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Borulko D.N.

Mycolaiv V.0.Sukhomlynskyi national university, Mycolaiv, Ukraine

ON THE ISSUE OF AGGRESSION IN MARTIAL ARTS

Abstract: there was made an attempt to discover relationship between sport
and the process of adolescents aggressiveness in matsah a review article. The
analysis showed that there is still no clear answer to the questions raised in the
article and there is no united methodology to determine relations between physicall
activity and features of aggressive behavior. There wais found convincing
evidence of strengthening aggressiveness during the training course in martial arts
sections. However, exist undeniable facts proved successfulness in contact sports of
athletes stading out by aggressive behavior

Keywords aggession athletes martial arts

) sMlsOdzgso €O . ff 1ot ezez dgl o dzd 3O dzd j o '
Octej MmdodesMmisd EHjdvjkiy mMfsekskz, KOS ¢O
dL 2y dedw HOdzgdzs g 5 W J dets d3j dzO. g stclsd o dzr j
ftcj HMlsOo dzv & Is CcBBtc! BLzé dqdzls j .o Miso Mt j to
JHdtsBBteMlsoa © tOL tcj h j dzr CO¢ MmMistels L OCsd
SftejHjdy deder 3 GO0 dkzOdBd MYstsdodr & M
Mystlsy d&kidl d fwLOSbdudmMEt] L doujdd].



MudlsOs s Octj MMmdo dzsMmis! o Opyddeddy SzANY j4 ke tsed3
kseHO COC Bd hddhsets IsjstejlsdStse YO j t
ftotsw o dzj dzad W .

¢ dzOdzd L f§ sfdzj Hdzed m d Mdzd.vtedcq djdnAsd daf ks B
Wsted3O fisojHjdedw, dzOyj dzj dzgdzsets dz0 M tsteB (
Ydotsdiizj fiffde 2, dzj Y j ZzOs h jets fsHBSBdMSES Bt
fsLotsdY jIs ttOMM&Oltedo Ols! Octej MMds ¢ 0OC &

ddzd EmMlsOdetse € 2. sO0¢ COC L dsfmis! O f ted d3,
Edzse dj &3 dzOf § H Gz fighOd “H st ifj-B"Y § EBF o
n ZOH dzsC tectso d W, Is©O¢ d yYtejLeoa" yo2dtsets 1 BB
dzj sBWY L Olsj dz' dats, YlstsB’ Octej MMtster dzj d&zO0o d

sftcj Hy dzj dedw fMdzj HEJ Is, Ylsts deOdzj Mj ded g Isg c
Weo dzw j Isw tseIW LidEO)oddr jddzdip. sC BGHz) 97 GSH dzgsd3 Mo
smdsd v ded J , tsyd tedzj dzd J d HOY J sls¢ OL 9 d
sBMistswisj dzr Mlso O~ B Is! dzOL 9 Odzr ©Octej MMd o dzr
[¢eHd yYyomlsts Isjtew e ls ¢ Hdide tstd® L BAdEHO ¢ fists Bdti20
EHOte!r (6 twOLtzfaydz dgdz'dalp sthizj H 3] SOd3, dzOf ted «
Misj &zZ0d3. 1 sHBBd] o jHjddj dzgj dBsyjls t©0O
f tste, fsC 0O dgj BkHil fHtedydodz dz otcjH > dot
tcOMMd3OIstcd © Ols+ COC WwWodzsts 1 BBsyd tsdzOdz/( detsds W d ©
dMmis: d tessdosfsdsydr § Isycéd Lt ddw, dzC
I sdz hddzflsats dMidzj Hse Olsj dzj 2 o' H jidzw s Is
OWW,jClkdodzOW (tejOCIkde dzOW, L OhdldOw ddzg
ez’ 2 lojl dz® WL flag#mC i tctsods®P Y P, teB
BOkSC sdstesddtelzj & d, o sftejH] dj ddasd ¢
9 lststcOW W atE® Olsdzd yd ¢ Ow ( d dzfls tc lz d3j dzls O dz
CrtdsH kS tso ZOW e Octkjmmdwy), CoksteOw to
CBdelstetsdzj d3, M jsdp'tes] g EA e, yloc s sd3 ud Mmdzj
Hsd3d dzd tetso Odzed j d dzddzckestizls[telisldz! 2080H. € j O3



10

s stclsdodzr | tMmMdrtsdzted tOLHJjdWEISs HOj W
dqdzstcOMY stelsdodets] d  CSMstcOMf stelsdodetsj [ 19,

Rd&zstcOMY tstels d o dzts § f 59 J HJ-dzdz] ftasEm fg l©g jsdzdatf
YdLrdud @Ridtcz dzj dzls Odz' dats § (BC M, detcO i Cstef
1 CMmMftej Mind o dats § (B4 L sOCIsdyj MEtsets L Od3r M
L Oh s O, dqdzistcOf dzlsd o dzOv L OMdIO (L dztsfyls!
Hy ddsdzmistcOydw fMddz( BddisS i 2@y § @tsfrpls d ¢ OdzH B ts dzj
HAW W)t dzydtelzj &3sj Mistej dgdzj dzdj bOCIsdud M&d
MPJdydwWwded StdStcjlsdzsets adHO MY tstelsO.

CCMstcOMY stelsd o dastf towfdg»vj, H jdafflf sMtcj HMIseo J d
ftiodBIsdo dzOw dzOtelzh O h OwW  {rigjO 9 de@B iz "Ojcdedj iy )
dzj f oW BOW ISt IsOW Octej Mimhdw ( sMC steB dzj dzd
Octej MMdw (g OCydw ftoslsde Ltedlsy dzj 2, ftcts
oOwWWwW,jClsO) .

loadHE Itscts, Yylsts ftesw o dzj ded W Octej MMmd
ftod HdzZOG@ad 3 B GfBO® Csdzyd f szOdzt dzg" d3d tcOBBE O d3d
wdLdupf@Odz dzOv ,-f OfEfdiedeczo" dzj § § @O
CsddBddzOydd HOEIs 8 otLBsYyd m COlsjcetsted?2,
Octcj MMdoe dzr n Hy2Mlsead?2. Htstc] o dztso Ols p @K dzO
slsdzsmdlIsmw ¢ - wwWdgae[As [ fig Cas D ¥ sted3d , Ctslst
tcOMMdzOIstcd o Ols co¢ &zOd B 5dzj | WigCts o' tcO)y
ddzmistcz 3y dzls Ozt dgBId H Oyb dz’fNtste ] o dztso Odzd W - ) d
Mtesegtsds MsBdzt Hjdedd JtcOoadaz ftsjHJdeC O) .

18 8 COLMBMAI JOcdtss stcWils dMmMmdzj Hise Olsj dzqd
COyd mMsos? 1 jH+ OGtej MMdw, Htosweodvwj 3OV o
dqdzse s R OOCIstcO, dzj ¥ J dzd o tsBifgdygd oy GzdaBRIs
ftcdoe jIsmisealzj Ismw , Is. €. My smtse Mmisdzdzyj .Is- Wi €
o dHJBsBE, dmMmdzj Hizj IsMmw CGJde] tOdzefL 0 Odzck
1 CMstcOMY tstelsd o dzts § fs9dHJddJ, fsmMEsdz Ck



11

s etsmdzed ¢ d ( zOdB dzj | YyOofls Ow BZ3j IstsH tsdzts G
o M sdaf das s Mdsd dz@ dzj BSG IzIlse ddpWimsde'O ¢ fi fotists O
AdLdet, SCslstster 2 MisOdzse dlsmw dzj tsls! j d3dzd d3ts 2
ldsdztedyimMSdy Sttej dzdzv s ftetsdMmnmtsy H ded"
stesdB) MsydoOd d& o, §hmdosdsedyi MSdn W
dzj dz' L v dzgj EYsdwdizls! twH BJddsjec dqryd gk &S
odzdwdzdy Isj MissMmilsj esdzO, M etslstsdzd dzO, ttsSHTSO
1. dbctej Mido dzr J ftcOQo sdzOtclz dIsj dzgd
Widz ydtsded tetseo Odzd v Wictsdzls Odz! dzr n d Isj &3 tsto
1 OC dz¢ y g dedzr | Mstesetsets toj  d BQ dz'd d&3jdzizds O df tsdi
Gdzs CtSLT o fJijtdWttsdsOd drr B d&OMIW L, 9
Odzs d Msyd Odz! dz' d3qd dzd ydets fls dzr dzd teOMMmistets2 Ml
Mjtesets 9 jh Mo cbdzso dgsets BSLEO o ff jtod!
fp ¢ dzstedgOdz dz' 3de, §Mmgeaugd Mg Oy fedeb @zd [ 2
fts Ctlstste’ d3 dzOtlzh jddw o HOdzgdzdz" » 5B dzOMIs
Octej Mmdo detsmis & Bsyjls BT s Is 5, Ylsts o
otsLddCOshdj o cdzkzBtsStdms MbttkzSkkzteOR ( dzd d
Isj dzts) C &t ddigzds JjtdW tcsdzsOdzy dzr d3d L s
smMdzOB dzj dzdd W EdSydd {2 sB dzOMisd EZrkzHub
MHjtydeaOl: MmjBw o Mbstej MmMtsear 7 MdlskzOydvw a,
2 . [ Qo dets BT dzts HESC OL Odzts, Yylsts wWodzats o
f sordadg 2 Ekttse j dz Isi MissMmisj tesdzO o Ctetso
dzs v s [ 16] .
1iStkste’ j Osltste’r Mydlsoslk [25], ylst
fsdzdy jdeds fm toMmissds MIsOY O oo dzj yJ dedetsmlisd
fpded 3 4 ded § d3 S tsdzd Ud Mo O s ] fiy lectOffflis jistelds dzOdztso  diisty
tsBkfMdzo dzj des o Edzkzyh dzj 3 M sftse dshisd M tcC
fdteixdeOdedw d3d, §Jjtej detsidls! Mmistej M, S daste



12

[ dzsets HBECOL Ol dz Mlse dzOdzd ydw mewerd Is
oMmMbste] sdls! e Hd faeid Mis@adsls dzff @ s elipdddzs (
OQtezMY stcls O, swy jdzs?2 OldzjlsdSd d BtSHdBJOdz
MlsjtesdHdz | CEttelgsder Hdzvw EZdzzyh j ddw tj L kd
Mcfteslsdodzj dz2d?2 ddzd B Mstese s dzZOB IO d3" h j
f smiskzq djiffifinisly ctsdestf sHisBdzr = 9 jh jMmlsea o s
OdzOB tsdzd € 50 L Oyofmlskzs ) HifMwisSCd ©OL i to
Hi2Mlseadlsj dz! dets teOMlskzls Mddztser j §8C0OL Olsj dzc
clswegOé § IstcjdzdtesoCj, des o [ptiztsy j dz® &BgrzelN O
cofmfr"Cd Wwwtshisde, URURSRH ) fd &3 4, tG |
Octej MMdoe desmis! ¢ Sty O0shdd [ 14, 20].

3. RMMdzj Hso Odzedw, fJtosotsHdB j dO Y do sl
dzi 2tetslstcOdzmdzd Isls § .6 O fMd tetsls tsdgd dzO z 9" tcOYy
L OCsdetstiplsEdz o W o dzj dz d Mtcj H dzs H j 2. {
dzi 2tletslstcOdzmdzd Isls §j tets o d OG ey MMda @i Mdsdid W wizg
WOCkitetso Sty Osh j2 MicjHr dO "nddBdL 3 &L

4 . t SHtS9 " J Istc @9 d3' Yyomilsts OmMMmtsyddizs Is
Hilsmise j d € tofd Wdfeafadias fgds vizdfd o L o) dzsds o tSL te
MO s MiBd sy dd ddY o wLSHOR KBJHIEEB
1 Olsts & MtsyjlsOdzedd M WOSCksteOdd fMmdnrshmtsyrc
dej 5B 4 MY j U dzdzOW fj 3! W, dzgj Hsfls Osstist§ o sz agPM
o J W Ilsdtsmis! ctOLoadlsdwe Octey MMdd o4 dzd € O

5. 1My BB hj oddd30Odzdw dMmMmdzj Hise Olsj dzgd
0 fMmdrdud MCdd Ml sividd W dzddegde 2 f[dI"9j]e." j!
ntsdzj Mlsj tetsdz, dgj HsMIsOIsts$¢ { tsMis THYQlejdedddvy dfff tedtids
ojhjiMmMlse. 1 JiMEdz ¢85 1 CMYf jtodd3j dzelstse  f tsL o 5
ddzd yddz€ 0 o fdhj ftedesHdls € ftsorh jdads
ydo slsdz .  sf z2MC OJ Isiyw Yls s dzj f tOo  dz' d
fsmiskzyf dzj dzd 4 § d Is Gols j A5 @lzD ded Lodg " BB pls dzj 6 Ols



13

tOLoadlsdd d tesfls] fMstekzSlskzte ®BsLEO d,
Odzs dfsyd O desdBz fso jHjdeds, N jMbssSsmisd d

lesdMatsyHjddd Octe Midd

RLOJMsdzs dBBdetsy j Mlseats Isj sted?2 ftosdMntsSyH
UJ dztso PEBOJ 8 Odzdzii ¢ dsuse Jsfipls dzthis ¢ dzOMmdzts € BSlststets
fts Motsj?2 HtedtesH] fGtojdikh jMmlse jdzdets ddzmlsd
Octej Mdw oL dzCOjl skt BE, ylsts  yj dzts
LOf tosCtcOBBItetso Odz" dz0 § SHESBHEE HJWisj d dzts

rteedj dmmdzj Hse Olsj dzd tOMMdBOIteds Os s O
MsydOd? detsj o jHjdedj, Stlttets) kMo Ode O]k
MsydOd detsets o jHjddy (bjstedy MsydOod
1 Of ted &34 16, Ylsss ' iyt "dzisfyls o g §s2 Mis@aftg ) dalz
EBtOM Ols: v f) By djd, SOCdj Hodyjddw
Btsdzj L dzgj dgdz’ &8 Hzw Y jteksor, €C0OCdj Mmoses O
B! JClsOd3 Octej MMdd. J-d H dzdpteizsts tdatp’,  dn Y tf wishyC
ftets¥ j i) dts a0 Isigsdz) detsfylsd ftdsBtcjlsOs s dzOo
otejHO d Bdd MofjttddSilz. [HEZOSK, MOBs t
fpdzzyoj dj wedvjilmw MOBsyYyjd &, O ddh: M
fsLodY jIs tOMMKOteds Ol §t5j & ddzgsdzlz o34y H L
ftotswo dzj dzgdv ddzistlz i) dzls Oz des?2 Octej Mfydd .

Il Ctsdzj ydesd3 mMuyjlsy, o dBtsdd adH] MY stels
fsLOnd ftoddiddvY WOLddyd § ftdj B d ~dlst
Odzj sdC O ddzd detesots?2 odH MY SAYSD, o Cilc

Octej MMste® ddd Njtlser. IwesdctwOohd?2 s
tjLizd Ol Mttejodtse Oded?2 S OC dzdydesy MCHs
COLOF Ltedkjdi2 d, o kOCsd MezyO®j, H

sBhjfteddvistsd GftdHjUgdzddlz Otejiey dyfind{iddzls {f ¢sté
sftcjHjdzjdadets ¢cdzgj M J dZzOjIls fsHtSBhdRMsEs tsBWKON |
Btsy J Is, otsofmj d dagg dqdij dz dzOd3j toj ded W  dzO dzj f



14

sftftsdj dzZsO o IsSEHO jets ftsojHjdedj dzaj Bfs
[HAEZOCEYdd C O M sklsO SOt O (Isjd3 Bdzj J o
ftsBjHJIsj dz’ d ftwsdetwcOoah d?2 d JjMmdd ftesdat
dqdsd dedlzs o ISOCtsd3 dzgj GOIsdodzsds Mo jIsg, Is ts

Octcj Mimdodesets ftso jHj dadW.

I' HOdzdzsd3 { tod d3jStedgts dzaely” dajjf idjudifpdzy Is! ¢
ftosW o dzj dad ® Octej Mmmdd, sO¢ ¢CO¢ 2 Octe] f
dzOd3j tej dzdv f ted yd dzd Is - otejH Mty jtoded C Iz, ¢ to
dzO 3] tc j dEJQC do fij" dzts, Ists COC jcets tsftejHJdzdls!
Ogitmdodzsets ftsojHjdzdY MejHd MY slsmdyd detso

#lsOdztso dzj dzd j Octej Mid sdets g tz" 2 5 § HAFAME[F' S «
ftosyj M. [ dzts, COSC dL o j Mmisdats, sftcj HY dzv j
nBdzsH dzgsls! o Blsdesh j dzd W n  d3d Y HWzd3dte sH dfilsdd finks tal
WdLrduyimedy djter dzOCOLOdzd?2), Mo jtomisdad C ts¢
Hilsj?2) d wfR (bjdjeodLtte, SCtdiff'slsjteds j 0O
otsLcOMSO EMoaOdo O ls dOo'" € d OcJd Mimdo dzse 5
sy dzdo Ooh d2 Msd MOQ e MBard L P Jo dz" 2, BEHEY(]
BkHjls tyjdzde Ols: mMw IO yJ. ]l sHsB WSy L Oc
fcH" sty doOw tjLizaZ]ls@gctsmMeatSnNdg tc@ &) dzls O:
dqdzHdodH o' tcOBOIT 90jIs R OwOSIsj dz" rigly g odzr dx
B4 de¥ Jsmw M Isjyuddedd & otej i3j dede. [IMms¥ HO M
b dzatsh O fsfOHOjIs o Mfftstwls M EyJ of sdzdgj fr
slsmizlsMlsedj &3 sOStsas?2) €& Octej Mindd.

Add' d LOHOYJd . [dfindjdz HdsplOided ¥ MY stse Mise iz
Md ™R jHddtsBBteMises OCyj dklskzOydd Oct]j Minde d
ZOtsB tstets s, 2 dzz yh ©j Isfmw Msyd Odz' dzOW OH Of I
9WOYHJBAOVYW dOMistetsj dzdzsMmis! & BCwlkzy O " d d3?



