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Lbpwonieniu

<pdbwpitinnp — wpnhwlwbinggmp.  LepYwynwWu  gwoép  hunbuuhynipjwdp

EiGUunpwdwqupuwwt  dwnwqwjenwp  (EUDR) jwiu  Yphpwnnientt £ unwtunwd
Ytuuwpdoynypywu gpbiet pninp ninpunubipnud: <wynuh £, np gwédp hunbuuhynypjwdp
wmwppbp dhowwjptiph  EUB-U, ophuwy, wbuwubih, gbppwpdphwbwfuwihtu (FFL),
Ywpnn £ twywunpbu wqnb) Yeunwuh pohoutiph, hjnujwépubph b punhwuny wndwdp
opqwuhqup  $niuyghnuw| yJpbwyh Jpw: dbpohu 50-60 wwpphubph pupwgpnid
wbfuuhluwlwu wnwopupwgh hGwnbwupny h hwjnn Glwy 2powlw dhowdwjph unp,
YGuuwpwunptu Yuplnp gnpént’ nwnhnhwéwfuwhu EUR, npu hpbunwd pungpynd £ 3
4<g-hg dhusl 3000 F<g hwbwfunyenuttiph 2Gpunnd dwnwqw)enwip: <wyh wnubiny
wju  hwuqwdwupp b fGywpwdwquhuwlwu  Inuh  wlpunhwwn  wép,
Unnnowwwhnigjwt  hwdwoluwphwiht  Yuqiwybpwnyeniup ubipdntg  “dhowywjph
EiGUunpwdwqupuwwt wnununnwd” wnbpdhup, npu wpunwgninud £ Gpyph pw unp
Eyninghwywtu  wwjdwuubph hwunwwnmdwtu  thwuwnp: EUD wagnbgnyeniup  Yeunwup
opqwuhqup Ypw hhduwywund wwjdwuwynpwsd £ twfu b wnwy YGunpnuwlwu
Uyjwpnwiht hwdwlwpgh pwpép qquyniuniejwdp wju gnpdnup bywwndwdp: Pwgh wyn,
nwnhnhwéwfuwjht dwnwgwjpnwittph tUwwndwdp qqwniu Gu hwdwpynd twle uhpwn-
wunpwjhu, tunnyphu L hdnwwht hwdwlwpgbipp: Wuwhuny, punhwunip wndwdp
nwnhnunhpnyph EUA YGUuwpwuwlwu wyunphynigjwt fuunhpp ybpoht wwphubpht
dtd Upwuwlynieinu £ &bnp pbpbp: tw uwyws £ EGYwmpwywu qwpbph, nwnhn- L
htinnwuwnwlwjwuubtph, nwnhninughwih L nwnhnwwh dhongubiph, wwppbp
tubpgbunpy U tubipgnniiwly vwppwynpnudubiph W wyjup dGdwgnn pwuwyniejwu hbiw,
npnup wpdwynd Gu JdpjhdGnpwihu whpnyph fGYunpwdwqupuwlwu fwnwquyenid:
UhihdGwnpwpu whpnypeh Ywd dwjpwhbin pwpap hwéwfunipjwdp
ElGywmpwdwquhuwlwu  wihpuph  (UU EUU L ©OR<L  EUU)  wqgnbgniejuu
nwnwuwuhpnyeiniup Ywpunp k, pwuh np wju wihputiph hunbuupynipyniup quwny
wénud £ opowlw  dhowdwjpnid:  Nwwh  wyn  wgnbigniegjwtu  nwnwitwuhpniegjniup



Yuwqiwynpdwu gwulwgwd dwywpnwyh Yypw guuynn YEuuwpwuwlywu hwdwlwnpgh
ypw hwunhuwunu £ dwdwuwlwyhg ghnnigjwt wpnhwywu §nintiphg deyp:
UWoluwwnwuph twwwwyp U fuunhpubpp. UnGuwfunuwwu wfuwwmwuph tywwnwlyu k

tnbl nwnwWuwuppl  Swjpwhtn  pwpép  hwbwhunyewdp  EEYunpwdwquhuwywu

wlhpubph wgnbgnieniup  wdpnnowlwu wpwu W Upw wnwudhu pwnwnphsubiph

$hahywphdhwlwu hwwnynienibubph ypw: Uwubwynpwwbiu, nwnuduwuppdb) £ wyu
wihpubiph  wanbgnigyniup  wnubinubiph wpwu wwqdwih b Ephpepnghunutiph - Jpw,
huswbu twl wnwudht dnnbjwjht nwunwduwuppniejniuutipn Gu hpwlwuwgyt| wipnwihuh,
npwbiu wpjwt Yuplnp uwpunwyniguihte punwnphgh pw wju wihpttiph wonbtigniejw
ninniejwup:

LbGnwgnwuniejwu uwwwwlubphu hwdwwwwwuluwu w2fuwnwupntd
wnwownnpybi| Gu hbinlyw| fuunhpubipp.

e UORL EUU wgnbgniejwt nwnwuwuppnipiniup  wnubinmubph wpuwu  wuqdwih
dwybpunypwihtu jwpjwdniejwu Ypw;

e ORL EUU wanbgnipjwt nwnwitwuhpnieiniup wnubwnubph wpjwu Ephepnghwnubph
ElGywpwyputinply  wnonbughwih - W dwybplngewihu |hgph  funnigju
thnthnfunipyniuuiph ypw;

e ORL EUU wanbgnipjwt nwnwitwuhpnieiniup wnubwnubph wpjwu Ephepnghnubph
nhdwgyniunyejwu U htidnhgh wpwgniejwu Ypw;

e ORL EUU wgnbignipjuwtu wwpqupwunwp dwpnnt wppwu 2hénlyuiht wipnwhup
$ntnptiugbunwiht hwinynyeynwuutiph thnthnfuniyejwu Yypw;

e ORL EUU wgnbigniejwt htwmwgnunieginiup dwpnnt wpjwt 2hénlywiht wjpnwihup
stpdwlwyniunyejwu Ypw, Giutiin nGuwwmniypwghwih Ynpbphg:

Wohuwwnwuph ghunwlwu  unpnyep.  Ugfuwwnwupnd  wnwoht  wuqwd  dnnbijwjhu

nwnwuwuhpnyenuttp Gu hpwlwuwgybi| wpjwu nL Upw wnwudhtu pwnwnphsutiph ypw
OR< EUU  wagnbgnipjuwt  wwpqwpwudwu  nipnnugjwdp:  <Gnwgnuningeniutipp
hpwlwuwgyb] GU' oguwgnpdtin wnubwubph wpwu wwgdwu, Eppppnghwnubph
Ywfunyep W dwpnnt wpjwu 2hénlywihu wipnwpup: Unwgwd ndjwjutphg Gpund L,
nn.



e Untbwnubph wpwt wwqdwh Jpw ORL EUU  wqgnbignyeniup  hwugbiguntd
wwqiwih  dwybpunippwihu  jwpwényejwu gnpdwygh  wéhu:  Ubkdnyejwu
thnthnfunyeyntup Ywiugws £ wgnbignigjut inlinnnieiniupg:

e Unubwnubph wpuwu Epppepnghntbph Ywiunyph ypw ORL EUW wqgnbgnieniup
hwugbgunud £ dwybpuniypwihtu hgph funngjwt b EGYwnpwyhubinhy wynnbughwih
thnthnfunyeniuubipht: Pwgwhwjngb) £, np wqnbgniegjwu dbdniginiup Ywiuwsd L
dwnwagwjpwhwpdwu hwéwfunyeiniuhg b tlinnnienlupg:

e Unubwnubph wpuwu Epppepnghntbph Ywiunyph ypw ORL EUW wqgnbgnieniup
hwugbgunud £ nhdwgyniunyeyuu tjwqdwup W hGdnjhgh wpwqwgdwup: Ujntu
Ynnuhg, bwnwaquwjpwhwnpnp bwwuwnnwd £ Ephepnghwnubph wgptqugdwup:

e Uwpnnt wpwt ohénilywihtu wipnwhuph nwényph Jypw ORL EUW  wqgnbgniejwu
wpryntupnd - wipnwhup $ninpbugbiughwih  hunbuuphynieyniup  dGdwunwd L, pun
npnid - wyju nbwypnwd  bWu  npndnn  EPGYwph  dBoSneniup Ywjudwd |
dwnwagwjpwhwpdwt hwwfunyentuhg: UyYLhu, dwnwqwjpwhwpnwhg htinn 48
dwdw pupwgpnd wgnbgniejwu Edtywnp wénd £, wjunthbinl inbnh £ niuGunwd
nhwngnn tPGYwnh wunpbwlwlwu dwpnd b dwnwqujewhwpnwihg 6 op wug
hwdwlwpgp dgunnud £ ybpwnwnuw| Guytunwhu yphéwyh:

e Uwpnnt wpjwu 2héniyuwihu wipnwdphuh nwnyph ypw OPL EUU wqgnbignieiniup
hwugbgunud £ uwyhwwyngh obipdwlwynwungjwu wéhu W wipnuhup uyund |
nGuwwnipugytp wybih pwpdp obipdwuwnptwuubpnd: Wuwnbn Uu nhwndnd |
nwnwuwuhpynn wwpwdbwnph thnthnfunigjwt Unyu nhutwdhjwu dwdwuwyh dby,
hus $ninptugbughwih thnithnfunyejwu nbwpnid:

Ugluwwnwuph anpdlwlywu Upwlwyniejniup. Uptuwwnwph gnpduwywu

Upwuwynieyniup Yuwywunw £ upwunwd, np unwgywsd wndjwiutipp eny| Yurwt quwhwinb)
opqwuhqup Gwnwqwjpwhwpdwu huwpwynp  hbGnbwuputipp W opqwuubph nt

wnwudhu pohoubinh $nyghnuw; yhdwyh htwpwynp thnihnfuniejniuubipp opgqwuhqdp
ubippht dhgwwyph - pwnwnphgutinhg  dtiyh - $hahlwphdhwlwt - hwnynyejniutiinh
thnthnfuniypjwu wprynwipnwd: Unwgywé ndjwiutiph ybipindnienitup gnyg k£ wnwihu, np

wju wihputiph wgnbignyejwdp thnfuynd | wywqdwih dwybpunyewht jwpyjwoényeniup,
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husp Ywpnn £ uwywd [hub] uyhwmwyngubph Ynudnpdwghnt thnihnfuniejniuubiph
htw, hul wnwudht ppwywiwgws dnnbughtu thnpdbpp yywynwd Gu, np, hpnp,
Ywhuwéd Gwnwquwyedwu  hwbwfunieiniuhg, wbknh nwh, ophuwy, wpnihu
uyhwmwynigh Ynudnpdwghnt thnthnfunyeiniu: Ywplnp gnpduwywu  tpwuwynyeniu
niuh wyu hwugqwdwupp, np nhwnynn thnithnfunyenutpp nwpadbih Gu: Pwgh wyn,
dwnwagwjpwhwpnip hwugbgunw £ Yuiunypnwd Eppppnghnutph wgpbiqugdwun:
Uoluwwnwupnd unwgywd nyjwubpp twlb Ywpnn Gu hhdp hwunhuwtw| wju
puwguwywnnu hbwnmwgqw hGunwgnunyeniuubph hwdwp: Unwgywd wnydjujubpp Yupnn
Gu Yppwndty BN hwdwwywunwufuwu  wdphntubph  nwwunnubph  hwwnny
nwuwfunuwlwu Ynppubpnw, huswybu twl wiu ghunwlwu jwpnpwnnphwubpnid,
npuntin qpwnynud tu Yeuuwpwuwlwu opjywinubiph U, dwutwynpwwbiu wpjwu nt upw
pwnuwnphsutiph ypw OPL EUU utipgnpdnipjwu hbunwgnunyeniuutipny:

Muwonmwwunpiwun wnwownnywd wwnblwfununieiwu hhduwnpnypubpn.

Muwonwwuniejwu Gu wnwownnyti winbuwfununigjwu hbnlyw| npnyRubinp.

e ORL EUU wgnbgnyeniup  wnubinubph  wpwtu  wywqdwh  dwybplniygwihu
lwpqwdnypjwtu b Eppppnghntbph Ywiunyend - npuitg - EiEnpwyhutinby
wnwbughwih, dwybiplnipwht |hgph funniyejuu W nhdwgyniunyejuu Yynpw;

e ORL EUU waqgnbgnieiniup dwpnnt wpjwt 2hénityh wijpnwdhtuh $intnpbugbunmwghu
hwwyniejniuubph  thnthnfunigywt Jypw b wyn  wgnbgnyejuwu  nwpsbihnyejwu
fuunhpp;

e OPRL EUU wgnbgniejniup dwpnnt wpjwtu 2héntyh wipnudhuh otipdwlwniunisjwu
Jpw U obGpdwwyniunygjw thnthnfuniejwu nwnpdbijhnyeniup:

Uwnbuwfununipjwt  thnpdwpttnueiniup - b hpwwnwpwyywsd — wptuwwnwupubipp.

