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Albert Einstein
014 Grove Rd.
Hassau Point
Peconie, Long Island
August 2nd, 1939
Roosevelt,
President of the United States,
White House
ington, D.C.
. ~mw o
s TE”Y h t = e "t e ) 0 h
E < © < ® Sips 7 €« C *
. ~
ot o 'Yt C m ’Ea [0} h ™ @ome recent worf byXg.Permi and L. 3zilard, which iEtqu com-
- <

y . "o * micat.d?m m*-anuscrlpt., 13:11 me to expect that the element uran-
(atomICherltageorg fum may be turned into a new and important source of energy in the im-
mediate future. Certain espects of the situation which has arisen seem
to call for watchfulness and, if necessary, qulci: action en the part

of the Administration. I believe therefors that it is my duty to bring
to your attention the followiny faots and recommendationss

In the course of the last four months it has been made probable -
through the work of Joliot in 7rance as well as Permi and Szilard in
America - that it may become possible to set up a nuclear chaim reaction
in a large mass of uranium,by which vast amounts of power and large quant-
ities of new radium-like elemente would be generated. How 1t appears
almost certain that this could be achieved in the immediate future.

This new phenomenon would also lead to the construetiom of bombs,
and it is conceivable - though rmch less certain - that extremely power-
ful bombs of a new type may thus be constructed. A single bamb of this
type, carried by boat and exploded in a port, might very well destroy
the whole port together with seme of the surrounding territory. However,
such bombe might very rell prove to be too heavy for transportation by

air.
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The United States has only very vpoor ores of urenium in moderate -
quantities. Thu.'e is some good ore in Canada and the former Czechoslovakia,
while the most important source of uranium is Belzian Congo.

In view of this situation you may think it desirable to have some
permanent contact maintained between the Administration and the group
of physicists working on chain reactions in America. One possible way
of achierving this might be for you to entrust with- this task a persocm
who has your confidence and who could perhaps serve in an inofficial
capacity. ilis task misht comprise the following:

a) to approach Government Departments, keep them informed of the

dations for Gov action,

further development, end put forward r
Ziving particular attention to the problem of securing a supply of uran-
ium ore for the United States;

) to speed up the experimental work.which is at present being car-
ried on within the limits of the budgets of University laboratories, by
proviaing funde, if such funds be required, through his contactes with
private persons who are willing to make contributions for this cause,
and perhaps also by obtaining the co-operation of incdustrial laboratories
which have the necessary ejuipment.

1 understand that Germany has aotually stopped the sale of uranium
from the Czechoslovakian mines which she has taken over. That she shbuld
have taken such early action mizit perhaps be understood on the ground
that the son of the German Under-Jecretary of State, von Weizsicker, is

attached to the Kajser-Wilhelm-Institut in Berlin where some of the

THE WHITE HOUSE
WASHINGTON

October 19, 1939

3y dear Frofessor:

I want to thank you for your recent letter and
the most interesting and important enclosure.

1 found this data of such import that I have
convoned a Foard consisting of the head of the Bureau
of Standards end a chosen representative of the Army
and liavy to thoroughly investizate the possibilities
of your suggestion regarding the element of uranium.

I wn glad to say that Ur. Sachs will cooporste
and vork with this Committee end I feel this is the
most prectical and effective method of dealing with
the subject.

Please accept my sincere thanks.

Very sinocerely yours,

s Al Lo a0

Dre Albert Einstein,
Old Grove Road,
Nasszau Point,
Pooconie, Long Islend,
¥ew Yorke.

American work on uranium is now being repeated.

Yours very truly,

(Albert Einstein)
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s © Mosgy,

N OBPtclz dzts dizOMh IsOB detse s 6 OL H J dz] dac
ftcsdL oBHMIso OsdL HIJEHAA & tc Odzdz & Is

[ Odzgn 1 Isils | dfdeosi@dsdd wtsoJ s-HLd2 ¢ b
A tcOL H | dZpdxDJ3%) d 238U (99.27%)H dzv dL G slstse dzj dzd W (ROUBHSHERE®R B
A ltetsdL o s#BPUSp tf sdgtsh + ¥ wH j todz2®W(nD)FPO ¢ Bbltp ¥HPu.

HSLHOdd ] otSHBtotSHAS?2 BBAIBT
At OL Hj dALIdR5B%) d 7Li (92.47% )H dzv dL e slstso dzj dzd W s j (g3t Yz jizth o
ftedd3d dzJ dzgd2 o IsjtedBSWH jtedzts?2 1 dzj G jIsd ¢ j
AltesdLotsHmlsots Istedlsdw ) fsdigsh 8 wyjtodsr m toj OCIststs
BB BRZHEMNR ftoddsj dzgj dzd?2 o ISJted3isWH jtodzs?2 {1 dgj t6G
Country Plutonium HEU Total Fissile Material
United States 95.4 544 639
Russia 128 712 840
United Kingdom 7.6 25 32.6
France 5.3 30.5 35.8
China 1.9 194 213
Total 238 1,330 1,570 (rounded)
(rounded)

Test of the 1-st thermonuclear H-bomb 1.6 Mton 22.11.1955
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TOMJIMBA U BPE[HbIE BbIEPOCHI YTOBbl BbIPABOTATb 4 000 MBT 3JIEKTPO3HEPT MW HYXKHO 3AHSATH MJIOWALb PABHYIO
- ATOMHAS 3JIEKTPOCTAHLUA TpeTb TeppuTopUn
630 Hanpu GHABCHEA- AR AEeTCKoro narepa «ApTeK».
rpamm
ygaua 126 rpaMMm ocTeknoBaHHbix OAT M5 Dep OISR Do ey
3mo eec Hem
# 0mM yposHA CONHYA, Bempa, HoxomdeHua
- - PAGOM unbiX meppumopul.
3Mo 8ec NoHWeMHOZ0
KOMNbloMepa

Mnowagae Hebonblworo
rocyaapcTsa JINXTEHLITENH.

lMpednoymumenbHee cmpoums
8 NycmbiHe, 3Hep2UR He NOCMOAHHOA.

70

HyHa 3neKTpocTaHuuA 8 10 pa3 60nblue CaMOi OrpOMHOMA
B MUPe CONHENHOI 3NeKTPOCTaHuMK ~ B nycTbiHe Moxase (CLUA).

TOHH
yras
- MNnowaap, NpesbiaoOWan
rocyaapcTso AHgoppa.
MoHo cmpoumb Mo/bKO
HG MeppUMOpUAX, 208 NOCMOAHHBIU
R/ e DA TAaOB R semep (nobepesa, cmenu).
33po30nbHbIX BbiGpocos (CO,, SO,)
o
p—t

" HyHa 31eKTPOCTaHUMA B 6 pa3 60nbLUe CGMOM MOLIHON B MUpe
BeTpoBoN - London Array

Mpy co3haHMM BOJOXPaHUAMLYE
6bina 3aTonneHa TeppUTOPUA,
CpaBHUManA Mo N/IowWaan

c CaHKT-MNeTepbyprom.

661710 BbIpY6NEHO
02paHUYEHHO. KONUYECMBO BOGHBIX 11,9 mnH M* neca
pecypcos.

2 8020HA 1 40

TOHH
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2ubenb MHozux Budos
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py30BUK 30Nbl

https://www.rosatom.ru/production/production/

14.03.2021



https://www.rosatom.ru/production/production/

Mﬁ'“"ﬂﬁg%
MEPhI /4
! mm stoae?™" 'Y ’'He h t ~ omm om C

%\; < T < K — —_ * * < T
%%.mm-“‘f
1h ~ t o h 1000 o h X .
m 0 MM ~ ~ 0 0 o mm
¢o "_o0 7 ‘Yye h ™ t o h ¢ ¢
o T m t 0 h %ot~ Q" 9 mtho "y” N
¢ ¢%440: HO T 7o _ " b M mtho ”
o 3 s h a e Y ¢ e h Y S (_’\o e ‘
¢ ¢ ™.1000: o (b ¥ o 0 b p mt h o
6 ~ X ~_h* e~ 3 x0T ~“h yYx T 5 Yz .
¢ ¢ 721300: H m t h o 0 O mm 'Yl’)
~ tlho"h .a e o > e 7 ™.mth . 59 e t hoe™ 5

x “cnn -800 ‘omm YQ

14.03.2021




"™ x =—emom T 7 o0 ~ ot “Em X e h n

7% < - <
L]

g, 0 OMANHFARR yP X _t-OM 6Manx:.-Ltmoocn -t 0

07 SH: OMpPBRXEStSY mwn St PT BwMp |t 0T DO
g x*mm e o . UPHhMUDU I PO WPTRTN G [GES)t MOSEYS Bi3m), ™ St 0 X

Lad

TRIGAIQ.25Mark I, MARK Y. &

i1 - h t . m 0O - 0 c o © h t . m m t e ) (

* < €« * —_— * * 1 <

14.03.2021



%,
§ MEPHI % " a -
X* m m e o . Y h e . h t oh .Y
Y g < o o < < < <
%Q\
. MEpHL »
“mtho m t 0 T mm e o .9 Y h e 9 h - t o ho ¢T ttmey” cyh 8 e " 'Ee b o
o nf ¢ & Dog mpm h~ %ot . t® o o h ~ toh™ e® ao™eomt t h % x t
h ~ t oh "~ e . oc h - — e eo 0 x h o e YO
D S chomtot™® mt> " ome o 0 mo -7 * e Y ¢ “o 0 ~* mm "~ Y he . 9
GeneralAtomicz ¢ © ° TRIGATraining Researchlsotopes GeneralAtomice) ¢ .o a ™ e “ x h ™ *h ™ ot . o
) 2 ~ ~ ~ R . -, s AN~ ~ . ~—~ ~ ~
Z°t<G .o o ho e o o_Laech.n e ﬁéﬁ’<e< <\he x ;e . 9 mm ) o e 3
Ty ot 7 ¢ S - o x e mt x ° e to “mc h * e to > ;" mte
cho*‘ﬁo mt o 5‘0}qge”<*mf"<q)xq)*3 .moyr L o o 0 C N h< _t
TRIGA - — h* "h*% 0ot~ e °~ 77y to o3y -to* . mt~*t'E hg&o toho@a'fF o w"toe . h3
mt®h > ~T"mme o ¥ ;to”. (  h"t Enp m e a3 e “"70ch"m oYm EF"e c’h “’h“
”~ 7 1. ~w N . ~ o ~ ~ y &~ .
o *__Yo«h L N e togx ,Mt(b)pc tho h ot t 'E c o m o mxt*' . C
oemt h x C e a o com¢th™?% >t 'E ot h *m¢c¢c 7 — e YO | nT e oL

hotot ¢ * 70y 'Y heo oMakL§ *t-of~ ¢WLDBlo_ 6 CHM BIFY V.t ~“Geher@Atomics -~ ©

] 0 'H mec Tx * t ho ~ ™m"wy "o 0 h .t Y MAODT o " x ¢ e 7
Y ohe ™y "omtoch a7t T'Eeomt Eg@ ¢ h Tg tho e *¢WEDLPZrI-Q,EC°_d“°?’E’““X°<th
o TE’ o ot h c™t “'Ee . t a c h * t x he . o 'H C e t h - t e o mt
X - ~ tm 'y m cC o . e a a o "e om:t b

< * < *

14.03.2021



f
|

1920

VWater Level

AN

st

-

6417 mm

X * m

TRIGAViark | IPRW M

14.03.2021

o

m m

o h

Aluminium

J— 10mm

Reinforced Concrete
72 mm

Steel

63 mm

Reinforced Concrete
203 mm

Steel Plate

¢ wLDWM ad INfiyn o Sttt oaw”™ k°
h ™ “"'Ee o <~:|_;30'_ C bmhx ™t eo

C . TER to

] thc*;eo'o h< _toh
c ot h ¥ 235 em o m - Yy ot c h
< E * < - < .
M -Cte’E O, - bn_nanhn” T o0t
25‘* N ~ ~

MZHp ,28"® a]*”"7y h = toh

t oc T e . H™ a e t ~ o7
t oc - - t e o o0 e

*

a

<

<

e

S —
¢wL D! ao "eomt 'EOQO HpA
h e o H N ) h*aao“ ) )
t c o 0 'He h ®
¢wL D! ao "eomt EQO HpAN
: S o" "y to™*. . 0

—\
ORINCE PLATE ¢
PRESSURE TRANSMITTER

i

MEAT EXCHANGER
IEACTON TANK
SECONDARY COOLING LOO?P PRIVARY COOUING LOOP
CORL

LEGEND:
L™ - Ermwonmert Temperature
Tew Cutier WWater Tenmgeraiure
T Wilee Water Tompeatiue
To To1 32 Ty = Poot Tevgtratures
'| "; o< lL =S¥ Termoosturey

m t a ™ o —~w > R

€ < :) <
TRIGAVark | IPRwM O H p N

M




dbIstsdzdz” 2 yj dzlstc 1 dfirlsus tfdrRVA RiptsL H O dad W

]l 1958 ¢etsHbk dwtojlsr [ ddedMmlstetse vt d (wAawt ftoddwdd s dqddydOlsdesj ¢
Mostezy jddd dftser s dMmMmdzj Hs9OIlsjdzz MECdAr WHJjtedzr » toj OCIststctso o ¢S OHj B W
LOojJHJddYes d, o Issd3 ydmdzi, o [ RAR.

plstsdgdz 2 yJ dzlste [ sME ¥ @ t$ﬂ16fnqﬂ%ﬁ'ﬂ$dzlbf&fﬂglsmﬂs¢zlsf®t3LHOdz ZzO BOLJj dMMmdzj His9 Olsj
COC kugoszdalggds sHd yj M<E d2 CodBf dzj € Cdzdzj SIsdo dzsets sz L tso Oded W .

