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UStLURNUNPE3UL CULEZULNRE ALNREUSPT

Uolwuwnwbiph wpnhwljubimpiniip

Zuwjuwunwbh Zwbpwybnnipmniip hwpnun b hadbne gph unnpbpypu
wnpnipubpny, uwluyt ny popp phwluwduypbptt Bu jupnpuinud ogquby
npuighg, pwih np pgpuip wihwjwuwpwswh b nbnupwopudus: dwwdnp,
Quyyub, Thihowl, Uknph, Uqupuly b Atipn punuptbph, husybu bwb 22 dh pupp
phwuquyptph (Unwn 200hwq. pughwinip phwlsnipyudp) udbne b YEhgunught
Juphputph hwidwp enmpp wpynd b dwlbpunipughtt opunpmiputphg: Uju
puwuwduyptph opudwwnwljupupdwt byuwwnwlnyg ¢nipp Jhpgynud E {Entught
glwnbkph Ytphtt hnuwtptubphg, npniup hhdtwljuwinid wnunnundus sku Jrugunugh
b wpnugpuljut finunueptpny jud gninuunbnbuwfud yupupnwiyniptpny:
Uhwdwdwwl] (Entwghtt qhwnbpht  pimpwugpuluit Eu twb dh  owpp
wnwidbwhwnlnipnibtp, npnip wpwowginid L owhwgnpsdwt paunhptbp:
Apuilip k'

e oph Lph Uké wmwwnwunidubpp, npnup Yupnn Eu tnjudl) dh pwih
nuuiyuy b tnyuhul hwpynip whquad,

e wnunpnipjniip wyn ghnbpnud Jupnn k {hub] Jh putth dg/ b hwutbky
dhtisk Uh pwtth hwpynip b tnyuhuly hwqupunp dq/1-tpp,

e Jupupnulubph dwdwbwl epnmid (hund Eu dUkS  pwbwlnmipjudp
Juwpudws Jhdwynid nt hwnwljuyht pipduspubp b jnqugnn dwpdhuubp,

e lupnn ki wpwegwbiwy uvwnguljwinidubtp b hnih thnthnpmipnibbn:

Lintughtt qbhwnbphg oquuytint npbwpnud, btpp enmipht nibbumd L ks

wnunpnipnil, gppignihs junnigyusputph hwdwihpp whwp k ywpniiwyh oph
twhtwut Jwppdwb hnuwh wppupwwnnng juwpniguspubp, pwuh np 9oph

Uwppuwl Yuywbip sh fupny hp ypu Jipguky pipdwspttphg oph dwppulwl Uts
phnp wpwowgubiny opudwinujupupdwt punhwwnnidubp:

Ltnuwght ginbphg utdnn opudwwnwupupdwi hwdwlwpgbpnid gpwnp
Juwnwpynud £ hhdtwluinid «Shpnjjut» inhyh oppunnitthsutpny: Snpstwljwiinid
wniw pnnp oppunniithy Junpnigquésputph hwdwihpubpp wkuunnghwfwi nu
Jupniguspwihtt phpnipnibutph, mkthjuybu dwoqubnipyub, hywbu bwb
npuig ny Wuwnowd swhwgnpsdwb yuwndwnny skt jupnnuinid juwnwpk) hpkug
gnpswnnypp, npp hbnbwipny sh wywhnynid npug hntuwh wojupwwnwpn:
Quptwbtughtt Jupupnidutph dudwbwly, hisytu twb dAdnwtp, Epp wybjwinud £
bwl dwhwwywphubph pdjupuwbguibjhnipyjut juunhpp, wbnh G niubkund
opplgnitthy  Yuwnnigwspltph wowwnwiph  phghwnnudibp  hhdtwywind
wuwnowd duny owhwgnpénid shpwjuwwgbnt yuwwnm&wnny:

Puwljujuyptph  unghwj-ntnbuwljut qupqugiwui  gnpémd  Yuplunp
owbwlnipnit nitbgny gpuwlwwnwluwpupdwt juunhpubph msdw hwdwp
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ubpyuynidu swwn Juplnp | ppujuugiut] weijuw gjjuwdwuwht jurnigusptph
wpumnwiph b mkjpuhjuwlwt Jhduyh hwdwlnndwih Jbpnisnipniy, husutu
twl hwpyh wnbbng wy Epypubph thnpdp, hpwwbwgiul] gpuitg hhdtwpup
Yhpuluonigmd Jupmguspubph  Yntunpmlnh] thntnpmpmi b dowlly
npuig hntuwh wohiwnwbiplh wmywhnynn pwhwgnpéudwt wuydwhtkn:

Uoluwnwbiph iyjuwnwlj ;1 punpptpp

Usluiwnwiiph  twyuwwln £ oppunmithy hwlqnygh eph pupnitdwi b
twptwlut  dwppdwl  (oppunnibths-wuwpqupui, wljwqnpuhs, twpbwlui
wupqupui b wpb) Yuenigqusputph jJuuwpbjugnpsdwb b hniuwih
wpuwnwptt wywhnybtint dhgngny pupbjwyt) dwlbpunipuyhl opunpniptphg
oquiynn puwljuyuyptph epudwwnwlwpupnidp: Uy tyunwlng wpugwnpynid
kU htnlyw fpughpubpp.

e ghkwh hnuph hhppninghwljwt nkdhuh b mbknuuph nbknuqpuiub nu
Epjpupwbulut  wfjujutph  hhdwbt Jpu  dpwlly quwdwuwhtt  wytwhuh
oppugnithy hwugnygh Yuwnpnigquspubph wbnunhppuyhtt upjubdwibp, npnup
Juwuwhnykt npubg uyniinipmnitt nt hniuwh wohiwwnwpp,

e  hhnpuwdhjuiut dogbjwynpiwi  dhengny dowll] wwwjupuyht
onpungnithy Junnigywépubp, npntp Jupwpnidibph dwudwbwly Juwywhngtu
hwunwluyhtt pipdusputph b unonp jujudus dwuthubph whowwnnudp ghwnugh
hnuphg, hiyytu b npuhg whpinhwn mEknuthnfunidp nkwh ukpphti phtd* qtins
wuwhbng Juemgwspubpp  tundudph  Yninwlnuwdubphg,  dhwdwdwbwly
wywhnybtny oph wnwetwyht hwptwlwu dwppnudp,

e Upwlhy 9ph twubwut vwpplwb gppnnithy-wywpqupuihg gkwnh 9ph
oquiuugnpstwdp  Yninulqus  wunduwsdpubph  hhnpuyihjujui  Eyubwlnyg
htpwgdwt hntuwih b mthruthwt wpjuwwnnn hwdwlwpgbp,

o wlt] quudwuwhtt hwiugnygnid oph  twpbwlwt dwppdwi
wjiyhuh Jupnigyuéspubph Yndwulun upjpbdwubkp, npnup Juuywhndbu ppubg
wpnituy b wputwnwipp b juyniiimipiniip pupn pkhdh guydwbbpnud:

Uglhiwtnwiph ghnnmljub inpnypp

Npujtu ghnnwfw unpnyp tkpluyugynd E

e  hhnpuyhjuljut  dnphjuwynpdwi  ulgpniupitph  oquuugnpddudp
phwljut wuydwbbpnud oppugniuhy b twppbwlwt dwppdwb junniguspubph
thnpdwpwpuwlut Unphih Jpu oph owpddwit owwhdw] nkdhuh npnonudp
owhwgnpsdwb  wihpwdblon  wwpwdbnpbpp, hwwbu  twbh  whgnidught
dwuownwpbinh dhongny oph swupddw ppwljut wuwwnltph unnwugnudp,

o onpuynitthy-yupqupuith  Jupniguspuyht np nusnidubiph
Uowlnidubipp, npnup hutwpwynpnipnit kit wiwjhu  wipighwn  hinwgiby
Jupnigudpnid poijwd phpjwspubpp nhwh tkppht phtd wwwhndbng oph



uljqpiwfui twptwluwd dwppnudp qupupnudubph dudwbwl b wihwub
onuiwnwljupupniup vunguljujdwh ukgnup pipwugpnid,

e lJuwwwpyl] E ghwh hnuph, jupquynpdwd opwugph, huswbu twwl
onpugniuhg-yupqupuith b pgpuwig wpwtdhtt hwbgnygubph hhppuyhjului
hwoyuplubpp’ oppnmuhy hwbgnygh phwluint wownwiph wuywhnykn
ywnwlny:

Ugluwtnwiiph qnpstwmfjub hiowtmynipiniup b wprynibipukph tljupugpnidp

Uwnbktwhnunipniinud - ukpfuyuguws wpwowplnipiniitbph  Yhpwnnudp
dbdwwhu  Yuwwuwnh  Zwjwunwih  phwuduptph  gpudwnwlupupdui
hwdwlwupgbph pupbjudwit nuiynjus tkpgpnudwhe Spugpbph opewtwlutipnid
gnjnipjnih niikgnn (kntught ghwntph oppunniihy hwignygubph YEpujunnigdw
b dwlbpunipuwyhtt opunpnipitphg uiyny ptwljwjuyptph epudwnmuwupupdwi
pupbjuuwbin:

Upwldty & Zwjwuwnwbh wwppkp hhgponghwlui b phwlhduyulut
wuydwlitlkp niikgnn (kptwght ghnbph Jpu junnigyws gppunniihy hwignygkph
Ybpuuwpnigdwn  uljgpniipughtt upubdwikp, npuwtg pupbjuddwit ninnué
wnwpphpulugh Uowlnidukip, husytu il Junnigudpubph
Ynuunpnijuuynpnidubp: Updl) Eu gnpstwjut wnwowplnipniuubp b wpygt) ko
nktninghwuljut  nismdubp, wnwbdbwhwwnnty  hhgpninghwljui b
phu hdwyuut yuydwtubpnd quiyng Yhihowt punuph «dpnndn pugju,
Ftpn punuph «Swyniz» b Hwbwdnp punuph «Uwyhwwy gnip» gppunnilthy
Junpnigwspubiph Jhipuuenigdwt nt pupbjuddwt ninnmpjudp: Cun npod,
Juwbwdnph «Uyhwwl ¢nip» hwugnygh Jpwpbpuy dpwlnidubptt wpnku huly
ubpnpyty Eu hpujubug]ws wpjupwnwtpwght twhiwgstpnud:

ZEnwuqnuum pyuh Ukpngubkpp

Unbktwpnunipmibnd wnwownpjués  punhpubph msdwtn hwdwp
nbuwlub b dbkpnpupwbwlwt hhdp bkt hwbnhuwgk] hhnpuihuyh hwjnuh
npoypubkpt nu opkupubpp:  Qppunnithy  Junmguspubphtt  Jkpwpkpng
thnpduwljut hbnwgnunmpniuubpp juwnwpgl) Eo pun dpninh dwupwnwpwghe
Ubkdnipnibibph  Unpbjwdnpduwsd nunidbwhnpdbwlwt uwpph Jpu phwlfui
dwltplunipuyhtt ghwnughtt hnuph oguuugnpdtudp:

Nuonywinipjut Eu tkpluyumgymd

1. Zujuuwnwbh Zwbpuybnnmput ygwondupuhtt gppugnithy m
bwhtwut  dwppdwt  Jupnigusdpubph  hpwyhdwljh  JEpmnisnipniip b
Jupniguépubpnd wnlw  jubghpubph  sdwt mt gpuig wpluwwnwiph
pupbjuyuwt wnwewplubpp:

2. Qppunpnibhy-ywpqupui hwignygh Junnigquspt ni wouwwnwipp,
npnig dhongny httwpwnp E Jupupnidubph pipwugpnid oppungnihs-yyupqupuih
Suuwnud ophg wbpwink] hwwnwluyhtt phpdusdpubtpt nt JwhiJws Jhdwulnid



quuynn dwuhlubpp b wnwbg Yninwllne gpuip wipighwn wbnutnhel)
Ukppht pht:

3. Unwgotwhbtpp {Jhpuwljuenigdwi Eipwliw Zwjwuwnwih dh  owpp
onpugnithy hwbgnygutph  hwdwp  dowljdws wnwowplynmipmibubp. m
nkhuninghulju nisnidubpn:

ZEnwuqnunipjui wpym iptikph hwjwunpmpinibp

Unwowplws uUnunbgnidubpp, dbpnnubpp b uwnwugqué wpmynitplbpp
hwjwuwnh &, pwth np gpuip hhdudws B hhnpuwdihyuyh b Yujunypubph
tunbkgdwt nbunipjutt hwjnih nt pwquhgu gonpstwlwi  thnpdwpynidubpny
unniqqué  gpoypubpny  hpujuwbwugduws hwoquplubph  Jpu: Unwgqus
wpniuptbpp unnigyl) ko pwlub optiph tunbkgdwt pipwugpnid: Zhknwgnuygty
Eu hyybu thnpp, wyiybu b UkS wnunpmipinit niukgnn gbnp ptwfwb opkph
unbgdwl wuydwitbpp: Zbnwgnuumipniutitpt ne inpdwpynidubpp juwnwpdbp
kU ghntiph quptwbwght upupnidubph opowni:

ZEnmwgnuni pjut wpyniupubph twppwthnpdwhwjuunipniip

Uwnktwunum pjub hhualwi npnygpubpp thplujugb) ko’

o JSwpuupuyhbunipjuit b Chtwpwpnipjui Zwjuunwbh Uqquyhb
Zudwuupuh «2822 It 2EY» nu «2hgpujhju» wdphnttkph hwugjuy
thuwnbpnid, 6 hnithuh 2016p. b 7 ukwywubdptph 2017p.-hl:

Uwnbiwunum pyut nuppbp pudhubbpp qEynmgyty kb

o  Cuyuunwip Yhdwgh thothnpunipiut §nugbughugh Ynndbph 22-pn
tunuwopowith bwhwobdhtyy Ynbudbpwiund, p. Bplwb, hnlubdpkp
2016p.,

e 9ph  hwdwolhwphuyht  op:  «Pymt Juutl]  YEnunwenipp»
nudbkpwiiunid, p. Gphwt, dwpwn 2017p.,

e Uqquyhtt opuyhtt hwdwgnpsuljgnipjuiy Epptnwuwpnpuljui guugh
wouwnwpuyhtt wWuh dowlnid wptwnwdnynynid, p. Unybpub,
unjtupkp 2017p.:

Uwntiwlununipjub hpwywpulmdukpp

Zhnmwqnuinipjul wpyniupbptt n hhpdtwwi gpoyputpp thpluyugqus
El Jkg ghnnuljuts hnpjuésnud:

Uunbkbwjunun pju junnigjubpp b swdup

Uunbktwnuuljut wowwnwipp swpugpqus £ 115 koh Jpu (wnwig
hwibijwsh), wupnibwlnd £ 11 wpmnuuwl b 32 wjup: Uy punugus b
ukpwdnipniihg, 4 qqjuhg, Eqpuijwgnipmnibitphg b wpwewpynipniuutphg, 79
wlnit gqpujuimipjutt guhhg b hwybkJushg:



UStLURNUNPE3UL ZUUUNMNNS ANIULVITUNRE3NRUE

Ukpwénmipniunid  hhdbwynpjus E wnblwnumpub  phdugh
wpphwljuinipniup: Swpunpyus B hbnwgnundwt dkpnnn, ghnwljwb tnpnypep,
wpniuputiph hwjwuwnhnipnitp, wotwnwiph gnpstwfu tywhwlynipmniup b
wupnywinipju bkpjuyugynn hhdttwlw npnyputpp:

Unwght gnihe: QGpuljuimpjut whiwpl b quudwuwghtt jurmgdubpubph
hpwyh&wlh YEpnismipinii:

Ukpluyugynid &b (knbwghl gknbph hpdbwlwi wpwidbwhwnlnipymabbpp
onh  hnuph npuwlwlwb gmigwuhobph b Hph dbEdnipjut  ubgnuuyht
thnthnjunipynibiibpp, npnugny wuydwbwynpynid b oppunniths quwdwuwgph
hwgnygutph wbkunnghwjwb  ujubdwibph b Jupnigquspubph  whwbph
puquuquibnipiniiip:

zz-mu  gqompnit mubkgnn (Epbught  ghwnbphg ubynn  oppunmithsubkph
hhttwljut yupwdbwnpbpp bhpuyugyus bh wnmniuwly 1-nud:

Uniniuwly 1
Cwjwunwuh ghwnwhu gppunniupsubphg uuynn hwiwYwpgbph myuutpp
U4 Y6SUShL 2reLHIRLHh2
2pwiwnwph
h/h | Puwyudupp | gugw- Glpp. | Lhzp, Unwiunuip Gipn, Lhzn, | Bpyupnipniup
unuip W) (d) (Wdny) () dhugl QUY,
(4yd)
1 Suwipn 300 1680 1.0
— Qbinh 450 1350
2 | p-“wujul Ughpuwe 150 2135 18.0
3 Quiiwfush 60 1105 | 2wwfugh 60 1205 1.5
4 Dpniny 90 1390 | Dpnindn puu 90 1480 6.0
5 Cwupuw)hu onh 50 1475 1.3
Pinwu 60 1395 el
6 Qndbp 10 1430 0.3
——1 e. thihgwu
7 Mnwlwjw pwyu 25 1660 3.2
8 Gninyhun 60 1470 | Yndwynghwnpubp 15 1690 2.7
Unwgoht 2nowrnwnd 20 1615 2.4
10 Swinip 60 150 6.0
11 | p-Plpn Ptipn 60 1080 | Pwjnniz 10 2150 23.0
12 Quipwlu 30 1840 23.0
13 2qwn 50 1790 0.8
p.Utnph 2dwn 60 1720

14 Lhép 40 1810 2.4
15 Wph 15 2160 21.0
16 | p.Ugwnpuwly Uguwipuwly 35 1285 | Pwnuwpuwp 40 1670 14.0
17 dwhppyup 30 1530 8.0
18 Uwhwwy gnip 120 1780 6.0
19 | p.Ywlwdnp Ywlwdnp 280 1498 | Twnnph Anp N1 60 1990 12.0
20 Awnph 8np N2 60 1920 12.0
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Mundtwuhpdt) o qoynippnih nibbkgnn  oppuygnithy  hwugnygubph
Jupniguspuht jnsnudubpp, npug mkthjuljwi Jhdwlt nt pwhwgnpsdwi
wuydwbibpp, pwgwhuwjndl] i wolw jubighpubpp: Unwgqus  wndyuukph
ytpnidnipjut hhdwt Jpw  Eqpulugynd L np wyn  Jupmguspubph
twhiwgsdwt n1 jupnigdwt pupwugpnid pujupup nunidbwuhpmipniutbtpn b
wnbnh wudwutbkphtt hwdwywunwuppwb (nusnudubp skt hpuljwbwgyl: Ipkpk
poinp Jupnigquspubpp b uwppuwynpoudubpp  thplunidu gubdmd - Bu
nbkthjuybue widjuhpwup Jhdwynud, b ppwuig phwfwint swhwgnpénudp
ubpuynidu nupdl] b gphpt wbhiwp: Ponp oppunnithy hwbgnygubpt nu
Juopniguspubtpp hpwinwy Jipuwjunnigdwl, junwpbjugqnpsdwt juphp niuk,
hujuowy  nhypmd  pputg  dhgngny  vyuuwplyny - phwfwyjuypph
opwiwwnwlupupdwi  hwdwlwupgbipp punn hntuwhmpjut Jupluihoh
Jhujnugkt  «uuwthwigusd»  Jhduynd b skt Juwpnn  juwwpk]  ppkug
gnpsuntwljut phpp dudwbwhh  wwhwbebphll  hudwwwnwupwi:  Ugu
uunhpubpp Ukp hwbipuybnnipjut hwdwp nibkb juplnp unghw-nbnbuwljut
towbwlnipni:

Uju huughpttiph jnusdwt hwdwp wthpudbown .

o Uowlk] (Entught ghwnbph oppunnitihy hwugnygubph wklininghwljwu
upubdwikp, npnip Yuyuwhnybt uongluspitph wpyniudbn wownwbpp!
onh Ynwhwn dwppnudp, yupupmdubph Gpiph widuwu mbnuthnjunidp ubkppht
pht} 2pgwligkiny gpplpnihy Yunnigusplbpp,

e Upwll) wuunjuwpuih gppunniithy Yunnigusph tnp hnphinjwsp, nph
Uhongny httwpwynp (huh wipinhwn jwd wwppkpwpwp hknwgil] Ynunwuljyus
unywdpp, hpwjuwmgut] oph twpitwlut twppnidp,

e Upwlly oppunmbuhy hwbgnygh wjtwhuh hnphjwép, nph dhgngm]
htwpunp Yihth dhwdwdwtwl pugnibly (kntughtt ghintph dwtpinipughtt @
Eupwhniuwht opkpp, hsyku tul ogunugnpst] dwdwwljuljhg nkutninghwtp
b vwppuwynpnidukp:

Eplpnpny  qmiju: Lhpuughtt qhwbph Jpu  junnigynn wwwjupuht
gnpugnithy huibignygh wpunwiph pupbjugnidp:

Qnuuiwnwljuwpupdwi  byuinwlny (Eptught ghknbtph Jpw Junnigynn
onpugnihy hwignygubph twhwgsdwi gnpspupwugp dhiy wydd juinbwgpusd sk
hwnnl] wbpbhjujwt wwpdwbibpny b tnpdbpny stuyws ppu fuhun
wihpudbynnipjutp:

Ltintughtt gbwntphg oquuybint nhypnid Jupupmdubph dwudwbwl ghwnh
htwnn phpyny dUbkS pwbwlny hwwnwluyht b Yuwhqws Yhdwlnd gquuyng
pipjwsdputphg dwppdw juywh junnigquspubipp wuwownwywikint hwdwp whwnp
E wywhndbt] twpbwlwt dwppdwt jurniguspubph hniuwh b whpowthwt
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wouwwnwtpp:  Zwbpuybnnippiind welw gppunnitthy hwlgnygubkph
ynuunpnijnhy isnudubpp skt wwyuwhnynud ¢ophg phipyuspubnh whowndwi
wpynitwybnmpniiip: - fipquspubpp, 1gdtny eppunnithsh b bwhbtwlub
dwppuwt junniguspubph dky, wnwowgunid ki swhwgnpddwi Ubs fjuinhpubp.
ndjupwimd  E Juopnigyuwspubph  dwppnudp, b wpwewbnmd  Gh
spulwnuwupupdut mbwlub pinhwnndubp: Qppunnihsubpnid wnwewgus
hpwyhdwljutph ghunwpynudubpt ot junwpduws hbnwgnunmippniittpp eoy; o
wwihu qpuljugily, np phpguspibphg whnp E wquuk; hwignygh ulqpnid’
dhtisk oppunnithy dintikyp:

dhpnistiny oppunniuhy hwgnygutinh swhwgnpsdwt pupwdju thnpdl
nt ghunnupynudubph wpynibpubpp, hsybu bwb wy Epypubpnd hpuwiwgyng
Ubpnnbpp Ukp  Ynquhg  wowewpyyk] E gppunmitthy  hwlgnyghbkpl
hpuljwbwgubjhu wywhnyt) hknlyu yuydwubtpp.