15

[ Bd&zOH O Is dzd zdyo m o' MsCdads ddzHj & M
ftoj d3zM j Miseo sdfnisidaf § i8¢ , Ma Pizd O " daMw o s
Ctezf f OR d BtSdz N j2 EMfjhdtsmis! &8 o Mtstej o dats

[ Olsj ted Odzr d d3j IstsH.'r dzff M fipdsjoHj OO def®@ { Isd

sBtcOIsd dzd iy ¢ dzO Iz y dz' o3 fzedzd C Oydw di ts IS
dimmdz) Hs9 Olsj dzj 25 dz/ L S PAAgdndzs dg Of O d3d dzO z y dz
Academic Search Premier, el i brary. ru

ZOYdtsdzOdz! dets? BdBdZdBISj$d vSttOddyr do&. J
ktsdz €5 Isj fkEBddSOYydd, o Stltte’ o ¢ tsdzsdd
dzj dmsidspydzj s N Ctsdz! detsets oatsL teOMIsO d dzj M
vOCYj Bfdz dMftsd L s Odze -dBPIs gzl d © dztzO ) tizs
(IfMdrssedud M dd fteshddcd, ddbsjtws' * st
Mystlshd] 2ok d ¢ dzkzBOBd vHEORJEZOENORHE B
RL dztsy j dzd j sidso desé 5 HEZOBFZLEOHRP L Otk
slsjyjmlejddzr ° dMmfdzj Hise Odzd 2, ftsfowh j dzdz !
B' tzts kMl Odatse dzj dzts, ybsts dBdzsedj orf MsCsC
sftse j dedets 5B ZOH OIsj dzd o' Mh dR ki lsPdtsy hifd az
fs5 MteOo dzj dzad ® ff Hekzeddd dmyfriskzj &' di3d.
otsmMf teddzed 3OJ Isiqpw COC dzj cOIsdodesw wodzj ded J ,
Emf jh desets o Miskfdzj dedw IsjBlzs IsMw Octej Mfc
ftedo jlsmMwisokzjilsw Istc jCidddtc Q@b |d tsH dzts S dzlz B dzd €
dbctcj Mid o dz' j§ Isd dzH § dzyd d 9 M stelsd o dzr -
ftosWodj dzdj Stdzstetsdztolzj d3ds2 otO) H B dsMisd,
O o Hicafs Ol Mw. ( Mdzd MYy stelsMmds dz o &BJ J L
Octej Mimdodr A Hj2Msoadwn, kO figf tsteds'do'daO®j IsH
WdLdud MSts2 EMsOdsmisd ddd jeéts fsfrlsSd
Wickfmlste O ddz@tezh j dzd?2 ftOoddz ddzd ftetsqdcter b
Mettejj ofMmjet, MowOddlhmvw. 1t jhdad k& f
Octej MmMdotkzB®Mmlsd L™ §Ojls k dzgjets Atslsw Br fte



16

fsshtwesls LO or deter h ddzd HBMIsdedzzlsr 2 EMmd
[ 27] . vsOCdds tBteOL 53, M stcls deteOjls dzd
fslstcj Bdesfils! € Octej MMdd Wstodidtc@ jds mfyj & pd df

s tots d3j @ s, Bsdzj dz2 " S O3 L OYyoOmlskzs dzt
dzj o j-HIEOEN dzd j . 1 sHBBdzlzs® Ol dismMW j ek daj S silstsH
"fSHHjteyOdzed] d MdBzddtese Odzdj Okter 1 dzqd
1 s o 5L d3tsy dats dzd HOdzdztlz] Mistis dzis® j daftg ] H § dzto
t OMMd3OIstcdo Odedj ©Octej MMdd MY stelsdo des? B Stc!
ydLded dzj Mo OHO8Is. RMMdzj Hso OdedWw s OL T
Bsdz h 852 MCdzsdedzsmlsd § ©ftcOonOdds Octsj M
L Odzd 3O N dsdpdshprds figffn  tetse j ded ¢ Od3d [ 23, 26] .

1 Od3d yd dets, ylsts dzi MmMstsdzr ¢ MOB MY stels
Octej Mipdd, MStd ¢ kOS] MmMtwsdr  ddydzt
OO HJBAsMIs! f s tlsdatsh j dzd ¥ ¢ Htolzc d d3, [
iy Hjddv, fr) ofifiislsi J2d3© 1y dtsoBdBtts H d d3ts ff tSH U j t6 C dzk
Licj dzsfmlsy L Oded 3O h drfmw M stclssdz dzdy o Md
BsteOdz! dz" » Mizy H-Jf dedff Uzd B3O J IS Hdzfed M 4 ded 2. 1 d3j
wWeodw jlsmw Isdf dydes?2 Mtej His?2 Hdzv 8§ jzdzCLdH j di)t
Bsckls fwoswedwlis! Mw dal sdf dyde | Hdzw  f tse
destedsr . tJghidedvw, fHteddwisrj o jet Ctsdasj &M
fsofmMjHdzjodets?2 yduLded [1, 22].

Rdzlsj ted Mdzr | HOdzdz" §  sdzlzyj der fted dL EZy
fsdz0. yPd&h dde (MY stelshmdj dtsC d daj MY stelsmds]
Octej Midd L dOudds o hj, yYyjd3 k2 By udd
WdLdyujMSs?2 OctjmMimdd & dweyuydd 16 ctkffC
tcOLdzdyd?2 s todzsotsdikiz ftodL EPEkils Mdgj dets alzj (€ d
OB dz¥ HOj IsMw IsjdzH j dgydw Btsd h j2 WdLdyj MmS e

[ desetsydmdzj dedz § HOdzdzr §j Hj2Mlsedlsy dz' dats
By yddodd J xjd" dezodkd ¢0¢ ctizffodld Mif



17

Octej Mdd. [ HdOC ts ftedtosmMBsd Isdf tc gy usdfd g
ftocj HYf sdZOGOjIs LHt©Oar" 2 Mmd3r Mmdz, O ftedyd dzg
ftoej Hf s5dZOGOjIs tsBh jfteddzw IsOw Issysc O L tej dzdw

R tcjLzdz IsOIsT Mtk Zdzj L dats 2 sBtcOB fSis
dmMimdzi Hsoe Odzd W n ddzH d 8 FOdEO® dzd L1 D j dz@ Istyf iPdEED g s H
fsLotsdv el MHj &OI! fdzjHbkshjj L OGS ds yj dedj
e desdedzr ftedBjEOl! ¢ wlsCter sts2 WdLdyd MS s
Octed MMdd dzOde®dzid L ORJ sd o wdLdud md
mMdlszoydw r, CSCGHO 36 dPcteFmindldd Ise Mmdziz O ( dzO
dmf sdzdzd dzdv G tej HJ dzj dzdzs?2 MBydoOdz! dzes?2 sz
dzj 2 ftcdBjcOs s BJL oMmMwCtsets Htoddalzy Hj dad
slsCter sOw, WdLdyms ow Octe] iipdjvy, tc vodzQy'ts  oCtdsjfiy
[16, 14].

fexuyddzr d »jdh ddz ftedHjteydoaOslsimw §to
ftcj HMIsOodzj dzgd?2 B OCGtjMmmdd [ 1] . 16dgjj Ist
CO¢ 1 CMPte§ MdMmtcj HMlses o O jdedW¥ Gcdzgj 90
or MotsBtyHjddw Octj Mmdoe ds?2 dUsdipte ¢ duEfls dzisfinb
Octej MMdd C0O0¢ ¢ dJdmlstelzdzi dzlskz, mMydlsow jj
ftcdB j cO8 s H dzw f sdzlz yJ dzd v tcOL dztstsB tc OL dzats G
otsL dZOGteOYHjdedw. [HAOSCt oMM 1Isd dMmMmdzi HBo
odzdwdzdw j HJdetsB tSitcify tstddOm dglpddapss s j d3dzts 6 sy
gimMmdzj Hse Odzd™ o Ml dzgj orweodwsls tOL d
N4 dzgh-gfiastelsmdzy des€, O dJdesetsHO § sfdzj Hdzd d3
M detsdzgdets s dzj Iktsd St ¢ Ctsfyo j dedes?, des d

] H j 2 jfndg'e detsf s d | wd & B dzj j ¢ € ts s
s jtodzd yos h dazd e flsOdeso wisyw x jdzh dodz' o 1t
o Motjd3 cOctiMmMdJodzsdze f§tsojHJddd tdzd dzC
qa3d ¥ Is BSdZi § o' ME&d2 PEBHdMEd, ¥ eiztdys tc &Y d
o) @z otLHj2Msoksh jets Mmistej MMO ddzd et



18

RO sdid dz@s s  &skyydde [15, 23] . sOSdd Bt
Hj2Mlsodlsj dz' dzgs Glsdzd yoOs Isfqw  Hicke ©ls Hikg
By uddr, COS fwOoddts, BGdj MSdiodidld ¢
N4 dzh ddz . [HdOSC s o jdzdyddd ©oLtr 90 Mmddz
sBMlsOdsaCd d Hikedh % OSCkswss, O OGSy

glzh jmMlsoakztls HOdzdzr | & t0OLdZdydd o ktotse
ftejHMisOodlsj dzj 2 tOL dzr & dzO VY SOtz dists fiHsts iR ls ts
fsdedy § dzdzsy Octej Mmdodetsy Yoo jnHjddd MmejHd
ORj 6dSOdMNSdkd, Clsttr j Btd "j MS dsddzy

d3d dzj J IstczHtsdz¢e BdoO " , HsBtocsMtse j Misdz" d HIESB (&
1 OHOo OW M oY totsMisjds, o JSHOEL L j T fitf Q) Holg §oiFy thixblzfzdz’
ddzd dzd ydetsmisdz 4 , mMdzjnkzjls LORIIdIs! | yls ts

sSIsHOE s O0dzr gz  jtco j deMiso O MdlskzOyd sdedzr dz
fted dr ®lhkzlMisodd ddzd d3d ded ZOdz! desdz o dzd W
9'SmHWIs dzd ydetsMmisde § §Jtej dgj deder § [ 23] . 1 sy
tcOMiskzls, MlsOdzso dIsfmw o fMmj Bisdzj J tsyj o dHd
LOyoOMmlskzs dselzls dqetcOls! o0y dgzs totsdz? o Wit
1 tsdzj j Itscgts, Bdescdj dMmMmdzi Hile®Is f ke ts Iz B M
YoMl detOtls twsd (ohejHddSO (t tlsdsh
ddz 3 Mmdztseo OB, sy tej HJ dzfp Gerlz@t BId & LBOJ FY to gk
dzd yodsd M wWOL dzd ydz" dsd yJj telsOdsd ~OttOCIsj 60O,
By jls SCORPEL @O def Of tslsdo s sdsy ds2. v O
o O dzjoj &zd ydzetsmis dz | dqdzd MmMdlskzOyddzdzr jo HJls
flsOdztse dlsmw Mo jtoh j dzdets daj Z 3y Misde” 5. 1 Bz
5Bl jHddzj ded™ {IsdR HobkR ctkff % OCkstfrs, H
d oftsL d@3tsy dzsfls! GtesedetsL qtetso OdzdWw tOL dzd ydz' =

[ dzWw ddescd - Isj tedsddz ¢ dzd ydzsfmils: e OmMMmMsyd
fsd Isdw dsd ¢ dej dL d3j dedesls' &, ¢wlmklshlss dj
[tezeddisd Mmdztseo Odsd, d3detse dj dzt H dy ldisy ddsdou dsts fiy Ist



19

yj telsr tcOL Wtstcdzddtetseo Oa h d ! , dz4 dL d3j dav
gL d3gJ dgw Is+ mpw . Il sftej € eh j§ftod dzls ®S Bz B3f 2z % K
O fwsl¥yjddd ydrdd, d bOoSdj 4t djd
FnOtcOCIsjtcdMmMisdC OR, s Ak Oot®OdRd MWd3ts dlis OB  dz' dz!
HdzdIsj dz! dese s otcj Az ded. 1 J MBslstew dzO Ists ylst
o fJ Bidz M jj ydfmdzs HOdzdzr = Mo dHjlsj dz Mise
sBEkMmMzsces dzd o O h dj MC dztsdedetsfyls ¢ ¢ Octej Midd,
iy " & [24]. 1t o dgOh jB Stdzsj CMmlsj ¢
Cdzj L oBj dedzr 2&: ofgj Bd Mjj ydhds HOdd
tOMMdiIsiste j dedz" § 16 Od3j B H OA'OS sty deffHJsdgG g, M jis tc j
ts dzd Bsclzls a3 dgv Is+ fmw fts o3J tojlsOff teffdsp tc jf lisj
ftesrtyHjddwY Itej dzddze ©, M JjydoOodz dzs tOL OB

MEBlSY LHEOo™ 2 Md Mz ftejHf sSdOCOj s dzOdzg
tOL dzd yde' di3d UJ lsOdBBd dzd ydetsimisd d Octej mMmd].
L OyoOfmlskze ©yJ dz Is tc iz B Gels -1.4]j tiche & j- d3ts dafifds tedfdzts 6 d
MdszOyddzdzr | WOCIktster BECOLT 908 ls dzgO@ OcGtej
tcOL dzd ydzr | Yd telsr dzd ydesfis d . [ ez d &3  fydzt
tcOL dzd yoOs siw s Moatsj?2 MS sdedesmisd ¢ 0OcGtej
Bsh dzf BEOMdsdzdz” di3d f jtej o3 dzdz" B . s fted B i
cetstew ydj ctdzsor e, dzj sB " Yy0O?Qdets MEC dzts dzdz" |
f SHitSB dzts G 5 fsojH]ddwW ) ftiodmikzlsmise dd i tc
StccOdsolstEl &, §8C0L 0k fowL ! duggesfks dzipsc
YjttsOdd d OctjmMmdj2 bktekhnds f§skssdkkz, ykt
bHso dzj sosteWe s 3 j d&zOj B &5 stcj Btso Oded™W o5 dzOH j

l ooty dOBdzf Hjdedj §SCOLT 90jls, ybt d
sBte®istodad ) dzi sBT YO dzthyd | oy yPr ©c & P>
mMdzOB " | ftesetsCOydd. 1 4MmMEitsdz €8 dMmdzj His9 Od
tcOL dzd yd2 HJ2Mlsodlsj dz des L OQOeadmwWils mMddzO (
rd2Mmbedlsj dz’ des, d By udde d xJjdh dqdz, M



20

LMy iByd3pdz qtcOdzd BESdZj § ¢XJdMssECdj &&JIstH
dzdL S dd3 ktetsodzj d3 tcOLHWLOYdIsj dz! detsflsd, dats Is
1l Isdds fesotsydtetso Odzd .

J sldesh jdzadd + disyd tsdzOdz' dzts 2 ykzemlse dlsj
tsls dzd y O dzd i+ a3 dz " j 2w fnydes@plsts ¥ d dzdts HAZED € BT filsck
WOCIstste dd3j JIs Blsdesh jdedj & BlsCter sts?2 0OGteyg
ssd3, Yt tOLHtEOYdIlsj dz detsfls’ |, o lsdzd ydj
Bsy JIs B' Is! B tsdzj J Isj Mdets MowL OdzO M Oct
ftejHD j M cisdo B®BE&Oydw [ 20] .

cdctel MMdodz 2¢e M stcls L OtcOL dlsj dzj dz H dz
ydfsycy, fitjHOsls Mots? -zQOMDEEH S Goghi s gae
sO0Cddz sBteOLBdBR f sdzzyodg®ing dzd DiRukisd 2 M§ iz
Istcd B Iz dzO R W OdzO B & d digjQdnls j 3z nd dzr fsCdHO
WiklsBtsdz! detséts ddzd BtsCfyjtemMtsets BOLYO, i sced
[ OteCd, COLOdzd Btsdzj j or MsCd?2 ktetse jdz@ C
tcOLdedy" o Lktesodzgj OcGtj Mmdd dzj dz®d dgeiz® fflizts b
I Btsdzj dz' S s9, Ctsdgj ydets, §tod Emdzdedgdtfu' y
mMsBrisdj, orLeoO®eahjj OctjMmimds E Ltdlsj dzv.
otsLBEYHJ] ded J sO¢ ¥ J sBl wWidaw ¢ Is otsL tcOMmls Od;
Bisdzj dz2 hdStse [ 26] .

v jtstoj Isd wjdst dizlsdetsgj oy H OIst ,  ylbts MY tstclsd o dz
COC ¢ Mk Octjmmdd MejHd Ldlsjdj2 (of
dd Mmdedyjdds (emdziHmlseadi COlOtMdmMO ls dzC

bty MMdw o JHJdzBtSKGMIS OA

[frls OBl Mt MY ik EOWIL @ dz, i) ¢ ksts 1
Bzj sBRtsHddBE Eydls' fjtejydooddvd, Is. . b
Lagsydd, ykefmlse O, Mtsfbklsmisokzs"dj d djh O*
Mstej o deso Ocgdw 5. 1 Istsds Mmozzy0j JjMmdd vykefr
b jh dese s otfipsilzdz@ ddfw (ot otej BY sftsho



21

dr o' HJjd&vjl), sts tsdzd LOCtejfdzwelsfipw o M
sfrisO d fted §Mdratsdsedyd MEs2 d&OMlstets?2 ¢ j
fMmdrdud MEs?2 wjelkzdvydd ddd HOYJ] MOBSE]
L d3ssydd, ykzemlse © dzj fjtojydoe O lsmw Is .
tcjLzdz! sOIstsdz ® C Rk dzsded’zO dz' dzts CO¢ oMmjcH
M zlsmlselzs M Mzl J CIsdodz § 4 dzj o3 dalsr Iz fr
f sHMtsL dzOIs j dz' detsd3 ktetso dzj dzOfifls tots @ € dizt g@izd fj B C
dzj ftesdLotsdz dz 2 R OtOCIsjte [ 13].

) jJHddzsB stcflse On sftsL dzO dzdzts My ls Oc¢ tcj MM
Slsdzetsh jdedd € Mistej dzdzj dedes HEsMIsdy J dzdWw o' M
Mftslsdodes?2 GCoOdzdWdSEOydd, sjd3 BBdF o7
(CsdzmistczCIsd o dzr =) Wisted3 Octj MmMde dzete s s
My stclsd o dz" 2 tcOL teW H My stelsmd3d d&zO, Isj &3 yof
(ddi3f zdz! Mdodetsy) Heswoeodzdzdy Octd mMimdd [ 10]

tdLlzdz IsOIsT |, i sdzlz yJ dadz" § WI azgo A. C
C tsdzls tstc dzd tefiyf dsdztOMgles'j ] o tc O H j B dzz¥ dzOMistets | dad
mMyftstdzr | otftotsmro drdasdzlz, Cfipoey, L Qdss ) dzj H S
Lisdud mMeéddsd d wWddshsymiddd feddydfodd
[30].

sz dJ Qo lstste” Zlso j ey HOY Ist 7 Yt gm nisiPls|o (
L Oded 3O h dafmw c¢cMotc] d3j dede” ;3 e (B¢ fy, ¢cd¢
ddsd ¢ Is f oW dglz ® LOadMmMd d3ssmis . ] Is s ot O
ClstcOH dydtsdzdz d3d & (€ OOIst Zh &z, IsOL Cotsdct
sB&ZOH O Is BBtOIsdzts? L OQoglizd dgtsty detst .f toy @ F fdgts
otsMfdlsr o0 h djMmw o clstcOHdydtsdeder mne N ¢ ts5dzO
WddzsmsW dd, di3ts te © dzd B HISOYydd, o' ff t5dzdgw ¥
qisd ¢ ls fedHfsmr dz¢d ¢ MmMdedy J dede EkZtctso dgv OG (e

Il HBO2jte d ZddzH fOdzlde jd mintda delpdf f © d3tsfipy
sB dzZOtczyddzd d= or Mttty COyjMmbeats o dzj ¢ dzl



22

fp ke dzj d3 daj MY stels dsjedztsd ts dzlsfO CistipzcRy J edafiasq -
]l sHtsB gk ©OL dzdybkz tsdzd B Widzgv ¥ Is ¢ ff tod oS H
odHON ROk ® kzlse s dz, BOMS jsB 5z, TsCCj2,
otsL dQ3tsy daets s f sdzlz ydIs! stcOo dgz G BCOLHEB o
Olsdzj Isd ¢ j , Isjdedzd iy . [N dHOddj § sdzzydls! s
M stelsmdzj dzOdi3d daj slsi j dddzj dkss?2 Y OMmls! sdstsy Ismis L
ftedslkzf dzvis! yYkefMmlsodlsj dz# desfpls: dJetesCtse ¢

NifMisCts2 detj f dzOtekzh jdzdj o3 § tcOo d dz.

