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Abstract
This paper describes the possibility of using nanoobjects when creating a new genera-
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Abstract

Semantic information is analyzed by the tensors of mass data of fundamental defini-
tions. New knowledge is extract from mass data by these tensors and analytical and syn-
thetic procedures. Thimethodallowsverifying of massdata
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HiWddedydfw sdsdfHOls v tSHdesB dIstse r d3d , ZzOL s9 j &3 dn
dda¥ stedkOYdd .

RAW sted3Oydv ttec OdzORBd yYke Mmise yj digs dnjsy G MdstoOfy fidg
dzedwv f fcstesetsds ykzoe Mise dI§ jj dgisdzts finls/f,dz0TO & 118, 1 I8 dris
Csdzdyj Mlse jdzdes © CwdzdyjfMmlse otesectses yYkoemlsadls
CdzjIsCO (fOdzsys ®©) d@Bsyjls B'Is! otLBEYHj O Hdz] (
SHdts?2 Bsdzj Ckdzts?2 o jh jMlsa® [9], bt jMms! {Btetsets
Mo jlskO ddzd tHBRZO dBdj CzdzO o jh jMlse O, Cltster j
dz2" 3 s o jdzduyddej MdedzOdzORBd. [ISCEHO WOCI oL H
Mdtcso®Od' v« &S ydJj2 WkdHOM] disOdz! dzse s B dIsO d dzl Stec

CwObdses uydhaz 1€Esc@od] oAy ) sfo jh j ddzk®
kOB ddyj2 fttd f§odshd 1 dj dj dls otztdssy Gurals tdakOdsdz
MtcOo dzd Is! ftsflskyf O h ¥ JdW stedgOyds ) IsjLOktkzitsc
sk doh s dda¥f steckOyds, Ry ds dhfsd Lse Ol ¢
Yylsts fsHIse jtey HOjIs ftesHESIsdo datsmils! ftoj H dzisy J dedats G
v O¢ COC &' ddi3i el J fzsls S @B dzdf dgW St dBB3OYdd: L
sBtsdv Is | dz' dats 2 -fdj tdsi.HHO & Off dAfistRte RO ysfgic20 dzd L d3j  to
kts dscqdyudts t©OLHj &dls! emdlsi i l4SHE St ls 5SS ds 1
o ddi SBOYdd, Mtk bsfke s BeGOyd ki § 6|
dr MY ddfjtimitoshdjmv «OMMder HOdzdz -
cOlsdss © CdBjtedzjsdujmMSsd EMstes2mse j. uts |
9 Ol! MY BOMMdo OB o jClksteses Misslse jIsfise zs h
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D =n,i @n, | @n,k @n,| 3)

, GBIW EkdH O3] dzls Odz dz@WV B dfilg W d dizddfpWy ), 1 3Oyt L dz2O Y J -
dedw dBOMMdotse o Mt BOUE sSCs0) BJIS
utslso jlsfilso jdedzets o jSlstster  sdzdets? GG W lkdzH

n, @n, @...0n._, On,

(4)

CHD o jClsts fdds? ckf ' Wb dm ChdsddsuQidlsda Gt BH
sse dJdaW sted3Oydd © wodzjdedd, MmMih desisd ddzd B § !
Mlse j dztptizj dzR9, 9o COYHEB2 Mt jdliskBEise sd dDE 56
ddzd dr o fj FpfusidsoeO dfdymdyjlH so Olsj dz! dets Wb disBazsc s
ftcj sBtOL EZE s o dr IsjdaL tstor .

50C COC ofMwit?2 WEdHO®R] dsOd dts?2 HjWdddydd
Mistc OC INdf@¥d ydjv ( tthteejoHrjedejidedajl, def i nition [1]),
OL dzdyOl! tiIsd fsdvkldv Bgd izpisw s 1O dgsdpdsisid ud ¢
zz yj dzdVv deseo st L dzgOdedw Mme jHjlsmw ¢ or ydmdzj ded ®
ZdzH Od3j dzls Oddf qaf & thig Wdfudm j Misdze” d3 W Iz dzH Od3j dzls Odz! dz'
tesBdzi 4 © [7]. dwddelsjL dzsotsets L dzOdedwY BERZHJIS
ORBj dZlsOdz dz" = Bdlstse ddW sted3OYdd d § tsmdzjHEs M j2
rhj, YBHtsBdA]J © [ 7] .

Il jtedWd<s oydoy dfdeWitetgdg j sfqpw € o' f sdzdzj ded ¥ EfMmdztsoe
SO MotSkydsmisd WkdHOR] dsOd d 7 Hj%W ddzdyd?:

" XP(x) =1 (5)

, CHMiS sl sdgj dzls™ Isj dzL stc O MtsotsC kzf detsfisd Wz dzH O3

lted dzj o' f sdzdzj dedd Efmdzse dw, ¢ OW duafw dB dzkz ls@€
Hdzw Mmdzzyow 0O0BMlstcOCIsdzr » HIWddzdyd?2 BEHJI L d&ZO
et shdBSE OBM©OSCId 7 fthisttsj dd?2 .

Il T 9BHT .

1. HBLHOd WttdOddL &3 fLotsdwe hd2 tsHdsL dzOyc
WtstcdzOyd s : Isj ted3d desdztsGe d W, o Szl ded y d W,z da ©dizy @z O diz
9 CIstcdL Jteso Odzdz" = Bdltse fmj 3BOdelsd yd MS 2 d da? tsto
HOMJ dalsOdz! dgf =« HjWddedyd?2.

2. 1 0LtcOBBISOdz MddelsOCMdMm §sdzkyd dedf tedets§ s€ s
Bshd IsjdoLt stese Moo Sz dtsMmisd Wikfighs jOf] sEstOdz! @atz@ dzc
Mets2 d MddsjlsdujmMés? ftesyjHEt.

3. [ SCOL OdzO o tsL d3tsy dats M ls ¢ fsdzzyj dedw dztso t52
MddsOC MdujMStsets ftoj sSBteOL 50 Odzd™ kxYJj ddijsh j2mw

4. 1 OLIcOBBLOMRO ¥ tttkOd dzOw f hEizFBBRPdd jtod W

® I T ==

—
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dzr » otdzdz  yYyOMistslsts?2 102DMmisiog dd Mo Mddo.r BftcdsB o Ij €
dtsdedL dqtelze M dj dL dzkz yJ teedsvislz i ff s fifdg dsde'tf dds o s Bz dz d3j = O da
L dgjteedd oJh ifMmlselz. 1 2] fifetevdLtsoB, to § Bs®dziIsh =fjL Iz nydz¢
9LOdBBHJ 2 MisEzdw d2dl2d An B cftsdztchfuJ mMeddid MistckzCIskzte
dzv tc dzts oz Bt ts | Oy dets?2 MsMmlsQodzwe h j 2 dMMmdzj Hiseo Odzd 2
dzd2 o dzOflstswh jj otej dgw WwWodzw jIsmie ldstayy i3 cOdzdtdsdaisy RO
dzj 2 Sty O0sh j2 MmMtejHT .

Abstract

People in the modern world lives surrounded by electromagnetic fieldstirmg the
range from ultrdong waveswith a frequency close to zero to ultomg waves with a fre-
quency of 1&° Hz and above. Whemteracting with living objects to neionizing radiation
capable of thermal and no thermal mechanisms of energy transfer to the substance. In this re-
gard, great importance is the study of the nature of the interaction of these radiations with bio-
logical stuctures at the atomic and molecular levels. An important component of studies of
human exposure to raatiion is currently the risk assessment for electromagnetic fields health
environment.

sdzs yj or j fogpt€ds@tsdzOcdzdlisdzr § §sdzv, otsLHJ22MIsod
B HeUsdzse d ud MSdd G tetse dzy A3 fifgilsigods 2. Mo w L d, BE
Keywords: electromagnetic fields, human exposure to radiation, mebickdgical
problems of cellular communicatiomobile phones.

