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2580439969090 Tgbodsdolio LGo@Eogdo.
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M3965GMMgdobmzol  (g3m),  GMIWdoE  Tggbodsdgds  2obwghol (393N 2oEILZWIdL.  FJ0MgdNIEo
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©mbgby.  985300OMMms©, 3960 FobBHMmgdgdos bsMmy0MMmHos dembol  gobEHMEgddL dorglol  goMgdy
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0565990MHM3g 353000 bo3m3bo3s30m LolEJdgddo godmoynbgds HoombobdoMEo s B03MMEIXMYMHO
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©5 MMIgdLoEg FoOm3Mmbs 03Mwlol Lobg 5J3m. 0MgMEo 58 FoOHMIMMbs 033wbol boby®mdwogzmds
(Logobyg) 4.6 Boolig3ybol BHME0s. slgmo 033lgdo 4gbgMH0MEIds 03w Lms 3f3MH030L Lobom, Mmool
boba®d0gmds 120 doerolg3mbol vMob. sdMm05, 3odmlboggdol b3gdE®mdo 99dmEol sdsEo LobdoMols
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2959099690 MBO® B0 FMEIES30s. b Tgglodsdgds WBOHM Fowswo ,,349ds (030", MYswH 30MHMBJOTO
»09995 303000 Bo3EgdoEss. obobowgds 899ga0 99dEH03mdgd0:
1) 0683m®™3s300L dmdogds 0bEgMbgdoom (BBC, 2012), 2) q. § Voice over IP (VoIP), 3) Skype-ol qo8myqgbgds, 4)
3009™ 3538060 Skype-ob godmygbgdom, 4) smom dogds-Spotify, 5) YouTube gogm (360p), 6) HD YouTube
30009 (1080p) s 7) 8500l hsdmEGHZ0MH ™30,
25Dm33500 F90JAd®© ©oP0bEs: 54Mbps 5gd@0ogmdoLLL ,M3s (303¢0“ 3OM396EJOT0 ogm: 0bEHghMbg@do
dogdobosomgol - 0.25, skype voice-oo30L - 0.80, skype 30@9mbsomgol - 1.08, swom Spotify - 0.13, YouTube
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39BH03mdOLLL ,89985 3030 3OMEgbGHJOTo ogm: 0bEYMbgEHA0 dogdolsmgol - 1.57, skype voice-ogol - 3.10, skype
30009mbom30L - 5.42, som Spotify - 6.7, YouTube gogmUomgol (360p) - 14.54, YouTube 3o@gmbsmgol (1080p)
- 81.30, 3500l 35053990L5030U - 87.41. 5960500 Wi-Fi-ob 359mbbogqdsdo 999m@ol sdswo bobdoMggdo: 54
MBps sd@Bogmdol dgdmbgggsdo: 400; 125; 92.59; 76.2; 42.55; 9.35; 2.16 3g03gdo(Hz) 9glsdsdolbs s 6MBps
29@03mdob gdmbgggedo - 63.69; 32.2; 18.45;14.92;6.87; 1.23; 1.14 Hz bLob3oMggdo dglsdsdoboc.
M500mbobdoGob 9dz-b dmsbmgds 0fj393L domerMa0®o Jumgowrol 4obwMmgdsl.
dgmégl dbM03g, MeGLOE BSwo Lobdomol 39wgdol 4og3wgbs 9Mss LoMOMEO, MIEs boliosmYds
00MmE®y0w6 JumgowbHg MoMymzomo HBgdmddggdom. (Bawin et al.1975, ; Blackman et al. 1979,; Azanza and
Calvo 2000,). 0m00@w&mo  GHJegnmbol  ®m3gMomgds bgds dnsm@ og3mb  sberml. dob  dog®
299mb03gdMwwo MO@Mgls® B bobdoMol g3 Hgdmddggdl s©sdosbol ggy-bg  (Cook et al.2002),
(Vecchio et al.2007; Croft et al.2008). 53 @sdso¢» bobdoMgadl dgwdeoso  0dmddgomb  bgommbol
536J30mb0oMmdsBy. (Adey 1981; Oda and Koike 2004; Goldsworthy2007). 8cmgombzol 3se3gmeo bgo®mbo
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Arber and Lin 1985), Azanza et al 2002), and Pé&rez Bruz &n et al 2004.

