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NbHeWweMy yBenumyeHUWw npowmssBogcTBa n
HoEBErRasnopesmpaeHtTa P® NMyTuHbBM B. B.porT
€EHUN [JOK TORDO MbIC MEPEOHIHONW 6Ge3onacHOCTMN
ogoBOoONbcTBCEEBEAHE Pesomm Oblla onpepgenc
npaBneHWim obbraneHeWnVNBeBana8CKKPETIMHECTDP|
pcnekTuseE. Baxxayarn po6a@aena&yepHemast u@e 3 on
paHb XWBOTHbBM O6enNkKoOM OTBepgeHa nNewvniuye
BOBaHWUSA MNPOMbWJIEHHOrIo nNTuvWueBOAC BIBa |
cno ¢ 371rTtbi@o A6B01966-c 16B82@D6 415
, CoOOTBeTCTBEHAWHIONLBHBO T/ TBEMHH 00 O N
MeAG HIAT . yenoBeka B roa (dPncumuHuu B. WN.
YoenbHbBW BeCc NPOU3IBOLTPRAEMBC & &M@-T IO
Bnaet 47% o1 ob6uwero Npomnm3BOLCTBREbE@BCE
ua ANA BCeX C/No0OeB Hace/leHUA ABI ST C ¢
B&@HH XMBOTHOTIO O6Oenka. Mx pgona B 06 LWE
nKkoB pocTturna 35%.T olpwo CIrbOo MK OPIaACH B E TT HB
MSA €ao gHHads uCH Ui [JeHb LeHa B 2,7 pa3s3a H
2, 3npasaBAagunuHel (bob6bwnesa . A., 2016)
OpnmeHTMpysacb Ha YyCTOWUYMBBLIA NOTpPpEOUT

M KYyNnNbTypb NOTPAOAA@H WSB.eNOCIROGBAMHEKOANMU

bIXM4 8B MSACHbBLX NPOAYKTOB B CTPYyKType n

o

XerT obecneuynTesb ONTWMUWMainbHDLBLIE nNoKaoarTe€

OYKTOB ANnNss BCero HaceneHusa Poccuu yxe

Mo cpaBHEHMWIN/ACA MP PM MEWM URIBIC T AN O C JMbIM

NEH LI pe3ynNbeROenoaep®@6neHne TR@BGTOSAHHO
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Mo npown3mBiocaac TMBTYM UL bl PO cCMIAD GEXOMWMTIP @ U T
B NepBYW NATEepPKY (l'ywmun B. B., lin 6 a e E

Mo nNnoka3aTeResTM OMNN QUEHMHWL TN, MACOUANTMN
HUHe. OJAHAaKO OHO NPeBOCXOAWUT er o neo K
byeTpwoBioHa 40% MeHDbWE, yeM Ha 1 Kr B
1 Kr T O0BSAAWHEI. MoaToOMy cebeceoamoeamnb
pocTyrKrainec(TBO UM 6e3onAcbBowmimc mp @y K U 12

B pamMmkaxXx BepOMCTBEHHOW nNnporpammb 06
BHIpAKWTCSHA HOBbLe TEeXHONOIMUKMU copgepxaHumsa |
ee NWOBWOCTN.

Bnepgp@aguHbX YCNOBURAKMPBRmMG@MOINT T Mpes)
CTamag uueBOKICTTOEPG, 2N P Y aT @MEBaEA H U U -OUPbDNWTIHETP O
obecnemena BoipeKMymbenbHOCTbL MNpPOUW3IBOACT
ap., 2002).

NMTnueBoOfgYeCKASH acTTaqpead) BPemciip or pam
Poccumnmckoinn, Memespragym nHa nepwunpa 8 blRORO
NnporpamMMbl T 1aBHKYDY PHOLIe& Md P @A a0 TERAKEGHOKK IO
NPOAYKT MIBBMIO L OBTWaHMIKI YCTOMWYMUBOM KOPMOB:

Bo6owinesa I . A. (204 20 C ¥y ® B8 bl BBEbBCEOOCOMTHPH
OYKTUWUBHBX WE@EPDC/THOBpB@HMMNOCOeper arvoweaa- T e
cob6cTBOBAnNoO C 2000 xyYKITAN BIHOEBH GU TIBT U L bl
HanpaBneHWUNsSHab20®WTpanb Kopwma Ha 4%,
6poinnnepB&A HAeon .4 0

OTeyecTBEHHOE MSACO Ha Cer OoOAHSWHMNA [
WX acCCOPTUMEHTHBX T-HPQWwnapRas3 e B A WL VI
nyabébpwrwd@Q¥%p B BUAEe T OTOBHY %ML Ae uin Maa
M. B . osTeyup, A. H. PogmnoHos, 2013) .

PerynmnpoBaTb YypOBEeHb WU KayecTBOUMSAC

UMNUMNW 3HAHUNM OMONOTMNUYECKUX O0CoObBEeHHOMTen

1 bl .



dyHAoaMeHTOM A9 NONYyYyeHWUSA BbLCOKBDK au
naetTca pas3paboTKa HAayUHbLWKIA OBHIDL CBeATHEVKS
FeeRMYEeCKME KpPpoOCCbl M NUHWUWMW cneyunmnannmcrtTbl
TEeCTUPYKWT U KOHTpPOAUPYIT, NnoaToOMYy Yy aa
WNTb MACHbBE NoKa3s3aTenNnm KpoOCCOB.

BCKpbTME 3aKOHOMEPHOCTEWNW U O CMOOGEEGH H O
NOrMyeckKkomnm opramBmIagemMmbeDOpPH@NNapaTa
neHMa NPOAYKTMUBHOCTWNW C YyyeToOM coagepxa
Hnue ANSA BblpalWMBaHMWA 3 40pPOBOT 0O BXEOMIOVHTT HI
cTajuneeKcympek v uUgneneEdYIYAEeAanNa [OOpPOKa
mMmaca. [lo wucCT eBYaeHHMAN WKAYGDIBGWIBEF 3 MU MO /1Y Y aeloT
mcnonb3yeTca NS NUTaHUA BRCEICERBHM AK BT )
BapeHbX Konb6ac, MNANW CYNOBbLIX Habopwe,
wee BpPpemMaA B [OCTYNHOW nuntepaTtType wakorl
XxXogamM Kyp U MOPOOTaAaBYUYEBYLHOKY XOTSHA €0-HMWU
HnNe B UCNONb3OBaHWWMLI.NPOAYKTOB yb6osa nT

B cBA3ZuMyrdzntceaemegoBaHMUN GABUNOCbL U3Y

|

epecTpPOV-KEBUDBEDPABHOINIO annapaTta Yy OBblC(
ro HanpasB/ieHUd NPOAYKTMWNB HKOACKT NN OKKEQRWRGTaE Jl
BbSA NTMWBHGIAMNNPOAYKTUBHOCTMWU.

Ana peweHuMAa yenwn noscargaaBy/MeEH bl Cc ey o

1. N3yuyntTb [AUMHAMUKYMPOCH an XMRWEK KYyPp
2000»-a0mT 4IBBHOTr O BO3pacT ams C KNAPKo AMNyOKKT an3BaHT
NTUWIRBLIKKE NTNnAKMWAar eaccy sdaunuy.

2. Onpepgenntb POCT MblIWWEYHOW, XMUPOBOI,
MW emy X0B B MNOCTIOIMOPUOKHAEAK b A O KA YOHRMKT LU GEHHaE B
AEeATE®/TMH OpraHmamMa, M KakK TOoOBapHbLW npo,
3. BbiasBUMTbL 0COG6EHHOCTMW pocCTa MblW@E-M"

cTAaAM C vyyeToM BO3pacTa, nona, K aKk N O K ¢
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4. MpocnegunTb AVWHAMANMET M3 MBHREAEWHDbLX,NB
oOokmeHRAapacTaHMWA MbleYHOW Maccbl.
5. 13 yuyuTesb XUMMUYUYECKNR cocTas noBepX

blwybl 6eapa € yyeToOM BO3pacTa W nH-na,

OCTHb.
6. [IlpoBeCcCTNU CpaBHEHUE MACHDbBXY X asHELRWLCH BT
ACHBIM HanpaB/IBHHOILEWM .M POAYKTMU

1 Ok ydzOwv deso dqIli@gg@ ac®rEBEHB MOpP®ONOT UM
nNopHBM I atTenbHOrNo annapaTta Y BbBCOK®TIpPO
A9 NPOAYKTMUBHOCTMWN, Kak nokKka3s3aTe/nesl- Ms
Kaa KoppenaTuMmBHAasa CcBA3b Mexay 089 B 0 i
XAY XuBoWn Mac c(oBh HMa uvaavicec 10511 QaeiiBuBaa o B 1 N U
U e K m=agmr)n

BoiasBNeHO, 4TO pPOCT MblWL W KOCTed- Nf
€EHMEe MbHEALIT ONMOM Y& CK UM oOb6nacTHaM NpPOUCXO,
porpammMmb 3PdPe K TUBHOTO oOoObGecneyvyeHNda pehyH
aHnMsImMa.yudMackcwpplicmi H2B@ biIX BO3pacTax <€O0C:"
143+£20, 15 3BO®RVODEBDE22, 5caNTIe; T b HOEBH @ 0 4
bIlle HHOW TKaHW B4 716y UOKHEEXB HILIWKPTHZABE 92 & % ,4
y WkK-858197 5, 6 4 %; —16,00¢ e @ 7 % -5 ,158 B, TCCOTOB € H H

BbiaBNEeHO, -A4HTEOB H3bidh 4N7e@ MO L XWU3HU Y-KYVY|
HEBHbBIMUNW W boAAMAMP MbllUEYHbBX BOMTOKOH Yy
eTYyXBB6, 57 pAB@aBHBGM 46/®G3 pacTe KYPpP U- C |
bIX B O /10 BMOAHe TC 04c/T1,a3 4 -wbk2M ,1 5n emrkymx.0 BC B 0 3 p
bl ax nNpounmcxoauT YMeHbWLeHWIRAaCO[S peba H Y
nymBaeTcd Konumyec mpadHden kA9 W.a 5, 93 % v

v sejlsdud McOY d 6Ol ddyagado, L &dvdd
neynmanumcramum cenekKUMA KYyp SAUWYHOT @- Ha

me XmBon wmddd) go nb@dOwLAsa npaysBoAac
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310315 Aawuu, Macca KOTOpbXx B nN46K, ¥l LeHBC
(476 -po&eé@d)r, oTBeYyawWMX KONWMUWYEeCTBE@HHbII
aM FTOCT, 4YeOK®N NPaAKTAMbHOCTMW OY€Hb BbIT

MfoNy4YyeHHbBEe O gmMOPEP® NOIr HyecKoOMY cCcoOCTa
M bl LU L, cnyxXaTtT cnpaBOYHbLM MaTepuanom pgn
CblpbsAa Ha nNnTunuenepepabaTbBawWUXx npeagnpv

PesynbTaTtThb MWCCNnepfOBaHWW pacwmpawTt C
MOpPAQPONOTr MM N PO MBIAHIEIHMHbIK A KR/ PB /peaH U5 OR P O
NONHAKWT cyuwecTBYyWOWNE pfaHHbBE NOoO BoOo3Ipac
HOW cucapaeie, SAKBOIHIOTCHA OCHOBHbBLMW nNnoKaszarT
MACHOW NPOAYKTUBHOCTMWU NTMULBbI.

ldzgjHtcjdzadj tojLEzdz sOPFPEa Yy df)gazjesnt® B @ded .
nonbmwpupwB PIBHY ®degepalbHOM HaAY4YHOM LUE
mccnepoBatTenbCKUM MU TEXHONOTMNYECKUN WUl
y 4oe 0 M npouecce B genapTrtamMeHTe BeTe(f
TEXHONOrIMYECKOrNo mecypmpgea,a RI@oOKOIbIC KHE

dlsjfptizhstse jtoedesMisd toj L kdz sOstsoBff stsp g A
paboTb NONOXEHbL AaHHbLE pPe3ynNbTaToOB ekOM
AOBamwmMdNHBe HHH NO&B aX6 pa3HbIX BO3pacTHLBX |
HOCTOBEPHOCTb HEe Bbl3blBaeT COMHeHWUNn. HayH\
copMynupoBaHHbBLE B pagucceprtauyuumuum, O06®CHOI
TA@HHDBIX CTaTWKTCOMMMNIL KM MAO MT BEPXAEHHbBX o0k
C UenNbw W @algadvyamum pab

dbftesBOYdw tojLizdz sOlstse . dZOE&z Aoz A bl € Mimd
gEmcepTaunMoOHHOW paboThb AXMexpwHaAaPO WOBIPp
NPpakTWWECHKJEIP e HU MM nNpenopgaBaTeneim, MO J
cTwpes |/ MHHOBauWuWOHHBLBE npcotuseec c M. BP Ye[kH
Me X Oy BHaopiio HAIYPW@HK O KMOIR KOHMDPEERMKMMDMAMMT OB U
noceHHme -nddbd E. A. BorgpaHoBa -MEXAewab
K. A. @Brewsmap.
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leedzd S Oydd tojLbkzdz sOIstfla o fgfmdz] Hy®ec&-dad?
60Tb ONWHGAMNREREO@BATHBLIE Hay4YHble pabOTbH- WU:
0 0B aHHBbBX BAK P&: «ltTnyueBdBOACTBON» n Be
ApPYXOb Happmoag ockBAT pPCOHO MM A U XUBOTHOBOACT

{Mdetso dz" § Y§sdztsy jdzd™w wHdMMj lsOydd, or dz

1. CBSA3b MeXAYyagKHMBOWMK M&CEG®GC U M@-CCO
reeanpaBieHMAa NPOALYKTUBHOCTMN Kpocca « L

2 . Mopdgonormuyeckmim cocTtTaB Tyuweky-( Mb
rMmx TKaHeW) Yy Kyp W neTywKkoB B BoOapac
Tenb NPOoOAYyKTOB yb6os nTwuuybl.

3. OcobeHHOCTM pocTa GYHKLMOHAINBHbLIX
yeckum obnactsamM € y4yeToM BO3pacTa MU
CTPOEHMWNeEeqBOMMITOAPTHEOI b HOT O anNnapaTa KYypB-auy
HOCTW.

4. TmctTonormyeckKkoe CHpPpMEeRICE eMBIRIL K3
Ha@aaHMWA MblWeEYHONW MaccCbl.

5. XNMMyeckunme nokKasaTenwu MblWLL TY WK
aAgMINOHHBE MU3IMEHEHWSHA MblWL M TOBAaAPHbLE K

[Bl jd&3 d MlstezCIskztt@ 610 d fgMm Htald@cgrdpfaaH vaitaa x
WM HINCHOT O TeKCmBaBeEYeHMNAT oW 3WPa una-Lpa
pnanoB U MeTO[LOB, pPpe3ynbTaToOB UCCIJae-4o0eE
T OB, BbBOSAOB, NnpakKTMWUYeCcCKUX [ p eapmanoekey
Cmc o maTepar y p bl B K Ibdardcarteory H U K 03 MH OUC3T PHAMHXH bIX A

Avcpaema uvnniwc 1§ rapugs albi7/pm c y HK a MU .
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Loy ffrurt vtz rov v ds Yt faJcfr

1.1) csetcORBO ftesdL oHMISsoa O ftesHEZzCIsStse
dPncumMHmMH B. WN. (ROHHBBHEe cro® ORIIRT THEMMN IO

cTBa nNpoagykacopma.nT@OQUueaswae T, YT O nNpupoc
coctTaBut 150 TbiCc. T, 4YTO NO3BONMANOI-NO.
KW BBHBRAObL 3TOT NoKas3aTenb l[ocnpor pamMMmbl
Poccusa BbiWNa NO nNpouM3BOACTBY MsACa
ANHH auecTOeE. B 2016 roay nonydyeHoO 43, 3
ABTOp a®TMeyTo CerogHs curtyaumda Ha npo
60Nb Wyt 03ab04YeHHOCTHDb. ModaBMUAMNCDHL OHE |
PbIX MACHOEe <Cbhbipbe COOABPXRBRTTBG AB@MNBIMI-b KO
WM MM KOMNOHeEeHToOAfMPpPA3YXWIPWMITYRA apomMaTnye
BMECTO XWUBOTHbBIX XWPOB BKMAKYAKWT [e€ LUDe-B blé
BOe MacI/no, OEeCKOHTPO/NNbHO MNUCNONb3Y KAT- K
eTCsd CHMEgaEeMaXumBaeMmMOoOCTOmMg e TKOTO@PBGN M 3@T E

y4aCTHWMKOB BCe€X 3 BeEHbESB I'II/ILLI,GBOIZKLI,I,IEHI'I.I/I 3

Ana ycnewHOTro pas3BUTMNS oTpacnune-pa:
HUNIENEeEKUUNDABMEHHONW 6as3b, KbdOpaagpazsers
COXaflleHUW, nNOTrTo/loBbe POAUTENbLCKUX OETa

TpeOGHOCT PAMK VOND OTAPIEEANPUATUAM C UX €Xer of
nponMm3BOACTBA A. MosaTomMy npuxopgutca WmMo% i
ne T nN6puKIH@OAWDNOMHHH OT O A KU a. NeBanbBauywm:
pPpe3KoOMY TMNOBbLLWEH MW OWMeID eH &R2uoKpW@o ) 20 N3 B
NPOAYKTMUWBUNO GRRBOMMAT X @GakKTOoOpoBs, O Qe 6 e i

neHWs, copaepmEBAUA U P
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1.2) StetsHT , Ctotsmr

BHacTOoOAwWee BpemMsS NpPOMbWAEHHOEeE NPoOMKUS3
CSH CBOBHOM Ha [ABYXemopoMAaixmawyam a npouns3i
Opioep-eHBa nNopogax KOpPpHuW m nanmmytpok (P

Mo pgaHHBM Pocntuyuecorwsa, pPao3cBcoMan MKbpec
« Xancekc» cocTaBnsawT 40% nTwUuyb -345%0) HO I
«Xan nap %, «Poefn,o03%,1 3YK , KYWS aBHeblI®R 9%,
npowPe 7% (ITpaveB A. K. n aop. ., 2016) .
JAHHbBIX KPOGOCOBLCOR®DMa SNULEHOCKOCT®b I, K
ckopnynom n cTabuUNbHON pPpaBHOMEPHOIW-0K
30BaHMA nNTMuULybl.

Tabnhuya

XapakTepucTtTunuka nNPOAYKTUBHOCTMW MNYAREBLBNSA
OKpacKohn ckopnynb 3a 72 Hepen

(no paWwHem POCr pHTE. E., 2016)

dPMHAaAaNbLHBWN T NG

MokaszaTenwu Aenun XWU3HMNU

6Genble |KOpP VB H e

CpeagHaa xumBaa wMacca, |161,7 1,82,0

ANULEeHOCKOCTb Ha Haual32330 322328

ANULeHOCKOCTbL Ha cpepl322328 330336

Mk anueknapgkmun, % 94-97 93-96

CpeagHsaa Macca 4dauy, r 61,564,5 62,565,5

Pacxoa kKkopmoB Ha 1 k11921 2,0.2,2

e

Pacxopag kKkopmoB Ha 10 ¢1,181,25 1,291,33
¢
X

CoXxXpaHHOCTb MOMNOAHAK{I7-99 96-98

CoxpaHHOCTb B3pOCAbX |9496 93-96
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Peannsauma reHeTMYeCcCKOro nNoTeHUmMANa
BUIW KOPMNEeHMSA MU copgepxaHumsa nTuybl. 3G00H

BOAOWMBIX KpoccCcOoB nokKas3alim oTcCcyTCcTBMUE M €

|

POAYKTMWBHBM NPU3IHaAKaM.
Kpocchb BeK®PMUOABKpPAaCKOW CKOPAYNB®I, nunt
6as3aom Kyapih npHg wn 6enbln naummMmyTpok («P
« Xancekw» bp« Xaiw anH bpayHDQUXDBH agyWHT AHy
poaNnTenyPEemM RO POKOPOCTN pPOCT aagmle ia, ORI
onepeHMsS COJOQHAOAONPUMEPHO OALWUHAKOBBbI.

YctTnHosa E. C. , Ffrogomaun A. O. UN. MU T2DDH W
3 ganmnu HOBBLHIOCROBRYRBBN, ayToORmIeK €I A K
ASMUYHBIX Kyp «llayuenma» Ha 0 C HIOIBIEA HGHELIKEDKAL],
po@annaHpag 6Genbn. PoaunTtenbckasa dgopwma Iy
HeAg2, 15, bnHanbHbW THMUGPUMUA 1,39 n 2, 1/
1448150 pAgH. , ANLEeHOCKOCTb Ha HavyanbHYI
cTagpa £OTTABN, GHBIF , T WAAA N7 WT.

rdoOwW .d3OBndpOH bliMm NoKa3aTenem B paborTe
HabpaHWe MaKcuUManbHOIMN.MIMBLOYIL MaeC CHbA @8p a5
NEHHYIW XWUBYIK Maccy, OO0 BIYEHIOb KKMBPHEMK. T U P Y K

M3 yuyeHMWENN KIMM HXUMBOMW Macchbl Ha Kypax p

KOPHWIW W TMAKMYT@DOKHaNnpaB/leHM AN ai@OON &@Tm
HOM OHTOTlIeHe3e SaHnmMmanacb AmMenunHa-A. |
BaHMe MONOMDHISHKBOD BlMAHWME B3 poc i MNh3u usC mMe
COoOr nacHon nitpaum ATTedX HyYowmemumnin 1. N. mn nop..,
yp nopoAab kKmopHunRBt@a@xras, 0O r, -KOP8 mn2nd,n
4 2 AB8.25+27, 4 n 17 02077237+ A5, 81 56 20H6.-7 £ 3
740+£383498+£¥8, 1-40 902 % 4MHDH .7 n WMe6LETHLE@HTH

Macca Tyuwek Kyp nopopagb Kopd4aBwl5,cl,c
nAanmmMmyTIpnok+xl4, 1-130Qa+th6,0 n 121-@RHORPD£3A 7T, ;
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1870+16, 3I2722818H0 n20283606%x2022 4n 3
COOTB BHTOC.T B €

B Tywkax nopoagb KOpPHUWUW B 28 AOH. MacC
-920+£13, 6:14411546+1p4H,.2-;182B3@G1F5H0 - 24 2A2£2401 74, HO.
MaccmpaxXxm KocTedd4x8, 28n obd-47H82£,13 ;1 M2 2[0DH
155 -883x2,5 n 28253+£8;, 0220 364D+ 0 24 M
cTen 484+t4cBBEHHE@®.OOTBE

B Tyuwkax Kyp nopopagb NnAMMyTpoOK B 28
r, mnun 70,-B8486% ;104 3, owmnmH-17300, 7/6£3198,, 71,5 5u n
220 -IpH6 614, 8, unnun2 608 2159;9 4L/0n gH67, 35

-31+0,4 wvwnwu 5, 37 %; 42 pH 45684 @, 7 mnamnw
AH-236x1,9 wnnwu 9-32/5%% 2;, 842 MW nAaH .18l , 28-%n0 H
133+£1, 1, mnwnm-11951,+719,%,, 42vnnpH-266 8 3 %0, 1

14,22% 32202 45, unwnun -UARA4B% 4;, M1 AHB., 3

MepeBo34ynkosa B. H. (201 &) 6MPPoEpPAKa
«CMeHR YeTawaomunmmeT Ty pnKHasBmKwoMyY?2 BO3pamTy
BYHW Maccy 26620140 amky pOpPp&BMHEHNHEBREAE C (
TY WKB BT Yy LUKAaHXe B4HMLAXC C & YMBbEWIUWM Y M nacCcb YP O&8-8 K 8!
84, 50. Opaaao OTHOCUTEeNnNbHAaH4 Magikko MEQL,
AHeBHOro(po3p@ac88%) 3al0,em0 BoiwaKR2Z T CA HE

Mo pocTy KoOoOCTeWw aBTOp nNnuuweTt-pponnaoeph
NMOCTOSAHHO 1 OB bBOMEBTHCOMYU BIO3IHACTY MMBEAUUY
pa3a, HO OTHOCUTEEbAFAKMACOADCIOAMBO-CYM
30, 41 %Yy H{eoemHble) -178%L452 , 6. . -14,d81%1 4, 56

s stcdsdzPdzdji M3 aumsa reHeTUUYEeCKOro naoTe.t
30M 3aBUCUT OT yCNoOBWUIW ee KoOpMaeHERBS Hu
HUSA OMPDUBHOCTM MOXeE TN QLY MTHIBRAOHE bl € O KOUHIp U

BUNMNU cbanaHcwu poBaHHOT W1 ENMH MUHAO.P MNP OBaAaHHOTC
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KopmMneHune nTtunub npepgycmMaTtpuBaetTcsda 4
OT BO3pacTa, XWUBOWNW Macchb WU pas3BNTpACA C
COB.

Mpw BblpalWnseaHMNN PEeEMOHTHOT O MONOA4HSA
CcCMeHa pauMOHOB, NpPpW 3TOM BbigenawT OB a
A bl .

Ocob6boe BHMUMaHWUE yaendaeTcsd KOPMIEHLMUHKH
OHSA XWN3HWN, Korga nNPOUCXBPEWVNTPMHHILH a@ B H
HOBJ/IeHMEe TemMnepaTypHOro romMeocTas®, WU
MEHTHOMW cUMCTeMb UM apgantaumsa K Gdpakbepa
Wwe uUbinANATAa MNONYYaLHMTK OKEPEM YU HBAXK/ Yp,a CTCeam bl
XeNTOoOK XoOmMWTpMCibiCpoCT WU pa3BUTUE Opr-aHMU
Hecywek OCOOO&HBHWMMAMMMb @D NoB6ecneyYyeHUNK
cKapmnusaltlT o0p4uionweaec-iBB 24% 10oetn 1o OB EKr O p a
Ana npepoTBpalWeHUM MG XY PpE@OHCIKIICAWMC Ba Ol p o
nepnmopg CyYyTOYHasa HO PKMEP MaO TpE/HMHEaH NGI0 KToavB
150160 r Ha 1 ronoBy.

Bennuko O. A. (2008, 2010, 2010a) 0
OK3ablBTaOB/IMREp@ecC NTWULbI, KOpMNeHWe, copn
dakKTOp®bI.

