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PE®EPAT
3PO3M LWWMHXMNTIIHUWA AXIbIH XYPAAHTYA TAUNAH

TecnuinH ron 3opunro: TamupugbiH MOPMOOMYHKLMOHANb OHUJTOTMAT X3PX3H OYypanasx
Gaviraar mx OypaH cyanax, oue 6angpbiH GANTrAMKUNTUIAH TYBLUMHI TOrTOOX, AacrarkyynanTbiH
YP AYHI A33LWNYYnax

CypanraaHbl apra. CypanraaHgaa acyymxk, aHTponomeTp, Ouo-mmnegaHcMomeTp,
cnupomeTp, bue GsangpbiH copun TecT, MateMaTuk OGOonoBCPyynanTbiH apryyabir X3pPrasficoH.
Weenyapb ynceiH “GPM” dupmunH 6onoH OXY-biH “Kada”, mpMUAH aHTPONOMETPUNH WX
OypaH Garax.kannunp,6yayyH 6GonoH rynragar uumpkynb, “‘Memacc ABC”  cdmpmuiH
ononmMnegaHCMOMETPUNH Barax, guHaMoMeTpunH Barax, FepmaH ynceiH “Spirometry” donpmniiH
cnupoMeTpunH Barax, cekyHOoMep, Lyran, NeHTMeTp, 33par Garax xaparcan cypganraaHgaa
awmrnacaH 6onHo. MaTtemartuk 6onoscpyynanTtbir Statistica Softwear 8.0 nakeTt 6yxun nporpamm
awwurnas

TecnunH axIblH XYP33HA, cyanaad apasamMTaunH 6ar MopdodyHKUMOHANb OHLUJTOTUIAH WX

OypaH uory cyganraar siByynax apra _3yuH yavpgaami GOnoBCpYYX, WANryyp y3yynanTtyyauir

raprax, mMoaeslb 3areapbir TO/J,OpXOI7IJ'I)K 36BJlI6MX rapras. OH3 cyganraaHg TaMUpPYnH XYHI/IVI

OuveuniiH GyTal, yrn axunnaraaHbl 3y TOITOON X3PX3H Oypanaaar 60Moxbir TOrTOOX 30pUNTOOP Hac
3y, 3KOMOMM, reHETUKMINH XYYMH 3YWNTaN yanayynaH MoHronblH 8 HacTan Xyyxaaac axnaH eHgep
33p3rnNanuiiH TaMmpunH XypTtanx 10 XununH xyravaaHg 6ue 6angpbiH XenkKunT, 63aNTrarmKunTunr
wK OYpaH cygancaH eMHeXx Y3YYNanTyyaunr HarTraH Gonoscpyynnaa. YyHg HUWATA39 MOHronbiH
9700 rapymn xyyxag, ecBep ye 3anyydvyygaac cyganx uyrnyyncaH matepuan 6artaHa. MoHronbiH
TamupygbiH 6uennH 6yTol yrn axunnaraaHbl oHusor Oypangaxaag Hac 3yn, Gavranb rasap 3y,
XYP33n3H 6yn opyMH B6OMOH yaaMLAbIH XYYUH 3YANCUAH HEONeeNNUAH LUNHXUITTIAT X33, DHIXYY
cypanraaHg MoHronblH Mpasgym YeurHXHUA BueniiH ByTal yin axunnaraaHbl 6050H 6uennH
OYypOnMAH  LWWIMHY  Y3YYNANTYYOMWAT Cydarbk  rapracHaap OpYMH YeunH XyH cygnanbiH Cyypb
cyfanraaHbl OHOMbIH GONOH MPaKTUKUMH Yyxan XyBb HAM3p 6Gonoxynu yp oyH GoncoH. HacaHg
XYPCAH LWMrwd3 BarmiH cyanyynard TamupuuH OypuinH Gue ranbup, GINTrormKUNTUNH TYBLUMHI
TOFTOOX, MOAENb 3areBapbir ToAopxownoB. agaan AOTOOAbIH CATIYYNA rapcaH yp AyHrasp 22
eryynan xaBnyynax, 8 apAsam LWMHXUAT33HUIN Xypryyaaap Untran xananuyynas. Cyypb cyaanraaHbl
TOCenT axnaap TecnUMH rynuaTrary JlxarBacypaHrmnH yHOarmMaa Hb “MOHronbiH TaMupyabiH
MopOdYHKUNOHANb OHUSTOr BYpanaaxa: Hac 3yn, 9KOSOrN, FTEHETUKUAH XYYUH 3YWIC Heneenex Ho”
c34B33p 449 xyygac GMONOrMMH LUMHXNAIX yxaaHbl AOKTOPbIH Aucceptaun 6uumx 6onoscpyynaH
2021 oHbl 09-p capbiH 29 — HAO CaHkT-leTepbypruiH XeexgumH aHaraax yxaaHbl YMCbIH WX
CYPryyrnvinH apaAMUiH 3eBneneep xananuyynaH 6atnargad LWY-Hbl JOKTOPLIH LION Xamraanas.
TaldnaHeulH xyz2ayaaHO 2ape2ax aecaH yp OyHayyo: MoHronbIH Xyyxa4 ecBep Ye,
3anyyyyyn, TammpyabiH MOPAOYHKLMOHANb 6ANTraMmKMATUIAH BYPanaax ABUbIM HENeesK By Xy4nH
3YWNCUAH XamMTaap Wk OypaH cyanax, eHeermnH Oananbir O3NXWMAH CTaHgapTTand xapbuyynaH
TOrTOOX, TaMUPYMH TyC BYPUNH BINTIAMKUNTUIH AaByy Cyn TanbIr UNPYYIK, TYYHA HONeenex XyyYnH
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3YWNCUIAT TOFTOOCHOOP, aHX yAaa Moferb 3arBapbir raprax 60nomxTon 605CoH. YHA3CHMIA LUMILLS3
GarmnH TamupygblH MOPAOMYHKLUMOHANb XONKUNT O3NTrAfMKUNTUIAH TYBLUMHI TOITOOX LUANTyyp
y3yynantyyaumir 6onoBcpyymk rapras. MeH gacramkyynantbiH siBUa4 HONeenex XyYvH 3ynncumr
WNPYYNC3HI3P, TaMnpyablH Ove 6angpblH  G3INTrAMKUNTUAH Cyn Jopon 6ananbir apunrax, TYBLUWMHD
A23WNYYIDK, 63XKYyynaxaa  cyganraaHbl yp AYyH Yyxan eepar rynuaTraHa. [acramkyynanTblH
TeneBrnereeHa Llaapanaratan uaraa OfiCOH  3acBap OpPYyYyfmK, OHOBYTOW aprbir GonoBcpyynaH
X3PANKyyax 6010MXK Onros.

OyrHanT. TeCnUnH axrnbliH XYP33HA cyanaad apasamMtannH 6ar MopdodyHKLMOHAMb OHUSOMMAH MK

OypaH Uory cyganraar siByynax apra 3yWH yavpaamk 60noBCpyyrmK, Lanryyp y3yynanTtyyauir

raprax, mMogesnb 3areapbir TOLI,OpXOIZJ'I)K 36BJI6MX TraprasB. GCBep HaCHaaC J3XJ1I3H e©eHaep

33parnanuiH 6yx HacHbl TammpyablH MOPGOYHKLMOHANb BINTIAMKNUNTURH XK OYpaH cydanraaHbl
apra 6onoBcpyynax, wanryyp y3yynantTon 00mk, TamupumH Tyc OYpuinH GINTrafmKUNTUNH OaByy
Cyn Tanbir WNAPYYDK, TYYHA Hemneenex XyYuvH 3YWNCUAr TOrTOOX, MoAeNnb 3areapbir  raprax
pacrarmkyynantaHg awwvrnax 6onomkrTon 6onros. Llaawmg TortmMon gaBtaH cygnaraar sByynax, yp
AYHT Hb ambAparblH X3parnaa 6onrox waapgnaratav 6avraa Tanaap 3eBreMX rapras.

Tynxeep yr : buenitH Tamunp, cnopT, TaMMpynH, 6ue 6aANaPbIH BANTIAMKMNT, GMeninH GyTal,

yHKUMOHAanNb Y3YYnanT, rapblH aTrax Xyd, XY4HUI TICB3p, XypA, YSH XaTaH, aBxaank cambaa.
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Hap ToMbEO, TOBUMIICOH YIMWH Tannbap xarcaanTt

ALC — apTepuitH 0334 gapanT (CUCTOMMK)
A0 — apTepuiiH gooa aapant (4MacTomnuk)

BEBEE — 6ue 6angpblH epeHXuin 6anTramkunT,
BBEX — 6ue 6sanapbIH xenkun,

BEXK— OynUmMHrinH XuH,

BXW — BneuniiH XUHrmmH nHaekc,

BYX — eexryi xuH,

O3MB — [anxunH apyyn ManauiiH 6anryynnara,
N3XK — nasBxTam 3CUINH KMH,
MopdodyHKUMoHanb — buennH GyTay, ynn axunnaraa
YXK - @6XHUN XypUMTIanbIH XWH,

CIT — cymacHbl NyrwmnTbIH TOO, NyNbC

YAI'Xypa — yYLWUIHbl ambcrasn raprax Xypa,

UN — uaakHUA ntranuyyp,

ABW — acHbI GYTUMH NHAOEKC,

ACE — aHrMoTeH3nH chepMeHT GornoBcpyynard,

ACTN3- a-aKTUHWH-3 — OYNTYUHIAMH LUMPX3MN3MMAH YYPINH FeH

FTO (fat mass and obesity-associated gene) — eexHWUin XypuMTnarnbiH reH,

N — cyanyynar4ygbiH TOO,
p— MaragnantbliH  X3MX339,
S — [lyHoax KBagpaT xasaunr,

X —ApncmeTuk gyHOoax y3yynant,
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TAUNAHIUAH YHOAC3H X3Car
5.1. Opwwun (YaupTran)

Tecnunr rynuaTrax YHO3CMAM: MoHron ¥YncelH 3acruriH raspbiH 2016-2020 OHbI yrn
axunnaraaHbol xetenbepunH 3.2. — T BonoBcporn, COEn, WMHXN3X yxaaH, CnopTbiH canbapbiH
XYPISHA aBY X3PANKYynax apra xamxkaaHg: 3.2.19. 3pasMm WnMHXUNra3, cydanraa, MHHOBaUbIr
XONKYYIaxag Tepeec 3apuyynax CaHXYYXUNTUAr HamargyynHa. MeH 3.2.54. CnopTbiH 3paam
LUMHXKMIT33, CNOPTbIH aHaraax yxaaHbIr XenKyyrnax, TamupyabiH 63NTran cypryynunt Xunx TaaTan
OPYMH Hexuenunr BypayynHa rax Tyc Tyc 3aacaH 6anHa.

MeH “AncbiH xapaa -2050” MoHron yncelH ypT XyrauaaHbl xenknuinH 6ognoroa, 3opunt 1.4. 6onox
Opasm cyanan-HURrMUMH CoéH raraapan | —p ye wat (2021-2030)-4: YHIT 3ynnuiiH cyganraa 60mnoH
OMOH YNCbIH MOHFON CcyananbiH TIPryynax uarnanyyounH cypanraar canbap Ttyc ©6ypaap
FYH3TMUPYYIIOH XUMK, HUATUMH XypTaan 6Gomrox ye. 1.YHST 3yWNUWH cyypb, xaBcapra OOroH
FYH3rMMPYYIIC3H cydanraa TOrTBOPXKCOH GamnHa. 2.CyganraaHbl LUMHY 39X XOP3rNargdaxyyHUAr 3paH
CcypBarmkuimk OypTroH, cydanraaHbl Sprantag opyyncaH 6amHa. 3opunTt 3.5. NosBxTan ambgparnbiH
XOBLUUITTOW MPraH, rap Oynunr asmxkwk, OMenmH Tammp, CrOPTbiH 33/1TAN OpPYHbLIr OYpAYYMH3 rax
3aacaH 6anHa.

3araap xetenbepuiiH aaryy cnopTbiH CypranT gacrarpkyynanTtbir yp OYHTOM siByynaxag apasam
WMHXUNII3 cydanraaHbl aun, TYYHUNAr siByynax apra TEXHOMNorn yrymnargax 6amHa. Tumasac
TamMupyabir CUCTEMTINrA3P B3INTrax ABUbBIF XSIHAX apra TeXHONOrMnr 6onoBcpyynax waapgnara rapy
Oariraa Hb 3axmanrat TecnurH axnblH yHO3Ccnan 6ork GarHa. [3Tan 9H3 Tanaapx cyganraar
MaHal OpOHAO TeAMWNeH XaHranTram xunuradaryn 6arHa. Tunmasc TammpugbiH Oue G6sanapbiH,
GANTraMKMUNTUNH TYBLUMHI YHAM3X Cydanraar siByyrbK, LwWanryyp yayynantyyaunr 60noBCpyyrnix,

ambapang H3BTPYY/I3X 3aunwiryn waapanara rapy 6anHa.

TecnuinH ron 3opunro: TamupygbliH MOPOPYHKLNOHANE OHUMOMMAT X3PXaH Bypangax
Oynr mx 6ypaH cypanx, 6ue 6anapbiH GANTIAMKUNTUNH TYBLUWHI TOITOOX, AacrarkyynanTtbiH yp
AYHI O33LUIYYN3X 30pUIrOTOMN.

5.2. Apra 3yn:
CypanraaHpgaa acyymx, aHTpornomeTp, 6uo-umnegaHcuomeTp, cnvpomeTp, bue 6anapbiH
copurn TecT, MaTeMaTuk G0MnoBCPYynanTbiH apryyabir X3proficaH.
* AHTpOnomeTpus
Weeuapb yncelH GPM dupmuiiH 6onioH  OXY-biH “Kada”, doMpMUH aHTPONOMETPUNH WX
OypaH Garax, kannunp,byayyH 60MnoH rynragar umpkynb Oaraxkaap 39 X3aMK3ac: ypT, ©preH,
6ycneepunH 6050H eexeH pAaBxaprblH xamxk3d (byHak, 1941) n 12 wuHOeKCc XapbluaaHbl

Y3YYNanTYYAUIT TOLOPXOWOB



3ypar 1. AHTpOnoOMeTpUIH cyaanraaHbl XaMXuUnT aBdy 6arraa Hb
*  DyHKUMOHaNb OHLIOT
6 ysyynant (YywwurHel ambcran raprax xypa (YAIXypabeir epmaH ynceliH “Spirometry”
dupMUNH cnnpomeTpunH Garaxaap), aptepuiH gapant (ACO/AOL0), cygacHbl NyrwvnTbiH TOO
(nynbc), rapbiH atrax xyd (OXY-biH anHamomeTpuinH 6araaxaap 6apyyH, 3yy rapbiH capsyy)
* bBwue 6anapbiH copun TecT
CypraH xymyyxyynax TtecT: OampHaac ypTag xapanx, 1000 m rywnT, rap 493p CyHuanT,

ragacHui Tatant, 6exmnnT, Xapx rynx 3 x 10 m

3ypar 2. ®dyHKuMOoHanb 60noH e 6anapbIH BANTrAMKUNTUIAH COPUNbIH Ccyaanraa

*  Acyymx
20 acyynt O6yxuh acyymx, TyxauvH Y3YYNanTyyaAd4 Heneenex XyuuH 3ynnc, gacran
CYypryynunTblH a4yaanar, 3p4MuUnir TOOOPXOMOX 30pUNro Byxun acyyntyya

*  LlyCHbl CYYHUIM XYYNUIAH LUNHXWUITTI3



AHY-bIH “NOVA biomedical” domnpmminH ” NOVA Lactate plus” naktat MeTpuiH annapat

axXunnax vYyaasapyyan TOD,OpXOIZJ'IOX LLUHXWNIT33

. bure max 6oauiiH ecenTt xenKnNunr cygnax

3ypar 3. CyganraaHbl TOCAUNH aXunng awmrnacaH 6arax TOHOr TOXeepeMXyya

e bue max 6oaunnH GyTay Gypnvir cyanax
BuonmnegaHcrnomeTpunH aHanusbir (BVA) ABC-01 «Megacc» annapaT TOHOI TOXeepemKeep
Ovennn potoon GyTummnr (BynyuH, eex, NO3BXTAN 34 3C, YC, 3C XOOPOHAbIH LUMHI3H, Kanmop

r.m.)



3ypar 4. CyganraaHnbl Teceng axung awwurnacaH buovmnegaHcmomeTpuiiH aHanuabir (BUA)
ABC-01 «Megacc» 6arax TOHOr TexeepemMx

« Monekyn reHeTUKUINH LUNHXUT33

OHK Togopxownox GMonorMnH matepuan amMHbl XeHOMWH apygac aBC XuMB. BuonoruinH
MaTepvanaa aBaxgaa apuyTracaH Tycrav 30puynnaTtbiH HAr yaaarmnH yporeHMaT b 30HA bir alliurnas
(Tun A «YHuBepcanbHbIny»), "Jingsu Suyun Medical Materials Co LTD", Xataa. [1o3x aBaxgaa axnaag
CyanyynaryMmH amHbl XeHOUWT L3B3p ycaap 3awvnyyrnHa. [193X aBax caBxaa XeBeHT3W Tanaap Hb
aMHbl XOHAOMMH XaupblH AOTOP TanblH X3Cr3aC YpX aBaaf, Tycrav KOHBEPTIHA XWIMK Xagranaag
nabopatopn 3eBepneHe. [eHoTunbIr Togopxonnoxaoo MockBa xoTbiH OOO «Jlutex» KomMnaHbl
aetekum MALDI-TOF [264; 260] 6yTaargaxyyHUH MUHUCEKBEHUPbIH aprbir awuvrnax nadopton
XUNrO3B.

» CratucTtuk 6onoscpyynant:
Tycran Statistica 8.0 (ANOVA) nporpamm A93p ctaHgapT CTaTUCTUK 60noBcpyynantyyabir
XWNH3, HOPMYSIOX AUCNEPCUNH aHanua, cTaTUCTUK mMaragnanbiH: T-kputepu , Wedde, LSD

(ANOVA, Post hoc) Tectasp Togopxomnnox

TecnuliH meneene2dceH acyyoOnbIH 2ylyameaanulH yHan233: 2018-2021 oHbl TYrcrynuiH
wartaHg 6yx TenesneraceH axnyyn 100 % - H - aBuTan rynyatrargcaH. “COVID -19” Llap taxnbiH
xen xopuoHbl ynmaac 2020 oHp 6yxangaa caHXyyKunT 3orcox, Tecnunr 2021 oHA yprarmknyynaH
XWX [yycras:

2018-2021 oHa YBTOC-H 9pAsM LWUMHXWUAM3HUA BGarMnH XUMK TYMUSTracaH dapaaxb

maTepuanyyg 6artax 6anHa.
10



XycHarT 1. CyganraaHg xamparacaH MOHIOfbIH eHAep 33parTai TaMupyablH TOO

Tanmr
Ne CHoopTBIH TOpOol AMUPAABIH 100
2p OMm byrno

1 CarcaH deMmOber 37 0 37
2 Heneet 06X 39 16 35
3 Kymo 12 22 32
4 Boxkc 13 16 28
5 TaekBOHIO 14 11 25
6 Byynmara 14 15 30
7 Baiitr xapsaa 14 13 26
8 ITlaTap 12 11 23
9 T'mvHEacTHK 14 0 14
10 | XyHamii epremr 0 12 12
11 XOHIroH aTlIeTHK 12 0 14

byra 181 115 296

YHOASCHUM WUrwu3d OGarMmH  TamupugblH - MOPOMOMYHKUNOHANb  O3NTramkMnTMAH - WK GypaH
cyganraaHbl apra 3yvH youpaawek 6onoscpyynargae (XascpanTt 1). YyHA:

1. XyHun OmnennH 6yTay 3ynH maTepuanbilr YHA3CHUNA WWrWa3 O6art xampargax, crnopTtbiH 11
TepnMnH 296 TamupyHaac aHTPOMNOMETPUWH CTaHAapT Waapanara xaHracaH apraap 39 LWMHX
TOMATVAT TOOOPXOWIICOH cydanraa aBaB. YYHA: apar SiCHbl 18 XaMXunT, OMennH meuunp, X3CruuH
TOMPrMMH 10 XaMXunT, eexeH AasxpaaHbl 11 XaMXUNTUAT TOAOPXOMSOB.

2. broMmnegaHc WNHXUIT33HW annaparbir awmrnan buennH gotoon GyTal, ©6xeH gaBxaprbiH
XOMX33r TOAOPXOWNOX, cyanyynardyablH YHOC3H OO0AMCBbIH CONMUILOOHBI TYBLUMHI TOAOPXOWMOX,
napameTpyyaunH M343351an uyrnyynas.

3. 3ypx-cygacHbl CUCTEMUWH YW axunnaraaHol Oangan, apTepunH 4934, Aoo4 Aapant,
CyfacHbl NYrwuMnTbIH TOO, LWNHX YaHapbIr UNIPXUANCIH YN axunnaraaHbl X3IMXUIOIXYeHeeaumr
fartaacaH Lory Matepuansir Lyrnyynas.

4. bue 6anapblH 63NTFAMKUNTUNAH TYBLUMH TOTTOOX CypraH XYMYYXKYYNaX TECTUNH (Xyd, Xypa,
ysIH XaTaH, aBxaarmk cambaa, T3CBIPUIH y3YYNanTyyad) MaTepuanbsir Lyriyynas.

5. brue 6anapbiH 6a0TrAMKUNT O0MNOH OGMenH ByTau-yin axunnaraaHbl LWWHX TOMArYYOURH
YIYrA3XYYHUIT aryyncaH MaA33nanunH HAraAcaH caHr 6ypayynax axun 100%-tan 6anHa.

6. Cyanyynard OYpuir XyBb XYHUMX XyBbA TOLOTIOCOH LOrL, LWMHX, Tamgaryyg 6onox 6Gue
0angap, apyyn MOHAWAH TYBLUMH, OyTaL 3yWr TOOOPXOWMOX 30pWUNroop cyganraaH marepuang
aHXaH WaTHbl MaTemMaTuk 60NOBCPYyNanT XMIMK AyyCraB.

7. ©Hgep 33parnanuH - TamMmupyabiH - MOPAOMYHKUMOHANb  G63aNTramknunTuiH - mx OypaH
cypanraaHbl apra 6onoscpyyncaH 6ereeq TaMuMpuuH Tyc 6ypuiiH 6INTIAaMmMKUNTUAH AaByy Cyn Tanbir
WNPYYIK, TYYHO Heneenex Xy4YmH 3yWSCUAr TOrTOOCHOOP, aHX YyAaa MoAenb - 3arBapbir  raprax
B6onomxTon 60NCOH. YHAICHUIA WNrwad 6arniH TamupyabiH MOPOMYHKLMOHANE XONKUNT, EPOHXMI
BGINTrAMKUNTUAH TYBLUUHI TOFTOOX LUANTYyp Y3YynanTyyauir 60noBCcpyynaH rapras.

8. Napaan [oTooAbIH CATIYYNA rapcaH yp AYHrasap eryynan XaBnyynax, apasM LUMHXUNTI3HUA

Xypnyyoaap untran Xananuyynas.
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9. Cyypb cymanraanbl TecenT axnaap TecnuiH rynuatrary JixareacypaHrunH NyHgarmaa Hb
“ MOHronbIH TaMmpyabliH MOPOdYHKUMOHANb OHUSOr Bypanaaxad: Hac 3yW, 3KONOoru, reHeTUKUAH
XYYMH 3YWIC Heneenex Hb” caaBaap 449 xyynac GMonormiH LWMHXNAX yxaaHbl AOKTOPbIH AnccepTaum
6uumx GonoscpyynaH 2021 oHbl 09-p capbiH 29 — HO OXY-H CaHkT-lNMeTepbyprunH XeexawiH
aHaraax yxaaHbl YNCblH WX CYPryynunH 3pAMWUAH 3eBneneep XxananuyynaH ruwyyaunH 100% -H

caHanaap 6atnargaH LLUY-Hbl JOKTOPbLIH LION XaMraanas.

Y 1T Can
Tounyyp

WYTCan
Tlapa o:mvn cnopr

Yeneet

3ypar 4. CynanraaHg xampargcaH TaMupybiH WAHXUIT33HUIA KapT, aHxaH WwaTHbl 6apumMT

onuur
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3ypar 5. Har Tamup4Hbl cyganraaHbl y3yynanT 6yxumn KapT, WNHXUAT9HMIN XapuyHbl 6apumT

onuur

5.3. TanaHrMnH xyrauaaHa raprax aBscaH yp AYHryyA:

OH3 cypanraaH TaMUpYMH XyHUA BueunnH OyTal ynn axunnaraaHbl 3y TOrTOON X3PX3H
6ypanaaar 60MoxbIr TOFTOOX 30pPUNTOOP HAac 3yW, 9KOMOMU, FEHETUKUAH XYYMH 3YMNTaN ysanayynaH
MOHIOfbIH 8 HacTah XYYXA33C 3XII3H ©eHAep 33P3rnanuUnH TaMUPUUH XYPTANX HUUT 10 XWUnuiH
XyrauaaHga cypancaH 6wue 6anapblH XenkunTt, GanTrarmkunTUUH WX OypaH cydancaH eMHex
Y3YYNanNTyyaunr HartraH Gonoscpyynnaa. Huntaas MowdroneiH 9700 rapyn xyyxag, ecBep ye
sanyyuyyala 06aidooéx uyrnyyncaH wmatepuan 6artaHa (Xascpant Ne 1 —i Og¢fiyao 2.1).
MoHronbliH TammpygblH GuennH OyTaL yrun axunnaraaHbl OHUNor Oypangaxag Hac 3yu, Gawranb
rasap 3ym, XypaanaH Oyn opumH GOMOH yaaMLunbiH XYYUH 3YWNCUAH HOMeensMiH LUMHXWUr3ar
XUNaa. JHaxyy cydanraaHg MOHronbiH uMpasgym YeurMHXHUA GueniH 6yTay yin axunnaraasbl
6onoH GueniH BypanUnH WNHA Y3YYNaNTYyAMWr CyAarik rapracHaap OpYMH YEUWH XyH cyananbiH
Cyypb CcyganraaHbl OHOMbIH 6OMOH NPAKTUKUIAH YyXan XyBb HAM3p 6onoxyny, yp AyH 60NCOH.

Brua MOHronblH Xyyxag ecBep YEUNHXHUA BUEnAH XenKnunH 604UT YHIMr3ar Xumx, LWwanryyp
y3yynant 6yxumn xycHartunr 6onoscpyyncaH (Xascpant 2, XycHarT 2.4., rpacdwmk 1). MoHronbiH 8-17

HaCHbI XYyX3J 6CBep YEUNHXHUA Bue 6anapbiH XenkunTt, 6aNTrarkKMNTUIAr cygancHaap aykConOrmmnH
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HOPA rapcaH oHonyyabIr gaxvH 6atannaa. Tyxannban, XyHu eCenT XenknUnH SBLbIH TOrTBOPrym
XOMHIMUAH LUMHXKUIAT UNpyynaB. MoHron oxuablH ecenTuiiH siBY, 15 HacHaac yaaawmpy, TOrTBOPXMK
GanHa (XaBcpanT 2, xycHarT 2.3, rpacomk 1). XeBryyaunH y3yynant 17 HacHaac XOMLW Y4 HAMIracaap,
rox4ad 9Hd yen ecenTurH sBU ydaawwumpgar 6GanHa (XaBcpanT 2, xycHart 2.3, rpadwmk 1).
OyHKUMOHANb Y3YYNanTyy4 Hb LUMIMKUNTUNH HacaHng XYWC Xapransaxrynrasp 3pyYuMMTaIn HIMIrgax
GanHa, roxasd XeBryyasa 9H3 Hb MIYY MX XOMXKIITANraap xapargax 6avHa.  MoHronbiH Xyyxag
eCBOP VEeWMHXHWA YsH XaTaH 4YaHapaac ©Oycag 6Oue OsangpblH 4YaHap Hac axux Tycam
MaragnanTtanraap camkupy 6avraa Hb, TyxamH HacHbl 6ue maxboaua sisaraax OU3NONOrNH ABLTaNn

Toxupd 6anHa [1,2, 12].

MOHronbIH XyyxgayyaunH oueniiH 6yTay ynn axunnaraanol 605oH 6ue 6angpbiH O3NTramkunT,
OMENIiH eCenT XeNKUNTUNH Y3YYNanTyyauMNAr Hac 3ynH auHamuk eepynentyyaunr JOMbB-biH HopmaTus
TYBWWHTAN XxapbuyynaH rapracaH (pacduk 1). MoHron apartan XyyxayyaunH ecenTurH y3yynanT
OONXUAH CTaHAapT Y3YYNanTaac Hanaag gooryyp 6arixag, xapyH oxuablHx 8-11 6a 12-15 Hacang
OONXUAH y3yynanTtag gexex banHa (raxgaa 11 HacaHg n y3yynanTt 6yypcaH) (XaBcpanT 2, XYCHIrT
2.3, rpadouk 1).

Height-for-age BOYS &) et it Height-for-age GIRLS ) o s

“S1o 10 years (percenties) 10 19 years (percenties)

NI S e
Age (complated months and years)

A
Mpaduk 1 — AOMB-c 6atancaH ctaHgapT NepLUEHTUNBbTIN MOHIOMbIH XYYX34 6CBOp YEUNHXHUN
OumeuniiH eHapuinH 50-p NEPLEHTUNUIAH MYPYIT XapbLyyrcaH Hb
== - MOHIOSIbIH XYYXAYYAUNH 50-p NepuUeHTUINNH 6CenTUiH Mypyi)

MHraxgas, moHron xeeryyg 8-14 HacanHgaa BXWU-H  y3yynanTtasp A9NXUAH - AyHOaxX
TYBLUMHI3C O33reep 6Gawmx Oaliraag gapaa Hb aakmaap sniraa Hb apuncaH 6amHa. OxugblH XyBbA
BXW Hb 8 - 9,5 HacHbI XOOPOHA, O3NXMWH OyHOAX y3YyranTaac unyy 6amxk 6aricHaa 14 Hac xypTnag
apc Oyypuy GarHa (XaBcpanTt 2, xXycHarT 2.3, rpacdumk 2). OQH3 Ayp 3ypruir xegeeHuin OpOH HyTart
ynamxnanT ambgpanblH X3B Masraa XxagrancaH MOHIOMbIH HUUTMWUAH 3epar  eepuynenTTain

(Tyxannban, xomkunTTon xonbox) xondox Tannbapnax 6onox Tantan.
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BMI-for-age BOYS @) Yo BMi-for-age GIRLS @) iy

510 18 years (percentiles) 5 to 19 years (percentiles)

“'g'.
£
z.
a

2 "988 369 300 309 306 309 69 308 304 30% 0% 368 308 344
369 366 368 368 3186 364 388 389 3164
5 7 9 2 n [ "
[ [ ] 9 0 n ) 1 " " " 8 ] 0 0 B 0 7 %

Age (completed months and years)

vears
Age (completed months and years)

A

Mpaduk 2. — A3MB-c 6aTtancaH ctaHaapT NEPLEHTUNBTAN MOHIOMbIH XYYX34 6cBep yenHnxHun 62K

- BUENIAH XXUHTUAH MHOEKCUIH S50-p NepUEHTUNIMNH MypYIr XapLuyysrcaH Hb

=== - MOHIOnbIH XyyXayyaunH 50-p nepueHTununH 5XXM mypyn)

XapuH 10-14 HacHbl xoopoHA oxuablH BXXW — H y3yynant Gyypy Ganraar Toarasp oxuablH
rOPUH axrnblH (r3p, Xallaa Xopooroo LU3B3PNAaX, XO0On yHAaa 63anTrax 33par OGyxun n XyH4 Xy4vp
axnyyn oxua xunaar) adaanan Hamaraax OGanraatam xonbox Tawnbapnax OarnHa. XapuH 14-15
HacaHA OXuMA O33pX axnaa Xunxk cypax, bue maxboab Hb adaanangaa gacaH 30xvUoX, AapamT
apunax 33praac xamaap4 BXXW-H ByypanTt 3orcox TortBopTon 6ongor 6anHa (XycHarT 1, rpadumk 2).
[33pX Hb OGUENH XMH HAMIrgaX, OMENH ypTbiH X3MXK33 TOFTBOPXKCOHbI yrnmaac MoHron yncag
AasapunanbiH Yvir xaHgnara 6onox TaprananT aMrar aaxkmaap Tapxax GanraarviiH unpan tom [1 ,2,
3,5,12].

MOHronblH XOT X64eeHWWrUAH XYyyXayyaunH GuvewnH OyTay ywnn axunnaraa, 6onoH 6ue
OANApbIH - OANTIAMKMATUAH  TYBLUMHI  XapbLyyIbDK  y33X34, XOTblH XYYXAYYA, X64eeHun vye
TOHIMMHXHIICA UMYy XenkunTtan 6onox He TortooracoH (3ypar 8). XapuH 6ueniH uanonorninH
YHKUMOHaNb Y3YYNanTyyAMNH XyBb[ XOTblH XOBryy4 apTepunH AapanTbiH Y3YynanTadp, OXua Hb
YYWIMHbI aMbCran raprax XypablH y3yynantaac 6ycag 6yx y3yynantaap Xe406eHUN ye TOHMMNHXIICII
UNYypxax G6anHa. MeH XOTblH XyyXOYYA Xyp4-XYYHWUIA OGONOH, TACBIPUNH YaaBapaap Wiyy XenKCeH
Oanxad, Xe4eeHUNIMH XYyXAyyd YSH XaTHbl YaHap CalH XenKCeH O0nox Hb TOO4OPXOWNOraoB.
ABxaamx cambaaHbl XyBbJ, XOT X6A66HMN XYYXAYYOUNH XOOPOHA OHLbIH Srraa unpaaryn 6ame. [aapx
YP OYH Hb ambaparnblH TaaTanh HOXUeNWH XYyYuH 3y Hb XOTbIH XYYXAYYAUNH 6ue 6anapbiH Xxenkun

OaNTraMmKMNTIHA Hb 3eprasp XydTan Heneenx 6avraar xapyynx 6avHa [1 ,2, 3, 5, 9,10,12].

15



Height-for-age BOYS (@) st Height-for-age GIRLS ) o

- % MHeal
5 1o 19 years (percentiles) 510 19 years (percentics) Organizatior
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Mpaduk 3 — AOMB-c 6atancaH ctaHaapT NePUEHTUNBTAN MOHIOSbIH XOT X6466HUI XYYX34
©CBOp YEUNHXHUI BUeninH eHapuinH 50-p NepUeHTUNUnH Mypyur XxapbLyyncaH Hb :
-t — XOTbIH XYYXOYYAUNH= =" — X6006HWUN XYYXOYYOUNH)

XOTbIH XYYXAYYAUNH Oue OsngpblH XenKNUnH yayynantyyauir 6mug 1990-g oHg ambgapd
GancaH 30 XUNMMNH OMHeX XYYXAYYAWWH Y3YYNanTyyATOW XapbLyyrDK Y33Xd4 CeKynsap eepuynent
akcernepaum - eCenTUnH XypacanbiH WWHX TOMAAr nnapy 6ams. Tyxannban, o4OOrMnH XyyxayyauiH
OMEeNIH XenKNNNH YHOC3H y3yynanTt 6onox ©xHaep, XunH, BXXWN Hb HamMargcaH 6on, XxapuH XeBryyamiiH
LB3XHMUI Tonpor B6aracax, OXMAbIHX Hb OMHEX YEUNHXHIACAI mniyy 6anHa (rpaduik 3).

OpunH yeunH xeBryya Mep, TawaaHbl epreHnn (14 Hac xypTan), U33axHu epreH 6a 3y3aaHbl
y3yynantyya (11-14 HacaHA) eMHex yeunH xeBryyaaac unyy 6anHa. XapvH oxuaod MeH n nnm WnHx
TamMaar unapy 6ame. OpunH yeurH oxug xeBryya Hb 14 Hac XypTnas eMHeX YEUNHXHIICI3 bue, 033
lwyram (Xy3yy TOMrOMH X3CAar), rap Xen Hb ypTTan, epreH MepTan, U33aXKHUA 60MNOH apbCHbI 3y3aaHbl
y3yynant ©nHgeptan 6ok eepunyracyH 6amHa(3ypar 9). M9xaas 14 HacHaac XoWw T3AHMK Xen
XapbLUaHryn 60rMHOCOX, Tallaa Hapumcax LUMHX TamAaar unapd 6arviraa Hb OpYMH YEUMH 3anyycblH
OveunH ranbup eepynyracyH Tanaapx Oycag apAsMTAMWAH yp AyHr GaTtamk GamHa [7,8,13,19].
MOHronbIH XYyXOYYAWNH ©CONT XenKUNTYA UN3PCaH XypacarbiH €6pynenTUnH 3apYnuM Hb «XOMHIM U
xXamxka3» («tempo and altitude”) aykconorminH xapargaxyny, xapbuaar unapxunmk 6anna [13],
Oepeep xanban, 6ue OAngpbliH 6COeNT XONKUMNH X3MHAM Hb agunxaH TOLOPXOW X3MXKI3r 6un
B6onrogor. OpyYnH yeniH XyyxayyauiH GMeninH ecent Hb y3yynantyya Hb eMHex 1990-4 OHbIXHOOCOO
1-2 xnnasp apT HAMIrgaXx ycyxk Gawraatam xon6ooton (Mpacumk 4) [8]. SHS Hb MoHron yncag
ecenTuiH xypacan Oyly, akcenepauuviH y3argsn WASBXTOM aBargax 6anraarmnH unpan 6ereef

TOrTOOCOH LUanryyp TYBLUMHI AaXVH CyASiaH aBy y33X Luaapanaratanr Unapxuinrmk GanHa.
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Mpaduk 4. MoHroneiH 1990-g oHg ambaapy 6arcaH xeBryyaunH 6re 6snapblH XenKUNTUAH YHOC3H
Y3YYNaNTyyaunr og0OMMNH XOBryyaMMH Y3YYNanTyyATIN XapbLyyncaH AUCNEPCUAH LUMHXUITI3HNIA

YP AYH

e

5.3.2. 1i&iedi 6¢,¢6y4a °facd ¢ aecidieé i1661600ieoetiaci oE1al a¢,0yeayoya 6°a°eaieé eayao,
ATTO00T 0°0Eeéi ¢ +€ei ¢¢ eén °8%e00 il
CnopToop XMYS33MNaX Hb XYYX3O 6CBOpP YEHUNXHUA Oune 6anapbiH O3NTrafmKUNTIHO 3epar
HeneeTan Gonoxbir 6atnae (Xascpant 2, XycHart 5.1 - 5.13, rpaduk 5). CnopTtoop XM4aannagar
XYYX3[ ©CBOep YEHUIX3H, gacran XMnasrryn YeEMNHXHIAC3a Oue 6anapbiH XenKUnT, GaNTrarmKUnTMH
Y3YYNanTyyaaap (eexHui XuHraac bycan) 6yx mnyy 6anHa ( Xascpant 2, XycHart 5.1 - 5.13, rpacuk
5).
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Mpacuk 5. MOHronbiH CIOPTOOR XMY33NNIAAM XeBryyauiH 6ne 6angpbiH XenkunT, OypanunH yHACSH
Y3YYNaNTYYOUNT XWUY33NI3L3MYN XOBryyaunH y3yynanTyyaTtan xapbuyyncadH AncnepcuiH

LUMHXMNTI3HUI Yp AYH

©cenTuiiH ABLbIH 3pyYnM 34raap Oynryyasg anraatan 6arHa: TaMUPYMH XeBryyauiH eCenTuiH
XypacanbiH 2 gaxb a3 Hb 15 HacHaac xonw aeBargaar Hb unapy 6arixag, cnopToop XM4Y33annagarrym
XOBryyOUNH 3H3 HacaHg 3orcoHrn 6ongor 6anHa (3ypar 10). CnopToop XM43aannagarryn xXyyxayyanmH
Bure 6aNapbIH YaHaPbIH XODKWI LWWIMDKUITUIH HacHaac 6ytoy 63nrmnH 60MKnNTbIH apaa TOrTBOPXKMK
Oyypaar 6amnHa (Fpacduk 5). XapuH GuenriH TamupbliH gacran xepemnreeHeep ©OanHra VAO3IBXTIN
XNYIINMAJAr XyyxayyoumH ©Oue 6angpblH 4aHap Hb YProrpknaH cavkmpd 6Gaviraa Hb 6ycag
apaaMTAMIH Yp ayHr 6atanx 6anHa [2; 4; 5; 9; 10; 14, 15, 16].

Bug cypamk 6yn Oyx WWHX TOMAryy4sd XWYdINMaryguMnH CnopTbliH Tepen Tyc 6ypaap
XapbuyynaH LWUHXUIMK, 3HIXYY XYYMH 3y Hb BuennH ByTal ynn axunnaraaHbl TYBLUMHA XY4YTOn

Heneenger 6onoxbir Togopxonnos (XaescpanTt 2, XycHart 6.1 - 6.15, rpacdumk 11). TynaaHbl Tepen
18



(yeneet BeX, kyao, 6okc r.Mm.) 60NOH cnopT TOrNMOOMbIH Tepneep (carcaH Gember, rap 6ember, xen
Gember r.m.) xu4aannagar xeeryya 6ve 6angpbiH Gapar Oyx y3yynantyyasap (ypTbiH, ©preHun,
OYyNnYMHrMAH TOMpor OGONOH apbCHbl 3y3aaHbl X3MX33) Oycag CrnopToOOp XMYIINMBAAr  ye
TOHIMMHXHI3CA3 OHAep Maragnantavraap anrapy nnyypxax 6ams. Tyxannban, gapaax WWHX TOMAIM
nnapy b6arHa (Mpadumk 6): Bexeep xuuaannaruvg ypT OMeTan, ypT rapTan, epreH L3k MepTa,
OYNUYUHIMIAH TOMpOr unyyTan 6anxaa, XapuH cnopT TOrMIOOMbBIHXOH YPT XenTan, 60rMHOXOH nx GueTan
6ok ranbupxwk 6arHa. OxuaplH XyBba, OyX, CNOPT TOrNOOM GOMOH XOHreHeep XMYIINNArcag Hb
©6p XOOpPOHAOO TeawuwneH sanraatan Ouw ©O0NoOBY, OYNUUHTUAH TOWPIUMNAH  Y3YYNanTyyaa3pad
raHuaapumnncaH Tepneep XM4a3annaaar OXnaooc eHaep maragnantanraap unyypxax 6anna [9,11, 16,
17].

BuennH pgotoon 6yTou OYPANUIH LIMHXUIIT3rasp raHuaapuuncaH tepneep (wartap, 6awt
xapBaa, byyanara r.m.) XM4sannagar XeBryygumnH y3yyranT XaMrimiH gooryyp GanHa. XapuH cnopt
TOrMOOMOOP XMY3ANNBAAr X6Bryyg OynumMHrMnH Macc ©0NMOH eexryn XXUHraapad eHaep Y3YynanTTon
6on, raHuaapyuncaH Tepreep XWYIIANNSAAN XOBryyad Hb ©exHWUW XypumTnanaap xamruiH 6Gara
y3yynontTon OamB. Bexeep XMusannagar XeBryyaunmH ©6XHWW XypuMTRarnblH Y3YYranT XamriH
eHOep 60nox Hb TOrTOOrACOH. YpangaaHbl TOPNuUH (XeHreH aTneTuk, Oyryn, LuaHa r.Mm.) cnoptoop
XNYIINM3JAr XeBryya AyHOaX Y3yynanTyyaunr xapyymk 6amB. XapuH TamupuvH oxuiblH GueniH
OyTay 6ypanuiH y3yynanTag crnopTbiH TOPen OHLUbIH Hernee xapyynaaryn 60n0X Hb LUMHXUTI3raap

GatnaracaH 6anHa [11,12, 16].

YpangaaHbl TOPAWAH CHOPTOOP XWYIBMNSASN 6CBOPUNH TamMupuug, Hb YYLWIMHbI amberan
raprax Xypa, Xyp4 XYYHWA TICBIPUWH YafBapaapaa eHaep maragnantavraap wnyypxax Oarvixag,
CMOpPT TOrMOOMbIH TOPIIMIAH TaMupung, Xy4Huin TacBap 60NOH aBxaamk cambaaHbl YagBapaap CanH
Oariraaraap snrapy 6amB. XapuH Gexeep XMYd3aNnaLar cyanyynardug Hob rapbiH atrax xyd, apTepunH
Aapant, Tacpax Xyd OOMOH Xy4yHWA TICBIpUH (OoXuAa) Y3yynanT eHgeptanm 6GawHa. XapwH
raHuaapuuncaH Tepreep XU4aannagar Xyyxayyd Hb OuennH dpyHKuMoHanb ynn axunnaraa 6o5oH

Oue 6anapbIH 6ANTrAMKUATUAH Y3YYNANTI3P JOOryyp y3yynantram 6anHa [11, 12].
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Mpadmk 6. MoHronbiH XeBryyauinH e 6sngpbiH XenkunT, OypanuinH  YHOC3H Y3YYyNanTyyaunr

CNOPTbIH TEPIeep Hb XapbLyyncaH AWCNEPCUNH LUNHXUITI3HWUI Yp AYH

CnopTblH Tepen Hb TaMUPYMH XYHUA OueniiH 6yTauy, ynn axwunnaraa 6onoH ouennH Gypaan
Oypangaxag Mall Xy4uTar Henee y3yynaar 60Moxbir HacaH4 XYPCaH yen Y TOAOpPXon xapyyrk 6arHa.
Cnopt TOornoom 60M0H ypangaaHbl TOPIOeP XNMYIANMIL3r TaMMpung Hb eHOep HypyyTan, nentomopd
ranbupbiH NPOMOPUUTON, TICBIP, aBxaarmk cambaa cavitanraap anrapy Gampar. XapuH TynaaHbl
TOPNIMMH TaMupyung Hb HaM HypyyTawW, OynuuMHIMAH TOMpor wunyyTan, 6paxuomopd TepnuiH
randbuptan, GuennH gotoon OypanuiiH y3yynanT 60noH QyHKUMOHAamMb, XYYHUW YagBap WNyyTan

©oncoH banHa.

C¢ e aléli ailaoad 10+i0 O¢+ei ¢¢éen °e%°e%s il
Cypanraang xampargcaH xXyyxayya yyn xaHran, roBb LIOfNAH, Tan X33puiiH rasap 3ymH byc

0OMoH Xo0TOoA OpLWKH cyyaar bereef a4raap OynarT xyBaax xapbLyynaH cygnas (XycHarT 3).

XycHarT 2 — Cyganraa aBcaH raspbiH Gaviranb rasap 3yiH 6ycuiiH TogopXonnonT

Yayynantyya OKonorumH 6yc Xot

20



yyn- Tan x3ap MNosb (YB)
XaHravH
Ranann TeVB'”"“rVVC AW | 1583 2783 | 705-907 1115-1300 1351
HAep, M
XununH gyHpax
Temnepatyp, C° -7,9--1,7 -0,8 +1,8 +5,1-+7,4 -35-+24
X AraapbiH nooa t, C° | -50,1 -41,3 -31,5 -34,5
o
=§[, =S AraapbiH A3a3a t, C° +30,8 +39,0 +41,0 +40,0
o
TP 253,3— 216,8—
S E Xyp TyHgac , Mm 272.0 2533 88,8-93,6 226,8-250,6
= _
§ % Araapbll_l-lfla.qapam, 789319,29 910,3 889.0 890,0
S~ AraapbIH
ﬂl XapbLUaHrym 46,8 61,33 58,8 60,8
qyurwan ,%
CanxuHbl xypa, m/c 1,4-2,0 3,6-4,3 4,0-4,1 3,2-4,1

BugHui cyganraaraap XomKUMATbIH 33parnarn, 60noH ambaapy 6arraa 6avrans rasap 3ymnH 6yc
Hb (Yyn-xaHram, Tan xaap, roBb) XyyXd[4 6CBep YEUMHXH33C ragHa, HacaHA XYPCOH XYH aMbIHXHbI Y
Ove GanapbiH Xenkun O3NTrAMMKUNTUMH TYBLUMHA XY4TOW Henee y3yyngar 60mox Hb TOrtoorgcoH

(XaBcpant 2, XycHart 7.1 - 7.6, 'paduk 7).

Manesukn Oesoukn
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0,5
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08 Lnuxatena
TOpHO-TAE HaA 20HE CRnb £51Bec rena 26
ToGu Topog TET T

Teorpachuyeckas 3oHa E5/0bxp

Fopio-méxkan Ton Crenb Fopag

Ieorpaderteckad 108

Mpaduk 7. MOHronbiH XyyXayyamnH 6ue 6snapbiH XONKUNT YHAC3H y3yynantyyauir 6anrans rasap
3yMiH OyCa3p Hb XapbLyyfncaH OUCNEPCUNH LUMHXUTI3HWUIA YP AYH

XoTbIH B6ycag ambaparcag Hb eHOep HypyyTaun, nentoMopd randbupbiH NPONOPLUTON, XapuH
Yyn XaHrawm, Tan X33purH Bycaa TYpX ©CCOeH TamMmpyui Hb AyHO 39PrUnH HypyyTan, GynyYnHrumH
ToMpor unyyTan, 6paxmomopd TepnuinH ranbuptam Gampar 6anHa (3ypar 12). [9Tan apc Tac yyp
ambcranTtan, ambparnblH XyHO HexXuenTanM roBb UenuiH 6ycag TypXK ©CcCeH 3anyyc Hb Ye
TOHIMMHXH33C33 Bue 6anapbiH XeNKUMH JOOryyp y3yynantuur xapyyrmx 6anHa (Mpaduk 7). MeH
9HaxXyy Banranb rasap 3yWH XY4uH 3yWIc Hb Hac axmx Tycam 6ue 6anapbiH YaHap, ynn axvnnaraaHg

Cynapnar ©0nox Hb TOrTOOrANnoo.
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Huiiram sgumnH 3acrminH XyYmnH 3yRNCUAH XyBbA, aMbApax Taatan OpYMH Hb TaMupygbiH 4 6ne
6ANOPbIH XONKNUNH TYBLUMHA 9epar Hemnee y3yynaar 6anHa. Huiram aguiH 3acrviH apan eHpep
TYBWUMHA (49B3p Goxup yc, AynaaH 339par Hb LWWWAIMACSH OpPOH cyyl, GonoH xay3 6anwuHi)
ambgapgar Tammpuma Hb 6apar 6yx MopdonorniH y3yynantyya (buennH yHAC3H y3yynanT,sicHbl ypT
©preH, TONPrunH, 4334 meung 60noH ux 6uennH apbCHbl 3y3aaH, GuennH OypanunH y3yynantyya)-
93p rop xopoorion 60MOH HUNTUMH AoTyyp GawpanHg ambgapgar Tamupygaacaa unyy 6anHa

(XaBcpanT 2, XycHart 8.1 - 8.8, rpachuk 8).
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Mpadmk 8. MoHronbIH XyyxayyaunH 6ueninH OyTal Y axunnaraanbl y3yynanTyyaunr ambgpax
Hexueneep Hb XapbLUyyricaH OUCMEPCUNH LMHXUITTI3HUA Yp OYH

OH3 Hb eHOep HYpYY, OPreH Mep, XaBUYUr LIDKHUNA LIMHX TAIMATMAM Byoy XOTXKUNTbIH Henee
B6onox GuenmnH acteHesaubliH randupbir xapyymk 6anHa (3ypar 13). XapuH potyyp 6anpaHng
ambgparcag Hb 6me 6sanapbiH XeNKUATUAH XaMrMH Jooryyp y3yynantTtonm 6avHa (Mpacwuk 8). ap
XOpOoonona ambAparciblH rapblH CapByyHbl aTrax Xyd 6ycag Hexueng ambgapgar Tamupygaacaa
unyy 6anHa. Ambapax OpyunH Taaryn 6onoxod 6ue 6anapbIH XenKung ceper HeneeTan 4, xapuH ue
6angpbiH G3ANTIAMKMNTAIHA Henee Y3yynaarryn 60Mnoxbir HacaHg XYPCAH MOHFOfbIH TaMupYabiH
cypanraaraap xapargax 6anHa (l'pacuk 8).  3HIXyy Henee Hb apuyyass unyy Heneenger 60M0x Hb
3parTanvyyamiH 6ue max 6o4b Hb OPYMHAOO Y3YYiDK Oyl xapuy ynngnaspad dMIrTanydyyasac Hb

unyy 6angar 6anHa [13].

5.3.4. MoHronbiH TaMupyabiH MopcoPyHKLUMOHANb OHLJIOIT FEHETUKUAH XY4YUH 3YWNC

Heneenex Ho
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TammpygbiH 6reniiH MopdodyHKLNOHab OHLIOr BYpanaaxag yaaMLIIbiH XYYMH 3YRIIC NX33p
Heneenger 60Mox Hb COHWpxon TaTax 6GanHa. Bua rypBaH TepnMUH nNoNUMOPE CUCTEMUNH
(“Angeotensine converting enzime” — ACE, “a - actinin - 3” - ACTN3, “Fat total obesity” - FTO) sH3
OYpPUIH reHOTUNbIr aryyncaH 6ynar XooOpoHAbIH WMHX TOMATYYAWWAH cydanraar XMncaH (Xascpant 2,
XycHarT 9.1 - 9.6): Tyxann6an, BXXW, uaaxHuin, eraer 60n0oH 6yCINXMNH TONPryya, U3BKHUN XeHANeH
rony, @exHUNn GONOH NMOIBXTAN 3 SCUMH XMH, apTEPUINH 0334 4004 AapanT, XOEp rapbiH CapByyHbI
aTrax Xy4dHun engep y3yynant 6onoH GyranrbiH ragHa ©exeH AaBXaprblH XaMrniH 6ara y3yynantasp
“Angeotensine converting enzime” — ACE renbl DD reHotuntam apartam xymyyc 6ycag Il 6a ID

reHOTMNTAN 333MLLMIYA33C anrapd 6anHa (XascpanT 2, XycHarT 9.1 - 9.2, 'pacuk 9).

KOMMNOHEHTHLIA CcOCTaB TeENa PYHKUNOHArNIEHEBIE NoKkasarenu
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e o = = agoc
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DD D ] [Hl Boaa == EER Wik npae.
DD D n g ﬂmu.ngs.
ACE ACE NMNoCeELIO

PuUusMuUecKas NoOaroTosKa

158

Bobonomow b

Mepuspeauns e anansase

Womos W

paduk 9. MoHronbiH TaMMpyabiH OueniiH OyTal yun axunnaraasl y3yynantyyaunr ACE reHbl
reHOTUN Tepneep XapbuyyncaH OfloH TanT UCMEPCUNH LLUMHXUNT33HUA Yp AVH

[33px GYNrMiH XyMyyc Xy4HUIA COPUNG XaMruiH eHaep y3yynanTuir xapyymk 6annHa, yump Hb
ACE reHbl DD reHotvnTanW xymyyc XypAaH arwgar OynYuMHMMAH LInpXarnar uxram 60nox Hb
TOrTOOrACOH 6ereen 3HAXYY LUMHX TAIMATUIAM MYy UNIPXMNNax 6a OHOMNbIH XyBbA MM Yp OYH rapax
maragnantanm tom (Xascpant 2, XycHart 9.1 - 9.2, N'pacpumk 9) [20]. XapuH ACE reHbl Il reHoTUNTaMN
xymyyc 1000 m rymnt Oyloy XypAHbl TACBIPUNH COPUNA XaMrmnH ©Hgep yp AYHr xapyyrmk GanHa
(Xascpant 2, XycHart 9.1 - 9.2, 'pacpmk 9). OmartanuyyauinH xyebd, ACE reHbl Il reHotunTan
xymyyc Ho DD 6a ID reHotuntam 6ynrunHxHUAr 60480, BUENNH XNH UXT3W, eBAer HapunH, TOM
OyranrblH TOMPOITOW, OPreH LUJMKTIN, apbCHbl 3y3aaH Oarata 6onox Hb GatnargcaH GanHa.
BuennH gotooa GYpANUINH LUMHXMAT33radp 36BX6H UO3BXTAN 34, 3CUAH XAMXKIIraap XaMrmnH Sooryyp
y3yynantasp ID reHoTUnTam Xymyyc Heree xoép OynrumHxHa3c33 ganrapy 6are. Men ID 6a Il
reHOTUMNTAN BYCrynyyya 3yPXHUA CyaacHbl NYrimMnTbhiH TOO BOMOH YYLUMMHBbI ambCran raprax xypabiH

Yy3yynanTaap gasamranmk 6anHa (Xascpant 2, XycHart 9.1 - 9.2, N'paduk 9).
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Opartan tamupygbiH  ACTN3 reHbl 3 TOPNWAH rEeHOTUNTOM XYMYYCUAH XOOPOHA aBxaask
cambaa, XyYHUIN TICBIP, 3YPXHWUA CydaCHbl NYrwMNTbIH TOO 33par Y3yynanTasp maragnan oyxui
anraa unapd 6aviHa ACTN3 reHbl CC reHoTunTonm Xymyyc TT reHOTUNTOM XYMYYC33C XYPA XYYHUIA
YaaBap, 3YPXHWUWA CydacHbl NyrwMnTbiH TOO 33par eHAaep y3yynanTtTanm 6arHa (XaBcpanTt 2, XyCHarT

9.3 - 9.4, pachuk 10).

DYHKLUMNOHaNbHbIE NOKasaTenu | ®uanyeckan NOAroToBKa

(113 06
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0,0
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08 = ycc “F- MubrocTb
CcC CT TT & [uH.npae. cc CcT T == Yenw. Ber
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ACTN3 ACTN3

paduk 10. MoHronbiH TaMmpyabiH 6MeniiH oyTau yun axunnaraansl y3yynantyygunur ACTN3 reHbl
reHoTUN Tepneep XapbuyyncaH OfoH TanT UCMEPCUNH LLUMHXUNT3HUA Yp AVH

ACTN3 reHbl TT reHOTMNTOM XYMYYC Hb X3BIMAH apbCHbl ©6XHWW 3y3aaHbl Y3yynanT
OHpepTan 6anHa. Omartam TammpyabiH XyBb, ACTN3 reHbl CC reHOTMNTON XyMYYC O33pPX LUMHX
TAOMASr MeH aaun unapy 6anHa: Tyxannban, OuMennH eHaep, LOKHUIN TONPOr, YSH XaTaH, aBxaarx
cambaaHbl COpWIbIH Y3YYNanT ©HAepTaNn, apTepunH Aoo4 AapanTbiH y3yynant bGaratan 6anHa
(XaBcpanTt 2, XycHart 9.3 - 9.4, 'paduk 10). MeH romosuror TT annenbTanm xymyycaac bycanxum
TOMpOr UNyypxax snrapy 6amHa. XapuH retepo3urotr CT reHOTUNT3M 3MIrTOn TaMuUpyung Hb
OyranrblH  4YaHrancaH OynYUHMMNH TOMpOr GOMOH  XypAHbl TACBIPUNH y3yynTasp CC 6a TT
reHOTUNTAN BYNMMNHXHIAC UNeBpPXaH anrapy 6anHa. 9x493 9H3 yp AyH Hb TyxanH CT reHoTUnTan
OYNMMIRH XYHWA TOO XaHranTtryn Ganraaraac rapcaH 6amx Tantam (XascpanTt 2, XycHarT 9.3 - 9.4,
Mpacumk 10).

Opartan TammpyabiH - FTO reHbl 3 TOprvMMH reHOTUNTOM XYMYYCUAH XOOPOHA MaragnanbiH
eHaep Anraa 6ueunnH xuH, BXW, ToMprnH xamxaac (LaaxHun, Bycanxun, erser, GyranrbiH TOMPOr),
Aan 6onoH 6yranrbiH AOTOP TarnblH apbCHbl ©OXHUN 3y3aaH, UJKHUA OPreH, LQKHUA UTTInNLYYp,
©OXHUN XWUH, X Brne BONOH, UIIKHUA YPTbIH Y3yynanTasap unapd 6arHa (Xascpant 2, XycHarT 9.5 -
9.6, Npadomk 11). Oo3px WKMHX TaMArMAH y3yynanTtaap AT reHoTunTanm Tamupuug wunyy banraa Hb
GaTtnargcaH, yump Hb XOHAMNOH XAMXUATYYA Hb OHAXYY NONMMOpPd reHETUKUAH CUCTEMUNH OHLON Hb
Bomk xapargaHa (UX eexHun xypumTnan Hb A annenbTonm yanpgaaTtaw Gawpar). UMHroxgas,  AA
FEHOTMNTAN HeXeL apbCHbl ©6XHUI 3y3aaH 6ONMOH BYNYMHIMAH TOUPIMIH Y3YYNaNTYYA33p HEree xXoep
reHOTMNTAN BYNrMMHXHAI3C MX BGanraa Hb HOTNOrAcoH [6] (XascpanT 2, XycHart 9.5 - 9.6, Npacmk11).

XS,EI,VIVIFSSD 3p3FT317I‘-IVWJ,3,EI, AlnraaHbl YUl XaHAnara wiyy Xapargax GaricaH \u OQHIXYY reHbl
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CUCTEMUIH TEHOTUMbIH TOPONT XOOPOHAbIH 3MIITAINYYYAUAH XyBbA sIMAp 4 MaragnanbiH snraa

NIBPCIHIYA.
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Mpadumk 11. MoHronbiH TaMMpyabiH OMeniiH OyTal ynn axunnaraannl y3yynantyygunr FTO reHbl
reHoTUN Tepneep XapbuyyncaH OfoH TanT UCMEPCUNH LLUMHXUNT3HUA yp AVH

5.4. MOHronbIH YHA3CHWUI WUIW33 6arMinH TaMMpyabiH Moaernb 6ue 6snNapbIH epeHXUN
XKW, 63aNTraNnXxXunNTUMH Moaenb 3areapbIr 60NoBCpyynax apra 3yn, NPakTUK X3parnasHumn
YP AYH

YHOSCHUIA Wnrwss 6arniH TamMmpyablH cnopTbiH Tepen Tyc oypunH 2018, 2019 oHp aBcaH
copun TeCTUMH AyHOaX Y3YYNanTasp xapbLyyrncaH cyganraar xvimxk XascpanTt 2-biH 10.3 - 10.5 —p
XYCHAITYyO94 TyCrax axuy rapcaH Gawraar TOrtooB. TYYHYUN3H, OMOH XAMX33CT perpeccuiiH
LWNHXUNII3HUA yp AayHL (Cxem 1) MOHronbliH eHAep 33p3rnanuiH TaMmpyabiH MOpdodyHKLMOHAMb
OONMOH XOeAenreeHMn YaHapblH ysndaaHbl 3arBapbir 6ONOBCPYYIMK, TaMUPYObIH OJIOH >KUITMNH
TeneBneree [3X AacrarkyynanTtblH rapaaHbl OOMOH CNOPTbIH yp YadBapblH LWaTaHL €epeHXui
dyHKUMOHaNb Gananbir TOFTOOX XsHANTbIH CUCTEMA H3BTPYYJ/ICHI3P H3H TIPryyHWUA 30pwrro
OmenyyncaH axxmn 60MCoH rax y3ax GanHa.

Tyxann6an rap CyHWanTblH COPUIOOP TOLOPXOWMNAOr XYYHUIN TICBIPUH vaaBapT OGueunnH
XWH, ACHbl MHOEKCUIH Y3YYNanT HAIM3Argax Tycam ceper HeneeTan Ganxan, uadxHun 6onoH Oyranra
ToMpor, OyranrblH apbCHbl 3y3aaH, BYMYMHIMWH XXWH, ©6XTYM XWH, epeHxun 604MCbiH CONMNLoO,
YYLIMMHbI ambcran raprax xypd, 6apblH 3yyH rapbiH CapByYyHbl aTrax XyY4HWUA XenKun 33par Hb 3epar

HeneeTan 6anaar 6ariHa (Cxem 1)
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Cxem 1. — bue max 60gMNH XYYHUA TACBIPUINH YaHapT BreniiH ByTaL, yrun axunnaraaHol
Y3YYNanNTyyYAUnH HeNeenunr TOAOPXONSICOH PErPECCUIH LUMHXKUITTASHMIA YP OYH.

YHOSCHUA WINMwWa 6arnnH TammpyabiH MOPGOdYHKLUMOHANb 63NTrAMKUATUAH WK BYPaH cyaanraaHsbl
apra 60Mn0BCpPOrgoHO, TaMUpPYMH TyC BYPUUH BINTIAMmMKMNTUWUH AaByy Cyn Tanbir UAPYYIX, TYYHA
Hemneenex Xy4vH 3yWSICUUr TOTOOCHOOP, aHx YyAaa mofenb 3arBapbir raprax 6ornomxron 60mnHo
(3ypar 18). YHASCHMI Wwnrwaa 6armnH TamupygblH 6ve 6snapbiH GaNTIAMKUNTUIH Y3YYNanNTyyaunr
nepueHTUNUH apraap 5 TyBLUMHA XyBaapuimk YHanNraaHum (Xascpant 2, XycHart 10.3 - 10.5, Npaduk
12).

XycHarT 3 — MoHrosnbIH HacaHA XYPC3H 3parTan TammpyabiH 6ue 6anapbiH epeHXmiA BaNTIaMKUNTUAR

YHAIaX LWanryyp y3yynanrtyyz

] Adiaeeadh | 4 .. (25- Abiazeaan Nosz
~ Alin(<10) anaooso (10- 75) ayyag,¢0 (90<)
Nigee 25) (75-90)

-2 -1 0 1 2

X | s X | S X | s X | s X | S
d

YA Xypa, n/MvH 380,0 |30,74[441,7|31,25|553,6 | 45,81 | 684,3 | 29,59 | 798,0 | 10,00
T3cpax Xyd, CM 174,0 |11,44|228,0| 7,13 |248,0| 10,31 | 263,0| 8,38 |298,0| 5,38
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YAH xaTaH, cm 0,0 1,75 | 12,0 | 2,22 | 16,0 | 0,83 | 23,0 | 2,26 | 31,0 | 2,19

10*3 Xapx rynx, cek.
(cek.)

1000 ™ rymnT, cex. 260,0 | 8,31 [219,9| 2,96 |212,8| 3,05 |201,7| 5,18 |187,4| 1,5

9,8 027 | 79 {014 | 75 | 014 | 66 | 0,28 | 59 |0,22

Xy4YHUiA TICB3Ap,rap

1139 CYHIax TOO 17,0 | 3,76 | 33,0 | 2,17 | 39,0 | 2,63 | 43,0 | 6,91 | 53,0 | 2,91

XYYHUIA TACBIP, L2IXK

eprex Too 12,0 | 2,44} 25,0| 1,23| 28,0| 1,19 | 32,0 3,00| 43,0| 2,02

bapyyH rapblH aTrax
XYM, Kr

3YYH rapbliH aTrax xyu,
Kr

21,0 | 2,9 | 38,0 | 283|420 | 3,78 | 50,0 | 5,54 | 74,0 | 5,41

20,0 | 406| 38,0 2,88| 40,0| 2,07 | 46,0| 3,47 | 64,0| 4,28

¢
YAMXypa, n/MuH 320,0 |20,89|440,0|13,20(500,0| 16,21 [560,0 | 16,21 | 700,0 | 47,46
Tacpax xyd, oM 146,0 | 566 | 1700| 454 |190.0| 4,79 |203,0| 4,80 | 245.0] 11,87
YSH xaTaH, cM 50 | 210 | 140 | 1,97 | 190 | 254 | 22.0 | 2.69 | 36,0 | 3.61
103X3(pc";£\)“"x’ CeK- 1 107 |074| 89 |010| 81 |010]| 7,7 | 007 | 7.1 | 011

1000 ™ rywnT, cek. 318,2 | 8,34 |253,1| 8,58 |236,3| 6,81 |221,6| 3,15 |210,2| 2,54

XYy4YHWIA TOCB3Ap,rap
A33p CyHWax 100
XYYHMIA TACBIP, L2

eprex T00 130 | 1,32 | 20,0 | 0,81 | 25,0 | 2,49 | 30,0 | 1,29 | 40,0 | 3,77

120 | 133|220 | 085|280 | 1,74 | 350 | 1,92 | 50,0 | 4,36

BapyyH rapblH atrax
XYM, Kr

3YYH rapbiH atrax xyu,
Kr

12,0 | 2,39 | 240 | 4,47 | 30,0 | 3,56 | 36,0 | 3,28 | 50,0 | 2,3

140 | 157|220 | 116 | 28,0 | 2,30 | 32,0 | 1,78 | 44,0 | 0,94

MeH gacramkyynanTtbiH gBUa HOMNeenex Xy4mH 3ynricumr UnpyyncHasp, TaMmpyabiH 6ue 6anapbiH
OANTrAMKUNTUIAH Cyn Aopon 6ananbir apunrax, TYBLUMHE O33LUNYYIDK, 63XKyynaxan cyganraaHbsl yp

AYH Yyxan eepar rynuatraHa (Xascpant 2, XycHart 10.3 - 10.5, MNpaduk 12).
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BalpHaacypTan
}HwJ,D NeO15 ; Djélapaﬁx
' —{ 11NN A3r TAMKPUAH
JYVH rapeId aTrax iy YAH XaTaH
BapyyH rapelH atrax ' .
PyyHTap Taceap 1000M ryMnT

0

XyuHuA TaCE3p ) . /ABXaan camiaa

r303CHUIA TAaTanT 10m*3ynaa

XY4HWA T3CE3p/ Tap
0330 CyHuanT
yumot | Xywoot
Baifpuzac Tacmep Amxaanz |TaEmp TEp| T Bapyvu
VPTaD L0000 s cauhaa i 13-;3_1uu:: T3PHH FTTEN 3'5'51{]'&]]]:]{
xapain | ViEnamam it 100*3 vozz| cymame | TEmamT iyY | EmEayy
Wningar 1.50 204 -1.48 -245 1.89 R 14 28

WS Ne (5 -1.5 0.1 4z 0.4 -1.3 0.5 0.1 13
2048 Me D15 -1.8 1.0 1.4 0.3 0.7 0.3 1.2 1.8
2018 Ne (15 20 12 5.4200 [ 800 31 % 44 52
2018 Ne 015 10 24 42000 [ 720 45 7 56 56

Mpaduk 12. — XKygornnH 15 gyraaptan TamupyHbl 6re 6ANapbiH ePeHXUA BINTIAMKUNTUNH
TYBLUWH TOLOPXOWIICOH MOAENb.

JacramkyynanTblH TenesnereexH LWaapanaratan Laraa OficCOH 3acBap OpYYIK, OHOBYTOM
apreir  6onoBcpyynaH xapankyynax 6onomxk onroHo. Tyxamndan, xymo 6yxuiH 15 gyraaptam
TamupumH 2018 oHa 6Gue BanapbiH CoOpyn TECTUMUM aBd, LWWWNA3M Y3YYNANTTIN XapbLyymK MOAENUAT
3yparnax xapyynaxag Topaap, TaCpax xyd Oywy banpHaac ypTtag xapanx copung 210 cM (MOHronbIH
pekopa Hb 298 cm), yaH xataH Byy 6exuinT-18 cm (MOHIONbIH WKAA3N Y3YynanT Hb 31 cM), TaCB3p
oyroy 1000 m ryintuiiH copung 5.42,00 MuH.cek,[onb (MOHronbIH wWungar y3yynant He 3.07,40),
aBxaanx cambaa Hb 8,00 cek (MOHrofbIH WKMAAAr y3yynanT Hb 5.87 cek), xy4yHun Tacsap Gytoy rap
A93p cyHnanT — 31 ygaa (MOHronbIH WWnAgar y3yynant He 53 yaaa), rapbiH atrax xyd 44 kr (MOHronbiH
WMNAar y3yynant Hb 74/64 kr) Tyc Tyc y3yynantTan GarncaH 6on 2019 oHbl COpUNoop YsH XaTHbl
Yagsap 6 cm, xypablH TacBap 1.22 MUH.cek, aBxaamk cambaa 0.8 cek, rap A3ap cyHuant 14 yaaarmmnH
CyHManTaap axmx, 6apyyH rapblH aTrax Xy4 12 Kr camxmpd axmcaH y3yynantTtam 6anHa (Mpadcuk 12).

CyOQaneaaHbl MeC/IUUH WUH3/132 MalnbIH YH3/1233: ©OCBEp HacHaac 9xMaH eHaep
39parnanuiH 6yx HacHbl TamMUpyabiH MOPGOMYHKUMOHANb BINTIAMKUNTUAH WK BypaH cydanraaHbl

apra 60MoOBCPOraoXkK, TaMUPUMH TYC OYpUIAH GINTraMKUNTUIH OaByy Cyn Tanbir UNPYYIDK, TYYHA
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Heneenex Xy4YmH 3yWNCUAr TOFTOOCHOOP, aHX YyAdaa MOAerb 3areapbir raprax gacramkyynantag
awmrnax 60nomxTon 605CoH.

lapeax aecaH yp OyH2 O3sIXuliH myewuHO xapbuyyynaxad: CyananraaHbl aXblH 30XWMOH
GanryynanT, raprax aBCaH yp AYH Hb O3NXMWH TYBLUIMHA Oyxangas Hunuax Oavraa. bBuonoruiH
aHTPONONOrT siH3 OypuH opyuMHA, ambaapy Oavraa Xxyyxaa ecBep ye, 3anyydyyabiH 6ue 6angpbiH
©CONT XODKUNTUAH OPYMH YEWWH 4ur XaHgnarbir Cygnax acyydan Hb XaMrviH 4yxan Tapryynax
acyyasibliH Har xaBaap GanHa. 3OH3 Hb ©CeNT XeNKUNTUNH NPoLEeccn eepuiiH TaMra TaBbCaH Xyy4uH
COUManuCT NnarepuiH ync OpHYYAblH CYYIUAH XUINYYA34 SiBar4caH 3pyYnMTan yrc Typ, HUAram 3aunH
3aCrMNH ©epunenT XeAenreeHTan xonbootom M.  AyKConorMmH apaamTaH k. TanHep (Tanner,
1986) —bIH aryy yraHg: “©cent — 6on HuMramg asargax Garraa ymn siBUbIH TOMb OM” 9K X3SCoH
Ganpgar. Tarean OugHun cyganraaraap MOHIOSbIH XyyXa4 6CBOp YEUNHXHMI ecenTunH sBu, JOMbB-biH
cTaHgapT y3yynanTasc gooryyp 6ainraa Hb MaHaw YrACbIH HAATMUMH OQOOMMAH XODKIUAH TOIMHbI
Tycran rax xarmk 6onHo. bug xyyxag 3anyydyyablH XenKNUAH YMr XaHanarbIr xapranaaH y33x 6anHra
MOHUTOPUWHI XWX LWaapgnaratan bereeq ambapanbiH 4OPOW, TaB TyXrym OpYHbl Garanbir Typ 3acar
6oanorogoo Tycrax apwirax waapgnaratan 6amHa.  OpunH yepn OnoH YIC OpHyyAand XOEp acpar
TACPar y3arganyyd axurnargax 6amHa: Har Tanaac OueunH acteH3aum /TypaHxan/  x3ndapunH
ranovp (FoguHa, 2008) Heree Tanaac unyygan xXunHtanm 6onox (Johnston, Harkavi, 2009) y3araonyya
b6arHa. TuMM33C eMHe TaHurgcaH 3KOJTOTMWH GONIOH HUIAMAM SOUNH 3acrMAH  XYYUH 3YWANYYAUAH
CYYPVIH 033p XYyyX34 6CBep YEUNHXHUN BMONOrMinH napameTpyyaunr xapranscaH MOHUTOPUHT ©OMOH
X606nreeHnn UAIBXMIAT TOLOPXOMNOX axunnaraa gsyynax Hb OWEUNH Tamup CRopTbiH YWN
axunnaraaHg 3opuyncaH Cyypb OHOMNOOC ragHa MpakTUK 3eBremx Oonoscpyynaxag udyxan au
xonoorgonTon oM. BnaHun siByyncaH 3HAXyy Tecen Hb O33pX Yuir xaHgnara Hb GynryyoumnH yrcaa
3YWH OHLJION, 3KOMNOMMNH ambapax Hexuen, MoaepHusaun / opyunH yennH / 6onoH ypbaHusaumiH /
XOTXKUNTBIH/ HOMee 33par XYyYWH 3YWNYYA33C XAPXdH Lwantraamk Ganraar yHanax 60nomXK onrox
OariHa.  TecnuiH X3ParKyynanT Hb WKW C3O3BTAN O3NXMWH cypanraaHbl axnyyaram HUALSXK
barixaac ragHa, Opoc MoHron opHbl OpHbl XyyX34, ©CBep ye , 3anyyvyyablH eCenT XenKUNTUIH
OpPYMH YEWUWH 4YUr XaHanarbiH M3433MN133P  O9MNXUAH  LUMHXKISX yXaaHbir Gaspkyyrmk , [33pX

acyyanyyapbir LWMAABapnaxa 604mMTon XyBb HOIMIP opyyrx 6anHa.

6. Aya2Hanm
TecnuinH Xapankyyrnax s$BUaL cydanraaHbl y3yynanT MaTtepuanyyabir  uyrnyynax yun
axunnaraar OHOBYTOW 30XMOH Gawuryynax apra 3ywn, apra Gapunbir awwurnas. TecnuiH axnblH
XYP33HA cyanaay apAasMTaunH 6ar  MopdodyHKUMOHANb OHUSOMMMH WX OypaH uory cyaanraar

sIByynax apra 3yuH yaupaamx 00noBCpyyrk, Wanryyp y3yynantyyaunr raprax, mogenb 3arBapbir

TOOOPXOWITK 3eBnemx rapraB. bueunH MopodonorninH cypanraaHf, amHbl XeHOWUWH apyjachir

MoneKkyn FeHETUKUIH LLUMHXUAT33HUI Xapuny HOM3IraaXx opcoH.
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MaTepuanbIr LWMHXN3XA33 OYPCN3H BMYMX BOMOH OFIOH X3MXK33CT CTAaTUCTUKUAH apryyabir awiurnax,
YHOC3H NapamMeTpyyaunr TOOLOOMK, Bynar XOOpoHAbIH XapbLyyncaH aHanua Xumx, engep maragnan
Oyxui sanraar, T3Ara3puiiH Lap Xypaar TOrToOB.

7. MpaKTUK 30BNOMX.

OHaxXyy cyganraaHbl GMEUMH Tamup CMNOPTbIH YMIMIANA3P axunnax Oym gacrarmkyynardma,
GreunnH TammpblH 6arw, aMy  HapbIr TaTaH OposiLyyrnax, cypranT apra 3ynH 3eBneree erex. Ynmaap
CMOPTbIH CMNOPTbIH 6aNTranunH  Teneesnereer ©0OMOBCPYYyNaH X3pPaNKyynax Oyxun N WaTHbl CeKL,
Ayrynnad, wurwad 6arniH Garw gacramkyynard HapT  XUY33NMIAH XXUNUAH 9x3HA 60onoH Tercreng
( Hamap, xaBap) — XuUna X0€p yaaa, acBan ynupan Oyp, acBan anueaa AyHA, TOM MeYNerniH axXaHa
GONoH Tercreng 3HAXyy COpWn cyganraar SBYYySDK X3BLIYYIIOH,  TaMupYdblH - 3pyyn MIHAWMWT
63xKyynax, CNOPTbIH yp YaaBapbIr axvynax, amXunT raprax cypranTtbliH axnaa gyrHax 6010MXToN
6ornHo.
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MOHIOJ1bIH LUUIMU33 BATMWH TAMUPYUAObIH BUE BANAPbIH XONKUNT,
BANTIAMKUNTUUAH CYOANTAAHBbI AXIbIH YOUPOAMX.
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MOHIOJIbIH LUUIL33 BArMUH TAMUPYUYMAObIH BUE BANAPbLIH XOMKUNT,
BANTIAMKUNTUUAH CYOANTAAHBbI AXIbIH YOUPOAMX.

bonoecpyyncaH: [Jokmop (ScD), 030 npogpeccop, J1.['yHO32maa,
YET/LCypayynutH cydanzaaHsbi bae

3opunro. TamupungpiH 6ue 6anapbiH Xenkun, oue 6sanapbiH epeHXui
GANTIAMKUATUAH TYBLUMHT CyafiaX, 3p4aM WMHXUNTII, CydanraaHbl aXmblH 9X CypBarx,

GapMTbIH caHr 6askyynax.

CopunbIr asByynax 30XMoH 6anryynant

Copun Hb cymanraaHg XxampargardygblH 6ue 6angpblH xenkunT, 6ue 6angpbiH
BANTrAMKUNTUIAH 6ananbIr UNIPXMAIK Barraa XxssHanTblH TOOH BYOY YaHapblH Y3YYNanT oM.
Napaax cynanraadbl wanryyp y3yynantyyd Hb XyHuWid 6ue 6as10pbiH  xea2xuJl,
63/1M23/mHKUNM ©epUnH HacHbl 30XMX TYBLUMHA X3BUMH XYDKWXK Oarraar TooopXOWMmox
30pUSITOTON HOM.
CypanraaHbl axun Hb - cyganraaHg 6anTrax, - cyganraar aBax, - cyganraar gayycrax raocaH
ye waTTanraap aBargaHa.
CypanraaHbl yaupaamMmx Hb:

1. Bue 6anapblH ecenT XxenknuUMHcyganraaHbl yanpaamx,

2. Bue 6anapbiH epeHxmin 6aNTramKUNTUAH cyaanraadbl yaupaamkaac OypasHa.

OH3 Hb cyganraanf cyanaadviH ryynuaTraox YWN axunnaraanbl YHOCSH anxmyygbir
YUrNyynax, 3oxuuyyynax uurmnan 6onHo. CyaganraaHbl X3parnargdxXyyHUAr HAr OWnrontoop
axunnyynax Hb cyganraaHbl yp AyH 6oguton b6anx 6atanraa 6onHo. Cyganraang gapaax
3apumyyapir 6apumtanna. YyHA:

1. Cypanraa siByynax 3aaBpbir garax mepaex. OH3 Hb TYMBPWNH HangBapT YaHapbIr

xagranax 30punroToun.

2. TamupumngblH Tanaapx M3OJNNMIAT  LYINyyrmK, TaMUPYHbIT COHroX cyanaxgaa
aHxaapanTtan 6aKx Hb Yyxan. 3Oxnada TyxanH 6arMiH TaMUPYUHBLI OBOT HIP, KoL Hb
6naHkvMHA Ganraa acaxXwir Wwanraag T9Aradp COHrOHO.

3. CoHroracoH Tamupuugbir garyynaH ypbauvnaH O9nTracaH epeeHa cydanraar
AXNYYIHA. IxNaag Tammpungan xapuynTbiH xyyaac (cyaanraaHbl 6naHk) Tapaax
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4.

erHe. XapuynTblH XyyAac A33pX TaMUPYUMHbI H3pP, CNOPTbIH GarnnH Tepen, TepCceH
e0ep, TepCeH rasap, CMOpPTOOp XWUYIINNJK IXANCAH OGONoH wmrwass B6art opcoH
Xyrauaa, ambgpax OpuyvH .M. aHkeTag Gairaa acyymxua Tamupungaa eepcaeep Hb
Buuyymk GernyynHa. 3cBan cyganraaHbl 6raHKMiAr TyxamH GarviH gacrarmkyynary
GarwuniH Tycnamxranraap ypbayunaH 6ernyyrmk 605Ho.

CypanraaHbl Hexuen Hb BugHun cyganraaHbl apra oM. Ta cyganraa 9XNaxXuinH eMHe
Aapaax Hexuenuir 6ypayyncaH 6anx écton. YyHa:

(@) cypnanraa aBax TOHOI TOXEOPOMX, X3parnanad (bue O6ANApPbIH ©CeNT XenKUNH
cyanaraar aBax ©HOSP XOMXWUrY, OMEenH XWH XOMXKUMY, NEeHTMeTp, .M. ) Lwanrax
GanpnyynaH, 6ypaH axunnax opuvH Oypayynax;

5.

6.

MHroxasa apartan SMarTomrasap Hb Afrax epeeH OpyyrkK cypanraar aBax €CTOur
aHxaapHa vyy.

OH3 TyccaH 3aaBpyyabir HApUH garaxk, MeH cypanraaHg xampargax 6y XymyycTan
XamTpaH axunnax Hb OYpaH ryrnuag Mag3anan uyrnyynax rofl Hexuen oM.
CypanraaHg garax mMepaBen 30Xux cygnaavviH €c 3ynr 6apumTnaH, Maalaanan ery
Oy XyYHUI HyyubIr Xagranax, XyBUiMH Hyyuan XyHA3TranTan XaHaax, waapanaratamr
aHxaapaapan.

Cyanaayd T1a “CnopT 6anTtranunH TeBUWH® — I Teenesrk Garaa ydypaac cypanraanf,
OpONUOX 36BLUSOPNUAT M3439M9n erd By Xymyycasac 3aaBan aBax €cTon. Ta
cyonaavviH XyBbZ — M3439NNuUr OypaH rymuadT aBax Tanaap mMagax 6anx écTtom.
MHracHa3p Maaoannaa erd Oyin, XIMXMNT COpunTog OposiuoX Oyrh XyMyyCUMH
acyynTtag XapuynT erd, spunuax, eepunree ounryynax 60nomMxTon. axass, sucuiiH
Yp OyHr GonoBcpyyrX rapraaryn 6arixag, ypbauunaH AYrHonT raprax cygnyynaramng
XONXUIUT XaTyy XOPUrSIOHO.

Yanpoamk gapaax oyTautan. YyHA:

1. Cnopt 6anTranuiH TeBA 0YNXOO0C 3XN334 cyganraa OypaH ryiusg gyycax Xypranx
cyfanraaHbl HUAT SIBY, TOWM;

2. barniH axnary wurwas 6arnnH yanpanaratan yynasaag 3eBLUO6pen aBCHbl Japaa
cyfanraa xvinx 3aan TaHxXuMm, wurwadd bar, Tamupumabir 63nTrax, cyganraaHg
Tycnyynax TyxavH wurwdd  GarminH - gacramkyynard  6arw, 9mY,  9paam
LWUMHXWUIT39HWUIA aXnnTaHyyaTan yynaax siBl,.

3. Wwvwras 6arninH  Tamupumabir 6ypTrax xampyynax, Tannbap erex GOMOH aHKeT
Gernyymk Ma43anan yyrnyynax siBu;

4. TammpumngbIr XYMC33p Hb AMraX cyaanraaHbl epeeHs OpyyimK XyBLac Tanmmk
conuynax, 6ue 6anapbIH Xenknn, B3aNTrAMKUNTUIAH Cydanraar aBax;

5. bue 6anapbliH 6CONT XONKINNH XAMXUITISC rapaag TaMUPUUH 3aanaHg opx bue
6an4pbliH TaBaH YaHapbliH COpUI erex siBLy

6. Cyganraar aBCHbl Japaa TamupuMHaac cyganraaHbl 6rnaHkuH 093p Ganraa 6yx
acyynT, XOMXI3CWWH Y3yynantyya OypaH 3eB OGerneracyH 9coxuir Lwanraag
Xypaax aBax, X3paB AyTyy Oyloy y3yynatyyg ounnromxryn 6annaax 6uycaH 6on
cyfanraaHbl X3MX33C, TECTUWT ryrhudn yryynax, angaar 3acyyrk 3eB raprayran
Buruyynax ssy,.

Yanpoamkuir  eepunH ynn axunnaraanHgaa 6anHra awuvrnax éctom 6a siMap HaraH
9pranaasaTon, acyyx Togpyynax 3yun rapsan 6arviH axnardygaa xaHgaHa. Cypanraadbl
aBuag Tynrapdy 6onox 6yxuin n Hexuen Gauanbir HAr OypuynaH rapblH aenarag Tycrax
BONOMXIYM Ty HUATNAr HEXLONWIAT TOOL0X, rapy 60510X ron TOXMoNanyyabir OpyyncaH oM.
Ta [o93pxu 3apuvmM, OypMyyaunr smap 4 Hexueng farax MepAeH, cydanraaHbl 6oaut
Gangnbir xaHrax yyaHaac 6arninH axnardranraa 3eBrengeHse vy.
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CyaanraaHbl iBLbIH TOUM
Cyanaa4 parax mepaex anxmyyn

1. CynanraaHbl 6anTrax wart. CyaanraaHbl 6ar Wwuriiaa 6art o4Ho.

Barnnn axnary cnopT 6aNTranunH TeBUIH yaupanararanm yynsaag cyaanraaHbl
30pUIroo TaHWMLYYIK cydanraa aBax epee , 3aan rapryyrnx, cyganraaHg Tycnax
aacramkyynary 6arw, , 9p4saM LWMHXUIT33HUN aXunTaH, aM4  39pTMAT TOXMPHO.

baruiH axnary cyganraaHbl Tanaap 3aaBapyusiraa erHe.
BarnnH axnary 6ar 6ypunH cyganraar gyyccaHbl gapaa Lwanrax XyrasH aBHa.

S Cynanraanz xamparfax TaMmmUpyng, C3Tran 3yi, aHaraax yxaaHbl 6ycas, copung, opcoH baiix ECToii.

xamparaax
CYparyApir COHro

eCynanraaHbl 61aHK Hb OBOT HIP, TOPCEH OH cap 8/1ep, TOPCOH rasap, 6010BCPON, IPXIMK By axums,
amMbapax HexLen, amM BYNUAHIUWYYAMIAH TOO, ambapax HOXLeA, XOONNO0AT, COPTOOP XMU3IMNSAITN 3CIX
SRR M. acyyMKyyabir GernieHe.

J

*BUeniiH ecenT XerKInMnH cyganraar fOTyyp XyBuac byloy Makik, WEpT 33par asib 6010X XeHreH
XYBLLACTaN XIMMKYY/H3, MAMIIC XYMNCIIP Hb ANraNXK CyganraaHg opyyaHa yy? XapuH TaBaH YaHapbiH

Cypanraang, o M o o
SOTNEEIES  TeCTUIT 6INTMINNIAH XyBLACTan ryuusTraHa.

Tainax conux

N\

!

2 . Cypanraa aBax wat. A.bue 6anapblH XenkunninK cyganraa:

VIIUrest Bueniin
amMmbcrai epreHuni
raprax xypa XIMIKIICYY L
1 8w

bueniin
I'apbin atrax Oyciyypuitn
XY4 2101 XIMXIICYYI
10m

BueniH
BUemiiH ByTumiiH ©06X6H

cypanraa
B1oMMneaaHcMeTp, AaBXapraHbl

"Tanyra X3aMXK33Ccyya,
7w
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B. Brve 6angpbiH epeHxunin 6ANTrAMKUNATUIAH CyaanraaHbl COPUI:

BalipHaac

YPTaA
Xapamx

10m x 3

yAaa
X3P Fyix

lap pasp
CYHManT

3. Cypanraar gyycrax wat. Cypanraa Ayycaaj cydanraaHbl OnaHkaH naspxu 6yx
TECTUIH y3yynanT OypaH rynuyag, 3eB 6ernergceHunr wanraag xypaax aBax, XxapaB gyTyy
Gon TecTuir rynuyag yryynax, 6ernyynax.

1. BaruiH axnardy, cypanaa4yvnH axunnax 3aaBap

CynanraaHbl 6ar XapxaH axunnax MEHEXMEHTI3 apunuaag (6armiiH axnary 6a 6arniH
rmwyya ) xyemapnargcan “ CyganraaHbl XaCarT’-4, 04COHOOP cyaarnraa 9XJSaHa.
Barnnn axnary: Cyganraar 30XuoH banryynaxgaa gapaax axust eeprumr ryiuadTrana. YyHa:
Wwwras G6arviH yaupanarag cyganraaHbl 30punrbir TaHUNUyynax, cygnaadug axunnax
bonomxunr Bypayynax, cyanaadug caagaryym axunnax 30pusiroop OMnromxkryn 6aviraa
3YWNUIAr Toapyynk erex 33par 6onHo. CyganraaHbl HaNKUA 6arniiH axnary rofifiox eeparTan,
GarviiH rmwyyasa smap Har 9pranaas, caHan 3epyun rapean SUCUrH Wnnanir 6arnimH axnary
rapraHa.
Cyanaau: barniiH ruwyya Hb XaMTpaH axunnax, cyganraaHbl ABLbIH aXUrnanT, cyganraaHbl
XoparnargaxyyHunr  ©ypaH 3eB  awwurnax. Cypanraadbl  y3yynanTtyyass ©OnaHkaHgaa
raprautan, 3eB OUYMX, X3PIB XINCIH Y3YYNINTUAT OYTYYy COHCCOH 60N XaMxka3 aB4 bGanraa
CyOnaayunH axnbIl Hb 30rCOOX, faBnax acyyx, eepee Ayp M349H Taamarnax oumumx
BGonoxryn, 6arninH axnarduinH 3aaBpbIr Jarax Mepaex ECToun.
CypanraaHg COHrorgcoH TaMUPYUHT eep TamupunHaap conuxryi. Cygnaady COHrorgcoH
TaMUPYMHT cyganraang GypaH, aMmxuntTanm xampyynax eepartan.
2.1. Cypanraar axnaxd33C 6MHe Laapafaratan Oyxuin n x3parnargaxyyH, martepuanaa

aBcaH acaxuir, MeH axunnnax 6ariraa acaxuir Hartnaapan. YyHa:

» CypanraaHbl 6naHk.

» bueniH ecenT xernknuuHcyganraar epee TaHxuma, XapuH 6ue OGangpbiH
OaNTrafmKMNTUAH Cyganraar crnopT 3aasn, 3cBan Tanbang asaxaap ypbAvvnaH
6aNTraH3. AHTPONOMETPUIH XawMkunTunr 18-20 xamMuiH gynaaHTan, rapanTyynar
cauTan, WwanaH 033p XMBC O9BCCOH TOrw ragapryyrtaun, XaHblH TONbTOW ©peeH,
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36BX6H O0Tyyp 6OrMHO emaTan Gannrax XunHI. XOMXKUATUAT ernee OGOCCOHbI
Aapaa, erneeHuin XOOSTHOOC XOWW 2-3 uarMnH gapaa YOPWUAH rapang XWX Hb
TOXMPOMXKTOMN.

» CypanraaHnbl 6arax XxaparnaraaxyyHyyn /OHaep XOMKurd, OMEUH >XUH XIMXKMUIY,
NeHTMeTp, AMHaMoOMeTp, NUKNOYMeTpP, cekyHaomep, y3ar, 6an, wyram, LWoxown, rap
apuyTrary r.m./

» Cypanraang oponuoryva A3c gapaasniaH TOMproop XamKyyraxag 30puyrk, Garax
Bypwiir XoopoHA Hb 3anTan Ganpnyynax.

» Hoar GaraxviiH XaMXUNTUAr  aBaxag XO0Ep XyH axunnaHa. Har Hb X3aMXuX
Y3YYI3MTa3 Xanaxa, Heree Hb cyaanraanbl xyyacaHg 6uyHa. CyganraaHsl rywyyH
Oyp ©6p eepCannH X3PIrNaraaxyyHasa xapuyLaH Lwanrax.

2.2. CypanraaHg xampargax TammpyvMHaa COHrooA, 30puynanTbiH CyganraaHbl epeeHA
9pIrTar AMIAITINIIIP Hb ASNraH aBYMPY, XIMKUNTI 30PUYITK XYBLChIr Hb CONNYIIHA.
2.3. OH9 yen cypanraaHbl GnaHk Oyly cyganraaHbl Xyyacbir 6ernexen Har XyH

Xapuyuax cydanraan xampargax Tamupuugaac xapuynt aed, Gernexx agyycaapg

TyXalH TaMUPYUHA erHe. OCB3If, Lar XaMH3X YYAHI3C, ypbadnnaH wuridd 6artam Hb

TOXWPY Jacramkyynard HapT Hb GraHkaa ery eepcaeep Hb acyymkaa 6ernyyncaH

Bamx 6onHo.

2.4. TamupuuH Byp eepcaunH cypanraaHbl OnaHk xyyacaa raptaa 0apuH X3MXKUMY XyH

A33p umpHa. Cyanaay TyxallH TamMMpyuHbl OBOP H3PWIr naBnax acyyraag TyxaunH

TaMUpUnHbI Xyyaac MeH acaxuir TogpyysHa.

2.5. OxHuin 3 - 5 TaMUpUnH Xyyacaa GapuH HIM HAr XAMXKUIY 0933P OYHO. ©epeep xanodan
HOr TaMUPYNH Hb OMENNH eHOep XAMXYYIK Oanxag, Heree Od9Xb Hb OUEWH XWH,
OvonmnegaHCUMETPUNH Y3YYNanT, rypaBgaxb Hb - OycneepuiH Toupor, 4 03Xb
cyanyynard — eexeH gasxapra, 5 gaxe cyanyynardy — apTepuinH gapant, nynbc, rapbiH
aTrax xyd, YyWurHbl ambCran raprax xypgaa nuknoymeTp Yraax HAOroH 3a9par 3 - 5
XOMXUNT aBargaHa. Har xamxunTt gyycaag, 6naHkaHgaa OuuyynaHryyT TamMupuyuH
xyyacaa 6apuag, 6anpaa convH gapaarmiH XaMXUNTUNH epTeeHd O4HO. VIHMaX 5 - 6
TaMUpyunH, 5 TepnuiH 34 - 44 X3MXUNT 33par xmnunrasag gyycaxag 8 - 10 MUHYTLIH
Xyrayaanpg sisargaHa.

2.6.OXHUN TaMUPUUH X3IMXKYYIDK Ayycaad rapaxag fgapaarviH TaMUpuuH anb X34WNH
XyBUCaa TaumK 63NTraH, Wyyn YPrasbkiaH XaMXKUATI OPHO.

2.7.CypanraaHbl siBUAL, siMap Har acyyaan rapraxryiH Tyng TaMmupumg ypbauunaH OWmrox
TYPraH Lyypxaun xyBLcaa CoSix, acyyMxuHaaa Lyypxanm xapuynax xaparton.

2.8.0OMarTar Tammpung XaMKyyImk gyycaag xXyBucaa eMCCOHUN gapaa cyganraaHbl epeeHs
APYUYYLNNT OPYYIHa.

2.9.XapyH ©6uve 6angpblH 63NTrA/MKMATUIAH TYBLWKWH TOITOOX TaBaH YaHapblH CypraH
XYMYYXKYYJ19X COPUITBII MIPTIXKITUAH MIPraXnuiH gacramkyynard 6arw aBHa.

2.10. TaBaH 4aHapblH copun erex cyanyynaryvg ypbauuncaH 6anTronninH  Bytoy
30puynanTblH XeHreH XyBLac eMcceH 6anHa.

2.11. OHAOXYYy TeCcTuir apaxaj TyxauhH wWurwad 6arninH pacrarpkyynard, 39cBarn
M3PraXknuiH cyanaad 6arw Hap 30XMOH Banryymx sasyynban OHOBYTOMN.

2.12. Cypanraar MeH O33pXUH aaun TOMPrurH apraap aBHa. HaraH 33par 5 XaMKunTuimr
aBax bonowmxTon. ©epeep xanban Tamupunabir 5 6ynar xysaaraag 1 OynrunH Tammpung,
GanpHaac ypTtag xaparx facran XUmK Xap XON XaparCHaa Xamxyyrxk banxag, 2 — p
6ynar Hb 10 M x 3 ygaa rynnT xuix, 3 — p 6ynar Hb ysiH XataH wanryysmk, 4— p 6ynar Hb
rap 493p cyHuax, 5— p 6ynar He 1000 m T9CBa3p wanrax rynntag opHo. [acranaa
rYMUaTraXx Ayycaag TyxanH 6ynrminH Tamupyug 6anpaa conbX, gapaarunH gacrasbliH
YPTYYH 433D OUYUXK COPUM NYRNLITIIHI.

2.13. Har TamupuumH Har gacranbir xmnxag 15 - 20 cekyHAa 3apuyyriHa.
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2.14.Bbyx XOMXUNT34 OPCOH 3CIXUIr cypanraaHbl 6arMinH HAr rMWyyH Lwanraag xypaax
aBHa. XapaB AyTyy 60n, rynuaanraXK XaMxyyJsHa.

3. TamupumabiH 6ue GANAPbLIH XONKun, oue 6ANAPbLIH 63NTIAMKUNTUAH cyAanraaHbl
COpUnbIH A3MMr3P3Hryn 3aaBap

CopunbIr AByynax 30XMoH banryynant

TecT (copwun) Hb cyganraang xampargardablH 6ue 6sanapbiH xenkun, 6ue 6anapbiH
BANTrAIMKMNTUINH 6ananbIr UN3PXUAIXK Bariraa XxssHanTblH TOOH BYOYy YaHapblH Y3YYNanT oM.
Napaax cypganraaHbl Wanryyp y3yynantyya Hb XyHuid 6ue 65710pbIH  xe2xXuJl,
63/1Mma23/mKuUnIm ©epunH HacHbl 30XMX TYBLUMHA XOBUMH XYDKWXK Oarraar TooopXOMmox
30pUSITOTON HOM.

CypanraaHbl aXun Hb - cyfanraaHg 6anTrax, - cyganraar aBax, - cyganraar gyycrax
r9COH ye WaTTanraap sisargaHa.

CypanraaHbl XYCH3ITUNH XaMrMnH 3X3HAO OBOI H3P, HAc, XYWC, TOPCOH OH cap eaep
r.M. acyynrtag YH3H 3eB raprayran ouumx xapuynaxag 6arw, cyanaad Hap aHxaapHa yy!

bue 65n0pbiH xe2xnulH copusbie Byx cyanargardaac aBHa. VIHraX aBaxgaa apartau,
9MIrTal cyanardgardgbir XaMT XaMXKUXK BONOXryn, 3aaBan Tycag Hb XaMXUHA.

bue 6sn10pbiH 635 1M23rKUNMuUlH copursblz TaMUPYUObIH HAc, XYMCI3C Xamaapu
anraBaptav aBHa. CypanraaHbl axnbir GUennH TamupbliH 3aan 60MnoH ragaa CROPTbIH
Tanbang 30xuvoH Bauryynax Hb 3ynTton. CyganraaHg xampargax 3anyydvyya Mank, 6ormHo
eMOTIN XOn HYLIF3H33p 6me 6AnApbIH XONKITUAH X3MXKUATI OPOSILOHO.

Bue 6AnApbIH G3ANTHIMMKUNTUUH cypanraaHg 6veniiH TaMypbiH 3aanang noaBorik,
cnopTbiH 60rMHO empa, XanbTupAarryi CnopTbiH rytantan (kegw, nyys), ragaa Tanbang

onennH TaMupbiH eMa Lamu, CnopTbIH ryTanTa|7| OpoJiloX Hb TOXI/IpOM)KTOI7I.

A. Bue 6ANApPbLIH XONKITUAH copunyyna

BueninH ypTbiH XaMK33cyya:

Xap3ena20axyyH: OHOepP XIMXMUIY

Apeaynarn: AHTpONOMETPUINH XOMXK33CYyaumr
ByHakuiiH coHrogor apraap aBHa. YyHg: OpouH uar (1),
YHrynseepuiiH uar (8), MepHui uar (9), MNapbiH XypyyHbl (20),
TawaaHbl eMHe 0334 uar (15), Ymaards! yar (16) (3ypar 1).

bueuliH 6aupnan. bBbunes Gapuxry TarBaH 30rCOHO.
TonronH OGanpnanbir  WMHXUXO039 WX OUeTanras Har
wyramaHg Oawvraa acax, 3yyH OapyyH TUMLIS3 xasaucaH
3CIAXMII TOLOPXOMMHO. OXNa3g Xaxyy Tanaac Hb gapaa Hb
Uar ypaaac Hb WMHXMHA. Mep eea Har wyramang 6aviraa
9Cax, 3yyH OapyyH MepHuI epreH agunxaH 3cax, gan Hb

3ypar. 1. AHTOPNOMETPUIAH UIrYYA




AanaBd M3T CIPAUNCIH ICOXUIAT (QanHbl eHuryya, AOTop TanblH 3pM3ar HypyyHaac 3auTtan
A9pBUINK XeHaun 6arpnacHaac 6ok ganaey MaT xapargax 6ereeq aanHel OOTyyp XypyyHbl
y3eep Lwypryynymxaap XeHaunTan GariHa) y3Ha. HoMxoH 3orccoH Bangantavraap (HyaHun
NPM3r, YAXHUIA CITIPXMIA JAMPYYIDK Wyram TaTaxag wanrtan napanens 6ainxaap ary, 30rccoH
Galix) LwanHaac TONroMH OPOKH L3I XYPTan XaMxXuHa. 3ypar 1.1.

1 MM XYpTan HapuirBYnanTamraap XaMmxuHa. 1 cyOnaedaza4yud 3apuyynax xysayaa: 1-
2 MUHym

BueunnH epreHuin xamxkaacyya:

Xapsenaz0axyyH: ByayyH umpkyns , rynragar umpkyrnb

bueudH 6atpnan. Buea OGapuxryn TariBaH 30rCOHO.
MepHuii rony Gytoy guameTtp ( 6apyyH 3yyH MOPHUIN XOEp LUIruiiH
XOOpPOHAbIH 3ai), TaasHbl AnameTp ( TaasHbl GapyyH 3yyH XO0ép
LUSrMNH XOOPOHAbIH 3aK) , LU33XHUN XeHANeH (transverse) guameTp
(udakHUIK BapyyH 3yyH TanblH 3 gaxb XaBupraH 033p Ganpnax
XO€p L3rMH XOOPOHAbIH 3aKn) LU3adXHMKM  XaxyyrunH (lateral)

anameTp (eBYYYHUIM [004 Uar, 2 AanHbl rofibiH HYPYYHbl LUSMMIAH
XOOPOHAbIH 3aM).

MeH OGyryn, Toxon, eBger, LwaraiH YEHWIN epreHr rynragar
UMpKyNb Garaxaap XaMkuMH3. 1 MM XypTan HapunBynantarraap
XOMXUHA. 1 cyOnazdazyqud 3apuyynax xy2auaa: 1-2 MUHym. -

BueuliH XuH (Ke) 3ypar. 3. l'yaragar uMpKyab

X3p32n320axyyH: XKuH Xamxury

bueudH 6adpnan. CyanargardMir 3MH3MTMAH XUH OONOH 3MEKTPOH XWUH A33p arL
XapX, Xe4enreeHrym 30rcooX Xamxmnua. 0,01kr xypTan HapunBynanTanraap XaMmxuHa.

1 cydnasdaayud 3apuyynax Xxyeauaa: 3MHIM2UUH XUH 033p 1 MUH, 3/IEKMPOH XUH
033p 10 - 20 cek

BuennH XNHrMmH uHaekc. XapaenazcdaxyyH: TOMBEO

Apeaynan: CygnargarduiH OMEeninH XXUHIMAH NHOEKCUIAT Aapaaxb TOMbEOT alunrnaH TOOLHO.

BueutiH xuH(ke)

BXU =

BbueuliH Oupep(m)+bueuliH Ounep(m)
Bueuitn ©6X6H 0asxapzvii Xamancracyyo (mm)
Xapaena2daxyyH: Kannunp 6arax

GueudH 6adpnan. bues Gapuxryn TamBaH 30rCOHO.
Kannunp 6araxuiir awmrnaH Hypyy, rapbiH 6yranra, wyy, rys,
WnN63 39p3r XaMXKIICYYANNT aBHa.

1 MM XypTan HapunBuYnanTanraap XaMXuHa.

1 cyonyynae4ud 3apuyynax xyeauaa: 30 — 40 cek

BueutiH 6ycneep motpoe (MM)
X3paanazdaxyyH: XyngaacaH 60noH gaaByyH MeTp.

bueudH 6aupnan. CyonargardunH L33KHUKA ToWpor

XAMXMXA33 XynaaacaH 60MnoH gaaByyH MeTp awurnaHa.

3ypar 5. JleHTmeTp
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Cyanargaryuiir TanBaH yea XaMXUxXA3d TOAHUNT O3C AapaariaH ToO TOONYYITK XaMXNX
Hb WITYY TOXMPOMXTOW. LI93aXKHMIA TOMPOr XOMXKUXO33 3pyyyauuir  Odandbel J004 eHuer,
OBYYYHUA OYHOYYP XOXHUA TOBY JanpyyrnaH XOMXKUNT TYWUSTI3H. OMIrTanyyyaumnr
XOMXKMXO33 XOXHUA 0934 Tanaap XOMXKUNT XUWUHI. TONMOWMH TOMPOr  XOMXKMXO33
cyanargardmiH garaHbl 605I0H XeMCerHui TeBrep Xacruir ganpyynaH XaMKUNT rynuadTraHa.
MeH 6yranra, wyy, Oycanxumin, erser, rys, Wnnba 33prmnH TOUPIrUAr XAMXKUHI. 1 MM XypTan

HapurBYnanTanraap XaMmxuHa. 1 cydnazOaa4yul 3apuyynax xyeauaa: 20 — 30 cek

HamanTt 6onrox 6ue 6anapbIH yun axunraaHbl copun aBoan:

rapbiH ameax xy4 (ke)

X3p3aanaz20axyyH: MapblH Xy4 Xamxaar Tycran 6arax (guHamomeTp)

bueudH 6adpnan. 50-100 xypTan Kr 3aagar baraxaap XaMXUNT XUAXA33 cypardymur
rapbliH angcaH 6angnaac capByyraapaa Xy4Tam aTrax rapaa Hyramk 6onHo. baraxHbl 3yy
3aacaH Kr-r TaMaarfiaH TOOLHO. 2 Kr XyPTan HapumnBYnantTanraap XaMmxuHa.

1 cyOnaedaz4ud 3apuyynax xy2auaa:1 2apaap amaaxad 10 cek X 2 ynaa

YywuaHbl ambcean 2apaax xyp0o ( 1/MUH)

XaparnargaxyyH: CNMPOMETP 3CB3AST NOPTATUBHBIA NUK(NOYMETP FAC3H Tycram 6arax
BariHa.

GueudH 6atpnan. bapyyH (3yyH) rapbiH XypyyHyyaaap 6apbX, ambcranaa ryH3ruin a4
Baraxur amaH OTpoO rynuag opyyficaH bananaac araap opyynaxrymrasap XyyTtanm xXypaaH
(oruom)ynaaHa. barax O93p rapcaH TOOH Y3yynanTyyauir TamMaarnana. 10 n/mMuH xypTan
HapunBYNnanTanraap XaMxuHa.

1 cyOnyynaea4yud 3apuyynax xyeauyaa: 10 cek

BuoumnedaHcumempuliH 6ymay 3yUH cydaszaa:

XaparnargaxyyH: “Megacc —ABC” 6uommnenaHcumeTpuini baraxxaap 6ue maxboguiiH
OynumH, ©eex, MO9BXTAN 34 3CUNH 3I3M3X XYBUWI rapraHa, Xamxyymk Ganraa xyHun 6ue
X3BUIH y3YynanTTan apyyn 6anHa yy, acBan yBYTanN 6aiHa yy? OCBaN TaMUPYUH XYHUIA TYrc
6ue maxboapb HGanHa yy raarvir rapraHa.
bueuliH 6alpnan: TaMUpYUH 30puynananTbiH KylleTKka OPOH O33p 49333 XapX TanBaH
X3BTAOHI, GapyyH rapbir 61eaac 45 xamaap xonayyrk 6anpnyynHa, sMap HoraH TeMep 3431
Buepn orip Barix écryi. baraxkHbl axunnax Tycran 3aaBpblH Aaryy XaMXKXUNTUIAT ABYYIHA.

1 cyOnaedazyqud 3apuyynax xyaayaa: 1-2 MUH
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B. Bue 6sAnApbIH YaHapyyAblH XONKIUAH (03NTr3/HKUNTUNAH)
copun
CypraH XymyyXyynax TECTUH cyaanraar siByynax XsHanTtblH facranyya Hb anb 6050x
9HIMIAH, M34233n3n aBax OGonomxTon. buewiiH TamupbliH Garw, cygnaayng ypbadunaH

HyxauTan 63nTraXx TYYHUIAr 30XMOH Banryynaxag YvMrnaHa.

Xypa: 50 M rynnT (cek).

OH3 TECT Hb XYPAHbl YaHAPbIH XYDKIMIAT TOOOPXOMIHO.

X39p3213203xyyH: CEKyHOOMED, LUYraf.

[ydysmeax apea 3yu: Tamupuungbir 50 MeTpUMH 3ang FYWnraXx XypaHbl YaHapbIr
TogopxonnHo. Cygnargaryvir USHrangax XypaanaH, O6uennH TamupbliH Tanban, Tarw
TanbanTtan rasap rynnrana. ['ynx Tanbanr ypbgyunad 6antraHa. Cyanargardunr rynxumiH
©MHe 3aaBan 6ue xanaanT XuhnraHa. byx oponuordng Hb 6epUNHXYY XaMrMH 0334
Xypaaap (ypangyynax xanb6apasp) rymx écton. "AHxaap !" komaHgaap rapaaHbl LiyramHbl
apa 6ocoo rapaaHaac "Mapw !" komaHg OOMOH LWIYrANWMWH  OOXMOroop rapaaHaac
XypATanraap rapy ryncHasp XaMkunT 9xnax 6a 3anraa OypaH ryimx gyycracaHaap XOMXKUAT
30rcox cekyHgomepuiriH 0,01 cek xypTan HapurBYnanaap xyragaar XaMXuK TAMOIIN3HA.

Ha2 doop 6 cydnasdazqud 3apuyynax xyaauaa: OyHOxaap 15-20 cek

Xyu: ap 033p cyHuanm (ydaa) OH3 TECT Hb XYYHUI YaHapbIr TOLOPXOMITHO.
X3p3anaz20axyyH: Tarw ragapryy 6yxuii wan, maTpac, X1BC.
lyiusmeaax apeaa 3yd. Cyanargaryunr rap A33p Hb CyHWanrax, XYYHUW YaHapbir
TogopxonnHo. Cyanargardy rap 4aap TyncaH 6ananaac rapaa Hyramk, TOHUANTIX gacranbir
rYNU3TraHa. XaMrminH OSIOH yaaa XMUACHI3P XAMKUNTMIr ToouHo. Cyraa xaByYuH gacranbir
MYMLUITIOHD.

1 cyOnaedazyud 3apuyynax xyeauaa: XameulH 0330 Oasmasimaap Xamxodg myirl
3apuyynax xyeauaa mooopxoulsioxod XxyHOpanmal 6onoey 1 ydaasulH CyHUaIM Hb
OyHOXxaap 2 ceKyHO33C 4 Xypmarn CeKyHO ypaaxundae.

YsAH xaTaH: FluMHacmukuliH caHOan 033p 30c200 batidnaac 6exulinm (cm ).

OH3 TECT Hb BUENINH EPOHXNIA YSIH XaTHbI YaHaPbIr TOAOPXOMITHO.

X3paanazdaxyyH: XyndaacaH 60510H OaasyyH memp.
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Iydyameax apea 3yd. Cyanargard ruMHACcCTUKUMIAH caH4an 433p TAMAJINAC3H 3ypaachir
awmrnaH  rytanrynraap Xoép xenuuH ycrun xoopoHa 20-30 cm 3anTanraap 33paryyyriaH
30rCOHO, rapblH anraa AoOW Xapyy/bk yparwaa rynryynaH 6exuinHe. XamMrmiH p[asag
XOMXK33raapaa 6exminceH rax y3coH Tap Ganpnangaa 2 cek opyMMm TOITOX yen caHAanHbl
NPM3raac AOOW YyHXyynaH OarpnyyncaH xyngaacaH O60MnoH JgaaByyH METPUIH
CaHTUMETPUAH X3MXKOOPUNT aluUrmiax, XeNUnH YrHbl TyBWMHrAdC "O" TamMaar Toouoosmk
rapblH XypYYHbl Y306p X3Car XypTan GexXvinTUAH YHOCIH XIMXUNTUNM XUMNHI. 3ypaacHaac
XYPYYHbl Y306pUIAH XYPCIH XIMXKI3r TOOLOOIDK XOfMMNH yNHaac ypar WUnyy Xamxkaar (+)
3ypaacaH XYpPaxryh OyTyy XOMXK3ar (-) rox TamaarnaHa. bexuiixen xenee Hyranaxryu
eBereepee ary 30rccoH 6arHa. 1,0 cMm HapunBYnanTanraap XaMXmHa.

1 cyOnaedaz4ud 3apuyynax xyaauyaa: dyHoxaap 10 - 30 cek

TacBap: 1000M rynnraxk epeHXmmn T3CBIPUNAT TOITOOHO
X3p3aanaz20axyyH: 3opuynanmeiH masw manbad, 3am, wyaasn, mye, ceKyHOomep.
lyduysmeax apza 3yu. Cypgnargardniar 1000 mMeTpuiiH 3ang ryrWnraXx TACBIPUIH YaHapbir
TogopxonnHo. Cygnargarygpir L3HMAMA3X XYp3anaH, 6vewiH TamupbliH Tanban, Tarw
TanbanTan rasap rynnroHa. YpbayunaH 3anH XaMKaar TycramnaH TaMaarnaH 6anTracaH 6anx
écton. N'ynraxminH emHe 3aaBan 6me xanaanT XMANTaHA3..
cygnargardguir copun aBaxaac emHe 500, 1000 m 3ampg rynnrocoH GanHa. OHS Hb,
ererceH 3ang eepuviH xypdaa 3eB TOXUPYYSDK rynx uyur 6apumxkaa 6onHo. Cyanargard
"AHxaap!" komaHgaap rapaaHbl WyramHbl apg 3orcox, "Mapw!" komaHg 60MfOoH LYranuinH
AOXMOroop rapaaHaac xyparamraap rapd rynHa. lapaaHaac rapax yen XOMXWUITTUAT 9XI9X
Gereep 3auraa OypaH rymx gyycracHaap X3OMXUMTI39 30rCOOHO. XOMXKUATUAT CEKYHOMEPUINH
0,1 cek HapurBYanTam XaMXWX, TOMAIINIHI.

4-6 cyOnacdazyOble HI23H 33pP32 XIMXKUXI0 3apuyyrnax Xxyzauaa: OyHOxaap 500
mempm 3-4 muH, 1000 mempm 4 - 5 muH, 1500 mempm 5-6 MuH. [3x033 myxalH
cekyHOoMepuliH xamxux boromxooc wanmaaanaad Ha2 doop 10-20 cyOnasdazy 33pae 2ylx
60s510MXMOU.

ABxaamx cambaa: Xapx eytusim 10 m x 3 yOaa (cek).

OH3 TeCT Hb rapaaHbl Xypa, XyYpAHbl TACBIP, 66PUIAH XOA6NTOOHNA YUTTIINA3 6epUMITK
XypAnax, 30rcox, XOCnyyrx ryix 6arniraa xyHuin aBxaarmktan YaHapbir TOOOPXOWIHO.
X3p32513203XyyH: WYran, CEKyHOAoOMED.
l'yiusmeaax apaa 3yu:

TamMupuumablH rapaaHbl XypA, XypAHbl TOCBAIP, ©6PUMH XOLONTeeHUN YUIMaNad eepyunx,

XypAarxk, 30rcox, Xocnyyrx rymx 6arviraa 6arignaap Hb aBxaarmkran YaHapbIr TOAOPXOWSHO.
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CnopTtelH 3an OGywy Tanbang xoopoHaoo 10 M 3anTar XO0Ep 33parudd  LWyrambir
TOMA3rNaH3. "Mapw !" 60MoH WYranMnH AOXMOroop 39XHWUW Luyramaac XOoép Aaxb yram
XYPTaN rymx XenuiuH yn warnHbl 3ypaacaH 3aaBar Xypd 3proX ryimH rapaasbl wyram A3sp
NPX, O93pX YANOIUIAr AaBTaH rynuaTrasg byuax aproH 6apuaHg opcoHOOp Larninr 30rcooH
r'YMcaH amxuntbeir 0,1 cek HapumBYnantTavmraap XOMXWH TaMA3rnaHa. 10 meTpuinH 3ang 3
yhaa 033 33prumiH Xypaaap rynxgas 3eBXeH Har 1an pyyraa 3praH rynuyaTtraHs. XaBscapu rymx,
YCPaX, SH3 OYPUIAH TUILL 3Prax 30rcOXbIr XOPUIAOHO. XanbTpaxryn yntanm waaxam eMcex Hb
30XUMXKTOWN.

2 xypman cydnazdac4ylble 339p32 X3IMXKXUXI0 3apuyynax Xxyz2auaa: OyHOxaap 7-8
CEKYHO.

Tacpax xyuy: batipHaac ypmad xapatnm (cm)

Nx BrueninH fooa MeyguiH OUHAMUK XYYUIAT XAMXKUXIL 30pUyricaH TECT oM.

