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shdseodzs] tOBtYJJ Ijdzts admMitsLddij IsteO da
Il SCsstfkzmj odmMStLdd] stcO, dzO o' - BHdas?2
YOMIsIsO otcOh jddw tjckzdasbtitc® GOE tsi (s dq)
sls 0 Hts 100 B/ i3] dz. stcketsos?2 ydwj tes
Cstef 2MJ o ddnCfipts teflsixy) JslefPls o d 5. ted Mz dzC sd3 2

[ sy dJLdi3J ted ddYw owL CBMisd Msh

]l sHE Bkt CO fftesBr , HEl&ddzdm@mdEism, | dedfs
dzej o34 dzi 4 600 d3dz.
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4. vlsOB ddzd L QP2 (sEOLBZBY MIsOBddzdL Oyd d
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O jdzdv d RrOOCISjtdMmMisdS dmMmdzi HEZj B2
5 udgvIsdy sCOLOdd?2 M Sttketsots? N C O
] mMeslse jIsMmiseadd n desdzj tesd3 d mflds'dz L
otcOh jdedw, StjH]J Vv ]jlsmw IsOBd&dyd 2 ¢ tsi
fsCOLOddY M CSttkzesott?2 NCOdz odmitL ddij!
o dHO HOddk J M Ctkzetsots? M COd odme s
WOCIstste F (lsOBdzdydzr 3 jEigbdgydad dzs) 1cd mfs
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242 ftejHj dzj dzd i ctOdz dzsd3j Isted yd ME s ts

[ dzv tftejH]jdzddY cttOdkzdtsdgj lstedyd M
d iy ssoz'OsAfls d ud MS 2 [7BEL tshs s |

[ dzv fsdzkzyjddy COyjmlse j ddesce tsB idj Sls @
sflsdyu MSsd3 BIStesME s j, dzj sBRtSHJ B dzO
rdzv 1 stsets dzj sprtsHdBs 99 jMmisd tsBi jCIsde
dzlz 4y j 2, O OS¢y BBECdHAdERY dddl iz §tsdaH
tczCsWIsC 52 Qtelsquﬂzmoﬂsledz%ﬁjd tif dgrizdzts fyls + © tc (
HJOWteOG Bz CtdHj deMsted. 1 tsdj ket dz
skstej ckzdzdicso OlIs! Mo jls dzOBYItsycd. 1 J6BB- B
ftesojHjdzdd dzOBdzé Hjdzd2 d dMmMmdzj Hise Odzd 2

Bsfs?2 MmMojls dhsyjls tyj dz B3 " Ols o Y
56 & dzv BOaEG]. [

(v fsdkkzyj ddy COyjflse j dedetsets L B te
ftoj HB) sdesdg  Mistsdzd € j , dzj 5B 0 5H d Bfs WS¢
f sfmis tste ts dzadzed | 1 CtoOdzdtolze B ebh detsfdic j B BPH T | ¢
EmsteOdzd s’ . v OCyj, ©OBKlOY f Htkzdddd
LOf tsdzdzj dzd j] Mo jlstsds 9" AtsHdzsEts LiOYUS O SE

lted dMytd LtsoOddd w©BI jCIsdoatse M ko
orojMisd dL SBHO dyj?2 SEHEOddil dtk w
[ Mzd dzj sBosHdBS bkdjdd hdls! Wit sfmls!
CodZstcOMO Bl jSkO, dBoyds osshmifsd Lo O
slsCdHdzy ©WORSE CdzH | st 0.
[ dzv sfted HY dzj dedV tOL 3] tcO daoRdf dndzcfiziz| I
B BOHEslse jIsMiso ddo. ] tod Mk ds sdg 2

t dMEz2B6E O Mz dZO d20 oBd dzdzd d3zj Istets 9 t

s IsCj d3d dzozd d3d 1 5 g apEffB OB dgj3ORE'd2 6 OH d |
Cobtster 2 MuMBdo ddz 2, 5
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lLwe L O sMmdsefifz dfc)tdd Isudddsds jdisdied] d Hdg Qirisdis te
cOL OB BISOdZO 1+ S MY j tod 3 dzls Odz! dzOw Efls O dzts
fs¢COL OdzdzOV 3O udyldrddslioj¢ © MsMistsdls L
EmMlisOdzso dzj &z S tstef 2 ftedBBtcO 2, zO , £ 5tc
Cslstster &3  jtoj &3J h Oj Ismw f sHody dzOw tc © &30
EMmMlsOdzseo dzj 20O ctstedL sdzls Odzr dzOwv  f dztsh OHC O
dqagd ¢ Isw  fsHedydzOv d dzj fsHoe ) dzOv f dz
tcOL HO9 dzd o Odzdw € Of Mz dz.

17 s Mdzts 0 Oidgdsjts f B dftsCBH € O H dzv  t6OL dats o
dL Bj tedIlsj dz de@ s HPO YQ dZDW f BzO RO C § H dzv tcOL
COf ifzdizOf tcOo dzv ¥ h d

t d fz3wsTs MY j tod &3 EAsIOCzEa00 0 H A&z s tej H
COf Mk d

LMNSOdkso CO ©OBKBIO) s PO didsdg § ©F
Hokdsw § &zOfisd dz2Odsd 6, dz® 4§ dzsh OHGCE 3 ¢
®@Oh jd&s Mdzky®] o fjHjdkOZ ks 3 HE 10
sfEMCOjlsMv. [ OMMO ©OL dse jMO fsHBJEO, |
o' Msts?2 COfMkzd HOddY §{Bhdd &0 ks ddz
10MiSCOjlsMy otjdkY, SCohtsts] MsmlsOs dvj
fsgRsh 15 dzj Chtesdzigsets h lsOdze j dgyd € bz dzv .
fsksh ' v sfldujmMSicses BdSesnSsfO, §odj"
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d JdLBjekOSdd SBLOLd, ©OL Bji®OL df kst d
o Mslss?2 SCOfMbkd Hts d §smdj ©OLHOS dds (

[ BHE oL B 5§ @RS sigooy Mk & & ffus) W jsdevdst
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(2.1)

GHPIT My ddiOs M OW  dz@iHazZQ d§jAs o | §; OFf firndztsi? O H
@ZOctelzy Adzflr ¢ stegsyj dzdj o O tcOo dfj=ddd-d, HE;
hior MslsO € Of Mkdr [ &BHdzj ZOCtky j dadW

