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In the article the mathematical model of process of operation of difficult technical object in the
form of system of the differential equations for probabiéis of conditions of process is offered. In model
constructive and functional structures of object are considered. Difficulties of practical realisation of
model are analysed and the conclusion on expediency of working out on its basis of imitating stdtisti
model is drawn.

Keywords: difficult technical object, statistical model, operation process.

]l sMisOdzso C O f totsB dzj d3gtf O fiffn FQJIs e p OF dedhy . tsBI j CIsT
MtsBts?2 Mhzsyder § birddudmMédd EmMbstets? Mise O, Msmissw
1 dzj di3gd dzlsts @ d gz s h dn djtOterndyj MS ks ¢ sdzils ok
CsdzMmistclzC Isd o dzr d3de 2 lsdzjBds | lolzls ONdFH O Welgts, B dzts€ d, koL dzr, w
1 d34 dals * L dzOyd dzd v dz4 dd3d 4 Is) . stsdzemistczCIsd o dzlz 8
HiMlsOQoa dzwils! Hjtcjotdz, o Ctbttesd Ctstcjde ftoj HMIsS
MistczCIsdo dzr d3 1 dfgj dgj dhipeOsl, dz digsg IS @o § Htekzedj € sc
s'w Hjtejo O ftojHMlsOoadzwe s 1 dzj d3j dalst dzdy dzj ¢ t5 ¢
SHds yjdetsj (tedfy. 1) .
ltesdLotsd dzf 2 € sdflstals sl dbtds Rdzvi dgj o3y gds  t5 entead dzC

U dzj i3g'dEsBy j 5 oftfplsied Htkzedj StdhbtizCldedr j 4 d
MstekSClskte® GtojHmsOod jlsiv Moslke jlsfilsols hdd st
CsdffstezClsdo dzsets bkteso dzv tBGL ZOY d&F dz20 ted fylz dzl j

dazg
ftcd
C sdz
[dfm
Co¢

t dfy 2.1 HHjtgjots CtiidAlsodE?
fidAldAg 1 dgdgctsO €

tdin 1.1 jtgjosCuibidLlidode? figdAldts =i jClO

14



SOYHT 2 CwdfistelkCldody 2 { dzj &) dals  dfts i jOds Odiatyjj sz o
BGOH |y dessdzz  MlstekzSsktclk. ] Ot Odzdzj dz! detsj  Mtsj H d d
dzOctelzy j dzdz" &3 d dzd dzj dzOG telzy j dzdz" 3.

I Lzl esRsHYhdj o @Al Oty dzhej H d dzj dac
dzZOH j Y desisd § sMdzj His9o Olsj dz' dzts .t5B (5B dzdff Ottc @ plzdlyjj dids dzlf e J
(ejLjtcodteso OdzdzO" cwkffO), st ofj ontsHWHJ] o
Hjtejoj CwodhstkSlkdods? MlstkClkzir o 1ksd Mdzy
sONHBBE e asizhny o M | sk isa B P HAPBGY dzts fi ks
MistelzS skzter hi=drj dkjj tegsiOf tc o d to s o Olatz d2O citedzy df jordls P=2t j L j 1
-dzj dz2OGtelzy jdede” 2 tojL jtoo.

| sffmls Odstso dzj dzdj ©BI jCIO §fd 6COLO ffosdL o
ksets ddd ddscs SsdiktekzClsds dthes KOS df'ic O oldteafs,
dzj cCtsfMi jdider §| d dzj ¢C BistOfls fale'r jo O dij 3j delsff so " j 4
Y .

( s]is)dzcjudzis, o dzgj Clster o MizEyoOv s dsekls L Odj dv s
o' MsCtets CtsdemMistczCIsdo dese s kZtctse dgv .

lojnjd tszswldnjstBod®dnzde 0 ¢ B, i dsjsdiissos®s & f dz
L dzj Bj destse, Cwlststr j ) dOdesd hj2 ojtswidshls:
Bdzts ) § Bloeltlzs YO8 sfpw ofpj ©vCy1r", BHAEOIS tdd, ¢0¢ {t
yofmls: oMin otsMMlsOdzOo dzdd Of ik & d L Hzj Wj 0zB 56 s dzfhIs € O
Bl jJCISO HBd)yjd Bfls! Istsd St tsHddE L dzf g ezt 4 dzis £ dz
BBdetsy § Blws 2Is o RsH s L dzj o3j dagls' t6OL dzd ydz' = ¢ sdzMlist

[ desy jlsots o tsMils OdzOo dido ©F ds' U M ls ) dgtcisige. dztsf Is
ftOo dz detsflsd L OEQUAY d fyfils y Qs ® DO dets ls!  BsH § dzg
LS O OYydd Bl jSkO.

t OMMd3Olstedo O 3" § s ~dedud MSdJ sBi jClIsr,
Bdzes ¢ sW zdzC yd sdzOdz! dz' d3d . [ detsy jfplsots WEkdeS yd?2, H dzw
sBE |5, sB Sh.dzOy ] &3 § sdzOc Ols Ylsts oFni J dvzisidg ™y d dat

shdsoby § oMy sdscBsFEEFECF,) . sO0xH 0w | B dbsyds
ZORtsHdIs! Mw o OBl sMsBdetsds dqdzd o dzgj tOB slsts
MydlsOls!: OBtk sitsasdzm? i tsjddald Is fgdz0 o Z P adaz?2  d3ts
Cslstsoa © ¢ dzj BB3j Hdzj dedets sz o' ff sdzdzj dzgd o MdzzyoO,j oL
M lCOLOBd 1 dzj 3 dzlstse B iy SdP L BOFf SMsHcdpSewizffdzO W {f s ey |
s Isdj §jtejotHO W Ekd yesy dazjtcOB slsshf s dzs j
t OBl sMtse dztsmls ! C Oy
j I F sBimMfjudeOjlsmv tcOB sl
(dMmy 0o dz' ) fsmissw ded § d3
f sH Ry j Mise O o sfmimis Od
L dzj d3j Bl 9:E 1 E) . 1 5t ssdk
L OH Odzd v EmMzse d?2 tcOBSlssM
W izdeS yd 2, Hisfyls Ols sy dzts L C
ftse ¢ 2y dats fifstf J W ots®sjh d -
UBHd3dZIS>1JEm|S(f§Ei‘1‘Ea)- t dfm.

jRp ddzdzs Mistedtezyls M= i BOduj !
fiu BINHE BdsE sk, OB OH OF N j ]
Ldzd gfps g sBoBH] Bz ddzW tste 3O

t dButstise jlsmiso dj dsf
d tBJdf
edzt s



tcOB sl st dgsiAs.d W z dzC yd 2

4 Zyjbtsd Hsfzh jddY  djLOodmddshisd, slsb®L B,
Ldzj d3j dzls'  didztipisy Mlsfail) dzr o Mds' Mdzi dzOH >y desisd f 51
BJLBISCOL dzts?2 tcOBTSIST WkdS ydd By dzts dzO2Isd € OC

E|
P, t/H)=0 p, (t/h)), 1)
=

CHP,(t/h) -0 j v isdshis: B jL sdS @R S Ot EisOr iy {
(fedL BZECOPHO M jots dgOH |y desMisdgzy MmistekzClsktolz 1+ dzj o

H=(h} -tsBtBh jdotlr 2 §OLOKjIste (ojClstste), YdMmrac

L dzj o3j eidsB e
4 byjltsd bkses, Ykt bhdksedjd Osslktshifsmns
OB sl sMsEshssw dd j o fr
RMY tcOo dats j smdzets o dz' n WizdC yd?2, )
Mtsfmilstsw dad J BjLEBISCOL dzts?2 topipde®2 H jtsdB | fj €

W tste dzlz dzj ftoetsdL © jHJ dedW
Mo &3 Misdz" = MsB" Isd2:
Fol
p(t):p(t/H’F):QLpji/j]jz,,ji_l(t/H)’ (2)
GHJ pji/jjjz..ji,l(t/H) - kEmdztso dzO W
9 JtBVYIsdztsls BJLBISCOL dzts 2
jifted Emassdd, jUlst ®kd¢y

[5C€OL s 5 ji., @ ddfsdritce o toj dgj dztf O ©ls O L
(s j.®j dss dals BJLBISCOL dzts
t iy tOW MsMmistsw ded?2 d F - §0Od3] Iste Wikzde€ ydts

LS dzZ2 O Oydd Isj MistckzSIskzter Bl j SO, st tojt
eOL B dj ded v Hzyddsdy jtfrdsrodddztsy j !

fi(t) E Ldzj oz dzlstso , sBj MY J
tcOBSIssMf stsB dets s tslsH j dz

(F:E, - F).
1 ZHj &3 f sdzOc Ols! , yls ts
0 >t Ny kPl Oy §sdL o sd dzr 2
U (t) a J&@Bjdzed tBI jCIs dsyjls dzO-
mMtsmissw dzd 2 , fs5C OL Odzdg

¢
9 o
duL
MMty O ssshyf shse d' o fj
sMdesodz" § d oM sfiEsc Olsj dz' dz
I Ml swlpdss s sise d
0 ) 4 v - smdztso dz" | wkd€ ydd, O ftsHdz
s skcor U fH ddaeas] MMy sdkse Ol j d dzr ¢
{ {BR & MstcOydy 4 Jogwysd dzj OB sl st dz5.t58 1 | s fiy
BeHj &z BCOLBs §jttjoitHdls ftod GkCOL] A
sfdsodr 7 WkdSydei { stshlsts
Mlsswddj ©BCOLO Bl jSkO. 1tojHf kO mEipL,z vy
sdLosHdIlMw o tsMifB Ot extifzliz) | s6lsj C BO.
)| mMtsmistsWfiadtgd L o sH d Ismw ¢ ts dzgls te ts dz WEZdC ydtsded tots
d
O]
G

| HdzOL dzOyjdz Hdzw fjtedsHdUujMSBs?2 fso jteCd 0
o ddz desfyls! or f sdzdgj dzgdv Whkdz2C yd?2 ftetsdL oatHdIlsmw
dzsmMisdetseo OdzdwVY (wUT ) Bl JCI0O. ( Mdzd o toj L kzdz

16



dzj f tcQoddz! dets or" f sdzdgw 6 h Ow fpw W EkdzC yqdvw, ftesdLotsH(d
Llsts?2 WkdSydd (ftsdhnatsy)dls If jifdghfldsseddecd o is d)ls figw ddd j -
tsB fmdzla Y dzd J (uvl) sBi jCIsO. U ftod HA2ZOL dzOYJ dets H C
BjLBISCOL desisd BI JCIO, C(tbttttsj LOodMmdls tsls jets
v/ ftesdLeotsHdlkMw s jteC O d otMmimisOdese dzj dzdj v s

vy BBl JCIsO BEHJ A - Oftad@Lhidsj tedL tsth @jsk j diysohtfinlz  ff «
dzj Bj delstsff toj Hpezv v " d d3 fHtafci@vdyits sz @zOts ¥ §Og 82 M d
FdeS yd sdzOdz! dz" 2 f OteOd3jlste, L d&zOyjded) Clsttesets 1
ftesyd My  CMYf zzOBOYydd L dsGeusjodzd i ts friddfjtafjjHdgday & A
ftedBdzd ) OW fiy? C ftejHjdz desdBz Ctedlsdui MEsdiz L dOyJ
sls¢ OL O. 10 tdfm. 5 fsCOLOdz rnOLOCIs] todz iWLs © dH
sftejHjdVE D jemlt)JOW@ABILLA ssets ftetsy ifin @ | fipg sW ls dizis 1)
slsCOfMo 1 Otc@Q@) Istelf 5C OL Odzgdzr 2 @ dzO tod iz dzs J , dzts tc d3d f
ftojH]dz des HBfEMIsdB@sets L dOyj ded v . [ftejHjdwvshd:
SlHjd desiz { dzj Bj dzelsk, SOC d § ctekzff§j Wkdsydsdo

lted ftesofHfdEdLetsHndlshmw dL d3jted dzdju(y teg H j rezy
sCOL" 90jIspw, ybts jets L dzOyj dedj o9’ fpd dftds dada® v B¢
tcOB sisT fts vl dzjd3j dzZlsO (ctelztf - Ldzj di3j delstso ) . J
f OtcOd3j sStcO® oL otONdYjs My dz@n{t) deg Bd dOfias s M sHdIls 5
1 dzj i3 delstseo ) . [ yjodHdets, ylsts HOdzj St dgj oMfmj 1 dzj dzd
d bd ¢t dBtd " OW yOfls! gL dedr wodzw® Isfqw dL
Bzscdr bkdftse 1 dzj i3 delstsoo tstfmch H B dRls 4 ©jcl® d3( dzjc d
mMdzz yow r, CSEGHO BftcjHjdvEh 2 §OLOdiRjIstc dL o j Mmilsj
Bsy il BCOLOI Mw foshMists 1 CsdesdBd yuj MSd dgj yj dzj mts
tcOL tcOB tslsyd ¢ sftcdHjdvil, JWBS dJ s d®@itsaxgjclsts Olsdz]
1 Cif z2OIsOydd d tOLcOBOIsr 90jIs dzgj sBrtsHd A j HdAzV
RISOC, & sftejHjdddd MsHjty Ol d dts shdss d
ndzdyj Métses Bl jCIsO. [ dzw f sMmistetsj dad W BOIs j BC
Isj dzfnd o detsMmls d fjtojrnBHESE B3 Y H Iz Mtsmistsw dzd v dzq
dgdimr o0 hdj HtsHtsdy dlsj dz datsfyls! ﬂ'EGJBVSOdZCfW ftotsy
[ dzv  ddalsj dzid o detsfilsd § ozt (- J telg SFispisodstsy tdzp C S OF d
dzjHkeh jji ortwOyjddy [ 2]:

dF,,(t) 1
| =
02(t) dat 1- Foz(t)’ 3)

GHF,t) -WEdSydwy twOMmfftejHjddddw (At) Mz y O 2 dzts 2
sBl JCO, SCtbttOWFM=Fwliltsd (2) tOs dzO

rdzv tsfftejHjdjddy ddsjdndddaigiyds WMy sgdzon (B85
F,) f shilsOadls! At yGAOE@yEEERIl) BISS OB &y ds
Mdzj HE h dd3 tsBOL Bd3:

=)

Pl

Fol =
Fou(t) =1- ()1 pjl/j]jz..;,_l(t)cg» O By iy, 1( )u 4)
i= &

{ud o dH dets, s, () ¥Rz @CHusizfy dzr |ZHISSdZJ|SSIStGW|SJ Iz ) dzts -
Foa(t) + Fou(t) =1. 5)
1 jtoj ns¥isfd Y ;oW L Odz” ) s i dzd dp St UsGQLadts a3 - tslsw BT
JL Ghdse d' & ¥ HIOrd 20). } 51 s daE2

17



i Hf sdzOcOjlsfw, ybkts saA d v ] fsosHwIshw
G5 dsj dals’  otoj d5j dzd. 1 5t IStk dais | defficpdgESiEE  of e LR
Yd ted L -Hig @ g fdizj siEzts O L]t d3:
| () =d(t- KT, k=1, 2, é
| () =dit-mT), m=1, 2, é (6)
GHE,dT,-f jtedsHduydesils! ftetsojuHjddY saAn d v Mk
dX) -H j M E@S ydv, SolswOv sftejHjdvjlksnw fdjHkyh

d =S X0 odx=1
t o x. 0 | o

¢ 2O dzts ¢ d ydzts s 1§ flaind drda(B)fghe,(tdddzls (t) =1 o,(t) .
Rdzls j ded o dztsls! o tsffih 5O datf dedz H dedfizv j s j Yl O 0 " 6O J
=l dt 1- F,(t)° (7)
GHR () -At otjdi3ided ftejBr 90dedw Bl JSCIsO o dzj OB
ANzdzC yEf) L OadMmdls tsls  f OtcOd3jHsdassipls d to | tipts dgisSeidf@s d 6
sftejHjdzvE sy CtdmistezCIsdodzr di3d GMse j dzdzsMmisw 3 s
stsets, WAL @Y Mmdls ©ls dZ2Odduydw 1R} (LOfOMmMdsy d ol
EHOdzj dgdetsylsd MSC zOHBse MdMmisjdgr Isjrndedj§HgOsects tsmf
Mz yoj By dts L OfdmOlss
R0 =F(t/V.2), ®)
GHY dZ i sBBsBh jdade" § §JOtOd3j Ister sfdmr o0 hdj i
sBl SO d MMisOe d MisteOlsjcede § si tsdzdzj degd W d) R} M
Zo'" asHdl LO ttOBRBSd HOdds?2 MOl d.
ltcsHtsdzy dlsj dzi desfls! sA BEHJAB MyudlsOls: { sfMistsw da
Codelstetsdzy . 1 54 sz d dzisY sahYosolisGhifls oy ji j te@gtEysdetis 9 9 ' tc C

HJ dzWW 2 @S yds :
| 5,(t) =1 5(t) =d(t- tc ), 9)

GHI ,-ftetsHtSdzY Is§ dz' detsfylst s A.

J slsdzdydy tls sA ftesHtsdy dlsj dz datsfyls v dgj oz
) 54 sz ddalsj dzfd vzt j f j dzd sfitsol stedszdzj , OdzOdzts

_dR{t) 1
0= T (10)

GHR () -A1 MdzEyO2 dzs? ftesHBddIsj d dsfisd v [ .

[ Ode § d3¥ BlsBj yodzd, ybts f§ted fesejrnjddd v/
sBfMdzzy do O o3r = 1 dzj d&3j dzlsts o, d o LOsadMmMdddismisd s
Msslse jIsiseze h dj tOBtsisrF [b)JL.0oldtindlists o3 O Isdddudefi*ezlz h
v GBI jCIO d Bl fOtcOdi3jlstctso o' BteOdzgdets?2 TMisteOlsj ¢
LOf dMmOls :

Fo dt) =F {t/U(t), Uy, (11)
GHJUD={u@®)} - 9aiSlste WOSIsdud MSdn (dL d3j toj dedz" r)
f OOz steso, rn OBIOT Jsj e ZsBIJRS QP S
Use{ud -9d Slsste L dzOyj ded? Etetsodzv v, stftcj Hj dzv
ftoso jHjdadY U [ t0OLdzdyd = 1 dzj dzj dzlstso .
t OL a3 tedzsfis+ U(th JdS Bstadstote j H j dzv j Is fpw Ctsdzd yj Mlse sd
f OcOdRj stetso sBI j S Is0O.

18



] tcJ L zdzt sOIs ftotso jH ] ddW v SHitcYEO sH dquds 5 Iz da
ftoswW o dzw Is+ fyw ) fsor hjdzdd Ztcts o dgv Jes BJjLBICO
BOIlsj 3OIsd yd M¢ 52 B H § dzd By dzts mMC OL Ols! , Ylsts )
(2dz2yh 04 sfmwy, {OAOQAEjdsjitctcd L 28 h d2 wvu tBiI jJCls®d (1 Ist
ZOR Y Hjddd Bl j &0 w0 s istss tda 1fts dgY S § & flkzj o ff Jj #6Q |
dL d3j daj ded W F,(0) € s, )Y d Mo WL OdecdzOW M) dzj 2 WhkdeC ydw
o (dlg®) . uvs jmls: ©COLIs0jlshY, ks ©OMMd
ff]&S‘S: Ofisdud MCdikY jeiglyg Mlgledsds MY smdzi Hy 2Misea dj d3, ©BL
U .

v fjte! By dzs L Of dMOIs! HQWW Jjted dzyd Odz! dz" J iz tc (
BsH | zdqtelz] @i3sets fetsy MMO (EtcOodzj dedv s BhBIscstctsa O

Ri(t) =1 50t/ V,Z)R (1) +1 55(t/t e YPs(t) +1 4ot/ U, U QR (1) -

- RO o (t/H,F,U) +1 o, (t/HFU) +1 g (t/te )+ o0t/ T )l

Rilt) =1 o,(t/H,F,U)R () - BOII (t/H,FU)+1 5t/ ) +1 50/ T )]

PAO =1 oot/ H, FUIR(0) +1 1ot/ H,FUR ) +1 3ot/ JR) - PO 1o(t/V,2);
Pi(t) =1 oot/ Te ) Ry (1) +1 5t/ Te WR() - RO 5o(t/ T ) +1 50t/ te )]

Pi(t) =1 5 (t/ T QR (1) +1 1, (/T QR (1) - () ,0(t/U, Uy

R +RM)+R O +R)+R (1) =1, (12)

CHB() -0 j totsW Is dzts fyls 5 (i #0Hy Is 5 W dzd W

ddMmMlsj 3O EktcOo dzj dzd 2 (12) weo dzw j Ismw BOIs i &BOIs d .
Mzt dzse s Isjrdzdyd Métsets B J CIs0O. ] toj L 2dA s e
Fi’(t), L dzOW Celsster J By dzs ttOMMydlIls Ols f sCOL OIsjc
CGelsso dzsmis (, Cest WWdydjdzls sjrddy MEsets df sdz' L ts

1 OtcOd3j IstcOdzd itsH j dzd W o dzw & Isfpyw :

HF T, 0. Tow Ug, (13)

Il sd st f Otc O3y steseo (1 13) dzj w o dz" di3d f OEQ & Is tc O d3«
d F,, O OCYJ pejWUZhFDZFNIﬁIﬂQ L OIsjdzd BJ L BISQGJdLEjZBfr]ISfIﬂJ 1 d
f4Jted yudmdzj dzdz" | f OtcOd3j Ister Wy dzw E Isyw L CL 5G] dedz’ &
HOdzdz" dzd ) . U WOdc@ieiigUis tc 4 dzH ts6 | dzdztd 2j ¢ 5] ta jdd§) g dais2w or Yy
Hdd2OBdud MSd fAedzlstcd 0 P@isH i @h.dmy i giv lsdss ifldafs O dzj Is
mMdzj HizjIls tslsdzj Misd ¢ {1 dgHtsG jdzdzr d3 f J toj d3j dzdz d3 BtsH j dz

1 eOCIsdyd ME sy f tod d3d dzj dzd J tcOL tc OB t5ls O dzdzts 2 d3 (
HqW® jijdzyd Odz! dz' = ZtcOo dzj dzd 2 (12) mMowL Odets m MmEh
Clsster m» Wodwjlmw lkMmizlsMmisady OdzOdzd Isld, (i HIFY,~ o "
I o,(t/H,FU), | ,,(t/V,Z) d | ,(t/U,U.,. [ dzw dn f sdzlz yJ dzd v stcj B
SlsH j dz' dz' = BOIsj BZOIsdyJd M& dn B H ] did230 fifpxts y Ttz i dzt
tcOMMdBZ3OIstcd o O diis?2 hBsH jdzd Hftesyj MmO Isjrdzedyj MEs2 |
s Hj d&zd mMeétstejJ oMmjcts, dzy fsLosdvwlils §tsdizkzydls! O
fJtcj ~nBHESO .

l " oaBHT

1) r dzw tcOL tcOB BIsC ftsdzj L dets?2 | mezs? f BO6 pdkf d ¢ ti

1 CMmf z2OIsOydd Mdztsy dzts G 5 sjrdzduyj ME scE s sBi jCIsO
d&BzdlsOydtsdzdztse s MlsOIsdMmMisdyd MEtsets BsHj dzdtetso Oded W

fpdzv Is! StclzH dzts s MowL Odzdzlz M slksimikzlsmise dijldy 20 dzO
fJtcj ~nBHESO .

