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AHHOTanusa: Paboma nocesaweHa 060CHOBAHUK NPUOPUMEMHOCMU OYeHKU
nokasamesell 2ubkocmu maso6edpeHHbIX CYycmagos ¢ UCN0/Ab308aAHUEM 3/1EKMPOHHO-
usmepumesbHo20 ycmpolicmea, pa3pabomaHHO20 A8mMopoM, Komopoe anpobupos8aHo
npu usyyeHuu Ouana3oHa NOOBUMNCHOCMU HA38AHHbLIX CYyCcMAso8 NO OAHHbIM
pAa3Hono3Hazo wnazamay wHsuix kapamucmos 9-10 1em 8 yca08usix skcnepumeHma.

KioueBble c/I0Ba: OHble Kapamucmol, 2ubKocmb, maszobedpeHHble CYycmasol,
wnazam, mecmol 31eKMPOHHO-U3MepUmMe ibHoe ycmpolicmeo, IKchepumMeHm.

AKTya/lbHOCTb HCCJe[JOBaHUA. B NpakTHKe NOJATOTOBKHA KapaTHUCTOB 0C060e
3HaueHUe NpUobOpeTaeT pa3BUTHE TMOKOCTU Ta300eJpEHHBbIX CYCTABOB MO JaHHBbIM
Jluana3oHa MWX TMOABWXXHOCTHU, aMIUIUTyJla KOTOPOM 4Ype3BblYaWHO BaXKHA [JIf
pacliMpeHUs 30H HAHEeCEHUd YAAapOB NIPaBOX U JIEBOM HOTOM C MeCTa WUJIU B IIPbLKKE C
pa3BopoToM. H3BeCTHO, 4YTO TaKyl THOKOCTb YKa3aHHbIX CYCTaBOB NPUHSATO
U3MepATh C MCNOJb30BaHUEM CJAeAYKIIUX TPAJULUOHHBIX TECTOB: MPOJOJIbHBIN
mnaraT ¢ BBITAHYTOM IpaBOM M JIEBOW HOTU BIlepe]; IMONepevyHbld IInarar.
N3mepsieTcsa paccrosiHve (JJIMHA) MEXAY CTONAMU BBITSIHYTBIX HOT WJIM BbICOTA
pacnosioxkeHus Tasa ot nosa [M.C. Tepsuy, 2015, c. 64-69; [.B. AnomeHko, 2011, c. 4-36;
B.W. [aBsioBa, 2014, c. 1413-1419; A.-H. KopHeeBa, 2020, c. 42-45]. U3sMepeHUe T'HOKOCTU
Ta300e/JpeHHbIX CyCTaBOB MO JAaHHbIM JJIMHbI PAacHoJIOKEHUsI CTOMOB HOT B M03ax
OpOJOJIBHOTO U  TNONEepPevyHOoro Iumarata, KaK IpaBWJIO, CONPOBOXAAETCH
HeOO'beKTHBHBIMU W Hepea/ibHbIMHU pe3yJibTaTaMU, TaK KaK JMaNa30H «lINaraTta» B
3THUX CJy4yasiX 3aBUCHAT OT [AJMHBI TeJa W HOT. A NpH U3IMEPEHUHU BBICOTHI
pacnoJsiokeHHUs Tasa OT NoJia peasibHbIM pe3yJbTaT TMOKOCTH 3TUX CyCTAaBOB MOXET
BapbHUpOBAaTh B CTOPOHY IJIIOC WJIM MUHYC B 3aBUCMMOCTHU OT ONbITA U MacTepCTBa
MccJie0BaTeIsl.