244 [ elsoHd¢ a f poB® QO g dzlapaspCeddzd W HJ
ddey j Slsstets o

) Yyjdzfpenwdzaglgd poclsplzCilskzpr COofvnlz
Gt sted yd MS ddhdzy joDls e3gatsasty  d fr) fdisdde! SL atsoo BO |
adzadzd lsfdnac B Ra aze C S RoaRER poc Coff (BBPPL W
Wdpd3¥ ¢cJEOL® (Cofdap€lge 2 cpedelsiSedzooac o
¢l NCA ENERGY 250é& Wdpd3' ¢OXFORD | NST
[ Odedzr 2 RIS sMEsy B ol Hdalikls WIS Bt lstc d O d
tcjyddzOr o' MCtsets d ddL ittt 900CEZEZABO
SftedHdvis! A si~didfjudpldd? Mtshlsos M
Istsydztsfls & HE 0, 1% d ftetsdLotsHdIs! COte
1 oz d3j dzlsts o 81983]ISBtGOLuc1 [

{ftdHjdzjdzd | dOd34 O d dzy § QUREDS
ftiosB S5 S G tslssdz'C q’Ld3 tcj ded W HJOdj Iste &
ftojHA@ sdesdgz Mlstsdzd S 2 M HAcugis hdztsse s fHj oYzl
MesgyPioseotsHddzd dL d3j toj dad v .

1 o sy jichpi Sff s € ©F #dcfzH Mils Oo:dzj dz dzd ¥ |

1sOf MiAfds d3d " O tdsArfiyls afts s te Iycdiplzts@c IS tsH j to ) C

30, 50 oad 2% OufOsihyes?2H ts difOds.j dzd dz€ Oy H s d3 tc Oy
or Hjtydo O Ismqw s 3 yYyomoO d ¢ smdzj 1 Ist
dL s e dazswds,d s Ebss? deg &3] Hz) HXH @O
sBJLOoBY o O@Ed86]. COf Mz dz

2) sMdzj CAQYtdplzizr  ff s dpjOMMGeddisiEslz 1o disdetird dCic Ish
30, SOQtE]’dzﬂJOc%stGO c{;? 9 EZCOL OdziasL O 5
46 j-isk Is f REyY d ko iz Od3j " j ded™ d L tsfutesdlfis] dets@vs
100 % ls;telsslzlsdkalfsiaﬁ] B MY dqfcBd3] tdsLj @i/ ] tc Ols Iz t
fiesdMmMonHdIls Wd¢ MO znisdc € UIs@ dgts tc €y j dedzts d

3¢c) Oisstotsy PdedizgR @ d € iy d tc o Olsatfyd dzts o 5 3
fs®kd " Ojsmw dzO L Od3ts OB [BA B O blzde® ¢ t) Is thz2 t
[88], Oz S slststetsds f g g L pekyjlomvw ¢ Of Mz d&z" H
HsMiskzf © C2 offdetsicylsiddag ¢ Of Mz dzr .
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sBhd2 ©OMEGH {djteecdd LO otcj Y, dzj 58
Cj Lk EOS BB OL & 9.0 didtea| O sy Odzdsd " § O fipto
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f4dtedmlsOod Isqd yu@hisdts " dz® fi g @OHTiHdsidsPic df'ts ts ts o
[ v SftejHjdjddY {decjsdujmids "0LOC
W ¢ Of b ddfuspogiddiazi Y dsipd il dge St
fdtd i3d dzad8lGes figtis€1©0 j sMiso3l.d M ted Mz dzk 53

t dMiz3sEIlsj dzgH HdzW Mmdaw Isdw L dzj 66§ Isd yd fm

) g foso j Hj dd d LS jted d3j dzls © L C
fsHS & YO jlsmw ¢ L jlsCj 3k fyfls OfdasmdELdo i
9Cdzs yOlsj dzj 2, 0OMysdsyjddy & dz20 ddyjots
osHd 2 twOfifsionsidcOL b @ PRy d o L OC ok
bilsOdetso € o fesosnddd fodzyjddj SO

47



ZOf tewy jdzdW L O dMmy dizdL dg®tpJsded s Misdzfz € Is to «
ftcdBtceOr ) fod@sh!i s CORjter MABOtlsW dz0.
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2. tOL tcOB t5ls O dzO Bj ssHd S O f sdzlz ygj c

s e dteody 2 ©OMsose ¢.jdzj SBOL Y h j 2
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ftosydesmls.d € Of fkd
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3 sr{truvRrRY[HSOC tor1t o1 fuso :
frftor{loéorre

31 [BtsmMdzso Odzedy d o' BBt CtsdzmistekzC ydd

sOC dL e j Mlisdets, 9 bkmdzseadw s dOf Wy j C
fnd dzr , fsoJHJddf dgjJaeCuslintsgg@o iEQ@QeOC sy ted
GyBd3ibbtedyud MEddd ©OL BJ ORI ¢ O0dzOdY. d MmS

) tcj Odz dz' - Emdzce dwr tOBBIST 3O d dz
mMets2mMlse, o It Y] otjdBY o LOsadmddsmisd
tsH d ddzdd-L.

[ sH J dzd , Colstster J] nOtOCIsj ted L kzfy tsfify O ozdf
Mo tsC k2 dztsfyls Isj &z d&3j mn Odzed yd ME 52  BSH J dz
HJWBstod3sOydbdadets] tHwsojHjded] s dMmr o @P,ls M.

