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FEdwih wpnhwlwunipymup: Ubp dninpwyh Jypw ptwlwu b wphbunw-
Ywu opquwuwlwu unebph gnuWwpwiht quugywdép quwhwwnynd £ wnwutjwly
dpn. wnuuwyny: Wn pwuwyh dnn dbYy pwnnpnu wdbtu wwph yepwpunwnpdnid k:
Fninwinuntiunipjw wpwag qupgugnip, dwutwynpuwtiv, wuwutwwwhwlwu
nt pnstwwwhwlwu fungnp Swpphlwutiph hnfuwnpnuiu wpryniwwpbpwywu hhd-
ph Ypw, wnwewgunid £ dtd pwuwyh opquuwlwu whun L hbnnty pwihnuubph
nbnuwlywu Ynuwnwynwiubp, pun npnud, whun pwthntubpp Ynunwynd G pwg
hpwwwpwlubpnu, hbnny pwidnuutpp’ hnnwjht wjwqwuubpnud, huYy puwyuw-
Juwjnbiph YEugunwihu b wpunwnpulywu pwithnuubipp’ wnpwungubpnud: Gwihnu-
ubiph wyn Ynunwynwiubiph dby wnlw opquiuwywu Unyebph ptwywu wwjdwuub-
pnid fudnpdwu hbnbwupny wnwowunw £ rynipwdwn quq' Yetuwqug, nph pw-
nwnpnjwu ke hhduwywtu wwppbipt Gu dbpwup b wétuwpent qugp: Puwlwu
wwjdwuubpnu ququuswndwu gnpdpupwgp qupgqwunwd b prywduh ywywunt-
pwlu, wnwyb) bu, npw pwgwlwniejwu wwjdwuubpnw: Uuwutwwwhnypjuu L
gJninwnuwnbuntpiwt wy| pwthnuubtph yepwdowydwu wnbfuuninghwubphg ubipyuw-
jnwdu Jwyu Yhpwnniginiu £ unwigh) hwy wwpnnnggniund’ nbwlunnpnud, npwug
fudnpdwu gnpdpupwgp, npu ninklgynuw t Yeuuwquagh wpwqugywsd wugwwnnt-
dny:

LUkuuwquap gpbipb qnipy £ wgnwnh Gupopuhnhg, uwywju wywpniuwynd £
qquih pwuwynipjwdp (60-70%) dbpwlu, npp wétuweent qugh hwdbkdwwnipjudp
21 wugqwd wybh Junwugwynp t obipdngwjhtu E$EYnp wnnuwiny: <Gnliwpwn op-
quuwywu pwihnuubph dowynwp Ytuuwquagh gnpdwpwund «yGuuwquiugywd-
Ytuuwqug-tubipghw»  wbfuuninghwyny  huwpwynpnieintt £ nwihu Ypdwnby
dpuninpun wpwwubinynn obpdngwiht qugh pwuwyp b unwuw) (pwgnighs Glw-
dnun wpunwnpynn biEYnpwlwu b obpdwpu ‘tubpghwubph nu unwgynn opquw-
Uwywl ywpwpwwunyeh hwoyht:

FuU<U-h uwfuyhtu bpypubphg <wjwuwnmwut wnweht tp, nip  dknuwnpyybg
Ytuuwquwgh gnpdwpwup hhdunwd: Fwupwywtu nt unpybquwu Jwutwgbnubph
htitn bwfuwgdytig ni Yunnigybkg Yuuwqugh 250 wn/op hgnpnipjwdp gnpdwnw,
npp Wwwnlwunw £ BYpnuyyulw funonp gnpdwpwitubiph nwuhu:

2tipdngwjhtu qugbinh wpunwubwniubpt wtuwphnd ubpluynudu Yugdned
tu 10.6 <w/wwph: Cuwn Yhnuinjh wpdwuwgpnipjwu npnypRubph’ BYpnwwlwu
dwutwgbinubiph hwuduwfudph W dbp hwodwplutiph, Lnwwybpnp YEuuwgqugh
gnpdwpwuh gtipdngwiht qugh Ypbwwnnwip Yugunw £ 27000 wn/inwnh:

Uwnbuwfununipjwt twwwwl £ dhwunwpp Yeuuwquugywsdhg (pnsu-
wnp) ququpuwnpnipwu gnpdpupwgh Ywjnunigjwu thnpduwywu hbnwgnunnt-
pInLup, Ytuuwgqughg dddpwopwduh wugwwndwu fubdunppghwih wupwthnu tinw-
uwyh dowynuip, huswybu twl YEuuwqwuagh gnpdwpwuh dh pwuh wwppbph Yuw-
nnigwdpwiht thnihnfunipiniuubiph ypwpbipjw) wnwownynieniuubiph dpwynuip:
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Cuwn npywsd uywuwwyh iyt Gu hbinlyw) fuunhpubpp U wnipgb) hbnbyw)
wnwownynigyniutipp’

e dhwwnwpp Yuuwquugywsdhg  (enguwnp) quiqupnwnpnipjwl gnpdpupewgh
thnpduwywu nwnwiuwuhpnipniup Yufudwsd dnunpwinieh funuwynip)niuhg,

¢ YEuuwquaghg dddpwopwduh wugwindwu futidunppghwih Gnwuwyh dowynudp,

e htinny Ytuuwquugqwsh funnnulwiht wbnwihnfudwu hwdwlwpgh hhnpw-
Yihwluwt hugdwnp,

e nbwlwinpp thgpwynpnn wndwh ubipdddwu hwdwlwngh Yuunwpbjwgnpddwut
ninnywd dhongwnnuwiubiph dowynwdp, Yunnigndu ni thnpdwnpynudp,

o dnunpwijnieh wywquwuh fuwnuhsubiph  ElGYwpwowndhsubiph  thnfuwphunwp
Ywpquynpynn wpnwnpnnulwunigjudp hhnpnawndhsutipny,

e wuwbpnp dowynd wugwsd hbinniy wwpwpwwunyeh dowlwpnyubphu wnpdwu
unp Gnwuwyh dawynidu ni hnpdwpynwdp:

Lhnwqgnuiniyeyuu dkpnnubpp: <pnpwyhlulywt hwodwplubptu hpwlyw-
uwgyb Gu hhnpwyhywh nwuwywu dbpnnubpny, $hghywlwu dbdnieyniuubph
swihnwdubipp Yuwwnwpyb U dwdwuwlwyhg swihhs uwppbipny:

Uwnbkuwfununipyjw ghnwlwt unpnypu k'

o dhwuwwpp YEuuwquugywsdhg dbgndhy fudnpdwtu gnpdpupwgnid ququipunw-
npnejwu Yuyniuniejwu uinnignidp thnpdwpldwu dwuwwwnhny,

o dddpwonpwduhg Yhuuwquagh dwppdwt fubidunppghwih nwuwyh dowynidp,

o dnunpwtjnieh owwnhdwy funtwynipjwu npnanwip thnpduwlwu Gnwuwynd,

o dnuwnpwijnieh wywquwuh fuwnuhsubiph  EGYunpwowndhsubiph  thnfuwphunwp
Yuwpgwynpynn wpnwnpnnujuunigjudp ywnwnwlwu swpddwu hhnpnawpdhsub-
nnd,

e hhnpwyhjwlywu thwlwuph Yunnigwsdpwihtu thnithnfunigniup b ntiwlwnphu
dhwgdwu wnbnh puwnpnigniup,

o dowlwpnyubipht htnnly wwpwpwwunyeh wpdwu gpwyhwnwghnu Bnwuwyh
dowynudp:

Wluwwnwuph gnpstwlw Yhpwenipyniup' hbnwgnuinieniup wywpniuw-
Ynw £ npnypubtp YEuuwgquwgh wbnuywnwiubph hweduwnyh, Ywnnigjudpubpp
hwpdwpwnwudwt b ququpuwnpnjwi swihwuhpubiph ybpwpbppw), Ywpnn £
ogunwyuwn [hub YEtuwgqugh wuhwnwlywu wnbnuywinwiubp bwfuwgdnn b gwhw-
gnpdnn dwutwgbwnubph b “QAUO0" dwutwghwiniyejut “Ujpunpwupwihu Fubip-
ghwjh wnpnipubp” wnwplywu nwuwywunnnubph hwdwp:

NMuwynwwunypju ki ukphwjugymd’ YEuuwgqugh nbnulywjwuph hw)-
qunyph dbpnnp U bwfuwgddwu hhdniupubipp, Ywnnigwdpubiph inbnunpdwu b
npwug $niulghntuw| wuwh wwwhnydwl fuunhputipp, gbpdwht fubipghwjh og-
nwgnpddwt huwpwynp wnwppbpwlyutpp, YEluwgqughg d6upwopwduh hbnwg-
dwu fubdunppghwih Bnwuwyp, wyndwh ubpdddwu gnpdpupwgh hnwwihnyejwu
wwwhnydwu dhongwnnuwiubipp, dnunpwinieh hwdwubnwgdwt wnwyb Uww-
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nwlwhwpdwp Gnwuwyp, hhnpwyhjuwlwu hwwuph wnwyb) ywng Yunnig-
Jwdpp, htinny wwpwpuwuynyeh dowlwpnyubiph wpdwu unp nwuwyp:

Lhnwgnuinipjwt wpyniupubph  hwjwuwmpnpyniup’  unwgywd  wp-
ryntupubipp hwdwuwnh Gu, pwuh np woluwnwupnud puuwpyywd fuunhpubph dté
dwuh Ybpwpbnuw) Yuwwnwnpyb) Gu thnpduwywu hbnwgnnngggniutbip jwpnpwwnnp
thnpdwuwpph b wpnwnpulwu nbnulwjwuph ypw:

Lpwywpwlnudubipp: Unbuwfununiygjw hhduwlwu npnypubpp W hbwnw-
gnunnipjw wpryntupubipp hpwwywpwlyjwsd 5u ghrnwywu 10 hnndwénid:

Uwnbuwfununipyjw Yuqdp b dwywip' wnbuwfununipniup punfugws k
ubpwénipniuhg, 4 gifuhg, btgqpwlwgnieniuubphg U wnwewnlynieniuttinhg,
ogunw- gnpdywd gpwlywunyejwu gwulyhg, swpwnnyws k111 Eoh ypw, ubpwnnid
29 ufwp, 4 wynwiwly;

UchuuSuuLLh CUUUMS APNYULHUN4NRGSNRLL
Unwohtu qjlunid  «YEUuwquugwdh dywlydwu b ogunnwhwudwu bnw-
uwyubpp» nunduwuppyb Bu BYpnywywu dph pwup Bpypp* Lnpdbghw, TYbnpuw,
Twuhw, SEpdwuhw  YEuuwqugh quuwqwu hgnpngywu gnpdwpwuubph wnkifu-
uhlwwnunbuwlywu gnigwupgubipp: Uwutwynpwwbu, npnadb) Bu Yhuuwguwgh
nwuhwlwu 18 gnpdwpwuh Jdhohuwgywsd gnigwuhoubipp:

Opgqwuwlwu ujnieh dbgndhy b plipdndh| fudnpdwu gnpdpupwgutiph wnb-
uwywu nt thnpduwlwu nwnwuwuphpngyniuubp Yuwnwpb) Bu 4.9 Yninppnnnyp,
U.U. luwddnipwwndp, U. U. Yndupyndp, U YUndwyndp, E S Udpphljwp,
U.6.Uwpqunuup, U.Sw. Uwpqupjwup W wjnp:

Bypnwywlywu Bpypubiph thnpdh nwnwtwuhpniejwu wpryniupnid ywpgynw
GU whupyuwywu b nunbuwlwu punyeh htnlyw| npnyputipp’

1. Yhuuwquagh jnipwpwgnip gnpdwpwi dowynud £ opowljuwiph wuwutiw-
wwhwhwlwu dh pwuh $bipdwih pwthnu, npnug wnwybjwgniu htnwynpniejniup
gnpdwpwuhg sh gbipwquugnwd 40 Yd-p,

2. pwihnuh wnbinuihnfundu hpwlwuwgynwd | YGuuwgugh gnpdwpwup
Ynndhg thwy nmwpnnnigjudp b yndwny Ywhwynpjws dhusk 40 n pinbwwnwnn-
nnipjwdp wywnndnphjwjht mpwuuwnpuny,

3. wuwutwwwhwywu $bpdwu YEuuwqugh gnpdwpwup hwoyhtu  thn-
fuwugnd | gnidwp' pun nbinwinfuynn pwithnuh quugyuwsdh,

4. YEuuwqwgh nwuhwlwu gnpdwpwuubpu wofuwwnnd Gu ogunwhwudwu
“YEuvwquugqwd-Ytuuwqug-tiGhnpwwu b opdwihu  Fubipghw”  (Y4EURE)
wbfuuninghwyny, unpybquywu b ybnwlywu gnpdwpwubpp’ Yeluwquiugyws-
Ytuuwgwg-dwpnip depwt” (Y4U) mbfutninghwny,

5. YWYEURE wbluuninghwnd wluwwnnn gnpéwpwuutipp Yauuwquan dwp-
pnwd Bu dhwju d&dpweopwdung, huly Y4U nbtuuninghwind watuwwnnnubipp' 3&dpw-
onwdthg U wdluwppent qughg,




6. Ybuuwquwgh gnpdwpwund wpuwnpjws  EEYupwywu  Eubipghwt
wnwpynw £ whnwywu bEynpwgwug, huy wpunwnpwsd dwpnip dbpwup’ qugh
guwg,

7. obipdwihnfuwuwyhsp nbinunnynd £ nbwyunphg nnipu,

8. gnpdwpwuh Ywnnigdwu hwdwp wuhpwdtion Shuwuuwywu ubipnpnid-
ubiphtu Yunwdwpnyejwu dwutwygnipniup Yugdnu £ 13...40 %,

9. dbYy opnui dowlynn pwihnup (Uwhiwwwwnpwuinydwsd) Tn quugywdhu
pwdhu puljunn Shuwtuwlwu dhohu ubipnpnuiubpp' UUL 40000 nnjwp,

10. nGwYywnph dhoht mbuwlwpwp dwywip (1 wn. dnunpwiynehtu pwdhu
pulunn dwywin) Ywagdnw £ dagndh| fudnpdwup' 24 &%/, ptipdnbhihup'17 43/,

11. Yeuuwquwgh dhoht mbuwlwpwp wpunwnpwupp' dtgndh| fudnpdwup'40
ud®/win, phpdndhihup' 44 Ui in:

LUhtuwquugqywdh ogunwhwudwl wju Ywd wju tnwppbpwyh punpnieniup
YwhuJwd b wju pwuhg, pb wndjw) Gpypnd hus hwpwpbpwlgnyejwu dbe Bu kby-
wpwkubpghwh W qugh uwYwqubipp: Ophtuwy CYtnhwjnud qugh wpwnwnpni-
PNt wnwyby denuwnne b, pwu bGlunpwkubpghwihup, Ywupwnd' punhwlw-
nwyp:

Lwjwunwup <wupwwbunygniund YEunpnuwgywsd wuwutwwwhwlwu
fungnp $bipdwubipp ubpyuynidu thnppwpwuwy Gu: YGUuwgwgh wpunwnpnyejwu
hwdwp wnwyb] tywunwlwhwpdwp U pnguwpnidwlwu Swpphlwubpp, npnu-
gnud  hpwlwuwgynud £ pnsuwnph  Yeunpnuwgywsé hwlwpnud:  Ybtuwquagh
wpuwnpnyejwu tywunwyny prstwnph dowynwip, h wwppbpnyeniu gndwnph b
funqunph, Jhwugqwdwju dknuwnnt £ hbnlyw| uywunwnndubpny’

e gnpbipt pwgwlwjnuw k pwithnuh Ynpniuwnp,

e pnswnphg ququpumwnpnyjwu swthwuhoubipt wnwyb) pwnpdénp G,

o dowlynd wugwsd Lipwuniep stipdwihtu dowynwihg htiwn hwunhuwund k
wnwybi| npwljjw) opquuwywl wwpwpunwujnye,

e pnsuwnph wuwbpnp dowlydwu wnbinnneiniut wybih thnpp £ pwu gndwn-
phup, nph ywwéwnny nbwlnnph wnbuwywpwp b Gpwuinysh wwhwwudwu nw-
pnnnijwu dwywubpp thnpp biu:

Gpypnpn qnijund «Ulwutwwwhwywu pwihnuutphg Ytuuwgquagh wp-
nwnpniRjwy thnpduwlwu nwnwuwuhpnieniup» pbpynud U dhwwnwpp Yheuuw-
quugywsdhg' pnsuwnphg Yhuuwqugh wpunwnpniejwt thnpduwlwu nunwiuwup-
pnupniulbipnh wpryniupubipp:
®npéuwu nmbnuyuwydwu ufuwpugpnipyniup b thnpép Yuuwmwpdwu Yupgp

Pnpsduwlwu nbnwywydwu upubdwu wwwnlbpdws £ uy.d-nwd: SEnuyw-
jnudp ubpwnnd £ ninnéhg nhppny wbinunpwsé guuwlwu  pwpwlwwwn bp-
Ynt dEnmwnuwywu nbwywnnp (1), gugh pwg whwh Yhuwgqunwiht wnwuwnwnny tip-
Ynt pwpwwuwywwn pwuwly (2), dbnwnwlwu pwg quuwywu Gpynt wunp (3),
dnunpwtjnieh (hudpnitun) b Gpwuynieh (Epdynibun) pwg wunpubp (4,5), nb-
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wlwnputiph (hgpwynpdwt b nuwnwpldwt wiwuwnhy funnnjulubph ypw inbnw-
npywsd fugwuwiht thwywuubp (6,7,8,9,10,11,12,13), nbwlywnph dwjwpnwlwswih
pwthwughy funnnjuwy (19), opwjhtu dwundbwnp (14), stipdwuwnhtwuh wyhs (15),
nbwyunph dwintuwiht ElGlunpwywu mwpwgnighs (16), EEyunpwdbfuwuhywuywu
pwubgdwdp wwnwdtwujwihu wndy (17), obipdwuwnhbwuh Ywpgwdnphs (18),
ququyphs (20): Guqwwwp pninp funnnjwyubpp pwithwughly Gu b Ywhwynpywd
wwwlb htpdbwnhy fugwuwiht hwlwuubpny:

Unuppwiyniph wunppwugpnidp: Gwquugwindwt gnpdplpwgh wprynt-
uwybwnnipniup dEdwwbu Ywiudws £ dnunpwujnyeh funtwynigynituhg: Owwnhdwy
funtwynipniup unynpwpwp punniuygnd £ C=89...91%: (dnsuwunghg ybpgywd
pwnd  pnsuwnph  funtwynigniup  (psuwdwunwyh  nwlnhphg)  Yuqind £
Co=76%: <binlbwpwnp pwpd pnstwnph 1 Yg-hu wbwp £ fuwnuby 1,4 Yg dwpnip
onin owwnhdw) funtwynigjw dnunpwjnye unwuwnt hwdwn:

=— (O 00O

20

UY.1. Yetuwquqgh jupnpupnp thnpédwuwpph upubdw

MNGwlppnpp thgpwynpnidp: Lwfu pwpd pensUwnphg wWwwpwuwnynwd k
dnunpwnih fuwnunipnp nplut € funuwynieywdp (89...95 %) L wju |gynut t 4 w-
unph dbio: Mthwlhwnnph |gdwt swihp huyynid £ 19 dwlwpnwywswihh dhongny wju-
wbu, np nbwywnpp yepuwdwunid duw npw pwpépnigjwt 110 dwup: MHwyunnp-
ubinh |hgpwynpniwihg htivin dhwgynwd bu EGYunpwlwu nmwpwgnighsutipp, npwbu-
gh npwugnu gbpdwuwnhéwuh Yupquynphsh dhongny wwhwwudh 34...40 °C
obipdwuwnhdwu: Lbpdwjhtu Ynpnwwnubiph utjwgbgdwu uwywwnwyny nEwlnnputipp
dtynuwgynid tu wupbiunh swnwfup 4 ud hwuwnniejwu skpnny:

fBwg ququlnupwlhs (quqgninbp): Swquinunwlhsubipp |hunud bu pwg
U snp: Gwqupunwnpnipjut swihdwu hwdwp tywunwwhwpdwp | pwg quagn-
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ntiph Yhpwnnuip: Pwgh wjn pwg quaggnintipp huwpwynpnipinit £ unbindnu nb-
wlywnph ququiht dhowdwjpnid wwwhnyb) hwuwnwwnniu 6ugnud, npp Uwywunw-
ynp wwydwuubp £ unbindnid ququugwndwu gnpdpupwgh hwdwp:
([Gwg quagnpnbipp punyugwsd £ pwg gutwlwl wunphg (1), pwuwlhg
(2), wunph hwwnwyh Yeunpnund gnnjwd ninnwéhg funnnjwlhg (3), qugh dnun-
ph (4) L tph (5) Ygwihnnubiphg nt pwuwlh wbnwihnfunyejut wngbwlhg (6):
fGwuwlu hp pwg dwypny npynwd £ wunph dbe, wjuwbu, np (3) funnndwyp (hup
npw Yupdwsdph Ytuwmpnun, U ninnnpnubiph dhongny ninnwdéhg ninnnipjwdp
wnbnwthnfunipntu fwunwnh:
, Uunpp 1gynwt £ opny dnwnwyn-
6 A pwubiu hp pwpdpnipjwt Yeuh swihng
(0-0 dwywpnuy): MHswywnpnd  wu-
5 owwnywd qugp dYyniu funnnjwyny 4
Ygwthnnny dnunp £ gnpdnud pwuwyh
2 dbo U wybigniwihu Gugnd  gnpdw-
npnud oph dwytipunyeh Ypw, nph wp-
ryntupnid onipp pwuwlh twyhg nnipu
o Lo £ dnynud wunph dby:
- o thgnip pwuwlh wnwly opp dw-
N o Yupnuwyh hetgnuip b E, hulj wunph
14 ubio dwlwpnwyh pwpdpwgnuip a: a b
7| o} - Ef._?_.._"_.:.—-—-:- -4o | Ho b dbdnipyniuubph Yuwwp wpunwhwjwn-
i B 1 ynud k htnlyw Yepuy'
L] a D> L n
p 14 b d

ho

LY. 2. [dwg quqqnnbph
qowywplybpp

Lhnbwpwp, spwswthwlwu wwwynt (7) dhongny swihbny a-h dtdnipjniup,
Yupbh £ npnob| qugh duonwdip: SGwgh Gph aYnitu funnnwiyp Gnwpwofuhsh dh-
ongny dhwgynd £ opwiht dwundbwpht, nph gnigdniupny npnpynid £ qugh
Gupnwip quagnntiph pwuwynud dwdwuwyh gwulwgwsd wwhhu: Uwundbinph
gniguniupp wbwp £ hwjwuwp |huh quggnntiph opwswihwlwu wwwynt dhon-
gny npnaynn pwpdpnipjuup: Ujuwhuny, qugh dupdwu swihdwu ulwpwgpywsd
Gpynt tnwuwlubtipp huwpwynpnipniu Gu wwhu npwug shwdpuyubine nbwpnd
wudhowwbiu hwjnuwpbnb] Wywwnbwnp:

Mtwywnph (hgpwynpnuwihg 6-8 op htitnn updwpynud £ pny; wpunwhwn-
Jwsd ququuowwnnud, npp tipunwd £ opwiht dwundbinph Jpw: “Hpwthg hbnn qug-
wugwwndwu gnpdpupwgu ulunud £ wpwqwuw| b wpnbku 16-17-pn. opbiphtu Yuynt-
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uwunw £ Guqupuwnpnigjwu swihnwiubpt ufudnd Bu gnpdpupwgh Yuynituw-
gnuwihg htwnn: Guquipunwnpnigjwu gnpdpupwgp fupwubint hwdwp wndwh dhon-
gny hpwywuwgynw £ nbwlwnph wwpnitwynypjut  fuwnunwd: MtGwynnpubph
dbg 1gwd Ytuuwquugywsh gnwpwiht dwywip 30 £: Ujuwd gdwu 6-pn ophg
Jntpwpwuginip op wukit ntwywnnphg hwudnw £ 14g U hbwn igynd unyu pww-
Yh pwnd pnstwnp, wjuhupu, ntwlwnph YEtuwquugywsh dnin 7%-h swithny:

$npabipp Yuuwwnyn Gu opjw woluwwmwupwihu dwdbiphu: Pnpép uljub-
|ng wnwy quqggnntipnd nwdé quanp winpynwd £ ququiyphsnid dhtgl Gugnid pulyup
50 dd 9.u: Pwlbiny quagh bpp nbwh ququiphs' nipwpwuginp 10 p dby gpwg-
ynuw £ opwjht dwundbiwph gnigdniupp: ®npéh juunwpdwu dwdwuwl hGwnbinwd
GU quagnnbtiph wunpnw oph dwlwpnwlyh pwpdpwgdwup: Syjw| thnpdt wywnun-
Ynuw £ dwdwuwyh wju wwhht, Gpp wunpnu oph dwlwpnwyp hwutnwd £ bwiuw-
wbu npnaqwd U tpdws uwhdwuwihuht: WunthGnl Ynwnwlyjws qugp nwpéjug
wbwp £ wypbi, huswbu updbg dbipund, b wuguby hwenpn thnpdh Ywwwpdwup:
Upfuwwnwupwihtu opyw wywpuht qugh Gph 8Yyntu funnnduwyp dhwgynuwd t dbd
Swywih GYnu mwpnnnigwu’ ghobipwihu dwdbpht wpunwnpqwsd qugh Ynunwy-
dwu hwdwp:

Uhwwwpp YEuuwquuqushg (pnsuwnp) YEuwuwquqgh wpunwnpne-
Piwu dkqndhy qnpépupwgny fjudnpdwu wpynipubpp: Swquuowwndwu gnpd-
pupwgnu pun dwdwuwyh quggnnbph pwuwynd duonit wunmhdwuwpwp Jdb-
Swunu £ b, Gpp Gugnip hwuund £ Py dbdnigywt, nph nbwpnud qugh dupdwu
nidp hwjwuwnpynw £ pwuwlyh Yonhu, ybshtu wnyynud £ wunph hwuwwyhg b
ulunud | [nnu;:

o 20 40 s0  tq B0 100 120 t= 140 180

uy. 3. p(t) thnpéuwlw upujwonpyut Ynpp
9



Uyuhwywn E, np pwuwynd qugh Gupdwu (O, p*) dhowwpnid ququu-
owwndwu gnpdpupwgp Ywwwnynw E thnthnfuwlwu dupdwt wnwy: (Gwuwyh |n-
nwint nn9 dwdwuwlwdhgngnd't; <t <t, quqgnnbiph pwuwlynw qugh dupnip
dund £ hwunwuwnit, ququuowwndwt gnpdpupwgp Ywunwpynwd £ P.=const
dupdwu  wwl (CM ninhn ghd): t,-t; dwdwuwywhwndwdnid pwuwlyh dbe qugh
quugqwdt wupunhww dadwunwd k, htiinbwpwp pwuwyp Yuwwnwpnd § ninnwéhg
nbwh ybp wbnwihnfunygynit: wuwlh nbnwihnfunipniut wjwpunynd £ dwdw-
uwyhp t, wwhht, Gpp pwuwyp hwunhwnd £ wpgbjwy 6-hu:

([Gwuwlh wpgbijwynidhg htinn ququuswndwu gnpdppwgp nwpdjw) Yw-
wnwpynwd £ hinhnfuwut 6updwu nmwly: Swquuswndwt - wpunwnpnnulwunt-
pjwu dtdniejwu npnonwip hwpdwp | Yuwwwpb) pwuwynd P=P.=const qnpépu-
pwgh wwpwdbwpbpny (CM ninhn): UWugwundwd qugh dwdwip Yihuph' W=Ah,,
hbnlwpwp wpnwnpnnulwunyeniup'

W
Q= , )
-t

npwnbin A -U pwuwyh ubipuh Yunpdwdph dwybiptut £, hg-U pwuwyh wnb-
nwtnfuniyegyniup:

Ququugwndwtu gnpépupwgh nhuwdhyuu: NHGwlwnph wnweht gnt-
dhg 6-8 op htitn tjwwnynu | ququugwwndwu bpunyph op-oph wlywnhyuwgnud:
Quihwquiug Ywpunp £ wwpgby, pE nppw’u dwdwuwlyhg hbwnn unyu gnpdpupwgp
YYwyniuwuw: Wn dwdwuwlwhwindwsdh npnonwdp Yuplnp £ wju wnnidng, np
ntwlwnnph Swywp dnnwynpwwbu npngynid £ npw b nGwlunp i gynn
YEuuwquugywdh opwlwu swihwpwduh wpnwnpwiny, wyuhupu '

Wreac = T " Winf )

npntin W, -U nGwYyunph dwywiu k, T-u wuwkpnp gnpdpupwgh  unwghnuw-
pwgdwu dwdwuwydhongp , Wi,~p dnunpwunyesh bkl opdw swithwpwdhup:

T dwdwuwwdhongh dténipniup Ywiudws k hhduwlwund 3 gnpdnupg'
dnunpwtjnieh wbuwlyhg, wuwbpnp depwuwihtu fudnpdwt gbpdwuwnhtwuhg L
dnunpwtjnieh funtwynigynitupg: Unyu ulwwnmwnnuiubpp hwoyh wnubiny, Yuwnwp-
4ty bu dhwuwnwpp YEuuwquugwdhg' pnguwnphg ququipnwnpnipjwt dwupw-
Ynypw thnpduwywu nwnwuwuphpnipiniuutn: LY. 4-nd pbipJwé Gu ququpnw-
npniejwu Ynptipp 10, 12, 16 W 18-pn opbiph hwdwin:

huswbu Gpunw E thnpduwlwu hGwnwagnunnieiniuutiph wpryniuphg, dhw-
nwnp uynehg’ ersuwnphg dbpwuwiht fudnpdwt digndh| gnpdpupwgh nbwpnu
quqwuowwndwu Gpunypp unwghnuwpwunwd £ nGwywnnph gnwhg htwnn 16-18-pn.
opbiphu: <Gwnbwpwp, nbwlnnpp dwywip hwdwdwju (3) pwuwdauh Yiphup'

Wyeac = (16 -18) -Wj ¢ (4)
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Ljwwbup, np gndwnp-funqunp fuwnunipn YEluwquugyush wuwbpnp
fudnpdwu gnpdpupwgh unwghnuwpwgldwu dwdwuwlwdhongp Yuqunuw E 19-20
on, nph ywwéwnny nbwywnph dwywip dedwunwd £ dnwn 10%-ny:

18 16
PA 12 10

Vv
A

tl t’tl t. t. t. t
UYy. 4. Qwquiagunpdwiti p(t) Jufujwdnyeyniutipp

Ququuowundwyu gnpéppwgp Juujwséd dninpwuynieh fjuntwynipyni-
uhg: Gwquuowwndwt wpnwnpnnuwunygniut fwwbu Yujudwsd E dnunpwni-
rh (hudynibuwn) funuwynyeyniuhg: <bown £ uwwnb, np dnunpwupnyeh funtwynt-
pjwu UGS |hubnt wwpwguwnw dedwunwd £ YEluwqwagh wndjw) gnpdwpwuh opw-
Ywu oguinwhwuynn Yeuuwquugqywsh dwywp, hbnbwpwp b nbwynnph dwywn:

A 89-91% 93% 95%

UY. 5. p(t) Yquwpuwénipymuubpp dnuppuwtyniyeh  funtiwynysyniihg
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Ujnw Ynndhg dnunpwujnyeh  funtwynipjuw wwlwubgnuip  funnnjulyw
qdtipnul U obpdwihnfuwtwyhsnid wnweowgunu £ fugwunwiubph hwjwuwlwunt-
pjwu utdwgnid: Unyu ulwwwnnuiubpp hwoyh wnubinw, juwwpyt) Gu qug- wp-
nwnpnyejwt hnpduwlwu hnwgnnnygyniuutip dnunpwynipeh quuwqwu funtw-
Ynigyniuubiph hwdwn: Rwuh np jwpnpwwnp thnpdwuwnppp ubpwnnd £ Bpyne
nbwlwnnp, www yYbpohuubiphu dbkie (gynid £ tpynt tnwppbp funuwynipjuu pnsu-
wnp b swihnwiubipp uwwwpynd Bu dhwdwdwuwy: Uu hwugqudwupp huwpwyn-
pninlu £ mwihu wudhowwbiu uywwnby wwppbipnieiniup: UWuhwwn £, np h tipon
qugh wpunwnpnnuwunigniup  Ywiudwd £ dnunpwtynieh dbe wnlw snp Uynyesh
pwuwynipyniuhg: Ywpbih £ Yupdt|, np nppwu thnpp |huh funuwynipyniup, wju-
pwu dkd Yhuh ququpunuwnpnigniup: Uwlwiu dbpwuwsdht dwupbubph wpwg
pwqdwgnup wbnh £ nibunwd funtwynigjwu npnawyh dhowlwiph wwnwgwynid:
Pnpduwlwu hbwnmwgnnnipiniuutiph hhduwlywu uwywwwlyp wn dJhowlwiph npn-
onwiu £ $npdbiph wpryniupubipny wwpqub) £, np ququpunwnpnipjwu bywnw-
Ywhwpdwp funtwynieyniup pnsuwnph nbwpnud Yugdnid £ 89-91%:

Upnwnpuywiu wbnuiwynud: Lwpnpwwnnp wwjdwtubpnd juunwpdwsd
thnpduwywu hbwnwgnunigniuutiphg htwn dhwwwpp Ynyehg ququpnwnpnt-
pjwu gnpdpupwgh nwnwiuwuhpnygyntup Yuwwnyb) £ wpnwnpuwywu inbnuywy-
dwu Ypw: Ydbpohtuu Ywnnigyt £ Lnwwlybpnh pnguwpnidwlwt $wpphluh pnsu-
wnph oquwhwudwu  pwg wpnpwwnphwynut: Sknwluwinuip ubipwnnud £ 6043
Swywih dbnwnwywu quuwlwu nbwlwnp, wmbnunpywsé hnphgnuwlwu wnwug-
pny bpywppbnnuw hGuwpwuubph Jpw, 600° dwlwih snp ququynunwlhs,
unnpgbinujw wpuwjwwnniu, dnunpwjnyeh punniuhs wjwquwu U dEnwnwywu
nt wjwuwnhly funnnjwywqdtin:

Ogwnwhwuynn Yeuuwquugqywdp Yuqgdnd £ opwlwu 2.8 n: Stnwlwjdwu
opwlwu wnwybijwgnyu nt ujuquagnyu wpunwnpnnulwunyggniuubpn hwdwww-
nwuluwtwpwp Yugdnwd U 120 L 85 ud®/op: <hwnbwpwp, gugh wnwybugnyu L
ujuquagnyu mbuwlwpwp wpnwnpnnuwunigniutbpp (Ununpwunyeh Tn. hwy-
Uny) hwdwwywwnwuppwuwpwnp Yugdnd &U'

Q=429 u®un U Q= 30.4 ud®/ wn:

Cwdbdwwnbiny wyn dbdnigyniubinp utigndh| gnpdptpwgny wofuwwnnn nw-
uhwlwu gnpdwpwutbph swihwuppubph hbw, tjuwnnd Gup, np wpunwnpulwu
nbnwlwdwu wpryniuwybnnigniup pwwywuhu pwpén k:

Gppnpn gjfunid «Y4bLuwqugh gnpdwpwuh Ywnnigwdpubiph nt uwppwyn-
pnuiubph Uywpwgpnieyniup nu bpwuwyneniup» putwpyynud Gu  YGuuwgugh
gnpdwpwuh wwppbph  (uwppbp, hwdwlwpgbp) wofuwnmwuph  hnwwihnyejwu
pwnpdpwgdwup dhnjwd wnwowpynyeyniuubip, npwug dh dwuh thnpduwlwu ni-
unwduwuhpnieniup b npdnwd £ YEuuwqughg dddpwonwduh wugwwndwu phdh-w-
Ywu tnwuwyp:
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<hnpwyihjuwywyu hwwuph junnguwéph Juwmwpbjugnpénuip b nb-
nunpdwt wbnh puwnpnieniup: Yktuwquagh BYpnwywlywu dhoht W fungnp hgn-
pniRjwl gnpdwpwutbipnd hhnpwyhYwywu thwywupp, npp Swnwynid £ nkwlyunn-
ph qugh dwywnu hwunwunnitu Gugnid ywhwwubnt hwdwn, wbnwnpnud Gu nb-
wywnnph qutwlywu ywwnh wpnwphtu dwybplnyeh ybpuwdwunid:

LY.6-nud wwwnlbpdwsd £ hhnpwyhywywu thwwuph ufubdwu: Wu pwn-
Ywgwsd £ sdwugninnn wnnuwunb guuwlwi thwy wunphg (1), yepshtuhu dhwg-
Jwd qugh dnunph (2), tph (3) Ygwihnntiphg U dwpnip oph wipdwt (4) b wofuw-
nwd oph nwwnwpydwu (5) Ygwihnntiphg nt onh dnunph U hnwgdwu (6) quuw-
uwlwynp Ywihnyphg: Ygwihnntipht dhwgywé funnnjwlubpp Ywhwynpynd Gu
unytu pYwjht hwdwpubpng tpwsd dbG§ htpdbnhynigyniu wwywhnynn EEYunpw-
dwquhuwlwu Ywihnypubipny:

— | H | |
Guq nlugh
—
Yhbuwpwbiwlwl quy
Guc 3
Uwpn L
-—
(wnuuyh Uhgngny
4

pwlunnphg

| |\2 1

| — s

LY. 6 <pnpwdihyuwlwt thwluwiph qéwwuplbpp

Zhnpwyhywywu thwlwupp gnpénud £ hbnlyw| Ybpw. nbwlwnnphg
quqp (2) funnnjwyny dnunp £ gnpdnud opuyht dhgwiuyn b wnwgwyubiph suny
nnipu qwiny wuneh Yyepuwdwup, (3) fjunnnjwyny hbnwunud £ nbwh YEuuwpw-
Uwlwu qupsp:

Unyu gnpdpupwgubph hbwnlwupny thwlwuph tnwpnnnygjwu onipt wu-
wnhdwuwpwp wnunnynd k, nph ywwbwnny wuhpwdbtionniegniu £ wnwow-
unwd wunpp wwppbpwpwp nuwwpytp b hgpwynpb) pwpd opny: Pwlwuph
onh |hgpwynpnuwit hpwywuwgynw £ hwdwwpgswihtu nGlwdwpdwdp opwlwu
dbly wugqwd: <pnpwyhulwu hwywuph swhwagnpddwu thnpép gnyg £ wnwihu,
np |hgpwynpdwu gnpdptpwgnul wnwowunw E qugh hnuwynpnwwn nbwh
dpuninpwun: Unyu Gplnypp pwgwntint hwdwp, huswybiu twl gwhwgnpdnnh Ynn-
dhg Ywlwuph gnpdwnnypubpp huybint tywwwyny, wnwowplynd £ hpn-
pwyhjulwu thwlwupp nbnunpbp nbwyunnph hwwnwlyh dnnwyuwipnid, oph
gnwp Ywwwpbp hwunwwnnit dupdwt wjwqwuhg hupuwhnu nbdhdny, nw-
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wnwpldwu gnpdpupwgh thninw dnunph thwlwup wwhb) thwy ypdwynud:

Unweownynigyniup huwpwynpnipiniu £ nwihu  dwpnip onipp tiwg opdninh
Guonuing’ hpwdwpybiny wyndwh oguwgnpdnidhg:

NEwywnpp |hgpwynpnn wyndwyh ubpéédwu hwdwywpgh Yuuwmwpbju-
gnpddwt mwppbpwlyubpp: Ybkuuwqugh dwdwuwlwlyhg gnpdwpwutbpnd nb-
wlwnpp (hgpwynpnn wyndwp wnbnwnpnd Gu dnunpwuyniyeh wjwquuh hwpluw-
uneywdp’ thwly Ynunbjubipnud: Ldwu wbnwnpdwu nbwpntd wnwowunw k hgpw-
Unpnn wyndwh ubipdddwu npulw pwpépnigniu’ hg: Unyu hwugqwdwupp hwéwju
nintilgynd £ jhgpwynpdwu gnpdpupwgh fuqdwdp, pwuh np dedwgwsd utipdddwu
pwnapnyejw 2unphhy sh wwywhndynud wndwh udhnwghnt wwwpp:

g VL‘ ’EH?_%/

gbuh  sbpdmhnomGalhy b * -
3

0/ L2 é

UY.7 Mndyh bbpéddwt hwdwluwpgh qéwwyunplybipp
l.yndw; 2.dndwt junnndwly; 3.Jwlymnidh wbnp; 4.qwbg; 5.dnuppwiyniph
wywaqub, 6. plwuyhti wndyy, 7. owpnps, 8. pwg wywaqut, 9. gutg, 10.
ninnnpn. gpowibiuly

Mnduh wnbnunpdwt thop npnatijhu whnp £ uuwnp niubuw) bpip gnpént’

o dnunpwtjnieh wjwquwuntd htinny quugywséh ujuquagnyu dwlwpnwyh uhop,
o Junnigwdph nbnwnpdwt Jujph dpuninpuwhu dugnudp,

e htinnwy Yuuwquugywsdh sbpdwumnhtwup:

Ununpwujnyeh  wjwquwuh hbnny  YEuuwquugwédp, stwjwd  fuwnudwu
gnpdpupwgh, wjuntwdbuwjuphy |hnyhtu hwdwubn sk, nph wwwndwnny wyndwh ubip-
66dwt funnnyulwaghdp hwbwhuwyh fugwuynd £ whun unyebpny, nph hbinlwu-
pny pwpd Ujnieny ntwywnph |hgpwdnpnwdp Ywpnn £ npwuw) b pbipbp ququp-
nwnpnpjwt tjwqiwu b gnpdpupwgh wulwntuwgdwu: Lnwwybpnh YEuuw-
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quah gnpdwnwunw udwu hpwyhdwyubip pwgdhgu h hwyn Gu GYGE Nwnwiuwuh-
ptiny gnpdnn wnbnwywjdwu wofuwwmwuph dh pwuh twpyw thnpép, dbp Ynndhg
wnwowpyyn £ nbwlwnnpp hgpwynpnn wndwh ubpdddwu hwdwlwpgp Ywhw-
Unptip ipwgnighs wwppbipny: Unwewnynipjwu hhdpnud puyws £ dGYy qunwithwn.
thgpwynpnn wyndwh dnunpnid unbindtip npwywu wybiigniywjht dugnud:
Ukuuwquqgh dwppnudp 68dpwopwéthg: Tddpwihu dhwgnieginiuhg YEuuwgugh
dwppdwt hwdwp Ywpnn Gu ogunwgnpdyb) wpunpghwih, wnunppghwih Ytuuwph-
dhwjh, fubdunppghwih hwdwlwngbip: Ysuuwquagh dwppdwt wnwuduwhwunynt-
pinwutiphg tjutiny, whkluuninghwlwu b nunbuwlwu tywwwnnwubpny wnwybi
uwywwwlwhwpdwp E fubdunppghwih wbluuninghwih ogunwgnpdnwdp, nph dhon-
gny huwpwynp £ d&dpwonpwduh opuhnwgnud dhtusk mwppwlwu §dnuwiph:

Utip Ynnidhg wnwownpyynid £ jubdunppghwih gnpdpupwgp Ywunwnb bwwn-
npnwih hhwnpinphnh (nGnyeny ninnuhnu whwh thpthpwht: wwwpwwnny, nph
wpryntupnuwd pupwunw b phdhwlwu nbwyghw '

H,S+NaOCl = NaCl +H,0+S {

Sunphhy wwwpwwnh nwpwyubph ypw wnlw thpthniph obipnh, pugwnynwd
E 66nwiph Ynunwynwt gwugbiph Ypw, pwuh np wwywpwwnp odndwsd £ qugh wpw-
gnijwu b jnwdnyph wpnwnpnnulwuniygjwu thnhnfunyjwl jwju inhpnyeny:
Pnthpwiht wwywpwwnnwd hhnpnnhtwdhywywu nkdhdht ubpluwjwgynn wwhwug-
ubipp Wwpdwuwynpywsd Gu npuunwd swpdniu thpthniph wnwybjwwbu qupgqugws
dwytipunypeh untinddwu wuhpwdbounnyejwdp, npwtiugh qugh U (ndnyeh dbe gn-
Jwuw thnfuwgnbgnipjwt wnwyb) Uywuwnwynp wwjdwuubip:

Ninnwhnu whwh thphpwht wywpwnnd Yeuuwgqugh fubidnunppghw
huwpwynpneniu £ wnwihu unwuw] wwypwupwihtu 6énuwp, hul wnwowgwsd Uw-
wnphnwh pinphnu ogunwignnpdtip nwnpdjw) Uwwphnwh  hhwnpinphn  unwuwnt
hwdwnp:

nppnpn gnifup «YEUUWquugwsh nbnwithnfudwu hhnpwyhywlwu hw-
dwlwpqgp, bpwunyesh oguwgnpdnuip npwbtiv ywpwpwwunye» udhpdwsd b hb-
nny YEuuwquugywsh wnbnwipnfudwu hphnpwyhluyuwu hwdwlwpgh uywpw-
gnpniRjwut nu hpnpwyhywywu hwoqwpyhu b dowlwpnyubphu hbnny wwpwp-
nwujnyeh npdwu wnwowpyynn gpwyhwinwghnt tinwuwyhu:

LUbkuuwquwagh gnpdwpwuubipp YEuuwquugwsh nbnuihnfunidu hpwlwuw-
gunu GU Jdbé dwuwdp wywnndnphjwiht wpwuuwnpuny, pwuh np wuwulwuww-
hwlwu $bpdwubpp qunuynud Gu gnpdwpwuhg wwutjwy Yhindbinp hbnwynpnie-
jntuubiph Ypw: Gppbdu fungnp wuwutwwwhwywu $bpdwt hp Yud dnn tnwpws-
pnud Yunnignw £ Yeuuwgquagh gnpdwpwt, pwihnuubph ybpwdwldwu b puw-
wwhwwuwlwu unpdbph wwywhnydwu hwdwp:

Ubkuuwquuqush wmbnwihnfudwu hpnpuyhulwt hwdwlwpgp: Lne-
uwlbpunp YEuuwgqugh gnpdwpwunud opwlwt 250 n hbnny pnsuwnp 1 Yd hbnw-
ynpnipniuhg 10 wn pntwwwpnnnipjudp wywnnunpwuuwnpunny wbnwtnfuynid £
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nbwh dnunpwipneh wjwquup W unyu pwuwlyh Gpwunys' gnpdwpwuhg nbwh
wwhwywudwt wjwquup: Yktuwgqugh gnpdwpwuh hhpwwnwljws Yunnigudp-
ubiph nwuwynpnigyniup wnbnwupnud huwpwynpnipinit £ uinbindnud htnnwy Yeuuw-
quugywéh wbnwihnfunwiubip hpwlwuwgub) dhlunyt funnnjwwownpny, dnun-
pwlynehup’ dbfjuwuhywlwu, huy Gpwunyehup’ Gugnwwihu hupuwhnu Gnutuwy-
ubipny:

Lwuh np funnnjwywowpwiht hwdwlwpgnud Gpydpwqg hbinnyp inbnwithintu-
ynuw £ hwlwnwy ninnnigyniuubpny, www, nbnlu sdowldwsd b wpnbu dowyjwsd
unebiph dhdjwug htin juwnunwp pwgwnbint hwdwp, wuhpwdtion E hunw
wwppbpwpwp nwwnwpyb) funnnjwywowpp: Snpdwpwup nbfutninghwlwu gnps-
pupwgubinh 6hown L dwdwuwyht Yugqiwlybpwdwu tunwnnuing Yuphp £ qqug-
Ynud npnab funnnjwlwownh nunwpldwi dwdwuwlwdhongh dbdnipyniup:

T

UY. 8. Ybtuwquuqyush pbnuhnfudwt hhnpuyihljulw
hwdwlwpgh qéwwunplbpp:
1.yGuppnbwlwt wnpwdpwp, 2. wyndy, 3. unnnyuwlwown,

4. dnuppwityniph wywquit, 5. nbwlpnp, 6. Gipwiynish thwl
wywquiti'quqgnintin, 7. Gpwtyniyph Ynupwldwt pwg wywqut, 8. ququiypwp
funnndwly 9,10,11,12 thwlwbtbp

Uktuwquugquéh funnnjuluwawpwiht mbnuihnjudwu hwdwywpgh
hhnpuwyihyulwu hwuplyp: Yhunwpybup pun Bplupnyejwu hwunwnniu io

ptipnientu, L Gplwpnigyntu W hwuwnwwnintu D wnpwdwghd niutignn funnnywly, nph
unnpht dwjpnd  nbnwnpwd £ unyt wpwdwgdh hwppe thwlwu, huswbu
wwwnybpdws E uy. 9-nud:
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LY 9. Uuypninh pannnduljuipwph qéwwunplybpp

Cunnwwbup, np dwdwuwyh t=0 wwhphu funnnwyh uwnpht Swypnu
wnbnunpjwsd thwlwut wlupwppenpbu pwgynud k:
<bnnuyh owpddwt punhwunp nbwpnd wpwgnegniup Yuujws £ X Lt
thnihnfuwwuubphg: Uuubindbih htnniyh nbwpnud dwdwuwyh gwulwugws wwhp
htnniyh  ywu  pninp - Yupwdpubipnd  dhoht - wpwgnigyniup  Ythuh  unyup:
<bnbwpwp wpgnipiniup Yihuh Ywhudws dhdhwju dwdwuwyhg' v = £ (t):
Uyuhwywn E, np Yniubuwup hbnbyw) wwjdwuubpp'
ulgpuwywu t=0, x=L, V=0, (5)
uwhdwuwjhu x=0, t=T, (6)
npinbn T -u funnnyulwownh |phy nwnwnpldwu dwdwuwywdhongu k:
dwdwuwyh t >0 wwhh hwdwp ng unwghnuwp 2wnddwu nhybiptughwy
hwywuwpnuiu punniunwd | htinlyw) inbupp
iog:%vu% 7)
npwntin i =Hy/L funnnqwlwowph plipnigniut k:
t=0, V=0 wwjdwuh hwdwp (7) hwywuwpdw jnddwup npnaynwd & V(t)
$niuyghwt , wjunthbnl, dx = —V(t)- dt hwjwuwpdwu X=0,t=T wuwjdwuhp

hw-dwp hunbgpdwdp, npnaynud £ dwutiwghnwlwu gpulwuniygjwu dbe hwjinup
(nniip, npp dbp uswuwynwiubpny nup hbnlyw) wnkupp'
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mL
T= In(e + e2mL —1)

, (8)
mVO

2gi,D . 4 .
Vo = 2897 2 (9)
y) 2D

Stnwnntiiny (9)-h wnwoht Lpwuwydwl dby ig = Hy /L, unwunw Gup,

npwntin'

np Vo -u ubpluywgunud £ H§ dugdwup hwdwwwwnwufuwunn unwghnuwn wnd-
dwlu wpwgnignLup:
AL
Utd  bpywpnyejwt  funnnjulp  hwdwp e P >>1:  dbpwnuntwing
uwfuyhu vowuwyniubiphu, Yniubuwup'

J(HZDMJ: (10)
VO AL

L/V, =T, ubpyuywgunud £ funnndwyp nwunwplydwt dwdwuwlywdhongp
hwjwuwpwswih swpddwu nbwpnid:

Lhnbwpwp, wuhwjwuwpwswith wpddwtu nbwpnd  funnnywlywownp
nwwwnpliwu dwdwuwlwdhongp Yhup'

T =TO(1+2DIn2)3 (1)
AL

Mwuwnpy funnnwyh hwdwnp, punniubing 2 = 0,02, npnpbup L/ D hw-
pwpbpnuygjwu wju wpdtipp, nph nbwpnid wuhwywuwpwswih 2wndnuip hwjwuw-
pwswth punniubihu nuunwnpydwu dwduwlwdhengutiph 1%-h wnwppbpnyeyniu £
wnwowunut'

T 2-ln2 D L L
— =1+ -—=101= 0,01— =69 = — =6900
TO 0,02 L D D
Snpduwywu Yhpwnnigjuu hwdwp funnnulwownptph  hhnpwyhyulwu
hwodwpyubpnu  pnyjwwnpynud £ dhusle 3%-h wwppbipnygyniu: - <hwnliwpwp,
L/D>2300 nbwpnu, funnnyulh nuwuwplydwu gnpdpupwgnud  htinnyh
owpdnwip Ywpbih £ punniut] hwjwuwpwswih, wjuhtpt, thwlwuh pwgdwu
dwdwuwly hGnniyh  vwu pwthwnph pupwgpnuW  wuwbub]  wpwgnyejwu
thnthnfunigyniup puin dwdwuwyh:
Pnyubphtu opquuwlwu htnniy ywpwpuwyniph npdwuhwdwluwpgp
LUbUuwqwuagh gnpdwpwunwd wuwbpnp wwydwutbpnw  fudnpnud - wugwd
Ytuuwquuqywsdp hwunhuwund £ npwljw] opgqwuwlwl  wwpwpuwujnye:
Mtwywnphg  hwudwdé hbnny  Yeuuwquugywdp, bGupwpyybing — obipdwjht
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dowydwu, gtipd £ pnyubiph hwdwp Juwuwwnne dwupbutiphg: Uowlydwu Gupwpy-
qwd htnny pnguwnpp wwpniwynw £ pnyubph hwdwp utunwpwnp W hnnh
npwyh pwpbjwydwu hwdwp wuhpwdton pwdwlwupu dbGé pwuwyh wgnwn, $nu-
$np L Yuihnud:

Utp Ynnidhg wnwowpyynuw t dowlwpnyubiph Ybgbinwghwih pupwgpnu
htnnty wwpwpuwunyeh nwne nwuwl' nnngdwt 9ph hbwn wju fuwnubne dhon-
gny: Uju nbwpnud pwgwlwjnw £ quuwqwu dbfuwuhqdubp oguwgnpdtint wu-
hpwdtignnieiniup, htnbwpwp Fdwu £ b wuhwdbdwn phy wluwwnwwnwp: Unw-
ownlynn tnwuwyp thnpdwpyyt £ Gpwufuwdwunw Gghwwwgnpbuh hnnw- nw-
nwdph Ynw:

GrRAUYMUSNREBNRLLEN BY UMURUNYNRE3NRLLEN

1. Upwwwpp Yhuuwquugwdh' pnsuwnph wuwbpnp fudnpdwu gnpdpu-
pwgp 2wpniiwlywywt £ nu uyntt, ququpuwnpniggniup hwutnd £ wnwybjw-
gnyu dbonieywu, Gpp dnunpwjneh funtwyniyeiniup wwhwwuynd £ 88-91%-h
uwhdwund:

2. Ununpwujnieh wywqwuh fuwnuhsh EGlwpwowndhsh thnfuwphunwip
Ywpgwynpynn  wpuwnpnnulwunygjuwdp  hhnpnawndhsny  htwpwynpnigyniu
nwhu fuwnudwu gnpdplpwgn nwpwdh) wjwqwuh gpbeb nng funpnipjwu Ypw,
huy ntwywnph hhnpwyhyulwu hwywuph duwhnfuniyggniup b dhwgdwu wnbinh
puwpnieyniup’ funwwib Ypwihgpwynpdwu dwdwuwy qugh Ynpunphg b wndwh
ognwgnnpdnidhg:

3. MtGwywunnph |hgpwynpdwu hwdwlwpgh wofuwwnwuph hnwwihnyejniup
pwpdpwgubint W ng opquuwywu ujniebiph pwithwugnudp npw dtie huwpwynphuu
thnppwgubiint uywwwyny wnwyb) dtnuwnt £ ubipdddwu hwdwlwpgh Gplydbpb-
Uwjwlwu hwpdwpwnwunipniup:

4. Ninnwhnu whwh thpthpwiht vwppnd YEluwqugh fjubdunppghwu uw-
wphnwh hhwnpinphnh (nwnyeny hwunhuwun £ wnwyb) wpryniwwybivn nwuwly
Ytuuwquan dSdpweonwduhg dwppbint hwdwp, npp htwpwynpnigyniu £ wwihu
unwuw] wwpwupwihtu dénwp, U bwwnphnuwh pinphnh wnwowgwd (ndnyEp nwp-
&jw| ogunwgnndti uwwnphnuwh hhwynpinphn unwuwine hwdwp, wyuhupt, untindt)
wupwthnu nbfuuninghw:

5. Ukuuwqugh gnpdwpwup hbnny Yetuwquugwsdh'prstwnph funnnyw-
Yuwjhtu nbnwihnjudwu dowlyywsd ufubidwu wwywhnynw £ wwhwywudwu dwfuubph
dnuin Bpynt Yupgny tdwuwgnd  wywndnphjwiht inpwuuwnpunp - hwdtidwwnnt-
pjwdp, huYy hnnht hbnnyy wwpwpuwugnyeh wpdwtu wnwowplynn gpwyhwunwgh-
nu Gnwuwyp huwpwynpnipniu £ unbindnud dowlwpnyubiph ybhgbnwghwih  pou-
pwgpnid wuhpwdtion swihwpwduny wywpwpunwgdwu gnpdpupwgh Yuwgdwlybp-
wnud:
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FrEBOPIr'AH APMUHE APLPYHOBHA

OKCNEPUMEHTAJIbHOE UCCINEJOBAHUE AHASPOBHOIO BPOMEHUA
OHOPOJHOU BUOMACCHI N UHIEHEPHbIE PABPABOTKU
YCOBEPLUEHCTBOBAHUA TEXHOJIOTMU BUOTA3-OHEPTUA

PE3IKOME

Paspabotka MeTofoB yTUAM3aUMM OpPraHMYeCKUX OTXOAOB, B YaCTHOCTH,
OTXOAOB  MWMBOTHOBOACTBA, TpEACTaBNAeT, B TMepPBYIO OYepedb,  BaMHYyto
aKonornyeckyto npobnemy. OfHMM U3 METOAOB YTUAM3ALUUM OTXOAOB ABNAETCA
aHaspobHoe OpoMeHMe OpraHMYecKMX BELLECTB B peakTope C Lenblo BblipaboTu
6vorasa, YTO MMeeT LUMPOKOE PacrpoCTpaHeHWe BO MHOTMX CTpaHax mupa (KuTaid,
NHpana, esponelickne ctpaHbl, CLUA v T1.4.). Ha 6uorasosbix 3aBopax, B OCHOBHOM,
npuberaloT K [BYM TexHonormam: Ouomacca-buoras-aneKkTpuyeckaa U Tensosas
SHEpruu, MyTem CkuraHua 6uorasa B KOOreHepaLMOHHOW YyCTaHOBKe M buomacca-
6uoras-uncTblif mMeTaH, nyTeM O4YMUCTKM Ouorasa oOT yrnekucnoro rasa. B obewx
TEXHOMOrUAX MpeABapuTeNbHO OTAENAIOT CEPOBOAOPOJ M3 cocTaBa Ouorasa, Kak
arpeccuBHOe BELLECTBO /1A MeTaN/IMYECKUX NOBEPXHOCTEW MaLLnH U Tpyb.

Ha 6uorasosbix 3aBojax €BPOMEWCKUX CTpaH, Kak MpaBuio, NPUMEHAIOT
KOMOMHMpPOBaHHYtO 6UoMaccy, COCTOALLYIO M3 HaBO3a KOPOB, CBUHENl W ObITOBbIX
OpraHUYeCKUX OTXOH0B FrOPOAOB U APYrvX HaceneHHbIX MyHKToB. Cpeaun cneuuanmcTos
oTpaciu bbITyeT MHeHWe, 4TO aHaspobHoe bpoeHWe OfHOPOAHON bruomacchl MOMKET
6bITb HeycToiiumBo Mo BpemeHn. OYeBUAHO, YTO NPOBEPKY AAHHOIO MPeAnoNoKeHUA
MOMHO OCYLLECTBNATb TOMbKO 3KCMepumeHTanbHbIM nyteM. C Uenblo M3yyeHus
[MHAMUKM npouecca U MPOU3BOAUTENBHOCTU ras3oBbIAENEHUA W3  OAHOPOAHOM
6uomaccbl- NTMYbEro TMomeTa, B 3aBUMCMMOCTM OT BRAXHOCTM Obina co3gaHa
nabopaTopHas 3KCMepuMeHTanbHaA YCTaHOBKA, COCTOALLAA W3 [BYX PEaKTOpoB CO
CBOMMM  MOKpbIMM  rasronbjepamu. B pabote  npusedeHbl  pe3ynbTatbl
3KCNepuMEHTaNbHbIX  UCCNEAOBaHWUii,  MpoBefeHHbIX Ha  nabopaTopHoil K
NPOVU3BOACTBEHHOI YCTaHOBKaX.

[Ina JlycakepTckoro 6uorasosoro 3aBoja paspaboTaHa TEXHOMOMMYECKas cxema
TpybonpoBoAHOro TpaHcnopTa MH(AO3HTA U 3pctoeHTa, COOTBETCTBEHHO MOAAuM
CbIpOro rMomeTa MexaHU4Yeckum cnocobom u3 ueHTpanbHoro bacceiiHa o bacceliHa
NOATOTOBKU MHMIO3HTA UM yAaneHuAa 3pcniodHTa CcaMOTeYHbIM CMocoboMm, U3
peakTopa A0 OTKpbITOro bacceliHa XpaHEHUA, OQHUM W TeM Me MarucTpaibHbIM
Tpybonposoaom. lMponsseseHbl rnapaBIuyeckme pacyeTbl Mo onpefeneHuio avameTpa
TpybonpoBoAa U BPEMEHU OMOPOMHEHWA €ro y4yacTKOB B 3aBUCMMOCTW OT npodpuna
marucTpanbHoro Tpybonposoga.
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OcHoBHble 3agaun paboTbl YyCTaHOBEHDI MyTemM 3KCMEPUMEHTAbHbIX
UCCNefoBaHUl: MpOBEPUTb  YCTOMYMBacCTb Mpouecca aHaspobHOro bpomeHuns
OflHOpOJHO/ OMOMacChI-NTUYbErO MOMeTa, pa3paboTaTb XEMOCOPOLMOHHbIN MeTOp,
O4UCTKM brorasa oT CepoBOAOPOJA B MPAMOTOYHOM MEHHOM annapare, paspaboTaTb
TEXHONOTMYECKYID ~ CXeMy  OYUCTKW,  BbIABUTb  ONTUMasbHble  MapameTpbl,
OMUCbIBatOLLME AVMHAMUKY Fa30BbleNeHNA B 3aBUCMMOCTN OT BIAKHOCTU UHCIO3HTA
1 oT cnocoba nepemelLnBaHna Guomaccol.

