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MOPIBHAJIBHUI BIOMEXAHIYHUM AHAJII3 TEXHIKH Y KUTKOBOI'O
IINTABAHHA KPOJIEM HA I'PYJAX METOJOM «IIOBHOI'O 3AHYPEHHS» TA
KJIACUYHUM KPOJIEM

AHoTauisgs. Mema Oocnidxcenns — 3MIACHATH TOPIBHAIBHUNA OioMeXaHIYHMHA (KiHEeMAaTHYIHWH) aHAaJi3
TEXHIKH Y)KHTKOBOTO IUIABaHHS KPOJIEM Ha TPYASX METOIOM «IIOBHOTO 3aHYpPEHHS» Ta KIACHYHHMM KpOJieM
IIIIXOM BU3HA4YCHHS BIAMIHHOCTEH Yy IIPOCTOPOBO-YAaCOBUX XapaKTEPUCTHKaxX Ta IMOKa3HUKAaX MIBUAKICHOT
edeKkTuBHOCTI. Memoodu 1 opeanizayisi 0ociiodcenns. BUKOPUCTaHO TNOKAaJPOBHH KiHEMaTW4HUWI aHai3 i3
BHCOKOYAaCTOTHOIO Mi/IBOJHOIO BiJieodikcallieo a1 BU3HAYCHHsI JOBXUHM rpedka (SL), yactotu rpedkis (SR),
cepenHbol mBHAKOCTI (V) Ta TpuBaiocti nukiy (T). Jocinuena muiaBunns (30 pokiB) BUKOHAIA IECSTh 3aIUIMBIB
Ha 25 M y kputoMy OaceiiHi. Pesyromamu. MeTO «IIOBHOTO 3aHYpEHHs» 3a0e3leuye MOJOBKEHHS TOBXUHH
rpedka (+21,61%), 3sHmkenHs cepenupoi mBuakocti (—40,39%) 1 wactotu rpedkiB (—53,08%) Ta MOIOBXKEHHS
UKITY y 2,2 pa3za MOPiBHIHO 3 KIACHYHUM KpoJieM. Bucnosku. TexHika peani3yeTbcs B eKOHOMITHOMY PEXHIMIi 3
piBHOMIpHAM po3mofitoM (a3, cTabiTi30BaHOI TPAEKTOPIEIO Tilla Ta ONTHUMI3AI€I0 BHYTPIITHbOIMKIOBHIX
KoymBaHb. KitacudHUi Kpoib AEMOHCTPYe OUIBINTY IIBHAKICTh 3aBISKH BHCOKIH 4acTOTi TPeOKiB 1 KOPOTIINM
LMKJIaM, ajie 3 MeHII eKOHOMIYHUM PO3MOAITIOM CHII. Pe3ylibTaT MOXKYTh OYTH BUKOPUCTaHI ISl BAOCKOHAJICHHS
TEXHIKH Ta MiABUIICHAS e()eKTUBHOCTI TPCHYBAHb.

KuarouoBi cioBa: moBxuHa TpeOka, cepemHs IMIBUAKICTh, YacTOTa IPEOKIB, TPHUBAIICTh IHKIY,
€KOHOMIYHICTh IUIaBaHHS, TEXHIKA IJIaBaHHS

Summary. Objective of the study — to conduct a comparative biomechanical (kinematic) analysis of
recreational front crawl swimming using the Total Immersion method and the classical front crawl by identifying
differences in spatiotemporal characteristics and indicators of speed efficiency. Methods and study design. Frame-
by-frame kinematic analysis with high-frequency underwater video recording was applied, allowing determination
of spatiotemporal movement characteristics, stroke length (SL), stroke rate (SR), and average velocity (v). The
study involved an experienced 30-year-old female swimmer who performed a series of ten 25-meter swims in an
indoor pool. The obtained data were compared with results from contemporary studies of swimmers. The main
parameters analyzed were stroke length (SL), average velocity (SV), stroke rate (SR), and cycle duration (T).
Results showed that the Total Immersion method is characterized by a significant increase in stroke length
(+21.61%), a decrease in average velocity (—40.39%), a reduction in stroke rate (-53.08%), and an increase in
cycle duration by 2.2 times compared to the classical front crawl. Conclusions. These findings indicate that the
Total Immersion technique is performed in an economical, energy-saving mode: the increased stroke length
compensates for the lower stroke rate, ensuring a more even distribution of movement phases, a stabilized body
trajectory, and optimized intracycle velocity fluctuations. The classical front crawl demonstrates higher velocity
due to a higher stroke rate and shorter cycles, but with a less economical distribution of force components. The
results can be applied to improve recreational swimming technique, enhance efficiency, and optimize the
distribution of movement phases in training programs.