[ desets HOdzdz' =, ftoslsdotstej yoOh dms Htlze Hto
ECOLTr 90 1Is dzO0O (tsdedy J dedz’ 2 Bktetse j dz OcGtej Mf
J HdedEte ise [ 13, 18], Htezed] dzOftetslsdo, 0
Oz yj dzdw 1 OdzH zter, CBlststtOW ftoj HY sdzOE O] Is
fsMistsw dzdzts s Mtso jtweh jdzedd Octed MMdoder = HJ 2MIS

1 J BOdztso Oy dzr B sCOLT 90j Ismw WOoCls dzO B ¢
ftsojHnEdcMmisdzd ¢ o, oMy lsOIlsj dzj 2 . J d ffi
My stelsmdsd de@Bgdi MisOo dlsj dzv di3d MYfslsdoads ~ d¢
BOMC jlsetsdz), B" dzs HBCOL Odes, ylsts Ektetse j dz
& L dOydlsj dz dzs? Bty LOsdmeadte] B By gef [ tize
d et otcjdW MmMmlswL Odzed 2, O IsOCY] oLOdABBE
(fsHBOHtdoaOdedy ddzd dzgj ftedwWisdy c¢cxdMmMsEts2e

dtcjH ©OLAEZJyde » SCdkZzkBtse ISO2MEBEts BEBE
BN d&zO sty L OdJ U dz0 s agfirlsiidz) datz@ Y H jedfdter]
My stelsdsj zZOBde. vOC, Ibkijdjt®, lSterlsts
BS2YO fjtejH GjHddStd, csklts o' Ctedsd
fiessdodedS O ddzd shydls' 90shdj Mmetsjct Myt
Hj2Mio dlsj dz' des,0, d dEjsdePL Bts?2 WEsdzj j Octej Mid
sffsdyj dzslz. JdHd®s, GsHjd fsojHjddY It
oMy dlsOdzdzd S Osd 2@ Istej dzgdtetso COR d Mste]
fsSHISe jteyx HOJjIs ¢y dL dzj dzdztsfls! e Isj stedd MtsydC



23

cl 8COLOI] iztse®G tsPhRdcDOAj dzd W I Btstoytse
dzj cOlsdodzr &3 WOCIkststesdz OHOfIsdtese Odzgdesflsd o
Odtcj MMdodesdslz toj O Jteso Oded® bk BBtoytse Mmdad:

f5C0OL Olsj dzv df M stelsd o dzts 2 it j h detsls
ModsMtse | sOgedeptgo 8 MY tstelsj d o f tsdzdaj dad § B
[ 2] . sO0Cdds tBtOL t5d3, fted L OdwIsdwna B Stc!

mMdzdy 04 Is! Mw, O jMmdzd dzils, Ists © HOdzj ' dzgj 2 |
d HOdz dzj 20 j Bz Mtse j teh j deMiso s Odad ¥ .

lted MeOodiswrddn ety steysemsddid MfJyd
orwodzjdzr foodzsydlsjdz dz" §J Ctstej dzdzw yd sdedz” §
wdLdud mEs? Octed MidJ 2, dzj G OlsdodL d&3sd3 M
FHtso dzj sestcj dzgdwWw MOBMtse jteh j demise tso Odzd j d3,
M stolstshigYf stelsdodz” d3 toj L Zdz sOlssd3, kZHBodzjlso ts
M stols d o dgts ¢ ) HdANE PO 1 tod L Istsdz, yYj &3 B tsdzj
o Wjdz hj?2 Mlsjfjdzd tsdz ZHBBodzjlsotstey dz MY tstel
My Jh dshls! ¢ ) dzj 2 , d i ftyfizdzs ez §| &3 H e
MOmsmtse j toh j deMiso s Odzd j d3. 1 7 6Oy § dzdzOW f SH
Cstetej dzdtelzjls M dr toj Odz' des?2 EfMmf j " desfplss s
M JydoOdzdL Oyd?2 doOdetd " jj Stdzduyjmbsset { tsd
5B dzOtclz ) j dets 3 g b tzdztkfplisotdz] gt stclsd o dz" dgd toj L L
LOdeW Isd2 Mmtstels sd3, MOdssmMtse j teh j dzMise tso Odzd § o
My stelsfdsj ZOBd d §SOLOj v B ©OLHEBOYJIS] d

AdLdyd mMC ow d 9 J teB Odz dzOW Octej MMdd f
9" cOQ jHz HLEHBdMIsse, MOdBBdMIstse d dzj M stc
OACdHts, dzjceCts?2 ObdjkdSd d & ydFf = cHsdss
JHddsBeBteYyj o d dzj MY stelsmd3zd dztso 9" Oy J dzdats
ftej Hd MY stelsdj detse  dzj j H Jlsakpfpled) | ® HEROE § 1
odH L, GHJ fteddeydtyr f oW BsG s ftotslsd o s
Ckd sdodekzy smw) .



24

ddzeS j sdeso Odedd 477 BOAB ydffls o dz@ 1 tists VO
fsCOL Odzts, Yybsts osteh j Mddzser ji e, Bistis
Iswy jdz@ sdXs© d o sflstsydz | JHd B BteMmiso O)
OdzsdmMsyd Odz! dz" n IsjdzH j dzyd2 o Wtstedsdy bkfddz d

RLEZyYyow 1 d@isydesdzOdz dzf § MmMsmMisswdzadw BBYT
Yylsts 8 MeOodej deds M dzd yodid, dzfj L @lzdPdz0O¢s
Btsdz h Ov Octe] Mmdo desmis! COC o {§tsojH]jdayd M
Octej Mmdw) , sO¢ d o {1 BsydtsdzOdz! dzf = Msmls
JHAZOSC s 5 MicOodzi dzd¥ M MY stlsmdzd dzOd3d dzj
W dzw b Isfpw Btsdzj j O ¢ tc jofr) ycpodag’ dasd, . wisAC » d L dzO y
L Odzed d©30OIs' v B Bt! BS2 BBdzZ] | Octey Mind o dzr J 1
fticdotsHwls € Mmdzady jdeds fsCOLOIsjdzj?2 O0Octe]j M
Ftectso jdz@ OcGtejMmMmMdd k& fHttsMisCso, duHEkzhdR o

]l sHisBdz" | HOdMglgo 2% ftedmipls cOBSISOR { tsIsj dz
csotstcdlsmw & Itsdz, Yt dL d&zOyOdz! des 9 MY BStolk
Isj s deshd, HdzW Clststcr 7 R OLOCIS] tcdzO B Bdzj |
ttOLodlsdwyw d ©OLdstsBteOL dwY y dL dzj dzilgd 8 dz'o §f g 1
sB M j ded d, Bisdzj j M¢C dzts dzdz' ¢ MOmtskzlse jtey HJ
mMzEy dls Ctdi3f j dZhMOydJi2 drm Istej oty desfis (.

) ftotsyj MMy L OdgW Isd 2 JHdztsB stefmils o O dzd
stcOdgmMW stedzddtclz j sfipw dL Mmdzse j Mdes?2 W stcd3” d
Wi dud PSdsjo dwy fsH edzdwWddjd LOdIsd?2 Myt
OHOf Isdtetso Odzdats i ls ! ¢ ojHEMj2 d ftsW jmmhdr
fMsydOdzdL Oydw, Wsteddtelkzs s ydLdzj dzdz™ § ¢4
distscd, LOdddizOwWMm: JHJdse Stcisoddddiz¥ Mmdejstdcasd
fmMdrdyd MSC zs EmMlsts?2 yde sfls’ . vtelzW Odzts o )
HOdzdz" J: ¢t Bjtey ko jdzdyjddw MOy O L Oda¥
ftesdmatsHYIls dL d3j dzj dzdv o MmdMmisj di3dd yJ dedzsls g



25

YJ dzdzsmis dzts 2 dzOdfdopoztsih] Isizgfizsfipls 6 j L dz! ISOISO  f O
[10].

s sMisOo dzj dzd J Istcj m ctolzf §f MYy stehfgizdedzis
Octed MNd d-sc@®OUAG dzd J Oc 6] Mitsddizisdisy dj j Ot
fsCOL" 80]Is dzO dzd u d 4 tcOL dzd yd 2 ) i tolis W o dzj
MfJydw de o o9dHO MO d&zOSC ZOHT 90O Is Mo 2
ftsoJH]ddW. J Ists X d oty BY Htoj HMISOadIsj
f sCOLOIsjdzi 2 dzj BlsMmisOsls sls M stelsmdzd dzts o
odHdBsMIsd daj stsdz: €5 M siglisdz & ts9 oLy Isogt
Wstcdzdtelze s Octej Mdo datsmlis . 1 yd dzts a3, MY stc
B4 ded 4 OcwjMMdods , yJd3 doj MYslsmdj d' [ 6]

tdSBdRB] dzH Oydd H&zv thdzOB dzj dz2dw Octcj MMmdoe

s s’ Mmdedy j dzdv Octed Mide dzsMmisd M Hd

sBlzgj dzMf stelsmdzj dese M csCts2dets toj O dteso
fesoasCOydde mMtsf jeddStse (BJMIHT M Istej dz t

Ckzdzr Isdodeso Odzedd ¢cdej OGtej MMdo dzts?2 d3sH § &

-JLBJeOddd Misd Bz dztse, fiecsotsydqtekze h drn O
fesHCte]§dzjddd) ;

SteC Oded L @ pdtf dgdgt®©ls j dz' dzOw OB IO Mtcj H
My stelshd dzse ;

4 sL dlsd o dats § fsHGCte] f dzj dzd J Htolzy J Mise j dzd
¢cUuj Msdes?2 daeter é;

5B Iz yd dzd J Okzlstslstej dzd dzG Iz d C 5 dzls tg 5 dzs 8
(WdLdud MEOW toj czOS fnAafddve Chylzdtf ts dgty "H! déls Offste| te figalz
BzLr Cd, odLEZOdzdL Oyd 2, d3d H dzj dzdz' ~ Is © dzy
§ O dzj dzd ? ) ;

tsB zyd dzd § ¢ ts dzls te ts dz# LO MmMeassddd 1 dBsydw
dzj cOlsdodz" = yYykemlse BJjL Ot6jJHO HAVYW tCtokzy O
ftcj 5B tcOL 54 tcd’ @itz & Octej Mind © ) Ctsfmo j dedzlz ®



26

LOg) dzdIsj dzj 2, or fdzj mMCdo Ol odzzlstej dedzj 4 dz
fsHodyde § dete"r, fwsWoedzjdedd Mmddge sdzd yd ME
efsmMse " MmdedyJ dedv Octj MmdodesMmisd M H(
L Oftej h j dad J O dAOH dftsd'sde” -~ ( dzO fMils OH d ts dz
Bsdzj &z " (S50 ) ;
ftedodzj yjdzdy My d ¢ oM dlsOdzd® HEnfSO
-99JHjdd] tle jlsMmise j dzdzsMmisd [ R L O ¢ dzOC
-ZOdztsy jdzedj M lstcOWtse L O ccetokzBr j o' atsHCd
e OMMd3OIstcd o Oded j Mtstcj o datsdeddzdfyts & JO€h jindpfipsld)
COC Bdlealkz f 9tcOc O] .
stesdj bkt Mkh jMmsoksls  Hiekzedj (H
sfrlsOsd) d&BjlstsHT B! BT ) Octej Mmdj 2, §tod
‘stej dzddze d MsydoOdz dzf 7 kEd3j dzd2 (S O¢ slso j
CsdeW dzd S Isdets) MdlszOydd
- dqdH2Cydw  dzj Mtso &3 Mistddy Gils d &6 OfStyy d Bls dats
ftoj Hf sdZOG O B2 N dtelse | Octej Midd, K d3ts
ossLBEZYHjddW, dLoddej ded¥v ddzd BYftcOoHOdzdw
-H j iBsdzMistcOydw BsH Jjdzj 2 dzgj Octej MMmdo dzse s
I'motsHT d 4 tehdy s ¢ sH Od fmidzj HseOdzd)
fiociHftoddzWIsO ffrIsCO orweogdls! fmowyL! d3J 3 H |
Octej Mimdo desmisd k& §sHtesMsSss d & dsh j2 o
fSCO dagjls whdtsects ©lojlsO d® o' Hoaddzlsr j
J HJdZOKB sHdgjzs 6 d W (o ts ) dzts 9 dats d3, Mo w L OdzdzOW
dmmdzj Hise Odzd v ) COC It BtejH]jdzjdde WdL duy
MowL Odedzr » M dzj 2 GMtse j dedetsMmisi 2 Octej MMd o dzts
Isdz hddzmlsets kEyjde 7 dmitsd Lksls fkzei j¢
SftesMddOdits . HOddZ & fdzyjds o f§tdjse' o
LSy jted d3d dzls On (¢ B3O d dzO Octed Mdde) d
dmmdzj Hise Odzd W = . s tc s d3y ss@G s, Yyomilsts dzj z



27

fjtedtsH] fHtosotsHddzsm! dhimdj Hise Oded § dzc ] tzlf O t
JHdzsB BIGY J 9 ) tcOL dz' ~ yd ¢ dzon f SHGt
Mtstcj o detso Olsj dz' desd3 d § j toj = BH dats d3) dzOdzd B
z tc ts 9 dzd Octej Midoe dztsmis d (o dzdw ded § Mdlskz O
B ssHsdsecdyi Medy tOLddydw MtsL H GisAszdds Bz H
f sz yj dedz" = t©OL dz" d3d dMmMmdzy Hise Olsj dzw A3 .

1 d SHdzL dzOydes s tOmMmMdiEsilstcj dzde” = toj L &z dz
teOL dzd ydq v ozd 9 Bj IstsH OR S toj HJ dzj dzd W OC tc
9" BStets ¢, d o i jiec@Lzdzs 2 Yy ficlj wd Odzd L Oyd J 2 (
M stclszj dalsts d HtodoatsHdls € dzj SHdetsL dzOydats:
HOdzdz" =, Jl dzgj tOdse 1 Isdrm dMmMmdzj Hiseo Oded?2 s
oLOdd@stsIsdzetsh j dgdw Octej Mmdoedesmisd M ¢ o Odzd %
Pietsodzj &3 HtedlswiL Odzd 2, d dzls j dzdzj € Bfiglezg O ozl j d3d
dzd ydesmisdzr sd ~ Ot OCIsj tedfmisd ¢ Odzd .

[T fsC0O HOdzjSCd tls yYyibStscets § tsdzd d3Oded W
LOdz" IsdwY jHddsBteMisea O o dzdwels dzO MmlsOdzts
ftew s ftoeslsdotsf sdzsy dg" § d3dzj dzgdVv: tsHdzd ¢ ted e
M stels @ls @a2ts 0 dzj dzd | d LOCtej ffdzj dzd j Octcj MM
2O tetslsd o, MuydlsOs Is, Yls s 9 ftoesyj MMy L
f sz dlsj dz¢ dzg" § COyd Mlso O 9" H]teyCd, oL
M sC 2 dzsaets tj O dtetso Odzd W ) C tsdaW dzd € Is dz
dmmdpaes, ftojHliftsdzOcOs M dj Efmddjddj Oct]
MeOo ded i3ts§ YOMIsts M daj MY stelsmdzj dzOd3d ddzd H

( 2Ot tod d&3J tc, W EzlsB sdz, tcj B (), AsCCi2) . [ H
fzedzd C Oydd, HSCOL" 908 M j2 EmddgPddy {(OsEay
L OdzV Isd 2 ) My Sydwa JHJdztsB stefise . 17 dz

pdzj My stesdo dzsets §Mdosdsecdyj MSsets o ddv dzd
g R) az0 Mis Odzts o dzj dzd j Octcj MMmdd d L dz0 Yy



28

( 6 stcdi3ts dzO dz! dz" 2 W s de, GJdzj stdffdR) gtcj €BIstcr df
Eydlsr 9 Ols+ .

I tsdzt hddelsets dMMmdzj Hse Olsj dzj 2 MC dztsdgw 5 Is
MjSydd JjHddsettMlss fteditHwls s dshd d H.
FPtesodzj &3 OcGtej Midd, dd3j dedets st stscslz  fMmtej H d
M stels©® yYyOMmilsigy s g HY gedzedzls ] ME dzsdzdzsmisd €«
fts 3 ey LkZojdzduyd dzdvw MSOYO LOdwIsd?2 (tetsdfm
fsorhOjlsmv -fRiBd| T E P @& kM2 ydo sfls: , i
dzO0 ¢ dzts dzdzts y Is d . v d3 dzj d3d dzd J . dL o jrigls dats,
M stelsmdzd dz" , BGMtse j dzdes 5B ZOH OIsj dzd o Mh d~A
Octed MMdodzr 3 Yt MeOodzj dzd® M HwZzeddd dmf

l dzzlstcd ctwkzffr jHddtsBBteyjo bktose jdz@ 0O¢
9dHOR, CGH|] BiMmMkzlkMlsotso OdzO c¢W d dzshs? & ©O dz§
d e jlisfise j dzdzsMmisd, Ckzdz' sdoadtelkzj dzgr j dzOfl
CBtcOLHE MdzOB ] MismMsBdy C(dsttsdzdtctss Ols!
MtcOodzgj ded® M or asHYOdRBd dL IsOL CotsdzH s, z
fsojHjddY Mejund MY Sbipididsey, )@ pdamlso
Ckdz! skteder &3 dzOfMdzj Hd j &3 o tsfylssydz" 7 j H J dztsB st
M st desils! Ctdzlstetsdzdtetso Ols! Octcj Mipds d t

J slsdztsh § dzd d dmMmdzj Hz j BsSG t5 COyJ mMse O
mMikh jmMselzs h R  Hplsd@sSsOpdts? HAdgVH s H dzts L dzO y dz' -

Zgh:' LO®jkdl:, vyt k ddf SftjHjdvsksmw
COLtjh jdd¥ Cod¥ ddSltseseé, HBOCE ktotso dz
BEyxMSdn, d uid Bodjj cCodCbio]dsshni st

fesfjiMmLOdvisd?2 jHdsBstEhnss Ok, Ikj & B
ftesosCOyYydy §omnBHddzd d2O0 d@sHjdz2 9 jHJ ddW

ltotso j HJ dzd § f smdzj Hize P R dMmMmdzj Hise Odz] :
ffdrsdscdujmMSdr: Stdlsjttdjes HE fshstset
ddBdzf Hjdedw L O o jHjddjdz M stlshdij dzse o



29

M stelsdo dzs?2 ¢ Otg! jtor . RL d3d tod ded § Ztoctso dgv  (
dSydd, o bijuyjddd ®BYWHO djl, bOLC d Fh
HyWIsy dz! desflis( ; SB WL Olsg WO daBdzd 2 tc Oty i) isfs s dc j| aizdf
stsdz! Ct5 tojL zdz! IsOIsT mModsstsyJ dz€ d, d tojL kzd
mModsdr M stelsmd3j dztso .

¢ctej MMdo dzsimis! , dBsHjdd (oo bHjamy, b
COyYyd mMlso © dBsekzls d3gj dzwIs* mMw s d3d tod ftcd tsB
ftotsyHjddY Itej dddec O, Mfjydodz dzs t©OL OB 51
WOSCIs disddls 90)desy L dzOyddedy HdzwW o HEZYT
Octej MMdd, i1l @y des L OCtsdzgydls! tsSBEH
sftcj HJ dzj dedets dzi W o dzv j Istgw dzdzfe gf L & dizy WzO Rts 3 gy
ftocdtoctsH " .

s dMts¢ dzdlsj cOlskzter :

1. 1l tetsdz 1 . dbctcj Mimdw / t . 11 te s dz, r
[ Jdzjdad omCOw, . |@ROIsstctsol@ls jdke 2P2@0]d.dz.  (
¢ OfmMlsjtcO ¢ Mdn- c8BB822P45¢) | SBN 5

2 . sklsjtceddz n stocdzdtctso Odzd § st Isd gOdz! dzts
My stclsmegtdapteo : OolststcjW. HIM. dzO MmMtsd M Odzd
1 .-1. sklujltwe.ddz.280T1MH.