19



2)1 t6j Hils Oo dzj dzdzOW ©® HOdzdzs?2 MlsOls! j OdzOdzd Isd yj iy
Hi" W stodOdzdL 5o Odedese 5 B dMOded Y fesyj MMO 1§ M dk
©OLOBEES] JRIOydadds? fMkolsdnlsdyj MS 2 &sHj dd

Jwsrtovoug ¢

lulstcj dzt dgdS soAnjJrHlEAdd ¢. I. [YyjdzC 0 d ftosedesL Jqtotse
Ldzj B dzls tsoisd. :fydffifdsetsng 6 2f9.0 2 .

2.sBLdzsce 1. ., uvhOCtse R. ¢. wftcOQotsyded¢ s ttOMyJ sl
d OoltsddOlsdSd. [ .: u4sHY St twWOHd, 1975.

B3frhCdMmr o [JdSuydd s afifph i1 BOEHHLOEHE I .

4.1 j dzlsyj dz [ . &., JoyoOtwtses [ . ¢. v stedw o jitfswIsdatsm

1 O¢€ O,1418908 &..
501 Efmdzy degSts 1.1 . [ BSH]jdJteso Ozl ¢ DdBM.&7 8 . Md Misj d&3. [ .

t 4 uyj dznj dzlstedslf,.” dgS s W . 1 .

20



vrs 621.396 C. la.bdp.dzs (f why v)

fovrfouvryr o [flrcef? srtrri?dudodeygmhmriwuoy swl
torwlrfrsovt i rRm Y ou [0 Wit ROVAURINW O [ WUYR A[ w)
Adsuftwl, csw Y1 Awdsdu? IRrRsf1rodrv 4]

VUMlsOlls' L Oftsysdtse Odzj kHBMS SdOd] dadz? §esyj Mk et
LEOL S 9 t©WOH' tsjdzj Clstetsdzdzd - L OMBsB" 98 ®GLBtets' dzdzy (t 1 d)
GSL eSB dzj dzO dzso ORRAIE RO IEE® fesyjfMkz L E©OR ke Odd
By dzdo ' Mis: ¢ Hodhdlsd JjWjSlkdods Mls! wt o EKESIOR ¢
Ldzi y' detsls! odSCtdzOdz’ tOdz' M| toj ddsdelsdz’ tsBsisd.

sdzs ytse ' whessPdzj Cltesdzdz L OMtsBd LB BEE dizs Yl domRks
fjtejHd 2 toj d3tsdas.

] MlsOls j ftoj Hdzsy j des EMmtse jtoh j demise tso Odzad ftesyd M
Mtsotcj d3j dedzr = B OL Yytse twOHIESL dzj Clstesdzdz = Micj HMMlse o st
stecOdzy (JtJ) d t©OL OB SIsOdzdzONdz! dzisio lOW ¢ t=d3OYstg RIS U@ M O *
otcj di3j dzgd, Ctlstster 2 foLodWjls ftser Mdls! 1 WWjiClsdoe dasfls:
YOClktstetsea, Ctltster j tBiMylddoOrls orf fsdzdgj dedz’r § t©60Odzj 4 to

sdzg yjor d mMdzse O: tcOH st dzj € Istctsdzdz J ) to JtHdEItedR)

HifmlsOBddzdL qisks h ] WOCkBE' , Mt Hdd?2 toj d5tsdzls.

In the article the improvement of process of carrying out of average repair (AR) of modern samples of
radio-electronic means of arms (REMA) in army repair body (ARM) and the developed new mathematical
madel of this process is offered in view of a reserve of time which allows to increase efficiency AR in conditions
of influence destabilizing factors.

Keywords: electronic means of arms, body repair, destabilizing factoidljfe repair.

Il Mskfjtcy Oo Ot Adg® tosLodlsSkz O toj W stcdilzo Odzdzw
tcj HBOYO' fjtehtsyjteetsa’ LOaBHd, Mftwdse Ode' dzC
‘ o' 2Mm! Cso s’ sd ~dz’ S d, n WBBHjtd L
Isj &3 toj ddsdalslz [ 1] .

LOLWygHs f smls©’° OCIskzOdz dzs¥ L OHOYO MEtstsyd
tctsB " Is, M cw dsseo Odzd»n 20 § tsH s9 ) j dadz”
e tra . [wWdedds L odzMBNE Seadz] Uaiside | O OH 6
ECosokiBz tj Bsdzlsds®Bz tttcOd , Iz M a0
i dz' dzO, CoOdz' W' COYy' v BBMdzZEeBO ¥ Yytsets f j tcft
Clzo Odzdzy Is . " dz. ) dzJ HtsL @ sdzv 5 Is! f so dats®
O Jedg dlz' I8 Mz Bd MEyOMmdedrs t[r1{ L. L OHOdsH
MisOdzso C O L OH Owmdzeisty'dz’ B Y flzdz . W 2 dzC y ' s dzlz 9 O dzd
dsets tsBfMdzZzesozo Odzdzy SO ] ddsdzlslz Mz yoOmdzd -
ZOyo ' s’ NO® bLFHRBHGY sBsecsE dj Bsy dzdeots W steds
jdzdzv Bl L wt, O dzjotOREZzoOdzdzy W OCIt
dedz’ toj GIsdglsdzdr totsB ' Is dzj e OIsdodets of dzdo O |
O, bk ddr dgsezf®BREbBEZ: EwNseEZS Yy 2 fMEzyo
sotsdts to]j sdelsk tMisOdadz 7 f s5C sdz' da IsO¢ 5>
2 yoOmkz Hdv LOBJjLYT jydddzv ftetso jHJdedz" wtf M
a2 L ks yE.d chOREHOwOE?2L [ 6] sCOLOs, Nt
sls)  dzg@ Mot yOmdz Mis! o d¢C sdzOdedz” toj d3ts dzls dzd *
LOtedd3¢d, O 2 HBS Ldzj y' dzg¥ 9 Ocdzdz? ( yomlss tse
sodrms Yydieaetso Ifspigistzbcr @gwcdn odH' 8 i jtO
we'mlsse dz ddyuyJ LOHOMses f jtejHBOYO' , L
Isd &3 HGWJSCbOY" *, tejd3tsdalsdets’ §° HMdMisj di3d,
we  dgiL dgfetsBdey azBdzdztcOdz' M totsBSlsd sSOC L

= 7=
&
7]
&
&
=

&
o]
&
g

=

P33T Fgo o+
n

N FTI— 0N I

ok

QWO PNGOT -2

O IO~ O >SG ‘NI C O

S G 11— o
N

FI-TgRI-vrng
O O T2+ ITHECe
CLrTHFOOF ~— g%

RMet — T
&
11

21



= o= 0§
g -

=
©

© G <,
Q—.

0 s o -

[

<
N

dzts te 3O dz! dzts G 15

==
SS—FPS—:—'—';_—'—:—:&&HWR'Ic&'

85"°°Q O]

&

tc

CtstetsyJ
s

)f j CIsdo
tetso J HJ
wog
¢t
tc 5
Ja

9]
dHJ
“teC g

tctsB

Is .

HisMdz' h 3] dedg'C B WJsdes' otktL B O K 6B
dWiClsdoe dzsfls’ ftesyj Mk ftose jHjddW o

Is ©

s

J H tsda] Bdf |

M sdz0OdzO tstccOdz LOYy" v dwt, WwWCO dzagj o f{ tso dzg
Is

o fesmists’ ftd fwse jHjdds MjtjHd BB 6]
fizls dz' fls:
sHWyd dedgd setsshmtses dzdr hdzvw R 8 EZHSGME sdzOdzj d
(O Istdzde

dzdz"

LicsBSG O 9o

dzd ~

Odz" L Oy w

dzdz"

dzdzw
)

OCdBEt g AMIsOB®C HAfstc’ 9 IsO tsLtcsBCO o Hf so

@O0 uOMBEEOMdAdR kdse 0OF (ysEhC S8,

Cdeh e Miehd) C MdkzE yusgkz fesyj Mk
L [BfnTafsd

ZOkC ot SBGlzddstse Ocdzdn  BSH j dzj 2

sitsBdzdo sfisj2 MEzyOmddsa Is

Yok ftsmstss O 2tets of dzdeo bz dzO

HYfso ' HdzsGt |Bj ksHyUdzse s Of'OOlsk
tr1{ fted ftese jHjdede "7 vt k 1t
hezwn' o EHBMCdOdzZj dzdzv wt ©® EZdi3tse OR
B tkdzstso Odes™ ' ftsedzdedzj dets’™ j € f

O fJtwmnfd

JCMy dzz OOy~ t ) [zj di ' off dz® dzthpdlszOMyd HIt§ [ ¢
Odz' W' S so0Odedrn WOR' ay' & toj Bsdzlsdzedr " HY to

tesLBtsteSCd (1 © ' Hftseo Hdzs HEts Y

59 j Hj dzdaW-ts ols o pddsl’ ddids O dzlzfglise Z g W J S IsOy" °  dzd b
), hts dZOHRBHWIS! E wf;

dL dzOyJ dzdzv
@ st dzts ’
iotcOrntsolzo Odedz? tojL jtcokz YORkzytktdj Hice Odzt L Oy dzw

gdz (uy

sBMWek BB WLOtodnm BB ' Is 98" HY
2 " dgmlstelzdz dzZlsOdzt dets® HJWJ CIsOyY’

WEdeC y' sdzzo Odzdzy 1t [ © bEd@iseo On of dzd o

otcOn 59 z9o Odzdz" sMtse dzd o sffjlsp X H 9 i dzf B)€ HZDOY s d =
Wizdz€ y' tsclglta{@clgcdmf" LiteOL S " 9 t 1 {

1

Cd2sd
e j d3ts dzls

\

]

dzW Is Isw | 4l

trr d

ydMlsSO| _p| ©& ZOHOd U;q:tgzt':dzs‘;
: OMmlste ts 4l g 9 Blzo
2 g - ) dzO fi) (f6esd
. £BtO
EBtO Y w
‘ S DerisBEed s dzls t6 ts dz!
T 5o &0 njW e b daj dedzr || 4 F0E
o dL dzOyJ o j Bsdzlsz 2
fsimdz Hise ° ¥u
tc j d3ts dzls dzd £ Bt O ‘
4 vy | A
[ sdzls Oy lu Y 1 HOYO t
. Od3ts
L BEO tea d L Od3ts o dzd
Y
t 4 d3ts dzls dz' \
f tctso ts H I _
o' HfS® ' H S 53y dzj & 1
L kzdz Is@ 2OMmiste s 2 1 ]
HiWjClko tcj Gzdzs 9 O 4

tdfm. 1. ABtedOd L t500z@ A jedsq) jLindzy tf toifste dptsig) dzdzv ),

iy
)

O Mmdzd

tead

( BHdB COMMOLA 180y * 11 1y dfisly Jo3i® das faBt

"Hidflsj B0 &OMistes2¢d 2 odfwsBkzoOd 'L Ldajy'

22



TLH" 2Mdzj dzdzy Ctsdzlstctsdzy (o g§ BzOdetes o i § dzbizis Oyt
Emkzdzj dzdzy dzj Hisdz' €' o 4 j d3t6 dglS HzO'H tSiofifdEQ LB ‘dJodz Ludz' o )

itesLBdIslsw Isj n dats dtstsHos @z AzO0Hafizy tc © GB'd3Y dzj ¢ Mdets 6 5 dzC
O teWH ftshmd Hsodedrmr JjIsOf " o deday € tsopdasts dz] 3Is@®f Iz Iz dz

dWstcdiz dz s Odz ftesf sLdy" ’ h tsHts ZHMC t5dzO0dzj
Ldzj y' dzs o Oczdz o dC sdzOdzs’ tOBOdg kiss 8igd?2 o M A S&tc Oy
ftesyd Mz ftetse jHjdde" vt MmMEuyOfMmddr gy f &2 1t L, "t

lted oy Oz LOf tetstf sdetso Odzs”’ MR i3 Htetsyj Mk
Flso ste® ‘' Is! qw fsyOmsed?2 tjLjto LO tORkzdtsC Its@ts,
gt , LOBSHMOHYE®Is! MW dsHMm! €' 2 &KOjte' Odz dz' toj Mizts
ftedo j MsdsitskdS @ MW ez toj Bsdzlsdedrn ttsB' ' Is E R BH'
SO Iddz MOBId LB  dz hdlsd * didse ' tede Mis! o d ¢ t5dz0 dzdz”
F’J]fr]:tétj]ﬁ?t&}[G‘S]-

s O0Cdds yddesdz, ftesyjm st §jtejHBOYO o d ¢ t5dzO dzck
Yy skl y' sfjttoOy’ " B’ HARO &Bs o Isted ja@afdd : (
I(I;H)jndfnlsid:s@ HiWJ SOy~ ()Y HGafpsis®dzsd k@ dasdis

1)

dsfftosh | d20 WHstedzZOdz' L soa OdgO Mra j BO Jtosyd Mz oo j
s @&z tsfidm' dz0hjHj 2O dO ted .

1" 2M Csod2 toj Bsd

Ldzj y' dz¢ 9 Och

tdLgte tdLjte tJLgte
Yomk Yok Yomk
! | | ]
1 Hidf 1 Hidf 1 wid Ml
[B Cls AR . : [B Cls
Hi B0V [=—| i sl dzOfM Is ts'ts 3
trH1Y.I él 1 ‘> o { ot b trawY.l
i
:

tdfm. 2. 1 Ofttsftsdtso Odz0 Mftth kO WsttdkOd L 59 OdzC
tr1d ftod otcORlzoOdzdz H i MIsOB' dz' L 28 ydqr WOCIBte' o

sty dz0 L HmdMmjdB odC sdakz’ e " dzy D& Pylzyd i
Isj Rdesdzse ' ydedr SfjwLOy' 2 't o dEl i 'BOYzy dtizz dzj ®a D!
odte' M jdadzw B d3fsa QO dz( ezd@ lintzdsdias)lé,'O Bots  HL SRRz 2 )

10ted S d bk odStdOdzdz ' HipdMmlsj B (fsdsikSd to
d MlsOyoO | wl , o' HiMkzlsdz' Mlis WOm' ' 9y 9 dzj SBR' Hdts’
Jemyjlsdrd 2 o dL dzOufjdzzy ¢ dT dzdie 3 dr'diflz (\@@ygs{cRdzt (1 [,
odej d d2' ftod fHtetseo jHjdzdz toj dGz3sdelslz, Istsh sy, PBEHL &K
’ Licdolz. ol ds dz@elztiztilz L Oo H Odzdz? f solststes “ Is! Mw  Mf t
fjteOy  2), w¢' Yttt Bdats ftolststedEsd, HyMEOp] 2
OCktste'Odsted BBsS b o dCtsdzOdedz’ , WwWE¢' od¢Cdzd CPpfiz? L
ttso jHj dzgdlz? wf Stydets® L § HipdMsjdk (s yYyoOmsSsets

vsO0Cdd3 yduBisted S v , hts Ldgjy dz¥', BEHJ B BOIS
L Olsted &3y * o d ¢ t5dzO dzdzv L O9 H Odzdgv SO o' WL OO
ZOotslsC 2.

[ dzZv o dC sdzOdedz? L OH OU', & dsH 'fdzjedets dH jzv € i da| @FIP dz’ «

L. 1 sMsOodzj 2O L OHOYO BEHJ od¢ 5dz0Odz0, wehts MmEk

23



HEMY G de o WOl bz, d2 § MEkOLdd? WY J tetd B igs s -
o § dzd U=ht,, HittjL jodd?2 yOMm o' HdsMdes ' dz' BOdz dz
LOHOY' © "' HJjOd dzdr Edi3se On .

IdrsHwyd L odhjodsdzOHj desets, € sytigOej e HUffririas
" odH dzj ddf ¢ B @er UOME, N, b HeiEgaEd UOHIEY
odH" dzj dzgd2 Hdzv 1 |

ltodf fmlsd d3d 2 Y Of o d ¢ 5 dzO dzdz C Y dgts® ' HMd Ml
ZOMiszq dzd &z W stc d3lz dzO 3 :

b=t ittt =t gt ot i o

HJt, - yof, &' d 30dz’ dats dzj sBr ' Hdzd2 HdzV o ¢ t5dz0dadz

o 'HjOd ddf kdse OF (o WOl sk s dztsL E tsd Gt ¢ )iad 2

bj Bsdzlsdets® ' HMJMloj Bt Cigle' lzd 7 LZAKEEAE & d S Is dz'
B dz BOd dagts dzjtsBR  Hdzd2 HdzY oS tdzOdzdzy ' HMdMisj o
o 'HjOd &R bkdise OR (o' HMEkIsdy fls: L Oted S ) .
lted twsLtesBY' dBOIJ BOIsdydes’™ BsHjdz' o ¢ 5dz0 dzdzw
ftetsyj Mz ftese jHjdedgw wt £ Y Bz fted?2 dwvis
fsdv 08 5! bk L @BfglgHs dis gz :0  $ 5 dzOdzdz’ S sy dets’ ' Hipd
L Ols &fdighSty ¢ to  te5L § SH ' dzj da LO Jj Sy sdsj dzy’ (b,giz‘lgz'q’d:s L O
|l g @ HY Sof taiddlzs; L Olsted BB E o d¢ tsdzO dzdz’ 1, I (
o' Hdstso dzj dadzv , t) ff gq )y taglAf sSH " dzj dz LO jSCMf sdzj dzy"
f OO @By, o HYifoMmedes: OC dzuj dzdz” o ' H detse dzj dac
pCdzt Yo' k' M s iswslsEd S sdzOdzdzy §* Hipd M j BOBI Mo ts
dzj M tO@o dz' fMls! gy L fy ®n@Gdzoz ddzds JoasMsC s Co
OB LY jujdd?2 MEyomdss shdOmsSss kO B &OH dOd
dzji sB R " Hdzd d@3 H dzw ftetseo j HJ dzdzv-Is jehtdz' g dk@E3s i @Az d3 fatzls@3)
oL totsB dzj dz0 skl iz, { totshmistss Yor YJteg L 9 "+
dzj M tcOQo dzad m ¥ by dzatztc;, o dz B OL O HOdzd R, E w¢'2 LO
9d¢ sdOdedzy € 5 dats”’ L tsf jteOy" 2. 1 OcOdzr dzd 2 yOfp o
LOdzjydets o' H §' dzr Cfls’ 2 ktedo Odksmls' 6fjtOoy' 2,

y' '’ by, MBtck®® OgzedztizO2 o dftesBkzoaOdz 'L odCtstedMmlsO
I wewmfls' §sSOLddSC' o jWjSkdodsmls' fwsyj
9 d ¢ ts dzO dzdzv 9 Hftseo ' Hdats® ' HiMdMmlsj dsts® ER L O

PH(tH):P (tJ 1 |—¢tH)’ Pts(tte):P(tJ 1 &tte)’ Pditd%:P(tJ 1 &tdQ s © " di3tse " tedg
Ltecdo bz f tosryjjdgdzy feisoj© §todfzfmlsd®Rd2 yom, hts esdL dz
Qh th e tad =1- Ry (ty) Reltid) Reftad 1)

JdasHwyd ‘L yY!' BEB, ©i 99030 'I!: Mw od¢ sdzOded g
ut, fdusdz o Styd 2 § HfjdMmlsjd wvy §sodddkd fjt
YoMk tsu waPlzdzy sy k& y' 2 "HMdMmisj & . wdOShj o ddadS C

g

f

o] sdelsdzd d3 St Odesdzs L O ftedf z2misddzsd?2 yOfy.

[y, H dzw tesL tecsBCd BOIsj B3OIs d ydiplz yOdgteae | dz' L tcf®

tcOH ' 5] dzj € Istcts dzded n if @fjsBdzjoL dzfp n BCHsSEfudgkBGs j B O Gilsted

RO j B3O dyde L Odzjydesfls' Hdzv L dzORtsHY j dedzy 2 Biso

Mets' ' L OHOY' LO ftedfkmisdddd?2 yofm 'L kttOnkzo Odzdz

Idte' nj dadgd y' ‘0 U 6Pde®@ yff to delsdz@ HZW difz'lsHalgdia Is'j dsaf d 120t s b d
J tojL kzdz sOIs’ Slsted 30O dets dzOMmis iz §f dzd 2 o dtcOL H dzv

ZOMmistetss o Odzdzy flo = df etOHEONO dz'L O ftedtf Efmisd 32 Y Ofy:

24



E(tdz/t1 r)zl . . ai )
P, = a (D'e (i+Dat, dz‘iT[tdz,' (i +Dt, &2,
i=0 !
+H1+aftg (i +1)t] Hi+D}, a=1g- Q pil @ 0¢p; ¢1,
i21
HEET Y &0 ybDhfsd dfs j dzfyd Odeteifllss S §tod o St da@ddz;

| =8l 4 - MEBOtedz d b dels Pt d BSS  §tod o dC 5O - 11 |
i1
" Btse ' tedz Mis! L odzj y' qif b @Gz R totg © dzdd o Clsldsted dgtsSzls o f b ;
lg-ftedf 2Misd di3d 20 dag@ ) LeOH©mdz 1\ 1 L @ ldote(d tolps-Selg fry diz ls digB digds dat:
dzj 5B R Hdzd 2cdzdg'OMi @O s daPcd 1o O ls thyd d3EAS M s
) tod S H dzs s eSS, 0 =1, dzjogtddB )s sH dzv 2 s o)\ tdldats fyls ¢
Mo " L OHOY LIQY 8 de &l Mdsdf aztr@H y O

E(tdzl..t1 & 1( Ne (i+D)(1- p)l of, Ms

P(t] ddd = a |
i=0
3[tgy (i +Dt, dfl+ Q- P gfter (+Dt Ji+D}, 0¢ pey, )

¢ dzOdzts ¢ ' Y dats tsl(stsq’d:s@dzts oqELOL HdY §' HidMmisj &d H
Elta/t, _ i
P(t) wty) = a -D'e
i=0
3ty - (+Dt, ' {L+@- Pl ulty- (+Dt, MG +D}, 0¢ pel 3)

- (+D(- Pl oty J[Q- P ul'
i!

sO " Hmdmilsj dizd tG(Jd315dzlslz:
Flah 400 ) gy L P ]
P(t-] tQttG): Iéo (_ 1) e ( 1)(1 p) th] e ; 3

St~ (+Dt, £+ Pl Wt~ (+Dt, G +D} 0¢ pel (4)

) Mdavj tets Odgdzy  Hdzw Sy dats’ § T HMd s B @K@z &
2diise " tedztsMis ‘) ro JEisdzOdzdlzt | Mots’ 7 LOHOY LO- (4
btcOR ko Odzdz a5 dzj L Odzj 3y desfls' s’ s kO W ts5tcdkdg
" Btso ' todz MdscE Bl E&ONEZ] C PG Y j Rl f 6 oditn] deddets s’ bz
ftesyd Mk ftwseojHjdedz" MitjHdy Sets B BsdzElskz L O §ted
o Ctgtlgd ©Odz ] wseslkd o §' HMdMlsj BOA

Qe tig td = QU o 5| dz Py Pro Petzly wltioty e by aidd =
[/t -1 ]
A ot B g 0o 1D
i=0 .
It 1
3(“‘93& i 4 pt gy 0 Pl Ptc) d
i=0
ety &1 i - (4D pl b bl P! dﬂ' - i , -
(a (e 1 1 [t (+D &1+ - P! dfter (+2 &1 +DD],
i=0 -
Hipy - dBBe’ tdz' Mis! LBdtedJdede? tejLlzdz s@PHIsg 3o d ¢

[t (1 +Dt J;{1+1 Pl t- (1)t /(i +2)})3

25



HiWClpRy dse ' tode Mis! L Bjtejyjdedey tojLizdz sOI' 9 9

tcj Bsdpglz, d3tse ' todz Mls! LBjtjyJdedgw tejLEdz sOIs' &8 o(d
ZOMmistetss o Odzdz? 2 o dftetsBlzo Odz .