350303300 ML 9hmgdmo 3608369 mgsbo gMbdiE0s, MMIgeo aosbbos MmamMi Mdsmwglbo 6ydgmeo
LoLEHYIGOOL b6goMHMBYBL, SLY3g ImeEL30L bgoMHMBHVL.

Lozombol  gs3s0@H039d0L dobbom Bz96 Tg30Lfogergo 3sd0EHYsE0s YIXMIET0YS bsbdm3zwyg 033wgeligdol
300s6m. dgbfagror ogbs 3580@eEool 3hmiglo bgo®mbgddo, GMMIWwdoE ©s9d390IVMI6 Mommgls
5d5¢0 LObJoMOL gEgdMmIsabod Mo 39wgdol Bgdmgdgdsl. sdsLmsbsgg, dglfogwrow odbs 3sdo@wsgos
LogmbEMmMmEm bgommbgddo, HMmIwgdos 0 043b9b s0bodbraro g3gumadol Bgdmddgwgdol J390.

MoMgbd sdoo LobdoMmol gdz-ob o3 bgo®mbbyg Bgaszargbol asdm33wg3s Ladmswgdsls dmag39aL
249305BOM 59 993-990L 69M3e LoLiEYIsBg s BH306%Y BgIm]dadol Bmyog®mo dgdsboBbdo.
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9Jb3960096F PO BHoMEIdMEs dmeliy Helix Pomtia-ll  6go®mbgdbg. momgmwo  3bmggwobsmgol
309969800 0bm@Gmbymo MgCl2 00 5653LmgHBoMGdL, HMIgEoE dggbodsdgdmes Prescott and Chase (1999)
and Inoue et al.(2004). 3mbs3999dL. 530l 899ay 39960 ByMgwo LolEgdol 0bMmEMmGdL. Fbawogdl
35098539000  36MMbsbol  0.5%  Ubbo@3o  (“Sigma-Aldrich”) 30 {gool  996053¢mdsdo  momsbols
G9939605GH MDY, o0  3MMGIMWOGMOO  ©31Tsgzgd0l 890y 39bgbom gdsgmmgdgwo  Juimzgowol
BOObOWsE FMEoEgdsl , Molm3zobsg 3094gbgdom 03MMm 353MGHIWL ©s 306393JOL. 899y A9bawosls
36093b30000 LyBms MObAIOHOL bLBsGom. 53 blbs@ol d9dsagbarmds ogm: NaCl (80 mmol), KCl1 (4 mmol), CaCl2
(35 mmol), MgCl2-6H20 (5 mmol), Tris (7 mmol) at pH=7.5.

9Ju3960096¢ B0 BHIOEIPMs MmMIbol  Bgd3gme@msby 23-25 °C. M0baghol blbstol  3HgddgMsdwdo

3965939303 3BEGHOHMMEYOMES oMo ©odso LobdoMmol 39wom Bgdmddgwgdol 3omHmdgddo. gu
993955 56 0(33EJOMOS.

333990 304969000 M6 00IbEGHOR0E0MIINME 40g0ENM BgoMmmBL: FoMEbgbs 35M0gEIMHO Fobywool #3
B90MMbL s Bstrx 3965 35M0gEG MO0 2560l #3 bgommbl. bgommbdo Gga3ys3ws MmO JozMMmgwgdGHemo,
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Novato, CA). 30360m9w9dGH®™@goolL §3900L Bmds 1 do3mmbby 65300900 0ym. 8030 mgegdEmHmoobl Hobswmmds
10 39omdL 96 509953gdm©s. MxMgdogs LE0dMEsEooLbsm30L 3099bgdom 303Mmsd3gMgdol  Fgsmmb-
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303963050, (J3) 35LbMds. 9.0. 9P ToLE0IMEX0MHdIE Lobs By Byo®mbo 2969M0Md©s Fbmerm
gohm 43. OmgmOa Pobo, o0 FobEHoTMEomgdgwo  03399bgdol  Lsfyobo s33rodys 0.05 bs oym.
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n—x+1+ XF%(ZX;Z(n—x+1))’ n—x+(x +1)F1_%(2(x +1),2(n—x))’

