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VENTILATION SYSTEMS BASED ON STATISTICAL ANALYSIS

Abstract

Results the analysis of statistical data on the basic, to applied heating andivgrsylstems are given. The
technique which can be used by leading structures of the enterprises for the purpose of a choice of partners amc
suppliers and customers is offered.
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Neals and demands of specific work types should guide the range of services in the field of engineering
systems of building and structures for successful development of the company [3, p. 84]. Effective operation at th
internal and external markets requir@lvledge and consideration of objective market laws, ability to organize and
receive operational use of market information, ability to increase the competitiveness of organization etc [2, p. 119

Objective of the research is to study the statistical fdatassessing relevance forecast of a particular heating
and ventilation system.

The analysis of statistical data used by main heating and ventilation systems showed that systems indicatc
have different trends in different time periods. Therefore itnseappropriate and in most cases relevant for
management to implement a comprehensive comparative evaluation of the relevance of each system at differe
stages.

Based on principles of information and statistical approach it is appropriate to applyizpegaktket data
STATGRAPHICS Plus for Windows, with base system contained a fairly complete set of common statistical date
analysis types, to evaluate the relevance of heating and ventilation systems. Moreover additional modules offer tc
scalable systeffi, p. 33]. Statistical data analysis identified the main heating and ventilation systems used in 1990
2014 yy.

Figure 1 show the predictive models built for the analyses of the@ipaeheating system; figure 2 show the
predictive models built for the alyses of the twipe riser heating system; figure 3 show the predictive models
built for the analyses of the heating system with-pijge incidental internal distribution; figure 4 show the predictive
models built for the analyses of the heating systdth two-pipe beam internal distribution; figure 5 show the
predictive models built for the analyses of the heating system with inside heated floor layout; figure 6 show the
predictive models built for the analyses of the natural exhaust ventilation gysamnel; figure 7 show the predictive
models built for the analyses of the mixed ventilation system; figure 8 show the predictive models built for the
analyses of the artificial supply and exhaust ventilation system; figure 9 show the predictive mitidfels the
analyses of the conditioning duct system.
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Figure 1 Onepipe heating system
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Figure 2 Twapipe riser heating system
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Figure 3 Heating system with twmpe incidental internal disbution
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Figure 4 Heating system with twmpe beam internal distribution
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Figure 5 Heating system with inside heated floor layout
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Figure 6 Natural exhaust ventilation system channel
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Figure 7 Mixed ventilation system
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Figure 8 Atrtificial supply and exhaust ventilation system
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Figure 9 Conditioning duct system
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Simulation results analysis showed that the most promising is heating systetwavjilpe beam internal
distribution. The system has highest complex refractive andimaerasing trend. The leadership of the system
demonstrated far ahead of the other systems. This is explained by using the most advanced materials, durability
efficiency of the system.

Ventilation systems of the leadership still takes natural exhaust ventilation system since it is the simplest an
budget one. Forecast outsider is conditioning duct system. This is due to high cost of equipment, complexity ¢
installaion and commissioning works. In spite of all the disadvantages of this system it becomes more urgent due 1
advantages not found in one of the other systems, as well as the system has an increasing trend.

As a result of the work established that indicagystems have different trends in different time periods.
Therefore seems appropriate and in most cases the actual for management to implement a comprehens
comparative relevance evaluation of each system at different stages.

The available information tsiation shows that the most effectively have models constructed using the
principle of maximum uncertainty. One approach based on this principle is potential method of probability
distribution.

Studies suggest the methodology proposed in the comparativegon of heating and ventilation system
has the necessary objectivity and sufficient relial
select partners of suppliers and customers.

List of references

1. Afanaseva O.V. Informatieanaltical prediction specifications heating and ventilation systems /Afanaseva
0O.V., Akhmetshin |.R. //Actual problems of the humanities and the natural scie2@®4: -~ -I.- P. 3236.

2. Afanaseva, O.V. Probabilistic methods for predicting complex ragstBart I: Training. Benefit / O. V.
Afanasyeva- St. Petersburg. SZTU, 2008197 p.

3. Golik, E.S. Theory and methods of statistical prediction: a tutorial / E.S.Golik, O.V.Afanasy@wa.
Petersburg. SZTU, 2007182 p.

EfJ.0% OdzOfrrR.t1JorQBls " ,QROES

L[ $621.316.718

0.0.0L Otcw dz
MlskzHu jdzls 5 ¢

4. 1. v jtods
Mlskzu jdals 3 ¢
d. 1. ] tsdztsh
OfmMmdmlisj de
AOCSkdz Isjls 1 dgjt

sk OdMSC d2 ctsmizHOteMmiss j dzdze 2
G. stOmdasH Ote, [ sMid?

JafirrivfdovRrR T RICVIUVRC 204 13w 1l RrRLGU[]
rfc SJrs I{ré frmoyvryf
t vitolJrLRrRLS.

¢ dzdztslsOydw

[Hdzdds dL cdOody 7 ftojddiskzh jMlse hOcsoa’ R Hode Ol  dzj 2
fsLdydsddtesoOddj ( tjckddetssSlk mMCstshisd BjL wPlEsyds
MosHdIlMw ¢ LOHOVY)] GlttOBGIOI! ®tfftcjHjdjddetsy ydimdzs " O
Bdz hjj tOmMftesMmistcOdzj dzd hOetsar § HodG Olsj dzd  tod d3j dzgv

ftocctcORZIRde A3 4§ tcOo dzj dzd § &3.

szt yjorjg mMzse O
ZzOcetsor 2 Hogieddjtdzd, tetlfo Odzd J, CtsBBRISOIStSte, Mnaj BO
6



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015

RMY sdzded Is § dz! dz" | stce Odg dzj S BIstste’ n tcOB sydn BO" d dz
HsL Jteso Odzdz" | fjtejdBiPMjdedy i WIdSMOyYydi2 MmMotjict ftsdtsyj
BON d dz @deddgjdstse  fteddsj dgv s sfpw M Oetserj HodeOlsjdd (zr1),
rdgmétejlsdgr 2 C1 dmftsd LEjlsmw Hdzvw B sOdzdzctsBtcOB OlsT 9 OB h
(vylvuv), tcsBtslstse d BORJIEzdzvIststetse , 9 c¢dB¢S tsdgs200ds swBOR
ftesd3r " dzj dedztsfyls d CGOLBJLOjd df = d MoaOtsydz = Oolstd
ftosC Olsdzg = MlsOdetse, dzj delstsftetslswydz' = d tjedmlstcdtclkze h dr E
L dzj d3gj dzlstseo dBd C totst dzj § Istesdlzdl€.dn . M jrdd S tsjlgs &tsL W 2Mmls o jjmis J Mk
M [Ywyu, Cobtter j oMy hdty HtddidvelsmMw ots eafMmjn lstcOMm:

lteddydy HiZB@6Bo™j (ddi3Y zdz Mg §) Ho dGOlsjdzd fte]H
BgSCtesHo e OIsjdzd, k SCtltster o f Pl dedcinvW @ Uz Isg gzt isTH D Y S o tel3t
sls ¢ AEdmdsts ( 2O ted di3j to, { dzd Sstetsdedzsets) CtBRzZISOIStsSCO. 1 5+
Ho GOl dzvw Mo jteh OjIs tsfftej H ] dz dzdzts J0 O tsdigsigdsizi s Offisjstés] difj th Jj t
L OH Odzdzlz ¥ ff &2hdzglsitsd Ol&zf tc Oo dzv s IS-W L defzdstf g fifpldsjordlzo HBHzARZE ts dzW
ftow idskzetsdz dgf » dif zdz Mse dzOf tew 3 j ded v ;

{ dMkzdtsS 1 40 j B ©OBGlT hOdsSoSES HodEOljdv g

10 tdf. 1 dL oW OONs@® MDFdEO &6 s BHpsdSE@ls jods. BEz) H j dad W
YoLr 1, mep&RBsCd . WCsteY tOMMBOttdo O BsEts Hoda Olsj dzw
dBf zdz! MOdZd dzOftew y jdedW, bt wlsste Ho EOIjdv M OYS BBt
Msof OHOj s T, Mwakdd WIOL . o dzjrmbsiplods?)rf odetsh,  frieshsldstay oo, j |
O tcOo dzj dad ¥ Fj(Sddftfiic © 1,1 4O) BGBBRBISCd WwWCtsteWw o HOdzdz 2 F
tc©o2)'dd m

r dzw zo j dzd yJ ded W tejLbEd sqtelze b j 2 14 s f S5 C
Mdder tetsdzd L Jtelzes M jets dBsdzj dels @ BT Ydets tsHdzso toj d3j dedets f tSH O
vOC, dwOfteddjte, jMdd GHdsot) &jddts fsHOE s  lsOdedj dzC
frord tsid skbstOd Mo f@UOjE @) wwddzdFBY B4 teiss B ) ddylj Hfdsd
fdsOdzd" BHdsotcj d3j dedets dzgO Isted MtsmMjHdzdj WOL' tlstste f j
YWoLr (@dfy.r fdzd foByjtejHdts oCd yosl Ists yjbdsks tBBEE
Ho G Olsj dnzfishg2jusd o 7 MoMiss® dzhW tc @o dzjOdzd jic Ow g dim Ols j dzj o,
sBBslsCd wWCstew o9Cdzs yos s fstsyjtojHdzts twOodzr di3d ctelztf §f Od3
fstsydted Hdzsj o & dz¥ U J dzp] dzjddy e jdis ted wde'lzdf f W OL

Il ¢Oyjmlsej hOewsorn tBr ydzts ftedadsj dgv e ls Mmd dzn tetsdzdz” § H
fsmistsw dzdzr i3 HBOcdedlsOBBd, tojOCIdode §J  ddeHESItsteds J (
MsObdud Médrn ~OLOSCBjtedMisds d HJdOBEMIBHESGL He EEHEH,
B dzd BOdz! dzgséts HJOMB) steO®  wWOMMydlsr 9 O ls dz® Btsdz "dj 1 dz

ltoddsj dzj dzdj M Oetsoatséts HoadEOIlsj dzv yj dzj Mistse tc O lsiAs] daigw
Hody J ded J , ddzd d3j-~O0dzdL d&stso M dzj § to]fted D de'fdf ¢ dz® df ¥ JL dacH jOd
fsmdzj Hise Olsj dz' detsisd J&Bf zdz' Mse (dzj deZssf teslswy dz' 7 kMistets
fodotsHtss MisOdS s f fsctOdrdd &3 ftwOodzj dedj s d Is. .



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015
]l MOdktsds tsBh jd3 o9adH, EftcOodzj dedj N Octso ™ d3 JjHH A jOdBdEtSL
ygdfmdzs h Octse o delzy datsds dzOff tcQo dzj dedd d ) dekzy dets?2 MC stetsfl
10 Bizs¢ BEfttOodzj dzdvw h Ocetsotsets HodeOIlsjdzw (HEGO29 ] 6
RZOftcOodzj ded " . wdedzOdzr ftoj HMIsOoadzwe Is M2 dd3f zdz' mpr ¢
dzQdfd d34 t6 Hlstels®T s M j ydoOodz dztse s Ctsdzlstetsdzdz O bk tcOo dz
Mde dzOdzr MOBsMistswilsj dz des Bl dMistsydzed ¢ O fdlsOdzedw ddzd 64
sOC ftcOQoddzts, twOBKSIB2 hOesatsets HodGEOIsj v kftcOo dzv j
slslgfsydzd 0 §tshistsw dzdzse s IS¢ 0. ZOGEtso" J] HodeOlsj dzd 1 toc
ftodd3d dzgj dzdV¥ HEBteSEBEBS CBhdzZlskztcO tsBtOlsdzs?2 MavwiL d. Clisls {1
vO0¢dd3 BBtOL 543, sHdzd 5 dL G dzOo dzr » ddev JlsiFiz" j fplisa d3t8
smikh j mise dzv Is! stsydetsy L dyddzdtetsoOdzdy d tojcekdzdtetse CL
90y dzs, IOEC CO¢C OS] HOLYdSCd dBebkls Missdls: dzOBdEE
Hdzw MmdMmilsd d3, S Blststasdy RAfErBEsdsjOdzdsd fde din diOrzs md Is § dz! dats § sl
MdMmlsj d3r M GBOIds?2 MeowrL!: ¥ MftsmMedy ttOBISOIS! M Bt
d&zOctelzL € d. { Mdzd dzOctkzL CO h OctsoaBEts HoadeOlj dzv HieisEOMC
sjtewjlsmMw d MmMdMmlsj BO ItejBlkjls BOLdteso Odedw M § sdgsh+ 8 ¢
sdMmilsj d3r M tBteOlsdzs?2 MowL+ ¥ dzgf ddjéIls Y sSHESBASGtS dzj HisM
s dMmMsS dMfsdz L s Odzdzts?2 dzdIsj tcOlskzter
1. M Cdde . 1. o¢olssdizOIsdL dtctso Odgls 2d H dyj dvs tefpldf o] jodslsits 0  kzaylz L
dLaits Jdd csikas8em. 2013.
2.sdtejjo C.¢., zjtwMmlsdio w.1. I6dzdz 2 MftcOotsydds s 1
tOMmMyjlstseo) s1 [t ovu864fpMCo 0O, 2013.
3itstesHddz R. A., wEZHEIS 5. ¢ M6 JBsREE ©f s i HdREHS G d
2007:-3 4 4 fy
4. http://www.cneengravers.ru
5. http://www.induction.ru

E ¢.¢. ¢LOtwds w.l) vjtdd A

vrs 214714
. f . ¢dzMOtetse
BOcdMmMistcOdzls s (
l. 1. sBGOx
C. . dz., ftes¥ jmimtste ¢ OW
. r. ¢RIt

H 5 C IPHDfc
LOo jHEsENd2 COW,jHter |

fdrelrR R Jruolrz ordlvodArRr P27 1o fRrus 1 F

¢ dzdztslsOydw

t OB sls© { tgffipeipd?j Hdz®@ O dzd 9 B zOigdsd tcOh Diftsg p dzC Blsster |
OCIskzOdz dzgr , sO¢ CO¢ YLodwels MtsL HOIs! dzOB tstc Mtcj H Mls ¢
detso " 7 WkdCyd?2.

sz yjorj mdztso O
ddzls j oW j 2 ), &BsHjdd, &jlstsH', OHOfIsOydqw,

10 MmjcetsHd"" dd?2 Hj dl slothtgr J d datsQ fithy Q@ e ff deOfizd dgef € . BY fiz

ddev sted3OYydd BIyHEZ WL dud Bl ddgd OF tofts yfjtdiy Qdizfo Odsgi g @3 o € ¢



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015
Bd » Odzd Y4 ME 54 ftc] sBtcOL 59 Odzd j : dzOy Olsd j CdzGa dh d X
ftcj sBtcOL 50" 9 O ddifde dagHIaftds ts teots df £ dzj Hiso Ols j dz' detsfls! Hdzts@

1dLOoadMmMddiis tsls o' BteOdadets?2 MistelzSIskzter HJOZSGEO o - SH d2
By ~nO0dzed yd MSd Htoj sBtcOL B8 Isw o W stedslz, FHtsBdazs Hdzvw tcOB
fesyj MMO fsHO jtccOs s fsHtsBd®Bz ftoj sBtcOL 59 Odzed ¥ , dzts
MH jtey Odzedj MtsBh jddw o d&sdj dzls tsmizh jMlsedzj dzdv o) sSB o
fsojHjddY §od Lo Olsj dzv, dzd tste tsoydeldrdrdsjodzdz] d2d fipds toile © dizdiztcd
BOddf zdzdtclzs s, O dzj sBrtsHdd Istd St dzj Sslstster j f tcOo d dz

vsdfr ddelsjteW j2mtse, fdmroOjdk j © HOdzdesdz tcOL Hj dzj ,
fcLosdzvels dzOL '™ 8 Ols! drn of ldzGds sy talddy  rydfy disfiej dzGfvdzlst) il | dzc
ftcl] SBtcOL 5o OdedwW, oCdzs yjdeder § o daelsjtew j2fm, HB Mdrms § St
smikh jMmMlsodzwis! Mw o Ctdelsj CMisj lssBicOY O BBs?2 ftoj HABJ Isdas?
tedmMizdzs ] Hsdzy J dz tsB dzOH Ols! dzj S slstster f3d L dzOdzd v ofsd & 3] ts,
ftsdz L so Olsj dz' .

