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Uwblwfunumpjul piiwl  hwunwwndp b Qwjuunwih - whnwhud
wqpupuwjhG hwiwpwpu o

n.q.q. UN.AULIGLAZUL
u.q.q. L.U. FULUSUL
n.q.p. L. 0. LULUNLP3UL

Qhinwlwl nljuyup’
MupyunGuywl pgnhtwiunulp’

Urpwownup JuqiwltpynipjniG’ ¢4 cwhnujjubh «Ugpnuuyuwuwplinui» RRC

UwbkGwununpjub wupnwwmpymbp fujwGwunt 2010 p. utwywmbdptpp 24-ha,
dunip 14%-h6 {wjwuwmwiGh whnwlw wgpupuwjhl hwiwuwpwinud gnponn 033
Swulwghnwlwl funphpgnd, htnbjwg hwugtiny. 375009, p.Gplwu, Stpjwl 74:
UwnbGwununipyulp Gupbh dwlnpwlun {MUL-h gpunuipw inud:

Ubiwghpl wnwpywo k2010 p. ognuunuf 23-hG:

UwuGwghuwlwé unphpnh ghnwwd :
puipnninqup, whfu.ghn.gnlunnp’ = 7 7G.UUhL3UL

Tema [MCCEPTAMU yTBEpkAeHa B 10CYIapCTBCHHOM arpapHOM yHHMBEpCHTCTS
ApMeHUH

n.1.H. AJIL. TAPBEPSTH
n.1t.1. B.C. BABASIH
k.7.H. O.T. AKOITSIH

HayuHbli1 pyKOBOAWTE:

O¢unraIbHbIE ONMOHEHTEL:

Benymas opranuzaums: OAO Iaymanckui «Arpocepsuc» PA

3amuTa AUccepTauy cocTouTces 24-ro centadps 2010 r. B 14% yacos Ha 3acenaHuK
crienpanmusuposaHHoro cosera 033 ToCynapCTBEHHOrO arpapHOrO yHHUBEPCHTETA
Apmennu 1o anpecy: 375009, r. Epesan, yi1. Tepsana 74.
C puccepTalyeil MOKHO 03HaKOMUThCS B 6ubanoTeke [AY ApMeHHH.

Asropedepar pasociad 23-ro asrycra 2010 r.

VueHbIH CEKPeTaph CIELHATU3UPOBAHHOTO

COBETa, JIOKTOP TEXH.HAYK A.K. AMUPSIH

T QUShL £

;)/; 4 . i__;qu?’ J’a[@

- “a
| ey ©

UCIUSULLP LUK ULAR RULAMIUGDPLR

PGUU3Hh UAYhUGULNRME3NARNLE: Upmwnpnipjnilnud gnympyml ymbh
nplt dtphGw, npp Jupnquw Jwipuglb) dh pwlh wbuwlhh eptp: OQwnmh poop
tptipp dwlpwglbmnt hwdwp whwp b dtinp plipt 3-4 dipklw: Shlwluwljwl dh-
ongfitiph unnipjwl wwwndwreny wlwuGwywhwlul mimtunpymbitpp poop k-
phlw@btpp 66 Yupnnlnud dtep ptpb) L npnp Jhpbp wnwlg dwlpuglbn nwihu
kG YhGpuGhGeppl: Fw pugwuwpwn b wqnnud Yiptph wpyyniGuitin oquwuqgnpo-
Jw( L yhlnubhGaph dpipuwnympjulb ypu:

Unwouwplynud E mGhybpuwy dtphlw, nph wpfuwmwlpwihl opqubitpp
thnthnfutiiny Juptijh £ dwlpuwglly ponp Jhpumbuwyiipp’ funn, onnun, wpiw-
nwywjupuwunmnibp, funwgpwo Gupkp Lowjl:

UCluUSULLh LAUSULL Gd <LGSUNSAME3UL ULADPLULELLR:
Uyfuwwnwbph Guyunuwl b wwppbp hipunbtuwyibpp @&y nlim]bpuwg dptiGw-
jny Jwlpugiwl wppmiGwybnnpjul pupdpugnuip nbjunnghwih juwmwnk-
jugnpodwl b dhphlwgh Juengquwopw)hl wwpwitnptph nt pwhwgnpowlub
nkdhdGlph owyumhdwpugiwl swlwwwphm: Wn Guumwlng wnwg Gl puyty
htinwgnunnipjul himbgwy fulnhpGbpp.

- mbuwlwl htmwgnunmpyniGibpn] npnpbp nGhybpuwy diphiwgh wpfuw-
nwlpwjhG opqultph yurmgyuwopwjhl b fhkfwmhlulwub wyuwpwdbnptpy,

- Wwlky tuphquyhl Gwhiwgotp m wwnpuunmty mGhybpuwg dpGwjh
thnpd Gwlwb Ginyp, juwwpb] GwGwljul hopdupynuiftp L wywhn]b) gwhw-
qnpowlju hnwwhnpniG6 n wpuwnmGuynipymdp,

- Juwnwpby wpnpunnp ghnwthnpdtip b oupnpniwwug Gk wpfuwnw Gpwyhd
opqultph Yurmgquopwhl wupwitnptpt n pwhwgnpowlwi nidhliGkpp,

- wligug Gl ponp wyfuwnwGpwihl opquGtph wpnwpuywb thnpdwp-
ynuiGitpp, 2wty pipnpymGGtpp b pupdpug Gk 2whwgnpowlwl hnwuwihnpymip,

- hpdGwynplip nuGGpuwy depkGwh winbuwuwl wpnynilutnnpynp:

GSUANSNRE3UL OLR3EUSLE GU UGONFLELL: Qhunwhnpdtpp Yuw-
nwptp GG {MUL —md, hul] wpmugpujub thnpdwpynuiGtpp’ {LNUL —h Pwqu-
hnyphwnh nuunuiGuithnpd Gwlw winbunpyniin:

Oquuugnpdyty b6, hwiwlwpgswjhl hinwqnumpymbGGtph m ghnwjwb
hinmwqnunnipyniGGbph npudwpwiwljul dipnnlbpp, ghunwthnpdtinh wjwGwynp-
Jwl wbunpymGp, Phqhjuljwb nt dwptdwwmpljuyw Ytipnonipjul dkpnnGhpp:
Lwpnpuwnnp ghwwthnpdbph b wponwgpuiwd thnpdwpynuiGliph hwdwp oquw-
qnpoytip b6 unwlnupra b Qulyt b6 twuliwynp Stpnnltp:

Q.hSUUUYL LALARBER: Upwlpty b Ynuhw, hjnipwih b funwgpuo Yhpkp
SwpwgGnn tmppugwih m kiipquiulw)ng mhytpuwy Gnp dbpklw ({4 wpnn-
Gwgpp Ne 2289A, 25.06.2009), ntuwlwinpkl npnzytp GG Ynwhw Yhpkiph updwl
wpwqnipymGph uwhdwGuwjhG dhompyniGGpp, npnlg nypmd thnpp GG tnbg
gnnniGh wpnpdwl L ontwl nhpnpiwghwlbpp, whuwjwlnpkl hbnugqnnyby Gl
wpiwnwywupwunmniph unpiw( gnpoplpugp U6 wpugmpymGibph wuj-
gwGkpnu, tpp wnww i L wwuwmhy gidnpiwghwitp, b wpiwnwuuonmp
gwuGplGiph winuthnfunipymip phidnpiwghwbph qupnnud phnwplbng wibp-
Ghph wwpwodwl wbunpjul oqlimpywip, hwpwynp t tnk Show Glwpugpbp
junpdw@ qnpoplpugp, hwwplujhG Yptph dwlpwgiwl gnpoplpwgh hbtunuw-
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qonunmpymGGipmy ghwnwplyb; t, np hunnhhh hwnympymGGbpp Yywhjwod GG
qupoplpwgh dwiwGwyhg, npp plopny t hGswybu wrwéquijwl - ujwunhly, wyl-
whu b wnwdqulwl — Swomghy Gymplph hwiwp, ghnwihnpdpny oupnpiwpug-
b b6 dkpkGwjh Yurmgywopuyhl ywpwiknpbpp L 2whwgnpddiwé nhdhiGhpp,
hhdGuynpyty £ mGhgbpuwg dhptiGu)h wmGnbuwlwl wppymGuybnmpymbp:

UChUSULLb ANLTLULTL LCTLUWNRMESNRLE: TnpdGwlwb Gyw-
Guympymb mGLG. Ynwhw, hympwh m junwgpud Yptp Swlpwgbng Gop Jowly-
Ywo thoppwswih b 67 pquiuGuynn mGpytpuw dbphGwd, dtpkGwgh jurmgywo-
pwhG m GhGhdwmhiuwywl wwpuninpph hwdwpydwl StpngGhpp L wp-
nymbGpGhpp, qhwnwlwl hopdwpymiGiph jwnwpiwl vunklnG m dupnnbhpp,
qhwnunhnpdtiph wpymGpGpp, deptGujh zwhwgnpotwé rhdhiGhpp:

<HSUANSNFESNFLLELR UMSBARNLRLELE PAUUTLUSNRIT: Swip-
php Ytiptp Swpugbon mGhytpuw; dhpkGw6 hwennmpjuip wigh) t wpnwnpw-
YywG thnpdwpynuiGhpp Ymnwjph Swpgnui qunbyen dwjwunwéh whnwlwb wg-
puwpwjhG hwiwpwpwih muniGuihnpdwpwpuijwl ninbumpjwG JwpGww-
pulpuwyhG $hpdwynui: EnpdwpynuiGhpl wigiuwgpué hwldGwdngmih Ynnthg

