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Abstracts

Introduction. Insufficient level of schoolchildren physical fitness and physical health determines the relevance of
studying of physical qualities development in relation to adolescents’ body aerobic productivity and physical
development. The purpose of the study is to investigate the relationship between the components of physical fitness and
physical development of adolescents with different levels of aerobic productivity. Materials and Methods. Assessment
of schoolchildren physical fitness (L. P. Sergienko, 2010); aerobic productivity determination step-ergometry method
(V. L. Karpman, 1988). Physical development assessment was carried out on the basis of the power indexes definition,
body mass index and Pinie’s index. Muscle mass value for power indexes calculation was determined by Matejko
method. The study involved 423 adolescents, 211 of them were females and 212 were males. Results. Aerobic
productivity level reducing is accompanied by body mass index increasing and Pinie’s index reducing, which reflects
the important role of physical development somatometric features in determining organism functional capabilities.
Aerobic productivity level increasing is connected with muscle strength increasing that is testified by power indexes
dynamics, determined by ratio indicators of hand and static dynamometry to the muscular mass in both girls and boys
bodies, as well as hands flexion- extension in lying position to body mass in male adolescents. Conclusions. With the
reducing in aerobic productivity level there is an increasing in the proportion of children with below average physical
preparedness level and reducing in above average physical preparedness level. The presence of respondents with above
average physical preparedness level in each experimental group indicates the opportunities to improve the physical
qualities development level. The obtained results can be used to develop differentiated approaches in physical education
of students with different aerobic productivity levels.
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Onexkcangp Jlemak, Ipuna CyaranoBa, Ipumna IBanummn, Pomion ApaamoBcbkmii. ®Pizmyna miaro-
TOBJeHicTh Ta MopdodyHKUioOHAILHUE cTaH mITiTKIB i3 pi3HUM piBHeM aepo0HOI NPOAYKTHBHOCTI.
Axmyansnicms. HepocraTHid piBeHb (Pi3MYHOI MiJrOTOBICHOCTI Ta COMATHYHOTO 3/I0POB’S IIKOJSIPIB 0OYMOBIIOE
AKTYaJIbHICTh BUBYCHHS PO3BUTKY (DI3MYHMX SKOCTEW y B3a€MO3B’S3KY 3 aepOOHOIO MPOAYKTUBHICTIO Ta (Hi3UYHUM
PO3BUTKOM OpraHi3My MWIUIITKIB. 3ae0amus O00cCHioxncennss — BUSBUTH B3a€MO3B 30K CKIAJHUKIB  (i3U4HOI
MATOTOBJICHOCTI ¥ (PI3MYHOTO PO3BHUTKY IiUTITKIB i3 PI3HUM PiBHEM aepoOHOI MpOoayKTUBHOCTI. Mamepian i memoou
docnioxycenns — ouiHka ¢iznunoi miarorosneHocti mkoispiB (Ceprienko JLIL., 2010); BuzHaueHHs aepoOHOL
MPOAYKTUBHOCTI MeTojoM crem-epromerpii (Kapmvan B. JI., 1988). Ouinky ¢i3WdHOr0 pO3BUTKY NPOBOAWIA Ha
macTaBl BH3HAYEHHsS CHJIOBHMX I1HAEKCIB, 1HIEKca Mach Tiia Ta iHgekca Ilin’e. Kigpkicte M’30BOi MacH IS
PO3paxyHKy CHJIOBHX 1HIEKCIB BH3Hadamd 3a MeronoM Marteiika. Y mocmimpkeHHi B3suto ydacts 423 mimmitkn, 211 — i3
HUX JKiHOYOI Ta 212 — domnoBiuoi craTi. Pe3ynremamu oocniosycenna. 3HWKCHHS PIBHSI aepoOHOI MPOAYKTHBHOCTI
CYTIPOBOIKYETHCS 30UTBIICHHAM 1HAEKCY MacH Tijla Ta 3HIKEHHSAM iHzmekcy Ilin’e, mo BimoOpaka€ Ba>KIHMBY POIb
COMAaTOMETPUYHUX O3HaK (PI3UYIHOrO0 PO3BUTKY B JACTePMiHYBaHHI (PYHKI[IOHANBHHX MOXJIMBOCTEH OpTraHi3My.
[ligBumenHHs piBHSA aepOOHOI MPOAYKTUBHOCTI OB’ S3aHO 31 301IBIIIEHHSIM M’ S30BOI CHIIH, TIPO IO CBiTYATH TUHAMIKA
CHIIOBHX 1HAEKCIB, BU3HAYCHUX 3a JAHNMH CITiBBiIHOIIEHHS MOKa3HHWKIB KUCTHOBOI Ta CTaHOBOI JMHAMOMETpil IO
M’S30BOI MacH TiJla B JBYAT 1 XJIOMIIIB, a TAKOXK 3THHAHHI-PO3THHAHHS PYK B YIIOPI JIeXKadd O MacH Tia B IiUTITKIB
4ONoBivOi cTaTi. Bucnoexu. 31 3HIKEHHSIM aepOOHOI MTPOAYKTUBHOCTI 3pOCTAE YacTKa AiTeH 13 HIKINUM BiJ CEpEIHBOTO
piBHEM (I3UYHOI MiATOTOBICHOCTI Ta 3MEHINYEThCS YacTKa MiTell i3 BHUINEM BiJ CepemHBOrO piBHEM (i3WIHOL
MiAroTOBIEHOCTI. HasBHICTE PECIIOHICHTIB i3 BHIMIM BiJl CEPeIHBOrO PiBHEM (i3WIHOI IMiATOTOBIEHOCTI B KOXHii
JOCIIAHIN TPyI CBIYUTH NPO HASBHI MOKIMBOCTI JIO IMi/BUINEHHS PiBHS PO3BUTKY (i3WmdyHMX siKocTed. OTpumMaHi
pe3ynbTaTi MOXXKHA BHKOPHCTAaTH Uil pO3poOKH mudepeHIiiioBannx miaxomiB y (GisMuHOMY BHXOBaHHI HIKOJIIPIB 13
Pi3HUM piBHEM aepoOHOI IPOAYKTHBHOCTI.