[z [RAR, B'd o' BuOHDGB) OEBIEIG) Rizsoscs sdfO f 3 jSChkswds? Mdhsj Bs2 6
GOdetdzj | §dds ks jydjl ¢ tdyj fHydide@ijls dsy Omdas sk 1o Gidpticodsst , . j. o § ¢
sCOL MdMlsjdk  dzj StetsMdzOBY j dzgd™ d HteddzzrHlsj dz' dgsets 158 dzOY H j dzd ™

1 esjCl d jrdsksedy fostlkyjddY ©jO0Skst0 B' dd ©OL OB slOdy 1§ &BHI ddOtzny
9 [RAR MlsOds §shlskfOk' settbHsoOdd] ©jO0Sksw0, S(shksts] JLEskOs dds O
ulstcsdlsj dz Msots ©j OCsO, dOYOls] ©® 1962 cHEz d B' dzs L OCdzyj des ® HJ
] &Otlsj 1966 ctHk o ddflsdlsklsj B' &z B OddL 5o Odets §SHELOL Hjdzj dzdj ¢t J
RGOS dds. R.J. skttyOkseO dzO0 fskslsdfj tjOCkstd rR{uv, ftddddOd yomnlsd,
COLOBOL 90z | CMf zOOydddz | HEBS EZdgj dals' .

] ®Oj 1967 CGSHO BT dd LOsjthjd dO&OHSYd j ©OBsKr, J &OYO®LOM' fSHGC
4gmgmtobouqs@@scs fj tcf)sdzO dzO.

26 GOW 1967 GBHO ® 23 YOMO 35 dqdazls sl S dssjich B sHEMCledlsd yj S scs

Isdz hddzgflso s jets MdMmlsjd d bkLdss KoHjtddLdess Odr kOC, vyt d o dzOfls
[ jOCkst dORBHdkMY §sH Ccdstsd & ki Othlse j dzde’r &= SEEOdss &OHL 80O

14.03.2021 RiMdzj Hso Ol j ' MS ) toj OCIster d d8 §todd) dzj dzd j




' 2 yjdaste {"REULIPRAR:. 7

R{v [RAR 6] HdAOL dOyj dz H dffnffdejstety &1 Q lsigddr’ MEOdz~y defs 2y,
O Qo dzj ded W d3:

1. WdLdSO d IjmrdzdC O tcj OCIststetse ;

2. WH jtedzOwWw WdLd¢ O;

3. WdLdCO s jtocHBBE Is] dzO;

4, tOHJOyYydtsdedzOwW ¥ dL d¢ O;

5 cOHdOydesdzdets] EOIsj tedOdztseo J H J dzd | ;

6. dzj 2 stc®dedzt] o Oydtsdzdzr 2 0OdzOdzd L ;

7. cOHdGBdBERZSEd W ;

8. fsHetslstsoa CO d fjtojfBHEBIsEaC O MlskHj dzlstso d MY J Yy

14.03.2021 RiMdzj Hso Ol j ' MS ) toj OCIster d d8 §todd) dzj dzd j




z' 2 YJ dzlste 1 REOgRART U [ RAR

1HOdedd Rt U [RAR MMmistsdls dL Istejnn Mdz

AdLrdudmSdiosdPdgsd 18 did d o' Mslsts?2 HEs BOMzsE
ftocjHMIsOQoadw jIs MtsBts?2 yjdziLtsBjlstsdzdz 2 C Ot O
Bl Jd&Z WdLdyd M sets LOdzZO 6600 d33. | LOdzj fte
M BOMMj2dsd3 t6j OCISstcO. 1 Odz sBMdzzy do O4 IsMmw

[ OBcicOlssedzOw yYOfls' ch DizEOy dzOW ) o' Ml s?2
f szO H&MYf dz@Lh d &3d dzOtekzy dz" &3d S dtef d yde' d3d
NjdzjL B jlstsdzdzy B € Otcs Ofisds. —

b ———

Qi T

e hlseBBA gl 5Oy d | of fks? s (SO HE ddL o §jG)CE bdqvw 3, B M dzj Mizh
ROty d2 &3 Ml ZORd. 10 Bl®RjlsSOn dedy jMPJ Qo joRMd ezt dzr S OB tor Wz stetss
Cifmmsdy Isjf dstsedj deded S 50  eftedzs tsrlaBjrded. ° W dd stese 1

O {0} 0Orn LHOdWY ttOmMf cdtsy J d :

O fjtedgdsdyj MSd2 L Oelz, s dROshgiipe® Ofkig tEs sydes?2 d MY j ydgoOdz dets?2 o j desddzv ydd, oc
fjtcOtstemMS 2, OCCEZABzdvIsttcdOw.

O olttlso OV 1 dzj € stots ) ZDBG dpflafdih, | "Osts@®B SIsOoh dr vluw, &OBBEOIBLdZ j f sd
O Itejilfizjglstso O tj OCIsstc®, o jtrndWWw  dzsh OHCO tj OCIsstc®, Mkzadj Mt d H
4, ®&OBBtOIsttedzs § §d3 " J dzd v .

O yJ boijftaddigids j dzgdw BN jtsBd3j dedats?2 o7 Iswy des? o jdzlsddzvw ydd, Mmazky jsdzr § §d3d 4

—~ o~ G-~
S

14.03.2021 RiMdzj Hso Ol j ' MS ) toj OCIster d d8 §todd) dzj dzd j




[ sh dzsfls! toj OCItstcO® Isjf dzsoOwW, [
) Od3j Hdzd Is § dz!

v f dzsdzsdlsj dz

] deslsdets st fslssC O Isjfdztser n2dg 2 Ists
-9 OCIsdodets?2 L tsdzj

-9 SlstcOy Ols j dzi
] EEs&smls’! §GEEC0 B' MG’ 7 daj 2566
OCIdodats? L sdzfl ) 5OS M. , fMmds
" [Bl j8 OCkdo dzs? LGdZ , dz
Bty /| ) O Of) ©j OCkdo desMmisd » @&OyOdj C O

’ : P RLABjdzj dzgdj LOHfOMO toj OCSIsdo dasmisd L
i | Sk 4 [OMMO 235U » LOcwkLC), Cg

I T cseoddy, %

MejHdz j 5 OCIkdodas? L tsdzj

-Med Hdzd 4 5 vlw

-BOC Mg BOd! detsj 5 ulw

Cdzj oo wOBBISCO LO CORYOded® , ddz
] dztslsdetsfyls! s jf desotsets f BlssC O, BOC
v B j cOlsktcO® MmisSpdzS d Ise 1 dzO,

bl B jtcOlskztcO® dzOyoOdzO f tso9 j torn dats s dats
1 Of O Hts dZOYyoOdzO f tso j tocn dasdpls -dat) i
ssiWWdydjdzs LOfOMO HB dzZOYyoOdzO ¢ s
v B3 J tcOIsktc® oatSH' dzO ontshy o 0OFIs
1] joj Y OH HO9dzj dedW dzO OSIsdodets?2 L s

RMY sdzdzd Isj dz! dz" | BStec Odz’ wUL
Qo Otcd2dets?2 LOMNdIs" / Ssd3f j defpdtelze M d j

14.03.2021 RMdzj HE0 Ol j dz' MSdj tjOSkste d d5 §tddj dzj dzd j 23




~ t o h ” ’ :11_11Y0whw

|- < —— |- —

mOwLOCIsjidiisdC O
[ sh dzsils! 6 OCksteO, [ 11

SERq U] Mo 6 vl BIEPf ®jOCEEGE] A &V
. 8lsteb B dzr |
$0¢ fwOoddzs, ) Ol 1 &ML elsisbedy | ) COROESE v
dzj HJ dz!/ dg" &8 Yyd& dzodd HE 10 Our@Hiises
M cHtse ™ d3 otcj d3j dzaj d3 tc OB Sl ECIHZONEORE: 6 UASHT
HS 2500 yOfmBso. RN 5&R(5] & & | GBGOd wu].
Oo Ot dzs2 L ON qls

: _ . Coglfj dhdtezs " dj
l slstcj Bdatsisi 250 & ®@egzdy dzO [0l SE{el SRR IS Sren i SR A0 A SR o)

1000 yOfmtse ©OBBIT dO &sh dEESHorZEo

st WWdydj dals dzj cOo detsdzj tedztsfls
sBl Jd&Bz OCIsdodzts? L sdz

t OmMrsH odste ' CdzsztcO® yJ oL

] jtoj f OH HO9 dzj dzd v

dtoj Hdgv v M tstetsmlis

vl od Rf U

vl od Bf U

) B j OGO o GH'

[ Oy lsdzOv

Is tsy Ay ,

[ OCId BOdz! dzOW  dzslsdesls!: fslssCO BT Mist

(r>0,8 [+1) o OCIsdoedetR M) tsdzj , dzj 2 Istel45{1013

[ OCId BOdzr dzOW  dzslsdesfls! f slstsC O Isj ff dz

dzj 2QIstetsdz/ ( 2 L ) : .
o OCIkdodas? L tsdzj, 4,5t10%

9 ®lstcOy Olsj dzj 6,5t1013

14.03.2021 RfMMdzj Hs9a Olsjdzz M dd t©J O kster d dm tod d3 dzad dzd J



1 4 —

" t o h " . Y .0 hc xm " t e

[ - < —— [ — — * -

ststef zfl OCIsdodzts? Lisde toj OCistc® Mishls
-9 jterndzgj et d dedydzgjets CtstflzMmtse,

s stedzs? twjh jlsSd d BEdSjtO d ttOL d&3j
iz ddets?2 7,8 3, L Of sdzdgj dedetsdz = d o5 Yy J

e e Aot [BO CtsttfkzmMO o § dzOdzj ftojHMIsOo dzw s Is
o —— ) o dzklstej dzded i3 WBL7R teEB] 4 2 9
75 . |a 312 Ifji HikOdkd StfkzMO tjOClks® o' § tsdd
' g | 1ddded? Cswflfm 1 wodwjlshy shdase Oded |
2 + t@ ojtordzjets SflzMO 2 OCIkdodzs? L tsdz
ﬂ\ <w$ggg§§%ﬁ,~ Wstod3dtetso Oz f5lssC O Isjf dzsdetsfydls j dzw
. :’0‘.‘....0 3 [Jde ddi3j jIs edzzrtsy HdedP j, o jterndad?2 W dzC
4 XDOX XX XXX ydazddHtedyd MSd2 §OtezetsS 3 f W dkzOdzyy
3 3 JQQQQQQQJ. hjfls: ¥ Bdklsokd Stjfdsmw ¢ i itstsdas?
% A +A Al sBdzdyse ¢ d BOMMJ 2 dzO.
] : g4 fodishi 8 BECtSoatsets yddzddHted yj MS sc
——%?3 / . ”“ ? ’”°$. Cttef i) MjHdw jIsMw ) 1xjClstesd ( o1
Mdzzy dls Hdzw ML HOddY ydeSkdyydd Isjf
ol = \\_ 2 L sdzlz ) . l jtondzd? WdzOdzj y dedy dzj 65 C St
“ ﬁ\w L \s. T [ MsjHddsj dzgdw ) tSfttedts?2 tjh jlsCs2 4
o £ 1 L sdz" .
[f6Ed0v tjh jlsCO Mdakydls HdY EflsOodsetd d d s Odzyd s d

H

d BdzsC B GlsteOy Olsj dzv. [ dzO dfﬂisdtd@;dk@)@t&/uf@tﬁcﬁ@dn@tsﬁsqnut
ftotsatsH O ls;g’dztsdztsfr]q’lsc;dzw [ idHE GYttds? tjhjlst¢ts2 d W
sstefkf OCIkdo ds? L sd mJOQ%%%&a&Qt% do® B MyJudoOils fsidddete Odd) ¢
tcmdzd 2 G5 t]’lzfr] Oleq’adzis? Lsde" ftoj Hd2ZOL dzOyd dz HdzWw 6 OL

4QmUde$meO¢J¢f2 Eilstes?2 ise. Aj dzsteOdz dzOW ff dzts € tsfylk

14.03.2021 RMMdzj Hsoa Olsj dzr MSdJ t©Jd OCIstster d dr f ted d3 dzj dzd J




I %4
. h t o
oy, * MEPHL* ““"
1 2 3 4 5 6 7 2
VRH Be |BeB3K Pe/B3K
Be | Be [[3p.30||[30w30|| Be | Be ﬁr\
HO H.0 H.,0
“\ ,/
FPT-3M|HPT-3M|HPT- 1M HPT-3M
Be Ba KC-2 AP Be Be
183 152 147 154
419 14,2 19.3 54
FIPL-5M| 19K 198 JPL-341] Be
3 k] ] o
B= Be EC-2 | He-3 | Azl {E:_G\ Be
156 | 00991 | 00791 | 187 , a40
4.6 484 53,1 ®/7 |
FPT-3M] 19K 19K |HPT-3M
Be Be A33 | a3l | Kca Be Be
| 145 | 01091 | oogs1 | 151
| B3k 4] 16,7 419 449 20,6
-\% /' FPT-3M| 19K  [HPI-AM[HPT-3M H,O
Be " Be KC-2 EC-1 Be |7
186 | 00591 | 131 153 '-.\-:-.i-b,'
35,8 552 263 11.1 BOH-25
al Al +Be
Al Al If - o\ Al Al Al @) Be
s ) T
N =

SOl ttORBBO OCIsd o dats 2

h * a a ~™ ~ t e a e O 0
dSCIsdo dzOwW L tsdzO toj OCIsBtc® wWodzw jIlsfpw dhistsyded € sd3 dz,
sjfdzseor Hjdzwes h R d Htekzedr {1 dzj d&3j dzlstse, eodzdwse h dn
(tcj OCIsdodetsmlss ), d BlotsHO IsjfdzO, or Hjdwsh jcts
ststf dzd o § .

