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stsi W' y' ' dals Is j f dftisee’j HoH- @Maj t6 dzOdg Slztzs O3

odL 20Oy 'lsveisces Isj f dz&p sects to' o dgV dzdav |

a= Q = QO'%@C y JZIBA @35
F @ GGBHI(Um- U, )

HjQ-C dz ¢ ' Mls! fjtejHOdsets 8 BHdddys YoMk
F-jjCldodzO ftse jtontzy Isjf dztstsB o3’ dalz, o3
G, -dPMO Oy lfedzts ¢ € & ;
re-n' dz dg' s+ @Ok jte' Oz, C¢ / B
d. -dS 9" 9 Odzj dzls dzdj A da@3;O0 A3 Is to
Di=u,-u, - tojHds 2 Isj &3 j eOlskztcded?2 d2Of ' ts,

2 dzt dz Mmis! odzsetsets o' s tcE§ dztizO Y @ 4
sB MW G d3:

r :E = 1+O’001, Qg,G / d3 (321)
u V

0

Hipitfdlstsdgd2 tsB' f tho bz G 6@ 15
V,itsB dtsidzsetsets ftso' IsteWw dz0 1 C¢ Mot

l1dlstsdzd? tsB' ‘' B3 osdzsetsets o' Istew o dL dz

V, 3
u=—2>2L___ 7 G,
1+0.001C dg

HidTosdzseso a3’ Mls 9" Istew, 6 [/ C@G.
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3.3 ¢dzOdz' IsdydzO© ° datse tiodfticH YsjOtgHzwSL] ek fr
L jtodesmatseodh '

b dzOdz" L " Mdzzs ydr dB@BjIstsH' & HEsMdz HY j dz
LicsBdIlsd odMmMdzso ¢ s HsYy' dz!tak)finlss Is dLo @tpls
s §dte’ hds 2 yom &34 bsg@l | gGlnda) dasdsz s
[ B tkzdzlslzo Odzdzw f OtcOd3j Iste’ o ftosyj Mk s A
jCMf jtedd3j dels Ozt dzd B Bj IstsH OB L OkzOHIsts Ist

] BjIstss B ' dz2h hdqosS s&ts sH sptzH o j fedadtz
L jtedesmroso dh SO Mttty ddzv tBMWe' 8 | &
o' Hftseo ' Hdz" IsjBtejIsdudz HEMdz HY J dzdzv f oS
sRtsizoHYy Pdzgzy dIs! o "'OF IsEs@E Bls ' &L ' WHA3EgAMS ‘H o B
Ctozff @S Iststcd, hts BB EZABse dzj dz Isj m desdzts @ ' Y dz
WOCIssted, Mt LOdZzEO®OBIsd o s HfAsgifadp Q) el ts ol
Aset j§ MY ARSIMIASA60174. 1 0 ,

[ dzw HisMW ¢ dzj dzdzv odMsC s° sty — slzREESE | da
dzj sEZ HOMisOdeso dIsd tojydds tetsBtslsd ftodMmlists
f Otels' ° L j todzO.

U BOGOI! tsn Isjn @O&sc OYydE@C sthtec sy ff g = d
mMzh * dzdz ‘ L o sdztsy J dzdz BOIsj o' OdzlZO Is dsyf dpk=iz
ftecdotsH' B - Odz’ L A3 9o L O ff istifipts o [z tc ts B) s G if
eSLtcOrkzdSEz ©C 0L Odzed n ftosyjm' o dzj sB R~ " H
OsdiisMW jtocdesets s Istew, wCj LOeayHd d3 Mmlisc

s O0Cdd3 yddetsdz, OldismMW jtedzgy 9 Istew wo
otsHW dzs™ ff Otcdg O dgdzdg oyt dztdscOfd3 L s ' Istew d3. 1 |
dzd ¥ U d Isj BB J cOlsktcd IsySd twshd "o fH@EP.O
ftcdtecsHdzdn Edstso On f tod C dz®e tsdgy A& BSHfs ¢ 5

ldatsHwvyd L MO’ ftedqtcsHd L jtdzO SO
B o Hdz Mis! E LOZdMk' 2téts o' H OCI(
MittijHtseadh O, O kOSCtsYy E Mo tstcj dzdz IsOC C
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fsfJtcjHY o Odzd ' delsj dzifd o ded 2 5B 0} talis B iz Usts:
LB jte' ¢Odzdz? V] te 2@ OUs®? d3Oidergiqt]. ey fozdh™ HAIBF]L O
O dzOdz' L jtadiEinte sdedzdzdd M tsfzBls dzlzL B didh) 02" O dzdz® fi
tej ydqteS zdzw y* - Ljtedzsodr MEzds' P j2 Lt L dzd
L J tcdz0, fsCOL iz hdesCk Mftw ks Odz' Mis
B' dzv h 1 dz] BBdzts HtsMdz' HY jdzdew, Issdzz f tetsB dzj
HOdzd 2 1 f®Mmh disd vyj L Oo HOdzdzw EMY " hdets Bts
9 Hffitdggn BjlstsH' 8 f "'HIEBISBOC qOH BdzeezC 5 L
dzj sBR '  Hdadrn EZdRtseo OR. 56t d30Ils j Afds dy dasd W opd:
mMrsodh H&YW LBjtt' cOdgdgy "L dgjsBn' Hdzdd3 L f
s dzdeo dr o dzZOffE §48asMmis j 2 L j tc dzO

dsdMmlsj Bdzd?2 OdOdz' L. § jtcjHBOYO' , f Jteh
o dH' dzj dedz? 2028 ' dzr b Mkl dn ) tddi s e g t
Isj R desdztse ' Yydesets ftesyjmkz 2tet fCOLEs5Is!
f OOl stedyuded d&zdd O s jtcOlststedzd dzgd. 1 02 B
Merj B30, hts HO' Ekwelk ftts ofp' WOCItted, W
50 dzsH Y B daE?5, 10113118 124,128,131,134.62,168.