Koarouogi ciioBa: dizndHa miaroToBieHicTh, (Hi3NIHUA PO3BUTOK, a€pOOHA POAYKTHBHICTD, MiATITKH
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Aunexkcanap Jlemak, Hpmna Cyaranosa, Hpunna HeanbimmH, Pommon Apaamobckmili. ®Pusnuyeckas
NMOATrOTOBJIEHHOCTb U MOP(GOPYHKIMOHAIBHOE COCTOSIHHE MOAPOCTKOB € Pa3HbIM YPOBHeM a3po0HOIl
MPOAYKTUBHOCTH. AKkmyansnocme. HemoctaToyHblii ypoBeHb (HM3MUYECKOW MOATOTOBIEHHOCTH M COMAaTHYECKOTO
3/I0POBbSI IIKOJBHUKOB OOYCIIaBJIMBAET aKTYaJbHOCTh M3Y4YEHHs Pa3sBUTHS (U3MUYECKHX KAauyeCTB BO B3aMMOCBS3U C
a’pOOHON TNPOM3BOAMUTENHHOCTBI0 M (U3MUECKHM pa3BUTHEM IIOAPOCTKOB. 3Jadauu uccie0o6anusi — BBHIIBUTH
B3aMMOCBSI3b COCTaBJISIFOIIMX (PU3NUECKON MOATOTOBICHHOCTH M (PM3MYECKOTO PAa3BUTHS IOIPOCTKOB C Pa3HBIM ypOB-
HeM adpoOHOM MPOU3BOAUTENLHOCTH. Mamepuan u memoosl ucciedo8anus: OueHKa pU3NIecKol MOATOTOBIEHHOCTH
(Cepruenko JI. II., 2010), onpenenenne a’poOHON MPOXYKTUBHOCTH MeTomoM crem-spromerpun (Kapnman B. JI,
1988). Ouenky ¢U3MYECKOro pa3BUTHS NPOBOIMIM ITyTEM OIpEACIEHHs CHIOBBIX MHIEKCOB, MHIEKCAa MAacChl Tena,
nHnekca [Tnape. KommuecTBO MBIIEYHOI Macchl ISl pacdyera CHIOBBIX MHIEKCOB OIpeAeIsiIn 1Mo ¢popMyne MaTtelika.
B uccnenoBanuu npuHsuio yuyactue 423 moapocTka,