Il MMMk OCIsdodzts? L tsdzr toj OCIststcO® o9 atSHWIS Mmdzj H Iz
-Cstef 2 OCIsdodes?2 L sde 6] OCIsBGO;

-sjfdzser Hjdzweshdj Me3dSd (uvle Rt U

-BdzsC d BlstcOy Olsj dzv ;

-cOBtsyYydy BteOdr MdMmisj dir EftcOodzj dzgdw d L O dlsr (
-LOBBJHAEZdIsjdz22 d s dzsdetsid Isj dz! .

dpCIsdo dzOY L sdz0O sy jlIs MtsH jtey Ols! o jtelsdS Odz! dgr jJ 1 €
dzj 2 stotgddsipj.H dzd I j dzOodgls  ydets tSlstc O Ols j dzj &3 Mz g fis O = ©
BOMMJ 2 dz20 (o] OEIss®OY GHdSotc] &3 dzdzs wWo dzw jIsfqw s § d
L Oh dIlsts?2
dSCIsdo dzOwW LtsdzO tj OCIstc® R{uv [RAR dd&jjls MdzjHlzs f
dz Qistci¥dpdztd yj MSdy ~OtOCIsjtedMmisdS d:
toj 3w 3 dL dzd dZJ?lstgisdzisa syjdzdoe Ojlsmw o j dzd yd dzts?
lst31]’JtsOlslztGdzf2 Cei WWdydddels tj OCIsdo desfylsd o dd
sl 35 AwtsUd B7N04){102b6L % [ s
-Bsh deslsdets?2 S 4 WWdydj dels ©5 10108 G o dzk fyls . UN =

[ dded 3Odz! dz' § Stedisdud MS d 42 [BOfNEN" tc Gifgayy sdz'ad3 R g dzl C
1My Jteddzd dzlsOdz! dz@ a3 teJ L zdz! IsOISOd3 MsMIsOo dzv & Is:

L Slezv RUGHERIARG ) B jteddzdzd b 35 e tcDI DB jdd dv | &) ;
-HdzY L Otz Cd M otHWd BRI BSLOYQls2&pts (12 uvlg).



S OtoclstsetcOBERO OCIsdo dzsRPRrRAKBAA 2 ) ¢

8-td 8-stczBdzr §j Ul d

6-td 6-stcizB dz" | R BJ L

AR 6-stczB dzr | wvlwuw M tojobkdzdelze hddisd Mmisj toy
KC-1,KC-2KC-38 6-IstezB dz" § wul M Ctdzlsptd dz' d3 fi
AZ-1,AZ-2,AZ-38 6-lstczB dz’ | uvlu M Cdisttsd: dzr di3d
Bed B jtod dzdzd j ;7 2 B dzts €

Ald Odz¢ d©3d dzd § © % 2 B dzts €

Pbd Mo ddzytse r;2 B dzts¢

H,00 9 sH O

AdWtr ECOLM 90¢ls MisiFPpetlro a7 atstcOdzd W

14.03.2021 RMMdzf Hs9a Oy dzr MSdJ Wy OCIstster d dm f ted d3d dzj dzd §




slue (kjfdse  Hjdvshdj MBS

-6 OL di3j N ded W

Hyg 2w h drfmw BOIs| &
-LOMdIr Hjd&vhPdrmw &BOjted Odz
odej Ndzgj 2 MmtejHT ;
-ftejHBslso tcON j dzd v

COHdEOCIsdo dz o

-StecOdzdL Oydd Isj f dztsfi v 3O;
LOctkzL Cd d or

- BBiMydud ddv

GOl j tod O k0.

I coyjfmlsej

14.03.2021

stsf dzdo © dzO R U
vsld dI-Df RrRYyuv-3Rt & CSOCMdOd
stczB yOls™ di3d Iso i1 dzOd3d € 9 OHtOIs

O]
9
r

s

sfhlsse d¢C:;

t o h ”

A
s 8

P

7 N Y

4

S

¥

9 AasHO HJ &
B3OIs j toe d O dzt

j OCkBEO R U

2B0O;
L odzr o

IsJ mdzd Is j dz' ;
dzseo € O

M s tsdzh ddzO Ise 1 dd
stsdzh d dzO BB ts5d3

0.45 min 11 0,45 min.

RMMdzj Hise Ols j dz MS dJ

tj OCkstE"

d dn

f OLOdi] stc0,

seo 1 dzO, 030

I dzd dzO0 O©OCIsd o i
dztsw | d

[ BtsG Oh j dzf°, %f

sGY dzd o dzOV
Cdl3f sL Jdydw
o tsH j to) Glkisj
(¢]
stsdzyj dzlstcOydw
: | dedifdi | @

Stdzyj st Oy v
OCIsdo dzts?2 L ts5di

9 wWyj2¢y
1 tso jton detsfyls
s j f dztstsls H2Oyd
VHJ dz/ dzOW
ftso jtcn dztsls!

Is j f dzts tsls H GAY TIf

JIsdetsh jdedj WH
Ctsdgyd dzelsteOyd ?
O SHStotsBF®

4-

Istc z B

2.0
0.8

58

90

UAI

171

1.22

326

§ tod d3d dzj dzqd J

90

UAI

148

1.22

50

9.0

0.649

0.676

2.29

336

90
uo,
300
1.07
101
4.1
0.624
1.577

5.25

161

90
uo,
263.7
1.07
89
4.1
0.627
1.369

4.62

176



I 4 —

~ t o h ” " Y h * * o - o h e . m

dsdujmMStsds tojyddzy twOBBIT tj OCItstcd® yYydhdzts tBtOLEZzZshdamw dzj 2Istctsdztso
d ftscdztsh jdeder = o daj 2. [ dzv 9 Otc! dqoetseo Odedw™w tOL dRdetsy j dad j &3 dzj 2 stetsdzts o
dz' Ldigijldssipiw ff s dztsAf jjdsdsH  f se dzsh j dgdw L OC dz8s yOjlsmw o dL d3j dgj dedd MsmilsOo O
j dzifd o des sz f sE dztsh j dad ¥ dzj 2 Istetsdatse . Clsts sy des tsfkzh jMmiseadls! ) f sdtsh o ¢
99 jHjddjd3 8 Isjffdsdshdlsjd {(tcizshoOosh jets BOljtcdOdzO (BBtodts] toj ¢lzd
ydzd HUL] Bsckls MotsBHMGE fjttjBjhok: v 5 of Mislsj ¢71 6 BlsHj d dzsfyls

dlsjteyded vuvy, o Ghdsodasdz, o LOadMmMdddsmMisd Bls o' ftsdzdg” j &3Fr = dd3d WEkdzC yd?2,
10 Otcd2dzr JHlopwteOL dz2Oyj dzr HdzZW OoOtcd2 dzgse s tsMlsOdeso O toj OC st O;

2)s sdi3f j dzid telz® Mdfjej HHBOL dzOYJ dg" HdzWw Ctdifj dZhoydd L OfOMO tj OCIsde desfilsd d
At Jeckdzdtolze N fftcef WL dzOyj dz@ H W f zOo dzs? tojclkzdzdtetso € d Lktetso dgv Bsh dzsfmls (.

[Hd2ddZ dL hdseodz » § OtcOBRjIstetses Misjteydzgj 2 vy WwWodw jlsfqw dnr WWJjCIlsdo datsfls
tcj OCIkdoe desmisd © Mdzeyow s d&Odzdydwy d tkhikzkfMisedw ftsecdsh Osh jets Misjtey dv o
fsedzsh O h OWw M s desMmis! Misj ey dzvy ( BOSwsMESIdyud MEBsd Mjudjddy fsedzsh jc
tcOMY sdztsy j dad W .

Rt uvu [RAR BMdzONh jdz 10 tOBYydd®Bd tcc OdzOdzd :

sted dzj L Odndsfjdedgdltr Oo Oted Addps2 L O g s

‘s j tyQGadE s B3O d Yj MS Se@s)tj cbdv st

-sted cGtElsfdffrj deid ez h s Il e dAjR j o dzv dz0 BH.des 3 f)j oo s t

14.03.2021 RMMdzj Hsoa Olsj dzr MSdJ t©Jd OCIstster d dr f ted d3 dzj dzd J




r —

~ t o h L Tom "y h %o - o h ~ e m

{OBsyd] GeOdy Mdmlsjd bfwOsdjdd” d LOMdlT (wuy) Gt HdOL
fSHH Y Odd™ d L d3jdej ded™ Lictsodw Esh desflsd tj OCsi©cO, jets Ob
fsHCtedlsdyj MStd Mshlssw dd

ltoj d3w 9 9t
WCIsdo dzlz ®

Rtu [JRAR BfMdzONh jdz 10 ttOBtyd®Bd
-sted  dzj L Odndsfy dedgrddr Oo Oted Ypds?2 L O

s J exQet 560k wj e S e o b s o o R I I I

b c el el 0 q B 9N e cs) 2 R I N

5 2 mejerer G0 snass 0o st G N
T

t OBtsydj ®BtcOd wuv) of ff tsdzdzj dz’ 9- 5

-9 " Isj Mdeezlspvdgwj dzd Is § ozw , 2

Ctdyjotscts o lsjmdedlsj dzv .

AdLdyjmSedj rOtOSIjtedMmisdSd tOBECE
Il 7 lsjmdzd-Bdzy | dzddsjaslstso dzj dz dL dzj ey O js h j2 MlsOdzd 1m1871 9vu;
fsedztsh O h d2 Hdflzj ddg @Asdzj ss¢ COBdHO BBtIO, L OCdzs yjdedegr = o IstckzBlz dL dzj tey O
Ctsdzyj ots2 o' Isijdudzdfistj a4 0O ¢ INMO tOBBYJ B 28t € @dzO © UL )
tOBtsyd) BeOdz duL)] wOLABJMNOsIsMW o COZOZOr dL Odzs ©3ddzed j o sects M dzOo © M o
SOdzOdzr L OCtejfdzjdgr dzO Ctotsdzgh Isj 2 dzOR, EkfMmlsOdatso dzj dzdz" = f tsH f dzsh OHC 52 toj OC Ist
YdteiL Sobstster j ftosatHYl tesMO, ftedmMsinddveshdi Misjteyded ¢ Mitcotsftcdo sH O
r sfemisf dze 2 lefpf dzsor 7 dzd 2 Istctsdztso  dzO T 2P B 15 15 dz J2Y diy IR EsBE dz/ dirpds 2

14.03.2021 RNMdzj S Olsjdz' MSdj tjOSkster d do §toddi dzj dzd j




l teddzydf d Oc

BOAA HepBOTO KoHIYPa
B Sacceiin

7

JHAKY aBapHIHOTD
3anoHeHns Gaccaina
4

) Baccediia

H3 grodwroasoro Saaka

Pacxon BoIs B 1-M KoHIype 154 xyv0 .M/1ac

TEPROTO KOHTYP2 Pacxon podbl BO 2-M xoRTVPe 260 Ky6.M/yac

ZJ

azO W

] OCIststcO

U] ndzsdztse

Nad BO Mdmlsy &3

Rt U] RAR

dud MEOw Mmnj B3O -Sssedz O HSjdEEC

L bdzj o 52 Codasbztec LTdgEQBlzIS dad Vil O B35 d5 B O fiy fn

( 06 Isd o dz@w O fg fiy fADdz)

LO Mudls §wddd daj ded

sBjfMfjudoOjls wOMEtH Isjf dsdshdlsj dv

Bisdz h g2,
Csdzs 6O,

Ud &3 OmMatsH Isjtf dzsdesmd s dzv ,

LO Myjl fsHMEMO osH' dzj f i

(s fsLotdY jls MEC©Oldls! Cwddyjmss s
sttkecftcsoSHSe d ©OL B 6 ObdkOsktwr

] fsmlsOs

flticoBaBHY BB EIOK] yYdd zdw:-

stcztsf csotsH f jcotsets Ctsdzlskzic®, HOo O Isj]

Of f OOl O,

l ted dzzH Is§ dzv dzOW
(Isd ff dzis ts B d3] clmsl@{HC disdgz ) j Mlso dzv j Ismw

ZOmMsmse (
md sqdud m<d

LOf StcdzOW OtezOIskztcO.
Yyt zdzw ydw otsH' 9olstst
m §sd
sHddz 9 tOBBIS], BHddz © tojL j

sydh j dzdzOw o tsHO BOMMj 2 dzO fr

slstcOy Olsjdzj a5 6] OCIstcO, ftod {Ilssd GH dS

IsJ f dztsdets i d

14.03.2021 RiMMdzj Hso O j dz' MSdj tj OSkster d d=n

sjdzjds d BdtdsedyjMSs2 L O

fted 34 dzj ded J




gHdMmMls] B3O B~ 2O HJ ddW OSCIsd o dzts

fOLtejL tj OCItstc® R{U [ RAR

7 ' t OMc BH wisH C 5HASHZ48/0ugO i dafy deq 2 CsEfkh Ok

i - t OfMatsH @wiSH C S24s6208/0ugO 21 ©OCIsd o dzOv L t5dz0O,
1 3 BiontSHdzEs?2 CBdgzf Y §
M@,S%efﬂg 4T s dzs 1 3 j S lsstcO,
e — 51y d dif dgn e U MCG2 TS
=== ====5 619" anBHMS?2 HJW W EL St6
4 -8 = ——4—~——KF'E BOMIA BACCEMHA 7T stedzOW ff dzd Is ©

|

iE. EEEY RE

|
I

e el o e BOOA

MEPBOIO
ol _fﬁdo_ e e i KOHTYPA
i - = N

o Wy

/
————
Eq'_j:/“r /

) jwodude 2 1y jShkstedy 2 Stdski

|‘
I
"~ Sbal=d $x06}
|
|
L
| ]
]

14.03.2021 RN dzj HSe Ol jd2' MCdj tjOSkster d d5 §toddj daj ded j




LS MY jted d3j dzls Ozt dz T

QFQK‘JO

jan

AKkmueran 30Ha L % . raKe
< A '
\:‘._"::.{’-—-~ Ompaxamens sl }
e
Opean C¥3 N % raK3 ||k 2 >
rokz N\ y N
O-’9>53 B ¥
O‘/ . reKe
3K 4 _ ToK'S

fesosHdlmY sBkujddj HjMYiksCse MfjydOoddmsste .