Upfuwwnwuph hhduwlwtu wpryniuputipp ptuwpyyt Gu 6ML YEuuwdbhghywjh wdphnuh

ubdhuwpubpnd b hbunlyw| ghnwdnnndubpnud’ International Workshop “lonizing and
Non-lonizing Radiation Influence on Structure and Biophysical Properties of Living Cells,
Swnywaénp, <wjwuwnwu, 25-27 ubtiywnbdptp, 2015, The joint annual meeting of the
bioelectromagnetics society and the European BioElectromagnetics association co-organized

with the Europ. COST EMF-MED action BMI309, Ghup, Phighw, 2-10 hniuhu, 2016,
7



MonekynapHble, MeMbpaHHble W KIeTo4YHble OCHOBbl (PYHKLUMOHMPOBaHUA buocuctem,
MexpyHapogHaa  HayyHaa  KoHdpepeHumsa,  [lBeHapuatblii  cbe3p,  benopycckoro
obuiecTBeHHOro obbepunHeHua doTtobuonoros n buodwmsmkos, Uhuuly, PbLnnnw, 28-30
hnwpu, 2016, International Conference “Smart Bio”, Ywniuwu, Lhindphw, 18-20 dwjhu,
2017:

Lpwwnwpwyywsd  woluwwnwuputipp.  <Gunwgnunggjwt hhduwlwu  wpryntupubipp

wpunwgnwsd Gu 15 ghnwwu hpwwnwpwyniginiutubpnud:
UWoluwwwuph Ywnnigywédpp U dwywip. Unbuwfunuwwu wofuwwmwupp Yuqddwsd k

Ubpwonyentuhg, gpwlwu  wluwpyhg, thnpdwpwpwywu  Jwuhg, unwgywsd
wpryniupubiphg U npwug putwpynuwhg, bgpwywgnieiniuhg, btgpwhwugnuubphg,
ogwnwagnnpdywsd gpwlwunyejwu gwulhg, nph dbe ubpwnynwd Gu 178 wunwu hnnwdubip:
Wu owpwnpywd £ 117 nmwywagpwlwu tobiph Yypw:



Gnfu 1. Gpwlwt wluwny
1.1. ElGyunpwdwquhuwywt wihpubph wgnbignieginiup U YGuuwpwuwywu
hwdwlwpgbpp

Uhusl wydd nbinbu gninuentu sntuh hunwlyy ywwnwufuwu wyu hwpghu, pL hus
$hahywlwu dGfuwupqdutip niup fGYunpwdwquhuwlwu dwnwgqw)pJwu waqnbgnientup
YGuuwpwuwywu hwdwywpgbph Jpw: Splwp dwdwuwly hwdwpynd Ep, np wyu
gnpénup  wgnbignienu sh pnnunwd - Yeunwuh  hwdwlwpgbph  Jpw:  Wuwhup
Gagpwywgnipjwu hwugbigpt] thu wwpq $hghjuwywt wwunlybpwgnudubpp. pwuh np
uwtluph wju wnhpnypnd pjwuwnubph fubipghwu twlwunptu thnpp £ dnjGYynyutipp
dhohtu Yphubwnhy tubpghwihg, www YGunwuh hjnwudwéputiph Ynndhg EUR Ywunudp
Ywpnn £ Ywwdwsd |pul Jdhwyu  dnyniyubph yunnynh jud  wnwnwunwdubph
nidinugdwu hbwn, wjupupu EtYunpwdwqhuwlwu tubpghwih thnfuwybipwydwu htwn
otpdwjhuh [1,2]: Ujnw Ynndhg, hwuwnmwwns Yud nuunwn thnthnfugnn fiGYunpwlywu W
dwquhuwlwtu nwownbiph tubipghwih Ywunwp Yuwywsd £ dnGynyubph Ynndunpnpdw
htirn: <wodwplubipp gnyg Gu wydb, np opquuhqih hwdwp EGYunpwdwquhuwlwu
nwowh Ynndhg hus-np fwwt obpdwjht EptYwn Ywnbh £ unwtuw dhwju pwdwlwuhu
pwpap jwpdwdniugyniutbiph nbwpnd' 10> 4/d Yupgh gbppwpép hwéwlunyeniuubiph W
10° Y/d Ywpgh hubpwgwdp hwdwlunyeniuutiph hwdwp, wjuhupt npwup wjuwhup
lwpjwdnieiniuubp Gu, np 2ww Ywpgbp qbpwquugnd Gu YGuunpnpunp  puwlwu
ElGYunpwdwquhuwlywu nwownbph wpywoényeniuutiph wpdtipubphu: hus yGpwpbpynw
dniynyubiph  Ynndunpnadwtu  YGuuwpwunptit Ywplnp EdGYwnpu  hwunwnnu Yud
nuunwn  tinthnfudnn nupwnbiph - wqnbigniejw - ubippn,  www  winwhup - E$Llnp
huwpwynp k, Greb dniGYnyh hbun nwownh hnjuwgnbignygjwu tutipghwu thnpp sk kT-hg:
bhwpyt, nw hp htippht Ywulywsd hwpnigtig pwqiwehy ghnuwywuubph swppbpnud, R
huswbu 2w wybh pEny, pwu obtpdwhu  EPGYwn  hwpnigbine  niliwy
EiGUunpwdwqupuwywu nwownmbipp Yupnn G ywwwutuwu hwpniglp Yeunwupubph Yud
dwpnnt dnun [3-5]:



YGhuwpwluwywl hGwnwgnunenwuutpp gnyg wydbtightu, np  wdbUwwnwppbp
nbuwlubiph opqwuhguutipp’ ufuwd Jhwpohoubphg dhusl dwpnp, qgwniu Bu EUB-h
Uywuwndwdp:  EGywnpwdwqupuwlwt  dwnwquyedwtu  wqgnbgnyejutu  tjwundwdp
opqwuhquutiph  wwpptipgnn  nbwhghwt b hwpwn b quihu wiuwhup
huwnbtuuhyniejniuubph nbiwpnud, npnup 1000-wynp, hwpjnip hwqupwynp b unyuhuly
dhthnuwynp wuqwdubp wybh gwoén Gu, pwu nw hGnund tp EUS YEuuwpwlwywu
EdGywnubph  Eubpgbiwpy  punyph  JGpwpbpjw; wnbuwlwu  wwwnybpwgnwdubphg:
Cwunlwwbu pwpép £ qquyniungeniup puqdwyh Ypyuynn gbipgwdnp EUD ufundwdp,
wjuhupt wbnh nwh opgwuhquh Yypw npwug Ynwnwlwhtu  waqnbgnyeniu: EUA
Uywuwndwdp pwpép qquiniungentu h hwjn £ quihu punhwunip opqwuhqiutph dnun,
wju wybh gwoép b dtynwwgywd opqwuubiph L pohoutiph dnwn, wnwyb] gwédp L
uyhwnwynigwhtu |nwdnypubtipnw [6,7]:

Opqwuhquh nbwyghwu EGYupwdwquhuwywt  dwnwqwjpdwu  UYwundwdp
Ywpnn £ Ypb vnwppbip punyp [8-14]: Unwowunud Gu $phghninghwlwu nuyghwubipp
Ywpgqwynpdwt fuwfunnwiubp (upnp nhpd, wpjwu Guond, hnfuwtwlwihu wpngbuubp
W wyu): EUB-U wannud § qquynueyniuubph punyph dpw' dwpnnt dnin' inbunnuiw,
dwjuwyhu, 2nowthbihph, YGunwuphtubph dnun wpunwhwpnynd £ Ednghnuw) dhéwyh
thnthnfunyeyuwdp  [15,16]: <wwnljwwbu  Jwn  Gu  wpunwhwjndwsd  qupgugdwu
wnngbutbph Yuwpqwynpdwt fuwfunnwiubipp:

SGpwlwt  wnydjwubph  Jbpinwnyeyniup  EGYunpwdwqupuwywyu  dwnwqujpdwl
nwnhnyGuuwpwlwlwu wuwtwnubph wanbgnipjwt ybpwpbpwi gnyg £ ngk), np EUA
YGuuwpwuwywtu EdPGYwnubph  punypu  nt wpunwhwjnwdényeniup  Ywiujws  Gu
ytpohtubiphu wwpwdbwnpbphg [15,17-19]: Uh nbwpnud EdEYnuGpU wnwybjwgnyt Gu
EUB npnpwlyh owwnpdw hunbuupynipgyniuubph nbwpnid, huy djnw nbwypbpnd’ wénid
Gu huwnbuupynipjwu ujugdwu hbw, dh Gppnpn nbwpnd' hwlwnwy Gu ninnywd Je6s U
thnpp huwnbuuhynieiniuutiph nbwpnud: hus yepwptpynw £ EUD hwbwfunieiniuubiphg nt
dnnnijwghnu-dwdwuwlwihu punipwgptiphg Ywujwdnygjwup, www wju inbnh nwp
uwbghdhy ntwyghwubiph hwdwp [20]: Nwnhnwihpubiph huntuuhy hnuptipny YGunwup

Unieh  Swnwqwjpwhwpdwt  nGwpnd  hhduwlwt  YGUuwpwuwlwu  EPLGYwnp
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hwunhuwun £ dwnwqwjpwhwnpynn opjtlyunubtph otipdwuwnhéwuh wép, npu ninhn
hwidbdwunwywu £ Juwudws Lubpghwh pwuwyhu [15,21-24]: tw wwjdwuwynpywd k
opjtywnh  Ynndhg  Yuws  EEhnpwdwqupuwlwu Fubipghwih - thnfuwltipudwdp
otpdwjhuh:  YGunwupubph  obipdwht  wwuwwufjuwup  EGEYunpwdwguhuwywu
twnwquwjpdwlu  Uywwndwdp Ywfuqws L opowlw  dhowdwyph  otipdwuwnhtwuhg,
funtwyniejniupg W onwjhu hnuwuputiphg [3,25,26]: QEpdwunpbwuh wéh Ybpguwywu
wpryntupp Ywpnn Gu |hub] oGpdwywpquynpdwt fuwuqupnudubpp b h ybipon Yaunwunt
dwhp:  Ywudwd Lubpghwih pwjwlywuwswih pwuwyph U dwnwqwjpwhwpdwu
wmbnnnigjwu nbwpnw YGunwunt dwpduph gbipdwuwnptwup Ywbdh dhusl npnawyh
Yppwhywlywiu Jwywpnwy b wpryniupnd YGunwuhtu Yuwwnyh Gpw| gbipnwpwgdwu
wwwbwnny: Opywnh punhwunip obipdwiht  Swupwpbnuwdnyeniup  dGéwund |
twnwquwjpwhwpdwu wunnnipjwu wéh htwn: LEpdwiht Swupwpbnuywéniejwu hbwn,
Gpp  wybigniwihu - obipdniypyjwu  nnipu pbpdwt  dGjuwupqdubpp  s6U hwugunwd
thnfuhwwnnigt] Ywuywd obipdwihu tubipghwu, nhunynd £ jwpnpwunnp YGunwuhubph
dwpduph  obipdwunpbwuh  wybjugnw: Lbnbwpwp, EGYunpwdwquphuwlwt  nwonh
hunbuuphyniejniup b dwnwquwjpwhwpdwu wnunnnieginiup Yuplnp ywpwdbnpbp Gu,
npnup npn2nwd Gu hjnudwdph Ynndhg Ywuygwsd tubpghwih pwuwyp [8,9,27,28]:

1.1.1. ElGYupwdwquhuwywt dwnwqujpdwu wgnbignyejwu huwpwynp deluwuhgqdubpp
YEUuwpwuwywu hwdwlwnpgbipnd

Swép hunbuupynipjudp dwnwgqw)pdwu wgnbigniejwu nbiwpnwd nbinh nutignn
wpngtiuubpp  wbuwlwunpbu  eny; G nwnWduwuppwd:  Lnyupuy  Jwplywdubip
gnnipniu sniubt quipguigdwu  wnwppbp  dwwpnwynd  guudnn' ufuwd dhwpohy
opqwuhquhg, dhusk dwpn Yauuwpwuwlwu opjtlywnutiph ypw gwdn hunbuuphynipjwdp
twnwquwjpdwlu ubipgnpdniegjwu  dhghlwlwu JdGluwuhqdubph YGpwpbpuw, uwywu,
hhwpyt, npny dnunbtignudubp fuunph ndwtu dwund nhunwpydnd Gu: Cunhwunip
wbunyejwu untindnudp fuunpwhwpnyg k, twju b wnwy, pwuh np EUB-U wqnnud L

ytunwup unyeh Yugdwynpdwt pninp dwlwpnwyubpph ypw, ujuwsd EGYunpnuutphg b
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ypowgpwd YGuunppnpnnyg, pun npnd wdbt dwlwpnwyh  Jdpw  gnpdnud  Gu
ulgpniupnpbt lnwpptip dGfuwuhqdubp b Gplnypubn [29]:

btunwuh hjnwywdpubpnd  EUR  Lubpghwih  thnfuwybpwydwtu  dGfuwuhqdp
otpdwjhup  hwpdwpynd  Ep EUB  nwnhnhwéwluwhtu  dhowwipny  hpwhpgwd
pwqiwpehy Yauuwpwuwlywu EPGYnutph dhwy huwpwynp ywwndwnp: {nwujwdpubiph
wnbnwjht nmwpwgdwu gqwnwthwph hhdwt dpw dowlyb b jwju vmwpwénd k£ gunb
pwpép, nywpwpwpdp, qbppwpép b dwypwhbn pwpép  hwwfunyeniuubph  EUA
Yhpwnniejntup wnmwppbp hhjwunniegniuubiph pniddwu hwdwp [30,31]:

EUA YGuuwpwuwwu EGYinubph obipdwihtu hwiigwywnpgp sh pwgwunpnd dh
ownpp  hGumwgnuinyeyniuutph wpryniupubip,  npnup ppwlwtwgylp Gu  pny|
hunbuuphynigjwdp EUD Yhpwndwdp, tpp opjiynh nwpwgnud sh tink: Uwlwju wju
nbwpbpnud, Gpp YGUuwpwuwlwu opjtywnubpp Gupwplyynwd G pwdwywlhtu pwnép
hunbuuphynigjwdp EUA wqnbgnygjuup (npnug nbwpnd otipdwjhu EdYwnu wpnbu
nwnun £ huwpwynp), wju hwjbgwwpgp nwnund £ dhwiuqudwt  wnbygwwn:
Spwlwunejwu  dbe dwupwdwut nhwnwpywsd Gu  wmwppbp  hwwfunienitbph
EiGUunpwdwqupuwwt nwonbph oipdwihtu EdbGYunubph wnbuwlwu W thnpdwpwpwywu
wnyjwiutpp [159]: FRL, wyn pynwd bwl ORL EUR wqnbgniejwu EdGLHunubpp YEunwuh
opqwuhquutiph ypw pwdwuynud Gu Gpynt dbd nwubph' obpdwihu W ng 9bipdwjh [29,32-
34]: Ybuuwpwuwlwu opiywnd oipdwihu E$LYun nhnynd £ wybh pwu 10dy4Ywn/ud?
hgnpniejwu hnuph funniejudp nwonny dwnwquwjprwhwnpbint nGwpnud, win nbwpnu
hjnudwdputiph nmwpwgnidp sh gbpwquugnd 0.1°C-p, hwywnwy nbwpnud nhngnud k ng
otipdwjhu EdLYwin: LEpdwjht wgnbgnienit wubiind tupwnpynd £ dwpdup Ywd upw
wnwudhtu hwwndwdubph obpdwuwnmpbwuph hunbigpw wé' punhwunyp Ywd wnbnuihu
dwnwgwjpwhwpdwl dwdwuwy: Ny obipdwjhu EdLlywnp ywwywd &
EiGYyunpwdwqupuwywu Eubpghwih wugdwu hbwn (UnjGYnywihu nEgnuwuuwihtu hjnwdnud,
$nuninphdpwlwtu  nbwlghw L wyu):  bPuspwtu  phs £ EGEYunpwdwgquhuwywu
twnwqwjpdwlu Lubtpghwu, wjupwu pwpép b otipdwjhu E$GYwp, npu wyt pnnunud :
Cuwn hp YEuuwdphghlwlwu hwinynieiniuutiph opquiuhqup hjnujwédpubinp wuhwdwubn

GU, nwwnh opph pwpép b gwdp ywpnwwyniejniuubiph pwdwudwt uwhdwuht Yupnn £ h
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hwjin qu| wuhwywuwpwswih twpwgnid, husp npnanud £ Eubpghwih Yuwudwt pwnép b
gwdn gnpdwlhgp: Tw Ywpnn £ hwugbgub] Ywugnu wihpubph wnwowgdwup L
hjnwudwsdph’ hwnywwbu Juwn gbpdwlywpquiynpdnn (nuwtywy, |Enwuwwny, wnhp),
wnbnwjht  wwpwgdwup: Awnwqwjpdwlu  gwdphwbwluwhu L pwpdphwbwiuwihu
dhowlwyptpnud EUA Eubpghwih thnfuwybpwnudp obpdwjhup hhduwwund Yuwwsd &
hwnnpnwywuniegjwu  Ynpnwwntbph  hbwin, pust wnwowund £ hjnwudwdpubipnwd
npwugnd hnuwjhu hnuwupubtipny hpwhpynn otipdnipjwt wugwundwdp:

Lbpywjnwu hpwunwpwywsd Gu dedwpwiwly wofuwwmwupubp, npnup uyhpgwsd
tu GPL U OPC EUB wgnbigniypjuu thtyunutiphu b dGfuwuhqdutpht juwqdwynpdwu
wmwppbp  Jwlwpnuyubpnd  gnudnn YEuuwpwuwywu opjtywnubph  Jpw'  uluwd
wnwudht peowyht pwnwnphsutiphg, delnwwgywsd pohoubinhg L dhlpnopquitihqdutiphg
dhusl YGunwuhubiph W dwpnnt opquuhqu [35,36]: Snjnyeyniu ntubiu dhowdwjph Ynndhg
EUB Lubpghwh Ywudwu bpynt hpduwywu dbfuwuphqdubp' ng nbgnuwuuwhtu L
ntqnuwtuwjht: Ny nbgnuwluwihu dGluwuhqudph nGwpnd EUB Lubpghwih Yuunwiu
ninGlygynud £ Gpynt hhduwlwu wypngbiuubipny. hnuubiph nmwwmwunwubipn W nhwnjwjhu
dnilynyubiph  wwwnwunwubpng: Unwohtu  wpngbuh  wprynitupnid  wnwowund  Gu
hwnnpnwlwunygjwu  Ynpnwwtbp,  npntp wwjdwuwynpqws  Gu  dhowdwph
EiGUunpwlywu  nhdwnpnygjwdp, huy Gpypnpn wpngbuh nbwpnd  wnwowund  Gu
nhkiGYuphYy Ynpnwunubip, npnup Yuwwyws Gu dhowdwiph dwdnighyniejwt hbwn: Wu
Gpynt  wpngbuubpu £ hwugbgund  Gu  EGYunpwdwqupuwywt  Eubpghwip
thnfuwybpwdwup otipdwjhuph b wwjdwuwynpnud Gu dhowwjph tnwpwgnidp:

Lhwnwgnunieinwuutph . wju ptwgwywnnd - gbipwygnnn  hwybgwlwpgp
hwunhuwun £ Yybunwuh hwdwlwpgbph htn FLL L ORL EUB nbgnuwbuwjhu
thnfjuwgnbignigju Jbpwpbpu)  qunuiphwpp - [37]: dbpght wwphubiphu
EiGYyunpwdwqupuwwt dwnwquwjpdwu YGuuwpwuwlwu EptYnubpnd nbgnuwuuwihu
ntwlghwubpp  ulwpwgpynd  Gu  YGunpnuwywtu  wpnwiht  hwdwlwpgh
Ywqdwynpdwu  wwppbp  dwywpnwyubph  Jdpw:  Uwutwynpwwbiu,  wjuwhup
ntwyghwubpp nhwngnud Gu Uyjwpnwiht gwugbpnud pwolujwé pwjwdhy ubjpnuubipp

dwlywpnwyph ypw W punhwunyy wndwdp UGnynpunphynjwihu nhuwdhlwih wypngbiuutipp
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hwdwp [38]: L<Gwmwppphp E Uk, np npn2 nbwpbpnud htinhuwYyubipp nhwnb| Gu Ypyuwyp
nbgnuwuuwihu Y Yuwdwd pupwgnn L dnnniywugunn hwdwfunygniutbiph hbwn
[39]: LEpYwndu nbgnuwtuwiht dGfuwuhqdp nhunwpyynd £ npwbiu opquiuhquh Ypw
EUD wpryniuwybinn wgnbigniejwt hhdp:

MEgnuwuuwjhu dGfluwuphqdubiph pwuwyp wybh jwju E, pwu ng nbgnuwuuwihu
dbGjuwuhquubphup: “‘pwughg wybh hGunwppphp G wju huwpwynp dGfuwuhqdubipp,
npnup Ywpnn Gu hwugbgub] YGUuwpwuwywt EPtYwnubph thnpp hgnpnieyniuutipp
nbwpnwi: Uuwbu, wnwownywsd k nhktyunphYy nbjwpuwghwih nbunyeniu [40], npp
hhduqwd £ hbnnynwd dniGynywihu owpddwtu wwpq dnnbiutph ypw, nph hhduwywu
pwnwnphsp  Yauuwhwdwlwpgnd  onipu ;- <bnpuwlubpp  Gupwnpnwd  Gu, np
“Gpyuwpwunl”  (dhypnwpngbuubph  dwupwnwpny)  nbgnuwuuwht - wqnbgnyenup
dnitYnyph Jpw, npp dpppwghnt juwd wwnunwywtu wpdnd £ Juwwpnd, Ywpnn |
hwugbiguby wjuwhuh dwutuhlp wybih wpwg “wnwpwgdwup” 2pgwlw  dhowlwyph
hwdtdwwn: Uwutwynpwwbiu, EUA Eubipghwih Yuwudwu wjuwyhuh dGfuwuhqip Yupnn £
hpwlwuwuw| uwywsd oph dnitynyutipnid, npnup gunuynd Gu huswbu wywpg hnuubipp
hhnpwunwiht  pwnwueutpnd, wjuwbu L uwyhunwynigh dnGYnyubph hhnpwwnwhu
pwnwupubtpnLd:

Chduwlwu npwnpnentup nupdynd £ 4R< b ORP< EUD wqgnbignypjuu nwl
YGuuwpwuwywtu hwdwywpgbph wwpwdbnptph  thnthnfunyeniuubph  hwéwfuwjhu
Ywiudwdniypywup: Ynyniggniu niubu wptuwwnwupubp [41]° udppdwd nwnhnhwéwfuwhu
dhowlwiph EUD YGuuwpwuwlwu tpGYwnubph duwynpdwt dby pbdnnbgbiuyyunnpuihu
Ywnnigwépubiph  dwutwlygnieniup  wpuwgninn thnpdwpwpwywt  ndjwiubipp
hwdwlwpgdwup: Ldwu dnnbgndp hpdudwd £ wyt pwup Jypw, np opquuhqip
Uwpnwiht L Eunnyphu hwdwlwpgbpp wdbtwowwnu Gu qquyniu EUD wgnbignipjwu
Uywuwndwdp: UWu hwdwlwpgbph hhduwywu gnpdwnunieginiup ptidnntgbwghwu L,
nwwh hbnhuwlubpp thnpd Gu wpb] punhwupwgut) ptdnnbgbwghwih Ywqdwynpdwu
wmwppbp Jdwywpnwyubph Jpw PL EUB  wgnbigniejwup  JGpwpbpdnn  gpwlwu
wnyjwiubipp, ubipwnywg opquuhquubipp, pehoubipp, Gupwpowiht Ywnmigywdputipp L

pwnwuprw)ht unnigywdpubipp:
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Ujnw  hwjbgwwpgh hbnhuwyubpp [42] wju Ywpdhph Gu, np 6hon sk EUA
wgnbgniyejwu YEuuwpwuwlwu JGjuwuhqdubpp pwdwub) Gpyne whwh' obpdwihu W ng
oipdwjht’ hpdudbind dhwyju obpdwwpunwnpnigyuu dwywih dhohtu quwhwwndwu Ypw:
“thwup Jywynwd Gu hpwlwu opjtlyunubtiph hGunbpngbunygjwu dwupht: hubpwlwpdhp
ptpdngpwdhwih oquniejudp gnyg LU wpdb] wnbnwiht  wnwpwgdwu gnunpubipp:
Npnowyh dwpdup ubpund hgnpnigywu Ywunwdu nt npw pwofundp Ywujws Gu
dhowdwynph ElGYwnpwlwu hwunynyeinwiutiphg, opjiywnubph duhg nu swihbphg, EUA
ytywnpubiph uyuwwndwdp Ynndunpnpnuwihg, huswbu twlb nuwounh hwwfunyenituhg nt
Ywnnigywdphg: Wuwtiu, AL L OPL EUB-U thnfuwgnnd £ Yuwydwd oph dnjynyubph
nhwnubph htiin W Ywpnn § dLwihnfutip dwypndnityniutiph wynhynieiniup:

Uh 2wpp woluwwnwupubph hGnhtwlubp thnpdb Gu hwunwnb) EUD EdGYwnubph
dholt bnwd Ywuwbipp, npnup unwgyb) Gu dhypnopgwuhqdubph Ynywnipwubph Jpw'
pohoutinh  Ywnnigwdpwjht  wnwpptpnwd  Yauuwphdhwlwu  thnthnfuniejniuubipny:
Swppbipnud Gu pohoutiph Ywnnigwdpwjhtu wwpptph ypw nwnhnhwéwlunyewu EUA
wqnbgniejwu  Gpbp  hphduwywtu  wuwblwnutp. 1. Ugnbgnyejut  wpunwhwjnywd
ntigqnUuwuuwjht punyep, 2. Ny pbt dby, wj Jdh pwlh nbgnuwuuwihtu obpwinbiph
wnywnyeynup, 3. EPGYwnubph  wnwppbp  ninnnegniup wvwppbip nbignuwtuwjhu
hwéwfunieniuubph Ywd wnwpptp $bpdGunmwiht hwdwwnpgbph ypw wqnbgnyejuu
nbwpnud [39]: Wuwbnhg hGwnunwd £ ny pbt dbYy, wy dp pwuh ublUunpwjhu
hwdwlwpgbph wnyw)niejwu dwuht Gupwnpnieginiup, npnup punniunw Bu $PL UL ORPL
EUA  wgnbgnyenup W punppwagpynd  Gu ubithwlwu ntignuwuuwjhu
hwéwfunipniubpny:

Wuwbiu, ophuwy, nbnlu wnwohl wyfuwwmwupubinhg, tipp nwnwuwuhpynd Ep
uwuwnhdtipwiht wnhpnyeh EUB wgnbigniejniup ubjudwt wuwbpnp pwyunbiphwubiph
Cl. Sporogenes YGuuwphdhwlwu wyunhyniygjwt ypw, gnyg wnpytg, np wju pohoubiph
$bpdbunubph wlynhynieyniup dugdnud £ U npwiug whwyunhnwihtu Yuwbpp dtnpynid Gu'
yepwddting ehpnghth, |Gghuh, gihghup, ginunwdhtwpepdyh, Juipuh U dbphnupuh, L
dhutnyu dwdwuwy dwnwqwjendu wlynphdwgnpt) £t wypnuntinhnhy hwdwlwpgbipp,

npnup hpwlwtiwgunud £ht wwwhnwiht Ywwh hhapnihgp hhuinhnhth W wiwuhuh:
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GRL-bwnwquyenihg htwnn htdngnphup Ywudwu owunphywlwl uwblunpubiph
nwnwuwuhpnyenutipp gnyg wnygtightu, np 630 ud 2pswlwipnid Yjwudwu uwbnpp
thnthnfunigynitup - Jywynud £ Gplwpeh dwutwyh opupnwgdwtu dwupt: “hwdbp |
opuhhtiung|nphup U dbphtdngnphup wugdwtu wpwqwugnd FRL EUDB wgnbigniejw
wmwly [43]: Bwnwquwjenp nbgnuwuuwihu wgnbignientu £ niubkgh; htdngnphup
dn|GYynyubtiph ypw:

Snyg £ wnpyb| bwl, np dwpnnt wpjwu Eppppnghnutph $AL dwnwquyenudp 5.7
Jdd htnwynpnipniupg 30°C nbiwpnuw hpwhpnd £ htdnginphuh wipunwhnup pohoutiphg
[44]: EdGUYwh dEdneniup npnoynd £ Swnwqujpdwt  hnuph  funnppjudp L
ubipgnpdnipjwu wnbinnnuyejwdp: Epdwuwnhdwuh undnpwywl pwpdpwgnuip dhusl 35°C
unnighs Ephppnghunutipnud wnwug 4R< dwnwquwjpdwu htidngnphtuh wpunwhnup sh
wnwowgunw [45]: <Gnhuwyubiph Ynndhg wwwgnigyt| £, np vmwppbp hwwfunyejwu
GRL-inhpnyph W huwnbuuhyniejwt wqnbgnyeniup gnpdtwlwunwd wgnnd £ dwpnnt
pninp opqwuubph Jpw, npwntin wnbnh Gu nwbund phdhwlwu Unyebiph uptpbq L
thnfuwtwynypniu:

huswbu  hwynup £, (huhnubph  qbipopupnuwiht  opuhnwgnui hptiuhg
ubGpywjwgunud £ opupnwgdwt  wqwuw nwnhwjwiht  wypngbu, wyn pynw uwbl
shwgbigwd dwpwwpepentph, npnup dwnund Gu pohoubpnud dnudbnihwyhnubiph Ywquh
dto b Ywplinp nbip Gu Yuwwpnw dwnwgqwjpwihu Juwuywédpubiph, pniuwynpndubph b
opqwuhqup  wj  wjunwpwuwlwu  Jdhéwyubph  nbwypnd:  Snudbnhwyhnubiph
opuphnwgdwu wpryntupnwd  dGéwund £ twwnphy pwnwuputph pwihwugbhnyentup
hnuutiph W wy| dnjGYnyutiph hwdwn [46]:

Ywuwnwwqgp Ywpunp bppoowihtu dbpdbun htdnwpnunbht £, npp Yuwwwihgnud §
pohoutinnud 9pwoduh wbpopuhnh dtinpnwip U dwutwygnud £ gnignpnywd opupnwgdwu
wpngtiutbpht: dwnwquwjeywd pnidbtipht wybjwgywsd Ywuwwwugp Ytpwgunw £ AL
dwnwqgwjpdwu  6upnn  tPGYwp UOh  wlywhynipwt  dpw, husp dyuwybp |
twnwgwjpdwlu ypngtiuntd 9pwduh whpopuhnh wnwowgdwu dwuht [47]:

Nwnuwtwuppdtp tu OR< UL 9PL Gwnwquwyenuiubpp, gnyg E wpdbp udwu

wgnbgnieginiup, huswybu  bwb  npwug  wgnbgnientup  [hwynundubiph  Ywlunyph,
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hGntipninpnd dhlpnopquiuhquutiph, utytiph, Ephepnghunttiph pwnwuputph U npng wy|
Ytuuwpwuwlwu opjlywnubph ypw U pbipdb| £ gudp hunbuupyniygjwdp dhjhdbnpwihtu
wihpubph waqnbgnyeywu ufubdwtu' hhdudbind opnd ujnueh Ynudbyunhy thnfuwugdwu
Ynw:

ElGYwnpwdwquhuwlwu wqnwuowuny  uwyhwwynigwht dniGynyubpnud
wmwwnwunwiubph gpgndwt htwpwynpniginiup npnaynd £ upwuny, G wpnynp 2wwn
dniaynyubp mubt twlwu npwn) dndGuwnubp: [48] woluwwnwupnd  wnwownyywd
dnnbh hwdwdwju wwpptip hwéwpunyeniuutpny YP< EUB-U Ywpnn £ thnfuwgnb
YtuuwdwypndnGynyubph  wwppbp  hwwndwdubph  hbwn:  Uwluwiu  dniGyniwpu
dnnbjubph 2opowuwlubipnud huwpwynp sh bnb] pwgwwpb; nhwndnn  EdGLYunutpp
“otidwihu” punyep U hwgbgdwu Jwywpnwyp dwnwquypdwu 1-1004wn/ud® hgnpniejw
hnuph funnypjwu nGwpnud: Unwownlyty £ dnnbj, npp sh hGuynd wnwudhu dnjtynyp

Ywnnigywdph dJpw, wy nhunwpynd £ EUB  wgnbigniyeniup  opquuhqdh  Ypw
Gupwpoowiht Yunnigwdpubiph (pgowpwnwuprutp) Ynnwbpwunhy hwwnynyeniuubph
wmbuwulyntthg: Gupwnpynwd E, np poowpwnwuputpnd gnjnieintu nlubt nhwnjwjhu
fudpbiph nmwwwunwiubip, pun npnud, wyn Lwwnwunwubph gpgndwu Yypw dwfuuynd k
dtunwpnihqdh tubpghwt: SGuwlwu nhunwpynwdp hwugbigunw £ wju Ggpulwgnieju,
np unwghnuwp ypéwyu wnwowunw £ wjuwyhuh hwdwlwpgnd, npnud Eubpghwt
Ynwnwyynw £ dhwy nmwwnmwunnuywu duny (Pnub Ynunbiuuwghw) [49]:

Pwqdwehy wafuwwnwptbp udhpdwsd Bu ygpgnynn pehoutiph (Ephenpnghwuttin,
lhddnghwntip) pwnwupelbph  pwthwugbihnigjwt  nwnwWuwuppnygjwup ORL EURA
wqgnbigniejwu utippn: Wuwhuph hbGwnwgnunyeiniuutiph wugywgdwu hhdpp hbGnlywiu k:
Cuwpwynp k, np opquuhqup dwnwquwjpwhwpdwu nbwpnu upw ntwlyghwtu Yuwywsd
E dwoyh dJwquunpwjhu hwdwlwpgnd wpjuwu pohoutiph ypw EUD wgnbigniejwu htiw,
pwuh np Swnwgqwjenp pwthwugnd £ dhwju dwoyh  dwybpbuwptu  oGpuintn:
Uwqwunpwiht hwdwlwpgnw 2powuwnnn Eppppnghintbph pwnwuputipp, thnjubiing
hpbug wwuwnubowihu  hwwnynieyniuutipp  dwnwquw)pedwu  wgnbtigniejwu  dwdwuwy,
Ywpnn Gu Ywpquwynphs wgnbigniginiu niubuw| punhwunip opquuhquph b wnwudhu

opqwuutiph  Jpw: [50] woluwwwupnd gnyg £ wpdbp EUD  wqgnbgnyegjudp
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Ephepnghwinttph  pwnwuutph oudnwnphy Yuwjniunygjwt udwqgnudp: Snyg £ wpdb)
pwnwuph pwhwugbhnpwu  ujwgnuip  Ywihnwh  pnuubph  hwdwp  30-40%-nd’
sdwnwaguwypywsd udnpubph  hwdbdww:  [44]  wojuwwnwupnd  gnyg £ wpyb
Enhepnghwnutph pwnwuprutph hnuwlwu pwihwugbhnygjwu ujwqgnidp, npp dbdwgb
Ep Elyunpwywu dwydwu wpryntupnid, huswybu uwle Ephppnghwnubph GYunpwywu
wdpnipjwu wép: Gupwnpynud £, np ng 9tpdwjhtu hunbuuhynipjwu YAL-6wnwqupenidp
nuwYy £ hpwhpt] pwnwuputpnd  Yuwnnigwdpwiht  Gpwywnnignwdubp, hugp
ninGlygynud £ hnuwlwu wpunwhnupp wwwhnynn dGnpdwu ninhutiph wpwg hwydwdp:
Luwpwynp £ uwuwnpdGnpwihu wihpubph wqnbgnyeiniup  Ephppnghwinubiph
pwnwuputph  hwnnpnwlwunyejwu  otipdwunpwuwiht  Ywfudwodnygywu  [51] L
pwnwupwhu [hynundubpnu dwpwwpeenutph swpdnwynyejwu [52] Ypw:

$Pnpédwpwpwlwu woluwwmwupubph wprynupubpp gnyg Gu tnwjhu pwnwupwhu
wbinwthnfuhs wpngtiuutph pwpédp qguwjniuntejntup gwdn huwnbuuhyniyejudp ORL EUA
uyuwwndwdp: Hpw ywwnbwnp Yupnn £ hpwhpwd (hubp 9pwihtu otipnnud oRL EUR
ynugtyghwyny: Awnwquyenp Ywpnn £ jupwubl] pwnwupubph  hntwlwu
hwnnpnwywunyeyniup, Gebt  wpngbuh  uwhdwuwthwynn  thnyp  nwnunw L
hwppwnwupwhu sfuwnuynn 2tpnbpnd hwnnpnwywuniejwu thnyp [53]: Gupwnpynud
£, np YEuwpwuwwl pwnwurutpp hwunhuwunud Gu Yeunwuh poonid dwnwgw)RUWU
“nbwnblyunnpubiphg” dbyp: Cunhwupwgubting YGuuwpwiuwlwu pwnwueutph L npw
dnnbjubph Jpw ORL EUB  wgnbgnuyeywtu  nwnuiuwuppngeiniuubpp' upblh  k
Ggpwywgub), np pwnwuputph dwnwqwjpwhwpdwl dwdwuwly nhnygnd Gu huswbu
$niuyghnuw, wjuwtu k| yunnigwdpwjhu thnthnfunieniuubp: (Gwnwuputipp Ywpnn Gu
glfuwynp nbp Yuwwpb| ppowiht dwwpnwynd dnuyghnuwy thnihnfunyeyniuph dty
ORL EUD wgnbigniejwu puyuwidwu b hbunwgw wpunwhwjundwu dbg:
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1.1.2. UhthdGunpwihtu wnhpnyeh lGYunpwdwquhuwlwu wihpubiph wgnbgnienitup
Yuuwpwuwywu hwdwywnpgbph ypw

Cwdwdwju punniujwd dninbigdwt, npp wnwy £ pwoyt) ninbu wywnbdhynu L.
“Hywwynyh Ynndhg, GHunpwdwquhuwlwu wihpubph wgnbgniejwtu Yhpwnbijhnyeniup
pwdwuynd £ 2 fudph [54]: Unwohu funwipu ogwwgnpdnd £ Ynhbptuwn wihputipp
Fubinghwih  punyewantipp, puly Gplpnpn funwdpp tipwnnud £ YnhtipGun wihpubiph
hubnpdwghnu wnunbughwip: Phwpyb, wju Gpynt fudpbpp Yupnn Gu ypwdwdyyb:

Awnwquwjenup pwdwuynd £ hnupqugunn L shnuphqugunn EdLYwnubph:
Unpdwynwd ElYwnpwdwquhuwywu oughpywghwubipp hwdwpynwd Gu hnuhqwgunn, Geb
pJwuwmh Eubpghwt nwwly £ wnwowgub) dhodnGynywihtu Ywwbph 6bnpnd Yuwd
wwndubiph, dnGYnyuGph W nwnphwiubph  hnupqughw: EGYunpwdwquhuwlwu
oughywghwubipp wytih Gphwp wihpny nu pdwtwnp thnpp Eubinghwind, ubipwnjw
dhihdtiwpwihtu wnppnypep, Yuwwywsd Gu ny hnuhqugunn dwnwaquw)jpdwu htiw:

UnhbpGun Ywpd wihpwiht dwnwgqwjedwl Yhpwndwlu ninnniejnitubphg dbyp
bhghnptipwwhwu k' nwdwodpubiph  wnwpwgnuip  phghnptipwwhwih  hhduwywu
dbpnnutiphg Jayu £: Lhdhwywt b Yeuuwphdhwlwu nbwyghwubpp wpwqwgynd Gu
nwpwgdwu dhongny (Epuwnubughw| pwnwnphsht hwdbdwwnwlwu' exp(-E,/T), npuntin
E,-U wywhdwgdwu bubpghwu E, huy T-U' obpdwuwnpbwup), husu | npnond |
$hghninghwlwu EPGYwp: YUnhbpGun wihpubpny wnwpwgdwtu wnwybinyeniuutiphg
dEyu wyu k, np obpdnipyut wugwwinwdp wbnh £ niwbund hbug hinwudwépubph dby'
dwytipbuhg npnpwyh hGnwynpnigjwt  Jpw  (nhwebtpdhw): Wu nbwpnd  dbup
funtuwihnd  Gup  hjnwdwépubph  Jdwybpbuph  wugwulwih  wnwpwgnwihg, husu
wlfunwwthtih £, Get  wwpwgnwp  Ywwwpynd £ hnwdwoéph dwybipbupg:
“YHhwpbtpdhwih $hghlwlywu deluwuhgdp nbinu wuhwjwn £ busuk, npnpwyhnpbu wwpg
E, np, wjuwbu Ynsgws, obipdwjphu-2nyp EPGYwnp Yuwwd £ ppndnundubipnid YLIS-h
htinnly pjniptinutiph nupédblh wquihu wugnwiubph htinn nwpwgdwu nu uwnbigdwu
dwdwuwy b unippw| stipdwuwmnhbwul pulws £ 40-hg 43°C dhowlwypnid [54]:
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ElGywnpwdwgquhuwlwu dwnwagw)jpUwu thnfuwgnbignipjwu punypen
YGUuwpwuwywu optiywmubph  htGin  npnpynid £ dwnwquwjpdwt  Jdh  pwup
wwpwdbwnpbpny (whpubph hwéwfunip)ntu, nwpwédwu wnwgntpjnLu,
oughywghwubiph  YnhGpGuwnnignit b pubnwgnud), phuswbu twb YGELUuwpwUwywl
hwdwlwpgh  hwwnynyeniuubpnd  npwbu  dhowydwyp, npnwd nwpwdynd |
ElGYwnpwdwquhuwlwu wlhpp (nhEGYuphy hwuwnwuwnntu, ElGYwnpwywu
hwnnpnwywuneyniu,  hudnpdwghnt  YGuuwwnhdbpubph  ny  qdwiht  nhuwdhy
wwpwdbwnpbp, huswybu twb ywpwdbunptp, npnup Ywhujwsd tu pwuwyhg, hjnwuwdph
ubpunw wihph Gplwpnyeinuhg, pwithwugbhnyejwu funpnie)ntuhg):