] dfdzsg & 5B dzj dzgs  deso 2 d5OIs jfghO Isff oz j nogoadghdz’ & (1 t
tr1f ©OH BljRd ydedr o' 2M' S & JtJ Gted Ldajy' dg¥
sk 0’ o Isdkz, s o d 2 ©jOd Lso0dkd?2 bkHBMC G
@O fsyjf fosojHjdd 6] dsdstaEr ocss Sk b i)y Bz ¢
©Odg "j tseslkz. ltd Y!' sdBkz fesyjn §osojHj ddew
fsfd Hsodscts odStdOdadzy ISt 57 §' HipdMmisjd (4§ H
'  HidMmisj 8] dzOMistetss o Odzdz?y ' odf s oQdej)teal YBOEHE
o d ¢ 5 dzO dzdz’ ] Bsddsdzd s tsB'l  &syj BRlsd ket
EHEMS 5dz0dzj dzdz®, fklkdz Mls! witsets §sdvcO o B
Coydesegts tsB' “ €O (1 fted odL dzOyj dedz' tcOY"' ts5dz0Odz

[ OEPIsd ydzO0 ssHjd HBLoBdY' fsesHdlsd ¢ d €

WOClsste' o, hts Lodzj y' dzg¢ s Is! 9 dCtsdzOdgz tcOdz' M j totsB
f " HimdMmlsj &8 toj Bsdzlskz ' HidMmisj i3d dzOMistetss 9 O dzdz
JWiClkdodesmi' fEEByH j ddav gt hts HtsL o sdzd Is! 5B
Metstesyj dedzt G tosmists &8 EMisOSkzo Odedzy fted o d ¢ t5dz0 dack
sB tkdzsso Odes o desBdzwisd IsO odMmkzeOlsd oddised +
LOBJ LY jUuzoOld Yfgpwdd Hi difiaf el j MEd®dedr (1 o &d3

Jwosrtouvut ¢:

1.r J oy Ofotele tc OBO tosL 9 dIsS 2 | B tets 21d2d0R1 1y dials SufS t¢ G5’ 2O todk
UL 1z 14 uLvCTBMS di., 2006.

2.{ mdzse* Isj sted d atsfnfnlsOdztsadszde 1 C MY dzz @ Oy H tzflzdzl €

f. 0., zdhodse llik., PHAGEEOYbBHADE0T.
31@0&@135§Hqgo sfldd LOYy' ~ §06O®RstE o fdhlsj &d
sjrdziGe®bdd | . [., [ dSthl ul/l.}181" dOMEloftemf kbpdk cg

P HJMO: [ uig l10.1 .0 @57

4vh OCtse URj.tefied Is ts idafCOf! tadgts | dzj dzdzO W mMdMmilsji &30 Isj = dzd wd
tc] Bsdal@EC o R. ¢ ./,/ Mihlsjste 1 .d3i dzd HRAYR.HzIs O2 +£L.323G. Mis o O.

5. Lenkov S.V. Fomalization of process of carrying out of repair of components of 4&ditironic
equipment / S.V. Lenkov, V.V. Zubarev, R.Balimov, V.A.Protsenko /1 * M dzgd € ¢ O iy jCidSIGA® dzls G 5
Is § = dzts dztsle dzyalziste fitpd Jstg 9s @R u.20 22.

6.0 v dzts. [If PBR3OIs d ydz' s H § dz' MitcjHdz BEes ) @Isdzlskz Ml
sL Btcts' dzdzv , hs ftesosHdIls! Mw E o' 2M) Csoadnrn toj d@3gsdzls dzd -
20. 02. 14igs/. ,1 adppeo .

7.8jHjdeyjte 1.1 ., 12V dze Ol ) d@Is dogsla 9 dzstotsig W § S bOY”
Yyomilsddz tcOH' 5§ dzj CIstetsdzdzd -~ L OMtsB' &8 LBt d¥ fted fGtetse
1B. d&OELs. WlelWyw .| v v il ¢ B.iug. PA.D 4 .

8.1 kwdzts [.1]. [ JBHdC O o dL dOyJ dzdaizozVis fftdsjddgiOdats dagfsds  tdst
Motsets LOoHOddzY ftod ofdzde' HJIMOB' dz' L k¥ ydrn WOCItste’
sd af! Csets dzgOY' tsdzgOdz! desets kdz'igj temdlsuslpin ,27RPEED5. s Otc Ofn

tdyddaj dglsdz. , Htsy.d . ldhdz o) €2

26



vfs 621.3.019. 3 H. ls. dd dh de'sayfy! S(dlRwsl. ul).

RWBI mufl Ry vV oy ot ¢f r vy wyy [ 4
dhutd stvwidt crct Mg ol Ll o)t wlitrlw
LI RV OY [ LI RMWr | RGNR M

oL o) 7]
vy J1vul

v WG SHlme sH sy hddzwdad @B J L f j yJ dedzg? HBfMisse ' tedes’ sy’ d
sfMdese ftsBkzHtsoad tOyY' tdOd dts’ MdhmisjdBd Ijnd ydsct
odCstecd Mis s ke Ddg'd 2 ¢ taigdyddd Otc O dzls s9 O dz' sy’ dz€ P)L dzf o3 dz
zZOH ' 2 des s’ ftcd o' HBdBBdr W' CMtso Odzdr BB d3i dalsjOBd. ytdtea ff |
oW stc 3z dz/ LiEDoHdE dpd'H d Is' MW Hts HEpRa@skyntdf'scdzO W 2 dzC y' sdz
Ry Fdz dz2C SR f SH Saelz Bdso dzj dz' 2 €' dzyjodd3 dzOB stetsdz dz' dz' 2 d

szytse ' tPsdrOO d&ZOH ' 2 Ml , B' ‘ CIlsd

1 ¢ O fisieddt ayy dzj s ts stz jAN Y W dad ¥ 18 U5 diseeh j 5 des s d
Q Js f dztf 85,7 Is to istg Qlag(cf'ts caChpi eSS dzd U MC S5 B8 ) Eprisdze0R i

J H dzO @f@njflasfiglr L ts 0 Olefded 5 gzth f Qedefs D tc O dzls d te tsayQ diee’dts d3f dzj & fy de'
OL Olsgz@ry 2 ) desieddL o j Mislzd & Md tc ts 90 @3irdE ] dzls O - tcOMY toj HJ
jHj hedD?2 d2f & weljsdeiidded. tc s 0 O dddzD® H JSEHEINGL H Sde® dzd ¢
Is to jozitdis s tWclsdzlsy d SfdEtkdzB Y | odeS yd 2t O n ) tel] te jj Hizii dizd J¥ s d:
J WO stz dg 2 dz2" = Gt Odzd Wd dzd 2

sdzg yjorjy MmMdseO: yj dzt Q Cde@H j ¥y desfilsd, Bi jClIsT

As one of expedient ways of maintenance of an authentic estimation of reliability and on its basis of
construction of rational sygm of maintenance service in this situation it is offered to use the top and
bottom borders (the guaranteed estimations) complex indicators of reliability at the known fixed moments
of distributions of defining random variables. The formulated problem isduced to research on an
extremum of some functional on set of functions of the distribution, defined by a final set of linear
restrictions.

Keywords: random variablespaintenance servigesystem effectiveness.

Il sy sMmis® 2 dgd 2 Lic@sfip  iff tsas ¢ IsCtayfipidy Yy dzts ¢ 52 d3te® f @ Hzls G t
fteslsdodzd SO ftcdotsHdIls! HB dg tste T dzditizsinddzB® @ @ihds s @) i dz
tsB' " ECisT, pHOLHMECIsd o dzts o dsth)Is"OWf gjFelgat L d@odgdO dzezly y O fny dz'
sB' ‘{S[ls1d{ M < dzOH dz' BOGCOLtY EZdzC y' s5dzOdz! dz'C tzOnH Ofs s eizin @
94 dzd ¢ 5° ¢C' dz S sMis to' L detstc’ H dzd n J dzj d3j dzls* o (e
jdzj Sltetsdzj » Odz" ydad = ‘ G ' H tc Qadziy' Cusdedsro O ©ldzez jdgelzgt5ls *  dzcf
OH 'lsd BdB) H dets fpwsls ' CifrOMEz tsB' “ Cls' @ Istedo Odzsets B C
EOlkzs st MYl sesizCtadr Lkdise O dWJicClsde dz' f
dls' 9" H dOH' 2dsis® Of OtcOLkztcd, hHts oarnBHJIS!
fdzd o OBz hdz' 2 odzzlste' "dz' WOCItsted, o dzOfdz |
doe O s fmw ftesyijmMd HjGOHOY' | s ftse’ toh 2t
SMw ISZOMPORY jtejH KOS, w¢ Isjd@fjOskzted, otd
Istc” M dz' o3d wiheQiEwls s e d udz'  toj g 3Oy & o @ipz t8)'d dzdz
d &OMmsttst o GdRC sEBicB’ eBisH | HnsY W hgd o sdagdfs o § dzd o .
&' 5Ol o eyl bk Ot EAdEOY" dis j &zihd o dzsfls
hts ftcdotsHdIs! HS 56" teh jdadgw JWJClsdoe dzsmlis’
d ftedeotsHdlsd HB dzgifo dSthizO@dzdzp dzis O'dsiA s tBR3lIs s 6 5, ¢
otsBE®EBEKY HEts BOIjte’ Odz' ded -~ 2 ' Hsdztz afdgiiciAdigs ¢ sy Isdsq
836 d SErIVEK NI O0dk clstso dzesMis’® H sdzs sikiste &g s s (Offf)
dz2' ydzj BBz eSO IZ9Oo Odadza (U ) .
Mdzsodigsls s L Of 5B ' ¢ Odzdz" B j ) BB baf Gejddsipts W ¢ o
B

g3
g
=~ R

O ILEN >
o€,

Er o g—r o
— o &
I_&"N-I - —

—
—~
—
[

oot o
")

Q—
B Te 1180

blsdmw §°nH YOff BG2Bot iosdshEt vl Gl o g v ddlz
" dzOC Isd iy tflzg & dz3tede® datf@f sB ' G Odzdz? o9 " Hd3se . [ yd © dH

= o
2]

27



sBMzzctso o Odzdzy f so Jdzcdz® BElIsd fsBEZHtSO OdZO ISOC
fitciBzoOdkzdd"[ 1B MEB® CclstadteiPsidy HE® LOBIgE | Y
2dBRse " todz Mis! o d 4 Ode@ ®RdizgdzvB 52 59 SG S

lted dzyd h©ejtelzd f tbdp d L dzO Ugffdisod B3O dg'ddgts j oi3d sl f o) O dzdze
Hisfls s as'yts diddi ' 2 dasTnli'c OF & o Putadzy ik il dedziBlts? 5 €6 dzy j o 55
B IstsiE OB § L § gzl tp BT 620 S wlekY dzj § )G - dz@ R ° D tdasgsO ¢ d d3d
‘ss@) S W Y D dzls B dze s d 171400 deditHds Bd'ls ts O sk s o 5 H WO fyw
sHJUPBE L o' Hiksp EBdfsy] Oy dzdo 5 L dzOlsq, d&OMS' o €q ¢
{140 tOf euzsgeds [ H &ZOC, H V[ 5B WO E Sd® s} S I &z Ols O
dzj LOgmEede dylsisds’ CNOwLOCk,jtdmlsdSd, dzj sBR' Hd
fsCOLdd S o uvds@3lz', 2 dasOslsts o dL dzOIsd, hFs o yj2 ycC
CdgW st 3Oy 0 H (ks o yiditseONs ] s i 830 dO Bdss tsdijs d 3O d oddrvEs Is 1 fiyw
" fdzzy YO MEBE G8) oy O k' d& ¢ StdkhsOkkzeOlsd,
L dzOydzs dzd y Uj dzj SB R H s 5 1RIs o 0O(ckD @i dztis i Ot dyissts i dz ¢
5] &y dzO ' Hodhidbd d@ORLd Oz &3 dzj f so deslsd Of te
dZOH " 2dz' Mg 18" ‘' Cls' @

VY2 MUOdgsaiEsls O tetsdz ¢ dzW 5t 3@ 't O o fifticizdzdz®)10 'd32 o
flse stej dzdz? 2 j § Mf @EDs O ydzW s tazPimyts wilz o ff hesd dedgd Mestzly ¢
o' tosc' WdkBMISd?2 sisted BOZO HE& 1 SHYOIHECE &iffdifodzl QL@ g (
ftose desL @ @ dedg's B Rro Oz e iz CLICE 0O 2o @dgdesdgs MY J S Istc O

BO2Bklsdy 5° JCMf OOy ' Isjnd uydes® fdmisj dgd H dzw
VDo Odzj dzdz todktbg EZzY Ot bstodes’  dzj o gL dzOYj desfiyls
dzj o L dzOYj &' Mls' " L& ‘5! v o' Hiklsds Mis! OBt

totsL f Sta' aded{H OHSCsodn 94 diGdzl (WD M sseon s Mw
SHJj toy Odzdz' sy’ dets & (ogQHEED dzsiBY OntsB™ m de! sets ftetsjCls
J S ze®BOY' &0 JwOCIsdy' yYyofmlsts oaddzds O ls! MmdlskzOoy
MsOlsdmisdydedr HOdzdr s o HBsseod OBt e HEZ Bs:
2O ted ¢ dzOH, dBO' @Pylg! ME hdesg Q@ Mfdifixls j &30 OB © Isd
B ssHOB] H' Ocdesmisg 8§ @' B erofiffsdfitdrdz] deligy H jw S dn dzj
OBts fjtejHEZd3Bd HB dzg M tcOo dzsMmisj 2 OBt 9o  HABSH .

[ shddstg iz v s a3 LiPOHPBAZY ‘BlzC © § 5C OL dzd § ' o @ re'sB dzts f L
tsdzd H dzw Of to' tstodzd m ‘i3t " todz' Mded R tetsL e @UL dEE T o
sOIsdMmisd ydz0® tsy' dz€ @B g & tf ¢ tizfs dzd sdfBXiP tivd B3y dzO© B OG Ols &
dskzOoy' v oddedC O 2 ftd OdOdz' L dzOH ' 2 dzfs fitsls o d
ts Basdste t9B' H dytCodk s g Hisls dizj B O Oded = dzOMdz' HE " o .

sO0Cddz yddesdz, dO jIlsOf Or fHtetsj Clskzo Odadzgy, totsL tofs
t;s@ao[dzts, dzj HsMIsOIsdz' 5 o drn "' HAB’ CdeW stedgOY " H dzw
B' "ISisy ' RO BsMmdatso odetstel tfflsdBOd ds' Mmdhlsi d3
BIZdSBSdZJdZO u’;te;te@ s Odzd d3d 9dh4 WOCIststcOdzd .

1" H 9' teBG' HdZ MUSO®G O ddidiffap®d YLz ™ oL Zd3" ' s+ Mw Misk
9 HtsBWOY jdadg? dgjs tsB' ‘  Clsdodets ‘' Mdzkzs>yd 8 dz@fplafc) o, ts
Hisfdz HY o Odzrn deBpd (& " fesH S IssR" §jtojtetsB'Sd ' o
C'dz €' MdzO sy dzf O ¢ OL dzd & O Tfgadifgddzts B & igflacsE sty Is -
LdzOyd dzdzv  f sC OL dgd € O) L Odzj ¥ dIs! 9 ' H tolsts wWeasIi IR dz' Il
&3y stsH' © " ndz s GBtesBSCd.

1 Qo jtwddzj JtedS dzOHd YtsCOLEEI!, L ®Hdses BSE
o' " jfelrzs o dB' to fylisteo@Blei jfddRWROIsd o Lkdtseo O dzj f tso dz
dZOH ' 2dz Mis! MdMmlsj & Op sdzh tf ststsrzpid |s © tzOh & sPdisty s

A oL dz@ @@ 'dzd o ' fls! ‘L OB HIDmi@aE tim' »ilsdziiph s © ts Gded ] !
OBfts CGOkOdlstso Odzgd R ty' desC Hdzv Stdifdj CMmddn 66
ZtcORzo Odzdzv d3 Of t6' Btodets’ dzj o a 'dzO @ jddztsldplal § dz@zv da®f Is’
JWiChdodets’ MmdMmisj &sd v .

¢
s
m
Is
)
s
s

28



) SOk D6 PO dzdze 5B Bls' L &Y HO' ' W o j dzd S d 2
OMmtsala®dH 3" tgdz’ "ds™® L § 56 &2V HE{§ pdaOilf J2ylafsif'lsy dz'JR3ioE @) d .
Cd C flspr 18 M fsdjse | oL Offls @ ip2ds0 de@sO 4 lsas GO dz' IslsW  H
L judfiz i shse ' & 2666 odCstedmisOdedzy 2 § sf So dzj dac
©0Odj Ists, ZOw o dz' fls WCsEts SBRdso dj des Ml
WSy sdglze Odgdgr Isj Bdz ydets® g lsj dzq .

wijdzz ' toth BOARHEdC L §5COL ded Qlog L §iz0 o i cfteipRy Us + fifyd
%O fedikzh jdd' fesdisgPuodd ddsl § < B 5 Hd'  Hdv &
ssydsts O o M tsdslzdzlsf ge@@dE'd o dzs gl 2 Mdzsmls' ¥ Yy SHJ dz

L 20" d3s. ¥ tad U d detss B fls O af dag ) ki lodd WP dztsi ls Ols d fyls d Y dzd -

C' d Cfls’

= g o0 o

d
O
z

] (BEdvHE fsodsksd Of o' Sdts ' d¥f SeBON, (6
Weshls' WO By o dMis il d' daCHpes L dgteCn draff RIS af O o3
1.1 dfOnsS fsods’ Ofte' Stedes’ o dL dzOyj detsAnis) , ¢

F(X)=P{z <4 ( OB ts N ' Ffx)ezf (Rl 3L OH OdzO tsH dztsL dzO Yy dzts.

2. 1dfOnsS fodts Oft' Stds’ djodL dzOyj deshls’
f Ot Odj Is te O

3. I dfOHBS YOMS o tishlsOf to'Ctistertis’ Of o6 ¢ tcdg@ b dz dz

o' HisdBs ¢ dzyjoj vudimdts Ge&jyjdd, hts dzOS zOH Ob Is
tetsL f sH " dzlz.
1jtehd?2 odfOHte = dWstesOlsdo &bl 3 § @ OdeddX,t5 dzO ¢

Hesfdls! ' HEd2.
V Hisketdkz odf OHS E &OJ i BEaEaE? dGisa e BERE B By

dzj dzj GOIsdo dzs® WkdEYy' ‘v, Nt ' H{ Y HEEFEREGO

0

14LO90OY08 yd dz0 sOCE CtO2dz Misy, L OoHOdgdz" tsy' dzg€ d

U BOGOIL! A ft.OCIsdydedrn LFOY WA dedz Risdy SO digfe Oty OLUs
LOHOdd &3 HJ W' MisOIs d mlsxd (ylddac j 1= Rtc O dfff B[ BYS) S d 1 dz¥
L O9 H O tetpdzlz dz¥ o'dd© Mfigvztlf Jdad j-H Z d3ts © O R

1)) OH O zZ Ctislz'te'QCIs)1Of j 0 dzg G ! s 5@ 5 | tdots(LL clzPwWdpkiisiay 6 ¢
fjte' fsa] S s ot dasies s b O DB BGS v © dezt® dysos@sT
o ff dzd gsbp dz' ' €gd ¢ W WIOEERER 3] X JaRteY 2alf dgdse ' o

2) [ B' hOWOMEY § j teo.zo Odzdz”

3) 0 f to' 1S teldEOs to dfAuus B § EE0'tedz Bdz® S B dsts B & S s 0 2zts ¢
5B B34 3 25 sdzfn@ O &5 § dsf 3J dzbs O d3q

[Mdztse dzd 2 ALbgsCius . 5 dz@BdE @t OC s j tedL 2 ¢ Is we s

2 dzC y ' tsdzlz o Qe sty Jifilglstg aiz © Odzdz d3, o d tc O P& &g HY'W: o dz

m[l F@®)]dt +AF(T) BF(T)

“edD)= m[l F(t)]dt +DF(T) EEF(T)
KF(T)+LF(T)

;[1- FO]dt +AFT) BF(T)

HjF({)-A {dzOtctsBdzGs o HA3ts k1,68 * C s O

==

(1)

C(m)=

(2)

¢,l,4,D,s ' Lftsmis® 2dzg", hts LOdzj ¥OIls! o' HidldBz ¥Ed
UV BOIsj BOBdydz 2 Isjtste’ = dzOH ' 2 detsfls® B A I =wlzd tfd3s[¢
WizdeC y' IsdzOdzOd3d ' H WkdCy' 2 tetsLfsH' &z odr ' Hdzd R

29



L(F) =) dF(X), 1(FLF) =R 9w+ %) dR(X)... dE(X), 3)

. (X) dF(%
JFR)=g—, (4)

9. (x) dF(%)

Hig(Y) iLOHOMO WikdSy' w, GO MC' dewj dedzis d3d dgQ UzOdzdzY
Bkzlsd HdWjtkjdzy' 289 Odatst aizj ff j B t dgsy , " OB S HAMS
Syt wiLtcdolz, T OOMdR] o6 BIzHo@IKHGOAZj Istc’ o . ltedtf 2Mm¢
WiEZdzCg(X) " HEsH oM’ stsy¢d twLtedoe Iz, OBts Cklsseo' Is t
stsBlstsg(X) f SHHO' Is! MW OdzOdz' Isd ydesdzz H sMdz" H Y j dadzs .