0=
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390m3094gbgdm  Lomobom  LEIGOLE03WMO  3bOOWIdL (Brwonlee, 1965), dogopgdm, GMI
® =0,6816; © =0,9490 90  ¢ebmdo  p 535000l bomdol 11— a 0b@gdzewo  0dbgds

P(@ <p< 6)2 P(0,6816 <p< 0,9490): 0,95. ©sp56 ©93500&PEO0L FoHEMdomo Lobdomy 0dbgds
P = 0,8485 303mmgbsms  898mfagdol  s8masbs oby 890degds  RsBmgsgswodmor: Hy: p=p, =081
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05650500  0639bLogMdOL  3Mmbs, MMIgEms  Msbb3zgEMms bEgds WsHIOWo  MxMIOL, LMYdI30m
©M30090M, JnwgbBghm mbgzs 3OOLGHIWMOO b 3mwodgfwo ggbol LodMEygdo (Laser Cell).
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0O BYgIo Bowmol 06GHgMx9Mabzomwo LMHemo. 9999, sbyMw 39bsdo doowgds d03MHMEBYMIOOL
9JOOMdWomds (Lo, 2), G@IWwgdoz JOPEOMMYWLE  sb0ggdgd ©@s Tomo  oBmlbogzgdol  ©oo™Mmds
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Mmd 503690  0bBHIMIRIMI6E0ME 39wdo 063 bLlogmMds  Aobsfowgdmos  WsbgBo  edmliboggdol
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903000 5HgMgOL MGl Bobdoro, 9.0. BYHMMOE 5dBH0O0, 3MMYMIB0YEo BLEMVIGHWOHOL 3gHOM©O
2960L5BP3MYdS FMOTMEO0:
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6G-00 ©M30690v90 3¢0dIOHMEO WsHIOHMEO
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3bgo3m, ™mGO3zg dgobggzodo  F9gagd0  30LMdMO35®  0EIBGHMMOS, Mg Tommomgdl Bzgbl  dog®
Bodmys0dgdero 30amadol vboggMbowmdsbyg. Lwy. 5 - By Fo@dmnygbowos domgdyeo
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3005830990 bEAOWIGHOOL IJMbg WsBYIMYIOL odmlbogzgdol bdgdEmgdo.
a b
bE.5. 3MEMYOOBOME0 sHIOHMo bEAOWIGHWOHJIOL Fodmlbogzgdol bdgd@®mo DCM Lowgdsgom
©M3060909900 JnagliGgOHmo mbg3503MOLEIWOHO s HMEsTob 6G Lswgdsz30m
©M30607070 30030600l L3oMEOL B9bgdoLsm3z0L (a,b)

50b0dbmo  doamdol  Lsymd3zgwby 3OMYIBHOL  BoMrwgddo  ABbmME0gWEYds  MGYBEBMIowgdosbo
009JHYd0L LogmEWo F9BMLsbyEgdol 3MEMAMIBOMo MY3MBLEMNIE0s, M0 OBGMI300L, 50539,
WHBYOMOo  ROHIOOL  153MMIM0  sHYINHMEo  AsdMbb0oggdol bogxDy. Bmyss®, 3MGmgdEolb dobBsbos
1509953000 EMI0MJIO BJbgdOL L3O WHBYHMEO 45TMUB03IOOL M3EH0IYMIE ToOMZ50 LOZM (3O
901005300l bogdzgewbg M3EH03MNMO 0bBMEDs300L MY3MBLEOI300L TgLsdEwgdEMBJBOL MYMMHOMEIO S
013908960 33w93e.
99230005 30350, MM Jg8Mmmoz5HgdMo Joamds LsobGHIOHGum bosbwgs s FmEgdme 36Hmgd@do
53930000 3393900 3608369wmzs6 BsdoxgOL 490530690l MMM 893bogMgdl sbggg J39gsbol,
M3303m60-06830605:3009000 GH9gbmemy0930L gob30maMgdols M3selaBOHOLOm.