211 — w3 HEX KeHCKOro u 212 — myxckoro mnona. Pezyrbmamut uccieoosanus. CHIDKECHUE YPOBHS a3pOOHOM
MIPOU3BOJUTEIHHOCTH CONPOBOXKIAETCA YBEIMUYEHHEM HHAEKCa Macchl Telna M yMeHbIeHHeM HHJekca IIuHbe, 4To
OTpa)kaeT Ba)KHBIM BKJIAJ] COMaTOMETPHYECKUX TPH3HAKOB (PU3NUECKOro pa3BUTHS B (DYHKIHOHAJIBHOE COCTOSHHE
opranusMma. [loBbllieHnEe ypOBHsI a3pOOHON MPOM3BOIUTENBHOCTH CBS3aHO C YBEMUCHHEM MBIIIEYHON CHIIBI, O YeM
CBUJIETENILCTBYET AMHAMHMKA CHJIOBBIX HHAEKCOB, PACCUUTAHHBIX IyTEeM OMNpeJeNeHHs COOTHOLIEHHs ITOoKa3aTelel
KHUCTEBOMH M CTAHOBOHM AMHAMOMETPUHM K KOJMUYECTBY MBIIIEYHOM Macchl Teda y MOAPOCTKOB KEHCKOTO U MYXKCKOTO
roJa, a TakkKe CruOaHus-pasrubaHusl pyK B yIope Jexa K Macce Tejia y MOAPOCTKOB MYKCKOro moja. Bsteodst. Co
CHW)KEHHEM YPOBHS a’3pOOHOI NMPOM3BOIUTENFHOCTH YBEIMYHMBACTCS KONUYECTBO JETE C HWKE CPEJJHEr0 ypOBHEM
(U3MUYECKOl MMOrOTOBJICHHOCTH B KaX/IOW UCCIIEAYEMOM IpyIIe U YMEHbIIAETCS KOJINYECTBO JIETeH C BBILIE CPEITHETO
ypOBHEM (pU3MYECKOW MOJArOTOBICHHOCTH. Hamuue B KaXI0i rpymre AeTei ¢ BBIIe CPeIHEr0 YpOBHEM (U3UUECKOM
HO/ATOTOBJICHHOCTH ~ CBHUJIETENBCTBYET O BO3MOXKHOCTH TIOBBIIICHHS YPOBHS pa3BUTHs (PU3MYECKHX KadyecTB.
[Tony4yeHHbIEe pe3ysbTaThl MOXKHO HCIIOIB30BaTh Uil pa3paboTku Jud(epeHIMPOBaHHBIX MOJXO0J0B B (PH3HYECKOM
BOCITUTAHUU IIKOJIBHUKOB C Pa3HBIM YPOBHEM a3pOOHOM MPOU3BOAUTETBHOCTH.

KnioueBble ciioBa: ¢uzuyeckas MOATOTOBICHHOCTh, (M3MYECKOE DPa3BHTHE, adpOOHAas MPOU3BOAMTENHHOCTS,
TIOJPOCTKH.

Introduction. Modern scientific researches show insufficient level of schoolchildren physical fitness [4;
6] and somatic health [7; 8; 12].

One of physical education tasks is the health formation and the promotion of younger generation
harmonious physical development [1; 4], the above facts predetermine the need to develop and implement
effective approaches aimed at improving the physical qualities development and health care reserves of
children in all ages.

It is known that an objective criterion that both quantitatively characterizes human health and
reflects aerobic productivity level is the value of maximum oxygen consumption (VO ma). At the same
time, this indicator regulates physical activity intensity. However, information about the degree of
physical qualities development in adolescents versus the body aerobic capacity level and physical
development indicators is insufficient. Therefore, the study of physical qualities development in
connection with the body aerobic capacity level and physical development of children in all ages is an
actual issue of nowadays.

The Purpose of the Research is to investigate the distinctions between physical fitness and physical
development components of adolescents with different aerobic productivity levels.

