Pocii ap’i
HdmutpieBoi (2 3 2), a TakoX y 4OTUPbOX TaHa6o0icTok 36ipHOi HopBerii (2 kunku), 36ipHux Himeuunnu ta Yrop-
mHE (10 1 peanizoBaHOMY KUAKY).
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Bucoky edekTuBHICTB peaizaiii mrpa@HUX KHIKIB Y IIbOMY payHIi mpogeMoHcTpyBain Hopa Mopk 3i 36ipHOT
Hopgerii (12 i3 13, To6T0 92,3%) Ta Karpin Kiryiioep 31 36ipHoi Yropumwau (8 i3 9, To6TO 88,9%).

B ocHoBHOMY payHai 100-BiZICOTKOBY pealtizallito KHJKIB CIIOCTepiraeMo B raHmdoiictok 30ipHoi Jlanii Mia
Peok (5 i3 5) Ta 36ipuoi Icnanii Hepea Ilenu (3 3 3); y Mosanku Pamuesnd 3i 36ipHoi YopHoropii Bigmosixuuii
MOKa3HUK cTaHOBUTH 92,3% (12 i3 13), y Hopu Mopk 3i 36ipHoi Hopserii — 81,3% (13 i3 16).

VY ¢inanpHOMY payHai miiei-odd BUCOKY e(heKTUBHICTh IeMOHCTpyBasu crnoprcMeHku Jloic AOGiHT (36ipHa
Hinepnangis) ta [lap’s Camoxina (30ipHa Pocii), siki MatoTh 100-BincoTkoBi moka3HUKH — 5 i3 5 Ta 3 3 3 M’s4iB
BiJIMOBIJTHO.

3MarajpHUI Ipolec HEBMUHHO MPOTPECye, KUTBKICTh 3MaraHb cepell raHI00IbHUX KIyOiB 1 Ha piBHI 30ipHUX
IUX KpaiH i3 KOKHAM POKOM 3POCTAE, MOCTIHHO MiBUIIYETHCS CIIOPTUBHA KBaTi(hiKaIlisl yIaCHUKIB TAKKX 3MaraHb.

I'pa HamioHabHHUX 30IPHUX KOMaHJ] OyIMy€eThCs HE TUTHKH HABKOJIO JOCBIMYCHHX 31pOK. Byb-ska 30ipHa, KO0
BOHA X0Ue 3aKPIMUTUCS B €IITI MIITHO 1 HaJIOBTO, TOBHHHA POOUTH aKIIEHT HA MIATOTOBIII BIIACHOTO PE3EpBY.

IcTopuyHi momii, a came pe3yabTaTH yJyacTi Kpallux HaioHAIBHUX 301pHUX KOMaH]I 13 TaHA00ITy Pi3HHX POKIB
Ha 3MaraHHsIX HalBUIIOTO €BPONEHCHKOTO TYPHIPY, POOJISATH CBill BHECOK y HAyKOBO-METOIMYHY JIiTeparypy, 30ara-
YyIOTh 3HAHHSA CIEIHaNICTIB ray3i (i3u4HOI KyIbTypH Ta CIIOPTY, @ TAKOXK IIAaHyBAJIBHUKIB FaHA00TYy.

[Mornmubnenuii aHami3 MaT4iB KiHOYMX HAIIOHANBHUX 301pHUX KOMaH] Ha €BPONEHCHKOMY TYpPHIpi 3 TaHAOOTY
MIOKa3ye, SIK TaHI0O0JIICTKY KOMaH/ TAKTUYHO IPAMOTHO PEasIi3yloTh 7-METPOBi MITpadHi KUJIKU, HOKPALTYIOTh Pi3Hi
BapiaHTH IeperpaBaHHs BOPOTAPs y BOPOTAX.