raK e
] ®q

roK7

&

[ OMf sy Jdzd] etedL sdzls Oc
¢ Od

n

(
z! dz" ~ (1]
20 dzso tc ]
Me | Tum | (IlmotHOCTE No Tun (Lo THMCTE
motoralf 107 notora):10%
wleamle Hicwme
1 | B3K 2000 12 I'3K- . 15
TOPH3OHTAIBHBIIL
1 | 3K 1.5 13  B3K- epTHRAIBHBII 1000
3 | B3K 730 14 3K 1.0
4 | 3K 22 15 B3K 420
5 | B3K 1000 16  IT3K- mesrpaasHsil 16000
6 | 3K 1.5 17 B3K 370
7 | B3K 1000 18 A3 axkTHBHAA 30HA
8 | 3K 14 19 B3K 260
9 | B3K 810 0 K3K- gacaTenbHEII 0,6
10 | 3K 10 pa | TK- remnoeas 0
KOJOHHA
11 [ B3K 2500 2 Bnoaormuec kan JamuTa

(1 Cgs)e S df 51 IStis

d bjfdsoks §t

9

1l Cs

fls jsdessts o O d it bs ezef ;

14.03.2021 Rz Hso Ol j dz2' MSdj tjOSkste’ d do §teddj daj dzd j

Rty RAR BBtSttkHtsoOdz 10 cetstedL sdzlsOdz! dz@ 3 + S MY J ed d&3d dzls Odz? dz" 3 ¢ O dzO dzO d3qd

YjtejL | Ss McRHEDazpldsicml OuCotL! OSCIldodze Ltsdzk toj OCktcO, lsteOy Olsj dz

(16¢s) 9 tMmdseodisdy dMsd: Lizj & §j HA&Y 6 BI RGPSl S d B3O0dz dzr 2 f slsts¢

1iSBbtster j | Cs Mdzzy Ol dhlstsydzd S O dzj 2stetsdzgtses Hdzv fsHStedlsdyj MSdna

] ¢s BBEYOs MY d ©OBBIOsIl MiskzHjdidsr d OMfdwOdidsr, MfjydOoddL dlkzs h dj Mksxd ®faOmlsd Wi




it OMf sdztsy J dzady e BtedL sdelsOdz! dzr = (1 €©
LM Jted gy dzlsOdz! dzf = S OdZOzse o] (

[dzv o atsHO fhkyCte tojOCkttedatsets L dzzyj dedv dz0 bkMlsOdzse ¢, ©OL BJ" jdzder jdgb S jtod B dz
LS jeddj dZsOdz dzF | S OdzOdzr (46s O tdfm. 1.2), O OS] ojtkdSOd d' Q & ®Gd@apdd | Ya) sk
11015 &3 M) ftedo Otcj dadz’ d3 Hisdz M C-E 3 $O M) lets®B 65 BBz § s If5ts dfgidg. dz | O -BlsHipa 'y OFbsdyw M j yd Odzd L
COdOdz Hdw Y j wPT o@sWsRstz) cOfdd L dksSOyjMise jddy » BfkRtdj2. § OljtdOdtsd jH ddvdz |zad wd,

Ne | Tunm | (IInoTHOCTE N Tun (IImTHOCTE
3
7 ¢ notoraf 10% notora)*10¢
) K4 wlente nlente
‘ 7
/ d 1 |B3K 2000 12 I'3K- 1,5
// AT i T OPH30HTATEHELIL
’ | I3K 1.5 13  B3K- BepTisa IbHBI 1000 5
A 3
Vv
Vi 3K 1 L 3 | B3K T30 14 3K 1.0
’ L’ 4 | IBK 2.2 15 B3K 420 6
. // -u-
b % 5 |B3K 1000 16 I3K- menTpansHbil 16000
%
/ ¢ 4 | IPK 1.5 17 B3K 370 7
7 v 7 | B3K 1000 18 A3l axrmsmamsoHa 8
/ /
. é § | 3K 14 19 B3K 260
4
- i 9 |B3K 810 10 E3K- racaTenbHBIL 0.6
/
| , [0k 10 Il TK temtonan 70
i P KOJ0HHA
1 O S I G S R O S S (O S S s (I R N I N A ST IR ,/ 11 | B3K 2500 -y Bnoaormueckas I HTA

14.03.2021 RfMdzj Hso Olsj dzr MCdj ©jOSkser d dn §teddj




14.03.2021

ltcddyj dzgj dedj toj OCIststcO Rt U |

AVL T Ofr1uvdf ?21v30 R 1 f1o1RC
) stesh CmafWAOC St dj s te
ltoj BV ftotsdzjlsdgr 2 M jChtesdjlste [ my
Ijldt My jChiosdjlbody &0 fosdvtedL co Odedzr & dzj 2 Istots dzO 7
) sLd s te Ot d dzv s dgdsAes S sy d W

Vit RS Or1 3¢ RHHI[YIJ(I)IRC
RLAEBjtodlsjd dFF 2 Stodfdj S Hdzw dMmdiHsse Odd™ ¥ bk dzS yd s da
BjosdsedyuimMSedrs ROLOSIjtedmisde Off OOk’ 4u)
l sHStdldyujMSd?2 Mmlsjdm 11 Gy
Vistes2Mlso © Codstosdzy o' cstcOdedW Issf dzdo © dMfdzj Hise Ols |
[BdzE YOl A lsas 52 fMlso © ) o Ot! dokzj & &5 MY jSlstesd dzj 2 lstesd
¢ ORdO dzz  j dzd v
R d&zlis oz d5j dzls O dz dz-@C Iyl o2 sttty 2 O dzO dzd L
CeCMYf jteddzj dzlsOdz! dz" 2 Ctdi3f dzg €M 11U
sdzd yj Mise j dzedets ] s toj H j dzj wzpy 1B st Odzf 20 tDEOEsdids®R] s j t Of d

f1toryfdovrf?1r0Cc rrcorf?Priuwun?

RMMdzf Hs9 Osj dz" MSdJ Wy OCIsster d dm fted d3d dzj dzd §




- o ~~~ ~~~ ~
X e “ a e t ~ ‘Ee . m m 0 "oe "
< < * , < _ o *
h Lead toh'*’ b " b b
< — e
oho " 0 . h ~ t o a t h
¢ h a 'yc ho ™ te m c t h oa t h v
X r m ¢ t h oa t h Y e ” c o “"yh "0 “ee . g e
0 thdtee ™ 'Y “'Yigc 0o e elFfoyh oc Y
“a mm o0 e e B X 9 ~.1 e " t t oh ]

14.03.2021



3qupuma u3
napaghuna

14.03.2021

l siesh ¢ HadWAcOC Is sid3j BEGls 5t ® R R RL)

] stetsh Cso OW H-dBisBEYJY M sdzr L hd2 dzj 2stesdzseo dzO f stesh Cso " 7 ddzd RBIJSC tetsC tod Mis O dzdzc
nOtcOCIsjtedmMisdé dBBOIj edOdzsea. 1 tedetste, Gtoj HdOL dzOyJ dzdz" 2 HdzvW o' § sSdzdzi def C O BEd3d sEtsd
(https://ru.gaz.wiki/wiki/Powder_diffraction )

l stesh CHagWAICcOC Isthe@j 8 sf tcj HMIsOQoa dzv jIs MtsBts?2 dsH | toded L d totso O dzdz's 0 totfictg i sfitplz §O,jdze s L2 d§ oS dz
Bdzse sH j IsjfdiscgaR®? tcjedmistcOydd Isjfdzsear 7 dzj 2Istetsdztseo H dzvdzddLidAsugz disgHwdz sO8dscigeigicRid) dffic eiFd
MtcJ H M OL ddydets?2 Misjtfjdzr ¥ fstewHCO o9 CtodmMsOdzdzdyj MEsd3, OMRBteW dtsds d bkdz IsteOHdMY
1d2tesdzr tjedmistedtelzs Isipw h jMisdzOH yOIs+ ¢ cjdzdjor &3d Mud syd < Odzd, tswistas Hifjdsgj S osAsictfd dits

KORAUMATROD

prred

| 3awpuma uz napaguna
— 3AuUMA U3 CEUHYA
- MOHOXPOMAMOP

cOHUEOMEmD

obpazey

demermop

RfMfMdzj HSo Ols j dz' MSdj toj OSkser d d&° §toddsj dzj dzd J



https://ru.qaz.wiki/wiki/Powder_diffraction

l stesh € B WA OC s 5@ Is to

) Steh CEaWBOC  ste®j BBsftoj MO dzv j s MieB?2 KBSH,j ddL d o Odzdz's D totfétg g Shtplz 1O,ckie s L2 dg it dzdgts
BhscsHjlsjfEikiaaR?2 i cdhstoydd Hsd'f dzsol B odzj'? lsAdaswlzistats 2 d d30k0 & tedls tas Gzt © sz HADKE s s 0 O
fMejH M ©OLEJuds?2 fsjfjd ¥ fsevHCO o CtdhkOdddyj MScd, OdXstWdsd d bd steOHdmny
lLi2btesd tjcdftediks smvw h jMmlsdOnyOls: v cjddjor &d Mujluds Okd, swlss Hijtss) SO o & |

[ BdsrtetsdBOBSESEE . . . . . .. Cu (111), . . . . .

B L Od ydas=ps'

O jtelsktc® o' AHWN jets fEysoO, &B ... ..

t OMrsH d dBsMis!

Gtsted L 5dzls Odz! dgOW, d3sdcdz . . . . . . . .. ... ...
17 ¢ sdzdzd BOIstste o MfMmj CyPu el §Oaas GOV, LOH . .. . ... .. e
27 Ctod flsdgitds 7 ets BOIststg; f O Md B3Odz! dz" 2 ©OL @jt6 SBEKLOL YO, 70830
38 o ls s tEERzdzd BOIs 515 ; [ dzd dz0 o tsdzdz" ( §f sflstsw dedzOv) , ¢ . . ... ..
4i BsdzgdIststedz” 2 fMujlydd CEPHsRSHSs » (BLYHSB, % .. ... ... ..
5idmMmdzj Hizj &' 2 oL J O OLd Zedtse ©OMMJ W ddY, -GBS
6iBdksS Istejls! do ¢ tsddk @@@ﬁtgs@gs; ..........................
7iBdtsS dzj 2tetsdzdr n MOUEHYL EE80 v [

Atsdz B L wfdif GefdddzOdz . . . .. 00000

t OmMmistsw dad W :

Yyj delste OCIsd b dgstesintedzdsOlsste, o3 .. .. ..

Besdss tsBOBEOG Yy, & . .. ... ..o

SBteOHgl) SIstste, d3 . . . . ...

[sdadIstste . . . .. A4 ...

t OmMrsH d BBsMis! ¢ tsdzdzd BOIsStetse, d3d dz*r G e OH

fjteordizse tsh j dpjcodsi2j , tessf§®cts. . . . . . . . ..

oltetsP detsh jdzj.o.t52. . . . . . . . . ...

Stej IstfB dztsh jozj.ots.2. . . . . . . . ..o

lddzdjor?2 CtdtmlsOls

14.03.2021 RMMdzj HsSo Ols jdzr MSdj tojOCktste’ d dn §ted dsj daj ded j




 Biesh § med WA OC |s 5@ Is to

[shissddnse © HdYEOSydd dj2esdse wdf " N P EhkeRe SR QSR s fe b .

1. 1 ZOCtHOEY MdL &) ted Bshilsd Odf dlsbn Stc,tojllzscts oMM W ded
swyjdr n d djeCdn Obtdtse &bydis OLHJdYIS! oCddOHT dzlSJT tcl diuqsq;dzf . BOS fd i3z &3
sl Misske jkhlsoksh n Obsdss. 1§ MsCow ykzemlks dis| ||1zjsf|3LJ leﬂ || 22 € ®6 @ dp aiay @ drtS el incs
HOjls oL dBtsy detsfls! dzsC OdzdL 59 Ols!  d A d34mts1sq1sdzts>|4dzq4 2Ot tod d3j to

MojtrnMisjndckPbedEg NCdRESESHO o MitsjHddzj dzdw a1 5 3 dg A3 o} hef @eCiyQjdz! dz" 2 ( uOMmisd
sftejHjdVls! dn MjHdj COOHEBOIdYde j Mmd3j M j dad W . ;sgazggzﬁv%;tg)éézdzdzr?)

2. [kMkkMmsod) kcdkse ¥ OSBEEOY BOMWE dd ¥ 6t &S ¢ Jal fdzlsz cikzdz steOH MY j tendz

O] wddY BSBdZjcUOjls dL&itjddi HIW¥©LOSydddy R MBSO MdE +“ndg@tsl tafldg; ¢ ) O o3

[ ddzdzj 6O, SteHO dn ddalsj dzid o dztsfyls Lf@l]’&rlstlefnﬂgap{_BLtq’ﬁzfqlsOdzq";@ FedzO |dL

dzj o " MsCts?2 Mmisjfjded HOdz dzjets fSteWHSCO. /\/\/‘v d di OBtV d' 2 ( yoOmisc
- - Ef stew HisY dadz” 2) 3¢

3. I1Bd "oOow ftsddlOoshow mMfsmedtshis! dzj Qstetsdeislo fsLoasdzv jls dLEyOls,' MstekzClskztck

ZOZs BO jted Odzse ot ofMjdg jj BBl jdBj. 16 (k2 fldudd, mn BH@IZIS21+4ﬁ]lsEet¢1§dZU O dzdzEafs dzt© B e W d

f Sz yOls' HOdd j & Mtz $EOjtedOdkO ot oMiM 88 BB '+r3 +5dz<;( sttt fids ' dg0 6 OL 2§ t

fso jtendasfylsd (S 0OS o MAkkzyOj tojdkcjdsceoldd); M Hekzes?2 NEGttd", @y ddsPpifnda Hso Ols !