X3p3aanaz20axyyH: PyneTuk, gaByyH fNEHT, LLOXOM:

l'ydysmeax apea 3yu. bantrox 6angan rapaaHbl Wyram [39p xengee Gara 33par
3aKTan 39parLyynaH 30rcox ypariwaa anb 60mnox xon 3ang ycapy xapavHa. Oponuord xenee
ypbauMnaH Gara 39par Hyramk rapaa XoWlW Hb eprex yparwaa Gexuik 3orcox 6ariraa
Garignaac rapaa yparil CaBX XOEpP Xerneepee TYNXIK YCIPHI. TEeCTUINr ancoH HyxaHa byoy
300M16eH XepcC, NMMHACTUKUAH TaBLaH A33p YCapd, xapanx gastaHa. Oponuoruvg 3 ygaa
Xapamx XamrumH [[334 aMXuntbil Hb TOOLOOHZ aBd TamaarnaHa. 0,01 cm xypTtan

HapurBYNanTanraap XaMmxuHa. 1 cydnazdaa4yul 3apuyyynax xyz2auyaa:0yHoxaap 3 MUH.
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XaBcpanT 2

MOHTIOJIbIH XYYX3 ©CBOP YE, 3ANYYYYYOblH BUE BANAPbIH XOINXUNT,
BANTHAIMKUNTUMAH TYBLUUH TOFTOOX LWANTYYP Y3YYNANTYYN
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XyYCHarT 2.1. — HAAT cyanyyrncaH Xyyxag 3anyy4dyyabiH TOO

(cypanraaHbl xeTenbep 6ypuiH Hac, Xymncaap)

Bue 6AnApbIH XONKUNTUNT YHINAX s r S I
xeTenoéyp s 8 S o o a E i g.
Hac y — | a8 gc |SgfE I¢
BuennH yHOC3H OanrapaHrym IE '5- § © g 5 [ %
y3yynanrt xeTen6epeep e © g P
YayynanTt (70)
3 xamxunT +1 30 xamxkunT +12 1 6 5 3
TOOLI00J10X Touooson
A
8 169 0 0 141 141 0
9 243 25 40 221 221 0
10 284 68 59 275 274 0
11 348 62 59 340 339 0
12 405 96 70 334 334 0
13 475 142 108 468 468 0
14 499 167 139 487 488 0
15 374 138 112 367 367 0
16 418 132 101 407 405 1
17 310 139 122 299 297 21
18 486 486 164 486 204 50
19 356 356 125 356 87 56
20-38 572 572 225 572 309 239
byrp 4939 2383 1324 4753 3934 367
Q
8 238 68 11 176 233 2
9 264 83 52 229 262 1
10 270 87 55 235 269 2
11 358 98 60 315 355 0
12 418 100 66 375 412 1
13 447 98 70 414 444 10
14 495 141 88 433 490 7
15 409 123 80 359 406 9
16 364 80 57 334 362 18
17 345 121 103 324 344 13
18 412 412 54 412 93 26
19 311 311 94 311 29 41
20-38 488 488 254 488 82 119
byra 4819 2210 1044 4405 3781 249
HwuiT TOO 9758 4593 2368 9158 7715 616
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XyCHarT 2.3 — MOHIronbIH  Xyyxa4 ecep YeunHxHui (8-17 Hac) bue 6anapbiH

XODKUATUAH YHAC3H y3yynanT (X, S)

BueunnH ©Hpep, | BUennH xuH, BXU, Krim? u:ja)KHMﬁ
Hac N cM Kr TOMpOr, CM
X \ S X \ S X \ S X | S
A
8 171 123,2 7,54 25,0 4,49 16,4 2,20 59,5 | 4,10
9 254 128,3 6,71 28,6 4,82 17,3 2,13 60,6 | 4,49
10 278 134,3 6,59 314 6,78 17,3 2,77 63,5 | 547
11 330 138,4 6,96 34,2 6,87 17,8 2,58 66,5 | 6,04
12 409 145,2 8,08 38,6 6,91 18,2 2,40 70,2 | 5,68
13 458 152,3 8,88 44,6 9,10 19,1 2,77 72,8 | 7,20
14 521 157,3 9,61 48,6 8,79 19,5 2,27 75,8 | 6,52
15 370 162,4 8,80 52,8 9,85 19,9 2,51 776 | 7,04
16 427 166,1 7,50 56,2 8,43 20,3 2,28 81,0 | 6,50
17 277 168,8 7,12 60,8 9,97 21,3 2,84 84,6 | 8,11
Q
8 251 122,7 6,76 | 248 | 3,63 16,4 | 2,02 | 59,5 [ 4,52
9 261 128,9 745 | 278 | 512 16,6 | 2,11 | 61,5 | 6,91
10 273 135,3 7,35 30,5 4,85 16,6 1,92 62,9 | 7,81
11 362 140,7 7,90 34,2 7,05 17,2 2,62 66,8 | 6,41
12 422 148,0 7,75 39,3 7,20 17,9 2,54 70,8 | 5,92
13 459 152,4 8,01 43,1 7,65 18,5 2,39 74,2 | 5,67
14 487 156,2 7,26 47,4 8,13 19,4 2,92 76,7 | 5,63
15 401 157,8 5,88 50,2 6,73 20,1 2,49 78,4 | 5,75
16 372 159,0 6,07 52,3 6,42 20,7 2,42 79,6 | 5,65
17 330 159,0 5,79 55,1 6,96 21,8 2,54 81,3 | 6,29
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XYCHArT 2.4 — MoHronum 8-17 xyyxag ecBep YEUNHXHWNIA Brue 6anapbiH XenKUNT 63NTIAMMKUATUIAH TYBLUMH TOTTOOX YHIMNI33HUI Wanryyp
XYCHArT (nepueHTuUnbbiH apraap 6onoscpyynas: 10-p nepueHTMNaac goow 605 — XenKnunH aoopn TyBLWKH, 10-25-H xoopoHa 6on —
aaac al’sreep, 90—c gszsw 6on — 4334 TYBLUWH)

AyHpaac gooryyp, 50-p — gayHAax TyBWUH, 75-90-xoopoHs 6on —AayH

LWnHx d 2

TOMA3rN Mauw OyHpaac | Oynpa | OyHpaac Maw Mauww OyHpaac OyHpoaac Mauw
WH Hac poopn floon pooryyp x nasreep Srnep ©Hpep poof Foon pooryyp Rynpax nasreep OHpep ©Hpep
y3yynant Min <10 <25 50 <75 <90 Max Min 10 25 50 75 90 Max
8 - - - - - - - 107,4 1144 118,3 124,5 128,7 131,3 134,3

9 123,3 126,0 127,0 132,0 137,5 144,3 144,5 118,0 121,0 1247 130,3 134,9 138,4 146,0

10 123,0 127,5 131,0 136,0 139,0 144,0 154,0 120,0 127,5 131,0 135,7 142,6 146,1 159,5

BueniiH 11 130,0 136,0 137,9 141,0 146,0 150,0 160,0 119,4 131,2 136,0 141,6 146,6 150,9 158,8
12 127,4 137,5 142,0 146,0 152,0 157,5 162,0 135,0 141,3 144,0 149,8 155,1 159,7 166,1

©Hpep, 13 128,5 141,0 146,0 152,1 159,5 164,0 177,0 141,4 1449 150,4 156,0 159,4 163,6 168,1
CM 14 129,5 143,8 150,2 158,0 165,0 171,0 181,0 136,0 148,3 151,5 155,9 161,3 163,8 178,0
15 131,0 150,6 158,2 163,5 170,5 177,0 186,5 144,3 150,4 153,8 157,0 160,8 163,6 172,0

16 150,4 156,9 162,5 167,0 170,5 175,0 183,0 148,0 151,5 156,6 159,7 163,6 169,0 172,7

17 149,6 157,0 162,3 166,4 172,2 179,0 186,0 146,8 153,7 155,7 161,8 164,6 167,5 171,2

8 - - - - - - - 17,5 18,9 21,6 24,3 26,9 29,2 34,2

9 21,6 23,8 26,5 29,0 32,6 47,0 51,7 20,3 21,5 23,7 26,8 31,2 36,1 440

10 21,1 244 26,8 30,0 35,4 39,1 59,7 22,6 25,0 26,8 30,1 36,8 42,0 64,6

11 28,0 28,7 30,2 34,4 39,0 46,3 63,8 22,5 26,0 29,9 34,0 40,6 47,3 53,3

BuennH 12 27,0 29,9 34,4 38,2 42,7 50,9 62,2 25,2 31,4 35,4 39,3 46,4 52,4 61,4
XWUH, Kr 13 25,2 33,6 37,2 43,8 53,2 60,5 92,9 31,6 36,1 40,5 449 51,6 55,8 66,2
14 23,6 37,2 41,8 48,4 55,9 62,2 83,0 34,2 40,0 43,7 48,1 54,7 59,0 73,3

15 25,0 411 45,9 52,6 60,5 67,7 89,9 35,6 42,5 46,4 49,3 55,1 63,0 71,0

16 42,7 48,0 51,3 56,2 63,0 71,8 81,4 40,1 46,3 50,4 53,6 59,1 63,5 73,5

17 41,5 47,6 54,0 59,9 66,6 73,2 122,1 46,3 49,9 51,6 56,5 62,0 68,0 75,3

8 - - - - - - - 12,8 14,4 14,7 15,5 16,8 18,0 21,3

9 14,2 14,9 15,4 16,3 18,0 24,5 247 13,0 14,2 15,0 16,3 17,9 19,3 22,8

10 12,9 14,2 14,8 16,1 17,7 20,6 25,6 13,4 14,5 15,4 16,6 18,3 20,7 25,4

11 13,9 15,3 16,1 17,2 19,4 20,8 27,3 12,8 14,6 15,6 16,8 19,2 21,2 247

BXW, 12 13,2 15,4 16,5 17,6 19,0 20,6 26,6 13,3 15,1 16,3 17,6 19,9 21,9 247
Kr/m? 13 13,7 15,9 16,8 18,8 21,6 25,3 36,2 15,3 16,0 17,3 18,7 20,7 224 26,1
14 14,1 16,9 17,9 19,2 21,4 23,2 29,4 15,0 17,0 18,3 19,7 22,0 23,3 27,8

15 13,2 16,2 17,5 19,3 21,8 24,5 36,3 15,0 17,7 18,5 20,0 22,0 249 30,4

16 16,4 18,1 18,8 19,9 22,6 25,3 27,8 16,1 18,7 19,7 21,0 22,7 24,0 26,1

17 15,6 17,7 19,5 20,7 24,1 26,4 37,5 17,5 19,1 20,3 22,5 23,9 26,6 26,9

52




XYCHIIT 2.4-H yprarmknan

g 2

TS,\I;IU ,EI,MSI-:)I:I(VIH Hac Maw foon Oynpaac | OyHpa | OyHpaac OHnep Mauw Mau foon HyHpoaac [yHnax HyHnaac ©Hae Mauw
y3yynanT poos, aooryyp X nsareep ©Hgep poon aooryyp asareep p ©Hgep
Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max

8 - - - - - - - 52,0 541 55,7 58,2 61,4 64,1 71,8

9 56,3 57,0 58,0 60,0 63,5 65,3 66,1 53,1 56,7 58,7 61,5 65,4 71,6 79,0

10 56,0 58,5 61,0 63,1 66,1 69,4 78,8 55,8 59,2 61,8 64,4 70,3 76,0 92,0

11 52,0 61,6 63,1 66,7 71,7 76,0 93,9 56,0 61,9 64,3 68,1 73,5 80,0 854

LlaaxxHni 12 58,5 63,0 65,4 69,5 76,0 79,6 98,0 53,8 65,0 68,4 73,1 77,5 81,3 90,2
ToWMpor, CM 13 53,3 64,5 69,9 74,0 80,0 85,5 104,5 47,0 68,2 72,6 76,2 80,0 83,0 91,0
14 53,3 68,0 71,8 76,9 81,0 87,0 97,0 67,1 73,1 75,3 78,1 82,8 85,0 92,3

15 57,3 69,7 75,0 79,0 84,6 88,9 98,0 69,0 74,1 75,6 78,0 82,5 87,5 95,2

16 56,0 72,8 76,6 80,9 87,5 92,0 110,5 73,7 76,0 78,5 81,1 85,0 90,3 98,0

17 68,0 76,4 80,1 83,8 88,9 93,8 122,0 76,1 77,5 79,9 82,6 86,4 90,0 93,4

8 - - - - - - - 50,3 55,3 58,0 61,7 63,4 66,3 70,1

9 57,1 58,1 61,0 65,9 68,0 71,2 72,7 56,2 58,4 60,9 64,5 67,7 70,1 73,4

10 57,2 61,2 63,6 66,1 68,7 72,6 85,5 54,3 59,8 62,6 67,5 70,3 73,0 76,2

Nx 11 60,6 63,3 65,7 68,2 71,4 75,5 88,8 56,0 62,0 65,2 69,6 73,3 74,4 80,1
BUeHMi 12 56,1 62,2 66,8 70,8 75,2 80,1 91,5 61,4 65,8 69,1 73,1 76,2 78,8 82,4
ypT, CM 13 61,1 65,5 68,9 72,7 76,7 80,8 93,4 68,0 70,4 72,7 75,8 78,6 81,6 84,4
’ 14 60,4 65,1 68,6 74,9 80,5 85,1 98,8 65,5 67,2 70,3 75,3 79,6 81,8 89,8

15 61,0 67,7 71,5 76,5 82,1 86,2 92,0 65,6 68,5 71,7 75,0 78,8 81,7 86,9

16 60,1 71,1 741 78,1 82,6 86,4 93,5 66,8 69,8 73,4 78,8 81,7 83,7 87,1

17 69,2 73,9 77,1 81,5 85,2 87,6 97,0 66,4 70,5 74,4 77,0 81,3 83,3 87,2

8 - - - - - - - 271 29,2 32,0 35,0 36,9 38,5 411

9 29,0 30,8 33,4 38,0 40,4 43,9 60,1 30,9 32,8 34,3 36,8 39,5 41,3 43,3

10 31,3 33,7 36,5 38,8 41,3 45,2 60,1 29,5 32,3 34,9 38,4 41,4 43,3 48,5

LioaHMii 11 30,9 34,8 37,0 40,3 43,2 45,6 58,9 31,6 35,1 37,4 40,3 42,0 440 47.8
ypT 12 31,1 34,4 38,3 42,6 46,0 49,2 62,7 32,5 37,9 39,7 42,7 45,3 47,3 50,5
oM 13 31,7 36,3 39,6 43,5 47,0 50,1 59,6 38,7 40,7 429 448 47,2 48,4 60,0

14 32,1 36,1 39,3 445 50,0 53,1 83,8 35,6 37,7 40,7 449 47,9 50,1 53,8

15 32,9 37,1 41,2 45,2 50,6 53,8 69,5 36,6 38,9 40,9 451 48,1 49,5 54,5

16 32,3 40,4 42,5 46,6 51,1 53,5 60,7 36,6 40,6 43,1 46,5 50,1 51,8 52,6

17 40,0 43,1 471 51,1 53,9 55,8 75,6 38,1 41,3 445 47,3 50,0 51,2 65,5
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XYCHIIT 2.4-H yprarmknan

ok Odynpaac d HyHpaac Mauw OyHpoaac 2 HyHpaac Mauwu
T\?&%iral’anlTH Hac Maw pooa | Hdooa 00ryyp LyHpax [150re8p ©Haep OHpep Maw gooa | [Hooa 00ryYp OyHaax 1150766 ©Haep OHep
Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max

8 - - - - - - - 50,3 55,3 58,0 61,7 63,4 66,3 70,1

9 58,2 35,8 51,3 56,7 59,4 61,6 64,3 56,2 58,4 60,9 64,5 67,7 70,1 73,4

10 62,2 49,9 56,7 58,8 61,0 63,7 68,4 54,3 59,8 62,6 67,5 70,3 73,0 76,2

11 63,7 44,0 58,5 60,6 63,4 65,8 69,7 56,0 62,0 65,2 69,6 73,3 74,4 80,1

["apbIH ypT, 12 66,8 55,7 59,5 63,1 66,9 69,9 74,0 61,4 65,8 69,1 73,1 76,2 78,8 82,4
CM 13 69,6 56,8 62,4 65,8 69,3 73,2 76,0 68,0 70,4 72,7 75,8 78,6 81,6 84,4
14 71,5 58,4 63,9 68,1 71,5 75,3 79,1 65,5 67,2 70,3 75,3 79,6 81,8 89,8

15 73,0 59,8 66,2 69,2 73,3 76,8 80,0 65,6 68,5 71,7 75,0 78,8 81,7 86,9

16 74,7 60,9 68,0 71,9 75,0 78,0 80,8 66,8 69,8 73,4 78,8 81,7 83,7 87,1

17 74,9 64,4 68,0 72,2 75,4 77,9 80,0 66,4 70,5 74,4 77,0 81,3 83,3 87,2

8 - - - - - - - 271 29,2 32,0 35,0 36,9 38,5 411

9 60,6 62,7 66,2 67,8 71,4 75,0 79,4 30,9 32,8 34,3 36,8 39,5 41,3 43,3

10 61,9 66,8 70,4 73,2 76,4 80,6 93,8 29,5 32,3 34,9 38,4 41,4 43,3 48,5

X TiH 11 69,0 71,0 72,9 76,9 79,4 82,9 89,5 31,6 35,1 37,4 40,3 42,0 44,0 47,8
ot 12 63,0 72,6 75,6 78,7 83,2 85,7 92,3 32,5 37,9 39,7 42,7 45,3 47,3 50,5
yCM’ 13 63,0 74,7 78,2 82,3 86,9 91,0 103,8 38,7 40,7 42,9 448 47,2 48,4 60,0
14 64,5 75,3 80,2 84,5 89,1 92,4 101,9 35,6 37,7 40,7 449 48,0 50,1 53,8

15 66,7 77,3 82,7 87,1 91,5 95,4 105,1 36,6 38,9 40,9 451 48,1 49,5 54,5

16 66,6 78,4 83,4 88,4 92,2 95,5 105,3 36,6 40,6 431 46,5 50,1 51,8 52,6

17 72,3 79,9 83,4 88,7 91,4 94,5 105,1 38,1 41,3 445 47,3 50,0 51,2 65,5

8 - - - - - - - 4,2 4,3 4.5 4.8 5,0 5,2 5,8

9 4,6 5,1 5,2 5,5 5,6 6,0 6,6 4,0 4,6 4,8 5,1 5,4 5,8 6,3

10 3,8 5,2 54 5,6 5,8 6,3 7.1 4.4 4.8 5,0 5,3 5,6 5,8 6,7

11 4.7 52 5,6 5,8 6,1 6,4 6,9 4,7 5,1 5,3 5,5 57 6,0 6,7

ToxonH 12 4,6 5,2 5,6 5,9 6,2 6,5 8,0 4,6 5,1 54 5,6 5,9 6,2 6,8

6preH, cm 13 4,6 5,5 5,8 6,2 6,5 7,0 7,7 5,1 5,4 5,7 5,9 6,1 6,3 6,5

14 4,6 57 6,0 6,4 6,8 7.1 8,8 5,0 54 5,6 5,8 6,1 6,3 6,6

15 5,0 5,8 6,3 6,7 7,0 7,3 8,5 5,2 5,4 57 5,8 6,1 6,3 6,9

16 5,0 6,1 6,4 6,8 7,3 7,6 8,8 5,5 5,7 5,8 6,1 6,2 6,4 6,9

17 5,3 6,4 6,6 7,0 7,4 7,7 9,0 5,5 5,6 5,9 6,1 6,5 6,8 6,9
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XYCHIIT 2.4-H yprarmknan

Wk Oynpaac z HyHpaac Marwu OyHpoaac - HyHpaac Malru
Tsx(%ig/anTH Hac |Maw poon | [Hoon 1100ryyp OyHaax [15ore8p ©Haep OHzep Maw gooa [oopn [100ryYp LOyHaax 1159768 ©Haep OHIep
Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max
8 - - - - - - - 3,6 3,7 3,9 4.1 4.3 4.4 4,7
9 3,9 4.1 4,3 4,6 4.7 5,2 5,3 3,5 4,0 4.1 4,3 4,6 4,7 5,0
10 3,9 4,2 4.4 4.6 4.8 5,0 6,1 3,9 41 4.3 4.5 47 4.9 5,2
CapByyHbi 11 3,8 4.4 4.6 4.8 49 5,2 55 4.1 4.3 4.4 4.6 49 5.1 57
oDr6H 12 3,7 4.3 4,6 49 5,1 5,5 7,0 3,6 4.5 4,6 4.8 5,0 5,2 5,7
pCM ’ 13 3,7 4.5 4,8 5,2 5,5 5,8 6,7 4,3 4.7 4.8 5,0 5,2 5,3 54
14 4,0 4.7 5,1 5,4 57 6,0 7,0 4,0 4,6 4.8 5,0 5,2 5,4 5,9
15 4,0 4.8 5,3 5,6 5,9 6,2 7,0 4.4 4.6 4.9 5,0 5,2 5,4 5,9
16 3,8 5.1 5,4 5,7 6,0 6,5 7,2 4,6 4,7 4,9 5.1 5,2 5,3 6,7
17 4.4 5,3 54 5,8 6,2 6,5 7,2 4,5 4.6 4,8 5,0 5,4 5,8 6,1
8 - - - - - - - 6,0 6,7 7,0 7,4 7,6 7,8 9,3
9 7,2 7,6 7,9 8,1 8,6 9,2 9,8 6,8 7,1 7,2 7,7 8,2 8,7 9,5
10 7,2 7,7 7,9 8,3 8,6 9,3 10,1 5,0 7,3 7,6 8,0 8,4 8,7 10,5
OBperHMii 11 7,7 8,0 8,2 8,6 9,0 9,5 11,0 6,6 7,5 7,9 8,2 8,6 9,1 9,7
12 7,0 7,9 8,4 8,8 9,2 9,6 10,4 6,8 7,8 8,2 8,6 8,9 9,3 10,5
OPTeH, 13 75 8,2 8,8 9,1 9,7 10,1 11,2 7,0 8,1 8,4 8,8 9,2 9,5 10,2
cM 14 7,6 8,5 9,0 9,4 9,7 10,0 10,9 7,8 8,3 8,5 8,9 9,3 9,8 10,2
15 7,3 8,5 9,1 9,5 9,9 10,2 10,9 6,9 8,3 8,6 8,9 9,3 9,7 11,2
16 7,5 8,9 9,1 9,4 10,0 10,2 11,8 8,2 8,5 8,9 9,2 9,7 10,0 11,0
17 8,5 9,0 9,3 9,6 10,0 10,5 11,5 8,0 8,7 9,0 9,3 9,7 10,0 11,4
8 - - - - - - - 4,9 5,0 5,3 5,5 5,8 5,9 6,8
9 5,2 5,7 5,9 6,0 6,4 6,7 7,2 4.8 5,2 54 5,8 6,0 6,2 6,6
10 5,0 57 5,9 6,0 6,3 6,6 8,0 5,2 5,5 57 5,9 6,1 6,3 6,9
11 5,6 5,9 6,1 6,3 6,5 7,0 7,5 5,3 5,7 5,9 6,1 6,3 6,6 7,9
LLaranH 12 52 59 6,2 6,5 6,9 7.1 7,7 5,1 5,8 6,0 6,3 6,5 6,9 8,2
©6preH, cm 13 5,6 6,0 6,4 6,8 7,2 7,7 9,0 4.8 5,2 6,0 6,5 6,8 7.1 8,4
14 5,5 6,3 6,6 7,0 7,4 7,7 8,6 5,2 5,8 6,1 6,4 6,9 7,4 8,0
15 5,2 6,2 6,7 7,2 7,5 7,8 8,7 5,6 6,1 6,3 6,5 6,7 7,8 8,8
16 5,8 6,2 6,8 7.1 7,5 8,2 8,7 6,0 6,1 6,3 6,7 6,9 7,5 8,2
17 6,0 6,6 6,7 7,2 7,7 8,1 8,5 5,8 6,1 6,3 6,7 7,0 7.1 7.4
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XYCHIIT 2.4-H yprarmknan

Ll Oynpaac < [yHpaac Marwu OyHpoaac ¥ HyHpaac Mauwu
T\?x(%?_gl_l”TH Hac | Maw F,oop, [ooa 1100ryyp OyHaax [16ore8p ©Haep OHpep Maw lp,oop, [oopn [100ryYp LyHaax 1159768 ©Haep OHIep
Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max

8 - - - - - - - 19,0 32,6 25,0 26,5 28,0 24,0 28,5

9 25.8 35,0 27 .4 29.1 20.8 26,6 31,5 19,0 31,2 27.0 27.7 28,6 25,1 30,0

10 26,0 37,4 28,0 29,2 30,5 27.4 32,3 25,5 34,3 27.9 29,0 30,1 27.0 31,6

. 11 22,0 39,0 29,0 30,4 32,1 28,3 33,3 22.0 38,2 29,0 30,4 31,9 27.9 33,4
M?gj':"“" 12 23,7 40,5 30,3 31,6 33,5 29,0 35,1 21,5 43,0 30,8 32,0 33,1 29.0 35,0
o 13 22,0 425 31,6 33,6 35,5 29,6 38,0 21,0 37,9 31,1 33,0 34,4 30,4 35,6
14 22.8 42,0 33,0 35,0 37.4 31,0 39,0 225 43,0 32,6 34,0 35,0 30,0 36,1

15 22,2 435 33,8 36,5 38,5 31,9 39,7 23,0 445 33,2 34,0 35,3 31,9 36,4

16 22.0 435 35,6 37.4 39,3 34.4 40,5 25,0 40,3 34,0 35,1 36,3 33,1 37,0

17 30,5 45,0 36,0 37,5 39,4 34,6 41,2 31,0 38,2 34,8 35,6 36,3 33,4 37,6

8 - N - - - - - 17,0 18,0 19,0 19,8 20,2 21,0 28,0

9 18,0 19,5 19,9 20,6 21,4 24,5 26,9 17,9 18,5 19,8 20,2 21,0 22.1 23.9

10 17,6 19,0 19,8 20,9 223 24.6 27 1 17,5 19,5 20,0 21,6 22.6 237 26,8

T 11 20,0 21,0 214 222 23.8 25.1 27 4 18,0 20,3 21,0 22.7 24,0 24.9 32,0
a:gﬁﬁ”b' 12 18,6 20,0 21,4 22.9 24,2 25,2 27,0 20,0 22.0 23,0 24,1 25,7 26,5 32,5
o 13 15,0 21,7 22.9 242 255 275 31,5 20,3 23,0 24,2 25,5 26,7 27.6 35,0
14 17,5 22.0 23.6 25,0 26,5 27.6 37,5 21,8 24,0 25.0 26,0 27,0 27.6 35,0

15 19,0 224 24 1 257 26,8 28,2 31,5 20,5 241 25,1 26,0 27,0 27.6 30,0

16 15,0 22.9 24.6 26,3 27,5 29,0 31,0 23,0 25,0 25,7 27,0 27.7 28.8 29.3

17 225 23.8 24.8 26,4 27.9 295 37,5 24,3 25,5 26,1 27.2 28,0 28,6 30,6

8 - - - - - - - 12,8 16,5 17,0 18,0 19,0 20,0 22.0

9 17,2 17.8 18,8 19,6 21,1 23.0 275 16,9 17,8 18,0 18,8 20,0 21,9 28,2

10 16,9 18,5 19,2 19,8 20,9 23,2 25,9 17,2 18,0 19,0 19,8 20,8 21,9 30,2

11 18,0 19,4 20,1 21,5 227 25,0 26,4 14,2 18,7 19,4 20,7 21,7 22.9 28.0

LlaaxHMii 12 17,0 19,5 20,8 21,9 23.0 245 29,2 14,0 20,0 21,0 22,0 23,0 24,1 26,8
epreH.,cM | 13 18,0 21,0 22.0 23,1 25,0 26,0 31,4 18,9 20,9 21,3 224 234 242 28,7
14 18,0 21,5 22.6 24,0 25,6 27.0 36,1 20,0 21,5 22,1 23,0 241 25,0 28,0

15 19,0 21,8 23.0 248 26,1 27.8 33,0 19,0 21,5 22.2 23,0 23,5 25,0 26,4

16 20,4 22.8 24.0 25,5 26,8 28,2 34,0 21,5 221 22.9 23,9 245 25,0 26,8

17 19,0 23.0 246 25,6 27.0 29.0 36,1 16,7 227 23.3 24,0 24.9 26,0 272
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XYCHIIT 2.4-H yprarmknan

L Oynpaac < HyHpaac Marwu Oynpaac ¥ HyHpaac Mauwu
Tsx(%ig/anTH Hac | Maw -p,oop, Hoopa 1100ryyp LyHpax [15ore8p ©Haep OHzep Maww Ip,oop, [oopn 00ryyp LyHaax 1159768 ©Haep OHpep
Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max

8 - - - - - - - 115 12,0 12,3 13,0 14,0 145 | 16,0

9 11,5 13,2 13,8 14,2 15,0 18,5 19,0 11,6 12,2 12,9 13,5 14,2 151 17,5

10 11,5 13,0 13,4 14,2 15,0 16,4 19,0 115 12,9 13,2 14,0 15,0 15,9 | 20,5

. 11 12,2 13,2 14,1 15,1 16,4 17,8 215 11,0 12,6 13,3 14 4 15,6 17,0 | 18,0
Léaz’;‘a”r” 12 12,0 13,8 14,6 15,3 16,5 18,0 24,5 12,0 13,0 14,0 15,1 16,0 17,4 | 20,9
VCM ’ 13 12,0 141 15,1 16,1 17,5 19,0 235 12,9 13,6 14,9 15,5 16,4 17,0 | 18,5
14 13,0 14,9 15,6 16,8 18,0 19,5 24,0 11,6 14,0 14,7 15,7 16,8 174 | 21,0

15 13,5 14,9 15,9 17 1 18,6 19,9 245 13,2 14 4 15,1 16,0 17,0 179 | 20,3

16 13,5 15,5 16,4 17 4 18,7 20,0 22.0 13,0 14 4 15,0 16,0 17,0 17,8 | 20,2

17 14,0 16,1 16,9 17,8 18,8 20,1 27.8 13,5 14,8 15,2 16,3 17,3 184 | 19,5

8 - N - - - - - 472 50,9 51,8 54,1 55,8 58,1 | 61,2

9 48,0 51,5 55,0 57,8 60,0 61,2 62,5 48,3 50,7 52,6 55,6 58,4 62,0 | 69,2

10 51,5 54,1 55,6 58,0 60,0 60,3 70,8 49,1 52,2 54,0 57,2 61,7 66,5 | 81,0

. 3 11 53,2 55,6 58,0 60,0 64,2 69,0 86,3 47,9 53,8 55,0 58,7 64,3 70,3 | 84,2
ﬁg;”’g’;”” 12 51,0 56,0 59,5 63,0 66,0 71,2 80,3 52,1 56,1 57.6 61,9 65,3 69,3 | 78,1
cﬁ ’ 13 51,5 58,0 60,7 64,0 71,6 78,0 98,0 45,2 57,5 60,0 63,5 67,5 70,1 | 78,3
14 51,0 60,2 63,1 66,5 70,0 75,0 91,8 54,9 59,5 62,0 64,6 69,1 721 | 96,0

15 52,0 61,3 63,8 67,2 72,0 75,0 98,0 55,0 60,6 62,1 64,2 68,8 742 | 80,0

16 54,5 62,5 65,3 68,7 73,5 79,0 97,0 58,0 60,5 64,5 67,7 71,1 742 | 845

17 59,0 65,5 67.8 70,0 74,2 81,9 100,0 61,1 64,7 66,0 70,0 74,2 792 | 88,6

8 - - - - - - - 52,8 69,2 56,5 50,7 63,4 66,1 | 81,2

9 52,7 59,0 64,5 66,5 71,2 75,5 76,0 58,1 70,0 60,3 62,6 65,9 69,7 | 79,7

10 57,6 63,2 65,0 68,6 72,9 80,0 89,0 53,2 71,0 62,6 66,2 68,1 70,4 | 76,0

orsorin 1 65,0 66,0 68,2 73,2 77,5 83,0 94,0 50,8 77,5 63,9 68,7 71,0 76,0 | 81,1
Topor 12 61,0 66,0 70,5 75,0 79,0 86,0 96,0 64,2 86,7 69,3 73,1 77,8 81,8 | 91,8
ok 13 61,4 70,5 73,0 79,0 85,4 89,6 106,0 68,1 90,4 74,0 79,0 83,1 872 | 96,5
14 60,0 72,0 76,5 81,6 85,5 89,9 102,2 71,2 93,5 79,6 81,1 85,2 89,5 | 99,2

15 65,5 74,1 78,8 84,0 89,0 91,8 100,0 73,8 92,8 79,7 83,2 85,5 90,5 | 106,0

16 68,0 77,0 81,1 85,4 89,9 94,5 105,0 78,6 96,7 84,0 86,1 88,4 92,2 |107,6

17 69,0 80,1 84,1 87,7 91,0 96,7 1175 67,4 97,7 86,0 86,8 90,8 94,7 | 100,0
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XYCHIIT 2.4-H yprarmknan

Wk Oynpaac z HyHpaac Marwu OyHpaac - HyHpaac Malru
Tsx(%ig/anTH Hac | Maw -p,oop, Hoopa 1100ryyp LyHpax [15ore8p ©Hpaep OHzep Maww Ip,oop, [oopn 00ryyp LyHaax 1139766 ©Haep OHpep

Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max

8 - - - - - - - 15,2 16,1 16,7 17,8 19,4 20,3 24,1

9 17,0 17,5 18,1 20,3 21,2 22,6 25,0 15,2 16,8 17,6 19,1 20,5 22,5 26,0

10 16,0 17,5 18,2 19,7 21,4 23,8 29,5 16,5 18,0 18,6 19,6 21,4 23,8 29,5

ByranraHbi 11 18,0 18,5 19,0 21,0 22,7 25,7 32,0 16,5 18,0 19,0 20,5 22,5 25,0 28,3

Toipor 12 17,0 19,2 20,4 22,0 23,5 26,7 32,0 16,0 18,6 19,6 21,5 23,1 26,2 29,9

oM ’ 13 18,4 20,4 22,0 23,8 25,0 28,0 33,0 19,0 20,2 21,1 23,0 24,2 26,1 30,2

14 20,0 22,0 23,0 24,0 25,5 27,0 32,0 19,5 21,1 22,5 23,4 24,9 26,3 28,0

15 19,0 23,7 24,2 25,0 26,3 28,0 37,0 19,1 21,5 22,3 23,1 24,9 26,5 27,4

16 21,6 23,0 24,0 25,7 27,0 30,0 35,0 20,9 23,0 23,9 25,0 25,0 26,0 27,0

17 20,5 24,0 25,0 26,3 28,6 31,4 42.3 20,2 23,0 24,0 25,1 26,4 29,0 33,1

8 - - - - - - - 16,0 17,0 17,6 18,7 20,5 22,2 30,8

9 18,0 18,4 19,5 21,2 22,0 22,8 24,0 16,1 17,9 19,1 20,0 21,7 23,7 27,0

10 16,5 18,9 19,2 20,9 22,4 24,8 30,3 17,1 18,9 19,7 21,0 22,9 25,0 30,0

YaHrancaH 11 19,0 20,0 20,5 22,6 24,1 27,5 33,0 17,5 19,3 20,1 21,8 23,5 26,1 29,6

GyranraHbl 12 18,7 20,0 21,4 23,0 24,2 27,4 33,0 17,0 19,7 21,0 22,7 24,5 27,0 29,4

TOoWpOr, 13 19,3 22,0 23,0 25,0 27,0 29,6 35,0 20,2 21,3 22,2 24,2 26,0 27,3 32,2

CM 14 20,0 23,0 24,5 26,0 27,0 29,0 34,5 20,9 22,2 23,7 25,0 26,5 28,1 33,1

15 18,0 24,0 26,0 27,8 28,2 30,2 38,0 20,9 23,0 23,6 24,6 26,5 27,6 32,0

16 22,0 24,0 26,0 28,0 29,0 31,4 38,0 22,8 24,0 25,2 26,0 26,5 27,1 28,5

17 21,0 24 .4 26,7 28,8 31,2 33,5 45,0 21,8 24 1 25,1 26,5 28,0 30,0 31,1

8 - - - - - - - 13,2 14,1 14,7 15,8 17,4 18,3 22,1

9 15,0 15,5 16,5 18,3 19,2 20,6 23,0 13,2 14,8 15,6 17,1 18,5 20,5 24,0

10 14,0 15,5 16,4 17,9 19,8 22,7 27,5 14,5 16,0 16,6 17,6 19,4 21,8 27,5

LLyyHbi 11 16,0 16,5 17,0 19,0 20,7 23,7 30,0 14,5 16,0 17,0 18,5 20,5 23,0 26,3

ToMpor 12 15,0 17,2 18,4 20,0 21,5 24,7 30,0 14,0 16,6 17,6 19,5 21,1 24,2 27,9

oM ’ 13 16,4 18,4 20,0 21,8 23,0 26,0 31,0 17,0 18,2 19,1 21,0 22,2 24,1 28,2

14 18,0 20,0 21,0 22,0 23,5 25,0 30,0 17,5 19,1 20,5 21,4 22,9 24,3 26,0

15 17,0 21,7 22,1 23,0 24,0 26,0 35,0 17,1 19,5 20,3 21,1 22,9 24,5 254

16 19,6 21,0 22,0 23,7 25,0 28,0 33,0 18,9 21,0 21,9 23,0 23,0 24,0 25,0

17 18,5 22,0 23,3 24,9 26,3 28,6 33,9 18,2 21,0 22,0 23,1 24,4 27,0 31,1
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XYCHIIT 2.4-H yprarmknan

ok Oynpaac z HyHpaac Marwu OyHpaac - HyHpaac Malru
T\?x(%?_gl_l”TH Hac Marwu -p,oop, Hoopa 1100ryyp LyHpax [15ore8p ©Hpaep OHzep Maww Ip,oop, [oopn 00ryyp LyHaax 1139766 ©Haep OHpep
Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max

8 - - - - - - - 31,2 32,4 33,6 35,7 37,2 39,7 51,2

9 31,5 33,5 36,0 38,1 455 53,0 56,0 31,1 32,7 34,0 35,2 38,2 411 49,0

10 31,7 35,0 36,4 39,6 44 1 48,5 53,0 31,1 32,3 34,0 37,0 39,9 43,4 55,7

FysiHb! 11 35,5 37,0 38,2 42,8 47,0 53,0 63,8 29,9 32,8 34,6 39,3 42,0 46,1 51,1
ToMpor 12 33,0 38,0 42,0 46,0 49,0 54,0 63,8 31,5 35,0 37,5 421 47 1 51,8 61,8
oM ’ 13 33,0 41,0 43,0 50,0 54,5 57,5 76,0 35,2 38,1 41,0 46,7 51,5 57,9 66,5
14 31,0 43,0 47 .1 51,0 55,0 57,5 72,2 38,0 44 1 49,0 50,9 54,3 55,0 59,2

15 46,8 49,0 51,7 52,3 53,0 58,0 58,5 43,9 49,2 51,5 53,0 54,5 55,0 56,2

16 45,9 46,9 52,0 53,0 54,7 58,0 64,2 49,0 51,2 53,1 54,0 54,5 56,0 58,0

17 48,5 49,7 51,0 55,0 55,0 58,0 65,5 48,0 50,0 53,0 54,0 55,2 57,2 68,0

8 - - - - - - - 16,3 17,3 19,2 23,7 24,6 27,2 33,2

9 16,5 34,0 19,0 23,2 27,5 18,0 32,0 16,5 18,0 21,2 24,0 25,0 26,4 29,2

10 16,5 33,5 19,4 23,8 27,8 17,5 30,5 18,4 20,0 22,9 24,5 26,3 27,7 29,9

LWINnGSHIA 11 17,5 39,9 22,1 27,7 29,0 19,0 32,0 17,6 21,3 23,9 26,8 28,0 28,7 29,5
ToWpor 12 18,0 37,0 26,9 30,0 33,0 24,3 33,3 19,1 23,0 25,8 28,6 32,0 32,0 33,8
oM ’ 13 18,5 39,0 29,6 31,0 31,0 24,6 35,4 20,1 26,3 29,0 31,0 32,0 37,1 39,0
14 20,5 46,0 30,0 30,0 32,1 27,5 36,5 20,0 28,6 31,0 31,5 33,2 36,0 39,1

15 28,0 45,0 31,0 31,0 39,0 29,0 40,6 25,9 30,4 32,0 33,0 35,0 35,0 36,5

16 28,0 37,0 30,0 33,0 34,3 30,0 36,0 30,0 31,2 33,1 34,0 34,5 36,0 38,0

17 28,5 42,0 31,3 33,0 35,0 29,7 36,9 28,0 30,0 33,0 34,0 36,0 38,0 39,0

8 - - - - - - - 3,4 4.6 5,0 6,0 7,4 10,0 12,2

9 3,4 4.0 4.4 54 6,8 8,0 9,0 3,0 4.4 5,2 6,2 9,3 10,0 13,0

JanaH 10 4,0 5,0 5,6 7,0 7,0 8,3 12,0 4,0 4.8 5,3 6,9 10,0 12,2 16,0
Joopxu 11 5,2 52 5,6 7,0 9,0 10,0 14,0 3,2 5,0 5,6 7,0 9,0 12,0 16,0
apbCHbI 12 4,0 5,0 5,8 7.1 9,0 13,2 20,0 3,2 5,0 6,2 7,6 10,2 13,2 18,0
66X6H 13 3,2 5,4 5,8 8,0 10,3 18,0 26,0 4.8 6,2 7,0 9,0 11,2 14,0 17,2
Jasxapra., 14 5,6 6,0 6,8 8,0 9,0 11,0 18,0 6,0 7,0 8,0 9,8 13,0 17,4 20,2
MM 15 5,6 6,0 6,4 8,0 8,9 105 22,0 5,8 7,0 8,4 10,6 13,0 15,2 18,0
16 5,8 6,2 6,8 8,0 9,0 13,3 21,0 6,6 8,2 9,6 12,0 17,0 20,4 23,4

17 4.8 6,2 7,0 7,8 9,2 16,4 23,2 7,6 9,6 11,2 13,7 17,0 17,0 25,0
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XYCHIIT 2.4-H yprarmknan

Wk Oynpaac z HyHpaac Marwu OyHpaac - HyHpaac Malru
Tsx(%ig/anTH Hac | Maw -p,oop, Hoopa 1100ryyp LyHpax [15ore8p ©Hpaep OHzep Maww Ip,oop, [oopn 00ryyp LyHaax 1139766 ©Haep OHpep

Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max

8 - - - - - - - 2,0 6,8 8,0 9,4 11,0 12,8 19,8

9 4.4 4,6 5,2 6,2 7,0 9,0 10,0 4,0 5,6 7,4 9,8 11,6 14,0 16,2

byranraHbl 10 4,0 4.5 5,0 6,7 8,8 10,0 12,0 4.4 5,8 8,0 10,0 12,1 14,6 19,4

ap TanbiH 11 4.0 6,2 7,0 8,2 9,4 12,2 19,2 4,2 5,2 7,2 9,2 11,0 15,2 18,0

apbCHbI 12 3,6 6,0 6,8 7,5 9,3 13,0 19,2 3,6 7,0 8,0 9,0 11,0 13,4 17,0

66X6H 13 3,8 5,2 6,4 7,6 11,2 17,0 24,0 4.8 7,0 8,8 11,0 12,0 13,2 18,0

Jasxapra,m 14 3,4 5,0 6,0 7,0 8,8 11,8 25,5 5,4 8,4 10,4 12,0 14,9 18,2 21,0

M 15 4,2 5,2 6,3 7,8 9,6 16,0 21,5 5,0 8,8 10,0 13,1 15,0 16,0 20,8

16 4.4 5,2 5,8 6,7 9,2 12,0 20,0 8,8 9,4 11,2 14,0 16,0 16,0 17,0

17 4.1 52 5,8 7.1 9,9 14,0 18,5 8,4 10,0 12,0 14,2 16,0 17,0 22,0

8 - - - - - - - 2,0 2,2 3,0 4,0 5,0 6,0 9,6

9 1,6 1,8 2,2 3,0 3,6 5,0 6,5 2,0 2,2 3,0 4,0 6,0 6,8 9,6

ByranraHbl 10 1,4 2,0 2,2 3,0 4.6 5,8 6,5 1,6 2,2 3,0 4,2 6,0 7,0 13,8

ypA TanbiH 11 2,0 2,4 2,8 3,6 5,0 6,0 6,8 2,0 2,6 3,0 4,0 5,4 7,0 12,0

apbCHbI 12 1,8 2,2 2,6 3,8 5,6 7,2 9,8 2,0 2,6 3,0 4,0 6,0 6,4 9,0

66X6H 13 1,6 2,4 2,8 4,0 6,0 8,0 13,0 1,8 2,4 3,0 4,0 5,6 6,0 13,0

Jasxapra,m 14 1,4 2,2 2,6 3,6 5,2 7,0 14,0 2,2 3,0 3,4 4,8 6,2 7,0 15,8

M 15 2,4 2,6 3,2 5,0 8,0 8,1 15,0 22 3,0 3.4 4.5 6,0 7.4 11,2

16 3,6 4.2 5,0 5,3 6,9 8,0 11,0 2,2 3,4 4,0 5,8 7,6 8,2 15,6

17 2,4 4,0 4.0 6,0 8,0 8,0 10,3 2,4 3,2 3,8 5,3 7,8 10,8 14,8

8 - - - - - - - 2,2 3,2 4,0 5,2 7,0 9,2 18,0

9 3,0 3,2 3,8 4,8 6,0 10,0 11,0 2,8 4.0 4.6 6,1 9,1 13,2 19,0

Xa3BMNWIMH 10 3,0 3,6 4,0 5,4 8,0 16,0 30,0 3,0 4,0 5,0 7,2 11,3 15,0 25,2

apbCHbI 11 3,6 5,4 6,4 9,9 10,5 15,0 15,3 2,2 4.0 5,0 7,0 13,2 15,0 23,2

66X6H 12 3,0 4.6 5,6 7,6 10,3 12,2 16,2 3,0 5,0 6,6 8,6 13,6 18,2 23,4

JaBxapra - 13 3,2 4,6 5,3 7,2 12,0 13,0 16,6 3,4 6,0 8,0 11,2 16,0 18,0 26,0

X3BT39, 14 3,0 5,0 6,0 7,4 9,4 13,0 30,0 4,0 6,8 8,5 11,0 15,0 19,0 22,6

MM 15 3,0 5,0 5,8 7,0 9,9 12,2 23,4 5,2 7,2 9,0 11,4 15,4 20,8 33,0

16 3,0 5,2 5,9 7.1 9,0 14,0 31,0 6,0 8,4 10,4 14,8 17,4 22,4 27,0

17 4,2 5,6 6,2 7,1 9,5 18,0 37,6 6,0 9,0 11,6 15,0 17,0 21,4 26,0
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XYCHIIT 2.4-H yprarmknan

e Oynpaac z HyHpaac Marwu OyHpaac - HyHpaac Malru
T\:(as"v\l(?(?'lramanH Hac Marwu -p,oop, Hoopa 00ryYp LyHpax [150re8p ©Hpaep Y Maww Ip,oop, [oopn 00ryYp LyHaax 1150766 ©Haep OHaep
Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max

8 - - - - - - - 3,0 4,2 5,6 7.4 10,0 11,2 18,2

XSBIVIH 9 26 3,4 3,8 4,6 7,0 9,2 12,0 3,2 3,8 4,8 6,5 10,3 12,0 15,8
apbCHbI 10 28 3,2 3,9 5,2 9,5 14,3 22,4 2,8 4.4 5,8 7,6 11,4 15,8 26,0
0OX6H 11 28 4,0 4.7 6,6 11,2 15,0 20,0 3,0 4.8 6,2 8,8 14,2 18,0 25,0
naexapra - 12 30 4,6 5,6 7,0 11,0 19,0 28,0 3,2 5,4 7,0 9,0 12,6 16,6 23,0
60c00 13 40 4.8 6,0 9,0 13,6 19,0 35,2 3,2 5,8 7,2 10,0 14,2 16,4 24,2
MM ’ 14 50 5,6 6,6 8,9 12,1 16,2 24,0 4,6 8,0 9,8 13,0 17,2 22,0 30,8

15 50 5,5 6,4 8,5 13,0 15,6 26,0 4,2 7,8 10,0 13,5 18,0 23,0 29,0

16 52 5,6 6,2 8,0 14,0 16,4 24,0 5,6 8,0 11,6 14,0 18,0 21,0 23,6

17 50 5,4 6,2 7.1 12,7 20,0 28,4 7,2 10,2 11,5 14,5 18,0 20,8 29,0

8 - - - - - - - 3,0 4.8 6,0 7,4 9,0 10,4 18,0

9 3,0 3,6 4,6 5,6 8,0 9,0 10,0 3,4 4.6 5,2 6,8 9,0 11,0 16,2

'yaHbI 10 2,4 4,0 4.4 5,7 8,7 11,1 18,0 4,0 4.8 5,5 6,6 10,0 11,4 15,0
apbCHbI 11 3,6 5,0 5,9 7,6 11,0 12,0 20,2 3,8 4.8 5,6 7,2 9.4 11,0 14,6
66X6H 12 3,8 5,4 6,4 8,2 12,0 14,0 20,2 3,8 5,2 6,2 7,8 10,6 13,0 18,0
[aBxapra, 13 3,8 6,2 10,4 13,0 13,0 13,5 20,0 4,0 5,6 7,4 10,4 13,0 13,0 16,4
MM 14 5,2 6,0 8,0 12,0 14,0 14,0 19,8 4,6 7,2 10,0 14,0 14,0 14,0 15,4

15 3,4 5,0 5,9 10,1 15,0 15,0 17,0 5,6 7,6 11,2 15,0 15,0 15,0 19,6

16 3,6 5,2 6,2 11,9 16,0 16,0 24,8 5,2 7,2 9,4 15,0 16,0 16,0 20,4

17 4,0 5,0 7.8 17,0 17,0 17,0 22,0 6.4 7.6 13,1 16,1 17,0 17,0 20,0

8 - - - - - - - 3,0 4.8 6,0 6,2 8,4 10,0 11,0

9 2,6 3,4 4,0 5,6 6,0 8,0 9,2 3,4 4.6 5.1 6,0 9,0 9,8 16,2

Lnn6aHun 10 2,4 4.1 4,5 5,7 8,0 9,9 18,0 4,0 4.8 5,4 6,6 9,3 11,2 14,6
apbCHbI 11 3,6 5,2 6,3 7,0 8,0 10,0 20,2 3,8 4.8 5,6 7,0 9,4 11,0 14,6
66X6H 12 3,8 5,4 6,4 8,0 10,0 12,0 20,2 3,8 5,2 6,2 7.4 10,1 11,0 16,6
Jasxapra, 13 3,8 6,2 7,2 8,0 9,0 12,0 20,0 4,0 5,6 7.4 10,4 11,0 11,6 16,4
MM 14 3,4 4,8 6,2 10,3 12,0 12,0 19,2 4,6 7,2 10,0 10,0 11,0 12,0 15,0

15 3,4 4.7 5,6 9,5 14,0 14,0 15,2 5,6 7,8 10,0 11,0 12,0 12,0 18,6

16 3,6 5,0 5,8 10,7 14,0 14,0 24,8 5,2 7,2 9,4 12,0 12,0 12,0 15,0

17 4,0 52 7,8 15,0 15,0 15,0 15,0 6,4 9,8 12,0 13,0 13,0 13,0 16,2
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XYCHIIT 2.4-H yprarmknan

Wk Oynpaac z HyHpaac Marwu OyHpaac - HyHpaac Malru
Tsx(%ig/anTH Hac | Maw -p,oop, Hoopa 00ryYp LyHpax [150re8p ©Hpaep Y Maww Ip,oop, [oopn 00ryYp LyHaax 1150766 ©Haep OHaep
Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max

8 - - - - - - - 446 46,8 48,4 49,2 50,6 51,3 53,4

9 447 449 47,3 49,3 50,9 52,5 58,3 447 46,8 48,3 50,1 51,2 51,9 54,0

10 42,6 44.8 46,5 49,0 50,2 51,3 57,9 43,7 45,2 46,7 491 50,9 51,8 54,2

(Nx Guennn| 11 43,3 45,2 46,9 48,7 49,6 50,6 56,0 43,6 449 46,9 491 50,3 51,0 53,1
ypT/6ueniiH| 12 40,7 43,1 46,6 48,9 50,0 51,6 59,6 43,7 45,6 46,7 48,9 50,0 51,2 52,9
©Haep)*100 13 41,5 43,4 445 48,2 49,9 51,1 57,9 43,4 47,0 47,8 49,3 50,6 51,4 52,4
% 14 41,4 43,0 44,3 48,7 50,2 51,5 59,5 43,3 44 1 45,6 48,5 50,0 51,1 52,5

15 39,9 43,1 443 48,2 50,1 51,6 59,5 43,3 43,8 45,6 47,8 50,0 50,9 52,3

16 40,7 42,9 44,3 48,2 49,9 51,2 56,7 43,3 43,8 46,2 48,6 50,6 51,5 53,6

17 43,5 451 47,4 49,5 50,7 52,8 54,5 43,6 44 1 45,7 48,4 50,0 51,4 54,3

8 - - - - - - - 47,3 49,5 50,6 51,8 52,7 54,0 56,6

9 45,6 50,1 51,2 52,0 52,4 54,0 55,9 46,8 49,3 49,9 52,1 53,2 54,3 56,4

10 48,0 51,1 52,5 53,7 54,5 55,9 57,6 46,6 48,9 49,9 52,5 54,9 56,0 57,4

(XenuiH yp1/| 11 50,1 52,1 52,9 53,8 54,8 55,8 57,4 47,6 49,7 50,7 52,0 54,3 56,1 57,4
ouenH 12 44,8 51,1 52,6 53,9 54,6 55,8 57,4 47.8 49,4 50,6 52,3 54,4 55,4 57,3
©Haep)*100 13 44,8 51,3 52,6 53,6 54,7 56,0 57,5 48,3 49,2 50,5 52,5 53,9 55,0 57,5
%, 14 47,9 51,7 52,5 53,4 54,4 55,4 57,6 48,0 50,4 52,0 53,3 55,3 56,9 57,6

15 48,3 51,2 52,4 53,7 54,6 55,6 57,4 48,5 50,2 51,7 53,6 55,4 57,1 57,6

16 48,5 50,7 52,3 53,3 54,4 55,6 57,6 47,0 49,0 51,7 52,7 54,7 57,0 57,6

17 49,1 50,7 52,0 52,9 54,2 55,4 57,4 47,7 50,0 51,0 52,3 54,3 56,8 57,3

8 - - - - - - - 41,0 57,6 45,8 47 .1 49,3 44,8 51,6

. 9 39,5 40,2 44 4 454 48,0 51,0 51,6 42,9 57,1 46,5 47,7 49,7 442 54,1
(U.33>KHVW| 10 35,1 422 45,0 46,5 48,1 50,1 53,0 41,3 57,7 46,4 48,3 50,5 44 4 52,7
epreH/ 11 39,7 43,8 45,7 47,2 49,5 51,2 65,6 42 1 57,9 46,1 48,6 50,6 446 54,3
onennH 12 40,3 44 4 45,2 47.8 49,7 53,8 59,0 39,1 58,1 46,9 49,0 50,8 44,6 53,6
©Haep)*100 13 33,5 43,8 45,6 48,1 51,1 55,7 60,5 29,5 55,4 47,3 491 50,9 45,7 53,0
% 14 33,5 451 46,9 48,8 50,6 53,2 58,4 44,6 60,6 48,5 50,3 52,3 46,8 54,8

15 38,5 44 4 46,7 48,5 51,1 53,4 63,0 448 60,4 47,8 50,0 51,9 46,3 55,4

16 35,0 45,2 47,0 48,4 53,0 55,2 64,2 45,3 60,7 48,9 50,8 53,0 47,3 55,5

17 44 4 46,8 48,7 50,2 52,7 58,1 67,6 46,4 58,0 49,7 52,1 541 47,6 55,7
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XYCHIIT 2.4-H yprarmknan

ok Oynpaac z HyHpaac Marwu OyHpaac - HyHpaac Malru
T\?x(%?_gl_l”TH Hac Maw good [Hooa 00ryYp LyHpax [150re8p ©Hpaep Y Maw gooa [oopn 00ryYp LyHaax 1150766 ©Haep OHaep

Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max

8 - - - - - - - 61,5 67,5 69,7 72,8 76,3 80,5 93,7

9 59,0 63,6 67,5 72,3 78,0 82,0 82,6 47,9 64,2 67,9 72,1 74,6 77,8 83,8

10 59,0 67,3 69,1 70,5 741 76,1 81,1 46,3 66,3 68,8 71,2 73,7 78,3 84,9

11 61,4 64,3 67,9 71,1 73,8 79,1 87,3 56,4 64,3 66,5 70,0 73,9 76,6 94,4

LlaaxxHni 12 56,6 64,8 67,9 71,5 74,5 78,5 94,2 59,2 61,4 65,0 68,4 72,5 76,3 95,0

UTranuyyp 13 56,9 62,1 66,1 70,1 73,5 77,5 91,2 491 60,9 65,1 69,8 73,2 76,2 82,0

14 47,0 61,9 66,7 70,0 74,0 77,9 96,0 46,4 59,6 64,3 68,2 73,1 75,6 90,4

15 53,6 61,1 66,7 69,8 74,3 79,6 96,0 56,4 62,0 64,6 69,9 74,6 78,2 86,6

16 54,0 61,1 65,0 69,0 72,7 76,1 91,2 57,7 60,8 63,6 66,8 70,5 75,0 82,2

17 49,0 62,9 65,2 69,6 73,1 77,7 92,0 52,7 62,0 64,7 66,5 71,7 75,5 97,6

8 - - - - - - - 3,7 3,7 3,9 5,5 6,5 12,7 12,7

9 1,3 1,9 3,8 4,3 6,0 14,1 17,3 2,8 3,4 4.4 5,8 8,2 11,4 15,7

10 2,3 3,6 4,3 5,5 7,9 10,8 19,7 3,0 4,2 5,3 6,9 10,3 13,4 254

SoxHii 11 3,0 4.4 5,1 6,7 8,8 10,9 28,8 3,1 3,8 5,2 7,7 10,2 13,3 16,8

KUH 12 3,2 4.7 5,5 7,6 9,3 11,2 23,9 3,7 5,5 6,6 7,8 12,8 15,8 17,5

Kr ’ 13 2,9 4.4 6,0 9,4 15,1 20,7 32,0 3,6 5,9 7.9 10,4 14,9 16,2 17,2

14 2,0 5,4 6,7 9,6 16,6 23,1 32,0 6,3 8,3 10,0 11,6 15,8 19,4 21,9

15 2,6 5,1 6,2 8,5 17,2 24,3 30,5 6,2 8,5 10,7 12,7 16,3 22,3 26,4

16 2,7 5,0 6,4 8,5 10,3 13,1 30,5 8,2 11,0 12,9 14,9 17,4 22,7 30,7

17 3,9 57 7,6 9,5 11,8 16,9 31,3 42 12,7 13,5 17,0 20,3 24,5 24,9

8 - - - - - - - 7,2 7,2 8,7 9,1 10,0 19,6 19,6

9 10,0 10,0 10,6 11,3 12,9 17,1 17,8 7,1 8,2 8,8 10,3 11,6 13,2 14,9

10 7,6 9,3 10,4 11,5 13,5 14,6 24,9 8,9 9,7 10,3 11,2 12,8 14,5 15,8

NoaBxTam 11 10,3 11,2 12,0 13,3 14,9 17,2 22,8 7,8 9,3 10,3 12,3 13,6 15,4 17,3

3CUMH 12 8,7 12,2 13,3 15,1 17,6 19,3 24,5 8,9 10,7 13,0 15,0 17,2 18,7 30,6

XKWH, 13 10,3 13,9 16,1 18,7 21,7 26,4 39,2 12,2 13,4 14,4 16,0 18,6 21,2 28,9

Kr 14 11,0 16,5 18,9 22,2 26,8 30,1 40,4 13,5 13,9 15,7 18,2 20,0 24,8 40,8

15 10,0 17,3 21,2 24,6 27,8 31,6 421 14,8 15,7 16,9 18,3 20,8 22,4 42,7

16 9,8 22,6 23,9 25,9 30,2 34,8 42 1 14,7 16,5 18,1 19,7 21,8 22,2 26,8

17 17,6 22,4 25,1 27,8 31,5 34,2 40,3 9,8 17,6 19,0 21,5 24,2 27,0 29,1
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XYCHIIT 2.4-H yprarmknan

L Mawu Oynpaac < HyHpaac Marwu OyHpoaac ¥ HyHpaac Maru
T?&%?.ZHMTH Hac R00A Roon pooryyp Rynpax nasreep Srnep ©Hgep Matu J?,oop, foon Jooryyp Rynpax nasreep Srnep ©Haep
Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max
8 - - - - - - - 8.4 8.4 8,8 9.4 10,5 19,1 19,1
9 9.4 9,9 10,5 12,2 13,3 15,8 16,3 7.8 8,4 9,0 11,0 12,0 13,5 14,7
10 8,8 9,9 10,9 12,1 13,7 15,8 252 8,5 9.4 10,7 12,3 14,3 151 17.9
S 11 10,1 12.6 13,2 14.6 16,4 19,6 238 9,2 9,9 11,9 13,8 15,6 16,6 18,9
s 12 10,4 13,3 14,8 17,2 19,6 23,1 27 1 11,3 12,8 14,4 16,5 18,4 19,7 24.9
. 13 10,1 15,9 18,1 228 27.3 33.4 53,7 13,7 14,5 15,7 17 4 19,4 20,8 233
14 11,8 18,1 224 26,8 32,1 41,6 55,3 13,3 15,1 16,4 18,0 19,9 224 30,4
15 9.4 20,0 25,3 28,1 34,5 431 54,5 15,7 16,9 17.8 18,4 20,1 21,7 24.0
16 9,8 252 26,7 28,8 30,9 34.4 38,4 14 4 16,8 17,9 18,6 19,7 21,8 224
17 18.6 254 26,5 29.4 31,7 33,1 36,8 10,6 17 1 18,0 19,7 21,0 23,7 24.9
8 N N - - - - - 18,8 18,8 19,0 20,1 21,9 37,5 37,5
9 19,7 20,7 21.9 237 26.4 32.9 33,7 17,7 18,6 19,6 22.7 247 27 4 31,2
10 17,8 20,3 21,9 23,9 27 4 29,3 414 19,5 20,6 22,1 24.8 28,2 31,0 39,2
5 11 21,2 23.6 252 27,7 30,5 35,4 45,0 19,6 21,0 23,4 27,1 30,2 33,6 38,0
G;I’A‘LV” 12 214 252 27,5 30,5 34,1 39,6 46,5 21,5 247 275 31,8 36,4 39,3 44 4
r 13 17.9 241 29.1 34,2 413 46,2 65,5 26,4 28,5 31,0 33,4 37,0 42,2 47,3
14 19,1 25.9 31,5 39,2 458 52,5 68,2 20,3 28,8 31,4 35,2 39,0 437 51,2
15 19,7 29,0 33,7 41,9 47,9 54,7 68,9 20,9 33,0 34,2 36,7 39,5 43,0 45,2
16 20,4 415 44,0 48,2 53,1 59,8 68,9 29,1 34,4 35,8 37,2 40,0 443 49,8
17 33,6 41,3 44,9 49,5 54,8 58,5 70,6 21,7 35,0 36,4 38,8 44,1 49,4 50,4
8 - - - - - - - 100,0 120,0 130,0 | 170,0 | 183,0 | 250,0 | 400,0
9 110,0 | 110,0 | 110,0 | 180,0 180,0 350,0 | 460,0 100,0 130,0 170,0 | 180,0 | 200,0 | 250,0 | 380,0
y 10 110,0 | 180,0 | 200,0 | 220,0 221,0 300,0 | 700,0 100,0 130,0 160,0 | 183,0 | 200,0 | 270,0 | 450,0
a{ﬂ“:grr;;' 11 180,0 | 200,0 | 2355 | 250,0 250,0 300,0 | 700,0 120,0 150,0 170,0 | 192,0 | 240,0 | 350,0 | 450,0
raprax 12 200,0 | 250,0 | 280,0 | 300,0 350,0 360,0 | 700,0 120,0 158,0 180,0 | 240,0 | 330,0 | 410,0 | 550,0
XypA 13 200,0 | 300,0 | 350,0 | 350,0 350,0 350,0 | 450,0 180,0 192,0 210,0 | 300,0 | 390,0 | 410,0 | 600,0
At 14 200,0 | 360,0 | 400,0 | 400,0 400,0 450,0 | 700,0 167,0 270,0 300,0 | 300,0 | 300,0 | 450,0 | 500,0
15 280,0 | 450,0 | 450,0 | 450,0 450,0 450,0 | 700,0 240,0 300,0 300,0 | 400,0 | 400,0 | 420,0 | 600,0
16 300,0 | 400,0 | 400,0 | 500,0 500,0 500,0 | 500,0 300,0 300,0 350,0 | 400,0 | 450,0 | 450,0 | 500,0
17 300,0 | 450,0 | 550,0 | 600,0 600,0 700,0 | 700,0 100,0 170,0 200,0 | 330,0 | 400,0 | 460,0 | 700,0
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XYCHIIT 2.4-H yprarmknan

ok Maw Oynpaac z [yHpaac Mauwu OyHpoaac : HyHpaac Malru
T\?g\l{%ig_lmTH Hac pooa Roon Jooryyp Hynpax naareep Orpep ©Hgep MaL”l AooA Roon [ooryyp Aynpax naareep Onpep ©Haep
Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max
8 - - - - - - - 100,0 100,0 105,0 106,0 106,0 106,0 116,0
9 105,0 105,0 105,0 105,0 105,0 108,5 118,0 100,0 105,0 106,0 108,0 110,0 111,0 120,0
10 105,0 105,0 106,0 108,0 110,0 110,0 113,0 105,0 108,0 108,0 109,0 113,0 114,0 116,0
11 101,7 101,7 101,7 109,5 115,0 115,0 115,0 93,2 98,0 108,0 109,0 115,0 115,0 115,0
AC, 12 101,7 108,5 109,0 110,0 111,0 115,0 118,0 104,4 104,4 108,0 108,0 110,0 113,0 115,0
MM M.y.6. 13 106,0 106,0 108,0 110,0 111,0 114.,0 122,0 106,1 106,1 106,1 108,0 110,0 112,0 112,0
14 105,0 105,0 112,0 112,0 112,0 116,0 118,0 98,0 106,1 110,0 110,0 114,0 115,0 121,4
15 108,0 108,5 108,5 112,0 120,0 122,0 122,0 98,0 98,0 108,5 112,0 115,0 122,0 125,8
16 108,5 113,0 113,2 113,2 115,0 120,0 120,0 98,0 98,0 106,8 108,5 120,0 120,0 122,0
17 100,0 116,0 120,0 120,0 120,0 120,0 122,0 98,0 101,0 1171 120,0 120,0 122,0 128,0
8 - - - - - - - 60,0 60,0 65,0 68,0 68,0 70,0 72,0
9 65,0 66,0 68,0 68,0 68,0 74,0 76,0 60,0 65,0 68,0 68,0 68,0 68,0 72,0
10 68,0 68,0 68,0 69,0 69,0 70,0 80,0 62,0 66,0 68,0 68,0 70,0 70,0 74,0
11 65,0 65,0 65,0 68,5 74,0 74,0 74,0 64,0 68,0 68,0 70,0 74,0 74,0 74,0
A0d, 12 65,0 74,0 74,0 74,0 74,0 74,0 74,0 64,0 68,0 69,0 70,0 74,0 78,0 78,0
MM M.Y.6. 13 66,0 70,0 73,0 74,0 75,0 76,0 80,0 64,0 68,0 69,0 71,0 76,0 76,0 76,0
14 70,0 74,0 74,0 74,0 74,0 74,0 74,0 64,0 68,0 71,7 74,0 76,0 76,0 76,0
15 66,0 73,0 74,0 78,0 80,0 80,0 80,0 64,0 68,0 72,0 74,0 76,0 80,0 80,0
16 66,0 71,6 71,6 75,0 78,0 80,0 80,0 64,0 68,0 72,0 74,0 75,0 80,0 80,0
17 66,0 74,0 76,0 76,0 76,0 76,0 80,0 64,0 67,0 74,0 76,0 76,0 80,0 97,0
8 - - - - - - - 66,0 66,0 68,0 68,0 72,0 72,0 79,0
9 66,0 66,0 68,0 68,0 72,0 75,0 79,0 65,0 65,0 67,0 68,0 72,0 76,0 80,0
10 64,0 66,0 69,0 70,0 72,0 72,0 80,0 65,0 69,0 70,0 72,0 73,0 73,0 79,0
11 66,0 66,0 70,0 72,0 73,0 74,0 78,0 69,0 72,0 72,0 72,0 72,0 73,0 79,0
Mynbc, 12 64,0 70,0 71,0 72,0 78,0 78,0 80,0 65,0 72,0 75,0 75,0 75,0 75,0 78,0
LOX./MUH. 13 66,0 71,0 72,0 74,0 75,0 76,0 78,0 66,0 72,0 74,0 75,0 76,0 78,0 80,0
14 61,0 72,0 75,0 75,0 75,0 75,0 80,0 65,0 72,0 72,0 75,0 75,0 75,0 80,0
15 69,0 72,0 72,0 72,0 75,0 78,0 80,0 72,0 72,0 72,0 75,0 75,0 80,0 80,0
16 69,0 69,0 70,0 80,0 81,0 81,0 82,0 68,0 72,0 72,0 76,0 78,0 80,0 83,0
17 68,0 68,0 68,5 78,0 82,0 83,0 85,0 68,0 68,0 75,0 76,0 78,0 85,0 85,0
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XYCHIIT 2.4-H yprarmknan

4 2

LLnHx
= Mauw [dyHpaa [yHpaac Maw Mawu [OyHnaac HyHaaa Mau
T\?g\l{%]s_g_lMTH Hac R00A Roon cngoryyp Hynpax nasreep Srnep ©Hgep AooA foon ngoryyp Rynpax C 0d23reep Srnep ©Haep
Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max
8 - - - - - - - 2.0 8,0 9,0 11,0 13,0 18,0 23.0
9 10,0 10,0 13,0 16,0 20,0 25.0 26,0 7.0 9,0 11,0 15,0 20,0 23.0 37,0
10 8,0 10,0 11,0 14,0 16,0 38,0 58,0 8,0 11,0 14,0 17,5 20,0 22,0 29,0
Eggﬁ’: 11 10,0 12,0 13,0 15,0 19,0 28,0 41,0 7.0 13,0 15,0 18,5 22,0 25,0 37,0
capByyHb 12 9,0 13,0 15,0 19,0 26,0 36,0 41,0 10,0 12,0 15,0 19,5 22,0 26,0 29.0
atrax xy4 13 8,0 13,0 16,0 24,0 33,0 38,0 58,0 9,0 12,0 15,0 18,5 23,0 27,0 31,0
P 14 8,0 13,0 19,0 29,0 37,5 40,0 50,0 10,0 15,0 19,5 225 25,1 29.0 37,0
15 9,0 15,0 22,0 32,0 36,0 38,5 50,0 10,0 13,0 19,0 23,0 27,0 30,0 35,0
16 8,0 15,0 25,0 35,0 39,0 50,0 58,0 12,0 13,0 15,0 21,0 27,0 30,0 32,0
17 10,0 20,0 30,0 38,0 48,0 50,0 58,0 10,0 11,0 18,0 21,0 27,0 30,0 32,0
8 N N - - - - - 2.0 8,0 9,0 10,7 13,0 17,0 26,0
9 5,0 10,0 14,0 15,0 17,0 20,0 20,0 7.0 10,0 11,0 15,0 19,0 24.9 36,0
10 6,0 10,0 12,0 13,0 16,0 38,0 62,0 6,0 11,0 15,0 16,5 20,0 24.0 28,0
3yyH 11 8,0 11,0 13,2 15,0 18,5 30,0 46,0 9,0 11,0 15,0 18,0 21,0 24,0 36,0
Carr"j‘é’;;/:bl 12 5,0 11,0 14,0 18,0 23,0 35,0 41,0 9,0 11,0 15,0 18,0 21,0 24,0 29,0
arrax Xy 13 5,0 12,0 16,5 21,5 30,0 35,0 62,0 8,0 11,0 15,0 18,0 22,0 26,0 30,0
AN 14 7.0 12,0 17,0 26,5 36,0 39,0 450 9,0 15,0 18,0 23,0 25,0 27.0 36,0
15 7.0 14,0 22.0 31,0 33,0 39,0 45,0 9,0 14,0 18,0 22,0 26,0 28,0 34,0
16 7.0 15,0 24.0 35,5 39,0 49,0 62,0 12,0 15,0 18,0 20,0 25,0 29,0 31,0
17 9,0 21,0 31,0 38,0 45,0 49,0 62,0 9,0 10,0 16,0 20,0 27,0 30,0 32,0
8 - - - - - - - 72,0 72,0 72,0 137,0 | 160,0 | 178,0 | 250,0
Tocoox 9 110,0 | 120,0 | 126,0 | 138,0 158,0 200,0 | 218,0 72,0 102,0 1250 | 140,0 | 150,0 | 167,0 | 187,0
P 10 1050 | 111,56 | 1265 | 1470 150,0 184,0 | 240,0 102,0 110,0 1250 | 140,0 | 154,5 | 170,0 | 193,0
(63;:)/:330 11 107,0 | 123,0 | 1345 | 145,0 163,5 192,0 | 220,0 105,0 123,0 1350 | 150,0 | 157,0 | 170,0 | 180,0
yoran 12 118,0 | 1250 | 140,0 | 1720 194,0 206,0 | 240,0 102,0 130,0 140,0 | 150,0 | 160,0 | 167,0 | 187,0
xapaix 13 107,0 | 123,0 | 141,0 | 160,0 193,0 200,0 | 231,0 110,0 130,0 140,0 | 153,0 | 170,0 | 180,0 | 206,0
om) 14 140,0 | 178,0 | 180,0 | 200,0 200,0 208,0 | 229,0 113,0 140,0 140,0 | 150,0 | 165,0 | 170,0 | 211,0
15 162,0 | 170,0 | 183,5 | 200,0 200,0 220,0 | 260,0 118,0 140,0 150,0 | 165,0 | 180,0 | 180,0 | 187,0
16 170,0 | 1750 | 1750 | 180,0 222.0 240,0 | 297,0 115,0 140,0 150,0 | 170,0 | 170,0 | 180,0 | 211,0
17 1250 | 141,0 | 193,0 | 2245 240,0 250,0 | 250,0 125,0 145,0 170,0 | 180,0 | 180,0 | 190,0 | 214,0
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XYCHIIT 2.4-H yprarmknan

LLnHx d ¢
TOMAIMNIAH Hac Maw good [Hooa iﬁ:ﬁrl;;pc LyHpax iﬁ:ﬁ::: ©Hpaep el\:augp Maw gooa [oopn i}éﬁ;;; LyHaax 'E'égf'::: ©Haep el\f;gp
yayynam Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max
8 - - - - - - - 7.0 11,0 14,0 18,0 18,0 18,0 18,0
9 5,0 13,0 18,0 18,0 18,0 18,0 18,0 9,0 14,0 16,0 18,0 18,0 18,0 18,0
10 8,0 9,0 11,0 18,0 20,0 20,0 24,0 8,0 8,0 11,0 16,0 20,0 20,0 25,0
YsH xaTaH 11 0,0 8,0 9,0 16,0 16,0 20,0 22.0 8,0 8,0 11,0 14,0 20,0 20,0 26,0
(6OXMIAnNT, 12 0,0 3,0 5,0 10,0 16,0 20,0 24.0 8,0 10,0 11,0 15,0 20,0 24.0 24.0
cm) 13 0,0 4.0 5,0 9,0 14,5 16,0 38,0 9,0 10,0 13,0 17,0 20,0 20,0 24.0
14 0,0 2,0 4,0 10,0 14,0 17,0 46,5 0,0 8,0 11,0 15,0 20,0 25,0 27,0
15 0,0 4,0 8,0 13,0 17,0 22.0 22.0 0,0 8,0 10,0 13,0 16,0 23,0 30,0
16 0,0 5,0 5,0 6,0 13,0 18,0 46,5 0,0 5,0 8,0 11,0 16,0 23,0 27,0
17 0,0 5,0 7.0 11,0 13,0 17,0 31,0 1,0 5,0 8,0 11,0 16,0 23,0 26,0
8 N N : - : : - 11,5 13,5 10,0 8,0 8,2 7.8 7.7
9 11,0 11,7 9.8 8,7 9.5 8,0 7.1 11,6 12,9 10,4 8,6 9,3 8,0 7.8
ABxaarmk 10 10,6 10,9 9,7 8,2 9,0 7.5 6,5 11,7 13,5 10,8 9,1 10,2 8,7 7.1
cambaa 11 10,3 10,9 9,7 8,3 8,9 7.1 4.0 10,8 12,7 10,4 8,9 9,5 7.8 7.5
(10 m 12 9.6 11,0 9,4 8,0 8,5 7.3 6,6 10,5 12,2 10,1 8,8 9,8 8,5 7.7
3aiig 3 13 9.8 10,9 9,4 8,0 8,5 7.1 6,5 10,5 10,9 10,1 8,5 9,1 8,2 7.1
yhaaa xapx | 14 8,6 10,3 8,3 7.3 7.9 7.0 5,7 10,6 11,7 10,0 8,3 9,0 7.8 7.8
ryik, cex) | 15 9.2 10,6 8,4 7.8 7.8 7.2 6,5 10,0 10,8 9,5 7.9 8,5 7.8 7.8
16 9.4 11,2 8,9 8,1 8,9 7.4 6,3 10,5 10,8 9,7 8,3 8,9 8,1 7.8
17 9.7 11,0 0.4 7.6 8,2 7.3 7.0 9,7 10,1 8,9 8,0 8,4 7.8 7.3
8 - - - - - - - 320,0 398,0 300,0 | 270,0 | 300,0 | 226,8 | 230,0
9 3150 | 3150 | 3150 | 290,0 290,0 240,0 | 2870 317,4 451,0 200,0 | 2759 | 290,0 | 230,0 | 2634
X 10 3150 | 3150 | 3150 | 300,0 300,0 200,0 | 295,0 290,0 320,0 290,0 | 275,0 | 290,0 | 230,0 | 265,0
Tgrc’g‘:"' 11 300,0 | 3150 | 2850 | 270,0 270,0 230,0 | 250,0 300,0 333,6 200,0 | 280,0 | 290,0 | 230,0 | 260,4
(1000‘“’,' 12 270,0 | 310,0 | 270,0 | 240,0 265,0 200,0 | 230,0 313,8 385,8 290,0 | 280,0 | 290,0 | 2472 | 2664
yinT 13 270,0 | 270,0 | 2650 | 240,0 265,0 200,0 | 240,0 300,0 333,0 290,0 | 270,0 | 280,0 | 2190 | 2664
MW, CoK) 14 270,0 | 300,0 | 2650 | 240,0 250,0 200,0 | 230,0 290,0 317,7 290,0 | 2284 | 270,0 | 2052 | 2052
' 15 270,0 | 400,2 | 265,0 | 230,0 240,0 200,0 | 230,0 290,0 333,0 290,0 | 230,0 | 267,56 | 200,4 | 2112
16 250,0 | 270,0 | 2450 | 240,0 240,0 200,0 | 200,0 290,0 317,4 290,0 | 265,0 | 270,0 | 180,0 | 230,0
17 270,0 | 270,0 | 2650 | 230,0 240,0 184.4 | 205,7 290,0 326,8 286,3 | 230,0 | 270,0 | 180,0 | 180,0
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XYCHIIT 2.4-H yprarmknan

) ?

LnHx
. Mauw IdyHoaac IOyHoaac Mauww JdyHpaac JdyHpaac Mawu
T\::;\:{;\l;revjl_lmTH Hac noon Jdoon p,)(;oryyp OyHpoax p,)c;areep ©Hpep OHpep Maw goopn [oon, p,)(l)oryyp OyHpax p,}:;sreep ©Hpep OHpep
Min 10 25 50 75 90 Max Min 10 25 50 75 90 Max
8 - - - - - - - 2,0 5,0 5,0 8,0 11,0 15,0 28,0
9 7,0 7,0 11,0 15,0 16,0 18,0 19,0 3,0 5,0 10,0 13,0 16,0 18,0 20,0
XYYHUIA 10 7,0 9,0 15,0 16,5 18,0 19,0 26,0 3,0 10,0 13,0 15,0 19,0 25,0 31,0
T3CBIp 11 4,0 13,0 15,0 16,0 18,0 20,0 28,0 2,0 5,0 13,0 15,0 16,0 19,0 25,0
(rap oaap 12 11,0 15,0 18,0 19,0 21,0 22,0 28,0 2,0 9,0 12,0 16,0 20,0 21,0 22,0
CyHwWanT, 13 5,0 15,0 19,0 20,0 22,0 22,0 27,0 3,0 11,0 13,0 15,0 19,0 20,0 23,0
TOO) 14 8,0 17,0 20,0 22,0 25,0 27,0 28,0 2,0 7,0 13,0 15,0 19,0 21,0 26,0
15 4,0 15,0 20,5 24,0 25,0 27,0 31,0 2,0 10,0 15,0 16,0 21,0 25,0 27,0
16 15,0 18,0 18,0 20,0 26,0 27,0 30,0 3,0 10,0 13,0 19,0 20,0 25,0 26,0
17 9,0 19,0 21,0 27,0 31,5 38,0 54,0 4,0 10,0 13,5 18,5 20,5 29,0 49,0

68




XycHarT 5.1 — Tamupung 6a xaHanTbiH 6yNarT xampargax MOHIOSbIH - XYyX34 ecBep YeurHxHUI (8-17 Hac) BMeniiH YPTbIH XaMXK33
yayynant (X, S)

Tamupuwng (970) | XaAHanTbIH 6ynar (618)
Q YpT, c™m
e MUx 6ueHun LiaaxxHumn FapHbI XenHun Mx 6neHnn LiaaxxHnn FapHbI XenHun
X S X | s X | s X | s X | s X | s X | s X S
3
9 67,6 5,26 40,5 6,67 62,8 6,61 73,0 5,68 61,4 3,23 34,8 3,17 54,4 6,86 65,7 2,78
10 69,6 6,94 41,8 6,96 64,6 5,50 77,4 6,79 66,0 3,29 38,4 2,99 60,5 4,84 71,8 3,69
11 73,0 8,95 43,2 6,94 67,1 7,78 79,3 5,27 66,8 3,10 38,6 3,43 62,9 5,18 74,8 2,88
12 74,6 7,32 44,9 6,18 68,9 5,73 81,5 6,09 68,5 4,72 40,2 4,00 65,7 5,11 78,8 5,53
13 74,5 5,60 44,6 4,97 69,4 6,05 81,8 7,61 73,8 3,93 43,6 3,63 70,2 4,66 84,0 5,16
14 77,3 8,23 47,2 7,78 71,8 6,13 83,5 6,54 77,0 9,44 46,9 8,42 70,4 6,60 81,9 6,95
15 80,9 5,91 50,6 7,66 72,7 5,55 84,8 7,60 79,0 6,00 47,7 5,55 74,3 5,18 88,8 7,80
16 80,7 5,98 49,9 4,58 74,6 5,42 86,8 6,13 80,1 5,02 48,4 5,90 74,1 4,14 88,0 6,02
17 82,7 5,50 50,9 5,20 75,0 4,73 87,3 5,51 80,0 5,72 49,1 5,97 74,7 3,85 89,8 4,48
?
8 66,3 4,55 38,9 3,57 56,6 3,63 66,3 3,95 60,9 4,02 34,5 3,37 52,1 4,32 63,4 3,67
9 66,3 4,09 38,5 3,31 56,2 8,07 69,1 5,73 64,6 4,15 371 3,71 55,4 5,59 67,1 4,29
10 65,4 6,09 37,7 4,27 58,1 5,89 72,1 6,01 67,0 5,61 38,8 4,19 58,0 6,38 70,9 5,92
11 70,2 4,11 40,4 2,98 64,5 4,92 76,5 5,11 67,9 4,28 38,9 3,65 60,9 4,92 75,0 4,58
12 73,5 4,37 42,9 3,96 68,1 5,43 82,4 5,75 70,9 3,29 40,8 2,57 65,8 5,22 79,8 4,72
13 75,8 5,63 44,6 4,37 70,4 6,28 83,4 4,33 74,1 5,14 43,3 5,00 68,5 5,05 82,4 4,65
14 78,1 6,18 47,4 5,31 70,0 6,37 81,8 5,16 74,2 511 44,0 4,57 66,8 4,70 82,0 4,64
15 77,5 4,48 46,9 4,22 69,9 3,72 84,0 4,11 77,9 5,59 47,6 4,78 69,5 5,93 81,1 3,39
16 80,1 5,32 48,6 4,56 71,3 4,49 84,0 5,16 77,8 6,35 48,3 6,34 70,9 4,69 84,6 3,68
17 79,8 5,02 50,1 4,87 73,5 6,52 82,7 3,17 79,7 4,69 49,5 4,05 70,7 3,90 83,9 3,57
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XycHarT 5.2 — Tamupung 6a xaHanTblH 6ynarT xampargax MOHrofbIH - XyyX34 6CBep YeUNHXHUI (8-17 Hac) BUeninH epreHnn Xamxaa

y3yynantyya (X, S)

Tamupuug (970) ‘ XAHanTbIH 6ynar (618)
o lNony, cm
f Mep Taas L{33xH1UK epreH Haaruun Mep Taas HaakHnn Haarnkunm
3y3aaH opreH 3y3aaH
X | s X S X | s X | s X | S X | s X | s X | s
3
9 30,0 2,22 21,6 1,80 20,6 1,82 14,6 1,69 27,7 1,30 19,9 0,93 19,0 1,08 14,0 0,63
10 30,9 2,23 22,2 2,43 21,1 2,06 15,4 2,09 28,8 1,40 20,8 1,67 19,8 1,31 14,1 0,99
11 32,5 4,11 23,1 1,85 22,6 2,34 16,1 2,15 29,2 2,11 21,8 1,21 20,6 1,71 14,6 1,39
12 33,1 3,68 23,7 2,13 23,3 2,48 16,3 2,01 31,1 2,10 22,6 1,65 21,5 1,63 15,1 1,36
13 33,9 3,79 24,5 2,63 23,6 2,45 16,9 2,05 33,3 1,83 24,4 1,79 22,9 1,61 15,4 1,29
14 35,6 3,23 25,0 2,49 24,6 2,41 17,2 1,91 33,5 2,60 24,9 2,71 22,9 1,94 15,8 1,47
15 36,0 4,32 25,5 2,67 24,8 2,68 17,8 2,48 35,9 2,63 25,7 1,95 24,4 2,34 16,2 1,39
16 37,0 3,72 25,8 2,81 25,4 2,63 17,8 1,56 36,9 2,05 27,0 1,61 24,8 1,17 17,9 1,79
17 37,5 3,15 26,8 2,61 26,1 2,83 18,4 1,38 37,0 1,41 26,5 1,83 25,1 1,28 17,4 1,18
?
8 28,3 1,42 21,0 1,41 19,4 1,38 14,1 0,90 26,0 2,62 19,7 1,57 18,1 1,58 13,2 1,09
9 28,4 2,01 20,6 1,48 19,7 2,50 14,1 1,36 28,0 1,39 20,8 1,53 19,5 2,02 13,6 | 1,10
10 28,5 3,32 21,2 2,15 19,9 1,88 14,3 2,04 29,4 1,88 21,8 2,24 19,8 1,75 14,2 1,39
11 31,0 2,22 23,2 1,89 21,3 1,57 14,9 1,50 30,4 2,14 22,5 1,77 20,8 1,85 14,5 1,53
12 32,5 3,95 24,7 2,06 22,6 1,69 15,7 1,46 31,2 3,16 24,7 2,69 21,6 1,93 14,9 1,58
13 33,2 2,39 25,7 1,74 22,6 1,56 15,7 1,06 32,7 2,91 25,2 1,74 22,6 1,53 15,2 0,82
14 33,6 2,96 26,0 1,73 23,3 1,54 15,9 1,50 33,7 2,20 25,6 1,44 23,1 1,13 15,9 1,55
15 341 2,68 26,3 1,67 23,2 1,39 16,0 1,14 34,5 2,20 26,0 1,67 23,1 1,37 16,2 1,29
16 35,4 1,81 26,9 1,29 23,8 1,63 16,3 0,41 34,3 2,51 26,7 1,36 23,3 1,04 16,6 | 0,51
17 36,1 1,46 27,2 1,32 24,7 1,26 17,5 1,35 354 1,17 27,0 1,58 24,0 1,22 17,0 | 0,99
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XycHarT 5.3 — Tamupung 6a xaHanTbiH 6yNarT xampargax MOHIOSbIH - XyyX34 ecBep YeurHxHUI (8-17 Hac) YEHWIA 6preHNn XamKaa
y3yynantyya (X, S)

Tamupuwmg (970) | XAHanTbIH 6ynar (618)
Q YeHuit epreH, cm
I Toxon Byryun OBper Waran Toxoun Byryn OBper LWaran
X | 8§ | X | s X | § | X | 8§ | X| S | X | 8§ | X| S | X | s
J
9 5,6 0,49 4,6 0,45 8,5 0,59 6,2 0,48 53| 0,32 4,4 0,26 7,9 0,40 5,8 0,30
10| 57 0,73 4,7 0,53 8,7 0,80 6,3 0,52 56| 0,27 4,6 0,25 8,3 0,52 6,0 0,41
11 5,9 0,60 4,9 0,49 8,8 0,64 6,5 0,47 57| 0,33 4,7 0,28 8,5 0,51 6,2 0,30
12| 6,0 0,61 5,0 0,53 9,1 0,74 6,6 0,52 59| 0,39 49 0,27 8,9 0,68 6,5 0,41
13| 6,2 0,66 5,2 0,62 9,2 0,76 6,9 0,78 6,1 0,34 5,1 0,30 9,2 0,44 6,8 0,30
14| 6,4 0,66 5,4 0,58 9,3 0,66 7,0 0,62 6,2 | 0,45 53 0,36 9,2 0,53 6,9 0,45
15| 6,7 0,75 5,6 0,59 9,5 0,70 7,1 0,70 6,6 | 0,38 5,5 0,27 9,6 0,52 7.1 0,40
16 | 6,7 0,72 57 0,65 9,4 0,69 7,1 0,72 6,9 | 0,46 57 0,34 9,9 0,74 7,2 0,35
17| 7.1 0,59 6,0 0,56 9,7 0,59 7,4 0,68 6,9 | 0,31 5,7 0,34 9,6 0,56 7,1 0,41
?

8 5,2 0,57 4,2 0,25 8,0 0,75 5,8 0,32 47 | 0,29 4.1 0,26 7,3 | 0,50 5,4 0,30
9 53 0,48 4.4 0,40 7,9 0,69 5,9 0,47 52| 0,45 4,3 0,29 77| 049 | 57 0,31
10 53 0,51 4,5 0,32 8,0 0,81 6,0 0,40 54| 042 4,6 0,28 8,0 | 0,70 5,9 0,33
11 5,6 0,43 4,8 0,35 8,4 0,68 6,3 0,44 54| 0,32 4,6 0,29 83| 0,59 | 6,0 0,35
12 5,7 0,45 4,9 0,32 8,8 0,65 6,5 0,52 56| 0,37 4,8 0,28 85| 047 | 6,2 0,42
13 6,0 0,31 5,0 0,25 8,9 0,58 6,5 0,82 58| 0,28 49 0,22 87| 047 | 6,2 0,58
14 5,9 0,38 5,0 0,34 9,0 0,55 6,7 0,63 58| 0,32 5,0 0,27 89| 046 | 6,3 0,40
15 6,0 0,28 5,0 0,29 9,1 0,68 6,9 0,81 57| 0,28 4,9 0,22 8,9 0,72 6,4 0,31
16 6,0 0,35 5,1 0,37 9,3 0,48 6,6 0,43 6,0 | 0,26 5,0 0,22 95| 057 | 64 0,31
17 6,3 0,43 5,4 0,45 9,5 0,86 6,8 0,39 6,2 | 0,33 5,0 0,25 93| 0,61 6,7 0,31
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Tabnuua 5.4 — Tamupuma 6a xsaHanTbIH ByNarT xampargax MOHrOfblH - 3ParTan xyyxayyaunH (8-17 Hac) GueHun 6ycnyyp TOMpruiH
XaMxa3 yayynantyyg (X, S)

Toupor, cm
Hac LiaaxHun BycanxuiH OrserHumn ByranraHbl Hanrancau LyyHbI F'ysiHbI LWnn63aHun
oyranraHbl
X | 8§ | X | S | X | § | X| § | X| S | XS | X ]| s | X]|s
Tamupuupg
9 59,6 2,94 57,6 2,49 69,1 503 | 20,1 | 241 | 21,1 | 2,37 | 186 | 3,02 | 424 | 7,36 | 23,7 | 6,18
10 65,7 4,74 58,4 2,81 73,1 783 | 223 | 357 | 228 | 3,76 | 20,3 | 3,57 | 43,6 | 563 | 26,7 | 5,54
1 71,4 7,93 63,5 5,83 76,1 7,33 | 22,1 299 | 234 | 284 20,5 | 3,40 | 45,2 | 6,02 | 29,2 | 4,76
12 74,6 8,33 65,7 6,82 78,6 792 | 233 | 3,02 | 243 | 3,20 21,3 | 3,04 | 475 | 646 | 31,2 | 3,04
13 74,9 9,13 66,1 8,73 79,5 838 | 239 | 288 | 253 | 322 | 21,9 | 2,88 | 48,8 | 8,74 | 30,5 | 3,56
14 77,6 7,69 67,8 6,33 81,8 766 | 247 | 208 | 263 | 2,48 | 22,8 | 2,07 | 520 | 580 | 31,3 | 3,67
15 80,5 9,48 69,5 8,49 84,0 8,65 | 259 | 329 | 274 | 3,88 23,5 | 2,00 | 52,5 | 3,14 | 32,2 | 4,61
16 81,0 9,16 69,4 7,60 85,0 795 | 260 | 2,73 | 278 | 291 240 | 2,73 | 53,1 3,80 | 33,0 | 2,22
17 85,1 6,68 72,8 7,02 88,2 6,28 | 276 | 302 | 298| 337 | 256 | 3,02 | 53,2 | 2,82 | 32,8 | 2,60
XsAHanTbIH

9 62,3 3,54 56,6 4,14 64,9 542| 19,6 1,46 20,6 1,12 17,7 1,50] 36,5 3,44| 22,01 2,04
10 63,4 3,98 57,6 2,98 68,9 5,82 19,8 2,28 20,9 2,29 17,8 2,28| 40,9 4,65 23,4 4,69
11 66,9 7,03| 60,5 6,91 70,8 5,32| 20,6 2,17 21,8 1,84| 18,6| 2,17| 40,8 5,32| 22,8/ 5,32
12 70,0 7,01 63,6 6,46 75,7 7,73| 21,9 2,81 231 2,74, 19,9| 2,81| 46,0 7,43 27,9] 2,93
13 73,2 6,74 65,3 6,30 79,1 6,29 23,2 241 2438 226, 21,2 2,41| 49,1 6,29| 30,2| 5,25
14 74,1 589 64,7 4,74 79,8 6,65 23,5 1,74| 253 1,86| 21,5 1,74| 49,8 6,65 30,6 4,65
15 79,9 8,02| 684 6,16 85,7 5,28 25,8 291 27,8 2,61 23,6| 295| 529 2,92| 36,3| 4,98
16 83,2 8,28 73,2 9,36 88,4 6,20 26,4 3,13| 28,2 2,90 24,1| 2,63 52,1 4,04/ 31,7| 2,18
17 83,8 6,30 70,5 7,00 87,3 6,47| 25,6 2,41| 27,6 2,49 23,7| 2,38 55,1 1,37| 34,2| 2,53
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Tabnuua 5.5 — Tamupung 6a xaHanTbIH 6yNarT xampargax MOHrofbIH - AM3ArTan XyYyxayyaunH (8-17 Hac) GueHnii Gycnyyp TOMPrunH
XaMxa3 yayynantyyg (X, S)

Tounpor, cm
Hac Laax Bycanxui Or3er Byranra qg‘;;:’;::” Wyy Nysa Wwnun6s
X | S X \ S X \ S X \ S X \ S X | S X \ S X | S
TamupuumH

8 63,5 4,45 54,6 3,43 | 68,2 6,34 | 19,9 2,35 | 21,0 1,97 179 | 2,35 | 38,8 5,81 24,2 4,85
9 64,2 6,47 57,2 5,36 | 66,4 | 413 | 19,8 2,57 | 211 2,67 17,8 | 2,57 | 37,1 3,79 23,7 2,40
10 65,9 8,90 | 57,9 8,06 | 66,9 | 3,33 | 20,3 | 3,05 | 21,8 | 3,03 18,3 | 3,05 | 354 | 2,73 | 23,2 | 2,60
11 71,6 6,79 61,5 6,52 | 73,9 | 482 | 21,8 2,79 | 231 2,86 19,8 | 2,79 | 39,6 5,47 26,7 2,31
12 73,7 8,35 64,1 5,40 | 80,8 6,60 | 22,8 2,77 | 23,9 2,58 20,8 | 2,77 | 46,0 8,80 29,8 3,43
13 77,5 5,54 65,4 6,57 | 83,8 6,24 | 23,7 2,42 | 25,0 2,53 21,7 | 2,42 | 48,7 7,72 31,1 4,39
14 78,8 5,46 65,4 5,60 | 86,2 6,38 | 23,5 1,91 | 25,3 2,41 21,5 1,91 51,4 2,84 32,4 2,26
15 80,4 6,10 | 67,8 6,74 | 88,3 | 6,74 | 23,8 | 1,65 | 25,0 168 | 21,8 | 1,65 | 535 | 1,66 | 33,5 1,66
16 83,3 4,62 67,9 544 | 89,3 | 4,34 | 24,8 0,85 | 26,3 1,07 22,8 0,85 | 54,2 1,47 34,2 1,47
17 84,1 5,23 72,0 6,25 | 91,8 | 4,75 | 25,8 2,50 | 271 2,42 23,8 | 2,50 541 3,63 34,4 3,14

XsiHaNTbIH

8 59,1 4,78 54,3 2,89| 63,3| 469| 183 1,93| 193 2,41 16,3| 1,93| 357 2,70 22,2 3,51

9 62,9 6,09 56,5| 5,94| 658 3,58 19,2 2,30| 20,3 212 17,2 2,30| 36,2 4,43 23,1 2,78
10 66,6 6,38 57,9 5,08 68,0 3,74 203| 2,35 214 2,40 18,3| 2,35| 37,9 3,62 246| 2,88
11 69,0/ 6,86 60,8/ 7,30| 71,8/ 4,99| 208 2,38 21,8 2,30 18,8 2,38| 40,3 5,621 25,8 3,00
12 72,8 5,36 61,0 551 77,2 6,04 21,3| 2,31 22,3 2,37 19,3 2,31 42,4 6,40 27,9 3,59
13 76,7 5,07 62,6 449 82,2 5,76\ 22,4 2,04 235 2,07 20,4 2,04 449 6,19| 304 3,79
14 78,9 4,53 66,8 6,17| 854| 546| 239| 1,89 253 2,07 21,9 1,89 503 3,28 319 2,78
15 80,2| 5,34 66,8 4,97| 86,9 510| 239 1,63| 251 1,51 21,9 1,63| 534 1,32| 334 1,32
16 83,6 4,87 67,2 4,81| 88,3 4,71| 243| 086 254 0,76 22,3| 0,86| 54,1 1,82 34,1 1,82
17 84,2 343 71,3| 4,83| 89,7 8,30| 26,8/ 357| 26,9 2,22| 24,8 3,57| 532 3,37| 332 3,37
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Tabnuua 5.6 — Tamupuma 6a xsaHanTbIH ByNarT xampargax MOHrOfbIH - 3P3ArTan XyyxayyaumnH (8-17 Hac) apbCHbl ©6XeH AaBxaprbiH

XaMXa93 y3yynantyya (X, S)

ApbCHbI 3y3aaH, MM

Hac [anau noopx ByranarHbi ByranarHbl X3BnunH X3BnunH FysiHbI LIMNG3HIA
ragHa Tan [oTop Tan 6ocoo X3BT33
X ‘ S X S X S X S X S X S X S
TamupuuH
9 5,51 2,24 6,40 3,21 2,12 1,05 4,73 1,72 4.64 1,77 512 1,75 4,42 2,47
10 6,36 1,53 7,04 2,14 3,28 1,41 8,05 5,16 8,01 4,47 7,82 3,32 7,27 2,46
1 6,80 1,84 7,41 2,21 3,71 1,47 7,85 2,84 7,33 4,04 7,95 2,31 6,41 2,79
12 7,31 2,57 8,26 3,14 4,32 2,41 7,55 2,96 9,76 5,29 8,94 2,53 8,94 2,79
13 7,52 2,94 7,86 3,56 410 2,60 7,02 2,98 9,16 5,04 9,04 1,00 8,07 3,77
14 7,57 1,92 7,50 3,29 412 3,07 7,81 3,94 9,66 4,29 9,94 2,77 8,27 3,57
15 7,39 2,11 8,14 4,15 4,75 2,37 7,39 3,75 9,17 4,11 9,14 3,38 8,83 3,43
16 7,35 1,88 6,80 2,87 5,27 1,75 7,70 3,31 8,46 3,76 9,18 4,33 8,93 2,85
17 8,08 2,57 7,27 3,02 5,14 2,50 8,07 5,13 8,93 5,38 10,06 2,11 8,90 3,1
XsiHaNTbIH

9 5,11 1,60 6,41 1,46 2,74 1,05 4,79 1,87 4,70 2,05 5,37 1,81 5,36 1,97
10 7,04 1,64 6,75 2,06 3,21 1,25 | 9,99 5,65 8,91 3,80 7,97 1,76 7,97 2,40
11 7,28 1,82 8,30 1,93 3,10 0,92 | 10,15 4,06 7,65 2,48 8,36 2,33 8,56 3,35
12 7,36 2,91 8,85 4,00 3,70 1,54 | 9,61 2,83 9,71 4,45 8,69 2,25 9,53 3,70
13 8,78 5,10 8,91 4,33 3,88 1,83 | 8,88 3,52 | 10,69 | 7,28 8,63 3,22 7,78 4,37
14 8,07 1,92 7,26 2,59 3,53 1,52 | 8,92 5,39 9,46 4,41 9,16 3,27 7,09 4,56
15 8,09 2,86 9,17 4,14 5,22 3,15 | 8,35 3,97 8,96 4,04 9,80 1,66 9,79 4,60
16 9,27 3,68 8,89 3,66 5,89 1,81 | 11,45 759 | 11,06 | 6,67 9,53 4,21 9,75 5,72
17 9,43 3,98 8,69 4,13 7,52 2,12 | 11,39 7,18 9,28 5,80 11,01 2,59 10,62 | 5,92
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Tabnuua 5.7 — Tamupumg 6a xaHanTbIH 6yNarT xampargax MOHroflblIH - AM3ArTan XyyxayyamiH (8-17 Hac) apbCHbl ©6XeH JaBXaprbiH
XaMxa3 yayynantyyg (X, S)

AprHbI 3y3aaH, MM

Hac HanaH goopx HDanaH poopx | AanaH poopx | [anaH poopx Hanax poopx | AanaH goopx | [JanaH goopx

X | S X | § | X | S X | s X | s X | S X | s

TamMupuuH
8 6,70 2,04 9,82 2,38 413 1,42 5,86 2,42 8,14 3,38 7,91 2,86 6,96 1,94
9 7,05 2,43 9,65 3,06 4,47 1,51 7,95 3,99 7,71 3,64 7,77 3,10 7,31 2,86
10 7,69 3,06 9,88 3,32 4,53 2,09 8,76 5,02 9,52 5,49 7,89 2,92 7,47 2,59
11 7,83 3,06 9,51 3,34 4,40 1,50 8,33 4,58 9,77 4,81 7,30 2,13 7,30 2,13
12 8,06 2,97 9,55 2,73 414 1,48 9,18 4,28 9,15 3,41 8,41 2,90 7,91 2,27
13 9,18 2,26 10,94 2,19 4,30 1,32 11,29 4,42 10,79 3,67 10,05 3,08 9,40 2,59
14 11,46 3,94 13,45 3,79 5,70 2,50 12,02 5,04 13,88 5,08 | 12,19 2,44 10,43 1,56
15 11,78 3,17 13,08 2,30 5,13 1,66 13,47 4,31 14,39 4,32 12,82 3,44 10,25 1,95
16 12,01 3,77 12,96 2,67 517 1,81 13,95 4,39 13,93 4,79 12,37 4,39 10,15 2,72
17 14,94 4,07 14,49 3,09 5,83 3,22 15,24 4,98 15,86 5,02 12,94 3,82 12,75 0,26
XsAAHaNTbIH

8 7,96 2,55 10,90 5,16 4,74 2,51 7,74 4,40 7,16 2,60 7,22 1,95 6,82 1,95
9 7,12 2,55 9,31 3,08 4,18 2,06 7,93 4,28 7,41 3,48 7,13 2,38 6,84 2,39
10 7,94 3,32 10,77 3,36 5,49 3,25 8,90 5,46 9,90 5,75 8,23 3,01 8,06 2,90
11 7,82 2,75 9,18 3,21 4,30 1,85 10,16 5,02 10,47 5,15 7,08 1,90 7,08 1,90
12 9,24 2,90 10,38 2,68 5,05 1,93 11,09 5,10 11,29 4,08 10,19 3,34 9,19 2,21
13 9,52 3,01 10,47 2,37 4,16 1,47 12,49 5,10 11,58 5,03 10,56 3,42 9,80 2,98
14 10,23 3,65 12,72 3,64 4,87 1,98 11,94 5,20 14,28 6,35 12,54 2,71 9,92 1,72
15 12,22 3,87 12,58 2,99 5,23 2,24 14,61 5,99 15,29 5,65 14,24 2,76 11,59 1,86
16 13,03 3,74 13,92 2,71 5,88 1,76 13,88 4,39 14,72 4,97 13,61 3,82 10,89 2,17
17 14,14 3,18 14,23 2,98 7,12 4,23 14,47 4,90 14,81 4,00 16,88 1,68 12,56 1,05
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Tabnuuya 5.8 — Tamupuma 6a xsaHanTbIH 6YNarT xampargax MOHrOMbIH - 3P3ArTan xyyxayyaviHi (8-17 Hac) 6ueniiH nponopum
XapbLaaHbl Xamxa33 y3yynantyya (X, S)

Mponopuy xapbuaa, %
BoapacT (I/I§ oueHnn ypt/ (XenHun yp1/breniiH (LL39>KHV|17| Tounpor/ LloaxHui AcHbI ByTUMIAH
BuewninH eHpep)*100% eHaep*100% BuewninH eHpep)*100% ntranuyyp, % nHaekc, %
X | s X | s X | s X | S X | s
TamupuumH
9 49,1 1,99 53,0 1,34 43,4 2,99 70,6 5,91 4,0 0,26
10 48,5 3,38 53,9 2,14 45,8 2,81 72,9 6,22 4,0 0,34
11 48,7 2,92 53,1 1,86 47,7 3,56 71,2 5,75 4,0 0,25
12 48,8 3,32 53,4 2,23 48,8 4,02 70,2 6,69 3,9 0,30
13 48,5 3,30 53,1 1,85 48,7 4,61 71,5 6,48 4,0 0,32
14 49,6 2,02 52,9 1,58 49,2 3,54 70,0 6,24 4,1 0,32
15 50,0 2,71 52,4 2,44 49,8 4,65 71,9 7,61 4,1 0,35
16 49,2 1,97 53,0 1,69 49,3 4,42 70,4 7,07 4,1 0,31
17 49,9 1,36 52,7 1,23 51,4 3,84 70,8 7,35 4,3 0,33
XaHanTt

9 48,3 2,42 51,7 1,61 44,0 2,32 73,6 4,03 4,2 0,23
10 48,9 2,23 53,2 1,72 46,9 2,41 71,1 4,09 4,1 0,19
11 48,1 1,84 53,8 1,29 48,1 4,57 71,2 5,38 4,1 0,21
12 47,3 2,41 54,4 1,82 48,4 4,42 70,5 5,48 4,1 0,27
13 47,6 2,18 541 1,47 47,2 4,07 67,5 5,42 3,9 0,16
14 48,9 1,78 54,3 2,00 47,8 2,64 69,5 7,18 4,0 0,23
15 49,3 2,84 52,7 2,10 48,7 4,97 66,7 6,97 4,0 0,25
16 49,2 3,01 52,2 2,79 50,2 5,05 72,4 6,68 4,1 0,30
17 48,4 2,27 53,1 1,76 50,2 3,64 69,6 4,05 4,1 0,21
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Tabnuuya 5.9 — Tamupuma 6a xaHanTbIH 6yNarT xampargax MOHrofbiH - 3MarTan xyyxayyavmid (8-17 Hac) ueuniid nponopum

XapbLaaHbl XamMxa33 y3yynantyya (X, S)

Mponopuun, %

Hac (Nx BuennH ypT/ (XenHwuin ypT/BuennH (LaaxHum Tompor/ LiaaxHui AcHbl 6yTUMIAH
BueniiH eHpep)*100% eHaep*100% BueninH eHpep)*100% ntranuyyp, % nHaekc,%
X | s X | s X | s X | s X | s
TamupuumH

8 50,6 2,04 50,6 2,21 48,4 2,89 72,7 3,37 4,0 0,41

9 49,8 2,07 51,8 2,38 48,1 3,33 71,9 6,36 3,9 0,27
10 48,1 2,93 53,1 2,89 48,4 4,23 72,1 6,91 3,9 0,19
11 48,4 2,10 52,6 2,23 49,2 3,40 69,7 5,22 3,9 0,35
12 47,8 2,06 53,5 2,02 47,9 4,53 69,8 5,93 3,7 0,27
13 48,4 2,27 53,4 2,78 49,5 2,75 69,7 6,12 3,8 0,21
14 49,5 2,97 51,9 2,83 50,0 3,35 68,5 6,85 3,7 0,26
15 48,9 2,04 53,1 1,81 50,8 3,74 69,2 5,34 3,8 0,21
16 49,7 2,21 52,3 2,48 50,3 8,77 68,9 6,06 3,7 0,24
17 49,5 1,75 51,8 2,07 52,1 2,89 70,7 4,83 3,9 0,22

Xanant

8 49,5 1,79 51,5 1,83 48,0 3,23 73,6 5,93 3,8 0,19

9 49,5 2,05 51,3 2,29 48,1 3,43 70,2 6,49 4,0 0,26
10 49,0 2,67 51,9 2,81 48,6 2,94 71,9 4,89 3,9 0,29
11 47,9 2,10 53,0 2,19 48,7 3,76 69,8 4,89 3,8 0,23
12 47,5 1,81 53,5 1,92 48,8 3,06 69,4 6,90 3,8 0,26
13 47,9 2,38 53,3 2,79 49,6 2,40 67,3 5,28 3,7 0,22
14 48,2 2,71 53,2 2,48 51,2 3,14 69,1 6,82 3,7 0,25
15 49,8 2,43 52,0 2,26 51,4 3,23 70,2 6,95 3,7 0,18
16 48,5 2,78 53,0 2,41 52,8 3,54 71,3 3,56 3,8 0,17
17 50,0 1,95 52,3 2,02 52,7 3,48 70,9 5,29 3,9 0,21
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Tabnuua 5.10 — Tamupumg 6a xaHanNTbiH BYNArT xampargax MOHIOfbIH XYyX34 ecBep YeurHxHuin (8-17 Hac) bueuniiH 6ypanuinH

y3yynantyya (X, S)

Tamupuma | XsiHanT
Q BueuniH potooa 6ypAaan, Kr
T ©OXHUN XUH MNpaBXTaW 34 3CUNH ©exryn XuH ©OXHUN XNH NpoBXTaWm 34 3CUINH ©exrymn *uH
X \ S X \ S X \ S X \ S X \ S X \ S
J
9 7,2 3,13 13,0 5,19 21,2 6,99 7,2 4,27 9,6 1,54 21,9 3,09
10 7,3 3,55 12,2 4,36 23,2 5,69 6,8 2,83 10,5 1,93 22,8 3,57
11 8,4 6,23 11,9 2,44 25,8 6,75 7,3 3,08 11,6 1,89 25,2 4,34
12 9,0 4,10 14,1 3,04 29,9 5,15 7,4 3,25 11,3 1,77 25,1 3,34
13 10,3 4,36 18,0 6,62 32,9 6,61 9,1 3,30 14,3 2,16 30,7 4,39
14 11,5 4,57 18,7 3,89 36,4 5,18 111 3,31 16,0 2,45 334 4,50
15 12,3 4,42 20,5 5,84 36,8 6,44 13,9 415 17,2 2,46 34,7 4,01
16 13,8 4,91 21,0 5,05 371 5,34 14,7 4,86 18,4 2,46 36,6 3,81
17 15,4 3,93 21,0 4,00 39,5 5,54 15,9 4,51 20,1 2,51 39,0 4,12
?
8 5,2 0,57 4,2 0,25 8,0 0,75 4,7 0,29 4.1 0,26 7,3 0,50
9 53 0,48 4.4 0,40 7,9 0,69 5,2 0,45 4,3 0,29 7,7 0,49
10 53 0,51 4,5 0,32 8,0 0,81 54 0,42 4,6 0,28 8,0 0,70
11 5,6 0,43 4,8 0,35 8,4 0,68 54 0,32 4,6 0,29 8,3 0,59
12 5,7 0,45 4,9 0,32 8,8 0,65 5,6 0,37 4.8 0,28 8,5 0,47
13 6,0 0,31 5,0 0,25 8,9 0,58 5,8 0,28 4,9 0,22 8,7 0,47
14 5,9 0,38 5,0 0,34 9,0 0,55 5,8 0,32 5,0 0,27 8,9 0,46
15 6,0 0,28 5,0 0,29 9,1 0,68 5,7 0,28 4,9 0,22 8,9 0,72
16 6,0 0,35 5,1 0,37 9,3 0,48 6,0 0,26 5,0 0,22 9,5 0,57
17 6,3 0,43 5,4 0,45 9,5 0,86 6,2 0,33 5,0 0,25 9,3 0,61

78



Tabnuua 5.11 — Tamumpuma 6a xsHanNTbIH BYNArT Xampar4ax MOHIOfbIH  3parTan XyyxayyannH (8-17 Hac) GueuninH dyHKUMOHaNb Yin

axunnaraatbl y3yynantyya (X, S)

g YATXypa, n/MuH. BapyyH rapbiH 3YYH rapbiH ALC, AQA, Mynbe,
L aTrax xyu, Kr aTrax xyu, Kr MM M.y.0. MM M.y.0. LoX./MUH.
X | s X | s X | s X | ) X | s X | s
Tamupuupg
8 341,7 98,87 23,8 5,33 21,3 4,77 110,2 0,89 69,4 2,36 70,8 3,84
9 388,5 71,34 25,1 6,11 24,7 6,09 113,0 2,67 70,8 4,32 70,5 2,17
10 400,3 104,65 25,0 7,12 24,1 7,71 113,3 3,78 74,8 4,19 70,1 2,07
11 383,1 106,61 25,6 8,37 23,3 7,47 113,5 6,42 75,6 4,62 71,8 2,26
12 405,7 109,09 28,4 10,22 26,7 9,78 117,3 5,55 74,5 5,06 71,6 2,36
13 408,1 129,03 29,2 10,39 26,7 9,92 118,3 4,77 75,3 4,30 71,5 2,20
14 414,3 106,07 29,8 8,68 28,0 8,72 118,1 5,24 75,2 4,93 71,4 2,31
15 411,3 117,41 29,6 8,50 27,8 7,39 117,8 6,43 74,6 5,25 71,9 3,68
16 4229 107,80 30,8 8,87 29,2 8,85 117,8 4,89 74,7 4,45 72,8 3,70
17 433,8 124,04 34,7 8,58 33,3 8,82 118,3 5,19 75,0 5,95 72,2 3,45
XaHanTt

8 318,0 94,78 22,6 5,17 20,4 4,93 110,1 1,92 68,5 3,30 68,4 2,66
9 368,5 65,66 24,6 4,63 23,4 4,83 110,6 4,31 69,2 2,82 71,5 2,05
10 365,9 82,96 25,2 9,60 24,1 9,15 114,2 2,59 69,1 2,75 70,9 2,27
11 369,8 108,59 24,7 6,12 23,8 6,92 117,9 5,30 75,6 4,50 71,6 2,15
12 376,4 103,83 27,6 8,76 25,7 8,53 118,0 4,51 75,5 4,47 72,1 2,27
13 390,0 88,62 28,5 10,01 25,9 9,50 116,9 4,94 74,2 5,39 71,7 2,39
14 405,3 111,36 29,8 7,30 26,7 6,52 118,9 5,17 75,5 4,66 72,0 1,73
15 364,6 95,82 28,4 7,08 26,8 7,07 116,2 6,14 73,1 5,69 72,3 3,12
16 409,7 102,26 27,1 9,64 25,7 8,88 115,8 6,55 73,4 6,18 73,4 4,19
17 383,8 107,91 27,6 7,34 26,1 7,43 117,2 5,49 74,2 5,58 72,3 2,61




Tabnuua 5.12 — Tamupuma 6a xssHanTbIH BYN3rT Xampargax MOHIOSbIH AM3rTan XyyxayyaumnH (8-17 Hac) GueniiH pyHKLMOHanb yin

axunnaraatbl y3yynantyya (X, S)

g YATXypa, n/MuH. BapyyH rapbiH 3YYH rapbiH ALC, AOO, Mynbe,

a aTrax xyu, Kr aTrax xyu, Kr MM M.y.0. MM M.y.0. LOX./MUH.
@ X | s X | s X | s X | ) X | s X | s
TamMupuuH
8 241,7 54,32 17,0 3,18 15,7 3,03 109,5 2,21 69,3 2,88 78,0 3,20
9 279,0 82,53 18,1 5,56 16,8 4,95 112,3 2,91 72,1 3,17 76,7 3,18
10 303,8 89,06 18,3 6,77 16,6 6,29 112,9 3,10 71,4 5,09 76,8 2,46
11 301,9 100,00 19,7 4,08 18,6 3,93 113,5 3,33 71,6 3,81 76,8 2,45
12 318,4 77,28 21,2 3,40 19,9 3,22 112,4 3,39 70,6 4,37 76,9 2,65
13 3354 67,90 22,2 4,30 19,9 4,62 113,1 3,51 71,2 4,17 76,6 2,36
14 345,6 63,59 22,8 4,70 20,8 5,07 113,7 3,29 71,2 4,01 76,6 2,56
15 342,4 76,22 24,6 4,39 22,9 4,40 113,4 3,37 71,6 4,28 76,9 2,74
16 376,9 52,23 25,7 4,22 24,3 4,53 114,2 2,73 70,5 4,88 77,0 2,62
17 408,9 81,48 28,6 5,92 25,6 5,09 115,8 5,19 72,6 4,71 76,4 2,67
XsiHanT
8 2487 118,49 16,6 7,88 15,1 7,80 113,3 3,66 71,8 3,61 77,1 3,38
9 287,2 137,31 17,1 3,23 16,1 3,05 114,8 3,50 73,1 3,36 76,2 2,61
10 293,0 141,33 17,2 3,89 16,9 4,59 115,5 2,96 73,9 3,62 75,7 2,47
11 271,5 107,95 18,9 7,61 17,5 6,80 114,6 3,08 72,7 3,42 76,3 3,03
12 284,6 112,37 17,8 3,45 17,0 4,12 115,1 3,05 73,4 3,83 75,9 2,36
13 275,7 136,92 19,0 6,85 17,1 6,34 114,3 4,26 72,5 3,78 76,6 2,55
14 312,8 129,40 20,5 5,89 18,7 5,77 115,0 3,04 73,6 3,59 76,2 3,01
15 321,6 147,70 21,9 8,97 20,3 9,08 114,9 3,23 73,2 3,77 76,1 2,34
16 273,6 116,26 21,2 8,85 19,4 8,68 113,3 4,92 71,3 5,27 76,2 2,90
17 303,4 167,80 20,0 8,62 18,9 8,76 113,9 4,77 72,4 4,15 76,2 2,50
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Tabnuua 5.13 — Tamupuma 6a xsHaNTbIH BYNArT Xamparaax MOHIOMbIH 3ParTan XyyxayyaunH (8-17 Hac) bue 6angpbiH 63NTramKUNTUAH

ysyynantyyn (X, S)

Q Tacpax xy4y, cm YAH xaTaH, cm X3px rymx, cek. 1000 M rynnT, cex. Xy4Hun T3CBIp, TOO
I X S X S X S X S X S
TamMupuuH
8 149,6 10,50 16,5 4,23 9,09 1,11 280,4 24,81 13,8 2,40
9 155,0 12,85 16,7 9,44 8,79 1,27 269,8 36,56 12,6 2,36
10 159,6 14,56 14,9 8,60 8,58 0,94 263,5 35,82 14,1 2,54
11 161,6 11,57 15,2 9,05 8,42 0,99 262,5 40,77 16,0 3,53
12 167,5 13,28 14,5 7,65 8,12 0,89 254 4 39,46 17,0 3,89
13 172,7 16,69 14,4 7,86 8,02 0,87 252,3 29,13 18,7 5,30
14 179,4 18,52 14,8 7,86 7,90 0,80 253,7 35,19 21,9 5,55
15 183,6 22,32 15,1 8,24 8,06 0,82 245,1 28,10 22,6 6,50
16 186,9 27,62 14,8 8,51 8,00 0,81 246,0 24,65 22,5 5,40
17 188,1 28,38 14,8 7,03 8,05 0,86 2443 29,18 23,6 9,52
XaHanTt

8 142,8 15,73 17,4 3,18 9,13 1,05 293,4 8,01 12,4 3,25
9 149,2 14,52 17,0 9,75 8,88 0,71 282,5 46,48 11,9 2,35
10 149,6 10,36 15,8 9,88 8,84 0,98 278,5 38,75 13,4 2,47
11 154,1 8,80 14,7 8,28 8,59 1,05 280,9 49,01 14,9 4,09
12 160,5 13,08 13,3 7,70 8,28 0,86 280,3 27,65 15,2 1,75
13 160,5 12,34 13,0 8,47 8,20 0,80 276,9 23,34 17,2 4,56
14 171,6 9,50 11,9 3,49 8,08 0,73 274.,8 22,67 18,0 5,31
15 172,6 24,37 9,7 2,46 8,25 0,82 280,2 18,79 19,0 7,27
16 187,2 27,20 9,6 2,22 8,60 0,68 275,2 23,08 18,2 3,31
17 182,1 30,40 9,0 3,37 8,60 0,54 279,6 21,81 19,0 8,97
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Tabnvua 5.14 — Tamupumg 6a xaHaNTbiH BYNarT xampargax MOHIOSbIH AMArTar XyyxayyaunH (8-17 Hac) bue 6anapbiH 63NTramMKUNTUIH

y3yynantyya (X, S)
Q Tacpax xy4y, cm YAH xaTaH, cm X3px rymx, cek. 1000 M rynnT, cex. Xy4Hun T3CBIp, TOO
I X S X S X S X S X S
TamMupuuH
8 132,4 13,15 17,8 1,82 9,60 1,02 299,7 32,60 10,4 1,86
9 139,5 13,02 17,6 4,04 9,29 0,94 287,7 27,49 10,6 2,15
10 143,0 16,54 17,4 4,12 9,23 0,90 288,9 37,90 11,9 1,52
11 144.8 13,53 16,9 4,26 9,21 0,91 283,7 27,14 13,2 1,52
12 1441 17,53 16,4 3,36 9,09 0,96 282,6 22,06 14,2 2,47
13 148,4 10,05 16,4 3,85 9,02 0,68 2771 18,75 15,0 4,73
14 153,3 9,33 17,0 3,07 9,08 0,70 274,3 18,30 15,6 5,00
15 155,7 6,36 16,6 2,98 8,74 0,93 273,8 15,39 17,7 2,79
16 159,6 9,90 17,1 3,16 8,82 0,89 270,6 19,41 17,3 2,77
17 161,7 12,25 17,4 2,94 8,75 0,93 270,8 18,22 17,6 3,19
XaHanTt

8 128,3 17,86 15,9 5,17 9,54 1,29 300,4 54,14 8,2 2,07

9 131,4 14,22 17,0 4,57 9,53 0,95 2999 41,59 10,2 2,76
10 135,2 9,21 15,8 5,00 9,27 0,79 300,3 48,17 10,9 2,53
11 139,4 15,16 16,3 4,55 9,22 0,80 2945 38,87 11,7 3,83
12 140,7 17,67 16,0 4,91 9,28 0,86 289,5 28,65 12,9 4,22
13 143,5 14,59 16,6 4,13 9,36 1,00 2874 22,21 13,5 2,10
14 150,0 8,81 16,5 5,62 9,29 0,85 287,2 23,37 13,8 3,17
15 150,5 6,12 13,8 1,98 9,33 1,50 286,5 25,30 14,5 2,09
16 156,0 12,39 13,3 2,12 9,37 1,10 280,9 30,59 14,4 2,52
17 159,1 9,03 13,7 1,29 9,18 0,96 281,2 25,17 16,2 3,83
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XYCHAIT 6.1 — AH3 BYpUIAH CMOPTLIH TOPeep XNUYIINNSAAN MOHIOSbIH  3PIArTAN

XYYXAYYaunH (8-17 Hac) BueninH ypTblH XaMxkad y3yynant (X, S)

YpT, c™m
c?gp-""" Hac Nx bneHnn UaaxHun FapHbI XenHun
pen X | s | X | s | x| s | x| s
9 67,0 | 2,94 | 392 | 251 | 61,8 | 354 | 72,9 | 1,75
T 10 | 69,9 | 563 | 41,0 | 459 | 66,2 | 6,38 | 79,1 | 7,28
2 11 | 78,9 | 11,02| 47,3 | 819 | 739 | 6,35 | 84,3 | 4,38
§ 12 | 74,1 | 7,09 | 44,0 | 556 | 70,6 | 525 | 83,8 | 4,64
= 13 | 745 | 6,09 | 438 | 511 | 716 | 591 | 852 | 7,17
E 14 | 78,4 | 597 | 476 | 492 | 720 | 7,04 | 845 | 6,38
S 15 | 795 | 547 | 484 | 468 | 725 | 500 | 87,4 | 522
© 16 | 82,0 | 465 | 50,1 | 453 | 76,6 | 4,35 | 90,3 | 4,69
17 | 85,1 | 2,69 | 54,6 | 422 | 774 | 1,92 | 885 | 6,94
. 9 67,1 | 7,92 | 36,9 | 11,17 | 61,1 | 0,21 | 74,1 | 3,96
S 10 | 71,5 | 862 | 436 | 8,09 | 63,8 | 531 | 74,0 | 6,48
fé 11 | 69,1 | 6,24 | 40,2 | 555 | 61,8 | 7,36 | 74,7 | 3,72
o 12 | 76,8 | 7,85 | 46,9 | 6,89 | 70,3 | 4,73 | 81,9 | 6,43
%) 13 | 75,7 | 571 | 465 | 491 | 69,4 | 6,07 | 80,6 | 7,57
0 14 | 791 | 550 | 49,3 | 584 | 72,7 | 531 | 84,0 | 6,13
§ 15 | 82,0 | 580 | 51,5 | 7,99 | 736 | 571 | 84,8 | 8,03
> 16 | 81,2 | 6,47 | 50,5 | 468 | 742 | 576 | 862 | 6,47
17 | 83,7 | 588 | 51,0 | 574 | 75,7 | 5,02 | 88,6 | 5,26
9 700 | 7,83 | 453 | 955 | 65,1 | 11,21 | 74,6 | 10,47
10 | 65,7 | 3,35 | 431 | 11,52 | 60,7 | 4,39 | 73,4 | 7,16
= 11 | 74,4 | 8,05 | 44,8 | 6,44 | 66,7 | 452 | 79,3 | 2,95
§ 12 | 69,9 | 513 | 415 | 480 | 61,5 | 505 | 74,4 | 4,62
g 13 | 759 | 2,77 | 458 | 2,53 | 68,7 | 3,56 | 80,3 | 4,56
S 14 | 782 | 6,00 | 47,7 | 411 | 70,4 | 462 | 834 | 7,79
> 15 | 78,7 | 6,55 | 481 | 571 | 73,1 | 411 | 87,3 | 3,91
16 | 79,1 | 6,08 | 46,9 | 456 | 72,9 | 454 | 86,7 | 3,52
17 | 77,2 | 465 | 46,8 | 3,14 | 69,9 | 3,96 | 81,9 | 5,20
9 65,6 | 454 | 383 | 444 | 62,2 | 568 | 70,3 | 1,75
_ 10 | 69,4 | 951 | 41,2 | 8,66 | 64,0 | 3,00 | 79,3 | 4,13
S 11 | 68,9 | 4,74 | 405 | 439 | 66,1 | 3,77 | 79,5 | 1,93
g 12 | 70,7 | 3,26 | 41,9 | 2,13 | 63,3 | 433 | 77,8 | 4,37
o 13 | 71,4 | 3,65 | 42,3 | 408 | 64,4 | 387 | 758 | 4,98
% 14 | 72,7 | 6,03 | 435 | 513 | 658 | 508 | 76,6 | 6,99
® 15 | 77,0 | 492 | 496 | 959 | 67,6 | 3,50 | 80,0 | 7,79
16 | 76,8 | 413 | 476 | 3,44 | 732 | 528 | 841 | 527
17 | 81,8 | 3,01 | 51,0 | 2,72 | 752 | 2,50 | 86,7 | 3,18
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XYCHAIT 6.2 — AH3 6ypuiiH CNOPTbIH TOPSIOeP XMYIBNNIAIN MOHIOSbIH - AMIrTal

XYYXayyaunH (8-17 Hac) GuemninH ypTbiH Xamkad y3yynanT (X, S)