BucnoBku. Otxe, y IpOBiJHUX TaHAOOIBHIX KpaiHaX €BPOIU CTBOPIOIOTHCS YMOBH, 32 SIKUX TAaHI00J aKTHBHO
po3BuBaeThesA. Ha cboroHi iiepaMu eBponerichKoro ranaooy € HamioHanbHi 30ipHi Hopserii, ®paniii, Xopsarii
Ta Jlanii, a maepamu mux 36ipaux — Hopa Mopk, Onexcanapa Jlakpabep, Jopa Kpcuik, Axme Xaucen, Moanka
Pannuesny, Kapmen Mapris.

OCHOBHUMMU CKJIQJITHUKaMU ITiJITOTOBKYU MPOBITHUX HAIIOHAIHLHUX 301pHUX JIO OIIIfHUX 3MaraHb € HOBI IiJ-
XOJM A0 TTaHyBaHHSI MiATOTOBKH I'PABIIiB i KOMAHIH /10 BUIIUX CIIOPTUBHUX TOCATHEHB Ta MAaKCHMAJIBHOI peaiza-
ii 1HAWBITyaIbHUX MOXKJIMBOCTEH, 1HTETpallis 1HIUBIAYaIbHOT MirTOTOBICHOCTI BUCOKOKBAJi(hikOBaHUX TaHI00-
JICTIB 10 OCHOBHOTO CKJIaIy HALlIOHANBHUX 301pHUX.

OTtpuMaHi pe3ynbTaTi Tal0Th 3MOTY OIIEpaTHBHO BUKOHYBATH aHANi3 3MarajibHOI AisIbHOCTI Ta BHOCUTH KOPEK-
TUBU JI0 1HAMBIIyalbHUX IUIaHIB TPEHYBAJIBHOTO MPOIIECY TaHI00MICTOK, K1 IiIecPsIMOBaHO TOTYIOThCSA TS pea-
Ji3arii 7-MeTPOBUX KUIKIB.

OCHOBHI TEHJICHIIIi PO3BUTKY €BPONEHCHKOTO TraHA00Ty CHCTEMATHYHO MOIIUPIOIOTHCS SK AJIS HAaHOIMKIOTO
pe3epBy, Tak 1 ISl TPEHYBaHb TPABIIB BHIIOTO PiBHS, HacaMIiepen Ie IIBUAKA I'pa Ha BCIX eTamax ITiAroTOBKA
(3mATHICTH TPaBLIB HiSATH MIBUIKO, TAKTHIHO TPAMOTHO, YAOCKOHAIIOBATH TAKTHKY BHKOPHCTAHHS KHAKIB Pi3HOI
CIPSIMOBAHOCT).

[TepcriekTHBY MONANBITNX JOCHTIKSHb BOa4a€MO B HAaIIPsSIMi BUBUEHHS 1HIIMX ITOKA3HUKIB 3MarajibHOI NisIbHO-
CTi raHIOOICTOK HA 3MaraHHsAX IHIIMX PiBHIB.

Bukopucmana nimepamypa:

1. Tumenko B. KoHTposb TpeHyBaibHOT Ta 3MaraisHOl AisUIBHOCTI KOMaH/ BUCOKOT KBastiikamii 3 rannoony : MoHorpadis. 3amo-
pixoxs, 2017. 404 c.

2. Hwuranok B., Conogeit O. [IudepeHiriaiiis MOKa3HUKIB pe3y/IbTaTHBHOCTI TEXHIKO-TAKTHYHUX il KBaJTi(hiKOBAaHUX TaHA0OICTiB
y 3MaranbHOMy mporieci. Haykosuii yaconuc Hayionansnozo nedazociunozo ynisepcumemy imeni M. I1. J[pacomanosa. Cepis
MNe 15 “Hayxoso-nedazoziuni npobaemu pizuunoi kyiomypu (Qizuuna kyromypa i cnopm)”. 2020. Ne 8§(128). C. 190-194.

3. DazaG.,Andres A., Tarrago R. Match Statistics as Predictors of Team’s Performance in Elite competitive Handball. Ricyde-Revista
Internacional De Ciencias Del Deporte. 2017. Vol. 13. No 48. P. 149-161. URL: https://doi.org/10.5232/ricyde2017.04805.