Hosimps (6ionpaiyvosane)

—————————— on .
Sepro by [ i
(00 36epicanns) By o T T T e gerp ey oron - {oxono0xcene)
X S 11k —
2, L Lx Ho
Hosimpa(xonooue)

tdm. 3. 2. APy ds@dfydisd Mmn j B3O

YjtejL hOtt LjtedzO ftesf kM Oss! ©oBd&EH>
v ftetsyy M’ SrBdzH Y jdada" L jJtodzO L dg tSG
I dlstcOls0 otdscHO@I s M) fiodh 8T BdSHY |
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W, -W, .
W, = Msms(dz('*ltf;,thsﬁf (3.23)
H B

Hil snrdB3OM0O tRtdsHY j dsés L jtedd, ¢¢;

Closdz _
We-rosdzse ' Mls! At dZse s L j tedzO,

W, rotsdse’ Mis! HE L%%—t'jﬁ‘g)f.comdzw L j tedzO,

1 dlstcOkO o' lsteW Hd&Y BSEodsHY | dd L j ©odz

) /S'H_Ijjtds’ ( )

Hiln-o dlstcOO AtdsHdsEs o Istew, Ca/ fy;
W -asdzse ' Mis! SAodzsHdsets fso' Istew;
CW ko

Jorw-a BZBEe A MisC ' M+ o Hﬁmag—(«—]ms i

Jo-o BdEE A MisC ' fls! qsaﬁ&%ﬁ%‘; ZO onfH' o

U dzBeOfl20dzfl R BdzcHY o Oyo L j tcdz0.
L(Ha‘ H'qh.!»HtsJ:BQHtslsj,j.q"'W@a@:s;dzsé'MHBLC@HBLC@HBL'JB:)S, (3.25)
Hilz-o dlstcOlO NtcdZsHdseEts o' Istew, Ca/ f;
H, i dzsOdz ' w o' HfteOy! So Odetsets ftso " Istew
H,.-J dzs Odf'tstfp'" WisteWw His LBjt' ¢Odadzv, S/ €@
Q.o HBHOBCBod2 bjfdsfedlsss (yjitiL Mmis

Crow/
W-C' dz CEdi§: bt oadf Otetsolz’ Ist qw L L jtedck

b, -sj § dztsj gz’ Mls: Cwo)sHd, CSry/ (S¢
lengalsj Bl j Okt &E%sHbEeE o' v,
M, -B30MO AtszsHdsets L jtodzO, €@ ;



71
B, -5 jf dztsj A3z’ Mls! Aodsudses L jted®, S Y
ths -Isj B j O kzte® jLg tedd@zdats

len-5j &3 j cOkte® ouzsHY j dsets L j tdzO,

stsj W das ') fednsdzts ¢ s teaisidgs dg ©5j Edzs R o
D. =4, @, & Oz - G iy (3.26)
HJD--C s W' y' ~'dzlso tisgtfigiAszr o GrRtdzisHY j dsdklz L
o, -sjfddshs otsHY) ;Sry/ (€¢

lisi-lsj 3 j 6OtcO L jfugd HiS LBjt' oOdedgy,

Ouo Y ASBEO €' d ¢ fls! Is i detstissdi,y 2 b © dzch s H
Cryl €¢;

Oy .- B ftedlstsSd Isjfdslsd IfJjudtsd
ks OlS zo Odadzy), , ' Q¥ /A Oy

Oz =My Prellts ytez) (3.27)
HYf ,x-B30MO L j tedzO, € G;
wo-bifasht Ljtd®),; Cry/ (Ce

t " odaw dzdzn  Isjoftsimss G stsB A3 dzlz we g tsf dfr
SrBiBH)Y kE Yyses otsdzsesets fftso' Istw
H=H, ot -/ ), (3.28)

HJH-f slstsydzj L dzOyJ dedz¥ JflsOdz' f° 2 odnr’ Hdz
H s-d dzlsOdz' § " v ftseo  Istew dgO ontsH" , €1/
D-SCtsiW" y' ‘-dzls olsjdfsdttsirts o tsn tsdztsH Y J dzts 3z

Cry/ (¢ otdztsecd) ;

. , , ¢ B sHOk
j-f sbsUds L dzO tﬁplmtsamg%ﬁgﬁspg' fls
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, Q@BU’HO?&
Jor o BdzBE A3 MIs¢ " Mis o' L s Odzts @ s

1 " HflsOoaddts (2.4) ' (2.5) 9o ' odav dadp
H= HH tSL+|IH9 CbH ISL+|J H tSL@L(tH IsT_tls: l-dgH sl § U’]Q 'ja ' I-) (329)

1 dssBO MB! d' €] f dzsIs WCO 9 ' HotH(Is!
BOjtc' Odzz, odmdseddts YjtejL it o da¥ dzez™
t 2 RO dzO
Aoz =@ Qo sz ), (3.30)
a-StsjWw y dzs bjfpzse HHOY' , lls/
I didzsoafuditic j L Stedlsj S (S Wl B'dsnPcomn
(Ctdisjte’ 2 N, cOtmdbgze) 2 REMigy iz BOP, t j 2 datsc

stedljt' 2 | tOMMeEY O
_b@ © 1 (3.31)

n

G

Hip=1-5 BB’ ‘Bd?2 CHj¥ 'y ' duljf o set o
T

-1 ted MC stej dede™ H ‘o dedie?, dzsdgtsi o O
d-H' OBjlste L jtedz®, &

Dt - to' Lvdsdjylsy j O ls;kz te,
n-S dagj BOIsdydzd?2 CtsjW' y¥fipes o' wiL Ctsl' |

sedlsjt' 2 ) cOdzH Is dzv

p=", (3.32)
" a

Hja-CEjiWW jdds sj s j wOEdsy tso ' Hdesfls

stedlsjt' 2 1 kfijd kO

N, =2 (3.33)
! /
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[-CojfYW jdls sjf desftese  Juzsfls' fso' kstow

stedlsjte' 2 (j2desdz HMO.
wal (3.34)

F%__
w-h o B! o' Istew, d/
stedlsj tc’ Odz' dzj Jo' @ diav lrzdzw dzOB Iz H

0,25

_ 0,33 24 0,43 012 P
Ng = 015R.>33 R 043 (5, %g , (3.35)
19" HE(
: o 025
2015@" 033 ¢p 043¢ 015 g g@
.. é ! r r % 9
N, J é G'r3 ¥
a=——= 3.36)
d d ; (3.

l d&zOMmdz" HiBE ftocso jHjdeBe B OdzOdz' L 27 ‘B lzdz
otsdzsetssB A3 dzgz, LOaHWCd WOtz dosydzdet to
YyoOfy LB jt' ¢ Odadav .