Ha ocHoBaHuM usyuenus onbita paboTbl JlycakepTckoro 6uorasoBoro 3aBoAa,
COCTaBfieHbl HEKOTOpble MPeAJIOMEHNA, KacaloLMecAs KOHCTPYKTUBHbBIX MW3MEHEeHWi
pasnnyHbIX Mepefenos: 3ameHa SMEKTpoABuraTena MeLUasKku MOCTOAHHOW CKOpPOCTH
npvemHoro bacceiiHa WHNIO3HTA Ha TMAPOABUraTENb C MEPEMEHHON CKOPOCTbIO,
MOJEpHM3aLMA  BCaCbIBAlOLLLENi CUCTEMbl  3apAMAlOLLLErO  peakTop Hacoca WU
rMApaBnMyecKoro 3aTeopa peakTopa. PaspaboTtaH 1 ucnbiTaH rpaBUTALMUOHHbIN METOR,
BHECEHNA OPraHNYECKOro MMOKoro y,l],O6p8Hl/Iﬂ B I'IOLIBy ﬂOﬂVIBHOﬁ BO,I],Oﬁ Ha Be€Cb
nepuop, BereTaLymn pacTeHuii.

BbinonHeHHoe nccnepoBaHne NO3BONAET 3aKMFOYNT!

1. DKCnepuMeHTanbHbIM MyTeM yCTaHOBEHO, YTO MeTaHOBOe bpoMeHne OfHO-
pOAHOI OMOMACChI-NTUYLETO MOMeTa MPOTEKAeT MPOAOMKUTENBHO U YCTOWYMBO, a
raso- BbljeneHue AOCTUraeT CBOEro MakCUManbHOroO 3HauyeHWA, Korja  BNaMHOCTb
UHGNIO- eHTa nopaepxmnBaetca B npegenax 88...91%.

2. 3ameHa aneKTpopBuraTenAs MeLanku WHGMIOIHTA TUApOABUTaTeNeM C
peryiu- pyemoil NpOM3BOAUTENBHOCTBIO MO3BOMAET PacnpoCTpaHATb  MpoLecc
nepemeluvMBaHUA MOYTU No Bceil rnybuHe Oacceliha, [pobaBneHne B cucteme
rMAPaBIMYECKOro 3aTBOpa HOBbIX 3MEMEHTOB MO3BONAET B aBTOMATUYECKOM MpoLecce
3aMeHbl OTpaboTaHHOM BOAblI WCKMIOYWTL MOTEPU rasa, a Bblbop MecTa ero
NOACOEAVNHEHNA K PEaKTOpY YNpOLLAeT KOHTPOMb U yNpaBieHne NpoLeccoMm.

3. C uenbto NOBbILLEHUA HAJEKHOCTM MpoLEecca 3anofNHEHUA peakTopa M
YMeHb- LLUEHWA, MO BO3MOMHOCTU, KONMMYECTBA HEOPTraHUYECKUX BELLECTB, BXOAALLMX B
peakTop, ABYXMalMHHaA KOMMaHOBKa BCACbIBAOLLEN NIMHUM MUTAIOLLLETO pPeakTop
Hacoca ABNAETCA HauBbIrOAHENLLEN.

4. B neHHom annapaTe MpAMOTOYHOrO TuMNa xemocopbuma buorasa pacTBOPOM
runoxnopuia Hatpua ABMAETCA LienecoobpasHbIM METOLOM AIA OYMCTKM buorasa ot
CepoBOAOPOAA, YTO MO3BOAAET MNOAYYUTb 3neMeHTapHyto cepy. Obpasyroluiica
pacTBOp XnopuAa HaTpua creayeT UCMonb3oBaTh AJ1A NMOAYYEHUA TUMNoXaopuaa HaTpus.
MpepnoxerHan TexHonorua 6e30TxopHa.

5. PaspabotaHHaa cxema TpybonpoOBOAHOrO TpaHCMoOpTa MNTUYLETO MOMeTa
61o- ra3oBoro 3aBoja MOYTU Ha ABa MOPAAKA YMEHbLUAeT pacxofbl Ha CopepaHue
Mo CpaBHEHWIO C aBTOMOOMIbHBbIM, a  pa3paboTaHHbIli rPaBUTALMOHHBIN METOS,
BHECEHUA MHWAKOro OpraHWyYecKoro yaobpeHuA B MOYBY MO3BONAET OCYLLECTBUTbL
yAobpeHue Ha BeCb NepuOp BereTaLuun pacTeHUiA.

22



GEVORGYAN ARMINE ARCRUN

EXPERIMENTAL STUDY on ANAEROBIC FERMENTATION of
HOMOGENOUS BIOMASS and ENGINEERING ELABORATIONS for the
IMPROVEMENT of the TECHNOLOGY- BIOGAS-ENERGY

SUMMARY

Elaboration of methods for the utilization of organic wastes, namely manure of
livestock farming is first of all an important environmental problem. One of the
methods of utilization of wastes is anaerobic fermenting of organic mass in the
reactor, aiming to produce biogas, which is practised on a large scale in many
countries (China, India, European countries, the US and others. In biogas plants two
technologies are basically applied: biomass-biogas- power and thermoEnergy by
burning biogas using coo-generating machine and biomass/biogas/ pure methane by
purifying biogas from carbonic (acid) gas. In both technologies preliminarily hydrogen
sulphyde is separated from biogas composition, which is aggressive substance for
metal surface of equipment and pipes.

In biogas plants of European countries, as a rule, combined biomass,
composed of cow and pig manure, as well as wastes of cities and other populated
areas are utilized. Among specialists of the field there exists an opinion that inorganic
fermentation of homogenous biomass may turn out to be unstable over time. It is
evident that this statement can be substantiated only by conducting an experiment.
Aiming to study the dynamics of the process and productivity of gas separation from
homogenous biomass out of the height of a bird flight depending on the humidity, an
experimental laboratory plant has been established made up of two reactors having
wet gasholders.

For Lusakert biogas plant a technological scheme of pipeline conveyance has
been worked out for the influent and airfluent, for supplying raw manure in a
mechanical way from the central basin to the basin of preparing influent and
discharge of airfluent by gravity from the reactor to the open air storage, using the
same main pipeline. Hydraulic calculations have been conducted on defining the
diameter of the pipeline and the time for emptying of its area depending on the
profile of the pipeline.

The main objectives of the paper are, by using experimental research, to
establish if inorganic fermentation of homogenous biomass of poultry manure is
stable; elaboration of chemisorption method of purifying biogas from hydrogen
sulphyde in single pass vapor device, elaboration of its technological scheme, location
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of its optimum parameters, describing dynamics of gas separation depending on
humidity of the influent and on the way how the biomass is mixed up. Based on the
study of the operation in Lusakert biogas plant, several suggestions have been made
related to the constructive changes of different portions, i.e. replacement of the
electric engine of the mixer of constant velocity of the intake basin of the influent with
a hydro-engine of variable velocity; modernization of sucking system that is charging
the reactor of the pump and hydraulic lock of the reactor. A gravity method of
fertilizing the soil with organic liquid (airfluent) was elaborated and tested with the
help of irrigation water during the whole growing season.

The Completed research study allows to conclude:

1. Fermentation process of homogenous biomass of poultry manure is
continuous, taking place steadily; gas separation reaches its maximum point, when the
humidity of the influent is maintained in the boundary of 88-99%.

2. The replacement of the electrical motor of the mixer of the influent basin by
a hydro engine having regulatory productivity allows to expand the mixing process
throughout the entire depth of the basin; besides, modification of hydraulic lock of
the reactor as well as selection of the right location of its connection point to the
reactor allow to exclude loss of gas during recharging process as well as the use of a
pump.

3 Aiming to raise operational reliability of feeding system of the reactor and
also to decrease as much as possible the amount of non organic substances
penetrating in the reactor, use of absorption line with double machine system is
considered to be the most efficient solution.

4.In single-pass type vapour machine chemsorbtion of biogas with the
hypochlorite solution of sodium is considered to be a much more expedient method
for refinement of biogas from hydrogen sulphyde that enables us to get commercial
sulphur and also to use the produced chloride solution of sodium for getting
hypochlorite sodium, i.e. to create a non-waste and easy to use technology.

5. The developed scheme for the conveyance of poultry manure using the
pipeline of Lusakert biogas plant assures to lower conveyance costs twice vs trucking.
As to the elaborated gravity method for injecting liquid organic fertilizer into the
soil allows to organize fertilization of the crops in needed rates during the whole
growing season.
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