4. uranok B., Conogeii O. [Toka3HHKNA KOMaHIHUX TEXHIKO-TAKTHYHHUX [l Y CHCTEMI YIPABIIHHS MTiIrOTOBKOK KBai(ikoBaHHX
raunoonictiB. Monodiscnuii nayxkosuii gicnux CxioHoegponelicbko2o HayionanbHozo yHieepcumemy imeni Jleci Yrpainku. 2020.
Ne 37. C. 151-159.

5. Discriminatory Power of Women’s Handball Game-Related Statistics at the Olympic Games (2004-2016) / J. Saavedra,
S. Thorgeirsson, M. Chang, H. Kristjansdottir, A. Garcia-Hermoso. Journal of Human Kinetics. 2018. Vol. 62. Iss. 1. P. 221-229.
URL: https://doi.org/10.1515/hukin-2017-0172.

6. Fasold F., Redlich D. Foul or no Foul? Effects of Permitted Fouls on the Defence Performance in Team Handball. Journal of
Human Kinetics. 2018. Vol. 63. Iss. 1. P. 53-59. URL: https://doi.org/10.2478/hukin-2018-0006.

7. KoctiokeBuu B. KoHueniiis MonentoBaHHs TPEHYBaIbHOIO IPOLECY CIIOPTCMEHIB KOMaHHHX irpOBUX BUIB CIOPTY. 300posbe,
cnopm, peabunumayus. 2016. Ne 4. C. 32-38.

8. Mirosa O. TexHoJoris peaiizailii CHCTEMH KOHTPOJIIO Y KOMaHIHHUX CIIOPTHBHUX irpax B MPOIIECi 0araTopiyHOrO Y10 CKOHAICHHS.
Dizuuna kynomypa, cnopm ma 300pos s nayii. 2020. Bumn. 10(29). C. 83-91.

9. 3oroBa ®., I'epacumora U., CanpikoBa C. AHaiau3 TEHICHIHMI Pa3BUTHS COBPEMEHHOTO criopTa. COOpHUK HAYYHBIX cmametl
Tonecckozo eocyoapcmsennozo ynusepcumema. Iunck, 2015. C. 70-73.

10. Kosun B., IIpeiTeikun B., Ky3uenosa H. CoBepiieHCTBOBaHHE TOYHOCTH OPOCKOB Ms4a ITyTEM CHTYaIl[MOHHOTO MOJICTMPOBAHUS U
TpeHaxepHBIX cpeacTB. Cooprux nayunvix mpyoos SWorld. Onecca : Kynpuenko C.B., 2013. Beim. 2. T. 52. C. 44-55.

11. Kuaxu M’s4a B BOPOTa K BOXIIMBUN €IEeMEHT 3MarajibHoi JisnbHOCTI cydacHoro rannoony / O. Conoseii, B. borycnascbkui,
M. Toxunaes, JI. Anicimos, B. Maunpuka. @izuuna kytemypa, cnopm ma 300pos s nayii. 2019. Bum. 8(27). C. 212-217.

12. Handball game-related statistics in men at Olympic Games (2004-2016): differences and discriminatory power / J. Saavedra,
S. Porgeirsson, H. Kristjansdottir, M. Chang, K. Halldorsson. Retos-Nuevas Tendencias En Educacion Fisica Deporte Y
Recreacion. 2017. Vol. 32. P. 260-263. URL: http://dx.doi.org/10.47197/retos.v0i32.56542.

189



Hayxkoeuii yaconuc HITY imeni M. I1. /[pazomanosa

13. Hatzimanouil D. Goalkeepers’ rating, evaluation and classification, according to the number of games, participation time and
effectiveness at the Women’s European Handball Championship in 2018. International Journal of Performance Analysis in Sport.
2019. Vol. 19. Iss. 4. P. 595-607. URL: https://doi.org/10.1080/24748668.2019.1642676.