[fMlsOltydas to'-9 dze ez e S dgsdzlz, WwCj s
BrsdzZtH)Y ¥ ysets aifsdafZ @t 4 e dzkicw

P25 h

é e
1 = i 033 o 043 018
l OISR, R @™ %8 UO }
(P g 3= : 1A .
H:HHBL+31C90HBL+B d C&HBL'BtS’ H)ﬂ’t'gHBlﬁJUEhg@ e “), (337)

| |

| i

I y

10 " HiMisOo W dzHz® dzB z izts to i o dizo jhHSjHAES Sdifsiet®
~nOOCIsjtcdjized S MdEEHABB O ' SO oBdzZce B9 3
sBtesB¢d (tedm. 3.3, 3. 4)
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sSB @z dzt 9 Odzts’

tdfyp. 3. 4.
fjth dis ks ® &k

¢ dzOdz" L

fiwiB' ck

{ Lol e sy’ ) lsiz O dis B 6 tizg dz* 00
jCMyjteddj desOd dgsdik Mo tso d!

HEmdz" HY ko Odzse s ff tets™

9  HSBtcOY j dz5L @499 rifipd © 39 3HMEIsdz Mis!

fls © dzt

QWS dzOfpds dessSs o 3’ Misk 20 o ' I ests dige
W' kSt fsmsjyk’ Mlsos' d d& fMls:

o J 8 dztf fi) o

odh j L dzO"



75

3.4 AlkzdSy' sdzOdzr dzO L Odzj ¥ dz' Mmls Csj W'
nOtcOCIsjtedMmMisdS tBtotsBdzt 9 Odes’™ JtesHEZS Y

sjf dzsftese Hdz Mis' L jtedse s’ &OMd dzj o C
fso' lstew )z ftHe®o  HdzdC ¢8,33,66741PR31,152,153.174

vjf dzsftetse " Hdzz L HOIsdz fls! nOKBOCIsjtedL Iz
fsCOLE, wWCO C'dr " Ml Isjfazslsd 4 jtejHC
fso jtends ftod L a3 dz Isj diH dod@dsipttc H SEOy dsdadff C
_ g
/= dv/dn (3.38)

Hid-sjf dzse g3 Wi ¢
dt/dn_cwon * dals G B okl

stsjWdzly ' Isj f dzsf etso "WH detsffnuigletss o dzOMmisld adz iy
LQdEdIs: o' H §todic@®atd] deQladmdEzdfijls Odzz, Isj o3
GOL " 9) . v B' dz hsfyls" odf OHC " &8 L dzOy ' dzdav
d $MY J tod d34 dzls O dzlzriasse “'tm dig] Smilsw Is! Mmw

UV MCZOHddr odfOHSCOR CtjW"  y' " dals Isjtfc
WOCIstste O3, w g dzJ LOoaH( ' HH @ Is!
d Sy j tod d3j dzls O dz' ¥dzts dglzO Co, d LddED ugj d@ddzOH , C 5§ W °
fstedMmilsdr B@OIsjtc’' Odz' © Mddz! desf QB JIlstctso i
sOCtsYy ©'H W' Lduydedms o d&zOMlsdoetfMmilsj?2 t' HJdz
CtedMmMlsOdz" ydzd »  toJ ftizd o dz dzO ) ldsty |9f ddefs" tefsi@d tei1ie C
CtedmlsOdz' ydzts”’ WoLd. J OlssteW dzd »  Is' dzO~A
Bsdzj € kz dz.

1 Jdis s Odzs ftotso tsH (IS tls j tsdet ,dzts € tdstyg oY
Csdzdo OE®IGFFY o' H 0,1 HBEZBS2 yBOM,/, YW s
Csi W' y' " dals Isjtf dzsBt®®o0 ‘IHsdzB I '3 dg')H. ' ©3j0f0dzts
BOMd5 zte®L " & d3j dz" O L G dis ' { dzts {fj tectsked" dagdz’ Ufij l4c' j
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fso  Istewdzdn ftstetsydeddz. | dzOmcz' HisS dedL’ S5
stcdo Odzd2 yYOfm LB jtc' FHWI576I5AE24]s | &3 j tOlst

U f.OSkdy' LBjt' cOddY L jttdd {6 0dC
©ZOM' dadpsdeE IsttdeoOdkd?2 YO LeBjte' ¢OIsd- ' A
Hihjod2 *° dzjL O dptz B° &iiph] e OissB Q! C

1 " Hoadh jdeda" a3 Y sC OL dedC O otsdztsegtsfls’® L
5OC sy YEHBYN Y jtojL dzd iisE fic dzis o ®Zs f (B@Myd H 4
Ljtcdz® CtdzHbClsdodzdds 3jlssHisd sy dzdo d 2
Ldzdy k' Is! mw ety " Mis dzO ' dzdzv , fsc6 ' te
L J %3dz88,71]

s jydW' yde od&OMmisdotmis’ L jtdd, w§
sBLZBsSe ZEpsdd MsOdsds o HOL | ta B Mls o

9L O dBsH' °~ ° tdzOtcj ytsa  dz@zkd dapisEzO0 &3] dizh dzts
B ydes § 590 dedid@e LL jldsfdzO Is@B @ SIedzO & sz dsls['dAQ
oBHdGEEE L yddlz ' Ud fjCdazas . € o dmsyjCzk

ZO29 0Oy dzdo " " O MS ZOH tsaf ® dzID MO gz@zls, O WL d 2C
B' 5n ' &3 uded-ty fsthtsy P ffaB- o IH Btzdg'Of Is4 MW

v jff dziso o zOMmisd e tsMis L J tedzO o d 1JdzOy
nOOCIsjtedmisd ¢ Od3d: figfldséts, Bts & ks s sty ] gl tsf) |sisid:
Isj B j cOlskz'gistf tetdos Hda L dzOYO¥ s tesL o dlstsC

(odL dzOyOs Is* Mw Isjf dztsf tetseo * Hdz' Miss &) .