Materials and Methods of the Research. To achieve the goal there were used the following research
methods: scientific and methodological literature analysis and synthesis, schoolchildren physical fitness
assessment [9]; aerobic endurance determination by V.L. Karpmans’ step-ergometry method [3]. Physical
development evaluation was carried out on the basis of the strength indexes, body mass index (BMI) and
Pignet index [5]. Muscle component of body weight for strength indexes calculation was determined by
Matejko’s method [10].

In order to leveling anthropometric parameters influence on somatomotoric qualities development
there were determined physical fitness indices [9] (upper limb muscles strength index (Slyg) as ratios: pull-
up test results to the hand length (Sl,+), flexed-arm hang test results to the body weight (Slsww) and push up
test results to body weight (Sl,nw) and standing long jump test to the body height (Sljw)). The study
involved 423 adolescents, 211 of them were females and 212 were males. The results of the study were
statistically analyzed using descriptive statistics method and statistical hypothesis testing.
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Results of the Research. The obtained results of physical fitness testing of female adolescents with
different aerobic endurance level are presented in Tabl. 1.
Table 1
Physical fitness of female adolescents with different aerobic endurance level

Aerobic Endurance level (VO;max/kg, mi/kg/min)
Indicator high average low
(n=54) (n =100) (n=57)

56,88+0,56 46,96+0,28 38,36+0,37
Push-Ups test, times 11,44+0,84 11,06+0,744 8,40+0,70*
Standing Long Jump , sm 146,89+2,72 149,35+1,964 140,26+2,66
Pull-Ups, times 11,8240,95 12,0740,58¢ 9,61+0,79
Sit-Ups in 30 s, times 20,93+0,49# 19,74+0,34 18,53+0,53*
Flexed-Arm Hang test, s 9,15+1,26 10,42+1,06¢ 7,38+0,96
Sit and Reach test, sm 4,46+0,93 6,73+0,98 4,48+1,03
Physical fitness, points 22,22+0,72 21,15+0,564 17,42+0,60*

Notes. Significant differences (P < 0,05) are marked: * — between the indicators of high and low aerobic productivity groups;
+ — between indicators of average and low aerobic endurance groups; # — between indicators of high and average aerobic endurance
groups

The conducted studies have shown that aerobic endurance level reducing results in simultaneous
indicators of Push-Up test, 30 s Sit-Ups test results and general physical fitness preparedness.
A similar tendency was observed in values of physical fitness indexes (See Tabl. 2).
Table 2
Physical fitness indexes of female adolescents with different aerobic
productivity level

Aerobic Endurance level (VO;max/kg, ml/kg/min)
Indicator high average low
(n=54) (n=100) (n=57)
56,88+0,56 46,96+0,28 38,36+0,37
Slorhi 0,25+0,04 0,23+0,02¢ 0,13+0,02*
Slpw 0,30+0,03# 0,24+0,02¢ 0,15+0,01*
Slorbw 0,97+0,02 0,95+0,014 0,89+0,02*
Shijow 0,18+0,02 0,170,014 0,12+0,01*
Slus 13,02+0,98 13,16+0,62¢ 10,39+0,81%*

Notes. Significant differences (P < 0,05) are marked: * — between the indicators of high and low aerobic productivity groups;
+ — between indicators of average and low aerobic endurance groups; # — between indicators of high and average aerobic endurance
groups

General physical fitness of girls with a low aerobic endurance level was significantly lower than in other
experimental groups, however, there was shown the average level of physical fitness in three experimental
groups.

In the group of girls with high aerobic productivity level the average physical fitness level was pointed
in 62,96 %, below average — 7,41 %, above average — 25,93 % and high — 3,70 % (See Fig. 1).

In female adolescents with an average aerobic productivity level the average level of physical fitness
had 53,00 %, below average — 15,00 %, above average — in 27,00 % and high — 5,00 %.
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In female adolescents with a low aerobic productivity level the above average physical fitness level had
14,04 %, average — 40,35%, below average — 45,61%.
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Notes. Significant differences are marked: * — between the indicators of high and low aerobic endurance groups
(***—P <0,001); ¢ —between indicators of average and low aerobic endurance groups (¢¢ — P < 0,01)

Fig. 1. Distribution of physical fitness level of female adolescents depending on the different aerobic
productivity level

Consequently, with the reducing in aerobic productivity level there is the significant reducing in the
quantity of children having average and above average physical fitness level and increasing the quantity of
such with below average physical fitness level.