Y4uTbhiBasi AaHHYI NMPO0JiIEeMaTUKY, CYLIECTBYIOIEH B NPAaKTUKeE U3MEPEHUS U
OLlEHKM THMOKOCTM Ta300eApeHHbIX CyCTaBOB MO JaHHbIM MPOJOJbHOTO U
[ONepeyHoro Lmnarata Mbl pa3paboTaju 3JeKTPOHHO-U3MEPUTENILHOE YCTPOWCTBO
(3YY-M, aBT. DC-87/23-10), QyHKIMOHUpYIOIlee MO KOMIbLIOTEPHOH IporpamMe u
BblJlalolllee OO'bEKTUBHbIE U JOCTOBEpPHble pPe3yJbTaTbl HAa MOHUTOPUHIE U
COXpaHsolee UX B MaMATH npoueccopa (puc. 1, 2).
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Ycrpo#ictBo cocrouT u3: miaatdopmel (1); croiku (2); kapetku (3) c
U3MepUTeJbHON IITaHTroM (4); u3MepuUTeNbHbIN AaTYUK (5); 3J1eKTPOHHBIN 6J10K (0);
y3eJi npoTuBoBeca (7) — puc. 2.

flle

£

Havnmenosanne
Mnatcbopma
Cronka
KapeTka namepnTencHuin
wramru
ViamepuTenshas wranra
Tatani
BNOK BNEKTPOHHEIR
TipoTuacaec

Tpocuk npueoaa Gapabana
M3MEpUTENbHOro AaTMKa

Tpocuk npoTuBoBECa
¢ )

o ®|[Nojala ©n-

Hanpasnsiowasn Tpy6a

Sy npoTMBOBECA

°

Lenb HaCTOAILETO HCcJieJOBaHUsA 3aKJIr04aiach B onpeneaeHUU
IPUOPUTETHOCTHA MUCIIOJb30BAHUSA 3JIEKTPOHHO-U3MEPUTENIBHOIO YCTPOWUCTBA [Jid
OLleHKHU THUOKOCTHM Ta300eJpeHHbIX CYCTaBOB MO JaHHBIM MpPOJOJbHOTO U
MOINIEePEeYHOro LnaraTa y oHbIX KapaTUcToB 9-10 jieT B X0/ie 3KCIIepUMEHTA.

OpraHusanys 3KClepUMeHTa U MeTOJUYeCKHe MpUeMbl HCCIeJOBaHUS.
[leparornyeckuil sKCnepuMeHT NPOBOAUJICA € ceHTA6ps 2021 roja no uwoHb 2022 roaa
C IpUBJIeYEHUEM [BYX I'PYI IOHBIX KapaTUCTOB 9-10 s1ieT 1o 12 4eJ1., oJHA U3 KOTOPBIX
ydacTBoBaJa Kak koHTpoJsibHasd (KT'), a apyras - kak sakcnepumeHTasbHas (3. B KT
3aHATUSA NIPOBOAUINCH 10 TPAAULMOHHOW IporpaMMe. A B TPEHUPOBOYHBIX 3aHATUAX
I 6blLIM HUCMOJB30BaHbI CJEAYyIOIIME KOMIIJIEKChl YHPaKHEHUW JJisi pa3BUTUS
rMOKOCTH Ta300eJpeHHBIX CyCTABOB:

1. IlpomosibHBIEe WINAraTel NOCJAe40BaTeJbHbIM BBITATMBAHWEM JIEBOW U MPaBOU
HOTH BIlepes, C IOBOPOTOM TYJIOBMILA BJIEBO U BIIPABO — 3 CEPHUM.

2. To e, c HAKJIOHOM BIlepeJ U Ha3ax.

3. [lonepeyHbI¥ WINAraT ¢ IOBOPOTOM TYJIOBUILA BJI€BO U BIPABO — 3 cCEpUHU 10 15-
20 cek.

4. To e, c HAKJIOHOM BIlepe/; U 6e3 HaKJIOHA.
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5. To e, c HAKJIOHOM BJIEBO K JIEBOU HOT'€ U BIIPABO K IPAaBOU HOTE.

6. 3TU Ke yNpaKHEHHUsS BBINOJHAKTCA B BUJEe COPEeBHOBAaHUMU Ha KayeCTBO
(OLleHKH 110 5-6a/ITHOM cucTeMe), Ha max mmnaraT (M3MepsieTcsl BbICOTA Ta3a OT I10J1a)
Y Ha PO/I0JDKUTENIbHOCTD — pa3/ieJIbHO.

[Ipu sToM HcciefyemMass TUOKOCTb U e€e pa3BUTHUE OLEHUBAJMCh MO JAHHBIM
C/1ey0IIUX TECTOB:

- lImnarart - JieBasi Hora BbITSIHYTa BIIEPe/;

- lIIaraT — [npaBasi HOra BbITSAHYTA BIepeJ;

- lImaraT — [onepevyHbIn.