Keywords: stroke length, average velocity, stroke rate, cycle duration, swimming efficiency, swimming
technique

ITocTanoBka mnpodJjeMu ¥ aHaJi3 pe3yJbTaTiB OCTaHHIX AociimxkeHb. CydacHi
TEHJCHIII] PO3BUTKY IJIaBaHHS 3YMOBJIIOIOTH HEOOXIJAHICTH MOIVIMOJIEHOrO 010MEXaHIYHOIO
aHaJi3y PI3HUX TEXHIYHUX MOJeNell IUIaBaHHS KpOJIeM Ha TpyAsx 3 METO IiIBUIICHHS
e(eKTUBHOCTI PyXy Ta €KOHOMIYHOCTI IutaBaHHA. OcoOauBoi yBaru motpeOye MopiBHSIHHS
KIHEMaTUYHUX XapaKTEPUCTHK YKUTKOBOI TEXHIKM METOJOM «IOBHOTO 3aHYpPEHHS» Ta
KJIACMYHOT TEXHIKH IUIABaHHSI KPOJIEM, 1110 J03BOJISIE 00’ €EKTUBHO OLIHUTH iX (a30BY CTPYKTYPY
Ta paIiOHANBHICTh PO3MOALTY Yacy B MeXax IJIaBAIbHOTO LUKITY.

dyHpaMeHTaIBHHM OIS Ol0MEXaHIKH TUIaBaHHs KPojieM Ha rpy/sx [1] cucremarusye
OCHOBHI KiHEMaTH4HI Ta JUHAMiYHI KOMIIOHEHTH, 1[0 BU3HAYaIOTh MPOAYKTUBHICTH IJIaBII,
BUJIUJISIE IIEHTPAIbHI MapaMeTpH (4acToTa, JOBKUHA TPeOKa, KyTOBI TPAEKTOPIT) 1 MAKPECITIOE
B)XJIUBICTHh MiHIMI3allii OMOPY Ta CTabIIbHOT'O TOPU3OHTAIBHOTO MOJIOKEHHS TiJa.

Hosi mpocmimkenns [2,3] miakpecaoTh, M0 I MOBHOLIHHOTO OMUCY e(EeKTUBHOCTI
TEXHIKM HEOOXiHO aHali3yBaTH He JIMIIE CepeAHl 3HaueHHs [apaMeTpiB, a M
BHYTPIIIHBOIMKIIOBI Mpodisi, 0 BianoBigae HamoMy minxoay. Tak, cyuacHuit orssin [2],
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KU aHaji3ye MEXaHIKy KOHTPOJIO HIBHAKOCTI B KpOJdi 3 TiIPOAMHAMIYHOI TOYKU 30pY,
y3arajbHIOE BIUIMB TIOJIOKCHHS Tijla Ha OMIip, BHYTPIITHHOIIMKIOBI KOJWBAHHS IIBUIKOCTI,
BaYUIUBICTh ONITUMAJILHOTO OaaHCy TOBKHUHHY 1 YaCTOTU rPeOKiB st eKoHOMiuHOCTI. CydacHe
JOCJTIJDKEHHS 3], sIKe 3aCTOCOBYE CTaTUCTUYHE MapaMeTpuyHe Kaprorpadysanuas (SPM) s
aHaJi3y MPOMYJIbCUBHUX XapaKTEPUCTUK Y KPOJIi OL[IHIOE KIHEMaTU4HI mpodiii pyxy mix yac
IIUKITY, JO3BOJISIE BUSBIISITH BIIMIHHOCTI ()a30BHX IMAaTE€PHIB, J00PE LIFOCTPYE HEOTHOPITHICTD
MOBEIIHKH MIBUIKOCTI B MEKaX IUKITY.