EropoBEMMopoB&TdBIBeB AnpPoBOAWMWAA) nccn
Haypterxecy wkaB9CMB TeyeHuMue 6 wMecAueB -NpoO
AHEBHOINoO BO3pacTa NpuU cofgepXaHUm NXNT G
BKNHUYEHPET T YMKDMIDH KB fHNEEL YRINEX N OBbLIC U IO
M CcHWB3auT paTbl KopMa Ha 1 Brp 0464y MO yRaC B
H bl X rpynnax. Xnp-pme BWaIXC aK OHT Ad/Ob H bl X
1613+20, 6 mIT alB8 kdoHlude, 904n 1 B— 106mobBd HIBOAX 0
1794+18, 44 71 .

MrHaTosa [ .B. (2010) -HezTywaekd Cllp o 2
Hepa. -Hoeog4 eS/bb HOT O B O3 pacTa Ha pauyuunmoHax
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YT O HCHMB@®OCTb SWULEHOCKOCTW Kyp o0fR%,HblX
nony4yaBWKXpPWM@awmMb B CTPYKTYype KOTOPbLXY- 0bl
MCXOXAOEHNSH, COEeBbI WU NOACONHEYUHbBIN wWpoO
KOPMOB M3 pauUuMWOHOB NTMWLUb-2G WIMBIAM ML art
HecyuwekagHeBlHIoOOM BoOoO3pacTe-1cdl6B8H dBan/msESe 1D M6
1876-r303+36 1.

Pap ywewwEX 4UWUINW UCCNeHeByHWHKA B I9ICH KRYp
Ao -bebgenbHOro BO3pacTa C€C UCNONb3O0B&HLMU:
MeHTOB (6umonneKkcoB UWHKa, xXenes3a, bMapl
30M&H Ha3BaHHbBLX MWUKPOI3I/Te-MEBYQBKBIMNE®P O
NMEeYnThb CKAOGACUTEBH OM CHU3UTb 3aTpaThb Kopwma ¢+
B KOHTPONbHOW Dp¥YmAEe BHAOHMAPaa Aledr2¢ 0 OF aIB |
14251 4 4 K,ouH8 O R A/MBZEL 8 3 Q AmagpnanHoBa E. H.g- Te
AVWYKMHa 1. &, | Mp ancuauwiHHaaa JU..BM.,, 2KOplu6s) .

MaHyKaH B. A. , Frpe6bnosa E.A., Pomw# oH

AHMNE eoepTeaHHMYecKon -BbeaBian nAARY-KEABHIOK

Ha cnape sSAWPDOHRBKIOMNC BN KOpm 2,5 11/ T cyx
KopmMunu BBOMNKW. JobaBKa copgepxana «®ene.
TUWYEeCKN He umena OKMUCNeHWUNSA, Kak Wwun- B
TENbHO MeHHHDNAaAbTOK P-BMEIP €KHJ/HDCIT) O, K CyUCUBHOLAI €
ceneHa o0oT 7@&%en npmmme HelMna pgob6éaBKKW nNpo
npuMMeHSAWT 6Ge3 orpaHMyYeHNSHa. Kypb copgep
CBETOBOW pexum cooTBeTCTBOBAaAaNU plekKoM
TenbHOCTbL onbOT anog N arce g ecn ek Xneaa wma

e
Hayane onbTa cocTaB#Hli&a941,68B,6, 4B fli8A2IOWealT
1847, 6 7T1. CHeceHOo -RYpldvmwm LW 1l c avrag,c all
YaBWNUX KOPMOBYI [A006aBKYBE§BERHHOI.N/TACb HE

ActpaxaHuyeB A. A., dopopgpoB [l. B. ,yKXKoc
yanun BnAunaHume bBbAHeBypaeynoaoapaxMbWyYyPpPHHOFDO

Ma-BpakRMacCCMUK» HaAa UX UHTEepPpbepHbLEe NoOoe-as3:e
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HeHWNne bnonormyeckun ageswmiHblMAKIO®HD,aB &K p
Mnwc» M T NKWKO3UTaAa Kalnbunma He oKasz3ano
BHYyTpPpeHatwB d@PIP. Macca Tyuwek K 22-103& e
r, MaccHieBayXXma, 13 %, K 52111Ae2&dnam wu
445%,co00TBEeTCTBEeHHG®GS86Ma3c evia, 8Bc,e2p, o UMabl WLe Y-H O T
23827, 9 34, P6 19 Macca xe/mnels nic,d3®ru3 8r;edN y
BeTCTBEHHDO.

risedScdicase@dzxfgs . B., Anekcee oud.
TUWEe MU NOCI/Me[]yUBUHYOKS TibP OKAYYPK TA MHHOT O ®Banp
HeX» nNywmpmes@Hum wmnx B BO3IpacTe 1,7 n 2
B CYTOYHOM BO3pacTe B CpaBHeHWUU CcaHeq
MU . Mpn [pebunKNMNpoBmMHSIBIH OKW PBOGIE[Ka CBT & 8128
AHEeNW cocTaBuna 266254434 .,41 rr,+ 1kKBRHG, 4latgH S
1027,5, -1861104+RmOH. n 1625, 5280820+06 n; 18:
497 -H55+£t51 mn 183153 r1. AN U e BCOTCaK BOUCITT ¢
305,8 n 303,0 wTt,.

KonomxbHMWKoBa T. H. , KaBTapawBsunuyA. W
yanum 9 @(GpbPeKTMUBHOCTbL O06pe3 KN KOI TBe NC YKTYyop
Bo3pacTe WU ee BNUAHUE Ha pocT, pas3BMN
AMHbIX -Kg@EYLWeK, cogepXalWwWuxesunmmsm K 1eT& axbd
3afHero M cpepgHero nanbueB HOTN MNOU-CP:
TEeNbHO CHW3INTbL BO3pacT NONOBOITObC@BpE
NOBbLSAHeKypwuek Ha 4, 3%.

XmBasd Macca-HepposeRMBBA3payxmree @Bo M
naoze, 2 r, k@Hd4pB8nBHON

Ona cTtuvumMmynauyuumm pocTa mMcnonb3yHwrL2 ocCeE

Heagenb XW3HWM. HoO ecnu cTuMynupoBaTb n
HOPMbl, TO XWBas Macca HecCcylWKNn GY@ASAK OM:
YUeCcTB,0O MOy 3@HHEYP OO HIDETOTHMYBKETIM Y N T C 9, H

CcCTaHeT, nNpumMepHO, Ha 1 T MeHbuUWwe.
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[MmMojhjd jonbiTax KaBTapawBwunun A. W ,

T. H. |, depopoBoinn M. B, (2007) M3yyeHo

HN A

K

a
"
P
a
3

(@]

Q@ w O o o = H

—

s 4 o @ H

Ha NPOAYKTMUBHOCTbL KYpPp Kpocca T-Pal
X Ha ypoBHe KopmMyuwek cocTtTaBndanakio
BHOW CUCTEeMOW oOCBeWwWeHUSA 9ABANAETCSK-0C
a, KoTOoOpas ecCNOEBI®EHTOELKEOT TYWB KYpPp Ha cCp
-2, ®%. Xneaga mMacca Kyp B 154-106H498 cro,¢
4 —-A®H9 T

JaHHbBe KaBTapawBunu A. W, B O NnK OeH-Cc K C
m H. . (2007) nNoKa3s3bBatwT, YO WT /N OMKE(
afpa Kpocca «PapgoHexX», copgepxaluwmecs
n C orpaHmyeHumem ago 15% B kKkopme (O

pPpMNeHWN BBOIIK) He oOKa3bBaeT oTp@yar
CTb W BOCNpEAIBCGCABBRE NbKMB@&SA Macca- WX
M rpynne cocTasmwimh8 1355619 ,R,4568Z72
74+£61, 2 1-2538+£4203a0mMel®379+79, 9 r
OAnsa ycnewHOro pas3BUTUSA MNPOMbBIWIEHHDO
NbHeEWUWer onppomca BoACTBAa HAMUMLU HeobXxXoquMC
0 NMPpOM3BOACTBA Ha MMHAKEBOAYECKUX NPE
TexHONOrMsAe MNPOMbLWAEHHOINo nNpounM3BaAacT
CA Ha KNEeTOoOYHOM copgepxXaHwuMwu nTwuuyol,
My Tapwe PaKTOrpaHMyeHHOE MNpocCcoOpaHdH
0K W, Manbhh GQPOHT KOPMNEeHUSd, HeBy3 MO .
n ntunuyemn, UTO HanaraeT onpepgenewwHbN
B €HHbIX peakuyuumim nNTUUbL, OBHWMKHOBEHRIIC |
U, ®iauH3Hwag p .

MoaBNeHNMWE NaTONOTrIUN NOBefEeHUA UIBMULE
OCOONMNEeHHOCTUW NTWUUb K KNEeTOYHbLIM VYyac-no0f
N TE@MBMEITTKNWX NapamMeTpoB UM MNOBbLWEHUNE

MU METOoOEm@M W, UM .
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] dzj d3j dzdzOWB teHOeBUsds/De 21 Beka BO BCeX C°
TULEBOACTBO NpoAgoONXaeT ycobemARe4yYe@DdREELU
Ta eBOAYMECKOW NpoaAayKUMKM TpebByeT HOBBLIX
NeMeHHBbl X 3earnBpoeapobBB,H OBA HiefnneHanmnpasI/ emH-H O i
eplweHcTBOBAHMA cCcywecTBYWOWNX U CcoBAAH
nin M KPOCCOB SAMUYHOMN NTULbL C BbBOKMU
TBEHHO NONMe3HbX nNpwunyrHMEaHK oB. H.P,0 in2roelp6 )A. C

MnpoBas MRpaKioKa3bBaerT, UTO Haumbone:
AMEHHOIO W NPOMbW/AEHHOINIo cTapja da9BnAerT

CkpewnmBaHMe nNTULUBL NpapoanTenbCcKUX U
Xewme, pPpeKkoMeHOAOBaAaHHOW 3aBOAOM, 4 706 O bl
on nefucu j dzj dzdzse s CtetsmmO.

13t sfyls d tw©OLoedIsdj

POCT XWUBDTTHLXNOXHEWNWMA npouecc. Xuas
C OOHOW ONNOAOTBOPEHHOW ANULeKNeTKIWWM-u,
LN, NBDBEBTBC D XKHFO MCRAMHMNLB, CNOCOOGHOW oOCYy
dyHKUMUNM, [JO6GBBBAaTbL U UCNONb30BAaTbL MK WY,
Heilw cpeaybl, pa3MHOXaT b cPa 3B/VST UTEP OCADODRRMHENH3
Tuneneeo WNPOKOE, BKNKYatwuee, KpomMe npoc
AndppepeHunmaynmn opradHmsmma (B. E. Hnknt
K. BBeuunH (1976) nuuwerT, 4YTO pPpoOCT pafpas
HnM3Ma KaKWHEBMBUWMDY a/BbHOE pas3BUTUE eCTb

I

G TBEHHbBLX UWU3IMEHEHWW XWUWBOW MaTepum, coO

Ty uyewiflk N. mn 4p. (2011) nogpaspgensat
a Tpwun dasbl: nepBaganedara ppnteatTOdpon |
aHMe cKenertT al;6 BHTegApeamse wWeamsae 5Kk oTopon nNT
e npesBblllad HOpMaTMUuBHONGUBEaOBRHIKX MNIMEKFVE |

MYEeHNMN nNTWwubl KOPMOM
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TpeTbsa -Zpa3rme-Mflggmb KOTOPON NTUuLaA, NWAOI
paTb XMWBYW Maccy, ObTb OAHOPOAHOW 3K T
pa6boTkKe MeTOALOB MNOBbLWEHMWA SAUNYHOMb MPTOE]
ANTCSHA VvaBBAROOBCKPbLBAKWWMUM OMOMTOT MYeCKHMU
cmcrtTemM OpraHumsma, OCHBILMa e JOLPH carHoa Ma nom
HOW NTUUb ANA nNonAnydvyeHuma aumuy. Ecnun padHt
OT -Kegpyuwe-sOHR 5B DMACT €, FT8O0-He@gRrAaAp WO B,
yeM, TaKume HeCcyYyWKW [AONXKHbB MUMETb HMWUI3KYI
KopwMma.

Tabnuuya
Y6oMWHbBIE NoKasaTenun neTyuwkKo
Y6onHbe NoKa3sa«lWenBepui«llenBep 6en
HeBblh»
Xneaga mMacca co01219,4+£13961, 95, 03
Macca noTpweH /60, 38, §589, 7+ 8, 77
Y6oOoWHBIA BHXOpAQ, 62,41, 3661, 3+£1, 09
Macca wMbliwly: 127, 74,4105, 6+£5. 20

K Macce Tvyuwl68 17,9
HoXHble, T 181,5+8, 4138, 8+3,60
K mMacce Tyuwkwu,|239 23,5
OceBoro ckenerT102,1+4,173,9+7, 35
K mMacce TyuwkKkwu,| 134 12,5
Macca BHY MPpa,HH|- 1,7

K Macce TYyLuWwkK]j- 0,3

YyntoeiBasdg, 4H4TO MbWUybl, KOCTWU U XUP HE
TO Heob6XO0OA4MMO XOpPOWO 3HaAaTb 3aKOHOMEDPpPHC
MX B TYWKe KYp BOMOCOTEME@BWEOHANbHOM

AdaHacbes . 4., EpoiruHa P. A. , Pa3s33a
KaeaTBa Yy NeTywKoOB KpoccoB «lWlenBep KoOp
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He q . neTyuwkamMm ©O6GbIAO nNoTpebngHEOeBIODOM EeB

pacTe NPQBREIIWMbLKEAGBMAOT e TMNPABeRgBNb B Tabn,

14f EMS EzO k6O

B M3yyueHuMpaBGompopoaco O6HO/THT e MEbHLeLcc - J1 e
radgir. . (1905) .

MacHas=4 nNpPpoAYKTUBHOCTHDb NpPpoMBILWWZTEeHEbIX

COMN CKeneTHbLBX MblWL. MosTOMBgUYBEAHN@EaBMU
TOM BMAa, NopoAabl, nNona, YyYyCcnNnpepgdadT aBoBage:
WO M W HPEGEOPTEBEIM K M T 4 e,A986G B . E.

MbllleEUHAA CHETEBME] €6 A@H 0 /e ® /MaaKalTobB H a H O E
ABUXEHMUA. Y KPYNHOT O U MeuH@PIeqCa@amaleH

no300 oaMHMA@EBCKMW WHOWMBIBIAFIANAKaGeBCKNN A. .

0. &. | Ce n,e200beSsonS. (1B68).MblwiLuBI OCHOBHOKT G A K
Ha& K erre, KakK Ha CuUuCTeMe ppbasa0 @ [BalBHILKEE W Ul
TenaycGdme®a gp.). 1997

BonbwnmHcTtTBO MUCEODehoBagwerwh: (M902), K
AkeaeBc KU A Nu3sydDBw B O6MONOTrMYecKMm-M
NneHne orup argounto MblWL NO aHaToOMMUWYEeCcCKUM O

OKas3aHWAa NpBoMa@aHbrosnxe.s all na.r o(ne®59).,A nno.]
(1960 pwedegp T4.)B.un 3(yluSa7n u BHYTPEHHIIW CT|
MX QGYHBULApVaHMan3smeHOBaHNWM NpPpOBEefEHHOW [
CeNbCKOXO0O3AMCTBEHHDBIX XWBOTHBLBIX BDbIBHWYtEeH
PEHHEN CTPWKIERYIDGIO NTOT NYe GBIMOUME YT Py KB TH P

Mccnepgomlauhy € K a K N p PpCATYak/Tna WNHUTTEAHHCUMM B H O
Beke Yy KpynHor BergRRd.r ButtedieldR.Mc (8999, @k ToB B.
(1955) B. BupuwxdyY o . (1972), HNKMNTUYOHKDO
noéckKui CKyHb.a 1(61eX701B) ,T. C. (2005), uwHMK v
He#HuKuMTUYeHkKo A.B. (RKOGAMH)eHKOYBRNEMUGBAI
(2012.
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OcobObIW WMHTepec nNnpeagcTas/aTPoOUEEH: O P
HnkmrtueHnko B. E., O6bbeagNWHEHHOWN OOB®A 1
pacT,ma@a@ oNnorMnyagmmme ecKkme pas3nNnmMmymnsawWw-MblL
NEeEHHBIX XWBOTHLIX B N@E@MPHaTaNlbHOM OHTOT €

Mbl Wy bl COCTOSH FN OWBO CNAoTNOENP eNVHbHUOESUPHAZHAH BT K ¢
MaMblWEbBHXA Y Y K OB U, BKOOITOXOHHE oOoOb6GecneyumBawrt
HblXipyeccax ,4bKaKHUMNEeHNNn 3Heprumum wn a4p.

Mo paHHBM CendgHQKOT®O6 uBa aM. ma(clc9a8 6™ bl WL
TYWKWN COCTaBAa3a®1T Ylo43yo%p, 4n2E25 el ek VI X SFIC H
poa Kwupe ,604EM Yy HANLEHOCKMUX.

t sfls & "y.

Mpun mccnepgoBaHUWM MblWL KYP MACHDbBX- NO
BuUANa, UTO OTHOCMUTKYIPD&MEIAJDeVpaUCUCEAC ICNKBELTILE D &
BOXP@M VKWEPH b Llaear CAHIC eBOTN 0O OCYReNnacABaw®,d oy
Kypopoab KoOpHMW abconwTHasas M&acAk8e BMbOLML
BO3pacTy NO CpaBHEHWNIW C O4AM0NHemazpaupe
HyeCcCKOro otTapend89¢cHKdaeomea@b NOCTIMOpPAeHa
wasa ™Maccya eumwimes0 78, 75 nu 141,65 pa3sa.

PocT MblWy NO aHaAaTOMUVWABHKHMM AKaARHR A N
TRKENPOMUCXOAUT HEPaAaBHOMEPHO.TYAD®GOYWSK IH a §
280 He BYH OBMO 3 aTYe K NOP YBIE /I A @PNBAA BCTPCSAB H € H
Maccolh -mHegBadiX, 82K p@aa%0, v T aH3eouBHOGAdOED
pasa TPa3Hasa cKoOpoCcTb pocTa Trrpynn wMbiwy
NPUBOAMNTEHKHIOMBAKEBOOTHOILWEHWSA.

Oco60r 0 B3HAUCWRYHWPSE @ @TObl M 3 Y U € H W I YyM B, |
u b(V.J. Berge G.E. Hudson K. M. Iozllidtt, P.J.Ariveétte 1970.

ABTOpb w3WpwWeo/mmrmyueckme oy ob@HBMGEO B
HblX, yaensas 6o0nbwoe BHWMUMaHWEe JoMaWwHelw

MblwyuB1eyYyeBOro NOo@AGHAXPHRPE B,/ ATP.bE.b €BN Y (

n nogbemMOM KDPpPb>baa
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FpyowBellAMBONEee pPa3PRVLHECVEBDMBMHNE
KpblBbe Hap X 0BT TPHYYQIGA C poeof, P VYN bl LW LJ/BIO XX U TCCG- 9
HOBHAsa Hlaor pya&k@are KOCTeWn K[ bl/HagmTTOomUL aast
CTONbKO Xe, YCCKKY/nasTyyopras @ acHEMHUdson P.J. Lanzillotti,

K . Miolf.,V.J.Berge P.J. Trivette 1955, 1964, 1969).

CendHckwnnm B. M. (1986) oTmMeyvaeT,audTo
oo,z a HenoLBAXRA®CMWAC a.

Gadav Y . n Selenkanc&noum (8PLYy v T oan-or |
cTunsar,a 6egpa MW TONEeHUW U OTAUYUNTENbEA®bE
KOOp blX MBWOTUNUNL pPas3AMUUYHBX OTpsaAnoB.

J. Cracraft, (1971) npoBoOoAUAW ThEp PO
BOWH&KYHYCT®KMNRPRpAa3INMUUYHBIM Tunom .Hagemdoin Ci
(1971)ncn o N b 3KOOBMAIMVIT E K CHBLINCE APARPBBREMAMUYAS OKNO
npum pas3/IMYHON CcKoOpPpoOCTKM OGera oOoTAeNBWHBLBIX
BOAMMC TIBIRETIK A N8 AECHWSY KTY P bl CMBLABLUO YHOT O
Tas3 @H MY KOCTWN.

dPyHAaAaMEeHDAME KO P OC TY MWMbE3 B A BHOCBICHA |
CTUW NTWUU U3NO0OXeHbH Gadaway yB b XSPladmkiax( 18

G.N. Weinsteinetal(1984)n poB oAV AN UCWEEHNG BRETKSA |
30BOWN KOHEUYHOCTMW KaHafACKONn KaTaphamwvuiny
HOB/NEHO, 4YYyWa@KMe& BB 081K BIMa03T 00BBOSN MKOOM T N |
HUMaAT KpdAIYa/BHE00WH0We 6 e puy @B o il awelj@dcaitb H
6aTe gmu.

H. N. AKaeBCKMUM, T. ©. lla Kk n p oysbae, g nit9e7n2:
LOKaMNBMEHEHUN PaAaB@BUTA AN MblLlIL B paHHmM#A n
HUTOMO@MMUYEeCKON CTPYKTYypPb, a B dUNOT eH

KOHe€e4YHOLCbLI U nT
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15.stsMmisd

OAHMM M3 CyWwWecTBEHHbBLIX NoKa3aTenNnme-in Kk
H bl X ABNAETCHA XOpPOWO XpMmas3 BDMTOHID MK qACITRS KO.p
cnaBnuBaeT coOoOTBeTCTBYytlWee pa3BUTUeeE- Mt
pe.

O6bwenMs3sBEeCTHO, 4TO CKeneT g9BNAeTEgA O
Ma, oOob6ecneuynmBatlWmMXx eIl M THVKIRHKE I3eIA0T Pe/BoHHED (
ro, mA&AWKTUBHBORMHA AAKae 1989) .

Mopdgonormuyeckme ocobBeHHOCYM papeEelRasB
XMB O T HblX CBoOWYeTcorM, MNo/sla, YPOBHSHA KoOopwmAnae
MHOT OYUNC/NEMHHI bleT VBT BEHHLX WU 3apybexH
H. I. (1949) Ha oBUakxa GpwoBmpx ;B. Manwnr(di
Ha KpPpYynmnHOM por amoM Ac KHadeyB)axa KXiaHm B - @.
Ba M.1B.91) , Frnarones MNMkmapsdas®», C1OE599
ueynw a[p@EpeAan [AOCTYNHLBLX ANA MUW3IydYeHUAaA pa
MbllWL Ta30BOMW KOHEYUHOCTMW AOMaWwWHeEen Kypul
ryoe (l@cdalB)ymiionnocnepgpoBaTenbHOCTb paclue
7-e CyTYyoramum HR M U a .

Panp mccnepoBateneim yKasbBawT, U4TO
M8 bl Tena WU MblluA YINOWKIXOHWME CKeneTHON
n. A. (1978).

Mullen M., Swatland H.J. (1979) ycTaHOBUWUAMN, 4TC
(kpowme KocTthamamfa TN BbLIWE Yy NeTywKoB,

ApyTwoHAad M. WN. MxuntapsaH Pl986).oTmwesm.e:
YT @& an T H a4 Macca KOCTEehn MO3BOHOYHOT O
4yeM Yy KYypouyekK MU C BO3pacTOM YBE@OKWKBa ¢
poAab BO3PBMCEMHbBIEO Nepunogax obnapgawTt 60n1E€
nerropH. PoEirpekpamciteeclk on o oT gefna ckene
Mecsa4YHOro BoO3pacTa. Hanb6onbuwytw abaont

nax nTwnubl nmMenmn KHOOCCTTMWM , T a33a0T BEOMI cKnoeHgey4e 1
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eYyHoOCTUNW N oceBOW. WHTEHCUBHbBINW pocT OO
HeBHOINo BO3pacTa, 1modc.ne 4Y4yero pocCcT 3ah
KpnwtodgopoBa BE. BB a H(MIM9 81 0 BHea e GHH 1B &
pynuwna K BHIBOP@B EBMDONE KOBMIBRHAEEREABT A |

€eTbHOWMOC & KMTMWUBH
XpyctaneslpwWMwmBadpwmpoBa b. B. (1981) n

ONOoOAHAKE KPYNHOT o1 ppcaAr3anTUCOHIHGOLI X C KyCCT/I20VB M @

yCcCTaHOBUWIW, 4yTO MACHa4Ad 3MmBsumagy TN KA B

XeHWmOXHOT O.

Field R.A., Riley M.L., Mello F.S.and al( 1 97 4) oTMeyaiT,
OOblIX XWBOTHBLX WUMEWT MEHbLWYKW NPOYHOCT
ewecTBa, MMUMHepanbHbBX BewWecTB U Xupa.

B KoCcTuUu copgepXmrtTcercTmMnmeepanwpslX@HRBA.I
O um Bogb 10 % (KacasuHa b.C., Topb6eHEK

le XoHT MaH, ConyH A.C. (1980)o-0TW
a W Kanbumsa B KOCTSHAX Y MEOMHEBMHITIMO BH LB

NOHaAM®Cb C NOHBRKEBBARRM. 91U

o o FE

Michel J., Suttie JW., Sunde M. (1984) nuuwyT, @aTF o0
n s HeT pas3HNLbI B copgepXaHuum dropa E
XUMUUYECKNUN COCT&HBNKIERTTEHAN OCTKAMKETHM € M
my, bl .