3.5 ¢dzOdz' Isdydz LOMtsBd BsH j dzB ‘9 @ dzdzttzd
ftetsyi M o ¢{ tad tedasjotss’” ¢ Qzadyd .

1 jtoj des d3sdzi § B dgw tords ™ s @ ° derlz' Is d dgdzts
' HBEZOO' Is' Mw L O HGYGBsSetss " dzHEC 9 Odzd ~
By rOdz" LB 9. 10 (' HinlsOo ' I d2ji®°jdsedA d F tois’ls Q4
;°010° &3 Hdzv ' S toostccPhizic) B3z o P lv'sdzf 3 -~ Odz’
o' aodegtso OL . MOwLOSCIsjtedMmsdyde odzzlste’ h dz* !
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2

* 2 *
WA e 2 daj oA e A FE L 0 10°C H 08 KIOLY B €

hSHE ) ROd ydes' ' o dgso Ocd. stddzse " § @k

2 "2
I podsrlz o
e z *

[fg]mzl&?o 104y o 10'5fr] fjtojdetsfp Jjdgj tcg ' ° lz

9 d 306 O Is! fsHOd hsets twLed"HEZ §BddL Lk
BB totss mMftsmlsj e’ cO' s+ Mw Ld3 dz0 MmMlsOdzz ¢ u
ofdzdo e, s stsilRlizd " Miseo stee 8 Is:  ftsdzvw hodHEC sMIs
dzts te 3O dz! dzd - &zOf ez G ‘ IsOdzG j dzy’ Odz' dz( -
odzzlstc’ h dzgt sd3sdzj C 2 dzv tocdzts G s sdmCkz 2 Isj &3t j

it L3 ted odzzlste' hdzg' m N C Oz yoOmkz HIMYT J &
MdMmilsj d3 L dOydzts o 9l His'dlf dzv sk five df §Oeasthtss ¢

_l‘!-)dZJZﬁS
[s3§, udmnd¥®Tyewgud 2 GO0°  dzj M¢' dauj dedes ds
BjLtotsL d3' tocdzd 2 “dzH j € M 9o dtcOY O dzts € Odz' «

CCtdzGtolz j dals dets @ 5 sjtedse HictsHd dOB Ydkse s
HdMi jceso Odzd R B dzj Sz toded & € 2 § dsis iz datied
fesyjm' ofddok sdmsStsets kdMSk §twd HOdz
ftsdzj ¢6hz° (BisHj dzt o0 Oczdz?, KOS W¢ HESL o tsdw
2O dsdj Ckdvied 2 § S dOsddids dz e ji@Ouey o dzW

BjLiEL B skl o chzyv:%@qH disvls tood” i joczdavy s

f4toj desfmlz:

0 2 1 . }
b céuuc) " e 50 pdp,PU)+D,,Q, (3.39)

J] T 90 MstetsdzO to' o dgV dzgdgv BBHJj dz' (tsode M
BOMd 1 dzv Bsdz Sz icdzse s B SCBdRf sdzd dzs O  t
L d3° dzd , w gt fso' WL Odg L HdWEL"® "' B, O Is
HiLOSIkdea Oy' ‘ &) B SCtsdiff sdzj dzls' o . (Wd Clsd
dzi sSHdztste" Hdzdm f tsdz' 8 OGBRBPE&E § 9 tb izt dgf dzc
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ftcOoats’ Mlsstesdzd t' odgwdzdgy (3. 38) HOdzd2
Cdz' sddedesets fosyjmkz. 1 jdduyddd Hd¥%kze'

L 20y dedz® HBBEISCE CRels | e;tee[lsgttg‘gws%éayh ) C
Q

stedlsjte' 2 zd& HISO HO' Y &Sk o' Hdsh j dzdgs
MCOzicPOmMIsizy dzd 2 Jwytls, ftseo' WL Odzd 2 L
"odtsB dzdu g @Y O BJLtetsL d3' todaff,y.  § WEHSL) =
Ctedlsjte’ ¥ | D6 s @dsm@s ° * dzlsj defpd & diz sy o
o' Hdztsh jJdzdgw d3' ¥ Ctsdgoj S y' 2 datss h COdztss 4y
6jOCY' . 1 0ftdS dioss,c s § tfdsteved OE 'L’ c=Qrs dzy
dzls § dzfyd o dz' Mls@,=-ké1 43 tej WO IS jte s [ OS5 dzdzj
Lk
Uy
[H&O L Ghdaso dzd3R39" HijtDdastas’ @lzdz brlzde" | g5 dzjsC L
fitcd oOy O lIs! dzjtsBr' HdZ L dzOyj dedz? IUsjj teglftg Hoc
i toj Ockzs Is 9" ' Hfts9 "' Hdzd d3 yd dztsds. LI, ¢
O dzO dzts[BY]. Y dalizH 2 § 59 O dzj sd S td ftedHEM j o
B CoscOd L&k o9 W MCOdtdd® o ddyddzO
ftod ¢ dz' Wj dedz? X (@Y w8 ¢ diz®) dgsffysl" dz @R s axfzIE liz v e
sdMSk o Mytdzyjdd L yklsddeo' Mt o' HYt:
HgW kL 2dscets §jtejdsiiez Lddhjddr & St
Btoskzdz af! ¢sets tokmnlkz 2 ¢ sdzo j § W dRdiEssotts *
fted o HadBS) C B'EC ol ' sdzse ' ydz 2 MMy j der '
VO BHW Y] f 5y Ouds SCosdgvcdzdzvy d£j3dz 3B ) di3d o d -
HSHOISCtsots HBB dzs$ Odz! des™ s m Odz' ydes™ 2 Is
BijLfjtojteodatss WOLOR] ' Mok’ dsC Od dOs sH
tcj OCy" ’ we E tLedvdkzlssdkkz & My tSB to
BjLYBMjtjHdy ik ftesmMiststcso sz lstsyy dzdz
LsCOd desets Isjtosse’ HistsHddzOds Ydese s fyls O dgt
Hizyj d30dzj dz@ Cts¥ HEMS OdRg’, * h sd3' o tsilsj Q@ OB Is