Knacuuni mkepena [4,5] miarBepukyroTh, 0 ONTHMalbHA TEXHIKA IUIABAaHHS KPOJIEM
— IIe He MaKCHUMallbHa 9acToTa, a OajlaHC MK YaCTOTOO 1 JOBXKHHOIO rpedka. Jxxepena [6,7]
PO3MIISLIAI0Th KOOPAMHAIII0 PyXiB Ta (pa30Bl B3aEMO3B’S3KH y KpPOJIi: 3MIHH CKPY4YyBaHHS
TUIeYeit Ta CTETOH, B3a€MO3ICKHICTh (Ja30BUX KOMITOHECHTIB IIUKITY.

[Tonpu 3HaYHY KIJIBKICTh JOCIIKEHb, MPUCBIYCHUX OlOMEXaHIIll KpoJyisi Ha TPYIsX, Y
CydyacHI!l HayKOBiH JiTepaTypi HEIOCTATHHO BHUCBITIICHUMHU 3QJIMINAIOTHCS TaKl aCMEKTH, K
aHaui3 ()a30B0O1 CTPYKTYPH IIaBATBHOIO LIUKITY B MEXaX aJbTepPHATUBHUX TEXHIYHUX MOJIEIeH,
30KpeMa 3 TO3WIIHA MPOCTOPOBO-YAaCOBOTO  PO3IMOMAITY pyXiB Ta OOTpYyHTOBAaHHS
CITIBBITHOIIICHHS] €EKOHOMIYHOCTI Ta MBHJIKICHOT €()EKTUBHOCTI B aJIbTEPHATUBHUX TEXHIYHUX
MOJIEIISIX TJIABAHHS, 10 YCKIIQJHIOE OLIHKY 1X MPUAAaTHOCTI 7S 3MarajibHOi a00 pexpeaniiHoi
MPAKTUKH.

Takum uymHOM, TOTpeOy€e YTOYHEHHS INMUTAHHA, YM 3a0e3ledye TeXHiKa «IOBHOTO
3aHYpEHHs» JIUIIE MiJBUIIEHHS €KOHOMIYHOCTI PyXy, UM MOKe€ BOHa OyTH €(dEeKTHBHOIO 3
NO3HILINA MATPUMAHHS ONTHMAJIbHOI CEepelHbOI MIBHAKOCTI Yy TOPIBHSHHI 3 KIACHYHOIO
3MarajJbHOI0 MOJIEJIIIO.

Meta pocjigKeHHsl — 3IIHCHUTH TOPIBHSUIBHUN OloMexaHIYHMN (KiHEMaTWYHHIA)
aHaJli3 TEXHIKM Y)KUTKOBOTO TJIABAHHS KPOJIEM Ha TPYASX METOJOM IIOBHOTO 3aHYPEHHS» Ta
KJACHYHMM  KpOJIEM IIUISIXOM  BH3HAUEHHS  BIAMIHHOCTEH y MIPOCTOPOBO-YaCOBUX
XapaKTepUCTUKAX Ta MOKa3HUKAX IIBHUJIKICHOI €()eKTUBHOCTI.

Mertoau if opraHizauisi 10C/Ii/IzKeHHSI.

JlocmiKeHHsT MaJlo XapakTep OJHOOCIOHOTO eKCHEPUMEHTAIbHOro 0i0MeXaHIYHOTOo
aHaJTi3y TEXHIKU Y)KUTKOBOTO TUIABAaHHS KPOJIEM Ha TPYASX METOIOM «IIOBHOTO 3aHYPEHHS» 3
NOJAJIBIIMM NOPIBHAHHSAM PE3YJbTaTIB 13 JaHUMHU CHELIabHOI JTiTepaTypu.

KoHcraryBanpHul €KCIEpUMEHT TpoBeAeHO y JroTomMy 2023 poky B 25-METpOBOMY
KpUTOMY OaceilHi yHIBEpCUTETY B CTaHJAPTU30BaHUX YMOBax. Y JIOCIIJKEHHI B3sUla y4acTh
riaBunHA 30 pokiB (172 cm, 70 Kr), sika BosioAi€ 3a3HaueHO0 TexHiKkoro. [licas posmunku (500
M) CIOpTCMEHKa BHKOHana 10 3ammuBiB mo 25 M y pekpeamiifiHoMy pexumi. AHami3
3/11MCHIOBABCSl B MEKaxX CEpPelHbOI 4acTUHU AucTaHuii (5—20 M), 10 A03BOJIMIO BUKIIOUUTH
BIUIMB CTapTy Ta (iHimTy.

