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*  Ubpwpd qnuyph tjundwdp hpuyniupubph yhnwlwt gputgdut Jyuyuuittp

* 268 puohudwt gmightt thugdwt wknkljwtp

= QPULQ UNL twdwlp 22 Thpulh dwupgh Upphy hwdwjuph ntjudupht phy EU-179,

wn  25.12.2020p. wybjgnijuyhtt gponitntbtph  wbnuinpdwt  puthnbwlniynbph
nwpudp Yhpupbpjug

» 22 Chpwlh dwpgh Upphy hwdwyuph nEjujuph qunwuppwb twdwulp

*  dnuinynjunnwghl juywih nwpwsph hudtubpubpypupwulubt hbnwgnuinipju
huwpytwnynipmnii

*  Snunynjuuyht juywih mupusph ptuyuhywbwlui b unghwjujut twptwlut
quuhwwndwt hwyytnynipniu

»  Zupyuwplukp pun PVsyst spugpuyhtt wyywhnddwi

*  Upluwght juywh Ypnn hnbuinpnighwbph b hhuptiph hwaguplubph
huwpytwnynipmii

*  Swpwédph [nruuynpnipjui hwpguplp pun DIALux dpugph

*  Qdugpulut phppe - dnunnynpunught juyuith mupwsph hwdwdwjubguwt qjuwynp
huwnuljughs U 1:1000
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Uny wowwnwupuyhtt twpuwghép Eubipgnutwnnnipjui wewljgdws hhdtwnpudh
yuunftpn] «6U  hwimb  Zwjwunwih  juymb  Bubpghwnplugh»  (EU4ASEP)  spuigph
opowlulpmd Upwlply E QRLL UNL - «Ot Yhquyys UNC 229 — h Ynnuhg No ESF/CS/SP-
2019/001 wuydwwqnph opowtwmljubipnud:

Unyt wpjuwwnwtipuyghtt twpiwghsdp (htnwguynid UL) tkpuenid | 22 Thpuyh dwpgh
Upphly hwduyupnid 60099S wiplughtt juywih jupmgdwt  wpppunwtpuyghtt gdwqnpkph
Upwlynidp:

Upjuwmnuipujhtt twpuwgsh dowljdwtn byuwwnwlny hpuljutwugyl] Eu hbnlbyjug
wpjumnwiiptbpp.

% Blultunuwht wfjuutiph hwjwpwgpnud;

s Sknwiph quunud

< Swpuwsdph ghnptqhwljut hwinyph hpwujuwbwugnid;

% Dbudkubpubplpupubimjut hbnwgnunipniiubph hpwjuwbwugnid;

<  Cpowlu dhowduyph qwhwwnnud, tbkpwnju) wnbknuuph bhhdtwlwb quunudp
htwnlyjuw) hhduwljut gnigutthpubph hwudwp

s Uthpwdton hwuwnwpnptph b wfjuittph hwjwpwugpnid

% Lwhwugsudwt htwpuynp upubdwubph dpwlnud, tbpunju) twpbwlwut
ohttwpupulwu quwhwyyuplukpp

s Lwjuwgdsh mbkjthjulwt hwoquplubp (Skjuthjulub huwunwpnetph juqunid,
/ubpupju) wpbwghtt $9 juywh hwdwwpgh hwoytlonh /22/ twjuwghs,
wpiunpoujutnipjut Unpbwynpmud, fEjunpuljub onpuygh b
wijunuignipjub hwmdwlupgh (utph) hwpgupljutp b Ynbunpnijghwutnh
twpuwgénid)

Unyt UL-h dpwljdwt hwdwp hhup E hwtinhuwghy
»  NMuwwnyhpwwnnth §nnudhg npgué nkuhjujut unwewnpupp;
»  Swupunupuybnwhwinwlugsuyhtt wnwewnpupp;
> Muwunydhpuwnnih htin ppwljwbwugus pubwpynidubpp b nppubg wpyniipnid
Jujugyws npnonidubpn:

Luwhuwgdny dpwljywus pninp shtwpupuljut b wnkjuuninghwuljut wowwnmwuputpp
twpiwnbudws £ hpujutwgut] hwdwjuph Jupsujut mupwsph vwhdwbinbpnud:
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CurzULM AUSUSIUSR

Lwhiwgdyny 60099S wplughtt Juywbp quidmd &u 22 Thpwyh dwpgh Upphly
punuph wpliduyui vwumd’ jupm guuyunjws nupusphg nnipu:

UpphYy, punupp quidmu t dwpqykinpnihg 20 YU hwpud-wpllp 105 YU nhwh
hymuhu-wpluninp Bpiwbhg Upuqus (kowb hmuhuwpbdngub jwioht: Udununphpught
Swbhwywphutpny Juuydws t Gphwb-Fnudph, dnudph-Ugupuit ju&minhubph hbwn:
Zwpniuwn £ hpuppwght swignid niikignn ohttwiyniptpny (nnid, ywhdqu, puquyn, pupud):

Upphyh Yhdwt dwjpgudwpughtt £ pwpdp nmwnwbdwt  wduyhnnnny, snp
dUtn b mup wdwn: Onh wnwybjugniyt pugupdwl okipdwunhdwup Juqunid £ +37°C, huly

puiguipduly uqugnyyp -26°C:
Stnnmudubph  wwpdu  dhohtt  pwtwlp
hwjuuwp k 582 Uu:

Quli swslh pwop  90Ug/U:  Puwhnnh
wnwybjugnyt  uwwnbgdwb  junpnipniip
1,10 : Pwum ghpuljuynn ninnnipjnibp
Adpwlp, wupwbp  wplbpul:  Ludm
wpwgnipjniip puwtt wnwpdu dbe
htwpwynp L 27d/4pl: Luunt wpugnipjub
nudp’ 35Yq/u:

Uplunwipuyghlt gdwqpbkph unyt puuqup hpulwiuwgyty E
Swpunuwpuybnwohtwpupuljut  nsnwdubph b wuwwughpwwnnith  Ynndhg  wnpus
nbkpthjulwt punipwugph hhdwb Jpu: Uju ubpwunnd £ hp dbke 600 94w ppduspuyht
hgnpnipjudp  wpbughtt $nunnbjEjnpulut juyuih (USEY) wbnupuwopdwil, Ypng
yntunpniyghuyh b $nunynpunughtt Unymjubkph guuwynpjusnmpjui, hwunwnni b
thnthnpowlut jupdwt HEyupuut hwdwlupgbph, dwntjpunwpubph, Gupuluyuih,
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0.444 b 10y, puojuhs vwppwynpnidubph, hwpyupluwt b Untthpnphugh, wtjunuwignipjut
b nuwynpnipjutt  hwdwlupgbph, 0444 ubkthuljub Yunhputnh, hnpuugdwt
huwdwlupgh, 0.44< b 1049 dwnipjuubph dntiinwddwt b pughwinip fEjunpuljut guught
dvhwgdwb ujubdwtbpp:

Lwhiwugstpp juwnwpuws Eu hhdp pugnibbng «Chtwpupuljui Unpdkph b
Quintubph» wwhwbeutpp (CHull) 3.05.06-85, gqnpénn «Ejkjwnpunbnuljuyuipubpp
Uwppjwsphtt Lkpjujugynn Cunhwinip Muwhwbetbpnh» mbkluthjulwt juuntwlwupgh 6-
pp U 7-pn pwdhbbkpp thpunjuy mpnjumpnibitpp b jpugnidbpp, hbswyhu b 22
unwbnupun 2ZUS 335-2011 «Uptughtt Lntunwbijupuljut Yuwywbpubph (Uptgh 5U09W0)
Uhwgnudp  EiEjunpwkibpgbnhljujut  Zwdwlwupgh  Cuiphwimp  Lpwbwljmpjub
Eltjunpuljut 8wlght» npnypubpp, htuswyhu twb «2280U 1I1-7.01-2011» Thuwpwpulwl
1 hdwyupwnipintl, sghtwpupulub tnpdtpp:

Quywuh qkubpwwunpuyhtt dwup  twpwnbuquws B juemgl]  Epynndwih
dnunnynpunuyht - dognijubpny, npntp 10 hwwn 609w Gpuyht  hqnpnipjudp
thnpjuutpyhsutph  thnhnpwlut jupdwt  Enuunbbphg  dwpniuibpng  dhwimed B
Eupwluyuth 0444 quuynp pugniuhy Juhwuttphti: 1000 Y40 wpwbudnpdwnnph
Uhgngny Yuywip dhwind b 2E8E ®RC-ht wuwunlwlng 10494 HEjupulub guight'
«Upphly» 110/35/10 Y. t/4-h «2puyquiniip» 10 Y9, oquyhtt g6h phy 6-pn dpwtljju) httwp
thnjuwphttinyg hudwywunwupiwt  wnhwyh (I110-2+I1P-1) dhowtiljju; htuwpub
gninuynpnidny, hbtwpwih Jpw nbnugpdnud 1049 jupdwt gdwghtt pwdwths,
jupmigynid 1049 dwnitjuwghtt ghé nph  dhongny dhwind  wpluwghtt  ujwih
Eupuluyuiht:

Uplughtt Juywuh wpwtubnpdwwnnph 10 4 jupdwt Ynpunid nbnunpdnud B
Epyynnd hwoyunp ppwluwbugunn (Pesepc) hwoJwnph uwppbp b hwdwwwnwupwb
Juwh uvwuppwynpnidukp (Unpkd):

Ljwpwighp
Quywuh ghubpwwunnpuyhtt dwut hpkuhg tkpujugunid © W - wdlk hktwpwuttph

Jpw  wdpwgdws, hnphgnuh  Wundwdp 306 phpjwbnmipjudp, gqlwnthg 1200 dd
pwpdpnipjutt Ypw 18 hwenppupwp dnpnijubphg' 1 b 2 gniquhbn onpwbbkphg (string)
juquws bhuwdwywunwupwbwpup 18 U 36  Gupwnwownbphg: 39 dnpniyubph
Yntunpnijghwubpp twpwinbugws Bu 35 §q/d2/ pudnt wpwqunipjub nidh b 90q/u2/
dquit  dSwdyh pwoh hwdwp: Thpwbbph gniquhbin  dhwgnidubpt  wywhndqus E
thnpuujbpyhsutipmd mupupwignip 8 snpuyh  hwdwp twjuwnbujuws £ wnwbdht

thnuwltpughstpn;
Cunpyuwd ki kpynnuwbh Snnndnpunught dngnijubp’ pighwini 1440 hwn'
v 0Qq 20,5%
v' Unnnih hqnpoipyniup -Pmax, 49541
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Pug onpwjh jupnudp - Voc 51,34,
Unwkjugnij hqnpnipjuit juupnudp -Vmp 43,14,
Gup& vhwgdwt hnuwpn - Isc 12,090

AN N NN

Unwykjugnijt hqnpnipjut hnuwtipp - Imp, 11,490

dnunnynjinuyptt ik ukpp ywhwp £ wywhnykt hbnbjw) wuwhwbetbpp:

$9 Unynyyibp’ npulh hujwuwnwgptp

S unnnuyikipp whwnp E mbbtwt Judbp thnpdwpluwt hwodbnynipnibitp npdusd
htnhtwluwynp npuljju thnpdwpfuduwit hwunwnnipmpoiaubph Ynnihg ISO 17021 / ISO
17025 L ISO 17065 hunjwuwnmgpyus) IEC / UL-h ykpohtt hpunwpulmpnibitpn] $I
Unnniutiph npuuynpdut uvnniqut jud hwdwpdtp uvnwunupunubph hwdwp:

IEC 61215. Rniptquyhtt $nuinnynjuniughtt ($9) dngnijkp” Yhquyth npuljuynpnid b
wnbkuwlh hwunuwnnud:

IEC 61853 - Uwu 1. $4 dUnpniyh wolhuwmunwbpwhtt thnpdwupynid b Eubkpglunhl
gniguthy:

IEC 61730. -1, -2: 39 dnnmyubkph wbduwbgnipjubt npwlwynpnid Uwu 1.
Chuwpwpmpjut wwhwietkp, Uwu 2- Gnpdwplidut ywhwbbp:

IEC 60364-4-41. NMuownyutnipntt hnuwipwhwpnidhg:

IEC 61701:2011, lvunnnipjutt wmunhgwi (6). Unuljujdwi b nnnghwjh ghudwljuynid:

IEC 62804. Mnunkughwhg hunnigqué nhgpunughw (PID):

IEC 61345. Mjnpuwdwinipuljugniyt thnpdwpynud dnnnynjuuught ($94) dnpnijukpp
hwdwnp:

EN 50380. Syjwjutph ptpphly U gnpswpwbw-whunwluiht wnbknkjuwnynipmniu
$nunnynjnwghtt Unpnijubph hwdwn:

CE (European Conformity). Zujuuwnwugpus wpiugpuipp hwdwywnwupuwind |
EU wnnnowywhwlul, whjunuwiqgmput b phuyuhyuwbwlwb quhwbeubpht:

34 Unynyjubpp whwnp £ mubktwt mEuuhjuut hknbjw tuqugniyu punipwugpbp.

v Unpnjubph wiubwlui hgnpmipjut pbnnudp whwp £ {hth +/-5 wnlnu
Uhowuypnu:

V' 34 dngnyukpp whup E Epuppuwdnpdus (hukb Gjpuyhtt hgnpoipjut ny yuljuu
pwlr 90% hwdwp owhwgnpédwt 10-pn nwupqu Ypenid, b 80%" swhwgnpsdwi
25-p mupyu Ykpgnid:

v' Ungnijubpp whup b Epuwoluwdnpdbt wntijuqe 10 viupny  oguiugnpdyws
ymptph pipmpnittbph b wopwwnnpubph  hdnmpniutbph Wwwndwnny
wnwowgws fmwthwinidubph hudwnp:
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v

Onpuwltpyhsutinp 6049w tipuyhtt hqnpmipjudp, guugujhtt nkuwlh, 4 MPPT
(Maximal Power Point Tracker) 12 uUniwnphtpny, dwpupdwy uUniwnpughe
hgnpnipniup 80 Ydw, dwpupdwy Gjpuyht qnpnipniup 69 Ydw: RS485
hunbtpdtjuh  dhongny twhwnmbuynid b wdjujukph hwdupugpnid b
wpunuywnltpnudp, hsybu twb dpnulut Unthpnphg:

Onpumjkpuhsutipp whwnp Ewywhnybt hknlbyjw) wwhwietbpp:

v

v

\

AN NN

v

Onpowltpyhsutpp whkwp b hwdwywunwupwtbkt  IEC-h hwdwpdbp
Uwnwunwupunttph 4tpghtt hpwinwpwlnipjubp, hswbu tpdws L unnph.

IEC 61683. dnuinynjunnuyhtt hwdwlwpgkp - hqnpnipjut jupquynphsubph -
wpnitwybnnipjub swthdwb Jupgp:

IEC 60068-2. Fumyywhuywtwlut thnpdwplnid

IEC  62093. ‘Zwdwluwpgkph dbwgnpnuyhtt  hwodklorh  pununphsubp
Inunnynpunughtt hwdwlupgbph hwdwp - Fuwub dhpwduyptpmd Thquyyh
npuluynpnud:

IEC 61727. Qwnwjnnuljwh htnnkipdtjuh punipugpbpp:

EN 61000. Ejjunpudwugquhuuljut hwdwwnbntjhnipniu (EMC):

IEC 62103 / IEC 62109-1 L 2. Ejkljnpuljut winjinwbignipnii:

IEC  62116. Unqhwgdwt Ywbpuwupgbjywt dbpnnubph  tnpdupydut
gnpdpupwgn - hunkpulnhy $nunnynjnnughtt hudbpunnpubp:

UL 1741 fjud hmdwpdbp utnwbinpupun. Zuljulqnhugdwt yupnuywinipynii:

Lymqugnyl wkfubhliwlil plnijpuignkn

v
v

v

LWjuquqnijl, punn bypnupynitwybinmpiut ywhwteubpny, wtwp L 1htth 97%:
Onpumtpyhstipp whwp Lt hwgbgwé (hukb wdujukph hwduwpdwt b
hunnppulgdut hwdwp withpwdtown pnjnp vwppuwynpnidubpny:

Onpumljtpy hsutipp yhwnp k niuktwt wntuqb 5 wupyw Epugjupp:

Cwnpyuwd ki 60 Y4 hqnpnipjudp hnpuwltpuhsitp piphwinip 10 hwn

Max. PV Power (W) 80000
Max. DC Input Voltage (V) 1100
MPPT Range (V) 20071000
Starting Voltage (V) 200
Nominal DC Input Voltage (V) 620
Max. Input Current (A) 44/44/44/44
Max. Short Current (A) 55/55/55/55
No. of MPP Trackers 4

Qhapp 1. Cinhwinip gponyphlp I pugunnpulul dwu S
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No. of Input Strings per Tracker
AC Output Data

Nominal Output Power (W)
Max. Output Power (W)

Max. Output Apparent Power (VA)

Nominal Output Voltage (V)
Nominal Ouput Frequency (Hz)
Mazx. Output Current (A)

Output Power Factor

Output THDi (@Nominal Output)
Efficiency

Max. Efficiency

European Efficiency

3/3/3/3

60000
66000;69000
@415Vac
66000;69000
@415Vac
400, 3L/N/PE or 3L/PE
50/60
96
~1 (Adjustable from 0.8 leading to 0.8 lagging)
<3%

98.8%
98.3%

$nundnpinughtl juywih qpunbgpus dwltpbup’ “1.2hw  E, dkl dngnigh swihubpp

2187dd x 1102uux 35Ud:

v' DC dwnijuitbpp wwpuwnhp whup k{hukt 10009, $ninnynjinughtt juyuikph

hwdwp twhwnbudws 4dd?/ hwnnypen]: AC dwuntd twpwnbudnud b 5*25uu?/
1 5*35Uu? hwwnnypny NYY dwnijutibph dntinwdnid: Lwpdwb wilnudp dhish
2%: Nputu dnnmijukph b thnjuwbpyhsubph Ynukjunnpubp twhuwnbudws tu
hudwyuwnwupwtwpup MC4 b WC4:

Onpowltpuyhsh Untnnpuyht b Ejpuyht onpwubnh jpugnighs yuonuwwuntpui
hwdwp twhwugdnd phnpudus b hwmdwywnwupwbwpup 2000 1000 9,
wuywhnyhsutp b 125U 4009, fughsy:

Qtpjupnudubtphg ubkppht wuwownywinipniu phunwplyus k
thnpuwljipuhstibpnid DC b AC Ynnutpnud T2 wwipuwhsubtph dhongny:
Znnuiignid twppwnbuynud £ hpugnpst] wnwetiuyhtt b Epypogpuljut, npnup
niukt pughwunip Juy DC b AC dwubph dhol: Unwotuyhti hnnuugdwt
hudwlupgq wuhpwdtown Lt hpwgnpst] ghtjuyun skpnnuwwynnuunttph b
ghtljuywwn wiynibwlutph vhongny wywhnybiny Yntnniph phlwnpnpeni
ny wyk] pwt 4 Ohd: Cuwm hwpdwplh, 16 hwwn 2500dd funpnipjudp
winitwljubpp whwnp E wywhnyb tpduws ghdwnpnipiniup: 4 Ohu-hg pwpdp
hubpm nhwypnid withpudbon  wbjugit] wilnibwlutph php dhish togws
swthwthoh wywhnynidp:

Epypoppujut hnnqubgdwt  hwdwlupqun  hpugnpddus L ghujuywn
ohpnnuuynnuuunny, ghujjuyuwn dknmunuupng b 2500dd  Eplupnipjudp

Qhapp 1. Cinhwinip gponyphlp I pugunnpulul dwu 6
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wilymbwlitpn]  popnp kupunuownbph dhol, nphtt dhwimd u o husybu
dbnwnulut ntunpmjghwtpp wjuybu £ $nunnydnjunughtt dngnijubph b
hugytpunpubtph Jupuuubkpp:

v Pltpuinputph pmd’ AC dwunid twhiwinbumd £ 0.449, Eniuniitphg NYY
535u0u% Lt NYY 525U dwnijutibph dntunwdmd ghwh Bipufuyui’ 50ud
wnpudwgdny tplotipn jnpnyuljutph thongny:

v 8nmipwpwisinip  thnjuwlbpyhshg  wpwidht  dnbnwdws  dwnijutkpp
hwqupynid Eu 0.449, jupdwt pungnithy quhwbtbpnd b dhwugymd punhwunip
wnudk hunnppudnntphtt T2-SPD wupuhsutph b 125U 20% Juwpquynpdudp
MCCB wjunnuwn wbgwinpsutph thongny: Npubtu 0.449 jupdwt Uninpughiy
Jwhwl twpwnbu]ws E vwjjuljuynp onuyhtt whewwnhs ACB 3*1600U: 0.4,
ynnunid guugp bwjupwnbugws £ TN-S:

v Mduwyht wpwbubnpdwnnpp (snp jud  jniquypt), 3$ 1000 Y4U. 10/0.4yd,
dvhwgdwtt funudpp  DYN-11, hnjugnudp  ANAF  (snp  wpwbudnplunnph
nhypnid) b AN (niqujhtt npubudnpdwnnph ghypnid), Ynpoiunubpp AOAk:
Spuudnplwinnph wnwetuyht b Epypnppuyhtt thwpnyputph dhot wnlw k
Ejpwbugnid:  Spwbhudbnpdunnpp 044y  Uninpuyhtt Jwhwuhtt dhwind E
wnidhubl gnnujudpewlyny:

v 1044, Ynnunud twpuwnbtugws k pinh wigwinhsny, Juininidwihtt wmhpwwnpsny b
dhypnypngbunpuyhtt (M wwppywépny,  htywbu  bwbh  jupdwb
wnpuudnplunnpny hwdwpdus 3 pohoutinny puojuhy uuppwynpni:

v 0.444 Ynnunud twpwnbtudws b HEjupukiutpghuh gniguhputph gpugdut
gutgwjhtt wbwhquunp Socomec Diris A41' RS485 Juwuh unpniyny: Ujk niup
Spugpuynpiwin htwpuwynpmipinit 1049 b 0.44y< nidwjhtt Yndninwghnt
uwppwynpnidubph  junwjupdwt  wdundwwn  hwdwlupgbph  akpppdut
hwdwp b Jupnny bt dhwugdui/wbpwndwt wqpuitpmb mnupyk] twhionpnp
Untnpugpus  gpudpubtphg otnmudubph phwypmd: bPusywhu gwbgught
wbwjhquuinph  wyundwn  gonpswiplduwt wnfjuutph wjuybku 1049
dhypnypngbunpuyht (N uwppdwsdph nnudpubpp  wthpwdbion L
hwdwdw)utgub) «2E8» OLL i «EE2ZO0» @AL hhwn:

v BiEyunpwtutpghwh hwpdundwt hwdwp wihpwdbown E Ephynnuwth pyught
hwouhsibp 1044 Ynpunid  hhdbwlwi  Yndbpnghntt  hwodundwi  hundwp
huwdwduyn  «68 OLL  whk.  wpwownpuiph: Uplughtt  Juyuth
hupwlujuinid’ 1000y4U.  wmpwuudnpduwnnph 10/0.4yd. Yonunud,
twpiunbujws E ywwhniunwghtt Yndkpghnt hwoquomd Ephynndwith pdughte
hwoyhsny: Zwoyhsutipp RS485 huntpdkjuny b GPRS Unnpkuh vhongny dhwunid
Eu punhwinip hwdwlupght, npnd ndjujutpp thnpuwtgynid £ hwsduplught
yEuwnpnt:

Qhapp 1. Cinhwinip gponyphlp I pugunnpulul dwu 7



LPUL UNL - Oh Mhquyl UNL 229 Nuplwinughp No ESF/CS/SP-2019/001

v 1044 dwynijutpp qpubwwywwn B, Upnudhul, N2XSERY 3*35 wbkuwlh, hul
Suypuyht Ygnpnhsubpp 3 jpuluqu Gkppht wbnulupdwi b 1 puljuqd
wpunupht nbnuluwjdwi hbbwuw Jpu dwmup  gsught pudwbhshi
dhwgubkint hwdwnp:

v 1049 dwnijut O%-htt vhwind £ OITHon wwpwhsukph b 6300 3% qduyhlt
pwdwithsh (PJIHA3-2-10-630Y1) dhengny, nph dh Ynnunid 1049 duynijub k
Uhwugws 3$ wpnuphtt nknuluydwi swypughl Ygnpnhsny, huly dniu Yngdnod
1044 O9-h AC-70 hunnppuuptpp: 1049 dwnthup Unbnwdybnt t ynjhwdhpb
tplyotipin &4ttt junnnywlny’ ny wwlwu put 0.7d junpnipyudp epudninud:

v Uwynijuibph  dntinwdnudp  Bhpujuyuwind - twpwnbudnd § - hpwugnpsty
dwnithiwnwp jupudninhtiipnyg b dwpnitjpwnwputpny, hull USEY-h guonnmd
twpwwnbtuymd E hpugnpsdt)] ynhwdhnk tplotpn dyntt ungndujutipnyg® 0.7d
funpnipyudp:

v Quyuih nwupkjult wpnwungpuipp ghwhwndws b 1.33djk §dwn.d’ hudwdugl
PVSYST spwqnpny hpwjwbiwgywus hwoqunlh:

v Quyuth dnthpnphigh b wijuwigmput  hwdwlupgiph  ubnignudp
twpiunbuynud £ 349U hqnpnipjudp wijpwthwt ubinigdwt vwpph dheongny:
SYuyutph hwjwpwgplwtn  hwdwp  bwpuwnbuduws L wpwbdtwugdus
ubpybkpuwyht ukyuly, npp hwinhuwtnd £ oykpwwinnph jupquyupuljut Yhwnp:

v' Swpwsph jmuuwdnpmipjutt hwdwp bwpwnbuduws to LED 30W 4000K 8d
pupdnnipjudp 16 (nruwpdwljubp:

v Quyutth nupwspp gubjuyuingus k 2d pupdpnipyudp dbnwunugutgny:

v Swpwépp  whwp b wwuwhndl] uwyuwuwupfuwt  hwdwp  wbhpwdbon
wpwhbwnttpny b fEjnpudunuupupdut hwdwlupgbpny:

v Swpwsplt wdpnnonipjudp quuidnud £ nnkuwhuljdwt gnuninud: Vuwjuwnbtugws ku
3UM Jtunuwjunipjudp dhish 30 U wnbuugupwnny wpunwphtt nknujuwyjdwt 16
hwwn whuwjughlukp, npnup hwjupynid Eu switch-ubpmd  FTP dwntjutibpny:
hptug htppht switch wpyntpp dhwiunwd kb punhwinip NVR huwdwlwunpght

FTP dwjnijuh dhongny:

Qhapp 1. Cinhwinip gponyphlp I pugunnpulul dwu 8



ZuJ s 11
Sthuuhjuljut wpwewnpuup

Stnuiuph ntunidbwuppnud b quuwhwnmd, twpjpugswiwppuwhwoduyhtt hwptph juqund b
htnhtwljughtt hunnmpjut hpwlutugnid (600 9w wptught $9 fuywt SChpulh dtwpgh Upphy
hurduyupnid ) ESF/CS/SP-2019/001

‘Ubkpwénipyniu

Sthithjulwt wpwownpuwuph hhdtwjut tywwnwlji E hpujubwugub] nknuiuph ghinphqhwlwt b
tphpupuiulul qwhwinnd b dowljl] Luiugsw-hwodupluyhtt uunupnehp (nknwunte
L2®), uwhdwibnt hwdwp, pt wpynp wpwowplyus wbknuipp hwdwywunwupwinud k
opkiunpuljmb b wkjbhjulwb wwhwbebphll  dpwgph  shtwpuplut b wkyuljudui
woluwnwipitp hpujubwgubint tyuwnwyny, 22 opkuunpnipjut hwdwdwygi:

L2O-u whwp E hwdwywunwujuwth npuljh, dwpwuyntunipjui b hntuwhnipjut wuwhweubpp,
wuuowd Ypuyny hwogh wntubnd wwywqu shtwpupulut b wmbnujuydwb, hywyuu twb
gnpswpuut wohtuwnwuptipp htown hpujubwgubjnt wuydwnp:

L2O-u whwp L tkpunh wkthjujuit b $htwbuwljub wowewplutph yipghtt mwupptpuljutpp,
npnup punpnoyty Eu putwplynidubtph b JEpnusnipnitubph wpyniipnud, b tpup whwp k
punniubih  (hukt wuwwudphpwwnnith dwubwgbnubph Ynndhg b hwdwdwjubkgyb owhwqpghn
Juquuljipynipjniutitph, swhwnniitiph b CoM DeP/SUDEP Ugwljgnn pudph htwn:

Lwhiugswihtt wpptwnwipibipp yhwp E hpuljwigytu Epkp thnyny.
®n Ukl

Luhiwugduwh twnttuljut twhiwgstph tpyuyugnid spugph mupwsdph nkuininghwljwi
niuntdbwuhpmpniutubph wpyymuputph hhuwt ypu

1. Stnuwuph quunid

2. Sknugpujwi htnwgnunipniuubp

3. Bphpwpwtwlut hblnwgnunmpniuubp

4. Tpowlw dhowdwyph quuwhwwnnd, ubpwnju) wnbknuuph hhdbwlwb quinudp htnbyug

hhudtuut gniguhputiph hwdwp

Qnuyhtt nthunipubph hknwynpnipjniup Uwnpgblwntyut opkph htinn nplk dhpwdnnipyut
dwljiplinyphg b ohttwpwpnipjub pipwugpnid | htwpwynpnipnit puguhwjnnid,
wnunkughw) tkpputhwigdwu hudwyuwnwupiub ppitiwdwhtt nusnidukph
htwpwynpnipjnip, opbiph wnunnundwt twpiwnbund
httwpwynp Juuubqutpp Tudknt opuyhtt nhuniputibph npbik wnunundwu

pugunniu:

Tungtijh mwpwspubph puguhwyinnd (wyh ‘Ldwl jungkih mwpwspubph puguhwyndwt
hwwnml yuhwwiyny nwpwspubpp, npnup | phypmd’ gnpénnnipnibitp wowewplyk
wupwnwyuijws kb hpktg pugunhly jud npuig htin Uhowdwnnipiniihg juntuwthbnt
hwwnntl] phwljutt wipdtph, ninnnipjudp:




JEtuwpuquuquinipyut ywuhywinipjul,
Ul husybu wqquhlt wupltpp, wqquiht
wpgbingubpp, wpgqbjuuyptpp, ptwljub
hniowpdwiikpp),

znntph htwn juwws htwpuynp
phuywhywiwlut Junuwbqubph nbhuypnid,
hlisybu ophtiwl] htnbknnudibpp, ubjudubpp,
unnupttinp, LEjunpuljutnipjut
httwuniubph b nidtn pudhutph
wnluynipjntup npjws hnnuljunnpnd, npnup
Jupnn ki dhpwdwnt) $9 fuyuth
gnpéniubnipjut hkn

Liwt nhuljkph JEphwidwh phygpond
Junwowplytu dbnudwt vhongunnidutp:

Yhdugh thnthnjunipjut dknddwt
wqptignipjut ghwhwnmd (gkpunguyht
quqbtph wpnwibnndubph Ypdunnd)

Swpkljut obpungujhtt quqtph
wpunuwiubnndubph fpdundwt ghwhwnnid b
qllnignid

Puwlwt hnntph thnpowlbpunid

Znnoquugnpsudwt ywhwgubp shul
"Lukpgbunpl" $niuljghntiw] bywhwlnipjuh
hnntph hwdwp, hwygdh wntubny, np wodws
hnnulwnnph jupquyhdwlp thnpugnid td
"Lukpgtwnhly"-h: Uyuyhum] phwljub hnnbph
thnpuubpydwt vwhdwbwthwlynidubp:
NMwhwboubp Juwhdwuldtt hnnh pipph okpnp
hudwyuwunwupiut yuwhywidwi b
nbnuhnhudwt hwdwnp:

Sunuwqujpnid. Nhwp k quwhwwnyh, tpt $9

hwdwljupghg wujuynid E hnuthqughnt
Swnwquypnid b, Epk wyn, wpynp Ynibiktw

wqpbgnipnit npul phwwduynh Jpue:

Bpt wn, wyw tkpjujugut] Jknddut
Uhongunnidtbip:

5. Uuhpwdbton hwunwpnptph b vfjuitiph hwjupwugpnid
6. ‘Lwhwugddwt htwpuwynp ujubdwbph dpwlnid, ubpunju) twhitwljwb ohtwpupulub

quuwhwoJuplutpp

®ny Lpym
LZO dpuynid

1. ‘Lwuwgsh mEpuuhjuwt hwyquplutp (SEuthjujut hwunwpnpbph juqunud, /akpunjug
wplughtt 9 fuywh hwdwljupgh hwpdklpnh /22/ twpiughs, wpnunpnnuljuinipjui
Unpbjuwynpnud, LEjunpuljut snpuygh b wdunuwignipjut hwdwlupgh (ubkph) hwpdwplutp b

Yntunpniyghwbph twhiwgénid)
2. Sknuuph njuubkph yEpotwjut dpwljnid

W

Pugunpulut hwydtnympniuubph dowlnid, wpppwwnmwipuyhtt gdwgptp b swwyuptpptp

4. Thuwpwpuwlwul wphwwnwipubph twhwhwsyh twpwwywnpuunnid




5. Chuwpwpwlubt wpwnwupubph juquuljtpydwt ujpbkdwb (nkjuptinipugptpp b
dudwbwljugnyg)

6. Sthuhjulwut dwutwgptph yuwnpuwunnid shtwpupujut wpjwnwupttinh gunidutph
hwdwnp:

7. NMuwuyhpuwnnth hwdwdwjunipjut unwugnid / CoM DeP/SUDEP Ugwljgnrn judph npujut
wpdwquiphg htwnn/

Iunphppuwnnith Ynnuhg ppwlwbgynn hhdtwfwt gnpénnnipnitubpp b jnipwpwbymnip thnih
wyuwpunhg htnn wljuupny dhowulju) wpyniuputipp hknbyjugt .

®n1) Ukl
Ushumwnwtipubph ppowtiulp ubpunnid .

w. Sknwph tphpuswthuljut gowhwwnnid

Qunuwuwnph b hnph ubthwlwunipjut  hpwyniupubph  twunwpnptph  hwdwdugh
Swnwynipniutkp dwnnignnp whwup k.
i.  Uwnnigl) tphpusuhuljut upudbnptpp b wnjuw hnnpuunwpwsph dwljtpbup
ii. ~ Uwnnmgk] hnnh §nndunpnomidutpp b hwpwlhg wupwspubph Eupuljunniguspp
iii.  Ppulwbwgtl] wpwowpldws hnnuunwpwsdph ghnpbkqhwlwt hbtwnwgnunnipmntl,
ubkpwunju) nk hEdh mbnugpuljub pupwnkqp
p- Epypupwbwljut hbvnwgnunnipini
ZEnwgnunnipyniup wyhwnp | pungpyh hbnlyw) wuybuikpp.
i. Uwltpkuh Jhdwlyp b otipnkpp
ii. Znnh ukppht okipnh Jh&wlyp b okpnkpp
iii. Uwnpgbnbyw optiph yhdwlp b dwjupnuljutpp
iv. Uwnsknt junpnipjniuip
v. Bpypupwbtwljut Juubqubkpp
e Unnuwupukp
e Zhntnnud b Epnghw
e Znnh Yhéuwlp (uupgng, ubnubih ud wgpkuhy han)
e Znnj bwjutwlub £Enpnud
¢ Ubjuuhl gnunhwynpnid
¢  Qpnitwnp ophugmd (kptk Yhpwnkih E nupuswopownid)
g-.Eyninghuljutt guwhwwnnid
i. Punpnot] hwpwlhg wwpwsdpubpmd gnpénn EBupwlwpnigduspubtpp, tbkpunjuy puyg
suwhdwtwthwlbny, gopéniutnipjut wmbuwlp, swhwgnpsdwt dwdjtntpp b wphwghte
S juywih wohiwwnwiph Jpu Eupwlwpnigusph htwpwynp wgpbgnipniup, juydws
unybpugdwt wqptgnipnititnh, thngnt jud wy whuy dwpdhuttiph wpunwttnndubph
htwn:



ii. QGuwhwwnbk] wbnuiph twwywupuwundwlt, Juuwth b whouoygowuwepdut
wpuwnwipubiph wqnpkgnipniup pnruwu b jEungubtwjut wpjawphh Jpu b winwewplity
Juwupjuwupglihs b Jbkpwhuynqujut dhgnguonidubp wpbwjhtt 9 juywih Byninghuljw
wqpbkgnipmniip junwupbint hwdwp:

1. UnUnitiwy Swnwynipnititinh hwuwbbjhnipjut quuwhwwnnidp
Ownwnpiniuikp dwwnnignnp whwp k.

i.Uwnnigh wmbnuuph hwuwtbjhnipmniutt m dwbwwwphtbph wnuynipniup b guwhwwnh
npuig  hwdwywunwupmbtnipniip . Juyuih  wnbkquludwb, owhwgnpsdwt
nbkhuyuwuwpdwb wpjawnwbpubph hpujwiwgdw hwdwp:

ii. Unnigh Ynunitiw) Swnwynipniitbph hwuwbbjhnipinitp, htiyybtu ophtiwly, puyg wnwg
wwhdwbwhwldwt, uwnp oph ubpphtt opwdwwnmwlwpupnidp, htnbpubnughtt juuh
oyunhljudwipwpbjuyhtt gstpp, hyywbu twl quwhwwnh htnwgqu gonpénnnipnitubph
wwhwbeubpp:

k. ElEjuputubpgbnhljulut hwdwjupght (quught) thugdwt quuwhwwnnidp
Ownwjnipjniutibp ywwnnignnp wyhwp k.

i.Uunnigh Juwywuh b Ghpwluyuih dholb hbnwynpmipiniup, npp ubpuygdty b Zuyuunwth
HEjunpulul guighp ®AC-h Ynnuhg (2E8) Eikyunputibpgbnhjulwt hwdwlupght
(quught) dhwgdwt bwpbwuwt wnbjpthjuiwb pinipugptpnd (bwpbtwlut
nbthjulubh guydw):

ii.2unpnoh  «oquyhti  EEjwpwhwnnpyiwt  jupkphs  night wplught $9  Juywp
Eupwjuyutht Uhwgubint hwdwnp:

iii. Uwhdwuh hktwumiubph pwbwlp b tpubg nknujuwnudubpp

iv.Uwhdwth «npubudnpdunnpughtt Eipuljuyuih» nbnuiuydwt Juypp, npp whwp
nbnuiuwph 2ZES-h  Ynnuhg wpwdwnpws EEjunpuguightt dhugdwt  twbwljub
nbhthjulwt yuwjdwth hwdwdw;j:

Iunphppuwnnit.