Da, =
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oLO" ddde' ot dzdod, IsOC * tBdi3jyJdeda?y 2 Ik ¢
dz4 dzd € dzlz Is d sts BB ©90)0dzd tOyY' t5dz0dz
MjtojHd 8 MO siBO0 dsdz] CEdzOd OBt &'
Mistslsdets B dz' " jJ L dzOyJ dedzgv, dz' Y imim & QPwBPSIS
9 G’ HdsmIs' Yy st oddBZOc O tetsL tcOn Iz dz€ 2
sdzzH fiKjndzO® M s L dzOR sSH d Is L OMmMissMiko Odzdatzts 'k
Ot zd3j dzs Oy . rlsdfv  deOd fiffWne dzy tsthglzlr’ Hdyjj dz OH !

S

an—*
Yydimdz® s dzn MmjldzOv @Mdz' Hs¢ Y! séts di3d 990
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ArPOTEXHOMNOIIYHWUA YHIBEPCUTET,
np. B. XmenbHuupkoro, 18, M. Menitonons,
anopiabka 06n., 72312, Ykpaika (UA)

(54) MPUCTPIA ANA OXONMOMKEHHA W CYWIHHA CINbCbKOrOCNOAAPCLKMX MPOAYKTIB
AKTUBHUM BEHTUNIOBAHHAM

(57) Pechepar:

MpuCTPiA  ANA  OXOMOMKEHHA ¥  CyWiHHS CinbCbKOrOCNOAAPCLKUX  MPOAYKTIB  aKTUBHUM
BEHTUNIOBAHHAM, LLO MICTUTb BHYTPILUHBONIANOTOBMIA KaHan, 3'eAHaHMIA i3 AKepenom BEHTUMIOBAHHS,
AUTA W fpaTh, Ha AKUX BUKOHaHi MOMEPEYHi BIBHOCHO BHYTPILUHBONIANOrOBOFO Kaxany pudni,
npU4OMY B pUCHNSX pat BUKOHaHI OTBOPM, | MNOCKI KPULLKY 3 NONEPEYHIUMY Na3aMIt B HUXKHIN YaCTUHI
¥ Ti, LYO YTBOPIOKTb i3 PUCHNAMYU NANT i 'paT BEHTUNALIMHMIA KaHan, NPUYOMY B NNOCKUX KpULLKAX Han
BEHTUNALIIAHUM KaHanoM MiX NONEpeYHUMM Na3amy BIUKOHaHI WiNVHHI OTBOPHU, @ B HWKHIA YaCcTUHi
AOAATKOBO NO3AOBXHI Nasn, B AKMX BCTAHOBMEH PYXNMBI NNACTUHW i3 LUINMHHUMM OTBOpamM,
POSTALIOBAHMMM NI LLINUHHAMI OTBOPAMM KPHLLIOK, MPUYOMY LUINMHHI OTBOPU CYMiXHMX KPULLIOK
BUKOHaHI B LLIAXOBOMY NOPSAAKY, @ HUXHA NOBEPXHA BEHTUNALIMHOMO KaHany Mix puchbnsMu nuT Mae
YKNiH Nig KyTOM TaK, WO NEpeTMH KaHany 3MeHLLyeThCA Big BHYTPILLHBONIANOrOBOro KaHany Ao
nepudepii.
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KopucHa Moaenb HanexuTb A0 ranysi MexaHisalii CinbCbKorocnoAapchKux NpoLecis, 30Kpema fo
NPUCTPOIB AN OXONOAXEHHA W CYWiHHA GiONoriYHOT Macu 3epHOBUX KyNbTyp |  iHLLKX
CiNbCbKOrocnoAapCbKnx NPOAYKTIB.

Biaomuit NpuUCTpii AN OXONOMKEHHSI W CYLLIHHSA CinbCbKOrOCMOAAPCHKUX NPOAYKTIB aKTUBHWUM
BEHTUMIOBAHHSAM, LLUO Mae BHYTPILUHbONIANOrOBUA KaHan 3 BEHTUNSTOPOM, pudeHi nauTW, sKi
BCTAHOBMEHI Ha NNOLYi NiANOry, WO BEHTUMIOETLCA, PELLITKY 3 pUSMU Ta OTBOPaMU, PO3MILLEHUMU
nonepek MO3AOBXHBLOI OCi KaHany. [na 6Ginbw piBHOMIPHOrO pO3noAiny nNoBITPA MO Maci, wWo
BEHTUNMIOETLCA, BUKOPUCTOBYIOTLCA [1-NOAIGHI KPULLKW, YCTAHOBMEHI B pUMAAX peLwliTok i nauT 3
yTBopeHHsaM nabipunTy [A. c. CPCP Ne1498429. MIK A 01 F 25/08, 6ton. Ne29. 1989].

Heponikamu iCHyl04Oro NpUCTPOIO € BUCOKA EHEProEMHICTb, KOHCTPYKTMBHA Ta eKkcnnyarauinHa
CKNagHIiCTb Ta TPYAOMICTKICTb B ekcnnyarauii. KpiM Toro, icHyloumii NpucTpiit He B 3mM03i 3a6e3neynTu
PIBHOMIpHUiA PO3MOAIN MOBITPS y Mach 3epHa, WO BEHTUMIOETLCS TOMY, LUO BUKkopuctosytoTbes M-
NOAIGHI kpuwku 6e3 OTBOPIB, IO MOXe NPUBECTU A0 3HAYHOTO MOFIPLUEHHS SKOCTI nNpoAyKTy, WO
36epiraeTbes.