YpT, c™m

c?gg;:'" Hac Nx bueHnn UaaxHun FapHbI XenHun

X S X S X S X S
8 63,0 | 8,56 | 36,0 | 5,37 | 56,4 4,74 63,7 | 1,70
T 9 67,2 | 359 | 39,2 | 313 | 544 | 11,25 | 69,2 | 6,26
g 10 69,0 | 765 | 42,0 | 1,52 | 60,4 5,97 74,3 | 8,70
8 11 70,8 | 415 | 40,4 | 3,10 | 64,8 4,59 75,9 | 2,20
g 12 74,3 | 3,83 | 43,5 | 3,43 | 671 5,87 81,9 | 5,86
: 13 76,4 | 553 | 452 | 4,32 | 71,6 6,24 83,9 | 4,24
3 14 772 | 6,28 | 46,6 | 5,85 | 68,9 4,99 83,2 | 4,83
5 15 76,7 | 5,82 | 46,2 | 547 | 701 2,75 85,3 | 5,01
16 80,1 | 6,24 | 48,2 | 5,33 | 71,0 5,01 84,6 | 5,46
17 80,9 | 469 | 516 | 5,04 | 74,6 8,05 82,4 | 3,32
- 8 69,5 | 1,49 | 420 | 1,93 | 57,9 1,24 64,7 | 2,50
S 9 65,8 | 299 | 38,5 | 285 | 50,8 9,28 64,2 | 2,91
-3 10 66,3 | 2,31 | 37,6 | 1,27 | 55,2 7,89 67,6 | 2,18
‘S, 11 71,4 | 3,71 | 411 | 295 | 64,6 6,44 73,7 | 4,38
2, 12 741 | 3,33 | 43,4 | 5,29 | 70,7 4,98 82,9 | 2,34
Lg 13 78,1 | 3,20 | 46,5 | 3,70 | 70,8 5,16 80,9 | 4,11
ol 14 81,1 1 6,88 | 49,8 | 535 | 73,5 7,99 80,7 | 4,76
g 15 79,9 | 4,08 | 491 | 3,75 | 71,0 4,26 82,6 | 4,51
— 16 81,0 | 0,90 | 50,9 | 145 | 724 1,40 85,7 | 2,34
17 79,5 | 3,06 | 49,0 | 1,63 | 71,3 1,91 84,4 | 1,20
8 64,7 | 345| 37,2 | 1,60 | 55,3 5,08 69,1 | 4,67
9 68,3 | 3,52 | 40,1 | 3,79 | 61,4 1,58 70,7 | 5,18
5 10 61,8 | 6,16 | 34,8 | 4,64 | 53,7 7,05 70,0 | 6,17
= 11 70,2 | 416 | 40,3 | 3,18 | 65,5 4,64 80,2 | 7,08
& 12 72,3 | 5,38 | 42,0 | 412 | 66,8 4,07 82,8 | 6,45
§ 13 74,5 | 5,60 | 43,7 | 4,22 | 69,6 5,37 84,1 | 4,92
> 14 76,5 | 417 | 46,2 | 3,82 | 69,9 4,03 83,9 | 3,81
15 76,4 | 2,71 | 46,1 | 2,88 | 69,0 2,11 84,1 | 2,58
16 79,5 | 417 | 48,2 | 3,19 | 71,8 4,47 82,6 | 4,95
17 80,7 | 6,47 | 50,0 | 491 | 73,0 5,39 83,3 | 4,39

8 - - - - - - - -
9 65,0 | 486 | 37,2 | 3,28 | 57,2 4,99 70,1 | 5,87
o 10 65,1 | 5,63 | 36,9 | 4,23 | 60,0 3,51 73,5 | 4,75
§ 11 66,2 | 3,40 | 38,8 | 2,53 | 60,5 2,20 74,7 | 4,08
2 12 72,8 | 5,16 | 42,4 | 4,38 | 69,4 6,12 82,7 | 7,15
3 13 751 | 7,09 | 43,8 | 538 | 67,4 8,49 81,0 | 2,76
% 14 771 | 443 | 46,3 | 2,47 | 64,1 5,66 78,5 | 5,03
o 15 76,8 | 3,37 | 46,1 | 3,21 | 691 5,91 83,6 | 3,26
16 816 | 1,34 | 50,0 | 0,42 | 70,4 1,84 79,8 | 5,44
17 72,7 | 552 | 43,4 | 4,53 | 71,7 7,28 79,3 | 0,74
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XYCHAIT 6.3 — AH3 6YpUIH CNOPTLIH TOPIeep XMYIBNNI3A3AN MOHIOSbIH - 3P3rTan
XYYXOYYOunH (8-17 Hac) BueninH epreHuin xamxas yayynant (X, S)

MNony, cm

CnopTbIH Hac MepHii TawaaHb L33xHun L33xHun

Topen OpreH 3y3aaHbl
X S X S X S X S
9 294 10,72 | 21,2 | 1,04 | 19,9 | 0,97 14,4 | 1,21
= 10 30,7 | 220 224 | 1,80 | 211 1,64 15,7 | 1,68
2 11 354 | 3,84 | 242 | 1,79 | 24,0 1,82 17,0 | 1,04
g 12 325 (348 | 242 | 1,41 | 23,0 1,78 15,8 | 1,13
o 13 35,3 [ 3,54 | 25,0 | 3,02 | 24,8 | 2,20 17,4 | 1,73
5 14 349 | 240 | 255 | 1,80 | 241 1,67 17,0 | 1,41
{9) 15 35,8 | 2,81 | 259 | 222 | 241 1,25 16,8 | 1,49
16 38,1 [ 210 | 27,1 | 1,36 | 25,5 1,58 17,8 | 1,58
17 396 (197 | 27,3 | 0,77 | 27,0 1,18 17,9 | 0,97
< 9 322 (1,77 | 22,0 | 3,54 | 22,5 | 0,71 16,5 | 3,54
'S 10 31,8 | 3,08 | 21,7 | 3,32 | 21,2 | 2,67 15,9 | 2,88
é 11 30,7 | 3,56 | 22,3 | 152 | 224 | 2,31 16,4 | 2,81
> 12 34,7 | 3,41 | 241 | 224 | 24,5 | 2,45 17,2 | 2,24
L%E, 13 34,0 | 3,84 | 24,7 | 2,29 | 23,8 | 2,05 17,1 | 2,28
5 14 36,4 | 353 | 250 |284 | 252 | 245 17,5 | 1,95
& 15 36,7 | 4,26 | 25,8 | 2,77 | 251 2,99 18,2 | 2,63
g 16 36,7 | 4,39 | 255 | 285 | 255 | 3,06 17,8 | 1,53
= 17 37,3 | 3,34 | 26,5 | 2,33 | 26,1 2,14 18,4 | 1,61
9 316 3,15 | 222 | 269 | 216 | 2,64 14,7 | 2,05
10 30,5 [ 1,91 | 20,9 | 1,37 | 201 1,04 13,9 | 1,64
8 11 325 | 548 | 23,8 | 2,17 | 22,4 | 3,56 15,3 | 2,58
B 12 295 251 21,2 | 117 | 21,0 | 2,02 15,6 | 2,86
= 13 31,2 | 517 | 22,7 | 0,95 | 21,7 | 0,91 15,1 | 1,34
§. 14 35,8 | 261 | 23,9 | 264 | 249 | 2,36 17,5 | 2,81
15 36,5 | 2,08 | 254 | 257 | 24,8 | 2,69 18,2 | 2,65
16 37,7 | 1,76 | 271 | 2,16 | 25,2 | 0,60 17,1 | 0,69
17 354 | 3,38 | 249 | 1,44 | 254 | 6,19 17,9 | 1,22
9 282 1084 | 211 | 1,05 | 19,7 | 0,97 13,7 | 0,35
. 10 30,7 | 1,72 | 22,7 | 3,27 | 21,5 | 2,85 15,1 | 2,28
T 11 30,7 | 1,75 | 22,3 | 1,52 | 20,9 1,04 14,6 | 0,94
S 12 30,6 | 2,80 | 22,0 | 2,27 | 21,0 1,94 14,9 | 0,64
é 13 31,2 | 1,47 | 23,0 | 1,81 | 21,2 1,99 15,7 | 1,89
o 14 32,1 | 1,88 | 241 | 218 | 22,9 | 3,77 15,3 | 1,80
é 15 314 | 510 | 229 | 0,94 | 234 1,33 15,8 | 0,72
16 359 [ 1,96 | 24,0 | 3,66 | 24,2 1,98 17,7 | 2,07
17 38,5 | 1,76 | 28,7 | 4,00 | 26,2 | 2,07 18,7 | 0,69




XYCHAIT 6.4 — AH3 BYpPUIH CMOPTLIH TOPIeep XMYIBNNI3A3N MOHIOSbIH - 3MIrTau
XYYXOYYOunH (8-17 Hac) BueninH epreHuin xamxas yayynant (X, S)

MNony, cm
CﬂOprIH Hac Mep Taas L33axxHun LasaHxnn
Topen ©preH 3y3aaH

X S X S X S X S
8 27,7 1028 | 20,8 | 0,49 | 198 | 1,91 13,9 | 0,14
9 28,5 | 154 | 20,8 | 1,35 | 19,3 1,63 13,8 | 1,32
Z 10 | 298 | 265 21,9 | 296 | 203 | 2,90 | 158 | 2,94
§ 11 31,3 1,12 | 23,0 | 1,30 | 20,9 1,18 14,7 | 1,01
g 12 31,5 4,36 | 251 | 1,85 | 22,3 1,53 15,8 | 1,47
- 13 33,1 | 2,72 | 26,0 | 1,49 | 22,7 1,72 15,7 | 1,05
) 14 33,3 | 2,54 | 256 | 1,32 | 234 1,69 16,1 | 1,63
5 15 346 | 237 | 26,3 | 1,42 | 234 1,25 15,7 | 1,22
16 355 (1,94 | 270 | 1,38 | 23,8 1,90 16,2 | 0,39
17 36,9 | 1,33 | 26,7 | 1,08 | 254 1,29 174 | 1,44
8 28,2 1050 | 20,9 | 0,63 | 19,1 0,64 | 14,1 | 0,90
= 9 27,6 | 264 | 194 | 1,32 | 18,7 1,33 14,0 | 1,25
% 10 253 | 297 | 21,5 | 299 | 19,7 | 2,08 14,2 | 1,81
Lg 11 29,5 | 344 | 223 | 1,87 | 209 | 0,79 14,2 | 1,56
g 12 33,3 [ 0,69 250 | 1,13 | 23,5 | 0,54 16,2 | 1,18
© 13 351 | 1,63 | 26,5 | 0,35 | 23,2 | 1,21 17,0 | 0,30
c% 14 34,2 | 221 | 26,8 | 242 | 23,6 1,35 15,9 | 1,33
o 15 34,2 | 221 26,1 | 1,54 | 23,0 1,16 15,8 | 0,92
= 16 358 (0,72 276 | 0,81 | 24,3 | 0,31 16,2 | 0,29
17 353 (1,31 | 27,3 | 1,19 | 24,7 | 0,58 18,1 | 1,01
8 285 1235 | 212 1232 | 194 1,96 14,1 | 1,26
9 29,2 1,32 219 122 | 228 | 3,94 15,3 | 1,89
_ 10 27,8 | 0,26 | 20,2 | 0,87 | 18,5 | 0,71 13,0 | 0,67
% 11 321 | 1,67 | 248 | 1,86 | 22,6 1,93 16,0 | 1,64
© 12 33,1 | 2,07 | 244 | 204 | 22,2 | 2,06 154 | 1,24
= 13 33,2 | 2,32 | 253 | 2,13 | 22,7 1,57 15,8 | 0,99
N 14 33,7 | 401 | 26,2 | 1,16 | 22,8 1,38 15,7 | 1,53
15 33,3 | 4,11 | 26,3 | 1,72 | 23,2 1,75 16,4 | 1,02
16 342 | 166 | 26,0 | 0,84 | 23,0 | 1,05 | 16,3 | 0,39
17 35,7 | 055 27,5 | 1,08 | 23,5 | 0,76 171 | 1,22

8 - - - - - - - -
9 28,3 1239 204 | 1,42 | 189 | 1,43 | 13,7 | 0,95
z 10 29,1 1410 214 | 2,04 | 20,4 1,50 14,3 | 1,80
2 11 30,1 2,10 | 21,8 | 1,57 | 20,5 1,61 13,7 | 0,98
> 12 33,2 | 5,72 | 241 | 289 | 22,7 | 2,05 15,5 | 1,91
§ 13 32,7 | 1,22 | 251 | 1,98 | 221 1,11 15,2 | 1,10
=) 14 32,3 | 466 | 253 | 1,13 | 22,3 1,42 15,3 | 1,28
© 15 33,8 1,71 | 26,6 | 2,45 | 23,2 1,71 16,5 | 1,40
16 359 (1,27 270 | 0,57 | 24,2 | 0,35 16,7 | 0,35
17 341 | 283 | 26,2 | 2,69 | 23,8 | 1,48 | 19,0 | 0,00




XYCHAIT 6.5 — AH3 BYpUIH CNOPTLIH TOPeep XMY33NN3A3N MOHIOSbIH - 3P3rTan
XYYXOYYOUnH (8-17 Hac) yeHuin epreHnin xamxas yayynant (X, S)

OpreH, cm
C:gs;::"" Hac Toxon Byryun OBper Waran
X S X S X S X S

- 9 56 | 0,31 4,7 0,28 8,4 0,46 6,12 | 0,25
g 10 6,0 | 0,49 4,9 0,31 8,8 0,56 6,47 | 048
o 11 6,5 | 0,48 53 0,35 9,5 0,47 6,86 | 0,40
g 12 6,2 | 0,30 5,2 0,34 9,4 0,50 6,88 | 0,32
o 13 6,6 | 0,55 5,6 0,50 9,5 0,70 7,28 | 0,81
5 14 6,8 | 0,42 5,7 0,44 9,7 0,48 7,51 0,47
o 15 6,8 | 0,29 5,8 0,26 9,6 0,43 7,50 | 0,42
(&) 16 7,1 0,45 6,0 0,57 9,8 0,55 7,59 | 0,56
17 74 | 0,39 6,2 0,54 9,9 0,36 7,36 | 0,83

9 55 | 0,28 4,3 0,07 9,1 0,07 6,40 | 0,00

- 10 53 | 1,07 4,5 0,84 8,7 0,83 6,24 | 0,61
2 11 55 | 0,53 4,5 0,45 8,4 0,42 6,16 | 0,38
© 3 12 6,2 | 0,61 5,0 0,56 9,1 0,79 6,63 | 0,49
2 X 13 6,1 0,66 5,0 0,65 9,1 0,81 6,64 | 0,64
338 14 6,3 | 0,70 52 0,56 9,2 0,66 6,70 | 0,46
S, 15 6,7 | 0,82 5,6 0,64 9,5 0,74 7,11 0,71
= 16 6,7 | 0,81 5,6 0,68 9,4 0,71 7,04 | 0,74
17 7,1 0,54 6,1 0,57 9,8 0,67 7,51 0,70

9 56 | 0,85 4,6 0,77 8,57 0,82 6,37 | 0,82

10 54 | 0,60 4,4 0,39 8,28 0,67 6,00 | 0,42

2 11 6,0 | 0,56 4,9 0,39 8,70 0,68 6,55 | 0,35
3 12 52 | 0,46 4,4 0,40 8,17 0,52 598 | 0,52
= 13 56 | 0,47 4,8 0,32 8,50 0,32 6,14 | 0,41
3 14 6,2 | 0,50 5,2 0,49 9,47 0,56 6,84 | 0,46
. 15 6,7 | 0,36 5,6 0,46 9,86 0,57 7,26 | 0,44
16 6,9 | 0,26 5,9 0,26 9,63 0,59 7,63 | 0,59

17 6,7 | 0,78 5,6 0,47 9,23 0,40 6,80 | 0,46

9 56 | 0,29 4,8 0,29 8,23 0,39 6,18 | 0,36

z 10 58 | 0,76 4,6 0,53 8,67 1,28 6,26 | 0,57
O 11 59 | 0,23 4,9 0,08 8,66 0,32 6,42 | 0,40
S 12 55 | 0,65 4,6 0,61 8,58 0,58 6,31 0,64
Q. 13 59 | 0,48 4,9 0,48 8,79 0,50 6,63 | 0,54
ool 14 6,0 | 0,80 5,0 0,75 | 8,80 0,82 6,80 | 0,83
z 15 6,0 | 0,55 5,1 0,50 8,94 0,50 6,56 | 0,74
= 16 6,3 | 0,44 5,3 0,61 9,07 0,57 6,72 | 0,47
17 7,1 0,64 6,1 0,56 9,73 0,25 7,37 | 0,50
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XYCHAIT 6.6 — AH3 BYpUIH CNOPTLIH TOPeep XMYIBNNI3A3N MOHIOSbIH - 3MIrTau
XYYXOYYOUnH (8-17 Hac) yeHuin epreHnin xamxas yayynant (X, S)

OpreH, cm
C:gg::“ Hac Toxon Byryun OBper Waran

X S X S X S X S
8 550 | 0,57 | 4,40 0,42 8,15 0,21 565 | 0,49
= 9 539 | 0,52 | 4,54 0,35 | 7,91 0,78 585 | 0,45
s 10 556 | 0,69 | 4,60 0,20 8,60 1,15 6,16 | 0,50
3 11 561 | 0,33 | 4,76 0,30 8,34 0,55 6,34 | 0,38
CE) 12 569 | 0,33 | 4,86 0,32 8,81 0,50 6,49 | 0,35
" 13 6,01 | 0,29 5,03 0,24 8,92 0,65 6,25 | 0,69
Q. 14 5,84 | 0,41 5,04 0,34 9,02 0,57 6,62 | 0,58
5 15 588 | 0,23 | 4,92 0,23 9,16 0,63 6,39 | 0,26
16 6,03 | 0,39 5,11 0,46 9,23 0,49 6,53 | 0,38
17 6,34 | 0,52 5,26 0,54 9,95 1,04 6,72 | 0,28
T 8 500 | 0,42 | 4,23 0,05 | 7,88 0,49 573 | 0,17
'S 9 5,18 | 0,31 4,24 0,33 7,48 0,68 598 | 0,69
o) 10 553 | 0,51 4,50 0,35 | 7,87 1,07 6,00 | 0,26
Li 11 569 | 045 | 475 0,37 8,19 0,69 6,15 | 0,32
2 12 6,26 | 0,50 5,02 0,47 9,28 0,46 6,70 | 0,64
© 13 6,13 | 0,21 5,10 0,26 9,00 0,44 7,33 | 0,96
2 14 6,16 | 0,33 5,16 0,31 9,11 0,58 7,07 | 0,66
o 15 6,16 | 0,27 5,26 0,15 | 8,90 0,41 7,36 | 0,65
S, 16 6,07 | 0,31 5,07 0,12 9,63 0,06 7,00 | 0,30
= 17 6,30 | 0,34 5,60 0,28 9,38 0,41 7,20 | 0,18
8 520 | 0,77 | 4,15 0,31 8,15 1,16 590 | 0,41
9 540 | 0,36 | 4,53 0,24 8,38 0,49 6,13 | 0,37
- 10 4,96 | 0,11 4,24 0,17 7,42 0,22 574 | 0,27
(% 11 572 | 0,62 | 4,86 0,44 8,69 0,85 6,40 | 0,57
ol 12 558 | 0,42 | 475 0,16 8,74 0,63 6,44 | 0,32
= 13 595 | 0,40 5,07 0,30 8,98 0,55 6,87 | 0,91
& 14 5,85 | 0,29 5,02 0,38 8,82 0,44 6,45 | 047
15 594 | 0,37 | 4,94 0,36 9,03 0,47 6,72 | 0,96
16 591 | 0,37 5,09 0,24 9,19 0,48 6,70 | 0,65
17 6,43 | 0,40 5,73 0,40 8,93 0,21 6,67 | 0,59

8 - - - - - - - _
- 9 512 | 0,55 | 4,40 0,50 7,90 0,64 577 | 0,45
S 10 521 | 047 | 4,58 0,38 8,01 0,60 595 | 0,43
= 11 540 | 0,08 | 4,58 0,28 8,18 0,62 6,18 | 0,53
z 12 5,76 | 047 | 4,85 0,34 8,64 0,92 6,33 | 0,82
] 13 591 | 0,23 | 5,00 0,23 8,56 0,39 6,36 | 0,59
=) 14 573 | 0,29 | 4,88 0,33 8,77 0,47 6,23 | 0,46
© 15 6,01 | 0,45 | 5,00 0,27 9,56 1,12 7,21 1,03
16 6,30 | 0,14 | 5,10 0,14 9,65 0,49 6,60 | 0,14
17 6,30 | 0,85 5,40 0,57 8,70 0,85 6,45 | 0,92
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XYCHAIT 6.7 — AH3 6YpPUIH CNOPTLIH TOPIeep XMY33MN3L43T MOHIOMNbIH - AM3rTaK

XYYXOYYOunH (8-17 Hac) BueninH TOMpruiH Xamxaa y3yynant (X, S)

CnopTbIH
Tepen

Hac

Towupor, cm

Laax

Bycanxumn

Or3er

Byranra

YaHrancaH
Ooyranra

LWyy

Fysa

lWnn6s

X

S

X

S

X

S

X

S

X

S

X

S

X

S

CnopT TOrnooOMbIH

59,3

3,69

58,2

2,11

69,9

4,81

20,0

2,96

21,0

3,00

18,0

2,96

39,9

4,81

21,9

4,81

10

67,6

3,40

59,7

1,24

74,7

5,69

21,8

2,39

23,1

2,54

19,8

2,39

44,6

5,49

26,9

6,38

11

77,7

6,29

68,2

4,43

81,5

6,44

24,3

2,74

25,0

2,04

23,2

3,31

51,1

4,45

33,8

3,30

12

75,2

6,47

67,2

5,59

81,3

5,55

23,7

2,42

25,2

2,81

21,7

2,47

50,6

4,95

31,1

3,39

13

78,9

8,43

69,0

8,15

82,9

8,10

24,8

3,18

26,6

3,44

22,8

3,18

52,9

10,27

31,5

3,51

14

77,3

6,83

68,2

5,62

82,9

7,20

24,6

2,32

26,6

2,46

22,7

2,28

52,3

6,59

32,9

4,99

15

76,2

3,90

65,2

3,43

81,7

5,39

25,2

0,81

27,0

2,01

23,2

0,81

53,9

2,40

34,4

4,35

16

84,5

5,64

71,0

6,37

88,4

5,08

26,4

2,40

28,8

2,36

24,4

2,40

51,5

4,98

32,4

2,34

17

88,2

3,17

731

3,62

90,0

2,18

29,2

2,65

31,4

2,69

27,2

2,65

52,3

2,62

33,1

1,81

TynaaHbl 6ytoy 6exXuinH

61,5

4,95

60,5

0,71

72,5

4,95

23,0

1,41

24,0

0,00

21,0

1,41

54,5

2,12

32,0

2,83

10

64,7

6,19

56,9

3,02

72,5

10,7

23,0

3,42

21,9

4,73

21,0

3,42

44,0

5,48

28,9

1,35

11

68,9

6,52

61,2

4,85

72,2

5,88

21,3

2,37

22,7

2,96

19,3

2,37

40,9

3,45

28,2

2,69

12

78,0

8,21

67,3

6,94

80,0

7,85

23,7

3,13

24,7

3,19

21,7

3,13

47,6

5,91

32,3

2,19

13

75,1

9,29

66,7

9,77

80,2

7,71

24,0

2,50

25,2

2,55

22,0

2,50

46,3

5,29

31,0

2,00

14

79,0

7,97

68,1

6,25

82,3

7,48

25,0

1,99

26,3

2,46

23,0

1,99

52,0

5,70

30,3

2,16

15

82,6

10,3

711

7,33

85,8

9,29

26,4

3,83

27,8

4,40

23,8

2,21

51,8

2,78

31,8

2,81

16

80,9

10,1

69,6

8,49

84,6

8,99

26,1

3,00

27,8

3,10

24,1

3,00

53,8

3,44

33,3

2,12

17

85,4

6,50

73,2

7,46

89,0

6,35

27,5

2,98

29,9

3,42

25,5

2,98

53,3

2,87

32,8

2,82

YpangaaHol

59,6

1,86

56,9

2,83

68,0

6,57

19,3

1,90

20,6

1,80

19,1

4,16

45,8

8,23

26,5

7,01

10

65,5

6,64

58,0

4,11

69,3

8,22

20,4

2,81

21,7

2,80

18,4

2,81

40,8

5,95

24,8

4,50

11

69,7

11,1

62,3

7,28

77,1

9,72

22,0

4,26

23,7

3,93

20,0

4,26

45,1

6,44

26,1

5,20

12

63,5

2,69

58,5

4,00

68,5

4,69

21,5

3,65

22,3

3,83

19,5

3,65

42,2

6,73

27,3

1,64

13

68,3

2,39

60,5

1,87

73,6

3,05

21,9

1,29

22,6

2,32

19,9

1,29

41,0

2,10

29,8

2,73

14

76,4

7,17

65,8

5,40

79,7

8,40

24,0

1,41

25,3

2,06

22,0

1,41

51,9

4,39

31,1

3,17

15

80,4

8,51

68,7

9,53

83,7

7,25

25,3

2,50

27,0

2,42

23,3

2,50

52,6

2,76

33,1

4,53

16

80,2

1,84

67,6

2,94

85,4

3,66

253

1,24

27,9

1,16

23,3

1,24

49,9

3,64

31,9

2,21

17

80,0

7,61

66,4

5,32

82,1

7,56

25,6

2,89

26,9

2,99

23,6

2,89

53,6

217

33,3

2,06

MaHyaap4uncaH

59,5

2,21

55,9

2,07

67,3

3,23

19,8

1,31

20,7

1,22

17,8

1,31

37,3

3,23

19,3

3,23

10

62,3

3,11

57,0

3,46

71,9

9,47

23,9

5,80

23,7

5,68

21,9

5,80

42,7

6,49

25,2

6,70

11

66,5

4,35

60,8

4,96

73,6

4,32

20,3

1,65

21,6

1,83

18,3

1,65

43,6

4,32

25,6

4,32

12

66,8

4,32

59,6

517

71,2

7,08

214

3,19

21,5

1,97

19,4

3,19

41,3

6,79

29,8

3,16

13

66,8

4,50

59,4

4,26

71,3

4,42

21,9

1,84

23,2

2,31

19,9

1,84

45,7

6,59

271

4,42

14

70,0

5,76

65,5

10,04

74,5

7,25

23,9

1,66

25,0

2,74

21,9

1,66

50,9

3,46

30,9

2,83

15

73,5

3,12

64,7

2,65

76,8

3,37

245

0,74

25,8

2,77

22,5

0,74

53,8

3,01

31,0

3,09

16

75,3

8,68

66,6

5,25

81,4

5,54

24,8

2,05

259

2,56

22,8

2,05

54,2

1,30

33,3

2,49

17

86,0

7,35

76,3

5,76

89,0

4,47

28,5

3,11

30,6

3,00

26,5

3,11

53,2

3,63

32,0

2,95
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XYCHAIT 6.7 — AH3 BYpUIH CNOPTLIH TOPeep XMYIBNNI3A3N MOHIOSbIH - 3MIrTau
XYYXOYYOunH (8-17 Hac) BueninH TOMpruiH Xamxaa y3yynant (X, S)

CnopTbIH
Tepen

Hac

Towupor, cm

Llaax

Bycanxuin

Or3er

Byranra

HaHrancaHn
oyranra

Wyy

lysa

Luno63

X

S

X

S

X

S

X

S

X

S

X

S

X| S

CnopT TOrnooOMbIH

63,4

1,20

57,6

5,02

66,0

3,54

19,8

0,57

21,7

0,78

17,8

0,57

33,8/0,35

24,9

6,15

64,9

7,39

59,2

6,15

65,9

4,03

20,3

2,76

21,5

2,81

18,3

2,76

37,8/5,65

24,0

1,59

10

69,2

12,88

60,8

11,62

69,6

1,48

21,8

4,53

22,9

4,13

19,8

4,53

35,3(2,72

24,9

2,60

11

71,0

4,25

60,9

4,90

75,2

3,45

21,4

1,91

22,7

1,93

19,4

1,91

38,9/5,84

26,8

2,66

12

72,7

8,01

64,1

6,57

81,4

6,59

22,2

2,84

23,3

2,82

20,2

2,84

46,3 9,54

29,6

3,78

13

78,5

5,59

65,5

4,98

85,5

6,21

24,0

2,64

254

2,79

22,0

2,64

47,4/8,49

31,1

4,21

14

79,2

5,54

65,3

5,47

85,8

6,69

23,5

1,99

25,3

2,58

21,5

1,99

51,4/3,24

31,9

2,00

15

81,0

6,01

66,4

6,48

87,2

6,17

23,4

1,99

24,8

1,94

21,4

1,99

53,01,63

33,0

1,63

16

83,2

4,03

68,4

5,96

89,1

4,63

24,9

0,91

26,4

1,05

22,9

0,91

54,2 1,46

34,2

1,46

17

87,4

5,47

74.4

6,59

93,2

5,22

26,4

1,64

27,5

2,02

24,4

1,64

54,2 3,04

35,3

3,83

TynaaHbl 6ytoy 6exuiH

63,3

3,12

55,3

0,86

68,9

3,50

19,8

1,94

20,6

1,90

17,8

1,94

38,93,50

20,9

3,50

60,8

3,51

54,9

4,97

64,9

3,77

19,0

2,06

20,6

1,58

17,0

2,06

35,23,42

21,2

3,18

10

65,4

11,40

56,2

12,01

65,3

4,92

20,0

4,09

22,4

3,57

18,0

4,09

33,0 0,92

25,0

0,92

11

69,3

5,79

60,2

5,30

71,7

5,75

20,9

2,74

22,5

2,57

18,9

2,74

37,4/5,02

26,6

1,34

12

80,7

0,93

68,0

2,09

85,5

1,49

25,3

1,53

26,8

1,31

23,3

1,53

42,211,245

32,0

1,0

13

78,0

5,99

65,5

7,36

85,1

4,65

24,4

1,75

25,6

1,51

22,4

1,75

55,1/4,65

36,4

3,83

14

79,9

6,05

67,3

6,56

88,1

7,30

24,1

1,75

26,4

2,20

22,1

1,75

50,9 2,68

32,3

2,52

15

78,5

3,30

67,1

5,96

87,1

5,62

24,3

1,54

25,6

1,52

22,3

1,54

53,6/ 1,52

33,6

1,52

16

81,7

6,73

66,1

6,29

88,1

2,69

25,0

0,00

26,0

0,00

23,0

0,00

53,7/0,58

33,7

0,58

17

82,3

3,76

71,2

4,05

92,7

4,40

27,7

2,78

28,6

2,63

25,7

2,78

56,8 7,50

34,5

3,00

YpangaaHsl

63,6

7,02

52,4

3,63

68,7

10,01

20,0

3,55

21,0

2,71

18,0

3,55

41,2/8,04

27,2

4,37

68,1

6,94

58,3

6,76

68,9

2,15

20,6

2,42

22,0

3,25

18,6

2,42

38,1/3,33

22,8

2,36

10

61,2

3,63

54,5

3,74

64,5

2,95

18,7

1,18

19,8

1,23

16,7

1,18

34,6(2,65

23,5

2,11

11

76,7

7,53

66,1

7,25

75,8

1,39

23,9

3,15

25,0

3,52

21,9

3,15

41,5/3,53

271

2,09

12

74,6

5,48

61,5

4,29

79,7

6,11

23,3

3,10

23,6

1,82

21,3

3,10

46,4/7,93

29,6

3,91

13

76,7

5,29

65,3

3,95

82,4

5,63

23,4

2,27

24,6

2,39

21,4

2,27

50,5(6,33

31,6

3,30

14

77,2

4,07

63,4

4,16

84,9

3,41

22,7

1,80

241

1,94

20,7

1,80

51,91,71

33,3

1,69

15

80,2

5,48

69,2

5,58

88,7

3,90

24,3

1,35

254

1,55

22,3

1,35

54,01,79

34,0

1,79

16

83,1

6,69

65,9

4,32

88,5

3,98

24,4

0,90

25,6

0,96

22,4

0,90

53,6(1,46

33,6

1,46

17

82,6

2,24

72,1

7,05

92,4

1,51

26,5

1,45

27,9

0,81

24,5

1,45

53,3/0,58

33,3

0,58

["aHuaapunncaH

63,2

5,99

56,1

4,00

66,1

4,87

19,3

2,74

20,4

2,70

17,3

2,74

36,8 2,12

24,8

1,93

10

66,7

8,12

58,7

6,93

67,3

2,94

20,6

2,53

22,1

2,806

18,6

2,53

36,7/2,75

21,5

2,35

11

66,0

8,25

55,0

5,75

68,9

8,34

20,0

2,41

20,8

2,39

18,0

2,41

41,7/8,54

25,6

3,53

12

70,1

11,67

64,3

4,70

77,9

8,04

21,8

2,23

23,6

2,44

19,8

2,23

47,7/7,62

28,9

3,26

13

75,1

5,92

65,2

14,10

80,1

7,01

23,0

2,35

24,4

2,35

21,0

2,35

46,6/7,56

28,0

5,49

14

76,4

5,26

63,6

4,34

84,2

6,18

22,5

1,56

24,0

1,52

20,5

1,56

51,4(3,36

33,5

3,20

15

82,0

9,89

69,7

9,83

91,8

11,16

23,3

1,32

243

1,48

21,3

1,32

53,7/1,85

33,7

1,85

16

87,0

0,00

67,9

4,38

90,8

5,16

25,6

0,78

271

1,48

23,6

0,78

55,8/3,18

35,8

3,18

17

80,8

5,59

74,7

6,43

90,7

5,62

23,3

3,54

24,9

4,10

21,3

3,54

52,5/3,54

34,5

6,36
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XYCHaIT 6.8 — AH3 BYpUIAH CMOPTLIH TOPeep XNMYIBNN3AAN MOHIOSbIH  3P3ArTaN

XYYXOYYyaunH (8-17 Hac) apbCHbl @6X6H AaBxaprbiH y3yynanT (X, S)

ApbCHbI 3y3aaH, MM

CnoprmHac DanaH ByranarHbl | Byranartbl | XaBnuiiH | XaBnuiiH FysiHbI WNNG3HUIA
Tepen [oopXx ragHa Tan | gortop Tan 6ocoo X3BT33
X| S X S X S X S| X S X S X S
959 (1,73 |59 |1,14 | 2,6 |0,56 |6,3 B,16|5,7 |2,84 | 56 |2,50 | 5,1 (1,28
% 10| 6,9 (1,49 | 7,6 | 2,11 3,6 |[1,08 (8,8 4,05|8,7 |3,82 | 7,3 227 | 7,1 |1,80
g 11 7,5 |1,01 |7,3 |1,29 | 49 (1,39 |83 R98|7,7 |287 | 81 (1,90 | 7,9 0,94
8 12| 8,9 (4,14 |96 |3,99 | 41 |2,03 |94 B,13|11,1 |6,80 | 9,5 |3,59 | 9,3 |3,52
CE 13| 9,1 |4,00 (8,8 |3,49 | 4,7 (2,79 (9,1 B,47|10,5 |6,14 | 12,4 12,01 | 8,1 |1,11
=~ 14| 76 (1,68 (7,3 |2,30 | 3,1 (1,74 |94 29|94 |435 | 9,2 13,21 | 7,5 |2,96
2 15| 6,6 (1,19 6,8 |3,14 | 4,6 (2,50 |6,6 1,45|7,9 [3,65 | 6,6 |1,43 | 58 [1,00
© 16| 8,2 |2,85 7,5 |3,43 | 6,2 |1,38 |84 #9190 |399 | 6,9 1248 | 6,3 [1,90
17| 10,3 |5,58 | 6,4 (2,09 | 4,0 |0,00 |7,8 1,99|7,5 |1,61 | 14,3 16,67 | 11,9 |4,55
=z 9/10,5 10,71 |13,7 | 8,13 | 3,0 |0,00 |{13,9 2,69 (16,0 |5,66 | 9,5 |0,71 | 7,0 (1,41
5 10| 7,7 {1,42 | 8,1 | 1,91 50 (1,39 |7,8 4,40|9,5 |5,21 | 11,3 12,53 | 9,9 (2,84
8 11| 8,0 |2,45 94 |2,49 | 52 (1,26 |9,1 R,67|10,2 |4,95 | 10,7 |0,89 | 7,0 |0,06
5‘ 12| 9,5 |4,27 |9,5 |3,76 | 6,4 (3,16 |8,7 B3,03|12,1 |5,67 | 12,4 |2,43 | 10,5 2,03
6‘ 13/ 10,5 16,05 | 9,9 |540 | 6,2 |3,60 |8,0 B,35|11,4 |6,51 | 13,1]0,83 | 9,1 [1,77
% 14| 9,1 |2,26 9,0 |3,93 | 6,3 |3,43 |84 [,11|11,3 |4,59 | 14,1 |0,63 | 12,1 |0,72
g 15| 9,4 3,63 |99 4,58 | 6,0 |2,56 |9,2 #,63(10,9 |4,70 | 12,9 |3,72 | 11,6 |3,62
i 16| 8,7 |3,05 7,8 |3,14 | 6,2 |2,32 |7,9 B,55|9,5 |3,89 | 12,7 14,52 | 11,2 |3,92
= 17| 9,9 |4,29 |91 |3,64 | 6,3 |2,78 (10,6 B,50|11,1 |6,88 | 16,7 (0,74 | 14,7 |1,01
9| 6,0 (268 |76 |2,20 | 3,5 |1,73 |54 R53|56 (2,37 | 7,2 2,18 | 5,7 |0,92
10| 6,3 {1,25 {9,1 |2,02 | 51 (1,48 |8,2 463|7,5 (2,76 | 8,0 |2,99 | 7,5 |2,70
g 11, 71 (1,68 |7,5 |1,56 | 3,3 (1,48 |8,7 B,90|6,4 [3,08 | 7,95 (2,86 | 6,9 (2,02
g 12| 6,7 |1,67 |84 |1,84 | 5,7 (2,70 (58 [1,77|7,1 |3,37 | 12,1 |3,07 | 10,8 |2,71
E[ 13| 8,1 (1,15 9,3 |1,47 | 6,3 |2,13 |7,2 D,69(10,2 |2,55 | 13,0 |0,00 | 8,0 [0,00
8 14| 8,1 |1,00 |8,0 |2,68 | 49 (2,22 |7,3 R,19|10,3 |3,20 | 13,8 |0,67 | 11,2 |2,40
> 15/ 9,6 |5,53 |[8,3 (4,62 | 56 (2,52 |7,9 B,97|11,4 |7,09 | 11,1 |4,89 | 10,4 |4,46
16| 7,1 |0,81 (7,65 |4,24 | 6,5 (1,73 |6,3 1,56|5,6 [0,80 | 6,3 |1,56 | 5,6 [0,80
17| 7,2 1,13 (6,7 |1,76 | 7,4 |4,26 |6,6 1,94 (10,4 4,37 | 17,0 |0,00 | 15,0 |0,00
9| 56 /0,37 /6,3 |0,34 | 2,6 |0,70 |56 D0,98|4,9 |0,74 | 5,3 |0,74 | 5,1 |0,99
T 10| 7,7 1,72 |74 (2,59 | 3,5 |1,56 (10,3 B,44|9,1 |6,36 | 9,3 |4,79 | 8,7 |4,65
S 11| 7,4 12,13 |8,0 |2,77 | 3,3 |0,99 |84 PR94|6,2 |361 | 6,5 (1,84 | 6,5 1,84
g 12| 7,0 1,11 (79 |1,99 | 43 (1,75 |69 R59|7,8 |2,43 | 9,8 3,06 | 8,5 2,03
% 13| 6,9 |2,81 (6,9 |2,38 | 3,9 (2,39 |58 R,34|7,8 |3,36 | 13,5 1,11 | 8,9 |2,43
g‘ 14| 7,6 |1,16 | 8,2 | 2,81 3,7 1,53 |7,7 3,08|9,6 |2,23 | 12,0 2,98 | 9,8 |3,55
E 15| 7,8 |2,36 |8,0 |2,74 | 56 (2,24 (7,0 B3,10|8,7 |4,41 | 12,3 14,32 | 11,5 (3,97
16| 10,4 |4,65 | 8,1 3,80 | 6,4 (1,92 |8,1 B,94|11,5 |5,92 | 12,7 |5,24 | 11,2 |4,56
17| 9.6 (1,78 |7,9 |2,10 | 5,5 |1,40 7,3 (1,39|7,7 |2,10 | 15,4 |4,16 | 13,7 |3,40
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XYCHAIT 6.9 — AH3 BYpUIH CNOPTLIH TOPeep XMYIBNNI3A3N MOHIOSbIH - 3MIrTaN

XYYXOYyyaunH (8-17 Hac) apbCHbl 86X6H AaBxaprbiH y3yynanT (X, S)

CnopTbIH
Topen

Hac

AprHbI 3y3aaH, MM

DanaH
[oopXx

ByranarHbl
ragHa tan

ByranarHbl
[oTop Tan

X3BnNumH
6ocoo

X3BnNumH
X3BT33

FysiHbI

WUNO3HUN

X

S

X S

X S

X| S

X| s

X| S

X S

CnopT TOrnoOMbIH

8,4

1,41

12,2 | 5,37

46 |1,98

6,7 0,71

8,0 2,83

8,6 11,98

8,6 | 1,98

7,0

2,05

9,2 | 3,41

44 2,34

8,2 5,05

7,9 14,39

8,2 12,53

7,6 | 2,54

10

7,2

1,82

9,6 | 2,41

54 | 4,75

9,5 4,11

8,7 4,05

7,112,86

6,3 | 1,24

11

8,2

3,44

9,3 | 3,02

3,9 11,98

9,9 |5,27

9,8 (4,93

6,9 [1,41

6,9 | 1,41

12

8,9

2,64

10,8 | 3,02

46 | 1,24

11,2 |5,66

11,5 14,48

10,4|3,31

9,2 | 2,28

13

9,8

3,03

10,9 | 2,11

4,4 11,50

13,7 |5,92

12,3 15,70

10,1|3,36

9,6 | 3,03

14

11,0

4,06

13,4 | 4,08

50 | 2,22

12,8 |4,79

15,0 16,49

12,312,82

9,8 | 1,56

15

12,6

3,52

13,2 | 2,55

52 | 1,63

14,1 |5,71

16,4 |5,53

14,514,03

11,5 | 2,40

16

12,4

3,79

13,6 | 2,84

57 11,89

14,3 |4,47

14,2 |5,37

12,714,06

10,5 | 2,24

17

16,6

1,15

15,8 | 2,12

10,8 | 3,41

15,7 |5,42

15,9 14,20

17,411,86

12,1 11,47

TynaaHbl 6ytoy 6exumiiH

7,7

2,35

13,8 | 4,32

5,6 | 2,68

9,0 6,09

7,8 10,89

8,0 10,77

75 11,29

6,5

1,75

9,4 | 3,51

3,7 11,85

54 1,73

5,8 4,01

8,6 11,13

74 | 1,67

10

7,0

4,36

8,8 | 6,61

3,0 2,25

9,6 10,91

8,0 8,83

11,212,12

11,2 12,12

11

6,5

2,04

6,4 | 1,94

44 2,14

8,7 14,90

7,1 14,09

7,0 12,41

70 | 2,41

12

11,7

3,80

12,0 | 2,65

59 | 1,15

15,5 |3,21

12,7 12,34

10,112,59

9,8 | 2,40

13

9,9

1,92

10,7 | 2,97

3,5 10,92

12,5 |4,97

12,5 5,69

13,0/0,00

11,0 | 0,00

14

9,7

3,30

11,8 | 3,76

46 | 2,03

12,2 |5,72

13,3 6,76

12,213,18

9,9 12,33

15

11,1

3,73

10,7 | 3,35

4,3 | 2,29

13,8 |6,64

12,7 4,95

13,9(2,28

11,3 11,49

16

11,3

3,70

12,5 | 3,41

54 | 1,51

8,5 (2,25

11,5 (0,46

16,0/0,00

11,4 | 1,04

17

11,0

2,54

11,3 | 3,30

3,5 10,62

16,0 4,24

13,8 |4,28

17,0/0,00

13,0 | 0,00

YpangaaHbi

7,9

3,62

7,3 | 4,66

3,9 12,90

7,0 14,15

6,0 (3,75

5,7 12,06

52 | 1,47

9,2

3,45

11,1 | 2,94

57 |2,59

10,4 14,91

8,6 3,06

6,3 |2,24

6,3 | 2,24

10

6,7

2,59

9,7 | 2,58

4,5 | 217

7,8 |3,64

7,9 12,52

6,6 12,73

6,6 | 2,73

11

8,8

2,05

10,8 | 2,66

4,8 | 1,62

13,1 |4,24

14,4 [4,10

7,6 12,09

7,6 | 2,09

12

9,6

3,24

9,6 | 2,54

46 | 1,34

10,7 |4,95

11,4 14,37

11,3]3,96

9,8 | 2,08

13

9,2

2,99

10,5 | 2,16

4,0 11,33

11,9 3,53

10,8 3,92

10,3|3,29

9,2 | 2,38

14

9,2

2,54

12,8 | 2,64

44 11,25

9,9 14,92

14,8 |5,77

13,51,89

9,8 10,78

15

13,6

4,75

13,8 | 2,37

57 |2,51

15,5 (6,84

17,5 (5,45

14,710,71

12,2 | 1,48

16

12,9

2,88

14,5 | 2,42

54 1,72

14,8 15,38

15,3 14,85

12,914,13

11,2 | 3,05

17

13,9

3,19

14,4 | 1,97

4,1 10,31

16,1 |2,73

14,3 10,31

14,512,50

13,0 | 0,00

MaHuaapuuncaH

6,4

2,43

8,5 | 2,71

3,5 11,39

7,5 |3,76

71 12,74

6,0 2,17

6,2 | 2,60

10

9,2

3,88

12,4 | 2,57

6,7 | 2,86

8,9 |5,67

12,0 |6,65

8,7 12,97

8,7 | 2,97

11

6,4

1,89

10,1 | 4,55

3,9 | 1,55

6,5 (3,14

9,6 (5,46

6,2 2,25

6,2 | 2,25

12

7,9

1,66

9,3 1,83

58 | 3,30

8,4 (3,78

9,8 (4,15

8,6 13,12

8,1 12,10

13

9,0

3,74

8,8 | 3,23

4,0 | 1,96

9,5 (4,22

10,3 [4,90

11,814,38

11,2 | 4,31

14

9,7

4,42

11,7 | 2,09

57 11,82

10,5 |5,96

12,9 16,23

12,411,96

10,8 | 1,75

15

11,3

3,56

12,4 | 3,26

6,0 | 2,82

15,6 |5,46

14,1 16,49

13,6(2,49

11,3 11,85

16

16,9

5,80

15,0 | 1,41

6,7 | 1,27

15,0 {0,00

19,0 12,83

17,311,84

12,0 | 0,00

17

9,8

0,28

10,9 | 1,27

3,4 0,28

13,5 14,95

12,3 16,65

17,0/0,00

12,5 0,00

92




XycHarT 6.10 — AH3 6ypUIH CNOPTLIH TOPIOOP XMYIBNNI3A3M MOHIOMNbIH  3P3rTan
XYyxayyoaunH (8-17 Hac) bueninH nponopl, xapbLuaaHsl y3yynant (X, S)

Mponopu, %
H Tepen oHaep)*100% oHaep*100% oHaep)*100% uTranuyyp, % MHAEKC, %
X S X S X S X S X S
9 48,9 1,38 | 53,2 0,82 43,3 1,94 72,1 3,46 41 0,29
% 10 | 48,0 | 3,33 | 54,4 2,29 447 3,48 72,5 5,36 41 0,29
g 11 486 | 3,22 | 53,2 1,97 47.4 4,35 68,7 2,98 40 0,18
CE) 12 | 47,5 | 2,89 | 54,1 1,84 48,3 3,59 69,0 5,57 4,0 0,18
e 13 | 47,5 | 3,49 | 53,5 1,69 49,3 3,81 70,4 6,39 41 0,31
lé_ 14 | 47,2 | 4,28 | 52,7 2,12 48,5 3,14 70,8 475 42 0,22
5 15 | 48,5 1,43 | 53,3 1,56 46,6 2,69 69,8 7,52 42 0,22
16 | 48,2 | 2,26 | 53,1 1,66 49,7 3,48 70,0 6,92 42 0,24
17 | 50,3 1,63 | 52,2 1,46 52,3 3,90 66,5 4,02 4.4 0,39
- 9 48,6 | 5,49 | 53,7 3,14 44.6 3,82 73,3 0,84 4.0 0,18
’§ 10 | 50,8 | 4,41 52,6 2,50 45,9 1,59 72,6 5,24 3,7 0,50
é 11 48,8 | 2,61 52,9 1,07 48,7 2,68 73,2 7,92 3,9 0,29
5\ 12 49,7 | 3,79 | 52,8 2,73 49,6 4,84 71,2 8,06 3,9 0,38
Lg‘ 13 | 492 | 290 | 53,3 1,66 48,2 5,71 72,0 6,33 3,9 0,33
g 14 | 50,1 2,04 | 52,9 1,43 50,0 3,54 69,3 6,64 4,0 0,34
g 15| 50,6 | 2,75 | 52,1 2,59 50,5 4,58 72,7 7,86 41 0,38
En 16 | 49,6 1,83 | 52,9 1,78 49,7 4,54 69,5 6,00 4.1 0,33
= 17 50,1 1,16 | 52,6 0,97 51,4 3,94 70,0 7,53 42 0,34
9 49,9 1,86 | 53,0 1,53 42,8 4,56 68,4 7,81 3,9 0,30
10 | 48,4 | 2,61 53,9 1,50 48,1 1,62 69,0 6,92 40 0,31
5 11 495 | 3,69 | 52,1 3,35 45,9 4,16 73,9 6,48 4,0 0,44
(% 12 | 49,2 | 2,73 | 53,3 1,19 48,5 2,41 70,6 4,56 3,8 0,24
(EU[ 13 | 46,6 | 3,48 | 54,0 1,02 51,2 5,48 74,9 5,97 42 0,33
8 14 | 48,0 | 3,96 | 52,9 1,71 46,5 4,77 68,3 4,87 41 0,17
> 15 | 48,5 | 2,69 | 53,7 0,67 49,5 5,01 73,5 8,55 4.1 0,23
16 | 48,2 1,568 | 52,9 1,03 49,0 1,91 68,0 2,62 42 0,22
17 50,2 1,66 | 52,7 1,75 50,6 2,54 72,0 4,62 42 0,27
9 48,6 1,94 | 52,1 1,22 44,2 2,78 69,5 4,03 4,2 0,11
10 | 47,4 | 2,02 54,1 1,39 46,9 1,20 73,7 5,37 41 0,19
§ 11 48,0 | 3,30 | 54,0 2,17 47,5 3,61 70,7 3,21 4.0 0,18
§ 12 | 49,0 1,54 | 53,7 0,95 47,4 1,81 69,2 5,04 3,9 0,27
é 13 50,6 | 2,13 | 51,8 2,24 47,5 3,56 72,1 7,17 4,0 0,31
g— 14 | 48,9 | 2,27 | 53,4 1,01 48,1 2,40 72,2 3,51 4.0 0,38
é 15| 50,0 | 2,85 | 52,0 2,86 50,1 5,65 68,9 4,55 4.0 0,38
16 | 49,7 1,68 | 53,2 1,64 47 1 5,72 71,4 4,80 41 0,30
17 | 48,7 1,31 53,5 1,35 51,6 4,95 72,8 4,60 4.4 0,29




XyYCHaIT 6.11 — AH3 6ypUIH CNOPTLIH TOPOOP XMYIBNNIAAN MOHIOSbIH  3MIrTau
XYyxayyoaunH (8-17 Hac) bueninH nponopl, xapbLuaaHsl y3yynant (X, S)

Mponopu, %
O tae | ™ | e | et | e[ o oy
Topen oHaep)*100% oHaep*100% oHaep)*100%
X S X S X S X S X S

8 50,1 2,58 50,9 2,95 50,7 5,24 70,3 6,05 4,4 0,08

T 9 50,1 1,86 51,5 2,26 48,3 3,64 71,7 3,46 4,0 0,27
3 10 48,9 3,56 52,7 3,61 48,9 5,45 72,4 5,46 3,9 0,19
3 11 48,7 1,72 52,2 1,86 48,9 2,78 70,8 5,78 3,9 0,23
g 12 48,2 1,73 53,0 1,84 47,0 3,41 711 5,39 3,7 0,21
e 13 48,2 2,21 53,0 2,80 49,6 2,99 69,4 6,31 3,8 0,17
'g 14 49,0 3,21 52,8 2,64 50,3 3,25 69,2 7,88 3,7 0,28
& 15 48,1 2,65 53,5 2,58 50,8 3,10 67,3 4,35 3,7 0,13
16 49,6 2,54 52,4 2,63 51,5 2,42 68,9 7,50 3,7 0,25

17 49,5 2,03 50,4 2,14 53,5 2,45 68,4 2,61 3,9 0,25

8 52,3 1,50 48,8 1,49 47,7 2,50 73,9 3,79 3,8 0,34

é 9 51,5 0,81 50,3 1,68 47,5 1,80 74,9 3,31 4,0 0,11
§ 10 50,5 0,91 51,5 0,72 49,6 6,47 721 5,29 4,2 0,22
8 11 49,6 1,04 51,3 1,26 48,1 2,60 67,9 5,36 3,9 0,27
§ 12 47,9 2,03 53,6 1,33 52,2 1,17 68,8 3,80 4,0 0,34
\O 13 50,5 0,77 52,3 0,31 50,4 3,09 73,5 2,57 4,0 0,32
(% 14 50,9 2,53 50,7 2,80 50,3 3,77 67,3 5,90 3,9 0,26
8 15 50,4 1,45 52,1 1,43 49,6 2,79 68,8 4,82 3,9 0,29
|2’ 16 49,7 0,51 52,6 1,36 50,1 4,11 66,6 1,91 3,7 0,21
17 49,6 1,11 52,7 1,46 51,4 1,60 73,4 5,22 3,9 0,19

8 491 0,83 52,3 1,04 48,1 2,33 72,7 1,25 3.9 0,39

9 49,6 2,96 51,4 3,33 49,5 5,20 72,0 5,37 3,9 0,25

10 47,4 4,30 53,6 4,51 46,9 3,24 70,5 2,70 3,8 0,07

g 11 47,2 2,88 53,9 3,00 51,5 3,89 70,9 5,00 3,8 0,44
g 12 47,2 3,10 53,9 3,03 48,7 3,07 70,0 8,50 3,6 0,28
E[ 13 47,9 217 54,2 2,69 49,4 2,40 69,9 6,09 3,8 0,25
;8_ 14 48,4 2,38 53,1 2,15 48,9 3,18 68,8 6,29 3,7 0,19
15 48,5 0,85 53,3 0,95 50,8 3,02 70,8 7,06 3,8 0,23

16 49,9 2,29 51,9 2,95 52,2 3,92 71,0 3,44 3,7 0,33

17 50,4 2,04 521 1,81 51,8 4,28 72,5 3,09 4,0 0,07

g 49,0 1,83 52,8 2,01 47,6 2,59 72,6 5,33 3,9 0,27

T 10 47,4 1,94 53,6 2,01 48,5 3,83 69,9 4,93 3,8 0,12
8 11 47,5 1,04 53,6 0,36 47,2 3,72 66,9 1,71 3.9 0,23
g 12 47,6 1,47 53,9 1,53 45,8 6,88 68,0 5,37 3,8 0,17
% 13 49,0 2,85 53,2 3,51 491 2,94 69,0 7,01 3,9 0,25
% 14 50,7 2,76 51,6 2,06 50,3 2,98 68,6 5,91 3,8 0,26
E 15 49,0 1,59 53,3 1,07 52,3 6,36 711 5,02 3,8 0,10
16 51,2 1,70 50,0 2,57 54,5 0,92 69,1 0,45 3,9 0,16

17 48,2 1,90 52,6 1,43 53,5 1,75 79,8 4,97 4,2 0,41




XYCHAIT 6.12 — AH3 6ypUIAH CNOPTLIH TOPNeep XNM433NN3A3r MOHIOSbIH
XYyxayyaunH (8-17 Hac) bueninH 6ypanuiiH yayynant (X, S)

BueunitH gotooa 6ypAaan, Kr

Cnop = d = 9 = =
ToiH | Hac | ©exHui NnaexTail OOXTYil KUH | ©OXHUIA KUH NnaexTail Sexryi
repen KUH 9CUIH 34 3CUIH KUH
X S X S X S X S X S X S
8 - - - - - - 55 1000 )11,3] 000 | 244 |0,00
T 9 | 58 | 1,57 | 11,7 | 1,45 | 253 | 2,70 78 381120 | 2,09 | 253 [4,27
2 | 10101 /6,76 | 153 | 3,49 | 319 | 682 | 110 | 977 | 129 | 252 | 291 |7,87
g |11 ] 97 386|204 |771|382| 1045 | 87 |249 138 | 2,18 | 29,5 |3,38
S [ 12 ]105 | 353 | 17,5 | 3,96 | 362 | 6,11 10,4 | 428 | 145 | 3,65 | 31,0 6,28
- |13 ]125 730|210 (487|362 992 124 383|183 | 393 | 36,8 |501
§ 14 1179 | 6,87 | 244 | 493 | 36,7 | 989 | 122 | 3,53 | 17,5 | 2,31 35,3 14,49
© |15 |172 808|251 |313 |353 | 813 | 17,7 | 643|188 | 3,00 | 383 |4,87
16 | 8,9 | 443 | 26,1 | 3,94 | 483 | 6,12 15,4 | 4,15 | 18,7 | 2,52 36,9 4,64
17 1 10,8 | 3,55 | 30,2 | 2,94 | 53,8 | 3,61 20,4 | 505|252 | 3,11 44,2 15,15
[ 8] - - - - - -
S | 9|97 622|136 502263 9,33 6,8 | 515|118 | 6,79 | 244 11,32
o [10] 80 [278]19,7 | 9,12 36,2 | 15,31 7,3 1635 | 11,1 217 | 22,7 4,31
Lg 11| 64 | 355|153 | 3,07 | 28,7 | 571 7,3 302127 | 2,84 | 279 |5,03
8, 12 | 7,7 1251189 | 414 | 354 | 7,12 124 | 4,62 | 200 | 7,256 | 37,7 |52
© | 13 | 10,3 | 6,29 | 19,9 | 4,53 | 352 | 8,35 85 |0,00)175| 0,00 | 32,7 0,00
2 | 14| 90 | 497|229 543 | 418 | 902 | 131 | 479|203 | 320 | 39,5 |567
S |15 /118|799 | 256|667 | 430 1167 | 11,4 | 3,07 | 21,4 | 0,92 38,5 1,98
S |16 92 | 475|281 (499|499 7,33
F 17 [ 10,0 [ 511 [ 29,2 | 5,36 | 51,7 | 8,54 14,9 | 2,20 | 251 | 1,95 | 44,8 [4,32
8 - - - - - - 3,7 1000 87 | 0,00 19,0 0,00
9 | 71 | 537 135|299 |269 | 422 82 1460104 | 247 | 239 [1,20
- 110 | 84 | 2,79 | 150 | 6,69 | 30,0 | 8,00 53 [ 120 96 | 0,21 20,7 |0,57
% 111 6,7 | 1,73 154 | 2,41 | 30,8 | 2,97 88 1429|133 | 3,77 | 28,0 |6,74
© 12 | 6,5 | 2,65 | 17,6 | 4,50 | 33,5 | 8,00 99 474|171 ] 1,20 | 36,6 | 0,21
= 13 1 18,1 19,84 | 224 | 6,73 | 36,0 | 10,24 | 98 |3,68 | 17,6 | 425 | 34,5 | 491
o | 14 | 126 | 6,17 | 25/4 | 4,53 | 39,8 | 13,06 | 13,2 | 2,94 | 248 | 13,92 | 28,9 | 7,70
> [15 13,1 | 7,68 | 23,7 | 5,71 | 359 | 10,61 | 148 | 5,83 | 26,5 | 10,82 | 35,2 | 9,61
16 | 11,9 | 7,43 | 32,8 | 4,79 | 58,5 | 6,71 16,2 | 4,46 | 182 | 0,98 | 36,2 | 2,17
17 | 7,5 | 3,14 | 30,9 | 3,41 | 51,56 | 4,39 171 | 1,74 | 211 | 2,26 | 38,5 | 3,82
9 | 49 | 137 | 11,3 | 1,85 | 237 | 2,71 74 273110 215 | 23,6 | 3,83
T 10 72 | 1,78 121 | 1,48 | 258 | 2,32 | 141 | 0,00 | 16,5 | 0,00 | 38,0 | 0,00
Q 111 71 1224 135|202 | 279 | 438 - - - - - -
S (12|69 | 212 155|197 | 31,1 | 473 10,4 | 5,76 | 191 | 7,95 | 36,7 [12,15
o | 13]121 679|193 511|317 | 11,82 | 101 | 2,42 | 18,0 | 2,64 34,7 15,27
% 14 | 88 | 3,06 | 23,7 891|417 | 1466 | 98 |528 | 166 | 2,38 | 33,1 |2,17
® |15 | 111745229 | 642|369 | 900 | 180 | 7,62 | 20,3 | 423 | 39,5 |593
16 | 7,5 | 2,48 | 27,1 | 7,64 | 47,9 | 11,42 | 19,8 | 0,00 | 21,8 | 0,00 | 39,7 |0,00
17 | 8,9 | 3,38 | 24,9 | 492 | 44,8 | 6,83 74 | 445|158 | 8,49 | 28,8 (9,97
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XYCHAIT 6.13 — AH3 BypUIAH CNOPTLIH TOPeep XNMYIINNIA3N MOHIOSbIH 3P3rTan
XYYXayyaunH (8-17 Hac) bueninH pyHKUMOHanNb YN axunnaraansl y3yynant (X, S)

BapyyH 3yyH
R YAI'Xypa, rapbiH rapbiH ANC, AQn, Mynbc,
“223;"" Hac n/MuH. aTrax Xy4, | atrax xy4, | MM M.y.6. | MM M.y.6. | UOX./MMH.
Kr Kr
X S X S X S X S X S X S
8 | 367,0 | 92,57 | 23,7 | 5,01 | 20,3 | 5,11 | 110,2 | 0,67 | 69,0 | 2,93 | 68,1 | 3,38
T 9 | 416,7 | 74,80 | 25,9 | 549 | 26,2 | 581 | 1111 | 443 | 68,7 | 4,09 | 69,3 | 1,70
g 10 | 4125 | 9513 | 26,2 | 6,19 | 25,7 | 8,31 | 113,7 | 3,80 | 72,1 | 2,33 | 69,6 | 1,90
8 11 | 400,4 | 101,63 | 26,1 | 8,76 | 23,9 | 8,08 | 1125 | 5,87 | 75,3 | 4,78 | 71,3 | 2,28
g 12 | 4116 | 88,33 | 28,3 | 11,84 | 27,1 | 11,16 | 117,7 | 5,24 | 74,6 | 4,77 | 71,4 | 2,40
- 13 | 454,3 | 141,40 | 33,7 | 11,45 | 30,2 | 11,03 | 119,3 | 4,61 | 75,4 | 4,13 | 70,7 | 2,29
§' 14 | 391,0 | 75,14 | 27,0 | 6,80 | 253 | 6,63 | 117,7 | 5,69 | 746 | 5,73 | 71,3 | 2,65
o 15| 4055 | 72,36 | 26,9 | 6,30 | 24,8 | 6,06 | 116,8 | 7,67 | 73,6 | 5,25 | 70,8 | 3,04
16 | 406,2 | 95,33 | 30,0 | 9,06 | 28,8 | 9,59 | 116,5 | 5,10 | 74,1 | 4,18 | 72,2 | 2,92
17 | 454,3 | 137,25 | 354 | 8,41 344 | 887 | 1174 | 5,87 | 745 | 550 | 72,1 | 3,63
. 8 | 3289 | 97,17 | 23,3 | 4,10 | 21,3 | 4,16 | 110,3 | 1,25 | 69,3 | 1,80 | 69,5 | 2,52
S 9 | 3948 | 67,31 | 23,8 | 6,43 | 235 | 588 | 113,2 | 1,64 | 71,2 | 4,48 | 70,0 | 1,18
3 10 | 397,0 | 114,27 | 23,8 | 7,59 | 22,8 | 8,04 | 113,56 | 3,12 | 729 | 1,12 | 71,1 | 2,45
© 11 | 382,1 | 106,39 | 27,1 862 | 245 | 7,71 | 113,2 | 7,34 | 75,2 | 598 | 72,0 | 2,08
3 12 | 414,7 | 123,39 | 29,9 | 9,78 | 27,8 | 9,90 | 1176 | 5,44 | 749 | 4,58 | 71,8 | 2,24
=) 13 | 402,1 | 141,76 | 27,6 | 10,19 | 250 | 9,58 | 1176 | 5,55 | 749 | 4,55 | 71,8 | 2,06
g 14 | 434,6 | 110,68 | 34,0 | 10,05 | 32,1 | 10,12 | 118,4 | 5,56 | 75,6 | 4,94 | 70,9 | 2,21
s 15| 424,2 | 131,42 | 30,8 | 8,74 | 29,2 | 8,02 | 118,0 | 6,62 | 745 | 550 | 71,6 | 3,84
E 16 | 470,5 | 121,54 | 33,2 | 953 | 314 | 9,84 | 119,8 | 4,03 | 76,1 | 3,82 | 72,2 | 3,78
17 | 459,5 | 132,20 | 37,0 | 8,87 | 354 | 9,35 | 1205 | 2,12 | 76,8 | 6,06 | 72,2 | 3,80
8 | 371,5 | 98,40 | 248 | 7,10 | 21,8 | 5,57 | 110,0 | 0,00 | 70,1 | 2,80 | 68,8 | 3,11
9 | 3751 | 71,45 | 26,2 | 6,92 | 254 | 6,51 | 1134 | 164 | 71,7 | 3,561 | 70,2 | 1,48
10 | 433,1 | 90,48 | 25,9 | 9,11 242 | 8,36 | 112,11 | 4,38 | 72,2 | 2,28 | 694 | 1,27
% 11 | 355,0 | 96,52 | 23,6 | 7,43 | 220 | 6,74 | 1146 | 6,15 | 76,0 | 3,95 | 71,5 | 2,12
8 12 | 391,0 | 130,19 | 26,8 | 9,45 | 239 | 769 | 1166 | 6,16 | 73,6 | 6,62 | 72,0 | 2,07
% 13 | 3950 | 99,37 | 26,9 | 9,15 | 250 | 8,84 | 1185 | 3,65 | 75,7 | 3,64 | 71,8 | 2,16
g— 14 | 470,1 | 156,59 | 27,8 | 5,68 | 255 | 5,99 | 1184 | 3,17 | 75,0 | 3,00 | 72,0 | 1,29
15| 487,9 | 100,76 | 29,8 | 9,88 | 27,8 | 6,95 | 1175 | 6,57 | 74,7 | 5,38 | 71,0 | 2,09
16 | 506,9 | 107,30 | 28,7 | 7,53 | 27,2 | 6,32 | 116,9 | 4,62 | 74,2 | 4,61 | 72,1 1,68
17 | 4544 | 87,62 | 30,6 | 7,37 | 29,1 | 6,91 | 116,2 | 6,06 | 73,0 | 6,42 | 71,0 | 1,84
8 | 3016 | 94,33 | 23,1 | 456 |215| 4,34 | 110,2 | 1,00 | 68,9 | 1,81 | 70,2 | 2,33
9 | 367,7 | 69,34 | 245 | 493 | 242 | 6,13 | 113,5| 1,35 | 70,7 {480 | 70,4 | 1,17
o 10 | 368,1 | 109,44 | 239 | 6,27 | 23,1 | 594 | 113,3 | 3,85 | 71,8 | 3,46 | 70,2 | 2,05
8 11 | 400,8 | 124,13 | 25,9 | 8,48 | 226 | 7,03 | 113,8 | 6,40 | 76,2 | 3,05 | 72,0 | 2,32
z'_ 12 | 390,8 | 75,38 | 26,4 | 8,72 | 259 | 8,34 | 116,8 | 5,87 | 74,3 | 528 | 71,2 | 2,37
S 13 | 398,9 | 107,73 | 30,7 | 9,80 | 29,0 | 9,59 | 1184 | 4,67 | 755 | 4,90 | 71,4 | 2,10
% 14 | 373,5 | 81,76 | 26,8 | 5,85 | 25,2 | 6,32 | 117,8 | 5,27 | 75,7 | 4,35 | 71,7 | 2,10
[ 15| 388,0 | 93,02 | 27,0 | 4,89 | 255 | 5,33 | 118,6 | 3,58 | 75,3 | 3,93 | 71,4 | 2,02
16 | 366,4 | 55,97 | 28,5 | 6,35 | 26,8 | 6,88 | 1149 | 5,78 | 71,8 | 569 | 72,2 | 2,15
17 | 4054 | 84,55 | 32,7 | 7,92 | 311 | 7,73 | 1174 | 5,86 | 744 | 552 | 72,0 | 2,12
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XYCHarT 6.14 — AH3 6ypuiiH CNOPTbIH TOPNOOP XNMYIBNNIAAN MOHIOSbIH AMIrTal

XYYXQyyaunH (8-17 Hac) GuemninH pyHKUMOHanb yin axunnaraanbl y3yynant (X, S)

BapyyH 3yyH
R YAl Xypa, rapbiH rapbiH AOC, AQnO, Mynbc,
“:gs;:'” Hac n/MuH. aTrax xy4, | aTrax xy4, | MM m.y.6. | MM M.y.6. | LOX./MUH.
Kr Kr
X S X S X S X S X S X S
8 241,2 | 45,30 | 16,8 | 1,93 | 153 | 1,66 | 109,1 | 1,94 | 68,1 | 1,56 | 70,2 | 1,05
. 9 293,1| 80,53 | 17,7 | 596 | 17,3 | 4,83 | 113,0 | 2,40 | 68,6 | 0,91 | 70,8 | 3,30
3 [ 10 | 3087 | 110,66] 17,1 | 6,85 | 16,1 6,04 | 113,0 | 3,06 | 69,2 | 2,48 | 71,6 | 2,10
8 11 306,1| 82,49 | 20,5 | 4,89 | 19,7 | 4,80 | 1134 | 3,79 | 71,1 | 4,00 | 76,5 | 2,49
(E) 12 | 319,0 | 75,44 | 209 | 260 | 19,8 | 2,58 | 1124 | 3,29 | 70,2 | 4,04 | 77,1 | 2,46
= |13 | 349,38 88,73 | 21,9 | 3,80 | 19,6 | 4,08 | 113,6 | 3,25 | 71,8 | 3,88 | 76,4 | 2,35
§' 14 346,0 | 76,00 | 22,8 | 4,35 | 20,6 | 4,46 | 113,5| 3,21 | 71,6 | 418 | 76,5 | 2,37
o 15 339,9 | 8345 | 23,8 | 3,19 | 22,3 | 3,58 | 113,0 | 3,41 | 71,7 | 4,20 | 76,7 | 2,83
16 | 383,5| 66,23 | 25,0 | 2,93 | 23,8 | 3,82 | 114,55 | 2,75 | 711 | 4,73 | 77,2 | 2,59
17 | 4274 | 96,64 | 274 | 6,01 | 24,8 | 498 | 116,8 | 5,32 | 72,6 | 5,37 | 76,3 | 2,60
_ 8 | 2246 | 42,45 | 16,8 | 2,29 | 156 | 1,86 | 1102 | 2,74 | 67,9 | 1,34 | 71,2 | 0,98
S 9 278,8 | 88,81 | 16,7 | 4,24 | 155 | 4,21 | 1119 | 3,23 | 68,2 | 1,25 | 71,0 | 2,80
% 10 | 296,9 | 67,02 | 174 | 6,87 | 159 | 6,52 | 113,0 | 3,03 | 70,6 | 5,06 | 72,0 | 1,84
S [ 11 | 324,0139,73| 20,3 | 411 | 191 | 3,47 | 1142 | 3,21 | 71,8 | 3,81 | 77.3 | 2,36
5‘ 12 319,8 | 8146 | 216 | 468 | 19,9 | 3,76 | 112,7 | 3,69 | 71,7 | 464 | 77,0 | 2,81
> 13 3355| 61,31 | 224 | 428 | 20,3 | 4,37 | 112,7 | 298 | 70,8 | 3,94 | 77,1 | 2,42
% 14 3634 | 63,51 | 24,2 | 424 | 221 | 455 | 1140 | 3,42 | 71,4 | 3,92 | 76,2 | 2,85
i 15 389,2 | 46,88 | 26,6 | 5,18 | 25,0 | 5,21 | 114,0 | 3,15 | 72,4 | 4,21 | 76,9 | 2,87
E 16 390,5| 29442 | 27,2 | 4,42 | 254 | 4,22 | 1143 | 2,70 | 70,5 | 510 | 76,6 | 2,88
17 | 4431 | 67,15 | 289 | 415 | 26,0 | 4,16 | 1170 | 545 | 73,8 | 4,08 | 75,8 | 2,58
8 276,1 | 72,02 | 18,3 | 532 | 17,0 | 5,24 | 109,8 | 243 | 67,7 | 1,74 | 73,9 | 3,27
9 3076 | 39,88 | 194 | 6,85 | 17,2 | 551 | 1122 | 3,12 | 68,5 | 1,24 | 72,9 | 2,83
10 | 299,7 | 81,06 | 189 | 6,87 | 17,4 | 6,42 | 1124 | 3,67 | 70,4 | 521 | 74,7 | 2,51
g 11 308,3 | 103,25| 19,4 | 3,84 | 18,1 | 3,82 | 113,8 | 3,05 | 72,3 | 3,47 | 76,1 | 2,14
5 12 | 353,7| 77,08 | 204 | 246 | 19,5 | 2,80 | 111,9 | 3,32 | 69,4 | 3,96 | 76,2 | 2,40
(%[ 13 336,7 | 4548 | 21,8 | 2,99 | 19,3 | 3,22 | 1129 | 4,30 | 70,5 | 4,39 | 76,5 | 2,06
g— 14 364,7 | 55,59 | 236 | 6,28 | 21,2 | 7,13 | 113,7 | 3,32 | 70,3 | 3,98 | 76,4 | 2,33
15 385,0| 5548 | 246 | 3,97 | 226 | 345 | 1134 | 3,28 | 71,1 | 4,21 | 76,0 | 2,60
16 | 400,8 | 58,72 | 25,8 | 3,33 | 24,6 | 3,96 | 114,7 | 256 | 70,4 | 519 | 76,0 | 2,25
17 | 4340 | 5145 | 289 | 6,65 | 25,7 | 554 | 1155 | 5,31 | 73,3 | 4,62 | 75,5 | 2,30
8 2525| 19,51 | 16,1| 0,35 | 151 | 0,35 | 109,0 | 1,61 | 67,6 | 1,60 | 70,9 | 1,34
9 286,3 | 56,36 | 19,7 | 562 | 18,2 | 537 | 1120 | 2,64 | 68,5 | 1,18 | 71,7 | 3,26
= 10 3232 | 87,74 | 193 | 6,47 | 170 | 6,18 | 113,2 | 2,67 | 70,7 | 4,79 | 72,3 | 2,00
(&,) 11 296,5| 50,09 | 188 | 3,16 | 17,8 | 2,98 | 1125 | 3,14 | 70,7 | 3,97 | 76,8 | 2,47
i 12 | 312,0| 67,02 | 216 | 3,10 | 20,5 | 3,63 | 112,3 | 3,22 | 70,9 | 4,56 | 76,5 | 2,55
g 13 329,8 | 58,11 | 228 | 6,65 | 21,1 | 7,29 | 113,0 | 3,29 | 71,9 | 448 | 76,4 | 2,19
= 14 | 339,8 | 45,52 | 22,3 | 3,66 | 20,3 | 3,39 | 1136 | 3,19 | 71,3 | 3,73 | 76,7 | 2,55
S 15 353,1| 80,68 | 23,9 | 2,67 | 228 | 2,84 | 1126 | 3,71 | 70,3 | 4,47 | 76,7 | 2,61
16 | 406,5 | 46,93 | 25,1 | 3,10 | 23,3 | 3,08 | 113,4 | 2,72 | 69,8 | 4,51 | 77,1 | 2,41
17 | 4152 | 51,81 | 26,2 | 491 | 26,0 | 3,95 | 113,5| 3,84 | 71,1 | 3,79 | 77,2 | 2,50
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XYCHarT 6.15 — AH3 6ypuIiH CNOPTbIH TOPIOeP XMYIBNNIAM MOHIOSbIH JP3rTan

XYyxayyaumH (8-17 Hac) bue 6angpbiH 63aNTramkunTuind y3yynant (X, S)

Cnop Tacpax xyy, YsH ();(I:TaH, X:ap();:a ;YMX’ 1000c|\:|a l:YVInT, f;/:::u
TbIH . . P,
rope| Hac CcM TOO
8 X S X S X S X S X S
8 | 149,2 9,51 15,6 | 4,35 8,99 0,92 | 279,3 | 21,88 | 13,1 | 2,85
- |9 | 15338 9,69 13,7 | 5,39 8,50 0,73 | 264,7 | 30,76 | 12,6 | 2,48
2 10 | 161,2 15,40 | 14,5 | 9,09 8,62 0,71 | 257,4 | 33,77 | 144 | 2,72
S | 11| 166,6 10,31 | 13,9 | 7,78 8,33 0,83 | 257,7 | 38,74 | 15,7 | 3,19
g 12 | 167,9 13,97 | 14,8 | 7,27 7,96 0,71 | 251,2 | 32,21 | 17,3 | 3,76
C 113 ] 173,0 14,66 | 14,0 | 8,03 7,52 0,76 | 239,8 | 21,97 | 20,3 | 3,90
§ 14 | 176,8 16,94 | 15,1 | 8,81 7,91 0,63 | 261,3 | 39,75 | 20,7 | 4,73
O |15 | 187,7 | 22,20 | 152 | 7,75 7,95 0,61 | 243,5 | 33,40 | 23,7 | 9,01
16 | 183,8 | 26,93 | 13,0 | 7,02 7,90 0,59 | 2471 | 24,23 | 22,2 | 5,53
17 | 186,9 26,21 15,0 | 7,64 7,87 0,64 240,2 29,02 | 25,1 | 11,30
- | 8 149,2 10,26 17,1 4,57 9,04 1,07 | 277,0 21,79 13,9 | 2,22
’§ 9 155,8 15,40 | 21,5 | 10,74 | 8,68 1,09 | 272,1 35,68 12,9 | 2,46
5 10 | 158,1 13,75 15,6 | 9,12 8,46 0,67 | 258,1 31,21 14,4 | 2,12
Lg 11| 161,7 11,37 16,9 | 9,70 8,37 1,02 265,7 43,40 16,4 | 3,92
g 12 | 166,7 12,86 | 15,1 | 8,24 7,94 0,96 | 254,3 | 38,71 | 16,6 | 3,87
© 13| 169,4 16,97 145 | 7,75 7,95 0,91 255,1 29,67 18,2 | 4,75
E 14 | 182,0 18,95 | 14,1 | 6,99 7,73 0,86 | 243,2 | 23,84 | 23,4 | 6,32
% 15| 187,4 22,81 15,1 7,81 7,93 0,88 | 245,8 24,45 | 23,4 | 6,57
E, 16| 194,0 27,55 16,2 | 9,12 7,89 0,96 | 242,2 24,06 | 23,4 | 6,33
=117 198,2 31,11 15,5 | 7,08 7,84 0,79 | 238,0 29,38 | 24,9 | 9,90
8 151,4 9,47 17,1 4,13 9,10 1,04 281,2 28,22 13,5 | 2,55
9 152,5 12,20 13,9 | 8,03 8,70 1,27 | 2574 21,82 12,3 | 2,02
5 10 | 154,2 16,64 13,3 | 5,75 8,47 0,69 | 249,5 24,34 14,4 | 2,29
I 11| 159,4 11,82 | 15,1 | 8,97 8,46 1,01 | 256,2 | 30,92 | 15,9 | 3,76
o 12 | 172,0 8,19 13,2 | 6,32 7,97 0,60 | 251,8 | 26,61 | 17,0 | 4,35
= 13 | 180,4 12,09 | 13,8 | 8,34 8,04 0,56 | 250,4 | 22,60 | 17,9 | 5,93
Q|14 | 1844 13,85 | 17,0 | 7,57 7,77 0,65 | 246,5 | 14,19 | 20,5 | 4,30
> 15| 182,6 17,75 16,0 | 9,37 8,05 0,65 | 227,8 28,67 | 21,7 | 5,80
16| 189,5 20,63 15,1 8,90 8,00 0,58 | 2321 23,59 | 21,5 | 3,93
17 | 196,4 22,12 12,9 | 4,94 7,83 0,86 | 233,3 2269 | 21,3 | 7,20
8 | 1479 12,93 | 15,4 | 3,56 8,86 1,20 | 2736 | 24,81 | 145 | 1,94
9 156,6 10,41 14,7 | 9,14 9,25 1,74 274,2 38,15 12,2 | 2,04
s |10 | 162,4 12,00 | 15,6 | 9,05 8,56 1,13 | 2641 33,48 | 13,4 | 2,69
§ 11| 156,3 10,25 | 15,7 | 10,29 | 8,40 0,90 | 259,4 | 32,92 | 16,1 | 3,21
z 12 | 169,6 14,58 | 13,4 | 7,64 8,25 0,79 | 257,5 | 39,03 | 17,2 | 3,84
© 13| 177,2 14,59 | 154 | 7,17 8,08 0,81 | 246,3 | 19,05 | 19,0 | 6,21
I 14| 1776 17,99 | 12,3 | 7,15 7,89 0,76 | 2416 | 16,33 | 22,0 | 5,60
© [ 15| 1754 18,88 | 13,4 | 8,00 8,17 0,81 | 246,6 | 16,44 | 20,5 | 3,48
16 | 184,4 | 2542 | 126 | 6,91 7,88 0,87 | 2456 | 16,69 | 22,6 | 3,92
17 | 179,2 | 23,85 | 14,7 | 7,24 8,19 0,93 | 2441 | 20,22 | 20,5 | 5,80
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XYCHaIT 6.16 — AH3 6ypUIH CNOPTBIH TOPIOOP XNMYIANNILAT MOHIOMNbIH 3M3IrTaM

XYYXayyoaunH (8-17 Hac) bue 6angpbiH 63nTramkunTuiAH y3yynanT (X, S)

YsiH xaTaH, ABXxaanx TacBap, cek. Xy4Humn
C':HPT Hac Tacp::n( Xy, cM cambaa, cek. T3CB3p,
Topen Too

X S X S X S X S X S

8 [132,1 | 11,97 17,8 1,03 9,30 1,04 300,3 34,63 10,1 | 1,42

T 9 [141,0| 13,64 17,4 | 4,32 9,36 0,99 287.4 24,99 10,7 | 1,80
4 10 [143,5 | 17,40 17,4 | 3,00 9,18 0,77 288,5 35,20 11,3 | 1,47
§ 11 48,3 | 13,76 16,7 | 4,29 9,32 0,87 285,7 30,10 13,0 | 1,39
g 12 143,5 | 17,10 16,4 3,26 9,07 0,97 280,2 23,56 14,4 | 2,48
- 13 [153,5| 8,65 16,3 | 4,02 8,94 0,70 275,0 18,78 15,1 | 5,13
§' 14 1155,3 | 9,63 16,8 | 3,11 9,15 0,68 273,6 15,33 16,5 | 4,66
O 15 157,8 | 6,72 16,5 | 2,85 8,73 0,94 274,2 13,92 17,7 | 2,65
16 167,9 | 0,56 17,3 3,54 8,82 0,89 268,4 19,96 17,6 | 2,81

17 164,4 | 12,80 18,1 2,87 8,86 0,85 270,0 18,95 17,4 | 3,36

T 8 [133,5| 16,00 17,5 | 3,48 9,96 1,15 301,1 29,54 10,7 | 2,22
'S 9 [138,6 | 14,35 17,5 | 3,67 9,24 0,97 294 3 26,06 10,4 | 2,38
6 10 1451 | 17,82 18,0 | 4,10 9,31 1,05 290,4 44 81 11,7 | 1,52
Lg 11 1143,1 | 13,94 171 3,34 9,11 0,91 287,0 28,26 13,2 | 1,44
g 12 146,9 | 19,79 16,2 | 3,39 9,06 0,88 284,1 18,73 14,2 | 2,55
O 13 147,6 | 6,51 16,6 3,88 9,16 0,71 278,5 19,34 17,3 | 2,49
% 14 1158,2 | 4,56 16,5 | 2,97 9,11 0,69 263,8 10,02 18,0 | 2,87
% 15 1541 443 16,9 3,00 8,75 0,95 265,8 10,09 17,8 | 2,26
E, 16 [160,0 | 0,00 17,3 3,08 8,79 0,90 261,7 15,47 17,8 | 2,39
= 17 157,3 | 9,07 17,4 2,80 8,43 0,96 261,5 11,02 22,6 | 3,08
8 [134,1 | 14,76 17,7 1,46 9,53 1,06 2946 34,75 10,2 | 1,98

9 [140,9 | 12,42 17,7 | 5,20 9,26 0,88 286,7 29,90 10,8 | 2,13

5 10 143,1 | 11,31 17,3 3,95 9,34 0,88 298,5 41.41 12,4 | 1,71
% 11 144,9 | 12,08 17,1 4 50 9,16 0,93 279,2 22.35 13,4 | 1,61
% 12 1429 | 17,16 17,0 3,22 9,14 0,97 282,9 24,69 14,1 | 2,21
5 13 150,8 | 7,08 16,4 3,75 9,01 0,66 276,8 20,19 14,9 | 4,76
g. 14 1156,3 | 7,63 17,4 2,77 8,97 0,73 258,0 17,47 15,4 | 4,85
15 157,9 | 7,31 16,5 | 3,27 8,84 0,91 260,2 11,74 17,8 | 2,68

16 164,0 | 10,43 17,7 | 3,27 8,83 0,92 260,3 13,63 17,1 | 2,81

17 1168,8 | 9,36 172 | 2,78 8,80 0,86 258.,6 15,15 17,5 | 2,66

8 [130,0 | 9,87 18,0 | 0,00 9,70 0,77 303,1 31,34 10,5 | 1,83

9 [139,2 | 11,24 17,7 | 3,55 9,29 0,89 278.4 28,43 10,8 | 2,13

§ 10 140,6 | 18,53 17,0 | 5,00 9,08 0,84 279,3 26,45 12,0 | 1,17
§ 11 1M142,0 | 14,49 16,6 | 4,53 9,24 0,95 286,0 29,12 13,2 | 1,59
Z 12 42,3 | 15,02 16,1 3,61 9,10 1,04 283,8 21,33 14,1 | 2,65
% 13 [135,4 | 10,69 16,7 | 3,68 8,98 0,60 279,2 14,61 15,0 | 4,47
g 14 147,0 | 8,46 17,6 | 3,46 9,03 0,69 272,4 21,92 14,4 | 4,93
S 15 155,5| 6,73 16,3 | 2,80 8,58 0,85 271,7 18,59 18,2 | 3,69
16 [156,5 | 9,96 16,4 2,51 8,82 0,85 272.3 18,36 171 | 2,73

17 161,0 | 8,29 16,7 | 3,17 8,77 1,04 274.3 15,96 17,9 | 3,24

99



XyCHarT 7.1 — MoHrosnbIH gH3 6ypuitH rasap 3ymnH 6yc 6onoH YnaaHbaatap xotoz

ambapaar aparTon xyyxayyauiH (8-17 Hac) 6ue 6anapbiH XenkUnTuinH y3yynant (X, S)

BueunitH BueunitH BXW, LiaaxHumn
Byc Hac eHgep, CM XWUH, Kr Kr/m? TOWUPOT, CM
X S X S X S X S

8 123,6 | 6,12 | 24,6 | 542 | 16,0 | 2,72 | 58,9 | 2,63

9 129,2 | 5,60 | 28,8 | 3,52 | 17,6 | 2,38 | 59,6 | 3,82

10 133,3| 8,70 | 32,3 | 8,23 | 18,0291 |62,1 | 6,11

11 140,0 | 6,41 | 35,3 | 4,81 [ 18,0 2,02 | 67,4 | 4,33

Yyn- 12 1479 | 7,86 [ 39,8| 6,61 | 1821206 | 71,1 | 5,31
XaHramH 13 154,6 | 8,20 1453 | 8,05 | 18,9]2,34| 73,8 | 6,51
14 157,7 | 8,73 (489 | 7,91 | 196 | 214 | 76,7 | 6,19

15 161,7 | 8,81 [ 52,3]/10,45]19,9 12,85| 78,7 | 7,98

16 1676 | 7,33 | 57,8 | 849 | 20,6 210|819 | 6,45

17 171,7 | 6,62 | 61,1 | 8,65 | 20,8 |242|86,6 | 7,35

8 125,0 | 5,72 |24,5| 3,32 | 157 |1,79 594 | 2,37

9 1294 | 5,81 | 28,1 | 4,34 | 16,7 | 1,85]60,2 | 3,20

10 137,01 3,99 1321 6,27 | 17,0 12,64 | 62,1 | 4,35

11 139,3 | 6,56 | 35,0] 9,86 | 17,8 | 3,79 65,7 | 6,40

FoBb 12 146,4 | 8,72 |1 39,5|10,14 | 18,3 | 3,73 | 68,9 | 4,87
13 155,7| 8,19 1459 | 7,18 | 1891224 | 71,5 | 5,80

14 160,9 | 9,39 | 50,8 | 7,96 | 19,5]2,01]73,8| 559

15 167,1 | 460 |555]| 6,43 [ 19,8 193 | 76,6 | 4,55

16 165,4 | 6,88 |53,5| 6,44 | 19,6 | 2,18 | 78,9 | 3,69

17 167,3 | 2,89 | 58,4 | 3,40 [ 20,9 |1,19]89,8 | 4,83

8 128,2| 7,63 |27,2| 6,04 | 16,4 | 2,54 | 57,7 | 3,52

9 131,6 | 5,66 | 289 | 4,08 | 16,7 | 1,81 | 60,4 | 3,21

10 137,5| 4,10 | 33,0 6,92 | 1741296 | 63,6 | 3,92

11 137,7| 5,69 |33,2| 8,59 | 17,3 ]3,35|652| 6,48

Tan 12 143,11 911 | 37,4 | 8,32 | 18,2 12,98 | 69,0 | 5,32
X93pUNH 13 1541 7,62 45,3 | 7,17 1 19,0]12,28 | 71,1 | 5,61
14 161,8 | 9,05 [514 | 823 | 195|211 | 74,3 | 5,81

15 166,8 | 4,66 | 56,0 | 6,21 | 20,1 1203|771 | 4,73

16 169,2| 7,09 | 579 | 8,44 | 20,2240 | 81,5| 5,53

17 169,1 | 6,09 [ 59,5| 9,20 | 20,8 | 3,03 | 80,9 | 5,08

8 127,7 | 5,08 | 26,5| 3,80 | 16,2 | 1,68 | 594 | 2,77

9 139,2 | 6,43 |32,3| 6,56 | 17,4 | 2,62 | 60,8 | 3,41

10 138,0| 854 |336| 863 | 17,4 12,84 | 64,4 | 4,31

11 142,6 | 8,17 136,9| 8,31 | 18,0 2,74 | 67,3 | 8,69

XoT 12 148,5| 8,06 1419|1013 18,8 1298|728 | 7,59
13 152,7 | 9,82 1457 |111,45|19,4 13,39 |744 | 9,02

14 156,3 | 10,95 48,8 | 10,47 19,8 | 3,03 | 76,0 | 8,60

15 161,0 | 11,78 | 52,1 112,20 19,9 1282|791 | 7,85

16 165,3 | 8,52 [ 55,9] 991 [ 20,5|2,85| 80,6 | 8,56

17 169,0 | 8,20 |1 62,2 |12,45|22,1|3,61|852 | 8,77

100



XYCHarT 7.2 — MoHronbIH aH3 6ypuitH raszap 3ymnH 6yc 6onoH YnaaH6aartap xotoza

ambapaar amMarTan xyyxayyaunH (8-17 Hac) bue 6angpbiH XenKUNTURH y3yynanT (X, S)

BueunitH BueuninH BXW, LiaaxHun

Byc Hac eHAaep, cM XWH, Kr Kr/m? TOMpOr, CM

X S X S X S X S

8 1258 | 4,81 | 28,0] 4,83 | 17,6 | 2,37 | 60,9 | 4,63

9 128,7 | 4,83 | 28,6 | 5,30 | 17,2 |2,41| 58,7 | 9,02
10 138,6 | 5,19 [33,3| 6,19 | 17,3 2,92 | 60,3 | 10,59

11 142,3| 7,87 34,3 | 5,92 | 16,9 | 2,17 | 66,6 | 5,19

Yyn- 12 149,8 | 6,03 |39,9| 7,30 | 17,7 | 3,00 ] 70,5 | 5,11
XaHramH 13 154,0| 6,99 42,8 | 7,83 | 18,0 2,72 | 74,1 | 5,64
14 156,6 | 6,31 456 | 7,02 | 18,6 | 2,69 | 76,5 | 5,72

15 158,8 | 5,49 [49,0| 6,14 [ 194 1234|779 | 5,84

16 160,5| 5,39 [ 52,4 551 | 20,4 |12,19|80,3 | 5,76
17 160,7 | 5,37 | 55,1] 8,28 | 21,3 2,87 79,3 |14,19

8 121,0] 7,40 1259 6,13 | 17,6 | 3,57 | 59,5 | 4,92

9 128,1| 542 | 27,5| 4,31 | 16,7 | 2,14 59,9 | 5,44

10 130,0 | 5,53 | 28,1 | 3,68 | 16,6 | 1,63 | 60,2 | 9,27

11 133,9| 7,23 [ 34,0 9,58 | 18,8 | 4,19 | 65,9 | 6,65

FoBb 12 145,2 | 9,63 [39,5| 9,36 | 18,6 | 2,98 | 70,6 | 6,80
13 154,0 | 8,02 [45,1| 7,00 | 18,9 [1,99| 74,3 | 4,93

14 154,9 112,35 47,1 | 8,51 | 19,7 | 3,43 | 75,0 | 4,42

15 159,11 6,90 | 51,3 ] 9,63 | 20,2 3,29 76,4 | 4,73

16 1596 | 7,17 | 51,7 | 6,64 | 20,3 |2,71]79,6 | 4,81

17 155,6 | 6,32 | 52,6 | 6,47 | 21,7 | 2,56 | 80,0 | 6,04

8 1202 | 7,83 | 24,8 | 4,65 | 171 ]2,21 579 | 7,53

9 1245| 6,45 | 27,1 | 4,97 | 174 12,61 60,6 | 5,49

10 136,6 | 5,78 [ 30,3 | 4,61 | 16,2 2,03 | 61,5 | 4,38

11 140,5| 7,54 | 35,2]10,29 | 17,7 | 4,68 | 66,0 | 7,70

Tan 12 150,1| 6,55 [41,8| 6,56 | 18,5 2,31 | 72,3 | 5,57
X33pUIH 13 153,0 | 8,45 441 | 7,24 | 18,7 |1,87 | 74,1 | 5,03
14 156,1 10,43 | 48,0 | 7,42 | 19,7 | 3,04 | 74,6 | 4,59

15 160,1| 5,23 | 51,6 | 9,04 | 201 | 3,16 | 77,2 | 3,97

16 160,3 | 5,26 | 52,3 | 5,78 | 20,4 | 2,29 | 78,3 | 4,91

17 161,0| 7,34 | 53,9| 6,98 | 20,9 | 3,19 81,2 | 5,30

8 130,0 | 554 28,9 | 4,39 [ 17,0 1,94 | 63,4 | 445
9 1316 | 8,18 [29,8| 6,84 | 17,0 | 2,71 | 61,3 | 14,13
10 133,9| 8,84 [ 30,6 | 8,12 | 16,8 | 2,38 | 61,6 | 15,37
11 143,4 | 7,53 | 37,7 | 8,14 | 18,2 2,71 | 65,0 | 17,13
XoT 12 148,9 | 7,59 [40,7| 7,06 | 18,3 | 2,06 | 64,4 | 21,17
13 153,99 | 7,72 46,1 | 7,65 | 194 12,29 | 69,7 | 21,37

14 156,8 | 6,76 [ 50,0 | 8,05 | 20,3 | 2,70 | 72,7 | 20,41
15 157,0 | 5,86 [ 51,2 8,12 | 20,8 | 3,22 | 68,8 | 29,00
16 158,8 | 6,56 | 54,6 | 6,85 | 21,6 | 2,34 | 73,0 | 23,58
17 159,6 | 4,86 [ 56,3 | 6,99 | 22,1 12,23| 77,6 | 18,80
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XyCHarT 7.3 — MoHronbIH aH3 6ypuitH raszap 3ymnH 6yc 6onoH YnaaH6aartap xotoa

ambJapaar aparTan xyyxayyaumiH (8-17 Hac) bueninH dyHKumMoHanb y3yynant (X, S)

Byc

Hac

YAIr'Xypa,
n/MuH.

BapyyH
rapbiH

aTrax xyu,
Kr

3yYYH
rapbiH
aTtrax xyu,
Kr

ANC,

MM M.y.0.

A0n,

MM M.y.0.

Mynbe,
LwoX./MUH.

X

S

X S

X S

X S

X S

X S

-XaHrau

Yyn

335,0

109,78

249 5,07

22,38 | 4,45

110,0| 0,78

69,1] 3,59

69,1 3,59

366,5

51,02

27,5| 6,70

25,05 | 6,04

113,8| 0,89

70,1] 6,70

70,1| 3,04

10

336,0

110,34

23,1| 4,83

22,48 | 5,28

114,8| 3,66

69,7 | 3,04

69,7 | 4,58

11

356,0

99,83

24,3 | 5,87

22,72 | 5,54

117,9] 2,31

70,9 | 4,58

70,9 | 3,96

12

397,2

103,11

26,3| 6,94

24,06 | 6,70

118,0] 2,16

71,2] 3,96

71,2| 6,24

13

396, 1

113,19

29,4 7,35

26,33 | 6,85

118,5| 1,30

71,3] 6,24

71,3| 5,91

14

435,1

146,35

28,9| 6,70

26,74 | 7,48

118,4| 1,15

71,71 591

71,7 6,17

15

443,1

131,67

32,7| 6,05

31,48 | 6,36

118,2] 1,30

72,1] 6,17

72,1| 6,88

16

461,2

115,57

31,7 7,70

30,13 | 7,32

118,3] 1,82

71,5] 6,88

71,5| 5,82

17

461,5

122,77

38,3 | 7,93

36,83 | 8,83

118,9] 2,10

70,8| 5,82

70,8| 5,72

[loBb

335,5

100,78

26,2 | 6,01

23,39 | 5,60

110,6| 1,62

68,7 | 5,72

68,7 | 7,39

380,8

85,81

25,6 | 5,30

2493 | 5,54

112,9] 2,79

70,7 | 8,97

70,7 | 8,97

10

394,0

61,96

23,3| 7,49

22,24 | 7,66

112,3] 2,61

69,4 | 6,70

69,4| 7,19

11

466,3

92,20

26,4 8,52

24,52 | 7,39

116,7] 1,79

70,3 ] 6,85

70,4 | 3,04

12

457,6

73,95

30,6 10,44

29,90 | 8,97

119,3] 1,93

71,2] 3,04

71,6| 4,58

13

417.,8

84,43

32,9 8,08

32,22 | 7,19

118,7] 1,40

70,6 | 4,58

70,9| 3,96

14

394,2

65,32

28,3| 5,96

26,46 | 6,07

119,1] 2,49

71,0] 3,96

71,4| 6,24

15

449,0

94,60

28,9| 6,00

27,23 | 5,44

120,0] 1,82

70,6 | 6,24

71,0 591

16

453,2

75,87

26,5| 3,69

2542 | 3,85

121,7] 0,75

71,71 591

72,7| 6,17

17

507,5

29,86

45,8110,28

39,25 1,50

121,0] 1,15

71,6| 6,17

72,6 | 6,88

Tan xa3p

351,9

98,02

22,0| 3,07

19,93 | 3,38

110,0| 0,00

69,7 | 6,88

69,7 | 5,82

392,8

61,79

21,2] 5,21

21,12 | 5,32

113,2] 2,16

69,6 | 5,82

69,6 | 572

10

416,4

130,48

25,0] 6,20

23,68 | 6,69

112,6| 2,47

70,8| 5,72

70,8 | 7,39

11

375,6

78,55

22,6| 6,05

19,48 | 4,83

112,2] 2,21

70,3| 7,19

70,3 | 8,97

12

376,3

72,49

28,41 9,05

27,23 | 8,24

116,0| 6,38

70,5| 3,04

70,5| 7,19

13

368,0

86,72

29,5|10,74

27,0 110,62

121,4] 1,78

70,3 | 4,58

70,3 | 3,04

14

389,0

90,93

30,4 | 7,95

28,10 | 7,50

119,7| 3,56

70,6 | 3,96

70,6 | 4,58

15

446,1

116,36

26,8 | 6,00

25,98 | 5,97

118,8| 5,04

72,4 6,24

72,4 | 3,96

16

479,5

122,00

36,0 | 9,61

32,86 | 9,92

120,5| 1,28

71,2 5,91

71,2| 6,24

17

478,1

112,85

36,0| 9,42

35,10 | 8,67

119,1] 2,09

72,0| 6,17

72,0| 591

Xot

347,9

85,77

20,5| 3,53

18,54 | 3,50

110,0| 6,24

69,7 | 3,04

69,7| 6,17

402,0

73,39

27,6| 5,62

26,93 | 545

112,1] 3,04

70,3 | 4,58

70,3 | 6,88

10

439,2

93,25

26,6 | 6,80

25,70 | 7,65

113,2| 4,58

70,0 ] 3,96

70,0 5,82

11

421,8

88,15

28,8 | 8,15

26,69 | 8,00

112,1] 3,96

70,5| 6,24

70,5| 5,72

12

423,4

88,31

29,5]| 8,22

28,39 | 8,09

117,5] 6,24

70,5] 591

70,5| 7,39

13

420,0

109,98

30,3 | 7,87

29,16 | 8,13

118,1] 5,91

70,3 | 6,17

70,3 | 8,97

14

4247

97,04

30,4| 7,10

29,00 | 7,02

118,2| 6,17

70,6 | 6,88

70,6| 7,19

15

428,1

100,29

30,8 | 7,36

28,82 | 7,28

118,4| 6,88

70,8 | 5,82

70,8 | 3,31

16

457,6

90,84

31,4| 6,48

29,79 | 7,26

117,7] 5,82

71,5 572

71,5| 3,82

17

418,8

103,30

32,7| 5,67

31,43 | 6,21

119,0] 5,72

72,7] 3,74

72,7| 3,74
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XYCHarT 7.4 — MoHronbiH aH3 B6ypuitH rasap 3ymH 6yc 6onoH YnaaHbaartap xotoa

ambapaar amMarTan xyyxayyounH (8-17 Hac) 6ueunnH pyHkunoHanbe y3yynant (X, S)

o
>
]

Hac

YAIr'Xypa,
n/MuH.

BapyyH
rapbiH

aTrax xyu,
Kr

3yYH
rapbiH
aTtrax xyu,
Kr

ANC,

MM M.y.0.

A0n,

MM M.y.0.

Mynbc,
uox./MUH.

X S

X S

X S

X S

X S

X S

-XaHraum

Yyn

310,0| 90,31

21,5| 6,04

20,6 6,10

110,3| 6,90

68,3 | 3,75

69,8 | 3,71

312,7 | 84,05

19,5 | 5,28

18,3 |4,88

111,41 3,01

68,1 | 6,89

72,3 | 5,04

10

319,7 (112,01

21,0 | 6,52

19,6 |6,77

114,4| 3,95

68,7 | 4,18

73,0 5,15

11

343,1| 94,41

21,3 | 4,68

19,5 |4,41

113,91 4,22

71,3 4,19

75,2 2,69

12

349,8 | 101,34

22,3 | 4,56

204 13,45

113,41 4,20

70,7 | 4,94

75,6 | 5,04

13

359,7 | 97,12

22,8 | 4,56

20,4 14,65

115,6 | 4,47

72,4 | 3,92

75,3 | 4,82

14

384,8 | 95,49

24,11 4,85

21,8 14,98

115,4 | 3,01

73,0 3,74

75,9 5,51

15

381,9| 90,76

25,7 3,78

23,6 |3,85

115,0] 6,89

72,3 | 4,02

76,5 5,93

16

401,4 | 75,86

25,8 | 4,94

24,4 15,35

115,6 | 4,18

70,9 | 5,26

76,1 5,66

17

438,8 | 88,52

27,51 5,00

24,9 15,03

116,5| 5,51

73,2 | 3,46

75,6 | 5,60

[loBb

255,0| 64,88

17,0 | 2,63

15,8 |1,86

109,5| 5,93

68,5 | 3,75

71,5 | 5,04

294,8| 65,26

18,7 | 5,04

19,0 3,91

112,3| 5,66

68,5 | 6,89

74,3 5,15

10

348,1/118,08

19,21 5,15

17,9 14,40

115,0| 5,60

72,11 4,18

72,5 2,69

11

354,3 108,96

19,3 | 2,69

17,9 12,80

115,3] 5,04

72,3 1,62

74,8 | 5,04

12

319,7 | 63,98

25,0 | 5,04

23,6 16,49

115,2] 2,51

70,9 | 3,75

74,3 | 4,82

13

346,3 | 66,14

23,3 | 4,82

21,2 15,98

115,0] 2,89

71,116,89

74,9 | 5,51

14

367,8 | 56,53

26,5 | 5,51

24,2 15,31

115,2] 2,67

71,01 4,18

75,4 | 5,93

15

384,2 | 46,00

28,4 | 5,93

26,4 16,09

115,3] 6,89

70,9 | 5,51

75,2 | 5,66

16

478,8 112,69

27,2 | 5,66

26,0 |6,14

115,11 4,18

71,115,993

75,4 | 5,60

17

454,6 | 84,41

27,21 5,60

246 14,52

116,1] 5,51

70,9 | 5,66

75,0 | 5,04

Tan xa3p

246,3 | 45,88

16,6 | 1,58

15,1 1,14

108,8| 5,93

67,6 | 5,60

71,41 515

267,8| 62,12

16,3 | 5,84

14,0 4,53

114,1| 5,66

69,2 | 5,04

69,9 | 2,69

10

297,7| 42,68

15,8 | 6,55

14,2 16,03

112,8] 5,60

69,3 | 2,51

71,4 504

11

314,0| 91,23

18,11 2,10

17,8 |2,87

112,91 5,04

70,4 | 2,89

76,0 | 4,82

12

315,7 | 47,57

26,4 | 4,90

25,5 (6,11

112,0] 4,18

69,2 | 2,67

75,9 | 5,51

13

325,2 | 23,59

22,5| 3,75

20,4 417

117,81 5,51

71,9 | 4,16

75,8 | 5,93

14

348,9| 50,22

26,8 | 6,89

23,9 /6,68

116,6 | 5,93

71,8 | 3,41

75,6 | 5,66

15

379,8 | 52,14

24,7 |1 4,18

23,6 |4,53

114,6 | 5,66

70,8 | 3,71

76,1 | 5,60

16

4477 | 84,97

25,7 | 2,80

241 12,95

114,0| 5,60

70,4 | 3,97

76,3 | 5,04

17

474,7 | 86,67

27,6 | 6,01

259 4,61

116,9 | 5,32

72,5 5,28

76,1 5,15

XoT

238,1| 30,03

16,1 | 0,46

15,1 10,50

111,7 | 3,56

68,0 | 5,51

71,71 2,69

260,7 | 52,57

17,31 5,30

16,6 |4,42

113,0| 6,89

68,0 | 5,93

69,4 | 5,04

10

298,6 | 45,13

19,11 7,45

17,0 |5,81

114,41 4,18

71,11 5,66

71,7 | 4,82

11

311,0| 43,12

20,7 | 5,06

19,5 14,29

114,91 5,51

69,6 | 5,60

75,1 5,51

12

322,7| 70,43

26,11 4,74

257 |517

113,3| 5,93

71,4 | 504

74,9 | 5,93

13

340,2| 83,29

22,4 | 3,54

20,7 |4,56

114,1| 5,66

72,0 | 547

75,0 | 5,66

14

453,3 | 57,56

25,0 571

22,6 |521

113,5] 5,60

70,8 | 5,48

75,1 5,60

15

4452 | 76,48

25,5 | 5,36

24,3 |5,97

114,6 | 5,04

68,6 | 3,22

74,7 3,75

16

535,4| 77,24

26,5 | 3,28

25,6 3,58

1154 | 2,51

67,9 | 3,91

75,1 6,89

17

513,4| 47,71

30,3 | 6,91

28,3 |5,63

112,3] 2,89

69,2 | 4,73

74,7 | 4,18
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XyCHarT 7.5 — MoHronblH aH3 BypuitH rasap 3yrH 6yc 6a YnaaHb6aartap xotoa ambaapaar

9pIrTan XyyxayyaunH (8-17 Hac) bue 6angpbiH 63NTramkMnTuiAH y3yynant (X, S)

YsiH xaTaH, ABxaanx TacBap, cek. Xy4Huu
o | ¢ T3°p::n( Xy, cM cambaa, T3CB3p, TOO
m | x CekK.
X S X S X S X S X S
8 | 1473 | 1124 | 154 | 3,33 | 82 | 0,77 | 280,8 | 16,33 | 15,1 1,64
9 | 157,46 | 12,33 | 18,9 | 9,13 | 9,0 1,60 | 273,17 | 28,13 | 12,5 | 2,02
< 10| 165,2 | 12,64 | 176 | 8,97 | 9,2 1,69 | 251,2 | 9,95 13,3 | 2,06
o 11| 164,8 | 13,05 | 171 | 1111 | 8,0 | 0,97 | 2445 | 9,83 16,8 | 3,11
s 12| 1705 | 11,78 | 13,3 | 7,91 84 | 0,85 | 2414 | 1762 | 17,8 | 4,47
E 13| 169,7 | 14,84 | 150 | 860 | 8,2 | 0,52 | 238,5| 12,69 | 18,7 | 2,37
e 14| 180,2 | 9,76 | 14,2 | 10,22 | 7,8 | 0,61 | 2374 | 21,32 | 19,6 | 2,66
15| 1858 | 12,16 | 186 | 7,85 | 8,1 0,90 | 230,3| 21,02 | 23,1 | 4,39
16| 189,2 | 2098 | 186 | 867 | 7,8 | 0,71 | 2318 | 19,75 | 22,8 | 4,77
17 | 208,6 | 24,41 | 18,9 | 7,31 78 | 0,77 | 218,0| 12,86 | 24,9 | 12,78
8 | 1475 [ 1099 | 17,5 | 3,55 | 96 | 0,76 | 281,2 | 7,75 14,9 | 0,63
9 | 1564 | 11,15 | 12,2 | 843 | 85 | 0,74 | 273,7 | 14,55 | 13,1 | 2,61
10| 158,7 | 14,10 | 13,0 | 6,89 | 84 | 0,73 | 253,3 | 32,04 | 15,0 | 2,00
11| 160,0 | 10,61 | 144 | 852 | 85 | 0,98 | 2554 | 34,25 | 15,6 | 3,47
2112 167,7 | 1391 | 13,0 | 719 | 80 | 0,94 | 2446 | 25,16 | 17,1 | 3,39
C 13| 176,4 | 1432 | 146 | 835 | 7,7 | 0,81 | 243,4| 24,80 | 20,9 | 3,04
14| 181,0 | 17,31 | 13,3 | 7,24 | 7,8 | 0,79 | 248,7 | 26,91 23,0 | 5,59
15| 184,4 | 23,61 | 13,36 | 8,00 | 80 | 0,80 | 242,2 | 2592 | 23,0 | 6,52
16 | 1924 | 27,32 | 13,7 | 760 | 80 | 0,79 | 2356 | 27,78 | 23,2 | 5,89
17 | 194,7 | 26,90 | 126 | 6,96 | 7,8 | 0,86 | 237,6 | 23,37 | 24,12 | 8,38
8 | 1535 | 9,06 | 16,5 | 5,16 | 8,7 | 0,99 | 277,1 | 24,91 14,6 | 1,76
9 | 1521 | 11,13 18,24 | 9,33 | 86 | 0,80 |268,3 | 30,88 | 11,9 | 1,94
10| 162,9 | 15,30 | 174 | 9,77 | 85 | 0,69 | 2659 | 32,92 | 13,7 | 2,95
o | 11] 1653 | 13,22 | 170 | 995 | 84 | 0,90 | 266,3 | 41,98 | 15,8 | 3,60
@ [12] 167,5 | 13,34 | 151 745 | 80 | 0,72 | 258,9 | 40,44 | 16,7 | 4,09
= 13| 173,5 | 1589 | 130 | 6,72 | 80 | 0,84 | 251,3 | 21,82 | 20,4 | 3,65
— |14 ]| 1798 | 1762 | 158 | 796 | 7,8 | 0,73 | 2514 | 36,72 | 22,1 | 5,46
15| 1858 | 18,82 | 159 | 866 | 7,9 | 0,75 | 2398 | 27,69 | 22,7 | 6,35
16 | 202,6 | 22,26 | 149 | 9,36 | 7,9 | 0,75 | 2446 | 17,61 22,0 | 4,33
17 | 203,1 | 28,67 | 15,9 | 6,61 8,0 | 0,80 | 239,0| 29,16 | 25,1 | 6,75
8 | 1493 | 984 | 16,8 | 448 | 98 | 0,73 | 2849 | 1513 | 10,2 | 0,68
9 | 140,2 | 12,98 | 6,8 475 | 88 | 0,57 | 261,2 | 8,68 13,3 | 3,50
10| 150,4 | 10,04 | 116 | 7,24 | 86 | 0,69 | 252,3 | 30,98 | 13,3 | 2,32
11 1] 158,0 | 6,97 | 12,0 | 540 | 8,1 0,81 | 2539 | 21,38 | 17,8 | 3,33
5 | 12| 170,2 | 11,50 | 15,57 | 8,59 | 7,7 | 0,84 | 253,9 | 36,20 | 16,9 | 3,68
X |13 | 177,7 | 17,32 | 145 | 6,92 | 8,1 0,83 | 2542 | 27,12 | 18,2 | 5,76
14| 182,5 | 18,73 | 178 | 6,96 | 7,9 | 0,70 | 256,4 | 24,77 | 20,6 | 5,07
15| 1896 | 22,15| 17,5 | 558 | 82 | 0,71 | 2396 | 29,75 | 22,2 | 8,13
16 | 189,2 | 23,25 | 16,0 | 7,10 | 7,8 | 0,78 | 242,7 | 28,05 | 21,5 | 4,58
17 | 188,8 | 25,48 | 13,7 | 6,69 | 7,9 | 0,71 | 2419 | 26,71 249 | 10,90
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XYCHArT 7.6 — MoHronblH gH3 6ypuitH rasap 3ymnH 6yc 6a YnaaH6aartap xotoa ambaapaar

9MIrTanm xyyxayyaviH (8-17 Hac) 6me 6anapbiH 6aNTramKMNTUnH yayynant (X, S)

YsiH xaTaH, ABxaanx TacBap, cek. Xy4Humn
o | o| TICPIXXYY, cM cambaa, T3CB3p, TOO
> 1] CM
m | T CeK.
X S X S X S X S X S
8 | 1318 | 1242 | 180 | 0,12 | 9,6 1,07 | 305,8 | 30,86 | 10,8 | 1,92
9 | 1366 | 14,12 | 189 | 296 | 9,3 | 0,82 | 305,8 | 30,09 9,7 | 2,81
< 10| 144,7 (11,39 | 16,9 | 3,23 | 93 | 0,89 [ 2919 | 34,35 | 11,7 | 1,85
o |11] 1490 | 835 | 17,7 | 2,99 | 9,3 | 0,89 |289,5| 28,73 | 12,7 | 1,54
s | 12] 1479 | 9,02 | 17,3 | 2,11 9,1 0,92 | 2839 | 21,56 | 13,4 | 2,22
E 13| 1491 | 549 | 174 | 2,55 | 91 0,70 | 280,2 | 19,31 16,4 | 2,17
e 14 | 1576 | 7,65 | 17,5 | 2,01 9,1 0,69 | 268,6 | 18,51 16,7 | 2,71
15| 159,5 | 7,18 | 16,5 | 2,41 88 | 0,95 | 2699 | 16,55 | 17,4 | 2,94
16 | 164,0 | 8,21 16,9 | 245 | 8,7 | 0,91 | 2654 | 21,06 | 20,5 | 3,22
17 | 162,6 | 12,20 | 17,2 | 2,13 | 88 | 0,93 |266,3 | 20,62 | 21,0 | 3,03
8 | 128,2 | 8,46 | 18,0 | 0,17 | 9,7 | 0,80 | 298,9 | 34,38 9,8 1,82
9 | 138,8 | 14,60 | 16,9 | 4,01 9,6 | 0,95 | 293,5| 20,72 | 10,7 | 2,04
10| 146,9 | 6,66 | 18,2 | 3,77 | 9,2 1,03 | 281,4| 19,40 | 12,3 | 1,28
111476 | 799 | 16,3 | 517 | 9,2 | 0,97 | 2748 | 11,51 12,9 | 1,78
2 (12| 148,7 | 10,56 | 15,5 | 3,81 9,1 1,06 | 274,7 | 1543 | 15,2 | 2,45
© 13| 1494 | 6,91 15,7 | 4,72 | 9,1 0,64 | 2751 8,07 17,0 | 2,15
14 | 152,2 | 9,39 | 16,6 | 3,36 | 9,1 0,75 | 264,4 | 16,67 | 17,1 | 1,75
15| 151,2 | 562 | 16,4 | 2,54 | 8,7 1,03 [261,0| 13,95 | 17,0 | 1,55
16 | 163,5 | 7,32 | 159 | 2,12 | 89 | 0,76 | 2646 | 1542 | 18,8 | 3,72
17 | 164,0 | 11,17 | 16,2 | 3,21 8,8 1,02 | 257,2 | 8,80 19,0 | 3,51
8 | 1278 | 9,63 | 17,3 | 1,61 9,9 1,13 [294,6 | 22,30 9,5 1,00
9 | 1395 | 894 | 182 | 2,08 | 91 0,70 | 262,2 | 21,07 | 10,8 | 2,17
10| 1526 (11,01 | 196 | 1,78 | 89 | 0,61 | 300,8 | 59,67 | 116 | 1,18
o 11| 148,7 | 11,35 ] 19,2 | 420 | 89 | 0,66 | 2781 | 22,52 | 14,3 | 1,34
Q [12] 152,2 | 18,17 | 158 | 3,87 | 9,2 1,02 |(288,3 | 36,82 | 13,4 | 2,77
= 13| 1516 | 13,61 | 16,9 | 3,35 | 89 | 0,65 |277,0| 12,87 | 159 | 4,59
— |14 ] 156,2 | 6,71 16,8 | 3,16 | 9,0 | 0,70 | 266,8 | 15,86 | 15,5 | 5,39
15| 153,0 | 560 | 158 | 2,93 | 9,0 | 0,86 | 270,7 | 12,28 | 18,3 | 2,46
16 | 1624 | 4,72 | 18,7 | 414 | 9,3 | 0,79 |272,7 | 1415 | 17,4 | 2,40
17| 163,8 | 9,84 | 17,8 | 3,34 | 9,1 0,95 | 2699 | 14,87 | 19,4 | 3,77
8 | 156,5 | 10,59 | 15,7 | 6,04 | 8,7 1,01 | 308,7 | 10,41 10,5 | 1,58
9 | 1423 | 1269 | 16,6 | 4,90 | 9,2 1,06 | 300,9 | 13,37 | 11,2 | 1,29
10 | 1454 | 11,72 | 16,1 595 | 9.3 | 0,98 | 292,7 | 9,22 12,1 | 1,15
11| 1471 | 13,35 | 151 467 | 9,2 1,00 | 288,5| 24,35 | 13,4 | 1,24
5 (12 ] 1512 | 1593 | 15,5 | 410 | 90 | 0,95 | 281,8 | 19,01 15,1 | 2,28
X 11311489 | 1158 | 149 | 478 | 89 | 0,66 | 2728 | 23,51 16,9 | 4,87
14| 1535 | 6,94 | 16,4 | 415 | 9,0 | 0,68 | 263,1 | 13,34 | 16,9 | 3,09
15| 156,7 | 3,64 | 170 | 3,74 | 86 | 0,86 |264,2| 10,19 | 16,9 | 2,49
16 | 159,8 | 8,32 | 174 | 3,75 | 88 | 0,88 | 2629 | 1514 | 17,9 | 3,03
17 | 164,1 | 9,86 | 180 | 3,58 | 85 | 0,85 | 2653 | 13,64 | 18,7 | 3,40
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XycHarT 8.1 — MOHronbIH iH3 6YpUH OpYnHA ambhapaar 9parTan XyyxayyauinH

(8-17 Hac) bue 6angpbIH XeRKUNTUIAH y3yynant (X, S)

BueunH BueunH 33XKHUN
Ambapax Hac N | eHgep, cm XWH, Kr BXW, krim® 'rlc-)lﬁpor, CcM
Hexuen
X S X S X S X S
8 15 | 127,5 (5,28 | 26,5 | 3,89 | 16,2 | 1,74 | 59,1 | 2,85
9 19 | 1394 (7,88 | 34,5 | 453 | 17,7 | 1,64 | 59,8 | 3,66
10 24 | 1428 |750| 37,4 | 917 | 18,1 | 2,71 | 63,3 | 5,14
11 43 | 146,6 | 8,96 | 386 | 7,61 | 17,9 | 2,72 | 68,8 | 9,94
OpoH cyyLy 12 53 | 156,4 (7,04 | 47,3 | 8,87 | 19,2 | 2,53 | 70,0 | 2,41
13 134 | 158,0 (9,28 | 47,7 | 9,83 | 18,9 | 2,65 | 74,9 | 8,54
14 169 | 163,9 | 6,65 | 54,0 | 8,40 | 20,0 | 2,43 | 77,7 | 6,41
15 90 | 167,1 9,35 | 57,7 | 11,11 | 20,5 | 2,76 | 80,8 | 8,00
16 136 | 170,5 6,77 | 60,6 | 8,66 | 20,8 | 2,55 | 82,5 | 7,54
17 46 (1759 6,47 | 654 [ 11,38 | 21,2 | 3,79 | 86,9 | 13,23
8 83 | 126,9 (6,63 | 26,0 | 5,12 | 16,1 | 2,37 | 58,8 | 3,04
9 100 | 133,9 | 5,27 | 29,3 | 4,07 | 16,4 | 2,21 | 60,4 | 3,29
10 85 |137,5(7,31 334 | 750 | 175 | 2,80 | 64,0 | 4,84
11 176 | 140,4 | 5,30 | 355 | 6,19 | 17,9 | 2,37 | 66,9 | 5,61
Fop 12 171 | 146,6 | 6,98 | 39,0 | 7,00 | 18,1 | 2,50 | 70,6 | 5,66
13 170 | 153,7 | 7,64 | 456 | 8,01 | 19,2 | 2,63 | 73,3 | 6,69
14 236 | 154,6 | 9,73 | 46,3 | 8,75 | 19,2 | 2,20 | 74,7 | 6,21
15 160 | 160,6 | 7,73 | 52,9 | 8,60 | 204 | 2,70 | 77,9 | 6,29
16 104 | 165,0 | 8,64 | 55,4 | 10,28 | 20,2 | 2,67 | 80,3 | 7,36
17 101|170,7 | 7,05 | 60,5 | 6,83 | 20,8 | 2,26 | 85,4 | 542
8 18 [ 120,3 (1,81 229 | 3,35 | 15,8 | 2,03 | 58,8 | 2,08
9 36 | 125,7 | 5,79 | 26,5 | 2,69 | 16,8 | 1,66 | 60,3 | 3,32
10 67 | 133,1/5,43| 30,2 | 518 | 17,0 | 2,43 | 62,2 | 4,61
11 40 | 1349 13,63 | 32,8 | 3,57 | 18,1 | 1,27 | 65,3 | 4,56
MoTyyp Gaiip 12 59 | 141,5|6,33| 36,1 | 5,35 | 18,0 | 1,98 | 68,8 | 4,15
13 73 | 147,21 5,41 | 40,7 | 5,59 | 18,7 | 2,31 | 70,8 | 6,02
14 59 | 154,8 |9,15| 47,9 | 8,36 | 19,9 | 2,57 | 75,3 | 5,38
15 55 | 154,7 (9,23 | 49,2 | 7,58 | 20,4 | 1,91 | 75,8 | 6,71
16 130 | 164,5|5,50 | 54,2 | 6,64 | 20,3 | 2,48 | 80,8 | 6,41
17 68 | 1659 | 526 | 58,4 | 7,69 | 21,2 | 2,42 | 84,8 | 6,07
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XYCHaIT 8.2 - MoHronblH SiH3 BYpUIAH OpunH, ambaapaar SMartan xyyxayyauiH

(8-17 Hac) bue 6anapbIH XeNKUNTUIAH y3yynanTt (X, S)

BueunH BueuvH 33)XXHUN

Ambapax Hac N eHaep, CM XKWUH, Kr BXW, krim* Tlc-)lﬁpor, CcM
HoeXxuen

X s X | s | x s X S

8 33 | 1276 | 4,76 | 29,7 | 4,46 | 182 | 2,78 | 61,3 | 4,75

9 53 [132,3 | 6,36 | 30,1 | 6,17 | 17,1 | 2,41 | 62,6 | 5,87

10 43 | 138,7| 7,45 | 335 | 7,84 | 17,2 | 2,45 | 62,3 | 6,59

11 77 (1473 6,10 | 391 | 7,12 | 18,0 | 2,64 | 70,0 | 6,44

12 87 |151,8 | 6,26 | 42,0 | 6,76 | 181 | 2,05 | 71,0 | 6,33

OpoH cyyu 13 87 | 1555 | 6,44 | 46,7 | 7,88 | 19.2 | 2,64 | 75,6 | 6,54

14 | 102|158,4 | 6,56 | 50,9 | 7,81 | 20,3 | 2,59 | 77,9 | 5,71

15 | 105|158,8 | 6,55 | 51,1 | 8,72 | 20,2 | 3,25 | 79,5 | 6,27

16 98 [161,4 | 582 | 54,7 | 6,34 | 21,0 | 2,36 | 80,9 | 5,59

17 64 | 1614 | 596 | 56,7 | 7.43 | 21,8 | 2,82 | 81,4 | 6,86

8 62 |124,7 | 6,39 | 26,8 | 5,34 | 17,1 | 2,39 | 60,5 | 4,68

9 68 | 1286 | 7,42 | 284 | 6,38 | 17,0 | 2,82 | 59,7 | 7,51

10 86 | 1357 | 6,72 | 31,5 | 6,33 | 17,0 | 2,84 | 62,2 | 7,67

11 106 |141,7 | 6,57 | 35,7 | 8,20 | 17,7 | 3,59 | 66,4 | 6,41

rop 12 | 176 | 1501 | 6,96 | 41,1 | 7,55 | 18,2 | 2,79 | 71,5 | 5,73

13 | 179|155,0 | 6,88 | 44,8 | 7,26 | 18,6 | 2,37 | 74,8 | 4,85

14 | 232|157,0| 6,57 | 46,8 | 6,94 | 19,0 | 2,81 | 75,9 | 5,10

15 | 1481|1591 | 522 | 50,2 | 7,53 | 19,8 | 3,00 | 77,1 | 6,79

16 | 108 | 161,1| 6,22 | 53,3 | 5,71 | 20,6 | 2,47 | 80,2 | 5,36

17 | 111| 1615 | 4,46 | 54,4 | 5,94 | 20,9 | 2,16 | 80,9 | 5,52

8 30 | 119,6 | 6,51 | 25,0 | 5,01 | 17,4 | 3,15 | 57,3 | 4,24

9 60 | 1271 | 6,27 | 27,7 | 4,68 | 171 | 2,27 | 61,0 | 6,14

10 55 | 133,3 | 6,56 | 29,1 | 4,35 | 16,3 | 1,74 | 60,4 | 3,80

11 70 | 136,2| 7,72 | 31,6 | 6,12 | 17,0 | 2,44 | 65,5 | 5,46

5 12 72 [142,3 ] 5,07 | 361 | 6,72 | 17,8 | 3,12 | 68,8 | 4,62

Rotyyp 6aip 13 77 11493 835 | 39,9 | 6,74 | 17,9 | 2,30 | 72,4 | 5,80

14 72 |151,2 12,02 | 43,8 | 823 | 19,2 | 3,51 | 75,5 | 6,01

15 73 [156,4 | 538 | 48,9 | 5,76 | 20,0 | 2,01 | 76,5 | 5,15

16 81 | 156,0 | 4,36 | 50,8 | 6,24 | 20,85 | 2,33 | 79,2 | 5,95

17 90 | 156,7 | 5,84 | 54,6 | 9,32 | 22,17 | 3,10 | 81,7 | 6,75
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XycHarT 8.3 - MoHronblH iH3 BypuiiH opuvHA, ambAapaar XyyxayyaviH

(8-17 Hac) bue 6anapbIH XeNKUNTUIAH y3yynanTt (X, S)

BueunitH potoon 6ypAasan, Kr

X =
28 3 ?
E E £ ©exHun | naBxTan o . SexHun NpaBxTam o .
5 2 KUH 34 3CUiAH OXTYW XWH KNUH 34 3CUH OXTYW XW1H
X S X S X S X S X S X S
8 - - - - - - 46 | 1,27 | 10,0 | 1,84 | 21,7 | 3,82
9 6,9 | 426| 12,6 2,62 26,5 3,93 78 | 372|118 | 350|253 | 574
10 9,0 | 6,02 16,0| 5,71] 32,0 10,44 8,7 | 761|121 | 2,88 | 26,9 | 8,11
T 11 7,8 | 3,30| 19,1 6,62 35,4 9,92 82 | 311|136 | 2,71 | 295 | 4,48
> 12 90| 3,21| 19,6 3,99 38,3 5,76 1,8 1 411 | 17,0 | 4,38 | 354 | 6,40
5 13 12,1| 7,48 | 21,6 | 5,04| 37,9 10,07 11,3 | 3,74 | 18,7 | 4,06 | 36,6 | 5,49
8’ 14 125 7,17 | 27,0| 4,84| 47,0 8,75 13,2 | 4,22 | 20,3 | 5,45 | 37,5 | 6,43
15 14,8| 8,55| 27,3 | 4,82| 42,5 10,87 174 | 711 | 23,3 | 7,40 | 38,5 | 7,56
16 93| 4,15| 28,8|4,94| 51,4 7,09 16,2 | 4,74 | 19,7 | 1,84 | 38,9 | 3,76
17 9,3 | 5,37 | 28,1| 5,54| 49,9 8,63 171 | 7,09 | 23,7 | 6,32 | 424 | 9,72
9 6,0 | 2,95| 12,1 2,33| 24,8 3,62 70 | 294 | 10,7 | 1,53 | 23,0 | 3,38
10 8,6 | 3,73| 15,0 5,63| 30,4 7,53 10,3 | 6,01 | 11,6 | 2,76 | 24,3 | 4,60
11 7,7 | 3,89| 14,1| 2,40/ 28,4 4,42 8,1 2,89 | 129 | 2,63 | 27,5 | 4,45
12 75| 3,00| 154|252 29,9 | 4,58 8,1 | 403 | 17,8 9,02 | 32,7 | 9,62
E 13 | 11,8| 6,69| 18,5 4,03| 30,5 7,30 11,0 | 3,94 | 16,5 | 2,62 | 34,1 | 3,10
14 12,0| 6,93 | 20,9| 4,43| 34,1 7,25 10,6 | 3,86 | 17,4 | 2,61 | 34,3 | 4,81
15 85| 4,89| 21,0| 6,37| 37,2 11,24 14,0 | 4,49 | 19,0 | 2,43 | 37,2 | 2,75
16 8,7 | 526| 26,3| 5,41 47,2 8,25 15,8 | 3,91 | 18,0 | 2,17 | 354 | 3,32
17 99| 3,34 | 29,8|4,44| 51,8 6,70 17,8 | 4,63 | 23,2 | 1,93 | 40,9 | 3,50
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XYCHAIT 8.4 — MOHrosnbIH 9H3 OYpUnH OpuMHL, ambaapaar 3parTan Xyyxayyavi

(8-17 Hac) bueuniiH pyHKLMOHanNb YN axunnaraaxbl y3yynant (X, S)

AmMbapax
Hexuen

Hac

YArXypa,
n/MuH.