GapnpiwG & wnwewiplyly mGhytpuw) YipwdwGphsp:

MGhytpuuy StphGuyhG Jtpuwptpnn Gmptp wpnwgnpywo b6 «UGwuGw-
wwhwlwb $pdwlbph dhptiGwjugnid» wrwpljwjh nundwlwl dpugppmd L
oquugnpdynul b6 nuuwywliniwb dwdwGuly:

UChUsuLLh UNLNATUSHETL: Unblwunuwiwl wluwmubph hhiGu-
YwG npoyplbpp qiymgyti L hwywlmpjwl b6 wpdwlugly ANU4 «Qymnu-
wbwnbuwlwb wtluGhluh pwhwqnponui» wiphnGh utiihGup funphppuygnipyme-
Gtpnud (2007-2010 p.p.), «dnnuighf wwowplGlph oqunugnpoiwG b junwjwpswt
hhdGwfuGnhpGpp» ShowqqujhG ghmwdnnminu (2009p.), «QjmyuwnGnbuwlw
nbuGhywgh swhwgnponuiy b «@jmpunbnbumpjui tiEmphdhywgnud b wywnn-
tunnwgnu» wiphnGGph Shwgjwy pnw)Gjwd Ghunnus (2010 p.):

<6SUQANSARMEANFLLELR UMBNFLRLELh LLUSUATUNFUT: Uink-
Gwunumpjul hhiGwlywb npnypGipp hpwwwpulyby b6 5 ghnwlywl wylvunnnt-
pymGibpmy L 3 gynuntiph Ybpwpbipyw) Gepljujugywd m hwunwnywd hwjntph
GywpwgpmpnGGlipmy:

UChUSULLR YUNNRSYUGLE bd BUJULE: UwbGwlunumpymbn
pwnugwd t GipwompyniGhg, 4 quuiuGphg, kgpuijwgnipjniiitphg m wrwowp-
ympymGGtphg, oquugnpdywd qpujwlmpjul gmgwyhg® 111 whjwlnuing L
hunftpwdGhphg: U)6 gupunmjwd t 152 toh Ypw, plngpymy t 70 Gywp, 15 wnynt-
uwy L 4 hwbwd: :

UChUSULLh ANYULAUUNME-SNFLE

Ubpwompymbaus hhSGunnpwd t ptiiugh wpnhwiwGopyon L plipud b6
wynwunpyub Ghplwjwgynn hhiGwljw6 npmypitpp:
e ?[mug]lﬁ gzfunuf Jpymodtymy gnynmpymb mGhgnn yniphGugywd b mGlhytp-
uwp YhpwiwGphsGhph YuwnmgywopGtph m wpfuwmnw@ph  wnwidGwhuwmynt-
pymGGhpp, wyy nunmpjudp Yunwpfud: thwhhqunmwllwﬁ wfuwnwp-
Ghph wpymGpGlpp, wnwewpydwd k Gnp ywnmgywdph nt ulqpmGpm| wyfuwwnnn
mGhytpuuy Yepwswéphy (GY. 1), nph yunmgiwopwjhG nbdhiGhph oupnpduwiwg-
Ywl hunfwp dbwlbpupwd b6 hbnwqnunnpyw Guwwnwlp b julghpGhpp:

4

Ul. 1. Ytinbph mGhybpuwy dwlphsh
unwpplip ybpunfnfunpymGobap

ottt e KA 00
e L e e oy e

&plpnpn grfumy pipwo 56 nhuwlw htinmwgnnnipymGGtph l[mmwpliulﬁ\ .
dtpnnGtipp L wpnyymbGpGhpp:

Swppbp Yhpbph SwlpwgiwG hwiwp wrwowpiud puqiwpmblghnbuy
dtiphGuwgh YunrmgywopwjhG upupwdtmpbp nt 2whwgnpdwljwi ntdhiGhpb oupnp-
dwpuglitm Guunwyny dhptGuwgh wzluuwnnwpp htnwqnuby £ bptip wbuwih
Ytiptiph® Ynwn (unn, dnnwn), hjmpwih (Swylntn, Yupnndhy b fenwgpud (Gghy-
unwgnptf, quph), Swlipwgiut dudwlwly;

Unyhwn Ytptph dwlpwgdwG qnpoplpwgltph Ybpwpbpjuny Yuwnwpgwe
htimugmnmpyniGitph wpyymGpGhph Jupmoémpymbp gnyg t iy, np htvmwgn-
wnpymbitpp hhiGwliwimd Jepwpipmd 66 quGwih wpymbunbn Gpypwsw-
thwlw dEomp)niGtph L wpuqmpymbGGtph pGinpmpjwip:

<wpyh welbmy w)6 hwGqudwGpp, np poyutiph gnmGGLpG mGuG thnpp
omfw L YnpdwG YnywnmpymGGhp, htnbwpwp qubwyny ghGwdhy Yupdw6
dunfwGwl, npuGp Ywnnn k6 GGpwnlyyby hGswhu onfwG, wyGybu k) wpnpdw:

Ujunbin juplnp GowGwympymb niGh wyb, np jupdwl dwiwlwy whwnp t
nubwih wpddwl wpwqnpymGG plnpky wjbwbu, npubugh thopp (hGkG npnp-
dwé b ondwé nkpnpiwghwbpp: dwjwnbh k, np G&6 wpwgmpymGGtph dwdwGuly
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pGswybtu wpnpiw, wjlubu by ondwb nhGwdhy YnpumpymbGpp 2ww thinpp {1}
thGnud, htinbwpwp dkp htnwqnunmpymGGph Guuwnwyl E, npnzbp wjn wpw-
qmpymGGkph uwhSwGwjhG dhompymGGpp, npnlghg Ywhwd YhGEG hGwbu
qubwyh Gpypwsunhuwlw sEdmpmGGtpp, wyGugbu b gnnqmbh dEfuwGhywlwb
hwnlympynGGhpp:

funnh Yuwd onnwh gnmbh YupiwG wjwgnyl (wpynmGuytin) qnpopd-
pugl wuywhnfiym hwdwp Gulunbtub) b npnztp Ywpnn nuGwyh Gplpw-
suthwiwl oupnhiwy ShdmpymbGtpp, wnywhnyby Swpmp Yupnmd EGpghwjh
(JuqugnyG dwjuuniGhpm] L npnptip phGunihy hwpjwdh wpwqmpynilp, nph
nhwpnyd gnqniGp YnGhGw wnwykpugnyG nhGwdhly Ynynmpyma:

X Ltwd wwhwelhpf wywhnlb-

P aa=U, oa=r, oasr Int hwnwp GY. 2 —nud plipwo & hwg-
< ’ JwplujhG hwiwlwpgp, npp pwyw-

YuGhG dnn bt YJupdwG qnpoplpw-
ghG:

QuwGwlih  hwpwdh  dwiwlwly
poyuh gnpmbp GGpwplynui L npn-
2wih wbnuywl nhGwdhy nbdnp-
dwghwjh (npnpiwG)’ U) L Gplwj-
Gwlwb oniwb' o(r), npnip uwhdw-
Gunhwlpynui &6 hwjwqnnn hGkpgh-
wih nény” P(t)e:

‘ hGswbu Gk t° gnnmGh Yupnuip
VY. 2. Umgfun Ylptph dwlpwgiwl gnpoplpwgh  YihGh wpnyymGunftn, tpk hwpwdhg
huwpywplpugpl ufubdwd. wnwwgnn nhbnpiwghwbtpp hGkG
w) gnpmGh b p) nwpph pbpnplughubbnp GywquqnyG, npp hGwlpwGnul Ywlu-
wo Gph, hGswybu pnyuh gnnymih tpypwpuhwljwl, Shqhjwibhubhyulywt
:ilhbmgjl{lu(?ﬁhghé, wyfiytu kp hwpjwoh wpwgnipynilhg (Vo) bt nubuih tpypw-
swthwlw@ yhonpniGhg m ququohg:
‘Lwfu npnzyt; b hwpdwoh duiwGul; gnnmbh Ypw wnwowgnn wnpnpiwd
ndnpdwghwyh Skomipymbp, nph hujupluh@ hwiuwywpge Ghpluywugiwd k Gy
2 mlidewllwpqnui‘ ro-G gnnmGh uyqpGuljw@ wnunlhnG b, r-p° npnpnuihg ht-
wnn Ynpmpyul gwnwyhnp, a,bu 5|,b| -p' pGGwplpinn wwpph Uflll'ﬂlh tipjuw-
pnipymGGLpp, nh&nlg;?ggréhg wnwg L htwn, ds b (ds+Ads)-G° hwdwuyw-
Guwlynu : .
mwul‘g’u?ﬁﬁzxu libuﬁzh qhgnpﬂwghwﬁ lmnmmwﬁ;hqpﬁwllwﬁ 2wnwnh b wyyws
4

ywuwompymép hupnGh skompyma b Z=9§a wuw Ynppjwl Jununfnh

stionipywl thnthnfunipyniGp unwgybi k.
)

npbkn  EJ -6 gnqmlh lmzmmpjmﬁ(i t ontwl nbwpnu ( E-G Gymph pbpnpiw-
ghwyh Snonu £, 3-6' hGtpghuyh WndtGwp):

6

Ujnwu Ynnihg, wlGhwjun k, np thmhnjujwd Ynpnipyjwl pwnunfhnp (GY. 2p)
hwyjwuwnp t°

1_d(o+Ad(o.
r AdS+dS’ @
dU d(dp dp dU dU
do+Adp=dp——+—| = ldS=dp—-——+— +—
A a’s(dS) st TS O
2
npntinhg Ady = ZS? as:

Ulwnbubin] tpypnpn Yupgh whfbpe thnpp skonp mGGpp, oqumugnpdting
(2)-p L juwunwptiny h 2wpp thnthnfumpymGGtp, unwgyty t.

l_l=£+__d2(j ]+£ : 4
r r, r ds r) N

UjGnhtinl  wbnuapbnd  (1)-h dbe & hGywwh  mGhGuwm|, np
dS = r,dp, unwgyt k.