['M6KOCTh M3MepsiyiaCb CAHTUMETPOM — BbICOTA PACIOJIOKEHUS Ta3a OT MoJia U C
NOMOUIbIO 3JIEKTPOHHO-U3MEPHUTEJIbLHOT'O YCTPOUCTBA.

Pe3ysibTaTbl HCCAEOBaHUS U UX 0OCYXJAeHHe. Pe3ysbTaTaMU MPOBEJIEHHBIX
MCCJIe[JOBaHUM yCTAaHOBJIEHO, YTO MOKa3aTeJd T'MOKOCTU Ta306eJpeHHbIX CYCTaBOB
BbIpa)KeHHbIE pa3JiIMuvsA [0 [Juala30oHy ee INpOosIBJIEHHWS B 3aBUCUMOCTH OT
Pa3HOBUAHOCTHY CTPYKTYPHI MO3bI LIMNAraTa Kak /10 HayaJia, TaK ¥ MocJe 3aBeplleHUs
3KcnepuMeHTa. B 4YacTHOCTH, BbICOTA pacHoJioKeHUs Tas3a OT I[oJla B M03e
NpPOJOJIBHOIO WINaraTta C BbITATMBAHHWEM JIEBOW HOTW BIlepeJ NMPU TPagULUOHHOM
nsMepeHud B KI' 10 Havasa akcnepuMmeHTa coctaBuJa 17,83+3 31 cM., B KOHIle — OHA
yJaydimuaacbk A0 16,77+2.95 cM. ¢ pa3Hunen 1,56 cM., KOTopass 0 OTHOCUTEJIbHOMY
pocTy TH6KOCTH cooTBeTcTBOBasa 8,75% (p>0,05). B 3I' aTU Be/MYUHBI COCTABUJIM:
17,63+3,34-14,61+2,65 cm.; 3,02 cM.; 17,13% - p<0,01 (Tab.1.). BeicoTa pacnosioxkeHus Tasa
OT IoJIa B II03e IUMarata C BbITATMBaHUeM npaBod Horu B KI' mo u mocie
skcnepuMeHTa: 15,94+3,02 cm.; 14,21+2.72 cm.; 1,73 cm.; 10,85% (p<0,05). B 3T 15,6843 .13
cm.; 17,18+233 cm.; 1,50 cm.; 22,32% (p<0,001). U3 mpuBefeHHBbIX AAHHBIX BUJHO, YTO
IoKa3aTeJiu THOKOCTH Ta300eApEeHHbIX CYCTABOB M0 JAaHHBIM NMPOA0JbLHOIO IIaraTa C
BBITSATUBAaHUEM JIEBOW M MPAaBOU HOTU Bliepe B I 3HAUUTEJIbHO BO3pacTaeT K KOHIY
3kcnepuMeHTa, 4yeM B KI' U TeM caMbIiM 3TO CBUJETEJbCTBYET O BbINOJHEHHOMU
3pdeKTUBHOCTU  pa3pabOTAaHHOrO KOMILJIeKca yHOpaKHEHUW Ha  TUOKOCTb,
ucnoJsib3oBaHHoro B 3I'. OfiHaKo, y 06eux rpyIn HOHbIX KapaTUCTOB UMEBIIASCS /10
3KCIIEpUMEHTA aCUMMeTpUsl MpOsBJ€HUST THUOKOCTM MO [JAaHHbIM IINarata c
BBITATMBAaHWEM JIEBOUM U NMPaBOM HOTU BIlEepe[l, CyLeCTBEHHO BO3pacTaeT K KOHLY
3aBeplleHrs sKcnepuMeHTa. [lo-BuAMMOMY, TaKoe MOCJe[CTBUE, B ONpeneSeHHON
Mepe, MOKeT OTPaHUYMTh JMalla30H pa3Maxa yZapa y KapaTUCTOB HeBeyllerd HOrou,
YTO OpPUEHTHUPYET Ha HeOoOXOAWMOCTb TPEHUPOBKH THOKOCTM B TM03ax C
BBITSITUBAaHUEM KaK JIEBOW, TAK U IPAaBOM HOTHU BIEpeS,.