BBOL Y’ BjL oL Od®SH]?2Mss dive sy HECdsay @ sd20jY 2 dfipig jtar, t5 20

Gjtedsd sdudz = B IsOdzdzd uJ MLrefriR dEODd@ls jfi ddglrtelr) » sPL BOIsted yJ 2

cOMMjwdadw dzj 2ltetsdzse ), Ylsts EZHsBds RBjlstsHdujmMSd dagj btsd ¢ o MzzyO] dOdsdkOljttdOdsse

fsHo jtoy jdede' m BCdMmdzj dedes, dets d o MkzzyO] ©OHIBOSIdods 7 B3Ol jted Odztso .

10 EMOodse ) ftotso jHjdr dffdzj Hosm O dzdsdfiusiplj Sdsids s Ols s d3dats

ffstezClskter Bd htsets CtsdzdyjMlso® o jteH' 7 Isjdz ©OL dzdyudetsets sdfO ( i3jlsOdzdkzss, fMmf zOotse d

MsjHdds] ded 2) 1§ todzdgZOE® IR 6O 0Q9OfMisdy kd-)sttOH MY j temdz 7 ( dzO dzts

f stesh Ctso .

14.03.2021 RMidzj Hs0o Ol j dz' MSdj tjOCItster d dn §teddsj daj dzd J




¢ h a yc ho " te . mc{]) _thoa t h

< < () L < <
¢ h a 'yc ho ™ te . m ¢ t h oa t h voor e - ¢~ c h e
~ ~ mC thoa thm :’.vr <'-‘ - <—‘.‘ < [ - <
N o o % « — < . N *xcoh*Yoe;<<xeceoijo;<ee.Qz a 'e*te.g . e<
o e ” e m h o “ee . 9 m h :

JE— < * - <

14.03.2021



¢ h a yc ho " te . mc{2) _t hoa t h

< < (o] <

Lmeo"e_ A" h "t h omt .o0emt h x c- fty oma ~ht T c o - o’“'Y(t c ho o ° t 'E
j mcf el T cOOTOTDODDDD PR DDTDDDDDBED DS Db} d b dd oo T OmsG, ¢ ot E v C .
T oh e 3 ¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢é¢$@¢¢é®¢@¢¢¢@¢¢¢¢¢¢®®¢¢¢%¢®¢¢@m¢¢¢¢¢¢¢¢¢¢¢¢¢
H"‘oteomt E coteo<_e”‘theoeo%.ooo
e, ®dgha ¢¢¢¢¢¢¢¢¢m@¢¢¢¢¢¢¢m@¢¢¢@@@@¢qqp¢¢¢¢¢¢¢@w@¢%m¢®¢m¢¢¢¢@m¢¢®qp¢q

cLthoeo 0 . ) omao * e e omt co"‘a he .o m mt a y "‘_ 9
’H’“<_thoco"‘t*mx0'““"e*e""\e<h’"'ﬁ<'O"<m mwt ';“< < « < * — -
" "a_th _exth ee 3 aa > ¢¢¢¢%¢¢¢¢¢&¢¢®m¢%¢ﬁb¢¢¢¢$®¢@®¢&¢&b@¢¢%%@¢
T, e 3 a POPPPDPPDPDDDD DD DB B FOD D P IR PPDD D D PO Db o PP PPDO PO IV OB PP DD D P B
x"‘o_ch<h.’*"‘t<"‘<m coto_’" e<wthoe0“Y
omeo eo ¢ T e"h o m_ éomEChhh-”ﬁn[n”“Y°o ~ e e~ eomth x t xh h™* "h™*%o0ot ™ e
c h c e**_x’“’Yhe" coto X e mthoech,]hUYA.,o 0(<:h - A**, . h _ OGGEIh"'C 0
T.va _thy aa DPPDDDDDDDDD PP DD D ¢¢¢%¢¢¢¢¢Q¢¢p¢ @¢¢¢¢ PEOTDOPPDIHRPDDPDP DR,
e T,y Mt e T POOPLODPDFDDDPDPDP DD P DD PO T DD DD D ¢¢¢qp¢¢¢¢¢ ¢%@$Q¢¢
“oh e 7~ 5 aa 2PdD0HdSPODDBIPdOD IO P T D DD D FD DD DD D Pp DD D > T & PP HBGD
"oco e t T'ge . ° m_ o . = m o_eoat *m"Yrblﬁchxm?_T*la_:a{< ctohy oi"Ohhm YXCOE Y‘ttz,Cg:éde’Eﬂt*he
e _thoeo ()om’Ech<h.“"’t<’\’Yc"’h’*h"""<a’\Eeh"’ c00'16"”>mte t hoeo hUyeteomt mt h x t x h
T."a _thy aa ¢¢¢¢¢¢¢m¢@@¢®®¢¢¢@¢¢@¢¢@@¢%¢@¢¢@¢®¢®mmm¢®®m¢¢¢g¢¢¢m
eooteo’(e*< s mt ot ﬁh"‘"‘<e*Ych~h,-. é"t< .o.h h AY ®

Gomeo eo k- oco Te t  TEe. POBDPDITDODDPDDPBIDPPPDDPDIDPDPDDDDPDDPDDDDDDD D D
Cho Tt e Y T B, 6

mretT e thoee.o  acxTEMO. 3 ne . m$¢m¢¢¢¢¢£m¢@¢%¢¢¢¢¢¢¢¢¢¢¢¥ &$@¢¢¢ néf¢
4T, t, TEeomt E e tamoeeo o . ,30¢c x T EmO T3 a ho och TS Te T < )

*Fo . omo ot e t hoeo chocohCXs)ee Eeomo+ e eomt e x ¢ h x 0 0 h " mm Ye
T, "a _thy aa ¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢m¢¢@@¢®¢¢@¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
e*co e e , T A28 HDDPDDPPDPDPDPDPDEDDDPDPDPDPDDDPDDDDDPDPDPDPDDDPDDDDPDPDPDPDPDDDDDDDD
T T e ma m 3 "ohh POPPDPDDPDPDDDDPDPDPDDDDDDDPDPDPDPDDPDDDDPDPDPDPDDPDPDDDDPDPDPDDDDDDDD

m "o " hx’* a.g o*h” g0  DOPPPPPPDPDDPDDDD DPDPDPDPDPDDDDPPPPDPDDPDPDDDDPDPPPDPDDDDDDD ™

_m a” TEeo h*mmto 'ye ot o*h=™ g~
"o h*Fo . o m. t. "3 ma PPPDPDDDPDDDDPDPPDPDPDDDPDDDDDPDPDPDPDDDDDDDDPPDPDPDDDDDDDDDD

14.03.2021




X ts™ m c t h o a t h Y e ” c o “°"Yh

< — < — < *
t o &7 t "0 Y h e a "~ e t e h 0o e ™ e.m
Hh*ec*c* Ee Y m9o, 2 a to t e . 9 Y h 0 0o " e m — 7 * ot h t
o a B m t Yo @ ¢'Httoo ""H m*c *h ta* e t * T 'Ee
e t h —= m> ¢ c o 7 yh e oc h o ™ «
" e o] a” e t eo o] co YD Y* h eo 0 é
i ot e 7 Y h )7 t =
X t m c t hoa th S xmt™eo — e e e ™ "
omeo e met’“mo_mmt” 0 Y co x e Y e
t c o 7 e t hoeo xmt ho m t o YTy h
o~ m a a t h H™ t hoeo h*mc™"" )
~ —~ ~ ~ —~ - ” - ~ A~ ~
¢ o Y co x ;e 'Y co Yhy Jo e a bo&
e t hoeo T ¢ o 7 'yh “t oh e t hoeo T ~ e’
ch<h 3 t E ¢ x ; co 'Yh:‘ o*_f:"Ce<eh.b e’Y<mtt
c h o h et ™ ¢ e ch?” — e Y ¢ o 7T 'Yh e
o~ h ~ ¢cT ° t t oh e t hoeo (0))
‘ ¢ a h t T 'Ee . ) “m a a t hjy”® h . 790"
H™ t hoa™ e t T me ettt 77 1ye ooce.e .5 Ty oh ot
B—0eTeKTopsl ma—~" i oh - . 2 o TG h ol
PEEI{TDD H ) _t 0O e o . m C z m ;M t e Y H ) _t 0O e L
e oha™ ¢ omx " mt ~'Y tm'y co” x ¢ h ~™ e
“ h ™ a t h . c x - - c o 7 yh "o T efr .ep” it M{ﬁ“oma
ma ¥ ¢ ot e op_’]_@EeE mcq;pKﬁllcr:\z_"mty c e 'E ¢ o-Z)*%y,h T e
,Hl . <—t * - eomt ’E h < - < h-m)%. CO ,_\,Yh * - C* * é¢y

14.03.2021




o t h dee™ 'Yy 7“'YeCc 0 e k& If oy 0 C Y

Ll * * 1T * *

~ ~o0™ ee ~'Y@ co e et h oa t h o - thbee ™ 'Yy T 'Yrgc oeelfoym oc Y 6_.s_ 0 Y, TY,tm'Y mo
T - © * 1t % * < — o < — * * 0t x * K — — * - - < -
Toom ot O T mxt 'E momto t ac et ™ ¢ m m
—~ o o -~ . -~ J Py .
X Et.’nfcnc s o mto e oeﬁquﬁ*agﬁ\(z’ Y(a}btc: ot
-~ " x 0" h mt h™ecge DYEe Taa@eoitxan t e YD
o~ s ch "mt "~ ~'YOt mo ¥ o e oha™t e o m |
X t x h . t "o 0 t - oteom ' ytm'y ;oom X e
— - < T < * — *
o t hoeeo m c t h om oc c 6 eethoe€ Y. 0@ €e. Y
* ] < — — *  x * x0T % - % < <
- t h  mt otoho 0 och ° ~YOtm 'y m o mt -
~Ye c o t hoeo a o’ t c h o't “tE - r
L * * - < < — — — e
o h~ 0 ~ e m Yo" e 79 mMomt o 'Ye co t ho
* * < v < e— * * — © —
h . ~— r
e h.a tee TE T YRooedh O
“mto Yy’ h a 'y - t e o mco TE°x Otm 'y th om ¢
mth=~ e Y h a e®&eeo h"myghadeDTogepgyYe™s momt o
h e h a e ’ Te “~ "o o acHy” gt o homt e
a e a ’ X h mth_"'C‘et"'n):t""mﬁxomo’"oao"acah""*
o ;e 0 a co '*th+ID"em'c “"a{a“em*go*:t"o‘Yg;SOeeaﬁo m He
HE O T
a<h<e*< Xl oﬂoteet]lrl] hY<-l*oc<16\iem*ho’wocl_th,a m X;
m t h h x tm 7y °xt "o e Me T tdtr eppype o Y h T R
a h e "occ T hsem o dYg ekbee pyYy~53.mnmME a h
LiL. Ieek nTYgoeseagieehn  @re, 0 °t pmm _t
t hoeeo c Toteomt a mt e e T'Ye acx O'Emo h o 4"
m h . ¢ mo o X ceomt c h e e Ht 7 c¢co t hoee 7 a to” ct "“emNoee . o 3y Tt E™
h T C:eeaoc*ho ee . 9 co”h< e . h a<hoa e o " eo o0 _X'*;<m_or0<e‘<e_ma.tmbn¢ptugl‘f“
c h heo MO M t o Kma oo t o” co - t hoeeo ° - e omt “e T em med * mcop Et
t o a t o” “ e e ~'Ye c o t hoeo c o o Ty ot och B ~Yyt ot " a c’X'Em ®a 5 pie h A t Oh x ma
0 e h

14.03.2021




| -
” a h t —'Ee oac m sy mm — T o * e ’ X e 0o e * T 'Fe
x < * < E [eo] — € — Y* < - *Yn —C* E 0 *
X o " h t m m t e © ¢ ¢c™
— _— % * 1 < * < —
“m ¢t h o m t ~ oet ho ™ o h ™ e ’ t oc ~ mm — T o ~ ot — 'Em h
x [ee) - — Yﬂ T *Y * = * < - < E *0
“m¢t ™ eo - oet ho - . oh ™ e ’ t oc -
LT Yoo, Y >
c h — e o h ™ e ’Ytoc’\ ~ n a t o" o0 a cC o t o h 0 0] o ¥ Tx
[N < < < * < - T * * o | . < - T
c h ® — e oh ™ e ’ t oc T ™x - cl3 5 t temMmoaemmTte h a i & ’ ot
" < < < * < - 1 *Y *x * e ’<¢a*'*¥<< * e e - *Y
c h ® — e om¢t ™ t o e o 0 mo * h > ~ e ’ ® A m a ™ t h ~* o
L < < < * < ] 1 < *Y < Y*O Y < * - -
~ o~ ~ o~ o~ o\~ ~
; X ot t x m tFle o. m t m h - h x a .a -m'c” " x -t heo a'y e t h oeo a a
xn. 1 < E ox - - E* < * PRr—— R *Y < o - * 1
x "emt h x a e t * T Eer t e ™ ¢t hooeeee.o e ™
< —0 %k = < 0O % [ee] *
h m c h a et ™ 7T 'Fe oac m e t h oeo - “ t e o t h * ¢ o=
x — < * < E «© — € — < o OH [ee] < * % O
.0 T m t e e o och - ~ e *oh ™ ~ " 0 T e ’ s o=
X * 1 < e < < < < < * < * 1 * *Y Y q)cD

14.03.2021




17

] “~ c™* "0 e 0etho’“’yao"eomt402d@pwfﬁbq)q)q)

_ 60t W@XH " mwmn i3 eoa e

L.t a® o xch® 7 oe Y Tt ".__|*";c;’”""’oeémhm’l""@ttmocr;x_rmIt_o’.“ho“"'e ’Y ao "e on
. h A cxm ~ CDCDCDCDCDCDCDCDCDQJCDCDCWCDCDQJCDCDCDCDCDQJ
Loh A mttr T e 00000 PDDPDPODODDD
" e eomt 'E o~ h"™ t h m t oetho 7Yy ao
*m<r°;1t a h x’“_hc; e *’Y e _Ox’ > i dP
: ’“tE r;10<t“":e' ;<m F]O r;1t < '“e:""on S .
mi“x”"i a<mto;m* c t'”z*mﬂﬂ*(.;*__"‘< h o~ «h =
% mm — % o ~ e 73 h ™~ t h m t H™ t hoee
><och<"<<’“:e*<*<;x“mtﬁ_*t<<""Eeo*m_t* "'<<_t<_to
c ho ® e a >0 ¢ h ™ ¢ 0 e eo o} oetho 7Y ¢
co” < mo T oe "’C<oee*3 - a h o cho g mn
% m“m<"‘ "_o *'”e ' "‘*e eomt_ <““e"’N"‘o o<et

Ifl""e<3 ; c<*3<q3* © T ) - i o

14.03.2021




o ~ __h t ; m ¢ ¢ “@ly e ~ .