U, dv (U] M o
r,ordet ) E
Lwlh np wfjwy nhwyph hwdwp P(t) mdh wqnbgmpjul wwl powih

guljugwd Yupjuwopnmd dnitlGunp npnpynud t M:M(_Zﬂcos(p)wpmwhwj-
ARV 3

wmpjniing, wwyw (5) nhdtiptGghwi hwjwuwpnuihg unwgyty k.

d* Pty
—(f 1+H +U =00 -%—cosqo : (6)
do T 2E3 \ 7w

hGwunbkqpkm] nhdtipklghwy hwywuwpnuip (6), shwowdwGwy wlnbubim]
tpypnpn Yuwpgh thnpp SkdmpjniGibpp, wylnthtinl Juwwnwplim} npny dinthnfum-
pymGGLp, unwgyb k. -

101 :
U(¢)= __"_.(_ -—(cos @+ @sin q))): Q)]
T 4

ALdnpiwghwih (npnpiw6) SEdnipymbp nhGwdhy hwpjwoh Yhwnu YhGh
max, pt =0, htinlawupwp,

3
Umax/ =—1::‘r0 (l—-l—) ®

Npnpyt E Gl gnqmGh iywoph dkompymbp hwpwoh dwiwlwly, oquytiny GY.
3 —nuf phipwd hwaupluhG hwiwlwpghg, npnbin o(x)-p x-Yupwopnul dhwoph
E, Co-G oniwG nhwpnul Yhuwwihph tpjupmpymGp:

LwGh np pnyuh gnqmbp odnjwd b hGsubu wrwdquiwb, wilwbu by pw-
JuwlwGhG Swomghy hwwympymbGitpm], munh npulg wqnigmpymbp gtdpnp-
dwghwjh ypw sh jwpbh wlnbuby:
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LGwnbwpwp, gipnpiwghwbbpp npnpyYty LE.

ro E=E +&,, =0, +0,, ©)
\ 1 npuntin € L ©; -p wnwdquljul gdnpiwghwi L
‘Lg - 6y wopl Gh, €, L ®, -p’ unnph phiypmd ghpnp-
- dwghw( L aYyjwdpp:
v Ujnw ynnihg.
g . o Zml _ a)z _ zw
2 . £,=E= r xz,ez—ro T E= hy—,
i . © o, ‘o, o
%P(l) ‘F £ =E= r 2' s &= h zz —-37, (10)

A f=g+é,=n 20 L5, o) 34
b03ﬁlll/01:ﬁh quipluyfili - & E “ £
. 3. w wpiwplwy, . . .
hwnfwlupgp phGwdhl hupgwep donEn” E-G' npnpdwghwih dngnyb t, p -6° dw-
Jwdwlwy omghympjwl gnpdwlhgp, t. -G ntdnpdwghwjh
dwdwlwlyp:
Oquytiny SYwoph L onnn dnitGnh hwynGh Yuhnjwdnipynbhg
E30"=pu,
unwgybig £’

t

e

ES, a_“’=—(M+£): 12)

(12) -p hGubgptny L 0h 2wpp thnthnfunipymGGbp n pGgmnuiGip Juwnw-
pliimg htinn unwgybi k.

olx,1)= [P(t)i—%]P(t)dt] ¥ a3

6E3,
PwGwalmd (13) P(t) -6 nubwyh hupjwoh mdG t, pnnibyb) &, np hwpdwoh
nhwpnud wyl hwununnmi £ P()=P;=conot, nuwnh hntiqptinig htnn unwgyby k.
3
x

a)(x,t)=1’,{l+ti}6ES : (14)

Npnawlh dlawthnfumpyniGGlp wkimg htnn nhGwdhy hwpywoh dwdwtwy
gnuiwpuyhG ntnpiwghwi (8,) npnzyty L.

6 =P 1+_tl __ZL_.FL; l 1 . (15)

LI t, J6EI, E3 \zn 4)|
NhGwdhy moh dhompymlp (Py) npnzbint hwdwn oqufly kp hwplwdh
nhwpnus GhGhwpy tGbpghwh b nednpiwghuwgh wnnblghw tGbpghwh hwiw-

uwpnipjniGhg.
Pn i 611 Q ) Voz
—1== 0 (16)
2 2g i
8

npntn Vo -6 hwpjwdh piupnd wpuwgmpymG6 t, g -6' wqun wiydwl wpw-
qugmip, Q -G' nuGwyh Yohep phipfuwd hwpdwoh Yhnnud:
Stnunpbny (15) —hg 3, -h Stompymbp (16) ~h kg, unwgyh L.

3 3 =1
p=v, Q|1+l ] Loy 2o (1 1)} a7
g t,J6E3, E3 \7z 4

npuntn  EJ, -p gngniGh wnwGgpwjhG hikpghwjh dndkGnG t*

nd* d
E3 =E 1-| =~
Y 64[ (d”’ (18

D L dp -6" hudwwywwwufuwGupwp gnqmbh wpnwphG L GipphG wpuniwqdtpp,
E3 o -0 gnnmGh qubuyhG hGEpghwh dndtiGunp shuynp bpywpopjwb hudwp.

L LR

Effq E ai—_vzj’ (19)

E L v—4" gnqmGh Gyniph nidnpiwghwjh dngnyp L MniwuwunGh gnpowlyhgt GG, h-p’
gnqnmGh wwwh hwunmpymbp:

Lméyty & ophGwl L winwgyty. omnnh gnqmbGh hwdwp P,=180 U, fjunwnp

gnnmGh hudwp P,=176 L: Ujimhtnk junmgyty t wGlymbGuhG wpuwgmpymbhg

Yuwhujwd hqnpmpjw thmhnjunipjwG ophGwyunhmpymGp gnyg wynn gpubhy

(GYy. 4):
qul;l‘h ' Updwwmwupunmnh nhGwdhy YJupdwb
4000 A4 qnpoplipwgh nunuiGuwuhpnipjwG nignne-
1500 pjudp Juwwpyl) 66 pwywlywGhG JLo
puny htwmwgnnmpymbGGbp:  pwlg
3000 @V pUnwt wykth wpdwlwynpGtpp hwénh-
2500 A4 uwmy &6 wjl wluwwmwlpGlpp, npuntn
/ lunpiwG wmbumpymbnd wpiwmuwnm-
2000 / nh Gympp nhwwpymy 66 .npybu wWwu-
1500 7 mhy-dwomghy hwnympyniihpny odwn-
1000 /] Jwd, npp hwittwmnmwpwnp wybth dnn
// hpwlhwlmpjubp: Uunluwil wnwugyud
500 7 wprymbpGhpp Yupbih b Shw)G Yhpwnby

0 hwitdwwmwpwp thnpp wpwgnipymGat-
pny Yyupdwl giwypmd, pwGh np Swom-
v 4. <qnpmﬁpjwﬁ b wg"szﬁlgj[)ﬁ ghy ntnpiwghwlbph  wnwowgnuip
wpuigmipyul fufuwonipynip hhiGwlwnd Ywhnjwd b ns Th6 wpw-
qmpjudp Yunpdwl wwjdwGGhphg: Apn2 wluwnwbpltipnyd wpliwwnwunnh
yngunmpyniGGtpp nbuwljwGnpt6 npnpymy &6 dninuwydnp pwlwdlbph oglGnpjunip:

Uju wluwwmwGpmd YinpdwG gnpdpbpugp hpuwjwlwgyby £ ko wpuqm-
pyniGGph wujdwGGhpmd, htunlwpwn pipunpnn 46 queGnd bhdGwluwmd wwu-
whly nipnpiwghwGiph wnwewgnuip: Ynpiwd dwiwbwy, hwyyh t wnlyty Gwb
wpiwwnwupnmnh Gymph jonmpju hmhnfumpymbp, npl wykih dnn t npdwh
dwdwGul hpwlw6 gnpopGpught (Yud wpduwdwnbdnpdwghwgh Yhdwlhi):

Ul 5 —md plipdwé b hwyjwplwhG hwdwlwpgp:

400 800 1200 1600 2000 o,l/p
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2SS _(_%" P, 2 vy 5 Updwinwpupupo-
ol Tz X iy wwnnbbph dwlmugdwi
L:______ qnpoplipwgh  hwpdwpluw-
7% JhG hwdwlpupgn

0sZ<U(t)

Qwlwyny ghGwihy Yupiwl dwiwlwy hwpwow)hG wihpGbpp Shewifw)-
ph JwuGhyGphG tGpwpynui 6 wbnuihnfunipyw (U L Ue), npnlp Swpymud &G
npnawljh htinwynpnipjul Ypw: Fwlwlhh wgpiwb Swhtptuh ypw wnwowlnul Ll
hwdwujwwnwupuwGwpup o(t), 7(t), ou(t) U T(t) Gnpiun b znpwithnn pupnuiGhp:

hGyuwwh mGEGryn| wpdwwnwwynnnh  $hqhjwdbfuwipjulwl hwnlne-
pjntlGpp, wpnudGhpp npmpbine hwiwp hwyh 66wyl wpounpl gh$npdw-
ghwlibpp:

Audnpiwghwjh dwiwlwl whfugbihmpyul hwjwuwpnuip Ghpljujugyus b
Lwqpuidh hujwuwnpdw wbkupm], npp hﬁmhqph[mg htwnn unwgyty k.
| %,
| > + F(e), 0)
| npntin V-G dwubhlyh nhdnpiwghw;h wpwqmpjmﬁﬁ t, P —G' dwybtptuh Jpw
qnponn 8G2nuip (upmip), p-6° wpiwwwwinnmp unmpymibp, ¢-p’ wpwqmpjui
wmnbGghwp, F(t)-6 ntirku Yudwnp $mbYghw t jufudwd dwswbulihg:

Quifwdwyl Lwgpwbdh hGntqpuih, SwuGhlGhph wwpouddw wpugnpyut

wihph (V*) L wqnnn 860w6 nidh (P*) dhol Ywhujwonmpymibp hhGh.
P
P¥=P +———(V*),
TR (v*y @

npuntin Pg -6 wihph nmwpwodwl Ytipg Gwdwunud 6GymdG t, pp -6" wpiwwmwupnni-
nh uyqplwlywl funmpymGn,
K,=p/p: (22)
Ujuwhuny, oquuftiny (20) L (21) ~hg nwlwyh dwytipbup ypw unwgit .

P_d 100[ P*
a(uu)( U+2Uz B a(UU)ZnZ* 7 +7, 23)

1
P=P+ Ultn—— (24)
P ,/l Jl— , 2p

Lwbh, np U mhqwthnlumpjmﬁn jwpiwd b Gwl  x(t) YnnpghGwwpg,
htanlwpwp, t; dwiwbwlhg htinn -1 llm{ulwol_)nui x(t;) wbnwihnfunpymGn YthGh’

U,(x,0)=Ulx{t) - x(1 )] @5)
Ujn nhwpnud Yupiwl dwiwlwy (pugjwdpnuf) ninplwghwyh wpwgnt-
pjmlip npnpytip k.
10
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. ou
U-(x,t)=g[x(’)‘x(’.)]”s (26)
hulj wpwqugnuip'

0 (x,) = Z’T‘{[x(,)_x(f, % +%i_’[x(t)_x(r, W @

Stnunpbiny  unwgywo U,U dompymGGhpp (24) hwywuwpiwG gk,
umnwgyby k.

P=P+a(x)V? +a,(x)V, 28)
npuntin
I°i U 1 ou 1
W\x)=p|U— T —
a(X) P[ 6,\’ I—K, (6\’)[2,0 n—— % ]l o9

& JI-K,

az(x)= p[Ua_U tn ! }; — )

Tldwl (updwl) dkompymbp npnzbint hwdwp papnp wwppulpwG mdbpp
wpnbubinyg x wnwbgph Ypw (U=£) unnwgyb k.

dP(xLl =1dA(x)+(z, -cose + o, sina) dA(x) ) (30
cosa
) = dP() =7+(z, +1ga-o,): @n
x=(

{wyp wnbbiny, np =5 b 1,=/5,, wwyw (31) -hg unwgyt; t.
P=fo+(f+ fea)o,: (32)
Oquuwgnpotiny (29) wpwnwhwjnnipymGGpp, YbpeGwlwbwwbu npnpyty bl
a;(x) b az(x) dompymbGhpp.

a,(x)—p &+€n L tga =a,, ‘k N
2p JI-K, \\(33)
1 .
a,(x)= p{fn \/———]tg’a -x(1)=ax(r):
1-K,

Ywwwpbng npnp dwpbdwwnhwwb gnponqmpymbGitp unwgyby &6 hw)-
Jwplywjhl pwlwdlbp, moyk) b6 ophlwyGhp L npnpyby a,, ay, Py, V, V,, P L P(t)
dhompymlbGph wpdtpGbpp: Ywnmgybp &6 Gwl gpudhlp (GY. 6 L 7), npnbp
gnyg GG wwihu phGwdhy mdh (P(), wpuwgmpjub (V) L wununwpybph (n)
$ImblygphnGun Yuwtiph thnthnfumpjwb ophGwswhnpymbGibpp:

Unip6h L pnipudwyhG hwnhyh thnfuwqntigmpywG ghGwdhy nidh npnywi
hwdwp ogunwgnpoyty kG wwppkp dkpnnltp: Hpwlghg wybth mywnpmpjub b6
wpdwbh YbpehG wwphGphG Yuwmwpwd htinwqnnmpymbGbpp, npnbn oquw-
qnpoytiy &6 wwppbp motwl wowdqulwl nbunpmGitp: dwnfwybu w)l

11
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UY. 7. Ugnny ghGwdhly mdh b qubuwilh
upnnunwpfliph lpufuwontp G
ophGwsunhmpinilp

[}

Ul. 6. Qwlwlh ymw wannn nhbwdfl nidh b
wpwenipywl  Jufujwompyuwl  opplwsw-
amipymilp

juGnhpp, npp oyt b wnwdquijul nwpuwowywl dwpdhGikph gndnpiwghGhph
L pupnuiGph npnpdw6 SEpnyny, oqutimy fowGlkih thnfuwlbpynuiGiphg: QGw-
Jwd fubnph wtuwlywl medwl pupdp Swpbiwwhjwlwb §wmpjubp htnwgn-
wmmpymbni YwG npnpwyh pbpmpymGGtp: dmpwdwihl hwwhyp phumd
npybu wnwdquyub Gmp, pujg ghmunhnpdfwlwl httnwgmonipymbpp gnyg
GG wwihu, np hwwnhyh pdnpiwghnG hwwympymbp Ywhjwd funGuwynmpjul
wumh6wGhg, wykih inn t wowdquiw-wpwunhly b wnwéquijwl-dwomghy
Gymptiph(G, npnlg oqunuqnpdnudp Yptiph wytith 8hown wpnymbpGhph: Ujnu Ynnihg
Goywd wbuwlhwl hinwgqnnmpymGGhpp Yuwupwd &6 Jwpbdwwhijwlwul pujw-
Yyw6hG pwpn, owumb dlwihnfunipynGGtph htun: <wzyh wnGhmy hwwhyh
dhfuwGhywlwl hwwnlmpymGitiph npnpdwl dmnwynpnipymGGhpp, ny dhow t
wpnupugymy whuwlwi fuhun htnwqnnnipymGGtpp:

Unwewplynn whuwlwé htnwgmnmpyniind, nipwdwshli hwwnhyh hwn-
ympymGGtpp Ywhwoe t6 dwdwGwlhg, npp pGnpny b hGswbu wrwéquijuG-
wuuwnhy, wylybu b wnwdqulwb-Swomghy Gympbph hwdwp: Uymu Ynnihg,
hwyjwuwpnuiGipnd  SwuGwygnd 6 hwwhyh hwiwp ny pt wnwdquywG
dnpnuGbpp, wy gidnpdwghnG dnnmyGkpp, npnlp GnyGwbu pGnpny &G pmpw-
duwyhG hwwnhyh hwdwp:

Unipéh L hwwplh thnfuwgqnbgnipymGp Yuptih & ghowplby npybu nhGwdhly
hwpywo:

Unwowgnn nhGwdhy mdbpp b pupmiGhpp npnptim hwpywplwyhlG hwiw-
Jupgp pipdud t GY. 8 —nud:

fuGnhpp 1Moyt t, pp mdp wqnnud £ z wewGgph nunmpjuip, ogquwugnpdk-
in] funph GwGnipynibp, npn2yt) £ Gwh x wewgph hwiwp:

CGnmGm}, np dA(r) dwytphuh Ypw wqpmd t dp(r, t) ml.uppwllulﬁ ndp,

unwgyty k.
do(r.t)=d(o,dA(r))= o, - dA(r)+ Alr)do,: (34

Ujnw Ynnhg wlnunhnfumpyu UG, t) b o (¢, 1) w6 Shol Yw hw;mﬁh'

JwjujwonipymG.

12
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0',(1,)')-‘— E an(-t, 7‘)’ (35)

Yunnwpbim npny dbwthnfumpymGatp, wnwgyby k.

2 3U(r,t) &U(r,t)
d = EAlr) Z. :
Ip(r,t) (r{r o dr (36)

R =P-cosa,R = P-sina,

VY. 8. Umipdplh nt hunahlf

L] ) thafuwqnbgmipywl nhGundhly
b ’ mdph b pupmdGhph hwyiwp-
Si(t) JuyhG hundwlupgp
............ Hx
i al ;A(r) Nadtyrds(t)
ZhG — -
w) ) J)

ZwpnGh t, np phGwdhy hwpjwoh dwswbwy nwppwljw nidh dhdmpjmbp
(dp(r,t)) hwjwuwpwlznymd t nwpph quiqwoh htpghnt ndh SEdmpymGm|’

2
as, = pA(r)a—[;?(;’L)dr: 37
ZunjwuwpwgGtny dp(r, £)=d3, -m] unwgytig t. -
2 oU(r,t) o'Ulr.t o’Ulr,t
EA(r{:- a(r )+ ar(2 ))= pA(r)—a(-z——)-dr, 39%)

npwntin E -G* hwwnhyh Gymph ni$npiwghwjh dnnnyG t, p-G° fuunmpymbp:

Uh 2wpp thnthnfumpymGGhp uwwnwptng htnn, mGEGum| ntdnpiwghwjh
hwwuwpiwG YepeGuijwG whupp, Juptih t npngky dmpéh b hwwnhlyh nhGwudhy
thnfuwqntigmpywl dwdwwy hGswbu ghGwihy hwpdwsh mdp, w)Gwbu by pupm-
p, oquykny htnbywy hwipnGh wpnmwhwjnmpjniGGtphg. -

P(r.f)= 42U ’), TN (39)
' au(r,z) |

=fg=\ 7. 40

o, (r,t) E a (40)

Swwnhlh tpywjlwlwl hwpwoh phiypnd (z -h mnnmpjuip) pwﬁﬁxéhbpn
unwgyt &G (r = 2).
P(r,t)= EA(r)géliZEl?(—lz-)ﬂ (K,bXK,rcos K,r-sinK,r)sinK,ct, (41
c o K, \r .