3. sksjtweddze 1. 1. 1 dzd W dzd § d oL 0Oddts
OHOf Isdtctso OdzdzsMis ‘s kds j e hazlsj A . ©. 1 . ddzj Sj
AdLdyudmMésy otmMfdlsOdedy MilskH | dILB.T IsDisteyd f
4. -78.7

4. [stejdy §f. ¢cicHeaiy. .

5. [O0t¢ddzO 1. uwfistkhdkajde d c¢jdz Octc
ydLridd .0 20D@u. 26

6. [wltdy S8 1. 1. lteswWodzg dzdd OcGted Mic
M stcls O: BOL | WO Rartzs 2 4 CtsdaW J o dzydd w1 B O A



30

fsmeowh jdadets?2 100 dzjIlsdes ¢. A.YEkded. [/ 1. 1.
d ¢ J H Olcdasod@EWO d tzlky I 8.0,y ¢t .93 .

7. it Bd3Odzj dzS 5 1. ¢. 1 mMdr W ¢ usdidg dgt§ & dsWrR L G
[ Sdz v, TR2D2AM..

8 . t Blsj dzB j ¢ ¢ . t . 1iHOEeBEedyd ME Ow
tesmMissds My s dztsa j 9 : Qolststej W . 0 Mmtsd:
f jHOdOEZSC/ ¢ . v Bf.tSls-RdBBOjijtc G .

9. g OW tsdzts o l . s. dOdzj SIsdyj ¢ Ow W Iz dz
(b ste@BEEBtsdZtedyj Mcd2 OMfjSI)jJiltchO. BEW
1998.-4 j to.-] 64 . 471 C.23277 .

10. vtV Oodtseo v . fisy g dadas dhls 449C O € tsdzyd
JHddzsBsicflso v oz tOApdEs W M : [ RF1Z3%OML L, 2

11. ANotsdzdz © . O ZOIssdizdwy yjdisp jyj 1982 .
306Mm.

12. Mtc 5 d3d dz0O, v. ). dbetej Mindw, mMf stels (
s tes i i@ Oteso MG : T221 89, M1999.

References:

13. Buss A.H. The Psychology of Aggressiom.J., 1961.

14. Daniels K., Thornton E.W. (1990). An analysis of the relationship between
training and hostility in the martial arts. Sports Science, &®hb

15.Dodge, K. A. , (1991) . Soci al cogniti
Child development, 54, 16270.

16. Eagly, A.H., Wood, W. (1991). Explaining sex differences in social
behaior. Psychological Bulleten, 17, 38865.

17. Ferraro T., Ph.D. (1999). 4ession Among Athletes: An Asian versus
American Comparison. Athletic insight. Vol. 1, Issue 1, gb84

18. Gentry, W.D. (1970). Sex differences of frustration and attack on emotions.
Psychological Bulleten, 27, 3&00.



31

19. Harris, M.B. (1974b). Mediate between agggression and frustration in a
field experiment. Journal of social Psychology, 10,-581

20. Husman B.F. Silva J.M. Aggression in sport: Defintional And theoretical
considerations// Psychological foundations of sport / By ed. J.M. Silva, R.S
Weinberg.i 1984.1 P.246260. Champaign, Human Kinetics.

21. Jianghong Liu, R.N., PhD (2004). Concept analysis: aggression. Issues
Ment Health Nurs. 25(7): 69314.

22. Jaffe, Y., Malamuth, Feingold & Feshbach, S. (1974) Sexual arousal and
bihavioral agression. Journal of Personality and Social Psychology, 367649

2 3. Lai ma Rui byt a. (2004) . The rel al
aggressiveness, forms of aggression and situational factors. Law University of
Lithuania, Kaunas Police Faculti(aunas, Lithuania, Nov. 4.

24. Larsen, K.S., Coleman, D., Forbes, J., Johnson, R. (1972). Psychopath and
Physiological Activity In a MixeeMotive Game Situation. Psychophysiology, Vol.
11, Issue 2, P. 197206.

25. Olweus, (1979). Stability of aggressireaction patterns in males: a review.
Psychological Bulletin, 86, 85375.

26. Park Ch.J. (1995) The moderating effects of taekwondo training against life
stress on mental health. WTF Taekwondo 5329

27. Rychta T. Agresja w sporcie kontrowersje rdetogiczne i aplikacyjne.
Il n: J. Supi EGski (ed.) Agresja a -BEultura

28. Schneider, B.H. (1991). A comparison of skililding and desensitisation
strategies for intervention with aggressive children. Aggressive behdwipr301
311.

29. Smith, D. , Stewart, S., (2003) Sexual aggression and sport participation.
Jour nal of sport bef¥%vior. Vol. 26, ~ 4

30. Wl azgo A. Szuszki ewi @aggressiav.in WI
athletes practicing combat sports. Biogl Education and Sport, 51, 671, 2007.

31. Zilllmann, D. (1979). Hostility and aggression. Hillsdale, NJ: Erlbaum.



32

vJ BBOIsH S O: fJHOGTBSC
LI s374
1 tc OIs[d.k.
1 Oy ' tdz@xdiz' deg ednd| Isf tsc  dzv @O BeP Az’ W
CW.dzdzmMisOted d Q2 dz® OBYdIP Is | BZOIsd &

JeJI1[RIJoevsw TRYyUGL Aws [w [Je)l wor (s us]
Jegl wor | uvst dw w

O dzsls Oy MsOlls® §fdmMOdets §tesBdzj &3, hts o
Hsfiskzd ° His W Q' fydats’ sfe ' Isd Mm! sEtsHdz ; M
LOfdls E Mmizmd" dsda®Gd” ; Mg @sHd fesjClsd H
sy ¢ ko Odz My sH ' o Odadz™ 9" H BO2BEIsdZ = (o
hCsdwte' o; fHtoddydyfd, HlstedBOdedzr wCdno L
z0o yOdzdz' MEyoOmMdesets § sCtdz dgdz? M Ctsdzvte’ @ Is

s dzs ytso ' Hiifiis@ddy " 2 dzi 20O lyBfipdz , o fscRApKERdz]
dz0o yOdadzw , § tsC sdz' dzdzv Z

I 0OLdS [ .

1 Oyd sdzOdz dzr 2ls bededd s ateeidiisgzi € O  OC ¢
C.W. & dz., MlsOwhd2 ftojfsHOo Ol

{fefrri1rfevr rrRevo L ARIVVILL [T 01 L1 o
sfevolfcozre pdyna f4f Jat001 L1 o1 rRC 1 uS

b dzdzsIs O dwinls Ols* j tcOMMdBZBOIstcd o O Ismw f tctsB
Msotej o3 dedz" = BEyjded S s ftod HEBMiskY ] ¢ ¢€0
mMf shtse ’ fsdzzyj dzgdvw {1 stsets BBOL s Odzd W , d



33

HdMsOdydsdzdzs ¢ 5 o Otz zf 5 § MjcesHd; §ted
BOSC M BOdz! dz" 2 EfMfjr of s@d ded KH teg Wi ozd

sdzs Yjo' j HifdgsD@zyd sdzdztsj tBEmfded .o 65dac
feddydir sekzuyjddw, §sCtdjddj Z

Bratyk M.V.
National University & yivikMo hy |l a Acade

Ph.D, senior lecturer of chair of mathematics

THE FEATURES OF DISTANCE EDUCATION AS A COMPONENT OF
QUALITATIVE EDUCATION IN UKRAINE

Abstract The article examines the problems that arise in modern students in
access to quality edugah today; ways of obtaining this education, having a request
in the society; distance learning projects implemented today; principles that ensure
maximum success in teaching the modern generation of students and students

Keywords:distance learning, onli@ courses, webinars, priides of teaching,

generation Z

] sisOddfsteot§ E0dz) s B deyjtsfigfls 2 2 His W ¢ fdes’ M
' Lz ftedtesHLE, O dzj 2ZO2 e tsdztso dz' M 58 |
CoOdz' W' CsoOdsets bkydlsjdy Ot dgj MOy ®
‘dZHd o ' HEZOdz' dz fslstejBd EZydzw E dzOo yOdzdz .
fsd" 0 bk ksdkkz, "t BOI! Cd d&O2 KOS5 H dw
o' HfitcOodzw s Is! g0 HEBHOKCEO' SCktefmd. ¢ dzj
ftetse dzj &k *  dzOIs dzd ds.

l " Hitso " " Hdzts Isists S &dzfifildd@skzy" LSO’ dzd
HsfMiskzf dz' Mis! IsO BjL s d&zZOIlsdz' Mils! tsodes’™ L O¢
htsB SOCO tsMe' SO BRE&ZO w ' Mdtse, Mt dzdoe s



34

t Odg" h j LOBJ L Jyd dedaw BJLStShI st dats”’ ts
HsMisEf &2 Hts PC" dz2 des™ Mo " Isd, Odzj Isjfjte 1L

LOBJ LY jyjdedgw HBMskzfEz Ht W' Mdsets B L
L dzOdz' shMesBdzdots oatcOntsolzes yd Isj, h s Hdzw

WstedzOy' ' 0L dzOdz yydzepdz L ezt y dedagzlsvy o d M j d3.

b dzOdz' L. BMlsOdzdz' = HEsMdd ted j tdes L t6sBYfYZ B dfff W,
BBj IssH " o HdMisOdzy ™ 2 dzsG s dz0 9 y O dzdzw o O dzd -
' HBERZo Ot Is! Mw o MM dz Mlse ', &N o 9 dre &C
LtesBdIlsd, BOktBdis] dOlszdzt zé &y kls: odwedl
w gt Bzdzd H" " oddBd feskwetsdd tetst ' o, HJ HC
l" " Hitse ' Hdzs HB ¢lsj e’ ’ fsCsdz' dz' e ([ 17,
fjtcjoOydz®O B ' dz2 " Mlsy, o' HdezsMZ B! Mw MwisBisB
ZOo jHjdes f StcOHd o HBBBEeB JCMf jtolsO E MW
htsHts ftBkzHBod OHJSCoOIdtsets Mmlisd dzs dzO 9 Yy

CcfsCtsdz’ dedev Ze. UV ttsB SIS’ [ 4] L totsB dzj dzts |
Bj Hisdz' S HYBbB@GdYtR sk dzzlsts o tetsBtsls' [ 2]

[jO ' L OoHJddess fldHstes s ' s df .
HdMisOdzy' 2 dese s dz@o yOdzdz?, Odg@Odz' L '8 fjte

ftcOCIsduydedr toj S5d3j dgH Oy "' 2 htsHts L OMmissmizo (
dz0o yOdzdzr Mo Ofdad - y@fgden d MIsOdzy' 2 dese s dzO 9o Yy
1 dC dzOH tsfdatso dztsues) dfipiistgdets HOdEZlz . toj Odz' L k¥ Is

By stss wedman ° WO fpdzO HdMIOdzy 2 d&z0 ' HE BIs
]l Otelsts L OL dzOydisd, hts o j dzd¢" Cstef stcOyY "™
sO¢dn ftesj SIs' o, Hetf sd3Oc O yd HJjtey 0o €
1 Of tod € dzOH , sOCdd3d Htosj SIsOBRBI - H ¢clazdged m e
¢[ Olsj dizOIs dt&€' @ dz' By dzd o sMmis* e, h ts LH" 2
dz' o jtemdls] 5=y dd@zs dgmo SO OCOHj Y &Is' 9l,j tofh
LH" 2fMmdzs " Is! mw 2y J ftoslswetsdy 6 s 9, ]

1Ousf ¢ Pslsdydzgjodmr HdMIsOdzy 2dedr Ot L to°



35

CdzOMmMEz Hdzwvw Hoetshn MEC' dz sd oh ddzd. Mmsyo kydz
L dzZO0ydets § sdz' §h dqusdif jmodzd ~ L fla®jdadalsj Is* o , SH dzO
sOSCtsets Isdfkz sBd3d Y 4 dz' Mls! HsMiskzf z HT
[ tezed?2 L LGOHOdd~ odhj fHtsjClIls' o, h ts
csd oafMmMlsOtce o tOREOR Mo Isdz 5~ 1 tofg ¢itg Catia
Ckztemkz o©jB" dZOtc' ©8 HA&ZW § HeBltsaCd HEB 11 {
LOBJ LY jydlsd HtsMiskzf HB wWC'MmMdes® " Hetslstse €
- f tetsy d o Odzdz™ . 1 O f " H Mk d&38sq dds z of Gdifdgte j +
MW stcdsso Odaets 3  ctolztf{yCas CHstfotdsod tsH dats” oHlEy i dzO «
o' HCtedIsddzd HdzZw desedr Mdzer Oy’ o. 1 Odzj X
f swfdzj dgdzv BEOIsj e Oz, 1OC ' cdzdBddzO { totsc
o' dzt desd3dz HBMiskzy ", hts HO9 Ozt sy tzdd ' M
L dztso Iz [ Oljtc" Oz ' H YoM 94dJB" 2Ok o d
Bzdz! sdd3j H 2dz" 2 HBhy' , WOk &Bsedzd BOYdlsd
sOBsets 9ad¢ dZOHOYO EyomdzedScd dzij BOYddzd, O
Bllsd fteodz Miss LM ©fn y J fzcbd3d J dzg® dzfizBiszts O 9 i
et kEZyomdeded wlsteddzze Odzd f sfd dzOdedzy  dzO
Hstf ciitsce tse-W tsSGoadp, gl " Mdzv o S sdzOdzdzy W ECSE BB i
tcjL zdz! s0OIs, O IsOCByYy ftOo ddz' dz o " Hf BsLo " H "
tesLcdzZV HEZ LOf dIsOdz , hts o ddzd € Odzqd f " H \
fsf jtcjHd BGCIS. 1 " H YO fteso J HJj dadaW mOcC
My &zCkZzoOlsdmMw L O HBftdRsectse YoOlskz w¢ L od¢
sO¢j, "t dzO LOfdls0Odzdz2OH O DOHp wBlgETHEOH O Yk Yo
HOIsd *Rilstsfy! L tdgh dr Eydz e, ‘ IStsH ' L Of
1 Jjtoj 9o 0Oetsy OCBBEets Mftedldzvislsw di3OIsj to' Odzlz E
dzgj © Hottdz' COo 2tsets © ' H Mfted2dwislsw &OIsj
L®OL ! fijtjfdlsOsls:, O L " dhtsets BSC Iz,
LOf dlsOIsd . 1 O 0OIsts Al L Mz~ Oy ®© 9" HL &
Bkdzs o9 dlstcOyOIlsd yom dz0 HBttsekz, O §jtj cdv



36

L iHBE S kOSKE whdfz0 daoigjuOtedey H § p d |
L OMots' dzdz" O jte' Oz L O o' HiMklsdesmls' cBslsd
1 HtsMo ' HE o9dS&ZOHOY' ® vyY! sets O ' dzh dn

Bsy dz0 odH' dzdlsd f jods thtssdzdstsmls' , w°
o d ¢ dzOH O dgts 3t ZfuOWs dz' dedz¥ Eydz' © w ¢ HdMmlsOday
KOS ' o LOCHKOH' odhts’ tsfpe ' Isd.

v y' 2 MlsOlsls tesLcdzv dzgzlsts ff cOCIsd ydz
fsBkzHtsoad OHjCoOlsdatsets Misddzse dzOo yOdadzw iz
zyd4 dz odBOcCO' ¢ dzif J & =~ @z datsH dzO € Hitsfpo

HgMisOdzy' 2 desets dzOo yOdzdz? §COLE', hts ]t
fjtejoOyds 2 B' dz' htsfls' odfOHEC ' o :
1. [ GBS MlstckzC sktcko Olsd ZOo YO dz' dzd 2

of StcWHC o Odets s sO MistclkzC Iskztets od@dattdiHlsd Is! z |
st s, hs EBEydvdz 903¢t dzOdzOhMIskze Olsdmw  dzC
oS sdzOdzdzy ff j o dzSets L OH Odzdz” . wdzW stedzgOy " W
o d BOGO' Is! v, BO' BEL Y ¢t IsO dzgj Hof
yw deW sted3dOy W BOO8EZIstse d§ dzOB g dets dzj ¢ € s
dzfj LtesBdIsd, Iss MO 9ad¢ &zOHOY BEZH,j] MIstcOYH
2. 10BjLfjydlsd cLoBteslsdzg 2 Lo' WL (€.
HEdREOh dz' = L O9 H Odz dzj 5B = ' H dats, hsB , Iz yyjddz
ftcOoddz! dets o  dz 9 dS¢tsdzOe Iss2 yd " dhd2 ¢ te
od¢sdzOdzdzy HBABON dz S8 L O9 H Odedzy sy w
Coydesdzz L L O9 H Odz SO 0o ddz' dz 9 Hf s9 " |
oddzed SO BOYOdzdz" MORSHE LS btsH EBOBEEY ' d
BOLjte' Odkz. uvyjde &O° o' HykzeOkd, ht ky
LOY COQodzjdeddz © Issd3k, htsB Eyjdz? MmMsOeade L
3. 1tsBdlsd dzOeo yoOdz' dzd? BOIjt' Odz ¢ W ME
tetsL tetsB dzj dzd &3 Mz y O ded dg Offfztc t6 claO@ dgdf§ dlzOth Ge 0 Ge



37

Cjdkjle' ’ dBsydO L' fMkOsdyudkscts §jtjls st
& fhj Miwd2dvwisd ' Ld od&OmMsdetsmls' ¢jdj

4, uwSCtstetslsdlsd sO o' LEkOd' LkeoOlsd CodaW st
dzQp0 dzdz' Eyj dz@ MO diisyj odt' hkzeOlsd, Mm<¢* d
sHddz t.OL . 1 BHOZO " dW stedzOy' W dzgj  tso d dzdzO

Mok t Mses' &syklk: Bkld Mfted2dwls' CtcOf
1 sh dtoj detse ftcOCIsdS s tots fiHlsjis Zic®C  Is z © O dzdzw
RO j o' Odzlz, 9d¢ dzZOH j dzgse s dzO | S tcOdz' . A j
9 ' HitkztesClz, Odzy 2 dOI®BId" JWJiSlkdeded?2.
i cetktotet fwsHkSCkEze, O cftsyjmkz dot
tcsLL®P L OHOY' fsmMskzftsots Laweodw' ' Is! v dzO
tetsL 2d3' dzdz® , Odz' ¥ GHdsHBsA] dZisdz0 fswe O ctslis
otcOntsozoOIsd ftod "  Hetslstso Y ftejLJ dzlsOy' 2
1 Ofted € " dzy’ Ctsy dztsG s otz Ils p OxfdedsRts j dij ,H
Odetsdzflzeo Olsd dzOMlskzf dz2 CtesCd E LHBBEILI' L d

5, sJjtwkzoaOlsd hikzHtEt. vydilsg dz2 dzj ¢ tso ddzj
9dC dzOHCORr yd o HykzeOLd MmMjBj dg WCtso s, w
Zydz' © kZeoOxydzg "j Mmdz' HE k2o AEsdf mw@n daj wa Is jdeg) diz tc
oydlsjdz HBfkzMmisde dzOo &3dMmdzz yd dzj dzOo d3d ) dzk
i ted ud dzd , Yytsddz otdz0 BkzdzZO HEf kM| dO. A§
tcj] OGzo Olsd dO Mot HTodBBddzéd, tMBddet L t
Bklsd fsQ@d@dz'daOts B zOets o fMm! ses §C dzOMkz L OH
Bsdzj dzls' 9, HJ dBY RO LtesBdlsd fsRB3ddzSkz. r ¢t
YdtegL dzj L dzOdzdz? yd dzj tetsL 2d3’® dzdgv BOIsj e O
Bsdj dzsd, w&' o' dz 9adStdOs { tsOdf dsdglzdstis.w /o jd
G ' Hdesfis® 1O Mftedwisddzy 26t BOY Odedz® HIEs
LHO9 Olsdfmw, s ftsd3ddzC O, Hyfjzh jlsde@ Gtfj ' HH Wy Qf
tjfkkOy' ', Odj vyj k' &z ¢d o 2c-ets bkwe'



38

oS dzZOHOYj dglsdztsydg" f B d3 dzO o y O dzda™ o3, Bts YC
LOC OBz Is' Mw o JORBIWIS' EZydav.