0 NTRRC TR
COMOCYAN A XN

Moxens rup s e ]

h 4

rnceecx - gl Dlpowece xmanura » Paie o
e Epousct M npaurcTa
ERO N MPI XS Hpesdparenaroa s

<4— 44— Ko TeNe e

Mo myexamas

tdmMedesS 1 b Rdzlsj dzdzy CIszOdz! dzr 2 ddzlsj teW § =
ltesyd MM, M fo@sh! ¥ Cslkttets dqdksjtftejlsdelzj sy f sd
tcOMY sL dzO 9o O decfn IStz OO LN v, d dg¥ st dBFOyYydw Msf smisOo dzw j Isfw
BdteO, yYybter wtjHjdadks!, ¢0O0¢dJ dL ddr ftedc sHABO. Is. j .
l sstcOW tsMmtsB j dzdets Myls ¢ ddals § dzdzj S lslzOdzt dzr = dpdsJ g B dgso
WiBtediz tOMmf sL dzOo OdzedW tSBtcOL SO HAzW dJdzlsjtef toj sOydd o - SH
BsH| dzd BJteO. I tsLddcOrls Heoj ftetspdz &3 @ MOB 5 Mjed d3d
Bd . O, CslststcOY ftoedtsBtcj P blsgdiZ3rEBiz B SBWGCOB Sdz? W OV C 51
sBtcOBtsIsCd ftcOQoaddz, dMitd Lkzjdd = St@Rf! slsjtedes?2 MmdMmilsj di
viejls! §2 MmtsBj dzdetsmis! 8 ddzlsj dzdzy S IszOadz! dz2" = ddzlsj teW j 2 Mt
Bsh dsisd. [ Hdg@ds.f ey @ffjsdzsy dls! , ybts B jMfjuj o HBM
sMsOjIsmw ftetsBdzy BO o HMISOo dzj dzdwv tBtOL yse o MdMmisj o3
fMtse jteh j dgflso tso @Mid]y MlsOtr = [ 1.
Rdzlsj dzdzjy S IszOdz! dz" § ddzlsj teW j 2dg' = Whptswvdsjishiinsdzr W J dehisidzy @ sl
oLOdABsH | 2MisOEH®Y yjlsiziste j& dMSEMMmise j dedese s  dzls § dzdzj € Is O.
"Rdzls] dzdz S s Odz' dztePMh dfftdzby sV R MY BSH 2 Misoad] dBIYHE Uy
fsdish s ¢ ko jdzdyd ddY HJOfOLtsdz0 MY sigtes 8o f s MO tsdi dds™ @ 5 K
Clsd ©WOMh dtej dzdw BGlstcOy O Is dBdesetste] ¥y dqdgdz" 2 R OO s t6,
fSHaBHO € oLOddH 2 EHe.d d&jyHE d&fEH! &3d [ 2,
1 Mmi sded IstcjBlZ® IS, Ylstser mMdMmilsj BO dJd&Bj &ZO B H j dz a3
fzl LsoOIsjdzr, d SCtlsstcOY BdzdL (B Mttslse jIsMisokzjls d&sHj dzd
IsmMEsdz S22 B MdMisj &3 dBsyjls BrIs! dBdtsess tOL dd yde =
Bsydls Mts otjdjdyj i3 L d3j devis! v, MmdMmisj BO @ tzdzy &O e ldzd
fsdz! LtsoOlsjdzvds fzlsj d3 teOMY sL dzOo Odzdv HtesWddzw §tsdz' L 59 O
s dmMsS dMfsd L 59 Odzdzts?2 dzdIsj tcOlskzter
1. 1 XdWRdQIMENjd2 fj: desor j dzOf tcOo dzj dedWw o { totsl EisMHditR600dzd d € ts
2s 2 jte, {42 d@E&Gd sEjakdasny] ddstidese ™ §tets] C s d tets ol uudfry, | 2ADOLI3NRIS |
E ¢.[. d¢d&zmMOtso O, | .71 . 85BCO:

urs 621.3.045. 2

t. 4. 14MmfoO
fMlskhH jdzs 3 ¢



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015
r-¢. J[¢mMOodidls
MisizH j dzls 3 €
. 1. ] tsdztsh «
OfmMmdMisj dz
ANOCEdz Isjs 1 dzjt
skB Odz ¢ d 2Is e6jsdpdzrHO tel@e tc Ote dz" 2 |
G. sttOMdesH O, ¢ tsMind?2

tosvrv Vol oL1RYRIGOZrE wRrR[]Z [afJusr CJrsutff¢
veut feeuvl 1T levfcrrd4ad uvlso

Ifj Bod hj] wOMfteshisteOdj ddj o bkjnddSj 0jd Hisect
Emistets? Mls@:Oh d j Ode® s shlstsw dzdatsds s5C j: 1 dzj Slstesd3Oc dzd st e
BOcddlsdy j §EMC O] dd, bkMbsts2Mso0  djSltt®Ocddlsds? i
lted ftesjChdesoOddd {Ilsdn dzj ChtedyuiMSdly sOBfs@OlsBo yOd
sls kttjn MehsOodws h o :

1) k¢, fesisHwhd2 5 SBESKCd;

2) ydfds sdkSses, ft Skt i fesicHdls k&6 :

3) MjteHj ydzdS 1+ dzj CltesBOCdzdlsO fshistw dzdzsets 56 O.
Hzd@zdkZOtcdzesy ftesdLo jHjdedj f jtcotsets dzO olbtstetsj, SO 1dL:e
g=Nl, (1)

GHPitjLEd ke h OV ©OBOcddydo Os h Ow fd O, o¢LodlsC e

NT Mz dz3dzOdaggzs o dlsSC s fecsotsHO o ttBABSISC |,

lilssS, fesitHWhd2 5 sSB&SLS], 6.

{ OfMdslstedd §jtor j Hoj MmMsMsOeadvshdj, kO §OC doc
fcOoddz des MftesjChdietso Ols! L dzj SstesdsOc dzdlsdz j] kMt ?
BZOBOGdzdudo O M j2 Mmddr Hdv Stekzeds? vyddddH tsd s ) | EHo
dqLsdY ydj2 ( dz0F)ed Bz@Bsk Oddzs? &0 § Ots Of Mmdtsw kd (W H
COyjfmsoj ®OchdJstftotsosHO dMitd LEzjksnY ftseosHddS CoQ
NjdziLO. stdjydOv YWsthk@Bze@®sSR) S @® i d dpdedsOjslizigs d8 dzts2 . |
odlsClk fjttoscts fMdsw SOlENC] HOMEs?2 Ystd &syds Jnfsd
¢ BBCHo' &3 CeOd" B COLSOMO (twdf. 1).

[BSL ZOYd B Mk dkOtdlzs Hdddz € o OH kO SSIASEISO iBE dzEER0EE ¢
HJOdBjlste oadlsCO fjeotsets MdsY BkHjl ©Osjds dgdi:

D, =\2D +d. ()

CHPD-HJOMRj Iste s dMOdedzets? tsCtokzy detsmisd s ftso jten datsfisd
diHdOd3j Istc BB dRSlstsydetsets ftosoHO o | d@3dOdzj o 82 dJL sdzw yd

R

[ e e D &zd2 odH LOMMBOLEds O] B2 &8 &slsed 1 dj
UEEHO HAOM®jlste oSO §jtotet ffsHls®Os gisls ¢ dhk: GO BESC

D, =D +*. ©)

10




[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015
Mk 330t dzOW H dzd dzO olLgfipEfMeld© af djlds, 0 tsdgds: ) dzts W

L =pm\/(\/§D +a’)2 o 4)

GHJj,miydmdzs oadlsCtse o tHdasdz Mmdzts .
4 3EROtedzOY HAEzddzO o dlsCtse obtstsets Mdzsw MMmisOedls, dd

é=pnﬁ@50-e@2 o (5)
ok BEOLHROY HEJRO ofjn sdlsCse o COENC] Gt Hj dv ]l
ARCE (A ®

GHJj,niydmdzts mztsj o o tBABBISC .
A St 3z dzle datt@Qf® Ot M j 2 fMddzr (1) sy des L OfdmMOIs! o o dHJ

g=mn¥ (7)

GHJ ,UidzOftewy jdedj, foHOoBHdBS] ¢ COLkhC] Ekffstets?2 fise
Rifsftectslsdodzjdeadj ofmjcet tBBElktsydsdts foisnigbBOy dlfds, o ¢
=4ra L, (8)

pd,’
GHJ,}TEHjd dzs] Mtsftetsisdodzj dzdj 3 H detsc B[ dflictisaztEH O tc O 9 «
dniH]OdBj st B RESsyYdses ftososHO 5 o&jH], BB
g kyd Sl €tSlgdodzj dedd ftososHO LOfdh jlsmw o odH:

R

3,5 -5
R=_73(26 An B4 pRo ©
ZOBOGcdzd ydoe 0 h OW MddzO o odH] :
7= pmud,? 5. (10)

10
3,5(24 +(n A)(L &)

I Codg ydesdg adHg f yjbssdgg (4) d (5) fokzEyoj d:
(11)

q= vay 10°
7ﬂ$b+df+w aanjxﬂ¢&>3ﬂzzf+ﬂ&b df )
RL (11) fMizjnkjls, Ykt OBOcdkdydse 0¢h O% fdd0 Sf§tjH]
d LdOyjddjd fsHosHdBBSEeE dzOftewy jdedw. 1ted 1 o HazO ff d
sy OB M HOJj sMw L Oo d fd & fisls iy cdatisly K o @ B ts ® O § OLO OO
lrotH: ftd ftjSlsdeso Odzdd eBElsES | djClstetBOd dd Is
Mistej BBls! Mw € MazjHEY "dds Isjdedui MCdds TOBOCI | tedMmisdS O3
1)  sBdo Ols! MW &Bdded BOdz! desets SO ffslstcj Bdzj degdWw 5B &
2) wlstej Bl Mv ¢ sokAshSQE &R dof s dzs?2 SlHOYj] B dBEls!
fiod BOSHdEOd dsd L &Oyj ddd udhdd sdkCss O &OC ddlst{ &
COL &Bj 67 COlEhC(.

sf dMtsC dmMftsdz! L tso Odedzets? dzdIsj eOlskzter
l.)stcutsdze ¢. 1., wdzdoeddemC @fists W fedets § trjME ls ©O i3Q dsdrd Isizji @bt d L H
.
E [(.41. J1imMfodkss, 1.¢. [SMOd
vrs 656.1.08
1. R.IBKIME
A1 o 11 cuOtObtseamMCd?2 ctsmMikzHO

dded edlsjls ddjdd 4L OcOted

11



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015
JYtrreJorure VIRYRAWGFT v ) JTtuyv J41 ] Pt JfRrREZ[BUIR

b dzdzts s Oydw

LMis Odzts o dzj dzd J -M dzjf Hefy Isyaf Jdatiatzr - WOCIsstetse olstta Quigfr-tf dist=tools) o
ftesdmh jMmlsed?2 (ruvl) it jmeodyjlshy fEkkjd ¢O0ujMmisejd
ftesdmh jMmlsead?2. 1 td orsdsdy tsdeddsidfi? da Bz OMmdesMmisd Hody J ¢
rvlie, SCobtsttts] o Mijydody des? dzdlsj Okt IttOCIsEZjIsmw
rvl wodw jlsfw fMmdztsyde I3 ftetsyj Mimtsds, ¢ ssfipdsjicH s ofjodsde” Ol iy C
ltedL dzOj Isfpw ¥ OCIs, vyt fteduyddO ruvl JjMmils! dzj Mstslse jlsMmise c
mMsmistsw dzd j i3 f tsH f)d fpldsiteds’ c OO o IS ticskitg @ dzdsas@itsls MW § tetsB dzf BBO € «
rvl dz0 MdMmlsj Bdesds d dzs$ Odz! dswdizj Iz te dso. dzWjr . @ dE=ChiGdr | datdso;
OColsstesdd ftoj HdZOEOjIsw cftedowLr 90! ¢ YtsdmMs §todydds
Hstetsy degsets HodYjdedV d Httkzedr dtstcddOlsdeody = HEsSEZdj dzlstss
ydfmdzts 1 vl Bisy dztdn tsmofyorts2 Milso OB ©Oo lstsditse d dzv d o f]toce
BJLBYOMdesMmisd. 1tcd 1Ilstsds Hdzw OdzOdzdL O fftej HdZOE O] Isfypw  d Mt
f sdzlz ydlIs slsojls dO dseodr § ottt tc O f) f dz Pwtag & O dzdlyvd
LOadMmMddisiisj 2 ftod wOMMdzjHtses Oddd ftdudd ftesdmh jmised?.

szt yjorjg mdzso O
Hoto B dzht stelsdztsj ftesd mh j Mlsea dd, i ted ud dzO, ¢ &zOMmMmd
Mme s2 Mmilse O, cOmMyd Is’ , 9" 9 BH'

LMis Odzts o dzj dzd j -f dztf Hefd laya] Joatitz™ - ¥ OC & jsdzdsw 1o st @lpg ifafdsstc IS oz
ftesdmh jMmlsed2 (ruvl) 6hehjmsedvjlshy filsjd ¢Oyj Mmise j dadz
dtejHd ®Mtse j ddsisj?2 COyjMmlse j ddscts O0dzOdkzdL O By dets 9!
rvle. ltd OdzOdzdL j O[O taydPd dipts figldnd] ctfstc  weodz ' & O Is dzOtclzh j dzd

(Yrr) 9 tSHdIs§ dz¥ d3q d fdhjrnBBHO®B], Isd ndzd ud M&dJ

dzi HBsO dzj s sted Isj dzt daetsy MtsMisswdedd Edzdy d HBtetse d His.
fsmeowh j @edetf 2 Ozl [ 1] . [ Odzdets ] tsBMistswWilsj dzr Mlse s MoadH
fesdvisdy c¢ctftcduyddzO ruvliée. [Bydts ftojHftsdsydls!, ylts B©HC

fsdvisds c¢cfteduddO vl e B-Y lplhdz)mtsioOds)dif ¢ COpdBiitsazktsif dzd ¢
stcOdzmf stels® (1 RROUVO) ¢. sttedzi jo-dmiizhssels gzdgs M g sk
st o&. trBdds [ 2] . Clsd Ooalstster tlsdzj yosils, yYlsts sH dz]
wWodzW jIsfpw  ftsdwisdj c¢fftedud dzGesRu ldedls j Wc®lstristg | Isdc O M g i @
sBi Wiydaw j Isfiyw Isjdz, ylsts oetsLdzdSCdetsojdzdj vl WwWodzwjlsfw

i tod ydiddgtst Milse j dzdz" i3 Mo w L wdsd, - OtOSIsj tod L-@e 8 tof iz Esdgds'é) G & v
IBhid, ubtlstssisiH ddgz so Odedv, st ftedL dzOdzdj Issegts W O!
BiNHE oL @y dshiswdd yidtse o d WkdS ydtsdod sdes s 0f ts fi 1S
HOjIs oL i3ty desfils! cEtsoatstedls! 5 fteduyuddzj [btesE®OCY ts] Hidg 1<
B OoOtds ddzd MHJ dzOdzs BTF JJj Bjdajd oJtetswWisdzts?.

bolststc tOBBIsr [ 3] fHtedotsHdl fjtojyjd Emdsed?2, ¢ it
ftedyd dzOds Oolstste IStcOHJydtsdzdzts lsdesmdls dzOtelzh § dzd § Yrr
Ey@igl€ Ozd Hodyjddw, O IOCY] dzOtekh" jdzdj ftcOoaddz BJL Y
Mtej Hiplse. s Bl jSCIsdode d3 ftedyuddzOd3 Oolststc BlsdesMdls o ©f
sfmMojnhjdedd drmr o Ijddtsy otcj i3W Mz ldmwes H Mist Bls tkv didz jdzd Hetste ©>
Hod)yddedw d Moats2Mlsa O btOdhf stelsdz" » Mtej HMisea. Clstsls kL €«
s hdqusSsd MijClte) kfdseod? oL ddCdsejddw rul.

I sdzjj HjlsOdz des ftesBdzj B3O C d&ZzOfMMdW S ONdHd4 Y ted ydidz p dz®
BesecstsBtcOL dj ftodyddziCe s $d&s @ gz z68 § OV -dfiftejur) O e dzd
MdMmlsj sdes 3 ktesodzj ISOCYH] YBHLOLHj&YVIS! dgO Mmkei jCIlsdo dz
nOtcOCIsjtodz » ctekzff f todlaidd dg® tsfisdfydsjmdgdetizcds M ftEts §f o yd dz o
btesodzj, Is.j. ftod HjljtoRBddzdtetse Odgdatsdz Bj ssHj OdzOdzdL O
ftod yd dz rvl € CodeCtojlsdesdiz deOtelzh j deds tSlsHjdzt dz" = ff k¢

12



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015
dzts tc d3@zls § o HSCEd3j dzlsse (L JuuBo, [ibsHdyimMSdr tj ¢ sd3j o
oL sy dets o Mewerd M Isjds, Yl LdOydlsjd dsj ydmdes vl
OQolstsdizsB ddz! dz@ » HBEBBCE, Csltster j tfdmrdg O bmw j 0K S d3Glayd
slsdesmMdlsmwy ¢ MmMots2Mlso Oz OCIsdodets? BJj LY OMdesMmisd Ooalstsd
Hj2Mlsod?2 oBHdIsS] dzw .
¢ dzO dzd L dJHddedydzr » ftesdmh jMmlsed?2 yYyOfMmlss Mmlstesdlsmw ¢
(Wsted3lzdz) , MmowL o0 TOBOY ©Ojc@dR Iiste" o j -¢-dzf @34 dzlS'ls d fd BPls Hdg’
f sdisc O Is fsdzzydls!' lkojls dzO thdtseodzr | ot totsr tc Ofmf
Htezednm BEyOmlsdzdCtse HodyJjdedw IstejBBOOddWw A3 Y11, B" dzO ¢
rel, Is. Jj. o ftojH] ZOR oL By dsets EMlsOdso s f ted yd dzl
OB B3 OV Hdz 3 Hftedd3d esd3 HBC R dzls O, 9 C(tlttetsd
wogdw jlsfpw ) [R2WO01, S5@GFOPHjdzvE h 2 stcj Bso Odzd W BJ LS Of
Oo Istsils tc Odzi § thisle dz' ~f SitedsH dzO Y Ols ¢ ff btct, Yylsts o ECOL Odz
sstefB3tsL dzse s § I ts OB ts ts djis dz ff dzw
Se=(t + 0.5 * Vo/3.6 +V2/26 * i 1y
GHYol dzOyOdz' dzOw MEstetsMmis! Isstedtsy jddw, ¢ &/ y;
t-otcJ &Y LOJOLHT 90dzdV btsteddsL ds?2 MmdMmisy &g, Mm;
td ot d&3W dZOtOMisOdedw L O Hdzj ded v, Ty
Jie f7ls ZfMmls Odzets o  ®TRj Hd2ded j , d3/ f
dtlsOdMmMisdC O ModHjlsjd Msakjls, Yyt ddscdi vl ftesd
MetstesMisdzsets tojyddBO (k2MisOdatse dzj dzdets?2 MC stetsMisids HEOIWQ)dz
s stc B YVRABZIWOE GHhksets L Mets2Mmlse OCIsdoedzs?2 B LB OMdasmls
V,=1.8%t*j,+V26 #5, *], ,
GHYToatej 3% dzOtcOMisOdzdw L OdRBj Hdzj dedw, fy;
UL OB Hdzj ded§ §ted *Iststedssy § dedd, d3/
Ssio jdzd yddz©@ Mdzj HO Isteditsy j dzdw, 3.
I bj igdets§ o tej 3y ddf i less M Mg tobsdnisdp wo 3 J ded W EkMmdztse d W
Zrlzuh Oslsimw. 1 td 1 IstdSt®fmtelsis) dzdjls fgv H g Ssiside § dzd J d3:
S g7 SstpM* Va,
CHSEmeteOMMIssWwdedy Mo jh jdedesMisd Hstesed Mo jlstsds WOt 4
m-4 B dtedud MEdPdals st Wi dyd
ljdzdyddzO {Istsets St WWduydj d2ls @ . dz@AstdsH d sty dels , § tayjlsHs) dzAza
COYHMG 10 CB/ u teOmMmistsw dedH alff v ds3tfl sz dfgasStdQPh @ Jslsi s j dd
dtstslso jlsMmiso ks h dd3 B teOL 5d3 atdj d fijyo as@missig O o€ G lo dlap 2 B G L
[ 6] . RMftsdy Lkv Mtsle jlsMsoakze hdj LOeadMmddtsmisd ftod OdzO
WOCIldud MEdid Efmassdwdd ftsdmh jmisedw, dBoyds tj" dIs!
Hl2Medlsjodzv d Htekzedms EYyoOmksdditse IstcjBtoOddwdz 1 tcOo (
Isjrndzd yj MSC OV oL B3tsy desfls dLBj Y Ols! rvi, ftcOo ddz' dzs d
Mzsy doh j2Mw OoOd2dts?2 MdkkzOydd, Is. . ossHyliydedds: d{f te
EyoOmlsdzd S so o SCtdeStojlsdesdy ftetsdmh j Mise dd.

s dMsS dMfsd L so Odzdzs? zd s j 6Oz ter
1. I sdzsh ddz | . ¢ . -lsicd@igffLts teHstsiss t5 dfgstsd M j Mlsoe 2 / | . c. | sdt
iy st OdzMY4sAslsiy. 1987.. sttedzj j od dgl.C [Clds difiidlsj Gsorts edslz jdsizce'® oy
d.tredde // ¢ooltsEsBIPRZ "dB i Y . ISHEGO dzi Y Stcls .
3. sk j €.t . t OMmMmdzj H 59 Ozt O dafigft] tsitclshigf J- to Istfdte O fH g titisyp A :
C.t.[6fBS:i. RA ¢ ¢C OHj8I8] vig., 20009 .