BapyyH
rapbiH

aTrax xyu,
Kr

3YYH
rapbiH
aTrax xyu,
Kr

ALC,

MM M.y.06.

ADAL,

MM
M.y.0.

Mynbc,
uox./MuUH

X

S

X

S

X

S

X

S

X

S

X

S

OpoH cyyly

366,7

81,91

20,5

4,21

18,2

4,13

110,0

5,93

69,5

2,67

69,5

7,49

397,4

57,33

26,0

6,73

247

7,03

111,5

5,66

70,5

5,60

70,5

7,19

10

419,2

91,65

24,7

6,55

23,0

6,31

113,9

5,60

70,0

5,04

70,0

7,14

11

416,1

88,83

28,8

7,07

27,1

7,27

112,2

5,04

70,9

2,51

70,9

6,47

12

429,1

82,28

29,3

8,44

27,7

8,74

118,9

5,60

70,4

2,89

70,4

8,69

13

402,4

103,33

30,4

7,41

29,0

7,49

118,1

5,04

70,6

2,67

70,6

4,13

14

415,0

100,62

29,9

6,99

28,4

7,19

119,1

2,51

71,1

5,57

71,2

7,03

15

432,3

106,36

29,1

7,44

26,9

7,14

118,8

2,89

70,3

2,82

70,3

6,31

16

455,3

95,91

31,1

6,47

29,5

7,41

118,1

2,67

71,2

3,35

71,2

7,27

17

461,7

120,10

34,1

7,64

32,7

9,20

119,1

4,67

71,9

3,98

71,9

8,74

Map

336,6

101,97

23,7

4,88

21,6

4,60

110,1

5,57

69,3

2,88

69,3

7,49

395,3

71,77

25,0

6,05

24,6

5,63

113,1

2,82

70,1

5,60

70,1

7,19

10

405,5

102,10

25,8

7,16

25,1

7,90

112,7

3,35

69,8

5,04

69,8

7,14

11

379,7

104,15

24,9

7,26

22,6

6,68

115,3

3,56

70,5

5,57

70,5

6,47

12

406,4

90,67

28,7

8,40

27,1

7,89

117,5

5,16

70,8

2,82

70,8

8,69

13

410,7

111,90

30,1

8,73

27,8

8,63

119,2

2,66

70,8

3,35

70,9

4,13

14

425,5

118,79

29,1

7,01

27,2

7,13

117,8

5,39

70,9

5,57

70,9

7,03

15

437,2

104,95

30,3

6,65

29,0

6,39

118,5

5,76

71,7

3,50

71,8

6,31

16

459,9

112,57

34,0

8,14

32,4

7,93

118,5

3,13

71,8

2,66

72,0

7,27

17

416,7

93,47

35,6

6,81

34,3

7,08

118,8

4,12

72,1

2,83

72,1

8,74

Hotyyp Gaiip

344.4

98,77

26,2

5,79

22,7

5,18

110,6

1,79

68,8

3,57

68,8

3,57

364,2

74,89

24,4

6,11

23,1

6,12

113,1

2,36

70,1

6,89

70,1

5,60

10

386,9

111,78

23,4

5,75

22,5

6,13

113,8

3,37

69,9

4,18

69,9

5,04

11

406,8

79,24

24,6

6,70

23,1

6,04

117,0

3,54

70,8

5,51

70,8

6,47

12

398,9

109,22

25,8

6,80

24,6

6,99

116,8

4,48

71,2

5,93

71,4

8,69

13

391,0

102,00

29,5

8,02

27,3

7,83

118,7

3,54

70,8

5,66

70,9

4,13

14

420,2

119,43

31,7

6,57

29,7

7,11

119,4

3,44

71,1

5,60

71,1

7,03

15

4445

124,64

32,0

6,67

30,7

7,07

118,9

6,89

71,5

5,04

71,7

6,31

16

466,6

110,42

30,1

7,26

28,4

6,47

118,6

4,18

71,6

2,51

71,6

7,27

17

479,7

130,02

37,6

9,03

35,9

8,69

119,3

5,51

71,1

2,89

71,1

8,74
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XyCHarT 8.5 — MOHrosnbIH gH3 BypuinH opumMHL, aMmbaapgar aMarTan XyyxayyanmH

(8-17 Hac) bueuniiH pyHKLMOHanNb YN axunnaraaxbl y3yynant (X, S)

AmMbapax
Hexuen

Hac

YAIrXypa,
n/MuH.

BapyyH
rapbiH

aTrax Xxyu,
Kr

3YYH
rapbiH
aTrax xyu,
Kr

ALC,

MM M.y.06.

AD0L,

MM
M.y.0.

Mynbe,
Lox./MuH

X S

X S

X S

X S

X

S

X S

OpoH cyyl

260,1| 71,93

17,4 | 3,09

16,1 | 2,11

109,2 | 3,57

68,1

1,43

71,112,77

307,4| 85,29

19,2 | 5,53

18,0 | 5,30

111,9 12,95

68,0

0,97

71,3|3,24

10

339,6| 113,65

19,4 | 6,88

18,4 | 7,07

114,0 | 3,23

69,1

3,74

71,911,72

11

316,6| 82,66

20,8 | 442

19,3 | 4,26

114,0 | 3,81

71,2

3,84

75,3 12,27

12

336,1| 97,58

23,2 | 4,40

216 4,79

113,5 | 3,81

70,8

4,78

75,7|2,44

13

353,2| 90,09

23,0 | 4,56

20,8 | 4,71

115,7 | 4,21

72,9

3,91

75,6 2,07

14

403,5 111,27

23,9 | 4,54

21,7 4,62

115,4 | 3,20

73,0

4,18

75,511,77

15

393,8| 100,85

254 | 4,26

23,6 4,79

114,9 | 3,97

72,2

4,11

76,1]2,82

16

413,5 97,23

25,5 | 4,59

241 4,92

115,4 (1,88

71,5

4,65

76,2 | 2,54

17

445,7| 89,07

28,0 | 5,25

25,6 | 4,66

115,7 | 4,44

72,6

3,92

75412,73

Mp

249,5| 41,50

17,0 | 2,80

15,7 | 3,05

110,1 | 3,07

67,6

1,63

71,412,07

281,5| 78,25

17,4 | 4,83

16,0 | 4,67

112,4 12,89

68,6

1,95

71,112,78

10

312,7| 77,45

18,8 | 6,97

16,6 | 6,33

113,8 | 2,84

70,1

3,11

72,312,32

11

320,5| 94,66

19,2 | 3,63

18,3 | 3,54

113,7 | 3,08

71,2

3,27

75,3 12,09

12

324,6| 68,14

26,5 | 5,14

256| 5,75

112,7 | 3,22

69,9

3,55

75,512,33

13

340,7| 64,21

22,7 | 3,86

20,6 | 4,54

116,3 | 3,17

71,6

4,17

75,3 11,94

14

381,0| 82,56

26,1 | 6,21

23,4 6,12

115,7 |2,70

71,5

3,43

75,61,83

15

395,7| 70,14

254 | 3,81

23,8 | 3,66

115,0 (2,92

71,1

3,44

75,9 12,35

16

451,4| 83,89

26,1 | 3,56

246 | 3,97

114,6 | 2,71

70,0

4,59

76,2 |2,40

17

459,4| 86,27

27,6 | 5,80

254 | 4,16

115,4 | 4,61

70,7

4,27

76,2 | 2,66

Hotyyp Gaiip

239,3| 43,62

16,1 | 0,51

15,0| 0,67

110,0 | 3,01

68,1

1,67

71,6|2,14

279,8| 53,22

17,8 | 6,26

16,8 | 4,81

113,4 (2,39

68,8

1,51

71,913,22

10

309,5| 63,51

16,3 | 6,04

15,2 | 5,20

113,7 | 2,01

70,3

5,03

71,912,72

11

322,0| 104,28

19,0 | 2,98

18,2 | 3,05

113,5 (2,75

70,2

3,19

75,912,02

12

315,0| 49,59

23,5 | 4,72

22,2| 5,79

112,8 2,75

69,7

4,02

75,212,09

13

320,3| 29,53

22,2 | 4,06

20,2 | 4,74

117,0 2,98

71,7

3,84

75,512,06

14

380,5| 78,59

27,7 | 7,25

24,6 | 6,68

115,9 (2,82

71,4

3,44

75,411,93

15

394,9| 62,10

259 | 6,11

25,0/ 6,38

114,3 | 3,61

69,4

2,89

76,1|2,32

16

439,0) 74,17

26,4 | 3,89

250 4,13

114,5 2,07

69,4

3,45

75,612,18

17

468,6| 79,78

27,8 | 6,27

25,91 5,80

117,6 | 5,45

73,3

4,80

75,3 1,68
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XyCHarT 8.6 — MOHronbIH iH3 6YpUNH OpuYnHA ambhapaar aparTan XyyxayyaunH
(8-17 Hac) bue 6anapblH 6ANTrAMKUNTUIRH y3yynanT (X, S)

5 T YaH xataH, | Xapx ryux, | 1000 m ryunr, XyyHun
s S ICPIX XYY, CcM cek. cek. T3CBap,
IJ| 8 cm TOO
0 g T
= X S X S X S X S X S
8 146,2 | 12,12 | 17,3 | 4,43 | 9,6 | 0,56 | 252,0 | 7,75 | 14,8 | 0,77
9 1559 110,88 | 16,4 | 7,92 | 9,2 | 1,81 | 272,0 | 27,66 | 12,5 | 1,39
10 | 189,56 [ 17,39 | 141 | 8,76 | 8,7 | 0,67 | 263,3 | 30,05 | 13,8 | 2,41
=4 11 163,4 | 8,79 | 15,56 | 7,63 | 8,3 | 0,94 | 246,2 | 22,21 | 16,1 | 2,96
3 12 | 1706 | 12,84 | 146 | 6,36 | 7,8 | 0,80 | 250,7 | 31,20 | 17,1 | 3,77
§_ 13 | 1754 | 15,72 | 148 | 7,81 | 7,7 | 0,83 | 2471 | 28,74 | 19,2 | 4,32
@) 14 | 179,1 | 18,16 | 146 | 661 | 7,8 | 0,81 | 252,6 | 29,59 | 21,7 | 5,56
15 | 193,1 | 22,73 | 16,7 | 6,76 | 7,9 | 0,74 | 238,0 | 27,86 | 25,1 | 8,46
16 | 195,2 | 2792 | 13,2 | 703 | 7,9 | 0,82 | 239,3 | 24,29 | 22,6 | 5,73
17 | 202,0 | 28,86 | 134 | 7,11 | 7,9 | 0,68 | 237,7 | 26,55 | 22,7 | 7,85
8 150,1 { 10,31 | 16,6 | 4,34 | 89 | 1,10 | 280,3 | 23,56 | 13,5 | 2,52
9 1551 | 12,50 | 17,2 | 10,1 | 8,6 | 1,23 | 260,4 | 27,62 | 12,5 | 2,25
10 | 159,2 [ 13,99 | 14,2 | 854 | 84 | 0,68 | 251,2 | 29,17 | 14,8 | 2,16
11 160,8 | 12,11 | 15,1 | 9,48 | 8,4 | 0,97 | 262,2 | 38,28 | 15,8 | 3,55
Q 12 | 168,0 | 13,00 | 141 | 791 | 8,0 | 0,88 | 255,9 | 36,50 | 17,1 | 3,85
- 13 | 173,7 | 15,24 | 139 | 7,75 | 8,0 | 0,77 | 250,7 | 23,03 | 18,6 | 5,40
14 | 180,9 [17,71| 14,4 | 796 | 7,7 | 0,70 | 248,5 | 29,59 | 22,2 | 5,65
15 | 180,6 | 20,13 | 13,7 | 8,40 | 8,0 | 0,79 | 2423 | 27,79 | 21,6 | 5,27
16 | 184,2 | 25,51 | 15,7 | 8,03 | 8,0 | 0,78 | 246,6 | 20,65 | 22,7 | 5,99
17 | 179,8 | 24,60 | 151 | 6,80 | 7,9 | 0,86 | 247,9 | 23,73 | 20,9 | 7,28
8 149,6 | 10,02 | 153 | 3,46 | 8,8 | 1,03 | 287,8 | 23,15 | 14,0 | 2,51
9 153,3 | 14,00 | 15,0 | 8,37 | 8,9 | 0,96 | 284,3 | 41,49 | 12,6 | 2,71
o 10 | 160,3 | 14,39 | 159 | 8,63 | 8,6 | 1,03 | 264,9 | 34,20 | 13,4 | 2,81
3 11 163,2 | 11,59 | 15,3 | 8,82 | 8,3 | 0,77 | 261,3 | 40,61 | 16,4 | 4,02
g_ 12 | 166,9 | 13,36 | 154 | 7,97 | 8,0 | 0,71 | 250,2 | 36,52 | 16,5 | 4,16
2 13 | 174,8 | 15,74 | 14,5 | 8,26 | 8,0 | 0,76 | 249,6 | 2292 | 17,6 | 6,47
g: 14 | 181,2 | 15,00 | 174 | 101 | 7,9 | 0,67 | 248,5 | 32,44 | 20,7 | 4,97
15 | 182,7 19,01 | 16,5 | 9,31 | 7,9 | 0,87 | 2434 | 22,64 | 21,6 | 4,92
16 | 187,5 21,97 | 15,7 | 100| 7,9 | 0,70 | 237,4 | 25,98 | 22,0 | 4,48
17 | 198,99 | 26,07 | 152 | 7,31 | 7,9 | 0,79 | 227,3 | 26,73 | 28,1 | 11,7
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XyYCHAIT 8.7 — MOHrosnbIH gH3 BYpUinH opumMHL, aMmbaapgar aM3IrTan XyyxayyanmH

(8-17 Hac) bue 6sanapbIH BGINTrAMKUATUIAH Y3YyNanT (X, S)

N Tacpax xyu YsaH xataH, | Xapx ryux, | 1000 m rywnr, Xy4Hun
[ S Y4, cM cek. cek. T3CBap,
- ) CM
E 5 L TOoO
7 X | s | x|s| x| s | x| s | x| s
8 136,2 (15,72 | 17,7 | 292 | 9,5 | 1,04 | 297,2 | 27,79 | 10,5 | 1,71
9 142,5 (11,48 | 17,2 | 5,04 | 9,4 | 1,01 | 292,8 | 21,34 | 10,9 | 1,74
10 | 1458 | 11,43 | 159 (489 | 9,3 | 0,85 | 288,1 | 18,61 | 11,9 | 1,29
=4 11 146,7 11,69 | 16,0 (464 | 9,3 | 0,97 | 287,6 | 27,69 | 13,4 | 1,39
3 12 | 150,5 | 15,33 | 15,3 [ 3,92 | 9,0 | 0,98 | 280,9 | 16,31 | 15,0 | 2,42
5 13 | 148,7 | 9,73 | 16,0 [ 4,80 | 9,0 | 0,62 | 273,5 | 20,78 | 16,7 | 4,24
8 14 | 1527 | 7,58 | 16,7 | 3,78 | 89 | 0,67 | 2619 | 18,16 | 16,6 | 3,42
15 | 156,7 | 5,30 | 17,2 | 4,06 | 8,7 | 0,89 | 266,6 | 13,58 | 17,0 | 2,66
16 | 1621 | 8,19 | 176 [ 3,93 | 8,8 | 0,88 | 262,8 | 14,21 | 18,8 | 3,39
17 | 165,7 | 10,05| 17,7 | 3,64 | 8,7 | 0,94 | 266,6 | 16,92 | 19,2 | 3,42
8 132,0 (12,64 | 17,7 1,48 | 9,5 | 1,07 | 304,5 | 30,21 | 10,4 | 1,89
9 138,7 [ 14,80 17,5 | 3,67 | 9,2 | 0,95 | 3051 | 21,36 | 10,5 | 2,22
10 | 1470 [ 11,72 17,5 [ 4,28 | 9,1 | 0,90 | 293,6 | 39,28 | 12,0 | 1,64
11 148,7 (10,82 | 16,9 (4,29 | 9,2 | 0,89 | 287,8 | 24,91 | 13,1 | 1,58
Q 12 | 149,5 [ 12,22 | 16,7 | 2,93 | 9,0 | 0,93 | 282,5 | 22,77 | 14,2 | 2,34
- 13 | 1510 | 8,81 | 16,6 | 3,46 | 9,0 | 0,71 | 276,7 | 17,51 | 16,6 | 3,27
14 | 1572 | 7,73 | 17,0 | 2,88 | 9,2 | 0,68 | 268,4 | 15,71 | 16,8 | 3,20
15 | 157,0 | 6,87 | 16,1 [ 2,30 | 8,7 | 0,96 | 266,7 | 14,45 | 17,4 | 2,30
16 | 161,2 | 7,43 | 16,7 | 2,20 | 8,8 | 0,87 | 266,5 | 20,74 | 19,0 | 3,40
17 | 161,7 | 11,50 | 17,2 | 255 | 8,8 | 0,90 | 269,2 | 19,02 | 19,9 | 3,18
8 128,9 (10,01 | 18,0 (0,18 | 9,8 | 0,90 | 306,1 | 32,73 | 10,1 | 1,97
9 138,3 (12,30 179 (3,47 | 9,2 | 0,86 | 288,0 | 30,56 | 10,6 | 2,39
o 10 | 146,9 | 9,88 | 184 | 2,74 | 9,3 | 0,92 | 292,7 | 38,49 | 11,7 | 1,50
3 11 1490 | 9,70 | 17,8 [ 3,58 | 9,1 | 0,88 | 283,3 | 25,21 | 13,2 | 1,55
‘g_ 12 | 148,0 [ 10,34 | 16,9 [ 3,37 | 9,2 | 1,01 | 283,8 | 26,76 | 13,3 | 2,57
2 13 | 146,5 | 763 | 166 [ 3,50 | 9,1 | 0,67 | 281,8 | 18,40 | 16,2 | 2,76
é[ 14 | 1547 | 7,59 | 171 | 2,47 | 9,0 | 0,76 | 266,0 | 17,14 | 16,1 | 3,19
15 | 157,3 | 7,50 | 16,7 [ 2,09 | 8,7 | 0,92 | 269,1 | 15,44 | 17,6 | 3,24
16 | 1641 | 8,58 | 17,0 | 3,17 | 8,8 | 0,93 | 266,1 | 18,18 | 19,6 | 3,39
17 | 1629 11,34 | 174 | 260 | 8,7 | 0,95 | 261,0 | 14,77 | 20,5 | 3,65
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XYCHAIT 8.8 — MoHronbIH gH3 BypuilH opunHL, aMmbdapgar HacaHg XypPCaH

TaMmmpyablH 6ue 6anapbIH XONKUATUIAH Y3yynanT (X, S)

MK | | oo | | B, | oo
HoXxuen
X [ s | x| s X | s | x| s
3
OpoHcyyy | 433 | 172,3 7,88 | 69,0 | 13,85 | 23,1 | 9,95 | 90,5 | 9,95
[ap 382 | 167,0 |6,93|64,7 | 9,54 | 23,3 (8,35 88,5 8,35
Ootyyp Gaiip | 599 | 168,5 [4,97 | 65,8 | 9,48 | 23,2 | 6,86 | 89,4 | 6,86
®
OpoHcyyy | 388 ] 158,4 [5,38 57,2 ] 8,77 [ 22,8 [ 2,95 | 84,6 | 5,56
[ap 502 | 158,3 | 5,27 | 56,7 | 8,28 | 22,6 [ 2,85 | 84,7 | 5,81
Ootyyp Gaiip | 321 | 158,3 [543 | 57,4 | 7,44 | 22,9264 [ 852 | 5,58
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XycHarT 9.1 — ACE reHbl gH3 BYpUinH reHOTUNTaN 3parTan TammpyabiH e 6snapbiH

XODKUNT, PYHKUMOHANb B63NTramKUNTUAH CTaTUCTMK Y3YYNanTyya

ACE reHbl reHoTUN

Y3yynantyya DD(91) ID (157) I1(119)

X S X S X S
BuewniiH eHgep, cm 168,9 | 6,39 | 168,8 | 6,91 | 168,0 | 6,58
BuenH XxuH,kr 75,0 (1451| 71,1 (13,32 | 70,8 | 12,08
BXW, kr/m? 26,2 | 4,04 | 24,8 | 3,49 | 25,0 | 3,39
LIaaxHuI Tompor, cm 94,7 | 882 | 921 | 7,57 | 925 | 7,56
BycanxuiiH Tonpor, cm 85,0 |12,14| 80,6 | 12,01 | 82,1 | 11,03
©r3erHunin Tompor, cm 98,0 | 848 | 94,7 | 8,00 | 94,7 | 7,74
ByranraHbl Tonpor, cm 30,2 | 351 | 29,7 | 3,43 | 29,4 | 3,07
YaHrancaH 6yranraxbl Tovpor,cm | 33,2 | 4,22 | 325 | 3,82 | 324 | 3,75
['ysiHbI TOMpOT, CM 56,7 | 5,68 | 554 | 5,55 | 55,2 | 5,18
[anaHn goopxun ©[1, Mm 13,0 5,9 12,0 | 4,5 12,8 5,6
ByranaraHbl ragHa TanbiH ©/1, Mm 10,1 4.4 9,8 3,8 10,8 4.7
ByranaraHbl 4OTOp TanbiH O[], MM 5,0 2,7 5,5 3,6 6,3 4,2
XasnuiiH 60coo 6] (1), Mm 12,1 6,7 11,2 6,2 11,6 6,5
X3BMnuiH xaBT93 O[1(2), MM 14,5 8,3 12,1 7,5 13,3 8,8
TOXOWH epreH, cm 72 | 062 | 73 |055| 7,3 | 0,56
ByryvH epreH, cm 5,9 0,41 6,0 0,46 6,0 0,44
©BAO6rHnn epreH, cm 10,1 | 0,70 | 10,0 | 0,60 | 10,0 | 0,65
LUlarariH epreH, cm 73 1052 | 73 | 046 | 7,31 | 0,57
MepHuin rony, cm 39,5 | 3,86 | 395 | 251 | 39,3 | 2,82
TaasHbl rony, cm 28,0 | 2,34 | 274 | 2,01 | 27,4 | 2,06
LIa3a)HuMIM rony TpaHcd., cMm 28,3 | 2,70 | 28,0 | 2,57 | 28,3 | 3,04
LIaaXHWKM rony carnTT.,CM 20,5 | 250 | 196 | 2,15 | 19,3 | 1,93
XenHun ypT, cm 86,8 | 434 | 874 | 506 | 86,6 | 4,69
Nx BueHnn ypT, c™m 86,4 | 424 | 858 | 432 | 856 | 4,06
["apHbI YPT, CM 76,6 | 529 | 764 | 410 | 75,9 | 3,80
LIaaxHui ypT, C™ 54,5 | 3,48 | 535 | 3,74 | 53,6 | 3,68
(Vx 6reniitn ypT/ Brenitn eHaep)*100% 51,1 1,76 | 50,8 | 1,73 | 51,0 | 1,70
(Xenhuii ypt/Bueniin eHaep*100% 51,4 | 146 | 51,8 | 1,70 | 51,5 | 1,55
(LiaaxHuit Tolipor/ Buewiin eHaep)*100% 56,0 | 459 | 545 | 3,81 | 55,1 | 3,97
LIaaxHuit utranuyyp, % 72,3 | 6,56 | 70,1 | 6,16 | 68,4 | 6,58
FAcHbl BYTUMIH MHaeKc, % 4.3 0,36 4.3 0,35 43 0,35
©OXHUIN XWNH, Kr 17,5 | 6,90 | 12,7 | 6,90 | 11,3 | 4,06
NOsBXTOW 3CUNH XKWH, KI 37,8 | 4,37 | 35,9 | 4,44 | 34,7 | 4,54
©OXIyM XWH, Kr 61,5 | 558 | 59,7 | 7,23 | 57,9 | 7,47
YAl Xypga, n/MuH. 586,6 | 104,7 | 598,4 | 95,4 | 607,2 | 103,2
AOC, mm M.y.0. 128,9 | 10,34 | 120,0 | 15,90 | 116,4 | 13,09
A0, mm m.y.6. 770 | 751 | 67,5 |12,79| 70,3 | 10,4
Mynbc,, LOX./MUH. 77,8 | 11,11 | 75,0 [ 12,29 | 74,9 | 10,99
BapyyH rapbIH atrax xyu, Kr 45,5 | 799 | 41,2 | 995 | 41,5 | 9,57
3YYH rapbIH atrax Xy, Kr 43,2 1 8,33 | 394 | 94 | 40,1 | 9,65
Tacpax xy4, c™M 236,5|19,35|214,5| 36,49 | 198,2 | 15,24
Y4H xaTaH, CM 16,4 | 416 | 171 | 5,76 | 16,2 | 5,52
X3pX rymx, cek. 7,8 0,53 9,5 1,1 9,9 1,27
XYYHUIN TACBIP,CYyHNAxX TOO 40,5 | 7,71 | 39,1 | 9,45 | 37,9 | 9,13
1000 M rynnT, Cex. 241,8 | 21,28 | 264,0 | 31,28 | 199,7 | 16,85
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XycHarT 9.2 — ACE reHbl 9H3 OYpuiiH reHOTUNTa aMarTan TamupyapiH 6ne 6anapbiH

XODKUNT, PYHKUMOHANb B63NTramKUNTUAH CTaTUCTMK Y3YYNanTyya

ACE reHbl reHoTUN

Y3yynantyya DD(56) ID (79) Il (75)
X S X S X S

BuewniiH eHgep, cm 156,8 | 6,68 |156,8| 566 |157,9| 7,65
BuennH xuH,kr 54,6 9,47 57,2 | 10,14 | 59,7 | 14,29
BXW, kr/m? 22,6 3,80 | 234 | 394 | 23,9 | 4,56
LIaaxHui Tompor, cm 84,4 7,04 | 858 | 6,73 | 86,3 | 7,85
BycanxuiiH Tonpor, cm 70,8 7,72 72,8 | 8,34 | 729 | 12,45
©r3erHuin Tompor, cm 88,9 5,91 90,9 | 6,89 | 90,5 | 12,33
ByranraHbl Tonpor, cm 26,5 | 390 | 284 | 412 | 291 4,78
YaHrancaH 6yranraxbl Tonpor, cm | 31,5 8,80 31,0 7,89 33,0 | 10,81
['ysiHbI TOMPOT, CM 544 | 2,91 55,7 | 4,26 | 559 | 4,51
[anaHn goopxun ©[1, Mm 14,8 7,5 16,1 6,2 16,4 9,5
Byranarabl ragHa TanbiH 6/, Mm 141 6,1 17,8 6,5 16,8 7,5
ByranaraHbl 4oTop TansiH ©f, Mm 6,1 3.1 7,4 3,2 7,8 3,6
XasnuiiH 60coo 6] (1), MM 15,5 6,1 18,1 6,9 18,4 8,8
X3BMnuiH xaBT93 O[1(2), MM 17,8 8,6 20,4 8,3 19,8 11,5
TOXOWH epreH, cm 6,2 0,50 6,3 0,50 6,3 0,49
ByryvH epreH, cm 5,3 0,76 5,3 0,48 54 0,71
©BAO6rHnn epreH, cm 9,1 0,76 9,5 0,84 9.4 0,89
LUlaraiiH epreH, cm 6,6 0,74 6,7 0,55 6,7 0,56
MepHuin rony, cm 353 | 242 | 357 | 220 | 359 | 2,59
TaasHbl rony, cm 26,5 2,30 26,6 2,02 27,2 2,31
LIaaXHWIM rony TpaHcd., cMm 24,7 2,67 25,3 2,32 25,3 2,72
LIaaXHWKM rony carnTT.,Ccm 17,5 2,05 17,8 1,78 17,7 2,26
XenHun ypT, cm 79,6 | 10,85 | 80,2 | 10,64 | 81,9 | 6,82
Nx BueHnn ypT, c™m 75,8 6,77 | 76,2 | 9,66 | 756 | 4,27
["apHbI YPT, CM 68,7 7,76 | 68,8 | 824 | 69,4 | 5,03
LIaaxHui ypT, C™ 476 | 11,19 | 46,3 | 8,76 | 47,1 8,88
(VIx Bueniin yp1/ Buenitn enaep)*100% 48,4 3,73 48,6 5,90 47,9 2,18
(Xenhuii ypt/Bueniin eHaep*100% 50,8 6,57 51,1 6,46 51,8 3,32
(LisaxHuin Tolipor/ Bueuiin eHaep)*100% 54,4 4,90 55,0 4,12 54,7 4,52
LIaaxHuit utranuyyp, % 71,1 5,11 70,4 5,19 69,9 6,37
FAcHbl BYTUMIH MHaeKc, % 3,9 0,32 4.0 0,30 4.0 0,29
©OXHUN XWNH, KI 13,7 6,90 11,0 3,52 14,0 4,97
NOsBXTOW 3CUNH XKUH, K 18,7 4,18 15,8 2,15 19,0 3,79
©OexXrym XuH, Kr 353 | 5,11 32,3 | 3,81 358 | 5,14
YAl Xypa, n/MmuH. 417,7 | 134,51 | 398,7 | 101,76 | 444,6 | 128,43
AOC, um M.y.0. 115,7 | 13,93 | 114,2| 20,38 | 109,4 | 13,30
AL, Mm Mm.y.6. 68,6 8,63 | 69,5 | 10,38 | 70,5 | 10,16
Mynbc,, LOX./MUH. 775 | 12,98 | 82,2 | 1490 | 75,6 | 13,22
BapyyH rapbiH aTrax xyu, Kr 30,2 | 7,89 | 28,6 | 7,41 29,1 8,23
3YYH rapbiH atrax xy“, Kr 30,2 | 7,81 288 | 7,92 | 28,2 | 8,56
Tacpax xyy, cm 1948 | 224 |162,2| 19,5 |169,8| 11,9
YfiH xaTaH, cm 19,7 7,5 19,3 6,9 20,7 7.4
X3pX rymnx, cek. 8,3 0,7 8,3 0,8 8,6 4,3
Xy4YHUM TICBIpP,CYHNAxX TOO 36,9 21,6 41,2 27,1 33,0 15,9
1000 m rynnT, cek. 2271 31,2 |299,2 40 301,7| 39,8
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XycHarT 9.3 — ACTNS reHbl SH3 6ypuiiH reHOTUNTAM SPArTan TaMmpyabiH 6ue

6SNAPbIH XeNRKUAT, PYHKLMOHAMNb 63NTIMKUNTUIAH CTaTUCTUK Y3YYNaNTYYA

ACTN3 reHbl reHOoTUN

Y3yynantyyg CC (61) CT(78) TT (54)
X S X S X S
BreniH eHaep, cm 168,5| 6,32 | 167,9 | 6,35 | 169,5 | 6,46
BueninH »xuH,kr 69,8 | 11,88 | 69,8 | 12,99 | 76,2 | 13,43
BXXW, kr/im? 24,5 2,87 246 | 3,28 | 26,4 | 3,49
LioaxHui Tomnpor, cm 92,3 | 6,99 | 933 | 7,90 | 943 | 7,26
BycanxuuH Tonpor, cMm 83,5 | 10,56 | 82,4 | 7,93 | 85,9 | 11,70
©r3erHum Tompor, cm 952 | 7,28 | 96,1 | 14,36 | 97,6 | 9,09
ByranraHbl Tonpor, cm 28,9 | 2,91 29,1 | 8,43 | 30,5 | 3,41
YaHrancaH 6yranraHbl TOWPOr, CM 316 | 3,46 | 32,0 | 3,43 | 33,7 | 412
['ysiHBI TOMpPOr, CM 55,2 | 4,34 | 56,3 | 4,25 | 56,6 | 5,06
HanaH poopxu ©[1, Mm 12,2 | 5,41 11,8 | 575 | 13,1 | 5,79
ByranaraHbl ragHa TanbiH ©[1, Mm 9,6 4,02 9,7 4,44 | 10,6 | 4,56
ByranaraHb! goTtop TanbiH ©f1, Mm 5,7 3,12 6,0 3,33 6,7 6,15
XaenuiAH 6ocoo ©[] (1), MM 11,0 7,88 9,7 568 | 124 | 6,40
XaBnuiAH xaBT33 6[1(2), MM 11,7 9,29 10,0 | 7,74 | 14,0 | 9,42
TOXOWH 6preH, cm 7.3 0,58 7,3 | 0,58 7,2 0,57
ByryvH epreH, cm 6,0 0,41 6,0 | 040 | 6,0 | 0,46
©BO6erHNin epreH, cm 10,0 | 0,67 | 10,0 | 0,70 | 10,0 | 0,71
LLlaranH epreH, cm 7,3 0,49 73 | 044 | 72 | 0,49
MepHuin rony, cm 39,7 | 2,81 38,6 | 3,86 | 40,0 | 2,78
TaasHbl rony, cm 271 1,81 274 | 1,88 | 27,7 | 2,36
LIa3XHWI rony TpaHcd., cm 27,8 | 253 | 28,0 | 2,73 | 28,6 | 2,49
LI93XHWIM rony carnTT.,CM 19,3 | 2,29 19,3 | 2,09 | 20,2 | 2,42
XenHuu ypT, cM 86,5 | 447 | 86,1 | 4,76 | 86,5 | 4,79
Mx BueHunn ypT, cm 86,4 | 425 | 858 | 465 | 87,3 | 3,41
["apHbI ypT, CM 76,4 | 454 | 755 | 510 | 77,3 | 3,99
LloaxHu1 ypT, CM 54,0 | 3,30 | 53,7 | 3,64 | 55,2 | 3,07
(Vx Buenitn ypT1/ Bueniin enaep)*100% 51,3 2,03 51,1 1,81 | 51,5 | 1,48
(XenHwii ypT/Buenitn enaep*100% 51,3 1,43 51,3 | 1,92 | 51,0 | 1,44
(UaaxHuin Tolpor/ Buewniin eHgep)*100% 54,3 3,52 547 | 417 | 56,2 | 3,49
LasaxHun utranuyyp, % 24,5 2,87 246 | 3,28 | 26,4 | 3,49
FAcHbI BYTUMIAH uHAEKC, % 3,8 0,24 3,9 0,29 3,9 0,44
©OXHUN XWNH, Kr 125 | 540 | 12,7 | 524 | 17,0 | 9,50
MNO9BXTOW 3CUNH XKUH, KM 36,3 | 3,87 | 349 | 484 | 37,7 | 4,78
©OXrym XuH, Kr 60,1 507 | 584 | 7,73 | 61,9 | 7,70
YA Xypga, n/MuH. 563,6 | 97,04 |566,8 | 99,45 |581,2 | 103,2
AOC, mm m.y.0. 122,0 | 15,20 | 119,8 | 13,26 | 122,6 | 15,38
AL, mm m.y.6. 69,5 | 11,60 | 70,5 | 11,46 | 70,2 | 13,13
Mynec,, UOX./MUH. 78,5 | 9,68 | 752 | 10,95 | 73,7 | 11,42
BapyyH rapbiH aTrax xyu, Kr 39,3 | 870 | 389 | 590 | 39,8 | 4,90
3YYH rapblH aTrax Xy, Kr 37,9 | 902 | 374 | 561 | 376 | 542
Tocpax xy4, cm 220,1 | 25,40 |215,9 | 34,59 | 217,0 | 23,43
YAaH xaTaH, cm 17,1 5,31 15,5 | 519 | 16,6 | 6,15
X3pX rymx, Cek. 7.6 0,51 8,0 | 0,51 8,0 0,39
XYYHUN T3CBIP,CYHNAX TOO 43,5 | 8,35 | 40,1 | 8,22 | 35,7 | 8,85
1000 M rynnT, Cek. 227,8 | 32,74 | 233,0 | 33,47 | 231,3 | 29,48
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XycHarT 9.4 — ACTNS reHbl SH3 BypuiiH reHOTUNTaM SMIrTan TammnpyabiH bre

6SNAPbIH XeNRKUAT, PYHKLMOHAMNb 63NTIMKUNTUIAH CTaTUCTUK Y3YYNaNTYYA

ACTN3 reHbl reHOoTUN

Y3yynantyyg CC (22) CT(35) TT (29)
X S X S X S
BueninH eHgep, cm 162,6 | 6,64 |153,6 | 7,44 | 153,6| 7,64
BueuninH xuH,kr 55,2 | 14,99 | 48,5 8,27 50,4 | 8,68
BXW, kr/m? 23,3 | 5,77 | 21,0 | 3,77 | 20,8 | 3,43
LloaxHui Tomnpor, cm 86,6 | 414 | 80,2 | 6,25 | 79,8 | 5,21
BycanxunH Tonpor, cMm 70,7 | 7,09 | 67,2 6,23 69,0 | 6,80
©rserHun Tonpor, cm 89,9 | 6,11 | 86,0 | 590 | 87,2 | 6,60
ByranraHbl Tonpor, cm 27,6 | 428 | 244 | 3,03 | 244 | 2,76
YaHrancaH 6yranraHbl TOMpOr, CM 28,4 | 5,06 | 25,1 3,01 25,7 | 2,39
['ysiHbI TOMpOT, CM 56,4 | 356 | 545 | 2,57 | 53,9 | 2,58
HanaH poopxu ©[1, Mm 11,9 | 4,29 11,1 5,08 11,4 | 5,16
ByranaraHbl ragHa TansiH 6, Mm 11,6 | 4,05 11,0 4,82 12,2 | 5,30
ByranaraHbl gotop TanbiH 6/, Mm 6,1 4,37 5,0 2,51 5,5 3,32
Xasnuitd 6ocoo 6 (1), MM 15,3 6,95 13,2 4,94 15,0 | 7,16
XaBnuiAH xaBT33 6[1(2), MM 14,2 0,60 13,4 0,63 16,5 | 1,09
TOXOWH 6preH, cMm 6,3 0,45 6,0 0,45 6,0 | 0,59
ByrynH epreH, cm 52 0,35 5,2 0,59 51 | 0,37
©BOerHin epreH, cm 9,4 1,01 8,8 0,77 9,0 0,65
LLlaranH epreH, cm 6,5 0,58 6,3 0,37 6,4 0,41
MepHWn rony, cm 34,6 2,52 33,8 2,03 334 | 2,51
TaasHbl rony, cm 26,1 2,11 25,2 1,75 | 256 | 1,75
LI93XHWM rony TpaHcd., cm 23,3 | 263 | 230 | 163 | 22,8 | 1,51
LI93XHWIM rony carnTT.,CM 16,5 | 1,79 16,2 1,69 16,3 | 1,33
XenHwun ypT, cM 82,1 | 490 | 80,2 | 446 | 81,2 | 4,29
Nx BueHnn ypT, c™M 73,5 | 6,93 | 70,9 6,60 74,7 | 7,67
["apHbI YPT, CM 68,2 | 506 | 67,2 5,24 69,8 | 3,20
LIoaxHuI ypT, CM 434 | 6,07 | 414 6,08 | 45,0 | 6,76
(VIx Bueniin yp1/ Buenitn enaep)*100% 50,0 8,09 50,8 6,30 50,9 | 5,64
(XenHwii ypT/Buenitn eHaep*100% 50,5 6,49 50,4 6,71 51,0 | 4,73
(LaaxHuin Tolipor/ Buewiit engep)*100% 54,1 4,82 52,3 3,77 50,9 | 3,01
LaaxHui utranuyyp, % 71,4 8,45 70,4 5,19 71,6 | 5,49
AcHbI BYTUMIAH UHAEKC, % 3,8 0,24 3,9 0,29 3,9 0,44
©6XHUN XWNH, Kr 12,8 | 3,91 11,9 | 4,23 14,4 | 7,36
MNO3BXTOW 3CUNH XKUH, Kr 18,3 | 4,11 17,5 3,89 19,8 | 3,46
©OXxryn XuH, Kr 358 | 467 | 33,3 | 595 | 36,5 | 4,51
YAI'Xypg, n/MuH. 321,8 | 95,55 | 326,6 | 100,47 | 334,5| 70,39
AC, mm m.y.0. 118,0 | 15,60 | 114,6 | 10,90 | 112,4 | 15,60
AL, mm m.y.6. 75,5 | 11,26 | 68,8 | 823 | 68,4 | 9,30
Mynbc,, 4OX./MUH. 76,7 | 18,12 | 76,7 | 18,12 | 76,6 | 10,9
BapyyH rapbiH aTrax xyu, Kr 23,7 | 8,01 2477 | 8,49 | 255 | 7,53
3YYH rapblH atrax xyu, Kr 22,7 | 806 | 23,7 | 856 | 24,3 | 7,61
Tacpax xy4, cm 164,7 | 26,04 | 174,6 | 24,30 | 176,8 | 25,54
YAaH xaTaH, cm 18,8 | 4,47 16,2 6,19 20,2 | 3,67
X9pXK rymx, Cex. 7,8 0,55 8,4 0,66 84 | 0,76
XYYHUIN T3CBIP,CYHNAX TOO 27,1 | 16,10 | 24,1 558 | 252 | 6,91
1000 ™ rynnt, cek. 253,5| 62,62 | 289,1 | 52,04 | 264,7 | 53,54
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XycHarT 9.5 — FTO reHbl AH3 GYPUNH reHOTUNTIN 3P3ArTan TammpyabiH 6mue 6snapbiH

XODKUNT, PYHKUMOHANb B63NTramKUNTUAH CTaTUCTMK Y3YYNanTyya

FTO reHbl reHoTUN

Y3yynantyya TT (51) AT(32) AA (4)
X S X S X S
BuennH eHgep, cm 167,3| 6,94 |169,2| 7,03 |166,7 | 6,33
BuennH XuH,kr 67,4 | 11,41 | 76,0 | 17,13 | 68,8 | 15,06
BXW, kr/m? 240 | 292 | 26,4 | 4,76 | 246 | 4,46
LloaxHui Tonpor, cm 89,8 | 6,84 | 946 | 10,31 | 89,9 | 10,81
BycanxunH Tonpor, cMm 76,1 6,28 | 81,6 | 10,40 | 76,8 | 9,32
©r3erHum Tompor, cm 92,1 6,48 | 96,7 | 853 | 949 | 7,31
ByranraHbl Tonpor, cm 29,7 | 3,35 | 31,3 | 3,33 | 29,8 | 4,32
YaHrancaH 6yranraHbl TOMPOr, CM 32,3 | 357 | 345 | 3,77 | 32,8 | 5,07
['ysiHbI TOMpOT, CM 55,8 5,38 571 7,17 55,5 | 2,50
HanaH poopxu ©[1, Mm 11,1 3,99 14,8 | 7,07 10,5 | 4,62
ByranaraHbl ragHa TanbsiH ©[1, Mm 9,5 3,53 11,7 4,96 9,4 4,07
ByranaraHbl gotop TansiH 6, Mm 6,9 3,36 8,7 5,72 6,7 444
XaBnuitH 6ocoo O[] (1), Mm 8,7 6,08 11,3 8,31 11,0 | 6,90
XaBnuiiH xaBT33 O[1(2), MM 7,2 8,24 10,3 | 10,59 8,0 8,06
TOXOWH 6preH, cm 7,3 0,54 7,5 0,35 7,1 0,85
ByryvH epreH, cm 5,9 0,38 6,0 0,38 5,8 0,39
©BaO6rHNn epreH, cm 9,9 0,66 10,0 0,52 9,8 0,66
LaranH epreH, cm 7,1 0,43 7,2 0,38 6,8 | 0,49
MepHwuii rony, cm 39,3 | 227 | 403 | 216 | 39,3 | 3,28
TaasHbl rony, cm 27,6 1,82 27,9 2,33 27,7 | 1,39
LI53XHWI rony TpaHcd., cm 27,1 2,11 28,4 2,67 26,8 | 2,41
LI53XHWI rony carnTT.,CM 18,9 2,03 20,0 2,45 17,7 | 2,82
XenHwn ypT, cM 87,9 | 50,05 | 87,9 | 43,98 | 88,8 | 34,00
Mx BneHnn ypT, c™m 836 | 3,74 | 856 | 460 | 82,8 | 3,05
["apHbI yPT, CM 749 | 3,20 | 759 | 3,88 | 751 | 2,02
LIaaxHui ypT, Cm 51,3 | 2,93 | 53,1 419 | 50,5 | 1,72
(Vx Buewiin ypT/ Bueniin enaep)*100% 50,0 1,43 50,6 1,58 49,7 | 0,77
(XenHuit ypT/Breniin enaep*100% 52,5 1,50 51,9 1,51 53,3 | 0,76
(LlaaxHuii Tolipor/ Buewiin eHaep)*100% 53,7 3,36 55,9 512 53,9 | 5,88
LisaxHuin ntranuyyp, % 70,1 6,60 70,5 5,70 65,8 | 6,29
AcHbI BYTUMIH UHaEKC, % 4.4 0,28 4,5 0,25 4,3 0,38
©6XHUN XWNH, Kr 10,9 4,14 13,3 8,17 17,9 | 1,70
M O3BXT3M 3CUMH XUH, Kr 34,7 3,85 35,4 3,37 39,0 | 2,83
©OXrym XuH, Kr 59,2 6,31 60,4 6,14 65,2 | 2,26
YAI Xypg, n/MuH. 587,6 | 106,46 | 599,4 | 108,48 | 491,3 | 75,30
AC, mm m.y.0. 120,6 | 13,49 | 120,7 | 13,07 | 123,8 | 22,15
AL, mm m.y.6. 704 | 11,19 | 70,5 | 1295 | 72,0 | 8,29
Mynbc,, UOX./MUH. 742 | 11,07 | 746 | 11,01 | 71,7 | 17,18
BapyyH rapblH atrax xy4, Kr 382 | 847 | 37,2 | 6,28 | 358 | 8,67
3YVYH rapblH atrax xyu, Kr 36,9 | 7,91 356 | 5,91 34,0 | 9,21
Tacpax xy4, cm 217,5| 22,40 | 216,7 | 24,13 | 227,3 | 16,82
Y4H xaTaH, CM 17,4 7,17 16,6 | 5,08 16,2 | 3,78
X3pX rymx, cexk. 8,1 0,50 7,9 0,55 8,0 | 0,27
Xy4HUI T3CBIP,CyHNax T00 386 | 945 | 37,8 | 10,96 | 37,8 | 4,83
1000 m rynnT, Cek. 231,0 | 33,57 | 231,8 | 24,92 | 237,2 | 37,62
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XycHarT 9.6 — FTO reHbl AH3 6YpUIAH rEeHOTUNTIN AMIrTaN TaMnpyabiH 6ue 6anapbiH

XODKUNT, PYHKUMOHANb B63NTramKUNTUAH CTaTUCTMK Y3YYNanTyya

Yayynantyya FTO reHbl reHoTUN
TT (23) AT(15) AA (3)

X S X S X S
BuewniiH eHgep, cm 153,7 7,86 | 1536 | 9,08 | 1534 | 2,93
BuneninH >uH,kr 50,0 9,80| 492| 9,13 | 441 | 5,40
BXW, kr/m? 21,0 297 | 20,8| 3,04 | 18,7 | 2,04
LIaaxXHUM Tompor, cMm 81,6 6,51| 80,7| 764| 76,3| 2,44
BycanxuiiH Tonpor, cm 68,8 6,43| 67,1| 6,31| 62,0| 0,70
©rserHmn ToMpor, cm 86,4 6,49 | 86,0| 7,04| 80,5| 0,87
ByranraHbl Tonpor, cm 24,5 3,19 | 246 | 3,23| 23,6 | 2,40
YaHrancaH 6yranraHbl TOAPOr, CM 26,1 3,53| 26,1| 3,60| 256 | 3,03
['ysiHBI TOWpOT, CM 41,3 | 12,32 | 42,5|11,86 | 39,7 | 10,97
Hanax goopxu ©[1, Mm 10,5 443 | 12,8 | 5,33 75| 1,82
ByranaraHbl ragHa TanbiH 6], Mm 12,3 433 | 22,113953| 10,1| 3,35
ByranaraHbl 4OTOp TanbiH O[], MM 5,0 2,35 58| 2,74 3,4 0,40
XaBnuiiH 6ocoo 1 (1), Mm 14,3 583| 16,1| 6,44| 10,5| 2,80
X3BnuWiiH x98T33 ©[1(2), MM 13,5 6,67 | 146 | 6,60 9,7 2,02
TOXOWH 6preH, cm 6,1 0,35 6,0 0,44 54| 0,79
ByryiiH epreH, cMm 52 0,23 53| 0,82 4,8 0,51
©BAO6rHnn epreH, cm 9,1 0,96 9,0| 0,93 86| 0,10
LLlaranH epreH, cm 6,4 0,37 6,2| 043 6,0| 0,32
MepHui rony, cm 34,0 2,35| 33,7| 243 | 329| 0,56
TaasHbl ron4, cm 25,6 201 251| 189 | 254 | 1,06
LIa3axHMIM rony TpaHcd., cMm 23,0 1,60 234 | 197| 22,1| 0,31
LIa3a)HMIM rony caruTT.,Cm 15,9 1,40 | 16,7| 1,79| 152] 0,85
XenHui ypT, cM 80,7 | 41,39| 80,5|6513| 81,9]23,30
Nx BueHnn ypT, c™M 76,4 501 | 76,7 | 521 | 754 | 4,24
["apHbI YPT, CM 68,7 6,20 67,9| 3,77| 693| 0,79
LIaaxHuI ypT, CM 46,0 | 4,106 | 46,1 | 4,19 | 46,6 | 6,89
(Vix Bueniin ypT/ Bueniin eHaep)*100% 49,7 1,75 499 | 2,16 | 491 | 2,08
(XenHwii ypT/Brenitn enaep*100% 52,5 1,56 | 52,3| 2,09 534 | 1,90
(UaaxHnii Tolipor/ Brewiit enaep)*100% 53,1 3,93| 526 | 458 | 49,7 2,04
LIaaKHuit uTranuyyp, % 69,3| 4316 | 71,3| 500| 68,9 | 4,58
AcHbI BYTUMIAH UHAEKCS, % 40 0,21 3,9 0,41 3,5 0,55
©O6XHUIN XWH, Kr - - - - - -
MNO3BXTON 3CUINH XKWH, Kr - - - - - -
©OXxIyn XuH, Kr - - - - - -
YAI Xypga, n/MuH. 319,6 | 107,64 | 325,3 | 79,99 | 283,3 | 28,87
AC, mm Mm.y.6. 109,4 | 11,50 | 109,9 | 10,77 | 98,7 | 22,01
A0, mm m.y.6. 72,7 9,50 70,3 | 7,47 | 64,3 | 16,01
[Mynbc,, LOX./MUH. 77,3 | 11,72 | 72,4 | 16,04 | 75,3 | 3,06
BapyyH rapblH aTrax xyu, Kr 21,8 6,71 219 | 6,69 | 153 | 2,52
3YYH rapblH atrax xyu, Kr 20,7 | 6,90 | 20,8 | 6,04 | 14,0 | 2,00
Tacpax xy4, cm 171,7 | 28,99 | 168,3 | 30,33 | 172,7 | 48,95
Y4H xaTaH, c™m 19,1 10,81 | 17,01 10,97 | 24,0| 6,00
X3pX rymx, cek. 8,5 0,65 8,7| 0,75 8,2| 0,68
Xy4HuUI T3CBIP,CyHNaxX T00 23,6 760 | 229| 6,37 | 25,0| 0,00
1000 M rynnT, cexk. 290,6 | 29,28 | 282,2 | 39,74 | 265,8 | 19,39
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XycHarT 10.1 — MoOHronbIH HacaHg, XYPC3H 3parTan TammpyabiH 6ue 6anapbiH

EPOHXMI BANTIAMKUNTUIAT YHINIX LWanryyp y3yynanTtyya

[ooryyp AyHopkaac [yHaax AyHoxaac OHpep
(<10) Acoryypb (25-75) AsoTYYP (>90)
Copun (10-25) (75-90)
2 1 0 1 2
X | S | XS | X] S | XS] X]s
3
YA Xypa, n/mun | 380,0 [30,74|441,7]31,25]553,6] 45,81 [684,3]29,59[798,0[10,00
Tacpax xyd, CM 1740 [11,44]228,0] 7,13 [248,0/ 10,31 (263,0| 8,38 |298,0| 5,38
Y§aH xataH, cm 0,0 1,75 112,01 2,22 |1 16,0 | 0,83 | 23,0 2,26 | 31,0 | 2,19
103X3&’2Kr\)/"‘x’°e"' 98 |027] 79 |014| 75| 014 6.6 |028]| 59 |0.22
1000 m ryinT, cek. | 260,0 | 8,31 [219,9] 2,96 |212,8| 3,05 |201,7| 5,18 |187,4| 1,5
XYYHUN T3CB3p,rap
oD Cyraan 100 17.0 | 3,76 | 33.0 | 2,17 | 39.0 | 2,63 | 43,0 | 6,91 | 53.0 | 2,91
XYHHWA TSCBAP, L3S | 45 o | 2 44| 250| 1,23| 28.0| 1,19 32,0| 3.00| 43.0| 2,02
eprex Too
Efqpygr” rapelH atrax | 540 12,90 (380 283|420 | 3,78 | 50,0 | 5,54 | 74.0 | 5,41
fﬂ”}(rrap"'” arrax 20,0 | 4,06| 38,0| 2,88| 40,0| 2,07| 46,0| 3,47| 64,0 4,28
?
YATXypa, nimun | 320,0 |20,89(440,0(13,20/500,0|16,21(560,0(16,21|700,0 47,46
Tacpax xy4, cM 146,0 | 5,66 |170.0| 4,54 [190,0| 4,79 |203,0| 4.80 |245.0|11,87
YSaH xaTaH, cM 50 |210| 14,0 |1,97 | 19,0 | 2,54 | 22.0 | 2,69 | 36,0 | 3,61
103)(3(‘3:’;;\)/""""3"' 10,7 |074| 89 |010]| 81 |010| 7,7 | 0,07 | 7.1 | 0,11
1000 m ryiinT, cek. | 318,2 | 8,34 |253,1| 8,58 |236,3| 6,81 [221,6| 3,15 |210,2| 2,54
XYYHUN T3CBIp,rap
oD Oy 100 12.0 11,33 ]220/085|28,0|1,74|350|1,92|500 | 4,36
XYYHUI TOCBIP, LIIXK
eprex Too 13.0 | 1,32 1200|081 250|249 |30,0/|1,29|400|377
E\";‘qpyg’r“ rapblH atrax | 450 1239 | 240|447 1300|356 | 36,0 | 3,28 | 500 | 2,3
%X“Krrapb'” arrax 14,0 [ 157 (220|116 |280|2,30|32,0|1,78 | 44,0 | 0,94
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XycHarT 10.2 — MoHronbIH HacaHg XYPCaH TaMuUpyabliH Bue 6anapbiH ePeHXUI

OANTrAMKUNTUIAT YHINAX Wanryyp y3yynantyy4 (HOPMYWICOH YTrbiH Y3YYranTaap)

Adynoxaac

AyHoxkaac

Hooryyp HAyHpax ©Hpep
aooryyp _ A33ryyp
Copun (<10) (10-25) | (2575 | “(75.90) (>90)
2 1 0 1 2
X [ 8| X ] 8 | X] S | X8| XS
3
YAXypa, nimue | -1,80 | 0,19 [-0,76] 0,16 [ 0,10 | 0,09 | 0,53 | 0,05 | 1,83 [ 0,04
Tacpax xy4, cm -1,59 | 0,11 (-0,31| 0,11 | 0,17 | 0,14 | 0,53 | 0,58 | 1,36 | 0,21
YsH XaTaH, cM 214 | 0,15 [-0,54| 0,14 |-0,01] 0,06 | 093] 0,16 | 1,99 | 0,16
103X3&’2Kr\;”x’ CeK- | 530 | 0,01-0,08|0,02|-0,16| 0,02 |-0.24| 0,03 |-0,48| 0,01
1000 ™ ryiinT, cek. | 2,48 | 0,30 | 0,29 | 0,29 |-0,10| 0,34 |-0,70| 0,54 |-1,48 | 0,21
XYYHuid TacBap,rap | _
N oD Cyraan 100 169 [030]023]020/095| 022 |143|0,37 263015
XYHHWVA TSCBAP, LA | 5 g5 | 024 |-1.49| 0,15 |-1,18| 0.21 |-0,78| 0,37 | 0.35 | 0.17
eprex Too
Efqpyg’r” rapbid atrax | 5 34 11,08 [-0,35|3,16 | 0,11 | 0,97 | 1,03 | 1,69 | 3,79 | 0,59
mf“;rapb'” arrax 444 | 056 [-1,57|0,74 [-1,25| 0,67 |-0,29| 0,49 | 2,58 | 1,24
?
YATXypa, nimue | -2,12 1,00 |-0,77] 0,40 [-0,10] 0,96 | 0,57 | 0,98 | 2,14 | 0,99
Tacpax xy4, cM 2.06 | 0,07 |-0.87| 0,06 | 0,12 | 0,06 | 0,76 | 0,06 | 2,84 | 0,18
YsH XaTaH, cM 2,05 | 023 |-064| 024 | 015|031 0,62 | 0,24 | 2,82 | 0,24
103X3(‘3:’g;\)/"‘x’ CeK- | 587 10,01|067|0,01-021|0,01|-070!|0,00 |-1,46| 0,01
1000 ™ ryiinT, cek. | 2,42 | 0,03 | 0,32 | 0,04 |-0,23| 0,07 |[-0,70| 0,08 |-1,07 | 0,98
XY4Huii TacBap,rap | _ )
N oD Cyraan 100 190 [ 0,23 -058| 012|022 |0.25|1,15|0,24 | 3.14 | 0,43
XYYHUI TOCBIP, LIIXK
eprex Too -2.03 | 0,18 |-1,08| 0,19 |-0,40| 0,09 | 028 | 0,39 | 1,64 | 0,18
E\";‘qpyg’r” rapbld atrax | 5 55 10,43 [-0,63|052 0,18 0231099 | 10 | 2,88 | 05
mf“;rapb'”a”ax 2.68| 1,00| -149] 10/|-060 10| 000| 10| 1,79 1,0
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XycHarT 10.3 — MOHronbIH YO3CHUIA WKrwaa 6arninii TamupyabiH 6vre 6sanapbiH epeHXmiA BANTraMKUNTUIAT Y3YYanNTyya

. XYUHMiA XYYHUI
Cnopet | | YATXYPA. | Tocpe xy,cu | YAH XaTaH. | Xopx ryie 10 o o | e A |
X | s| X S X | s X | s X S X S X | s X | s
J
g:“rﬂ%ae”r 37 |543,9| 23,09/ 251,8 | 17,48 | 13,5 | 6,58 7,26 | 0,34| 281 | 6,60 | 27,8 | 4,49 | 440 | 591 | 442|529
YeneeT 6ex | 39 |534,8| 61,60 2555 | 28,32 | 17,5 | 6,36| 7,17 | 0,53 | 40,6 | 580 | 286 | 432 | 47,0 | 7,35 |435| 747
Xyno 12 |714,6| 90,23| 237,8 | 14,14 | 18,7 | 542| 7,34 | 057| 42,2 | 6,34 | 27,8 | 556 | 47,4 | 931 | 452|777
Bokc 13 |587,5| 64,40 262,8 | 27,80 | 13,0 | 3,84| 7,70 | 0,52| 358 | 4,02 | 30,0 | 405 | 41,2 | 9,08 | 387 | 7,29
Taeksongo | 14 |521,4| 87,08/ 233,1 | 23,18 | 22,6 | 6,22| 7,33 | 0,78| 389 | 6,79 | 356 | 6,17 | 28,3 | 2,79 | 29,5 | 3,86
f;f;'erf:K 12 |700,0| 103,7/268,5| 9,78 | 152 | 510 7,12 | 0,48| 426 | 1,15 | 31,8 | 358 | 49,7 | 2,58 | 44,0 | 3,68

bByyanara 14 |567,1| 57,84/ 217,9| 12,80 | 53 | 6,21| 859 | 0,75| 28,4 494 | 23,5 210 | 41,0 3,11 38,1 | 4,50

Baiit xapsaa | 13 |537,7| 72,01 233,7 | 32,56 | 17,9 | 7,35 7,91 0,36 | 32,5 3,86 | 22,5 598 | 39,4 5,25 35,5 | 3,23

LWartap 12 |575,8| 49,07| 233,3| 19,41 | 9,0 | 7,03| 8,30 1,04 | 30,6 13,54 | 25,7 8,06 | 38,0 12,27 38,6 1%’2
MMMHacTuK 14 |526,4| 69,68/ 265,9 | 21,86 | 22,3 | 4,91| 7,77 0,42 | 42,0 559 | 31,2 464 | 34,9 6,01 37,6 | 2,71
?

YeneeT 0ex | 16 |484,4|56,92| 200,2| 14,56 | 20,9 | 6,67 | 8,06 | 0,63 32,3 | 4,23 27,7 | 4,03 28,2 6,51 26,7 | 5,91
Kyno 22 |563,6[96,49| 192,8| 20,30 | 19,2 6,39 | 8,00 | 0,80 31,3 | 9,30 27,9 | 4,98 35,4 6,43 31,8 | 6,87
Byyanara 15 (445,3|74,15| 181,3| 9,11 20,3 | 5,35| 8,22 | 0,53 247 | 5,31 22,3 | 5,45 25,3 7,01 24,3 | 5,89
Bokc 16 |535,0(/97,02| 193,9| 17,16 | 18,9 | 3,83 | 8,14 | 0,38 28,3 | 9,73 248 | 6,45 31,9 5,82 28,9 | 4,52

Bawnt

XapBaa 13 |490,8|67,02| 175,0) 21,76 | 12,8 | 5,76 | 9,02 | 1,14 | 26,0 | 8,21 24,7 | 8,01 26,2 10,94 | 28,6 | 9,91

TaeksoHpgo | 11 |505,5(78,15| 191,3| 21,49 | 17,9 |4,16| 794 | 0,55 | 31,0 | 6,50 257 | 3,58 | 30,5| 5,20 28,7 | 5,95

LaTtap 11 1454,5|563,36| 165,5| 14,95 | 13,0 | 7,18 | 9,30 | 0,94 | 20,2 | 1025 | 20,3 | 4,58 | 20,7| 3,38 21,3 | 1,62

g(g;'e”n”f” 11 |563,6/90,69| 1911 21,31 | 185 |7,01| 820 | 071 | 324 | 642 | 293 | 7,75 | 338| 804 |312| 753
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XycHarT 10.4 — Opartan TammpyabiH 6ue 6anapbiH epeHxmin 6anNTrarmkunTuiiH 2 2018 1 2019 oHbl XapbLyyncaH y3yynant (X, S)

Xy4HUit X y BapyyH 3
YAIX , Y4H XopX rymx | TacBap, ra YHHNAN rapbiH YYH rapbiH
CI:HpT OH N n/m%ﬁ.ﬂ' Tacpax xy4, cm XaTaH, cM 1083,rge|<. 093p CF;/HI/IapX Tgﬁzapﬁ’x”%? aTrar))( XYU, aTraI)<(rxyL|,
Tepen Too Kr

X ) X ) X | s | X |s X s | X ) X ) X )

2018 | 11 | 580,0] 33,1 | 285,0 11,39 | 16,6| 7,08 7,6 | 0,45 36,2 | 521 27.8| 328 | 449 [7,56| 41,1 |5,54

Byx 2019 | 39 | 512,3| 60,4 | 2430 | 2363 | 17,9]6,15 7,0 | 0,44 425 [501 29,0| 4,70 | 47,9 [7,22| 445 [8,04
+ 67,7 -42,0 +1,3 -0,7 +6,4 +1,1 +3,0 +3,4

2018 | 6 | 731,5] 77,55| 2358 13,98 | 17,8| 4,69 75| 0,57 3955 |6,16| 29,4| 4,75 | 435 0,10 43,2 |8,62

Bokc 2019 | 13 | 706,2| 96,25| 238,7 14,40 | 19,2|5,78] 73] 057 436 | 6,11 270| 583 | 49,4 [841| 462 |7,29
+ -25,4 +2,9 +1,4 -0,2 +4,0 2,4 +5,9 +3,0

, 2018 583,3| 68,31| 2665 | 21,43 | 11,3| 4,49 7.8 0,62 33,7 |3,67 31,5| 2,74 | 37,3 [7,55| 36,2 |3,37

E:;;aa 2019 | 14 | 591,7| 66,46| 267,3 484 | 148|214 76| 046 38,0 | 3,29 302| 3,13 | 450 [944| 412 9,52
+ +8,4 +0,8 +3,6 -0,1 +4,3 1,3 +7,7 +5,0

2018 | 9 | 526,7| 80,47 2230 | 27,35 | 19.2] 7,01 8,1 |0,28] 30,3 [2,18 19,0| 1,50 | 40,0 [1,73| 36,0 |3,00

IE(‘:KBO 2019 | 14 | 562,5| 47,87| 257,8 | 33,66 | 150/ 8,29 7,6 | 0,33 37,3 [1,71] 30,5| 3,87 | 380 [9,93| 34,3 3,86
+ +35,8 +34,8 -4,2 -0,5 +6,9 +11,5 -2,0 -1,8

2018 | 10 | 544.4] 6821| 2342 | 2021 | 234|529 7,1|051] 381 |7,82 37,4| 475 | 293 [1,73| 30,8 |1,64

L:':("'”ac 2019 | 14 | 480,0] 109,54 2312 | 30,38 | 212|811 7,7 | 1,08] 404 |4,83 322| 753 | 26,4 [351| 27,2 |572
+ -64,4 -3,0 2,2 +0,6 +2,3 -5,2 -2,9 -3,6

- 2018 | 11 | 600,0] 0,00 | 2315 | 2355 | 4,0 |219 972|059 180 |1,10 21,0 8,76 | 30,0 [8,76| 32,5 [13,69

rayyﬂ”a 2019 | 14 | 551,7| 62,42| 235,0 16,33 | 14,0|6,63 7,4 | 0,20 432 | 4,71 30,3 3,72 | 46,0 10,04 44,7 110,48
+ -48,3 +3,5 +10,0 1,8 +25,2 +9,3 +16,0 +12,2

123



XycHarT 10.5 — 3martan TammpyabiH 6ue 6sangpbiH 63anTramkmnTnind 2018 1 2019 oHbl XxapbLyyncaH y3yynant (X, S)

YArX YaH xaTtaH, | Xa 7 Ta)c(g;HMrma Xy4Hui EZSZI};H F:;[Y)Ybll-'H
, , XK 'ymx ,
CnopteH | o | s, | To0POX XY, cm M 1083, cor. p,agp P ngza%’x”%aék aTrax xyd, | aTrax xyd,
Toepen CyHMnax 100 Kr Kr
X S X s X s X | s | x ) X ) X ) X s
2018 | 12 | 470,8 | 54,18 | 198,9 | 16,45 | 21,1 | 7,73 | 8,2 |0,64]| 32,3 | 4,77 | 28,7 | 3,58 | 25,9 | 5,79 | 24,5 | 5,07
Yeneet Gex [2019 | 16 | 525,0 | 50,00 | 204,0 | 6,48 | 20,5| 1,73 | 7,6 |0,29]/ 32,3 | 2,50 | 24,8 |4,35|35,0| 2,58 | 33,3 | 1,89
+ +54,2 +5,1 0,6 0,6 0,0 -3,9 +9,1 +8,8
2018 | 10 | 535,0 [112,08] 190,1 | 22,60 | 18,6 | 7,43 | 7,9 |0,67| 31,4 |5,95| 27,1 |599|31,2|5,61] 29,1 | 5,69
yno 2019 | 22 | 587,5| 78,29 | 195,0 | 18,89 | 19,8 | 5,67 | 8,0 |0,93] 31,3 |11,66| 28,6 | 4,10 | 38,8 | 4,93 | 34,0 | 7,19
+ +52.5 +4 9 +1.1 0,1 -0,2 +1,5 +7.6 +4 9
2018 | 6 | 405,045,931 182,2]11,20 18,3 [ 5,88 | 8,3 |0,64| 26,2|7,03| 23,8 | 7,19] 19,7 | 4,63 | 21,0 3,52
Byyanara 2019 | 15 | 472,21 79,18 | 180,7 | 8,12 | 21,7 | 4,84 | 8,2 |0,48| 23,8 (3,99 | 21,3 |4,09] 29,1 5,69 | 26,4 | 6,29
+ +67,2 -1,5 +3,3 -0,1 -2,4 -2,5 +9.4 +54
2018 | 4 | 4550 |44,35]1925|21,81 (19,1 |4,17| 84 |0,54| 23,3 /3,50 | 21,5 | 2,38 (29,0 3,46 | 27,3 | 3,59
Bokc 2019 | 16 | 561,7 | 95,90 | 194,4 | 16,46 | 18,8 | 3,90 | 8,0 |0,26] 30,0 [10,65| 25,9 | 7,06 | 32,8 | 6,24 | 29,5 | 4,80
+ +106,7 +1,9 0,3 0,4 +6,8 +4,4 +3,8 +2,3
v 2018 | 3 | 486,7 [102,63| 182,7 | 25,70 | 12,0 | 7,00 | 9,0 [1,72] 27,3 [14,19] 29,3 [11,59] 28,0 [15,87| 27,3 |12,70
XS;:;a 2019 | 13 [ 492,0 60,33 | 172,7 | 21,43 [ 13,1 | 5,74 | 9,0 [1,04]| 25,6 | 6,65 | 23,3 | 6,82 | 25,6 [10,10| 29,0 | 9,72
+ +5,3 -10,0 +1,1 0,0 1,7 6,0 2.4 +1,7
2018 | 1 | 460,0| 0,00 | 179,0 | 0,00 | 12,0 ] 0,00| 7,3 |0,00/ 30,0 | 0,00 | 31,0 | 0,00 | 22,0 | 0,00 | 20,0 | 0,00
TaeksoHmo |2019 | 11 | 510,0 | 80,83 | 192,5 | 22,25 | 18,5 | 3,87 | 8,0 [0,53| 31,1 6,84 | 252 [ 3,29 | 31,4 | 4,60 | 29,6 | 5,48
+ +50,0 +13,5 +6,5 +0,7 +1,1 5,8 +9,4 +9,6
] 2018 | 1 | 600,0| 0,00 | 210,0 | 0,00 | 19,0 | 0,00 | 8,97 0,00/ 40,0 | 0,00 | 40,0 | 0,00 | 46,0 | 0,00 | 42,0 | 0,00
nggm” 2019 | 11 | 560,0 | 94,75 | 189,2 | 21,47 | 18,4 | 7,38 | 8,12 /0,69 31,6 | 6,22 | 28,2 | 7,25|32,6 | 7,32 | 30,1 | 6,98
+ -40,0 -20,8 0,6 -0,85 -8,4 -11,8 -13,4 -11,9
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XaBcpant 3

XaBnaracaH 0yTaanuMnH xyynoap
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AxTyanenocTs. [Ipofmema BaamMomelicTEMA 1
BISHMOOTHOMEHNA TeN0BEks M CPelkl CCTAeTCR Ca-
Mol AETYATER 1A COPpeMERHER HAYE O Je0BEke.
Moo fiea MpeyBenMNEHNS CKARATE, UTO HEYTEHME
COBPEMERHED TEHNERITHI COMATHIECKOTD PASEHTRA
MOTONEEH B PASHTMUHED VOIOBMAX OEPYRamIed
CPell OCTAETCA OTHMM M3 BadHedlng mpaopHTe-
TOE GHOmoTHTEckoil aHTPOmOnoTHIL

Ilexnes MCCHENOBAHMA ABASETCA CPABHHTENE-
HE AHAMHE MOPHONCTHUECKMY XAPAKTEPHCTHE
B TPYONEX CTFOeHYSCKod MoTofesH IT. Mockme,
lopuo-Anraiices n ¥man-baropa, a Takse OOHCK ac-
conmanyd TiA-mommopdeama rera FTO ¢ nokasa-
TEMLAMM HHPOOT/IOH CHHA B JAHHE TPYIITAX.

Opra@ezaiMa M METOTLl  MCCIeNOBAHIA.
MaTepRATE QNA AHAOTO HCCTEfOBGHNA GHTN Co-
fpaHE KODEETHEOM BETOpoE B 2016-2018 m Ilo
eHEOH KOMITIEKCHOH Mporpamue Gemm ofcmemo-
BaHE XI5 moOpPOBONBLER: CTYIEHTH CIOPTHEHEX
CILEMHANH I MY BCKOT0 A B BOSPAcTe oT 18 1o
25 ner, ofyuamnmect B BY3ax rm. Mookees, TopHo-
Anraficka B ¥map-Baropa. M= ax 88 - sTHHYecoe
Pyockme, 57 — STHHYSCKNE MOHDOIH B 80 — STHHDE-
cxme anTafine. [TporpamMma obcleoBaHHA BEMIONA-
N4 ENABCCHYECENE SHTPOMOMETPHYECKNE MEMEPEHN A
(Heramesa, 2017 L), 8 TAE¥e OIpeleNeHMe COCTARE
TeMd T MoMolmn Gronsmegancomerpes (ABC-01
Menacc). Bramn cofipaptt ofpasiyl SOMTeNNA CIH-
SMCTod ofomougn poToRoil momoci (3ompg Tam A
« YHMBEpCATEHEDy, «]ingsu Suyun Medical Materials
Co LTDw, Kwrai)l Ha Gase OO0 Mabopatopua
#JIurexs (L. Mockes) 611 BRTeneHa repoMAaA THE
H NPOBEMEHD FeHOTHIHPOBAERE 00 ToTHMOpdRoNMy
MOEYCY TeHA, ACCOUMMPOBAHROTO ¢ BEHPoBod Mac-
cofi (FTOY. CrarmcTideckad ofpafoTha momyuen-
HHX JAHHEX OPOBOIHIACE ¢ HCIOMBSOBAHNEM [3-
EeT8 TPHEMAJHEY OporpaMs Statlstica 8.0 (StatSoft,
CIIAY Tng ooeHKM OOCTOBEPHOCTH Pasmmumii B

PACOpeENeHHAX TEHOTHOOR HCIGIBBCOBATH HEma-
pameTpHasckni kparepmit ¥2. Ina anamHIs Meok-
TPYOOCEHY PasTHUMA HCOONBICBANH  KPHTEpHi
Kpackena-¥ommmca.

O6CYMAEHIE PEIYABTATOR  MCCTE| 0B HIA.
AHamHs MOpPOMITHIECKIN XAPAKTEPHCTHE B TPEX
0f0IHATEHHEN TPYNINAX BHAENT MHOMECTBO He-
CTyURffHEN CTATHCTHUeCKNY paxmmamii (Tafmims
1L B memom, HanG0MEe BRICOKOPOCTHMM ABIAKTCA
PYCCEME CTYIEHTH, 8 HMBEOPOCTHMM - MOHTOMEL
MoHTONLCKME CTYIEHTH OGNAZRIT HM3KHM B2COM
TeNd, & TAEHCE HAMETPAMN Tela H ITHPHHAMM KOCT-
HHYX STHHIOE, 9T0 CEMIETENLCTEYET 00 OTHOCH-
TENEHD MEHEINEM CEemeTe. OMHAED ofcneloRaHHEE
MOHTOIECENE CTYIEHTH ORIaanT Hanbomsmedi
TOMIHEH KOMHO-EHPOBHY CEARLOK HI KOPITYCE K
ECHETHOCTAX. ANTARITHE JeMoHCTPHPYET IPOTHEO-
DO HE THI: HaMGOEIG OfXBAT Tamim coue-
TEETCA ¢ HeOONLIMME MHPOBHMA CENRIEAMM HA
KOPIyCe N KOHEUHOCTAX, 8 TAEME MAKCHMATEHHM
TPAHCBEPIATEHEM JHAMETPOM TPYOHON KMETER
(28,724 o MpoTHE 276 CM ¥ PYCCKHX H MOHTOIIOR,
H=8,69 p=,013). Bomemoit ofxpat Tamm ¢ Hefoms-
IIHM MOMKORHETM S0P 00T/ EHHEM I OTHOCHTENE-
HO HONENINM B2COM TENA MOMET CEH/IeTEMELCTEOBATE
O MPeHMYINECTESHHAD BHCIEPATEROM BHPOOTIIOHE-
HIH ¥ oficnenopaEnEn: arratimen. Tawwe qua gaEH0 i
TPYIIIH XEPAETEPHE GOMhINMe BHANEHNA MOKABETE-
mel, OTPAMARINIMY MOMepeTHOe PASEHTHE CEETETA
HamMeHEONe SHETEHHA AHTPONOMETPHEECKNN M-
PAMETPOR, XEPAKTEPHIVIIINY HAKOIUIEHME MHPA,
GEUTH OGHAPYMERH ¥ CTYIEHTOE STHHUECKMN Pyc-
CEMX. [[7A HMX #e X8PAKTEPHE HANGONLOIME [ THHA
M BEC TENa, 8 TAKHE [HAMETP MIeL

B cBASM C0 SHAUATENEHEME PA BT THAMME MOpfo-
TOTHECKHX T PAMETPOBY CTYIEHT 0B B TPEX MOHOST-
HNYHHX BEIGOPEAX, B TOM THCTE C PASTHTHAMM B Eo-
HUECTBE RMPE, (R0 HCIIeT0BAHD PAcTIpe e TeHHE

Tatfimia 1 - Mopomozumeciue Xapaxmepicucy 06cned 0ATHHDLY MYNIIH 8 IPET SMHUMECKI 2V nHEx

(DaHime NPeicmaanens 8 Fude cpeiHEE oM. DIKRON.)

Iprsaak AnTadnu Monrone Pyockme
JnwHa Tena, cW® 170, 36,8 164, 34+21,1 1774462
Bex tena, wr® 725+1.5 69, 5+1,5 73,310
HMT erjul” 2494640 24,8444 23,2427
(D Expat rpyme, oM 931EtR.4 90,6137 G ]
DExpaT TANAN, CH* BOLSE9.5 Al E To.BH5 4
(MxpaT arognn, ck” s QL9105 Q5. 5156
M uprAa sanacTha, M T SRO9+4.5 58, 1+3.0
FHpoBas crNaXED HA FHBOTE; HK™ 13,5490 16,3199 I, 55,2
,]Imuer_l:- maey, cM® o 39,2438 404+1.8

Mpuseuanie: ® omamicmis ek docmoaspy se paamuuee, p<i o5
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SU3MONONMA 3KCTPEMANBHOW AEATENBHOCTH

IHCTFEFHJ‘II:HAH I EATENLHOCTE HENDBEKA= NE2 [48)-201 8 I

AnTaling

Mouranu

o FoeTa [ FToRsA

Pucynox 1 - Yacmome acepevsesocmu ()
zesomunog 2ema FTO g mpex ofcredosasee
HodzpYRROL

WACTOT BCTPeMaeMocTH TeHoTwnoB FTO, a Takme
SCCOMMAINH JAHHOTO MAPKEPA C PHCKOM PasBHTHA
CHMPEHHA CPEmM OGCIENOBAHKOTO KOHTHHTEHTR
(Pucynow 1). ARaMME TACTOT BCTPENAEMOCTH THHO-
THIOE B TPeX NONTPYONAX EREIABHI AOCTOBEPHEIE
pazmams (2 = 7i4 di=4, p=,0000). Hanmensnma
WA CTOTE BCTPENBEMOCTH MYTARTHOMD A-8MMEd, Mo-
EHIOIARIETD PHCK PASEHTHA ORHPEHNH, GRma obEa-
P#eHA B DONTPYIITE STHHUSCKHX MOHTON0E, & HaH-
Gomeman - ¥ pyoco. O6CTeINBAHEAR DONTPYIINA
anTaillEes My XAPakTEpy PacHpemeTeHHs TeHOTHIIOR
ropasgo GoMEINe MONGES HA PYCCHMY, HEMETH HA
MOHTONCE. JaHHLE SHTPOTOMETPHUECKHN HaMepe-
HHi, OUHAKD, CEHIETENLCTEYIOT O HAMOONEIEM Ha-
KOTITEHHH TOTKORHOTO #HPa MMEHHD ¥ CTYUEHTOR
STHHTECKHE MOETOIOE. C OIHOH CTOP SHEL, ST0 MOKET
GHITE CEA3AHO ¢ MefCTRHEM GONBNIOND THC/A PAsIH-
MARMMECA SER0TEHHKE JaETOpOE B JAHHEX STHH-
WG K WX TP YITIAN, ng;pwep,cmpmepmmum
Taxwe crygenrs, obomegopannse B r. ¥nag-batop,
ABMAACE CTY[EHTAMN CIOP THEHKY CIIEIMATHASIE,
HMERIT G088 HHEK YE) COOPTHEHYE KRG HEaND
N0 CPEBHEHHID C TPYOIAMN PYCCKHX M anTaiies,
UTo, BePOATHO, HAXONHT OTPaMeHHe B dhiamecim
KOHTHITHAY. TaE¥e B 3AEMCHMMOCTH OT STHHECEOR
TPHHAJEH HOCTH, MOTYT M3MEHATECA TPYITNE CIE-
NMEHHA TR, KoTopEe Ba pagy ¢ FTO, gerepuuan-
PYET CHIOHHOCTE TeM0BLES K OMMPEHIH.

Tem He MeHeE, GHAMHD ACCOMHALMA T/A-SaMEFE
FIO ¢ EomeuecTBOoM M Tomorpadmed aoapooTmo-
WEHHA B TpeX 00CTENOBAHHED TPYIINEY BEABMI
CBASE A-UIENA ¢ NOPEINEHHEM HAKOILTEHNEM
WHPE B EGEACE W2 oOcMemoBaHHEX Tpymm Tax

CT¥eHTH-HockTem TT-renoTHNa ofMafamT MeHE-
oM MMT, Tommuecdl EcERO-#HpoBaH Clna-
EM HE EHBOTE, MMpoBoi Maccol, paccamTanmoi
OO pesyieTaTaM OumoMMmenaBcoseTpii. B sto
CHMIET@MBCTEYET 06 ONHOHATTPABTEHHOM BIMAHNN
TiA-nomsmopdeams HE CENOHHOCTE E HAKOLIEHNED
HHPA ¥ BCeX 0O CIeNoBa HHEIL

Ereonk

1. OfcnenoPaHALE TPYTOH My#UHH STHHTE-
CHMX anTailjes, MOHTOMOB M PYoCENX ofHApy#H-
BAWT SHATHMYE MEKTPYIICEYE HAMERNHBOCTE TI0
fOENIMHCTEY COMATHHECKIN MPHEHAKOR: Beca TEnd,
OpONWIEHEY § MOMEPeTHE Y CKETeTHHN PasMepoE,
8 TalCKe 0fXBATOR Tella M MPHAHAKOE, OTPARAKIITHY
EOTHIRCTEO B TOMOTPafiED S 00T/ O eHMHA.

2. Bumn ofiHapy#eRsE J0CTOBEPHEE PRATHTMA B
QACTOTAX BCTPEUaeMOCTH MeH0THIIOR reHa FTO mek-
[I¥ DOErpyImamMy ofcrenosaHEN BeSopioL

3, BHe saBMCHMOCTH OT MofoBOf W STHHYECHOHN
TOPMHANNEHHOCTH MYTAHTHE A-2MUelk ACCOmH-
HMpOBAH ¢ IMOBHIIEHHOH CETOHHOCTHEY K Habopy
EHPOROE MACCH (¢ TPYHEAMEHOR afmoMHHANKECH
Tonarpaduedil.

EraromapmocTi. Footenoparie BEMOMHEHO TPH
ipmmancopodl mommepaae PO rpanTH Med7-26-
03004-OTHVIE (napHWe mo MOHTOMLCKOM M pyc-
ckodl rpyomas) w Ne 18-09-00258_a (manEme mo
aTTatia M.
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CTaTed NOBALEHE WIYUESHWH
MONEXYAAPHO-TEHETHUSIHAE  0E-
TEPMWHEHT  COPEEHOBITENEHOA
YIMEUHGCTA B EMHOGOPCTEY HE
NpHMERE NOPTCMEHOE TPEX 3THH-
yecknx rpynn. lenss moonegoea-
HAA ABMAETCA MOWCH SCCOURELMA
C3aT-nommopduama reda AMPD1
(rs17602729) 0 CNOPTHEHOM W O0-
PEEHOBATEMEHOR  YCNEWH TR
CNOpTCMERDE, IAHNMAHHLHKCA
ennHobioporeamn. B nocnegos anmn
NpHAANYYaCTRE TE1 gobposoney B
go3pacTe or 18 go 30 net. Obonego-
BAHHEIE YUITTHHEH NPHHELIERIRNA
K O/JHOR M3 THEX STHHYECKRX TPynn:
pyccEme (91 wecnopTomeHa, 226
YENOEEK — CHOPTOMEHE], aNTaALbL
(16T HECNOPTCMEHDE, 96 CROPTCME-
HOB] W MOHTONG! |55 HEMOPTCME-
HoE ¥ 145 cnoprocmexos). Worowswkom JHE nocmysm-
M ofpasupl CAM3NCToR oSonOUKE POTOROA MOROCTHA.
Breigenesme [HE ® resoTANApOEaHEE NpOGECOHRAR B
000 NatGopaTopwa oflerexs (r. Moceea).

Brane ofHapyWeHE! CTATMCTMYECEA 3IHAUMMLIE
PaINHYRA B WALTOTEN BCTPEUIEMOCTH FTEHOTHNOE WC-
CNEfOBAHHOND TEHE MENTY ITHHYECKHMA PYCCHAMM,
ANTAALEMA A MOHTonamM. T-annent He BCTPETHNEL

bed | 2018

HW pazy ¥ eguHobOpUEeE W EOH-
TponsHol rpynne w2 Moxromnas.
CpaEHeHWE pacnpefensHWA TEH0-
THMGE afeHO3IMHMOHCoChaTRE-
3AMMHAIR 1 MEKEY CMOPTMBHOA
H HOHTPOABHO®A MOGTEYNNAMA He
ELIABMNG CTATWCTWUSCHH IHEWUM-
MBI PAZAAWUYMA HA OGNA OQHOA W3
aTHRueCEMX rpymn. Moxazaso, uto
MAHOpHEA T-annent reHa AMPDN
YallE BCTPEURETCA ¥ CNOPTCMEHOE,
HOTOPLIE MpOATPAnd COpEEHOER-
HMA. Tawam ofpazom, T-annens
NEMHTMPYET COPEBHOBATEALHYR
YOS HOCTE ¥ [y CCKAN W ANTaRC KA

UECHHA MADKED MOMET PRCCMATRN-
BaTkCA E3K HAKTOP, CHMMEH AN
WaHCH Ha nobeny B CopeEHOEAHN-
AN B pasNMUHBD BEAJAX (NOPTHEHDR Gopebsl, a Tamwe
MOSET YUWTHIBATLCA NpW GOPMMPOESHAN COCTABEA
CHOpHE KOMaHL NA YUSCTAR B MESUTYHADOTHEX [0~
PEEHOBAHMAX.

Kmoueseie cnosa: AMPDN, cnoprueswid otiop, co-
PEEHOBATEALHAR YCMEWHOCTE, SOWHOGOPCTES, ITHHYE-
CHME QYT
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OnA yemaposanmA: Maxanwe AJL BepeamHa TAL
Miomoea EB. vwpermaa Mzareacypas. Bonpapesa 3A
C34T-nonumopduzm rewa AMPDN, accouMMpOEIHHEA ©
COPEBHOBATENRHON YMEWHOCTED B eguHobopoTeax
IMIMYECKEA KYNLTYPS, CNOPT — Hayka W NpEKTHES. — 2016
- W= 4. -, 103-10E.

For chation: Makhalin A, Berezina T, Popova E.
Lkhagvasuren . Bondareva E. C34T-polymorphism of
the AMPDI gene assodated with successful performance
iim wrestling. Fizicheskaja kul'tura, sport - nauka i praktika
IPhysical Edwcation, Sport - 5cience and Practice], 2018,
e 4, pp. 103-10E {in Aussian).

Beepenme, Ha QOCTHMESHWE EBRCOEME CNHOPTHEHEX
PEIVNLTITOR BAMAKT CPag NEoUHy GaKTOpOE M HHIH-
BHOYAMLHEE TEHETHUSLKME OCDOEHHOCTH CNOPTCMEHE.
YONSWHOCTE B0 MHOMIM 3ZEACHT OT TOTD, HSCHINEHD
TEHETHUECKME OCOOSHHOCTH KOHKDETHOID CNORTCMEHE
COOTESTCTEYIIT X3PaKTEQY TPEHWPOBOUHOM W COPERHO-
BITEfILHON JERTEALHOCTH B BROpaHHOM BHOS CNOpTA.
HocnenoaaHMA N0 NOWCEY ACCOWWALMA NoNHsOpdHEE
CHCTEM TEHOME JYEnDESE3 C© QHIHYeCcKkon paboToono-
COOHOCTESD CNOPTCMEHDE, MY MODSONOTHMECHMMHE X3~
PAETEQHMCTHEIMA W NOHXON0THYECKMME 00D GeHHOCTRME
NOZECNAKT ERIENATE MONEKYNAQHO-TEHETHYECKNE Map-
KEDE!, KOTOPHE CNOCOSCTERIOT DOCTHHEHNED B Jas0LHE-
CR CNOPTHEHBE P23y MLTATOE B KIHKDETHOM EMOE CNOQTE
HNH COPTHEHORA CNEyWanu3aynd [, c 344]. Hapaagy
nonmsopdnaMom reHos ACE W ACTNI Ha CROpOCTHO-
CHNOERE BOGMOMHOCTH YSNOEEK3 OHAILEIST ENMAHHE
C34T-3aMeHa B KOQUDYVILSA NOCNEN0ESTENEHOCTH NEHa
AREHOIMHMOHOSoChaT Aesamutiaze 1 (AMPD) [6, ¢ 465;
7, €. 5E|. AETHMEHOCTE QaHHOD HEpMEHTE NPUEDOWT K
YESMMUEHMID CHOPOCTH oOpazoeaHmd ATdr B peaKumMAx
PECHHTESS 3HEDTWHE NOCAE KPATHOEPEMEHHEIX M BECDKI-
MHTEHCMEHELY CONDELYEHNA CRENSTHE MEILLY [B, C. 1273;
g, .. 161]. Jamena C34T ABNASTCR HYHELUMOHANLHORA, TaK
K3k MPHEDOMT K EOIHWKHOBEHMKID HOBDMD CTOM-BOGQOHE,
KOTODGLIA MPEXGERPEMEHHD NDEDEBIET TRGHCARLMK W
PHE, B pezyneTate y HoCwTened T-annens obpazyetcr
B OE3 [E33 MEHBLWE aKTMEHOMND depsedta (AMPDTCT)
MK GasHuA SepmeHT He ofipazyetca soece (AMPDT*TT)
11, c. 881]. B wconegoaaHWAN, NOCERWEHHEX HMEYUEHMID
BAMAHWAR O3HHOA 33MEHE H3 CNOCOOHOCTE YENOEEKE B~
NONHATE PAINMUHEE GHIMUECEME YNPadHeHWA, Swno
NOKEIAHD, JTO T-annent CHWHAET NPEMMYLWECTESHHD
CHOPOCTHEE M CHROERE BEOIMONMHOCTH YEN0ESKs. Takme
¥ HOCHTERER T-aNnend paHellS pA3EMEANDCE YTOMAEHHE,
CYACPOrd 1 Gont B MELWILEX B0 EPEMA WAK NOCAE duan-
UECHME YNDEHHEHWA CPEOHER W ELCOKDNA MHTEHCOMBHO-
! [8, c. 1273].

Omiop mo C34T-nonumopduzasy AMPDT panes Gen
MIYUeH H3 HEKDTOPEE WIPODBEGRE BWAAX cnopra [7, c 5E;
10, ¢. 2108; 12, ¢. 567]. MonegoaaHi ENHAHWR O3HHOM
MOERYTIRPHO-TEHETHYECKOND M3DHKEDS Ha CNOPTHEHYID W
COPERHOEATENEHYH YCMEWHOCTE B PAZMYHEN EMIEN BIW-
HOGODCTE NPERCTAENEHHEE STHIUECKAX TDYTIN PaHes HE
TIpO BN E.

104

Lent wocnefoBaHnA AENRETCA NOWCE 30C0WMALMEA
C34T-nonwmopduama reda AMPDT © copesRoBITENLHOR
FCMEWHOCTE CNOPTCMEHOE, IGHMMAKHILMECR EIMHOG0D-
CTE3MH.

MeTogusa. B noonegosaHaK NPMHAN yyacTwe TE1 go-
GpoBoney B BO3pacTe OT 1E g0 30 net. M3 mux 318 3THH-
USCHME DYCCKBE (92 HECMOPTOMEHS, 226 WSNOBSK — Nop-
TCMEHE]); 263 ITHHYSCKHE aNTaALUk (167 HeCMOpTIMEHOE,
96 CNOPTOMEHDE] M 200 ITHWYECKHE MOHTOME (55 He-
CNOPTCOMEHDE W 145 cnopTomesos). B kampof w3 3THRYE-
CHMX MPYTIN CNOPTCMERE MPOHGECCM0HANEHD 33HMMANTHOL
PEINMUHEMA EMIAMA enusolopcTe (Q2000, cambo, rpe-
EO-PMMCKEA W BoneHER Gopeda). ¥ ecex pofposonsuss,
NPHEABLLINE YYSCTHE B WOMenoBasdl, Swnd cobpaHe
ofpazys INMTENMA CMWCTOR obOnoUEM pTa [YHMESD-
CanbHEE 30HAE THNA A <Jingsu Suyun Medical Materiaks
Co LTk, KTan), koTopes ganse Sty HCNoNEIDEaHE QR
ErAEneHAA reHoMHof JHE » resoTanmpoezaHas (000 Na-
GopatopuA «lumexs, r. Mocksa) no noavmopdHoR cacTe-
me AMPOT (rs17602729).

OSCneqoEaHMe YUSCTHMKDE NPOBOOMACCE © Ccodnio-
neHMes Npaenn Guoaties. Cobpammse ofpazys Guono-
THUECKDTT MATEpHaENa Sty 33K0OWPOEIHE), BOE NAYHERE
OSHHEE YUSCTHRKDE GRMM yOANEHE W3 3NEXKTPOHHOR D3k
naHHey. CTATMCTHUSCEHE aHanM: Sedn NpOBSQEH B Npo-
rpassse Statistica 8.0 (StatSoft, ClUA)L [ocrosepHocms
[PEENMUMA B YSCTOTEX TEHOTHIDE MERJTY NOGrPYTInams
ofmenoaankeol BEEGopKM Guina NPOESEEHE NP MOMOLIM
EPMTERMR DH-EEIQRAT (7).

OpranmaaymA wocregosadmA. [na Toro urobel Wo-
CNEgoBaTE ENWAHKME EBHOpaHBorD nomasopdessa Ha
pPE3IFNETAT EIMHOGOQUEE B COPERHOB3HWM, E3¥Iad W3
ofnenoRaHKLE CTRODTHEHED MPYTIN [ZNTAE, MOHMONE
W pyockme) Geana pazbvTa Wa gEE NOQrPYNNe, COMMAcHT
MECTY B MAYHOM 33UETEe, KOTOPOS CNOPTCMEH 33HAN Ha
COPEEHOEIHMA. [NA CNpeensHWA COPERHOES TENEHOT
PE3IFNETATE GeNM MONONE30EAHE NDOTHEONL COPEEHROEI-
HWR. Pycorme CNopToMettd Geine SCnenoaaHE HI Yesmnd-
oate Pocowd B 2008 r. (. MOCKES). ITHMYSCKWE anTaRLE
GenK obCnegoeaHe B 2007 1. & 1. [OpHO-ANT3ACKE BO Bpe-
mA npoesgesa XV netHel OmamnMage CNOpTCMERDR
Pecnytnuem Antaf (01-04 miona 2007 1), 3THHUSCHHE M-
rons Gene obcnegoeaHe 8 2016-2018 rr. 8 r. ¥nas-Batop
(Mosromma) Ha Ga3e HaywoHanEHor o MHCTMTYTA dMadue-
CHOR KyneTyped Motronam (HEOE), Tam xe Suno npoee-
N8R0 CoOpEBHOEaHMWE No bopeSe cpenn crynedTos HEHEGE,
3ZHMMEHILHECH 2 QWHOGDDCTEAMM.

PeaynbTam MOCNEROEIHMA W WX obonknetne.

B 1afinaye 1 NpencTaEnessl YMCNEHHOCTE M NPOLYeHT-
HBE COOTHOWEHWA AAETEPHATWEHEX reHomanoe AMPOT B
TE¥TNE MOpTOMEHOE-SQMHOGOPUES W HETIODTCMEHOE B
E3#0A M3 oONeqoEaHHEY ITHHYSCKKE rpynn. YacroTa
ECTPEUSEMICTH MAHOPHOrD T-annens CHUMEETOA B PAOY:
PYCCEME — anTafue — moHrone. B obcnegoeaHHon nog-
TE¥MNE ITHHYEOKHE MOHTOA0E JAHHEA MYTILHA HE ECTDE-
UZSTCR EOBCE, TAKHE OHA JOCTAT0UMHD PEAKD BCTPEYaEToA
¥ ANTAALUEE, UTD CEWISTENECTEYET 00 ITHOTEHETHUECKAX
pazmiusix oomenieaHHEX nogrpynn (= 188 df = &
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p =004). CpapseHWe DaCNPEJENeHMA TSHOTMNOE ane-
HOZMHMOHOSOCSATIEIAMMHAIE 1 MERTY CNODTHERDHA W
KOHTPONEHOA NOOTDYNNAMA HE BLABMAD CTETHCTHUSCKM
IHAUMMED DAMAUAA HA IR DOHOA W3 ITHAYSCKMY TPy
[Tabnuya 1)

Tabnnua 1
CooTHOWEHIE HOCATENEA ANETEPHATHE B
TEHOTHNGE B oOCnegoeaHHon Exbopse

DHInonorna

MrgHD MpeINORoKATE, YTO DAHHEA MONHMOpSEM
HE ABMAETCA HEKTODOM, N0 KOTOPOMY OCYWECTRMASTCN
OTHOp CNOPTCMEHOE B SJWHOGOpPCTESX, W Gones Bam-
HLIWE REARKITCA QPYTHE M3PKEDL, K3E, Hanpasep, GIA-
nondMopduaMa reqa EPAST 1, o 793]. Ogxaro B Eawgon
M2 DBCNEJOBAHHEY TDYNN NPUCYTCTEYT CROPTCMEHE,
NOGEgUELME B COPSEHOBAHMN M NDOMTPBMAE NOSIHH-
ki [Moatomy panee HamW Gena NpegnpHHATE NONMTEE
ClEHWTE BAuAHse C34T-nonMmopduMama Ha3 COpeEHOBI-
TEMLHYH VEMEWHOCTE OBannBaHHEN CNopTCMeos. Pac-

E K NpEAENSHWE YWCNEHHOCTH B NOOTPYINaY NOGEIWMBLIAY 1
MenoTAne 6o o KorTpone it NpOMIPEEME CNOPTCMEH0E B TREX SOCAEA0EaHHE 3THH-
L L_ USCHHX FPYTINaY NPEOCTAENSHD B Tadnnue 2.
Pycoxme M=12% M=a2 ar HecMOTRA Ha OTCYTCTERS 3HAUMMED PAMMUMA MaXTY
. NOATPYTINZSEE CNOPTCMEHOE M HECNOPTOMEROR, YACTOTA
AMPDN®CC | 177(78,3%) | 76 (B2.6%) BCTPEUSEMOCTI ANLTEPHITMEHLE MEHOTHNOE QOCTORSOHD
. . —| ¥=138 PAINMYEETCA B NOOTQYMINEY CNOPTCMEROE OBV ITHHYE-
AMPDI®CT | 46(204%) | 14(15.2%) = 50 CHMY MPYTIN ERIArDEELME W T FBLWIME € HOBEHHA
p=. F pa pawrp OpeE
AMPDT'TT | 301,3%) 2(2.2%) no eAuHoGopcTeam (Tafinkua 2). [InA pyookx u AnA an-
TERCHME 2QWHOOOPUER OOHADYHERD VESNMUSHHE NONM
Arraiyes N=56 N=167 woouenei T-annenn (AMPDT*CT u AMPD? T, Tafinuua 2)
AMPDI*CC | 86 (Ba.6%) | 157 (940 ¥ CNOPTCMERDE, NOEAIZBWMY HMZKMA YPOESHE COPSEHD-
) =118 BATEMLHOA YCNEWHOCTH. Y3012 BOTpeyUasmMocTd MHHOE-
AMPDTCT | 10(104%) 10 (6,09 p= iﬁ HOID 2MNens B 2-3 pa3a BRLWE B NOGIEYNNE NpCMIPaELME,
) . : ues ¥ NoBEnUTENEA W QRKe HECNODTOMEHOE COOTBETCTRY-
AMeCTT 0 (0.0%) 0 (0.0%) LS ITHWYECKDW MPynne [185% npoTMe 9,85 W 875
MoHrones N=145 MN=55 NpOTHE 3% ONA PROCKME W ANTSALEE, COOTESTCTESHHO)
- T.e. CNOPTCMEHES, B TEHOME KOTOPEX NPWCYTCTEVET XOTA
AMPOT?CC | 145 (100,09 | 55 (100,0%) Gk 3IMH MuHOpHEA T-annent rewa AVMPDH, nposrpriEaRT
AMPDTCT 0 {i0,0%] 0 {i0,0%] - NOSAMHKM YAE, N0 CPIBHEHUK ¢ HOCHTENAMMA QEVY WI-
. - ¥opue C-annensd. Hanbones pegro wooarank T-annens
AMPDI™TT | 0(0,0%) 0 (10,0%) OfHADYHWEANTCR CPEIM CNOPTCMEKDR, NOGEMELME Ha
Tabawnua 2
CooTHOWEHWE HOCMTENEH ANETEPHATMEHRIX FEHOTHNOE Cpenn noGenuTened W NPOMrPABLAY B NOATPYNNAY
obcnegoeaRHol BxGopER
MesomAne n (%) pHTEpMA
Nogrpynna K
AMPD1*CC AMPDI*CT AMPD1*TT -Eaapar
AnTaiye 86 (B9.6) 10104 1]
Mobegunn 48 (B&) 204 1]
¥=46p=003
Mpowrpana 38 (B2.6) B(174) 1]
MoHrone 145 (100} o 1]
Mobegunn 20 (1040 o 1]
Mpowrpana 125 (100} o 1] )
Pycoeme 94 (75,9) 7 (2.7 iz4
Moegunm 53 [B4,1) 10(159) L] )
=129 p=0.04
MpoWrpana 4 57,3 17 279 3 (4.9
Bzd | 2018 105
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COPEEHOEIHHM (8% ¥ PYCCHME W 2% v anTafues). [na rpyn-
Mid CTIOPTCMEHROE, MPOWMPAEWMYE COPEEHOBIHMA, Grno
PRCCUMTEHD OTHOWEHWE WAHCDE, KOTOPDE COCTAEMND 1,14
OAA PYCCKH [95% QOBEDUTENLHEIR METEpEaN 1,102-4,167)
M 3,09 onR anmafues (95% QOBSDMTENLHEIA WHTEDEZN
1,1E1-8,06). Tamme 0Opaz0os, MWHOPHER T-annene yeenm-
UMEZST WAHCE! NOPEUKEHWA B CXBTKE OT DEYX 00 TPEX pas
B IABMCHMOCTH OT 3THHYSCKDA NDUHAANSMHOCTH CNop-
TCMEHE. ¥ MOHMONECKAY HECOPTOMEHDE, 3 TAKME ¥ 80W-
HOOOQLSE, BRWTPBWWY W NPOWTPABLWE COPSEHOBIHMNR,
PAAMMUMA B YBCTOTAN BCTPEUSEMOCTH OTCYTCTEYIIT. 310,
Mo BCEA BEMOUMOCTH, CERIIHO C 3THOTEHETHUSCKHME O00-
GaHHOCTRMA DaHHOH TpYTING — T-3Anent ¥ HEX BOTpEY3aT-
CA EP3AHE DEIKD MMM He BCTPEUIETCR BOBCE, UTD CHMSEET
PUCK NPOMIPaTE COPSEROBIHMA B e0MHodopoTeay Wa-3a
vamumA T-amnenn AMPOHT ¥ MOHTONLCEMY CNOPTCMERDE.

B ceete pawmyx o ponw AMPDN B npoyeccax pecks-
TE3d IHEDTMM QAR NPOEBSJEHMA MOWHEX COKDSLEHWRA
CRENETHRX MEww [10, c. 2108], CTaHOEMTCA ROHO, NOYEMY
CHMMEHHME KONWYECTES SHTHEHOTD HEDMEHTE ¥ HOCUTENER
rewoTHnoE TT M CT HeraTHEHD BAMAST HA COPEBHOEITEML-
HYH VOMEWHOCTE equHobopuss. Mo Boel BRmMsoCTS,
HOCHTENM GaHHEX FEROTHNCE OONaganT MeHBWHMK CRO-
POCTHEIMH W CANOBEEIME KSUSCTESMM, N0 CRAEHEHMID C Mo-
MOZMTOTEMA N0 MCE0OHOMY annens, Muwysw nomeaHwe
GricTpee BOCCTAHABNWERNT YpoReHe ATd 23 cusT anak-
TETHOM AHAXPOOHOTD W IMAKOAWTHYSCKOND MYTEA IHED-
rETHUECKOrD MeTabomaama [4, o 5946 3, . 31, uTo EasHo
B YCAIOBMAY THIHEEOM TMNOKCHM, XEPaKTEDHLD AR Tpe-
HMPOBOUHON W COPEEHOEATENEHOA QEATSABHOCTA E0W-
wobopyes. BucoMMA YPOBESHE CHNOBERX BOIMOHHOCTEA
M CNOCOGHOCTE MPOTHBOCTOATE MEWEUHOMY YTOMIEHAKD
KPafHe E3#HE QA BOEX BMOODE SgMHOGOPCTE, NO3ToMy
SAKTOPR, CHIHAKIWWE OAHHBIE KEUSCTES CMOPTCMEHOE,
NAMHTHPYIOT COPEEHOEITENEHYR YONEWHOCTE [3, C. BO3)
MpencTAEMTENN WIPOBRX EMOODE CNOPTE JSMOHCTRMDY-
KT OTPMUATENEHEA OTGOD MO MHHOQHOMY ARMSm0, YT
MORET CEMISTENECTROEATE OO ofWes orpaHHYNBIMIWEN
DEACTEMH T-AMNAMA K3 CRODTHAHYKD YCNBWHOCTE [3, . 31;
4,c.506; 7, . 58]. MccnegosaHne emmrHRA C34T-zameHrl Ha
MOKIIATENMN SHEHUECEDA paboTocnocobHoOTH ¥ dyThonm-
CTOR BRABHNW 3C00UHaLMan T retsoTing © NoE b EHHEMIA
CHOPOCTHEIMEA KIUSCTEAMMA CNOPTCMERDE (CNPMHT Ha 10 M)
I4, . 596)

Pe3ynkTaT NPOBENEHHOND MOCNELOBEHMA O ENMAHWK
C34T-nonHMMopSW=Ma Ha COPEBHOEITENRHYID FONSWHOCTE
SIWHOGOPUSE NO3EMIAKDT OGOCHOBAHHD MPEONONHEHTE,
yto T-annene AMPOT NUMETARYST COpEBHOBITENBHYH
VEMEWHOCTE MY#UMH ITHHYSCKNE DYCCHME M anTafueE,
IAHAMAEILMECA eguHoGopcTEamA. Tamme ofpasom, Ha-
neume y cnopToweHa T-annens (AMPD) *T) momer paccma-
TPHBATECA KAk §arTop, KOTOPMHA GYIST OHE3MBATE HETE-
THEHDE ENHRHWE HE PE3yLTETH COPeEHDEIHWA E Gopebe,
M0 CPAEHEHWED C HOCHTENRMA JEVY WO0IHLED C-annansi
(AMPDTCC).

Jamnsouenme. HesoToOpRIE W3 MyTALWA, NPHCFTCTEYR-
WM B TEHOME, MOTYT IHZUHMD CHUMETE GHINUEIHHE KE-
USLTEE YENOBEKS, UTO HENIGEHHD CKBILEISTOR HA CHIDKE-
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HMM CNOQTHMEHEX pe3ynsTaroe. DOuof M3 TAEME MyTaLWA
AenAeTA C34T-zamena AMPD). MuHopHuR (Gones pen-
EMA] BADMAHT AMMWTHPYET COPERHOBATENEHYW YCMEL-
HOCTRK CNOPTOMEHE-2MHOB0pYE, & Hanbonee npegno-
UTHTEMEHER IR 33HATHIA Gope/Gof aemeTcA CC-resomin
YarToTH BCTREUAEMOCTH TEROTHIOE, BHABNEHHRIE ¥ CTIOD-
TCMEHOE TPEX DOCREQ0EIHHEXE MOHO3THHUHEX BERBODOK,
CEHJETENLCTEVIOT O HANWUMM ITHOTERSTHUSCKMY DaInM-
YW, BOTOLE TEHHE MOMYT GETE YUTEHE NPW GOpPMEpD-
E3HWH COCTAER COODHLD KOMAHL W NOATOTOEKE K OTBET-
CTEEHHLIM CODSEHOEAHWRM.

HoonegoEaHWE ELNOMBEHD NPH $WHAHCOEOR nog-
gepkEs PO (mpoesTed WENE 17-26-03004-0MH 1 18-55-
94015).
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The article is devoted to the study of the molecular ge-
netic determinants of a competitive sucoess inwrestling on
the example of the athletes from three sthnic groups. The
aim of the presant paper was to study genetic salaction in
the potymaorphic system of the AMPD1 gene (rs17602729)
and its influence on sports achievement and competitive
success in wrestling. 781 individuals betwean 18 and 30
years of age participated in the research. The surveyad
participants belonged to one of three sthnic groups: Rus-
sian sample: 92 non-athletes, 226— wrestlars; Altaian sam-
ple: 167 non-athletes, 96 - wrastlars; the Mongolians: 55
non-athletes, 145- wrestlers. In the function of the source
of DNA were oral mucosa samples. The OMNA isolation and
genatyping have been made in LLC Lytekh laboratory,
Moscow. There were significant differences of genotype
distribution between three studied ethnic groups (Rus-
sians, Altzians and Mongolsy. The T-allelehas never besn
found among wrestlers and the control growp from Aon-
golia. The comparison of the distribution of genotypes
of adenosine monophosphate deaminase 1betweaen the
sports and the control subgroups hasn't shown statist-
cally significant differences for any of the sthnic groups.
It wias shown that the minor T-allele of the AMPD1 gene
had been mora commaon among the athletes who lost the

competition.

Bied | 2018

Thus, T-allele limits a competitive success of the Rus-
sian and Altai wrestlers. This molecular genstic marker
may be considered as a factor which negatively in fluen-
cias the results in wrestling competitions and can also be
taken into acoownt during the formation of naticnal teams
for the participation in intemational competitions.

Keywords: AMPD1, sports selection, competitive suc-
cess, wrestling, ethnic groups.
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COJEPAEAHHE

baxorduna B K. KoBECTHTYIHOHATEHAR AHTPOOOIOTHE H HIpobIeMEl

3BOMMIOUHE genoeeka B Tpyaax EH Xprcandoroi

Bayesuy B A A Heuwa OB HenonpiosaEHe CESTETHOTO BOSPAacTa E
HCCTIEJOBAHHMAX POCTA H PasBHTHA JeTeH H MOJPOCTECE B PAasHEDX

IEOMOTHYSCERY VCIOBHAX

bey JIB. KoBCTHTYOHOHANBEEIR ACHEET HIVIEHHA TOPMOHATEHOTO
CTATYCA JEIOBEEA

bondapesa 3.A4., Jadopoxcnas JIB., Nowswosa H.A, Ioduna E3.,
Maxamn AB., Ilonosa E.B., bepesuna I A., ['Nndesvaa J1. Accompanmas

T/A-momavopdasMa reHa FIO ¢ makomneHReM #Hpa B Pa3IHIHEX
ITHHAUECKHX IPyIIax

Eyacunosa AT, bepesuna H A, Ilepepea E.B. Hyperostosis Frontalis
Interna — mpH3HAK DOXRIOID BEOIPACTA HIH BEEAHEATOP obpaza SH3HE]

Evpwosa B.H., Bymosckas M.JI, ©edenox HO H. [lammmesodi HEEDeRC H
IHYHOCTHEIE PAVIHGHA VPOBHA ATPECCHH, SMIIATHH H TPEBOEHOCTH ¥
POCCHHCKOH MOIOZEsH

Bopomyosa EJI Bepxmemaneonsrmuecime Bemepsl Eak BCTOUHHE
HEJOpMAITHE © COMATOTHIE #HEHITHH JOBCTOPHUSCEOTD ODIMEcTEa (mo
MaTepHATaM cTofEEH Argeeso KypceroH obaacTa)

Boponyosa EJJ Mopdonores IooaTEH OPEMATOE B CBA3H C QyHIUHEHR
TPYIHOH KOHETHOCTH (OO OCTeOCEOMHIecF M JAHHEIM )

Tyvowesa JOFK  PHIFONOTHISCEHE ACHEETH KOHCTHTYIHOHATRHOH

THITOTOTHEL

Jdobposoneckas MB 0O MeToOHUEeCIHX DOIXOJAaX B HIYIeHHH
TOPMOHANMEHOTO CTATYCA M0 DATECAHTPOIIOIOTHIECKHM MATEPHATLAM

Apobsiwescrkui C.B. [lponcxosgenne apcTpanon HOH packl
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Accompauna T/A-nmoamvopdasma reda FI0 ¢ HakomLIeHIEM HHPa B
PA3THYHBIX THHYECKHIX IPYONAX

Bormapeea 3.A%, Jagoposman JILB.! Xomaroea HA ! Tomema E3.°,
Maxammm A B ITomosa E B, Bepesmma T A *, Tvazermaa J1°

! HIH = Myzeft aerpononores MIY emess M B. JTomomocoea, Mocksa, Pocens
' xad. aEaromeEm E GEomorEMeckod amTpomonorem PTVEECMeT (TIIONMHEE), Mocksa,

Pocoms

? padh. dHIEIECKOTO BEOCIHTANES H CIOPTA, GHIHONOTHEE H 030[EACEOCTH ENIHEIe TeMLEOCTE,
Top=o-AvTaicsms [ ocygapeTeesmest yErEepeETeT, | opEo-AnTaics, Pocoms

4 [lxoma ERCIETs COOCPTEEEONG MACTEQCTEA — OEHTp CIOPTEEECH DONTOTOBEE COOPHEEDC
momann P. Avrair, [opeo-Avrrascs, Porcss

* HammoEameERE HECTHETYT EIETecKol EYILTVPEL ¥ 1aE-Batop, Moeroms

Exerognoe yBelIHUeHHe UHCIA JIHOJeH ¢ A30EITOMHEIM BECOM IO ECEMY
MHEpPY NO3BOIAET IOBOPHTE ¢ DAHJEMHH ORHPEHHL, HIH IMCDATEHOM ORHPEHHH
genopenecTea «globesity». Ha cerogpammmA geEs H3IBECTHO DOMBOIOE THCIO
MYyTallHH, ACCONHHPOBAHHEIX ¢ OpedpacOoIo&eHHOCTRID E Habopy Beca H
ozmperneM (Tanaka et al., 2013). [lonAreHHEm xapakTep o#HPeHAR OCIOAHILT
OpOTHOS HEAHERAYVATRHOR IpeIpacloloeHHOCTH H TpebyeT DoHCKa ETFTeBEX
TeHOE, DOMHMOpdHIM EOTOPEIX B HARDOABIIEH CTEOEeHH ONpegetieT
TeHeTHIECKHH KEOHTPOME HAN HabDopoM #EBEpoBOH Macch (Mudoz-Yafiez et al.
2016). OgaEM HI MOTEEYISPHO-TEHETHIESCKHX MAapEepOoE, ACCONHHEPOBAHHELX C
PHCEOM Pa3BHTHA OXHPEHRA, IB1deTcH [/ A-3aMeHa B DepBOM HETpoHe resa F10
(fat-mass and obesity-associated). lleasso HCCTeZoBAaHHA SBEIATOCH HIYVIEHHE
accommamsi 1/A-pomvopdazMa rega FTO ¢ ypoBEeM HAKOILTEHHA FHEPA B TPeX
ITHHUECKHX TPYIOAX (MOHTOJIEL, EAMERH, ATTAHIE H PyCCEHE).

[Io KoMmIeECHOH AHTPONOTEHSTHIECKOH OporpaMMe DbUTH oOCIeI0BAHE
E3pOCIIEIe MY#IHHE H HeHmEHH (oT 18 o 45 net). H3 aax sTEEUCCcKHe pyccHe
120 =memoEek. 3THHUECEHe MOHTOIEL 0 9emoBek, 3THHYeCKHe amradmer 120
TeN0BeK, ITHHYeCKHe EAMEIEH 30 wenoeex. OneHEEy TomorpadHH H EOIHIECTEA
#Hpa IPOBOJEIH OPH MOMONTE EMacCHIeckHE ANTPONIOMETPHISCKHE MEeTON0E H
MeToda OmoEMmemaHEcHore aHamEsa (BHA) xoummoEeHTOB cocTaBa Tena
legorrmmpoearme npoeomamE B 000  Jlatopatopma  «wllmrexs. Jna
CTATHCTHIECKOH 0OpaboTEH JaHHED OHUTH HCOOIBIOBAHEI HeNapaMeTpPHIECKHE
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EpHTepHH: | . kpETepan Marsa-Varen B Kpackena-Vomrmca.

PazmmAs B wacToTaX BCTpPeTaeMOCTH TIeHOTEmOE FI1O B uUeTHIpex
NOOTPYINax oDCIeJ0BAHHOH BRIDOPEH ABIAIOTCA CTATHCTHISCKH JOCTOBSPHEDMH
(=942 df=6 p=0,00001). Hambombmas 9acToTa BeTpegaeMocTa T [-reHOTHIA
rega FI0 (62,0%) cbmapy#eH B HDOITPyINe MOHTOIOE, A HAHMEHBIIAR — ¥
agraimes (3,7%). Hapbompmee womEwecTB0 HOcHTeneH AA-TeHOTHOA
obHapymeHo v arraAnmes — 34.9%. Taxem obpazoM, coOIMacHO DOMyIeHHEDM
Pe3VIETATAM, HAHCOMe: OpefpacOOIOXeHHBIMH E HaDOpY XAHPOBOH MAaccH
ABIAKITCA ITHH9SCKHRE adTainsl. [Janee ORI NpoBeIeH AHATHS accommamas T/A-
moMEMOopdHIMa TeHa, ACCOUHAPOBAHHOTD C 3HPOBOH MACcCOH, ¢ TonorpadHeH H
EOQMHAeCTEOM #Hpa. DHe 3aFHECHMOCTH 0T 3ITHHUECKOH IIPHHALIERHOCTH
HOCHTENMH AA-TeHOTHOA JeMOHCTPHPYIOT HAHOOIBRIIee ENIHUECTEO ZHHPA,
paccuHTaHHOE Do pesyaeTaTaM BHA a Tarse Copmye TONDEHY KOXKHO-
FHPOBEDL CETAJOE H OOXBATHEIX pasMepoE. B To EpeMd Kak HOCHTEIH JBVE
HCXOJHEX AITeTeH AMERT HARMEHBIIHE SHATSHHA VEASAHHEDL IPHIHAKOE.