6. wf dZSEZoOlsdmw Ekfjdes. 1ted HIMIsOdzy' 2 dzt
SHdzd 3 L dZz02 90 Oy ydr dBisdzj dzls’ o Hdzw  toj Odz' L
fjtejHBOYO! ftocso jH ] dedat to 9 'BY ,dzO B s 9 9 @y dzdfsedzst
Zydz' © odMmdzso dzt 9 Olsdmw EMmdes OB © YOls' .
Bsyd BEId BjLYtMjtejHd d©F EyoOmded Ctsd3 H ' Odzt
H' OQdzsecz EZydzw dzOB OGOt 90y Y, BHAOCH @Y
LOY dIlsOdadz" , wWC' MmMisddzlzdzs 9 OlsdBBlzls! tosL HIEZzdd
LOf dMm" .

7. 1 sHO9Od ®BOLjte' Oz o tsfflsdd' Misd ydatsd
MszH jdzlsd Edz' 9 jtemdlsjls® @ LOfdMmks Is! Mw dzO ¢
L Ibets, Rl o @S HGH Q' Isygjs, ¢ tddn, o0 d ¢ dzOH O Is
oS &ZOHOY' , &O ods' tCte' Chktfmd wCdR, L
f sH OB Is! BOIsjtc" Odz o fldd Misdyudsdizz Istsdz
ZOMO®BY j g H ~rBtesh dd3 dzOMIstets® d3 o d CdaR2'H@F O.
off d&zd e O W LrLdudzd?2 MmMksOdz od¢ d&zOH OyoO. 1 sh dt
LOOdO c¢ctflsdds L Oy we odzOMmdesets totsL € dzOH Iz,

f Otc. cShts " fypdzw HiEYJ L Oo Odzls Oy j detse s H
HdMlsOdgy' 2 dzz f Otclz, LEsLEdOEOISTHIs®OH GEE6?2
90Oy dzdoddz MOdzy MisOodzj dzdz?y o d ¢ dzOH OYO HE

LOY $Oodlsd OBt d@OosfOCd Ldajsntslsdlsd Mok

BOlsjte' Odzz. 1 dC d&zOHOY &GO d&OKOEOIdmY od¢

OCyhoBlsd oOck &O btdkz, s fMziOoy o L &
8. uwlOodlsd fjtejH Ekyd®d LtsLbEd d& 2

LOoaHOdz , Isjtedz' dgd "= odSCtdzOdzdz?y 1O € tsdzlstet
Ll Edg dzd B MEzyuOfmdedds h Ctsdzw OBl B'ckddg, Nl
©ZO2 yoOMmls  hj bkyd' dzj My hoOsis: 5 od¢tsd

fjtehtsets CktemMkz dzO@o yOdzdz?w YOMmlss L OH O Is! l



39

Cdgh d 2 Ckztefm. l d¢ d&zOH Oykz, wed?2 dzJ LA o
MEtsttdMisOIsd MY sistcd az@wz] §3d tc 5 dA® @zl a3l 9 OIlsd  d
Mlsknjdzls" 8 o BYOdkkzeo Odzdz' 288Gt oy HABJ Skz.

9. JldStstdmMistsoakzoOlsd JjWjSlsdoeadess yofy. J
ZOMm¢ " dz2 € d o MlsOds Rttt kZyds yd MmiskHj dal
tesL fsH" d&zdIsd yYyoOfm L OdgwliIslswsjlk®@Odzd M B3 dg¥j Q)
H' Wdzt desfpls® . 1 Ofted S d&zOH, HO9OLd HtedC &zOH(J
ftoj Hd&B] Iskz. 1 sd3" yd dzts, hts wehis 9dCdzOHOY
Flstcddzzo Olsd ko Oclk EkEydz o dh@Esy dzO L dzOydzets H 59

10 14 HjtjoOdzsOyzo Olsfy dztelall tis tcis@ap? * ¢ SC 13
fst' ¢ odlstedo OdzsMls' £ fesyjfm'  dOs yOdzdw .
Istej BO IStetsad tOdz M j, Odzg' ¥y bkydzZ MOB §SHE
ZtotsC . 1 sd3' yd dzts, hts MEzyomds h Csdzw tc dz t
L Of ®dgd 'z 9 O dzdz" fJodedn Zz 4 LtesL z2d3' dzd =,
1 OftedC dzOH, HBMdl! 903¢CB HMWEdzlsd, h tsB
Bsy dz0 L OGSt fdzt 9 OIsd IsOCd?2 BOLjte' Odz 9 ' Gt

1ldHBdE Csd3 HdMIsOdzy' 2 dets™ Mo " Isd By dzO
Hts ' delsj tedzel sz, tHAdOS yw ftesBdzj 3O M! 6 HCA

ldmdeseo € d IsO § jtemf j Cilsdoe du {§izanEan dzdisse & Gl
we' LodSdzd hECOId o ' Hftseo' ' H' dzgO@ B ' dz' ' Ml
ZzO ff so desy' dzdz' B £ IzGH)(ls seddz’j dity GadefiAsdidalf C o , W
Hsf sd3sGcilsd o f Odzizo Odzdz' O ISlg @S dORdzlz "BHI t& Iz Uzdz
Bllsd dzj fesmiss odG§ dzOH Jj dzgd?2 d30OIs§ o' Odz, 0
CsdeCtoj Isdgz sz dzC 2, HBYH M jdz EZydzj ds §tod
o' Hic@OtrMIE)' 2 dzs o' HdzO2Isd IsO dz' o' HEkzo Olsd MM
o @BO2BLEIsd 3z MM " dz' Mlsets d3OIsd d3d L Of d I
LOoyHd BEHLEIS! f" " H ke, ‘ Z ydz L Bsy k2
smtse dzd 8 sMis ftotsce tc Odzlz dzO® W@ pdaflz)' Isd Is thtc MK



40

MOkt dz0o yOdz! dess, wWEC L disyj otcOrnBolzo Olsd ftsf
dzOo yOdzdz?, otcOrtolzs yd w©0Odz hj HEsfkhjd 2y

r 4y 0o 0 &O° oLWIlsd fteso ' H k twGBLEKGGBEBY
f otsc tec Od3, Odzj ¢ d hH L ISIOCAE Y zdzdzts aLOHY ' 22 fryizlz ]
9d¢ ZOH-BHOHRstcOBRd, dzj BO2HEY B HEsS MisOdzz
ded 3 Y O SCshisd lted BOdedr cSteOdals o .

g dMds'Clsj cOIskzted

1. Straus, William, Hove, Neil (1991) Generations : the history of
Americads f ud.WNevweYork: Pé&eéhdial b4dtc 2 O

2. OHOBRmp @ Mlis Odaiz® & g tday O fif decs 2GH] to j 58 @OG
f totsB dZjudgigH O 3tz Pts dzts 9. U IfUs BI€ JdH O 6 s GO Y flpls | .tc dzts M)
g jto" W 1 J HOGIBR012y dz' ™ 1 020 =S di63 tddxdds HBM
http://nbuv.gowa/UJRN/vpm_2012 10 3.

3. s§ObMm . 16SisdjdvY d Maddd $akyfd
1 Botsyy e OMME:12hcf s, 2011.

4, sttt d [ . ¢. 1 Ctsd degdzv Z: fh €
[ [ dzd € Istetsdadzd 2 ey Mztem] / T [{.J¢xd 3 s CHedsijdsE
https://wwwnarodnaosvita.kiev.ua/?page_id=5229

5. 1 tCtsdz dedzv Z. 1tetsBdzj 50 o L dzOy  dzdzv
o] MzigMy.dd3 HsmMiskzfz: https://uk. wikipedi :



41

v j BOIs g tdzts d3' ydz'©  dzC
vrs 336. 7

| OQotedadz¢e €& 1 . .

COdzH dH Ols | S tsdesd3’

1 sH' dzr fpr €2 HJ sy Cazzdq2zd@c tiz@s dz

wdus [t RYL[ #ud 1L [l r11c Jwyrr4uo 1T 3ot
stoul ¢m dwl wuvu

O detsls Oy’ wiisOlsls” ftesOdzOdz’ L s Odets L di3' fls,
ftedyddzed oddzd € dzj dzdev b zstcqstize Baztfr dzO Lz 6 thes fi) d dz
H' WdB'desin oS tstedMmMisOdzdzg" d3 dz' L Jddeelz o ff e’ t
st dzd o sMis tesLodlsCkz d&" Lddzetsodna 9 Hdztsfy
ftcOoatse " 2 f dztsh d dz' . [ sipdz' HY J des W StediZkz 0 O
oLO i3ddz 9 L Otk ydedrm SO’ dzOR

s dzs ytsoe mitztaCaz s 9 O f smdzkz ¢ O, dz' L d dzG ,
st JcOlsdo dzdil? L dg'dac thee®o j y!' , dz' L JdzctstsH j ey zo C

Havryliuk V.
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use of leasing in the period of its origin was formed. The features of the development
of leasing relations from the ancient times to the present in the legal plarmeoted.
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been investigated
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LEGAL REGULATION OF PECULIARITIES OF THE ECONOMIC
ACTIVITY IN THE ARMED FORCES OF UKRAINE

Summary. The present state of legal regulation of economic activity in the
Armed Forces of Ukraine is researched. The normativesipians of the current
legislation concerning the concept, types, subjects of economic activity are described.
There are identified conflicts between the general provisions of commercial law and
special norms for the Armed Forces of Ukraine regarding th@etstanding of the
meaning of the concept of "economic activity", "fpoofit activities”, the attribution
of certain participants in relations to economic entities. It was determined that those
types of economic activity, the implementation of whictersjited by the military
units of the Armed Forces, go beyond the forms of activity provided for by the
general definition of economic activity, namely, the lease and rental of machinery,
equipment, etc., does not apply either to the manufacture andfsateducts, or to
performance of works, or to the provision of services. Therefore, the more
appropriate term "military economy" is proposed. It has been determined that this
activity should be defined as neommercial (norentrepreneurial) activity by gl
nature. It is proved that it is impossible to combine the only term "military units" of

all economic entities in the Armed Forces of Ukraine, since it is the military units
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that carry out their main activity preparation for the defense of Ukraine nsed
defense of the state, therefore, can not be considered as business entities, even
carrying out economic activity as an additional one. And establishments, institutions
and organizations are business entities, because they provide services (educational,
medical, etc.), which is an integral part of the economic activity. The necessity to
make changes to the current legislation for elimination of inconsistencies, to bring
special norms for conducting economic activity in the Armed Forces of Ukraine in
accadance with the fundamental provisions of commercial law is substantiated, in
particular, the Commercial Code of Ukraine and the Law of Ukraine "On Business
Activities in the Armed Forces of Ukraine". This will help to raise additional funds
for the propenmplementation of the main function of the Armed Forces of Ukraine
the protection of state sovereignty,ritarial integrity and immunity

Keywords: economic activity, the Armed Forces of Ukraine, economy,

products,works, services, legal acts
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ASPECTS OFINFLUENCE OF TRANSPORT LOGISTICS ON
ENTERPRISE COMPETITIVENESS

Summary Aspects of influence of transport logistics on enterprise
competitiveness were investigated. Including, the logistics place in whole and
transport logistics, as its component, in im&l and external enterprise environment
I s defined. |l nfl uence of t r aeves drits | o
competitiveness is considered. It is defined, that transport logistics can provide the
enterprise with additional incomes, includingt the expense of accompanying
cargoes transportations. Thereof the critical volume of manufacture decreases, and
competitive possibilities of the enterprise increase.

Key words: transport logistics, enterprise, competitiveness, logistical

management, bréaeven point.
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CULTIVATION INTENSIFICATION OF PINE SEEDLINGS WITH A
CLOSED ROOT SYSTEM I N STATE ENTERPRI SE
RESEARCH STATI ONO

Abstract: The experience of growingine planting material with closed root
system in State Enterprise fAKharkiv Fo
when using mixtures of soil and peat in a ratio of 1: 1 and soil, peat and humus in a
ratio of 3: 1: 0.25 as a substrate, the biomepmrameters of seedlings (height and
diameter of the root neck) increased by 37% and 44% in comparison with control,
and the yield of standard planting material increased 1.6 and 2.7 times, respectively.
Also positive effect on the growth of seedlings, asdca consequence, the yield of
standard planting material, has the treatment of shoots by fertilizers, plant growth
regulators and microbial drugs. In all experimental variants, the seedlings are
significantly higher than the control ones by their bioneetndicators. The highest
yield rate of standard planting material was recorded in the variant with the use of

seed treatment with Hetom(&7% versus 18% in the control)
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oW H ' ydsdz' o odtetsBdzd ylso © MOHdo detsets BOIs
GOk jtc' Odsds' MisC "' fMls: .

J Yy zsddz Octlsjrndzs O odtesh o Odzdzy MC
Ctejdgj oty MdMmisj dss BOdzs o' Htodzs dzs * O Y to '
L © ' HCtedlss®r Cwtejdzjotss MdMmlsj ddseE o EkZdtse Or
YoM odsedzdyks® MOHdo dzsets &Okjte' Odzkr
Hssted Bz s W OdzOdzts¢ ' ydedn Octeslsj ndz yded A
odetsh o Odgdz' MOdziH o tleise b8’ RBEOEFHWT & ¢c Sistis'es &z@ &
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( Mz MlstcOIskz) , f' HEBIstso C O dzOM" dzdzv Hts o (f
fsm" o0dk3d HEs O ' Mdzw fswed MratsH' & O ' d

[ iO ' L OoH-Odglz'O dAiple @lisls” j W j CIsdodg fMls: o
tcjckdzvIsste’ 9 @M C totseEnNdiafftlz f tcj f O OIls' &8 { to
Momdzd LodyuoO2dets” L LOCtedltss Ctojdzgj otss Md

1l dC dzOH tshdztso desg tsMdgzOlsg to'L Odalzd tetsh 2 9 O dzdz™
LodyuO2dets’ "L LOCtdlstss Cwtejdzj otss MmdMmlsj dits
tetsL MOHdzd € Ots 1 dz'o g edflagdsss © 1 ) cMmOtes " afm! €O |
o dtotsh zo Odada” M wdzy' o fn ts iy dzd LodyO? dats’
Ctsdgls j 2dzgj ed yddz' dznted ydes®™ Wistedzd L tsB szt
IsC Odzd dzd ( Octotso B dzBL ISP dz.0o tistse BTt I Bz § 2 ¢
Mz, HIiOBHiBL BB * fgzi33 .

tdfm. 1. 1 0cOdz dgd?2 odedz"H CtstesB' 98 L
rl' cmOté¢' afms CO [1r1r Hve

stdasj2dzj e L MkefMlstOlstsd tesL &' h 2o Odd
Bz L odMmilstss Mis' datsC 30 Mis 5 &L diiis o5 U@
ltetsB ¥Sd B Y Stdlsj2dzjtcOB] L OYtsodzs 9 Oced
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1  biosO@sWY smC (1 6n) o dzts i d dzd z Mz B
Ctodzls j2dzjtcOR, HB oadfMm' o Odedzw dzOM" dzdz? [k o tst
ZO 10 dz dzts tc d3ts © f sdzd o O 5 § tc Ridlz' dzOfm 218 ) 183
Ctsdzls j 2 dzj cO~n .

]l Ctydetscsz 9 Otc” Odals® HBMdzZ H' @8 oadtsh zo O

Il dm' 9 0dzd f tetstetsmdzd d3 BO Mdz@Agzw digf ddg[ts Midlzd ¢ tf
ldfm" 9 O0dedzy HtesotsHddzd Is" dz' € ' fMdzv tetsL O3
Isj B j tOkztcO ) e it DA . ) ld Gdeg H odMm' o Od
' HCOdz' Btetso 2o Odzd , ZOBsyYyko Odzd dzO 12 GMBSHC
ftoeslsd LBERZHASC & " dWjCy' 2detscts o d dzv G[O dzda
(6 6/ S€c6) [9]. 10Mm dzdz" odMm’' o Odzd ode@zday dzd E
Mo ' )yt MisMmdeso s  Bid,tltsfds.h Oletsadg! ®RIE o f OH
o d dzv ¢ O dzdzv MatsH ' o M mdad . 1" H yom fwao
ftetseo sH d dzd t teosdi dzd?OE ols@fdey dzts' f sdzd o d ftsf' ¢
oddzwcOdzdz?r 0, 15% o S5H dzd d3ds L tasOn ez Wiz dissts
B2 s eades’ Mmlste" y¢d. v OCI0 LHOmBSH ftsolstste

l ot HY jdzgdgy MratH' © fteseotsHddzd yYyjtjLr 2
fts SHdSBEz MasHEZ, d&O2CLONBHREEZ LO Ltsedz hdg

v fitehd2 & mMwvy' §° Mdv st dddlsOH tef t
CtcOf j dz' dzd 2 f sdzd o htsHj dzdets Mlstetsets € sdzlst
L GORMBS Iz 8 s5H] dz20O 1 B2 SCtetsBO. | sdse'
B3j Y OF605% o ' H fwodes’ oBtdzsetsMmls’ , " Mdzv yYts
2I3 teOL ' 9 dzO IsdyHj dz' .

scdzlstetsdzj &3 Blzdzd M' W day' 2 Ctdzlsj 2 dzj cO~R
Mdtej Hdz Bz dzd dz8 sose s HisB tof ' OBt 0 O s d
My o9  Hdzsh jdadz' 1:1).

| SHO9 Odzdz? HBs ~“twkzdzslz ©tsteWlz & MYy 99"
f' ' Hodh jdedzte o dMmMtsBn MH W Geag] b tc @OC BE j-ddPoo 5
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9drn"H MISOdH Otelsdzd s M Wwdzy' ®8 d2O § sdzlstetsdz’
 HYftse Hdes 21, 30, 27% (IlsOBdz. 1) .
[ OMO MlsseBlkztcey' 9 £ ydr o0t OdzlsOr § st
60i1 00 %, Cttillddww d@& olen o M) . ddgv &3 yOMmisSd ~
Mk MstcOIskz BOMO MisseBktcy' 9 O Ctste’ dadzy 1
v OB dzdlyfmEls© ' H' OB Iste, odmn' H MIsOdzH Otcls dz
1sd, wC' odtsh jd bk o' HCtdltd@kkz ~ tk dzls
cMOtes " aMm! €O [1 1 €

I dmslsO, M [ Od3j Ists, Ida' H
] O’ Ok HE MR m o . MR m o . flls O dzH Otg
fn" wdey’

stdastesdz’ (  tlzdzf 5, 2NO| 100 1, 6 No| 100 - 18
“tokdzls + IsswW (| 7, 1N0[ 137 995 | 2, 3NOl 144 [ 5,59 21
“tkdzls + IsswW (| 6, 6 NO[ 127 362 | 2, 2 NO| 138 | 4,79 30
“twEdt lststeW (3 6, 7NO[ 129 453 | 2, 1N0| 131 | 454 27
“tokds + IststW + ~ .