Peectpartito pyxiB mpoBOaMIM TiABOAHOIO Bigeokameporo (120 I'm), a o6pobky — 3a
nornomororo mporpamu Kinovea 0.9.5 (mokagpoBuil kiHemMaTWuyHUi aHanmi3). Busnawamu
tpuBanicth nukiay (T), nosxuny rpedka (SL), yactoty rpedkiB (SR), cepenHio mBUIKICTD (V
= SL:SR), a TakoX BHYTPIIIHBOLMKIOBI KIHEMaTHYHI XapaKTEPUCTHKH (KOOpIMHATU
(bikcoBaHMX TOYOK, KyTH CETMEHTIB T1JIa, IIBUIKICTD iX MEPEMIIICHHS).

OTpuMaHi TOKa3HUKHU MOPIBHIOBAIM 3 JaHUMU JochimkeHHs [8,9], Bukonanoro Ha 10
wiaBunHAX (18,24+4,6 pokiB), e aHami3yBaJid BIUIMB IJIaBaHHS 3 JIOJATKOBUM ONOPOM Ha
KiHeMaTHyHi mapameTpu rpebka. Jlns 3icraBiaeHHs BukopuctoByBamu SL, SR, cepenHrio
MIBUIKICTh, TPUBAJIICTD ITUKITY.

CratuctuyHa oOpoOka BKJIIOYajda pO3PaXxyHOK CEpelHiX 3HaueHb, CTaHAApPTHUX
BIIXWJIEHb 1 3acTtocyBaHHsa Statistical Parametric Mapping (SPM) s BusiBieHHS
BIIMIHHOCTEH y TpodiIsX BHYTPIIIHBOLMKIOBOI MBHUAKOCTI. Takuii nuzaifH 3a0e3neunB
BaJI|/IHICTh, NOBTOPIOBAHICTh Ta 1H(OPMATUBHICTh PE3YyNbTATIB JUIsl OIL[IHKA €(pEKTHBHOCTI
TEXHIKH «ITOBHOT'O 3aHYPEHHS».
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PesyabTaTn pociaimxkends. Otpumani pesynbraté (Tabn.l) cBigyath mMpo CYTTEBY
nepelyI0By CTPYKTYPU PYXOBOT'O IIUKJIY Ta KIHEMAaTUUHUX XapaKTEPUCTHK MPU BUKOPUCTaHH1
TEXHIKH «IIOBHOTO 3aHYpPEHHS» IMOPIBHAHO 3 JaHUMH, IPEICTABICHHUMH Yy CIeLialbHIl
JiTepaTypi 010 TPAAUIIIHHOTO KPpoJisd Ha Tpyasix. [IopiBHSHHS HAIIMX PE3YJIHTATIB 3 JTAHUMH
CHEIIaIbHOI JITepaTypu IMOKa3ye 3HAYHO OiMbIIy JOBXHHY TIpeOKa;, 3HWKEHY YacTOTy,
MOJOBXKEHUM LUK, BomHouac cepemHs MIBUIKICTh ICTOTHO HEDKYa, HiK y gaHux [10];
e(EeKTUBHICTD y MIBUJIKICHOMY aCIIEeKTI OCTYNAEThCS TPAAULIHHIN Mo,

Tak, mix yac raBaHHS KPOJIEM METOJIOM «IIOBHOT'O 3aHYPEHHS» I0BXKUHA rpedka Oyia
Ha 21,6% Oinblna, HiX MiJ 9ac mIaBaHHs KiacudHuM MetoaoM [10]. Lle cBiquuTh mpo kpamry
¢da3zy KoB3aHHA, OUIbII TOBHE BUKOPUCTAHHS MPOIMYJIBCUBHOTO IMIYJIbCY, 3HM)KEHHSA
T1IPOMHAMIYHOTO ONOPY, €(PEeKTHUBHIIIIE BUTATYBAHHS Tija Y TOPU30HTANIBHIHN MIIOUIHHI.