The results of physical fitness testing in male adolescents with different aerobic productivity level are

presented in Tabl. 3.
Table 3

Physical fitness of male adolescents with different aerobic
productivity level

Aerobic productivity level (VO,nax/kg, ml/kg/min)
Indicator (nhlngl) (ivirffee) (nliV;O)

68,29+1,51 50,59+0,36 40,09+0,56
Push-Up test, times 36,46+2,11 32,97+1,12¢ 27,34+1,77*
Standing Long Jump , sm 188,00+4,31 192,19+2,20 182,9444,15
Pull-Ups, times 6,12+0,78 5,41+0,37 4,8+0,54
Sit-Ups in 30 s, times 24,71+0,79 24,60+0,35 23,84+0,70
Flexed-Arm Hang test, s 20,07+1,36 20,45:+1,09¢ 15,63+1,48*
Sit and Reach test, sm 0,44+1,29 2,13+0,75¢ 2,13+0,75
Physical fitness, points 22,37+0,83 22,26+0,51 19,2640,77*

Notes. Significant differences (P < 0,05) are marked: * — between the indicators of high and low aerobic productivity groups;
¢ — between indicators of average and low productivity aerobic groups; # — between indicators of high and average aerobic
productivity groups

94



Physical Education of Different Groups

The obtained results showed that with the reducing of aerobic productivity level there is observed the
reducing of results in Push-Up and Pull-Ups, 30 s Sit-Ups test, Flexed-Arm Hang test and general physical
fitness level.

A similar tendency is also observed in physical fitness indexes of male adolescents (See Tabl. 4).

In male teenagers of low aerobic productivity group the general physical fitness was significantly lower
than in group with high physical fitness level.

Table 4
Physical preparedness indexes of male adolescents with different aerobic productivity level

Aerobic Endurance level (VO,max/kg, ml/kg/min)
. high average low
Indicator (n = 41) (n = 116) (n = 50)

68,29+1,51 50,59+0,36 40,09+0,56
Slomi 0,45+0,03 0,40+0,02¢ 0,25+0,02*
Slpw 0,84+0,05# 0,64+0,02¢ 0,44+0,03*
Slow 1,18+0,02 1,17+0,01¢ 1,08+0,02*
Slijpw 0,08+0,01 0,07+0,004 0,06+0,007
Slus 9,65+0,89 8,43+0,42 7,15+0,62*

Notes. Significant differences (P < 0,05) are marked: * — between the indicators of high and low aerobic productivity groups;
+ — between indicators of average and low aerobic productivity groups; # — between indicators of high and average aerobic
productivity groups

Also both in girls and boys of all experimental groups physical fitness indicators were at the average
level.

Thus, in a group with high aerobic productivity level there was observed 46,34 % of male adolescents
with an average level of physical fitness, 7,32 % with below average and 41,46 % with above average and
4,88 % — with high level of physical fitness (See Fig. 2).

20,00*T

high above avarage avarage below avarage low

physical fitness level

M high AE Mavarage AE Lllow AE

Notes. Significant differences are marked: * — significant differences between the indicators of high and low aerobic pro-
ductivity groups (* — P <0,05); ¢ — difference between indicators of average and low aerobic productivity groups on statistical
tendency level (T-P<0,1)

Fig. 2. Distribution of physical fitness level of male adolescents depending on different aerobic
productivity level
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In the group of male adolescents with an average aerobic productivity level there was observed 52,59 %
of adolescents with an average physical fitness level, 10,34 % — below average level, 29,31 % — above
average level and 7,76 % — with high physical fitness level.

In a group with a low aerobic endurance level there was observed 56,00 % of male adolescents with an
average physical fitness level, 20,00 % — with below average, 22,00 % — with above average and 2,00 %
with high physical fitness level, that were significant differ compare to group with high level of aerobic

endurance (x° = 6,28; P < 0,05).