13



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015
4. 1 tldimses otttk COMMdBEOENY ttclf e A d eics gk Y bipls o
l jMmisded € - 2033wslvr.f S T2 . ( -BES).

5. 1 Juuv i20D1709o0oktsstcOdzmt stelsdz" j Mtej HMlsoa ©. uvtcj B s Odzd
d o3d stsHd e C-fftsts 0 O;1 42 0fip. 2 .

6. JtteOdzdLOydw d BJLBYHOMdzsMIs! HBte) dzsSE B8 Hiosdjyd3dmftye: s:
skkLBOMmMmMokL f2BOGIs. 1998.

E 1.R. J1Btdmt

urs 537.525
1-t. 1.0ddfpPeOdgsh R sqdB.vvdp. 1. U
1.0, uvdd3j wB.@dpo, sl j-fHfsteddBsy eV, U
t. 1. ,CcHJds. dz. , oW jh
C.J]. g¢cokdzm. dz. , HBYJ
] . R. 1 t5ls0qdsd, © HisYJ dzls,
G. sOLOdz , ttmmhd2Mm

s(m T JARC tOY[LrruRrRc verrf3am vt frdtdrdl rvy

b dedets s Oy d v

ltojHdzsY j d2 Btede ddzOdz! dgf 2 M smse tOL dztsy j degdWw  Isw y j dzf
HreotsEts tOLEBYWHO ) odg®hiOd) ¢lsid i) O dzdh s tf Iy Uty Odz® < W W j C Is
COL dztsy j dzgdv Y JHS IR kedzjosHBsHESe ( GlotHte dzj Wisjtf jte
40 ftosyj delsseo 1 Isddzi dzO d 25 ftesyj dzlstseo otsHtStesHO. Bactso j

d kejteH' 7 bkcedzjtesHdMmilsr 7 tslsdztsy j dzgd 2 .
sz yjorjg mdzso O
) ZOL BO, § ZOL B dddw, L dzjShktedujmMSCOY HEZEO, ©OL &t
otcOh O h djfmw 1 dzj ClstetsH' , klststf dzj dedz" § { dzj €
) HOdzdzts?2 t©OBSIs] ftoj HAEZOG O] sy  tcOL dzshd sa]jd3 kte @z to isH
MdesHdwhdzd?2 HJjd o ddlksjttOlkztej ddjelsmw fEBddSOYdd,
Ldzj Ssteduj MSts2 HEEes?2. | ©OBtl [1, @M. 137] fdhn o0j
cOMYy " dzjdedzg"r 58 Y JHSCdB Egdgj o cOEAdAS R dz'idf sMyse tLOL dztsy j ded W -
ndBdui MSs?2 tjOSydji2 d chzedds? §jtjtostlsCd. 1 JjHEMs
fMr ! w L OCdzt yoOjlsmw o My dshisd SCsdhsttzSydd § ZzOL @3sist
sBle®o OdzgdV dzjcSCdr WteOCyd2 d Jet COyjMmlsejddzr 2 MtsMmlsOo
dmMrcHdtse s MtsMisOe O d IsjBfjtcOlskzter f zOL &3 , Csdzd yd Ml
f ZOL 3ssBtLOL 26 M jes 60OL O
| t©OB®SORM.3L15M,; 184, d@nmdjHEBdOdsMn! ofLHj2Misedj A
bedzj o sSHBteSH S Mt j M ktsfdjdd &d ! d&jCktesHO®R]. t O
stsdzh j Mmrte:w., [OLEI t©OL&ZOcOdd Hokdkw MfsmMsBORd. 1 jtoe
M sMswOL dztsy j dzdj RBIStesHEZEso ™ &3 ©OL L@ Sy ¥ o toipwmg B j k
pr MECECdywhdj YtoCydd kwyjd & kddjosHSGEHES SCOL' o
Ldzj Clstetsdgse d o MCt dzgj G jlsdudy & dsdase fis€@ve d B P )
L dzj SIstedyd ME 82 HEG MBLHOjIs HOodzjdedj, S BlBtetsy § SHHJ
5B &zOMisd Msfteds OMOs sw  dzj f stej Hinlse j dzdzgs M BOL ks ts 5.
HO® dzj dzd j d3 o '-ftets vp Odssifthrdls RfotzRis fifls* , d YOMisd ydes § 5¢ dztsh O Is
tcOB Yk Y dHS Ml . |1 tBdEZOMId ctcj ddy tOLKWHO &OL kIl
BZHEBR SHls! Mw o Mmomsswddd Sdfjddw, §ofsOodvw &. SB
[Sdzj Sk kedjosHBSEBHESs, COLOsNhdMm' o ©B&OMISd  dj ¢
Ldzj ClstesdzO3d d dtsdzOdRd w©WOLWHO, O ISOCYJ otLBEYHJ dadzr O3
TOLOCkjtedLizjls ©OL d&ztsy jdzd) RBsdj Sdtdd| Bigks dj dsj o6 dd d,
pr MsC 2 Isj i3 j 6Obker SBLOLBO Oahdjifmw c¢OLT d § O’ kdac
fsCdHOs s B d&OMIS! ©OLEYHO, bEMskfow &jmsts §sksSlk dse:!
14



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015
O CtdyoOr 1 WwPLChiclkhtss CE8Mtsar j slsdztsy 4 dzd v . CCMimy j tod ds.
dme dzs yOjls tBtOLtso Odedj tlsdztsy j ded 2, s CCMO L dzOydlsy
tcOLteWHtsSdE. | HOddks?2 OBl ftod tOL dsy jddd Mmrt: v {§itd
ftclj HslsotOIsdIls! CCMsaOdzdy d LOEZJyfOdzdj. 1 Otetsmisr M s
[ OdzdzOv CtsdemistezC ydvw fsLotsdzw jls OolstsdizOIsdL Jteseo Ols!  ftetsy,
| OBBtcOIststcdzOY EMlsOdzso C O Hdzw tcOL dztsly) j ded W d Il tzj elztf B © b
otsdz! sd3j Istc®, OBy jtodzj ste®, Hoknr djHI 7 § ZzOMIsd dzgyOlsr 7 1
ydmls¢d { dzj ClstcsHise BIs tSlsdzsy jdd?2, JBEtsMisd Hdzv &EOLEIO
tdekazdtelzj i3 2 dzff Mistsdidan M ¢ iy ¢ oW iffisfidg @atia] i3 dzOf oW » j ded § d3 H
cjeckzdzdteso Ols! 9 Jdzdyddzz IstsC OC daj CHstsjsm j dzGr  otflsH j 6 03] W tHz" 3
tcOmMYf sdztsy j dz" f OtcOdzdzj dz! dets dzO BHzs?2 § dzsMEtsMmisd dzO dzj Bt
B sOdzdzd Yy ME 3 Nfileig ey agp. ol  CMYjtedd3j dsO ftodotsHd
1 dzj CstesHo e OIsjdzv, Ctslsstcr 2 wWOMfcdzsyjd dZ20 ftse jter datsmlis
o' Mk HdzYW fsHYJEO HEZed LO Myl Htds smdese j dzdiy dzalzdz jzC Is
]l tOh O h 2w &@jrOddL 3 { dzj SlstcsHse M smMseMmlsokzjls § SHHJ
1M jtedd3j dzZls© 1 tetsL dwv dzgO 1 dzj SlstesHOR Ht6OCIsdyui MSd Glsmizl
Il 1 dzj Sstedud MEts?2 HEZGy, bklstsf dz dzdzs?2 o dBOL ks dzlz & & bz dz
fsctekzy jdd¥ HEZed. uv0OC COC cdzzBddzO HBOLEZISO ofmjcets dzj M
OsBsmW jtedzsets. | "BBHJ ettjdedWw HEZG { dzj CtesHEZEBa B2 € (
MOdRr » t©OL dessBtcOL dz' » W tc GSswidi2 .1 S [eftg GoLdtsp) @EIS"O] 26fPL oy j toj L
JBEtsMmMIsd or stsHdlsmw dz2Otekzyk d tskBdOjlsmMw HEY ffteso jHJ dz
1 smdzy ftetsHj &zZOdzedetse s 1+ S M jteddzj dz2ls© oW L Csfls! d&BOL EISO
Is j o3, Ylsts o Jjthj tcookzs tsBtiz)frids Ctstej dzgdw tOLWGYHO 5§ OHOE L
sBi M JjudoOjlsmv kZedkzedzjddy §JjtttcOBBIEd d&BOLEZISO.
[BtcOLtsoa Odzdz" 2 c¢OL 9 AatsH] 1 SCMfjtedd3j dzgs©O© dMmMmdzj His9 Odz
GOLJ TBtWHCO ydlsej tolsdn SfHtaftdsunvdzlsdas casts HfifsdzfEsH@ ds @B drtfidinidfjdz @l 0 t9d

&ij Is O dz.
o jHT 2 ©MsOsS §jtjcOBslkSd ®&OLEIO, Glsdsydo" d2Mm
MfjChesmSsnNggSiste)] G§oveadddhn' MdcdkOdk , "O0LOSk,jEdL 2

MojHddrisepd2j.Clste dzj dd&kj jls Bsd "tsets yYydmdzd vl of LOYJ
hdesdC 2 fodzsh ECOL" 90jls dzO dOdzdydd Mde dzOdzO + dzj d3j dz
BOjted Odztse, foodkzyjdds » o R"tHj + CMmifdd dsjlsosls QG jhcCfvh ot
Ctsdzj B Odzd 4u frpo Wilsie la szt G wOW j dz0, dL C(shstset Mohmssdls
zdlsjcOlskztedz 7 HOME IcEEEOPs G d]ls@dd hdg Ostsdss 6 dzj
sy, dL SCHkcOsczOdisjcze 0, ddod Mmhdls Wkddjtjd RHj
BOC M Bz Bsd 4 tedslsboud@sMdY o Odzj dzls datftlz St dzfner@dedzy dddadO™ L H
ZOdzslstclzB € .

t gz ErR s-Mtf j CIstc SBKOL SO Ooahdamw EkEcedzj tetsH dMmlsT

gff JCbte dzO tedmikzdeSjy 1 HtedoejHJ de 9 d&@OMhIlsOB,] fJtetsi L
cijtojojtodzzls™ é.

1 OCdzt yp @ g ds sBtcOL tsd3, ML HOAZO dzOBtstcOIststedzOW Lk fMmls O dzts
YJHESE bkZedzj otsHBteSHdBGEts Mr to/jvwdz) o tzghy Is tdf toHsz dzt€ dsr Odfzd tc @ Listds
LiIsddzj dz, dBiIsOdz d otSHBESH, O kOS] bjrddujméd?2 kacdzj
ZOdeslstczBtsC. RLBjdzvWw  OteOd3d Ister d EmMdzsedvw ctej ddw tcC
By dzs HsBdl MW ok & sdedyfsdetcj HJ dzj dzdese s f esHES SO.

15



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015
sf dmMss dmftsdz L 59 Odgdzs?2 dzd Isj tcOlskzter .

1. ¢temdzOdese ¢. z., 1 OdzwdzjlsHddztse A. r., 10¢dttses RrR. .
L dzj SstcsHEZGetsoa 8?2 fdzOL d3" . 1 jMmlsdz. s{AD dds. ¢. 1. vikf§ftsdjoe
2.1 @&Jjo0 . t., |Odjjo &.Ht. 6 { QuUdgEdPJsdzdiziizd ¥ 3y dz'sn. kG
L dzj Clsted YjrMSos?2 wHABQteMS Se 82 G2z y. vy BSOS [ 41 . 4. 1156

3.JOdzd jOo O | . ., ] Odzj Hdc.R | O .dzts) | GAifgRO sk drteifiaizSy zo § igisdzdz)

sqJuvuL dd3. ¢.2Pp1l2vikziE® o@. 184
4. TimerkaevB.A., GanievaG.R..Ziganchin D.I., AuhadeevMM. C dzj € Isted yj mS d J BdC totstcOL tov
fijtemMyfjSIlsdor dr 1 tcd &3jJaxpatad EngineeringiRin@as dxd TheroguplaysicsVVol. 87, No.3,
20l4r dzy j day G dz§ U MS d2 X Etcde@elzdat .06-8172014" 3. [ O2
E 1.{. 10ddjs0, 1.0¢. vdd&kitttOjo, ..

urs 004. 92
R.[. JtWHEC
COdzH. Isjrdz. dzOEC,
Cujni@d QY BirOddCO d ddayd
Apafo 11 [ ¢y sfifbdad sietefc
¢. J[tjdz, {Mimd?2m¢

ANt RYOARC B Lrmfr¢d s JArvst vrsvardad vt
Ji1uydoszrmege 1t R [JJUY[1RR "wrRuU[ [ O] olJu[fOurRTRT
ltdrsvrt I o1vRrRC 1 vuaf [ rRicms ury LA fusu 6frR3

b dzdets s Oy d v
Il MlsOls! | ttOmMimdislstej dz dzj HsMIsOISSCd Mkh jMseakeh jets
Myfdydodz desflsj 2 d dzOftOodzj dzd?2 dz© fteddsj ted HIMydy dzd dz’
ltoj HdZOCOjIsimw WstedsOdzdL OyfuotsfcHBiEa P Gsdsty ] B galstsp & N L dz
ltojHsY jdedz" 2 fsHRtSH YBSCOLOdz Moatss 1 WW,jClsde desfmils! o
Mstslse jIsMisakzs h ddisd S OLOIsj dzv B3 Ctdzd yj Mlsoe j dedets?2 sy dzl «
sdz6 yjorj Mmdzso O
1 Odzdat jiZsls d dze s OW MdMis kD Is j Yy j @O O s i3@EOdd J s s 9 O dzdzets G
sBlkzyjdedj, tBKOL ts9 Odzd j

dtsotcj g dzdzOw BOM ddzsistetsdlIlsj dz' dzOw tslstcOfmdzr MisOo dls o
ddzy j dzgj todzer 7 COHtetsea. Clsts or Lo Odets dajftojtcr oadets tcOMmiglrn j2
sjrddSd d bjrndsdsedd, O IOS 3] foHAatHtte ¢ MtsL HOdz]*®
ofMMlsOY Is ftslstej Bdetsfls! o dwsHjtodedL Oydd RBilssHdE fHEBISEO !
I Bsd hddhlse j Mhzydjs o kOS2 Mdlskz®yq Otcis®dedotks
BikbsHdC Si&jj dmdPlts, fikMcOjlhmy OMfjSls, Mmow.L Odede 2
[MtsB j dzdets IstczHdzts o' fls Qo dzw Is ¢ syjdzSd tBkZYyOs h j dszmw
ko tsteyj MS ks fishls Ooidggsifisi sy’  d@@dfisusdBBcmEc 5 § totsj SIS tetso Oded W
[ 5 fswodzj dagfy 2 BPdeeissaas? Mdmsjdd (1t 8) ByjdsSd Isjcizh
LdzOdzd 2 d jvY odzjHtejded™ o kyj B dzi@ dateO oigilis i tdgvCho dastyies H i)
fSHRBSHJ syj dz€ 0 ¢ SHodgd ydifsted off thdrdte igdy ! © or ff Sdzdzj dzdzts 2
dzj L &2Oydlsj dz' dgr » dzgj HsyY sse. [H&ZOCt, o Mddzz dOddydw Is:
5OC d ftd jy Byjdj sSHdd d Isj yj, f] YsttdOd ds2 kt
oL dzd ydzr 2 c¢cojfme d, sjd&z MO 3, 9 L doOydlsj dz des?2 fls g
[BtsBNY dgdzOW MR j BO OCBEB ftosyj MMO ftoj HMisOo dzj dz0 dzO to

16



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015

WcxogHoe 3apanmne
(cymmapubiit 6ann)

‘Dl“il‘1\'.(]1{?‘HJ.H.1‘"
HPACILIBUATLIX®
KPUTEDHMER OLEHKH

Kputepuu, ocHOBaHHbIE Ha I

obuiem BneyarneHum ot pabortsi

+ DopmUposaHue HTOroson

OLEHKMA MCXOZIA 13

CyObEHTUBHBIX NPEACTABNLHWA

Urorosas oueHka

{dMzdBE jh0 Y sttddse Odd™ fkei jSlkdo das? ¢

vOC ji, tHEIBSOLsdisHEBEOKE® ¢ ftotso jteCj L dzOded?2 W
sflo j Hisdsdzy dzdetsfyls! tBEZYOs N drfmw 8 Cttdlsjtedwrn tyjdSd or 1

bolststesdy ftoj HA&ZOGCOjIsMmw WisteddOdzdL OydwWw YSHABHO §& BYJ (
syd deSd L dzOded 2 deQ@zd ¥ te dnfifipdsjj B3O Bz WPo ssBOIsSdL dictso Odzdets G 15
LOC dz¢ yOjlsmw o HtotsBdziddd dJkktsectsotet BOz&ZO d&O dzi ME dz!
Ctcdlsjtedj o JjeB dzOf sdzdzgj dedv 5 COYHEB2 dL o' HJ dzff delzv | € Y C
LOB d&zOcetsotej d3j dedets HBOtSHWISMW Hts Mo jHjddVY BBEYO®s h jegtsmw
fsMisOo dzj dzdzts? L OHOUYd d dzOd3y yoOs Ismw fEkIsd jvy tdh jdedw.