16, dMmlstsdzise d W

Mbllle YHblE T®BHOTIHWABM MNYHOE MNPOUCXOXMIEH
pVaB YW COKpPaAaTWUMOCTMWU: rnapgkas, nonepeuyH

KaHaH OBHOMNW CTPYKTYPOWN eguMmHUNULEN aABNAeET
MeeT uUCYepUYeHHOoOCTMNu, BepeTeHOOOP@BB HO B
EeHTpe pacWMPEHHON 30HBL MUMeeT Najam4K O]l
arawtTca B TPpyoGKooOGpas3HbLX W NONbIX a-pr &

TO pa3fefeHHble pPbIXa#H®BUW.COEAUHUNUTENbHOMN
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MonepeyHononocaTtasa (cKeneTAAQHAEe TRPAD
erTcsa M3 KNeTOoOK MMUOTOMOB, KoTopble B |
KPpYynNHBE cuUuMnnacTuwhwelweMMeaebdopRAQKHK A ,0-4
XetmocpuraTtue GE8newm

Mo A4 a iCRbABhmore G. Tompking L. Doerr ( 1 9 7@2W wmMHK Y 6 a
amy Ky 1 63 M@ P MoHOeN C B3@[PWDKA € HMN e MbllWe o # bl X
TOPLKEO CTOAT M3 MMocumMnnacTta (MHorosapgep
B BoONoKHe apamumambpunnabel, cocToawme u”a3
Ha3blBaeMblX CaP@PxramvepEmwmm , autTcllice pgacapeo Me p |
Koneoner,da oot 3 MKM (MBaHOB1 W6 %P, | KdaE
0. Nn. , mn op. 2002, Xam A., Kopmak [A. 1

MUKPOCTPYKTYpPa Mblle Y HOT OC BBEOT/IODBROKNA U O T
NeKTpPpoHHOMaypmmraean x A. HampeA.,1Bazald ; 1971k} .
TPOHHOEEH WEBIME YHOT O BOJTOKHAaA MW3J/TOoOMKeWHwWe BH H
nobdbunsbenoycos A.A. (1968); Xam A., Kopl

B rumcrtummanos mm MbllWle YHbIeE BO/MOKHA pAens
basnpyeTtTcsda Ha ,uopupomor muud oM MO G @ @e M KX
CTAX ®akKTMUYUeEeCKNW 3TO OOQHM U Te Xe BOTI-0KF
YyB KO Bukba.T,yuehhk20090. B. ,

Mopdonorm 3a OCHOBY ©O6epyT MOpP®oAOT U
ITUMRKPacHBEADW 6e AlamIIRC M eHH I

d®n3nMos/B@AI MIOCHOBY 6GepyT CKOPO-€Me] JICEHKHA
CKOPOCTb COKpalWwWeHNSHA BOUIDMKPHYE MIBIEMAR A A C

BuMoXxmnmmmak MocHoBY O6epyas prom@iH bayibl X aaHHIEAS P O
W &H bl A .

Y ubinnaT 0 peiC @ OBKQUeHKMHIA U1 M eAshmone(pRa C # bl |
ap. ., 1972). B IrTpyAHbBX MbWLax MACHBX n
WatlTCbEe BOXHMEBX NPOMCXOAUT nNpPpeBpaAUEAEDHN

BOOKKOH B ©Oensble.
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B Mbllwye MeXAYy nNyudyKaMu pacsBWABIT G HKO
HUW (3HAOMUI3NIK) , MeXay OO6beaAUuHEeHHbBIMN N

TonNncTble (NepuMMM3INN), BCSHA MbllLa MNOKPHLTE

1.7) sMmist BB ted sdzOdz! dz" 2 tetsMmils d3r h j ydzr = 9o
Mizuno T., Hikami Y. (1971) ykKkas3bBawT, 4YT®@®-MNO
NeTxXHbMbMUPOMNC XOA4NUT 3a CUYeT pocTa o0T04-€ent

ble ®@H®P/ABCb B OIMOPUOHaANbHBLW Nepunopg. [

©

BONOKHAa He ob6pas3ywTcsa. boAbWMHCTBO-aB]
NOKOH nNpouMcxXxoauT BCNegLCOBORHIBRYIMERHA
HoOBMIOPM OGPUNT VW FamMokKEeansa cyYeT yBenNunmue
c a gvke p ®@.8VNillilamsn pagp. DP.BSAIHAB ; op. , 1988) .

MbllWle Y Hble B O/ GAKKH &8 paanoMTHWT, KI a KO CUr BB OT/100S
B ANWHY N prexapuaHiLEMONosH lwamotg H. Takahara( 1 998) B
CTe C OKOHYaHWEeMemEUIbad OMYC BWYE @A DyB mer
YT oM Y60 Nb e e MKbAUEMHHEIXT BBOO TOK OH B  MHHLU €
LUbl HabupawT Maccy.

Kpome ToOT O, B NutepaT,ypwBE pPa&H HObXP O
noklhtan nU& B blwe LT nuik M3

t smils ©BMj2 & Y cydasH o sdz@eEfEip a ¢ B & @we -
Wwe WHIMa BIC Yy WKW 3@BUKOAMMNYecTBAa O6Opas3oOBaHt
nepunopge MblUeEYHbBIX BOJMTOKOH WU 0T O6QTMEOBHEAHIN
H o (k. Locniskar A. Holcman F. Zagozen 1980).

Mouywe . MN. (1961), Tony6HUYHOWK B. 4.
NMAL LI NO AMaMeTpPy UM KOMTUYBMOXBY OHEBHMWRHbLIX
MblUWBE OMN TKaHW B 3aBUCUMOCTMU OT BO3IpPACTE

H. I, Kapnosa (1958), B. M. CendaHCcKWNV
AMYHBIX NopoAgax Kyp W nunwyrT, YT O Yybl-U blN

WweyHoOro somawyax c3Hb8T 8B mMxegHeBBBIoMPpacTe
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4657 MK M, a no T3sgkkan kU9 w ok Yipr-a ma e i x N o
Mblwle WHble BOJTOKHAa Tonopeog.4uyemM Y KYP AWUYE

F.D. Aberle, P.B. Addis, R.N. Soffner( 1995) pokasanu, yT
MACHBIX Napao ay Bkeyipmye Hu e Bll TwbrnitWe 1 6O TI B K a ¢
yBenmyeHnMda Macchb MblWL B TYLWKeE.

Takunum obpasom, MO XHO nia Jaml HIbIXb ,Be1yT0 G
HNAOATWIKXK TUBHOCTMWU, nona VW BHBbBBRPABOA T WKWaRMI
CBOWN OCOTOEpWHaMe TP MBIQUOOHKH @X@ 3 /1M Y eH.

Bonpoc O NONOXeHWUU aaep B MbllUEWHOM

ckunm K. W. (1968) cyunmTtaerT, UTO B Kpact
pa3MeuwarwTcsa B HBRETpepu@e DU bINX, Haobop
(1961) 3aknwywnn, YT O pas3MeweHMe sagBaep
pakTepoM pacmoonaxeensa capk

MfepemaxkoBa B. H. (2013) oTMeyaeT, Y
AHEBHOINO BO3pacTarT K/pmHsiaa e WHCHMXe H B P Y/ oK Bl M
Mblwy ¢ oaBT, dE0u /MK M, O B\8I, /bd B o V-8 aB8gbmane B, 3 8
280 HEBHOM BO3pauameedn, edt ymum, 4 pdDu4m n 41, 4
MK M; -0H eBHDM, 7 un 55-40,, Skmykpbgly, K3mcanBB2EeH H O .

M3 [ aHHBbIX CeBacTbdaHOBa H. H. (2015
«CMeHa@N@&PyexiOgaHeBHOMY BO3pacTy nNeTyLuwKoc
BONOKOGE@E®MA W O ABYM MbllWUIAOM CypBaeB/HAEYHUWIEBI AC  C

MM 5S5H PPa3a,6XypdAecx

1I8mdadyud MEdj dmmdzj Hise Oded ™ 3" "y

AdaHacbes . 4., Epbir nH P .nA.ly T Fap3u3raok
LEeHT CYXOrlro BelWecTBMe TBY WKIHeBA B &I 1@ YNVHEEABLIOAr X
paBHaAancsa 25, 1% «HldpbewpalbB.akaum o»90,,380 3
1, 28;-03@0a n 1, 40 %, COOTBETCTBEHHO. B
copgepxanocb 22,433y 932 8 3%, Otle nmkadp-al 2 ¥
1,06 W ob,TBZ2HH,0T®B €
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Mpun mMmccnepoBaHWUW XUMMYEeCKOrNro cocTas
neT y uk o kKpocca «CmMeHa 7» I[lepeBO0O34YWKKOB
AOHEeBHOM BoOo3pacTe BOSAb -€00,06e2p, oG Hk B3l , XK
ye«81l, 21; O, 3 WBEBHOM®W,BOo3paeTeé, &ie;Ty MUK
20, O 8P u-exk7, 91 ; 1, 030neBlobbS%aédgqaBign 1,
21, 65%; -Wy3¥2u48B@8 un 21, 78 %.

ObpawaeT Ha cebd BHIWHMaEHIK&M BHOT {a kDK,
MHUL a X 6 p onvpnoedpoognmbh 2eBbya neT yVHROB, R§gpoue
H8, 61 %,-pa -MP2&BHOTo-B®3DaAaETTHBYN N2,717YyE%.0B
no 42 poBEPXHBCTHOW TrpPpyapHOW MblwWUue copae
0,80%,BA4BYy Tl nNnaBo-iHabOppPaTOoOT aeP&NNOMmMP U C XEO-4 U T
Hne ©6Genka B MNOBEPXHOCTHOMW T PYyaAHO-H aMmbllL
1,49%.

MpnM M3IYyYeHUNU XUMKUYeECK B0rpoo NcioegpToaBB ak PMLCL
8 » CeBadt HRMH B cTaHoBE WA B cpeagHewm no
(NnoBepxXxXHOBOWOM m@mpBynonnaBoOW Mblwyen-mHmead&)
OHEeBHOIoOo BO3pacTa BOAbl CHUuXaeTCc S 1g 3B Ps
7776% HO yBenNnumyuumBaeTCd KO/IMYEeCTBO Xupa
6enka ¢ 17,03 po 20p03B0M0Y %KypoOoweEewBECT C

B pganbHenwemM Cc -RO3-MaOeB BOIT 00OV B @By alK D 3
KONMYyec BB MbEIEAI O /1XaeT CHMWXaZT, k8Co%, B Y€ [Xey/
Ha 2, 65 %, HO yBe/numyumBaeTcsd B MblWyax CcO
—Ha, 19% wvw 1, 77% coOoOTBeTCTBEHHO.

Ha OCHOBAaAaHMWW BbINUEXHIGE 1IDKEK HBH®OL BO:
NTwWnuybl, K a K y neTyLuWwKOB, Tak 7 Kypouel

cogepxaHwuns4d BOoAbl U yBe/1TnyvyeHme KonmyecrTB
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2. JTovrtrRiodJuwlr3a rR vef [lrRcrURAdICT
Red[ [([d o1 REB

Pa6oTa BbNnOANHeHa B pAgenapTaMeHTe BE
TEXHO/NOIMYecKOro MHcTUTYyTa B nepumop c

[ Olsjtcd Qudasids nccnepgoBaHMA MOCANY XWTW T
HanpeaBsl Kpocc2000x.leipe@e@cCc B blBBeen euHe T bIHH&E X O
wi, w2, w3, Midy amn noopnydyeHa U3 eor yrn- rnri
doMWHOCr O pawnmoHa Mo clkponB c X @ WBp260TBmbra b b & .y
«MTnwBeEBIYE NTbHYIW YacTb AUL U ULUMBASANERI
CMNU ax@pcKoe».

Bcero B lNMBanwaecy A2LHB T biC. I O AHOEBC, Y UME3K
AWMU eKHooc b3 1 2 T . aufle pen erkotam B [ bl i nAaH-H
nnemeHHOW paboOoThb C NTUMULEeW Kpocca «IMTwn
2000» ®ROD1BOIX4 . |/ oryn nn3 «MNTt wWiBHd4e »
c.OBcmHyues K. ,Hlepr.nek2ZUYB&H nnaH.

1. MOtcOCIsjtedmMlsdE O C to-Mipd ¢z juleor jbigpe X
6ABO0OCKOPANYNHbBN, OTAYBCE @K C HLO.N & BIE T P @ S
onepsaemas. MaTepuUnHCKamepoOaHUHAEe I WILRPA €
natTa dQPUHanNbHOT O rmoépwupga B CYTOGHOM

cTa nepa.
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Puc. 1. UbinndaTa CYTOYHOTIOoO BO3pacrTa

Punc. 2. -dleagxomB3®0Bo3pacTa.



31

Pnd&. Kypmuyua Kpocca «WenmBep 2000» 180

MTnua mnmeer:

-AONNTEenbHBLW U YCTOMUYUBBLINA NUK HAWUHEK
TenbHOCTHSDb AsALEeHOCKOCTHN cBblwe 90% orT
S1WLUeecoTcuk CcBblwe 95 % oT 15 Ao 25 Hepensb

-NNTOTHBIN 6GEeNoOK, He pas3Xumxawwmnmmcsa npf

-peBO@MIOHHOE [ 0 GTONKKECH ek c TBOC OB M@E T U
BaeT MNOBbLIWEHHYI pPpe3uncTeHTHOCTb MNTwWULy
6ones3a@EekdM, nenkos NTULU, PETUKYNOSIHAOTE

- YHUKAaNbHBM CBOMWCTBOM Kpocca aBANA
MaKCW M TkbMH/ON Y4 € G3T BXOM POHVBLEXT aK U C TOT B AWt e
O HEM® H 1" NbHa,;

-bonee BbLHCOKOE cofpepXaHWMUe CYXUX BE
NMewMM CA aHanoramm HAUYHOWM NTULUb Ha Ppo
Bblwe HOa, 50,3 4TO NO3BOAA@MONKMIET & BB MYE- N

pepaboTke gaMuya Ha SAUYHBIA NOPOWOK U APY
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MTmnua Kpoc c2800>« LheviieBeeTp B bICOK YO Y CT-0MUY
90 % no BO6@paepma nbs8 MpnmeHaeTca-45 ay
Hepanenb edHuneagelp¥oanp bloeke yYypoBeHb CbpOol
nocTeneHHO CcCHM3IUTbL Ha 0, 5. OnT#¥HIEMA b H
HaTb € 2900 KKan Ha KT, a 3aKaHUYNMB&THL
ro nepmopga O4YeHb HebBONbWasad pas3HWUg, eB
XaHUN ypH,BAA BKPARARLUMNOHEe L, HAH mH aonsDBO A4, @1
Ao 4, 5%, npouMsBOAUTENUN NONYy4yYalwT nNeu-ue:t
ctTBa, noTtpebneHunel X prma KEp Wwa e ec YIT0KOU .

HtSH jtoy Ddzd e HHble O bRHEED T & B ORBHDPALUIVAB a €
B Kneakapw uUCNbTAaHWUWMW HOBbLIX TEXHOMNOT 1!
KoOpMeHuUeM nNTMWLUbI, BbipaWwWnnB-4a®T CBYHKA®DGMY |
wapgenan KneTKW Ha OAHY T 0nNodsY0°colBagBBNRS
126 HBeH oM ®p e Me Wwa T B K /1 e TaorTYeHvbl en X6 anteap@eeBuo, [
weHmsa A[Ansa B3pocwawvm ThHBabPno kne

B nepBytl Hepgentw XWU3HWU UBLIDNAT pas3mMe
orpaxpgeHuxn00 nroo /MbH.

B nocnepgytwwme BO3pacTHBbLEe Bhoegpan oeatbd NBO
HUKUW TemMnepaTypy B nNoMeweHUNUN ndYP LELEKNE
19 ©°C, c T-4dPluBe °3C5;4HC. 140a40HAa n no 476 pe
noaapm@eTCcA Hal % p0@.HeOTMWoOoCUTeABMaa BN ad

I Mo jh.jdddg ommoesnm HOCTb QOK@MUECHWST aB /16 €
14 mxmBd HWR 0231 acoB, MHT e HCMBAHMD cIT b KD Cc BHeHlY®
1914 4yacosB, panee ¢ 7/ N A0 KOHUal8 -Hep
8 aioB-51AHIpunnoRNeHNne

CTaHfgapTHaManCBEWEeHNS nNpeagcTasBetse:
Huga ocBeweHmMa ¢ 23 4YyacosB, B nepBbla-3
C 0B, HayuMHaa ¢ 43 [OHA. B nepunopg 4aB4eck

naert OKaogoBe &E5BHKNONHWYEeHMEM CBeTa B HOYHOE
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Ststcdp K opmMmneHne nNnTuUyb OCylWwWecTBNANOCE
ANYHBIX KpoccoB AuuPphepeHULUMpPOBAaHO B 3asB
pa3BURWKOBOACTBO NO COAEPXaAaHWUIW U KOPM
pepnadnags, 2011)

KopmMneHune MONOAHSAKa A NAPUOYAHYOKITON BHH D ICIP-aUB |
punBaeT aAudpPepeHUMpPOBAHHO B 3aBUWCUMOCTV
C yYyyeToOM TeHaeHUGR@B a(glfoppc/ooomee H e 1

Mpun BbHPpaAaWMNBAHUN PEMOHTHOTINO MONOAHSK
payuMmoHOB, NpPMW KAOBTA0 PPbDXC TBObBOLEX/T AWIT MO @WIHD AbIP. €

HlsOlsso " 2 n cci®oyafiszizo B a N1 U G HCEYBTHOOY HOO 'BOO
Cioaa B Xeqjmuis Otclstso,” 20 A5 upuiisa+7 M & @ B bl &K 105 H U
TOPOM LUBIONAAT KOPMSAT CMEeCb W3 ek on e
QTwWy nepunogy KopmMneHnms ypgensaertrcsa ocobo

XN 3 HMN npomcecxoanmrt MHTEeHCWMBHDOE Pa3BUT NE

TeMnepaTypHOro romMmeocTtas3a, WMMYHHOMN-0 C(
cTeMb W apgpanTtauunmsa K bhaoslToppM BerRWPpAaMb
nonyvyawT KOoOpM U BOAY, TewMm, cCkopee 'y |
NPONCXOAUT OBLICTPbLIA POCTMOWM KDPMEAN MU & O(pM[

it sistso 5?2 Bw@@®uyudsdz nurtartenbHOCFWO Hd8&8HO
OHeBHODIPWawmnagHMoa (nNnpunpokenvd@anépxaywnd
JOUY-KHWEeYHOTNToO TpakTa U peoexo ML ELHEDID BE
Mcnonb3oBanNnuM PpPauLUWOHB C HeEe MHBHIOKL THY BEEed ew
BOIro nNpeak/ianemBpoOoDO payn XxH@HEPC TKBOYTHOOTP bpea 3 E
306a.

ltcj HC ZOH S Bpr BnsBmtsez ¢ 17 Hepgenb MU
MCNONb3YKWT pPaUUOHB C AOCTAaTOYHDBM KOO/ MU
pa, KOTOpble CcNnOCOOGCTBYET X OTPeoi enm ydappansm
HUWI CKOpPAynb SAuuy.

stedzdzj dzdj oL ctPBdrMDO HEIZIGNA B3 poCANbIX K.Y

AbpoKkayecTBEHHBX KOMNOHeHTOB, 6e3 npwus
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Il sjddfijnda uyublnnAT ycTaHaB/AMBAaAaKWT NON-04¢F
HWNTEeNbHO K aBTOMaATWUUYeCcKON)OD2X H@,1 CB-A S
Nbl¥aBTaboMm4yecKNe NOUNKMN.

Taknm obpasom, MOXHO 3aKNWUYNUNTb,K-UTOC
HOCTHBLIA pPexunmmbl, NAOTHOCTbL NoOoCapgKmWm,o-dp

Balun aHIOP MM O nA4 nTwnaubl ANYHOT O HanpaB e

|

TMuem cagrocrpocca «lMNTUnyHoe 2», 2005) .

HnJ BBO s jHjddY GYr O

Moasepr aempmwBadéGmmonoRpatT aghb 20000 i Be m 3
BO3pacCTHbBX UM 2 nono@wmxar dynn B KaxpgolMu

Mpu AOCTUXEHUM MNTULEW onpepneneHHOT i
y6od no 4 neTtTywka wn 4 Kypwuuybl.

Mepepnp yb6oem KaxXxAayw NTuUuLy B3IBewumBanm
no 1 1. Y6oihn nNnTuUuuyubl npoBOaAMNWM B nad-0pa
AWUWHB, NO NPUHATONW TexXxXHOMIBIMYECKON WUFE

Mocne 244yacoBeBblpepxra-gadypBChkeax( @an
mccnepoBaTtTenbCcKytw nabopaTtopwulto, rane mnx
npenapoBKYy NO aHaToOMMyYecKUMuM obnaciysm.
rme TKaHWU (ocTaTKHMu nerkKmx w”nU nNosemH K
Bannm Ha 9nekTtTpunuyekkMx @EMER cBAXHHOCTHLb
O, IMert o[prew.o Mm & U20C]y,
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Tabnunuya

KonmnuyuectTBO BO3pPacTHBLX U
Kyp bl MNeT y wK
Ba -
K O len-4/ kK o nen-y/Bcer
da3bl pas3Bu|jpacrtT
_|c T BOO- |C T BOO- |TO/10 B
AHeMNn
nos noBs
Boinynnennasall 4 4 8
1. CwmeHyranH?28 4 4 8
nepBUYHOE 42 4 4 8
2 Pnusnomor
140 4 4 8
cCKasda 3peno
3 Mnk ganaqe
210 4 4 8
CTMU
4 Onmma nb HLE
. 320 4 4 8
Y P OB @HBH GIC K
5 KoHely &<«
476 4 4 8
Tayuumm nTuny
6. Konunyea-t
- 28 28 56
noB

yb6on
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Tabnuuya
O6bbekT MW MeTOAbL MCCnNnepgoBadt
O6bbeKT mccnepgoBaHUMm: KypwrR00dk» nerT)
BagpacT, MaTmweam Me T 0 4 bl OnpesgHUNE
[OH e i1 MCC/OBM@AHMUMCCTIenoOBaHNOK a&Ballr
Ky pbl, Xnsasga mMacc
Ty WK un B3BewnBaHMNMacoaoupe H O |
1 T MK U
28
42 Mo p o lecoK MHMac C bl :
140 Ty wK u CocCTyalekK T M bl LHE O 1 ,
210 (npenapo@8«KXUWpPpoBOIW,
320 NeHNEeaMme TK, KOCTHONK un
476 ApYyrunx TKa
C ocTaTkKkawm
no4ykwn, orc-T
Knx, ¢acuym
Mblwy bl:
1 noBXBOPCT Ovamebiue ym O
28 [ pay a g, F'McTOEXKINWY B O KHOA ;|
42 ABYT nas
140 Mbl WL a 6 ¢
210 Mbl Wy bl:
320 noBeEPCT| XuMuMuyeckumnmnBnar un, Xnp
476 [ poy a g, 6enwap 3
ABYT nasB
Mblwiyga 6
1 Ky pbl, MaTevMaE KW BeXx uvnempXa
28 TYWKNn, |o6aPpoTKka. Bbllle n epeMm
42 M HUL, bl CTaTunucTuBi-€n oK a&Balir
140 paboTKkKa
210
320

476
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td4y. 1 jfMr zOBttcGEsOstefdz j J[ su
TYWKNW M oOpraHb NOoOAE@MMITMAPHBET & KICH
OCHOBAHMUM Yero OHPOBBLIMMU. NPU3HAHB 37

Mpn nNpoBefgeHVMAeHFI@ENTAPOPRBOKW,HIRGMBIK

NeTYWKOB YCTaHOB/IEHO, 4TO MeXAy HUMMU

KOCTWN, XWM@OmwKawEaBayveT eplab3Hbn Y Mg axmXe n
HMUYeCKY owmobky. TloaToMy B QAafbHei@weMm
BoMNnymgn, a oceBoOoOun ckeneTtT (KOCTMU) MNONH

C Tywkwuw aHawana KOXYy (C Hee no BOS3
3atTeM npenapumpoBasun MblWULb NAe4YyeBOT O
OpPHWHOHK UGT @ O3BOHOYHOTIro cTon6a, T PYyAHO.I

KocTu, OCBOTOOMHIEBWMHBECYXOXNUNUK, a-ackKX
NOTHYW Maccy nocnegHux 4 wWeWHbBX N @O3BO.I
BbIX MW XBOCTOBBbBX MNO3BOHKOB, T PYyAHOID-KO:
BaNlMm Maccy KOCT®E€IKOH®3 o oarerogaips m p pe HBN® B
wem MROCEHBEWN NONYTYLWKMN, KOTOpWBayMHO Kal)

Maccy KocTelh TYyIWKIMUM.
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TakXe cyMmMupoBaHMUeM onpepgenann Y-Houwy
rMmxHeKan B Lenom obwytw Maccy TyLWKMN.

MblwyslYy WKW AN PpPepeHumnposanu na oTdH aT
BeTCcCTBUKM C MexapyHapoaHOW BeTepUHaApPHOMU
3eneHeBCKUN, 2002) . FpynnupoBKY MbtLWL
rqpacnonodXieHBOCNYXMBatwwmx( AMmMmnm  cAoKYaieeBHCEKH
B.E. HukntueHnwkH2g 1 A;.BHU Xpw cTanésa n ap.

CymeToha nNpenapoBKW TyLlWwWekKk 3aknpa-aert
BUTMUSA MbOWRIN MWKAKMMN BO3PAaCTHBM nepunogam.

MaTepwuandgdw tgasiipe s d yj MSE s6 50 o Myda; mis o O (
HOCTHaaA T py@mMmma wirbMHLELCAICIMIO NTDMKRBHHapaHa T |
maoByr nasasa wMblogmima MooecatpaaT M4y ec K uMm Tun) , o
beapa M YaCTMUYUHO Ha KOCTHaXx Tasa.

Ana wnccnepoBaHusa ob6bpas3uyubl 6pann er3 U
Aywownm dukcumposammneaamo Bhd Do Mp A H @0P e
nnmwa TeyeHne mMecsaya. 3aTemobépasxKuUuBAaAnNP
NnnTtalB ero napadpumnHom B aBToOoMaTunmuyechlin
5Jr mopnwe,T ONUuCcCaHHOMN WA . Oip.2 0@an) q X Hm ka B H
(2002).

LJaene napa@poOHAEBRBHE HRae 3pao/ T LMW OHHOM -MWUK
Cut ®SRM TM H®E®O.cpE®/OIBM COCTaxsaTieaM O K@KIDa
FfeMaTOKCUNMUHOM 3SPNuLgpaH®@o@3wMepmMbiMm N0
NOKPbLBKWPABHABLIM CTEKIMTOM.

MUKpoOoCKONUYgOB@eI N@CapenapartoB BbiNO
Mniopk ona Ol i mpus BX51 npu yBenumyeHUS X
ocyweasanaen Kamepoin Col or Vi ew. N3 MepeHMU
npousBOANNMN Ha MnNonepeuydHb>blX cpe3ax M -Mbll
peoT-Woepgdoormsa -mipzsr» yeBenmyenumunm 10 x 40 c
M3 06paxNESymn 4
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o —

Pné.. Mnkpockon (Olimpus BX51)

An s d &3d WJ 1 My 1 SoopCadats € p XyHMD p JyAM bl L,

cCaMytl KPYNHYI B VO P BAYMBINBROC gI0TaA W HY B ¥ 3
HbilX ME3IIBON KOHEUHOCTMWU.