BricoTa pacnoJsioxkeHus Ta3a OT IoJia PY NPUHATUY NpoJoJibHOro mmnarata B KI'
3a Mepuo/i IKCIepuMeHTa Bo3pocsa oT 13,8342 43 cM. 10 12,47+2,14 cM. ¢ abCOJIIOTHOM
pa3HuIei pocra 1,16 cM., yTo coctaisieT 9,83% (p<0,05). A B 3T cooTHOLIEHHE 3TUX
nokasaresied coctaBusio 13,94+251 u 11,12+1,91 cM. [Ipu 3Tom abcosiroTHasA pa3HUIA
pocTa uccieayeMou THOKOCTH Bo3pociaa Jo 2,82 CM., rjie OTHOCUTeJbHOE ee
nosbinieHHe coctaBua 20,23% (p<0,001).
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Tabauna
Pe3ysibTaThl
CyCTaBOB y IOHBIX KapaTUcTOB 9-10 JieT B ycC/I0BHSIX 3KCHEepPUMEHTa MO JAaHHbIM

HCCJIeJOBaHHUA TeEMIIOB PA3BUTHUA I'HOKOCTH T3306e,£[peHHbIX

Pa3HOBU/HbBIX LINAraToOB C UCIOJb30BaHUEM TPAJUIUOHHBIX TECTOB U 3JEKTPOHHO-
M3MEPUTEJBbHOTO YCTPONUCTBA

TecTbl ['pynna | Jlo akcnepu- | [locne AP OP t p
MeHTa 3KCIepu-
MeHTa
X+ o X+ o

Ouenka no gaHHbIM TT:
[IpoaosibHBIN mnaraT c| KT 17,83+3 31 16,27+2.95 1,56 8,75 1,72 | >0,05
BBITSCMBaHUEM JeBoi woru | O 17,63+3,34 14,61+2.65 3,02 17,13 3,47 | <0,01
Bnepe[ (cM.)
[IpoaosibHBIN mirnaraT c| Kl 15,94+3,02 14,21£2.72 1,73 10,85 | 2,09 | <0,05
BBLITATMBAHMEM MNpaBod Horu | AT 15,68+3,13 12,18+2,33 1,50 2232 | 439 | <0,001
Bnepes (cM.)
[TonepeyHslif mmnarar (cM.) KI' 13,83+2,43 12,47+2,14 1,16 9,83 |2006 |<0,05

ar 13,94+2 51 11,12+1,91 2,82 20,23 | 4,38 | <0,001
OueHka Mo jgaHHbIM JUY:
[IpomosibHBIA mnarat c| Kl 147,6+20,03 157,7£20,69 10,10 0,84 172 >0,05
BBITSITMBaHUEM JieBoii Horu | AT 148,8+20,77 170,522 41 21,70 | 14,58 | 3,48 | <0,01
Briepe/ (rpagyc)
[IpoaosibHBIN mmnaraT c| KT 152,7+17,69 163,28+18,13 10,58 6,93 2,05 | <0,05
BBITATMBaHMEM NpaBod Horu | AT 151,5+18.17 175,4+19 54 2390 | 15,78 | 4,39 | <0,001
Brepe/ (rpayc)
[TonepeyHbIi mmarat | Kl 159,4+204 171,41+20.,78 12,01 7,53 2,04 | <0,05
(rpamyc) ar 158,6+20,59 184,83+22 43 26,23 | 16,54 | 4,22 | <0,001

[Ipumedvanue: TT — TpaaguLMOHHBbIE TeCTbl; JUY — 3/IeKTPOHHO-U3MEPHUTEJIbHOE
ycTporcTBO; AP — abcostoTHas pasHuna; OP — oTHocuTe/IbHas pa3HuULa.