~ ~—~~

o ~© h t . -mo e X hnm*te e °© ¢ ¢ X m t e o e : , n
Lo M. Mot o togc®anemprn " 6. 0 ©F
. (e momt o t c o " h t : m ) m* o h S c¢h o *
— <« [ * * —_— * * < —_— © * <
*c¢cc™h ™t xh Y et ho ™y e t hoeeo 0 c t o “Pp ¢
e t h oeo o h oet™ T 'Ee o 0 'H mec h a et ™ T'Ee o
._.0 _h*t*,<m_ Ym'oh_ m o <h *t H_mc<h*a<et Ee
. 'ot . <ee . . mc<;<eeo'o Zr_b*mucrﬁ'\*“. >§b<eé*m C(:*)
. t o ’*eooo mt<e . nch aa}_woz¢p*a§rrho_“é[p"ﬂf:"g“ceo*%%)*_ o}
L m a"“’“’Eeo 0 ao’ e . o 'H C e t h * " aeo’ e Y N
¢ ¢ e 0O "a o0’ eo "X otmXx tmt Y * e * To Y
. oteomt 'E coto_ t<c o“ o) e<m~g_(ﬁmoa-%n-d>H 3 h o’<ao 0]
._.O _h*t*;<m_ Y m% oh a o . *hx<t t o c *Hexo_mm
._mc<h*a<et. choHo thYch* ‘*_m*ho“ e e . 9 e P
m*Toh Y MNnXZH 2@aaT mMnXp aaT MZna aaT MMEIp aa T MHXXIT
lgo t h mt Ty Ot 7e o 7o coom 0 0 e > oetho 7Yy e t hoeeo 0 coto - oth™"’> ™t
2g. e, e T
3¢ t 'Y ~oe ™ m7%oh T
4¢  m__ . e, eth hx0O" _ OH t 0T
5cch o®h~ "o =t ~E c¢cx - * e thoeo : 1. h * toh~* T
. .
e

14.03.2021




: o h ™ e h’Y”‘totco(QI)

~

m c b4 e
momt o h x : 0]
X mt h o m t ~ h ~ ™ e ’ ¢ c ho m m a h
© - - < * Y <« - C< < * < <
m c t h o a t h : m 0] m m t a . o
K — < * < — [e-] * <
"mm T X c™ o’ o tm -’ c h h-x ho e o h o' o e
< <3 ¥< “< Y - < <x 1 1 < < 1 << @< <t 1
TeBxmMt e ™ - ~ tm "y e x t h 2& "~ h "'h)("eces)eo 0. m o ot
m t o reomt 'F a a me “c ;a0 V"ED MY Te *° h e c
1 EO - M 12 ’9 Y E ) <Y < —_— < O < © —_— *
_oet<me<h_* cﬁ\x];<aea*< * q(- ;<h<6ﬁ mErped_?x _° *aeéoah"’oco ohoteo: o xmtho m t
. ~ D . NA - - ~ t ©
c < h < T h X O ; e 0 T 0 —0 e t < [e-] e < h *7C 9 c m - * F?P@@ E ?Cg m e O - KCt0< -lb hI-R tt e<0—tm0 OME.O'YI-A 0 S_.O ethm". -
. t _82 ohh® m c o o] . e e . N e h mmt o "Ye L T '«':(1 m t0<thc¢1_:_w‘|'e _§t<omhez< fJ ; P .0 C'f(;'oxﬁ'b*,mo "'“
t o~ Xm¢th ™ e t 'E e o c h ® — eeomt E * ax t ™~ Tt OETo_qehT* ybmtToyY ce” 1y "¢8dxXQ° n
* < < < < * ¢ ox T + FoT g * ., * . < — € , ."m
oteom t ~'Ee o o """ a*toh~* gy ~ t = ’ o "GQ.,0t"eEq Y h'”,O:“-O’Chm”a*,Mtf?(;(,_"';h]'éMIJe*.Yoh
— * < — * _’:’ < - , t h rﬁ t o~ . e * -~k t < - HA J -~ "t r*\t h rt
t oc ~ e ™ h ~ e 7 mtohoe™ 9 oth=™%ot"> fmo '2:& ,Z:.,C PRI T T L TT ,dX"EY* c'
'i:O-;, " — - - o * Y t (—c <T<a'\ﬂ0_ Q_ee*CT“ MJ-I - _<_ 'O, *t
cC 0 ao i’nEQC Ee o 0 c o 0O o t"e om to ex @ toheoe mat - ' < < e < - < - - <
Xx ¢ h ™ —~ e a
- < * < @

14.03.2021




a et T 'Fe ™ 7 Xm¢t ™ eo —g - A VA4 o a ~
* < E Y * e e— T < *YY* <
mt o t "t " t eo 0 c h h x "o e o
* * , 1 < < 1 1
m t ~ h = e ’ ¢ c ho m m
- - < *Y <« - C< < *
0 a t h m 0 m m t a
< *,’< —_ © * ¢
X a ™~ ¢ cC 0 a "o t m ’ c h
< Y €« O < < Yu < < ot
b © — - * - <
~ e r
eeom “.mot< m to’eomtEO" M
c ~"om om¢t _ o xe -t e e h 1¢ a a*
© —_— * Kk — T << o * << * €« 1T <
“ t o h o C m t e c h h x - e o
- - < —_— < < 1 1
o h ~ nc " * tt he ™ h *m<c¢co o’ e e
THPGe ¢ . y 2 .
0o e t e h ~
_ L ©
Xmt¢th ™ e t e oc h ® eeomt -
* E < < < < E *
CTE _ * 2 .
~ e ” h = e . 9 t ohoe?™ g oth=™%o01t™
e ’ m c oapo = m c “ "T"'Ee o o} co
Y EO . c. Ee o i
C 0 e e a Xx ¢ h ™ — e a o

14.03.2021




(@]
-
)
)
D
o
-0
{3
D
<
—+
o
(@)
)
3

[ < < < * < - 1 * , * o | -
ot h®% o0t ™ ’ ¢ - ’
.0 . OMU
ASN m h ~ Ny h -~ ~~ ~ r hm 14
_’c< _*a<et Eeo< 0 C . < <e*< e ,<e*YH ?o e*Yto
HI_ 1)) ”q)
t o ° ~ ome o ~ g ™ e * 23 h * et h™*% 0t " m t nft ’ ¢
< * — - | e e < * % —_ e % <71 ox * e @ < < o &«
D m14 ./—\ r N L I
c ho X t O[J . €e Yo com . e t_o ,a _eeo o0 0 X . €
m TN pp— . m/\lﬂm' m P A 4 (I‘ m m fﬂmm Xhﬂ-l ~
’* CO _EO«» E e < Y < * - < teooo’a oco e ¢
A~ w o~ ~ ~ ~ ” N/ . -
C.‘(_ 0 x’ . e _h @) _t*ﬂeom 0o e _ ) Y’<m> <Z X
* h —~ . a ¥ "o ™ a ¥ Tx - e “~ > " o0 S "7 Tom
< * * < e * —_— *q)l. 1 < * < —_— © <« * E
m "’AX' 13‘“ 2mm\, r L /_h’ mmh r .« N h r
Looa o mt 0 ;8 Ny me m Y TAangTen | tppfFhig heom TTteh oy o L
o~ 7Tx - e ' - e t h ¢a o ec otao h™ ™ ™ cah o o "o o™ ™ TFt ™
1T < *Yu C< €« * < * % < e % k e— E q)
" a h e ’ h * mc ® — e ’ ) o h ™ e ’ c h o o "~ ~ m
< < *Y < < < ’*YH T *Y - * * EH MT
' m C h a e t ~ m o " e o ¢ ot - h x - ~ t e X 1 0o e
H— < * < © < T * - _ % e O
e
L. 0 ,
” mo ot e o ' e ' e t d4 . e omt ’ ~x otk ™ "o t ~ ! ¢
< *Y* < W*I“H H,<oo<m * 1 < *Y - < o €«
mo ~ h > * e 231 a “ momt.h * % ot ™ ! ¢ ¢ o h ™ e e o ° 'yt -
< Y | - o < (—q) 1 , *x < O Y —_—
mo ~ h > 238 a mm — 7 x a o oth™>*% 01t ’ ¢ 0 om¢t ™ t
< Il « < * < < © - < <« * < 1
® c h m m c oto - c ~o 0 e t h o e o m ’ ot
- < < * % — < - < o - - - < < o *

14.03.2021




L < < < * < - T * * - | -
~ y z 14 14
ot h~™ ot ~ ¢
0 . OHDV
~ 2 — —~ 1 Y~ ~ ~ ’ 4
| — m C h < < < e * < * é35! 0 ﬁ‘e Org - <C <0 mt e ém 6 * * - t h < O 0 t h O t - * 0 140La o
50
a « TBC
45 [ S {!;iiii\} = OTBC 1
E < OTBC 2
= 4,0 o OTBC 3
o
o 3,5
-
0 3,0
3
T 25
|—
o
E 20 |
N '.
T 15 !
= |
% :
s 1,0 i I\‘
= ' B
0,5 '
|
0,0 T T T T T T I-I
-400 -300 -200 -100 0 100 200 300 400
BricoTa, Mm
e""‘x t ot a t t 'EY ;to co Tx e e . T ee . 7 h ™ t h " x Ot ~ mef t* *Te¢Ee o
'oe< Q(_qg o;eomt’E h<'x 'Et toH och<'< <e’k’YM.'oh e*’Ych* *em"ato <’Et‘oH
" omt mpMEplﬁEanﬂ;to e " aeo 0 c h om 9o ” t O "a o0’ eomt " h x 7 e h = ~hx "™ (
m ~x t 'E ~ : m t 'Ht © To e o ® Y ¥ .mt h .'gﬁxo;tla"qoén’o t™ " 'Eeo. ‘tah ohe eeo a x )
¢C™ > e . a "omt o emt o a o cC m®> e e o o} a t o® ~ o c h ® — e Y . o h ™~ e 'Y""Y”“’Y'Qm

* - * T < < < < * - 1 * e <o o© < <«

14.03.2021




C
L
.24 .70
a a
T *
me o 0 T * e eo 0 c -
To¢ ’ - t m -’ oc h B
<« Yﬁ Y< Y <
. .. Y MoT/ azxz co
m . mo t t oc
h a h e 'YQ”' t
t oc *Heo'580am§o,f‘0’
c h "mt ~ — e h *mc
Tt o ¥, xXm¢th ™ e t 'E e
ot eom t " 'Ee o o 7
c t o - e t h oeo >
a

14.03.2021

o ®» o T O«

o @ @1

D)

Al_\’\
6
Ko

137/e at ceom

Y ot

o h ™ e




o
-
2
™
o
=
~—t
?
~—t
o
™
o
o
=
o
2
-
?
M

2 1 8 7 3
¢ momt ™ m t e 7~ 90 7 Yty
¢ h C: N c o 'Ht - e*m@q:{bﬂan h 3 am
® * a t h o a Md)!'l aa T
- AmLi.mto’e ~ e t h oeo * T 02
h (@) ccz]_;omt*
m e go TNt T oatdmx e Y t o 77 e a
-t 3fHen 2t e _thoeo 2 o 1
- ™~ h *m mt "~ * T a e YT
-C hmoe™ T 'Ee . o ac 'EQt h m c Tt x"%
o, ha o /1 b, 9ww!  xch™ TI@O., | ¢
u<h<a< <e*< ot h ot . ) <.‘(_ . omt 'E
m t e - omx ™ m t YT m 'E m coao5"" 'EO o et i
Xmt¢t ~ e ™~ — - a o 0 e c omh " m t e e o

- * - < 1 < < - <

14.03.2021




o
-
2
™
o
=
~—t
?
~—t
o
™
o
o
=
o
2
-
?

e
L < < < * < 1 T <
» r
*~ ~ ) 4 Ve " *~o ~ 4
ot h o t 9 ¢ m m 0 t Em
- * &< * < - < *
C ome o0 X T * e eo 0 a t o® ~ o c h ® — e Y a *mm ® A om 'y a ™t h ~ o
e t h oeo e x ° e eo o] - —~ e ’ oth=®% o0t~ ’ "¢ cC 0 a " e eo
< o = o < 1 < < *YH - < o (—Z < < © -
— o c h ® — e ’ a“mm . = A m ’ a "~ t h ~ o oth=®%o1t ™ ! "¢ moc o
-I Y < < < *Y < Y*O Y < * - - - < o €« *
. PO . ol 73 -~ Ld . sy r . r 4 ~ N .
) e X . ee o) . <5U<§'|*hm o<t* ha)_“hm)*mke" YYmt h o . tm 'Yy c¢o . a h . e Ya m Ht 0o e e a
pn U.onn
, ~ "~ ” 4 ~o -~ 14 4 B SN ’ —~ ’ > ‘
¢ H_mc . h . a . e t 9 e _ ot h ot . o ¢(_ cC 0 a ) CCO o L-|t *c o<"éo’"mz E_#hexzf t<he*eo
- t o v o ¥ T™x - e ’ ot h ™A it Mt o - T e mtl d€F0 o M 5 agan °Sh & o 0" Ate .dhm te
* mq) -I Y T < *Y AmLE - a\’e")*— €« « Euu *K Zo—» mYQ’< < <<
3Hem;<t;* e<mthoeo“q)
Jomto emt ~ h ~ h ~ = =~ t ~ a o a t o~ Y
S och B —~ e ’ mo ° h >~ e ’ e h e a ™t h ~ o oth=®%ot ™ ’ ‘T ¢ e
Y < < < *Y < *Y Y< 0 < * = = - <oo—u-T <«
chomt™ "y oem¢t h x c Y mt e " " T
<. homtot ™ e © ° eomt 'E cc ™ h™txh 5 ¢ h a e 'Y ao T 7Y h mth™ ¢ e t
_ch* e *'< a o h a<he 0 Q(_ a o e o m h X c o x tEot_*_m)_bh“Y‘rJ<fo
choe m m a h e ()
o X Et t > ¢co x’<ee . . ch< . h*t< Ee o) 0 C t 7> c o0 t <h Ot H‘g a
C.‘(_ *mm . o“ t< Em .2 . t h em¢c o h t e 0 h< _toho“ h *;e 3_oemthx_c
._.O.h< eomtEoch< . <e*Yomt to1eom a m m . Y*omYa t<h* mo<i(_£<e<c|
m,*t Y“h<a<e* e om t “_x (‘(_ . . a<h*t Ee m t e ()

