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7) CteOfdzr 2, Y jdzlsr 2, L jdzj dgr 2

8) f ztef Ztoder 2, totsLtsor 2, CtcOMmds 2

9 L jdzjdgr 2, MOdzOItser 2, dL EZdtckzH dzr 2

10)ddeW e OC teOMdz" 2 d kdz' stcOW dsdzj stsor 2
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Lser ANvHa BosiHbl (HM) HanpsaxeHue (B) Martepuan

IKgaCHbM 610<A< 760 1.63 -2.03 Antomunus rannma apcenns (AlGaAs)
OpaHskeBblt 590 <A< 610 2.03 - 2.10 AntomuHusa niausa ranava docdug (AlGalnP)
KenTbin 570 <A <590 2.10 -2.18 docdua ranama (GaP)
' 3enéHblil 500<A <570 19 - 4.0 Antomunus ranama docdua (AlGaP)
Il’onyﬁoﬁ 450 <A <500 2.48 - 3.7 NHana ranava Hutpua (InGaN)
IdJmoneTost 400 <A <450 2.76 - 4.0 NHana ranava Hutpua (InGaN)
svifdt, fmd] bejdddesetd M ysjbodd, {§jt]?

fsCOLOdets, COCd] " StodMmlsOdzdr" COSdd yosjlstsds Mo
RL dz¢t 3d detsW steseo o tsL ! g dB:
b CtcOMmder 2 dzt B dats W 0;, s YA o 1 todls IOafiyr 2Y jototst  J d3;
1) dzlsr 2 dzt 3d dets@ dettedzd qidg Ig B8 f 2 (AGSBs@clERIs Wzj e Jtoso O
Yyd ted J o
Il mdded 2 dzs 3 des W steZ in& dz! o d mgaz® @dzr 2 Mmj toj B tets d3;
JLjdzjdzgr 2 dzt 3ddes¥W st Mkzdzr WdH € Odzr ydqw CasS, dzjoc
r StcOMmdzr 2 dzv iz detsW tste Mj dzg dzgdH S OH ABBdW o odHJ §c¢
3.s0C kY CdBBJddZOYyde Mo jlswh jetsmw " CtodMmls OdzdzO"
oLWIs!, Ykt Cstpirz yd szl Q OOy $5 i § 560 @ dzardls,
)¢ d Al GaAs
2)1 d I nGaN

3l d I nGaN
4) d Al GaAs
5) d GaP

1

r
6) ¢, 1 d Al GaAs
71, 1 d Al GaAs
81, 1 d Al GaAs
9,1 d Al GaP
10r, 1 d Al GaAs
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[sBstesydz" 2 Iskte Hdzv hCsdz dgd S s9 MlsOtch da ¢ zOMm
Il . [ OB dted dzls

1 odHdls g @zOB d tod dzls, fs Cobtstosdiiz ttOMSd
tej OCIsdor (ddzd &ddzjteOd , ofj ftejHBIl" dd3j¥ls
Jdetsdz ) Isjdzi yCts2 o yjdzlstej dzOBdteddzls©O HEsdzy J dz
sHdBE dqL ftcOs izl O - fHcHo { ssd3 & Moty Isj
d3d dzj tc O dz' d kOSCks dzOBttcOItstodzze  sfmizHlz, yls ts
ftcdetslssodls! yojlsdzze Yy duECtsMmils: , MsH ey O ¥  daC
fts SsHdBz d bz 3j .&jltsjzH Gislsz] j d3ts)H didss ¢ aste GlOIL !
dets dzj sBRtsHddBs dMftsdz L s Ols! f sdzdats s & o s
~rdBdudi MSdr ftojoteOn jded 2, d bd ¢t drn (BCtkzy

ftejHBjIsT, Cltste’ j L dzOyOd datsiziBL wizd tdO Lcodgts dyfdsts
Ctslststolzs ofmMd BEHJjI Mdzsy j dats) . 1dujcets dzdh dzgj @
oBLHj2Msoadwy (tyjd o' MsSCdd IsjdkfjtOlskzter, 0o

sdzr ¢t s, yYlsts I 7 wd¢[ R dBscdzd B" MHj &zOIs* 9o h
[ BLEOyYjddy ftjHdBiIsto: 1. fme d dzj y, 2 . i .0,
Mot tesH dzOVW -)( dgts, Y. Misjows 2 dzOIlste, 8. MmMtsdzw dzOw ¢

sfwls! feshlss §Emsow CsdsO, 11. fMOEStesHHEROY
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CsdkB O, 13. jHSES] SOdd, 14. ojfmr, 15. RdsedrH
udfmlsow, 17. fddksSd Lsdsk0 doderMmh j2 e’ ,
Bj deL eSO, 20. MddlSd MittiBLO dOde' Mhj2 (s

1. s

2. |

COCBiREz ez d 5 (G sduzdsmlgd dzzy dzts d H
1) dzjor 2 ojtended? cdesd3, -FlJdzwh d2 Bt odets,
2) dzj o7 2 o jtendzd? G dztsd3, -FHGMANEHIB17TR12P-D dzts,
) fteOo" 2, ojtndd? Ccdesdz M dzsif Olsts2-5-7-6MOY O
4) ftcOor 2 d2o ptddlsd M dztsf Osts?2, MOy Os 2R  dzj
21-17-16-15-14-10-9-8-4-5-7-6

B) dzj o' 2 dzd >y dzd 2 @ dzs 3 ) -2e22f2dzi76l 81 yo j sy S tsd
6) dzj o7 2 dzd >y dzd 2 @ dzs 3 ) -8eqOkBE16437-0849 IS5 Y S 5 d
7N fteOo 2 dedy dzd 2 ¢ dB®dP1B1I24lsd yS O, 4

8) o 2 dzdy dzd 2 ¢ d2R2AR1-iy-1G15441C1C-6Re]1 3

9) dzj o 2 9 jtendzd? G dztsds, -FHEANEHIB17R12P-D1dzts,
0)LHjMm LIistsets flisd dzjls, EZCONEZ 0o dd dz
WOo2dzj Bmlejlstse tsfdhdlsj ¢tOlsCis dijetssyqtHnd

Ete@o dzj dzd v toj OC yd2 ) datmtsiz I8 6 st & dcfo)is] jj dizlsct
3.JH] {lsd dOdsyOmlsdy’r &sckls Brl: dhmisd L6
ftejH sdsyjddvd, o' MCOL' 90 & &5 § 6 eatzdd)

1) o9 ftetsd3yr h dzjodixlas] s deLOIs Ote j 2 S ORF fy toj € tSteH
2) Hdzw ML HOdzdw Brilstsearna CtOMmMtC

3) o dzOdesd3j H d yd dzj

4) 9 BdthscalusidipSdd = §dhjosrn HSBOOSCOR HAW
5) 9 OdzsdS stetesL dsdzdzr » fsCter Isdwnr o 0o lstsdBBE
6) Hdzw dLcetslstsodzj dedw L jt6C Odz

) Hd&v ML HOAIMS d5] sfmgause f § Odvis: ¢ Wist
8) ftod MBLHOdd Cjtodijlstseo HdzV Istsf dzdoe dgr 7
9o CBEEEOYNdoOsh j2 Cumdjlds

10)H &z BOcdzdlsdzs? cGdf jtelsjtedRdd L dzsC Oyj Mlso j
VHdodlIlsj dz dzr § d&zOf €
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Ar dzd dz0@ jets MsmisOQoadzv jIs tsIs 8 Hts 30 Md3. ¢ d20dz®©9
BjL 9jS¢ Mt hjdjodHd &3 LBOYSEAR, hjvw (sl
Edzj toj dadets? Hdzdde , s Btsdz M j2 yOfmlsd o j M 5O dzt
d Ljtdedfmls™ &3 ydhEz22¢0di3d. 1 tsHwilsmw o Isjfdzr 7 Ml
Ci&jBjLtsBdHAB?2 CttOmMdet?2 wWh jteCj, HOo dzts 1 tod
Edzd € Odz! des?2 MY sftse desfls! 8 dzOL Ols! € O EGEtsHB
{5 lso j f)dz gzdn sy dAO@C 52 3 j dzj cStsfls! 5 SsHwWIS
[ sdze 5] koygjdazyi dzj Bscdzd fsdvist COCddz tsBtOL
CZOHSBdRE ojtlsdS Odz! desdse flsj Sz, dai f OHOW (
fsf" sts¢ wBi Wdsd s+ LIssls ftedtesHdz 2 W J datsd3d dz.
Edzd C Odz' dzr = f tod s fififd@XB, y j WS Is O d§ d M do Blsdese 5.
ZzOf Or 6 CCtsdzO dzjls dedud 685, fsatsyjets dzO fted
~tstetsh jj Myj §dzj dzdJ .