Mpenap HEbORBIWHIKEIT aB1 MN 0 1M 3 T N MEH mBoIMVeEe LyBe/un
B XONOAMWNBbHYW Kamepy, rpe TeMNRBpayypa
MblWL bl OYMUWaAaAMWMI3IME NXKM@VMUPpHyabEK npobe eapu
nsmxonmyeonmBNI®ETOA4O0OM CYLWKKM ob6GBpa3yuoB M- CY
NnepaThioip2° Cl 0 NONYyYeHUSA NOCTOSHHHQN-XMFPC
SKcTparunpoBaHuvppanepn@owmc e raad () I, O DT6 EMNI0 .
no MmetTony Kbvbenb Mana ékfoemdy ROARIS xXwpa
TblBanlun B nNpouyueHTax KBcEpoWukaBeeHK RO OAf.
kKo, )2009

MonydyYyeHHBE UMPPOBbLIE fJaHHbLE pe3yfdbTa
pa6boTKe Ha KoMNbTepax NOo cTaHAapTHDLM
MHW K n wo g2014). A.

Bolumcnanm nao M3ydaeMmMblM NnNoKa3aTendamm:

=

A) cpepagHww apudpmeTmnmyecKkytrw N ownmbkKy
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b) OTHOCMWUTENbHWI KMaCBCYN PMbLLULUEIH T aXxX 0T
MblLUKL KORGOMPEMNY WK W) ;

B) JOCTOBEPHOCTb MeXpay ,N OVKaac3eayr emMIgiamcyl
MbllW, KORMEEHAY KypouykKamMum N neTyuwKkamu.

') n@Pepenann KoppenaTunuswHY KON TCYBUALBIGN B\ @
mMaccoWn, MaccoOWw Tywek, mMaccoun sawuy

N3 BbiWe MU3INOXEeHHDPD B BB @HERBYSHP/BMOTOO |,
M3Yy4YyepHOCHR BB O T, H BOKOWIM HC TBO MeTOo040OB OCRAeBbl
HUN TakK KakK ero MOXHO NnNpoBOAMUTbL C BbICO

Mpn M3 yyYyeHUWMU MNKoaKyae3CcarTBee/HEHbI XM A @ a p @ M @ M
yecmMmeeae& OAbl UWCC MUESOROBNIHWC K MMibl LCLIO C T a B

Ons BblABIITMGHHMEE P @O N @XM YRTCP B K T Y UK aox- |
AVNUT apic oA KYyp M NeTyuwWKoOB B 7 BO3pacl

M3 aToOoOro cnepgyeT, U4UTO NpepioXeHBAbEe
TG KMNE MeTOoOAbl MccnepgoBaHUM Kyp rocTtupo

Mpun nNpoBepjeHW U YMCTCbIBEALIOUB/AEH/MBIA0 ¥ D3 a T € N |
mMmaccy ntwunybel (no 25 r1ronoB) MHAOWBUAY AnN
Maccb, pacxoh KopMa 3@HREGPIOO A HEBHEIBE DB ¢
pacrTa, Maccy nNOTPOWEHbLIX TywekKk, Yy O6OHKHbI
TPOWEHDBX TRINMK MK C CKel, KaTer op a829220t21 b
FrOCT 320BpgMAH CHble KaudyecTBa, nytTem nposegj
Kn Tyuwe§gf( Mempiwy ek e mmerHgaumm, 2004) .

[ JIsBHBEZIedY d dj IstsMe 1 ofgnondn] rHusye eCodrda? it
YCGHOB/NEHVWRA pPasBB@C W MBIALE Y HOMW, XMpoBON n
(OcTaTKOB 1K aywm XC, ONCoTHaeTKK, a MW PX IHMa)H OT O H
NnPpoAYKTUBHOCTMN 20000 ct@n /xilbesn BIE@MN /1 € K C H bl €
BO3pacTH©bLE B( cAMpH/AMNMHILREREIIOP N Y4 EUCMKMYEE, C KX @ - U C
BaAaHNAT My €0 @AGA0 L& HNbDX BC e M LU W PP OB bIM HE A H |

T a
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AnsycTtTaHoOBNeHNWS NokKaszaTenem pocTa-mn
NS KMYBIO MacCyr,y wMrakcacHye i py n nn yMbBuMiNn O N1 b 3 O B ¢
BbiCOKOTIO® FROHBOE WUWM BAaHWNSA. Ana pacKpbTOMA C
OV /A penapcoBBKbya e neHUeMm p al3nmsn UnHObBXH aTHRMaAH €6
60K MUX CTPYWHOYIp THRIE® /1b 3romecar/omi or um me p-ga i
MEeETPUUYBETKAHbl. Kpome ToOT O, ANS KadvecTaBs
XMUMUUEL CHEIMO B aAaHNA MblLWL .

Becb UMPPOBON MUTEPAACTTHNAARABEPMam-Op a
HallTbHOM KOMNDBbTEpPE |l-A16D0 6R)on€pagwn qH
Windows 8.1 ¢ nomMouwbto npormlipayme HMeler a
Bble [AAHHDLEMW [IOKFaAVOEHA LL a M U , avarpamMmamm
rpamMmmax Microsof't Word 2013 wmn Microso
pa3nNnmMmynmMm nokKkaszaTenem B BO3IpPaAacCTHON ou 0
MOouwb O expm TCTbloaeHTa (t).

doTorpacmnpoBaHuUeX TUNECEDTBOT BHIEOKHG- MU
KamMepoWu Mapkn -PatasoMumne pddbror padeapos
CKUX cpyBesoBB/OLTNN @GoToannapaTtoM Canon E

npenapaaoMumkKkpockone Leica DM40ePpOR. co B
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3. trryvjupdwgl i rrflorRre

3L sfifls© ydets?2 &OMMr d &OMMr IIskzh j ¢
rdoOvw . 3sOEBNMPe3ynbTaTe nNpoBefgeHNUA 3KC
TOpPBIBAETE ] b CYTTBOY IORN B & B O B @KEyCpaooHMe K U N e
enmMynBaedrEann-1A6AHOM BK)P@AILETKE XNB-A A
aBnsana 4¢,H%e BMH,0MYO OMHa2a8 8RB ¢ B-ma ¢c-Ranin 2
BbiCab Ha 16@or:hé@med2pg00 Gusamonorwmyec
YekK MNOBbLICMWIMAC-bHIOH ap HA@8 5T .re;. omro bwAnOkHaa A 7
1 r;-pootp2twa 142 room AW 320e. MmO K
BOALCTBEHHOT o epmpoognay KHTam BOHOo rro. n

Tab6bnmuya

YBenunyeHune XNBOMW Ma C C bl C B O3

BapacrT, OH|Kypou4Kkwu Me wy n

XNnBas MdXWMNBas4d M a

1 40,50, 241, 08=+0

28 264+4,0|312+4, 8
42 432+5,2|542+6, 4
140 1417+20,/]1 86325
210 1 628+x2i2167+29,
320 1 770+x2¢2345+32,
476 1 860+x2§2498=+37,

3a nepwunopg
140

3a nepunopg
Ao 476

1376,5 1822

443 635
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K d4XHeBHOMY BoOoGBpawK Txupgaskymacca [OCT/
Macchbl B3POCNOWNW NTMWULbl, K 140 —-gws s 8Qpun x
AHAaM (nukKky sSiB458%W.0oCcKOCTMU)

UT o KacaeTcHa cpepHeCcyTOUYHbBIX npupocT

yBeIMBawTC-AH@ABRBHEdR20m.BHMacovuror 1M 6bl O6bITb

MX KOPMUANWU BBONKW, HO ANS PEMOHTHOT O M
MHTEHCUBHO XMWUBYI Maccy. Jlanee -LHKOPHTIT
Bo3pacTa, Ta#lHEB8KOYyOoOKBpPp3IpaB#Aa Haummrae

XnsBytw mMaccllepon 8l0PwmRAA 3N natwlocne a@aactT
BOWN 3pesfiocTN N N@BUHMWUWEHIOPOETEANBLEPWOCRK a XNI
CHMXaeTCd MU cocTaBndeTtT 3a SAWLEHOCHHUN
NneHNWA UbNNEWMK a cpeHHs@y npnpeTc T9 9@ TAB N

Mpun aHanNnmsae faHHbBX NeTyREKORIMN MO T2A8H (
ABBH BO3pacTa XuBasd mMacca npupocna Ha
28 00 -MiHe B H . Bwapasgoar, YTO COOTBEH.CTHBGY
140pHeBH.CT®D3%4h 71, 4YTO COOTBemoT Bykddts HQ
Bo3 paHcar a3 04 r , UyTHD4 cOd%BROTRARGOmMA 278
YTO paBHO 11)@64M4A8Ha®TI1I320Tr , YTO COOTBE

B OTHOWEHVWUWYHKHXIAPBPOIOTOB BbLSABJ/EHO,
pOoXHNn a9 giHAe2sBle, 4YeM Yy Kypouyek Ha 1,75
OT -2@ -p4e2B H . 66ApbMI8 RHA 4YUTO COOT B-earoc FledyOe
AHeBHOro 6onbwe Ha 3,43 1, 0wDno -AAH@BHB
6onbwe Ha 1, 33r,-ponffr@grhd2%poosr el ficao 00
BeTcTBYyeT 20956WBABGONbBIBOHA 0, 69 %.

Y Zn&H ebBXH Ky KoOB@aKW Macca Bo3pacTaey- no
TOUHBLIX6G, 52 pas3-ad, 6Mae; p WIREKSPEBLIX N O C PHAHBEIBEHH |
-B 1y 5474 pad@BEBRlH0 HOwWemHwaoB KBl M32, 28 anm 3
3a; -fgHERAbX no dAd0pemeHuplE x n 1, 1-6H @E@EB 3

NOTH® wWwe HnMllodgame RruwmMl, 09 wnm 1ly -0488HG) ed3ral O We H U
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K 3@HeB HAMOS5 wmu 1, 07 pa3s3 aB,e CccbO ONTOBCET TAICMIOBIEMH
nepwoagkMps aa Macca YyBenundywyiassb 68 , 93, pa3
BennuyunmHa Aaumuy M XuMBas Macca Kypouyeck

aarseM N E3Ppe@CHNHIEeK VWMewT BbLCOKYW KOoOppen
HabnwpaeTcs BbCOKasd CBSA3b MeXAy XWMBOIW
WYy 0 MACHYW NPOAYKTWUBHOCTbL NTMWULBLI. Mo :
NTUWUB MWTrpaeT BaxXHYW POAb B OLETHAKBEH OIC T
( Ty kawe H2006). B. C.

32 OMMO d dsWsdtecdyj Méd?2 MmMMmisOs Iskz!

[ OMMO ©kEMa€ca Tywek saBnNAeTCcCSH B&XHb
CTBEHHbBM NOoOKas3aTefneM MSACHOW nNpoayoOTFMUB
AYKTUNBHaCCa Ty IMaKk C BO3paeTO™M MTODHA, UBIBI|
3aBMCUT OT XMBOW Macchbl Kyp U yboWmHOTrO
NTUWUbB NOBbLWABEBHALIX YK2BOUYUEK OH & @ WK-@BN S
55,04%; 42-pHeBHbBI&G, 71 N 5S5-TH&EBYBE, 14D n 59,
AHEBHDBX, 21 un 60HH &SRIWEX,32280 n 62H & DG4 7 6
n 63, 10 %, COOTBETCTBEHHO. M3 [ aHKbBX
TOM W MNOBbLWEHNEM XMWBOW Macchb YyO6O0WMHEBIW
8, 04 %, reiay 8Kk @6 %.

LJaHHBE 5mMmaak3/bLB a OT , -AYHTEOB HOLMX X8 poYEeK ME&
OTOHIEHNI C TakKoOBOW OAHOAHEBHbLIX nNpuobaswn,
85, 77. WHep. 480 cpaBeiRmmM.A]10428, 4TO CO
42,45 %:0HEeBH4 no d@paipeBakhbm@m 679 0T BT
cTBYyeT 70-p2&BHbLIY MRdOcp-asm®e winMod Oc 11 4 01
14, 52 %:pHe.B32PeBmio216gHe.sHa 103 1, mnrun 9
AHeBRA calaBH ca HB3e2B0H-bbHMN /MET@MAR BHO 6, Wb o We K
cyTouportmfOe BHOTI o BO3pacTa Macca TaoweKk

140p0 476 pAHeBHWAaAO3IB®3IPAaAacTa
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Pné.. Tywkum Kypuyb W neTyxa Kpocca «lL



46

Tabntuya

Mopdonorumuyeckuik zacp o cldaai sxeypueZ 0 0 0 »

Bos3pacT, QnOHeW
Mokaane nu|l 28 42 140 210 320 | 476
A6bconwTtHaa wMacca, T
Macca 042006141 |245 |824 964 1067 |1143
weHon T[2£0,[£4,(£8,[£15|+£17|+£19|+20
M bl Wy, 11,96 | 99 178 |612 721 802 860
+0,[(+x1,/£3,(x10|x12|+13|x14
Xunp a - - - 4,04 [6,34 |7,58 |12,46
+0,(x0, (0, (x0,
ApyTr nx 1,99 |13,72|22,54|74,08 | 85,31 | 92,83 | 98,09
TY WKW +0,|x0,(x0,(x1, 122, 423, |3, {
ocTaTkKwWu
ner K vox e
ANYHUKN
KocTeil 6,11 |28,44|44,40|133,90| 151,35| 164,64| 172,29
+0,09|(+0,|£0,|x3, ¢4, (5, (5,
OTHOCMTenbHada Macca, % K Macce
M bl Wy, 59,64 |70,10| 72,68 | 74,27 | 74,79 | 75,16 | 75,26
Xnp a - - - 0,49 |066 |0,71 |1,09
Apyrwnx 991 973 9,20 (899 |8,8*5 |8,70 |8,58
TY LWKMW®
ocTaTkKa
ner K odixe,K
AP.)
KocTel 30,45|20,17(18,12|16,25 | 15,70 | 15,43 | 15,07
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N3 aHanmsa p[padHMHeXy eTTaabnuTo06 Macca- TY
AHEeBHOINo BO3pacTa BO3pacTaeT N0 SDOTHBLU
7,03 paxkas8neégoéypasBaBHbBX 4Ky poyecxk ne 0O
AoHeBHBM1, 74, —mBeTlyu8kloBpaeBHbLA 400 OTH-0We
HblM -A04H2e B HBIX 3, 36 u 3 ,-bHle poHasxa ; n oy @TlHO We H
140pHeBHLX17 v 1320Q0HEeBRBBEX NJO CpaBHeHUI
AHeBHBIX1, 11 wn 1, IAH epBaH3bax,BH @G We p4a/ 640 a-H H bl
AHEeBHBIX1, 07 uu 1,07 paBa@CbCOOTBEOMODPB-© HIE
O Kwapcca TYylLweBK 5B60,39p8acprasB a/6 n4€2 ypasa.

B MACHOW NPOMbBIWAEHHOCTN NPU Texaono
HMsScM COPTUPYIWT Ha KonbGacHbX 3aBogax n
XnpoBasa, MbweyHas, KOCTHasa W ApYyr we T
p a, NMOYIKMW, N@CRK AX, CTHBHMX UMSBUOKB@EY X0BO0TAT
Takoe AgefnNeHWe HOCUT NPOM3IBOLCTBEHHKbLN )
TUWYECKUN CMbIC .

Hesz3aBuncumMo OT nofna B TyuwKkax Kypouyel
nepwmbl 60nNbwe BCEero coaepxuni7®sa, NborIEeYMe 00
coepgunpHe™e ;T KaHb (KOCTMW) , Apyrmne TKaHM
(a6bpgoMMHaANbHBLIA N NOAKOXHBN Xup). M@EpU |
ca Mblwe4yHOQ T as AlgPBIA2 ,c2 8 r ,-59680m3 &B @H, BG4
a

GoslOT Hasa Maccya KByop3opdoecknadHa 87, 04 1, —unwu
Ha 108, 02 r, YT O COoOpABEBACTBYROIUYAID, 2& %(
OHEeBH. mMacca Mbwy npumbaBmnacb Ha-wW®, 0
106, 7 1, UTO0 4Ppmms HIDAYB ,kKOy3pRioauceokda MGIBLHLIC BT & C
Tywkaa 434 71, MNnun H-aHal ,59NP%,r ,n eprayBUHKDO B2 ,
wempunpwowa&acsb Mblusla Meeagymde146a o0 -4 7A@ BH. BO3

KYypoueck Macca MbWy B TywKax BoOo3pocna
O, 99fe TYyWHH@B 363 T , 4yTO0O paBHO 0, 82%.
C -ho -®H8e B H . Bo3pacTa Yy Kypoueck abec

8,28 pasza-9on&0ypemme B HbIX4 2Ky PO UeKk o O



48

AHeBHBIM1l, 80 pas3-a., 1n 8My upwaesmB H yyXx 1Md OTH
42-n HeB HBIM3, 44 un 3 ;A6H4e BpHabBXa ;N 0y O4T /68 BI 6 H KK
B 1,41 wn I8e&TcC pBEESHEH 0 .C0O0

600
500 ] h x " e a
400
W — c om Lo
IS m D S
. 300 -
o — . c - . h x e
200 / _oe eomt
) o _oe
100
h h m
0 ot~ — m_
1 28 42 140 210 322 476
Co "h*"mt 3y "e

Pné.. Macca wMbuwy Kyp

800

700

600 s (Y AHBIE MBI LI

500 w—— () CEBOTO OTAENA CKENETA
-
o 400
@ Py AHBLIX KOHEYHOCTEN

300

200 Ta30BbIX KOHEYHOCTEW

100

Nepudepuyeckoro
O oraeN1a cKkenera

1 28 42 140 210 322 476

BespacT, aHewn

Pué€. Macca MbWL NeTyXOoB
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Tabn&uya
COOTHO WeHHene UBT Xy Iszkhis@c ca <UWSNBep
Mokaaenu ([Bo3spacTt, pAaHelu
1 28 42 140 210 320 476
AbconwTtTHaa Macca, T
Macca 042057 172 312 1104 1330 1472 1572
WerHonm TY¥i0, 1¢25,(+9,]+18,|£20,(221,(+22,
Mblwy wk ut| 12,28 120,3 | 227 826 1000 1107 1189
+0, 1]+203 (x4, |12 ,|x14,/£16,[£17,
Xupa T| - - - - - 4,71 6,1
+0, 00, O
OApyr nyxHe|224 16,25 | 27,85 [ 95,61 |114,25 |125,41 |132,0
Tywkn (1o ofxo0, {+0, 11, 2+1, 7/+2, 1/+2, 4
ocTaTK aM
pa, ne kK
yek)
Kocten 71/627 35,47 | 57,10 | 182,38 | 215,59 | 234,93 | 244,9
No, o{No, {N1, {N4, 8 N5, 9N6, 4 N7, 8
OTHocuTenbHasa Macca, % K Macce TY WKLY
Mblwy wk nt 59,68 69,93 | 72,76 | 74,82 |75,19 |75,20 |75,64
Xnp a T| - - - - - 0,32 0,38
OpyTr nxie|984 9,45 8,94 |8,66 8,59 8,52 8,40
TY WKWK
oc TrKau >
NE WX, M
AP . )
KocTeuk n| 3048 20,62 (18,30 | 16,52 |16,21 |15,96 |15,58
C BO3pacTOM NTWUuUubl NpouMmcxoaunnm UTB-MeH
HOW TKaHu, a MWMeHHO abcontMmmHaa/Aa Cwbalc-caa

TeNlbHasgsyMaBE @dasiaceb,

WeyYyHOoONn wun

XM POBOMW

6, 1lleTy lWk—@B 2 7 r,

T aKk

TKaHewn.

Mnan

K a K
B

CKOpPOGBIFb

Ty WK ax

O/ H
3mHEB HLOT 03 B,083%
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P

O C T epiio cernoa Yy Kypoyek HBaz229330rr, yHae
M€ HIB alC b Ha 10, 250% eBHBIX8 &KWP,powed2no
HEBHbLMMNW Macca KocTenw yBenuwHanad,, 68ar
MEHBLWMNTOCHL OTHOCMUTeEeNOLSHYsEYYTIGRE®B P XKa B 4 8; F
BHOT oA HAeoB Hb 4 @ Bo3pacTacyegiRgpayanaa
9,50 r, —m@aTyYy@boR8 T MNN Y MEHLbBbILHMHMO C L
, 98 %. B AaNnbHeEeNnWe M abconwTHOE yBenwu

MeHb LN /Mo cch 0l 44DA @ B H . BoO3pacTa Kypouyek

U N o = R = I
I
0]

o3pocno Ha 38,88 52, 2TyWUKEB OTHOCMUT

MEeHbWMANAacb Ha 0,36 n 0, 380%.

<

MpM M3IYyyYeHUNW KpaTHOCTMU YBEeNUWYEeHMNSH
YyCTaHOBI/eHOUY e3kar 02 8y [OKHgEMC OKUIBTHHA 9 Ma @ € a
ymnacb B 4, 65-4p db36a ,p apEad; 5 HyK X04BX Y P CBH B 1 C
280 HeBHbLMMW Macca KocTeihn yBen#Buba6t pa
140, oHeBHBLX NO0 -ACHTEeHBOHHHEEVH 31 W), Z1 M 2o a-ma p B M bl 4
MO OTHOLWe HyHoe Bk-BM410, 29 wmu 1, 34 pasa- co
AHEeBHbBLIX KYPOUYeKCYToO HCHa-EMKOETHOTH a® Ma @€ a
ymnacb B 28, 26B pa%,aQ6 npasyalk oB

Mpn MN3IYyUYeHUSA KayecTBERHMEBC M MeEEp OGO P K
XeHWns. Ana AMUYHBIX KYyp 3TOT nokasaTenb
Kyp yo6uBawT NO OKOHYAHMUWU NPOM3IBOACTBE,]
HUX OTHOCMUTENbHO XecCcTKOe MU OTHOCAT K .
CYOBbIXO6@G@ROB, Mnm HanpasBnsawT B obwecTBeE
ANSA XWBOTHLX. [Tlpu nNnpoBepgeHUN Ha MIil- 1N C
cCokoin anmuyuekn8B0Oun amup B( 32D2QW) nuTatedibHb
HOBHOM pacxogywTcsa Ha Oo@EpaHOBEa KWe BSHIELE,
Cy TKaHelWn Tyuwek (a6bpoMmnHanwwoses .0 Qo0 mem
XUnpa B TYyLlWKax KYJp o4rHveeByHaoertToc A8 o 8prame; a
O, 49 %,-pBe 2HEOQM3 4 T nnwvyHOe,BEGHEOWp 8B T 320 nwu
4760 H e BHl2M 46 T, mnnm 1, 09 %. Y netTyxa@B O
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eTcd nuipsiedH®RMBo3pacTe, 4 -a/Hle BrH,0 My /BUO 3(
6,1 r, mnun 0, 38 %.

1000
900
e M ACCA MBILUL,  TY LKA
800
700
600
i w——— Macca Mupa TyUIKK
‘&; 500
m -
400
300
) Macca Apyrux Tkaren
200 :
TYLWKKM (KOMa, OCTaTku
100 HMUPA, NerKuX, NOYeK,
ANUYHUKK U 4p.
0 ap.)