14.03.2021




b d N\ ~ PN ~ v
X t x M 'Eeh o m t m
L ] < <o -
Py e ~~
a a X - e
T * 1 < *
"mm — %o ~ e Y o ¥ T mt h ~ * “ ¢ Oeeo : c o x ¢ h o o " e
e ~ mm — % o e h ~ * “ ¢ o0ee o) 'H t o c o —xcho o " e “ A S
e ™ 59 c¢co h e omt s - t ™ ’ c o ~xcho o " e 0 BricoTa
- mm — % o e mht™ "a x* g hoe e€o0e e o 0 m¢t * h e Y OT IHA MomHoCTE
< - * < * * ’:“'A-:\ - T < ’* - = =] ’L 'HDBBI:.
e _o*et<em*“eoa 0 x .oe oe *hxo*a . KAHATA.
- mm — % o e h =~ * “ ¢ Oeeo mt¢t o omt : ” prlllc
* < - * < * * © © — * Lo € Ch{
0 27.50
) 20 10.00
“ % 0t c ho o_QHYTmY AR o
xl_m t e o — e 2 K 40 0.60
. @qu) aaez "b< o h x
xmtho m t o a ® Y mcxm 0~ 60 0.35
SMee Lot Mg eree A T 80 0,17
0 t10(Cs,
. 100 0.06
110 0.03
120 0.016
130 0.009
o "eomt 'E "o ~ m t ot ~x ¥ e ocxm ™ e th“x ~t X B t:”teﬁ"’iE
- * * t . * "y S —~yr ", o
h o mm c o ¢ Oo0e h o ~ e Y o % h~” co "'JECL"Q "‘)gx Os‘t) 9
AI_I < * * . * - . * . - - —_— 3CO t h<* © *O C*m O
omt . O th x ~ao 0 . 0 x ;e Y toﬂe;(;te ,thmmtemo cmt OCBUT rﬁ]@* h oo %mht~
c ho ) h "ZXacace™h * t e o ) o} 0 ac "‘< _m"‘ e ” ""."‘ . c E:(moec’”*erehoo oeg_e?:aoc 'E'(at*c'ahEeT .’I.Qibt ozh
x ¢ h ™ ~Y ot T ) a ° “ttco™ M ¥ o Tddo ecb{@q) a)em(:xdnoeeo_5o7£c"ahrhme"’

14.03.2021

8c0 *

~x

a

. o

et



e mt h x a et”“"*’Ee o te “t @ ooeeeeo.
V. 7 e N *

< (00 ] * < & 00 (e 0]
~ e .
*
e ” ’ o Tom h =~ - t . ~h *t* o t*.e cooe eeo a xt h™oee™e 0 X3
L= - % — * = * < o *
* h x c ho* "X - 0Ot 7% - oo . g " x ““caa ™ t oh
r*o * 1 O* _— =1 < *Yﬁtzg —_— * 1 =
a “ t h ~ o c h c oawo ™ h ~ ° 0o a t h R g
< * - * * * < * % -
o maca ® t h o a t h : m 0 a oac 7 m m c t h oa
T € — < * — — € — < - € —
c ™ h ™ a t h o Yt ot t * o™ ¢ e e e oteobd t oho
< C C < o rb < € — T

- < JE—

t
h ~ toh™® T c¢cho o * tm Y o ¢
y ,

h = ~h t “T'Ee . h*m . t . ¢ Toteomt coto ~ . N
:*;c:'o;QM<(*)nzrj-|¢<’HE.co"‘<e<e. c-@a.cho'*h"'aa< _a/b e
“_mc<h*a<et""“’Ee.< *mm"\<°o“"'re«”"Y_cd1ro":of_|pﬁ\[|m

- t*“"‘e*oee.o*<t<_tohoﬁ 0 " s UOZ “_""O;"'%’<

V T h . - € . 0oc176|_‘uG/' Z’flSSCy 5’ 115|n()/' z’ 197Au6/‘ 3’ 139|_a§/' z’ 63Cuv z’ 23Na6/' 3’1

V. op M7 e, <BNpEd). 2Ny, 28Puf,h), 2Puf,f), 24*Am,D);

V. oy coho o .88 ad,n), Ti0,%), *Pa,p), *S6,p), 2°Pbh,n), >°Fef,p),

27Al(nh).

14.03.2021




e mt h x a et”“"’Ee o te “tch ooeeeeo.

< QO * < & © o
.. e °
*
me o e e ™ c h ™ — e ’ c oX ¢ h a "™ ® e € eo "t éh e 0™ t e o 7o |
= - < - < *Y e **o-o<e*< *O)t < ® * - <0 + %1 <
- a h e c ot eomt c oto 0] t c o .9 *.mth.oe t h oeo 'H m
* < < * < * — - < - * < o - - —
- a h e 0 e ¢ e th” ¢ h " _mexe tX h™oT t c "o e om t - M
_* a < h ) e T _oe G< et h ™ C* ) h'1311_“o_e3<"‘_e’0“t* *.o*“h oH@n' '°EX¢D- ar '(;t(;c )
* < < * < JR— < *  * * o — * o * o - o o< 1< *
- a h e 0o e et h ™ ¢ h * e to *.:"th o me . * '1dh o o T
* < < * < JR— C< C** e < * PR — * e < 3 H < o -
- a h e h = ~° 0o e X —~ T e o 0] m o mt th *"Yye "0 “'Hh o "o T e T'Et h ¥ g
* < < * < mh* _A*’.\ T I_I<n ﬁmmﬂ - A,<oo o L 3
- a h e h 0O e X e o o] ndn t "o t e . 9 et oqgo0 0 tT e om't
* < < * < . * — : T * o m— %k e < [e<] —— E :
e v T o~ h x e t ™ Y oetho 7Y otmxtmt Y ¢ h o't . h ~ o~ t ¢
* T —_— % I R S — * —_— * e
- T a h e ¢ ® t t o ho mo c h o o>~ e ’ c h m c t ~ e ’ c o © m o 0o e
* < < *Y < € — - - < *Y * * *Yo - < — *
me o e e ¢ h ™ —~ ee ’ cthho e &h o A eE” e dg & e o 0] o ~o0o a ®  m e ’ o
L - < - < *<Yoo * —— o e *©* et ot < + %< 1 <% C—u—*ﬁ‘l—** OH—
* < - *
e M Tt . m 0 o ~ m ¢ . e c ho h * a a Z: h o 0 0] ”enz*e”""‘ o
b — 1 - ©
mo*o;o<-e <”“e"'<" <m<| F1<eohe ' comm””e€h°*A¢Y - e<t - *oma
-o-» —_— .’ © * o-ol:o-o ot * .*oo —_— C< 0 * ook < * Uk — C** —_— *
~ ~ o~ ~ —~ > ~~ 2 >
e “ x h o 0 0O e o y m h e oe ™ m @ ". h a et o
* . - O —_— —_— &l *&tfko* —_— x* <o I_‘r/\e<*« o-»T
e © T o h ~ co c h h o™ e m h ; h * mt t " 'Ee omt e ~ mo - h > ™ e 1
* - * < * * < * < * <
0 a m mm ™ %o * e
+ < 0* * 1 < *o * < - *mT
~ w o~ ~ ~ —~ ~ ~ o~ ~ ~ Yy 5 —~
e t h ; 0 0 m a t h 0 e m o h £ t
* - < 0 * + % 1 < *o < - < * < Y< o
= o o m mm — % o ~ e
* + % 1 < *O * < - *m¢

14.03.2021




i tho.'e*ego""te”"Yt h * c Y c’)ch

< * *

oot hoeo " 2. "’c"f e & "Yh ¢ ": hy™ co hya ~ h =~ .o tHoh”"aco*’*e 3] motm*Jé)_o*“*"I‘o*@@o’”c Y e ’”
co ~o " *t'E t ¢ To0o . e thoe.¢p ~_h¥c t - m H  _t mo
“h 'y ee .a cho"‘x_t"’a* ’Y"‘<he.3 L e _thoeo m h = ~
Incident <01eV Direct damage
Epithermal 8 »m :
Neutrons o
o Q- E = 1.47 MeV Y
Q- , = 0.48 MeV
9 (94 %)
Q- Q- @ I H @ (T
Q- "B "g %)
o Li
Q- 1~10" "%

E = 0.84 MeV
~5pm

Air Tissue

14.03.2021



)

€« < < * * — 1T —
- emcoht*ho“_x-e<mthoeeoto cx . . c c, e tx ¥
ot me L LTt T Ty e Tme Y0 cemothoeoood b
o &~ ~ . 1. w~w o~ .o~
X <h h . . © . m t Ee o a mtxc e . t o a _ohcxm(z
T3K1 c x t E mt™® e o0e™heo B
& o 4 s - s - * ® * <
2 1;"
G K74

Npoexripieuni
Sors Ana ofnyeania
- == ANDRNIVE M- - -
EIROSCR CH X
WO 0 0 400 3 141

A4 Rk

14.03.2021



- Moszg,,
fﬂm%

me o e . 9% h ~
c "o teomt E c ot o
. Toteomt 'E coto
-. 0 eomt 'E "o

E‘ " R B

G 1D O

—— — -

\Qﬁ e - 2 - _': .
10 = f

ﬂ :::;r;;;,
4758

1

g

-

5 ? .":-1 > \S%T"d\*‘

)

14.03.2021

Fr

. mt he
T Tx T e a 'Yy

o~ 2
0] X = " t
oo P |
o °
t h m
* & c@drdma. o5 e

1h km

}:N/—\

0 ‘Eemo

. oo|:h]_(bf30eo
g gdb@ﬁnpaw t hpgQe o
POPPOPPDPD!

e 4

oe t h oe o %™

1 4

o h ~ n -

. K1
: | ont ann conyuons RSN Ee
; greaees T ‘ = Ty
= [l cnpsied &/-7 % aeﬂ:a’ 7
MCCNENOBAHUH /v g ; 5 5 7 I

{/
&

i R SN .«
e %: A

%
o

paanobnonomMYeckux 1
NpeaKnHHItTYecKnx
MccnenoBaHuin

~ o ~ — —
: t "o 'Fetohao e on t ©O
.ll_ < 1—@ < * - . - . .
0 m Cc h o o L4 /-\X . e a , & |
— < < < y < . < O U




C e e o 7 x * ™ t 7 70'Eemo™ oe t hoeo ™ 9
< x e % 1 < —_— * < o
"~ 9 h ~ toh~ 7 7 .
< _— —_
,meo e . o7 h T v ohomto "* h * toh o DT . ho~oe ao”® he h
¢ “oteomt E coto T & c@pma. o5 e PO e mc<h_a ez*’prﬁen.z e v g ]“Qt:)ho o comh "
- Toteomt 'ERC octo " T o.mtlk. yeRAna ‘ "R o HEWH"Z’y a Hqé)z”‘oee 'Y t h o ~ e <'Y_cxo ¥y e txm"ﬁl'Eeeo:)o m
-to feomt ’E "o " Tx o7 ea”yy Th gm ¢¢¢¢¢¢¢¢¢rm.¢\c}aqr¢¢m¢¢¢-¢cn¢¢¢ ¢-Q¢,¢¢t¢g@0§¢¢oac’o_ C’ ‘,Y”ITZDQIIC";I‘,.
m “em”™ j[mh”‘c x m "o 'Y_O comt*o'Y*eeo_o 0 €
“m¢tho mt 0 o "~ Q;QAéOt_”“mz<"C< 'E’g’“ e t “ﬁ””“'Ee.o c"'h"'a'tho_
«O*AX?”t”:O'\’ET:iQ;* m t " a h e Y g”h”‘_:r h m;' ~e ™ c¢ho o° ~ n
_heeTLe Yy 0 m <X:O"'* e”lgﬂAm(an)“Cum oY "a _h e Y45Sc(n) .**"
115|n(n1) 197Au(n, j) 139 a(n,), 83Cu(n,), 22Na(n, j) 239puf,f), 238Pu,f), 242Amn, ), 2Np(, ),
238U(n f) BIn(n,nQ H'Edh,nQ FP"Eb@ nQ 6Ti(n,x), 31P[n,p), 32Sh,p), °Fef,p), 2’Al(nh)
()* <h<e*Y” . . 0 a ‘*’“'Eth<u
c h ° — e e t h"'""Eeo o - h e ¢ "~ T
cLho:<;<éo*r<n :mc<:“'E oﬁcte.;*m*’“te:6‘“hlE:aﬁicc*Joé_eac
T "eeo .o ot ;. m_o  _oaco e . cho 7
MCNPn s &
tm 'y "o o T 'Ee o da 'y a ¢y :to “ eo Y e
"o X 3 ﬁoch<“<’“»ee'om*o”"‘”mt* o h y7he h -
"o T e Y *oh~* s ~ t~ ’ m e *  tmy co %o :e
13 T o mt oc*e ) e t h”‘"'Eeom :<;1. .** :mmt“*Ye'" N
me _thx Y9 wnad 1d1YUr'oCDrFrP9 To " ee” 'Y f@wlhTy F ‘Het hho e ot - B[ fid
t oh . 9 0 ac ~ ho e *  mc h” o -e P :o"'eomtt<'E_t°ooh"".a
_(’)e"‘ ao"'eo_mt**hi”‘_toh’“ ﬁqum!_:)zo@/d))?oe"*momt”’“""Y<t nenn
. t oF” n=7 a t "omt*to -eo o ¥ omeo ¥ e e . c<hmc<_t*“
mm —~ - "‘e*'Y<< o F T* mt mo ~° e Y xmt=eo o m x Tx 7 ee
*hxc::”'a“'He*h ’ S 0~ t - a ” m*a”‘""Eeo o me e 'Y°:) 0
0 Y

14.03.2021



v ~ ~ ~ g ANV
9 a X m t e o Y e t h o e eJo™ _Qo
< < o * , _ < © t
b} ) - b)) 1
[ =
—— "°B 478 k2B
- - --Gd 182 k3B
HETMPOHHHIT TYHOK o] L Gd 944 kaB
RN o /,"
Z100| 2 EE "@H
buonoeuyeckas 3awuma = = 0] v
o s
DEGKMOPa g ! o Wubep = P
. ? L
450 Cmane o 20 e
3 . 2 7
3 9 m bopupoBarHu G o
NOMUSMUNEH 2 4q. -
-
Churely o .
bemoH 0 —— T
0 200 400 600 800 1000
HOJTUQWUJ?E'H KonuyecTBO 3nemeHTa. MKT

1195

_
:

Mecmononoxerue
0bpasua

Ge— gemexkmop

Li—6 naacmuk

14.03.2021

1h * 7 x h o ho -e..