Taxam obpaszoM, OEUTH OOHapyEeHE ITHOTEHETHISCEHE OCODEHHOCTH B
TACTOTAX BCTpedaeMocTH reHoTEmokE rema FI1O. H ayTanTtERE A-amiens
acCOUHHpPOBAH ¢ PHCEOM Habopa Beca H pasEHTHEM OBHPEHHA EBO BCEX

GEEJI'E,I[DHE.'EE]:DL STHHYECEHX PV,

Heeaedosaune moddepreane cpanmamn PSHEIH N 1530900258
wllpedpacnotorceHHOCME K ONCHDEHNID ¥ COSDEMEHHOND S3POCAOI0
HACETERMA 6 PALTNYHBYX IMHNTECKIX JPYNNAY, NDONCHSAMOWNX Ha
meppumopun Fxenon Cubupu: 2eHEMNNECKNE, CONNLTEHO-IKOHOMNNECKTE
i IREToINTeck e achermens i N I 7-26-03004L-0NH w P nzuneckue wowduynn
COEDEMENNLEY  Jemel, NOSDoCMESS N MOTOdENCH &  KOHMISECHE
IMHOEHEMUNECKILY,  CONNLTBHO-FROHOMUEMECKNY N INOAOINYECKIX

axmoposs
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iccaesnsaTennckEi meamnnck ynaneponreT msl HUH [isporosas Mnnapasa Pocous, Mocksa, Pocons.
Crofmma Hamanue Asexcampponma - 3p sezn. mayvk, opofeccop OIBEOY  BO wfocomBiocms
RO RIS BocneomTensckRil senmpmcsmil ymesepourer mse HH. Duporosace Mumsopasa Pocous,
Maockna, Pocoas.
Tarapuwumk  Angpedi  Anexcangposws - acmepant, ©UEOY B sPocomficodi  mmumosn.im
uccaesnsaTenLckEi meampnnck ynanepenreT Bsl HUH Naporosas Mmnnapasa Pocous, Mocksa, Poocona.
Pymoscxwi EC. = crypenr, RUEOY BOD wlfoconibcemi rocynaporsenmil ymusepouteT quonmecknd
EVILTY], COOPT, Mieoaess 1 Typaase Muncropra Pocown, Mooes, Pocons

DHINYECKHE KOH/IHIHKM CTYJIEHYECKOI MﬂJ]ﬂ,.'.__I.,E‘JEH
MOCKBBI H ¥JIAH-BATOPA: ﬂ'IDF{DﬂJlﬂI'H‘-IEfHHH "
I'EHETHYECKHH ACIIEKTHI

3. A bowpapesa, 'L B. ?.a;mPomHaﬂ, 'H. A. Xomaxosa, 81 T'yunermaa,
E. 3. N'oauna
CHHET u Myvseti aumponcnose, Mocxkea, Poccus
‘@rEOV B ePoccuticxuti 2OCYOIPCMBENHBHT VHUSEPCIEn PuTiteckoll KRTemypal,
cropma, sotodexcu o mypuzwas Wincnopma Poccuu, Mocxea, Poccur
" Hayona terbt f BRCIHU GUINECKON KV TRV

Obcaenosano 208 aofposonsucs 8 goapacte o 18 ao 24 ner — cTVACHTOR COOPTHEHOID
faxynsTeTa MOCKDECKOrG rocyapCTECHHOND NERAOMHYCCKOrD YHHBCPCHTETA {44 KeHum-
HEl 0 EE MYSMHH, ITHH9oCKRE pycckne) 1 HaunoHansHore HECTHTYTAE (Ingccroil KyVaeTy-
pat {19 EeHHE 0 57 MYHRYHH, FTHRSSCKHE MOHMONE). B peayikrare nposcacHHOre ohcne-
ADBAHNA, MLl MOGECM CACIATE BLIBOJ, 9TO ITHHYCCKME PYCCKHME NCMOHCTPHPYIOT (Mulboime
IHAYCHAA NPOAOILHEX M NONCPEHHLX KOCTHRIX PAIMEPOE, TOMIA KAK MOHIOAL XapakTepH-
IVIOTCA OOALIIHMH THAYCHHAMH OOXBATHRIX PAIMCPOE TENa M TOAINHH KORHO-EHPOBBX
cknanoe. A-annens resa FTO obyenoeaneaer Goibio: HAKMUACHHE BApa Y 00CIcI0ELHH B
CTYOCHTOR MYSHH BHC 3ABHCHMOCTH 0T WX ITHHHCCKON NPARAICKROCTH.

Knwouessie cioga: GHONOMMNCCKAR SHTPONOIOMHA, PEEMCPS] TEIA, CTVACHTE, MOKIOILL,
ITHHMECKHE PYCCEHE.

AKTVANLHOCTE. [Ipobnesa B3aHMOASHCTERA H BIAHMOOTHOIIEHHA Yen0ne-
Kd H Cpeibl OCTAETCA CaMoil aKTvaneHOl 404 COBPEMEHHEIX HAVE 0 YenoBeke.
MokHo G€3 npeyBenH4eHH] CKalaTh, YTO HIYYEHHE CORPEMEHHEIN TEHIEHIHI
COMATHYSCKOrD PaIBHTHA AeTel, NoApOCTROR H MOJOAEKH B PAVIHYHLIX YCI0-
BHAX OKpy#aomed cpensl OCTAETCH OJHHM W3 BaKHEl MY npHopHTETOR (HO-
noruyeckod antponoaorau [1, 2, 3).

Lleasw Mechel0oBAHHA ABISETCH CPABHHTENLHEID aHATHI MOpPOIOrHUe-
CKHX XAPAKTEPHCTHE B MPYINAX CTYIeHYeckod Monoaesn rm. Mockeel 0 Ynau-
baropa, a Takae nouck accoumaumuii T/A-nonumopduzma rewa FTO ¢ nokaza-
TENAMH EKHPOOTIOHKEHHA B JAHHEIX MPYINAX.

HenetyeMeie H METOML HCCIEI0BAHEA. Boero no KoMnaekcHoil anTpo-
noredHeTHYeckoi nporpasse Gu0 obcnetorano 208 pobporoisier B BOIpacTe
or 18 go 24 ner — cTYASHTOR CIOPTHRHOID (akyasTeTa MOCKOBCKOTO rocyaap-
CTBEHHOTD MEIArOrHYecKore YHHBEpCHTeTa (44 eHMHE 0 88 My#4HH, THH-
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yeckHe pycckde) W HauwoaneHoro HHCTHTYT2 duandeckoil kyvaeTyper (19
MEHIIHH H 537 MyKYHH, STHHYECKHE MOHIMOMEL). beilo npoBeaeH0 MeHOTHIHPO-
panue no T/A-zamene FTO. lna ananuia painiusii B 4acTOTAX BCTPEYREMOCTH
FEHOTHNOE ObIT HCMOMLIOBAH KPHTEPHI f, AHAMHI MEKTPYNIOBLIX painH4mii
NPOBOIIIN NPH NOMOWH kpuTepHes Manna-YuTHe u Kpackena-Yonnuca.

Obcyxnenne peayiasTaTon. CpapHHTensHBI aHaNHI BLISEHI PAA JOCTO-
BEPHEIX PAITHYHil B MOPHOIOrHYecKHX 0COOSHHOCTEY MOHMUILCKHY H PYCCKHX
CTYAEHTOR, NPodeccHORANEHO JaHRMaRXcs cnopros. [lo nokazatenam aam-
HEI Tena, ofXBaTa AroaHIl W Geapa, a Tak#e JHAMET]P M€Y PYCCKHE CTYIEHTR H
CTYACHTKH NPeROCXOIAT CBOHX MOHMONLCKHX CcBepcTHHEKOR. [lo nokazarenam,
XAPAKTEPHIVIOUWIHM EKHPOOTIOMEHHE (TOMIHHAM KOKHO-KHPOBLIX CKIAT0K HA
KOPOYCE H KOHEYHOCTHAX) MOHMOABCKHE CTYIEHTH H CTYIEHTKH NPeBOCXOIST
ofcnenopaHHeX B r. Mockee. AHATHI 4acTOT BCTPEYAEMOCTH renoTanos FT0,
A-annens KOTOPOre acCOLHHPOBAH ¢ NOBLIIEHHEIM KHPOOTIOKEHHEM, BRISBHI
NOCTOBEPHEIE PALTHYHA MEHIY MOHIOMAMH H PYCCKHMM, B MOATPYVINAX MyHK-
YHH H #eHHH. Tak gacTora BCTpevaemMocTH l-annens B rpynne 3THHYECKHX
smoHronos 70%, v pycckux — 30%, 4To CBHAETENRCTBYET O ropaino Gonkumeil
NpeIpacnoIKeHHOCTH ITHHYECKHX PYCCKHX K HAKOMIESHHMID KHPA, JeTepai-
HHPOBAHHOH JaHHBIM reHoM. AHanu: accounauuii FTO ¢ nokasaTenaMy xupo-
OTINOMEHHA BREABHI JOCTOBEPHEIE PATTHYHA B NOArpynnax Myxyis. Hocuremm
I'T-renoTHna (H MOHIMONB H PYCCKHE) JEMOHCTPHPYIOT QOCTOBEPHO MEHBIIHE
THAYEHHA BECA TENa, TOMIMHH KOKHO-KHPOBLEIX CKNAM0K HA KOPNYCE H KOHe4-
HOCTAX, A TaK#e O0XBATOB TATHH H A00JHLL

Brinoae::

1. Cryaentad cnopmieneix akynaereror r. Mockem # Ynau-Baropa ornm-
HAKTCA N0 KOMIIEKCY MOPMPOTOrHYeckHX XapakTepHCTHE. JITHHYECKHE pye-
CKHE IEMOHCTPHPYIOT GOMBIIHE THAYEHHA NPOIMILHLIX H MONEPEYHBLIX KOCT-
HEIX PAIMEPOR, TOTAA KaK MOHMOIE XAPAKTEPHIVIOTCH GONLIIHMH IHAYEHHAMK
OOXBATHRIX PATMEPOR TENA H TONMIMH KOKHO-KHPOBLIX CKIAM0K.

2. A-annent rewa FTO obycnornueaer Holkllee HAKOMIEHHE XKUpa ¥ ob-
CHEJOBAHHEIN CTYIEHTOB MYHEYHH BHE IARMCHMOCTH OT HX ITHHYeckoll npu-
HAUTERHOCTH.

baarogaprocTn. MocneqopaHie BRIMOIHEHD MpH QGHHAHCOBOH Nojgep#Ke
P H (rpanT Nel 7-26-03004-00'H\18).

Concor ANTepaTypel

. Tvrenwan B.A., Hekarek [ B, Knoukoea C.B., Anexcessa H.T., INoromscaxoea
H.B., Paccyaosa M. A n gp. HononssoEaHHe METORE KOMILIEKCHOH SHTPONOMETRHE B
COOPTHEHGA W EIHHHYOCKON NPAKTHES. MCTOAHYCCKHC pekomciiaunn. Mocksa,
201E. 64 c.

2 Hukwrwnk b, Yasa C B, Poreosa EA | Asmwzbersn A, Tunmenn HC
Abpamosa M_A_ ARTPONOMETPHYCCKHI CTATYC COOPTCMCHOE PasHOl COCIHATHZALIHNA
H EEamddiekanpy. Yueusie samdced CIIGEMY ww. agan. FLIL TTagnoea. 2000 T. 18,
Ne X C. 9899,
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3. Hukwreok B, Muaunikace T, Knosxoens C B, Anexceesa H.T., Tumowmenrn
K.T. Ponk auTponosMcTPHYCCEOND METOIA B OUCHKE HHINYCCKOND PasBHTHA acTeli 1
NOAPOCTEDE B HOPME H Naroncrii. AypHaT aHaTosul o rectonaronorwn. 20014 T, 3.
Me 3 C 914,

Creyemnen ofi ammopax:

lsonpapena Tneompa Anescannposmz - aeEn Geon mave, m@yumddi corpyouex HHH v Myoes
mrrpomaerien PTEY B aldocooscodi rocymaporsenmaii yimpnepoemer mu. M. B Jlososocosas, Moocna,
Pocoes

Zagpopoaons  Jhoguana Basmopomm - oy, Geon maye, m@yumddi compygnee HHH o Myoes
arrpomaerien STEOY B aldocoosoodi rocymaporsenmaii yimnepoemer mu. M B lososocosas, Moocna,
Pocoes

Xommeosa Hpma Ammoowesna - s Geea. mays, senymeii naywmad copryamas HHE o Mynes
aurrpomnerien EUEDTY B0 aMockosoomi rocympomsennugi yimsepoarer . MUB Jlosomoconas, $Mocxna,
Pocoes

Myeaerua Mxarsacypon — kana. oo, mayk, Hamsonannmai secramyt gooreeceail oy,

Nompmm Exena 3mmsLemia — g=p Gwon. m@yk, mpodecoop, sexynmil mayamsii coprymmm HHH 8 Myoes
aurpomnerien ST BY B adMoceosood rocymaporsenmaii yianepoemer ma. M. B lososocosas, Mocxna,
Poocows, mmegymouas cahegpoli amarosman o Gnonorreeckoil ampoponoran BUEDY B0 aPoocaibcon
MCYIAPCTRCHILIE  VIRBCPCHTET duOEMeckndl EYIRTYPMW, CIOpTE, S0a0aewE B Typumsas  (CIOVTIR)
Mumcnopra Pocona, Mocssa, Pooons.

EWE PAS O JLUIHHE H MACCE TEJIA

B. I1. I'vGa

LIrEOY B s Pocoufickul 200VOapCmEsiiblll VHUSEPCUMEN (RITVGECKON KVIBRVDE, CROPNRG,
Maaodesct w mypuzsas (FLIOCTHOR] Muncropma Poccuw, Mackea, Poccus

Macca Tena SENSCTCH HHTETPANBHEIM NOKA3ATEACM, CKIATHBAMKUIAMCA H3 BECA OPraHoR,
NPARALICKMINY K PATTHYHEM CHCTCMAM, KOTOPLIC HEOIHHAKORD PCAMHPYIOT HA PaRIHYHLIC
TPCHHPOBOMHEIE HATPYIKA, HIMCHAS CBOC CTPOCHMC M Maccy. B nocneanne rofsl agTyats-
HEIM CTEA BOMPOC HE CTOALKD O NPHROCTE MACCH TENA, CKMILKO O KOMIOHCHTAN, 38 CHET Ko-
TOPRIX OH NPOHCXOANT. ECIM NpHPOCT OCYINSCTRARCTCA 38 CHCT RHPOBOH MACCH, TO 3TO Bhl-
ILIBACT TPCEOrY ¥ Bpasicil, BRICKATREIROMIMK ONACCHAS, YTO PACIIHPCHAC TPAHHL BOTPacTHON
HOPME! BECA TElA MOKCT NPHECCTH K Npodacsas ¥ MM, HMCKEUIHE NPeAnaToaorue B ob-
MCHHEIX MPOUKCCCAX H KOTOPEM Heo0XO0AMMEl 3aHATHE newchrodl duamecoil KvasTYpoil.
Koanaecteo Actedl, ¥ KOTOPERIX MACCA TERA NPCBRIBACT CYICCTRYHRMIMNE HOPME 0 RKHPOBOI
MACCE, CHCTOIHO YBCIH4UMBAcTCA. CEAZAHO 3TO HE TONEKO ¢ MMOOIMHAMBCE, HO B © HeoDa-
AIHCHPOBAHHLIM MHTAHRCM. YBCINYCHAE MACCH TEAA CONPOBNEIICTCA CHIGECHHEM OTHOCH-
TeAbHOH cHael ey, CoMeTaHne GUSHEN JUTHHE TEIA3 W Er0 MACCH SEAKCTCH ONOPHEM Mi-
TCRHATOM MPH HATHAYCHHH TPCHUPOBOYHLIX HATPYIOK. TpeHcpas M yMHTCIAM duandgeckoi
EVALTYPE HCOOXOIHMO CACOMTE 33 AMHAMHEOH 3THX nokazarcaci, 4Todsl Hibcars nope-

TPCHHPOBOK NPH HeBEPHOIE OUCHKE AHTPONOMETPHYCCKHX NoKazarencii.
Kmouesnle cA0BA: BCC, MACCA TEAA, AINHA TEAA, TPCHHPOBKH, JHPOBAR MACCA.

Kag el BHA cnOpTa NpelbdBAfeT cneuddHueckde TpeboBaHHMA K Teno-
CAOMEHHI0 cnopTeaena. K uueny BamHEIX nokasateneil cneayer oTHECTH MOp-
fponoryueckie MPHIHAKH, TO &CTh BEC M POCT cnopTeMena. ToTankHee patMephl
XAPAKTEPHIYIOT MPOLECCH POCTA H PHIHYECKOTO PaiBHTHA YeNOBEKa, a TaKKe
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TEo s 1M MPaEamAE ASI-ec ol 1T YRR
Theary and Practice of Physical Culture

BO3IPACTHAA QWHAMHHA DYHHLMOHANBHLLX NOKAIATENER
[OETER W N0JPOCTHOR MOHIOMHK

Kaumsnar Suonorudecks vayk Mywparmaa Nxareacypsn’
MOHT OMECKHA HALMOHANEHE MHOTWTYT SUIHECKDH KNETY P,
¥nawBarop, Mowronus

YIK/UDC 796.01:612

Kmoyepsie cnoBa: QyMKUMONENEHLIE NOKA3ATENM, O8TH
M NOOPOCTIH, A0TADHANEH0S JARNEHAE, JHHIWOMETIHA.

Llens conenoeamig — onpanenaHng dy HELMOHANLHEE No-
kazarencil naTed M nogpocTkon MoHronM9.

MaTooMKa W OprauWzaumMa Hecnegoeadns. B obonenoea-
HMW yuacTeceank 7113 petell w nogpocTeos 8-17 net Modro-
NAW, ONPELRMANKCE NOKAZATENA $YHKLWMOHANLHOTD PaIgnTe.
NMkoEaR O6LEMHAR CKOPOCTE BuOMMA iﬂ[ﬂuh. CHIA CHATHA
KMCTH NPAE0RA W NER0MH DYKH, CHCTOMMYECKDS W IMACTONMYECKDE
apTepHansHoe gasneme (ANC W ALL), YacToTa CepOeyHsl Co-
KpawWeHHi (4CC) e cocToRmme nokos [1].

PezyneTaTel HCCNENoBaHAA W WX obcymneume. [luko-
39 OfLEkHAR CROpOCTE Bwnoxa (NOC .n.-L Pegynetatd guc-
MEPCHOHHOND SHANKIA NOK3ILBA0T, YTO0 C BOIPACTOM (Kpome
14-15-neThin: ioHowad u 15-16-neTie: neeywes) y oficnano-
BaHHED: naTel W noppocTkos 0f0ero NoNa BUpAKEHO NOCTOREM-
HO aHauMmoa (p<0,05) yeanmyawme nukosci ofLamMHoR cropo-
CTW dropeHposanHore exnoa (M Dﬂw.]. MPMYEM § MENLYMEDE
3TOT NPOUECE MPOTEkaaT ¢ GoNbLISHE HHTEHCHBHOCTHD.

Yro kacaeTcA npuiaskd pacCMATDHEASMOrD NOKZIATENA,
TOY MANLYMKDS HA BCEY OO0BKLN MMTEpRANAY, KpoMe 14-15 ner,
HafmonaeTc CTA0MNLHOS 20 YEaNMYeHHE, Y EB0YEK X8 POCTO-
BOA NPOLSCT PABHOMEDHO MPOOIKAETCA KA BCEM BOZPACTHOM
nposexyTee oT 8 o 17 net

Cna cramia kNCTER, MamaHaHMe JHAYEHHA CHI CRATHR K-
CTEil [y MORTONLCKIE AETER W NOPOCTEOR HOCHT TOT X8 Xapak-
Tep, 4To M wameHennd NOC, ., TO BCTL NoKa3aTant PABHOMEDHO
YBENHYMBASTCA C KAKLIM ronom (p<0,05),

MakcmansHan npifiamka nokazaTena y nHoLeR 33dwkeHpoas-
Ha Ha wuTapaana ot 16 no 17 ner u aocTwraar 6 kr/rog AnA obeu
py. ¥ eeyiuek Noronoean Npadanka CHNk CRATIA MIKCHMANLHA
g 11-12 et v goctwraeT 2,2 kr/rof, a g 16-17 neT- Bcero nwe
1,3 ¥r/rog, YT TAKKE MOKET BaiTh CRRIH0 C YEENMHEHMEM EDEME-

AGE-RELATED DYNAMICS OF FUNCTIONAL INDICATORS
[N MONGOLIAN CHILDREN AND ADOLESCENTS

PhD Gundagma Lkhagvasuren'

'Mongolian National Institute of Physical Education, Ulaanbaatar

MocTymana B pedaswan 01.11.2018T.

Nef apTEpMANEHOR CUCTEML MMEIOT COBCEM ODYTol Xapaktap
No CpagHeHio ¢ NOC_ W UHamoMeTpei kuetel. Tak, apre-
DHANEHDE J3BNaHHE fﬁ:’]],[]. ANN)y mansumece ot B oo 10 ner
MOAETHYECKM HE MIMEHAETCA, YEEMWMWEAACE CkaukoofpazHo
c10 oo 13 wc 16 go 17 net(p<0,05). Ha npomasyee 12-13 net
npwzHax crafuned, mexgy 13 w 14 rogame, Hanpote, no-
HWCKAETCA, BHOBL cTafunMaupyacs K 15-16 ropam ¥ meaousk
c8no%netwc 10 no 13 net ofuapyxeda ckauoofpazHan npu-
fiaeka (p<0,05) apTepUanLHOrD NARNEHMA © HEZHIMMTENLHEIMIA
HIMEHEHWAMK LaHH0rD nokasarana a 13-14 net (B cropody no-
HIkEHHA) W 14-16 NeT (2 CTOPOHY NOSHILISHIA) © NOCASMyLEHA
ero cTafunuaaumed. MakcumansHue npwiaskW nokazatensid
APTEPHANLHOMD JAENEHKA B OGCABOOBAKHON MPYINE ACCOLMM-
POBEHLI C HACTYTINEHMEM MySepTaTHOrD CKayka, YTo XapaKTepHo
W [NA YT FPYON [2]. YacTora cande s coxpauiedi (YCC)
CHWKAETCA W CTA0WNWIMPYETCR Y MOHMOMLCKI [ETER K KOHLY
WKONEHOroeoapacTa. B yacTuocT, y Mansumkoec 8 a0 10w oco-
Benkn v neacuak © B oo 11 netYOC NpakTHYaced He MamaxReT-
CH, NOCTENEHHD CHUXAACK Ha npomesyTke 12-15 wm 11-15 ner
¥ WOHOWER W OeEyWeK COOTESTCTEGHHO, MOCNE YErD MpW3HaK
CHOBA CTaBunuanpyeTca.

Bupone. B 210 MOKHO 0GLACHATE OBLMMM NDHHLMNAMI
OPMMPOEIHNA EYHKLMOHANEHLD, CHCTEM B OHTOTEHE3E - Mag-
HuM CHCTEMODOPAZVIoWMN GaKTapoM MR HIG CIVEMT Nonaa-
Hedfl A OPraHMaNE B KOHKPETHRIR MOMEHT BDEMEHK NPWCNOCO-
GUTENEHLA peayneTat. Tak, NoKa3aTeny CepLeyHo-CoCyIMCToR
CHCTEME BOPMUPYIITCA W CTACHAMINDYIOTCA 00 MOMEHTA MoNo-
BOT0 COZPRBIHMA,

Nwurepatypa

1. Tyxozrwaa 1T MopdodyHKUMOHENEHEE 0cobesHOCTE CTyneHYeCE Dl
MonaaEsd MoHMoniM 8 3EEMCHMOCTH 0T CPRADERDX W MEHETRYECERK
dEETOpOE: AMC. ... k3 Gwon. Haye [ 1. Tyngsraaa, - M., 2009, -
183 c.

2. Codewed B Q. Baneonorwyeckuil MOHATORWHT BeTell W nogpocTecs
B[ Coubes, B.B. Jaiiueea /) Teopwn 1 npakTiEa ©uz. eynsTypa. —
1998, -N2T.- C. 10112

M
co

(AOC. AT H'—IECJ. KPHBEIE DMHAMIKH HIMEHEHWE xaaam— WEhOpMELIR [NR Cesta ¢ EaTapom: mongol_gunde@mail.n
hittpe,/ S teoniya.ru N°1* 2008 S-eapk | Januery

149



TEOPHS

H NMPAKTHKA
@H3NUECKON
K¥bTYPbI

Ex aMecaqHbLIE

HEYHH O-TeoDET HYecKHi
X ypHan, ocHoeal 8 1825 r.,
BX QT B:

- BAHHEIX
Tt
HAYHHOro LW TH POBREHN T
{PHHL;

— O3y QaHHbIX
SHITORIEHbIX

8 [H M HOCKHX M3 gaHMT
EBSCO

neeHeIf pepaKToR
Mepmuna ITY BLILWEEA

Pagxonners;
Anexcainp ENEEP
Caprefl BAKY NEBR
Bnapwmsp MYBA
lMNeoprai MPEL]
Anexcainp KPABLOB
Oner MAThILIMH
Bryecnas MAHOAKH

'ongoss)

epred HEBEPEOBMY
Bragwmup MMATOHOB

WKOB

R;lpuma
BEN
Waldemar Moska
Jerzy Sadow ski
Teresa Socha

Zhong Eumw&

CmeeTcTREHHLIH CEKpETRDE
Ontra D3EPOBA

Wed-pepaxnop TG
CeaTnaHa JyKHHa

Wed-pepaknop Mockea
Nianua AxnpiolleHKD
Japamyioll|We OTHEMEMM
#ypHan=

CeernaHa CEBEPHMHA
Eeretita CEBEFHUHA

MNepesogqMk
Wpuua HOBOCAR

Ha ofnoxike:

oG Topum oo

4 m m mmnmmm®

. Ne(968)
OogaepMmaHNE

YTFA BNEHME PAZBMTHEM :I:IH‘BH'IEGK-EIH KYNLTYFEI M CNOFTA
CE. Smeyrom, B4, Tedumocs, CH. i Kasprw, BB, T -
H Do b 5y 80 230 o 1

[T FRIR-EC R By TR S
WCTOPMR diMIWMECK DN KYALTY Fisl M CI'IDFT.I".
RS & F, HH. -

L L]

¥ F L
A Tueances, 05 Meeapon B 1. W - Hacco F T ¥

BHIADROTHA CIOPTA
AL, Emmcms, [H Boesse, KB, LI
o B sem, DI Ty

™ 1
HHL Wi, BT oLC. v TR

u'-'_,un—h,un-q_,hnc—n lb:ll-_ m-ﬂn—- *
HIL__,M.I_,CA._-,MH—- L-reg . b .
1B HIRC T MaHO THHMCE ' Cy Ao T7- T3 na ke
x
-

TLA, Pommicas, A8, Ll Ly ik
m-mmmm Ty | T30 e,
umuapqm_:a_- = E
HESTHETY 1218 e

I'I'EI'DiI}IlI}I'H'H CTIOFTA

B, Nodcas BB, Weposce B8 W oA ¥ - b
EA.“—;M!..-—,EA. F A, T P =

¥ L TR
(B8 Bpareua, FLE. Crpsme HLA, ¥ F ; k] 7y -

CTIOFTMEHOE MPABD
8. Tercam HLC. Kovoe, O.8. OySy - . TRciHH = LE e Pooom
Wi LLbrorroom A A1

T, Kosrmst, .5, Fuary WL M

dJrHEH"IEEIHZIIIE EBOCTIMTAHMWE CTY REHTOE
AR Dresrmam —-I:—F:'- Ty D08 SO T S Oy ad

EE.“—.HH‘-M”-—.LH_-
S il TR TeHOC i FT R

ﬂn—-ﬂ-,u:-:—,u . .A.II 'ﬁq-lnu— T '_. Py PHISTO, .

AQAMTHEHAR SHIWYECKAR KYNETYPA
ummmn:amum—p VbR Ta B AT

TR i T &0
L T, B i L

e L
EOHCY NETALMA
AB. L HLE. Ly WA o 2

LY. 8 BE

. Kasawan, OUE [T =Y

AT IR T Pl W0 TEAM ~Spiin- T
=TPEHEP= — a & mry LA
AL CEmx . Crarnmece HA. Oresans, AH. Segopos, HA Wenan - = :

= FHTHRE T4
HZ. [-E A Famm - Fos = Tmes

T Fanp HE TH o

IAF_'.I:\I._-.A.D. T L
AH. MEAT 1 BB HE.I

i
&

& T r
E NOWCEAY HOBOMD NPOPEBA
IEH. lemsne, BT ]

a i

I“-".-n-—ulll'rﬂ—-""'A- i = fpe—r
ALK, ‘om i ez

L - ETy ¥

- InpHE-
] I'IDFTd:rEI'I'Fl FERAKLIM

AT Hex 1y $y £ ]

1
B s owoex

A.I: TarmH, H.l"_'l'—
HC. B
HL Ill: -

L0 farecusei, 3 8. Hupuss I "

A.I' |HA. Hep -I'P-l T ¥ : ¥

[TH -t
EA Ty posa ; ; : et

L0, Bomncm, A0, Kanmmn, A0 Y meac, DA - gy F :
Y Lifra
LEE

¥

1
i
i

i
!

Euauazut:

_i
1

AL Knge, OB, Ko s B A - ™o
i it

1N petag
HA AR M e s s e,
HOBRIE BHMIH. .. et s s s s




W QB ETENLRD- KDODWHELWOHHER KEHECTE — figanca YCBOEHWA
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aKpofETHEM, XOpPEOrpadMM, SCTDEAHD-CLEHMHECKM, KNACCHYE-
KM W HAPO/HESE TAHLE, NPMMEHREMER. B WTHaC- 23pobuce.

Crarui BRATONHEHS F [SMESY FOCYISOCTHEHHOND SA0SHHR
NP 6. TEOH . 201 7/EY va searore evisee patiore mo Teme «¥impaane-
2 VML OHEAMLH LM COCT DRHIEM 3K (DEKTOD HHITH BITYan s Ol
SMANTANM OOFSHHMA CODTOMEHDR DESHOH Koamadu
H CTeUH aTHAS B =,
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- Mac

OYHHUNOHANEHOE PAIEMTHE CEP/IEYHO-COCYIMCTOR
CWCTEMB| ETEA W NOZPOCTHOE, 3AHMMANIUXCA
M HE JAHMMAIOLLIXCA CTIOPTOM

Eanpunat Geonormeckns Hayy Mxarsacypad Mlynpanasa’
MOHITINLCEMA HELIWOHENEHEI HHCTHTYT QHEHMECEDR KyTIETYDR,
Yres-Eatop
YOKUDC
Knioyegwe cAoBa; VHLMONATEHWE MOK3IATEMM, KOHLE
CITODTCMEHE, SOTEQHATEHDS [AANSHHE.

Beepenme. B DETCKDM ¥ NOJPOCTEDEOM BOGPECTE CROKHD
ONPERENHTE HOPMETHER! SPTEPMENEHOM NAENEHMA W KDRabaiuA
Epaiix npenenoe storo nokaaatam [1, 2]

Uzne MccnenoBEHRA — ERRBWTE Y HELADRANLHLE NOEE3ETE-
TW KOHER CNOpTCMeod Mokrom.

MeToOMER W OpraHMssEUMA WoConegoaanwa. Boero Guno
oficreaoeak 7113 neTel v nogpocTeoe, Ws Hue 1687 peted, k-
TOPKE HE ZAHWMANKCE CnopTom (774 Maneduea u 013 nesove),
COCTERMNA Nepeys pynry, W 5426 nerel — oHLE CNOPTCMEHOE
{2721 manemk u 2704 EaC-K) — BTOpYI0 PNy,

Mpst wasepern AL W HET B nOKDE WCNONEI0EANM SNEKTPOH-
el ToHOMETD repaaHceod deapaes sMBO Digimed- 18-

PeaymbTaTel WCCNEOOEEHWA W MY oOcywpeHMe. Axames
BOEPACTHED WaMekeHeHl cpenpue naveal ANC awmewn no-
CTOBEDHEIE MEKTTNTINOELS DEIMMMMA MERDYY Mmamz-meamn 011,
13 w16 pem, AQD - 8-10, 13 w 15 net - 8 nonkay CNOPTCMEHDE,
ofinafsolpn GoNee ELCOEMMH HIHEHHAMA PECCMOTRSHHEDN Nit-
gasaraned. MIKCMMANEHER DA3HMLE CPEOHME SxavequA AAC
ofiHapyeeHs B 11 ner u nocruraer 4,44 wa pr. o, AQ0 - 8 9 ner
# gocTareat 1,52 mm pr. ot Mo nokasatanse YOG nOCTOEEDHEDN
OTNHEHA 0fRapyEEHD He DbinD, MEKCHMEREHER PIHALE CP2HME
IkaqeHui aademcupoaaka g 8 net o cocrarmet 0 84 yiwi.

Mesny QEACHKEMH A3y PACCMATRMEISMEE MPYTIN ND NOE3Z3-
TenAM 400 RoCTOBEDHEE OTNIMWE OOHBYXEHE BO BCEX BO3PAC-

HE/ /WA BNy
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4. Mararenko L.O. Esedka fzicheskh I.HEII'IEM' [EEmheTics of me-
cise]. Moscow: Teoriya | prakika fzicheskoy kuiuryls, 2004, 248 p.

5. Mazarenko LD., WA, Kasatking Konmsaprshya tormirovanly avinusenos-
0 dviz henty ¥ podigouvke vy lsoRoivaIRTEInoyanTTyih SpOMEMmEn Y [Con-
Cep ol formation ohvinuosy urmmmshmenrma:anmur
Skilled arhiiees]. T alpramkam kufmuryl, 2016 M#E_pD. T2

6. Pmdeava EA, GMN Ichniova, V. HﬂHIIEh'p‘h!'h-a.rH-
terisilk soderzhanya soremovaeiTyih upramenty kalifsroan
mvﬁmmmm mlmm:agnmrmmm
of compethie axercisss of quaifiad F&mn EIONE 3arobics).
Teamya | prakrika fiz. kuhung. 2018, ke

7. Mararenko L, Kasakina W, Funina E The rI’E'I:I‘i:l:I{H-m aspact of
the Training process pedagogical monorng effeciveness amants-
mon In EDIHIE aerpbics. Proceadings of te I intemational Academic

I.'.‘l:l'T[E'le?I'p' Soence and Education in Americss, Africa
anid rasla iBrazil, R de Janeiro, 18-20 August 2016, Volume (Il
“UFR.) Press”, 2015, B22-530 p.

FURCTIONAL DEVELDPMENT OF CARDIOVASCULAR SYSTEM
[N SPORTING AND HON-SPORTING CHILDREM AND ADOLESCENTS

PhD G. Lkhagvasuren’
Mangodian Matonal Insthune of Prysical Educasion, Lian Bamor

Moctyrana & pensrgeed 04.11.2018 1

e, kpome 10, 12 1 13 net. Marcsans s BuDE%aHE T3 DasHHLE
g ozpacte O pet w goctiraeT 2,20 mM pr. o1, & nonesy Sones ax-
THEHDH rpynne. Mo nokesarenss 400 BLICOKDA CTENSHK AOCTO-
BEDHOCTH MEXTINNINOBLE pasniHMe nocrireot B 8-0, 14-15 ner
8 NOAL3Y PUIWHSCER MERSE SKTHEHEDN LWKDAEHAL, B 14 %e net
OHM Exapaedel Hawbones apeo W gocTereoT 239 s pr ot
Mesty W3y4acmMEMA EYNNAMY DEacqeE no noeazarenaw 400
BOCTOEEDHEE OTIWHWR HAOMOREIITCA B0 BCEN BOSDACTEN, KPOME
1314 w AT ner. MakcHManEHER MEXTINTINOBEA DIIHWLA 38dMK-
cpoaana B 11 net w goctvraeT 4,59 v misn 8 nonsay Gonee ax-
THEHEX LUKDUEHMLL,

BuiBog,. YHEMOHANEHOS ESAMTIS CAMOME4HO- COCYIMCTON
CACTEME! Y BETER W NOGEOCTECE NDOMCEIAMT NT- PESHOMY, B 33-
HACMMOCTH OT YPOBHA PUEMECEDH AKTMBHOCTI WA KOHLI CIOp-
TCMEHOE XapaKTepHa Gonewsr crafunsHocTe nokEaatancd AL,
YTO CEMNETENECTRYET O TOM, 410 MPMCNOCOoNeHHOCTE W 3O0aNTH-
POEIHKOCT: CEQIEHKO-COCYAMCTON CHCTEME € TDSHHPOE0HHEM
HETY3EaM QOpMUYETCR VX2 E NOOPOCTROEDM EOSPECTE.

NeTepatypa
1. Tonaen 0.1, oDuAD0ESHAR SRMECEDA STVEHOCTH YEANSSEE.

YaCTk |l MERAromKa SEararantHol SETAEHOCTH: yued. nocodue, 2-2
wE., wop. [/ OUN. FomEsesen. - Oucy: Wan-eo CabA M, 2004.- 198
C.

2. Tyrnanasa . MODg O yHELIADHATEHES DCODEHHOCTH TS NECKA M-
AN MAGHTTIHN B SSRMCHMOCTI 0T CRIKELD M FBHETHUSCEME (R
0L R, .. KBHL, OWCA e, ' L Mybamanueas, - M., 2009 - 153.C.

Fishopeanpes qne oo o asropou: mongol punde@imail
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SPOSM WNHXWNTS3, CYAAITAAHBI AXIIbIH YP IYH

®OPMVWPOBAHUE ®YHKLIMOHANBHbLIX OCOBEHHOCTEN AETEN
¥ MNOAPOCTKOB, 3AHUMAIOLLIMXCS U HE 3AHUMAIOLLIUXCSA
CMOPTOM
FYHA3rMAA NXAFBACYP3H (k.6.H) 1,
LWAFOAP BAT-3P[9H3 (MD) 1

Monzonbsckuli HayuoHanbHbil MHcmumym ®usuyveckol Kynemypbi

Avomayus. B crTatbe paccMOTpeHbl pesynbraTtbl CPaBHUTENMbLHOrO aHanuaa
(OyHKUMOHanNbHbIX MoKasaTenei HbIX CrNOPTCMEHOB, KOTOPbie MOKa3biBaloT, YTO
(OyHKUMOHANbHOE pa3BUTUE CEepAeYHO-COCYAUCTON CUCTEeMbl Y AeTed U NoApPOCTKOB
NPOUCXOAMUT MO-pPasHOMY B 3aBMCMMOCTM OT YPOBHS (PU3NYECKON akTUBHOCTWU: ANs
IOHbIX CMOPTCMEHOB XapaktepHa 6onbluas ctabunbHOCTL NokasaTtenew aprepuanbHOro
[AaBneHus, YTo CBUOETENbLCTBYET O TOM, YTO MPUCMOCOBNEHHOCTb U aAanTUPOBAHHOCTL
CepAeYHO-COCYANUCTON CUCTEMbI K TPEHUPOBOYHLIM Harpyskam (opMupyeTcsi yxe B
noapoCTKOBOM BO3pacTe.

Knroueesie cnoea: (pyHKUMOHAMNbHbLIE MOKa3aTtenu, IoHble CNOPTCMEHbI, apTepuanbHoe
naeneHue

Annotation. The article discusses the results of a comparative analysis of the function-
al performance of young athletes, which show that the functional development of the car-
diovascular system in children and adolescents occurs differently depending on the level
of physical activity: young athletes are characterized by greater stability of blood pressure
indicators, which indicates that the adaptability of the cardiovascular system to training
loads is formed already in adolescence.

Keywords: functional indicators, young athletes, blood pressure

Begedenue. Tak, CylWeCTBEHHble W3MEHEeHUs B MOAPOCTKOBOM  BO3pacre
[EMOHCTPUPYET CepaeyHo-cocyaucTaa cuctema [2]. B pgetckoM U noapOCTKOBOM
BO3pacTe CIOXHO onpeaenuTb HOPMaTMBbl apTepuanbHOro AaBneHuss u konebaHus
KpaliHUX npedenoB 3TOro nokasartens, MoTOMy YTO aptepuanbHoe [fasneHve B
3TOM BO3pacTe TEeCHO CBf3aHO C BNWSIHUEM Mona W BO3pacTta, rOPMOHarbHbIMU
N BECO-pPOCTOBbIMM "ckaukamu", HacneacTBeHHbIMU W CpefoBbiMu  bakTopamu, C
h13nYecKon aKTUBHOCTLIO U Ap. DT U3MEHEHUA HAxXOAATCA B TECHON B3aUMOCBSA3N C
npeobpa3oBaHUsIMI CKETNETHOW MyCKynaTypbl B XOAe npoueccos pocTa u pa3sutus [1,3].

Uenb uccnedosanus: VidyuyeHne hyHKLMOHAMNbHbLIX NokasaTeneun oHbIX CNopTCMEHOB
MoHronuu B CBSI3u C 3aHATUAMU cnopTa.

Mamepuansi u memodsi uccrnedoeaHusi: PaccMOTpeHbl peaynstaTtbl UCCneaoBaHus
hyHKUMOHAnbHbIX nokasatenen Mexay [OeTbMU KOHTPOMbHOW rpynnbl U IOHbIX
cnoptcmeHoB Mowronuu (8 - 17 nert). Becero obeneposaHo 7113 fgetein 1 noapoCTKOB:
u3 Hux 1687 perteit ObINM KOHTPONbLHOW rPyMMbl, KOTOpPble HE 3aHUMMarnuCb CrOpTOM
(774 maneuukoB u 913 pesodek), n 5426 peteit Gbinu IOHBIMKU criopTcMeHamu (2721
Manb4nkoB u 2704 neBoyek).

Bcero uamepeHbl WecTb (YyHKUMOHANbHbIX nokasartenen: npu uamepenun ALl u
YCC, B NOKOE WCnonb3oBany 3MeKTPOHHbIA TOHOMETp repmaHckon cupmbl «MBO
Digimed 16», npu uamepeHun [ukoBon ob6bemHoi ckopocTn Bbigoxa (MOCBsbiaoxa)
NPUMEHANMU NopTaTuBHLIN NuknoymeTp «Spiro metrics» amepukaHckon tupmbl Medi-
cal equipment Co, guHamMOMETpUM KUCTEN PyK W3MEPEHO C MOMOLLbLI AWHaMOMeTpa
«[1K 50» n «K 100» Ne 54799 (Poccus). CoBpemeHHble npubopbl NokasbiBaloT cuny B
nekaHbloToHax (aaH). 3ta eguHuua sensetcs aHanorom kunorpamm [3]. Ctatuctudeckuin
aHanua Mony4YeHHbIX pesynbTaToB NPOBOAWUNCA C MOMOLBIO CTATUCTUYECKOro naketa
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«STATISTICA 8.0

Pesynemamsbi u obcywdeHue. PaccMoTpuM noapobHO Kaxable yHKUMOHANbHbIe
nokasarenu loHbIX CMOPTCMEHOB B COMOCTaBNEHWM NO rpynnamM 3aHsTUS CropTOM.

Kak BugHO u3 pucyHka 1, ¢ BO3pacTtoM Yy 06CNEAOBaHHbLIX KOHbLIX CMOPTCMEHOB
obHapy»eHo [oCToBepHO 3Hauumoe (p<0,05) yeenuuyeHne nukoBoi 06bEMHO CKOPOCTM
¢hopcuposaHHoro Bbigoxa, Gonee APKO BbIPAXEHHOE B CPaBHEHUU C PU3MYECKU MeHee
aKTUBHbIMW POBECHMKaMu 060ero nona, 3Ha4YMTeNnbHO YCTYNaloLWMMU UM 1 MO BEeNuYnHe
CPeAHUX 3HayYeHuin nokasarens (3a ucknoyeHnem 8-9-neTHux aesoyek). MakcumarnbHbix
3HAYEHWI MEeXrpynnosas pasHUL@ CPeAHMX 3HAYeHwid nokasatens y MarnbvuKoB
nocturaet B 17 nert, coctaenss 50,0 n/MuH., y AeBoYek - Takke B 17 ner, cocTaBnss
105,5n/MuH.

8 8 10 11 12 13 14 15 18 17 Boytcr Adomaan) 8 9 10 11 12 13 M 15 18 17
“® Hecnopromens:

Boopact Bospact

~#= Crioprcmennt
= Hecnoprement

Puc.1. CpaeHeHue cpedHux 3Ha4eHuli [10CebI0. y demeli u nodpocmkos,
3aHuMarouuxcsi/He 3aHuMaruwuxcs crropmom
Ha pucyHke 2 npencraBneHbl rpadvku OWHAMUKM BO3PACTHbIX M3MEHEHWI Cunbl
CKaTusi NpaBoOi KACTU B rpynnax pasnuyHoi (hU3NYECKON akTUBHOCTM (rpacuku Ans
NEBOW KUCTW HEe NPUBOAATCSH, NOCKOMbKY AMHAMUKa M pasMax W3MEHEeHUW He HOCAT
3HauMmoro xapaktepa). B rpynnax mansuunkoB (puc.3) 4o 15 nert pasHuua B 3HAYEHUSIX
nokasarens HesHa4yuTenbHa: HEeCKOMNbKO BonbluMe ero 3Ha4YeHus UMEeIT NpeacTaBuTenu
Gonee akTusHoOM rpynnbl. HaunHas ¢ 15 ner, ogHako, HabnioaaeTcs peskoe pacxoxaeHue
KpuBbIX, 0BYCNOBNEHHOE PE3KMM YBENUUYEHUEM CUTTbI CKaTUS KUCTU Y cnopeMeHoB (p<0,05).

Mansumn

Aeaoyxn

AuHaMOMeTPHA NPas., kr

112 13 U B8 v ~o= Criogromen: 1
& 9 10 1 5 18 B 6 9 10 1 12 13 W 15 18 17

Bospact Boapact

- Copromens:
= Hecnoprcuens:

Puc.2. CpaereHue cpedHux sHaqeHull cunbi cxamus npaeoil kucmu y demel u
100pPOCMKO8,3aHUMAaOUUXCS/HE 3aHUMAIOUUXCS CIIOPMOM
B rpynnax aesovek nepBoe pacxoxaeHue KpuBbix 3acuKcuposaHo yxe B 11 ner,
Korga npu CoxpaHeHuMn CXOOHOro xapakrepa AMHAMUKM U3MEHEeHU nokasatens 6onblimne
ero 3HaveHusi npuobpetalor crnoprcmeHku (p<0,05). AHanoryHo Tomy, kak aTto 6bino
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3apuKcMpoBaHO ANA ManeymkoB, B 15 NeT npoucxoguT BTOPOE pe3koe pacxoxaeHue
KPUBBIX, HO MEHSAETCA TaKkKe W XapakTep W3MEHEHWIi: MOCTOSIHHOE YBenu4eHue
CPedHUX 3HaYeHUn nokasaTens y CrNOPCMEHOK COMPOBOXAAETCS ero nafeHuem vy
npeacrtaBuTenbHUL,  (OU3MYEeckn MeHee akTUMBHOW rpynnbl  (puc.2). MakcumanbHas
MEXIpynnoBas pasHuua CpefHUX 3Ha4YeHuin nokasarensi y Mans4mMkoB 3achukcupoBaHa B
17 net v gocturaet 7,1 n 7,2 Kr Ans KUCTEW NPaBov U NEBO PyK, Y AeBoYeK — Takke B 17
net u cocraenseT 8,68 n 6,68 kr COOTBETCTBEHHO.

Ha pucyHke 3 npepacTaBneHbl rpachukn guHaMuKM YHKLMOHAmbHbLIX nokasarenen
KPOBEHOCHOW CUCTEMbIB rpynnax pasnuyHoi U3MYeckon akTUBHOCTU. AHanua
BO3PACTHbIX  U3MEHEeHEeHWn cpedHux  3Havewuin  ALC  BbisSIBUN  [JOCTOBEpPHbIE
MEXTpynnoBble pasnuuns mexay mansyvkamu B 9-11, B 13 u B 16 net, no nokasarenam
A0O — 8 8-10 net, B 13 u B 15 ner B nomnb3y crnopTcMeHoB, obnagatolwmux 6onee
BbICOKMMM 3HAYEHUAMU pPaACCMOTPEeHHbIX mokasdaTtenent (puc.103A). MakcumanbHas
pasHuua cpeaHux sHaveHut AJIC obHapyxeHa B 11 net n gocturaet 4,44 MM.pT.CT., ANS
AAL - B 9 net n gocturaet 1,52 mm.pr.ct..Ins YCC AOCTOBEPHBIX OTNUYMIA O6HapYXEHO
He Obina, makcumanbHas pasHuua CpeaHuWX 3HadYeHuin 3adukcupoBaHa B 8 ner u
cocrtaenset 0,84 yg./MuH.

Mexay  OeBoykamu  OByX — paccMaTtpuMBaeMbiX  rpynn MO nokasartensim
AICpocToBepHble oTnuyus obHapyXeHbl BO Bcex Bospacrtax, kpome 10, 12 u 13 ner
(puc.3). MakcumanbHO BbipaXeHa aTa pasHuua B Bodpacte 9 net u gocturaet 2,29 M.
pT.CT. B nonb3y 6onee aktusHow rpynnsl. [Ana ALL BbICOKOW CTENEHU OOCTOBEPHOCTU
MexXrpynnosbie pasnuuus gocturailoT B 8-9, 14-15 netr B nonb3y usnyeckn MmeHee
aKTUBHbIX LUKOMbHUL, B 14 Xe NeT OHW BblpaxeHbl Haubonee sipko u gocturaoT 2,39
MM. pT.cT.Mexay uayvaembiMu rpynnamu gesodek no nokasarensm YCC gocrtoBepHble
otnnuma HabniogaloTcs BO Bcex Boapactax, kpome 13-14 u 17 net. MakcumanbHas
Mexrpynnosasi pasHuua sadukcuposaHa B 11 net u gocturaet 4,59 ya./MuH. B nonbay
Bonee akTUBHbIX LUKONbHUL.

Mansumkn Resoymn
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CnoprcMens: Hecnopremens:

e

Puc.3. CpasHeHue HOpMUPOBaHHbIX 3Ha4eHUl (hyHKUUOHaIbHbIX MoKazamenedl Kpo8eHOCHOU
cucmemsbl y 20podckux 0emell u oOPOCMKO8,3aHUMarOUUXCSI/HE 3aHUMaKLUXCS CIIOPMOM

3akmoveHue. B uenom, cneagyetr OTMETUTb, YTO (PYHKUMOHArbHOE pasBuUTMe
CepAeYHO-CoCyAUCTON CUCTeMbl Y [eTeil W NOAPOCTKOB MPOUCXOAUT MO-pasHoOMy B
3aBUCUMOCTY OT YPOBHSI (PU3NYECKOW aKTUBHOCTU: ANSA IOHbIX CMOPTCMEHOB XapakTepHa
Bonbluas u cTabunbHOCTL NOKa3aTenein apTepuanbHOro AaBNEHUs, YTO CBUAETENLCTBYET
0 TOM, YTO NPUCNOCOBNEHHOCTb U aAanTUPOBAHHOCTb CEPAEYHO-COCYAUCTON CUCTEMBI K
TPEHUPOBOYHbBIM Harpyakam hOpMUPYETCs yXKe B NOAPOCTKOBOM BO3pacTe.
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BUEUIAH TAMWPbIH BATUNMH BYNIAH

X493 3YTraNaspad TOAOPCOH HArHUMIS3 Tep, apA TYMHI3PA3 HAI3H CITraN3sp ASMKMK
39X OPOH F3A3r YIHUA YHI L3HI, Meaanb aBaxbiH XyHA 6apxuir onnroaor BONHO rax y3ax
baiHa.

Tuitmaac 6ua canbapbiH TOMTOMLOOMOO 3PraH Har xapax, GuewiH Tamup, cnopr,
YHASCHUA wurwaa 6Gar, TAMUB3H, Haajam, MeHreH warHan, uon 33par, 3pAsM
WUHKUAFSS, MIA33MAUAH CaH, CTAaTUCTMK, apra 3yiy, AONUWHI, 3aan, Tanbaw, CropTeiH
TOHOr TEXeepemX, [AypaM, CropTbiH aHaraax yxaaH, ragaag xapunuaa, cyprant
pacranxyynant, 6ue 6anapbiH COpun, raCcaH yxargaxyyHaa, TaMUpuuH, Aacranxyynard,
MEHEeXep, 9MY, MacCaXUCT, CITIaN CyAnaay, Xoon 3yiy, apra 3yiy racaH XyHuii Heeusese,
CnopThIH x0n600, CopThiH kny6, cnopTeiH Gapaa GyTaarAaxyyH YyWAnaBapnaryua rax mMat
WHCTUTYTaa raaa canbapbii xapunuaaHa oponuaor 6yx a4 ac, Wupxar 6ypas Har Byp4naH
X31X3H XONBOX TOrTONLIOOr00 yAnAyynaH axunnax uar Hb 60mxaa rax ysax baiHa.

OH3 yaaaruiiH 3eBeIreeHeec G1A NX IOM XyNaax XaparTan. 3yrasp Har Lyrnax spuaa,
X3pArTall X3PArryn LYYMXKNA3A, HIr 36BMeMX rapraaj AapaarviiH 3eBNnereeH Xypran
36BX6H L@aacaH 429p 6UUCIH 3eBIEeMXTIN ynamaspryii baitHa. Canbapt xamaapantad,
canbapaac ambapan, axun, angap XyHa XypTax bGaitraa 6yx xyHA xamaarai acyyaan
yupaac xaHanaraa eepusiex Tyxain acyyaan A3BlUYYIC3H MaaHb 9H3 6unaa.

B3AMMOCBSA3b FrEHOTUNOB rEHA ACE C NMOKA3ATEJIAMU
®YHKLMOHANBHOWN U ®U3UYECKOW NMOAroTOBKU
MOHIONbCKUX CMOPTCMEHOB.

rYHOSMMAA NXATBACYP3H (k.6.H) 1, WWATAAP BAT-3PA3H3 (MD)*
Monzonbckuii HayuoHansHbil MHcmumym ®u3uyveckol Kynsmypel,

KnioueBbie crioBa: (hyHLKMOHambHbIE nokasaTtenu, reHotunbl reHa ACE, A n4CC

BeegeHue. Pabotbl no pacwundpoBke reHoma 4enoseka, KOTOpble CTaHOBATCH
Bce 6onee mpokomacluTabHbiMM B 21-M Beke, oboratunu 3HaHUSMW He TONMbKO
MOnekymnapHyto GUONorvMio, HO TaKke W MOMEKYNSPHYIO MeauuuHy, MonynsunMoHHYo
reHETUKY, aHTPOMOrEeHETHKY, a TalKe CNOPTUBHYIO HayKy Gnarofaps BbiSBEHNIO MHOXECTBa
NONMMOPMHBIX MapKEepOB, ACCOLMPOBAHHBLIX C Pa3BUTUEM TeX WU MHbIX (DUNYECKNX
xapakTepucTuk. Ha [aHHbii MOMEHT 3TW foKasaTenu COnocTasnsalT C  AaHHbIMW,
MOMyYeHHLIMA MPXU WUCMONB30BAHUN METOAOB CMOPTUBHOW (PU3MONOTMM U @HTPOMOMOrMK
11231

Llenb uccnepoBsaHus: MW3ayyeHne yHKUMOHANbHBIX MoKasaTenei MONoaEXu
MoHronuu no reHotunam reHa ACE.

Matepuansl M MeToabl WccnegoBaHusa: MarepuanoMm Ans  MOMeKynspHo-
reHEeTUHECKOro aHanuaa nocnyxunu GykkanbHble Npobbl, coBpaHHbley MOHIOMLCKOH
MOMOAEXM M 3MUTHBIX CNOPTCMEHOB 0bLLei YucneHHocTbio 616 Yenosek (367 toHoLEN
u 249 pesyluek). B COOTBETCTBUM C Li€NsIMU UCCneaoBaHna Gbinn naeHTMhULMpOBaHSI
reHoTUnbl  nonumopdHoit cuctembl ACE  (@HrMOTEH3VWH npespallalownii hepmeHT).
leHoTunbl  o6pasuoB  GykkanbHOro  anuTenus  Gbinu  onpefeneHbl  METOAOM
MUHWCEKBEHWPOBAHMS C nocneayioweit Aetekuven npoayktos metogom  MALDI-
TOF (Ross et al., 1998; Pusch et al., 2002) Ha 6ase OO0 «Jlutex», r. Mocksa. Bcero
M3MepeHbl WECTb (PyHKUMOHAmbHbIX nokasaTteneit: npu uamepeHun ALl n YCC, Mnoc
BbIA., AMHAMOMETpUsi kucteit pyk [3]. TecTupoBaHue uUan4eckoii NOAroToBNEHHOCTU: 5
TECTOB NeaarorMyeckoro TeCTUPOBAHUS: B3PbIBHON CUMbl, CKOPOCTHOM BbLIHOCIUBOCTH,
CUNOBOI BbLIHOCIMBOCTM, NOBKOCTU M rMBkocTU. CTaTUCTUYECKUA aHanu3 nosy4eHHbIX
peaynkTaToB NPOBOAMIICS C NOMOLLbIO CTaTucTuyeckoro naketa « STATISTICA 8.0» [3].

Peaynerathbl n o6cyxaeHune. B pesynstate aHanusa nokasarenei yHKUNOHANBLHON

1"
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BUEVMH TAMWPBIH BATLUNAH BYNAH

NoOAroTOBKW, TO [AOCTOBEPHO GonbwuMMyM Ha OHE OCTarbHbIX rPynn 3HaYeHUAMU
CUCTONMYECKOr0 W [AWAcTONWYECKOro AaBfeHWi, CuUn cxatua Kuctein obeux pyk
obnapatot Hocutenu reHotuna DD. MuHuManbHble 3HA4YEeHUs nokasaTtenen xapakTepHbl
NS CIOPTCMEHOB C reHoTunom ID (OTnu4ymns ¢ reTepo3vroTHbIMUA reHoTUNamMmu He HOCAT
3Ha4YMMoro xapakrepa). B rpynnax cnopTCMEHOK pasnuyusi NoATBEPXAEHbI Ans YacToTbl
cepAeyHbIX COKpaLLeHUi U MMKOBOW CKOPOCTU BbIAOXa, NO BEMUYMHE KOTOPbIX Ha NepBbii
nnaH BbIXOAAT HocuTenbHULbl reHoTuna ID 1 Il cooTBETCTBEHHO.

Jlydwue pesynbtathl TeCTa Ha OnpefeneHvWe B3pPbiBHOM CUSbl MbilL, MOKa3biBaloT
MY>4UHbI ¢ reHotunom DD, 3atem uayT reTepo3nroTHble BapuaHTbl U HOCUTenu reHoTuna
Il (Bce rpynnbl AOCTOBEPHO oTnuyatotcs Apyr ot apyra). Mockonbky reHotun DD reHa
ACE c 6onbluei 4YacToTol BCTpeYaeTca B BOMOKHAxX ObICTPOro Tuna, onpeaenss ny4wuue
B3PbIBHO-CUIOBLIE XapakTepUCTUKW, Takue pesynbraTbl BrOfHe 3aKkOHOMEpHbI. Jlyuylyo
Ha (hoHe ocTanbHbIX rPynn CKOPOCTHYHO BbIHOCIIMBOCTL NMPOAEMOHCTPMPOBAn HOCUTENu
BapuaHTa ID (3atem DD wu Il). AHanornyHbele pesynsrarbl NONYYeHb! U A5 XKEHLUWH.

BbiBogbl. B Lenom, MOXHO OTMETUTb, YTO ANA CNOPTCMEHOB, uMetowmx D-annens
reHa ACE, xapaKTepHO 3Ha4eHUAMU CUCTONMYECKOr0 W AUACTONUYECKOro AaBneHWUw,
cun coxatusa kuctern obeux pyk, B3pbIBHOW cunbl, a Hocutenew annenu | - nydwas
BbIHOCITMBOCTb, YaCTOThbl CEPAEYHbIX COKpaLLEHWUIA N NMKOBOWN CKOPOCTU BblgoXa.
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HUAraMO rYymuaTrax CnoPTbIH YYPAr

LUYTHUC, Xap3zanaaHull WUHXI3X yXaaHbl cypayynuliH BueuliH mamup,
criopmbiH M3HXUMUUH axnax 6a2w, dokmopaHm I.EPOOJIBAT
LUYTUC, Sp4um xy4Hull cypayynuiiH Ap4um Xy4Huu

MeHeXMeHmulH cypayynuiiH 1-p KypcbiH otoymax 5.MOHX)KAPIAN

Opumn: OKyYTHBLI CNOPT Hb OKYTaAH COHFOCOH CMOPTbIH TEPNeepee XamrmH ux yp
AYHA XYP3XWiAH Teneex TaMudaH, Gantran xan6apasp 30xvoH Bairyynaragar OKyTHbE
YN axwunnaraadbl LOry HIr4an oM. OH3 Hb 3anyyuyyAblH AyHA GuevitH Tamup,
CMOPTHIr ©preH A3Nrapyynax, 3anyyyyyablH 6ue 6angap, GUeniH Tamup CrnopTbiH
VWM axunnaraaHbl YHAC3H 39X cypBarmk oM. CnopT Hb HUAraMA, ryMUSTI3[ar HoH vyxan
YYPrUiH Har 6ereef xaMriiH Yyxan XyMyyXnuiir onroaroopoo OHLOr MeH YaHapTan.

CnopTbiH XYMYYXNUAH ron 3opunro 60n HUArMMAH €C  CypTaxyyHbl TYraaman
Wiaapanarsir, Tap TycMaa TaMupuuH Tyc BypuitH GaiHrbiH yingan, apxamnan 6onroxoa
OpLUMHO. ©Hee yen OKyTaH 3anyyc CrnopToop Xu4aannax bue Gangpaa YMAPanNKyynsH
XOPKYYNaxX, XeAenreeHn AyTtaranaac ypbadunaH Capruinax Hb Har ync OpHbl TeAunryi
[3NXUA HUATUMAH aHxaapnbiH TeBg Gairaa Yyxan acyyanyyabiH Har 6unaa .

Ync opHbl Mpa3gyi GONCOH OWyTaH 3anyychir CMOPTOOP XUYIIMMBXUAT ypuanas
39X OpOHAOO Teaulryw p[anxuinH 6ycap ync OpHyyaad 30Xuorador OfioH TOMUJ3H
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160



2019-4(70)

BUENVH TAMUP, CITIOPTBHIH
OHOJI, APTA 3Y

MoHron YncelH carcad 6emberviti 4334 NUrKiAH aBapra
wanrapyynax aMarTanyyyaunH aHxayraap TaMuUdaHuin Gyx
TOrNONTbIH HUANG3P Y3YYNANTI3P (ayHaax oHoo 20.8, cambapaac
asanT 17.0, oHoBYTOM AOBTONIOO 44,9%, YeneeT WUAINTUIAr 77,0%)-nitH
Y3YYN3ANTTIUraap rynuaTrax WUNArVIAH WWUNgsr Tormor4yoop
wanrapcaH “buaHecuiti Yyetrepyya” 6arnitH TOBUINH TOrNory,
YBTACypryynuinn 6arw, OYXM [.BasaHxapran. 2019. 05.19




BueninH TaMmup, CNOPTbIH OHO,
apra 3ym caTryyn

YncblH 6ypTranuiti ayraap 469
Mupekc 200469

CatryynuitH 3eBnen:

Yycran Gauryynary:

MYTB[I.JIXATBACYP3H|(Sc.D,
Prof.)

Apxnary:
JLANITAHU3LY3I (Sc.D, Prof.)

Xapuyunaratan HapumH
6uurniH papra:

b.nMyPB33

Mwyya:

HA.B0PAYX (Ph.D, Prof.)
P.rAHBAATAP (Ph.D, Prof.)
C.BATXYSII (Sc.D, Prof.)
J1.YPTHACAH (Ph.D, Prof.)
A.XKAPIrAJICAUXAH (Ph.D)
J1.H5IM (Sc.D, Prof.)
I.CYXBAT (Ph.D, Prof.)
Y.30PUI'TBAATAP (Ph.D)
L.AOJIFOP (Ph.D)

ATYYITA

XYYNb, 3PX 3YH

TOPOOC BUEWNH TAMUP, CMIOPTbIH TANAAP
BAPUMTIIAX BOIIIOTO  .uuiccusasicsstinsyinstosss s sibass o istinssiosssins issonsrssssnrnasons 2

OP[A3M LUMHXUNI33, CYAANTAAHBI AXNbIH YP OYH
L.BAT-3PA2H3, N.NYHA3IIMAA, 3.30/DKAPTAT.
XYYXOUAH  AMBAPAMbIH  TYBLWWH, X3B MASITMAr  T3CBIPUMH
YAHAPTA XAPBLIYYNCAH CYAANTAA.........ooeveeeeereeeeeseereeeeeeree e 8
A.BAACAHXYY, M.H3PIYUBAATAP. CMOPT BA WALWWH WYTN3T........... 18
U.NXAIBACYP3H. BATA BONTOBCPOJbIH BUEUAH TAMUPbLIH
CYPTANTbIH XOTONEOPUNH XAPbLYYNICAH
CYRATTAAHDBI YP [IYHIB3C.......couverinrisisiessies e eereeseseeesens 23

A.OIOYHUIUIN. BUEWMH TAMUPbLIH BATLUMIAH X&NKUX X3PArLaa,
MASBXKYYNIX APTA BAMYYL........vuuiimrinruninniesinsins i seeseessesesnsesesssnsesns 27

P.TYBLUMHXAPIAN. OKOYTHYY[bIH M3P BYN TONEBASNTUNH
BAVIBNBIE CYBANCAH Hbuui.oswmumessmsimsimmssmsumassssmi 33

BUEWWAH TAMUPLIH BATLUWAH BYNAH

P.TAHBAATAP. “BUEVNH TAMUP-YUAPINKYYNSNT" BUAHUIA AMbAPASbLIH
X3POMIID BOMOXHBL: ccassausissscossassussmomassmvsissessssiasis et st oo 38

lapax pyraap: 2 capg 1 ygaa
3axvanrbiH yHa: 3500 Ter.

ISBN 978-99962-0-935-2
ISSN 2410-7956

“ALMOH NPUHT" X3BM3MWIAH KOMNaHWE,
300 wwpxar x3snas.

&
>
(@)
Yea¢

YHOSCHWIA BUEWIH TAMWPBIH
0330 CYPIyVIb

MOHIOJbIH CMOPTbIH LLUIMHXXN3X
YXAAH, BUENAH TAMUPbLIH
BOMOBCPO/bIH X0MB00

YHaacHuit Bueni Tamupbin [aag Cypryynk apxnau rapras.

XAAr: Cyx6aarap ayypar, Vix Tonpyy-49
YBTA CypryynuinH 6ainp
YnaaHb6aatap—211213, LLI/x—-224,

YTac: 352080

dPakc: 976-11-352080

Mobil: 899113483, 91198132, 99905062

E-mail: ubtds@yahoo.com, bat_purvee@facebook.com

Bab cant: www.ubtds.mn

162



SPIOM LUMHXMNT3 CYOANTAAHDI AXIIbIH YP IYH

XYYXOUWAH AMb[IPANbIH TYBLUWH, X3B MASFUAr T3CBIPUIAH
YAHAPTAM XAPbLYYYNCAH CYJAIITAA

YBT[Cypeyynuiis IMyuneasnuii apza 3yiH MIHXUMUUH 6azuw,
mazucmp 3.30MKAPIAll, dokmopaHm LL.BAT-3PA3H3,
doxmop, npogpeccop N.IYHAITMAA

Opuwmn: XyyxaviH Guewitd Tamupbii Gonoscpon Gyloy Gue BANAPbIH - XeNKUAT,
GANTrAMKANTUMH TYBWIMHA TYXailH YNC OPHbI aMbAparnblH X3B Masr, HUAroM SOUAH
3aCTWIH XONKIN 30p3r XY4UH 3YANC OHLFOW Henee yayymx GaiHa. XyyxauiH Xenkun
ranar Hb 6ue, OKYH yXaaH, CATraMMiAH HArAnasp XeaenreeH, Spyyn MIHA, Xan Apua,
Xapunuiaa, 3aH TenesT rapy Gaiiraa eepunent rax ToAoPXoAmX Bonox oM. Xenkun Hb
TyXaitH XYYXOMIAH HaCHbl 30PUAT, 3PANT X3PArLida 433/ almr COHMPXONbIM T3A3HA 39NTM
OPYMH BPXUIAT Hb XYHAN3H A33ANAX 3aMaap LMALBIPNACHIIP Buit 6ongor.

3opunro: Cyx6aarap Ayypruith EBC-uitH 10 cypryynuitH cyparyabiH ambaparbis
TYBLIMH, aMbApanbiH X3B Masrbir CyAamK 9H3 Hb TACBIPUVH yaHapTail XapxaH sax
yAngaa xonbooToit Gairaar yHIMK AYrHIK XapbLyymK Y3ox

[1oapxvt  30pUAbIr  WHIARBIPNAXMIAH  TyN4  AOOPXM  30PUNTYYABIT  A9BLIYYIIGH
LLIMIAOBAPIIAX.

1. Cyxbaarap AyyprvitH EBC-uitH cyparyabiH 3Lar 3x acpaH xamraanar4iaac acyymx

aBY TAAr33PUIH aMbapanblH TYBLLWH, X3B MAArbIF TOFTOOX.

2. CyparyblH ambapanbiH TyBLUMH, X3B Masrbir Gue GAnapeiH YUAPANKYYNINTUIAH

TYBLMHIMIAH Har y3yynant Gonox TAcBApWH YaHapTail XdpxaH fax xon6oo
xamaapanTail 6airaar TOrToox.

CypanraaHb! yp AYH:

3. [139pX¥t y3yynanTwiir cratucTvk 60N0BCPYYNAnNT XU AYH WUHXWNTS3 XUiAX
4. TeuitH GycuitH cypryynb : EBC-witk 1, 6, 31, 45 —p cypryynuya

5. DyHa 6ycuitH cypryynb : EBC-with 2, 3, 16 —p cypryynuya

6. 3axbiH GycuitH cypryynb : EBC-uitn 35, 58, 71 —p cypryynuya

7. 4-p aHrvit cyparypaac 2017-2018 oHbl XOOPOHA
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SPOSM WNHXUNT3 CYQANTAAHBI AXIbIH YP IYH

AMbApanbiH TYBLWWH, X3B MasirMiH acyyMXuHA xapuyricaH 6aiaan:
Mpacdumk 1. Ta cyparutan amap xamaapanrtamu Ba? (Tooroop):

\rooroop \

3ax AaB ©Boe Omas bycag
® TesuiiH 6yc 629 100 6 48 23
® [lyHabid Byc 510 84 9 31 22
# 3axuin Gyc 445 62 5 40 33

[aapx rpachukaac xapsan 33XKyy4 XyyXAYYAWUMHX33 Tenee unyy ux caHaa Tasbaar
GanHa.
Mpadmk 2. CyparyabiH ambapanbiH OPYMH:

® OPOH CyYY
668 & xauwaa 6anwmH
wrap
® RuiTHine Gaip
309 B XyBWiAH OPOH Cyyu
®6ycan
75 = 129 90
11 19 .w 17 20 14
M Wi - i
TOBUR BycuitH cypryyns AyHA Bycurk cypryynb 3axbiH GycuitH cypryyns

TesuinH 6yc, ayHA OyCuiAH CypryynuilH cypardMp OpPOH CyyuaH OJFIOHXM Hb
ambpappaar 6on 3axbiH 6YCUINH CypryynuitH cyparyvg xawaa 6anwvHn ambaapaar.

Mpadpuk 3. AuruintH Gonoscpon cypryynuyabiH xapbLaa (Tooroop):

530
73 -
114
14 49 1625 ‘ 6276
Bonoscpon Bonoscpon Cyypb BypaH ayHa  TexHuk Naap
339MLUAANYIA 33aMwaaryn Gonoscpon (10 xwmn) M3pPraxun
(4-e8C (8 xmn)
6ara)
= TeBuitH 6yc 1 4 16 119 62 530
= [lynabiH 6yc 4 9 25 173 76 282
# 3axblH 6yc 8 21 55 238 81 105

TesuitH 6ycuiiH CypryynuiiH cyparygblH aaB Hap A334 60noBCponToin, AyHAbIH
Byc, 3axbiH OycuiiH CypryynuyabliH cyparyabiH aaB Hap A334 GonoH 6ypaH ayHa

6onoecponToi GarHa.
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SPI3M LWNHXWUNTSS CYJANTAAHBI AXIIbIH YP IYH

TesuiiH GycuiH CcypryynuitH cyparyua ropuiH axung 1 uar 3apuyynaar Gon
Ganxan ayHabiH 6ycuiin cyparyupa 3 uar, 3axbiH GYCUIAH CypryynuyabiH cyparyup 2 uar
3apuyyngar.

Mpacpmk 10. YHTAAr uar cypryynuyabiH Xapbuaar MMHYT Liaraap xapbuyynas.

1-6uar 7-8uar 9-10uar 10uaraac gaaw
® TeBuitH Byc 37 302 367 85
= lyHabiH 6yc 30 137 366 100
# 3axbiH 6yc 51 171 231 94

TeswitH 6yc, AyHABIH ByCuitH cypryynuitd cyparaug 10 uar yHTaar, 3axbiH 6ycuitH
cypryynuyabiH cyparumg 10-aac A3sw uar yHTax amapaar

Mpacuk 11. TacBIpUitH YaHapbIr aMbApanbiH TYBLWHTIW
: XapbUyyImK AYrH3X Y3B3:

CypAurmnan * Ono00 AMap cyyuans aMbaapy Gaiiraa 8a? Crosstabulation
Count
0Ogo0 Amap cyyuans ambaapy Gairaa a?
Xawaa HUATHItH
[ap OpoH cyyy, GanwmH Ganp BaiwuH bycan Total

CypAHrunan  TeewitH Gyc 29 668 75 1 19 4 806

OyHapin Gyc 91 399 128 17 20 1 657

3axwiH byc 259 14 277 1 16 3 580
Total 379 1081 481 39 55 8 2043

12
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SPIASM WNHXWNTS CYOANTAAHBI AXNbIH YP IYH

Correlations
Opoo Amap
Cyyuana
amMmbgapy 20 M wyrmax
Bairaa ga? nyunT
Ogoo AMap cyyuang, Pearson Correlation 1 -.025
ambaapy Ganraa ga? Sig. (2-tailed) 277
M 2043 1879
20 M WwyrMaH rydnT Pearson Correlation -.025 1
Sig. (2-tailed) 277
N 1879 2099

lpadmk 12. TacBapmitH YaHapbIr ambapax OPYUHTOMN Hb XapbLyyX y3Ban.

2 20m tyraman Myant

24.5
24
23.5
23
22.5
22
21.5
21
20.5
20

23.9

Opon
cyyuy
219

Xawaa
GantumH

227

HuiaTuiaH

Banp
241

bBanwuH

21.9

Bycap

21.6

20 MeTPUMH WyramaH ryWnTaap TICBIPUAH YaHapbir aBY Y33X34 HWUATUIAH Gaip,
rapT ambAapaar XyYyxayyaunH yayyynant caiid 6aiixag opoH cyyu, 6aiumHa ambaapaar
Xyyxayya 6ara 6aiiHa.

OpXMItH opnoro
Cumulative
Frequency | Percent | Valid Percent Percent
Valid >=300000 134 57 6.6 6.6
© 300001-500000 263 11.2 13.0 19.6
500001-700000 3N 13.2 15:3 3489
700001-900000 288 12.2 14.2 491
900001-1100000 394 16.7 19.4 68.6
1100001-1600000 295 125 146 83.1
1600001-2100000 190 8.1 9.4 925
>2100001 1562 6.5 75 100.0
Total 2027 86.1 100.0
Missing  System 326 139
Total 2353 100.0

13
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SPIIM WNHXWNTS CYOAITAAHBI AXIIbIH YP AYH

Correlations

20m WyrmaH S PXUIAH

ryunT opnoro
20 M wyrmad rynt  Pearson Correlation 1 -.055
Sig. (2-tailed) .018
M 2099 1863
BpXWIAH opnoro Pearson Correlation -.055 1

Sig. (2-tailed) 018

M 1863 2027

* Correlation is significant at the 0.05 level (2-tailed).

Ipaduk 13. TacBapuiH YaHapbIr epxuﬁu OPFIOroTON XapbuUyyrx y3Ban:

24
23.5
23
22.5
22
21.5
21
20.5

w20m Wyraman MNyant

>=300 30000 50000 70000 90000 11000 16000
000 1- 1- 1- 1- 01- 01-
50000 70000 90000 11000 16000 21000
0 0 0 00 00 00
23.6 22.7 234 21.7 23 21.6 21.8

>2100
001

21.6

20 MeTpuiH WwyramaH rymnTasp TICBIPWUMH YaHapbIr

OPXUIH cyparygbiH TACB3PUINH YaHap caiH Gairaa tom.

aBy y3san 6ara opnoroTom

TaCBapUiiH YaHapbIr aMbApanbiH X3B MasArtTan XapbLyyrbk AYrHI)X y3Ban:

CypAunrunan * Napaa rornox uar Crosstabulation

Count
[agaa Tornox yar
30mMuH-aac
bara 31MuH-1uar 1-2uar 2-3uar 3-aac ux uar Total

CypAHrunan  TeBwidH Byc 476 207 73 23 27 806

LyHabiH Byc 376 188 67 14 8 653

3axbiH Byc 289 178 81 20 17 585
Total 1141 573 221 57 52 2044

14
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1

SPISM WWMHXWMNITSS CYOANTAAHBI AXIbIH YP OYH

Correlations
anaa Tornox 20m WyrMaH
uar ryunT
[afaa Tornox uar Pearson Correlation 1 R b 2=_
Sig. (2-tailed) .000
N 2044 1881
20 M wyrmaH ryiinT  Pearson Correlation 1127 1
Sig. (2-tailed) .000
N 1881 2099

**.Correlation is significant at the 0.01 level (2-tailed).

Mpacbuk 14. TacBapuitH YaHapbIr ranéa TOrMNOX Larra Hb XapbLyynx y3Ban:

26
24
22
20
18

®20m Wyraman MyanT

30MuUH-
aac bara
216

31MUH-
fuar
232

1-2uar

2-3uar

241 256

3-aac mx
uar
248

20 MeTpuwitH wWwyramaH TyinTa3p TICBIPUIH YaHapbIr ragaa TOrMoAor Lartail He
xapbuyynaxag 2-3 uar ragaa Tornofor cyparyablH TACBIpUIAH YaHap caiiH, 30 MuHyTaac

6ara Tornopor cyparuug cyn GaiiHa.

CypAurunan * Buaeo rornoom TB y33x xyrauaa Crosstabulation

Count
Buaeo Tornoom TB yasx xyrauaa
30mMuH-aac
Gara 31 MuH-1uar 1-2uar 2-3uar 3-aac wx uar Total

CypAHmnan  TeewitH Byc 79 154 256 174 144 807

OyHasiH Byc 85 118 149 148 155 655

3axbliH Byc 89 109 148 103 135 584
Total 253 381 553 425 434 2046

15
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SPOIM LWAHXUNMS CYOANTAAHBI AXIIbIH YP IYH

Correlations
Bugeo
20 M wyrmaH Tornoom TB
ryianT y33x xyrayaa
20 M WwyrMaH ryinT Pearson Correlation 1 -.021
Sig. (2-tailed) 370
M 2099 1882
Buaeo Tornoom TB y3ax Pearson Correlation -.021 1
RS Sig. (2-tailed) 370
N 1882 2046

Mpadbuk 15. TacBIpMIH YaHapbIr BUAeo Tornoom 6onox, TV y3ax uarran
XapbUyymK y3Ban:

22'5

21.5

®20m Wyramax Mynnt

24

235

23

22

21

20.5
30muH-aac

bara
229

J1MItH-
Tuar

2386

1-2uar

216

2-3uar

29
229

3-aac ux

uar
2217

20 MEeTPUIH LWyramaH ryinTasp TICBIPUIAH YaHapbIr BUuaeo Tornoom 6onoH TV ysgar
uartai Hb xapblyynban 1 uar TOrnox, KWHo y3aar cypardug cawH (3-aac ux uar AyHa

33par), 2 uar Tornox, fMHo yaaar xyyxayya cyn GaiHa

CypAxrunan * ' 3pMiiH axnbIH uar aHruncad Crosstabulation

Count
C3IpUIAH @XNbIH Lar aHrmncax
0-1uar 2-3uar 3-duar Total
CypAHrunan  TeswiaH Gyc 221 230 48 499
HyHAabIH Byc 155 207 36 398
3axblH Byc 128 155 34 17
Total 504 592 118 1214
16
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SPISM WHXWNTS3 CYJANTAAHBI AXITbIH YP [IYH

Correlations

20m ufyrmaH YHTaar yar

nyunT aHruncax
20 M wyrmaH ryianT Pearson Caorrelation 1 .021
Sig. (2-tailed) 379
N 2099 1812
YHTaar uar adruncad  Pearson Correlation 021 1

Sig. (2-tailed) 379

M 1812 1971

Fpacdmk 16. TICBIPMIAH YaHapbIr r3pUAH KUN XMAGIr LarTam XapbLyymk
y3Ban: ~

25
24
23
21
0-1uar 2-3uar 3-4uar
®20m Wyraman MyinT 22.2 23.3 241

20 MeTpuiAH LWyraMaH ryinTasp TICBIPUIAH YaHaPbIr MPUIAH aXUN XUIAAST Lartail Hb
xapbuyynban, 3-4 uarnir onoHxu Hb 3apuyyngar 601, 1 uar n roapuinH axun XUAsr rax
xapuyncaH 6aviHa.

AyaHanm: TacsapuiH yaHap Oyoy 20M wyramaH ryWnT Hb TyXaWH XyyXOuiH
ambapanbiH TyBWUH Oyloy ambaapaar opoH cyyl GONOH epxuitH OprioroToi ypeyy
xamaapanTan Oyly ambapanbiH TYBWWH JOOP aWnblH XYYX34 WIYY TICBIPWIAH YaHap
eHpep baiHa

AmbgpanbiH xaB Masr Gyly ragaa Tornox uar, BUAeo Tornoom GonoH Tv y3ax uar,
FAPUIAH aXWN XMALAM Larwiir xapsan Xyyxag anb 60nox ragaa Tornox rapuitH axun Xk
WOSBXTIN XBAeNreeHTal Banx Hb XYYXOUAH TICBIPUWAH YaHapbir HAMArAYYIMK XapuH
BUAEO TOrMooM BOMOH TV Y33X Hb TACBIPUIH YaHapbir Byypyyrmx Gaitraa Hb xapargax
GanHa

XYYXOUAH TACBOPUAH YaHap Hb TyXalH XYyXOQWAH ambapanbiH - TyBLUWH oyc
ambpansbIr X3B Masrtan Lwyya xamaapanTain 60moxbir oHLomk 6aiHa.

3eenemx: Xyyxauir anb 60ONOX UAIBXTAN XOA6NreeHTan bannrax, naasxryn 6anx
yarmir 6aracrax Hb T3CBIPUIAH YaHapbIr HAMATAYYN3X Hb Tapranantaac Copruinax MeH
XYYXAUAH XYMYYXNWIAH Tanaap uaalua aHxaapax Xapartai. TACBOpPUNH yaHap Myy
Gairaa Hb XyyxauiiH ©CenT, XenkunT, Tapranant, XyyXauilH eepee eepTee WUTrax, Caaan
TOMYYNAUIAT MOXOOX COPEer HemneeTait oM.

17
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Secular Changes in Mongolia: Shift in Tempos

of Growth

Elena Z. Goding?, Lhagvesuren
Eksterins Yuo. Permiakove?, Irina A. Ehomiakova!

Gundegmas®, Shagdar Bat-Erdens?, Lindmils V. Zadorozhnaya’,

iInsttute and Museom of Anthropology, Lomonosov Boscow State University, Moscow, Russia
sMationsl Imstitate of Physical Culture of Monesolis, Ulaan-Baarar, Mongalis

ARBTRACT

The patterns of secudar changes m children and adoleacents of the city of Uloon-Baatar in the Republic of Mongoho
megsured in 2010-11 by the authors and in the group of cheldren sbeerved by Uranchimeg in the same place in 1389 have
been analvzed. Total number of the investigated children ond adolescents from 3 fo 1T years of age was 1351, The last
survey was conducted m accordance with bioethical procedures. The program mchuded stondard anthropometric mea-
suremends, descriphive characteristics” and pubertal sioges evaluafion’. Mean age of developmenit of secondary sexual
characterisfics was caleulated graphically. For most of the anthropometric indices significant differences between the
Monzolian teenagers ufmﬂ-am of measurements were revealed. The patterns of secular changes in body size confirmed
the interaction of stempo and emplifudem: s:-guqimaﬂ changes in puberial growth were observed with the same qrerage
values af 16-17-vear old boys and girls. The increase in body circumferences observed in modern Mongehan schoolchildren
waz possibly based on the ncrease of body faf component, parallel to the global trend worlduwide.

Eey words: auxclogy, secular changes, tempos of growth, physical developmend, sexual mofurakon, stafure, BMT

modern Mongolian schoslchildren

Introduction

Studies of secular trends and secular changes still re-
main one of the most discussed topacs in auzological re-
search. Takong imto sccount enormous amount of works
onthis subect it could be azsumed that brtle new could be
ssad or added to what 15 alresdy known. However this 1=
not the caze. Fast chanres in life conditions serve as bams
for quick changzes in patterns of growth and development
of children in different countries, thuas supporting a well-
kmown conchasion that srowth 15 a mitror of the conditioms
of the somety”.

Recently, conprebhensive reviews were published sum-
maTImng separste faces of changes 1n different body di-
mensions snd in different coumtries 1n an attempt to find

a general direction of secular trend For exaniple, two re-
views on changes in BMI and heaght 1n 200 countries dur-
1ng the last 100 years or so were published m 2016, They
were prepared by s consortium of scentists, so called NCD
Fisk Factar Collaboraton (2NCD-FisC), and published in
the journal sLancets and in on-lime edition ELife" 7, A de-
tailed comsideration of the countries incladed 1n the long
List of collaborating resesach shows that stll many are
abszent, including Mongolia, However, starting from

Escuived foo publicatios August 3. 2018

1980z, anthropologreal population surveys were conducted
there by both Busziae and Momsohan sciemtistssi:,
[hae to these archive matenials collected according to the
same research protocol, It 1s posatble to analyze secular
changes that ocourred in the Monzoban populstion during
the last decades.

The aim of the present paper 1= to follow secular chang-
e for the last 20 years in Mongoliam children and adoles-
cemts boving 1n the caprtal of Mongoha, the oy of Ulaan-

Baatar,

Materials and Methods

Mongolha 15 the 18th largest and the most sparsely
populated country m the world. With the size of land of
approzamately 1500 000 sq. km. 1t has a population of
around 3 milhon people. I 15 also the world's second-lars-
est landlocked country. Much of its area 1= covered by
crassy steppe, with mountaons to the north and west and
the (roba Desert to the south. Ulaan-Baatar, the capital
and the largest city of the country, mhmtusbmt-tﬁ‘u
of the country's popalarion,
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Sicbjects

In 2010-11 an anthropological survey was conducted
in the capital city of Ulaan-Baatar by a joint team of
rezearchers from the Besearch Instiiute and Museum of
Anthropology, Lomonosov Moscow State University.
Mozscow, Ruszia, and the Mongolian Mational Institute
of Phyzical Education, UTlaan-Bastar Eepublic of Monzo-
lia. Children and adolescents of both sexes from 7 to 17
were investgared. with the total oumber of 1,500 indi-
viduals.

For the prezent papsr, the data collected in the course
of this survey were compared with the publizhed materi-
als of Uranchimeg, who investigated children and ado-
lescents of Ulaan-Baatar in 1938:

The limirations of thizs study are as follows: 1) only
data for the age period from 9 to 17 years old were used
for the comparison because no data on 7 or 8-year-old
children of both sexes were included in the previeus
study; ) intergenerational comparisons were made on
mean values of all paramsters: 3) in the first dats set it
wat oot exacily specified what kind of instrument was
used for skinfold measurements: special skinfold caliper
of any type or sliding caliper.

Exact numbers of children per age and sex sroup used
for comparative analysis ate ziven in Table 1. All of the
investigated children were of Mongolian nationalicy. One
ags group consisted of children whose aze fall within the
imterval + & months of the whale year (e.g., T-year olds:
from 6.5 to 7.5, etc.).

TABLE 1

NUMEER OF CHILDREN PER AGE AND SEX STUDIED
IN 1969 AND Z011

Tlasc-Haztar 1280 Tlaax-Fastsr, 2011

Agw {Feucz)

Farz O=xiz Harz Eizls

= gz TR 50 ]

10z a7 s 3

1 [==-] g1 86 BT

12 -] &7 g1 Bz

13 ™ -5 82 as
14 - =] & ™ 100

15 =+-] i g TE
15 -] i 8l ac
17 B s al ac
Tatal a4l a7 aas TO3

Children were measured during or immediately after
school-hours. All anthropomeiric mMEefsUTEmMEDIE Were
taken according to standard technigues®"". Subjects were
measured bare-feet. wearing only underwear. All of the
oheervations were performead in agrecmsant with bioethical
procedures; protocols of consent were filled either by the
subject (glder children) or by his'her parentiz).

13

Program.

A larze mumber of anthropometric and anthroposcopic
characteristics (about 50) were taken on each individual.
Standing height and heichiz of anthropometric points
were measured using s Medel 101 — Anthropometer!s;
welght was messured on a digital scale. Circumferences
were measurad using A measuring tape: body diameters
— with spreading caliper: joints breadths (e.g., elbow
breadih) with sliding caliper; skinfold thicknsss with
Harpenden skinfold caliper.

The stages of secondary sex characteristics were evala-
ated in girls bazed on breast development (As), pubic hair
(P, axillary heir (Ax), age af menarche (&) and in boys
based on nipple enlargement (), pubic hair (F), axillary
hair {Ax) and voice mutarion Dats on menarchesl age wers
collected by status-guo method The stages of secondary
sexnal characteristics were evaluated according to the scals
usad by Ruszian anthropologists". The scores given to the
srages differ from the Tanner's stages” by 1 unit e.z., Tan-
ner’s »stage 1x equals sstage v according vo Salovyeva’s
seale evc. However for the present paper it doss not maks
any differsnce because only pressnce ar sbeence of certain
characteristics was taken into account for the subsequent
estimanion of mean agss of development of those.

The following characteristics were caleulared from the

MEASUTEMENTE:

Leg length = (height of illicspinale anterins + height of
symphy=ion): 2.

Arm length = acromion height — dactylion height.
Corpus length = height — leg lengih.

BMI =W/H?, where W —weight in kilos, H — height in
meters.

Corpus lensth/Heizhr ratio ().

Leg lengrh/ Height ratio (%).

Biilipcristal diameter/Height ratio.

Chest index: sagittal chestfiransversal chest ratio.
Frame index = (elbow breadth in mm* 100} / (height in
cm This index was considered as a measure of external
zkeletal robustoesst.

Statistical onalysis was performed with the Statistica
{v. 8.0) software (Statecft Inc., Tulsa, USA). Descrip-
tive statistics for anthropometric MessUTSmMENTs WAS
caleulated Student’s T-vest was used for comparison of
means in two subsamples for each analyzed trait.

Results

The analysis showed that most morphalegical charae-
teristics significantly differed in children of two zets of
messurements. Modern Mongolian schoolchildren wers
ahsad of their counterparts from the previcus generation
in all toral dimensions up to the age of 16-17 years
(p=0.000). However at the age of 17 thers were no secular
differences in height for both males and femalss (Figurs
1}, in weight — for girls (Figure Z): at the age of 16 years
—na differences in chest circumference for both sexes (Fiz-
ure J) and in weizght for mals: wers found. A very similar
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picture was detected for BMI: at some age groups investi-
gated in 2011 the average valuse of BRI were siznificant-
Iy hizher but at 17 years of age no differences were found
(Figurs 4.

Practically in all age groups averaze valoes of leg
lemgth (p<0.05) and carpus length (p<0.001) were higher
in modern Mongolian schoolchildren (Figures 5, §). Thus.
it can be conchudad thar the differences in height were due
to the incTease in both leg and corpus length but the con-
tribution of corpus length was more significant, particu-
larly in boys. This i= confirmed by the analysis of body
propartions: modern Monsolian boys from the age 14 and
modsrn Mongolian girls ar 12-13 years are characterized
by a comparatively bigger corpus length (p<0.02 and
p=0.01, rezspectdvely) and & relatively lower leg lsngth
(p<0.02 and p<0.01, correspondingly, Figures 7, 8) than
those in the previous generation At the same time the arm
length sigmificantly increased (p<0.003) In the Mongolian
schoolchildren

Secular changes in biaeromisal diameter are parallel
to height: modern Mongolian children and adolescents
had sigmificantly higher values of this trait (p<0.000)
up to the age of 17 years (Figure §). For biilioerisral
diameter modern children also surpass their countsr-
parts from the previous generation up to the age of 14
years (Figure 10). For 15-17-year-old boys and 14-17-
year-old girls no statistically significant differences in
this characreriztic were found. However, when average
valuse of relative pelvic breadth were comparsd in two
groups, they tendsd to be smaller in modern children
(Figure 11).

Average values of chest breadth were higher in mod-
ern girls at 8-15 age groups (significan: at 11-12 and 14
years, p<0.006) and in boys at 10-16 years (significant
at 1315 years, p<0.004). By the end of the growth pe-
ried mo differences were found for either boys or girls
{Figure 12}.

For chest length however there were oo differences
between the two data s2ts &t any of the age groups (Fig-
ure 13). The inerease in chest width with no incresase in
chest length led to changes in chest shape in modern
Mongolian schoolchildren. This is confirmed by changes
in chest indsx, which was lower in boys starting from 12
years (ignificantly different at 14-15 years, p=0.01) and
in girls from 11 year (significantly different at 12, 16
and 17, p<=0.03). Thus, it can be conchuded that medern
Mongolian teenagers were characterized with flatter
chest chape comparsd to thoss from the previous gen-
eration.

In most of the circumferenees {waist, hip, upper arm,
lower leg) modern Mongolian children had higher aver-
age valuss than their counterparts from the previous
gensration up to the age of 16-17 years. At the end of the
growth period, the differences, like in many other cases,
dizappeared In modern 17-year-old girls average valoes
of hip circumference were even smaller (p<=0.02), than
in their counterparts measurad in 1989 (Figure 14).

14

Secular changes of average valuse of skinfold thick-
neEses Were characterized with consistent increase (Fig-
ures 15, 1a). All skinfolds were much thicker in medern
Mongolian schoolchildren. However it should be Espt in
mind that, as already mentoned. in the 1989 seriss. it was
not specified what kind of insoument was usad for skin-
fold messurements, which might coniribute to the diffsr-
enees reveslsd.

Intergenerational differences in elbow breadrh re-
wealsd appromimately the same changes a5 for many other
traits discussed above: average valuse of this dimension
were significantly higher in modsrn children and adoles-
cenis up to the age of 13 years, with oo differences found
after puberty {Figure 17). Frame index was shightly high-
er in the 1989 data set. starting from 12 years onward,
although the differences were non-significant (Figure 18).

For betrer understanding of the revealesd differencesz in
erowth patterns, anpual increments of body dimensions
were also analyzed. As cam be seen from Figures 19 and
20, anmal increase of growth occurred earlisr in medern
Mongolian children. which was particularly clear for
weight and more pronounced for boys than for girls.

The analysis chowed that main differences between
Mongolian children and adolsscents measured in 1989
and 2011 were due to differences in biclogical age. This
was confirmed by mean age of development of secondary
gexual chararteristics (Table I).

In girls breast development was earlier by 1 year 10
months, pubic hair — by 1 year 10 months and menar-
cheal aze — by 8 months. In boye mean age of pubic hair
development was 9 months earlisr.

Discussion

The differences found when two sets of measurements
of Mongolian urban children living in the city of Ulaan-
Bastar in 1989 and in 2011 were comparsd, showsd a very
consistent patiern: two populations differed in their di-
mensions ol the end of pubertal period. After that no
statistically significant differences were found. This con-
firms the viewpoint that differences in size were mainly
dus to differences in tempod.

Secular changes in heighr in Mongolian children were
dus to increase both in leg length and in corpus length. In
the #classicals suzelogical emadiss, secular increase in
height was mostly conpected with the incresss in leg
lengih1#. However in some populations the patiern of the
changes could be different with most of the increase in
height ccourring in corpus lemgth® s The diffsrences in
leg length may serve as an evidence of the gquality of life
and environment, particularly in the prepubertal period
of the ontogenesis, thersfore, a leg length decrsase and
parallel increaze of ounk length (corpus lenzth, sitting
heizhr) could be eonsidered 8= 8 marksr of the unfavorshle
growth condirion=**. According to the relative valoes of lag
lengrh and corpus length, for Mongolian boys increase in
corpas length was more typical, while for the girls no in-
tergenerational differences in these two indicators of
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TAHLE 1.

MEAN AGE OF DEVELOFMENT OF SECONDAEY
SEXUAL TRAITS IN THE ADOLESCENTS OF ULAAN-
BAATARE IN TWO EERIES OF MEASUREMENTS

Charsctarizbes TUlaxo-Haataz 1985 TUlzax-Fastaz, 2011
Girle

L 11 Fearz & monkks % reare 8 mozthe

P 15 yearz § momike 11 yeare 11 mozthe

Ax 15 yearz 2 momiks 11 yuars 3 mozthe

Mazarche (1) 15 yearz 2 momike 12 reare & momthe
Here

g e 1Z reare 11 memthe

P 12 reare 4 months 13 raarc 7 mozthe

Ax 10 renre 2 montks 14 yumrcz & mozthe

growth were found This may mean that family environ-
ment could be different by gender but this suggestion coald
not be testified bersuse no information on socioeconomic
family status, living conditions etc. was collected in 1989

Though in absohate valoes of biacromial and bihiae di-
ameters modern children surpassed their counterparts
from the previous generation. when values of relative pel-
vic hreadth were compared in two groups, they tended to
be significantly emaller in modern children, whicrh can
suppart the visw that modern youth has more gracile skel-
etons®. However in such traits as elbow breadth and
Frame index thiz trend was not revealsd. Elbow breadth
was bigger In modern children and valoes of Frame index
did not significantly differ between two s2ts of measure-
ments. It was previously shown that for many other mod-
ern populations the trend towards decrease of bone mass
was typical. It was explained by changes in modern life
style and diminizshed degres of physical activity in pres-
ent-day children and adolescents® =, Possibly, for Mongo-
lian population this is not yet the case, and Mongolian
schoolchildren still have encugh physical exercise even in
the urban environment.

The results show thar due to different changes in
traneversal and sagittal chest diameters, the chest of
modern Mongelian children became much flatter. Simi-

lar changes in chest parameters and chest chape, more
pronounced in girls, were found by other authors who
connected such changes with sociveconomic conditionss:.

Gecular chanees of average values of skinfold thick-
ness were charaeterized with a consistent ineresce.
These results were similar to many other studiss show-
ing the global trend towards obesity in the populstions
worldwides -2, At the same time, unlike other popula-
tionz* the increase in subrutaneous fat in Mongolian
schoolchildren was similar both in trunk and in extrem-
itizs. Thees results indicats also that the inerease in cir-
rumfsrences in medern Mongolian children was mainly
due to the increase in fat layer, which again is typical for
many other studiss of modern schoolchildren.

The comparison of mean age of development of second-
ary sexual characteriztics and aze of menarche chowed
that modern Mongolian children were characterized by
an accelersted age of development, which was also ex-
pressed in early pubertal growth. In this case modsrn
Mongzolian children certainly differ from children of
other groups where secular chanzes stopped or stabi-
Lized.

Conclusion

For most of the anthropometric indices significant dif-
ferences hetween the Mongolian teenagers of two series
of measurements were revealed. The patterns of secular
changes in hody size confirmed the interarction of stempa
and amplitndesi: significant changes in pubertal growth
were observed with the same averags values at 16-17-
year old boys and girls. The inerease in body circomfer-
ences ohserved in modern Mongolian schoolchildren was
possibly based oo the increase of body fat component,
parallel to the global trend worldwide.
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SEEULARNE FROMJENE U MONGOLIJI: POMAE TV BREINI BASTA

SAZETAK

Arpekti sekularnib promjena u djece i adolescenata w Ulaan-Baatar-u u Republici Mongoliji mjereni tijekom 20101
2011. godine usporedsni su & podacima koje je na skupini djece iz istog grada analizirac Uranchimeg 1889, godine.
Ukupan uzorak obuhvatio je 1351 djece 1 adolescenata w dobd izmedu 91 17 godina. Movija studija je provedsna u skladu
£ bipetickim nafelima. Program mjersnja uklucio je standardne antropometrijske mjere, deskriptivne kEarakreristike i
]}mc]euu stupn,]a pubsertetzkih ]}mm]e:na_ Ereﬂn]a mgednﬂs.t dobi razvoja eekundarnih Ep-:uLmh ohiljezja je izrafunars
graficki Za vecinu antropometrijekib mjera uocene su znacajpe razliks izmedu d1;|1]e EETije m]em Obraseci sekularnib
promjena u velifini tijela potvrdili su interakeiju izmedu brzine i opsega rasta: uofene su zoaésjne promjens u pubser-
tetzkom rastu uz iste prosjecne vrijednosti u djecaks i djevejéica starih 16-17 gpodina. Poveéanje u opsezima tijals u
novijoj peneraciji mongolske skolske djece je vjerojatno posljedica povecanja mazneg thiva, u skladu 5 globalnim svjetskim

trendom.
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TAMUPY/ABIH HUUTOM 3AUIH 3ACTUIH Y3YYJIDATYYIUNH
CYJAJITAAHBI YP JYHI'22C

JL.Anmanyswie (Sc.D, npogh, YBT/IC),
H.Mazmapsyn ( Ph.D, YBET][C)

XypaaHuryii

Onoe yen MOHroIbIH TaMUPYJbIH  AMBKHPraaHbl TYBIIMH X3p B3? THAJH
Y3YY/I9X 9/IMiH 3aCTUiH TyclaMkK, axyil HOXLeIUHH Tanaapx cyJanraa XapbUaHryii
XxoMc Oafiraa Hb axurnaracan GonHo. THHMISC 5HY Tamaap aBcaH TyyBdp
CyJajiraaHpixaa 3apuMm yp JAYH, Y3YYJIITYYI3IC XICIWIIH OPYYJIDK IHIXYY HITTIITHNAT
Ooatracon 6mwmd. Cynanraansl yp AYHI YHIICIOH KOPPEISLUMIH MIMHKUITD), OOH
XYYUH 3YWICHHH PErpeCcCHiiH IMMHKMIrMI Xuiicon. IIumkunrssHuii yp ayHrasc
Xapaxa/i, TaMUpYMJl ©OpCAMHHXOO aMbKHpraaHbl TYBLUIMHI AyHA@X 0a ayHipKaac
JI00TYyp 'K YHOIJICOH Hb T 393JTIH, XaAraJamxKryl, Taln XyBb Hb OPOH CYYIAH]I
aMb/lapy YaJaxryi Oaiiraa, xajarasamik YyCra»K 4ajaaryi, OpJIOrbiH HaiiaBapraii 6ac
OHJIOp 3X YYCBIPryii Oaiiraa 33par Xy4uH 3YHIC HONIOODKI). TaMUpUibIH HHUHIOM
SIMAH 3aCTHMMH acyy/auji IMHABIPIAIAIYH ONOH acyymnyyn Oaiicaap Oaiina.
Tyxaiin6an, capbiH OpJIOTbIH X2MXK33 6ara, opoH Gaiipaap 6ypaH XaHrarax yaaaryii,
XaJraaamk Oypayy/93ryi, OpJIorbiH XAMXKII Hb CIIOPTOOP XHYIIILIIX 3aP/IbIT HOXOK
4a/axry CaHxyyruiH jayraraan, 63pxmmontoii Gaiina. Tamupuasin Gapar tan XyBb
Hb OOPUIH JIyp COHUPXJIO0 [arax CllopToOp XMUYIIILINK, CITII CaHaMKTail Oaiizar
Hb CyjajraaHaac xaparjuiaa.

Tyaxyyp yr: TaMupu/iblH aMbKMPraaHbl TYBIIHH, HUHIAM 3/IMiH 3aCTHITH Cy/1airaa,
TaMHMPYHBI AMKWJITAH]] HOJIOOJIOX XYUUH 3YHIIC.

Opuua

Opuns naruite cnopThiH canbapbii 1921 0HOOC IXJI9H XOTIKYYIDK HPCIH 6Oroe
98 xunToHr? 301rox ryk Oaiina. [lasapuuiblH ©HOe yeI THB, JDJIXHIH TaBLAH]
MoHroBIH TAMHPYIBIH Y3YY/DK Oaliraa aMyKHIT Hb Tycraap TOITHOJI00 fararrax, 9x
OPHBIX00 XOIKJIMHH TYBLUIMHI MIDPXHUIIIIH CypTaiwiaxaji OHLIoM a4 Xoabor10aToi
Ounzy. bueniin Tammp, crnopreir Oyx Oaiiryysiara, ax axyMH HIDK JIOMKHXK
XOIKYY/IDX Hb XyBb XYHHMH XOIMNKIMHI XaHraxX, OBYINIOOC YPbIYMIAH COPTHIIIX
XaMIU#H YP AYHTOH, al0yAryi, HUAraM-31uiH 3aCTHIH Yp alIMrTail aprbliH HAT IOM.

Mouron Vican “bueniin TamupbiH Tyxai” Xyynb, “CHOpTbIH MX Haajam,

Y/ICBIH aBapra Imajrapyyiax TIMIUIIHUNT 30XHMOH Oaiiryyinax, CaHXyYKyy/I9X xKypam”,
“Monron Yncag ONoH yiac, THB, JSIXUHH CHOPTBHIH TIMIDH, HAAIMBII 30XHOH
Oaiiryynax, CaHXYYXKYYJI9X Kypam” 39p3r Xyyib, JKYPMYyyIbIl MOPAOH aKMILIaK
GaitHa. I'9c3H X514 TAMHUPY/IBIH AMXKHIITAHJ HOJOONOX 4yXaJl XY4dH 3yinuiin
HOT OOJIOX THAHMH HUHIOM — SIMHH 3aCTHHH acyy/UTBIl XOPX9H MHMHABIPIX Tanaap
3acruiin raspei Gozioro, xerenbep rapaaryi, XMHIICOH CyAairaa MIMHKUITIIHUH
@KUJI TYH XOBOp Oaiiraa Tysl 3HAXYY COABMIH XYPI3HJ CyAalraaHbl aKHJl XHIIX59p
30pbCOH IOM.
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Cynanraansl 30pwiro: TaMHUpYIelH HUHATOM 3MHH 3aCTHH ©HOOrditH Gaumany
YHOJIDIT, AYTHAIT ©T'Y yIMaap TAHUNA aMbXXKHPraar I33UUTYYJI9X CaHa 60I0BCpyy1axas
OpILHHO.

Cynanraansi apra 3y#: TaMupuHbl HUITIM 5HIH 3aCTHitH cynanraar YiaanGaarap
xoroz ampzapy Oy# 140 tamupynaac aBcad 6omHO. Dara3p 140 XyHuiir cynanraan
COHIOXJI00 caHaMcapryi TYYBpHIH apra XapariadcdH. Huit 25 acyynt 6yxuii HUATrIM
S/WMIH 3aCTHiiH CyaIraaHbl acyynThir GONOBCPYY/IK MIIIILIHItH GOIOBCPYyIAITHIr
DAMHH 3acar-CTAaTHCTHKUHH M313131  GonoBcpyynantein  SPSS  mporpamaap
ryHuaTrans. Cynanraansl yp AyHA TYJITYypllaH KOPPENSLH, OJOH XYYHH 3YHICHIHH
PErpeccuiiH MMHXMIrIAr XuicoH. Cypanraansl yp AYHZ YHAICIOH KOppENSLHHH
LIMHXKWITD), OJIOH XYYHH 3YHICUHH PErpecCUiiH IIWHKHITIAT XUHCIH. |

Cynanraanbl yp ayn: Cypanraansl aXwiJ CHOpTBIH Oalryyiuiaraja axuuiazgar
QXWITaH, TAMUPYHJ, Cypaiuax Oyil oloyTHyyIsIH Teneesnesn Oyxui 140 TaMupyHbI
41 xyBb Hb 3p3rTd#, 59 XyBb Hb 3MIrT# GaiiB. HacHb! OGaibir aBy y3Ban, 60 XyBb
Hb 18-30 HacHel 3anyyuyyn, 20 xyBb Hb 31-40 HacHsl, 10 XyBb Hb 41-50 HacHbI, 10
XyBb Hb 51-93C 19311 HAaCHBIXaH IOM. DHJIDIC Xapaxaj, CyHairaanj 3ajlyydyyabiH
XaMmpar/caH TYBIIUH uXx Oaiinaa.

Tamupuzsia am 6y, am Oyl ZOTOPX X616JIMOP HACHBI XYH, X6AOJIMOP 3PXIIDK
Oy# XYH, XYYX/AHHH TOOT HII'TI9H Jlapaax 3ypryyaaap XapyyJas.

3ypar 1, 2 Am 6y, am Gya 1oTOpX HacHsI Oaiiman

2 112
10%

M xe/.HaCHbl XyH M AXun xungar = Xyyxan

- Cynanraann xamparzaarcabii 30 xyBs Hb aM Oyn 6 Gaiiraa 6os 10 XyBb Hb aMm
Oy 2 rax Xapuyipkdd. AXWI XHHIAT XYHHH TOO | raaruiir 7 TaMHPYHH COHTOCOH
6o axua XUHIIT 2 XYH epxel Hb Gainar racoH XapuyaTeir HUAT 112 TamupuuH
COHTOX233. DHJIAC Xapaxal, Cy[JairaaHji XaMparicaH TaMHUpPYABIH ap IIPT axHi
XMIDK OpJIOro OJIIOT XYHTIH Oaijar He xapargax Oaiina. Cynpanraann xaMmparicaH
TaMHPY/bIH XHUYI3JUIDAAT CIOPTBIH TOPOJI, XHYIIIUIICIH HKUIIIP aBy Y3BAUI 35 XyBb
Hb 60X, 30 xyBb Hb carcan 6ember, 10 XyBb Hb XOHI'OH atTneTHK, 10 XyBb Hb ranaboI,
5 XyBb Hb FMMHACTHK, 5 XyBb BOJICHOOJBIH CHOPTOOp XHUILIAAr GaiiHa. Darasp
TaMMpPY/bIH CIIOPTOOP XHMYDIUIICOH KUIMHI aBy y3BII, S5-aac JOOLI XHUIIILINK
6aiiraa 56 TamupuunH O6y0y 9H2 Hb 40 XyBb 601HO. CriopTOOp 6-10 KK XHYIILINK
Gaiiraa 28 tamupuun Oyroy 20 xyBb, 11-20 xun xuudaumk Oaiiraa 28 Tamupuun
6yroy 20 xyBb, 21-30 xun xuuduik OGaiiraa 14 tamupuun Oyroy 10 xyss, 31-33¢

BT T
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JILI KA XHYIIUIYK Oaiiraa 14 Tamupuns Oyioy 10 XyBb Hb 00 Gaisn.
XaMparjacal TaMHUPYIbIH XHUIUIIAT CIOPTHIH Oaiiryysiara. svves e

XYCHOI'TI3p HOI'TIIB.

XycHnort 1. TamMupyibiH XHUIUIIAT CHOPTHIH Oaiiryynara, KiyOyyn

CriopThiH KiTyGyy/bIH HIPC Too XyBb
Amio criopt kY6 21 15.0
Anpnap cnopt Xopoo 5.0
Mx MOHTOJIBIH XYUTIH 5.0
Apsuc kiyo 5.0
MVYBUC 28 20.0
YBTAC 63 45.0
©OBepxaHraii 7 5.0
HyH 140 100.0

Cynanraanj xamparacan tamupyiabii 45 xyBb Hb YBT/IC-nitn Garm,
KWITaH, OKYTHYYA OaiiB. Yuak Oyil XyBb Hb Oycan Oaiiryyuiara, cnopThiH KayoT
XHYIIJUIIAT Hb JA9IPX XYCHIITIIC Xaparjsiaa.

3ypar 2. TamupuHbl aMbXupraans! 6ainan

Ta simap TepJMitH OPOH CyyLIaH]| ambJapzar B3? Ta xanranamkraii 10y?

xapwynaaryi
5%

Ta 3950191 10y?

39391HMIHH 30pUyIAIT:

xapuyn
aarymn
5%

TatraspuitH
33an
4%

OioyTHbI
CypranTbii
Tenbep
6%

Xaparnasuu
" 330N
\uaraau
cap\

12% Buanecnitn

339N

16%
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JI»9px Xapuy/ITyyaac xapaxa/, CyJajiraas/i XaMparaarc/ibia 33 XyBb Hb 2 0poo
Gaitpann ambaapar 6aiixaa rap xopoonon rapt, Gaimmug ampaapaar Tamupun 20
XyBHIiT, TypI9cHiiH Gaiipany aMbaapaar TaMupunz 27 XyBHHT Tyc Tyc 333Dk OaiiHa.
Buj cynanraansl acyynrazn “3 6a TyyHI9C 99111 epeeTdii Gaiipan ampaapaar” racoH
COHTOATBII GUYCHH GOJIOBY FHI XAPUYJITHIH COHIOJITHIT AMAp 4 TAMHPYMH COHIOOTYH
oM. HuiiT Tamupu/ibin 60 XyBb Hb XaAralaMKryi, 3eBXeH 40 XyBb Hb JI Xa/irajlaMKTai
Gaiina.

HuiiT cynanraanj xamparjacad TaMUp4IbiH 35 XyBb Hb 3251T3H, 60 XyBb Hb
3990ITY# MK Xapuysnkd). XdUiraip 33571 aBaaryi Hb CailH y3yyJIdJIT MOT XaparjaBy
399J1 aBaxa/l laap/yIar Wairyyp y3yymaTyya 600X opiorsiH 6arairaarai X YyCBap,
Gapbllaa XOPOHIo 35pAT LIAAPIArbII XaHTaX YaJaxryi rax y33:k 60s10X Tanraid. 3991
aBCaH TAMHPY/IbIH 392JIMITH 30pUYJIAITHII Cy/UIaxall, 45 XyBb Hb OPOH CYYilHbI Oy10y
MIIOTEKHMITH 3351130, 17 XyBb Hb HATHHTHHH 33371T3H, 16 XyBb Hb OM3HECHIH 339/1TIH,
12 XyBb Hb XOPOIJIIIHHI 33991 Oyioy uaraan cap 39par 6asp €cioji TIMIIIIIXIP
33911 aBcaH, 6 XyBb Hb OHOYTHBI CYPrajThH TOJNOOPHHH 33371 I'K XapHysnk?. MeH
Cy/la/raan/i XaMparjcal TaMHUp4/IbiH 35 XyBb Hb MalMHTal Gaiican 60JIHO.

TamupujpiH opxuiiH 0ONOH eepuiiH capbiH opsoro Tanaap: Cynanraanj
XaMparJcaH TAMUPY/IbIH SIMAp 4 OPJIOTBIH 3X YYCBIPIyH I3k 63 TaMMp4MH XapuyJicaH
6on capein 501.0-1000.0 Terperuiin opiororoii rak 56 tammpuun, 2.1-3.0 cas
OpJIOrOTOM K 7 TAMHPYMH XapHyJDK3d>. XapuH OPXHiH OpJIOTBIH TyXai, OpXuiiH
opaoro Hb 500.0 MsHraH Terpereec a00uI OpioOrotod ryk 28 tamupuuH, 1.1-
2.0 cas terperuiin opnororoii 84 tamupums, 2.1-3.0 cas TerperuiiH OpJOroToi
rk 14 TamupunH xapuy/okdd. bunuunii cynanraansl acyynraja “3.1 cas terpereec
J1I” OPJIOTOTOM IICOH XapuyJT Oaiican 6010BY AIMap 4 TAMMPYHMH 3H XapHyJIThbIl
COHToOryii Oyloy Cyaanraanj WM XoMKIIHUH OPJIOrOTOH TAMHUPUMH Xamparjaaryi
Gaitna. TaMupu/iblH OPJIOTBIH 9X YYCBIPHIHI TOAPYY/DK acyycaH Oa TaMUpP4/bIH
OPJIOTBIH 3X YYCBIPHIT Jjapaax opJorklH TOpyyaddc Oypayyik OaiiHa.

XyenorT 2. Cynanraanj XxaMparJcal TaMUpY/IbIH OPJIOTBIH 3X YYCB3P

OpJIOTBIH 5X YYCBIP JlaBTarzicas T00 XyBb

[Hanux 14 10
TaMIIH, ypangaaHaac 0JI0X OpJIoro 56 40
TakcuHbl YHIUHITIH ABXK OpJIOro 14 10
oJ1J10T

Y1 xemnex Xopenre Oycnan 21 15
TYP2ICIAYYJICHHUH OpPIIOro

Bycan 21 15
Xapuynaaryi 14 10
Huiir 140 100

Huiit ramupyabis opsiorsit 10 XyBb Hb HasinH, 40 XyBb Hb TOMIIIOH, ypajljaaHaac
0710X OpJi0ro, 10 XyBb Hb TAKCHHBI YHITYHIITIIHIIC 010X OPJIOro, 15 XyBb Hb YJI XO/1716X
XepeHre Oyc/aaz TYp3ICIYYICHHI opioro, 15 XyBb Hb Oycaji OpJIOrbIH 3X YYCBIP MK
xapuyJicaH OaitHa.
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Cynanraans sBuaz “Tepeec TaMupHIbiH HUATMHITH aCyy/UTBIT WA BIPIXHIH
TYI1 10y XHIX XOPArTaif BY “ rICOH acyyNThir TaBbCaH G0IOBY YYH/L IMAp 4 TAMHPYHH
Xapuy/aaryi oM. XapuH TOPHIH IOMKIIDT TAMHPUIA XOPITTOH [ICoH XapuynTsir 40
XYBb Hb OTCOH 0OJIHO.

3ypar 3. TamMupuHbl OPXHIH XOPI/IdIHUI 3ap/ai 6a CropToop XUUNIILIIXI
3apLyyJiiar 3apzai

OpxuitH XOPAIVIIIHUIA HUHT 3apaan CropToop XHY23JUIdXI/ 3apiyyJiiar

3apUIbIH TOPIYYI:
. Tepayyr 00000
Xapuynaarymn 7 Bycan
TamMUd3H ypangaaHs!
10 Xypaamx

2.1 can — 3.0 cas Terper 14

~Xoon, yHA, T3383p

1.1 cas — 2.0 can Terper i 84 Xysuacxaparnan
CypranTbiH Ton6ep
500.0 MsiHraH Terpereec 25
noow 35 3aanHel Typaac
mxyBL BT00 Percent = Frequency

TaMupu/IBIH OPXUHH XIPArIIHHIL 3apaan Hb capbid 500.0 MsHraH Terpereec
noom 35 epx, 1.1-2.0 cas Terperniin XoparmdHuii 3apaan raprajar 84 epx Tyc Tyc
Gaiina. CiopToop XUYI3JUIdXI/L 3apIyyJIIar 3apAaiji TOMLDIH, ypalJaaHbl XypaamiK,
XOOJ, YHJ, TI9B3pP, XYyBLAC XOPIMJId, CYprajiThiH TOJ06p, 3aalHbl TYP33C IICIH
3aptyya Garrcan GaiiHa. DAranpsdc XaMrUiH OHAOP 3apUIBII 933JDK Oyit 3apaan Hb
XyBIIAC X2PAITJDHitH 3apaan 40 XyBb, X00J, YHII, TIIBpHiiH 3ap/an 40 XyBb, CypraiThiH
tenGep 15 xysb Gaitna.Cynanraassl yp AYHA Ty/ITyypiaH TAMUPYHbI HHHTOM dIHHH
3aCTHIiH acyyJIail HOJIeeeX XY4HH 3YHJICHIH XOOPOH/IbIH XaMaapibiH KOPPE/IsIHiH
HIMHKUITIIT TYHLDTIII).

Xyenarr 3. Koppensauuis muHKHIr?

e , =
E — (5] o (5]
| g < = (=} Gl ] —= o cl ')
s 8 5| 5| % |g28 B S| & |2%
5 E | 2 E—|5 8 % “ |88
= © %
Pearson
Correla- 1| -.150| -.121 .173*| -.111| -.147| .010 .068| .149
@ tion
é Sig. 094 176 047 .230 100 906 461 087
2 (2-tailed) : : B ] ’ 4 : .
% N 133 126 126 133 119 126 133 119 133
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Pearson
Correla- | -.150 1| .403"™ -169|.507| -.028| .099 -.074| .180°
tion
'.::E Sig. 094 000 059 .000 759 256 425| .038
2 | (2-tailed) | ° ; : ! : : ; 2
E N 126 133 126 126 119 126 133 119 133
Pearson
Correla- | -.121| .403™ 1 322" .036| -.052| -.006 -074| .180°
‘g tion
5 |Sie 176 000 000| .699 561 947 425| .038
*°g° @-tailed) | ; ’ J ; ] g i
< [N 126 126 133 126 119 126 133 119] 133
Pearson '
Correla- A73% ) -169| 322" 1|.574™| .140| -.064 165 .309™
tion
Sig.
& | (2-tailed) .047 .059 .000 .000| .119| 461 .073| .000
8 N 133 126 126 133 119 126 133 119 133
Pearson
g | Correla- =1L | 4507 036 -.574" 1| -159| -.176"| -.360"|-.180"
2 [tion
° | Sig.
a . 230 .000 .699 .000 .085| .049 .000| .044
‘2 | (2-tailed)
g [N 119 119 119 119| 126 119 126 119 126
8 | Pearson
ED Correla- | -.147| -.028| -.052 .140| -.159 1| .016 85| 271
2 Hon
:E (2-tailed) 100 .759 561 119] .085 .852 .044| .002
5 N 126 126 126 126 119 133 133 119 133
Pearson
_ | Correla- 010 .099| -.006 -.064|-.176"| .016 1 SI1* H17
g tion
- Sig. 906 256 947 |-  .461| .049 852 018 169
£ | 2-tailed) | ° : { d : ; 5 :
g (N 133 133 133 133 126 133 140 126 140
Pearson
Correla- .068| -.074| -.074 .165| .360™ | .185°| .211° 1| -.108
tion
Sig.
§ (2-tailed) 461 425 425 .073| .000| .044| .018 227
& [N 119 119 119 119 119 119 126 126| 126
Pearson
< | Correla- 149 .180°| .180°| .309"| .180°| .271™| .117 -.108 1
§| tion
g |58 087| .038| 038 000 .044| .002| .169| 227
< 3| (2-tailed)
5 N 133 133 133 133 126 133 140 126 140
*. Correlation is significant at the 0.05 level (2-tailed).

**_ Correlation is significant at the 0.01 level (2-tailed).
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JIp3pX IMEDKHITI9HIIC Xapaxaj OPXHAH aMBXHPraar YHII9X133 OpOH
Cyyl, MallHH, XajramamK, 3930798 3C3X, CaphlH OpPJIOTBIH TYBIIMHI YyXal
ysyyaont Gonromor Gaiina. MeH OpOH Cyyu-Xajarajamk, MalIMH-333, MalliH-
6usHecuiin Gaiiryymnaratail T9p33 XHilX, XaIraJamk-OH3HECHIH Oaiiryymnnararai
r9p33 XuifX, CaphblH OpJIOr0-OpOH CyYI, CapblH OpIOro-Xa[raiami, CapblH OpIoro-
CIIOPTOI 3apLyy/iax 3ap/all, CApbiH OPIOTO-epPXHIHH aMBKUPraaHbl YHOIT33T3H 3€par,
XyuTaii xamaapanTaii Galiraa 6o CHOpPTHIH 3apHan-3331 XOOPOHM00 Ceper, XYqrIit
xamaapanTail GaifHa. ©epeep X205, TAMUPY/IBIH 33371 OHI6D Gaiix Tycam cnopTon
3apityyjiaxaj 3apaain Hb 6aracaar 600X Hb IIHHXHITIITIIP Garnaranaa.

OnoH Xy4uH 3YWICHIAH PErpecCHiH IIHHXHIIOIT X0&p xysunGapaap SPSS
nporpamaap 00I0BCpyyJICaH.

JAyruaaar

TaMHpuIbIH HUArOM SIMifH 3aCTHIH acyyland UIMAJBOPISTAIIYH ONOH
acyymnyyx Gaiicaap Gaiina. TyxaiinGas1, capbiH OPIOTBIH X3MkKd9 ara, OpoH Gaitpaap
GYpIH XaHTArAax Yajaaryi, xaxranamk GYpayyIoaryi, OpIIOrsiH XIMKI3 Hb CIIOPTOOP
XHI/LIGX 3apUILIT HOXOXK 9ajaxryil CaHXYYrHitH ayTtarda, G3pxumantai Gaitna.
TamupuzsH 6apar Tax XyBb Hb ©OPHIH Jyp COHHPXJIOO Jarax CIOPTOOp XHYIILINK
Taaniaai asgar 6ONoX Hb CyJaJraaHaac xaparjuiaa.

Tamupuul ©6pCAMiHXee aMBKHpraaHbl TYBIIMHI IyHAQX 06a myHmKaac
JOOTYYp TX YHYICSH Hb T3/ 393/IT3H, XaAranamxryi, Tan XyBb Hb OPOH CyyL@HA
aMbJiapy 4ajaxryii Gaiiraa, Xaaranamx YYCrok 4ajaaryd, opiorsiH HajiaBaprait 6ac
eHJep 3X YYcBOpryi Gaifraa 33par Xy4MH 3YHIC HeNOIDK). XapuH TaMHp4]bIH
aMIKHUIT Faprax, 30pPHIT0J00 XYPIX HOXI/ Hb T3IHHHA OPJIOTHIT HIMITIYYIIK GaitHreIH
Hali(BapTaii, TOrTMOII OPJOTHIH 3X YYCBIPT3H GONrox, efepT CoOpToop XHIIIILINX
LarKiir HIMALAYYIISX, TOPHIAH JIMKIAT Y3YYIdX 33par 6omHO.

Howm 3yii

—

JI.Bopmyx (“Cnoprsiz Merexment”, YB 2016)

2. BuewiiH TaMHp, CIOPTHII XODKYYJIdX Tanaap Tepeec GapuMTiax 6omoro
(“Mouron Yicsn Ux XypasiH Torroon” 2009)

3. Do social forces shape decisions of the impartial? IZA Discussion Paper, (No.
755).

4. Dohmen, T. (2008). The Inuence of Social Forces: Evidence from the Behavior of
Football Referees. Economic Inquiry, 46(3):411-424.

5. Eber, N. (2002). Credibility and independence of the World Anti-Doping Agency.
Journal of Sports Economics, 3(1):90-96.

6. Eber, N. (2006). Doping. In Andre, W. and Szymanski, S., editors, Handbook on
the Economics of Sport, pages 773-783.

7. Farmer, P. (1989) Competencies of Australian sports administrators. First Biennial

Conference in Management and Sport. Australia, University of Canberra.
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OHJIOP 39PATJIDJIMNAH TAMUPY/IBIH BUE BAJIIPbIH BOJIOH
3YPX CYJAC, AMBCI'AJIBIH CUCTEMMIH ®U3UOJIOTUIiH
Y3YYJIDUITYY [
HI.Bam-3pons (YBET/IC)

YHnadcmna

Mouron ¥ acsir3acruitnraspsin 20 16-2020 0Hbl Yt aKu/LIaraaHbl XOTON0OPHiTH
3.2-T BoJoBCpOsI, COEN, WIMHKIOX YXaaH, CHOPTBIH canbapbiH  XYPIIHI
aBY XIPIMKYYJIIX apra XaMkd3H/: (3.2.19) DpasM LIHMHKHIr?, Cyaanraa, WHHOBALIMHT
XODKYY/IIXd] TOpeec 3aplyylaXx CAaHXYYKHITHHT HIMOLAYYIH). MeH (3.2.54)
CHOpTHIH 3PAOM MIMHKHIII?, CIIOPTHIH aHaraax yXaaHbll XOIKYYJ/dX, TaMHpPU/IbIH
GANTrA1 CYpPryy/IMiIT XUilX TaaTail OPUMH HOXLOIMHT OYpAYYIHI MK TyC TyC 3aaca
Oaiina.