14 BftcOoHOdsM! d ftjH sdztsy j ded §j , Yyt c¢jcets
ftso jtondatsfplsd € dzjg2 € tsiRts Hyse HIESES fildsts d3lz COC Hjteydl
Edzdls¢O. 1 Mkzky0j Cdzj2¢t?2 YydHStMmisd dO Mmlsj ¢ dzj
2 COCdr yjdzjL, MismMBdy m " HJjdwIs! IsOCE® X dH

t OLEOHEC O 1 Issets wWotPdzd O B &RE b P gl dzfs dzdifistinIs * £
CjCCtdudsS dMftsd Likjlk LOCEdy dsdjSbdYwods2 W
CjCCtdz0 fH RISEoMEBysd. 1@ widddsh:' , ybkt

HJOd] Iste Ctslstster = HJ MW is! tcOf ¢ ez & §zs M@ .d3 1

COYHBSEts otdsMEO dOABSHWIsMW Isr qw yd d3j dz' yo2h

Bd dzdzd sdgdz” = Htsdzj 2 MOdelsd dzj IstcO. gdzdL 2 fBHEN U

Bdz "tsd3 ko jdzdud ddd o dHdts, Yylsts SCOYHT™ 2 dzd il
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otdnstsBtcOLd « N jlsddesS. ¢ hjlsddeSd, o Moty 51
CsdzydStso, HJOMBjlkte COyHBE dL Stltter o ofjet
4 5 ls dzd d3d dzdzd s dzts © LIsdn o sdzsmC ts9 fcLotsdzv e Is
ftseojtondzasmisd. [ OyJ Mtse j toh jipeRS deskzGiHE jds] , 6 JBE db
otsL By detsMmisi 2 LOyJjfdls: imw.

1. s0¢dj Mddr LOHj2Mlsotseo Odg 2 o8 Odede@)lzd § Odzd d "

1) CtsoOdzj dzlsdzr | MmeweL d

2) o SHtSteSHdZr §J MmeawL

3) 9 Oulgj-4cO O dz! Msar oL OdditsH j2Mlsadw
4) dsdedz’ §j MmoewiLd

5) B34 s Odzdzd g MEdd MmewiLd

6) CtststcHd dzOYyd tsdedz” j MmoawiL d

) Hedets@Uzt3) f Iststedz” §J] oL O di3ssH § 2 Milsa dw

2. [fdhdlsj o W0O2dzj Blseo jlsse o0ttdOdzlsr §tod dzd dz
Y dztse j €O, dzOBSf sdddaff BgedzC flzr | 3 B OdzdzO)

3.4 BBjLHodYdoOddjd® (o Ytetsyjmmi GFkisjhjMmis:
dLojMmlsder n dzdbpicOlsBegtzE €] dzs B' MtcOo dzd Is
CjCCtdz® ¢ "EkOHSCEB2" o jtendtsfisd (1l
dZdlsj tOlskztej, des o ftoeddzd dzj dzgdd ¢ IsOC dzOL T 9 C
(3 B OdzdzO)

) rRdzr v [ Etetsd3j Yy

2) s O IsOdz¢ O

3) 1 esdjlsj 2

AHrdH [ tStesL

5) ¢ fip ts dz!

6) | zdzdzd o j to

7) YOumed?2

8 fyrted

9 rocidd?2 [djcecddz

10)) Otetsdz | “ dz¢ R ObzL j dz
11 . c¢ci1ByiMmlse jdadzr 2 Mo jlse
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C ©wOLodldjd dzOdesls j D dzgsdzscd?2 B' yde j O] od Od

fsmjhOshdn (dd, dOtevHk @ dLejMmisd2nddd

) I

f tod o dzjokj &jgls ydetsj L HOdzdj o HYEFtgS Hfosmisysweg 96 dzd 0
(czjHtr 2 ) B dzsmjtcHdde) . Clts smdzy f dlIlsj dz' d
NddzjLBBilstsdzO d Mlsj ¢ dzO Mtsmistsdls dL btejra dL G«
dqdzd dzj f jMisSd Yoy sSPHOME ©CIhHizedsHlsts Mo jilsdlsmw

1. yOfmlsdyr COCtsets o9jh MsoO ftsLotsdzwels HBSB LS

"o j ydets?2 Rz OlszdZ0?)
1) MisdteOdz! dzr 2 f stesh €
2) d3j az
) toj ydes?2 CoOtyjor 2 fjmse
4) L sdzO ff sHMBdzdEzR O
5 &z20des yOMmisdyr MmjtejBtcO
6) WsfiW ste
7) Hd € lindfls © dzO
8) CoOdgssor j ItsySd MmjdjddHO COHBIW
9) B stodzOW ¢ dMmdztsls O
10)ind dzd € Ols dzOIs to d W
2.] WO2d Gkeojlktses LO 1OhMd {Bwids ddv,
HiY tsdzdzd 18] dg'OdzdzoO
V. cuafdud udz' §j W3S de
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[Hddz dL ®Bshd' 7 ftedj Bse dzOdetsls j 1 dets dgseizf T Iz oz9 tizy;
Wstcds,. J[ded ot Rdzsetsdy ftojHBfwjHjdvsls flots2 fl
BOIsj ted Odzts o O dqdeseHO d kdzd€ Odz' dzr §, dzj f to g |
o dzd BOI j dz' dzets 2@ tedMmizdesS, O Ctbtstd yj d f
Bsdzj C S dMftsd LEzshdrmw o dz2Odzslsj R detsdztsa d W F
1. ysts {lsts L O ¢ @O0fBipddddj C &z dz?

1) dzs d3q dets W tster

2) f sdzd 3§ e

3) OdzS$ j dzr

4) O dz$ Odzr

S)ris

6) t1s

71l

8) dun

9) W iz dzdzj te j dzr

10)z6 dzj tetsH dz' § dzOdeslstelzB €
2.] WO2dzj o jltses dOLBoadlk] MsMmsOsdyr j yOfmls

:o[d3q’q;fr]QdJ-ISGZE)q’ﬁGﬂzﬁﬁtsfnls(Z(SdefB:Odmﬂifr)IsJ2"

:

e SN2,
£ EW

P

e

(Xb%@'