14. €sponeiicpka deneparis rangdory. URL: https://uk.wikipedia.org/wiki/%D0%84%D0%B2%D1%80%D0%BE%D0%BF%D0
%B5%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D1%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86
%D1%96%D1%8F_%D0%B3%D0%B0%D0%BD%D0%B4%D0%B1%D0%BE%D0%BB%D1%83.

References:

1. Tyshchenko, V. (2017). Kontrol trenuvalnoi ta zmahalnoi diialnosti komand vysokoi kvalifikatsii z handbolu: monohrafiia [Con-
trol of training and competitive activities of highly qualified handball teams: monograph]. Zaporizhzhia, 404 p. [in Ukrainian].

2. Tsyhanok, V., Solovei, O. (2020). Dyferentsiatsiia pokaznykiv rezultatyvnosti tekhniko-taktychnykh dii kvalifikovanykh hand-
bolistiv u zmahalnomu protsesi [Differentiation of indicators of effectiveness of technical and tactical actions of qualified handball
players in the competitive process]. Naukovyi chasopys Natsionalnoho pedahohichnoho universytetu imeni M. P. Drahomanova.
Seriia Ne 15 “Naukovo-pedahohichni problemy fizychnoi kultury (fizychna kultura i sport) ”,no. 8(128), pp. 190-194 [in Ukrainian].

3. Daza, G., Andres, A., Tarrago, R. (2017). Match Statistics as Predictors of Team’s Performance in Elite competitive Handball.
Ricyde-Revista Internacional De Ciencias Del Deporte, vol. 13, no. 48, pp. 149-161. Retrieved from: https://doi.org/10.5232/
ricyde2017.04805 [in English].

4.  Tsyhanok, V., Solovei, O. (2020). Pokaznyky komandnykh tekhniko-taktychnykh dii u systemi upravlinnia pidhotovkoiu kvali-
fikovanykh handbolistiv [Indicators of team technical and tactical actions in the management system of training qualified hand-
ball players]. Molodizhnyi naukovyi visnyk Skhidnoievropeiskoho natsionalnoho universytetu imeni Lesi Ukrainky, no. 37,
pp. 151-159 [in Ukrainian].

5. Saavedra, J., Thorgeirsson, S., Chang, M., Kristjansdottir, H., Garcia-Hermoso, A. (2018). Discriminatory Power of Women’s
Handball Game-Related Statistics at the Olympic Games (2004-2016). Journal of Human Kinetics, vol. 62, iss. 1, pp. 221-229.
Retrieved from: https://doi.org/10.1515/hukin-2017-0172 [in English].

6. Fasold, F., Redlich, D. (2018). Foul or no Foul? Effects of Permitted Fouls on the Defence Performance in Team Handball. Jour-
nal of Human Kinetics, vol. 63, iss. 1, pp. 53-59. Retrieved from: https://doi.org/10.2478/hukin-2018-0006 [in English].

7. Kostiukevych, V. (2016). Kontseptsiia modeliuvannia trenuvalnoho protsesu sportsmeniv komandnykh ihrovykh vydiv sportu [The
concept of modeling the training process of athletes in team sports]. Zdorove, sport, reabilitatsiya, no. 4, pp. 32—38 [in Ukrainian].

8. Mitova, O. (2020). Kontseptsiia modeliuvannia trenuvalnoho protsesu sportsmeniv komandnykh ihrovykh vydiv sportu [The
technology of implementation of the control system in team sports games in the process of long-term improvement]. Fizychna
kultura, sport ta zdorovia natsii, iss. 10(29), pp. 83-91 [in Ukrainian].

9. Zotova, F., Gerasimova, 1., Sadyikova, S. (2015). Analiz tendentsiy razvitiya sovremennogo sporta [ Analysis of trends in the deve-
lopment of modern sports]. Shornik nauchnykh statey Polesskogo gosudarstvennogo universiteta. Pinsk, pp. 70-73 [in Russian].