HJ dzd § .
Jff]lSdZIS Yybsts ofpj Bdtdztsedyj MS dig O asimyC los L o
od® f tod tetsHidg fifls j dnusdzly wigdatlzdf s =3 twizj K 5 dz@BEROE dzd Is dz
IlsOlj yYjdtse jyjmes?2 HIjWIs]jd desfylsd j iz 330 te
9 twOLddyde » syt oOn L jBds?2 e jtondtsisd
B3, © HiMwisCd d Milsdd WWrifgw Risttlde d - B isdisde O
dtctse Ols Yylsts yJjdzseo j & o Motcj d3j dedetsdyz ozd to
j 20 @t dr HJOY OLtsdz BSlIs kZdz' stcOH dzd dgdz" » o Sdzdz f
OSCstetslsC dn o tdy fif WOPKISts?2 10
1ddddLdtelze " dj dLazzyjddw (sfbdyiméd2 HJO!
Mistslsdzr | d dedL S syOfiprls®Ilsfete g ME L gzl y 4 dgdjdzpfoL gL 20 Qdig) f
dsdzedL Oydd dBtsdzj Skdz. 1 tcd oL OddtsHj2Msadd M xyder
Y dzedw M smseder € bjfdasosdlz d dzjlsj f dztse sdzz  d3j
lted {Istsd3 Ctsdgj Yde'jX IstisplL sg'ddz@Qg dadw yder = Bi jCIs
tcOL ozhd@sdytdalzlj € d MlstckzCIskter ICOdzgj2 Hj2Mlsadd dLc
sfMmisj2, 1O d o tOL daidkSto ptairQigds dBr A scta tzd§ jlsciz j teoief
dzdi¢ sd3 d thmistetsdy dedL S sddzlsj delmd o desdz o tsydedij? Mise d
ftedtsBtejsOj s dL zufjogmtj ifdeatvis jdejcd tadgd@zddts 2y " el d: s dit
cdud MSdddd MstekzSCIskztcOd3Rd dzO Olstsddtsd d &@sdzj ¢ kzdw
dzy dzdz" = dMMmdzj Hiseo Odzd 2 o S8 tdAOdYB ] dzctdra’ dJris o & tsdts§ jd did
BslIsC O detstceds B j L 5 Qipde” - H iz s o flzgzB o 58 Grlz y
s Mtz 5 oetLHj2Mlsadd 1 dzj € Istc idg® chdgftds@ig -~ d L
sjtc® dzO Yy dok¥ ftedtesHEz d BecOddL B yj dzse j SO [ 1
RiMMmMdzd Hise Odzdw o dzdwdzedWw 1 dzj Sstetsd3BOG dzd Isdzr =  tsdz]
dej ®BHdts HjMWisddzildy. 1MmjdBdeds? tEdQqdddOydoy .
M j yd odz! dzOv ftesetcOBRBO NC dzj Clstetsdz@c dzd Isdz’ J  s5dzw
EHyjdvjlsmMy MOdBkts] ftedmMlsOdz detsy o dzd 30ded] ots o My o
l [tsméggd BILkwBtY 2014 G. ftoshy dz VI I g4 JLH
dzdw 3 (tcOHdtsBdtsdzse P ,d Og@ Bsdaz0¥ s dztg & s OMmdesMis! ) ,
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tesets B' dzd oG dzt yjdzr tcOL dzd ydizglzk " ORAY S Islzj s dY iy Ief do
cOHdOyYydd dO0 >y dorj BweOddLd . t OMMdzOIsted 8 Odzd -
dzr = dimfmdzi Hse Odzd 2, detso ' jJ toj L &z @DHIEEIS ¢ salztsts & dfO fifls ¢
Oyddzdzs?2 B j Lssi Bdas Mislss RMdMIsj @37 Mo ts2 Mo wL
BOLBo" J MmkOodzydd) tOBtsls@sll® 0 H dQf OStsdii Wpdfipldstsl
HJOf OLtsdz vl Yy dqdzd BdCtotsd Bozlzss sY. du dgiprEpnzdk j 0
dzr j Isj dzffintsdzgydzd S d IsOCtsets ¥y j 1 dzj Wistdgjts dsoLe dida s Qlstslss, t
ftoddsj ez, WOHIBEZECOYydBdeds § MsOdzydd ddzd dBwBdSCtetso
v ls flsjdydod dkzr sfEOMdEisdls! HdkY dr §d? L e

1 0detsdzy § ykzefmise dlsj dze3@ yJ dgefdnis§ @puzO s &L B dg3bizgatc

zOw , L dzHtsCted dzdzOVY d f sdzse OW Atslsw I ¢f1 Ml
ldsdzsedyj mMed2 1+ WW¥WjCls C[1 o EkEmdazsedwa Hddlsj d' o
dzd e ©Oj Isfmw , 9 twjLbkd IsOIs] otsL Bsy cetsoC @t oy d H | B E
sdedzr j ftesyjmmr yj delstcOdz dzgts?2 dzj tco dets? MmdMmilsj di3" ,
Ctstc i3 dzO dz! fgOpzdw OB 3 dz yOfMmlsdesmisd dz0 Mmi jLHJ, BN dz
ZOdz'! dds@o dtsmisd dzZOHYf tsyj ydedS so Cter i ftod QJanlsaq
ddels j demdo desfisd [ 2] . [bdj ujdts, ybt duatsﬂjbzlsfalﬂfﬂsefclﬁs

Zsedud MSdr t6j OCyd?2 osHsfr sdr XspfRgB®Eded B dzdzD
-LOMIsoadzv jIs OMmd3OIstcdo Ols: dr odzdwdzedj dzO tsilsH
d dzj 2B dardzs’ § toj OSH G -DEB®f BHiesOdz 9 CSlster n
v d&OHY syJ yaBEYOdf.s az@ j HAdzaiz€ 0 H Odzdz" = B '™ dzts
9 Ikduyddedy 15 Mizlstst dj B3sHEzdZzdtese Odedz” d3 ¢ [ 1
ofMi FC Db " b Bejdg daBjjc @ dzd W dzdj dzO0 W kzdeC yds dzOHt
fsfmMdzj Hdzd ] cGtsHT™ HtedtsBte] SO] s Ehdfsddrc O Coldda O
sodw dzO Bt OdedL d3" dzj B dzOf f otz ¢f W I dets 2 L 0 t5 i) izt
Mo CEfdzr = EMmdzse diME Orr @O € dowifgEiggis® ([ t8o]j.H J
I datsd3 Sty jddd dzj CSlstesdB3BOcdadIsdzr j dL dzlzyj dzd
d M dzj B dzO dstasttatfizdls djtaldn "W Qf dzets?2 ftedtetsHT . ) s
0 Ol gz @M Cslstster j dzj o SL sy dzts sy j dad Is ¢
fipfdjdigse . Ajdzr ¥ dMMmdzj Hse OdedwWw W o dzWw dzOM! d -5y dzs (
sdzr = 1 dzj CStetsd3BOGdzdIlsdz" » dL dzEyjdzd?2 t©OHdtsYOMIsE
SHdECtOIsdtets ddzdL qelzs M jets JLEzBDG) ®&J WS (drR RL). Off t
B'Cs, fl istsh datsils4 6. BASHR dz) . BB Bo B 2Misadj G
sBpdzyy dzdz" = 9 HESL OAMOMRBE dzOLEZ0 Odzts flt S skztclz
dMmMmdzj Hise Ols j dz' MC Esic sy 59 4 Oeztehv  ( tsoff gQide jads  d -
stcj otsy detsets MisMmilstsw dzd W .

dilstcj d@gdIsj dz' dzts j dztf QM B i ldat Gziz? Mot Odzdzsj L B g B s
Ce2MmMlsoats s fwsosHlkz thmMdzjHmlsed?2 otLHj2Mlsadw |
MlsOdzyd?2 d Mltse ™ 7 Isj dzj ¥ tsdfs B o @a2d jh sth@isczdizq dzr
Bse. Clsts?2 ftosBdzj d3y B D dYRfg© kel fipelz 6 & f) dzgl g iy iz o v
dzsets otLHj2Msadw 1 dzj ClstesBBOcdzdIsdesets dL dzlzyj dzd
Cteso d, 1 dzH 5 ¢ Bidededstxf2o dafs 2 tc it Is § o3 s #EO@IRESL B3F d Hnf dz't
dzn 2 otLtOMisc® PIgWMsd vl dr § slstsdimilseo OORf5] . R
EmMlsOdzstm § @' dgs?2 Mmoo weL d, fsLotsdzwe h Ovw ddizdlsdtese Ols!
(900 [ 1Y) 9 twjddii twOLGEtSI BIGO. 1 we diglztz® , Ylst
Lengsidudd (1 d 2 dif ) ki do S S of s ddfdsihe
Yydlstse, Hsq fgaf € O tstey o W € 5dzd y J U a) flztizdzts dsts| § figts fr) ld4f @soc
CdzjIssC o IsjMmisd ¢ kzdzv todats 2 SuschdO dadte jddzr lznd3 j s dztg ededrj S d
HdHJBIM] .