Bigomui NpuUcTpiii AN OXONOAXEHHS i CYLLIHHS CiNbCbKOrOCMNOAAPCHKNX MPOAYKTIB aKTUBHUM
BEHTUMIOBAHHAM, WO Ma€ BHYTPILUHLOMIANOrOBUIA KaHan 3 BEHTUMNSTOPOM, MOKPUTMI PELLiTKOM, sika
Mae XOPCTKWA NepchopoBaHniA Kapkac i3 3aXUCHOK NepdOopoBaHOK MOBEPXHEKD, PO3TALLIOBAHOW 3
GoKy BUXOAY NOBITPSHOTO MOTOKY B 3€PHOBUI HAcMN Ta BUKOHAHOK 3 MOXIMUBICTIO 3aMiHu, peLliTka
Takox obnagHaHa BUCYBHUMU eNeMeHTamu, po3TallOBaHUMU B rOPU3OHTAmNbHO BCTAHOBMEHUX No 1i
kpasx [l-nopibHux nasax, a 3axucHa nepdopoBaHa NOBEPXHS BUKOHAHa 3 ABOX CUMETPUYHO
po3TaloBaHWX BiAHOCHO MO3A0BXHbLOI OCi NOBITPONIABIAHOTO KaHany NepdOpPOBaHUX MOBEPXOHb 3
pi3HUM xapakTepHum po3mipom nepdopadii [[aTteHT YkpaiHu Ha kopucHy mogens Ne 63870. MMK
AO01F 25/08, 6ton. Ne20, 2011].

Heponikamu iCHylO4Oro NPUCTPOIO € BUCOKA EHEeProeMHICTb, CKNaAHICTb Ta TPYAOMICTKICTb B
ekcnnyarauji, Wo oGymoBneHa TUM, Lo BUCYBHI €NeMeHTY, po3TalloBaHi B M-NoAiGHUX nasax y3aoex
BHYTPILLHBLOMIANOrOBOrO  KaHany # CTUKAOTbLCA CBOEK NEepdiOpOBAHOK MMOLMHOK 3 CUMYYUM
CinbCbKOrOCMNOAAPCLKAM NPOAYKTOM. KpiM Toro, iCHylouuit NpUCTpii A03BONSE peryniosaTty po3mip
OTBOpIB B NEPdPOPOBAHNX MOBEPXHAX ANUCKPETHO, WO He B 3MO3i 3a6e3neunTn piBHOMIPHUN posnoain
NOBITPS y MAcH CinbCbKOrocnoAapcbkoro NPOAYKTY, L0 BEHTUIOETHCS.

Hai6inb 6nu3bkuM aHanorom NpUCTPOIo, LU0 3asiBNISETLCS, BUGPAHUM SIK NPOTOTUN, € npucTpii
AN OXONOAXEHHA W CYLWWIHHA CiflbCbKOroCNOAAPCbKUX MPOAYKTIB AKTUBHAM BEHTWUMIOBAHHAM, LUO
MIiCTUTb BHYTPILUHbONIANOrOBUIA KaHan, 3'€AHAHUIA i3 AXKEPenoM BEHTUNIOBAHHS, NAWUTU i rpatu, Ha
SKWX BUKOHaHI NONEepeyHi BIAHOCHO BHYTPILUHLONIANOrOBOro KaHany pudni, npuyomy B pucnsix rpatm
BMKOHaHi OTBOPM, | NMOCKI KPULLKK 3 MOMEPEYHUMMW Nasamu B HWKHIN YacTWHi i, Lo YyTBOPSATL i3
pudnamMu NAvT i FpaT BeHTUNALRHUIA kaHan [A. c. CPCP N21704691. MMK AO1F 25/08, Gion. Ne2.
1992].

Ao Heponikis NpoTOTUNY CRiA BIAHECTU BUCOKY EHEPrOEMHICTb, CKNAAHICTb Ta TPYAOMICTKICTb B
ekcnnyarauii, Hanpuknaa, NPy 3MiHi CinbCbKOrocnoAapcbkUX NPOAYKTIB, WO 36epiratoTbes, TOMY O B
UbOMY BUNAAKYy HEOBXIAHO 3MIHIOBATM MMOCKI KPULIKM 3 iHWIMMM NONEpPeYHUMU nasamu. Takox,
BUKOPUCTaHHSA NNIOCKUX KPULLIOK Ge3 OTBOpIB BeAe A0 HEPIBHOMIPHOCTI PO3NOAINY NoBITPAHOrO noToky
NO LUMPWHI CinbCbKOroCNoaapcbkoro NPOAYKTY. BUKOHaHHA BEHTUNSLAHOrO KaHany nocTiHoro
NepeTUHY 3HWXYE PIBHOMIPHICTL PO3NOAINY NOBITPAHOrO MOTOKY NO BUCOTI CinbCbKOrocnoAapcLKOro
NPOAYKTY 3a paxyHOK NafiHHA TUCKY Ha nepudepii kaHany.

B ocHoBy KopucHOI Mogeni noctaeneHa 3afaya BAOCKOHANEHHS NPUCTPOIO A1 OXONOMKEHHS i
CYLIHHSI  CiNbCbKOrOCNOAAPCLKUX MPOAYKTIB aKTUBHUM BEHTUMIOBAHHAM LUMSIXOM BUKOHAHHS B
NAOCKAX KPULIKAX LWINMHHUX OTBOPIB, LUMPUHA SKUX NNABHO PErynioeTbCS NepecyBaHHSM no
NO3A0BXHIX Masax PyXMBMX NNACTUH i3 LWINWHHUMU OTBOPaMW, PO3TALLUOBAHUMM Mif LUIMUHHUMU
OTBOPaMU KPULLIOK, MiABMULLYIOUYM TUM CaMUM PIBHOMIPHICTL PO3NOAiNY NOBITPSHOrO MOTOKY MO AOBXMHI
7 LUMPUHI CiNbCbKOroCNoAaPCLKOro NPOAYKTY. A BUKOHaHHS BEHTUNALIAHOIO KaHany 3 NepeTuHOM, Lo
3MEHLLYETBLCA Bi4 BHYTPILUHLOMIANOrOBOro kaHany Ao nepudepii, CTBOPIOOYM MOBITPOPO3NOAINbHUK
NOCTIWHOTrO ~ TWUCKY, NiABWLIYE PIBHOMIPHICTL  PO3NOAINY NOBITPAHOrO MOTOKY MO  BUCOTI
CiNlbCbKOrocnoAapcbKoro NpoaykKTy.