3. sO0¢C dzOL T 9O IsMw BteOL s9 OdzdV, MY & tcPAAEZOP dzd
1) C OteB tstc O dz'
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2) MW j esdzd Is T
) HjdzHted IsT
4) § sdzd B teds” jte'RBd CtesMmiv j
5 fzL " 6t € d
6) HJ dzH tod d3j te '
7) CoOdzlstsor jJ Issycd
8) 3d yJ dzdz’
9) Wz dzdzj tcj dz
4. 1 WO2dzi BlaHjsldd@dadzg s ds g jnls + BsQ dzdztffots yj 3z Is O
otsLdd 0O ls d ttOMMEOydlsy, GHJ 1Isd tBOL 59 (
ftodtetsH J .
V. uvedzj tetsH dzr 2 imiCfy figlafp jlste Is d2t8 g to

t OMMCeOyE v 90k, HjbYySd, MSOLSE, dts k%] d&zO
rddz HO Brdz sOhj2, 5 ftesLoOdz ¥ 1 jMimdsj elsdz 2.
sSGE® HOWE@D dgs tsdz B dz 9 jdzd S ddg kZyy dgr d@3, YOtetsH J
dzj 6ts B dzs Hjdz MdzOo dz" =, ybts teihddzd L dsHjid J
sOfjw, 1tetsL dzdOdzd wded, yYybt Mt otej &3y dz EZyj ded yJ f
ZOWod bkt BsdsCts YH fsHm §0O! . R d&ZOYOd s Ohj
Moty , HO okt dj SBscOjls jdkz, O ktsd St kY,
sdigzdz sdz ® MjteHYyOn Mmeoets?2 CketsC MmjtejBtowdy 2
f ZOBY BOdJdzse ™ &3 MsOLESSC GBS HO® ®0OMHjddoz iz dgs
mMesmMsswdz dL Helkm { dzj d3j dzlstse, dBOMMBSe OW HBdW tSH
1 sdgvdz s OF j 2, Yylsts Jjets dLydls! nslsw IsC, dzOtsify jodg WO «
fsHdgw s, ded HEsMf j~to dzj dz@Hjjilg'o.c5dR dzes da 9w HI)
UBEHO sOhj2 ftedHkzkOd CO0¢ CsMmistsySd MmMetd yJj

flsjC ke d toHd Mesh jdd j. [tk sOMj2 €k
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d ftcdCOLOdz Motk Yoishddtlkz SH @y sd tci &
fsftcOodls: . wHJj&ZOEZ fodktshddt fjttOyds, d MIsC
dMAkzH Ok sOf§ExmigEus s Bj MisOBRd Oy dOkzyk ktty
Yylsts dz0C Oy jls tsdz dn. ¢ LdsHjd ftwdejy Oddgfsdiz 1
YyotwsHjs, dd MsOdd & djets LOMNdIlsr ftwsmdls: . ¢
HO HJjdzi e LOGt] Misd. 1 sMisOGoddz tsdz L dzsH j W d3 dzO
tcj dzlsGc j dzj tMhdetse Odedzlze . | soaBtedlIs: dzd fIsdiypp@ni& o
BodHdlsy. -G HIdJROB\CO daj EZSttsjls. 1L Oz s
o d L dzOlIs! dzf BEHjIs] . USGHO 1 OttOB O fmHj dzO
sOh j2 dd cecsoetstedls: ftes2Hlkz v d dzai tMisOdse dls o,
oLl &y HbEkBddkz BSAd hEE, HO MOMB IjBW L OGCEB dH .
ftoshy &z sdz MCoatsL! MJedOdzdL Oydes, d MEotsL!: s
HEztodzr 53 e sdzsmMtsdz d dzOYOdz HEBddzts?2 BOFdJs' BsHJ Is
dzj e s B OB sf OMiIs O Sdzd LOyYydfgdls, ss s O j2
LOndtej dz, deilskz E IsjBw Mddkzh¢d. | ORBOW v 1 Ot
LOBSCO LdzsHj2MEets. 1O LOBM dz tsdz ftets d3OM d dzlz
Bsdzdzd ¥ , M1 Qo@s@Pdzzdz. ¢ s O j2 HOd M j fshydz, L
Ld&zsH]d, 6 fBHL Bz ~HEZz MBJ 3 O0dd dL L OdSC
sOhj2, t©OLkhdd LOKBSS R, HO dOLOH € Mmisj
1 OtcOB OMO Sz gf deds,L olO@zd jcets 1 j Mipd3j tols dz' ds.
1. sOCdd3 "WHisds LdzsHjF B&&zQdzd s O jw?2 (

1) SrChb

2) CaCQ

3) OCIsdodtetso Odgdz" 2 k¢ s5dz

4) GOkOS kL O

5) zOC IssL O

6) cdHtesS Md Of Olsd Is

7) Gdzs C sdzOl S Odzr ydw

8) 3 OB d dzd Is

9) COL jddz

10)C 5 dzczO ¢ j dz
2. | WOo2dzj wlseo jlsseo HBSCOYdIs], Ylsts dd3j dedets 4

fsyj sz s OMjs Hdv dffyj dzj 28 § Bdelz@pm: Bj dzv
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http:/hizone.info

3.50C fsdkzydl' bkcdj EBH&OFEGPAdssEE2ZE S d?

4.

1) zZOGctcj o sd3 OdzdzOL O

2y MddzlsjL o 1 dzj Slbtedyj MSts?2 HEG

3) sBtcOBBISC O MOR OO Bdzj zdisd3

4) sSBOBSISCO cOWdsO Ctdyj destedtctse Odzdats?2 G
5 ¢cdHtsGE jdedL Oydw W kdzdzj tej dzO

6) f sdzd € tsdzH § dzlm@Oydw B § dzL t5dzO

7NVydSdzdL oydw a6 j tfIs0dzO

8) f sdzd Bj tedL Oydw { Isddzj dzO

JW02dzj o jlstse sfdhdlsj, dOMSsd St Mo dj

SOhj2 dmicd LsoOd HdEj dPsL HO ZE'OS g E 56 SRS
(38 O dzdzO)

5.1 U &3z s 0O j2 BtSde]fastsd)lslal (203 Odizida2dz” o3 ?

)l ysts MSjdjls sOhjvw ©lieOy Od ] dzsa
) f skl ylkts MSjdjls sOhjw fsddshks! ¢« §sd
) fstsBz Ykt kcedjtsH @OSsHdkNY o dzOyOdj
H Bz Yt ke djtemsnddSder fiss jSdyjyly 2
B fsssd®kz ykts twjdscjdsemMSdj &zyd orL' o O
bedzj esHdy 7 dzOdeslsteke s8¢ d Misj S deske dzj tetsH
6) f slssdk ylsts §sH Hj2Misodjd tj dlsej dzgso M &
Ctod s OdzddL & j Isfiw
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6.1 syj BBz  dzj Clteduj mS Ow

a3 Off) df @iz dz " teRO@BCPHOY, @i j

) fsbsd®z ybst ©OLEWH' daj Bscdd LOMY dzOs (I
2) stz Yt kedzjtetsH dzj fesotsHdl & dzj S lIste
il Yt edjtesn | SOddtelzjls & B !
N felssdlz ylsts ©OLEkh dls! kddjesH &y ds st

5 f siasdyylsts ke dzj tetsH dz" J
"Gl Bslso SH s A"
MmMCjidzjls MmMdzEyddz Bsdz h g

6) MC jdzj s Mmdzlzy d dz
stk Ykt dsor 2

ZOdetslstcze $d dwsclzls

HEB d dz
Ylsts ff totsydz
Yylsts kzedzj tetsH dz" §

7.1 5y Bz EZHOtT

1) f slss3kz

2) f Slsts Bz

) fslstsdBz ylbsts

mM¢ sdz L d dzO,

4) f sz ylsts
HEB d dzlz

VI.1 etsfpe j ydoe Os h Ow

¢co¢
fted

dzOdztslstelzB €

fs5 MdzoOL € j
EHOt]

L dzj € Is to 5 dzdzO W

1 Ot OB PO BARzARIN)tSB 5 9 I

J  dz0 detizls B Iz el Ods te@tmdgd to ts ©

RZOdztslIstelzB € dzj ¢ €
Br dzd " flzh dMmisr «
otsL dzd C Odz ¢ dzj € L

BdSCtesME sy dw
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JHd2dd3 dL 90)dz" » C dZOMMBSe HBOLjtedOkss, CBlstster
ftotsd3r hdzj dedesmisd, IStcOHduydtsdzdzes wWodzwe Isfpw s j toH !
ftew d3ts 2 d 5B tcOls dats 2 tej OCydd, tc@daf (dzO) Is p OB de
COlOdzdL Olstste O3 ) . lted drLikyjdzdd ¢COlOdzdL Olststs:
G zOo dz' n d dzmistc lz d3j dzls ts o mMazzy d Is ftesfme j ydoe 0 h ¢
lredzvdzdlsy dO COtlsddzS d, MHJ dzOdedzr § f § sd3tsh 4 &
COos@d dRfBdzH' ROttOCISjtedz j L dzj d3j dzlsr' .
1. vylss o7 @2 HEBGEgZO)

