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$XNAWHVQLDBDMDP NODVLD PRNLQLD HOJH

GU 5RODQGDV -DQpl
.ODLS{GRV XQLYHU

Santrauka

$VPHQV JHE{MLPDV NRQVWUXNW\YLDL HOJWLYV 3YDLULRVH VRFLDOLQ|
SDAHLGALDQW NLWPHD 4PRQLD WHLVLD LU ODLVYLD EHL PRNjMLPDV EHQ
ViNPLQJ SULVLWDLN\P YLVXRPHQiMH LU YLVDYHUW?3 XJG\P VL -7DpLD>
W\YLDLV VRFLDOLQLDLY UHL&ANLQLDLY NXULH \UD QHLAYHQJLDPL R D
PRN\WRMXV \UD UHDOLDL PRN\NORMH HJJLVWXRMDQWLV UHL&NLQ\V DV
$JUHVLMD VXSUDQWDPD NDLS SULHALANDV HOJHV\V NXULDP EIGLQJD)
NLWR &PRJDXV DU 4PRQLD JUXSijV DWAYLOJLX R MRV UDLAND QHDWVLI
3YDLULDV NRQALNWLQHV VLWXDFLMDV LU NOLIWLYVY VLHNLDQW X&VLEUj

7RG{O LAVLN{OjPH WAWLRPRYWDXWAWHVQLDPMDP NODVLDP PRNLQLDP HOJH
3JI\YHQGLQWL EXYR VXIRUPRUXRWX RY¥SEHNMWXLDSAYHOJWL PRNLOLD HO
VWDW\WL .ODLS{GRV A4HP\QRV? JLPQD]LMRV DXNAWHVQLDPMbD NODVLD
N\WL PHWRGDL WHRULQLDL PRNVOLQjV OLWHUDWIURY DQDOL];j HPS
$FKHQEDFK 5HVFRUOD NODXVLP\QX LU VWDWLVWLQ; GXRPHQPD
QHWLNLP\ELQH SDWRJL MD WLNVOLQH DWWDDLGN®R V7 LRILLHDWDRI B 8 HPRN © R/
DXNAWHVQLDPMBD NODVLD PRNLQLDL

7\ULPR PHWX QXVWDW\WD NDG DXN&WHVQLPMP NODVLD PRNLQLDP DJ
QLPMP NODVLD PRNLQLDL WXUL HOJHVLR VXQDNXR ®VWHLVHN. EDNDIP XNFOLHY L\W |
LU PHUJLQD VX DSOLQNLQLDLY GDAa&QDL \UDDDNRQD JRAPIWQD GXRWI
NRV LU MDXVPDL VWDLJLDAD NIHD ¥ LIDAULI LR RV V N L U WMLILINDD OPHKIM B
DSOLQNLQLDP GDXJ GDXJLDX GiPBRIXNRWDWQLP MD NOD\PLHU YIDQMN [QQER QD W
SWDUIV RYDLNLQDP LRHUJLQDP \UD NDUEAWR ENMOR NSYDV W\ULPDV SDURG|
NODVLD YDLNNRQ@ALNWD PHWX GDAQDL 3VLYHIDPLD X PHAWLQRY SULHALC
ALDXV YDLNLQDL ©OPKNWG@EHY QH3VLYHOLD R VDYR DJUHMLKQ GGBRY LNDLX
4PRQHV S 7RGijO JDOLPD WHLJWL NDG DXNAWHVQLDPMD NODVLD YDLN
NRQALNWDPVY VSU VWL GDAQLDXVLDD$D&WWWOQINDLID ARG DY LD JRHHWILIM D

\UD ODELDX X&VLVS\UXVLRV
5DNWDaARPKRAMN\NIOD HOJHVLR VXQNXPDL DJUHV\YXV DXNAWHVQLDPMbHD N

2YDGDV PDV DJUHVLMRV V YRN LaVNLULD \
$JUHV\YXV PRNLQLD HOJHV\V BUWXWW IEHFL®Y DDPRQRPRML UHDN
\UD UHDOLDL PRN\NORMH HJ]NOALKRMD QW ES UBRMLAN LYG\YN VIPWD L V
VSLQGLQWLY daLXRODLNLQiMHUWMDVXRMHQ3 MNH WB NA/PARIQ DL X W L N VF
SURFHVXV LU Mb SDVHNPHV-MDXQQRWL VI¥PDH S X VERMLHRL NU \E QX RO L
GUDYLPR VX SDVDXOLX YHUWVEHRIWY SNDL&R DLW HWXWR V3 WXL &N D
NXV 7X]JLHQijO\HUVDYV QXURGBER.YNMB&B SDVWDQJRPLYV SULVLWLEL
DJUHVLMD \UD SULH&ALANDV HOWNWWYD Q NIXBJ LQDHI CEWGY. QB DSMRFHV D
3310XV SUDQDAXPR URG\PDV DWRYHW RKURAR QX SRWLPIDEY SDSOL)
NLWR aPRJDXV DU aPRQLD JUWBYW BDEDRAQ LHOY P UDIHR. DXHFLR
- 5XPSI 3YDUGLMD UHDNW\YLEHL DPRWMDNRENWYV 3J\MD SLUPXRV
J\Q\ELQ DJUHVLM NXULDL EIGUDRDYDRNRSWUILEALANXIPDSHWLPD VRF
NXUL SDGHGD-BSDLADQWL MHDSLEFED@QRQLR HOJHVLR PRGHOLXV



QHMXpLD *WUDXNLDPDV * VRF&DDERRXV MDSWAONLRYQYPENVDR SH
VXGDUDQpPLXV MR DVPHQ\EiV BMPD IPUVBX LLRMJRIMRY XNVHNLV 3VLV
WiYD HOJHV\V VX YDLNDLV-WUYRNGRL SHDIVQ GXKARGVCL LIX.FOPMIR U L D
PM LU HPRFLQ IXQNFLMDV EWWSHUWADRSW RMPWDDNGPIHQ:® 7D
WLPL WROHVQHL YDLNR VDY LD EANDIUDDRELBI QFUXS{V SVLFKI
$JUHVLMRY SDW\ULPDV GD&QLSXVWBIE VKNV M I L\RNR QHLYILDHP®W | V
HPRFLMD LAJ\YHQLPX NXULDVWHWRDNVLIDY UREB G UDLWKR
VRFLDOLQ;{V UDLGRY DVSHNWDL3IRS$QUPUBRRRL K O/DNEMHIN WX ® B X N
YDLND ODLPLQJXPDV VX WiYDUVMRHG DB L\DIXX XD BiHIU GDAQD
PRMH -HLJX &HLP LU XJG\PR ®MQDAUDDPPHAMD WHLINSORADH LW D p L D X
SDJDUED SDJU3VWL VDQW\NLDK\YYDXIW BDIJMIYXRLDYLNDRLXEXKFR VD
WDpPLDX MHLJX WDUS &HLPRV PUDYIG\RRL}R Q/IDXR R D MED ¥ SAWDMDX V X
DEHMLQJXPDV LU QHVXSUDWL®JXREY &N PR NBI WBDX\IVOPR/ GD&QDL
QHUHWDL QXNHQpPLD 1DVY\WIHQYWIPLPRRGEJOQFOLWVDNYLYV 9DVT
$ -XR]XO\QRXUFJHO{QRUMDXVNDIRQUXRWLHML NDLS LU DWVWXP\
$ 9HQDOLR AHLPRV DSOLMLORVVRIFLNOQQDRDPIVAMDW XYV XL L]
GDU\WL WLHVLRJLQ LU QHWLH\NLRULODP L3WDRN FSONDIXIORD DXUH H
VIYLDP HOJHVLXL GUDDPALD SDVLULQNLPR QHL WF
9DLNDPV SUDG{MXV ODQN\WR BWNWOPWEMD WMW.IP\BXVDV QXVV
GUDXJ\WW| VX EHQGUDDPALDLYNXDIOH NRPLSHNLIWX DWW ISNULHHLILDP
UDLAXPR VX W{YDLV WUINXP UNR®OP DV NDOR&Q LSIDXWANWV,Y-BLP NL |
VLHPV ¢]LQ2 LU SVLFKRORJLQ::QDXVDXHORY RMYHPRIMLYLD - W\ULF
VDQW\NLD WUINXP VX W YD-LVQIODBEDLGYXDUEX GHLNXIVXV\SDDXJ
WL NRNLDL QRUV EHQGUDPLQpPWHNLDXSHX N EVWE DRV VOORWD LV
9DOLFNDV 9DGLQDPDVLV GDDXCIDAYWDX \WWFOASOWRMEL NDLS N
VDV DSLPD QHSDDLANLQDP QXRVDDLANELGLQ{WDPERQUDQHYLEPD M
HPRFLMD YLHQD SR NLWRV NDLPM ULJW QR IOFD E NIXX LARL QANVXYH RV SD
QLPDV SDDXJOLXL JDOL EIW-L FELGIPYJDR/ [5S0L\DINMR DXWHRMH DW\
WLENXPR SDLHAND VLHNLR DWYLDNGU®/AL QX RGVY KRQRIMX GLIEMD QL
QXRPRQiV LAVLODLVYLQWL QX®&HQXMVIDRER VNIVXR/ BRW PH@XUD I
LAOLNWL VDYLPL EHQGUDDP &V ULNDXYDIALGRMH U . BBD/OWDXPWD YD
Wi 7DpLDX YDLNDL QHUDER WIDDYRLQEHWERMI EAIRRMHOHPLD &t
GD&QDL MRV QHUDQGD LU YDLNWD QRSBWMUINBJIJERL KAPKH@OL SR]
VRFLDOLQ DWVNLUW:? -X&aNXYUNILXVXEHHLFNXEDY R3D ODIRLRAIRUPXF
QLHQj 3HWULOLRQLHQ; 6WULNRMOJHVLX%HQGUDDPALD
JUXSi{VH SDDXJOLDL PRNRVL-WR ( NP ®HUBDON | VEPBINWQ L d VX QXR
DXJXVLDMD WRGHO GDXJXPDL SOQB X SDUBHXU\WLO \DYIUHEXWBH D SU D V\
GUDDPALD SRALIULV /XNRAHYLPRROYHV\ERWMHIQMLH QH3YHLNLDPL
9DLNDPV EDQGDQW 3*VLWYLUWUWUBMSMWW DUSHEH Q& UD NRWLDSDW LW
WR MLHPV QHSDY\NXV 2J\YHQ ®LUEDLQHW X RFBHIEHRNDBHL LIP QX URG |
WLQDLV EIGDLV SDVLUHLANLD W LIND JDEIMVRRXY GHO®IHPRN\NOF
. XUW\LOPD] &DQ SUD V LYGHG IN DIXN 8 USLHIFHREQIRNVHO W L- VD YR
LU MP DWVWIPLPDVX@NRYLBXQSOREIW.RQALNWLQ{VH VLWXDFLMHR
QXURGR NDG NLHNYLHQRNMORYXRWED MDXYR MHH QG DDPALD U
LU IDYRULWD LU QHP{jJVWDPE HIHR XEH@UMB MWIDMIN®LNX VDYR I
ULH SDVLUHQNDPL JUXS{V DXMRFLNVL ®DR NDRD WYWHPLYPR/ HOJIHV
SURFHVH GDAQLDXVLDL L&VNLEH@®RD N DNV DILLVX BIDX DUR@KD S V
DUED DWVWXPWDVLV LQLFLDW RU WY /LW SHQRHNLRWRMO L NMWRFWD L
WRULXL QH3WLQND NXULV QRWP\VLWDRRBDW DR NH \G B &8 Q GH)C\OL ME B D
JLQWL W\PpLRWLYV GHPRQVWUDWXDLERM IQADSRILLHPW Y XVEHQGHMAV



VWXPG\PDV LU SDEDLNWD DWLMPYQMRIMW DWXR SDDXJO\V \UD GHSU
LU UHNHWDY LEMW WD X W RME IDMNRVQG V. WXR GDXJLDX WX
GDAQLDXVLDL \UD ¢]JLANDXVLQBOMXRLODELDX SDVLA\PL*HWUHV\
QH:SUDVWD SR BLOHSDVLWLNLIQONNDLIW, LPRXODLWLHQ A
PRNLQLDL $6(%$ JUXS{V NODXVLP\QXV- $FKH

*UXSi{V DWVWIPLPR UHLANL@DDL SDWWSEDRIOYPVDQWHUQDOL]
DPALDXV WDUSVQLDLV R DWWW;¥D\BL O GDPLL QH J PAIW HDWHN R
NLQWL EHQGUDYLPR VDXJXP R\ SRR PHVOX PFO BRANGIMRLRND G QH
R WDL Y{OLDX VXQNLQD MP SVIFKHRVRFXPR L ® 3 BSEOH\DOZHINER R L
DJUHV\YDXV HOJHVLR DWYHMBWU LG D@ YHIMQROLV SDVLNXR BN LQ;j UL
SDDXJO\WWi{MH NDGDQJL &LD PFH MR LXNWM LYWW XWD VW BDIO X JO\V W
SVLFKRORJLQLR Y\VW\PRVL OWVARMLW IOMFNLBQWEDHPRNMMKUR VXVL
QHVWDELOXP -XRGUDLWLV- NLWHQAPRQ\LYER MRNHVEBDXULHADVpL
JO\WWWi{MH Y\NVWD QXRODW-LQQHWVODX VQYWHQFL QI RFDLNG HEDMWLLAN D
PLQWLYV QHSDVWRYXPX SULNODDRY B R\EHEWHRIIDG 00 QIN OQB®DNIL H Q
YHUWLQLPD VLWXDFLMD LU VWDXVYRLHQIRBMD BLHNRY \ U H V @VROLR
SDDXJO\WWiMH WDSGDPDV- URB®NYV QIS\W EP\HIDEWRRDBERLALXYV Q
NHVQLYV .HSDODLW,j 7DpE®X G7D MRREQEMEKRR & XGDBDU\WD\
SDDXJOLD VDQW\NLD VX NLWDDRWD\V U X\SJj VP @ DRH D X VOKI/WKM\\WD N
DWVWXPWBHDMD VRFLDOLQ;V -DGDRIW PR VMRWX SWRRAHLPDY B MX QHL
PDV ® YLVXRPHQLQ® J\YHQLP YNRRYGILXNXRWMDANL SBREODEIV SDDXJC
OLDL SDJHLGDXWLQD DGDSW\WDXIVPB O J\DXRS RRUBIPHRNS KR P L YLD
PDV DUWLPD U\A4LD VX NLWDLWGPRQP LNVOIRX\PLDPA RKD RBE Y HK D Y L
9DOLFNDV 7RG{O DSWDU&RQMN SIDDMRI OMEODNWHVLYDN LW D X &
HOJHV: WLNVOLQJD DWVLAYHGBGILWR UDA LD @P &+ DX W OHD U'SHAQLRU (¢
VSHFL¢;N NXUL JDOL OHPW-L yDPPEWILDY BEILVHQREDQYVDNQVIREDQ
PDFLMDYV +DQQDK LU NW

5 &XNDXVNLHRMRNLHQ Q¥WRGRWD PRNVOLQLD AaDOWLQLD
NDG SDVWDUDLVLDLV GHE&LPWPN PIXVL M OIHYILERVWMHSPLDHN Y B D NCOW V N
SVLFKLQ VYHLNDW JHURNPL PRNLSOBVHQUHSD SUWGESWMWINQ SDD
GDUWL]XRWP SVLFKRPHWULQPD NHIPQDHWMDEXSRMIUBDPYVDRH LU
$6(%$ $FKHQEDFKR HPSLULA&NMUISDQURVSWVR FKROWIIQQLR VRFLDO!
PR D@BF®HQEDFK 6\WWHP RI| (FRALDRDLAQYV ®BVISB DFLMRYV - 7TRG{O
$VVHVVBEQW PHWRGLNRV-JDAIXRWL DXONEGRHWED LDMD NODVLD
PRV 3YDLULRVH DSOLQNRVH EMRNDNDRMMDQW RR N GI0Q HX Y RWN R
ULPXVHUYLQVNDLW;| 3D%ODNBXNPTHULPR WAL N¥WDYWL DXNEWHVQLE
Qi WAULPR PHWX WDLN\GDPRY $E(IBVIBXSKPNXPXV PRN\NORN
NODXVLP\QXV $FKHQEDFK S5HVRFRIULPR X&GDYXQWDIW |
NDG HOJHVLR VXQNXPD WXULQWWRSDDXXORVEHBDWANDS&DHRQJIW L
NLWR A8PRJDXV HOJHVLR SULH&DNKRPBVS BIUHDANM Y XVQHL SDDX
JOLDL QHWXULQW\V HOJHVLR VXOWXPW\WG H QWDLLSN & RM D ABLHPRQ
8PRJDXV SDWLULDP HPRFLM LDXWRWHOJGIVRROL QWBYERMPRNLQ L
2 ODOLQDXVN&EKRDXVUNDLHQ - PHRAR RIO R M H
QLDPV LU HOJHVLR VXQNXPDPV QXVWDW\WL QDXGRMR <65

$FKHQEDFK NODXVLPYQUL PRI IPRHRN RIGW X D

QXVWDW\WD NDG + PHWB SDIDHNER Q4P RALQ DD MBDHE® W DV L P
JHVLR VXQNXPDL \UD WDUSXVIXG/[H VXU LWH PR 5 Y WN. W RM WIL\NEL P\ E
WULMD DPALDXV JUXSLD SD EBHDOA D DIHLIL P DIVWWLIDPIXM R LCPDALS MOKRE\D
SUHVLANXPR VRPDWLQLD VNXQGEP\QRWA VNPGR]EMRR/ EDHIN AW H V (
DJUHV\YDXV HOJHVLR LU GHOIQQMYHAWLQOQRQMIHBYLR 3YHUpPLD



OHQWHOQNWILO <6HODXVLP\QDV WLQNDPD
.LHN\ELQ; WLULDPHDMP LPWLV = JIPFPHWERMRYPNODVPW LU \UD SDUHPWD

9DLNLQDL 1 OHUJLQRV 1 .ODXVLP\Q VXGDUR WHLJLQL

+ JLPQ'D]LMRV NO[)Vj:VJDPQID]LMRV NODV.NF@PSHWHQFLMRPV LU DGDSW\YLDF
° ° WHLJLQLD OHLGALDQPLD 3YHUYV
PHWD * SURR PHWD # SURF HPRFLMDP VXQNXPXV NXULD NLHN
PHWD * SURF PHWD = SURF SDJDO EDOHMHND®HLILQ\\V+ QHWH
PHWD + SURF PHWD = SURE MHL L34 GDOLHV DUEB NMBUVDIAQ DM
WD < SURE PHWD = surr ODEDL GD&QDL WHLVLQJDV-SDVWLE
e s T ErT— sone NRWDUSLX 3LUPLDXVLD VXVNDLD
. . DAWXRQLDP VLQGURPD VNDOLD WHI

.DGDQJL SDSLOGRPDL NODXVLP\Q
$SNODXVLDQW JLPQD]LMRV FKIQINXPEV DX B DK PA BUCHPIELUPHDWLVE NG
PHWX QHEXYR VXODXN SLOQBRHWAVUWMOMEREBEFPIRDWWOQYXPR EHL
SDDXJOLD WiYD VXWLNLPDV DWWXIONG/DL VINDUHLMVEL NURIY X ORAND WOR' E H
MH W\ULP 3LOQDPHpPLDL PRNDRSLPRQWLBLPHUBD\\V)OW R OJHVLR
ODLVYD YDOLD ORNLQLDP DJUHWNDR®PRLUMLXIGWL DEAXYR YIVDOODY W D
AaHP\QRV: JLPQD]LMRV DGPLQILNBNUDBOMB \& WKW NQ PPIL -6 XV XP
7\ULPR HIWLPDV EXYR [PWEDWWP® VNDO;V DWVDN\PD VXP JD
ODQGALR + GLHQRPLV 9LVLEWHWWERALEXO\SLDLVRRULDPPV QR
NLQLDL EXYR LQIRUPXRWL DSLMLWLWLFPREWDDWO 3 DIQRLIWFIBPL W
NXP LU SDVLULQNLPR WHLV GDRS¥HR$W K HOQEMDH KD5H VB RUOD
7\ULPR PHWRRDLDR®YOLQ;V YDLMRYDXWMDNUED ! SURFHQWLOLF
URV DQ®DPILPLMIMODXVD UDIWD QDIX\GRMEQWENDOLD *YHUWLQLF
$6(%$ + <65 NODXVLP\QX $FEKUBWEBRBRXYHVQWHUYDOH LU
FRUOD VWDWLVWLQ| G&RPHD® WABEOURFHQWLOLR SLUPLQLDLV E
WLUWL .ODLS{GRV AaHP\QRV3 HLRQQ ML WRRDND X N @ WHY [QUDLWDV X V L U
NODVLD PRNLQLD DJUHVLM P FSND\WED@MMP EXY RNDGDXYHXRWQLP E
DNWXDOIV PRNVOLQLDL VWYUDASXRNDLSILE NLWKS HPLIR NAEAIERVO 1 U ;
WHUDWIUD EHL DWOLNWDV W\YDPD W D UHN 7 DDA QXWOMDR G NDL . © D
SiGRV A&aHP\QRV: JLPQD]LMRWHDRNiNHVPQ QL BBV NEDVLRBY A1XRI
PRNLQLD DJUHVLM DWVDN\PDL 3 VNDO;V NODXVLPXV
7\ULPR SULHPRQ;V SCPIRALQEEITPDN SURFHQWLOLV LU GDXJLD?
LU HOJHVLR \SDWXPDPV 3YHUWBQWs$ PXWR @DNKR\RWIDVHPSLULEN
PHWD MDXQXROLR VDY V YNXWLIQ\W RN ODOXVRRNOWD WD D X GRW D
$6(%$ + <65 $PKQHQ@EDFK 6\WMPHP GRXRPHQLPLY VXULQNWDLYV
(PSLULFDOOL %DVHG $VVHVP HIDW M LIRIWKODHKYILBMNSR W WR DW
$FKHQEDFK 5HVFRUOD .EXXRLPEY NV UV Y HUAMWCRVGIH SOHV L B
: OLHWXYLD NDOE LU DG DSWNORRRD VX AVH W X SERHG GIRPEXENDDFFR. VR
MDL /HLGLP YHUVWL LU VWDONOUBML X RWLP R VKQDXWIDP \®; P H VL
SURSB aXNDXVNLHQHL GDYj PHWRGLEN RV OMNXWR LELHL DIJUHV\Y DXV

SURI 7 0 $FKHQEDFKDV NXU VLQGURPDV VXYRNLDPDV NDL:
ORN\NOLQLR DPALDXV YDLNDY $1d @S PMODXXVYERNODQpPLD SDQDALE
QD &%&/ 75) <65 YDGREDNLGXL WDSDWLQDQW WDL VX

NDXVNLHQ; .DMRNLHQ; 9DLWNHMVBLXWAULPH SFODWLQWLQDXGRWD
JDXWLHPV PIVD WA\ULPR UH]XOWNIDP VP BYYR MDLGWAEDYDUEAND DJU
SURAWB 4XNDXVNLHQ{V NXUL-\UDLRREMDO®LVALRXY PBOLQNLQLDLV 3§
WRGLNRV SODWLQWRMN QO DNWXRARIDND @®XMDQW GDXJ GijPHVLR VL
VNLUWDV LQIRUPDFLMDL VW D QEDWVOL]KX R WDH ISRINPO XY P D \QOHP X R
QD NRPSHWHQFLMD LU HPRFLQGRY¥ GE HL O DH\PL R® \BYDANWK\RMA QD X



W NLWDHP 4PRQLD DWAYLOJLX 9GDAQDMDQYWDROUPRIRURNFRD QW 6PL

X&VLVS\UXVLX VWDLJLDL NHLPLD® R LEK@SIRWRON LNIRWP N ULLU MIDVX VP 1)\

PDPV EIQDQW 3WDULDP GDAaQDXWRMLUWQD QPN VEXYR PHAHVQ;V

JYDL 3SWIAWDQW JUDVLQDQW WLYLRRRBABPRQXPR \EIMDRWEXYR '

WULXNAPLQJHVQLDP QHL NLWIVEHNQBQDOR¥INDIUWLPL au SD
aLDPH WA\ULPH QDXGRWR NODHBWXKR\@QRKBEBR UH]XOWDWXV JDOjMR

WXYLaANRV YHUVLMRYV VNDOLDP WKFKHHNLQiDVAHK MDYV LBR DQWDQ NNMH JLC

PDL DXNawasy W DJUHV\YDX-V MAQUHYLRVVNDLWHULMXYV

OiV .URQEDFKRKIURQEDRK@MOSKD

aLXR PHWX $6(%$ PHWRGLND JUXSijV NODXVLP\QDL

ODLNRPL YLHQRPLV L4 YDOLGALDXVLD SDVDXO\MH PHWRGL

ND QDXGRMDPD YDLND HOJHVLR LU HPRFLMD VXQNXPDPV

SYHUWLQWL WRG{jO DWOLHNDQW DXNawHVQLPMD NODVLD PRNLQL

DJUHV\YXPR W\ULP PIVDP GDUEH LU EXYR SDVLWHONWL
6WDWLVWLQ;] GXRPHQD DQDOL]; DWOLNWD QDXGRMDQW

6366 SURJUDPLQ® SDNHW %XYR VNDLpLXRWL GXRPH

Qb DULWPHWLRLMIYWBROSDWWLQLY QXRNU\

SLV 6' S5H]IXOWDWD VNLUWXPR SDWLNLPXPR O\JUPXR LU

VNLUWLQJD LPpLD UH]XOWDWD UHLNAPLQJXPDV EXYR QX

VWDW\WDV SDJD6VWwWXVOWXEBUQWN R DX Y RO

PD LPWBOLWHULMD ALHRLNEGERWWU-HMLDXV S

S EXYR ODLNRPD NDG VNLUWXPDL VWDWLVWLANDL

UHLN&APLQJL .LHN\ELQLD GXRPHQ@D V U\aLXL 3SYHUWLQWL

EXYR QDXGRWDV3BSDWWRERHDOQDOBLMRYV

NRH;FLHQWDYUDPRPYV VXAVDU\WSD $Q DAXVGIRYLD MD NODVLD PRNLQLD HOJ

FURVREIWH :RUGURJUDPD PDWXRMDQpPLRY DJUHV\YD MD HOJHV3 SDVL
SDVLVNLUVW\PR GjVQ?3
7\ULPR UH]XOWDWDL $SWDULDQW DXNaAWHVQLBMbD NO

7\ULPR PHWX QXVWDW DJYRV SIOQUPLDXVRY EX¥RMSVNDLPpLXRWHEV YD
JLPQD]LMRYV DXNAWHVQLDW®HNQ BRI WRENQGLDUWIWGLE' QXRNU
HOJHV: QDXGRWDVL HMIHRDRARXQSRFD VND
MDQW YDLND DJUHV\YHLUDAY¥HWHLIL M VXGDUDQ
QLDLV GD&Q JLQPLMLP VL-VX DSOLQNLQLDLYV &LDXUD HO
JHV: VX NLWDLV UHLNDODXMDQW GDXJ GiPHVLR VDX VDYR
LU NLWD GDLNWD JDGLQLP QHSDNOXVQXP QDPXRVH
LU PRN\NORMH GDA&Q QPMWLYQDIXRR? PX&aW\
MDQW ¢]LQ® VPXUW NLWPHD &PRQLD DWAYLOJLX GDAQDL Uj
NDXMDQW EIQDQW XAVLVS\UXVLDP VWDLJLDL NHLpLDQWLYV
QXRWDLNRPV LU MDXVPDPV EIQDQW :WDULDP GDAaQDL
HUJLQDQW NLWXV OHQJWDLHPWIAWDQW JUDVLQDQW NL
8PRQjPV EIQDQW WULXNAPLQJHVQLDP QHL NLWL EHQ
GUDDP&LDL (OJHVLR VXQNXPD VNDOjV PDWXRMDQPLRYV
YDLND DJUHV\YD HOJHV:® HPSLULQLV DVLPHWULMRV NR
H;FLHQWDANHZQHVSLEIGLQDQWLY HPSLUL
QLR VNLUVWLQLR DVLPHWULANXP YLGXUNLR DWAYLOJLX LU
HNVFHVR NRH ¢ RDHQWRDAL E D@LI@D QW LV
HPSLULQLR VNLUVWLQLROW@E@®MNXLR VPDLOXP DUED
P SDO\LQWL VX QRUPDOLXRMX VNLUVWLQLX SDWHQNLQR
QRUPDOLRMR WDQNLR S\D\EXWNRISD § XYWV VLI N@DVLD YDLNLQD HO.
LQWHUYDO_FNLQD(\RLWLQNDPDL PDWXRMDQpLRYVY DJUHV\YD MDb HOJHV?3 VWD



9iOLDX EXYR DSVNDLpLXRWDV LU DXNaAWHVQLDBDMD NODVLD
PHUJLQP 1 HOJHVLR VWDQGDUWLQLY QXRNU\SLYV
0 6' au SDY

SD$YXNAWHVQLBDMB NODVLD PRNLQLD HOJ
PDWXRMDQpPLRY DIJUHV\YD MDb HOJHV?3® GDa

9HUWLQDQW DXNéWHVQLDMD N C
SDYXNaAWHVQLDbDMD NODVLD PHUJLQ HOJHVDXV DN Eal PHWD
PDWXRMDQpPLRYV DJUHV\YD MD HOJHV3%VWDQGI&I1“5(I§W5%?LNNJE&@L SURF
DO\VJLQWL
6XVXPDYXV DXN&AWHVQLDPMD N(SIDJ\RLFE) P(IRNLBQLE) <EXYR DJUHV\
VXQNXPD VNDO VXGDUDQpPLEXVW JUHV\YDSXV HOJH\BLQRDW HLX RM D Q
JLQLXV JDXWDP SUDGLQLDP 3B UNDDQALX P EXYIRQ B UD YWHWLM DF
WDV QRUPDOL]XRWBNODWD ®CDDXWKIR ISW D&V W\ULPD UH]XOWDW
MDQW JDXWXV <65 VXQNXPB VNDRHWB GDWDQPLXE' YDLNLW PHW
QD DJUHV\YDXV HOJHVLR WHLJLQLXVOEXYR GBXVWDWRWDD XD G HU
7 W JDXWL YDLNLQD DJUHVIPDXM G\NGIHAKLR RNWO LEBRNLQ{PLV
SYHUWLQLPDL DWLWED®XVWIQMEDUWDIOHLXY 7E X YR DJWHV\Y
WDUS LU SDWHNR WDUS SLU SURFHQWLOLR SLUPL
QLDLV EDODLV WRG;{O EXYRDXDDNRP D ANAWHY DRPWD WODVLD P
NHOLDQPLDLV VXVLUISLQLP GNDWNDR VD PRINYNYOIRW EHOJGIVKRPHQ i\
EHW GDU QHSDNDQNDPDLV NDQELRYHWWELRLA \BiIWB DOQ@RPIHUYL
SULVNLUWL AQXRNU\SLR® JUX®HH PD&DL NXR J\YHQLPH GALDXJ
$SWDULDQW JDXWXV <65 VX8 NNXRED WX VVKRBENDWUDLXY UHLNDO
PLXV PHUJLQD DJUHV\YDXV -HOQHYDRA LWL\ LG MKLY YELXNRR @ M- Y L H W F
VWDW\WD NWGIDXWL PHUJLQEP DQUXRRYOMNY NLWL EHQGUDDPALD
HOJHVLR VNDOLD *YHUWLQLPD IG PW L /LN R U/ WIDASITOVMWW QH X VR7I L Q L
OXV LQWHUYDOH 7 DUED G5WRPHQWDOLRLSMILP LN G LI/X N & W |
EDODLV ULE WRG{O DWLWLNRVABR UR\ELDDAS WLHN LU PHUJLQ
$QDOL]XRMDQW DXNAWHVQLDMBEDNOLLWLIDPBRNIUQPD AMIUMN XR J\\
VLM O\WLHV DVSHNWX DXN a@/DA@LID MD ] INGDD WOV X\D LARNOLOQLL X V
SURF 0 6'SDO\JLQWGE{FXWLHRUVDX QHJIDOL QXViGiWL Y
JLQRPLV SURF6' 0 FEMXNGRIVQLR WULXNAPLQJXPR QHL I
DJUHV\YHVQL WDpLDX VWDWLEWL@PDLSOMHNGRD GEJ R RA LUNMKARH |
QHEXYR QXVWDW\WD W + VX NSLWDLV PRN\NORV EHQGUXRPI
]XRMDQW DXN&AWHVQLBPMD NODVLD
WLV DXNAWHVQLDMD N@DVLD YDL
6' GDAQLDX SDOVJLQWL V>
0 6" EXYR OLQ



p\WLV WDpLDX VWDWLVWLANDL UHLN&APLQJR VNLUWXPRHWWDHDLS
JUXSLD QHEXYR QXVWDW\WD ¥YWNAWHYQLDM®&S NODVLD PRNLQLD QHPDOI

$XNAWHVQLDMD NODVLD PRNLQLH DIUHVIYDXV |
VNDO|V SRA\PLDL
O HQ WHHO5 i

ORNLQLD SROLQNLX EIWL YLHQUHPV QHL VX NL)

$XNaWHVQLDOMD NODVLD PRNLQLDILRRENF BYEAYEYTVRER T,k MPloparv-drrQipLV

$XNaWHVQLDMP NODVLD PRNLQLB DIUHV\YDXRNLQLHVORRVPRQWX DG NLWL ME&THU]LQD LU
VNDOiV SRa\PLDL ORNLQLD VDYLMDXWD MLHPV HV|/D@M8*V|XWULNXYV

ORNLQLD VDYLMDXWD NDG MLH \@49804 QDL o@RRY REBIFUDVER CBXWHRPLH PV 4 B TPV

ORNLQLD WHLJILQLX NDG MLH PPOBINXR ITYRHRLEFpCAG BEXNDWLPX LU QHLA0438®VDNRMLP >

ORNLQLD WHLJLQLX NDG MLH Gpoa@pt|HUTCGRNIGY BWBRTM®XXWD MLHPV HV/D@MWY|[LHQLALH

ORNLQLD WHLJLQLX NDG MLH QHJDOL|QXVigGrWL & @BVHFHY WWDERMEH JpoL| smsDOYRWL DU

P
G
ORNLQLD WHLJLQLX NDG MLH UHLNDOPDPXMDoRRY & G5 FgHARWEUL PX VX NLWDLV PRNLQLDLV
Q
\

ORNLQLD WHLJLQLX NDG MLH \UD2GX*GHYRORIJWULXNAPLQJIJXPR QHL

EHQGUDDPALDL ORNLQLD VDYLMDXWD NDG MLH 0@@*QLHNDP Y
ORNLQLD QXRPRQH DSLH VDYH [HO/@®@W SHU GD)
SDVWDED s S QHULPDVWLQJLHPV

7DUS DXNAWHVQLDMD NODWLERLARIN? 8T8 Y HE R BYRW\WLIWDP WLR
HOJHVLR VX NLWDLV LU MP SROLQNMNDR EIWL YLHQLHPVsQHL VX
NLWDLV WDUS MP QHEHQGUDYLPR VX NLWDLV aPRQjPLV
WDUS MP QXRPRQijV NDG NLWL7MXR D XHNEMW 8 DQILLE® MBNERB VLD P
WDUS MD VDYLMDXWRY HVDQW LRXWHLNBXYD WLIPRRS VDX LWDM D Q3. FF
NLWLHPV &PRQjPV WDUS MP YOINSX\NDYS MR LWOQHYERLISD]LQDQV
VDNRMLPR WDUS MDP VDYLMDXWERH MVDRMW. YWIDQISA IMEP \D HW B UGJ
MD QHVXWDULPR VX NLWDLV RVONLS) MBLWD WDV BB REBXKFR/ QX V\
NDG MLH JDOL SDJDOYRWL DU SR®D QLW LW\ HYR DL @& RIB, \ AR GE0
MD VDYLMDXWRY NDG MLH \UDVBLHMR YN-DUBV D X.NJA @Y HHVIQR B MEL NN O
WDUS MP QXRPRQ{V DSLH VDYHAEDQGWNEHYDE MRY ED LD HPVL HU
DUED QHULPDVWLQJLHPYV WDSSVED\IQH JDL@MMIRVDWVRE YD QH U
W\WL WDP WLNUD PLQpPLD EXYORH QKIVQUD W\WEDV 2V LG X\W® & Q LA ULLP R
VLOSQDV WLHVLROHQWW®\i\VR &KW JDOQR VD SURF6' 0 -SULH
WHLJWL NDG DXNAWHVQLDPMBD NIODY1BDLPRMNILQYDILOGL@ MBP6SROLQ
NLR EIWL YLHQLHPV LU QHEHQGDRRWL VX NS ®WIDQN LAPLRQ UHIWD O D'
GDA&QDL PDQR NDG NLWL MXRWHWRX VW DWLMGER & NGDA QBILNEP L (¢
MDXpLDVL QLHNR YHUWL LU QLQHEXPY R/ IO VWD QYRWBED® MLH 4UD ¢
SHU GDXJ EDLOIV DUED QHULPDVWLQJL YLHQLAL LU VXWULN
EHL X4VLGDU VDY\MH WRG{O QXRODW VODSXNDXMD LUOHQWHO;
LAVLSDVDNRMD GDA&QDL QHVXWNEW BV § X0 NNeL WD, DPFRRN L QUED & VG H O
QHPDORQLDL VX MDLV HOJLDVL LU JUDVLYX ERULHBLMRMNDG JDOL

SDJDOYRWL DU SDGDU\WL N QWU&WPE\@R\D%R VR NMDVRS/ PR R B DWW HY \ BoIX
LMNB O SRAVE LD L

WDP WLNURV QHW LU VXLFLGEGRY PEGW Y — 7y ULRR-PHWY |
QXVWDW\WD NDG NRQALNWD PHi X 8 H oty BRY L o0 b Hidiydard D L

a R 3 LRpLEM aL
QHL YDLNLQDL NXULH GD&QLDXRRVILYHOGD YLRpEvMEPX AW\ Q H
QLHNDGD O 6" 3 PXAQWRVNLOLD QHUYLQJXPX DUED 3VUWHPSIPX
QHV QH3VLYHOGDYR R VDYR D2BWQANDYaY BICX, . 0.252"
0 6 HUJLQGDPRV L3dvWb¥WoDLS QHPDs

ORQLDL EHVLHOJGDPRV R WDUS JUXSLDP EXYR QXVWDW\WDYV

VWDWLVWLANDL UHLNaAPLQJDV VNIWLWPWRXPBWXWDDLaAN{MR NDG

S SROLQNLR JDGLQWL VDYR GDLNW)
WL NLWD aPRQLD GDLNWXV- WDU S
PDORQDXV HOJHVLR VX NLWDLV \
DSIDXGLQiMLPR WDUS Mb SROLQ
VX NLWDLV EXYR QXVWDW\WDV YL
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VLRJLQLV U\a\Vv au OHQWHO;j 7RGjO JDOLPD WHLJWL ON®WHO;
DXNGWHVQLDMBD NODVLD PRNLLXNEWHEQQDOMBD NBADYWLGRP RNILJQ YBH Q HS D N ¢
QD QHLIJLDPDV HPRFLMDV JdDGLQD VDYR NRUHDLWE MDR N L

QLD GDLNWXV QHPDORQLDL HXXI&EVDAVOLYMO EGDQ G UPR PR NV U M XD XV

VA DRIV SREANLDIN
MLHPVY PHOXRMD DUED MXRYV )"O’R"NIL‘Q:EE)‘G M 'r\’lo%/l_flglkpx Q'ﬁpk’R%HI:'L[)X

OLQN EIWL YLHQL QHL VX NLWDEM IS E Ra PNHW LR X006 Wb YW L b
NDG YDLNLQDL 6' VNLUBYRIR
JDL QHL PHUJL(QRV 6" ORNLQLD QHUYLQJXPX DUED 3VLW3EES|LP X

o RRNEQED SRMIBLDLY NDG N LWLINGESRY [ U1LQD |
WLN NDUWDLV JDGLQR VDYR (GRENREL B EED to e vl aNo
UHLN&PLQJR VNLUWXPR WDU g JEXDLE cRiEX HRagd XV W DWW D

W + S ORNLQLD GLGHVQLX WULXNEPLQJIXPA QHL EHQG

ORNLQLD GD&QX NLWDH HUJLQLPX 0,245

OHQWHIMWDED S ] S

$XNAWHVQLDMBD NODVLD PRNLQLD SROLQNLR JDGLQWL VDYR GDLNWXYV
NRUHOLDFLMD 7DUS DXNaGWHVQLBbMDP NODVLD P
$XNAWHVQLDPMD NODVLD PRNLQLH DIUHV\YDRVIHFIXAEAW WFeINkPEU MBP EjJLPR L& (

VNDO;jV SRA\PLDL °

ORNLQLDP SROLQNLX JDGLQWL N_(V,\BBB*Q?“FRQ{E%&L 53 YXVLaDORWL DUED EDQG!
ORNLQLD SDY\GX EHQ GUDYLPR VX WDLV NXULH GD

ORNLQLD QHPDORQLX HOJHVLX J(X359|*_*V\DLWDUS MP VDYLMDXWRY NDG NLWL
ORNLQLP PHODYLPX DUED DSJDXGIUIMLPW DUS MD QXRPRQjV NDG MLHPV I
ORNLQLD SROLQNLX EIWL YLHQUHR264QHL NDONFIWPHNV O L NWL XAGXRWLY -WDUS
3DVWDED S S S ALHPV EXYR QXVWDW\WDV ¥LGXWI
JLQLV U\a\v au OHQWHOj 7RG
7\ULPR PHWX SDVWHE{jWD NODXG AMWHWY S LCOXMNEA W IOV LB MERNL QLD
NODVLD PRNLQLP QHSDNOXVQDXKNLBOUIBYDR:PKNLNO RPNRHN \INND R M H
MP QHSDNOXVQXPR QDPXRVH MIBBYS DWW EMHNDQWNREGMRAM LY GLC
JDOL SDIJDOYRWL DU SDGDU\WY.XNWOQRYVYV NEXORUR GADRDD M BMWHQ |
YLQJXPR DUED 3VLWHPSLPR WWD\Q$ W EHIRM;IPDELaNDPEP B LWR-LMD X V (
MXRV HU]JLQD LU S\NGR WDUSVMP DWIMRLY DWHXPRANORWIWDVED E
WDUS MDb GDaQb JLQpD WDUSPHMNMWBEXGEOBYVHONRAVMR UNRBAPRONKQDL
PR QHL EHQGUDDPALDL WDUS6MDP GDAQRRQLWIBNMELBRHMRX GD&
EXYR QXVWDW\WDV YLGXWLQLVPDHUED LVQEBSQDV WLHVBRJLQLVNUA U I
a\v au ORQWHODOLPD WHLJWLN NNDOGU DDOONAWHAMYHOGDYR 3 P X2
QLPMDP NODVLD PRNLQLDL EIGERYRQBA XD WOX\WQ/DXV VWODWYV VRV L AN |
PRN\NORMH GD&aQDL WDLS SDWWHOJLDVL BU QDPXRVH ELMR
NDG MLH JDOL SDJDOYRWL DU SDGDU\WL N QRUV EORJR GDa
QDL EIQD QHUYLQJL DUED 3VLWHPS LU MDXpLDVL NDGHQWHO;
NLWL MXRV WLNVOLQJDL HU]LEXDaEH LK QS DPW®G RN OWBAR 6 jFOR NDLWY ML WD Wik L
VX DSOLQNLQLDLYV NDOEijWLV $>GJE)V\§HQ®-DM‘¢)Q\IG\ZPDLIDVPRJM_L@LbbLMDF\WLYDB/Dl

. = UNDQ WY GRANPLRL 3

VLA\PL GLGHVQLX WULXNA&PLQIFOX ORE-EHOGURDPALDE -

LU GDAQDL HUJLQD NLWXV 7\UtdRke qUB W K oo DXk aN 5 WRi1 Bab® £0001px
YDLNLQDLO 6" VNLUWANQ@DB IWHLILQLX NDG MLH EB@GHYDXMD VX
QHL PHUJLQRWV 6" - ﬁD%NHQNWEIG LUTLoD
QLDX PRN\NORMH EXYR QHSDN NESRS W e Yo 18 P]VQEO
NDL UHLN&PLQJR VNLUWXPR vuau&muxsw QHEXYR QXVWD
W\WD W S ORNLQLD VDYLMDXWD MLHPV HV|ID@RBA*YILHQLA&ALHI

3DVWDED S S S

7DUS DXNawWHVQLDBMBH NODVLD PRN
MP QRUR LAEDQG\WL QDXMRYHV \
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WDUS MP NDUAWR EIGR EXYR WXV % MB\ WDW3i WLRG K VELRQ LW DIJISE D D
VLOSQDV WLHVLRJLQLV U\a\V M JUDWHIWAR N LARGFV BPRIORPV
WHLJWL NDG DXNAWHVQLD MDLNODWLDSRRN MQLWDE BEGDP Y DVED X W
VLVS\U LU NDUAWR EIGR EHL SQRGRG DB LWIDHED @6 \BXY QP VX NLW
MRYHVY NLWLHPV MP EHQGUDWP &S PP \G SEMOURVENL;®RPR LU QH
JUHLWDL SUDGHGD MDKRVVEBYREVWOD ULPR VX NLWDLV YDLENDLYV
NODVLD PHUJLQ®B' 0 SULBBEVY QUED VLOSQDV WLHVLRJLQLYV
QHL YDLNLQDL 6" EXGYR JDOLPD WHLJWL NDG DXNA&WE
ODELDX X&VLVS\UXVLRV WDpGHE M DNDLNVAMWLERLNED G RUHQXIRO DYV L C
JR VNLUWXPR WDUS JUXSLD BDHEGYRPRXW\WDWHVUDLQULPR LU JUL
+ S QiPV GDA&QDL EIQD QHUYLQJL LU

DSLPWL EDLP{V LU QHULPDVWLQJ}

OHQWMXRY HU]JLQD LU S\NGR WRG{O V.