[

28 42 140 210 320 476 w— \ACCA KOCTEW TYLUKKW

Bospact, aHen

Pné. Mopgonorumueckunuih cocTtaB Tyuwek K.\

1400
1200
= Macca MbIlWL, TYLWHKK
1000
- 800 = \acca Kupa TYLIKK
o
@
2 600

Macca Apyrux TKaHei
400 TYLWKM (KOMa C oCTaTKamu

WMPa, NETKUX U NOYEeK)

200 ;
— \lacca KoCTeN TYLLKH

[y
]
[0.s]

42 140 210 320 476

Bospacrt, gHei

Pne.. Mopdponormueckmnmim cocTaB Tylwek neEe

CopepxXxaHunue B TywKe ApYyrux TKaHEeb- r
CoOnNwTHaa Maag@aaTux cBd3®d 1 (O0OAGOAHBBHE
74,08 wn 95p6édBHOM BBOI34placT e, gnusmonor u

132, 0 raHe(BBHoM)6BEHHTBEeTCOAHAaKO OTHOCWUT
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TKaHeewWaeTCc 9-9¢ 89 %91 ( o4 HO A48,6686H(RMEN H eaBoH biBe,) ¢
8,588,40% (4760, H e B H ble ) |, COOTBETCTBEHHDO. B-uye

r'MX TKaHelh CHUXaeTCsa B NOCTOMOPyuoRAT ¥t

KosBHa 0, 9409%.
331 sfis1 d@zB toed 5dzOdz’ dz 2 totsMmils d3r h y
33L.1 ddZ2OBdC O tsmilsO Otz BEEjswGjtipds MC
dzj Is ©
CpaBHMUWTasH/abTHOAMMN Y € C K O € mccnepaposaHwMoe cC i

peTnmyeckKoe " npaKTNMvYeckKOoe 3 HayieHIWleakn:

yecTB MNTWUUb. YcTaHOBNEHO, UT O yBe@m#Nue
nopUMOHANLMIOW YRIEBITOMMAM Maccb nTuy, a 93 Ha'
100 , 4TO yKas3bBaeT Ha MNOBbLIWEHHOE 3M-aye
OHEeBHBX Kypoueck CSp eMlacicia  OMBHILDLE UK BXR Ib Bl |

naeTt 29,5329n65 YYwe@®eB X3yppadb4eK OHa noB bl
28pHeBHBX); - 3886%yddxwosdBHHY 41,20 wn-41,
oHeBHABAE 43,19 u 4HeB4PEEX 29y K12 1406 H 4 B JobI X -
45, 31 n 47pRd8H-ADHYE 28 U AT T8@%HOOOTBE



AODCoONnNwTHAaAs8A

Macf€lBtmeaaea TLUEEKB € p

Tab6bnduya

Bos3pacT, QnOHeW
HasBa®wne Tpynn M, 28 42 140 | 210 320 476
FpyagHbBE MblWLU bl 2,59 28,22 51,85 184,82 | 225,24 | 252,23 271,42
Mbl Wiy bl MO3BOHOUYHO|0,37 3,33 6,12 21,60 |26,10 29,11 30,96
Mbl Wi bl AH @W cTeHKMN|018 2,08 3,77 13,89 |16,65 19,81 21,93
BpoWHBLE MblLWL bl 0,26 2,67 4,88 16,59 |19,11 21,65 23,05
[rhyr tsMj o tsc s jldds| 3,41 36,30 66,62 236,91 | 287,10 |322,81 345,63
No, o5 N0, 31|N1, 27/ N4, 0/N4, 5(N5, 45/ N7, 42
Mblwuy son a&iT kKM M 4ac|0,65 5,51 9,97 34,95 |41,67 46,20 49,02
nos Cc a
Mblwibl Nnneyed b A0 p & 2,18 17,64 31,11 104,21 (117,88 | 127,44 134,85
Mneuya 1,22 9,88 17,55 58,99 |67,34 73,22 77,65
Mpm nedysb o 0,75 6,07 10,71 35,80 |39,72 42,59 45,07
Kncrtwu 0,21 1,69 2,85 9,42 10,82 11,63 12,13
[ rhyr G tc Iz Htudg] Ay datsq 2,83 23,16 41,08 139,17 | 159,56 | 173,63 183,87
( Cterjoz) NO, 04No0, 28 |N1, 42/N2, 7/N3, 6 N4, 12(N4, 24
Mblwy bl 6egp wu Tas|306 21,35 37,91 127,23 | 148,31 | 165,61 179,74
Mbl WL bl €4 VD N1 2,66 18,19 32,38 108,69 | 126,03 | 139,95 150,76
sOLBo " n Hispzl ydz 5,72 39,54 70,29 235,93 | 274,34 | 305,56 330,50
No, 15N0, 46 |N1, 30 N4, 1/N4, 4{N5, 15N7,24
1 jtedW jtedyd ME scjts Q@ 8,55 62,70 111,37 375,10 | 433,90 |479,19 514,37
No, 2 |[N1,08|N2, 06 N7, 8N11, |[N12 N13, 1




OTHOCUTEeNbHAsH
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M& Zikcp 0 o 61 dBLUERPAOY 111 e %

Tabnialya

Bos3pacT, QnOHeW

HasBaHue Tpynn Mg, 28 42 140 210 320 476
O6 wa sxc amambl Wy T Yy wk| 100 100 100 100 100 100 100
Mbl WL bl NO3BOH@A&HOTI312 3,36 3,44 3,53 3,62 3,63 3,60
Mblwiy bl T py aoHOKpead.q1,50 2,10 2,12 2,27 2,31 2,47 2,55
BpoWHBLE MblLWL bl 2,15 2,70 2,74 2,71 2,65 2,70 2,68
FpyAHBLE MblLWL bl 21,7 28,51 29,13 30,20 31,24 31,45 31,56
I Mm] oatsgts M€ Iglseidd dzO 28,47 36,67 37,43 38,71 39,82 40,25 40,19
Mblwig bl nonaTtTknm wn 542 5,57 5,60 5,71 5,78 5,76 5,70
nos Cc a

Mblwybl nnevya, wpea]l8,25 17,82 17,48 17,03 16,35 15,89 15,68
Mneuya 10,20 9,98 9,86 9,64 9,34 9,13 9,03
Mpm nedysb o 6,27 6,13 6,02 5,85 5,51 5,31 5,24
Kncrtwu 1,78 1,71 1,60 1,54 1,50 1,45 1,41
JtczHdzr » s gz? Yydz 23,67 23,39 23,08 22,74 22,13 21,65 21,38
Mblwu bl 6eagpa aoacraa 32560 21,57 21,30 20,79 20,57 20,65 20,90
Mbl Wiy bl eH D N 22,26 18,37 18,19 17,76 17,48 17,45 17,53
sOLBo " 7 HMispzl ydz 47,86 39,94 39,49 38,55 38,05 38,10 38,43
} JtedW jted yd m& sjdzp Ist 71,53 63,33 62,57 61,29 60,18 59,75 59,81




o o H

[fpoBeAgeHHbBE HaMuM MccnepgoBaHMa NO- U3
a3bBawWT, 4TO0O abconNwaceal ©K T @& DIE oilee-myp
yxoB 6o0onbuwe, yeM Y Kypouyeck, YTO O006%bBH
AHOBEE®M BO3pacTe ob6OWasa Macca MbWL Yy NE

, 32 T, mnun Ha 2, 6n%ewHHLAMMaZL e3 Ty UEKEH) ; E

HOM nNnnaHe 1IWeH/blWWenHmBHH4M abBboBdp®OTHASA Mac

(@)

onbwe Ha 214 71, MNnun -Meebmwen HA7 251 91

27, 90% -;MH 8B A/ BH@A3 BROT @ MNWN MEHDbLLWe HE

o O =

MpuM MN3IyUYeHUU PpPa3 BUTLMUKIe NeHIBL BMEHOT e
PONCXOANUT HepaBHOMEPHO, MNpPpUYEM, &KFHO:
biIM BT3mMmaadiepuopag nNTUULb CKeneTa nNoBblWae
KenetTaaeymMaHblTak, Yy OAHOAHEBHbLBIX KYpOo:

ceBOpeomaockenetTa cocTtTasuna 3,41 71, nn

nepundgepmyeckKkoro oTAaena ckenerta abconi

\l

1, 53%0H&BHHEBVMY B o/BHpTaHcarsly , Maacbcca M X Yy BeNnu
O OTHOCMUTE/bHABA -3vuaa C CHaM I eHCUK30MpioacCTol  (EBue3 p
eHNnNw ¢ opgHOAHEeBHbLMMU Ha 10, 20&B MO MO0 CH G
y Maceaunwmmwnaceb Ha 236, 91 71, nnn O o
kKeneta a6bconwTHaa Macca nNoOBbICMAawUbL H
mucb Ha 2, 04% (n@Hpas—ymByEee)n;4ynaKcb 2l

MeHbwMnacob Ha 1, 11A0HdBIHO MYa3aMa®) T HKa $

ymnawva 35, 71 r1, HO Y MEHbBAMaBRKGMWH aB al3, pe&

yek abconwtHaa Mack2a, §BenypuynMOoaobHOEBMUTE

, 06% (no pasHNMUue).
UT o KacaeTcd pocTa MbWL Kypo4yekKkadiep
OBbIX KOHe4yHOCTEWN, TO BbLIABAEHDO, YT O

aXAblM M3yyaeMb M HaMMU BoO3pacTmwbiNpOEERN
bIX KOHEe4YHOCTeWm Cc BO3pacTOM Kypouyuek
HeBHLble) AOo-pR2eBBBI®W) (4B6 TO BpemMsa K@K B

eyHoOoCTEeNn HabGnwonamacb GpPpygpaaTkapocTa |
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Ao -PHBeBHOT O (B@a3 PadR&mHeBaHomy2 B3 pacTy
H a 1,92% mu coctTaBuna 38,05% (oT 06 L
Macca eaeiekHIOMy BO3IpacTy KypoyeK MNOBHbIC

Y OAHOALHEBHbLIX KypoOuyeKk OTHOCMUTENbHAas-
6Bla O6OO/MNbWe TaKOBOW T PYAHbBX -KHOMEBHMMCT
11, 55%;aHeB2bD@ 15, 7T5HHeBBOa /D57 ,-08 %BCOH3 P (
wem @GMGYHKUMOHANBLBHON HAaAT poyBHHOEBE Mb LWL bl T

KpaTHOCTb yBenumuyeHua abconwtTaHweln emax
1400 HEeBHbLIX KYypoyeeg OapgHGCpRARGBBERHLHLMIK EadOHITA-aBMD
puodeguruor o oT aedda3d, BK/e 4 eBe & H bitK Mo CpPpaBH:
OHBHBEBW 1, 46 wn 1, 37 pasa,; 3a BeacblOMg STt
60, 87 pasa. AT O MIBITLUKWL A AT PM A H O W KOHEe4YHO
AHEeBHOINo BO3pacTa yBenuuumBaeTcsa no cp
pasa, T a $HooBCbx@l MK ,01H8e pa-graeB MbIX 47® C p-aBH
AHBHbBM®BMKM 1,32 n 1,40 pasa; 3a B-eBOGH, ®dCT
57,78 pa3sa.



Tabnuya
ABbconwTHada Macca Mbwy TYywe Kijlskon ksgproaxc TT@EM K2A0>AIBLKEND O T [ €

Bo3spacT, AOAHeW
HasBa®une Tpynn |, 28 42 140 210 320 476
FpyAHbBE MblWL bl 3,05 30,74 66,62 |247,97 |310,60 349,48 374,54
Mblwi bl M®3 B ® rnoa c| 0,39 3,62 7,83 29,32 36,50 40,18 42,92
Mbl WL bl rpy aHounx-0,21 2,27 4,88 18,67 23,40 27,34 30,44
peo6.)
BpoWHBLE MblWL bl 0,26 2,86 6,13 22,47 26,90 29,34 31,27
IMmMjotdwepsdz®@ MC Jj dzj|391 39,48 85,47 |318,42 |397,40 446,34 479,17
+0, 07|20, 45|+1, 15,57, 21|+9,85 |£+11, 7
Mblwy bl nonartTok ey0,67 5,98 12,76 | 47,33 57,50 63,98 68,13
BOTIay CRA
Mneuya 1,26 11,96 22,31 | 79,71 93,70 101,29 108,56
} toj HIt‘dzv 0,77 7,39 13,57 48,24 55,30 59,12 63,02
Kncrtwu 0,21 2,05 3,84 12,80 15,00 16,16 16,88
| ez H dz" ~ydz g Hzj 2 2,90 25,00 5248 (188, (221, 5(240,55 256,59
No, 03 |N0, 41|NO0, 93,19 7 N5, 53 |[N6, 34
Mbl WL blOBTOAT30 N O 4 C {292 22,98 48,05 |171,89 |206,00 226,94 245,53
Mbl WL bl €4 VD N1 2,55 19,55 41,00 |147,61 |175,10 193,17 207,72
v OL stz ydesmisj 2 | 5,47 42,53 89,05 |319, 1381, 1(420,11 453,25
No, 13|N0, 48 |N1, 4/550 6 N11, 49/N13, 0
1 jtedW jted yd mM& sa6itsy 8,37 67,53 141,53 | 507,58 |602,60 660,66 709,84
dzj Is © N®, N1, 47 |N2, 8N13, |N14, 04N15, 75 N16, 2
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Tabnkwya
OTHOCUT @a/tciccHha sMbiNWL, N O aHaT o Mufylexaxnsmw cacTag e2Q08n BTEyPLW € K
% OT MaccChb MblWL TYLWKMN

Bo3pacT, QOHei
HasBaHue Trpynt, 28 42 140 210 320 476
FpyAHBLE MblWLY bl |24,81 28,73 29,35 30,02 31,06 |[31,57 |31,50
Mblwiy bl N o3 BOHDYE3,15 3,38 3,45 3,55 3,65 3,63 3,61
Mbl Wy, bl rpPyaHo|l1,72 2,12 2,15 2,26 2,34 2,47 2,56
(Mexpeb.)
BplWHbLE MbWLYbl|213 2,67 2,70 2,72 2,69 2,65 2,63
I MmJ o ts gty IshX 31,81 36,90 37,65 38,55 39,74 |40,32 |40,30
Mblwy bl nonartoer 540 5,59 5,62 5,73 5,75 5,78 5,73
YyeBOOGHG arn
Mbl WL bl nneuy, 18,23 17,78 17,50 17,04 16,40 |15,95 |15,85
KNIC T e
Mneuyva 10,22 9,94 9,83 9,65 9,37 9,15 9,13
1 toj HjY a2y 6,25 6,14 5,98 5,84 5,53 5,34 5,30
Kncrtwn 1,76 1,70 1,69 1,55 1,50 1,46 1,42
J oz H dz' ~ulz& gldzj 2 | 23,63 23,37 23,12 22,77 22,15 |21,73 |21,58
Mblwy bl 6epnp wusa {2376 21,48 21,17 20,81 20,60 |20,50 |20,65
CcC a
Mbl Wiy bl eH D N 20,80 18,27 18,06 17,87 1751 |17,45 |17,47
T a3 0B blXOCKIeHie Y 44,56 39,75 39,23 38,68 38,11 |37,95 |38,12
Mepundgepnmyeck efr6819 63,12 62,35 61,45 60,26 |59,68 |59,70
nerTa
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Mpun aHanus3e A[AaHHbLX NO0O pPas3BUTUK ™M-blWL
enam ckefleaédnse,mavimo 1lp2gcT U X Nnpouwe-xon

eM, NMDERHO6AAH MacCCa oceBoOoro oOT Ages1a blC K

Keneta MnoBblwaeTcCS4d, a nepumpepunmyecKkoro
AHOAOHEBHBLX nNeTywKoB abconwTHasd macec
Tasuna 3,91 71, 4TO paBHO 314518480 MY T
acTy abcontwtHasd Mabc dDa/ WX  BH0T30p opsvBay ®H a5
T -RHBe BHOT e@HE®B HBAD®2 78, 94 1, YT o4 HHEABH®T
o -AbhesHwao78, 98 g1, yTOo-Ap&BHOT InHE®BMED T
oBbICUNAcChb Ha 73, 71, HO OTHOOWNODRBraas
MEHbIWEHMWA CKOPOCTWM pocCcTa NO Cpam@HaE.HMUNH

JaHHbBEe Tabnuubl TakKkXe nNoKas3bBakwT3 - Y-
ac®cao nawoT Hasa Macca MblWwWwUL nNnepundgepmyecekKkor
: YyTOoICTEMYEBEOMatLte®w Mewy TAHUEXBAHQ MYK B208
6conwTHad Macca MblWwWy BO3pocna Ha 55,
K3Za CHUXeOBEMA erROPoOCTAa) NO CpPpaBHEHUID
ocTaBuna fBekRAROMYKBGEAPpacTy MacddOunp
THOCMTEeNbHaAad Macca CHIHRB/HOO ] HEB HBD,IGD7
OnNKwTHaa mwMacca BoOoO3pocna Ha 97,02 71, H
NOoO pa3HUWEE)E,BHOO B4 HEBOHOAOT® BO3pacTa BOS3
THOCUTG@yIMb/HBOOCBLCHHA 0, 56 % (no pas3Hwuye) .

UT o KacaeTcsd pocTa MbWL T PYAHbLX U T
blABJ/1€HO, 4yTO abconwTHasa Macca WUX3YyBe

aCTHUBM nepmoagomm nTWMLuLbl. CKOpOCTb pocCT

neTyLlWK OBe HIHOC TCHMW Xanachob C 23, 63% (enHC

a
.
a
a

HeBHblEe), B TO BpemMsa Kak B pocTe wMbLWwy
a s KaptopeaTb PLxcTa WX Ppes3KoO CHuUu3-uIa
HeBHOTIo Bo3pacTa (Ha 4, 81%) ,eHWM emo €Joe

HeBHOT O BO3paoctraa B(MHnaa 13,86,319%)% u( oct o0 6 we
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KpaTHOCTbL BO3pacTaHuMAa abCcoONnNwTHON Ma
140 HeBHbLX NeTywWKOB NO OTHOWEHMWIW C Tack
pasa, nepundepneaercad,ob 40-0 Aee BA HIGC We H N GOT K
140pHBHtM 1, 48 nn 1, 38 pasa; 3a BBCchb20p4¢
83,38 pasa, COOTBETCTBEHHO. AGCOI/HET-H a s
TYywkopgHEBMOro BO3pacTa BO3pagsgaH elBMH bIXT
64, 86 pasa, TaswBbI&, £ DHpBlHEEBHDBYN Nd07 60 T H
140pHBHHBM 1, 34 uu 1,40 pas3a; 3a BecB86n1O66
82, 22 opraB&@aT,C TBEHHO.

Kak yxXe oTMeyanum, CKOpPOCTb poOBTHR-AaME
NUWYHBIE BO3pacTHbEe nepumoab NpouUucxoanrtT
MbllWL MEOOMWYECKUM oO0bBNaAacCTAaAM, TO NONy4yeH
4UTO abCONKWTHBLN NPUPOCT MbllLL KOHEUYUHOC:
CpenpHEeCYTOUYHBLIN NPUNPOTOE MdlWLUK @TEBD IMy- K )
9MO6pPUOHADANDbHBCUT amBenpin o0a, 7¢2 —1,, Oy rn e Tnyeuwpknogse
oTaena Ak dbdbT MmooI B4£8 cmBed HO.

M3 aHanwusa abcoNWTHOW Macchb BUAHO,

Hanmbonbwyw AONK TMEWA CKXeR®mM@a.o Tak, Yy
nx Macca cocTasBndaeTtT 2,59 71, nnun -BHY 95
r, nmnn 78-pk®HOYyO4B0663pacTa 271,42 g1,
78,16%.

OAnHaMNKy OTHOCWUTEeNbHOW MaccacCcm@gLe bl
pae@mM3ylT pfaHHbLEe Tabn. YcTaHOBNEHO, 4T
AOHEeBHOrNo BO3pacTa OHa UHTeHCUuBH@ Mo RHL
c lpdH0eBHOT @HER®B®HHTFT® BO3pacTa OHa nNnox-Ten
yeK Ha 1, 3%, 1n 418y 0 B

KpaTHOCTb ab6CONKWTHOW Macchb T Py aHbIX
Ao -hd@BHOT O Bo3pacTa <cocTaBwlia 301, &7
AOHeBHOrgqHEBHBDf®d®, 47/ pas3a u 1,51 pas3a.
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3a rpynnon T pPYyAHBIXHONIbIMEA CIT® &TOIEEYHT

HOYWHOro cTtonba, abconNwWTHaAaPHBAOCD OB Q|
ctTasngaetr 31 71, YT Oo4BaBHO Y3I o6 CWBOTB@®AHYNX
cCumTtTenbHag wMacca MUX C BO3pacTOM-K§gp

0,46%. AGCoONnNKTHAaAaNA MaiHeaB HUOXT Oy BKO3P aL @& - B O
WeHWw K oaHBD L8 & B68ypxadsEaQ, 5 pas3a.

ABconwTHaa Macca MblWwWy T pyagHOW c6r-eHK
netca ot 0,18 r (314,H50B%W)bIxa o 22X505E030PML , ¥ |
1, 72% pno 30,44 71, n 2, 56 %. KpaTHOCT®Gb
nocTaMbpnowaneabe®® YHRYpP CcocCcTaBu-aAld49% 21,
pasa.

AbconwtTHada Macca OpPHWHLX MblWY Yy 0A4F
0,26 1, (x2 01, 52%),, wn e2r,yl 3 % pn o0 -AH3FE,BHSBrey)x,n u
-31,27 71, n 2, 63%. KpaTHOCT b -AyHBEEB/HUBYFEOH V
pacTa nNo OTHOWEeHWIHO K oagHOAOHeyX#E8 Icl,T§
pasa.

t sls d3" "y ctolzH dzts?AHQEaepY dapfiplcdr a M bl WL
nonaTtTkKkKuWu W YyacTW NNeyeBOro nosca MNOKas
Bo3pacTOM Kyp yBenunuunmsaeld®Od, 68 papéa?
TenbHasda M&axTcec®m ¥ BYBpBO3IpacTaeT oT 5,4
(476pHBBE) , FeTYyXp80% ago 5, 7 3 %0n KCTHATAB eMrac
nMx Yy-opAHdROHbBX Kyp cocTaBnaet 3FF4,7933r ., , 1
5, 73 %;-pwe B4+ EX, 02 T, mnnm-o8 ,703, 1 ,Nn emrJjyX 0B,

A6conwTHasga Macca Mbllpy K@OG/eR®dDHOITRIT CHO-®OT A
AHEeBHbe), A@MHEéBH6IB)FrOo@éLlgR26B g0 108,-56
cnTtTenbHasda wMacca MbWwWy nNnageya € BO3pacrT
9, 03 %, y—geTnyYx 2% pago 9, 13 %, T ak K aKkK
MEeHbYUE W ®MW Maccb MbiWL TYLWKMW.

KpaTHOCTb yYyBEe/IMYEHUNUSA MaLHIB HUGINLA, HB1013¥|

CpaBHEeEHWNWI C OfgHOAHEeBHbLMUW Cc-BC 18ebBbvGa p6 3,
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AHanus paHHBX pocTa MbwWwWy ob6nacmoOu N
NWTHasa MaccHeBNKbY wOYMHOYWeKk paBHSOTIFT O
476 pHe B HAXS, 07 n 63, 02 r, cooTBeTCTBEI
yMeHbWaeTCcsd Yy Kypouyuek c—cb6,62 72% % on 09,52, 43
NWTHasa Macca MbiWYy € BO3pacT oM, K yripe-FVy B
81, 84 pEmeTac T ECEOHH O .

AbconwtTHasa Macca Mbwy ob6bnacTtwnm K©OHUCT
OHEeEBHOINIo BO3pacTa -groegm@/d ego Pp-RRT, & 3y
neTywKés 8 8, HO OTHOCUTEAREBADMyYyaGM@EBP AX
HEeEHMWI C BIOHIMIO A MMEe HbLlaeTCcda Yy KY p-odHyae kKO ,H3a4
KpaTHOCTb yBenuyeHumsa abCONKWTHON Ma<€cC bl
AHEeBHOINo BO3pacTa NO CpaBHEeEHWUIW C —BAHO
80, 38 pasa.

t sls d3" hy @] sdetsPBBafc npepnpeneHne wmMacec
OHEeYHOCTWNW NoOfYUMHEeHO obwelh 3aKOHOMEPpPH

P

CTwH/a A 4HacCcThb KOHEe4YHOCTM!H obner yeHa, OCH

|

pommanbHbBX KOCTAX CKenerTa.

PocT MblWwWy Ta30BOWN © OD-HAdoY HIDACE@r BAH 0Bl ON €BpOv
cBoagMnTCSa K TOMY, YTO OTHOCMUTENbHAa®G- Ma
GeHHO pe3KO N p o KuIAHXeOBOHANOTT 00 TB 013 pA@ T A8 T a K
Ta3oBOro nosca wn 6eagpa ymMeHawae R8 %, HaA
2200 HeBHOMY Yy KYypoyeKk ele @OHIEHXDMYYC BIHIDB
waeTtTcsda Ha 0, 33%.-A0Y RARO@BWHIWOKIOB BOT PA& T a
Macca CHUXaeTCAa TOHAIHKEOB HHDavy @B, 083 (P%,a THWoO0
eTcqa Ha 0, 25%. QT ™M KBBDPAHMAC C U3 M W& BN
HOMW BKaa ip.y

AbconwTHada Macca MbWwWy Tas3oBo+4am RLASAC
OHEeBHOINo BO3pacTa yBenumuyumnacb Hea yluxso sl
—-Ha 168,97 r 4T O PpaaoB HMHA €OB8H ABr0t@a B en3Tp ¢4 !
(29, 21Uy oBHmE T/Y3, 64 1 (29, 99%) .
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ABconwTHasa Macca MblWL TafeBGHBGIXNGAEYC
NoOTH@® WeHN-MHEBHABIM BO3pacTaeT -8B 4518, ,65887 ppa
4760 HeBHOTO NO OigHEBaABWD, dhep§spHE a4 3
3a. 3a BeCb NOCTIMOPMUOHANDBHDLKN NKBCPUWIOCALC b:
B 58,74 pasm,8 4,e0rd uxeossa .

AHanuns JaHHBLX NO POCTY MbWY O06/MACTM
Had Maccgou-td4esHbro Bo3pacs aHa&Yy,pMOGOE3BI
oTBeyeacT®7, 55%,-Haelytik06 o, -AHOeB8B H20/TY®) , 4 C
OHEeBHOTICDaHa 34p2a, 100/ gaBHO 27 ,-90,D5,(28/949).y WK

OTHOCMTEeNbHAsaA Macca MblHgO FIPHIECEBHHUGB YO |
pacTa CHeM33kiol1ac b Ha 3+88 %2, B2%y wuB@BEeMm
OHEBHOTNIo Yy &kgpea9oeHipo@mokmxae™ dala 0,92 %,
0,82%H0 K- 4E&BHOMY BO3pPaEBEBYUNFaAGKY paeceB@- 1D Y
0, 02 %, UTO MOKewewBARBADWOKLUL MARPHB KU .

KpaTHOCTH®b yBe/TnyeHHd abconwTHON- Ma
AHEBHOINO BO3pacTa N ejHcepBaHBbHXE HCUMOKE TCA BTREAKEOTE
TywkaeB 81, 45 pas3a.

Takumum ob6pas3oM, MOXHO 3aKAKWYUTb, bUd4TO
HblIX 3BEeHHOBTE&BHBHLWE MU NO abCONKWTHBHN M

H bl X .

332 1 ddZzOBdC O ttsMmisO Cfmlsj 2

PocT M pa3BUTUE KOCTeWw y Kyp sSSUYHOT
BERHY pPONb, Tak Kak MNPW WUHTEHCUBHOW 4
MakpemeWT OB HENKMOPOM@A30BAHMSA CKOpPAYHNH,
opa M3 mMa Kyp.