HcxogHoe sapaumne
(cymmapuniia 6ann)
Dopmanmnia 1.'"1
Kputepwmit 1 Kpurepui 2 Kputepwit N
(6ann 1) (6ann 2) - (6ann n)

KPHTERHIO

‘ Wrorosan oueHKa ‘

{ Mz disOcaky H dzOY Mo j KO W sdBOddL Oydd § SHEE

lted { lstzdglsmdsjgHcOIlsdIls! o ded d3Odedj dzO Ists, ylsts Ctedlsj ted ¢
5Bl jSCIsdodssmisd d OHjCoOldsmisd, . j. fsLotdvls! vy  dedlk
fsHatsH ftod OdzOzdL j Y SHGEGSIstso dzj dzdzets?2 WedfXBEsAs ' o 'dif Bdzdg™w j dgtg d
v0OC YJj dtBatBHd®BE BIsBjIsdls:, yls Ctsdazduyd Mlset or HJ dzj dac
fl BHdt?2 Mtstttdr Btd Njj Codzdyj mMset Ctdlsjtedjo oijHY IS
dzj GOIsdo dzs MO Of sSaz@zj KzijY TORBSEts L OHOddW tBEZYOE h dd@3Mw . G
1 CLOd] dzOIstste MOdZ L OlstelzH dgv j Ismw  oi oifi3g thislsO ofrpizjlddd df tsfnsi @latc
oded BOdzd 4y WsCEEMdtelkzj IsMw dzO i dzsyOr, O dzfsfs, dz® HOEStSIS lisy,

[HddB dL dzj BOZse Oy dz¥ 7 OMfjSlse kOCHEts §BHOGHO
ftosj Clsdteso Odzgdw wWodzw jIsfqw ftoj HBSMIsOadzj dedj M tcOo sydese s
sMdzes e dzOY L OH Oy O -C dz'dants diz ChfodmepPdiigimp© ¢ L Okzyde Odzds Mmls Odzt

17



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015

Hekze B2 Mij©cOoByds2 ddls) 6Oz’ , O LOJ sdkddodkd* Gndss d
ftoddsj degls! dglzy dglz¥ gt seBOyYdy . lted Llssd o fjHOSHEd U
Az Hizj BBOBOUWR] 2 tsMisdls: . 1 0fteddjte, 4 uOlsde §j MYytOotsy

M oL i3y detsMls* & fcsdmMC O btejBlzjdi3r » ©WOLHJdse (5 € dzs yld
HsfMisddts fted teBlzuyjddd MdMmis] 3OE O Ists diBlsiafu jddafsje Odizds s
LdzOdzd?2 ftesosHWIsMw M f tod d3d dzjodzcfujdds) didjlstg s de@ d2! deds G oft dedz (S IS

t OmMmMisslsted 3 § tod d3d tc. r sfefmilsdds, ylsts © LOHOdedd tekzB
OQolstsBOIdL dqictso Odzdzse s ftotsy € Is d to s L Wdadfiiseeo HipE'H J e us@pwh jHE

1. vitejlsdudiMéd? oo 5 dMsstedd MisOdetso dzj dedw fyd

2. 1 0OCIsdquyui Mty LOHOd), ftjHfBdZOEOsh jj o yjteydoe O
Ldzj 3z dzlstseo d ftesMmMisOdzsoa C 2 tOL d3j tetso .

[ OCMd 30D daiz2L © o' fsdzdzj dedj oMjets L OHOdedw 40 B Odzdzis

ibittejlsduy MSd?2 otsf totsf: 15 BOd&zEtss,;

TfeOSsduimMétsy LOHOdy 25 BOdzdziss, dL dzdn:

Tejtsdigi sted™w HjIlsOdzd: 5 B Odzdztse ;

isWstedgdzy dedj (Isdfr dzdded?2, MmMlsddzd dzdded?2 d Is. H.): 5

T Cdzfjfggts tOL Bjtese (dzisBaBHdBS] d HMisOlstydets] F
HylsOdzd): 5 BOd&zEsS,;

iftcOoaddz: detsfls! ftosMisOdeso ¢ tcOL i3j teso dzO® yYJtelsd g : !

iftcOoddz! detsfylst ¢ tsflstetsj degdw daj HisflsOs h r 1 dzj d3j dzlstso :

sgdzj HizjIs MmH]j dzOIs! 6 wasgteCzO M fulg 5 | dzPdedlz)s d3jBtO dzdzts o L G
sBEzMmdzseo dzj dzts MY J ydqw dets?2 CosdeStejlsde" = LOHOdd?2 d Bty jls

RL MftcOosydtscects d&@OIjtcdOdzO BEZYyOs h di3mw HEsMiskzY dzr f
Y dzZstc Odzd L 59 O dzdptOzd WA ? zts sots dgztsk Odz! dzts?2 Mjlsd d Mt tcO9 sy dzt
or ftsdzdzj dzgdW L OHOdzd?2 ¢l t. v.S¢. MFiydWdeo Isjtstejlilsdyyd M
dmsstcdyd M ses WOCIO, Iss d@OIsjtcdOdz, MoewL Odedz" 2 f ded d3

[t Oded L Oyidats Isq) StzzB | Y detsets C B dzlstetsdzy L dzOdegd?2 B EZ Y OB N
sy daf J L dzO dzd 2 fsLosdvjls ftseor Mdls! Mmisd ¢ 4 dz Efme 5 daed
fteOCIsdud MSdr dOer S d Ed3j dzd?2, 5 yYyy &3 ModHjlsj dz2 Mise Iz

1
e . s Vet
I :
O e NG AT e FeryTm) WA -

t Mz desQe O dzd Is j dz' dz" J H&OG&O@&r totso dgv kMo tsj dedV
Wsted@3OdzdL so Odzgdes s f sHAatSH] €& ByjdeSj Ektetso

vOSdd3 BBtOL Bd, EZMisOdese dzj dets, yYlsts ftej H dztsy § dedzOW Mg
biotso dzv2 L €z0HzfO% h i fw fted wseBbkyjddd MdMlsj OB OolssdkOls
BOdzdds ddsls  dze so 52 MdMmlsj dgr dMSdzs yOjls daj HsMlsOLS d MEkh j fiyls
Mzl jSkdodesfls!: Witeddtetse Odzd™ dlse 5o 56 Jste B daaa®©dzy dg'ls o3t I
ftoddydf Oz § sdzdetslsr, Bl jCIsdodesfmisd d OHJjCoOlsdesMmisd.
5jSCkhjets kttsodw bkMmetjddY ®&OjttdOdd d ftsdzyjdd & dz
dMisj &3¥ MisdBzdzdelzjls tedED: §dRHQKLSHIS sl fado @isY df LOSC Isd
fsHiso jteyHO kMY Bdjj orMsCddkd §sCOLOj &k ks jy ds

I fjtemijSikdej 1 dzOdzd te bisjslashipdztste @udzed s 4 @ tsdi) Waw @y 2
MtsHj oy OdedwY Ctedlsjtedj o W s GO dzdzOag®d sy RO ¢ dO9y ¢ tso

18



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015
sf dmMss dmfsdz) L 59 Odgdzs?2 dzd Isj tcOlskzter :

1. [ seWi890 [dzj dz0 | &zOHdBJteso dzO [BRZYJdzedd & d3t udteiL MmMsy

fted tejhjddd cteOVduimédn LOHOY // 5] igdakd§ i j@scs | (cC

d MsyqdOdr dz j dzOM42d . 2011. -~ 3. . 138
21 jMfodz S5 1.1. wdOcOjdy j §jHOEseduimMSdy Isjrndsdsedd.
3.0dke |.¢. vistdy fje@chcday ®Gd2) OfTs&scsf ., 1990.

4. cCdB3Odzm S OV RtcsMiscOdf B ffdedzsects 3" h dzj dedw h Csdz ded S tso. [ .
ER.[. JtWHEZdSS

urs 514.181.6

1.-6¢. [dzdfmyj
C.Is. dz , H t
1-1. [ dzdmj |

C.Is. da

WOSkdr sjls cutOdzmy stels dzis
1 jbjteBkteeMS d2 EMmizHOwmise j deder 2 Iz
R®BY j tOls & igO dzg 2P

s OdZK sIsjteBlztece, {tsmmhd?2 Mm¢C

tor1IRUR U JtRR frulrd odsefrffruvstRrRY[a#SRM 1 [
Ytdareeft o 1.R. S0XTQ9RIN.J((IBBD3IB] r1¢c tILrrrirC.

b dzdzts s Oydw

t OfmMMmdstsistej dzts Ok ydetsy dzOMdzi Hdd L OMdzRGiE Gedetsg 6 dzdf 4 Y 5§
ftosW j MMste® 1 Bdlsted™w R IDUBSD YOS Olcdzyf dzBS{ L &Y C bttt
135 dzjlIs.

szt yjorjg mdzso O
[~ R. s O0OiEled4d? )(,1 8BMsstedy dBBjIssHse dqLBBKLOY jdd2, OC
sj stej &30 fdadvj.ydtetse O

1 0dBtsdz "z dJdaW stedzOydes yJ dzse j & otsMftedded &3O Is yJj tog |
9oJtBOdz d" | d Htked) dBBHJdI SttkzyO0sh jets BJtO. o j 6BH
Oz ydzz ¥ OBk BJjL dOcGdYHM » ct@eitydlayy MBJdn - b s&ztt OB j «
Oz ydesds dzOfdzj Hdd | BBdlsted™w RO Odeso dy® s Otee ddz®@, Mt H daW

1 Ofmdzizy j dzdz" 2 H jWIsj dz ZOokzSCd d kjrdd<d, HsCIstste Isj
sOtecddzilOU®Y0 odzj M 2L dYAEBH dzb dztcOL o dIsd] Isjtstedd d3j IstsH
CteOWded. [Mdetso dz" d@3d dzOf tcOo dzj ded W B dzZOEZ Ydets?2 H j Wisj dz' dztsf
dqLtsBteOy jdzdw, O 1OCyJ drn fteddsj dzj dedj o Mistetsdlsy day ats?
ftoetsW j MfiMtste® woddzdfm' 115 OB, GlsdzdyoOoshdramw {fstcOLdls,

Rfdzj HisSe Odzgd W a5 © B dZOMIsd dMisstedd ©OLodlsdw djlstsH s
ftetsj Cyd2, Eydder 2 fYsMmeowisddz 16 bttkzHte . o dgjsHeOj I . RIS d3isle
s dimststedd d bjsttdd ojlssHtss dJLtsBOY jdedWV dzj HisMiskz dz
ljsjtBkteeMS s WddzdOdj OkndeO® (sMMd2MSs?2 OSOHj BJd o
ukoefmise dzddzj 2 dzs? Wit LisBigPhkGaz?O0& (Ots2Td) [ tog dzj G |
WstedBe (H. 197), crRMSEMMbeot [tjodzget | thmissCOe (H. 2
¢cs dmlststedd ctwoOWdsecde (H. 191), c¢fydté¢ wOLadlsdw Isjnrd
yjtelsjydetsj Hjdzsé (H. 188), c¢cuvjnmndzdyjmMcoOw ctcOW SO o HI
XVIle. & (H. 193), cuftfjnd k&l syt adlaf) s 20 dz@iDW & d(

19



[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015

losW j Mste s Oteeddz EHj dzw dz smtsBdhj f 8 Gz ds@ dzd §f tc df d3z dgyj Hzdk"
rtcjodzgj e6ts dBdtcO, O sOC Y| Hijodej tkmMMEB?2 JEtsdsfdmd, ¢O
ftetsj Cyd2. 1 Q140w cfy. 1989 eCtsf dMmdasds dzOfmdzj Hdd | B Iste
ftosetcOBBEz dnhdisw ts odA@dedstc Ofjtg dfizgf v [ 1] . ddzj HEZY 1 Ists?2 ot
dZOtctsH 59 9 bt ydmdzi ydoeotsf dm: d bjrddyjmSkzs ctOWO
s dtcOwW fiy! &zO Btsdz' h 5§ Csdzd yj Msoats oMmj oL ddsy dz" - HC Iz
dmtstfyj MSdr ®BOIjtcedOdzse ¢ 0L Odz, yYlsts otsL dzdCdetso jdzadJ ¢ ¢
300012800 c¢ca@. Hts dgOh j2 1t (rtejoeadzd?2 [edijls). 10 tjd
dLtsBtcOY Ooahdma hjtejdzcd otsddztse ,ydtc @eltizes dadzr {f tetOy jd3y ) dovdzy , i+ H «
BJL dJL®&Bjdaj dzd¥ BOMhIsOBO orf Mislsr d hdtedde , SHRO L O H:
ftesHBdzy j dzd J Hteze HtekzeO [ 2]. stsdzr C 5 o smdzj Hinlsea dd,
MHodcetsdz o ofglg tictBts dzlylsds B ' fs¢COL Ols! zOf ted d&3§ to, tc OL dzd y dz
ftosyjd. vOCd) dLBBKLOYjddw, C(SEHO fM! toHddOls OMY{ t
fteddsj dej dedd o dMmMEkMmMmlsed rtejodei et BILO: dzRUaf d hte J 16 dbJs&O]
dmMfsdzr L sea Odzd 1 Isd ftodj d3" 9 tojdzdecdtL ds?2 ydoetsfdmd d
sBd&zOMIsd MlsOdatso dzj dzdwv d tOLodlsdw d3j IstsHtse dLtsBtOY Jj dad W
sB tftcjH|dzj dgdesd3 o dzd elp@zd fff Bt 'd CdffL GRS dafVvY Hkzce dr dzC
dr dOydtsdzOdz dets?2 S kdz skter |, HsBOQoadzwes hdr dd BtSe O O h
syjtej H! ceéetff otfd dgf) ¢ ssits] CEMC EMMmMisea O o sB dzOMls d dL 5B tc O
tcOdzdzj m i MpdgOdMSC EMmMMmlsotsds ( COOS 3B d2ZOY Y dotsf dfm ), 0]
tcemmCtsje [ 3].

RMCdzs ydilsjdz' detsj tOLoadldj §dzzydd HOdd XViKyllsttH , dLOt
sSOCY] o dBJdzd Olss tcORXVIXVI H g < Bo dzj B im0 daff{tsdes d ind
cteOWdqud MSdr dBjlssHBte dJqLtsBOY jdzd?2 L OdddiOjls L dazOydlsj d
sOteeddzO. vyjded o8 Br dzts L zyj dets B tsdzj j XILiXWI09 od. S tsldz tefj Lcirfok
Meotsdr dMMdzj Hiso Oidalf 2¢ kayjazs Rl f toBts dzOdetdzj j YOMlsts f tod
wodzwdzd ! : Witsdzls Odzr dzOv OSC Mtsdesdzj Istedw ) tOL dzd ydzr d3 tcOMm
ctsBtcOls dzOWw fijtemMf jSIsdo0Oe d dLBBKOYjddWw, BdzdL S dlgts €
fteddsy dev § 3" § OCMbdesdRd stedud MEdd dLBEOY jddw Weo dzW dzd !
OCMsdes g stedyj MSdy Hosj Sydd (§fOteOdzdzj dz' detsj] ftetsj ydtetse
sBl j SO, tslsdzj j dedetsets ¢ 6w iz JEststdHEARQIs )d,L  Gs sy jj dizdztstint
tczmMMm¢ 52 dStsdetstf dimd W o dzW dzts ! ftod d3j dzj dzd J BOMIsj OB
sftejHjdvehd] Codalskzte ftoj HABBj IsO, Colstster j f Jjtemf j CIlsdo dat
fsCOL" 9 O8 Isfiyw tcOMmndedfily i@ty ) . ¢ 5B tcOls dzlz ® fjtemfjCisdoe lz
cdLotcOh jdedgs?2 e, ddzd c¢ctsBtcOh jdedes2 e d JjJ dqrEyjdedes 1 &Bdls
dmmdzj Hse Odegdw . |1 1 Its?2 tBdZOMIsd | 3dlstcdj @3 Ro Odetso d Yyj B
csBtcOIsdzzs  jtemty j CIsdoe k194 2)., ¢l . (~N CEAcRREA)CISEEHK.188Q Is0O
cteOWdui MSdj dMmMmdzj Hise Odzedw (¢ tsdz. Clsd dMmMmdzj Hse Odedw W
sB &ZOMIsd, o Istsd3 udfmdi J Jctj lyAwdsR fots {dsdnidiels GildsiS de tsdetinX
cteOWduj MSdrn tOMyjlstsa e. l sstcOvY yOMmlis: HdMMJ elsOydd B
shdeB¢d d isctejhdesiisd ftcd o' ftsdzdej dzgdd cSctwOWdujmMSdr t0O
d OdkOkzdL O i B Otk dtsMisd dzddzed?2 d Wdelkts, fMsL HOs h dn
sflsdyj MSdr ddzdzs L 2. ]l tOBtlsj ¢rRMlsstedyj MSdj HOdzdz j
Wotedzr , ttOMMdiOlstcdo OW Ltcdlsj dz' detsj ot ted W ldsdsj [zecjdedd Wl dsda' s
dzddedd oL BtO fHtod tOLdZ = HIMISOdYydwa dzOB dz¢¥ H j dzd W . tdL
WostedzOdzd HOBIs oL di3gsy detsfls EyjdesdB3z kBo gty HPlsd M Qs  dzd
fjtemfjSilsdear, O ] tcj H Q| Qlzfets dattsffipfificufjvwds djwe s BUI tgiolldsjO  § to
ftod ttOmMmdsOlstcdeo Odedd dzj Btsdz? hdr ftoj HdBj stso dz@ tcOMMmistsw da
odHdls dr © ¢tBtOldts?2 fjtmMf jSCisdeje, O dzO L dOuytdffisdpsz .dzt
R Hj2fkeadlsj dz' des, dzgO dECtsdzOrn HtojHBjIsT s5CO0L" 9 Odzd ! My
Brf dzO@ tOLdzr j yoOfmkd StsiftsLdydd dzOBdzt HOIj dz2 MisIstej dz,

20




[ idHEdOsHd 2 d&OEyde 2 Y E2tedzOdz ¢rR1 | [ IISSNRALO6Q7@ ¢ |1 00U sd#é& 2015
sl jikdded, MEOd d d kOCo HOWE HEOHutsB toPy ©fir§ P Is d alzOd s d
Gtstor LHOdzdwY ddzd Hjtejo' w o fHtowdts2 fjtemtifjSisdej, d dz
ftcj HMNIsOo dzj dzd j s ftojHBIISI. l totso SH W CteOW dyud MS d4J d
ftoj Hd3] i & &5 dz2P  Bdlstcd?2 RoOdzsod Jtcatl] sdzdsp ks Ob tiz® st fdg b
slsmiskzf dzj dedj Bl ftcOo ddz KIViXWigojol Is deolzdpififisddj, dJicALdzs @S ys
fitemf Jj Clsaflstster ngts dzgj 5B SHJ BB MIs! o j dzd daff ded " s€ @z ©Odpez"
Ctosdzd yj Msets  dzt Hj 2 gdzd Mmlstswh ZO kO jLdr » MistsdzOn
OCMsdesdzj Isted d , Yylsts MmMismMtsemlsotso Odzs ML HOdzd & BIWO
stcj s drn, céo dzj SBBIststcr n ) AEIIES 2 & o) BeHifd df CCls dtoly Céte ™ fijsiglzy dc
dzj Istsydzsmlis ! 9 ftwtsojHjddd rEzHByddStd dO 6 d&zOL {§ OteOdzdz]
sBtOLYr tHddr d Isjr Y4 6itlijbtedyjmMédr Wtttd: dzOf ted dz
JdzsCH®BH Mtz d Istsd3 3 dLtsBteO)yjdadd CtdskztcO® Bl jCIls0)
fijtemfjSisder , JqdzscHO Ikydess f OtcOdzdzj dz' dg' dgd  dzd dzd v &3 ,
ltedojHjdzdzr » Htodd3j eso, &ZOd3 €O jlsmw HsMis Odedgsips @ ydsHs)
mMikh jMlse so Odzed d ctsBtcOls dzts 2 fjtemMfjSIlsdear e, co¢ mMf smtse
LOCBdesd3j tedetsmisd. uviseHOMdzdy dmMEOyJjdedw Moatsuddzdfm: ¢ Ists
LOHEZ i30dzdzlzs dHj® e [ 4] .

l 1941 6. g1 &3dIstaH2d IR odOaissodd WO df@drdor © Htcj o dzj ezmMME 52«
Cobtstesdidz h dzd MOl BGe8MkJ P dzdzsc s XXMty MO 1 6C @
MOBtsB " Isdztsmls tIsses fklsd M Eyjbtsd eoddwddw MmEkh jmlse
fsmaj'dizi ctsH' oW jMifste 1. R. sOttédddz zedzkpdzw jIs d @
© 1947 6. o" dsfmdls tojL kzdz sOIr Meatdr dMMmdzj Hise Oded 2 dzO
Oz dpdpts: dzd Y4 ME S22 CtsdaW jJtejdzydd [ J dzff e B8 ON NEzs G tetsd teigis o Hzlz IS

[JIsHjdz dese s o ded ZOdzdwY L OMdzEy do OjIls o C dZzOH oW j Mtst
dL sBtcOY j ded W . [ . R. sOtecddz fsMmawhOjls 15 L dzOydlsj dz dzr =
Ctolztf dgf nitdd@Boflds d s j sigdeFo OC MisdesdBj Istcd : tshdeso des?2 s j sStcj «
ftcOoddz! dzts tsftej Hy dzdls! L dzOyjdedy +Isdrm ©OBBIS, CKOICE tof
shdetseo dets?2 Isj stej d3" .