1) dzOdzts d ¢ 5 dz§ d

2) zd f h djMw deOdesyOMmisdyr

3) W kzdzdzj toj dz

4) dzOdzslstelzB &

5) MEtsdz B sOdzdzd y4 M sEe s MY dzOe O

6) f L " gy € otsLHERO

7) f scdzsh jdedj Mo jlsO
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By HdWttOSC yde Mmoo jlsO
9) slstcOy jdzdJ Mo jIsO
10)cOMmMMmjwdedj Mo jIlsO
2. JitjHjdzdls] ~Ott@4ilsptcddy )y didad ~(dR tdzjOdggdaidls s o .
1) 1 Odze Mistej d3
2) 5 0OdzeMmistey d3
3) 10 OdzeMilstej d3
4) 50 OdzeMilstej d3
5) 10 dzOdetsZj Istetso
6) 100 dzOdzsd3j Istetso
7) 500 dzOdzsd3j Istetso
8) 1 &BJCtetsdz
995 BJCtetsdz
10010 d € tetsdz
3. Ys BLd&ZOYoOsIls a3 &z¢dj todzsmMEtd, CHBsbs®izgzOp
1) WHicO Olstsditso
2) yd syt d deOdesyOfmisdy
) LOGWHECO o jtendesMmisd 1 dzj Slstetsdader d3 §f Zy¢ &
4) Olstsd3zdz" § tWHT
5 f sdzsr bktcOQodzj dzdw o jh jMlsoa O 90CkEMBsA
6) zOdetslstclzB €
7) stej M dder
8) Mskzf jdz@ ¢ d tsMlsO dzOdzsyOfMmisd y
sOlsOdzdisdyj M¢ Ow OCIsdo dztsfls COOdzdL Olsstc® o
Edzdi dz h jdzedd CtodmMlsOdzdzd ¢ O L WPE@®ded L QlsteldaOiZzzH sy Is dzQ
oBLOMIOjIs SCtdzdyj Msets COIOdzdIsdyd MSd OCIsdo
tej Ocdtelz "  &5d 94N jMmlse Od3d, fsHrtHWYM A
1 0ftedd3j o, fEMmis: COIsOdzdL Olststc ¢ BBLOLEZjIs SEkB(
4. 1 5 MEdz ¢ 5 lOMC Bist ipOMs®O)j 0C ydd ftod Ed3i dz@ h
sOCtsets COlOdzdL Olstsit®@ B®EEO) dds His 10 dzd3
1) 9 1.5 ©0OLO

2) 9 15 tOL
39 25 tOL
4) 9 Cttejdz dL Istejna tOL
5) 9 10 tcOL
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6) 9 100 t©OL
779 1000 t©OL
8) 9 B dzdzd OtcH tOL
9) M stesMmis! ] OCydd 6Misodz shw Ishe] § deged uJ
Bsdzd 2 ojh jMmlse O
5 1 WO02dzy Bleajlstse BBdzjJ HJLOd dt §swhddlsg,
oL iOMs@j dz ftededd tcOL i3] 6B de@distAOW d fls O dzdzO
6. uCtsdz' €5 CkBdUud MSdh wPasSudhB O ddaio ds ) dzts
Bsdzv ¢, iMmdzd Bsdzj Czdzv edzOVW  BOMMOI Be Landp |
(3B O dzdzO)
1) 29 000 000 o3d dzdzd OteH ts9
2) 58 Istcd dzdzd tsdzts o
3) 58
4) 29
5) 116
6) 2000
7) 5800
8) 58 000000
9) 116000
10)29000
VIl. soOddstsafj dizlsd <y digdzj !

] ®HOdzdz" d3 dzO 2010 GtsH dz0 | Jd@3dzy ftetsy do Odzts 6, 8

CwOmMder j ojhd, O tHdd -§p Ol EO L j SO, R S )b

stsdg 3 j MsMisOej ftod etsLBEYHjddd Mojlwismw tOL
1. YssSlI§OE o0 Odzls s DV Bdrdz®)O ?
1) Zz0dzs yOMmlsd yoO odij Is ©dzadzO
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2) 20 des yOMmlsdyoO sz tctso sHdzd & O
3y fekMmMiss¢  &zOL 3"
4) L Odststetsy  dede’ | W tslstsdz
5) e jlswh djmw BOCIjtedd
6) OGtej GOIsT dBsdzj Cdz CtcOMmdIlsj dzj 2
7) COodlsOydesdadz 2 fzL " tej €
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10 otejLC) 6dsodsets cwOW SO dL toj Gdz jdbER'
BOdzj dz' Csd3 ctcOW S j) C0OLOdts, ybts L O0sdmdddsml
H ozd dz o 5 dzdz' gL &z yd ded v ( s OB MmMydmm, O dzG dz.
ftedujd3 fsdzsyjdedy L bsdnm BOSCMdBzdBse L Osdiipdl? €
fsilssdBz tsftejHjdzvjls yojls Mmjuyjddw. 10 tsmdatsa
MsMlisQoatse Yjlsits fsCOL Oder LOoadMmMdditsMmisd HJOMI Is
di ameter (nm) ") sls dzOB dz¢ HOJj BB 2 H dzd dz' 9 ts dzc
wavelength).
lemlsy o 1 CMfjtedd3j delsy CoOdzlstsor j IstsySd Isj dzdzlz+
fosf M Odedd 1 o& Isj edzbteso SHBStEGSHO YJteJL - dzte
f sdzlz yd dzd ! ftedyd &3 tBHdtscts (d Ssetts Y4 eOL C
dz8 3d dzj MuyB@RGdRzdz §J¢O0 Cobtstesets ftodh j v d
soOdzlstsor j bsySd d&jels ofmj MW jteduyj MSks Wtk
2. [ftojH]jdzdls], mMésdz ¢ Co0dzElstso" » Istsyd & 1 tsd
mMddzlsj L Jtetseo Odadz" J ) 1 Sy j oGy dzBls' C o Melzttso
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(108 O dzdtmd) ©OBGls) ) cLOWdStsd HJO®Bj st § o Od
L dzOy j dzq v .

V2% I I I

1) SHdzZO C o9 Odzlstso OV Issyc © dz0 yJ dztsoe § € O

2) HjMmMwilsy CoOdastso " 7 Iy & d2O yj dztse j € O

3) f sdzdzd dzdzd OteH O C o9 Odzlstso ™ 7 IssYyd ¢ dzO yJ dztse
4) sted dzdzd sdz ¢ 9 Odzlstso * ssyd ¢ dz20 yj dztse § ¢ O
5) 17957600 SCoOddstsoarna Iktsyjs dO yj dztsses jco
6) 578 943 CoO0Odzlssorn ItsySd dzO yj dzse j € O
7V Yydlbsrtej BgqdzdzdOtHO CoaOdzlssor" n Issyj ¢ dzO
8) Istcd RBIZzdzd sdzO C o9 Odzlsso ™ n Iy ¢ dzO yJj dztse
9) f sdzdzd dzdzd sdzO@ C 9 Odzlstsor 7 Istsyd & dO yJ dztse §
100y Isrtej Isr mMwyd Mmj d3' Mtsls Ho OH POIs! € o Odzls &

1d4d YtsHjdddd. ..