]l 5L dZ20OWd'dis Ho O C dzOMmd W zdzS y 'FIX) dejsa f s ddlifor(d &g g ¢

pjddudd o' HYGo' Hdzs L tsHded B oqs%%How(tgdjgl,&,' CMts o O
0

LOHBO tsdz! dgv s Is! fPKE o<g " ®.detsh j dzde 3
Jied oCOLOMRIE B d&j xixXidy &is dEOUAN RO s dz0d&zd (2 .

ssyds ojtRdd dzdy d2 ¢ te Oyt ugj f J thpaze dz@ O dzdf € ¢ & ozl
‘fdzzs st WG dEsj cOdzd wls' dis) F@)Qs & LoEd oz Y ofs BfHHd'
ssyy', It ' disjcwOd uls' d&ks!' ‘MO, wC o' HEES, daj |

" dzls j ¢ tc ©dedls ‘[ drls’j GO .
Il ZH BB ttLedYHOId L OHOY' sdf k&
I(F)- sup, FI K,0BKF)- inf, Fi K, (5)
s L d&Z2ZOyo LdzO2Isd Mkzftcj Bzds OB ts * dEWdz@Rlzjdy PlS 'H t
ftso' Hds.3z € dzOMkEk
stsHd ttsLob6wL Odzdzy f sH ' BrdeBA] M iSO WO I DB Lol .

d

(1884),sfd.jduts1de’ ¢a@Odz’iMsd 2 totsL o  OeX s'0HDj 2 dz.L ¢0.¢ Odz
toj L zdz sOIs' o sdEjd2jdgt® IS [ ‘. fwi k6.5 - SIBOdE .

[ Mdzs o dz' tojLkzdz sOIsd L Oc Odz! dzj dzdzv o y! sl
[ . ptei2dzO ZH ¢ dzdp B3OdzOs Qe &7 &BP OHUILBT 6) IsO * dz. ¢ dzj
ys kitste' s dBosyddeot Is' dz ¢€d ftod HENXK. Mddz degdr BB 3

14dLOOY0O ydg dz2© 1y, LOEOdz dgO@ Isjtste’" W 2 ydMmj
sl totsB dzj dz 2O HOdzd?2 YOf dzj Hthmdl: Gods [ 2, 3

1o jtodzj Bs ko Oclkz tasd o BWMsOdzdeyit6 BYIOH Oy ' Is j (s48) da
stsdeS tojlsdg WkdeCy' sdzgOczd o Isjtste’ ' dgOH' 2 detsfpls® , w
® ' Hdztse dzj dzdav , Is§ rde’ Yydetsc ts sBMdzz ¢ s9 z9o Odadaw , YO

Cdzlsj dzfd o detsilsj 2 a 'OHBBEA 5()4)adz. B j std'ls’y jdzOH ' 2 dzs s
"  HH' dzdIsd tHdzkz tsB ZOMIs! f OtcOd3j Istc” & L ° mMots’ 8 j
Cdgh O jJCMmlstej BBOdz! dzgO@ WEkdzS y' v tetsLftsH dzk? A ) dzj f tots
rdzv ' 7 tetsL 9 6 W L Odzdzy -QfciOllf WdgndisfHih W it § d ) jlzezdzgztizts
Yy! sets o dL d&2Oyddts dzj sB - ' HdZ ‘ HisMIs Ols dz' Zdsse d

L SH' & o |FI=Ep(aFWdidis dz' 2 dzd 2 ¥k dzS ' t5dzOz.

0
v j st j.d&301 A IWBO" Mm¢ " deyd dzdz L dzOyJ dzdzv Hxdz®. o ' -

] 5L dz0Od dglzts 3 d dz " AStitae Odzd (3 EBEIRY tzbs Gdgthy @z € 6 O2 dz
S ¢ dzts’ Kdzetsy d dzd
UBH

30



0 1F) =) At 1)

HJ[E] T L O®Rd ¢ Odzdz EROdst B daf dftlets ) dzdgd 30 Mo s’ d3d G
ktsyS Okd) .

[ dztsy d dz  C tc OEHalO dzjss@issS s dz' € Mma ' K, yofEs' d&@es k
ydfmozts ssyss detfjlskk Odejud MdztF . tsB d3j 3 § dz' dz® At

1tod dz02 d3j dzh d 7 5B d3j WHBREY T  dsB dicEREMoiFdRZ, sO¢
o OHSOR Y% LkitStjdO BEZdkO Hso,jHY @O HEDzdkE B ¢
ftoj HMisOo dzj dgdg? Hdzv WES Y 2 totsL ftsH' dziz.

1 sL dz20yd d3ts

g.(x)=min{ g x 0), d x B}, g (¥=max(g(x -0),9(x ).

{ L 2Oy defg'd3ts & ChOs  * dalt © Bz a5 () (B )te B Idddz, d3) 5 Biipdiaf e’ * sk
@O Ki[ElL bsyStok] ®e&ML

inf 1(F) =& 9.(x) p() fgpr' F)=80 )R )1

Hix 0 j Shkhste wRsiERx A2 5cBO ¢ &Y BOidEEAsd B B 0 A {
IstsU¥- Vtied vy §@3OLAio O Is! MW § ¢ Mis teq teliDdi] wlatzts ¢ ) ( M
inf I(F)=1(F), st sdanglfs "5 ' da¥ ' Bz i KsMY g0 5! v ¢z

vt B9 22 ke, hse ' odW ' Bzd  (IFk Y BijKEk o)

sBYdfmdzs 9 Oo fiFY E dzO Isasty S O By, tedgfntsdzn * H dzts Hisfls Ols dz
Bdes e sydzj dz dzj o d M U(x RME@ES 'fiils jofdg@iEyls d o sMisw o3q :
Ux,R)=a(x)  (Ux, K)=g (), (6)

U(x, K) ¢ ag(x U R)2g(¥) , Hd®0sfm' 7 (7)
Avw sjttej B0 HAv djo(X B0 dsse § & 280" s o] 2 dzts d3

(1973).
sl StBzd 5o 0k0 kil IsjStejBO 2 HESo jHj&O o [ 4]
v sted 3O 2, wC s jGdeqg BROJ Issdytz) 24z, 2 Cdizgj JHGIste § ¢

tetsL f sSH ' dzlz. O dzi Hdzv 9N S edrGs dzd 820 W ikdizC 0y 820 y dzts ) dzC
HisMis Ols dzg dstse d, LoaOwWLOahd E.R Iusdd s daideilsdaddsd A
dzj o' 9o desfils j 2 Isjtstej dzsdx2 @, d&) daddvwg dzdoHipdzvds HaRs {15 ¢C OB 5 H
Esyss¢, weéhws W' CMtsoOdets dzj B dz' M jF. Hast©OF d d3tf d3jsdzlay
Bsy kzls! BEIsd btySd ttsLtedo b, OlstsySClziststefils ds smic,d ¢
JjSMstej Bzdge,  syOltss ¢ dgj y' Istf jodgizzly € & & @eTzls Glzc to
wdzsH ' Edsed ' Mdzzo Odzdzw s ' OBt " d'ts' At BERO O
SH&RO §jttjoOc0 &OMNdR MkzOBSCdn dzjtsBR ' HddR EdRse
tesLBdo O Is! v dzO@ ' H B dOMisds,2 s wigjd 1 jeoc j Hstfdtslz
jSMtej BOd &O WbkdSy' v tsLftH' dbz.

[ dz¥ Hteds'Bdg'odsdzd 2 Wk dz3Qt sdzOdedeo dzv b s ( 4) totsL ¢ dzv
CdeW C Bz 3 W ARy SRzt dzt st Mw Ke  didats ) d dzf

I " HdetsMdets L OH@X(xd 8, XYlAcieCiyZ if¢ O° dsts:

1) yd GBRififdfadtejtcods WkdSy' L MC' dzyd dadetse

2) H dzW dzd n ‘oM del(F)  (WikCdzS dpp jtsodza02 OBts dzj <"
F i K:1,(F,) =0);

3

) otded L Odzj 3 Ols! o' H fOLOR] Istc’ 9.
1 OHOYO ftts JjEMstojddfB)dy oblrdelsYy M dzOlAz L OH OY' 1
dzOMmis 2§ dets ctis Wiz ddE P ' dadsdz O dzlz :

31



1(F) ={9.(¥) -19,(¥)) dF(® =g} dR X,

0

HJrTH' 2Mdzd 2 @ O.d3j Iste

HftcOQo jHEZdO O Isj Bt iBO.

v Stej d3Odzv3 . Ists@ 15, hsB -daleWlz' &idalks ¢ B tc BHEES &' Ks dz0 dzkz
sByYdfdz 9 Oo fif E dzO IsastyS Oz dzp s BBz H dzts HsfMisOlsdz s
dz' dz' 2 dese s W(E)eF YK 5 dtOelalpd iy dz¥ oxQjo i’ dz@tste” 8 dzs 9 Oo  dzlz ¢

v sd3iz, L &z0s yd fMmdzOB ¢’ dzj 5B~ ' H dz Edssod * deW ' O3
MW stcdszdz® 9 Olsd o' HYf s Hdz MzO&S tz' 2dzgzthB - W B deS y Iz htz®

l dmMdzse @Cdd3 yddzesdz, BHdzdd3 'L 9o O dzd o@HO yj IsEOf* " daC
dzZOH " 2 dztsmIs tcjLijtcotsoOdzdrn MdMisjdz Htcd o HEsB]A
odL &2Oyodzr dzd= odfOHSCtsoadr o jdzdydd ° L dzO R tsH Y j dadz
~nOOCIsjtedL 28 Is dzOH " 2 dz' Mmlis! sO¢dn mMdMmisj 3. 1 d¢
" Mdzz ® Odzdz?  Istsyded » Gt Odzdzydz 2ddzddz’ 2 W] d2C ' sSHADEB B9 S
Ho tsfMis ts tc ts dzdz’ sy’ dzS d Ctsd3f dzj € fmdzed n fsCOLdd& " o
oS¢ stedmlssolze sy MW HdzW o dL dzZOyYd dedzv f OOy ste’* 9 U

Jwsrtooout ¢

1f s jdzd Ikjrddyd MEBets B Mdzkz Y d 9/0dad.wl . dsipdsij i3 digy Jofta, B
[ . R. (1 JLddCts0),5H .6 HQPEPHSY 9iis 1. piikfdly gdy2) fife.©

2stejHjdyjte 1.1 ., It~ [.1., stscfaulzdz ] .dese fiIsd
MlsOdzz JtedmMistets’ o S‘anJQBaBGB ftodL dzOyj dzdzv L O o' HME
ZzOkz S o dn fcOy! 1" 2m Csasets ' demisdlszlsz sd oMt CsEt
ZJjoyjidgC.0. RIOPY6..T.. -82.7

31 dhdz efpr €2 lTtil .}, |, stfrjimggrdzygif sdd3' L Oy* w fJte" sHJ
sBMdzzetsolzo Odzdz?y MdMmilsj d3 L f syofmtse s dZzOH dzd h C s ' Mlss

o' Hdztso dzs 9 Oz g Tz & B dAOEZ L sodn fteOy! ' 2M! CcotcEt ' dz
Edz o tefmd'ls justc Ofigd)d . iz 9 R @DAB & 50-55.

Aulss2Cma01fjsBatHddBs] d HBMisObtyds] L wdsscazs) j MmO
ZO0 ¢ d&zOMMj twOMYytej H jidk99INL.Tk/ -78.d8 jtodzj sdC O.

tdydder jodzls: H.Is. dz., HBY. Jldhdg o €2 1. 1.

32



vy s 68389231 H. Is. da.r,tctpjtef=td’ .dz ¢ . |
(Lvecf+ 9" oM CO  tsdz
H.-t3. dz. , | dIslBW . ¢. ¢ .
(s W L dS€d dzOf " 9 Ote. ' d3. 1.
H. Is. dz.[," dfStdsmy bwd L)
H.-W35. detesiWi 0" ~( JoLw." d3gd &2 w. w. [
C.RB.tasyj dzC @ dlvs. 'S JBJH' O

fuwstdrfrsuvtfrrw sr1reftr 10 JuorJlw 1010 fov
Jwese?s {11 w ARJwWf?1 {4 18 fuvuvldr1C

1 O jHJ dg oL zdz sOIsd OdzOdz' L Iz, Hsmdz HY jd@ BO tetsi
ZOf " oftcse " Hdzd S 5o d n GOLtsadn HOIsydS$ ' o zO thdetso ’
@B R Odz ydedrm ojdzduyddz od¢ stedMmils Odz dzd IsC s sH ' B dz' Cted fi
HOBYdSd tojOdz Liksls! Mw L odSttedMmlsOdadz” dz " Otc lzts desOdats f ts 1
slsted BOdzdzy RO BOIsjte® Odz' 9, "7 o dkOMisdoatMmls' IO § OtOC
B Elsy BEIsd 9dStstedMmisOdz WwWE¢ Hdzw o' 2f)! CSoatsEets, SO

Szt ytseo ' dimlziss Pdzj C stetsdede’ M demsted, deOdesdBOIs t6° Odzd ,

1o jHjdkdidsOlsr 0OdzOdzdL O, dMfdjHse Odzd2  ©OL ¢
ojdzduyddz d (okzzfteseotsHdd(tso' n cOLtearn HOIydStses dzO
HOlYdC o Bj R Odd uj MS da ojdzdudd dhfsd Lt Odz dz
l sk f o sHddCSo " B C df Ot ®dzif L meOdshy ) Jdhfsd Lo Oded j
Ctoj Bdzdw. 1 OQotHwWlkimw Ijndsdkscdd §odzyjdd® dOdsdkols
HOydStse d&O dR Gmdsej. [Oddrj HOYdSd &sckls BT Is!
CtcOYHOEMS sets  tod d3j dzj dad W .

sdzs yjoroP: Mg Ctetst dzj Stetsdady j Mg defster , dzOdes BOIs j ted

Results of the analysis, researches and workings out of gauges of mechanical sizes and semi
conductor gas gauges on a basis of nanomaterials are resulted. For realisation of gauges of mechanical
sizes threadlike crystals of silicon are used. Sexonductor gas gauges are realised with layer use
nanopores silicon. Technologies of reception of nanomaterials, their properties and parametres of gauges
on their basis are directed. The given gauges t&nused as for the military man, and civil application.

Keywords: microelectronic sensor controls, nanomaterial, gas gauges.

I Ml 2! Cs00 Isjrdzd' SO HEXY] NodHE Lo do O

9 ‘s
fso  Istcw dz' dets ' o' = odH" o, LoaOwWLtsC IsO € tsdf

0
sjrndg SO fsMmls' 2des OHOf sk’ Is! MW o ' Hf e HdzsMHBEB. M
stsyjdz tcOL dso O twtcLtesBCO LOBJjLYJyk' CtcOh L OF
sB Stetsdzd . 1 ygd dz ‘ Cdey jdej o st 2des h2C O Is!
Hodcekdz @, HOIYydS¢' o ' JdzjCbtetsdg €d Hdzv §ddOn j o
dzj 5B~ " Hdzd B3 M &WdEOH tsolgfjdffdz’'BSl2dH +° JtedMmMistets” 9. 1 tsilste
CtedIsdydese w¢ 9o o' 2Mm! C0 5Bz, so¢ ® ydo ' dz' «
sltsykzs ysegts MjtcjHsadh o ofdzdeo " © dzO dz BETS. 4

BOMded HOddr HdzW LOBjLYjyjdedew 7 " delsjdzj ClszOdz
M demMtstc’ @ dzj sBr ' Hdzs o dCtstcdMmistsolzo Olsd detsea’ BEOIsJ te
B

wWCO odSttedmlstsalz’ Isi fmw Eud hj ' dzls @R @ dZdkdd js d3iz
ftoetsf sdzlz’ dzts o Zdz' ¢ Odz' dg' BOIsj te* Odzd WL dyds

Mizlsls® ats S tcOM j dzd dg] . § Opted@ABir Isttc O ¢3¢ ¢ P L1z h s daj
Btsy dzd 9 sMls EHMEC sdzOdzé 9 O dzdzw HOIsyde¢ "' o dzO0 dzs fp dzts ¢
COtH d dzO dz! dz' o' h jdedew ftotsBdzj d&3d Milsé tdzgsdedzi € b DG gy
HOIsyde¢ ' o, dzj 4 Ols &z hdzwrolk o d¢ tsted Mls Odadzw dzts ©
WkdeC y' sdzOdz! dgdr dBEOIsj o' Odz' o .

33



] HOdz 2 tctsB Sls dzOo sH W Is! fw tod L zdz' @2 & H
B Ctotsjdzj Slstetsdzdzdn HOIYdS @ W' Lrdudedm o dzdudds (s
ttWHEZ cOLBoadAn HOYdS' & dz0 GMdzse ' dzOdetsdzOIsj o' Odz
o' 2! Cso" 2, 1OC ' Ek ydeo ' d dzdm G Od&zkzL w7

1  OlydSd o3j mn Odzgoydifimydlst® Isj ff dzse d A

1.1. 1 dlsStsf SH-SBidz' W CC tg@ridsjCalzdOdp H dzv H O yYqd¢ ' o

[ dzw  tsy' de€d sy dzdo sfyls’ Mlsotstej dedeaw 6 L stej L dfy
hJtesCtsets " dasjtcoOdzz Isj 3f j Okt dzO wMmdetse ' dzdls ¢
Hisfdz' Hy jdedzy B OB EYdgE dS SttdmlsOdz o, L OSCt'
' Ldzdn BOB]t' Qdsboydd 3 jdzj di3jdelsd (BORS ), dO w¢
' CesCiedhsOdd, odesbsodvddi! L ' doOk O fisOd

1dBBR" Hdz fls! Hsizstwo jide » Isg @cOCIsjtedmisdS 1 s
ftozydzdn jdzj Bj dels@Or L' MbsOd , LEkzdse dzj dz0 Isd s,
jdzj Bj dzZlsOR CsdmlstekzSy" 2, q’GtslstsadZsz,d:, fjtejoOyd
o' H Htokyddn jdzj o3j detfi B¢ seatffitg o Ol s dp  tsB dzC
fOo'LtstcjLdmMlsdodesets jJWJCls of dzd o Isj ted3’ ydats’ HJ W
LOCt' fdzjdedm 2O ftwkydednm Jjodzj dgj delsOR L MsOdz , Mmls
ZO0 & CtwsStdMmlsOd, BEHj¢ oBCARHQIs ds OCC 'H jBiSaais Ozl

stedmlsOdzd Hdzw HEtsMdz HYjdz " HBdEOddMm! kOSdN
o' HfS9 ' HOMO wW¢ H' jdzjSlktedydessBz, ®HOG dzj C BEEOdz{ d
f OOz sted HBMdzZ HYEZo Odzdle 1 s Si dOo jHjdes o IsOB dz

v OB dzd yvw 1
] OtcOB3j Isted HisMdz HY ko Odedrn dedlsCtsftsH'  Bdegdrm S tedmls
étirzgzgustsdzuéjdzlstg(lqlstsdsqg Ry Ry U SET G g
LicoL ' BBBET M3 irso [ Bl Md M 1
- < 10 [ B &zOMls 3] Is O
Si:B1 11 ¥o 0,0055 0,006 0,870 f et Hdsls:
Si:B2 7 1088 0,008 0,009 1012 |[ jsOdzj o O B
. 1 sBdzdL Iz ]
Si:B3 5,5%10 0,095 0,011 1,375 ) 5Odz) o 15¢ 1S
y T a8 l sBdzd L Iz ]
Si:B4 31 ¥o 0,013 0,0135 2,865 | . J dzj C It v d
Si:B5 81 Yo 0,020 0,025 4015 | " jdzj Clsted yd
v OB dzd yvw 2

1 20y dzdzv " Is Hig ' tsepdg®y ‘S, LOCte' fdzjdzedr d2O ' HE
Isj B j eOlskzte
[ Ot vj i jweOzKLO, K

f' HS dzO

4,2 10 20 77 300
[ R 3,87f10|3,8%10/-3,8F10/-3,8F10[/-1,5F10
Gzt d3' dz-4, 4P 10 |4, 4F10/-4, 4F 104, 4F 210|217 F0
seOty |4, 7710 (4, 7T10|4, 77104, 7F120|2,6T10

34



[HdBe  MdzO HjWBstedzOYy' v fRlgdffieS B I£AGc didEs OoiMsaeias O s !
<111> Mottt 8 OdzO M L O [MY Jj 4yt @ dptstdzw P EzOH P Gl ts
HiWtstedidzo Odzd (MsdMEBdRE yd tstefmisOd) o k< 1dzAi>tcw 36
LOCte" f dzj dzdzw L ©9 3Hits fdB@Rtst ‘s C dZk@QH C OR L Odzs 3" dg' 8, ¢
1 9ddzdOdzs LOoaHWwWEd to' Ldzedy' SBBJW' y' “dzls’ 9 Isjteds
f " HCEZOHSd L O "7 trnbBdsH)Y jddtHBis) Bfs] ZBISEtctf O® d
Ozt B dz' “ 90 '  HCEOHSH LOBjLY jUyltufY seik®ElctiOgEE Is

1 © tsfr]dztsa' fteso jJHjdedr HBMdzZ HY jdg toBL tosB dzj dzts
HOIYdS' & di3jnOdz ydedn o j dzd uydde Az@ f s ) dztf 86’0 y jdzj HE s
dSMstcj BOdz! dzegdr Edso On ( Ste' G| dzdz Isj &3 j tOlskzted,
ykzlsdzd e dn Jd dzj d3d dzls * o fnd dg'ddptizdzj el O dzd'F d ] s -~ S OCHs
CaomMdudesets 0 ListejLdMisdodese s Wi SClskrn e jsdze sy
(HJWSdOye "a,disdaCuirf dzd ) Hdzv N def5C BRSO HE O OL tedzilz
odnrn' Hdd A3 fnchdzOdztsdz, Hs 100 d3l. 1 ' H yofm -bdfistcd il
Csdzyj delsteOy"® ‘'8 BBtekz fsBdZdLEZ 1 [T H dztg j vk figfls:d ondzfts
JWiClk fted cjdz' " oadr Isj B jtcOkzteOr, d&sy dzO L dzOydz
dzdL ! Sdr Isj B jcOkzteOR, ftetslsj ’: odnrn' Hdd?2 Mmdac
nOteOCIsj :