DHOXYY XOTen6epuiiH Aaryy CropThIH CyprajiT JacrajbKyylanThil yp AYHTIH
SIByyJlaxa/l 9p/I3M LIMHKUITID CylairaaHbl aXuil, TYYHUHT ABYyJax apra TeXHOJIOrH
yryimrayk Gaiina. THHMIIC TAMUPU/IBIT CUCTEMTINIIIp GNITIOX ABLBIT XAHAX apra
TEXHOJIOTHIiT GOIOBCPYY/Iax 1iaap/uiara rapy Oaiiraa Hp Cy/aaraaHbl aKJIbIH YHAICII
6opk OaliHa.

Apra 3yii. Duoxyy cygaiaraa ub YBT/IC-uiin cynanraasbl GarmidHXHBI 2016-2020
onbl BCUIYCSamubt ITYTCaHruiiH J3MKIIITIHIIP OHAOp 33pIrTHid TaMUPUIBIH
3yPX CyIac — aMbCTalblH CHCTEMHHH (H3HONOTHITH Y3YYITYYA29p AACTaKUITHHE
TYBIUMHT TOIOPXOMJIOX XapbllyylICaH CylairaaHbl Yp JYHT Xapyymk OOjHO.
Cyjnanraanjaa acyym, apTepuiiH JapanT GOJOH CIMPOMETPHIH Oarakauiuriax,
HUAT/93 YHIICHHMI IHTII33 Garuii TaMupun1 600 XAHANTBIH Oyaruiin 414 xyH3¢
anbaH ECHBI 30BILIOOPOIT ABY XaMpYyJIaB.

Yp ayn. Cynanransl yp AYHA TaMHpUIbIH Oue OsnapbiH Xexuar Oa 3ypx cynac
— aMBCrajblH CHCTEMHMIH (DM3MOJIOTHIH Y3YYJISTYYAMHI TOZOPXOMIOX00C rajiHa,
CIIOPTHIH TOPOJ XOOPOHJ XapbLyy/K Y33X9I AaCTa/DKWITHIH TYBIIMHTOOp Kyl10
GoxuilH TAMHMpUMJ apail Wiyy y3yy/noarrii Oaiican Gerees, Oycaa TepIMHHXeH,
sSIAHTy$Ia CTIOPT TOIJIOOMBIH TOPIHIHXOH, OOKCHIH TOPIMHHXOH Laalln/ (busmnonoruiie
JacaH 30XMIIOX YaJBapaa caibkpyyliax Laapjuiarartai xapyyik OaiiHa.

TyJXyyp Yr. OHmep 3pomidiuitH TaMUpUnH, Oue OAIApbIH ONTIIDKHIT, yYIIUTHbL
araap KuIIT, 3ypx cyaac

Opuna

JIonXuiiH CIIOPTHIH XOMJIMIHH OpPYMH YEWHH YWl XaH[ulara Hb YJIC OPOH
Oyp ONMMNMIiH MeJanuiiH Telee OpCeilek Yaiax, OHAep 33PIrTdd TaMHUPUIbIr
GAIITIIX CypranT AacrayDKyy/IadThlH aprbil IIMHKIDX YXaaHbl YH3CINITIH yliam
6OIOBCPOHTYH 60Iroxo YnrK Oaiina. MaHait OpHBI XyBbJl OPYMH YEHIiH CIIOPTHIH
TOPIYYAHHT YHAICHHIT TYYX COEIBIH Gasiiar oB yIaMKiIas 139p TyAryypiaH JONXHAH
HUITHITH XODK/IHITH 3y# TOTTOMIT, YUI XaHUIaraTail ysuityy/ia @epuiiH opHl Gaiiraib
nar ynupan, MoHron XyHuil Gue OsuIIpbiH XOrKIHHH OHIUIOL, CITIIXYHI 30XHMIICOH
JPBUIMITAT XyBHIOApTail apra 3yiraop yAup/aH 30XHOH Oaliryy/mKk aBbsiac yaBaprai
XYYX9/t 3a1yyqyyasir MopGodyHKIHOHAS OHIUIOITOH Hb XOJIOOH IIH/DK COHIOH aBd
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TOITMOJI CHCTEMTOH XHYIIJUIYYJDK YPaH 4a/Bapbil TOIC XOMKYYJIOX Hb HHHTMHIH
uiaapyuiaraac ypras rapy 6aina. 'sran eneeiep OueHitH TaMup, CIIOPTHIH MOPTKHIITIH,
AacrajpKyynard, Oarmi, sm4, TamMMpuu]i OOJIOH OIYTHYyAaJ 30pUYJICAH CIIOPTHIH
WMHKJIOX yXaaHbl OHOJ, apra 3yHH YHISCIOITOH TAMHPYMH JacraybDKyy/lard/biH
Cyaajiraasl Tyaryyp O0yTaa: apra Oy0y 3apuM CriopToz Yryiusriyk Gaiina.

buosnoruiin aHTpomonoruitH cymiax 3yin 000X XyHuil Oue Max6oauitH
mopdonoru  OyTa1 Xapbliaa, Hac 3yWH OHIUIOTMITI STIUITAJ Xapraji3aH y3»k Oaiix
OJIOH XHJIMHH Oue OsanapbiH GONOBCPOIBIH YHII aXuiularaar aMKHITTail sAByyjiHa.
Tyynsac ragna 515 canbGapbiH OPYMH YEHiH XaMI'MitH 9yXaj acyyaan 601 5KoIOruiiH
607108 HUHIAOM J[MIH 3aCTUHH  sIH3 OYPHHH XY4YHH 3YHIMIAH HOJOOH 100p ©COK
Oy#t yeuiHXHHH (XYYX3 €CBOp Ye, 3a1yyuyyabiH) MOpdhodyHKIMOHAIL OHIUIOTHITH
©epuwIIeNT ABaradartad  Xonboxk cymiax acyyaain oM. Tamupudbl (GyHKIHMOHAIb
GATrIMKHATHIT TOAOPXOMIOXBIH TYJJ SMHAIIT OMOJIOIMIH YMIIIIMHH Cyaanraar
AByynzar 6eree 1, YyHui siBLa/i ssH3 OYpHitH OJIOH TOOHBI COPHJI TECTY Y AU AILMITIA/IAT.
Tamupunsl 6ue MaxOOAMItH IPXTIH TOTTONLOOHYYIbIH MOP(HOdYHKIMOHAIL 10T
YHOIT), adaagaut OyXui COPHITHIH HATACOH MPOrpamMM, CyAajraaHbl X3COTYMUIICIH
YAMPAAMKIYHII3p (QYHKIHOHAID OIATrDKMITHIAT OHOBYTOM YHIIIX OOMOMKIYH
oM. MeH 139pXH Y3YYJINTIYHrI9p sH3 OYpHIH aHTHiIal, 339p3IIIHIAH TAMHPYHBI,
(yHKIMOHANL GANTIUDKUITHIT, JAacTaiDKyylaiThiH ye mar Oyp A93p JacraiKcaH
TYBIUMHI HIPYYJIX, YHOI9X Gonomkryit. TuitMasc 6 siH3 GypuHitH CIOPTHIH TOPIMITH
TaMUp4/1bIH MOP(HODYHKIIMOHAIB GATTIDKUITHIH MOZIEITH 3arBaphIr' ye mat 6yp a35p
OHJIOP 33PITTH TAMUPYIBIH Y3YYIMIT OYXUH MOJEHBTIH XapbllyyaaH 60I0BCcpyyiax
30pHIITBIT  TaBbcaH O0MHO. YYHTIH azun TOpiuidH axuin MOHIron yican XMk
Oaiiraaryii 6eree/1 5H> Hb OHOJI TIPAKTHKHIHH COHMPXOJI TaTaxyiil OMIHUIA CylaaraaHbl
0ac HAMH YHIICI21T 60K OaiiHa.

Ynacsn xacor

Ouzep 39p5MIIMHH TAMUPYJIBLIH OHAOPUHH AYHIAX Y3YYINITHHT 3yparl-a
xapyyscan 6eree, XaMruiH eHIOp HypyyTai Hb CHOPT TOINIOOMBIH TOPeI 600X
carcan 6ember, rap 6emOeruiin TaMupun/ 60JI0X Hb Xaparaax GaiiHa.

3ypar 1. HUHT TaMUpY/IbIH TIyH/IaK OHIOP, MM

1800
1750

1700
1650
1600

1550
Carc Iap bokce | Kyno | Xenbe |Yeneert| Xaunan
6ember Mber oex TBIH
OyJiar

= Onnep|1760.91(1725.93|1659.55(1675.96|1685.75(1642.32|1673.38
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OHJIOp 3OPAIIIINIH TAMUPY/BIH KUHIHIHH JyHIQXK Y3YYIOITHAT 3ypar 2-T
Xapyysican 6ereej, TaMUPYHIBIH XOOPOHJ DHOXYY Y3YYJIITIIP TOAMHIGH siraa
WIP3ITYii Gerees, 30BxeH GOKC, X6/ 6eMOernitH TaMupuK/ibl Oycal CIOPTHIH TOPIIHIH
TaMMpy/aacaa )XuH 6araraii 00J10X Hb @XKHUITIATaB.

3ypar 2. HUiT TAMHPY/IbIH AyHQK OHENHH JKUH, KT

80
60
40
20

0

Carc | Tap | Bokc | XKyzno | Xenbe | Henee | Xsuan
Hember mber | TOex | ThIH
OyJsar
[I)Kmi 7336 | 67.7 | 60.59 | 752 | 65.08 | 70.99 | 71.59

OHJIep 32PIMVIINHH TAMUPY/bIH OMEHitH KMHIMHH MHIEKCHAT XapbllyysiaH
aBy y3BdJ1 (3ypar 3), TAMHPYHbIH XOOPOHJ JHIXYY Y3YYJIITIP TOLOPXOi siraa
xaparzax Gaiina. ©epeep X103, CHOPT TOIOOMBIH TOPJIMHH TaMUp4ui, OGOIOH
GOKCHIH CTIOPTHIH TAMUPYHM OHIOD HypyyTail Oueuiin skuH Oararaii yupaac, SHIXYY
MHEKCIIP XOBUHH Y3YYJINITTOH TAMHPUMI HXIHX % 33370k Oaiiraa Gereei, XapuH
*Ky10, deneet Gexmitn tamupuna KU XxoBuiiH TaMMpuYabiH TOO Oyypd, HIYYIdI,
Oyloy TapraiajaTTaii TAaMUPYH/IbIH TOO 6CCOH Xaparaak Gaiina. ['9x 195 Oueniin 101001
Oyrumiin cymanraaraap, Gexuyyauitn BKW enneprsii GosioB4, Oy<wIMHIHAH Mace
MXOHX XyBHHT 2319k OaiiCHBIr X2/19X Hb 3YWTIH. XapuH XsHaIThIH OyJIrHiiH
xymyycuitn BKU enneproift MOH HIYYIdJ, Taprajantrail XyMYYCHiiH OHeH JdXb
©OXHHMII 39/1X XyBb ©H10p Gaiican 6a 3pCcaITIH GONOXBIT TIMIIIIINK OaitHa.

3ypar 3. Huitt ramupuasin BXH, kr/m?

Lllelen

Carc I'ap boke Kyno Xonbeomd = Yeneer XstHAIThI
Gember or 6ox H Oyaor
= XoBuiin 44 49 50 26 56 27 28
B [y KuHTH 9 6 3 19 12 28 22
® Tapranantbin | 33por 4 1 0 3 1 6 8
® Tapranantein 11 35po1 0 0 0 4 1 1 2

Ouaep 33pIMINIMHH TaMUPYJbIH TalfBaH YEMIH CyJacCHbI JyTLIMITBIH TOOT
CHIOPTHIH TOPOI TyC GYpasp Hb XapbllyylaH aBd y3Bdj1. DHI Hb TaliBaH ye/ Oyioy ﬂmap
HOT /1acrajl XeeJIMeeH XHIrI9ryH YeHitH Cy/1aCHBI IYTIIHIITBIH TOO IOM.
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OHzep 39porI5/MitH TAMUPU/IBIH TalBaH YEHIHH apTEPUIH 195/1, 100/] AaPaIThIH
TOO 3POITTIii TAMHPYMIBIH XyBbJl aBY Y3BOJ (3ypar 4) COPTBIH Tepes Tyc Gypasp
XapuIliaH aJiMiIryi sraaraii 6aiiraa Hp xaparaax Oaiina.

3ypar 4. HUiT TaMHpYIbIH yJIbC |, TYyTIMATBIH TOO

sol-'---'

Carc lap bokc | XKyno | Xenbe |Yeneer | Xsauant
Gember mber Oex bIH

Oymoar
[lﬂym,cl 80.64 | 80.06 | 86.74 | 79.54 | 79.39 79 86.57

OHzep 35poryI3/IMiHH TAMHPY/IbIH TAHBAH YEHITH apTePHIiH 1351, 1001 JapaiThiH
TOO 3parmi#t Tamupuabi ([3ypar 5) XyBbJ aB4 y3B3J CHOPTBIH TOpes Tyc Gypr
XapuiIlaH auiryi 6aiiraa 6a 9H> 10TPOOC COPT TOTJIOOMBIH TAMUPYH/] Xa13 CIIOPTHIH
TOPJIOOH TaMUP4Y[aac 1331, 00 NapalThiH Y3YYIITHHH XyBbJ HMX Oaiiraa Hb
Xaparjax OaifHa.

3ypar 5. DporTaii TaMHpy/IbIH apTEPHItH JapalThIH Y3YYIIIT, MM.M.y.0

120
10

o]
o o

o

Carc I"ap Boke Kyno XonGomd = Yeneer = XsHaursl

Sember or Box H O6ysr

WAL o 11743 119.35 114.17 118.89 112.83 113.5 110.48
®AJll Jloon  78.86 76.77 73.33 75.56 73.21 71 73.33

OHziep 35par/I3MiiH TAMUPY/IBIH Tai{BaH YeHITH apTEPHIiH 1331, 1001 1apajiThiH
TOO 9MAITI TAMUPYH/IBIH XYBb/l aBY Y3B3J1 (3ypar 6) XyBb/] aB4 Y3BJI CIIOPTHIH TOPOJI
Tyc OYpT XapuiinaH anuaryi Gaiiraa 6a sH3 J0TpoOC Kya0 GexuiiH Tamupuns Gycas
CIIOPTBIH TOPJIOOC WIIYY A9, 00/ AapaiT Hb uX Gaiiraa Hb rpadukaac xapargak
GaitHa.

Ounep 33porToif  TaMMPYABIH YYUIMTHBI Yl @KWiUlaraar WI3pXHIINX
“CnupomeTp”-uifH y3yYJINITHIAT (3ypar 7), TOZOPXOMIOK 39X/ X 6ember, ueneet
OoxuitH TamupuuabiH Oyioy 58-60% X3BHiiH aMbCrayIbIH Vil axkuiiaraatai Gaiican
6on 6okc, yeneer GexuiiH TamupuuabiH 40% Hb XOBHIH aMbCrajiblH CHCTEMUIiH
Y3yysaaTTaii 6aiiB. Hulit Tamupuisin 49% Hb iMap HAI9H aMbCrajibiH JI0TOJII0ITOH,
™p ayHaaa 35% ambcranisiH Gernepex ayrargan widpd Oaiiraa Hb aMbCrajibliH
CHCTEMMIH JIaCTa/DKHX TYBIIMH JyTMar Oaiiraar xapyy/ok Gaiina.
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3ypar 7. HuiiT TaMupy/ibiH CrMpOMETpHIH Y3YYJIIT

Carc I'ap boxke Kyno Xenbem  Yeneer Xsuar
HGomber Her Gox bIH

oymr
® XoBuiin 28 19 10 19 41 15 31
® X o/MMOr yTariai 2 0 0 1 2 0 2
® bornepex ayrariai 20 8 10 21 25 7 21
® Xs3raapsarjiax ayrarjian 5 8 5 7 3 3 6

Jyruaar

Cypasransl yp AyH TaMUpU/bIH One GsIAPBIH XOKHIT 6a 3ypX CyAac — aMbCralbiH
cHCTeMHUITH (PU3HONOTHIAH y3yyn3fyy;1uﬁr TOZOPXOIJIOX00C T'ajiHa, CIIOPThIH TOPeJ
XOOPOHJ| XapbIlyy/DK Y39X9/1 JIACTAJDKUIITHIH TYBLIMHIOOP JKY[0, Y0JI00T OoxuitH
TAMHpUMJ apail WIyY Y3YY/IITTIH Gaiican Gerees, OycaJ TOPIMHHXOH, slaHrysa
CHOPT TOIIOOMbIH TOPIUHHXOH, GOKCHIH TOPIMItHXOH 1aamua GU3KOIOrHiH 1acaH
30XMIIOX Ya/Bapaa caibKpyyliax maapuiararai xapyyik Oaiina.

Hom 3yii
1. Jixarsa JI. ( 1995) “CriopTbin u3nOJIOTH, Guoxumuite yHIdC” Yb!
2. Cyx6ar I (1995) “Cuoptbid dusnonoruin ynac”
3. Jlamsasor I 6ycan (2012) “Xynuid ¢usuonorn” VYb:
4. T.Cyx6arI. Gycan (1989) “Xynuii ¢usuonoru “ Vb
5. H.H.3axapwes ( 1995) “CnoprtuBHas dusunonorus” Mocksa:
6. Bamamxanzn JI. Barmenx I ( 1995) “Xyuwuii ¢usuonorn” Yb
7. Cyx6ar. ['( 1995) “CnopTsin dusuonoruitn ynae” Vb
8. JIxarpacypou I. ( 1995) “bue Osnapbin XyMyY’&kuiin oHon apra 3yil” VYb:
Cyx0aarap KOMIaHH
9. Cyx6ar I'. (2012) * lacrapkyynant dusuonoruitn ynme” Vb:
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B3AMMOCBA3b FrEHOTUNOB N'EHA ACE
C NOKA3ATE/IAMU OVHKUUNOHAJIbHOU
N ®U3NYECKOU NOATIrOTOBKU
MOHIOJIbCKUX CNMNOPTCMEHOB

AHHOTauuA. B pe3ynbtate uccnefoBaHuA yaanocb yCTaHOBWUTb, YTO ANA CNOPTCMEHOB,
umetowmx D-annenb reHa ACE (aHrMoTeH3uH npeBpaljalowmin GpepMeHT), XapaKTepHbl
NOBbILIEHHbIE 3HAYEeHUA CUCTO/IMHYECKOro U AMACTONIMYECKOro AABNEHWIA, CUN CHATUA KUCTER
06eunx pyK, B3pbIBHOW CW/bl, @ HOCMTeNn annenn | oTAMYalTCA nydlend BbIHOCIMBOCTbIO,
MOBbILLEHHOM YaCTOTOW CepAeyHbIX COKPALLEHUI 1 NMMKOBOW CKOPOCTbLIO Bblaoxa.

Kntouesbie cnoBa: GpyHUKMOHANNbHbIE NoKa3aTtenn, reHotunbl reHa ACE, Al n HCC

'Lkhagvasuren, G., 'Bat-Erdene, S., *Tserensodnom, L., ?Oyuunchimeg, G.
'National Institute of Physical Education, Ulaanbaatar Mongolia, Mongolian National University of education, Mongolia

CORRELATION BETWEEN GENOTYPES OF THE
ACE (ANGIOTENSION-CONVERTING ENZYME)
GENE AND FUNCTIONAL AND PHYSICAL
TRAINING OF MONGOLIAN ATHLETES

Summary. This thesis proves that for athletes with the D-allele of the ACE gene (angiotensin-
converting enzyme), characteristic values of systolic and diastolic pressures, compression
forces of the hands of both hands, explosive power, and carriers of allele | - better endurance,
heart rate peak expiratory flow.

BeepeHnue. PaboTbl No pacwmndpoBKe reHoMa YenoBeKa, KoTopble CTAaHOBATCA BCe bonee
LWMpOKOMACWTabHbiMM B 21-M BeKe, oboraTunn 3HaHUAMU He TOMIbKO  MOJIEKYNAPHYIO
610710 1I0, HO TaKMKEe U MOJIEKYIAPHYIO MeAULIMHY, NOMNYNALMOHHYIO FeHETUKY, aHTPOMOreHETUKY,
a TaKMKe CNOpPTUBHYIO HayKy 6narofapA BbIABNEHUIO MHOMECTBa NONMMOPdHBLIX MapKepos,
accouMpoBaHHbIX C Pa3BUTMEM TEX UM UHbIX PU3NYECKNX XapaKTepUCTUK. Ha AaHHbIA MOMEHT
3TV NoKasaTesn COMOCTaBMAT C AAHHbIMU, NOMYYEHHbIMKU MPU UCMOb30BaHUM METOL0B
cnopTusHOM du3unonorum u anTpononorum [1, 2, 3].

Lenb uccnepoBanma: VsyueHne GyHKUMOHANBHBIX NoKasaTenen Monoaémun MoHronmm no
reHotunam reHa ACE.

Marepumanbl U MeToAbl UcchepoBaHuAa: MaTtepuanom ana MOJEKYIAPHO-TEHETUYECKOro
aHanm3sa nocyKunm ByKKanbHble Npobbl, CObpaHHbley MOHIOIbCKON MOJIOAEHMN W 3NINTHbIX
CropTcMeHoB 0buieit yncneHHocTblo 616 venosek (367 toHowen n 249 aesyluek). B
COOTBETCTBUM C LieNAMU UCCnenoBaHusa bbinv naeHTUGUUMPOBaHbl FeHOTUMbI NOAMMOPQHON
cuctembl ACE (aHrmoTeH3uH npespaliarolmii pepmeHT). MeHoTunbl 06pasuos 6yKKanbHOro
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anuTenua 6binn onpeneneHbl METOAOM MUHUCEKBEHUPOBAHUA C nocnegyowen getexkumen
npogykToB Mmetogom MALDI-TOF (Ross et al., 1998; Pusch et al., 2002) Ha 6a3e 000 «Jlutex»,
r. MockBa. Bcero uamepeHbl WwecTb GyHKUMOHANbHbIX NoKasaTenei: npn namepenunn Al n 4CC,
NOC Bbia., AMHAMOMETPUA KUCTel pyk [3]. TecTupoBaHune ¢pu3nyeckor NOArOTOBAEHHOCTH: 5
TeCTOB Neaarornyeckoro TeCTUPOBAHUA: B3PbIBHON CU/bl, CKOPOCTHOW BbIHOC/IMBOCTH, CUNIOBOM
BbIHOC/IMBOCTH, JIOBKOCTU M TMOKOCTW. CTAaTUCTUYECKUIA aHANU3 NONMYYEHHbIX pe3ynbTaToB
NpOBOAMNCA C NoMoLbto cTaTucTudeckoro naketa «STATISTICA 8.0» [3].

PesynbTtaTbl U ob6cyaeHue. B pe3ynbTate aHanusa nokasartenein GyHKUMOHANbHOM
NoAroTOBKM, TO JOCTOBEPHO 60/bLUMMM HA GOHE OCTasIbHbIX MPYMNM 3HAYEHUAMU CUCTONINYECKOTO
W OMACTONMYECKOro AABEHUIA, CUN CHATUA KUCTel 0benx pyK ob6naaarT HoCUTeNn reHoTuna
DD. MuHuManbHble 3HaYeHWA noka3aTenen xapakTepHbl ANA CNOPTCMEHOB C reHOTUMOM
ID (OTAnumMA C reTepo3nroTHbIMU FEHOTUMAMM He HOCAT 3HAYMMOro xapakTtepa). B rpynnax
CNMOPTCMEHOK pa3nnynA NOATBEPHAEHbl A7A YAacTOThbl CepAeyHbIX COKpALLEHUA U NMUKOBOMN
CKOPOCTM BblA0Xa, MO BENNYMHE KOTOPbIX HA NEepBbIN NAaH BbIXOAAT HOCUTENbHULIbI FeHoTUNa
ID m Il cootBeTcTBEHHO. Jlyyluimne pe3ynbTaTbl TecTa Ha onpegesieHne B3pbIBHOW CUJIbl MbILLLY
NMOKa3bIBAOT MYM4uHbI € reHoTunom DD, 3aTeM nayT reTepo3uroTHble BapuaHTbl U HOCUTEN
reHotTuna |l (Bce rpynnbl 4OCTOBEPHO OTAMYaloTcA Apyr oT apyra). [Mockonbky reHotun DD
reHa ACE c 6onblueli 4acToToW BCTpeYaeTcA B BOIOKHAX ObICTPOro Tuna, onpeaensasn nydwme
B3PbIBHO-CUOBbIE XapaKTePUCTUKK, Takne pe3ynbTaTbl BMOSIHE 3aKOHOMEpPHbI. Jlyyluyo Ha
$OoHe 0CTasnbHbIX FPYNN CKOPOCTHYHO BbIHOC/IMBOCTb NPOAEMOHCTPUPOBASIN HOCUTENN BapuaHTa
ID (3atemM DD u Il). AHanornyHble pe3ynbTaThl NOAYYEeHbl U ONA HEHLUVH.

BoiBogbl. B LeN0OM, MOXKHO OTMETUTb, YTO ANA CNOPTCMEHOB, umerwmux D-annenb reHa
ACE, xapaKTepHO 3Ha4YeHUAMN CUCTONIMYECKOro U ANACTONMYECKOro AaBeHW, CUN CHaTUA
KucTel o6enx pyK, B3pbIBHOM CUNbl, a HocuTenen annenn | - nyyiwan BbIHOC/IMBOCTb, 4aCcTOThI
CepAeyHbIX COKpaLLEeHWU 1 MMKOBOW CKOPOCTU BbiO0Xa.

Cnucok nuteparypbi:

1. ActpateHkoBa, W.B., KomkoBa, A.. OueHka cymMmapHOro BKfaga annenen reHos B
onpegfeneHve NpeapacnonoKeHHOCTH K cnopTy // Teopua 1 npakTuka GuU3nYecKom KynbTypbl.
-2008. - Bbin. 3. - C. 67-71.

2. boHpapesa, 3.A. Accoumaumm YeTbipex nonumMopdHbix reHetndeckmx cuctem (ACE, EPAST,
ACTN3 n NOS3) co cnopTuBHOM ycnewHocTbio B 6opbbe cambo. / J.A. boHaapésa [u ap.] //
BectHuk Mockosckoro yHusepcuteta. Cepua XXIIl. Autpononorua. - 2010. - N 1. - C. 36-45
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193 c.

Nccneposanuve noaaepraHo rpaHtamMm @oHgom Hayku n TexHonoruv MoHronum
Ne LUY-Ix/OXY/-2017/16 n PODU N2 18-09-00258

198



A s dumertm Pt T 2 C TS

b AP

BVOAHAIAAXbBIH AJIXAM YPATLII
CYPIYYlb 2019

MY-bIH FABbAAT BAT, IMTPOPECCOP
U.ITYPIBAOPIKHUHUH HIPIMMKHUT

AAXAM YPAIll 2019

MATUCTPAHT, JOKTOPAHT HAPT 30PHYACAH
APAIM HIMHIKHUATIIHHUU BATA XYPAA

MB3aH TaTrary: @ R0 & Ynaax6aarap
BOMIOP M3/ . 2019 oH

199



MarucTpaHTbiH UNTran

AHaraax yxaaHbl 6pPBeH YHASC-MNH MOAHbI CypranTbiH apraap

MN.Paryaabasap

[OTOP ©BYHWI HIrAM3aN Gananbir TOAPYYNCcaH Hb 54
ApxuHbl  Byc anarHui  eexxkunTeHa  emxui  wumangar | B.lupunHmaa 56
(Dracocephalum foetidum Bge) ypramribiH XaHaHb! Y3yyrncaH Yp AyH

Beep xamraanax yinaanTai 3apum ypramnbiH - GuonoruinH | U.9Hxuor 59
MA3IBXT 60AUCHIr TOAOPXONNCOH YP AYHI33C

EpeHxuit 60MoBCPOSbIH CYpryynuitH axnax aHrviti xyyxayyaniH | Y.Menx6onop 61
GUENIAH XXUHT XeAeNnreeHuin UASBXTAN XONOOoH cyanax Hb

3apvm aimarT 3aiiH OHOLLMIITOO HABTPYYNCAH Yp AYHTaM xon6oH | O.Cyea-OpasHa 64
cyanax Hb

JIefKeMuitH 3MUUNT3I3HNUIA YeUiH ACHbI LiaBMa YemMerHuii aprau | 3.9nbankapran 67
CIpranTuiir cygancax ayH

MOHron XyHuit XanaH J00OpX AICHb MOPOMETPUIAH y3yynantuir | A.YsHra 70
cypancaH ayH

Hacang xypcaH MoHron xyHuit uoumor muenoug nevikemuitH yeq | O.Conouro 72
FLT3 ITD, NPM1 myTauyyAabIr UnpyyncaH ayH

©OHAep 33parTain TamupyabiH MOPOdYHKUMOHANL OHLLMOTMIAT L. BaT-OpAasHa 74
cypancaH AyH

CapuMcHbl xaHg 60M0H capUMCHbI XaH aryyncaHd HaHonaptukne | 5. HamyyHayn 77
Aaxb annUUUHWIA aryynamxuir YH3NCaH AyH

CopoH3oH Pe3oHaHCT TomorpaduiiH LUMHXUNT33raap TorroocoH | T.XoHropayn

MoHron XxyHu# OyCanxuiH HyranMbiH MOP(OMETPUIAH 3apUM 80
Y3YYNanTYyAUNH KOppensuv xamaapan

Crpeccwitn  amrar 3arBapT siraaH Myra3 /rhodiola rosea.l/ | I.TogmarHai 82
ypramnbiH LWWHIAH XaHAHbI Y3YYNaX Henee

CypryynuitH @MHeX HaCHbl XYYXAWUAH 3aXnax Xy4Huit yayynanta | b. BatmeHx

HONeenex Xy4vH 3ynnuir cyaancax ayH 85
Cypbearasp eBYMUNCEH UPraAad YNIMIACIH HUATMUIH XanamxuiiH | 1. A3axapran

Tanaapx 3pXx 3yiH GapuMT GULrMitH YHanraa e
TeHodoBMP 3MUIAH IMUNNTI3HWN YP AYHIMIAH YHANT33 C.YaHuancypaH 89
TeBeauitH mapraguiiH cypsank, Taiinbap 6yTeanyyn Aax M.3ux6asnp

%wxmvnax. XYWKYYNaX Hapnaryyabir TYyBIpnaH XapbLyyrncaH 91
TYpWUNTBLIH aMbTaH/ YYCracaH YEeHWUI YPIBCANIAH AMrar sarsapt | Ll.Coénmaa

ynamxnant am “CaHaaH-4"-uilH y3yynax Henee %
“YBnuguH Aanait” cyaapt Gyi 3apuM SMUIAH ErT HAPUIAH cyaanraa XKunkungcypaH

H-4"-WH Y3yynax Henee o
YnaaH6aatap XOT OpYMbIH raxailH COHFOMOST MSII3aH ©BYHMIAr C.basipmaa

TaHAaH cygancaH ayH a
Yn:aauﬁaaTap XOTbIH UPrauiiH 3pyyn MaHAWIAH Maaaanan aed | O. Bynrau

6yin Ganansir cyanax He i
Ynaafi6aa7ap XOTblH  HWATHIAH  yANYMNrasTail  amuiiH | b.LLUnHauauar
CaHTMUH MIPraXUNTHYYAUIAH axIIblH CITran XaHaMxX, Heneenex 101

XYYUH 3YWNUIAH cypanraa

200



Aaran ypauu 20719

tients newly diagnosed and was diagnosed with acute myeloid leukemia. Primers were
designed to distinguish between wild-type FLT3 and FLT3-ITD variants. Methods using
a polymerase chain reaction (PCR), PCR-ABI 3100 Genetic Analyzer (ROX-500 size
standard), and PCR — agarose gel electrophoresis were compared.

Results: Of the 13 diagnosed novo AML samples, FLT3-ITD mutations were found in
30% (4) of patients. FLT3-ITD was associated with clinical characteristics including high-
er white blood cell count than acute myeloid leukemia patients without FLT3-ITD muta-
tion. By the Kaplan-Meyer method, over 40% of the adult patients with acute myeloid
leukemia overall survival was more than 200 days. Of the 13 diagnosed novo AML sam-
ples whose cells were available to us, we successfully screened 4 samples for NPM1
mutation.

Conclusion: The average age of AML morbidity in adult Mongolia is 39 years, and this
type of cancer is relatively young. The overall survival rate is over 40% longer than 200
days, which is longer than the previous years. It is concluded that the treatment of this
leukemia is improved. In our study, FLT3-ITD was detected 30% and NPM1 was detect-
ed 30% (4 samples).

©Hpaep 33parTan TaMmpuabiH MOP O YHKLUNOHANb OHLIOrMir
cypancaH ayH

L. Bam-3p0daHa'l.Cyx6am?, C.3Hab6uu’, A.l'ypbadam®
"YHO3cHul BueutiH TamupbiH [330 Cypayynb

2"Aeapea” []aa0 Cypayynb

3AHazaaxbiH LLuHxXnax YxaaHbl YHO3cHUU Ux Cypeyynb,
buo AHazaaxbiH Cypeyyrib

e-mail: baya_gunde@yahoo.com Ymac:99161536

Yupacnan: MaHan ync OnoH ync, TMB O3NXWMWH ypangaaH TamudaHa Tamupygaa
OpOnUYYIMK 8HASP aMXXUNT rapryynaxbiH Tyng 63anTran cypryynunT CUCTEMTIN sAByynaar
Honosy, 3Haxyy 6anTran cypryynunT Hb Xup oHoBYTOM Bairaar, TaMupyabiH yp YansapT
X3PX3H Heneesrk Ganraar WUMHXNAX yxaaHbl YHA3ICNANTINrA3P CyAnaH TOrTOOX axwun
Hb AyTarganTtan 6aiHa. AnaHrysa cnopT TOrMOOMbIH TOPAWMINH TaMupyabiH ByTal yin
axunnaraaHbl Tanaapx cyganraa maw gytmar 6aviHa. Uiimaac carcaH 6ember, rap
Hember, xen 6GembGerwitH Tamupygbir 63nTraxadd MopdOdYHKUMOHANL OHLUOTUIAT
cymamx, 6anTran CypryynunTbiH axung 3arBap 6onoxyiu apra apradnan HaH
waapanaratau 6airaa Hb GuagHUA cyaanraaHbl axnbiH yHAACNan 6omxk 6anHa.

3opunro: CnopT TOrMOOMbIH TamMupyabliH MOPMOMYHKUMOHANb OHUMOMMIAM CyanaH
TOrTOOX

Marepwuan, apra 3yun:

Weeiuap yncelH GPM dupmuiiH Garaxaap aHTpONOMETPUMHH CTaHaapT
wiaappanaraxaHracaH apraap XyHui 6ueniid 39 paamep XaMK33Cunr ToqopXoMncoH
MopdonornH cypanraa asax. YyHA: apar sicHbl 18 xamxunt, GueniH meuuns,
X3CTUAH TOMPrinH 10 XaMXunT, eexeH aaBxpaaHbl 11 XaMXK33r TOAOPXONIOB

2. OXY-biH Tycran nporpamm 6yxuin “Megacc ABC” pupmuniiH GuommneaaHcMeTpuiiH
Barax awwurnad cypanraaHg xampargarcabiH 6ueninH potoop 6yTay, 6oauchiH
CONMWUNUOOHBI  YHAC3H TOBLUMHI TOLOPXOWMOX, napameTpyyaunH MIA33Man

<
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uyrnyynas

3. 3ypx-cyAacHbl cuCTEMUIH yiin axwunnaraadbl 6aigan, apTepwitH 433, aooa
AapanT, 3yPXHWI NyrwvnTbIH AaBTamX, YYLWrMHbl BYNYUHIMIAH U3MONOrMitH
axunnax Yaasapbir UIIPXMANCaH PYHKLMOHAN X3MXKUIAIXYYHYYAWIAr 6artaacax
Lory matepuvansir Lyrnyynas

4. bve 6anapbiH BaNTramKUNTUIAH CypraH XYMYYXYYNaX TECTUIAH (Xyd, Xypa, ysiH
xaTaH, aBxaamk cambaa, T3CBIPUIH y3YYNanNTyyA) Matepuansir Lyrnyynas

5. Cyanyynary 6ypuitH XyBba TOAOTIOCOH LIOTL, LWMHX TaMAryya 6onox 6ue 6sanaap,
SpYyn M3HAUMH TYBLWMH, GyTal 3yir TOAOPXOWNOX 30PWUATOOp CyAanraaHsi
martepuang aHxaH WaTHbl MmaTemaTuk 60noBCpyynanT Xums.

Yp AyH: Bue BanapeiH epeHxuit xenkunT: Cyaanraana xamparacaH aparTail TaMmupyabiH
Gue 6anapbliH epeHxWit XeNKUNTUIMH YHACAH yayynanTtaa Statistic 6.0.Softwear
nporpamMmaap aHanus xuimk y3axag eHaep maragnan 6yxwii snraa (p<0,05) cnopteis
IH3 BypuitH TepnuiH Barnith Tammpuyaan unapy 6anHa. TamupuasiH Gueniii eHaep,
KUH, BXKW, U3aXHMA TOMpOr y3yynanTyyauir xapbUyymk y3axaa GUevinH eHapuitH
y3yynanTasp carcaH 6GembervitH TamupygblH 3parTan y3yynant 180,7 + 8,43 cm.
aMarTan TamupuabiHx 167,07+3,53 cm y3yynanTTanrasp gaeamraincaH 6on xen
GembernitH apartan Tamupuabiix 171,3 +7,24 cM, aM3arTan TammupyuabiHx 157,73+3,58
CM Y3YYNANTUIAr xapyymk 6anHa. Buenith xuH, BXXW, LaaxHUii TORPruitH yayynanTasp
4 CMopT TOrMOOMbIH Tamupyaaac carcaH 6emberviti TaMmpyna MeH aaun AaBamranmk
Baitraa Hb ONOH AH3bIH CNOPTLIH AACramKyynanT Hb XyHuii 6ue BANAPbLIH XeNkUna MeH
XY4TaN Henee y3yynaar GaiHa.

Bue 6anapbiH epeHxuit GanTramkunT: MaHai eHaep 33parnanuiiH  TaMUpYAbIH
(byHKUMOHAN Y3yynanT xapunuaH aaunryii Gaitraa He xapargax 6aiiHa. 3ypx cyaacHsi
CUCTEMWAH YN axwnnaraar WNopxuinax apTepuiiH A334 4004 Aapant, CyaacHsi
NYTWANT 33par y3yynanTyyaaap eHAep 33parTav TamupyabliHX XaBUIMH TeBLIVHA Baiiraa
4 carcaH 6ember, rap GembernitH TamupyabIHX xen GemBernii TepNuitH TaMpyaaac
Adaryyp GaiHa. bapyyH, 3yyH rapbiH aTrax Xxy4aap carcaH 6emMGeruitH apartait Tammpyua
42,52+5.53 kr, aMarTan Tamupuna Hb 23,98+2,92 kr ayHaax yayynontraii Gereep 6ycan
XOEp CMopT TOrMOOMbIH TaMupyaaac 4-8 kr unyy banHa.

OyrHant:

1. ©Haep 33parnanuiH  CMOPT - TOMMIOOMbIH  TaMUPYAbIH MophOoyHKLMOHENL
OHLIOrUiAr CNopThiH Tepen Gypaap Hb XxapbLyynaH Cyaamk Mogerb 3arsapbir
Tepen Tyc 6ypaap, 60M0OH xyH Tyc 6Gypasp mMaTemaTuk CTATUCTUKMIAH apraap
3yparnaH 6onoscpyynax 6onomxron 6ainHa

2. DJHaxyy 3arBapbir awmrnaH 6arw gacramkyynard, 3pAam WUHXUNTIaHWA anbaHsi
aXWUNTaH, MIPraXunTHYyA TamupuuH Tyc OypuitHxaa Gue GsngpbiH epeHxwmii
GonoH Tycran GaNTrarKUNTUAH TYBLUMHT 3yparfiaH smMap YaHap Hb OPXWUrAOK,
anuinr Hb TYNXYY XeNKYYNax Laapanaratair xapax 60oMXToii

3. TamupuablH YaaBapbir ©B TAr XEDKYY/ICHIdP Laaluma YNnc OpPOHA ONMUMIbIH
mefanuiniH Toor HaMaXx, 6arninH CnopTLIr TEPIIMIAT XBNKYYNaX 6ONOMXKTOIA.

=78 =
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Morphological characteristics of elite athletes

Sh.Bat-Erdene’, G.Sukhbat?, S.Enebish®, A.Gurbadam?®

'Mongolian National Institute Of Physical Education

2’Avarga” University

3Mongolian National University of Medical Science, School of Bio-Medicine
e-mail: baya_gunde@yahoo.com Phone:99161536

Introduction: Our country is participating in international and continental sports com-
petitions, we haven't a training system that has great success, but it is not enough to
examine how well the training is and how scientifically it is affecting the skills of athletes.
Specifically, researches on the structure and function of athletes of sport games is not
enough. Therefore, it is essential for our research to study the morphological features
of training basketball, volleyball, and football players, and to design a training method.

Aim: Explore the morphological features of athletes of sports games

Task:
1. Determine the level of physical development of athletes
2. Determine the level of general physical fitness for athletes

Materials and methods: 39 anthropometric measurements were taken with the me-
thodical purposes: standardization of the procedure, measurements errors, etc. (18 skel-
etal traits, 10 circumferences, 11 skin folds); body mass components were evaluated by
bioimpedance analysis, fat layer of body segments and basal metabolic rates were also
determined. Functional characteristics of cardiovascular system were measured (systol-
ic and diastolic blood pressure, heart rate), as well as grip strength of both hands. The
level of sexual maturation and physical fithess were also evaluated. The results of this
investigation formed an electronic data base, with further descriptive statistical analysis
to estimate the level of physical development and physical fitness.

Conclusion:

1. The morphological features of the high-grade athletes are comparable to each
type of sport, and possible to develop models are available for each type by math-
ematical statistics

2. Using this model, teachers and academic staff and specialists can draw on the
general physical and special training levels of each athlete, and the quality of the
athlete and the need to develop.
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UMY wwenn ME Jovonocosa, FHE w Myaed crmponaroeni,

125009, w1 Movosas, & 1, Mocxes, Pocou;

* Hngronansnsitl uncmuemym giuauvecion suemmybe Movzomu (MHHOK),
14200, ya. Hx moginy, & 49, padon Cyoe-Gamaopa, 2¥aan-bamaop, Monzons

CPABHHUTEIbHBIH AHATHS TOTAJIBHBIX PASMEPOB TEJIA
H OYHRITHOHATBHBIX XAPARTEPHCTHR CETBCKHX H TOPOCKHX
AETEH H NOAPOCTKOB MOHTOJIHH

Uenb uccnedosaHUA — COSSHSHUS MOMAaNbHE DAZMSpos Mana U GyHUUoHaMsHBE Nokasamensl g
ZpyTINEx Sopodcrux U canookux demed U nodpocmios Pecryfimusy MoHzonusA.

Matepuant u MeTogkl. Mamepuanowm dna Hacmoswel paSonmbl MocyRLU pﬁay.numamur obemedo-
gaHUR 2547 sopodorux u 4535 cenboxux demell u nodpocmuce @ sozpacme 8—17 Mem, NooRuSSHLUY 8
LEHMPSTEHDE U RHBIX DESUCHSY CMpanol. MpospaMds sHMponoMempuyecksss ofcnedosaqus nposodu-
nace no cmaxdapmucd Memodure, marcke Sbil UEMSDSHE SDMEPUSNbHOS dSSNeHUS, YECMoma cepdey-
HELX CONPALLeHUD; SuHSMoMempUs kucmel ofeuyx pyx.

PesyneTatel. MpedcmagneHnl OCHOSHDIE CIMAMUGTINYSCKUE MapaMEmpnl USyeHHDIX MPUIHIR0S, Mpo-
gedeHD UX CRaSHEHUE 8 ZpyTiax sopodosuy U cenborux demed u nodpocmeos cboszo nana, daHa OUSHKS
AoCMOESpHOCTIU MOTYHSHHbIN DEamyyuLl,

OGcywpenne. Mo SeNUYUHE MOManNoHLY PIIMEQOS MEens sopodocrue WKONDHUKY obosso nana
ONEQENSHIT CEOUX CEMLOHUN DOSSCHUKDS, NpuwHes, Sonee AsHo MeHdeHUUR Snipa¥ens & cmyyas Jesoqex,
uma cnposepeaem dadreie Bonee paHHUX UoonedoeanUll, COSNACHD KOMODhIM, CHLUSOMEEHMHE omuTuyul
MeXdy DICCMAMOUSISMBII S0VNMTaMU spiAsneHs He Soing. Feaynbmamsd HSCMOoRLWSaD WoonedossHUA
ceudemenbcmsaywm of akmueros udywjux npoysccax ypOaHUISUUY, MpUsodALLY K IHSYUMEMNEHD M
USMEHSHUAM COYUANMDHO-FHOHOMUYECKUX Forosul @ PaanuYHElx PEsUcHSX CMpadsl, 3, IHaYUm, u
frusuNecKosD cmamyca demell U nodpocmyos. Sonbluue MOKSZamenu CLINDI CRSTIUR KUSTTIU 2agrukcuposaHol
¥ CEMDGKUX MANLHURDS & MTSELULY LUKOMbHEY S030acmax, 4mo npedcmasnAemen SNoNHE NOSUSHDIM &
MOHKU S0SHUA KONUYScmEes hUaLeckuy HESDW20R 8 CEMooRUX 20yTINEY, HEHUHSA ¢ paHreso damomea. Paspoe
& S2NUHUHE NOKSISMETR & M3 SOD0RSHOK (GC00SHHD ¢ MOMEHMS NINOS0S0 COpeSaHUA] Moxam Soimb
UHMEpNDEMUPCSaH © MOYWU SPEHUA COUUANbHO-IROHOMUMSCRLY Daanu«ul, ofycroamueatowuy Sonouyo
SOCMyTIHCCTE FAHAMUL CNCPMoM 8 SMonuue. MaumeHonUe Semo-JUuHSMUYSCKUY MON3Z3Mensl & cmopoHy
UX YEeNUsSHUA & opodokoll SEyTINE Makws ASMRSMcR ceUdemenoomenk SNUAHUA ypiarnuzauuy. Eomu 8
ZpYTHIEY MAEMHUKDS GoNbluwe SenUYUHSl Xapanmepucmuy & amol 2pyTie gurcupyromcs nocne 14 nem,
Mo 2opodcrUe LWRDMsHUYET H3 NPOMARSHUL 0820 S03PaCMHOS0 URMEpeana deMoHompuUDm JocmosspHo
Gonpluue ux cpedHUS FHSYEHUA, YN0 MOWEM Boimb MPoRENSHUSM VPOSHUSSHUOHHOSD CMPEscs U JonmwHo
PECCMEMPUSAMIECA KEK HEZSMUSHEA MEHISHLIUA & MCUXC-3MOLUCHENDHOM COGMoRHUY sopodoruy demed
u modpocmyog.

JakmoteHre. EbAGNeHHDIS GITUTUNUA & SeNUNUHE MODHOEYHELUCHENDHbIN NoKa3amensl copodokux
U cenpcrux Semel u nodpoomyos Monzonuy nosscnsom cdenams ebigcd 0 MPOAOMKEHCLEMCR SILFHUL
ypbaHuIaLUuY Ha husuveckus KorRduyUy cbonedossHHO2D ROHMUH2eHM S, MaMeHeHUA 2eMo-OUHIMUYSCRLX
moRazameansl & cMopoHY UK NoSbIlSHUA, SS00RIMHD, CERZaHN © UaSbImMouHol CMpeccoseHRol Hazpyarol 8
2opodcHUY PENoeURy.

KniyeEbie cNoOBA: AYECONOTEA; DMIUUSCHOS DIZEUTHE, COBDSMEHHEIE MOHMONECHAS LUKOMEHMA;
TOTAMEHEIS PEIMEDE TENE, MOpHODYHELWOHANEHEE NOKESATENH
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T B3, Dpedszuaa T, Iepmenxona EN0.

CpasHeHne Mopdhonoraueckuy NoKasaTens 8
MODOUMCHME W CENMBCHNX MDYNNAX ABNASTEA W NG HACTO-
ALYSE BEEMA OOHAM B3 HAWGoNes SKTYANEHED HANRSE-
MEHWN SYECONori Yenoserka. TaK, HIBSCTHD, UTo yHE
8 XV u XX eekax B pROoe cTpad Esponsr w CLUA
CENBCHAE OETH GhiNK BRllUE CBOME MpOGCEHY CBEpCT-
Huwoe [Rona, 1884; Steegman, 1885; Bogin, 1888).

CigHaeo 2 XX Bexs 373 TEHOSHUMA HIMEHWNACE
HE MPOTHUSONONCEHYH, YTD, CUeBMOHD, BRino ceRaaHD
£ YTYULLEHHEM YCNOEME ¥M43HA MODOgCHINT HACENEHWA
[ pucandosa, Nepescaumror, 1881; Meredith, 1882;
BEweleth, Tanmer, 1880]. Bonee Tors, TEMNLl POCTA W
PSSEMTHR MOPOACKMY SETEd HAUAMW SHAYUWMTENEHD
OMNEpe¥aTs Takoewe ¥ censoius [Muenawescan, Co-
noe=eea, MNoguaa, 1888, Wronska-Wecdlaw, 1884].

Mpogcss 0ETH W NOOPCCTHA MEHSE KOPSHACTE
H Dpaorrao el CNEQEMEHME CENbOHMY POBSCHMKOE
No SNHHE W MACCE TEMa CONpRKEHT B 3T0A MPYNne ©
MEHEWHMKA CREIHHME SHausHUAMN 0DBaTa rpyaM
[FKoamoe ¢ coaet., 2008; Moanoea, Ctaoypnoea, [y-
posuy, 2014, Wronska-Weclav, 1884; Chigea et al.,
18ET], Ho uniesoT Gomswwe sHaveHA FIMT, uyro moket
GbiTh pesyMETATORM MMNoaMHaMAN. COHaRD B NOCNeqHKs
Mokl AOKA33HD CHHEEHWE YDOBHA DHEWISCHON Ha-
TEYaK M B CEMbCKAX MEYNNEK, YTo CHASEIBASTCA TaK-
WE W HA PWMIMUECKOM CTATYCS O8TEl M NoApOCTHOE
[Mepamawosa, 2012; Liv et al., 2012).

E npumepy. CPAaBHEHWME COBPEMEHHED CENbCHAK
W rOpOoAckAy ®WTENen APXaHrensckors perMoHa
NoKagano, YTe ropogcEMe MWTENW NpeeocKoqAT
CEOMY CESDOTHUKOE W3 CEMbCKOW MECTHOCTHA No
SHEUEHUAM LMMHE TEMNE, MBEKTHYSCHA HE OTNAYaRCE
OT HHX MO SHEYEHNAM MACCH Tena, ob«BEaTy rpyaM 1
HHOsKey Maccel Tena (MMT). Y ropogomo weonsHLY
OBHapY=EHA TEHOSHUMA ¥ DONee HUSKMM SHEUSHUAM
nocnegsny Tpex noxazatensa [[oguHa o coaer,
2017]. Mo peaynsTaTaM OUEHEM WHONEHWKOE Apaa-
MACCKOrD panoHa Huseroponokod ofnacti cenwcxms
OETA W NOoOGpocTEY 0D0ers Nona XapakTepusyoToR
fonee BLICOKOA MACCOM TENA NPW MEeHbLIME Cpe-
HMEC SHEJSHWAX SN0 IMMHEl M3 0ose CROWME MpOOsx
CREDOTHHHOE. (CanschMe YUALLMECA NOKASSISSHT TAHHE
mydide DHIN0METEHUSCKWE NApAMETDR, BETHUAR
Gones BLICONOE ADTEPHANEHOE gasneHwe [Hanwms-
He, 2013].

Urto HacAETCA NApEMETROE NOOKOMHOMD WHpo-
OTNOHEHWA, TO CEMBECHAS OETHA W NOAPOCTEN oboern
nona ofnanasoT MeHEWeH TONWMHONA SHpPOELD CENa-
O0K Mo CPAagHEHWH C MOpOSCHAME DOBSCHHEAMEA
[Muenawesckan, Conoeesea, Moowsa, 1988, Hera-
weea, 2008; NowHa ¢ coaet., 2011; MNepmaxkoea,
2012; Hajm, Komenda, 1885; Eveleth, Tanner, 1880;
Gasser et al, 1823]

AHANAI TEHOEHLA POCTA M PS3EWTHA COBDEMEH-
HblX MOpOOCKAX M Ceneckd: neted vz 141 crpans

NC3S0MMN S3KNOYHTE, YTE ropoackEe gemd obrxR-
HIT CEOME CEMbCHAX POBSCHUKDE Mo CHSOHWM 3HaYEe-
HAAM AMMHE! M MECCE TENS NOYTH B0 BCEX CITPYER,
Ho NanobHbE TEHOSHUWHM ¢ TEUSHUEM BREMEHN 13-
MEHAKITCA M CYLUSCTESHRO DARNMUANTSA B DAsHs
CTpaHax W perwoHax. HanGonblwed BipaseHHoCTH
PEENWUMA QOCTAMEHT B LEHTPANBHON YacTi MNaTiH-
ceon Awepmen (Mepy, Nonaypac, Bonmews W Meare-
MANA), B CTREHEYN, SAHHMAMLLMY MOQHYHD 4ScTs Hs-
HOW AmepuEd (AHOE]; B HEKOTODE S0HDMEEHCHME M-
cynapcreax (HurepwA, BypyHon w Bypawna-taco); so
BeeTHame U Kuras. HawmeHes exipaeHa nogobHaR
TEHOSHUMA B KOKHOA M TROMUISCKOR JacTi JaTtud-
cror Amepmcn (Yunu v Bpaaunna). MogofHan kap-
THHE, 3 HMEHHT FOHMEHWS PIENMUMA B GMSNUScRoM
PASEMTHM S2TEH W NOADOCTEOR, NPOMWSANWME B
CENLCKOA W MpOOcHoH MECTHOCTH YACTH Fra W Tpo-
NYeckon uacTH NaTHHCKDA Ameprd, 3 Tamse K-
HOH AZHE NpH OOHOBDSMEHHOM WX CIMasHEINN B
Koro-BocTouHol Asud W EBpone, cloXMNacs, no
MHSHMK 3ETOPOE WCCNEOoSaHAR, 25 neprog ¢ 1885
na 2011 r. [Paciorek et al., 2013].

COyeHka MopthonorAUSCKon CTATYCE KMTaHCKMY
oeted (o 1985 no 2014 ) nozsonuna oSHIAPYRMTE
TEHGEHUMED K HANWuWD Gones SBbICORMH CREMHWX
FHFISHUA OMWHE W MICCL! TENA Y FOPOWaH Ha oHe
POBSCHHEDE, NPORMBANILYMY B CSNECHWE PErWoHax
CTpaHE. CneaysT oTMETUTR, YT Sonee BhIpasieH-
HElM XAPAKTED 3Ta TEHOSHUWA cTana npuolpeTats B
rpynnax MHoMeWnos, cocnanoeaqHer g 18852000 m,
A 2ETEM NOWME HA CNAaL. ASTODE CEASLIEAHT STO o
NoBLIWSHAEM TEMNOE YROaHUIALMMY CTREHB], 3HAMH-
TEMEHT YCUMWBLWWXNGA B NOCNenHee QecATMneTHE [Ao
et al., 20149).

Uro KacaeTocR HenocpencTESHHD MoHromum, To
CTEMNSH: YROaHUIaUWEN CTRaHEl NnoEsLasTeA SeicT-
phiMA TEMNAMW B TedeHHE nocnegqus 20 net: Tak,
MoAUTIA NONSEWHE HACEMEHKA CTRAHE! NPOHEMEAST B Ha-
CTOAWES BpEMA B CTONWUS L ¥YMaH-Datop, HO B pEa-
FIMJHEDE WENOEWAX |B BpTEx, ODULERMTARY, KB3pTHRax
W GNarcycTpOSHHBR QOMAX), UTO HAMArasT oTneds-
TOK KA MopodyHELMoHANbHEE ocobesHOCTIA O8TeN
W monogesd [Mysoermaa, 2008].

HMayuenue adTpononormueckny ocofexsocTen
Haponos LleHTpansHoM Asw NpoNOMEEETCR Nocnan-
Hiue 30 NeT, NPUYEM SHAYATENBHEIA BENAL B HEro
BHECTIM MMEHHD DOCHHACKMS yuerxe [Humsweea, 1882,
Axrponoakanonan Lienmpansson Az, 2005; Bayeswm,
Aewna, Cyxoea, 2018]. Ocoloe mecTo B sToM pROY
IZHMMEHT veonenoeaqHuA T.H. w BT Anescessen,
MayYaBLLKE NpoSnemMsl BE33MMOSSRCTEMA YenoBaue-
CHMX NONYNALMA C SCTECTESHHOW cpenol ofuTanuA
B paInMuHRE SKonoruecks: iuwax Lledrpansqoa
Aawn, snouas Mosronai [AsTponoseonordn Led-
TpansHom Szuw, 2005].

Hecmunx MockOECKo2o FPHUGeDCHmema. Cepus XXIT
Moscow Unirersily Amibropoiopy Suilenn
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CPEBHMTENMRELI HATHA TOTUTHEX [AIMEPOR TENA H NHKIHOHLTEHEY XaPIKTENHCTHE CEMLOOX M IODOJICKHE.. 3/

CIOHAKD MESYQeHD OTIWYHME B MopdodyHL M-
HANEHOM CTATYGE MOpOCKOND W CEMbCKOrD Haseme-

HAA MoHMmnM B NOCNEOHWE Mok, B YoNOBMAY WH-

TEHCMEHD NMPOTEKSHILLMY NPOUSCcCos yDOaHMISLMM He
Brino yoensHo QOCTATOUHOND BHHUMAHWA.

Taw, e 00 HAYANA SETABHED COSWMOE B 3K0-
HOMMEE CTRAHE GRINO YOTAHOBMEHD, UTD MOpoacHde
WKOMEHWEN OTMNMUY3HTCSA 0T IWKOMNEHMKOE CENboEME
MECTHOCTEA NO AMHHE TENS, OOHAKD MO CKPYHHOCTH
MEYOHOM KNETHA CEM=CHNE WKDNEHWEN ONEpemarT ro-
pogcky. ShIAENSHHEE OTMWYMWA HE HOCAT, QOHAKD,
CTATHMCTHUSCKM SHauMmors xapaktepa [YonSancau,
1881].

CyeHES rApMOHWYHOCTH DE3IEMTHA MOPOECKEE W
CEMECHAX MOHTOMBCKME METed © WCNoMs308aHMen
WIKAN pErpeccH NOEIaoMANG SAKNUATE, UTe Hawbo-
NeS YACTO HEraTHEHLIM 82 BADWAHT ECTPSUasTCA Y
CEMECKAX WKDNBHMKoE ofoero nona. Bonswai sknag
B HAMWUME 3TOW JMCTIPMOHWUHOCTI BHOCAT OSTH C
HEEKMM A asaUsHUAMKE FIMT, ranbonsse wacTo BoTpe-
YaAKMYHMECcR B MeHes ypOaHMaMpoBaHHEX DanoHAax
CcTpaHel [Asranad, Momopenosea, 2015; Moropenoea,
Awuranan, 2018].

Tawan oSpason, BulLENSpEYNCNEHHEE TEYOR
CEMIETENECTEYRT 00 YORDDEHHOM M QAHHEM DESETHAN
rOpancKMy 0STEd WM NoMpOCTEOS, YTO CRpaBenries
TAKEE W OMA MOHMDARCHMY UKo SHAKOE,

Lens HacToAWESrD MCCNEgOBaHWMA COCTOMT B
ToM, 4TohE] OXAPEKTEPMZ0BATE DCODEHHOCTH NpoUYec-
COB POCTA MPOICHNE M CEMNBCHAE MOHMOMECHAK NETEW
Mo TOTANEHBIM DAEMEDaM TENA M DYHLMOHANEHEIM
NOoKS3ATENAM, 3 TAKEE CONOCTASMTE NOMYUSHHEE B

LEYH MpYNnax pesyneTaThl.

MarepHanls H METOIE

MaTepuanoM 4NA HACTOALWErND WCCMNenoBaHWA
NOCTYHANK pEayneTaTel obcnegosanuA 2547 ropog-
ciax W 4505 cenbomix 4eTel W NOODOCTROR MOHMOME-
CHOW HALWOHANEHOCTA B BospacTe 5-17 meT, nposo-
gueweroca B 2013-2015 m 8 UeHTPANEHELL M FMHED
peraoHax cTpadel. [aHHEE 0 YACMSHHOCTH BOSRECT-
HO-NoMoEex rpynn ofcnenoBaHHOND KOHTHHIEHTA
npME=neHsl B Tadmayge 1.

MporpaMma aHTpoNoOMETRWYECKOMND obenenoea-
HIA MPOBOAWNACE NO CTAHAARTHOR MeTofuee [ByHa,
1841] w sxmovana ofWwHpHER Habop HEMepUTENL-
HEIX MPHMSHEAKDE, M3 KOTODEN SeiNE MenoNES0BaHEl TO-
TANBHEIE paamMepsl (ANWHE W Macca Tena, ofxear
MO |, BEMHUEA MHOSKC Maccel Tena - MMT [Quetlst,
1871].

Ilpuue Toro, Ghind veuepeHsl cneqyre gryH-
HLMOHANEHEIS NPWIHAKA. 30TEPHANEHOS DABNSHWE —
CHCTONWYECKDS W gUacTonMueckos (AOC, AN M 4a-

Tabnuua 1. YucnenHos pacnpegeneHie
CHCNeNoBIHHBLY MO BOIPACTHRIM NOOrpynnas
Table 1. Humbers of investigated children by sex

and age groups
Hinpaes, ) :
e lopon | Cene | lopoa | Cens
b 28 141 T8 173
9 + | 129 132
1k on 194 103 170
11 104 244 140 | 23
E 132 | 273 | 149 | 273
13 L 127 | 33
14 221 278 150 | 337
15 173 | 201 148 | 253
] 152 | 2as 146 | 33
17 156 174 1 20 210
Beero | 1237 | 2268 | 1290 | 2337 |

CTOTA CepneuHslx coRpalgeqma (HCC); ouHamoMeTuR
kMeTel obew: pyi Mockonkky B COCTAE MEYUEHHOW
ExDOpEM BOLUNG MOYTING CTYOSHTOR, &= obcnenosaHus
BEIND OCYLUSCTENSHD COBMECTHD C NPEnaQasaTenAMA
kadbenpbl «CNopTUBHOA peafmTaLMM W METHLMHE! s
MHWSK (Mockea).

MaTepwan cofpaH METOLOM anonEpeUHIn ce-
yeHMAR C coDNEOsHMen NpEEMN DHoOSTHIA W Nognu-
CAHAEM NPOTOKONCE MHOBOOPMUDOEAHHOMD COMMacHA
Ha K3¥OOoro WCMLTYEMoro (anm geten go 14 net npo-
TOKONE! DR NOONMCaHEl DOOWTENAMA, NOODOCTHA
oT 14 nMeT ¥ CTaApWE NPMHHMANA PELLEHWE CAMOCTE-
ATENEHD ).

AHANME NEpEMUHEDE QAHHE BEMEUMADN CTAHO3R-
THYED CTATHCTHUECHY D COpaboTHy © NoOMOWESD Nake-
Ta nporpamm «Statistica 8.0s ¢ nonyuyeHWeEM OUBHOK
OCHOBHE CTATACTHYECKHM: napamerpoe (M, 5} B
KAYSCTEE KDMTEDMA AOCTOSEPHOSTH Bbln Menonsac-
BaH t-HpHTepWA CThEOSHTA

PesvarTarid

CHaaNumenttll AHATNI MOmMATLHLY PaINepos
MRERS CETHOKIX 1 Zopodcray demel & nodPocKos

CICHOSHES CTATACTHMSCHIS NADEMSTDE TOTAMNEHELX
pasMEpoE OETEA W NoAPOCTHOE MoHmmMM, & Tamwe
PEsyNETATE WX CPSEHMTENEHON SHANWMEA NPencTaE-
neHel B Taknuye 2.

Orvua Tena. CpasHMTensHeIA GHANMS SOS0acT-
HELX MSMEHEHWA ONWHE] Tena (pue. 1) 8 gEyx paccMar-
PHESEMED MEYNNEX MANBYHEOE NOKSSHIBAST, YTo 40
{3-neThern zospacTa DonMbluMe CcpeOHME SHIYEHWR
NOKAZATENA MMERDT MoposEHe (B ueTepeans 8-12 ner
STH DEANWLAA HOCAT CTATWCTUYECKM SHAJMMERT XapaK-
Tep (p<0,001, p<0,0001). B gansHedwsenm KapTAHA

AHTPOITONOTHA N« 1/2019: 35-48
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CPaBHHTENEHE JHAHHI TOTALHEX PAIMEP0R TEM H QWHIIHOHLTEHEY XanakTepHCTHE CEALOKHN H MOpOIrRHE..
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Pucynor 1. PesyneTaThl COHaESMTENEHON SHANMEA LM TENA MOPONCHY M CENbCaME ATel M nanpocTos Mosronm
Figure 1. The results of comparative analysis of body height in urban and meral children and adolescents of Monpolia
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Pucynok 2. PeaynkTams CpaEHMTRNEHO0MD AHAMMES M3t TENa Mopodcsts W CenboMs feTed M nogpocTros Monronum
Figure 2. The results of comparative anaslysis of body miass i urban and rural children and adolescents of Mongolia

MEHASTCA Ha NpoTWEcnono¥HyH: K 17 rogam cens-
CHAE BMTENW N FTOMY NOKA3ATEND SaYMTENEHT One-
pewanT roposad (pe0, 001).

OdocToBSpHEIE BEENWLMA NO CPESOHAM SHAYEHHW-
AR QNMHE] TENS MENDY MDHACKAMH W CENECEMME 08—
BOMKEMH OOHADYHEHE HA NpoMexyTeax 210 w 12—
13 neT, nprués ropomes WKeNEHALE! obroHAKRT No
CREOHMM SHAJEHUAM NOK33ETENA CEOMX DOESCHWL
(p=0,001). CTabwnuaayus ONWHL TENS Y MODGLCKMY
OEBylIEE NpoMceoguT nocne 13 net, y cenbcl: Ha
rog, nosxe — 8 14 met (Tabn. 2, puc. 1). Cnegyet oT-
MSTHTE, BOHSHD, WTO NE 3HFYSHAAM LnvHL Tena s 17-
NETHAM BOSpACTE QOCTOESPHEIE PASMMUNA MEMDy
CENECHAMM M MOPOACHAMH OSSyLUKIMY OTCYTCTEYET.

Maceca Tena. Npd cpaBHMTENEHOM AHANMEE BOE-
PRCTHED MIMSHSHNA MACE] TENA Y MOPOQoas M C2k-
CRM MOHMNBCKM geTed (Ta0n. 2, puc. 2} obHapyen-
B3FOTCA OCTOESDHER DaandduA mexny 8—13-netau-
MA ManeuMEamE W 11-17-neTHuMn geeouKamK
(p=10,001 , p=i0, 0001 }, HampaeneHHEE B CTopoHY Sone-
LMY SHIUSHWA NOKIFATENA Y MOpOSCKHE MEOHSMT0E.

TeHgeHUMA K SONslMM 3HIYEHUAM 3TOM NpHEH3Ka
¥ MPOMEH COXDEHASTCA HA NPOTAMSHWM BCEMD S03-
pacTHOMD pALA.

HWHoer: Macckl Tena. Ha pucydke 3 npencTas-
NEHBE KOWELIS SGUHIMHEW M3MEHEHHAA © BOSDACTOM
HMT y roponcin: ¥ censoxux feTel M nogpocTros, B
LEMOM MOSHD OTMETHTE, YTO TEHOSHUMA K Gomswmmm
SHIUEHWAM ITOTD NOKSIATENA ¥ MOPOMAH COMpPaHAST-
CA H3 MPOTAMEHAW SCEMD MSYUSHHOMND BOSDECTHOMND
WHTepeana (Tabn. 2, puc. 3). JoHaxs CTaTHCTHYECHA
OOCTOESPHEIE OTNMUAA OTMEUSHE! ONA MANEIMEDE
Tonexo B 13 we 17 ner (p<0.,05), a ana gesouer — B
10 net, u 2atem 2 13-17 net, T.e. B nyGepratHoM K
NoCTNYSepTaTHOM NepuoLe.

OGxear rpyau. Ha pucysre 4 npencTapneHs po-
CTOELIE KPMBRIE OOXMEATA MPYOH Y MOpOOCKA. M CEMNk-
cumx gerelt Mowronam.

Mo pesynsTaTam CREEHUTENEHOMD AHAMWEA O0-
CTOEEQHEIE OTIAUMA MERTY MOpOICKMMA W CENECHM-
M MANEYHEAMA 0OHApY#eHE Toneso 2 1415 ner
{p=0,05 p=0,001). xoraa ropoackde NogpoCTEM ob-
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Figure 3. The results of comparative analysis of Body Mass Index in urban and rural children and adolescents of
Mongelia
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Figure 4. The results of comparative analysis of chest circumference in urban and neral children and adolescents of
Mongelia

MOMARDT Mo STOMY MOKAZATENED CEOMY CEMNLCHAY CEEp-
CTHMKOE, BSQOATHO, 33 CUST pasnuuui B Guwonors-
ueCHOM BoapacTe (Tabn. 2, puc. 4). Nopoockwe oe-
BOUKA WMS0T BONsLLME SHAYEHWA 3TOM NOLa3aTENA
MPAKTHUSCHM B0 BoEX BOSPAcTax, Kpoue 12w 16 neT,
WOMQA CPSOHWe SHIYSHWA NOEA33TENA B OBYY MRyN-
nax MOSHTHYHEL

CIIBNIREN SN QNI P HRINON AT
ROKATIMETER CEMLOKIY i 20podckuy demerd
i HodpoCmKDE

CICHOBHEIE CTATHCTHUSCHAS NADEMET [kl HEXOTE-
Dblx DYHELMOHATNEHED MOKIZATENSH SaTER W Nompo-
cTHOE MoHronwM, 3 Takse peayneTaThl M CREEHM-
TEMLHOMND 3HANWEE NpancTaenesel 2 Tadnuye 3.

CHNa CHATHA KMCTEA. COMMacHD MomyJeHHEM
pesyneTaTaM (Tabn. 3, puc. 5 u 6], ropogcsse Mane-
UMM Ha MHTepEane E—14 net (kpome 11 NeT) uMewT
MEHbLUYH CHITY CHETHA HMCTH NDES0H DYEW N0 CpaB-
HEHMK GO CEOMMA CENBCKMMA poBsScHMEamMy. B 2-10
W 12 NeT 3TH DAsNWUAA BOCAT CTATHCTHUSCHA O0c-
ToBepHEM xapakTep (p=0.05, p<0,001). Hawwxan ¢ 14
MET, TEHOSHUMA MEHRSTCA HA NPOTHSONOMOHYID, O0C-
THrEA BEICOHONT YEOEHA SHAUMMoCTH ¥ 15—10-nemHmx
roHowesA (p=0,001). AHaNorMYHLIE peaynsTaTEl NoTy-
UEHEI TAKE QMR CHMsl CHEATHA KACTA NS0 DyRA (Ho
PESKMIE CEIUOK BEMMUMHEl NOK3IATENR ¥ MOpOSaH
NEOACEKOOMT paHBELe — nocne 13 net)

¥ pesouex (TaGn. 3, puc. 5K G) B OTHOWSHAW
STOMD NOKSZATENA BEIRENSHA TA ¥e TEHOSHUMA, UTo
W ANA pROA Npe=AyLds: CpeaHWe SHAYSHWA CHnk
CHATHA KACTER oSews pyx Sonblwse ¥ roposaqHos Ha
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CPaBsHTENLEL 2HUBE TOTATLHLX PATMEPOR TENZ W QVHITHOHLTLHLY XIPITEpHCTHE CEMLODX # ropojca.. 43
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Figure 7. The results of comparative analysis of sysiolic blood pressare in wban and rural children and adolescents of

Mongolia
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Figure 8. The results of comparative analysis of diastolic blood pressure inurban and neral children and adolescents of
Mongolia
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Figure 9. The results of comparative analysis of heart rate in urban and nural children and adolescents of Mongolia
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Pucyesoa 5. PeayneTars! CRSSHUTENEHOM SHAMAII CHMNsl CRETAR KUCTH NPIS0H DY MODOSCKME W CEMeCKA JeTed U
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Figure 5. The results of comparative analysis of right hand grip strength in wian and rural children and adolescents of

Monaolia
LopDese
bl F
¥} M
L
=I! .
- 3 ]
i *
- I_.::n'-
3 ]
iﬂ i.
=
o] -]
Wl B
# L] .
;H l -
&Ii -] &
L] P m "
| g i
a F L] " = 1l W L] H 17 L1 [ ] (LIS - B BT N B N
Boxgacy Boinasy

Pucyxox 6. PesyneTaThl cPIEssTEnsHOM aHANMEA CANGl CHATHA KACTH NEB0R DYKM MOpOasy M CenboaMy OeTed |
nogpocTecs Mossronem
Figure §. The results of comparative analysis of left hand grip strength in wian and rural children and adolescents of
Mongolia

NPCTAMEHMM ECEMD BOSQECTHON WHTEPEBANA, KpoMe
12-15 neT, KOrga OHW CRAaBHWBAKITCA & SHANOMAUHE-
MM XApAKTEPHCTHKAMM CEMBCIM LWKoNsHWY. JocTo-
sepHo SONBWYI0 CANY CHATHA BACTER oDew pyK no-
pHEEHIA geMoHCTpUpyoT B 211, a Taoke 1817 ner
[AnA Nesol PYKM SHAYMMOCTE DAZMAUMA NOOTESM-
asHa Takse ¥ 13-neTHux geeousk).

ApTEPHANEHDE D3ENSHWE W H3CTOTA CEDIEYHBI
conpaweHm (A0C, AL w YCC). Axanus dryrsgmc-
HAMLHED MOK3IATENER CHCTeMEl KposoolpalyesuR
NpEOCTAENEH Ha DMCYHKES: T—8, 3 Tamse B Tanuus 3.

Sonswan semnmurda AOC oo 14,5 ner ceod-
CTESHHA CEMBCHWM SETAM M NOAPOCTEAM (33 MCKMED-
usHMem 11-NeTHUX), NOCMe Yero Ha NepE=M mnas
BLLOOAT MODOOCHAS WKDNeHWEW (2 5—10, 12-15w 17
NET AHAURMOCTE PAENHLHHA nogTESpEasHa). Takan we
OMHAMWKS X3paKTepHa W 4nA noxazatensa AQD:

DOMbLLME BENMUMHEl OTMEUSHE Y CENECHAY WHONE-
HUKOE B—14 neT, 3aTeM TEHISHUAA MEHRETCR HA M-
TeononowHy: (B B-11 w 13 neT paznwuws gocTo-
pepHu) (Tabn. 3, pac. B, §)

B rpynnax gescusl, KK M B CNyuas Qpyric ong-
CAHHED BRILLE NOKISATENSH, MOPOKAHA WMEHT GoMe-
wyrs eenwauHy AOC, Hauwsas ¢ 10 ner (e 10, 1317
MET SHAUWMOCTE DaZNHUME nogTeepwaeHa), A0 —
c 8 net (gna 10—17-neTHux LWKONEHWL PRINWIHA MRe-
HIT BEICOKAR YROBEHE SHAYMMOCTA).

Uro kacaetcA YOG, To cpenu mMansuEkoe Gone-
WS BeMMUMHON MOKAZATENA OTMWUEMTOR Canborae
wronsHAEM (5—11, 13 n 17 neT), 8 oToeneHER BOSpa-
CTHEEX MOYNIN&Y KA NEPELIA NNaH BXMOOAT ropomaHe
(14 1 16 neT); B rpynNax Qesousk DESDEIE MaKCHME-
MEH — OOCTOEEDHOCTE PASNWLMA NOSTESDWASHS AR
BCEX BOZDSCTOE B NONB3Y MHTENEHML CTONMLEL

Becmunx MOCKOSCKO20 YHUBEDCUIMEmA. Cepus XXITT
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Tocerus B3, Fmdezwaa 1, ITefmeacoea FND

Obcyxgenne

MonyuseHHaA QNA ONWHEl TENA HApTHHA paane-
WM MENTY MIPOOCKMMM M CEMNECHMMM OSTEMM W Noa-
pocTEAMM MoHrons cEMOSTENECTEYET O BOSHHEHO-
BEHMM DRZNMUMA B BETWIMHE MOKS33TENA. CEAZAH-
HELX, NEES0E BOSrD, © HEMEHMBLMMACA COLMANEHO-
SEOHOMMUECKUMA YCNOEMAMK. TaK, SlWje B CEpaquHe
NEOWNen: BeXa STA PasHULE He Dwina BHipaMeHa,
NuBo B cAyyas oTgensHbld BENFPACTHRIY HOTOQT HE
HOCIAMNE CTATUCTHISCHA SHAUMMOND YROEHA O0CTOBED-
HoCTH [HymTmasanops:; 1967).

FPannes Swino noksaaHo, yTo 2 nepog o 1875
no 2010 rog onuHa 4 MACCa TENE MOHMNLSEAK 42—
TEA B CEASM C MHTEHCUBHD MOYLLMM DAZEMTHEN CTDa-
Hil yESMMUMnEcE [MyHgersaa, 2009; Noauda ¢ coset.,
2017]. CioHaKo HeQOCTATOMHEIN BEC M HHAKOPOCHOCTE
BCE SlS LUMpOKD DACNPOCTRaHeH:l B SeaHen censc-
KM DAMOHAX B CERIN CYLUSCTEYHLIMM HED3BEHCTEOM
B KAYSCTES NATAHAA M YDOEHE SHOHOMWISCKOND pas-
eMTHA [Crron, 2014 Anransuayar, 2015; Paciorek et
al., 2013).

Macca Tena ropoackHx MoHMoNscEMx aeTer obo-
2ro Nona B0 BoSX FRYNN&X, 33 WoKnoueHe 14—
18-NeTHWY MANEYWKDE, OOCTHIEET DONBWLMX BEMWIHH
HaE oHE CEnbCKMX DOSECHUKOE. CnenysT oTMeTHTE,
uTD B MRYNNad OQessdel 5Ta TEHOSHUMA BeIpa¥EHa
ropazao cuneses. Joksaado, yto 2 neprog o 1975
no 2010 rog onuHa 4 MACCa TENE MOHMNLSEAK 42—
TEA B CERAN C MHTEHCHEHD MIYLYMM 3HOHOMMWLSCEMM
pEISMTHEM CTPAHE yEenWwuunucs [Paciorek et al.,
2013]. Mpw aToM, GOHAKD, EMCOEAA BCTREUASMOCTE
OSTel © HefOCTATOUHON MACCON TENa W HHIKDpOoC-
NoCT=H B SefMuy Cenboix PaHOHAX COXpaHNAck,
UTD CERSAHD C CYLSCTEYHILMM HEQAESHCTEOM B Ha-
UECTEE MATAHWA M YDOEHE SHOHOMWISCHOID DazEl-
TWA. Ha dhoHe 3THE D3HHEE MOMPUSHHES DesynsTa-
Thl HARYTCA BNOMNHE MOTAYHEIMEA.

FPasnwuMA B BENWUMHE WHOSKCA M3Eccel TENa
[MMT) Tarse Hawbones BxIpa¥eHEl B CTYUEE OS80-
UEH MIpOOCKME LIKONEHWLE, 0EBNanan OocToEepHD
GONEWMMA M0 SHAYSHAAMH, SHEJUTENEHD 0GMoHART
CEOWMX CESDCTHML B CTAaplMx Bcapactax. Chnegyer
OTMETHTE, WTO CERIAHLI TAKME WEMEHSHUA, Npwas
BOSMD, C YERMMISHHEM MACCH TENa B NepEod rpynne,
ONOCPEQ0BIHHOH YTYULWSHAEM KIUSCTES MHIHA B
YO AHWBMPOBESHHEN DETWOHAX CTRAHE W 0CoDeHHD B
cronuues. TompieHHEE 0AHHEBIE TAEHE HE NMPOTARD-
PEUET PESyMETATAM QDYTX HoonegoeaHan [AMranan,
Moropenosa, 2015; Noropenosa, Amranan, 2018]

Uro kacaeTcA ofixBara rpygM, TO M B STOM Ciy-
USE HE NepE=id MMNaH BEM0LAT MOpOOCKHE LKOMEHK-
KM D30EMD Nona (Me¥Oy MansYMEaMH DESNAYMA Bal-
DANEHE] B MEHLLUSH CTENSHM ), UTO He COOTBSTCTEY-
&7 swiecgam I, YowSancada, cormacHo KOTOREIM, M-

POOCHME WKONEHWEA N0 CP3EHEHWED © CEMbCKMMK
MMSHT DONBWMe SHAUSHWA ONMHE TEN3, HD 0O o
PY¥HOCTA MDYOHOA KNETKM JHAUMTENEHO YoTYNasT
nocnegHas [HonGancan, 1901). Mpw stom, ogHaks,
pEsyNETATE COMMACYHTCA © AAHHEIME OpYTHY SETO-
pOB, COMMatHD KOTOPEIM SaHHEA NOKAZATEN: MMSET
GOMELUME SHAUSHWR Y TODGOACHMY WHONEHUKDE, H3MW-
Gones BRIPAMSHHEIS B CTAPLME BOSRacTax [Fealoea,
1885, MNepmAroza, 2012).

CneayeT OTMETHATE, UTO DEHES B KNACCHUSCHMY
AHTRONOMOrHYECKAE MCCNEq0SaHNAY SHAUSHWR o8-
XBATa MPYOA Selli BLILUE ¥ MATENEH CemNboHMA MeCT-
HOCTEW, UTD REMAMNOCE CIHOE 43 COCTasnAR LM Spa-
CMMOPEHECTH WX TeNoCNoEeHWA [Bawmapos, 19682].

OEpawaoT Ha cedA BHUMaHWE PesyNETATH, No-
fpueHHER ANA yHELMOHANEHLE NokasaTensd. Tak,
ropoacKHe WEGNEHHA B MNaOWIW: BospacTax (oo 13
MET) MMSKT H3 IOHE CEOMX CEMNBCHME DOSSCHHKDE
MEeHELLWS MOKIZATENM CHMEl CHATHA KMcTel ol
PYK, HO 23TEM BLIXOOAT Ha Nepesd nnad. MNogobnas
HEPTHHE CEASAHA C PRANWUMAMK B 0Dpase BEaHW STHX
TRYNM; CENLCHAE ¥HTEMK C DETCHOM BOSDECTA MMe-
T GonblUMe DHIMISCHNE HAMPYSRM |CENsoRoNTamm-
CTESHHEE pafoTel M Np.), Mopod¥aHe ®e Nog SENHWAHK-
el CTEPSOTUNOE YOSNANT NoaoGHoOM poma aETHE-
HOCTH (B OCHOBHOM, NOCSLUEHMED CEKLIAA M CNoPTEY-
Goe) GonsWe BEpSMSHN B GoNss NoAqHWE BOSDECTIN.
Ut ¥acasToA WHONsHWL, TO PE3NWIMA MEoy ropog-
CHMMM W CEMLCHMMEN KOTODTAMM B MONbsy Nepesx
EEIpE¥EHEl DONes ApKD, HO HANOMMUHOID NoTyUsH-
HOMY LA MANEYHEDE W HHOWEN NEpEXpecTa KpW-
Bl B AAHHOM CITyUae He S3MKCHPOBAHD [BoamMos-
HO, 3TO CEAZAHD C© TEM, YUTO WEHLWMHAM B BSOSHAM
SOMIWHETD ¥OIRACTES, CERSAHHOM & MOSSIUeHHE-
MW HAMDYSEaMM, 0TESASHS MHAA PONE ). ST QaHHEE,
OOHEHD, NPOTABDEEYET PEIYNETATAM, MOMyUeHHE
AnA ropoead Gones cesepHelx perwonoR Moxronam
(Xyecryn admar), rie HabnonasTcn pesko NpoTHED-
nonosHanA cuTyayuA [AnTtadyasysn, 2015]. Bosmom-
HO, S3TO CEAZAHO C TEM, UTD MOpOockWe WTend Go-
nee yphaHEHposaHHca YacTa Mosronm mmeoT Gong-
We BOSMOKHOCTER 33HAMETECA CODTOM B KmySax W
CEHLJMAX MO CPABHEHWED OO LWHOMSHMKAMEA Ces iy
MECTHOCTEN QAHHOMD PEMMOHA,

B OTHOWEHMA CHNOBEIY NOK3ZITENSH MOMHO
EHOEL ODDATHTLCA K KNACCHUSCHMM AHTRONONOrye-
CHMM MCCNENoEaHWAM, MOe PUInUScHan EpenacTe
CEMBOKOND HICENSHWA BCEAa PACCMATDHEANACE KK
ero OTNWUKWTENEHAA XapaKTepucTUra [Bawmmpos,
1882], ¥ nogYepsHYTE, YTD B CERIM © DESKD H3MEHA-
HHLWMMWCA YONOBWAMMK MUEHA B NOMyNALRWAK COBpE-
MEHHOMD YENDESEa, 3T S3HOHOMEDHOCTE TAHHE Me-
HAET CEOE HANPAENEHWE.

Moxasarend remMo-SHHAMWYECEON CHCTEMBI [CH-
CTOMMUSCKDS | OUSCTONWUYSCKOS NaBNSHHE, JACTO-
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T3 CEQOEUHED CORDELLSHAR ) DEMOHCTRMDYOT MEHES
GOHOIHAYHYED KSPTMHY. TaK, ropoOacide LWKETEHWEA
Lo 14 neT MMST MEHELIWE CREHWE SHAYSHWA 0aH-
Hilx NOKA33ATENEH, 3 B QANBHEHLISM — SHAUMTENEN0
NpEeStIUARILYME TIK0BLIS ¥ CENsCHNE pOEScHUKDE. B
TEYNNax Sesouss, HANPOTHE, H3 NPOTAKSHAW NpaK-
THYSCHM BCEMN0 BOIPACTHOMD METEpEana Gonblwes ap-
TEPMANEHOS QaEnNeHds DUECADYSTCA Y MATEM=HWL
CTOMHLEL. 3T ARMASTCA HEBNAronNpUATHEIM NEMEHE-
HOM, CEMAETEN=CTEYRIWMM 0 onpegsneHHEE Hale-
HEHWMAY MEMO-OUHAMAUSCENY NOK33aTencd, ceRaaH-
HElX © NOBHILUSHHOW CTPSCCOMSHHON HATRYako B ro-
poacaMs yonosuax [Penoross, 2000, KyaHoxa, 2012;
Kanwsxesd ¢ coast, 2013; Cmarynos, AxMMETORA,
2013; Heraws=ea ¢ coaeTt., 2018).

Cleolo cnenyst NOgUepEHyTE BEIPEHEHHEIE No-
NOSEIE PAINWINA, EEIABENSHHEIS NPW AHANWSS MIYUSH-
Helx noxazatensd. Mo uenomy pAOY NOMSHAKOE OT-
MEUSHHEIS 3AK0HOMEDHOCTH B GONbLUSA CTENeHH Xa-
P3KTEpHEl ONA OSBOYSHK MMEHHD NPSOCTaEMTENEHW-
L WEHCKOMD NONa OeMOoHCTREPYHOT Hawbonewes
UWCMO CTATHCTWUSCKA OOCTORSDHEDS MERTEYNNOBEN
oTnMuuA. MNogoSHan saKoHoMepHOCTE Grna oTmeus-
H3 H3MM M NpH AHANHSE CERYMADHLD HamesaHaE [Mo-
OueE ¢ coast., 2017). B gaHHomM cmydas, K38 W B pRgE
LpYTHE, BEKTODE NPOCTPAHCTESHHON M BEDSMaHHON
MAMEHUMBOICTH COBNALAT.

JagnmaenHe

BrimEneHHBIS OTNWYOWA B BENWYUHE mopchodiyH-
HYMOHANEHEE NOKSIATENSH MOpOGckas W CeMboEmy
LETEN NoSROMA0T GLANATE BLIS00 O NPOOoTHaiLyem-
CA BEMNWAHUA YDOAHMIAUWM HE DUEMYSCHAS KOHOMLLMK
oOCNen e aHHINT KOHTHHMREHTA. Moponcies WHINEHW-
1A ooero nona obnaas T GonBILMMK COENHUMA JHE-
UEHMAMM TOTANBHEX RE3MED0E TEMA, HO NpW 3ToM
MEHELIMMA NOEAZATENW CHNEl CHATHA KICTH Y MANE-
UMKDE B MMEOWNE WKGNEHEY BOSDACTAN, UTE Npen-
CTIEMASTCA BNONHE NOMMUHEIM C TOUKA SDEHWA KO-
MHUSCTER MIMUSCHNE HAMPYI0K B CEMLCKMX MEYNNa,
H3WMHAA C PEHHErD OSTCTES. F33peIe B BenMuMHE No-
KSS3TENA B NONBSY MOpoEaHoK (0CoDEHHD © MOMEH-
Ta QOCTHEEHWA NONOBOND COSDEBaHMA] MOo¥ET Dums
MHTERMPSTAROEAH C TOUEM 3DEHMA COLMANEHO-3K0-
HOMWUECKHY DAsNuuni, ofycnosnmEamwway Gons-
WYHK QOCTYNHOCTE CNOPTHEHBIX CEKLMH W dMTHEC-
knyGos B cTonMue. MaMeHeHUA reso-OMHA MY e CRMxX
NOK333TENEN B CTOPOHY WX NOSSIUSHWA, BEDOATHOD,
CEA3aHE C M3BLTOUHOA CTPECCONEHHON HAMDYSXoN B
MOpOOCEA YOMOEMAN.
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COMPARATIVE ANALYSIS OF TOTAL BODY PARAMETERS
AND FUNCTIONAL CHARACTERISTICS OF MONGOLIAN RURAL
AND URBAN CHILDREN AND ADOLESCENTS

The work iz aimed af idenfifying differances in the values of the folal body paramefers and functional
indicaforz in witan and rural chifdren and adolescents of Mangolia.

Materials and methods. The data for fhiz sfudy were callected in a survey of 2,547 wban and 4,595
rural children and adolescents aged §-17 years in the central and zouthem regions of the country. The
program of fhe anthropomeinic examinafion was camied oud according fo the standand methods; bood pressure,
hearf rate and handgrip sfrength of both arme were alzo measwred.

Results. The desenpive charactenzfice of the examined indicafors are presenfed and compared in the
groups of urban and rural children and adolezcents of both zexes; the sfatiztical significance of the differences

iz given.

Discussion. A comparative analysis showed that in ferms of fotal body parameters, urban schoolchildren
of both sexes were ahead of their ural peerz, and, maore clearly, the frend was expressed for gl The
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rezuliz disagree with those of earfer sfudies, according fo which the cohortz in quesfion differ only shightly,
which indicates that urbanization processes are bninging significant changes in socio-economic condifions in
vanows regions of the country, and, hence, in physical characferistics of the children and adoleacents. Bigger
indicators of handgnp =trength were recorded in rural boys af primary school ages, which seems guite logical
in ferms of a load of physical activiies in rural groups, sfarting from eanly childhood. Bigger values of fhiz
indicator in whan adolescentz (especially affer pubery) can be nferprefed from the point of wew of socio-
economic differences that provide easier accessibilty of sporfs and fifmess clubs in the capifal. Ghanges in
hemodynamic paramefers in the direchon of their increase in the urban groups cowld be evidence of
wibanization streze. While in fhe groups of boys larger values of these characferisfics are recorded affer the
age af 14 years, in urban schoolgins significandtly larger average values are demonsirafed throughowt the
entire age interval, which could be conzidered az 3 negafive zign in psychoemofional welbeing of urban
children.

Conclusion. The revealed differences in fhe values of morphofunctional indicators of wiban and rural
children suggest the confinwing impact of urbanization on the phyzical condifion in fhe sunveped groups.
Ghanges in hemodynamic parameters in the direchion of fheir increaze are Bkely fo be associated with excessive

sirezs lpad in urban environmenis.

Keywords: auxclegy; physical development; modem Mongolian schoclchildren; total bedy dimensions;

morphofunctional characteristics
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UMY eowenn MB. Tosmonocoees, HHE w0 Mysed anmixmnesoai,

125000, yo Moxosa, o1 T, Moo, Pocons;

A Pocciicraui 0CP0aIomBe i FHUSEICIIET (UEECKoi KTannis, COOEmT, AERndesT i nryiaaa
(TLICUTHADR), conghecinn comatmicimninn o GROIOZNMECKON ANIRIXRNERETIL,

FOST22, Cofrencarati Opnoaafy, o4, Mocuea, Pocons;

¥ Hannona sl BHORIRTYM QLEacot] Kprannis Moz,

Yaan-Beamof -1 3, Cyoodamaiocd peion -4, Yaav-Bamnogy, Moneoans;

U More2nTOKTI HTRUOHATERBE VHIGEDOIRER Mechigencin wayw, It @apinarnnonin & Gramweciigins,
I42 10, ya. C3opmez-3, Morana-45,1 11, ¥aa-Bamaoy, Monzoeans

NOJIHMOPPHIM I'EHA FTO KAK @AKTOP INPEIPACIIOTOREHHOCTH
K HEHTPATRHOMY OKHPEHHE) ¥ MOHTOTOB

MaTepHank! W METOOR. B peMrss uccredossHus Mo AOMINERCHOL SHTDONOSSHEMUNECKOY NpoSnaM-
me ey ofcnedoeaqs 247 MySWUH 3MHUNECKLY MOHSOR0S & apapacme am 18 do 24 nem, nposussmus
g ¥nan-Bamops. Mamepuane cbonedoeaqur Senu cofipare ¢ 2012 no 204 8 a2 a 2. ¥nau-Bamop Ha Haae
HEUUOHENEHDAD UHCTRUMYME uaseckod Kymamype Moreonuy U HaguoHansHO20 yHUSSECUTRESME Medu-
LUHCKLX HEyR. Beany cofipaner ofpaiyes SyRKENEHOS0 INUMENUA, U3 MOMOpLE dedensna seHoMHaR JHE u
npoeedens SEHOMUNLDOSSHULE 0SpaaLDs Mo MOTUMODGHOMY NoRYCYy 2eHa FTO (T, rsSd39600).

Peaynsrarhl. Yacmomed BcmpessaMocmy 8 modapymnas © HopMansHam U saicorus MW T cocmasuny,
coomesmomasHio; FTOTT 54, 13 FTOFAT 33. 3% u FTOAA 12 6% FTO TT 42 T FTO AT 41, 5% u FTO"AA
15,8% ("=2 17, p = 0,33). Peaynamame NONSpHEYE CRSEHEHUT MOSSOTARM JarRmasume, Ymo ofcnedoeasy-
HEJE, 8 SSHOME KOMOoDLE Npucymemayem xoma Sw odur annens pucks (2eqomuns: AT u AAl, He ussyam

SHEWMLL PEZMUYLLT MO LayReRHEN MOPOT0SUSECKUM NoUaHakan U undercar. Hocumeny deyx uexodhs
amnamad (TTFTO) cfnadsmm sersLUML 2R SHLAMLU MO LLUHE SOSHO-RXUDoas canados mod nonarmeod

(U = 811,85 Z= -2 365 p = 0.018), va Suyence (U = 7245 F= -2 038 p = 0.003) u Ha xusome (L = 677 5 = -3.259
b= 0L0G08) Mo CRSEHBHLIF C HOCNTISMTRMY S8MEp0US0MHDa0 aeRomuna. MonspHes cpasHeHUR & nodepynne
C Hopsamssan MM T smreumy cmamucmUYNecil IHENUMEBE DSNUNUA Mexdy socumenamy TT v A4
esHoMLNGE no offxeamy eppdu (U = 1385 2= -2.37 p = 0.016) v macduy (U = 1300 2= -2.54 p = 0.011) v
TANTLLLHE MOSHO-WLDoa0l chnadkl He mpuyence o Suwemce, & Makss MOMLLUHE KosHD-#Lp0s0l cAnsdsy He
sueome (U= 1445 I= -2.46 p = 0,014). B nodepynne ¢ escosus HMT Hocumeny TT omnuvssomca om AT
MuLis monwgwod sowro-wipoaol canedsw Ha wuwaome (U= 356,5 2= -2 996 p = 0.002). B ofeux nodepyrmmnas
rocurmeny AT 1 AA BeHOMUNGE HE LMEMNT] CIMBMUCITTUSECRY AHEHLMER MODDONoaUWsChLX DETUHLLL mosao-
AL cAUTE O DEIHULE 8 KONUYECSE FUpS, 8 mamwe of coofieHHOCTIRE 820 MOKATUFSULIL.

JaknreHRe. [TompweHHaie DEIYTEMETR, HE HEW a32nRd, CeLdemansoMayrom, WD HENUYLE & S8H0-
ME MOHSOMLCKUX My¥HUH A-amnend eend FTO sccoyuupoesko © nosaiuerRol moedoscnumweHHOCTEBR K

Hafiopy mups. Hocumenu A-ammens Rexammuesom Sonswe xupa npu cduHaroeos HMT, U npeusMytyscrmass-
HO & SfdosunansHol ofinacmu, Yo Caudemens CIaysm O ModBLLSHHEL DUCKEX DS2EUTMUR 2abonesaHud,

CAA3EHABLY C LEHMDSMEHGLIM RUDEHLUEN.

Kneo4eBLIE CROBAT SHTRONONOMMA; TEHETHES; MEEHETHYECEHE M3PHEDE!; NPEOMKTORE! NPS0pECIoNoEEss:-
HOCTH E GHMPSHMD; UEHTpaN:HDS seMpeHne; MM T, MOHMONs!, MoNoOREe MyEHHHE
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MameHEHWA MOpDONOrEYECckHE XapaKTEpHCTHE
W COCTEES TEN3, CERSAHHEIS C YEETMWYSHINEM #aD0-
BOA MBCCH, HENOMNEHWEM BWCLUSDANEHOND MWDE, 3
TAKHE TRYHKANEHLIA MADEKTED HMMPOOTNHEHWA Bhl-
SLIBEH0T CTOMNE NATONOMAHECINE HAMEHEHRA MIANML-
HOMD M YTNEsnnHorn oiMeHDB, KOTOPLE NPUMBOSAT K
pazedTHD kapouomeTabonmyeckHxy 3aBonesaHwA
[Guan et al_, 2016; Wulaningsih et al., 2019]. Mcocne-
ODEIHWA, NPOBENEHHES 33 NOCMNEIHWE 0ECATHUNETHR
B Mosronuw, nogTEEpHEOST IMofansHyn TEHIEH-
LMD NO YESIMHEHMED QONW HAceneswA ¢ Wabkmod-
Hbl BECO W oEMpEHWEM. B Modromess nons wys-
YWH, Yeil MHOex: Macckl Tena (MMT) cooteeTCTeyeT
mempessnn (= J0erw’), yeenweanace 8 2.5 pa3a c
10.8% mo 26.4% c 2005 no 2013 roge [Ministry of
Health of Mongolia, 2005; 2010; 2013]. Puck passs-
THA KoopbnaHsR 3a60ne BaHNA, BCCOLMADDEEHHEX
C 2000MAHANEHEM EADBEKTEDOM BWPOOTNOMEHHA,
TAKHE YABOMNCA 33 OEHHEIR NEQ0 W COCTIEMN ONA
ryanH 1 7. 7%, B MOHMoNLCRoA NONYNAUMKH OTMESE-
HI} YEEMWYEHWE OOXESTS TAMMH, HE 3SBWCHMMD OT Po-
CTa MHIEekKCa Maccsl Tena (MMT), yTo cangeTensoTey-
aT 0 Habupasowen ob0poTEl TEHOSHLMA NO (opE-
POBEHWH] UEHTRANEHOID cmMpeHWA [Chimeddambs
at al_, 2017] OnucaHHee B MOopoonorMYecEse
M3MEHEHIA, KOTOPHE B OCHOBHOM ObinM xapakTep-
Hbl ONA NHGEH CTAQAUEND BO3PACTE, B HACTOALLES
BpEMSA OD0HEDYHEHE CREOM MONQIERN W MONOOLX
noaed TpyaocNocobfHOM BO3PECTA, YTO HETETHEHD
CEEILBASTCA HE A00M0ESS NONPECTASIETD MOKINE-
HuA [Chimeddamba et al., 2016]. Mnobaneses sme-
OEMHA HMPEHWA OXESTEIBSET DAZEWTRIE W DEIEWES-
HIWMECA CTPEHE M RENASTCA CNEACTEHEM B3AWMO-
OEHCTENMA aRMBOTEHHOA CPEOLI D0MTEHMA C WHIM-
BWMOYAMNEHEM MEHETHYECKHM NDOHMNeM YEn0aeKs
[Guo et al., 2018). B eMoy B0IPECTAHIYWE PUCEOE
pAZBUTHA PEANMMHEE NDOHMYECHMY HEMHDEKUMOH-
HiD 3ab6oneEsHNl HE grose WIbuToMHOM Baca, 36-
O0MMHANEHOMD W BACUEPENEHOMD MAROOTIMEEHMA,
BKTYEMNLHD WAYHEHWE (PEXTOPOE, KOTOPEE MOABINR-
KT 0E0CHOESHKO NPOrHOZWROBATE MHIMBMTYANEHY
NpeapacnonoseEHHoCTE K Rebopy ¥1pa. & Tame oue-
HWTE NpeOPECNONOEEHHOCTE HBCensHMA & Habopy
BECA HE NOMYNAUMOHHOM ypoBse. OOHUMA M3 HaW-
Gonee NepCNEKTWEHLE HEXTOPOE ONA TAKOND Npo-
MHOES ARMNAKTCA MEHETHHECKME MEDEEPEL TAK KBK Ne-
HETH4ECHME XENEKTENMCTHI OCTEHTCA HEMIMEHHE-
MW H3 NPOTAKEHMM BCEH HMIHW YENODBEEE W ZA0EHT
paMEM MAMEHHWBOCTH BOEX NPWIHAKDE B OTBET HA
OeHCTEME (DEKTOROE Cpegel. HanekHum NpeauiTo-
poM NPEOPECHONCKEHHOCTH K OEUDEHMID ARNRETCA
reH FTO, monuMopias KOTOPOID CEAZEH C NOBLILLIEH-
HEIM PHCKOM PS3BMTHA CEMDEHWA, METZHOMacks
CHHOPORA0H W guabeTom 2 Tvna [Femeira et al., 2018;

Locke et al., 201 5). Accoumauwn A-annens FTO (THA,
rs8839609) C NOERILUSHHEIM HWMPOOTNOEEHREM GBLTH
NpOOEMOHCTRMROBEHE! ANA GonblUonD YWCNE moy-
NAYWA ¥ ITHUYeCs rpynn [Zhang et al_, 2018). Og-
HEKD TEKME OAHHLIE ONA HAECENeHWA Mosronug Ha
CEMHALHKA OEHE NPAKTHYECKM OTCYTCTEYIOT. Lie-
nNesd paboTel ABNAETCA NOWCK BCcouMami T/A-no-
numopsame reda FTO C KONWYECTEOM BMDE W B

TONOIPEEHER y MYHSEHH ITHAHECHME MOHITINOE.

MaTeprats B METOIR

B pEMKEX WCCNEQOEEHMA NO KOMNNEKCHOA BHT-
PONOMEHETHHECKDA NporpEMmMe Geinw obcnenosae
24T MyHHMH ITHUHECIMN MOHITNOE B BO3pacTe oT 18
0o 24 net, NposMEsHUEE 8 ¥naH-batope. Marepua-
el oficneqosaHnA Geind cobpadel ¢ 2012 no 2018r. 8
. ¥nax-Bamop HE Ga3e HauWOHANBHOMD WHCTMTYTA
EMAMHECHR KyNETYpR MoHmoney 1 HawsoHaNEHOMm
YHMEEPCHTETA MEIMUMHCEME HayK. B oBcnenoeaHuM
NDMHATNN YHACTHE MYHWHEl 3THUHECKME MOHMONE,
oifia poOOMTENA KOTODLE AEMAMMCE MOoHNnawH. B xoge
SHESTHPOESHMA OenM COOPEHE CEEOBHUA O KONUYE-
CTEE MZMHECKMY HEMDYIMH, KNUMETOIE0rpE e c-
EMX YIZNOEMAY NPICKHBSHIRR, COLMEINEHD- 30N SEC-
KoM CTETYCE oGcnegoeaHHele. Jobpoeonsus Ha Mo-
MEHT NPOBENEHUA 0ECNEN0BAHUA HE MMENW QMarHD-
CTHROBEHHED ¥POHWHECn METEG0MMackME nianu
CEpOSYHO-COCYIMCTHY 3sbonesaHni. OfcnenoaaH-
HER [PyNna Geina paagensHa HE NOGIpYInsl Cormac-
w0 aHgueHRr VM T, pekomedooearssm BO3: obone-
OOBEHHEE C HOpMAansHeM BECOM (= 24 9 mriw’); C
H3buToMHEM BECoM (25.0-0.9 i), C oemMpeHMEM
(= 30,0 kris?).

Mpoapauua ofcneADssHUR, AHTRONOMETRH-EC-
¥pe 0OCNEQOBSHWE NPOBOOMNOCE NO CTEHOEPTHOA
weTopee [Herawesa, 201 7] ¢ vcnone3oBEHWEM BH-
TPOMNOMETPHYECKAY MHCTPYMEHTOR CHCTEME GRM
{Siber-Hegner GPM, Weeduapua, Lopee). Owsssy
EOMNOHEHTOE COCTAES TENS NPOS0OWNM NEW NOMOLLM
GosanenaHCoMeETsM — BIA (ABC — 01, «Menaccs,
FococuR) [Honzes ¢ coser., 2008, Ons ousHEM UEH-
TREMNEHOND FHUPEHHA GEinK PECCHUTAHE CNEOY HLLWE
SHTponoMETpHYeCkWe WHOekow: MMT (BMI) = mac-
ca Tena, in{gnuHa Tena, M WHiR (oTHoweHWe ofb-
XESTA TANUW K ONWHE Tena, waist-o-height ratio) wne
MHIEEC LEHTpaNEHI ExnpeHiR (100 - index for central
obesiy) = ofsBaT TANMW, cwianuHa Tena, o WHR [oT-
HOWSEHWE DOXESTE TANWM K ofMBaTY ArOmAy, walst-to-
hip ratio) = ofssaTr Tanuy, miobxear srogdu, w; BAI
{wHOEKD CHMpEsMA Tena, body adiposity index) = (ob-
XEST ArogMu, o | (gresa Tena, M) o) — 18,

Becmnnx Mockoeckozo yHusepouniema. Cepur XX
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B kaqecTes SHONOMW-ECKOND METERHANE gNA
Elgensim reHoMHoE [HE Gein wenonsaoess obpa-
3el GysxEnsHOM snuTendn. 3sbop Guononseckonn
METEDMANE NDOE00MNKA N NOMOLEM CTEDHNEHE YiDo-
rEeHWTANEHERX 30H30E (Tun A «YHWBEpCansHLIAE),
aJingsu Suyun Medical Matenals Co LTODw, Kemad. Ons
KEHOOM WCNBITYEMOND. yWaCTBORSBIEND B WOCnenn-
EaHMd, Gbn ONPEnEnEH TEHOTAN NO NOMNEWo poHoA
cucTeme reda FTO (TiA, rs9939608). MNenoTvnMposa-
Hue Guno npoeegedo Ha Base 000 Naboparopus
allrexs, . Mockea,

Cmamucmuveckas ofipafiomea danmes. CTami-
crieckeA obpaboTia nonyYeHHEY QEHHBX NpOB0-
auMnace B cpeae R R Development Core Team, 2011].
OnA paspenoyHONT BHANKEA OEHHER BEUN WCN 0Nk 30~
ESH NPOTOKON, PEKOMEHI0EIHHLIA JyyD C© COsETORa-
M [Zuuret al., 2010], koTopeid sknEc4an BHENKS ExIG-
pocos (TecT Mpatbca), NpoBEPEY HOPMENEHOCTH pac-
npegeneHHa (EpETepA Lisnvpo-Yuwnea) i npoespry
rosOCHENACTHHHOCTH B NOOFPYNNEE MCCnemye Mo
Exiopsm (Tect Nesene). ANA BHENWMZE PEINH-HA No-
KEIETEMNEA, HE MME0LIMYE HODMAMNEHOND DECNpensns-
HWA, B FPYNNAE MCNETYEREN C PA3NHYHEIMA MEHOTH-
namd FTO ¥ B NOOrpynnas ¢ HOPMAaNsEHEM, W3bo-
TOMHEIM BECOM M CHADSHWEM NDHMMEHEH EDMTE QMG
Kpacxena-y¥onmsca. [InA NoNapHons CpaEHeHHA no-
KEIATENEA MEROY HOCMTENAMA BNETSDHETHEHEL ra-
HOTHNOE Gbin HCNONE3I0ESH KPETEPHA MaHHE-YHTHA.
AnA koHTpoNA owdbss Nepeoro POaE NP MHOHE-
CTEEHHEY NOMNEQHEY CPABHEHMAX WCNONE3I0EIN
meTon Xonwma-bondeppodi. [lnA aHam4zs kKoppena-
UMA WMOpONOTMHECKME NPM3HEKDE WCNONE30EIN
KOSPHWUWEHRT KDppenAysd CndpreHa. [inA oustsm
OOCTOESQHOCTA DAZMMHWA B DACDENENSHWAY MeHD-
THMNOE M ANNENEH BCNONEI0ERME HENBPEMETDI-HECHMNA

KOMTEPMA 35

Buosmura. D6cnegoeaHe BeINo NpossasHo ©
cobniogeHweM mpEERn GWoaTE. BeING NNMHEHD
NOMNOHMTENEHDE JEKNESEHBE NOKENEHOM KOMWTETE
na Guosmike Guonorwseckono dakyneTeTa MY ume-
HH M.B. MomoHocoea (Me 91-0 ot 24.05.2018 ). B
aofpoBonsyH, Y4ECTEOEEEWWE B obcnegoeaHus,
Grany CCEEOOMMEHE O WenRY ¥ meTonax ofcneno-
ESHIA W 02N CBOM WHODODMWPOBEHHEE COMECHA.
MeHeTuyeckve obpasun Gein 38WKWPPOESHE, BCa
OAHHEE BHAMNWIWDOBAMNMCE B OBeanWuesHom EMOe.

PeayasTars

Ofiwes xapakTepucTiEa ofcnegoEaHHOR Bal-
Gopr NpegcTaeneHa B Tabnvue 1. JaHHwE B BoEx
TafnKUEx NPEACTEENEHE B BMOE: MEAWM3HA W HHTER-
KESPTHMNEHEIA PE3ME.

Tabnrua 1. Mopdonorisecan XapaKTepHCTHE
pEcneaosaHH0E IHED{II:H
Table 1. Morphological characteristics of the studied

sample

Mpsanax Inawenne
AlnenEa TeRa, cm 164 {16541 T
Bex, kT G5 (G30=-80.T)
ANpoBAN MACCH, KT 105 = 1+ 14.2)
CHisEAT TPYaM, Q22 (RT 1072
DIfxpaT TANHA, oM T1.X (T4 =R0.5)
Oifsear denep, oM R W [P ]
ORXRAT Ha CEpeMBe Nieun, oxl SO0(ER5-314)
BUCK. O BOMATEOHE, MM G (B 2+-12.00
HCE. WA TRHLETCE, s A5 610 0
ek ma Druence, siw 12245100
LK. WHBOTR [DPANEHA ), M 1274+ 18.0)
Aok, wHnoTa [Kocanl, s 7.9 { Gd+1{LE)
T'E(WHE) L83 (L8]0 85)
WHIR kA6 (DA =h =)
HMIT, eris® 24.6 (X2 T=26.9)
BAl 2506 (24, 1-2T.8)
Baspact, ner 2000 I58=23.0)

Mophonorieeckwe sEPETEPWCTHIN B TREX M-
rpynnax, chopMUpOEEHHEX COMBCHD IHEYEHMI
HIMT, npeacTaeneqw B Taiinuue 2.

CohopMMpoEaHHEE NOAFPYNNG CHWISEMO 08
MOHCTRHADYIIT CTETMCTHYECHM ZHEMWMEIS DEANWERA
NPEKTHHECKA NO BCEM NDMIHEKEM, OTPEEEDUIAM K-
MM-ECTED #Mpa M ero pacnpenenedve. He Guno of-
HADYHEHD IHEYMMED DEINWYHA ND PEIYNETITIM K-
CTEEOA OWHAMOMETDMH NPEE0A W NesoR pyiM
{p=0.063 w p=0.305, cooTteeTcTeeHHO). [Mogrpymne
ofCNeaoEaHHBE C HOPMANEHER M MIGETOMHEIM BE-
COM OEMOHCTRMPYIOT QOCTOREHEE DEINHYWA Mo
BCEM MIYYEEMEIM NOKAIATENAM, 38 MCEMHMEHHAEM
sHaMqeHrA WHR (U = 8530 2= -1.812 p = 0.056).
Mogrpynne KabaToME0IT BECE M CHMPEHHA TEMM0H-
CTREMEYIIT CTETHCTHYECHM IHSYMMEES DEINMHHA N
BCEM NAPEMETREM, 23 WCXNHYEHWEM NOKE3ATENA
CHEMNETHO-MEILESMHON MBLCH], PECOHMTIHHON N0 pe-
ayneTataM BWA (U = 78,0 Z= -1.403 p = 0.160), a
Takke amss Tena (U = 826.0 2= -1.31%9 p = 0.187).
NOSTOMY YEBEMMHEHINE BECE W OCTANEHEE NDMIHEKDE
NPOMCEIOMT 33 CHET WalaTHa MMPOBOA MaCCH. [og-
TEYTINE! © HOPMANEHLIM BECOM M DEMADEHINEM OTMH-
YEKITCA N0 BOSM NaDSMETREM HE BLICOHOM YDOEHS
noctosepHocTH (p<0.0001), spome noxasaTenen -
CTEEOH prHamoMaTpin (U = 42.5 2= -1.125 p = 0226
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Tatmaua 2. Isasiennn MOPHONOrAYECKAN NPHIHAKOE # WHOASKOCDE B rPyNnax obcnenoBarHLIX, ¢ pasmsis WMT

Table 2. Morphalegical characteristics and indices in the subgroups with different BMI

Mprinak oy
Hoprsmshnal pec Hesbnarormsaii s Crarpesme
HMT, kriw® 2R {21.513.0) 26.6 (25 4+28.2) L9 {Mhb310)
WIHE (LS (kA3 0.86) AR (D470, 49) L36 (0,53062)
Bal M (21 T+25.6) 26825 4-28.4) JRQ2T 63000
Momia Tena, o 1680 {163.7+1TL5) | 1704 (166,7+17605) | 17T (INL3+1T6.0)
Bee, wr B4 50 208, 5) T [ T2ARIE) Q68 (58 B 1000G)
Ciimat rpya’, ow #a.1 (B50+91.5) Qa2 (GXE-HEY | 1055 (1035 108.5)
CMixmaT L, oM TAR(TL3+TH.5) BL3 (TEARLLO) Qe (B9 K1 103

% marT mrogme, o

016 (B8.2+56.1)

10 4 (56 5+ 1.0

TR (I06+1 13 4)

Csixpar Henpa, cu SR S00-5T) S0 (550H60.K) H6.5(61.0=T4.T)
OMxBaT e, oM BRL2VHELS) 322 (30H33.2) IBZ(354-3TH)
oK. mo momaTroH®, M BA(TE103) 112 (9 12.6) 190{15.5+33.2)
ACCK. H TPHIBTIOE, Ma 6.7 (5.5+00) U (B I154 145 (8. 7=1%0)
Ak, ma Gunence®, sav 29 (2.4+35) 15 (2E5R) G (345K}

Aok, B2 EFROTE, MM Q70122 14,0 (501490 FLA(ITRITH)
Th A2 (0,8 1-H084) 084 (E1-H0.83) 150 (0B T-0.54)
Wnpoean sacca, K EA (. E 10 13501024167} 2L2{190-31.8)
Tionsaa sscta, Kr STAN5L25T) 679 (50 405.0) B8 (56.5=T1.0)
CRENETHO- MBI N SE0GL, KT A 200344 335133 1+35.3) 3R O35 T-I6.%)
JIRIGIaOs TR TR, KT M 3L0=24.6) L0 (396423 AR A5.6+36.9)
JlanmssomeTian nens, 5T 63453000 D3TS5 FROESA4-3T.00

WU =630 2= 40123 p = 0.003) ona npaaoR K Nesof
[Y¥¥M, COOTBETCTBEHHD. TaKMM 0pa30s, CHopMUpOEaH-

HBIE MOGIEYNNE OTNMYETCR, rMaeHss ofpasom, no
NEpaMETHEN, XEPEKTEPHEYIILIMM HAKDMNEHWE HHPE.

Tabnrua 3. YACHEHHOS PACAPEASMEHNE MEHOTHNGE

NOSrpYNnas oSCNELoEAHHOR BLsGopEn
Table 3. Numerical distribution of genotypes of the
FTO gene in the subgroups of the studied sample

reqa FTO &

TTonpARN RN -2EHERTUHECKOE BECTEOnaTHTE Femornn | EMIZ249. | BMIZESD, | o

YacToTH BCTPENESMOCTH NEHOTHNOE B oboneno- —— - =
paHHof ewifopke coctaednu: FTOTT — 48.5%, Ll S ) & Sicd es
FTO"AT — 37.3% u FTOAA — 14_2% (tafin. 3). Yac- FTo*T4 29 34 63
TOThI BCTREHEEMOCTH B NOANDYNNEE C HODMENEHEM FTa*a4 11 13 24
W BnicokdM MMT cocTaednse. cOOTEETCTEEHHO: e ®7 K2 [ B
FTOTT - 54 1%, FTOAT 33.3% » FTO"4A - 12.6%,
FTO*TT — 42.7%, FTO"AT — 41.5% u FTO"AA -
15.8% (y* =217, p = 0.33).

FEINWYMA B YBCTOTEN BCTREHSEMOCTH Ennensd
MOy nogrpynnasmd o MMT < 249 o (FTOET -
TOTF% w FTOMA — 29.3%) u MMT = 25,0 e (FTO*T
Becmnnw Mockoeckoss yRusepoimema. Cepur XX AHTPOTIONOMHA - MNe 572010 55%-66
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Tabmauya 4. YacToTwi

annened reda FTO 8 nogrpynnax oBcnenosaiion BuiGopem

BETREUAEMOCTH
Tabbe 4. FTO alleles frequencies in the subgroups of the studied sample

Anmens | BMI=2449 | BMI 230209 | BMIZ30.0 | B neaowm
Fraey T 4.1 615 7
FT*A 3.0 Ind 7.5 i1.3

Tabnuua 5. I stHMA opdonoriiestcoHl MPMIHAKOE W MHOSKCOE B PYNNAX 05CNeNO0BAHHGLIX, M ESOLHE

reHoTARBE FTO

Table 5. Morphelogical traits and indices in the subgroups with different FTO genotypes

P— Fenorhn avala
FroTTr FTo*Td FTEAA

HMT, ki 2452242273 25223 1+26.9) 154 (34.1-28.8) k157
WHLR A5 [ Ddd=0dR) 00 el (. Ad=-0.AR AT (D.d550.49) 278
WHR MR (DRT-LES) 0,83 (L8 1+0LB5) (L84 (0.45-0.49) 047
AlniHa Tena, oM 16RO 163 4+-172.2) | 1687 (16381 70.3) | 1720016691755 | 4133
Bec, kr 0E, 1 [6].5+R.5] TL.5 {6 4+8I.4) T6H9 [(E7.6°K3.4) LX)
ks rpyvan’, ou 06 (86056, T) Q3.0 (RE,5-95.6) S48 (931002 | 03]
CRiBAT TN, CM T2 (TAT=T0) T4 0+81.6) THA4 (Ti0-80.5) 27
CixnaT aromse, o 947 (R9.0+102.5) Q5.5 (9201001 L0 (9521036 | 105
(WixmaT naeva, oM 29,3 (H.0-32.3) 305 (28.8+53.00 322 (IR0-33.4) LLE R
ALCE, N0 NOEETEOR®, s S (TR 10.2 (B6+14.00 T (9.3 2.6) LLELS
H.cE, na TpERERce, MM 6.9 (5.6+9.4) D6.2+12.0) Q0 (501245 18]
e, wa Gnnence®, 2.8 (24+3.5) LE(2LB+T.00 12 (2.4+532) LI
Hocx. wa munoTe”, My DE(TA+129 ERTRT s X1 122 {(9=22.0) (o2
Huponas saoca, Kr IiLG (8. 1+14.2) GOR.1+13.4) 17.9 [1HT+19.1) LLLIIEK]

— B3.4% » FTO"A —36.6%) orcyTerayior (¢ =1,
p=0.19). YaCToThl BCTPEYEEMOCTH BNNENEH B LIENDM
& oBcnennesHHON BeGopEE W B NOOIEYNNEX, coop-
MHPOBEHHEX cormnacHo FIMT, npegoctaaneqsl B Tab-
nuue 4. BoIpacTasMe YECTOTE A-ANNENA NpE NOSR-
weHun MMT ofcnegoeaqHeX HE RENASTCA CTETHC-
THHYECHM ZHEYMMBIM HA ONA OOHOA M2 NOANpYNN.

Avavriz accounannn TAA-monaifigriing
C MOPMROLTOIUMECKIDNN R UMW

Mopthonoryqeckde xapakTepscTiod obonego-
BEHHEL, ABMAMILIMNCA HOCHTENAMH BNETEPHITHEHLLX

reHoTHnoe FTO, npegcTaaneqsl B Tabnuue 5. B ue-
nos, ONA HocWTEned AA-TEHOTWNE XEPEKTEQHE CE-
M:IE BRICOHWE SHEHEHWA NDAETHHSCKH BOEX M3YHEH-
HbIX NPUEHAKDE, XAPAXTEPMIYIDUWE KONWYECTED
#Mpa W 8N TONOPS0MKD, DAHAKY, YPOEHA CTETHCTH-
YECKD# IHAHWMOCTH OCTHAHT NHWLE HEKOTODEE
DAZTRTHHA.

PEaynETETE NONSPHEX CRABHEHMA NOIBONAKT
ZAKMIIHHTE, YTO DOCNEN0ESHHEE, B MEHOME KOTOPEX
MPMCYTCTEYET XOTA Gbd OOMH BNNEM: PHCKE (MEHOMHANL]
AT ¥ AAR), HE2 HMEKT HEYMMER PEIMHHA NO W3Y-EH-
HidM ROPONOA4ECHM NDWIHSKEM W MHOERCEM. Ho-
CHTEMM OBy WCungsex annened | TTFTO) obnags-
HOT AEH L MM ZHEHEHARA MM TONLHE] B0HHO-EADOERX
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Tabnuua 6. Ixariswen MophonordsetEis NPEIHAKDE ¥ HHLIECOE B NOAMPYNNAK & HOPMANEHLIE W Bkl CORME

WMT, Waeouiss ANETEPHATABHEIE MEHOTANE FTO

Table &. Morpholagical traits and indices in the subgroups with normal and high BMI caring different FTO

n.ﬂw
BMI=14.9 BMI=25.0
C—— FTOTT FTOAT FTeraa FTOIT ETOAT T AA
— 777 2.9 21 276 4 7R3
2 W 211236 | 2329 | (225:245; | 260+2em | (253-288) | (264200
- ¥ 044 .45 .49 ¥ 0.4
(0430461 | 0430495 | (043047 | inss-in | @arnsn | (04s-0580)
— TR 082 0.82 0.54 BET 088
(Bl-08d) | s0sn | w708 | osr-esey | @Bl-osm | (085095
- 4.3 73,5 251 152 .6 6
22.6-254) | (229259 | (233263 | (257-2208 | (253-288) | (26520
167.1 165.9 1719 =K 173.3 172.1
)
+RHER TERA, M s 91 70,50 | (1637016940 | 065917408 | (1eta-174.4) | (165417780 | (168.4+176.4)
" 2.4 643 6.4 BT 0.0 3.1
G, i (SBB+5700 | 61006730 | 623eras | ivesesron | (7reesm | (sniestdy
CHinmaT rpyam. ®7.1 HH.2 924 7.1 O O L2
o (BLE001) | (87.3+91.4) | (Res-s6.y | (929-1006) | (93710051 | aa0e017)
DRt TaTan, 754 4.7 730 821 1.0 %5
- (3762 | (L6765 | R0eThoy | iTraemsdy | (0a-ms3 | (BLEREW
T —— 0.3 w10 958 1033 100.3 102.2
o (BT.E+049) | (80.0494.4) | (93.0+100.2) | (97.7+106.6) | (95.5-100.00 | (99.7+105.5)
T ——— 5.9 .9 TR0 3340 2.0 3.2
- @an2ed) | reaans | ereen | gos-sse | goa-33s | oneaas
Wox non N 1.0 T 12.2 13.3
P — T B2OIEDE) 0By | meeae | 94e00m i, 4-+201,00)
B ok . . 124 . 1.6 12.6
puuence, | &8 SR | TIETAL) | g g | MO o | T
ﬁﬁu‘j - TH2AA0) | B2(24-40) | 52404540 | 34 (264500 | 8 (301000 | 7.0 (60-10.0)
Wow Ha - 194 126 19,0 9.2
KHBOTE, MM TOGEHI0A) | SATEEI | e | resiea | (Les2sm | (nesrim
B Hponaa Maccn, . 12 153 134 178
kr 93 (6.4+10.9) | BHTIATN | 5 a2y | go2e16m | gooszny | gers19.y
6.0 .5 5.5 62.5 6.1 05,2
Tomas wacea, kr (R840 | (536t | ATRAAAO) | i304-nE S | (MS-nh ) | iedaeehd)
{:m"m’““' . 3.3 126 319 335 40 152
B (2863321 | eermn | essan | oi-3rs | Gaaeass | a4
Tsmasossctpan 320 135 3.4 05 IR0 7.0
npasan, ar (30.0:380) | (31.0:39.5) | (332:37.3) | (360+55.0) | (320+460) | (35.0:386)
JnaasanssTaiA 340 LR LR 41.5 3.0 5.0
IChEN, KT 00360 | (3354000 | (326394 | o4s-am | @oosarm | seazanm

MNonapHeE cpassessn B NOOIPYTINE C HOPMAErL-

CHNENoH Nog nonaTeod (U = B01.5 2= -2 365 p = 0016),
HE Giuence (U = T24.5 2= -2.938 p = 0.003) 1 xa w-
poTe (U =G&77.5 Z= -3 2840 p = 0U0008 ) nD cpepHesanD C
HOCMTEMNAMK METEQOEUITTHOND TEHOTHNG.

hopihonorniseckke XapaKTEpMucTHEN HOCHTENSH
AN=TEpHETHEHLEE reHOTUNOE FTO B nogrpynnax c
HOpMANsHEM W Bscoids MMT npeacTeeneds B Tab-
mage 6. MomsupHB WRsEToM BRIDENEHE IHEYE-
HUA NPMIHAKOE, MMESILINE CTATHCTHYECKH SHEHHMEE
pAZMMR.