14].

| 4 dzj sBteOL dats j fr e §j +Oddwdisst J & d Mdsiply
ZOMtsMO d dz0cdzj lsOdzd™ HOo dzptizflre lzed M j ¥t
(G) d, © HOd dj?2"jd, f(ted deOftwy jdedd,
LOMBj Hdzj dzdets o WL Ctsf dzOfplsduj MSks (d) HJW

dgmfrisr o0 ROYdR2 jWEepdz] sBtcOL detsj M te! j ¢
Yydtedr dqdayj Shtster, tsBtcOL kW COfdzd d, o +

RfMY sdz! L v Bj n Oded ud MECRJ TRsH G Hzd 93 o ¢
ZBWWdde HOSs s B ,tc O jodk] e ftoetso JH ] dzdWw sB IS
s dmOded w fso jHjddW Gjdzj sBtcOL dets@ts fr
Bsy dets § sdzz yd Is- B - Odzd yj M ¥ dgtsH j dz 1
tcj tsdzseduyu MEtsets Isj dzO  toj H Mis9B & dzvinjslks Isfy t3 dst
ted Mizdz2 93 3G, Is. . Ifjuijddjiartsoddj » Odzd yj MEk
Fftckzectsets toj d&zOSMdtelze h j ¢ sz fldgjlzde@s ¢ [tsO s sidg @iz
AS2GISO H&zW G j dzj sBtcOL dgts?2 Mmtcj H T .

v0Cdds BBEKLOL 53, sBh QW HjWBtecdzOydw C
BsHjdzd ftojHMsOadzw jIs MtsB 2 MiERdE HEHd
BsHj dzdteckzs h j 6t f 59 HJ ded § mr g4 v, C slist
f sfmdzj HMlso dw, ftcJ HMIsOo dzw s h j j mMse 52 C
IS4 ud ded § i3 o tej o34 ded

Dg =Dy, + Dy (3.1)

CGH,THJWEStedzOydw disHj dzd [ OCMme j dzdzO
Do -H jWisted3Oyd v s gstizh p H2A2OIs O
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b1 =

G -3t H Hgzidzts o | dzdzts 2 1 dzOMls d yBes&ts wi g dz'ts to
LOdd Hdzj dgdets?2 2§ tolz ¢ thRdz'HYj ¥ tsdetsiFOmMO @ 1 @MOR S 1
f zOmbsday hHs®Mls! ftod MrHoaded, !

t dMEzLEL] - Odzed yd M OW  digtsH J dz@ 1 8

lesdLOw do toj d3j dzd sls dzj o 52 d IFledodjsj?ls
o d:H

dg _dg, , dg. (32)
dg dg dg

t d sazsedud MS sy ztcOo dzj dz@2 dRtsH Jldz]] [t€

0 § dzd \[§uczt

do _ 19,99 (3-3)
dg G dg 5

JJdZdlﬁg;—d&HtGJ Hy dv jlshv o] tdsed s & dt
‘A2 c8sm, [P, M3 P26
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(3.4)

d}’K 9
— . [1 — e(=G2t/12)
d0 (Gz : de) [1-e ]

] sHMisOo dzv W 1 ds'5te @ ig3dag Jizi (¢ tzke Qg dgj *daeqf j to
Hd ] dzj tsB !0 LcBR ¢ H).. 1

6 9 t (3.5)
}} = (—) [ e(—Gz'f/nz)]
IG1 7?1

GHM:-ctOHdj dals , MIPstcEiplsidz dz2 36 dats 9 j dzdzts
HjWsteRBOyWRd- RBsHEzd L Odj Hdzj dds? ,zflddics
dz' s stsdzse MC EW L i zeOmisd oy S B! My old@Lj M
COMOIsj dz' dgtsgd jol@H 6y sgv ,

] sdzz yj dzdzOv  BOIs j 3@ ls dipifisOBs ydas @ j dsits y o
sfdMmols! fwesyd MM dMmisj ud dd v  dedgydziS tisetm@
LSy j tod d3j dals O dz' dztd 2tc | HIAfiidsGdris] odgdd@ W BSH | d
FilsOdztseo COR )  SHSB dfwvdy tfotalr]j dzy dafotfdf) dHoz it

Qod:ddzz' I OMud s cpazqpp @y 25 N 2 y dndds]l dgrfte d L
d

JObj BOguj M) dsH j e sasdeOdzq Jf datyls i
EEdh@fwadﬂ@BQJWQ@SQOHJfr]lsalﬁ(ﬂﬁzsazduclff]lSS

Stctsaz” .

1 5 dzalpllzdzO 30O Is | BZ3OBY Azt HAE tztc sy j M@y dzO 9 Cd
s d fm Otk getsd dz’j toj dfj dede'syj MMO ) ZMmls Odzts 9 (
(MisOlsdud M @Y todBER Hatig'L) 3idiEy © B¢ g ta i dzZOdEf U .
dc3tsH j dz! ) , O IsO¢YJ Eydilsr 9 Ols! dr~ 9o LHOgHE
[97].

vsO0Cdds BBEOL 53, OHJj €9 OlsdzO v BOIs j i3OIs
shdsody | f§jtej iz j fsyjmMmo d Mowi
MsOBdCj, ctOddud j bifsoe ey vdd] BHed
mMewiLd ddyHE thdse df dggd CRY J d3j dedz" dsd o +
0¢ f{ tc GsaOdsdftmy,j Mff OW dBsH jdz2 ftoj Hifls Oo dzv
ISHdzf B d or mtsHdz d3d, fWiclOskEg e O dgg
dzdts. f dzts oidsdizlys  fC O eWisfptisfgeQlsny | o j d3d dedz" J
yJ dzj dz0Y o Oo daf Rzdz L df ) i azf Js dzmngsm
Ols ! dz» deftyHizd {f te s Yty I @ Qg dpddsip gy H § dzd
o3 Y HE ZC OL Odzdz’ dzd  {f j deq iy ddetas o3«
dzq {97, 1 teffs 11j0h iy © | -
sud ted H! , HJBOKB] UIsBBOW {EeH H
Cslstster J MawL '™ 908ls o BtcOdadzlz ©
d ai3d fdtcd i3 dede” i3q, Isi sted Isdyd
ydodz! dzf n ZtcOo dzj dzd 2 , ZtcOo dzj
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dzs yos hdr ofj dgj 5B~ tSH PAMJdy Qo dfg deds oz
Is§ i3OIsd yd M < =fjdeOs3difgsipdagl J6z€C vz yOJ s ftesdL
J Bf9Ted . 10

[dzv  bcts, YlstsB * f sfistetsdls! f ts dzdzts 1
sy J i) i3t diplsd@ detso d o M j j MW dzO d3d dzO te dets |
ddzHted Yj MS s C OOERe § 1 HEzs Y dzbizfk dzts dzts B |
Xfo Mmttilse jilsMmiso @If[92n 2B dufipleRtEOs dyd dz, H J 2 f
J di3d dzls X d e M Ise tsdzgzde@ B IS! tcOo dzO dzlz dz¥

L L 4

)
[
9

g8 SO0

pp

iz !