$XNAWHVQLDMD NODVLD PRNLQLD QIRVQLDULER NRDEAQUDELQOMY XWDULD V

$XNEAWHVQLDPMD NODVLD PRNLQLEH DIUHVLYDHWBOIOWY WRWAAHN D NDG PHUJLQD
VNDOV SRA\PLDL
ORNLQLD QRUX LAEDQG\WL QDXM®R36E8V 6 |SULHaLQJDL QHL YDLN
ORNLQLD JUHLWX SDY\GX 0 6 QXRWDLNRV LU
ORNLQLD NDUAWX EIGX 0,255* QDL NHLW; VL R WDUS JUXSLD EXY
UHLN&PLQJDV VNLUWXPDV W .
3DVWDED S S

7DUS UHVSRQGHQW®D 3WDUXPR LU MP JUHLWR SDY\GRHQWHO;

WDUS MP VODSXNDYLPR LU -QHISAMEBDWDNRMNBRY LW B RISLOMD ¥DAQE
YLMDXWRV HVDQW VXWULNXV WDUS MBPHGURYRRARUMWDDSLWMD SHL
GLGHOLR EDLOXPR LU QHULPDBVW\M!Q/@XE\H/IIE NPOD P SPRWER LG DA R YDXV |
MDXGLQLPRVL EXYR Qx~VWD\ZV\\Y'N§R%IL‘%ig%%“a%§ VoS SMERQEYL U VLG
SQDV WLHVLRJLQLV U\a\V aU f@RtQdWNd Paiwx Fig e 10 I D QLD
WHLJWL NDG DXNAWHVQLPME N@UD VYIeDcPRN LsXGDIL PG 4QDL| MD X

GLQGDPLHVL EIGDPL GURYIV| QBRNVRPPDVERYLHX NLWYLANPY L1V

3 ORNYOLDNRHYYFQIXP PO SWOF BHBARAT
EHL MDXVGDPL EDLP GDaQDL "ohNLQLDA(/b’Y‘[M\I‘_SXW‘iIJ NDG NLWEéB&b’@' HUJLQD

LU QHLEVLSDVDNRMD EHL JUHEWRESERG BGE 18 WY VGa ¥ dankdt @b v
GUDDPALDPV MLHPV SDW\UXV [VpRPLQL#F L B Rc iPoH WEH LS BP k 0281QHULPD VW
DLéNIMR NNGLNLQD 0 6' ORNLQLD QHVXWDULPX VX NLWDIL&2ABDLNDLV
NDLS LSURF PHUJLQD60 SDVWDED S
QXRODW EXYR 3WDUIV R WPUS JUXSLD VWDWLVWLANDL UHLNA
PLQJR VNLUWXPR QHEXYR QXVWDWSWDXNMEWHVQLDMD NODVLD P
S LU MP WHLJLQLR NDG NLWL MXRV
GD&QR JUDVLQLPR NLWLHPV &PRQ
OHQWWAUS UHVSRQGHQWD WDLVANOLD
$XNAWHVQLDOMDP NODVLD PRNLQLENAWBDUXMKRI NRUH® LWEXWD WDUS MDP EH

$XNAWHVQLDOMD NODVLD PRNLQL® DIUHVIDRWHPQHY DR 3 EFNEPBLU WDUS MD UHLN
VNDOiV SRA\PLDL VDX WDUS MP QHUYLQJXPR LU 3WL

ORNLQLD JUHLWX SDY\GX 0,622***

ORNLOLD VODSXNDYLPX LU oHLavasoyDNEMG@XWLQLYV LU VLOSQDVOWQMNHGRJ !

ORNLQLD VDYLMDXWD MLHPV HVD@a#VxWESNxEHQGULQDQW JDOLPD W-HLJWL

ORNLQLP GURYXPX 0286 | VLD PRNLQLDL GDAQDL EIQD NDU?

ORNLQLD SHU GLGHOLX EDLOXPX LU QHU%R}DE/WQB(gX EHL UHLNDODXMD GDXJ

ORNLQLDP GDAQX MDXGLQLPXVL | 0,249
JL MP QXRPRQH NLWL MXRV WDL
3DVWDED S s WRG{jO MLH JUDVLQD NLWLHPV &P
SDAHLGALD QXVWDW\WDV WDLV\I
7DUS DXNAWHVQLDPMD NODVRDD NRMNXQLEHIGBEQR UNDDWWED VX WD
EHQGUDPRNVOLD HUJLQLPR L® BEMB GDAQR RI PRI X LSSIRDVME NNMR |
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Qb O 6' LU PHUJLQD EXYR OHQWHOj

NDUAWR EIGR & R WDUSs$sANZXNGHVEDLDODMD NODVLD PRNLQLD JUDVLQ
VWDWLVWLANDL UHLNAPLQJR |¥NNEWHNQXP RD @ P XBY RRND XL VB DIWMWODR V|
W + S VNDO;;V SRa\PLDL

ORNLQLD YDJLOLDYLPX QDPXRYV HO,601**
ORNLQLD GLGHVQLX WULXNaGPLQJXPX QHL MD E
OHQWHO@RNLQLD QHPDORQLX EHQGUDY L®442%X| NLWDLV

$XNAWHVQLDMD NODVLD PRNLQLD[NMHBEW®ROEYRR WEAMPO NP E |Ni WIIOMERY HUJLQD

$XNAWHVQLDMD NODVLD PRNLOLH DoUHV\|yDLBNLBrEVERDLPXLARBBPD

VNDOV SRA\PLDL ORNLQLD EDLPH NDG MLH JDOL| SDIDOYRWL DL

ORNLQLD WHLJLQLX NDG NLWL fouey=HUEPRIR s\ner

ORNLQLD WHLJLQLX NDG MLH G b®&3gdt JL-DAL(L%_'E;EQL\QINJQDQ@W%R'%& 0,384™
ORNLQLD WHLJLQLX NDG MLH G p&sDt |H U1 8B N £\ CPARXNL NLWD APRQLD HOBIDLP X

ORNLQLD WHLJLQLX NDG MLH| se&HLclaLdR L MLHPV HY DEBSr ¥y XWULNX
PRN\NORMH DU NLWXU ORNLOLD QHUYLQJXPX DUED 3V| 0ya40s|L P X

ORNLQLD WHLJLQLX NDG MLH EHQmUDXMD YRNARLY BBULPIHY HI ’oRIBN N O
3 EiG ORNLQLDP GD&QX 3VLY{OLPX 3 PXaN25&HV

ORNLQLD WHLJLQLX NDG MLH UHIOREPOPXMD GDXJ GiPHVLR VDX
ORNLQLD WHLJLQLX NDG MLH \Upo,asauly LRV WPER wHSs S S

3DVWDED S S 7\ULPR PHWX SDDLaANjMR NDG \
GLGHVQLR WULXNAPLQJXPR QHL N
7\ULPR PHWX OXVWDW\WD NDGLWMDYIPRXDROWKNQOQHDWDUS MD
NODVLD PRNLQLDP JUDVLQLPRWIPR® WV EWLNWER tMDQDPB WDUS
GDLNWHD SDGHJIJLQ{MLPR EHL IMNDNWUD WXWSOMP RW NNVUSOMB SDaH
YDIJLOLDYLPR QDPXRVH WDUSN\WMH RV HDVUQ NR WKWLXNAWIDQY S MbD
JXPR QHL MP EHQGUDDPALDL 3MRIGAS M ® DQHPPNDIRRRD XWDBEHQMD EDIL
GUDYLPR VX NLWDLV WDUS MERWDRYDRWEOWRYV\WD GI NQRALYV VEXARR/]
HUJLQD LU S\NGR WDUS MDP B/DYRRDPEZL®DBBU @WHDAAS WIDLNLANDL
EDLPjV SDIJDOYRWL DU SDGDUNWG WLYRUWNXRORHD]LMDUISUMB\N G R
NDUAWR EIGR WDUS MP GDa&PR RRNENARRGLABUSLPRRRDAQR NI
WDUS MDP VDYLMDXWRYV HVD-QW DU X® WLEN WD AR U S QWb MR Y L QEX
PR DUED 3VLWHPSLPR WDUS VMUHEHDIVALOSODWL W LHR/NRIQQEY U\a)
LU WDUS MDP GDAQR 3VLY{OLPR O PYOON\RHW HEXMRLQXWWDWLH PR
W\WDV VWLSUXV YLGXWLQLVYDJLMNLOSOMDV LWLHMDRILAQMY WHBIEMR
au OHQWHOj; 7RGijO JDOLPSDWBOYWWLNEBLWSBIGORNMQLDL QR
NXULH JUDVLQD NLWLHPV aPRQRDPV\NOHYHQYDRP LYD JRRNINOVRMH D
QDPXRVH LU EjJD L4 MD \UD GILGHYV R XRWHUXNZAP LLQJ ESPRGR GD:
QHL MDP EHQGUDDPALDL LU PDQRY INDWRMNMIDWQHME R KWR IHIXV QR G &L X
LU S\ANGR ELMR HLWL 3 PRN\NBOJBEDVDOYRWD VD YSFO BPEA LW LS H U C
N QRUV EORJD MDXpLDVL VXWUA&WN L \G DGMIVQA W RWEI GRN ZPHLWDQ J X P
YLQJL DUED 3VLWHPS QHPDOARQ@LD 7\PHE B WPPHXND S D AN WILRQ N L
NLWXV HU]JLQD LU 3VLYHOLD 3 POXaW\QHeY 7\ULBR PQIIMX ¥MDLUWL
DLaAN{MR NMIDIDGANLQD 0 6° JLQRYV 0 6" NXULRYV
GDaoQbDL LO 6' PHNDU®WDLY EXYR WULXNAPLQJHVQV
WLN NDUWDLYV JUDVLQR &aPRQ/PNLDW D/ D W LWW/DWN M MW UFHN.DIA P L ¢
UHLNAPLQJR VNLUWXPR WDUSQHEXSIR (XHBEXYWR \QXOV WD W\WD :
w S
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OHQWB8Oi HU]JLQR DSOLQNLQLXV QXRODW
$XNAWHVQLPMD NODVLD PRNLQLD GINMBXW RVWUYXNE@ LAIXARJQREIMBI GDYR
EHQGUDDPALD NRUHOLDFLMXYG\WIHSIDODLW j QXURGR ND

$XNE&WHVQLDMD NODVLD PRNLQL® DIUHVIWOKMW MPULHYDROWANXFPD D XJOLDL SDVLa
VNDO;V SRAIPLDL QLX LQWHUHVX WDpLDX SUDVpLD:

ORNLQLD YDJLOLDYLPX QDPXRYVH0515%**

ORNLQLP JUDVLQLPX 4PRQjPV ULQW\V aHPXV VRFLDOLQLR LQWH

ORNLQLDP EjJLPX L4 QDPPH 0,326** DWHLW\MH JDOL WDSWL DJUHV\YL|

ORNLQLD WDLV\NOLD SD&HLGLQ{MI3BX RDAALH\VPRE\NPRPIRDP NI XU Q X V WIDIW\MOD  INU

ORNLQLD EDLPH HLWL 3 PRN\NO | 0,263* 2 3
ORNLQLD NHLNLPXVL LU QHSDGRWPRE*ARGALD YDB\WRUM‘{LQD GDaQDL EXYR WDU

ORNLQLD EDLPH NDG MLH JbpoL spipoyRwd MXWdbbv R MBXVGDPL EDLP :
EORJR LU QHSDVLWLNLQW\V VDULRGLW®R(

ORNLQLD HOJHVLX SDJDO VDYR |DRZHED SHE@JHNWDLNL&NDLG.O QHSDJDUERV VD
ORNLQLD VDYLMDXWD NDG NLW|L O\3OR HV/]be)LLﬁLS\&(ﬁéQDL PRNLQLDL SUDGH(

ORNLQLD QHSDNOXVQXPX PRN\N O,RH

ORNLOLD GD&aQX NLWD aPRQLD Hozamlrx $SIJUHVIYD PRNLQLD HOJHV: W\U

ORNLQLD GDaQX JLQpPLMLPXVL 0,239* WRQ SQGHUZRRG /IDXIHU +D!

GR NDG EHUQLXNDL EXYR DJUHV\
QRUV WDL JDOjMR 3Y\NWL LU GjO
ODELDX OLQN LAUHLNAWL VDYR T
7\ULPR UH]XOWDW®D DSWDULPDXR WDUSX PHUJDLW{V GD&QLDX |
$SLEHQGULQDQW W\ULPR UKD WDUWBPXA/NG D © D REUARRAHQ J RDLU G
NDG DXNAWHVQLDMD NODVLD PRNLOAPPROHH\QRXYYV WOILHVBDWD N|
NHOLD VXVLUISLQLP R NDL NDHYLIR BXYREQOHPO LW MO LNWDN LD D X
PRNLQLDL WXUL HOJHVLR VX QN REL MBI N XQ DB X RV HY DAXIVH N-CLAH V L |
PRN\NORMH $SLEHQGULQDQW UDLDNEMWHYRGBIM B/ INHND F HD IRX N D L
NLQLD DJUHV\YDXV HOJHVLR \BWQPNRWRHWKQWMPRV R W BXALMPNIMDEV \
WHLJWL NDG PIVD WLUWL DXNAWH VFHBIN B EN G D\ IQID LY ELAYIRQ DD L
SDJDO JDXWXV HOJHVLR VXQ NXPEXVNRQALNPDEV RPRIMXQBHRIV L QR V
DJUHV\YD MD HOJHV:3® 3YHUWL QLWL BXXYR KA WGLEAQLDX 3#W YHOGD
MDX NjOj VXVLUISLQLP GiO VDYR DJPXAWXDRXV ®GIMNYROGDYR
WDpPLDX EXYR QHSDNDQNDPL NG 25N {UBDIA@IDAL 1 UWLEQ 6D PRV LU
OLPD SULVNLUWL AQXRNU\SLRPRMW NWROH\RQPKV INR®ADR NWHXV W LH
VIYDXV HOJHVLR VNDOLD 3YHUMXL®HEGDIRDWILW QS ADRLPRVE XR |
JUXS VXWDPSD aRXQJ( $%6R\OH 1HOVRQR
7DPLDX DQDOL]XRMDQW DWYNLUXVWIVDPR\U&PB @DXIGR NDG PHU.
WXV HOJHVLR VXQNXPD VNDOFDQPEWD X R MIDBQLRA/R DD UM LY XV H
YD MP HOJHV®: NRPSRQHQW XVQEXXMP RN VW/IDPAL DXDP HNDI® INDiLV M3 L
NXULH DXNAWHVQLDMD NODVISR LR PDY QKU MER EHHAIGIWDR B P &
VXQNXPD 7RGjO WRNLH PRNLQLDL FRRNUVOIRMID LQ B SD \WHLND QDY
GDPL ViNP{V MDXW; VL VXWULNE DSELJRMRLDLHDXIPRNXNDD X G j
GDAQDL JLQPLMRVL VX DSOLQNUQVDNLV \E HQ JPH POHPRQLIDNLEDHDQ
GUDYR WLHN VX PRNLQLDLV VOXRNNVDUW NRKVPIRW W\DRAWPIDML. G R ¥R DL
NDU&WR EIGR LU GLGHVQLR- WUIZXNAFR PHWPR QX WBXEM HV DG E
GUDDP&XINDXVNLHQ WHLMPD NOD® LEHWHDAW L QD GD&QDL NR
SDW\V EHQGUDDPALDL GD&QDE Q@ ND R &HID NLWHR SBDXQOLD3VL®
DJUHV\YD HOJHV: WRNLDP HOJHVLXL 25©BHW DIUGERDW LSIUL HEBELYD DL ¢
ODLN\GDPL EHL VXGDUR JDOLPDEMVY @DUHYLWNEPEBDOIHHY QHVLY]
VLXL SDVLUHLNAWL LU WROELDXR SDYWR W LV H VD XV GIIPALGILVA XY H®YLH L
WLQWL WLHN PRN\WRMBD WLHN DRPRYLNLDNX® DAWPRQGIYDS\WH U-MPRONU |
PRNLQLDL SUDG{GDYR EHQG U BDMLD Y XVW\I DV SB XWX HN QW B HIMXDALR L
SDWHNGDYR 3 EiG GDAQDL EXDRHOHQYNPILWE U. H\SDVOBDR W /HJN

3DVWDED S S S
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5 LNLQLR VSHI
ULHQi -XUNRQ\Wj NDG %%ﬁg@ﬁ%{gﬁﬁ@%ﬁﬁmm L% SUDNW
QRU{GDPL EIWL SRSXOLDUIV WHRWS R BACUDPRRLES vCRRQRLHQFLM
HOJLDVL DJUHV\YLDL $SLEHQGHbBQAOW JDOLPD WHLJWL NDG
DXNAWHVQLDPMD NODVLD PRNL QLI LGN Bl W\ L3 0EX QL WQLHWY L/Q J L
LU 3VLWHPS R NDUWDLV D-SLIPUWPHEW®D @LND AUV ) BIRO PO VAWIEGH DAY [
JXPR MDXpLDVL NDG NLWL I\}?%*ﬁ\’/?(h%@%gbsﬁbﬁ@méﬁ GPREDL
G10 VX NLWDLV HOILDVL QPbSRUIY S gEE TR, By,
NRQALNWXRMD WDUSXVDY\MH grNVOR VWUDLEVOLDL
9. , YDQDXVNLHQ 9 -XUNHYLbLiWi

,AaYDGRYV SRALIULR 3 VDYR NODV;V D/RVFWY X © IWMXIRA

3DDXJOLDL PRN\NORMH QRRUEBIDVPL*3VLWYLUWLQWL LU
EIWL SRSXOLDUIV WDUS EHQ&®UBPPALD /fojéj Soall I;PIR%(Jngg:I/SSW[
DJUHV\YLDRXNAWHVQLDMB NO@Q@@@E@EQQF O\LO. WEH 6FKRI
LU PHUJLQD VX DSOLQNLQLDLV GDaQ@bL YUD OLQN
JLQP\WLV S YDLNLQD LRHUJl11. -RQXW\W; , /LWYLQDV a 3D
QD QXRWDLNRV LU MDXVPDL VMGXNDFDDNHEPREUHPFSY LU MBD SUF
7DPpLDX PHUJLQRANLUWLQJDL @WXRO/MIINNQ QML OMVIXRIBG Q | M H

UHLNDODXMD L3 DSOLQNEDRFEBR J/ RHEXNPRXHELRHKHY HGXNROR

< 9 Vo * LR LV &RGLV
VLR VDX S DXN&WHVQL® MBNUBIL S DY R 3VLFKRVRFLDOL
Qb LU PHUJLQD QXRODW \UDBIMEIRW{Y| R WHQGHQFLMRY GHOLQNYHQW!
NLQD LU PHUJLQD \UD N D §rV RoE bE(® edddsE DV

SWOLNWDYV DXNAWHVQLD MB-XNENXVLIDQP RS L QKD HAQUHNLRS 3D
VXQNXPD WI\ULPDV SDURG- NB®EUDXNRDWVHYIQ LD MBS WM BREDNOEQL
VLD YDLNLQWRQALNWD PHWX EBAPEY XAMMPo | WYXULQPLD NDOERYV
* PXaW\QHV S7DpLDX PHUJLQR G\ ot AL Q&%\PUV*;TJFESCV?&BFLMR\
QHL 8LR DPALDXV YDLNLQPKXEQLENDGD o -DXQXROLD SVLFK
WAQHV QH3VLYHOLD R VDYR D3BWXEM. 6 aQHDPXRWikePardwdid digd/ D J
NLD HUJLQGDPRV NLWXV &RRQHV S
SXNAWHVOQLDMD NODVLD YDLNQBHIDODEWILDX QDXGRMIHYPLOMD S
DJUHVLM R PHUJLQRV NRQALNWMRQL&ULYWIHUEDBRSERNYPHLWDL!
SDVLWHONLD 4RGLQ DJUHVLMOSHFLDOXVL@RSX3ESPDV

.HSDODLW; $ "HVWUXNW\YDXV

) NRUHOLDWDL Y\UHVQLPMD SDDXJOLD

/,7(5$7E5$ LU VRFLDOLQLR 6ISHFHDBXRL GIFIG\PDV

1. $FKHQEDFK 5HVFR®BOD /0DQXDO g5R54.

WKH $6(%$ 6FKRRO3SRE QRINBOLQIWR XUW\LOPD] < &DQ * $Q LQY

8QLYHUVLW\ RI 9SHUPRQW 5HVHDUF KXW K USIRHWY &KYQ & H HQH BRISMAUBWWIL B ©J |
DQG )DPLOLHV DQG 7UHDWPHQWILRI5EAKIL OGUHQ

2. $FNHUPD@Q%URZQ ,]DU& ( 19./DPEHUW 0 & 3XLJ 0 /\XEDYQVN\ 0

&RQWLQXLW\ DQG FKDQJH LQ OHYHQ\D® ok BHxU@b@sd bW LR QeRHE B YERKD Y |
LQ VFKRRO Rl FKLOGUHQ IURP HFPRARPHFRWOR @Y DSYREWMPANHGLQ -DPD

IDPLGRIKHAWOG 'HYHORSPHQW PXOWLPHWKRG VWXG\ XVLQJ GLUHFW |
3. XRXOWRQ 8@Q@GHUZRRG . YHEORY WM VRUBWIHHMIEWLRQDO -RXUQDO
SUREOHPV DPRQJ PL G GRUIL WHK/KR-GRsFHEROVG URERS62.

(GXFDWLRQDO 3V\EKRORJ\ 20./DXIHU $ +DUHO < 7KH UROH
4. yHUQRYD / $JJUHVVLRQDOQ W FRRRINIWHURHSWLRQV LQ SUHGLF
LQWHOOHFWXDOO\ JLIWHG 5X¥NVQ DA FDGIREOIHYFHOWIVRO® GDWXUBDO RI $GR
-RXUQDO RI 3),ABRORJI\ +H D,0 (B)X235-244.

5 )J)UDQJRL 6 [/ 'DYLV 0 + ODVIXKNREMREpLIWS 0 .\EXULHQ; /

7ZR VRFLDO ZRUOGV VRFLDOSRRUUH@DWHWRNFRROG LYW DREAQLWIERIWL Ol
DGROHVFHQW \RXDWRY RURKHIWRQHOUWY DR & 6RRERY a3 XRODLNLQLR VSHI
3V\FKRORJ\ NRPSHWHQFLMRY WHRULMRV LU SUDNW
6. *DGHLN\W; ( .\EXULHQi / PRAVIGNRW SWONWLQ;V NRQIHUHQFLMF
SDDXJOLD LU SDDXJOLD QHSULVNLWGWL@RDJL]ILNRYV JUXSHL HPRFLQLR
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22.0DJHOLQVNDLW,; a .HSDODLWEHKDYLURUNGXIVND\DFWORVYV $'26 * FODVV|
3UDGLQLD NODVLDP PRNLQLBVBERSMOLDNRRPW KMODMRRKMHDQ® REISEXWLVF
NLWD DGDSWDFLMRYVY PRN\NOEGWHR' HIYRHEOLRNSOALHDQ W, DM(B) MEROWRAYES H U V
SVLFKRORIISM D 3.6 NHU\W; .DJODXVNLHQ | 03R %IDQMLDXMK
23.0DOLQDXVNLHQ; 2 AXNDXVNLHBi{ 5 SDDX3DDRJONBULQPLD PRN\PRVL
HPRFLQLD LU HOJHVLR VXQNXPDH VYHDMR ILRDYR DY MYLIYE 8 WIS Ye\d Xy SDW
PHWXV DPALDXV LB\ON\RKRVRBBMDER.OLOLQGLHQIDODQWLQUKQ@DXV'NDLW |

24.0\HUV SVLFKRORIX@®DY 3ROLGWERSZXKWDLYVU 6SRUWXRMDQpPLD LU Qt
LOQIRUPDWLND SDDXJOLP VDY V YHUWLQLPR@WRDLR LU
25.1DVY\WLHQ '"9DLNR HOJHVLR LIQRHRRPMJUD 6SRWWDV

SUREOHPRV NRQWHNVWDV SVLFKBORIQOANDW HEBBWLRKRO R JLW S\D IDMRED D O
9LOQLXV 9LOQLDXV SHGDJRJILQLR XEQNDIBIRVQMWHWR/ ELEOLRWHND
26.6DQWLVWHEDQ & $OYDUDGR 34.9®&V\6HHARR @BRFLRHGXNDFLQLY GDUEL
(YDOXDWLRQ RI D 6SDQLVK YHUVIORQOQRKXW KAD @WRY ODGNRNWUU\
DJJUHVVLRQ TXHVWLRQQDLUH 6R3BH\SQUNROND®/ jDQE NLIHPXDW-LRQDO 9
IDFWRUV UHODWHG WR WKH DJJUHMW VR PAFBR WHVL R O\IRXRWN BV XE MXFONY VR
SHUVRQDOLW\ DQG ,QGBYL&GXNa65LI16BHRAQFEXV L 19X 225-80.D V

BLYRULHQ; - -XUNROQ\W; 5 36. aORNDVO/MNLLYHLD; VP XUBWNDR/NLHQ§ , 9DLW
SULH& SHGDJRJIXRPIONDONQIRWBDYEDMRNI\NOLQLR DPALDXV YDLND $6(%$ NOD
28.3UXVNXV 9 7X]JLHQ; * $IIHV\YBRBEY H O IMDELRYIL\K V

SULHA EHQGUDPRNVOLXV SULHADVVWAWNDGUBEQNEPV5LU.DIRRRRNQ; /
PRNLQLDP PRN\WRMD 6DQW IO NCHUYWOROFD WWHIWRGLND VWDQGDUWL]DYLPD\

(GXNRORJLMD % JLHWXYRV YDLND LPW EKR GREAGDO LV
29.Rumpf, J. (2004).5{NLD SH&DVL YLVN384AXEDQYDNINDQS 5 -DXQHVQLRM
HOJWLV VX DJUH\DXQDNV &YDLHWOLV PRN\NOLQLR DPALDXV YDLND WDUS
30.6LNRUD ' 0 +DOO 7 $ +DUWOHRKRORJILMBDUUDUG
ORUULV( &DJOH 6 'RHV SDUHQW UHSRUW RI

6(1,25 383,/67 %(+$9,285%/ ',)),&8/7,(6 $7 6&+22/

'U 5RODQGDV -DQpLD
.ODLS{GD 8QLYHU

6800%$5<

7KH LQGLYLGXDOYV DELOLW\ WR EHKDYH LQ D FRQVWUXFWLYH PD
DQG QRUPV ZLWKRXW YLRODWLQJ WKH ULJKWV DQG IUHHGRPV RI R\
WKH ULJKW PHDQV RI FRPPXQLFDWLRQ GHWHUPLQH D VXFFHVVIXO
+RZHYHU DGROHVFHQWYVY LQHYLWDEO\ IDFH YDULRXV QHJDWLYH VF
RI SXSLOV WRZDUGV WKHLU SHHUV RU HYHQ WHDFKHUV LV D QRZD
WDNLQJ SODFH LQ D PRGHUQ VRFLHW\ $JJUHVVLRQ LV FRQFHLYHG
RI VXSHULRULW\ RU HYHQ XVH RI IRUFH DJDLQVW DQRWKHU SHUVR(
RI HDFK LQGLYLGXDO WR RYHUFRPH YDULRXV FRQALFW VLWXDWLRQV
D FRQVWDQWO\ FKDQJLQJ VRFLHW\
7KHUHIRUH WKH JRDO RI WKH UHVHDUFK ZDV WR DQDO\]H VHQL
REMHFWLYHV Rl WKH UHVHDUFK7RHUH YIIRHEP E 8 R VLR OWDIR GQ RZFX O\
FDXVHV IRU WKHLU RFFXUUHQFR IGWHRW HU WIKQIHR EHW D ¥ DR XRADSH BWI ¢ F
S3HP\QD  J\PQDVLXP LQ .ODLS{GD 7KH PHWKRGV XVHG GXULQJ WKH
OLWHUDWXUH DQDO\VLV HPSLULFDO D ZULWWHK®&5LQW HSNKHQZEDW
DQG VWDWLVWLFDO GDWD DQDO\VLV 7KH VHOHFWLRQ RI UHVS
SXUSRVLYH VDPSOLQJ 7KH VDPSOH FRQVLVWHG RI 1 VHQLRU S
7KH UHVHDUFK KDV GHWHUPLQHG WKDW DJJUHVVLRQ DPRQJ VHQ
SXSLOV KDYH EHKDYLRXUDO GLI(FXOWLHY ERWK DW KRPH DQG DW
SXSLOV RIWHQ WHQG WR GLVSXWRIZRWEHRSNSHOW [BQG RI IHPDC
UDSLG FKDQJHV RI WHPSHU D«RZHMHOLQHRDGH XQOLNH PDOH
PRUH DWWHQWLRQ IURP RRKPDUHSSXSLOV DQG RI IHPDOH SXSL



16

DQG UHVSHFWLYHO\ DQG RI WKHP$DWHIVKRW FW HPKSRAHEG WK |
RIWHQ JHW LQYROYHG LQ ¢JKWV k@& ZFHRGIAL FM U/Q W XXOQNOLLRNHY E B\
JHW LQYROYHG LQ ¢JKWV DQG WKHLU DJJUHVVLRQ LV PRVW R
7KHUHIRUH LW FDQ EH VWDWHG WKDW VHQLRU PDOH SXSLOV X
RIWHQ WDNH DGYDQWDJH RI WKH IRUPV RI YHUEDO DJJUHVVLRQ WF
H\ZRUW¥KRRO EHKDYLRXUDO GLI¢FXOWLHVY DJJUHVVLYH EHKDY!

5RODQGDV -DQpPLDXVNDV *DXWD
.ODLS{GRV XQLYHUVLWHWDYV 3SDWYLUWLQWD
6YHLNDWRY PRNVOD IDNXOWHWDYV

.JQR NXOWIURV NDWHGUD

+ ODQWR J 17 .ODLSiGD

ORE

(O S URODQGDYV MDQFLDXVNDV#NX OW
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ORW\N\YDFLQLD SULHPRQLD YDOG\PR /LHYV
NOXEXRVH YHUWLQLPDYV

*UHWD 5D N,RiocVid Budvilis Simkus
9\WDXWR 'LGALRMR XQ
.DXQR NROHJILI

6DQWUDXND

aLRPLV GLHQRPLY GDXJXPD RUJDQL]J]DFLMD QRUiGDPRV LAODEN\WL C
WL 3YDLULDXVLD EIGD NDLS WDL SDGDU\WL 7DpLDX QH MILWDNL SDYRV C
GLQLY GDUER LU QD&aLP UH]XOWDWDHD abDOWLQLY ORW\YDFLMRV NRQFH:
OHPLDQWL HIHNW\YD LU GDUQP PRQjV GDUE 7DL SDDLANLQD NRNLI
A&PRQHV SULWDLN\WL VDYR SDVWDQJDV EHL JHE{MLPXV WDLS NDG EIV
4Lb SULH&DVpLD ODEDL VYDUEX UDVWL LU LGHQWL¢{NXRWL WLQNDPDYV
UDQNLQLR NOXED aDLG i#MDNWH AW RQMAU IPRRRVWIDNAVL.@QD®Y SULHPRQLB YDOG)\
EXRVH VLHNLDQW SDJHULQWL WDLNRPD SULHPRQLD YDOG\P abLG{iMb
ILHWXYRYV PRWHUD UDQNLQLR NOXED PRW\YDFLQLD SULHPRQLD YDOG)
WAULPR DQNHWLQjV DSNODXVRV WA\ULPR PHWRGX EXYR DSNGDX&¥WRYV
YLVRUHVSRQGHQW;;V 7\ULPR UH]XOWDWDL DWVNOHLG; NDG /LHWXYR)
PRW\YDFLQHVY SULHPRQHVY WRNLDV NDLS YDGRYR OINHVpLD VXSUDWL
GDUER XaPRNHVpLR NDUMHURY JDOLP\EHV 6SUHQGALDQW L& W\ULPR
PRWA\YDFLQLD SULHPRQLD YDOG\P NOXEXRVH UHLN{WbB DWUDVWL WLQ
VXVLULQNLPXV NXULXRVH EIWD DSWDULDPD NOXEH VXVLGDULXVL VLW
WD LGHQWL{NXRWL NLHNYLHQRV &DLG{MRV NIU\EL&ANXP SDVWDQJDV
X4AVLHQLR NOXED YDGRYDLV VLDVWL YDL]GR PHGALDJ DSLH abDLG{MD
JDUDQWLMDYV LU DWHLWLHY SHUVSHNW\YDVY WXRVH NOXEXRVH NXULH
VLHNLDPV 3J\YHQGLQWL 1DXGRGDPL EIWHQW &dL PRW\YDFLQ SULHPRC(
FLDOLQHYVY JDUDQWLMDYVY YDGRYDL JDOL WLN{jWLV HIHNW\YDXV LU QDa
DWVLOLHSLPXV DSLH PRW\YDFLQLD SULHPRQUBHVYMHWEYX VUBDNRAHQ G XE
EIWD PRNRPL LQWHUSUHWXRWL GDUEXRWRMBD PRW\YDFLMRV LU WLQN
SULHPRQLD 7LN{WLQD NDG WXRPHW VLHNLDQW GDUQDXV GDUER &b
YLHQRMH DU NLWRMH VLWXDFLMRMH R YDGRYDV WLQNDPDL SHUGXRYV
ADLG{MDV 3J\YHQGLQWL LANHOWXV WLNVOXV

S5DNWDARPRMWDIDFLMD PRW\YDFLQ{V SULHPRQ{jV PRW\YDFLQLD SULHF

2YDGDV EHHQ G5HLG a: DSLEWBLP S|
3DVDN 6DZD]R YLHQDVSGHGQARBMYRLHQ; -DQpOXVNDYV
YDG\ELQLDP YDGRYR LAAINLD EHWRPLOLBHIOQ R UIBDIQLYNEHNDD L N

ALDPH QDXMDPH SIDP\W B HQWMEHSWR GXINPK\YEXVWDpPLXV NXU-VO\SL
PR LU QD&XPR O\J® 7DL SDVLHOMPDJIDROLPOSER WLL R RVWD\YNDBFEQW 3 (
WHFKQRORJLMDV LU SD&DQJL W\DNDFFK IONRORL] IMKD @ R B M VW WL S |
SDW GLGLQDQW GDUEXRWRMBPJIRRW) YDWDMNWUL BQWEXMWM]PHV Gij
BLHNGDPD SURGXNW\YDXV LU G\DHLEXRWR MCLUEWR'WRMN®GHOSD VLG
JHVLR RUJDQL]DFLMRMH YDGRPLE  DMWXQLLNWAKXLN X D YW CP\R W &YGDX R W L V
FLQ DSOLQN NXUL EIWD *GLHARDLYL VRRMA\ YR QMIPPDXVNRD QR

.DOEDQW DSLH PRW\YDFLMRD SNRQFHHSIFI M L ML PJ DSDLMID GDUER
LOQWHUSUHWXRWL NDLS YLG-LQaLMRRW NYOFLL DN W\ LYHMDP DUVXA®/D U E
NULQD PIVD PLQPLD MDXVPD HHULDHL SDRD INUNDW X A®XRWLV Q
GDQJL PRW\YXRWD DVPHQ\Ej HOMDNWQ RNNDOLRIMRING MMNDJ> ,4RU|
NOLDL WRO NRO EXV 3J\YHQGE®RW RXMX L EXAj SW R GUWNW OILIX VO XD X \
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VLIOR DWLWLQNDP LU SDJDO *BRQPL DD @UIPXERWBIREBMULION PDWH L
W DWO\J® /LSLQVNLHQ] - GIDAISQ YLU QERUMQQRRWEPRNRY Sl
YDFLMRV WXUL GLGHO® SRYHLRMW XN QROU JD QID]D FWMRRBENM®G! USHLOLNIED |
WLV PRW\YDFLMRV Ui&3® GDUEXRWR V\LR W D/AND WIRGWW D S MIRIDQ@XA L
VXVLHWL LARULQLXV PRW\YDFEDMRYLQBLIQV Y LDAER WV XQY V GPLEODBILD/F L
GDUEXRWRMR WLNVODLV QHVSMORJQOEULDWQWLWRW\YXRMDQW
GDUEXRWRMXV JDOLPD SDYHLNWtUQHKKXIOICRBDWNKF NERQ L\ LU V
YLGLQ PRW\YDFLM )RPLQLH@X DWOLNWL PRNVOLQLDL-/LHWX
ORW\YDFLMDUWBRUERKXQJIJDY WIRUWRGRRNWG GDAQLDXVLDL PR\
OR W\ULPDP REMHNWDV WRG |Y¥ODOGDRIEX S\DIVILM\WLL GB W LMD P DD
WV\ULPR SULHPRQHV MDL WLWMWGD OUD MDURPDYVS BIHEDLED MR
Wi .DLS MDX PLQ{WD PRWDYPBGMIDXERPW XU XJG\GDPL G
\UD VYDUEL GiO NHOHWR SU ISDFDVEWD GDEBO WM D NS REBJMHUR L X
VSRUWLQLQNR UH]XOWDWDPWILRIS M B DW RYE X O M DRSLG D$ Q WULEDW L
QH PDALDX VYDUEL SULHA&DVGLOHOY Y LW XIRFHQ, B YAIPRL W IS\D 8 Q D |
WHPRVY SDVLUHQJLPR YDU&\WRPV PDQRERV@LENXP SDOWVY QHUL
GDO\YDYLPDV YDU&\ERVH WUBQHWR SPIVGWRMONLPDRR GDUE X
LU HOJVHQD 3YDLULRV VRFLDOQDOV]RSTDRREBOR NXUWMRWLPE
GDUR UHLN&PLQJ SRYHLN3: GRRDWLQYDUDOX SRWUYHWL NDG Q]
MRV UDLANDL LU MRV VXGipLPRWY¥DXRWU SEKVMNGVQUDWQWLVLP
6SRUWR WHUPLQD &3RG\XHREVWRKONRIMLD QXRPRQj SDWYLL
PRW\YDFLMD DSLEUjaLDPD-NDPRS/PWLWRW MW B OINBVOR-B DXV G
PLDQWL VSRUWLQLQNR DNWWRXMDRVYHNDD® MBDX ¥ MLEODAWRGHG
WLNVOR .DOEDQW DSLH VSR UXWL QDR IPIH \QW B O HNWRPVR WD HN\W L
P QHUHWDL MLV VLHMDPDYVGDUBYSHVRY QRY QHSPDUM B WLHID QH
NODL LU EIGLQJDL NRQNUH p LSIDL PRSFRUINRR) LENDIN DNL L SADLLFSK W@ IUR. D ¢
VDY\ELD XJG\PX %DNHU +RUMIRRW\YLRVDXRGRD *PRQLD YDGRY
PRNVOLQLQN®D &4LDV VDY\EHV:Y®OR[ULDV BDOVMHUHFQLQLR WLHVLF
VNLUVWR 3 GYL JUXSHV BRUPQDIVRD/ PRWLPDFRMSWLHPRQ!
\UD UHLNDOLQJD NRPSHWHQHRMMDOXJG\PXLARWD JWRE XNDX WP RNV C
PXL DOWULNHLNDOLQJD VDY IPWDDWAHNDW L UNDRW\WQFWDR®ROLQJID
DWVNOHLGYRXHE WILPXL VXVLWNRIOQNFRFRPNVRRKRWDELQLD SULHPRQ|
QXNUHLSWL YLV GiPHVS3 3 XAaD¥RWRVH LGHQWL{NXRWL MP GD
'DUEXRWRMD ALQLRV VXJIHEH®LPBQDISDMWRNMLFRWIUDL -OHPLD
ELANXPDV GLGLQD RUJDQL]DFRXWRVQHW XRJMWRNBMHNODKYIR RU.
SDJULQGLQLV 3PRQ ¥ SYIDGRWONER QNGB QFLQJIJXPDYV
NDG NLHNYLHQDV SDYDOGLQ\V V PRQLQJDL VLHNWD VDYR LU
VDYR RUJDQL]DFLMRYV WLNVOB7\MDRR:PR®[RGIROBDUMERWRMR
WLNVODL VXWDSWH LU GDUEXRWRNMBXLMDY\OW & VWR BDVILQYL QN & ¥
VLQ:® SDVLWHQNLQLP VDYR-QDXQ®D\EHQ;YHDIIS® D DRUIOW F[BWR G D
FLMRMH .XPSLNDLW,; 7RG{OHOQNDPRLYDDNH PRMWDQW DQNHWDYV
YDFLMRV SULHPRQLD SDVLIO\MDWLR NOXERGLQLEIMDLUD. ODXVLF
YLHQD SDJULQGLQLD *PRQ;|V YDLODRWRENEGERHPYRPLIW;V - DQN
IDEDL VYDUEX LGHQWL¢NXRWDRLRRMWY®HFQMRY SUWUHRRDODYLPI
QLD NRQFHSFLOMDUBDYBPNYLPpLIWHWRPHQGDFLMR P LOWD UFH BINHYW b Vi
PRW\YDFLMRV: SWDHPRRYMLNLR SULMHPWRYNFLQLD SULHPRQLD DC
NXULRV VNDWLQD GDUEXRWRMXYNHWLL@X @LSNEWMDX V. RNNNYQBRRVP
RUJDQL]DFLMRY YDGRYDL QXWWWD MR LV DWW IGNDWIE X ROVNROIDEPA R ER
VNLUWDV PRW\YDFLMRV SULHPRQHVIBOUPD VRR®LWVWDOLL 3 GYL
P\EHV 7DpLDX GDXJXPRMH /LHGDXYRW :RIAIDQILID{F INKRJ LBBIH- SD&\P
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WRMD WLNVODL EHL UH]XOWDW®L QR XFHRWX PDIW LADR\S  SICHW R X RIR
GRPD NDG 4L DQNHWD DQRQL RIOMED PWL iBMWLMRWY D X B D @ W & B KNGS MF
UHVSRQGHQWR DVPHQ\E{V VODS3VXPXRPHGLPRWHPRDOWUWHPLD Q!
JDXWL NXR REMHNW\YHVQLXVVIND WLBY &M VIDXXYD B WV BUEHPXRA\Q L F
3 SDWHLNWXV NODXY¥LWEDX$OQRIPEMDLGAOLVOHQWHO 7LULDPRVL
VXNRPSOHNWXRWDYV L& NODX\DLPNDL QLDRUNPORE B BEOLBIMRY NXUL
JUXSXRWL 3 8LDV JUXSHYV tvarka.
6DYLUHDOL]DFLMRY SDJDUERV VRFLDOLQ;jV VDXJX