BujHo, 4TO 1MoJ; BJAMSIHMEM CUCTEMATUYECKON TPEHUPOBKU M3y4yaeMoOil TMOKOCTH
B 3I' Arana3oH NOABUKHOCTHU JaHHBIX CyCTABOB BO3pacTaeT K KOHIYy 3KCIIEpUMEHTA,
BO3pacTaeT II0YTH B JiBa pa3a. YTo KacaeTcd TOro, YTO CUCTEMaTHUYeCKHe TPEHUPOBKH,
IpoBeJieHHbIe C IOHBIMU KapaTUCTaMU 00euX rpynn N0 TPaAULIMOHHON IporpaMMe He
1009%
COOTBETCTBYWOUIMX TCpyII JeTed He YyAeJAT aKLeHTUPOBAaHHOe BHMMAaHHWEe Ha

npuBeJd K HOMy LImaraTy, TO cJeAyeT ToJiaraTb, 4YTO TpeHephl
pa3BUTHE TMOKOCTHU BeJIyUIMX CyCTABHO-CBSI30YHbIX CETMEHTOB TeJia.

Oco0ObIM MHTEpeC NPeACTaBASAIOT JaHHbIE, TOJIyYeHHbIe B paMKaX UCCJel0BaHUS
rMOKOCTH Ta300epeHHbIX CyCTaBOB, KOTOpas OLEHUBaJach C MCIOJb30BaHUEM
3JIEKTPOHHO-U3MEPUTEIbHOTO YCTpourcTBa. [loslyyeHHblE B 3TOM IJIaHE Pe3yJbTaThl
MOKa3aJiy, YTO y IHbIX KapaTHUcToB KI' BesiMuMHa rH6KOCTU Ta300€e/IpeHHbIX CYCTaBOB
0 JaHHBIM IMPOJOJIBHOrO LIMNaraTa C BBITATMBAaHHWEM JIEBOW HOTU BIepen [0
3KCIepuMeHTa cocTtaBuia 147,6¢20,03°, a K KOHIy 3aBeplUIeHUs 3KCIepHUMeHTa OHa

Bo3pocisa Jio 157,7#20,69° (p>0,05), rae abcosioTHAsA pa3HUIA ee pocTa Obljia paBHA
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10,100, yTo cocTtaBusa 6,93%. B 3" 3TU BeJIMYKHBI 3a IEPUOJ, IKCIIEPUMEHTA BO3POCIU
ot 148,8+20,77° mo 170,5+22,41c (p<0,01) c abcosOTHOM pasHUIEH pocTa THOKOCTU
21,700, yto coctaBusa 14,58%. T'mbkocTh Ta300eApeHHBbIX CYCTAaBOB IO JAaHHbIM
NpoJOJIbHOTO 1IMaraTa C BbITATMBaHWEM IpaBod Horu Brepen B KI' 3a mepuop
JKCIEPUMEHTA yBeJuduaach oT 152,7:17,09° no 163,28+18,13° (p<0,05), pa3Huna ee
pa3BUTHA cocTaBuia 10,58°, OTHOCUTEJNIbHOE BO3pacTaHue AocTtursaa no 6,93%. B 3T
3TH BEJIMUYUHBI COCTAaBUJIM COOTBETCTBEHHO: 151,5+18,17°; 175,4+19,54° (p<0,001); 23,900;
15,78%.

[Ipy comocTaB/ieHUHW BEJUYHWH THOKOCTHM H3y4yaeMbIX CYCTAaBOB BbISIBJSETCS
acMMMeTpUYyecKass pa3HHLAa MeXJy JAaHHbIMU IUIaraTta C BbITATMBAaHUEM JIEBOM M
npaBoM HOrU Briepen, kotopasd B KI' 0 akcriepuMeHTa coctaBuJia 5,10, mocsie — 5,6°. A B
Il' Takasd acUMMeTpHUS A0 3KCIIepUMeHTa Obla paBHaA 2,7°, a mocje — 4,9° uiu uHade
roBopsl y o6eux rpymnnax acCUMMeTpHUs MeX]y MpaBO- W JIEBOCTOPOHHOTO IINaraTta
BO3pacTaeT K KOHILY 3aBeplieHHWfA 3JKCIIepUMEHTAa, 4YTO OpPUEeHTUPYyeT Ha
HEoO6X0/JUMOCTb CUMMeETPU3AllMM TaKOTO0 PA3HO3HAYHOrO pa3BUTUS TUOKOCTH
Ta306e/[peHHbIX CYCTAaBOB, KOTOpas 4Ype3BblYaWHO BaKHa /IJIs peasiU3aliiu yJapoB
KaK MpaBOM, TaK U JIEBOW HOTOM C LINPOKOW aMIJIUTYA0U.