t dMEWEES j] BOH NYMso s h g7 2O 1 dzj d3j o

mr?(p — dp) — nrip — 2nrdx0 = 0, (3.6)
slsCkZzH O

0 =rdp/2dx (3.7)
1t =RCOMOIs] dz! detsy dzOY jov tg[@izidf) . dzO Mmls §

0.. = Rdp/2dx (3.8)
g dzj Hs9 Ols j dz¢ dzts,

0 =6.r/R (3.9)

[Bl jdBdzr 2 tOMrtH Y duHOtsdgtsy QEde'jytsrifigz
gr +dr[92, 2.

dV. = u - 2mrdr, (3.10
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GHYyI,MC stetsMis! y dHEC tsylisds ds@) tc @ MPgEOErOdzd d
[Bhd2 tOMmatH Yy de2 2fjlsd o ¢ O0dzOdzj

Vo=m [ u-2rdr, (3.11)
Eydlsr o @) =2ls lsscHO

Vo=m [ ud(r?), (3.12)
R dzls j & tf dste @ fiyls W df92, 28 dzlz u d o

V. =mur? — [r? dul®®, (3.13

[ sfzheaists ftosMCOdz L 90dedj YdHECtsMIs
slsmizls Mise @, jflist szt jicOy jdzd] © CoOHtOIsC

dziz dzur® €0) [92, . 1B v dzifls o 5 Y@ Gsdpjislsftc oads
O BB ZOtcdetsMils! tOMMdBZOIted 9 O diEts ¢ §92f sfh.ts ¢ D2

du = —f(6)dr
dL o' @P) ded v (

r2=%% . dr = Rde/e,,, (3.14)

]l sHMlsOode +Isd L dzO1B) dzd ¥ (@22 g HBo @R dzd §

=i (%), (3.15)

q dzq

V./mRS = (1/62) [} 0% F(0)d0 (3.16)

] SH M@ o dzvc © o dzh) dzdod’ ta GBY. j1ldzd J
-Gyt . .
f(@):9/61+9f/n1+9/62 [1—e /'?z], MftcOo j Hdzd o t5§ H
) Sd&zEGSHAUG Mis § dzg92., ¥ Wy jsadeRls | 6 6 d'ic 51 igidd |

Gy t
__mR? B% e T

Gat Gyt Gyt
V.= 0. 03 (Glnzeﬁl + Gynpem — Gn, + te T?1). (3.17)
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RMABHY dn ¥25tcifziddzry®Q ¥z dzd J

—G,t
4 Gt Gat Gat
_RQCTQ m1 2 2 2

ZRZ . 4n,03 (Ginze™ + Gymae™ — Gynp +te )
2

(3.18)

331t OLtcOBBISCO Gf jtcOlsttodzs?2 d Isj n dats dzks
COfmMzdzd tetso Odzd W

1 O sMhdsolyd wWgohsjsRO BsH j dzd 6 HdzBsy j dzO
fsdzzyj ddvw SCOfMmMkzdz dO + CMY j tod d3j dzls Odz! dats 2

[ jOlststcdzOW Mrj BBO foLoeatdvjls ffilsdd
s rdetsdzsedyj M sets ftesyj MMO o tORRE O W
[100 101].

t OmmditsigEH dgiz Btsdzj jo HmusGdn jdsdnise d 4. M
b dz ¢ Jddstdd Wy J dzOIsddz o Mtstslse jlsMmisealze h dna
(s jtcOlstste 1) d fHOE sMmw ZzO Isj tedssmls
fsHtsSGtej 9 OjIsMw HEts ItejBlz] @3s?2 Isj BB j o @ls kz
(s jcOIlstste  3) mdzf iz J SfldsE j ks ts talzO0 4 ) .
ddzy j S IstftotsmmMmistew - d o Ols j dzw ( st j CcO@fsdzde 6P
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J sfdztso j cOmMyjbse dzjydls L OF tsdz,
slstcr 9 O h j2Mmw iy j COstsdti@@ts f stcy d 5 dz0 dzj dz
dzOIlsw ) j dzd v d X dfH € s @updpk MEZzI$MBAE O o d dzO f so Jtc
dzOlsw x| dadts fMddz0 fJetsf stoydsdzOd dzOW H dzd dz
COf d dzdan4s ts o3

F = 2nRosina , (3.19)

mg = 2mrosina (3.20)

I mefmisswddd t©O0o dso j g {104} Ste sz ZzO § o

mg = 2mro (3.21)

CHRiBOMMO, OF dzd

giEmMS stej dzd | 1@ rs g dedeiiztiye ts
ritcOH dilddy J G Is =i O

s-fso jtendesmisdesj dzQls/vfadlzd j Y dHS sMisd

UBEHO BOMMO COfdd HeMlsOlEYdZOWY H d&w

m=207, (3.22)

{Bl § ®3dzd waps?2 Mmw jter (SOfMmMEzd ) ftd L O

V=2nR?=2314-000145° = 1,27- 10~ , &

@j icRudkh S Odnk d
[Bl jd&, LOddi0) &3 Risfgl@sdls C Of ik dzts 2

Vs = (0,0029)%3 =2,43-10"8 o§
st WWdydjdals L O sdzdzgj dedw tod f sidzts?2 dz

14 1,27-1078
Kg_ = — = —
P ve 243108

= 0,523.

lteddzffls dzes?2 B OCtsoC] COfMmMEd St ¥Wdy
BEHJjIs 185:"j |

K, n=v6-5=0816-d;
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& jdd H d Odg Bifsf kz.dek

Clts MdzjHEjl dLEcBfts@sy je@dY &zl ftc o
J ZOh jdi3 MezEyo] Ytdkdtetss Odedj Mdsj o
Oy sdztsy j dzd & .

vOCdd3 tBOLEBA, o HAEd JdEdsEfy tsdadd
V,=0816 8 C Of Mz dz. 1 dzslsdetsfls! Mmd3j d € &3t tsdz,
COfMEdzO® 5 tjLEzd SOOR ftoj Ho OLBYILE ek dz
[ OO COfMkd, | | BeledRD* "Rfde ({10 Isfg.) 7 Bz H

m, = ps -V, =892-0,816 = 0,728 <G .

mk-Vk _ 1-1
m, 0,728

[ dzv  f sdzz yd ded v Ozt SO dafptias € teH d d3ts
V=1374 & sBi j RO, L Of sdzdzj dzdets e 5 € Of fiylz dzO d3c
L OHOdzdets?2 ftesdLotHdIs] dz' detsfplsd o yOfMm.

v, = =1,374 8B

35 10cOBSIsC O ddgy J dzj todzts 2 BPBANJSd G
5B Stz H HodRfAEHO'Y Mz dzd totfste ORAft8Isd S o

Rz j Clstg®T Wddz jtoj COffMzdw stste® tOL
Csdayj delstedyj MSdn Stz disflsj 2.