17 6Oy § dedz" §  SHjtedgjOddgvd o tSfigls d ¢ sMisj esdzO d  Isd
Cd SCwtseod teoazlydzditiy pdy Miso sl OB YyMtftcp g8 Odzd L d30
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e RBOCdzd s dzatsj oL Hj 2 Miso g S s tedgdzd ¥ s f ts doip of § tzktztzs
Y dedz’ B wHdl dzj 2, @0OQ&sfsd s Asit 88 | Riijfsatserdy |
CfR, B' s Ld&Oydlsj d ds dzddstg? (cbtetlz ghilsj. ) (, 8 6y jhdis .o) .G
lets fsCtsdzj dzedv o' Wodzjdz@r wOL dzesdzOf tcOo dzj dadz" § BSISC
kOtdse s j@djf udmMdz0 OfsflkslsdujmMSdn [ 6] ddd
Mdjs BdkzyY dd' 7 MOKBYss R OwLOCIs tcdys turigd S5 dzedzd J
dzg" d3 Mdzed >y J dzedj 8 S dL dzj MY sMtse detsMmisdjL f etz OB E Moz Is
sjd fsobksls & of MeSd tdMS | wodsL dzd€ fase § g ¢ Is dizdd
fMlsjdsj ©OLodoOsh jesMY ScOddL O §tod Hddlsj d' dat
¥ tsdzO.

1 5 d3dzj dfgdzts 6 syd mdzj dzdz" = tsilsj yd Mise jdigdetsd , d f Pt
otsLHj2Mboadd { dzj CltetsBOC dzd Is dzts ¢ Q6§ gl WP dzh ' B 6
MCdj Bl jCIsr, GHddd dL H @iRddaEtcl s § §F i s o Ok j
qL d&3j dzj ded v ( dzOtelz M j fidsfiviz)C Isad o figatssf Is i vzalab dy dtdj d tBMsB §
fslssdiise O b ddlzyf dzdzA ey o § MMcdzj Hso Oded™ [ 7] &'
Bjdels s orwodzjdeds BddzseadyujmMeédrms 1 WWjiClktses otfsL
wizdSyde L CMYjted d3j delsOdz' dz" =« 3 d o s dfrsIs 4 Is3p e ] dadfizO
dkzsets fjtcdHBe tOLoadIsdw f slstsdiMise O @il tegjdzingy! dz
kOltse HdY 1 CMbeOf sddtetss Odedzts ¢ B dzde's ¢ dzfy ) dziis 5 &z O I3
WOCkstc® dz2O LHBSttse! | yYjdzse jCO. | dsHjd desdg 1+ €
MO®RSd o hj2, O KOGy j s Ofds Il ovs o O disf Wis jifidsd®
hjdedj StdzduyjMmMlsa® detstcd3BOdz: dz 7 ttsHise bk BB d&zizyo),
bdsjde hjdeds tBh j2 vydmdz) dedesilsd § slssdhlse © dzO 18

fs2 Yydowlsdz n.

lteso R ddOC Y j dMMmdzj Hise Oded W f 5 ailzd balztke dzd s L o
zz yj dzdwv dwsBddz' dgf 7 Isjdzj Wisdetse ([ uv) dO HMmdatWdL
8] . 10 BOLJ [dydw ~ 10 mkzOdisgsw] §ydedfSd [ GO

[
G ds BfndzJHBSOdzts ( G301 oz tediss GBI j 65 BB MsO § Mdr s
Eyoh drafmw d2OyoOd dzetsets Lo jdzO o oBLteOMIsj] sls 6 HE
1l dz0 BHOzzsdimipds oL B3y detsets o tsLHj2AMIsoadw dL dzt
dz0 atllgizts MdMmisj iz Hjlsj 2. Htbo Gdadsd j B ") dzadzts kst @i @zgzts |
dzedj dBsBddzt dgf A3 Isj dzj Wisdesds sy i ls dzi cOlsdodes f ts9o
Hilbj?2 d BbttOLdls! MY dO d- EMn{ Jdtsks hbisyfte jied] dspBdz.y
{lsd3j yjdets [ 9], ubts o dOMmlstsWh jj sty R dzjsdedjdzts
odgj hdgj2 MtejHr otLtetsMmdzts o Mtcj Hiflplk &3] dz@® M) defp &) Bzts dzts
ssydzd $© tjLStsets §ftsor hjdedwr oiCdjlstiytc tBdSA ctdad' lsj dztildsO
ssots?2 Mewird, O d&tseddmizOp ds§ tkj btf @Mdasls) Hzy o
dzj dzf{6-1 sts GlCter st 2 dhsyddS + djSksdOc ddlsdtsd
Isr, HMsizf dzisBj sScGOlzdyj dd?2, ds ftd jets Jdmyt
s C OdzBddsj ds | CGdzSo st BELEO fd L so Olsj dzv .
Loz j X dg' j toffj & Lizedts dg"@¥sls fH j dzOls! o' o tsHIsktsd3o 5 dzd3ts 3 dz
dzdd Mlstsoats?2 MeawrLd dzO L HStotse ! [ tifHsdls d tds o @Ddsjj ddg R Is
dMmffdzj Hse Odzd ¥ ©OCO (| ARCHEY] [t lsisdzj Sls tdsty dge) &Y dactistsoa”
o ctkfiflz 21 [10] . erklsde tor fHfjb e ddiEvo, o st . &S
o MIsOHdd W stcddifctsdrOdady Odzd dsdMmiEflsso se s Isj dzj W 5dz0
o J dzd ydoe Oudsdgtwh yCdaROWY H L O, sO¢ d ImityHdy tpzdrlzy G
Mise ke hdj dsedOIsda’ (6 {§tojW@dsdtizl yisdzt s d Bh
dzj Mtsslke jlsfisokels toj Od dgs?2 tefMlsOdseaCj d btejBkl
[iHdyddem¢ Ow steeOdzgdL Oydw 1 [ © MmMotsj?2 ftotscte
dzj Ho EMd3r Mdzj dedes S sdeMisOls oz jls: A q ¢ Bj G d deffXedisidzj
tcOC sd3, dL dfj jd& jdelidid ,0 fftsls j ew Hf OdgWIsd, BtsdzjLd 10

22



Htctsds o dzj L Of dets?2 Mmd3j tef8sd dat @] "Jdzjlzdatsiostg ts eHtedzts dtg M s f
MOz d2 Miss O, @easddy soldsipWH j 1@ jipsbodf'Wis 1 dzj € Istets &3O G dzd Is «
tcOL gV stedzOydw ts Bijlatootdsj?2H difofiplsdd fif o tej dzw  tsls ot j oy
v oHmBEPr BOMMsots?2 ddWstedZOydd) dzgj Mstslse jlsMmise

Iy fwdotsHdd j tjLbkzd IsOIsr d fMfdzjfdztises ©jdzd @ ts Lz-C
dj 1 dzj Slotetsd3Oc dzdilsdz 7 oy 2 tedOf diaseR dzts jn ted 2
JIs & dds tBhEs dzj Mfjydidud mSlze tj OCyd:
J todzr J WOoLtsear j fJjtoj nsHMis GHsd d M ls@HAYls Og
fMse dilsj dz' dzg' = ddu%;G%HGBGF@[BOBBSdZ@tGWOJ-dZdBdeS
sSHJ 3] s Jegzdzsisd oL Hj2Msead?2 ddzd o M
B FcH Y OC IO d Mo ts2 Mmilse j dzdz" =

(:%2)

MmCdj (e dy @& ¢ higdzjsedep ] Mw)iwlsddzj ls
B3P difocty cdsO Ldde@iaj dzd v, 6 o 8 OIs d dzfp v
u
B
[ dz

SNFHFEO

TOF 0O T+
o030~
égsqnmw
ﬁw

FL,NNTIFOAF P
@
5§
N @
Q
o

T

HY 1 st Helsdgtls® @Plszhvy & digisdzty el a| d3
i MCEydes. | dzv BOdzj dzg' & R H J Isj
wWoodzs Hj 2 jodzjtestinddzr Rj s Bdftei jdaiz?, Isd3j dzt
G)fr]lsJB gBRBIHYO. wJ2yom dydets f jtoj WicOL
lsafr]cpdziﬂdzoﬁﬁ dq v mMeoOyk, Skt Isro.

J B dZJHOSdZB Mslstsor 2 IsjdzijWtsd B" dz d3tsH dz' o,
tjtsulso[tsﬂ:;tsé:,j@cxdzmscas, Bdz " qB®BJ W detefsH Q2O dz] 5§ tofs ¢
dzs Hj?2 ©OLEBSoOtcdoOls! s IsjdzjWisdez oMy B
Ocdzgd Isdesets L dzkyj dedv, Ctbteks §sdzkzyOils Y
Isj dzd Mmtslstser A Q1'_~:d3.tjC)dz.q’QG)Sl‘zbﬁ'[j,;tc;atﬂ;galﬁl(§,13t15LIst31313BcfdzJ dz'
O jfmdzd d JjMmls!, Ik dg B-d&NMj, yYyddd Bl BN Ydzsae
sOC e ts ddePdzE Y MO s igdzIs fitpls oHAsjdzEe W@ Qeqj A3j dzdz” = d M
L Issls Myy Is.