900900 sbgOo bEHMMIGHMOIdo LogOEMWI©  Fobsfowgdmmo  Asdmbboggdom  Fomdmaowygbyb
bowo  Hodol Mm3G03Mm  dmfgmdowmdgdl s 8500 bsmagdo o0  osBbosm. Tomdo GPMOEOHMMESE
396H9400s WsHgHols s 3mEwma®msdol 3mbd309d0, Mg 36083690rm3s6 famowl Fgo@obl m3@ozme-
063063300 FgdbmeEmy0gdol 2ob30msMmgdsdo. 58 MZoELEBMOLOm Lodwdoml Jggagdo LyHombeo
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Loobargs OHMamO3 3MbsdbEmMo  33eg3900L  m3sLoBMoLom, g3y dsdmygbgdomo  sdm369d0bsMZ0L.
Lodmdom  Fo@mBmoagbl oMo  oMGHm  sbogr  JoEymIsl  Mm3G03MMm-0bxmOIszomo  Fgdbmermaogdol
035bsBOHOLOM, 9599 06030MGONL 4593900gdL sboen 33e9390L 3MEWMYMOBOOL, WsHYIH Yo Gobogol,
139dBHOMBZM300L o BMEHMboZoL Logombgddo.  o0yo sbgzg Loxgmdzgwl Rsmy®mol 3mmyMogomwo 3-
Dobdmggdol dowgdol 396ML3gd@039dL. dogdve 89®gagol s WsHBYHMEs© 5JGHoMO LEHMNIEGHMOHOL
BIOOM 3M5JF03ME0 35dMmYygbgds 9969dsm 3MIGM3050DI300L MZoELIBOOLOMS.

596005 390890G0L 9839dGHOL FgdsboBdo sBMBOMYdMIDdT0, ML boxgydzgEBYs, 3MEWMYMSBOIEIO

Bofg®ol ©0bsdozol 33¢0g30Lsl, 3300390990 0465 MZ30mPFIMOL BB, OMEs, 339 M®Ia0LEMOMIdYE
3058580, SPOWo o3l bgwdgmMg  Bofigmol  0bogo®mgdsl dbmeme ghmo bbogol d9dggmdoom.

300gdos  sbogro  BHodol, bbgosbbgs  sbobmGHO™m3omwo  LEHONMIGHMOOL  IJmbg,  3MmEMYMIROMO
OR300 M3GH03OH0 9egdgb@gdo: HBmbmMmo BoOHBoGHIVO ©s MLEHMYPd0, HMIWIdoE SbmME0gELgdgb
Lobsmmol  ggeol Mo GHOBLBMOTo30sL,  bololmEgdosh  SLoTgEHMOMEMBOM 30O IMEIMMES©
305Mm0HgOMo  Lobsomwol  go3M3Egwgdol  30dsMmmMMEgdol FJodoMm, SbmMEMmE0YEgdgh  AsBmLsbmEgdgdol
390©5ddbol  Mm39G(3090L.  JoMgdos s1g3) 3MEIMYMIROMO  JoMLMO  LEAMWIGHMOMId0, OGMIWIdO3
093393096 OMymOE  JnwgbBHadwo  mMbg3zs3MOLGHIWMGO  3gbgdo,  Boa®sd  MB30MOELMds 530
UGHod0OmMOOL s B3gdBHMmMo  FsbolosMYPIWGdOL  MZsl BOOLOm.  FobbmM30gwgdMwos  FHBO30
3oM0bBo3ool  LOMWo  MHYROLEMOE0s s dOHIMIMGds  bmas  Jgdmbggzsdo.  2obbMEEF0gMGdME0s
3oM0BOEoM  3mwmacmox0wo  Bsfgms  9M83sM0oBgdmo  Lobsmol  dgdggmdom,  Godsg
36033690 m36500 359050035 3EMyM583099w0 06EJOHBIOHMIYEHMO0LS s BMEHMOMY350MdOL sdm3567d0.
396bMM 309w s MH3503MOLGHIHO 3MI3MbIBEHJOOL, M3GH0ZMMIP 5JE0WOMO ©IBTsGJOOL, 3tME0dgMH IO
300306963 700L o sBYM Mo Bomgdsgzgdol M3EH03MEMO FobslinsmgdErgdol 33ag3s s IgMBg3s. WsbghH o
IROIEIO0L  ©sIDI©Ids  LEMGOSZ3000  EMI0MHJOMWO  MHYZIEIOOLAIWMOO s 30T gMH Yo Bgbgdol
Loggdzge®y.  3mEodgho  @sBghwo 1336930l Jmobmddols s godmliboggdol  L3gdGHMeo
Fobsli0s0gdgdol Gqlifioges. §erom®o sBsMmodol dmdbowgds.