RL Bz2O0YOdz! des Hdzw 1 CMf jtod d3j dels Odz! dats?2 Iz
Csdzd yj Miseo sdz € tsdzy | dals ) fECtd2d uif s oSideidisin) ts g
9 Mboolse jlsmise dd. ] HEEMEAZS B&dzdzs ] s dzd U,
Mstslse jIsMisotso Odzs ftesdL o sHdIsj dzt desfylsd [zl

{ MEWEL] d&z' | 0Od fpy L Qs 5tc Odsd

stazdud Mo s tCHgby GOERHKELEDOE &J dzd B3O dz' dzt
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s s dzd W jqfods) g 16 IstdsAatsigy, 1 Jf dedz'sT to b ytatdfifdsurddis T o «
st sA0R |

ng=3a*+3a+1, Nls. (3.23)

GHg=3dteOMMisswdad] RINYRIsHBEOR] Jd2y
nilsj stedlsdyj MEsj SCtsdzdyj mMlsets dday j ¢
1 dztsh OH!' { totsa 5 HJGjCHECHESGBSE] .5 9 6 ]
f=n-r’ny, > (3.24)
G Hj-p dzlz Is 6 Fod2dz df EAy J G, IS, =i O

atsfteslsdddrj Attt g tor ftod ¢ Jtcgdilzpf§lst
[106,: ). 99]

H=x-g, (3.25)

CHW-MCstesls: Hodyjddyj§EE86Hsd {1
cC-MzBBO St ¥Wdydjdisses cdHteOs dzd Wj MS d

rqodsj ste Wddz jter sftjafarjmgnvois Vs
D=t(b-1)+ dy +2t,, 3 (3.26)

CHY-tcOMMIstsW dadJ d3J 9 HE dfuiPpdeistsGedfsomtsn H
def dzOtclz y dz' 2 SHO @dgg" Idatigs o
bi SCsdzdyj mMsots COfddzdzv tetseo s [ B gOC G dg

b=2a+1, h s
(3.27)

t OMmMmistsW dzd § Pzl SimddgQ ki Q &Emwi. 93
t:(pd’[{’ d3 (328)

GHY-Cs1 W WdydJ dzls L Of sditdaj dizdjrtcf;tso J ton dats
diHdOd] st WOY dzg

ujCkzdzndzzy JtetsdL osHdIsj dzr desfyls!  E[1PB O d
m. :97]
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V=m-riu-n, d3/c (3.29)

CHRT Y OCIsdud M 54 deY 5 bzl | 1 Sfdeln (5 tod ;
UiMS stefls! YdHSBMEBIMe S Of  dzv tsj

vcemB®izts ftosdLotsHdIs] dz desfls! EMlsOdztse
M=m-r*u-n, -3600-p,, SG/ y (3.30)

CHOel § dzsls detsjfiplsj 5B 6OL 25 0 j 2 fdkj fd

] ®jLbkd O] ©OMYjlsss B BdaRy jdo lsSusd
f5COLOdzts dB® tedmkzdeS j 3
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t dMEz3BELd dz | BPdanj Blsts5t6Odd

36) b0 j6C O OHjCoOkdasiisd RO BOIsd Y f

st dzj CMder 4 L EMYJted i3] delsOadz! dzg d
COofMmigdyj &z ¥ tyjdsd moslsjlshsadw toj |
OOz Isd ud ME d 3 d Midzj Hlgzlo Ode@ v disdfiny dzts § e ts ad]
oL OdhBsHj2MIsadwy Mmrte!w M tcOB WusdsBds H § G (
fsdzyj deder & OOz sd uj MS 5 H Odedzr =

g yjdz¥ fteOClduimitsl @EOddsOudths d-
MdzO OO dzj sBRBHdEBES fse jmisd d8& 0 EfHDY
BOlsj BOdUj MS 2 &sHjdd (H@ONCsd S by
HOdzdzr j ). JOddHOYd™” ©OLtOBBlSOdds2 &Ols.
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ZOde sdzj j
BsHj dzd § teso 5HGWLPH NHALOIS |s s H

9 O dz' -

1L IsOf o

dtoj Hdzd j L dzOy4d ded v
sfrisy, BftjH]jdv¥ddhn!
I
qCp_Nghi

dMmmoadzy Hise Odad v .

ow L Cwflsd

GHNLS Bdzd yj Mlse s ftoetse j H J dzdz’ =

[ 0dzj J
L dzOyJ dzd W

(3.31)

Gj dzj sB GO
Mdzj Hze h dd3 BSBIGOL SC

LMy Jted

5 kZ®Oo dglideds ' dsfsm § fizg dz'( 3L OMUYJ L

oW L Csilsd HIpEMs ISoq ysHdso K] dts fif 4s@D B

OB dHY@ROUPBIC EMNBEOYHEE ' IS

U.dsq.tg;é)ghlsJWLQtJWLQEJWLQEJWLQEJWLQL‘JWLQ
4 @Y 4 Jejdzjlcjdzigej djHcjditsejdjic] dj-
GhJ.dzﬁ“S; tGISISQ:SLIzBh Lizeh jLehjLiehjLizeh ]| LEsH
B 9w L . . . . . .
s | bl MM N ] i ] fds) g Mdsi M s
: 7 hy, 1( 1OLfl 1OLA 1 OLA hs, 1 (hpe
0,067 357 351 346 351 345 350
0,167 272 270 283 288 287 280
50
0,333 247 246 251 252 254 250
0,833 197 205 201 207 210 204
0,067 412 398 395 392 403 400
0,167 318 322 323 320 317 320
40
0,333 288 287 274 281 270 280
0,833 232 238 232 231 247 236
0,067 541 557 546 560 546 550
0,167 474 453 454 463 456 460
30
0,333 393 384 380 399 394 390
0,833 310 305 325 327 313 316
0,067 907 907 891 898 897 900
0,167 715 726 714 723 722 720
20
0,333 584 591 586 592 597 590
0,833 439 436 430 427 428 432