1. Mwulppunmp hwunwndwit b akpuyugimd dwipuduut wpunwbpughlt wyubp!
wujdwtwugph unnpugpnidhg htinnn Uk swpupdu pupugpnid:

2. Zwqupugpk], ntunidtwuhply b bpnist) wbkh qun ppujuigus hbnmwgnunipeniuubph
wihpwdbown nyjujubpp b wpyniupubpp: Ppujutiugt) (pugnighs ntuntdbwuhpnipmnit b
htwnwgnunipinil, npunkn wthpwdtown k:

3. Yupny E oquugnpdk)  kipwlnphppuunmbbph  Swpwmipmibbbpp. hwwnnd
htwnwgnunipnit hpwjuwbwgubine hwdwp, npp Jupnn b ubpwnk)] pbnnth unnignud,
gpniunh dbjpwtthjut b gbnpiqhwljut hbnnwgnunipnitubp b wy:

4. Mhup t dpwhh htwpujnp wwpphpulitp welw jighpitph hudwp nkbhiuybu b
wmbnbuwybu  hpugnpst h/hhdtwdnpdus |nwsnudubp  wpwdwnplnt  tyunwlny:
Swppbpulibpp whnp E akphuyuglh Munghpunniht’ twptuu nkuihjuwi b
dhumtiumjut ntuntdbwuhpnipjut hwdwp: Vuptwljwt shttwpwpuljut wpluwnwtpubph
wjwup whwnp E dowljgh mipwpwiynip mwppbpulh hwdwp: Swppbpulutpp ywkwnp k



Uowljytt pwhwnniubph, pwhwgnpénng Juquuljbpynipjut, hwdwhinpph dwubtwgbnubph
htwin  ubpnn  hwdwgnpswlgnipjudp, tpwig hbwn  twpbwlwt  hwdwdwjunipudp:
Swppbpwljutpp whkwp b putiwplytu owhwgpghn pninp juquulbpuynmipniuubph htwn
ukpunju) CoM-DeP/SUDEP Ugwiljgnn funidpp b wtthpwdbonnipjut nhwypnid kupwplku
tpypnpy putwupydwi: LVwptwjuwt twjiwgddwt mwpphpuljubpp ywhkwnp £ wpunwugniku
Eupwljupnigyusputph owhwgnpsdwi wnwidiwhwnlnipiniuubpph/ptinpny
huwwnljwuhoutph vwhdwtwthwlnidubpp:

Zwdwpunpnt hpuwynitip nith nhut) jpnphppunnihtt wy mwppbpul dowllnt hwdwp fud
hwudtwpwpt] junphppuwnnihtt twptwjuwt twhiwgsh dke wybjugt) thnthnpunipinitubp,
twjuput yipptwjus mwuppbkpulp vwhdwbwbyp:

Lwhiwmyuwwnpwunk] hwpybnynipnit twhtwlwubt twpwgsh Jepupkpyuy b tkpluyugty
wjt hwdwpnpph hwunwndwip: Lwpjuwghst pugniubnig hknn hwwpnpyp hpwhwugnid
E junphppyuwnniht ujul) L2ZO-h twhwywwnpuwunndp:

®n1y UEYp hwdwpynmid E wdupungus, hbnbju wpownwipubpt hpujwbwgutinig htwnn.

. Muunyhpwwunniht tkpjuyugiutl] dwbpudwubt wpluwnwtipught wjup

2. Muunyhpuwnnith putwpfdwip tbpluyugul] twptwuwt bwhiwugsh wmwppbpulubpp:
Zuoybkwnynipjniup whwp k ukpwunh qdwgptpp (AutoCad Jud wyp hwdwpdtp $npdwnny,
AutoCad-hg hwtbnt/ AutoCad—nid ubkpunistint  htwpuwynpnipjudp), wnknuuph
niunidtwuhpnipjutt pupwgpnid  dknp  phipdws  wpmynitpubph qpudhiuljui
wuwnlkpubkpp jud uupubpp:

3. dhpotwulwb nwppkpulh pinpnomudp’ npu hknuqu dowljuwt hwdwp, hwdwnpyhl
ubpjuyugul] twptwlwt twhwgsh dwuhtt hwyybwnynipnitp, hwduywnwuwt
wpdwtwgpnipjutt hwunuwnnid b Uowlynid:

®ny Lpym

LZO dpuynid

Lwhiwugsh puupjuws  wnwppbipulh  hwdwup juuwpl] dwbpodwuet hwyquplikp,
nbpthjulwl, dJwwljuniunipjuit b hntuwjhnipjutt  wwhwbeubpp  pujuwpwpnint
tywwnwlny, unnpugpnidhg vky owpwp htwn:

Uouwljt] puguunpulub hwyybwnynipnitp, wojpwwnwbpughtt gébwqpbpp, b dwdwubkph
wuthnthwghpp: FPugunpuljuit hwoybnynipjut Uk whwp L twb ok pnnp wyg
tupungpnipnititpp b wuydwbubpp hsywbue twb bhnnud(utp) nw) unpdbiphtt ot wyy
wwhwbeubphl, npnug hhdw Ypu uwnwpyty o hwyquplubpn:

Uowljt] shttwpupuljut wphiwnwupitiph swhiubph twppwhwohyp:

Uowljt] shttwpwpuljutt wpiwwnwupubpnh Juquulibtpydwt ujpbdwt (dwubwgpbpp b
dudwbwljugnygn) wyn wohtwnwtpttpt hpuljubwugutint hwdwnp:



Usluwwnuuipuht gdwigpbp

Lwhiughép whkwp L Gpuwopiwygnph  uwppwynpnudutph  Epjupunb gonpswiplnudp b
oshttwpwpnipjut mutnbuwjut wpynitbwybnnipniup: Vwpjuwgswihtt juquulbkpunipmniup yknp
E dowlh dwbpwdwut wyjub, thkpunju) ywhwieynn pninp qdwgpkpp, tupuljunnigyuspnp b oht-
bpwwwpwlih ppoipjut wwbbkpp: 8nipwpwisinip gdwgph dlp, pwbwlp b wy; wihpwdbon
unbntjuunynipmitip whnp b hudwywnwupwikt 22 Chtwpwpwlwb Unpdbpht (2280), GOST
unwbnupuniubph b wy  huwdwywunwupwt npdunpjunbthjuut wgwhwbeubpht:
Thpotwlub npnonidp Juyugdnid £ Nuwndhpunmp’ twwgsh htnhtwlughtt Jkpwhuljdwi
hudtubp-dwpunuwpugbnh Ynnuhg'

Ugjummnwipttiph Swjuutph wdthnthwgph dowjnd b shtwpupuut wohiwwnwptitph
wwiunpnid

Lwhiugsdw pipwugpnid junphppuwnnit dpwnid £ wwhwgynn wopiwmnwuputiph dwtipudwut
ujupwghpp, npp whwp L ukpiuyugyh wnniuwlh duny, npuytugh hbnwqunud dkeptpygh npytu
wpuwnwbipubiph dwuwjubph wdthnthwghp: (GWOU):

Chuwpwpwlwt  wommwnmwbputph  wwbwynpnudp  hwighuwind £ shttwpwpuljut
Juquuljipydwt vpubkdwih dwu: Uju yhwnp E tbpueh twpwgsh punpdws nmuppipuynid tpdws
poinp  woluwwnwbptbpp, hwogh  wnpbbng  Eupwlwpniguéph  gnpswpldwt ukgnbught
wnwbdiwhwwnlnipmiuubpp b ohttwpwpnipyumtt dbpnnutph b dJudwbwluopowth  hpuljut
quuwhwwnnudp:

Chuwpupuwlwt wohwwnwupubph twhwhwoyh dowljnid

Chuwpwpwlwb woluwwnwtpubph twhiwhwyyh Juqunudp poy) L nwihu wybih hbown wjubtwynpty
b JEpwhult] hwdwhinpph  $htwbvwut  dhongutpp: QYpwbp hwdwpynmd Eu  qunuth
thwunwpnpbp b skt jupnn hpuwywpwldbp: pwip juquynid Bu shttwpupuljut unpdtph b
twpiwgsw-hwpyunpluyhtt hwunwpnpbiph dyuljdwt quwhwuetubph hudwdwj:

Chuwpwpulwb wohrunnwupubph juquuwljtpuyuwi twpwughép Adwubwgpbpp b dudwiwlwugnygp/
pugunpugnbn

Chuwpwpwlwb wyhwwnwbputph juquuibpydwt vppbdu/wnuidtwhwnlnpniuttpp / npulh
Jtpwhuljiwt dhong £ b Juqunud E L2P-h wdbkbwlwplnp dwup: unphppunnit wbwp k
twjuwywnpuwunh shttwpuwpwlui wp i wiptinh Juquuytpydut &oqnphwn
ujubdwt/wnwtdtwhwnlmpniuitpp, npunbkn wbwnp £ hunwly  Yhpuynd  ubphuyugydbi
hpwhwiqutpp, b wuwydwbbbph ujwpwugpnipniip, npnup wbhpwdbion i wwhwbeynn
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1.  ALUNUZNULUYUL B9 UNSPULUYUL GLUYESUSPL MUSUULLET

11 Skpughppp

Upphyh wpbughtt juywih hwdwp bwppwnbuynn mwpuwspp qnuynud E Chpulh
dwpgnud, Upphl pwnuph dJupswlub wmwpwspnwd, pwnuphg ntwyh hmuhu pulws
hwwnquénu:

Upphly punupp quiynud b dwpgitunpntt $nudphhg niyh hwpuwd-wpbbkp 274d
htpwynpnipjwt Jpu: Swpwdphtt wdktwdnunhlp Utnvpwduwd b Zwunhd gqoinbkpl (AR
hudwyunwupwtwpwn 4.64d b 4.84U: Spowljw ptwljuuyptphg ku q)mhblm‘ 5.44u, ‘unp
Yutipp 6.04U, Mkuquipkiin’ 6.34d, Unyuitmwpjubp 8.34d, Snidwokip 9.44u, Znondp 9.7y b
Uk Uulhpulz]}‘ 13.0u:

Ul 1. Upphl punuph nkyuppppp dupgnid

UpphY punupp qgniynud £ Upphlh hpwphiwghtt vwpuuungh Jpu: Uji nwpusdws b
Upwqus (Enwt (4.090U) hjntuhu-wpbdwnjub jubgknh b Shpwlh pupwnwyuyph hwpwduyghe
dwunid: Swpwédph hpiuhuught dwup hwpp E pull dbwgws dwup phyh hwpuy
wunhdwbwpup  pupdpuinid  E hwubbnd Upwqwdsh ququptudbpd opewip:
Puujuuypp mknupwows k ényh dwljtplinyphg 1400U-1600U puguipdut pupdpnipjut
uhobph Ypw, npht hwdlwywwnwupwb ) tnjoynd Bo Yihdugujut gquydwbibkptn n
hnnqupniuwut Swslnypp: Swpwspp dSwdydws L Upwqushg wpnwyhdqus juduyght
hnuptipny, huppuyuypuyhtt dwubkpp' jdwgbinwhtt b hpwphwght yniptpny: Uwlkplnypnp
Jupunguws £ Uuipwy b Shnqudnp ghntpny nt ipuwig wjuquithtt wunljuwing Juuyutpny,
npnip Yyhpht hnuwbptubipmd wnwewgnti Eu junp Yhpdtp: Ujuntn E qninid twb Uwbpuh
gpudpwipp:

FPhunywhwywinulul I unghwyjwlwh hwppiulwl glnuhunndwl hugykunyend i 2
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Uplughtt Juwjwih hwdwp twpunbuynn mwpwsdpp quninud E Upphly punuph
hyniuhuwghtt Ynqunid” junn guyundws ukthwlwi nikph nwpusphg nnipu:
Swpwépp hwdwjuph wudpowl] nt hwpp mwpwsputpt ku, npnup oquuugnpédyt; tu

npybtu junnhwpp/wpnunwduyp (Ljwp 1): VEpjugnidu hnnh oginugnpéuwt tyyuinwuljuyhte

wywbwlnipniip thnpudl; b npybu Eubpgliwnhl, wpwbuynpup, Juwh, Ynunibug
Eupwljunnigusputinh opjjnnknh :

of

Vlup 2. Upp]z{zﬁ wplughl 39 Juyulbh hwpunnbuyng nwpwdph phphwinip hwduyhwaunbpp

12 (Mghbdp, Ephpuwdlbwpubnipiniap, Epgpupwiuluwh jupnigyudpn

Upphlyh wpbughtt Yujwip btwpwnbuynd B Juenigk] Upphlh  Jupsufui
wnwpwspnid: Upphl punupp qniynid E Shpuyh dwpgh hwpuyg-wplibjjut dwunwd, Shpulh
nuownniu:

Chpwlh quownh kpjupnipymip dnwn 30 Yd b juyimpniip 20 Yu: Pwpdpmipjniip
1400-1800 U E 4nJh dwybplhnyphg Ywqujus b (dwgbinughtt tungwspubpnhg: Qquih
wnwpwdnipntbbp  Swslqws tu umdPpuyhtt jwdwbbkpny: Uwlbplhnypp  wplbjjub
hwun]usmud hupp b, hul] Upnipyuth o ipu Junwlukph hoghunbbpod’ jupundws (pinpny
Eu ubnutwdl dbwgnppuyhtt pupdpnipiniuubpp):

Luunyudunp muphwunwughti b Smpusdus B uvbwhnnbpp b Uniq swuqutwljugny
hontpp: Uowlmd &  hwgwhwwnhl, pwbywpbnti: CThpwlyh nwowp hwpniun L
2htwlyniptpny (nnid, puquipn, whdqu, Ypwpup, unfbp):

FPhunywhwywinulul I unghwyjwlwh hwppiulwl glnuhunndwl hugykunyend i 3
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Chpwh nuownp hupuijhg pgurnunfud £ Shpulh (Entugnpuynd, Uplununphg
Qudpwljh (Entwonpuyny b hwpwy-wpltkphg Upwuqus 1knny:

Unpbninghwjut wenidny wpbwjhtt juywuh hwdwp bwpwwnbuynn  mwpuspp
guniynud £ Upwuqué (knwt wplbdnjwt uinnpnunht:

Stnuuwunmd  nwpusjws L hpuplught wywpibp’ Swslyuws wpnpnulhuy b
nhpnidhwy btunyuspubpny:

Swpwséph hudbukpuwbpypupubwlut jurmgusph niumdtwuhpnipinititipp gnyg
kb by, np wyt punugus Ehtnbyu) gpminnttphg Ykplihg bkppl:

1-ht obpun’ Jujwjwqubp dvwipuhedny b udny: Upu gpoiinp wdbiniplp inwpusiws
k, hqnpmipymiip 0,3-1,0 d E:

2-pn okipn hpwphuwghtt winidbp, Unfupugnyi: Uju gpoilinbpp plyws i Ne 1 skpnp
nwly: Swpwdywd E wdbinip, hqnpmpmip 8 U wykjhb k:

13 Ghdw

1.3.1. Zwmipwybnnmpiui ijjhdwjuljub gupdwbibpp

zZ-nmd  Yhdwt bhhdbwlwind snp B b duwgpgudwpuwghtt E, h punphhy
ubpdwypguuiwpuyhtt - mbnunphpph b (Eiptwonpwibph  weiumput, wwiugt  wgl
wnwppbpynid E pun dwpgbph:

zZ-mud uunkih | bwlb mupuwswopowtughtt Yihdwgh thnthinjunipniup: Udkh gusp
pupdpnipmitubnh Jpu wdwnet wybih tpup b wdbh vwwwp B dhohtip dnwn 25°C
obpdwunhdwuny, hulj ddnwup obpdwuwnhdwipn bwpwikntughtt sppwinmid uwjwugnid L
hwuttny -5°C-h, wy) ny pt -12°C-h, husytu (Entught opownid k:

Swpkjut wnbknniudukph tnuwnwtndubpp wudpnne nwpuswonpewnid
yuylwbwynpjus bt mbinugpuljut wgpbgnipjudp: @npp Unydjuuh (Enubpp juitfunid Eu
juntwy onuyjhtt quuqusubph uUninpp Lpyph  ukppht  mwpwbswopowtinkp: Onyh
dwytplinyphg 1400 U dhish 2000 U pupdpmpinitubph Jpu Uk mupdu phpwugpnid onipg
800 Ud nntinnudubip tu (hunwd, dhispbn tpph tkippht opowih huppwduyptpnid mbknnidutph
pwlwlt pugudtup 200 Ud —hg 400 U k:

1.3.2. Stnh ihdwjulwt wwpdwbkpp

Upphyh wplughtt $9 Juwjwiuh bhwdwp twhwnbulynn wnwpwsph Yhduwjulub
wuydwbbpp  tqupuqpdty o pun 22 punupwohunipjut  twhiwpuph  2011p.-h
ubwywnbdpknh 26-h N 167-U hpudwuny hwunwwngws “Chutupuwpuljut §hdwjwpuinipni”
228U 11-7.01-2011 thwuwnwpnph:

U hwunwpnpny vwhdwind ti §ihdwyulwut gqupudtnpbpp, npnip Yhpunynid
Eu okuptph b phumipnititkph, ¢bnnigdwil, onwthnjunipjul, onh jwynpdul,
opuwdwnwljupupdui hwdwlwupglpnh twpwgsdwi, hyyku il punupuyht b gniquljui
phwujuyptph  hwnwjugsdwt b juemguyuundwt  Jdudwbwul: Yhuwjwuljut
gniguthpubpp hhdtwljwinud  hwpduplus ki Zujwuwnwbh Zwbpuwybnmpub  wjl
phwujuyptph hwdwp, npunbn wknuiuuws onkpnipwpwbwlub Jujwbubpp niukl
nhunwpynidubph pudulutht Epup 30 wmwpnig ny wwlwu) swpp: Snigwuhoubpp

FPhunywhwywinulul I unghwyjwlwh hwppiulwl glnuhunndwl hugykunyend i 4
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uppugpyus kb 4tpghtt nwudjulh (2009p. ukpwnyuy) wdjuibph hwodunnidny: Upphlih
g1htuygh punpnodwt hwdwp hhup b hwinhuwglk) Upphl] punuph ontipnypuputuljui
Juyuth pupunb phunwpdu wpyniupubpp:

Cun  Upphlh opkplnipwpwbwlwut Juywbh wdjujukph, wwpkiut  dhoht
obpdwunhdwun Juqunud £ 6.1°C: Luqugniju gkpdwunmhdwiipn hnttjup wduht juqunid £
- 7.4°C, hull wnwybjugnyup ghnymd L wdpwbp' 18.2°C: Uwntwdwuhph opkph phip
nwnwiynud £ 140-20007:

Upphynud duwbwsynyph dhohtt pwpdpnipmitp juqumd £ dnn 16 ud, hul
wnwykjwgniyyup jupnn £ hwutk) 22 uwd-he

Supbklwt nbnnulutpp juqunud Eu 500-800UU E (wnwybjugnyup® dughuhty): Smpkljut
Uhghtt wkpnudukph pwlwlyp 570Ul b, wowykjugniyi opkubp’ 97ud: Uhohti nupklub
huntiunipynitin 65% t:

Ludnt Uphohtt mupkljwh wpwgnipniup 2.3 dApy:

Uwnnpl 1-4 wnpniuuljubpnid wdthnthwsé E mbnkjunynipinit onh ghpdwumnhdwih,
hwpwpbpuljut pntwynipjut, dpbnpuughtt nknnidubkph, dutwswslh Jhpwupkpyuy (puwn
Upphyh opkpunipupwtiwljut juywuih ndjuubph):

FPhunywhwywinulul I unghwyjwlwh hwppiulwl glnuhunndwl hugykunyend i 5
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Ungyniuwly 1. Uphnynpunuyhl onh dpohl okpdwuinpdwin Upphlnid

Uhght gipdwumnp&wiip pun wdhutikph, °C Uhghtt Pugupdwl) | Pugupdwul
FOU, |
1 2 3 4 5 6 7 8 9 10 11 12 nupkubd | WJuqugnyl | wowykjugnyi
UnphYy 1724 -74 | -6.1 -1.3 5.8 109 | 144 | 182 | 181 | 144 8.2 20 | -44 6.1 -26 36
Ungyniuwly 2. Opgh hupupbpulwi pinbunfnipiniap Upphlnod
p— Onh hwpwpbpuljut junttunmpeiniip punn wdhutbkph, % Uhghta Uhght wwduwlwi d. 15-ht
’ 1 2 3 4 5 6 7 8 9 10 11 12 | wupklub | Smiujuphl | Ognunnupl
Unphly 1724 75 73 69 62 65 64 59 55 54 63 71 75 65 68 37
Uginiuwl 3. Uplmynpunuyghl nnkpnidibpp b diwdwshngpp Upphlhnid
Stnnudutinh puwbwln dhohtt wduwlwi / opuljutt wewykjwgnyh, dd ubudloyp, U
Cuwn wilhutibph Unulwgnit Supju duwbw- Jyuilt kg oph
Skl wnuubonjuluyhin Synuph opkpp wnukjugnyh
1 2 3 4 5 6 7 8 9 10| 11 12 P duwmdwdlynypp pwiwljp
23 38 36 62 97 86 51 39 29 54 32 23 570
UpphYy 51 100 252
22 20 23 30 36 51 51 47 37 50 43 50 51
FPhwywhwywilwl b unghuywlul hwppliufwh ghwhunndwl hwoyknynipndi 6
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Ungyniuwly 4. Puwdnt wupudbuplpp Upphlinud

- Zwpqupluyht
vg hés g wpwqnipyniap, U/,
o 'y
= 3 £ npp
g :: Ynlubkihmpniip, % pun nuympnlbbikph .,E o hirwpunnp kY
CI = Uhghtt wmpugnipiniip, UA] = —_
Eh g g =8 o g g wuqud
B&E ‘E_i = 5 & .g"?i‘n & g« "n" tnwuphukph
£ 3 T 2 E :E*i. g | & pupwgpnid
3 = 53 2 ] gE | 8 E
53 Udlhulik: &2 & 28
= B &< I e e o ~ | = = _% el 58| ag
S = = 2 |3 = | 5 2178 |2 2&| g
R ]| & & | g 2. & | B g5 | § |2g |22
=5 | B 8 | Z 5 | B g S | S| 2| B |2E |85
g5 | 3 2 |22 2 | T2lT P9 |22 g8 2 |Bg|en
2 5 =, = 5 = 5 45 35| 2 & 5 g el 5 3 N
g g g 5 & |52 &5 |55 B | B3 3 2 20 50 100
E 2 :3 2|28 8% 25| 5|53 2
! = 5% 2|2 % 3 |5 2
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1.4 Ubudhl wuydwbbbph pinipughpn

2Z-u qunuynud £ wlnpy tpypuwowpduyhtt gnuunud: Zyniuhuhg hwpwy wewbdiwgynud
Eu htwnlywy ubjudhl gqnbuwbbkpp’ Ubpdpninjub, Undjubpw-lwpupwunh, Ukpdubwiyul,
Juuywi-ngnpuith, Ownymiyug-Quughkqniph,  Gplwb-Opnmipwunh,  Mips-duyph:
Zhdltwuwunid s qnuwbbph uwwhdwbbbpny bt wbginmd Epypltinbh  junppuyht
pEyqwdputinn, npnughg wdktwjunynpt Eu Uhwt-Uptpwyh, Chpul - Qutgqkqniph b Uhohti
Upwpuywt /Gphwiyuty/ phidwdputpp: PhyJuspubph wyju gqnuwtbpp puthwtgnid bu
Enpypltintp 40-50 Ukwnp junpnipniittp, hulj tpjpuytnbh dwibpbuht wpnwhwjnygnud Ea 5-
10 Yd jwjunipnit niubgnn gnuhubpny, npnug punpny L odhnihpwjhtt qnignpnnipjui
dwthnpujwé wyuptp:

AL |

nnnnnnn

R T Pl |

V)

Cnguausgiiul upbalint o 42 ubjudhl g
i)l wgguu il gyl 1995 p. adubnd

9 02-03
[ 01 -02
|; ujapbph dpeuidqu i husdwyuwpgnid dypl
7 - pusy (MSK - 64) s

Ulwip 3. 22 ulbjudhy ppowinuguul ufulbfunnpl] pupinkgp

Cuwn 22 ulyuupl gminpun/npiuni ujubdwnhl pupuntqh, Epyph mupuspp pudwijus £
ubjudhl gnuhutph: Ujp pupunbtqh hwdwdwjun Upphl pwnupp quuynid L gpnitnh
hnphgqnuwjuwt wpwqugnid a = 0.2g npp hwdwnpdtp k 8-9 puy tpjpwowpdh nidqunipjmi:

2280 11-6.02-2006  hpwdwtuny uvwhiwidws L ubjudwljumimput hhdtwlwh
ulqpnibipibpp’ wylt swhwbhotbpp, npnup whwp b guikh sktipkph ni Junniguspubph
twpiwgsdw nt junnigdw pipwugpnid: Ukjudwluynit ghtwpuipnipiniup hpujubwgynid
t nmuppbpuljjws bpkp, pun ndqunippul wény hwonppuljubnpundp 1, 2, 3 ubjudhy
gnnhutpmd, npnug hwdwp gpnitnh  hnphgnuwljuwt  wpwgqugdwi  Ukdnipiniup
hudwywwnwupwtwpwn 20, 30 & 40 ud/Yny? E: Unyh hpuwdwith hwybqusnid ubplujugdus

k22 phwfujuyptph gnigup pun ubjudhly gninputikph: Uyg gnigulynud Upphy punupp
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quniynid £ 2 ubkjudhl gnuinnud: 22 Upwnwljupg ppuhdwljutph twpnwpuph 12.02.2013p N
100-U hpwdwbny uwwhdwiynd b ubjudhl phulh quwhundwt wpuunwupubph
juquuitpydwt b hpuwjwiwugdwb gponypttpp, hwdwdwju npntg dpwlynid Eu ubjudhly
nhuljh quwhwwndw pupnbkqutp, npntp gpynmud Eu dwpgbph b hwdwjupubph qupqugdui
dpwqpbph, punupwohttwjut hwunwpnptph dowldwt hhupnid, npnup Yhpwunynid ki
wnwpwdpubph, okuptph W ohumpniuutph ubjudhl punghihnipjut  Wjwugqbkgdwi
Uhongupnidubph wjwmbtwynpdwl, wpnwlupg hpuypdwlubph jurujupdwi b bpwbg
htwnhwupubph Jipugdwb hwdwnp:

15, Uwlkplbnypuyhb opkph npulh phnipughpn

Swpwédph lunpnpugniy opuyht kpuyp Upunipjut glint E, npp uljhqp L wntinid Upngph
uwpwhuwpph Unpthh 1£hg: 4ipht hnuwtpnid wj wiginid £ fwh&wywn whbpny, wjunithtn
punniunud £ dh putth dwtip yuuuljubp, wyw npybu gpunuin ghin L dintind £ Chpuljh quown:
Ujuntin Upnipjutht b dhwind Upwqush jmbeknhg uljhqp wntnn dh pwth ghnwlubp,
npnighg wdktwdbsp Uwipwot E: Ujunthtnb Unipjuip Upwgush wplhdnyut thtotpthy
hnunud £ dhtish Upwpu:

Uwtpwon (wintupnid Ywuplwsni) uljhqp b wninmd Upwqush hniuhuwplidngwb
Jwlghg 3480 U pwpdpmipiniuhg: Gpiupmipitp 36 YU k, ophwjwp wjuquip 38, 5 Ju2
numd £ nupnulwdl, wyuw V-wdl hngund: Ubnudp uwnt b, qupupmidp’ dughu-
hnmiuhuht: Swpbjwt dhohtt dwhiup 0,423/ L Fhunnwhndunmd jun i pungpubwd b
hwupuwjhtt wnpnipkpp, ginuunbuh) opgtdutint nt vwhwpubpp: Uwpwy ghnh dpu oph
npuljh Untthunphigh ghunwftn su b opp npuilh Jhpwpbpyuy wjubbpp pugufuymad t:

Uwtpwoh yiphtt hnuwtpnid E Uwtipwoh opudpupn:

Opulpupp  whqunpjus b Upwqush  jumbehti’ 2550 U pupdpmipjub  pu:
Cwhwgnpsuwl E hwbdinfb) 1967 pluljuiht, Jpuljunngt] 1973 plulwihi: Uwlkpkup
0,79 U2 £, wnun]kjugnuyh junpoipynitip’ 25 U, opunnupnnnipinibp’ 8,2 Uhihnt W, oquuuljupp’
7,9 Uphnt ¥ Unudp juwnt b, hnuph Jupquunpoudp’ ubqniughti: @nipp pug b poanijnid
wpnwpuluyhit whwyh nongnn oppnnh dhgngm: Opkpl oguugnpsymd &u Upphlh b
Utpdwlju gynintph hnnuwnwpwsputph nongdwt tyywwnwlubpny:

Upphy punuph dhgny hnumd £ Upimipjuth dwfu quufubphg Upphlemp glwnp b
upw whwinih Juuulp: Upphlyenip ghinp ujhqp £ wetnid Upwqush hnruhuwpbdnjui
Jwlghg: Bplupmpitp 26 Yd b, gphwdup wjuquip 77 §u2 Ubndp hwyngpuht E,
Jupupnidp qupbwbp: Qpkpl oqinugnpéymud ki nonguwt huwnulyn:

Unphl] punuph mupuspnid gpniiinuyhs optipp quungnid b 8U-hg wykh junpnipjui
Ypu:

1.6. Uplnynmnuyhl onh npulh phnipughn

Upphlh wptughtt $9 juyuh hwdwp twpwnbuynn nwwpwspp qniudnud £ Upphy
punuph YJupswlub wnwpwspnid: Lwunupny wbgund bt Uwpwihl-Unpphl-nidph
Epjupninht, npp tkpuynudu sh gnpénud:  Lunupnid gnpénid ki dwtp wpnwunpuljui
Atintwpynipjniiitp, npnup skt Jupnn Ewjwit  wnpbgnipmnit nmibbbw)  punuph

FPhuguwhwywinuluwl b unghuwywlwl hwpilnulwl gliuhunndwl huipykunipini i 9
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Upuninpuughtt onh npwljh Ypw: Uppyniipnid tnwupwsph dptninpunh winunnunyjwsnipiniup
Juphih E unytwgul] Upphl punquph dptninpuught onh winunnundwsnipyjut htwn:

2z wmmupudpnid onpujhtt wjwquih $nttuyghtt wnunuusnipniup Jepwhulynd L 22
phuyuwhywinipjut twhwpupnipjut  “Zhgpononkpinipwpwinipjut b Unthwinphugh
Jtunpnt” MNUY-h Ynnudhg:

Pwth np Upphy pwnupnud sjw onh wnununjwénipmiup npnony  Upnuljul
phnnwluwyud  (Uwpgh dhwl pghunwluwwip quiynmd b Qnudph  punupnid), wwyw
phwuyuyph onuyhtt wjwqubibkph wnununjusnipjutt dwuhtt Jupkh B unwbug
hwoupluyhtt bnwbwlnyg: Cun “ZZ pujuquyptph dplunnpuuyght ont wnunnunnng yymptph
dntiwghtt  Ynbghtnnpughwbkpp” ninkgnyg-dbntwplh Upphy pwnuph onh $nuuyht
wnuninyudnt pjull hwsyupluyht gniguithsibpt kb (pun phwlsm pjut plupwbulh)

> ®noh 0.3 Ug/u;

> Obuph kiplopuhy 0.05 Ug/u;
> Ugnunh kpljopuhn 0.003 dg/?;
> Ushuwdlh opuhn 1.5 dg/u:

Uuuyt  Upphyh wwpwspmd gnpénd i wnnid  wpnibwhwinng 3 thnpp
wpununpuiwubp, npnug woluwnwiiph  wpmyniupnid wknh B mubkunud  onh
wnunuyudnipinll thnony: Swpwsph oxp dudwtwl] wr dudwbwl thnpny wnunuynid k
twh pudnt Uhgngny punuphtt hwpnny hwipwjuwph wdwjugus tmupwsdphg:

Upphl punuph onh wnunnunjusntpjut yipupbpu) nyjukp jupkh Eunwbu iub
wnguiig, https://breezometer.com/air-quality-map/air-quality Jujphg, npwnkn wudkuopyu

nkdhuny UpphYy punuph hwdwp nkqugpynid bu onh wnunnunjusnmipjui wpdtputph pun
htwnlyjw) gniguithpikiph PMys, PMio, 03, NO2, SO2 W CO:

17 Ununi ]y

zZ-mud wnunifh dwluppuljp juintwlupgynid b «Ununijn wopiwnwntnbpnid,
plhwytih b hwupwjuwlut okuptipnud b ptwltih jupniguyundwt nuwpwspubpnid» N2-II1-
11.3 vwthnwpwlwt unpdbtpny:

Ununihh wnwydbkjugnyu poyjunnpkih gniguhoubpp pun wyn phpdws b wnniuwly
5.-nud:

Unyniuwy 5. 22 vwhdwijwé wndnijh Gnpdbpp

Ununijh wnwybjuqnii poyjunnpkih
Culjunhy dunlkpp Uwijuiprubip
dBLarq dBLamax
Puwltih b hwuwpw- 06:00-22:00 55 70
Yuijult pElptph Unn 22:00-06:00 45 60
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LPUL UL - «Oh Phquyl UNLy 29 Nuydwinughp No ESF/CS/SP-2019/001

Uplughtt $9 juyuith wknuipnid wnunijh b munwinwdutph wnpnip jupng bu
hwiunhuwbw] wynnupubuynpunuhtt  dhongubpp:  Guybkwnwghtt hpudhdwund  wyy
wnwpuwépnid wnunih dwjupgulp gusdn k:

18 Znnkpp

Upphyh mwpuswopgwuht pinpny Lt muthwunwtughtt juppntiwnwghtt ubwhnnbpp,
npnbp pimipugpymd £ hnidnuh vowppbp swhwpwbwlh wupnmbwlmpudp (3,5-12 %),
Uhohtthg pwpdp ubpdddundp (35-55 dg), vhwdniydwb dks hwnljuihony, (pH=6.0-8.2)-h
tjuundwdp hhdttwljwunid skqnp, kpplidu plipl prduwjht b phph wjujhwlut ntulghwny,
hswtu twl 9opwdphqhlwlwb punypny nt pwnuppnipjutt wbuwblniihg jujugniyu
gniguithoubkpny:

Znnuigkpnp hqnpnipniup vhohtt hwpyny nmwnwbdnud £ 30-50ud-h vwhdwtubpnid,
nkihtbh hoyuspuyhtt wubpnid hwdwh wyh hwutinud E 65-70ud-h:

Uju whuh hnnbpp wupnioymd kb dks pubwlmpjudp juppniunibp dhish 10-
25%, npb wnwy k phipnud hontiph ghdktnnughw b pwpugnid: Zonp b thjupmjupklnpuyhte
duypuinbuwlp hupniun ko hnquijuwh dknwunutpny, $nudpnpuljuis peyny b Juhnwdny:
Utdpwl] hnpbpnid vinpnijunnipuitjunonp fuduyght k:

Swpwsph Junnigmwyuwunidhg wnwy hnnh  phph  okpup  oquuhwidnmid b
wwhbunwynpynid £ (nku 22 junwjupnipjut 20.07.2006.-h N 1026-U npnonudp “Znnh
pinnh otpnp hwtdwt unpdbph npnodwip b hwtqws pkpph obpinh wwhywbdwh nu
oquugnpsdwip ukpfuyugynn yuwhweubph mkuthjujut juinbwlwpgp hwunwnknt
dwuht”):

Uplughtt Juywuh ohtwpupmpjut dwudwbwl] jpwpunynn hontph dwibpbkuttpp
hhdtwlwunid dund Eu junniguyuwndwt mul b oginwhwidwsé pipph hnnh hhduwljut
quiguép nbnmd sh oquuugnpdykint nkiniynnhjughnt tyuwwnwlutpny: Oqunuhwiuqus
ptpph honp Jupkh b ywhbunwdnply, hbnwquynud punuphtt hwpnn hwupwduyph
wdwyugws nupwsdphp rkljnyunhyjugutint jud wjt btyuwnwljukpny oquugnpstint
hwdwp:

Upphyh wpbwghtt juywuh hwdwp twppuwnbujws mupusph hnnh ubthwljutwnbtpp
Upphly hwdwyupt E: Smpwsph tyyunuljughtt oginugnpsiwt ipwbwlnipiniup thnthnpuyty k
wpynitbwpbpulwh:

19  Gkhuwpwquuqubniemniin

1.9.1. Pnmuwlwl wohimuphp

Swpwépp quiynid E Thpwlh $nphunpl opowtinid b pniuwfunipjut wnhup
hhdtwjwind nmwhwunwbuwghtt b Zhdbwwb ptwljubt poniuwbswsip hwguqquyht b

nwpwuninu-hwguqquyht E Festuca valesiaca Gaudin, F. ovina L., Koeleria albovii Domin, K.
cristata (L.) Pers., Bothriochloa ischaemum (I.) Keng, Stipa capillata L., S. lessingiana Trin. Et Rupr.,
S. tirsa Stev., Eiytrigia trichophora (Link) Nevski, Galium verum L., npnup wuwwnjwund ku
Agropyron, Andropogon, Scabiosa, Veronica, Artemisia, Achillea i Astragalus nkuwljutipht:

FPhuguwhwywinuluwl b unghuwywlwl hwpilnulwl gliuhunndwl huipykunipini i 11
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Euntuhl wbkuwljubphg b unnpbuqghibphg” dwjwljnnig (wpwugpuun) unutnduljnt
(Erodium sosnovskyanum):

Guipuhp gppnid gpuigyus pniuwnbuwljubp nupwspnid sfut:

Lhwp 5. Upphl punuphg byniupu wpliughl Qupuih hadwp bwpoanbufwéd nwpudp phphwing
wnkuwpul

1.9.2. Ykinwbwlwb wohiwph

Swthwunwtiught jwinpudnuyghtt gninnt JEigubujut wopiwphp punipuqpynid k
hwibdwinwpup wnpun b dhwnbuwl winpbwowpunp §hbpwihibpny snphyikp no
Unpkjutibp: ZEkpytnndwunitmt tkpluyugyws £ huyjuljut dnntu (Lacerta armeniaca), Ytwph
Unntu (L. dahli), Jwkunhuh Unnbu (L. valentini), Lwhjut Unntu (L.nairensis), hujjujut hd
(Vipera raddei), nmuthwunnwbiwyghtt hd (V. erivanensis), juwjnnupntn hdwtdwt uwhtod
(Coluber ravergieri):

nsniiitinhg wnwyb] uytt mwpwsnid niuktu gudnnijudwutinp (Passeriformes)
Sninuljutidwtiittpn (Falconiformes):

Yupbwunituubphg bhhdtwuwind  juyt tmwpwédmd  niukbu Ypdnnubph  Jupgh
Ubpuyugnghsubpp:

Euntdhl mbuwlutphg Eu Upwpuwwnywi (yhlyp (Psylliodes araratica Khns.), Hunlihnngh
&hniljp (Chorthippus demokidovi Rme.), hwijjuijuits dnphnp (Montana armenica Rme.).

Yunpuhp gppnid gqpuigus hunuuhubp nuwpuspnud shwi:

Swipwéph Jueniguuyuwnnidp sh Jupnny bwljut wqpbgnipmit pnnut] jhunubwlub
wpluwphh tkpiuyugnighsutph pywpwtwyh b jruwdhguduyph gpu:

Phuwwhywiwuwl b unghwjwiwh hwjululul guhundwl husybudnyene i 12
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1.9.3. Punipjut hwwnnily ywhwwbynn tnwpwspubp

Upphlh wwpwéwopowunid  punipjut hwwnl] wwhwywiynn wwpwspubpp
puguljuynd tu:

1.10. Munndunlpwlinpuyhl dpounjuyn

Upphly punupn b sppwjuypp hwpniun Eu huyjuljut dowlnyph hntpwpdwuttpny:
Zupnbupbpt] ko htwgnyt dudwbwlibph pudpuputtbp hopjus nmh okpnh dhke:
MbnJwsé puwpdp npulh quuuqui quppubwhptpng juwinpubpp, ppnuqk mbkpbwdh
nugnyup, wyupwbgwbtbpp, ubpynhlihg b wquphg nynbpbtpp, Uhquyh Swypbpp,
Epjupt npubwlp, nuonyup b gnuhinih whwyh nynitpubpp hhdtwlwinid puggpynud B
kipbp dudwbulwopewt’ U. . w. XIV-XIIIny., XII-XInn. b X-IXn).:

Nwhywinfty ki V o VI bphne Gyknbgh’ wfbih mo opowth ghphquubingni:
Lunuphg 14U hwpwyd-wpbt)p (Zurhdh nipnmipjudp), d&nph pupwdwynid juw nip opowith
Eytintgh, huyy 2 Yd hwpwy, piph Jpw b Ldpunwdubppn: Upphlp hwpniun E bnlp tub
dnnnyppuljub  fwpnwpuybnmpput  jwjugnyb Gunotbpny opunugibpny  (wydd’
wykpgws), npnug opwwwp  punpnuljutpp wwuwpwuwnws tht hujuw  swihbph
nm$ulnnpibphg, qupbkpuswsl plulth nbtpny (wdd wbpqws):

Uhgptwnupui huwy 4dwpnupuybnmput hwdwp dbs hhnwppppmpnit k
tbpuyugnid UpphYh thnpp Uwphtk jud Upp.Uunduswshy Eyknkghtt (IV-Viy., wydd’
Jhuwytp): Bytntght wplbjjwt Ynnunid niuh Epkp unpwb, hniuhu-wpbbjjut junputth
quptpupnh Jpw wwhywidb) i npduwtuph dbwgnpyubp: Uwuphtut Bhbnkght dhwbwy
upwh-titntgnlg quphpwdl Gytnkgnit wbgubnt twpwophtimly E npnd b tpw
wpowbwlnipiniip huy swpunupuybnmput hwdwp wewyl) juplnp L punbnid:

Upphyh uks U.Qlnpg LRhknbght wuwulwind b «Uwunwpuh whup Gnsgus
Eytntkghutnh padpht, Juenigqws E vintbhg U hp dwpunupuybnwlut mupptpnyg jphuwn
plunpny k£ VIIn. hudwnp:

Opwgnh ppujubugdutt mupwsph yundwoupnipuyhtt hntpwpdwbubpp phipguws
Eu Ljup 6-nid:
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mMU3UULUYUL LEULLER
B GLbnbghlbp, JwGwywl hwiwhpGbp Y| _
*s  wipwpwlwnwawnkp, pupwlninkp | A ;

v Udpnglkp
A PGwlwwnbnhGbp
+  Uppwdwjpbp

Uhwp 6. Upphlih nupwdwspowlp qumdunpwiniypughl hnipwupdwbiakpp

Opwgph  ppwwbwugdwtt  wwpwspmd  sjut wuudwdywlmpuyghtt  wpdbp
ubpjuyugunng Junnygubp: Uwljuyb ohttwpupmpjub pipugpnid jupnn bu hwpntwpbpyty
wuwndwdywulnipughtt «<gunwhwljub qunusnutpr, np dudwtwl whwnp Yihth gpu dwuht
huynul; YAUU twhwpupnipnit b ngunupbgul] woliwwnwbpubpp,  dhiph
twpwpupnipjut Ynnuhg wojpwwnwtpubpp swpnibwljnt poyjnynipniu uvnwbw)p:
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1.11. Opwgph nkpuwdwuh unghuwyulpud Jhowugpp
1.11.1. Unghwy-pidngpubhwljuis yuwnltpp b jhbuwdwlwpnulp

Upluwghtt jujuip twpwwnbuymd £ Juonigl] Shpwlh dwpqh Upphl pwnuph
Jupswlut mwpwspnid: Upphlh wwpwdwopowbpn qpunbgunid bt 4854u? wnwpwsdp:

Zudwdwj 2011p.-h dwppuhwdwph Upphlh mupuswopowth phuysnipniup juqunud k
49933 (htr’ 26870 b nmudwipy 23063) dwipr, npp 22 nne phwlsm pyub 1.7%-1 t: Runupuyht
plwlsmpiniip juqunud £ 18150 (36.3%) twpn, hulj gninuiljulip’ 31783 (63.7%) dwpn;:

Upphih punupwytinwpuih njuitpnyd UpphYy punuph dpnwljub phwlynipynip
2020p.-ht Yuqunid £ 20278 dwpn, nphg 56%-n Jutuygp Lu: Stughtt mbnbkunypnitttph phip
Juqunud E 5200, nphg 925-p tyywunwnnt ki Lunupt muh 3243 pnpwljunnt b 1166
hwodwbnuunipinit niikgnn wd:

Lunupnd gnpénid £ qpunupul, wpdtunh ot bpudonnwljwt nuipng, hsyku twub
hwipwlippwliwt 7 npupng, 3 dwpqupupng, twpwlippwlwt 5 hhduwpl, udhoht
dwubwghinwljut 2 hwunwnnipinti:

Zudwyupp ququbhlugdus k, niuh wnpuduyp:

Upphlh nupwswopowih mbiinbkunipiniut niith gbpuquguybu gninuunbnbuwljui
ninnudnipynitl tkpunkiny hnqugnpént pynilit nt wwubwuwhnt pyniip:

Tt qniquhbtn Upphl punupnd uljul) E qupqutiug tub wpnynibwpbpuljut npny
&nintn: Fnudpnt nmbnkjunduijut jEunpnh ndjuiikinh hwdwdwyt punupnid gnpénid
Eu  ubtiqudptpph, HbEjupwdunwpwbubph, nhkqhuwninpubph nt  wpwbghuwnnputph
wpununpnipjut wpnwnpudwubp, juph wpphuttp (“PQkpwpdhtidbun” b putiynpujut
Abnlinglikp), hswbu twl nnmpupnh gopdwpuip nnidhg uwphlukp b gbnpunj]
mptp yunpuunbkint hwdwp:

3 hw nwpwdph Jpu gnpsnid k “Qphtt Smn” bpuljh obpungp juphjughtt nonguwdp:

Lwhijpumd Zwjwuwnwuh phttmpwph 60%-t wpunungpynid kp Upphiynud: Uwuljuyt
wjuop, Wwhwiowplh pugujunipjut yundwnny “Unpphy-Snid” Yndphtiwinp sh gnpénid
(dtwughy ki dvhuyt 3 thnpp wpnunpudwubp):

Punuphtt hwpnn hwipwquph wdwjugws nmwpwsdphg, pwdhubpp wwuppbpupwun
thnoh Eu pipnid Upphl: Snidh pwthnuubpp gyt o dntnwlu dnpp, npp dwuwdp wpnkl
hwipptgws L wyn puthniibpny n1 pupbpny: 2onpp huyybnt yuwndwnny 2016p.-h tughuh
ophtintinp Uks Juwu hwiugptg punuiphic:

UUY-h Ohdugh  tinhnjunipjut dwuhts  oppwbwuyht - Ynudbughuygh
Zupuupynnquljuinipyui hhdtwgpudp (Adaptation Fund) dtlY dpjhnt 435 hwqup gojup &
npudwunpl] mupwsph 40 hw-np (bwpujhtt hwuptnh 60%-p) Jepujutiqutnt (nkniinhyghw)
hwdwp:

Zudwjuph ubkpjuyugnighsubph htn  twhwwbu  Yppuwplyh pkinyunhqughugh
hudwp wpbughtt Yuywuh wwpwsph hnnh  phpph okpnh mbnwthnpunipiniup
Juquuljpy bnt tyuwnujuhwupdwpnieniin:

Onpwgph ppwjuwbwugdwt dudwbwly hwdwjiph ptwlhsttph hwdwp unghwjwuljut
Julnhptbp dwubwnpuwbu hngh onwpnid, dwppuig Jpuptulbgnid, Kjudnunibkph
dudwttwluwnp §nipniun b wyjb sh wtupdnud: Niunh
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1.11.2. Tunghh hdpkp
Mumdtwuhpynn nmwpwspnid hwjntwpbpyt) Eu hbnbjuwy jungkih pdptpn.

s Uppwwn wnhuyhl wninmbunipiniiikp - Upphlh punupuybnwpuih ndjujubpnyg
Upphy punupnid wmuwjhti ntnbunipniuubph 18%-p unnwinid tu phunwtbkljub
twwuwn Uhghtip 34250.00 npud (w]uqugniyp’ 24000.00 npud, wowbjugnijp
63000.00 npud) wyu yupuquynd, kpp ijuqugniyt wypwinwyupanp 22-nd juqunid
£ 55000.00 npud: Pugh pinwikljwi tyywuinhg 13 nbwght winbun eyt jpugnighs
utnwtinud £ twl 18000.00 npud unghwjujut tuyywun:

s Quinuig b vmupkghkph §npdhg nEiunjupyng nbughl nlnbunipinibikp - Uhujiuy
b wdnubwnidqus Juwbwig b wwpkgubph Ynndhg nEjudupynn  wbwght
wmbnbumpmniuttpt  wnwyl] fungkih  dwpputg  owppmd  Eu: Opwgph
hpujubwugdwt pupwgpnid hwwnntl) nipwunpnipinit yhkwnp b npupddh jungkih fudpknh
Yuphpubpht:
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2.  zbUULUYUUL £FLUNUZNULUYUL L UNSPULUYUL XhUYE T

Upphlyh wplughtt Yuywbh Juonigdwd  bhhdbwlwbh  phuyuwbywbwlui b
unghwjwwl npuljui wqnkgnipmbubpbt
v Eyninghwytu wybkh widuwu b hntuwh Bukpghwgh dwnwjupupnd,
v unp wpwwnwwnbntph pugnid
v hwdwjuph pnigkh plyuyind:

Quyjwuh ohtwpwpnipjut pupwgpmd huwpwynp tu  pwywhywbwlui b
unghwjuljwt huljtp, npnbp Juptih b wjuqbgut) phtwpwpufub jwy wpuyuhiugh
wpnniupnud:

Ldwl nhuljkpl ki’

» Quyuuh shttwpupuljui wohtwnwtpubinh pipwgpnid hunpubwlui b
poruwjut wppuwuphh ypu wqpbkgnipmii:

» Zznnh pkpph okpuinh Juwunud:

»  Chuwpwpwlwi ni jugunuyht puthnuttpny wknuuph nt opowljuyph
wnnnnni:

»  Upnunnuwduypbph Juwunid b wbwunitubinh fwwwuphh pupwupnid:

»  Puwlpsnipjuip yuwnmdwnyny wthwiqunnnipmnit (wnunily, thnph, Swtwwywnphh
Juwpwpnd b wyb):

> Muundudywlmpuwyht wpdtputph Juwunid:

Opwgnh oppwbwjuubtpnid hpwlwtugduws ptwywhywbwlwi nt unghwjulub
twpubwlw ghwhwwnnidp gnyg | nnwhu, np twhiwghsdp Ynitkbu gusdp ptuywhyuwwljui
U unghwjulwl wqpbgnipymi, npp jupnn b Qubpodb), pugundl) Gud dbgdugdl)
Puwyuhywiwlui n1 unghuujut junwdupdut wwind tkpunyws thongunnidubinh
hpujuwtwugdudp:

Chuwpwpuwlul thnijh htwpwynp wqygnipnibbtpb ki

Lulmowpinf thnihnpuinipn: i

Stnuiph hwpptgdut wyluwwnwbputnh dudwiwl] nknh Yniukuw jwunywdnh ny
tulut  hnhnumpmt wuplwbudopyus  $ninndnpunughtt wwbkjabph  dwlkpbund:
NMwubkjubph vl hwtyws pbpph okpup Ythnpowphtih uwyhunwl udnyd jud hwwnntly
poiuwluinipjudp,  huyp htwpwynpnipnih juw wigpunupdubine wphught
Swnwquyptbtpp nhyh kphynnuwth $nnnynjinughs yul)ubp:

Gkhnwhwlml b pnivwlpul wphnuph
Quywh shttwpwpulub wohiwnwiptbph dudwbwl htwpwynp & hnnh wpwnwpht
otpunh Juwunid b jEuwpuqduquinipjub pwpnnuad:
Upphlyh  wpbught 394 Juywih hwdwp wwuonbudws  wwpuspnid
JEiuwpuqiuquimpniip sun wnpunhl b, hul] jujwih wwpwuspp sunn thopp (1.3 hw)’
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npyhtuqh  uwjt  kwlwb  wqpbgnipmit gnpsh wbnh pnuwfwinipjut Ypue
Chuwohiwwnwtpubph wjwpwnhg htnn wwpwspp §ytpwljuwiqudh nt pniuwluimpui
ynpniuwn sh (huh:

Ghunuwbwlwt wohwphhtt hwugué wutpywh Juuukpp inyuybu Yykpujutquyt
shttwipuwpuljut wphwwnwtpubptt wjwpuntinig htwn:

Znnh Epnghuw

Pnruwljuiinipjut Juwunwdp Jupnn b wnweowgul) hnnh tpnghw, husht Juyuwunbu
twh pudhbkpt n1 wbdphubpp:

Chuwpwpmpjub dudwtwl] hnnh okpup Jhwigh Juhwiwyutph b gputg Yphsuknph
hhuptph hwdwp, hyytu wb vywuwpuwi Smtwwwphp Gpljuytpny:

Juwhwbwlutph nt Yphsubph muy, hsytu twb Smbwwwphubph honh pipph okpunp
whwnp £ wwhniununpl) hwdwdwyh 22 junufupnippui 02.1.2017 phy 1404-U npnodudp
uwwhdwiws “Znnh phpph otpnh hwidwb tnpdbph npnodwp b hwidws pipph obkpunh
wuwhywbdwl nt oginugnpddwtp tkpuyugynny ywhwueutph™

Znpuyhl b opuyhl nkunipuiikp

Chuwpwpmpjut pupwgpnid hnnuyhtt mu opuyhtt (dwybkpbmpjuht b unnpbpypuw)
nkumiputtpp Jupnn bt wpunnydl) shtwpwpulut dkpttwttnhg b vwppuynpnidutiphg
wpuwhnuws Junbjwiyniphg, jnintphg, htyybu twb tkpybphg ot phthwlwt ymptphg:
Muwnh honh b opuyhtt nkuniputbph wnunnunnudp jubthubint hwdwp, shttwpwpului thngh
hwdwp dpulgty b juthuupgldwt thongunnmdubp:

Swbwwuphubpp §nitktwt gptwdh hwdwp twpunbuqus juyuwlh ptpdusp’
ujuqtgubint hwdwp opuyhtt ynrnwynidubpp b tkpsénidp hnnquyht obpnh Uke:

Cpowjw  dhpwjuyph wnununid  Jupnnp bh wnwowguly  ohthpuwwpulukpp
(nwmthnwpwlwb b utugh opkiwnutp, vywuwpluwt vwppwynpnidubp, shtwpwpulut
uniptph b puthnuubph ywhbunttp b wyb): Chtwpwpuut woiwnwbputnh wjwpinhg
htwn shtwpwpuwlwt fwdpupubpp whwnp E wywdnunwddtu b jwunowdwnp whwp L
JEpuuuquyp:

Lpnudwwnwlupupnid b gpuwhbnugnid

Chuwpwpnipjui hnynd nkjutthjuub b pdtnt gnipp juywhnyh shttwpupnipjut
Juyuwuent huduywnwupwb gpuph  wuypdwbwgph hhdwh Jpu: dbne gnipp
hwoywplynud k 25 (hinp dwipr/op:

Gubtnunpytu hudwyuwnwujuwt qniqupuiiibp, npnlp yhtnwugyku
shttwipwpnipinithg htwn:

Dhin b hknm ] punhnbbibp

Chuwpwpmpjut pupugpmd whun b hinni pwthntubph hpnn junwupnudp 4
uqkgyuh spewlju Uhowuyph wnnnntwb phuljpp: Ophliul, Junwbquidnp puthnuibkpp
duwgnppuyhtt jnin (punn 22 phwwyuwhywimput bwhwpuph 12.2006p. 25-N° 430-U
bhpuwdwuh ZwdbJuénid phipjws “Cunn Junubquynpnipjut puuwljupqus puthnutbph
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gutly”-h quuhs 5410020102033), twupwi {hgkiqujnpws pulkpnipnibikphtt wowpnidp
wtwnp Ewwhywinbkl dbinunuijut imupwkp dky:

Oquugnpsyués wbunnnbtpp  bwpupwt  (hghtiquynpjus pulbpnipniutitpht
wnwpnidp yhwnp £ ywuwhywidbl phinntuywn swsyyus nupuspnid

Cunhwinip  spttwpwpwlwt wnpp  whkwp E wbknuinpuh  Upphlh
hwdwjipuy inuputh Ynnihg hwmnljugdus wnpuyuyp:

Jwnkjuiynip
Junkjuiyniph ywhywidwh hwdwp yhunp Ehunjugdh hwnntl) mupusp: Swpuspp
wtwnp E niuktw pinntk hwppwl b wipunwhnupbph hwjupdwi hadwljunpg:

Ununily

Uojuwmnnwunbntipnid  wnunijh  poyjuwunpkih dwuwppuip 80 nf (A) b uwgh
ghipwquugkint  pgbhuypmd  wojuwwnnnubpp whkwnp b oquwgnpstt wthwunwlub
wunywwlwb vhongubp:

Puwjuduypbpph hwdwp wnunijh vwhdwituws dwljupgquyp ghipiuihtt dudbpp
hwdwp Juqunid £ 55 g (A), jud dntuyghtt dwjupnuljh ny wyty pub 3 nf (A) wybkjugnid:
Uju wwhwboubpp wwhwywubnt hwdwp shtwpwpujut wojpwwnwputpp whwnp b
hpuljuwugytu 09.00 thugh 17.00:

Onp npuily

Upphyh wplughtt 9 Juywuh shtwpwpnipjut ppwugpnid dpunjnpuwghtt onp
Junununngh hhdtwuinid thnpont wpnwubnnidutpny, hulj shtwpwpulwub nkjuuhuh
swhwgnpsuwi dwdwiul) jupwewbwi Junkhph wypuiw wpquuhpltp’ wgnuh, ssuph b
wbuwsth opuhnutp, whin dwutthlubp:

Uju wgqpbgnipniubpp  Yhtkt  jupdwnl, hull npubp tjwuqbgubint  hwdwp
wuppkpwpup Yhpuutugdh wmwpwsph opgut b mbputhfuyh nt wywnndbptuwkph
2updhsubnh Jupquptpoud:

Nuwndwlwl b pwlnipuyhl Jugplp

Upphyh wphughtt 9 uyuwith hwdwp twhwnbugus nmknuupnid sut gqundwljut
Jud Upwlnipuyhtt wmpdtp ukpuyugung quypbp:

Chuwpwpmpjut dudwiwl withwyn hpkph hwyntwpbpdwt phypmd wthpudtown
Jhpwnetk] “Nunwhwlut qunudnh pupugulupg™p, npp twpwnbund £ wtdhpuybu
nunupkgub] shtwpwpulwi wohwwnwputpp b nwkntjugul) 22 YSUU twwpupnipjui
NMuwuunipjul b dpwlnipuyghtt hnipwpdwutbph ywwhwywunipjub Jupsnipjuip, hwdwdugi
22 qnpédnn opkunpnipjutt hblnwqu gnpénnnipjniuttpp juquultpybnt hwdwp:

Unnnonyernil I wilnfinwbigniprni i

Chuwpwpwlut wrhmunwiputpnh pupwugpnid juwyuwjunnit whwnp b wnwelnpylh
U$Y-ubph wwhwbeubkpht npp thpunyws t ipuig phuywhywimfui m unghwjwlub
ninkgnygubpnud:
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Chuwpwpmpjui juwyuwjunnit whwnp b tbkppuh wonponipjut b widunwbgnipyut
Junwjupdwh hwdwlwpg wohwwnwlhgibph b wqpuljhp hwdwyiph ptwhsitph hudwp:

Upphy punuph $9 juywuth swhwgnpddwi plipwgpmud phwywhywbwluwb nt

unghuwujut wqnkgnipniuutp skt jupupmntuynid:

FPhuguwhwywinuluwl b unghuwywlwl hwpilnulwl gliuhunndwl huipykunipini i 20



LPUL UL - «Oh Phquyl UNLy 29 Nuydwinughp No ESF/CS/SP-2019/001

3.  ALUNUZTULUYUL Nk UNSRULUUUL YUNUJULUTL MLUL

22 «Gpowju Uhowuyph Ypuw wqpbkgnipjut guwhwndw b thnpdwptiinipjut dwuh»
(CUUQ®) 2014p.-h opkuph hwdwdwjl, gwblugws gqopénibbinipinit, npp Jupnn b
puguwuwlub wgpkgnipinit nitkuw oppwljw vhowduyph Ypw, whwp L Eupuplyh oppuljm
dhowuyph  Jpw  wqpbkgnipjutt  quwhwwndwt (CUUL) b phwywhyubwulub
thnpdwpbnipjui: Uhuyt thnpdwplnipjub ppuljut kgpujugnipjut wnjunipjut
nhypnid uwyn gnpéniibnipiniup Jupnn E hpuwiuwgyty:

dbpp uwdws opkuph hwdwduyh, gopéniubnipmitubpp guuwlwupgymd tu 3
Juwnbgnphwttph' U, £ 1 @: Uplughtt juywih hbn juwydws gnpéniubnipiniup tkpundws
E @ juuntgnphuygh dbe, tph yuyuih qpuntgpus nupwspp qpuntgunid k 40 hw b wbth
wnwpwdp (ZngJus 14, 6.14kw):

Upphlyh wplughtt 9 Juywuth Juenigdwt hwdwp twpwnbugnn  nwpuspp
qpunbgimu t 1.3 hw, husp Gowbwlmd k, np’ dpugph hwdwp sh wwhwioymd TUUS
hwpytwnynipnit b ppruywhywbwljut nt unghwjujut guwhwndwt yupunwnhp ywhwnp L
hpuilutiugdh ursgupuenth ynquhg:

Puwyuwhywiwljut m unghwjuljut twpbujut quuhwnmd  hpwlwbwugubihu
Jhpundt Bu twb 28-h “Fuuyubhywiwlub n1 unghwjuljut ulgpnipubpp” (2017p.),
husytu twl tpw 10 unwbinupunubkpp:

Puuyyuwhywiwlut nt unghwjulub jurwjupdub yiuip twppwunbtuynud L Spugph
twpiugddwil, shttwpwpnipyut b owhwgnpsdwt thnybkph hudwp b bwpwnbumd E
Uhongunmdkp.  spuqph  pluwwhywiwlubh m  unghuyulul  wqpkgnipmnibubpp
Jutijutint, tjuqtgubint jud thnpjuhwnnigbint hwdwnp:

Lwhuwugsuwt thnynud yhwnp | tjuqugnijith hwugyh junniguyundwt btyuwnwlng
hnntph Abnpphipdwt b Jhpuwptuljbgdutt wihpwdbynmpnitp, hyybu tub Juywih
wnuwpwsdphl Uninkgdut Swtwwywphbph hwdwnp hnnbph oguugnpénidp:

Lwhiwgdnn Juquuybpynipniiup whwup b niiktw punupwohtunipyut b juw hwuyg
shttwipwpnipyutt wuwupbqnd  bwpwgduwiht wouowwnwbpubph hwdwp twhuwgsdwt
1hgtuqhu:

Chuwpwpmpjui thnynd whwnp L juijudbt honuyjhtt b opuyghtt nkunipuubph
wnuununidp  Junbjwiynipbpny m puwninbpny, ohttwpwpuwlwi m Jhugunuyht
puthnuubtpny, onh wnunnunidp thnony, Ypwhuljyh wnudniyp:

Chuwpwpmpnithg htnn whkwp b Jhpuuiqudbt b twhitwlwt nbtuph pkpdtu
Juwudws pnjnp hnnuwnwpwspubipp:

Chuwpwpwlwb qnpépupugh dudwtwl wgqnuljhp hwdwjuph puwlhsutph pnnnputpp
hwyyh wntknt hwdwp whup k dowljyh pauupupduwi/hnjuhwnnigdwt dkjuwthq:

Chuwpupmpub juyupupmb yhnp Eobkiu’

»  Juyhunw) ohtwpupnipju ninpunid thghughw,
> ohtwpwpnipjub pnypunynipinid,
» ohtwpwpwlwi wnph b puthnuibph mknujuydwb poynynipmniie
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Cuwhwgnpéuwt thnynud Juywiip pwhwgnpénn b uyuwuwplnn juquulbpynipniip
(CUY) wtwnp b wphughtt Juhwbwlubph dwtpbup ywhwwuh thnnt, postwnph, dub
Yninwlnidutinhg, hsyku twb tjuqbgih juyuih nwupwuspnid thnont wnljuynipiniun:

Unpmniuwy 6-nud phpdws b ptwyuwbhywbtwluwt nt unghwjuut junwjupdwut
ujpuabip:
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Ungyniuwly 6. Flnyuwhwwinulwl b unghuywluml wgnbgnipiniip Jkpdng Apdbwlwl dhonguenidilph wyub

Zuwpunjnp NMuunuujuw- Ppuljuiugdut
Ubnuwgl kil Undt
wqnlgnipnih twglinn pgngumnulutn ttunnt Ynnud PovR dunlljtinn
Yuyuth hudwp pinnpk sph o surth Lu vl & Luihrugbuu
n n
wjwth hunlwp plunpl) wwpwsph tfuqugny swithbp utgai g ke wuwgduwb oy
Zuwpuwynphtiu oguiugnpst) gnynipini niikgnn Lu Lkpundws £ Lt thny
Swtwywphttpp, ykpuinpngl) npup twhiwgsdwt quh dbke
Yuiin b Ubpkuwbbkph tppep U i} Uk 5 i} -
Pnruwlut b whntulungh Ukpkluwlibph kppp dnunpuyh cu punuid & 2hlupo Chuwpwpnipjul thny
Swbwuywphubpny nnipju quh dbke
Jhunuuwlut
Uuhpwdbtonnipjut nhypnid tinp fwtwwywuphutph
wpjuwuphh ypu ‘Ukpunyws k phtiwpu-
twhiugddwt dwdwbul) pnpt) htwpwynphtiu jupd cu Chuwpwpnipjui thny
wqnlgnipinii pnipjul quh Ubke
wnwpuspubp
on1y) ) nwpwspny YEunuithubph wquun minuowpdp ‘Ukpunyws E phtiwpw-
cu Chuwpwpnipjut thny
pmipjul quh Uke
Chuwpwpwlwb Sudpwupp Junnigl) htwpwynphu Lkpundws k ohttwpw-
cu Chuwpupnipjul thny
syuwmubny wmbnh pniuwljuwiinipinip puipjul quh Uke
Zuwpunphu bjuqtgut) honh pkpph otipnh hinwgnudp - ‘Ukpungws k phttmpw- | Chuwpwpnipjui
shthpuwwpwlubkpnid pnipjut quh Ubke thny
znnh ppph okpunh Einjhgp , shtwpupuljut wyjpwwnwpubtph - Ubkpunyws E ohttwpw- | Ch. wpluwwnwiip-
2nnh kpngh wwpunhg htwnn pnipjwt quh by utinhg htwn
n nqhw
kAR Unwukgunn fwbtwywuphutph hwdwp hwljwukpnghnt - Lkpundws b ohtwpw- | Chuwpwpnipjul
Uhongunnidubph hpwlwbwgnid nnipjul quh dbke thn
Pugunt] hutjwé gpnitiinh yuwhbunmwynpnidp qunhpwth - Lkpundws b ohtwpw- | Chuwpwpnipjul
Jubigkphtu poipjub quh Uky thni
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wnwewgniup