1.2. 1 Obyds¢d IdmSélkz dO thmdse' 1 s St ddz’ ©

[MC' a2 ¢d twiLdesay) disj dusgtey L dMlststed  §5° Hdky !
ojddsd? CtjW' y' ' dals IsjdzL syklsdzdoe smils”' , odMmMsCkz
hJetsC sl H‘OIIOLtsdz Lst311,jt;sOlslth Y d HiSL o tsdzd dzts
®BJ =~ Odz” yded = o j dzd ydadelz(, H jIsidseCdyOy " to iy Cztdpafj dzdzv ) . W €
' Ldzad 2 cOdzkz418l.57 Ijod2 $d [ 8

[ BLEdY dzgj B o wECsMis' (odS Ol osdmsSsls) & j 5Ok

l Sl B j cOktcdd 5HOBYHES dicsH{C ke &zOfMls j 2 dzse
Qo ' OW'tddls ydzts™ 0 a @fg Odzlz fMise sStcj dada” Ykzlsdzd o ts¢
o dMcCsls) i j cObkicdsdts HOLYJSO lsdms k.

tdh. JdmMsCelsj kfjwOlskedd?2 HOYJS Isd

[MC dz ¢ LB dd Isjd.ctejLdhnsstd &0 f)ds:

Hts +450...500eu, odHzfEHADD adf tsdgdi® | HA I)de dzd = RO Is
odcetlssodzj dgdz? oy dedr Jdzjd3gidzls' ®©¢ HOIYdqseo 34
LOBJ LY Jykze Odzd tctsB tsls Iz HOIsyds¢ O LO IIOCdn Is j o3t .
Htsfpdz' vy J dz LOf totstf sdetso Odzts s odglg’ tdiplisfss of dejd3te  Is d fi
Me dzsf tcd f 5° ‘ Medzsyj a3 dzlsd Hdzw L OCtc' ff dzj degdzv Isj dz
ftokydzedms Jodzjd3j dzls' © odBtcOdzs C B9 Osod?2 M dzOes 2 9)
sut =(6HEPO°Gte®H 1 ' H YO Ok CEo@BYr ®BoKEEs T @Y I
wCO HBBtKG] oLO" &3H' ° L MC dzts 3. -h & 27 diad dzts & '6 - H TddO alz
Medzs hdiesCts oaditsdMmMissolz’ Is! MW o Jjdzj Slstesdedz’ 2 f to

35



[ d&zv L OC te" § dzj dzdzw
Me dztsf tod fls 2L usSult Cclig®Hl BozdL ' C d &3
42P10°ctc®E H' Of OL sde' Isj B jtcObkzts
MC dzsf e f s  fMisOdatso dls 8+570ewu.
MEzsf tdlfe®20te L BddL! Sd&d sut
O tolzy j da LOBj LY juyuddzs MmilsOB

]l totsL tetsB dzj dzd n
CodzmisteZSCH®BE , tOL Yy § oz dzd 2
CodmstlzS Yy ° odetlstse dzv dzd i)! L
jdzj Bj dzelsd 2tsets CtdflstekzS Yy
1 jtoj o OcLusdistslsijediz! dets™ CtsdefistelzC y'
Cdgh g2 LM 2fpdes f s W L B dats
lsj doL SBSHEDRY L Odzdh Os 5! fw

it sL tctsB dzj dz tc' L dz' BsHIW " COy"
dd' ¥ 9 Odedz?y f kzdz' MOY' 2 IbdMmSk
j 3B tc O dzd , sO¢" HOYydSd sy dzO
dr' Hdzsets MG dzOdzz HOLYJS O o' H

60

oz

)
&
)

50 -

40 -
e
'S 30 -
«©
o]

A W N

20 A

10 ~

0 T T T
0 0,5 1 15 2

P, a3

tdm. 2. JtOHE® 9 Odz' dg'
Is j st j tc ORMMmte - +PA34 ; - +318Y ; - +3200

Isj dzL stej L dMistste’ o
H
9 t

HESL 9

odMmMtsC BIsj B j tOIs kztcdzd
J dzj Bj dzls Isj deL SABSH zdzv
Cso Otlz.
L6 Hdzko Odzd !
BLkdzts
totsL d3°

dzj L &3° dzded d3d .

GOL " 9
o MisOdetso dzt 9 Ols d
sdMm¢ & dz® dtc dofy.L dAf.

dzO totdpvy dzd n
Ctoj dzdz" ©
+20ed HT
Csted Mlis © dzdzw
dzd dzts bk dzd ¢ dzlz |
Mmis+ tetsBBlIsd H
HOIsyd¢ On

S Ul
H
Id
[
&z

[ dzv L OB J |

By M
sj, hts
My tcd 2 BO* Yt

d igGdints € B i5§ Bl 3O
74 Qo " Oy" ?

tc' 9

ToEO&sd tdMBE S O dRERE]

[Mdzso dz §OwORjIsted wwoLesBdj ddn odMlslsj &3 jt
sOBd&zdy' 3.
v OB dzd yvw 3

] OtOlsigcd o dMsSslsj i3 j cObkzcdesets HOLYJS O Isdmskz
1 OL9a O f OtcOd3j Istelz vydMmdzse §j L dzOyJ dzd
[ OfOLtsdz esBsydnm IsdmS'[oa" v 071 O 1H® 00 . .
[ OfOLBdz esBsYydn Isj i3 j|]i60. .. +350ewu
I dr " Hdzd2 MMdedeOdz (oBgite|40. .. 60 sl
Upgqow?2 1 (fted 20e4)
v BYQlsztodzd 2 Stsj W' y' ' dels|[&i0, 2 %WAGtOH
] ZOMdzO0 yOMssls®O HOYydSO10. . .40 Sy
i sLd3 cd HOIsydes O:
H' Od3g Iste M o 2 3O Ytsd dz' 3,819 B
H' Odgjdsidgsis O 9114 &K

2110 oA

36



zv H' OcdzsMiIsdSd Hodcekdz o o dakisdeG " dz djic RO L & tis dzf
Ygso dmSlkz L trdsHY jddvd3 t6°' Hddets¥, hts HESL 9
74
g4

o
=0

&-Wﬂ

tcOlkzted Blstsykzr ysets MjtcjHtsoadh © Hs ~ +800¢ewu

Ctetsj dzj SIstetsdzdz dzOf ' o fteso ' HdzdSts9' CGOLSO ' H
1. 1 d¢ tsted fils O dadz? dz0 dzts ff HAOd fi) Is tf dotis © 'S HodpdffdaS o6 d = +
ge¢' .

HjdzO0 tLtesBSCO dOf " oaftctseo HddSSoadm GOLt
ndesdzse " ‘8 HdW Hjlsj Clskzo Odzdd, dits fAB-L5 dz) H s
“ 2 ded ? f ' HR " H ftotse j Hj detd fls ootdza otcOdpdg’ Sty
kzClskzte L OClkdodzedddd h OtOdBd dzOdesiistelz g
POtg] didis 20 (S stcdmMistsoz' kdz' COdz? dz@ j dzj Slstot
OGOlststsB " Yywe ytsets BZOIsjtc' Odzizls izt s z dz s ‘0 D«
9" Hded & ' 9, wg LOf et sSdztso Odz Hdzw o d ¢ ts°
w CtedMsOdz ydets® MlstekzSIskztees 0 0Ycdgl], dzdE SO
f" Hfr]q’dqusq’ OHMtsteB Y ' 2dz f & jeBdzi o 7 H'lz
mMddz dzO0 L 3" dzO f ts9 | ten dz tc' L dzd d&3d tSBGtSB

Co G)dzlstsats sBdRjYJddr MstezClEzteOR (LB

dz fnlsdatsfnls;? Wislstsdze d3' &MYy j deydism el s d
) 1f|EIﬂ$|SIS:|§‘ CletfsHig Jstc v ® B G SZOKEZSO OL |
o dL dzO Is; dztsdztsG T, wWCO dyd BRlsd fMkzd mdass
sdzseg' ‘8 ; 6) dsyddetsmls' Mmlsestcj dzd®y C ‘st O ts
dzd € dzts s ' ; 7) odiBstcdMmlssolzo Odzdz? HJC " dz CBBR 6
Bdz' Mils! , Mstckzds * Is. .

1 O)ydzdo O ftetsBdzj BO L Ofilstsiikzo Odkzdz® dzd ts 5 d Mds jsiglisO B §
s ilsdudzd 3d ° Jdzj Stedyded 3 ~ Otc O figg ‘tolsfdpjsdg'O.Bd ¢ tf d
stsyzs yd &3 c[BBRPEEzY ' HI MK ¢ dzj dzdzy  Mls OB dzr dzd & dz¥ 3
~nOttOCIsjtedMmisde o] LOftosf sdeso Odz' HIWE' dBilstsH(]
VA 8 " HfOdz [29,30], w¢' {fteoddede BREZISd HBMIOLdy

1 @z yj dz2' M deftstc da’ BjrOdz LB LoadyO2des fso0WL
fstedmissdBz h O’ LOoHWESd OHMBtBe Odzd 5 Bsdzj § 2 d&zO

T
O]
ﬁhﬂgmm
s )
%)
®

TR0 G
B IS A
RS U GFOm

S0 0RO oI,
- e 3w orm

9

G n
W
&

B O0==—F @O - @ g
g8

'*CRUTII_U{Q—-S'IDQ_:‘C%QE'U)
m-]] o T WQ—@F&QGSW

fted CwdzHj dzlhOy" ~’ GOLE o BtOR. msyO iflilsdyds d
od@lE yklsdde' Mis: ' &Osk! ojddSk kjstjldydz L 01
g[teq’dzOHG): syud odHdets B3 N Jdad 5 o' Hdztsh jdzdz® HIS
OB s RBdzs Mls * .

fr1 Mmidhctd do shdss' {(stdhstsces Ctj dd ¥
o C c uOBud 9 ' HlsoStes 0 Odz' fMls' , &BOd&d2 ¢ flsjtejL df,
fslstejBlz Is: iMw Hdzv X do dzj dzdav . [Bydzdets IOCtsy
Ctjddz' ¥ LORdMdzdds h Otesds, hts ' GodoOBddo dds H dzv
B0 shdkss' f(stedhmsscts Ctojdd ¥ *° ftdoOBddotss W
Bsdzj Sdzd dz20 wsLoddkls' 2 o jtenidd fstedhmsses ¢
ftseo j ton dz

[ dzw U‘Hadhjdzdzw Ykzlsdzd o sfyls HOIYydS¢ & L @Bfftctsy s
fstcdmistsets Ctcj dzgdz’ ¢ , dzts o ° JWiClsd o ItcOdmf stols"
Cdelsj oW j2Mdddizdd h OO fstedmistsets St dgds’ ¥ . 1 J dzd
fstcdmMistsdzlz ¢ toj dzgdz’ ° SO sy dzde ' fyls: L dzO ydzts’ d3ts H
HotsdY * " HdgwIsd yklsdazde Mis: Ek st odgvwdzdz L' L oo
Ld&scz Msotstedlsd cOLyklsdzde' MbtekzSlskzted dzOo " Is! L
fteOye s Is! dgO JWJSCls' L d3 ded * BY-PePdelgdzdm m OEEODIS j e
CijlbjtosmMstck btw@®d MisRjAs Ot j di3de” 2 @ #dBJlsOdzj o O fdz' ©9C 0O
Csdels OC sz, wed2 Mmkeotstes ' fslsj dy Odzt dgd?2 BOtd' to,
o &zOMisdotsMmlsj 2 (stodmsses h Owlz. 1 OoaHWwWCd yYYeassElz dz

37



LdB3jdzh 2 st mMw ., sto' d@3 tsets, 1SOC' HOLYyded by kls! B
(LO teOrRkzdesC L3 dad H' jdzj Slstcedydets'™ ftetsded C detsfyls’®
9" HBEZo O' Is! Mw dzOo ' Is* " H d3jlsOdzj o A fodd torCdi LAED HOM
L BBjlsOdzjodds fsCtedlslswdg * HdWEL' 5 {ftstcOn.

] Oy dzd o ts8 ftctsB dzj dBis b Clstclz Stcj BO BRdAt L
fj dzj Clsdo desfls sO® MmilsOB "' dz dztsfyls nOteOCIsjtcdMmisd ¢
2O tew &3¢ ' o o dte’ h j dzdzv ts toddfhls Oiflzdzs B dﬁJtSZJSBU‘tSL D dBdd dz§ D Is
BjlsOdzjodr jdzjClstetsH' o SIO o Guctedndsa - fr]J‘@ftg;tS@@:Eq‘s‘&%dﬁ
ddzi SlstesHd dzO2yoOMmls' "j odStstedmistso zs Is! l]’OdzOH‘Q

S

teJ L zdz! SO’ ttsLtesBdzj d2' o dMmMtsC tsYqlziscdefro "o oy ooy
o Bz @A, H{H.S, SO ' dzgh R otHdzj o Mdzdr ®wsdzj Skd. [ Bd
HOydG¢' ' &« ‘ Ctdzlstetsdz? odBkzrtsotsets aOLk ©® hORLOR,
HsdBOM dz' 7 fftedd3' h j dadg 7, Csdzstesd? O kistsdz’ dzfdzg R
LOBtZHAzs ¥ ydr 0OGj dzls’ 9.

i 5L tofsBjdEg] ddsOkEfcs o Iz § © tizdefn Is 56 tH dEWte jfdpde’ 56 OL S[4% = M

25, 31,37 . 1 @ xidRd) & dzts dzizd Ovpd? @xdzt v € otf dzd & O Is z0 o
fsted Mistse s5° oizte fiptisde’ Wwd dalgO ) dziztc @B fds if 620z Jogta. . dzO 1y dias o dz’
f OcOdRj Isted "N Ot &9 ftedfissets Ctoj dzgde' ¥ o dtetsh jdzgdrm |
stso h d dzO, s t@ud fips tiEfiffs L fic s®lszjj Maz ez E 51 2 of Bdzdpilsscts h C
HisL 8 tsdgtic d 3O Is o 2% ts jcdtfidp’lsdzOf QP eed i3 § Otc OB Istc O3], W ¢
LOMistsmizeo Odzdz" O W c®L b af ffdj djolfBiNdg & fj@dPL' o .

ABtodizo Odadz?  h Otelz  ff 3 tdof[f) IsGedEtisH dEStERzd3dis 6 © o dzj dzdz' a:
Ctoj gdAS i s, k2 odmMslts Codzyj dzstctsed@detodslz € sLimgzfsds’'d d
80%HF) , o HBEZOO' Is! MW Wstcedizzo Odzdz" § stcdMmlssets € toj dic
HS n' &3 ydedrm tj OCy" 2:

Si+4HF +4e" - SiF,+4H* -j dzj Sltetsn ' &3 ydzd2(1)e * HE b

SiIF,+2HF - H,SIF, .~ « 3" ydzO tj O y' wv. 2)
s s depSIH) MdzOBC st CdMmzslstse, wWCO HdMtsy' &' o
H,SiF, U H*+HSIF U 2H* +SIR” 3)
ddzOdz' L tej OCy" dzZpts Y Bl ‘te,n d 5 € 6 iE BRckrs t8 diplsiz® ©

Ctej dgdz' & o tGhdeso desdzz o dL d&ZOYyO' Is! MW HoBBO W OCIKt
1) feByiifigmMisOeoC¢d 'tsdz 9 Witttk o BdEZOMIS! tj OFC

(WOCItste ftso' WLOdzd?2 L jdzjShtetsdz' ssdz * tojyddstsdy O
2) dzOw o dz' Mlise BtsB " dz! dzgd s desft T e L OQwWHE L dl

Ctoj sz ®C Istste,d Af s KFE@HEOC Isj tcd Misd S O3 Ctoj didz' 5 ) .

l detslsso dzj dgdz?y M Otc' o . zfOdda(d Mfs st @) I jzdA 6 j d3dz’
hdzw R tsds OdesH desets jdzj Slstetsn® d3' ydetsets  Istc Qo dzj dzdaw
tetsL yddz®  d&zOo d ¢ s4HB’ ¢ djnsksdss{dziz 4B %t ‘da £ IsHedstE " jdgtadg'
Cd fedr] CIlstc®F sdDmdH csyPlprH zo Odzdz o S dzs yO' B ) 8
Csds' 66 B ststets flap@fipls i  dzaded 2 § OMdo dzd 2 § dzj SO tels@C L C
HY j 6] dzs  Indstshif@id.ls o dzts o s G isBQ dzj 6 slisds 0 dzv dztizPy L L QS C
Ctoj dgdz’ v , HdzW tsH @ets fol i glztg ndedgiz diglis  dzd H Y O L oldstéc@sasddz da
Mtttz sHOH ) 26 @& GYR] &S HitsisH s o OC Bdsds o
ffgdz Hizw Yd iRzodC & d' OBts 9 ' dzgj telsdzsdzz GRS G SH oz
CsdzlsOC skz.

1 zdzd o d ¢ tsted iyl Ga'fyls Yeezif dgdz’'L® of dIstsdBB3d d3 S stetsdz 10
355 0 dpSady. W stcdiszo Odzdzr f stedMmisda h Ot ® L L OH Odzd d3
MjtecPHdEsL B} tctc Stptistel o BOWRO f OtcOdi3j Istc’ 8 | dzi € Bigs § tdedz’
Mtz Blz)s e QO dedzv , € O] UAsde®y ' C d Mdzsls d dof lsjedzjdikls to
Bz dzff, 5, 30dA/ s YO IstcOa 2P fz@l IS5z - o  dzd dz. H g igel’ HiS ‘oL dBdk
slted BOdz' " Oted | tstsc iy Hasts © tc HdZR'SE0 ' dedk GH6E 42 O

38



BLkzdzts { sSfOafQdasH Hsalg'dy Hxlﬁﬂﬂjzw” fzw MlsOB " dz' L Oy" °’ W
fstcdmMisses) Hugj (Bezen® HEzj § HEBCdMdzj dedg?v tslsted B3O dzd =
Bsyj BRI LtesBdzj dts w¢ szc;glstelsﬁ‘ BBy tegz§ Bic s As'OE'
sCdMmdzj dzdzv ftetsoasHdIs! fMw L oS tstedMmisOdadzy o3 4 dzj €
OdzsH zo Odzdzy 3 o ' dahjxfdg' wujddg] CHStagshpt-gla@BEqizzys d P Otc' 9 s
Ctojd3dz' 85 ftod Isj-BYOLue)Olsdz tcOIs GzEGW | tc* Cdgndzyf els B Ot d§
GtsHddz] .

1 5o j t-Qiariz0 dztsfii) oS to ] dzdz’ ¥, MW @ d3s B@f@id daf ~y dtdzO - dac
smdztsls,”" HL j e Oz dAz0 dzts 6f tydf dsQatizgalz = SH ftesyd Mk Jjdzj€Cls
Istc O dztsidzizts * & B d Mistse s  Ctoj dzdz' ® L d3' dz®¢ “Llg2] fgatsicss * H
Yl etz dzOMmlskzy ded v & | ©CH & ey dzilzo 56 5. [ Mdzts 9 dz' f Ot O
Ctejdgdz" 6, hts oaditstedmlssolzels! Mwv {toed W sclsfmd.dzdz |

L
t
"
t

v OB d4 yvw
) OOkjlsted hOk' & fotedmstet i) dgd ¥
tdnddd Jdzj st s idsBmazBdzdzy "
: Ctod d3qmr8i) (
} Bidifsd 2 i . &Al cdk | Cw % t . fo.
1, 5, 30 80 1-115

vtse h ¢gak®, h, |3804,2810
[ Odgj st 5tg 2- 10

1l stedfls' Mis! , |50 74

1 5COL dzd$ L O 1.65 1,95
- ddzj Clsted yds

f ot ded Sa Mmls: |00

[ Sz dedz h o dHC M’ sk h@mr Hisdie iyl g dsz ¢ @,
hodHCBMis' teflsk o' H (O0LOdR k' 8 jdjSlkesr' & yda
10 tdfm. 3 dOojHid’ J<CMYJted i3dedzls G de'tedf i Isus@ degy Ridety gtz
s tc O o dzjizezdzts ‘¢ Hz dgdfytf dzlz d3iz .

d . MEM

I = T L]
L N e Y N = = R
| 1 | | 1

[

o 4 8 12 16 20

t dfp. 3. 1odz;>1dz:fn|sf stso h d dzd f tstdf 1 lsdgdy Isfirds Oto Iz
d3¢ / Alegl=30d3¢ / M d3

I Edts o fls O diso iz WEsfipletzs § iz’ o €% jfE dipl B et s MY § G661
¢ kidpsdez sz U o] LS Eiste s Rt &'y

39



22 1l detslstso dzj dzdgw CGOLtsadn HOIYydS " o Mz 3" Mmded -
Isj ndesdzse ' ' ¢
1l 2dzO L tesBdZj d&ZO ' t6j Odz' L s9o OdzO CtsdemlstelzC y' w

] 15 dz@D ) dABrp@O@c O ¢ Idrstdodz "0y BstD'dzj dzj 2R 8§ {f tots o] HEBLYCIs st ) L
C Ols OdsOSdsfdipdflzdz | C Bdgas HYf O HEOBIRESL dIs* o /R s/ JANd25131,33WO0

3.1 wCtsfls® H' jdzj Isted&® odhHbwdfs@uz?2 h OOt stod fi
fstodsiglstc j d3dz’ ¢ Blzo wslsted d30dzd 2 J dzj € Is to 5 | Uzt i jdatfd s to (
vstsoh ddzO " Ot 9 ff stod Mik@f 5 s ¥ o gty ds@uddrGpidfdzO YO s 1 o3
l sted MBOLBEPZO o wv" Of OO AOdEWEOs L Gj Iste” . o j L] H &
dzi YO0’ @ OL sdz' 9o oL 2zGP s B H Halg, dzaff tc ® € BisigEstics vy @  OL
1" fdzv Wistedsiz o OdzdzY  {ftftstctsfefpsHsdEdsdsfud) téig fidals s dithaizp dzdz
ftosls shyEfikz z3'cho2000Q° 80% Ar ftod 450 HAzy (oY cdsd
et W' Lduydzda SO Rs O3 QUEE & o RN @ dz®misy 2Istse h d dats
dzds dzOdzts fpd dzd mw zO ftso jton dg® sCdMmdzj dese s  § sted Ml
totsL § d dzg iEghvis O df lsialz oCRd B Iz daOls tc d d3fOosApdz ' d Higs @ H ydf tza@zs o
f OdzOHCut) R & Of tzd2WOHP Pd B k tzd dAdp@lz' d Hifs Ty G@zdzadi" Otc ' o
f OdzOH " 83 " [ VO H o tsodB i QORI Sf S B s BsHdW " € s¢
sgdz’ ydrsd®Otctso z o Odzda0 Is jIsafiz-O siiggds| Qg B dz' Wst8 @Hde.ls z dzd