Tabauys 1
KinemaTu4Hi NOKa3HUKHU TEXHIKU YKMTKOBOIO IUIABAHHS KPOJIEM HA TPYyAsSIX MeTOA0M
«IOBHOT'0 3aHYPEHHS» | KJIACHYHUM KPOoJieM

Merton «1oBHOTO Knacuuunii
[Toka3HuKH 3aHYPCHHS, METO/I Po36ixkuocTi,%
BaacHi gani [9]  mmaBanus [10]
SL — noBxuHa rpedka, M 2,36+0,07 1,85+0,09 21,61%
SV — cepenHs MIBUIKICTD, Mm-ct 0,93+0,02 1,56+0,07 -40,39
SR — KiJbKiCTh TPEOKIB 32 XB 23,65%0,38 50,40+0,30 53,08
T — TpuBanicTh UKy, C 2,59+0,09 1,19+0,10 y 2,2 paza

VY crmemianpHii siteparypi [4,11,12] noBxkuHa TpeOKa pPO3TISAAETHCA SK OJUH 13
KIIFOYOBHX NMOKA3HHUKIB TEXHIYHOT MAaCTEPHOCTI Ta eKOHOMIYHOCTI pyxy. JloBIIa BiAcTaHb Ha
rpeOOK acOIIETHCS 3 OUTBIIO e()EKTHBHICTIO Ta MEHIIIOK YacTOTOI PYXIB, IO 3a0e3edye
palioHaJbHUI PO3MOMIA CUJ Ta MEHIII BHYTPIIIHBOIMKIOBI KOJIMBAHHA IMIBUAKOCTI. s
TEXHIKH «IIOBHOTO 3aHYPEHHS» XapaKTepHE caMe 30UIbLICHHS JOBXKUHHU Tpedka 3a paXyHOK
MOJIOBKEHOTO KOB3aHHA. OTpUMaHI HaMHU JaHi Y3TO/DKYIOTHCS 3 TEOPETUYHOIO MOJIEIIIIO
TEXHIKH «IOBHOTO 3aHypeHHs» [13], sika poOUTH akieHT Ha OanaHCl Tija Ta 3HUKEHHI
TiAPOAUHAMIYHOTO OTIOPY.

YacToTta rpebkiB y miIaBaHHI METOJOM «IIOBHOTO 3aHYpPEHHS» 3MEHIIIeHa OUTBII HIXK Ha
53% mOpIBHAHO 3 KJIACMYHUM METOJOM IulaBaHHs. Lle nyke cyTTeBa BIAMIHHICTH; BOHA
HOSCHIOETbCS  CBIJIOMMM 3HIDKEHHSM TEMITy, TIIOJOBXKEHHSAM LUKy, HEepexoioM o
€HEePTOOIIAIHOT MOJIEII PYXY.

VYV nmocmimkeHHSX emiTHHX IUaBiiB [4,8] 3a3HadaeThCs, 10 301UIBIIEHHS TOBKHUHU
rpedKa CyNmpoOBO/KYETHCS 3MEHIICHHSM YacTOTH TPH JUCTAHIIMHUX PEeKUMax TUIaBaHHS.
OpHak Taka pi3Ka peayKIlisl KUIBKOCTI I'peOKiB 3a OJMHUIIIO Yacy XapakTepHa Oinblie Juis
HaBYaJIbHO-METOIUYHOT 200 peKpeariifHol MoIei, HiXk I 3MaraabHoro Temmy [1,8].

[TonoBKeHHs MKITY Y TUIaBaHHI METO/I0M «IIOBHOT'O 3aHYpeHHs» 110 2,59 ¢ (1o y 2,2
pa3u OuIblE) € JOTIYHUM HaCHiJIKOM 3HMXKEHHS 4acToTh rpedkiB. Lle cBiquuth npo Oiibliry
TPUBAJICTh KOB3aHHS, MEHINY MIKOBICTh MPONYJIbCUBHUX (Da3, TUIABHIIIMN PO3MOIUT CHI Y
UK. 3 TOYKM 30py BHYTPIIIHBOIIMKIOBOI Bapiamii HMIBUIKOCTI Taka MOJIENb MOTEHLIHHO
3HWXKYE aMIUTITYly KOJMBaHb TOPU30HTAIBHOI IIBUIKOCTI.