MoctaeneHa 3agaya BUMPILYETLCS TUM, -WO B MNPUCTPOI ANA OXOMOMKEHHS i CYLUIHHA
CinNbCbKOrOCNOAAPCHKAX MPOAYKTIB AKTUBHUM BEHTUMIOBAHHSIM, WO MICTUTb BHYTPILLHLOMIAMOrOBMIA
kaHan, 3'¢AHaHUN i3 AKEPEenoM BEHTUMIOBAHHSA, NAUTY I 'PaTK, Ha AKX BUKOHAHI NONEPEYHi BiAHOCHO
BHYTPILLHBOMIANOrOBOrO KaHany pudni, NpU4omy B pucbnsix FpaT BUKOHaHI OTBOPM, i NMOCKi KPWULLIKK 3
nonepeYyHUMU Nasamun B HWKHIA 4acTUHI i Ti, WO YTBOPIOKOTL i3 PUDNAMU NAUT i FpaT BEHTUAALIAHUNA
kaHasn, 3rigHO 3 KOPWUCHOK MOAENNIo, B NMOCKUX KPULIKAX HaA BEHTUNALINHUM KaHAnoM MK
nonepeYHUMU nasamu BUKOHaHI LUINUHHI OTBOPW, @ B HWXKHIA YaCTUHI 4OAATKOBO NO3AOBXHI Nasu, B
AKUX BCTAHOBMEHI PyXNWBi NNAacTWHW i3 LINMHHUMKU OTBOPaMM, PO3TALLUOBAHUMM Mg LLINUHHUMK
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OTBOPaMU KPULLIOK, NPUYOMY LLINUHHI OTBOPW CYMIDKHUX KPWLLOK BWUKOHaHI B LUAXOBOMY MOPSAKY, a
HWKHS NOBEPXHS BEHTUNALIMHOTO KaHany Mk pucnsamu nauT Mae yKAiH Nig KyTOM Tak, Lo NepeTuH
KaHany 3MeHLUYeTbCS Bif BHYTPILLHbOMIANOroBOro kaHany Ao nepudenpii.

Take cnony4YeHHs iCTOTHUX 03HAK AIK BUKOHAHHA Y NNOCKUX KPULLIKAX Haf BEHTUMSALIAHUM KaHanom
MK MONepeyHUMN nasamu LYINMHHUX OTBOPIB, AOBXWHA SKUX AOPIBHIOE LUMPUHI BEHTUNALINHOMO
KaHany, a WUPpUHY PO3KPUTTS LLINIMHHUX OTBOPIB PEryniolTb PYXIUBUMMU NMAACTUHAMMU i3 LLINUHHUMU
OTBOpamu, pO3TalLOBaHUMK N4 LWINMWHHUMKU OTBOPaMU KPWULLIOK, i BUKOHAHHS LUINWHHUX OTBOPIB
CYMKHUX KPULLIOK B LLUIAGXOBOMY NOPAAKY AO3BONSE 3PIBHATU CTATUYHUIA TUCK NO BCill MMOLLi aKTUBHOO
BEHTUNIOBAHHS, NiABULLYIOYM TUM CaMUM PIBHOMIPHICTb PO3MOAINY NOBITPSIHOrO NOTOKY MO AOBXWUHI i
LUMPUHI  CiNbCbKOrocnoaapcbkoro  npoaykty. KpiM  UbOro, BMKOHAHHS  HWXHBOI  MOBEPXHi
BEHTUNALIAHOMO KaHany Mk pudnsmu nauT nig KyTOM Tak, LIO NEPEeTUH KaHany 3MEeHLLYETbCs BiA
BHYTPILUHbOMNIAMOroBOro KaHany Ao nepudepii, CTBOPIOE NOBITPOPO3NOAINLHUK MOCTIMHOMO TUCKY,
MiABULLYKOYM, TUM  CaMuM, PIBHOMIPHICTL  pO3noAiny  MOBITPSHOTO  MOTOKY MO BUCOTI
CinbCbKOrocnoAapcbKoro NPoAYKTY.

Y CyKYnHOCTi iCTOTHi O3HakKu [03BONATL MiABULUMTYA PIBHOMIPHICTb PO3MOAINY MOBITPSHOrO
MOTOKY MO AOBXWHI, LUMPWHI W BUCOTI CiNbCbKOrOCMOAAPCHKOro MPOAYKTY, L0 CKOPOYYyE 4ac,
Hanpuknag, Ha OXONOAXEHHNA 3epHa npwu 36epiraHHi abo Ha NOro CyLiHHS.

KopvcHa mofernb NOACHIOETLCA KpecneHHsIMU: Ha ir. 1 306paxeHunidi NpUCTpiin AN OXONOAXKEHHS
I CYLWIHHA CiNbCbKOrocnoAapChbkMx NPOAYKTIB aKTUBHUM BEHTUMIOBAHHAM, 3aranbHuii Bua; Ha dir. 2 -
nepetuH A-A Ha dir. 1; Ha dir. 3 - OCHOBHi €NeMEHTN NPUCTPOIO B aKCOHOMETPII.

MpuCTpiii  MICTUTL AXKepeno BEeHTUNIOBaHHA 1, BHYTPIWHLOMIANOrOBUA KaHan 2, rpatm 3,
pPO3TaLLOBaHi MO BEHTUNMbOBAHIW NOBEpxHi nignorn nnutn 4. Mix pudpnsmu 5 rpar 3 i nnut 4 3a
[OMOMOroK NIOCKOT KPULLKW 6 BMKOHAHI BEHTUNALINHI kaHanu 7. KpuLwKn 6 y HUXKHIA YacTuHI MarTb
nonepevHi nasu 8. [nA repmeTu3auii cTukie nnutu 4 i rpatu 3 BoHM 3'egHaHi Mk cobow 3a
Jonomorolo crnony4yHoro martepiany 9. Y rpatax 3 B obnacti BEHTUNAUIRHUX KaHanis 7 BUKOHaHI
HackpisHi otBop# 10, WO 3'€AHYIOTb NMOPOXHWUHY BHYTPILUHBOMIAMIOrOBOrO KaHany 2 3 NOPOXHUHOK
BEHTUNALUINHOrO KaHany 7.