HelM MMT BoiREMNM CTATHCTHYECKW IHEYMMEE PE3-
nivaR Mesny BocHTenAME TT W AA reHoTUNDE No
ofeaTy rpyom (U = 1385 Z= -2 37 p = 0.018) u Aro-
ouu (U = 13000 2= -2 584 p = 0.011) ¥ TOMUKHE Kook-
HO-EMPOB0H CHNAOKW HA TRMUENCE M Guuence, & Tak-
B TONLEMHE E0HHO-BD0E0E CKNAOKK HE #uBoTe (LU =
144.5 F= -2 46 p = 0.014). B noarpyTine C E&ICOEMM
MMT vocutens TT ommiasorca ot AT nMwe Tonww-
HOH EOHHO-EMDOB0A CHNAMW Ha xMeoTe (U = 356 5

Becmune Mockoeckoros PRusepcumema. Cepun XXIT
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= -2 948 p = 0.002). B oSewx noANpYNINEE HOCUTENM
AT W AS NEHOTHNOE HE WAESDT CTATHCTHYECKA SHEMH-
M MOPGHONOIMHECKHY DasNUYHA, NOSBONAKLLMY CY-
OMTE O PEIHWULE B KONWHECTES s04pa, A Takse of oco-
GEHHOCTAX Erd NOKAMMESLWHH.

DBCYEIEHHE

Macwrabsl, KOTOpEIE NPUOGPEND MEUpEHWE B
COBQEMEHHOM MUDE, M BIGDACTAKILNE HA EMd oHe
YPOEHW KEpIMoMETFOONMYECHMYE W OHEONOMMMECKHX
safonesaHnil, 33CTARNAKT HEYYHDE coofwecTan
ECECTOPOHHE W3YYATe NDEANCCENKH HAKONNEHUA
NAwsEn Beca. MHhopayne o akTopas, Noeswa-
HOLL|MX DOSCH PAZEMTHA IHWPEHWA, NOIBONMT COXNETE
CTRETEMW NO NPOMANEKTHEE OBMDEHUA MW METOOH
SEMPEKTHEHOID NEYEHWA EHH0ND 3300NEESHMR, 4TD
NDMBENET K CHUHEHWK MHENMOWIALMA C CMEQTHOC-
TH HECENEHWA 0T KoMopbnaHeR 3abonssanni. Mpak-
THHECKW B EEHO0M rOCYLEDCTEE MMPE B TEHEHWE NOC-
NEOHWE ABCATHNETHA OTMEYSSTIA HEYKNOHHOE Yyae-
NWYEHWE OOMNA HBCENEHWA C WIOLITOMHLIM BECOM W
CHMPEHMEM BO BCEX NONOBI3NECTHRE Mpynnax. AHa-
NONMHHEIE TEXOEHUMM XAPaKTENHEl ¥ AR BIPOCNon
HaceneHwA Mowsnonwd [Ministry of Health of Mongolia,
2005; 2010; 2013; Chimeddamba et al_, 2017]. Cw-
PEHME B MDYTINEX NOQDOCTHOE W MONOOENH HErSTHE-
HO EMMAET HA MIWHECKME KOHOWLMA M 300p08LE
NOOPECTESULEND NOXONEHMA W TEYOO0CNOCOEHorD Ha-
censHA. HaWOHENEHEE CKPUMHWHICERE obcneno-
ESHMA, NPOBEASHHEE B MOHITNWK, NOXE3ANK. ¥TO 23
NOCMNEOQHWE OECATANETHR NPOMIOWND YEENMYEHHE
Q0N RECENEHWA CTAPWE 15 NET, C NWILHKKM BECOM W
LEHTpan:HLM cEdpeHied [Dugee et al., 20048). Mc-
NOMNE3I0BSHIE PEINWHHED BHTDONOMETRHYECKWUE HH-
[OEHCOE (CM METEpUANE M METOOH) NPWMIEAHOD OUE-
HMTE PHCHH BOSHMNHOBEHMA CEAIAHHLE C DHMDEHH-
eM 2aG0nEBAHWA, NPY NPOES0EHMN CHPMHWHIOBELL
ofCnEnOEEHHA WWDBORAE CNOBE HECENEHIRRA, B TAKKE
HEKOTOPEE M3 MHOEKCOE W MY COMETAHWA NOSBONRT
OMNPENENHTE PEIEMTHE LEHTRAENBHOMD MKWPEHWA 4a-
CTO HA hoHE HOPMANEHEE 3HEHeHWl FIMT. 3aase-
HWA NPWIHAKOE ¥ MHOSKCOE, XEPEKTEDUIYIILLME LISH-
TpansHoE {FH00MHHANEHDE | THMPEHHE, B LENDM 009
oficnegoeasHod rpynnel {1a6n. 1) He npessklwanT
PEKOMEHIOEIHHELE NOPOrOELEE IHEYEHWA: = BS oM —
ans obxeara Tanmd, 20,868 — gnA WHR, = 0,5 — ans
WHIR 1= 25 ko’ — gns WMIMT. 3o moseT Guims canas-
HO C MONGOEEA BOARSCTOM OOCNENOBAHHOA MEYTINEL 3
TEBHE HENWHWEM B HEA 0BCNEROBAHHEIX, [EryNADHD
IEHWMAHILWXCA CnopToM (28.3% ). MegwanHoe 3Ha-
BEHIE MPOLUSHTHOND CONSDEEHAA XUDA B ODrEHMIME
B rpynne oGCnenosasHss MONoOLE MOHMONECEMY

My#4MH COMBCHD 3HEMEHWK MHO2KcE BAl cocTaes-
no 25.6%. PesynNeTaTel WCCNEgOBEHWA aETOpOE
QWCKE, CHAIAHHBE C M30RITOMHEM BECOM, NOTWEH-
HelE AnA Gmasod rpynnel 3THUHBCKHY, MOHMONOE,
Npo#EMEARWHEY B0 BayTpessed Monromss (Kutai),
MOKEZEMA, 4TO ONA MYyEHUH NPEBRILEHKE CO0SNEE-
HUA ®upa Gonewe 25% 0T MACcCk TENS NOSHIUBET
puck pRns aabonesaHyid B 3.7 paza [Li et al., 2017].
MEQHUMHCKME MCCNEN0ESHMA BLABANM TECHEIS KOP-
pEnNALME NPOCTEY B DECYETE WHOBKCOE C HOHKDET-
HEIMH M3MEHEHMAMK BHoNMMISECKUY NOKE3aTEned
KPOEM, PAZEMTHEM MNSTEHIMA W METEG0NHYECKoN
CcHHOpoMa. COHEKD BONPOC O HEWTYYLLEMS WHLEE-
CE ONA NEOrHOIMPOEaHWA 3a60nesaHHi, EoMopEu-
HE SHMpPEHWED, OCTAETCR OTHPETRIM [Cnonamadu et
al, 2017). MNokazsss MEHSTHIFSOAE PEINWWSR B No-
KAZETENAX COCTABE TENA, COOTEETCTEYILIMN L0000-
BOMY W NETONOMMHECcKoMy CcocTommmAM [Raji et al.,
2001 ; Chandalia et al_, 2007). B yactHocTs, np FIMT
2 250 kriw® nonynaupad HwHod A umesoT Gonbiny
TOULMHY MOARDEHOA BUDOBOA TEEHW N CPAEHEHIED C
esponecyaamMd [Anand = al, 2011) Pezynstame axe-
NS KODDENALIAA MODEONOnaEciis NDHIHEKNE, WHISK-
COE OHADEHWA M COCTEES TENS MR WLCNEROEAHHDA

rEYNNE NPEACTARNEHE HE pUCYHES 1.
OGHEpyYHEHE MHOMOMWCIEHHEIE NONOEWTENE-

HLIE KOPPENALUMM MESTY MODEDOMOTAYECHHME Mp-
SHAKAMM, OTPEEEMMLMMY KONMHECTED HUPE W 8ro To-
norpagui. Mps 3ToM HenbonewKe Ko3PEHUMEHTE
KODDENALMA MOPOnOrMHEcKHE NDWEHAK0E, Caas-
TEQMVIDLLMY HESOMNEHHEI ¥UD (NOOKHHEIA M BHC-
wepansHe ), G obsapyseds onm MM T. Momysees-
HblE PEIYNETATE NOOTESQENANT BoIBOOH PAOA MC-
CNEONBEHHA. O NPEANIMTHTENEHOM WCNONE30ESHNA
WIMT xax maprepa obwero W S000MMHANEHOTT DEM-
pEHWA, NO CPEEHEHWKD © ApyTMMK [Freedman et al.,
2012]. DGcnenoBEHHER TPYNNE MYHYHH TETEpOnsH-
HA N XBPEKTEQUCTUHEM COCTARE TENE, M B HE MoE-
HO BHI0SMNUTE HECKOMEKD NOOTPYIN, OTIHYSUMNTA
no aHaqewss MMT. Mz 247 gobposoneyes 5T.2%
MRS HOPMANEHER BeC, 34.8% — nabuiTouHe BaC
W 10.5% — 0EMpEHWE, COMMSCHD KNSCCHPHESLMK,
npuHAToR BO3. HegocTarok eeca GblN BRABNEH Y
ey NpoueHTos obcnegoeaHHsR (MBT — 16.5 mim®)
AHANKA MOPHONONHECEWE NPMIKEN0E, CERIAHHED C
KOMMHECTEOM MDA W eMD Tonorpadwed, B QamHHLx
NOOrEYINE BEAEKN MHOTDHMCTEHH IS CTATRCTHSECHH
IHEUMMIEIE PEETMHIAA (TEEN. 2), 0HMIa8M0 BLIIESHHLE
YESMMYEHMEM IHEYEHMA NDUIHEK0E, OTPEMAMNIME
SHOMMOPEHEA EOMNOHEHT COCTAES TENA, OT MPYNNks
C HOPMAENEHLIM BECOM K OOCNeqOEsHHEIM C OEMDE-
Huen. MHOSKCH, YEEILEAKWWE HE pazauTie aboo-
MWUHENLHOM OEMPEHWA M BHCUEDENEHON XUPOOTNO-
HEHMA, ADCTOBEQH0 BO3RSCTEIT C yeenuyeHsew MMT
oOCMEnOEsHHED, YTO CEMOSTENECTEYET O BOIDSCTE-
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KOppPen PPONOrMMECIx
Figure 1. A correlation plot of morphological traits and indices

Mpvenasma. KpecTiom cO0aauessl KOPDENALIMA, HE SOCTHILME YPOBHA CTATMCTIMECKOA SHanmmacTie AT ~ aAnw.
Ha rena; O OT, OR ~ obxears rpyam, Tanme u srogy, MT - sacca rena, XCE, OK, XCC, XCT ~ raruyma xas-o-
AMPOBLIX CKNAACK HA GEape, WaBoTe, NOG NONATIOR W Ha Tpruence, BAL WHR, WHIR, BMI ~ oM. Marepuarns: o Meroas.

Notes. Cress indicates correlations that have not reached the level of statistical significance. AT - standing height,
OF, OT, OA ~ chest, waist and hip crcumferences, MT -~ body weight, XXCB, XCX, WCC, XCT -~ thigh, abdominal,
subscapular and Wriceps skinfold ticknesses. BAL WHR, WHIR, BMI ~ see malerials and methods.

WX PUCKEX PasBMTHR KapanwomeTabonuyecknx 3a-
GonesaHuiA 8 NOQrpPYNNaX MyXNMH C Boicoxmm MT
[Lam et al.. 2015; Wulaningséh et al., 2019)]. Xopowo
M38ECTHO, YTO TEKWE NOXB3STENM Kak OBXBaT Tanmm,
OTHOWEHNE Tanwm K 00xBaTy Geaep, OTHOWEHME
06x83Ta TANMM K ANWHE TENA, XOTOPLE NO3BONAKT
OUEHWTE LEHTPanEHOE (26Q0MUHANEHOE ) DXUPEHNE,
8 GonbleRd CTENSHN BCCOUMMPOBaHL! C MeTabonu-
HECKMMM MapKepaMu kapanomeTabonuueckux 3abo-
nesaHui, vem obwee oxMpeHne, OLUEHMBAEMOE NO
axaqeHmio VIMT [Ritchie, Connell, 2007]. B vacrso-
CTH, GEIN0 NOXE38HO NOBLALEHWE PACKa MHDEPKTa Y
MOHIONOB, NPOXMBNOWMX BO BHyTpatmeh Moxrommm
NpY HanNU4YMK yeHTpansHore oxupenus [Olofindayo
et al, 2015]. Bonee TOro pRA MCCNESOBaHWA O0Ka-
3LIBIET, YTO MMEHHO 36Q0MUHANSHOE W BUCUEPant-
HOE XMPOOTNONWEHWE RENRETCH OCHOBHLIM MOpdo-
NOTMYECKMM NDWIHBKOM, CEMOETENECTEYIOLWMM O Ha-
NANMK METSO0NUHECKMX HEPYLLEHWA ¥ NOBLLLEHHEIX
pucxax kapamonerabonuuecix zabonesaswi gaxe
NpW HOPManeHoM axaqeHn MMT [Ancop et al., 2017).

Moarpynnel © M3BLITONHEIM BECOM W OXMPEHWEM O0-
CTOBEPHO Pa3MMMEIOTCR NO BCEM NOKI3STENRAM Kpo-
ME ANWHE TENA, TONUMHEL KOXHO-#¥MPOBLIX CKN2Q0K
Ha GUUeNCE 1 TPHULENCE U CXENETHO-MBILLIEMHOR MaC-
ce, PACCYMTEHHOR No pesynsTatam BMA. 3HaqeHus
CHNbl CHETUS KWCTH NPDABOR Pywy OCTOBEPHO OTNK-
HAKTCR MEKDY NOATPYNNEMM C HOPMANEHSIM M W3-
GuITOMHEIM BECOM, TOTRE KaK CHNAa Nesof pyxw Npak-
TYHECKW OQWHEKOBS B0 BCex nogarpynnax. Takum ob-
PE30M, SHANN3 MOPDONONMMECKMX NPHU3HAKOE W CO-
cTasa Tena 06cneaoeaHHEIX NO3BONAET 3KNKNHTD,
yTo obcnegoeastie ¢ GonswmamK HaveHnaMn UMT
wvenT Bonble Xupa NPerMYLLECTBEHHD aGaomu-
HanNLHOM TONOrpaduK, Toraa Kak GeawnMpoBan Mac-
Ca Tena ¥ NoKasarenit MuarMecKod NOQroTOBNEHHD-
CTW OCTBIOTCS NPMMEPHD QOMHAKOBLIMM CPeau BoEX
0BCNeN0BaHHEX.

CoapemeHHan ropoackan cpena. opMupyo-
WAS CKMPOTEHHOED OKDYKEHWE, CO3NAET YCNOBWA
ans Habopa MMWHEero BEC3 W PasBUTHA CXMPEHWUS
QNS KEXO0M0 YeN0BeXa, OOHAKD, Hanbanswemy pucky

Becmnux Mockoeckoza yrusepcumema. Cepus XXl
Moscow University Antbropology Bulletin

AHTPOMIOJAOMHA  Ne 372019 55-66
Anthropology. 2019, no. 3, pp. 55-66

225



Nonesepduizs rete FTO I8 Gakmof NReIpacnon ErHHOCTH K OCHTEUTRHOMY (M PCHEED Y MOHIEI08 63

B 3ToR cpege obWTaHWA NOogESMHEHE]l HOCHTENM ra-
HETHHECKMY EKTOPOS NPENDacnonEEHHOCTH K OE-
petuid [Sikventoinen et al., 2016). Panes Goinw noxass-
Hid SCCOLIASL AL WOME YA PHO-TEHETH- SCHMY MEDHEN0E
C MOKE3ETENAMY OiXESTE TANMK 1 OTHOWSHMSM TENMA
¥ Gagpam [Wen et al.. 2016; Ferreira Todendi et al,
2019), B Toswncne gnA reda FTO. Ons Gonswon wsac-
Na NoMyNALMEA YHE MIBSCTHLI YACTOTH BCTREHEEMO-
CTH BNNENEd DMCES EMPEHWA, OSTEDMUHHDYEMOND
reHosd FTO, STO EKTHHECH NOIBONAST CUEHWTE
NpEORECHONMEEHHOCTE K CHWPEHUK HE NomyTALW-
OHHOM YpoeHe. OOHEKD OSHHLIE O 4ACTOTAX BCTRE-
WSEMOCTH reHoTMNoE reda FTO W o ceasza T/A-nonm-
MOpEMIME C OEMPEHWEM ¥ STHUHECHMY MOHTONOE,
NpocHMESsoWMX B Mosronug, NpaKTe-ecos oTCy TCTEY-
OT. YaCcTOTH BCTREYSEMOCTE NEHOTHNOE W 2nnensd
FTO & ofcnenoeaHHON EIGOpES MYHYMH W B Nod-
rpymnax no WMT npegcTaeneqs B Tafiniuas 3 W 4. B
LENOM, STHIF-ECKME MOHMTME MMEKT OTHOCHTEMEHD
HEEHICOEYH] YECTOTY BCTREMASMOCTH Af-reHOTHNA
(14.2%) W A-annena (31.3%), EOTOpEE SCCOUMMPO-
BEHEl C NOBGILSHHEIM DHCKDM OEMDEHKR M KB0OMO-
meTabonmieca: 3abonesaHEid. MNomy4eHHid pe-
IYNETET MOPOLWD COMBCYETCA C OEHHLIMK OpYIHE
MCLNEOOBEHAA, NOKEIAELIWE, 4T B NOMYTIAUMAK A34u0
4ICTOTA A-annens HHMse, YeM B EBpone W AMEpUES
[Mao et al., 2017). HccnegoeaHuA accounaudid THA-
NONMMOpEMIME © NEPEMETRAMM HAPOOTNEEHWA B
TEYTINE STHAHECHMY MOHMOMNOE, NpOCHWBEIMLWY BO
BHyTpexHHe# MoHronws, NOKE3ENE, 4To YacToTa
ECTREHAEMOCTH A-BNNENA B MPYNNe ¢ OHMDEHWEM
cocTazMna 17,.8% npotue 12,0% & rpynne ¢ Bopaans-
Heird HIMT [Zhang et al., 2018) Ona rpynne anmaid-
LUEE, NPOCKHBEANLME Ha TEppUMTOPHM Pocony, Brina
NOKS3EHE D4EHE BHICOKER YBCTOTS BCTREMAEMOCTH
Aeamnens FTO, B T0 #E8 BPEMA POOCTEEHHER MOHMTNEM
IEYTING EKENMEE0E, MEOHHEsnUp B Pocoiu, OemMosHcT-
PHPYET HWIKYH YBCTOTY BCTDEMASMOCTH A-ZNnens
[Bondareva et al., 2018]. MNostomy gna ousHEE No-
MyNAYWOHHEL PUCK0E OHMPEHMA Heobxomman way-
YEHWE 4BCTOT BOTREYBEMOCTH HENOCOEnCTEEHHD B
KEHO0A KOHEPETHOA NOMYNAWWM, TEK KK DOOCTESH-
HEE TPYNNEl MOryT CENENaTE PEINM4YHEIMKA NATTED-
HEMUW PACTPENENSHWA MEDHSDOE THUDEHWA. AHENKS
YBCTOT BCTRE43SMOCTH FTEHOTMNOE M ANNENEA B Naa-
rpynnax ofcnenoesHH0A BRGODEM C paaniEssM MT
NO3E0MAN BERBUTE TEHOEHUME K YBENWYEHWH Yac-
TOTH AA redoTEna (c 12.7% go 18.7%, y*= 071,
p=0.77} w A-annena (c 30% go 3T.5%, y¥= 0.51,
p=0.47) npr yeenwseHad FMIMT obcneqoeamssne, ST
MOHET CNYHHTE NOOTESQEOEHHEM DONH A-ENNens 2
NOBGILUSHHON CENOHHOCTH K HEKONMNEHWED: HHpa ¥ 3T-
HW4ECHME MOHIONOE.

PeayneTatel aHam«za cerzed T/A-NONWRopdiMa-
ma reda FTO co CKNOHHOCTEID K HEKONMEHWK #Hpa

E LEMOM B MPYNNS MONOOEN MOHMONECHMY MyH4aNH
NOATESQHOIINT SCCOUHALME A-BNNENA W AA-TEHD-
TWUNA C© NOEGILSHHEIM HIKOMNMEHISSM XUpa Y 3THUHEC-
Kux poHronoe (Tadn. 5) Mo uenosy peOy smopdono-
MECHWE NEPAMETHOE, XEPAKTEDMIYIILINY KONHWE-
CTED HEXOMNEHHON ¥HPE W Erd TONOMESEWD, HooH-
TENW annens pyucka (AFTO) gesoncTpapyoT Gone-
LSS HONAYECTED #MPE, B THICHE TEHISHUWK K &M
TRYHEAMEHCH SA00MMHANEHOR NOEENMISUMK, TO ECTh
oHM G0nee CKNOHHB! K WEHTRENEHOMY CHMEDEHAR.
VESnNUYEHHE TOMNWLMHE] NOOKICKHOND MUDE CEAZAHO
pasaMTHER METIH0NMHECKONT CHHAPOMA ¥ A00POELE
MOOEA HEZSEWCMMD OT ofwed =MpOB0A MaCCH W
KOMM-ECTES BHCUEpansHonD supa [Goel et al., 2010).
PEIynsTaTs XOPoWD COMNBCYNTCA C ASHHEIMA, No-
IMyEHH R GNA Non Espont [Babenko atal.,
2019), Azmn [Daya et al., 2019), Adupess [Yako et al.,
2015] v Amepa [Debenna et al., 2014), & Tasme
MR MOHMONOE, NpOHHEaURE B0 BHyTpessed Mos-
romad [Zhang et al., 2018]. Heofxoamso oTMETHTE,
YTD HA HOHE OTCYTCTEMA QOCTOESPHED REINMl B
FIMT W anuHe Tena MEwTOY HOCHTEMNAME DEINHYHEE
rEHOTHNOE, CYLWECTEYHT OOCTOESDHEE DaInW4Is
COCTEEa Tend obcnenoeasHsl. ¥ HOCHTENEE Ad-re-
HOTWUNA HWPOBEA MECCE NOYTH B OB DE3E BbILIS, ekl
¥ HocuTeEnSd TT, NpM 3700 YESNWYEHWES BECE TENS OT
TT k A H3NOOMTCA HA MPEHWMUE HEHMMOCTH (TalBn. 51
lawHee cepiHdHroenx obcnegoeaswi (2005-
2013 rr) Bapocnoro HEceneHWs MoHronue cenme-
TENLCTEYHIT & NOCTYNETENEHD YEEMNUHWEIsMUMECH
PMCKEX pA38MTHA KOMOPGMOHENX omapesnel 3abonse-
BEHWIA, B CEAIW C yBEENWqeHHeM oEXEETE TanHW ¥
ofcnegoaanHss [Chimeddamba et al., 2017, Npo-
BEAEHHEA BHAMAI COCTEEE TENS NOSBONAST BhS-
NUTE MPYTINY DICKE CRSM NOANDY NN, HE OTNEHEHLLMWE-
CA M3 3Ha4eHHD FMT.

MonyenHpe Qassse NOATESPEOART Pone A-
annena FTO B NOBBILEHHOH CENOHHOCTA K NOMMo-
TE ONA MYyHYWH STHHYECKWX MOHTONOE. Kak yme
Geino CKE3AH0 BRIUE, BLNa BHABNEHE TEHOSHLUMA
K YBEMMHEHMID 4ACTOTE BCTREYASMOCTH A-ANnens
B NOArpynnax ¢ M3SumoqHLIM BECOM M OHWDEHREM.
Nanes fsin NpoERLEH SHANKS CEAISH MOpHonOns-
YeckHx xEpasTepucTHE C T A-nonMwmopdeamom FT0
B noarpynnax obcnenoBaHHOA BRIGODHA © HOPMENE-
Hit (MMT= 249 erfe) 1 acokdm FMT (= 250 mmia®)
(Tafin. 6. B nogrpynne My®4¥HH C HOPSMEMNEHE ME
ansqemaMd MMT A-annens resa FTO Tase acco-
LMMDOEAH C NOBLIUEHHEM SMPOOTImREHWEM. Bec,
ofEaT rPpyYOW W AMGOMLY, TONWHHS EOKHO-HMPOEEIE
CHMAN0E HE PYREN W =MBO0TE QocTosspHo Sonewe y
HocHTENEA A-annens. Mocsasmens WMT 4 TomUMHE
KOMHO-SMDOB0H CKNAOKM oD NONETEOA HAXOOATCA
HE MRaHMUE 3H3S0CTH. Tamm ofpaios, OE=E WMEeR
HOpsEnLHEE nokazaTend FIMT, WHER 1 BAL Hocumams

AHTROIIOAOIHA  Ne 3/201% 55-66
Anthropology, 2019, noe. 3, pp. 5566

Becmmux Mockosckoo prugeficimena. Cepra XXTH
Moscow ntrersity Antbropalogy Sullelin

226



o4 BowckDesa 3A. Toadapoorrae TO. Nosedons WA Tefnoboins A0, Rauma T, DNandazwar 0 Cason

A-annena FTO geMoscTpUpyoT GonblUee Komee-
CTED ®MPE W CENOHHOCTE K B0 TRYHKRNBHOA TONor-
padess, YTO CEMOETENECTEYET O PEIBMTHH LIEHTDAMNE-
HOND OHWPEHWA, KOTOROE NPOARNAETCA YEE B MONO-
noosa Boapacte. OTCYTCTEME AOCTOBSQHED DAZM4HA
No NOHAZETENH OOXESTS TANWW MESTY HOCHTENAMM
AnETEpPHAETWEHEE reHoTMNoE FTO B rpynne © HOP-
ransHEM MMT moseT KocESHHD YESIEBATE HA HE-
SHEYMTENEHOE HIKONMNEHWE BMCLEDANEHOID HYpa B
aasHod pynne. B nogrpynne ¢ MafiemodHeIM BECT
W ossapeHdes (MMT = 250 miv®) gocToeepssie pas-
NUWSKA B MOPHONOrHHEeCci NEPEMETDAN MEXOY HO-
CHTENAMK ENETEPHETHEHEX resomancs Geny ofss-
py=EHE ONA TOMUMHE ECKHO-#MPOBOA CENBOKM HE
Buuesnce W xueoTe. Mangmassoe a3HaqeHwe obxeaTa
TN ¥ HOCHTENEA AA-TEHOTMNE B PYNNE C Npesk-
LS HISEM MACCH! TENS NpBES0CKOIMT NOPOMIE0e 3HE-
YeHWE B B5 . 3saqeHua WHR, MMT, muposoi mac-
Ckl TEN3, PACCYMTEHHOA NO pedynsTatam BHA, Bols
¥ HOCUTENSA AA-TEHOTMNE, HO 3TH PEINWYAR HAND-
OATCA HA YpoEHe TeHgeHuWH. TakwM obpasom, Ha
hote MEBLITOMHOMN BECA W OEMPSHMA § HOCHTENSH
Ad-renoTina Gones BeipEXeHT A600MHHANEHDS W
EMCLEQaNEHOE XUPOOTNOEEHWE, YTO TONKD yoyryE-
mAeT HeGNArmNDEATHEIAR NPOrHOE N0 BOSHFKHOBEHWK
sabonesaHki, koMOpGMOHEE ofilemy, UBHTRENEHD-
MY/BMCUERENEHOMY CHHMDEHHID ONA HOCHTENER
AA-reHITHNE C ERiCoRaM MBT.

Jaxknenne

MomyYEHHEES peayNETETE CRULETENLCTEYIOT, YT
HAMIHHE B TEHOME MOHIOMNECHWE MyHH4HH A-annens
reHa FTO aCooUMWpOBEHD C NOEGIWEHHDA NpEApaCc-
NONEEEHHOICTESD K kebopy ®upa. HoouTenw A-anne-
NA HIKANNWBESKT GONBWE HUPE NPH OOWHAK0B0M
FIMT, ¥ npedsylecTeEHHD B S#800MHWHENEHDA obna-
CTH, 4TO CEMOSTENLCTEYET O NOBLIUEHHEY DHCKEX
pazanTiA 2a60neEsHMi, CERIAHHEE C WEHTRANEHERM
EEMpeHden [Comier et al., 2011]. KomnnescHyaR xa-
pakTep osmapeian TpebyeT MHOMOMaKTOpHOM mo-
NOOE E 8N MIYHEHMID. CTPEMUTENEHD MEHAKWMACH
ofpas W3, CBAZAHHLIA C MOoBanMIEUMad W 3E0-
HOMWHECKMM DEZBMTHEM TOCYOEPCTE, fopMapyeT
«HMPOrEHHYH* CPENY OOUTEHNR ONA NOMYyNALMA Co-
BPEMEHHOND YENOEEKE. HE NpMMEDE COBDEMEHHON
MIHINECHIA NOMYMALMA MOSH0 HAGNKDET: HEraTHE-
HOE BNHAHWE, KOTOPODE OHAZLIBERDT MAMEHEHWE TRE-
OMUMOHHOM KoYesorn obpaza #uady, ypladuzauss
W DTKEZ OT TREAMUMOHHOID NMTEHKA B NONEXY B0kl
3ANAOHOM THNA. HE HHIMHBCKWE KOHIMUWE MONo-
el nioged [Chimeddamba et al.. 2016]. Hocuren
Annened PUCKE MOrYT NOQNSNEMESTE HODMANEHES

axaHeHdA FIMT 1 HA3KWA MpOUSHT B0MpE B MECce TENE
Gnaronapa peryNApHLIM DU3HECKHM HANDY3Xam 1
COGNHIASHMKD HWEKOKANOPWAHDE OWeTel, NWE0 npu-
OEMHWEETECA TREOMUMOHHED NMNA LEHH0MH MECTHOC-
TH NaTTepHoE NMTEHWA [Dueges et al_, 2000]. B 1o xe
epens T T-resoTin He ARNAETCA S0COMIDTHOR 381LM-
TO# OT OEMPEHWA. «H{MpOreHsoes OKPYREHWE, XB-
pESTEPHOE ANA MOPOOCKOID HECEMNEHWR, DE3H0 MN08:-
WEET PUCK HEKONMEHWA NWWHEN BESCA ONA BOEX M-
PoacHME wMTENSd M ewe Sonswe yoyryGnReT paau-
THE HMPEHWA Y HOCUTENSH Bnnensd Npeapacnono-
wesoCTH & nonHoTe [Tyrredl et al., 2017 B uenom xe
of-CnNenDESHHSA NPYTING OEMOHCTRMPYET OTHOCHTENL-
HO HEBLICOKYH] HACTOTY BCTREYASMOCTH A-BNNENSA, 4T
CO3ARET GNaronNpUATHEIE YCNOBWA ONA NO0NEMEEHUA
BECE TEN3 B NPENENS HOpMe! onA Gonsuwod ponu
HBCEMNEHWA, NPW YCNOEWM COMDEHEHIR rIM-eckon
SETHEHOCTH W COBMNIOOEHUA NDMHLIANGE NPEBWNEHOM
NUTEHWA W TREQMUAOHHOM CEpaIa BAIHM.
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RELATIONSHIP BETWEEN FTO GENE POLYMORPHISM WITH CENTRAL
OBESITY IN ETHNIC MONGOLIANS

Materials and methods. 247 Mongolan males aged 18-24 years old were examined. The survey matenals
were collected from 2012 to 2018 in Waanbaator on the basis of the Natonal Institute of Physical Cufture of
Mongolia and the National University of Medical Sclences. The matenal was coflected using stenle
urogenital probes (Type A Universal, Jingsu Suyun Medical Matenals, China). For each subject participating
in the study, the genotype was determined by the polymorphic systems of the T/A (rs93939609) polymorphism
of the FTO gene was genotyped (Lytekh, Moscow).

Results. The genotypes frequencies in subgroups with normal and high BMI were, respectively: FTO*TT
54.1% FTOAT 33.3% and FTOAA 12.6% FTO'TT 42.7% FTO'AT 41.5% and FTO"AA 15.8% (32 =217,
p =0.33). The camers of the two oviginal afleles (TT * FTO) have thinner subscapufar (U = 801.5 Z = -2.365
p = 0.016), biceps (U = 724.5 Z = -2.8938 p = 0.003) and abdominal (U = 677.5 Z = -3.289 p = 0.0008)
skinfolds compared with camers of the genotype. Pairwise comparnsons in the subgroup with
a normal BMI revealed statistically significant differences between camers of TT and AA genotypes by chest
(U=13852Z=-237p=0.016) and hip (U = 130.0 Z = -2.54 p = 0.011) circumferences and the thickness of
the skinfolds on tniceps and biceps. as well as abdominal skinfold thickness (U = 144.5Z=-2.46p = 0.014).
in the subgroup with high BMI, TT carriers significantly differ from AT only in the abdominal skinfold thickness
(U=356.52=-2996 p = 0.002). In both subgroups, camers of AT and AA genotypes have no statistically
significant morphofogical differences, which allow to judge the difference in fat accumulstion, as well as
specific patterns of its localization.

Discussion. The results indicate that the presence of the A allele of the FTO gene Is associated with an
increased susceptibility fo obesity in a group of young Mongolian males. A-allele camers accumwate more
fat with the same BMI, and mainly in the abdominal region, which indicates an increased nisk of developing
diseases associated with central obesity.

Keywords: anthropology; genetics; reHeT¥HeckMe MapKepsl; NPegukTopsl NPeAPacnoNOMEHHOCTH X
oxmpennio; central obesity; BMI; Mongolians; young males
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Objectives: The purptse of the paper was o determine the association between TFAA
potymorphism of the FTO gene and fat acoumulation and localization in young urban athnic
Mongolian males. Methods: The anthropogenetic study was conducted 247 ethnic
Mongodian males In Waanbaatar, Mongolia from 18 to 24 yoars of age, whosa parents
were both of Mongollan origin. A large number of anthrepometric characteristics
(about 507 were taken on each Indlvidual using a standardized technique. The group
surveyed was divided Into groups according to the BMI values recommended by
WHO for Asla. General anthropometric characteristics and obesity-related Indexas
were compared between the overwelght/obesity group and the contrgl group. Tha
genotyping for the polymorphic system of the fat mass and obesity-associated ganas
(TiA, rs9920609) was parformed. The correlation between different genotypes and
obesity-related anthropometric tralts was analyzed. Results: Body mass, body mass
Ingax, wailst croumfierence, hip droumfarance, walst-hip ratio, body fat percerntage were higher
In thie owerssedght and obesity groups compared with controls. The freguencles of AA ganotyps
and A allele In the obesity group were higher than those in the control group. The bady
walght, BMI, walst circumierence, hip droumiference, and walst-to-hip @O0 0 indriduals with
rFE929609 AA and AT genotypes were significantly higher than In those with TT genotype.
Concluslon: Young men in Ulaanbaatar, Mongollz carrsing the A allele accumulate mona
fat with the same BMI, mainly in the abdominal region, which Indicates increasad risks of
developing disaases assodated with central obesity.

Keywords: Walst-Hip Ratlo, Obesity, Abdominal, Genotype. Mongolia

Introduction

Chronlc men-communicable diseases such as cardiometabolic
and oncological dkeases, cause morbidiy and mortality In
2 significant proportion of the population In dewelopad and

106 WRW.C3{mEmn

developing countries. Their contibution 1o total morality s
projected o further rise to 69% by 2030°. Such diseases are
mainly cawsed by overweight and obesity, which In fum are
controlled by endogenous (penetic, ethnic, s and 2ge) and
exngenous  (sodo-economic, emvironmental, |Hestyle  and
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nutritional) factors. Changes in body composition assoclated
with InTeased fat mass and acoumulated visceral fat, as well
s zbdominal fat deposition, cause persistent pathological
changes In lipld and glucose metaballsm?E. Studles conducied
In Mongolia over the past decades confirm the global trend
of the increasing proportion of overselght and obesa people
In Mongolla, the percentage of men whose body mass index
{EMI} that satisfies the obesity criteria (M = 30 kg/m®) nearly
doubled from 10.8% 1o 17.6% batween 2005 and 2013*_The
risk of developing comorbid diseases associated with abdominal
fat deposiion has also doubled over this perod to 17.7% for
men. The Mongolizn populaton showed an Incease Inwalst
droumizrence, regandless of the nse In BMI, which indicates
2 growing trend in the development of central obesity’. The
anthropometric changes described above, which were previousky
characteristic of middle and old age, are now found among
adolescents and young adults of working age. These changes
adversely affect the health of the rising penaration’.

The global obesity epldemic affects both developed
and developing countries and results from the cbesogenic
ervironmentinteracting with 2n indiiduals genetic background®.
In view of the Increzsing risks of deweloping warious chronic
non-communicable diseases against the background of bealng
overwaight, or having abdominal and wisceral fat daposition, it &
mcessary to study the factors that allow us 1o reasonably pradict
an Individual's prediposition 1o accumulate fat, as well 2 o
assess the Indination of the population to gain welght at the
population kevel. The most promising faciors fior such prediction
InClude genetic markers since genetic dharactenstcs ramain
unchanged throughout human Ife and set the imits of the
varlabiity of all traits In response to environmental faciors. The
FT0 {fat mass and obesity-associated) gene 1s 2 rellable predictos
of susceptibility to obesity. Single-nudeobde substubons in
the first Intren of the FTO gene have beon widely Investigated,
and assodations of mutant alleles with the Increased risk of
obesity, metzbolic syndrome, and type 2 dizbetes hawe been
confimed™ ™, Associztions of the FTO A allele (TIA, rs9939605)
with InTeasad fat accumulation have been shown for a large
rumber of populations and ethnic groups™. However, such data
are niot 2vallzble for the Mongodlan population to date.

The purpase of the paper was 10 determine the assodation
between TYA polymaorphism of the FTO gene and fat accumulation
and localization In young ethnic Mongolizn males.

¥ol.5- No3- Sep 2019
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Materials and Methods

Study population

Our anthropogenetic study sursayed 247 ethnic Mongolian
makes ranging In age from 18 to 24 years of age IWing In
Ulzanbaatar, Mongoliz. The survey materzls were collected
from 2012 to 2018 on the premises of the National Institute
of Physical Culture of Mongolia and the Mongolian National
University of Medical Sdepoes in Ulaanbaatar The suney
Irvolved athnic Mongollan males, whose both parents were
of Mongolian ongin. Information was collected on the amount
of physical actwnty, cimatic and geographical Iving conditons,
and sodg-economic status of those surveyed. The voluntears
did not hiave any diagnosed chrondc metabalic or cardiowasoular
disaases at the time of the sureey. The study group was divided
Itz categories according 1o the BMI values recommended by
WHO for Asia'® normal welght (18.5-22.9 kg/m7); overseight
(23.0-27.4 kn/m); obese (=275 ka/m2).

Survey methiod

All anthropometic measurements were measured with the
participant bare-foat, in their underwear. A lange number of
anthropometric characterslics (zhout 500 were taken on each
indwvidual using 2 standardized technique®. Each pamicpant’s
standing hedght was measured using an anthropometer | Model
101 — GPM manufacturers, Switrerand, httpifeneseritax.
comégpmi, and thelr weight was measured on 3 digial scale
Ciroumfarences (chest, walst, hips, anm, foreamm, thigh, lower
lexg) weere measured wsing 2 measuning tape; skinfold thicknessas
{subscapular, over triceps, over biceps, abdominal, supralliach
ware measured with Harpendean skinfold caliper. The whole-body
Impedance was measured on the right side of the body using
the bicimpedance mater (ABC-01 "Medas’, SAC Medas, Russia)
using & comeentional tetrapolar method at a frequency of 50
kHz. Body composition variables, such as fat-free mass, fat mass,
skoletal musde mass, active ool mass, were determined using
Appropriate equations provided by the manufacurer™.

The body mass Index (EMI was calculated from the
measuremants: EMI= W2, where W — welght In kilos, and L
— helght In meters.

The wialst-to-halght ratio or Indes for central obesity was
caloulated by dividing the walst droumference by height, both
mieasured In centmeters.

waMwCmEmn 207
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Walst-to-hip atio was calulated by dviding the wailst
arcumference by hip droumference, both messured i
centimaters.

The body adiposity Index hip was the hip droumizrence
dridad by helght'* minus 18.

A hand dynamometer (DK-140, Russia) was used fior
handgrip strength testing. The strength of both the left and right
hands was measured thrice each in 3 standing postion (with the
elbow In complete extension without touching any part of the
body with the dynamometer), and the best soore for each hand
(kg,) was used In the analysls. Samples of buccal epithellum ware
wsed as the bological matenal for solation of genomic DRA. The
biological materal was collected using starlle wrogenitzl probes
(Type A Unteersal, Iingsu Suyun Medical Matenals, China). For
2l subjeds partidpating In the study whio agreed to genotyping
(=169 buccal smears were collacted, and the genotype
was determimed by the polymorphic system of the FTIO (TIA,
99396049 The genotyping was camed out at the Laboratory
Lytech (Maoscow, Russla).

Statistical analysis

Statistical processing of the data was carmled out wsing the
Statistica 12.0 software package (StatSoft, United States)
To assess the significance of differences In the distribution of
genotypes and alieles, the nonparametic Chi square test was
wsed. To wenfy the nommal dismibution of the traits studied, the
Shapiro-Wilk test was used. To analyze the differences In the
miean values of Indicators that did not have a normal distribution,
the Kruskal-Wallis test was used In groups of subjects with
different FTO genotypes (FTO genotypes grouping factor and
anthropometric features as dependent varlables) and for BMI
goups (BMI levals & grouping factor and anthropometric
fosiures 2= dependent warlables) comiparson. For palrsise
comparson of Indicators between camlers of altemathee
genotypas and BMI groups, the Mann—Whitney test was used.
A Bonfermgnl comection was used to control for the type | ermor
In mitiple palrwise comparsons with p < 0167, p < 00033,
and p < 000023 considered statistically significant for results
that would have baen acoepted as sgnificant 2t the p< 05, p <
0, and p < 0007 respectively without the comection.

Ethical statements
The sureey was conducted following the principles of bloethics.

na WIKW.C3{TIS.mn

FIC gene and ad posity In young Mongailan men

Institutional review board approval was recelved from the local
Bioethics Committee of the Mongollan Mational Instiute of
Physical Education (No. 153 of March 16, 2011, and No. 262 of
February 05, 2018) and from the local Biosthics Commities at
the Faculty of Biclogy of the Lomonosow Mosoow State University
(Mo, 79-d of April 12, 2016 and Mo. 91-0 of May 24, 2018),
fior the studies In 2011-2016 and 2017-2018, respectively. All
voluntears who participated In the suvey were Informed of the
survey objectves and methods and gave thelr written Infimed
consent. Genetic samples were encoded, and all data were

analyred anonymiousk.
Results

General description of sample

The anthropometric chaacterstics and age of the study
participants are presented In Tablke 1.

Table 1. Characieristcs of the surveyed sample

Anthropometric features Madlan [IOR}
elght, cm 1684 {1E65.4-173.9)
Weight, kg 69.9 [62.0-80.7)
Fat mass, kg 1005 [5.1-14.2)
Chest drcumierence, om 032 3 [&7.1-97.3)
‘Walst circumfer ence, cm 773 [74.0-80.5)
HIp CifcumeErence, cm 96.1 {80.6-102.1)
Arm droumigrence, om 30.0 [I8.5-32.4)
Subsgapula skinfold, mm 0.4 [B2-12.00
Triceps skinfold, mm B0 [56-11.0%
Blceps skinfolid, mm 17245
Abdominal skinfold, mm L2 (T6-18.00
Supealliac skinfold, mm 7.9 [6.4-10.8)
Walst-fo-hip ratio 0.3 [0L81-0.85)
Walst-to-helght ratin 045 [0.44-0.48)
Body mass Index, kgime 4.5 [23.7-26.9)
Body adiposity Index 5.6 [14.1-77.8)
Age, ¥Ts 0.0 [18.9-72.0)

Ahbresiation: I0R, Interquartile range

Thesa characteristics were stratified Intd three categonies
aonding 1o the BMI values for Astan populations (Table 7).
Az pxpected, the categores were statistcally significanthy
different In zlmost 2l atibuies that reflect fat accumulation
and localizaton. Mo signficant differences wene found between
the results of the nght and left handanp test (p = .063 and p =
305, respectively). Comparison of the normal and overwealght
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groups demonstrated that the subcstaneows fat thickness for
triceps and biceps skinfolds ot differ from each other (U =
820, 7= 100, p= 920 and U = 8765, 7 =- 220, p = 817,
respectively). Likewise, no significant differences were found
botweaen these catagones In the parameters that charactenze
truncal fat locallzation: abdominal skinfold (U = 7790, 7 =
-1.044, p = .296), suprailiac skinfold (U = 8140, Z = -1.357, p
= 174), walst-to-hip ratio () = 33025, 7 = 0.998 p=_317),
subscapular skinfold (U = 621.0, 7 = -2.364, p = .018) and
fat mass calculated from body adiposity index data (U = 791.0,
I = -190&, p = .057). This ladk of differences extsted desplie

CENTRAL ASIAN [OURMAL of CA MS
MEDICAL SCIENCES

the high values of these attributes In the overwelght group. The
overwelght znd obese groups showed statistically significant
differences in all paramaters, axcapt for the skaletal muscle mass
calaulated from body adiposity Index datz (U = 78.0, 7 = -1.403,
p = 1&0). Thus the increase in waight and other attributes was
due to excess fat. Momal welght and obese groups differed
In all parzmeaters with a high degree of confidence (p<.0001),
except for handgrip test results (U = 57.5 7 = 0855, p =
39 and U = 745, 7 = 0083, p = 957) for the nght and
left hands, respeciively. Thus, the anthmopometnic chaactenstic
stratified by BMI categories difiered mainly In the parameters

Table 2. Anthropometric characteristics of the study population stranfied 2cconding to EMI categories for Asian populations.

Mass Index Medlan
Anthropometric features ——— By M:l‘;"' e —-

Body mass Index, kgim® *** ILB{20.6-16.9) M9{23.9-75.8) BB [19.0-31.8)
‘Weist-o-height =g ** L84 {[L42-0L45) 046 {[L45-0.48) 052 [0.51-0.57)
Body adipoeity Index" * 3a{.7-12.4) ISE{24.6-36.9) M3[82-31.2)
Weist-fo-hip ratio® 0,82 {1.81-0.84) 053 {0E1-0.85) (L7 [0LE5-0.92)
Helgnt, om** 166.9 (162.8-171.4) 169.7 (165.9-174.5) 1750 {168.4-175.5)
‘Welght, Eg®*®* E0.0{56.8-63 3) T1LV1{66B-T1.3) BES [B3.6-979)
(hast driumferende, om*** E0.6{B3 4-E2.4) 91.B{90.0-95.8) 107.B {95.9-105.6)
‘Walst ciroumierence, cm® ** A.0{M0-T5.1) TED{75.8-80.3) BTE[85.1-945)
Hip diroumderence, cm* ** E0.3{B6.0-92.1) 966 (93.0-101.0 1065 {103.0-110.5)
AIm droumlerence, om® ®* 11.0{50-788) M5{29.2-32.3) HBE[E3.2-36.6)
Subscapular skinfold, mm*®*®* EE{76-10.4) SIE-11.4) 14B[12.2-27.0)
Triceps skimold, mm** TE{5.8-9.0) TOGEA1L.H 140 [106-17.2)
Bloeps stnfold, mm® I0{14-26) A0 [34-5.00 4nE.2-1.3
‘Abdominal skinfold, mm*®*®* 10u4{B.E-13.0% 10.04{7.4-17.00 B011.2-26.0)
Fat mass, kg*"* E2{5.9-10.3) 103 {&1-13.3) 1900 [186-23.3)
Fat free mass, kg** 52.7{48.7-55.9) 58.4{57.0-62.6) 665 [52.1-70.9)
Sipdetal musce mass, D07 E-319) JIEL3I58T) BEE(334-36.0)
Hanegiip strengd (rghd), kg, 30.0430.0-38 0} IE5(33.0-46.09 35032 0-86.10)
Hanrdigrip strengh feft, ko, 350 (30.0-38.0% IE0{IT0-40.5) 30 [79.0-84.0)

"p-welue calculated betwesn BN groups wsing the Mann-Whitney test with Bonferron| comection. "p < (&7, ** p < (00033, *** p « 000033
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Table 3. P-vzlues for the palrsise comparlsons of anthropometnc measurements between the three categores of BMI values fior Aslan

populations.

Body mass Index, kgim' i [l o
Wast-ao-halght ratin i) o fii]
BOOY oSy nozx 000 o0 00
Wast-ao-hip raba 318 o o
Helght, tm 04 a3 0
Welght, kg 0 o e
Chast driumierance, om 00 oo L]
Walst Circumierence, cm ] o i)
I-IZI LInumieieEnce, ¢m 10 Joog 00
Arm drcumference, om v o 0
Subscapular skinfold, mm Il o0 fii]
Triceps skinfold, mm 0 o i)
Biceps sKInfoks, mm BIB o 0w
Abdominal skinfold, mm 1 ool 0
Fat mass, kg 156 o0 00
Fat free mass, kg 06 o 0%
Sheletn-muscie mas, kn 20 RH o3
Hand rip strengih {ight). kg, oy o) fer]
Hang grip strengti {le, kg, REE] A5 =T
"prvaiue betiveen BMI categonies using the Mann-Whitney test.

Table 4. Genotype distribution of the nonmal and high BMI groups.

Genotype Normal BMI, n Elevated BMI, 0 “p-valus

FTO*TT bl 56

FIO"TA 15 48 =148
FTD" A8 3 rl

"prvalue between the normal [BME<22 9) and overweight and obese groups (BM1=23.0) BMI using the chi-square test.

that charactertze fat accumulation. The |argest differances were
fiound between normal BMI znd obesa groups, whille nommal and
high EMI groups wenra wary similzr in anthropometric ralts.

Population-based genatic study

The frequencles of genotypes In the sample surveyed were
FTO®TT 48.5%, FTO®AT 37.3%, and FTO"AA 14.2%. The
genotype frequencies In partidpants with nomal BMI (= 229
kgim) and elevated BMI (= 23.0 kg/m?) categories (Table 3)
wera, respectivaly: FTO®TT 50.1%, FTO®AT 34.1%, and FTO* A8
6.8%, FIO*TT 44.8%, FTO"AT 38.4%, and FTO"AA 16.8%
(Chi? =3 81, p = 0.148). The diffarences In allele fraquendes
between partidpants with normal BMI FTO*T 76% and FID*A

210 WIRNY.C3{mEmn

24%) and an alevated BMIFTOT 64% and FTO"A 36%) were
on the border of statistical significance {Chif = 381, p = 061}
The allede frequencies In the study population stratifled Into EMI
categories zre In Tabde 4. The Increzse In the A aliele frequency
with the Increzsing BMI of those sureeyed was siatistically
signilficant between the normal welght and overseight groups
(ChF =3.99, p = .04E). The allele frequendies In the ovenwelght
and obese groups wene not significantly different (Chi* = .11, p
= .T42).

Analysis of Associations between TVA Polymorphism and
Anthropometric Parameatars

The anthrapometric charactenstics of partdpants who were
carriers of atternative FTO genctypes In the study population
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are presented In Table 5. In general, AA genotype camlars were
characterized by the highest values of aimost all studled tralts
characterizing fat content and fat topography; however, only
some differences reach the kevel of statistical signficance. With
the numbers avallable, we condude that those sunweyed whose
ganome contains at least one risk allels (AT and AA genotypes)
had no significant differances In the anthropometric fraits and
Indices studled. The camers of the two ongingl allekes (TT*FT0)
have thinner subscapular {J = 801.5, £ = -2.365, p = 016},
bicaps (U = 7245, 7 = -1.938, p = [003), and abdominal (U

LENTRAL ASIAN [OURMAL & C M S
MEDICAL ECIEMCES A

= 67715, 1 =3280, p = O0D0E) skinfolds compared with the
hieterozygous genotype camiars.

The anthropometric characteristics of camers of statifled
by alternative FTD genatypes are presented In Table &. Palrwke
comiparisons revealed statistically significant differences In chest
circumierence (U = 80.0, £ =-3.086, p=.001) and biceps skinfold
thickmess (U = 28.0, 2 = -2 463, p = .011) between carrers of
TT and AT genotypes In terms In the normal BMI group. In the
elevated BMI category, TT carrers differ from AT camers only
In their abdominal skinfold thickness (U = 356.5, 7 = -2.906,

Table 5. FT0 alleles frequencles of study pariicipants (n = 169) stratified Into BMI categories.

Allele Normal Welght, % Overwelght, % Obese, % pvalue
FTD"T T6.0 63.1 5.2

p= MG
FTD" & M40 6.9 128

"p-ualue comparing the frequency of FTO® T with FTO® & in the BWI categones for Astars using the chi-square test.

Table 6. Anthropometric characteristics of whi are carrlers of alternative FTO genotypes.

Anthropometric feztures o™ 'l—':.:'ﬂm FTO"AA
MNumber of subjeds B2 E3 M
Body meass Index, kgim? M5 [224-173) 253 (23.0-205 154 (M1-IBE)
Walst-io-hip ratio 045 (840480 046 144045 0LA4T {L45-0.49)
Helght, om JBEO[ME24-1T2.0) BBR.T (163 E-1TEF) 173018591755
Welght, kg B0 [61.2-B0.5) 715 (b4.4-52.4) T6.9 {67 E-53.4)
(hest driumference, on® 906 [BEOH9ET) 930 885968 S4B {91.3-100.2)
Walst circumderence, cm TR [F2.7-TaN) TI9[M.1-B1LE TBA (T3.0-86.5)
Hip circumderence, cm S4.7 B9.0-108.5) 955 B20-101.0 10001 {95.2-109.6)
Thigh cirosmEes Ence, om 54 [E20-573) 543 [52.9-60.3) 320{513-613)
AIm droumference, mm M3 B0 352BE330) 12 (FE0-33.4)
Subscapular skinkold, mm*® 900 (781100 103 (B 140 100 (93-11.6)
Triceps skimfold, mm E3({5.604) 90 [B2-12.00 0D {5.0-12.4)
Bicaps stinsold, mm®*® IB{2.425) JBRELD 122453
Abdominal skinfold, mm*®* 95 [ I1-125 14.0 [.0-20.00 12.2 @.0-22.00
Walst-io-hip ratio L33 [0.B1-0LE5) 023 LE1-0ES LB {L45-0.43)
Fat mass, kg" " 10E4{E.1-14.3) S99 R1-124) 178 {1E7-19.1)
" p-welue calkculated beteseen FTO genotype groups, Mann-Whitney test with Bondemonl cormection "p < 017 **p < 0003

WL MmN 21
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Table 7. Anthropometrc characteristics of caimlers of atternative FTO genotypes In normal and high BMI groups

[— Normal EMI pvalue Elevated BMI p-value
Teatures FTO=TT FIO*TA FTO* Ak FTO=TT FIO*TA FTO* A
E;%?mass Imdex, 715 [20.6-76.9) ]].]3;::.2;:'.9- .!l.?;::.];:l.ﬂ- p=i7 Jilﬂé.]?ﬂ].ﬂ- ]5?::;-2;:'_9- H-;é.l;jj- p=g7
i copom MEE  GSL L okos sne  ewne
L e
Heght, cm 1“%?;?.?— 15;!;{;9.5— 1]];;!11:;.-'- P56 1“37;1;.[.- ﬁﬂ.:;l;lfniﬂ- 1331.“?2‘;;.7- p=17
QR smme TS SN e GEE umr sme
ml:f{ﬂrl.[lmmfil- 730(68.2-T5.5) ?l._.;'é:'l';]l:l.g- H.':J].éy:l.'g- p- % TT.;;LE].E— Eﬂ:ﬂlﬂlﬁ:li Sl.gé.'.'sa].ﬂ- P-4
o oy TIEE T mE e wems
o gopaes semsnz RF O peie e7@ND WEEOED 2933126 pe2s
-Tlmmlﬂ. B.5(5.6-8.4) BA(7.2-94] 490EO120O p=16 TIX(55-10.T)y QD{36-13.00 1%&5‘]_ p=56
Bloeps skinfold, mm 16(24-3.0) 15 [3.0-4.0) 40[3.8-53) p=A 2Bi(2.3-4.0) 3T[1.6-7.3] 10i(2.4-5.2) p=10
L g3 nopeiss TRET pem sspannm wspens CERY poce
Wstpapat  ompsiesy DEOE-  GMOE o 0mOE- om@s amOE g
Fat mass, kg BEGEIE  TE(T5-10.9 nu-&:]n.m p=T6 "fﬁf' 10.0(8.7-13.9) ”—?}_‘1‘:‘7' p=_16
wmemy  umeomn SASC B8 op UG eIme oume
g eima B MES . w@e omme mme
wmgewe e TR REe .5 @ g e

"p-value alodiated bebween FIL genotype groups Tor the nomal B (=22.9) and high BN 1=23_0] groups separately. Mann-Winikney est with

Bomferonl cormection was used

p = .00Z). In both categories, the AT and AA genotype cammers
did not have statistically significant anthropomeatnic differences.
Thius, we were unable to draw conduslions on the difference in
the fat content or the particulartes of fat kocalization.

The anthropometric dharacteristics of carrlers of stratifled
both by alternative FTO genotypes and EMI kevel are presented
In Table 7.

Discussion

The scale of obesity In today's world and the Inoreasing leveks

212 Wi C3mamn

of assodated cardliometabolic and oncologlcal diseases caused
by obesity cause the sdentific community to comprehenshely
study the causes of obosity. Information regarding the factors
that Increase the risk of obesity may make It possible o deselop
sirategies to prevent obesity and efiective treatment methods.
These may decrease the disability and mortality from obesity-
Zsadated comorbid disezses. Almost every country In the workd
In racent decades has sson 2 steady Increzse in the proportion
of ovenseight and obese people of 2l age and gender groups.
Similar trends are observed In Mongolla's adult population®?.
Obesity In adolescents and youth negatieely affect the phisical
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condition and heatth of the rising genaration and the working
population. Cwer the past decades, the proportion of the
population over the age of 15 with overwelght and cenfral
obesity has Increased ™.

The median body fai perceniage In owr group of young
Mongolian males was 15.6%, and thair body adiposity index
value was 25.6%. Thesa results indicate Increased risks of
cardiowasoular diseasss and type 2 dizbetes in general for young
males lIving In Ulaanbaatar Mongolliz. A study of overwalght
risk factors Ina similar group of ethnic make Mongolians iving
In Innar Mongolla, China, found that a total body fat percentage
owar 25% Inoeased the rsk of these disaases by 3.7 The data
obiainad from soreening sureeys of Mongolla's adult population
In 20052013 indicate a progressvaly nsing nek for the
llinessas comorbid with obesity in the light of Inoeasing walst
drumierence In those surveyed”. In general, the woluntears
surveyed In this study had normal values of the above traits and
Inciices (Table 1)that characienze central {abdominal) obesity. This
mzy be due to many of group partidpating In regulary (28.39%).
However, the group had a2 heterogenecus EMI comgpositon.
Of the 247 wolunteers, 57.2% ware of normal walght, 34.8%
were owerwelght, and 10.5% were obesa, acmording to the
WHO classification for Aslan countnes'®, Two percent of those
surveyed were underwelght (BMI<18.5kg/m”. The analysk
of anthropometric ralts assocdated with fat content and dat
topography revealed numerous expected siatstically significant
difierences (Table 2). These were cused by an Increase in the
values of the frais reflecting the endomorphic component of
the body composition, between the normal weight and obese
groups. Indices which Indicats the devedopment of abdominal
obesity and wisceral fat deposition Incrazsed significantly with
Increasing In BMI among those Inoour survey, portending
Increased risks of cardlometabolic diseases In participants
with bugh BMP"_ It 5 well known that waist droumference,
walst-to-hip croumference ratlo, walst-to-height rang, used to
assoss contral (zbdominal) obestty, are dosely assodated with
metabolic markers, which In twm Indicate the development of
cardiomatzbolic disaases based on genaral cbesity estimated by
BMI=. In particular, an Increzsed nsk of heart attack has been
shown In Mongols iving I Inner Mongollz who have central
obesity™. Moreower, several studles show that It i the abdominal
and wisceral fat deposition constiute the main anthropometnc
characteristic of metzbolic disorders and increasad risks of

Wil 5« N3 5ap 2019
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cardiometzbolic diseases, even In people with a normal BMFC,
Howewar, In our study, there was no difierence In the walst-to-
hip ratio between the normal welkght and overseight categories.
Thie owerwelght and cbese categories difier significantly in 2l
Indicators except hedght, bicaps, and triceps skinfold thidmesses,
and skaletal muscle mass ciloulated from body adiposity index
data. The right grip strength measurements were significantly
hilgher between pariicipaints In the overwelght group comparing
with normal wedght growp, while the keft gip strength 15 almost
the same Thus, the analysk of the anthropometrc diaracensto
and body comiposition of those surveyed allows us to condude
that those with higher EMI values have more fat, predominanithy
Zbdominal, while lean body mass and physical fitness indicators
remain appromimately the same.

Sharp changes In lifestyle patterns that shape an cbesoganic
environment orazte the conditions for excess walght gain and
obosity development for each Indwidual, but those who have
3 genetic susceptiblity to obesity are at highest sk In the
obesogenic emvionment”. Earller, assodations of moledular
genetic markers with walst circumference walwes and walst-to-
hip ratio were shown®2, Induding for the FTO gene. For many
populations, the freguency of obestty risk alleles determined by
the FTO gene |5 already known, whitch actually makes 1t possible
to assess the predisposition to obesity at the population level.
Howewer, data on the frequency of oocumence of FTO genotypes
and the assodation of T/A-polymorphism with obesity In ethnic
Mongolians Iving In Mongolia are winually absent. Freguencios
of FTIO genotypes and alleles In the male sample surveyed
stratified according to BRI value zre presented in Tables 3-4. In
general, ethnic Mongals have a relatively low frequency of AA
genotype {14.27%) and A allale (31.3%), which are assocated
with an increasad risk of obesity and cardiometabollc diseases.
Thie result obtained comesponds wath other studies that have
shown that the A allele freguency E lower In Aslan populations
than In Europe and America®.

Studies of assocations of T/A-polymorphism with fat
deposition parameters for the athnic Mongolians [ving In Inner
Miongolla showed that the A allele frequency In the cbese group
was higher In the cbese group than In the normal BMI group
(17.8% vs. 12.0%, p =013)". However, for the ethnically
Close group of Altztans [Ming in Russla, a very high FT0 A aliele
frequency was shown. However, the Kalmyks (anather ethinic
group related to Mongoks) INing In Russia had a low A aliele
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frequency®. Therefore, 1o assess the population risks of obesity,
It Is necessary to study frequencles of oocurmence dinectly In each
spedilc population, since related groups may have completely
difierent patterns of distnbution of obesity markers. Analysis of
ganctype and allele dismibutions betwesan groups with different
BMI revealed no signilficant differences or tendencies In genotype
2nd allela frequencies (from 12.7% to 18.7%, Chf = 0.71,p =
7 and the A allele {from 30% w0 37.5%, Chif = 051, p =
AT). The analyzed assoclations of T/A-polymonphism of the FTO
gene with 3 tendency to accumulate fat In young Mongollzn
men confirm the assoclation of the A allele and AA genotype
with increased fat accumulation In ethnic Mongoks (Table 5). For
a vanety of anthropometric parameters characterlzing fat mass
and Its topography, carmers of the risk allele {A*FTO) have mare
fat, 25 well a5 a tendency to localize it in the abdomen, Indicting
they are more prone to central obesity. The results ane well
consistent with those for populations of Furope, Asla, Africa, and
America, as well as for Mongals Iving In Inner Mongolia™#®.
It should be noted that against the background of the lack
of rellable differences In BMI and body length betwesn the
carrlers of diffarent genotypes, there were differences In body
compasiion of those we surveyed. AA genotype carmers had a
fat mass almost twice as high 2= TT camlers, with an increasa In
body welght from TT to AA being on the border of significance
(Table 5). This result confirms the critictsm of using nothing but
BMI to predict the risks of overwelght- and obesity-relzted
dkeasas™ The analysis of the body composition allows us to
idanitify the risk group among the groups that do not difier in
BMI. Inter-athnic differences In body composition parametars
coresponding to healthy znd pathological conditions hawve
been shown'®2_ In particular, South Aslan populations with
BMI <250 kg/m® hawve 2 higher thickness of subcutanaows 3t
when compared 10 Cascsians®. The Increase In subcutaneous
fat thickness 15 assodated with the development of metabolic
syndrome In healthy Individuals, regardless of total fat mass and
visceral fat content™.

Our data conflrm the role of the FTO A allek In Increased
propensity towards corpulence for ethnic Mongollan males. As
mentioned above, 3 tendency towards an increasad A allale
frequency was dentified In overwelght and obesity cateqgonkes.
Mext, we analyzed the assodations of anthropometric raits with
the FIO T/A polymorphism in the BMI categonies of the study
partiapants with normal (EMI=22.9 kg/m?) and high BMI (=23.0

214 WM. C2|mE min

FID gene and adiposity In young Mongailan men

kg/m} (Tabke &). In males with 2 nomal BMI tha A allele of
the FTO gene was also assodated with increased fat deposition
(Table 7). The chest circumierence aind béceps skinfold thickness
were significantly higher In A allele carriers. The BMI, waight, and
subscapular skinfokd thidmess are on the border of significance.
Thus, even with normal BMI, weight-to-height ratio and body
adiposity Indas values, FTCO A allele camiers had higher levets of
fat and a tendency for it to be located In the abdominal area,
which indicates that development of central obesity already starts
at a young age. The absence of significant differences In walst
droumnierence between camers of aliermnative FTO genotypes in
the normal BMI group may Indirectly Indicate an Insignificant
aoumulation of visceral fat In this group. In the overaeight and
obesz groups (BMI=23.0 kg/m?), significant differences In the
abdominal skinfold thickness were |dentified between carrlers of
altemative genotypes. At the same time, values of walsi-io-hip
ratlo, BMI, and body fat mass cloulated from body adipostty
Index data tended 0 be higher In AA genotype carrlers, but not
significantly so. Thus, for those with an elevated BMI and AA
genotype, the abdominal and wisceral fat deposttion kB more
pronounced, which only exacerbates thelr nsks for the diseases
comorbid with general, centralivisceral obesity.

Our results Indicate that the presence of the FTO gene A allole
In Mongodian males 1s assodated with Inoezsed suscepdbility to
fat accumulation. The A allele crmers accumulate more fat with
the same BMI, mainly in the abdominal ragion, which increases
thalr sk of developing diseases associated with cantral abesity™.

The complex nature of obesity requires 3 multizconal
approach 1o 1ts study. The rapidly changing way of e assodated
with globalization zind economic deselopment of nations eates
an obesogenic emvironment for modern human populations.
Compained to expgenous factors that can change the direction
of thalr impact on humans, genetic charactaristcs are fed and
£an serve 25 3 basts o predict the indmvidual nisk of obesity. Risk
aliele carriers may efther maintzin nommal EMIvalues and 2 low
parcentage of body fat due o regulzar exerclss and a kow-calone
diet or follow the nutritional patterns tradiional In the reglon'®.
At the same time, the TT genotype Is not absolute protection
agalnst obesity. The obesogenic envimonment Common 1o wrban
populztions dramatcally Inqeases the risk of excoss wealght
aocumulation for all urban dwelers and further axacerbates

the development of obesity In carmers of obesity susceptibility
alieles®. In general, our study participants had a ralatvaly low
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frequency of the A alisle, which creates faworable conditions for
mainizining a healthy body welght for a large proportion of
the population, provided that they are physically active and the
observe the prindples of proper nutrition.

Thits study had several limitations. We had a relatively small
sample size compared with other similar studies™. This led to the
possibility of type l statistical emor with us Incomectly conduding
that there was only 2 tendency to accumulate fat In young
Mongolian men with the A allele and AA when In rezlity there
weara population-leved differances but we could not detect them
with the data avallable in our study. The survey only Incudied
make students, which are not representative of all young men
In Mongolla and there may be differences in body composition
batween those who attend a university and those who do mot
We usad bio-glectrical impedance and cliperometry to estimate
body composttion, and these methods have less sensitivity and
spedficity than a duzl-energy X-ray absorptiometry. Also, soveral
different types of FIO gene mutations at the first Intron exist
We only idantified TFA (r=9929609) In this study. Furthammorne,
since this study was based on data collected In 2 cross-sectional
survey and ng causal condusions c@n be drawn. Several other
emvironmental factors can be related o {3t aoccumulation and
were not assessed In this study, and shouwld be assessed in
future studies. Therefone, future assodation studies with langer
numbers of partidipants from both genders and studies with
direct fat estimation methods are neaded to validate and expand
our understanding of these results.

Concluslon

Fat accumulation and distibution zre assodated with A alkele
of the FTO gene In a group of urban-dwelling young Mongolizn
men.
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Abstract

Bae kground: Mary shudies have demondstrated podtive effecs of physical activity an childen's health such &
mprow e carliorespaatony function and decsased obedty. Physical aciity has also been found 10 have positve
effects on academic achievement and cognitve fncBion. Howewer, there ane few high aquaity BCT stedies on this
oic At present and the findings rem ain contioweraal

Method s This protocd desoibes chuster randomized contolied gk amsessng the impea of schoobnased esssie
teventon among dhitlen in Mongolia, The nesention conssts of 3-min sesions of high gty intenval
waining combined with music implemanted two Times a week a1 school dusing siudy pedods. The panicipants are
chilciren i e founh grade i pubic semenany schooks in the Sekhbastar dismia in Ulaanbastan, Mongdia The
panicipants are chsier randoerized by school and allocated either o the inesvention or conird group. The primary
cutodme & academic achisvement Secondany oulcames are obedtpiovenweight, phydcal Stness fenction, Blesnde,
rrental health, and cooritive function,

Diseussion: This dumesilT B dedgned and implementad 1o ames the effeciwenss of sssrcise Interention on
academic achievanm ent, cognitve funcion, and physical and mental haalth amang schookage dhildnen in Mongoka
This sty will provide evidenos 1o promote physcal activities among childesn in kow- and middie- incomea
Coulies
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Backgrownd
Pliysical irsctivity is becoming an urgent health isee Al-
though physdcal imactivity is highest in developed coun-
tries, it is aleo on the dse among middle-income eamens
in developing countries including their children [1]; the
WHO reported that 81% of adolescenis aged 11-17 years
it dwide had i rsulficient levels of physdcl actbdty. [1]
Previows shdies demordteated a grong elationduip be-
tween physical inaciivity and son-commumicable diseases
swch as obedty, hypertension, diabetes, elevated blood lipids,
heart attack, heart falure, ke, and breast and colon can-
cers [L 2], Physical activity in chikdlasoed is crscial e the
healihy development of muse ulodkelstal tisase, the candio-
vascular system, meumanescular swarenes, and preven ton
of olsedty and dabeies [L 3] Mompover, recent studies have
sugpested that plysical sclivity contributes o improving
brain Arwction and mental bealth, [4-8] Several ongoing
shsdies are focwsng on the positive effects of plysical activ-
ity in brosder aress awh a8 academic achisvement, cogni-
tive Function, mental health, and social dille [3 & 9-15]
Academic achievement i a compasile mexsare of many
different fsciom Fom the developmental to the pachor
social Several mechanions thought 1o ke indremental in
improving academic achisvement have been reported [rom
the neumbiclogical, psychological, and physcal persgec-
tives Meurolioogcally, exertise induces incrmsed cereleal
ks Bovwe, brain-derived neumtmphic facton, newmplasti-
city, and changes in newrolmanemities awh a8 serobomin,
nivradrenaling and dopamine. [4, 5] For example, the scqui-
sitin of maodor ills was shown b improve neumplasticity
and cognitive funcion, [5] and improvemenis in execulive
Tunction, memaory, and attention have been reporied in
connection with incrssed physical activity, [16—20] The
executive finclion is considered 1o be especially i mportnt
for predicting children’s academic achievement. [21] Pay-
chologically, exencise is thought o improve mood, lessen
armciety, and boost el perception sl egeem, all of which
contribute o betier academic achievement. [3 11, 2] Mue-
et shsdies have demonstrated the positive effects of
exertise on academic achievement and cognitive Rimetion,
bt st were small randomized controlled trials (RCTs),
and Some were mol inlervention shsdies [10 16, 17, 23-26]
Tor dlate thers are very Ew, lange, population-based RCT
examining the effect of exercise in children A anall mem-
ber of mets-analyvies and sydematic reviews have been
dhivne bt have demonaraied only small psitive efecds dee
L exercise inbervention [H, 12 7] A Cochrane syslematic
review peoormmended imestigating scademic achievement
and brain funclion in obesty-prevention sedies becase
anly few BCT addressing these isawe exist [28] and the
current evidence & meager. High-guality RCT are needed
expecially in developing countries a0 most of the previous
indervention studies were done in developed counitries like
the US Canads, and Audralia.

Page 2 ofB

As studies of children in the developed wodd have
ahwvwen, phvecal scthdty deficits among children mot oy
mesull in incrested obedty and poorer athletic ability bt
may alao have advese effects on scademic achievement
amd brain fusction. Similar trends are now being seen
amang children in emerging mations. Mongaia is one o
thes ememnging mations now facing an epidemiological
trandition (oo inectiows ditesses o non-commun cable
ardl lifesty le-rebated health ismues. In Mongolia, the physdceal
activity deficit among children has become a serious prob-
lem in recent vears especially in Ubsnbastac the capital
city, where the shodage of outdoor ply gaces caused by
rapid wihanieation, the spread of television and video
garmes, and severe winter weather have reduced the plys-
ical activity levels of children In Ulsanbastar, the averge
temperature is below freexing for more than fve months
per vear. This faet has contributed greatly o increasng
child obesity. In Mongaia, previous sudies showed that
the mte of overweight and obesity was 106 and 15%
mespectively, among children aged 12-17. [29] Physdcal
insctivity and obesty cause childbood health problems
irclding dishetes mellitus, hypedendon, hypedipidemia,
el Moreover the adverse eflecis of exercise deficiis are
thomeghit b have non-phyvsical conseque noes incleding poor
scademic achievement and cognitive development. These
health problems are commaon bo middle-inoome earners
win Hdwide, including those in developing countries like
Mongaolia

The primary objective of our stedy i to investigate the
effectivensss of exemite intervention on  academic
achievement among children wsing a bge duster RCT.
The secondary objective is o investigate the elfective-
ness of exercise intervention on reducing the prevalence
of obesity and overweight and on improving physical Bi-
ness pedormance, iksyvle, mental health, and cognitive
function. The executive function was cwsen a the tar-
gt cognitive function based on the hypothesis that this
function can best predict scademic achievemeni.

Methodsidesign

This study will be a colbbomative efliort by the Natioml
Center for Child Health and Development, Mongolian
Mational Institute of Physical Education (MMIPE) and
the Univesity of Taluba This study is a chster-RCT
g schol 3t a chmster. A pilot study bhas already been
done o confirm the Basbility and lgistics of the
planned inbervention program and the assesment of the
aibjects’ plysical ftness and cognitive Tenction al one
st bl in the study area

The study setting
This study will be conducted in the Sukhbeastar distria
of Ubmnbastar, Mongolia and will recruit 10 public
ahiols out of 11 public schools in the disrict. The
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population of this district in 2007 was 1365649 or
rowghly 10 of the population of Ulsan bastar, [30]

Che se b which is not recruited for this duedy partici-
pated in ihe piot study. Ten schools will later be allocaied
Loy the intervention or contra group, Sic thres, and twao
schools am located in urban or residential, ger (Mongaian
traditional dwelling), and mixed residential aras, mapect-
ively. Each schosd has a votal of 108 o 307 childeen in fowr
Ly rine foud h-grade classes

Participants
Participants are children in the furdh grde in public
elementary schools in the dudy area. The incleson criteria
are [1] attendance at a public school in the Sukhbaatar dis-
trict; [2] written congent Pom parents or guandiang and
[3] age-appropriaie litemscy in Mongolian, The excledom
criteria are [1] comobidities or contraindications profibit-
ing partic ipation in an exercite program and [2] enrollment
in a apecial nesds program.

vt erven tion
The exemise program foe the interventon group will b
implemented two times per week al sehool in twice-
weekly physical education dasses eguired by the educa-
tismal curdcuhem. The exerdis program combines high
imtensity  inberval training and muse The exenise
program will consist of four sgments with difle et target
activities and shor rest intervals between segment. The
targel activities of each segment are warm-up, aglity and
high-geesd movemenis, dde-steps, and jumps. The pmo-
gram reguires 3 min. In the frst phase of intervention, the
participants will practice each segment one by one Lo
synchmaize their movements with the music. [ncluding
stretching and explymation of the program befome the ex-
ercise program, it will take abowt 20 min The Bt plhase
weill last For sx weeks Sulsequently, in the second phase
af the intervention, the participanis will perfomm all the
segme s sequen tially, nelheding strete hing. it will take 10
min. The second phase will last for fowr weeka

The program, bated on high intensity interval tmining
(HOT), will condst of high intensity phases invoelving
sleps, jumps, and squals allemating with inlervals of
rest. HIT has been fownd to improve plysical endor-
ance effectively. Some studies wing small samples have
also reported that HIT improved not only physical en-
durance bul abo cognitive Muncion more effciently to
compare wilth modembe-intensity endurance Lraining.
[31-34] This exercise prgram wes mosic, sound efecls
and verbal indrections in Mongolian o help children,
eipecially those who are poor at physical activities, to ac-
guire the movement sxsily. For this pumose, the tempo
of music is set at 106- 1480 bpm. The music is alio chosen
carefully to amuse and motivate children. [35 36] This
program does not wee el paced or acguired movemenis

Page 2 afs

asch as walking. Through this program, the padicpants
will aim bo acguire a variely of molor skills, which is
thought to cormebie with improvements in cognilive
Renction. This inbervention will be administered by wni-
versity students at MMNIPE working a8 reseanch assdstants
{RAL The RA will undengo a fve-day course covering
the aims of the program. approprale practices, salety
mexiures incleding ensring the health and well-being
of the participants, and training in inplementing the
exemite egimen. The RA will be ingroded udng stan-
dardized materials at the coume and receive a few days
additional course o improve the guality of inleryvention
program durng the intervention pericd. This program
will be implemented ina space availible at each school
ach as the gymrasivm or conference moom. Although
praclice i recommended al least two limes per wesk,
each school will decide the aciual frequency. There are
i criteda for diseontinuing participation or modifving
the alloeation Durdng the dudy pedod. MNIPE
reseamchers willl visit schools in the intervention group
on a3 regular bagis and supervise implementation of the
program. In the control arm the partici pants will attend
the wiisal physical edecation cas only.

Primary cutcome

The primary oulcome of acsdemic achisvement will be
aessed by the padicipants” perlrmance on the aamin-
ation in 2008, which consds of 3 mathematics and Maongo-
lian bnguage portion. The padicipants’ score on the tes
for Moy 2017 at the end of thind grade will be wed 2 the
haseline daia

Secondary ouloome

The proportion of ohesity and overweight, and the physical
Bimess function, likstyle, and mental health, and cognitive
Fanction meaames between Movember and Decemlber 2018
will be the somdary ouloomes All mestunes will be
obtained in belween Felruary and April in 2018 as
baeline data

The researches and RAs will obdain plysical measone-
ments (height and body weight) and physcal finess
Bimction tesd data to edablish the baseline in February
and at the end of dudy. The body mass index [BMI) will
be caleulated, and the propodion of participants class-
Bed an obete or overweight wing the WHO/CDC cni-
teria will be calculated. Plysical Giness Ronction will be
asesmed by participanis” performance on a A-m shuitle
run and side -bo-side jumps.

Paricipants” parenls or guardiang will andwer a sell-
adiministersd guestionnaire on lifedyle covering their chi-
drens slesping hours, exercise habils, time spent viewing
televigion or wdng video games, children'’s howsehold ks
amd their mental and plysical health, Children'’s physical
heesalth comdition will be asesed wdng a fve-point Liked
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seale, The Strengths and Diffie wlies Queionnaire (SD0)),
which has already trandated into Mongoian and back-
trarsdaied, [37] will be weed 1o assess the mental health of
the paricipans The cul-off values on the SO0 publidhed
in the literaiure and svailable on the oficial website fbr
“mvrrnal) Tasrded ine] and “sbnomnal’ will be adopled. [34]

Ty amiens cogritive function, e Flanker 1est, 3 represen-
Labive cognitive funclion bed gpecilically ssesng inhibitory
contml of the executive function, will be wed [39] The
Flanker ted will be administersd wsing a gpecially-designed
app lor ume an a Gablel al school wnder the instrection of
the researchers The regsomse time and comed rate For 50
tasks incleding congroent and incongroent taks, will be
measured. Before the actual ted, every audent will do a
praciice ted conssting of ten lasks onee or twice.

The intervention will begin in Aprl 2008, Randomized
allocation is done in Febrary 2018 and baseline datn ool
lections wiill | e ot Froam Febarusary to Apri 2008, The inter-
veriion period will be interruopied by ssmmer vacation
between the end of June and the beginning of Seplember
2018, The intervention pedod before summer vacabon is
the fird phase o the intervention and afler ammer
vacation is the second phase of the interventon Post-
inlervention data will be colected between Bovember and
December 20018, (Fig. 1)1

Sample size

Lome 245 children are enrolled in forth grade at public
elementary schools in the Sukbbastar disgrict of Ulsan-
bastar, Momgolia. 337 children are enmlled in the ien

Page 4 of 8

schook that participate in this study. Al the eligible chil-
diren will be recruited.

This study is a longitudinal ¢ lester randomized trial which
bewe three-level chster units: the school individial, and
meaairement time poink Addtionally, the member of su-
demts at esch school differs. To caleubie the siatidical
powet we implemented a simubition study edtending the
methid of a previows study 1o adjed e unbabnced data
[0] e asmumed the standandived difference of the primary
amabedne b be equal bo 02, and the dropowt rate o be sgqueal
bir 5% Since the datistical power of e oogitedinal chester
randomised trial depends on the comelation between meas-
wrement time pants for the ame individual, we assimed
valees of (L, 05 o 0h Bonfermmi oomeclion was wied Lo
adjus for the multiplicity of satistical testing calculsted for
exch ste (Udanper! mixed residential)l Table 1 shaows he
datistical power and al pha emror for each site. We als simu-
latedd the dgunctive alpha emror and power. In all sammp-
Himn settings, the digunciive alpha ermr is kepl nearly sgual
iy (5, and the sbtistical power of the uian G excesds
8. Additionally, under conditions in which the comrelation
equals (A, the satidical power excesds 08 hir both siles
The simulstion was done 5000 times wsing the mixed poo-
cedure with 545 Software 94 (SAS [ne, Cary, NG USAL

Allscation

We will perfsrm stratified block randomisation to allo-
cabe ten schods into the inervention and control ams.
These schasols will be stratified into the uibkan area group
(& schools) and the ger or mixed residential area group
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{4 schools) acconding to the location of the school To
engure a balince between the two stedy arms, we will
order the schools by the mumber of fourth grade sio-
denis o form blecks for randomization in each residen-
tial group. Within the blocks, the schook will be
randomly allocsted bo the imervention or control arm.
To alloscate the sehool, arbitrary numbers given by the
representative of each school will be vsed The atitrary
mumbers will be processed by a program on B datistical
software, version 343 (The B foundation for datistical
compuling platform ) which i developed by a ressanher,
Each school will be mndomly allscated to intervention
o control group based on the output of the B program.
The alloestion will be conducted and announced Lo
the meprmentative of sach schonl at a kickodl mesting.

Elinding
Avecording o the matume of the intervention, the padic-
pants amd owlcoms raters, partcpants” parents or guand-
jans amswering the quedionmains, and ressarchers taking
the ant hnspoometric and physical Btness Denction meaae-
ments will not be blinded to the allcation. However, the
chiel data amalys will be blinded to the al ko tion,

Al data collected in this gudy will be entered in duplicaie
and managed wing Microsofl Excel The data fle will be s-
cured with a pawond, and access o inkomation will b
limited b0 desgrated members such 2 the reeanhers and
BA. Paperbased documents awh o comnent forms, gques-
ligmrgire reguonee dheels and boms b reconding the phys-
il Bines Renction and anthmopomeldc mesamrements will
be sinred at a research inditne in Ulsanbastar, The dab
Trom the Flanker ted will be dored on tablets and the inter-
el server.

Statistical methods

Analysis of the primary cufoosme

The baseline data of the intervention amnd contml gruaps
wiill e compansd. The chi-syuared test will be wsed ko
Irimary variables and the t-test will be wed Gor contimsomes
variables. To avoid overedimating the impact of the inter-
verilion, an inlention- bo-treal approach will be adopted 1o
evaluate the impact on the primary and secondary out-
comes. [n this dwdy, an indbviduals data will b2 amaleed
inthe origimally allcated arm even if the individual moves
Uiy & schond inanother area during study period.

To examine the efect of the intervention while taking
the hierarchical structure into conside ation, we will wse a
lingar mixed efect model In this model, the ficed efecis
are the group (intervention 'controll, site (Udan! ger or
mixed residential), and mesturement ime point with the
Iolbowing two interaction terms: the interaction between
group and meamrement time poinl, and the inlemacion
between the group, mesturement lime poinl. and sile
The random effects are school and individisal The degrees
of Freedom will be e imated vdng Satterthwaile approsd-
mation. For the primary anabysis, we will compane the par-
ticipants’ performance  on the  mational  year-end
eamimation belre and afler the inlervention wsing leas
sy means edimated by the interaction term of the
group, meserement Hme point, and dte The Bookmoni
mvesthhd will e wsed a8 a multiplicity adiustment method.
A dgnificance level of 00025 will be sel for a two-sided
test, and the 95% confidence imerval will be cal culsted.

Analysis of secondary oulomme

I the secondary analyss, the same analytical method will
b wsed s inthe primsry anabsis for esch best soom (math-
ematics and bnguages) and de contineoes outoomes o
BML sleeping howrs, 20m shuttle ron, esch element of the
Hanker test, side-in-ade movement, and each S00) soome
for el e lth, We will wse mised-elTects logistic mgns-
son for bimary data. The covariate of this model i alsa the
same as in the primary amahsis, Althosgh the frequency of
exercive and plaving aulside howrs constitute ordered data,
theey wll bee commverted into binary data wdng a cubod in the
seciredary amalysis The cutall of the freguency of exencise
will e bebween “1-2 days” and 34 days”, plaving oulside
heimers weill b between "3 min-59 min”™ and “&) min-11%
min”, Smee de analves of the secomndary outeomes is the ex-
ploratory evaluation, we will not adjust for the multiplicity
of statistical testing.

In the amalysis of cognitive Rmction wbng the Flanker
test, participants wha Gl w0 reach a commect rate of 50%
will ke excluded on the asmumplion that they do not
understand the test

In this dudy, any impulation will noet be perisoned Lo
migming daty de to Lot padicipants or impedfect data ool
lection. The data will be amabyeed wwing STATA V131
ETATANC 131 for Mae, STATA Corp, Lakewsy Drive
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College Station, Texas), SAS Software 9.4 (SAS Inc, Cary,
MC, USA), and SPSS datistics V1900 ([BM SPS5 Statistics
For "Windowes, [BM Conp, Armonk, Mew Yodk).

Subgroug analysis

The effect of the intervention will be further anahed wing
four & aralyses. The fist subgroup analyss will
fovews o the loscation of the schools (wriban and non-ecban
areasy, the second on gender and the third on baseline
physical fitness performance wsing the median score ona
Zibn shustthe run. The fourth ssbgroup analysis will focus
on baseling scademic achievement wsing the total scom o
the mational year-end samination in May 2017 and the
median soore. The Bih abgroup analysis will be done after
excheding participants whose comect rate on the Flanker
pesl i beloow B0 at either the baseline or endline surveys

Other additional analysis

An sdditional analysds will be done after adjusting the
sample sire of each clesier o a cerain mumber. The
mumber will be decided scconding to the number of
participants in the smallest cluster.

Discussion

This paper is a study protocol for a clester- RCT o asses
the effectivenes of exerciie inlervenlion on academic
achievement, cognitive function, and physcal and mental
health among school-age children in Mongolia. The inter-
vention program combines exercise and muosic and was
designed for use with an educational curiculem already
filled with many subjecis and activities

M ikt rvg
Althinegh this stsdy is an intervention tral, the intervention
is ot considered to be imasive. Thus, no data monitoring
commities or suditing will be needed. To ersure compliance
with the intervention program, an RA will be asigned to
each primary schaol in the intervention am o take charge
of maonitoring and will be responsble for biweekly repors
on the progress of the stedy incheding the Fegquency of the
inbervenibion al the regective school Resarches
bosth i Maongalia and Japan will discus the progress of the
shady and ises o be addresed via Skype on a biwesldy
beasis in addition o feguent e-mail communication.

Risks, burdens, and benefits

Thee intervention program will consist of high intensity inter-
val training. However, the physical streses induced by the
intervention, awh as an increse in megpicalory e, heart
rate, and sweating, am atamed to Gl within the mange of
el physical activity and o require a briel recovery lime,
given appropriste rest and hydrtion. In the pilol sudy, we
corfimmed that the mting of perceived axertion (RPE) wing
the Borg Rating of Perceived Exertion Scale nommalired after

Page 6af3

the intervention. [#1] The Eihical Guidelines for Medical
and Health Ressarch wvalving Human Subjedts in Japan
hawe alsn assessed the imervention planned e this shady,
which is very dmilar 1o the plhysical Gtres Dencbion bes wed
in Japanee schools, 1o be non-imasive. Based on these as-
semments, the exercite mgimen planned R this shedy i not
corsidersd i be harmbisl to the i

Pror o the commencement of the study, local -
seanchers and teachers will be instroced in appropriate
and smale practices for avoiding the rsk of medical emer-
gencies during the implementation of the intervention
The burden of respomding to the quesionnaire will fall
b the parents or guardians of the participants, while the
participants will have the burden of undergoing the cog-
nitive function ted. This pari of the study will provide
iy direct benalit o the paic panls.

Maodification and inguiry

Any maodification or inguiry regarding the study will be
communicated through the Department of Health Policy
al the Matiormal Center for Child Health and Develop-
ment. During the study pedod, a masearch office will be
opened ot the MNIPE. [nguides from Mongolia will be
gathered at the reseanch office and processed by the De-
partment of Health Policy at the Matiomal Center for
Child Health and Development.

Confidentiality

The persomal data incleding school information, clhas,
mame, social scurity mumber, el contained in ihe con-
senl forms will be stored at the MNIPE. All data will be
anonymized wing a ressanch [0 number when they are
entered into a computer for stomge. The research [D
and corresponding table will be stored at the MNIPE

Paxest trial care

If the sty demmsirates no negative effecis, school
teachers and children in the control groups will be
taght the exercise program by the RAs after the study.

Dissemination policy
The resulis of this study will be diseminated o profes-
siomals and organizations in eduction and shared pub-
licly throughout Mongolia. The study Bndings will als
e disseminated al peer reviewed scentific joumal and
presented al intemational conferences and oom e noes
in [apan, Mongolia, and other countries.

B e O
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OCOBEEHHOCTH B3AHMOCBAIEA MEATY
MOP®0.TOTHYECKHMH MPH3HAKAMH, ®YHKITHOHA ThHBIM H
NAPAKTEPHCTHEAMH H MOKA3ZATETAMHA €H3HYECKOH
HOITrOTOBJIEHHOCTH CIIOPTCMEHOB MOHIOTHH

JIXareacypse f}'ﬂ.:mndaa'_ Tomaea E. 3., Koummccapopa E. H™
'$IBEOV BO «Poccuiichti 20cydapemeeHHEll VHUSEPCUmMEm UIIHEcKoll Ky Ismype,
) cnopma, Motodexcy u mypussa (T IHTOTHSR) s, Mockea, Poccus
“@IEOV BO wCanxm-Ilemepiypacruil cocydapomsentisill HeoummpuHeckull Meduyuneru
yHusgpcumenty Munzopasa Pocoum, Cavxm-Ilemepéypz, Poccus

O6cnenosan 18] coopreses Brlcokol FBamHgExamsE Mosroms, y KoTOpsX Ha oC-
HOBE METONOE MHEOTOMEPHOH CTATHCTHEH IOMyIeHE MOJEIH B3ZNMOCERISH MeETy Mopdo-
$VEFIHOHATBHEIME TPH3HAKAMHE H D0KA3aTeTAME $H3HTecKoH DOITOTORISHHOCTH, IT0 CBH-

IETEMBCTBYET O TerHOH B3aMMOCEAIH PAIIHTHED CHCTEM OPTAaHHEIMA B {tlﬂ].‘.ll:[ﬂ'FﬂBE.EE:H IEH-
TATeNbHRIY KA9eCTE.

Hmoueerie caosa. KoMNOHEHMHOZG cOCHMASA MEN, MOOSTLHLE XAPAKMEPUCHUKY Mopgho-
@VHEUOHITLHO ROG2OMOSTERROCT CHOPMCMENOS.

Features of relationships between morpholegical features, functional characteristics and ind:-
cators of physical preparation of athletes of Mongolia
Lhagwasuren Gundegmaa, Godma E. Z., Komussarova E. N.
"Bussian State University of Physical Education, Sport, Youth and Tourism (SCOLIPE),
Moscow, Bnssia
*Saint-Petersburg State Pediatric Medical University, Saint-Petersburg, Russia

181 athletes of lugh quabfication of Mongolia were examined  from which on the ba-
s15 of methods of multivanate statistics models of relations between morphofinctional traits
and mdicators of physical fitness were obtamed, which testifies to close connection of various
systems of organism in formation of motor qualities.
Eeywords: component of body compaosition, model characteristics of merphefimctional struc-
fure of athletes, Mongolia.

Beeizenne. MHoroneTHER nmponecce QHIHIECKOr0 BOCIHTAHHA YCIEOIHO
OCYIIECTRIAETCA, B YaCTHOCTH, IPH VCAOBHH TINATEIBHOIC Y9€Ta BO3PAaCcTHEIX
OCODEHHOCTEH PAZBHTHA YUENOBEKA H CHEOHQHEH €T0 TEMOCTOMEeHHT, SBIIAH-
IHXCA OpeMeToM H3VIeHHT AHATOMHEH H OHOIOTHYeCKOH aHTPOIOIOTHE. K OH-
TpoIE 3P GEeKTHEHOCTH TPEHHPOBOIHELY [IPOLECCOR HAPATY ¢ H3VIEHHEM (HIH-
9eCKOH H QVHIIHOHAIEHOH NOATCTOBIEHHOCTH CIOPTCMEHOB MPEIIOIAracT
TAIGKe BEIABICHHE XApDAaKTEpHCTHEH, BIaHMOCEAIH MeXTy MopdolorHIeckHMH
H $VHEITHOHATEHEMHE MapaMeTpaMH HaHDOMee YCIeIIHEY HHIHEHTOE [1, 2, 49—
6]. Jo cHX mop MATOHIVIEHHBIMH OCTAROTCA OpodieMel QOpMHPOBAHHA MOp-
o VEKITHOHATEHEDN 0CODEHHOCTEH, KOMIIOHEHTHOT'O COCTaBa Tela H QH3IHTe-
CKOH MOATOTORIEHHOCTH CcIopTcMeHOE MoHIomH, X0TH HX aKTyANEHOCTE Ode-
BHIHA. BompocaMH HIVIEHHT HACTEIVEMOCTH QOMBIIHHCTEA MopQodVHEIIHO-
HATEHEIX XAPAKTEPHCTHE, CBOHCTE HEPEHOH CHCTEMEL OBICTPOTEL CHIIEI H BEI-
HOCTTHEOCTH EINEPEEIE 33HATHCE eIlle B KOHIE Npollioro JecaTHneTHs [3, 8-10].
OTcyTCTEHS KOMIUTIEKCHOH OOEHEH COCTOAHHA PAVIHIHEIY GVHEITHA opraHH3Ma

COOPTCMEHOB. £IHHOH MpOrpaMME]l TECTHPVEOIIEX HATPY30K. dparMeHTapHOCTD
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OOCIEIOBAHHH HE COOCOOCTBYEOT MPABHIBHOH OLEHKE MOpQOTOrH9ecKOH H
DVHIITHOHANEHOH MOATOTORIEHHOCTH, 9T0 JEIAeT HEBOIMOMHEDM BEITRIEHHE
OCODEHHOCTEH CIIOPTCMEHOR PAHOH KBAMTH)HEAITHH H CIEOHATHIAMHE HA pas-
HEIX 3TAllaX OATOTORKH IIPH PATHIHOM YVPOEHE TPeHHPOBAHHOCTH.

ens HccnegoBaHHA — pa3padoTaTE MOIE/EHEIE XAPAKTEPHCTHEH Mopho-
D VHIITHOHATEHOH DOITOTORIEHHOCTH V CIOOPTCMEHOE HA PA3HEIN 3TANAX IIOJ-
TOTOBEH [IPH OMPeNeleHAH MOIeTH CHIEHEHITETO CIIOPTCMEHA.

MaTepnan n MeToIBI HeCTeJ0OBAHNA. [[19 JOCTHAEHHA MOCTARICHHOH
memH obcrenoead 181 coopTcMeH BRICOKOH KBEATH(HEAIIHH, HCIIONIEIOBATHCE
CTIeIVIOMHEEe MeTOOE! HOCTIeJOBaHHA. AHTpOMOMeTpHISCKAT mporpava; 30 H3-
MEPHTEIBEHEIX. NpPOIOIBHEIE, MONepedHEle, OOXBATHEIE Pa3Mephl H TOMIIHHA
FHPOBEX CEIagoK (byeak, 1941) 1 12 pac9eTHBIN NpPHIHAKOE (/HHE] CETMEH-
TOE. PAI HHICKCOE), KOMIIOHEHTHBIH COCTAE Tela ¢ MOMOINBE OHOHMIIEJAHCHO-
ro agaTHzaTopa (BHA): 6 ¢vHKIIHOHATEHEIX [IPHIHAKOER. APTEPHATRHOS JABTe-
HHe (AJ]), mynec — HCC, IHHAaMOMETPHA KHCTEH 0DEHX YK, IHKOBAA 00BEMHAT
cropocTh BeLOoxa ([IOCEeImoxa). Al B HCC H3MEpAIH IEKTPOHHEDM TOHO-
sMeTpoM dEpMEl «MBO Digmed 16w (T epuvasmd). [[HHAMOMETPHED KHCTEH PYK
HIMEPATH B KT ¢ MoMomeio JEHaMoMeTpa «JK-50» B «JK-100» poccHEcKoH
dapMEl «HusHeTarmisckHd MegHKo-HHCTpYMEHTANTEEEH 3aBoy. [IpH Hine-
peaEH [IOCERIZOXa (1/MHH) OPHMEHATH MOPTAaTHBHRIH NHEDIOYVMETP
«Sprrometricsy aMepHEAHCKOH dEpMEl Medical equpment Co. Ilegarorageckoe
TeCTHpPOBaHHE (HIEIeCKOH MOITOTORIEHHOCTH EETHOSMATO ONpeIeIcHAE B3PEIB-
HOH CHIEI (IPELHOK C MeCTa), CKOPOCTHOH BREHOCTHBOCTH (0er Ha 1000 M), cH-
TOBOH BEIHOCTTHBOCTH (OT#HMAHHE H NOATATHBAHHEe B 30 ), TOBKOCTH (4en-
HOIHEIA OeT Ha 30 M — 3%10 M), radxocTH (Haw1oH Boepen). Jmd ooeHEH cTe-
IeHH CEAIH MedIy MopdodVEKIHOHATEHEIMH H JBHTATEIEHEIMH Ka9ecTEAMH
cnopTcMeHoE MOHMOMHE OBLT NpoBeIeH MHOKECTBEHHEIH PeTPeCCHOHHEEIH aHA-
ma:. Bee pacdeTsl NpOBOTHIHCE ¢ HCIONEIOEAHHEM MAKETA CTATHCTHYECKHX
mporpan «Statistica 8.0».

PezyaeTaTel 0 OX odcyadenne. [lo peaymeraTad MHOKECTBEHHOIO PEr-
PECCHOHHOTO AHANH3A BRIARISHO, 9T0 CIOCOOHOCTE IPETATh 9eI0BEKA © MECTa
HA JANBHOCTE, KOTOPad ONpeleldeT E3PHIBHYIC CHTY MBI HHAHHAY KOHETHO-
CTeH, H3 BCEX PacCMaTPHBaEMEN Mopodod VEKITHOHATEHEIY TOKAZATEIeH H 110~
KAzaTenell KOMIIOHEHTOE TEMA, CBAIAHA TONEKO C TAKMMH MOKAZATETAMH, KAk
JUTHHA BepXHHY H HHAHHY KOHETHOCTeH, HHISKC JTHHE] HIAHNY KOHETHOCTEH
K pmHe Tena (R=0_765,p<0.000), odxeaT TATHH, 00XEAT OeIep, HHASKC OOXEATA
TATHE H 00XBaTa OeIep. TOINEH MAcChl, H BHEKIETOTHOH FHIKOCTH(R=0.4060,
p<10,003), «IInxoBas odbeMHAd ckopocTs BeLIoXay (R=0.610. p=10.0046)B me-
JI0M HA Ka9ecTEC BIPEIBHOH CHIE] MEIND, DOJOEHTEIEHOE BIHAHHE FMEHT I0-
KAZaTeH UTHHE] HHAHHY KOHEYHOCTEH, 00XBaTa degep, «[IHKOBOH ODBEMHOH
CKOPOCTH EELTONAY, MOKAZATENH TOINEeH Macchl A OTPHUOATENRHO BIHAKT HA
PACcCMATPHBAEMOE KA9eCTEO, MOKAZaTeH LTHHE EEPXHHY KOHeIHOCTeH, 00XEBaT
TAJIHH, HHIEEC 0OXEATa TATHH H OeJep H BHEKICTOTHAT #HIKOCTE. [lo pe3yas-
TaTaM MHOZECTECHHOH PeTPecCHH JpVTHE Mophod VHEIHOHATEHEIE IOKAZATENH
He HMETH JOCTOBEPHO IHATHMOrO EMHAHHA HA JAHHOE KA9ecTEO OPraHHIMA.
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VCTAHORNEHD, IT0 Pe3VIBTATEL TecTa «UemHOIHERI Der 10 M * 3 pazan
CBAZAHE] ¢ TAKHMH nokazarerads (B=0.752, p=20,000), xax oOXBaT TamHHE, THA-
METP JHCTAIBHOH 9acTH IOMEHH, BHPOBAA CEIATKA HA IUIeYe C3AJH, TPAaHCBEp-
JATBHEIH JHAMETP TPy, CArHTTANBEEIH IHAaMeTp IPYAH H IpyIHOH HEOek:. Ha
Pe3VIETATEl TECTA JOBKOCTH «HemHOIHEH Der 10M X 3 paza» OOMOEHTIEIEHOE
BTHAHHE HMEHT BRINENEpeTHCICHHEE NokazatemH (p=0,03), KxpoMe CarHTTATE-
HOT'O JHAMETPA TPVIH, XOTH 3HadeHHe f koaddHImEeHTa oTpHIaTeEHoe. Ha Ka-
GECTEO JIOBKOCTH JOCTOBEPHO MOIOBHTEIEHOE BTHAHHE HMEH0T MOKA3ATEIH 00-
XE3aTa TATHH, JTHAMETP JTHCTATBHOH 9acTH I'OJIEHH, AHPOBAA CEIATEA Ha IUletde
C3ATH, TPAHCEBEP3ANBHEIH H CATHTTATHHEIN JTHAMETPEl [PYIH, TPYIHOH HHIEEC.
Tlo pe3yneTaTaM MHOMECTBEHHOH perpeccHH IpyTHe MopdodyvHEIIHOHATEHEE
MOKAZATETH H MOKA3AaTeTH COCTABA Tella He HMETH JOCTOBREpPHO 3IHATHMOTO
BIHAHHA HA JAHHOE KaTecTED OPTaHHIMA.

[lo peayMETaTOM MHOXKECTECHHOH PETPECCHH JOCTOBEPHO BEIABIECHO, TTO
PE3VIETATEl TecTa CHIOBOH BEIHOCTHEOCTH CEA33aHA ¢ TakHMH [IOKAIATELIMH
(F=0.811. p=10.000), KaK 0OXBAT rpvIH. 0DXBAT IUTe9A B HANPAEEHHH, THAMETD
JHCTATEHOH YACTH IUTeYa, AHPOBAd CEIATEA Ha IUTede C3a0H, Ha AHBOTE H Ha
T'OVIEHH, HHIEKC KOCTHOH CIPYETYpPEL CEeleTHo-MemmedHad Macca (CMM), To-
mag Macca (IMV), poga, BHEKIETOUHAA HHEIKOCTE (BECK), H ocHOBHOH oOMeH
(O0) (F=0_383. p=20.0000), mEKOBaA 00BEMHAA CKOPOCTEH EELIOXA, JHHAMOMET-
pEf opaeol kHcTH (R=0,0695, p=<0,000). Taxm obpazoM, Ha Ka9ecTBO CHIOBOH
BRIHOCIHEOCTH MEIIN OPraHH3IMA, JOCTOBEPHO NOIOAHTEIEHOS EIHAHHE HME-
FOT MOKAZATEH 00XBAT IPYIH, 00XEAT [LTe9A B HAMPTAEHHH, THAMETD THCTATE-
HOH TacTH U843, KHPOBAd CEIATKA HA IUIeTe C3ATH, CKeNeTHO-MEIMeTHAT MaC-
ca (CMM), tomas macca (IM), ocHoBHOH obmeH (O0). mHkoBat odLeMHAA
CKOPOCTE BELIOXA, JHHAMOMETPHA IPABOH KHCTH.

Jarnwdenne. B OenoM. MOEHO OTMETHTE, 9T0 [0 PeIyIRTATAM MHOZE-
CTEEHHOTO PETPeCCHOHHOTD AHATHIA BHIARIEHEl JOCTOBEPHEIE CEAIH MEEIY
MOpdoToTHIeCKEMH IPHIHAKAMHE, ITOKAZATENIAMHE COCTABA TeMA, MOTYVICHHEIMHE
¢ MOMOINBEY MEeToda OHOHMIEIAHCOMETPHE. H QVHEITHOHATEHEIMH XapaKTepH-
CTHEAMH, C OJHOH CTOPOHEL H MOKAZATENAMH (QHIHYECKOH NOATOTORIEHHOCTH,
€ OPYTOH, 9T0 CEHIETENECTEYET O TeCHOH BIaHMOCERIH PAVMHIHEIX CHCTEM Op-
TaHH3IMA B DOpMHEPOBAHHH JEHTATEIRHEIX KATeCTE.
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SPO3M WUHXUN3, CYJANTAAHBI AXIIbIH YP IYH

©H6P 33P3rTOY TAMUPYAbIH BP!EIWIH BYT3L, YUN AXWUINNATAAHbDI
3APUM OHUNOIUUr CYaAJIcCAH AYH

Unmesay: YET[C-uiin BueuiiH mamMup aM4un233Huii apaa 3yliH mIHXUMUUH
apxnazy, ALUYYUC-uiin dokmopanm, XyHuii ux amy W.BAT-3PA3HI

3pdam wurKuN233HUl axbIH youpdaz24uod:

AHazaax yxaaHbl dokmop, npogpeccop ICYXBAT

BuonozuiiH yxaaHsl dokmop, npogheccop C.OHIBULL

Sp0am WUHXUNRIIHUU aXJIIbIH 366J16X:

Buonoazuiin yxaausi dokmop, npogpeccop A.NYPBAJAM

Tynxyyp y2: Bue 6sngpbliH xenkunTt, GantramkunTt, GuoumnegaHc, 3ypx cyaac
aMbCranbiH yin axuwnnaraa.

YHO3cnan: JanxuiiH CNOPTbIH XNKMUIAH OPYMH YEUIH YUT XaHanara Hb ync opoH 6yp
ONUMNbIH MeaanuiH Tenee epcenaexyil eHaep 33partan Tamupyabir 6anTrax cyprant,
AacramKyynanTbiH aprbir WWHXIAX yXaaHbl YHAICNANTai ynam 60noBcpoHryi Gonroxoa
yurnax GanHa.

MaHali OpHbl XyBb, OPYUH YEWAH CMOPTbIH TOPNYYAUAr YHASCHUA TYYyX, COEnbIH
Gasnar eB ynamxnang TyNnryypnaH [O3NXuAH [AaxuHbl XODKNUAH 3y TorTon, uur
XaHanaratai ysanayynaH eepuitH opHbl Gaiiranb, ynupan, Moxron xyHui 6ue 6anapbiH
XODKIMUIAH OHLLNON, CITIraxXyig 30XMLCOH A3BLUMNTAT XyBunbapran apra 3yirasp yaupaad
30xMOH Galryymk aBbsiac YafBapTai Xyyxaj, 3anyyuyyabir WWMDK COHIOH aB4 TOrTMon
CUCTEMTAI XMY33NNYYIDK YP YaaBapbir TErc Xenkyynax Hb HUArMWIAH Waapanaraac ypraHd
rapy GainHa. B4 eHeeruH GuewiiH Tamup, CrOpPTbiH MIPraXunTaH, Aacramkyynard,
Gari, a3M4y, Tamupuma GONOH OKYTHYYAaA 30pUYNCaH CMOPTbiH LMHXIAX yxaaHbl OHON,
apra 3yViH YHO3CNAnTan 3pA3M LUMHXWITIS, CyaanraaHbi GyTaanyya 3apuM CnoprbiH
Tepnyyaaa yrynnaraax 6ainHa.

OpuyMH YeuitH CnopToa eHAep amXKUNTaHi XYPraxwiH Tyng Tamupyabir Gaiura,
Byx Tanaac Hb TerenaepxyynaH 6anTrox waapanaratain 6ereeg YYH33C H3H TIpryyHA
CHUCTEMTaW CMOPThIH CypranT gacramkyynant oM. XyHuin 6ue max6oauiH GyTau, HacHb!
OHLTOMWIAr XaprarnaaH y3aX ONoH XunuiiH 6ue 6anapbiH 60M0BCPONbIH YN axunnaraar
aMXuNTTain sByynHa. TyyH33C ragHa 3HO canbGapbiH OpYMH YEUMH XamruiH uyxan
acyyaan Hb 3KOMOrMAH GONOH HWIAMAM, 3AMIAH 3aCTUitH SIH3 GYPUIAH XY4MH 3YANUIAH
HeneeH fop ecex Oyl ecBep YeuiHX3H, Xyyxaa, 3anyydvyyabiH GuewiH GyTau, yin
aXunnaraaHbl 3apuM OHLMOMMIAH eepunenTuir xonbox cyanax acyydan oM. JHaxXyy
60auT axuna MoHronbiH eHAep 33parTan TamupyabiH GueninH GyTaul, yiin axunnaraaHbl
3apUM OHLYON, Hac, XYWC, 3KOMOrW, CrOPTbIH TOPNMUIAH OHLUON 33par fH3 GYPUIAH XY4UH
3yiANyyaMiiH  HeneeTan yanayynaH cyanax oponanorbir 6ua  dHaxyy cyAanraads
axnaapaa XUIAC3H OM.

CydanzaaHbl 30pun2o: MOHIonbIH ©HAep 33p3arTavt TamupyfblH OuennH 6yTal,
VAN axunnaraaHbl 3apUM OHLNOr Y3yynantyya, 6ue 6anapbiH GaNTramkunTuir cyana
YHINaNT AYrHanT erex, AapaaruiiH YewiH Tamupuabir 6anTraxap wanryyp ysyynant
6onrox.
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Cydanzaanbl 30opunm: JOHIXYY 30pPUNTO0  X3P3NKYYNaXWiltH  Tyna  Aapaax

30pUNTYYAbIr A3BLUYYNN33. YyHA:

1. MoHronbiH eHaep 33parTan TamupyabiH 6uennH 6yTau, yun axunnaraaHsi
y3yynantyyauinr 6ueninH aHtponomeTp, GuonmnenaHcuomMeTpuinH apraap
TOOQOPXONIOX.

2. MoHronblH eHaep 33parTait TaMUpyAbiH YN axunnaraadsl y3yynantyya, 6ue
6anapbIH 6aNTIAMKUNTUIAH TYBLUMHT COPUN TECTUIH apraap TOAOPXONIOX.

3. bBueunn ByTal, yin axunaraaHbl y3yynanTyyaunr xapbuyynaH cyanax, nasnaraa
X3MX33r TOITOOX.

4. CnopTblH ONOH TEPNWIAH TamupyabiH GueninH GyTal, yiin axunnaraaHbl 3apum
OHUJIOr, B6aNTrarmKUNTUIAH 3arBapynansir ye war 6ypT eHaep 33partan TaMmupyabiH
y3yynant Gyxui 3arsapunantai xapbLyynaH 6onoscpyynax.

CydanzaaHnbl x3p3ana2daxyyH 6a apza 3yi: WYYUC-uitH Buo-AC-uitH

OpaamTaguiti 3esnenuiiH xypnbiH 2015 oHbl 04 capbid 29 egpuitH (XypnblH TaMaarnan
Ne14-15/21 (02)) xypnaap cyaanraadbl apra, apradnansir xananuyymk 6arnargcaH apra

apraunanaap cyganraaHbl aXInbir XK rynuaTras.

Cynanraanbl axnbiH Yp AyH: BuaHuii cynanraang cnopTeiH 3ypraaH TepnuitH 341
TaMUPYUH XampargcaHaac apartan 218 TamupumnH, amarTan 123 TamupumH xamparaca.
CynanraaHg xamparacaH TamupyabiH 73% Oyloy 249 TaMupumH CNopTeiH A3 MacTep 6a
TYYH33C A33LU 33par, uonTow Tamupumna 6arHa. (XycHart 1).

XycHart 1
Cynanraanp xamparacaH TaMMpyabiH @pOHXUIA Y3YYNanT

Yayynanr Too XyBb

Xywc Op 218 63.9%
Sm 123 36.1%

CnopTbiH Tepen CarcaH 6embGer 56 16.4%
Boneii6on 53 156.5%

Xen6embGer T2 21.1%

XKyno 6ex 48 14.1%

Yeneert Gex 61 17.9%

Bokc 51 15.0%

33par, uon Il 33par 83 24.3%
| 33par 9 2.6%

[an mactep 88 25.8%

Macrep 85 24.9%

OYXM 67 19.6%

MYT'T 9 2.6%

Huiat 341 100%

Cynanraanj xamparacaH TamupyiblH COPThIH Tepen TyC GypA 3partal aMarTan
TaMnpuug TYYBPUIH XyBb[ XapbLaHryin TaHUyy 6anHa (XycHarT 2).

258



3PAM WUHXWN3, CYAAINTAAHBI AXJIbIH YP IYH

XycHarT 2
CynanraaHp xamparacaH TaMUpYAbIH CNIOPTLIH Tepen Tyc OypmiiH y3yynant
CnopTbiH Tepen 3R Su

Too XyBb Too XyBb
CarcaH 6ember 34 10.0% 22 6.5%
Bonei6on 31 9.1% 22 6.5%
XenBGembGer 53 15.5% 19 5.6%
Xyno 27 7.9% 21 6.2%
Yeneet Gox 42 12.3% 19 5.6%
Bokc 31 9.1% 20 5.9%
Hwiat 218 63.9% 123 36.1%

CnopToop XMYIBMIMACAH XKUNWAT 33Par, LOMTON XapbLyymK y33Xaj CrnopTbiH macTtep
6a TyyHI3C 4331 33p3r, LIONTOWH Tamupuna AyHaaxaap 8+4 xun cnoproop Xu4a3MiacaH
GaiiHa. CnopThiH 33par, Lon Tyc 6ypA XMU33NnacaH XUNWAH AYHIDKUAH XyBb/, anraaran
GaitHa (XycHarT 3).

XycHart 3
TamupuabiH CMOPTOOP XUUYIINMICIH Xyrauaa

Xuu33nnacaH xyrauaa (xwun)

3apar, uon Hyseaun i‘:;::;:"_'r'r XamruiiH ux  XamruiiH 6ara
Il 33par 6 3 16 2
1 3apar 6 4 s 3
Ran mactep 7 4 s ;
Mactep 8 4 20 >
OYXM 1 3 19 >
MyrT 14 . 2 :

AHTpPONOMEeTpWiiH cypanraa: XyHuit GuewidH aHTPOMOMETPUIAH X3aMX33r GuenitH
TOOOPXOi ACHBI @HaTOMWiAH GyTau, ye med, GYNUMHIMAH 3aar 33prasp Togopxonnaor
aHaTOMWIAH LS LyraMyyabir awurnad xawkasr apra 3yiH paryy LUYA-uiH EpeHxwuii
6a copunbiH GuonoruitH xypaanauruiH 1989 oHa GonoecpyynaH 6GartancaH, XYHUA
6UEeniiH  aHTPOMOMOTMIAH  XAMMXUNTYYAUNAT X3MXKXUX apradnanaap Xamxunt XWUAC3H.
BArasp y3yynantyyasac GueniH eHpep, GuenitH XuH, LIBXHWA TOWPOT, BycanxuitH
Toipor, 6apyyH, 3yyH GyranraHbl TOWPOT, rysiHbl TONPOr MEeH ©eXeH AaBXaprbiH X3amkaar
cypanraaHg awwrnacaH Gereeg aarasp Gyx ysyynantyya ayHOoKUAH xysba (P<0.001)
anraaran 6anHa (XycHarT 4)

XycHarT 4
TamupuabiH aHTPONOMETPUIAH Y3YYNanT
AHTpONOMETPHIAH 3'::Taunap-r ag'raunap'r Py
ok e Rynaax Xasannt Rynnws Xazaunt
BuenitH eHgep (MM) 1733.0 84.0 1626.0 78.0 .001*
BuenitH xuH (kr) 729 134 61.6 10.7 .001*
LlaaxHuia Topor (Mm) 926.0 78.0 872.0 67.0 .001*
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BycanxuitH Toipor (Mm) 788.0 81.0 736.0 73.0 .001*

TawaaHe! ToMpor (Mm) 943.0 67.0 935.0 65.0 273

?"’;’V B OyTanraHEITORPOr o554 38.0 275.0 30.0 001*
MM

?"";‘ ByCRnrenL TROF 291.0 40.0 270.0 31.0 .001*
MM

l'ysaiHbI TOWpPOT (MM) 557.0 55.0 555.0 46.0 TJ31*
ean (mm) 10.13 3.9 14.71 45 .001*

*Independent-Samples T test

Carcan GembGer, Boneibon, xenGemGer Hb GarwitH cnopTuiH Tepen 6yloy cnopt
TornoombiH Gynar (180 TamupuuH) xapuH xypo 6Gex, 4eneet Gex, GOKC 33par Hb
raHuaapuuncaH cnopTblH Tepen Gyloy xan3a TynaaHbl 6ynar rax xyeaaH aed yaasr. XapuH
xan3 Tynaaubl Gynart xypo Gex, yeneet Gex, Gokc rax 2 GynarT xyeaagar. 3Araap
X0&p 6YNarT aHTPONOMETPUIAH Y3YYNANTYYAUIT Y33X3[ CNOPT TOrMOOMbIH Gynar GuenitH
OHOPUAH XYBbA, WNYY, Xan3 TynaaHbl 6ynar uaaxHwii Toipor, GapyyH, 3yyH GyranraHbl

Toipor (P<0.001) unyy GaitHa (XycHarT 5)

XycHarT 5
CnopTbiH 2 6yNruiH aHTPONOMETPHUIH Y3YYNanT
T —— CnopT Tornoom Xan3 TynaaH Pyrtra
vavyrsme Ry SeoET e Semiott

Buewiin eHaep (Mm) 1725.0 95.0 1660.0 86.0 .001*
BueniH xuH (kr) 68.8 12.4 68.9 14.8 .981*
LiaaxHuiA Tonpor (Mm) 888.0 73.0 927.0 80.0 .000*
Bycanxuith Toipor (Mm) 764.0 77.0 776.0 87.0 .169*
TawaaHb! Tohpor (Mm) 940.0 63.0 941.0 71.0 .784
BapyyH 6yranraHsi Toipor (Mm) 278.0 33.0 299.0 37.0 .001*
3yyH GyranraHbl Toipor (Mm) 272.0 33.0 296.0 39.0 .001*
lysHbI TORpOr (MMm) 555.0 52.0 557.0 52.0 .638*
ean (mm) 11.79 4.42 11.78 4.94 .986*

*Independent-Samples T tes

Cnopt TornoombiH Tepen Gonox carcaH GemGer, BoneiiGon, xenGembGer 3apar
CMNOPTbIH TEPNUIAr XOOPOHA Hb @HTPOMOMETPWIAH Y3YYNANTYYaWiAr y3axan GueninH eHaep,
KUH, L33)KHUIA TOWPOT, 86XeH AaBxaprbiH AyHAaX y3yynanTyya aasp (P<0.001) anraarait
Gytoy carcaH Gemberuitn Tamupuug Gycapg 2 GarwilH cnopThiH Tepneecee unyy Gaitha

(XycHarT 6).
XycHarT 6
CnopT TOrmooMbiH TAMUPYALIH aHTPONOMETPHUIAH Y3YYNanT
. CarcaH 6embGer BoneiGon XenbGember
AHTpOnOMeTpPUIAH Prrrs
y3yynant ey
AyHpax+Cr.X  fAynpaw+Cr.X  [ynpaw+Cr.X

Buewnitt eHpep (Mm) 17624100 1739186 1686182 .001*

BueniH xuH (kr) 73.4+13.9 69.1+£10.1 65.1£11.7 .001*
7
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Li3axHwii Topor (Mm) 91377 876163 878171 .007*
BycanxuitH Toupor (Mm) 784191 757160 753174 .058*
TawaaHsb! Toipor (Mm) 957168 942456 925161 .017*
BapyyH GyranraHbl *
ToRpor (MM) 284139 274429 275430 AT

m’:; Byrancam Yespar 279139 268128 27132 180"
FyAHbI TOAPOT (MM) 560151 552144 553+51 .619*
oan (mm) 12.91+4.58 11.9843.86 10.79+4.48 .025*

*One-Way ANOVA

Xana TynaaHbl Tepen Gonox Xyao Gex, yeneeT Gex, GOKCWAH CNOPTLIH Tepnuiir
X00pOHA, Hb aHTPOTNOMETPWIAH Y3YYNanTyyawiAr ysaxag 6ueniiH eHaep OONOH ©exeH
[aBxaprblH OyHAaX Y3yynanTtyyasac Bycag 10 ysyynanT A33p XyAo GexuitH Tamupung
unyy (P<0.001) GaitHa (XycHarT 7).

XycHart 7
Xan3 TynaaHb! TaMUpYAbIH aHTPONOMETPHUIAH Y3YYNanT
. Kyao Gex YeneeTt 6ex Bokc
AHTpPONOMETPUNH
yayynant e
Oynaax+Cr.X Oyxpax+Ct.X Oyupax+Crt.X
BuenitH eHaep (Mm) 1679190 164177 1663191 .106*
BueniH XuH (Kr) 74.7£17.5 70.9+13.5 60.8+9.4 .001*
LiaaxHui ToWpor (MM) 956188 94766 874161 .001*
BycanxuiH ToMpor (MM) 798+101 803180 722153 .001*
TawaaHb! ToUpor (MMm) 969+80 948168 907+49 .001*
BapyyH GyranraHbl TOApor (mm) 317138 310+33 270£22 .001*
3yyH GyranraHb! ToApor (mm) 316138 306132 266430 .001*
FysHbI TOWpOr (MM) 575160 567442 529142 .001*
enn (mm) 12.545.94 11.1244.94 11.86+3.8 533"
*One-Way ANOVA

Ayananm: 1.MoHronbiH ©eHAep 33parTain  TamupyabiH GUeniiH  Y3YynanTyyauir
aHTponomeTp, 6MOMMNEHAAHCUOMETPUIH apraap CnopTbIiH Tepen TyC 6ypaap Tap AyHpaa
CMOpT TOFMOOMbIH TaMUpHAbBIr XampyynaH Topopxoirk rapras. Cnopt TOMMOOMbIH
B6yNruitH TamMupumMa AHTPONOMETPUIAH Y3YYNanTa3p eHAep HYpYyTaW, YPT MeUTM, XaBinr
LIKTaW Byloy acTeHUK masruiii 6ue ranbuprtail 6on xan3 TynaaHb GyNrMitH TaMmup4ng
Ham HypyyTai, epreH LdaXx, 2 rapbiH BYNUYUHINIAH X8NKWN caifTal runepcTeHnK MasrmiiH
6ue ranbuprain Gawna. BapyyH, 3yyH rapbiH GyranraHbl TOMPIUIAH X3MX33 Hb rapbliH
XyuTaii WyyA xamaapantai Gyloy xo&p rapbiH GyranraHbl TOMpruiH 3epyy ux Ganx Tycam
2 rapbiH xyy4 eep GaitHa. BuouMnNeHaaHCUOMETPUIAH Cyaanraaraap WA3BXTAA 3CUIAH 33N3X
xyBb Gyloy axunnax yagBapTait acuitH T00, 60ANCHIH CONUNLIOOHBI VHAC3H TYBLUMH Xan3
TynaaHbl TaMup4aan ux BaiHa.