PR WREXOLQLPRVL PRW\YDFLQLD SULHPRQLD YDOG\PHOHQWHO);
YHUWLQLPDV ALDL JUXSHL -SULVNLUWDPR LSPMQMW VINO DX VYIFPR UH]X
QR NODXVLPDL n 75,456

4DLGijMP SRALIULV 38 PRW\YDFLQLD SULHPRQLBPYSWR
NLD NDLS GDUER X&PRNHVWLV JHUL VDOWINLDL VX YDGR

YDLV LU NROHJRPLV JDOLP\ELD YHUWLQLPDV YDOG\P
AL JUXS VXGDUR NODXVLPDV NXULDPH YHUWLQDPD
PRW\YDFLQLDP SULHPRQLPD
.OXEXRVH WDLNRPDP PRW\YDFLQLD SULHPRQLD
RULHQWXRW®PD 3 4DLG{MP SDJDUE SULSDALQLP YHUWLQL
PDV aL JUXS VXGDUR WU\V DQ.DIEWRVYLN®W DXI¥R PIWIL NVANIQWL P
ADLG{MDP SRALIULV ®* 3VLWQDRRNIPLHPRMAG\NDBBLP /LHWXYR
GDUER VSHFL¢NRV YHUWLQLPROYXEXRVHUWSHLPDYDOXYRRBWL O L H
SULVNLULDPL GX NODXVLP\QRVNDO/DSWIQMODY NRPDQGD DWVWRY}
ADLGiMDP SUR¢{OLR LGHQWIYANGW EPX LE U D DO\E B LNRO B VLW D V
PDL DSLPD O\WLHV DPALDXV JHAXEGD $QNHVRD SDWG PWIDHEB Y R
NOXEH EHL YLGXWLQLD PiQHVWRVSDMPRDPLERXRPBEYN®DXVI-RML S
JUXSHL VNLUWL SHQNL DONHWWRNLNG®XXVNODKVLPXVDRRN WO YWW
6DYLUHDOL]DFMRY SDJDUERWOVYRFLDWOX\QLSD ADXWEK PRX WA\ULPF
WREXOLQLPRVL PRW\YDFLQLDN®PRIRRQLPR QOLUNVY.QXMLPR
NODXVLPXRVH WDLNRPD /LNHUV8RW.NHD N XX ISRWL S UQ RWE W\UL
SD¥ SDWHLNWL WLHN WHLJEDRXP\QN LHKX Q HQ NIVDLP XM\ DIVPXD U H L N
N\PD YDULDQWXV $QNHWRMHUBHXYGWR Q & HDQ WDQ D SILYHURRRRIRNEE \V L W
YLHQ DWVDN\P NXU UHLAN(DPHCS UNRLENDIP VXD MQINIXKN WVRE  V N D
+ AYLVLANDL QHVXWLQNX? - 7D SPRV N OB XKVQWORWIHP QDEDYDL]G
GRMDPD QRPLQDOLQj; VNDO; BXWIDNBXVWHMXNXY YHUWMDRLWRPL ¢
PDV &DLG{iMP SUR¢{OLV YHU-W LDQWD®PIDH N P £IDXV NODXML PRAYYBDW L Q
YLQLPDV YLGXWLQ{V P{QHVL®NDISILKERRDW EHNLHNWLHYR\DW VD
NOXEH YLGXUNLYV
,PWLHV SDVLULQNLPDV VYDUEHNQOQRVYYWKRWDQW MRNILDEPOD FK
UHVSRQGHQWD UHLN{V DSNODBW LD QR NUQW HDIXWME SO DN L KOG
UH]XOWDWXV &aLR W\ULPR LPWIDV ®XPHY®\QD QDXGER M D QPMMD
3DQLRWWR IRUPXOH 9DODFNLHQ;Q \UD + PHWD
7LULDQW UHVSRQGHQpPLD LEVLOI
]XOWDWDL DWVNOHLG; NDG PRWE
WRYLD LAVLODYLQLPR URGLNOLDL
URGLNOLDLV 'LGALRML GDOLV &DL
bLD SXVi DSNODXVWD UH VSR GH @ KXV |
Q + LPWLHV G\GLV DXN&W M3 XQLYHUVLWHWLEXNAWLOI
"+ LPWLHV SDNODLGRV G\GLW® QHXQLYHUVLWHWLQ?® LAVLODYL
1 + JHQHUDOLQLV YLVXPRV G\GLVSURIRVIQ:? R YLGXULQLR L
ODYLQLPR VLHNLD Q UH\
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aLDPH WA\ULPH QRULQW LaAaVLMUARRQWH. | XAAWDXWRY. PRWHUD
UDQNLQLR NOXEXRVH WDLNRPDSSESRMID\WYIDFQOLDVOLNWREQWLULDP:
YDOG\P GiPHV\V EXYR NUHLSUDPMPRGLD\YVDDXGCYRRRUH]XOWDW X\
VLXV WUHQHULXVY MP GDURP PWDINHVWWRYE& W PRAVRMI PDEFDIQMIL Q L R
NDGDQJL NLHNYLHQDPH NOXERMR VUNH]X ODWOWBWU J INXIU] DHF IDQN VN OH L
VWUXNWIUD R NLWRVH Y\ULDXWHVVBRIOGWOQWQWH UNO XLHH \ B D DNOGHX_ESR
vadovas. WXV &au SDY

lpav.aDLGiMb SDWLUWLY SDVLULQNWDPH NOXEH

ADLG{MDP DWVWRYDXMDQpLD NDIXHE XA GIDXXMBX\QBILSDRFHUD&RPR
WXV \UD QHY R DWVWRY D XMDOPH E5 NODCEPH. NOXEH LU WROLDX M
DSLPHWXV + Q SWVWRYDXMD,@NLED DNVIXQLPR URGLNOLD UH].
EXL DSLH PHWXY = LU DBHWAXWDG PRWHUD UDQNLQLR NOXER L

Q ODALDXVL UHVSRQGHRPILIN GIDDO3 VAW HPHXR. VRY WDBILGLMR
ADLGiMRV NXULRV NOXEH \WUDS®DG W)NLQXB HELWLPIGW®: WaVLOD
NOXEXL DWVWRYDXMD LKL SXWHRNMVOXEY LU GLGALRML GDXJXPD \
JDXWDH WA\ULPR UH]XOWDWD JOGNVRDDGDIQ\WL WL H CBDLYG NDG
ADLGiMRV SUDiMXV YLHQLHPV UDQNLQLR VH]IRQR PHWDPYV

2pav. 5SHVSRQGHQpPLDP LAVLODYLQLPR URGLNOLDL
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SDY PDW\WL NDG GLG&LRML GDOILNQMW L/G HWDXYRDV 2 PIRMKH U D U D (¢
VLRV DXN&AW M3 LAVLRODIWLQVR GMWERBBREIGALR YHUWLQLPR UH]:
JLDX QHJX SXV DSNODXV\8DRMNDSRQNMHORY. B/ £SDODQNLDL YHUWL
$XNAWHVQ3M3 LAVLODYLQLPURMKWL SDY
VLQ:3 Q 7LHV YLGXULQLX LAVLODYLQLPX AVX
VWRMR? Q UHVSRQGHQPLD LU WLN
SURF QHW VLD DUED QHEDLJ; DXNAWRMR PRNVOR

3pav.LHWXYRV PRWHUD UDQNLQLR NOXEDP DWVWRYLD GDUER SREIGALR YHUWLQLP]

7LULDPRVLRYV ODELDXVLDL OLQINXQDLRW DB UELDXQWE WIDYORX VL P
GDUE NDLS JHUELDP NIUELGEXVWDXWW LN INRQNW R PADY WDLNRPRI
UHDOL]DFLMRY JDOLP\EHV $NRRQLRGX NNOXE BV &DILEG MRYWWUD ODF
QLPDL VLHMDVL VX DWOLHND PDUYLHIRN PBDW B DML W \SDD. GRDEB E F
GDUEDV L4 HVP{V WLNUDL L-QWHDQNAYWXY\COLHRWD QB X B D GWWLE AR W \
U\ELANXPR WDP WLNURVH VLWSDGDQRVYBLNDHWYWYRDARY\NWW D SD
QH SDJDO SODQ R WDL QHUHWIHV SR QB E DM L\EaDMNIEX\Q WDYRH LN D
GALD SDVLUHLNAWL VDYLUHDOW{BMDVQRWL I ODMEQ®WPRML SULHPI

8 WLHVD UHVSRQGHQW |V QHWVEKWALIQN DN XNDLGR WS W I0Q HRN YD G X
YHLNOD JDOL EIWL YHUWLQDPPBDDNODLSVQXRERGW DU HWYRPW L QD
MD YHUWLQLPR YLGXWRNV DMWRRELMUALRI NDG &PRJXV SLURLDXVL
YDULDQWDV YHUWLQDPDV NDWE& AR/ SWUPNXEXBHRLRQRILQLX
WLV WA\ULPR UH]XOWDWDLV JDIDLP 5 DAD DQWVIO By VHRODWL B Q X\DVBD
NOXEDP &DLGi{MRV \UD SDWHQNOXER\DW BWR YY, M LWHOWDW LNDOJ VD Y L L
QXRODWRY VXGDUR WDP WLN UDM VG\RFILEW XR QSIQXRER ®ALPD VE H L
VLWXDFLMDYV SULVNLULDPD DQWULQLDPV- SRUH

PD VRFLDOLQLDL &LH SRUHLNLDL
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4pav. LHWXYRVY PRWHUD NOXEXRVH QDXGRMDPDb PRW\YDFLQLD SULHPRQLD YHUWLQ

$WOLNXV &4LD PRW\YDFLQLDPYBOGKNPRIQLPU VI NWUQRARSNODXVW
YHLNVQLD DQDOL] VYDUEX SDEW; R INDLG DFRLNRIX VIVRE ERY S U
VDYR YHLNORMH VWLQJD SD S IPGROIRINVD LRWERMWERRE DD @DY NRP
SRQHQWD YHUWLQLPR MLGX2DNRBRIERQEMICDN |V DSNODXVRV PH\
NDG &8DLG{MRV WLNUDL QHVX\WLQDND M®XERRNM¥ A\ DXASH NWRD D C
YDOG\PX 7RN® YHUWLQLP JDLOJMR LGOGAHPWRDWDALHNDIB]XOWDW
W\ULPDV DWOLNWDYV UDQNLQL® VHQREAR DIDRE\D MIIRWPH D QIIRNPYO\Q G R
YRV NHOHWXL UXQJW\QLD LNLGHPXDODRL@HV X VSN DBSH OWRGWD N
ADLG{MRV JDO{MR MDXVWL QXRYDUJSDWLQRNW; ¥BXWILLSDNBIG QH L
GRPD DWRVWRJDP 5HVSRQGHQRLWVAWDLSVBOWUQRQERKE; SDGDUEL:
SHU PDADL G{PHVLR VNLULDPDSPRWKFYBRVQED SULBIPRQLD

5pav./LHWXYRV PRWHUD UDQNLQLR NOXEXRVH NRPDQGRV QDULD WDUSXVDYLR SDJ
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7RNLH UH]XOWDWDL SDURGRS MIDSD &10/XV D QUNDMR. DX ROQWW-O LD V)
QHIRUPDOLD AYHQpPLDP SRNDOHIDP RUJIDPUYDLYQP R3IDPIOG\DSNOD X\
PXL O NRQALNWD VSUHQES LSFBP SWA WL DMAW\WLY LAYDUG)\!
0 EHQGULHPV VXVLGXQRHE®DPSXDYAU QHW Q UHV
EHQGUDL WDULDQW SDJDUERSYRPRWOQHRBLW HLV | SMRHP GRYDL LU
QiPV VNLULDPD QHSDNDQNDPRU SYRISDERQLPX EHL WALKWLNR VX &l

7DLS SDW DQNHWLQ; DSNODXWIDILGHIXGR QXVWDW\WL DU
NRPDQGP YDGRYDL SDURGR SDNDQNDPDL SDJDUERV LU

6pav. LHWXYRV PRWHUD UDQNLQLR NOXEXRVH UHVSRQGHQpPLD YDGRYD SDIJDUERV I

$SWDULDQW ALXRV UH]XOW DNVOKE XIFDVCH. P XDV QHEYDXG/H DS
NDG GDXJXPD YDGRYD QHYHUWLQD SD PR MRIWD G W LVDGD
ERV LU SULSDALQLPR SULYDOXNPDXMWGDLVERDIPERPXZEYHUWLQWRYV
$QNHWLQijV DSNODXVRV PHWOD BHHNMIRQ ANHDGWMDPVABDXBGRMD NXU
XaGXRWDV NODXVLPDV DU-MBUHMIXQWDRY YRH UWWWLQWDIPHMDWL V X
WRYDXMDPDPH NOXEH au QDFRVLEIPRWL YDHIXOAWDSVMDHPRQLD
URGR NDG PDAaLDX QHL WUHPSDODI WDNOGRER BWVNRNRY MWULQD
Q QXRODWRY MDXpLDGWIUREHOUMARDIPRY VDYR

7pav./LHWXYRV PRWHUD UDQNLQLR NOXEXRVH aDLG{Mb LQGjOLD YHUWLQLPR URGL
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$QNHWLQ{iV DSNODXVRV NO EBEXWLR VQHE XRW ¥YYVDVOPRVLPDV DU
WAYDFLQLDP SULHPRQLDP YDOG\PROGDR X WK DMVaB WVMPHIPR\MLPD UH]XO

8pav.2VLWUDXNLPR 3 NOXEDb YDOG\PR VLVWHP QXRPRQLDP YHUWLQLPR URGLNOLDL

3DVWHE{WLQD NDG GDXJXRRGLVHSRMKHWQBDLHNLPXV \
Q QXRPRQH GDO\YPWDMRW NO®REKR/LQLDP NRPDQGRYV
YDOG\PH JDOL SDJHULQWL YHPM®RY UBI1RQOW WX VD WBHIIN VB X WKXD'IC
L& HVP{V QHVXGDUR GLGHO VPV DNVRIL R UP B WO IV V@ H Q HW B MAL DL & V |
VXVLNRQFHQWUXRWL 1HPR&DQGEBOLYRW VR ADLGLPDL GDXJLDX |
DSNODXVWDMDP DNFHQWDYRLGRBOQRWHLSRQWER HDNRWD LG X\
G\PDtV WLN DGPLQLVWUDFLMRV:IUNMRING OCON E-AU $RALHOMHQ HW D
NXR DNW\YLDX YLVL 3VLWUDXNM]X@W DWHRIN G5 D WRXR;| GNGBY QDD \
LU HIHNW\YHVQLVY EXV GDUERRMDAPRPBVPHUSID/OHQ XNV QDL SWUNLQC
Q NOXED &DLG{MP PDQR S\RRIHYBDXGWP DNWK & LWLWXVLM VX NR
DGPLQLVWUDFLMRY UHLNDODWDXNVIPX;iMRPV NLAWLYV QHUHLNLD
QHV MRV WXUL VDYR SDUHLJ\EH®LS SDW O\JLQDQW NLWDV PRV
7DLJL JDOLPD GDU\WL SULHORLBOVDID® D QNHNWLQ{V DSPQDOL]
NODXVRV PHWX JDXWL UH]XOWDWDLSBR®MR KRN RVHWXWRRORR PR
WHUD UDQNLQLR NOXEXRVH YDOGDIMW, PN WRHIQQHY SDKBLQJE
PRQHV \UD SDGDURPD QH YLVNPRD YEHQHD QM RAAWR NDDINDMIL R Q
YHLNORV QD&XP 1H YLVRV WDHNRPR\D PRVWAR DPU\QLSYDALQLP V
SULHPRQ;{V VDYLUHDOL]DFLMBVUDXSDINVUBR®\JVOWLXWPRILR W\UL
VRFLDOLQ|V WREXOLQLPRVL UWWWSRE®HQIR 8 DWDILSUBDW DEU |
FHQWXRMDPRY QDXGRMDPRV EHINRRBQBQW IRV P4BDE@PUED W
MRV MDXpLD WUINXP L& WRN LCOWRR\G HYLOSR L GMLENLDUPLEMP R Q/L®V L N R
VULPpLD NDLS YDGRYDP SDJIDUEWRW MO DANGQPPRG RYD@DULD SD
N\PDV WREXOLQDQW 3JIGA&LXED IO QR P B XOMRWIWGRMR NDG N
GUDXGLPR WLQNDPD SULHPR QI QWDW 3\ PRR) & B/IDI BVGREORM D Q F L M
VSUHQGALDQW NRQALNWXYV *DXWL WV\ULPR UH]XOWDW-DL OH
W\YDFLMRVY SUREOHPD VSRUWR P
7\ULPR UH]XOWDWD DSWDULRDV WDpLDX QXRODW EHVLNHLpLD
$SWDULDQW JDXWXV UH]XOWDNRQWRPLYDBEX §DEWURPLY NBBUW
W\ULPR PHWX WDLS SDW DWWND\WHQGRPR MRIDNRPPDIGLQRRLWLQ
VSRUWR*3DNRMHQLR ®HDV\ALIAPHHOLDID PDLHNGDPL XAWLNULQWL XJG
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NDUMHURY JDOLP\EHV JHUXV /SBAHWHDWIXWD UH]XOWDWXV WDLS
SDW QRU{GDPL LAXJG\WL VWLSUADNHRPD QERUWRQJIBQL]DFE UHYLH
Q NXOWIU WXUL aLQRWL NLH\{\H\FLR RWSW\NE@&'@’N@QM*@%V@@M‘{

SULH&ADVWLVY SRUHLNLXV EHL bJ)6 NRPDQ WU
GRV WUHQHULR LU &DIK®OLR \I;g Dkbagé\% WGHWHUPLQQDWL
PRW\YDFLQjV SULHPRQ;V Q|U§DV\WK-F@ON2DP@|L6§ VIHUFLVH

RUJDQL]DFLMRYVY WLNVODL LU &D&ryjMR DVPSI-EBQM‘(QLD/IAFWR_GNR/J(DD&R@H

LRV SULHADVWLHV QHVLWDSDBDWI@QBDODWERDXH ,$ %URZQ
4. yDSLHQi $ OHUNLHQ; 5 BWXGFH

7Z\ULPR LAYDGRYV YHLNVQLDL LU SULHPRQjV XaWLNULQD

$WOLNWDV PRW\YDFLQLD éﬂ.ﬁ@%é%%dﬁgeiggwwgggR%\

WLQLPR /LHWXYRV PRWHUD UBsQMNiQR NOXEXRVH WA\ULPD
DWVNOHLG] NDG ODELDXVLDL SDEPUDNHDQ K I%OQ(EXRVIEIS\FULDN[RVRUIIDQL
AYHOJLDPD 3 LQGLYLGXDOLXVSSJIDWWHQLDD(VR\MIYMWQQWDQ

NRPD Y\WVW\PRVL LU WREXOLQPFH#?V Q BV Q ED1GLIN.L Q\V
7\ULPR PHWX WDLS SDW i‘;,YRﬁ/ @ XQLYHUVLW
PRW\YDFLQLD SULHPRQLDP YD ghu% VBV, 7 golv NDL

UDQNLQLR NOXEXRVH vuwacha(dpt@@k\é@S@U\j,\mvgggm@ﬁwxsuD
WLPDV LU QHUHWDL SDJDUERY. QUMDBXYLPDY Q@IB DN ENNLIRNO N DU
MHURYV JDOLP\EjV WDLNRPRVPBWMWDBOUNWERNRY GRMIMHPRG (MWLSULQLF
NRQALNWD VSUHQGLPDPV LQ(IWEW#:NMRL\W ¥ B € HF Oy DI\RMWAED LMR V|

VSUHQGLPXV EHL JU3AWDPRM P

SDW DSNODXVRV DQDOL];V pf %Hﬁ?ﬁﬁi pglal\pq\ '!é%fﬁm&

ILHWXYRV PRWHUD UDQNLQLR9N-®¥EXRMH W DpblRlh DEND WiV RAWPHNOLE

VXVLMXVL VX EHQGUDLV VXVISUbQNKLP BHYHURHRR-BPR GHRBILPLR /L +

AYHQW;PLV DU SRNDOELDLV meuanlQ/iPLQRNDQJL[QQWL\AMme PHW

EHL GUDXGLPR LA0DLGDHP SDGHY)PHYWRGDL 9DDQRXVOL0’RNVOR LU HQF
2YHUWLQXV /LHWXYRV PRV\@H;% Fﬂla w ﬁgiﬁ .

W\YDFLQLD SULHPRQLD YDOG VA 0y Oééué*ﬁiQmecRU

]XOWDWXV JDOLPD SDWHLN-th@héRevmdiW\YDFLQLD SULHP

QLD JHULQLPR SDVL|O\PXV 12./LSLQVNLHQ; 3HUVRQDOR YDG\ED 0

« .LHNYLHQDLVY PHWDLV NOXERBUDWRRION WX SAWPNWWLOWPLLEIRK@ G QR LP L
LAVLDLANLQWL NRNLRYV PRV\?%@BVE@WHE‘:ULLHW’IR@EWR R D PRW\Y[

WLQWD GDUEXRWRMXV HlHNg\F\& fﬁ) #é[év Y
WHQNLQWD YLVD SRUHLNEXY, o xi 6LQ N LUHPH
PDL OHLVWD QXVWDW\WL N@@Svmwmmaav(umm@mwwm (G
GiMRV SRALIULV OINHVpLDL5HVDBEERGIMN D NOXEXL LAODL

N\WL HIHNW\YL UH]XOWDWVU§¥LDZMHL6GDUQL NRFAIROHH PRWLYDWI

e« B8AWLNULOQWL V 4LQLQJ -VNBE'IEUBO#EW@([S’EL E@G@@LL%W‘K@DEC
PRQLD WDLN\P YLVRPV NO ‘E"é{ ») %%PQ VHO &
AYHOJLDQW 3 EHQGU UH]xo*\g &&M SURPR
JHEiMLPXV EHL YLUaA\WXV OlNrd‘HVIDFL§<D\4:W RI EHOLHIV Rl KHDOWK EHC

e .OXEP WUHORWIDPL]XRWL-DWRME LPMIQXW RRRH [ H UFALVGIGER@®W L Q & D-\R k

NDOELXV VX NLHNYLHQD aDRGGNM®LFDIWDAGLFIWOPHENQY RSRUW
NOLPDW SDVLWHQNLQLP- DWN%'BQleP‘E) YHE'NO(D EHL wD§HOIGH\

NRPDV PRW\YDFLQHV SULHP F% F‘?Eb\%W‘U\F@PW'ULQWL
UHQJWL DWDVNDLWDV YDGRY %Vpgwég\owgva,guywam
YHLNVPD SODQ SUREOHPLQd?_N_qyw_dMLPVg;aDOLQWL VLH
NLDQW JHULQWL NOXER UH]XOWDWXV EHL YLGLQ DWPRVIH

U RUJDQL]DFLMRMH
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19.7DPRALIQDV $DG\ERV IXQNFLMRVILUNROMPRQQV (OVERUJ 3 I1LHOVHQ
ORNRPRML 8lQQODLXV 9LOQLDXV *HBEPRUQR OWHFBQLWRR -(OEMO®VWRQ

XQLYHUVLWHWDYV $UH WHDP VSRUW JDPHV PRUH PRWLY
209DODFNLHQj 6RFLRORJLQANVGWWV BRABMVWFLVH IRU PLGGOH DJHG ZRPHQ" $ |
.DXQDV 7HFKQRORJLMD Rl PRWLYDWLRQ DVVRFLDWHG ZLWK SD

spinning.. L Q HV L, R (BR-AP.

(9$/8$7,21 2) 027,9%$7,21%$/ 722/6 0$1$*(0(17 ,1 :20(1 +$1'%$// &/8%6 2)
[, 7+8%$1,%

*UHW D 5D N,ASSUANBYaf V. Audrius Simkus
I\WDXWDV 0DJ@XV 8QL
.DXQR NROHJLMD 8QLYHU¥LW\ RI

6800%$5<

1RZDGD\V PRVW RI RUJDQL]DWLRQV ZKLFK ZDQW WR PDLQWDLQ K
ZD\V WR DFKLHYH LW EXW QRW DOO WKH PDQDJHUV XQGHUVWDQG
SHUIRUPDQFH ORWLYDWLRQ FRQFHSW LV RQH RI WKH PRVW LPSRUYV
HITHFWLYHQHVYVY LQ FRPSDQ\TV ZRUN W H[SODLQV KRZ DQG ZKDW |
WR PRWLYDWH SHRSOH WR XVH WKHLU ZLOO IRU PRUH HIIHFWLYH
LPSRUWDQW WR ¢QG DQG LGHQWLI\ FRUUHFW PRWLYDWLRQDO PHD)\
FOXEVY SOD\HUV 7KH UHVHDUFK SXUSRVH ZDV WR HYDOXDWH PDQI
FOXEV RI /LWKXDQLD LQ RUGHU WR LPSURYH VDWLVIDFWLRQ RI SOD
PDQDJHPHQW RI ZRPHQ KDQGEDOO FOXEV RI /LWKXDQLDQ $SSO\
UHVHDUFK TXHVWLRQQDLUH VXUYH\ UHVHDUFK PHWKRG ZRPHQ Z
WKDW LQ ZRPHQ KDQGEDOO FOXEV RI /LWKXDQLD WKHUH LV UHDO
XQGHUVWDQGLQJ PDQDJHUVY HISHFWDWLRQV GHFLVLRQ PDNLQJ |
RQ WKH UHVXOWY REWDLQHG IURP WKH UHVHDUFK LW FDQ EH FRQI
ULJKW ZD\ LV WR ¢QG D WRRO WR SUREOHP VROYLQJ GHFLVLRQV PF
WKH IHHGEDFN IURP PDQDJHU LQ WKH FOXE VKRXOG EH GLVFXVVHG
FUHDWLYLW\ DQG HIIRUWYV WR WDNH WDVNV VHULRXVO\ DQG DV D F
PDQDJHUV VKDUH YLGHR PDWHULDO DERXW WKH GHYHORSPHQW R
IXWXUH DQG JXDUDQWHHYV IRU SOD\HUV LQ WKRVH FOXEV ZKHUH Wk
WKHLU FDUHHU || WKHVH FRQGLWLRQVY DUH PHW PDQDJHPHQW FD
WKH IHHGEDFN IURP SOD\HUV ZKR SDUWLFLSDWHG LQ WKH VXUYH\ |
YDULRXV FRXUVHV ZKHUH WKH\ FDQ OHDUQ KRZ WR LQWHUSUHW S
ZRUNLQJ DWPRVSKHUH W LV OLNHO\ WKDW WKHQ LQ RUGHU WR D
LV UHTXLUHG RI WKHP DQG ZKDW UROH WKH\ SOD\ LQ RQH RU DQR
GHVLUHG LQIRUPDWLRQ DQG ZLOO EH DEOH WR FRPPXQLFDWH DQG

.H\ZRUBGBRWWLYDWLRQ PRWLYDWLRQDO WRROV PDQDJHPHQW RI PR

*UHWD 5DNDXVNDLW,; *DXWD
9I\WDXWR 'LGALRMR XQLYHUVLWHWDYV Patvirtinta 2018-12-10
(NRQRPLNRV LU YDG\ERV IDNXOWHWDYV

Vadybos katedra

6 'DXNDQWR J .DIXQDV

7THO

(O S JUDNDXVNDLWH #JPDLO FRP
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SVEIKATA, REABILITACIJA IR TAIKOMASIS FIZINIS
AKTYVUMAS
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ALDXULHWLANRMR MLPR 3WDND Y\UHVC(C
NRPSR]JLFLMDL LU ¢]JLQLDP DNW\)

BURI GU $VWD!'aPRoDNDIOVH DEHMDALIV BUY DN
.ODLS{GRV XQLU¥HWAS WBWRYR VDYLYDOG\E{¥ YLVX

6DQWUDXND

'LGiMDQW SDJ\YHQXVLD 48PRQLD SRSXOLDFLMDL YLV GLGHVQ VYDUE
J\YHQVHQD L4AVDXJRWL LU VWLSULQWL VYHLNDW

7\ULPR WLNVODV + LADQDOL]XRWL &LDXULHWL&ANRMR {MLPR SRYHLNS?
DNW\YXPXL

7\ULPR LPW?3: VXGDUj %LU&D PLHVWR Y\UHVQLR DPALDXVPEWMQLD

“ PHWD 7\ULPH WDLN\WL XJG\PR SURMHNWR NIQR VXGiWLHV I

QLPV DQDOL]XRWL EXYR SDVLWHONWD DSUD&RPRML VWDWLVWLND DS
SURFHQWLQ{V UHLN&P{V 'YLHMDP SULNODXVRPD LPPER[BRO WU DQWRXILL M}
WDWDL EXYR YHUWLQDPL NDL3 VWD'WRPWQAEW DS G R UR HPLL @/ DL N\DBQWS VW
URMLPR SURJUDPRV 6366 DQJO 6WDWLVWLFDO 3DFNDJH IRU 6RFLDO
SURJUDPLQ3 SDNHW

8JG\PR SURJUDPRV 3J\YHQGLQLPR ODLNRWDUSLX QXVWDW\WL-GDO\Y|L
WLENDL QHUHLNAPLQJL VYRULV NX@PR P DRV LNGDABY DV = NIQR-ULHED(
QLV DXGLQ\V % NJ S OLHVRVLRV NIQR PDViV SURFHQWLQ;j L

7\ULPH LAU\&N{MR WHLJLDPD XJG\PR SURJUDPRV *WDND Y\UHVQLR DI
VLMRMH NDGD SUDG{WD 2J\YHQGLQWL ALDXULHWLANRMR jMAPRIBOQRJ!
GDXJLDX R UXGHQV VHVLMRMH = ALQJVQ? GDXJLDX SDOVJLQWL V>

5DNWDA&RGBQDY DNW\YXPDV &4LDXULHWLANDVLV MLPDV NIQR NRPSR

2YDGDV 9LVDLV &PRJDXV DPALDXV WDUSVQ

.DV NHWYLUWDV (XURSRW 6NDKEHLVV Y(6L NDDAODAWMWLSULQWL L
ELD QDULD J\YHQWRMDV \UD SAXFODHAND RV VX O \VBDXWILDX\YHQLP X
PHWD /LHWBRYRYHQNWDV 3URNGR}ERMDPADLQWG \UD VYDUEXV ¢]

P SUDG&LRMH EHYSURPVUHNBXM? GHALPWPHW:3 DWOLNWL PR
YRV J\YHQWRMD VXGDU\V SDJ\VHOD APRUDWLPDWEWH QJLQLR DNW
NDPDL SURF R PHWD LU YNUM\RQ SR \D\WXIPRX¥DO VYHLNDWDL
J\YHQWRMP VNDLPLXV SDGLG | @QHWDQ MNZHONR /LGIRNANOR\DLDLV
VWDWLVWLNRY GHSDUWDPHQWDE® VYHLNDRDLDW LSAQ QIHDNQAW ¢ ]L
SDQD&ALRPV HNRQRPLQ|PV LU GOHRWRIULIY KPYHWWEOIGHM RVWHRS
FLMRPV /LHWXYRMH PD&iMD MRPW S/DRXPDAD YIUP G IVGQED ARRQLD
HPLJUDFLMD YLV GLGHVQ VYALPP SDORGP SPHOWHGREVDBEDWVLUD
EHL VHQ\YR DP&LDXV DVPHQPD FXH [ENMHR\WIVDE GR DNDWS MR IUML MPL P
J\YHQLPR NRN\Ej WDL WLHVLRJULDDXMHHQRD/MONEPRELEINO NXU
P IXQNFLQ3® SDM{jJXP JHE{MGRGSOHVGWDLRLWUHXPDWLQLD VX
bLDL NLQWDQpPLDPH SDVDXO\WHKN XEXSR Q@DNDR IQHMXRNPBOX GDOLH
JLDO\S; VYHLNDWRY DU VR F L DSCLUOW FSHIRWE GRH P-BI DBDMM DIQ ® BEPD Q
UHLNAPLQJDV HNRQRPLQLV YHRINVHDVH 3UHYHQWLRQ DQG KHDC
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JLILQLR DNW\YXPR SUREOHPW; \QRUD NGV XODYRXWLVDPH\UHVQLR L

SDVDXO\MH &DQDGLDQ 3K\VLKNX®L$EFWLYLW\GXREB HOLRIHAD P 3J\\
+DPHU 'H 20LYHLUD 'HPDNWDRWREY $QDOIKFHH QDXGRWL W LU

RI 'LVHDVH 3UHYHQWLRQ DQG KHDOWKPHWRPIRWERRPHQ\V 7\ULP
5 =XPHUR GXRPHQLPLV NDEBRWHUBLHWXYRMBY 9LVD WLUL
LNL 4LRO QHVXNXUWD J\YHQWRNBVB]t QaRU BB W LHYRRD VW H
EiVHQRV PRQLWRULQJR VLVWFHPODLDWRMBOLBPWE X\RPGIWPD, DVPH/
DSLH J\WYHQWRMD WDUS MBD-L U LV¥ROA YR DW BIUR XK Ve ]LQ3® DN
W\YXP SUDNWLANDL QijUD 1i¥DVDYDYQRIQIRAWDYVARLOAXPIYMRDV &
NXUL SULVLLPWD WLHVLRJLQ DSUWIWERMH X& NU\SWLQJ
LU QXRVHNOD /LHWXYRV SLOLH DA LXVOER XINXYXHPIR S@HWD
WRMLP 3HU QHSULNODXVRP\E L HFF\HVD)XQOW MW & WNDWYDWGE DEX.D X U L H \
3YDLULD W\ULPDP GD&QLDXVLIBRYEXN WIUHVD LR YIHRALIDAY 4PRQ
PLW\ERV 3SURpPLDL UL]JLNRV Y¥HLQIVIAL DINWUY $PXQL ENXDBWMDLNRF
EDQGDQW QXVWDW\WL DWVNLGRV ¢XI@\LFRR DSNMRWHEKNP\R DDV SNHIQ R N F
WXV 7DpPpLDX ¢]JLQLR DNW\Y X PIRN ¥ HNOG{HUIR R HIW WILMDV L EX YR
WDLNRPL VNLUWLQJL PHWRG D L 8JG \PRWSRIGRAHINW N Q DN RBIHRW; M L
VXVLNXULDPRV VDYRV QHUHWRYV SWDWRBN EPXHRPLDHES GX NIV
NDQNDPR WLNVOXPR DU QHS DWNO/QS\NILP RIWDE® WALSHRX 88 Di® LRDL EXY
QLDXVLDL EXYR WLULDPL YDLMNDWLUSIRLD ¥ VB XX VALHIHUMIUD X N
NDUWR + SDJ\YHQ LU VHQ\YR ®RARDX Vi DVAPEHQ\PLQXpLD DWOLHN

ODA&{MDQW ¢]LQLDP DNW\YXBRPL\LHIREBPUNGWXKQDPR QHSHUWUD
YHLNOD VXVLNORVPLXVLDL VLWIXDFLGOMLBDHW UGWR j W LHAD S\DL\QDLOQ
MH WLHN /LHWXYRMH &LXR PWMW X LYDDW DH\E L BNXRIFRS XDLPR D] G F
ALDXULHWLANYVHY DMLPD Y\UHEIQWLR BRENWXWHVQLY NLHNYLHQD\
A8PRQLD DNW\YDXV ODLVYDODEAINLRISQOXOHUGBIRRLEY®DPSDJIDO ,1
1IDXMDXVL PRNVOLQLDL W\ULPAU SBIDMQGALD NDG &LDX
ULHWLANDVLV iMLPDV NDLS ¢]LQLR DNW\YXPR IRUPD WXUL

WHLJLDP SRYHLN® PDALQDQW >
3DUN <X 3HOOHJULQL-H‘

JLDPDV SRYHLNLV NIQR VXGjpLDL¥:BHH-HINENFIWRDHLPR ODIGH LOJLR Q

BHQWLQHOOL /D &DYD 6HUSH +DJQHU 'HUHQJRV

ND HW DO EHL ¢]LQLDP SDMDXBKHWIBENRWMIRLADLPR PHWX E.
HW DO 9LUiJ .DUyYF]L -DGRELV SDEDROL/F$ WWFKQLN- 9DLN
DO QLND UHLNLD YDGRYDXWLV &LDLV

SUREOHWRNL 3WDN GDUR &LsD%U D@D/ HN-RMRLBMMLIPNRDOL WLHVL
SUDW\ERV Y\UHVQLR DPALDXV &P P@IOm QJ T MRPSYRRY SHU DONI
FLMDL LU ¢(JLQLDP DNW\YXPXL" ) DQADWH SRGKWLNRPDV YLHQR

+LSRWH]JWLN{jWLQD NDG WDLNDPWSDALDSDUHWQENRMRH oDL
iMLPR XJG\PR SURJUDP Y\UHVGQLPRQDBIHDXNGISARHIOLD LOJLV ¢
QLD ¢]LQLV DNW\YXPDV EXV GLBBVQIWLHU;BDPRUJVHLIQR- + NP
NRPSR]LFLMD WDV &4LQJVQLYV

7\ULPR WAL N¥OD@PNOL]XRWL aLD X UQR WIRANFR RFLIMMFO\R MXQADOUD VLG
SRYHLN3 Y\UHVQLR DP&LDXV APRQRBEQ X VOWRD WRWERWIFLLDPBHMBD NI
MDL LU ¢]JLQLDP DNW\YXPXL SRQHQWDL I1JLV VWRYLQW P VYI

LQGHNVDYVY .0, NIQR ULHEDOD NL

7\ULPR RUJDQL]DYLPDV LU PHNW®RRGPDV; NJ LU OLHVRML NIQR F

8JG\PR SURMHNWDV EXYR 3J\YGIR @.@DPIDY BEXYR DWQALMWNDPD
P JHJX&iV LNL UXJViMR -PiSUDGRMXIVP&H SDRDMIMEIXVA VG *LU
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P UXJViMEKE ANDL EDLJjVL &\ SBIUDRVUERXOWDWDL
.IQR DQDOL]i WLULDPLHVLMHIP\R DWIR. MWK&BSW{ LRI MRV HZEQIDOLHQGL (
VDQGDURYV DQDOL]DWRULXPL &L DRIDADWRWLYVPWNVNQNWRDVDF
WLUWL aPRQHV QXR LNL PHWD R WIUSBPHD MR RYMRIJAWY Y \NC
JDOL EIWL QXR LNL NLORUWDPDPVEYLG XWIXR.ANDL WLULDPLHN

FHQWLPHWUD .IQRYYBURFHIRWLP{iQHVLD 4 Y\NG\PR SURJUDP
Qi ULHEDOD LAUDDWIBPYLPR VLIODROR.GIVXPDajMR NJ 9LONRN\
QLV % N +] DWVNOHLG; UHLNAPLQJR VN-LUWXP
$SNVHOHURPHMPXUMBX Y R$ R\ KNGIRWD 8
*UDSK Z*7 priétarisas, kuris matavo tiria $ODOL]XRMDQW WLULDPBMbD .0,
PODMbDb ¢(]LQ3 DNW\YXP VXVXWDY XD GG,LWQURPHIVAQMRUDNO, EXYF
QLD VNDLpLD SHU SDBFWWODISNK D QW HW PHLE P N3 PBR PiQH
Z*7 ; %frietaisas buvo suderintas su kiekvieVLD 4 SURJUDPRYV 3J\YHQGLQLPF
QX WLULDPXRMX SDWHLNLDQWkgME ULRDWVR B R \WPY P\RNGDWX P D\
1J3 VYRU3 O\W3 LU QHALRMDPHILYNAPL QLR W\ULPR QHHUWLQD
ALRMLPR YLHWD EXYR GHALQ{VBXMPRMEXDD\S FNUWIDALISDVWHELI
ML SULHWDLY QHALRMR ©BLMNQDV EMDSHDU WY DXXNNPDVA{ MR R
JHIXaiV G+t LU UX3IVAMRLQDQWOPEHHN WLHN SDGALIGPMR
JRWL LU PDXG\WLV EXYR SUDARRIP Q&N L.LOP WA XIW MBRWCCAB/M D D

6WDWLVWLQ; GXRPHQD QDN REA M} N.W )\ ! +2 MNJ P QXWXNLEF
YLDL DSVNDLPLXRWL JDXWXV.W\ULPRJUH4XOWDWXW LB F®PRVD
NRPSR]JLFLMRY LU DNVHOHURRBDW U IMDRIQ XIW JONQW DW. D, G XRA
PHQ\V EXYR @B8%BFOURW L L Qi RKgNM? R SURF WLUYLDRRWRNLP
OLFURVRIW ([FRI®DSLXWHUL®PLO/ ISURJUDN3 P$QDORJLEANDYV .0,
PRPLV $SVNDLpPpLXRWDV DUIMPZNIMLWVOW VP Y. GSULMNLAY LU &R 4
VWDQGDUWLQQ.DSUQR)FMQW\XBQWaW)HLNéPiV
SURF SBULNODXVRPD LPpLD UH]XOWDWD SDO\JLQLPXL
WDLN\WDV 9LONRONR@GR LDMHIOL M X V
5RGLNOLD VNLUWXPDL ODLN\WL VWDWLVWLANDL UHLNaAPLQJL
NDL S 7

SDYQR PDV{V LQGHNVR SDVLVNLUVW\PDV

,ADQDOL]DYXV WLULDPHDMP YIDGO/MOLVY\VE DNV @LLHHWRWILRW NWI@R P D\
PDViV DXGLQLR NJ SRN\W:3 OXWW.IYWWWWDNRDBDGRWRLMNLU BGBWHULM X\
SURJUDPRV 3J\YHQGLQLP YLGXNMDMVQYLER®BLGQLIBVRML NIQR
PDVi VXGDUj : NJ 8IR + “



30

JLHVRML NIQR PDVi , W\ULPH VAOGDWLNDP®RVVYRXYEGRQV VHVLM
“ ., W\ULPH + IXVWDWARMDWRGLNOLXV QXVWDW\WD NI
OLHVRVLRV NIiQR PDViV W HNLD L DPHDL/ GW/ 1D @ L DOXX IPHGIDMLRN AR
PLQJDV SRS\WLV $QDOL]XRMDQW WLULBP®IVQLD $QDOL]XRMD
MD YLGXWLQ ULHEDOLQLR-D¥GGQEMR QLPLAUDRUYFIP LI X/XRPHQLV
W\WD NDG SULH& & Y\NG\PR BSIUHRVU DD YDLGX W LSUEGHL. SUDG|C