18 IS¢ dzd oMy B J L tsedEdO\Gdztsn od3tsie @RS 2sls wlaigBdy - W
otej d3j dzdetsy o Wodzjdzdj d tej " j dzdptseaz®OY ey j d MptaH Y
M Mlsotso Ols! ftsor h jdeds J G jBdgjL2ts fdQ M diftdr)lsidH jH dawin j e

10 shmdtse Odzd d to] BHdz'dds@leftsig ) S3g R dif Uiy ddzgdz 50 Cdzd =
ZOMmistswh j BBz otcj d3j dzad, By des ¢ tsdMis Ol dteso Ols: Mmdzj

1 O0detsdzy § bdfduds &3d fesWodzddw d&dd etLH]2Miss
Ptesodzj ), Ctbtsterj & d MOdd dzfftdgjianSitdzdtyh z "HAjfpg,
stols, IsSsh detsls ©,  s9 " " jjodzeiEOdity Glaflgus deddvmiidsdid M ls o d2,
Isjf z00 GSCtdts k- O0. [ OCMMd B3BOdz! detsy ftsorh jdedj |
edBjtedsts § 30 dwdgkzlsj oL Hj2Mise dw.

[ikOd dtsj dLEyjddj oddwddv Mkt sET® fsig )
L Odzts, Yls® MHipy jS zigsiel HictdO LdgO B dz¥ H O j Wn@d Hsdpdpjisiisdzd j
Bt dzj Clteduj MSts?2 OCIkdodzsilsd BsLEO. | Odz hj
BOtcOB Odzdets? f jtojtitsded d fteddzjcOsh jets EZyomlse o
BsBddz! dzgd ¢ fAff sHY Oted o Oj Iso Qlslisdiwe. d or, dzddlgjj dezddits)jdzte = fiHc
Yyj dzdvw MmMtshsottets IsjdzjWsdd @Bty jls fttdejMmisd ¢ o
$d
H
H

> @ 6. S
OL

SN @™ o
L)

TE- XgogTr gQgeS=11oT
PN Q9 Qo 9%
W“W¢ ©§F "
&0 " g&
NI gd
3 fFoog

ot o ==

JjwOLOdyjets IstsCimdyj M J BJd&Ed ddscekls ftotsded ¢ dzlz L
9o 0dzed" Y COLOdzd, ylbsts Oy 4 S stotslsYd2 dagikizBzisd didz Is
Bsy il orLoOl! Yot yHJjdd] 6J BOItsL dzyj ¥ Odzd yd M
90 jIsmw HOYJ] MmfkMmlsw u@fr] fsmdzy BCtdyoOddw ©OL G

[sBddz d2 | jdzjWisdy htedyOlsj d jtkds &@isyls { dzj
StesdBOG dzd s dzts 6 5 5B dayQjdisdinw clidaidwes s B j dzd 4 6 dzOL
nlzyj kT 9 0jlsmMvy Ctsos 8, yYlsts Mts otcj d3j dzgj d3 § tod o |
tcOL tolzh jdzds . ClIsd dL o3 dzgj degdw dzj sBtcOlsd d3" .

23



dilstsor 2 IjdzjWsde sy jls tsCOL T o Olsifnsin@dydlédstzj
Misj Bz. tofssEzg BARY MJtcHYyYyo yYyoOfmlsts Y Odzse Odzd M! dz
CGHO tdzd desfmddzd Isj dzj Wisdz 9 dzOGtelzH dzsd3 € Ote B3O dzj
sO0Cdd3 BBtOLtsd3, tjLEzdz sOIr dMmMMmdzj Htseo Odzd?2 BH
1L dzj ClstocsdBOG dgd Isdetsjy dzj dtsdedL dtelze M j jls dfitaglzng dzc
pdzw sy Mmjte! vy L dgkr S OMdesMmils: HdzW oz LtsoOlsyd
dL dzzyg ded v d { tets mHgjd2yfifldsoj ot daftstinglse © hj@sds odg) ¢ st
Emisd @3 J Ektesoe dzd .

dCteso sdzdzso ts§ L dzizyd dedj (d3tsB d dato d@lsA ts Wiz SzfsW ts dat
n BBXZOHOISjdzj?2, dts d O sCttkzy O0¢rhdn dsHj2.
zi 2 fuv (wBBh Mo jdeder § d MmMazzy isBder § L HOdedVW,
Wisdzse sy j Is  fdzy jdadids O olpvtdss L S fdigj] HIstsdz! € &8 H dzw
P "dR fu ddd dgj f§sd LkshdRmY ddd.
f fuv ddelsj dzfyd o dz" d3d d fMls ts ycdrd2¢ O(d3s(f) 3 Bdgj k-
fdor » ctstcsHOR) Wodzwstdsfgy sB OMBY L g . Mis Oday
Ov ddglsj demMdodetsj] ©WOLoadIsd) sBddz! detscts
Ndlsj dz2 detsfls! M sdz' L s gdDjddty dz@s Istel jj LAL tslztses tis
MtcOo dzj dzad s M 1 totsHjezgzy df ldzflztz G dzts MPO'L 8¢ 518 BS 6
Msoadj vyjcets dzj ¢0OIsdo dzOW duij dgff O te tfipkfGsciaafsfdsO W d3ts 3¢, tdsok
BOMh sOB dz" 2 - &g BS I&zjug.Mlset dzj Hylsts  jtcor j HtodL dzOS
ZOyd dzOs Is ftoesWwodwWlis! Mw Istsdzr €5 yYjtejL dzgj MSBsdz Cts
dzd W dzt H | Az C s g sdzlz yJ dzd § 3.

I et jmlselzshj2 o dOMmlstswh jj ote] ddasfisd ls i Geyd d
sBtcjIsOj IOCHdEY dd&d?2 ¢ tdzlstctsdz d3d eXs)o SEzmiAgls & @zts o Qo
sjtetcdlststedd SCtolzf dz" = G tstotH jsfglso qzpaled W VI Q € s v dAsts d
dzt ¢ f sdzzyd ddv stROw s d o dsts 2 OfHdisD s dzdzse 52 B MisO
Msslse jIsMmisojdzd® (-9 d tftgliyz , stcj Bkzjlsiw t©OL tcOBSISOIs!
Is j dz! dets? to QHCd=As | Gfddd Qs Olszter o Cdzt yov f j tcfntsdzOdz!
cdd fm wBBRGWHB) HMEfdr | HAvW HBOMMseotsets {§tslstc] B«
da do dHEZOdz dz" 2 fitcOHdBBsddIststed dzG 0 .

1 5 d3dzj dzd ¥ \Oplds oo L Is jzdsf T ©OL o dlsdw daser & d dz
cd?2 dz0 BOLJ MmdMmlisj d3-sffftslkxsects{y J madyy dn,g d dsJ¢ HsddasE dzj d
fedmkh dj dd5, o GBGLtedBs? WYQMdIAsi'Clsdoj BEHEIS Is

sf dMs¢ dmMf sdz! L 59 Odzdets? dzdIsj tcOlslzter
1. 18 BOljtd OdPUP gapPz.ydz" -~ § kB dz
2. ljttse w.d. d Ht. AkzdSydosdzOd dzOwW OCIsdec
COHd s YyYyoOmlsslsdzr = fsdzg 2 dzdL $t852 ddzlsy dzmd o dat
dimmdzj Hso OdzdvVv di3 ( tOHG@ § O tkdzdzdw , BilE OB Y Of
sMBtcw 2014 G.
3. OHIZQISSO (. f. d Hi. 1 6BPRFEHRYfBgOY SOaET
Sdftfizes h jeots d + dzj SstesdBOcdzdIsdetsets L dzzygd ded?2. u© G
4 Jtej?2 (qt) 0o jdz f scdztsh jdagdets?2 HEtsL | dsdadlL
j Mlso 2 B30MMts?2 1 ®c dfspadj Wi@jzls MY cisdefdtealak yJ ded v 1
J{uvuv 8.141¢F) 4RrR. [T R1IRAZ ARITRY[HSHMuUBR] RYR)
R{1TRITRIUVIZRM R)IJUY[1RE.