(3:10.25) iz s fyls 6O 7,1N0| 137 | 99 | 2, 3NO 144 | 5,59 50
ulzBMist @& dH A 30 8, 2N0| 158 | 11,50 2, 1 Nd 131 | 5,00 39
ukzeMist@s ¢A 40 8, 1N0| 156 | 15,73 | 2, 1 NoO| 131 | 3,99 58
ukzeBMmlstcOl + tjO| 8, 2NO| 158 | 816 | 2, 3 NO| 144 | 4,33 71
ukeMmistcOls + | kzd3] 9, 8NO| 188 | 1469 | 2, 7 NO 169 | 10,17 65
ukzeMistcOls + Abkzds] 8, 0NO| 154 | 10,74 | 2, ONO| 125 | 3,70 43
ukzBMistcOls 400 v jt| 8, 5NO0| 163 | 897 | 2, 6 N0 163 | 10,00 60
ukzeMisteOls + 1 02| 7, 3N0[140| 671 [ 2, ONO| 125 | 2,98 47
ukzBMistOls + 1 U 8, 7N0| 167 | 9,06 | 2, 5N0| 156 | 5,57 56
ukzeMisteOl + 1[4 | 9, 2No0| 177 | 11,76 | 2, 5N0| 156 | 6,29 75
ukzeMisteOl + ¢uvi| 9, 2N0| 177 | 1638 2, 1 NO| 131 | 4,62 71
sk MistcOls + m[ 10, 2N( 196 | 1235 | 2, 4 NoO|l 150 | 8,00 87

1 t6d B 5100 Al f) e OBEY &IOS s @ BB s d] HGBELJD 502 O &6 6B o2
tdL sBtOLIdldsdz’1d 1¢ MisB OK AL tielsftsis, O Clssjmtg dsds,d3” ol 2,62 §os= 1,98.

[ SHO9 Odzdz? bk B TPk BHizEHStcOB ez dzls + IssteW +
o f stc' o dzgv dzdz L MekeMmistcOlsd " " tkzdas+ IststoW "
odfMmtslsd M wdzy' o, H' ORjlste®, &OMd Mistso BL
MlsOdzH Otelsdzdr M wdzy' @ (50%) . 1 ° HyJd eodpjdosdz"H 1



83

LB dz' hjdedzgv tetsfmiskz fH 8%zy ' o' Qd3joldtd@s Isde® dB0O1 %, 6
dZzO M2 %. [HOS HBOMO Ctte' dedz" k2 9 Otc’ Odzls”
9Ot Odzls 1 6A 40 ¢/ B2 (lsOBdz. 2). I158%.' H fMls
[BttsBC O figg" WCdas'j adzj d3j dzls dzd d3 HtsBtcd o tsdi
o' odesd3 todetsdzglz L B dz' b j dzdgs odMmtslsd O H' O
M wdzy' &« MlsOdzsoade 71 %.
v OB dzdlywe 2Isi &O HBOMO MjtcjHd sEts5 ' W day
1sd, WC' odttsh jdz' k o' HEC tedIsts,d3lzfr 1 tolz dzls
cMOtes ' am! €O [1 1 €

1 Go ' SR IB BOMO MjLjhHd et
] Ote' Odzlsd H T mMtseaBlZtey" notsw Ctste' dedav
MN m, % ty MN m, % ty MNm, % ty

stdalstetsdz? (" telz| 0O, 1 0NQ 100 , 45NQ 100 21NQ 100

Tthkdzls + IststeW

Ttwekdzls + Isstel , 19NQ 190| 4,02 , 66 N1 147| 0,14 , 40NQ 190 8,50

o| O] ol ©

01

, 20NQ 200| 4,47 , 7TON1 156| 0,16 |0, 4 3 NQ 205| 6,96
0
0

Ttkdzls + IststeW , 16 Nd 160| 3,00 , 55 N1 122| 0,08 , 35NQ 166| 7,00

semMtcB&EELY + . . -
. ) 0, 20N| 200 | 4,47 O, 70N| 156 | 0,16 | O, 4 3 N| 205 | 6,96
fjtejeds 2 (3:1

ukzeMistcOls + 1 ¢| 0, 20N[ 200 707 | 0, 6 9N| 153| 0,16 0, 4 1 N| 195 | 8,94
ukzeMiseOls + 16| 0, 22N[220] 537 | 0, 55N[ 122 0,08 0, 33 KN]| 157 | 0,22
ukzeMistcOls + {j| 0, 23N[ 230 58 | 0, 72N[160| 0,17 0, 42 N| 200 | 6,64
ukzBMistcOls + ) kzdsf 0, 37N|[370| 655 | 0, 89 N[ 198 0,24 0, 41 K] 195 6,32
ukzeMistcOls + Alkz] 0, 20RK|200| 707 | 0, 68 N[ 151|015 0, 41 K| 195 6,32
ukzBMistcOls -480s j ts| 0, 23 N| 230| 581 | 0, 71 N| 158 | 024 | 0, 26 N| 124 | 3,54
ukzeMisc@BOdz 1 O/0, 16 N(J 160 268 [0, 53 N0 118| 007 [0, 1 7Nd 81| -1,79
ukzeMisteOls + (4]0, 32N0 320] 534 [0, 85N1 189| 0230, 38 N(Q 181| 7,60
ukzeMistcOls + 1[[0, 27Nq 270] 760 [0, 77 N1 171| 0,21 [0, 29 N 138] 2,53
ukzeMistcOls + ¢u|0, 25N0 250| 6,71 [0, 6 3 N1 140| 0,13 [0, 31 N 148 4,47

slzeMisteOls mf|0, 33NQ 330| 16,26 |0, 78 N1 173| 0,190, 47 NQ 224| 8,22

+

1 tod 5 SK100 AT i) SteEOBEY MO ¢ m[sjézgmqsdzlsdzg HBtdH 02 UP & iR iz
t dL sBOLifldsdz'}d 1 ¢ MisB OKdsL) telxftxis, @ Colkipnfsidls 5 d3' o &= 2,88 §os= 2,10.

l dzj mJ dedz” 9 Mk MistcOIls kd3OIsk € Odz' & 4
f " Hodh dqdzts to' MisT @GOV 8B %p WO H¥Isize ' dzr h do fr
BOMO MmMlstseBlztey' o, ZzO 98 NI SKBMOI G 9 tsdzd H) lez@d
' w dzg 5. 1 JtejH odMm' o Odzdzw d3 dzOf ' dzdzv Mtsfydz
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esfMlsk "Ak&OwE", "t of dddlk dsi 48%.0 I8 dzjHin i
ke fMisteOls MkfjtcOs it @e0j0dzklz desttaiiss d ouwlgj Q) sdgdi
N tedw dzts  § ' Hd digydeds® Lte toffshigs Isfip' Ws© LB ' dzt h j
cLodltS Ctjdajots’ fdfhilfjded offl s ldzday s daBj 4
5' &z € dzO 24 %.

djtjH & SwsBddf fTtjfOwOls 8, WwWGC' o dzsi
tetsL yddz' @ Istedy’ L O o] cJlsEy ddeded A tffdg’ tals’ oHm t5(

dLsksBOCISjtedds, mjlstsds €), dg@28' d&'h jWj¢
flsOdzH Otelsdzd i M' wdzy' ® * 1 td & ChsBOSCIsjtedc
75, 71, 87%. [HX&OS 16d & CMseOClk,tdds

Mmjlssd3' € @ 2 dgisjtedzh M tod W dzd tetsL oi fEOCTIB B Yts to Pdzkz
o0 Odzs’ L Mjbtdi Cd §jtejodh jdedgy dzgOH G &
ldmdesoa 6 d O fjtemf jSIsdoad ftsHOM htses to

1. stcOh dddd Mk MistcOlORBd Hd&Y odtetsh zo O da
1sd4 odwoeodddefipdzls+IststeW (1: 1) e IsO c¢ccoctolzdzls+ Isk
odSCtstedMmMlsOdzdz ydr Mz "Ji2 o wCwMmls® Mkef
(odMslsO IsO H' OB Iste CBBtejdzgj ots™ hd2¢€d) LB
C sdzlste s dzj d3.

2. uvfy B Ctotse dz i tdgj dif rdddeidzdo, © d2dth) ' o dz€ t=H O«
Mikzlsls' ats of dzddgzdzd dz©@ L B dz' h jdedz" B ' tsd3j Istec
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sdvedofmw Ek 90k’ Odgds' 'L LOMksmkzoeo Odedz” &8 M j
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L d3j dz" dIsdilsdo dis jc@c j dzls3 00% dg©@ tRUbtcd d3Odedzy dz 5 Y«
dzj sB R " Hdats’ we sl , Mestetslsdlsd ¢ dz €' Mls!
tcj OGj dzZlsdzse s s sHOMlse O tsydmdedn M StelzH
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RESOURCE-SAVING TECHNOLOGIES OF DRINKING WATER
PREPARATION

Annotation: In the article are considered modification of quartz loading of
rapid filters with a solution opolyacrylamide, that allows to intensify the processes
of water treatment in drinking water supply systems, to decrease expenses reagents
on 2530%, obtain purified water of the required quality, reduce the number of
production areas required for the reaigt economy of treatment facilities, this cost of
water puification is reduced by 2@5%

Key words:water treatment, modification of quartz loading, drinking water

quality, flocculant, filtration, intensification afatural water treatment process
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1 shisOdzso C O f tetsB dzj d3f

r dzv  tsydmlsS¢d otHT sls CsdzdzsdHdzr = d H
tcOMf csMiste Odzj ded J -~ FrRE W W dsLj dRSdiss dzts e d W
Wddz' Istctso Odedw Wweodzw jIsfpw f§fmdzjHdzj 2 d tMda
or f sdzdgw j syw  dzO jWods' I3 tO@nc kzfiy COsROg\L, 2] .

[MtsB B o dzd d30 dzd J ZHj dzv jlsfyw d dzls § dzfpd
ftedticsHdz » otsH, BEfMmtse jth jdmlsoatso Odzdy Isj » dzt
sydmls¢d otsHr, O IsOCYj odzgjHtcjdzadt to]j MizteMmts

dtcjHd g ssHise d M ofssdemwy CHsds ted dels jddf
otsSHStsSBtOB SIsC (, dzOd B tsdzj | fJtmf j Silsdoe dzr d3q
fted o3 dz dad J O3 tcOydtsdzOdz! dzf =, Isj R des dzts @ d v
BsHIWdSOydd MmMEeh jmlseakzse hdr d ©OLKOBBISS 52
otsHBsYydMmilsder = Of f OtcOIstse [ 3, 4] .

Il CGHlzdzts?2 OBl ttOMifdislstcj dzO@ Isj - dats dzts G
BsHIW¥dEOydd CoOtyj o 52 LOctelzL € d, Cslstste
ftesyd MM Mo jlsdzj dzdw o tsHT , kdRi0dg "y Isf ts deOninin
sydh § dzdzts 2 O SHT dzj sBrBBHJ BSG S s jts Is ¢
ftosdL oatsHMIse j dadzer = f dztsh OH j 2, dzj 5B - SH d A3
suydmlsdzr » Mssteky i dd?2, ftod L Isd3 MieiMmissdc
25% [57].

Ajdz2 d LOHOyYd MmMlsOIls! d

1 Oz Ygtss des dzse d yj MS sy tBtsMmdatseo Odedj diEsHJ
Meter n WVWHd@hbetsesd WAkt kzdvdsO0 sddottdd
fsor Mdls! COyd mMsoats wydmisSd fGdls! jots? 9 s
ftsor mMdls! fJwtsHkzSCIJo dsMmlis! ydmlsdz » Mststclz y

b dOzdL §mdzijHdds dMmdzj Hse Odzd?2 d (kB dz

[udMmlsC O 9 SHT tsls oLojN jddinn 1 dolddld dgtg
sizh jMiseodv jlsmv o ftsyjmimj CsO0ckdvydd d
9 SH Iz tsls oL 9N jdader n ) oz 2 Ctsdzdztsd H dz' =
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sz ysodds WOCIktstetsdz HisMw edgj degdev o dftsC ts¢

BkH! wotseEts § Hitd' ®hse® ' cdkySo kO jW.
hodHC LOOWEEMEASdiPH HE HJ&O® ydds L & dz
) sl 2dzsj LesmsOddzy StdCbktcjdey' ', ' Hod!

tesL 9 JIstsC-Is jlZDWS gaztsc s ftotsctej Mz, Hd dz20d3" ydz'
L Bzh s st BBjdzijHYyJte' 9 SO o dzOMmdzdeSd o9 diftc ‘' Hfjtale
ftospdzjd@3 IsO CtojOlsdodzg ' HatHd HB CtcOh 561
HisfWw g dzj dadz? CtsdeS Ztoj dalsded m f jtoj @ OC.

rdzv  odt’ N jdede" ydnm ftetspdzj d3 d3j dzaj HYJ ted
Mz yoOmds By ssHd EZ§ftcOo dz' dzdav , 9 HisMC tsdzO dzs &
LOWLSCE L yddz fsmddz ‘ s mMw fslstcjBO off teso
Codzso dzgsets yYyddzdzed € 0 kM " h dese s tsLoadlsClkz ¢

b S skzOdzr dz' Mmis! Ef Qo dz' dz! € dr ' dzdetso Oy" 2
yd fijtejnrn Hdsets fjte' sHiEz. 1 Ed@ms On ditfisdz |
mMdmlsj &' i cOo dz' dzdzv , ftotsBdzj d@3d Btec Odz L Oy
f " Hfted' d3Misez WEdCy tdlizeOlsd dO {§j o dzsBkz
CtedL so dn ftesyd M' o, dzOB ¢ ° fmis ts te s dzd S
f" " Hfted  d3dMiseo O. 9 Qu aPMIY OB , ZHEO0 dz' dedzv, W ¢ O
LOBJ LY Juyk® JWJSldoeds Mmis! Wkd¢ y' tsdzlzo Odzda”
Ctsdzb 8 dgS slztcd tod dz€ Iz

G dzOdz' L. BMlsOdzdzg' = HEtsMdz HYy jdzr ° fHEBdz' €O

ltesBdzy d&3d " Hoadh jdede? 6" 9dgv G tsdzl ztcj dals
tcOltr¢C ofttso OHY Jdedzy  jtoj HiSO A Z§ tcOQo dz' dzf
My j St ZOkzSCtsoadm HBMdz HYj d& BOGOI! 57 o
LSt BBO: 103020 S>. [ . [ 1] , [ tezC jt® 1 . [ 2
[JrO2 s O [ . w. [ 5], [JhkBdHdadtsosd. .. ¢[ 6] 7
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lesCsfdhddz® [ . Y. [ 9], zOy: €t Y.c¢c. [10]
Mj28Bj 20 | . [12] kO ' dzhdn.

[ sfdz' HY j dede" ydr dOkSCtsoy' © ttsL Ctedo Ok ls
" dagdztso Oyt 2 dats s H' wdz dg' miss',” { 'deddtsoH@fy' R s 6
ftesyjmMkz 5 t©jOd Loy ', LdOyjdd" btftos
tsLodlsSk Mkeo' Clk' s cEMftsHOLS o Odzdzgy . 1 02
f'  Hfted diiMlse tetsL Ezd' & Is csL tesB S 2 dzseo dna
dzs e d A @ is® dlsd IsO o dtetse dzd yd n Isd A dzts dzts @
FftcQodz' dzfp! € dm ' dzgdztso Oy' 2, HtesBdzj &3 Yy’ dz
zo Octste OSSO Y 9.

| udBOdEs HMd HYyJjd', w¢' fseodwL Od L
" dedztse Oyt W e, T Rndy 58 C dzaffrpigcfWs " dgj @lapzw’ , & |, ts fifftesdda
Cthdfiss jWjSksds HaY ' Hitd' dgiss. Add § v
f dls Odz R MEzlkdshls® SO L dzOyd dedz?¥ Hd&zW tetSL
Mstesdz® ftesyjMm' o "~ Sdg ts5° tej Odz' L Oy"' ° L Od
" dgdetseo Odgd " ] f syddzOs st o ftctseo OHY ko Olsd ! dzO

[ 8O fMddz@dsdsdzj dzdz? MEzlsdzsMmis® IsO L dzOyj dzdz
o dL dzOyJ dzdaw tsfdzts o dzd - f tetsB dzj 3, w gt fls tc o
" dzdztso Oyt 2 2O 9 " IsydL dgv dzd = f ' e ddz dzigtsig 1O
offtctso OH Y j dzda” .

1 O9 HOdzdzY | ME®Isls OF sMis' 2 dzedr L d3 dz L tso
f smddzj dzdzv CsdeC 2tcj dzy " EftcOo dz' dzfy! ¢
OCIkkzOdz dzetsfls® SO L dzOyg dedzv, hts ftslstcjBlz’ o0
L Bt B EBuCdmelk SO B ttkdlskoe Odgdgy ~ -
f' ' Hfted" ' d&sMio O.

sEBE H&Y ECtO df' Sdn § HYted' ®ilse teoj W
9 HBMS 5dzOdzj dadzy ' deMmistclzdzj dzls' @ bk tcOo dz' dadav ¢
L ©O9 H OdzdzV 3.