Consequently, in male teenagers with the reducing in aerobic endurance level there is reducing in
guantity of respondents with above average physical fitness level and increasing with below average physical

fitness level.

Studying physical development indicators there was pointed an increasing of BMI simultaneously with
reducing of aerobic productivity level of female (See Tabl. 5) and male (See Tabl. 6) adolescents.

Table 5
Morpho-functional state of female adolescents with different aerobic
productivity level
Aerobic Endurance level (VO;max/kg, ml/kg/min)
] High Average Low
Indicator
(n=54) (n =100) (n=57)
56,88+0,56 46,96+0,28 38,36+0,37
Body mass index (BMI), kg/m? 17,10+0,27# 19,100,204 22,07+0,32*
Pignet index, equiv.un. 38,52+1,11# 30,51+£0,84+ 18,78+1,45*
Handgrip Strength /Muscle Mass, equiv.un. 96,97+3,39# 86,69+1,39¢ 75,16+2,08%*
Deadlift / Muscle Mass, equiv.un. 230,44+9,97# 201,79+6,194 171,29+7,58*

Notes. Significant differences (P < 0,05) are marked: * — between the indicators of high and low aerobic productivity groups;
+ — between indicators of average and low aerobic productivity groups; # — between indicators of high and average aerobic

productivity groups
Table 6
Morpho-functional state of male adolescents with different aerobic
productivity level
Aerobic Endurance level (VO;max/kg, ml/kg/min)
] high average low
Indicator
(n=41) (n=116) (n =50)
68,29+1,51 50,59+0,36 40,09+0,56
Body mass index (BMI), kg/m? 17,10+0,27# 19,10+0,204 22,07+0,32*
Pignet index, equiv.un. 38,52+1,11# 30,510,844 18,78+1,45*
Handgrip Strength /Muscular Mass, equiv.un. 125,27+2,40 120,82+2,12¢ 106,56+3,12*
Deadlift / Muscular Mass, equiv.un. 346,12+12,19 325,52+6,65¢ 283,71+7,17*

Notes. Significant differences (P < 0,05) are marked: * — between the indicators of high and low aerobic productivity groups;
+ — between indicators of average and low aerobic productivity groups; # — between indicators of high and average aerobic

productivity groups

Similar changes are established in strength indexes, determined by ratio of Handgrip and Deadlift
dynamometry to the muscular mass in girls. The inverse tendency has been found during studying the
relation of Pignet’s index with aerobic productivity.
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It is known that the physical qualities development in ontogeny has a heterochronous character [1; 4;
11]. Certain physical qualities reach their natural maximal development at different ages due to different
development rates of individual body tissues, organs and organism systems. At the same time, the rates of
schoolchildren physical development [1; 14] and biological maturation [2] play a role in determining of
sensitive periods limits. It is established that one of the informative criteria characterizing health reserves
along with VOynax is BMI [13]. Our research confirms the scientific data [13] that with the body weight
increasing the adolescents’ functional reserves are reducing and reflecting the importance of body
structure type in the development of organism aerobic capacity. The results demonstrate that adolescents
with a high aerobic productive level have the highest muscle strength level. All this testifies to the need of
separate homogeneous schoolchildren’s groups creation in order to develop the effective programs aimed
at increasing physical fitness level and health of children in all ages depends on their aerobic productivity
level.

Conclusions Prospects for Further Research. Aerobic productivity level reducing is accompanied by
body mass index increasing and Pignet’s index reducing, which reflects the important role of physical
development somatometric features in determining of organism functional capabilities.

Aerobic productivity level increasing is connected with muscle strength increasing that is testified
by strength indexes dynamics, determined by ratio indicators of Handgrip and Deadlift dynamometry to
the muscular mass in both girls and boys, as well as push-ups test result to body weight in male
adolescents.

With the reducing of aerobic productivity level there is an increasing in the percentage of children with
below average physical fitness level and reducing in above average physical fitness level. The presence of
respondents with above average physical fitness level in each experimental group indicates the opportunities
to improve the level of physical qualities development.

The obtained results can be used to develop differentiated approaches in physical education of
schoolchildren with different aerobic productivity level.
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