J Hdets2 dL 90y dzj 2N dn ftosBdzj &3 Isjtstced d d O SHftptizdzts{dBj Isdgf |
dL sBtcOY j ded v ) weo dzw j Isfpw sftcj HJ dzj dzd | Of f OO0 ftotsj Y
(ftosmMistcOdzMmise j dzdes s sBtOL j) d ftesj Sydd (fdzsmMisd tBiKC
ftosMistcOdzMise j dzdetse 5 B teOL®R] HROzzdEYY Migafshy gl s Is Wasttg Hiaflatz @3s
ftosmistcOdeMmise j dedz” d3 tsBtOL tsd3 P’ ,d dffasw L Gidaddisigts j ) il dets fiteOd df das(!
dLtsBtOY jdedd dRBsydes oL Wis! fHtesdLotsdz dets, O ylbts dzjls? 1 to
MmMdMmis ] BssteH dzOIls. CIsd ftesBdzj d3F § tod o dXCO.dzdu jpistezy dzg@>,j o lsk
&ZzO ftsmisOodzj dzde’ § ot tetsmr, desmdls dzOL 9 Odedy tMmdzse dets?2 s
BN ZO MW stcd3dz dzdteso Odz® BjL HBCOL Olsgazicths 58 G EZGPEHATHS Fizdz y
sBh jets Mz yow § OtcOdzdzj dz! des?2 OCMsdesdB] stedd tshmdetse dzlzs ks
dlstesdlsj dz! dzs?2 OC OH J B3 d(A8A 187)fc dzdedzj H S OB IO b sdz Mo 5 1 ISt52
SflzpddC e Odddstp zNOBI B tsd J4 FJeshissd cjtsdkilsedyj M sd
fsHIssdzC dZz dzts BBdZ! hts] SCtsdzdyjMmMbsets G jtsd3jlstecses dME Ols! Mmd
ftosBdzy 3" . [Mdesodets? IsjtstejBBd d JjJ HBCOL O] @ Misaplkz mxrodx
(18431921) , sBtsBhdoh jets bjstejdBz 1 td €j M d&jbtedyj ME s
A ZzEtcO-1(913856 ftedHOobh j &b OdsjyOtc fdgjs jICtsdf'odgd 2 -~ OtcOSCIsj to,
stolztf O, Colstster 2 tod dzg addtelny '@s jYsiedgldrO d2! wlps'ctsj M sMtsB O f te
slsjuyjMmlsejdader | Eyjder j OS] LOded3Odzd ! ftetsedzj s s
1922), 1.¢. -1194d2ddzO I (. 87 7 jdzj deddz@9 4P ) ¢ . 1 | 2O ElEEHs @0 (
1 - AN, JYoizlGaldzZl 9 18P 1d Htkzed] .

ltesW j MMste 1. R. sOtcddz 9 Moetsdr tOBBISOR ISOCYJ EH
1 sdziz£ejOtcy O, ZCOLOs, yYybt fttOodd detsy ¢ tsdzed 30dzed] Isd tsSteyg
sd stedd OSCMtsdsd3j stesd, JOYf B By PRIty GYtoddi djddj It
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dimmdzj Hso OdzedW &3 © { Ists? B d&ZOMIsSd oty ddzd OBl ¢f dz
sMi2¢e d ¢l BBt dzOdor etsHdzj 2N dm OF¢ Mtsdets d3d Is to d iffifrkdei~H 2t t
dz@edts dzj J ftod d3d dav § d3" 4 9 qdHT OCMtsdzsdzd Isted d , O IOCYyJ
mMEh jmMsotso Ooah jets 9 Iss oatej B MISOdzH OtclsO® Juwu/ Il sy 7534 ¢
CCdzy d@3gd dzlsOtedztsy Hts5C OPoBIKR] dz dzdsle tsd As | isdc P digtsth td mfn IR IsH B LAD
Isj tstej d&3F , Bidetso Odzdetsy O Cktefj < dzj &3 delsOtcdzs? G j s3] Iste( ¢
f dzOdzd o3 sted yd M& 2, ftcd {Istsd3 OMMABZOIStedo OjIs Isted MY s
ftededzdy j dedz” 2 (¢t OW d ydp Mt tsln s ) dzd Isid wl M3 A &5 {5 K Hzd g ) §
CtsdeW jtoj dzydd [ RRru0O sOtteddz MtejHd Htkzedn otftesMmtse
MsBtcOdzdt 5 MotsjdZE HBCOLOjdz Mo ©ittejddr I dz €4 [ 7]

l HttkZets?2 Moetsj?2 tOBtslsy ¢ [ B ffirdet®a Odeddvds @ fiptsfdiasizlz i Is @ d
sitsteJ &3 d HftejHEZftejYHOJIs tls dzj ftcOo ddz! detsets jVY IbteOCIsts
1 dzj d3j dals ftesj ydtetso Odzd v . lted {ssdz Oolstste HOjIs dzsor
dimdzj Hse Oded? Isegd s DT MBI, ftosd jmmste 1. rR. s
WlzdzH Od3j dals Odz' dzr 2 stclz H ¢ Mmdztso Oded W OCMtsdzsdzd Isted (vd
tcOMMd3OIsted o Oj Is Mmkh dztsMis: shdeso detsets f sdztsy j dzdwv  O€ s dats d3
Mt scdy MEses ftesj ydteso Odedw (cteOWdud MSdd3 d 0OdzC
ftow i3ckzetsdz! dzts?2 OCMdesd3j Istedd, SftejHJ Wil ftojHJdzr dJL d
HdzZw tOL dzdydzr = Mz yoOj o OCMo@sBPBBE ) BHdEo tecth] 29 EOo &
wodzw jIsfqpw s jigB PBOO) sdiztchy | MMste s Otccddz dzaj Istsdzr S5 ftcj H
d 0dzO0dzdL dtelzjls oMy MmMkh imsekehdj EkE ojnHkhdrn tsmmhd2mM¢d:
SlsH j do ddfsa?j toj dz' jWazky OCMdesdzj Istedes S OC yOmlsde 2 Mmazkz ycC
shdetseo dzglze s jstej Bz, dL Ctbtsttts?2 C0C YO yD: Mz Yy8Is2e 1L
IsSjIstcOl Hte By dzs M tets§ ydtetso Ols o (gl jc@danise §  EPEI,
omMwis®@Bk Hkzediz HOdME&HE] IsjiEOLCAEBEBRE" § @V ffidcts B3] 3" dz
r 3d sted 2 RoOOdzsoady o 1945 ctsHEkZ HGftddvjls IttkH ¢ d&zOc
OCMsdes iz stedd, o L J t6,C OdAR@AsR0 f 59 j torn detsfisd [ 8

1 Oded 3OV M dMMdzj Hso Odzedj &3 sBh drn osftesMse Isjstedd 1t
stsdz, S OCOW yJj WEkdHOM dzsOdz dzOW Isj st dZO dzj ¥ dls o sMmdzase
L Oo j teh OW e s tsfdzts o dasg dzOd f Mlezjj B s b BE2J Jf tots J Mdiac tso Odzd W &
fteJH" HEMP AR t©0OBGIS, Oolstste LOMMBOIcdo OjIs BN Jd2 Mdzkz yC
Csdedud MSdm (yd dzlstcOdz' dzr n) fHtesj Cyd2. 1 sdzEyde weBhEZ®¥ IS
e OMMd3tsis wjdebschsy dfde  j 4 ¢ yYOMmlbdy &3 Mz yow d3 ftetsj ydtetse Odad W
cOL dzd yder » Bidseoder » Isittcjd3 Hdzw fjtemMf jSIsder d OS¢ Mtsdetsd
dzi MCtsdzr Cts tOMh dqewjls MojHjdzdY dL & Bmgetg? ] tsge ®
dLrejMmlsde » dsyjdd?2 (kijstjd vyvjor, bkitteid JLOtcO
tsfdats o dzO W st BO ftetsjydtetseo Oded W, MW stcd3kz dzd tc s 9 O dzdzO W
BdesE setcOdedzd S s o  tsB H tdO Mifiaz s Pl o Hda! Az j Isitdsie d3f BsCckzls
YJ dzlstcOdzt des?2 fftetsj CydijldDet 8[c®, @BIBGEJP. RHD Odz8 ds ¢ daf yf ML
CodeW jtoej dzydw s [JRRru0O M HECEZOHOB] B tjLlzd sOIsOR dfmhdz

SO j Ismw dzj sBrsHd®B &3 IsOC Y Y sd3w dzlz Is ! s ftsfkzdvt
ftosWifmMistecsds sOtedde d3g. 1 tsdz! " ts2 T2 Is) ,ff tc@ € UefefiSp) FreStatedz g dh
HiWlisj dz dztsfls (M 1907) ECtojfdzvels oW j mhdsdedd dg dzdiyr f
ftesdLeosHmlseaj d wBRYyjddd d2OcdzvHdz n HBJjlssHtss dL BBtO) .
BdIstsHr , B ddzj dzds Eyd desets, fsLotdvesls Eyoh ddmw, OB
d feshistcOdimise j dedztsy ff toj H figls Gascdgdzpcfigd WH df"  Ufiptg LA Is jt diy S dfts st
stczH OR s Otce ddzO, or ff sdzdzj dzdzOWY Oolsstesd3 OCMdesdzj Isted v,
il btedu MEdn fodsyjdd2. cidd foddiesd By jls Mk
Eyj dese s i3k )y e®tded® o dzONM j2 MistcO®U 1 8C)dzdicts] dzO y Jf tedidy 0] df-
¢GeometrieDescriptivee (194 7)) . l 1?2 tOBBIS] . R. sOtec ddz dzOc d
otej d3gd dzd L OB yodedd [ sdzy O, Ylsts dzt B OV tsifsste®@y ¢ Hz0 0 i3 H KA
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dZzOyj tclsOls j dz dets?2 G jBdi3jIstedd, Hted tejh jdedd MmdMmilsj dgFr EtcOo d
RoOOdsoaody ftjHMIsOaddz 1Isd EkttOodgj dedWw  dzsmEtsMlswdzd o O
PtcOodzj dzd?2 Mo jdz ¢ Gldd¢OodkFdristtwEHSEnNtsg B U

RLEYjdedj dOkzydesets dzOmMdzj Hdw ftesWjmMhstc® 1. R. s Otc
ddzlsj o4 M, dzZs d HOJIl dBOjttdOdz HE&Y f(teOoddz detsets f sdzgd
OCMtsdetsdzj sted Uy MCdn §tes@CAdR, d dajodzf tsdztf b 3 A gy * © Is § to dat

sf dMse dMmftsd L s Odedes?2 dzdIsj tcOlskzter :

l.sOteddz . R. vjtelbjyds j ddemstedjdalsr . vjtelsjydetsj HJjd
250eEddz . R.TI5oQddjOus dpAsulgiels Ols j dzi 1dBs128 a0 jiisls iPs t e (@ LZF 4 6
ey Hjddw/ /) edesHO, 1947. -~ 2. w. 65.

3.50teeddz r. R. J[Jujté¢ wOLoadlsdw Ijrdedyj mMSés?2 ctOWded (
4. sOweddz . R. vjaddujmMSov cwO%dSO o HEYjlstese MG 52
5, s0Oteeddz . R. vjinddymMéow cOWdCO o-dsrittida dzSxsdgizmd R/R
1947. o . 138.
6 . 1ifmeddz 1. [ . [ Mdzts o dats § ftod Hdztsy J dzd § Oantsdztsdﬁls
Gt tcdd/ 1 sH tjHOSYdJ?2 1 4ABBR2Y jlso jtezrnddO. [ ., [.
7. sOweddz r. R. §dzj d3j odzls ORelkis(j] Mis S{OL10,Is §Wwiz! M8s Zs, lstgljtstsl;df,'
8. sOteddz 1. R. [Mizso OdedWw OSCMsdesBi stedd (v Bsted Isdud M
dz. ) .
9. sOcédds . R. tofshdaacdz@Odds{fs5tEp®S i j, H. 28, 51 dz )
10. sOtgtde . Oy j S Is' Isjtstedd OFC fiXdzodsjldsitsddd. / </ s daWj.L dffiR R
1946. o . 146.
11. sOweddze 1. R.1JStbter j ftosjSlsdoder §j Moats2Mmlse Xl didats
Oz dpdpts dz. S tsdgW. [RRrGWA7. [ ., 1948. u. 146

E 1.¢6. (ddfjijs, 1.1.

urs 621.01
d. ¢. [ty dBdds, [. ¢.
OfmMf JtcOdzls; H. Is. da
Il sdzdIsg mded yud m& d2
vkdz MCd2 etsmMkzHOteMmise j dz
G. uvbkd&kzO, (mMmhd2Mme

towzritu v o fLreJ? effrifduvRrR sgfravtuvsuvRrRIV 1] €
Clrsuvtfvivds flrctfRrR RYTILJRC

b dzdzts s Oy d v
dlsOlss w f smewh j dzO o s eisMmlizls j Asdgtg dizs afd y J& fpSdasds te 2§ dgts)>p d
BOh ddesistetsj dzgdw 68 tOMh e dzdats? 1 dzj € Is to ts dzdzts 2 BSH§ dzd .
f OtcOd3j stetso o d@sHjdzd ttyj dbtd Moy dshisd CtdhistckzCIsd o dzts
sz yjorjg mdzso O
UJrndesdztse d ydetsmis! dLHjdzdy, CttdnisttzClsdo doOw MmMdsy dts
ftiosdLotHMIsoa O, ftesjClsdqtesoOdzedj dL HJ dzd 2
s tsdzfMmis tc -6 s § dzatikts c d Y4 M & OW fdeEpapElsd L Wi e gdgstctse ,
Isj ndzesdzse d ydesfmls ftesj CIsdtekzj 3se s dL Hj dzdw. [Bhd2 f tH
Gitsdi3distedd HJIlsOdzd. wdsydtsmls: COYHtsEeB CtdmistelzSIsdo dztse
shdetse j d dgW¥ s toldfOmyafty isdzjsdfjfdgls ©, Mftsmtss Jjet §fodzzyj ddw
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1 o ©OMMBSBBEEz & 3H] Od fj HlSOo dz" j SMW CO¢
TOOCkjtedLEs h dafY dOBsttsd® Mosdh §OLO®)lstss: odH,
f dztsh O} . [R3j dzdgts 5o j el desfls: wodw jlsfw ftesiisy2h dd3

ftsojtendatsisd § sded 3ZOJIsmw odH GBOLEEMN 2 jvy Yo jten detsfl
tejqj oMmlstej yos lsmw Ctsdzzfm, HtodL 3O, MW jtgdyjde HitE. Isfey g CYO
dzz dzj o 52, s H d dzO te dzts 2 d Hot2des?2 CtododL dzr . 1l 4§ sd3j sted y
WEedeS ydtsdzOdz' dzf = btcjBtsoaOded?2 ¢ CtodefstezCIsdodz o5 + dzj d3j dal
mMssmdetsMmis' , f OtcOdzdzj dz' dzts[fylds'. ,H . § j) taXtgj Oodpyj isCtdaiddy thdgtstds s Ols s f
fMtej Hdzj § OtedW &3 sdud M &) , 5 dztsdzp dzfiis ISPt A Edrw dafs MIsP)2 1 te
soO0dzdlsjls tsftejHjdvjls oajddyddkz HsfkzMSO fttd tBKOBBISC ]

rdzv sy deSd Mmhzsy dshisdf | SHuifjfhtzftedd OotcO0di Etetgs O H
ftsojtorndztsMisd, dzts M HBfBdzdzgj dzdjds o odHj CtddQj fissas@, M
fdztsy detsfls ! CtsdemistczCIsdodetsets + dzj dzgj dels© ddj jIs or MsC d2
0C0Cs?2 CtdmlstckzCIsdodz 2 1 dzj i3gj dels eontsHdl SO ddzd ddzOw
C tsdemils o I jsdeslatets e d yj ME 52 Mdzsy desflsd HOdgdz = § OtcOd3] Isteso
f SHRARBHJ Odz0OdzdL Jtelz j Isw o fjtcoks sud ted wz WO etz ls i ¢ Yy
sjrndasdzse dyj MEts?2 Mdzsy desmisd, Is. j. dBjter ItckHL OlsteOls
fs5C0OL Olsj dzj ClosjdafimistaiztSdsddpldsst 52 Mdzsy desmisd, Euydlsr 9 O h j &3

dtsotej dsj dadz" j Md Misj dizlzts O Iststdi®js Y ls df otz @dzd W 9 € dz yOs Is ¢
Hsf SdzdgV Is'  Istey A3 tedglz® stsH jdz2 dLHjdzdw Isjrdesdzsedyj MS s
dgdW sted3Oydw™w sy jls dhmfsd L so Ok v d ftod Byj dlj Mdztsy
toj xid .