Ana pas3snMuyUHbIX OPraHoOB XapakTepHa@a- on
CTUXeHNA HanmboNblWehn CKOPOCTM NpuUpocCcTa
MHTEHCUBHbBLIW POCT Ha pPaHHMWXHTOTTaEMHEX3 an ocr

cenerT.
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MopguYmnMHAACSH 06 uweun GMnonNnormMmMyecekoi 3 ak
MacoAaT &« C€C BO3pacTOM yBennuyuunswpeawsyaar
Tak, wBomyB®@3pacTe abconwtHasa (Maad&s) ko
cocTabe,ulnla r, (meaToylwk—@BS52 A 6o HeBHABY BO3 P
nmumnaer2Ha3 u 20 HEZBHOMYyKBE2pacTy e U
15,96 un 21, 630peBaknmmofaddvpaecdd, 50 wu
NnMNKy sgauMnueHockearada (@(Z1a@d5awm. B3, 21 1 ,e-kK
pnojga Macca KocTeWw yBenumuumnacsb euwe Ha

OTHOCMTENbHAsaA Macca KocTelh Tyuwex- cC
TOG@HO [A-QHEBHOrNo BO3pacTa CHUXaegK&ABHHA@r
0 o -pAH2e BOH OBIO 3-pHac 23 32 w-p[20, OnS49@; B Hebd 14628 un 1,
c tg® pteéesnH0O0rd81l nu O0;Hhb%BRE&BRAODS u 0, 2
3200 4MHEeeBHOTIo-B8o03pawrtTr@, 36% cooTBENnNETEB
HOOHEeBHOMTAG PBO3ImMAmM@®B®3BO3pacTa OTHOCMWUTE
CHMxXaetTcda Ha 13196%0%NesygwB@BbL NOCTIM

OorHOCMUTenbHad Macca KocTen B TyHuXx elZ HIGE



TabnlBya

A6conwTHaa Macca KocTeillenBeimpme R 0OYPOUY K KPpPOCOC

BospacT, AHel
Ha3BaHMWe T pynro-
cTei 1 28 42 140 210 320 476
Macca TyuwkKwuw, T 20, 06x|141+4, |245+8,|824+£15{964+£17|1067+£191143, 0=«
[BhOW ®&OMMOCUsM 6, 11 N0 |28, 44 N|44,40 133,90 151,35 164, 64N172, 29N}

NO, 85 N3, 82 N4, 63

lle " Hble HRK D 3 B O 0,13 0,63 1,00 3,01 3,39 3,67 3,79
py 4 HOBIB OR K U 0,31 1,54 2,42 7,30 8,34 8,68 9,01
MoAaACHKpROT L@ BWe 0,32 1,60 2,51 7,51 8,48 9,17 9,58
F'pyAoHasda KOCTHDb 0,42 2,09 3,28 9,94 11,35 12,30 12,92
Peb6pa c opoobHe n x c|0,27 1,39 2,18 6,75 7,72 8,51 8,82
XBOCTOOBBIEG@HRMU 0,06 0,30 0,48 1,50 1,74 1,88 1,95
stsfmisd tshjotsghy s§15#0, 037550, 1811860, 3{360® 0, 840,71, 2|/442® 1, 4546041, 67
Knwo4dywuuya 0,05 0,27 0,44 1,38 1,62 1,73 1,77
Kopagdele 0,21 1,03 1,62 4,95 5,55 5,92 6,06
NNonaTk a 0,11 0,55 0,89 2,81 3,10 3,31 3,39
MneyeBble KocTwn |0,62 2,86 4,46 13,30 14,97 16,09 16,71
Mp e BNuis 0,53 2,32 3,80 11,42 12,79 13,76 14,37
Kncecrteo 0,29 1,31 2,02 5,84 6,43 6,98 7,29
] teHzdz" § S tEndzidy dz 1,80+x0|853 0, 2013240, 3/39,7Gc 1, 1{443& 1, 3/47,7% 1, 471496G 1, 6 4
Ta3oBble KOCTMU 0,44 2,15 3,61 11,29 12,71 13,75 14,30
beapeHHble kKocCT WUl 106 4,75 7,41 22,24 25,20 27,53 29,05
Kocome HWU® 1,21 5,19 8,04 24,00 27,70 30,57 32,46
KoneHHasa 4alwka 0,03 0,15 0,24 0,67 0,74 0,79 0,81
v OL B9 " ndzt§ fiplsizf 2740, 08412350, 2,193 0, 4/5820 1, 2/66,34 1, 4/7264 2, 0176622, 54
1 jtedW jteduyu mMmSd?2 |[4540, 12208*0, 5/32540, 7/97,8% 2, 4|110,64 3, (120,43 3, 4|126,22 3, 6 4
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Tabnya

OTHOCMTenbHasa Mac cuae KKkaxeprox iile By mme 2 00Ypo %
HassBaHwne rpynmiB03Ppacrt, AHeMN
cTelMm 1 28 42 140 210 320 476
¢ B Mtsdz® Is dzOW BZzOM6, 11+028, 44+(44, 404133, 90+151,35(164,64 172, 29+
szh¢d, ¢
OTHoOoCMTenNbHaa Macca KocTeWn ckeneta, % K Macce KocTeW TylLwKwu
lle W Hble HEID 3 B O 2,05 2,23 2,25 2,25 2,24 2,23 2,20
py /A HOBIB ORK U 5,12 5,43 5,46 5,45 5,31 5,27 5,23
MOACH-KPROT UM@BWE 514 5,62 5,65 5,61 5,60 5,57 5,56
FpyAoHada KOCTHDb 6,89 7,36 7,38 7,42 7,50 7,47 7,50
Peb6pa c opoobHe nx c|4,49 4,87 4,90 5,04 5,10 5,15 5,12
XBOCTOO0BBI@HR MW 1,01 1,05 1,08 1,12 1,15 1,14 1,13
stsmisd BMJjetsets M 25,70 26,56 26,72 26,89 26,90 26,85 26,74
Knwoyunuya 0,86 0,96 1,00 1,03 1,07 1,05 1,03
Kopagdele 3,49 3,61 3,65 3,70 3,67 3,60 3,52
lonarTkK a 1,73 1,95 2,00 2,10 2,05 2,01 1,97
MneyeBble KOCTMNU 10,01 10,07 10,05 9,93 9,89 9,77 9,70
Mp e BNuig 8,62 8,60 8,56 8,53 8,45 8,36 8,34
Kncecrteo 4,72 4,62 4,55 4,36 4,25 4,24 4,23
] tolz H dz0 WdztS fislsiz] 29,43 30,01 29,81 29,65 29,27 29,03 28,79
TasoBble KOCTMN 7,23 7,56 8,14 8,43 8,40 8,35 8,30
BeaopeHHbe KocTwu 17,27 16,69 16,70 16,61 16,65 16,72 16,86
Kocome HWU 19,84 18,23 18,10 17,92 18,30 18,57 18,84
KoneHHaa 4vawka |053 0,54 0,53 0,50 0,49 0,48 0,47
v OL 59 OWdztEhidz] 44 .87 43,43 43,47 43,46 43,83 44,12 44,47
1 ijtedWitedyd mM€d2 |74,30 73,44 73,28 73,11 73,10 73,15 73,26




67

Tabniya

A6coNnwTHaecTeMiacclayukk K NeTYyXoB kKkpocca «lenBep

BospacpaHell

Has3BaHMWe T pynno-

CT el 1 28 42 140 210 320 A76
[BhOW &OMMO" Cds, |6, 27N/35, 47N57, 10N[{182, 38N215,59(234, 93N244, 9N7
lle W H ble HKI D 3 B O 0,13 0,78 1,28 4,23 5,07 5,50 5,68

Fpy 4 HOBIB OHR K U 0,42 2,41 4,05 13,59 16,92 18,40 19,10

MoAH N KHpe ¢ T La Bel 0,34 1,98 3,22 10,51 12,52 13,60 14,08
fpyAHasa KOCTHb 0,43 2,58 4,20 13,55 16,19 17,69 18,37
Peb6bpa c opoobHe nx c|0,28 1,67 2,82 9,28 11,06 12,08 12,54
XBOCTOOBBIGHRMU 0,06 0,38 0,62 2,10 2,54 2,75 2,84

s tsfls o ttdsh jsoldiCjjode) (1, 6 7N/9, 81 N0/16, 19N[53, 25N164, 29N|[70, 00N172, 61N2
Kn iy a 0,05 0,35 0,60 2,04 2,54 2,75 2,82
Kopom@HbBE KOCTMN 0,22 1,28 2,12 7,00 8,32 9,09 9,43
NonaTtkKwu 0,11 0,73 1,21 4,09 4,87 5,36 5,51
Mneueecsren K 0,63 3,61 5,76 18,06 21,04 22,72 23,63

NMpm nedsb A 0,56 3,10 4,95 15,54 18,17 19,73 20,50
Kuncrtb 0,30 1,63 2,57 7,93 9,16 9,87 10,11
RIssets GtozraiasBls £11, 87N/10, 72N17, 21N/54, 66N164, 12N[69, 52N272, 00N?2
Ta3oBble KOCTM 0,44 2,71 4,63 14,6 17,29 18,82 19,71
BeanpeHHbe kKocTwu|l1l06 5,74 8,96 27,78 32,51 35,92 37,91
KocTunW ronedHu 1,20 6,31 9,87 31,13 36,32 39,54 41,54
KoneHHasa 4Yawka 0,03 0,19 0,30 0,91 1,06 1,13 1,13
vOLtso ' ¢ sl ydz |2, 74N/ 14, 95N23, 76N|/74, 47N287, 18N[9%, 41N3[/100, 29K
l jtodW jtedud MS R Is|4, 62N/25, 67N40, 97N[/129, 13N151,30(164, 928172, 29N
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neTy>xXxos

Tabnwya

OTHoOocCcuMnTenbHasd Macca KocCcTel Tyuwek
Ha3BaHME rpynnb-BGpaCT’ gHEN
H bl XOC K € W 1 28 42 140 210 320 476
[Bh OW &OMMOh CXds, {6, 27N/35, 47857, 10N182,38(215,59N234, 93244, 9N
OTHOoOCMTeNnNbHasda Macca KocTeWw ckKkeneta, % OT Maccb KOCTEeWNn TYyLWKHM
lle " Hble HAO W 3 B O 2,06 2,20 2,24 2,32 2,35 2,34 2,32
Cpy oHOBIB ORK MU 6,65 6,80 7,10 7,45 7,85 7,83 7,80
MoAacHem pecTUyOBbLE|S544 5,59 5,64 5,76 5,80 5,79 5,75
FfpyaoHaa KOCTHb 6,90 7,28 7,35 7,43 7,51 7,53 7,50
Pebpa ¢ o6eunx c|450 4,71 4,93 5,09 5,13 514 512
XBOCTOOBBIEGHRMW 1,02 1,07 1,09 1,15 1,18 1,17 1,16
s smis d ssEsh JipS J dzj Is d 26,57 27,65 28,35 29,20 29,82 29,80 29,65
Knwoyunuya 0,86 0,98 1,05 1,12 1,18 1,17 1,15
Kopakowunogmue K 3,48 3,62 3,72 3,84 3,86 3,87 3,85
NonaTkKwn 1,74 2,07 2,12 2,24 2,26 2,28 2,25
Mnewuyeaecuran K 10,05 10,19 10,08 9,90 9,76 9,67 9,65
Mp e Bnuia 8,92 8,75 8,67 8,52 8,43 8,40 8,37
Kncecrto 4,73 4,60 4,50 4,35 4,25 4,20 4,13
RIssGs GtlkzH dheld €| 29,78 30,21 30,14 29,97 29,74 29,59 29,40
TaszoBble KOCTWN 7,03 7,63 8,10 8,03 8,02 8,01 8,05
bBeaopeHHbe KocCcTWu|16,90 15,67 15,70 15,23 15,08 15,29 15,48
Koc ome HI® 19,19 17,30 17,28 17,07 16,85 16,83 16,96
KoneHHasa 4Yauwka 0,53 0,54 0,53 0,50 0,49 0,48 0,46
v OL 59 OwWdztkhdsdz] 43,65 42,14 41,61 40,83 40,44 40,61 40,95
} jtedWjitedyd mME€d?2 73,43 72,35 71,5 70,80 70,18 70,20 70,35

k



AHanNnmns3 pAaHHBLX AWHAMWUKKN pPOCTHEH) ommiBDIT
BaerT, 4yTO abconwtTHaa Macca KocTeuhnoe B
MepHO. Tak, O T-4 HCEYBTHOCGHTHQOD T BDO 34poa c218a C poe-4 H €
cTenooceBsapena ckKkeneta Y Kypo4@x3@oeyTaa
o -2eBHOTIro-@8p3pavwrtalpdo-hd4esp@rada2 wn 0,
oT -10400 2k@BHOTro (pgo nunuka-0g Wye wo cOk;qlabr;n
3200 HBH-ADr,M32 m; 0Oo-m522A0HMeeBHOTr 012 wnvu 07017
CTBEHHO. OTHOCUTEeNbHAGT MagiHEBHB®DC De B OG
KYpPOoOuYyeck noBbiCUMuNacwaHB, 5200 %3 ame ™My 0a B
O #A@BHO BO3pacTa CHWNSI3 MaETayXs0AY%.KY POy etk

YT o KacaeTcCS4a, pocTa KocTeWw nepuneepry
O -MHBEeBHOINIO BO3pacTa cpeagHecyYTOUYUHbBIRN np
ner y wk—-@®@s 78 F[O0 egaeBGHOT 83 ¥ Ip@®@9-h4e@Bwaor
Bgpaa-D, 60 u 0,-30 PREeerHo0NDH4ALBO M 0-,402 -3 20T
AHBH-AOr,M9 un 0, 1iR3 4omHeepmOoB@B7 n 0, 047,
Ho. OTHoOCUMUTEe/NbHAasa MacecajHK®OEH®MO CB 0D3yprac
y ek CHuUs3suunaecap xwa B, 20%, BaTemM OTHOCMU"
OHEeEBHO BO3pacTa OHa He3 Rk THEaIbG,00-21%,8
Ha 0, 15 %.

Takunum ob6parammaAaHUBX agMnHaMWKKM PpocCcTa
OCeBOro u nepundepunyealeqlry eantoxT Qi egITOHBA SC KMed
Bo3pacTOM yBenumumBaeTcsa, Torpga, Kask- O°
pacToOM NTWUUbL yBenNnuYnBaeTCEMeRAb m& @M p Vv

M3 KocTelw o0cCceBOro oTphaena CKeneEma ade
NITHaAaA Madd&naH eyB HKOFp0O B O3 pacTa Ccoelr&,BaA el
Mo C@aMBOH C C Yy aATC'DHIBOMIH aeleg MR Y pagaHeBEH Or o B O
yBenmuyumBaerTc,a mBe B0x d/86, /plat3ga@ G AT € N B1HEB-a M

waeTtTcsda ¢ 6, 89% -wo 67 9P, oneTyXO0B
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Mpn aHanmse pfaHHbBX pocTa abCcoONKWTHOMN
(KpblnbesB) BblAB/NEHO, UYTO CpepgHecyTeOeuUYHLE
OHeBHOINo BO3pacTa Yy Kypo4égk38ocmabphta@
AOHeBHoOrcoa®@oa3® am; Oo-polAeéBsBHOr o-B083Ppaiec 170
r, COOTBETIGITBKEYHpH O N EeTYy X 0B XapaKTepHDO
AHEeBHOINo BO3pacTa OTHOCWUTEeNnNbHasa Maac-Ca
etrTcda Ha 0,58 wn 0, 43 %, a 3 aT e3vy 4YnaocecMBbLEMI el
pacTHbBM N ep WPHIEOBVH 04fo0 4B7063 pac T a ( B TC-y M\
BeTCTBEHHDO.

bonbwe BCero Yy Kyp B BoOo3pacTe 476
nneyesaA8 ,kK3o05C Trb, —1nle, 18y3xro.B OTHOCUT EeNnNbwBad
pacTtTomTaCcHun>Xae 0, 3-H%, On &410¥Wx 0 B

AHanunsi3 [JaHHBX pocTa KoOCTeWnw Tas3 mBOMW
NWHBAN NPUPOCT Yy OYPpeHIEK HMEeENEeTPYOBOK K
HeK C CYTOAH®BHOTAQW BMB3pacTa Cp e pcHTeacBynTsIC
O, 36eryx00,B45 rpoo-p4@8H0ro-8p4panmt8,53
no -phesHOrd2 wu 0, 3-Znor HABBHDTIDLBoBPAcC-
O, 07@ TrB,eTC TBEHHO.

Mokas3aTenNnn ONAOCHMTICOIGH®IM Ta30BOW KO
UTO CRGBPEPEOCTAa KOCTeWn-LHHEeBPOXMHE BB PAC T &
Kypoduek Ha 1, 41%, a 3aTeM -ecCBOE WH & an c
NeTYyADBCYTOOH@QMH@BHOIO BO3pacTa OTHOCWMU
CHIBKT CA Ha @38 126lMo, N OICaEeHleae OCOaH eadBoH o4r/o06 B O
Ha 0, 51 %.

B Ta3o0BOW KOHEeUYHOCTW 60NblE KBOCCEDKUO T
neHm n oOegpenHbrkypesdwWbr o abcoOPaOTHAZD- Ma
PEHHOMW KOCTM yBenNmuyumBaeTcCsda NO CpaBHEH
pa3za, AR TyX,0B6Kpaza’ar®eI€@W MNOCTIMOPUNOH
Kyp VY BenwudoBBpaaestac, 1 AEe3T4y,X602B pa3a COO0MBET

TeNbHaAa Macca O6efgpeHHbBIX KOC-IE@®BBWORCEpDB:¢



71

Ta YMeHbLWae3caar elva n,phiAdffmerecaH o © 440, 2
X0B C OAHOOAHBBIHPAOT @Oy MRdWbWaeTHAesno
Bo3pacTy noBblwaeTcda Ha 0, 40 %.

UT O R@8&8aeTHOCMUTEI /b HO/MEe HWA,C CTbio KYO CKIyYepio
ro gegHELB6 0 BoOBHpBaagTac aymMea Ao O0-HEH@BBBFRO
pacTa YywMeHHala SH &4 HIOH BH O MY 6 BOoO3 pacTy n
0,10%.

Takum ob6bpas3oM, MOKOOTIBAGBC®OBOAOTG , 6 HEE
T MeHbWywW abCONKWTHYW MaAaccy, HO ETuewdpo
CKOTKHDG T T PYAHOMNT XKOKHEE UHNMEKWM MeHbWwWytw ab

4y e M OBTGams P CKOPOCTmBRKBKERLLE OCT a

3331 JLkdz IsOIsT edMmMlssdzceduyud MSdes dMMmdzj +
Mo 4 a Hviizenm T, Hikami Y. (1971),Smith D.P., Fletcher D.L(1988)y
ManekKkonuxatwwnTuny nNnocne 3aMOpMmoHanNnbHOE-0 I
CTBO MblWEYHbBIX BO/JOKOH He ob6OpasyeTwsd n
We4yHOMW Macchb MbllWy Yy XMUBOTHLIX NpoucXxopmn
BONMNOKOH VvoBawple® 6p a e akTomin ag olov@\bTKOMH  GBO N b LU
AnamMmeTpa, aHWAKMEBWFWHAKMMY BOMTOKOH 3a CuYeE

Ca@uwke p OB .

Ana packpbTuga BoOnpoca yBenmyeHwuda- oo
Kax nKkpaeca « LWe nnBpeops e21M0 Or»M C TONTOT MUY@E€KMN
BEPXHOCTHBOUAMBDY®WH® ABYTnaBoOW MblwLyb 6¢
pacnonoXeHWUW U AQAYHKUNN. Bcero O6b10 no,
KaXgoro nojsa nNTWUbl Ha npeagmMeT onpepeine

Ff'McobomyecKkKNMe unUccnNneneBamNMpdDXHOMELE ¥ana
MYMnMaNBEMMBIUE YHBIROKOH.

Mbllwua BHYTPW pas3gei@@aaHBBRLMPIO NGO b
MMU3INEM U 3HALO0 MU 3liMneovp AHNaK anryaugkEve el Bibl C @ K O 1

P nn YNNTaHHOCTMWU B nepmmMmnmsne pacnonar a
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I'IpOCﬂmyeLIKKM’IbILUGLIHbIX BO/TOKOH Bbll 1A 44T np-¢

bopmMel ke pTpPpeyronbHOW U NPAMOYT ONbHOWK Ppa

Pndd AByrnaBasa MpapHBBEHORAPRPB8AON. Mp
Okpacka reMaToOKCUNUHOMOIKXK.32303MHOM. YBers

NMpwn MccnepgoBaHMWU NoNepeyHbX -TURARRBALP

NyyYkax, OKpPaWeHHbBX CyYyAaHOM 4YepHbBMMY-BHb
Hbleé BOJ/JIOKHAa. Y HOB MPBIODE & & Hie bl XB O M D & M 1§ O BO
cnaé6o, HO NETEPGPBBIOMbL T@AKYTA0C K WO BYRB@

L bIN/TEBHCKEA B ONGME H® KU B /I U T EeNbHERIWEDRMBIWERMe
(poToOo 2) . Bonokamc o MB K AMMHON B bIp axe H bl
Hepenwu. b 0 ndemee cTAOUrHOO, I ofoB o33 pacTa B NnoBep
KYPOUYeEeKkHTNPBOI OKOH €cCK Uwl UTKIOIIOUM UMoib meHa Yy
100 %, B ApYFWmo -4 Hpakxm TyeHKkKo B. E., Hn
2003].

AnameTp KpacCHbBX MbllWWeYHbLX BOJOKOH BC

NeTYyWwWKoO-AHBBAdA BoOoO3pacTe BPABHYWHABON M-
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Tabnly a

OduamMeTp MBORAEKOBIN «WenBep

KYyp Kpoxca

Kypoukwnu [MTe Ty WwK u”
OHNn MoBepwx-|ABYyr naBilloBepwx-HABYT nas
Hasa T piMblwya O6¢(Has T py/Mbwya 6
1 7,90 7,92 7,93 7,95
+0, 31 +0, 32 +0, 35 +0, 34
22,36 23,75 23,25 24,37
28 +1,50 +2,0 +2, 48 +2, 90
26,02 28,79 +3, 54 30,12
42 +2,0 +3, 43 +3, 69
36,40 40,61 40,51 42,86
140 +2, 30 +4, 05 +4, 02 +4, 23
40,80 43,79 45,41 48,46
210 +3, 43 +4, 81 +4, 57 +4, 80
43,53 47,89 48,71 52,86
320 +4, 38 +4, 73 +4, 27 +4, 75
45,59 49,10 50,27 54,04
476 +4, 86 +5, 05 +4, 68 +5, 15
Mpn M3yyeHUWN p[AUamMeTpa MbWEHABIK. BDAD
K yop € K Bcerga MeHbWwWe, 4YeM Yy nNeTyLWKOE
Ha O, 03 MKM, H O -ACH €Bi0) 3 ppaac3TpobMB —YIEAcOBBA G B
MK M. Takad Xe O0OCoObG6eHHOCTb HabOnNnwaagvrcCcsAH
rnaBounn wMblwyuenm OGepgpa. Y Kypouyuek B 0LFHO,
TywkoB Ha O0;00H2e smikosM, 3B54/76@ 3, 85 MKM.
FMmcTtTonormyeckKkmne mnUccnenoi®ETHIBLA YNEHIEW OB
ANYNns AnameTpe MbllleYHbBX BOJ/TOKOH.
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Putl. ABYyrnasasa MblWLygHESBMDA ON@BOBYPaE C.
CYlMOM 4YepHbLBM. 100x

OdnameTp MblWeyYHbBX BOJJOKOH B MblWwUoax
ctTaBngaeTt 7,92 MKM, K B281 npmelcHO Miya Bhdbd3, [D:
Bumun 23,83 MKM, K 140 AHIWO ewe yBennmuunn
OT ppA4@BHOTIgHERBHLT® BO3IpacrTa, T. e. K O
MCNONb30BaAaHMWA KYyp AMaMeTpP MblWeYHbLX BO
Nl Ha 8,84 MKM. 3a BecCcb M3yyYaemMmMpl# 0
TOYHOT O-fg®B HIGT60 BO3pacTa AMaMeT,B MiplEe
HeM mwmestda Ha 49, 76 MKM.

Hanb6onee WMWHTEHCUBHOE YyBe/UWYeHUNE AN
Habnwgpanca @0 -RPFr@OMEH oF®3 pacTa, MB MeEpeaH
B CYTKW Yy KYypouyek OH yBennudumaabyisba MR
JalbHEeNUWwe MeDE@HMO CHUXancasa. OT {meiemBeilou !
Bo3pacTa @3rpe/BABHMIA0) WOWNMNNA NPpUuUPpOCO Baaao
Kypouek cocTtTaBun-3D, bBPOMWMM MOQT NeTyXO0B

KpatTHOCTH®b yBenumuyeHwusd AvnamMeTpa M bl LLI €
OHEeEBHOINoO BO3pacTa NO CpaBHEeHUWIW C €eyToO

3,00 pasa,; oOT -ApeBEeH BB 3IHP@BEFAQ5 paBa,
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476pHeBHGQGpraoc-aol, 23mnm 1, 25 pas3a,; 3a BecChb

B 5,98 u 6, 57HHmpas3 a, cooTBeTCTBE

Pund2lloBepXxXxHoOCTHaa rpyagHasa wMbiwua ecyT

MaTOKCWIOWNH " 903 MNHOM. YBenunyeHwune Ok . 1

Pnd3 floBepXHOCTHaAaa -APFRBRHAGAHAO MBaTL®QWK

remMmaToOKCUNUH N S99 03UHOM. YBenunmuyeunume 40C



s
09,0020

Pwu d4 [floBepxXxXHOCTHaAs4 FAPHYEBHHa0SM MKbyupLpad K U

remMmaToOKCUAUHOM MU 3D03UHOM. YBennmuyeuume 1

” | ;:’ ""‘I".i

{ dM15 ) ool detsfyls dzOW y OF to B @iak® vizts A" € b2 to
[COomBOsesMddddsd d {tLddsd.  vejddyj da



_ 4
P n cl6. ABYyTr nasas4 M biALHIEaB H@aI g pray pdDHU& 4 .

MAaTOHKHCOMMT U 39 03 UHOM. YBennmnueunuume 400x.

334md a3 ud MEdj dmmdzj Hise Oded ™ 3" "y

XUNMNYECKUMBIWOIYP CABRBAET XBUYCLHIBNR HHBIX N C
NMEBON OLEHKMU MSACaA.

Kak yXe ouTMweydeac/Knuo Mxy MU cc/iegoBaHUWIK N o,
rpyaHytl M ABYTrnasytw wMbwyy 6epangpénuuyesyr s

JaHHbBIe No 30ne B Tabnuuyue 18 He WRPUE
LaKa3HbX BO3pacToB Kyp K@Webanocb B np

Kak Mopd@donormuyeckumim cocTaB TylLlwek, T
BOXpP@M Kyp wnU3IMeHsgeTcsa. Tak, B NOBEPXH(
befapaHeBI¥XTEYpPOUYEeK B CpepgH8h0O%BTOQbIL & OKLE K |
AHeBHALAK, 25 %. OTMeyaeTCcCd UHTEHCUBHOE YM
Fr'PyAHOW MbllLue Kypouyuek Habnwgaeaemac =B, 83 3
ABYT naBon wM-uiBALES,  ledfpa no-Ap&BHIOL-BH 6B C B2
BO3pacT BO /IMbHUELCATXB OK B O Abl CHU3IMNocb ga O
paHa O, 50fciemAOoOAd@HRBHDAHAOTIr o BOAbL YyMEHGUbLL
1, 45 %, COOTBeTaor sekHeHmH o roor BloA0pacTao K on
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BEPXHOCTHOMW T PYyAHOW MbllL €a BCOHAM 3MbIDLIES 6
1,88% wpotT-48@8HBRO0O0, 57 U 0, 40%. 3a Be
Kyp copepXaHunue BOAb NOBEPXHOCTHOW arpy
BOW MblWwLU-eH ab e2f, plad %.