2V, 1 . . .

o, (r,t) = E-b—- ——ZF¢l(KanK,,r cosK,r —sin K,,r)sm Kct: (42)
C mal 'K,
LwjGwlw@ hwpuoh dwiwbwy (x - nunipjudp) x=t, unwgyty La.

13




P. (r, t) = EA(r)z—V"i—l—_‘L—l,—)gﬁz (K"aXK"r cos K, r —sin K"r)sin K,ct, (43)
ac = re

n

3
ac ‘=1 KN

Oquiytiny pugnighy hwywuwpnuiGphg nt wpunwhwponpiiphg 0o-
Yty & ophGwly, nph wpryniipnud unwgytip LG.

o‘,(r,t)= E%i}%—(—:—z]gﬁz(&ax&r cos K r —sin Knr)sin K ct: (44)

2N, (1)1 i . EW, sy )
O-XL=/- = E—b_;(——:)—]_{_J¢I (K,b)(l\r coskr —sin kr) = bC ¢| (1\ Ib) =24 UM,
N, (1) 1 . EW, | (v ,
ol =E aco (F)Ffé (K,a)(Kr cos kr—sin kr)= —EJE—[:,—]@ (K,a) =236 UNu:

LwpnuiGtph thnthnfunip)nilp z b x wnuw(gpltiph nupnipjwdp npjwo b @iy.

9 —nui:

B Eppapy  grfunud upunpuo
e LG pupnpwunnp qpunwthnpatiph
29882 ¢33 ° 3 Gupunwlyp, fuGnhpGhpp, dEpnnGt-
ae T np L pipuo GG htnwgnunnipjul

0025 F— T Sz __153,2 wprnynlpGhpp:
0.050 |, 1 | Stuwlwl htnwgnunipynillb-
0.078 |75 2 ph U hdtGkpwlwl hwyyuplGt-
g:10d 53 V| B ph hpdwd Jpw npn2yty LG mlh-
fA2n — ] P Jhpuwp Yhpwdwiphy - dtpklwh
0150 Wroe T [jwnmgywopwjhl wwpwitinpk-
0175 34 18-12\83 T lx P pp, Szwlty b tuphquht Gufuw-
0.200 24 SRSl S < ghop L wwwnpwunyby dtpklwgh

10,0 FE2-ROXTTT iinpp (GY. 10):
20,0 |8\ Qpuwipinpdtiph Guunwuiut b
30,0 F——T—\ 11 tintip Wwpglip nypuwg utiptiliw-
40,0 F——T\ TL &x Jh luzlutumm(]uxumpjm(iu wnwp-
50,0 +— —2¥- php Ytptp (funwn, onnu, ﬁu‘ﬂlhr}hq,
Uww ___[___ ljwpundhy, tighyunwgnphl, f;Luph
2 a ¢ L wjp l{bpwmbuwllﬁhp) Jwlipwg-
z (it hundwp, G2kt unnigywo-
vl 9. Unpuu] qupnidlbiph Fuymplbpp z(o,) puwjhl nt zl.uhLuqnnGqu{wﬁ gnigw-

b (o) Yypuunumulgpalph Glhunndunlp (ih7Gtpp, hwnfugbiu wwnqtig, phi
np wkuwlh Yo ujug wz[uwmwﬁpmjhﬁ opquiliG pGy wpwgnipjul m}uu l‘uupnn
t npulny Jwpwg by, nputugh Jwipuopn huwyunwufuwih wlwuliwpnt-
dwlwl wwhwoGtphl:

Unwounpjud tuGnhpGtph oiwl yunwlnyg ﬁwhfuxqmlbl L wwwnpuu-
Yty GG wwpplip ytiptiph fwpugiw mihytpuwy ﬁhpb(l_tujh lhmhnlm[nq. w)-
fuwnw Gpuyhl opqultpd wGughu, npuytiugh hGwpuwnp hGp hwjwphi untilinh

14
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~ Ypw, thnpnfubp L npnpby nbtu-
(innghwljwl nt pwhwgnpow-
Jw@ wwpunitnpbpp, wupgty
wphuwwnwpwihl  opqubGtph
upnnunwpytiph  wqntignipymlp
4 Ytptph  Ywlpwgiwl  npulh,
wnununpnujuinpjul b kY-
wpwtGipghwih  dwhuh Ypuw,
/15 N hﬁéuﬂﬁl [iLul:i wnwowplud
> $ n uw tiptiGiw
pl[wputub Ytpwwbuw yGbpl wlwubwpmowljwl upulmuggﬁhlphﬁ Ilzlujdu?tqulll;pLEU-
[PLuU npuwlny SwlpwgGhn wuwhwloynn wpwgnipjul nkdhdGhpl wujpwhm{bm
hull‘u‘uuulgnl[ hhdGwynphy btijuopwwpdhsh wihpudtyn wpugmpynilibph-wwh-
twltpp, wwmpwunb Gpynt Jud Gptp wpuwgnipniiitpny wuwmnn bkupo-
2wpdhy b wpmunpnipjul wwjdwiEpnud hinpdwpliby:

Gnpdwplpynn Shpklwih wpluwwmwlpw)hi opquip wwppkp wpwgnipym-
itpp vl hnpdwpybipt Gupumwyn] unbingh Jpw wbnujupws t hwuwmwwmnil
gn;(;lagpl:l;[/bllu;p;lilzwpdll:léiinph wunnunwpytipp puwnph oglinpjudp thnthnfuyby LG

- ww/p: EilpnputGpghwyh owhiup npn
Quuyyti b Unpuitinp b u.uiull?[?libjul:p: I T GRS o

YY)

. 10. Milfu]bpuwy [Epudwinfish
plnhwGny ibiupl pn wlgnyglbpmy

Qhuwithnpdtpp  Gwhuwnbufwo
kG tink] Jwwwph) tptp whuwlh k-
phip (Unypw, hjnpwih b funwgpuo)
dwlpwgGtint hwdwp:

<hmwqnuunpjub Gpwjihl dhom-
pymGGtpp tinti GG, Gwlpwoph Yun-
pwswthwlwb Juqdip (3), %, dbphk-
 Gwjh wpnwnpnnuiwmpymip (Q),

4 q/d, Ltijumpuwlui tGipghwjh wmb-
uwlwpwp dwiuup (Nyy), §dwn.d/yq:

Qhunwithnpdbph dSwyuwp sikodwg-
‘ Gt L unwgywd wijjwiltph Gowy-

dw( gnpop ptplwgltint Guuwunw-

opquh yununwpytipp (ng):
4 Yhkptph dwlpjwopltph hwwmh-
Jwswihwlwl  (Gunpugwihwljw)

Juqup, dhptGw)h wpnwnpnnuijw-
(impynilp L Ejunpulwi tGapghwjh
wmbuwlwpwp  owhuup npngytp GG
hwjynGh dtpnnitpm| nt pwlwdlb-
nny:

Unwhw Ytptp (funwn, onnun) dwi-
pug it ghnunhnpdtipp Juwwnpyb
GG Gy 11 — nud pipjuwo mhybpuw
dtiptiiwjh Ypw:

VY. 11. Mibpybpuuy dEpliluyh pupnpuni gh-
wunfinpdbph puwqGkpp fuma i onma dwlpug-
Gty

15
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Qhunwihnpdpp Yuwnwpgby 66 500-3000 ujwn/pny wpnnunwpybph hunfwp:

Ghunwihnpdbph Guunwy E Enby npnyty Ynuhn Ytiptip dw[%ullllgﬁm[ wzptuw-
wnwlpuwjhG opquibh pujwgnG wunnunwpytpp, npnlg nhwpmd Jupbh t unw Guy
funinp m omninh wwhwGeynn Swipjwopwswh L npub hwiwupwumnwuluwé npn-
2t Gl dEptGwsh wpnwnpnpuwingimG6 m EGEpquowfuutpp: Snninp Kwi-
nugiwl ghnunhnpdtiph wpnymGpGpG wihnnib) L6 wynuuuly 1 -md k& junmg-
Yt huiwujwmwufuwG wwpwdtnpbph thnthnfunipjwG qpuibhyGhpp Yuiujuwd
wpluwmwGpwizhG opg.uGh wwnnunwpytphg (6. 12 L 13):

Uymuwly 1
Mbpfbpuwy YEpunfwlpfsh glunwfinnd bpp Uhghlwgiwd wpymbplbpp onmn
twlipug Gbifu, bpp gulgh whgpbph suhbpli bG6* 14x22 = 308 iiP=3,08 s’