5. JljtjhoS¢ts |1 .1. d Ht. ¢dzOdzdL Msmistswdzadw o
Iso stedets? MmdMmisj dx-MOuze 6dzd f @) dz§ tc ' Bplslo ffd? 'R dzte G 51 f O LOH
L sdzj dBsBddz! des?2 MoawiLd. vOB 3] .

6. pytflagy (-G to 4 W. 2 B fs fUXHIGRdE] j O dagljindsz gigh@idc sy j M
fosdigpd@elz § d3s? C dzj Istsydzs?2 6 dBJ dzd .

7. zdBSCt9a O .. d Hte. GCWWJjCls gjdgdwj &zBlsdcdvw

24



ftotsH EgA¥d W Edz2C yd e e @Odgst dEtsefj dzv s L S j tod d3 dzls O.
8. mttmMjoO 1. RrR. 1 Mdr sWidusday j figl tShlsdj dd*jj dRts Bslp g v +
L4 sjL Pz IsOIsrT dzsdze s Hdzr n dMimdzj HSo Odzd2. v O X4
9. Jtdetstes jo S. 1. 30 dzil MmMtslstsigntsd d vy d tod -
Odzd dis delffficOfipdzts s d , toj SR dZHOYdd) . v Od3 x4 .
10.s Olsjetstedw 21 Ld&OYOJIs, vyt ddd¥lsmyw A6 e
cOCO0 £ yjdse SO0 d ybss fted < Istsdg dzj dz2 L w dME dz¢
http://netoncology.ru/news/2467/

JAwr s¢ twlrc csdovw It fruvsAuwy

14dd2C " dz 6. o
9dC dzOH Oy COWJjHted s wul:
sd om! €d2 dzOy' tsdzOdz! ded?2 kdz' 9 jtemdls
sd 9, VLSO ¢

| sdelsOtg . { .
MiskH jdzls COW jHId s
sd om! €d2 dzOy' tsdzOdz! ded?2 kdz' 9 jtemdls
sd 9, VLSO ¢

4 0O0c 0Oy w. I.
MlskzH j dzls Cubsljw tod s
sd om! €d2 dzOy' tsdzOdz! ded?2 kdz' 9 jtemdls
sd 9, VLSO ¢

Mlskzn jdzls COWJjHtd s
sd’oefm' €d2 Oy sdOd dd?2 kd' ojteidls
s d,uek 6O’ dzO

EVALUATION OF QUALITY PRODUCTS

Zenkin A.
KITVT lecturer , professor
Kyiv National University of Technology and Design
Kyiv, Ukraine
Hontar D.
student Department KITVT
Kyiv National University of Technology and Design
Kyiv, Ukraine
Sagach I.
student Department KITVT
Kyiv National University of Technology and Design
Kyiv, Ukraine
Rumyantsev .
student Department KITVT
Kyiv National University of Technology and Design
Kyiv, Ukraine

b detsls Oy W

[ 5L G dzf dglisl©'dzO dzy 'L Ug'olsCRl " el v fits s H 2K djr dzOyj dz
43 Is eHEL o 5 Ay Y s OL Wz B Hf s s H 2'C B ] dzts alz@fdsS 6 o dzv dzdz’

25



LdzOyfitsl® OL iz Sgdg' dzt Y s H B P'L s de@y J olzda izt of' tH-dzd -
¢ OLCdzch

dbstract

The analyzed targets and evaluation stages of production quality. Identified methods al-
lowing to assess quality products, which are based on a comparison of appreciating the values
of quality products with a base value of relevant indicators.
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Abstract

Kinetics of polarization dependent changes of photoinduced magnetic anisotropy in
magnetically ordered medium with initial cubic or combine magnetic anisotropy is described.
Results are obtained for arbitrary oriatmn of a light polarization vector in crystallographic
(110)7 plane of the medium

Keywords: magnetically ordered medium with photomagnetic properties, orientation-
ally nonequivalent site, active center, uniaxial photoinduced magnetic anisotropyjylinea
polarized radiation.

Introduction

An optical exposure by linearly polarized optical radiation leads to changé&stia
state magnetic anisotropy (MA) in magnetically ordered medium with photomagnetic proper-
ties [1]. This changes consist in alteon of a cubic magnetocrystalline MA and an appear-
ance or change of the photoinduced MA in media with initial cubic or combine (cubic and
photoinduced MA) MA respectively [2]. Common conditions for this phenomenon are an ex-
istence of active (light sensie and magnetically anisotropic) centers in nonequivalent sites
of the cubic crystal lattice and a possibility of their photoinduced redistribution among these
sites [1].In medium with photomagnetic properties the role of these centers is carriedhout wit
transition metalsons thosecan exist with different valence states in four orientationally non-
equivalent octahedrdfa") - sites [1,3]. Till now the raximal energy density of the photoin-
duced uniaxial magnetic anisotropyainly was investigated [2,4This work aims at a re-
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search of the active centers redistribution among the s&és and changes of photoiduced
MA energy density during optical irradiation of the medium with initial cubic or combine
MA.

1. Photoinduced redistribution of the active ceters

Availability of symmetry axis of the active centers causes a dependence of electronic
optical transmons probability on orientation of light polarization vegt¢t]. The absorption

probablllty of unit intensity radiation byhe center in-type "a"- sites d =1,2,3,4) is giv-
en by i :[W0+|- (ET)?= :a0[1+|3 CoszJ/i] whereTi andY i is an unit vector along the
local trigonal axis of the "a site of | - type and an angle between this axis @ector , re-

spectively;WO, L, % and B - phenomenological constants [4]. Local symmetry axes of "a"
i sites are directed along <1ZXilfections, which are easy magnetizaticlesa(EMA) in cu-

bic crystal with Ky ¢ KZ/B, where Ky and K, are first and second constants of the medium
cubic [¢ [3]. I n s uc h <ldlz-dandx@00t directionsrarg gitera | | o g r
mediate (IMA) and hard (HMA) magnetization axes. Probability of trans}%mf the cen-

ter from | -type "a"- site in one of three others "a'sites can be submitted by tBam of

P
probabilities photoinducebqow and thermoactivéNr transitions [1] wherK is aproba-

bility of electron transition from the light excited state in one of others Sdés, o Is an op-

tical radiation intensity. The probabilinyvr is defined by expression [2,5]\.Nr
nlexr(— Eal/kT)+I72eXd' EaZ/kT) where Eat and Ea2 is a low- and high

temperature activation energy of thermoactive transitions respectﬁ/elymd 2 are the
corresponding to them frequency factors.

The medium irradiation leads to redistributiorf an i ni ti al mEiepul at i
by active centers. Photoinduced distribution of the centers amongsl&s is described by
system of equations [2]:

4

dn/ dt=-wn +1%W
91 ]

wherdt =N / N' N and N is a total quantity and quantity of active centerg'limype

- sites accordingly ¢fr definitenesd =1,2,3 and 4:orresponds té a-cGiteswith trigonal

[11]] []11] [111] - and []Jl] - axis respectlvely) (AJ+BCO§J/)
A= aoKl Ab (1/A)eXF( Eal/kT (Z/A)exd Eaz/kT)

For radlatlon with wave vectdo and polarization vectqr, directed accordingly along

-I OO oo

 an=

crystallographic 410> direction and arbitrary directions in medium (1i@Jane, the solu-
tions of system (1) can be submitted in form [2]:

nf =C, +exp- £C,/6(nE - C, Jen(rC./6)+3(C, - nE)oC, +
+2(G, - i JpC, [sHrC,/6)/C.}

¥ =C, +expl- 1G,/6f(nl} - C, en(ecy/6) +[2(c, - nE)oc, +
+3[nls -G, JoG, [stleCy/6)/Cf
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E n' nE nM . y . L
where ™ and i (nIO and 19) are thepopulation densities (population densities in

initial state) of the centers Ia" - siteswith local symmetry axes in (11(-)plane(i , J =2,3;
N j) those are nearest to the polarization vegt@nd magnetizatioiv respectively;nl

and n4(nlo and n20) are thepopulation densities (population densities in initial state) of the
centers in"a" - sites with axes which are go out ofthe (110)plane; [ = At

DC, =W- W&, DGy =W-W" DG =W=-W". ¢ =ww®/w,

Cy =W W G =WW! W Cym 20+ +3W".
W= ZWEVVM +V\NNE +WM) Ce= \/4DC DG, +9DC“2 t is an irradiation time

Time dependencies (fig.1) of the centers population densmw ofsitesat different
vector E orientation in the medium (110) plane are obtained for the following parameters of

YoFeO,. Fe” (23] 1= 7 7 ©2-0.35 [4: Ea= 0. w0 7522= 0 v3 fr=15100,
-1 61045t [2,6; b/ A=5QA0 o
2. Photoinduced magnetic anisotropy