9939600956 GHMs© PIBOWO0s, BMT SHMLBOPYds30L IMEY3WMWGdO HJWwsBobol 89693 do bolinsmgdosb
M30M5GJLO  FoToMmmMgdom. gb Bodbogl MM JMEsM0BYOMEo od@GHobmEmo Lobsmerol Bgdmddggdolol
bligbgdgeo Bolioens bolosmgds goM339wIo sMogMHmMY35MmM3560 M75J3000 Imgddgo bLobsmwol gwgdBe o
39¢00lL 39dGHmMol Lbgs s bbgs mMm0gb@oEoolomazol. dgbsdsdobs Mmym®i Joloeols 30EsMoBoEoIwo

33™3bmd0sMIMds, 0Ly  gsdmf3gao  sboBMmEHOMIMwo gxgddHo  (390290GH0L  989IGH0) 60036 Mzbsss
©59m30090v)0  5dBH0bmo  LobsmEol  3MEsM0BsEo0l  IEEMTsMgMdIHY ©S ©o3gdoL  3Mombgby. b

36093690 m3560 BogBHMM05 3MEsMH0BGO-3MEWMAG5530wo BsfgMols s 5gd39GHMMO Mg3mbLEMMEo0L
5003969080, M50y LEMWRIBMZB0 MY3MBLEHMI300L Bowfgzs 990dwgds 0bgmo M3EH03MGO 1igdgdolsm3zol,
GHmdgambog MHOHMB3gmymBgb Lbogms Lgwsl 3s6Modloswme BosbErmgdsdo. sHmMLsMYd39d00 EMI0MGdME
9woGobols s 3m@woz0bomol bL3oMOEHOL 396gddo EIBYOOE0s Logds30L FMEY3MWGdoL Y30MsGEHILo
9005600 gds ©d ©YIBOWos Bobo Fom3z5¢oL0bgdOL TlodwgdEIMdIdO 5®II3HNIM0 3MWMYMSBOIEIO
Bofgols o 50hoMTmgdolom3zol. 4obbm®mEogmgdmwo 0dbs dsdmbobwmegdol 0b639MmLos s 3MBEHMLEGOL
2490090705 3MEMYM OGO -BMEHMYMIR0YIO FJOOIMQOM.

9009805 LOdMEBHYJI0 MobsBMSE ABsFowGdWMWOo ForsgxlgdBHMM0 DI FgbgMsEos WsbYOWMWO
LomgdoMgdol  L3oMHEHBLBMYOTo s FodM3zEWgmos dolo L3gdBHOwo s LoghEmwo bywgddm@mdol
FobolosmgdEgdo.
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@5 95650 BsBHMOOL gMHdgdL BoTsMm. d99Jy, F505IBIIGHMIMO FMEWSMHODBGOIWsE TFAMHIbMB0MY Tologrol
Bodmdo 99vds 9gBHobomo iOR0350  3MEWsmoHYMwo Lobsmwoom GHoswwmol LogMdoo 445 63 o
boddasegMol  bodzzMogom 0,5  35BHo/Ld.  FgogaoE, dsLogrol  gJudmbo®mgdmer BBl x35M90b
3oM0BoGMOHdT0  gomPbs FogdloTo Mo godEHeMmgdemds  b3gd@®mob 0(3s6g Mdsbdo. 59 Bodwmdobomgol
900gdM0os  2odBoMgdmdol  L3gdGHewo  IOMo. gJudgModgbBds  shgzgbs  ™mMogzg  FOHMEOL 3960
d9L505F0LMBY, M3 5QLEHWMYOL B39BL 9MMEL BMEHMIBODMEHOM300L Ho®dmgdbol dgdsbobdol gliabyd.
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d0bobl  Fo®mBmoagbs  99339Lfogws  L30MHM30MbgdIoL  Lbbsbgdby  Lobsmwom 8635w RIMSO
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3030Ds30Y;
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9560 87535L 3b5MdOLLL, 2) 50YYbs BYEHIW M0 BoGM0odom Jmsbmol sMgdo. 3063900 yHom Mgodizool
Bo@otgdod 56 o3530594MBows, Moasb Mgod300l ©s8MOzMgdL sFOMEs boba®dwogzo MM, dmMYsa0My
959539L  3mb3gbGHMo3o0l oBM©s 30%-000) ©IIIOMOE s0Lsbs Mgod3ool Fodobstgmdol MHMBY, 0MI3s
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Lbgoolbgs bo@®mmxawaol 958339 LogroEowol s@©i30Jdmsb. 339305300 GmGMIOHMINo M30L9d9gdOL
d9LofFogsl 3BMEHMbME s S3OMEMBYE 25dblbYEgddo bgoalibgs 3HYddgmad®®by.
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130MHM(303wH0 BogMmGdOL FoLo®gds. Ro@9MYOM0s 1-6 LoxggbMBy Jowgdmwo Bogmmgdol off s HNMR
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8. LYAY(3609MM FMOHTGOOL FMTomdsTo IMbsfforgmds