Wstedzgso Odz'd Jjiis@dz § kB 8§ §f tcso ' H dzd $ CuPd OB jstc gt o3 P
j dzj C@dgasHB3d3 Z H' OdZj Iste*

D

2)

3)

4

tdf. 4. uwnjBObdydzj LBEOY jddz" §sfd Hise dzsfls”
GOLBYklsdzdes dr [ 1&MOnsithtd'izZEOC Az dz2O L oBstetslsdzsr Mlis
f zOMmisd detbic B2 o Odedz” M Otolz f ts-toEfifn® f detizy § & P& &5 dztS etz
Bj Is CRirzd ( S 5 BICHRIGNOYR); 4 51 OH 3 Al €tzdzls OCtsB 1ot " 150 dzdz?  {f dzC
@20 BCtjd® cOLBYklsdds' jdzj di3jdzsd (HOYydsSd)

fsCOLOdO ftsMmdz' Hise dz' Mis: sfmdeso dzgd »  Isj = dats
G(Eulzlsdzﬁarﬂr]lstslzglslzte 1 jteh d2 fcas@dpdfrdzis HOtias 830 'dz' W & 5 ¢

B' v R' & ydgs' BB S S igdH zadz00 &isdglzy  toffst
f zOodC tso tf’ lsgmoﬁfrq’dztslb MY ' 4:80 WHdasilzj’ de@nstcd Mistsets St
(ftesydm 2){ o QPikstinfolzf Y fady@pE Ols Odz’ s ydzs OFC lod o dzq .
Pd QessBilds 1GofPd WO/ Pd. y@tstetgtpgsfitf M OH Y b dgdzv Mk Bsdzls OC Is* o
Ud ted L e f ¥ s f tetsyjfm o ¢ dz€ M QO Mes d i) Bl ts'Cute j 3’
LBBtC Z 2o wXtdtesf ff tSlsde" B ez § sl g dode itz = f J toj lso tstek o
HOls Yoz oed € thitsDigdsi D@ dz@-C P dzChikz@ Ezde® e '3’ MdzO L S 6
s[f1 bjodsdasc' s,

40



1 tod od¢tsted Mmis Odzdz’ BOGCOIstsh Otctse d n dZzOoff " o ff s’
C stids L d Is GagPakly OVOs/Pdj dzj S IstctsH ORYts dze ] dpfifQls tstc © tsfdzts o dzd -
wed2 L dzf st v fted OHMmBEBY' ~ [odH ddg p dih lEis@ 'R’
Bz e OdPEMO o EFORMAYISEO dz! dzs(WIE tedf G Cipd RO dz! dzd 2 dz
CV)StodBecj Odz dad-MistblpClskzte L Pdzj s dzdefm MlsOdz' o dzO
l ' HB®BE, hs d&OS Md GO ke dizQlz ‘dlsiz MEL te ts dskOmitzl ddsi
jdzj Sltetsdzdzd rv s CxiEslks o f OHSC EZ, Isjrdesdzse" W o deBlsts
BOGCOL&rOtctz®f " oftetso " Hdzgd S sodnmn fMbtckzCIskte o d dzdzO
ckmisdded jdzj Sltetsdzdedr fls Odzb B O ddr@ to s 820 dzdlsyj' - dzts tizls &
Ctej B3z’ * o dn ' dalsj dLtediedi’ Lafdjny 2T fedz fids d de@ A eyt j 2 fy
B Gz  BdEBOd® d ¢ s ls ts eQiz jtdzdizl dzd-MIstczC Iskzte d .

C¢ Bzt fsCOL GBE)d HYj A AISEOBse © d&zOf " 9 ftetso
C Ol Odz djdagjdedlstictsH OB L § OdzOH " ¥ L ' LLdatrFAsdCsy) e &5 i) ls |
‘ C s dffusuPd{dgO® i ‘L@ ) sAcdedydzOMis'd o Bfipls HisL 0 sdzv © "W tstoc L
HOIYydS" o Hdzw t' Ldedr y' dzj 2:

1. 1 O Olstsh Otets o O " oaftoctso ' Hdzd € tso Pd h iPlctOiEls Iz t
oo dads * Isj B jtcOlskztcO® W Edpe ydz@sdidzio OqARA s "tada
d dzdz’ Bfjdsdod® d Weftc Hjlsj Slssted odlssS o L hoadHC(
1 OcOlstsh Otetse " 2O ' 9 ff tetso ' RAUEFE L O ddiqls teiF% ldskiz to ¢
dz' fmls "Lislsjteds OHMBB Y' -100 ppm 5B dzOfgls ‘' H s dzf 15
dimstsozo Olsd '~ A7 HUY delzts dzds topazis 3l sH 'dz®f O L tsets Is
1 O Olstsh Otetse * dzOff ' o quPdCots dgtfcdiLCadzd d IsjtedzS Clsldtaats
jdze yklsdzde* fls ' fMlsOB ' dz dz' Mmlis: ftod dadL
Olkzte©) , hts HEtsL & sdzW* odCBcdhesELdBI8d o't

GiBjLyjud 2 Os&smnY 6 .

Meso dzgd dzd Ot OBy stcO R cOLtsoadma HOIYdE o Y
iSIsdoedz Mmis: ‘ fsolststes 9 Odg' Mls . b dzOdz" L fd ¢
OCIsjted Mitghydze dzv YO gL bisdz§ of JESBstEf C Iszte dzO- tsdats
dzH j &zl Olstste' 8 L IstsdzC d dsd WOGRdRgd fif st ity Iniis i @5 & @yj sz

OPdMmg" MmisteifBlzty. mOtOCHy) todedf2 dzQ@B" k' v wC
fsdzseo ddzad L dzOyj dedz? ' dflairdhdsd o5 ZOdgf Y @Az te Sz ‘h aaf@ €
OHMmtsteBY"' . 10 dz Mg, G tes ts I Ryis o i Caithug Odadats to dzd d3d  J dzg €k
9 COL k¥ s 2O ftetsyj MHHEMSYO®QUz" Is fiRdiy C s | ©§ 2z
ftotsded C dzj dzdz? Olstsd3' 9 o tsH dzls O d B 16 O dzdfsy ¢ § tote[ts Lo HS' HAf s
hodHSCB' PHioOByg<e o. WO/ f PHIEEEC sz tc, Btsdzj € z dzd
OHMBteB 8 Is! Mw WRY CdzQlf]lsyjdasOro L O d@BsSH ' 8 Is! L dzd d3q
Bsdj BBEz "$' (k]SO o §stwdmise® €dgjadsms -2 (gdzb f
MistezCIskzted. Aj 9C0LE' dBLWY;, LOFfEHy jdiaf o s®@Jdts
Bsdzj C HDdEsls COs ls! ftse' d dz' M j o ftste’ o dSHE® L
fso jRBE dzl ' JjlsOfd odftetsplzo Grees dzB ¥ dz§ | Bl js& @l ate ' 1§ to

l tjLiEkzd kO ydr HBfMdz' HY jREIs OL € &0l ds CuPB dztf e3d -
WOJ/Pd j dzj ClstotsH Ok BEdzd totsLtesBdzjdz ' odetlte dzj
fl' eCsotsHjd §COLOdd?2 d2O tdf. 5.

vlso Stoj dzdz? O 5O tz® ik O IsSits 0" § GEBd] s OGO O
sfdzts o fsted M togts § WCOF dgdpyies Bz L Ofmistsmizeo Odzdz BOG
MstekClskte L hOktsd dOds] stedmlstsc Bd' ¢ ) ke = CuPd dEdatisfo
OBRIWO; j dzj SIstcsH OB (fr1 € tsdzie3] datied I3t t )O tc© figgzts ¢ dedzds ff
otsHdzj o3 MIsCdr. ¢OL " &9 * * dsdz' Mls!

[
)
2
dzj
¢ s
3
H
o5
B
{
| dz
te

41



tdfm. 5. lttsktlsdf cOLBotsets HOLYJSCO HdW ¢
H' Of OL sdz' C-4@RAppnizlstc Oy’ 2 1

] j dzd ud dzOL d3'dgil ‘Mls v HteH f teogp SBlSE OB L aslststs ]t s B
COLBOdROd L OO, © ddzjedEiCAsdsd] ¥ ls 50 k| d WA tc Qfdig ds O dic
@& Mdse ' dOftodkrhl wHAlSE € @[ ZhoBBE) daPigksty dsts
Ctoj Bz . [Mdeso dz Gx@uwDe3] s dzts b 565 B8 dzth '

v OB dzd yw 5
~dz' yf O Od3j sted G OLBoaBEB Mj defstedzse s OdzOdz' L C

1 C

U ndz ydz f OtcORJ Isted : 12 H»S H>O
[ Of OLtsdz o3 tc¥ 9 Odz, sSE6d 0 107 07 10 10-90 %
| tOdzd YdzO sk dzd o ' fls ¢ 1-53 10° 1-5310° |10
v B jwOlskicdzO ykls@&ds ' fl20°10 20° 10 20°10
 sayddzO L 6' Hdzz,@aiPdz! desc (1l

[AtsdzsH Y jdzdz" HOLydg¢ o fso ' lstow

Vdiso d WlkdsC y' tsdzkz o Odzdzw dzj f J toj tco dzj

t 5L Eigd 80R100R45

1 Oftelzc O Wckal dzj dzdzv 9-12/220

[ OCid B3O dz' dzd 2 fMlsdd\z s ¥ d § 100

[ Offdzj B " Jd@ihtgo d 2  @ud@dsdxz{ d 300/0,1

[ OdzdfAed Miste’ 2 ftodL dzOYj dzd? Hw to6j° MisgOa o
L' $dr € cdyfiizlsmPy ' R Qo Csdzdh df MjjHssdh .

esL tetse @zj defiBtedzd 2 GPdj thsesls A fedMstess hdase OdzO
) dmdsss | @jdgguist o e tswdOd il U dadf deBts e Hatfo o

MistczC szted " jJagg €A d § §f tctso * H dzd & LOdZJ)inS‘ 9" H sB
HjlsjSlkk s Mmw, o cOLBo " 2 MmMkzd

] OL50d0Od L Olstste &' MisdIs! H@lSl{CfQ GOL E odd&
mMf Oy’ ts® IzH mMdcdzOdz' o HOIyYyd¢ O, CodzlstctsdzH,S 92 BG 15
OlsdsmMW jto© dz2O Mo ' IsdzsH " sHdc®BEz ' dHdCOLte” ° fjtej

ZO 1s wWC OdzOdzsetsoad? MdedzOdz dzOf telzc d .

1 OMistsMkze Odzdz?y G OL soadr MJj dmstcdzdr OdZOdZ' L Olststc’ o

-toj Mc®YlssS' 9 o Old@sMW jtok otHdz] a3 MisCdn
OsdismMW j cdes Bz IsdMC k;

-odd3 to¥ o Odzdgw dzq’LJQq’ HSSH degfJ dkis telfia Isxz' & 5 Hsdpsd3t 'j to (¢
OBts 9 GOLtsoadnm Mk hOR " dzjtelsdzdr cOL " o K "19d fifScdd
(10380 iz tels. fMmils. ) .

1 d frydats euClsdo. s tc j dats Obyd<¢d HJWBtedROY' ’ ' sdm¢
ISJd31]’4trs®lslztfadzc[n|300|2l545&6®7di‘ss Is@4 H2z2w 4,2 s 9 Hftso "+

42



ZOdzsMistezS sztets o odzq IsQ tf df f) ls O dlie * oL cAdpatszoffry ISiSaifdgvidzj Hofs  dQJ t
Bj lsO'dzj dzj Slsted S, o c:o[: ftotswodw ' st W ¢ &zOfd yded 2

{ sLicsBdzj dz HBOpwdSEj SdMBBteOB] O thdsse ' 1 s &
ykzlsdzde ' Mis! Hts odds ts 9 Odesets  OtcOusj istlztfrn  W3DdzO d3't
tejydBOR, ftdHOId Hov wtetlsd o jCMlstj BOd ded A
Mdd2 d wEOcde sdg fsdzv Istshts) .

10 sfdtseGe<Bs %in = 0,05) L fdsskdd tfstetsd O
O Hoyddatsys 15 3d3, daOE dzff ' elz® zBH WO, Ofigdy adifs teld dzts
fj dzMtste® HbW HdAsYOMdses osddi tes o Odzdzy Isj Bl j tOIs |
120 vtsydz Mis! odd to¥ o Odedzy OB Mtsdzs Isdats’  Is jidk j .6 O
0,1 g, wdzj ey’ B Gz kst MpeEmBed?2 Hs of dzdelz L tso dz
Cy'" ‘s HB 14 vudz
Ctsted Mistso £s@ed( A1 s= SO, 03), dzjetsoOdzdn St ' o
Bz sfiveOE .G, B00dEIsdssd O 3 0ith >y ddis,
Istso dzj dets yYklsdzdvd § dz§j Bjshklsizs yOfdheses o dd tos 9 (
dy’ Ibj&fjtcOlskzte o * dzlsj tB5@dB' st ' HwE| dp digfls!  Isgjc
sdzé sdzts’ s j B j eOlkzted MsOdsesdls: 0,3 s, O Isjt
, 6Td'0 | Of st s dzis o tOdatpdztE) | wftc wBSSs] M ¢ dzOdz' &  fj daf
‘dels j Gtotse Odzd R MR j oB.

l tetso j Hj dz' tesLtcsBC O IsO HtsfMdz' HY J dedg? datse ' Isdz' -
sfdtse* cOLByksddodns [1 O [r1 Mdimls i@ sido &zPEkC
jdzj CltetsH ' o IsjORdf t¥tg d frplsoiptst udz s dzd o B HE o tSHdzj o &'
GOL '2pCH{ H,S, HLOIsO " dz. ). J1Oydzdod B wMseddo siilsw &kd
oS tstedMlsOdzdz?y RsHIW ' CsoOdzdrn OdzsflstezC skztetso Odzd
B Lsfstedmisdn) ;L (d8)S tofiplg diZ) i dz'tefiplsiadzts s s [ [1  Is] » datsdzts
L tesBdlsd dztse j ¢ sdz dedgw kZdz' § Odz dzd 7, o dMmts¢
63 Cetsj dzj Cbesdadedn G OLBoadR HObUS' o

stc' 5 s, tetsLtesBdj 0 jWjiCldodO Ijndsdkse"
OB J Ll]’oeuﬂziicfz"‘ts OHMBteB y' 2 dats’ f dzsh ', SHdztste" H dzts i
dmesé ybklsdzd o sfmls" SO o HlsoBsteE 9 Odetsmls GOL so dn
steW sdztsg ' ‘ Mk jd& tstodmistsiils’® Sizddas Misip B Cdts et
StoiENOdf o jdzj Cltesn' &3 ydesdBlz Istc Oo dzffifedz’ § d (oA dz
zfls d dzd Odzs H dzts 6 15 fiyls tc &z ditefry dp'j wig' @ ipfz S IS s P upef st § s ls
ZOdtsistezC sktctso Odzd r f stedfmisdm " Ot © o L Odzj 3 detsfyls

t sL tetsB dzj dz' dats o ‘O dizts | dz] € lststs dzdz' GOL o HOIsyd¢
Mistolz ¢ Is tzO ) P o ' i deg UYzj - OBHIE Pdztso " Hdzd S ([fr1) Mmls
fstedmistsets Ctojdgdz ¥, wW¢' * HEX] uykbdadeoddhkd HEB ot
¢ OL Q,:CH4(H_28‘ HIS)

Q=g or

Jwsrtovut ¢:
1. L. Backer. Influence of IR sensor technology on the military and civil defense. //
http:www.ph3k.com/sensors.html.

2. Military nanotechnology i how worried should we be? I
http:www.nanowerk.com/spotlight/stopid<db.php.
3. o. gy ddz telz, w. B . [ Ottdo W d@3tse O, .1, sklsttOC tso ,

nOKLOCIjtedisdSd B CtosCtodfisOd o Ctojdd & ftod Sto' 56
B Cteshdmlsj d3dz2009s j 7 dudzsidn .4’

4. rweydd &2 ¢. [., YOacofr.dds.0,0 IO asdzs o fig/zdsfc20 w. 1 . A
Mj dhste o dj mOd udedr ojddudd Ha" ddL! Cdh Isj @] LOlE
jdzj Shtetsdz CO SO o Cit@BOB.H s izdd35 Is j .-.dz1sdz1sG .

5. ez ddeddz ¢. ¢. [ Otso W d3s0 0. , R 09 ditsptrSd@dz’ R
ftcj sBtcOL 59 Ols j dzd HOSdZJ dzqvesc;:utztstiztsgowzr Z‘f >¢dfsmiz$fr]t3ﬂ$lizﬂ1gtsb0(
Of f Otc ®@BOAAG J .6(72).1 C. 30-32,

43



6.r sy dizdelz , [ Otc! wdlidso © R. R., sklstcOCtse ¢. 1o j) Ood
dzdlsj o dH dz R Cted mls Odzazts o Ctcj d3dadsVy - eztiztzts cagde € d = G ts gziiglf (2
Lodzg € Istetsdzdzts 2 1 20081 © @(@6ls izGs26-30.

7. Druzhinin A., Lavitska E., Maryamova |., Oszwaldowski M., Berus T., Kunert H. Studies of
piezoresistance amdezomagnetoresistance in Si whiskers at cryogenic temperatures. Cryst. Res.iTechnol.
vol.37,Nr.23.1 20021 p.243257.

8. I.Maryamova A.Druzhinin, E.Lavitska |.Gortynska Y.Yatzuk Low-temperatre semiconductor
mechanicakensors. Sensors and Actuatd/ol. A85, 2000, pp.15357.

9.0.0.1 oz d, dzd.dzOtc! W dfd ostlz Is tc (RCItSlo Qo dzts o[ Caf@L sy detsMmisd Mts
o' MsSCsykomlsoadisj dzv dz' = ' iLBtejLdMmisdoe dzr ~ Md dzlhstets o
Isd &3t j ksOfs @ sy @I jddg2§05i 71 . R

10. . . rtkydd dz } W. sEsE@LHy Bsawd,l . [} Oo dzso ! §
fj deitste® d3j R Ode ydedrn oj dzdyudde Hdzw Isj s jeOlskzted to' HS
BsHjd' =~ 5217 10wWeC0O - 20040806533i3d).H 04.08.2004

11. 9. . [ ez ddz' wz, | .w. BOo z®asi)'Wizfs®.O, vy zlsdzd o d 2 J dzj
oJdzduyddz Hdzv twsBBIsd fHtd Isj @B jtcOlskztc’ B S 00Oz
fOlsj dzs dz0O C stcdIpBIPYv LBEDOJj 2 ~ul20050@B3M87 o' H 29.06. 2

2. r1twkydd dz ¢. [} QOdzCldch0.9[O. du judzL, SHOIYdS HJdzOB Yy
VLEtcO dzd AT 480&4° 10 LO LOveCE®E "i2AM01021039 o' H 14.

13. ez ddzd dz [ Ptcdpv R, POoR(ISME OB ZIgtc OCIS, 0] OPzS 5o . 5 .

l sz tctso sHdzd S tso T § M4 dzmster a3zt O pzd wBH B LS tc d frplsjOddzfiast dz
L CMiste] B3O dz! dff A € tebisfafthdsg 23dzO0 W 9ilCj3B8.dzd ¢ © 2001

14. 10dStseo 5. [ ., rtceyxddzg d2 ¢. [ ., [ OwdvdBsoO w. b.
©23103. J1svd "3 LO LOwelCtss ~ 95062 852 9©'H 19.06.95

15. A.Druzhinin, E.Lavitska, |.Maryamova. Medical pressure sensors on the basis of silicon
microcrystals and SOI layers. Sensors and Actuai®®,(1999), 41519.

16.0.0.1 oz ez df Mistects oG [ @ls o d,i0deC sz 2 ydéetsce s W 2 dz€ y d 5 dz0O dz
HOIyYydS¢ HOodgfjjdm@Iskzde’ Is 20 sMmdztso jSIGE d | Y '~ elzts ROEEY sSBS O C
Of §f Otc XBUBIEG j .6 ( BLD.) -2B.4

17. r ez ddzddz ¢ . ¢ . [OboadjdSts w.f., lz2yd¢ d. [ .
Vded o j BT OG dzO Td s dsO -f § ted o3 oL josthcke’y/ choRe jsdglipdetieloo"s o @ dzcf
Lodzg € Is te ts dzdzts 2 2006] "t S(tcBREH8@. |

181 ey delzdglz , mtseo jteSCts S. [ ., 1E2YydS ¢. [ . [ dseC Odz
dmmdzj Hiseo Oded W C sdzmls tc z/&s | ¢ Halzadlts& Y30 Ilej o O dzlgb tolz  tc 59 O dzc
Of § Otc @BABItE B(75).1 C.17-19.

19. GorbanyukT.l., Evtukh A.A., Litovchenko V.G, SolnsevV.S., Pakhlov E.M. Poroussilicon
microstructureandcompositioncharacterizatiomlependingon the formationconditions // Thin Solid Films.-

2006- V.495- P.134138.

2000. ¢. EColknm sOcOdtsoady, €¢. 1. [QEwitsas Is.Cds.4( todsids]
Ldzj CSlstetsdzs dzd dzjy Myd dzlsdz' = MuBEEREGCO ME Cdzdiig] B¢ § & J S3uzg &
sjrded €O  tsdziz ff tot=z50. tAHOdze C 82880 2 0 0 6 .

21. | steB Odzs ¢ v .Juftisp Yl stz = ] .04 .9,. , 4 Sdzdzy paH Mo Y, :
otsHdzl &3 MisCdr dBsdzj SEdz 9 BOGCOILth Ocsoadr MstekzCIskztcO
ATLdEO ' R' d3F2006:9 | e E® Is' dzO

22. GorbanyukT.l., Evtukh A.A., LitovchenkoV.G., Solntsew .S. Nanoporoussilicon dopedby Cu
for gassensingapplications// PhysicaE.- 2007 V.38- P.211-214.

23. T. Gorbanyuk A. Evtukh V. Litovchenkq V. Solntsev Modified MIS-structure based on
nanoporous silicon with enhanced sensitivity to the hydragetaining gased/ Phys. Stat. Sol. (¢)2008.-

V.5(12).- P.36553657.

24. Solntsev V., Litovchenko V., Gorbanyuk T., Evtukh lafluence of HS and H adsorption on
characteristics of MIS structures with Si porous layeGemiconductor Physics, Quam Electronics &
Optoelectronics- 2008- V.11, #4- P. 381384.