1l ¢ dzOH Bhdses dese s BOIj tc' Odzlz .
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] " Hsjted3 detsdz "k tcOQo dz' dzfp! € O " degdzse Oy W
stceOdz L Oy = ZftcOodz' dgdzv, OBt desolz- 1 tc
ftesyjmM. v BOGCOI! sn o9adfOHSCOR desotso o jHj dad
(fdtedftets) Slslzo Odzdz” , o] ' dzi dgfip! ©d Hee jnd fy glatizs
fesyjm- o9 [ 4, M. 35].

lotesfj2Mm! CO sd@3 ' ¥ Matydd yddasugd o dL
sdetso dzj dedzv OBt ttsL h qtej dagdz? Istso Otc’ o i ts
o fils Odzts 0 dzj dzdzv dzso d m dB3j IstsH "' ® odtsBHzy ylso
oftcso OHY jdzdzY L B dz © EftOo dz dzdz® ( d&3gj dzj H
Fdiso Or (Ed@iso Omn Oy ) ' dOod&¢" 9 Oy’ |

1" H EftOodz dzfp! S8 ' dedetso Oy ‘86 [SOC sy
‘gz yd e feddaydyf e, MlstekSlkkztedts HHbelstyg H L
d dzj d3j dzls* o mMdMmisj 8 k4§ tcOo dz' dzdav stec Odz' L O
tojLEzdz sOtsds sotsteyts’™ H'" wWdz desfpls* [ 8, . 1

Wdzdzts o Oy ' 2 dzd?2 tesLodlsse " Hfted  d3fplse o
9d¢ tstcd fls O©dada” fjteiHtseadn " dgmistclz A3 dgsdz® Iz
offtcso OH Y j dzdg" EZ§tcOodz' dgp! Cdr ' dedetso Oy 2.
ftesBdzy d3 W Ekzdz¢ y' sdzlz o Odzdz™ sO ttsLeodlsCk
LHJB ' d2 "sets LOdzdhOsls! mMwv L O dzOh IskzdzS Oc
ftesyd M " " Hodh jdedzw wWOL flgdefr 0150 ¢ tlzdzdz& ) Iy bz
l oslsj o Otlsts L OLdzOydlsd, hts EftOo dz' dzffp! §°
HdzZY offtetso OHY jdedzg " dz" d- odH" & ' dzdzso Oy' 2,
GOt jlsddetsadn, LeBklssoadn kO ‘ BOL BEHOH A&
f Hited® d3fmlse’

L tcOo dz' defns € T y'j dzdetk® @y? ¢ OoLO" BBsLOOWL O
e Yy 209 0dedr L3 dzg, o' WL Odedr L WwWE' fpdzd d
2Oy dzj dz' dzO ¢ "' Hedh j dzgdgw MilsOB "' dz! detsmyls® , W
f' HYted ' dMsou®.d L sk, EYteOs dz' dzf' ¢ ' dzdzts o
ftsilsOfdd fJjtejlsotste] dede? MmdMisj di3d d3j dzaj Y B4 d
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t "L detsBOdz' Is dz' L O9 H Odadz" |, w g o dded C O Is
sBO' HdZOIsd L BOLBadd®d EkfttOeodz dem! Sdd3d WE
d3ts Is d eztlze © C tsdzls totsdzé 9 O dzdz” |, toj ¢ lzdz¥ 9 Odadav .
P tcOo dz' dzi* S dr ' dzdetso Oy' 2 L IssySd Ltstelkz V
By 20 o9 dH' dzdIlsd ysslsdted ctokzf d ' dedetseo Oy' 2 :

1 " dedese Oyt T 9 tstdOdz L Oy

2. " dezgtso Oy’ 9 dBtslsd o kzo Odzdz ;

3. " dedetso Oy’ ’ 9 f dzOdzlz 9 Odzdz' ;

4, ‘dase Oy 9 Ctdzlstetsdz’ [ 4, m. 323] .

[MS  dz S o' Hdzso dzj Mz€lzts; Wi W oz Kas§ls B z o
COREdsS EHEMCS&OMs o Odedz? d3j lssH' © ° ° toy

Oy W BEC OB dBsydzdodnr ' ddzso Oy 2 Bk MmdMmilsj «
fitc] tcOrtBaOPged ntW 2dz¢ y*' 2 i ted §f tcOo dz' dzdz' o
f " Hfited  dsMmise O, O IOSBYy MmMitsmMtseBd ttsL fSH' dz
stceOdz’ L Oy 2dz2 MskCIskted Ef§ tcOo dz' dadzw .

1 O0Leoadyo2, JWjClsde dz Mis! i cOo dz' dzi! € d n
ftedBlzlsSEz §O,H fuee"” d3filsjpdzdzy yYyOMISSd twddzes 2z IsC
EHBEMS s5dz20dzy dzdzv f tetsyd Mk Wistktdizzeo Odzdz?y MistOls
B' L-feptgyd M o, Ldzdy J dede?y odltcOls, ¢dz' §hj dack
L OHBBo tsdzj dedz? Mftsydo Oy 9 Is@z ff jzeleigts gOdnly.tcj ¢
ftedLotsHdIls! HB BEIstsydz dz@ yd Sstedeclkze Odz
Mot yJjteeclk, * " HMisOatst Hhv BEftOo dz' dzfp! ¢

v O¢, BJLO 4y HBMd' HY j dz mMe " Hydils: , h
shweO’ Is! Mmw dzJ mis® dzv ¢ d YSasdtfddz ¥ i3dY, o d ¢ ¢
sfmdz' HY J dedaV =, mMe dz €d Sl Odz" wWdsd L- o dMm
Okz" o cOdzkzL ' &BjdjHy @i sz [4, c¢c. 256].

r simdz Hy ¢ yd "Milsste’ tcsLodlsCz sO¢ dn
Electric, DuPont, Toyota, Procter & Gamble, Visa, LinGkx o gl e &ty dzO {

I

I

11
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s MOK] JjWjSkdodts LOMstsmse Ods bkiftcOo dz' d
ftotsyo ' Is Odada" .
fSLEd dgzoh d Hisfe' H ftotse ' HdzdD € tsdzfOdzk
tjMstekSsktedL Oy ° MdMmisj dd bkftOs dz' dedzv, s
W' odweadddmy dz@2B  dzrh jWjCIldoe dzd & :
toj " deydds cddee OBt Bl pOY' v B L dzj
W dzS Y alzDtdds 'ddsdzd 2 OdzOdz' L ;
BOtey  &zOdz! dzgd 2 OdzOdz' L ;
fsBkHEB O Cd ' dzs fstc' ‘ dalstso Odets’ € sdRY C
OCkdoded?2 ' Octejmdodd?2 &OESjIsddse;
Cstef steOlsdo dg ' da¥ steROY' 2 dz' Mdmsj & ;
sc' Misdydsj OHG d2' Mistclkzo Odadz? :
LB OkO&NEs OO0 Mdfisj B0 S OL ddS ' o j W
Okt dzg :
BJ dzyd3Ote$ ' dzC ;
BiROd L& MOBsEsL o dlsS kz;
fowisd Mlskyf' dyomksO &sHjd &Eslsds Oy’
[BO Clsdodz®O dzjtsBR‘ Hdz fls: b tcOo dz' dzfny.
fjtcjoOydesks BSC s v S o § Hyted' dsMlsa. 1 sk
BB IssH " & EZitwOodz' dgdzv ' H YyOMm ttsL 8 6 WL Odzdav
© f'H YOMm bkftOs d dedgv § 5zl itc § B @d digf o g iz
Cjte' adegdC" o [9, M. 632].
v o' kydLddz 2 EGHfisHBEBRHIY 2EOL ' o f)

6j Odz Lksls! W &0 ' Hited' BsMsesOR, kO YO
d3j dzj HY d3j desz, Mted2 O 5! Mw dzgj L o d YO2 dats,
f Hited' &Mlss, KOS ' ftod GtesojHjdd HEH

B' Mdzj MC zOoMmw Mmlsjtejslbdy Gtots oltstddds fls:
Isj ndesdzse " ydzedm. 1 Ists2 yJj yYyofm o0y dzde "  Mmlis:
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Mlskz{ ' dz et ofdzdeok dzO0 wEiskd sOdEdz
f' ' HdzZw @ O Is! Mmizdsdz 9 Iz.

] " HBdBE, o S tcCdsod@hy’ ° d&zOB OcOlsts MC d
sy  ddlsd, d' 3 ftesHkzSCktses' yYyd Ijndskse' yda
LOCOdsdR, O dzgj GStjksets °° jdj&kjdso. 10
P dedzso Oyt T Y it sHdyUdd B, O dzi BHAEBtOL ts

L tcOo " dzff dzdztseo Oy * fstc" adgwdzs L Isj -~ dz
B'dz M tdLdStsoddid, GHEZOS odkOcO:Il! L Odk
cj Mkztem  ©. tdLdSd, w¢' fwodwLOd ‘L MmSd
OH Y | L 3" dzd , hts o' HB ko OsHld teigfV ,d3dzd Y ‘d o © 6Cl
Zw o dzj dzdaw | fjtoj CtsdzOdzdzy kO Yo jH' deSk

f' Hfted' BBMlso O L Oc Odztsds.
lftctso OHY j dgdz" EftcOo dz' dgfp! Cdrm ' dzdzso Oy' 2
Bjfsokbstedsmls’ O jWjSlkdeodsimls' fMdMmlsj dd

Lbegtiej dzs Isdds, Pt bkftwOod dzf' &' ' dedzso Oy' °
Cydesets ' Hfted' Mo O. yvyd&Odks §' Hitd' o
fesHESYy *, dtse ' kdz odtssBddy yud KOSk
StecOdz LOYy'~ LOBjLYEjydsisz @GHQ&BHOWI?
" dzdzse Oyt 2.

10dzjydets 9" H tsSBO' CIsO offtetso OH Y j dada? ' dzdz

" dzdzts e Oy 9 kZftwOodz dzdz' o dtetsB dzd ylso
" dgdzse Oy 9 kftwOo dz' dzdz' dBOWS jIsd dzc tsd

' dzdztse Oy’ 9 kZftwOodz' dzdz’ W' dzOdzem O ;

" dgdzse Oy o bk tcBtsbizisdzflz4 ,  fHtc & Hz0 fizts o3
[Mdzso dzed di3d fedud dzORd fedMS st dzse 5 toiSL
CO dzOn | otesf J2M! Ctsets wutss Ll IsO dwz¢ )
wdzls j todzj Isz, L d3" degz o " Hdetsh jdzdgw HEts kR tcOo dz' d
10 fm! sEBHA , ZzO X B Mmd! Mz d@ng B @aEvy ¢ O

LHOIsdz Mis! (jtojtste’ ' deskzo Olsdmw dzO " " j dzdzw
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OHjSoOkd MkyOmdedds bkdisseo O Wistedd 2 o

nOwOSljdmisdS sy bkftcOs d deff! S5’ ' dedetse O

" dedztso Oyt Wo lsi'sdzj dadz? 9 y dlslsw f so d dzdzO f tots 2 I

o 5 dz0O dzOB z9o O dzj sB R " Hdzd R FnOtOCIsjted misd!

b tcOo dz' dzfy’ Ct5° ' dedzso Oy' ~ HO' LBsElk LH' 2

f ZOdzz ® Odzdzy ' € ts dzls to 5 dzz a@® drdz 2 O dijj 63 B MiE &£ ¢

ftesyj M. v0OC, &sydO odH' ddlsd kOC' MsOH"
T dgo jidfysWwe @ " Hj ' dedetse Oy

it dg oyt MY jdedz SO fjtjo' 880 sy dzd e
o dCtedmls Odzadz? ' do¥¥ ®ERBOY' 2ded 5 Isj ¢ dats dzts

THdWELe " dzj dgdzv " H j ~ , WECO LHOIAZO ' Ho
CodeStojIsdedr " HEetSLH' d2' @ yd " Hfted ® di3Mise C
f ddaj HY J t6, wed?2 fteOys®s * ftetsW j " 2dzj , t

HisMW ¢ dzd dzdzv zokz¢d ) Zq tcOo dzOdRlE € s * H o gH
iWJdCIlsdoadz Mis! ctsmMf sHOtW® 9 Odadg” . [ Mdetso dzd d3d
iWiSlkdedz® Mmls: H' Wdz! desfyls’ f " Hfted® d3dMise
Ctsd3f 4 Isd dzlsdz” Mls B dzd HY J 8" 9, w gt off tcsa O
LOBJ LY Jykze s adtsdgigoOdamyts §tkpPdy’ Odiz.

10 HBMdz HY jdedg" &3 Mc Ki nsey Gl obal |
HisMW ¢ dzj dadzw C 5deS Iz tej dzls dzd R fjtcjoOc dZO0  t
Isj mn dzsdzs ¢ ' ydzd n sO EftwOo dz' dzm! € dn " dadzts 9 O
LB dz hz¥ Is! ftosH ¢ 10 9 dz' GnasH v, € do tskiffOtc QLotals figt -
IstsB Ists L 3" dzOdgtetslay j MBOAL.dz) fiy § » dzs dzs 6 * ydz dzts
My csotsHy k¥ Is! M Bk§ tcOo-dzj gz ‘i € Fdgd dz' dzfzt8 9 O "

1 OftcdC dzOH, HB BkfttOQo d' dzfp! Cdr ' dzadztseo Oy " -

-LBOdZOdZMtso Odzz dztff § M ] GBalf 898 ®ed Scorecar

-ABC-OdzO dz" L ;

-fndMmisj BBz L dedy jdedzy HjWJjSls' o ¢z ' Mmls: Mmda

-9 ( to ts B T iy [Eoylata TPS (Toyota Production System);
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-nd Mmistg td3dz © dztc 5 ® 1§ GFS dnE$SWSorting, Straightening, Systematic
cleaning, Standardizingnd Sustaining);

-MdMmlsj Bz jWJjCIlsdodesets kf tcOo dz' dzgdgv yYOMmtsd

-dMmisj s j W Jj SIsdodetse s B MdzEZ G 59 2 9 O dzdzw
Response);

-MdMmisj Bz IslsOdz! desets EZf tcOo dz' dadgy wC ' fMilss

-mMd Mis j i3z  stht©ODadzs' cdedzz L Memert)e an Man a

-t j ' da d d2" to-tfztfety y BAR (Business Processes Reengineering);

- mMdMmis § s@WYls | tc ddisdzls] ¢ to tsee doretdses dad ylls(€adnputer
Integrated Management);

-fMdMmisj 3z blsOdz detsets bk tcOo dz' dedg? - tslsts
gement);

-fMdMmis] B2 IsslsOdz! detse s tsBMdzEecso o Odzdzy s
Maintenance);

-StedOdz LOY' ¥ IslsOdz detséts kZftcOo dz' dedg¥ H-
Service Management) sO ' dzgh ", w g od¢ts
o sydL ddzd Bd df." Hfted  d3Mmise Od3

O dzOdz' L ¥ yd ‘ dedetso Oy’ 2dzz H ' W dz dg' fls¢ 9
LicsBdIsd odmdesotsS, hts off tetso OHY J dadzgV ' dzdzts:e
fjtejo0y08s ydqdd ' IbseOttd, {§omdzkzed ud bJn
L sodz M dz' n ted dz¢ On . [ dizy dztstin’lsH © d ™ dzdizdzy O yJj W JdA
f " Hfted  dsMise SO BcOdz LOYy' 2 9o EkEd@dssa O J &
dzts o f " HatsHd HB (St tsttOlsdo dzts’ Ckdz skzted
B Oy  dzdzv , L HOIsdz' Mmis o yoOfmdes LBdteOIs(d, tsSB t
WSt 3Oyt s, dOBkzoOIlsd dzi sBR' Hdzds M7 J ydw ' ' y

[HAEZOC Hdzw Cjte' odzd ' ols ok Crtddtc Qs ij Haksidf iz’ H
fnls®@p dzdzv Hts MEzyoOmdzdr &3] Is®H ‘Hos VOGO sady ' dadz
3 dzd HIg 3 dzinrm d dz! dz' Mis! § ts5C dz@plsds dfyij'¥  ds@D  oHAEG
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MOteOC Is ] tocdats ® s dzd o ' Miss Z§ cOo dz' dzMm! €
sStcOHdy' 2dedr dBjIstsH' 9 EftcOo dz' dadav , hts f toc
f " Hfted dBMlso ©, bk 903 ddodd ‘ tLEedYH o
sy CkzoOdzdr L d@3tcdzls Os w. A 8OD? gz'tedze p d L dzOyOs yd
Hts L a3 dg, odH " dzw ¥ Is ytslsdted ctelkzfd WOCISE
" dzdatso Oy 2

SeceOdz’ L OyYy' 2dz deJ HBZ' ¢ d;
dzj Hsdz" € Cjte" adzd ylso O;
smsedmis’ §tse dzj &J;

st Ld3 dzOds [ 4, m. 541].

1 OzStsa 4y 0000l L Isdotztsaitezy ' dzgdetso Oy ' 2
StecOdz' L Oy’ " fdejebg n mizEmisOE 2 tBMWw-wicll ¢ fdzO0d
fJte' sSHdUUdzO tetsL 0w Mdz¥ 9 Odz! dzO-Is tdgiHdB ' 51s © ° dzo § ff) |
esLodlsts¢ SO dzOo yOdedz? Oy 9aded$ " o [ 7, M.

ry. 15 66" dzh fsdds® dqH." dgvy Is' ytslsdted ¢ ° H-A
Z§ tcOo dz' dz* ¢ d n " dzdzse Oy ' 2 Cdemisdlszy ' tsdzO
tcOy' sdzOdz' ded?2 [ 11, M. 826] .

[ dzv Ctydesets L ydre " HAatSH' © odL dzOyJ dzts
P dgdzse Oyt 2 dzd?2 ftesyd M

1) " denlsdlskzg'dsd@dzodzdzdlodzts Oy' € Qo dzj dzd = ¢

2) GjdzgjtcOIststcd "Hj2 IO ftcOQotsd3 tedz Mmls:

3) Ckdz skte® Bt Odz' LOY"' °', 9 wWC' 22 oftets

4) fjtoj CdzOdgdzy IsO H' ' dGjdgjHYjt6" 8, O
off dzdo dzO e Odz L Oy' v .

[ JsOdz detizz S agy " HatH, odL dzOyy dats,
ftcOCIsdy" 9 yYydmlssdsz odedzwH " , O Hd&v W ¢
ofmM'" n LOLAOYJ dzds ydodzdzed & " 9.

1 tetso j HJ dg’ HsMdz" HY J dedg? HEBSL O BBdzW ¥ IS tctsL
OBts fjtejnN CtsH Y OF IS to@ ocds oddfm!C) digdzs * dzdztso Oy ' 2
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A o' HMmklsdz Mmlis: 9 HBMOId sk eMwWL
YWisted3dzo Odzdzy kf tcOQo dz' dzf! Csets § slIsj dzy' Odzlz;

A fMSkOnd Mis! Yy dCd j¥jSkdodsils' kit

A odmsSd?2 ©'eojdd tdLdCk IO Ldijsatp jdasdii
tcJLEzdz IsOIs® ;

A LOsOdzsOy jdz Mis! Cjt" adzdylses O { tslistsydzad

A dj HisflsOls dgv s  thkddsso Odz' fls! Loow
b cOo dz' dzf' C&5° * dedgso Oy' ' SO tjL kd IsOlsOdd
A dzjHsMisOldy 2 ' oajdz SoOdk %' COY' ki

A offsCd?2 ' o) d s Stolv ¢ dfdg Oy g def@ s ¢
f° HYted dMmise’
A dzj L dzOydzed?2 HBMe ' H offtctso OHY j dedz" [k teC

A o' HfmMkzlsdz Mis' ' dWBsEdEBOYy' ~ f(tots jWjiClsd
5O sy &zdotsfls’ ©HjyOkd CoOd %' StoOdk HE
A djLOyYy C0Oodzj dz' Mlis: o zOMmdzed € * o Is O d
bfteOodz dzfj? $° "o jifMmbdy' ® k LedowWLSCE L dzgj

wL ottOrRkzoOdzdzv d3 o dh j dzOo jHj dzedr Misted A3z
WEdC y' tsdgzo Odzdz? 9 " sydL dgv dzd = ' isfikd H &g ldzo fi
offtcso OHY j dzgdg" Bk tcOQo dz' dzm! Cdr ' dedzso Oy' 2 :

1) ¢dzOdz' sdyded?2 JjIlsOf o ¢ dzt yO o fMmjisJ &
f " Hftcd"  ddfmilse O, odwedz dzdzv Mmddz' dedr IsO MmdzO
fslstejBls Is' odte' N j dadzv .

2) [ Ot jlsddc Sodi 8] 50 & db® ) dadwy s ¢ daW
Bjlstss OCkdkzdy o Odzdz? kM Sets teisL BO kW &t
CsRRd oy’ 2dzgz OBt " dgh 2 y' dedz’ Mmls: .