Swoép hgnpnigjwdp Ynhbipbun nbgnuwuuwiht dwnwquw)pdwu Yhpwnnieiniup

YGUuwpwunipjwu b pdoynpwt dbg. YGUuwpwunejwl W pdoynyeuu dbo Ynhtptiuwn

EiGUunpwdwqupuwwt  Swnwquwyedwu  Yhpwnniejwu  YbGpwpbpuwp  Gpypnpn
ninniejntup ubipwnnud £ gwdp huwnmbuuphynigjwt dwypwhbn pwpép hwwfunyejwu
(ORK), huppwlwpdhp, owwhlwlwu U  nyunpwdwunwlwagnyt  wnhpnyputiph
dwnwqwjpdwl  wnpniputph Yppwnnyeyuup  Ybpwpbpgnn  w2fuwnwupubpn:
YbUuwhjnwodputiph htin wjuwyhuph dwnwquwjedwu thnfuwqgnbtgnieniup sh nintygynd
Intn9 wwpwgdwdp: Wu nbwpnd Swnwqujedwu wgnbignigjwu punyep nbnbu jwy
puwgwhwjnywd sk:

YUGhuwpwuwywt hwdwlwpgbph db9  wwppbp  hwbwhuwht  nhpnypubph
wmwwwunwubph gpgndwu  hbin deywnbn dwnwqwpdwu  wqnbgnyejuu  EdLGLHunubpu
punhwupnygyniuutp  niubt:  “Hpwug  hhduwywu  hwwynyentup  YGUuwpwuwlwu
hwdwlwpgh Ynndhg Yupny nbgnuwtuwht  ywwuwwufuwuh wnwowgndu £ wyn
dwnwgw)pdwun:

Uh 2wpp nwnuduwuppnipniutbp Yuwunwnygb) G nnwwlwu bW wpnwuwhdwujwu
ghunuwlwutbph Ynndhg hhduwlywund OPL inhpnypnud (30-300 G<g) [54]: Ujuwntin,
hhwpyt, Ywu nddwpnigniuubp’ Yuwdwd wwppbp YEuuwpwuwywtu opjtlunubipnid
ntignuwuuwiht Edtywnubph Ybpwpunwnpnyguu  hbwn: Unwgywsd  thnpdwpwpwluwt
wdjwiubipp  wwpgnpn? gnyg Gu wwihu YGunwuh opqwuhqdutiph Ynnihg OPRL

wqgnbignipjwu ntgnuwtuwiht wwwnwufuwuh nbpp hndGnunwgh hwuwnwwndwu JGg, nw
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hpGuhg UbpYywjwgunwd k Yeunwuh opquuphqiutipnd hwpdwpynnwywu nbtwlyghwubiph
hwdwygnyeiniu ~ [54]: Pwqdwpehy  nbgnuwuutbph  gninyegniup . whwhy &
Ytuuwpwnwuputph hwdwp: Wu nbgnuwuututpp hwéwfunigjudp nbnwowpdwsd tu
dayp djnwp ujwwndwdp b nbgnuwuuubphg wdbu deyp hwdwwwwnwufuwund |
Ytuuwpwuwlwu gnpdnnniejwu hp npnawyh wnhwhtu [54]: Gupwnpynu k, np ORL
gnpénnnipintup hhduwwund hwunwwunnud b yGpwdbwynpnud  hndtinuwnwgp, dhusnbn
wju dnuinbignudp 2w wuwpqbgywsd E YGuuwphdhwih bW $hghninghwih inbuwuyjniuhg:
Bwnwgqgwjenup, pun Enyguu, wgnbgnyentu sh gnpdnd  fuwfuwnnudubp  sniubignn
unpdw| pohoutiph  gnpdwnunyejwu  Ypw [54]: hvwfunnwubph  nbwpnwd  ORL
wgnbgniginiup  hwdwwwunwufuwt  nbgnuwtuuwiht  hwéwfunyenwutph  nbwpnd
wpwgwgunw £ yGpulwugunnuywt wypngbiutbpp:

Swoép  hunbuupynipjudp  Ynhbpbuwn  dhihdbwnpwipu - wihpubph  (1-10 dd)
wqgnbignieiniup dhypnopqwuhqdubiph bW jwpruwuntuubph ypw nwnwduwuphpyb) £ nbinlu
1960-70-wywu pywywuutppt: Uwlwju Yuuwsd sh hwpnignd wju thwuwnp, np guon
huwmbuuhyniegjwu ORL dtpnnh Yhpwnnieiniup dtd hGnwulwp niup: Owwhlwlywu b
dhihdGinpwyhu inhpnypRutipnid dwnwquwpndp npnawlh ntignuwuuwjhu
hwéwfunipniuubph nbwpnw hwonnnipjudp Yhpwnynwd £ dh pwuh hhjwunniyeyniuutipp
nGwpnud (unwdnpuh L pwpwly wnhubph fungbip, npndpy fungbp, unbunlwpnpw L
wjb), huswybiu twl Juwuwlwp wgnbignyeiniuutiphg htdnqbubigh wwowmwwudwu L
dhypnopquuhquubph  $bpdGunwipht - wlynpynipjwt  YGpwlhwuqudwtu  hwdwp  [54]:
Owywhywlywu U dhjpdGwnpwiht wnhpnypubpnd  EjGYunpwdwqupuwywt  wihpubipp
wqgnbigniejwu udwunyeniup YEluwpwuwywu hjnwujwédputiph ypw wpunwgndnd £ npng
dwupwdwutbpny:

Uhypnwihpttipp  fuhun  Juuynd  Gu  Gpyph  dpunpppuninud:  Ybunwup
opqwuhquubipp sniubt wuhpwdbon wnwwwunwghnu Jdfuwuhqdubpp: Uhhdbnpwht
wlhpubiph Yhpwnnipniup pdoynipjwt b YGuuwpwuniyejwu dhwuguwdwju fununnwitwihg
ninnniejntt £ Yuqdwynpdwu wnwpptp dwwpnwyh dpw gunuynn YEuuwpwiuwlwu
hwdwlwpgbph Jpw  wgnbgnipjuwu  nbwpnd'  uuws  YEuuwwnhdbpubphg  Jdhusl

wdpnnowlwtu opqwuhqd:  Pnpdwpwpwlwu  nYwiubph  hwdwdwiu  [54] gwdp
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huwnbuuhyniejwu dhhdGnpwihtu wihpubph wgnbignieniup Yauuwhwdwlwpgbph Ypw
niuh Jdh pwuh ophtwswihnipyniuubipn. 1. L<gqnpnipjwt funnygjwtu thnthnfunieiniup (wju
uwhdwutbpnud sh wqnnud EUA ubpgnpdnipjwi nbwpnud opquuhqup ntwyghwih ypw:
UYuwd hgnpnigjut funnejwu npnpwyh oGdwiht wpdbtphg dhusl qquih obipdwht
E$LYuwn wnwowgunn wndtiputip (0.1°C-p gbpwquugnn) Yetuwpwuwlwu EpGYunp dund
E gpbieb unyup: Npn2 nGwpbipnud dhypnopquuhqdubiph 6wnwquw)pdwup yGpwpbipynn b
npnawyh YGEuuwpwuwlwtu wwpwdbunph hwdwp npnpwé  EdGYwnp  sh thnfuynid
hgnpnugjwu funnuejwu dhusk 10° wugqwd hnhinfunieiniup: 2. Opquiuphquph Jpw EUB
wqnbignieiniuhg hbinn npnowyh YGuuwpwuwlwu wwpwdbnph (ophuwy, $GpdGunp
wywhyniejwl) thnthnfunyeniup wbinh £ nwbund dhwyt gnpdnn hwéwlunyeiniuutipp
owwn Utin 2tpwnh nbwpnud: Uu $tundbup Ynsynw £ YEluwpwlwlwu wgnbigniejwu
ntgnuwtuwiht  EdGlYwn: 3. MHhagnuwluwiht  YGUuwpwtwlwu wgnbigniejwu  nhwp
YwfuJwsd L YnhbpGun wnwwnwunwubph hwéwfunyeniuhg: Swppbp nbgnuwuuwjhu
hwéwlunyeniuubph nbwpnd JdbGY YGuuwpwiuwywu nbwlyghwh hwdwp npn2dwd
thnthnfunieynituuph nhwp dGYy wy nGwyghwih hwdwp Yupnn E fuhun nwppbp hut;: 4.
Awnwquwjpdwu tPLYwnp Yuwhuwsd £ dwnwgwjpwhwpywsd opquuhqiubph ulygpuwlywu
yhwyhg: 5. Uhhdtunpwihte EUS wgnbigniginiup Yupnn £ opquuhqdh Ynndhg hhoyb
pwywywuht Gpywp dwdwuwl: Uw nbinh £ niuGund dhwju Gplup dwnwqujepdwu (ny
wwlwu, pwu Ybtu dwd) wgnbignypjuu Ywd bGppbdu pwqiwyph Swnwgw)pUwU
nbwpbtipnw: 6. YGunwuhubph dnunn EUB Yhuuwpwuwywu EptHunp Yuwywd sh dwpdup
dwybpbupu Jwd opgqwup (Ywd hwdwlwpgh) Jpw pulwsd Lubpghwih ninnuyp
wgnbgniyejwu  htin: Awnwqwjpwhwpywsd wbnwdwuhg dhusk  hwdwwwwnwufuwu
opqwu Ywd hwdwywpg hGnwynpniginiup Ywpnn £ 100 Juwd 1000-wynp wuqwdubip
wybh GpYwp phub], pwu wju hbnwynpnieiniup, nph Ypw hgnpniejwu funnyeiniup dby
Ywpgny puyund £ hjnwudwédpubipnud npw Ynpuinh hwpgpht: Uhlunyu dwdwuwy EUB
EPGYwhynypeyniup wwppbp £ dwpdup dwybpbup  wwppbp  hwndwéubph  hwdwp:
$Pnpdwpwpwlwu nyjwubph hwdwdwju EUB wagnbigniyeniup Ywpnn £ hpwlwuwuw
wju ntwpnid, Gpp 6wnwquwjenudp wntinh £ nwbtunud htug Ynuyptin Yhwnwihu [54]:
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Swoén Lubpghwiny EUD wqnbgniejwu dbluwuhqdubph JbGpwpbpuw) wnwy Gu
pwoyti wwppbp uplwdubp [54], npnug hwdwdwju wyju gnpdnup wwwnwhwlwu sk
yGunwuph opqwupqiubph hwdwp: LdwUwwhw wqnwuowuubp  wnwowund L
oginwgnpdynud  Gu  uwl  hbug opqwuhqdutph Ynndhg: Upwwphtu Ynhbpbuwn
Swnwquwjpnwip opqwuhquh Ynnidhg wnwowgwd wqnwuowuubiph udwunyeniuu L
dhwju:

Gpypnpn  Jwpywsh  Enyggniup hGnlywiu £ Ynhbpbun  ng  9bpdwyhu
hunbuupyniggwu  OPL  EUDR  wgnbgnyejuwu  nhinydnn  ophuwswihniginiuubipp
pwgwwpynu G wju  dwunny, np  pwithwugbind opqwuhqdh ubipu, npnawyh
hwéwfunipniuubph  nbwpnw  (nbgnuwuuwiht) dwnwqgqwjenp  thnfuwybpwynd k
hubnpdwghnu wqnwuwuubiph, npnup Ywnwywpnud nt Yupgwynpnd Gu opquiuhqup
yopwywuqunnuywu b hwpdwpynnuwwt  wpngbiutubpp:  Gpynt  wpngtiutbpu g
ybpwpbpynud Gu, wjuwbu Ynsywsd, “hwpdwpynnuywu wbdhu” Ywd dowyynd Gu
hwdwdwju [54]-h npwbtiu ppndnundwiht wwwpwwnh, poowydwfuph L wpwnwpoowhu
dwwnphpuh hwdwp wihph fyhgbuGnpyulwu $niuyghwutp:

Wuwnbin ubipyuwjwgubup wju Jupywdubph hhduwydnpdwt dh pwup thwuwnbip: 1.
Mwunwhwlywtu  dwnwquyedwu Jdhuhdw| Ywd 26dwjht  hgnpnygjwl  funnyeynwup
Ytuuwpwuwywu EPGYn hpwhpbint hwdwp wutpwu gwdép £ hwdbdwwnwsd 9bpdwihu
hgnpniejwup, npu opqwuhquu hupt £ wpdwynd: Uwpnne b YGunwuphubph hwdwp wju
dbdnyeiniup Ywqdnwd £ ogbpdwihu  hgnpnuygjwu 10°-10* dwup  [54]:  <gnpnipjwu
funnieniut. wjupwu gwop L, np dwnwquwjpnwip sh hpwhpnd unyuhuly wnbinuhu
obipdwjhu E$Lywnutip' Eptlunp sh gipwquiugnud 0.1°C-p: Udku nbiwpnid EUB-U sh Yupnn
hjnujwépubipnud Juwuywdpubin wnwewgubi|, pwuh np npw pjwuwnh Lubipghwt Gpynt
Ywpgny wybih gwép k eny) opwdtwlwu Ywwbph tubpghwihg: UphLunyt dwdwuwy
wpwmwpht  dwnwgwjedwu  hgnpnieyntup  Jhwuquwdwjt  pwdwlwu £ uwnnwghy
wqnwuowuubph  duwynpdwt  hwdwp: Swulwgwsd hubnpdwghnu  hwdwlwpgnwd
(UGpwnjw| wbfuupyuwlwtu) wjuwhuh wgnwupwuutph tubpghwu Jdh pwuh Ywpgny
wyblh gqwdp E, pwu punhwunyp hwdwlwpgh tubipghwu, husp npnagnud | unjtunphnp