11

1rdzr yo ftejuHmlsOoadzv jls dqL Mmjevw Issdy®2hd?2 (st
sCteOh jdz o to-Omld g dyotfgddasdz'tsdzti 5 G kMmistsets yYJ tedats
odHO tOMmlsj ded W . stsBdteOvw §r dz ylz, f2y,y dzf) ¢ @nisl3 CoyQ@

=y

OdSd HJO®R] stosd SCsds 1dd  fedbscOyds O k

Hokdw h Oted S OdRd dzO dasc OF .

red fduyidksSd mMECOIOdZd d HtsHjdddad &jyxHE Mt
HsfMis@ah drafmw dzxBts?2 dL dedr, d3j dz' M lg O ol Hjo2tmWdzdatsts
S90OHW©Ol IItejlsd ydmdzdO " OoOotedSse fr dzr yr , HisMIs O
HsfisQeh jAMw  jtcots?2.

#Ctdz €5 hOtwdStse " dzr yr B8MsOdztetgd ) C Oy H 52

)3 d 36

2)6 d 33

3) 1 d 38
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415 d 24
514 d 25
6) 13 d 26
12 d 27
8)11 ¢ 28
910 d 29
1009 d 30

IX.1 Odzsted € "

tdChglss d moLamiqjqu, d odH bLOdMEBEEOE" dIs
d M“HO Mdzvls d ojLklk fMos?2 Gkl dzOdestedSh .
1.1 0L c0dl] GYdMr o0jd 716 &Pady 2 §esyj M.

1) odzzlsted C dzj stsyde” 2 IstcOdzmy stels
2) WOetsydstsiL

3) Od3j B d 5L

4) Of sf IststL

5 f Jto] HZD O dzsets oL BEYHJ dzd W

2. YIsts 1 IstsH 5 © 5(ciP 2BO dzdz)

3. |

1) B SCtetsC sdzB Y& d

2) Cdzj ssyde § Mmd dzOf M’

3y Bddzdf dH dzOW d3j d3B tc O dzO

HwHtcts Cdzj s d

5 ydilstsf dzOL d3O

6) B CteslstclzB syYSC d

7) B IstsatsdzH ted d

WO2dzg Bleojltse tfdhdlsy, dL COCBEeB Ol

sdzd i dzOdzts 0 ? o BOE df j s Bits@isE (3t SCAHED o O Is f
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4. vylsts 1lts LO tdShd, COCdj bk ddf ddsj &z d

28 O dzkO)
1) Odz' B zd3d dz
2) fj tetsls s dzd dz
3) ¢ B sto¥ dod dz
4) Cddzj L d dz
5) d BB dzts & dzs B b dzd dz
6) W jtotod s d dz
7) © sty d dd
8) WdBted dz

5. 500d) ckL' d&sckis( ¥ jwQ@ddo)ls: ©dshd?

1) Cdzj ksydzz® o3 3B tc O dzlz

2) T o5 &3t ) s d3”

3) ydlssf oL dskz

A fesHESIST ydLdHjwIsj d detsflsd

B)Ljteder h¢d ¢dzdC ts¢j dzO

6) OMh qisws Is S dzj ssyds j S OdzOdr
.10 Yjd& ©OBGkOY (51 " BgQdak) NN ¢ ifdzj dad W

Hiekcdd § shp sl 6aGO d okdss

1) dz® cdzv S sL §

2) dzO dfpys J

3) 20 | delskzL d OL 3

4) &z0 ¢ u A

o WO2d

5) 420 o dzklsted S dzj ssydes? ©OL desfylsd § slsj dzyd Od
6) 20 S dMmdzj dzedd StOD BOkO tcOflse stej dedz’ &5 €

"k dedn ojydd 7 HodcObkj d
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visejlbdujmMSd2 bkt HdY hCsd ddSse (2011)
| . wfOMOljd d 2 Ctbd HE" Lsdskses Cdefdyo (

0! oSGy dBdyj d&@ d eSdj bkeYtH' ] ®&ObjtedOd , Gt
Ifjteoar j Ol tecGjdz Brdz fsdzzyjde ©# 1931 6. wilsdo
] otH] §dkzOoOjls (dej ofmMfdzr 90jls d dzj Istsiipjls)
ftedoWwL Odzdzr &3 € dzj Bz S EBdO&pU HizslsO ( f dzsls dats s
1.1 02Hdlj Mtsldetsh jdzdj ©BI Y BO S EBJE Oz&OKSGE | d

1) 1

2) 10.6

3) 101.3

4) 18.3

5) 0.546

6) 17.1

7) 13.2

8) 1103.16

9) 3.1415

10)2.71828

2.1 02Hdls] Motlsdash jdadj BOMM( L Em@kdz)e L sdslsO

1) 0.0135

2) 0.216

3) 5300

4) 550

5) 11103
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6) 19300
7) 7785
8) 72.34
9) 33.2
10)1
1. 1 OdeslstclzB syds 2 dz@j HdzQ YO j RBOIs d € O,

s
o
(=]

I

(&% ]

KoHueHTpauusa [ %

CpenHuii pasMep HaHOTPYOOK, HM

08 12 16 20

TonwmHa nneHKn, HM

1 2 "4 5
HdnameTp, HM
lted djlssHi (oodzizyj ddw -Z2odEbsEzs H ¢ &SWbztsy lpenr
MsmMsswh d2 dL d&OdslstczB S t0OL dzd ydesets HJ O] Ists
LOadMmdls, o yOmlksdesfmisd, ff k26t &z PEROZdNHPBEICcOEZ § &
CteOWdS) ftdojH]dO LOsdmdBsMmis: McjHdzj e6ts HJO
sftejHjdzy dedzgOw + €Mt Jj tod d3d dzls Odzr dats . JSOLTr 90j Isfyw
cdzj mMkzé L OeadMmdls sy dzlsdets § & Mis@ 1 dz™ & tg giafs alzdz] @z
(SWNT, singlewal | ed nanotubes), H o Evigdzts 2edd” - n a(n@DWN
Bdese sMdzs2 dz = {WMWNE,d muwintoit ubes) . ClsO L OoadMm
1S jtod di3j dzls Odz! dets) fftcdo jHj dzgO dzg©@O HJOGteOdRd3j Mmd
1.1 ted COoCs2 lsv i € dzjS O If@idzd L Ols tstc O H ts dzw H o
dzOd B sdzf t O® @ dzdz)
1) 1.1,1.2
2) 1.7,1.93
3) 1.5,1.6
4) 1.85,1.86
5) 1.74,1.86
6) 1.17,1.19
7) 1.1751, 1.4456
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2.1t6d COCK2 Istdh ddzj (O pHOSEHY) &zOd d3j dz' h Ow 2
1) 0.8
2) 1.6
3) 1.7
4) 1.73
5) 1.76
6) 1.81
7) 1.815
8) 1.83
3.1 t6d COCB? bkid GdfL JswdsCs €djsj 3/ 4 f sk
S H dzts ) dztf 2L dz'B jOXZdZ)

1) Btsdzj j 0. 9 dzig
2y Btsdzj j 1. 0 dads
ypsdzj j 0. 8 dais
4) &i3j daj 4 1. 2 dzd3
5 Btsdzj j 1.5 dag
6) B4 dzj 4 0. 8 dz3
7)Btsdzj j 2. 0 dzads
8)Bsdzj j 2.1 dach

111 . stds' d MSdv dwOuldzof &Elsj B0 dC 0,

| R507, 4.
#105h :

v 1 Ofmd J Mmls: dzj R Ezzd B : CHHzhls®Y L CSSdZBO GBI Y d3ts
sBl YB3 300 Bz M M Bdftetsy] delsdz” &3 tcOfmlso Stesd3
CsdzBO M otMm d3dftesyj dzlsdzr d3 wOMlso stetsd3 € 9 Odzlst
f cdzEdzdlstctso OW ¢ sdzB O n S H déstf deEsQ) j§ dglg dz" d3 dw O lY
L ey jteddzd dzls© 1 Oy dgj sBrBSBHJABS ~tSlsw BF 8 10
tcOMmMlso stcso .
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1. s0¢ jikz f§sdzuydls! 1lsd ©Ofksaste’ 2 vVEOydls
f j tej dzd 6 © dzg @ dzdzO)