Qwlwlh wnnunwpybpp, ujin/pnyy
500 1000 | 1500 | 2000 | 2500 | 3000

8mgwGhyGtpp

UwGpjwopwswhwliwG YJuqiG (%)
pun Ywlpywoph swihubph, wd.
<2 28 39 4,7 7.3 12,3 15,6

2-3 6,7 7.8 9,4 11,2 15,2 21,3
3.4 11,6 11,9 14,6 19,3 24,4 29,4
4-5 37,1 36,5 35,6 33,0 29,4 21,6
>5 41,8 39,9 35,7 29,2 18,7 12,1
UpnwnponuwlnipymGp, Yq/0 12,0 30,8 47,2 67,8 91,1 117,6
EGbpqumnwnnipymGp Ydwn.d/lyq 0,18 0,07 0,05 0,03 0,024 | 0,021
5% Q. Ny
»5 . o ’- rope ‘ /
wl = . 100|. 0,18 7
8] 0,16 /
30
\, Ny=f(na) /
60l 0,12
20 \ /Q:f(m)
4 X 40[ 0,08 \ pa
10 .
g L 20} 0,04 / <4n
. /(( T A
0 500 1000 1500 2000 2500 Nosgmp 0 ) 500 1000 1500 2000 2500 N

VY. 12. Opmunpr dwipdwopwsunpwlw( wq- VY. 13, Ubpufwlpfsh wpawnpnpulwGnt-
Ut (8) Ywfuwompymbp dwlpwglng pubw- PreG b Lblnpuwtbipnghush owfuup uwfufw-
bh upnnunwpiftiphg (ng), bpp gulgh whgph OMpymGaEnp qubwlf upnnunwpybphg onmn

sunfibpli b6 14x22 iif=308 tf’=3,08 uif’ YwlmugGlyhu
{wiwywunwuuwl wtuunnwlpwihG opqubiipm| qhnwhnpdtip Yunnwp-

Yty &G Gub fumnh, GwyGntinh, Yuwpnndhih, qupm m Lghwwwgnphth Jwlpwg-
dw hwdwp:Fpwlg wljwiGhpt withmhyt) &6 wynuwyGbpmd b Yuemgyty b6
GdwGuwnhuy qpudhlyGp: FpwGg hwdwenn wpnymbpGtpG L.

- YGnuGhGbph hwdwp onmnh 3-5 ud ujwugnyG Swlpdwop unwgynus t

wfuwwnwlpwjhG opqwbh 2500-3000 upn/pnyy wpwqmpymGGhph uwhiwGGhpnu:

16

Uyu phwypnd dwlpywdph sunhtipp hwiwywumwufuwGupwp juqimd G6. <2 ud -
hg' 12,3 L 15,6%, 2-3 ud-p’ 15,2 L 21,3 34 ud-p’ 24,4 L 29,4, 4-5ud-p" 294 L 21,6 L
> 5 ud -hg' 18,7 L 12,1%: Brujwd wpwgmpyniilbphG hwiwwwmwupuwb
mGhytpuw) Ypwlwphsh wpnwgpoqujubmpymbn 91,1-117,6 4q/d¢ t, huy
hawmpwtGtpghwh whuwlwpwp dwluup’ 0,021-0,024 Ydwn.dNyg,

- jumnh 3-5 ud -hG dnnn Swlpwop unwgyby b6 Ywlpwgling nuGwyh 2000,
2500, 3000 upn/pnyy wpwgmpjul vwhiwGitpmd. <2 ud -hg* 12,1, 17,3, 18,6, 2-3
ud-p’ 16,8, 19,1, 21,7, 3-4 ud ' 24,0, 26,3, 28,5, 4-5 ud-p’ 24,4, 22,3, 21,5, >5 ud -
hg' 22,7, 15,0, 9,7%: dpwlg hwiwwwwwufuwl wpnwnponujuimpmiGihpp
wqik, &G 94,8, 137,5 L 209,8 Ug/d, hul biGywpuwkGhpghwih wbiwlwpwp
owfuup’ 0,023, 0,02 1. 0,01 Ylwn.d/Yyq,

- Gwllntinh uywhwbeyny 10-15 dd pujwgnyl Jwipjwdp unwgyt t dwi-
puglnn ujwjwmuyh 1000-1500 ww/p upnnunwpybph vwhiwGiEpmd: Uju nhy-
pnud Swlpwoph swihubpp hwiwywnwujuwlwpwp Yuqdby BG. < 3 d-hg” 10,4,
15,7, 3-6 ad-p* 12,6, 18,3, 6-9 dd-p" 16,5, 21,4, 912 fd-p’ 17,4, 14,7, 12-15 di-p’
22,5, 18,3, > 15 0d-hg" 20,6, 11,6%: Fpwlg hwiwywmnwufuwl wpnwnponuju-
GnipymGGhpp Ywqdt) GG 40,1 L 80,2 4q/d, hulj EywmpwtGlpqhwyh mbuwywpunp
owfuup’ 0,03 L 0,02 YdLw.d/yq,

- Jupundhih wuwhwboynn 10-15 df jwujwgnyl Swipjwop wnwybpugnyl
suthny uwnwgyt] £ nupdjug 1000-1500 wwn/pny uwhdwGGhpnui: Guwpunndhth
lpnnpuiswithtpp hwdbdwnwpwp Juqdty GG < 3 di-hg' 10,2 L 13,4%, 3-6 @d-p’ 14,6 L
19,3%, 6-9 di-p’ 17,9 L 23,7%, >15 Wi-hg' 21,3 L 12,5%: Ujn wununwpytphG
hwdwuywinwufuwl nGhybpuug Ypudwbphsh wponwnpopuwimpymbp juqdt &
59,2 L 101,1 Yq/d, huy tYywpwtGipghwyh mbuwlwpwp dwhup' 0,04 L 0,022
ylwn.d/yq,

- qupm 1-3 00 pujugnyG sunph wnwybjugnyl pwlwlh dwipfwuop
unwgyty £ dnpdwynp pnnnph 2500-3000 wwn/pnyy wpwgqmpniGGiph uwhdw-
Ghpnut: Uju upnnunwpybphG hwiwywnwuuwi unwgyuo 1-3 04 swihbiph
Swlpuopliph pwlwlp Yuqiky £ 61,3 L 63,8%: Apwlg hwiwwwwwuluwd
wpnupnuiuwimpymGhpp Juqdby G6. 135,6 L 207,4 Ug/d, huy bikywmpwkGhp-
ghwjh mbuwlwpwp dwuup' 0,016 L 0,011 Ylin.d/yg, NN

-kghupnwgnptiGh 1-3 0 wowybpugnyl dwlpjwaop r}wpdjwl\tqwgl[mﬂ k
nnwnnph 2500-3000 wwn/pnyy wpwgmpniGGtph uwhiwGGEpnud: dpwbg hudwwyw-
nwufuwG 1-3 88 swihbph Swipywoph pwhwlp hwiwywwnwuluwlwpwn Juqily
t 61,5 L 62,0%: dpwlg hwiwwyuwinwufuwl wpmwnpnquiulnpymGaipn Juaqity
b6 168,6 L 263,7 4g/d, hul btlwnpwtGipghwih wbuwywpwp dwfuup® 0,013 L
0,008 yw.d/lq:

MGpybpuwy Yhpwdwlphsh Yuwemgyuwopw)h wwpwdbnptph owynhiww-
gnuipg pwgh ghwnwithnpdGwlwl hmwgqmnmpnGaiph Gupuwnwyl b gk Sk
mGhbpuw) Ypwiwbr hsh wotuunnwlpw)hl opquGGtph wjugnyl wpwqmpmé-
GbpG wyG hwyny, nputiugh dkpGwl Jupnnww gwliwgwd Yhlnuln n ppymbh
hwdwp SwlpwgGby Ynyhw, hympwih b funwgpuwd Yhpbp L npuilg Swipwopw-
sunthbipp pwjwpwnpb wlwuGwpmowlwl wwhwleGhphG: Uhwdwiwlwy ghwnw-
thnpdtiph GuwwnwyG b bnbi npmptim pujwgnyG SwipjwopwswihtphG hwiwuw-
wnwufuwl SEphGugh wnwtpugny wpnunpnnuijuGnpymbé m bnpwtiipgh-
wjh Gwquqanyl wbuwlwpup dSwhuup:

MGhytpuwy YupdSwbphym] 6 hhdGwlwl wbuwlh Yeptp dwlpwgGhhu Yi-
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pwdwlphsh pnnnph pudugnyl wnnwnwpybpp mwnwGgl; &G 1500-3000
ww/pny ~h vwhiwlikpnui: hbhwplb 16 wyjuwiGbphg ShwyG tpbph niypnud LG
nwuwynud 1000-1500 ww/pny uwhdwllbpnud Gpynwp Swilnbn Swlwpg Gh-
1hu, hul dkYp’ yuwpnndhy: Unwohl nhiwypnid ShphGwjh wpnwnpnnuijubngpnip
nwwnfwnud £ 40,1-80,2 q/d uwhiwGGbpnwd, hul Gpypnpy phwypmd® 59,2-101,1
¢/¢ vwhdwGGtpnud: Uju nhwpbpnud Gwlpfwoplbph junpuswihwlwi juqitpG
wnwldwwbu hpwphg pwwn k6 wwppbpynid: Nwmp Jupbh b opGgmbs; 1500
wuw/pny wnnunwpyting, npnlg nhwypnud wpuugpnuwlnpymGitpp Snn tplm
wlquni dto G, huy biEnpwtibpghwh dwhuubpp 0,060 L 0,040 ydn.d/yg -hg
helinud kG 0,030 L 0,022 ydwn.d/lyq -h:

£nnp whuwyh Yepbph dwlpwoplbph wjugnyl hwnhuyuhwlul L
Yunpuswthwlwl juqitp unwlwm Guwumwlm] Jupbh b Yepudwiphs utipk-
(wjh Ypw wbnunpl] wpugmpymGGph thnthinfudwl wneh b wwywhndby 1000-
3000 wpwn/pnyy wpnnunwpybip: Gwpbih b wpugnipymiGiiph wyg uvwhiwii www-
hnybp Gl hwunwwnl hnuwbph  bEjupuwpwpdhsnd b owyp EnwGulihpmg:
UwlujG hwpdh wnbbm], np gnpowpuGibp wpmwnpnud 66 Shwdwiwwly gh
pwlh wmnunwpybpny Ejmpwywpdhslbp L wnwownlpnn nilipybpuw; Yhpw-
dwlphsh quiquowghl wpnwnpnipjul dwdwlwl Juptih £ wynyhuh Biopu-
2wpdhy plwunphp m wnbnuujty depeGujh Jpw, nwmp npnpyby E YhpudwGphgh
wpunuwnpuliwl thnpdwpynuiftpp Juumwpbp thnhnfuwlwl wpwgnipjudp bky-
wmpuwpwpdhysny:

Qnymipynil nilkgnn tnwdwq wuhlfupnb EiEYwmpuwownpdhsp dklp dlwihniuby
tlp 1500 L 3000 ww/pnuy wpwgnpymGatpn] wpuwmbn hwdwp: dpuw hwdwp
Juwnwpyt G hwdwwywwmwuhuw huwpupllbp:

Ubpwidwlphsh wpuwmwlph dudwluwl Swipwgynn Yhph hbwm pnlytiph dke
hwdwh pwph mt dbnwnh YunpGip b wyp §npm wnwplulbp &6 gymd: pulp
wpluwwmwlpwjhl opquGlbph nt biunpwhwnnpquijh gwiiwl L wnw@dh6 k-
phlwdwubiph pwpplbtim wwwmdwn &6 hwinhuwlnud: Lwgh omwp wnwplwitphg,
hiwthwGnuiGhp Jupnn 56 wnwowg (b Gwl hph swthhg wybkih SwunmgnuiGbpp:

% oo ] 1 G IR | s Ubpwdwlphsh pugwliwl fuw-
¢ ; 2 thwlnwiGbpp Jbpwglbmne Guuunw-
0 Und  Juwldb, b Eypwwpdhsh
uliwl Gnp tnubwl b uubdw (K<
wpunGughp Ne 2289A, 25.06.2009):
UjG hGupwynpmpymb & wwipu,
wnw(g Ywnmgywdpwjhl thnthn-
fumpymGGitph oquuugnpoty showl-
lywy nkdhd dwlpwglng opqulh
fugwlnuip Ybpuwglbne  hwdwp:
R SO #ed whwlind wnwowlwme dwdw-
Ul 14. Vslpujwpdw G mupph plphwlmp mbupp Gwl bEunpupwpdhsi wiowwmynud
t gulighg L ny ULo nunuphg htwmn wjyl pwwm jupd dwiwlwlm] w)fuwnnd k
hwljwrwl ninnnipjunip:

Llj. 14 —nud pipjwo E nijudupdw vwpph pinhwnip wtupp:

Onppnpn @pfunuf pipdwo GG niGpytpuw YEpuwdwlphsh wpmwnpuijwb tinp-
dwpynuiGtph wpyniGplpp L wbkfuGpun Gumbuwlwl hpdGugnpooip:

Bymuwo ywpuibnptpm] nbGpybpuwy Yepudwlphsh wpnwnpuw thinp-
dwplynuibph Guuwwmwll b Entp unmqb) Gpiuunhtwl wpuegnipjudp bnpw-
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pwpdhsny Yepudwlphsh wpbuwnwbph hmuwihnipymGG6 nu npulyp, whwgnpow-
Lw( gniguGhGhipp L LhdGuynpt) mintuwljo 6 wpyyniGubnmpynp:
Upnuwppulywl thopdwpynuiGipp junuplt b6 {MUL —h Rwpwhmlhnh
nunuiGuihnpdwpwpuljul winbunpjub juplwwpulpujhi phpduynud:
= 4 Ul. 15 —nui pipjwé b6 Yhpwdwph-
sh thnpdwpynuiGtpp hwdwp  Guhiw-
yunpuuniw i wwhtpp:
\ Upwmwnpnipjul wuydwGitpnud thnp-
& dwpynuiGhpp gnyg unlbghG, np mGh-
* Jtpuwy  Yhpwdwbphsh - uremgywoph
ulqpniGpp 6hpwn £ upbih £ plip dbphk-
' GuGbtph thnjuwpbl wfuwmuglbp dkhp
L wuywhnyty qphiplk pnpnp mbuwyh yb-
-§7 ntph (funwn, onoun, Swylntn, jupnndhy,
¢ quph, tghyumwgnptl) Twlpugnmdp-pu-
Jupuwp wpmwnpnpuiuinpjudp b Gjw-
quqnyQ EGEpghmphjulwl dwiuubpny:

Eyupwwpdpsh Gpljuunptwl wpw-
qmpjmGGtpp’ 1500 L 3000 ww/pny, hw-
onnnipjudp, wpwlg Yypwpwjihl wwhb-
{ ph, wywhnynud &G Guilpjwo Eby-
wnpwywpdhsh nhjujupdwb Ejnpu-
Jul uppbdwlbphG hwiwywnwuhiw@
hwjwpywd tEjumpulwG uwwppp (GY.
14): dtpohlpu pwhwgnpowljwl hnwuw-
thnipjnilip puwjwpup k:

MGpytpuw) dhpkGuyh  Ghpgpnoing
= ! & wmwpbijwli winbwnd t 69010 npwd,
Ul 15, @npdwpymidlbph Gwfuwyunnpuud- - Loy hnfuhwnmgiwl dwdlnp  Jug-
il uphbpn tmd £ dnwn 3 niwph:

LU ULNRD GQLULUSARMO3NRLLED Bl UNAUQULUNRME3NRMLLER

1. Unuywn, hympuwih b funwgpud Yhptp dwipwglnn gnymp)nil nGhgnn dk-
phGwdtpp pupép wpuungpnnuljwl n EGipqunwp &6 L gyuinughwlwd nt thnpp
$hpitipughG wlmbumpymbitph wlwuluywhwywl ppdwlbpmd npuig og-
umuqnponuip winbuwybu wprynulun]tin gk

2. dujwumnwh wyhnwljw wqpupuwjhi hwiwpwpuing untndywd thnp-
pugunh L EGEpquiuugnn dkptGubtpp Ywpnn h‘[i hwonnnipjuip dwlpwuglby
pnmp wbuwyh pruwljw b owqmd mbkgnn Ykptipp' funwn, onnu, dywlwpniyjutiph
gnqnuGGbp, Gutwy fumnwpnyubp, fuenwgpud Yhntp, wpiwmwywwpwwun -
(itp, wppwu, tnkql L wjt yhpuwwnbuwlibp: {wnljuubu hinpp wimtunpymGik-
pnud wyn dkptiGwGbph oquwugnpdnuip mﬁmhpwulhu wpxumﬁuu[h‘m t: Uwiuy,
$hlwbuwlyub wondng thinpp wGmbtunpnilitpp ndjwpwlmd &G Ynuyhwm, hyni-
pwih L funwgpwd Yhpkp Swlpwglnn tpp nbuwyh dbplwlbp dtnp phpk):
Lpuwlp wwhwignd kG wntinoty wylwhup mGpftpuwy deptilw, npp jupnqutw
pnpnp whuwyh Yepbpp ﬁwGpL}l'gﬁh[:
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3. GnynipymG mitignn YniphGugywd b mGh]tpuwy Ytpwiwbph; skpkGu-
Gtph YwrmgywopGhph m wyluwmwbph uyqpmbpGhph Ytpmompywb hhdw6 ypw
wnwowpljud thoppwswih mGhybpuuy dhpkGwl Ywpny b hnpuwphGly thnppw-
sunth tipbip dtiptGwGbphG L hwennmpyudp twpwgGhy pnnp wbuwlgh Ytptpp: Un
Juwuuygmpjunip wlhpwdtan t junnupby mbuwljwé L thopdwpwpwlwt htnw-
qnunmipjmGGhp:

4. Unwyhwn Yhphph gnnmGGEERG MmGLG dniwG L Yunpdwé thnpp YnzunnmpjmG-
Gtip, muwh nuGwlny nhGunthy Yuopdwt dwswGwuly npup Gipwplymy GG ondwb
L wpnpiwG: UGhpwdbzwn & nulwlh wpwenipymG6 pGuply wy uwhiwGGEpnud,
npytugh thopp thGEG wmpnpiwd L dmSwb nEdnpiwghwGbpp:

lunnh m dmnunh gnnmGGph YunpdwG jwugnyG qnpopGpwg G wuwhnybym
hwiwp wlbpwdtyw t. npnzby Yunpnn quGwih Gphpwswhwyw ruugnyl k-
ompymGGhpp, wwywhmity Jwpmp Yupmd tGipghwjh Gwqugny swhunuiGh-
pny: L2wd wwhweltpG wuywhndbint hwiwp Swiplky b hwydwplwih6 hwdw-
Yuwnq, npp pujwlwbhG don t uopdwl qopopGpughG: Cunn wyn hwdwlwpgh
wtuwywl htwnwgnnnipymGGhpny noipu GG pipdtip nhGwishy hwpdwoh dunfubwly
gnqmGh gmiwpwyhl gEpnpdwghw b nhGwdhy mdp npnynn pwlwdlbp, npnlg
oqlmpjuwip hwydwplyk) &6 nhGuihly mdtph ShdmpymbGhpp’ onnnh gnnmGh
hunfwp® Py=180 U, funnp gnnmGh hwdwp® P,=176 L: Lwl Yuwrmgyhy t hqnpm-
pjul b wllyniGwjhG wpwgmpjub juhwompjub gpuibhiyp:

5. Updwwnwyumnh nhGwdhy yupdw gnpoplpwgh htnwgnnnipymG6t-
phg wiybih wpdtpwnpGipp hwlnhuwGnyS 66 wjf wpluwwwlpGbpp, npnbn
fnpiwl nbunpymbny, wpdwnwwynmnh Gmpp ghowpymd 66 npybu wwu-
whl-twomghly hwwnympymbGGipm| odwjwd, npp hwibkfwmwpwp wyfth dnn t
hpwhwlmpywbp: Uwhuyl woluwnwbpGiph wpymbpGhpp Yupbth t Shw)l
Yhpwnt; hwitdwwnwpuip thnpp wpwgnpymGGhpm] Yuptwl ghypnus, pwGh np
twomghly nhpnpiwghwliph wnwgwgmip hpdGwhwlny Ywhgws E ny dho
wpwgnipyudp fupiwb wwjswGGhphg:

Unyl wpluwwwlpnd jupdwb qopopGpugl hpwlwGwugyb; b §6d wpw-
qupymGGkph wwydwGGhpmy, npntn wonwewGnud GG wwumhy nhdnpiwghwGhp:
Pwgh npubhg wjunbn wpdwnwwwnnmh SwuGhlGiph  whnughnfunipymbp
nEpnpiwghwGbph (QupnuiGph) gummd ghnwplymd & whpGhph nwpuotw
wbumpjul oqlmpjuip, npp hGwpwnpmpymb t ufby wybih 6hpwn Gwpwgpby
inpiwé gnpoplpugp: Unw Ynnihg, Yupiwb dudwuly, hwyh b weGjwe Gl
wplwwnmwwunmnGhph Gmph junmpjul thnhnfumpymbp, np6 wybih dnn t
Yupiw6 duwiwbiwy hpulwl qnpoplGpughl: Shuwfwl hbwmwgnnmpyniGGupny
nnipu b pipytp Ypnpnn ghiwdhy mdh dhompjwG hupgwpluyhG pwGwdl, nph
oqfimpyudp npnpyby b wpdwwwwymmnh hwiwp® P)=317 U: Yuwnmgyt; LG
qpwdhlyGhip, npnGp gnyg tG wwihu nhGwihy méh (PE)) L wpwgmpyuG (V) m
wmnunwpybph (n) dnGlyghnGuy Yuwugbiph thnthnfumpyw ophGwsunhnpymGGbpp:

6. Umpth L pnmwdwiphG hunnplih thnfuwmqnbgnipyuiG nhGwshy mdh npnp-
dw@ dbpnnGhphg wybih npwnpmpjui &6 wpdwéh hwnjuwyby wewéquiljwb
nwpwowlwl dwpdhGiph nhdnpiwghwlbph L wpniGhph npnpdwG dkpnnp,
oquuftim] FowGlkih thnfuwybpynuiGlphg: Q6wywd fulnph mbuwlwl modwb
pupdp dwphiiwwhluwlwb §2mmpjup hbmwgnnmpyninul Ywb npnwlh pipm-
pymbGtp: dnipwdwyhG hwnhyp nhunfnul £ npuybu wewéquiwb Gymp, pw)g gh-
wnwihnpdGwlwl himwgqnnmpymbGbpp gnyg G6 wnwihu, np hwwhlh ph$npdw-
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ghnG hwwympymbp Ywhujwd punGuwympjul wunh6wGhg, wytjh Wnn t
wnwdquiwl-ypuumnhy & wnwdquijub-twomghy Gymptphl, npnGg oqumugnp-
onuip Yphph wftih 6hpwm wpymbpGph: Ujnw Ynndhg Gywd mbuwlwl htwnw-
qmunmpjniGGpp Juwuywd GG Swptidwwnhjuijwl puduywbhG pwpn, dSwjwumb
dLwihnfumpymGkph htan:

Unwowplynny mbtuwlwé htmwgnnmpymbGmd, dmpwdwhG hwnhlih hwwn-
ympymGGtpp Ywhwd GG dwdwGwyhg, npp popny b hGswbu wnwdquijwG-
wwuwnhy, wifybtu £} wewdquiub-dwomghy Gymphph hwiwp: Umu Yondhg,
hujwuwpmiGlipnw JwuGuygnul kG hwnhyh hunfwp ny ph wpwdqujwG Tnnny-
Gtpp, wy nidnpiwghnG, npnGp GnyGubu pGopny GG PmpwdwihG hwwnhyh hw-
dwp:

Umpshyh L hwwnhyh thofuwmqnbgmpymbp ghwwpyyly t npybu ghGudhly
hwpjwo: nmpu pipdwd pwGwdlbtpny npnyty 66 ghGudhy hwpjwoh mdtpp L
upmdiGhpp: Unwgyt G6. 0,=2,36 UMuw Lk 6,=2,40 UMw: Gunmgyud qpuphyp
gmyg t wmwihu ghGwdhy mdbph L pupmdGbph thnhnfumpjw6 ophGwpuhm-. -
pjmGGtpp x L z wnwlypGhph mynmpjunip:

7. Stumlwb httmwqnnmpynGGph wpymGpGhiph hhivwb Ypw Gwjuwgqdn]ty
L wuwwpwumyl) t mGhbpuwy YepwdwGphsh Gimpp Ynwhwn, hmpwih m
Junwgpwd Yiptiph SwipugiwG tpkp wluwunwGpwjhG opquGGhpm]:

8. Qhwnunhnpdtiph Juunwpdw6 Gop untGnG hp tEumpuywb vwpptpm] m
uwppwynpmiGipm] hwinbpé hGwpwynpmpimb t wybty YepwdwGphsh woluw-
wmwGpwjhG opquGGuph uwmnunwpybpp thmhnjuty 500-3000 upn/pny uwhdwG-
Ghpmy L Wywlwe dhpnnGtipny npnpby Yhptiph Jwlpdwoph hwwhijwswhwywb
Yuqdp, dhphGwjh wpnwnypnqujwlnpymGé m thjuputGipghwih owhiup Yuwie-
YJwd woluwmnwGpwjhl opqubltph upnnunwpytphg:

Qhwnunhnpébiphg unmwgyud wyjuwGhph Gwlptw wpnymGpGtph hnphofum-
pjwl wnnuwlwjhl b gpuphlwiwé ophbwswhmpymGitpp gnyg &6 wmily, np
mGhybpuw) Yepwdwbphsp popp whuwih Ybptpp wEwuGwpmowlwl wWwhwie-
GphG hwiwwwmwufuwl Jwlpugltm hwiwp wibpwdbn b dhphGwsh Ypw
wbnuljwt; puqiwnkdhd wpwqnipyniGiipm| wluuwnnn bEYuwpwawpdhs: Usn-
whuh tEYnpwowndhs hwzqwplgby, Guhiugdnby b hwdwpdby t: U6 2w wupq
EiiunpuwG uwpph oqfimpjuwdp wyluwnmi & 1500 L 3000 mm/pn‘u;%t—
pymGGtpny: v .

9. {wnjjuwhu wptwnwywpwpuywnnibp SwiwpgGhhu quiphnGyjwom-
pjul nt onwp wnwplwGtph (ewp, thwpn b wyl) weijumpjul wywwnswnny
twipwuglnn wyuwnwipwjhl opquibp Jugwynuwi £ L Juwn htnlwGpGtph hwé-
qhglnui: LUnp Wwiplue m wwwnpwunud Eiwpuwlwi vwppp hGwpwynpni-
pymb t wwihu, npybugh fugwlmiGhph dwiwlwl wluwmnwlpwihG opqubp
YwGq wnGh, npny suwthm] nltpu juwwwph b ujuh Gopiwi wluunby ({4 wpnn-
Guqhp Ne 2289 A, 25.06.2009):

10. Upinwnpulwé thnpdwpynuiGhpp L wbluGhjumbGmbuulwt wpyymbw-
Ytnmpjwl hwawplGupp hwumwwnmyd G, np Ynuhwn, hympwih b junwgpud
ybpbp SwlpwgGnn thnppwswih 3 dbiptGwbphG thojuwphlng wewowplyynn mGh-
Ybpuuy YepudwGphsh wminbuwywl wpynbGujbnmpymip pwpdp b Wjuybu,
mGhytpuwy ShphGwym] Yhptpp dwipwglbhu whwuqopdwlwl Swhuubpp Ywg-

" gmd G 10,7 np/yq, huy qnympymG mGkgnn 3 dhphGwGbpn| Swhpwgbhu® 12,7

np/ig: Cwhwgnpowywl 0Luluu(h§|b hetignuip juquimd £ 16 %: MGhytpuw; Jph-

© National Librggy of Armenia . . .




© National Library of Armenia



© National Library of Armenia