e Junnigwsph Uninph hwndusnid wihpudhon wuydwbbp unbnsk)
hnupp Juynit, YEtnpniugus b vwhnil, wpwbg dppuynnynibph phpwugpt
wyuwhngbine hudwp, puyp Juyuwunh gphg phipwspubph, unhth b jnnwugnn
dwpdhubph wppmbwybn hipwgibmbt' poiy siuyny, np ppubp oppunnilhsh
wugukt JEpht phtdny b nnnnkt mi pwbnkt tbpphti phtdp: Mhwnp £ wwwhnby
twl Jupupnidubph b Jugdwi kjpbph pug ponubip ghwh tkppht phtd,

e opplymupyp  whwp E o wwpnwyuwijus  (hup  wntwnwh  bptph
wqntgnpnithg wbpusnmpnithg, phpduspibpny guking b wy] wpnwlwpg
hpwyhdwlutphg, npnup whtwp Lt qupdunid junnigusubph swhwgnpénidp
nbwjuwd  dudwiwjwhwnqusnud: Uy tyguuwlnd wihpwdbon L
httwpuynpnipnit uinbnsdty wyn Epkpp whwpgk) nkwh ukppht phtd pug pnnutin.
hwdwp  ppowlghiny oppunnilhs hwignygp: Uyy womdny pwwn Juplnp
Junnigusph nknunpdui hwndwsh £hpn punpnipniip,

e ghwnh ddbpwihti pkdhuht hwlwywwnwuuwy epplnynithy hwbgnygh
Jupniguépp whwp b mbbiw  uwwnguiupdwb  Eplnygputph U jnpugnn
wnwpluibkph nhd wuwypupkine hwpunpmpibitp’ ghpuiwluyub, hudwpnn
www, unhbiwpenn, Juhwiught hulwl' Swslfus phyny b wyb:

Snipwpwiyimip  phypnid whwp E  hwogh wntl] wdju;  ghnh
wnwidbwhwnlnipniubpp, phwly hdwywljut wuydwhbph nL
hhppnbEpypuwpwiwlut ndjujubkpp: Shyupughtt pusnuwdubp wpwewpybjn wyu
nthwypnd gphpt htwpuwynp sk Shwnbph (Entughtt hwndwsubpnud twpiwnbkuynn
ubtp Ynnuhg dowljyws wundupuyht oppunnithy hwignigh upubkudwb, npp phpus
Eul. 1.-nud, Jupnn k juyunpit hpundb) Zuyuunwbnod:



o
@ £0.00 +0.15 el

UY. 1. Linuwyht gbnbph ypu junnigynn gjuwdwuught hwignygh
wnwewpljynn uyqpniipuyhtt uubdw

I-hwwnwljuyht Ynpughs obudp, 2-wnwybjugnyit Epkph pwg pnnudwi okdp, 3-
hwwnwlught pipdwspubph hbpwgdwt hwpp thwlwb, 4-phdwywn, 5-hunwluht
pEpuspubph ponupl, 6-wjuqui, 7-tunywsph hkpwgdwt b Gph Jupquynpdwi
thwljuity, 8-9ppunnitthy wnjwl] Swnudubnuling, 9-gppenn junyy hwnws, 10-gppunniithy
wnquih (Jugiwb ponupl, 11-adbpuyht  oppungnitths, 12-wjwgnpupsubp, 13-
wywgqnpuhstbphg tungwsph htnwgdwt wodul, 14-nhyh twptuuwt yupqupu
Yud dwppdwt juywi tnwbing funnndul, 15-pug wnduy

Uju nhwpnid wnwpju uwljuquenip dudwtwwopowinid
opwiwwnwluwpupdub yuwinwlny wihpudbon b jhumd Jbpgub) qpbpk ghwnh
wpnng kpp hhwplk hwolh wetbny phwywhwywiwlwi panpbpp: Cuy npoud,
gbnnud gnipt wyn dwdwbwljuwhwwnyusnid niikund £ pupdp npuly, b twpjubiwljut
dwppdwt wihpwdbynmpmnit wpwbdtwwybu sh qqugymd: Qupbwbwhtt b
wpbwluyhtt Jupupnudtbph dudwiwy ghnh Epp Jupnn b dbdwtw] dh pwth
nuubyul wiqud, b fupniy Juinwinwd £ opp npuljp: Uujuwtijpwnbubih b wpwg
wdnn Jupupnidubph bpt wewhg opudpup dnbknt wifuwiq pug pnnubne
hwdwp wnwowpyymd E jupquynpnn gpwiigph wwwnh Jpu hwdwwyuwnwupuwh
uhony twpiwnbtub] dynwluit pug otdp (2): dwpwpndubph Gpp ntwyh obdp
nnnnppbknt b opudpwpp ks bpiphg wwowwwikint hwdwp jupquynpdwi
onpwigph by twpiwnbiugnid k il nphdwuywwn (4):

Jupupnidubph dwudwbwl phpdnn hwnwlughtt phpqusputnh dnunpp
ntuwh opwilpup Jububnt b gpubp gkwh tkpphtt phtd pwg ponbine hunfup
oppuwth okuph dhpphtt hwwndudnid  wwwh dbp, hwwwlh thoh Jpw
bwhwnbuynd £ pugyusp thuljuth htwn dhwupt 3): Uju whwp b pug thuh dhuyg
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Jupupnidubph pupwgpnud: bulj wdpnne hnuphg hwwnwluyht pipduspubipp ntwh
wyn puguspl ninnhnt tyyunwlny twpjpmwnbtuynid k twb hwinwluwghtt Ynpughs
otidp (1):

Thuwwywwnhg htunn  opubgpnmid 9oph  Epp wwlwund E b hnuph
wpwqgnipniut nt hnjuugpnpujwinipniut piunud b Swpddwt wyn nhdhuht
hudwywnwupwt wnwgwgnn hwnwluwyhtt phpqusputpp ppubknt nt hinwgubn.
hwdwp Jupquynpdut opugph YEpghwdwunid twpwnbuynid b juyiwljub pug
wniuy (15), npp (3) thwywith thgngny gnipu E plipdnud nhwh 2pgwignn gputigp:

Unwowpljyny upbdwny wopiwmwnbknt nkypnid oph hnuph, htnbwpwp b
wpwqgnipjud hnppugdwut wpyniupnid pipqusputphg oph dwppdwi tplnypp
owpnibwlpynd £ opwudpwupnid, npinkn wnweowgus tunquspt wipinhwwn fud
wuppkpwpwp hinwgynd t opudpuph hwwnwlhtt quiugnny hwjwupnn wndulyny:
Qpudpwph  Jugdwt Epp jupquinpynud £ (7)  roluih  dhgngm):  ph
bwhitwlut  Jwppdwb  gnpéplipugh wjwpunymd E wqwugnpuhstubpnid, huly
wihpwdbpnnipjut nhypnid Jupkh £ bwppownbul) bwb qupqupubikp:

QitnJu pupwugpnid gpudpuph htwpwynp vwngujupdwb nhupnd oph
pupniunidt wowewnplynid £ wwywhnyt) nwnnygh phpinhg tkipplh twpwnbkuyng
dwqupwdl oppunnihs funnnjuyny (11):

Yuujws nbnulut wuwlwbibphg wewewplny ujbdwghg wewbdhi
nhypbpnd Jupnn b shwpwnbudb wyu jud wyi dhgngurnidp jud twppuntuygby
wy] Uhongunnidubp:

Upughuny,  gppugmihy  hwbgnygp  wpwowplpjnn  uubduym]
hpwubwugubnt b phwlwint swhwgnpénidt wwwhnybint  wwydwbbbpnid
opwupwpp Jupnn b wywhnyt) oph withpudbon wunhgdwuh dwppnidp: Uwuluygh
unynpuljwb hwpduplh dpnnubpny wju nkypnid htwpwynp sk £hon qguwhwnby
onh  dwppdwl wuwnhdwip b hhduwynpl] wljugnpuhsy fud  wwpqupui
Jurnighjnt wnwewplp: budbubpulwt ypuljnhjumd tdwbtwnhy nhypkpnud
huugph nsdwt hwdwp Juunwpynd £ junnigqusph dnphjuynpnd ghuwdhly
wlwinipjut mbkunipjutt hhdwh Jpu: Upn byuwinwlnyg uvinbndynd E hpuljuil
owpddwi thnppugdus unplip, nph Jpu juunwpynid ki hbnwgnunmpniubbpp:
Zujuunh wnyjuubkp unwune hwdwp opwupwph Unnbjught
htinwgnunipnibibpp guiljuh E juwnwpl] wjuy opunpniph phwljut oph Jpus:
Unphjuynpnidp ndju) ghypnid junwpynud E pun dpnigh:

Unplhjughtt niunidtwuhpnipmnibibpp junwpdbp i Fhihowt punuph
«dpnnyn puyjur  quudwuwghtt hwignygh  wwwnupughtt - oppunnihsh
opwupwph 1:10 dwupwnmwpny wuwwpwunyws unnkih Jpu: Oquugnpdybkp k
«dpnnyn pujur ghnnh pwu onipp: Cungpydby k 2016p.-h quplwbuyght b
wptwbiuyhtt Jupupmudubph dudwbwuopowtin: Qph wnunpnipniup thnpdkph
pupwugpnid muwnwyby £ 430Uq/1-hg Uhtish 950Uq/] — h vwhdwubbpnud:
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Qnuupwph  wolwwnwipp  dnpljwynpdl] b tundudph  wbpinhwn
htnwgnuuny wpojuwwnnng wwpqupuih ulgqpnitipny, pwth np YJunniggubph
wouwnwpp  tundusph  wuppbkpwpwp hinwgnidng  tywunwlwhwpdwp sk
Unpbjuynpjuws qiuwdwuh ujukdwt tbpuyugdws k uly. 2-nud:

Ul. 2. Fuudwuwght hwignygh dnphjuynpdwt upubdw

1 - gtwnh 9ph Umnkging woduy, 2 - gppugnihy-yupqupui, 3 — dwppijws gph kjph
Qupquynpdwit thwwi, 4 - Eph hkpwgdwt funnndul, 5 - tunywsph htnwgdwi

wugpwynp npkuwdwihtt fannnyuly, 6 — Jugdwt oph tiph Jupqunpuwy hwlul, 7 -
tunduéph wipinhwwn hkpwgdwt junnnjuily, 8 — wykgnijuyhtt Gpkph htnwgdwi

wnquly

®npdtph pupugpnid wwtwynpty b opuwdpuphg tundusdph wipughwn
Wuguwl kypht (Q3) wwy 4 wpdlp 0%, 20%, 35%, 50% Jtpgynn kiph Wywundwdp:
®npdtph nbnnmipmniup juqll] £ 12 dud b wdbjh: Quonigqusphtt wipynn oph
wnunpnipniip npnoknt hwdwp bdniop Yipgyl) b opujuquih uninphg ( Pi),
dwppjws oph (P2) hwdwp' kph (4) unnnyulhg, hul [Jugdwb oph (P3) hwidwp
tunJudph hbnwgdwb (7) junnnjuljhg: dbpgws udnipubph wnunpnipniiup
npnoyk) £ "Microprocessor turbidity meter HI 93703” wnunpusuth uwpph thongny:
Yunnigquépnid  opp dwppdwd wppnibwdbnnipmniip guwhwngl) b dounph
Eiph  dwubphg dJbpugduwés  wunipubph npnoqwés  wnunpnipinitubph
hwibdwnmpyub hhuwb Ypw, htnbju; wpunwhwpnnpudp [(er - p2)/p1] 100%,
npukn pr b po-p hudwyunuupiwbwpwp junnigywsp dnting b gnipu Eynn 9ph
uunoibph  wnunpmpmitt o (de)): Iphkhwduyht junnndulng  tundwsph
htnwgdwh  dwdwbwl uvnwgws wpynibptbpp uwnniql; o b qphphk
pujupupmd Eu wjuqub dnunp qnpénn b nnipu Eynn pEpduspubph hwoyklonh
wpnwhwynnipiuip pQr = PQ2 + p3Qs : Zkwnwgnuinipinibitkph wpnyniipikpp
ubpuyugyus bu wnmniuwly 2-nud:
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Unpniuwly 2
2ppunniupg-ywpqupwuhg tunyjwédph wupunhwn hEnwgdwdp Gipbkph
pwfudwl U gph wnninpnipyw wndjwiubpp

Gptiph pwpfudwl nyjuiutkpp Mnunnpnyzywi swthdwb wpyniupubkpp

®npah Uunywdph hinwgnuip h;:i:;ﬁ':]:: :L;i';;::lﬂ
who | @ | @ | Q |QQ| p | (WbUwdughl unnnduing punnnuulh
W) | Wl | Wl | ) | (g

Pz ps  |lprpde  pa pa (e palipn
(/) | (ug/) | 100 (%) | (g | (ugs) | 100 (%)
2ph wnunpnupjw 1-hu hnpdwdng
0.12 012 | 0.00| 0.0 | 950.0 | 580.0 0.0 38.9 | 580.0 0.0 38.9

1

2 0.15 | 0.2 | 0.03 | 25.0 | 950.0 | 480.0 | 2650.0 | 49.5 | 550.0 | 1250.0 42.1

3 0.16 | 0.2 | 0.04 | 35.0 | 950.0 | 520.0 | 2110.0 45.3 | 590.0 | 1190.0 37.9

4 0.18 | 0.2 | 0.06 | 50.0 | 950.0 | 530.0 | 1710.0 442 | 6000 | 11300 | 36.8 |

2ph wnunpnupqw 2-pr hnpdwdng

5 0.12 012 | 0.00| 0.0 | 670.0 | 440.0 0.0 34.3 | 440.0 0.0 34.3

6 0.5 | 0.2 | 0.03 | 25.0 | 670.0 | 390.0 | 1680.0 41.8 | 390.0 | 810.0 35.8

7 0.16 | 0.2 | 0.04 | 35.0 | 670.0 | 410.0 | 1360.0 | 38.8 | 410.0 | 790.0 35.8

8 0.8 | 0.2 | 0.06 | 50.0 | 670.0 | 420.0 | 1120.0 37.3 | 420.0 | 790.0 34.3

Snh wunpnyzwt 3-pn hnpdwidng
9 0.12 012 | 0.00 | 0.0 | 430.0 | 320.0 0.0 25.6 | 320.0 0.0 20.6
10 0.15 012 | 0.03 | 25.0 | 430.0 | 280.0 | 940.0 34.9 | 310.0 | 480.0 27.9
il 0.16 0.12 | 0.04 | 35.0 | 430.0 | 290.0 | 790.0 32.6 | 310.0 | 480.0 27.9
12 0.18 0.12 | 0.06 | 50.0 | 430.0 | 290.0 | 680.0 32.6 | 320.0 | 480.0 25.6