1 Obd &3 65 {6dkyl axp i) Wiyl 1pdear
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N
ma (hpI - hfr]tn)iz
i=1
N-1

(3.32)

§? =

CHjm i ydmes yjddeOjd 7 §0LO0d] stk
&zjL Oodiddr o jtej Bj dedlg’ln, o dzOh j B fydzlz yC
d HdmMfitmdy oetmMftesdL oatsHdBsMIsd

as’ (3.33)

i=1

tsﬁN-1

2
)

CHgi o' BStesYdzOY HAMY jefmdw, SftejHjdvj

| jLbkd 0Ol] tOMG3Id 3 of ideagsbodro df
L dzOyj dzd W :

S2 =275 S2.768,131 (3.34)

(2]

UBEHO ©OMujldr 2 Ctodlsjted?2 AdhjtO {

g
Fi=2 (3.35)

9 s

t OfMyd sdzsjy L dz2Oyd dedj SCtedlsjtedw aAdhjtO
&z0 d301Is§ BOIs d yj MMahGad L6,y j g EBige0A036s yls
L d2Oydlsj dz dets 3J dF, 5. FLOR O sztfcfimugids cfifds j § § dgf 2
3, b= 4 d kteseodzw L dzOyddsmisd U = 0, 1.

lTosfts 3 6dzOo §

1. 1 OLtOBBIOdRZO tjsdsecdyd MEOw dj - Oc
ftso j HG JAEjjtsB tcOL 2o h YY ddydgh igd yj MEtsd3 ¢ OdzOd

2. uvMmlsOdzs9e dzj dzts, ydsitss O tztf Qeptpy fizdrd o O Hizt
sfdmr a0jls {¢Mfjtedd3j dzels d §todcetsHddats H dzw
LdzOyjded?2 owLSCtMisd ¢jdzj sBEOLEZE N j2 fdj f

3. 10 thdtseOddd f§dkzyjdd = O0dOddls
sj uj dzd v OK | dfiffeditd)d t©OL OB slsOd&O ddzy j daj
tcOB sycf@dztisdec tsBtsStclzHtso OdadWw HdzWw ff sdzlz yj ded v

4, { OLwcOBtlsOdyr tfjtOltstedzOY d Isjn ds
f sz yj dedv € Of fjk dz.
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[ dzw o' Wodzj dad W dL d3j dzj tzd W3] dalsda@ie) ghatz
fsistetsgitet®W d € d L O dfd o3 fj) Az s BdcOL zts iy I5 @
Isj &3 j cOlskzter tcOMmlso stc O d Yyofmlstsilsr dadte (
1Sy jted 3] dels Odz! dgts?2 EMlsOddBIBC j Hdzv f t5dzlz
vyissB" ftHBBtW©OIS! ftcOo ddz dzt®fze ff z®1g P dzls
Nd ZOsd dzO, ftdded BOJ BB S tsdzdyj Misets ¥ j d
s s Is dzts O gizéizq §f dzO Is 0,5%z0%;1d M tcOME OB H ¢ OL
d )z dAS 42,713, 4
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s 4

@

M) G—

O fy ydj fipdzBp 620 R jfdimdd o gzm § dzls OB 2 YPletsd L o BH
BsHdSj, ftdojHjddes? o f)tsfssts jj s jndgp
LCENEifceOL XM j2 Mdj Md

v OB XZgYO®C MY j ted d3gd dzlsOdz! dz" § H Odzdz J , ff t&dzlz
Meslsdsh j dadd ©OMse SO Odi deCsiiQEDDBY O I3fte e
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c:j {jch‘{s{a ?@%Y Omlstls0 1 5¢ 0L Odd 5 defvquuud G ;Jd:cj LthBtSteﬁ%Z
Mdsjtpq | SSSHROM o d@ddi "y oopysy s By OL
0,067 0,5 500 250
0,167 0,7 200 140
>0 0,333 0,9 100 90
0,833 1,4 40 56
0,067 0,6 500 300
0,167 1 200 200
40 0,333 1,2 100 120
0,833 2 40 80
0,067 0,9 500 450
30 0,167 1,6 200 320
0,333 2,1 100 210
0,833 3,7 40 148
0,067 1,3 500 650
20 0,167 2,5 200 500
0,333 3,3 100 330
0,833 6,3 40 252

I kOBddyj 20dfdESiOLL008 dRHEHREHkd cptoL |
fdsd figds Isj &3 § e Olskztertc Otc @) ePdfs@Gls d o cON | dz
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N4 Ol d dz0@ 1 %0 i cefdp@sls@B AP0 Is to d W

RL CoODdg®d Bshsa dzg 88 EBQEYEI 2 s fndgl
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s j B j OsizGetslss Mddz des ftsor h Ojlsmw,
tcOM j dzdazd,dojky Wt sB te@dzisidy 8 fted I1s4 a4 d
OuojdduddzO owLCsfilsd dLdgjdvjlsfmw dzj L dzO

[

68



v OB Az 1 ©

CMY J tod d3j delsOdz! dz' § H Odzdz § , i tsdziz
Mstslsdetsh j ded d to

Oflse SO Ody dECYsIAREA 16O Ixfts da'C
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Kasakctan Pecry6mmkacht N ATH MuHnHCTEPCTBO 00pa3oBaHHA H HAYKH

A

BiniM 7aHe FblibIM MHHHCTPIIr _(-.,w“’"“’“rw%ll:{,‘ PecnyGauku Kasaxcran
S ‘“;;\t

«Cemeii kanacbiabid LIakapiv aThiHAAFbBI .;;{_" CEI\‘IEI“‘I*":- PecnybaukaHckoe rocy1apeTBeHHOE NPeANpHsTHE

MEM/IEKETTIK YHHBEPCHTETI» g}_} $if HAa npaBe X03AiCTBEHHOI0 Be1eHHs

IIapyambLIbIK AKYPri3y KYKbIFBIHAAFbI ‘-’%;\ ,»""Cs. «locynapeTBeHHblit YHHBEPCHTET
Pecny0.nKaIbIK MEMIEKETTIK KCiNOPHbL ﬁ"nm&& umenn Hlakapuma r. Cemeiin
BY¥UPBIKTAH KOULIIPME BBITIMCKA N3 ITPUKA3A
«01» mapra 2017 1. Ne 49-n
Cemeit Kanacel r. Cemeit