PROVATRRL | @ uAd S| LBl 5B
I qAped €1 Odzj dzr ¢ € dzj d3j dzl{ " ¢8 W ts teBMgY dadfry e

t OLtcOBSIsOdzdzOVY iBj IstsH d ¢ B Hdpp dz d d § jsiiEmtsAc 2 §) ztg 9 dats s d
LdzOyj dedw Isjrdesdzsedyi MSdr fOtcOd3j stetsea. v OCddz tsBtcOL tsd
H s tiztlz) de@-ss B dzd Is§ m desdztse d yud ME 6 Bd i3 isteds'L diap y i tey ¥ G5 O B ,
Hf EMSE Odd, O IOCYJ SBRBiCORI B " jtosatsoOlsmisd o,
teOfmh dqtej dadzts?2 [ 3] . 1 teddzjtc tOMh dqtoj dedets2 CpteR m d3j todats? BSH,

{ AR E3D-BisH j dzr Hj sOdzd ¢ | IsAPEBARS, H jodzdy,j gz dis) taigdzCe@H0B dzd 2
YIssB" OHjSCoOldts tsyjdzdoeOls! Ijrndsdzsedyj MSks Mty dets
HOdzdz' » BCtOdedyj dzed?2 d dr Ctdzd i Mkzets d dz® suz® todzls dzr § dzy ki
Yid Bsdzj j NYMSdj kttjesoOddw ftojHl Wwodve lsmw ¢ HjlsOdd
Isjd3 IstczHdzjJ 1 Isk HjkOd dLcetlstse dldsj,n das deztsisOfjlsih Sdts 2 dapns
[ O jsdfQj MSd HOdEOY dHjw ftejHmsOodv jkmy o odH
Mstslse jIsfisakzs h ddz § OtcOd3j Is tc O 3. rdzv keftetsh jddy Westtdkzd
5B ZOMis! HefkMisdd 7 L dOyj dd?2 SCOYHBGE f OtcOdjdsite CL silg tata|
MsOo dlsmw o Mlse jlsMisodj Moty L dOyjddj Mmozsy dsmlsd. I
BBy dzv jIsw fted 90tedOyYydd OO Istctso o OB OR COYHB2 G
vOS, &Oftd®jte, HAY sBhjftddvyis' 2 14 ¢ dkOmMEOs df jyBs:
Bsy dets L OH O Mtstslse jlsMilsokzs M dj L dzOyYj @A€C). Cs4 WWdydJ dals ts:
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v OB d&dyoO 1

s &ZOMMmr hjesitse Olsisd

s @O Hdz(;d%‘sl“"( Ra, &S & Rz, ¢ Cr
1 8.0 80: 63. 40 320; 250; 200; 160 05
2 8.0 40: 32: 20 160: 125: 100: 80 07
3 8.0 20:16,0:10,0 80: 63. 50: 40 08
2 2.5 10,0:8.05.0 40: 32: 25: 20 0.9
5 2,5 5,0;4,0; 2,5 20; 16; 12,5; 10,0 1.0
6 08 2520 1.25 10,0 8,063 11
7 08 1.25: 1,00: 0.63 6350 40 32 12
8 08 0.63: 0.50: 0.32 3.2:2.5:2.0: 1.60 13
9 0.25 0.32: 0.25: 0,160 1.60; 1,25: 1,00: 0,80 14
10 0.25 0.160: 0.125: 0,080 0.80: 0.63: 0,50: 0,40 15
11 0.25 0.080: 0,063: 0,040 0.40: 0.32: 0.25: 0,20 16
12 0.25 0.040: 0,032: 0,020 0.20: 0.16: 0,125: 0,100 17
13 0.08 0.020: 0.016: 0,010 0.100: 0080: 0,063: 0,050 18
14 0.08 0.010: 0,008 0.050: 0,040: 0,032 20
v OB dzd yO
SoOddljlsr Issydeslsd
SoOkdb] s 01 0 1 2 3 ] 5 6 7 8
Cr 3 28 | 26 25 2.4 23 | 22 | 21 2.0 19
So Okdbj 5 9 10 11 12 13 14 15 16 17 18
Cr 18 | 16 | 14 12 1.0 09 | 08 | 07 06 05

1dLOodMmMddsts tsls By IssHO Byj deb d Mmdztsy desMmisd, HOdzdz §j ¢t
dzO dzd yd 4 COYHBGEB bjrndtsdtedy MEites §OLOMRI ste® ko j dzd
LdOyJ ddj, o' BtOddztsy s IsOBzd yJ .

N N
Cs ¢=Cs ¢+ Gy roadCT,d+C4 rc"ag
d=1 g=1

JH Cs¢i Mty desmils! CtdmistclzCIsdo detsets 1 dzj o3 dzls O;

Ng, N, NeT € sdzd yd Miso s tcOL B tecdzr = HBfEMEBO, cGitdikilstedyd MEdn
CodemistelzC Isd o desads + dzj d3d dzls § ;

Crd, Crgy Cre T L dgOYyj dedVv fdzsy detsfylsd Hdzvw C O3 HBGEt Isjn datslztse d 2 |
CnCdC,iBOLBBO T j L dzOyd dedw Mmdztsy detsfilsd tcOL d@3j tcdztsets HBY 2MC
(sftcjHjdvs sy &jlssHisd + MY jtelsder = tyj dets ¢, fted tOL tc
Motslse j Isflse j dadets) .

[ BHjd yjdtd ndsy deGhgddsegPlsdzss’ ddd Httzeddd Isjnoc
dMmMdzd dr L dOyj ded¥ dL o jMmilsde dzO twOdzdzd s MBOHdW A fetsj Cilsc
TtOLHjdzjdd] MfjSkttd® L dOyjdd?2 dO ¢ dazommr d ftdme si &k
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dzlsted yd sdsc sBOfMfhiso OW HBdzY Y dte® o W jtodsj dalsdtctso Odzelz 7
sd H-isd 1'\Bjino HBd 20 MisMisOo dzw Is! 3,2 %. ddzj His9 Ols j dz' dzts
Bsdzsydze" » Mg Mj2 M BOMMsets?2 HBdZ]2 YO ftod ftetsdL ot
MH Jj o)y OdzdwY Y dttO o ctbtsotsd ftosHlkzCIls] ygdzj GsEAaE @OL &S tc
fsmMisdz C2 d dijjls o' MsCd] BtecOdsdzj fIlsdyjmMcédy §¢0
ftoesdLotsHMisa ©® 1 s} dzi sBrBHd B o g Mists BesC O CBteso 4 |
Yy dzt dztsy  (ddzd skt jMise dedes? digsstezisQiddzfsi? O Yyt datsdzj 3 dfndzd o ¢ O
MifOtcdicso Odedd BsZsEC O (oo ! jets yYj dzd deses) .

)| N d g tsdz BsdsC j Msslsdetsh § dzd 4 178 ; f1rs ; 1
B detsdzy dzOMr N jdeder § Y dedz § S dMmdzsiss 9 NJddhmisdh BskRS |
f sdzd dzj dzO s dzdjdaidrjjo 52 d dzd detsdzj detso 52 ; MmMsslsdetsh j ded 4 dzd dzt

9, 3 1, 0. rdtc Cttetso! jets dBsdzsC O MtsH jtoy dls dzjl LdddagRls |
fitedtH) , dzj H sMisOlssydetsjy ¢ tsdzd wijffidsetts [11rrss. du tSOsUsEZEIS t§ qizbft
f1rs : 11rs o MBosasydtsd ydty MmMsOodvw jls o MmMtcjHdzd &3 O

o NjdzMStd BodsCj. Isibskdk (Mftd Lo Oddj ksd S &b dt
)l KOMMseoBYw@®@sdz2 sBjMijudls Sflsddod d 2 Yddssdhdsls
fdlsOdzdw. u bktySd LtejddY §dhjots? d BdsdscdyujmMSs2 vy
HilMSdr fsHkClksa, O IOCy] fwsorh jddwy drn @HzEHiBTH
dMisd LsoOddj, dOLvHE N dsksyd & ydesd, ©GONMdO ¢t
fMsHjtey Oh jj L dOudlsj d desj S tsdzd §jChdssolssf dkQ.r s, o dlOdsd dztso

[Mdztse dzts? zdf qHdes? MshisOoadvsh j2 &OMkO SkSktkL ds
fisMis@odzv jls 99, 20 %. | Oy da o3 - dslshy fiplsi) teidsds,d3 OO W o tEaY t§ @
Cdfdzj S$fp M Aosdjhnsjtddsd, ftjHssstc0hOw kOCdHR BBEOL
M shMsemlse v dstedOddL Oyddd.nsdj Msjtcddtssscts sB &) d20 [ 1
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rdeds gmdisiss o ®OMdzj SkChktokzL dsds ftoj HMisOs dzj dz e
(Bdzj ddeso s2) d  sdzd dzj dz:(mndﬁtsa;dnl;owts@q dS ddifdetstdsddicRigts o 52 , dzts
Iz dzs dzj dgso 52 S dfdztsls (95,0 : 1,0) dzj Moslke jksakjl Is

d4t5H jto) Odzd ZOMdziy CEkCEtokL dzts s, f sdzz 44 dzdzts?2 d-€ Otf &lsdedz®
MsmMisQoadzw jIs 36, 0; 0,073 d 1,21 d&e/ 100 ¢, Mtstslse j IsMmls
ftosdLotHMIsa O HjlMCdr ftosHEZCIstses 3O Mdztdy SOz Czjtadizde’ das oz [ )
11rs, des d 90ydzg" di3gd Hdzw H jIME et stc eOREBILESE N diHIOEEsE@ TS -
JibdBdL Oydd Y dudstdhslsdsects MisMisOCs © ddtsyds - Md3d
ftesHECIstse, dzO Mstslse jIsfiso dj dathte D ezth o Piad ) I3 il dizdh d e ¢ gtz ] J

f1rs : 1irs 9 41bdr MBjMmMwa € kOCBoatsdilz o xj dmMS sd3 dit
N0 dzj Htsdzy Jdz ftcjorhOls! 30 % Bl wBh jets Ctdzdyj Milse
ftoesyj MBsEOMe | . 486 &ZOMmdets §f sdzzyj dedz" = HOdzdz" 7 S Isd BOdz dz

BOMdzsdz © tBtSGE Oh j dzdzts? Bsdzsydets? Mmdetse j Hdzv ftesdL o sHMIse
rdqtedes S d Mdzs stz B ¢ fsnie@s 2 &S dzfysiERRY | shzEfe X § te d d33 @zj % d3ts «
NJdte® CkCEktokzL dz di3 3O M dzts o, fsdzzyj dzdz 58 dL festesmMh drn L
Ctodzstotsdz' degsegts sBteOL YO fftcdojHjdzr o IsOBdzdyy 1.
v OB dZd yoO |
rdtedesC dMmdzislsdz” 2 MsMisOo tBGE O j dadats?2 dBsdzsydets2 sy dats
Hdz" HjbmMYwets §dlsOdz

HSHjtey Odedj Sty sdej dzgls©O o
s 5 B s dzj dzls BsdsC] CsEso! | sBtsEON j dzdzs?2 Bsdzsydzs?2
Hsdzj2 3do 3 1dEese .
Bedsydsets: t©OMIsdlsj d
dlkdBO dZdf JHtse, % 3,2 3,2
vstededzdydtedH , % 2,993 3,048
AsmWsddfdHT , % 0,192 0,134
misdigjisd dz, % 0,015 0,010
b-idlstsMmisj teddz, % i 0,005
rdtedsr §| SdMmdslsr , % 2,925 2,959
1rs, %, 9 Issd3 ydm: 1,838 1,414
3Oy dzv dzOw 0,093 0,065
COf ted dztso OW 0,068 0,047
COftetsdztso OW 0,035 0,024
ZzOZzted dztso OW 0,077 0,054
Bdted Misd dzso OW 0,086 0,060
f Odz' Bdlsd dztse O 0,547 0,489
BOtE Otsd dzgts o OW 0,017 0,012
fMilsj Otcd dzetso O 0,299 0,230
OtcOnr d dzts 9 OW 0,068 0,047
f1rs, %, 9o Itsd3 yd] 0,906 0,865
RJted Miststsdzj d datso OW 0,042 0,029
fOdz! RBlststsdzj d datso OW 0,077 0,054
sdzj d dztso OW 0,787 0,782
11rs, %, o Itsd3 uyd] 0,180 0,680
dzd dzts dzj & OW 0,077 0,602
dzd dzfs dzj dzts® OW 0,027 0,024
OQtcO- dH sdzs9 OW 0,077 0,054

{fIsd BOdz dzsy MtisdEh jdadds wBixkrs, BOCMJAdOd des f§ted
NidhSsd dsdsSj (0,35 : 0,51 : 0,14), MsmsOodvwjl 0, 4¢
- 0,63 : 0,31 : 0,06. uvtdHYyOldyftsyj dsdoO™ L Odj dzO
e OkO&Ndese Odzdztsils! Yy qedsC dmssdscts MsMsOo O BEE O |
fsor hOjls 4 d Odzls d Ols § tc ®cizls dzdigC fzj to oldsfirdnifsipiOe o ) tgiO o daj dzd
BsdsSsd  EOMMses? Hedj?2 YdLO 3,2 % MSHJjteyOddj 1 f
fetsdLotsHmMise® 1 sr} d2® 23,1 d 4,5 %, Mmtsslkejlsiise j dadas,
-9 3,74 ©OLO o¢h jif Kusddgk@azgzidzd Clsts ModHjljd Mlselkzjls
LYW iSkdodesisd Bodtsyds? shdsse', ©BEOM | dds? SECktkl
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BOMMset?2 HBdZj2 YdKO 3,2 %. sttsdi Istsc t)d Istsantsd @efpazdz@v,
WesmWtsddfdHr (0, 134 %), dzO 30 % d&idz hjj MBHJtey Oded d
(lsOGBdz. 1), 9 klO@dsdsdg dz ((,0,¢3 4gk chilzd ODO0 @ ¢, 00022 dBG/ 100 «
shdzse ", Mtsslse j Isflse j dzdzts) .

I silssdsz Hdz2v O f s s tzgH B)lsdf esHizCIstse Hdzv HjlMEBEts
BJdStsosdBkz d ydudasStdhdslksdsdkdiz MmMohmisolkz ¢ ) sdaiGtoOdkly dzdzlx
Bsdzsydzkzys , shiepb Ro dzj dzdzlz & dguL CLY Jets dBsdzsC O By dted
mMeslsdetsh jdedd 1 : 1 ddzd 3 : 2) d SkSEtkzL daws2s Ldgodk)iddd, Et
NdeO ttOMmisdlsy dz2 dzr d3) .

s dmtsS dMf sdz L 59 Odzdzts? dzdIsj eOlskzter
l.skL dzj ytse, 1.1, VJmnbdzsedw HjlMEdr dBodtsyd -~ 1§ EsHE
[ df OlsitsdD@Als] Isj teBkztce: JjRIPrfm 2005.

2.l esmjE.so j ndesdzsedwyY dBsdzsydz" = ftetsHizCIstss HjsMEfE)E. A d
ltesmjth.B. SWisjaiP ospds ecsomMCd?2 Isjrmdesdzsedud MSd2 ddzmisdk
2005.1 278 .

3.5s0M! v dzwwj, -~ dpsdse dW f totsH 2C Is[swwj G dsEn@fts'cyisdzwfaf Is @ €z 1 | o3d v ,

240 M.

4. [ jHEL 859, 1. 4. ltesdLotsHMmMlsots HJjIsMC dF j Hiitsudtisay df ¥ . Clfsts © 1
] . ROOdBPO. [ jeCOwv d iz tzizs®%i 2 GBS &18.2 .

5, 1 stcB Q9 O 1 dsadBdY Bsdtst O] J BEkismitdns QI3 dcc@®.u B Oz,
d Himfl.B. : [ RJ13r2,0 2ip.0 1.

6.1 " HEkA, 1.¢. 10ECBe" thdztseod odttsBdzd ylso O dzOtfstey j Uaf f3dk
sjted3 detsdz LB jto' cPheetezn | v E#ChHis] t SBOdzyJ dz€ & /1/201R.QIEEY. . 420,
Ty . 28 251-259.

Eu. l. [ sdi0dzyj dzs

vrs 004
[ - 1. 0OHt]j ISH
¢ Mt dtc Odzls
ANOSEdz Isjils RdzW stedzOy d 5 dzd
1l tew dzi € d2 | Sz HWOjeAdscpy jdaglE d 2 v d
G. JtwdimC, t sfmid2f

prvof Ry frufr )l ¥YJRrRuesd VY Lrfairv3Im rfsvfrru

¢ dzdzslsOydw
I flster 2 fsdmS s fosHsedY i O BB GOYsE Oy GQD  H @dzdzd
floddsy jdd?2, Ghtej dds !kt ls§ 0N j0s im0 dids PhCds doj dzs dzidnjizts
tcOL dzdydze" = RBjlssHBse, foLoasdvshdh OdOddL Jtetse Ols H O dzdz
HECbdgj dels® f k2 ddzd daes?2 Mlsjfjde ¥ bmfjh dshisd d O
fMsOl! | (oo BHAaERMYJOGEE. & oM tohisteOdzj dzdzr & Mistelz S skt
H Odeds’ = .
sz yjorj mdztso O
fj BOdesdyi MS i, RihdieseOdd,j, Jd¥ sedOydededz 2,
l tsBdzj BO fdMCO SHESBGY (SHEOLEZAG) o Of lsts Yhsdj e M
Bsdz h 52 Ctsdzdzj Sydd ofMmjn HOMdy 7. st ClsdzOY ©OBBLO &
ddal SeBOdEEdB&Ess ™ & fMdMsjd, ©SOCIE $0O¢ ©BdOBEYjddj Mo
Wdd steOoydw, C4hdtetodddad ]l o M@k dz Gsfiyfodgjon@fdadz’ 2 dzO € tsdzls j
flstej g lsj dz' dz' &3 wOLodlsdj B daasjtedzj 5O d ko jdzdyuds Os h d d3h
oL BIS O sdMSseOY (e dj GO, L OSds yosh Owmw o Istsd,
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ROMBIOA. 1 5t sz, ¢ &OmMLsWh j Bz Bs®Rj dskz ky,j B &t
fsHsBdW HBCEAGj dstse so9dHEZ jcets yj dzstcOdz dets? o-Pdpudisfimist d
[1, fy. 17.

[ dzv BOdzsteOL di3j tedz" =  f tetsMistc Odzmisp § Is dtfo tsizfsh € tc j {OE]E BSPO Is |
ftcj Ho OtedIsj dz' des f sMistets] dedesets wOL B j dzdWw f tetsisBPdzifle 5P
ddzd ddzHj CMdtcseo Odeder 7 MlstckzSCIskztc WQPIcy p dz) ded V[ H O dz, = € (sd
ftesmistcOdzmiso © o >MOY OV (MO jfdisH sB W, tejLEzd IsOIst ¢ sl
Istsydetsmls! & , ) tIsdn fdzz yow a dZzOyd dz0j Is Emskzf Ols fts
ftoj HMIsOoadzwe h j 3z MisB B2 dzddzj 2 desy MECOdzdtetso Odedtf s MG Bo €3
sBdAM HECEd] dzlsT B Yydets ftoj HMlsOodzj dzr COC o jCIlsster 9
Btsdz' hj IsrmMwyd. uvjds dogj Bjdajj, 4 MmMdzd ¢ sdzdzOv Istsydesmls:
ftesmMistcOdzMisea ] or MsC B2 tOL d3j todztstfsdg RS FisBr s d3f H20AH 4
cOBBISO Clstster 7 yYJj dzj dzOf tcOQo dzj dedets o j H dzOL dzOYj dz® H dzwv
MOdzr » Htdodzj COjdz dgr » MfsMsBSe EmMe sted s fsdme¢ ¢t
ndNdese Odzd v, ¢ s5ls Sdafstg ts o Psts f =CeiEs] O& Jjsdizf J Hotsduyds § GCBH
HsCkdgj delstse [ 1, M. 2].