H)dr. 2 o 3, dL 3 a 2, edBd 2 9o 4, dL 4 o9
22dL. 2 9 3, dq. 3 9 2, dL 2 9o 4

A dq. 2 9o 4, dqr. 3 9o 2, dL 4 9o 2, dL 4 o9
HdL 2 o 1, dqL 3 9o 4, dqL. 2 o 4, dL 4 9
5 d. 3 o 1, dqL 2 9o 3, dqL 2 9o 4, dL 4 9
6) . 2 o 1, dqL. 4 o 2, dqL 1 9o 4, dL 3 o9
7NdL 3 9o 2,4 doo 12, o L4 ,1 do. 3

8 dq. 3 o 2, dq. 2 9o 4, dqL 4 9o 1, dL 1 9
dqL 2 o 1, dqr. 1 o 4, dr. 4 9 3, dL 3 9

2.1 WO2dzj Glkojltseo HO2K3 t8@igaizO8’ d 4§ W fijdsj dad
V., rokfMmds2d j d&Odskttkzetd ( &Olkj kOlsdS 0)

HarnoMHuM, 4TO iHamMeTp HaHOTPYOKH XUPAITLHOCTH (m, n) paBeH

ay\/3
d= Vm?2 + mn + n2,

Ve

rae a = 0,142 HM — paccTOsiHUE MEXIly COCEIHUMH aToOMaMy yriepoja B pelérke
rpageHa.

[ o ZfMdzts2 dzOW ZOdzs Is to Iz B ¢ Ofn dzig &6 By s B @idss i) dafsL? dz’ HRe Iz HizO o
cOM sdztsy j dzdzr = GSHARZO o dzkzlsted Htokzets2. ) 1 Ists?2
HozfMmdzs2 dz' | dzOdetslstezBCd, OS] ybts RdOd dzs
d 3 ¢ IsumaghH vfnvi)i yd dzf § udmdzO, mmiyly sB&BE Y Ols Y bztsdz" |

1. 1" eOLdls] o WO2dzj ko jlttes tOmMmistwddj & !
uv,mdn(5 B Odzdztso )

2.1 02Hdlj ofyj Imets? CRfsHAXMN] H v Clstste’ 7 o Of
fzsw 3 dZOdkslstezB Cd Glsddy0j sdw isdgs s 0 M .3 ¢
YjB dz0 5% (sfdhdlsj i5sts Qdipises W 02 dzj Blso j ks

33.1d% 4 dO2Hdl] ftOoaddy d 2 9 0td Odals Hdzw tcOMm
Jv Mmdatsd dd3jsls ndteOd2dzsiPardza()7, 3) d (14,

1) 0.5 ¢deefistej ds
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2) 1 ¢dzeflstej o3
3)3.48 ¢dEMistej RO
4) 7. 1¢ fylsge j o5
5) 1. 1. dach
6) 2. 05 dzds
7)2.15 dzds
8) 2. 17 dah
9) 3.5 dck
V. | dHtedietso Odedj Whkdzdzjtej dese ( Ol j &3Ok d S O)

4 fddduiMEs?2 Iy do L BNded OJs iR dzdz s tdzjj dets@ O%- 9 ¢
cdBtcdHdL 8o Odzdzts 3 MsMisswdzdd, By dts tcOMMBZOIsted o
1.t OmMfmMydlso21sj, f) Guts dztc ©Os to rfrpo@jLisifiw  uff to d cdt tsls
cdHtcdtcsoa Odzdd (BJjL WttOEdj dsOydd k¢ dzj toctsH dzt
A Hot2dz" m MmewrL j2 d B yd¢ dztse, fn HeRtgOL ts¢€
FCOydlj 1Ists 6BDtcg OdetizOYzd  j ?
2.1 WOoddzi tlojlksO dOfdh dlsf liwOedzdz) dzdj +{ Ists2 K
.10 dhdlsg o W0O2dzj slso jIsso tcOo daj dzd Jeo, Y tsC
tcOMMudlsO2isjy dL dd&j*hdeamw HOdzdZ rtg O LS Cot)jj
MEtsdz ¢ts ftod {Issd3 Hots2dzr » ffoME sz §stcf RisH @
h j Misd ydzj dzdz" = ydes dzts o tcOL tor 9 Oj Isfyw ? I Bi Wi
tod L & df 3s O8sO dzdzO©)
1) A
2) B
3) A+B
4) A+2B
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5) 2A+B
6) 2A+2B
7) 2A
8) 2B
VI . 10dshf JtcOdzr ( 30Isj d¢30OIsd ¢ ©O) .

I §jter j-miDdzas ® @ Br zO ftjHMEOLOdZO © 1951 ¢t
BtsH j dzd e s Odzed W MtczC szt B J dz€ O. 1 ts Mils Ols d
ofmlstej yos h drmw | dzj di3j dzlsts o o 15 tff tisdf iFptczts ) Wstslg dsls 2 |
Codzd yj Mlseo O O d(terskd Midztsis | &S Ofntc Jdz@d L OAAME . o 1 ©d
MMy HsMistcOdzmlise j dzdztse 5 tOMY s dzCQ-G tdde iR r O d3d
Oz desC d Mdzslsr d Oltd a+#EH G OER]QzsC dfdndidsdsts z fif s dzd (f
MjHddzl dz@ dBiHE M2, oststfifstosaazisRn oW Ly § & Mt
ctozf fr, wBttOLEZEhd] otHttSHdAdERz® MmMewrL!, f0OCIs
1. [fpdztsea ™ 9 OW fy! ZO OOl steOr fjfIsdHdets?2 Mo
tOMMuUudls021Isj Hdzddkz §tddfgd |sq dddats Sz
O dzO dz(] 4208 O dzdzO)

2.1 W0O2dzj Ble jlsse EZCOydIsj MHj dzOMARE g O dzdR@)d

1) 1. 15 dzc

2) 2. 42 dzds

3) 2. 47 dzd3

4) 2. 54 dzci
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5) 2. 56 dahs
6) 2. 61 dzcis
7)3.18 dzcks
8) 4. 76 dach
9 22.01 dzcks
VI, ufiPks22 ( GOk j &OIsd ¢ 0)

LG dzj totsH dzr J COteS OMmadz J§ Mls to z CAsalz@atlzg Ot if tzs BB dD tg
ZGedzj tetsH dzr 1§¢ QifY Udkdg' S5 dzy dOL T 908 Is 1L sz Odzdztsilste
sHddd3 dL bkttOHdydtdeder = MddRBo sdzse dzOdesls j - dats dzts
r s ©21Isj tOLBJ .y d3mw.
1. s 0¢ 5§ B3 dzed BOdz' dats ¢ ¢ s gizff I d 5 & ot Qg2 9 d3tsy § Is

WeEdzazptsjandzz?21sj o WO2dzi Blse jistso(,3 danddsdid )L &z
2.1 0L tsoadlsy ftcOo ddz' dzlz® VW Bteddzdzk MOdBse s 3O dzd

f4ted ud mdej2dzdzOdisizO )

1) o,

2) >

3) ds

4) g

5) d10

6) H20

7) d30

8) dao

9) deo

10)d 7o
3.1 W0o2dzj wleo jlkse fttdeojHdlsy MmMlstesjdedj + Istsc

jJoets oL B3y dz' =~ MstczC skztcdz n gL s3] etso . [ B
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fd dsd3d sted® d Wo-dzOlf’ MY dealzO dggf czls dats B zls MisH,

¢ dzj-bedsdzj tcB HB O dzdzO)
4. 1 toj Hdzsy dls WO dzj Bl jlsseo o Oted Odzls' Gitsd3ils
Wz dzdzj teofde@ w HJ B tedL Oydde teOMmMmdis(s3e j mlkzlzdz0O )te
[ By des dzd MydlsOls: HOdzdz" § MbtelzCIskzter dz0 dzts t
WO2dzj Blsea jlstsea twOMuJ IsOdgy . malwadjdw,ls ! tc Quodagti2lz,
0
S