HaiiBaxxnmuBimmii TOKa3HUK — cepeaHs MBUIKICTh. [lompu 301IbIICHHS JOBXUHHU
rpebka, cepeaHs MBHIKICTh 3MeHImIacs Ha 40,4%. Lle cBiAuuTbH, 10 3HMKEHHS 4YacTOTH
MEPEBUILNIO MTO3UTUBHUIN epeKT BiJl 301IbIIEHHS JOBXKHUHU I'pe0Ka; TeXHIKa peani3yeTbcs B
€KOHOMIYHOMY, ajie He IIBUAKICHOMY PEXUMi; MOJIeNb OUIbIIE Bi/IOBIJIA€ €HEProOOIIaTHOMY,
a He pe3yNbTaTUBHOMY IJIaBaHHIO. Y CIOPTHUBHIH JliTeparypi [4] BKazyeTbes, 10 ONTHMAalbHA
MBUAKICTh € (yHKIieo crhiBBinHomeHHs SL x SR. V mpoBeneHoMy HamMu JOCIHIKEHHI
3HMKEHHSI 4acTOTU TIpeOKIB € HACTUIbKU 3HAYHUM, 10 KOMIIEHCATOPHUH e(EeKT HAOBXKUHU
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rpebka He 3a0e3redye BHUCOKOI IIBUAKOCTI. Y OUIBIIOCTI HAYKOBHX JIOCHIKEHB
MIIKPECTIOETHCA, IO HaIMIPHE 3HIKEHHSI YaCTOTH TPEOKIB MOYKE TTPU3BOIUTH 10 3MCHIIICHHS
CepeHbOI MIBHJIKOCTi, OCOONMBO y 3MarajbHUX ymoBax. OTpuMaHi HaMHU JaHi HOBHICTIO
MIATBEPDKYIOTH IF0 3aKOHOMIPHICTb.

Heo0xiaHO0 3ayBa)XUTH, 1110 CyMapHUH Yac TOBHOTO IIUKITY TUTABAHHS KPOJIEM Ha TPY/ISIX
pizaumu Meroaamu (1,194+0,10 ¢ tpagumiiinum metogom 1 2,59+0,09 ¢ — MeTO/10M MTOBHOTO
3aHypeHHs), SIKIi MM TIOPIBHIOEMO, BiJpI3HS€ThCS OUIBII HIDX YIBiYi, 3aTe pe3yabTaTd
MOPIBHSHHS TaKUX MOKA3HUKIB rpedka, sik SL, SV ta SR npu miaBaHHi TpaaulliiHUM METOJIOM
(1,85+0,09 M; 1,56+0,07 m-c* Ta 50,40+0,30 HI/IKJI‘XB'l) 1 METOZIOM «IIOBHOTO 3aHYPEHHS»
(2,36£0,07 M;  0,93+0,02 m-c? Ta 23,65+0,38 mmki-xBl) BKa3yloTh, WO y BHIAKY
BUKOPUCTaHHS METOJy «IOBHOTO 3aHYpPEHHS» HaBITh NpPU MEHIININA CepeaHiil IIBHIKOCTI
maBanHs Ha 40,39% nokuHa rpedka € 6ubmoro Ha 21,61%, a yactoTa rpeOKiB MeHIIa O1TBII
HiK yaBiui — Ha 53,08%.

Takum uywHOM, Hamm JaHi CBiAYaTh, IO MPU BUKOPUCTAHHI TEXHIKH «IOBHOTO
3aHYPCHHS» BIIOYIOCsS 30UTBIICHHS JTOBXHHH TIpeOKa, 3MEHIICHHS YacTOTH, ITiJIBHIICHHS
€KOHOMIYHOCT1, 3MEHIIEHHS TiAPOJAMHAMIYHOTO OMOPY, CIOCTEPIraeThesi OLIbII CTAOLTEHUIN
npodinb mBuaKocTi. OTKE, 3 610MEXaHIYHOI TOYKM 30pY MOKHA CTBEP/DKYBATH, IO TEXHIKa
«TOBHOTO 3aHYpPEHHS» € OLIbIl €KOHOMIYHOK0 Ta €HEProollagHOI0. 3 MO3UIi JOCATHEHHS
MaKCHUMaJIbHOI IIBUAKOCTI TPaguIiiHUN BapiaHT € edekrtuBHimmM. HaiiBumuii pesyibrar
MOKe OyTH JOCATHYTHUN 32 YMOB ONTHUMAJIBHOTO MOEAHAHHS 30UIBLICHOI JOBKUHU rpedka 3
MOMIPHUM PIBHEM YacCTOTH, a HE ii paInKaIbHOTO 3HIKCHHSI.