Guunwpjuws hinwgnunipiniiubph hhdw Jpw Eqpujugynud k.
1. Qppunmiths-wupqupuith wipinhwn Jugdwt pkdhuny wppuwwnbine

nhypnid oph owpddwl wpwqmipmpniip puwohuynid L junnigqusph wdpnne
pupdpnipjudp, b yputnd £ Ubknjw gninht:

2. Qppupnithy-yupqupuind wpwowgws  tunduspt  wiptnhwn
htnwgubnt ghypnid opnud quuidnn Jujus dwuthlubph Ynugknnpughwi
ujuqnud k 30...50% -h swthny, pun npoud.

o Uduwppiwl dkd  wppynmibwdbnnipmpiip Wuudnd B wdbh own
wnunpnipjudp opkph nlwpnid,

e Juguwl oph Eph dUkbwgndp dwppynn eph Liph ujuwwndwdp 50%-hg
wythh phypnud oph dwppdwt wppynibwdbnnipmitp bwwunpkt sh
thnjuynid, hull npnp phypbkpnud unythul thnppwunwd E, npp Jupkh
pugwnnt] junniguspnid onh hnuph wpugnipjut Uksugdudp:
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3. Qupquynpymd k£ opwdpwp dwtnn oph Lpp, nph  wpyniupnid
thnppuwinid ki jupmigduéph phnt mi gph owipddwt wpwgnipnibip, husp
tywuinnd £ tuindusph wnwgwmgdwip:

4. Cunn  Juomigwéph GpYupnipjut, thnppwunid £ 9ph  hnupp
wpwgqnipniup, hnuph YEuguwih Yupdusph dkdwgdwt b dhwdwdwbwl Eph
thnppugdw wpyniupnid (Gjph vh dwup (gynud E gpiuwdh dby):

5. Ukbwinmd E gquudwuwghtt hwignygh b opuwdwwnwlwpupdui
punhwinip hwdwljupgh wojumwnwtph hntuwhnipemniip:

6. «Qppunniuhs-wuwpqupuir Jupnigyuéphg hkwin  oph  (pugnighy
twputwut dwppdwt wuthpwdbonnipinit jupnn k swnwowtiuyg:

Gppopny gppthe: LEnbughtt ghnbph dpw - ppulwiuginn - gpplmnihy
hwgnygh yupmgjusputph Yntunpniyghwitkph dpmynudp b hwoquplp:

Uhpjuyugynud t dbp Ynnuhg wnwownlynny qluwdwuwghtt hwignygh
hhdtwluwt Yunnigquspubph, hyyhu twb Yupquynpiwui opwugph wnwudh
wnwppkph nbunpnijghwitpp b npug hwpqunpyh dkpnnutph ot uljqpniiptpp:

zwoyh L wndl) phwluwdupbph epudwwnwluwpupdwi hwudwlwupgkph
wnwbdbwhwnlnipnibitbnhg pjunn hEnbju wuwhwbetbpp.

- wwwhndt] quuiwup  Yuonigquspubph  wbjwtwi b hntuwh
wpuwwtpp, pwth np dwppdwi Yuywiht oph wpdwi pughwwnnidubph
wuwwdwnny ny Uhwjb prwpwpynud | ptwjuduyptph gpudwnwljwpupnidp,
wy] twb dwppdwlt wmbkjunnghwibpp, npnbg Ybpulubqudwb  hwdwp
wuwhwbgynud k Eplup dudwiwl,

- quudwuuwghtt  hwbgnygmd  hpwjwtwugyny twpbtujut  dwppdut
wnbkhuninghwttpp whwup E wywhnykt dwppdwt Jujwuht wpynn oph npujh
thnthnpunipynibibpp poyjuwnpbih vwhdwbubpnud:

NMuwunyupujhtt gppunnithy wjwquih Ynuunpmjghwt dowldtp £ npybu
tunwsdph hhppuyjhjuljwt tpwbwlny wbpinhwn hbinugdwt  uljgpniupny
woluwinnn wupqupui' opplnm tths-wwpqupul, npp dkpluyugdnid kg, 3. - nud:

Qnpunniuhs-yupqupuih hwoyuplp tkpuenid £ jupnigusph hhdtwljwt
swthtinh npnonudp (Epupnipinil, juyinipnil, junpnipmnil), dupniduyht ([Jugdwi
npitwdh  hhppuihjufut hwpduplyp, wuunduph  hwnwlught - gpptnmuhy
Sunuyuiunuyh b tkpjuemgué wndulph, htyybu twb htnknupnn hwnjwsh
hwoquplutpp: Uju jupnigusdph hpdbwlwt wpwybjmpmiut wyh E, np
unyusph wpunhwwn hinwgdw nypnid wyt sh Ynunwlynid wupqupuind b
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sh hwuginid juwnwbwy nt hbpnnipjudp htinwgynid E: Mwwmowd swhwgnpsnid
hpwubwmgubnt phwypmd  wyt Yupnn . wwwhndl]  oph wipdwb
wipbphwnnipymip wwpju pipugpmy Jupupmdbbph dudwiwy b ddpwbp
ubpwnjwy, hywhku twb hwinhuwbwy oph twpbtwlwh dwppdwt  Upwl
Junnigyudpp:

N NDUEEEREEEEN |
_\7||||||||||||||||1||||||| ,
"y
twnnywbp U -U

£ IIIIII’I&\\\\\.\\.\\\WIIIIIJ;

L. 3. Qpplnmihs-wupquputl' tunfusph wipinhwn hkpugdudp
1 - Unnbgunn Yupquynpdwl gpwgp, 2 - eppunnithy-wupqupui, 3 - bundwusph
wipuphwwn hbpwgdwd wequy, 4 - wwupgkgyuws oph hknwgnid, 5 - wundudph
htnwgdwt 9oph jJupquiynpuiwt thwlwb, 6 - funujubnul, 7 - wuwwndup,
ubplunnigyws gppunniihy wndulny

Qtwh oph npulhg Ywhws wihpudbonmpjui phypnd, pujwpup
dwuwpnuljh twpbwlwt Jwppnidp wywhndbnt hwdwp byuwnwljuhwpdwp
Jupny  t hwdwpdl]  bpuunpdwh  dwppmidp,  wowghtp  opplnitiths-
wwpqupuind,  hul  Ephpopyp’ bwpbwlwt dwppiwi hnphgnuwlub
wupqupuinwd: puitg phip twppwnbuynd b oEpyne jud Epkp hwwn: Uju
wupqupuitkph  hwyquplp  thpuyugdnd £ tundusph  wupphpufwi
hhnpwyihjuljwt htpwgdwl uljqpniupny wojumwntint phuypnd: Uwljuyi nputp
unyuyku Jupnn b twpwnbugl) tundwsph wiapinhwn hipwgdwt uljgpniupny
wouwnbnt hwdwp: Uju ghypnud jubdwiw Jugdwi hwdwp dwjuuynyg oph
pwiwlyp:
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Uowldty Lt twb YJupquynpdwb opwugph wpwbdhtt  wwppbph

ynuunpnijghwt b ukpuyuglty ko npug (Ynnuyhtt 9pwpwthh, nhlwywwnh b
tunyusputiph hbknwgdwh pugjusputph) hwoquplukpp:

2nppnpn gioihe: Zuyuwuinwbth (etught ginbph oppnmithy hwignygubkph
JEpujunnigdwi b juunwpkjugnpsdwh dowlndukn:

Ukpjuynudu Zwbpuybunnput duibpinipughtt gpunpnipitiphg ubdng
Jwbwdnp, Thihowl, Ywwywb, Ptpn, Utnpp, Ugqupul pwnupbbph b wyp
phwuquptph  opudwwnwlwpupdwt  hwdwlwpgbph pupbjugdwt  gnpénid
wpwolwhbpp  fatghpp  wyy  hwdwhupgkph - glunwght - gppugmuhsutph
quwdwuwyhtt hwignygubph JEpujuonignid k, puwh np gputg wouwnwipn
hntuwh sk b sh wwywhndynud dwppdwb Juywbbkphtt wpgnn opp wuwmowd
twptwlut dwppnudp: Pnnp oppungnihy hwignuygubpp juenigyl] bu whgyuyy
nuph YEubkphtt b $hghjuybu b pupnjuybu vwpdws Lu:

Zhip plgmibkny dkp Ynnuhg puguwhwjnus fubiphpibpp hwignygubkph
uljgpnitipuyhtt ujubkdwubph dowldwb b jurnigusputph Ynuunpnijnwuynpdui
nt ppubg wpynibwybin wohiwnwiph wwywhnydwt Jepwpbpu) juunwpus
wpumnwpubph  wpmynitpbpp, wju qunud  bbpluyugynd  Bu eppunnithy
hwignygubph pupbjuduuit mynus wpwowpynipniuubtp: Fpwtp Jupnn tu
Jhpwndb) Zwjwuwnwih twppkp hhnpninghwljub nt phwljjhduwyuljut wuydwbitkp
nillignn (kptwjhtt ghwnbtph Jpu uenmigywé oppunmitthsubph JEpujunnigdut
wopnwnwbtptbpnud:  Ukpuyugymd Bt wnwbdtwhwwnntly  hhgpninghwljwi
wuydwbtbpnd quiynn Yhihowt pwnuph  «dpnnyh pwjuw», Bpn punuph
«Swynip» U dwbwdnp punuph «Uyhwwl onip» eppunniths junniguspubtph
wnkunnghwlwi nidnudubpp, husybu twb phpduéputph nit oniquyh nhd
wuypwpbnt hwdwp stptthuyhtt opplunnitthsubpnh ujubdwibkpn:

Juwlwdnp punuph «Uuyhwnwl 9nip» oppunniuhy hwignygh JEpuljunnigdut
hwdwp Ukp Ynnuhg dowljdus twppwmgdwyhtn jnisnidubpt mpnku huly puingplyty G
“SRP  Schneider&Partner” GmbH Iunphppuunnmh  Ynnlhg Zwjwunwbnid
Qhpdwiwlut KfW pwbljh $htwbuwynpiudp phpwljuitwgynn «Zwdwjipuyhte
Bupwlwunnigqusph Opwghp  ®ni 3» ubppponiduwyhtt dSpugph opowbwljubipnid
towljus wohwnwipwhtt bwpuiwgsnid, nph ohttwpwpnipniip twjpwnbuynid £
uljuk] 2018p. ognunnu-ubwynbtdpkp wlhuubpht:
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ACATPAH OT'AHEC JIEPHUKOBHY

IIYTUA YCOBEPIIEHCTBOBAHMSA BOZIOITIPUEMHBIX COOPY)XXEHUI HA
T'OPHBIX PEKAX

Jyccepranys Ha COMCKaHME YYeHOH CTeNeHH KaHAWJATa TEXHMYECKMX HAyK IIO
crmenuansocTn  05.23.03 — “UmxenepHoe obecledeHre 3IaHUH U COOPY>KEHH

(oHepreTnueckoe, ru/ipaBINdecKoe U ap.)”

PE3IOME

Hacrosmas pa6ora ABIAeTCA Pe3yJbTaTOM MHOTOJETHel IPaKTHYeCKOU paGoTHI B
cdepe sxcmryaranum CHCTEM BOJOCHAGKEHWMS U BOZOOTBEJEHHs, a TakKe HAYIHO-
METOJIUYeCKUX pa3paboTOK aBTOpa, INpPOBeJeHHBIX B HalnoHalTbHOM yHHBEpCHUTETe
apXUTEKTYPHI U CTPOUTENBCTBA ADMEHHUN.

Ilensio paGoThl sBIgeTCA Ppa3pabOTKa HOBBIX TEXHOJOTHMYECKUX pelIeHHi
BO/I03a60PHBIX Y3JIOB Ha TOPHBIX PeKaX JUIA CHCTeM IHTHEBOTO BOJOCHAO)KEHM, a TaKxKe
HOBBIX KOHCTPYKIIUE COOPYXeHHUI I IIpe/BaPUTEIbHONM OYUCTKM PEYHON BOZBI. OTO
OyzeT cIIoco6CTBOBAaTh MOBBIIIEHHUIO YPOBHA HAZeXHOCTH BOJOCHAGXKEHH HacCeJeHHBIX
IIYHKTOB U oObecIedyeHHIO TpeGyeMOTro KauecTBa BOZbI, IIOCTYIaloOllel Ha OYMCTHbIE
COOpY)XeHMs IINTHheBOH BOABL. Heo6X0AMMO IPaBHIBHO pemuTh (GYHKIHMOHATIbHBIE
Ha3HaYeHHA BCeX COOPY>XEHUW BOJOIPHUEMHOTO y3jIa IIPH MCIIOJb30BAHUM TOPHBIX pEK,
TaK KaK OHU UMEIOT OCOGBIN XapaKTep:

- peskoe M3MeHeHHUe pacxofa Bogkl B pekax — o 100 pas u Goiee;

- OonplIoe Ce30HHOe KojneGaHHe KadyecTBAa BOZBI B MCTOYHMKE: IIPU MajOBOZbE
MYTHOCTH BOJBI CHIDKAETCS IO HECKOJTBKMX MI/JI M JOCTUTAeT HECKONBKHX TBHICAY MI/JI
IpH IIaBOIKe B BHJE MJOHHBIX HAHOCOB, YaCTHUI, KPYIHBIX pPasMepoB U B3BeCH,
OpraHMYeCKHX BeIeCTB, IIJIaBHUKA U TIP.

B nacroamiee Bpemsa B Pecrry6iinke ApMmeHus B cdepe yrydlleHHs BOZOCHAOKeHUA
HaceJIeHHBIX ITyHKTOB, TUTAIOWIMXCS TOBEPXHOCTHBIMU BOJAMU U3 TOPHBIX peK, OFHOM U3
TIePBOCTENeHHBIX 337a4 ABIACTCA PEKOHCTPYKIUA BOZOIPUEMHBIX y3/I0B STUX CHCTEM.

Bce atu cucTeMbl paboTalOT HEHAZEXHO U He 00eCIeunBaloT TpeGyeMylo CTeIleHb

Tpe/iBapUTEeIbHON OYMCTKU BOZBI, II0JjaBae€MOM Ha OYMCTHBIE CTAHIMU NMUTHEBOU BOJBIL.
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OHu HOCTpPOeHBI B CepefyHe IPOLLIOrO BeKa, TEXHUYECKH W3HOLIEHBI U MOPAJIbHO
ycTapen.