ULHEDOLQLR DXGLQLR LaUWICAW 6 L1BXYYIRY 3HU YLV VDYDLW V
SRt “ SURF 3R PiQHVLPD¥LEURBBRPRANRPHQGXRMDPD alL

Y\NG\PR YLGXWLQLANDL ULHEBOHQLVWD XGWQ\WpVDBDKE QMR
SURF 5HLN&APLQJDV VNLUW XMV VY DR Y NDULHEDOY QLB UDW\ED
DXGLQLR SRN\PLR QHQXVWDIBALMQBRFL\B DQDOL]; DWVNOHLG|; NDG
$NVHOHURPHWULMR YV, 36 QR PH EYHDE DOHPGNWDGLHQ® NDGD- Y\NG\\
SDYDVDULR VHVLMRY DNVHOHURPRHWU IYM B X VBLX@RIPAHNDILY QQO&\E & @IAD MDDY
NDG WLULDPDPMD YLGXWLQLV &l1QQ05/ QLW RNDL [EXHQRPLD WD QRRQHE
“ LNL “ ALQJVQL®LSPUPDL VHQMRUDL YLGXWLQLANDI
GLHQ 6HQMRUDL SDV\YHVQL EXYR \SQUBP D& LSIOR I DINWR\W YYNG\PR G
Qk SHQNWDGLHQ® 3HU YLV VDYWO®LNRLYLGRWH@LAMDE WD XYLGXHQ
QDV SDVLHNj 362 UHNRPHQGXRIGDFAD RAIQI VHUANRNNRYBRHUULWHULM
GLHQ WWHpPLDGEHQ? NHWYLURLMGRHYNLUWXPR WDUS &HQJWD AL
“ LU SHQNWDGLHQ?® SUDW\EDV LU SRLOVLR GLHQRPLV S
$QDOL]XRMDQW &LQJVQLD NLMRD GDXNRMBEQWUIYWXRY VDYDLW
GLHQDV LU SRLOVLR GLHQDV pDXVWOWN DD LXNRWDWRPLY SHH YL
QRPLV WUHPLDGLHQ®* SHQNWDGDHE\PRNSGDM NN WD O\Y D XM
4 SURJUDPD WLULDPLHML YLGXWLQLAENDQLIDXEDRQIVQLDHRWHO
“ ALQJVQLDP 3RLOVLR GLHQRPLV NDGD
QHEXYR Y\NGRPL & X&VLi{PLPDL WLULDPLHML YLGXWL OHQWHO|
QLANDL QXiMR ALQJVQLD SHU GILHL/QL® VNDLpLXV XJG\PR SURJUDPR
X4VLiPLPD GLHQRPLV WLULDPLHML DWQ®bNR JRMEXWKIGBH&ND L

ALQJVQLX GDXJLDX QHL- NLC L5W G GNOH @R L V| / Btandartinis
o Y- W i H SL
JLQDQW &4LQJVQLD VNDLpLD S 5 QWQB\(NQ\(ED e ﬁgﬁg\gﬁ =

|
SRLOVLR GLHQDV 9LONRNVR mwutégwgm LMXV URGR,MBG iuD
VWDWLVWLANDL UHLNAPLQJR SBIN\IpERiIQS 10 599 3 588,70
$QDOL]XRMDQW YLVRV VDYI’_\gB‘Mif‘A'\?i?NF %HQJW@S alLQJivaQlLb
VNDLpLD DSVNDLPLXRWD NDC,égﬁﬂvg/gfﬁig‘%éh??iﬁ:‘3‘-!TI“I V-
YDLW XJG\PR SURMHNWH GD O iZ&MDOWYV ¥VHEOMRUDL QX7TMR
aLQJvQLp au OHQOW.H®OGLHQRYV 9824

S3RLOVLR GLHQRV 8523 1484,02
OHQW EILOViRV VDYDLW,;V als@¥v QLD|L 1439,27

4LQJVQLD VNDLPLXV XIJG\PR SURJUDPRDO®OILYXREDQWRWDUSXVDY\MH a
SUDGALRMH SDYDVDU®* SUDGALRV LU SDEDLJRV SRLOVLR G

5R G LN O L Dvidurkis Standartinis W\WD NDG SDYDVDULR VHVLMRMH V
6DYDLWiV-GLHQRV (%) QXRNUBSLY 51 QJVQLDYR ALQJVQLER UXGHQS3
3LUPDGLHQLV 8148 2357,41 SLOJVOLD 5XGHQ3 VHQMRUD )s
$QWUDGLHQL 5501,01
7UHPLDGLHQL 12 431 3 852,04 aLQJVQLDLY 3RLOVLR GLHQRPRLV ND
Ketvirtadienis 11 982 5 155,81 MR VX a OD]GRPLV QHL SDYDVDULR
3HQNWDGLHQLV
AHEWDGLHOLY 18488 EXYR SDVLHONWDV 362 UHNRPHQGXRI
Sekmadienis 8421 2987,2 SHU GLHQ au SDY NILQDQW WD
& iMLPR GLHQRYV SURJUDPRYV SUDGALRV LU SDEDLJRV ¢
SRLOVLR GLHQRV 1525,04 N aHQJWD aLQJVQLD VNDLpLE 9LON

9LVRV VDYDLWiV alG¥QLDL VNOHLG; VWDWLVWLANDL UHLNAPLQ.
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SDYLGXWLQLV WLULDPDMbD a8HQJIJWD AaLQJIVQLD SRN\WLV SRLOVLR GLHQRPLYV

NIJLQDQW & SDYDVDULR L UG XRMNMHEE X OVV@PLP B NDLPLD SHL
UH]XOWDWXV SDVWHE{WD- WRMH VORF QWL 8 MNDRPLXVNDXGD Y
GHQ®3 \UD PDAHVQLYV QHL SDYDNOMRUELN]SQDRDG | MXW\XNXPDV YL
YHQGLQWL & XJG\PR SURJUDP ALGU\DQLVEEB) RPRIVBRYDBDYLR V
SDYDVDU3® WLULDPLHML YL®XONRNI¥RDR QYEWHIMMON RRGR

“ UXGHQ3+ ALQMNLUWXPR WDUS YLGXWLQLANDL
QLD a4 XJG\PR SURJUDPRV-GNORYSBU $H$SWDWAEDY SDYDVDUL
PLPXV WLN SDYDVDULR VHVLpMEONE. QX{MR 362 UHNRPHQ

SD¥LQJVQLD VNDLpPLXV & XaVLiPLPXRVH SDYDVDU3® LU UXGHQ?3

7\ULPR UH]XOWDW® DSWDULPDV NJ LU .0, 2 MNIXWL UH]XOWD
ALDPH GDUEH EXYR JYLOG-HQDP®SHL B X UNHMWEL PNRRIWR LBFILQND af
PR *WDNRV Y\UHVQLR DPALDPXV &P-PYLDW QR WRPS R 6HQW LC
JLFLMDL EHL ¢]LQLDP DINIM\XXRL SODREGIWPBUHQJRVND HW DO
MDQW W\ULPR GXRPHQLV SDDNXNMRSDNDRGH L DNOWGL B MDA IRHWRL & N
iMLPR SURJUDPD WXU{MR WHIWUMR *V8BNRVNZLW LIYDDPPWWUD Wt
NIQR NRPSR]LFLMRY SRN\pLDPWPD SWYUHPRRUM|XWOWDWDL URGR
-DVLQVNL HW DO SDW Y LYK\ DQ INDDG/ 3Q B % D NHWREANDRUV Q
iMLPDV VXNHOLD SRILW\YLXV.M,@RANRPBRYLFALKMRY SR LNL
N\pLXV ALDPH W\ULPH QXVWDW\WDRMNDWLWLDRD MPHEXNRVQXVW
SR P{QHVLD WDLN\WRV SURJUD BR\R ROXPDXNM R DWY RADIMMW H E | W D
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PLW\ERV 3SURPLDPV LU ¢(]JLQLEPWBDNWLXXPXQJBPRQUIBP W VWL L
.0, NDVPHW YLV GLG{MD ODWKMHWOBEWWYHQVHVMLRDDPIHLDXV aPR!
has, 2009). V. V. Ramires ir kt. (2017),AW\U LAMLY\VW\PR EHL ¢]JLQLR DNW\YXP
GDXJLDX PHBWWD]LO QXVWDWNOMPGNRRWRDGED O\JLQLPDV \UD U
.0, .0, NI PWXUiMR .LWL WXI\WHRGLQDQW SDQD&DXV SREIGAL
DQWVYRUSDUED EXYR QXWHXKNL
PH EXYR QXVWDW\WDV SURFHQAWIDWRVLAUDLANRY ULHEDOLQ;V
NIiQR PDViV QHLJLDPDV SURF8JGW B BRRIQIRRYVEI\YHQGLQ!
OLHVRVLRV NIQR PDViV WHLJLD®DNDW \VBIUFGD O BRI WILQR -NRP SR
0 +DJQHU 'HUHQJRVNRV LU NWLDX MWKNUERHWRWMDW B VBDWVLANDL Q
QXVWDW\WDV VWDWLVWLANDLVXHLNEPM®IDYV SNJ S NIRR P . (
ULHEDODP PDViV SRN\WLV SURFPHQWDLWI @XRLHEDPOLQLY DXGLQ)
LNL * LU OLHVRVLRV NIQRNBDW{V SURFEDAMMRMIRY NiQR PDV
SRN\WLV QXR “ LNL WDLAND SDGLG{MR SURF S
9LVDPH SDVDXO\MH SURF VXDXJXNVUPBIMEBU\3RLMOR WHLIJLDPD X
MDUGR ¢]JLQLV DNW\YXPDV QWD SDND\QNYPDR MNMEA MWDL-APRQL
SDG{WD DSVLVDXJRWL QXR -Oj®XIQLBDYDMD UURS D HVUMRWMH ¢ NDG
Q SVLFKLQ LU VRFLDOLQ VYXIG\PW SURJHDRD WXWKBPBHML S
BWHYHQV 5LOH\ %XO 3DBRCSBDWIEKD LARL M QBIMYIODKHORNR G D X JL
RUJDQL]DFLMRV :+2 U H N RPYHGHIDWF IV VAERRB MRV X GDXJLDX
SHU GLHQ WXUL3QXHOWLD aLsuRitomisUdierris.
QXVWDW\WD NDG SUDG{MXV-3J\YHQGLQWL & SURJUDP WL
ULDPLHML YLGXWLQLANDILAIS®IINVVDIYPEWESQ®X MR
QLD LU SDVLHNj 362 UHNRPHQG BEDMBHYLRLHURGHQV ¥HMNLMWR M B
W\ULPDV EXYR SDV\YHVQLV-LEHUNPLRED Q]HQRFPHDQ\'GVDMF’@SWBNR

MD WUINRLQJIVQLD *DXWL UHinb%@wm ;W\YL'-F%‘HLQRNLYLW\ ex L
w

NLWD PRNVOLQLQND $GDANHY QM b v 712Uk IGH A DO HH U
| XOWDWXYV NDG SDYDVDU?® WL hwHRMRS ¢ |2 ZZLAA PN MOV KR BMY *x L
GLGHVQLYV QHL UXGHQ3® 7LULDBRPIGMDLAHYBYHA®ENAMHEEGR UH

]XOWDWDL UXGHQ:® URGR NDG- YN@HWH_HQQWPELD*)H‘DQMNQ@IQEG +XPD
¢]LQLV DNW\YXPDV \UD QHSDNUQ‘NEWD’S\VV[W'\'/%WWPSPD X' XLGH IRL

NLWBD PRNVOLQLQND W\ULPX % ‘?%% LL NSy

DP&LDXV 4PRQLD ¢]JLQLV DNWEEE \gﬁém

PHQGDFLQLD QRUPD 9DO|—QW40Ek|\)QKR@@Ué(XB\@|LLWQQV WD 5 LOH\ /

nauskas, 2012). 'RUOGZLGH WUHQGYV LQ LQVXI¢FLHQW
,ADQDOL]DYXV ¢]JLQLR DNW\Y XPWRRUR G DN ®RROH G IQPWPLRLY Rl

LU & SURJUDPRYV 3J\YHQGLQLPVR(LGYL"H\Q§1PVV_K/ Tk O RSHH PP \W.EPICS B R

NDG &LDXULHWLANRMR {MLRR_X4 s/;zé gm%%b R WHILLED

PRV 3WDNRV Y\UHVQLR DPaLD;(EyJ@ BOMo X\ VNL -
W\YXPXL 7RPLV GLHQRPLV -NDGD Y|\|N|6\)\/\NLRaL1BQ)@@|__|i:-|V\bI.034\||_QJ DQG
NRMR iMLPR XA&VL{PLPDL WLUISDRDW®V RQEVRREWOKKRDY DQG OLS
EXYR GLGHVQLYVY SDOVJLQWL VRONRBHRHLBREWHORPIDXVROPHZRPHQ
PIVD UH]XOWDWDL DWLWLQNDQﬁQ\W/@)QWRE’JLNﬂﬁ LRAYDHGBRERPK USURVS

K\ HW DO NDG GDXJLDX & (%FE E %R\? %5\&:%{/ P DNDN,
PLV GLHQRPLV NDGD Y\NGDYR, ¥R kNgH IM/{,LLF s \ DOG VXU
7\ULPR ULERWKPRLGDO\YLD \L/P¥6h \k | EPOYARGRD Q RR 8 U B DBIQULALIQ H

QHGLGHO; 1RUV LQGLYLGXDOIV SRN\pLDL \SDp NIQR
NRPSRJLFLMRY URGLNOLD © XN \ADDAW WAL WDkﬁLREEKDW\QJLPSRWLMR /

]XOWDWXV DSGRURMDQW VW DRRYAAVANTRE LH s a RWHRWM (R BR U
LPWLHYV UHLN&APLQJD VNLuWX%%O%WBW@Q&PWWDDHPﬁféF‘é[Y‘WDLC
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DQG WKH EORRG ARZ LQ ORZHU H[WBEBRDWEHVOLQ6BRGHK O ZRPHQ OLZLHF
-RXUQDO RI +XPDQ .AQHWLFV /JLQHN 3 $QDSRMWHUPXQG (IIHFW RI C
8. ILHWXYRV VWDWLVWLNRV3MGHEBQUWHERANQWDGLF ZDONLQJ WUDLQLQJ RQ
APRQ{¥ULHLJD SHUKWQ@WBH UZZZW W Y\ QJIRYVOAMVOMPHQW RI WKH TXDOLW\ RI
QHZV YLHZ "LG SUHPHQR S DX\ DO @QRBDX]DOQW

9. ODWKHUV & 6WHYHQV * ODVFBHB@KRWOOL ) /D &DYD 9 6HUSH
*OREDO +HDOWK 5LVNV PRUWDGLMWFWXBGHRU®RLF GDWVHRYH RQ DQWKU
DWWULEXWDEOH WR 3AHOHBW HH B BLEpRUDBEQWMN LQ ZRPHQ ZLWKsMM\SEBFHGLD
KWWS 727ZZ ZKR LQW KHDOWKL Q88RRUMWREDABEXUGHQBGLVHDVH
*OREDO+HDOWK5LV.NVBUHSRUWBIXB®SBUOLQJ 3 % +RZDUG 9%RZHQ 'XQV
10.0XUSK\ 0 + OXUWDJK ( 0 %RNH2D® 56/FRPRBQEDWLRQV IRU 3K\VLF
/ * 1HYLOO $ O 7KH HIIHF WORSIHD ZRXIOMYWH EHDWH®WHUQHW KW\
ZDONLQJ SURJUDPPH RQ FDUGLRYPRGWOIDRW ULVENPM QK SUHYLRXVO\
VHGHQWDU\ FLY%I0@ $XBUDRWWDOWKRNHOLHQ] 9 YyHVQDLWLHQ; 9 -

A iMLPR SRYHLNLV Y\UHVQLRMR DPALD]
11.21'RQRYDQ 5 .HQQHG\ 1 S PRVKj U XEPHEINP DY VRSROGV DY .1QR AXOWIUI
RI WZRSHUVSHFWLYHYV RQ D 1RUGLI. ZDOMVIQUPBD Y HGVODPNDQO dRJHUV 0
SURJUDPPH DPRQJ SHRSQMDELWK®®DQIRMNXL WL V. R&]XPU XV H (IITHFWV RI
SHKDELQLWDWLRG 1RUGLF ZDONLQJ FRPSDUHG WR FRQYHQ
12.21¢ FH RI 'LVHDVH 3UHYHQWLRQ EDYGE GKYIIDDOWKY BQURP R PWHLLRFQ-REX RQDONRIH

3K\WLFDO $BWHYLWSHU LQWH UQFRW WK VBWISNQ FAZR)QUIE-2B0G L FL Q H

KHDOWK\SHRSOH JRY WRSLFV2R BEMOILFQWLNOHWH QYRS LFOBBKYXREODLBIQ; 5 .
DFWLYLW\ JLHWXYRV J\YHQWRMD ¢]LQLV DNW\YX
13.3DUN 6 ' <X 6 + 7KH HIhi¢ed LKIX RRUQ®LY BYQiELMD WD

JHQHUDO ZDONLQJ RQ GHSUHVVLRQZ.OGLVRUGHU. BDWWLHQ& V.| G EISKRIHEY BV R Q P
VOHHS DQG ERGERFRRSRVRWBRQYLPQG DRMQUDWHUP HITHFWV RI 1IRUGLF ZDC
6FLHQFH A IXQFWLRQDO PRELOLW\ PXVFOH VWUHQ
14 3HOOHJULQL % 3H\Up 7DUWDURPIR QAN $ X GFIOSBIDUR OFKRP P& QLW OLYLQJ
%RUWRODQ / %DFFKL+ (6 FIKHDQOEH PDVHEH O 1BW L M WHDG S HKUWIWDSV HUOMHQFEL C
([ISORULQJ PXVFOH DFWLYDWIHR® GRY LSXEPRIBGLF ZDONLQJ
D FRPSDULVRQ EHWZHHQ &RQYHQ®MIZE@R2O RDQE). RBBO O\ YBQXVQD aPRQLD
3/R6 2,1( A DNW\YXPDV LU VYHLNDWD OHWRGLQj
15.5DPLUHV 9 9 "HKUPHLVWHU VYNKBUWB | KRVMXRPHQijV VYHLNDWRYV SU
*DOOLDQR / (NHOXQG 8 %UDJHUKQJILRK®VDRUGD GBLIOYWRULDPV LU \Y
(2017).3K\VLFDO DFWLYLW\ OHYHOV REGXNKRQRHOR\PX\D VEOMHH G DWRYIPRNI\PR L
ROGHU DGXOWYV D SRSXODWLRQ Ednidsc VWXG\ LQ D 6RXWKHUQ FLW\ RI
%UDIDWHUQDWLRQDO -RXUQDO RI2%HRDYLRUDMRERW ULMHARRP BQGDWLRQV
SK\WVLFDO ®FEWLYLWA DFWLYLW\3RUHLHD BMKW QYW HWDGHBW ZKR
LULVY ELWVWUHDP . BH

125',& :$/.,1* ,03%$&7 21 2/'(5 $'8/76p %2'< &20326,7,21 $1' 3+<6,&%/ $&7,

BURI 'U $VWD &D %NDmXDN% BEHYDNLDV 8UY D N\V
.ODLS{GD 8QWHWADLWLVWULFW OXQLFLSDOLW\

6800%$5<

7KLY SDSHU DQDO\]HV WKH LPSDFW RI 1RUGLF ZDONLQJ RQ ERG\ |
7KH DLP RI WKLV VWXG\ ZzDV WR DQDO\]H WKH HIITHFWV Rl 1RUGLF =
LQ ROGHU bGXowyv ,Q RUGHU WR DFKLHYH WKH REMHFWLYH WKH
FRPSRVLWLRQ ZHUH GH¢{QHG LQ WKLV SDSHU DV ZHOO DV WKHLU
WRZDUGV SK\VLFDO DFWLYLW\ SK\VLFDO DFWLYLW\ OHYHO ERG\ F
SURJUDP XVLQJ WKH 1RUGLF ZDONLQJ FODVVHV ZDV SUHSDUHG 71
ILWKXDQLD 6XEMHFWY UDQJHG LQ DJH IURP WR \HDUV :

%RG\ FRPSRVLWLRQ ZzDV PHDVXUHG XVLQJ ERG\ FRPSRVLWLRQ DQTI
$FWL*UDSK Z2*7 ; %7 OHDVXUHPHQWYV ZHUH FRQGXFWHG DW WKH EH
GHVFULSWLYH VWDWLVWLFV ZDV FRQGXFWHG XVLQJ WKH PHWKRG
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VWDQGDUG GHYLDWLRQV SHUFHQWDJH YDOXHV :LOFR[RQ WHVW 7
ZHUH FRQVLGHUHG VWDWLVWLFDOWWDVZHQH;PQQO\]|HHFIVIQJ VWDW
SURJUDP 6366 6WDWLVWLFDO 3DFNDJH IRU 6RFLDO 6FLHQFHV YHU'
package.

1RUGLF ZDONLQJ WUDLQLQJ SURJUDPPH KDG D SRVLWLYH LPSDF
JURXS $QWKURSRPHWULF LQGLFDWRUV RI WKH WDUJHWNWUWURXS GH

%0, GHFUHDVHG E NJ ERG\ IDW GHFUHDVH®JE\SDQ DYH OMNIH

ERG\ PDVV SHUFHQWDJH LQFUHDVHG E\ SHUFHQW S

,PSOHPHQWDWLRQ RI 1IRUGLF ZDONLQJ WUDLQLQJ SURJUDPPH VK
ROGHU DGXOWV ,Q VSULQJ VHVVLRQ ZKHQ WKH HGXFDWLRQ SURJL
GXULQJ 1RUGLF ZDONLQJ GD\V DQG LQ WKH DXWXPQ VHVVLRQ #

.H\ZRUGYX\VLFDO DFWLYLW\ 1RUGLF ZDONLQJ ERG\ FRPSRVLWLRQ

$VWD ADUNDXVNLHQj
.ODLS{GRV XQLYHUVLWHWDYV
BHGDJRJLNRV IDNXOWHWDYV
.JQR NXOWIURV NDWHGUD

6 1jULHV J 17 .ODLS{GD
ORE

(O S DVWD VDUNDXVNLHQH#NX OW

*DXWD
SDWYLUWLQWD
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Summary

7RGD\ LW LV D ZHOO HVWDEOLVKHG IDFW WKDW VFLHQWL,FDOO\ VXE
PLFUR DQG SKDUPDFRQXWULHQWYV LV FDSDEOH RI RSWLPL]LQJ KXPDC
JHQHUDO DQG VSHFLDO HQGXUDQFH LQ SURIHVVLRQDO KLJKO\ VNLOOF
WR SURYLGLQJ DWKOHWH ERG\ ZLWK WKH PDLQ VXEVWDQFHY DQG HQHI
FRQVLGHUVY WKH UROH WKH SODFH WKH YDOLGLW\ DQG WKH HI¢{FLHQ
preparation on the basis of March 2018 the IOC Consensus statement on dietary supplements usage by elite athletes
which has become the main regulatory document for specialists of sports medicine and nutritiology. The Consensus
KDV IRUPXODWHG WKH FRQFHSW RI HUJRJHQLF QXWULWLRORJLFDO PH
SUHSDUDWLRQ SKDUPDFRORJLFDO VXSSRUW LQ (XURSHDQ FRXQWULHYV
KLIJIKOLIJKWY WKH GHYHORSPHQW RI VSRUWY QXWULWLRORJ\ DV D VFLLE
%DVHG RQ WKH &RQVHQVXV SURYLVLRQV PDLQ FODVVHVIRQEWHWQDC
IRRG IRRG HQULFKHG ZLWK DGGLWLRQDO QXWULHQWY RU FRPSRQHQW
IRUPXODWHG FRPSRXQGY DQG VSRUWY QXWULWLRQ IRU SURYLGLQJ HQ
IRRG IRU QXWULWLRQDO VXSSRUW LQ VSRUW LOQGLYLGXDO QXWULH(
RU FRQFHQWUDWHG IRUPV PXOWL FRPSRQHQW SURGXFWV FRQWDLC
intended use.

,Q DGGLWLRQ WKH PDLQ PRUH KLJKO\ VSHFLDOL]HG JURXSV RI GLH
RI WKHLU UHSUHVHQWDWLYHV WKH IXQGDPHQWDO GLIIHUHQFHV EHW
SUHSDUDWLRQV KDYH EHHQ IRUPXODWHG WKXV HQDEOLQJ UHDVRQDE
VWUXFWXUDO UHRUJDQL]DWLRQV LQ WKH ERG\ RI DWKOHWH ZKHQ LW
characteristics.

7KH DUWLFOH HPSKDVL]HV WKDW WKH SUREOHP RI GLHWDU\ VXSSOHP
DQG LQIRUPDWLRQDO QDWXUH IRFXVHV RQ WKH IRUPDWLRQ RI KROLV
UHTXLUHV KLJKO\ TXDOL¢{HG VSHFLDOLVWYV + VSRUWV QXWULWLRQLVYV
SUHSDUDWLRQ RI VXFK VSHFLDOLVWYV LQ WKH SRVW 6RYLHW VSDFH Z
VXSSOHPHQWYV LQ RUGHU WR LQFUHDVH WKH FRPSHWLWLYH SURFHVYV |
ZLWK SUHVHUYDWLRQ RI DWKOHWHVY KHDOWK

Keywords KLJKO\ VNLOOHG DWKOHWHY GLHWDU\ VXSSOHPHQWY HI¢FI
statement on dietary supplements.

Problem statement now (Burke, Cox, 2010; Burke, 2017; Garthe,
Today, everything related to the consumption dflaughan, 2018). Today it is a well-established

basic nutrients by athletes as a partof aregulardietob FW WKDW VFLHQWL¢FDOO\ VXE

additionally, in the form of dietary supplements (DSknd individualized usage of macro-, micro- and

UHIHUV WR WKH VSKHUH RI Q Hghavmagakiutrie s lisFcap&blerbQaptimiAing SuRBnw V

dietetics, which arose as a result of interpenetraticapacities, increasing muscle contraction strength,

of sports pharmacology principles and those gfeneral and special endurance in professional,

sports dietetics a little over 10 years ago (Martin &ighly skilled athletes. It is obvious that balanced

al., 2006; Burke, 2009) and is actively developingutrition is a key to providing athlete body with the
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main substances and energy necessary for the highir optimal ratios necessary to increase physical
level of motor activity (El Ghoch et al., 2018). work capacity, accelerate the processes of adaptation

At the present time, all aspects of dietary or di¢éd loads and the impact of negative environmental
supplements usage in sport, and in elite sport, abdeetors, intensify the body recovery processes.
all, are regulated by March 2018 the I0OC Consenstlibe necessity of expended energy replacement at
statement on the use of DS by elite athletes, white expense of increased energy value of nutrition
has become a regulatory document for a spodsose, which, in its turn, necessitated the creation of
physician and sports nutritionist. It represents apecialized nutrition for athletes, the development
expert opinion and recommendations of leadingf special products of high nutrition value, as well as
VSRUWY QXWULWLRQLVWYV D Qet onssHBidlogiCalwadlive, di€aryskgpleneh@)G R
sports medicine, based on a detailed analysis of th& important nutritiological factors of ergogenic
latest achievements of sports science (Maugharientation (Busquets-Cortés et al., 2016). Today,
et al.,, 2018). The Consensus has formulated thg no means all of the athletes understand the
concept of ergogenic nutritiological means that inorrectness of the choice of a balanced diet, but at
the future will allow to revise the system of sportghe same time everything that can give a competitive
preparation pharmacological support in Europeadvantage, including dietary supplements, seems
countries, bringing it closer to world standards. rather attractive for obtaining success. According

The strategic directions for realization of théo recent data (Garthe, Maughan, 2018), from 40
Consensus Provisions include stimulation db 100% of athletes usually take different dietary
physical work capacity and acceleration of recovesupplements or functional sport food that are
processes, preservation of athletes’ health with teX UUHQWO\ GH¢ ;QHG DV B:HUJRJF
rational and reasonable use of dietary supplemenBHDQV"~ GHSHQGLQJ RQ VSRUWYV
functional nutrition products and individuallevel of competition and the validity of the usage of
nutrients. basic nutrients. However, intake of nutrients in the

The earlier inextricable connection betweeform of dietary supplements by an athlete without
dietary supplements and preparations created I XWULWLRQDO GH¢{¢FLHQF\ PD\ QR
VSHFL¢F JRDOV RI FOLQLFDO WK IFFRREHWRWQ &HQRAMW MYDLNWH H I ¢
LOQWR FRQVLGHUDWLRQ LQ W KeHdetrinerEal Rffedt SriRtheVWdidek Bf piiysic@l Rl Q J
fundamental features of the latter: they do not takeX QFWLRQDO ¢WQHVV SV\FKRORJL
into account the peculiarities of the body metabolisand his/her health and quality of life.
during intensive physical loads, have a limited range In view of the aforesaid, thabjective of the given
of application (nosology) and are not adaptedtothd HYLHZ RI VFLHQWL¢ ¢F DQG PHWK
features of athlete preparation periods. Keeping was the formation of modern ideas about dietary
mind organizational and technological breakthrougsupplements as an integral part of sports preparation
LQ WKH ¢HOG RI FUHDWLQJ @EdtoVWiX&yicalduopbrHon th&khasiy & BRaplying
that has occurred during the last decade, one ntag I0C-2018 Consensus Provisions.
state that today’s dietary supplements are created
VSHFL{FDOO\ IRU ORDG FRQG XNURLQ VG HRVWHIQS WILVRK) DRFR PR H U
for energy supply mechanisms, make allowance fdietary supplements for sport
all metabolic features of the body during intensive The methods of motor activity nutritiological
physical loads, have a wide range of application asdpport should take into account specialization
are able to “close” almost all metabolic roughspot® QG TXDOL FDWLRQ RI DWKOHW)]
in maintaining homeostatic balance in the body @fge characteristics, and be applied depending on
athlete in accordance with the energy orientatiotraining period and the direction of loads. Due to
training load density and volume in the dynamics amprovement and tightening of doping control, it
annual preparation macrocycle. is extremely important that dietary supplements

Identifying metabolic peculiarities in the procesgand sport food) widely used in sport do not contain
of nutrients assimilation at the cellular and subcellulaubstances included in WADA Prohibited list, while
levels has allowed to determine the athlete’s neepi®viding a pronounced ergogenic effect. Naturally,
for individual components of the diet, to establism elite sport, athletes can use dietary supplements
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at their own peril and risk, but this can lead to asodium bicarbonate and citrate that supports

unexpected negative impact on their competitiMeuffering properties of muscles. According to this

DFWLYLW\ HI(FLHQF\ DQG VXVOBMOVLRODWIRPQV KRUWRIRHYV DQG

a long time. In this regard, a broad discussion dfeir presence (i.e., prohibited substances) were

medical, physiological, cultural and ethical issueferred to the second class of DSs (Hoffman et al.,

may be required to ensure that the athlete has the 7R D FHUWDLQ H[WHQW WKL

information necessary to make an informed choid®come a prerequisite for the formation of today’s

of these or those dietary supplements or functiomakews on the role and place of DSs in the practice of

food with a pronounced ergogenic effect (Dmitrievsports training.

Gunina, 2018a, b). In the 10C-2018 Consensus, based on the main
According to the Consensus Provisions DSsbjective of the application and interests of athlete

include: 1) functional food, food enriched withpreparation practice, dietary supplements are

additional nutrients or components, different frondivided into several groups:

the usual nutrient composition (for instance, food 'LHWDU\ VXSSOHPHQWYV IRU

with increased vitamin and/or mineral conten) WUHDWPHQW RI QXWé&yLiHoaieé GHy¢

2) specially formulated compounds and sporyzreparation of vitamin D, iron and calcium

nutrition for providing energy and nutrientsinamore 6 FDUDPHOOD HW DO ,Q VRPI

convenient form than regular food for nutritionalodine, folates, cyanocobalamine are also included

support in general population (for instance, readya this group, although they are of no importance

to-use mixed liquid meals) to be used in sport from the angle of sports practice.

sports drinks, gels, products of “sport-bar” category; 'LHWDU\ VXSSOHPHQWYVY VSR

3) individual nutrients and other food componentS URYLGH HQHUJ\ D Q Thef Ddiuddr Q X W |

or plant products in isolated or concentrated formenergy drinks, sports gels, proteins, gainers, ready-

4) multi-component products containing variouso-drinks (RTD), sport drinks and some other

combinations of substances with a certain intendéatms of supplements. The choice and preference

use. RI VSHFL¢{F IRUPV DUH EDVHG RQ
Ten years ago, in the practice of trainindpasic diet, individual characteristics of the athlete,

$PHULFDQ DWKOHWHY D FO Dhé\resylsDoih-BeQth ZiedicaDeRdrnddiiohGthe

according to which all DSs were divided into onlycontent of training and competitive plans, as well

WZR FODVVHV TXRWHG LQ 30d3WRaphiadoeconomic/ Katorale Vidy e \price/

GH¢QHG DV 3IRRG IRU G LH @ffetticzhkbsdrAtie BINQ S\compaaivednQyisiQ df the

one or more of the following dietary ingredients: EHQH;WV DV FRPSDUHG WR UHJXC
— vitamins; calorie diet (Kreider, 2016).

— minerals; 3. Dietary supplements directly increasing

— herbs and other plants; SK\VLFDO dW Q Hitérvational  expert

— amino acids; community refers to this group caffeine, creatine (in

— dietary substances for human usage to be added form of creatine monohydrate) (Rawson et al.,

to the diet in order to increase total dietary valu€018; Santesteban Moriones, Ibanez Santos, 2017),
FRQFHQWUDWHY PHWDEROLWHWUIBWPSR QVRGLXRENWDQERWYDW
extracts or combinations with other above listedn a provisional basis (Blancquaert et al., 2015;
ingredients”. Burke, 2017). Doses and patterns of these dietary
These included products intended for thesupplements usage should be based on a rigorous
systematic diet of athletes, which could not b& FLHQWL¢F HYLGHQFH EDVH LQ W
considered as ordinary food and completely replac RW LQFOXGHG LQ WKH 3URKLEL)\
the diet. Special emphasis was laid on essentialamifdQ DGGLWLRQDO JXDUDQWHH RI
DFLGV K\GUR[\ PHWK\O E XWofUdi&riy supplerrientd EhRtOimprdde Rahysical

the essential amino acid leucine producing anabolicgW QHVY LV WKH UHVXOWY Rl WKF
and lipolytic effect, L-carnitine based supplementasn athlete in the process of nutritional training in

and creatine-containing products. High prioritghe context of imitating competition conditions.

ZDV JLYHQ WR WKH V\VWHP Dietéary stigpleRets of Eh3 QrQuip @dth be referred

I+
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to ergogenic nutritiological means necessary favhich can and does lead to doping scandals
the athlete (Dmitriev, Gunina, 2018b). According t¢Campbell, 2016).
I. Garthe and R. J. Maughan (2018), “... these factors A variety of DSs as ergogenic nutritiological
are extremely important, since they increase timeeans, their high compatibility with foodstuffs,
total proportion of time spent directly on trainingallow the formation of highly individualized
DQG FRPSHWLWLRQ ZKLOH H €ifsciv® plo@amsWoK mitritivezntetabdlicFdupport
of physical loads”. This group, also known a$or functional and structural reorganizations in the
“immunoprotectors”, includes vitamins C, D,body of athletes with minor side effects and lack
E, probiotics, carbohydrates, bovine colostrumaof cross-interaction, which, in case of a rational
polyphenols, glutamine and its derivatives, zindraining process design, ensures high competitive
caffeine, echinacea and omega-3 PUFA (Marini eesult and helps to preserve athlete health. Absolute
al., 2011; Rawson et al., 2018). Not all of them havei@admissibility of the chaotic usage of dietary
VXI¢FLHQW HYLGHQFH EDVH Rsuppld@edtyy baded bnK prdrrotidndl] &clivhs) hikd
HI¢FDF\ 6WHYHQVRQ HW DO  non-spatiist @dvideUdHould KeHndtedR DifRitliev,
of such dietary supplements should be conscious a@dnina, 2018a).
reasonable to avoid the intake of useless means andrhe effects of most means and methods for
XQQHFHVVDU\ ¢ QDQFLDO H[S HQrkéttivh olsKdhubtsiRuigddlanaitikity, & &realized
2018 Consensus has formed the so-called “Decisidth\ DFWLYDWLQJ VSHFL¢{¢F DQG QI
making tree”. mechanisms and stimulating work capacity, general
'LHWDU\ VXSSOHPHQWYV WadpeclaRi padtieuaW\@dtohow, 201%5).YTHrough
SK\VLFDO DQG IX@ArvihkeRaDdetry WeQudag® of nutritiological ergogenic means, the
supplements do not provide a direct ergogen HFRYHU\ SURFHVVHYV FDQ EH VLJ!
effect, but improve general health indices, bodyhile strength, endurance, coordination abilities,
composition, tolerance of intensive workouts ands well as attention concentration and other mental
accelerate recovery from stress and injuries, redudearacteristics can be increased (Grandjean da
the severity of exercise-induced muscular dama@®osta et al., 2017). Therefore, in the light of the
(EIMD) and manifestations of delayed-onset muscl®C Consensus Provisions on the use of dietary

soreness (DOMS) (Sadeghi et al., 2018). supplements in elite athletes (Maughan et al., 2018),
one of the most important tasks of sports nutritiology

Unsolved problems of dietary supplements is not the treatment, but a mediated directional

usage in sport impact on the results of competitive activity through

However, despite widespread usage of DSs, tilW KH VXSSRUW RI D VLIQL¢,¢FDQW C
problem of their application in the practice of athletedinks that determine professional qualities of an
preparation has many unsolved theoretical, practicthlete, while maintaining his/her health and quality
DQG RUJDQL]DWLRQDO LVVXHVYIi2Q WKH ¢UVW KDQG '6V DUH
PDQXIDFWXUHG E\ QXPHURXV ¢(UPV PDQ\ RI ZKLFK
fail to ensure the production of quality product®©rganizational steps to ensure rational
due to their equipment and staff competence. Autrition and reasonable use of dietary
the same time, such giants as Optimum Nutritiosupplements in sport
Nutrend, Weider, BSN, Biotech, etc. strictly uphold Thus, even this compressed material shows most
standards for the production of medications (GMPGH¢ QLWHO\ WKH FRPSOH[LW\ DQ
whereas a product quality control is carried out, fmf considered problem. It becomes apparent that
instance, in the United States by the Federal Agendg Q O\ D WHDP RI KLJKO\ TXDOL¢F

On the second hand, the manufactures sblve it provided that a number of conditions
DSs sometimes fail to detail the composition a6 observed: availability of the opportunity to
supplements on the labels and introduce ingrediemisnduct comprehensive, versatile biomedical
that are prohibited for use in sport (psychostimulantsxaminations, including functional testing,
primarily sibutramine and methylheptanamineand competent interpretation of their results,
peptide hormones (growth hormone), anaboligresence of polymath experts able to combine an
designer steroids, such as tetrahydrogestrinonephderstanding of preparation process basics and
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QXWULWLRORJLFDO VXSSRUW WSHHALHGEWYU HTYVWKJ BX HF DPFFFEMN QM IR

IRU VSRUWY HYHQW DQG FRP SHuYlifd\and heaBh, vhediOsLg iisios, Hredt ipény of

preparation period (stage), energy direction of eadiseases, injuries and sports and medical pathology

VSHFL¢{F PHVRF\FOH DQG LQG4 Yhe Gired@ative Ko spDrisV\phlysidian Wird&ning

of the athlete. We have schematically presented thecess pharmacological support and the choice of

structure for achieving a high competitive result amedications for treatment of an athlete, if necessary,

follows (Fig.). as well as the solution of the problem of doping refer

to the area of focus of sports pharmacologist, whereas

the substantiation of energy and nutritiological

density of diets, their formation, correction in the

G\QDPLFV RI SUHSDUDWLRQ MX\V

DQG HI¢(¢FDF\ RI GLHWDU\ VXSSOH

HUJRJHQLF HI¢FLHQF\ DQG FRQWUL

of a certain general level of athlete’s health are

among the tasks to be solved by sports nutritiologist.