YanOBonqI/I 10 HAMH TTOP1BHIOBAIUCH XaPaKTEPUCTUKHU TUIABAHHS KPOJIEM Ha TPYIIX
TPaAULIHHAM METOJIOM 1 METOJIOM TOBHOTO 3aHYPCHHS Y PI3HUX pexUMax (TpaaulliiHUM
KpOJIEM CIOPTCMEHKH BikOM 18,2+4,6 pokiB 3 HalKpaluM pe3ylbTaToOM Yy IJIaBaHHI KPoJeM
Ha 100 M y 50-meTrpoBomy Oaceiini 63,32+2,27 ¢) nonanu JUCTAHINIO 25 M 3 MaKCUMAaJIbHOIO
inTencuBHicTio [10], a KposleM METOJOM «IIOBHOTO 3aHYPEHHS» JAUCTAHIO 25 M IIaBYMHS
JoJlaia JACCSITHPA30BO Yy PEKpealriifHOMy TEMIIi), ONMUCAaHI BWINE PE3yIbTaTH JAIOTh JIUIIC
AKICHY OIIIHKY 1 BUMararoTh MOJIaJIbIIIOTO MiATBEPIKEHHS Y TIEIaroT1YHIX eKCIIePUMEHTaX pu
YMOBI 3aJIydeHHS 10 HUX IUTABI[IB OJHAKOBOi KBami(ikailii, Ha pPi3HUX AUCTAHIIAX Ta B
OJIHAaKOBUX pEXKHMaX.

Jia mopanbmoro o0’€KTUBHOTO MIATBEP/DKEHHS BUINOI €(PEKTUBHOCTI IJIaBaHHS
KpOJIeM Ha TPYASX METOJIOM IOBHOTO 3aHypEHHS TMOPIBHSHO 3 IIABaHHSAM TPATUIIHIM
KpOJIEM JIOIIJIBHO JIETAJbHO MpOaHaIi3yBaTh Ol0MEXaHIYHI 0COOJMBOCTI PyXOBOI AISUTBHOCTI
TUTABIIB MPU 3aCTOCYBAaHHI METOy TOBHOTO 3aHYPEHHSI.

JMuckycisi. [TopiBHSIHHS OTpUMaHMX JaHMX 13 pe3ysibTaTaMH HAyKOBHMX JOCIIIKEHb
TEXHIKH MJIaBaHHS KPOJEeM Ha IPYASX CBIAYUTH PO CYTTEBY MEPeOyI0BY CTPYKTYPU PYXOBOTO
[UKITY Ta KIHEMAaTHYHUX XapPaKTEPUCTUK MTPH BUKOPUCTAHHI TEXHIKU «ITOBHOTO 3aHYPCHHSI.

VY Hamomy QoCHipKeHHI TOBXHHA rpedka craHoBmia 2,36+0,07 m, mo Ha 21,61%
NEepeBUIy€e TMOKa3HUKHM, HaBedeHi B jitepaTypi (1,85+0,09 m). 3rinHo 3 y3araJibHEHUMHU
OioMexaHIYHUMH JOCTiDKeHHAME [1,2,4], 30iibIIeHHS JOBXHHU TrpedKa PO3TIISIAEThCS K
MapKep TEeXHIYHOI MalCTepHOCTI Ta €KOHOMIYHOCTI IMijaBaHHS. ENiTHI AMCTaHIINAHI TUTaBIN
JEMOHCTPYIOTh TEHJICHIIIIO /IO TiIBUINCHHS TOBXWHU TrpeOKa Mpy 3MEHIIEHHI YacTOTH, IO
JO3BOJIIE 3HUKYBAaTH CHEPreTUYHI BHUTpATH. TakuM UYHWHOM, OTpPUMaHI pe3ylbTaTH
Y3TO/KYIOTHCS 3 TIOJIOKEHHSIMU JITEPATYPH MIOAO TIAPOINHAMIYHOT palfioHai3amii TeXHIKH.