25.V.S. Solntsey T.l. GorbanyukV.G. Litovchenkqg A.A. Evtukh MIS gas sensors based on porous
silicon with Pd and W@Pd electrodes! Thin Solid Films: 2009- V.517- P. 6202 6205.

26. Loni A., Simons A.J., Calcott P.D.J., Newey J.P., Cox T.l., Canham L.T. Relationship between
storage media and blue photoluminescence for oxidized porous silicon. // Appl.Phy39%it. V.71 .- P.

107.

44



27. MartinPalma R.J., PereRigueirom J., GueeroLemus R., Moreno J.D., Martindauart J.M.
Ageing of aluminum electrical contacts to porous silicon. // J. Appl.Ph9988: V.85~ P. 583.

28. Skryshevsky V.A., Laugier A., Litvinenko S.V., Strikha V.I. Towards a stable porous silicon
layers for silcon solar cells. // Proc. 2nd World Conference and Exhibition on Photovoltaic Solar Energy
Conversion, Wien, Austria, 1998, p.161614.

29. Chen H., Hou X., Zhang F., Yu M., Wang X. Passivation of porous silicon by wet thermal
oxidation. // J. Appl.Phys1996: V.79 P. 3282.

30. Skryshevsky V.A. Photoluminescence of inhomogeneous porous silicon at gas adsorption. //
Appl.Surf.Sci- 2000- V.157- P. 145150.

31. Litovchenko V.G., Gorbanyuk T.1., Solntsev V.S., Evtukh A.A. Mechanism of hydrogen, oxygen
and humidity sensing by Cu/Pagbrous silicorsilicon structures. /Appl. Surf. Sci- V.234- P. 262267.

32. Litovchenko V., Evtukh A. Vacuum Nanoelectronics In Handbook of Semiconductor
Nanostructuresand Nanodevices/.3. Spintronics and Nanoelectroni&dited by A.A. Balandin and K.L.
Wang, American Scientific Publishers, Los Angeles. 2006, p2B33

33. LitovchenkoV.G., GorbanyuKT.l., EfremovA.A., Evtukh A.A., SchipanskD., GergintschewZ.,
KornetskyP. Study of co-adsorptionand atomic transportphenomenan the agedthin Pd layers // Phys
Low-Dimens. Struct.1999- 5-6.- P.117144.,

34. LitovchenkoV.G., GorbanyukT.l., Efremov A.A., Evtukh A.A., Vasylyev M.A., Bondarchuk
A.V. Influence of hydrogenadsorptionon conductivity of ultrathin Pd films // Phys Low-Dim. Struct-
2001-V.3/4- P.77-86.

35. LitovchenkoV.G., GorbanyukT.l., Efremov A.A., Evtukh A.A., SchipanskiD. Investigationof
MIS gas sensitivestructureswith Pd and PdCu metal layers Sensorsand Actuators A.-1999: Vol.74-
P.233-236.

36. Jdtsoyj dzS s 1. ., | s dzy § o wfldy ,B | 9oodssiAasals s §
O " oftetseo " Hdzd S sotsets COLtsoatsEts H @ds\ydHIsDS 7 8blz Is dad  ts @ 'ts da
mMjtwfdw 2007.

I d 4 oytg' deL.

45



vrs 681.518.5 C. Is. dar d tefigo délus.

rdtetse .(4l.ws 1
C. lo.kd2. fzsl(.] ws

sted rnls O Jwgl.

R Twol 1 JHURY"

c ccCcC

N N N N

wl{ ¢t mwy1 rRE 1 r/v\r 1
dprof L1 L1l 1t

VMOl odte' "k ls! MY LOHOYO 5 detist eBBMY] &'  @@RO&
ftodmistetss Hdzw ftotsojHjdedz H' Ocdzatsfylskzo Oczgdzr SO o dwe

(i sdzj dels £ o 2M)! Ccotsslz o] Bodds sk Bwe Odz .
sy Yytse ' Ofp@ts Ose d2 fdmiste' 2, H' Ocdshisdyudd &sHj d .

w
{

) MisOIls* j tcjh O sfpw LOHOYO {52 teoHOd GecodztEshiplEdy e 5@
OzOdzsc ts9 SG 5 Emlstets?2 Mise O H dzw ftotso j HJ dzad W HdOG dzts fiy
tCOH st dzj Cstetsdzdzsets S s sdzj dzlsO o o B2 ME o Bdy toj d3tsdals dats

sdzs yjorj MmMzsco ©: OdkOzsetsoat] EkfmMstes2Mmlsots, HJOG dzsml

In this article we solve the noblem by developing hierarchical diagnostic model analog device for
detecting and diagnosing faulty radio component in a military body repair.
Keywords: the analogue device, diagnostic model.

) sMisOdzso € O IL' QodatOodpdgvdzdzy 6 OH ' 5§ dzjidslsds Halb®ts ' s Gl O
wo W' fMeBEG* MS &ZOH ddiRdzOst A dz' oy dades Sy jend s s Ol
] BsdElsl OOscsods ftodfstes’ o (601) k& o' 2f' Csod
yofmkz L 02 RO fsh ¢ dzgj MftcOo desets tcOH ' ©§ jLd R 'Isdeds dz
dzj M tcOo dzets ¢ ts1 Higfpls, 00 8§ @ dzj sB R ' Hdas’ HdzWi € ts plalk s dzlsidz

ftcOYJjLHOIdsMI' ' Hicj @I dzls 50 OdztwsdE d@iF yls @zts 23is 6 ©Hz0 Azl
fted tjBsds’ odstOyd’ ls! Mv dzO® H' O dzts fls kroddzdz”
f tcfpa j dada” ftesyj Hizted H' O¢ detsfls z o O dzdz™ dzj 5B R " H dats
H' Ocdzgsfisko Odzdz® 5O §fMd Hse dz' Mis! o dS s5dzOdedzy | o
sBO' Ckkz H' Ocdetsflskzo Odgdg® wo dzw' fBE® 28BEE H' OCC
{5 tG'L i Y6 dsilsdyds’ BsHj d OOdse s sets
H‘OGdzisfnlsIzaOdZdZW SO odweo dzj dzdzv dzj MftcOo detsets (s I
cS sBO' CIlsqd H' OG dztsfisze Odzda tesLGcdzv" HOE Is! Mw |
tGOH‘BJdZJQIsthSdzdzq’ , LDt C dn e Brodptsipdads ! Mw Isdf tso
fMezeBdsSd  wedn o' Hikld' odizlste’ N dz HyJtej O fq
Cdgls j cteOdz dz' MR j &3 .
1'd2" nded &3q HOdzq’d3q’ Hew fseBbkutsead H' Ocdsfhisduy
H' OC dzsflsz o leZdA? § s taslz@s W bk dzS y' SdzOdz' &z0 5O tod dzy«
ejydid tesBlsd, L dOyjdd' fOOdkjlstt' o jdj Bj dls' o,
Hisf Zmisdds’ L dzOyj dedz? odn' HdegdR * on' Hdedn of dzdo ' o
[B )y jidetz®Missmso 2’ Is! MW  twdsh) s @ 60 dzts ¢ SPHLEs B E s 1
tesL Gz HOB Is! MW tSHdded yde' o Hdssead Jjdzj d3jdzls’™ @ o [
[Mdzse dzO YOfgE Pdr. yOMmMisddzk OO dEsctso dn ftodMistets
HdOd ydts®s Mdmisj ks ([ ra) L HbMi e dad@d A«
fodmistets’ HE@S a2 SiOs o RsH' @ SO osdhitH ' o. ltod ftse
dzd M cOo dzsets jdzj d3j dgls© dzf 8B~ " Hdzs L dzOIsd L dzOyJ dack
9 JiG8HOS ©BO' Clk, Odj ' o Stodstesd i ksyso,
v 0C dds WHjdemd, Hdzs §sBEHEeOd kOCE W' Ocdshisdud
©j OC Y H' Ocdzgsfmlsk’' Bsets ©BO' SO » Cmdistesd dad R
[ dzw te' N J dzdaw H' Oc detsfis d ydzd -~ L OH Oy fts odL
(6OH' 5] dzj S Is tots dadats ¢ delz S Iis'dsif s daj HAs D) Olf G Y SO R ' Y dzlz

46



sklsd Mis! ' ©OLR' ydes' H' Ocddshisduds’  wsHj A f
BOIsj BOIsdyuded s sHjdzj?2 Coydesets to ad" HJSCBEf L
T gOn ' UdsEs §' HRGBHE GBI ®ROd Y eh Bk t&icmyb O'HI§ C igw
okLdd. [ Od odLd&OUO ! MW §jkodddzd &Ols  &OlsdydC

L dzOyj dzdz? H' OcdzsMmlsdyudzscts § OwO®Rj sl d&zO o d=r SH
oo BSHOR odL dzOUj ded B W 2@ Nyt SaapPurzea] | dz ®lhl kg i s dad
GO 5! NS ZOHdk MitekSkkziok, fososHdldmy dOfMsky
te
2

" " Hfs9 ' HO' Hiclkzc sd3lz ‘9 dg¥ Hy SRR sLdy' . I " H
fJteiHOOdzt dedm W Ed2S Yy o dL deOdul0* Hizlets & [ [* dAN tsxedBOUS
LdzgOyj dedz? 1 dz2O orntSHOR SO oadrtsHOR odL dzOyj dedrm W

szC kY d Mis! f jed® dezdpsdzy [H] SIsdBf sL dy' = -dst® tddesszd:s
¢ &zOH OB Is! H' Ocdetsfisd ydzz d3tsH § dz! 0O dz0 dzts G 5 OHIESE S
WizdeS y' sdzOdz! detsG s okLdzO tBO6' CIskz. cShts sBO6 " ClIs
Hy St sLdy' Ww ftosotsHdIs! MW i Hisy dedfldj] dfj ‘dalsd oL, s dr Ct8 tsL hfiy
"  HolkzL dzd dedy ytsets tc' o dgv .

sO0Cddz yddesdz, tMmlsOdedz' 2 ' 9 j dz B gE BRI s8Iy dz, fr
lets to' o dav Hy SR sLdy’ s @ 5 H 'ls@¢ dZtsdg'isdf A dzdfer o dEs®
H' Ocdetsmisd ydzz dBsH j dz2 OdOdzsetsotsets sBO' CIsO L ¢ dzd

5O0Cdd yddsd, ' Otn' ydzd H' Ocdsfisdydz BSHJ C
LOf dmOlsd (1):

Y () =y(t) 8{y21(t) CY22(1) C...C Y25 ()} 8 ...8 {y a1 () C Y2 () G ...C yag (D)} =

S g
=y(t)8 8yow(t)8...8 8Ygh, 1)
w=1 h=1

Hyy®)TL OcOdz dzO BOIsj dZOIsd ydzO BtsH j dz2 [ Blsted d30 daC

yij(t) 1j-s O d301Is § B3OIs arayEzOte ‘dasazy dm § C sBYf sL Y’

sTC" dzr €' Milsy W EkdeS yG soz@tz Hzf CF selztztsozd 9" 1 ;

gi¢ ' dz2 €' Mls! WEkdeC y' sdzOdz' dedm ' HolzL dz' 9 ©fMisOdzdz

di¢ " dzt €' Mls+ ' 9adz" 8 HJSBBRBYSLIY" .

dbdzetstedIsdz® ydz© Mnrnj 3O ftsBkzutsed ' ' 6Oten " ydets' 1 [

1 OdzOdz' Lk OdzOdzsetsoadrm ftedMmistets’ o * fiycelksstoyss cdzdz’ f |
1Btes2dzdr wddzOr VSO dzd, By O LwsBdIsd o dMmdetsoe ts
B' dz' h sfls" OdzOdzscesodr BBO' CIs' o Bsy dz0 f totso tsH (|
" On ' YdzO H' Ocdesilsdydz© d3tsH j dz OdzOdzts d paldg dts ™

HySBRBISLdY ~ [, w et ‘ sCtej BJdAB adf OHSCtsdZ L O6 Oc
d3 sd ededzwH odttOL (2, 3) [1, 2]:
S
Y1) =y(®)8 8yaul(l), 2)
w=1
S r
Y()=y(t)8 8yow(t)8 8yz(t). 3)
w=1 =1
1 8o dL dzO dés’ tc GHe rO cylets MIs d Yy dats BsH J dz' fsdzv ¢ O )
" fmdzz s yda, fsBEZHBSOOdZO L O ' ' tOten ' ydzd dgdzts ts d dzetlpt ¢ 5
f " HatsHk HB 6fdhk 1]’13 JH' dSd d dz2' 2 dets’ Hd dzOd3'" yo
BsH J dzv s MC d&zOH dzls 'd & s glz fJitcllsotstej dadzy ' deW Ste g
mMdMmisj Bt HdW jted dzy' 2 dzdm to' o dzv dz fsBkHBO Odzgdm L
CdeW stedzOy 't 2 dets” fnq’fnls;d3d SO HtsLeatdw' odL d&zZOyYoOIlsd
f syoOlkStso dnrn bkige OCEZOME dsjsilstsodr H' wdzr , hts o' Hts
9" HBAd - .

10 kjifjte" hde 2 yom *“Mmdk® Mls"2¢0 IsjdgHjdgy' w 0
47



OdzOdzse s d - ftcd mMistets™ o trd- 1 tod y'! tsdiikz L d3' dz¥
ftcdLosHdl! HsOCdgtslizth Q@B " dIsH j dz' . v OCdd&3 yd dats a3,

¢ Ozscfsted(flste® D6 detsfls

o lzL sdz e

[ Olsj B3OIs IOISJ $Ols
B H G HzezC e o Bis H ¥ HzezC
9 Iz L dz@y(tR 9 Iz LsizB((t)

I

I
I
AL
-
I
I
I
I
I
I
I
I
I
I
o)
——

trewicdsLdy

EC b o) Esjo@lzO dzs e s SEfs ©SBO' Clekhyf ©Ob dz fr

tdMuL PcOd dzj 20 Odcstdlsds Ydz® MR j KO § 58 EH

st adgt ©0Isd ¢ dz Ctsfyls” tcjydd3' © tetsBtslsd BO' Cls
BzHtso dd yiz®Gc dalBtpis j dz' S sfiBf j dzglMlz' HOdzd?2 dzj HEsdz' €
1itjo0Oc0O "' ttOn Yydeses § HatsHE HB YtBERZHEBSO (]
Obtstej ) dBzsets OROEsctsossets ftodfistetss fsdweO
Cy' sdelz* L fstelzh j dedav o3q , odedeOfgP Y gz T -c s H j
v HjStBIsLdYy" > . 10d fthiz¢ djMmMiftcOo desets to
IstsfnlzaOdzded:s H' Ocdetsmisdyded s dBtsH jdzj 2 o dL dzOyj dats
dgrtsHwyd L " teOten " Yydesets fF HAaBBHE HB fYtBEHT
Mtcesf sdz28 Odzs dzOMiskzf dzd?2 OdzetstedIlsd3s o dL dzOyJ dzdk
i SLEsBSCO fjtco d dedats’ GO j RO d Yzt | tohd@H j &' o
H]SBRBItSLdY' 7~ ) .

117 jS BB sLdy' W sBO' Sk dz© WEdC y' tsdzOdz' dz'
Wikde€ y' suu®agz tddsj dz0 S ZOHB®os © yOMmlsddz® sBO ' Cls

120 dL dzOyj dzdz" t8' o dgwdz HAdzOi Sd (fjtejHOs Odz dzg

13158 odLdOyjddd ' odVvdd"dd HJddOR ¢d (fJteg
O stedlsd ydets’® Mojdsd B Sz,
144 C &ZOH Odzdz? MR jdi3d tBO  Clskz o L & dededrm Tls Odzlz.
15.)] dL dzOyj ddzlzv IsdtdrHsis o sGts H° W dzdzv .
1.6.4 ¢ dzOH Odgdz? MR j &8 © L &3 daded m fr]Ls(DdzIz Isj Mistso 5@ s
174 C d&zZOH Odzdzgy tetsL P qtcjdets’ Mrajdsd o L o3 dededr fls Ok
184 C d&zOH Odzdz? tc' adzgv dzr MlsOdzz SO o dL dzOyj dedz? tefsL
1.9.] d Odzgj dzdz? S tst5tc OE[RAESH o | § Is st O

=,

G
dz
)
O fn
]
te d
1.

48



Y =lye v, 3y, wUTy3tR3 yetf, wer 0 o dRsHOMBd H' OGS
odrtsHOBRB] WEZdC y' sdzOdz' dgdr o zL dz' o .

110) L dzOyj dzdz" L O Odz' dgs’ (BOlsj OIS d ydets® CBsH | &'

1101 dL dzOYj dzdz® o jClststek § 5YOC 5o d 1 v(th BEG, B O
9' Hf B9 ' Hdzt HB dzldddgdige=@)= § s yYOISC s dn

1.102) gL dzOyj dzdz? § j o d dzdats’ BO j BOI d ydzs®  BSH §
' o dzv HjCa)ECAY Pt AL

10 HEfB®BsEtE GBHj d &6 s fidsdagdsodsts i QO jdsk
L1 fteg, y' () = vt) v.t) 3 y,t) v'&) y;'&) 3 yi'@)|

2.1 sLtesBC O B3Oy BOIsd yded n  BSHJ dzj 2 W 2z dAS s bsataPiiz!
tc" 9 jdz HJSCSBBISLIY' ~ ) .

21l JSBRBfsLdy' v WEkdS y' sdzOdz' dzgd~ obkzL dz' @8 tsBO' §Is
221 dL dzgOyYj dzdz” ' edgvdz HA&OK Cd (fjtejH O Od dzg
2.3.1 s odL dZOyjdddz ' odgwdzdg" 58 HddzOB € d (fjtej
Okcstedlsds ydedi MRjds WkdCy tdOd ddi ekL d o.
24.4 C dzOH Odzgdz? M jd3 WkdeC y' sdzOdz’ dgdr o kzL dz' @ 9 L &
250 dL dzOyj dzdz? dBsH jdzj?2 IsjMssedns H Wwdz o' HfBo'
26.4 C dzOH Odzgdz?y fMr jd&dd IsjMmMlssoadnan H' wWdz o L o3 dzded n
274 C &zOH Odadz® L h dtoj dedn Moj & Wkd€y' sdzOcdz ded 7
28.4 C dzOH Odzdz? to' o dzgW dzr MlsOdzz s O CotsjL WzOyyj  dattlyy’ otc ts'L
Coydesets WhkdzS y' sdzOdzt desets o zL dzO.

290 L dzOYj dedz" CGStHd RO oy, EB K, 03 @Y. =BY,,,0 ' H
w=1

y2wT :| Your Yoz 3 Yowy, |'
wet ‘ 9odaBBHOMBR ¢ " HobkL d' o Toly d CW Hds® ' Wsldaelda) '
olzL dgwioL, 3" dzdzO, wEC O R OtOCIs jweds H' HCo' kdz'd€O.MiIs: o dn Bt
210 dL dz0yJ dzdzv BOIsj BOIsSd ydzed s HBBHjdzj 2 WkdS y' tsdz
Htcesets t' oadgw HJSCBRBISLY" .
2101) dL dzOyJ dzdzwy o J CIststc’ 9  syOlsSsoddistksdgg s Wk dz
Vo, t))=Vv,, (0, o HYtSe Hdzs HB dzgzdat,®=0).dr YOS sodn kd3
2.10.2) d L dzOyJ dzdzv BOIs j§ d30OIs d ydzd n BBtsH J dzj 2 WizdeC y°
HySBRBI LY ~, W

Yo(t) =Yu(t) CY,(t) C3 Cy,(t) = 8 You(t) Yo t) = szwL'l{[ pl - Amzw]'l}vzw(to) :

w=1

1 0 igsfEtss  BsHj dzj 2 By dz0 slted BOd L dzOyj dadzv  H
f HobkLdk o off' R WkdStiyt,sdzOd dzgdR obkL ' o, (g

Yo(t) =Y2u(t) CY,0(t) ©3 Cyulty) = SS You(t) s

You (1) =] Vo) Yauot) 3 Vo, () |-

"""""""""""""""""

Eééeééecéeeéeceéeeceeeceeceeeceece.

D. it sSLicsBC O dBBOIls | didefiwdzdsmdzO dztselzg 8z 2f “ Ho zL dz' o
OdOizse sfdseso flzr HJSCBRBIBLIY' )

Dlr jSBdiisLdy v " " HokLdz @# BO6' CIsO Hts ¢ i tdzj

D2] dL dzOyj dzdzv t6' adgWwdz' HJddzOd3 $d (4t HOo Odz' dzd

D.3.1 s odL dzOyj ded d3 t6 ' o datededz'Ody O da’ dadeOos” W dz dzS( ' W d3)
Odze stedlsdz" ydedr Mraj &3 "  HekzL dz' 9.

49



L o3 dzdzd = Mis Odzlz.

D44 dzOH Odzdz? Mr jd3 " Heo kzL dZ )
n 9odnm H' Wdz .
H

D51 dL dzOyJ dgdz? BtsH j dzj 2 Isj Mmls

D6.4 ¢ dzOH Odzgdz? frn j &3d Isj Mistse d twdg 8 L d3 dzdzd -

D.7.4 ¢ &zOH Odzdz? tosL N dtej dzdr MBPdezf " Ho kL dz' 8 © L 8

D8.& C dzOH Odzdz? to" 9o dgv dz? MlsOdzgz IsO o dL dzgOyJ dzdz? tefsL
Csydetsets " Ho kL dzO.

D9.] dL dzOyJ dzdz" CtststeH d dzOIs 9 jClststc’ o

9
Ya =Y CYq C3 Cydg=81ydq,ydWT=|yd¢ Yoo 3 VYoo @ "¢ 7 o8daBHOB]
q:

o' n § 'gH&LudzCo Mis! xqf L egb bede@, o P 5 o9 dL dzOYO' g-cks5 dz! ¢
' Ho L dzO.

D.10.1 d L dzOyJ dzdzv B@BOIs § d¢3OIs d ydzd ~ BtsH j dzj 2 Wiz dzS y
ftod Micdtettlsr' odz" HJjCBRBISLdY" .

D.10.1.J d L dzOyJ dzdzw 9J ¢ bsaltos IS WAL & dor IO Is j
Vigllo) =Vgo(0), " HYtso ' Hdets HEs dezdz, =s).dr § YOS tsoadrn Ed

D.10.2) dL dzgOyj dzdz? BOIsj BZOIsd yded m BSH J dip Btc ' Wb das y°
HySBRBISLY' ~, W

Ya) =yYu(t) Cye () C3 Cyyy(t) = 8_ Yag(t) s Yaq(t) = deqL-l{[ pl - Aédq]-l}vdq(to) .