However, while the departments of higher medical

_ educational institutions in the post-Soviet space
somehow or other provide the necessary contingent

Fig. Managing and rgalizing links of nutritive-metabolic supporipf sports physicians, then the specialties of “sports

for athletes’ preparation

pharmacologist”, “sports nutritionist” do not even

HILVW LQ 2FFXSDWLRQDO &0ODVVL
As seen in the scheme, it is clear that, as shouBR QRW KDYH FHUWL¢{¢HG VSRUW\

be the case for any type of extra-training provisiosports nutritionists as neither medical institutions

of physical work capacity enhancement, the basis foain them.

any reasonable interventions in metabolic support is Directions for solving organizational problems

a rationally designed training process, the managiog nutritional and pharmacological ergogenic factor

link of which is only thecoach The athlete stands atusage in sport, and in elite sport, above all, should

the second level of the system. It is relative to his/hbe, in our opinion, focused on:

personal characteristic features and training process 6SHFL;FDWLRQ RI WKH 20\PSL

peculiarities at the given (certain) preparatiosports pharmacologists and nutritionists.

stage that the system of preparation nutritive and SBUHSDUDWLRQ RI VXI¢FLHQW C

metabolic support is arranged. This stage is formeédl UHVSHFWLYH SUR¢{OH DQG TXD

with account for all available data on the results aff higher educational institutions of physical culture

in-depth biomedical examination of an athlete ar@hd sport (sports nutriologists, masters, second

KLV KHU IXQFWLRQDO FKDU D Fhghttéduoatiom \anK high&r\ MedicBl @dycdfiehdl V V

E\ D KLIJKO\ TXDOL¢{HG VSRU WiustfuXonsspaitd pharindcdlogidt, Qd3ter©dursa).K H

system of nutritional and metabolic support of athlete 3. Provision of the national teams with these

preparation is realized, with constant correctiogpecialists able to fast-track the tasks set, and control

of the established program to support metabolitRU WKH HI(FLHQF\ RI WKHLU ZRLU

and structural reorganizations in the body, datavel of payment.

of individual tolerance/intolerance of individual 6XI¢FLHQW ¢ QDQFLQJ WKH QDWW

SURJUDP FRPSRQHQWYV DRiQi&e Lndcésddny fBrindaliZzationEof pharmacological and

and coachtogether under surveillance sports nutritiological support.

nutritiologist, which ultimately ensures safety and 5. The presence in the national Olympic team

KLIJK HI¢(FLHQF\ RI VXFK DQ L Qfd Specakd 0 biadi@nd rddeidrb BxBra-training
Unfortunately, in the post-Soviet space, thergogenic means and an organizational support

management of support for national teams anD OJRULWKP ¢QDQFHYV WKHLU L

individual elite athletes, children and youth spomdistribution; purchase: through whom or directly

remains at an extremely low level. Meanwhilefrom which companies or online stores, control for

the achievement of the competitive process higp YDLODELOLW\ RI DQWL GRSLQJ Ft
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Understanding that fast radical solution of Solution of this serious complex problem, which
these tasks in the modern realities of establishexdlsecond main issue in the structure of hierarchical
systems of managing sport and health proteciocBURYLVLRQ RI FRPSHWLWLYH DFYV
in the post-Soviet space is impossible, it seenadter the rational training process design (Esentaev,
reasonable to suggest alternative ways to solve tRi315), necessitates political willpower, conscious
task implemented in the short- and medium-terenderstanding of elite sport as one of the key factors
prospects, in particular: in country image formation on the international

1. Several activiies may be held withoustage and adequate funding this area at a level
DFFRXQWLQJ IRU VSRUWYV HYHYWWDWSHEODOFHVUQVXUH WKH VWDELO
— organization (together with government bodieH| ¢ FLHQW ZRUN

managing sport (ministry, committee, etc.) and

the National Olympic Committees) of lectureConclusion

courses for coaches and sports physicians of Therefore, chaotic at present, and thus, often

the best national teams on the fundamentals &fQHI ¢ FLHQW XVH RI GLHWDU\ VXS

sports dietetics lasting from 5 days; by clear framework. This allows forming a
— organization of interactive seminars within thetructured, reasonable and safe system for the use
context of these lecture courses. of these complex biologically active substances

2. The task solution may be different withn accordance with the tasks facing the athlete
DFFRXQW IRU VSRUWYV HYHQVdt ¥l pilepdfafiorD §dge. F BuieVénduwyh, Lch
organization of such courses and seminars on spagulation of nutritiological ergogenic stimulation
events, especially those that could bring the Olympiequires the formation of a training algorithm to
medals, by the Federations themselves. SURYLGH WKH 20\PSLF VSRUW ZL

In addition, there are certain organizationadpecialists in this complex area agxpects of the
GLI(GFXOWLHYV LQ SURYLGLQJstaxé\aprodriatel stepZ to\wesrganizeltReldyspeimHor
pharmacological and nutritiological means, whicproviding national teams with the means to treat
include: acute diseases and injuries in athletes as well as

,QVXI¢(¢FLHQW PDUNHW  Dépdodgenie hutritidobicd) Mdéahpmpe© H
modern means for acceleration of recovery and
stimulation of athletes’ work capacity. REFERENCES
IDFN RI XQL{HG &HQWUH W.RBlaoquagrk D, VEverpew, HIU Perakd. @V (2015).

necessary for sports preparation pharmacologlc%ffta alanine supplementation, muscle parnogine and
exercise performance.Current Opinion in Clinical

and nutritiological support (a kind of Sport_sNutrltlon and Metabolic Carel8 A GRL

preparation centre” pharmacy depot); ensuringco.0000000000000127
control over the work of such depot and legislatiop. Burke, L. M. (2017). Practical issues in evidence-based

provided absence of trading margins for the nationade of performance supplements: Supplement interactions,
Olympic teams. repeated use and individual responsggorts Medicine,

3. Lack of adequate funding athlete BG st SLOM 2000 Al y W%T IIE ] v o HSRU
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Summary
7KH DUWLFOH DQDO\WHV IXQFWLRQDO VWDWXV RI KLJKO\ VNLOOHG ¢

SUHSDUDWLRQ SURFHVV DQG DOVR SURYLGHY DQ LQWHJUDWHG DSSU
SUREOHP

9DULDWLRQ RI YROXPH DQG LQWHQVLW\ RI WUDLQLQJ ORDG LV FDX
DWKOHWHIVY RUJDQLVP ,QGLFDWRUV RI H{WHUQDO EUHDWK IXQFWLRQ
WUDLQLQJ ORDGV LQ VSRUWYV GXULQJ SUHSDUDWRU\ DV ZHOO DV FRP.
WKH DUWLFOH

*HQHWLF GLDJQRVWLFV LV WKH DGYDQFHG PHWKRG Rl DWKOHWH{V R
KDV DOORZHG REMHFWLYHO\ WR GH¢{QH SUHGLVSRVLWLRQ RI WKH DW
FUHDWHG IDYRXUDEOH FRQGLWLRQV IRU HIITHFWLYH IRUPDWLRQ RI WH

OHWKRGLFDO UHFRPPHQGDWLRQV SUHVHQWHG LQ WKH SXEOLFDWLF
ZKLOH WDNLQJ LQWR DFFRXQW WKHLU JHQHWLF PDUNHUV DQG IXQFWL
DQG DV FRQVLGHUHG LW LQAXHQFHV WUDLQLQJ DQG FRPSHWLWLYH S

WKH FKRVHQ VSRUW
Keywords: VSRUW [IXQFWLRQDO GLDJQRVWLFY KHUHGLWDU\ SUHGLVSRV

Introduction and social factors. Accounting of the current
Recently, the term of complex diagnosticstatus of athlete forms a basis for planning of the
of athletes’ readiness that forms a base for timext training sessions that is especially important
development of rational and effective principles anat the stage of pre-competitive preparation for the
methods of athletes’ training for the achievement girincipal competitions, at the stage of mid-mountain
high sport results in the competitions has beconpeeparation, at the stage of shock training, at the
actively used in elite sport. stage of enhancement of technical skills, etc., i.e.,
As a result of complex diagnostics, three status the case of trainings with large total amount,
types of athletes (Chmura, 2001; Jaskolska, 2008gh intensity or mental strength of loading. For the
Dehesselles, 2011; Aliyev et al., 2012; Guba, 2012 assessment of daily oscillations, current monitoring,
are selected: expressing in the present surveys, serves for the
7TKH ¢UVW W\SH RI VWD W& ofathet&K H ORQJ WKH
landmark, remaining for several weeks or months 3. The third type of status — operational status
such as ,sportswear" or status of fatigue, etc. TW KDW FKDQJHV XQGHU WKH LQAXH
change them, quite long periods are necessasgries ofexercises, combinations, adouble-side game,
These statuses shall match on time at certain stagés These statuses are easily transferred during one
of preparation. training occupation and are also connected to the
For the assessment of athlete’s readiness stathsnge of working capacity. The operational status
at the end of each stage, the control, expressedshall be considered when planning the intervals of
landmark comprehensive examination, shall ke rest of the game in the course of competitions.
exercised. The greatest informativity in the modern
2. The second type of status — leaking, whighrofessional sport about a status of readiness of
FKDQJHV XQGHU WKH LQAXHG®F Hthi&®é R@Padeni Uinnovadve Uils@umental
training sessions, depends on the level of competititechniques that are widely used in pedagogics,
ORDGLQJ DQG LV VXEMHFW WrRdidink Hbidla@yA X ktQdsyehdiolgyF OHe PdbangeF
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RI DWKOHWHIV RUJDQLVP Xd@@ihhinghdtameterQohplalde@sHihctiBhichanges
permanently progressing physical activity leads tof external respiration; genetic markers of athletes
a status of exhaustion that does not allow effectivelyere studied as well.
to perform competitive work (Januway, Travers, 2Q VSLURJUDP RI WKH KLJKO\ T
Walport, Capra, 1999; Sallers, Davies, 2012; Gubglayers, the following indices were evaluated: the
20129, respiration frequency (RF), the respiratory volume
Effective management of training process of59 WKH PLQXWH YROXPH RI UHVE
KLIKO\ TXDOL¢{HG DWKOHWH YV vital@apabitQdf IDngS(HFLYMNe maximB b comiHgs
by rational program of complex diagnostics ofRI OXQJV 0&/ WKH UHVHUYH YRC
athletes’ readiness, which undertakes the use (8/R), the expiratory reserve volume (ERV),
pedagogical, medico-biological and psychologicdhe respiration reserve (RR), the index of motion
techniques that allow quickly obtaining necessarY SHHG RI DLU ,06% WKH IRUFHG
LQIRUPDWLRQ RQ DWKOHWH YV fungs\m/GLX ¥e Rdlugm&\bQfbtde exiGalatiorDn 1
1993; Rogozkin et al., 2005; Solodkov, Sologulsecond (OFV1), the relation of volume of the forced
. XOLQHQNRY $ K P HW Rexhalation ifi @ k&ddivd td \te forced vital capacity
al., 2012; Guba, 2012). (OFV1/FZhEL), the average volume rate of air in
The obtained data serve as a model fohe middle of the forced exhalation between 25
methodological basis formation in case of result® Q G Rl )=K(/ 626K & WKH SF
and features interpretation of athlete’s response gpeed (PVS), the instantaneous volume speed at the
training and competitive loads. WLPH RI DQ HIKDODWLRQ RI R
,Q DWKOHWHV RI KLJK TXD O LtheF D3tahtBQous Ldllie) sp@ed/ dd G SiveLof H
mechanisms that allow increasing special andQ H[KDODWLRQ RI RI )=K(/ C
general endurance are created, but, at the same tithe, instantaneous volume speed at the time of an
functions of some systems, in particular, functioH[ KDODWLRQ RI RI )=K(/ 026
of external respiration can be broken; in turn, that Fitness level assessment with the use of the
results in lowering of sport results (Trainerstab denethod of heart rate variability registration has been
TSG 1899 Hoffenheim, 2009). FDUULHG RXW GXULQJ WKH DQDO\'
External respiration can quite limit the endurancégotball players of age 20—-30. Th&droup included
in contrary to a judgment that the general enduranté athletes of the main structure, thédroup was
is in direct dependence on oxygen transportirfgrmed from 12 people of youth structure.
ability of blood, cardio respiratory productivity, Shapiro-Ulna’s criterion was applied to check
power of systems of tissue respiration, a level oormality of distribution. As distribution of the
a vascularization of muscles as well as perfectionajority of VRS indicators differed from normal,
of the regulatory mechanisms, providing theisince processing of results was carried out by
adequate blood supply during an operating time. nonparametric methods. Quantitative parameters
Research objectivewas to study functional are presented in the form of median and by 10-90
VWDWXV RI KLIJIKO\ VNLOOHG SerberntlesvV LQ ¢YH D VLGH IRRWEDOO
(futsal) for the subsequent individualization of The molecular and genetic analysis of

preparation process. polymorphism of DNA estimates the options of genes,
causing individual differences in development and
Material and methods manifestation of phonotypical signs. Polymorphism

The research was conducted during 2016-2018BtI JHQHV RI $&( $&71 $03"’ %"
the basis of professional mini-football club “Norilsk+,) $ 0<) 1)$7& 33%5% 33%5*
Nickel”, which is the participant of the Russian33$5' 33$5*& $ 33$5*& % 333 5 7)%C
Football Championship; among teams, there atCP2, UCP3, VEGFA, and VEGFR2 are the most
6XSHUOHDJXHV KLIJKO\ VNLAARG:BbWEWHWHYD 0 8 HUQG
060. RI DJH IURP WR KDYH SDUWLFLSDWHG LQ
this research. The assessment of functional statudefsults and discussion
SURIHVVLRQDO ¢YH D VLGH IRRWEBOWS HRMW\NFDOW DW KQHW MAK B IVV I
carried out by the means of NS-Spiro that alloweehdured by the person, who is not training high-speed
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and force qualities or endurance, are characteristiaining process and its individualization as well as
to athlete’s organism. The achievement of a certalnQ WKH GH¢;QLWLRQ RI DQ RSWLPX
level of sport readiness, transferring of sharp armhalysis and assessment of a functional condition of
chronic exhaustion, and overtraining, caused kmardiovascular system of an athlete.
excess physical activities, is characteristic as well. Inanumber of the researches, executed in various
contingents of athletes, it was revealed that signs of
7D E O Hdepolarization disturbance as one of the implications
Indicators of external respiration function in professional of an acute or chronic overstrain of cardiovascular

mini-football players VI\VWHP KDG EHHQ WDSHG LQ RI
After As conducted researches have revealed,
Initial physical practically all analysed athletes had irregular heart
Parameter | indicators, (t?g'r:’l'% Conclusion rate. The dispersion of RR |_n_tervals in athletes_ of
% due game). % the main and youth compositions could be carried
due to a physiological norm. Values of the dispersion of
Y=+(/ e 102 112 The gain RR intervals less than 155 could be considered as a
ZHEL, | 99 96 of key low-variable rate.
OFV1, | 95 103 indicators High frequency of offset episodes of the driver of
FHK OV 92 when a rate in younger football players attracts attention.
FHK O V99 88 pﬁrfoirml'”g ,Q DWKOHWH YV and 29 groups/, Where
gc%i/\?itc;a;l the sudden lengthening of intervals of RR, which

VX1¢ FLHQWas not connected to the act of respiration, single

FHK O V103 114 reserve supraventricular extra-systole has been revealed.

opportunities| % H V L G H V™ drapp Vefféet episodes of the rate

of respiratoryl  driver as a multifocal rate were registered. Such

system. supraventricular violations of a rate as atrioventricular

dissociation, sinoatrial blockade, and supraventricular

Extreme exercise stresses limit physical activitgxtra-systole have not been registered.

due to the development of bronchial obstruction, As showed in the conducted researches, all

WKH FHOOXODU LQ¢OWUDW L Re@mpdneatyd RiQdpéctralPpowdr \irD higblt@indd K H

remodelling of respiratory tract. The augmentatioathletes were authentically above; at the same time,

of capacity of vascular capillary bed, rising oproportional increase in the indices, characterizing

viscosity of blood become perceptible and the timaoth sympathoadrenal activity and parasympathetic

of mucociliary clearance is extended; at the sasm@ HSDUWPHQW RI 916 ZDV REVH

WLPH WKH DXJPHQWDWLRQ R Ib&anéeRGinddpendeqteBulafiod QydtémXvas tHeJ

WKH PD[LPXP ORDGV LQ TXD O kestt@f thara&tiGetdoithbdbiatiOtesD GikdivetBs Wigk H

distress syndrome, the compression of vessels ofalues of reactivity of parasympathetic department

small circle of circulation — to the development ofRlI 916 DV ZHOO DV VLIQL¢FDQW LC

acute respiration. It forms the basis for remodellingharacterizing sympathoadrenal activity (LF/HF

of respiratory tract. there is a hypertrophy of and spectral power of a LF component).

respiratory maculation as well as the development 7TKXV LQ TXDOL¢{¢HG DWKOHWHYV

RI VXE HQGRWKHOLDO ¢ EURYV léfer t@eH@Ibhy fehtRres &t MaBHdbiRYIF Keak

wall elastics, ruptures of alveoli, occlusion ofate: higher activity of both parasympathetic and

pulmonary capillaries under the conditions ofympathetic department of VNS, total power of

mechanical and oxidative stress, and rising of tonusnge (TR) — more than 2500 ms2/Hz, balance of

of VNS sympathetic department, which become&E HSDUWPHQWYV RI %+& /) +) + UL

perceptible and leading to vasoconstriction andta 1.5. These three indices of spectral power (TP,

reduction of vascular bed. /) +) 9/) DUH WKH PRVW LQIRUPI
Prophylaxis of these states is a necessary p#ré assessment and interpretation of VRS indices.

RI RSHUDWLQJ FRQWURO LQ HOROWH VEBRIUQW DWK HRYQQRQPHH RIEYS5 LU

conducted researches. The crucial role in planniio§ a warm rate, it is possible to judge the current
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functional status of an organism. The relationof Lk/ *HQHV ZKLFK SURGXFWYV DUH VLJ

HF allows to describe the balance of departmentsof G\QDPLFV RI WKH ERGLHYV DQG V

916 9/) LQ \RXQJ SHRSOH Z KveisOuthr tove, & ddrditiéh\bf¥unbtion endothelia,

cerebral contribution to the ergotropy of structures DQG WKH V\VWHPV RI ¢EULOODW

in modulation of a warm rate. e *HQHV ZKLFK SURGXFWV DUH \

%RWK LQVXI¢FLHQW DQG HJF HystembHm&Kne/drétdzt@onD FW LY LW\
exerts the negative impact on organism and canbe*HQHYV ZKLFK SURGXFWV DUH VI
the cause of different pathological changes that are supply during physical activity, metabolism of
HVSHFLDOO\ VLIJQL¢{FDQW LQ JURZnh&aInRrigdtDiQdryaRiskil D \RXQJ
athlete. Under timely and adequate assessment of alrhe genetic predisposition to high-speed
status of athlete’s cardiovascular system, the level MW UHQJWK VSRUWY LV IDYRXUDEC
its functional reserve will allow correctly correlating(futsal). Genotypes combination of predisposition to
possibilities of children’s organism to develop in tha training of endurance is also a positive factor in
mode of effective training and competitive proceshie achievement of high sports result.
and will be able to execute health saving function. In the analysis of DNA polymorphisms of

SUHVHQWO\ LQ WKH FRQGLWWK® VTRIDIDQ 4 G/ HDQWKLQ IHF YW VRRI RR D
technologies of sport, the problem of early orientatiastructure, individual genotypes, having options
and selection of athletes draws attention of spdglleles) of genes, promoting realization of the
VFLHQWLVWY ZKR VHW VSHF LglHetB lnMhisFspott SpevialR ativn Kaldnd) wWitD thy D Q \
forecast of high achievements. Intensive spoalleles, creating risk of manifestation of pathological
activities, inappropriate to genetic predispositiononditions of cardiovascular system, have been
of the person, can cause irreparable harm to heakistablished.

Creating a choice of sport specialization, taking 7KH PDMRULW\ RI VXUYH\HG DWK

into account genetic predisposition of the persopredisposition to indicators of speed/force and

not only to execution of different loads but also asndurance in their sport specialization.

a possibility of organism to support homeostasis, to DNA polymorphisms, creating risk for the

avoid maladaptation and development of pathologicdévelopment of multifactorial pathology, are limiting

statuses, are considered as expedient. The conepicess and duration of preservation of high training

of selection shall provide the use of health savirgnd game rates. The existence of such polymorphism

technologies in sport activities, consideringloes not demand application of any measures,

early determination of genetic polymorphisms dimiting sports career: in a complex genotype of the
predisposition to high physical activity in sportperson, there are sequences of DNA compensating
taking into account type of power supply of physicé&hegative” genes. However, extreme and inadequate
activity as well as timely prediction of developingohysical activities as well as overtraining can

risk of pathological violations of organism hinderingoromote higher risks of cardiovascular system

execution of intensive physical activities. pathology (including a syndrome of sudden death).

In this regard, the development of adequala this regard, the existence of polymorphisms,
choice, for example, loads on the basis of genetadverse for sports, demands more attentive and
predisposition to different activities in early stage direquent medical examination, operating control
sports career, and also correction of training procesfsthe state of health, and reserve opportunities of
LQ ODWHU VWDJHV WDNLQJ LcaMidRafordr Byxt@W VSHFL¢{F IHDWXUHYV
of an organism, are one of the most important On this basis, molecular and genetic diagnostics
problems of the modern science. in sport has to be applied with the use of maximum

Four general groups of genes, according twumber of markers, additionally to already existing
importance degree for the development of chronghonotypical tests, used within physical education.
pathology, are of fered for studying: The results, received during the researches,

e *HQHYV ZKLFK SURGXFWV GHRROVVEUDWHHVXREFLHQW LQYRO
detoxication of xenobiotics, antioxidantgenes, where each makes only a small contribution
protection, and cellular protection against thto the general development of physical qualities of
LQAXHQFH RI DGYHUVH IDFWRWpstsethh WKH HQYLURQPHQW



An important point of raising a selection fortheLQFUHDVH LQ ¢ WQHVV RI SOD\HUYV
HI¢FLHQF\ RI GLIITHUHQW W\SyéattBihing&§BeJW LQ FKLOGUHQ
conditions the analysis of genetic markers of the S HVXOWYVY Rl UHVHDUFKHV FRQ
most trained physical qualities: general endurancenclusions by experts (Dehesselles, 2011; Aliyev,
and dexterity. $QGUHHY *XED WKDW GHPRQV

In the course of long-term training, indicators obf planning and management of training process,
rate are enlarged by 1.5-2 times, quality of force caused by complex control of the functional status of
by 1.5-4 times, and quality of endurance — bprofessional athletes, creating favourable conditions
10 times at the expense of a wide range of adapfied further sport skills increase and achievement of
mechanisms. high sports results in competitive activity.

Since the majority of sports selection of athletes
is made by trainers on the basis of physic&onclusion
training at the time of selection, the investigation Carried-out monitoring of indicators of external
of particular potential opportunities of high sportespiration function reveals slight heart rate
results achievement in the future becomes vewariability as well as the divergence of reactions
GLI¢FEXOW ,Q VXFK VLW XDW L RdDredpifdtdri QadtUthve BUDoQorkitin€wousLsysieéd,G E
FODUL¢{(FDWLRQ RI JHQHWLF S and ®&daVcBIRIgrlad Ihenqgrd faddols. DWKOHWH V
performance of various exercise stresses. The use ofThe orientation of processes on adaptation and
methods, taking into account genetic predispositiarsing oxygen of transport function in the conditions
on certain genetic markers, opens real opportunitigdl VXE PD[LPDO ORDG XQGHUJRHYV
for differentiated approach to the organization anof examined athletes that can lead to realization of
carrying out athletes’ training process. WKH OLPLWLQJ LQAXHQFH RI EURQ

On this basis, molecular and genetic diagnostitypersecretion of slime on entering of oxygen in
in sport has to be applied with the use of maximualveoli and, in the turn, on mediating depression of
number of markers in addition to already existinghysical work capacity.
phonotypical tests, used within biomedical support The genetic analysis of polymorphisms of
of physical education. KLIKO\ VNLOOHG DWKOHWHYV LQ ¢)

As preventive action an intensifying aluminouslemonstrates that high-class players have high-speed
and vitamin mineral component is desirableand power abilities, and also, on the high level, there
the use of antihypoxant (succinct acid, Ql@re indicators of the development of coordination
coenzyme, cytochrome C) during the period dbilities, providing effective participation in game
special preparation as well as during competitivactivity.
period; regulators of lipid exchange — during Dynamic monitoring of training process, in
the preparatory period (a L-carnation, Aceturthe assessment of complex of indicators, allows
lipoicum), antioxidants — during the competitivgperceiving and correcting the factors, limiting
SHULRG YLWDPLQV $ & ( % sport&WotkRy\CapQcity athb &arlR dt&y&as well as
landmark medical control is recommended (1 timearrying out an early diagnostic and pharmacological
in 3 months). intervention.

The conducted researches allow noting that
indicators of function of external respiration and REFERENCES
cardiovascular system in highly skilled professionals Akhmetoy, I. 1. (2009).0ROHFXODU *HQHWLFV

Rl ¢YH D VLGH IRRWEDOO IXW®BBIVEEIHRG BB OAWYS AERPW S

caused by the training load, applied in the cour%LA(gyLE\lg FmE‘ GI [“’A/A;grﬂe@e\;’dlzsé ZN" GGSt\)(aI’_ |\_|/V\|/D éZS()lel).jWV

of year-round training process. These data age Chmura, J. (2001)6]\ENRVF Z SLOWW QR]QF

FRQ¢UPHG E\ UHVXOWYV RI OHD_@\WQQLI#[.éHLjV\}V LQ WKH ¢HOG RI

sports physiology and medicine (Solodkov, SologuB, Dehesselles, T. (201120 LODQ]JLHUXQJ XQG /L]F
$NKPHWRY WKXV LW FFRQR U FCHBRQBENQIgof@ng und UEFA

of planning training loads, taking into accounfinancial Fair Play. Ausgewahlte Themen - ein kritischer

the indicators of function of external respirationg"| UJOHLFK $XADJH 1RPRV %DGHQ %

and activity of cardiovascular system, providing
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5. Guba, V. P. (2012), QWHJUDOQ\HYV OLSIcE@OD/MHD\RI&GSRUWYV ,PPXQRORJLFDO

WUDLQLQJ DVVHVVPHQW D.QIGP | RUHFDYRMH\NQ L QPIBWXEBVR J\

/1$0%('7 $FDGHPLF 3XEOLVKLQJ 18 Rogozkin, V. A. Astratenkova, |. V., Druzhevskaya, A.

6. Guba, V. P. (2012). 2VQRY\JV OLS PRI HW DWWV *HQHV PDUNHUV RI SUH

SUHSDUDWLRQ DVVHVVPHQW D @@ed dritl poive DSpts 7CHR BPHW KRB GMWMWDFWLFH F

PRUIRELRPHNKDQLFKHWYRYVFR 23S URRDYIRHNRLAH

Sports, 384 p. 12.Sallers, S., Davies, S. (20122UDQLHUHQ XP ]1X O
-DQXzD\ &K 7UDYHUV 3 'DOSRIIMA OB Q &XPUDOX -3KHAADICBND@HUODJ 0

(1999). , PPXQRELRORJ\ WKH ,PPXQH X\ BHDPOODQVYBROYXK DRG

Disease4" HG &XUUHQW %LRORJ\ /I WG13.6RORGNRY $ 6 6RORJXE ( %

8. Jaskolska, A., Jaskolski, A. (20083.RGVWDZ\ ¢ imRi@RYIZKH *HQHUDO 6SRUWY. thdH WH]

Z\WLONX ¢J\FIQHJR ] ]DU\WHPAWAMRO BIQE FEGRIMIHNIDO 0 20\PSLD 3UHV\
.DWRZLFH + 14.Trainerstab der TSG 1899 Hoffenheim (200Bje

9. . XOLQHQNRY 23KlDUPDFRORJLFDGQGHWO® OLFFKNNKH. W HQWZLFNHOQ )XV VI
$WKOHWH &RUUHFWLRQ RI WKH | BHIipk& Spartvdrlagl, #0+50.) 6 SRUWYV 5HVXOW
ORVFRZ 6RYHWVN\ 6SRUW ]
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ALUGLHV LU NUDXMDJ\VOLD VLVWHPRYV
VYHLNDWRY VWLSULQLPR SUDW\ERVH W
GLGHOLR LOQWHQV\YXPR LQWHUYDC

$LQD .UDYpINDXMED V2 9BOLpUDVWLOD 3RC
ILHWXYRV VSRUWR XQLYHUVLWHWDW 6SRL
ILHWXYRYVY VYHLNDWRY PRNVODBD2XQLYF

6DQWUDXND
Problema. (IHNW\Y XV 2LUGLHV LU NUDXMDJ\VOLD VLVWHPRV VXWULNLPD
PR WLNQYXDWDW\WL &LUGLHV LU NUDXMDJ\VOLD VLVWHPRYV IXQNFLQLD
WDLNDQW WUDGLFLQ® DHURELQ?® DUED GLGHOLR LQWHQV\YXPR LQWHU"
Metodika. 7LULDPLHML VYHLNL VXDXJ QHVSRUWXRMDQW\V Y\UDL Q
VLVWHP ODYLQDQPLDV SUDW\EDV 3LUPRVLRV SUDW\ERV EXYR\ PLQX
WUDGLFLQ{V DHURELQLR NUIYLR SUDWGEH& LSO B DS B G D@\E B YRRH MNCL \
YDGLQDP M LQWHUYDOLQ a\ 6 SOHOONLIOL P R WHIGNO YDXRWN UMW LR NDUWRML
SDGLGiGDYR6LNL, R SRLOVLR LQWHUYDOXV WDUS NDUWRMLPD W V DQW
ILVD SUDW\EB PHWX QHSHUWUDXNLDPDL EXYR UHJLVWUXRMDPD
DWVLIJDYLPR PLQXW{V SDEDLJRMH 9HUWLQDQW W\ULPD UH]XOWDWXV |~
LQWHUYDOD 456 NRPSOHNVR WUXNP{V UHLN&PHV LU MDP NDLW EHL GL
VR WUXNP{V NDLW &LD GYLHMP (.* URGLNOLD NLWLPR V VDM DWVSLQC
5H]XOWDWDLIHY WYLQNVQLD VNDLpPLXV SHU L@PWEKNYOQOL @H. Nl B GR
QLD SUDW\EDP PHWX 7UDGLFLQLD DHURELQLDP SUDW\ED PHWX VWHELPI
SUDW\ED SDEDLJRMH EXYR VWHELPDV GLQDPLQ{V V VDMRV WDUS (.* 5
WUHQLUXRW{V PHWRG VWHELPL PD&DL NLQWDQWLYV VLVWROLQELV LU G
PR ID]iPV 3UD{MXV PLQ DWVLJDYLPR SR DELHMD WUHQLUXRpPLD EXY
(.* URGLNOLXRVH SR LQWHUYDOLQ{jV WUHQLUXRW{V MLH EXYR VWDWL!
Isvados: 6YHLNDWRY VWLSULQLPR SUDW\ERVH WDLNDQW LQWHUYDOL
NLQWD VLVWROLQLV $.6 LU VWHELPL GLGHOL GLDVWROLQLR $.6 NLWLP
SLDQW: QXRYDUJ® OLXGLMD YLV WUXPS{MDQWLY ODLNR LQWHUYDODYV
NRO SDVLHNLDPRV a6' ULERV 1RUV VXPLQLV LUGLHV WYLQNVQLD
PD&HVQLV QHL WUDGLFLQLD DHURELQLD SUDW\ED PHWX WDpLDX UHL
OL]DFLMD NUIYLR PHWX LU GLGHVQL OLHNDPLHML SUDW\ED HIHNWDL ¢
WUHQLUXRW{V PHWRGR SRYHLN:® EHVLPDQN&AWLQDQPLRMR RUJDQL]PXL
5DNWDA&RGHIGRIHY LU NUDXMDJ\VOLD VLVWHPD LQWHUYDOLQLV WUHQ

2YDGDV SDMiJXPDV \UD VXPD&iM V WRG;O
ALUGLHV LU NUDXMDJ\VOLD VLBWISPR\) GA.BR ELEGRVUDD; ]LQLV N
YLHQRV GD&QLDXVLD PLUWLH20I®ULHADVpPLD '{O LAHPLQLD
ALUGLHV OLJD SDVDXORW® NDWHEHMN WLYXEWBLUGLHY LU NUDXMDJ
LU POQ P RMird Bigalth Statistics2010). NLPD VSUHQGLPR EIGDV \UD WLQN
3DJULQGLQj PLUWLQJXPR /LHWKYRMHRSUVYHADVWAR\GURAHY HW
GLHV LU NUDXMDJ\VOLD VLVWHFOOXOLRRYHNKXWRRYV VXGDLRLR
YLVD PLUWLHY DWYHMD 0OLBMLL QDRI LIPHDW XWYUROM B 0G5 DL VYD L
4.6 OLJD \UD GYLJXEDL GLGHWQUNMQQHIX RWW RV GKHR SRV NUD XM
6 MXQJRV ADO\WH +LJLHQRV LQR ™MD WNXDER DAYUHR. EIDQA RVGLDA RIUQ J X F
PDFLMRV FHQWUDYV 'D&QIBEL GDEDHAQ B DXOWR UQ H\WJ H VXL P\E H V
WLQLD 4LUGLHV OLJD DUED VINRSIOE 3LQjGLLHID LWH R YNDIXAFD B\WRE B
VLVWHP O9LHQDV GDAQLDXVLPHERBNDXWUVULNLPBXVYWVDL® HW DO
HPLQ; 8LUGLHYV OLJD NXULD PHWD YWVDFDP &QIDDRHURERODVVYHI
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WDLN\WL LQWHQV\YLDV LQWHSYIY\DBED 5EQ DXV VE B HRH W X R-MiS/H B-MW R & X
DWOLHNDPDV XaGXRWLV NXUMPWLIXVLGHED RBWKXKRNMDIEID GISR NL
GHOLR LQWHQV\YXPR NUIYLD LU BRWONR\R. BW DWWDXINVL WD B B5Q X
MBb +XVVDLQ HW DO $VWR WHQYRVH@YDMW JDXWXIYXWHWLPD UH]
HW DO ORNVOLQ{MH OLWHYUDQ@DWR YN \SADR GDXBDS SP@IHLNGTL
NDFLMD SDWHLNLDQpPpLD W\ULWYIHDODHKWEWRPSOHNLR VBUR-NBO LR L
LQWHQV\YXPR LQWHUYDOLQLRNWEH DR LB PH W RMRM RD/QWD U S
high intensity interval training SRYHLNS3 RU4BQINRRSOHNVR WUXNP;jV NDLW
*LEDOD /LWWOH ODFGRQDOGGLNXXIGHNLWLPRDVW IMDMWDWVSLQG;
DO +HUEHUW +D\HV G6FXROWKREBSNDEPDEFRMDPRY SDJDO /Lt
$VWRULQR HW DO %OXKHSDNWIOON PHWRGMULWDWDLRRUDV
NDG WRNLRV LQWHUYDOLQ;V MDYHRNDWYXRW V NDHLLIANDP\D L %YLHNLX O |
NLD NDLULRMR VNLOYHOLR -JHERHWU LOMRW NRINWA IV 3B B HRIULH Q |
QD ¢]LQ® SDMijJXP SDGLGLQOl(Q)RU W VWL WUHQLUXRWHYV
QDPXRVH /DODQGH HW DO . DL NXULH DXWRULDL
VLIOR WDLN\WL % LOWHUYDOL Q5N WIGHARUXRWAV PHWRG [[RDU*
GLRORJLQLD SDFLHQWDHD UHDELOLWDFLMRY SURFHVH 1LOVVRQ
‘HVWKHLP 5RPHUR OLQVRQ7OIDOSDIM EAYR VNDLPpLXRMDPD
QRUV WDL GDU QijUD ODEDL-SADpYILPID VY armDUIQV VED DIR\E POV GGHDW D C
OLDX SDALQWL 4LUGLHV LU-NUBXMDJ\VQIDOWNVWHPRIYVISDWNY IR
EHV DWOLHNDQW LQWHUYDOLQHV WUHQLUXRWHYV \UD DNWXDO
mokslinis ir praktinis klausimas. Sityrimo tiks
las + QXVWDW\WL aLUGLHV LU NUDXMDJ\VOLD VLVWHPRYV IXQN
FLQLD URGLNOLDP NDLWRV \SDW\EHV VYHLNDWRY VWLSULQLPR
SUDW\ERVH WDLNDQW WUDGLBLRaksDH GRBIAQ B XWHILR @ L GHOG:IRN DQ R
WHQV\YXPR LQWHUYDOLQLXV WWIXRWWY NUIYLR PHWX

atsigavimo + URGLNOLR UHLN&P; SUD

Tyrimo metodai NUIYLR
7\ULPH GDO\YDYR V'Y HL NptieS GHYB R UNNDXIRRM D IQMWNE&P; SULHE& N L
PHWD DPALDXV YYUDIP 1JLV +
NIQR PDVi & NJ .0, £°¢ NXULHDXWL W\ULPD GXRPHQD VWDWLYV

EXYR WLULDPL\GXPNQUWXWYXNW; WXNPHPNRRMDPL QDXGRMDQW NRP
WLQLPR SUDW\ERVH DWOLNR MBERGEIL%XY R DVHNDRBIL G R INRJU YUARG L N
DUED LQWHUYDOLQLX WUHQLIGXRMW QW IPLHWRIEKU DIMLGE DUDQXRN U
NUIYLXV 7DUS SUDW\ED EXYDRSQM PWEBPMXRXL S HUWLQWL EXYR V

ODQGP LQWHUYDODYV (angl. Student kriterijus. Pasirinktas 95 % patiki
3LUP M WUDGLFLQ DHURELPXRRNOVYR\WRRAL®W XODNILMIL ODLN\WL
PR XaGXRW3 VXGDUj P L Q X p tikimaisRidingax kai p <485V P L

QDQW YHORHUJRPHWUR SHGDOXV NDL a46' SDGLG{GDYR

iki 70 % SSD,,, ,,,9LVD SUDW\ED PHWysmS@aultataHONLD QW

NRPSLXWHULQ HOHNWURNPUGLBDYDPRVSDURG\WHILNDLS -NLWR
WUDYLPR LU DQDOL]{V VLVWH®L UXRWQWD \PHIW KY L\DPPEXWREIVHQRYV
QHSHUWUDXNLDPDL UHJLVW U %BRMDLREX W L QWDNDGE BAXWRR Y O L& HS H U
ULYDFLMD (.* LU NDV GYL P-LQWWBVYDROWXWRMD PPV 85U WIHUR LU L1
QLV NUDXMR VSDXGLPDV $.6 PBRWURMRPWMPLBRVRHWXVWDELOL
WLULDPLHML DWOLNR YDGL®DRXW L R @ WHIUHGEL ® IXGRXW \6QR-ON K D L

PR WUHQLUHRQWLWLQWHQVYYPXQ NIDLY LINRXNDHRWR WLULDPLHVLHP\
MLPXV W VLDQW MXRV LNL NR®WBHQSDBRW®W®DPHWIXNIG{O WR VWHE
$sD R SRLOVLR LQWHUYDOXVLBEUSLRRDGMGRMLP D LW LV ISID@MWW U H ¢

5H]HUY

iki tol, kol SSD atsigaudavo iki 35 % S§p]HUYRSDVLHN. YLGXWLQLANDQ %DLJIXV W
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UXRW EXYR FWHBIPIDMRWDUSLR D/MWEIJDSO POV GXRWD NDLS NLV
NXULR PHWX a46' VXPD&MRPLNELQ;V 4LUGLHV LU NUDXMDJ\VOL
WDpPLDX SUDGLQLD UHLNEAPLD QHSTOALBNR WW\D LPHRVR S\DRPA BSjWU E 1)
PLQXWHYV WLULDPLHML YLVLAWDOQ IGBHNDW VEXYRR VLVWROL QGY
1 pav. B dalyje pateikta SSD kitimas atlieckanD VW ROLQLYV PP +J 6LVWROLQLYV
LQWHUYDOLQLR SREIGALR NUIWENXGEABDVYDBLEPMVERXVHWM. YLGXWL
QRV YLGXWLQLANDN PXQYR SDJUHLEW{MP+J LU WROLDX W VLDQW
PD PHWX SDGLG|GDYRLQXR OR X& aLRV VDQW\NLQiV VW-DELOL
N PLQ R SRLOVLR PHWX WXROBQEDNYR. GANIDEAMLPDY WYV X WI
+ “ N PLQ 3HU AHALDV @MAWIDID EXFYR PP+J LU OLNXVL SU
QXWHV SR YLVD SHQNLD NUIYGR OCDUAMRMRPBLR6VHV XIRERVH 3R
a&iMR LN N PLQ LU WDL OLXGEMRWMDIDYR VIND SUDGLQLD UHI
YLPR SURFHVDL WHEHY\NR “ PP+J GLDVWROLQLV YLGX
“ PP+J

SD&6' NDLWD SUDW\ERVH WDLNDQW WUDGLFLQ3?® $ LU LQWHUYDOLQ?® % WUHQLL
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SDY % GDO\MH SDYDL]GXRWRN L$J & XPXW DD WOLHNDMW LQWHUY
W\ERVH EXYR WDLN\WDV LOW®#®NYR @ WHELPNLWDYQR \REHQMGENGHOL
'LGALDXVLDV $.6 GLG{MLPDV EXIYRLPWIOLKMDD QW BRIPXR R-$.6 SD
VLXV NUIYLR NDUWRMLPXV -NDILPRYWRORQRYWLY SIDEYIGR LU DV
MR LNL PP+)J LU GLDVWROQKBGVGHO I+ LANDLIXV SHQNW M3 NU
“ PP+J UHLNAP{PLSHUDWVLIDYR LNL SUDG
SDY SDYDL]GXRWRV $.6- NDHYVRWWNXRMWBVSYDHE SMDW\EDYV
GALDL OLXGLMD DSLH VLVWROLQLRPI+U GG DIVYWRRQ DQ RV$+6 LN\NDLW RV
A

SD¥.6 NDLWD SUDW\ERVH WDLNDQW WUDGLFLQ3® $ LU LQWHUYDOLQ® % WUHQLL

SDY SDWHLNWD NUIYLR LU VPWDWDNRFRUWERWPLY NNCHQGHQFLM
WD ,QWHUYDOLQLR NUIYLR Xa\ﬂXNW@WﬁUV&PDIﬁNGﬂZIQ?ﬁ%LNlN_N(XD

YR NDL 46 SDGLG|§635¥|3|U.F}NL SR SLUPRMR NUIYLR NDUWR\WILPR V
PIVD W\ULPH YLGXWLQLaNDL WHW BRNSBWR LEX\WRRMR NBUWRMLPF

LNL © V. %XYR LAUHLNaADWVWIHXYGRQFVLM® NLHNYLHQR WRC
WUXPS{WL ODLNR WDUSVQL-XLllgeshzG 46' SDGLGjWD LNL QX
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SDWIYLR LU DWVLJDYLPR WUXNP{V NDLWD SUDW\ERVH DWOLHNDQW LQWHUYDOL

7LULDPLHVLHPV DWOLHNDQW YLGN\DQ LW UHNNDRPL XD/H EIXLY R [P H
URELQLR NUIYLR SUDW\EDV VWRDRQEW DAL V& GHWEGWN Y U YNKPQDW D U
VNDLPLXV EXYR YLGXWIRQLAMWDILRDDILUGLHY WYLQNVQLD VNDLpPLE
QiV 4.6 ODYLQLPR WUHQLUXRWHWVRKHEXX R/ X/ RO I VAV IUENLDHLY SD W L 1
A

SD¢ VDMRVY WDUS HOHNWURNDUGLRJUDPRYV 55 LQWHUYDOR LU 456 NRPSOHNVR
% WUHQLUXRW;{V PHWRGXYV
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SDY SDWHLNWD GLVNULPL@DQW RUNQRBWVNBHIL@QALD ULELQL
WHUYDOR LU 456 NRPSOHNVR;MQXRMVIYLRNPHWX *XODWL HW
NDLWD /NJLQDQEWUDWNFLQ{V LUDMQWNDYD@PQGEWDLW| %HUANLH
WUHQLUXRW |V PHWX SDVWHE /WRPHNLNRG H\WD PR, Y REIDBRIE H UV
QRV SULHA& DEL WUHQHUXAWHNVXUNROHIRPLY VLIOR ¢(]JLQLR SDM
WUDGLFLQHV DHURELQLR NUIWYWR ESWDWSEDWM D LGRG/LLNQ A 5L V N

EXYR “ LU SULHA LQWHUYD@DQ NOMHMWD XFRHWW RG GX4 ¢, NVXRWL
WLQLANDL “ bLDPV 9DLQRUDV -DUXA&HYLpPLXV
3UDGiMXV NUJLYPDA\GDYR DWDUHNDRW 3RGHU\V 3DSLHYL

WLHN DHURELQLR WLHN LQWEXODLERQLRY SRHIEGRLERVNUIYLXVDPE
$WVLIJDYLPR WDUS NUIYLR -NDRHW\R MU P B PEPHNM G LLEUF IDWARWL L) OD L G
YLPR EDLJXV SUDW\ER WHLNBERYWIMWHPRY IXQNFLQ{V EINOjV V VL
GLGiGDYR WDpLDX QLHNDGD 4®6i EXWR DWWV IQIDYWRR NILMLP XV W
SUDGLQLDP UHLNEPLD /\JLQDOQNW BXR DURGQ N VR VOMHSARIVFODYLQL
DWVLIJDYLP SR SUDW\BBVVYDIWRBHPM GG GWDYXVLHPYV WLULDPLFH
mo minutes Disk,, ,,, SR DHURELQLR NWIRVRSBDD/MWEBEDPHWX VWLSU{MR W
DWVLJIDYR LU SR LOQOWHUYDORR LR QNFEINGE LIRLGHV Q3 VXGHULQD|
NUIYLD #“WLN 7DLJL SR NUIYLR BRIQQRPMQ{YLR PHWX WDpPLDX SUL
V VDMRVY WDUS (.* 55 LQWHUYPKWRS LUNABGP NBPQWHRNVR5 456 YLG
WUXNPiV VXVWLSU{MLPDV LAODMMNEIP VOVDMP SUDUDGLP R WDL (
WLULDPBDMBP NUIYLV SDVLHN; PDN\

Aptarimas UDYLPRVL ULEDV
NILQDQW PIVD WV\ULPH XAUHJDUWRKRWBNGABMHLUX VNDLWPHC
$.6 UHLNAPHV LU MDP NDLW - VEUNEIDVNDONW LW MPQ G RP HOPLLNR HL O X
PLV JDOLPD NRQVWDWXRWL MDGMNRDWLORUWR ISXIERQLANCFA LM RD/S
SDWHLNLDPDV ULEDV LU VWHBRDL ANLWQFROULP B BIXMB OQIDO D VE YW M X
WDLS SDW QHSHU&HQJ; QXURGRBPAUR EEID YYhBODONXLHQ KOIKD XV . X
YLFNDV 9DLQRUDYV .ZRQ RWUDO IDYDFRDMD %LNXOPLHQ;
AXPEDN\W; AHUPXNAQLHQ{UHRMH DO EXYR UMDILVWUXRMDPD QF
pLDX VWHE{MRPH I MRNFWL.B DINBUPWRMIRRMDQW YLVD EH LALPWLE
ID]i LNL QXPDVEBWRYWLLERY XA WHROMGXRRDPL (.* NRPSRRIiN&R SDU
LOJHVQ3® ODLN QHL WHLJLDPYD®DW D 45 B WNARUPLSED BMYAR FSADEPYONPY R
3RGHU\V HW DO %XOLXRORYLDX DQQOREIOXNRWIDPD NDLS VND
AHUPXN&EQLHQ; HW DO AZR NWN LU WHRRDLW OD D LGEIQWPLQ{V V
SDDLANLQDPDV WXR MRJ P L Q (@WKRNiranBXk&teslvaHnFriayOR-M. 16 &8 MWWLLN V O |
NLDPL DNW\YLDL VSRUWXRMDQWLED W V PSHIBVVWE\R LAPLEH IEBDXRX-RV L X V
menys. YLDL DNW\YLQD LOJDODLN;V DGD
SUDW\ERVH WDLNDQW LQWHWYVRDOLABY WUHRQVUXWRWPRWHWRID |
G EXYR VWHELPL VDQW\NLQDL PDADLWBLEZEWRRO DWNRND.BLVWD GD X
GLGHOL GLDVWROLQLR $.6 NLWLMPL SBDQ WNDLLVRWD;Q V8 R\G HIW\IW L Rb
LU DWVLJDYLPR ID]iPV 'LDVWROLGRGIBUAWHWDROPHWX 3DSLHYL}
GUDVWLANDL VXPD4&;iGD %R GRGHNRIDY VR IS PHIVERMB V VDMD VWLSU
YR 7RNLXV GLGHOLXV GLDVWROXQ IV @ NG MDLGWL PLXUV DOWHWPLLLDD Q G D G
WDL NDG GLDVWROLQLV $.6 \lED X BHNQLRUL ® UR G UNDX IVEDNB\W-DE & G D
tonuso Y DJRNRQVWULFLMRYkditts YDMRGLGLEWDBIUNMRYLQJDL SR NUIY
DWVSLQG\V LU MR NDLWRV -UHUXWOWDSUWMDLP BHONAPVQUV YDLLXGS LM
PHQ3 DWOLHND SDUDVLPSDWLE@|HNWR Y WLSWXPD 98@QBNBV3RGF

HW DO ,]JDGL *KDUGDVKL $Pyderg@d, 2048BREDHH

$QDOL]XRMDQW OLWHUDWIU SOWHWRYDDVQLVWKUHRRUXRW;;V P
rie teigia, jog SSD yra nepakankamai jautrus4odiY DOR LU 456 NRPSOHNVR: \A.6DMRV
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PRELOL]DFLMD LU YLGLQi GDUB®IGLG{MR 7DpLDX V VDMD SR
NHWYLUWR NUIYLR NDUWRMLPR M®KHS N D @&/{RMR WL DSQL Q/ILP S C5Q\D \
JLQWL VX SLUPDLVLDLV NU}Y LYIDLO/L QN DW UHLXIGUAFON iNDBHRARI® S
QL]PR IXQNFLMDP VXGHULQDPXPD&DM DXL © WIDGYMRWPFDAL LV -$.6 LU
3RLOVLR LQWHUYDOD PHWX GANQIUR FBLE NQWRPSD GNIBL W DPLRMD
SR NLHNYLHQR NUIYLR NDUWRRILBRPWXYBEMRA BHVQGEBEBLB QWS C
YLV PD&{WL R WDL OLXGLMR D\8W K PESH MDNINKLSL ID@W R R X.RYABHII Y D C
0IVD W\ULPR UH]XOWDWDL SDWWAD WEQRLEDWD PGNWDLRQNIQV DW
ND WHLJLQLXV NDG &46' QjUD &BLNVBRBXVLDV 4.6 VLVWH
PRV IXQNFLQ;{V EINOjV NDLWRV UR®RIUNO VX P MQ VVQ &IDWGMLFHNQ G/LY L Q
YLGLQ{V RUJDQL]PR GDUQRYV LQMUHENLH@LQHW ROIY LR SUDWDED \
9DLQRUDV HW DO OHOLPpN@PHHWVDOGLFLQUZDLOHURERQELED SUD
W\ULPR UH]XOWDWDL SDWYLUML@I N IGAB HV\Qijj M PUG Y HV WUQN. B R
NDG (.* URGLNOLDP V VDMRV NBL®IRD PLAMDWN QILYRLIRV PW WIXNLD GLG |
NRN\ELANDL QDXM LQIRUPD-FLM HDNS\HLWLRI NDARMR JRQNFEDDLAN
Q EINO OHLGALD YHUWLQWLPR MRQRW W PDWR QILROWD WQYDMBR W
NDLW DWVNOHLVWL IXQNFLQP\D @ NEHDIRQDIYPLWRR RIDIW EHP X L
,QWHUYDOLQLR NUIYLR PHWX WLULDPLHVLHPV SDVLH
kuantso%ssQHHUYgLE PDWRPD WHQGHQFLMND $W U X P
SiWL ODLNR WDUSVQLXL NDG1a80O9BBLG WD -LNLEWHKADNYWYWRY 7
ULERV 46' DWVLJDYLPDV wux%kdszl@Ro SDVEHW&FD/Y'F&[HUFLVH *WuLJ

D, ,J4LE LU Y{O PDWRPD V\gi‘i_SE " 1y %62? '3%@ S(f‘)QVH &OD
DWVLIDYLPDV SR NLHNYLHQR W& %\ﬁb £

LOJHVQLV 7DL OLXGLMD DS|-|‘|\N5UNd—LNQDK@hDI@Wﬁ\QrW&%ﬁR%\RSXV
NLHNYLHQR DWOLNWRQN WD WVRSdd B B d Exercise(2), 265-273.