Tabnun@ a

XM MMUUYeEeCKaBA MCbOUCUT KYp Kposca wllenBep 2

Kypouykwu Me Ty WK M
HasBaHunue MbllBopga/XXup|BenoBoa{Xupl|beno

1-n He BHBbBIE

[foBepXxHOG@radsg 81,20 (058 (17,04 |81,30 0,61 |17,03

Mblwuy bl 6epgpa (81,19 (064 (16,98 (81,27 (0,65 |16,96

280 HeBHLIE

[foBepXxXHOG@radsy 77,87 |1,05 |[20,03 |77,84 |1,07 |20,06

Oy r naBas 6 (77,75 |1,16 |20,02 |77,69 |1,15 |20,08

42-1 H e B Hble

MfoBepXxXHO@Iradsk /7,25 |1,29 2041 |77,40 |1,17 |20,40

OABYyTr nasa#4 (/77,16 |1,42 |20,35 |77,32 1,31 |20,30

1400 H e B Hble

[foBepXxXHO@rask /585 |1,87 (21,30 |[7590 |1,61 |21,45

AByrnasasa 6¢7571 |198 |21,26 |7585 (1,82 |21,31

210p0 He B HBblE

[TfoBepXHOG@radsy 7497 2,02 (22,01 |7516 [1,73 |22,12
Asyrnasasa 6¢7482 (2,27 (21,89 |7501 1,94 |22,04
3200 He BHbLIE
[TfoBepXHOG@radsy 74,26 2,25 (22,49 |74,08 1,98 |22,90
AByrnasasa 6¢7397 (259 |2238 |73,92 2,32 |22,75
4760 H € B H bl
MoBepXxXHOG@radsy 73,69 241 (2290 |73,82 2,08 |23,10
AsByrnasasa 6¢7357 (268 |22,75 |7359 |2,40 |22,97
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MpM WM3IyyeHUU cCcoOfepXaHWUHd BHYTpPpMHMMBHE
YyCTBIHEHOY CWYO QWIHMBIATDNERW N@Pesg el %64%0c1-5 8
0O -MH2e BHOTI O BOBP@ERAXHAAAC BHMbLWLWLUrep YearHoo mk e A n u
nunyunmnocb HmB Y0r,n7ale%,n Bv-b0W L7€8 %, eM@TaHMI R HW S
AsnNyueHoewacTO, 58 n-Hqg 56 Bwor 84 n 0, 7C

Mpun aHRaAIMBEX N0 copepxXxaHwnw O6enka B
ooAHEeBHLX UbNNAT €er o KOonaveH,ex8%-m HEoB ado2n
BgpacTa cofgepxXaHunue ero ysBesnymewn chald@TBCHAO T |
Bo3pacTa COOD@BERXMIOE T HDAIB bl LpayeaTH@ 1 § B Yar- n
BOW Mblwu €0 ,68e50%; a- ppor 4L AEB HOT O N ONBObBLEAPEXTHCOSK
HOW T pwyad Hlo,n@Pe wH-dbxe4 9 %. 3a BeCb NOCT3MG
B T PYAHbBIX MblWyax KONMUYyecTBO O6ABYRNABC
wuy e H%71%.a
1 jJBWEd NMpuM M3yyeHUUW XUMUUYECKOroo-CocC

M b

AHEBHOINIO BO3pacTa BbLSAB/MBEBEPXHOCTKHWOIIMUY
ABYTnaBon Mmpmee pre@apagmnHakoBo -BAeBAomMm
BO3pacTy ULUbNOAAT KONMWYEeCTBO IBOEHRESIP XMHHOTCET
rpyaowma n3d, AP asoil Mbiwue 8 echpPoehHedBHIOMY2
yMeHbwaeTcsa Yy nepBbX, H2%.05@4-UHEB B R GP BIX
pacTa KOJNMWUYENCOTBBEOPp XBHH@ L HH HBPME HHPWIN/HOW:b H a
ABYyTrnasoun wMbl4e OGeppa

OT Havyana nepumopga MCNONb3O0OBaHWUA ne
140 HeBHOINIoO) O KOHLAa NPOMW3IBOACTBEHHOT (
BNOBXBOPCTHOMN TEPQTILHMDEIHH O C H U 3/MB1YIC/ba BHOAA 2M
6epnpa 26 %. 3 a B € C bH bIMO CATE3PMIOGOPAM OpHOACTba n
B O/ HIOBEE P X HOCT H OC/AH UrapnynaoHcobia s & r fia 8 8 o, m-blwL, ¢
7,68%.

MpM M3yyeHUU [JUHAaMUKWN cogepxXaHuuws Bt
KOB OAHOALHEBHOT O B O 3MPOABCETPAX HEOr COT HKQUV/B1 Y|Py CO

Bombiwue 6GegpaBuno BC@62h nOpus-oBMO,M6 Ine Ty W
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ooHMO -BEBBBOIO BO3pacTa ero comeEpekmHme®cTT
rpyamwa n0 ,0486y%,mnaBoin wM-bOWLULE8 %0;8 Wkp M4 Zienusen wn
BbMiiOCb Ha 0, 10-gio ¢eBHW,r oomdmoBPpacTa eluwe
0,44% n 0, 51 %, COOTBETC B &IBHO®.MinHee BeHPbHEX
NeTYyXO0OB CcoOAepXaHWUeEe BHIYOPE& MBIHUECG THHTAEB- DKM
cumnocb H@ABYI Aasdoin wmHDuy e 8Fe-mpHaxs ATy B O :
NeytXx 0B KOJ/JIMYEeCTBO BHYTPUMBIWEYHOT O XMuUp
2,08%.,0 B yag 1A Mblwy-84080e op a

AHanuns3 paH8mmx asaaerT, UTO C YBenuuye
copepXaHune ©6GenkKka B MblWyax MNoOBblWaeTcCSsa.
KO/NMeawBO WBRaMblKkonebnertcsa HA60 PO Aec-nawB,lbBR
BNOBEPXHOCTHMWMHEIWYTEMBAHIKCMNIMNOCb HiadYaB @i 3 Robl LWL
6enm@Ba 09 :aHEE BHDMY BO3pacTy elwe nNoOBbLCMU)
140p HeBHOMY, T. e. K nepunenyxomRaBdar 05 &
1, 01 %, COOTBEeTCTBEHHO.

Y neTyxmpHe B4H/0O6r 0 BO3 pacTa-AMHEBEGEPB MB-H &K
XaHWe @leo/Bkeg XB 0 C T HyOBile Nruvpyyng/Hoochyl B y & N & pi6 & %
ue ©O6elp&6 %. 3a BeCb NOCTA3MOPUMUOHA AINBHbIN
ro Ao-p4@§BHOrINro BO3pacTa KonumyecTBO ©6enck
Ha 6,078 B0 MbHIIB%.6eapa

M3 BblWEe W3 /10XEHHDOT OMecplee AP E®CT, a 4ymoop a 3

JepPHhkme BOAbL B TeOienkKa UKaXwWEra ,yB@Ae NTNYNBa
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4. J[aruwoqmruprtryvfPuvouvf) Ruew[ (7l O RE

JaBHO MW3BEeCTHO, YTO KaxXpagbll HOBBbBW- W3
BOW MaTepuwun, HauyuuMHaeTCACCO EeHIOBaG®MMK N+

KaXxa®wonor nwecTxkmmmnccnegoBaHNa npepcTt
KBNN1eKC pa3HeoOmaaxpla@xcTB McCCNeagoBaHUWR.

Bnonorma pas3BuBaeTcsd HbHEe B YC/NOBMUSH
CEeNbCKOXO0O3AMUWCTBEHHBLM NpPOM3IBOACTBOM,- WI
HbiIW KOMMNOOEKC. OTa TeHAaeHUMA Haunbomee
Tepe CHEBIRKECHIEE pU MEHTAa/IbHbBIX MCCNneagoBaHMUIM

Kaxabh opraHumusm npeagcrtaBnaeTrT cobom
KoOTopoe npodBnserTcsa B aHaToOMuUuuUu u e&#Ns3wu
CKNeEe UNECXMURUNWLBA3IN, KoTopble ob6ecnevynmBac
opraHuns marwack ue

PasBegeHuMme KYpP HAUUYHOTNO HanpasBI/NeH,:
TPagUWULUMUWOHHBLM 3 aHSTWUEM BQl/MH CITOWXYSHeEeE ™
c a, aAanMmy M nepa.

Mpu U3IKWEPHIBNU MOCTIMOPUOHANBHOM OOHTOI
F'MYeCcKUm mMaT expumvan/H enc K mes @KPIOceT aMTenT Cail il M C C

UTOo6b He BHEeCTMW OWMWOBKW B onpepneneHu
M ANd9 NOoONyyYyeHMWsas MaKcuUuMyma uHdbopmMauuwm I
He pyo6bunum Ha ABe NONYTYLWKW, a nNnpenapwu,i
NOoO HeWCNBBIBBOBAHBL AN1A XapaKTepUCTUKNU BC

Ona BbACHeHMA BoOoNpoca 3a ceT 4yero n
NTW,UbP OBOAMOIMO IO T MYECKNE YUTTHE®HAOBHRMH N M T
MblWL YBenAnuUMyYmMBaeTCs BAAMeTPaT MPIBIE A H WESXH /BA
0N W.H bl

Ana 6onee 060bEKTUBHOW TOBaAPHOMW oOLUeE.l

nccneagosBaHMAamm, KOTOQPpPEBbBIE mMmoKasanwun, 4TO
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MbllLax YMeHbwaeTcsda, a 6enKka UM Xupa-no
Hasa LEeHHOCTb MSACa NoOBbLIWaAaeTCAH.

Cnepyteie TMTHO,pMYIEGMI ME U COfepXaHWe 0T
CTPOIrTrMM 300TEXHMUYECKUM KOHTDP®Nellp neorm [pc
AEeHUN meeamTap nn NOoOTYyYeHHOTrNo MaTepuana Wu
METOOWUKIOBaMKIKKCIMela JOCTaTOYHOMTHWAQ)MUYeCTHB

CtatTmcitmnyeckaa obpaboTkKka mMaTepua-na
BEPHOCTb pas3/InMuuyunMim nNokKasaTe,BOBPRYECKMBH ON
neHa BblCOKasa KoppendTuMuBHAaAA CBA3b MexXg
MeXAWB O MacCcCOoOWMl N METOGO A NUYAWK N U Mac

Pe3twmMupys M NUCNONb3yeMble METOANKHM
mccnepoBaTtTenbCcKONn paboTe MOXHO 3 @K/
F'MYyecKW NpaBUNbHO WU HaAa COBPEMEHHOM Hay

Takum ob6bpasom, YyTOO6G6HL ynpaBnsaT3b- p
Ma, BaXHDOo 3HaAaTHOH 3aAaKOHOMEpPHOCT U p
ABUT aTewmbB@OYrMmcxT em oOopr aHums3ma ANnsa 0ol

SMYUYHOIW N pOCATYbKIOT WNBTHA L bl .

41.A0CIstster , tsBEMdzO9 dzd o GF hwddjy daldte Hfsic tRCH

dztsfyls! fIsdyr

B HacTodwee BpemMsa MO@ECTNBLON GHHUEESB bIX-T 1AL
CA CBOBHOM Ha ABYXemnopeomaimapwmp

] stesH' M@kt. pas3HbX nopoagj NnTWLUyb NN
MOpPp&BRUN MMYECKIMNE XapakTepucTtTmuKMU, KOTO
bonee cTapwem BoO3pabOpeinNnbpoenapass K.Y
B XMMM@CKOM MNJiaHe cuYMTaeTcCcsa He «3peno

MACO Kyp dAMWUYHOTNIO HanpasBneHusa a0 C
3aeMMMbIM aMUHOKMUCAOTaM) MeHee L eHHDOE

MACHBX (MaxoHMHa B. M. , 2016) .
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Kyp QAMUYUHBX nNopojag He BbpaLW BHANKET OCTI

X MAca, TaK KaK OHW CceNneKkuWOHMUPORB
pPIOOM COCTOSHUMN, YT OOGbL MeHbWe 3aTp
noaaepXKy Xu3HepaeaTenNbHOCTMW. Mo :

CCbl ULbNNAT HAMYHOTNIO NO CPaBHEHWM+ C
M NocT3 MO Pp BpOMHOAAN bXHMLIBAH M H N 3 K a A .

Mo pgaHHBLM PontTep HA. L.3,poTmbIEr Ky . E.

popn MMe T Hebonbwynd , »neaddo 2MeOC .88, un

—_

H e

KT

o 4 Im 1

S T O =

O Im 0
S KO

wa

K'Y

Bo3pacT Kyp npu CcHeceHWmMO nmpesim,e 0
yeckasa 3penocidbmaenynadeiyesodBOC-TSH
0O 4 acup, -65bba 1 . B nocnepgpgHwunwe r10A4bl B dAUYE
HAeHUMWA Ha npoagneHumne nPOaoveTIBB B OCIKO 3 |
BeagywWnMXx MUPGBEWEKE (BM pHVg Wepiia cTpaHe9d0 06
Aenb NPOAYKTMUBHOINIO nNepunoimae vaco@k02450

MponmsBoaguUTEeN KYPMWHBLbX AanMy XenartTe
ua B bonee paHHeM BO3pacrTe, C np
NTeNbpUHMgO® SMWULEHOCKOCTMUW KYyp aao
aToil Kopma Ha ndB8yYwéHwWe agpwuy mnwih, B
ONOrMyeckKmM N IS3KOHAMMUYEeCKW nNnokasarT
MpofONXNTENbHOCTDbL BbhipawnMmBaHMAa pe
YHOM nNpPOM3IBOACTIBE B OPCNHMOPBOHBOAMH B35a B
KTMWBHOI CMUCT®E€EMBbl, H a KlodrD poie e HEpen X «
BHOCTbL SAWMUueKNagKuWm KYyp BO MHOTIOMOE€BH
Hua ganya, KoTopoe Ccyryo6o uMHAUWBWDLYAIN
eTcd nNo Mepe Y KooppvaMuproBBaaHHMSA LAy @al o dHia wm

pPpbl 3aTpayumBalwT MeHblle BpeMeHM Ha @

2016).

n 3

B SMUYHOM nNTULEBOACTDBEO MH®@Ii /Peap3oB®Bo AH ¢

BCOT B O MAa C a, T. €. H a MOoBOBLLWEHMWE XN B
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MTC A SpaaM@r oyco@opmMumnpoBaHmna @enp
KoTopasa, cor nacHo, reHeTunuyeBKOMW
asBuBaeT-gmeBaone BOSpacmaTt [@Hos 12
oro Bos3pacrtTa, KOPMSAT OTHOCMWUTE EN
0 MUWHTeBHKBMBHETOC Ap a3 0pigad8HH a0 R OMB-HO I
MNTenNbHOMN-CAcCYRPATEHIHOCUCTEM. O0-Ioc

K KOpPMO@BOIM®O aoOo3peBaHWA YyMepeH:H

®» M T O

NbHOT O prpaaH3oBBA TWM AC MIOC T € M.
HaWwWnmMm [JaHHBRAXHKEPDYBMA K pPp2OEe a
€eBHOM BO3pacdcdi3 +t86p2  TRBMN2Nw6 y & oCB-, |

HanpaBneHWAa NPOAYKTUBHOCTMU ROpPoO

226224, 7, yTO OO0ONbLbWe Ha 1393 r1, AN

BeTCTBEHHDO. B nepwoii 3IpmemoaDWm NKIKBaAaS

«KopHunw» Taxenee KOQ» kHa cltAR5 &k Ure,ii Ble/PU  H

—-Ha 1939 r1, mnm Ha 51, 0%; B KOHUEe npo

Ky p bl

Pu

CKOMN

5 1500
C

—AxeB&80 1 , nyxm-Hal 33@% ,65%n enm n

3000

2500

2000 w— KWBAA Macca Kyp

— \aCCa NOTPOLWEHOR

TYLUKKM RYP

1000 w— MW BAA MACCA MNETYXOB

500 Macca noTpoueHon

TYLLUKKM NeTyxon

1 28 42 140 210 320 476

Bospacrt, aHen

¢7. XmBag Macca M Macca NOTpPpOLWEHLbLKX

BblAiynneHumnda ouime/BHTOIrmMo Blos( a ceTt-a |

MX 3penocTwn) XuUBas MaccC & yyUBKeaI
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—-45, 44 pogpHeEeBHHOMO el MOPp &@B W AHOLHEBAM-b MU
etTca B 45,93 unu 60, 93 pasa, cooTBeEeTC

Y KYyp MACHOINO HanpaB/eHUWUSA nNpoay-KTwu
AHEeBHOM BO3pacTe XuBasg Macca YyBen#BdIuI
47, 42 pmBapHIHL &9 pas-a8B8;, 8Be BYXPh3@0mp a3
OTBETCTBEHHDO.

Macca Tyuwek nopopagb «KOopHMWUM»e MO by ak Yopx
«WenBep BHEA@BHOM BO3pacTe Ha 1055 e- v
cCKkon 3penocTtwu —-HhR55 196140 mwmu) Hanm 3589, 2
CTBEHHOT O uUWKN-aH al 422500 3n r4,7 6n nogH .3)7 , 3 0 %.

Mpwn wmM3yyvyeHUKM mMopdonorumyeckor o20809 cT

ycTaHOB/NEHO, YTO BO BCEeX WMU3yyaeMblmM- Ha
We4yHOMW TKaHMU, npuuyem abconwmpEasuaaaca
BYW Yy Kypou@amWeBHax, Kypdeeck abconwTHa

yem Yy neTyLwWwK OB Ha 49nHreBHBIAN 244 21, Mm%
4760 He B HIBX9 T, Mnmp axmo, or¥.ociTenbHaa wMal
(% oT MaccCbe 6TNyelwTKCA) NBIe OHBEH3bHXA YN P e7R,86Ma4l 7 2
OHeBbE)YDLS564%U/EE 6 e Bble) .

Mo copgepXaHWIKW KOCTeW B TYyLWKax,4YHwabd MK
NOo MblWUlaMHEeBFHHEBIXY KypoyeK KO/JITMNYUEeCTBO KOC
neTyuwKoB Ha -4547,,41 imHe @BleVlEdxB, 29 U 2 m4-, 9
TeNnNbHOMNOAOMPOKAKH NE® KOCTeWw B TylWwWKax NeTy LW
422h He BHOM BO3pac-gee sa0ar%,;1436%H e & A005400

Ecnu cpaBHMBaAaTbL copgepxXaHwune ROLOUWmPOmB T
pogon «KopHMW», TO MUX BCEer AAaHGOHBIIEK W[
nopopagbl «KOpHMW» abCONWTHOE cofgepXaHUe
Ha 239, A9%®BHHHEFO61564 T, mnnmnm 181, 86 %.

Mo ab6CONKWTHOMY cCcoOAepXaHMuI OKPOOCATbE Ik« KBC
Hnw»eBonpXxXoaununm KYypoued000k perLH@nB H«olle nBBePPp
159, 6 1. mnn 278, 20%
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OTHOCMTEeNbHOE coOfgepXaHUWe MblWy B-TYlL
OHEeBHOT O 6o0NMbWwem, yemM B000s y I4KLBIXeE BHD T ©C
1, 91cwrewma 9%, 7

Mxva MW3IMeHeHMA ¢ BO3pacTOM MNTWWGBHa aBIb A
Har pys3Kkun ™Mbl nopeT MepeCTPOMWRANAX BT piybiKk
B. E. HukmnrtuyueHko @009 Baop HnxmamureMHK®OHNE C
Mblle Y H@GTE@EHBTO BO3pPacTOM 3HaYUTeNbHO Met
npumpocTa MaAaccChb MbWEeYHOW TKaHW Hap[Z mWMpupoc
TenNbHOE CcoOfepXaHOCa OKIHMHTE W MBE HTbWIAKSA XC AN

AHanuns3 pAgaHHbBIX NO pPas3IBUTOCTWU MblblB a @,
YyTOHOOCMTEe/NbHaa Macca MblWYy OCEeBOT@mHOBAE®OI
Bo3pacTa WUHTEHCWUWBHO N O B-bHAA 5T, 8O &4yH & K@-,pDQ
cTa nocavemerted ¢FH eMH 03 D0 Bo-paBRrRaXNOyHAET
MaccCTaa H O B lhine 4 ueme 8 A 81 x-006. 0, 02

CKkopocTb pocCcTa MblWwWy nepumdpepunmyeckKkoro
OTEMlOM 3 HaUYUTeNbHO MeMHHEIBH O rooc opbcecHTHaD, [A30a T2
CHMUXaeTCcaHBRBNYbLIX3320YpP OTHG@GHWBATIKCHA M € M-ab QL.
OHEeBHDLX-34M% 3K-AH8B8EB8HOMY OBOBDEAHTCERYIbHAA Mac
0,020,06%.

Cnepyert OTMETUTb, YTO CKOpPOCTH poOoCT
AHEeBHOINIo BO3pacTa Bblwe, 4yeM T a3 o0BYBHBIEJK Ot
YynBaerTeB8qa 6B2 8o,alz889r7/ BT O ppia3 a. OTHOCUTENDbE
KOHEeUYHOGATH/AE BYH bIX7T BK Y p 60 Nnb Wwe, yeM T pPpymHOM

ue), REHAXK OB

Kpome TOro Heob6bxoguMumMo OTMETUTWMaEAMTO
HbIX 3BeHbeB KOHe4yHOCTEeW BblWe WU Nobabce
HbiIXEHE B KOHe4yHOoCTelMW.

AHanusi3 JgaHHbLX MNO pPas3BUTUWIK MblWL biFO
BaerT, UTO abconwtHasga wMacc a2000py MHTEEEB HNH |

cocTaBnaegr AQT7b, M2HbUWwWe, yemM Yy neTy.¥o0B



87

KYP MACHOINO HanpaBNeHIHEBHDIO Hbl BOK Q@I ITL
Macca T pyAHbX MbWY cocTaBndadeT XA Hwa
672, BBnrHna 247, 8%.

N3BbllWe M3INTOXEHHWATOO pasasmye®e, Mblwy 6/ 0
nacrTsam nponMcxoanT He NPOU3IBONMbHO,b-a
HYW AeAaATeNnNbHOCTGBLb, M o06ycCcnoB/MeHO 30aKOEt
TBEPXAEeHMVWE ammme CMAU e MC M NA.all. B bIACKKaae3BbLCBKaO
(1989 . «Opr aHBBME TIQDIHHOKHY 0 CEWIMTHE/ NDY B KO
Hax o/ WwTT@soBr3am RMBM MOC TN U BCSAKOK AKDMEHN e
HacCTW BCGhBGBBBETCTBY OWEENKEB BRI EHNE ApY

Takumum obpaszomM, obcyxagaseprizmMuno@aeawmbd
3aKNWYNTb, HMTO OHO NPOUCXOAWUT HeEepaBOHOME
BMuWa C BO3pPAacCTOM NTUUb-YIOSHHBIBARGTEAS . eaH &u

CTBEHHLble pa3nnyuns4 B OTHOCWUWTEeNbHOM aa 3 B |

TS A H£BHOINo BO3pacrTa. B panbHeWwem un.
npoagonxXawTtca4a, HO MeHee BblpaXeHb WU CBAS3
amnmMopdguisma (HukumtuyeHko B.E., HUKMUTYEeHKDO

420 dmlssdsedui MSdi dmndj Hiso Oded

FMCTONOT AKE MK IMEO,p QKO TOT MUY E€eCKKNUEe WCH-N e/
AJawNMeanbHBM Haykawm, M3yyawuwmm 3aKoOHOMEeEDp
pa3NMYHBIMU YPOBHAMWU ee oOoOpraHumsaunie- B
Aywwmne YPOBHU CTPYKTYPHONW 6P K aHwWo3pam n un
PYHKUMOHANbHBE EeOPHBAEKEKCORMABH-MET AHMNEB M.
CTONeHAYKAa O CIHBMAHMHMUM, XMaB HeaeATeNbHOC
OpraHms mMoB.

Tak KakK HacCc WHTepecyeT CTpoOeHWMWE-TK
AYKWMWRAaHIMA 4Ye/neBB@EaMbmME®WBOWNW TKaHMUM, TO N
CTpoeHNMN, a UWMEHHOo, 3a CcCYeT 4yero npov

TYyWwKe nNTmuvwbd pBronHoaCNb HOM Nepuoae.
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Kak M3BeCTHO, OCHOBOW MbllUEYHOWNW aKaH
TOpble OObegUNWHAKWYIBHENBARAKHMb@mLECTOAT U3
YyeHble ceneKkKUuWMWOHEDPBHI, co3jgawwmne BbLICO
a TakKkxe cneuymanmcTb WU YyuyeHbe B ob6nacrt
YTO XapakTep TUCTOCTPYKTYPH CKeJneT H bl
TenamioBsaieT 601ee O0OO0BEKTMUBHO OULEHUTHL Ka

Ha CO4YHOCTDb, HEXHOCTHb, KanopwmhlHE-C Tk
WoMmeneetTHM BNUMAEeT AMaMeTpP MbllWLeYHbBX BOMNOK
COegUBHIWTT&K/AHHbBIX NPOCNOEeK, XapakTep.pac

[flocCTOaMOpPUMOHANbHBLINKOATY QCKEOOTPOBODMYEE
O eblX MblWWEMMHWIXH ,BOKOTOpPble 3apoxpgawTcsa B
BblyNnneHMUA UbiNNeHKa KO/IMYeCTBO MbllWe Y HbIX
HO NPOMUCXOAWUT eyrpean mblalreHed biX 8 TOK OH 63 a
punan wn y QVOMKHEHH,M AB BN e fCTBUe pfgobaB/ieHMA H
MoCcTOaMOGpPpMOHGDBWKA SMMbINWEMHEH OT O BOJITOKHAa 3aBu
Mbllle YBBIROKMPaAHHHOMN MblWL e . Ue B 00 O/bIHLLEBROO HEI X /1
KOH,OaTmemwe C K ONOOPCUTOBH aricsCHROE X0 [, EpFOACOTKaH a .

MpoBeAEHHbBN HaMKU S KHTHE P X B EWBETY HNBBIK -aB30a
Ko& BO3pacToOM KYypouz0B80 Ky sty vslicbirsdedp
794 0,304y HbEe) tAQ-BR7, ,1556EM0OBHEB HbBE) , B
KakK Yy nopoab «KOpPHMUW» MSACHOTNO +HMaRBAB M
Bo3pacTe coOCTaBWUN MNOBEepPXHOCTHO K’ 8r, plytmH,
MK M.