10 HBftBsEH BHjdzj?2 By dO slstedB3Olsd L dzOy
9drtSHOR Ctdi3f sdzj dzls ‘test,, o' = " HolkzLdz' o, (ted

Va(t) =Ya(t) CYar () C3 Cyyy(ty) = silydq(tl) ,

quT(tl):| ydq1(t1) ydq2(t1) 3 de(q(tl)|'

1 ted o d¢ tsted fls Odadz” LOf tetsf sdatso Odpfelstsy O dzcods@dalqls
H' Ocdesmisd ydze HBsHjdz@ OdOdzsetsoatsets ftod Mistetss , W E (
tc' odz’ ®8 HJSCBBRBYIBSLJdY' W ®©BO' Clskiz.

Il dmdesp sL tctsB dzj dzO H' OG desisd ydz© dBsH j dz! HsL 8 Bdz
L dzOyj dedz? H' O detsflsd ydzS s Y Otc B)dgfnlstg &Rdkz ( BEH! Cls0O) |
H' O dztsis zo Odzdz' sBO6" CIsO L iZ3J sz odWwe dzj dzdzv dzd M
Atsets L O3 dzd .

J wort ¢UUt¢
1] ‘ dz g . [ " O desisd ydz©® dBtsH jdz2 OdOdzsetso SEts o
H @BMBHa@@MB@B%d” SEOdOn / w.). [@®BHjLScO

dz0 Qlﬂspﬂsdz Yydz0@ Ctsdgl jtoj dzy’ v cljtemf jSIsdod tLodlsClkz ¢
o' 2MifCe. oju2TA

2.r dteseo | . 1. [ d stsH d S yifizse & HogtoHdj dzt ° Odddsifiis G s d = SE
stedrlsO 1. 1., I sd3j dzs ¢ . 1. /1 Il sMm! BO tj 6" sdzOdz' dzO
CwdaW stedzOy ' 2 dz2' ) d Mily jHd3 o As Ou 2IELdzts dzts 6 © 7~ & .

3.Cdkzj Chtetsdzdzy j EkMmlstes2mlso O otsssRffddy [d/ ot dedzs U Ol
ljdztse, 1.p[1. rttetse, [ .1 . tsHtsnOOts! | U8ds:; ) BSESEI 1990 [ .

41 Qoadzse )] .1 ., 1Bc6ddz 1.1. dnjdislsjnddiJO : O dpGsdsty cye
dzd dacfsvj dzj S s d,3 200 O3 .

50ktekzBO pjHo Otedlsjdz d | bkfmdddlsjdd ddLfts2 yoflst
vinddzd s dzd dden d ¢ ONfdd: rdffste Qotdiyifsd ¢ 200 1.

tdyddeL jJ detftotsij tlsh ‘d@ , [ . s .

50



L $621.396 C.Is. dgQtotfhjtuizkE. 1 ws1 v)
C . Istsdzts di3dfy.if§.1 v v v

C.Is. dz.cS scds®g y v v v

poH" " lfsy vuvu

tvsO (luis1v)

o 1 e } e 1]

sl wc
s 1 wc
s 1 wo

o O O

fdrefstéorvt & fovr fJowf?2vJwy torwffrtrrw vy t i}
Ly U1 VRIR #REBU[[OIR, T WOl ofRRW CISIRWM Jor10f e [ 1 ¢
rd 13y RrRIuv Yotttz ffrafrorevdfuv vyovuvwfovr ffo trev
1 O Htsijtsd3tscts*5 t]’thSG‘tGOd3dz.tSG13 ﬁOQJIS:B Teije M@m@(wdz"dz' 1
biLld 5O ' d SOY' 2deSats  dstSHj dzv o Odzde”  teSBS LOH'
Odzls j dddeff His j o5 [ dzdh ég) clels OdzP dzls § dizdlz’ * M Misj o (o) dO BOL
H' OG0B0 dOfteOo dzj desfls® (1) BHdZ *° L wCdn OHOflkte
s dzs ytse ':  fetsofos H ¢ dzj 20 O dplicjsdpdz @GPl BB ttsB $ O, O
sBtetsB ¢ O, cOHODBlBEBEY @O 8O0 dzj desls * BOLtsa O MmMlsOdzy" W
Odzls j dzgdz® tejh ' sC O, ' desjteW jtojdzy 220 fjtejh CsHO.

4 fsigsh s ftocctcOBBRdsets  OF j Is OCS{Tetexdaytictisch e0jdzd jv dz' tc
tcjLEzdz sOIst dBdlsOydtsdzdets G ts BsH ] dzdtetseo Odzd W OdQ@edsIs T
tOMYtej HJdzj dzd" = Odalsj dede" = MdMmisjd3 (t ¢u) ., 4 dzj B dals Odzq
(o) dO BOLBOT R MIsOdydwrs (1), HJOGtOM®BARO dzOf tcO©o dz
odzdwdedt 3 m Bl Htezedrn 1 4.

sdzs yj o' g Mdztse O: cOMYf tcj HJ dzj dzuz® ) Is tc O delfy s wzfzdiritatzdz® o o
sBtcOBtslsS O, OHOff Isdeo d&zOY BBttOBBISSC O, tcOHdsMjIs! Hd O¢
BsB d dz2 dZ2Ov MlsOdzgydw, OHOfIsdo dzOW Odzlsj dzgdzO" tjh jlsC O, (

Performance modeling results of a radio network with distributed amte systems (DAS), which
consists of antenna arraylocated at base stations, one of them with adaptive beam pattern to reject
interferences from other base stations, by applying radio network’s planning software named ICS
Telecom.

Keywords distributed antenna systems spacetime processingadaptive processing, radionetwork,
description of orientation, base station, mobile station, adaptive antenna array, interference hindrance

]l sMlsOdzgs9a C O L OHOY' ‘ O dz0O dz'teuts § 4 T H td dOHz @itz ddhds /C
Mkkls* adrn djHtd ¢ o ' LddOhedatz] g itses ¢ fifdddE
B3sB " dz! dz' 2 w©OHe'sE dgjsta] ] ded d3d  Odzls j dzdzd B  fif dSf§ D)L dY@ALS
sHddfR e j Cisdodedr dzOf toew &3¢ 8  s'OH odgOHj' dRddgts fjst j CWidzd
tcOH" " Bdj toj N ‘ odCtstcdMmlsOdzdz?y OH O Isd o dzethdzls Pdz)s j dzdk
fstsHddy’ , bOS o W CdisistS &) tigisdajdply teias dzphd3sst® dirds. te of stz
LB dz' hj datizeesOy" @ztlzats G ts stcOW ' Sz dy tcjdgtOn' dzsdzd N j ddc @)
GOH' BYOMtslsdsets ©jmkztenkz. 1 Yy sBz odfOHSE LB
hdzw s sd3 f sold € tsdzi didsGhdzdyy OfMmistsls o 3 Yy Of t©OH' s3] t&
sz so zo Odedzy dz0? Misdz@rzd € ff 7 uPtpistsisdizqdzs f so Ists
odfOHCE oddadC O LB' dz M j dadg™ C' d&z Stsfls' ' dzlsj W
ftedLotHdl! HES §6c' teh jdedg? o' Hdgtsh j dzdg® dzj Mz yO/ h L
fMlsOdzy' 2, o dzOfjcEr'ORMBSC SuaHc WsBd)dztBe so o Odzdz? o d dzd € O
dzj sy dzdo d2 [ 3] .

[Mdztso &zO B SO ¢ tig®eztsisd j W j Cldodisdgleo' L digsdeitel dedey
fJteihCtsH L Bilstsr sCtcOh jdgdgv Jjdzj ClstctsdZOG dz' Us dzts
t by, JdZJ‘(‘?BgﬂZ»]SGCBq'd)H L OHOflssoOdedd3d HBs off dzdelz
hdw RsdE ' 5 sOY' 2 degsEts BSHj dzf 0 Odzdz? ©OH' tsd3jtej ' M

[ Mdztso &z0 UOMMsYEdPls'® Ctedljte' & sy’ dSd % dFisde dz
fjtejh CtsH o af 'B ij detg "d3jsdzdzdz’ o ¢ 5 tc dOMmizizs ¢ 2 fiifdicta@i h € SH(

51



(carrievinterference dzO0 o - tSH' fted?2 B3OYO 1 4. v 0Cd?2 ods ' tc
ftodud dodd:
T LOdzjydesfils® o' H G/ddftdr dd) tjqdzo jLiaksCnp jCdsdgfy o N o
o C0O0dzOdz' ;
i B' dz hsfls® Mkzyomdzed » hdigidg joy oL dfOtald Xady y BrdzOdp@a
dz2' 3y L degOyjdedz? fjtojhCtsH, IRz BsydO 99 0y0kd, hts
c ,C (1)
l+N |
rdzv ¢ dzv €' s’ sy &€ d JjWJjSldodesfls' od¢ sted Ml
hts LH' 2Mdf s Bsdee’, @3s dzOMiszf dzed?2 Odzetstcdlsdz ' d3" sOy
1) BEZHE' d3ts dzgj o jdzdC d2 WtcOed3j dzs dgjtej ' dzO € &k
2) tLicOntolz' @3t Y sCtdlslw Bjtejy' IO " dzlsj oW j
3) Gjdzj tolz' dds OBtsdzj dgls' @ IsO ' HEBEDdy OCdzdfizls t€'Ro
CstedmMdzse s MdedzOdzz 9 " H 1 & ;
4)
5)
6)

sy dz¥f ' BB Hdzv Sy des'Clly v tOH' sd3jted ' L dz2Oyy
OHOf sz d@3gs 11 ¢d¢u 1 & wOH BRIIY © HYfBeo " HA
fcscotsHdBs fsolststedzd? WSL tOrkdzsS f B8Ctdlslsw

fd to] eBgf wa] 3 ° ;
7) By dgf B HdzW C sy des’'Cllu e tOH' BBty ' L dzOyJ
1 ®Bilstse fitejo ' teCd JjWJjClsdo detsfls® LOf et sdese O
Hdzw 18 L Iste! sd3O Mj S lststeOABd HdzW Hotsmn Isdf ' & tOH'

i COH BBjEjy' , “C' odSskdhsce ks Jed L'dz o YO
jClste' * odkOMded?2 §ijtjHOoOY (ftd?2BOY) (tdfh. 1)
i OH BBRjeiy, "C' odCttdfssobksls! ©GHAGOCES'

feOy® s’ 20 BHddz §jjHOo 0Oy (fed2&OY) (tdfm. 2) .

tdm. 3. 1O0HQHMd {d#H. 1 09 OHdjy?
od¢

Lo d ¢ SteEfizOlste! s+« s teEzf) g O H diEs f
Aji BBlzdso dzj dets dzO fij Is HAtfj decf ds d3zO Colsff @Az ((ted . 1, 3
¢

KOS, hts MjSltsted s4, WC' odCttdmlssobkyls! ©HAOS
3 dzgh dz'' ¥ eHO' Yy B dz¢ b LO o ' HMIsOdz o' H OBfBdzj

52



ldg. YjtjL yj MmMgdditgded dzytst 2eadgdd f'jdelg " CtsH o OGC " 2
odfoOHSE (tedMm. 2,4) MmMjSlsted 18, WC odCstcdMmistse
BO2YJ dz2O0 SHEROSCte "' 2 o' HMIsOdZ SsHddz 9" H BHet
By d BRI Mdd d' " d k.

[ dzv H getlz® 9 Odzdzw o dC stcdMmlstso zo Odzd ! YOMmiIsd dzO0 3. ¢
sO W jMm 2dd 1§ tetsc tcOd3dzj LOBJllJQjSJ'ehggodzdeIZm;@rkIE@@dde

(3
&zOMmilskzf dzd = H Odzd = :

- odzt Wl a3t Myd o sMis dxSL  dis tsLOR’ Istastsudgz” g 1s ) Jf s o5d ) ts e

-lOBkHtsod L tetsLxy totdgl L "ICEnyjddzvinlss* HEs ftse jten Iz

-CdzOMIsj O L ttsx5k dpsleP s € ide'diMiss5 1 d3;

[sH]d&Z' tLftsoms HY jdzdgv t©OH smoaddzr odCBtedMmistse

T Okamur@HatadDavidson OR/BP1546 Hddzv yYOMmlstsls HEBS 2 11 V;
i Deygout94i H ¥ tsL tcOrn EdzC & MdzOB dzj dz# yYdteiL HgWtOC Y’
ilTU R. P 526/526 ftod ttsLtcOnkdikz Hdav yOmiktls
iL kZtcORkzo Odzdzg" o5 totsL ftsofms HY j dedgw o fjtcj Hd delz € dzO
iL kZtcORkZzoOdadzw 3 tesL i soMms HYy jda@ s COdz 26Bdz0Od3 o

it BLeodzv dzj dgg L B gzv BOIsd (d3tsjHig jd2¥ otOrdzdz8 tHOH ' Bd3j toj Y
YOMmlsslsOddsy desdsz M Slstste’ g L {BEMBhHKRE G yomist
SHdces t©OH 284 0dgQdz Yomistsisdi §LORBWE/  j oy H OfuS Is
fJted HOIANWO lily, f sMdzO'si &) dade", oo diO'fifidy fc? PO OH 1 d3 r
b 14 IstedMmj Clststcdz®, Ct5j W16y Hudls dd Rtz adddy O detso dz
HOAtSd3 BEH " adz" . 1 OtcOdzj stcd ¢33 Hislskyzlstigfo 7 4
107 Hi1d3, T gOmMsBHdzE HEts GSBEWIr L GOKIBEEHZO, ) v p

tc t
d f
ofMisOdzetso dzj dzdz? dzOH O jterndgj® L Jjdigdz 2 3.

i\ SAVERS Voo " AT S2 ST = ﬂ% oD Vé\ oL
' . - oy * % ‘z\’ ﬂ h

X L‘ h'<, fV: " /: ///‘ '*'A, v

; . R i &

td fip.. tlSLd3 hjdedzw 1o tdB). 1 Ctedlslsw HEO0OH'd
M |

4 Blzdzd oeMmlsOoadzjdz dzO BEHJBYBS tco YWfFts o tH dfy ' R

1
sdd3, NG It OdstsLAdEEDNdzd - , BZOIs d dg3lz Is ! zO2B ' dz hk L s
fJdtednh CtsH) .

J‘Hl]’lsa‘Hdzts H B odh jLOL dzOyy dzd m BEHJ dzj 2 Blzo
tcOH " sd3j toh Y . ( tod ) dz’ MdedzOdzz © HJI B3 O ted.MizEsk k2
o dHdzts WzOtcdfip’ 26 Isjtedistste’ © ( 3O2 Yy P a3 dz? RO ezfs dzdz] 15
k107 H1I X .

[ dzv L tekzydatsmls’ f SHOdz htsets OdzOdz' L 2 tOH" " s3] ted
mMdedzOzz (tedm. 7) (s 3 MiCltsted dzO C sy degz 16u8: My
Hd&zw 1 ~ 2 ' MmMiSbkttd -~ 7 8, M wjdYdz'1daO "dBJted YO H



e ZOH gk L Bdo Sk dzO© MiSCltsted, WwWCeO ddtj ofdgh O
fsHOd sk OdzOdz' L o Odzd v fj Slststed: 1 (48 ~ 1),
t JLBOERds tosL cORkzdzS " 8 " dzlsj oW jtoj dzy' 8.9 us@zd’, tsd3
o' HdzsMClldigpatz' dz'jy 16 HJI, dO tedmbziEgiid &R @tsacO®OBEd
tcdfm. 8 L dzOydzO© Isjtedlstste' W, HJ ftodimbklsdy 2 HsMIsOIsdz
BMdzz e so zo Odadz? Y toj C/l dQdz dBjfxtzh gj 1 Addzta N | dzdsvj dzOfmdz' |
BO2YJ o Cwyd 2 byy' sjtcdlstste’ ’ sBfMdzz ¢ 59 Iz 9 O dad
ljteOuBBlsh{ 20 tHdz 2 yoOfmlssls' , W_C"_'tL“dZO:BHWISJfr]W dz0
¥

apasnrtt

. o
-------------------------------

tdm. wjClktste’" LOY' W tcOH A3 tej '

vOCO tOH sdiBjtej O E fHOMd "sdikz dzj G H Qlsds@c jHedzY
L d3gj dgh j dedg? " delsjteW jtojdey' 2 LO Hfd®ksetss wWEtsetsm!

{dB. (GLLOREdSS ‘" dlsjteWjtejdzy 2 o® 1tOH

fisste' @ 5 yOmssl' , &ORdd Odlsjd HE L jddk O L d

54



s OC BBy HMW L d3j dmbjiddagev? ‘wdglsjtew j 1 o' H du MmEMm' H
fjtejhSCtsH duv 1w ~ 2 ° Il ~ 3 9" H filjttjHOOYO 11 ¢
tcOH " sdz' dz' B8y dgzr ded. e tc ifnilstso z o OislgftsB 9 tv, [ vz dEOO de'u? ~ilu
Odzls jdzz L. OHOffIsdo dats® 1, hs weo dzw mMsBtss odt,
9 0CBotcets LoOYzoOdzdz" © ' HBEZOO' Is! MW L 3" dzO OB dz' Is
L OHOdetsc s 1§ tels[dsdg @sdz'® dzts iy Is [ 4] . lted vy sz W stk
' Hipddzj dgdg? (s1) EkE Ckbtotdiz &Oftew Bk dO ¢uv Mo
Zof tew 3¢z ¢duv MkMm' Hdz ses Mmils' dz2 dzd ¢ O, hts fteOys *
cftesoa Odze E 11 @dzlezgddede v a3¢ @ 2z 42409 | dg- §f eisdgts sfejste P ISB Hed
f sSHOdzs odzzlste’ h dz' sf tcd 2 BOdz! dzts® (yomso 4 ) tcsB lctSE
' HBEZHjIs' Mw L dgjdgh Jdedew o' odgw f jtojhCBBH,-HBRE] BH,
Ld3gd dz" d s+ mw ¢ ° dzv SzOm sz’ dff § te jcho (GtdsHe zieu

lted yY! sk MdedzOdz' dzgz MSC zOHtso 2z o dr " Hdzts’ dzO {f t
COROIzsd3 sBtesBSCd L e  Hdes [ 4] " fmpdzw 1 vy [u dBsy dzO

\#fr]. aﬁéum%z.sm%"sﬁﬁ(bc)k;"m%z, (2)
Hi K © 4 SHistEe § j Us e o CRGtisjel * ' © dZs O GhGmse &K BE € C

o jy' HIMStLjlsdL s Odzsc#bpi daj CHEIcORLE to Y ) dgfs dzjs S fip

O & ‘fifeiss § Is d d3Ofclze tbhElss & wdECd qSWFQWQ‘OBW

S c(&)'%‘ﬁihﬁo c‘(%‘)\‘*?(bw)% (bc)'éli‘i;'\' ‘(bl‘}& (bwbu)g’ (3)
Hi%odbe) M ity ] -0 HY o fHedefisstetse ' MistezClkted ¢

ZOHABHd! L Clhlgso tets '§ZPMjcm REiked, N5 dZOHRBHJIS!

b,, o Ghdse dsBByE RN, |-9dnytse Higste f Yt eshlst

stz skzte Sttedmdscets fdc dzOdi, o whdis iSO C 6y G5 h CsH § |
BZOHSGSHK! L Clkistse o Cds@ftg dzig®Oy * 2 dis etz HCd@a0jdeizdz™

Flbo) =

fslskzy dats s fjtejh CsH( H s o dzO ) dzts & t5 h k2 &l
#oibl,,bH)st,kbl,ﬁ}f(bc)/M SCEjW Yy ds SkEjdvy' (st
g ¢ dzO bz’ Is0j 6§ " € 1§ uiah) Oay " T teeBlz [CiOWZOME' § ol ; S 5 BY j
COdzOMESd dz' €' Mls! " dzsjteW jtej gy’ 2dzdn Fjtejh Cts5H.

) jtoj " €t EE0CED REz0f Gl v[ 6 ) & zOo § e fi2®sh | dedz”
WLt OF zdeld foOaf S o j " C cwHidzd] GHis ] ZOdH BO

\#11. azck:gfrﬂu.ts fr]’d%gnsta (4)
Hj K -0 ) CHstse § St j NERO®ROdG o[, "t HEE' o dg
k=Moo gy ©)

Hy Aeq dz0C BwOIsted ydesets HisBRZISCEZ sttsdsj $j60O.
vsH(d) slsted B3O di3ts

¥, el
RSO L} ©®)

HiPi-o jSHtstso f j y! HAMCtjlsdL o Odzs” o yOfm' fjtej
1 (6) odHdets, hts ydd sl t hed Hdetdydets stei'Oo dgis s d
sdds Mgdz dz' hj otdzO ftedHkhk Is!: Mw. uveBlts Wsttdkz I

55



td®) Jj dgj Oy W OBtsdzj dzls' © 9 W©OH' tsd3f tog

rdzv " 3" 0y’ L dd Wsteddd 1 6 J dzj tgOtcditts. O g tOdk
odBjtejdds 11 OBtsdzgj dzls' 9, w¢' L dzORtsHWIs! fiqw @), MjCls
w e e tsfitply ¥ Is - 028" dz2 hz €' dz@ €' Mls: fjtejhCsH 14 M
Mils OdzGEMEESB z d3ts o dz¥ ° totsBlskz tSHdsets OB Bdzj dzZls© dzO tsH
odBjtcjds 11 OBtsdzj dzls’ o, ks s MO ISOC sy
SHo@EYUORHEGE CsH o kLOSCEHE ©OL' fsoddds skksd 22,
ofdzde, Its o' LI BIBS Y5 2 dO2fslkzyd ' L MiClktt

tdfho. 1 Odelsjded 18 ~ 1, hts OHHO{flisus of Pt HHdE Fo fid

zBHB fjtjhCsH, WwWC fted2hdzd Hts 14 ~ 1 LO OL(
odtOL kz (3) WsteRsEOdZP dzr | dzsdzs T pu s R. ODAPYIs
Ctedlslsw MjSbtstelk 1 ~ 1. 10 tedmMicd wHEB tcdy jodets € ff
M. 12 ' Mdzv OHOfIOY" * .

i BLIOAkdtsE to' odgw f jteiNPCSH dzO orntsH' ftod2 ©3OYC
9 HYitseo ' Hdzs BeBMkzZEecsoa ke Is: Mw 1w ~ 2 SO 4w ~ 3 9'H
OHOfIkOY' ' Odglsjded 1 OHOTISBY' & kOB B8Jh § smdzw

1 k@B dz. X 0Os8 dzH dats, hts t'ojdzd fjtejhCtsH 18 1

ly[do Ldzd6QomW-37 HiBY d3 ( d2O 3 5HI ) . t " o4 dz f4jtdh ¢

H s
i
ted

56