[ iltsHrT R jhdutseOdedw, ftoj HdOL dzOyjdzde" j Hdzvw B Mistets@
Hdzv o flstcOdo Odzgdw o jSClsstetses o' MsCts?2 tOL d3j to dysidplsiqf fds o dg0O dz
2Hotdyde » fMdzse H dzd dz ), HS Isjm 1§ tst, fsCO0 tMlsO, st
MistczCIskzte HOdzdz - . Il slkddydd Bl MisOdHOtlsde » dJ IstsHSO
|l ndexi ng ( LP3eserving/indexingRl) ,i t3j " dqtetse Odzad J COwlsT fftodL dzOC T
weodzw jlsfpw Cdzt ysdz ¢ sy dz B Mtesd®iz fsdmMSkz fsHtsBdY.
CsHBB HdzWw IsjCMlstsora HBCEZMB] dzstse wodzw jIsfqpw B ddzOtedL Oyd
B ssHsd MBSO jddY 0L Bj edsfisd, $OC o LSI) yjtjL
Colstets] daj f sMtej HMise jdzdes BlsdBIdL Jekzjls twwOmMmisswdzdy m
ZOL o Odzdy riNdtetsoOdzdj [ Of ZOMO d BFf dzs ftoj Hdzsy j des s ls dal

10dBtsdzj j Ststshts dLo jMisdy 2 d3jIstsH 2 jh dtetse Odmhlity; € sl
Sensitive Hashing (LSH) . LSH dmisd Lkjls mMazzyo? dz .
LdOyj ded j d3) Hdzv tslstsBteOy J dzedW Istsyd ¢ r~HEOddzr ¢ tH Qjra & dodjHtda
tesMmistsds H dzd dz CBHO, tcOMmMMmistsw dzd J§ Mmi Bz dzc © &y HE Hok
(oS dzdHBots ftosMistceOdegmisots di3j Yy HE dr Motslse jlsmiselze h d disd |
Al EdSydd & dassLB8OMM] Wjdedz' LiSHI QRslsdg'j s ftedo j Misd € o j M d&3C
CsHO®B 20 fteOCIdSj [2, M. 459].

1iMStsd €5 dzj HOodats Ytoj Haztsy j dzdz’ & BjlstsHSe S jh dtese O
sflsdBOd dz j] WRAEYFJUEEIL &O" ddds] Bk uifpsdsiy.ds] pdztbs s
dgmf sdz L tso Ols B stsH BewOded Y dzdzts?2 BBON  dz" 1 tsdz ydz30dzO
Gjdzjtedteso Ol SCtBfOCkdy j Hotsdydsy j SBH' Hdv kNS ttej dd
" sOdzdfm! ftodd3j dg¥ s+ dgiilstoyy Fenfasitetjidader Go ESii g | (ASHEAR0) y QdztE
sdzd sBEZYyOdzd AdaBoost Sd&OmMMdWdSeOlter Mt Matyddid § Ots
dzj Matydr &jyHEZ Mett?2 Ot 1 dzj &3j delstseo tslsted yOlsj dzf dz' =
(sefdStsotsj tojhjdedj) MdzOBts tBlzyjdede" = Hftodd3j tetseo dz0 H O
(MsCOh jddj Bl Adapticd&sE BB aMmsdz deg ) ¢ ZOMMdW S Olsstctso ,
Cltsls Odettedlsd sy il dMnY tsdiSaedd € dipyd 00 oz ts ig § s F@Rdzd B
Eazzyh jdzdw da {1 WWjChkdodetsfisd o tBdz d3jdzajj ftHojteyjde ]
BOh ddzdzse s tsB EZYJ ded v .

I Hikeds dMimdy H o GRBIMW xd dBiSISEEH "B hsgrda ckGe@l Odz' € OF Bt
jgfw, yjd LSH fttd dmMisd LseOdkdd dO® BOLj HOdMW -,
dLtsBtcOy j dzd 2 . vOC Yy Brdz ftejHdzsy jdz detseor 2 d3d IstsH, dzOL
ftotsH j Bodzhistedtetse Oz L dzOudlsj dz' dz' § bk dARB™j dfabtigSyStE  fifjtc Gtz
Lisjdedv Ctdzdujfmlso® Bdlsse, ktjBljdr 7, vylsser d&O2kd M

[ty dts fMHj dZOIs! o' atsH, vyt E3j ®dscdj mMkh jMmisekzs h(
Cstetej Slsdz j] Hotsdudsy j SH' HA&Y HBSEA) dzls s ad i lsy e dzveh iz
SHA&ZOCt, ftdizyjddl StSHBO HAW HeC k] delstse, Ctlsster j
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LOHOYJ 2. rdzv jjg tjhjdedw B" dz fftej Hdztsy J GelfTadgbitEasking,d3 ) C
shdsodzr &3 ol dd3zh J Mis o wdg At dstOf izt Isd Woo de'Bjzisyfijwded d dzO H O

pdzetstedlsds STH Misyj s a@byuedj ) g s Bk 5 d 6360 tzd ugdz)
Hdzw ofMjinmn HBCEZA] dzstseo HOdzdes?2 S Bdzdz Sydd dzO tshmdese § BB I2°
dzO0 tmdetse j EHaslg gz dgd v ufly stead Idzde” CH " CotHIs ‘H dkW  dz¥ B sG55 HAsT.kz d3j d

[Bh OW or ydgmdzdilsj dzv dzoOw Mdzsy dets s fesyy MMO ©elzyd d
HECEZd3d dzsse o Ctsdzdzy Sydd d o Ists 3 J otej dzv dzddddj.?2 dzOw ts1ls

bolstster STH ftetsH | iBsdzMmisted totso Odzd LWWJClsdo desfls I
Bdzse sIs™ Mw ydz' = dzseo sflsdzr 7 Ctsdzdzy Cyd2. siGpH@QOs P tdd B§ Y
oMmMin HBCEZA distso) d kimtseker (¢ sdz®OM4 0 %) .{ M j ®Is dHoe
fs8COLOIjdzj?2. 1. 1 6¢0a@js@zdemlzipjsdeds't j @ Mislsafflstse dzO L Ot
slso jIstso dzO L Offistdsfipletsh j wiag y detSfidalzd yJ Miso © dzO2 H j dedz” = toJ dzj
Ctsdzd yd Mlseo 2 dz0O2 H j) dsdrdAisis S P giflzdzls 58 sdzd yd Miso O dzO2 H § dzdz” ~
sBh jdBsz S dzdyd Mok to] dzj o Geygzke s sn1 j HE[Cdig dddddpls slots ydas.misg d
0 J dzd yeBlEitc©® Rsftej Hjdzv jIsfpw COC oLojh jdedesy Mtej Hdzj jfMWe Otec
o jdzdyddzr , tBtOIds j Iktsydtshmisd  §ddslkj, dhjkmw dr ol
[1, m. 4].

sbkzh jmMsoalkjl dzj SBlststesy MratsHMlseats BiyHEZ fjttar d3 h OG L
MisOHdJ?2 tBlkzyjdedWw BJ L EQldsjsdasmy SHPH,C 33 stisdzio d3y ldntyf j S Hs to
vjd3 dgj 3j daj 9 ddm dMftsdz L k8 Ismw tOL ddydz § M J ¢Ists
L dzstesf dd. J1tsdzjj 90ydets Ists, ybts, ylkte' BtOBISOIS! L Of
HOWzglz tcOMY tej HJ dzj dz’ @ iz © thdz' ded Cqid f J 866 o Odzd YJ dzdzts s -
or Mt ts?2. 1 0fteslsdes, STH YtSHABH d&syjls ttOBBISOIs: ) dzt BT
wodzwjlsfqw BBdzjJ cdBSCdd3. (S jted i3p tzlgistcfted @ iz g o 6§ ©
ZO LOftetsm’ dz0 Wisdzj itShpddts o dz'SA |, ¢ S HusjsdlOsa] v [ Of dzZOMO
10 OL ftjotsmMatsHdls SpH §ft Bf MistetsHj 2Milse & .

sfdmMss dmfsdz' L 59 Odzgdzs? dzd s tcOlskzter
1. SelfTaught Hashing for Fast Similarity Sebr / D. Zhang, J. Wang
D. Cai, and J. Lu // Scientific articlé.2010.i 8 p.
2. Nearoptimal hashing algorithms for approximate nearest neighbor in high dimensions / A. Andoni, P. Indyk // In
Proceedings of the 47th Annual IEEE Symposium on FoundatiocBsraputer Science (FOCS)2006.1 p. 459
468.

Er. t. uOHtjlsHd

urs 625.85
. ] . 4Oyt tso0O, uw.¢. tOLJd CBo
S.Is. dz., MIs. ftcj fsHOO Olsj
1l jdzestesHMSCd?2 cetMmMikzHOttmise j dz
dzd o d edisils dd3j ded
G. 1l J dzeGtstetsH,

PVt rRYRLZ Jat o1 Sl dumcr@dLrdtd1odm R #)l w13 (I ULHU

¢ dzdztslsOydw
l HOddzts?2 MlsOIls! j BERHEIL fftedeojHjde@ dzOdBBdzjj WOMYtets
HsteseOR d Ghdsedy j ®jltsHT B! Br M daj 2.
sz yjorj mdztso O
stsdzj 2 dasiis! , OMWOd Istsejlstsdz, tojL ddzse Ow
4 OBOVY og jiustEvOlwdzsils! o tsL dzd € detso j dzd v HiWtsted3Oydd HTESto
or MC R Isj Bf jcOEcOR otLHEZRO, 0O OMY Od lstBj st ddats
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Bdlkd@isdzd dzj tcOdz! dgr = BOjtcdOdzseo d, §tsH o)ty dhbdj disE
SBOLEs kMW Stdjwv, dOfd o', otdkd d MHedcd.

JHdd3d d1L zOdB tsdzj yofmlsr A ftcdyddz tBtcOL tso Odzd W
fMtsH jte)y Odegd™w Bdlskzdzdesets oWy kh jgts, ftodd3sj dzgj dzd 4§ yteg L o34 to
Hiczeddz ff dz@fiplsls) W f S@dsfiigztdzdias » oWy E2h dr, dMitsd Ltse Odedd Yt
yomisdy "jsdv, fiMmMco [1].

dlzh jMmlse j dedz" i3 M sMsB OB BESte! BFf M Ctdzj j sBtcOL 59 Odzac
(destcdzd tetso Oded § d3 Istej B s Odzd 2 ¢ gL tzginmistl &2smBd § OHt
ftesjClsdteso Odzdd HBtetsydzr = SHJYH, SCtttejllsdtesas O dastsc
tcOL Ny dzdets?2 BBOMMr hdfse fHeslsdosMEsd yjddw d 99 jH
HodXYjdedVw dzjeCtsearn Ooltdiee dddsjddf dzj § @GO .4 Istf § O digfj O ykz 3§ dz
fsCter Isd?2 d ftsLetsddls fsdizydls! L dOydlsi d dkzs 1 ¢ sdesdid ®

l jdzdm: tBhdtedz" §j dMmimdzj Hso Odzedw, dzOf tcOo dzj dede’ j dzO
2 dzlz yh j ded wdzjirdordedSus M < d & te thpods 2rls® d lsiz d3ts @ sO¢ d L O fMmyvl
MeMisQoadzwe h dd3 Jets d3ddzj Odz! dzf d@3 SRR sdgj delsOdz: h jBd2t, .
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otsMftcddzd &3O Is td yj oty Mt jddy ©WOH Jjets MtsHJ oy Odzd"
ey ydfdd dzsO L OoadMmdls tsls jets tsistidptf tgdaqlyd j¢ LIS Hogs tapOq dedfry
LdzOyd didtsmis d HldeW StsdgBywpdetk dzdh @ ftod bEMmdazse dd, vyt ddW stec
fsdv Is0O, i fifdy dgQ.dzOdzedj ftsdzv sy Mmd3r Mdz L OMIsOa dls Mmdzzh ©
ftimdrdyd mMCkzs HyWlisj dz detsfls ftocl SHisdz] 9 Ols Is tc Iz H dztsdgtis,d
L WWiCldo desfls: BRkyYyjddw OkzHdtese Oddr L OoadMmdls, o fJjto
f cded B3Oded d MBsHjtey Odedw toj yd. [HAZOCt o HwOSIdS) ot
sBkzyjdzdj] OkZzHdtetseo Odzd® f totso i Rls W dzj QY s je BB @8 dzrdz,d dzb .
RNy sdz! L s9 Odzd § f sHBBdz n sj ¢Misse B Whdgw j Isqw  Mistej d3c
dqdzswiLr ydzOvw W tsttdO IstelzH dzO, mMzjHkzjls oMmj EMdddw mMetsdy
BOCMd BOdz! dets lefFiisRid FfHsMcOBBIST f5COL" 90]jIs tsh dB 5y dat
fcded 30t s d LOfsdi3ddzOs s IstczHdzr j, des MtsH jtey Olsjdzt dz" j Is,
shdsodzr &3 IstejBBo Odzdj d3 € ftsHJ oy Oded ¥ sjCMissoOlijdd» dz@k
Yyj dedztsfls !, ddeW stcd3Olsdo desfls! , fmtsH jtey Olsj dz' detsfyls! ddzd L O
Md3r Mdzse se s MtsH j toy Oded W By dls or" Oy Ols! MW ) fJtcj~tSH
fSsHjtey Olsj dz dg" i ( ddatl Sted3OIsdo dz' gEhisd slsj Oy BOIs G dgf 2" d3j Befe
Clsd Isj SMlsr dBsekls BT Is! HsMisOlstsydets ftetsMmist d HsMiskY{ dz
&ZOteWHE M LOddBOIj d d' 3d kjSmMsokd, dMfisd Lo Ols! MBH,
fsdzj L dzz¥ H HaY s ofisdzdall st 3Oy & . s dzd d3f tstskoizEvnw dg'fyy, Isfy 1€ tindsdz
fesdzdydmlsdud MSdJj, Ckd bktetse j HYd MEdJ q S
H4SHJj o) Olsjdz desfls! Isj CMmistse dzj HEtsdzy dzO fetslsdo tEBHEOS
dr thdzsoe dz" » f tod day dafshipls * ts st | U dofi@fjds v sy lsOdzd § d3 d
1 OWHE M dtseor di3d Mo jHJjddwdd IsjSmisr HEsddr MBHJ Y Ols!
sO¢dn fMe j Hj dzd 2 MsLHOjls BdzOesftedwWIsdz j Emdzse W H dzw
ftogsL dtctso Odzd v , fsoerhOjls jes HBMIste jtedesMmis d Ijd M
10fmrhjdedj IjCMmstso dJdWsteddOydj?2 d MsCteOh jddj Md3r dztso |
sls Isj SMmistse 3§ dzj 4§ ddeW stedzOlIs d o dzgr =, dZzd@wd s HG i PC HB O
ZOMmr h jdede" 5 e stedBOYydj 2, dzdBts BBdzjj IStezHdy &3 5 wir ¢
Il st tod ded GOY Isj S Mls dz2O@ MmMdzzrn, MskHjdzlsr " kxJ f tsdd B3O
JHAZOC 8 G dzOo dzz 3" Mdz2 d G sHIsj € MdsOC daj ,f AL HBOY Is tf do d
fsLotsdzv jIs cwotstedls 5 yYd dzj MssBteOL dztsmisd dmif sdz! L ts9 O dz
Mdzsy dzzs 6 dz@o dzzs 3F Mdzr d G dzketsS d2 YwHIsjCMis. [ HAOSCTS
f sded 3OJ Isw Isds® HIOW StEdsimdrdCc s Odz0 o tSHds2 WttOL ji C&6 Hdy
9" O j 20 dzj MSBdzr CSdd3d WtcOL OB, tcOLBtetsMOdzdz iz s o fj
t OMMd3OIstedo OV otsfftetsmr MdIr Mzso se s MisH jtoy Odedw Isj € Ml
ZOL o Odzedw Ik EGHREBL Jydeddsd Mistetsj. LvVHOyYdets] dzOL 9 Odzd J ,
MsLHOjls o jtodzlzs zOff tcOo dzj dzdzts fiyls ! a3r fydzd , ftsorhOjls HE
otsLBEYHOjI ddzsjtcifm, ftdodzj COjlIs oded 3Oded j . i tOF acdsjlsdfdzts fr
B3 Mdzd, tSlsodzj COJIs odzdBZ3BOded ), L OltezHdzv jIs f tsded d3Odzedj . ©C
HdzW OEHdteso Odzdw f Eyjlstsds MsHj oy Olsj dz dets? ( d dg¥ ste BOIs d ¢
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[ dzv  tshd3" Mdzj degdv dJdaW stedzOydd Isj SMsGmMbed] ] IsgO
CeBf sLdydw. 1 fMmdzj HseOlsj dz? desy d dzsedydetsy duL dztsy j dzd d
cmdzOw d yYyjbeovwv MmMtezClskztc® MtsBh jddw detOjls ftsdsydlsj
ey jlsdats? dzdddd, oGLe©O) sghdef 2O Pjgdzd Is. §.) Mmkh jMmlis
vO0Cdd3 sBKOL A3, yYJj dzj MstsBteOL dzgts o dZOYOdzi wtBbEZYJ dZd™
feMmisjtfjdedes EMmMdzsydegwvw jvy dzgO Btsdzjj HtosHoddzlssd + sOf J .
s dMsC dMftsd L s Odzdes?2 dzdIsj cOIlskzter :
lL.oédzHte] J o O ) gedfdzydyd HJWIsj dz? desfplsd d dMmMmdzi Hse Odzedy tsBHR §
Yjhjc)eo®eso, 1981.
2.1 jteHdyjemSd2 ¢. . dcotej 3 dedz" | Odz' sjtcdzOIsdodz j Isjm
mOB O jMisdw. dwjtedwV WIdzOdzsf §o jdiag flagd dep@lz ©WaP.2 -2,2 OdzO, 20
b zZBOIsT i w2 0403 .