2.0 3akI04YeHHH J0roBopa 1no COBMeCTHTE/ILCTBY

3aKTIOYUTE TPYIOBOH I0TOBOP 0 paboTe MO COBMECTHTEIBLCTBY CO CIEAYIOLIHMH
TpernoiaBaTeIsiMU U COTPY IHUKaMHU:
[To rpanToBoii TeMe MOH PK «HayuHo-npakTuyeckoe 000CHOBAHHE MCII0JIb30BAHMUS
HHKAICYIHPOBAHHBIX CHHOMOTHYECKHX IIPENapaToB, 00J1a1ar0IIHX HMMYHOCTUM VINDYIOLIEH
AKTHBHOCTBI). B IIPOM3BOJICTBE MOJOYHBIX NMpoaykToBy ¢ 01.03.2017r. mo 31.12.2017r.:

KAKMMOBBIM A K. — B KQueCTBE PYKOBOIUTEIL
JKAPBIKBACOBOU K.C. —BKadvecTBe ITaBHOTO HAYYHOTO COTPYIHHKA
KAKMMOBOHU XK.X. — B KQUeCTBE CTAPLIEr0 Hay4YHOIrO COTPYAHUKA

I[TAPUMBEKOBBIM 3.A. — B kadecTBe BelyLIEro HAy4YHOrO COTPYIHHKA
TOJIEYBEKOBOM C.C.  — B kauecTBe Be/IyIIEro HayqHoro coTpyIHHKa
BEIIEEBOH A.E. — B KaueCTBE MJIA/IIIET0 HAYYHOTO COTPYIHHKA
BAMBAJIMHOBOM I'M.  — B KauecTBe MIAMIEro HAYYHOrO COTPYIHHKA
ECUMBEKOBBIM XK.C. - B kavecTBe MIaJIIEro HAyYHOI0 COTPYIHHKA

MUPAILIEBOM I 0. — B KQueCTBE MJIJLIEr0 HAy4YHOro COTPYAHHKA
JOKYMAXKAHOBOW M.M. — B kadecTBe MJIaIIero Hay4Horo COTPyAHHKa
KYMAZIMJIIOBOU T A, — B KayecTBe MIALIEro HAYYHOTO COTPYIHHKA
YTETEHOBOU A.O. — B Ka4eCTBE MJIA/IIIEr0 HayIHOTO COTPYIHHKA
AEMECHHOBOH A.b. — B Ka4eCTBE HHXKEHepa
HAVP3BAEBOMU C.b. — B Ka4eCTBe HHCIIEKTOpa IO Kaapam
OcHoBaHue: 3asBIeHUS MIperojaBareseil i COTPY/IHUKOB.
T YRRIC
H.o. pexTopa Wra_ﬂ!iafé\ggb'm 20___x.
MIT BBIMMACKA BEPHA LAUATERIAY OYT)
VR 20__°¥«.
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Kasakcran Pecny6aunkachl
BinliM JKaHE FBiIbIM MHHHCTPAIT

MunmucTepeTBO 0Gpa3oBaHs U HAYKH
Pecny6ankn Kasaxcran

«Cemeil KanachinbIn
HIaKIPIM ATHINAAFBI MEMIEKCTTIK YHHBEPCHTETIN
HIapyambLIbiR RYPrizy KYKbIFbIHAATbI
PecnybianKkaanik MEMIEKETTIK KICinopH bl

PecnyGankanckoe rocyAapersenioe npeanpusrue
1A NPABe XOIICTBEHHOTO BEACHUS
«loeyaperBennblii yHHBEPCHTET HVMEHN
Iakapuma ropoaa Cemeiin

BBINMUCKA U3 ITPUKA3A
«01» mapra 2017 r. Ne 49-n
Cemeit kaachl r. Cemeit

O 3akimouennu A0T0BOpaA 1O COBMECTHTEILCTBY

WKYMAJIMJIOBOM I'.A. — ¢ 01.03.2017r. 1o 31.12.2017r. 3aKII04HTH TPy I0BOI JIOTOBOP B
KauyeCcTBE MJIAIILErO HAYYHOTO COTPY/IHUKA JUIS BLITTOJIHEHHUS
pabot 1o rpantosoit teme MOH PK «HayuHno-npaktuueckoe
000CHOBaHHE UCTIONB30BAHUS HHKATCYTHPOBAHHbIX
CHHOMOTHYECKUX NpenapaToB, 00J1a1aionux
MMMYHOCTHMYJIMPYIOLIEH aKTHBHOCTBIO, B [IPOU3BOICTBE
MOJIOYHBIX TPOIYKTOBY
OcHogauwe: 3assienne JXKYMAJIMJIOBOM I'.A.
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(21) 2018/0285.2

(22) 24.04.2018

(15) 09.10.2018

(54) Kancyna typinneri a3bik-TyJ1iKTi ©HAipyre apHanran KOHIBIPFbI
YeTaHOBKa /1715 POM3BOZICTBA KANCYHPOBAHHBIX MPOAYKTOB
Device for producing encapsulated products

(73) Kaxumos AiitGek Kannesnu (KZ)
Kakimov Aitbek Kalievich (KZ)

(72) Kakumos Aiir6ek Kanuesuu (KZ) Kakimov Aitbek Kalievich (KZ)

Maiiopos Anekcannp AnsGeprouu (RU) Maiorov Aleksandr Albertovich (RU)
Hbparumos Haaup Kaapiposuu (KZ) Ibragimov Nadir Kadyrovich (KZ)
Kaxumona XKaitnaryns Xacenosna (KZ) Kakimova Zhainagul Khassenovna (KZ)
JKymanunosa ['yiemupa Amanrassiesna (KZ) Zhumadilova Gulmira Amangasyevna (KZ)
MyparGaeB Anubex ManapGekosuu (KZ) Muratbaev Alibek Manarbekovich (KZ)
JOxymaxanoBa Manuna Myparosra (KZ) Dzhumazhanova Madina Muratovna (KZ)
Conranbekos XKynyc Alitmypsaesuy (KZ) Soltanbekov Zhunus Aitmurzaevich (KZ)

«¥ITTIK 3UATKEPIIK MEHLIK HHCTHTYTb» PMK aupextopsi o,
Hupexrop PI'TI «HaiuoHa/ibHbIi HHCTHTYT HHTE/LIEKTYaNbHON COBCTBEHHOCTIM f‘f’?,"
Director of RSE «National institute of intellectual property»
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REPUBLIC OF KAZAKHSTAN