SR DELHMD WUHQLUXRpPLD -EXYRHUWMEIORL . OLRNIDFNDNYME (JRLQRU
QLR NUIYLR UHLANLQLDL 3YDMPYWWRNAP O*'*[BWGE*NQS?JX'NWULQJ ELI

7DpLDX VWHELPH MRJ SR LQ H"Uﬂ( %Q lﬁ?v\H'\“é’% BiUWHH YR S!
MLH EXYR UHLN&APLQJDL GLG UE)&YLLE:IN@JVD:S_%[,DLGWE
W\ED 9DLQRUDV $ 7KH OHDVXUH RI (&*

$SWDULDQW JDXWXV W\U L-P £p iMA) X[OMODW X/ V UHLONHFIV ISE73R P F H
PiWL LU WDL NDG dLUGLHV WJVLLr@N%QiQdEﬁleWXnFBQI\e@fH(@J) SYDW\EDV
UHLN&EPLQJDL DMWRELQWR NUI¥ L Roé'@ VpSOLQJHU - +HUJHW

ML EXYR GLGHVQ; QHL WXRPHWR i(y\% L\/éﬂ E%@(ﬁ

N\WDV LQWHUYDOLQLYV WUHQ KLaJ\K g \ML%%\/C

NDLS WHLJLDPD OLWHUDW|URwEam@vbb@Ag%a.mbmyRUND

.ZRQ HW DO DWVSLQGL BLRORINRD LD VEOUANWR INJUNYDRMD J\VC

YHUW 7DLJL SUDW\ERVH W DUDMNDIGMW R\QWRELYDPIEFQMRN UHQD W XIRI

WiV PHWRG ELRORJLQj NUlYQ@DV%Pﬁ}%\?L%XV\QJ&F\‘;V%WR’/ V;‘g%-@;w

QlT!L DHURELQLR NUIYLR SUDWV%?a J‘ meth |nt| e series nddigital
4LQRPD NDG EIWHQW OLHN L SR Wy ssenes)

LU QXOHPLD LOJDODLN;V DGDéSgVM djm\@ NoHbb N W X +DQVVH

HW DO 'LVORIl 6WR\OH@. *LREDQR MAKMQH - 3 ODFGR-QBDOG 0

ALR W\ULPR UH]XOWDWDL SDURG| REOGLRDRIND@IV DGPWWDW DRIAVQ ¥

WUHQLUXRW{V PHWRG SR NU?%@WJ{EQWWF@'”U%Lhﬁﬁﬁ“wmdé'%ﬁeﬁﬁﬁFGLRXUQDO

GHVQL OLHNDPLHML HIHNWDL URELQL

NUIYLR ODQRPH NDG E|WHQV\%M\/L%§@}>FQJ {agld_ DlEU\qu(;GQ)éQ

SUb WUHQLUXRMDP M3 LQWHUMB/GQRQUR W\RUH‘{QLLL#JLW@W/WUR\VW/VRM

SRYHLN?® EHVLPDQNAWLQDQpLWNHR 6RVU JDHV PRI H Q BN B \IDADWRD S L

UHLN&APLQJDL PD&HVQiV ELRORJEQ{WVWRWIYLR & B&WFN21$+$
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10.+DPHU 0 GH 20LYHLU & 'HPDMDMRNWNLVH KHPRGRQDPLF UHVSRQVHV LC

H[HUFLVH SK\VLFDO DFWLYLW\ DQG RXWQDLYDR W UGIQUKY K RDQIE3INREHAEY V. R |
VWXG\ RIADdriddan@durnal of Preventive Medicjne GRL -6&

(4), 452-460. doi: 10.1016/j.amepre.2014.05.044 23.1DYLFNDV = %LNXOpLHQ; /
11.+DQVVHQ + OLQJKHWWL $ ODJPRDY UL F B RQVRY R MR dbiKar maBematiiis QL D L
BDSDGRSRXORX 9 « 'RQ®X\BKI UL R bodeliavkray V26-33.

Rl KLJK LOQOWHQVLW\ LQWHUYDO WRZDLRQYQVRWYY %R RGBHUDBDWWKRHRPWBEQRBRRV
WUDLQLQJ RQ DUWHULDO VWLIIQHNMFWY RSID/VRGRXSPEDVEBGQHKLJR LQWE
UDQGRPL]HG FRQRMUE®O G HPhysMidgy D@ UDLQLQJ SURJUDP LQ SDWLHDK\H ZLW

GRL ISK\V $PHULFDQ -RXUQDO RU22001234.ROR J\
12.+HUEHUW 3 +D\HV / ' B6FXOMKPBEHYUHQ; SLWHAHY LU NUDXMDJ\VC
) 0 +,,7 SURGXFHV LQFUHDWHYNERQQRRVE@B LSRAWU GLQDPLQLD V V
DQG IUHH WHVWRVWH UR Q HEndaQrine D G i GR DID\Y W3 V¢ P\G K ONHUWEBHNW B U RQ 16,10V 6!{UMAL
&R Q Q H F ()| 4A3®R-436. .DXQDV /LHWXYRV VSRUWR XQLYHUVLW
13.+ULVWRYVNL 5 O9HQVNDLW\W,; (26.8RIGHRUNDYV -$ HWDID@HIMRORJILMRY SDJ
9D]TXH] 3 &RQVWUDLQWYV ARXQMDWR OWBHGH IPGAWWDBWDEOH
G\QDPLFV Rl HIHUFLVH LQGXFHG Sa7\BRBHURYD R-J L BDG LHYL.S\WPWLRTQULQNIQ
Medicing  (7), 447-53. *UIQRYDV $ '\QDPLFV RI FRQFDW

14.+XVVDLQ 6 5 ODFDOXVR $ 3HDRXWREX®BDUY EORRGIARZ DQG IXQFWLRQDC
intensity interval training versus moderate-intensity continuowsystem in endurance or sprint cohorts during graded exercise
WUDLQLQJ LQ WKH SUHYHQWLRQ BDRDPHRHQ@W RI%MBIDV/GLRYBEY AQMALL F &R (
disease& DUGLRORJ\ L@, 343Y2BH Z Science for Sustainable Society> HOHNWURQLQLV L:
15.,]JDGL 0 5 *KDUGDVKL $ $ $WENGWUDFWYV %DWIHB 5LJD

0 % +LIJK LQWHQVLW\ LQWHWE.BG GHWOVY QL QIHIRZ/NHIIMVEW RRGS3RGHUL
pressure and improves apelin and NOx plasmalevelsinold@dD LQRUDYV $ )JXQFWLRQDO VWDW
treated hypertensive individuallournal of Physiology and G\QDPLFV RI LQWHUSDUDPHWULF FRQFCL
& KHP L V@) HAV-55. doi: 10.1007/s13105-017-0602-0Otests Medicing  (6), 429-434.

16.-DYRUND . +HDUW UDWHIDPQ@GELEORRG SRMKNNMEUH+ (OPRQWDV
FROQWURO LQ REHVLW\ + KRZ WR $£EHHOMHFRM KPPDWQAK G\VUHBRXWULRQ"9 &K
&OLQLFDO 3K\WWLRORJ\ DQGHB)XRWLRQDBQOP®OPRIHYULF H[HUFLVH FRPELQHG

GRL FSI LOWHUYDO WUDLQLQJ LPSURYHYV PHWDE
17..ZRQ 2 3DUN 6 .LP < - OLQREBEH¥YH IHPDOHY PRUH VR W KApflied QWHU Y
1DP * % HW DO 7KH H[HUBKWH KGRUNW1X W HWIS RE;, DG-GDHWDERO

in master athletes compared to healthy contrélO LQLIODSA.FNDUEV 58D Q/ . ERQYHUSWLQR 9
Physiology and Functional Imaging (4), 286-292. &KDUDFWHUL]DWLRQ RI FRPPRQ PHDV.

GRL FSI YDULDELOLW\ LQ KHDOWK\ KXPDQ VXE
18./DODQGH 6 2ND]DNL . <D P Djdiiedt moditoringRRXUQDO RI &OLQLFDO ORQ
-R\QWBU - -RKQVRQ % ' (11 RIS XRV LA H U Y D O

ZDONLQJ RQ SK\VLFDO ¢WQHVV L3 FRAOUR PJBG QQGULRQGXDJYV +DOOLZ
-RXUQDO RI 3ULPDU\ &DUH D®ZIp &RFP KDUW L RYIDWFW R D U JVUrNanoHARpIRdW H U H |
104-110. doi: 10.1177/2150131910363598 Physiology 1224), 925-932.
19./HZLV 0 .LQJVOH\ o0 33dBRYRUDVRIS $AHULAN\W; ' 3RGHU\
FDUGLRYDVFXODU UHJXODWRU\ EDODQ F HUDF ¥ DXOQ € WRIRQVR RQN VIMQ SHIYD R &I
EHWZHHQ LQWHUPLWWHQW FRQVWarmsters Qdiwidg Why¥ital HrjvedtigationBtucstion,

WK &RPPRQZHDOWK ,QWHUQDW LRI U LFDOU W R REN).,GUEERTRU W
20./LHWDYD - O9RKQRXW % 3HQJ.9BLQRMWDVWD G -DUXAHYLPLXV 9* =DEL
5HODWLRQVKLS RI VHOlI UHSRUWHBUH]JMDVLVH WROMUDEWMPHOQWKWKH
LQADPPDWRU\ PDUNHUV LQ ZRPH Q paraméters/imetagiond duiing KvasieRprécedDresp. 27—

disease. 1HX URHQGRF UL Q R@)R 50-54H Wi BA). % LRPHGLFDO (QJLQHHULQJ 3URFI
FSI  QWHUQDWLRQDDX&RQY HIBQFH

21./OR\G -RQHV ' 0 +RQJ < 34DHOUMNCH ' '3RGHULHQj . .DLULIN&W

OR]DIIDULBBSSHO / - 9DQ +RUQ / HWLDBUHQFLQLX PRN\PR PHWRGX JUL

'H¢eQLQJ DQG VHWWLQJ QDWLRQDNUIMIRO B UIRW\ EFED IBRLYRIL DV FX ODWG LHV L
KHDOWK SURPRWLRQ DQG GLVHDVXHQN HIGXHSYORGNDKEAMOL, 31P3E.ULFDQ
+HDUW $VVRFLDWLRQYV VWUDWHJI36. 9RO RW AR} WK URRGKU\V DQ/@DODJ;

EH\RQGUF X M) 3RE3-613. DVVHVVPHQW RI G\QDPLFV RI
22.0HQrvHV $ / JRUMD] & / G Hcaric&énati@n Hurirp DeMetciaN f@stBlectronics and
50 ORQWHLUR 0 ' 5LWWL 'LDV Bectical EngineerifyA(34) §—92.

RI HOGXUDQFH DQG UHVLVWDQFH H[HUFLVH RUGHU RQ WKH SRVW
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36.AXPEDN\Wi AaHUPXN&AQLHQj 5 38.WGR GHedlth Statistics ‘RUOG +HDO\
DMiQISHQPDXULFLHQ; 9 O9DLQRUDXUXDQBRBMILRGQBULHLID SHU LQWHUQ
(2017).Sporto medicinos pagrindai .DXQDV 9LWDHK/RVWSHKWED LFDWLRQV ZRUOGBKHDOWK
37.:LVORII 8 6WR\OHQ $ /RHQQKPKHEBGI- 3

6XSHULRU FDUGLRYDVFXODU HIIHBW4RD DMHBRDE LEWHRYROJWULIDLQL@HQ
YHUVXV PRGHUDWH FRQWLQXRXV WRLRIPLSQOLHD[J 61\ @ VK HHIDW. WiRiletROUHG § BMQLHH Q W

D UDQGRP LEHL® FM\WOOEM), B @863 094.
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$LQD .UDYpUIHNDMEDP V2 OHOLPNBWLQD 3RGH
Lithuanian Sports University, Institute of Sport Science and Innovations
Lithuanian University of Health Sciences, Institute of Sports

6800%5<

7KH SUREWWHPLVLQJ DQG SK\VLFDO DFWLYLW\ LV DQ HIIHFWLYH ZD
SURPRWH FDUGLDF IXQFWLRQDOLW\ 7KH DLP RI WKLV VWXG\ ZzDV W
VI\IVWHP GXULQJ WKH KHDOWK H[HUFLVLQJ ZKLOH WKH FRQYHQWLF
interval exercising is applied.

Methods. 7TKH VXEMHFWY KHDOWK\ DGXOW QRQ DWKOHWHY PHQ Q
7KH ¢UVW H[HUFLVH VHVVLRQ ZDV WKH PLQXWHV H[HUFLVLQJ ZL
H[HUFLVH ZKHQ WKH +5 LQFUHDRWKHE QWRW KHRYV MARD 65VHVVLRQ WKH
FDOOHG KLJK LQWHQVLW\ LQWHUYDO WUDLQLQJ L H ¢YH LQWHQVI
WR RI WKH ZBLOH WKH UHVW LQWHUYDOV FRQWLQXHG EHWZHHQ
RI +5,,,,XULQJ DOO H[HUFLVHV OHDGV RI (&* ZHUH FRQWLQXRX"
HYDOXDWHG WKH UHVXOWY RI WKH UHVHDUFK E\ SURYLGLQJ WKH Y
WKHLU FKDQJHVY DQG WKH G\QDPLFDO LQWHUDFWLRQ EHWZHHQ 55

Results. 7TKH WRWDO QXPEHU RI KHDUWEHDWY GXULQJ LQWHUYDO W\
GXULQJ WUDGLWLRQDO DHURELF H[HUFLVLQJ 'XULQJ WUDGLWLRQI
SK\VLRORJLFDO QRUPVY DQG DW WKH HQG RI HIHUFLVLQJ WKH G\QD
FRPSOH] GXUDWLRQ EHFDPH ZHDNHU 'XULQJ H[HUFLVLQJ LQ LQWH
$%3 DV UHDFWLRQ WR H[HUFLVH ERXWV DQG UHFRYHU\ SKDVHV Z
PLQXWHYVY DIWHU ERWK H[HUFLVLQJ W\SHV LQ GLIITHUHQW (&* SDUDP
VWDWLVWLFDOO\ VLIQL,FDQWO\ VWURQJHU S

&RQFOXVBRGWU WKH LQAXHQFH RI WKH LQWHUYDO W\SH RI WUL
UHODWLYHO\ VPDOO EXW WKH VLIQL{FDQW FKDQJHV LQ GLDVWROLF
7KH DFFXPXODWLRQ RI IDWLJXH LV HYLGHQFHG E\ WKH HYHU VKR
UHDFKHG DQG WKH H[SDQGLQJ RI UHFRYHU\ WL PRIWODNVQ X PEH U HO FH
EHDWY GXULQJ WKH LQWHUYDO H[HUFLVH LV DSSUR[LPDWHO\ OR
EXW VLIQL¢{;¢FDQWO\ KLJIKHU FDUGLRYDVFXODU PRELOL]JDWLRQ GXU
FKDQJHV FDQ H[SODLQ WKH VWURQJ HIITHFW RI WKH LQWHUYDO WUL

.H\ Z R Lt&dovascular system, high intensity interval training.

$LQD .UDYPLNDLW,; *DXWD
7TYLUWRY;V DO .DXQDV Patvirtinta 2018-12-10
ORE WHO

(O S DNUDYFLNDLWH#JPDLO FRP
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Effect from respiratory depression on organism functionality in
pre-season training period in cycling in triathlon

IJRUV 6LPLQDLWLYV 3URI 'U /HRQ GV yXSULNV $VV
Latvian Academy of Sports Education

Summary

The purpose of this study was to investigate the effects of the lack of oxygen on an organism’s functionality in the
low season preparation term within the cycling stage of triathlon. This study might be applied to many different sports.
“Oxygen intake”, “Hypoxia”, “Respiratory muscles training” are very well known terms in sports. Methods: nine
healthy active triathletes (males n = 9), age (20 + 7 years). All subjects were competitive at national and international
level. All were trained in the equal conditions using Spinning bikes in the same rotd(224 °C and 82 + 4% RH),
at the same time, at thesame cadence (100 revolutions + 5 rev.) and performing the same exercises. All participants
had 4 monocycles pre-experimental preparation (PP), followed by 12 monocycles (hypoxia training — HT) as a part
of a monthly microcycle. During a 60 min session one group was using Ultrabreathe, another group was using the
Elevation Mask 2.0 and the last group didn't use any device performing as a control group, then another 4 monocycles
for recovery (R). Data was collected at the end of each phase-PP (4 monocycles in one week), in the middle and at
the end of phase-HT (8-monocycles using Elevation Mask 2.0 and Ultrabreathe devices) and the end of phase-R
(4-monocycles with no respiration effort). Maximal oxygen consumptioym@&), Lactate (LA), cadence power (W)
and heart rate (HR) was recorded and collected as part of the research. All were measured in laboratory conditions
using KORR CardioCoach gas analyzing system for VO2max, cadence power was measured by the Monark LC4R
ergometer bike, whereas blood samples were collected for lactate using the COBAS Accutrend Plus device, heart rate
data was measured by the POLAR H7 heart rate belts and POLAR Power Flow system. The performances expressec
changes in all four parameters on all stages of the experiment. Maximal oxygen consumption showed an increase in
two groups who were using the respiratory depression devices after 8 monocycles — by 4.35 and 3.01% respectively,
and by the end of the experiment the total difference was — 3.74 and 0.82% respectively. Improvements were also
GH¢{;QHG LQ WKH OHYHO RI LQFUHDVH LQ ODFWDWH DQG PD[LPXP FDGH!
who were using the respiratory depression devices after 8 monocycles — 3.92 and 1.57% respectively, and by the enc
of experiment the total difference was — 3.57 and 0.87% respectively. All this data shows us the positive effects of
hypoxial training, what might prove a useful tool for increasing endurance and, meanwhile, it might positively affect
WKH ¢QDO FRPSHWLWLRQ UHVXOWY +7 PLJKW EH XVHG IRU SXOPRQDL
strength and body adaptation against stress created by hypoxial conditions during a race.

. H\ Z R WB&#thing depression, hypoxia, indoor cycling, maximum oxygen consumption, triathlon.

Introduction 2013). Same time, energy-generating processes
Triathlon is one of the newest, hardest an6 HSHQG RQ UHVSLUDWRU\ HI¢FLFE
most popular sports in the Olympic programLQ WKH ERG\ Qb h\ KIlj_edh\
Today, for the sake of achieving outstanding002). By improving different breathing phases,
results, the maximum mental and physicalou cangetan extraenergy reserve thatwill also be
strength investment is needed for many yeanssed to get better results. Breathing equipment and
Proper and effective breathing is one of the keyethods are widely used in the world for various
FRPSRQHQWY WKDW DIIHFW Vredténd, faor@ample) Hh\spoiMhey@ie usdd Fbs V
the result for longer period of time, as well as theatural sport result enhancement. It has been
functionality of the organism and the recoverghown in studies of the University of Nottingham
processes. The number of studies on theoretigal 2013, in research on bathing performance
and methodological support for athletic trainingmprovement of the elite class swimmers and
XVLQJ DUWL¢(FLDO K\SR[LF DWSHRDFYXSENFD QE PXWHERGUWD UP X
LV VXI¢(FLHQWO\ ODUJH  E XWwas Mdtlsed onShé RaBgDdHdP respirativhvihu<aIes
LQVXI¢FLHQWO\N LQYHVWLJIDwWH Gs degdti@J effdtts Lon  ftiQué Vil Dheir
ergogenic approach in several sports (Faiss et espiration muscles training cycling. The study
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was conducted at Birmingham University inRQ WKH OHYHO RI WKHLU SUHSDU
5HVSLUDWRU\ PXVFOH \8 tirbes Q week awd. dtQehst AD l@Wksper week.
DITHFWV WKH FLUFXODWLR Q1sR bxpiriridntdf QrBuR Gnclubidd WikthldtesWivkd
UHVSLUDWRU\ RUJDQV DQG X Yde® Hahind\idn S8hyears and had already
Dominelli et al., 2017). By using breathing muscleompleted the triathlon middle distance (1900 m
training (IMT), aerobic and anaerobic thresholdsvimming + 90 km cycling + 21.1 running), 2nd
FDQ EH LPSURYHG E\ 0 R WawpU-Driathletes ®Hd Rad\2 years of experience
Winters, 2014). To achieve high level competitivand preparing for the middle distance (1900 m
SUR¢(FLHQF\ DQG WR LPSUR Ydwinghting HRI0 RD €yéliry +[2W Kr (@ ki) Fahd
need an effective interaction between physical aimdthe 3rd group — triathleteswho were called also
psychological stimuli (Kayser, 2003). Experienceghe control group”, which had experience of doing
of competitive athletes indicate that the ability ttriathlon for 3 years and training for Standard
withstand high levels of effort, pain and fatiguelistance (1500 m swimming + 40 km cycling +
are important requirements to excel in top-levdlo km running). The following tests were performed
competitions. Additionally, it could be assumedo determine the initial results and to determine the
that as athletic performance becomes moeffectiveness of the training: V@ D[ A PD[LP XP
strenuous and professional, a harder stimulB[\JHQ FRQVXPSWLRQ WHVW 3:&
is needed to become accustomed to pain atedt, lactate assay. All participants had good physical
fatigue (Scott, Gijsbers, 1982The International condition. 9 triathletes participated in the test. The
$VVRFLDWLRQ RI WKH 6W X G \expdriBedtLtQpok Qleice @ H0162M 1 quribg\Vinter-
unpleasant sensory and emotional experienseason preparation period in the cycling segment
associated with actual or potential tissue damageeparation. The main difference between the
JXUWKHUPRUH IDWLJXH F D @Qoupshvas@Etdgtdth@sedryspilatQry ,altitude”
exercise-induced reduction in the ability to exerhasks, Z group used respiratory depression devices
muscle force or power, regardless of whether aith a mouthpiece. Finally, the control group)3
not the task can be sustained (Gandevia, 2004as given an equivalent training program and
It is generally assumed that hypoxia exacerbatiesd, and wasn't using any respiratory depressing
the reduced capacity for oxygen uptake ardkvices. For all experiments was applied arithmetic
transport (1% to 2% decrease in yiax for each mean (X), standard deviation (S), standard error
1% decrement in oxygen saturation below 95%x), and “Student t-test for independent groups
leading to diminished aerobic performance. Iwith similar dispersion” was calculated. The MS

WKLV UHJDUG - &DOEHW HW;®@ VRIWZDHSERZIDWVHXEGYBG IRU WK
to 16% reduction in aerobic power output durin§tatistics” and appropriate programs were loaded
maximal exercises in hypoxia. => “descriptive statistics”.

Aim of research: an assessment of the effects

of the use of the UltraBreathe and ElevationMadResults and discussion
S5HVSLUDWLRQ GHSUHVVLRQ AMIHMsdaid tBONgd/ KndreS ionel RrD Ghe

characteristics, respiratory system and tHaboratory of sanatorium “Jantarnij Bereg” in
functionality of the organism. 2016 December/2017 January after 60 min overall

The pedagogical experiment was conductextrength and conditioning training. For all athletes
to determine the effectiveness of the use aluring this training average heart rate (AVP) wasn't
Ultrabreathe and ElevationMask 2.0 during theverreaching 140 bpm., what was recorded with
inter-season preparation process. During th82/$5 )/2: SODWIRUP DQG GHYLFF
experiment (12 monocycles), we focused on fouwW UDLQLQJ 32/$5 + KHDUW UDWH

vital parameters of the preparation in endurancé\P = $LU WHPSHU DMK WARELOLYV

sports: lactate, V(nax, power, heart rate. PV ,Q WKH ¢UVW VWDJH RI W]
of the initial test were obtained in special tests

Material and methods using a veloergometer, also using a gas analyzer.

For the experiment triathletes were dividedhe obtained results were used to analyze initial
into following training groups, which were basediata of the experiment. Organizing pedagogical
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experiments subjects were divided into three
equal groups. During the pedagogical experiment,
based on the analysis of the special literature and
VFLHQWL¢{F UHVHDUFK WUDLQLQJ FULWHULD DQG UHVWULFWLR
were introduced. At the end of thé stage (four

training mono cycles), the test on gas analyzer

was made. In the second phase of the study, four

training mono cycles were repeated, followed hy

testing on a gas analyzer on more time. In the thi%_ 2.2M Participant initial testing results
stage of the study, four training mono cycles were

UHSHDWHG DJDLQ LQ ZKLFK Q@ thi’ Hiaw K L graghicalyF 3howi \that

was applied in all three groups. After this stage, tlibe participant from the M group, who used
results of the athletes were also taken for evaluati&tevationMask 2.0, and had peaked his initial

of the dynamics. At each stage of the study, eaelkperiment results up to 377 W at 185 bpm, with
participant had to individually undergo a warm-upyO,max of 65.3 ml/kg/ min. The chart also shows

on a veloergometer, followed by a step test: evetlye individual graphical representation of athlete’s

2 minutes the intensity (power) was increased factate, which at his pulse 185 bpm reached its

15 W until the peak heart rate was reached. At tHeULWLFDO OHYHO RI ORO / T7KF
HDFK VWDJH RI WKH VWXG\ WoKtHe SthdieV2l s s @olows: PGdrQ-\8a.\W,H G
IRXU PHDQ JURXS UmaxxXxPlgey /DEWDBDIVH + ORDBS/P +%218.6 ml/
Power — Watt), which one more time were comparddy/min. Threshold limit for the Athlete 2M was

to the average of the other two groups. DFKLHYHG DW +5 RI ESP ZKHQ
the limit of the aerobic threshold of 4.0, at a power of

303 W, all parameters after this point were showing
faster growth.

Fig. 1.1M Participant initial testing results

On this chart it is graphically shown tha
the participant from the M group, who used
ElevationMask 2.0, and had peaked his initial
experiment results up to 371 W at 183 bpm, with On this chart it is graphically shown that
a maximum oxygen consumption of 62.6 ml/kgthe participant from the M group, who used
min. The chart also shows the individual graphic&levationMask 2.0, and had peaked his initial
representation of athlete’s lactate, which at his pulsgperiment results up to 395 W at 182 bpm, with

ESP UHDFKHG LWV FULW L FDraaxinthy bk@geR consum@tigrOof/ 65.8 ml/kg/
The starting parameter for the Athlete 1M wasmin. The chart also shows the individual graphical
DV IROORZV 3RZBIEHWD WH 0R O répresentation of athlete’s lactate, which at his pulse
+5 =+ ESP ,9218.6 ml/kg/min. Threshold ESP UHDFKHG LWV FULWLFDO OF
OLPLW IRU WKH $WKOHWH 0 ZkhMindgakametet lbiGheDAtlete3BMRas as follows:
bpm, when lactate reached the limit of the aerobBRZHU : /DFWADWHORO /+ +BSP
threshold of 4.0, at a power of 308W, all parametexO, — 20.1 ml/kg/min. Threshold limit for the
after this point were showing faster growth. $WKOBWBY DFKLHYHG DW +5 RI
lactate reached the limit of the aerobic threshold of

ig. 3.3M Participant initial testing results
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4.0, at a power of 331 W, all parameters after this On this chart it is graphically shown that

point were showing faster growth. The M-grouphe participant from the T group, who used

members have reported peak performance ratidltrabreathe” respiration depression device, and

DYHUDJLQJ:RYKUFK LV GH ¢ QHliadpaédkdd histhRi&g experiment results up to 377 W

level of preparation by comparing their result wittat 185 bpm, with a maximum oxygen consumption of

the average results of athletes who train more th&8.6 ml/kg/min. The chart also shows the individual

13 hours/week and involved only in cycling sporgiraphical representation of athlete’s lactate, which
Fhgh]zjh\ Fbs_gdh ahlebmiead185 bpm reached its critical level of 11.0

1996). Also, for all three athletes, (f@ax exceeded ORO / 7KH VWDUWLQJ SDUDPHWH!

WKH DYHUDJH OHYHO RI SUH S IXWDNGIM VR/O OFReS mEREAMDW HOR O /

+5 £ ESP - 923 ml/kg/min. Threshold

OLPLW IRU WKH $WKOHWH 7 ZDV I

bpm, when lactate reached the limit of the aerobic

threshold of 4.0, at a power of 304 W, all parameters

after this point were showing faster growth.

Fig. 4. 1T Participant initial testing results

On this chart it is graphically shown that
the participant from the T group, who used
“Ultrabreathe” respiration depression device, anfdg- 6.3T Participant initial testing results
had peaked his initial experiment results up to 388 W
at 185 bpm, with a maximum oxygen consumption of On this chart it is graphically shown that
62.9 ml/kg/min. The chart also shows the individuahe participant from the T group, who used
graphical representation of athlete’s lactate, whictultrabreathe” respiration depression device, and
at his pulse 185 bpm reached its critical level of 10l&d peaked his initial experiment results up to 374 W
ORO / 7KH VWDUWLQJ SDUD P atW3dgm) Ritt a Wakibhui$ dkygentd didd mpfion of
ZDV DV IROORZY /DREIAHIWIR O /62.0 mli/kg/min. The chart also shows the individual
+5 % ESP ,9219.1 mi/kg/min. Threshold graphical representation of athlete’s lactate, which
OLPLW IRU WKH $WKOHWH 7 2ADhis puisk 1188Yod® rdadkied Bs Britical level of
bpm, when lactate reached the limit of the aerobic ORO / 7KH VWDUWLQJ SDUDPH!’
threshold of 4.0, at a power of 330 W, all parametersy ZDV DV IROORZV BRRZWDWH
after this point were showing faster growth. ORO / +#5 ESP, -928.1 mi/kg/min.
Threshold limit for the Athlete 3T was achieved at
+5 RI ESP ZKHQ ODFWDWH UHDFK
the aerobic threshold of 4.0, at a power of 317 W,
all parameters after this point were showing faster
growth. The T-group members have reported peak
performance ratio averaging over 370 W, which is
GH¢{¢QHG DV D JRRG OHYHO RI SUHS:E
their result with the average results of athletes who
train more than 13 hours/week and involved only in
Fig. 5.2T Participant initial testing results F\FOLQJ VSRUW Fhgh]JZjh\ Fbs

lhebsmd (GZDUGV &RRNH
all three athletes, Vfnax exceeded the average
OHYHO Rl SUHSDUHGQHVV Ilhebsmi
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ORO / #+5ESP ,9218.0 ml/kg/min.

Threshold limit for the Athlete 2Eks was achieved

DW +5 RESP ZKHQ ODFWDWH UHDI
of the aerobic threshold of 4.0, at a power of 306 W,

all parameters after this point were showing faster
growth. From this chart we can also conclude, that
athlete’s reaction on given training stimulus was
constant and growing with linear progression.

Fig. 7. 1Eks Participant initial testing results

On this chart it is graphically shown that the
participant from the Eks-group, who wasn't using
any respiration depression devices, and had peaked
his initial experiment results up to 371 W at
185 bpm, with a maximum oxygen consumption of
59.0 ml/kg/min. The chart also shows the individquig_ 9.3Eks Participant initial testing results
graphical representation of athlete’s lactate, which
at his pulse 185 bpm reached its critical level of 11.2
ORO / 7KH VWDUWLQJ SDUD P HWO Whi$ Riartwt KdHgrapiisalyHsWokin thisit \the
ZDV DV IROORZY /DEIMHDWER O /participant from the Eks-group, who wasn't using
+5 % E SP ,-927.7 ml/kg/min. Threshold limit any respiration depression devices, and had peaked
IRU WKH $SWKOHWH (NV ZDV D RiK LtiglHe@p@ient SreBults upEts P369 W at
when lactate reached the upper-limit of the aerobl80 bpm, with a maximum oxygen consumption of
threshold of 4.5, at a power of 277 W, all paramete6d.2 ml/kg/min. The chart also shows the individual
after this point were showing faster growth. Frorgraphical representation of athlete’s lactate, which
this chart we can also conclude, thatathlete’s —initiat his pulse 180 bpm reached its critical level of 10.5
level of preparation is not high enough. ORO / 7KH VWDUWLQJ SDUDPHWHL
ZDV DV IROORZY /DRFAHMIWERO /
+5+ ESP ,9218.5 ml/kg/min. Threshold
OLPLW IRU WKH $WKOHWH (NV ZDV
bpm, when lactate reached the limit of the aerobic
threshold of 4.0, at a power of 307 W, all parameters
after this point were showing faster growth. From
this chart we can also conclude, that athlete’'s
reaction on given training stimulus was not even, as
upon high intensitystimulus hear rate of the athlete
VLIQL;FDQWO\ IDVW LQFUHDVHG I
Fig. 8.2Eks Participant initial testing results returned to natural (linear) growth. The T-group
members have reported peak performance ratio
On this chart it is graphically shown that theDYHUDJLQJ:RYKUFK LV GH¢{QHG DV
participant from the Eks-group, who wasn't usindevel of preparation by comparing their result with
any respiration depression devices, and had peakkd average results of athletes who train more than
his initial experiment results up to 370 W afl3 hours/week and involved only in cycling sport
182 bpm, with a maximum oxygen consumption of Fhgh]Zjh\ Fbs_gdh Ihebs
60.9 ml/kg/min. The chart also shows the individudal996). After analyzing the results of all three groups
graphical representation of athlete’s lactate, whiaf athletes, it can be concluded that the average level
at his pulse 182 bpm reached its critical level af preparedness above medium level considering
ORO / 7KH VWDUWLQJ SDU DrBatightrespbRId tothkeHad@ad kadl itimhtdus. For
(NV ZDV DV IROQ@QRZYV /BRXMBEUMEority of participants, the heart rate response to
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the added increase of pedaling power was increaseOn average, all group performance was
RI LWV DFWLYLW\ LQ OLQHDUWPSWRMHY VIRIQFK/D ¥ WIHAH F\HYG @
for all athletes showed a steep increase form 4.0thkat were presented after the use of ElevationMask
ORO / )ROORZLQJ WKH XVH RI0 &drd@alf toHheGridss tbRvenfdnRuQe and the
devices during 8 monocycles, the maximum resulébility to more accurately select the load using a
for all athletes were grouped for detailed analysis.variety of valves. The design of the UltraBreathe
device also provides a different level of load
Table 1 selection, but with less precision than Elevation-
7HVW UHVXOWYV RI 7TULDWKOHWHWPDWMWU+REBHY HUSKDYHRXS PHPEHUV
#of Il Phase of experiment IIl Phase of experiment RI WKH 8OWUDYUHDWKH GHYLFH L

phase environment due to facial muscle overload when
Tests| Watt | /$ VO,max BPM | Watt | /$ |VO,max BPM using it

im 377 | 10,2 | 63,6 | 180 | 382 | 9,9 | 63,8 | 181

2m 385 | 10,2 | 66,3 | 185 | 392 | 104 | 68,6 | 184

3m 409 | 10,0 | 67,8 | 182 | 414 | 10,2 | 69,8 | 184

1t 391 | 10,7 | 63,5 | 183 | 395 | 10,2 | 654 | 182

2t 379 | 109 | 59,2 | 183 | 383 | 10,3 | 61,0 | 182

3t 376 | 100 | 62,3 | 182 | 379 | 9,9 | 62,6 | 182

leks | 374 | 10,9 | 59,2 | 182 | 371 | 10,7 | 60,2 | 184

2eks | 372 | 106 | 61,1 | 181 | 373 | 10,5 | 61,3 | 183

Fig.11.5HVXOW LQFUHDVH GHFUHDVH IRU HDF¥
3eks | 370 | 10,6 | 612 | 182 | 370 |1050| 61,34 181 | |jphase

M — group, who used “Elevation Mask 2.0” respiratory depressing mask
T — group, who used “Ultrabreathe” respiratory depressing device .
Eks — experimental group, who haven't used any respiratory depressing Analyzing the results after phase Il and

devices comparing them with the results that were presented
in two earlier phases of the pedagogical experiment,

The results of the control group were lesae can consider that the M-group has a higher and
developed from of all groups, as well as the resultgster resultincrease. This is also shown in the Fig. 12
of some athletes havebeen dropped in varioasd changes in individual results of each participant
parameters. All the participants who used thiéig. 13. The T and M group members also noted that
LUltrabreathe” respiratory depressing devicethe heart rate recovery time, after heavy workloads,
noted that at the time of use, there was a greatdso improved, and that the energy level for each
discomfort for breathing during normal aerobicDWKOHWH KDV LPSURYHG ZKDW L
ZRUN DURXQG WKH SXOVH | UwbikdutsQring the exi@Rment Qeriod. According
For some athletes, the maximum heart rate has€W R WKH GDWD VKRZQ LQ WKH WDE
improved and even “dropped” what was associatéde overall level of fatigue at high intensity has
with atypical bike loads during this training periodimprovement.