Photoinduced redistri but i-cites leafls taam appeare t i v e
ance or change of the photoinduced MA in media with initial cubic or combine MA respec-

tively. The photginduced MA energy densﬁy of the active centers is given by [5]:
&= - 4/N [ a,a, (nl' n,- ne+n4) +a1a3(nl_ n,+N,- n4) +a2a3(nl+n2' - n4)]/3
1),

where/ is a constant of spiorbital coupling [6];31’ 2183410 directing cosines of

the magnetizatioM relatively to crystallographic [100] [010] -, [001] - directions respec-
M

E
tively. Substituting the values cﬂl n, ,nj and ™ into Eq.(1), we shall obtain:
e, = 2/N{(2sintgcosy -/2sin2gcos |2(C, - C, f2exp(rC, /6)(ch(tC, /6)>

3 (nlo' n;\g' (Cu - C]J ))'I'((Sf'(f CR)/ 6)/ CR)(([x:JJ +m1j Xﬂ%- n.LO) -

- 4njDC; +C))J+(3CO§ q- 1)[(ZC|J +G, - 3C11)' 4exdz‘C0/ 6)(ch(tC/6)°
* (- Gy MG 8) € )l Joc + 200, (-G )9,
iere C© = DM (W - 20 )+ W (A - w )J WE\NMM +WJ-“” hw

g and/ are polar and azimuthal catinates ¢ and/ are measured from the crystallo-

graphic d11>- and <112 >-directions) respectively.
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Fig. 1. Time dependencies of the centers population denQiti('a's:]"z’?”4 ) of
L H
"a" - sitesat different vectoE orientation (population densitidd , N and

|
" are obtained & orientation accordingly along EMA, HMAnd IMA in
medium (110) plane respectively) in medium with initial cubic (fig.a) and
combine (fig.b) MA.

Time dependenciesid.2) of energy densit)?P and EMAd i r e crt(thecamgleXs is
measured from the crystallographi&:l&> - direction) of the uniaxial photoinduced MAre
obtained for active centerd™ (32+ ions in dopedYSFeSOlZ[l-B,G]) concentration 0.002 per

formula unit and/ =5 cm? [6].
3. Discussion
An medium exposure with vect@r orientation in (110) plane leads to a rise of the

E
population densit)ni of "a" - sites withlocal trigonal axes in thmedium plane those are the
nearest to the direction of vectprdue to reduction of population densities of three other
types of the'a" 1 sites or mainly of théa" i sites withlocal trigonal axes in thenedium
plane those are coincide with the magnetizalbuirection accordingly in the medium with

M E
initial cubic (M="2="="N=025) (fig.1a) or combine'ti v0.32, M= =Miv g 23)
(fig.1b) MA. Maximal changes of the

0,,deg.
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t d.2Z9 Time dependencies of the energy den@ﬁ’t)a nd EMA drioftkect i on d
photoinduced MA in the medium with initial cubic (fig.a) and combine (fig.b)

MA at different vector polarizatiok orientation where® = Kl/3:+ K2/27.

Depend ePrasvi/eHz&seP/JjeK‘ an cP agiwell ase"/‘eK‘ are obtained
accordingly atector E deflectionfrom EMA of cubic MA in medium (110)

i plane on aangIQE: q-=q = 23, 9" =q =45,

population densities are reached at wieetor E orientation along one of medium in

E nM
plane EMA of cubic MA {]i Y 0.32, T =Ny 0.23). At medium irradiation with the

vecbr [ directed along the medium inplane IMA there is pair wise active centers enrich-

ment and depletion of tHa" - sites with medium in plane(i , J =2,3; L, J) and outgoing

(! =1,4) trigonal axegespectively. During the orientation of the veqtoalong medium iri
plane HMA the population densities of all four ty[ag - sites does not change or are leveled

(nl: M=M=, =0.25) at irradiation of the medium with initial cubic or combine MA.
Light induced redistribution of the active centers amongotientationally nonequiva-
lent 0 a’iosites is the cause of appearance of the uniaxial pithtoedf ¢ in the medium

with cubicf ¢ (fig.2a). At exposure (OE<° ) of the such medium by radiation with arbi-
trary vectorE deflectionangle qE (angle qE is counted off {11] idirection) in medium

(110)7 plane the photoinduced MA energy dens%/is changed fronzero (fig.2a)to some

finite (for corresponding direction of the vectoy value of the energy densi@P att- @&

E
This finite value increases at reduction of the afjle Simultaneously the [ ¢of the pho-

toinduced[ ¢ deviates from an starting orientation Eat O) to thedirection of the nearest
to vectorEinT pl ane ([ ¢ of the 1initial cub et [ ¢ wi
(edm. 20) . The st a%)t idnegv iaantdi ofnisniotfe r(fagt of t he

E
decreased at reduction of the anffle. The absolutely maximal value of photoinduced MA

energy densityeP is reached at vectdf orientation along i plane EMA of initial cubic
MA. In the last case the EMA of photoinduced MA is oriented along this EMAeofrtitial
MA during of all irradiation process.
Photoinduced redistribution of the active centers anoriegntationally inequivalent "a"
i sites leads to change (fig.2b) of the initial photoinduced MA in medium with initial combine

MA respectively. Durig irradiation(0<t<° ) of such medium by radiation with arbitrary

E
vectorE deflectionangled ~ the photoinduced MA energy densﬁ? changes from an abso-
lutely maximal valie to minimum value and then converges to some finite (for corresponding

direction of the vector ) value of the energy densif?)D att- &, (fig.2b) This finite value

E
increases at reduction of the andle . Simultaneously the [ ¢of the photoinduced ¢
passes all direction in medium (110plane from EMA of the cubic MA that is coincided

with magnetizatiorM (at t- O) to some finite direction in (110) plane that is nearest to

another ini plane EMA of the cubic MA (ai - B, At vectorE orientation alag in i
plane EMA of cubic MA there is the maximariation of photoinduced MA energy density
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% by its nonmonotonic change between absolutely maximal value and maximal reorientation
EMA of photoinduced MA between differentiinplaneEMA of cubic MA.

Conclusions

A medium optical exposure by linearly polarized radiation leads to appearance or
change of an active centers inhomogeneous population of nonequivalent sites of magnetically
ordered medium with cubic or combine MA respectively.

Inhomayeneous population of nonequivalent sites by active cengstdts in occur-
rence or variation of photoinduced uniaxial MA in thedium with initial cubic or combine
MA respectively.

During mediumirradiationby radiation with arbitrary polarizain vectorE orientation
the photoinduced MA energy density changes from starting (zero or absolutely maximal at
initial cubic or combine MA) magnitude to some final finite (for corresponding direction of
the vectornr ) value. Simultaneously the easy magregion axis passes all direction in plane
of the polarization and magnetization vectors from easy magnetization axis of the cubic MA
coincided with magnetizatioM or some starting orientation to some final direction that is
nearest to another inplane @sy magnetization axis of the cubic MA in thedium with ini-
tial cubic or combine MA respectively

Maximal changes of the energy density of the photoinduced MA and its easy magneti-
zation axis orientation are reached at polarization vectarientation alag easy magnetiza-
tion axis of medium cubic MA.
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The results of computer investigation for comparative analyze of white noise and pink
noise for frequency band around 4200 Hz are discussed. Are presagpenngi of signals
and their phase reconsttion. The parameters of s@lfganization fora fain structure of sig-
nals are discussed.

sdzt yjor j Midazsab@z, B jdzr 2 hbkd3, totdiisdcz® ylifkdz, § &
Oz ster MOBBStce OdzdL Oydd.