* —_— * 1 e

B cTe R ¢



Vamn N I, 7, % 7y A /"\ P b)) b)) [~
.0 - m t e C . e e : a t o
o = * T < o < © — * < .
L d L d e d =
- e t hD e & o C O0Oeeo t o h
. e < 0o —_— * - * co o *
1 7Y o™ .o omt 10 ee0™” o" e "™ "™ a to"oa " ss mco TE x tmy t
omeo ¢ T39MASTRAK (TRACK ANALYSIS SYSTEMS LTD).
"mm ™ " x a® 'y cho®™* c¢h o " tm "y ¢ Taptgpr. chode&tm  m ¢ Tdomo ae
0o “"o e e S ot a omx " mt 'Y tmy th” — e B t t oh™ ¥ oto
co"<h.3eomt* <t(_toh m c om < x.o*alot.‘l“cpm;<toa o0 *,<mfﬁ<e
1 77Y o Tx o e Y T e 7T h x a 9 ¢ ho?” t c "o 0 o’“oee_Hy*m
c " oteomt 'EQO coto - t cl2é"nha § he atoh"oeeoom t M3I3IcIFmsAaoh ™ HXp P8Au
cMoXp®d Hom"‘< o*"‘x;<e*’Y'<t<_toh o~ h™* ™ ™t ST OtmY cXIHpe® h ~
c h t ac dz Pt x h TN
o T s mt e e o 1 jpgvitthy “c h™ fe” 59 % 0o To -oom 9 t "4 ¢ Sh Ta 'Yc * ao eh eo t'Y g
- Y mo " TXY@P" so sh "eomt 'E 'a_MFj:E":ne ""momnt"‘ao’m"t(tolj oe ¢ eth”™ ¢ 'H a
h a e " a h e Y] h " 7o e 18gnyitroe © cho ™~ 9 mt e o€ ® o ho @0kecah h “amocaho ~
o ’ c h ° "o e a t o” O c o t c o 57 e t hoeo 0
“ *h™”%o0ot™ee h =~ 0o ™ee a 1co®* . T omMmMco TMEt o T& eoh™d tohc WX YT & ¢
mo® h >~ " o¥ cmh”® ¢ **hh %t ™™ " "°Et * ™~ a eo0oa™ m  ’Ye o m o t s vt~ : T Ty o
m o mcoet™ee a 0 C X oo 7 'Ya 0 h a 'y m ¥ emo n =7 e ” h - t oh mo
:<p‘.$,‘f-_.;‘v:",-".} .. '".o;., " ‘. .' .‘-.-. E ".
..'.°. '..,,"', n_ . O ‘-' "."\ o
v\ y Ll v o'l N '\ . ' \‘?
L :" O‘o..z‘ ‘-.:s" \ '._-'\‘ » ) ": - ® o
AASTTATOR T 4 Xou 21 0 T : ‘v %
. ‘." b h' N A e o '
?_' ! "’,.‘-. "\' W' e . "" n.v".' ;F o'z : < i Y L
I-MHIp 3 _  Key 0o a_  KXEIHP #¥_ K& _mMthdépgree™y of "~

14.03.2021




~ Y ~
. 0 : m t e e . em¢t h x a e t Fe
* ] < - < 1) * <
~ s ~—~ . y -~ R —~ ’ -~ . h4 -~ ~ ~ . . -~ ~ = —~ .
-I Y —0 * 1 < mto—o < eeo T 0 s S 1 0 * € * Y - [R— ’1<61DRZ < ue —_— *’t<*m’t<nm< 0 teo *.t * ’.-.<.r
JTaaT"e cMmaHIO , ocnXdg _HE O
c h ® ’Gd:eho : o~ tm '’y oteom t T 'Ee . a a to"o0oa @ s t e 'Y—H?h°+t cTh me & xot gp
"o teomt 'E coto - t c o F1L@l1le exmina t dyaooe “oe o nmto '@ th* 77y oth * ZI—Cp nn 198AUCH)323. * % a
""’"""Ycho”’” o*"\x’”‘ m Yy a m t m a o e t o hoa coto - e t h oeo : mc "~
_t L. e*oee .9 - <q)t (_t_nub<ha); so . nm t ) . c ho c o “o YOt cho* Ho *t Ee Yacp< h
r -~ > ~ Lol L7 LT N . I3 ~ ~
¢ h <a Y ) . h . c ho c . h< e : 0 a . a(h <e* Y mc<_t¢10t mpo ynnt Ho Vﬂtﬂ mZp
o e . t o h c ot o_”“ e . t h o o’“* m*""aH ht’Y’Qt<me’Y<; <d‘!‘!l'l’ m|_|< X e " &P
L) h e Y ¢ ho o 7 'yt m 'Ym@ cotahoo"&’E’@h’o X *“ a a ™
LML L TOpT ot oM Tyt oo Tonar. mpep o gl @ e TYe® o Mo®BHEp A HT oo
mc<_thoa<th*;<m om *e‘oha C**Zmomto’Y“x’o*' a c *tx'eo'o e *‘ t o h
~ . r -~ m6o 1’ r ~ 4
_ h< <e*< mc<_thoa<th mom t *é“qa<t M(DCp_Hq c o e . MOOHZp _HC
¢t oho m c t hoaC OX hmy tJh oJal Jt.h : m o} — e - n ﬂ@%eng‘ta@qjtoh”‘ acx T'Em o
- h ! e m c thoa t h ™ momt ~ Yy ot OCDp 'HS c o —~ e MOOHCDp 'HS
1 0o a t h ’ " a h e f@ht”‘mq’tptoHd"n Yea mto :e
h - "\o”eGdhm”" ee’\o a t o ° momt ~ —ry ot M>n a ()
~ h %0t ™ee™ " 'Y a to° - o, T mco TE"o ~ e ™ - ’“’Y\o mmh"‘ el o} “oe] cof Cec t*e*hhfatt ™
- . ,_\'*,i, 5 * - .ﬁ ’\*< '<ﬂ? * % .<< .0* * *
o h . e . a . o h t o he . o) _h .m O ) e c o . o] GdMVItI’O c hcd1 oo Qt ’E* 00’ 'o‘*' " <’m< tm“_” epe ot _
“ h %ot ee . h ~ T~ -9 ~ e e . a @Qdo - onft o: “HETO =% 00 h"‘o“"’?nt)\tchh "‘X’ ‘6‘e’?_e &Yy 'Y
mo'<h . o_|*cch ecyt™ “mnf tt _ : 'Yoc<e . co' o"<ee.o o Ty c o x;<ee.3 mo ©
ew h -~ tOh ” :H_uq)

14.03.2021




U UPT-T(6/Bn) - St 0

U(.‘Q_'I_ F’)M'lﬂ :Qtl')
0" SH: omp,.t ot
b - 0O hc xmenmo ocohto*;et.o_b Q_Mﬂﬂ .t P

14.03.2021



<, TN < * © < © < —_
r Vamn N
o) O a m cC O t J e . m X €
* o * < * ] < * o
n o o’ 0 a t ao "eomt E ¢ St
. _toh *mco Ex<th Y co ,OtOH . mc<e* *mtoH 3 o~ mt*>$b.:‘)h*'o
c h _t . ’<m ) : 3 0] ni"t_kt y <(.;h*eooemeo"*o . e* f*e<m2t hhoee*o C*oeeom o .
. _.toh *mco Ex<tm t _ YH.co e<e*Y. . oH c o0 <'*ho;“rﬁteE@h_‘r
e o % g0 7 a .o 7 7Y co 7 h > ~ e 'Y e o ha™ T'Ee o h * ~ ot . h ~ toh™ @
t ™ X m b h - t h o7
. @aoa e c o 3 MmgpcT | D .ot
L w o ” ~~ . o
<'o c<h“0e : Ee Y ao eomt E ¢ .C h<xﬁx<
oemt h x C h ~ t o h a t h ~ h " e e
e *mto "Y" h a 'Yy a Otm 'y ¢ "™ e . ¢ h o °

< < - < * < < < -

"mco TVETX OtmIYE Y mrt T ® duEz o T oy "
Tt — a

* h -~ a ot h ™ o ¢ e”"mto y”
m - h x nf ) ® h X & ) cm h °
- 0 Ea * -t < Ie* 0 * - < Et CHEt *0 - 0 €« Ean*o <
OpH?SS:'moot“<Eﬁ]f‘t:Ye%BPHQn”*_t*ﬁeoJmm"**oem<h<C
h a 'y h~*ot . h ~ t o h ™ e ™ ao “eomt
c ot h * e235:m meEmMt "~ ~ry ot HSH [0)
i — e — = ‘ ' - t o’h "0 " t m "o t 9 " mt "
Q-—A i _&1-— S—————— | . - <  — - — * - L < < * — -
S | e \ ____ = ch " ~nh t ~'Ee o mm ™ "o ~e 0 o "ao’
e . oo %o .o e e o t oc o @

14.03.2021




M m 0]
1 ’< “
L d .7 4
m m e O 0] -0 to
< (o 0] - T *
e : m 7% h~ t h m t Y
th=> =t FET"D" "~ T
10 h 'oet"’""EQeM.n Tt T 7.
c h t *A'EGQMH ""teqST"\.
o "eomcd E Tt om wmcpyn , 0T
To teomt 'E c A@M S.THe MgAaTt h o e o
Toteomt E ¥ .m t¢H zﬂlﬁeeM(ﬂinaTh 0 e o
(_h °e<< “h<a’Y h**otcnpq-fh qﬁn’f‘e:)mpt*
M 1 o h "o et ™ T'Ee . g ’”_mp“n’\oaam ® * a
M N h t " TE@n 022 Fef ~o’ e 9 c,eth
(7o x i meng TETxOtmy T 7Y o f Txog e nv=70007), 7 D
A ¢ t99 oe ot 'Fapng o7 Tx - e YY H -
¢~ oTo "®oeqqy Ic 30
¢m ¢ ™ . L : oto ~ e ) e x t
- te . g cho%o "Ht 9 e ™ T™ 4
e * e ” ao "e omt (0))
8-tr 81 h x '&e Y ¢ . i
6_t-[-6_thx e Y C(_. ) m t
KG1l, KE2KG3t 62 h x “ e~ 'y = ¢ m

14.03.2021

~

AZ1 AZ2, AZ3t 61 h x

Ber® n . —~~  iALT ~YO%o e
,Pb[m R e CO . ;_szo-l-" 6"0. o ,
m AO m -~ h -~ t Z

" e~ ‘yafetyfod; m




°ot¢gnpenn ar’ﬁrf‘fegrrq;)t

"DMn A 2 aDM@yiv @ 2
0 “7“5pH
5 0 2 X aa

x Ot my
Mo (' =708 ).
® " _t%oeodt

mco TE”

9BMo(y 399

[¢)

T <
4 ~ OQk
oo Whoee

ot

14.03.2021

* <
~~
0 t
* <
I3K-6 IIK-S MK3  IIK4 BK2 9K
@ Ols  2vic
QIO17
Jolols
N 5
el U,
NRYORY »
\ ' BN
I7 LAt 2 d j| 3V3C
xopnye BTC

TBC 8-mu 1pyGuas

TBC 6-m1 TpyGHas ¢ KaHANIOM
Juist crepias CY3

Giiok GepryLTHEBbIH ¢ KaHATIOM
Juist crepkus AP

Griok Gepusutuenbiii ¢ npoGkod
dd4 wm, pasmep 69x69 mMm
B aKTHBHO# 30He

BHITCCHUTE!h ¢ KAHAIIOM JUIS
HOHH3AUMOHHO KaMCphl

Grok GepuuienLii

¢ npoGxramu d32mm,d40 mm,
pasmep 67x67 mm 8 BTC

Gnok GepuutHeBsIi

KOPITYC AKTHMBHOH J0HM

Bopramesbiii 610k

9> IKCNEPHMEHTANIbHBIC KaHaJ bl

©  xaman s yeraroskn aarduxos CY3

®
&

o
BTC

,;

CTEpXEHb T/
crepxetb A3
crepxkers AP
BHYTPEHHSAA TennoBas cOopka

610K OepITHeBbIi
¢ ipoGkamu d90mm,d110 mm,
pasmep 138,5x138,5 mm

G210k GepHILTHEBbIH
¢ rpoGkamu d96 mm,d44 mm,
pasmep 138,5x138,5 mm