YBenunuyueHme pagumameTpa MblLeUYHbX BONOK
nepBble 28 AHEeW XWU3IHWU UbIODAAT. CpepgHecyn
KYypo4yeKk NOBEPXHOCTHOW rpyaHon -wmObAILY b
KM, ABYT n-a0B b9 @ve g0p,a6 1 MK Mg o0 34 énseHoaroq
acTa noBepxHoCGrbaaunrpypnpseBamkmm0, Ay mn ad
KM; omo 14706gp qquHen, K 27 n 0,-020629nmaTPx@323
ecb nNocToamMOpmmaHaRyPWEDK@Bem 0, 08 F%0,08K m

2 T =2 X<

o)
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m 0,097 MKM. 3a 476 [OHeWNO KMKIHaA nooMBaemMpexi
r'PyaAHOW yBenuuYunmncsayr ng B e 466, a2a0p apsa 35a~8 7y,
6,34 n 6,80 pasa, ToOrga KaK Macca Mbllle
B 71, 91yxpoaBBa 96n &R pas3a. 9T 0 roBoOpPMUT O
MbllWUE HHOW TKaHW NpouMcCXOoOAUT He TOoONbKO 3
KOH, HO W 3a CMHBTBYBEK@HEHWNUSA A

Takum ob6pas3oM, MOXHO 3aKNWYUTb, GTO
NOKOH Yy KYyp SWMWUYHOT O HanpaBNeHWA pRETLY KT

Tnn M bl WL , aHaToOMMW4yYeckKOE pacno/sioXeHHne M bl

43md By MSd2 MeflsOs

OnpepeneHne XMMMUUYECKOTro cocTaBaB-gae

nNeHMe O KayecTBe MsAca, €ero nunuwesBoih ue
coreomHMss BnNnarun, 6Genka, Xumpa MU MUHepansb
CTaAabMWNbHOCTMWU CBOWMCTB MSACa NPW XpPpaHEeHMU

Kak TWaTaeamwelwpaec®aHHYW 6enNKOBYW CYyCneHS:3
cogepxawme pas3/iIMyHbEe KOBWYY T TNBREB O/, 0O B U N
3S58MEeHTOB.

Ansa 6onee rnNny6okKoWn nutaTtTenbHON un 6

nNpoBOAAT XUMMUUYEeCKWUE uMccnepoBaHUA, ONDPpE
N OB bl .

M3 BCex nNurtTaTenbHbLX BewecrtTBsB, C oeg-e p A
HeB e&M ©6eNoK, COCTOAWMN U3-MAOBHEL E€RAKEBX
rnoo6GynuH, MWUOT €H, MUWNOanbbyMWUH) M Henoa
KonnareH, 3nacTuWuH) . K nNONHOUEHHbLMW-6e)

gepXaT BCE€ aMUHOKIMCIKO THRIAME&KHIWNENBL.X DH aHH
coaoepxXxaHus 6Genka B MSACe He NONHOCTbI C

M3 NOoONYy4YeHHbBX JdaHHBLX XWUMUUYECKOTM- CC
TOMULUMIT CcoOgepXaHune BOAbl yMeHbwaeTcsa. Ta

copepXaHue BOAbINDpKeoaglee/HaaB110,c&HQ %81 9T 0-0 @ B K BIK
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—77,8%-77,69%, 140 He BHbIX-7TH5 8B0-pH§ B 4488273,57%n p n
(P. RonnuecTtTBO BOAbL B MbWwWUGX1 %,KYypam ex
K OB .

B Mbwgpax O0CO6EeHHO WHTEHCMWB HEOTEC AYyNMwWe HLb
nNAaT B nepsBble 28 AHein-mon 3@ s(HHoar 03 , BAO73%) a
4yecCcTBO BOAgbL Yy MeHLbLWa-earoc s AHeaBs Hlp, 89012% 116 %. T
3a NOCOHaAamMBPBINA OHTOreHes3 cofgepxXaHue BO
7, 57 %, B TO/BPpeoHABBEBaAaXVNEBEA yBe/NTMymnocb H
UT o KacaeTcsa copgepxaHue 6enkKka B MblL
9 XMW3HWW €ero KonumuyecrTBO-AYB-gHe@a AW OIOCO-b B (
nopwee Ha O0;MBd hé@desHe@o 0, 97 %0 o471

a
HeBHOTo-sm@a3pae%a B yLenomM 3a BeCb UOCT
e

- =
T

£ I

CTBO 6enka B MblWLax KYyp NOBbLCUAOCHL F
Takum o6pas3 oM, ,VHOTHOH OC 3EAXIIPOAUT ®GM N T |

OOE@BIBBAHHMUE TKaHeMm " HaKoNnJ/seHMWe CyXunmix

44.s0yd Mise ts

baoBbMMU Kpnrmepmsammwmmu KadyecCcTHBa A B N1 A4

o)

naKwwTca a3TanoHawMmwu, ob6AaA3aTenbHbLE@A [
O A Wn SC OM

MpuMXM3HEeHHOe GOoOpMUPOBAHNMUE Yy XWM-BOT
TEepPpUCTNUK B OCHOBHOM 3aBUCKUT OT ®anp
O VKR anum BuUAa, nopoagbsl, Bo3pacrTa, no.
TPAaHCNOPTMUPOBKU K MecCcTy YyOO0SAUBOIMMHBIXKY

Mo paHHbBM byapglEa BnG@Gxammwmetr 3B EBpoO
He OypeT pocTa XWUBOTHOBOAYECKDOIBXNEePY
Hax nNpakTWMyecKW [OCTUTHYT MNOTONOK ORFp O,
M3BOLAGBOMBOGALBME Ha nNpeppgpesie TEXHONOT MUY
BHeAPEHVWESH NEMOGHENKXKMMYEeCKOro nporpecca 3

CAepXVMBawUPHKMN PE/AMOTICA HexBaTKka 3eMau,
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nponmsBoagunTenem CTOPOHHWUKOB OXpPpaHBbL aoekp
WM wtTmpwiownm GakTopoM A9 HapawumBadd
BO MHOTIWUX PpPerumMoHax HaWwWeWlh cCcTpaHb ABRRdeEe:
HUTMEe XHUKO OB aBBemy A

3apybexHbe W oOTeyecTBEHHbBE 3KcneprT
cTaTb OAHMUM N3 T apaHTOB MWPOBON NEOAO
cpepotTo4yeHo 9% MUPOBOW NPOAYKTUBH®A
M3BOACTBH bMKN BYPIROAE MW N TONbKO 2% MUPOBO

Ha fJO/MEOTBEE@HOIO NpouM3IBOACTBA NpPpuUxXoOoANT

NPOMW3BOACTB apHWDOB/LOXK a, 33e% H30e6 0 6 0B bLIX, 2%

PocT nNTuUubl, Kak WU APYTUX XUBOTH®X,
Uecc, KOOECMHWIBHOM, 3aBepwaeTcsa KO ®BPpeM
CTu.

B nepumoag pocTa nNTuub OTKMNajgbBaeMa s
AoBocnN@ p[fOCTUMXeEeHMUSA NONOBOW 3 penocTHM Aan p
XN paome umipa .

Pas3Bunrtume nitmueBogomnBacHaBapgaemLyl8B8
yaTb MHOTO nNpPOAYKLULWUW BBLICOKOTFNO KauyecTet
onnaTon KopmMa UM npoAaykKuuemn. G-GH MB HAdIA a
MSCO.

MacooagWH M3 HeEeOoO6XOoOAUMBLX NPOAYKTOB N
NONHOLGRHWKI®B WU XWUBOTHOTIO XWpa, Tawmwxe I
HOB.

B ycnoBuax BO3pacTawwero npowussmw-gCT
LepBcorBa BCe 6o0NblwWee BHUMaHUEe yapensaerTcHd

Moag KauyecTBOM NOHMMaAeTCSa C€COBOKBY-MHEC
NuaBWM X ee NpPpUITroAHOCTbL ANA ypoBneTtdope
noea. O3OTW CBOWCTBA BbIlpaxXawTcsda CUCTeMOIN

Ba3o0BbLM Kputepumem KaydyecTBasBBAMGITE A

noHamMun, ob6sA3aTenNbHbLMWU AN BCcex nN.peanpry
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KayecTBO npoaykuunm ddopmMmupyetcsa - Qe
MeC MUT aeTC se BlenppeopupedcocT KM, 3 a QAU EHNA U |

OT KauyecTBa TOBaApPHOW nNpoAayKuwWum 3 aBM

Hapsaay € ceb6becTOMMOCTbLI BaXHeoBBWMCOER
Uem Bblle KayvyecTBO nNpoAayKuum, TeM O60Nbl
NMPOYMX PpPaBHbLIX yYyCnoBMAX Macca nNpumowaAwn.

o

K

ANbHOIO aMBAOO-bRMBEBTaBHAA 4YyacTb o6wWeinw
ddhe K TMBHEOT B 2 HEpdoOvo3 B O A4 C T B a .
YCTaAaHOBMEOHBLCOKOKAYECTBROKHYIHONODNY AWK

o) npu cogepXxaHnMu n BblpawnmBaHWNMNU n Bk LU bl

AyXe MU nNpuMu MUCNONb3OBAHWUU KOPMOB, HIEe Cl
OHHBLIM NyTem. TakaAnenpwAaYKOMPaBaereBPONyYy
raHmuyecekas», M TpeboBaHMUA K Heunlw ompenp
B bETY2092/9EC1 804/ 18H9M9Ma.nbMi biIn BO3 pacT NTWULUBb

MoaToMmMYy, ecqniun paccmMaTpumBaTb MHACO, K
NMpwblWJAEeHHOCTNW, TO Ha NepBOEe MeCTO [B-blAB

HEMEe XaHMWYeCKUM UW-TRWHIODLMAREREHMO CB OTHE-T B a

OBAaHMAM OTHOCHATCSHA COOTHOIWEHNE Mbli@e YH
elmn B Tepumkaxva PH, KOHCWMCT@&HIUAMKIXE COPMHDH
apawcTenxm wmMaca:. apomMaTt, BKYC, uUBeT un |,
HanoMHUM, YTO WepcCThb, we T MHa, KO-C T U
OTHOMY cocTaBy ©6Genka 6nms3kKkunu K 6enkKky |
€EN0BEeYEeCKUM OPraHM3IMOWMI PN 31K DO [ C K Tyd-N oV
A K nNunwesBbiM cybcTpaTam, B KOTOPpPGLE- OH
EeprHyTb WX CcOOTBeTCTBYylLWeN papgecTpyakymn
MymBaTb CTPYKTYpPHbE 6enNKum nNo XuMmume4yec
ON NMOMBEROROWM LEHHOCTMW.

Upe3BblHyaimHO 6 0 /HAUDWIEO [ [@VAeIKIIMY KA TAWMIM P O Y € K

MSCHMBAXMYHOT O HanpaB/ieHTaMal quOEaKy K MEBWE®IK T

Y

OAbl NNWNMYyLHE®BKH oBv 8D 3 pat 2 0 c oacHT aaBsHAGEM® T
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r n y «Wengepr 2ame@ssd@d Inarc,ca MblWe YyH O 1
epBBES6KM L2BEOPpbIx178 M 860 1 ~-1MMhA3c/ba rK;0 c T4
72,3 T

= 3

dPopMuUpoOBaAaHME NUTAaTeEeNbHbBX KayecTB- MS
BaHMUA XWUBOTHBIX NyTeM MVWXBOG@T&WIMUME AW AM
HWn A, fanee B O6Gonbwennw wMepe dGopMUPYKTCSH
TOB. TO3TOMY OCHOBHOW 3apfjadyen ceneé<€kKO

BUTCHA nepepa60TKa MACHOT O Cblp b A BOf OT

—

pebunrtenei.

CTomMmw CMACHBIX nonydgabpumkaToB HaTGTa

HOUMT e TbHO HUWUXEe, YeM Ha nocnegylWwWnx CTap/
HacbiwpeHne pbHKAa BbCOKOKa4yYecTBEHHbBMMN

BRHEeWMWNX couMmanbHbLX npoob6bnem ATlMNK. Pauymuo

Cblpba, pa3pabepwaeHCTBOBAHNWE CYylLlWecCTOBYIL

nyabpuKkaTtoB npepgonpepgenaetrT COBpPeEeMEHH.)

LOBO/NbCTCHOBHOBTPAHbI.
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I3l {r3

l.)XKnBasg mMacca Kyp Kpocca «lWenBep—- 20C(
4760 HeBHbLIN BO3pAatCT-186Gt£286G rl1lKvdacaka, 1Y
1572+2P1,®3¢00TBEeTCTBYET HanpaBJ/I€EHUWUIW CE
MaccCbl NO CpaBHEHWUWKW C APYTUMU SAUYHBIMMU
uBeTy nepa. YO6O0HWHIPHIE BBHHOXM AB OK3ypm asT elr 4k(dy
nertTyx58,B6%;21d0 HeBHOM 5%,16 B% % Hesddbr, 45 %
62, 43, TCTOOABE@.

2CopaepxXaHmne MbllWweYHOW T K agHHMe BBH OT YO-HI KAaOX
OHEeEBHOINIo BO3pacTOB YBenwnuyunmsaeT/cda, 82 %/ 4
75,64%;

—KONMYecTBO KOCTHOW TKaHWU, Haobop
16, 25% po 15-51067,%, 2 % egroy x1lo58, 5 8 %:

-KONTMYeCTBO [APYTIANXT a&TKKAMWH € WX Xa XK ahf e
Ap.oje@neTtcda B -840®Wapenax 8, 99

3. CKOpPOCTb BpOTYLIAK aTXK alHEMN C X O AUT - H e |
OHEBHDBIX KypouyeKk mHecpamme O oatodBdaqa I
TKaHN yaeomumwB 4, 831pa3fapavabr@dTtyxbdbp3
cooTBeTCTBeHHO. A6conwTHasas Macca BMbILWL,
ynBaeTcd BNnapedu weaxskao Ff® HdTHZ2 1pas:m, 6 1nen
5,02 pas3a.

4 . OdnameTp MbWEYHBX BOJMTOKOH B Melwll a
cmadeTr 7,92-pMemBmHOKMY 4B63pacTy OH yBenwu
MblwtaM Ha XKpatTBoOmRMEM. YyBe/siMyeHMUWda agumamerT
KypouyeKk oGROIB@EWBOMAaAbHbBNW Nepwnopn-6c cbc/T gran

5 XMMnyeckKkmnih cocTtTaB MbllWy 3aBUCUT OT
47/6pHeBHOT O BO3pacTa B MblWL aXx HMOKRepricaat

81,25% po 73, 58 %, B TO BpeMsda Kak, K O J
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O H BH LI € 0O 2AH@BWbéN76copaepXKaHune BH)
KXe yBenmumnocb ¢ 0,62% po 2, 39 %.

6 . B cpaBHMWTeNnNbHOM acnekTe abcsOW-HOTH
ro HanpaBnneHMUA ROOHOEOBYHKOTM BBI @ X [ &1 C TBe 4c20
CHOe3 5 T ;aHEEBAHDM (-BUQHOTT M) MAacAddor (
er o Mblwy B TYyLWKax AKueBsodDMl Ha N p B8 O @ 6
-AHE&EBHDGIOM T MACHOT-R4R2#420 aH. )

tesdfrtvroArRr 3 [ Rl L[ ?27 101 R
1Lovyr 3Im [3d)

MonydyeHHbe MopdhomMeTpUMuyYecKkMNe p[aHH-bE
Nb3o0oBaTb B KauyecTBe nNokKkas3aTeneuhn p-kKa
W oULeHKaxXx, a TakKHKes KEm3TEegpuTeBbl X0 Nrppeyaren
NMpun cenekKkuUuUM KYypPp SUUYHOT O HanNpaBpreH./
NATUBHbBIE CBSA3U KYp MeXAYy XWUBOMK NpaccC
CTPPOMMN MM Y ECKMUX U3 NIEBHNEr HAUTIie /IBb HOOMMO PaHMoN a p

NYyYeHMA O3 NOPOREOG 5K a.
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gl Ru [[SRU[ T ¢ @EULL

1. AKaeBCKWUMN, A. UN. AHaToOMMA AOMaALWHMWU
n

Yu@ nKk . M. : Konoc. 1989. 645 c.

2. AKaeBCKMWNUMM, A. WN. AHaToMMAa AOoOMaAalLWHMNM
A. N. AkKkaeBCKMNUR, 0. ©. Koo n 4 e B, €6 50 Cene

3. AkaeBCKMUM, H. N. pocT N pas3BuUuTUME I
H. N. AKaeBCKMUNM, T. ©. llakmposa WX HKaepa
H bl X . M-C13H 2.

4. AMe nuHa, A. H. MopdpoxumumMumuyeckasa xa

XUMMYECKUIN CYPPODEABK MEMPOEK KOPHUW MO-NAN
HanbHoOVve weige [ A. H. AMe nnHa, A n-2Q13.- K at
18c .

5. AHappunwaHoHBlpoMEWMe HHOe NEW.AHBIQHETHB
Ba, [lPe.TEp.OoC aH, N. ®. OJaaunykunmHuaon niun@Eas Mp v

6. AHwWakoBlpdlayBKR TUBHOCTb SAWYHbBLIX &YPp
BUCMUMOCTM OT BO3pacTa npumu pebdMKMpPOBAH
Cepeioclag C6. Hayu. Tp. - BHBTHAUAL 2007.

7. ApPpYTHWHAH, n. n. BecoBble NycEyamA iy

MW KOXHOTIO NOKpOBAa Yy KYyp epeBaHCKOW nNofrg

Tes. 00K n. Hayu. KOHf@i.eTmMmoO ®BEP.A HBE@AB a HBac,¢
HayuJwB a 6A-EpeBaH;;C.EM067 7.
8. ApPYTHHAH, n. un. BospacTaMe ppcTianao

CKaH@®eim MycKynaTypb nopopgb /kKylp. elp.eBrapHyCTK
C. MXuUuTtTapsaH, c. . AnodH [/ Tes3wuncso -40K.
neTtTunti pieHaumo CoBeTCKOMW -BE/paecBTaH i€ 26ABME H 1 |
9. ApyTioHAaHBOo3p.ald.THBEe M3IMEePBdRNMA NKIEC
MYyCKynaTypb Y KYPpP €pepyarHaHKsaoHn, nPo.p oQ-bl Mx
3akaBkKa3sc K asab akkoyH, g ClvO&B3d .
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10. ApPpYyTIWOHSAH, n. n. PasBunrtmne cKenertTa
epeBaHCKOMW wug fBe reroo3ppHa cntoHpooM acnek T eadf [l
paH [/ Tes3. gokn/lXMBek:. «Haeyykia WCIOF 8H VY
82.

11. AcTpaxaHUyes, A. A. Bnunaserey weA M HEm
TepbepHbe nokaszaTvenn |/ AcCTpaxa.HBl.e,m -G\ 1
ko AO. H. [/ —PDi7s+Nee B6G o €484 0 .

12. AdaHadbw ds , Epbir nHa P. A., MPagaaK K
CTBad@CKBO MACaAa NeTYWKOB SAMWYUYUHBIX KPpOCCDO
C. P. Pa33ak enlplgN-rR@liaNe nt Cnle-usu

13. AdbaHacbesB, tO. n . f'mcToOonor una, UunT
A da war, H. A. FKOp n H a, EM. . MEgmnge@amin 2
737 ¢c.

14. bBapgpaHWHa, A. B. Bo3spacTHbBe W3 MeH
«CmMeda npwu HanonbHOMA.cCORepElapaHnNHa, H
Mpob6nNnemMb MU nNepcnekKTWUBBL pPpa3BUTMUA Ce@FbcC
BPeEMEHHDBX YCNOBUAX-NPpaMATIRPHAN@KI®IA HKAGHDAEOP ¢
Bo, 2004194 c.

15. benoycos, A. A. YNbTpacTpPYWKII YOBRNHE
/| A.A. benoycos [/ /] MIBHNAFUMH-BBYSC Tpuna C(

16. bBunupwux, B. K. Bos3pacTtHada wMopdgonor un:
Bupmux, TT. M. YpoBuH-MNMepPwOd2+-@& 1lnccobue.

17 Bob6binesa, . A. Jajgadapaamuezaig s
TPUHB NPOAOBO/NMNbCTBEHHONW O6Ge3onacHOCcCer-nu F
Ba [/ / TMNtempa& gw-2aléuNg 5C. -8.6

18. Bob6binesa, r. A. MeToaAaMYeCcCKWNUN ORO N
cnobBOCTWN npoaykumm wmn3 mMAca @TundwyKkunhba
n nrTwmenpidl3-Ne 2C. -66.2
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19. Bob6binesa, r. A. HanpaBneHuna, onpe)
Ha ©O6numxanwytw dlamaygrae MTomgrWH2OLY.pNe 3-C .22
25.

200 boronwbckunm C. H. P a3 B W T/MoEl NWHSAEGEHKOUCE
TO®EBE UM3YyuyeHNna | bBhrwarwgc Hieklk®4H. c .

2. bpoBap, B. A. 3aKoOHOMEpPHOCTMWNW apoc
ownx [ B. 4A. BEpoBap-1044.- Bbany. v G.1T.268 561 MC>

22. byapos B. C. MHTeHZTOWBHBOALOEKEM O 1DU L
/| B. 4. bysapos, IO. B. ®eodnnos2814-H6 H. c Jlay

23. Benunuxko, 0. A. ®aKTODpSLI, oKkas3®Balo
BblX fAWuULU. O63o0pHad UHPOMEXKY KNL2BO0B80O. A. B €

24, Benunuxko, 0. A . e HNheaT onagpeio ANy OKBTbMLUB HEO-C T |

cTBa nNuWWeBbIX AUWL U AUWYHBIX NPOAYKTBRBB N
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LOGC PEBMOKHAPOD B

MO /10 iaH-9 K a

HNA
Temnepa-TPayun(Crtrapt|PocTtoPa3sBuillpepgkna,
24 ©°C enunH
Bo3spaceH 1-28 012870 70-112 Co 112 |
punopgbsl AHeWn [pHen |2%
AL eKna,

Komo6unkonpr 12-34 40-61 63 77 7992
CYTKMU
O6mMeHHPpAKEK anj|29502975 | 2850 2750 2750
ruv4 2875

MAOx/ /12,3124 |11,912,0 |11,5 11,5
Coipoin np% 20,5 19 16 16,8
Cohipada Kn% 4,0 5,5 5,0 5,0
AMMWHOKMUC
MeTMNOHNHY 0,52 0,45 0,33 0,40
MeTUWOHUHYD 0,86 0,76 0,60 0,67
CTWUH
Tns nH % 1,16 0,98 0,74 0,80
TpeoHWUH |% 0,78 0,66 0,50 0,56
Tpuntodga% 0,217 0,194 0,168 0,181
MuHepanbp®
BelwecTBa
Kanbuuninm |% 1,051,10 |0,901,10 |0,901,00 |2-2,10
LoCcTynHDBLY 0,48 0,42 0,36 0,42
o c op
MuUuHMUMan b % 0,15 0,15 0,14 0,14
Xnop
MuUuHwMUMa nb % 0,16 0,16 0,15 0,15
HaTpwWui
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lteddzsy § dzedVv 2.
4o jIstso OW f totse tcOBABRO H-dzy M Hts {4 H WHaf €O dz dzts € &

Bos3sp/lHegellpoagonxXxutqOcC B e LLE
OHei CBEeTOBOTIO|HHOCT
YyacMIBHY | 1KKC
1-3 24-00 20-40
4-7 1 20-00 20-30
8-14 2 16-00 5-10
1521 3 12-00 5-10
22-28 |4 9-00 5-10
29-119 |5-17 9-00 5-10
120126 | 18 10-00 10-20
127-133 |19 11-00 10-20
134140 | 20 11-30 10-20
141-147 | 21 12-00 10-20
148154 | 22 12-30 10-20
155161 | 23 12-45 10-20
162168 | 24 13-00 10-20
169175 | 25 13-15 10-20
176182 | 26 13-30 10-20
183189 | 27 13-45 10-20
190196 | 28 14-00 10-20
19771 . | 2971 . |, 1400 10-20
MpnmeyvaHne: Ecnu nTtwnuya K MOMEHTY YyBers
AHA-1(8l1MHepenb) He Habpana cTaHgaWpTRY IO
HOCTb OCBelWeHN4d odT&BRENMEND WaAaEGABNTHE

CTaHpapTHOW XWBOW Maccbl.
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MpmnnoxeHnwmum Ne 3

4o jIstso O {f toetsc te@BREON HUwW § dz@dz' detse s 6 d B tc(

N Q :
P 3 o = (o)) (3)
= &) = o T Q < 8
A O o 5 8 5 (o)} = 5
= = = 8 = 8 5 2 é b o
< ) oo = ~ = e = e m x
% T lolle) x ) x a x ) o @
T = C T m m m m o0 o0 O -
1-3 23-00 1-00 | 24-00 25-30
1 4-7 22-00 2-00 | 24-00 25-30
2 8-14 18-00 6-00 | 24-00 10-20
3 1521 15-00 6-00 | 21-00 3-4
4 22-28 13-00 6-00 | 19-00 3-4
5 29-35 11-00 6-00 | 17-00 3-4
6 3642 11-00 6-00 | 17-00 3-4
7-8 43-45 10-00 7-00 | 17-00 3-4
9 57-63 9-00 7-30 | 16-30 34
10-18 | 64-126 | 9-00 7-30 | 12-00|{1300/|16-30 34
19 127-133 | 9-30 7-00 | 12-00|{1300/|16-30 5-10
20 134-140 | 10-00 6-30 | 12-00|13-00|16-30 5-10
21 141-147 | 6,5+3,5=1300 |5-30 |12-00|1300|16-30 5-10
22 148154 | 6,5+4,5=1200 |5-30 |12-00|1300|17-30 5-10
23 155161 | 7,0+5,0=1300 |5-00 |12-00|1300|18-00 5-10
24-27 | 162-189 | 8,0+5,0=1400 |4-00 |12-00|1300|18-00 5-10
28-30| 190210 | 9,0+5,0=1500 |3-00 |12-00|1300|18-00 5-10
31 211-217 | 2,5+6,0+5,0=19 3-00 |5-30 [6-00 [12-00 |1300|18 5-10
00
32 218224 | 2,5+5,5+5,0=15 3-00 |5-30 [6-30 |12-00 |13-00|18& 5-10
00
33-77| 225539 | 2,5+4,5+5,0=14 3-00 |5-30 |7-30 |12-00 |1300|18 5-10
00
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Mpnnox&KeopPenaTunNBHbLBE CBA3MU
MTokas3za|Bapac/XKXnsaga | Maccmaccmacc/ ua- [Macec
AHelW|Macca|TyWKMbLWLUKOCTeMUNKed{anya
ce. d
%
Bo3spac|l
Xn B a4 0,92 1,00
Macc a 0,94 1,00 1,00
Macca 0,94 1,00 1,00 1,00
Macca 0,91 0,99 0,99 0,99 1,00
AnHawmn| 0,47 0,73 0,70 0,70 0,70 1,00
cHecCe.
Macca 0,83 0,97 0,97 0,96 0,97 0,84 1,00