i} 0 - b wugdwb
Zhupuninp Utinuwgunn dhgngupnidukp v Undtp prlljubiagilus
wqnlignipynih wwnnt Ynnd dudljwn
Udk u twnp h b1, wwhb b, Swdlk
degnlyuypl gportnnp hurfuph, wwhbwnunnpky, Subliy Ukpunyws k ohttwpw- | Chuwpupnipjul
hnnh ptipph 2kpuniny, Yuihul) wytignijuyght gpoitinh cu
nmipjub quh dke thny
wnwpwdpnidp
Uuqtgul] wdktwquugubph b ohtnbuthuygh - Chuwpwunpnipjul
oqurwgnpéniun thn
Ppuljutiwgut) pninp mpwuynpuught thongutnh b - Ukpundws E ohttwpw- | Chuwpwupnipju
uwppuynpnidutinh jubntwynp mkthjuljut vyguuwupynid pnipjut quh Ubke thn]
Chuwpwpwliwi b wpubuynpunwghtt theongubpp (qutw b - Chuwpwpnipjui
uyuuwplly phthpwwywpwljhg gnipu thny
Junbjwiyniptpp b pumiyniptpp) thwl nmwpwiubkpnd b - Ukpundws E ohttwpw- | Chuwpwupnipju
dwslh muly pnipjut quh Ubke thn]
8 (i} b yniphk bk, b wypa
Znnuyhti m pynn ghtwpupufjut ympbpp (ghutun, ujug b wyb) Uhpumud E phtupu- | Shinupupm ppu
opuht wuwhb) hul nmupubkpnud, gpuitg mupwsnidhg ntuuhbynt cu
pnipjut quh Ubke thn]
nhuniputiiph hudwp
wnunnunnid Uspuwwnnnukiphtt ntuniguinl] hwdwywinwuhiut ‘Ukpwnqws k ohttwpw-
Chuwpwpnipjui b
uwthinwpuwlwb juunuubpp ¢4, U4, QY | poipjut b pwhwgnps-
owhwgnpddwt thny
dwt quh Ukg
Upwgq wpdwquipk] wpnwhnupbpht, nunupkgub) nppuup b - ‘Utkpwnyws k phttwpw- | Chutwpwpnipjul
htpwguk] wnunnunydws hnnp npybu Juuwbquynp puthnt nnipjul qguh Ubke thni
Chuwpupnipjut wjwupnhg wudhpwuy tu htnn - Lkpundws k ohtwpw- | Chuwpimwnwtp-
Jhpulwbqub] pojnp Jowudws mupuspubpn pmpjut quh Ubke utiphg htiinn
Ity uuk Ul twguk htwnl
Ghugunuyht b wipnblibpp 11}11T2u111u1an ppufuibmglity puwn hanlyug Lkpundws k ohttwpw-
upuqpnitipibph (i) Yuhal)/ujwuqtgt] puthnubph cu Chuwpwpnipjui thny
wpununpuljui pmipjut quh Ubke
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Zhupuninp Utinuwgunn dhgngupnidukp v Undtp prlljubiagilus
wqnlignipynih wwnnt Ynnd dudljwn
puthnuubtpny (i) puthnuttpt wnwtduwgut) b JEkpwoquuugnpsdty
wnunnunnid (iii) puthnuutpp Juwuwqbpsty b hknwuguby
(iv) yEkpuyuwinpuunt] wphtwnwlhgubpht
FPnjnp Juutiquynp puthntiubpp wwht) juqdulbpyyus Lkpundws k ohttwpw-
cu Chuwpwpnipjut thny
wuwhbunbbpnd nuipjub quh dke
Pnjnp mbkuwh pwthntubpp hwdwpl; b mbnuthnjuly Lkpundws k ohttwpw-
Chuwpwpnipjui b
hudwdwju puthnuttph nknuppdut hwdwp twwybu c4u, U4 pnipjubl b pwhwgnps- h ufus th
whw wl thnt
Jupwd wudwtwgpkph dwt quh Ukg 2 @ L
. ‘Ukpunyws k phtiwpu-
Ushuwwnwljhgutinh hwdwp juquuljtpy b ntunignid Chuwpupnipjui b
t4, U4, Q| pmipjul b pwhwqnns-
puwthnuiubph htin Jupytnt nupnnipjudp owhwgnpddwt thnyy
dwit quh Ubkg
Lkpundws k ohttwpw-
NMuydwbwghp Yuphk] dhuwjt puthnuubph JEpudowljdu Chuwpupnipjui b
¢4, Uu puipjut b owhwgnps-
huwjuunwgpyué puytpnipmiutubph htn owhwgnpdudwt thnyg
dwt quh Ukg
Lkpundws k ohttwpw-
Lhupdtp junwyupl] nputuynpuwght thongubphp Chuwpwpnipjui b
¢4, Uu puipjut b owhwgnps-
tpplukinipiniun owhwgnpdudwt thnyy
dwt qh Ukg
Uk 5 (i} -
Ununiyh Phntwwnup thnjuunpudhongubph tpplbklnipniul o4 Uy pumilﬁ b ih mm; Chuwpupnipjui b
, nipjw whw -
wqnlignipinit | hpwwbwght) thwyh gipiwyht dudbpht PRP] 2 4 owhwgnpdudwt thnyy
dwt quh Ubkg
Zuwpuwynpnipjut gy pkpnid oguuugnpst) gusdp dwjuyghe Lkpundws k ohttwpw-
cu Chuwpupnipjul thny
dbjuwthjujwt vwppuynpnidutp ud jupugnighsubp puipjul quh dke
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Zhupuninp Utinuwgunn dhgngupnidukp v Undtp prlljubiagilus
wqnlignipynih wwnnt Ynnd dudljwn
bPpuljutimgut] sghttwpupwlub nkjuuhugh b wy
Ukpunqws k ohtiwpu-
npuwbuynpuughtt Uhongutiph mnbkjuthjuljut jutnwynp cu Chuwpwpnipjul thny
nmipjub quh dke
uyuuwplnid
Ununiyh dwluwpnulp 80 nf (U)-hg wybh (hubnt nhypnid ‘Lwhiwggnipwgunn
Chuwpupnipjui b
wpjumnujhgutphtt wmyywhnyb] uwonywtwlui vhongutnny ¢4, Uu upwtkp: 800 UUL b oty th
whw wl thnt
b wynp Juypbpnud mbnnpk twpjuwggnipwlju bpwutkp nnjup 2 an L
Puwjuuyppnud wywhnyt] vwhdwubjh poyjuwnpkh oy UY Chuwpupnipjui b
wnunijh dwupnulp (< 55 dB (A) ’ owhwgnpddwt thnyy
Unuywhwpnyg gnpénnnipmniuttph JEpupkpyu) twpionpnp o4 UY Chuwpwpnipjui b
wnbntlwugul) ptwlhsubnht ’ owhwgnpsdwt thny
Iuntuwtht] mpuuynpuuwghtt dhongutiph wytnpy o4 UY Chuwpupnipjui b
Epplbynipiniiuhg ’ owhwgnpsdwt thnyy
Utipkuwtbpp b ohttwpuwpulwi vwppuwynpnidubpp wuhby - ‘Ukpwnyws £ phttwpw- | Shtwpwpnipjut
uwppht Jhdwlnid pmipjut quh Uke thnih plpwgpnid
Lkpundws £
Umniptph mnuihnpudw dudwbwl pinbtwnwptph hudwp
Onh cu ohttwipwpnipjut quh Chuwpwpnipjul thny
wwwhnyt] puthph swusly
wnunnunnid ko
Chuwpwuplub wohtwnwpubph dudwbwl wuppbpupwn ‘Ukpunyws k phtiwpu-
cu Chuwpuwpnipjul thny
onti ohthpuwwpwljt nt Lwtwywphutpp pmipjul quh dke
Chuwpupnipjui b
Chuhpuwwpulnid wipgh ) puthnubph pugonju wypnudp t4u, Ut - owhwgnpsdw
thnbp
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Zhupuninp Utinuwgunn dhgngupnidukp v Undtp prlljubiagilus
wqnlignipynih wwnnt Ynnd dudljwn
Lkpundws k ohttwpw-
dhpuyuinpuunt] nkuthjulwb theongubpp uyyuuwplng U, U4, PG | prupyul b pwhugnps- Chuwpwpnipjuu b
wpjuwnnnubkpht s qu by owhwgnpdudwt thny
Quyuih nknuipp hwdwdwjukgul) 22 4UU
Nuundwljut b | twjiwpupmpyut Mundnipjut b Upuljnyph vu - Lwuwugsuwt thnyy
Upwlnipuhe hnipwpdwtibph ywhywinipjwh gnpsujunipjut
Juyptph Nuinwhwlwh gunwsnih dwuht widhowwu nkntjugul) 22
htwpwynp YQUU twjuwpupnipjui Muwwndnipjui b Uswuljnyph cu - Chuwpwpnipjui thny
nhuljkpp hntywpdwuttiph ywhywinipjub gnpéwljwnipuin
Uspumwnwljhgubiphtt swinpugtt] unwhwlwt gquunusnih
cu - Chuwpwpnipjul thny
nhypnud ppuljwiiugynn gnpédpupwgubkphts
Ukpwnquws k ohttwpw-
Swujuyunt] shttwpwpuljutt hpwwwpulp cu Chuwpwpnipjul thny
nmpjut quh dbke
Zultj/mpghit) Ynnuuwyh duppjuig dntnpp pshtthpuwyupuly cu - Chuwpwpnipjui thny
Uk & Eoht -
Uphuwnngtph ‘;muillzcéuldpp Jupipnid  wbnunpl] twuwggniowgung cu pumliulil EE wpw Shtwpupnypyul g
on q |wttbp potpjuitt gih Uby
nonipju
wphuwumutiph NMuppbpwpup uwnnigl] vwppuwynpmidubpp  pupdpwljupg cu Ubkpunws k phtiwpu- Chuwpwpnipuh thny
winfnmqnipy | 2w bgutph Uhengnd pnipjuit guip Uty
winhuljpp Yubntwynp Jhpyny hpuljubught) dipbiu-dkuwihqiitph - Ukpunywsd b phliwpw- T E————
wijunwbgnipju uinnignidubp pmpjut quh Ubke
Uwwhnyb] vwthnwpuwlut guydwuttp b Ubpumusd b ot ‘Luwifupwl phtimpu-
hudwywinwupwt pubwlnipjut vwithnwpuluwh cu 4 qluh W puljul wpiwwnwp-
nipjw
hwpdwpmipinibbp PRTPIEEA ? ukpp
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Zbwpunp Ukfglnn uhgngunnifiikp wwnwujuw Updtp puljubugdw
wqnlignipynih wwnnt Ynnd dudljwn
Ushuwwnnnukinhta wwwhnyl]  wppuwnwph hwdwn Lwupwla
wihpwdton dhgngubpny (wpunmwhwgniuwn, Ynohly, qihuwny, cu 1000 GUL gnjup 2httwpupului
wljuwbowluy, 2usunhdul b wyh) whnwnwipbipp
Lkpundws Lutfuput
Ubhwpdbonnipjut nhypnid wojuwwnnnubphtt npudwnply
cu ohttwpwpnipjut quh | ohttwpwpului
Jugupuitbp juid uinbnst) ohtwpwpulub Ludpupubp
ubg wphnwnwipikpp
Guquultpyt] wowehtt pnidoqunipjut b whfunwbqnipjut 4 hQ Utpunyuwsd k phiwpw- | Chtwpupm pjub
nuuppwugitp wojuwwnulhgubph hudwnp ’ pmipjul quh Uke thnih plpwgpnid
‘Lwjuput
Chuwpupmpjul nknudwubpp b mputuynpuught Lkpundws k ohttwpw-
cu shttwpwpuyut
Uhgngutpp wywhnt) ntnupyntpny b jpuldwphsubpm] poipjut qup Uk
wphnwnwippp
Uwwhnyt] uwnwhwpubph nkypnid Juwudus Lkpundws b ohtwpu-
cu Chuwpwpnipjul thny
wpjumnnnubph mknuwthnpmdp hhywinuing pmipjul quh dbke
Updwtwgnpl) wonwmnwipwjht nhdhuh ppwpuinnidkpg, ‘Ukpunyws £ ohtiwpw-
cu Chuwpupnipjul thny
husytu twl pninp Ypupttpp b wyunwhwpubpp nnipjul quh Ubke
Lwpupwilt ghtwpupuwljut wptwwnwbpubnh dkuwplp,
Zwupnipjutp
< unbintjugut) hwipnipjuip twpwnbuynn oshttwpuwpuui cu 100 UU'L gnjup Chuwpwpnipjui thny
TSR gnpéniubknipjut dwuht
wtthwutiquinnipy
Stnunnk) twpjuwqgniowljut wpwtkp hhdtufw
niuubkp b Chuwpupnipjui b
Suwtwyuphttpnh mbuwibh mbinkpnud b phwjuuypbpht cu 800 UU'L nnjup
Juwbgqubkp owhwgnpsdwt thny
Unwn qunniynn shthpuywpulubph Unwn
Lutjupurt
Puulsnipjui Chuwpwpwliwb wopunwupttph YEpwpbpu) swinigly
cu 300 UUL gnjup ohttwpwpului
Jpw wqnujhp hwdwjupubph ptwlsnipjut
wphnwnwipiipp
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Zbwpunp Ukfglnn uhgngunnifiikp wwnwujuw Updtp puljubugdw
wqnlignipynih wwnnt Ynnd dudljwn
unghuwjuljut Uwhdwbwhwljb dniinpujhtt Swbwuyuphiibph junnignudp
‘Ukpunduws k ohtiwpu-
wqpbtgnipnil ujuqtgubint hwdwp gniquunbtntulut tywtwlniput cu Chuwpwpnipjul thny
nmipjut quh dbke
hnntphtt hwugynn Juwup
u i} ok uniuk
Zuwpwynphtu oqunwugnnsdty gnynipnit niikgnn - i Shirwpupm pput iy
Swtwyyuphubpp
‘Uuqtgub) hnnh ptpph okpnh Juwutitpp cu - Chuwpwnpnipjul thnyg
Upuutnulhgiily Chuwpupmpjut hwdwp wohtwnnnubp pugniubkihu - i Chirupupntpyut
ph Ypuw wnwetwhbppnipniup nw) wknh phwljsnipyubn
unghwpuljwh Ushuwnuljhgubp pugniubihu b wppwnmwgupdbp
wqnbgnipinil cu - Chtwpwpnipjub thoy
=gt uwhdwibiphu pugunt] pnwpwljwinipniup
Uplught Upluyht Juhwtwlutph dwljiptup thnony b pnstwunpny
wwbibqabph wnunnykhu Juiw) hnunn epny’ juntuwdbyny pugpughs cnu - Cwhwgnpéuwl thnyy
dwlybphuttph uniphnh Yhpwnnidhg
s bl wplwght quhwiwluk Up nidk i}
wnunnunnid wgwuntk] wpluwghtt juhwbwlubph (Jugnudp nidbn wpbp oY i Suhwgnpdifu
thnony, dudwtul, sytwubint hwdwp dwljbpbuttpp
prstunpny, Juwhwbwlutpp postwunph dbwgnpnutnhg (Juiunt hudwp
dgmim] oquugnnpét] wyulhttiph dwppdw hwdwp cnu - Cuhwgnnpduwt thniy
twpwnbudws Jud wynhnjuyhtt hhupny hknnijutp
Quyjutth mupwspnid thnont dwjupnuljp uvwhdwbwghe
thnyjuwnphih wpdtipp ghpuquigk)nt ywpwquynud, cuu - Cwhwgnpédwi thny
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Zbwpunp Ukfglnn uhgngunnifiikp wwnwujuw Updtp puljubugdw
wqnlignipynih wwnnt Ynnd dudljwn
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Quhwuljutph dpuyhg djut huwuwn pkpnp dwpptint hwdwp ——— Suhuignpdifu iy
oquiwgnnst) hwwnntl thwhniy pnqutwlny odupphte
hwtwluk huyintdwus uubph ks uk
uhwliulyph Jpw hupnt]us puhnbitph b nnpltnp - gt iy
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Grid-Connected System: Simulation parameters

Horizon
Near Shadings

Bifacial system

Free Horizon
Mutual shadings of sheds
Model

, unlimited sheds 2D Calculation

Project : 495
Geographical Site Art’ik Country Armenia
Situation Latitude 40.63° N Longitude 43.97°E
Time defined as Legal Time Time zone UT+4 Altitude 1759 m
Albedo 0.20
Meteo data: Art’ik Artik AREV - Synthetic
Simulation variant : New simulation variant
Simulation date 27/10/20 20h20
Simulation parameters System type Unlimited sheds
Collector Plane Orientation Tilt 30° Azimuth 0°
Sheds configuration Nb. of sheds 14 Unlimited sheds
Sheds spacing 10.2m Collector width  4.38 m
Inactive band Top 0.02m Bottom 0.02m
Shading limit angle Limit profile angle 19.0° Ground Cov. Ratio (GCR) 42.9%
Models used Transposition Perez Diffuse Perez, Meteonorm
Circumsolar separate

Sheds spacing 10.20 m Sheds width 4.42 m
Limit profile angle 19.1° GCR 433 %
Ground albedo 0.35 Height above ground 1.20 m
Module bifaciality factor 69 % Rear shading factor 5.0 %
Module transparency 0.0 % Rear mismatch loss 10.0 %
User's needs : Unlimited load (grid)
PV Array Characteristics
PV module Si-mono Model TSM-DEG18MC-20-(1l)-495-Bifacial
Original PVsyst database Manufacturer  Trina Solar
Number of PV modules In series 18 modules In parallel 80 strings
Total number of PV modules nb. modules 1440 Unit Nom. Power 495 Wp
Array global power Nominal (STC) 713 kWp At operating cond. 660 kWp (50°C)
Array operating characteristics (50°C) Umpp 680V Impp 970A
Total area Module area 3471 m?
Inverter Model GW60KBF-MT
Original PVsyst database Manufacturer Goodwe
Characteristics Unit Nom. Power 60.0 kWac Oper. Voltage 200-1000 V
Max. power (=>30°C) 66.0 kWac
Inverter pack Total power 600 kWac Pnom ratio 1.19
Nb. of inverters 40 * MPPT 25%
Total Total power 600 kWac Pnom ratio 1.19
PV Array loss factors
Thermal Loss factor Uc (const) 20.0 W/mK Uv (wind) 0.0 W/m*K / m/s
Wiring Ohmic Loss Global array res. 4.6 me Loss Fraction 0.6 % at STC
Module Quality Loss Loss Fraction -0.8 %
Module mismatch losses Loss Fraction 2.0 % at MPP
Strings Mismatch loss L oss Fraction 010 %
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PVSYST 7.0.15 27/10/20 Page 2/5
Grid-Connected System: Simulation parameters
Incidence effect (IAM): Fresnel AR coating, n(glass)=1.526, n(AR)=1.290
0° 30° 50° 60° 70° 75° 80° 85° 90°
1.000 0.999 0.987 0.962 0.892 0.816 0.681 0.440 0.000
System loss factors
AC wire loss inverter to transfo Inverter voltage 400 Vac tri
Wires: 3x 700 mm? 12m Loss Fraction 0.1 % at STC

MV transfo Grid Voltage 10 kV
One MV transfo
Operating losses at STC Iron loss (24/24 Connexion) 0.70 kW Loss Fraction 0.1 % at STC

Copper (resistive) loss 3 x 2.27 me « Loss Fraction 1.0 % at STC
MV line up to Injection MV Voltage 10 kV

Wires: 3 x 25 mm? 400 m Loss Fraction 0.21 % at STC
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User's needs

Unlimited load (grid)

PVSYST 7.0.15 27/10/20 Page 3/5
Grid-Connected System: Main results

Project : 495

Simulation variant : New simulation variant

Main system parameters System type Unlimited sheds

PV Field Orientation Sheds disposition, tilt 30° azimuth 0Q°

PV modules Model TSM-DEG18MC-20-(I1)-495-Bifacial 495 Wp

PV Array Nb. of modules 1440 Pnom total 713 kWp

Inverter Model GW60KBF-MT Pnom 60.0 kW ac

Inverter pack Nb. of units  10.0 Pnom total 600 kW ac

Main simulation results
System Production

Produced Energy
Performance Ratio PR

1334 MWhlyear
93.49 %

Specific prod.

1872 kWh/kWplyear

Normalized productions (per installed kWp):

Nominal power 713 kWp

Performance Ratio PR

8 T T T T

Yf: Produced useful

[kWh/kWp/day]

Energy

Normalized

Feb  Mar

Jan

Apr

Lc: Collection Loss (PV-array losse:
Ls: System Loss (inverter, ..

