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DEVELOPMENT OF SIZE RANGE OF SHOES FOR YOUNG MEN OF ZHAMBYL REGION
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The work has developed a size and full range of shoes for young men in the Zhambyl region. The measurement
data of the feet of teenagers in the Zhambyl region were used to calculate the size range of shoes. The calculation of
the structure of the size range of footwear for teenagers was based on the assumption that the normal distribution law
accurately described the random variability of foot lengths. The results of calculations of a rational size range of shoes
are described in detail and given in the tables. The structure of the size assortment of shoes was determined based on
anthropometric studies of the shape and size of the feet of the teenagers and the results of the analysis of the
distribution of the length of the feet. In this way, the average shoe size is 275mm for young men in the Zhambyl region.
It was revealed that 14% of the young men required shoes in size 260, and the remaining 5% of the young men had a
foot size of 290mm. The measurements obtained in the study will make it possible to design shoes corresponding to the
feet of teenagers for various purposes. The result of this study will be to provide teenagers in Kazakhstan with
comfortable and fit shoes that correspond to non-standard feet, while preventing the appearance of various
pathologies, thereby preserving the health of the younger generation.

Keywords: anthropometry, foot, last, shoe, size range.

KAMBbBLJI OBJIBICBIHBIH JKACOCHIPIMAEPIHE APHAJITAH AAAK KUIMIEPIHIH
O EMIIK ACCOPTUMEHTIH KYPACTBIPY

JLX. FOCYIIOBA, b. AB3AJIBEKYJIbI*, A.K. BAU/IMJIBJJAEBA, C.E. MYHACUIIOB

(ML.X. dymnatu areinaarbl Tapas enipJik ynusepcureri, Kazakcran, Tapa3s, Tese 6u 60)
ABTOP-KOPPECTIOHIEHTTIH 3JeKTPOH/IBIK morracel: bekontiru@mail.ru*

Kamowvin oonviceinoazel seac xycizimmepze apHanzan aax KUiMoepoir, onuemoiK-moiblKmolk acCoOpmumeHmi
23ipnendi. AaK KuimHiy onuemoik accopmumenmin ecenmey yuiin Kamovin o6nvicolHOazbl Hcacocnipimoepoiy
maobanoapeinvly, onuwem Oepexkmepi naiioanansiovt. Kacoecnipimoepze apunanzan aax KuiMHiH o1uiemoiK
accopmumenminiy KypoUIbIMbIH ecenmey Mmadan Y3blHObIZbIHBIY Ke30elCcoK 632epmeninizi Kaiblnmsl mapany
3AHbBIMEH 0271 CURAMMATIZAH 0e2eH Donxcamea HezizoenzeHn. Tabannviy payuoHanobvl O1UEMOIK ACCOPMUMEHMIH
ecenmey Hamuicenepi  ezyceli-mezycelili  CURAMMATIZAH  JHCIHe Kecmenepde Keamipinzen. Kacecnipim
madanoapoIubly, NiWIHI MeH O/1TUeMIH AHMPONROMEMPUATBIK 3epmmeyiiep Hezi3iHOe HcaHe madaH Y3bIHObIZbIHBIH
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mapanyvln manoay Homuoicenepi 00ubIHWa anaK KUIMHIH 011eMOIK accoOpmuMeHminiy KypoliblMbl AHbIKHALObL.
Ocvinaiima, Kamovin obnvicvtnoazel ieac ryncizimmep yuwin aaxK Kuimuiyy opmawia onwemi 275 mm 6010wt Kac
sncicimmepoin 14% -1 260 o1uemdi ank kuimoi Kaxcem ememini, an Kanzan 5% ncac sncizimmepoiy aax enwemi 290
MM O0ambIHbl AHBIKMAIObl. 3epmmey 0apbiCblHOA AbIHZAH OTIUEMOeP IPMYPIL MAKCAMMARbL HCACOCRIPIMOepOiH
mabanoapvina caiikec Kelemin aaxK Kuimoi dcodanayza MmymkinOik 0epedi. byn scymvicmuly Hamuodiceci
Kazakcmanoazel srcacocnipimoepoi viH2ailibl, sA2HU CHAHOADMMbL emec aAAKKA cail KeaemiH aax KuiMmeH
Kammamacelz emy, Oya pemme apmypii RAmo10Zuanapobly nauoa OO0aybIHbIH A10bIH Ay, COJl APKbLIbL OCKEleH
YPRAKMbLH 0eHCAYIbIZbIH CAKMAy 00IMAK,

Herizri ce3nep: anTpomoMerpusi, Tad0aH, asgK KHIM KaAJIbINTapbl, afAK KHiM, eJIIeMIiK
aCCOPTHMEHT.