E 1.6¢. ¢dkoss

vrs 373. 3
.1 . ¢orlsr 6MmC
s.f.dz. , HT
GSCOHJBIY fMdrdsedd
Sy dzgr 2 WJjHJtOdz dzr 2
G. | s tsakzz, { sMmd2mMsOw

gfrrtroosrf 2130 R vymy LA RY[HSR[ Ou)[su3 11,
reccoef?1rfeuvr 1oY ol 21 B z28 ]t

b dzdzslsOydw

Il MmMlsOls! j ttOMCtr 9 0j Ismw MEh dshis: Mo to] duiddudetEeSs] 2ts O
ftotsj € Isdats? HyWlisj dzv desfplsd . VHJ dz dets o dzd d3O dzd 4 sStcj Bts9 OC
CazommdW S Oydd ftesj Cilstse, Wetcdsr ftotsHECISO ftots] € Isdats?
sy S d s SIsO. 1 8¢ 0L GFp@zdzstdds dz'B tc Of tste JOISIg 6 dais din tf detisjy J M

sz yjorjg mdzso O

BB ssH ftesjClstso, Cdzs yjooOw Cwoli3filsjdeydw, -tfizsizlfrpd) ey Gdz

B3 stsH, diMmdzj Hts9 OIsj dz2 MSCdJ Ed3j dzd v, ftesHEZGCI fttsj ¢ Isdat

Akhtyrsky S.P.
Russia, Rostown-Don, Southern Federal University

CONTENT AND TECHNOLOGICAL ASPECTS OF PROJECT ACTIVITIES IN PRIMARY SCHOOL

Abstract

The article reveals the essence of modern education in elementary school, the historical aspejetithe
activity. Attention is paid to the requirements of the project, consider the classification of projects, forms, product
design activity, the contents of the project folder, the system of evaluation of the project. The role of projects in th
moderneducational process of primary school.

Keywords
project method, core competence, universal learning activities, pragaroh method, research skills,
product design activity, passport project, project folder.

1o j Mydody df § L OYf ehyisdy fipQ"Lj@dzdzf s te vz’ § jSto j § 5 1)
ddztt stedBOyYyqdsdzdzsdzlz tseh jMmlsekz, dzj ®BMlsOeaddd BJL dL d3j dzj da
oLty Hjdd) ddsjteimMO ¢ dHjWd ttOLeadoeOrh jets BEYJ dd
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dzd ydesmisdetsy twWOL o fpdzj v tofsBlc@E S OdedwY o dzOMIstswh jj otej dgw
d 5L 0o Olsjd desj ©OLoadlkdj EyoOhdaofmw, ejMijudeosh jj
[ 1, fm. 3] . lfitwcor j o dmbsstedd twsmid?2 M ey jtesdE L sH jOn)
sBifMYfjude Os M dn hCtd ded ¢ O3 z d3j ded v Zydils: W, f
MOksMmtse j toh j delisotseo Oded®s " [ 1, M. 4] tOMd3OItcdo OjIsmqw ¢ OC
Eesodzj. 1 MmewrLd f 1Isdd3, OCIlskzOdz Was@h dfchis's dig difsR j tdisGhddzt
Hj2MmMlsoad?2. 1 8o j fteddeydtr dzd ydes s dets ted j dalsdtetso Od
mMkel jCIsdzsMisd © teBkyjddd ¢ Blstcj Bt Odzq, o fjtoakyr ByJt
Idnkhjj ®ifmists M Hdj lsdainz ftdafsdp@Hsdzjon. d Is) d3sfdaetse j ftetsj ¢
ftotsB dzff tdzefg S sor 2 dBjlssH. wkh jMlsokztls Hoj GMdzso df dgH ALY dzt
d HijHESYdw. "[JiYHE bkjdz C0¢ ddHEzSydw fjtejrntsHdls sl |
oLWGHAZ d&O fdasyjdd (tBhjdkBz), HjHESYydw d&OYyddoOjls fm
MewLreaOwW jets. RAdHECIKdody 2 ftesyimm oajHY I -€ Gy kD
-YBHIso jtey Hjdeds, tlsejteyjdzdt, dL 5O lalpts iy lsdfO  {ftdefiy diatdooOD dadf
fsHicsBdsMIsd o yJj dzsfMmilsdz 2 sfr k"™ [2, M. 80].

]l dBEZOHN jd&3 hCtsdz detsdg etsLteOMisj E Hjlj?2 ddiijslmw Mt
tcOLodldw diMmdzj Hise Olsj dz MEtsE s tsilsdetsh jdedw ¢ dapftelz ((OL ald
dgmMmdzi Hso Olsj dz' MEtsets wSlsdatsh j dzdw € dBdelz dzj f sftej HMise § dad
Cslster §j MsOdsovwismw fEMEser @3 B m OdedL B Hdzv tsMEh j M
fsLotsdveh dn dd3 dzj bd CSttkzy0diOfds diasss daso e totfmp t
My smtse " | ¢ Mfnea] de®dePs j dz' MCdJ kdkjddy [5, M. 6].

[Mdzco s sdzsy dzdSsd3 fjHOEEd U] MS et d3j stsH O195T)tetsj €
Od3j tod € OdzMm € df Ac OedZDsigtE€Y, § M- sdztse, fditH OE@Sed » } tde@Dro %I , s ddzd
mMzsets " ftosjCIs" ftoddgd ddlsijd! dzgs ¢ fjHOeBEdYUd MEBsBRBE d3J k
gL dzzyojls oWt MewrLd f Ydrde ¥, M ddyd &3 s Issd3 tcj BY

4 dZOyodzO 20 fotgLiX IsdBplsHHs Odztso dIsmw s Zdzv tode’ df 96 GO @&
ftoetsW j Mimtste s tsdzdzd dze fy, ftojHdzsyddz f jtcolzs 9 dBdtcd ¢ dizO M
(teOL dzdydz" § deter, dzOtetsHdz §j IOdzyr ", HE©OBOLdL Oydw, ©O

2) "4 O Hteffdetsde CIsT " -d i) dzf Slsbes B dzj d35, Mo w L Odzdz" -~ f
sBh j Mise j dzdzts 2 yqLdg ¥ ; 3) "o iMmMsotso-OtsQPuint @B Bls CPtctsg € Iyfr
EHtso dzj sotstej dzgdV Bls OMMEOL O o wWOL dzdyds? )W stEdH Y g Mish
(SOtlsddzj ), dBzLM COdz? dets?2 (dJetcO O tetswdzj) d . H.; 4)"
OBkOoh j2 ftH tCtosHMsotsd stdkdaddemnO s &jlssHkz §ts
fsHetSIsse dzj dets d f tedsedtg,H J TR C tHdaf I tdclAsCj € JseOdzr 7 f tetsj S IsO, 39

10 ke jRYs 1610 BjlstsH fesjClstse osntsHdl o fwOSKISE
HicO®ROIdL ;3O .- " § gz@fqPEOIsd o dgr 2" O oMty d "kdzdoe jtemOc

" dzj o Gyt dedets ] sy jSkjfsas” . uOC CwodjBOddhn syj dd
L &Oodzr j fteduddyr kOCHEs WodyjdzdW Stess kmw o liklshlse dc
COL OB BlsOdEsMs! &jlsHdSd (o] Slbdslt H{Wwtsy dikdsshl g O«

dzj GtocOBsIsdzs?2 dHJ J2 "CoRfdz CMdzr 7 ftese te®E3dztz. d U WA d3d dzdf |
9 BBKOLBOOISj dz desds ftetsyd MMy o hCtsdzj .

vtejBtso Odzdw, Yo HI Wodw]jd3rl) dO&zEYYs dzdsyy @y fztsOd3
dmmdzj wizas MO ISP ddeV stedzOyd tsdzdzts 2, fteOCIsdyd M2 ; 2) Isj A
ddztt sted3Oydd, CtktsttOv oftsMmdjHMmMlseadd bktejBlkzjls BBttOBBISCJ
4) dzO0 dzd y d § fosmpsdsfts] CsGotets ttad tcdastsly @drdizs ¥ tc SHe
ftejLjdzZlsOydw ftesHECISO ftesjCIsO. uvOCdd BKOL t5d3, Mistck
5BOL 53 -fftdddsjdgjlffGctso Odzd | - ¢ fSdf®ded tafipiEtfmifniridle j L § dzis Oy d
fseWsdzds (fO0fC0, BOESKREESHROEFSBEOdZ HWRFEJ SO, o Istsd
d Hts. ) .

gkzh jmMseakzjls tw©WOLdEJyde §J YsHARBHT € CdOMMdWdEeoOoydd
R. . toJtc fli%] [oAr,HN.d3j s Mdzjnkehdj ctkzffr (s SClstso:
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1) sdzOommdW d<¢ Oy dsd dfdieetizjs MIgtRe  futg WHstY dz' daetsfylsd EZyoh d-mw:
0) 1 tc &CtdydjSdis  tetso O diaRyYy dAf Was JgaoIs Mtsyd Odz dzr §j ddzlsj tej My

dqdzd edzgjh dzgjets LOCOLYdeo. 1tesHEZSCI L OLOdzjj tftjH]d d

B S este 02 5dz0, ¢ oatd , s fjtdEf lszC Otcj Adz! dztsfls ! dmf sdz’ L s9 Od

M smMtsB dzsMis! twjh dls! §tsmMisOo dzj dzgdzz® 1 tetsB dzj Bz .

B) RMMdzj Hiso Ols jfds MG & Iz Yldelastg jS Is dzOf s d3d dzOj Is dzO Lk ydats
sB Mdztso Odzd § OCIszOdz desisd dL B tcOdimle 9 Bed’yr |, 5B Hs dNdizls p &
seBmMEzyHjddy §hzzyj ddz" = tojLEzdz IsOIstse . lted {1 Issd3 Bzl
L CMmf jteddsj dzlsT, dBsH ] zdteso Odedd, HftOCIsdud M¢dd wWOBSIsr , |

9) RV St @30y J A (QOdug B Sls J dzf stelk® Yy di SC 8PS s dzj «
OdzOdzd L O, seBh jddw dd ftjHMsOodzj dzdv Hdzw hdJesC 2 Ok
MsLHOdzd] dJda stedBOyYydsdzdes? Mtej HT §C ZOMMO d "¢ Bdz .

G) votstoy MR Hf BEZPEBjIs BROS id d3@gzIs @O H dnpdssdsda d2 2
sW sted3dzj dzd ¥ tcjLEzd IsOlsse . Clsts Bsekzls BT Is! Odz! &3O dzO~
dLtsBteOL dIsj dz' dztsc o tedff RzOH jdbswEesO Is[dnet dztinmise ©, o dH j W d dz! d3"

H) [(BdzjocsBHflas dlls MO = fMmdztsy dzH g dzdftc tsasQEY Ldc j fezef 18
VYyOMmlsezw o dzv d3, Gtetsj SlsOdzls BJtlkzls dzO MjBYwW twsdzd ddlsj
Gjtesjo d Ik.f§. t(JjLkd Ol ftsj SO0 MOy sMw lsCte" Isr &3
HsEtsotste ddzd to@?tcj My dz C sdaW dzd €

2) sdazOmMMdWdeoOoydwy ftwesjClstses s Csif dzj S mdesmisd d = O

158 Sl dzj S mdesfilsd (o deChiugiH J ctatsjoluistg Woiz!  dafigs 3 it a@dg s Il gt Is
sdf O ftesj SIstso:

0) [ chsfftcspBls™Ismvy, CO0¢ ftcOo d&®, dazdic BB 1 dzOdis
d dtsebkls dmMftsd: L so Ols! dda¥ stedzdOyd® dL Hkzedr B d&ZOMIS] 2
dz0ff ted d34 te, d Misj Mlse j dadzts dzO z ydz' d3d ;s o B t&usidasCadddydi, iy ¢ dCdgddz! Is I
disstedud M& dd3d, HiglzL ™ ¢ Odz' dz" i3 d

B) [ iqtftelHd3 lsode' fjts dfdmyts jlsCijevr d MC dz¥ ydlsj dz! degs ot o dzj 2t
dzj MEsdzr €Sdrn My Jiydodzdmlsse ( dzOff ted d&34 te, Euydlsj dzj 2 dzOyOdz
WdLetsMmMf dlsOdzd v ) .

Its nOOCIsjtek CtsdzlsOCIstse d3imjHdzY ISAmYO fieisizdfifde) dpdlz & fhtafsij Colso

O) odizlstedC &zOMMdze §; B) odezlstedh Ctsdzr dz §; 9©) tjcdtsdz
H) dJ yHEZRZOtEH 2" J§ .

3) sazOmMMdW¥WdeoOydwy fwosjSlstse s fosHBd dlsj d desMmisd:

Q) [Hfdadj Clsr dBsckls EZC ZOHT 9 Ols! Mw o BHdd ke .

B) stOCHhept | stczpdzd-&8 btmitses. ovietsCd ddhMftsd Lkt
HyWlisj dz dztsfils d ZyoOmlsdzed S s ftotsj Slsde’" » Gz, O Bmdzatse dzC
d fsHElss9C 0O ftojLjdsOydd thmizh jMmlseodv jlsmw ot odzj ¢ dzOM:

9) 1 JHJA dgfoj fhutzy €M o ctEffOR o ~AH] Htsjill
tcOL dzd ydz' = Wisted d &iBjlstsHse OBl (OIS ,-dstf " I
odHjtsMmi vy B d Hts. ) . Iy 1lsts HJjdZOjI see®ilks Gy d df &
HijWlisj dzt detsfyilsd .

G) | tSHdydzditsctztsts jod Ifrs dzdzv s+ v COC o ctkzffOR, ISOC
cOBBIO ftososHdlMw o ©OMRE OR Ekydddyd M< drn - t=is0 zayfdts jmH jfipisi
ftotsBdzyg 3" d Isj d3's o fipfy dzjj riddseO@QdEf|W oH § tsdzdeV 6 s o ts o dzj Ztetsy

l "Bt W sttd3 ftesHEZSCISO {-tcotsQCde@izts 2 s tei1g) @ dad) LAD izsEndsdfO W
ftesjCIsO. [ jy tjhjddw o Btsd hts2 MmMjfidd LOadmdls ,
LOMN IO  fadgjjLCjldis OB J dz' dets?2 d kB J HJIs] dz'- dzets2z] L dfztc gz dzis xiz)v dzck
Msydodz! des L dzOyd dzts 2 f totsB dzj 5" . 1 0dBB5dzj | 9 Oy dz" d3d
HiWlisj dzt detsfylsd o dzgOyOdz! dgs?2 " Ctsdzr Bsckzls BT st g rdgnls O e
COtlsO, SCwdzdzj Sydd, uydjtliyd, C¢sMmiss g, BOCJjlsr, d&sH| dzd
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fcOLHddSCO, ftosedtL, fklsjotsHdlsjd , Mmjtedw ddzds MisteOyd:
f te JShtindal § o deyd v, Sisyy Blsod¥my j v § G & teMiffifls Jh Hte.
)| hCdz! dets?2 ftwOCIsdej & Euydlsj dzj 2 HBd dzO B' Is! 0O
ftosj Clsdes?2 HJWIsj dzt desflsd. [ dzv 1 Issets f jJHOGtsEE dgj ts
(hCtsdz dets?2 IR OUsI CHig s € Is detsc 26 Gaztsl® f @Giff fvtistg [sb® diftstdpdsidS s di
ftcj HiNlsOo dzj dzO Mdzj HEE P ddg tBtOL SA3: 1) dzOL 9 Odzd§ ftetsy
ftosj ClsO; 4) EyjBdzg 2 ftejHBIIl, o tOBRBEOR CBttetsets { tot
BdzdL SdJ ¢ Isj &3jOfflac sl Y BOd - fipw), odeQ@ € BIstster 2 ttOMMyudlsOdz
(A.R. Eyoh dgafmw, CdkoOMmMm); 8) bdf fttsjlsoO; 9) LOCOLYdES
ftosj CHBO febBdzy B3dz" = oftesMO 65 Isj d3j i tedsdj JS;IsO) 4) 1 0O Yzdz
(OCkzOdz! dztsfmls LdZ2Oyd ddsfmis: &0 bktetsedzy ¢ dzOMMO, h ¢ tsdzr ,
CtcOltsH jtey Odedj); 15) HtojHfBsdZOCOj B j ftotsHiEzClsr (s ¢
ftoj HY sdzZOc O] i3] Ot Asdefsded § ctlethzy 2 o
l1tetsj ClsdzOf st IOW € @( 6 - SHHafdg CHsLO ) sBW L Olsj dz! dg" = o AntsHBS
LOMdIsy (ftejL jdelsOydd) s SO cK On BOIsOW Zis@H &O@ sfsOf 4 do
| tcOdiIslsdzts MsMisOo dzj dzdzO &6 dzf Jols | Y thOs HEREO@:d f tsa Ols ! tc C

ftosjSlsdets? cGlzffr, MlsOl! kutBdd 3 Ctsdzdzj Sstesdy d dzW st o
ZOH ftosjClstsds, tBI jCIsdodsts tsyjdedls! RtsH tOBtl’', By, dzdc«
flotslsej ggets o' ff tsdzdzj dzd W .

] Mtk ftetsjSlsdzts?2 §OJSd Hisdyd onRtHdI!: §Ofmfy

SlsHjdz dgr » jets 1 0f o, ftesdi ylssydz" § lsyyIsr Ctolzf fr
tejLEzd IsOIsr dMmMmdzj Hso Odzed?2 d BOHAOZdL G " j B Md BNy Br ddi
HdMSEMMdwv R, " dsLetsern hlskztodkiseo" Is. H., CtOlCts] fdmo
mMrd @ , dOBtesMd s tlsO, ®&BOIjtedOd ¢ ftojL jdsOydd (1
sdMmlsj BO tsyj d®8 e dz@f tcty C VO ISE@ s dztc DL tf dc®I8 ' dese s f to s
syj detsC ftotsj Clsdets?2 HjWIsjdz desfplsd dwseckzls BT Is! fpdzj Hizs A
tcOMmMCter Isdw LOHOdd?2 ftesjClsO; MOdBtsMmistswisj dz' detsfls! tcOBt
COyimsoats o' f Gz dzf B8 j  Esj ' desfls! HtejL jdzlsOydd; Blse jlis
ltotsj ClsdzOW  H jWIsj dzd detsfiyls e stcjBljls I Eydljdv Mt
dqdzlsj tcj Mse HJjIsj 2-ps5d i3tz dasBtsd 2l HPBssSBLOL 59 Odzd W o ¢
LdzOdzed Is.j dd yd € OC BtecOdzdL Olstste ftetsj ClsO, Hitsdzy j dz tsB dzOH O
kotsteyj MSde MYtsmsedshisj?2, BEOHOK! o' MsCdd ktetse dzj &
MlsOdesoa dlsqw f jHOGECBEtsd hdqesCtsets ff oW dld® dzls & dgzls Iz tc i Ot ds s
CottoHd ZOtstetsdz, + S MY j tels s k.
Il ftesyjmMmj ftetsjClsdets?2 HJjWIisj dz desflsd [ tolf wahdafvAsfigvo df &
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