BesimunHa TruUOKOCTH MO JAaHHBIM mnomnepedyHoro mmarata B KI' 3a mepuoj
JKCIlepUMeHTa Bo3pocsia oT 159,4+20,40 no 171,41+20,78° (p<0,05), rae abcosoTHas
pa3HuIIA ee pocTa 6blsa paBHa 12,010, a oTHOCUTeIbHAsA — 7,53%. A y IOHBIX KAPAaTUCTOB
Il' 3T nokasaTeJiu TMOKOCTU 3a MEPUO/, IKCIIEPUMEHTA YBEJUUYUAUCH OT 158,620,590
J0 184,83+22.43° (p<0,001), rae abcosiloTHAsA pasHHILIA POCTa TMOKOCTH COCTaBHJIA
26,23° a oTHOCUTeJIbHadA — 16,54%.

3akoyeHde. M3 aHa/su3a MNOpUBEJEHHBbIX JAaHHBIX 3KCIEepPUMEHTAJbHOrO
HCCJIeJOBAaHW S MOKHO Pe3IOMUPOBATH CJeAYIOIIEE:

- BO-TIEpPBbIX, TUOKOCTb Ta300eApeHHbIX CYCTAaBOB IO AAHHbIM Pa3HOBUAHBIX
IraraToB y HbIX KapatuctoB KI' 3a mnepuoj, 3KcnepuMeHTa, KoTopas
TPEeHUpPOBaJaCh MO TPAAUIIMOHHOW NporpamMmMe, yBeJU4YrUaacb MeHee 3HAaYUMa, YeM y
kapaTuctoB JI. A spKOBbIpa)XeHHOe BO3pacTaHHWe THOKOCTH Ta3006e/|peHHbIX
CYyCTaBOB 10 BCEM BHJAM LINaraTa y IOHbIX KapaTUCTOB 3I' mo3BoJisieT noJjaraTh, 4YTO
pa3paboTaHHble HAaMU M MCIOJb30BaHHble B 3TOW TIpyIIe 3KClepuMeHTaJbHble
yIpaKHEHUs] ~ aKTUBHO-NACCMBHOWM  HANpPAaBJIEHHOCTU  SABJSKTCA  JIOBOJIbLHO
3pdeKTUBHBIMU [/l pa3BUTUS TMOKOCTU  Ta300eJpeHHbIX CyCTaBOB C
HCII0JIb30BAaHHWEM PA3HOIO3HbIX 1INAraToB,;

- BO-BTOPBIX, YYUTbIBAs BbICOKYI0 TOYHOCTb QYHKLMOHUPOBAHUS 3JIEKTPOHHO-
u3MepuTesbHOro ycrpoiicTsa (0-0,3°), pa3paboTaHHOr0 HAMU, CIeAyeT CYUTATh, YTO
pe3y/ibTaThbl OLEHKHU YPOBHS MPOSIBJIEHUS] TMOKOCTU Ta300eApeHHbIX CyCTaBOB IO
JITAaHHBbIM PAa3HOIMNO3HbIX LIMAraToB, PUKCAPYyeMble C MOMOLIbI0 AAHHOTO YCTPOWCTBA,
SIBJIIIOTCS He TOJIbKO MaKCUMaJibHO OOBEKTUBHBIMH U [JOCTOBEPHBIMH, HO H
M03BOJISIET UX COXPAHUTh B 6a3e A0JTrOCPOYHOUN MaMSATH U TeM CaMbIM OPUEHTUPYET
Ha HEOOXOJUMOCTb BHEIpEeHUsl ero B MPAKTUKY U3MepPEeHHUs Juarna3oHa MoJBUKHOCTH
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Taso6e,apeHHoro CyCTaBa y HpeﬂCTaBHTeﬂeﬁ TeX BUAOB CIIOpPTa, rAe TakKad I'HOKOCTh
CBA3aHa CO CIIOPTUBHBLIM JOCTHXKEHHUEM.
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