8.1. Logommggarmdo

9madblgbgdgo/ 990L Bo@omgdols
Ne PORIRIPICO dmblighgdol LsmsmEo BOOGIOLBO0G00
dmdbligbgdergdo QOOM O 5QOYHOLO
1 bo@os dglbody, Synthesis of a new hybrid (azo and |,,Compounds and Materials with
0065006 09300 spiro) photochromic compound Specific Properties”
dowobo, 10-11 ogerobo 2020

3mbligbgdol sbm@sgos (LoFoMms 08 9gdmbggzed0, ) mblghgds GmE¥dol Joloengddo o godmdzgybadwyens)

Spiropyrans (spirochromens) are an important class of organic photochromic compound. Bistable molecules
and molecular ensembles can exist in two different, thermodynamically stable states. Transfering from one state into
another occurs through different stimulators (light, heat, mechanical stress, electrical and magnetic fields, etc). An
uncolored spiropyran molecule with volumetric structure by the expose with ultravilet light, converts into a coplanar,
colored merocyanine from with a high dipole moment. Such bipolar molecules easily self-organize in a certain area,
i. e. form nanoparticles. [1-3].

Perspectives to use spiropyrans to design new photo controlled molecular equipment and biological materials,
logic valves and sensors are not exhausted. Therefore, today, active investigation to design and study compounds with
new properties (by maintaining the existing ones) are underway.

It is interesting to combine spiropyran with other photochromic compounds so that maintain the important
properties of both classes.

For this purpose, we have selected a diazo group, which, after irradiation of the sample by incorporating the
formed spiropyran conjugated chain, will cause (or lead to) a sharp change in the maximum absorption, which has
been confirmed.

We synthesized a new hybrid (azo and spiro) photochromic compound according to the given scheme. We first
synthesized the starting compound - 5-nitro-2,3,3-trimethylindolenine (2) by nitration of 2,3,3-trimethylindolenine
(1)[4]. With further reduction with LiAlH4, in the area of absolute diethyl ether, at room temperature, was obtained
compound 4 with a high-yield (99%). Quaternization of the formed compound 4 with CHsl was performed in a
shallow ampoule at 80-82 “C in the acetonitrile area and quarternized salt 5 was isolated. We obtained the same
compound 5 in the second way, namely, we first conducted quaternation of compound 2 with CHsI at an acetonitrile
at 25-30 “C. With further reduction of compound 3 with LiAlHs in the area of tetrahydrofuran compound 5 is
formed. By the treatment of obtained compound 5 with alkaline solutions forms compound 6, which reacts with 5-
nitro salicylic aldehyde and gives a compound 7, the maximum absorption of which in the alcohol area is 660 nm (the

maximum absorption of similar spiropyranes is 540 nm). Presumably, it represents spiropyrane.
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The structures of the synthesized compounds are determined by infrared and NMR spectral data. The final product is being
studied.