Keywords: dsgnal, white noise, pink noise, phase reconstructi@mameters of self
organization

ftcjH" HEP R ©OBBIOAR [ 3, 5] & tOMmMd
sse o LOoadmdddismisd tsls OWEMmislgmyd ME S -
Zd830 d 4186 1y, ©OmMf sdsyj d@filsmls,y]
g2 0. 1 BClsOo"®( dezdpbH zBQ TMistisBo § tsd
dsets Mistesw) . v jogj dztf PHzdz®F s tf dz@2s M PO M I8 &
sMisOQoadzv jIs Ctsdzts 271 24d), 2 0zv | 4o s B &z s fif
E MmMots2Mlsoa® hkd@iseo' 7 MdcedzOdzse 0OdzOdzd L (1
C OwpaxO})Is it lslzd ndz.w f sdzsmtser d3 W d dz' Is tets d3,
Mde dzOdz. s O¢ MO Mde dzOdz, SO d Wddz' Ister
Bz § otsd 3@ 363 O dz' dzts ¢ SoundFprgePry Is tstc O

HOdzdets? ftosetcOdBdzy dBsekzls ¢ j dzj to JUstsioBOjls-! MW H
"z (1z), O bLOKGYtatE O z)dsds §tedydzj o 2 (
kZsesor 2 (Is. d - dzj f toj tor joLdfna? g3ts i’ csdzOfA ji $zls todB
sdetsmisd RBsh desmisd s jyEGfiglStsler o tod dyy dzdzé B o n Istfstdyt
Ctsdgj ydets B30 dz' =, tdgg dzde@ tzo O elzdz™ gils M. dzj C s B J Is
Ud ded v . [ s s jozd miSduuem@pEzOls js ) efvsidefis” - ts @tz jdaR 1
d M JjSlstcOdz! dzts? f dzslsdesmisd dEtsh detsmisd, fdzd HE

I
©
N
11

T @H@E-11"
no o Q
GEs o~ -

FOoROFA " g=

© O g ss
MEF=ONON Aok
§ o0

& v -

VOSFOP _00IFIEF O 1111
KT -
R o

crowen IIGTTRALE

SRR

35



[1]. ¢[StOh jdeder j& hbkdsr slsdzdyos Isfyw

fMlse O d_?)IZLf(;OdzJ dz' = MdedOdzso, tf kzls dzg P Mmls dz

W G dzOdp@z" BN deBdcjOL sty + ¥ Isjtoder = 1 S j tod d3§

dB 2 dOd3d, f t5dzlz u( dzBiHaO W diztsdr©atay | d3t€ wspzlpd

] sHBB dz" § 1 €My jtod d3gd dzls T sfiizh j Miseo dzw 8 Isw

anCtsl’iszd];BB\g@ng%Iz otcj di3gd dzd tcOL tcOB tsls Odz

tsfnlss dz0  -tu[Ete{O BagAisY coumidy dztstiztzt? i3zl ' € Odz' e

d deV stodffzsd § B ugg Upozgle@d s W HO f jto] f3j dad

n o, Igmﬁ dh st qirdfHslflzs B s odzg jozd dzj 2 dets?2 H d dzO
dzts o dz' o3 Jtoj 3 dgdz"r @3 tslsdetsmw Ismw : CteOWdujMEsy sl
fndzts y dzts gdzd tslipwyffj e 5 ftetsyyj MmO, WOLtsoaOwW to]j € tsdzmists
ftejHjdzjdedd Hlkdz MOyd?2, ddzlsjcteOdz ¢ tstgtfCdsRy ofipfd,- -

fMlsj di3r , e detso j dgdzOW tcOL dzj todetsfls! , O IsOC ¥MO-{ dztss d

yd?2.

I s diBs 1 Issc ts, sy dzts dzO2Isd L dzOyd dedw C Stete g «
Bj todesmisd, Is. dz. fjtcotsets ff 5C OL Olsgydztc O I dzatha @ .-
2O dzO (| tetizts dzglz ) . ] sSHtetsB dzts | -fisly @ liNdDigds ¢ Y JAFECL S 2C OdiAs Hizjs
Ndlsmw o [2].

AdrdudmSd2 Mmdr mdz § 4 tej udmdzj dede” » f § te jlABJ dedz’ n
6] d dzj Clsster . HtekcdrR ©OBBKOR BFr d& ftojHY ted dz
Mo s2Mlse B j dItdsc B8 ZdRitstetsL 5o s

[ Mdzso dzOW yj dz2 MtcOo dzd Is§ dz' dzts & s s PO Is o h fiip@sts
Bststee Odzgd L Oydd, Stbtste’ j dBsclzls Wiske B teitxfoCdflO L fisvdzO:
1 Ohd dfmfdzj Hise Oded ™ Mo dHJ Isj ¢& tindshyldrts UsC ysd s, ts o3f f) Cudest
weo dglzts LsGrplsd Mg ¢ 2O dzO tsls o tcj d3j dad, dzj Mjls dzOdB s5cC
WisteOydd 5 Mo 2 MisgipGd Mmalfiy feOEAPdzts of de'Of IS Mic j d3 dzdz’
Mots2MmMlse Or tj SsdemistczC ydd.

v O¢, cOMf tcj Hjdzj dedj G kdzz MOyd?2 v ofidgisisls fipy 2 tslist
BiyHE BsYOoOdkotsets cf stelstcj sOe, guizdl d iz IS DL  p O
Slsdztsh jdzd § Ctdzdud Mlse O L dOy] da@ s dz@j Ste hltsizddu Mdzd
oL sy d = L dzOYj dzd?, d dzdddzQ 3 E dstyiplipls B W ted &«
HgdzOBd uj ME 2 MdHEERUEEREO WE@EH d kORI Ui ¢ d=a
dzj 2 20w Of f o€ MdisROHP Fd cfctOW aftE ®™ jIs tsyj dedls! k¢ dzts
IsOdzc j dzgff k6 dzO0O dzOSC dztsdzO@ oW dBs?2 € cetedL Sdzls Odz! dats:
9 0] Ismw WeCj@E ygts dzdzOw ( d dzd tzsBE s O &Odz®o )2 tc @l & stz
deteldetg ] L dz2Oyj dedj tOL di3j todetsmisd dBsy jls Br st o]
d 8 dzseOtedW sz d3j Isted € d .

Jtesyd M MOBsstcc OdzdL Oydd o tO®RE O~ Ists?2 ddzd
BzLrr COdz? detse s dqdzd " 2B LOES {fipdod @A) o tfHds
nOtcOCIsjtc dL d3j dagj dedw € tsls tisfipls WVRn fitsa wdetday d ds  dindk:

hjets dzOMm weo dzj dzd v . tJUraa@ lsodz0 Is&Mmf jytsdd3p dzlsA

j dedzts a3 sted € O sy J Is jfiis® fiy iy dgHisdidfcotsCAsd i@ & @& o3 §§sApzd

sstec OdzdL Oydd .

vsO0¢, WOLBOOW tjCdmstezSydw 1z o B&OMIsSd Y

dqidgds 5 tsMmtse j dzdztsmisw d3d o dzzIstej damdzj R "lisds 2K tstizticy H C

sdzmistekz¢ yde, tOMMistsw dzdMs OdglsPH b5 I8t § Godiad 16 Wiy Isf =

tdLizdz IsOIT H&vW Gftsttds?2 yYyombkssisr 330 1y ¢

ftcjHdEZOCO] B2 ©OBBI] & BMEY H QFgH ESSHs s

ZOdzse 1z d tz HAEY o jterndzicts WOBIsHisipls®sdH

6 1y, (odgmMOPEEddgg @ dzO 1492 9Hld Qi yOL. s dzj © dddgr 821

.:;Da

FoIFEG =
O Q

&GS 08

I -—gn
= O
oa "

w
»



Lsdz fOCIdyuimMed §sylsd daj v ddrds Hozh lstadans i dgls
ZOCts shte | ddshlsd " kdksHE)isDod ] S st | ot adi lszdd R d

10 tdfp. 1 fwjHMisOo dzj dz" Mdf ¢ {iz®Ud d ddged EHstelpy o
sls HiekcO (O®Rf dZdskzHO {z dgjMCtSsdr €65 Bsd M j) :

4 X 10*

41 CMS WN & PN A-13 D2 MF115 SF44
2= PARAV EQ 4186 HZ BAND 4081-4291 il

5 ol st i e e

WHITE NOISE
o} 05 1 1.5

2
4

x 10

4% 10*

20 i

o

2oL Al

4| PINK NOISE . | |

o 0.5 1 1.5 5
x 10%

tdfm. 1. wdcedzOdzr Bjsets oL Boatsets h EZdsse

sgdzjHEZjls tldikjlkdls!, Ykt ittt yYyOfladkOls®Q- | Y
dzr 4 tOL dzdydv:
4x1o4

41 CMS WN & PN A-13 D2 MF115 SF44 PARAM EQ
POINT 20 HZ BAND 20-21 HZ SIGNAL

2
o [ R

2
g VWHITE NOISE K : ;

o 0.5 1 1.5 2

4

<o 104 x 10

o _
e ;PINK NOISE x I ,

o) 0.5 1 1.5 2

x 107

tdfm. 2. wdcdOdsc se ) dzEssn ¢ tdEn SasyOfls sls dzts ds

J oW dSd MdedzOdzse HdzvW sl yElstsydess?2 yYyOMmistsist
l1itjJ2Hid3 € OROdzdLE WOLte" 7 tj CdmMlstezC yd2:

37



x 10

0.5 41 cMS WN & PN A-13
D2 MF115 SF44 -

0O PARAMEQ 4186 HZ .