YacToTa rpedKiB T1ijl yac TIAaBAHHS METOOM «IIOBHOTO 3aHYpPeHHs» (23,65 muki-xB™r)
Maifke BABiUi HmDK4a 3a fmaHi mitepaTypu (50,40 mukm-xBYl), MO 3yMOBMIIO MOAOBKEHHS
TpuBaJIOCTI UKy 10 2,59 ¢ mpotu 1,19 c. 3a nanumu [6,8], onTUMaNbHa MIBUIKICTH Y KPOJTi
BHU3HAUAETHCS OalaHCOM MK JOBXKMHOIO Ta YacTOTOo rpedka. HagmipHe 3HMKEHHS 4acTOTH
IpeOKiB MOK€ MPU3BOJUTU O 3MEHILICHHS CEepeIHbOI IIBUAKOCTI HaBiTh MPHU 30UIbIICHHI
JOBXKHUHHU Tpedka. OTpuMaHi HaMH pe3yJIbTaTH MIATBEPKYIOTh 1[I0 3aKOHOMIPHICTh: 3HAYHE
3MEHILIEHHS YaCTOTH He OYJI0 KOMIIEHCOBaHE 301IbIIICHHAM JOBKHUHHU TpedKa.
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CepenHs IIBHAKICTH Y HamOMy JocHimkeHHi craHoBunaa 0,93+0,02 m-c?l, mo nHa
40,39% mmwkue 3a 3HaueHHs miteparypu (1,56£0,07 m-ct). 3rimmo 3 poboramm [7,14],
MIBUJKICTh IUIABAHHS € IHTETPaJbHUM TIOKa3HUKOM B3a€MOJIl MPOMYJIbCUBHUX CHI 1
TiIPOMHAMIYHOTO Omopy. Xo4a TeXHIKa «ITOBHOTO 3aHYPEHHS» CIIPHSE 3HIKEHHIO OIOpYy, ii
pearmizamisi y MOBUIBHIIIOMY TEMIII 3MEHIIY€E 3aralbHUN pe3yabTaTuBHUM edekr. OTxe,
3HIDKCHHS IIBUAKOCTI B HAIIOMY JOCTIPKCHHI BIAMOBIJA€ TCOPETUUYHUM YSBJICHHSIM IIPO
KOMITPOMIC MK €KOHOMIYHICTIO Ta Pe3y/IbTaTUBHICTIO.

BucHoBkn. OTprMaHi TOKa3HUKU JOBXHHHA TIpeOka Ta (a3oBoOi CTPYKTYpH
Y3TO/DKYIOTBCS 3 CYYaCHHMH O10MEXaHIYHUMHU MOJEISIMU €KOHOMIYHOTO IJIaBaHHS. 3HAYHE
3HWKCHHSI YacTOTH IPeOKiB 3yMOBHIIO 3MEHIIEHHS CEPEHBOI MIBHIKOCTI, IO IMiJTBEPIKYE
BCTAHOBJICHUH y JiTepaTypi HpPUHIMUN ONTUManbHOro criBBigHomeHHss SL-SR. Texnika
«IOBHOTO 3aHYPEHHS» JEMOHCTPYE MIABUINEHY TiIpPOJMHAMIYHY paIliOHAIBHICTh, aje
MOCTYMAEThCA TPAAULIAHINA MOAET] Y IBUAKICHOMY aCHEKTi.

BiacyTHicTh MpsAMHX MOPIBHAJIBHUX O10MEXaHIYHHUX JOCIIKEHb TEXHIKH YKUTKOBOTO
IUTABaHHS METOAOM «IIOBHOTO 3aHYPEHHS» Ta KIACHYHOTO KpOJsl B  OJHAKOBHUX
EKCIICPUMEHTAJIBbHUX YMOBaX OOIPYHTOBYE MOJAIIBIIII MOIIYKH B IIbOMY HAIPSIMI.
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