PA3PABOTKA PASMEPHOI'O ACCOPTUMEHTA OBYBH JIUIS1 OHOIIEN
KAMBBIJICKOM OBJIACTU

JILX. FOCYTIOBA, b. AB3AJIBEKVJIBI*, A.K. BAUUJIBJJAEBA, C.E.MYHACHIIOB

(Tapa3ckuii pernoHajbHbIil yHuBepcuteT uM. M.X. Jlyaaru, Kazaxcraun, Tapa3s, Toxe 6u, 60)
DJIeKTpOHHas TIoYTa aBTOpa Koppecmonaenta: bekontiru@mail.ru*

B pabome pazpaboman pazmepro-nonHommuulili accopmumernm o0ysu ona oHouwien Kamowvuickoii oonacmu.
Hna npoeedenus pacuema pazmepnozo accopmumenma 00yeu OvllU UCHONB3O6AHLL OAHHblE 00MEPO8 CHON
noopocmkoe Kamovinckoir obnacmu. Ilpouzeonvnas uzmenuueocmv OUHBL CHIONbL Yel06eKA 6 HIOYHOCHU
npeocmasiena 3aKOHOM HOPMATILHOZ0 PACHPEOeNeHUA ONA 6bINUCTEHUA CHPYKIIYPbL PAIMEPHO20 ACCOPMUMEHMA
00yeu ona noopocmkos. Pe3ynomamel pacuemos payuoHaiIbHO20 PAZMEPHO20 ACCOPMUMEHmMA 00yeu NoopodoHO
onucanvl u npueedensvt ¢ madruyax. Ha ocnose anmponomempuueckux uccne008anuii hpopmo-pazmepos cmon
HOOPOCMKO6020 HACEeNeHUA U pe3ylbmamos aHAnu3a pacnpedeneHus ONUHbL CMON OnpedeseHa CHmpPYKmypa
pasmepnozo accopmumenma ooysu. Takum odpazom 0na wonouteii Kamovinckoit oonacmu cpedHuit pazmep ooysu
cocmaennem 275mm. Boiaeneno, umo 'y 14% napueii mpedyemca oo6yev pazmepom 260, a ocmanwvuvie 5% napnei
umenu pasmep cmonwt 290mm. Odmepeol, nonyuennvie 8 X00e UCCIE008aHUA, 0AOYNI 603MONHCHOCHIL CHPOEKMUPOBAM b
00y6b, COOMEEemMCcmEyIouLyI0 CMmonam noOPoCHKo8 pasiuynozo nasnauenus. Pesynomamom oannoi pabomor 6yoem
obecneuenue noopocmkoé Kazaxcmana yoobuoii, mo ecmv 6nopnoil 00y8vl0, KOMOpPAs COOMEEMCHEYem
HeCcmanoapmuvlmM CMonam, Pu INOM NPeOOMEpawian noAeaeHUe PAITUYHBIX RAMOTIOZU, MeM CAMbIM COXPAHAA
300p08be M0100020 NOKONIEHUA.

KiioueBble cjioBa: aHTPONOMeTPHS, CTONA, 00YBHbIE KOJIOIKH, 00yBb, pa3MePHbIA aCCOPTHMEHT.

Introduction The distribution of feet along the length in
In the mass production of shoes of various any team obeys the normal distribution law.
assortments, it is important not only to design shoes Therefore, knowing the average length of the foot
of the correct shapes and sizes but also to produce "a", for a given team, the interval between sizes and
individual sizes in the quantity required for the the range of fluctuations of the feet along the length
population of Kazakhstan [1-7]. "s", the equation can be used to calculate the
It is known that the population has feet with required number of produced shoes according to
different dimensional characteristics: these are the the size range.
length and the width of the bundles, the width of Materials and research methods
the heel, and the girths of the foot. The numerical The size range of footwear was determined
ratio of shoes of different sizes and widths is called by utilizing data on the measurements of teenagers
the size range. Inthe size range, the relative number feet in the Zhambyl region.
of shoes of various sizes and widths is fixed [8-10]. The calculation of the structure of the size
The basis of the method of constructing a range of shoes for a specific age group Q. is based
size range of shoes is a regularity that obeys the on the assumption that the random variability of the
normal distribution law. length of the foot X;. The normal distribution law
According to the metric system, the size of (NDL) with the parameters «a» and «o» quite
shoes and lasts is equal to the length of the foot for accurately describes size characteristics of a given
which this shoe is made. Related shoe sizes differ age, and the probability density function has the
in length by 5 mm [11-13]. form:
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1 (x-a)?
f6) = —e= 22—
oV2m

(1)

The initial data for calculating the size range
are the sample mean valuex and the sample
standard deviation S(x) of the foot length Xi,
obtained for elementary age groups [14]. Since the
volume of the considered samples is quite large (N
= 150), we can assume that the “a” and “c” normal
distribution parameters’ strange values (1) are
generally equal to the x and S(x) sample

characteristics, it means a = x and ¢ = S(x).

aj = P(xH < x < xB),
J J

Dividing the admissible values’ area of the
foot’s length X; into spaces that match to the
indifference intervals for concrete shoe sizes is
basic for measuring shoes’ size (Figure 1). The
relative interval for the j-th shoe size oj will be
equal to the probability that the normal distribution

of the random _variable X will fall into the
corresponding  j-th interval (x#, xB), where

xHand xB are the lower and uppe{ boundaries of
j J
the j-th interval [15].