3

, 142 dzdz, tcOL d&3j tc Odfd5 CBlsGdzis®o )i toj dzj B toj ' .
OC2 ©OLEjte HEY MOBSEEs &Odj d St Wbkdad
fsHRBHWYh 2 Blejls dL (dzdy dziiz) toj yd dzj dzdzr = ?
1) 0. 4 dzads
2) 0. 75 dzcis
3) 0. 8 dads
4 1.1
5) 1. 3
6) 1.6
7) 2.3dz3
8) 11 dzci
VIIIl. [Ocddksd j &Odsyomlsdyr d© Skrhd (&7 dddw

[dzv fsdzkyj ddv KBOcddlsdr 7 dOdsyomlsdy § 100 d
pjhjmse® ¢, HEBBOODd"sIls 100 dd 0, 1M fLOClkdyj
pjhjmse® w, MgkekOsHH B, 8BS hj 13. 1td ! d
fskzyj dscts ©OMsested® &O &Ocddlsdts? djh Ods |
Clstster 2 fs otj djdj 5 MisOdese dlsmw  yjteds & v Jt
OB YOMsdy Mt MejHddd H AR os oipEaz'3ds 2dzdyf G Lds
fedsvedoOjlsmv &Ocddlstsd. I} seshsS [ f HJO®]Is
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o' fOtcdo Odzgd j &3 wOMlsotstc® o jh iMlsoO® ¢ d § sMmdzj HE
Kjdzt mdw. T jhifMets [ ftiHMOoadw jls MsBts?2 tkHd
1. | WOAdpjj Istso dzOL so dlsj odsL By dz'ej, oDj,h jHIso @
Wddzt steOlIs f sfpdzy ®lsHjdzjdzdw E dzgj HOJjIs MOHCE
(3 BO@@EO)B] dgv j sfpw  CdMmMdzslsdatsmis! MmtejHT tOMls
(1 B®Wdzdg) d3 Mo w L Odets dL d3j (lz] dzadt PEzdgp glls O H drin O iy
dmf sdz! Lt ls Issdzt €ts Mo iy dftedctsistso(ddj dedd drdz)ts C
2.1d%4d ECOydlsy, CoOo¢tky SCBBBdAZOYd: yo jdstsl,,
CSGHO dOatsHYWIsMY o € todiPls@dzfia@)) ME sd3 MsMmistsw
1) "HBo-digszls™ 2 d HBOdzd detso r 2
2) M ter 2 d CtcOMmdz 2
3) yJ tedzr 2 W dstydizdissts o r 2
4) CtcOfMmdz" 2 d Bdzde S o 2
5) Mo J bLdgsdzj dzr 2 Y dBsddgjHsds® r 2
6) Cstedydzi 9" 2 d OC o ORBOted dzgtso ™ 2
NdLezd@tezHdz 2 d WESCMddese ™ 2
8) stcOdzy jos&IHd MisT 2
I X. v 90fMm dzgils HdBECMJHO kdlOdRO? UBEHO d&" dHJ

10 MjesHdg"hdzd?2 HJjdz BOLJjtedOdz dO hdtsej HJ
otsfmistcj Btso Odadz’ ~ O dBdtesotsds tof daf | . 4z 30 tc dz
MeMmisOo dzv j SIstsdgdz/lsc . | yYOMmlsdesmisd, HIBSECMdH Iso
CteOMdlsjdzw E171 o fdhjos?2 fHtosd hdzj dedetsfyls d .
1. sO¢ My des L d3j dzedls! yojls HZY SE Gdpae®) Is d Is O dzO
1) ftced orHijteydoOdzdd o n~tdzsHddz' dzd € 4§

2) ftod orHjteydoOdedd o Ijuyjddj MElssE dzO
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) fted dzjcdteseo Odzedd OL Blstd

4 fted fittjlsdeOdedd

5) ftcd tOMmMlsotstcjdedd © o BH]

6) ftcd wOMsotstcjddd o OLSlsdzs? Cdmdslsj
7) fted BBdEYJddd " SttOMmdts?2" OB 2

10°;

~N

=

O

2 1

£10"4

e A

< nanoparticle

= o sol-gel

10%{e

08 -04 00 04 08 12
U IV

stsdzj ydets, Btsdz' h k¥ yoOfmls: ftesdLoHdBSE o 3]t
¢ dOBs®EOL,jttd OkOK. [ H ds@Eds fois is § i gzilzeaizd js @ tsy o
sBl jgder 7 &OljtedOdss. uvOC, Ostshts dLojMlsdss
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10.ylsts L O Ekmtts? MisolR ,{f £COXLJQdztlz ddE) ctdsd fifs fry dats o dzr
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2l tcjHf sz dIsy © WO2dzy wlse jIstse, O ybts fd
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2. ] W o2 dzj ko jlsto fteOo dzd Is j LW YisIsSC lsteffol dats
1 dzj eetstf tsistej B dzj dad | , Is sy dzts fiy s fJjtej d&zgjhj
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11 . [ tsdgtsfydzts 2
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MCM-413x 2,06n 54,211 4,771 o
SipaAlx 2,151 50,14 4,721 o]
Siq,Ald 2,17 48,34 4,761 o}
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SizAld 2,631 25,1 4,621 o]
SizAlx 2,74x 18,8x 4,571 o]

p(-SipAl)=-2.2-r-cm73,-p(NAB)-=-1-r-cm3.-OgHa-monekyna-Ny-3aHumaeT-nnowaab-A(N;)-=-0.16-Hm?.

4.1 s HOdzgdz" d©3 BOZSkGE dzZceo sets tOMMj W dad W tc j dzls
HgWW jtoj dasd@dzddes MS sets OdzOdzdL O tOMMydlsO2ls
fstceORRd d wWOHdHMisY Btc Odgy REtsifddzd C Olstso ) tcOL
Odz¢ &3d @z@™ .B Qdzd®) tslstc Oy j dzdwVv Hdzw f§ jteor 7 HJW
( Hdzd 2O 9 ts dzdz' 0.154 dzg) , O IsOW J %k ls ditdshiy
EHOdzj dzgdv 1 ¢) fdtdoejHjdzr o IsOBdzdy, .

5.t OfmMMudis02Isj kHJj dz dalzg i idyddztst8 Ote @L Yttwo jde t©OHJ
COf ddzaz¥ todets?2 OHMBteBYdd B s BPUIMEEE & | B @z
I sfrlso02ilsjm! Bl wihdadIls! §dzeyd dedezr § L ©Oo dfmd
sls MBHJ ey Odzad W2 @ddzgzOded W .

6. UMsOdeso dIsj L OoMdhsptcn Bz dzdzj L s sted Myls:
fste (MydlsOls' Yylsts MlsjdeCd ftste dqadzjsls HJ
0,7dzd3] 3 B O dzdzO)

7. sO0Ctsegts IsdfO© HdzW HOddkses @GjLsf stedMissets O
Is j B3f?¢@@Is B O dzdzO)

1) md3d S Isd ¢

2) dzg B3OIsd ¢

3) ntsdzj fflsj tod

4) mMdzj ! dgj BOISJSC O d rwdzj Misted & O
5) M4 Mis! Md3j CIsdsc O d dagj BOIsISE O

6) sjtedsslstesdr j YqHS ) StedlsOdzd
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7) G dzts B Iz dz'
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VIl . 1 0detsWdadz! Ister
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OKCHJIa aIFOMHUHES (Ha BeTaBKe K PHCYHKY HOKA3aHO
pacIIpe ielieHre op Mo pasMepam).