2. TamupugblH YN axunraadbl y3yynant Gyloy avaannbiH Aapaax 3ypx CyAacHbl
yin axwnnaraaHbl [acaH 30Xxuuonsir MapBapabiH COPUNOOp Y39X3A Xan3 Tynaabl
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GynruitH TamupyabiH 96.8% Hb eHaep y3yynanTTai Gaiixag, cnopTt TOrMOOMbIH GYNrniH
TamupuabiH 89.3% eHaep yHanraar aBcaH. Xan3 TynaaHbl TaMupyaaz avaannbiH aapaa
XypaaH XyrauaaHg 3ypx CyAacHbl yWn axwnnaraa gacad 3oxuuox 6anta. bue 6anapbit
YUNPINKUNTUNAH TYBLUMHI33P Y33X34 Xana TynaaHbl 6ynruitH TaMupyna CnopT TOrMOOMbIH
6ynruinH TamupumMpgaac xyd GONMOH ysiH xaTHbl YaHap unyy Gaixap CnopT TOrMOOMbIH
Tamupung Xypa GONMOH TAHLUBAPUIH YaHap xan3 TynaaHbl Tamupygaac unyy 6anHa.
TacBapuitH YaHap 433p ay xonborgon Gyxun snraa UN3PCIHIYM.

3.CnopTbiH Tepen Tyc Byp MeH XyWcaap Hb Xypa, XYY, YSiH XaTaH, TOHUB3P, TACBIPUIH
YaHapbIr MaTeMaTUK CTaTUCTUKNIAH apraap 6onoBCpyymk yp YaasapbiH 3arBapbir rapracaH
Gereep CnopT CnopTbiH Tepen Tyc GypuitH oHunor, AaByy GOMOH Cyn YaHapbIr Xapyynax

60NOMX ONroCOoH.

3eenemu: 1.MOHIonbIH TamMuMpYablH CypranT, 3pA3M LUMHXUNrA3HUA axun 6onoH
cypanraaHbl aXIblH NPAKTUKT X3P3rnaraax cyypb cyaanraa 6onox 60nomxToi.

2.CnopTbiH gacramkyynard HapT 6GaruiiHxaa TamupuubiHxaa yp YaaBapbiH AaByy
Cyn Tanyyabir H3r JOOP XapX WNpYynaxaac ragHa, uaawuvp Cyn OpXWrACOH Yaasapaa
caikpyynax, cyprantblH xeTentepree 3acBap opyynax, ynMmaap amxunT raprax
GONOMXUIAr cyaanraa LWNHXUATA3HWUI YHASCNANTINra3p onrox 60nHo.

3.8Haxyy 3arBapunanbir TammpumMH Tyc OypT raprax, cypranT AacramkyynantaHg
X3P3NKYYNax 6ONOMXTON.
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Morphofunctional Characteristics
of Mongolian Children and Adolescents Living
in Different Ecological Zones

E.Z. Godina', L. Gundegmaa?, and E.Y. Permyakova'

1Anuchin Research Institute and Museum of Anthropolog
State University, Mokhovaya 11, Moscow, 125009, Rust

2Mongolian National Institute of Physical Education, Ikh *
14200, Mongolia

In 2014-2015, 13,477 Mongolian schoolchildren (5833 boys and 7644 girls from different regions of the country), aged 8-1
comprehensive biological study. The program included 50+ anthropometric and anthroposcopic traits. Out of this set, bodily dir
parameters were used for the present paper. Their analysis was carried out among residents of mountain taiga, steppe and desert z
main ecological niches of Mongolia. The urban sample (the best known Mongolian population, which included only subjects born an
was used as a control group. The urban children and adolescents, as well as those living in the in-taiga zone, are ch teri.
values of the parameters. In the capital, these p are mostly affected by the living conditions, which are the best, confirming
studies. At the same time, the stressful urban factors account for higher indicators of the hemodynamic system in urban schc
these characteristics in steppe and desert dwellers results from relatively similar climatic conditions and physical stress patterns.
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B3AMMOCEASL NOKASATENEA MOPOODYHHLHOHANEHOMO
COCTOAHWA M OBLEA ©M3MYECHOA NOArOTOBNEHHOCTH
MOHMONECKHX CNOFTCMEHOE

AcnupauT LWarpap Bat-3poaus’
Kangwpat negaroryeckux Hayx Monvoo Batuausar’
Kauauaar Suonorveckie kayk Jivamneacypad MNywosrmaa®
"HauwmoHaNEHEIR MGy AAPCTESHHEI YHMESPCHTET MEQMLIAHCKON
HaEy'd Monranad, ¥nas-Barop
M oHMONBCKWA MOCy GEPCTESHHEIN YHUBEPCHTET oSpasneaHs,
¥nax-BaTtop
HaUMOHANEHEIR MHCTHTYT EM4ecEni Ky neTy el Modroni,,
¥nan-BaTtop
¥IOKAUDC T96.01:612

Kmoyepkle CAOBA: MOH ONECKRE CIODT M BHK, DHaHYackas
MOEroTOETEHHOCTE, MOPHOdYHKLUHOHANEHOS COCTORHWE, pa-
PSCCHOMH LI a0 2TH3.

Beepeune. B HAcTOAWSS BpemA oCoGyio aKTyanskHOCTE Np#-
ofpetanT npofnemsl B2AMMOCEAZM (fM3amseckol NoOroToRNEH-
HOCTH CNOPTCMEHOE C WX MOPBOody HKLMOHANSHEM COCTORHNEM.

Lens wccnefogadua — ONpefennTh BZaMMOCEAIL NOKA3a-
Tensil MopdodyHELUMOHANEHOMD COCTORHUA W obwel dranye-
CKO#H NOArOTORNEHKOCTIA MOHIONECKHX CNOPTCMEHOR Ha OCHORE
MHOMECTESHHOMND PErPECCHOHHOND aHanK3a.

MeTooMKa ¥ OpraHWIauWa WccnegoeaHua. B paMeax
Hay¥HoH paboTwl Guin oBcnenosaq 181 cnopTcMeH BHICOKOR KEa-
NibHKALMH, 3EHUMAICWWACA eguuobopcTeasi. B xoge wocne-
OOBAHKWA NPHMEHANMCE TecTs obweil duzmyeckol nogroToekm:
«[IpuixoK C mecTas, «Hendouds® Ger — 10 M x 3 pasas, «O0Tam-
MAHWE B YNOpe NeXa Ha pykax 3a 30 cs, «Bar ua 1000 wms.

PeaynuTatel MCCNefoEaHHA W Mx obcysnenmne. Peaynora-
Thi TECTA «/IDBLKOK C MECTa* MOKAZANM, YTO CKOPOCTHO-CHIO0SHE
KB4%2CTEE MMEKT NONOXHMTENLHYID CEAZL CO IHAYSHUAMA ANHHL
HHEHKX KOHeukoCTed (B = 1,151, p=0,42), obxeara Gengep (p=
0,364, p=10,000 ), Towed maccoil (f= 0,194, p= 0,033), nuko-
20# oSLEMHON CKOpOCTH Beaoxa (B=0,439, p=0,022).

Mo peaynetatam TecTa «Hemowe Ger — 10 M x 3 pasas
ELIAENSHO, 4TO K3%SCTEO NOBKOCTH C BRICOKDH CTENaHE0 A0CTO-
pepHocTH (p<0.000) ceRaaH0 C OMaAMETPOM OACTANLHON “acTH
FONEHA M CArvTTaNLHLIM OMaMETROM FPYEH.

Ha pezynbTaTk TecTa CUNOB0R BEIHOCIMEOCTH «OTXMMaNHe B
yrope Mexa Ha pykax 38 30 c» NONOHMTENLHOS BIWAHME OKE36-

M3 NOPTHMEAH PEAAKLNA

CORRELATION OF MORPHOFUNCTIONAL INDICATORS
AND OVERALL PHYSICAL FITHESS OF MONGOLIAN ATHLETES

Posgraduate studant Shagdar Bat-Erdene’
PhD Gonchoo Batisetseg®
PhD Lkhagvasuren Gundegmaa’®
Mongolian Mational University of Medical Sciencas, Ulaanbaatar
“Mongaolian State University of Education, Ulaanbaatar
‘Mongolian Mational Institute of Phiysical Culture, Uleanbaatar

MocTynuna B pagaskwaesn 20.06.2020 r.
AT aHaveHws ofxeata rpyoud (B= 0,423, p = 0,0339), ofxezata
MAE4%a B HANPRKEHHOM COCTORHAA (B = 0,302, p=0,044), ouamea-
Tpa QUCTANLHOR YacTi nneya (p = 5,084, p = 0,014), ckenatho-
MbILEYHOR macce (f= 0,213, p= 0,003), Toweh maccu (f =
0424, p= 0,000, ccrosdoro obmeda (p= 0,378, p = 0,000),
nuxoeod ofbemsol cxopocTr enpoxa (B = 0,201, p = 0,001),
KMCTERoH gueamoMeTpud (B = 0,283, p= 0,009). OTpuyarens-
HOE BNMAHWE HA JaHHOE Ka4eCTED 0Ka3wBaKT macca Tena (fi =
-8,981, p=0,002), vupekc koCTHOW CcTpYETYPH (B=-5,060 p =
0,013).

B Sore wa 1000 M BnABNEHD, YTO CEODOCTHAA BHHOCHW-
BOCTE OPraHvama A0CTOR2PHO CEA2AHA Tonsko C MMT (A= 0,49,
p<0.020), npM4em 3TOT NOKA3ATENL OKA3LIBAST OTPHUATENEHOE
EMHAHKE HA PEIYNLTATE TECTA NP NONOEMTENEHOM Ko2dduL -
euTe B (f= 0,502, p=0,020).

Boigog. PogyneTaThl MHOKSCTESHHOND PEMPECCHOHHOMD aHa-
N33 BHABANK BKNAN PA2NM4HBX CHCTEM OPraHuama B opmMu-
DOEAHKE GHIAMHECKIX KEYECTE CNOPTCMEHOE.

BnarogapHocTe: Pafota BLMONHeHa MpW GHHaH0CBOR moT-
fOopwke rpaduta Mowronscxoro GoHLa HAYKH W TEXHOmOr e Mu -
HHCTEpCTEa OGpE308aHKH, KYIETYDH, Hayk ¥ cnopra Modro-
i [N LY - /OXY/-2017/16).
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Validation of the parent version of the GQ_
Strengths and Difficulties Questionnaire
(SDQ) to screen mental health problems
among school-age children in Mongolia
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Abstract

Background: Child and adalescent mental health probleme are urgent healkth issues in low- and midd ke noome
countries. To promote child and adalescent mental health services, smple validated screening toolks are helpful In
Maongolia, the Strengths and Difficu ftes Questionnaire GO0, an internationally used child and adolescent mental
health soreening tonl for children aged 4-17, was translated but not yet validated. To wse the questioninains
apprapriately, validation 5 necsssany.

Methods: Children at 4th year at elementany school (community samplel and children visited peychiatric outpatient
senice (dinical mmple) were recruited and their parental verson of the 300 was compared. The discriminating
ability of the pasntal wersion of the 500 was examined using Recefver Opearating Characeristics (RO anabysis an
the 500 total dificulties score The area under the ROC curve (ALUC) was used as 3 measure. Cut-off scoe was
determined by normative banding that categarizes children with the highest 10% s0ore range as abnormal and the
second highest 10% as barderine following the onginal method, this cut-off soore was compared with the cut-off
soone candidates with good balance between sensitivity and spedificity wsing ROC analysiz
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[ {Cominued fom previous page)
Results: We included 2301 childen in the community sampke, and 429 chikdren in the clinical sample. Mean age
was A7 years B0 04, range 83-120) amaong the community sample and 104 years (30 18, ange 4.0-17.8 amang
the clinical zample The mean total difficulties score was 129 &0 4.8) among the community sample and 2004 &0

recn mimended.

questionnaing, Soreening, Maongaolia

& 2 amaong the dinical zample. A total of 888% of the community sample and %88% of the dinical ample
arswered the 300 Lking ROC analysis, the AU was 0832 (95% confident interval (80-0085), which meant
mioderate discriminating abiliy. Lsing normatie banding, the borderline cut-off score was 1617 and abnormal
cut-off score was 1920 For cut-off soores of 1617 and 19720 senstivity was 1.9 and 53.8% and speciicty was
785 and 90.5%, respectively. The cut-off scare candidates by ROC analysis were 1617 and 171148

Conclusions: The paental version of the 500 had moderate discriminating ability among Mongolian schoolage
chikden Faor the soreening of mental health problems amang commun ity children, cut-off score of 1647 &

Keywords: Child, Adolescent, Mental health, Low- and middle- income country, The strengths and difficulties

Background

Children and adolescents comprise a third of the world's
population, and 10-20% of them ame considered to suffer
from mental health problems [1, 2]. According to the
Global Bunden of Disease study, mental disorders and
substance wie disorders account for 15-30% of years
lived with disability among young people [3]. Despite the
gmwing burden of diseate and its longlasting conse-
quences beyond childhood and adolescence, them are
significant gaps between need and resource availability,
particularly  in low- and middle-income  countries
[LMICE) where 9% of the wodd's children and adoles-
cents live [1]. Stedies of mental health services anggest
that a small proportion of these with mental health
meeds are receiving care [4-6].

Walid and simple screening instruments can contribute
to the promotion of child and adolescent mental health
services in LMICs in multiple ways. For example, it en-
ables an identification of people with semvice needs at
health care Boilites a5 well as an epidendological sur-
veillance at the populition level.

The Strengths and Dificulties Quetionnaire (SDO) &
a mental health sereening instrument for children and
adolescents aged 4—-17 years old vsed in over 100 coun-
tries incleding LMICs [7-15]. The S0} is extensively
whed in both research and dinical settings a8 it is quick
and eagy to complete and scom hes good pevchometric
properties [16]. For the screening of peychistric disor-
ders, the 500} has been shown to have 39-7T2% s nsitiv-
ity and Te—94% specificity by the borderlineabnormal
cut-off score in other languages [16—18]. Maoreover, it
bas very broad acceptance by non-health prolssomls,
children amd their parents [19]. However, normative
scoring amd pywchometdc properties of the SO have
been extensively msessed predominantly in samples

isanes have been demonstrated. [n different cultural oon-
texis the sme answer may be perceived different ways
mental health terminologies may not be tanshied well
the original cut-off scoms do not work appropriately,
and the onginal Bve-factor strecture may not be epli-
cated [14, 18, 20-23].

Mongelia i a lower middle-income country. The epi-
demiological transition from communicable diseates to
non-communcable disaies B oocurring and mental
health needs are amumed to be high [24]. The Mongo-
lan vemion of the 800} was developed through tramsla-
tion and back-Aranslation and made available on the
afficial website [25) The SD0) is by far the only one
intematiorally wsed mental health screening insd nument
avaibible in Mongolia However, validation of the Mon-
golian vemion of the SD0) has not been conducted yet,
and the intermational cut-off scores, which were origin-
ally the cut-off scores dedved from the UK children,
have been wed. A previouws study in Mongolia demson-
strated that 43% of adolescents were chaifed a2t abnor-
maal by the intemational cut-off score [26). Them is a
strong need for validating the SDO and its cut-off score
in Mongoli.

Therefore, the present study aimed to amalyee the dis-
criminative validity of the parent version of the Mongo-
lian SO) and to define the approprate cut-off scores for
the categories in Mongolia by banding normative data
Previows studies validated the SD0) by various methods
such as comparing the results of the 5D} to other gold
standard questionnaires, to psychiatric diagnosis given
by established strectured diagnostic interviews compar-
ing the results of the SD0) between low- and high-nsk
population. The present study aimed to validate the
S0 by comparing low- and high-rigk population des-
pite the rigk of contamination of children with and with-
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standard screening tools or structured dignostic inter-
views available in Mongolia Appropriate cut-off score
and proven validity of the SD0) are necessary for the ef-
fective use of the SD0} in Mongolia for variows purposes
such as epidemiological surveilbince and dinical needs
amsesament

Method s

Study settings

This study compared two amples o validate the SD0).
These are: (1) a community sample; and (2) a dinieal
sample. The community sample conssted of childmen
recruited from public schools in one district in the cap-
ital city. The dinical sample consisted of children re-
crivited at a pevchistic outpatient service at the
Mational Mental Health Center in Mongolia, which i
the only one specialized service for child and ad olescent
pychiatey in Mongolia, There was no gold standard
questionnaire to oompare with the S0} in Mongolia
[n addition, there were no known groups which consist
only of children with mental disorders and only of chil-
dren withowt mental disorder. Thus, in the present
stdy, we aimed to validate the SD0) through examin-
ing the discrimimting ability of the SD} between a
community sample and dinical sample although there
was a possibility that the community sample might in-
dude children with mental health problems and the
dinical sample might include children without mental
health problem. This method for S00) validity has been
applied in previows studies [27, 28]

Community sample

The commnity sample contisted of pafticipants in a
shindy that evalsated the effectivenss of plysical activity
on academic achieverment and cognitive function among
children in elementary school. The details of this study
are described elewhere [29]. Paticipants were childmn
in their 4th vear at 10 public primasy shools in Sukh-
baatar district, which is one of nine disticis in the cap-
ital city, Ulsanbeatar. Indusion crteria for the original
shdy were (1) attendance at a public school in the
Sukhbaatar district; (2) written consent from parents or
guardiant; and (3) childz age-appropriate literacy in
Maongolian Exdusion critedia were (1) comorbidities or
contraindications prohibiting participation in an exercide
prograny and (2) enrollment in a special needs program.
The population of the district & roughly 10 and 5% of
the popubstion of Ubanbastar and Mongolia, mespect-
ively [30]. The district stretches from wrban city oenter
to pon-urban area where the infrastruciure & not
enough developed so that the sodoeconomical back-
ground of the participants are diverse. There is no ap-
marent difference in terms of pobulation strechume and

Fage 3af 11

residents economic level in this distict compamned with
other districts in Ulaanbaatar [30].

Cllini cal sample

The clinical sample was recruited at the child and ado-
lescent mental health outpatient service at the Mational
Mental Health Center. The Matiomal Mental Healih
Center & a tertiary-level hospital and it is the only one
specialized hospital for mental health in Mongolia Al-
mast all children with severe mental disorders or ingel-
lectual disability in Ulhanbaatar are consdered to visit
this Mational Memtal Health Center.

The inchion criteria were: (1) younger than 20 years
ald; (2) visiting Child and Adolescent Mental Health
Cutpatient Service at the Mational Mental Health Center
between 1st December A8 to 31st March 21% (3)
written consent from parents or guandians; and (4) par-
ents’ or guardians’ literacy in Mongolian. There were no
exclugon criteda Odgimally, this sample was recruited
to validate the S0 a5 well 2 to undestand the global
characteristics of the uwserm, all the target age range
(vounger than 2years okl were recruited. However, in
this analysis, children aged between 4 to 17 years old
were induded in the amalygs due to the target age range
of the SD0).

Measures

Socio-demographic dwmderistics and the SDM) were
obtained from a parent or guardian in both community
and dinical samples. Sodo-demographic damdedstics
incleded age, sex, region, matemal education, family
structure, and howsehold income. Clinical diagnosis was
abtained in the dinical sample.

The strengths and difficulties guestion naine

The SDM) & a 25-item questionnaire for child and ado-
lescent mental healh problems. It & for 4—17-year-old
children and adolescents. It i wsed for dinical asess-
menl, epidemiclogical study and screening of peyehiatric
disorders. The 25-items are answered wsing a 3-point
scale, “certainly true”, “somewhat tree” and “not troe”
and scomd from 0 to 2 points. The items yvield 5 sub-
scale scores that range from O to 10 inclheding: (1) emo-
tiomal  symptoms; (2) condect  symptoms; (3
hyperac tivityl inattention: (4) peer relationdhip problems
and (5) prosocal behavier. Summing emotional, con-
duct, hyperactivity inattention and peer relationship sub-
scale scores vields a total difficulties score that ranges
from O to 4. The SD0) wees cut-off soores that am de-
fined wsing nomiative data banding in thee alegories
nomal (Blth percentle and less), borderline [ #bih-90ih
pemcentle) or abnormal (Sth percentile and mome). The
Mongolian version was obtained from the official web-
site [251
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[n the clinical samyple, clinical diagnosis was made by
cetified pswchiatrists at the hospital according to the
1th revidon of [ntemational Statigical Classification of
Diseases and Related Health Problems (WCD-10) The
diagnosis was obtained by attending consultation or
reviewing medical mecords. The [CD-10 is used comven-
tiomally in Mongolia and wat wsed in the present study.

Siatistical analysis

Descriptive analysis was done for socio-demographic
characteristics. Two samples were compared of il socio-
demographic background. For age, t-test was done. For
other categorical variables, chi-agusare test was done.

Factor structure and internal consistency analyss

Among the community sample, exploratory factor anma-
Iysis [EF A) was perfommed. To decide the numbser of fac-
tors, Minimum  Average Partial (MAP) criterion,
Bayesian Information Crterion [BIC), and the number
of components by paralle] amlysis was wed . When there
were multiple cndidates of factor number, the fctor
namber was determined msessing factor loadings of
each models

Using the factor number determined by the exploma-
tory factor amlysis, McDomlds omega coefficient was
calcubited for the entire S0} and each subscale. Omega
values of 0.7-08 are consdered sufficient and above (L8
are considered good [31, 32].

The S0 & comisted of Gve subscales, Confimatory
factor analysis (CFA) was performed among community
sample to examine the original five-factor strecture. To
evaluate the mode] fit, the Comparmtive Fit Index [CFL),
the Tucker Lewis lndex (TLI) and the Root Mean-
Squame Error of Approsdmation (RMSEA) wen calou-
lated. For TLI and CFL valses lower than 0.9 is contid-
ered a8 lack of fit, 090-09% a5 ressonable At and 0%5-
100 2z good fit [33]. For EMSEA values smaller than
005 is an indicator of good fit, (WS008 i reasonable
it [33].

The analysis was done with lavaan library and psych li-
brary on R wersion 344 [34, 35].

Receiver operating characteri®tic analysis

To validate the SDO), Receiver Operating Characteristic
(BOC) analysis was performmed. ROC cumves are curves
drawn by plotting sensitivity and specificity for all pos-
sible thresholds. The discrimimating shility of the total
difficuliies soome between the community and dinical
samples was msessed by evaluating the area under the
cuve [AUCL The AUC of total difficulties soores wa
calcubibed among the entire samiple, subdividing by sex.
AUC values of 1.0 means perfect discrimimating ability
and AUC valees of (5 means no discriminating ability
at all. Conventiomally, AUC values of 05-07 are
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comnsidered low accuracy, 0709 ame comsidered moder-
ate accuracy and 09-10 ame high accuracy [36]. The
amalyeis wat done with pROC librasy on B wrion 344
[37].

This analysis had an ssumption that the prevalence of
pivchiatric disordes among the dinical sample was sub-
stantially higher than that of the community sample
This amalyss did not lavwe an ssumption tat either
none of the participants in the community sample lad a
pevchiatric disorder or all the padicipants in the dinical
sample had a paychiatric disonder.

Toames the discriminating ability of subscale scoms
AUC of each subscale soome was caloulated.

Although the dinical sample congisted of patients at a
child and adolescent psychiatric outpatient service, some
participants inthe dinical sample might not have a psy-
chiatric disorder. If many in the dinical sample did not
have a peychiatric disorder, it might be difficult to exam-
ine the discrimimating abiity of the SD0). To solve this
problem, a sensitivity amalysis was conducted using the
community sample and a sibample of the dinical sam-
ple paticipants which only induded those with definite
pavchiatric diagnodes.

Cut-off score by normative banding

Momative data for the S0 total difficulties score of
the entire community sample were described. As the efi-
ology of child and adolescent mental health problems
has sex differences, normative data by sex wem also de-
seribed [Supplementary Table 1) [38]. Momuative data of
the 5 subscale soores were described | Supplementary
Table 2).

To determine the original UK version SO cut-off
soores, banding of the nomuative data of the SDO) total
difficulties 200 s was done o divide percentiles into ab-
nomal amd borderline categodes [28]. [n the present
study, the same banding method was applied to the nor-
mative data to determine the cut-off scores of the Mon-
golian vemion

Comparison with the cut-off score candidates by ROC
analysis

The cut-off score by normative banding was compared
with the cut-off score candidates wsing ROC analysis
which has a balance between sensitivity and specificity.
For ROC amalyss, the best cut-off score was analyveed by
two methods: (1) determining the point desest to the
top-defi point of the plot which means perfect discdimin-
ating ability [100% sensitivity and 100% specificity); and
(2} Youden's | statistics which wses the point that ma-
mizes the disdance to the line of no dise oo neting ability
{connecting the point of 100% sensitivity and (% specifi-
city and the point of (% sengtivity and W0% specificity)
[36, 3%, 40]. The candidates from the ROC determned
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cut-off sore were compared with the cut-off score by
normmative banding.

Sendithity and specificity

Though we did not have an assumption that either
the community sample did not induede any partici-
panmts with paychiatric disorders or that the dinical
sample did not indwede any participants  withouwt
peychiatrie disorders, sensitivity, spedficity, positive
likelibhood ratio, and negative likelibood ratio to dis-
crimimate participant’s group (dinical sample oF ooim-
mitnity sample) were calculated for each at-of score
Sensitivity meant the proportion of above threshold
participants in the dinical sample. Specificity meant
the proportion of below threshold children in the
community sample The propofion of children abowve
each cut-of scom wa alulated

Page Saf 1

Results

o Lin Ly Samp e

A total of 20 children were enrolled in met the indu-
sion crteria Mone of the 2309 children met exclusion
crteria. OF 2300 children, 2301 children participated in
the stisdy on physcal activity, academic achievement
and cognitive function (96%) A total of eight children
did not participate because their parents/ guardians did
not provide an informed consent. Data from 23001 chil-
dren were analyzed in this analysis.

Cllirical sample

During the study period 666 children visited the Na-
tiomal Mental Health Center, and 498 participated in the
stisdy [T48%). OF thie, 429 participants were between 4
and 17 years and were incduded in this analysic. Partici-
pant’s fow is presented in Fig. 1.

Children visited child
and adolescent mental
health outpatient
service

N=bob

Excluded
N=168

Mot accompanied by parents
M=54

Included in the survey
N=498

Referrad from child protection
service N=21

Parents’ na literacy in
Margaliarn N=1

Mo consent N=74

Missed contact N=13

Age < 3 years old 61

Age == 1B years old 1
Age missing 7

Included in the analysis
N=429

Fig. 1 Frsapmams in e dinica smple
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Age, sex and sociseconomic factors

The mean age of the community sample was 9.7 years
(5D 04, range B.3-1200 Of all participants, 513%
were male. All communily sample participanis were
living in Ulbianbaatar, 803% were lving in a two-
parent family, 94.0% had 2 mother whose educational
level was upper secondary school or more, and 65.1%
lad houshold income above 7000000 MNT. Mean
age of the clinical sample was 104 wears (5D 38,
range 40-178) and &0.1% were male. Of all dinical
sample participants, 84.5% were living in Ulbanbaatar,
71ir% were living in a two-parent family, 88.2% had a
mather whose educational level was upper secomdary
school or more, and &09% had houshold inoome
above 7000 MNT.

Table 1 Soco-demogranie dharaoesdics of pamicpants

Page 6 af 11

Mean age was higher in the dinical sample (p < 0001}
and the proportion of categories of sex, region, family
strocture, matermal education difered between two sam-
ples [p= 00001, po00l, p<0dl, po000]l respect-
ively). The proportion of categores of howsehold income
did mot differ between two samples (p= 1000 Partici-
pants’ socio-demographic characteristics am presented
in Table 1.

Clini cal diagnosis

The pevchistric diagnoses of the children in the dinical
samiple were 123 [28.7%) with F7: Mental retardation, 74
children (21.0%) with Fi: Disorders of piwhological de-
velopment and 66 [1A7%) with P Behavioral and emo-
tiomal disorders  with onset wssally occurdng in

Community samphe Clinical symple Pvalue
N % N %
Torzl mumbes 2400 49
Lo 0’
Ao 2 .2 e} L5k
Femnae o =0 ’ 99
Mizing oz a
Auge (e ) ar a4 104 18 < A0a1*
o 5 2] 1] E] 2
5= 59 LA 4 4085
1o=14 ans -] ni4 A1)
1519 a o] byl a3
Mizing s a
Regan < Q001
Uanaaar 2400 jieslis] B4k
Ourside Uiaan atr 1] 155
Mizing a 2
Family stuctre < Q001
Twormarer Tl - kel fEiut ] Lo
One-marent 8 4 e f4d
Mo mrent i ] ad Jrin} 4.
Mizing oz 2
Marmal sducaion « 0001
Lower srondary and e m 1] 49 a
Upper secondary and mane 1 Hi awny =R
Mizing A LE!
Househiald noome 100
O M T and lews e EL] 148 LY
TN M T and mame (kL] .1 ] 549
Mizing i 4

* i ek cordored b age of Twe el

NT Meragpiion Tisgele M0 000 MNT v &bt 280 USD ot the sachargs fame in 200 7- 2009
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childhood and adolescence and 76 children (17.7%) were
mising data which induded no psychiairic diagnosis,
not laving determined a diagnesis or had missing
values.

Diserimination between the community and clinical
sample

Among  the community sample, 246  participanis
(BE.9%) answered the SD0). The mean of the total diffi-
culiies score of the community sample was 129 (SD
48y Among the dinical sample, 424 participants (S88%)
angwered the SO0 The mean of the total difficulies
soore of the dinical sample was 2004 (5D 6.2)

Factor structure and internal consistency

The mumber of fBcors was two by MAP, five by BIC,
and four by paralle]l amalyss, When the factor kadings
of each model were examined, four-factor model is in
lime with the original structure better, and 33% of vari-
ance was explined. [n the four-Betor model, emotion
and peer problem subscales ware not distinguished. [n-
termal comsistency was sufficient for the entire S00) but
poor for each subscale by omegs coefficent (the entire
SO 075, conduct subscale 048, hyper activity subscale
a5, emotional sibscale (053, peer relationship subscale
037, and prosocial subscale (L41)

Page Tofm

CFA wat conducted among community sample. CFA
demonstrated a misfit when evaluated by CFl and TLL
(CFL= 073, TL = 0%, but ressonable fit by RMSEA
(BMSEA = 0054 (95500 0.051-0u0546)).

Discrimination between ihe community and clinical
sample

For ROC analysis, the area under the curve (AUC) was
(A2 [95% confidential interval (95% C1) OUBO—0URS). and
the 95% Cl was estimated by the Delong method and
2000 gratified bootstrap replicates and the resulits were
the same (Fig. 2). Distribution bar graph of the total dif-
ficulties scom i presented in Fig 3.

Among nales, the mean total difficulties score was
133 (S0 4.9) in the community sample and 2004 (S0
6.1} in the clinical sample (Supplementary Fig. 10 AUC
wat 081 (95% Cl 078-0.84). Among females, the mean
total dificulties soore was 124 (5D 46) in oommmwmRity
sample and 204 (S0 6.5) in the dinical sample (Supple-
mentary Fig 1) AUC was 084 (95% CI 0.80-0.87). This
meant that the higher mean total difficulties scom in the
clinical smmple was not dee to the higher proportion of
males in the dinical sample.

For each subscale score, AU was caloulated: (1) emo-
tiomal subscale (67 [95% C1 Wad—0.70) (2) condwct sub-
scale 076 (95% O 073079 (3) hyperactivityl
imattention mbseale 074 (95% CL 0O71-057)% (4) peer

Earairity
o4 =1} (13 10
1

a2

I ! I
10 k] 0.6

Fig. 2 ROC curee of tol dfiaulees s
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relationship subscale 078 (95% Cl 0.76-081); and (5)
prosocal subscale 067 (95% Cl 0.64-070).

A total of 350 participants among the clinical sample
had a definite disgnosis of a peychiatric disorder. Using
a subsample of the dinical sample, which only inchsd ed
participants with definite peychiatric diagmosis, AUC of
the total diffiulties score was 082 (99%C1 0B0-0.85),
which was comsigent with the origimal AUC value For
each subscale scome, AUC was caleulated: (1) emotiomnal
subscale 068 (95% C1 0.65-0.71); (2) conduct subscale
074 (95% C1 0.71-0.77) (3) hypemctivity/ inattention
subscale 072 (95% Cl 080075k (4) peer relationship
subseale 078 (95% CLO.75-0.80) and (5) prosocial sub-
scale (U7 (95% C1 063 -0 0] Thete wene similar to the
resulis of the original amabyss.

Cut-off score by normative banding

Among the entire community sample, the cut-off score
between nomal and borderline and between bordedine
and abnormal was 16017 and 1920 respectively. Cut-off
sopres by normative banding were companed to that of
the UK [12]. Cut-off scoms of ailscales ame presented in
Table 2. The cut-off score for the total difficulties soore

Table 2 Mosrative Danding

was 3 points higher tan tat of the UK. The cut-off
soores of emotion, conduct and hypermctivity! imatben-
fion and peer relationship subscales wem 0-2 points
higher than these of the UK. The cut-off score for the
prosocial sibacale was 2 points lower than that of UK.

Momuative data for the 500 total dificulties soore
were demonstrated in Supplementary Table 1. Nomma-
tive data of the five subscale scores weme described in
Supple mentary Talble 2

Comparison with cut-off sore candidates by ROC analysis
For the fird method, the best out-off score was deter-
mined by the point dosest to the topdeft point and was
16/17. Sensitivity was 072 and specificity was 0.78. For
the second method, the Youden method, the cut-off
soore was 17018 Sensitivity was 0067 and specificity was
084 Acconding to the comparison between cut-off
soores by nomative banding and these cut-off score
candidates wing ROC analysis, the cut-off soore of 16/
17 was comsidered to have better balance betwesn sens-
tivity aind specificity tan the cut-of scom of 1920, The
cut-off soore of 19X weighs more on specificity. Thus
the cut-off score of 16017 is comsidered to be a good

Mongolia 1] 5

Hormal Bard erkine Abnonmal Hormal Borderkine Abnormal
Total dificulies sore O=10 a2 1f=19 (1.208) A0-400 §9.550) O=12 iZ21%]) 4=16 2% =40 (959
Emation submcale 0=5 (2055%) G (25%) =10 (2% 0=2 (205%) 4 (F &%) =110 {1 2455
Conduct subsaie Q= ([ FL50) 1 53% 4=10 1L ) D= [ FEd5a) 2 104) 400 12
HymemRc Sy sunTaEs 0= 21 3%) Fi23%) 2=10 §10L48) O=5% §FF2%) G if4%) F=10 {149
Peer mlatorship subsoie O-4 (218 L (224 &=10 {F559% 0= (F208s) 3 {10.2%) 4=-10{11.M%
Prmocal subTae G0 248 L B D= i 5.9%) E=10 L2559 £ 008) D= (10E%)

el ey P L v ol eoes i SO0 ollfci || vl o [ 1 2]
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cut-oif score for the screening of mental health problem
among commvunity childmen in Mongolia.

Sensitivity and specificity

For each cut-off scom, sensitivity, specificity, positive
likelihood ratio, negative likelibood mtic and proportion
of high risk among the community sample were calou-
lated and displaved in Table 3.

Discussion

Summary of resulis

The S0 seore of 2301 community represntative cdhil-
dren and 429 mental health service wer representative
children were compared. The ALUC value of the total dif-
ficulties score was (U2, which means moderate discrim-
inating ability. As for cut-off scores, normative band ing
suggested 16/17 for a cut-0f between normal and bor-
derlime and 1920 for a cut-off between bordedine and
abnormal. Both cut-off scores were thee points higher
than the intermational cut-off scoms The oat-off soore
of 16/17 had good balance between sensitivity and speci-
ficity by ROC amalysis. We recommend a cut-off soore
of 1817 for the screening of mental health problems
among community children. This analysis demonstrated
that the wse of intermational cut-off scores in Mongolia
leads to an over estimation of high risk children

Comparison with previous studies
Previows validation studies of the parental version of the
SO0 has demonstrated ALUC ranges between (066 to
087, which moderated diseriminating ability [13 17, 18,
28, 41]. AUC of the parental version of the Mongolian
ED) wis 0LB2 and comsigtent with previows shusdies. This
suggesded that the parental version of the S0} could be
wsed in Mongolia

EFA suggested a four-factor structum. Four factor
structure was suggested by a study in the Netherlind
[42]. Intermal comsistency was sufficient for the entire
S0 but low for subscales A sydematic review meported
that some studies demonstrated a factor strocture other
than the original five-factor structure or a low intermal
consstency for some subscales [23]. CFA did not show a
good fit for Bve-factor stnscture by CFL and TLL How-
ever, some of the previows godies aleo failed to show

Table 3 indiatos of curof soone candidaes

Indicator Cut-off soone
w17 1w
SensEivity Tew sk
Spedfidy TEY WO
Posizee liedhaod raio 134 Lie
MNegate likedhaod ratio s
Proportion of high risk among community sample 21%% 9%
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five-Factor structure [23]. Hence, the subscales need to
e weed with caution

Cut-off soore

[mtermatiomally, nomative banding has been wed to de-
termine the cut-of score of the SDO. However, ROC
analysis suggested that cut-off scores between borderline
amd abnormal dispropotionately weighed on specificity
rather than sensitivity and fale negatives might be a
problem. Althowgh this sudy suggests a cut-off score of
16/17 for nomal/borderline and 1920 for borderline/
abnormal following the methods of previous stdies
other cut-off scores can als be considered according to
the purpese and nature of the target population. For ex-
ample, if a human maoue o perform an aidesoan ent
for screened childmen is depleted, minimizing false nega-
tive is an important strategy. [n that case, higher cut-off
sonre mist be considened.

Difference from the results of previous surey in
Maongolia

e previows study has wsed the SD0) parental verdon
among Mongolian adolescents [26]. [n the dody, chil-
dren aged 11 to 18 from both Ubsnbastar and outside
Uaanbaatar were included. The mean total difficulties
soore wai 1606 (S0 4.4) by parental repo. This mean
soore was higher than the mean total difficulties score
among the current community sample. The difference in
age range and residential area of the study sample might
explin the difference.

Limitations
The community sample consisted of children attending
the same year at primary school and did aot indode
vounger children or adolescents The community sample
consited of childmen at around 9-10wars old, which is
childhood. Thus, the mental health problems oecurring
in the adolescence i not caplured. [n this study, we wsed
children living in Ulaanbaatar & the community sample
However, the lifestyle of children i very diverse in wrban
and rural aress. As the suggested cut-off scores are
bazed on the normative banding of the community sam-
ple. cut-off scores among different age range samples
amd rural area samples are not confimed. Confirming
them will be a future research focus. [n addition, as the
data collection perod was not year-mund, there might
have been seasomal effects.

[n our sbedy, the community sample might have in-
cleded children with mental health problems and the
clinical sample might have induded children without

meental health problems Regarding the community sam-
ple, if the community sample had exclugvely consisted

of children without mental disonders, the discrindnating
ability would have been higher and we did not
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overestimate the discriminating ability. Simiarly, for the
dinical sample, it did not exdusively consist of children
with mental disondens. However, the sensitivity analvsis
wsing only children with definite paychistric disorder
vielded the same level of disciminating ability. Thus the
present study did not oversstinate the discriminsting
ahility due to the sampling methods

Condusions

The pamental verdon of the 500 demondrated moder-
ate dicriminating abiity among Mongelian school-age
children. The cut-off score between normal and border-
line was 1617 and between borderline and abnomsal
wak 19/ 2. For the screening of mental health problems
among community children, the ost-off score 16/17 &
recommended. The suggested cut-off scom was consid-
erably difierent from the cut-off score used intermation-
ally. If the intermationally wed cut-off score & wed in
Mongolia, specificity would be very low and false posi-
tives would be more likely. Confimation of cut-off score
for early childhood, adolescence, and ruml population
will be a future research focus
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Exercise Intervention for Academic
Achievement Among Children:
A Randomized Controlled Trial

Kenji Takehara, PHD,® Ganchimeg Togoobastar, MO, PhO Akihito Kiuchi, M3c® Bundegmas Lkhagvasuren, PhD,!
Altantsetseg Lhagvasuren, PhD." A Aoki, MO, PR Takemune Fubue M3c® Bat-Erdene Shagdar, MO,
Kazuya Suwabe, PhD° Masashi Mikami, M3¢* Rirtare Meri, MD, PhD," Hidsaki Soya, PhD**

ueJecTives: Physical inactivity is an important health concern worldwide. In this study, we
examined the effects of an exerrise intervention on children’s academic achievement,
cognitive function, physical fitness, and other health-related outcomes.

uerions: We conducted a population-based cluster randomized controlled trial among 2301
fourth-grade students from 10 of 11 public primary schools in 1 district of Ulaanbaatar
between February and December 2018. Schools were allocated to an intervention or control
group with 5 schools each by using urban and mixed residential area stratified block
randomization. The intervention group received a 3-minute high-intensity interval exercise
program that included jumps, squats, and various steps implemented twice weekdy over 10
weeks for 10 to 25 minutes per session. The control group received the usual physical
education class. The primary outcome was academic achievement assessed by scores on the
national examination. A linear mixed-effects model was applied. The difference between
preintervention and post intervention was compared by least-squares means, estimated on
the basiz of the interaction of group, measurement time point, and school location. Only 1
statistician, responsible for the analysis, was blinded.

gesuLrs: Of 2301 students, 2101 {1069 intervention; 1032 control) were included in the
analysis. Intervention group members in an urban area showed an 8.36-point improvement
(95% confidence interval: 6.06 to 10.66) in academic scores when compared with the control
group, whereas those in a mived residential area showed a 9.55-point improvement [95%
confidence interval: 6,58 to 12.51). No intervention-associated injuries were observed.

COMELIESIONS: The exercise program significantly improved children's academic achievement. (!E,
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Phiysical activity interventions
reduce ohesity among schoal-aged
children and adolescents® In
addition, the effects of physical
activity on broader aspects, such as
children's academic achievement
and cognitive function, are
increasingly being reported *—*
Because school education has
focused more on basie literacy amd
numeracy skills and disregarded
physical education, the effects of
physical activity on academic
achievement are gaining attention™*
The effect of physical activity on
children's academic achlevement
and cognitive function has been
investigated in several studies from
high- and upper middle-income
countries.” " Although authors of
systematic reviews have reported
that physical activity positively
affects children's academic
achievermnent and cogaitive function,
meta-analyses have indicated that
streng evidence s still lacking ™"

The World Health Organization
[WHO) provides recommendations on
chilldren’s physical activity for
acquiring physical and paychological
health benefits ™ Establishing
appropriate physical activity habits in
chilldhood and malntaining these into
adulthood can reduce the risk of
morbidity and moertality from
noncommunicable diseases’” Despite
physical activity importance, an
estimated §1% of adolescents are
physically inactive globally." The
WHO has set a 15%, relative reduction
of insufficient physical activity as a
global noncommunicable disexse
target for 20307 Globally, ~90%, of
chilldren live in low- to middle-income
countries (LMICs),™ and the
prevalence of physical inactivity
among adolescents in LMICs i 79%
to 850" Physical Inactivity ks
especially serlous in urban areas ™
Plyy=ical inactivity among children in
LMICs & assoctated with structural
factors, such as lack of indoor and

autdaor play space, load safiety,

security, and air pollution, in rapidly
urhankzing, overcrowded cities.

Schools are among the most
appropriate semings to provide
physical activity intervention for
children in LMICs, where children
have fewer opporiunities for
structured after-school sports
activites and are less exposed o
health information promoting
physical activities outside school ”
Furthermore, at school,
interventions can be delivered
equitably to a large portion of the
school-aged population, including
the socially disadvantaged. High-
intensity interval rraining (HIT) is a
potentally effective method for
physical activity intervention among
children in LMICs regarding its
health benefits and feasibility in
LMICs. HIIT impacts physical fimess,
obesity, and cognitive function
among children.**™ However,
large-scale trials have not been
conducted. HIIT has high feasibility
because it requires only a small
space and short perlods.

Therefore, we hypothesized that a
short HIIT-based physical activity
intervention delivered at school
would improve children's academic
achieverment and other health
outcornes. We examined iis effects
through a population-based cluster
randomized controlled trial (RET).

METHODS

Study Design and Participants

Thiz population-based cluster RCT
was conducted in the Sukhbaatar
Dstrict, Ulaanbaatar, Mongolia, from
February to December 2018, The
study schedule is presented in Fig 1.
The study design and methods are
detailed in the protocal™ The
World Bank classifies Mongolia as a
bvwer middle-income country, with
strong structural factors
contributing to children's plhysical
inactivity.”" Half of the country's

population resides in Ulaanbaatar,
where urbanization is rapld, leaving
limtle space for outdoor play.

We selected 10 of the 11 Sulhbaatar
public elementary schoaols as a
cluster for this study. One ather
school was used for a pilat study
that was used to assess feasibility.

We enrolled all children who met
the following inclusion criteria: (1)
were in fourth grade at one of the
included schoals, (2] had written
consent from parents or guardians,
and (3] were able to speak, read,
and understand Mongolian. The
exclusion criteria were [1) having
comorbidities or contraindications
prohibiting exercise program
participation and [2) attending
spectal-curriculum classes.
Recruitment started February 1,
2018. The school's teachers and
guardians or parents assessed
eligibility before the schools were
randomly assigned. The ethical
comenitiees at the Natlonal Center
for Child Health and Development
(lapan) and the Mongolian Mational
Instinute of Physical Education
(MHNIPE) approved this study.

Consent to particpate was obtained
from all 10 schood directors. Because
the participanis were minors, they
were enrolled after written consent
had been obtained from their
guardian or parents. Informed assent
wis not obtained, but puardians and

parents were encouraged to explain
the study to thelr children.

Randomization and Masking

Stratified block randomization was
used to randomly allocate the 10
cluster schools into the intervention
and control groups. To ensure
balance of secloeconamic status and
lifestyle between the groups, we
considered in the stratification
school lecation (urban and mixed
residential area) and population
size, with a block size of 2. School
lecation is officlally determined by

Dowmloaded from www. aappublications ong/'mews 21 Kolanisy Seiku Invo Kenkyu Center om Ociober 18, 2021
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FIGURE 1

The schedule of enrollment, randomizat ion, alkscation, mtervention, and data coll ecton

the local government and by
subdistrict level ™ Six schools were
in the urban ares; thus, 3 were
randomly assigned to the
intervention group, and the
remaining 3 were assigned to the
control group. Similarly, 4 schools in
the mived residential area were
randomly assigned to these groups
(Fig 2]. The random allocation
sequence was performed with
computer-generated random
nutbers by using B version 332
The participants, schoolteachars,
and data collectors were not blinded
to the intervention assignment. One
researcher (M.M.) performed
masked statistical analyses with raw
data sets using a dummy variable.

Intervention Program

The intervention implementation
comprised 2 phases (Fig 1). In the
preparation phase, which lasted 6
weeks from April to June 2018, the
participants performed ~20-minute
exercise programs aimed at
practicing the movements and
synchronizing them with music. n
the second phase, which lasted 4
weeks from October to November
2018, the participants performed
~10-minute exercise programs
consisting of a 3-minute main
session and stretching. For the rest

PEDIATRICE Volume Pdwmbmyien Feos otmmarsiidhlications org news o Kolantsy Seitku Irvo Kenkyu Center on Ociober 18, 2021

of the class, participants underwent
the normal physical education class.

For the intervention program, we
adopted an HUT-hased exercise
program combined with music. The
program comprised 4 exercize parts
separated by rest intervals. The
exercise parts had various types of
movements intended to improve not
only aeroble fitness but also basic
motor skills. We used music
originally arranged and optimized to
support dynamic and fluid
movement of children. The muste
tempo was gradually increased to
let exercise intensity increase
incrementally. We also added well-
timed cues providing movement
instruction in Mongolkan
(Supplemental [nformation).

Several groups of MNIPE teachers
and research assistants [HAs)
instructed and administered this
intervention program.

Control group participants received
the usual physical education class
conzisting of a 10-minste warm-up
and stretching: 30-minute activities,
such as small-sided team sport
games, for example, baskethall, jump
rope, and throw and catch activities;
and a S-minute cooldown ™" Main
activities were scheduled and
followed the official physical

education curriculum from March to
Movember 2019, Control group
participants recelved the
intervention program from RAs after
the study period.

Outcomes

The primary outcome was academic
achievement, assessed by the
participants’ total mathematics and
Mongolian language scores on the
national examination. The
participants’ scores ranged from O
to 100 points, meaning the total
score for both ranged from O to 200
paints.

The secondary outcomes were the
indiridual mathematics and
Mongolian scores, cognitive function,
the proportion of children with
obesity and overweight, physical
flimess [20-m shotle run, side-to-
shde jumps), lifestyle [sleep,
exercise, hours playing outzide), and
rnental health.

Cognitive functbon was assessed by
using the Flanker test [assessing
inhibltory control of executive
funetion] with an originally designed
application accessed through a
tabler Stimuli appeared on the
sereen for 2 seconds, with 2- to 5-
second Interstimules intervals. The
Flanker effect and the number of
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Flow of the partmipants

correct responses for 50 tashks,
congruent and incongruent, were
evaluated. The Flanker effect was
cabeulaved by subtracting the
response time for Incongruent tasks
from that for congruent tasks.

EMI was caleulated to evaluate the
proportion of children with obesioy
[{=95th percentile] and overweight
[=85th percentile] on the basis of
the WHO and Centers for Digease
Control and Prevention criteria ™
Phyzical fimess was evaluated
through a 20-m shuttle run and
side-to-gide jumps.™" Mental
health was evaluated by using the
Mongolian parental version of the
Strengths and Difficulties
(uestionnaire [SDQ)** The total
difficulties score and subscale scores
[emotonal symptoms, condwct
problems, hyperactivity andfor

imattention, peer relationship
problems, and prosocial belavior])
were calculated.

Sample Size and Statistical Power

Sratistical power was determined
before the trial and exceeded 0.8
when we assumed that the
standardized difference of the
primary outcome was 0.2 the
dropout rate was 5%, and
correlation within the same
individual was 0.6

Statistical Analysis

Individual dara were analyzed
congidering the participant’s group
allocation, regardless of his or her
intervention adherence (intention o
wreat). The intervention effect was
exarmined by using a lingar mixed-
effects model. The Bonferron
method was applied to adjust for

i
4 acheok im
arrs
o plbenyls pssgsed 4 schocls snngred
Averagr and Average and
varmmor of ¢ hmicr varumco of chaier
wrc {mcan = IS, WERD | e = 2158,
B0 = 414) S =
! 1
434 shudenis Jﬁ!m
_’w m
IR T e ]
1
comT
At studers £50 vradents
pamiipatid particzpated.
413 shudenis A0 e
mchaded m [LELTE L N
mienhion-le-rea IR ETFLSEE L0 T2

multiplicity for the primary

oubcome, with a 2-sided significance

level of 025; 95% confidence

imtervals [Cls] were also calculated.
In the secondary analysis, the same

analytical method was performed
for continuows varables. A&
generalized linear mixed-effects
model assuming multdnomial
distribution and a cumulative logit

link was used for categorical data A

generalized linear mixed-effects
model assuming binomial
distribution and a logit link was
used for binary data [eg, physical
activity frequency, hours playing

outside]. A generalized linear mixed-

effects model assuming Polsson
distribution with log link was used
for count data [eg, SIM) scores,
gleeping hours). The covariate set

for these models was planned ta be

the same as the primary analysis
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bt failed o converge Thus, the
models were altered so that the
outcome was postintervention data;
the fixed effects were
preintervention data, group, site,
and the group-zite interaction; and
the random effect was schoal.

Four subgroup analyses were
conducted to examine the
intervention effect in detail. Three
subgroup analyses were performed
to examine the intervention effect
on the primary outcome by
participants’ sex, preintervention
physical fitness, and preintervention
academic achisvement. Another
subgroup analysis was conducted to
consider the Flanker effect and
included participanis with a correct
rate =B0% at both preintervention
and post intervention.

In the secondary and subgroup
analyses, adjustment for multiplicity

of statistical testing was not adopted
because of exploratory evaluation
Mominal P values <05 indicated
statistical significance. No
impuration of mizsing data due to
participant dropout or incomplete
data collection was performed. For
each relevant variable, participants
with no missing values in both pre-
and postintervention data were
included. All statistical analyses
were performed by using 545
software 9.4 [SAS Institute, Inc,
Cary, NC).

RESULTS

The participant flow is shown in Fig 2.
Of the 2309 fourth-grade children,
namne met the exchsion eriteria.
Overall, 2301 agreed to participate
[intervention: 1143; control: 1158)
[Table 1) However, 200 were lost to
follow-up because of school transfers
(intervention: T4; control: 126).
Ultimately, 2101 were included in
the primary and secondary outcome
analyses (intervention: 10&%; control:
1032). The number of participants
per school was 152 to 313 in the

intervention group and 130 oo 280 in
the control growp.

School and participant basic
characteristics by group are
described in Tables 1 and 2. There
were 969 boys [(46.1%] and 908
girls [43.3%) (missing = 223;
106%:). The mean age was 9.7 years
in both the intervention and contral
groups.

Primary Dutcome

At preintervention, the median total
examination scores [frst and third
quaniile scores) among participants
with complete pre- and
postintervention data were as
follosws: the urban area intervention
group scored 176 points (165,
187.75), the urban area control
group scored 175 points (164, 183),
the mixed residential area
intervention group scored 165
paints (147, 180), and the mixed
residential area control group
scored 173 points (153, 177). At
post intervention, the median scores
were 178 (160, 187) for the urban
area intervention group, 170 (150,
182) for the urban area control
group, 167 (152, 182] for the mixed
residential area intervention group,
and 164 [137, 182] for the mixed
residential area control group
(Supplemental Table 4). Regarding
wotal mathematics and Mongolian
score changes (from preintervention
o post intervention]. the mean
differences between the intervention
and control groups were as follows:
the urban area intervention group
showed an 8.36-point greater
improvement than the
corresponding control groug (95%
Cl: 606 to 10.66), whereas the
mixed rezidential area Intervention
group showed a 9.55-point greater
improvement [95% Cl: 658
12.51) [Table 3. The intracluster
correlation coefficient was 0.100
between participanis in the same
cluster and 0.628 between
measurement time points for the

same individeal, both simmilar to the
value assumed from the statistical
power calculation.

Secondary Dutcomes

Individueal Scores

The mean intergroup difference
regarding mathematics score change
was as follows: urban area
intervention group members
showed a 6.17-point greater
improvement than the
corresponding controls (95% CI:
4+.74 to 7.60), whereas mixed
residential area Intervention groug
members showed a 2.71-point
greater improvement [95% Cl- 6.58
to 12.51). For Mongolian, urban area
intervention group members
showed a 2 25-point greater
improvement than the
corresponding contrels (95% CI:
0.99 to 3.51), whereas mixed
residential area intervention groug
members showed a 7.41-point
greater improvement (95% Cl: 5.80
o 9LI0ND).

Body Waight

The odds ratios (OHs) among mixed
residential area participants
classified as having ohesity or
owerwelght were significantdy higher
among the intervention group than
the contral group (OR: 2.97; 95% C1:
1.34 to 6.60); no significant
difference was observed for urban
area participants {OR: 1.84; 95% Cl:
0.84 to 4.02). For the mean
intergroup difference in EMI change,
urban area intervention group
members scored 0.33 higher than
the corresponding contrals (95% CI:
0.18 to 0.48), whersas mixed
residential area intervention groug
members scored 0.33 higher [95%
Cl- 019 to 048]

Phyzical Fitnaas

For the intergroup difference
regarding change in 20-m shuttle
runs, urban area intervention group
members made 1.42 more runs than
the corresponding controls (95% CI:
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TABLE 1 Children Registered and Participated at Each School

Ho. Parficipated Childres/Ro. Regstered Children of Each School (%)

Hrea Intervention Broug Contral Group
Urtan area {3 schools per groupl SSEISET B8 SOTFI0T (100U
167T1ES =23 2321352 (100
TN [ 168/ e {103
Moed residential ares (3 sofoals per grouph IH02S =33y H2/505 HAn
1B&1136 ool 148143 (1IR3
Tatal TI4SIT130 =840 113/ 1128 @85

0235 to 2.48), whereas mixed
residential area intervention group
mernbers made 4.12 more runs
(95% Cl: 300 to 5.25). Regarding
side-to-side jumps, urban area
intervention group members made
3.56 more jumps than the
corresponding controls [95% Cl:
312 to 4.01), whereas mixed
resbdential area intervention group
members made 4.65 more jumps
(95% Cl: 4.08 o 5.21).

Regarding lifestyle, mental health,
and cognitive function, no significant

TABLE 2 Background of Participants

intergroup differences were
abserved. Summary statistics for
each are summarized in
Supplemental Table 4.

Regarding the primary outcome,
subgroup analyses revealed a
significant difference in all
subgroups [Supplemental Table 5).
A trend arose of the difference being
greater among boys, among those in
the lower half for preintervention
physical fitness, and among thoese in
the lower half for preintervention
academic achievement This trend

Irtervertiaon Group Lonbral Group

Age, mean CE00, BT dl BT f0&
Sew, %)

klale 4E1 (311 43H {320)

Female 450 (4830 4449 Wi S

klsssing 128 -1
House Eype, n (%)

Ger ar simple houss ZET (505 T {3440

Apartment E10 (B2 572 {8

(ithers 45 (48] 35 an

klessing 124 1]
Househeld moome, 7 (%]

= 0000 kongokan Tugris® 43 283 415 W4T

=T00001 Mengolan Tugric B30 (T5E) 511 {35.5)

klsszing 135 i}
Maternal education, m (%)

Ho education ta loewer secondamy 32 (58] il ES

Upper s2oondary or vorationad frameng IM 31 326 {333

Colege and more B30 (MLE) 445 (323

klessing 12 nar
Patermal sduzation, w (%]

Less than lower secomdary a7 (44 94 {115}

Upper s2oondary or vocationad traimng S14 (3Tm 373 e

I::tge & more 453 3B M3 WIS

klessing n 4
Siblngs, n (%)

With sablirgs ale (335 ENT {ET 4}

Withaut siblings 157 (.5 108 {1280

klsssing 126 ar

"1 Wongolian Tegrih wad 00008 18 dallers is 28172018

wiag the same for both the urban
and mixed residential areas.
Hegarding the Flanker effect,
subgroup analysis did not reveal any
significant difference [Supplemental
Table 5).

There were no reports of serious
injuries during the study period.
including during the intervention
and data collection.

DISCUSSION

This study's main finding reveals
that an HIIT-based exercise program
improves academic achievement
among Mongolian primary school
students. Simllar improvements
were observed across all
intervention subgroups by sex,
physical fitness, and academic
achievement Risk of childhood
obesity and BMI tended to increase.
Mo significant differences were
observed regarding mental health,
cognitive function, or lifestyle.

The effects of HIIT-based exercise
on academic achlevement may be
greater for children with lower
preintervention academic
achievement, implying that exercize
can reduce inequity amoeng children;
howeever, further studies are
required because our results for
children with higher academic
achlevements may have been
influenced by the national
examination score's celling effect.

The authors of one meta-analysis
reported that physical activities
have statistically positive effects on
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TARIF X Merrmmes

Urban Ares Misesd Hesidenbal Area
Estimate =k H] P Est imate 5E a #H
Primary outoome
Total exmanation score, points B3 L1F BE0E 10 1066 =2 001 223 151 B33 to 1231 == 001
Secondary owttome
Mathematics, ponts BT 01 4.74 fo TED < 0 2T 085 038 fx 453 = 001
Morgoban language ponts 2.7 B4 059 ko 531 < 0 TAZ e 330 f 503 = 001
Biil 055 oor 013 to 048 =2 001 [1F.1] oor 0.4 B 048 == 001
fl:srrg,- or oierweght, odds ratis 184 = OLE4 B 802 IF] 297 = 154 o B6D == 001
20m shuttle nam, fimes 142 054 0%l ko 248 i 412 o 500 G 323 = 001
Sideto-mde jump, times 535 0.2 512 fo &0 < 0 453 o 408 fe 321 = 001
Flanker efect, s oo om 00S o O ] i lied o 0ud Eo OOD n
S0
Total difficelbes soore, rate sy nos 0as o 108 il lm s 086 i 1.03 k1
Emobion subscale score, rabe fik2 ) 0o OE ko 1 i} 105 e 0584 i 111 A4
Condect subscale score, rate 1.0 1] Qe fo 1M 56 101 k] 0AT & 117 52
Hyperactivity sebscale soore, rate nse nos 090 e 108 4 104 ops 08T i 1.13 I
Pezr subsoale score, rate 1 oo4 oa eo 1.1 ] onar ops 024 i 1.06 AT
Prosocml suSscale score, rate m nos 0=l Eo 106 -] 1o s 054 iz 1.0E 25
Sleeping hoars, rate 14 ooz 0897 fo 1.09 T k-] L] 284 f 111 Ao
Fraquency of physical aciviy odds ratio 108 —_— 0o 1.3 38 13 — 021 & 206 n
Flaying oubside howrs, odds rabo 114 _— QUES ko 200 B4 ord — 058 o 1.43 48

— Ol Appbiaiik

anly some constructs of academic
achieverent, mathematics, and
reading." In another, the authors
reported thar dassreom-based
phyzical activity positively impacts
academic achievement when a
progress-monitoring tool is used as
an outcome measure but not when a
national standardized examination is
uged ™ Although the findings of
several well-designed RCTs remain
controversial,™™ the present resulis
add robust evidence regarding the
pusitive effects of physical activity
an acadestie achievement.

We found that the effect size
differed by academic subject
between residential areas. Urban
area participants greatly improved
their mathematics scores (.17
paints in urban area; 2.71 points in
mixed residential area), and mixed
residential area participants greathy
improved their Mongolian language
scores [2.25 points in urban area;
742 points in mixed residential
area) As per a previous meta-
analysis, the effect on each academic

characteristics are required to
amalyze exercise effect differences
on academic sulyjects.

The childhood obesity increase in
this study contradicts findings from
previous literatre.! Our results are
partially explained by the analytical
model’s poor fit while adjusting for
the preintervention covariates. In a
sensitviy analysis, we built a model
that did not adjust for
prelntervention covarkates and
obtained results for urban [OH: 122
[95% Cl: 0.87 to 1.72]) and mixed
residential areas (OR: 1.57 [95% CI:
1.12 to 2.20]). This difference
imiplies that the results are not
robust, especially for mixed
residential areas.

An overview review revealed that
routine physical activity has positive
effects an children's cognitive
function and mental health.
However, in this study, the
intervention did not result in a
significant change. |n this study, we
mainly compared the effecis of the

Flanker rest, conducted in a large
group, may not have been a valid
F A8 LrE,

Within the school context, a trend
has appeared that traditional
academic subjects are prioritized in
curricula, with physical educatbon
being killed to accommaodate;
however, the importance of physical
education is beginning to gain
attention. ™ Our findings suggest
that learning can be enhanced by
exercise, which has the potential to
promote further educational palicy
change.

Previous systematic reviews lave
highlighted a need for well-designed
studies.'*** The current study
meets many recommendations,
Including appropriate randomization
methods, Intervention program
standardization, adequate sample
slze, and application of valid and
reliable measures of academic
achievement Additonally, this soudy
= a population-based study in
socioeconombcally diverse areas;

subject may vary."* Further studies HUT program and the usuwal physical thus, the extrapolability of the
considering participants’ basic education class activities, and the results is high.
FEDIATHICE Volume Pidyibmtied Foob wibtiaiiidblicaions org/news 2 Kobantsy Seitku Irvo Kenkyu Cenier on Ociober 18, 2021 i

290



There are sevaral limitatione. First,
there are 2 types of potential bias:
(1) measurement hias due to
inability to blind the study and [Z)
hias due to missing outcome data
Regarding the former, measurement
of the outcomes was conducted by
persons who knew the goal of the
assignment. Mational examination
test scoring was conducted by
teachers at each school, and RAs
performed data collection regarding
physical fitness and cognitive
function. Regarding the second bias,
the proportion of missing outcome
data wasg 7.0% in the intervention
group and 12.1% in the control
group. The main reason for missing
outcome data was transfers to
schools outside the study area.

Regarding the study design, the
study period included tme windows
during which there may have been
an external factor influence. There
was a 9-month time gap between
preintervention and the start of the
trial postintervention academic
achievernent data collection
However, this would not have
induced artificial effects in the
intervention group because the
randomization was performed just
before the intervention began.

Finally, we did not congidar
participants’ physical activity levels
or the program’s exercise intensity.
Further studies that assess physical
activity using accelerometers and
maxifmuem oygen consumption per
unit time are required to determine
the dose-response relationship
between physical activity amount
and the magnitude of the effect on
academic performance. This will
contribute to uncovering what
aspect of physical activity influences
children's academic achievement

CONCLUSIONS

This is the first cluster RCT to
examine the effects of an HIT-based
exercige program delivered at
schools in a population-based
sefting in a dewveloping country. It
reveals the beneficial effects of the
exercise program for children's
academic achievement and physical
fitness. This evidence contributes to
policy development and social
implementation.
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Abstract

Purpose Lifestyle factors of children and adolescems’ mental health problems are an emerging health isswe in low- and
middle-income countries (LMICs). However, there i a lack of siudizs on lifestyle factors in LMICs. This study examined the
sociocconomic and lifestyle factors associated with mental health problems among school-age children in Mongolia.
Methods A population-based cross-sectional survey was conducted among dth-vear students at public elementary schools in
one district in Ulaanbastar. The Strengths and Difficulties Questionnaire (5D0)) and a self-sdminisrated sociosconomic and
lifizsryle questbonnaine were completed by participants’ guardians. A muoltivariaee logistic regression analysis was performed.
Results Of the 2301 children surveyed, 16594 without missing responses were included in the analysis. The multvariaoe
bgistic regression analysis showed that male gender [adjusted odds ratio (AOR) 164 (1.29-210)). low maternal educa-
tion [ACQR 189 (1. 16-3.05)], short sleep [AOQR 141 {1.10-1_80)], no physical activity [AQR 1.31 (1.03-1.67)), and long
sermen lime (AR 1.53 (1.20-1.94)) were associated with high risk of menal health problems. Low maternal edweation, Low
household income, no physical sctiviry habit, and long screen time were associabed with intemalising problems. Meamwhile,
male gender, low matemal education, and long screen time were associated with extemalizsing problems.

Conchusion The results are consistent with previons studies in high-income countries, indicating that there are globally com-
o sociceconomic and lifestyle risk factors. The findings of this study may help develop a targeted preventive intervention
for high-risk groups, such as sociveconomically disadvantaged groups, as well as a universal preventive intervention to
foster a healthy lifestyle in Mongolia

Keywords Child and adolescent mental health - Developing country - Socioeconomic factor - Pliysical activity - Screen
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Introduction

Children's and adolescents’ mental health is an impor-
tant health issue. Globally, about 10-20% of children and
adolescents experience some form of mental health prob-
lem [1]. In low-middle-income conniries (LMICs), where
about 9 of the child population in the world reside [2],
it has been estimaied that 13.2-2001% of years lived with
disability among children under 20 vears of age was atirib-
utable to mental disorders and 0.4-1.1% w substance use
disorder in 2009 [3]. As childhood mental health problems
can lead o lasting social and professional impairment,
the prevention, detection, and weamment of mental health
problems in children and adolescents are important [4).

In addition i basic socioeconomic risk factors [ 3], the
influence of a modern lifestyle on children's mental health
is gaining amention. With lifestyles becoming more mod-
ernised, children are spending less time on physical activi-
ties and more time on sedentary activities, especially those
imvolving digital devices (screen time). A day consists of
sleep time, sedentary time, and varions intensity physical
activities. Moreover, due 1o the lifestyle changes brought
about by the COVID-19 pandemic, more atteniion is being
paid 1o the influence of modernised lifestyles on children’s
and sdolescenis’ mental health [, 7). Systematic reviews
have shown thar physical inactivity has association with
depression and anxiety among children and adolescents
[#]. and thar screen time is associated with depression
amang children and adolescents |9, 10]. Some sindies
demonsirated that long screen time canses atteniion prob-
lems among children [11, 12]. One merz-analysis reporied
that sleep loss is associated with depression [13). Accord-
ing 1o another systematic review, physical insctiviry, long
sedentary time and short sleep together pose higher risk
on children's and adolescents” depression [ 14). Consider-
img the various risks as a result of lifestyle behaviowrs,
the World Health Organization recommends increasing
physical activities, reducing sedentary time—especially
screen time—among children, and initiating natonal plan
o promoie these healthy habits in each counry [15]. Can-
ada and Ausiralia developed 24-h movement guidelines
and recommend &0 min or more of moderate o vigorous
physical activity per day, no more than 120 min of leisune
sereen me per day, and 9—11 b of sleep for children aged
513 years [16, 17]. However, most countries that have
implemented national policies o address lifestyle changes
among children are high-income countries {HICs).

In LMICs. where epidemiological ransition is occur-
ring, the impact of children’s and adolescems” mental
health problems incloding paychological developmental
problems is increasing. However, it is known that child
and adolescent mental healih problems have been severely
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underserved in most LMICs [18]. Untreated mental health
problems among children and youth in LMICs have long-
term effects such as poor academic anainment, lost produc-
tivity. and chronic disability in adulthood and olumanely
hinder development st the national level [18). Understand-
ing the risk factors for mental health and behavioural prob-
lems is highly beneficial as it helps develop and implerment
preventive interventions [ 19, 20]. However, even basic
socioeconomic risk factors have not been fully investi-
gated in LMICs. Several siudies conducted in LMICs
have suggested an association berween low socioeconomic
status (e.g. low maternal edocation and one-parent fam-
ily} and children’s mental health and behavioural prob-
lems [21-25]. Regarding lifesiyle factors, analyses of the
Global school-based Smdent Health Survey revealed thar
long sedentary time increases the odds of depressive and
ansiety sympioms among adolescents from LMICs [26,
27]. Mevertheless, very few sindies have investigated the
association berween lifesivle factors and mental health
uzing a valid assessment ool [28, 29]. To promote child
and adolescent mental health in LMICs, there is a need w
elucidare whether there exist similar basic risk factors and
similar preventive sirategies are applicable in LMICs com-
pared w HICs. Considering the obvious lack of evidence,
maore studies of basic child and adolescent mental health
risk factors are needed in LMICs.

There is a pawcity of studies periaining o mental health
and its associated factors among children and adolescenis
in Mongolia. Thuos, this study aimed (o idennfy the socio-
economic and lifestyle factors associated with childeen’s
mental health problems, wsing data from a population-hased
sudy on school-age children in the capital city of Mongo-
liz. Children's mental health was assessed using a validated
mental health sereening tool, and their sociosconomic fac-
tors, physical activity time, screen time, and sleep duration
were analysed to determing their sssociation with children's
mental health. In addition to contribuiing 1o the Mongolian
health policy, this study sought o contribute to the liersiune
on child and sdolescent mental health in LMICs—panticu-
larly countries where the epidemiological transition is oceur-
ring—by accumulating evidence.

Methaods
Study design

This is a cross-sectional analysis. Wi analysed a part of the
data from a randomized controlled trial to examine the effec-
tiveness of exercise imervention for academic achievement,
cognitive function, and physical health among children in
Mongolia, which was conducied by our research team in
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2018, Derails of the study methodology snd resalts ane pro-
vided elkewhere [30, 31).

Study setting

The orginal randomised contealled trial (RCT) was con-
ducted inthe Sukhbaatar distract of Ulaanbastar, the capital
city of Mongolia. Mongolia is a lower-middle-income and
former communist country in Western Pacific Asia with a
population of approximately 3.1 700000 people [32]. The
country has already developed a primary healthcare
and a social insurance system. and the health standards of
Mongolian people are above the average levels compared o
the health standards of citizens of countries with a similar
economic level [33). Mental health peeds are considered o
be high aceording to previous surveys that reported that a
considerable proporion of children and young people have
ental health concerns [34-36). To date, only one risk fac-
tor analysis has been performed in Mongolia, and it revealed
a strong association between family factors {e.g. maternal
depression and children's behavioural problemy and mental
health among young childeen in a rural area [35].

The capital city, Ulaanbaatar, is the main culiural, indus-
trial and administrative cendre of the country, whene al st
half of the country's population resides. It has nine dis-
tricts with no distinct differences in administration, socio-
economic conditions, health, and cultural factors among
inhabitants. The population of the Sukhbaatar district rep-
resents roughly 104 of the population of Ulsanbaatar [37].

Study population

Participants in this sudy were the participants of a baseline
survey of the original RCT. The orginal RCT recroited all
fourth-year students from 10 of the 11 poablic elementary
schools in the district (one school participated in the pilot
phase) and examined the effectivenzss of a shor exercise
programime on their achievement at the national examina-
tion in a |0-month follow up. Inclusion criteria wene: (1)
attendance at one of the 10 schools that participated in the
siudy: (2) written consent from parents/guardians; and (3)
age-appropriate Mongolian literacy. Exclusion criteria were
[ 1y presence of comaorbidities or contraindications prohibit-
ing participation in an exercise programme; and {2) enrol-
ment in a special needs programme. In Mongolia, inclu-
sive education for children with special needs is provided
in mainstrearn schools. Children with mild disabilines who
are diagnosed by doctors are enrolled in the regular pro-
gramme. Those who have severe disabilities are enrolled in
special schools. Howeser, dropout rate among children with
disabilities is high due to inadequate school resounce [35].
This study was approved by the ethical comminee at
Mational Center for Child Health and Development, Tokyo,

Tapan {Mumber 154 1) and the Mongolian Mational Institute
for Physical Edvcation, Ulaanbastar, Mongolia (Mumber
238).

Writen consent was obtained from the primary guardians
prior to the original RCT. Ressarchers encouraged guardians
o explain the stady o their children, but informed assent
was nol obizined from the children.

Measures

Demographic. socioeconomae, and lifestyle factors were col-
bected wsing a self-administered questionnaire distributed 1o
the participants’ guardians. Mental health was measured
using the parental version of the SDO) [30-42].

Socioeconomic factors

The socioeconomic factors included living area, family
structure, maternal education, and household income. Liv-
ing area was a binary variable: (1) orban area and (2) non-
urban anea (i.e., infrasirocture is less developed), according
i thie administrative category of the school location. Fam-
ily structure had two categories: (1) two-parent famdly, and
(2} one-parent'no-parent family. Maternal education was
reasured as the highest level that the mother achieved and
converted into a binary variable: (1) low education (lower
secondary education or less, 9 years and bess) and (2) mid-
dle o high education {upper secondary education and more,
10 years and more). Household income was caegorised
into eight groups and converted into binary variable: (1)
bow imcome and (2) middle vo high income. Low income
was determined by the threshold of 700,000 Mongolian
Tugrik (MNT) per month, which was equal w aboat USD
B0 in 2008, when this study was conducted [37]. Accoed-
ing to the Mongolian national statistics, the proportion of
households whose household income was below T00000
BMNT was 23.9% in Ulasnbastar in 3019 and closest o the
poverty headeoant (25.9%) in Ulasnbaatsr i 2008 [37, 43].

Lifestyle factors

Lifesple factors were selected according to 24-h movement
guidelines from Canada and Australia [ 16, 17] and sleep,
physical activity, and screen fme were included. Sleep was
measured by sleep hours and converted inio two catego-
ries by the guideline recommendation |16, 17]: (1) shor
sleep (less than nine hours per day), and (2) recommended
sleep and more {nine hours per day and more). Physi-
cal activity was measured by the frequency of children's
mderate (o vigorous physical actvity (physical scivity
that causes the child to sweat and breathe hander) besides
physical education classes. Frequency of moderste to vigor-
ous physical activity was grouped into five categories and
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converted to two categories: (1) not engaging in physical
activity (less than once per week), and (2) engaging in physi-
cal activity (once or more per week). The reason for measur-
ing the frequency of moderate o vigosous physical activiry
per week o indicate exercize habit was based on the general
trend of Mongolian children being physically inactive due
o urbanisation, air pollution, and severe winter coldness.
Global School-based Smudent Health Survey in 2013 dem-
onsrated that 25.2% of school children were engaged in the
recommended level of physical activity, which was one hour
of moderate physical activity per day |36, 44].

Screen time was grouped ino five categories and con-
veried o two calegories according wo the guideline recom-
mendation | 16, 17]: (1) recommended screen time (less than
2 h per day). and {2) long screen time {2 b and more per
day).

Mental health

The SD0) has been widely used in inernational studies to
serzen a range of behavioural problems among children and
adolescents aged 4—17 years. The SDO) consisis of 25 sim-
ple questions on strengths and difficulies across four dif-
ficulty subscabes: { 1) emotion, (2) conduct. {(3) hyperactiv-
ity. and {4) peer problems, as well as one strength subscale.
Summing the four difficulty subscale scores yields the wotal
difficulties seore; summing emotion and peer problems sub-
seales yields the internalising score; and summing conduct
and hyperactivity subscales yields the exiernalising score
[45]. Using these scores. the levels of risk were categorised
a5 abnormal, borderline, and normal by the normative band-
ing that categorizes children with the highest 10% score
range a5 abnormal and the second highest 10 as bonderline
following the original method [41]. The SD) has already
been validated in Mongolia by a previous stody thai com-
pared a community populaiion (the same sudy population
a4 this stady ) and a clinical population comprising patients
at a child and adolescent paychiatric ourpatient service an the
Mational Mental Health Center [42). In this stady, mental
health problems were assessed using the SDO) votal difficul-
ties score, internalising score, and externalising score. This
sudy adopizd a wial difficulties cut-off score for borderline,
which was recommended for the screening of communiry
children in the previous study [42]. The eut-off scores for
internalising and externalizsing behaviours were determined
by the same level of normative banding—categorizing par-
ticipants above the S0th percentile as high risk. Using these
cut-off seores, the otal difficulties seore, internalising score,
and externalising score wene converted into a binary vari-
able: (1) high risk {total difficulties score of 17 or higher,
internalising/externalising score above Bth percentile):; and
(2) low risk (total difficulties score of 16 or lower, inter-
nalizing/exiernalising score below B0th perceniile). Each
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subscale was mot used due o their poor fit to the five-factor
musilel i the Mongolian context [42].

Statistical analysis
Descriptive analysis

The participanis” socioeconomic variahles were descrip-
tively analysed and compared between parscipants with and
without mdssing values among the explanatory variables and
the SDC), o address any selaction bias. For age, a riest was
performed. For variables other than age, a chi-squared pesg
was performed. Among participants without missing valwes,
explanatory variables werne companed between high-rigk and
low-risk participanis. All the explanatory variables wepe car-
egorical vanables, and a chi-squared test was performed.
The S} wial difficulties score, inernalizsing score, and
externalizing scores were descriptively analysed.

Normative banding of internalising and extemalising
SCOTes

Mormative distribution tables for the internalising and exier-
nalising score were created. The cut-off scores were set
around the 80th percentile level so that the highest 2006 was
categorised as high-risk. which is eguivalent 1o the cut-off
of the wotal difficulties score in Mongolia.

Logistic regression analysis

The explanatory variables included in the logistic regres-
sion analysis comprised gender, living area. family struc-
ure, maternal education, household income, sleep, physi-
cal sctivity, and screen time. Reference categories were
as follows: gender: female; living area: urban area; fanily
siruciure: two-parent family: maternal edecation: middle o
high edwcation; household income: middle io high income;
sheep: recommended sleep; physical activity: engaging in
phiysical activity, and screen time: recommended screen
time. As the panicipants were sudents of the same year in
elementary school and because their age was considersd 1o
be virmnally the same, age was not incloded as an explana-
tory variable. The dependent variable was high-risk of
mental health problems based on the total difficulties scone,
inernalising score, and externalizing score. All the explana-
tory variahles were hypothesized o be associated with the
dependent variable. Thus, a forced entry method was used.
Multicollinearity was examined by variance inflation factor

First, the association berween mental health prob-
lems and each explanatory variable was analysed using
a univariate logistic regression analysis, after which the
crude odds ratio was caleulated. Second, the sssociation
between mental health problems and all the explanaiory
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variables was analysed using a moltivanaste logistic regres-
sipn analysis, after which the adjusted odds ratio was calcw-
lated. Statistical significance threshold was set an p=0.05.

Missing valwes were not complemented. Pamicipanis
without missing values in all the explanatory and depend-
ent variables were included in the analysis.

All analyses were conducied using B software, version
Ih

Results
Participants

A potal of 2309 children were enrolled in the 10 schools
participating in the original RCT study. OF these, 2301
children provided consent 1o paricipate. None of them met
the exclusion criteria. OF the 2301 children, 1694 children
(82.8%) did not have any missing values among the SD0Q)
and explanatory variables, hence were included in the logis-
tic regression analysis, One hundeed and fifty-one (1009%)

participants did not answer any item of the self-administened
questionnaire or SDC).

Description of participants

The mean age of the panicipants was 9.7 (5D 0.4), and
1051 (51_3%) participants were male. Other socioeconomic
variablbes are presented in Table 1.

Comparison of participants
with and without missing values

Age and gender did not differ between 1694 participanis
without missing values (73.6%. analysed participants) and
GOT participants with missing values (26.4%. not analysed
participants). Sociceconomic variables, such as living anea,
family structure, matemnal edwcation. and household income,
differed between the rao groups. The groap with missing
values had a larger proportion of individuals with low socio-
ecpnomic status (Table 1). Thuos, a greater nomber of partici-
pants from low socioeconomic groups were excluded from
the analysis.

Table 1 Demographic and

. ; i All participanis Without missing value 'With missing value 7 value"
o ek = 23011 {amalysed participanis) (not anabysed pariici-
of pariicipants and comparizan = 1684 panis)
of participams withow! missing o 07
values and with missing values
R % R % R %
Age (mean/SDp LN e LN e SR oS 013
Gender .36
Male 1m&1 513% a6l SDER 1540 51.7%
Female 55T 48T% 233 45 2% 121 46.5%
Mizzing 53 o 53
Living area < (L]
Lirtam 1415 615% (] el 01 1340 54.4%
Mot-urban BHG ESE L 0% 7 45.6%
Mixsing 0 0 0
Family structure < (L]
Twao-parent lE44 B3R 1414 B32% Pt BE 1%
‘Onenis-parent did 19.7% . I6E% [ 13.9%
Mixsing Pt 0 Pt
Maternal education < (L]
Middle-high 1786 SR 1605 WTR 181 AR %
Liw 1% G0% ] 55% i 1.7
Missing 4z o 4z
Househald incame < (Ll
Middle-high 13149 65.1% (L 5% 15% 47.4%
Low T He% 533 5% 175 516%
Mizzing 14 o 14

“For comparison between participants without and with missing values, a ¢ test was performed for a con-
timaous variable (age), and a ohi-squared test was performed for categorical vanables (vanables other than

age|
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The mean total difficultbes score on the SDE) was 12.9
(53D: 4.9) among participants without missing values and
133 (5D: 4.8) among participants with missing values,
although there was no statistically significant difference.

Results of the 500

Among all participants, the mean total difficulties score was
129 (SD: 4.8). The mean internalising score was 6.7 (3D:
2.9}, and the meean externalising score was 6.2 (SD: 3.2).

Using normative distribution and its Sth-percentilbe level,
a cut-off score of 10 was set for the imernalising score 9
for externalising score. Based on these cut-off scores, of
the 26 participants who answered the SDO), 349 (17.1%)
participants were classified as high risk for internalising,
and 461 {22.5% ) participants were classified as high risk for
externalising. Mormative distribution is presented as Sup-
plementary Table 1.

Of the 440 children who had an SDO) total difficulties
score above the high-risk cut-off score, 245 (55.7%) were
classified as high risk for internalising problems and 308
[ M0.0¢% ) for externalising problems. The distribution of each
geone is presented in Fig. 1.

Multicollinearity

The variant inflatson factor was < 10 between all the explana-
tory variables. The highest was 1,11 between living area and
household income.

Logistic regression analysis
Total difficulties score

A univariate logistic regression analysis and a multivari-
ate logistic regression analysis were performed, using

total difficulties score as an indicator of the presence of a
mental health problem (Table 2). The crude odds ratio for
male gender was 1539 (955%CT 1.26-2.02), 1.39 for non-
urban (P5%CT 110-1.77), 2.07 for low matemal education
(955CT 1.3-3.22), 1.56 for low household income (95% Cl
1.23-1.99), 137 for shorg sbeep (93%C1 1.08-1.74), 1.32 for
not engaging in physical sctivity {95%C1 1.05-1.6T), and
157 for long screen time (953501 1.24-1.99); these wene
statistically significant in the wnivariate analysis. Among
these estimates, male gender, low maternal education,
short sleep, not engaging in physical activity, and long
screen time remained significant in the multivariate logis-
tic regression analysis, The adjusted odds ratio for male
gender was 164 (95%CT 1.29-2.100, 1.89 for low maternal
education (93%CI 1.16-3.03), 141 for shor sleep (95%C1
LI0-1.80), 1.31 for not engaging in physical acrivity
(95%CT 1.03-1.67), and 1.53 for long screen ime (953%C1
1.20-1.94).

Internalising score

A univariate logistic regression analysis and a multivarizbe
logistic regression analysis were performed wsing inter-
nalising score as an indicator of the presence of a mental
health problem (Table 3). The crude odds ratio for low
maternal education was 229 (95%CT 1L40-3.635), 1.91 for
low household income (95%C1 1.46-2.49), 144 for not
engaging in physical activity (93%CI 1.11-1.87), and 1.33
for long screen time (95%CT 1.03-1.73), all of which were
statistically significant in the univariate and muoliivariate
analyses. The adjusted odds ratio for low maternal educa-
tion was 182 (93%CI 1.09-298), 1.72 fior low household
income {93%C1 1.27-231), 1.34 for not engaging in physi-
cal activity (95%C1 1.03-1.75), and 1.37 for long screen
time (P55CT 1.05-1.79).

Total difficulties score Internalising score Externalising score
2 - © - N 2 -
— & - — —
& £ = | £ o |
= = = - c -
E £ E
2 =4 £ o d
£ ] £ E
= = = (=
L L L Li L] L i 1 T 1 I Li i L] 1
1] L] 20 an i ] 10 15 vl ] 5 ik is =0
Scora (01— Booea (-2 Seam (0—20)

Fig.1

Dristribution of SD0) wotal difficulties score, intermalising and exiernalising score. Gray highlight indicates high-risk popalation. The oat-

off score of 17 was weed for sotal difficulties score, 10 for imernalising score, and 9 for externalising soore.
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Table 2 Difference between higherisk and bow-risk population defined by wnial difficulties score with crude and adjusied odds ratios of each

explanziory variahle
Low risk High risk Chi-square  Odds ratio
N{%) ] P yalue Crode (95%C0H Pvalue  Adjosted (95%CT) P value

Gender <Ml

Female GEE (S1L6%) 145 (402F) | 1

Male 65 (4R4%)  216(398F) L5391 26-202) <UL 16 (0 29-2000) < (k001
Living area LK)

LUirhan 76 (GBS TR 209 (5797 | 1

Mon-urhan 45T (34.3%) 1524217 L3901 10=0.77) 001 125091615 e
Family structure 0

Twa-pareni 123 (84.2%) 287 {T9.5%) | 1

Cine-pare nifnos- parent MNOI5E%)  T4(205F) 138 (1.02-1.84) 003 1.2%4093-1.75) i
Muother's education <M

Middle o high I XI5 (95.6%)  3300914%) | 1
Low 35447 3 (RAT) 207130322 <00l LRG{116-3105) ol
Houzzhald income <Ll

Middle ta high S PTE) 29 (B0T7FR) | 1

Liow 391203 142 038.3%) L6 (1.20099)  <OU 130 (098] 72y 06
Bleep Al

Recommended sleep and more BEE (G66%) 214 (393F) | 1

Short sleep 45 (334%) 14T 407F) LAT(108=1.74) 00l DAL= 80) ol
Prysical activity 002

Engaging in physical activity 15T IR (S0.1%) 1 1

Mot engaging in physical activity 572 (420%)  1BD{49.9%) 132 (1L05=1.67) 002 L30{103<1.67) ot
Screen time <{L{H1

Recommended screen time TEL(SR.A% 171 474%) 1 1

Long screen dme S32(41.4%)  190(326%) LT (124099 <UD 153 (020-154) < {001
Extarnalising score Discussion
A univariate logistic regression analysis and a multivariste  Summary of the results

lergistic regression analysis were performed using externalis-
ing score as an indicator of the presence of a mental health
problem (Table 3). The crude odds ratios for male gen-
der was 1.78 (95%CT 1.41-2.25), 1.38 for non-urban area
(9R%CH L09-1.74), 1.9 for low maternal education (93%Cl
1.19-2.95), 141 for low household income (95%CI
1.11-1.79), 1.71 for long screen time (95%C1 1.36-2.15),
all of which were statistically significam in the univariate
analysis, Among these, male gender, low masternal education,
and long screen time remained significant in the multivariate
legistic regression analysis. The adjusied odds ratio for male
gender was 1.79 (93%CT 1.41-2.27), 1.78 for low maternal
education (955C1 1.09-2.86), and 1.63 for long screen tine
(93%C 1.30-2.08).

Among Mongolian elementary school children, male gen-
der, low maternal education, short sleep, not engaging in
physical activity, and long screen tine were significant risk
factors for general mental health problems. For internalizing
problems, low maternal educaion, low bousehold income, not
engaging in physical activity, long screen ime were signifi-
cant, whereas male gender, low maternal education, and long
sCreed time were significant for externalising problems.
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Comparison of the results of general
mental health problems with previous
studies and extrapolability of the results

Gender

The resulis showed that males are at a higher risk for general
mental health problems and externalising problems but nog
for internalising problems. This coincides with the fact thar
the prevalence of some childhood mental disorders is higher
among males [46—43].

Socioeconomic factors

Lower maternal education was strongly associated with gen-
eral mental health problems. Other socioeconomic factors
were nol consistently sssociated with mental health prob-
lems at a statistically significant level, but the adjusted odds
raiios for all factors were around | and higher. With larger
sample size, other socioeconomic factors might also dem-
ongrate significant association with general menial health
problems. This corresponds w0 previous resulis about the
association between low sociceconomic stxus and mental
health in high-income countries [5]. 1t has been known that
maternal education is an importan social deerminant of
children’s healih, particuolarly in LMICs [49]. A previous
sdy in Mongolia also reported an association berween sub-
seales of te SDO and lower maternal education [22).

Lifestyle factors

This siudy demonsirated the general association berween
short sleep, not engaging in physical activity, long screen
time and general mental health problems. Although the evi-
dence is sironger for the association berween these lifestyle
factors and specific mental health sympeoms such as depres-
sion and anxiety [E—10, 13), some previous siudies dermson-
sirated an association beoween lifestyle factors and general
menial health problem [50-32). This sindy suggesied that
multiple lifesiyle factors contributed o poorer menial healih,
which imply that the needs of fostering healthy lifestyle
among children are applicable 1o greater population.

Comparison of the results of internalising problems
and externalising problems with previous studies

Internalising problems refer 1o depressive or anxiety
sympioms and externalising problems refer o hyperac-
tive, inanention or conduct symptoms. The association
between physical inactivity, long sereen time and inter-
nalising problems is consistent with the previous siudies
mainly conducted in high-income countries [3—10]. Cur
resulis demonsirated the association between long screen

4 Snrineer

time and externalising problems which is consistent with
emerging evidence on the association berween long screen
time and inattention problems [11, 12]. Gender, house-
hold income and physical sctivity demonstrated different
impact on internalising and externalizing problems. Gen-
der reflecis epidemiclogical difference between boys and
girls. The prevalence of some childhood mental disorders
which frequently eschibit externalising problems—such as
amention deficit hyperactivity disorder, and conduwet dis-
order—is higher among males [46, 47). Low household
income demonstrated significanily higher odds of internal-
ising problems and non-significant higher odds of exter-
nalising problems. However, as the lower limit of 95%
confidential interval was close to 1 for exiernalising prob-
lems, the difference might disappear when it is examined
with larger sample size. Not engaging in physical activiry
posed higher edds only for internalising problems. This is
consistent with the existing evidence that physical inactiv-
ity is a risk factor for depressive or anxiety symptoms, thus
this might be a true difference berween internalising and
externalizing prohlems.

Implications for practice

Our resulis indicate that children's lifestyle needs more
amentbon in LMICs. As WHO recommends | 15], our resulis
suggesis that national plans o promote healthy lifesiyle
among children is beneficial for children’s mental health in
LMICs.

In LMICs, where resources are limited, a universal inder-
vention wiilising existing resources is more feasible than
targeted intervention employing new resources. Regarding
lifestyle factors, there have been many siudies investigated
the effects of school-based and home-based intervention on
physical activity and sereen time in HICs [33, 34). As physi-
cal acuivity, screen time and sleep are inerrelaied, interven-
tions often targeted multiple factors [54, 55). School might
be a most feasible place o deliver intervention o children
in LMICs but children are under strong influence of par-
ents [53, 54]. Thus, interventions combining school-based
activities and education and support o parents are consid-
ered 1 be effective [35). For example, school-based physical
activity intervention (e.g. increasing the number of physical
educanon classes, improving the quality of physical educa-
tion classes) and health education at school is a possible
imtervention in LMICs.

Regarding sociceconomic factors, strengthening social
welfare services for disadvaniaged population and child
malireatment is recommended [36]. Allocating appropri-
ate respurces in this area in LMICs is an essential policy
response. Delivering public education about child care are
possible universal imervenions in LMICs.
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Limitations

This smdy has some limitations. First, this stoady
could only demonsirate the association of some socio-
economic and lifestyle factors with mental health. The
croas-sectional design of this study precludes cawsal
inferences. Second, as this study is a secondary analysis,
this dataser was not optimized for the analysis of men-
tal health risk factors. Therefore, some well-known risk
factors such as malireatment or abuse, parental meneal
health problems and perinatal complications were not
adjusted [18]. Regarding basic socioeconomic factors,
this siudy did not investigate the association of ethnic-
ity, food security of community factors such &s commu-
nity deprivation and community safety [36]. Regarding
lifestyle factors, this study did not investigate sedentary
timee of diet [10, 537]. Third, this study excloded 607 par-
ticipants with missing values for explanatory varnables
or the 500 from the logistic regression analysis. The dif-
ference in socioeconomic background between partici-
panis withowt missing values and those with missing val-
wes may have caused a sampling bias. As more children
from low socioeconomic groups were excluded from the
analysis due to missing values, the association between
socioeconomic variables and mental health problems
might be underestimated. To address this issue, foiure
siudies should collect data through interviews to minimise
the possibility of missing values, thereby reducing sam-
pling bias.

Fourth, this siudy may have been affected by seasonal
factors. The data were collected during the winter season,
and it i possible that the season may also have affected
participants’ lifestyle. A severe winter might lead to
further lifestyle changes, limiting physical activity and
increasing screen time.

Lastly, this study was conducted in Ulaanbaatar, Mon-
golia's capital city. Children living in rural areas where
mepre people are living as nomad were not included in this
study. As the lifestyle of children living in the capital city
and those in rural areas differ, lifestyle risk factors for
rural children might also be different. For example, rural
or nomadic children may exhibit higher levels of physi-
cal activity and spend less time on digital devices than
do children in Ulaanbaatar, resulting in different risk lew-
els for these factors. However, the results of the lifesiyle
faciors might be applicable to children living in urban
areas of LMICs, as less physical activity and longer
sereen lme are common among children living in uwrban
areas in LMICs. Thus, the findings of this study may be
used as a basis v develop and implement health policies
for improving the mental health of children and adoles-
cents in Mongolia and similar countries.

Conclusion

Low socioeconomic status, especially low maternal edu-
cation and short sleep, lack of physical activity, and long
sereen time were identified as factors associated with men-
tal health problems among school-aged children in Mon-
golia, The resulis contribute to social implementation of
preventive interventions in LMICs,
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Ynaan6aatap xor 2021 oHbl 10 gyraap capbiH 28-Hbl eaep

Byptran
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63pxwaan 6a 6onomxyyn

KaMEPWXNiiH 0noH yncbiH GONOBCPONbIH YHINT33HMIA TEBUAH 3yyH A3uiiH OpHYyAbIr
xapuyucaH Axnax MeHexep YaHr U

XyyxauiiH 6ue 6AnapbIH XeNKNUAH CyAanraaHbl YUr XaHgnara

YHA3CHUA BuewiH Tamupbiv [13sn Cypryynuith gap saxvpan, LLY-Hbi noktop (Sc.D),
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XYYX/IMWH BUE BSJIIPBIH XOIKJIUINH CYIAJITAAHBI
YUT XAH/JIATA

MODERN TRENDS OF RESEACHING PHYSICAL DEVELOPMENT OF

CHILDREN
Ynoscnuu bueuiin mamupvin 0330 Prorector of Mongolian national
CypyYaULt 090 3axupa, institute of physical education ScD,
LIY-no1 0okmop, npogeccop, prof., LGUNDEGMAA This article
J.I'YH/IOTMAA, shows the following findings:

Xypaauryii: DHOXYY Cylanraanbl WITIUJ] Japaaxb 3yWICHHT OryyiiHo:
Xyyxauniin Oue OslIpbIH ©CONT XODKHITHHH TYBIUMHI TyXaWH YIC OpHBI
aMbJIpalibiH X3B Masr, HUHIOM 3MHH 3aCTMHH XOIKHJI 39Pp3T XYYHH 3YHIIC
OHLIOM HOJI0O Y3YY/DK Oaiina. OpuMH yea XyyXdj 3alyydyyasiH Oue OsiapbiH
6COIIT XOIIKHIITOH/L - OCOITHIMH Xyp/call, ylaallupal, WYY KHH, Tapraiair,
aHopekcusi Oyl0y TypaajblH ©BYMH, XaTMHIApLIWJ 35p3I  OJIOH SIH3BIH TaX
Y39TUIHIH YT XaHJ1aryya uiispy O6aiina. OH1ep XerKHITI# yiIC OPOHI XYyX/AMitH
3PYY/l MOHIMKHH TYBIUMHI TOAOPXOWIZOT Oue OsIAPBIH ©CONT XOrKHUITHIH
CylajiraaHsl Y3yYJI9ITYY/ 3acruifH ra3apTaa OHIIIO# J0XHO ory Oaiiar 6eree sH3
acyyJaij aHxaapiiaa XaHJyyJnK, 9pAdMTIIMHHX?I TyclaMKTanraap oJIOH TOPJIHiiH
Cyhaliraa UIMHXHJIMIHUH TOCIYYARNT XIpArKYYy/oK OaitHa. MaHaiijl 1100H TOOHBI
3PAIMTI XYYXAUHH OCONT XOMKWITHIH Cylairaar sByyJaar 00J0BY 133D Hb
Tyc Tycnaa Oues naacal, cucteMtdit 6yc, HIraMan Oyc, yp AYHIMHT Hb TOpHiiH
Oaiiryyiuiaryyn anxaapy OOUIOTOZ00 TyCraxk y3adrryil. Mouron yiac HHHroMm
9IWIH 3aCTHIH 36B roJIbAPUIIOOP sABX Gaiiraaraa Garnaxsir XyCBaJ KM GYp XyyXon
©CBOP YCHMHXHMHI?> Oue OANAPBIH XODKWITHHH Cyjaairaar padMTIIUHHXD)
TyCJIaM)KTaWraap CUCTEMTIHIIIP yIChIH XIMMKIIH/L 30XHOH OANTyyIDK XIBILIYYIIX,
rapcaH yp IYHT Xapraji3aH y3»K, caiKpyylaax Tajaap 3acruiiH raspeid 00171010/
Tycragar OaixwIr canai 60Jrox Oaiina.

Annotation: This article shows the following findings: At the level of physical
development of children, there are significant factors such as the image of life
and socio-economic development of the country. Today, there are many trends in
the physical development of children and young people - stunted growth, stunted
growth, overweight, obesity, anorexia, malnutrition and atrophy. In developed
countries, indicators of children’s physical development, which determine the level
of health, send a special signal to the government, which pays attention to this issue
and implements various research projects with the help of scientists. Auxology,
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MOHIONbIH

2021
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an anthropological science that studies the physical development of children and
young people, is underdeveloped in Mongolia, and there is no national research. In
our country, a small number of scientists conduct research on child development,
but they are not interconnected, unsystematic, inconsistent, and the results are not
taken into account by government agencies. If Mongolia wants to prove that it is
on the right socio-economic track, it is suggested that government policy include
systematically organizing a nationwide survey of physical development of children
and adolescents every year with the help of scientists.

Tyaxyyp yr: XyHHit ©CONT, XYYX/MHH Oue OA1ApbIH XOKHII

Keywords: human growth, children’s physical development

XYYX3[, X6 KNUAH
OPYMH YEUWH ACYYONYYA-II

Ommuox yr: “llar xyrauaa eepuneraiex, oua u
fac XaMT eepWIerIeHe” - XdIMIIX IPTHHH OHY

MOPIoH YyI' Hb XYMYYCHIH 3aH TepX, COTII

3yiiH 00J0H EPTOHLMIT  Y39X  Y3DJIHIH

QOPUJIONTHIT HIDPXMIICOH I'PK HMXIHX Hb

sl .

y3mor.  [oxa yHOHIA?) ragHa Tepx 4 Oac
eopunernex OGaiimar.  I'sp Oyamitn ¢oTo
3ypruiiH LOMOT, Xyy4YHMH KHHO, 3CBYJ, ©HIOPCOH 3yyHbI MOHIUMITIIHUHA Wil
3aXMIANyyAbIl Xapxaj J - XyMyyC 36BXeH XyBlac, 5CBAJ yC 3acaiTaapaa 66p
xaparjax OGaiiraaryii 6ooxpir 6amiana. Top u GafiTyrail 5M3> HapblH TOLIONOT
Gaiican XYHXJ2# OZOOTHIH OXHJBIH TOO CaiXHBI TOrc Goncon - bapbu
Xyyxommoit mmr (3ypar 1.) xaparaaxryi Gajiraar Ta aH3aapax xaparmiu (I'oauna,
2010).

XYHHHAT XIMKHK, XapbLYYJIK CYAIaX, IOYH], Aaraaj x3parii B3? Xyyxon
OCBOP Ye 3alyyuyy/blH HifH 3pYYJl MOH/MIH Oaiifan Hb 30BXOH AMap HIMH Xypll
apxar eBuTOi Gaiiraa 9cdx3dp Oyc, XapuH TyXaH Hac XYMCOH/ TOXUPCOH Oue
GSIAPBIH GOJOH OK0YHBI OB T XOIKHIIT, XIBHIH YHIT aXKHIl1araabl TOBIIHHIOOP
Tofopxoiisiornono. MiMa XyyXauidH spyya MOHIMIT XamraayiaH, 09X)KyYJoXoj
YHIVIDCOH OJIOH aCyy/UTHIT IIMHABIPIIXI 6CONT GOMKUITHIH ABLAL One max0oau
aBaraax OWOJOTMHH ©OpWIONTHHH IIMHXK TOPXMAr 3aaBajl XaprajisaH Y3dX
maapziaratail. ©cent 6a XerKHIT rdr Hb One max0oau/1 sBaraax Oalraa HIr H
MPOLECCHIH XOOPOHI00 XapWiIlaH ysjifaaTai XoEp Taj oM. OcenT ryIdr Hb Oue
MaxGoauz 6yxdn133 60JI0H Tycrait 31 SpXTHHH XOMIKIIHHI XyBb/I OCOH HIMOIIOX
TOOHBI OOPUIONT KOM. XOMKHIT IJIT Hb /1 IPXTHHUH OyTa11 30XHOH Oairyynant
GOJIOH Yilll @KMJLIaraaHbl XyBbJl OOJOBCPOHTY#H GOIDK Oaiiraa XerknX HaHapbiH
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eepunenT oM. Hacuel ye mar 6ypa Oue Max0oaHitH ©COIT XOMKUIT Hb aJInryii,
yJlaalmpax Xyp/icax 33prasp XapHJlaH siBaraax 6erees TyYHHI YHIIC Hb OOAMCHIH
comninoo oM ([1.baruynyyn, U.I{oimon, 1990).

bue Osapbin XerKkua Hb 3 OYJI9T Y3YYIITYY/AHITH 00puIenTeop
Toaopxoinoraox Oaiaar. Yynu:

1. bue max6onmiin Oyrou (Oueniin ypr, OueuiiH kuH, ranGup, OuewiiH
XICTYYAMHH X3103p XdMK3I, ©0XOH JaBXaprblH X3MK33 0Oa Oycajn)-H
Y3YY/IDUTYYA.DAr29p Hb I0YHbI OMHO XYHHH OyToI| 3YHI' TOZOPOXOMIIK
Oaiinar.

2. Xynui 6ue maxGommitn OyTdon Oa (U3MONOrMIH cuCTeMYyaMiiH Yiin
@KUILIaraaHbl  ©OPUNONTYYAMHT Xapyy/nk Oairaa spyyan M3HIUMH
Y3YY/IDATYY. DHD Hb XYHHH 5PYYII MOHJI LHHABIPIIAX YYPIT TYHIDTIIOT
3YPX-CyAac, ambCraj, TOB MOIPAIMHH CHCTEM, X001 OOIOBCpyyiax
OPXTHYY/, suirapyynax OO/IOH JyJaaHbl 30XHUILYY/Iax MEXaHU3MYY/IbIH Vil
aXuJuiaraa oM.

3. bue Osnapbin uyaHapyyn (Xyd, XypA, 9BCOI AYMH 4YaaBapyya,TICBID
XaTyy»Kui, ysiH xataH 60s10H Oyca/ YaHapyy/1)-bIH XODKIHIH Y3YYIATYYI.

AYKCOJIOTHSI XOM39X HIMHKIDX yXaaHsl cajnbap 601 XyyXoi 3alyydyyablH
HAChIl' XaMapCcaH XYH CyAJIajIbIH IIMHKJIIX yXaaHsl canbap oM. “Aykcosnorn”—
HIP TOMBEOT aHX OHIOPCOH 3yyHbl 9X9H yel (panubH 3paamtaH [loa Toxen
caHai Gosnrocon Gereen 1970 onbl yen anmiuitH opadoMToH XKeiime Tanuepuiin
TyClIaMXKTairaap uiyy ux cyanaraax Amepuk, EBpor, A3biH XerKunTaii opHyyaas
TapxcaH oM. XapuH MaHaii OpHbI XyBbJ TOJMILNIOH CaiiH cyaiarmaaryil 6aitna.
AyKCOIIOTH Hb XYHHMH 9X33¢ TepcHeec X199 18 Hac Gyioy ecenTwiiH yiin sBi
30rCOX Y€ XYpTal aB4 Y39, [9x133 18 HacHaac xo#un ort ecexryi rak 6010x
Oonoxryii XyH Oyp XapblLiauryit eep oM, 6ereea 3apum 3anyyc Hb 18 HacHaac
xouur ecex 600omMxTOM Oaitnar. XyHuit 6re OsIAPLIH ©CONT XOMKUITHIH YH/ICH
y3yyuarman “bueniin ennep”, “bueniin xun”, “Lakuuii Toiipor”, “Tonroiu
TOHpOr I'M. opzaor. XyYyXuiiH Oue OAIIPbIH O©CONT XOMKHITOH]] rapcaH 193pX
Y3YY/IDATYYAMHH ©6puIeNiT Hb XYYXJAMHH 3PYYJd MIHIAHAH TYBUIMH, OCOIT
OOIKMITHIH ABUBIT HApHIMBUIAH MYTHAXYA OHUIOW a4 XONGONIOATOH. DAradp
XIMIKIICHHT aHTPOTIOMETPHHH Tycraii apryyznaap, Tycraii Oaraxaap XdMKMIIT
(bynak, 1940). OXV-bin 5p19MToH ByHakHiiH OHIOp XIMKHX aHTPONOMETPHIiH
COHTOZIOT aprbIl AIXU HUATIIPI3 07100 4 amuriax Gaina. [[pnxuitn yic opHyyn
Hb XYYXYYANHHX33 Ore Os1pbiH oconTHidr kuij 1-2 ynaa apzar 6aitna. Xyyxauin
OCOIT XODKHWITHIH Y3YYJI3ITHHr GaliHra aBax Hb TyXaiH yJIC OPOH XYYXAYYAA
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30puysax XyBLAc, LIMPID CaHAA], TOHOI TOXOOPOMKMIH XIMXKII, XIPIrudar
raprax, 3acruiiH razpaac Xyyx/3/ aHxaapai TaBux 6010ro 60J10BCpyyYIIK, 3pyy.l
axyWH acyyIIyyabil WHAABIPIXI dyxan ad xondorponroii tom (Laura E. Berk,
2012)

Cyy/uiiH apBaaj Xuil XYYXAYYA siH3 OypuiiH HacaH/Jaa uiyy TOM eCresyyH
00K, ©COJTHITH Vil SBI 9pT 30rcok Oaiiraa Hp axuraraax Oaiina. OcenTuin
MUMIPXYY Y3IDAIHHT “Akcenepauu” Oyioy “OCONTHIH Xypacan” K HIPIIAL
Akcenepaumiie  y3arumiir anx 1935 ona I'epmanbl cymnaay E.Kox XX 3yyHsl
xyyxayyauia ecentuiir XIX 3yyHbl XYyAYYATIH Xapbllyylk eHAep O00JCOH
OaixpIr WIPYY/DK “Akcenepauy Oyry €CONTHHH Xypacal” TII3T HAP TOMbEOT
raprax33. Heree tanaac, XyH Cy/iaiblH MHWHKIAX yXaanJ YYHHHT “CeKyasipHbIi
TpeHa” Oyoy “OcenTuitH uyur xaHuiara’” radr OHIroaToop TOA0PXoiaor 6eree
XyHuit econtuitH sBubIr 100 Oyroy Miyy OJIOH apBaH MKHIIP XapbllyyinK Y3/0r.
Oepeeop x211031, wLAr XyraumaaHbl HAI' YEMHHXHMH XyMyYcwiiH Oue OsuiapbiH
X3MXKI3C OOJIOH XANMOIPUHH Y3YYAUITYYA Hb HOree YEHHHXI3CII 0OpuJIericoH
Oaiinar ( Autpononorus, 2012).

XYYXauiH 0ceJT XOrKHJITHHH cylajraanbl ToiiMooc. ©OcenT radr Hb
OMeHiiH OHIOp IOM — WHTErpaTuB Y3YYJdIT Oereej TyxaiH 3yyHbl YeMHH “XyH
CyAJalIbIH OHIUIOTr” - MHI TOAOPXOMIOX roa y3yyaar Oonjgor. Heree rtanaap
“OCcoNT” I3 HIP TOMbEH/ OCOITHIH SBUBIT aBy y319T. MX Oputanuit 3pasMTiH
Keiimc Tannep narraa “Ocent 601 TyxaiH HUHrIM] 6ok Oaiiraa yil sBIyy/abIH
TOJAb MOH’- I'DK Malll OHOX XdJICOH Oaijgar. AHTPONOMETPHUHH Y3YYJIITYYA
yAaMIILIbIH, yrcaa 3yiH, Oairaiab ra3ap 3yiH, HUUTMHIH OOJIOH 5IMHH 3aCTHIH
X MIT Mall OJIOH XY4YHH 3YHIYY/99C LIalTraajjiar.

Xyyxayyauitn Guenitn XaM2K39 1JIXHI Jasiap Xxapuianan aauiaryi. Ta6yxsH
sMap Y aHruj OPCOH, TyXalH aHIMHH XYYXAYYAMHH OMEMIH X3MXK3) XapuilaH
aauiryi Oaipar. SIu3 OypuitH yjic OpHyy/aaap siBK XYYXAYYAMHH OMeHHH X3MXKI)D
YHIICT3H Oypa eep Oaiiraar oyik xapcaH. 8-HacTai XyyX/Yy/AMHH XaMIMHH HaMXaH
XaMIUifH OHAPHIH X00poH 9 uHuUMitH / | uHY = 2,54 cM/ siraar Gadraar ok
xapcaH. XaMruilH OOrMHOXOH HamxaH Xyyxayya Konym6u, bupm, taii, BbeTHaM,
a¢uon, 6aHTy 33p3r YHAICTIH SACTAHr XamapcaH OMHo1 Amepuk, A3u, HomxoH
JlajiaiiH dpruiH 00Js0H 3apuM AQpUKUIH OpHBI XYYXAYya OaiB. XapHH XaMIrHiH
eHep Xyyxayya Ascrpanu, Xoia 6onon teB EBponbin , Kanaaein 1 AHY-bin,
Yex, lonnanpg, Jlareu , Hopger, IlIBeiiuapy 1 AQpukuiiH XyH ambiHX Oaiinaa
(Meredith ,1978 ; Ruff, C. 2002).

OpuuH yYeuiiH Ome OSUIAPBIH OCOJIT XOIKMJITHHH YHMI XaHJAJara sH3
Oypumiin xyBuibapaap widpu O6aina.

Onrepcen 150 xunuidH Xyrauaanbl Oue OSUIAPBIH ©CONT XOIKUITHIH
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XappllyylcaH Cyjilaraar XWXk Y3BdJ1 ak YHIJIBIPKCOH OpHyyaaa  OHeuiin
XOMIKIIHHH XyBbJl OPC 00puIenT Widpy OaiiHa. Ascrpanu, Kanan, SInon, lund
3enana, Amepukuitn Horaconw Vic Gomon Gapar Gyx EBponbiH OpHyy/siH
OHOOJIPHIHH MXIHX XYYXAYY/L ILAT X, OBOO IMIITHIHHXID YEUHH XYYXI1 YEHHXHIIC
MIIYY ©HZ6p, TOM OueTsit 60k (Dunger D.B, Ahmed M.L & Ong KK, 2006).

OcenThitH Yur XaH1ara XyyxdJl, ©CBOp HacaH 9pT WIIPY, apaa Hb HaCaH/
XYpXol Oue rydupa ecexk, axmana yea Ouewitn xomxkdo OGaracu Gaiina. DHd
3arBapelr Xapaxaj, XYYXAMHH OHIPHUIH OCOITHIH XOMKII XypJcaHbl yimaac oue
OsuLIpbIH XOrKIMIH TYBIIMH WwanTraanda. 1900 -aac 1970 o XypTan cyaanraaHsl
Y3YYJI2uTHHT Xapbiyynaxaz, 10 xkun Tyrama 3, 4 capaap OXM/bIH aHXHBI CapbiH
TOMJIOT 3PT UIBPCIH OaliHa. XOBryyAuiH HOTOJIT00 XOMC Daiiar 6010BY, T 4 6ac
O2IrKiiH XOrKIMIH IMHK TOMIOT CYYJIHITH X99H apBaH KU1 9PT WIdpy Oaiiraar
xapyy.uk Oaiina ( Euling nap. , 2008).

3ypar 5. OpunH yeuiiH Oue OSIAPBIH OCONIT XOMKUITHIH YU XaH/Ulara SiH3
Oypuiin xyBuabapaap widpy GaiiHa: OHeHitH KUHIHITH WITYY151, Taprajar,
aHopekcH Oyroy TypaaJl.

XYYXauiH 6CONT XOrKHITOH/ Yyl MIHA GOJIOH XOOMHBI acyyaan uyyxa
YYPOr TYHLOTrA9L. HUArIM — 51niiH 3aCruiH JOBIIWATIH/ Xypy Oy XOrKUHTYH
OPHYYIbIH XYYXAYYAHHH OMEHiH 0CONTHIHH calKupcaH aMKHJITTal YU XaH/ajara
y3yy/ok Gaiina ([Dxu & Yen, 2008).

XapuH amb/pablH J0OTYyp OPJIOITOH, MyyXaH XOOJUIOAOL, XYYXAYYAHHH
Oue ecenTuiin yraampax Oyl0y HAMXaH HYpYY, XaTHHIAPIIMX, XKHKIIPIX OBUHHIA
XaHuiara wisp4 6aina (Barnes-Hocuio & Augustin, 1995; Cole, 2000). Oson yic
OpHbI XYMYYCHIiH OHEHIH YPThIH ©COITHHH X3MKI3 Hb 30rCOHrHM Gailjana opx
XapuH OWEWHH XKUH, OMEHiiH KUHTUIH MHACKCHHH y3yy/ioar ecu Oaiina. AHY,
benbru, Yex, I'epman, YHrap rax M3T X371 X319H €BPOIIbIH YJIC OPOH/| TaprajiaiThbiH
acyynan xypuaap uiadpu 6aiina ( Kaplowitz , 2008; . Parents and etc., 2003 ) .
Tyxaiin xynui Oueniin xuH, enapuiir xapbiyymk (BXW = Buewniin xun (Kr) :
Bueniin ennop (M?)) Ouen aryynaraax eexier saMiH XoMxka9r Torrooxon BXXKH-
MAr amMriazar. Tapragantelr TOZOPXOWIOX XaMIMHH SHTHHH apra Hb OMewiiH
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XYPraX yuup wantraad Hb 6oano (Jelalian , 2006; J{anxuiin xaBapsir cyiax caH,
2007). Tuiimadc Ouy Guenitn xun Gonon “BXKV- GuenitH KUHIMIH MHICKCHITH
Cyaanraaraap WIYY/JdJ1 KUHTIH, 3CB3J1 TypaajiTai XyMYYyC TOO HIMAIIk Gaifraa Hb
@KUIrIaraax Oaiina. AMbPasIbIH X9B MasT Hb CYYJIHIH Y/ rapcaH eepuienTyy,
Oue MaxOozmiin yiln axuniiaraa HAdBXryi 6010X, Xe1e1reeHHil AyTarial, Oypyy
XOOJIJIOX 33P3T XYUHH 3YiI93¢ wantraamk 6aiiHa rak y3ak 60m0x om (3ypar 5.).

Heree Tanaac Amepuk 60JI0H 3apuM eBPOTIBIH yJIC OpHbI 14-16 HACHBI OXHM/IBIH
1% Hb “AHOpekcHs” XaM33X XOO0IOH/ Aypryii GO/IK Typaasi OpoX eBYHH/ OpTCOH
Oaiina. [wmoknaTnitn HacaHzaa OXua anb GOJNOX TOOJMI TYpaHXail GOJOXBIT
IPMIII3IK, XOOJ HAIXTYHIIIP 06PC/IHIree TypaacHaac 3H? OBUUH/ OPT/IOr GaHiHA.
( Granillo, 2005; Steinhausen , 2006)

Mounroaa 133pxu cynaaraanyyn xwirypr yy? Xapun Maxaii Mowron
YJChIH XyBbJ aHx 1967 onn Uynrammopsk ryait cyparuapin Gue GsapbiH 3apuM
Cynanraar aHx aBcaH Oaiimar. Tyywssc xoimr J.baraynyys 1981 oun 1 cap -17
HAC XYPTIJIXH XYYXJHiiH cyaairaa, M.Opasns Xescreun, basxonrop, Osepxanrai,
JlopHoz aiimruiin Xyyxayyaumir cymnax (1992) rasap syiin 6ycasp Hb Xapbliyysican
6o, L. Ypanunumor (2000) dapxan, Dpasusr ViaanGaarap XOThiH 8-18 HacHbI
Cypardubil HHHIOM 3IMIAH 3acar, XOTKUITBIH Hexueneep, JI.I'ynasrmaa (2007)
oroyTaH 3anyy4yyasir, JL.I'ynaormaa (2021) xyyxan ecBep yeuitHXHUHT LM. XYYX31
6CBOp Ye, 3alyydyyiablH Oue OsJIIPBIH ©CONT XOMKMITHHH Y3YYJINTYYAHIHT
OpuHbl OOJIOH TEHETHKHMHH XYYHH 3yHIYYI29p XapblyyicaH CylaaraaHyy/sir
aBcaH Oaiaar. Men I'Hasucan, I.Opcoo, 111.0pcoo, M.Cyx6aarap, 11./]auasaa,
OTroH rM XYYXAHiiH 5MY, GH3HONOrYM 9HY Talaap Cy/Iak YHITIH XyBb HOMIP
opyyiacaH. MOHIOIbIH SpAIMTIIMIH Cyfairaans A39pXH Y3dTIYYA 4 MOH
Tycraraax Oarmiarjacan 6aitHa. I'5x199 MaHail OpHBI XyBb/l CHCTEMT)ii ye yeHiiH

TOCOJIT CyJajiraa TyYH XOMC XUHUTJICOH MK Q70 Y349I.

Height-for- BOYS H -for- GIRLS
’ml age O-—u—a .ol,?-m age @—--

Al |
.

} : EREERSR NS i HHHHHH
& I | 1

Mosron Xyyxauiin eceTuiiH ayHaax MypyiH Hb JIDMB-bIH nepueHTHIHIH
CTaH/AapT MypyHTai XapbllyyJcaH y3yyJaiT
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XYYX3[ XOrK/IMIAH
OPYMH YEWUIH ACYYANYYA-II | 4

MOHIONbIH
XYYXQUIAH OPACH

(- MoHron XyyX/IuiiH ©CONTHIH AyHAaX MypyHH 50-ro NepLeHTHIIb)
MoOHT0bIH XYYXAYYAHITH OHe OS1/1APbIH 0COJTHHH TYBIIHH I)JIXHHH CTAHAAPT
JAYHIQxKaac A0ryyp TyBIIMiin 6aiina [13].

bue OsnapbiH y3yyadaTyya Hb 3aCrMiH ra3apT OHUIOM J0XMO erd Oaipar Ty,

OapyyHbl yJIC OPHYYI XYYX3[ 3a/lyy4yy/[, XYH aMblHXaa OMEHiH 3pyysl MOHIUIHH

Tajaap aHxaapaj TaBbXK, MIIBXTIH XOOJreeHUH ay XOJ0OIA0JBII CYypTaYHIIK,

XIBILYYJIIXUHT XUUIDK, TOJT Hb OYTA XYpTIDNTIN Oonroxk 6aiina. Mawnaii yic 1990

OH/l 3aX 392JIMHH HUMIIM/1 LHKUH OpK, XYHUH amb/ipaXx OpYMH, HUHIIM 1MIHH

3aCTUIH XYUHH 3yHiIc OyX199p3) eepuneraceH. XopaIB Oua HUHIIM YHiH 3aCrHifH

30B XOMKJI0ep sABK Oaliraaraa OGamiaxbil XYCBIJ, XYYX31 OCBOP YEHMHHXHHUHII)

Kua Oyp Oue OApbIH PAIMTIAMIH CyAanraar CUCTEMTIHIIIP YICHIH XIMMKIIH/

30XMOH Oaiiryynjaar 6aix xaparTai.

JAYT'HDJIT:

o XyyxauitH Oue OAIIPBIH ©CONT XOMKUITHHH TYBLIMH] TyXaH YJIC OpHBI
amMpJIpaJIbIH XB Masl, HUNIDOM SIUHH 3aCTHHH XOIKMJI 39p3I XYYMH 3YiHIIC
OHLIrOM HOJee Y3YY/K OaiiHa.

e OpuMH yea XYYXd/1 3a/1yyqyy/ablH O1e Osu1IpbIH ©COIT XOIKUITOH/L - OCOITHIHH
XypAcall, yaaalupai, WIYY/A2J1 )KHH, Taprajailt, aHopekcus Oyroy TypaasbiH
OBYMH, XaTUHIaplUWI 33p3T OJIOH SIH3bIH FaK Y33IAJIUHH YUI XaH1aryya
WIdpy OaitHa.

e OHAOp XOIKWITIH YIC OpOHI XYYXAUMHH O9pyyJl MOIHAMHH TYBLUMHT
TOAOPXOHIOr Oue OSIIAPBIH OCONT XOMKWITHHH CylanraaHbl y3yyJdnTyyad
3acruiiH razapraa OHLUIro# A0x1o ery Gaiar 6ereej sH? acyy/allj aHxaapiaa
XaHyy/DK, OSPASMTIAMHHX?Y TycllaMKTalraap OJIOH TOpJIMHH cyjanraa
IUHXKHUITIIHUN TOCTYYAMIT XIpIrKyY/k OaiiHa.

J Xyyxan - 3anyydyyablH Oue OsUIApbIH  ©CONT XODKWITHHI cyaianar
AQHTPOIOJIOTHIH IIMHKJIX yXaaHbl canbdap 0osox “Aykconorus” Hb MaHal
MoHTro1 OpOH/I TOAUIIIH CallH XOIKOOryH, yJIChIH XOMXKIHUHN Cy/lanraa XxoMe
Gaiina.

e MaHaii 11e6H TOOHBI IPAIMTIL XYYXAHHH OCONT XOIKWITHHH cyaaiaraar
AByynjar 60J0BY 3Ar39p Hb TYC Tycaaa Oues 1aacaH, CUCTEMTIH Oyc, HAITIMA
Oyc, yp AYHTHHr Hb TepuiiH Oalryymaryya anxaapy OOAJOro00 TyCrax

Y3AOITYH.
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® MoHron yiac HUHMOM S1HAH 3aCTHHH 30B TOJBAPHIOOP ABXK Oaiiraaraa

Oatnaxeir XYCB1 KM Oyp XYyX3l ©CBOp YEMHHXHMIrd Oue Os11pbIH

XOMKHITHHH ~ CyJairaar spIAdMTIMIHX TyclamKTairaap cMCTeMTIHrIdp

YJICBIH X3MIK39H/ 30XHOH 6aﬁryymi< X3BHIYYJIOX, rapCaH Yp AYHI' Xaprajia3aH

Y39, CalKpyy/ax Tajnaap 3acruiH ra3pbiH 601010/ Tycraaar Gaixbir caHan

oousiroxk OaiiHa.
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