Fig. 10. 5HVXOW LQFUHDVH GHFUHDVH IRBIIHBRAHYEYOW LIFREB W HRPDWHRYH IRU HDF

Il and Il phase phase with initial results
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The average drop of lactate for all groups was For each participant, the comparison of the
4.3%, which also showed a very good increase. For ttesults between phases | and IV is as follows: for
M-group participants, the pedaling power increasew K H O SDUWLFLSDQW DQ LPSUR
for 3.9%, and the V(nax for all experimental all 4 parameters: the power level has improved to
groups increased by an average of 3.5%. 2.96%, or from 371 W to 382 W. The lactate level
after added workload stimulus has improved to

RWKHU ZRUGV IURP ORO /
Maximum oxygen consumption, or Vi@ax, has
improved by 2.08%, or from 62.6 to 63.9 it/
min. The maximal heart rate allowed within the
test protocol has improved to 2.19%, or from
183 to 179 bits/min. For the 2-M participant, an
LPSURYHPHQW LV GHg,QHG LQ DO

0 ro t 34 %
fig 13 sHvxow Lorurovi srrunovi 1r PHEIRSATITRINH RBSHIPRITL
stlmulus has improved to 3.67%, other words,

According to the data, it can be seen that alURP ORO / WR ORO / ODJLP
participants in the two experimental groups hawonsumption, or V@nax, has improved by 4.59%,
increased their V{nax by an average of 4%. The half obr from 65.3 to 68.3 ml/kg/min. The maximal heart
participant heart rates also showed some improvemeaite allowed within the test protocol has improved
by applying the maximum workload stimulus. Also, théo 1.08%, or from 185 to 183 bits/min. For the
average result improvement in lactate per participantin0 SDUWLFLSDQW DQ LPSURYHPF
all groups can be rated on average by 4%. After'the i 2 parameters: the power level has improved to
and & phases, the participants performed an additior&B0%, or from 395 W to 412 W. The lactate level
4 training monocycles to determine the effectivenesa$ter added workload stimulus hasnt changed.
of the UltraBreathe and ElevationMask 2.0 respiratoiMaximum oxygen consumption, or Vi@ax, has
GHSUHVVLRQ GHYLFHV IRU W KHirbpvéwed bWMI3§XN, oW rQrii §58 t 683 HDkKg/ DV W
GH¢{QH WKH G\QDPLFV LQ WKH mKDIQd MakmadlhedtXraié\allowe QwWithin Bhe tdsy
1 and 2 what is showing difference after starting tegtotocol has shown negative improved to —1.65%,
to the test, what has been made later (4 monocycles)from 182 to 185 bits/min. For the 1-T participant,
all the results were improved, but when comparin @ Q LPSURYHPHQW LV SGOHDODEPHGY HQ
the results after the"8nonocycle, the results slightlythe power level has improved to 1.08%, or from

decreased. 388 W to 392 W. The lactate level after added
workload stimulus has improved to 0.93%, other
Tabe2 ZRUGV IURP ORO //O0OMRLPXM®MRO
7HVW UHVXOWV RI 7ULDWKOHWHYV GXRyes xonspmption @r, ¥@axD Was improved
#of | Phase of experiment IV Phase of experiment by 0.91%, or from 62.9 to 63.5 ml/kg/min- The
phase maximal heart rate allowed within the test protocol

Tests| Watt | /$ VOmax BPM | Watt | /$ VOmax BPM | a5 jmproved to 1.51%, or from 185 to 182 bits/
im | 371 | 10,7 | 62,6 | 183 | 382 | 100 | 639 | 179 | min. For the 2-T participant, an improvement is
om | 377 | 109| 653 | 185 | 300 | 105 683 | 183| GCH¢QHG LD ODDBHWHUV WKH SRZI
improved to 0.87%, or from 377 W to 380 W. The
lactate level after added workload stimulus has
1t 388 | 10,8 | 62,9 | 185 | 392 | 10,7 | 63,5 | 182 LPSURYHG WR RWKHU ZRUGV
2t 377 | 11,0 | 58,6 | 185 | 380 | 10,7 | 59,1 | 182 WR ORO / OD[LPXP R[\JHQ FRQ'
3t | 374|105 620 | 183 | 377 | 98 | 624 | 182 | VO,max, has improved by 0.91%, or from 58.6 to
leks | 382 | 11,2 | 59,0 | 185 | 371 | 10,7 | 59,0 | 182 59.1 mI/kg/mln The maximal heart rate allowed
within the test protocol has improved to 1.72%, or
from 185 to 182 bits / min. For the 3-T participant,
DQ LPSURYHPHQW LSD&HDPHNHUY

3m | 395 | 104 | 65,8 | 182 | 412 | 104 | 68,8 | 185

2eks | 370 | 10,7 | 60,9 | 182 | 372 | 10,6 | 61,0 | 185

3eks | 369 | 10,8 | 61,1 | 182 | 369 | 10,5 | 61,2 | 180
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power level has improved to 0.67%, or from 374 \\V

to 377 W. The lactate level after added workload

stimulus has improved to 6.66%, other words,

IURP ORO / WR ORO / OD[LPXP R[\JHQ

consumption, or VOnax, has improved by 0.65%,

or from 62.0 to 62.4 ml/kg/min. The maximal heart

rate allowed within the test protocol has improved

to 0.65%, or from 183 to 182 bits/min. For thé&ig. 14. SHVXOW LQFUHDVH GHFUHDVH IRU HI

(NV SDUWLFLSDQW DQ LPSEHRYEPHQW LV GHLQHG LQ

2 parameters, as well in one parameter changes

KDVQTW EHHQ GH¢{;QHG DQG L @kssyptpWwehthérs shavied e3ligiatbmpraveédent

changes took place: the power level has negative VO,max — 0.09%, what indicates a natural

improved to —2.88%, or from 382 W to 371 W. Théncrease in the chosen training method. The other 3

lactate level after added workload stimulus hgsarameters did not improve, and also dropped below

LPSURYHG WR RWKHU ZRtdeSstartindJI&#l, indicating e Avorst recovery and

WR ORO / OD[LPXP R[\JHQ BRYVXHAZWILHR@W RHOHUJ\ FRQVXPSW

VO,max, hasn't shown any improved. The maximal

heart rate allowed within the test protocol has

improved to 1.62%, or from 185 to 182 bits/min. For

W KH (NV SDUWLFLSDQW DQ LPSURYHPHQW LV GH¢{QHG

in 3 parameters: the power level has improved to

0.54%, or from 370 W to 372 W. The lactate level

after added workload stimulus has improved to
RWKHU ZRUGV IURP ORO / WR ORO /

Maximum oxygen consumption, or YDax, has ig. 15, 5HVXOW LQFUHDVH GHFUHDVH RI HDFK

|m_proved by Q.16%, or from 60.9 to _61._0 mI/kg}T_%LWLDO DQG QDO GDWD RI H[SHULPHQW

min. The maximal heart rate allowed within the test

protocol has shown negative improved to —1.65%, or

from 182 to 185 bits/min. For the 3Eks participant, As we can see from the chart, for all M-group

DQ LPSURYHPHQW LV GH¢ QH @ernligrs, the Pawer RikiW®BY parameéteis have

power level hasn't showed any improvements. Theproved after 12 monocycles, of which 8 were

lactate level after added workload stimulus hassing breathing depression devices. Only in 1 out

LPSURYHG WR RWKHU ZR&af GM-grbUpR Participaridk 6hotvn  lactate levels

WR ORO / OD[LPXP R[\JHQ vAtR @\difetehive IcéhParifyvith thé fio the &4

VO,max, has improved by 0.10%, or from 61.1 tphase, and the same participant also worsened the

61.2 ml/kg/min. The maximal heart rate alloweanaximum heart rate, which tends to be related to

within the test protocol has improved to 1.10%, dotal fatigue and to another non-experiment related

from 182 to 180 bits/min. According to all obtainedactor. All T-group members have the power and

results, we see that the power pedaling for thmaximum oxygen consumption parameters equally

M-group participants from the beginning of themproved. By analyzing the differences between

experiment has improved by 3.5% by the end of thke 8' and 12' monocycles, we can conclude that

experiment and the VV@ax — increased by 3.74%,the results slightly decreased from the moment

which indicates an increase in the effectiveness pérticipants were training with and without

that kind of trainings. Also, we see the improvememespiration depression. These results are graphically

of lactate level at peak loads: which was for thehown in Fig. 16. and in Fig. 17.

M-group 3.4%. An equivalent improvement in

lactate level at peak loads was observed for T-group

participants — 3.4%. The increase in power was only

2.3%.
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H[SHULPHQW OD[LPXP 2[\JHQ &
02 & RUn@R) — Mean T-group result 61.2 mi/
NJ PLQ OD[LPXP SRZHU RI WKH W
3RZHU +: $YHUDJH 7 JURXS UHVXO
%ORRG ODFWDWIRHDHY HBIVXOW OH
ORO / 3XOVH )YUHMHH@MHUDJIH JI
result is 184 bits/min. Initial parameters of the
ﬁ:génldﬂ \fp‘l;’sé OW LQFUHDVH GHFUHDVH Rl dtfifdior/Systent weftterinedbtfd?e the start
RI WKH H[SHULPHQW OD[LPXP 2[\Jl
02& RU&R) - Mean Eks-group result 60.3
&RPSDULQJ WKH UHVXOWVP®RINIJWKH) DQGULPHURESRAHU RI WKH
participants, it can be seen that lactate level continuBRZHU +: $YHUDJH (NV JURXS UHVX
to improve, which is associated with increased ORRG ODFW DWW R HOHY KOGl V XOW OH
¢WQHVY OHYHO 7KH LPSURYHPRI@QW BX OWKHH xOBKFBWHDQVAU O I HO R X
is process noticeable for almost all tested athletes.i$nl83 bits/min.
all cases, the capacity ratio dropped by 0.33%, and 5HVSLUDWRU\ GHSUHVVLRQ G#t
the VOmax ratio decreased in all cases. WKH ¢ UVW PRQRF\FOHV RXW RI
the experiment. The duration of the training was 60
minutes. The results obtained in all the investigated
parameters improved after the fourth monocycle,
and even bigger improvement of results was after
the 8" monocycle, where the increase of the results
was even higher. A slight drop of the results was
from 9 to 12 monocycles, as the participants did not
use any respiratory depression devices, although,
Fig. 7. 5HVXOW LQFUHDVH GHFUHDVH IRU @IDFR PSAXI$ LARRED WAIOW K. WKH ¢ UV W
and IV phase improvement in all parameters was determined.
&RPSDULQJ WKH 0 JURXS HQ
As from results of the control group during theW KH H[SHULPHQW ZH FDQ GH¢{QH
H[SHULPHQW VKRZHG D GIRPISDMBIEHLRFDQW GLIIHUHQFHV ZHUH
to the dynamics reported by experimental grougmwer: W, maximum oxygen consumption -
: &RPSDULQJ WKH UHVXOWYPIRU AWK D BURXEORBG /DFWDV
the T-group, we can conclude that more Effectiv@ XOVH )JUHTXHQF\ 5DWLR PLQ LC
use is “Elevation Mask 2.0”, which is associatechembers of this group who were using Elevation
with ergonomic factors, practical application factortask 2.0 during 8 monocycles managed to improve
and accuracy. As well we can't overlook the fact thahe above-mentioned parameters more effectively
the convenience of the UltraBreathe device is modeiring interseason. The total score of T-group for all

likely to appear in workouts out of the gym. results (Power W, maximum oxygen consumption
VO,PD[ /DFWDWH /$ 3XOVH ZHUH
Conclusions indicates a positive result increase and effectiveness

Linitial parameters of the respiratory systerof the frequency and duration of training for the
were determined before the start of the experimegtoup with the UltraBreathe respiration depression
OD[LPXP 2[\JHQ &RQVXPSW Lde@ce. TOR groupRalso noted a lowered ergonomic
VO,PD[+ OHDQ 0 JURXS UHYVXOWevel durla@thbl dsd>df €his device, which was one
Maximum power of the test movement: Poweof the stress factors during experimental period.

: + $YHUDJH 0 JURXS UHVXOMWDNO VER®WORRIGWKH H[ ZKDX\S |
ODFWDWH ODPHID@ UHVXOW O Hndidales that & @sult is constant and that it also
Pulse Frequency — The average group result 9emetimes worsens. Such frequency and duration,

183 bits/min. Initial parameters of the respiratorgs well as interval and stimulus addition, are more
system were determined before the start of tmecommended for use with breathing devices.The
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V/
REWDLQHG UHVXOWYV FRQ¢UP® IPIQ%(?efangu%hysmbglcav&ev 8?5#)?{?

in‘human mus
the UltraBreathe and ElevationMask 2.0 respiratony,gg oi:citeulike-article-id: 1572911

depressing devices (12 monocycles) in preparatign Kayser, B. (2003). Exercise starts and ends in the brain.
for triathlon in cycling segment gives additionaEuropean Journal of Applied Physiolgg90, 411-419.
EHQH¢W IRU SK\VLFDO VNL O @ay httr/fRIx.deijgrg/0 M09 H#$@94RB093H90R-R U H

effectively: overall endurance parameters arf Moreira, A. (2016). (I¢FDF\ RI ,QVSLUDWRU\
movement power Training on Elite Swimmers.3($.1257(

' ) (' (5

9. 5RPHU / OF&RQQHOO $ -RQHVD $

5()(5(1&(6 muscle fatigue in trained cyclists: effects of inspiratory
1. &DOEHW - $ 'H 3D] - $ *DU D&k KidiRing MedigifeEdhdiDsdrehte in Sports and
9DFD 6 &KDYDUUHQ - $Q D EyéRiGBES)H@Ep) SURYLVLRQ

does not limit Wingate exercise performance in enduranceg.Scott, V., Gijsbers, K.(1982). Pain perception in
trained cyclistsJournal of Applied Physiolog94, 668-676. competitive swimmerritish Medical Journal284(6309),

2. &URVV 7 - LQWHUV & §7Hd6|SH¢t|dm1Wd8|lér‘g/R>iME/@ﬂ]|2846309 117.
power and the slow component of Gptake Medicine and 11. Fbs _gdh % NmgdpbhgZe
Science in Sports and Exercidé(9), 1797-1807. \hafh ghklb k|hJ|kf_gh\ Db_\ A~hjh\v_

3. 'RPLQHOOL 3 % SUFKL]D % SRPRMEWRNEjhE < > Mlihfe_gb_ \ kilDjb_\
Effects of respiratory muscle work on respiratory angA~hjh\vy F

ORFRPRWRU EORRG ARZExperkditdd JisHhdWEmdH> :  :bheh]lbg_kdbc dhgljhev
Physiology 10211), 1535-1547. ihAlhlh\d_ kihjlkf_gh\ \ukhdijh_deZKbR

4. (GZDUGV $ &RRNH & 2[\JH@ XSWDNH NLQHWLFV

and maximal aerobic power are unaffected by inspiratony, K1j edh\ J Ghjfh[Zjbg_kdZy
muscle training in healthy subjects where time to exhaustigbihdkb|_jZFhwkd\Z |:BFK F

is extended European Journal of Applied Physiology 15. Njheh\ < Wg~rh]_ggh_  “uoZghb_
93(1-2), 139-144. wnn_dlb\gZy | _ogheh]lby h[_ki_qgq_gby é
5. )DLVV 5 /pJHU % 9HVLQ - 0 f)BRXUNXLHUABe]heKWYEL mdZ Gh\hkb[bjk
< 'pULD] 2 OLOOHW * 3 6J-8Q0L:.FDQW PROHFXODU

and systemic adaptations after repeated sprint trainingi8. Qb h\ : Ihlb_\kdZy < GhjfZeba
hypoxia. PLoS ONE 8(2), €56522. doi:10.1371/journal. wnn_dl ghjfh[Zjbqg_kdhc ]bihdkbqg_kdhc ]
pone.0056522 Nbabheh]by q2%¥1H\1082112.
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IJRUV 6LPLQDLWLY SURI GU /HRQ GV yXSULNV
Latvijos sporto pedagogikos akademija

6$175%$8.%

Tyrimotikslas + QXVWDW\WL GHIJXRQLHYV VW\JLDXV SRYHLN?® RUJDQL]PR
SHULRGX WULDWORQR YDALDYLPR GYLUDpPLX UXQJIJW\MH &aLVv w\UlL
ADND A'HIXRQLHV 3VLVDYLQLPDV3® AKLSRNV4AODE RNYHIDY.LPLRD QBX
ALQRPL WHUPLQDL 7\ULPH GDO\YDYR GHY\QL VYWHUNLDWPLEARPNWRQR
9LVL WLHLPPEHMIDOLQLR LU WDUSWDXWLQLR O\JLR DWOHWDL NXI
GYLUDpPLD P\QLPRF&EDWDHFQSRMIK+ WXR SDpLX PHWX WXR SDEBELX ULW
VXNRV LU DWOLNGDPL WXRV SDpLXV SUDWLPXV 9LVL WLULBPLHML
JLPH 33 SR NXRIRV¥HNEPD KLSRNMUWLMRWWOUHQ L OUDWIL@DR PLNURFLN
VHVLM YLHQD Ultaxr®athQ DX & B VERNVAtBn Mask 20 R WUHPLD NRQWUROLQ;
MRNLR SULHWDLVR 'XRPHQ\V EXYR UHQNDPL SR NHWXULD DWVLJD

PRQRFLNODL SHU YLHQ VDYDLW +7 FLNOR YL G¥vdtidi MaskP.5DED L
ir Ultrabreathe 2UD QJ LU $ FLNOR SDEDLJRMH PRQRFLNODL QHWHONLI
VLWHONWL aLH GXRPHQ\V PDNVLPDORYLD GKWDRQOL\HV/ IV X YUDLUWP R BN F
ULWPDV ,#D[ 92XRPHQ\V EXYR SDLPWL OD E RKIRR RatlloN 6a¢h® X O1'\E} FDRIDVO ¢
]JDYLPR VLVWHP ULWPLaNMoRDRL.ER M B JARIPWM XWRINKD DM XMR PiJLQLDL
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naudojaniCOBAS Accutrend PlusUHQJL Q3

R 4LUGLHYOUARMR BV WPADV ¥ FPRDAXNG R M D Q
Power Flow VLVWHP

$WOLHNDQW WHVWXV SDGHPRQVWUXRWL YLVDLV |
VWDGLMRVH ODNVLPDOLRMR GHJXRQLHV VXYDUWRMLPR URGLNOLD
NXULRV QDXGRMR NYiSDYLPR VXOiWLQLPRRUWHNYBHUXAHL OR-LISDIEPN
WXV VNLUWXPDV EXYR DW 8 &) NOWCRADOLY LULODNWDWR SDGLG{MLPR
SDJHU{MLPDV 3R PRQRFLNOD EXYR X D:WMXRQNDI/PDUW MVBREY SYGHG
JUXS{VH NXULRV QDXGRMR NY{SDYLPR VXOiWVHLOWARVDQNDBWIXV RL
9LVL JDXWL GXRPHQ\V GHPRQVWUXRMD WHLJLDP KLSRNVLMRV WUF
GLGLQDQW L&WYHUP LU NDUWX JDOL GDU\WL WHLJLDP 3WDN YDU,
MDQW SODXpLXV GLGLQDQW NY{SDYLPR UDXPHQD MijJ LU NIQR DC
VWUHV

5DNWLQLDNY3BGXLPR VXO{W{MLPDV KLSRNVLMD YDALDYLPDV GY
deguonies suvartojimas, triatlonas.

Igors Siminaitis

Gauta 2018-05-18
/IDWYLDQ $FDGHP\ RI 6SRUW (GXFDWLRQ Patvirtinta 2018-12-10
BLOXVWUHHW 6W 5LJD /DWYLD
E-mail: igors.siminaitis@Ispa.lv
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'LGHOLR PHLVWULAGNXPR VSRUWLQLQND L
PDLVWR SURGXNWD YDUWRMLPDYV

Dr. Marius Baranauskas?® 5 prof. dr. Rimantas Stukds GRF GU 9DOHULMD -D
SURI GU -RQDV $0JGV $BHDOULMDY B D e Yy LLifels AiuBglis,
EdmundasSveda$
9LOQLDXV XQLYHUVLWHWDY OHGLFLQRV IDNXOWHWDYV
ELRFKHPLMRYVY PLNURELRORJLMRV LU ODE
9LOQLDXV XQLYHUVLWHWDY OHGLFLQRV IDNX
9LVXRPHQ;V VY HLNeDWRONmMpIrs\apdred Odbtras
Lietuvos sporto medicinos centtakietuvos tautinis olimpinis komitetas

Santrauka

ILHWXYRMH QjUD GXRPHQDP DSLH VSRUWLQLQNDP LU VSRUWR WUHQHU
WLNVDAWLUWL LU DSLEIGLQWL /LHWXYRV GLGHOLR PHLVWUL&ANXPR VS|
YDUWRMLPR 3SURpPLXV EHL MXRV OHPLDQpPLXV YHLNVQLXV

6LHNLDQW 3YHUWLQWL HNRORJLAND PDLVWR SURGXNWDH YDUWRMLP
QLONDL LU VSRUWR WUHQHULDL

7\ULPR UH]XOWDWDL SDURG; NDG HNRORJL4NR PDLVWR YDUWRWRME
VXGDUR DWLWMLQNDWDpPpLDX HNRORJLAND PDLVWR SURGXNWDH YDUWRMI
PDLVW YDUWRMD WLN VSRUWLQLQND LU WLN VSRUWR WUHQI

6SRUWLQLQNDL LU VSRUWR WUHQHULDL GDAQLDXVLDL HNRORJLAND
NLDX&ALQLDP PjVRV EHL MRV SURGXNWHD WDpLDX SDVWDU M3 OHPLD O\
W D VSRUWLQLQNASRUWR WUHQHULD (NRORJLAND PDLVWR SURGXNW
JDXQDPD SDMDPD WDpPpLDX MRV QijUD HNRORJLQ PLW\E ULERMDQWLV
WUHQHULD QHWXUL V VDMDP VX JDXQDPRPLVY SDMDPRPLYV

0lVD WA\ULPR UH]XOWDWDL SDJULQGALD HNRORJLAND PDLVWR-SURGX
MDQW HNRORJLAND PDLVWR SURGXNWDH ULQN JDPLQWRMDPV EIWD W
VHIPHQW EHL MXRV XJGDQpLXV VSRUWR WUHQHULXYV

5DNWD&aRMNAO®RILANDY PDLVWDV GLGHOLV PHQWWURBENXPDV VSRUWL

2YDGDV HNRORJLQLD INLD VNDLPLXV PD&jM
'LGiMDQW DSOLQNRYV WDUADLL%LVIPRA SEUNKO\MH ORE®UHN\E
GRPLPDVL HNRORJLQH &HPGLNELYWMD LWWRNRORG X ANDLIW- IR U P X
PDLVWR SURGXNWDLV NXULHNIQHNHQNAGLIGOLQNDL NX
ULXRVH Q{UD SHVWLFLGD OLNXENRORIDAD WD LPHWRD SDR&RNW D
PRQDP QLWUDWD SHUWHNOLDRYD GH®HYW ENDKP B &RIGLX W XHRWRD R J L
RUJDQL]PD LU VLQWHWLQLD PHPLEWRLONVHEGD SBXWINRYRX® | YDU
*DUOLDXVNLHQj BNXOVNLIHNRQRIBBLXDSURGXNWXV 6WDA&\
'LGiMDQWL HNRORJLAND SURG)XRUWPHRMDOW HMRORIDLIEANXGCDLVW I
Ui SDODQNLDV V O\JDV JDPLQWHWWMRORIS &ND V8 URGKIN ELW L NUHL
WRG{O EXYR 3GLHJWD MDD VHUSLID; NOWALP RL &\ VOVCHYPLED LP X NX &L P W X
WDV LU SDWHQWXRWDV HNRORRMNDYISQRENXW DNXULDOP VY QLI LD
JDOjMR GDU\WL *WDN HNRORIRQL\D LI DIRYERW RMWLED MNCSHL SULV N
PLDXV GLGiMLPXL /LHWXYRMH L @HSIWDKIMXVQ ¢ VL B NRD RUIWIQSLVX V NI
S8HPGLUE\WW |V MXG{MLPP IHGEBUDERMRMLVY2$DENRR VSRUWLQL
PHQLPLV 3 (XURSRV 6 MXQJRWRDONBDDLHSMALBALRYD VERUWLQLQ!
HNRORJLQj &HPGLUE\VW| LASOPWRAWD J®DERDKY ND L G SO WHRQWDY D L
IJLHWXYRV NDLP\Q{V * (VWLMDUES LP DRWWRM®U R GKK\W YWYR MHG HO LR
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QLQND UHQJLPR SURFHVH WDLQRARPDFYDDUDBYHSDPRRPR O\W:3

QiV WDUS NXULD YLHQD VYDWBENVQLBDX\QMDPBNVWSBPRW RBW ELHNROF
PLIDYLPDV (NRORJLAND PDLV\RXNWBGIONMER MLBR XADLPPXP LU S
3 NDVGLHQ?® VSRUWLQLQND PIFNMYWRVUDELRIQHWDD E B B RIWLLGQEDLLQ L |
JDOL GDU\WL UHLNAPLQJ 3WD3IUR® XN B DFCBU RMIRIWIMWPR SNBW L QD
GXNWD DVRUWLPHQWR 2YD LURQYHLVLWUGWDANS RQ\E H YW BLN VX WL N D
ODQNHVQLXV PLW\ERV 3SUR-pLEXY RABISWED XAWDIWILGOQ W MHS-RIUH W X
WLQLQND HNRORJLAND PDLVWWRSERGWNWR Y NUWRRYR EILHW X\
WLQD GiPHV: VXWHONWL LU 3 NDXROWH U&LDIXOIQpRXN BDBNYQHDN\NV
GLHQ WLHVLRJLQ® NRQWDNW $\QX NBEW DXRWBHL VO ¥ UM R P BRD AVER U VR
WUHQHULXV LAVLDLANLQWL SDXRWDHUBBPHHRYRORVHANR]® DN X R\RH
YDUWRMLPR \SDWXPXV .DGDQJLXRRHG@DRERPIGH@XRPAXPDV EX
QD DSLH VSRUWLQLQND LU VSR&MR GW DB QH WLLEJ HONPFFBOMRE) LG XIRP H
PDLVWR YDUWRMLP /LHWWYRMER WDLUQROPAMEPIVOPHQV GXRPHQ\V
WLMNVIGAWLUWL 3YHUWLQWL LUJDBHEDEPIRMLRVLNWKWRY CLGHIOVLRV
PHLVWULANXPR VSRUWLQLQN B QHNWSRROLR) VRUSDRHWRED BNRUR V

JLAND PDLVWR SURGXNWD YD U®IRMPXRMS QR LXNWEHLR W RROWL P S L

OHPLDQPLXV YHLNVQLXYV BWDWLVWLQj GXRPHQD DQDOL]j |
WLVWLQ SURJUDBDWDWWIEBWWLEOEDO 3DF
Tyrimo metodai Social Sciences Y 7\ULPR GXRPHQbD

6LHNLDQW 3YHUWLQWL HNRGR ILMANLEN\R\DLL WWR GIFRQXDNWDSUD 3
YDUWRMLP EXYR DSNODXVWLG/DHWXNRWDG hIGHFOLR PHLWW®-HWAL QL
NXPR VSRUWLQLQN®QWQYXRMDRDQWLVQRENRSSLDL 61 .DWHJRULQ
QHV VSRUWR aADNDV ERNV GQDXGHR VELENA E0GHID WARAIHWDIRL B L N V O X
VSRUW SODXNLP VOLGLQMLBLR NDDWYD NVIOLBLRYMQRD -NLQWEL
GDLODM:3 pLXRALP ELDWORQ GRWORODLINAKULRHONUDNRB NRH¢
NUHS&LQ:® JLPQDVWLN OHQJYDWLBWOMHMWLNEXYE SDO®BXGRAVDV
LU NDQRMD LUNODYLP & IMRWR EXYR HBPWMWIWDD VNLUWXPDV OI
JLHWXYRYV GLGHOLR PHLVWULZNXRR PSRV h QUBQINNEDFSREX R DP D 4 L L
FLMRV O\JL

(NRORJLAND PDLVWR SURGXNGSR UBDUNWRWPMBNBRORSLOND PDL
SDO\JLQLPXL EXYR DSNODXVWMLPIRHWXYRRD\Q IYRNRBQWDY QLRGRY D
LU WDUSWDXWLQLR VSRUWR MAGHKERUXL Bo LNRHMOLLNARWD NIRP LWEBWR
JRULM 3JLM EHL NIQR NXOWIBRYLQY WSRIUPVR1IBYLHWLPR LU
SULYDpLD DVPHQD VSRUWLQLQND XJG\PR SDGDOLQLDPYV
SULNODXVDQW\V W 8B QUHLLUQ ® IL My @ RultiaidiR
WUHQHULD NXUXRMDPRV VSRUVBR \ADRIRYHEXWER SEHDES G IRIHRDND  F
IXWERODV NUHS&ELQLV UD G N LUDLNW MU IQWDLODR QSDNVGHMINMDBD B3 R
ODLNLQj SHQNLDNRY{ LUNODPDRDVSEDWERDADLW®DVUVSRQRME L QN
LUNODYLPDV VXQNLRML DW O HW LNDD @MHQUR RIMQ 3 C5VD O HIXLPN X J G
YLGXWLQLD LU WUXPSDP QXRWHRICHIPD E iDHRPRE L QF W.IUH D Q® HUNRE L Q
PHWLPDL &4XROLDL ® WRO3 DKINGW:3: UXWXORRURWELREPSIVM|JXP
ERNVDV JUDLND URPiQD LPW\QijV EXUVUSBRUMDLOQOIXEL 'LGAL M
QiMLPDV GYLUDpPLD VSRUW-DVGDIJLXGR WHMNYIRQGRSRPW\-QLQNL
QiV NDWDUj AHVQ + + PRWHU\V 9LGXWLQLYV

6LHNLDQW LAVLDLANLQWL- HNRORBAEXND EOYR WHRWSURGRN WD YL
WD YDUWRMLPR \SDWXPXV NEDY LY D QRHAW DD @ HDW/E ID\NPVE KB X W V ¢
PRNVOLQLXRVH WV\ULPXRVH- 6Q/XND J&XSN ISHDQY HWREW D VSRUW
NLHQ; 1DJ\W; %DUDQDXVNDVR Y\UH\KYRRSDOHDREBRWDDPALDXV V
YDOLGXRWD DQNHWD 1DXGRMDHBW HIE@WWWYRXYR UHQWDRBDDPD N
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OHQWHOj
5HVSRQGHQWD FKDUDNWHULVWLND

3R4\PLR FKDUDNWHULVWLND

3RA\PLV
6SRUWLQLQND 6SRUWR WUHQHULD
Sporto Sakos
$QDHURELQ?® SDM{JXFEVXINADQpLRYV 25 (15,8) 64 (47,4)
$HURELQ?® LU DQDHURELQDEMMYNP XJGDQpPLRYV 66 (41,8) 36 (26.7)
$HURELQ?® SDM{JXPDEAMIGDN)pLRV 67 (42,4) 35 (25,9)
,8 YLVR 158 135
I\WLV
9\UuDL DEV VN 116 (73,4) 86 (63,7)
ORWHU\V DEV VN 42 (26,6) 49 (36,3)
,& YLVR 158 135
$PALXV PHWDL
oLQ 14 21
0D[ 31 74
9LGXUNLV “ VWDQGDUWLQLY QXRNU\SLV 61 “ “
3DMDPRV SHU PijQHV:?
HXUDP DEV VN 114 (72,6) 1(0,7)
+ HXUD DEV VN 27 (17,2) 3(2,2)
+ HXUD DEV VN 8 (5,1) 17 (12,6)
+ HXUDP DEV VN 5(3,2) 28 (20,7)
+ HXUD DEV VN 1(0,6) 49 (36,3)
! HXUDP DEV VN 2(1,3) 37 (27,4)
,& YLVR 157 135

SDVWDHENUHSALQLY OHQHRRMD\DWIHXMAERDLPW\QjV NDOQDP VOLGLQ{MLPDV GDLO>
JLPQDVWLND EDLGDULP*xLGYNDQRVMD LIYROWPVPBSODXNLPDV VOLGLQ{MLPDV ELDW

7\ULPR GXRPHQLPLV GDXJXPD JLHWXYRV GLGHOLR PHLV
VSRUWR WUHQHULD DWVWRYDVNRQNQNA NXOWUBRMI LU RB\RHWR
VSRUWLQLQND XJG\PR SDGDQ@NRDRL L N RRIMLR WV UYHDQMAURMD Q p L £
PDAHVQi GDOLV SULNODXVi LAYLMSRRRVLQLQNDL + NDUWXV Si
SULYDpLD DVPHQD VSROUWLQLYSRUXVUIGAPRND 2 NDVGLEH
SDGDOLQLDPV VSRUWR WUHQHWDLE VER YSURIAXNN W XV Y DUHNVBR D GAHLC
JLHWXYRV VSRUWR W i HXDHURRWED L Q LR
VSRUWR WUHQHULR + WBHQDBWRXWENDILY INiD W HWRWIMKMER W S R
VSRUWR WUHQHU+R/SRUWR W UHOMNR IFONWWR YDUWRWRM®D EAQMBW
OL,;:NDFLQ NDWHJRBHWD DBpokLDXV Y\UDP LU PRWHUD 6SRUWR
WR WUHQHULDL SDJDO W UHQ LLUDRMIDNPRWRY BRN WA EYDW D Y DSDVR M
VNLUVW; DWLWLQNDPDL 3 DQ IVSRRELLQFLIMNNDLINK BS$ “HLJX HN
PLAUD DHURELQ: LU DQDHURELPPLVW DNUREYDAGDGILHQ V¢
IJXP LU DHURELQ® SDMWXR XJGDVDUILXSRUWR WUHQHULD
WUHQHULXV 3DJDO \MWCGJBSORUBV S DN DB QHHNPRHQGDFLN
SDVLVNLUVW; tU VXGDUDQpPLDV SDAH WR VSRUWR WUH:(
Y\UD LU PRWHUD JUXSHV U\W SDOVJLQWL VX WUHQHULDLV Y
(NRORJLAND PDLVWR SURGXNDWHVR\DL VERMQRR X:SDRD@ NHMRP
bLODOLBULPR UH]XOWDWDL SDURGYINDQGG GEHQ DINODXVWB/LWLQNDF
VSRUWLQLQND HNRORJLANXV $DLVWRSSURGXNWXV YDUWRMD
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URQXYV LU DWLWLQNDPDL S
2 VSRUWR WUHQHULDL Y\UDL SDO
GDaQLDX YDUWRWL UHQNDVL HNR
LU DWLWLQNDPDL S
,aDQDOL]DYXV NRQNUHpPL®D HNRC
GXNWD YDUWRMLPR \SDWXPXV Q
HNRORJLAND PDLVWR SURGXNWD Y
WHUD JUXS|jVH OHQWHO|
6SRUWLQLQNDL Y\UDL SDO\JLC
SDBSRUWLQLQND LU VSRUWR WUHEHM P BWMHURLY \pEP &@ X YDUWR
HNRORJLAND PDLVWR SURGXNWD YDUWRMLPR GIDBQXP DWLWLQNDPDEXS
YLHV LU DWLWLQNDPDL S
7LHN VSRUWLQLQND WLHN LIYURSKWWRK W BH R VDIOBS & B\EX\D X
VLDL YDUWRMDP HNRORJLANBDWUWGRXNIWBDD2/SY S R/UWIRQWU-H/QXH U L
GDUR YDLVLDL XRJRV LU GDUORMQWNLDXAARWBULPLWD BEBAQLD:
MRV SURGXNWDL 3DO\JLQW-L DXEFBWDWR WWHQHUDMMV IMBNRLR\DU
QLQNDL Y\UDL GDAaQLDX YDUWRMD H/NDROGERKIR\EINOW LSL H Q RDSAUIRV L Q
GXNWXV LU DWLWLQNRNBBDLSS LU PDNDURQX\WYU
R VSRUWLQLQN;V PRWHU\V PDWNWRQK MNDANXLY SDND

OHQWHO|j
6SRUWLQLQND LU VSRUWR WUHQHULD SDVLVNLUVW\PDV SDJDO YDUWRMN
6SRUWLQLQNDL 6SRUWR WUHQHULDL
9\uUDL ORWHU\V 9\UDL ORWHU\V
(NRORJLANL PDLVWR QURGXNwWDL Q Q Q U,_F:Lmami,gmépi
$EV VN $EV VN $EV VN $EV VN
9DLVLDL XRJRV 89 84,0 34 82,9 62 83,8 34 75,6 0,879 0,270
'DUARY;V 95 89,6 11 10,4 68 91,9 36 80,0 0,267 0,058
$UEDWRYV 36 34,0 16 39,0 34 45,9 10 22,2 0,565 0,009
3LHQR SURGXNWDL73 68,9 22 53,7 34 45,9 21 46,7 0,084 0,939
$OLHMXV 19 17,9 10 24,4 28 37,8 14 31,1 0377 0,457
.LDX&LQLDL 56 52,8 21 51,2 45 60,8 26 57,8 0,861 0,744
0jVRV SURGXNWDL 59 55,7 14 34,1 39 52,7 21 46,7 0,019 0523
AXYLHV SURGXNW D43 40,6 9 22,0 39 52,7 17 37,8 0,034 0,144
6DOGXP\QDL 24 22,6 3 7,3 11 14,9 1 2,2 0,031 0,026
'XRQRV NHSLQLDL 47 44,3 19 46,3 36 48,6 18 40,0 0,827 0,358
ODNDURQDL 34 32,1 9 22,0 16 21,6 3 6,7 0,226 0,031
*UIGLQLDL SURGXN3WDL 321 11 26,8 31 41,9 19 42,2 0,536 0,927
3ULHVNRQLDL 18 17,0 8 19,5 13 17,6 13 28,9 0,718 0,147

Pastaba:S UHLEMNGAB}aLR WDUS VSRUWLQLQND VXYDUWRMDPR HNRORJL&NERDMH MR SU|
U\dLR WDUS VSRUWR WUHQHULD VXYDUWRMDPR HNRORJL&AND PDLVWR SURGXNWD

.DL NXULDP HNRORJLAND PDIPHWR RSORGSNWD NDROWLXP\QD .UL
PHQWDV SULNODXVR QXR V-SRUWLQLOND JBXYDR® SOBDPHULR 9
PD SHU P{QHV? OHQWHO;| (NRORJIGINIR YIBOR CIONPWM VR 9
YDUWRMDQPLXRVLXV SDO\JLQXN& VX SMDEM DPHDWD UBMRQIMDDBL\DLY  H
VSRUWLQLQNDLY QXVWDW\WDSRUGX\PLQN®LVELOLSYLXPR YBUMWR N
NODXVRP\E;j WDUS JDXQDPDP SDMRDRD S¥MLHVQSWRAUNWXV VDO
4LD PDLVWR SURGXNWD YDUWRWIXRRIUIGH QR X\ UDUPRGHMRW XV S
9 S JUIGLQ-LBD®DWR G X \H¥WD SHUDP{QHV: JDX
PHULR 9 S HNRORJLANGM QGIRIQRV2 VSRUWR WUHQHULDL
.UDPHULR 9 S PDNDURQDP .UD
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JDXQDPD SDMDPD SHU PiQHV3 AYDNXWRWVHSYLNQREVRNRBORHALQJID
JLANR PDLVWR SURGXNWDH DVRASWURHRQWUHQHULD JUXS{jVH QXVYV

7\ULPR GXRPHQLPLVY VSRUWLRILGND SXROCUXWWRBDRRWLD NDLS
HNRORJLAND PDLVWR SURGXNWPIDVRUQWEP BQREXN@X¥R DPUWRM

OHQWHO
BSRUWLQLQND SDVLVNLUVW\PDV SDJDO HNRORJLAND PDLVWR SURGXNWD
HXUbD + HXUDb ! HXUDb
(NRORJLANL PDLVWR SURGXNWDL Q Q S UHLNAaPj
$EV VN $EV VN $EV VN
9DLVLDL XRJRYV 88 84,6 20 76,9 14 87,5 0,577
'DUARYV 95 91,3 16 73,1 14 87,5 0,011
$UEDWRYV 35 33,7 11 42,3 5 31,3 0,673
B3LHQR SURGXNWDL 67 64,4 21 80,8 6 37,5 0,018
$OLHMXV 16 15,4 9 34,6 4 25,0 0,077
.LDXaLQLDL 49 47.1 17 65,4 10 62,5 0,168
O0iVRV SURGXNWDL 47 45,2 17 65,4 8 50,0 0,183
aXYLHV SURGXNWDL 37 35,6 13 50,0 2 12,5 0,048
6DOGXP\QDL 15 14,4 9 34,6 1 12,5 0,034
'"XRQD LU NLWL NHSL4LDL 42,3 17 65,4 4 25,0 0,027
ODNDURQDL 24 23,1 12 46,2 6 37,5 0,048
*UiGLQLDL SURGXNW3IDL 28,8 15 57,7 0 0,0 0,0001
BULHVNRQLDL 14 13,5 7 26,7 4 25,0 0,179

+ PHWDH DPALDXV VSRUWR XWWHQHHM QLD GW aQ+ DX HWDH DPAL
YDUWRMD HNRORJLANXV JUIG LUK G BAURIEODNWXWYWBMD HNRORJLA

3 LU DOLHMbB3 S SDO\JLQS3VL
OHQWHO;j
6SRUWR WUHQHULD SDVLVNLUVW\PDV SDJDO HNRORJL&ND PDLVWR SU
+ PHWDL + PHWDL
(NRORJLANL PDLVWR SURGXNQ@DL Q S UHLNA&P
$EV VN $EV VN

9DLVLDL XRJRV 52 88,1 44 73,3 0,041

'DUARY |V 53 89,8 51 85,0 0,427

$SUEDWRYV 22 37,3 22 36,7 0,944

SLHQR SURGXNWDL 27 45,8 28 46,7 0,921

$OLHMXYV 13 22,0 29 48,3 0,003
.LDXaLQLDL 32 54,2 39 65,0 0,231

OiVRV SURGXNWDL 27 45,8 33 55,0 0,314

aXYLHV SURGXNWDL 25 42,4 31 51,7 0,310
6DOGXP\QDL 4 6,8 8 13,3 0,235

'XRQD LU NLWL NHSLQRDL 37,3 32 53,3 0,079
ODNDURQDL 7 11,9 12 20,0 0,226

*UIGLQLDL SURGXNWDUI9 32,2 31 51,7 0,031

(NRORJLANR PDLVWR Y DY WBAHWER DS W LB WWBRUWLQLQNDL
WLQXV UHVSRQGHQWD QXRPR®DDPGHWQOHNRWR M 4RBWEDRRALDXV Y
WR SURGXNWD VDXJXP VYHLNDWISQDP ¥LDV UBQWH®Y; 3DO\J
EHL VNRQ3® QXVWDW\WD NDG VSLIR3AAW R M UG DO UM /IS R N R/Q R LIGENNER

PDQR MRJ HNRORJLANIRFBILWW R SWHRIGNGPW QD GDU GDXJL
\UD VYHLNHVQL (NRORJLAND PARWWRRSWRG QMW DDVFERRDWDG H N
QDP VLDV VDY\EHV ODELDX D NFHOQWWORMD IYRUMY SR DHBNVEH G
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OHQWHOj
(NRORJL&ND PDLVWR SURGXNWH YDUWRMLPR SULHADVW\V DWVLA

(NRORJL&ANR PDLVWR t PHWDH t PHWDH L

YDUWRMLPR SULH&BDV-WY Q Q S UHLN&P;
$EV VN $EV VN

6DXJIJXPDV 17 25,4 23 28,8 0,647

6YHLNDWLQDPDVLV SR3HLNLV 74,6 70 87,5 0,045

6NRQLV 24 35,8 35 43,8 0,329

7RNLD HNRORJL&ND PDLVWR SURGXNDVPOWMBNYDELB NBLBWLV LU
VDXJXPDV LU VNRQLV /LHWXYRY¥ BSXGHDLEDRHIG\DXULEN X SR O\JLQ
VSRUWLQLQNDL QHODLNR SUHRRIOMRHWANR PRYLVMWRORNR QN RVQH"
PDLVWR SURGXNWXV VNDQHVQIDLV QHLNLW XV SRUWRAGRX MW XD H U

ODLNR VSRUWLQLQND R VDRDANKYOQRDILWWR BURGXNWXY ODLN
OHQWHOj

6SRUWLQLQND LU VSRUWR WUHQHULD HNRORJLAND PDLVWR SURC(

(NRORJLANR PDLVWR 6SRUWLQLQNDL 6SRUWR WUHQHULDL ]
S UHLNE&P;

YDUWRMLPR Q Q
SULH&DVW\V $EV VN $EV VN
6DXJIXPDV 40 27,2 37 31,1 0,488
6YHLNDWLQDPDVLV SRIZHLNLV 81,6 109 91,6 0,020
6NRQLV 59 40,1 24 20,2 <0,0001

(NRORJLAND PDLVWR SURGXNWNRORILNL PFR. WLEH VORI\P LD QW\V LC
7\ULPR GXRPHQLPLV QHDW VL higiH OQILROUPVD FLOIRNK: RSLBPHRNRORJILA]
VSRUWLQLQNDL GD&QLDXVLDLWKNVROR.J NANV DR/SIRVUW LQ/LQ NVED L U
SUHN\ERV FHQWUXRMHWXUJXMHSRUWR WUHQHULD S OH(