References:

1. R. Wizinger H. Wenning, Helv. Chem. Acta, vol. 23, No. 1, pp. 247-271 (1940).

2. R. C. Bertelson, Organic Photochromic and Thermochromic Compounds (Eds. J. C. Crano, R. Guglielmetti).
Plenum Press, New York, vol. 1, pp. 11-81 (1999).

3. J. C. Crano, R. J. Guglielmetti, Organic Photochromic and Thermochromic Compounds, vol. 2, Plenum Press,
New York (1999).

4. Patented # 2016 836 Oct. 8, 1935. Henry Alfred Piggott. Heterocyclic Nitrogen Compounds




104

6ogm dmlbgeodgzowol bsbgamdol
399Mm3@0m0 350933 030L 0bLEBHOGMGHO

2020 Fgeb 35590 bsdgEboghm-33¢930000 15dd056MdOL sbasM0T0

1. 36590 ©sx0bsBLYdOM Fomzsobfobgdwwo LsdgEbog®m-33wgzomo 3Mmgd@gdo

369dBHob sbobgagds
36099@0L FqbMmergdsdo dmbsfioeng
39360960300l sMRYOLS s 3609dBHob ©sfggdobs s
Ne 396bmBOo (MOMMGMEol Mol
LodgbogMm d0dsMr0Egdol 05305360900l fengdo
30m0mYOOm)
JomomMYdOm

1 2 3 4

0509953039900 S 300030v9¢9-

M0 IMEYEGOI0 — MJMO0s QO

3615943H035. 390MMZWONO >EM- 360m9dBHdo bsOos 0bLEoG -
1 |60039d0b 53905 5 Mgoeobszos/ 2018 - 2022 Aob dogwo Lodg3bogHm

DMLEGHO ©s LsdbgdoLIAgBHY3gw™ 3960Lmboo s 3MMMdolBgdo

8936096 9dgd0/ Bomgda®Hogo,

0bg3m®doBHo3s

2. 360Hm05399w00  ©sx0b65BLYGd0m  gomzowolifiobgdmmo  LsdgEbogmm-33ergz0mo  3HMgdGHgdol  Fgbdmergdol
89a900

2.1.
29058535000 (I35 e00560)
36094 BHob sbobgagds 36m9dEHdo B0 3gMbmbaeno
Ne 9936096 9d30L sGOLS s 3620000 @afjgodol @2 (00000mg7@0ol GmeErols
5305360900l fengdo
L539EBogO™ FoTsOMEgdOL 30m0mgd0om)
domomgdom
1 2 3 4

95090953 03996M0 s 30030v9¢9-
00 IMEYEgd0 — MYMO0s OO

36 3o Bot
361543H035. 390MMZWONO dEM- 33000 Badorgeros
0bLBOoEMGHOL dmgero
1 6003900l 53905 s Mgoer0BoE0o. 2018 - 2022
el bsBeBaBola Ls093b0gMm 3gMLMmbswo s
5 o 0 o)
JbOO © ‘307 00930 36m®380bE00

393609690900/ BomgdsE03s,

063mMTs3H03s




105

250535350 (3M535¢F0560) 33093000 36mgd@ ol 2020 Ferol 9BEs30L JoMHO0MIEO MHYMMBOVIEO ©s
365d303Mwo 89093900L 8glisbgd 3HEgwo 56MmEs30s (Jodorme 965%g)