3) 1" Hetslstse Yid 23" fiyldsdadf- z mMtsB f" HeSIsts
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sO¢C o3 Exd slsdzi yodzd, RBdzse dj MiskHJ dzo
O¢ydd dzjBtsdzr "dr ctkzff 1 dalskzL JOMlstse. 1 d¢
MlskH jdzlstseo, dzj ctsotstcw B OHMHddd Misdz®gldd
cslstsowhdamw ftesatsHCOR. [ Mmdzd hdddin' ¢ sl
dmMdzd ftdHEd@ o Odzmw i Mk j I8 tz) fMdgo dzvdz! IsOls ¢
seo steyj Mlso O.

SSGHO dHJ ¢ fsHR9OIs" 9 O Is cetsmMizH Otemls ¢
f cOo d dzts, ftod B tcjdspjjflpS zte OLFRZOR j € tistg Glstz o dzlz
tczCsoBHYISs dd3 k%4 citetsW J Mhd sdzOdz" é (d
ftcdcdzOM jdzgdzr | M JydoOodzdmlsr ), tdts MlsOdztse (|
hdJiesCts sMeajh OjlsmMw o wf[ R, BH&OSCt dzjdL B>
qdzd RFPdzMisjqfjdd cftsfmtsetsje. stdaj ydes, H k&
sMisOj sy dzj BOdzs Bj MIs©O, HAEZOCE, ©WOLEZAJ J
fsH C(tddstetsdzj ds.

stsflss 3 tctso Odzdetsj] N jJMlsadj sy jdgr a3 dgts
Mdte! jLdgr 2 Mmdgr mdz, COC, dzOf ted 3 to, ¢ Addzts
2009 GtSH O ) dz0 y O dzj fmJ dzlsw B tow MiskzH j dal
MmOte! CsaMmMEtsets dzZOydoodzOdz! detsets bkdzdo J temdIsj Is
ftoj OB zdzts? ¢} sfmowh jdddwtctn] Wo dZBMBZ ™ € sH E
dzj Msf OteC j dzgj f sMtej HMilse j dzdets f sMmdzj h j Milse dv
(9 ®BOdSsdJ) d LOM] Misdlsj dz Hy COdzO  tetsh dz
yjdzstce® (6Hj © 1805 GetsHiEz Brdz slsCterils  jt
tsmmgs2 di3fitedd, kddejtmdisjls) o dser 2,
dzr dzyj w©WOLdBjhOjlsmw Wdazshs¥ Med2 WOSCEkd Isj |
Odzls d ydzOw e, Oi Il9fta © dafjf COetefOLdEfSIs O dzOL 8 Odzed J d3 W
WddatsheWtse., dwdzteOdtse, € ®Igstcrsj difsts soldny tawsdzdld
WddzchsWds o mOt! Cso! é (o0ttdOdzls: ¢l dzj MJ
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d ¢z0Oc LO zOHBA! e. T RistcDdz W Pdtisid i, z©@@
MmOte! CsomMEtsd3 bkdzdo jtemdIsy Isj f dBsdd dlsO J«c
dzj L OteW Hdz 2 dgFujddedlcj df* § sfmdzj HsO OlIsj dz2 R. | .
mMeEHO R 1.

¢l dzj MJ dad J§ WddzsmsWdde L OC dzg yOdzts iy d
fstclstcj Isso WddazshsW so, d o Istsds, Yylsts fts -
o’ sOh dlIs! dL hofCd Mmoejtodzlzlsr j W dgefd M YL §f Yt
ZzdMmMsead] ftojHfBdZOCOMs w©WWH thHisOdsestssS o
sf jtocdzgse s Isj OltcO, E fOodBwlsdzd S O vu. ZJd oy,
cOdzelsduydzr j Btsede dqdzd Hwkzedj §JjtehMsdoyd L
CzOo dets i3z ¢ j Wisptcd tg stafifdzn | 2 Miso Isj dz' dzs dL B
deso sdMmt J yd dedz" = MlskzH jdzlstsea) . 1 0OCydd ¢ tedc
MecjHd dzdr L jOoOC dzgj BT dzts.

t hJ Btsdzj J ddzls j toj Mder dzj W ste 3@ dz! dz" j ]
otsLdzd C dZO Y BEGWHECO 10 dzj Is ZzOL OH tagd $lw
odzgzh dlsjdzt dg" | ydwWwter) o mOt! CsomMitds ctsMmizH
gdz ded r. 1. stslsdzvtcj omMEses COC tj OCydw
ftosntsH G de, L OC dzs yOs h j2Mmw ) s t5 O3, Yls ts
fjtcosCkztemMdzdC s ot cdzOazff BHOGEzEzsEbBFlsBlo &dg
dzj MSCsdzr €5 Isj Olstetse o Mdzkh o O Is dzOMIsOo d
9" Oy J dzdets?2, tdlskzOdz! desiisd, dzedGc OCts2 W Odzlsc
MiskzH j dzlsts e 1l Issegts boatsteyj MEsets akL O yJjtej d

1 4 WstedzOdz' &g@'€ O { tistg D IsfipOedgtste j dzdzts  d dats § F
dme dze ydlsj dz' dats so steyj Mlsos MisOteh j ¢ ztcfdzed ¢
BJLBsdZOd § MIsOIsdmisr O d&z*Hd, ftedtsBtcjIsO!
sfrls.

dpdz' Isj tcdzOIlsd o dzOwW Mmiskzin § detgj i O9 | fiff jtalis ~2t5 H1f €
fsbdlsj dz’ dzf 2 tSBWGWH, d ttdlskzOdz JjHJdzj dzd W .
Qo ckmlsO, ZOyodzts o 7. 00. rs 2011 GEtHO
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yd dzzsets h jmseadw 1 Mmj delswetew. wtsBdteOdzdm!
d MOl kz HJjddddn' dod2o\pdgl§a s OFFde
CHiO®REEe (HEOBOIdYyd MEdy Otlsdmisr ) , Cslst
ZOfteslsdeo Htokzets?2, d COYHEB2 HO OdzZOM! Hdzdd
HJtey Olst fmw ZyoOmlsded¢d HBs SCtdyd 0Sydd. 2
odL Z@dgde d&J sOW B0, sLokzydeoO©j &3OWY 9o f jtco
sBtcON jdedz" » € ¢ peadzOC ORanjdg ! 17 Isjfj tc!
o iz Misd , or Mo w L Odg FLO®d OCIjttmMitsets Bt
ftcdo j sfmise dw, ftosdL desfpd &3V £ O & ;5 to ©dg to p ) 5D tOH
dz¢s HWdg, LHOdzdwW dz, dBOhdqdzOd3, HJjtej o' WwWd3, ©OL

LokyOdd foddjteds sOS: ¢ cedjsjbPscdd &
COLEd) jlshw) .
) S8R BHSO sMkh jflse dv zOM' o odHj §iot

MOCtOdz dgrOF ts¢f czGq d3gefmls, cSHJ YHOd Ij ddzd
fiosanHSCd o' BdteOjlsmMw COYHT 2 tOL tcOL dzOVW ;
CJI OdzHdIsE 2 MOt! Cs9€) ; tcOL " Gte’ 9 Odzd M
Msftesotsy HOJ d3r § tcOL destsB tc OL dz' d3q dmf r IsOdz
otsdzh j Bflzr B dzj dzd2¢é dn d&3d dzr = dzdy d eodzihc
dL dgj dzgj dzd v dzOyd dzOs Isfqw jhj E Mmlsjdz Al ma N
dzd y O dzO dzts d Is mw fn f sdgtsh 4 & stcOW Otcj IsO
fMmMjoHsOBBic] oA REO dlciOB®|dudr )dets [ o dy j dedj
otagj dod Gy dodw jkMmw Ysolstsew j d &3 HieOL dad &

¢cMisOtwh OC OB e) : ¢clmy wHJBdd d kRttHT i s
CLdzrn ! e. [ ls d sBhOW CtodyoOdz€ O: cliLoaj?
Isj OlstcOdz" , Hjlsd Btsdz dgr j! €&

I MSojtedS ) Coda tods?2f fsjstiz j 2 ,-) CEGHT] g™ C
LHOddj IsjOttOd desects WOCkd kjlkO, ¢OBdll
BjMmlsj, otsmMfjltsd o cddd nOL! CsoamMCda OFI
CjBwlsO MsOdsowlsfw o Ctke d B jstlfksive fus@ |
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C s dL f s hdn OCIlsjteso, o fEmMC dzd ¢ 59 |
LOydlsr 9 Oj Isfmw Cdzwisoa © ( &zOf d M O dzdzOW ) 5 3t
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sBi Wilsdw MlsOteh drn d ddzOHh d=~.

s 2011 6. ftosasHCO L OC Odaydites OWOhE dz' |
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1 8o OW IssfdSO dzdhddzO ftsrsHSE o ) dad.
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Il T 9aBBHT d fjtwmMfijCilsder HOdz dzgj 2M jets 60O
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TRIPLE PHOSPHATES Ca9Cql (PO4)7 (M- Li, Na, K)
Annotation. New triple phosphates Ca9CoM(PO4)7 (M=Li, Na, K) were

synthesized by solid state method. Their ctystauctures were determined by

Rietveld analysis. They are related to tricalcium phosphate and crystallize into

trigonal system (space group R3c) with wnie | | par ameters a -
fF37. 10(1) i M=LfiF;37a61I8(Bp1(G1) M j=Na;
iF37.009(1) i, M= K. Five independent C ¢

(M=Li, Na, K). Cobalt occupies the octahedral site M(5), alkaétal cations occupy
the M(4)
Keywords:inorganic compounds, chemical synthesisa¥Xdiffraction, crystal

structure

Introduction. The features of the crystal structuresbe€a3(P0O4)2 [1] give
the possibility for ise and heterovalent substitutions of Ca2+ by M+, Me2+, R3+,
and R4+ cations [2]. These substitutions lead to the formation of the solid solutions
on the base of th&-Ca3(P0O4)2 structure. The solid solutions of QdB8x(P04)2
(Me=Mg, Mn, Fe, Co, Ni, Cu, Zn, Cd, Sr, Pb, Ba) were studied by Nord. The
schemes of heterovalent substitutions are described in details by [2]. Among the triple
phosphates withhe structure ob-Ca3(P0O4)2 crystal structures were studied only for
Ca9MgM(PO4)7 (M=Li, Na, K) and Cal8Na3Fe(P0O4)14.
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The whitlockitelike compounds with cobalt cations are of great interest
because of their catalytic properties [3]. In this paper we thesthe synthesis and
crystal structures of the new triple phosphates Ca9CoM(PO4)7 (M=Li, Na, K).

Synthesis.The phosphates Ca9CoM(P0O4)7 (M=Li, Na, K) were synthesized
by solid state reactions from stoichiometric mixtures of Ca2P207, CaCO3, Co304,
and coresponding carbonates M2CO3 (M=Li, Na, K) at 1&78r 50-90 h in air.

The compounds obtained were light violet in color and single phase. The indexing of
the powder diffraction patterns of Ca9CoM(P0O4)7 (M=Li, Na, K) has been submitted

to the Powder Diffraction Files. The corresponding -geit parametes of merit are
a=10.3275((1) j ¢=37.103(1) | mFFBOOE3I(LB)L
F30 = 142.6, M = fiNa7.@12(1p.401680a)=;21

Structure Determination. Powder diffraction data for structure determination
were obtaied at room temperature in Braggentano geometry using a Siemens
D500 powder diffractometer equipped with a primary SiO2 monochromator (Cu Kal
radiati on, X. = 1.54060 ) and a posit
collected over the range 01 0 A 20 wi2thh =a O0s tOelpA. Ef f ec
time was 30 min per step.

The crystal structures were refined by the Rietveld method using the program
RIETAN-97 [4]. Scattering factors for Ca2+, Co2+, Li+, Na+, K+, P, and e
used. The background was refined withifeh-order polynomial. The peak profile
was refined by a modified pseuditmigt function.

The atomic coordinates of Ca9.5Co(PO4)7 were used as starting parameters for
structure refinements. The cobalt cations were placed in the M(5) site as in
Ca95Me(PO4j (Me=Co, Cu). Alkali metal cations were placed in the M(4) site as it
was obtained for Ca9MgM(PO4)7, CalOM(PO4)7 (M= Li, Na, K), and
CalOK(VO4)7. The structure refinements in these models gave a good agreement
between the observed and calculated pattems$ reasonable values of isotropic

thermal atomic parameters for all cations. Final plots of observed electron density
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maps did not show residual peaks. The electron density on different electron density
maps did not exceed NO.8 e/ 3.

Results and discussin. The structures of Ca9CoM(PO4)7 (M=Li, Na, K) can
be described as thersuct ur e of Ca9.5Co(PO4) 7 with
(T =vacancy) by 2M+ in the M(4) site. 1In
be described as the structurebe€a3(P0O4)2 [1] with replacement of Ca2+ by Co2+
in the octahedral site M(5). Mosif the Ca()O, Ca(2)O, and Ca(3)0 cation to
oxygen bond lengths are the same, within experimental error, for Ca9CoM(PO4)7
(M=Li, Na, K) and b-Ca3(P0O4)2 [1]. The differences in cation to oxygen bond
lengths are observed for the M(4) and M(5) sites. dhgahedrons Co(5)06 in
Ca9CoM(PO4)7 (M=Li, Na, K) are very close to each other, but they are more
distorted than in b-Ca3(P0O4)2 d(Ca(3( 24 ) ) =2.238(4)- i
O(33))=2.287(4) ).

The M(4) site inB-Ca3(P0O4)2 is an extended cavity alongftjaxis threefold
axis) and can be described as M(4)015: O3(8221)03(22)03(23) 3(33) (Fig. 1).

FIG. 1. The cavity of M(4)O15 and the surrounding PO4rdups
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Li+ cations in Ca9CoLi(PO4)7 are located below the plane formed by the
0O(21) atoms (z150.164(2), zO(21)=0.1752(3)). The distance ol0{ 22 ) =2 . 94 (
(*3) is longer than the usually observed distances @ (2.00(6)2 . 41 ( 6) ) i
compounds. Three distances ofQi( 2 1) = 2.35(1) i are al
radius sum of rVI(Li+)+ r(O2) =2 . 14 . Thus, Li + catio
oxygen atoms and actually have a coordination number (C.N.) of 3. The refinement
with displacing of Li+ from (0,0,z) to (x,y,z) gave x armequal to O within
experimental error. An attempt to split the Li+ cations into two positions (0, 0, Z1)
and (0,0, Z2) as it has been done for Ca9MgLi(PO4)7 [4] was unsuccessful. Na+ and
K+ cations in Ca9CoM(P0O4)7 (M=Na, K) and Ca2+ cations in Ca9.5Co{P&xd
b-Ca3(P0O4)2 are located above the plane formed by the 0(21) atoms. The distances

ofK-O(12)=3.04-{(122)ij=3a.nd1(KL) | in Ca9CoK(P
corresponding distances ofM&a ( 2. 92 ( 1) , 3.36(1) i-® in
(2.90(6) 3.39(6) i) in Ca9.5Co(P04) 7. The

considered equal to 9. Unambiguous choice of coordination numbers for Na+, Ca2+
(in Ca9.5Co(P0O4)7), and especially Li+ is difficult.

Table1. Coordinate®f atoms (3 10%) and equivalent grmal
corrections( {8 10°) for the structureCa,CoLi(POy);

Atom x/a y/b zlc Ueq
Co(1) 10376(1) 671(1) 3347(1) 8(1)
P(1) 6025(2) 2500 5356(1) 6(1)
P(2) 3333(2) 2500 8226(1) 6(1)
P@3) 4620(2) 2500 11435(1) 6(1)
o@) 7747(3) 991(2) 5160(1) 9(1)
oQR) 2987(4) 2500 4457(2) 10(1)
o@) 5665(4) 2500 7114(2) 12(1)
0@) 1602(3) 1001(2) 8139(2) 12(1)
O(5) 5528(4) 2500 9736(2) 8(1)
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0(6) 2870(2) 1011(2) 11569(1) 11(1)
o) 7609(4) 2500 12385(2) 11(1)
Li(1) 0 0 0 26(1)
Table2. Coordinate®f atoms (3 10%) and equivalent thermal
corrections( 8 10°) for the structureCaCoNa(POy)7
dtom x/a y/b z/c Ueq
Mn(1) 3500(2) 7382(1) 2648(1) 9(1)
Mn(2) 2731(2) 3915(1) 2137(1) 11(1)
P(1) 2938(3) 7342(2) -425(2) 12(1)
P(2) -691(3) 8884(2) -2107(2) 14(1)
P(3) 5751(2) 6623(2) 5429(2) 8(1)
P(4) 8722(3 6413(2) 3166(2) 10(1)
o(1) 3759(10) 7796(7) 517(5) 26(1)
0(2) 4384(9) 7433(6) -1659(5) 22(1)
0@3) 2333(9) 5754(6) 249(5) 22(1)
0(4) 801(8) 8726(6) ~994(5) 17(2)
0o(5) -2763(8) 10034(6) -1938(6) 21(1)
0(6) 457(10) 9444(8) ~3458(6) 34(2)
o) -966(10 7203(7) -1628(8) 35(2)
0(8) 3823(8) 7300(6) 4623(5) 16(1)
0(9) 6507(8) 7905(6) 5591(5) 14(1)
0(10) 5537(8) 5282(5) 6810(4) 13(2)
0O(11) 7653(8) 5779(6) 4650(5) 14(1)
0(12) 6911(8) 7440(7) 2230(5) 20(1)
0(13) 9775(8) 4887(7) 2957(5) 20(1)
o(14) 10216(8) 7368(6) 3137(6) 22(1)
Na(1) -281(4) 12082(3) -5222(3) 12(1)
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Na(2) 4073(8) 9845(5) -3440(5) 56(1)
Na(3) 2203(10) 4640(9) “1137(8) 88(3)
Na(4) 5000 10000 0 75(9)
Na(4A) -1635(28) 9343(21) 529(17) 120(6)
Table3. Coordinate®f atoms (3 10%) and guivalent thermal
corrections( {8 10°) for the structure€aCos (PQy);
Plstsd3 x/a y/b zlc Ueq
co() 1433(2) 2634(1) 7356(1) 10(1)
Co(2) 7755(2) 3918(1) 2158(1) 10(1)
P(1) 7880(3) 7321(2) -382(2) 11(1)
P(2) 4287(3) 8927(2) -2152(2) 15(1)
P(3) 3760(3) 6397(2) 3184(2) 11(1)
P(4) 711@) 6595(2) 5469(2) 9(1)
1(1) 7082(10) 5784(7) 346(6) 24(1)
1(2) 9386(9) 7303(7) -1603(6) 25(1)
[(3) 8773(9) 7774(7) 555(5) 21(1)
1(4) 5807(8) 8807(6) ~1040(5) 16(1)
1(5) 2164(8) 10105(6) -2021(5) 16(1)
1(6) 3977(11) 7229(8) ~1657(9) 20(2)
1(7) 5493(L1) 9497(12) -3521(7) 53(2)
[(8) 4812(9) 4837(7) 2993(6) 22(1)
1(9) 1906(8) 7454(7) 2261(5) 20(1)
[(10) 5320(9) 7338(7) 3168(6) 24(1)
[(11) 2658(9) 5755(6) 4697(5) 16(1)
[(12) -1236(9) 7292(7) 4628(5) 18(1)
[(13) 1470(9) 7895(6) 5648(5) 17(2)
[(14) 502(8) 5221(6) 6857(5) 13(2)
s (1) 9247(7) 9859(4) -3344(4) 39(1)







