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LEMPUONKE3NKRL

SGhunwnbuthjwlywu wnwopupwgh qwpqugnuip hwugbgpt) £ $hghyulwt
w2fuwwnwuph  ujwqdwup W phs  owpdniu wwpbwybpwyh  hGin wnusgynn
gnhpénwutiniejwu nbuwyubiph wybjwgdwup, hush hbunbwupn dwpnyuwug dnun wéb]
GU uhpurwunpwihtu b Uywpnwihtu fuwugwpndubipp, Swpwwlwnwp, hhwbpunnuhw,
hdnwuhwinbivnh bjwgnudp:

Opqwuhqunud wwpeninghwlwu thnthnfunyeynituubph hhduwwt wwwnbwnubiphg
dayp hwunpuwunw | uvtunwywpgh wuhwyjwuwpwyonniginiup, npp hwugbgund L
wuthnfuwphubih  wdhtwpenwbtph, shwgbgwd  Gwpwwpeeniutph,  ulunwhu
dwupwpebtph, dwypn W dhypn EGdGunubiph, Jhunwdhuubph L YGuuwpwunpbu
wlyuwnhy Uynipbinh ywlwuh:

Uwpnnt  wnnnonpjut,  wfuwwnniiwynypjuwu W Yuwuph  nbinnnyejut
wwo2nwwunyejwu hwdwn wuhpwdbown | wwhwywub] nwghnuw| utunh ulgpniuputipp:
Cun npnud, utunwdpbppp wbwp £ ywpniuwyh wuhpwdtion pwuwynyejuu puwlwl
ulUunwpwnp  Unebp, wn  pYnd  dwpnne  Unppwihnfuwtwynyeyuwu  unpdw)
hpwywuwgdwu W pninp YGuuwywu pniuyghwubiph unpdw) hpwgnpddwu  hwdwp
wuhpwdbtignn  dhypnunwnphbuntbp:  buswybu  Jyuwynd £ hwdwotuwphwhu L
hwjpGuwlwu thnpép, unynpwlwu utunwlwnpgh dbe Jhunwdhuubph, hwupwjht
ujnibinh, poowljnietiph wupwywpwp  pwlwynyeiniup  [puwgubint  wpryntbwybiun
Gnwuwlubphg dGyp upqwd uutnwpwp  Unyebpnd  wdbuopjw  uwwndw
utunwdpbpph’ Jwutwynpwwbiu hwgwdpbpph hwpuwnwgndu k:

Cwgp wnwyt| 2wwn ogunwgnpdynn uutunwdetpp k£, wn huly wwwnbwnny upw
pununpniejwu Jty ogquwlwnp pwnwnphsubph ubpdnwnup Ywpnn £ fwlwunpbu
wgnb| dwpnnt wnnnoniejwu  Ypw: UtUnwpwp pnwuwywt  thnphtbph  unwgdw
Ywplnp wnpjnipubiphg dGyp, nph pwnwnpnyejwt  db9 dinunwd Gu  dhusle 20%
poowujnye b 5-8% wbtywnhuwihtu unebp, hwunhuwun £ fjuwnnnph dwdwdpp

(qnpduwywunwd ogunwagnpdynid t Yudkn inbpdhup), npp gnpduwywund wnwouwjhu



ghutignpdwywt  dbGnuwpynyeyniuubpnd  sh - JGpwdowyynwd,  gfuwynpuwbu
ognwgnpdynud | npwbu ywpwpunwunie b wuwuuwybp:

YGUuwpwunpbl wywnhy Unebiph 2wppht Gu nwuynw $jwynunhnubipp: “Hpwup
nuGu  pwpdp  hwlwopuhnwuwwiht  wywhynieinit, skignpugund  GU  poowihu
Ywnnigwdpubpnd  Ywwwpynn  opupnwgdwlu  gnpdpupwgp'  udwqbigubiny
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bjwynunhnutiph hinwulywpwihtu b dwwnskih wnpjnip Gu hwunhuwund fjuwnnnp
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- Npn2b| Yupdhp U uwhnwl unpinbiph fuwnnnh Yuétinhg utiunwiht thnghtutiph
owywmhdw|  swihwpwdhup, wmwpblwuh L  gnpGup wynpph owwinhdw
hwpwpbpwygnyeniup, huswbu uwl hhduwynpb thnont fudnph dbe  ubpdnwddwu
Gnwuwlp;

- Uowyb| gnptuh, mwpbywuh nt gnpGuh wynipubph fuwnunipnhg hwgh unp
wmbuwlubiph pwnwnpwwndup, wpunwnpnijwl nbiutninghwtu b quwhwwnb] Upwug
ututnuwjht wpdtpp;
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pwdwudniup  (2016p.)), <UUL «Pnwwpndwlwu  debpputph  Jbpwdowydw
wbfuuninghwubtiph» wdphnup punqwjuwd upuwnnw (2017pR.), iScience-h dhowqgwihu



ghunwdnnnyntd (Fwdwuwlwyhg w2fuwphntd wpnhwywu ghunwlwu
htunwagnuniejniuubipn pwdwudniup (2017R.)):

Lhnmwgnunyeywu wpryniupubph hpwwywpwynup:  UnbUwlununyejwu
hhduwywu npnypUubpp W wprynibpubpp  hpwwwpwyytp Gu 3 ghnwlw
w2fuwwnwupubipnid:

UWjuwwnwuph Yunnigywépp b dwywip: (Fhluwdniwywu winbuwlununyeniup
Ywqiqws £ hbwnlyw;  pwdhuubphg'  ubpwdnigniu,  gpwlywu  wluwpy,
nwnwibwuhpnyejniutiph wnwplwubph L dbennubpp Ujwpwagpnip)ntu,
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ognwgnpdywd gpwlwuntejwu gwuyp, ywpniuwynid £ 23 wnynwwy b 23 uywp:



Qnifu 1. SFULLULNREBUL 46MLAROUWLLUL ULULUNMY

1.1 luwnnnh Yuetnh punipwqghpp L phdphwljw pwnwnpnyeyniup, upw
pwnwnpwdwubph $hqhninghwlw wpdbipp U Yhpwnnipyniup

fuwnnnh Yudbnp hptuhg ubpywjwgunwd £ pwpd fuwnnnh 6qdbint Yud thiniph
fudnpdwt wprynitupnd wnwowgwd duwgnpnubip, wyuhupt' swuskp, dwsly, ubpdbp W
hjnieh duwgnpnubin (pwngnt, ghuh):

Cun wwpptip htnhuwyubph wdjwjubpp’ fuwnnnh Yuébnh Gipp Ywiuwsd k
fuwnnnh Ybpwdowlydwu Gnwuwyhg [81, 90]: Uhohu hwyyny 100 Yg pwpd Yubdtinhg
uinwgynud £ 13 Yg swus, 25 Yg dwyy, 12 Yg ubpdtp b 50 Yg ghuh:

fuwnnnph Ybpwdowydwu wnbfuuninghwlwu wpngbupg Ywiujws' unwgynd |
studnpqwd Ywd  fudnpwd Yubbin: fuwnnnp uwyhwnwyh Bnwuwyny YGpwdpwybint
nbwpnwd unwgywsé Yudbbnp Yngynwd Lt pwngp Ywd sfudnpdwd, npp uwhpuin sh
wwpniuwynwd, dhwjt' owpwp: Lwngp Yudbnp dedwdwuwdp unwgynd £ uyhunwy
fuwnnnh dqunwhg U hjnyep wnwuduwgubiinig htwnn, npp oguwagnpdynud £ uwhwnwy
ghunt wd fuwnnnh hjnyeh unwgdwu hwdwp:

Ywpdhph Gnwuwyn fuwnnnp JYbpwdowybine nbwpnd Yudtnubpp 2wpwn
hwdwpjw 60U wWwpniuwynw, dEdwdwuwdp uwhpu: Ywpdhp unpnbph fuwnnnh
thinih fudnpnidhg htivnn unwgywsd Yudtnp Ynsynud £ fudnpywéd:

Ywpdhp fuwnnnh unpnbph Yubbnubpp wwpnwwynw Gu dGd pwtwynypjuu
ghubippent, dhohup' 0,9%, huly uwhwwl fuwnnnh unpinbph Yudtnutpp' 0,5% [67]:

fuwnnnh Yuébnhg, hjnyehg nt ghunt bunywdpubtiphg unwunid tu pwp&pwpdtp
ghubppent, fuwnnnh jwy gnuwynpwd  unpnbiph Yubbnhg  uwnwunw  Gu
wuthnfuwphubih pwpdpwpdbp utunwihu ubpywunye’ Eunubply, Eununwuhu, huswbu
Uwl fuwnnnh Yuébnp ogwwgnpénd Gu npwbu wuwutwybiph: Pwgh wyn, fuwnnnh
ybpwdowlydwu duwgnpnutiphg unwunw Gu uwyhpwn, wuwutwybph wpnip: Fluwnnnh
yudtinh  hwdwihp Ybpwdpwynwhg hbnn  duwgwé duwgnpnubpp, huswybu twl



fuwnnnh swuskpp ogwwgnpdynd bu gyninuinunbuniejwu db9 npwbiu opgquuwlywu
wwpwnpuwujnye: Shubignpdwlwu pwthnuubph  ogwwgnpdnwdu wnwjdd
uwhdwuwthwyyn  uyphpnh b ghubippywihtu Yph unwgdwdp, pwjg npwiug hbwn
dhwuhtu wyn pwithnuubpnu nbinlu Ywu dh 2wpp wy wpdbpwynp Ujnebip: Yubtinhg
Ywpbih £ unwuw] dpwulydnipgjut dnig Yupdhp, dnig ynudwwuws, wpynn quqbn,
pniuwwu jnin: Fuwnnnh ubipdtphg unwunw Gu wpdGpwynp fuwnnnh jnin, npp puwn
twpwwpepYywiht juqdnyejwu, dnn £ dhpwuwwnnh jninht b ogwnwgnpdynwd k utiuinh
dbg: Ubipdbpp wwpniwynd Gu dhusk 9% wmwuhutbp b Ywpnn Gu ogunwgnpdybip
npwbu pwpdnpwy nwpwnwunie: Ukpdbphg jnin unwtwnt wpryntupnid unwgywd
dwupwgywd duwgnpnubtipp oguwagnpdynd Gu npwbu wwpwpuwunye: Uwyhpunp W
ghutippyh wnwuduwgnwhg htwunn thinph duwgnpnubpp Ywpnn Gu dwnwjb| npwbu
wlwutwybn:

fuwnnnh Yuétnh phdhwywt Ywqdh nwnwdbwuppnyenup  enyp £ wndbp
uwhdwub] npw pwnwnpnyeniup (%, pun snp quugywsdh)' dhwowpwpubp' 4,03%,
Ihqupt (wyn eYnw Ndynn)' 28,4%, opwnyd Yhuwpwpwpubp' 6,56%, htdhgbnynqu
(A,B), nwpwnwujnyebp' 9,45%, wgnunwihu hhdpbn' 0,22% [5,6,90]:

«Ubtipnnuywu wnwownynrejniuubin 2.3.1.2432-08»-h hwdwdwu'
$wynunpnubpp nwuynd Gu dhunpwiht fudppht W YGuuwpwunpbu wynphy unyebiph
ownphu, b npwug opwlwu wwhwuep swihwhwu dwpnnt hwdwp Jugdnud £ 250 dg:
Cwnly £ ugh, np wwppbp hbnphuwyubph Ynndhg uwpyphund  wuglugywsd
htunwagnunieniuubpnd  npwnpnyentup  Yeuwnpnuwgybp £ hwnluwwbu  fuwnnnh
Yudbnh ubpdbpht’ npwbu  $Gunwhu  Unyebp, win pUnW U dwydnunhnubp,
wwpnwwynn  pwnwnpwdwu:  Nwnwbwuhpnggniuutpnd . uwhdwudbp . np
wndtpwynp unyebtipp qluwynpwwtiv guuynd Gu juwnnnh swuskpnwd b dwpynd
[5,90]:

bjwynunpnubpu nwbu  pwpdp  hwlwopuhnwuwnwihtu  wlwnhyniyeiniu,
stiqnpwgunid Gu poowiht Ywnnigwdpubipnud Yuwnwpynn opuphnwgdwt wpngbuubpp'
ujwqbtigutiin opuhnwwhy uenptuh hhwunnieniuubph wnwyowgdwu nhuyp[5,90]:
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bjwynunhnutipp, wpunwhwjnbing  hwlwopuhnwuwwihtt  wlwnhyniyentu,
Ywyniwpwnp wanbgnyentu Gu niubund wuynpphtwprdh ypw, wyn dhwgnyeiniutiiph
uhutipghqup (hwdwgnpdniejniup) nidbinugund £ $niuyghntw]  wqgnbignipyniup:
Nwnwuwuhpnyeniuubph - wpryniupnd  uwhdwudbp £, np fudnpdwt  sGupwplyywd
fuwnnnh Yyudtinh dty wulynpphtwpprdh wwpnibwynyeynitup ugdnd £ 5,1 dg/100q,
$jwynunhnubphup’ 474 Jg/100g: hudnpdwtu Gupwpyywsd fuwnnnp Yubbnh dJdby
hwdwwwwwufuwu  unebph  thnpp  wwpnwwynyeyniup Ywpbh £ pwgwunpb
ypwdowydwtu  gnpdpupwgnd  wnwppbp  gnpénuubiph wqnbigniyejwdp,  npp
Uwfuwwnbund £ dwoyh JGphu pohoubiph  pwjpwjdwtu  wywwwyny obipdwyhu
wgnbignieyniu, husu hp hbGpehtu hwugbgunw £ YGuuwpwunpbu wynpy ujniebiph
Ynpuwnhu:

fuwnnnh  Yuébnh  hhduwlywtu  pwnunpwwwppbpp  hwunhuwund  Gu
wotuwontipnp npnup UbpYuwjwgywd tu dhw b Gplyowpwnubip, wytywmhuwhu unyetipny
U poowunieny: Uutnwlwpgnd poowjht dwupwpebtph wupwyjwpwp pwuwyniyeinup
hwugbigunid £ wjuwyhuh  hhwunniejnitubph wnwowgdwup, huswhuhu  Gu
wpbpnuylinnqp, wpwpwiht nhwptinp, upnh hobdhly hhjuunnieiniup, wnhubiph
wwnnUhwu: Poowuniep huunyhuh htin dhwuht ujwgbigunwd £ wpjwt dbe gpniynquyh
dwlwpnwyp: Utunwiht dwupwpebtpp ujwugbigund tu ubunwdpebpph jnipugnudp b
Ujnipwihnfuwtwynpjwt dwdwuwly wybugund Gu tubpghwjh dwfuup, husp pny|
wmwihu hotigutip Gwpwywywnuing wnwnwwnn dwpnlwug pwop: Cuin npn2 wnyjwutph
opqwuhqund’ utunwihtu Jwupwpebtpp fwlwu wgnbgnyeniu Gu gnigwpbipnud huswbu
yphunwdhuubiph, wjuwtu | hwupwjht Unyebiph wwpniwwynyejwu Ypw [3,14,30,41]:

MbYwnhuwjht Unyebpp Ywpnn tu opquiuhqdhg nnipu pbipk dwup dGwmwnubnp,
nwnhnuniyhnutipp,  Unipwhnfuwlwynyejwt  wpgqwuhpubpp:  Pwgh  npwupg,
wbywnhuwhu  unebpp U poowunyeh  pwpdp  wwpniiwynyeynup  bwywuwnnd L
wwwpwuwnh hwgwdpbpph npwyh pwpdpwgdwup b wwhwywudwu dwdybtinubph
Gpywpwgdwup [2,21]:
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fuwnnnh  Yuébnh Ybnund  wwpnwwyynd  Gu  qqwih  pwuwynypjwdp
yphunwdhuubp W hwupwihu tjnyebp, npnup dinunwd Gu pninp YGunwuh opgquuhquutiph
pohoutiph W hyntujwédputiph Ywnnigwdph dbg, huswbu twl Yauuwpwunptu Yupunp
$bpdGunutiph pwnunpnejuu Jdby W dwutwlygnud tu Unypwhnfuwuwyniejwup: Uju
Ywd wju hwupwhtu Unyeh wywywup fuwfunnd £ hbswybu  pnuwwt,  wjuwbu
YGunwuwlwu  opqwuhqdh  Ywplnpwgnyu  phghninghwlwu  niuyghwubipp
[55,56,60]:

fuwnnnh Yuébnp wwpnwwynw £ twb opqwuhqdh hwdwp wuhpwdtyw,
Ytuuwwwonwwuhs hwinynyeniuutipny odinywd nwpwnwujnietin:

1.2 hwwnnnh Yuétnh yEpwdwldwt bnwuwlyubkpp

dbipohu dwdwuwyubpnd dbp Gpyph ghubignpdwlwu dGnuwpynieiniutbpnd
wnnhwywt £ nunund wpunwnpniygjwt pwthnuubph yGpwdawynidp, npnup Yugqdnud
tu Jbpwdowlyynn fuwnnnh dnun 20%-p: busnd wwydwuwynpwd' wuhpwdbon L
dowyb| pwihnutbph, dwutwynpwwbu fuwnnnh Yudbnh, yGpwdowydwu hwuwpwy
wpryntuwybwn nbGfuuninghwubp:

fuwnnnh Yuétinh ybtpwdowlydwu nhwywiht ufubdwt pwnugwsd £ pdpnlyuihtu
snpwungubpnwd pwpép obipdniejwt wwydwuubpnud snpwgnuwihg: Yudbnp (gunud Gu
snpwgunn pdpniyh ubippht quth dbg, npuntin pninp Ynndtiphg theynwd £ wnwp onh
fuwnunipnp (600-1000°C)" wwwhnybiny funuwyniejwu Juypytuwlwu gninpohwgnud:
Uptipph 9tipdwuwmhtwup snpugdwt nno dwdwuwywhwunywdnd sh gbipwquugnid
75-80°C, husp Ywufuwpgbind E opuhnwgdwu gnpdpupwgutipp U wwhwywund k
fuwnnnh Yuébnh utunwpwp hwwynyenitbpp: 2Anpwgdwtu gnpdpupwgh Ytiponwd
dowlqwsd quqgbpp (90-110°C) wpwnwubinygnd bu: npwgwd quugywdp ninnynud
nbwh gpwyhuniwghnu whwh qudwt ubwywpwwnpph dbg, npuntin fuwnnnh ubpdbpp’
npwbu wnwyb] dwup dpwyghw, U fuwnnnh Yubtinutiph wdbuwlungnp dwuuhyubpp,
npnup sGU hwugnpb| snpwuw|, wugwwnynd Gu: Upyniph ghyinup onwdnhsh Ynnuhg
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untindywsé |hgpwpwihdwu, huswbu Lwl wnwgh wwwynn nninnph  wqnbigniejwu
nwy, Yudtnubph wnwyb) phel dwuuhlubpp' Jwyly, Juwuwsd ubipdbp, nnquunnphg
htwn onwjhu hnuwupn duntunwd Gu dwupwuinhsh dbg, npwnbin dwupwgynd Gu
wlwuuwybph wyniph, www Ybpohuu dwnund £ ghyinuh dby, npuinbnhg hwuwnnty
nnquwnnph dhongny pbntwpwiinn 2ublh wugptipny gynud £ juiuyws wwplbiph dbg:
fuwnnnh Yuébnutiphg wuowunywsd utipdbpp pbpwlywynp thnfuwnphsny ninnynid Gu
OBIM-20 whwh hwgwhwwhyh qunpy dbptuw: (GFdpnilywihu snpwungp Ywpnn k
wlwuuwybph wyniph db9 funuwynipjwt pwuwlyp ujwqbigul) dhusl 5-10%, fuwnnnh
ubpdbpnd’ dhusl 7% [34]:

LYubbinh |nWdwdgnwip, [NWnyeh dby 2wpwph Ywd uwhpunph L ghubprYwhu
dhwgnipyniutbph nnipu pbpnudp,  Yuwwpdnd  £Eownwp  ppywjuwgywd  Yud
hhduwjuwgywd opny: Snpdpupwgh hhdpnw pulwd £ nhpnighwih tiplinyep, wjuhupu
Indynn Ujnyebiph wwppbp  pwnwnpnieinu nwibignn  (nwdnyputpp 2thdwu  nbwpnd
Indynwd G dhdjwug dbg: Yubbinh [(ndwdqiwi pupwgph Yypw wgnnd Gu hGnlbyw
gnpdnuubipp’ Yudbnh npwyp, (nwhsh obipdwuwnhbwup U punypep, Yutbnh dJwupwwndwu
wuwmhbwup, hhduwjhu |nwényph pwuwlyp, ghpyniywghwih wpwagniejniup, (ndwdgqdw
wmbnnnueginiup W wyju:

Uwhunwyp  bnwuwynd uvnwgdwsd'  sudnpdwsd, U Ywpdhph  Gnwuwyny
unwgyws'  fudnpws, Yudbnh ndwdgnp Ywwwpdnd £ ownwudhu - wupundby
ghpénnnipjwt  [nwnypubph  dby, huswbu twl  Ynwnwlhs nhdpnignpubiph  dby
wwppbpwywu U wupunhwwn  Gnwuwyubpnd:  2Qudnpwd  Yudbnh  ndwdgqdwl
wbfuuninghwlwu gnpdpupwgu  Ywwwpynwd £ hbGnlyw| Gnwuwyny. thfuptigpws,
wnwug qunhlubph Yudbnp (ndwdgqynud b twuwwbu dhusk 75 °C nwpwgywd W
thwihytigywd opny, nph dby wybjugnynid £ hwupwjht pent: Yudbnh ghuberyw)hu
dhwgnieiniuttph  jhwlywwnwp  nddwu b nwdwdgnn hbnnyh  dbe  inbinwithnfudwu
tywwnwyny ndwdgnudp Juwuwpnd Gu inbuuhjuywu  6édpwywu pRrUYnY, npp
ogwnwgnpdnwd tu funwgywsd Ywd 2%-wung |nwdnyph wbtiupny: Lnwdnyph pH-p 3-hg ng
pwpdp wwhbint uywwwyny dddpwlwu penu ogquwgnpdnud Gu  Yudbknh dby
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wwpniwwyynn Jd6y Yphingpwd ghubippeyph hwoyny 0,8-1 Yg [62,73]: Yudbnh wlyunpy
[ndbwdquwu inbnnnieiniup wupundby gnpdnnnigjuu (nwwwdqwdpnph hwdwp 40-50
pnwb E: Lndwdquwu dwdwuwyh wybjugdwt nbwpnw Yudbnp thwhynwd Lk, thpynud,
Inwnyph dby Gu wugund wtywunhuwihu b wy Yninhnwyihtu ujnebp uwnpwpwgubing
nhdnighnu hjnyeh npwyp: Lnwdwdqdwu YpYunyeyniuubph pwuwyp wbiwp £ 4-hg ng
wwlwu (hup, ndwdqwd nhpnighnu hjnyeh dby swpwph wwpniuwnyeyniup' 5%-hg
ns wwlwu, ghubppent’ 0,5%-hg ny wwlwu:

<hduwghu  mwdnyeny  Yudbnh  ndwdquwu hwdwp  ogwwgnpdnd  Gu
Ywighwgywd unnw, Yudbnh dte qghubtippdh 1 Ygh hwodny 1,0-1,2 Yg: Yubtinh dbg
hhduwnwdynn unebpp 57 wuqwd wybph bGu, pwu ppYwndynnubpp, wn
wwwbwnny hhduwjhtu dbpnnh nbwypnw ndwdqiwu dwdwuwyp Ywpbih £ Ypdwnb
dhusle 30 pnwt: udnpywd Ywd uwyhpunwjtwgywd Yudbbnh Ybipwdowlydwu dwdwuwly
uwhpwnh gninp2hwgnudhg funuwhbine hwdwp ndwdgnu wuglwgund Gu gnp opny’
30-40 °C obipdwuwphbwund, npp perwgynd £ 6ddpwpepyny: (Gpywjuwgnuiu
wuglywgunud Gu Yudbnh dJby ghubppdh 1 Ygh hwodny 1-1,2 Yg &ddpwppent,
|ndwdqywédpnph pninp pwdhuubipnud (nwnyph pH-p wwhwwuynid £ 2,5-hg ny pwpén
uwhdwuubpnut: Uwhdwuywé ntdhdnud fudnpywd Yubbinhg nnipu dnwd  htnnwy
uwhpwh pwuwyp whwnp E huh punhwunip ghutiprdh 2,5%-hg dwywihg ny wwlwu,
ghubieentu punhwunip htnnwyh 0,6%-hg ny ywywu: Wnwhuh uyhpwnwihtu htnnyp
wwhwywudwu Gupwlw sk, wu wudhowwbu wnynwd £ uyhpnh pnpdwu: <wupwjht
pRnwbtph Yppwndwdp ghubpprywihu dhwgnieniuubph nwdwdgnwp wwwhngnd L
wnwybjwagnyu ndYnnwlwunieginiu b Yubbnubphg upwug [hwywwwp nnipu pbpnud:
Uwlwju ppywihtu nwnypubph wgpbuhynyeniup, ywhwywudwtu W nbnuinfudwu
pwpnnigniuubipp ndjwpwgund b Upwug  Yphpwnniejntup  wpunwnpwywu
wwjdwuubpnd: <hduwjhtu (ndnyputpny Yudbnh |nwdwdgqdwu nbwpnud wnbpp ny
thnyphu  Gu  nnipu dnynd:  Yubbnubph  dbGe  wwpnwwlynn  Yuighnwph  wnp
wpunwhwjndwd £ nnunnquudwu  Ynnphnwiht - quugywdh wbupny’ Yanunnnbing
nhdnighnu hjnyep: <pduwhu dbpnnp pwuy £, pwuh np Yuighwgywsd unnwih wndtpp
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pwywlwuhu dtd E: “4udbnh ndwdgnudp Ywpbih £ wuglwgub) pny| prywjuwgnwd
opnd (pH 4-5) 70-80°C gbpdwuwnhtwuh wwjdwuubpnu: Qpuyht  nwdgnuiu
wwwhnynwd £ fuwnnnh Yudbnhg dhusl 98% owpwph W 82-86% ghubierywhl
dhwgnipnituph nnipu pbpnud:

UM< npny Gpypubiph pdoyulwu wpwlynphluynd jwju Yhpwnniginiu £ gt
Phunnypbwywpwnutiph  ogunwgnpdnwip, npnug dbie hwwnly wnbin Gu qpwnbtgunid
pniuwywu jnintpp: Pdoynpjwt,  Ynudbunninghwih L utunwpryniuwpbpniejwt
wnbuwuynthg pnwwlwt jnintph wbuwlwunt dbGy hGnwuwpwiht £ hwdwpynud
fuwnnnh ubipdbphg uwwgynn jninp:  Ybbuwpwunpbu  wywnphy  Unyebph G
wwpnwwyniejwu 2unphhy wju Ywpnn £ wpdwuh wnbn qpwnbgub] wjuwbu Ynswd
hujwlwu hwlwopuphnwuwnubpph' pnwwywu dwgdwu dGunwihu Jdhwgnyeniutbiph,
ownpnud [50,74]:

LYubbinubiph |hwywwwp ogunwagnpddwt dwuwwwphht wnwowgnn hhduwlwu
fuunhpp  hwunhuwtunwd £ Upwug funtwynyeyniup b Upwug wpwg  Yepwyny
Jepwdowldwtu  wuhpwdbonnipniup’  pnppnuwutybph  qupgqugnup  pwgwnbine b
thswgdwu Ywuuwpgbdwu twywwnwyny: Fuwnnnh Yubbnubpp ufund GU thswtiwg
wnnbu 2-3 op wug, huy onh pwndp hwpwpbpwlwu funuwynipjwu (85-90%) U pwndn
obipdwuwmhbwuh (40°C) nbwpnW wwhwywudwu dwdlybwp Ypdwnynd £ dhusl 8-12
dwd: Pswgdwt wywwbwnubipp pwqdwqwu Gu: “‘w wnwohu htpeht pwqdwehy
opqwuhquutiph’ ubfudwtu hwpnighsubiph wanbgnyejniut £ Lwjpwydwu dbg qqwih nbp
GU fuwnnud twl $EpdEunwnpy gnpdpupwgubipp: Pundwtu wnwowgdwu Jb9 wnweoht
htpphu  Jwutwygnwd Gu fudnphsubpp L pnppnuwutybpp: LPwth np  fuwnnnp
yubbnubpp wwpniuwynuw Gu Vpwlwlwih pwlwynypjwl opqwlwlwl pERnwbn,
Upwug thswgdwtu Ypw pwlnbphwubph  wgnbgnieyniup pwdwlwuphu  thnpp  E:
Yubbnubph  thwndwup  dwulwlygnn dwupkbubph  o2wppht GU nuudnd  huswbu
$hunnwwpengbt, wjuwbu £ ny wjunmwsht' uwwpndhwnubp: fuwnnnp Yudbnubpp
Ynuubpjuwgdwtu wju Ywd wiy Gnwuwlyh pluwnpnEwu  hwdwp wuhpwdbtion |
nGywdwpyb| htunlyw| punypwgnpbpny’ Yubbnubph utunwjhu wpdbph wnwybjwgnyu
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wwhwwuniejnu,  futwynnnipjniu bW Ynuubpjugdwt  gnpdptpwgh  ujwquagnyu
wbnnniejniu [19, 36]:

Uwnbignuip huwpwynpnipginu £ wwjhu wwhwwib] ogunwlwp Ujnyebtipp dtd
dwup, uwlwju unyuhuy wwhwywudwu wyn Gnwuwyph nbwpnd ujwungnd |
phipwlwt pwnunpnyjuu  thnthnfunyentu: - Uynyebiph hhduwlwu  Ynpnwuwnubpp
uywwnynd Gu hndph uwntigdwt b hwtgdwu gnpdpupwgubph thnynd: Uwnbignudny
Ynuubipjugdwtu nbwpnw Ytuuwpwunptu wywnphy Unyebph ywhwwunypywu Yypw
wqnnud tu obipdwunptéwup b uwnbigdwtu dwdwuwyp [28]: huspwu gwdn L debppp
uwnbigdwu obipdwuwnhtwup W thnpp £ wuhpwdbon  obipdwunhéwuh  hwutbint
dwdwuwyp, wjupwu jwy U ywhwwuynd ogunwlwn Unyebipp: Spwlwunyeniuncd
wnlw nyjwubph ybpnwdnieniup gnyg £ wydb, np Yphnuwmwinh dbg htinnwy wgnwnp
oqunipjwdp  fuwnnnp gbpwpwg  uwnbgdwu  (-196°C) pupwgpnd  $Lunjwihu
dhwgnipjniuubph Ynpnwwn  sh ufuundnwd:  Undnpwlwt  Gnwuwynd  Jdhusk 18°C
uwnbigdwtu nbwpnwd, fuwnnnh unpwnhg Ywfuqwsd, dGunjwiht  Jdhwgnyeniuubipp
Ynpnwwp  Yugdnud £ 9-27%: Qnnggnitt niubt twle ququiht - wywydwuubpnud
dhypnopquiuhquiubph wéh wpgbwydwu nuuwyubp wjuwbu, phuswytu CO,, SO, U O,
hotigywd wwpniuwyniejniup: Ynuubpjwghwih twywwnwyn ququiht dhowywnptph
ogwnwagnnpddwt nbwpnw pnuwlwu hnwph $Gunwiht b wy| YEuuwpwunpbt wynpy
dhwgnieyniutph Ynpnwwn sh tjuunynd: Upbipputiph Ynuubpjugdwu pdwpyywsd
Gnwuwlubpu nwbu Ywpunp pbpnyentt, pwuh np wwhwugnwd Gu  Upwtwlwih
Ywwhww| ubpnpnudubp, husp bwywunwwhwpdwp s wnwouwihtu ghubignpdniejw
dnuwpynypyniuutph wwjdwuubpnwd W Yppwnbih sk fjuwnnnp Yudtinutph hwdwnp [28]:

LYubbnubiph dJby YGUuuwpwunptu wyunphy UnyEebph ywhwwunyejwu hwdwp
htnwulwpwihu  ninnuyntt £ hwunhuwund  bwb  snpwgdwt  inbfuuninghwjp
Yhpwnniejniup: Utunwdpbpph snpwgnup YGuuwphdhwlwu L dwupbwpwuwywu
gnhpdpupwgutiph nwunwnbgdwtu twwwwyny hwunhuwund £ hnwph b debpputph
Ynuubipjuwgdwtu wnwybli| wnwpwdwsd bLnwuwly: Uwlwiu snpugdwt  dwdwlwy
wuhpwdtignn £ hwpdh wnubp hndph  pwnunphsubipp  obipdwlwniunieniup L
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huwpwynp  wunwnuwh  thnthnfunyeyniuubipp,  opupnwgdwu  gnpdpupwgubinh
wqnbgnientup:

1.3  Ghubgnpénipjwt Gpypnpnwiht debpputph ogunwgnpénidp
utitnwpryniuwpbpniejwu dky

Shubignpdwlwtu  wpunwnpnyRywu  Gpypnpnwiht  Jdebippubp Gu  hwdwnpynw
swuskpp, fuwnnnph Yudtinubpp, ubpdbpp, woétuwduph tplopuphnp, wnwpptp nbuwyh
Uundwsépubipp’ Ynuywyh tundwdpp, wpwunwynp ghuphubph pnpnwhg wnwowgwd
Uunywédpp, fudnphswipht, unutdwihtu bunywdpubtipp b wyju: Fpwup wpdtipwynp hnwp
GU hwunhuwund dnnnypnulwu nuwnbunigjwu db9 Yuwplnp bowuwynie)nitt niutignn
dh 2wpp debppubinh wpwmwnpniejwu hwdwp:

fuwnnnh dwdnwhg wugwwnywd swuskpp unynpwpwn ppoywd tu pwngniny
wwpniuwynw Gu 1-1,5 % pwpwp b wulpwu pwuwyniejwu ghubpent' dnun 1%:

fuwnnnh  swuskph  oguwgnpdnuip  Ywqdwybpwywd sk, wnweuwihu
ghubignpéwywu &dGnuwpynieyniuutiph JGé dwuph Ynndhg swuskipp |Jwgniudhg hbwunn
ogwnwagnpdnwd U npwbtiu ywpwpunwunye Ywd Jwnbijhp [5,6]: UhLunyu dwdwuwy
fuwnnnh swuskipp ogunwagnpdynid GU wuwuuwybph uhpnuh wpwwnpnyejwu, uwyhpunnh
pnpdwu, dwdjwd Yndwnunwihtu ujnyebiph wpunwnpnygjwu hwdwn:

fuwnnnh Yuébnubph phdhwlwt pwnnpnyenup tdwt £ hwdwwywwnwujuwu
unpunp fuwnnnh phdhwlwt pwnwnpnyjwup: Gwpwph Ywd uwyhpunph htn hwdwnbin
fuwnnnh Yudtinp wwpnwwynd £ wgnuwihu, wtlyunphuwjht, nwpwnwiht W ubpynn
unyetin, dwpwtp L poowujnie: Opqwuwlwu penubpp ubpyuwjugwd Gu ghunt,
rpRUgNLYN, futdnph, qyniyntwihl, Yhipnuh penitipny: Uwhwnwl unpnh fuwnnnh
yubbinutiph swpwpwjuniejniup Ywfuwd £ pwngnth by 2wpwph wwpniwynieiniuhg
U vwwnwuynid E fjuwnnnh awpwpwjunyeiniuhg 30-50%-h uwhdwuubipniud: Uudhowwtu
dwdinwhg htwnn unwgywsd uyhunwly unpnp fuwnnnh studnpwéd Yudbinubpp Yonbijng
L dwupwuwnbing hGunn ndwdgnud Gu nwp prywjuwugywd oph 2hpeny wupundby

17



w2tuwwnn uwpph dhongny: Uwppbinig htiinn nhdnighnu hjnyep stgnpwgunid Gu Ypp
wybjwgndny: Shubepeywihu Ypp unwgywsd tunyjwdpp wugwwmnbiinig hbinn snpwgunid
Gu L niqwpynd GBu ghuberyh wpunwnpnEjwl: Cwpwnp wwpniuwynn hennyp
fudnpnud  Gu, penpnWd  uwyhpunwhnpp, npp  Gupwpynw  Gu  nlunhdhlwghwih
(pwqdwpenpnu): Uwhpwnh enpnuwihg unwgywsd nwlynigph Shinpwwnp thwl ghlying
w2luwwnbnt nbwpnu ogwnwgnpdynud | Yubtinubph (nwbwdqdwu hwdwp: fudnphswiht
uunygwédpp snpwgubiinig htunn hwunhuwunw | jwy uyhwnwyniguiht wuwuuwybp [5]:

“thdnighnt hynyep Ywpbih £ JGpwdowlyb bwb wy Gnwuwyny. uygphg wbinp £
Ywuwwpb nhpnighnt hjneh fudnpnud W uyhpwnh pnpnud, www wnwynigphg tunbigub
ghubeprywht  Yppp: Uwlwt win Gnwuwyn wofuwwnbihu pnpdwtu  dwdwuwy
Ynuntuuwwnny wwpnigph dwupwgdwt hGnbwupny tyuwynd £ ghubepeyp Jtd
Ynpniuwn:

Uttnwihu  Eunubipywuniye  unwlwnt  bwywunwyny  Yuwpdhp  Yubbkinubipp
|ndwdgnuip wuglwgunw Gu ubipdbph bwutwlywu wnwuduwgnudhg htnn: Unwgywd
Inwnyep dhiwnpnd Gu L ongbhwpnd Jwynwh dbg W unwund Gu dhusk 30% snp
uniebiph  wwpniiwynyeyudp  nwényph  wbupn  Eunubpywunge:  UyLh  nudtin
ongbhwpdwu nbwpnud hGulnwgw snpwgnuihg htinn unwunwd Gu EunuGplwujnie thnont
inbupny:

Lnidwdgnwihg htwinn Yudbnubipp pwdnid Gu: Lwdwd hbnnwyp Yybipwnwpdunid Gu
hwpunwgdwu, huly Yubbnubpp snpwgund  Gu:  Ybnup wnwgynwd £ dhush
wlwuuwybph wyniph wunpbwup b ninnynwd £ hwdwygwd Ybph wywwnmpwunmdwu
wpunwnpwdwu Ywd wudhowlwunpbu wy Ybptph hbn dhwupt dwnwynwd £ npwbu
wuwutwybp: Uyniphg unwunwd Gu hwuinhbwynp Yap [34]:

fudnpywdé U wywhwwudwd Yudtinutph Jbpwdowydwu dwdwuwy nhdnighnu
Gnwuwyh htirn hwdwwnbn Yhpwnnd Gu ninnwyph enpdwt Gnwuwyp: Wn upubdwny
fudnpywd b ywhwwuywd Yubtnubpp tnwpptp tbuwyh enpdwt uwppwynpndubipnud
Gupwpyynw Gu ninnuyh pnpdwu, nph wprynwpnd unwund Gu uwyhpunwhndp:
Swynigph pwihtiing htunn dowlyjwsd Yudbnubiph ypw gund Gu ppywihtu nwnyp L
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Gnwgunwd Gu Gpypnpn wuqwd: Unwgwd ghubippyh |nwnypep stqnpwgunud Gu, L
wnwowgwd ghubippywiht Yhpp ogunwgnpdnid Gu ghubippyh W upw wnbph unwgdwu
hwdwp: hudnpqwd  Yudbnubiph nhdnighwt  dowynwd Gu  prywjuwgwsd opndy,
unwgywd |nwdnyphg penpnud Gu uwhpwp: Lwywdphg duwgwd  wnwlynigpp
stgnpwgunuwd U, bunbgunud Gu ghubprYwihu Yhpp, www unwund Gu ghubpeent:
fudnpwé Yubtinubiphg fuwnnnh ubpdbph wugwuwnndp, snpwgndp b fuwnnnh
jntnh utnwignuip hpwlwuwgunw G wjuwbu, huswybu pwngp Yudtnubph nbwpnid:

Uty wnutuw juwnnnhg unwgywé Yudbnh pwnwnpnipginiup Juiujwsd £ owwn
gnpdnuubiphg’ fuwnnnh unpnbphg Jywyniejwu, opowuhg, wdwu hnnwyhdwjwywu
wwjdwuubiphg, nmwpjw tnwuwywjht wywydwuubiphg, Yhpwnynn wgpninbiuuhywihg,
dowldwu  wbjuuninghwihg U uwppwynpnudubiphg, fuwnnnh  hwuntiwgdw
wuwnhbwuhg, fjuwnnnh wmbnwitnfudwu b yGpwdawldwu Ynpnwnubiphg [67]:

Ywuwn hwuntbwgnudp, ubifunwip Ywd fuwnnnh thswgnuip hwugbigunwd £ pungnth
Giptnph upwlwlwih ujwqgbgdwup, b hGwmbwpwp pwihnuutph wybjwgdwun:

fuwnnnh Yubtnutph L qhubignpédwywt pwihnuutiphg gqhunt  fudnphswjhu
Uunywopubiph hwdwhp Ybpwdywlydwt dwdwtwly Ywpbh £ unwuw] twb wy
Gpypnpnwiht dpelinpubin® Euwuwwihu Gebin (Ynuywyh jnin), ghutipwn, ghuberyuyhu
Uhp b wypu:

Lqwgwd W snpwgpwé Yudbbinubphg wuowwnnud Gu fuwnnnh ubpdbpp: UGY
wmnutw fuwnnnhg unwunw Gu 20-21 g fuwnnnh pwpd ubpdbp, npnup snp ypbwynid
ogunnwagnpénwd LU jninh, wlwutwybph wpniph W wwuhup  unwgdwt  hwdwp:
Ywfujwd fuwnnnh unpwnphg, wékgdwu EYninghwlwu wwjdwuubiphg W hwuntuntejwu
wuwmhbwuhg ubipdGph dbGo jninh wwpnwwyngniup  twwnwuynd £ 10-20%-h
uwhdwuubpn  pun  snp unuep’  [33,35]: huwnnnp  ubpdbpp, pwgh  jninhg
wwnniuwynwd Gu dhusl 7% Euninwuht: Eunnwupup Ywpnn § nnipu pbipdt) sfudnpwd
pwnpd fuwnnnh utpdtphg oph dhongny uwhpwinp |ndwdqiwu Gnuuwyny: Gwpd
utipdtiphg fuwnnnh jninh unwgdwu dwdjdwu nwuwyh dwdwuwy unwgynud £ pwnén
ulunwihu  wpdbpny fuwnnnh o, npp  ogquwgnpdnud  Gu  Lwlb  pdojuluwu
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uywuwwyutpng: Lndwdqiwu  Gnwuwyh nbwpnd  unwund  Gu YGpwyph LW
wbfuuhywlwu fuwnnnh jnin; Jhwdwdwuwly Ywpbh § unwtw] twl wnwuptu: Un
nbwpnwd wnwowgwd pniuwp oginwagnpdnid Gu npwtiv uyhwnwyniguht wuwuuwybip:
fuwnnnh ghunt Ywhwwtudwt dwdwuwy jnipupwugnip 1000 nw; ghunt hwoyny
nbgqbpynwwpubph wwwbpht bunnd £ 5-20 Yg pwuwynyejwdp ghubpwp' dhohup
10yqg:

fuwnnnh Yudtinubph L fudnphswiht bunyjwoépubph hwdwhp Ybpwdowydwu
ntwpnuw unwgywd wnwyb] wpdtpwynp ujnyetin Gu hwunhuwunw ghubeeniu U upw
wnbipp, huswbu bwl Eph| uwhpunp [47]:

Ghubpenw nnipu pbptijhu wbwp £ nbnuihnfudp wquwn Jyhdwynd gunuynn
Inwnyph Ywd jwy ndynn wnh wnbuph: Un tywwnwyny undnpwpwp Yhpwnnd Gu
hwupwujnyetipny  (66upwjht Ywd wnwjht) Ywd wywipny (Yuighwgywsé unnuw)
dowynup:  Unwowgwsd ghubippduwihu Ywighnp  (ghubppdwihu Yhp) pulunad E
tundwéph dby, npp hwjwpnd LU (wnwuduwgund Gu  YGunpnuwfunwdwu
Gnwuwynd) U snpwgunid:

Fhubignpdwlwu Gpypnpnwiht pwthnuutiphg unwgyws fuwnnnh tehy uwhpup
hwunhuwunw £ uuunwihu uwyphpn L |pnyhtu oguwgnpdynwd Lt fuwnnnh ghupubiph
puntgdwu hwdwp: Cun hp $hghlwlywt hwnynigyniuubpp’ wiu sh nwppbpydnd wy
hnwiphg (hwgwhwwhly, Yuwpundh|, 2wpwph Gwyuntn) unwgwsd uuunwiht kehp
uwhpuhg:

Uwhpinh L ghubepwyph uwnwgdwlt dwdwuwly ghunt  fudnphswihu
Uunywéputiph ybGpwdowynup wywhwugnd £ qquih pwuwynyejuwdp oph dwfuu W
nintYgynud | dbd pwuwynypejuwdp wnunnindwsd 9ph hnupbiph wnwewgdwdp:

fuwnnnh Yudtinubpp Ywpnn Gu ubunwpryniwpbpnyewu dby dwnwjt] npwbu
hnwiph |pwgnighs wnpjnip, pwuh np ywpnwynud £ dGé pwuwyniyejwdp wpdtipwynp
wmwpnbp:
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1.4  Ubktuwpwunpbtu wlwnhy hwybinudubph wpnwnpnipniup fuwnnnp
YuGtnubkphg b tpwug pwnwnpnipjniup

Yninwuntnbuwywu  hnwph  JGpwdowydwu  dwdwuwly  wnwowunwd  Gu
wnuwnpnijwu  Gpypnpnwiht debpputp U pwihnuubp, npnup hwunhuwund Gu
Gpypnpnwywt ynpwywu ntunypuubp bW wbwnp £ dJwpuhdw YEpwny ogunwgnpdytiu:

Shubignpdwlwu wpwnwnpwuph b wwhwdénubph wpwwnpnipjwtu dwdwuwy
pwihnuutpp  Ywgdnud Gu  20-30%, npnup ubpYupnuu  gnpduwlwund G
yGpwdowyynwi: Lpwup hphduwlwu hnwp Gu hwunhuwund YGUuwpwunpbu wywnmhy
hwybnwubph hwdwnp:

L.U.Unwwbwu dowyb| £ fuwnnnh Yuébnubphg L Jwjph hwwnwuwwinninubiphg
ubunwihtu hwybinuWubph unwgdwu nbluuninghw, wyn hwybinwiubpp oguwagnpdytip
Gu hwgwpnyytintuh uvtunwhtu wpdtiph wybjuwgdwu hwdwp [61]: Unwownyywd
wbfuuninghwtu ppwywuwgyb] £ jwpnpwwnnp wwjdwuubpnd (Uywp 1) W hp dbe
ubpwnn £ hbwnlyw) thnybpp' fuwnnnh ubnubph snpugnd C3LW-3M  ¢npwgunn
wwhwpwun 60-70°C gtipdwuwmpbwuh  wwjdwuutpnd 4-6 dwd  wlnnnipjwdp,
Ywfudwd hnwiph funuwynipntthg, wuglwgnw dwnh dhony (d;=14dd, d,=12dd),
ubipdGph wnwuduwgnud Ytinlhg, ubpdtph wnwuduwgnd swuskiphg, updbph W Yenuh
dwupwwnuw jwpnpwwnp JIMT-1 wnwgh dbg, fuwnnnh Ytnhg L ubpdbphg thnont
fuwnunipnh wbupny hwybiinWdubiph unwgnw: Ukpdbphg unwgywd hwybinwutipp
[nwgnighs dwnyb) Gu (d;=1dd):
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Uwuptignud jwpnpwwnnp JIMT-1 wnwgh db9

Uwnnud (dwn

d;)

Liwp 1. Bpypnpnwlwu  hnwpwjht  nbuniputubphg  hwybiinwdubipp
wnuwnpnijwu wnbfuuninghwlwu ufubdwu

Udth dbé pwuwynigjudp YGuuwpwunpbu wywnpy unyebp  wwpniiwynn
hwybnuubp unwuwint hwdwp L.U. Unwwbwu wuglwugpt] £ snpwgdwt owyinhdw
ntidhdubph puwnpnieiniu twpptp wbuwyh hnwph hwdwp: Uprynwpnd npnadbp Gu
hbinlyw| nbdhdubpp’ Gpypnpnwywu  hnwpwihtu  nGunipuubph hwdwp  (juwnnnp
Yudtnubiph) otipdwuwhwup'  60-65°C, wlnnnipjniup' 4-5 dwd:  Lhdhwlwu
Ywqdnigywu  hpduwlwu  dwutuplubph  dwpupdw|] wwhwwudwdp  pwpdpnpuly
hwybnwubp unwuwnt hwdwnp puwnpygbp Gu snpwgdwu owwnhdw nidhdubip hnwiph
jntpwipwitgnip wnbuwyh hwdwp:

Npnayt £ oipdwuwnphtwuh W snpwgdwt inbinnnipjwt wgnbgnipniup yhinwdhu
C-p wwpniwynipywu Ypw: Upryniupubipp pipdwé B gdwwywnybpubpnd’ uup 2:
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Yhwwdhu C-h wybih d&d wwpniuwyniginu hwynuwpbnpygt) £ Uninndw b Uwgqupuwsw
fuwnnnh  unpwnbph  ubpdbpnd,  dwoynd,  swuskpnud - 60°C  gipdwuwnpbwuh
wwydwuubpnud 4 dwd snpwgdwu nbwpnud: Ujuwhuny, Ywpbih £ Gupwnpb, np
ypunwdhuubph  wwpniiwynyeyniup  obpdwiht dywldwt dwdwuwl wwlwunw L
dhohup 30-40% U fjuwnnnh Yudtinutph snpwgdwu hwdwp owunhdw| sGpdwumnhbwu k
hwunhuwunw 60°C, 5 dwd wmunnnipjwdp [60, 61]:

L.U.Unwwbwh Ynndhg uvwhdwtdlb £ hGwnlw)p.  fjuwnnnh  dwyyhg
hwybnudubph Jbo Ywu opquuwlwu penwbp 4,29-1412 % pwuwynyejwdp, huy
fuwnnnh ubpdbphg hwybinwWubph dbg' 1,96-12,16%: fuwnnnh swustphg hwybinwiubiph
dti9 hwjinuwpbingt) £ pwpép wwpniwwynygjwiu nwpwnwihtu b ubpynn ujnetip 2,23 %
pwuwynypjwdp, husp hwdwpjw 2 wuqwd wyb| £, pwu ubpdbph W dwoyh dby [61]:
MGYwhuwhu Unyebiph wnwybjwagnyu pwuwynieiniu bk £ fjuwnnnh Ugwnwh unpwnp’
11,5% W Ownywihu unpuinp' 11,04% ubipdtphg hwybnwdubpp dbg: fuwnnnh swuskph dby
wbywnhuwhu unebph wwpniiwynyeynup Ywaqdb) £ 13,8%: Cunhwunypy wndwdp
wybih 2w wEYunhuwjht Unyebip Gu Yaunpnuwgywd fuwnnnh dwaoynud:

UdtGlh 2w owpwp £ wwpniwwyynwd fuwnnnh hbunlyw nwnuduwuppgwd
unpuntiph dtig’ Mpwghpetih, Uqunwh, Swnluwjht, Yhnphlw:

fuwnnnh Yudtinutphg hwybtiindutiph dbg nwnwduwuphpynn dwypnkjtdbunuting
wybih 2wwn hwynuwptpybi £ Yuihnd b Yuighnid: Cun npnd dwoyh by gbipwynnd
Ywipnwh, Uwwnphnh wwpniuwyngyniup, ubpdbph dbe' Yuwighnuwh, dwquhnwh,
swuskpnud” wybh pwwn Yuihnwp b dwguhnwh [60]:
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Liwp 2. hvwnnnh  ubpdbphg  hwybindubph dbg  Jhwwdhu  C-p

wwpniuwyniejwu ypw snpwgdwu nkdhdubiph wqnbgnieniup

Mpnuinbhuph wybh d6é pwuwynieniu wnlw E fuwnnnh ubpdbphg L swustiphg
unwgywsd  hwydbiniubph  dbe'  13,12%, pul  wdbuwphsp'  fuwnnnh  dwoyhg
unwgywdubiph Jdbe' 3,41%:

Bwpwbiph dGé ywownubip Gu hwjnuwpbpyb| fuwnnnh utipdbphg hwybinwubpph
dbg' 9,22%, wybih phs' fuwnnnh swuskiphg unwgywd hwybinwiubph dby' 1,18% [61]:

(. L. Mbppwyndwt  fudnphsubph  Gwpplwywu  wywhjwgdwtu  hwdwp
Uwluwwnbuwsd utunwihu dhowdwiph hwpunwgdwu twwwnmwyny ogunwgnpdti Lt dh
owpp  pnwwlwu  hwybinwubp, npnug  dby  bntp £ dGluwuhluphdhwlwu
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wywnhjwghwih dbpnnh Yhpwndwdp unwgwd fuwnnnh ubipdiph W Yudtinubphg
thnoh: Pnont unwgdwu nblutuninghwu ubpwnnwd £ hbnlyw hnybpp' twutwlwu
snpwgnud U dwupwwnnud  0,1-0,5dd  hwuwnnygjwt  unipp,  uyhpwjwédl  wywnwnynn
pwnwuph Jdtg 5-15 UMNw Gupdwu b 20-30°C gbpdwuwnhtwuh nbwpnud [66]:

huswbu  uwhdwudt £ .d.NGppwyndwh  Ynndhg,  fudnphsubiph
wywmhjwgdwu hwdwp utunwiht dhowdwih dbe adbpniyh, fuwnnnh, wndwwh
ubipdbphg L pnwuwhg, qupnt b nuyh wdhyhg unwgywsd thngont ubpdniwdnuwip pny| k
wnwihu fudnphswihu pohoutiph  hwdwp wwwhndt] pwjwlwuwswih uuniun, husp
wwjdwuwynpywd £ unmwgwd thnpnt dby  wdtuweptiph, hwupwipu  ujnyebiph,
opqwuwlwu penwbtph, yhwnwdhutbph, huswybu twl dhypnopquiuhqiubph hwdwp
hwuwubh auny hhnpnwgh U opuhnwgh (jhwywqw W |hwynpuhgbuwquw) bpdunubph
Yndypuh wnluwjniejwdp: LEpdnwdynn thnont pwuwynipiniup thnthnfuynwd £ wpnipp
punhwunyp  qwugywséh  0,5-1,5  %-h  uwhdwutbpnwd, ulunwpwp fuwnunipnh
hwuguunwuwp Ywwwnpynd £ 20-30 pnwbh pupwgpnud 30-32°C gtipdwuwnmpbwuh
wwjdwuubpnud:

fudnphsuph  hwdwp utunwpwp dhowdwiph hwpunwgndp hwugbgund |
Upwug Uwhiwwwwpwundwt U fudnpdwt  dwdwuwwhwndwsh Ypdwndwt' h
hwohy pwpdpwgnn nidh wybjuwgdwu [66,67]:

Unwohtu  wuqwd 1999p-h  wotwup Uwwpnnphdjwu  ghunt  unyfungnid
(fdGnnnuhwih 2npowl, 1phd) dnig fuwnnnhg U dnig fuwnnnh Yudbnhg uwnwgyb| k
unipp  nhuwbipupnu  thnph, nphg hbnwgyt]; £ hnyep: Pnpht dwutwyhnpbiu
nwunwuwuhpyb &, wpryntuputipp pipdwsé Gu ubippnhhgjw) inbpuwnnid:

fuwnnnh thnoht  (YGuuwdhngh) wwpniwwyb] £ hwlwopuhnwuwmubp' 86%
(nbuytpwwnpn|, yhunwdhuubp A (nbinpuny), E, pnw-Jupnnhu b wyju), funtwydnyenit’
6-8%, nwdgnih dwuuphyubp' 70-30 dhypnu, wwhwwudwu dwdybnp 2 nwph: $nont
dbo Ywu Ywuwnbfupuubp' 0,2, ypnunwughwupwubp' 2,5, huswbu twle wuwnnghwuubn,
npnup Jwwnuw U dwpnnt opqwuhqdhg nnipu Gu  pbipnd  uwyhpnp pwjpwydwt

dpbippubpp’ wgbwnpwinbhpnp (nw pp wbuwyh dby Gquyp dhong k): YGuuwhnont
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20%-p pwnywgwé L ppngbpniynqwihg, nph uttnwjht wpdbipt  wuhpwdbtion L
YEuuwpwuwlywu Unypwihnfuwtwynyejuu unpdw| gnpdniubinyejwu hwdwp: Uwpnnt
wdblopjw uttnwlwpgnwd wbwp k£ |huh 20-30 g-hg ny Wwlwu pwnwupwunye W w)|
ulunwjhtu dwupwpettip: Lpwug nbpp Yuwjwunwd £ Upwund, np poowhtu pwnwuRULPp
gpgnnd  Gu wnhubph  péwpwnwuph  Jbjuwupyulwu  nbgbwwnpubpp’
Ywpgwynpbiiny upwug 2wpdnnuywt wywnmhyniejniup [49]:

fuwnnnh hwlwopuhnwuwnubpu nlubu hGunlyw ntnwgnpdwlywu
hwwynyejniuutipp’

- oqunwgnnpdynwd GU  upnwunpwiht  hhjwunnyeniuubph  pniddwtu  hwdwp,
ytpwywuqunud Gu hhonnnieyniup, Yuwufuwpgbinud W pnidnid Gu webpnuytpngp;

- opnqwuhqunud pwpdpwgunid Gu htdngnphup, npp hwunjwwbu wuhpwdboun k
hnh Ywuwug;

- opnquuhquhg hwunu GU wjuwybu Ynswsd «wquun nwnhlywubipp», wjuhupu
Ywufuwpgbinw Gu ninnigpwht hhjwunniegyniutbpp;

- hwunhuwunw G dwpwp «wjpnnutip», yepwlwugqunw Gu dwpnne hdnwwhu
hwdwlwpgp, ypwywuqunid Gu dwgbiph gnyup, dwayh utnignwdp;

- nwunwnbtgunw Gu Stipwgdwu gnpdpupwgp, Ybpwlhwuqund Gu dwpnnt
nidtipp Epunpbidw| wwydwuubpnid;

- hwunwd Gu wiynhnwihtu funiWwyph uhunpndp, gjjuwgwyp, dwpwyp W wu:

T Ununpwnbp  dowybp £ juwnnnh  Yuébnubphg |nwonypubph  unwgdwu
wbfuuninghw W oquwgnndt) £ npwup dniuyghnuw] tpwuwynyejwu hwgwpnyytintup
wbfuuninghwynud:

fuwnnnh Yubtinh |nwnyeh unwgdwu hwdwp (NWwdgnwt hpwlwuwgyb £ 44 %
wung Ltpwunh [nwnyend, hnudph UL Epunpwgbunp (inwdwhwunn  Unye) 1:5
hwpwpbpwygnyejudp: Swpwgdwt  hwdwp  oguwagnpdyty L gbppwpép
hwéwhuwlwunyejuwu dJwquhuwywu nwown 1,5 Yyw/Yg hnuph funnipjut nbiwypnwd 2
pnwyt  nlunnnyjwdp W thnytph 7-hg ny wwlwu  pwuwyniyejwdp:  Unwgywéd
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Innyputipp wwhwwuyb) u htipdenhy wwydwuubipnud, 5-8°C wwydwuubpnud, wplh
ninwyh Gwnwquw)putiphg hbnni: Gpbp wdhu hGunn  dwynunhnubiph  Ynpnuwnp
Ywqdb £ 17-19%: Lnwdnyph wwhwwudwu wpryntupnid, 1-2 op htwnn ulwunyby &
Uunygwédph nwpwugwwnnid, npp hbpinnpbt wnwuduwgynud £ uunwdph b hbunwqw
qudwu auny [37]:

Lunywdph phdpwywt  Ywqdh JGppndngggniup gnyg £ il opwinyd
wtywhuwihu unyebiph wnywyneniu 0,052% pwuwynyejwdp, nwpwnwihu Unyebph'
0,073% pwuwyniypjwdp: Unwug Uunywodph wuswwindwt wwhwwiudwu dwdwuwly
utjwwyt) £ nwpwnuwihu  unebph  Ynpunp  dGdwgnd, npnup  huwpwynp L,
Ywqdwynpnud U wnjhuwfuwphnutpny hwdwhputip: Lundwéph thnfuwybipwynn
ujniebipp  pdolwlytuuwpwuwlywu  wnbuwuynwuhg Ywpnn Gu  hGwwppppnieiniu
ubpywywgub): Lndnyeh dby upwug wwhwywudwtu wuhuwphunyewt wwwndwnny
wyblh  tywunwwhwpdwp £ ogquwagnpdt]  Unyebip, npnup  wnwowund LU
wgpbqwghwjh (dhwaénind) hGinbwupny, npwbiu Yhpwnynn nbfuuninghwih Ynnduwyh
dpebippubin:

“tnquynpdwt, wwhwwiudwu U wnbnuihnfudwu  gnpdnnnipinuttiph  htin
uwwws wnwyb] twywwnwwhwpdwp  hwnynenwitutp hwnnpnbint hwdwp
Td Ununpwwnbh Ynndhg dowlyybp £ juwnnnh Yubbinh nwénypubiph  funwgdwu
wbfuuninghw Ynuytywhy snpwgdw dbpnnny funtwyniejwt htinwgdwu Gnwuwyny:

Lnwdnyeh snpwgndp hpwlwuwgybiy £ jwpnpwwnnp unbunh ypw, npu hpbuhg
ubGpyuwjwgunud £ MHUUIMM-IM  dnnbh  pnubjuwht whwyh Ynugbywhy snpuing:
TYwpwyh dbg htppwlwunpbu wbnwynpb) Gu nnypeny |gwd nwpwubp' 1044 2bpwnh
hwuwnipjwdp: Onp ubipdnyty £ onwihnfuhsny wnwp 9pny inwpwgynn Yuinphdtiph
dhony: Onh otipdwuwmhtwup W upw funtwyniyeiniup huybtip Gu pun snp L funtiwy
otpdwswihbph  gnighsubph:  Onh  hnuwuph  wpwgnyenup  uwpgquwynpb)  Gu
dqwthwywuny, 0,5-hg 2,0 J/dnpYy vwhdwuubpnu: Onh opdwuwnmhbwup uwhdwuyb) §
60-65°C, owpddwu wpwgnyeniup' 1,5 J/dpy:  fuwnnnh  Yudbinh - nidnyenud
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funtwyniejwu quugywdwihu pwdup npnadb £ jntpwpwugnip 15 pnwbu dGly wugqwd
[37, 38]:

Lndnyplu  hptiuhg ubipluwjwgpty b fuwnnnh pnyphtu punpng hennly,  pryw-
pwngp hwdny L Ywpdpwgnyu bGpwugny: Lnwdnyph funtwynypjuiu quuqwdwihu
pwdhup Ywqdb| £ 64%, husp U, hwdwdwju hwdpunhwunyp nwuwywnpgdwu, pny|
wnyb| npwp nwubi| hbnniy nwdnyputiph 2wpphu:

fuwnnnh Yuébnh (nwbwdqyuwéph dhusl 3 dwd snpwgndp hwugbigpt) L fuhwn
nnunnnuudwu Ywnnigwdph wnwewgdwup, husp Upwlwlwihnpbu funspunnunnid k
IndnyRh dtioghg funtwynipjwu nnipu ptipdwup: Fluwnnnh Yuétinhg funwgywé nwdnyeh
uinwgdwu pwpnnyeiniup ywjdwuwynpybp £ ulygpwlwu hnwdph dby wblunphuwjhu
Unyebtiph, opqwuwlwu penubph  wniwjniejudp:  nunnnuudwt  quugywoh
wnwowgndp wywjdwuwynpwsd £ ndwdquoépnid wnlw 2wpwpubph  snpwgdwu
pupwgpnud  Ywpwdbjugdwdp: Lwuh np  pwpdp dwoénighynypjuu  wwwmbwnny
unwgywd  nnunnuwduwu  quugwdp  ywwwlwhwpdwp o skp' uwywd
nnquynpdwt, wwhwwiudwt U nbnuihnfudwu gnpdpupwgubtiph Yuqdwybpwdwu
pwpnnijwdp, npwbtiu nbfuuninghwlwu NWnwW hwunhuwunwd £ oujwih Yhpwnnidp,
npwbiu funtwyniejwu Yphs: Uughwgyb) GU nwunwWitwuhpnieginiuubp fuwnnnh Yudtinh
Inwdnyph dbe 10, 15, 20 U 25% Gghwwwgnptiuh oujwjh ubpdnddwdp U hGunwqu
snpwgnwiny:

huspwu pwpép £ oujwih wwpniwynyeniup, wjupwtu thnpp £ snpwgdwit
gnpéplpwgh wlnnnipntup: Oujwih swihwpwduh wybjugnup wybih pwu 20%
gwulwih sk, pwuh np wju hwugbkgund £ snp nwdnyph dbe  puuynunhnubiph
pwnunpniyejwt  ujwgbgdwup:  2np  nwwnyph  dby  funuwyniejuwu  Ybpouwlwu
quuqywdwiht pwdhup Yuqunw £ 5-6%, puwn snp ujneh: Uwhdwuyb) £, np [nwdnypeh
dby punhwunip quugywdh 20%-h swihny oujwih ubpdndnuip 65°C gipdwuwnhéwuh
wwydwuubpnud  hGunwgw Ynudtlywhy snpwgnudny eny)  wwihu unwuw| fuwnnnh
yudtn' snp  wbupny:  2npwgdwu  gnpdpupwgh  wlnnnuejniup Yuqind  k
dnunwynpwwbiu 2 dwd 20 pnwt:
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fuwnnnh Yudtinh snp (nwWnypep hptithg ubipyujwgunud £ 5-6% funuwynypjwdp
hwdwubn thnoh' prYywpwngn hwdny, oujwih Ynnduwyh hwdny, dnig Yupdhp gnyuny:

Td.Ununpwwnbh Ynndhg wuglwgywd nwnwduwuppniginiutubph hphdwu Ypw
dowlyby £ fuwnnnh Yubtinh snp ndwdqwéph unwgdwu unp Gnwuwl oujwih hhdph
Jpw, npp UGwjuwwnbund E, [ndnyph punhwunyp  quugwsh  20%-h  swihny
Gghwunwgnptiuh oujwih htitnwgqw utipdnddwdp, U Ynuytlunhy snpwgnud [37]:

Mpnwuwnnghwuhnhtubpp  hwunhuwund  Gu nwdnyeh  Ywplunpwgnyu
ghpdnuubip, npnup hptughg ubplwjwgund Gu ofhgndbpwiht  wnh$niuyghnuwg
dhwgnipniutbp, huswbu twb pwpdwprynitwytin hwlwopuhnwuwn nbqytpwwnpni:
Wn dJdhwgniejnibubpu nwibu nbnugnpdwlywu  wywnpynygjuu jwju opowtwl, nph
hhdpnid  puywd L wpunwhwjnwd  hwlwopuhnwuwmwiht  wprynitup,  hugp
gbipwqwugnd  k wuynpphwppyph L Jhuvwdht E-h hwwopuhnwuwmwhu
hwwynieniuubpp: fuwnnnh Yudtinh [nwnyeh YGuuwpwunpbt  wywhy  Ujnebiph
hwdwhpubpp wpryniwwybnnptiu skgnpugunud GBU wqwiin nwnhywutphu, dupnd Gu
lhwhnwiht - wbpbyhuubiph  uhtptqp, saqnpwgunud Bu  pEYwdUh  wywnhy aubtiph
Ywqdwynpdwu db9 dJwutwygnn $btpdGunubpht  (opptwl, puwuwmhuopuhnwqu),
lhqnundwihuwihu  $GpdGunubipp, npnup  Jwpnn  Gu  owpnbk]  Gupwpoowihu
Ywnnigwépubipp, win pYnd U 2wpwygwlwu hnwdwoéputipp:  dbpp updwd
hwwynieniuubphg £ Jwjudwsd fjuwnnnh Yubbinh nwdnyph oguwagnpddwtu Ywplnp
puwgwywnp'  uppunwunpwiht  hpuunnyeniuubph  Ywuluwpgbdwt, wn  pynd
wnpunwdlwuh hudwpyw, wunpubph Lunnpbh Juwund, funjGunbphup uwgnud
wpwu  dbe:  fuwnnnh Yubbnh nWnypep UwwuwnnWd o dhypnopowtinniejw
pwpbjwydwup, wpryniuwybun £ wughnwywunhwih, nGunphunwwunhwih, huswybu uwbl
Uwfuwpnppnpwiht wypngtiuubph  pniddwt hwdwp b hwyhy  pnppnpwihu
|Giynwnpphtuutiph phnuhupbgh stgnpwgdwu:

huswbu hwjnup Lk, ubpdGph hGun dhwuptu fuwnnnph Yubtinubiphg uwnwgywd
thnohu vnwpptpynwd £ pp dbg dhusk 10% pnwuwywt jninh wwpniuwynygjwdp [60],

nphu punpny £ dnun b gbpshwgbgwd dwpwwpeenubph pwpdp wwpnwwynyeniup
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(Upusl 80%), npnup htginnptiu Gupwnyynd Gu opuhnwgdwl onh prRrYywduny, huswbu
twl obipdwyihtu dowlydwu wpryntupnd tnmwppbp debipputiph wnwowgnidny, wjn pynid
thnont npwyp Jwuwwgunn, htuswybu twb Upw wwhwwidwu dwdlybnp Ypdwnnnn
$hghninghwwbtiu  wupwpbuwywuwn  wgnbigniyeiniu niutignn - wbipopuhnubp L
hhnpnwbipopuhnutip:

Wn wwwbwnny twywwwlwhwpdwp [ twjuwwbu fuwnnnh Yudbnubphg
htinwgub| fuwnnnh ubipdtpp, npnup hnwp Gu hwunhuwund wpdGpwynp fuwnnnh
jntinh - unnwgdwu  hwdwp [50,74]: <wply £ Uk, np fuwnnnh Yubbinhg ubpdbph
htnwgnudp wpdtpwynp fjuwnnnh jninh  hGunwqw  unwgdwu hwdwp L dwyh
wnwudhu  Ybpwdpwynwip  uvlunwihu  thnph  unwtwint  twywwwyny  wnwyb)
wpryniuwybin - Gnwuwy £ hwunhuwunwd  ghubignpdwlwt  dtnuwpynyeyniuutiph
pwihnuutph hwdwhp JGpwdpwlydwu hwdwp, husp W Ywufunpnobp £ hbGunwguw

nwnwuwuhpnienutph bwywwwyu ni fuunhpubipp [8]:

1.5 Unwouwjhtu ghubgnpénieju dEnuwpynipyniuutpnid unwgywé fjuwnnnp
Yubtnubtph phdpwlw Yuqdp

Uhawnn dG& npwnpnieiniu £ nwpdyb] ubuunwpryniuwpbpnygjwu dbg fuwnnnp
yudtinubph ogquwagnpddwu  huwpwynpnygjuup: Nwnwtwuppnnubph wnol PYwd
hhduwywu fuunhpu wju £, np hhduwynpyh vtuunwpryniwwpbipniejwt dbo npwbiu hnwdp
fuwnnnh Yudbnubph ogquwagnpddwu huwpwynpnieyniup: Fuwnnnh Yudbinubpp Ywnbih
E oquwgnpdt] utunwpryniuwpbpnygyutu  dbe  wwppbp  nipnnueniittpnyg: “tw
wwjdwuwynpynu £ hwpnwn phdpwlwtu pwnwnpnigjudp: Uh 2wpp hnhuwyubp
fuwnnnh Yudbnubpp punywagpt; Gu hwpnwwn  hwupwhu b hunwdhuwiht
Ywqunyejwdp: Yudtnutph dby Ywu Upwuwlwih pwtwynyeuu Jwihnd, bwwnhpntd,
Ywighnud, dwqupnw, dnudnp, Gplwpe: Wn hwupwunyebph nwuwynpnudp, puwn
fuwnnnh ubipdGph W dwyh, wwppbp £ Uwutwynpuwbu Yuihn, Uwwnphnd L
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Gpywpe wybh owwn Ywu dwoyh db huYy Yuighnd, dwgqupnud b $nudnp’ ubpdbpp dbg:
Syjw| hwpgnid Yupunp £ ng dhwyt hwupwtjnietiph pwuwwywu wwpnibwynyeniun,
wj| bwl upwug dhol nwd hwpwpbipwygnie)niup [4,7,9,11,12]:

Ywplunp fuunhp £ hwunhuwunw  fuwnnnh Yudbnubph  wudwnwugnyeuu
gnigwupoutiph  hwodwpyp' pnuwydnp  dhwgnyeyniuubph b dwup  JGwnwnubpp
wwpnwynigjwu pnyjwwnpbh swhwpwduh wnbuwulyjniuhg:

Uh swpp hGnhuwyubph Ynndhg Ywunwpywd hGunwgnungeniuubpp gnyg Gu
wnyb|, np fuwnnnh Yubbinubiph dto wnlw Gu wynudh, wuwgh b uwwnph duwgnpnubin:
husp UpwlwlwihnpGu  wybh phs £, pwu ghubunyetph dbe wyn dwulhlubph
wwpnwwyniginiup: Uh 2wpp nwnwtwuhpnnubp nw pugwwpnud tu ghubujnyetipnud
wwpniuwyynn opgqwuwlwu ppenutph b wnudh nt Ywwwph Ynndhg ndynn
Yndytpuutip unbindtint huwpwynpnipjnibutipnyg: fuwnnnh Yubbinubpnwd unpdwih
uwhdwutbpnd wnyw Gu $nudwwttp L Uhwpwwntbp: Cun npnd  wnwudhu
wnwouwihu qghutignpdwywu  dbnuwpyniejniuutiphg  unwgywsd  Yubtinubph  dbg
$nudpwnutipp W Uhnpwnubiph Wwpnwynyeinwup upwuwlwihnpbu wwppbpynud E:
Uudunwugnipjuu nbuwulyniuhg wuhpwdbion £ wuwihgh Gupwnpyb) Yudbnubpp' pun
Pnudwinutiph b upunpwnubiph ywpnwwyniejniup, npnug Yuqdp Ywiudws £ ndjug
dnuwpynyeyniund Yhpwnynn Eygngbt wgpnntifuuhlulywu wwjdwuubphg: Uh 2wpp
htiinwgnunnubiph wnwownynieiniuutiph hwdwdwju wuynwugniejwu wnbuwuyjniuhg
YGuuwpwunpbt  wywhy dpbppubph  unwgdwtu  hwdwp  bywwwlwhwpdwnp |
ulunwihu  wnbluuninghwubpnd  oquwagnpdt  (nWdwdqwdpubip,  hul  thnoht

ognwgnpdtip npwbu wuwuuwybip [16,17]

1.6  dniuyghnuw| hwlwopuhnwuwmwihtt dpbppubiph wuywnwugnipeniup

b|wynunhnubipp gnhpdnnniejnLun Yuwdwd n opqwuhqguntd
opuhnwybpwlywuqudwt  hwjwuwpwyonnigjwu  hwunwwdwt  hGwn:  Uwlwju
ghjneyntt nubt ndjuutp dh owpp  pwynunpnubiph wwowmwwuwlwu  EGlYunp

31



huytpuhwh  tywwndwdp  wpnopuhnwuwmwiht  gnpdnnnipjwt  hwyywdniejwu
ybpwpbnw| opupnwuwhy upptuph hbGwnwqw qupgwgdwdp: Wuwhuny pwnép
pwuwynypjuwu  pwqdwdbunwiht  dhwgnienibubp  wwpnibwynn - hwybnudubpny
debppubiph unbinddwu nbwpnud wuhpwdtown £ hwodh wnub] wyn thwuwnp, unyuphuy
Greb oquwgnpdynwd £ uttnwiht pniuwlwu hnidp:

Opupnwuwhy upptup hhduwywtu Juwugp Ywwdwsd £ YUl dnynyubiph
wnpuhy wjunwhwpdwtu U npw htn dhwuht wnwowgwd dninwagbu ESGYnp hbwn:
Wn wwwbéwnny pwqdwdbunwiht  funnwunygebn  wwpnwwynn - dniulyghntiwg
Upwuwynigjwu  Jdpbppubpht wbwp £ UGpYwjwgybt  wudunwugnygjut  pwpdp
wwhwugubip: 64 hwybinwiph Yuqgdnigjwu dbe wju Yud wju pjwynunhnh wnfwjniejw
hhdwu Jpw Ppnibyghntw| utunwdpbpph oguwlwp hwwlynieniubph  Jdwuht
Ggpwlwgnienit wub] huwpwynp sk, unyupuy Gebt oguwgnpdynud L utunwghu
pniuwywt hnidp [58]:

LYbuuwgnpénbinyggjwu  wpngtiuubph hwdwp Ywpunpwgnyt  bpwuwynieiniu
nubu opupnwybpwywuqudwu nbwyghwubpp: Punigjwu dby wnwyb] wnwpwddwsd
opuhnwgunn £ hwunhuwund ppywdhup, nph hhduwlwu phdhwlwu dniuyghwt in
vivo dwutwlygnipniut £ opupnwybpwlwuqudwt wpngbuubph dbg: Cuswnwlwu
onpwinw pRYywduh ogwnwagnpddwt wpngbup nintlygynd £ npwbtiu Ynnduwyh dpbipp
wnwowgwd wuwbu  Ynsywd  prwdth  wlwnphy &ubpnd: YELUwpwLwywl
hwdwlwpgbpnud  pwywunwp  Ybpwywugqudwu  nbwpnid  ppywdup  dniGynyp
ytpwdynwd £ opph Gpyne dniyneh, ns phy YyGpwlwugqudwtu dwdwuwly wnweowuntd L
prYwduh wywnhy &up: Opquuhgqund prywduph wywnhy dup Yuwwwpnd £ dh swpp
npwywu pniuyghwibp, vwlwju wybignyh nbwpnid nwnhlw| dwutuhlyubipp Ywpnn Gu
hwugbtigub| |hwhnutiph, uwhwnwynigubph, wnjhuwfuwphnutph b Yule yuwudwu: Un
quwunuwubpp  hwugbgunid U wjuwbu  Ynsywd  opuhnuwnhy  uppbiup
hhJwunnieyniuubph qupqugdwu' wpbpnulytpng, hhwbpunupw, nhwpbwn, huswbu
Uwl upwug htin GU uwynwd dwpnnt opquuhqup dtipwgdwu wpngtuubpp [31]:
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Cww pnwwlwtu debppubpnd Ywu dhwgniegniuubp’  hwlwopuhnwuwnubn,
npnup  opqwuhqip  wwowwwund  Gu  opuhnwwhy  uppbuhg: Puwywl
hwlwopuhnwuwubp wwpnwwynn pnwwlwu hnwdph hphdph dpw unbindynud  Gu
$nilyghnuw|  uvliuinwdpbtppubip: bniuyghnuw|  uvlunwdpbpph  ujwwndwdp
hGwmwppppniginiup ywyjdwuwynpjwsd £ tupwuny, np pnwwywu hnwpp  wnwyb)
YGuuwhwuwubh £ dwpnne opqwuhqdht, pwtu unyu EPpLGYwnU nubignn upupbunply
dhongubipp: Uwlwjt nw sh Upwlwynw, np wnpupyninghwywt  wqgnbigniejw
wnbuwulyntbhg pnwuwlwu hnwpp (hnyhu wudwnwug k [57]:

bdniuyghnuw| vutnwdptipp untindtihu wnweohtu htipphu wuhpwdbow E Glub
ubpdndynn pwnwnpwdwubiph wuunwugnyjuu swhwuhoubphg: Uuunwdebtppubpp
stU Gupwpyynid Gogphin nnquiynpdwu: Uuunwlwnpgnud nnwppbip ubunwjht ujnyetipnh
wwlwup, hbswbu twb wydbigniyp dwpnne opqwuhqih hwdwp hwugbgund k
pwgwuwlwu hGunbwupubph [57]:

bdniuyghntw] uvtunwdpebtpp uwnbndtijhu pnwwywu hnwpp  Gupwpyynw k
Jepwdawydwt' dwupwwnud, snpwgnid, (ndwdgnid: Uh pwu k, pb huswbu Gu hpbug
wwhnw YGuuwpwunptu wywhy unyebpp fuwnnnh Ywd wy pniuwlwu hnwph dbg,
day wy| pwt, pE huswbu Yuwhbu hpbug wyn Unyebpp ybpwdowynwdhg hbGun: tw
wnwohu htipphu ybpwpbpnud £ wunnghwuubiphu:

Culubiny opquuhqd’ phndjwynunpnubpp hwunbu Bu quihu prYwduh wynphy
adup hwuntw yGpwlwugunnh ntpnud, npw htwn dhwuht hnfuwytipwybinyg opupnwyhu
aup: Phndjwynunpnubipp ypwlywugquynw Gu h hwohy wuynpphtiwereydh b yhinwdhu
E-h  htiwn  thnfjuwgnbignigju, fupupnubbpp  hhnpnfuhthnuutph  thnfuwyGpwdwu
uygpniupny: U wywwbwnny phndjwynunhnutiph b wuynpphtwpprdh hwdwunbin
ubpdnénudp wybih wprynwwybun k, husp b oqunwgnpdynud £ npny ninuagnpdwywu
wnpGwwpwwnubph wpunwnpnigjwu dbg: Ywplnp £ U2k, np wuynpphiwppentt wnyw L
fuwnnnh Yudtinubph dbg W htigyninptu nnipu £ ptpdnud opny npwytiv Epunnpwigbiun [39]:

33