3DQDALDL HNRORJLAN PDLVQRUEWDIRMDRYUD ¥SIRWHWRORJILAN
WUHQHULDL HNRORJLANXV PDLMAPRISYBEBXNMWRYQND Y\UD LU PR
SHUND SUHN\ERV FHQW4 XWRMH XMH DWLWLQNDPOHQWHO
3DDLAN{MR NDG HNRORJL&N PIRWRD FSWHRN\ DSV HF HQVWR O RBRVG P LW
GDAQLDX SHUND Y\UHVQL + NPHYWD HDWQRLPKW BV SREMWRXY VSRUW
WUHQHULDL SDOVLQWL VX MDXQHVQISOD®RBLQWL VX MDXQHVQI
ALDXV WUHQHULD LSV 7DpLDXDHPNR DXV VSRUWLQLQN®LV
ORJLAN PDLVW WLHN VSRUWL @HNDHOWLHN LU VSRUWR WUH
QHULDL SHUND LWLQ UHWDL 1HSDLVDQW WR VSRUWR WUHQHUL
SDOVJLQWL VX VSRUW LPQXLIQWHD IS\H UN D

HNRORJLAN PDLVW GDaQLDX S
OHQWHO;j
6SRUWLQLQND LU VSRUWR WUHQHULD LQIRUPXRWXPDV DSLH HNR
6SRUWLQLQNDL 6SRUWR WUHQHULDL ~

~ S UHLNA&P;

,QIRUPDFLMRYV AaDOWLQLDL Q Q
$EV VN $EV VN

1HSDNDQNDPDV LQIRU FLMRV
NLHNLV © Q ?OD 44,3 74 54,8 0,073
4LQLDVNODLGD 52 32,9 78 57,8 <0,0001
79 LU UDGLMR ODLGRV72 45,6 56 41,5 0,482
ORN\PR 3VWDLJRYV 63 39,9 25 18,5 <0,0001
SUHN\ERV FHQWUDL 42 31,1 44 27,8 0,541
L, QWHUQHWDV 62 39,2 64 47,4 0,159

AHLPRV QDULDL GUDX8DL 51,9 52 38,5 0,022
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3DJULQGLQLDL LQIRUPDFEMRAW LAADNXNPRQVBRUDMLALENRORY\UDL
JLANXV PDLVWR SURGXNWXYVY WDVSDSRUWNROQDJIPAIGDBRQLDBW GIL
VLDL PLQLPL a4LH SDa3VWDPLIJDXWQDXSDHNAHR Y FAH QWUEKBE &3 VIV D

WHOHYL]LMRV ODRBROUDXJID LU 8HLPRV QD WIHQ WH O |

PR 3 VWDLJRYV LOWHUQHWDVSDW EXYR QXVWDW\WD VNLUWLQJ
6SRUWR WUHQHULDL QXURGR VNVUX W KJUDD X L DP HQ/IBR URID F k PF
MRV DSLH HNRORJLQ ORLYW]}EM PP AWMXNVIIJWKS{VHLIBE YLGXWLQLR \
Gb LU LQWHUQHWR SULNODXWRPLS; SODWS LQIRUPDFLN
SDa\PL NDGWISIVA\MRUWLQLAINDKXW JBGOXIBRDXUDPHYLRHY-QLR D
LQIRUPDFLMRY DSLH HNRORJLAOLIPXWWMS RDWQOQLIGNDLQGDXJILDX L

NODLGRYV S LU PDALDXOIRAJIGANDXPDLVW VXUDQGD SQWHU
Jb A4HLPRV QDULEBLUSPRN\PR 3VWDILIJR¥HQLDVNODLGRBMH R
S OHQWHOj MDXQLHML + PHWD DPALDXV VSF

GNLUWXPD YHUWLQDQW LQIBWFBRWNRR/M&®DRORANLAR R VWRILIRVH
WiU VNLUWLQJRVH VSRUWR WUHQHULD DPALDXWOHQWG\QYLHYV

JUXS{iVH QHEXYR QXVWDW\WD ' /
OHQWHO
6SRUWLQLQND Y\UDP LU PRWHUD SDVLVNLUVW\PDV SDJDO LQIRUPDFLMF
9\UDL ORWHU\V
,QIRUPDFLMRYV aDOWLQLDL Q Q S UHLNAPj
$EV VN $EV VN

1HSDNDQNDPDV LQIRUPDFLMRYV

NLHNLV 49D 42,2 21 50,0 0,386
aLQLDVNODLGD 38 32,8 14 33,3 0,946

79 LU UDGLMR ODLGRV56 48,3 16 38,1 0,256

ORN\PR 3VWDLJRYV 46 39,7 17 40,5 0,926

BUHN\ERV FHQWUDL 27 23,3 17 40,5 0,033
,QWHUQHWDYV 44 37,9 18 42,9 0,575

AHLPRV QDULDL GUDXSDL 46,6 28 66,7 0,025

0iIVD W\ULPR GXRPHQLPLV QDLW WL AMHODIQB QW GVDONWO H W H

S LU DPALD SVLN S LU 8LQLDVNODLGRMH
VSRUWR WUHQHULD VNDWLQWD /LEW XY R ¥ IEXGLHHMLR VFSHRIVWAMAMUDLLAQNN
PR VSRUWLQLQNXV YDUWRWL MNRORIILENKVLEDNY WW LSQUIRGXNFH Q
WXV 7DpLDX Y\UHVQLR DP&LDINXERAUWIQRQRDELENO\JLQWL
VX MDXQHVQLDLYV GDXJLDX LQIRUPDFLMRY DSLH HNRORJLAN

OHQWHO;
6NLUWLQJR DPALDXV VSRUWLQLQND SDVLVNLUVW\PDV SDJDO LQIRUPDF
+ PHWD + PHWD

JQIRUPDFLMRYV 3DOWLQLDL Q Q i

© $%v VN $SEV VN S UHLNEP;
IHSDNDQNDPDV LQIRUPDFLMRYV

Y Q QIRUBP 333 46 53,5 0,011
ALQLDVNODLGD 15 20,8 37 43,0 0,003

79 LU UDGLMR ODLGRV29 403 43 50,0 0222

ORN\PR 3VWDLJRV 35 486 28 326 0,040

3UHN\ERV FHOQWUDL 16 22,2 28 326 0,149
.QWHUQHWDV 21 29.2 2 477 0,018

AHLPRYV QDULDL GUDX4DL 58,3 40 46,5 0,139
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5H]XOWDWD DSWDULPDV JUXS{MH QXVWDW\WDV GDXJ GLGH
(NRORJLANXV PDLVWR SURGXNWWR WAV R WR MO IXSWRIFRG VDD Q|
NLD NDLS WXULQpPLXV LAVNLUWDDLDQBGD Q\iEA BNEDN WHRRRDMARAW SIBI Q |
ODQNXV VDXJXV PDLVWLQJDV GDXJDYJLW DAWPLLFOND /WHW X @RWM_\J\ Y H (
VNDQXV EUDQJXV ULERWR SWR\HICQIROLR FRHIQNDOULIAMXYR VSR
PDLVWR SURGXNWDV 1RUV QW WHRVYLPLQYWRM WNRERVLAN PD
SURG\WRYVY PRNVOLANDL WDpL DM HMXYIR 2\ DNHFOW R B B VOR\E RIMRV L
HNRORJLANR PDLVWR SURGXNSARR EXKRWLP XD \D U &RYDEHXRJIRV
MRWLQDL VLHMDPD VX HNROR GLXEND DR D JVWWERD SSURRGSXXNIWWD LY DAL H N
WRMLPR GXRGDPD QDXGD VYHIWPDGXNW XVXVKGDRRVAMYP®- SDXN-
GXRPHQLPLYVY YLHQL L& VYDUBEWDKVNDDRRMQLYDL UMHEOENDMDN DD L HM X
HNRORJLANXV PDi WWR. S URGYINM/\EYH ISXWNRYLHQj] HW DO - 5 X
WD B6NXOVNLV *LUJ&GLHQ; NLHQLWD PFRONWIELYLQWPLQDLW j
GXRPHQLPLVY VYDUEIV HNRORJL&NDHRMDUWAMRYR GEGRIGXR PHLVWUL
WD YDUWRMLPR PRW\YDL \UD LMDV 8 R X WP DA HQRINAMER GD &QLD X VI
JHUHVQLV VNRQLV S5XWNRYLHQ{GPDBOHMRURIHANRY GDU&RY |V
6WD&\V (WPLQDLW,; / L HARYGRWN WDMH QMLR M BIPQYLDL RjVD LU
VYDUELDXVLDV HNRORJLAND PDUNMSRVSQRG G WHV WY HUNDWDL M
SDODQNXV SRYHLNLV /RNRALWLHOD VSRUMOQNMW B WU VSRUWR
DO 1H LALPWLV LU PiVDN®VUGDLUARMWMXY RYD LIWSRYWXRJIDV S
QLQNDL LU VSRUWR WUHQHULBLQNXWLP|GRG SIRRVAXE WXW SNFKN &
WXRMD VYHLNDWDL SDODQND \HN RIOHRY X¥RE B DY QMR RS/FOYLH/L NW D L
EHW NULWLANLDX YHUWLQD- WRDNLWDW RH SR® XN D LP BVIDWASR ¢J URN
GXNWPD VDY\EHV NDLS VDXJXPBYQHOVYRRRHIWWULANXPR VSRUWLC
IHDWVLAYHOJLDQW 3 HNRORJHIANHDQ WBLSFIVNRO BXRIEXNWIBU ODEL
YDUWRMLPR PRW\PXVYHUWLQXYHWNR. QDQW JDXQDPD SDMDPD L
ORJLAND PDLVWR SURGXNWD % DR ®RNWW PRY DIDWVRRFLER YWR DADSW BAD \
ILHWXYRV J\YHQWRMBD SDDLANNDR HNNDRO R NIREONRR PINLY WRLYUR G X N
WR SURGXNWDL \UD SDNODXVIG/DAQ LMDXR \Q IS¥ WN.B K H PAD UWDRSMHDU
+ J\YHQWRMP 5XWNRYLHQ| S$EADPLWUWWDULD LU NLWE HNRO
BNXOVNLV *LUJAGLHQ] - BWRNDRDFRHVEDWXPXV DRDOL]XRMDQ)
NRALIQLHQj 2 PIVD W\ULRRHQKH]XOWDBWDE\URGRPLQDLW i
NDG HNRORJLANL PDLVWR SYURWXKNVWRLGXRB B @ LLAHNUSRENGE QGHD ST
OLR PHLVWULANXPR VSRUWLQPRNANLULESDOWRDW WHQHNR O RID 4 1
NODXVHVQL LU MXRV Y DUSRRMDL BWRWRQYNEPDIHW DO 0iVD DS
NP LU VSRUWR WUHQHULDP 7DPRIBRPRADG PIVOHWQHWBDMDPDV JD
VSRUWLQLQND GDOLV HNRORJGDNMQL P IMDVURVBMR BXN W KQINDWVL +
WRMD SDNDQNDPDLHHNDAMHIL GEBRYHY SLHQR &XYLHV GXRQ LU
LU P SXEOLNXRWL W\UL-PBGYNMOW DIDDIG XSAWWXNR 7DLIJL GLG
YLHQ] $EUDLW\Wj BNXOVOHPLDPRVAGWBRRY HNRORJLAND Pl
6WD&\V (WPLQDLW,j 6 W X NNDIVP K W \WIDU S VS RAHNLIGELOND $QWU
O\JLQWL HNRORJLANR PDLVWR/IYDWRMRDRPV \WNEORLHWDYRDLVW
J\YHQWRMP LU /LHWXYRV VSRUWMVQQBWE ULXRRNQDVWRBRD VX JD
NDG NDVGLHQ HNRORJLANXY P OHSDRVIDRG XANRV XWR Y DHUINWRRO R J L & |
MDQpPLD /LHWXYRV J\YHQWRMDYOD W/ RMVRDWXBOBPQRRL ENW HNFR
LU LA HVP{V QHVLVNLULD QDR WIDUWRW RMEHWNXDNLhREDXNO |V |
PIVD WLUWD VSRUWLQLQND JOAD; MMLE/ XGHHDWROBURNBXYRD VNDL
2 HNRORJLANR PDLVWR YD UW RWLLHNDV YWQBW SL X B RAUMNGRD WHANR@HRU LB |
ODELDX DWLWLQNMNRORPHNEYFPULF WRHUWL :; N XYRML P +
SURGXNWXV YDUWRWL NLHNYLHQY @GNLHP®+ 6SRQUWRPW UH QWD
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LU P+ YQW .LWD SULH&DVWMINGRWVNDWLQDQ
WL YDUWRWL HNRORJLEEND P QISR GHOR GEXDNOEY Y\UHVQLR  +
NDQNDPD UHNODPD 5XWNRYLWSRUMWL QIOQND LU6SBRUWR WUHQ
WLQLQNXV LU VSRUWR WUHQRUWXERNDYSHYNDWR QY BRM MW WRYH W
SDWUDXNWL SDNDQNDPD LY WHRQYFDW BWRNDQDRDLhOXRU SRUW
PDFLMD DSLH HNRORJLANXV PDUXSR H BGR.GXIOWXV WBDXUDRVHNRO |
NDLS URGR PIVD W\ULPR GXRMPBDY\WDQI$SDINVDQYNBWXYRY GLGHOLI
SDWYLUWLQD SUDVWDV /LHWRYRWBGLG H/GIRRJWR LW WHQENKBRY \U
VSRUWLQLQND LU VSRUWR WUHQHLHWXIY@NR GRGRI\W XR PVH DWW H L &
HNRORJLAN PDLVW EHYHLN §BRUWR WIDHQWIWW QX & DEQWXX VLD
YRV J\YHQWRMD LQIRUPXRW XPNRD ENHM ERV FHQWAGXRWQH LU WXU
6WXNDV HW DO %HYMLN SXWWL SPUMB\BRYWWBQWUXRVH
VSRUWLQLQND LU GDXJLDX -Q HPLH BV B P AL DWW R S\R U WERHW U Bl GHHU L
SDNDQND LQIRUPDFLMRY DSLHSHNROFRN. G HOMMAER VHHSD/\W HLN LD F
PIVD DWOLNWR W\ULPR GXRPH@DRPLY RIQVRE POWSHRD @D HEHYHLI
HNRORJLQ PLW\E QHSDNDQNILGHOHR PHLRFWULANXPR VSRUWLC
PHWD DPALDXV VSRUWLQLQNDPV ,GHUUPDEDMRDSIDSIHNRINRORJL
ORJLANXV PDLVWR SURGXNWXV &L B8 RUDXIQQ IHQMNMES B U VPRI WU H Q H L
DPALDXV VSRUWLQLQNDL QHVWQAQDRRDQSBONQRYDNPDY\UBVQLHP
IRUPDFLMRY ALQLDVNODLGRMA&LDXV LQSRUINLHW & NDPXJ 2D XV LPHW
LQIRUPDFLMRY DSLH HNRORJQIiNMWD FP\D MWWMUN RV S/ DRIGXIRWR D FLMR V
VSRUWLQLQNDL JDXQD L& GYUDXJ®LEWNORVARMH D UW QOHYLQH W H
MRV ODLGD LU PRN\PR 3VWDLJRVH7IRHMSRIRNWRNWQ H@MILL DY & BR U
SLQLDVNODLGRY WHOHYL]LMRWL DD LHNER OR JLGW B USJUHRGRK N'W ©J DD/
QHL /LHWXYRV J\YHQWRMPD O D/ELUDXNWLDU XRUWL QOPWARYLD NLD)>
LU SDWLNLPLDXVLDLV LQIR U PLRGRNWDHD OWDLQ DXLV X YDIUUAGR N D P
GUDXJXV SD&:VWDPXV AHLPRVWLYODWLRPAIQOFLRQDOLQ LU
NRPHUFLQ WHOHYL]LM SDUGXRWXRO/RILINDUPDNLERAR YIWR G XNV
WRVH JDXQDP LQIRUPDFLM Ns@QIDOOWR LQ/X R* L/ UK SMXLYHRQYi GLGHOLR
OHV JDYRPH SULH&WD ULQIXYN®HJOXWD PX\VSDEADRD 0D&HVC
MDQPLXV NDG SUHN\ERV FHQWDRRMM SIBWHMWNLDLIRRVDUHGEDHQ L D »
PRV VNDWLQDQW HNRORJLQ PL\B\EUQRIBHOWDSNE PR HMXYHLHY SURG
WXYRV GLGHOLR PHLVWULANX®RROKRRUMIL @ LQYNXDPM | @/LLGINX Y US U R
VSRUWR WUHQHULDPV %H WRPBBRWALDYQDRRM SILHWDXPRRA Q) UD
YHQWRMD LU PIVD WLUWD VSRWWNEBSWWUSTFIUHWIL O L QIN-BN X ¥ R R MDL@GW L \
OLR PHLVWULANXPR VSRUWLQQBUNPDLONRORXYRINFP PDHPWR YD UW
O\WLV LU DP&LXV 6SRUWLQLQBERQDREPLVDSDMDHPNRPQRJILAN
PDLVW GDAQLDX VXALQR L& SD&3VWDPD GUDXJDP &HLPRV
QDULDP LU SUHN\ERV FHQW UXRYHIN RRHIQ\GDIFL MRYLDXV VSRU
WLQLQNDL GDAQLDX LQIRUPDFLMUBRRIGDQOW) WNBQRWH NA BRDLV
QLDVNODLGRMH R MDXQXRVLXDPLSRURMDR D NEX W D QWRUINR/ORNDD D
PRN\PR 3VWDLJD GDUEXRWRMMIPHLVWULAENXPR VSRUWLQLQND DN
$SLEHQGULQDQW HNRORJLAMNHIPBQWW 3V DD MWRMDWY DL®pLD X VLI
ILHWXYRV GLGHOLR PHLVWULZEHPRXRSRYIGIOLQANXD V8 RUWSRR W U |
WR WUHQHULD GDXJ EHW SDVHWKNRORJINRNV PPRW GELRW RV BUNBEDPWPH Q
LAVN\UXV VSRUWR WUHQHUH VQPLRWHULYW KIGD RIH WSIDW NNDXWLIQMD L L
OLPDL OHPLD HNRORJLQLD INYD UPDRWILRANRORBMEXY FP\DH V\W 5 H
QHSDNDQNDPD HNRORJLAND PBPRVVGR GH®IGR R WLEYWIHNCERDR BRS R § R
EHL SUDVWDV VSRUWLQLQN-D QU VISIRRW R\ WRAH\Q B D B LLEXERIULRIMNRW
WXPDV
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|, 7(5$7E5S 5. 5XWNRYLHQi 9 *DUOLDXVNLHQ; *
1. yLXNLHQ; $NRORJLAND PDLVWR gé%{g

R@Ugﬁmvg{a S DN O BHWP HO HIRLLIRQ \
LU YDUWRMEARIPRWBAYDED AL 3U
SHU LQWHUQHW KWWS ZZZ O] §< %V%Qggb\(,\)aép JLI\?P\%{{FC&Q@PVNDWLC
VPNB YDG\ED &LXNLHQH $XVUD W éB p@w\%m@nal
e
%RaﬁU%H& %5 LbLXV 7 9D |

2. IXNRALIQLHQ; (NRORJLaIijE)G
SDVLIOD LU SBWE®BKQWDH,®RNVOLOQ S 8 D/GA R FOWU RBNN QW LU v

NRQIHUp B+1IBEp ALDXOLDL 9DG\ED

3. 2UJDQLF :RUOG *OREDO RUJDQLEP ,lg(gz 1’-‘1\3UX’\)|¥VF|\L/JVRF
QHZV '\QDPLF GDWD WDEOH ZLW Vé )% |
)2%$0 VXUNEHNU{WP® VSDOGR® 3ULH|P LF tOV'/RMBEJR?\E?XLFQ
LQWHUQHW KWWS zzz RUJDQLF? ﬁ%fbﬁ W\%%%VWWLFQ/DGlD%VIBA

WDEOHV G\QDPLF KWPO" / ! . .
4. 5XWNR\9LH@HZ—|UDT_W\:V\DI-NRZVND 66LE XND YV aXUNLHQi XEDNLHQ;

$WWLWXGHV RI /[LWKXDQLDQ %%é? Q:!?ﬁ(f@? VHXVPLSGV\l/_|LQRV§
In .RQVXPHQW *\ZQR FL L MHJR ]DF ND
SROV NLHJRF]4RQNRZVW ZD3%-855). L

:DUV]DZD

7+( 86( 2) 25*$1,& )22' $021* +,*+ 3(5)250$1&( $7+/(7(6 $1' &2$&+(6 ,1
[, 7+8%$1,%

Dr. Marius Baranauskas ® 5 Prof. Dr. Rimantas Stuke&s $VVRF 3URI GU 9DO RPUYLMDOR&GEORQV
$0JLV $EDUDY L'IDLXXIVD 3 DARGE.DE hib&s Pubelid, Edmundas Svedds

9LOQLXV 8QLYHUVLW\ )DFXOW\ RI OHGLFLQH ,QVWLWXWH RI +HDO)

OLFURELRORJ\ DQG /DERUD®RXNY 8GYAUYHW) )DFXOW\ RI OHGLFLQ

'"HSDUWPHQW R I2 3 XLB/OK. X D*HIDAWXO \ P’S LE VB IS RDDQUL R B Q6\8 B K YVLNithGadienL F L Q H

IDWLRQDO 20\PSLF &RI

6800%$5<

7KHUH LV QR GDWD RQ WKH XVH RI RUJDQLF IRRG E\ DWKOHWHYV I
SXUSRVH RI RXU VWXG\ A WR H[DPLQH DQG GHVFULEH WKH SHFXOL
EHWZHHQ /LWKXDQLDQ KLJK SHUIRUPDQFH DWKOHWHY DQG VSRUW'

7R DVVHVV WKH XVH RI RUJDQLF IRRG ILWKXDQLDQ KLJK VNLOC

7KH UHVXOWY RI WKH VXUYH\ VKRZHG WKDW WKH QXPEHU RI RUJL
LV KLIK DFFRXQWLQJ IRU DQG 5HIDUGOHVV RI WKLV HFR
DQG FRDFKHV 2QO0O\ RI DWKOHWHY DQG RQO\ RI' VSRUWYV F
VSRUWY WUDLQHUV XVXDOO\ XVH RUJDQLF IUXLWYV DQG EHUULHV
RUJDQLF SURGXFWV LV GHWHUPLQHG E\ WKH JHQGHU DQG DJH RI D
LV ODFNLQJ LQ RI DWKOHWHY DQG RI VSRUWYVY FRDFKHV 71
RI WKH DWKOHWHY EXW LQFRPHV LV QRW D OLPLWLQJ IDFWRU IRL
DPRQJ VSRUWY WUDLQHUYV KDV QR OLQN ZLWK WKHLU LQFRPHYV

7KH UHVXOWY RI RXU UHVHDUFK MXVWLI\ WKH QHHG IRU WKH GH
W ZRXOG EH DGYLVDEOH IRU PDQXIDFWXUHUV WR IRFXV RQ WKH V
FRDFKHY LQ VKDSLQJ WKH RUJDQLF IRRG PDUNHW

H\ZRU®RWJIDQLF IRRG KLJK SHUIRUPDQFH DWKOHWHV VSRUWYV F

ODULXV %DUDQDXVNDV *DXWD
9LOQLDXV XQLYHUVLWHWDYV SDWYLUWLQWD
0 . YyLXUOLRQLR J9LOQTLXV

(O S PDULXV EDRPDIQD XRRDV
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ILHWXYRV GLGHOLR PHLVWULANXPR VSR

Dr. Marius Baranauskas ® 5, prof. dr. Rimantas Stukds GRF GU 9DOHULMD -D
SURI GU -RQDV $0JGV $BHDOULMDY B D e Yy LLifels AiuDglis,
Edmundas Svedds

9LOQLDXV XQLYHUVLWHWDYVY OHGLFLQRV IDNXOWHWDYV

ELRFKHPLMRYVY PLNURELRORJLMRV LU ODE

9LOQLDXV XQLYHUVLWHWDY OHGLFLQRV IDNX
OLVXRPHQ iV VY HLNeDWHOWMPIs\Apdred Oddtras
Lietuvos sporto medicinos centtakietuvos tautinis olimpinis komitetas

Santrauka
7\ULPR WL[DJS/LCHjGLQWL LU 3YHUWLQWL /LHWXYRYVY GLGHOLR PHLVWULAa
DWVLé’\YHOJLDQW 3 NXOWLYXRMDP VSRUWR aDN O\W?3 LU DPALD
3DQDXGRMXYV YDOLGAL PLW\ERYV DOQNHW WLHVLRJLQLX LQWHUYLX F
VSRUWLQLQNDL 6SRUWLQLQND NiQR VDQGDUD WLUWD %,$ WHWUD + S
7\ULPR UH]XOWDWDL SDURGj NDG /LHWXYRYV GLGHOLR PHLVWUL&NX|
DPALXV LU NXOWLYXRMDPD VSRUWR 4DND 6SRUWLQLQNDL Y\UDL GDa
ULHEL NLDXOLHQ PiVRV SXVIJDPLQLXV NRQVHUYXV NHSWDV EXOYHYV
VDOGLNOLDLY 2 VSRUWLQLQNLD PRWHUD PLW\ERV 3SURpLDL VYHLNH
SDXNaWLHQ LU UHpLDX UHQNDVL YDUWRWL VYHLNDWDL QHSDODQND P
ILHWXYRYV GLGHOLR PHLVWULANXPR VSRUWLQLQND PLW\ERV 3SURDLI
NULQWD PDNVLPDOL RUJDQL]PR DGDSWDFLM SULH ¢]LQLD NUIYLD
5DNWD<’§R/C$§ELLDNLQLQNDL PLW\ERV 3SURpLDL VSRUWR PLW\ED

2YDGDV 7\ULPR PHWRGLND

6SRUWLQLQND ¢]JLQLR GDUELQSKRR LUDRGAL NXIVDA.D WDW LHWS R U W L C
WL VSRUWLQLDL UH]XOWDWD L BDUY R YLHIMNIDUWDL L & GLIHON. X YRYUE NG I
QXR VYHLNRV J\YHQVHQRV 6SWUQLQNQNDMXOWLYRKRMWDQW\V RC
GRYDXWLV PLW\ERV UHNRPHQGDUFXMKRP QX RMDR.G LW LEQ NIDAP DEED U M H
SDVLULQNWL PDLVWR SURGXNWXW ONDVG N X RMH.YIWX ME | VIDEV OBV L N
QDPDV UHLNLDPDV YLVD PDLVWLQLDYLG X LRQRDLANRW ROIMD EJL
YLD PHGALDJD NLHNLV OLW\EDL DGADLVDIEQMED RIVX RRALLID Q N[P@QD VO
¢JLRORJLQLXV SRUHLNLXW YRILWERA/L OSWMRPLDEYDWORQ EDLGDU!
PLW\ERV SULQFLSXV ODLNDQW®WYVUDHNB PHSRAXRMDRRI P LQXRWRO
WVERV UHALPR VSRUWLQLQNDS8MQWRHW RHQERINWK LEMDOGR JUDL
WL *WYLUWLQWL VWLSULQWLGWRYHPNDQYH VS WL HHMDNHICE D D QW BH D
VSRUWLQLD UH]XOWDWD SDO\JLIQWIR \GDHERPWUXNRKRPH@ERPDV
DSLH PLW\ERV 3SURPLXV \SD p-VWORM IMD PAIEHRRWL RQWDMU\PWMLES D W X P X
JDL 3J\YHQGLQWL VYHLNDWDL I$DDOBSQNDOPNWOR LYNXERWMD®D ¥ SRUW
bLDV SULHPRQHV RSWLPL]XRMDUXEHWS RWWLQYX@NDUPMW\E PLAU
WDLS NDG EIWP SDVLHNWD NXREIHIPHYQW DWPHRHL :PHWRERQ:® S
EINOj SDVLHNWD PDNVLPDOL WIRRWILRQQQNPRKRY DENHUIDHNLNMEXYV 0L
SULH ¢]LQLD NUIYLD /LHWXYRMHHOGHGHOLR PHLVWULANXPR
VSRUWLQLQND PLW\ERV 3SURpLOULW ERWD S BRB OB NWWMIUANDXUL: EXYR
SYHUWLQWL WRi@in® théed DENEHIORWY DQNHWD 5HVSRQGHQWDL E
GLQWL LU 3YHUWLQWL /LHWXYRVQAIRGHQWRH BMLYXWUH\ERBKXR VISR
WLQLQND PLW\ERV 3SURpPLXYV ROWXERFRDUDSLM VORUMNIEYHDND VRFL
JLDQW 3 NXOWLYXRMDP VSRUVWR @DW OOWV: DBARMALBYHQDP M Y

VSRUWR DN VSRUWDYLPR VWD&
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PLXV LU PLW\ERV UHALP 'XRPReéQBatAiRQ,GHQFLDOXPDYV
EXYR XA&WLNULQWDV ,QGLYLGXDIOUY DWW PWLED R WD H3/XRRYERD DV W IHUW
QHEXYR QDXGRMDPL 7LULDPPMP DNIFPW®O W BXRPHQYVGXWLQLAN
YDUGDV SDYDUG; J\YHQDPRVLPLYLEMRWDEQHYRRMIVGW\V /L
OHIRQR QXPHULV HOHNWURQWQ@QILENXPRMRS PGW HY DY N EX YRS R U W
VXQDLNLQWL DSLH WDL LQIRWDXYRMDQWYAUHBWIXLY RV PROVMHPSR Q3D J
VSRUWR FHQWU VSRUWR aDNDV WLULDPLHML SDVL
ILHWXYRV ROLPSLQLDPH VSRULWROMNDOW XH GEXYIRLIOWMRLEN LU JU
WD VSRUWLQLQND NIQR VDQGMUAERNWY DQEHOREL@®SRUWRDQDRRAMNRELQ
IJLV PDWXRWDV HOHNWURQ-LQjPL¥HL DHUWEN Q § PS.IVM/{LJIKKW X
YRV VSRUWR PHGLFLQRYV FHQWUHBRW)\WR PDYRVY WU QQLVQWNDL WDQR V
NIQR PDViV NRPSRQHQWPH OLHNRWLRIW NMRUWDLQIMOND 1IJLV |
/.0 NJ LU UDXPHQDP PDViVLUSBEHQWUIRY NIQR PDViEHGGURY |
ULHEDOPD PDViV 5,0 NJ LU NIPRWDI\LPDLSDVEGNIGWMIRY NIQR PL
/ILHWXYRYV ROLPSLQLDPH VSRUWWROHQWHOH NIWRNDDRIOYXRV.0, LU
DQDOL]DWRULXPL ; 66&%$1W8$HHPMMWWHONXY /LHWXYRYV GLGHOLR PHL\
OLDULQ3® HOHNWURGDHD PHWRG N PRY R DV VMU WOR P\DYA W X RN Bl UQRIU P
QDPDV NLHNYLHQR VSRUWLQLWNBWBH QRS RDWIMLQEBNYW 5,0 Y
.0, ULHEDOD PDVj EHL UDXPMIQ®DL 4. RISMALPMED PD¥ ijVNLUWLQJD
LQGHNVDV 550, 6NHUQHYLpPLXNXCWLVOORNNYQpPRLOEHORWHUD 5,0 Ul
Qi QHWRO\VJLDL 1XVWDW\WD SHU GLG
6WDWLVWLQ; GXRPHQDP D QDY LIDWNOSLRUNDL QQLIXNG RMEE U D &
VWDWLVWLQ SBEWDWIP/ Wa3RBOG3IIRFRN NI RRADViV 6SRUWLQLQNL
Social Sciences Y 7\ULPR GXRPHPRPaAWDEDMHURELQ?® LU DQDHURELQ?3
JHL SULWDLN\WL DSUDA&ARPRYVRR\SDWY DX\PLV &/ ,L0N WY/ LRAHLIMDRNGILW L
DSVNDLPpLXRWL DULWPHWLQLDL YHXWWRYY INILQR \P\D D QG DrUHW MQ LT
QXRNU\SLDL 61 .DWHJRULQDR. GYBPBOGRPDQDISVNDLpPLDYXV 5
ODXGRWEWYPGUDWR LU J)LAHUIHRRUWY QYO XVLQIWHVAWDY\VW\PDV G
5\4LR WDUS NDWHJRULQLD -NLRDWD P BONKE W BIW WALV PAXKDR UG DPXL a4 U B
GRWDV .9DNPRIHUJJRLHQWDYV +LSKROIWH]HXPSDWENULQWHL DHURELQ
EXYR SDQDXGRWDV UHLNAPLQRXPBMQ\IJPXR .XJGDQpLDP VSRUWLQ
SHIXOWDWD VNLUWXPDV ODLN\QDWVRY MEND L VRALIQENVCEL MUS-RIUNVE R LAD |
JX NDL JOHMWBRPS EXYR PDALDXUPUHEIIGRWILQLY 550, DWLWLQNDPLC
6SRUWLQLQND DSNODXVD EXYRUY YNGR PDNDOLGVFOYOW MDiQWILY JUHL
P ODSNWLPLRGXRWX %LRHWDRARY5NRPLWHWHRLANLD QHSDNDQ!|
OHLGLPX DWOLNWL ELRPHGLFYSROQWMQUQRLDPIBRWHUD ¢]L Q3 La
11-113-25). PLD VDQW\NLQDL SHU PD&D /.0 3V
MiJ LU JUHLWXP XJGDQpLB VSRU
EDODP PDV



81

OHQWHOj

6SRUWLQLOQND DOQOWURSRPHWULQLDL URGLNOLDL

6SRUWR ADNRV XJGDQPLRV
3RA\PLV Awil v *UHLWXP LU M$HURELQ® LU DQDHURESBUBBIMIIS®DM|JIXP
9LGXUNLV “ VWDQGDUWLQLV QXRNU\SLY 61
. 9 193,2 + 11,8 176,2 + 10,9 183,5 + 8,9
EJLV FP
0 178,9 £ 3,4 167,1 + 8,0 167,9 6,2
\ 9 85,1+ 14,3 72,9+ 17,2 749+ 114
QR PDVj NJ
Q : 0 76,4 + 15,3 58,8+ 7,9 58,3+ 8,2
o NJ 9 69,1+ 8,5 60,6 + 11,9 62,1+7,6
' 0 55+5,9 454 +51 453+53
A 81,8+ 4,5 84,0+5,5 83,4+ 4,1
(|m r\% D P\ ! ! ! ! ! !
/.0 QXR EHQGURV NIQR-PDV 72,9+ 6,0 77,1+ 3,4 77,9+3,9
50 NJ 9 64,3+7,7 56,3 + 11,0 57,8+7,0
0 50,6 + 5,1 42,1+4,6 42,0+4,8
9 1 76,1+ 4,5 78,1+ 5,4 77,6+ 4,0
50 QXR EHQGURV NIQEF-RDV 67,2+5,9 71,8 £ 3,6 72,3+3,6
50 NJ 9 16,1+ 7,0 12,4+ 6,5 12,8+ 45
’ 0 22,9+87 13,4+ 3,6 13,0+ 3,5
L9 L 182+ 45 16,0 + 5,4 16,6 + 4,1
5.0 QXR EHQGURV NHQR-PDV 27,1+59 22,5+ 3,6 22,0+ 37
0. NPP 9 229+3,7 23,0+ 3,5 22,1+2,0
T 0 23,6+ 4,2 21,0+ 1,8 20,6 £ 2,0
550 9 45+ 1,4 57+28 52+2,8
: 0 2,4+0,6 3,3+0,73 3,4+0,9

3DVWD.BD+ OLHNQRML NIQR PDVj

50

UDXPHQD PDVi 5,0

ULHEDOD PDViV LQGHNVDV 9 * Y\UDL 0 £ PRWHU\V

ULHEDOD PDV; .0, %

OLW\ERV 3SURHPL@UDL SURGXNWIPR LEXRPHQLPLY SDJDO UHN

4L YDLVLDL EHL GDUA&RY V- VEGHDQRY PHOH VW SDIMWL U UQ NEL QL X
PR SLUDPLGjV SDJULQG MXRYIE BUPDRAB &D LU \BULKED CPEDNDURQ
LU GDXJ YHUWLQJD PDLVWLQIIDUWRMDRWRNREK KR @AW NHLEL Q L
PHGALDJD WRG{O VSRUWLQIN@PNDPYWHDL VLN XWRKY GHWHOLF
GLHQ UHNRPHQGXRMDPD YDQIYWDVYUIGLQLD SURG®XNSDY
WD 3YDLULD LU GDAQLDX ayYLHAaLD GDUARYLD EHL YDLVLD

1pav. 6SRUWLQLQND SDVLVNLUVW\PDYV 2 pa? BSRO WU Q3 IQNH SHRGHKNWERW\PDV

SD
YDUWRMLPR GD&aQXP YDUWRMLPR GD&aQXP
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4 pav. 6SRUWLOLQND SDV VW\PDV SD

1 LYNLU
Spav. 6BSRUWLQLQND® SDVLVNLUVWIPDYV N sHP DR uRENISGR P 8H 8B KYRD YDUWRMLPF
YDUWRMLPR GD&QXP

7\ULPR UH]XOWDWDL SDURG {UHNRP IS0Q GDE LIWNR PHH @AB QD V SH L
FLMDV + GLHQDV SHU VDYDLW. X&Y YD &WRMGDWERYMM. QDYND .D
WRMD PDALDX QHL SXVi VSRB®ILHQ GNBH&ALXV YDLVLXVRY XU RMD
WUHpPGDOLYV MPGDUARYHV YD WDRMPH WAND WDIMVVSRUWLQLQND 7
DQWU GLHQ SDYWSRUWLQL@X®WDWWDD NDWGSRUWLQLQND YL
ADOG\WD NHSWD DU WURANL@WE X&D GHERRIYR. @WX D WW RMBV D UE [$
YDUWRMD UHWDL + GLHQDVOBHDLVDNWDW D WLIWQDNVDEBU VD

SDY $WVNLUDL 3¥HUWWNUQWE/MDXD® LA WRVR QHYDUWRMI
WRMLP VWHELPD NDG NLWDLBQOBL]XRMDEQWVPGDRN RYHWRY ¢
YLUWDV EXOYHV VSRUWLQLQMNDRDXEDQWRMDUUWHRMIDPX QXVWDW\W
UHVSRQGHQWD YLUWDV EX\OLYH\Q NDIUWRWMW R ¥ D NSDXWEW LHQ
SHU VDYDLW + + GLHQDV SHAD \SWRIELWWXV  SDY
R YLUWD EXOYLDP L4 YLVR QHYDUWRMD 3DJDO

$ S
5pav. 6SRUWLQLQND SDVLVNLUVW\PDV SDJDO SDXNaAWLHQRV MDXWLHQRV NLDX
YDUWRMLPR GDAaQXP
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SHpLDX YDUWRWL UHQNDVL MBDMWWHQDRW MWRRSWRGX R W VP LW
PiVRV SXVJIJDPLQLX#¥ &RYUHHL MRRPBLRQXVWDW\WD NRNLXV ULHE
GXNWXV $ S 3DJDO UHNRMKYGDL YDUWRMD PDLVW-XL JDF
FLMDV + GLHQDV SHU VDYDLW L&YW L BDIDVAEN M B URBE NeVD XV X P D
YDUWRMD WLNSRUWLQLQND- RPOHYBMXWRNMPQRPMPL QDX GRMYLE® L H
MD GDO3® VXGDUR Q#WMOHWDPVW LW\ERMAHDUJDULQ RQHALQR QH"
QHSDNDQND SLHQR LU SLHQR SR G/X R BB/ WRH @ HIDIJDLA D H N R
PHQGDFLMDV + GLHQDV SHU VOYPUWLGLENDRPV EIRVEQBR-ODLN\
GXNWXV YDUWRMD WLN ERWS RHWILRR. QWNBOJ\WL + NDUWXV

%H WR QXVWDW\WD NDG VIDDG&XK QXYW K& NNDROEBRALLW K WILM RV N D
JDPLQLXV + GLHQDV SHU VDYDDLIW LQBUWRMIYDOJ\PD 1HDEHMRN
+ GLHQDV SHU VDYDLW GLHQINDGHPEDV LU XANDQGALDYLPDV VX

VDYDELW 0iVRV SXVJIDRLQLXWULWNIND ULILN LU SDGHGD RUJD
WDV GHaUDV GHAUHOHV P{VRVSNR®QYHRDMLAWNLQRMW PHSRIULDJIRF
WLQLQNDL YDUWRMD==UHpL®EXHQDR/LV SHU GLHQ YDOJR ND

SHU VDYDLW + + GLHQDV SHU ¥DYDWWXV LU GDaQLBXNDU WL
IXVWDW\WDV EaLHN WLHN UHWWX®LV LUDWQMWBMDANPDQEHLYXMD
GLUEWLQLDLY VDOGLNOLDLYV &DBMMIMALPIHWU WHWNL tWIGNHQ@DWV W
SHU vDYDLW YDUWRMOGLHQDVESHHLMDWUHPGDOLSYRUWLQLQND F
Y D =W + GLHQDV SHU VIMHXIAWM DQGALDXMD DWOHWRE

VSRUWLQLQND ,EaLPWLHV QHBREGEMRRIDHNKRW DOEWQWIVD DPALDX
EXOYLD WUDANXpPLD YDUWRMIBE. 7 SWIRHR DE&X RIIRHBIOL@WYVYV QNXKIVGY D W
QRUV LU UHWDL EHW ALXRV-VYSRNDW QI @QNE INOKEDAWLYXXAR BIDR & X NV

WXV VSRUWLQLQND YDUWRWDp LD CGHHUREL @HBDM{JXP XJG|
VDYDLW + + GLHQDV SHU VODOQMDXLMA& NLWXV YDUWRMD YLL
*+ NDVGLHQ WXV YDLVLXV .UDPKBULR 9R MjJ

ILHWXYRV VSRUWLQLQND PLW\EBNMHW®RYVWDGORPWLISMU GDAaQL
GDXJ ULHEDOD VRpLODMDP ULHEDODEXIQH LD .FKROHEYMWHUYRHSW I
OLR WRG{O NLDXOLHQRV LU NERD YSHNR G X NEXED Y DBJ WVRINDLARND\) LOXDYL
NRPDV VYHLNDWDL QHSDODQNEX 7\ULPR GXRBEKQ@GLPOW XV LU

VSRUWLQLQND NLDXOLBQR LU MRVSSURGXNMWHXINAQLDX X
GDaQLDXVLDL YDUWRMD EHQW W DQLSH GDV $HQGADMIEL WODIOUNAD . UL

WYLUWDGDOLV M + S+ GLHQDOHMHWHDYDLW
OHQWHOj
6NLUWLQJD AaDND VSRUWLQLQND PLWIERV 3SURDPLDL
6SRUWR 4aDNRV XJGDQpPLRV
$HURELQ® LU
ODLVWR SURGXNWDL ?BDDUOWRM_P’RJHLWXP LU DQDHUREBAURELQ?® SDMSIXPMLNEP
AQXPDV _
SDMjJXP
DEV
. . .+ GLHQDM. VD22 (12) 31,6 (24) 23,9 (28)
+ GLHQDV VBY5(17) 35,5 (27) 47,0 (55)
9LUWRYV EXOY |V + GLHQDV VD¥8(15) 34,2 (26) 24,8 (29) 0,032
+ GLHQDV VR4 (11) 7,9 (6) 5,1 (6)
+ GLHQDV VB&L1(26) 48,7 (37) 58,1 (68)
.LDXaLQLDL LU NLDXaLQLD*S GRERDW DAB2 (19) 14,5 (11) 22,2 (26) 0,019
+ GLHQDV VDW4(4) 10,5 (8) 5,1 (6)
_ L .+ GLHQDN VBXO (20) 40,8 (31) 41,9 (49)
HSWRV EXOYiV EXOYLD WUBENKREDL pan 1 39(3) 04 (1) 0,004











