Losbpo®odm 2020 fgaol 0bbEOEGMEGH30 003obsMgmds bymfiarosbo  3OmgdEHol 0500935303900
30030993gOMwo InEYWId0 — MIMOO0S O 365dGH030. RTMMZLWOMNO S5EMMHOMTJIOL 53905 S MJoe0BoEos™
390585350 9B s30L, dgLsdY ferol, 392800 gom35¢obfobgd I s8mEsbgdbYg ImTomds.
360MqdE00 35BLIBOZOME0S 4 F93500 Lsdg3bogMm FodsBragds:
903560 gds 1. 459Mm30M0 5MOOMIJO0L 3MBLEHMWOMIds s J9dmyghgds Jomgds@ol Mo 3oBogol s
399560300 Bma0geHrm0 5dmEsbol JosbErmgdomo sdmblibolsmgzob.
0035000790905 2. m39M530I, 5MHOR03 S 9M53MMgIGME S8mEBsms Fo0gdsEH03M0 BmEYEomgds s 9g-
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30603009 2390 oML 30HMBJd0s FMEgIMEo, BIMBIE MOHDY 30 0BEFJYMIWGHO Lobol s@ogm3s-
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Mom©YbMds.  LobobEgmm  sdm356700L MoEbzomo  53mblEOLIMZOL  godmygbgdeEros sSEWdSMIMO  T90OMEO,
GHm3goE 05306 FBMOZ 4mEolibdmdl 306gMmol 3Hm3glol dmEYEomgdl. G90M035HgdIMEO SEWAMOOMT0 56
3m0mbmzgl LobsHOzmH™M BMBJ300L 53HMJLOToE0sL, B3 50l doMomso dolo I60dzbgwm3zsbo M30l9dgd0wH.
9900moL  9839dGHWOMOdOL s LOTsMEHOZ0L BsOEWIMLEBHMEOME ABBoWWWos Mmmbo Mogbgzomo dspswomo -
999 BHOWWO ©s MYOTNYWO 39gdoL FobloBgMmBY. 5MJgdoL MEIdo s09dwWos: LMo JosGmo [iGomwo
LEOMo s §o33gmowo  3mbMlgdo; oM Mmbs 350 g30390.  BsBoMgdmwmo  Mogbzomo
9939600963 OOl T gdds  330h39bs, MHMT  FGBMMO35HYIMWO  sEAMOOMI0  bolosmEgds LoHBMLGHOm,
6HmIgog Jobomgdos 3MoJBH03 $3mEBsms GoMmm 13gdEMolimzol. 8ggagdo sLsbrymos gsdmdzgybgdmen
L3050 (0b. 7.4 [1]), 3mIBoYdMEos 1 5586GMAo (ob. ImdBsgdmeEo bsdmmdgdo [2]).

296b0W 05 oMObEgL 2obBMYsYOME0 35GHIMBOE0 53MmEsbs FglogMo N-439M s LEWEo s 3390000
306530Q0Lsm30L, 0d gdmbggzsdo, OHmEs 30M5doEOL fodmgdo Famdmaygbgb 306390 a3500bL §yz93 0L fo-

M90L LobEBOZOHM GBMbJ300LsMZOL. FMmYz9b0w0 M6 MOEb30MO sTMbLBOL MZoEbsBOHOLom Fog3rm3bgds
M0 53m3E9bsms 39B9MM0sl. bolabO3MM sdM(3569d0L MOEbZMO sTMbLBOLIMZOL Tgdmmsg3sbIdWOs -
3MOomdo, GMIgeoi 89905 bsdo oMo LsBgbMEmOLSY:

9) 9EdSMMHO FYIMEOL 353MYgbgds, HMIGE0E 30l IbMHOZ sg3wdbgdrEros 30bgMOL 3MMEgLoL dmEyEwotg-
05%9);

d) 9mEY0MH Mo 3069M0L 3OHMEILOL BHGMIJGHMO00LS S 30MsFoEOL BYP3oMmOL 339m0L FaBEowob
3mgbo;

) 356%My500900 53mE60gBOL SEBIMNYHO 5TMBbLBOL 30gbs sdMEBOL GOl GoduoMgdrw FadEHowgddo.

5@MGHOoMT0 56 FMombm3L LolobBEO™ gmb00L 33MMJL0To305L S B0TY FobEMEYdsMS LOLEHIFOL sTbLEL.
390Mm 0535900 IgnmEOobL 9839JGHOMOOL s LOTsMEHOZ0L LooEILEHMIEOME FbboWME0s Modwgbody Mo-
353000 Fog900m0. FomIdmgbowos 9Ju3gM0dgbEHJool 9909900 S BoGIMYOE0s Lomobsm sbscobo. 50
153000bg0056 ©s35380MHgd0m AMIBoEGdMEos 1 538MMT0 (ob. IMIBsEIdMEo B3MMIgdo [3]).
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