pdesHdzr 2 BSEMdH Odzs dzsddzdv (¢J¢) MddaelsjL dqelze s o
B4 8OdzdzO o CdMmdzs?2 My LS, HPOYHG:B)< 5d ( &@fts's ¥4 dzd o
250). 1 twjLkd O] tBtOL ks Isw fdzj dgCd teOL dzd
dzds, sB dzOH O h d j fstcd Mists2 MtczC Iskztets 2 h kL C
(M MizdesC) . v OCdj BJ d3B teyjdezd disiteddOr) Sl difdte i de taléx
dzj stceOdzd Yy MSdds OROEZsesd3 Istcj SS90 7 d3i d3B tc O dz.
Bsckzls dmftsdz L so Ols! MW -di delyd Sotg toitsoHdd* Astim{@ 2, .z dz' s t
CCMmY J ted d3d dzls Odz! dz" J L dzOy4d dzd v ftesded yoj dstsmis d
lsj dffQsztcj 25AC MsMmksOo dzwe s ( §iOusdgPin® ) B3 ey | Is ds,
B s Odeddz, -H3Is,H OL-I5 @ dzts dz tots-1R @ dacializs GzB0z
1. RfrtsHY dL 4 Isdm HOdzdzr n, 9" BtcOdo §tcOo ddz! dgr =

fts COCdilz ) B2Qizd if dgisd MESSH IS HI¥ WV EZL W ¥ dH

OdzsHdzsets SECMdHO Odzt dzd dzad v ( dzd)H R ls@d2dzo)) H C

Hfts dBsHjdzd AdECO

2)fts 1 kZzOL j 2 dz¥

3) 5 s dzzH Mj dzlz

4) sBtOIsde 2 Moissh
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5 fts dssHjdd sddker d sbktedeOv dzO
6) fts LOSCHBdE [ Oj dzO
)it kZtOo dzj ddds O s dg® dz@zq
8) f 8§ OC sdglz . j todzl dzdzq

2.1 WO2dzj tlojlkte GE®MdAOWEZO)] O o' BBts.

3] WOo2dzj Ghkojltse ftsojHdlsj ©OMUjls §ulsss O
OdzsHdzsets SECMIJHO Odzs BJdedw Mts Mej Hdzd 3 H J Oc
stsdh ddets?2 100 &S d5, H OB, dzdHj O eHolsj ddgfj jd3BYtetOhgie
(3B O dzdzO)

4.1 fesyimmj bEzfdSses? Wdd sttoydd (SBEHC
GOfteOodzj dz § jtef jdzH S LdzW todets § 5o j ton detsflsd  oBj
LOCtW L dzj ded™ o jtendesimisd &) isBtcOdz o B&fjlsd
1 Octew L dzj dzd 4§ ftseo jton datsfylsd d3j d3B tc O dz Y0oOfls
L zOudlsj dz descBz bk Rjdz M jdzds  ftetsdd yoOj Bsflsd
ftojHEYdI] d&jlssH' HAY EZHOdj ddw L OctwL dzj
RO tcOo dzj dzd ™ oL By desctso @ dzPC sl QY €5 O izl §

VI, [jHdzj dedetsj G tstej dzd g
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NOPUCTbIN KaToa
3NEeKTPONUT

cenapaTop

NUTUEBbIN aHOA
[dlsd?2 MSCttets By jl MOl (dlz, §B&OS ) shkzf B a4
LO dmitsd L so0ddw o fMbotejdgjdedzr m nmddidujmsSd
olsstedyds ° distsydzd C€OUOEC F" S POC G5 jcfy &0 dzd Is (
Ldzj CstesHO ©® HEkzets2L OtewyHSdzOn | deOL B8y &t IsOC Y j
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ftoduj d3 digsg e @slds] § Mls! ML HOI! Istsf dzdedz 2 1 dzj o3 d
MrJeOC sets L dzj A3 dzls©O f sC OL OdzO o " N j .
lL.l1tcjHItsydIsy © WO2dzj ke jltse otsL By der | BO
sfmdsodz = { dzj i3 dzlstseo T COL Odpdsa2H b tzbg s ME g
fdsOded O sOCxJ tfdhdlsi fesdmatsHwhdj ftod L
tcOL dzd ydzr = yoOfMnko - B @dzliris g Wr .
2. 80Ct82 dL ddxd GJted ydmdzj dedzr = W OCIststetse o
Gk dlsj dzj dz-entszvH rddsts[Rts 1 dzj d3j dzls © fy( 8zj B) O zdzO j
1) Mtsdzdzy ydz 2 Mo jlIs
2) ¢smdyud MEdd dzizyd
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4) sndzOyHjdedj HB ltedyOlsjdz dz" = Isj B j tcOlsk
5) zOctcj o HE Is-4Bf Ctc@lszth)sD0 A j dzd lmdw
6) NOBsHdMY j tcedteso Odzedj dzdIsdw
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9 OdzOH d W .
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6. 1 Oyd @3 S OlstsH H j(dZO¥HsO dfpde@)d s d3?

1) Hdzw B My Jjyuddedw Isjtf dzstslseo sH O

2) Hdzv sBiMfJydddy HosMiskzfO SdMEstesH O

) Hdzw MistcOo dzd o Odzed™w dLB' Issydesets HOo dzj dad W
4) Hdzw dzOC Sz EZfwMIsOlsd yj ME St L OW HO

5 Hdz" HjBIWdteseo OdedwY RBdSCtesdzOf towW y j ded?2 ¢ tod
6) Hdzw C Of d dzdzW todets? S tsdzgH J dzgMOYyYdd o Jtern dzi 6 s

JH&ZO dL IfiddsspditdPydwy ltcOBtslsOoah dr Moty [ 1C1
ihd d Httkecd) CtdBf tsdzj dzlssr, h jC.sIs\s@ t§ d dyjstdn iz Y 1 @dicq
ss¢MmMdujdz Hd&zv yYjdztsejydmMEsets Bteec Odzd L BO, S H dz
BJjLBtSAzj L dzgj dzdzts dzOC Of dzd @ O¢ Is .
7.Ylsts dzezyh j ftsmMOHdls! dzO d3j Misjy L On BStetsdzj dzd W

fsmdzj [ BC B ®dzdzO)

1) M o jteder 2 d3tsm

2) dztsls s

3y BertsdBster  BdZjHAE j fts60dzeS d

4) Odg¥ sddz" G dzOL & (
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6) totsy !
Nyghjddyo
8) CteOMdz" § coaBLHC(]
8. J WOo2dzj e jlstse ESOydIsj, o COCB2 Whttdj
f ts fr) © H(d2dzdB. © dzdzO )
| X. sttOn &30dz

[Hdzd 3 dL tOMmf tesfiste Odzj dedzr 7 By &t fsis MW tsezif iyl Stz
BOSCtsME s dyj MSsets &BOIsjtedOdzO dJdzd Mmddalsj L )
dzj Cslstster R fpdzz yOw A Bsy jls ftod d3j dgw Is! mw Y j
Mjdzj Slsdodesds tcOL tekzh jdadd BOI| ted OdzO, MsMisswh
Rdzlsfntlzi 5 ftod d3j esd3 Mazzy dls dzOdets € tod Mils O dzdzd yd MS
YdfMmMsedj yombksdyr Cobtttesets dBscekzls Brils! f sdzizyjd
1. seOR Oz Msmssdls L Heobkfh GRdssdr 7 § sdddj
slso jlstso dr fdddykdledq@Rds.@z&zB R tcr d
1itedz® CQPREOLREs CtodMsOddd yj MSd2 &Olsjted Od,
Mddz dz7 & Cdmaesls ftedotsHdls ¢ ffmisjfjddtdk toL
ZOdesC tod Mis Odzdzs o MisMisOoa dzw ¥ h R CtcOR B3BOdz f tsdzd d3J te
2. sttOkCts Bl widedbjlstsa, ¥ @xdj dss®Bstey dr j
COL tekzh O kv BT Mistej j, i d StedilsOddzd uj MS d.
CdMmizsls dzs? B tc OB SEQdd@®)E Y IO,
dtsfis Qo dzv s h d j CtcOR BOdz  sdzd 3§ to fMtsH j o) Ol G«
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