(2)

Figure 1 — The curve of the methodology for calculating the rational size range of shoes

The probability of a normally distributed value X, parameters a and o falling into a given interval (a, B) is

determined by the following relation [15]:

Pla <x <p)= 0Zp) —0(Zo)

12

here O(Z) = _ fZ d
whnere = __ —2
D)=—1 e

Z, which is determined by the following formula:

®)

- the Laplace function, and the values of the normalized normal random variable

S0, a~x0 = S(x), @ = x#, u B = x», transform (2) and (3) as
J J

j J J /

Where

xB-x

Zp= = ~ wZpy=

J S(x)

Using the presented formulas (5) and (6) and
taking into account that the Laplace function is
odd, which means @ (-Z) = - @ (2), it is possible to
calculate the theoretical values of the share g; of the
j-th shoe size [15].

The Laplace function’s values @ (Z) are
measured from concrete tables shown in manuals
on mathematical statistics and possibility theory.
The formula number 2 measures the oj values with

J
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S(x)

an exactness of 0.01. The calculation results are
summarized in Table 1.

The completeness of the o; values received
by (2) for total elaborated size positions is the
calculated structure of a size range assortment of
shoe, which is fully consistent with the data of a
selective anthropometric survey of the frequency
distribution of the foot length X; for the considered
elementary sex and age group Q. of the population.
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It is known that the size of the fluctuation of
the feet along the length, characterized by the
standard deviation, is approximately the same in all
the studied groups (6 = 10.3-12.2 mm), therefore,
6 = 11 mm was taken to calculate the distribution
of the feet along the length.

Results and their discussion

a=x~= 268 mm

By dividing the area of acceptable values of
the leading feature X into indifference intervals
with a width of AX=5mm centered at points 255,

J

Table 1 — Estimated structure of a rational size range of shoes

The calculation of the structure of the size
range of shoes for teenagers is based on the
assumption that the random variability of foot
lengths is quite accurately described by the normal
distribution law with parameters o and 6, and the
probability density function has the form:

6 = S(x)=11mum.

260, 265, and 270. Then using formulas (7) and (8)

calculated the values of the relative x shares o.
The results of calculations of a rational size

range of shoes are shown in Table 1 and Figure 2.

H_

T ©
qu'1268

22!? -t (8)

11

Size of | Boundaryvalues | Normalized value Z | Values of the Laplace | Relative
shoe of feature x, mm function ®(Z) share a;
255 252,4 256,5 -1,41 -1,045 | 0,420 0,426 0,005
260 256,4 260,5 -1,05 -0,681 | 0,353 0,251 0,102
265 260,4 264,5 -0,69 -0,318 | 0,254 0,125 0,129
270 264,4 268,5 -0,327 0,045 0,125 0,015 0,157
275 268,4 272,5 0,036 0,409 0,015 0,187 0,195
280 272,4 276,5 0,400 0,772 0,155 0,264 0,116
285 276,4 280,5 0,933 1,388 0,323 0,416 0,093
290 284,4 288,5 1,377 1,833 0,414 0,466 0,052
295 288,4 292,5 1,822 2,277 0,465 0,488 0,023

Total 1

0,25 -

02 -

255 260 265 270

Figure 2 — Structural size range of shoes for teenagers

Based on anthropometric studies of the
shape and size of the feet of teenagers and the
results of the analysis of the distribution of the
length of the feet, the structure of the size range of
shoes was determined.

In this way, for the young men of the
Zhambyl region, the average shoe size is 275,
which is observed in 17% of the measured people.

0,195

275

21

280 285 290 295

Size of shoe

Therefore, 14% of young men need shoes in size
260, respectively, 5% of young men in size 290.

Conclusions

The work developed a size range of shoes for
teenagers in the Zhambyl region based on
anthropometric studies of the size of the feet. The
measurements obtained in the study can make it
possible to design shoes corresponding to the feet
of teenagers for various purposes. Sinse the
result
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showed that teenagers in the Zhamby! region have
non-standard foot sizes, it is proved that providing
teenagers in Kazakhstan with comfortable and fit
shoes that correspond to non-standard feet, will
prevent the appearance of various pathologies,
thereby preserving the health of the younger
generation.
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