10. Kozin, V., Pryityikin, V., Kznetsova, N. (2013). Sovershenstvovanie tochnosti broskov myacha putem situatsionnogo
modelirovaniya i trenazhernyih sredstv [Improving the accuracy of ball throws through situational modeling and training tools].
Shornik nauchnyih trudov SWorld, Odesa: Kuprienko S.V., iss. 2, vol. 52, pp. 44-55 [in Ukrainian].

11. Solovei, O., Bohuslavskyi, V., Pozhydaiev, M., Anisimov, D., Mandryka, V. (2019). Kydky miacha v vorota yak vazhlyvyi ele-
ment zmahalnoi diialnosti suchasnoho handbolu [ Throwing the ball into the goal as an important element of the competitive activ-
ity of modern handball]. Fizychna kultura, sport ta zdorovia natsii, iss. 8(27), pp. 212-217 [in Ukrainian].

12. Saavedra, J., Porgeirsson, S., Kristjansdottir, H., Chang, M., Halldorsson, K. (2017). Handball game-related statistics in men at
Olympic Games (2004-2016): differences and discriminatory power. Retos-Nuevas Tendencias En Educacion Fisica Deporte Y
Recreacion, vol. 32, pp. 260-263. Retrieved from: http://dx.doi.org/10.47197/retos.v0i32.56542 [in English].

13. Hatzimanouil, D. (2019). Goalkeepers’ rating, evaluation and classification, according to the number of games, participation time
and effectiveness at the Women’s European Handball Championship in 2018. International Journal of Performance Analysis in
Sport, vol. 19, iss. 4, pp. 595-607. Retrieved from: https://doi.org/10.1080/24748668.2019.1642676 [in English].

14. Yevropeiska federatsiia handbolu [European Handball Federation]. Retrieved from: https://uk.wikipedia.org/wiki/%
D0%84%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D]1
%84%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D1%96%D1%8F_%D0%B3%D0%B0%D0%BD-
%D0%B4%D0%B1%D0%BE%D0%BB%D1%83 [in Ukrainian].

Solovey A. M., Bohuslavskyi V. V., Zhuravel A. A., Bilan D. A., Markov R. A. Features and analysis
of the implementation of free throws in handball

Analysis of the competitive activities of women s national teams at the European Handball Championship provides an oppor-
tunity to determine the ranking of teams on the continent and trends in the game. The main component of competitive activity in
handball is throwing the ball into the goal, as a factor in achieving the appropriate result. Analysis of quantitative and qualita-
tive indicators of 7-meter free throws provide an opportunity to further adjust the training process to improve the effectiveness
of competitive activities. The purpose of the work — is to analyze the performance of 7-meter free throws by handball players
of national teams at the European Handball Championship and to identify trends in the game. The game of handball players —
participants of the European Handball Championship 2020, who qualified for the final tournament and won the prestigious
trophy, is analyzed. The data are obtained from the official protocols available on the website of the European Federation. The
protocols contain information on the results of the 14th European Handball Championship at all stages of the tournament,
the team rating and the rating of handball players who performed 7-meter free throws. This information was used to check
the competitive performance of players to compare and analyze its relationship with team rankings. Used theoretical analysis
and generalization of scientific and methodological literature and technical protocols on the Internet; method of system anal-
ysis; chronological method; methods of mathematical statistics. The article highlights the organizational aspects of the com-
petitive activities of women § national teams at the 2020 European tournament. An analysis of the performance of 7 meter
free throws in different rounds of the tournament, namely: the number of free throws (270 goals out of 379 throws) and their
effectiveness (71,2%),; national teams (Montenegro — 87,0%, Spain — 83,9%, Norway — 79,5%); the highest achievements
of the leaders of the leading national teams (Nora Mork — 29 goals from 35 throws, Carmen Martin — 100% of throws, 13 goals
from 13 throws, Nora Mork — 92,3% and Catherine Kluiber (Hungary) — 88,9%).

Key words: handball, European tournament, competitive activities, ball throws, throw efficiency, handball leaders.
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