BAND 4081-4291

05} l
WHITE NOISE
-1 L I L I I
3 2 -1 0 1 2 3
x 10
2x 104 T T T T T
1 . ll
0 = =
Ak ]
PINK NOISE
"3 2 -1 0 1 3 3

x 10"
tdf). 3. AOLBO' | tjSdhstkSydd Hdv I

[ desy j Mlsoa O Istsyd &, Htod HMIsOo dzjlsdsdy dits dzORizE-Gsddaists ds
Yyos smw Htke ls Httkzc O. AOL s OV to] ¢ BdEm Is tdfzdRtaysd-w
desfls+ by ¢ BOSMHd BOdz dzO o yJ delsied W g B 6 O ( dizj dhL t
Hj dzj dedz" 7 dzOf tcOQo dzj dzgd2, CGHj ItsySd o j dzdqte®g - fyj BV
s3] tcdzes o tsL tOMsOjIs (sl yjdeste® ¢ fitedWjtedd) .

ANOL B OW to]j CdlstckzS ydw L Beaets hkd@RO dqdij dls
odH; 1Ists MoadHjlsjd Msoakjl t {tjddBkregntdY dzdzts d3
f OtcOdzdzj dz' dz" = G BtedL tsdgls Odz! detsdR ds.d ddzd BdzdL €~

dtcOQodzdo OW WOLBer j toj CodMstczS ydd Mdc dzOdtsse
f sdzsfp yYyOMmlstsls © dedL Ssd3g, MejHdzj 3 d o' MsC sYOMIist

shgj ftjHoOtdlsjd d j of aSHT. AOLEGoOW (o] ¢ sdzf
Izac;dzdquszdz,lsnsUs!sUsdz@Ir]dzqaﬁade dLCdr yOfmssl cfs
fjde, IS5 Hd&" ] Hde ¢ sands sds dasigtse jHdidty Ol ds dzd" fpts Ay -

tsq’aOJlsan Is § dzH j dzy d fiis Odias{dzts Isf3g dedets{Etsf o tBL 6@ . tOMMIst
WOLto 565 tsdislst s @ 5 5 By q;u;mqumqq RAZOY) CGtso
o] CsdzMistczC ydw wodzw jlsipw WEkdzCydj2 yofmilstsisr .

AOLBOTr 2 cHtteltejlse tGISLtSE)szJG"ISq’Jh Iz te3® L Gott] il ebsts -e0z0L
fllsd s YOfMmistskdtsects HJOf OLsdzO: HAMisBE] 2 &BHkBHEDC
COS ftoOpdidB®Binksojls s yjdkstd ¢ fjwdWjtedd. uvOSC
WOLBots? tjStdmstezS ydd o j 4o fidstsis s dtg § O mdzoOe jsi@ fiyw

l od yd dz' Wstoz dzd tetso Odzdz' 7 thtse j dedzs s j 2 dzj
totso Odzdgts ldncfizj H s Ols j dz! datsdzts iipOd daff nydizis &y o osts igdssdy M d 6 ¢
dzj dzdj WOLBots?2 tojStdhstez yddzfusL btixkg s fyllzd j d
o] zdtetse Odzdets s d fd ¢ dzO dzO .

38



] dlsj tOlkztcO

1. wjtedjdSt ¢. 1. AdqWtkctseo OW tsBitc@B BISLSHO. Md @
g4lB.: 1dBYysl dh0o07d

2. ANJizpBHmOd . ¢.-BEs BT Otz jzsgets BsH | dzd tetseo Odzd
mMsBdd Hdzvw orifhh j2 [(HIdzu O3 § sddEtOONd Mis &,dz. 2 0 d&s.I

3. ANdzpBbtEOdz 4. ¢. s osftwtsmMkz t CCugddr b &dts
~nOtcOCIsjtedMmisd Cé c¢/Bilgaapc® sy J dzlsiz®z ©@YSC 8d d Wz flzs dzO
Is ji@edzO dpyl dz0Fc & dz@dis C-fste &S 19 § B dats | iic jvigsjidzda d Is Odzdzy ,: 3. s
Licdzed ¢ MpQIsdg 2 fflstd dzH iQiddd B ,j dOE) OH j AB] dzlstc dEO@X, 50 d = 't
20157 . -2B9

4. ANdzpgOstlr . ¢, [ del S slster n M j SlstcOdz dzr A
odHBse hiEzdtse. [/ u sz dsdeid;OMylsf@Glsigds cdzgOapjdis tc © ¢ ) dz
OzOM®BE) Y HzdzZOtetsH dzs?2 Hf @O g Y ) GOBRYRE sdz2t | toj deyd d :
XXlojCjeé &. mOt! COb! vWvHGseES jnde' Migls Odzh Otsls O,
d d@r)..: dapdeEASBZO Yy d sdzder 2 yJ dilsitc - 7dzOdzd j €, 2015.

5. ANdizpbtgOdz 4. ¢. s otftwtsmMkz t CCkugddr b &dets

nOtOCIsjtedmisd ¢ ¢ B J dzts ditisdzd Sz d3Pje dzl¢ wsebLdizQWL (R J G&j/ ff &7 B
L O dO@&Q dé dzO3sc t5 HizRdz C-fste &S s Oy jic j doy OO0 o it
Hiff B O d@O&dzm §.: itmddel € M iISeDjsde'2dm PcB &z, iy @ @Hjjdds » .
AJdzlstc dzOk SRy = 2ithulz 6 d21% 0

6. ANdzpBwOd v. ¢.Mfj] YEGERHE'—- - O0tcOCIsj tcd fls
odHtse hbkdtse (tOLHjdz 2) (o 4 yoOld)

7. Atsdzdzjte . ¢. uwtsLHOd] &BzLr' (@) BZO: -1 pml BIs
] jlsjteBEZ@®202@005. d d.

(]

39



MR RY[HSR[ 1O0¢USR

SRYUlLURY[HEsdCc flrrfJ? R vrftruvrRYyrasodéc [} URS
Vit {AredprefJ RO ?VfEB TRITIRYOARR [ rudr ¢
4OV Ottt ¢ . 1 .

RdzMisdlskzls sOOddLO d | jttecOddyj MSs2 mdBdd

sjrnddyj MSdr dzOEZSC, MlsOteh d2 dOkyder 2 MslstclzH dzd €
dLJtBO2HY Odz, G.

¢pdzdjo. ¢.{
RdzMisdIskzls s Olds@ezdodf udi MSis?2 mddisdd ddz. OSOH. [
HEC st Isjrdzduyd MSdr dzOEZS, LOojHEZEMNJ2 dzZOBTS

OL jtoB OXH PAdz

KINETIC MODEL AND THEORETICAL OPTIMIZATION OF OXIDATIVE
COUPLING OF METHANE

Safarov AR.
Institute of Catajsis and Inorganic Chemistry named after academician M.F.Nagiyev,
candidate of technical science (PhD), senior
ol i tese.
Aliyev A.M.

Institute of Catalysis and Inorganic Chemistry named after academician Eyy&v,
academiciangdoctor of technical sciencgsead of the laboratorh abor at ory c¢Cat al
zeol i tese.

b dzdzsls Oy dw

t OLtcOBtSIsOdZO Cddzj sdyd m¢ OW  dstsH j dz Hdzw  f tetsy g
SOdkO o 1 Isddzjdz d Oydlsddzj dz. 1 0 BMmMdese j w©WOL OB Sk
Yyd MMO ftetse jHjdzO s tste]lsdyd MEGOWd dsfdishidesfa by d v .
" Mlso dfjtedpdi) ©

Abstract

Has been developed the kinetic model for the oxidative coupling of methane to ethylene
and acetylene. Based on the developed kinetic model of the process carried out the theoretical
optimization. Have been determined the optimal conditodrike process.
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sOBddYO 1. sddajlsduimSdj §OLOd)lster

Ink®, InK; EQ ¢yl s
Ink? 16.79 E, 27.73
Ink S 22.24 E, 127.12
Ink 3 43.08 E, 109.61
Ink $ 3.48 E, 68.21
Ink? 12.08 = 60.71
Ink? -16.43 Es 18.72
Ink S 38.93 E, 259.61
Ink -9.25 = 1.99
Ink 1.77 = 2.47
K 14.163 Q; 15.40
InK 15.033 Q, 12.66
Ink?, 2.997 E,, 48.52
Ink 2, 20.681 E.s 24.33
Ink?, 1.748 E. 20.25
Ink s 20.68 Eis 24.33
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