May

Jun

A7 kW

Aug Sep

.19 kWh/kWp/day

h/kWp/day -

h/kWp/day

Oct Nov  Dec

Performance Ratio PR
[ T T T T

Jan

Feb

New simulation variant

Balances and main results

Apr

May

Jul Aug

Sep

Oct

GlobHor DiffHor T_Amb GlobInc GlobEff EArray E_Grid PR
kWh/m2 kWh/m2 °C kWh/m?2 kWh/m?2 MWh MWh ratio
January 71.3 37.20 -7.40 111.7 107.4 81.8 78.9 0.991
February 98.6 43.50 -6.10 139.0 134.9 100.7 97.1 0.980
March 130.2 58.90 -1.30 157.4 151.6 111.2 107.2 0.956
April 165.0 69.00 5.80 178.4 171.3 124.7 120.4 0.947
May 201.5 74.40 10.90 198.0 190.0 135.9 131.2 0.930
June 219.0 69.00 14.40 206.2 198.3 140.6 135.7 0.923
July 223.2 68.20 18.20 216.0 208.1 145.4 140.4 0.912
August 201.5 62.00 18.10 214.3 206.6 141.5 136.5 0.893
September 156.0 48.00 14.40 188.9 182.5 125.6 1211 0.899
October 111.6 43.40 8.20 156.1 151.0 108.1 104.4 0.938
November 84.0 33.00 2.00 135.4 130.9 95.4 92.1 0.954
December 62.0 31.00 -4.40 101.0 96.4 72.1 69.5 0.965
Year 1723.9 637.60 6.13 2002.4 1929.1 1382.9 1334.4 0.935
Legends: GlobHor Global horizontal irradiation GlobEff Effective Global, corr. for IAM and shadings
DiffHor Horizontal diffuse irradiation EArray Effective energy at the output of the array
T_Amb T amb. E_Grid Energy injected into grid
GlobInc Global incident in coll. plane PR Performance Ratio
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Grid-Connected System: Special graphs

- © Values from 01/01 to 31/12
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Project : 495
Simulation variant : New simulation variant
Main system parameters System type Unlimited sheds
PV Field Orientation Sheds disposition, tilt 30° azimuth  0°
PV modules Model TSM-DEG18MC-20-(I1)-495-Bifacial 495 Wp
PV Array Nb. of modules 1440 Pnom total 713 kWp
Inverter Model GW60KBF-MT Pnom 60.0 kW ac
Inverter pack Nb. of units  10.0 Pnom total 600 kW ac
User's needs Unlimited load (grid)
Daily Input/Output diagram
6000 I | 1 |
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User's needs

Unlimited load (grid)

PVSYST 7.0.15 27/10/20
Grid-Connected System: Loss diagram

Project : 495

Simulation variant : New simulation variant

Main system parameters System type Unlimited sheds

PV Field Orientation Sheds disposition, tilt 30° azimuth  0°

PV modules Model TSM-DEG18MC-20-(I1)-495-Bifacial 495 Wp

PV Array Nb. of modules 1440 Pnom total 713 kWp

Inverter Model GW60KBF-MT Pnom 60.0 kW ac

Inverter pack Nb. of units  10.0 Pnom total 600 kW ac

Loss diagram over the whole year

1724 KWh/m?
+16.2%

-2.10%

-2.08%
+0.51%

-73.19%

A+7.53%
IH+0.51%

N -5.00%

1929 kWh/m?* 3471 m? coll.

efficiency at STC = 20.85%

1493 MWh
-0.43%

-4.00%
+0.75%

-2.10%
-0.94%
-0.45%
1388 MWh
-2.19%
-0.36%
50.00%
~0.00%
90.00%
~0.00%
~0.00%

1352 MWh

~-0.09%
N-1.11%
-0.14%

1334 MWh

—

Global incident on ground
876 kWh/m?2 on 8009 m?

Global horizontal irradiation
Global incident in coll. plane

Near Shadings: irradiance loss

IAM factor on global
Ground reflection on front side

Bifacial

-65.00%
Ground reflection loss

View Factor for rear side

Sky diffuse on the rear side
Beam effective on the rear side

Shadings loss on rear side

10.09% Global Irradiance on rear side (195 kWh/m?

Effective irradiation on collectors
PV conversion, Bifaciality factor = 0.69

Array nominal energy (at STC effic.)
PV loss due to irradiance level

PV loss due to temperature

Module quality loss

Mismatch loss, modules and strings
Mismatch for back irradiance

Ohmic wiring loss

Array virtual energy at MPP

Inverter Loss during operation (efficiency)

Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption

Available Energy at Inverter Output

AC ohmic loss

Medium voltage transfo loss
MV line ohmic loss

Energy injected into grid
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hupjuplubph Jepuptpyun

vvvvvvvvvvvvvvvvv

Bplwt 2020

1. CurZ0uNRC SENBUNhE3NPULLEN UUULUTELLE D 2UCHUruh 4E6rURGM83UL

1. Zwogunlp hpwljwiugyt) Lira-SAPR 2015 hwojwpluyghtt hwdwljwpgh dhongni:

Ppujutwgyt) E junnygh nmupuwswjut hwyqupl yEpnhlju) unwnhply pintdwsputph b
pwiunt 2 mnnnipniiny wqpbkgnipjut mwl pduyht b munwjht ninnnipnibubpny:

2. Zupqupuyhtt ujukdwymd pojnp inp (wdkgynn) fEdknubpp niakt hbnbyjw) punipwugptpp’
- Owlip phwntt® 25004q/d 3 Swjwjuyhti Yonny

- Phunintth nuup pun ubndwl B20

- Pundnt wpuqnipyul mdp 354q/u:

- Qi swdlh puop 90/



- Phuntih ulqpiwljwi wpwaquljuint pjul Unyniyp E=2750000 n/d 2
3. Ftintjubdpubkp

Chuph hupyuplp Junwpyby b hlnbyuy phpbudnpmuditpny

Phntwynpnid 1 - Ypnn hntiunpnijghwtbph ubkthwuljub pup
Pintwynpnid 2 - Fudwbwljuwynp jupdwnb pinudwusdp /djut pinuusp/,
Phntwynpnid 3 - Fudwbwlwynp jupdwinlb pintdwsdp /pudnt pintdwusdp Y ninnnippudy/,
Ptpuwynpnid 4 - Fudwbwlwynp jupdwnl pintusp /pudnt pintdwusp X nupnnippudyp/,
/5. Zuoyunplnmu oqunugnnpdyty ku gnpéwljhgutp 228U II - 6.02 - 2006 “Utjudwljuyniiy
ohtwpupnipimt” tinpdwnpyhg*
- uljuuhly gnunh - 2 (a=300 ud/Jpl2 )
- gpnitnh Jupgp - 11

UUULUTELLP 2UCYUNrYUShL UNBUT

o o © O




2UT4Uryb UrQuuuernke3Nery

Anidwpuyhtt wgnbgnmpniuttinp hwodupluyhtt ujubduygh Jpu w.

Phntiwynpnid 1 PX=6.50521e-019 PY=-2.40693e-017 PZ=4.02418 PUX=-4.96022e-018
PUY=-1.52846e-018 PUZ=1.73077e-019

Pnuunjnpmid 2 PX=0 PY=-4.09395e-016 PZ=5.86705 PUX=-9.12898e-017 PUY=4.65498e-
018 PUZ=2.56024e-018

Phntiwynpnid 3 PX=0 PY=2.11866 PZ=-1.98626e-016 PUX=1.95427e-017 PUY=-2.99248e-
018 PUZ--1.64587e-018

Ptntiwynpmid 4 PX=2.11866 PY=0 PZ=0 PUX=0 PUY=0 PUZ=0

ZbURECP UUrtLuINrnkU
Zpdptipmu wdputth gmuwpught dwljkpbup (ud 2)

KOHCTPYHPO!
Pacger no PCY (TCH 102-00%)
=)

Tomas nomoit apxatypst AS1 .

Bqpuhwbgnid

buyyytu tplinwd | nphwugpuiddughly, wnwy Ejugniytt ywhwtigynn vwltptup hhuptph dke
4,40 ud? L, niunh wnunwplynid £ oquumagnpsty 4 hwwn @12 A500C nuuh widpul,

Uhdjutig vhugywé A240 nuiuh witinipubpny



Untunpnijghwibpoid pudnt wqpbghipiniiubphg /X b Y/ ninnmpinibubpny
dUbnunuljub jnuunpnijghwubph nnutnjuntpeinihitinh nhugpuddu

Y nuynnipjni pudnt pnudusp

[ |
-3.48 -3.04 -2.61 -2

Sarpywenme 3
Mosauxa nepexemerit 1o Y(G)

o — @ @

IL I
17 -174 -13 -0.87 -0.435 -0.0348 0

Sarpyemue 4
Mosairka nepevement 1o X(G)
o —————




Lundn1 wqnkgnipiniuhg Yntunpniljghuyh wnw]tjugnyt mkquhnjnipintp X
ninnipjudp Juqul E1.15 4, Y mynmpjudp uqdb) E3.48 ud,

Untuwnpnijghwkpnid djut pinijwudph wqnkgnipiniihg dknunujui
ntunpniyghwmubph ntnuhnjunipeniuitinh ghugpuddu Z mynmpjudp

|
157 137 -11.7 .

e 1l Il I I ]
78 182 -5.87 EL -1.96 -0.00468 0.00468 0.469

Sarpysenne 2
Mosaitka nepesemert no Z(G)
o —— / @ @ @ /

Qqquit pintjwsph wqntgmpiniuhg Yntunpnijghugh wpwybjugnyb nknuhnjunipiniup
Z nunnipjudp Yuqub £ 15.7 Ud



Uhunwunuljub jntuwnpnighwittph woltwnwipuyht phwgpuddwkpp puwn
wdpnipjut b nwknuyght juyniimpjui hwoduplutph

U.l.[EELL&]uﬂl hulzﬂ mBH

26 4 254 36.

|
2 326 o4

BapuanT KoRCTpYHposamuA Bapuart 1

yipos
Pacuer no PCY (CHil 11-23-81%) @ @ @
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Bapuant xorcTpyuposama Bapuast |

Pacuer mo PCY (CEal1 11:23-81°) @ @ @
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Bqpuwhwugnid

‘Lwjuwgduyghtt ypndhjubpnid wpwybjugnyt ninnubtpp juqut] Ea94 1 92,7,
htntwpwp Yntunpniljghwubpp puupupmd i pun wdpnipjub b juyniumpyut



MpoekT 1

OneKkTpoHHas noyta

DIALuUX

Onepatop Pargev Muradan
TenedoH +37455592847

dakc

pargevmuradyan@gmail.com

26.11.2020

VARTON V1-S1-00496-40L30-6603040 / [TacnopT cBeTUNIbHUKA

MN306pakeHne cBETUINBHMKOB AaeTcsl B (OUPMEHHOM
KaTanore.

Knaccudpmkaums ceetunbHukos no CIE: 100
CIE Flux Code: 38 74 97 100 100

MecTo Bbixoaga cBeTa 1:

105°

90°

75°

60°

45°

30°

152

300

400

500

0°

15°

105°

90°

75°

60°

45°

30°

cd/kim

€0'- €180 ——C90'-' €270

M= 100%

MN3-3a OTCYTCTBUA CBOWCTB cuMmMeTpumn and aTomy
CBETUJIbHUKY HEBO3MOXHO npeacrtaBrieHne Tabnuupl
UGR.

il

CtopoHa 1



DIALux

26.11.2020

Onepatop Pargev Muradan
Tenedon +37455592847
dakc
3nekTpoHHas novta pargevmuradyan@gmail.com

Ynuua 1/ [JaHHbIe KOMMOHOBKM

Mpodunb goporun

MNpoeaxas yacTb 1 (lWupwnHa: 2.500 m, Yucno nonoc aswxeHus: 2, MNMokpeitue: R3, q0: 0.070)

KoadpbdpuumeHT akcnnyatauuu: 0.80

CprKTypbl CBeTUIIbHUKOB

= =]
L L L | -0-65 m i.‘_..i

0.00 30.00 m (2)
CBeTUNbHUK: VARTON V1-S1-00496-40L30-6603040
CeeTtoBon noTok (CBeTunbHuK): 4035 Im Haunbonblune 3Ha4eHns cunbl cBeTa
CseToBoit NoTok (Mamnbi): 4050 Im npm 57;80: 488 Cg;i:m

. npu 80°: cd/kim
MowHocTb CBe'I.'VIJ'Ile/IKOB. 30.0 Wv npu 90 0.74 cd/kim
PacnonoxeHve: C OAHOWN CTOPOHbI BHN3Y B BO Bcex HanpaBneHusx, koTopble 06pa3ytoT ykasaHHbI yron ¢
PaccTtosiHue Mexnay mavtamu: 30.000 m HVDKHEN BepTHKasbio B MHCTaNIMpPOBaHHbIX U FOTOBbIX kK paboTe
MoHTaxHas BbicoTa (1): 8.000 m CBETUIbHUKAX.
BbiCOTa CBETOBbIX TOYEK: 7.900 m (K3vu'|a ceeTa He Bbile 90°.
i ) OMMOHOBKa OTBEYaET KIaccy cunbl cBeTa

Bbinet (2): . 0.6050 m Ga.
HaknoH koHconn (3): 0.0 KoMnoHoBKa oTBeYaeT Krnaccy MHaekca
OnvHa koHconu (4): 0.000 m ocnennexus D.6.

il

CtopoHa 2
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26.11.2020

Onepatop Pargev Muradan
Tenedon +37455592847
dakc
3nekTpoHHas novta pargevmuradyan@gmail.com

Ynuua 1/ CBeTOTEXHUYECKUE pe3yibTaTtbl

S ® 250 m
—>
0.00
0.00 30.00 m
KoadpbpuumeHT akcnnyatauuu: 0.80 MacwTab 1:258
Cnuncok KputepmanbHbIX nonen
1  KputepuanbHoe none lNpoe3xas 4YacTb 1
Onuna: 30.000 m, WnpwuHa: 2.500 m
Pactp: 10 x 6 Toukn
YyacTBytoLme anemeHTbl goporu: Npoesxas yacTb 1.
MokpbiTne: R3, q0: 0.070
BbiOpaHHbIN knacc oceelleHHocTn: MEG (Bce gpoTomeTpuyeckne ycrnous COOMoaeHbI.)
Lp [cd/m?] uo U TI[%] SR
dakTnyeckme pacyeTHble 3HAaYEHUS: 0.51 0.70 0.72 6 0.92
dakTnyeckme 3Ha4YeHNs CornacHo Knaccy: =20.30 20.35 =20.40 <15 /
BbinosHsieTcs/He BbINONHAETCS: v v v v v

il
CtopoHa 3




DIALux

26.11.2020

Onepatop Pargev Muradan
Tenedon +37455592847
dakc
3nekTpoHHas novta pargevmuradyan@gmail.com

Ynuua 1/ 3D - BU3yanusauyus

il
CtopoHa 4




DIALux

26.11.2020

Onepatop Pargev Muradan
Tenedon +37455592847
dakc
3nekTpoHHas novta pargevmuradyan@gmail.com

Ynuua 1/ DMKTUBHbIE LBeTa - BU3yanusauus

B BN ___I

0 6.25 12.50 18.75 25 31.25 37.50 43.75 50 Ix

il
CtopoHa 5




DIALuUX

26.11.2020

Onepatop Pargev Muradan
Tenedon +37455592847
dakc
3nekTpoHHas novta pargevmuradyan@gmail.com

Ynuua 1/ KputepnanoHoe none Mpoesxas 4acts 1/ O630p pe3ynbTaTtoB

S 250 m
—>
0.00
0.00 30.00 m
KoadpbpuumeHT akcnnyatauuu: 0.80 MacwTab 1:258
Pactp: 10 x 6 To4kun
YuacTtytoLme anemeHTbl goporu: Npoesxas YacTb 1.
MokpbiTne: R3, q0: 0.070
BbiOpaHHbIn knnacc ocBeleHHocTn: MEG (Bce gpoTomeTpuyeckne ycrnoBus COOMoaeHbI.)
L, [cd/im?] uo ul Tl [%] SR
dakTnyeckne pacyeTHble 3Ha4YEHNS: 0.51 0.70 0.72 6 0.92
dakTM4eckne 3Ha4yeHNs1 CornacHo Knaccy: =0.30 =0.35 =040 <15 /
BbInonHsieTcs/He BLINOMHSAETCS: v v v v v
YyacrtByrowue Habnrogartenwm (2 LUT.):
Neo | Ha6niopatens | Mosnums [m] | L, [cd/m?] uo ul Tl [%]
1 | Habniogatens 1 (-60.000, 0.625, 1.500) 0.51 0.70 0.76 6
2 | Habniogarens 2 (-60.000, 1.875, 1.500) 0.53 0.72 0.72 6

il
CtopoHa 6




DIALux

MpoekT 1
26.11.2020

Onepatop Pargev Muradan
TenedoH +37455592847
dakc

3nekTpoHHas novta pargevmuradyan@gmail.com

Ynuua 1 / KputepuansHoe none Mpoeaxasn yactb 1/ UsonuHum (E)

| ! / 5 T T J 250 m
10 15
;15 /10 /5 \ \
0.00

0.00 30.00 m

3HayveHusa B Lux, Macwtab 1 : 258
Pactp: 10 x 6 To4ku

Ecp [|X] Emin [|X] Emax [|X] Emin / Ecp Emin / Emax
8.13 3.44 15 0.423 0.236

il
CtopoHa 7
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26.11.2020

Onepatop Pargev Muradan
Tenedon +37455592847
dakc
3nekTpoHHas novta pargevmuradyan@gmail.com

Ynuua 1 / KputepuansHoe none Mpoeaxan yactb 1/ Habnogatens 1/ U3onmHum (L)

g4d 050 0 55— =
— \0.50\ 0.50~_— — 0.55
B 0.00
0.00 30.00 m

3HayeHus B Candela/m?, MacwTab 1 : 258

Pactp: 10 x 6 To4ku
Mosunums Habnogatens: (-60.000 m, 0.625 m, 1.500 m)
MokpbiTne: R3, q0: 0.070

ch [cd/m?] uo ul Tl [%]
dakTnyeckme pacyeTHble 3Ha4YEHNS: 0.51 0.70 0.76 6
dakTnyeckune 3HavyeHust cornacHo knaccy MEG6: =0.30 =20.35 =0.40 <15
BbInonHsieTcs/He BLINOMHSAETCS: v v v v

CtopoHa 8



DIALuUX

26.11.2020

Onepatop Pargev Muradan
Tenedon +37455592847
dakc
3nekTpoHHas novta pargevmuradyan@gmail.com

Ynuua 1 / KputepuansHoe none Mpoeaxan yactb 1/ Habnogatens 2 / U3onmHum (L)

—_— 0.50\(”‘_5’_7/0.50—/0_55_———0.55\ 250m
//:—_0'607 .
0.00

0.00 30.00 m

3HayeHus B Candela/m?, MacwTab 1 : 258

Pactp: 10 x 6 To4ku
Mosuums Habnogatens: (-60.000 m, 1.875 m, 1.500 m)

MokpbiTne: R3, q0: 0.070

ch [cd/m?] uo ul Tl [%]
dakTnyeckme pacyeTHble 3Ha4YEHNS: 0.53 0.72 0.72 6
dakTnyeckune 3HavyeHust cornacHo knaccy MEG6: =0.30 =20.35 =0.40 <15
BbInonHsieTcs/He BLINOMHSAETCS: v v v v

CtopoHa 9
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