MATEHT
PATENT

Ne 4286
TMAVITAJIBI MOJEJIBIE / HA IIOJIE3HVYIO MOJEJIB / FOR UTILITY MODEL

(21) 2019/0508.2
(22) 04.06.2019

Kasakcran PecmyGmukach! ITafaa sl MogeTbIep MeMISKETTIK Ti3LTIMIHIe TipKey
KyHi1 / JlaTa perHcTpaluHH B TocyIapcTBEHHOM peecTpe MOTe3HBIX Moaelek
Pecry6nuku Kasaxcran / Date of the registration in the State Register of Utility
Models of the Republic of Kazakhstan: 09.09.2019

(54) IHKancyTHpIeHIeH NPOGHOTHKTIEP KOCBLTFAH HOTYPT OHIIPY Taciml
CrocoG NpoH3BOICTBA HOTYPTa ¢ HHKAIICYTHPOBAHHBIMH MPOGHOTHYE CKHMH KYTIBTyPaMH
Method of producing yogurt with encapsulated probiotic cultures

(73) KakumoB Afitéek Kamnernd (KZ): IixymakaHoBa Maauaa MyparosHa (KZ)
Kakimov Aitbek Kaliyevich (KZ): Dzhumazhanova Madina Muratovna (KZ)

(72) Kaknmor Aiitéex Kamnernu (KZ) Kakimov Aitbek Kaliyevich (KZ)
JlxymakanoBa Maauaa MyparosHa (KZ) Dzhumazhanova Madina Muratovna (KZ)
Mupamesa 'yaemupa Opas6exosna (KZ) Mirasheva Gulmira Orazbekovna (KZ)
Kaxumosa JKaitnaryne XacenoeHa (KZ) Kakimova Zhainagul Khasenovna (KZ)
Kymaaunopa I'yaeMupa AMaHrassieBHa (KZ) Zhumadilova Gulmira Amangasyevna (KZ)
Mypar6aeB Anmnbex Manapoekosuu (KZ) Muratbaev Alibek Manarbekovich (KZ)
BeticemGaesa ['atna [[lammuxanosHa (KZ) Beisembayeva Galiya Shamshikhanovna (KZ)
CwyarynoBa Mepyept Fabasrvananksrsst (KZ) Smagulova Meruert Gabdylmanapkyzy (KZ)
Kabxenora Aitnyp Teneyxanksizsl (KZ) Kabdenova Ainur Toleukhankyzy (KZ)
KaiiepGexopa Tanmomnmnan Makcytkerel (KZ) Kaiyrbekova Tansholpan Maksutkyzy (KZ)

SIIK K0T KOHBILIEI
TToanucano SIIIT E. OcnanoB
Signed by EDS Y. Ospanov

«¥ITTHIK 3HATKEPIIK MeHIIK HHCTHTYT» PMK IHPeKTOpPBI
Jupextop PITI «HalHOHATBHBIH HHCTHTYT HHTSLISKTYaTbHOH COGCTBEHHOCTH»
Director of the «National Institute of Intellectual Property» RSE
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Hcnbiratenbhas pervonansHas nabopatopus HHXEHEPHOTO MpOQuJIs
«Hay4Hb1it UEHTp PaXHOIKONOrHYECKHX HeCIIEI0BaHMIy 'Y um.[Ilakapuma r.Cemei
071412, r. Cemeit, yi. ®uskynsTypHas 4 «A»

Wnentuduxaumonnsiii Homep UPJIMIT HLIPOU: 07-4

IPOTOKOJI HCIIBITAHHI
Ne 947 ot «25» sBaps 2019 1.
Bceero mucros 2
et 1 u3 2
1 Haumenosanue o6pasua npoaykumu: dopcysika, IITIPULLBI
2 3axazunk: XKymamunosa I,
3 3aska: Ne 621 ot «21» sHBaps 2019 .
4 O6o3nayenne HJl Ha nponykimio;
5 Bun ucnbitanmit: PeHTreHOCTIEKTpabHBIH aHATH3
6 [lata nonyuenns obpasua: «21» suBaps 2019 .
7 Jlata nposenenus uenbItanus: «24» susaps 2019 r.
8 HJI va metox ucnbiTanmii: DanielPiz, 1969. Josephl, Goldstein, 1981.
9 MHcnbitanus nposeieHs! npy Temnepatype nomemenns 20,2 °C, sraxuocTs He Gonee 64 %
Ne Ne Hare HanwenoBanue | Mecro ot6opa Ko Xum. cocras,
orGopa o
n/n | npobbl npo6 npo6 CHHMKOB Yo
npod :
1 3156 21.01.19 Dopcynka AnTexa 1 -
2 3157 21.01.19 HHcynuHOBBIi P 1 i
LITPHIL
3 3158 21.01.19 HHcynmuHoBbII Antesn 1 )
IITPHILL
4 | 3159 | 210L19 | Minpyy pa 2,5 mn Anrexa 1 .
5 | 3160 | 210L19 | [inpunna3mn AnTeka 1 .
6 3161 21.01.19 [IInpum Ha 5 mMa Anteka 1 -
7 3162 21.0L.19 [Mnpun Ha 20 M Anreka 1 -

/
OrtseTcTBERHBII 32 0QOPMIEHHE IPOTOKOIA: Bl sse, JI.E.imunoBa

Hcnonuurens: NKT. Cepukos

Pykosoaurens UPJIUIT }IIIPSI/I: ” @

C.T.Trocembacn

L
Tlepeneuarka HacTosIEro npoTokona (HOIHAA WK YaCTHUHAs) Ge3 paspewenus UPJIAIT HLIPOH 3anpemena
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20kV X60  200pm 0001 14 75 SEI X60  200pm 0001 1074 10Pa

20kV X190 100pm 0001 1274 10Pa 20kV X85  200um 0001 1074 10Pa

20kVv X55  200um 0001 0974 10Pa

119



[BOLjYy-§c®&@68I hftedyd ©BI j Bsd 2

i A L TR
20kV X75 200pm 0001 1073 SEI
3162

120



Voddzsy j dedd 1

) skt tsdz M sOdd?2 SOfmkd dw 6 g dOdsdEaiox

121