Ha ocHOBe BBIABNIEHHBIX 33aJa4 IIyTeM aHAJM3a Ppe3yJbTATOB IPOBEJEHHBIX
HCCIeIOBAaHUI 1O pa3paboTKe IPUHIMIIMAIBHBIX CXeM, KOHCTPYHPOBAaHMIO COOPYKeHHIA,
a TaKXKe pe3yJIbTaTOB IO oObOecredeHUI0 MX d>PdeKTHBHOH paboTsl pa3paboTaH paf
IpejIOXKeHUH, HampaBIeHHBIX Ha  yJIydlleHHe KOHCTPYKUMH  COODYKeHMi
BOJOIIPHEMHBIX y3710B. OHM MOTYT IPUMEHATHCA IIPH PEKOHCTPYKIUH BOJOIPHEMHBIX
Y3JIOB Ha TOPHBIX PeKaX, IIOCTPOEHHBIE IIPH Pa3IMYHBIX €CTeCTBEHHO-KINMAaTHYECKUX U
THJPOT€0JIOTHYECKHX YCIOBHUAX.

PaspaboTaHa panroHaIbHAsS O6IIAA TeXHOJOTUIECKAsA CXeMa BOJOIPHEMHOTO Y3JIa.
Peunas Boza CHavajza IPOXOZUT Uepe3 PETYIHPYIOWUI KaHaJI, B KOTOPOM C IIOMOIIBIO
CIIeIIMaJbHOTO BOJZOCAMBA C LUIMPOKMM IIpodHIeM CO3/aHBI YCJIOBUA IJIA IIPOIyCKa B
HIDKHUH 6bed GOJIBLINX ITaBOJKOBBIX PaCXOZOB, B 00X0J, BOZOIPHUEMHBIX COOPY>KEHMHIA,
3aIIMIIas UX OT OOJIBIIMX HAaHOCHBIX IIEPErPy30K M pPaspylIeHHs. 3/eCh IIPOMCXOIUT
rpy6asd OYMCTKA BOZBI, M3BJIeYeHHe M3 IOTOKA PeYHOH BOZBI JOHHBIX HAHOCOB C
TIOMOIIBIO JOHHOTO KPHUBOJIMHEHHOTO IIOPOTa, a TakXKe IUIABHMKA C IIOMOIIBIO
3a6paybHOM CTEHBI. 3aTeM BOZA IIOCTYIAeT B ILIOTHHHBIN BOJOIPUEMHUK — OTCTOMHUK.
O6pasoBaBuIniics 37eCh OCaZOK HENMPEPHIBHO yJajfeTcs B HIDKHUN Gbed C IIOMOIIBIO
HAIIOPHOM JPEeHaXXHOM! CHUCTEMBI.

Ilpepnaraercss MeToj, THAPABIMYECKOTO pacyeTa BCeX YKa3aHHBIX Y3JIOB
peryiupymoouero KaHama. Paspa6oTaHa TakKe KOHCTPYKIUA JOIIOJHUTEIBHOTO
TOPM30HTAJIPHOTO OTCTOMHUKA IIPeJBAPUTEIBHON OYMCTKU-U3BIE€UEHMS U3 BOJBI
KPYIHBIX HAaHOCOB M B3BElIEHHBIX BemlecTB. Hakomusumimecs B OTCTOMHMKe OCafiOK
MOXHO  5(GEeKTHBHO  yJQINTh THUAPABINYECKUM  IIyTeM, HEIPEPhIBHO  WIU
HIepUOIIIECKH.

brarogaps mpezioKeHHBIM pa3paboTKaM GyeT JOCTUTHYTa BO3MOXKHOCTB:

e B IepuOj IaBOJKA IIPOIYCKAaTh CBEePXpacuyeTHbIE MaKCHMAJbHBIE PacXOZbI B

HIDKHUM Obed 6e3 MOBpeXIeHNd U 3aTOIIEHUA BOJOIPHEMHBIX COOPYKeHUI;
e  ofecrme4yuTh IpHeM HeOOXOAMMOTO KOJMYeCTBA BOABI C HajJexalleH
5} deKTUBHOCTHIO IIPeIBAPUTENILHOMN OUMCTKHY;

e  yzanuTh 0Opa3OBAaBUIMCCA B BOJAOIPHEMHBIX COOPYXXEHHAX M COOPYXEHUAX
IIpeBAPUTEIHHON OYNCTKY BOZBI OCAAKYU B HIDKHUMN Obed;

e  mOBBICUTH  3(PdEeKTUBHOCTH  OecliepeGOiHON M HafeXHOH  paGOThI

BOAOIIPUEMHOTI'O y3JId.
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ASATRYAN HOVHANNES LERNIK

WAYS TO IMPROVE WATER INTAKE STRUCTURES ON MOUNTAIN
RIVERS

Thesis for scientific degree of candidate of Technical Sciences on specialty 05.23.03

"Engineering support of buildings and structures (energy, hydraulic, etc.)".
SUMMARY

This work is a result of many years of practical work in the field of exploitation of water
supply and drainage systems, as well as scientific and methodological developments of
the author, conducted at the National University of Architecture and Construction of
Armenia. The purpose of the work is the development of new technological solutions for
water intake points on mountain rivers for drinking water supply systems, as well as new
designed systems for pre-treatment of the river water. This will contribute to raising the
reliability of water supply in residential areas, with ensuring the required quality of
water and entering the drinking water treatment plants. It is necessary to solve properly
the functional objectives of all the water intake lines when using the mountain rivers
because they have a special character;

- The drastic change of water flow in rivers — up to 100 times and more

- The seasonal fluctuation in the quality of water in the source - in case of irrigation,
water pollution is reduced to several mg /1, and is reached several thousand mg/1in case
of flood - in the form of sediment, large-sized particles and suspensions, organic
substances and others.

At present, in our republic in improving the water supply of settlements, feeding on
surface waters from mountain rivers, one of the primary tasks is the reconstruction of the
water intake points of these systems. All of them are unreliable and do not provide the
required level of pre-treatment of water supplied to drinking water treatment plants.
They were built in the middle of the last century and technically worn out and outdated.
Based on the identified tasks, the results of the work done to develop the main schemes,
designing the structures as well as the results obtained to ensure their effective
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operation, a number of proposals have been developed to improve the water intake

points. They can be used for reconstruction of water intake points on water rivers, and

have different natural-climatic and hydraulic conditions.

A rational common technological scheme of the water intake point has been developed.

River water first passes through a regulating channel in which with the help of a special

wide-profiled spillway, conditions have been created for admission of large flood

discharges into the downstream, bypassing the water intake structures, protecting them

from large overloads and from destruction. Here, there is a rough purification of water,

extraction of sediment from the stream of river water, with the help of this curvilinear

threshold using the sidewall.

Then the water flows into the dam water intake - the clarifier. The sediment formed

here is continuously removed to the downstream by means of a pressure drainage

system.

We propose a method of hydraulic calculation of all the specified nodes of the regulating

channel. A separate horizontal clarifier has also been developed for pre-treatment of

large sediments and suspended materials from water. The sediment continuously can be

effectively and hydraulically removed from clarifier.

Due to the presented developments, it will be possible;

1. During the flood, dispose of the maximum residues to the downstream, without
damaging or flooding the water intake facilities.

2. Ensuring that the required amount of water is received with proper pre-treatment
efficiency.

3. Removal of sediments, formed in the water intake structures and pre-treatment
facilities in downstream.

4. Increase the efficiency of uninterrupted and reliable operation of the water intake.
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