Y nnockux Kpuwikax 6 Hag BEHTUNAUIMHAM KaHanoM 7 MiX MonepevyHuMu nasamu 8 BUKOHaHI
WinuHHI oTBopu 11 QOBXWHA AKWUX AOPIBHIOE LUMPUHI BEHTUNSALIAHOTO KaHany 7. Y HWXKHIA 4YacTuHi
KPULKW 6 MaloTb 4OAATKOBO MO3AOBXKHI Nasu 12, y AKWX yCTaHOBMEHi pyxnuei nnactuHu 13 i3
LWiNMHHUMK OTBOPamu 14, BUKOHGHUMK Mig WINWHHUMK oTBopamm 11 kpuwok 6. LLinpuHa poskpuTTs
WifMHHUX OTBOPIB BW3HAYAETLCA EKBIBANEHTHUM JiaMEeTPOM CinbCbKOrOCMOAAPCHKOrO NPOAYKTY i
nosuHHa ByTu Ha 80...85 % MeHLUe Ooro 3Ha4YeHHs, WO 3anobirae BNy4YEHHs CinbCbKOrocnoaapCchbKoro
NPOAYKTY Y BEHTUNAUiINHI kaHanu ycraHosku. LLinuHHI oTBopW 11 CyMiDKHWMX KPULLOK 6 BMKOHaHi B
LUaxOBOMY MOPAAKY, WO 3piBHIOE CTaTUYHWIA TUCK MO BCiA NNOLWi AKTUBHOrO BEHTWUMIOBAHHS,
NiABULLYIOYM TUM CaMUM PIBHOMIPHICTb PO3NOAINY NOBITPAHOTO MNOTOKY MO AOBXMUHI W LUMPWHI
CinNbCbKOroCnoAapchbKoro NpoAykTy HuwxHA nosepxHs 15 BEHTUNAUINHOrO kaHany 7 Mix pudnsmu 5
NAWT 4 BUKOHaHa nif KyTOM TakK, WO NepeTuH KaHany 3MEHLUYETbCA Bif BHYTPILHbOMIANOrOBOro
kaHany 2 Ao nepudepii, CTBOPIOOYM MOBITPOPO3NOAINBHUK MOCTIWHOTO TUCKY W, NIABULLYIOHNW, TUM
CaMuM, PiBHOMIPHICTb PO3NOAiNY NOBITPSHOTO NOTOKY NO BUCOTi CiNbCbKOrOCNOAAPCHKOro NPOAYKTY.

MpucTpii Npautoe HAaCTYNHUM YUHOM.

Mepen noyaTkoM 3aBaHTaXEHHS 3EPHOCXOBULLA Ta BEAEHHS NPOLIECY aKTUBHOrO BEHTUMIOBAHHS
NepecyBaHHAM PyXNMuBUX nnacTuH 13 i3 WiNUHHUMK OoTBOpaMW 14, BUKOHAHWUMK Nig WiNUHHUMK
oTBopamu 11 KpULLOK 6 y3[0BX Nasy 12 peryniorTb LWUMPUHY PO3KPUTTA LINUHHWX oTBOpIB. LUnpuHa
PO3KPUTTA LWLINUHHUX OTBOPIB 11 BU3HAYAETLCHA €KBiBANEHTHUM [iaMeTPOM CinbCbKOrocnogapchbKoro
npoaykTy ¥ nosuHHa OyTn Ha 80. ...85 % MeHwWe WOoro 3HauYeHHs, LWo 3anobirae BnyYyeHHs
CiNbCbKOrocnoAapcbkoro NPOAYKTY Y BEHTUNALINHI KaHanu yCTaHOBKW.

Micns 3aBaHTaXeHHs 3epHOCXOBWLUA BUKOHYKOTb MNPOLEC aKTUBHOMO BEHTUNIOBAHHS AnNs
OXONOAKEHHS, Hanpuknag, 3epHa npu 36epiraHHi abo Ha oro cyLwliHHA. MoBITPSA, ke HaaXoAUTb BiA
Axepena BEHTUMIOBaHHS 1 NO BHYTPILLUHLOMIANOrOBOMY KaHany 2, NpoxXoAsyW Kpisb oTBOpw r'pat 3,
HaAXoAWUTb Yy BEHTUNALUINHUIA KaHan 7, NOLUMPIOETLCA PIBHOMIPHO MO BCild 1Or0 JOBXWHI 1 Kpidb nasu 8
i WwinuHHi otBopu 11 npoayBaeTbCs Kpi3b LIAp CinbCbKOrOCMOAAPCHKUX NPOAYKTIB, Hanpuknag
3epHOBUX KynbTyp. Mpu UbOMyY, 3anexHo Big BuAYy KynbTypu, MOXHA NiAiGpaTn onTUManbHy LUMPpUHY
PO3KPUTTA LiNIMHHMX OTBOPIB 11 | yMOBM BEAEHHS NPOLIECY aKTUBHOMO BEHTUMIOBAHHS 33 [OMNOMOro
pyxnueux nnactuH 13.

Micns 3akiHyeHHs TepMiHy 30epiraHHa 3epHa Ta PO3BAHTAXKEHHS 3€PHOBOTrO CKNagy BUKOHYHOTb
MIArOTOBKY 3€pHOCXOBULWA AnA oBpobkn Ta 36epiraHHA iHWWX 3epHOBUX KynbTyp, MPU HbOMY
nepesarold € npPocToTa Ta Mana TPYAOMICTKICTb NepeHanarofKeHHs MNPUCTPO Ha HOBUN
CiNbCbKOrocnoAapcbkuii NPOAYKT.
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