Ywd wnwppbp uwppbph fubpghwny: 2. EUBS wqgnbignyeyntup, npp npnaynud £ npnawyp
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Ytuuwpwuwywu wwpwdbnpnd, ufuwh Jwiu  uwhdwtubpnd  Yuiudwd sk hp
huwnbuuhyniejniupg: Uqnbgniejwu wjuwhuh Ywfugwédnipiniup gnpdnup
huwnbtuuhyniejntuhg dhwuqwdwju puwywt £ hudnpdwghnt hwdwlwpgbph hwdwp L
gnpénwd £ o2unphpy uwnnighs Yupquynpdwu wypngbuubph uwytighdhy hwunynieyniuutiph:
Cuwn Enygjut, wjuwhuh Yuwudwédniejwu Lubpgbunhy wgnbignyeiniup (nph EdtYunp
npnaynud £ tubpghwjnd) nbnlw sh nwnuuwuppdb: 3. YGUuwpwuwywu EPLYnnp
Ywfudwénigjwu oGdwiht wphwyp Swnwqwjpdwu  hunbuuhyniyentuhg  wuhpwdtion
wwjdwu £ phudnpdwghntu hwdwlwpgh gnpéwnunygjwtu hwdwp: Geb wju wwjdwup
syw, hwdwywpgh gnpdwnuniejniup Ywpnn £ juwfundl] guwujugwd  wpuwpht
wgnbignieiniupg W wndnyhg: Snpdnnnipjwt 2Gdwihu whwp htwpwynp £ Lubipgbunpy
wgnbgnyejwu  hwdwp: Wu nbwypnd  hgnpnigjwtu hGwnwqw wép  thnfund |
YGUuuwpwuwywtu EPGYwnp  h vwppbpneiniu hudnpdwghntu wagnbgnypjwu: 4.
Opqwuhqup YGUuwpwltwlwu wwwwujuwuh whwyp Ywhujws £ gnpdnn wihpubipp
hwéwlunyentuhg:  Snipwpwugnip  uwytighdhy gnpdnnnieiniu hutwpwynp £ dhwju
hwéwlunyeniuubiph 2w ubin wmhpnyenud: Uju gnpdnnnypintup Ywpnn £ wuhtuwp hub
wwppbp  wy hwéwlunyenuuutph  nbwpnd  Ywd wju Ywpnn £ pwiwyuwuwbu L
npwywuwbiu mwpptip |hub) (Ubpwnw| gwulwgwd gnpdnnnuRjwu pwgwwnyentu [54]):
W Ybpwy wuwd, nmwwmwunwdubph hwwfunuyejniuubpp npnond Gu opquithquh Ypw
wnjjw| dwnwgqwjpdwl  waqnbgnpjwt  wnhwp, wjuhupu  hwbwfunyeyniup  Ypnw L
hubnpdwghw: 5. Npnawyh YEuuwpwuwlwu EPGYnubph hbn Yuwywsd nbgnuwtuwhu
hwéwfunieniuubpp Yupny Ybpwpunwnpbih Gu b Yuwpgquynpnd Gu thnpdwpwpwywt
wwydwuubpp [54]: Uqnbgnigjwt wjuwhuph wnwppbp Yuwfujwoényeiniup hubnpdwghnu
wwpwdbinph pwihu wpdtiphg wnphwhy b dGdwpwuwy ndjwijubiph gnpdwnunysjwup
punpn? hubnpdwghntu hwdwlwpgbiph hwdwp: 6. Pninp ytpp updwd hwwnyniejniuubipp
(2)-(5) hwuwnwwynwd tu Jdhwju Jhwdwdwuwly: et EdtYwnp npnpdwd £ npnawyp
YGuuwpwuwywtu  wwpwdbwpny U wlwpu £ EUB  hgnpnyeyniuhg, www
Ytuuwpwuwywu EdPGYwnp h hwym £ pbpnd twnwunwdubph  hwéwlunieiniuhg
ntignuwuuwiht Ywiujwénieiniu [54]: 7. hupnpdwghnu hhdpp hwoyh £ wnunwd wju

thwuwp, np YGunwup hpnwdwsdpubpnd Swnwgqwjpdwu wpryniupnd h hwyin Gynn
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thnthnfunyeyniuubipp pwgwwnid Gu, Gpp hjnwydwdpubipp dwnwquwjpynud Gu YEuuwywu
wywnhyniypjwu wwpunhg htnn: Ywpquynphs hwdwlwpgbipp dbnwé hjnwydwdpubipnwd
s6U wotuwwnnud [54]: 8. EUB wqgnbignipyniup 2w fuhun Ywjujwd L opgqwupquh
uygptwlwu yhbwyhg: Grb uygpuwlywu yhbwynid hus-np nityghw dh pwuh wuqud
pnywgb] £ unpdw;] ypbwyh hwdbdwwn, wwyw dSwnwquyenp Ywpnn £ wju hbwn
yGpwnwpout), dJdhusnbn  dhlunyt  Swnwquyenp  Fwlwu  wgnbgnientt - snwup
opqwuhqup unpdw| yhdwyh Yypw [54]: Upw Yuplnp ywwwnbwnt wyu kE, np opquiuhquntd
hubnpdwghnu  wgnwupwuubph wdbuwlywplnp $niyghwubtiphg dGlyp hndbnuwnwgh
hwuwnwunnudu £, wjuhtuptu YGuuwpwtwlwu hwdwlwpgbph niwwynieniup nhdwlwtint
dnwnwghwubipht b ywhwwbine pwnwnpnygjuu b hwwnynieniuubph hwpwpbpwywu
Ywynwuniejnit: 9. Gpb opquuhqup pwywywuhu JdGo L, EUB-U Ywpnn § wqnb| unyuhuy
dwnwqwjpdwlu Ybwhg pwywlwuhtu hbnnt quuynn opqwuubiph yYpw, husp ninhn
tubpgbinpy EdtYwnp nwpdun £ wuhtwp [54]: Uu dwupwdwulnyeniup dhwtugwdw)ju
puwywu £ pYnud wnwowpyywsd Jwplwsh opowtwlubpnud. dbunwpnipy Eubghwih
ounphhy wwppbpwpwp wdwhpyugwsd wgnwugwuubpp Ywpnn Gu uthndb) Jdtéd
wmwpwoéntejniuutiph  ypw Ybunwuh opgqwuhqdh dhwly hudbnpdwghntu  hwdwlwpgh
hwnnpnnn wugninhubipny: (ny| wqnwuowuubiph wdyhbhlwghwu sh wwhwugnid Jdtd
tutipghwubp L hwdbdwwnwlwu £ opquuhqdh tutipgbnhy wwowpubpphtu: 10. Ruwywu
wwpdwuubpnud  Yeunwuh  opgqwuhqdutipp skt Gupwplyynd  dnunppndwwnply
dhihdGnpught - whpnyeh  EUS wanbgnuegjuup - gunphpy  dhgwduypnd - npuitg
pwgwlwjnyejwup: huswt’u Gu pninp opqwuhquubpp, ujuwd pwynbphwubiphg Jhusl
dwpn gnpénud wju dwnwquw)pdwu uwbtghbpy nbwyghwih Eynynighwih pupwgpnid
(Quiudwd nwunmwunwiubph hwéwfunieinuhg): Wu thwuwnp sh hwlwund hubnpdwghnu
quplywéhu, pwuph np hwdwdwju win uplwsdh, wpwmwphtu Ynhtiptiun dwnwgqw)pdwu
wgnbgniejwu  EGYunpdneniup pwgwwnpynd £ upwund, np  Ubppwihwugbing
opqwuhqu, npwup thnfuwpyynd Gu hudnpdwghnu wnhwh wqnwlowuubph, npnup
wnwowunw U opqwuhqudh Ynndhg Ytpwlywugqunnuywu b dhowdwiph wywjdwuubphu
hwpdwpynnulwunypjuu wnpngbiuttiph Ywpgwynpdw hwdwp: Uhlunyu

dwnwagwjpdwlu gnineintup dhowywipnud Ywpnn £ fuwfunt opgwuphgqdh hudnpdwghnt
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hwdwlywpgp'  dhowdwnbind  npwu:  Wuwhund, Ywpgwydnphs  wgnwuowuubiph
Yhpwnnipyniup, npp sh Yupnn hnfuwphuylp wpnwphtt Gwnwquwjpdwdp - ubippht
hwdwlwpgh hwdwp YGuuwpwunpbt bywunwwhwpdwp g 11, Ywpunp £ EUD
wgnbgniejwu hubnpdwghntu punypep hwyh wnub| YGunwuh opgqwuhqdubph Ypuw,
pwuh np dhjpdGnpwiht - whpnyph  wihputiph  hu$npdwghnt pndwunwynieniup
(hpwlywuwgynn hubnpdwghwih pwuwyh hwpwpbpniejnitup hpwwtwgdwu  hwdwp
oginwgnpdywd  tubipghwjht)  dwypwhtin  pwpép £ Uwutwynpwwbu, Ybunwuh
opqwuhquutph  hwdwp  wju  hubnpdwghnu  pnjwunwyniyeniup  Lwwunpbu
gbipwquugnud £ oynplwywt b FPL wnhpnypeh hwdwwwwnwufuwu dbdniejuup [1]: 12.
Swppbp YEunwuh opquuphqdubph Ywqdnyeniup' ufuwd pwlunbphwubphg dhusl dwpn,
nph gnpdwnunyjwt ypw wgnnw tu dhhdGinpwihu wnhpnyeh fGyunpwdwquhuwlwu
wihpubpp, Jdhwuqwdwit wwppbp £ dwnwqwjendp Ywpnn Lt hpwhpbp wmwppbp
dniuyghwutiph  thnthnfunygyniutbp  unyupuy  Jdhlunyu  wnbuwyh  dnwn: Ophuwy,
uywpwgpywd £ EUB wgnbignyeniup dwpnnt dnun wwppbp  hhjwunneyniuutipp
pniddwt b dhypnopqwupquiutiph Yuwpqwynpdwu b gnpdwnuniypjwu Yypw: <wqghy pb
Ywpbh  wwuwybpwgub), np wgnbgnygjuu dGfuwuhgdp unyut £ wwppbp W dhliunyu
opgqwuhquubipnid dwnwqujpiwu wnwowgnwod pwqiwqul hpwhpwd
thnthnfunyeyniuubiph hwdwp:  Uplunyu  dwdwuwyy, dbpp upqwsdh hwoyh  wnubnt
thwuwnp, husp Ybpwpbpdnd £ EUBS wgnbgnyejuu nhundnn ophtuwswihnypniutubpht’
hwpbind hudnpdwghnu $niuyghwjht, wnwihu £ ptwlwt wywwnwufuwu wyu hwpghu.
hubnpdwghnu  hwdwlwpgbph  gnpdwnunigjwu punhwunip  ophuwswhnieinuubpp
wbwp £ ppwywiwgybt wulwiu Yuwpguynphs wgnuupwuubph  hpwywuwgpwéd
dGfuwuhquubiphg: 13. dbpobipu unwgyby tu unp ndywiutip, npnup htudwé Gu btinb|
ubpyuwjwgwd  wywwybpwgnwubph  Jpw  [54]:  Uwngdbp £ “whpwphu  qgblu”
wpwwhwjnniginiup, htuswybiu twb YEuuwhwdwlwpgbiph “wihpwht dGinwpnhqd”,
npuintin - dhihdbnpwipt - wppnyep  (Eygngbt W Funngbit) - wihpwjht - wpngtiuttiph
EiGUyunpwdwqupuwywu b wynwwinpy wnppnyeh dhwjuy dh hwwndwdéu E: Unjhwnnup
upupbtiqp, hningpwdhy Jwwphgubipp, npnup gnyg Gu  wwhu  opquuhqunud

gbubpwgywd U punnujwsd YGuuwhudnpdwghwih wnbnwihnfunwp Ywd uydwgnudp
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wlhpwihu  wpngbuubph  YGuuwupddnihy  hnpuwybpydwt  dwutwynp nbwp Gu:
Lpndnundubpnud  pungpywd  Yufe-h  dnjtynyubipp, poowlydwfiupp, nhpnundubipp,
pwnwuputpp UL wpunwpoowiht  dwwphgutph hwdwlwpgp  wju  wpngbiutubipp
qupgqugidwt hwdwn hpdp GU hwunhuwunid:
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1.2. Cunhwuntp wtntynieniuubp nhuwbpu hwdwywngbph dwupt

Fwpdpwnhuwbpu  hwdwywpgbph  ulgpniupwiht wnwuduwhwwnyniejniup
thnybph pwdwudwu pwpép duwynpwd Jwybplnyph wnlwjnyejniuu k' “Fhuwbpu
hwdwlwpgh hwunynyenwutph ypw thnybph pwdwudwu dwybpunypubph W npwug
htn Yuwwyws dwybpunipwht tplnyputinh wqnbgnieniup wwjdwuwynpwd £ win
dwybpunyputiph Jpw wybigniywihu  dwybipbunipwihu  tubpghwih  wnwjnigjwdp L
hwwnnwy dwybtiplnipwihtu nidbph h hwyn quiny [55]:

Pninp hupuwpbp wpngbuubpp pupwunwW Gu wqww Eubpghwh twgdwu
ninnniejwdp:  <Gidhngh hwjwuwpdwt hwdwdwjiuy nhuwbpu hwdwlwpgh wquwn
tubpghwt $nwyghw k£ upw dwywihg, obpdwunmhbwuhg b nhuwtpu thnih dwutuhlubipp
pwtiwyhg:

F=f(T,V,N) (1)
npinbin F-p wquu tubpghwu k, T-U' 9bpdwuwnpwup, V-u' dwdwin, N-p' dwuuhlubph
pwuwyp:

Ywniu  hwjwuwpwyonnigjwu  Jpbwyht hwdwwywnwufuwund £ wquwun
tubpghwjh dhupdnuwiph Ybwnp: Wn ywwnbwnny obipdwunpbwuh b dupdwu hwuwmwnniu
wwydwuh nbwypnd hwdwwnpgp Yagunh dwuuphyubph pwuwyh tjwgdwup [56]: Npwbu
dwybtipnyeh tubpghwih hwybwsd, wyn optiupp Ywptih § gpb| hGunlyw| wnbupny (2).

oS—min (2)
npwntin o-u dwybipunypeh wqwu tubpghwjh nbuwwpwp wndtpu £ (dwybplniewhu
|lwpywdnipyniu), S-p* nhuwtipu thnyh dJwybpunyeh gnidwpwjhu dwybptup:

Grbt o-U hwuwwwnw §, wwyw huptwlwd pupwunud Gu wju wpngbuubpp, npnup
ninnwéd tu gnidwpwihtu dwybpbuh ujwqdwup, husp hwugbgund £ nhuwbipunygjwu
ujwqdwup, wjuhupt dwuupyubph funpnpugdwup: Pwdwudwtu thnybph dwybpunyeh
ptpdnnhuwdhywt qupqugytbi t Ghpuph nwuwlwt wfuwwnwupubipnd [57]:

“thuwbipu  hwdwlwpgbph  thnywhut b ubinhdGuwnwghntu  Ywyniuniejw
hhdniuputipp Jowyyty Gu M.U. Nbppunbph b 6.7 Csnyphup Ynndhg [55,58]: 4. L.

hguwynwu L M.U. Nbphuntpp [59] ubpdnwdbght “uwyhwnwyniguiht hwdwlywpgbp”
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hwulwgnyeniup, npu hp dbg Ubpwnnw k. 1. Uyhwwyngubipp npwbu dwlybplniewihu
wywnhy hwdwlwpgbp (UUL), 2. Uwhwnwynigubiph [ndnypubpp npwbu  |hndhg
Yninhnutip, 3. Uwhwnwynigutph pwpwly 2tpuntp b pwnwuubn, npnup duwynpynid Gu
dwybipunipwihu  Gpunypubph  wprynupnud  (bhwobpunbp, wnunppghnt  obGpuinbp, nyg
uhdtinphly pponn pwnwuputn W uhdtwphly Gphynndwuh pwpwl pwnwuputn), 4.
“thuwbipu hwdwwnpgbp, npnup Yuyntbwunw Gu uwyhwnwynigutipny:

LYpluwlh
ElEYuinpwiluwi 2bpwn

Lwiljwhnuubph
nthdnighnt 26pun

LY. 1. Yninhn dwuthyh Yunnigywdpp (dhgtip):

Un|GYnywihtu Yninphnubipp ptwlwu Ywd uhupbinhy pwpdpwdnityniwiht ujnyetip
tu 10000-hg dhusl dh pwuh dhjhnu Vtw dniGynywiht quugywény: Wn uwhdwudwu
hwiwdwu - wpwu - wwqdwgh  (2hényh) pnnp wwpg b pwpn uwhunwynigutipp
hwdwpynwd Gu dnGYnywihtu Yninpnutip: Swulwgwd hhnpngnih dby pninp Yninhnwjhu
dwuthlyubpp nwbu dwybpunyewihtu |hgph dhlunyt towup: Uwwju, punhwunip
wndwdp Yninhn  dwuthyp EGYunpwstignp £ ounphh  hwlwhnuubph  YpYuwyp
EiGUunpwlwu 2Gpinh wnweowgdwu (LY. 1): Cwlwhnuubiph nbpnud Ywpnn Gu hwunbu qu
uwle 9ph nhwnubpp: Ununppghnu U nhdnighnu otipnmbiph  hnuubpp gwugnd Gu
nhuwdhy hwjwuwpwyonnyeyuu dbg: Ypyuwyh EGYunpwlywu otpnp hwunbiu £ quihu

npwtu  Yninphnwiht hwdwlwnpgh  Yuyniiwgnighs:  Swulugwd  Eityunpnihuinh
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Ynugbunpwghwh  wéh hbGin wnbnh £ nwbund  Ypluwyh EGlunpwlwu  obpnp
Ytipwywnnignud. <wlwhnuubph wybih dt6é dwut £ ubindynwd nhdnighntu 2tipuinhg nbwh
wnunpphnu 2Gpwin: Gpp Ypluwyh EGYunpwlwu 26pnp ubnddnud £ dhusl wnunppghnu
otipnh  hwuwnyejwup, wbnh £ nubund wpwg Ynwgnywghw: Wuwhuny, Yninhn
hwdwlwpgh Yujnwnyeniup Ywpnn £ fuwfungbp inwdnyph hnuwlwiu nidh dbdwgdwu
nbwpntd (3).
| =1/2-> mzZz? (3)

npwbin I-u hnuwlwu ndu £, m-p' [nwnypeh dnywpnigyniup (i gpwd-hnuubiph pwuwlyp 1
Yg (nidhgnid), Z-p* hnuutiph |hgpp [60]:

Swoép hnuwywu ndh nbwpnd gnjnieintu ntuh pny| dgnnnipjntt Jwuthlubph
dhol,, npp gnpénd £ dGd hGnwynpnigniuubph Jpw: Pwpdp hnuwlwu ndbpnud
dwuthlubpp Ywpnn Gu thnfuwgnb] dhwju dnnhy hbnwynpnigyniutbph dpw, uwwiu
Upwug thnfuwnwpd dgnnnigjwu ndp bwlwunpbu wénd £: Uju Yuunup ubpYwjwgynid
£ uy. 2-nud [60]:

LEnwiynpnie)ni

LY. 2. gGYupwunwmhy wynunbughwih tjugnuip Eyunpwywiwwbu |hgpwynpgwé
Yninhn dwutuhyh 2nipop upwiuhg hbnwynpnigjuu dtdwgdwup qnigpupwg: ¢-p b c,p
EiGUunpnihinp rwpptip Ynugbunmpwghwubipu Gu, c,>c, [60]:
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Lnwdnyend  ppwywtu  uyhwnwynmgubpu  nmubt dwybpunyewihu  |hgpbipp
htwnbpngbu  pwofunud, husp ywpdwuwynpdwsd £ wju Ywd wjiy  wdhuwprywhu
wnbnwdwubiph quuybint Juypny: Ywnpbh £ funub) dnGynyubph dwybpbupu npwywu
Ywd pwgwuwlwu |hgptph dhwju hwpwpbpwywu gnwwpwihu gpwyonnyeuu dwuhu
[61]: Uulwulwéd, |hgpbph pwofudwu punypp uwhwwyngh dwybiptiupt  |nwnyeh
hnuwywu ndh L pH-h  hGn  dGynbn  npnpnd £ Uupw wgpbqughwih
wnwuduwhwwnyniejniuubipp:

Uwybtiplnyewyht |hgph pwnép fuinniejwdp ny dbd dnjGynyubipp (Ynudninpnwyubin)
onipu wybih nuidtin GU Ywuwnw, pwu oph dnGynyutipu Gu dhdjwug hGwun thnfuwgnnid,
funpgnp dhwywitun hnutbpp ny dGd dwybplniewihtu |hgpny (pwnunpnwubip) onipu
wybih pny| Gu Yuwnid, pwu oph dniynyubpu Gu dhdjwug hbun thnfuwgnnwd [62]: &nph
htiin hnutbph thnjuwgnbtignyeuu swihp punipwgpnd £ B gnpdwyhgp (Jones-Dole):
LRwnwnpnwubpu nubu pwgwuwywu B gnpdwlyhg, huy Ynudnunpnwubpp' npwywu:
Lwnunpnwubpp  Yunibwgunud  Gu uyhwwyngubpp b nwdnyend hhnpndnp
wagpbiguwnubipp, huswbu twl bjwqgbigund Gu hhnpndnp dniGYnyubph ndkihnieyniup:
Ynudnupnwubipp, punhwlwnwyn, Uywuwnnud Gu uwhwwynigubiph
wwwthwpbpwynpdwup,  wwwlwniuwgunwd  Gu  hphnpndnp  wgpbiquwnubpp L
pwpdpwgunwd  Gu  hphnpndnp  dniGynyubph  nwtihnyeniup: Uwwju  phnutbph wju
hwwynieniuubpp Ywpnn Gu thnhnfudb) Ywhujwd hwugqwdwuputiphg: Ophuwy, wnh
Ynugbunmpwghwih  thnthnfunyeywu  nGwpnd  Ywd  dwypndniGynyubph Ywd  hbp
wnlwjniejwu ywjdwuubpnud Ywpnn Gu thnfuyb) [nwdnyph hwunynieyniuutipp [63]: feny|
wpunwhwjunjws  phghlwphdhwlwt  hwwnynyeniuubpny npn2  unebph  (nwWnyRutp
(oppuwyy, dhquuyniep) dh nbwpnud hwdwpynw Gu Ynudnipny [63], dbYy wy nbwpnid!
pwnupnuy [64]:

Uninhnubiph Yngquniywghwiht bwywuwnnd £ dwuthlyubph ppnniyywt owinpdnidp,
npnug Jhob  pwflunudubph  pwuwlt  wydbuunw £ 9Gpdwuwnphbwuh  hbwn:  [65]
w2fuwwnwupnd nhunwnpyyb| £ nidtiph 5 npw, npnup gnpdnud Gu Yninhn dwuuhlutipp
dhol.. 1. Pnfuwnwnpd dgnnnigintu’ Lnunnuywu ndbp, dwu-nbp-Jwwjuwu ndbp dbsé

htnwynpniygyniutph - Jpw; 2. EGywnpwunwnply  Jwunnnygjwt nidbp, npnup
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wwjdwuwynpwd Gu YpYuwyh EEYunpwlywu obpnp wnwnyejwdp; 3. dwunnniejwu
nidbp, npnup Ywwywd bLu  unuwwghwh hGin  (9pwjhtu  nwdnypubph  hwdwp
hhnpwuwwghwyh htw); 4. <hnpndnp nidtip W 5. Uinbphy ndtip: <hnpwwnwghwih nidtipp
$hahhwlywt dbfuwuhqdp nbinbu dhugh dtipg wwpq sk Unwowplydly £ oph wundwy
plbnwgdwu JGluwuhqd dwybpunypubph onipop, npu wdpnnonigjwdp thnfund £ upw
nhElGYunphYy hwunynyeynwtutipp [66]: Uwlwju dh 2wpp hGnhtwlutp dfunnd Gu wyn
wnbuniejwu hwywuwlwunieginiup [67], Gupwnpbny, np wnwowgnn nidbpp Yuwywsd tu
Swjpwih - pupfujwd  whwhy - dnjynyuwiht - fudptiph - Fuppnuwhwlwt - (oudninhy)
qwunnnipjwdp, npnup dwutuhyh dwybplnyphg wugunw Gu 2powlw htinnyh dby [68]:
Jdwunnnipjwt ndbipp gbipwygnnud Gu Ywpd nwpwonyeynwiutiph ypw, huswbu gnyg k
wnyt) NaCl-h opwijht ndnyenid uphynuwihu dhypndwutuhlyutipp hwdwp [69]:

Chnpndnp dwlybiplnyputpp unynpwpwp s6U ywpniuwyn pubnwihu, hntwywu
fudptp U 9pwoétwlywu Ywuwbp, wjuhupu oph ujwwndwdp futwdwygniyentu sniubu:
Unynpwpwp onipp dwywinwd nidtin Junnigywédpwynpywsd £ ounphhy dniynyubph dhol
opwdtwlywu Ywwbiph gningjwu: Wnwhuh Yuwbph Ynnwbpwuinhy punypp tpwuwynid
E, np huwpwynp £ pwjwlwupt dtd Ywuwnbpubph duwynpnid, npnup Ywpnn Gu
pwunyt] obtipdwuwmhéwuh pwpdpwgdwu hbwn: &ph dnitynyubph thnfuwqnbignieiniup
hhnpndnp dwybpunypubph htwn Euppnwyhwlwu wnbuwuyniuhg dbnuwnne sk: Nwwnp
opnnwd  hhnpndnp  dwybpunyputpp unpwyywd Gu  thnjuwgnb] deyp djnwp  hbwn:
Upryntupnid 9ph dniGynyubipp wyn dwybtipnypubph dhole hwuindwdubiphg utindynid Gu
opowwwnnn [nwnyph dby W hwdwlwpgh punhwunip wqwu fubpghwu ujwgnud
<pnpndnp  dwlbipnyeh  wnlwjniggniup - Ywpnn b fuwfuntp ooph piwluwu
Ywnnigywdpwynpnudp, unbtindtiny wwwnubo, npp funspunnunnd £ ndjw) ninnnigjudp
onh Ywuwmbiputiph wnwyowgdwun:

Uwinbphy thnfuwgnbignieginiuutiph inbunieniup dhusl wydd nbinlu puwdwywuwswih
qupqwgwd sk [65]: LbpYwynwu gninueynit sntuh dh - wwpg  wbuniegynwu, npp
YYwpnnwuwp ww| wdpnnowlwu wwuwnwufuwt unbtphy ndtiph duwynpdwt Jwuhu
[70]:  MnpdGpubpn  Sdwoélyyws dwlybpunyputiph  Jdhol  thnfuwgnbigniejwu nwdh

dadwgnuip Ywiujwsd £ wynihdbph pwuwyhg, npp dwdynid E jnipwpwugnip dwybipunype,
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upwuhg pt wjiu wwpquubu wnunppdwd E dwybpunyphtu (nwpdbh wpngbu), pL
wunwnpdbihnpbu Yuwwywsd £ upw hbtiwn, huswbu twl nwdhsh npwyhg [58,61]: Unbphy
ndbpp Ywhujwsd Gu pwnwnpphsubiph pwqdwquwuniginiuhg W wju, G npwughg npu k
qbipwquugnn uiuyws b ynuyptin hpwyhéwlyhg [65]:

. L. Ppwniup [71] wnwowplbg gnpnywiht  uwyhwwynigubph  nwdnypubph
thnywyihtu 2Gpunwynpdwt unp dGfuwuhqd, npnd hwoyh Gu wnuynd uwyhinwynigwjht
glnpnyubiph bjuwuwnhynyeynup W upw wép stipdwunphbwup pwpdpwgubijhu, huswbu twl
gnpnyh 2nipop wdhtwperywiht  duwgnpnubph  wbnwowpddwt  huwpwynpnie)niup
dwuupyubtiph fupin Ynunmwyunp hwndwdhg nbwh dnjyniutiph hhnpndp| nbnwdwu:
£bnhuwyp hwdwpnud E, np ginpniwjht uyhwnwynigutiph wnhtighnu hwwnyniejniuubipp
fuhuin Ywujwé Gu 9bpdwuwnhbwuhg, huy gnpnyutiph (nwnyeh 2Gpunwydnpnudp Gpyne
htnnty thnitiph htwpwynp £ dhwju oipdwunpbwuwjht 26dh hwnpwhwpnuwhg htiwnn:

Lwyiuh E, np Yninpnutiph thnywyihtu gpmwynpnudp Ywpnn £ wbinh niubuwg
Ynwgbipdughwih Ywd wpbghwyhwmwghwih wnbupny [72]: Ynwgbpjwghwu $Lundtu L,
nph nbiwpnd dwypndn|GYnywiht opwiht (nwnypep pwdwuynw Lt Gpyne sjuwnuynn
htinnty thnybipph. wybih fupw, npp Yngynud £ Ynwgbpywnn bW hwpwpbipwywunpbu wybih
unupwgywd htinnwy thny, npnup guuynd Gu hwjwuwpwypnnigjwu dbg: <bnnwyh wyn
obpmnwynpnudp Gpyne hennwy thnybiph (wyunptu Yhpwngnd £ Ynudbinnhy, ututnwihu
wpryniuwpbpniygjwu dbe b dwpdwyninghwynud: dtundbup Ywpnn £ pwdwuyb] ywng b
pwprp  Ynwgbpjwghwih:  Mwpqp  UGpwnnid £ dhwju  dbGYy  dwypndniGyniwihu
dhwgnipiniu, npp  nwdnyenwd  dhgbih wbupny £ quugdnd W Ywpnn £ hpwhpyb
nthhnpwwnwgunn (9ntpp dtingunn)  wgbiinh wytjwgnuiny, hugp - wnihdbp-wnihdtn
thnfuwqnbtignieniuupt wybh bwjupunpbih £ nwpdunwd, pwu wnihdbp-inwdhsp [73]:
Pwpnp tupwnpnud £ Gpynt Ywd wybih hwywnwy |hgpwynpwd dniynyubph Yud
Yninhn dwuupyubiph dwutwygnieiniu: Pwpn Ynwgbpjughwu Yupnn £ ubpulywjwgyti
wnihkGYywnpnihnutpnyd b Yninpnutipny: Wuwhuh fuwnunipnubpp Yupnn Gu duwynnpb
day thny puswbu wnwug Yndytpuwynpdwt, wjuwbu ) nwdtih Yndwtipuutipp
wnwowgdwdp:  Luwpwynp £ uwlb  obpwmwynpndp  Gpyne hbnny  dhnybipp

(Unwgbpdughw) Ywd  pwdwundp  hbnny b whun thnytiph - (wptighwhunwghuw):
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Uwhunwynigw-wnuwjht ndnyenid dtYy hnup thnfuwphtunwp djnwny bwwunpbu wgnnud
E Yninhn hwdwwnpgbph hwwnynyeyniiubph ypw: ‘w ywyjdwuwynpywsd £ <npdbjuintph
owppnid  wbn  gpwnbgunn  phnutbph  wwppbp  nwyneyudp’  ndnypRUbphg
uwhwnwynigubph wnwjuwgdwdp [74,75]: Snih 2h6nlywiht wipnwihup thnfuwphundp
dwpnnt  2héniyuiht wijpnwdhuny  uwyhwwyngh L wnh  pwpwihtu  unyu
hwpwpbpnienibutiph nGwpnd unyuwbu thnfjunwd £ Yninhnh hwwnynyegyniutlbpp, husp
Yuwwywsd £ wyn wipnwhuubph dniynyubph duh db9 wnwppbpnyeniuubph htwn, huswbiu
Uwl npwug 2nipop dwytiplunipwiht |hgpbiph pwofudwu dGéniejwu nu punyph htwn [76]:

YUnwgbpqughwjh ypw wgnnn gnpénuubtiph pUhtu Gu wywwwunwd thnfuwgnnn
dniynyubph  dnlGYnyuwiht qwuqwdt  nu GpYypwswihnyeynup,  dhgbjutipp
Ynugbiunmpwghwtu W unbjupndtivphy hwdwwwnwufuwunyeniup wnihdbph L dhgth
dhol: Uwwiju EGYunpwunwnhy gnpdnuubpp, wjuwhupp, huswybtiu dwypndniyniyp ypw
lhgph fuinnieiniup W hnuwywt ndp, wybh bwlywu Gu [73]:

Uwhwnwyngubph b wnihkGYupnipinutph ndnypubpnid  wintppndbunphy
unhunpdwt L nhuwdhy [nLuwgnpdwl dbpnnutpny  hwjwmtwpbpdtp LU
Yndwtpuwagnjugdwt ny gdwjhtu Ywiujwéniejniuubipp hnuwlwu nidhg U pH-hg [61,77]:
Wu  ptundbup  wywwbwnp  hwdwpynd £ uwhwnwlynigh  dniGYnh  2npop
EiGUunpwunwwnhy  wynnbughwih  hGwnbpngbunyeyniup W hnuwlwu nidh  wbéh  hbwn
lhgptiph funnigjwt pwpdpwgnup (Hepwih 2wnwynh tjwgnudp): Cun npnud wénd |
twl ElGYwmpwumwnply b hhnpndnp thnfuwgnbignieyniuutipp ubipnpndp [78]: Uh 2wpp
htnhuwyubp opw-uwyhinmwynigwihtt hwdwwpgbpnd wnh pwpdp Ynugbunpwghwubipp
nbwpnud wundw] Yuwynunyenwip Yuwnw Gu uwyhwnwynigh dwytipuht hwlwhnuubiph
hhnpwwnwghwh  wpryntupnud  hhnpwwwghnu - Juunnnipjwt  gnjnygjwt hbw:
Jdwunnnipjwt wyu nidtipp h hwjwin Gu quihu thnpp hnwynpnieyniuutiph ypw [79], tipp
hwlywhnuubiph wnunppghnt W nh$nighnu 2tpintpp ubindywsd tu pwpdp hnuwlwu nwdh
wqgnbignipjwu nwy:
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1.2.1. Upyniup npwytiv wynihnhuwtpu hwdwlwpg

Upjntup npwbu pwpn Yninhn wnwoht wuqwd nhwnwpyyb) £ S.b. Pnipshuuyne
Ynndhg 1946p. [80]: <Lbnhuwlp npuwplyly b wpnup npwbu pwpn nhuwbpu
hwdwlwpg, npnw  wjwqdwih  uyhwnwyngubpp, wnbpp W npn2  opqwlwlwu
dhwgnipniutbp gunuyb) Gu pwpn thnfuwgnbgnyejuu dbe huswbu hpwp hbun, wjuwbu £
Enprepnghwnutinh htwn: Wn punwnphgubiph thnfuwqntigniegniiutipp Yninhn phdhwyh
wnbuwuyntuhg dhusl wyuop dunid Gu pwpn U ninbu wdpnnowwtiu $indywd fuunhp [81]:

<phduwywu nbnnghwlywtu gnigwuhop' wdpnnowlwt wpjwt  dwdnighynyeyniup
wpuJwéd £ wywqgdwih  dwoénighynipntuhg,  hGdwwnyphwmh  gnigwuhohg,
Enpepnghwnubinh nbnpdwgytiint U wapbqughuwih  niuwyniegniuhg [82]: Mjwqdwyh
dwoénighynieiniup hwdwpynuwd £ wpjwu nbininghwjh hhduwywu gnigwuhgubiphg dbyp
[80,83] L Ywujws L uwyhwmwynigubiph punhwunip Ynugbunpwghwihg W npuwlulwu
Ywquhg: wdwpynwd £, np wwqdwjh dwoénighyniejuu wéh dby wnwyb) Yuplunp nbip §
Ywwwnpnd $hpphungbiup, suwjwd hp gwdp Ynugbunpwghwihtu djnw uwyhwmwynigubiph
hwdbtidwuwn [84]:

Qnjnyeyntu nluh wnywu JwdnighYniygjw fuhun Yuiujwdnipyniu hidwwnnyphuinhg
[85]: <Gdwwinyphwnt hp hbppht Yuiudws £ ng dhwju pohoubiph pwuwyhg, wyl
Enpepnghwnubph dwqwihg nu npwug  nbdnpdwgydbine niiwynugyniuhg: - Pohgutinh
dhypnnbninghwywu  hwwnynyeniuubpp Yuwwyws Gu npwug  pwnwuplbph
$hahywphdpwlywtu  hwwnynyenwutph  htwn  [86]: <Lhdwwnyphwh L 2wpddwl
wpwgnyjwu wnpjwd wnpdbpubph nbwpnwd pwpép Ynonnejwdp  Ephppnghuinutipp
Ywiunyph dwdnighynieiniup gbipwquwugnud £ unynpwlwu tphppnghwnubph Ywlunyeh
dwénighynigjwup [87]: Eppepnghwnubph  ntdnpdwgybint  nwwynigyniup  5-7  dyd
wpwdwgoény  Jdphypnwunpny  wugubint  nbwpnwd  dGd dwuwdp  npnognd |
dhypn2powtiwnnipjuu  wpryntuwybunnyginiup, npnbn wpnut hpwlwuwgunwd £ hp
hhduwlywu $nwuyghwubipp [88]: Opqwuhqup dbwnwpnihy wypngbuubpnud gwuywgwd
obtinnuiubp  wudhowlwunptt  wpunwgnynud  Gu wpwu  pohoutiph  nEdnpdwgybint

nibwynywu  Jpw [89]: Wn wwwbwnny Eppppnghwnttph nbdnpdwgybint
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niuwynieiniup Ywpnn £ dwnwjb] npwbu dhypn2powtwnnigjuu hwdwwpgh yhdwyh
wuninwyh gnigwuhy b hhduwwunwd npnob upw wpryniuwyGunneeniup [88]:

Ephepnghwnubph nbtdnpdwgybiint niuwynieyniup hwunhuwund £ wyt upunp
dbdniejniuutiphg dtyp, npp wwydwuwynpnud £ wdpnnowwt wpjwu dwdnighyniejniup,
wnjwu 2nowtwnnyejwu hwdwlwpgh wwpptp hwnydwsdubipnd ntdnpdwghwh hunbipup
wmwppbp  E: Eppppnghwnttph Jujniungegniut nu nbdnpdwgybiint  niuwynipyniup
hphduwywund Ywjujwd bGu huswybu wpwwphtu  gnpdnuubphg  (jwpwdnyeniu b
ownddwu wpwgnieiniu, dhowywjph pH, oudnunhy wwjdwuubp L wb), wuwbu k|
ubipphu gnpoénuutiphg (Ephppnghinh pwnwueh dwénighlwkjwuwnmhy hwwnynieiniuubn,
pohoutinh pniiyghntiwy Gplpwswthnipjwt wwpwdbnptp,  ghynbwihpuph W ubpphu
wwpnwwynejwu Yunnigwop) [90,91]: Hednpdwghwih nitwynyeiniup owywnpdw &
pH=7.4 wpdtiph nbwpnud, huy pH<7.2 nbwpnud Gpynt wuqwd dGdwund L 5 dyd
dwynwhubipny $hwinptipny pohoubinh dhiwipwghwh dwdwuwyp’ 2unphhy pwnwuph
Ynounnypywu  dGdwgdwu, husp  hpwhpywd £ pwnwupwhtu  Ywnnigwdpubph
thnthnfunygjwdp [92]: Kwjwnuwpbpdp £ pnuwywb  nidhg  Ephppnghuinutiph
dwonighynigjwu  Ywfujwonyeynwup, bpp phnuwlwu  ndh  wép  tywuwnnd |
Ephepnghwinttiph W uwyhwnwynigh dniGynyubph dholt quunnnigjwu nidbiph ujwuqdwup,
husp  dGdwgunwd £ Eppepnghwnubph  dwytpbupt  uyhwwynigubph  wnunppghwtu L
ujwgbigunud £ npwug nbtdnpdwgybiint niwwyniegyniup [93]: Unbph Ynugbiunpwghwih
udwaqnudp pbpnud £ pooh dwywih dtdwgdwup b, npwtiu himbwup, ujwqgnud £ wjuwhup
pooh ntidnpdwgytint niuwlnygniup [94]: Snyg £ wpdby, np wnlw £ Eppepnghnh
pwnwuph fwuwmhlynipjwu ninhn Yuiujwdniginiu: hpphungbiuh Ynugbunpwghwihg L
Upw npnhdwt Jwn yGpguwujniebphg [95]:

Poowpwnwuputipnh Yuwnnigwdph htinny-fubwuwpwhtu dnnbifh hwdwaéwju [96-
98] [hwyhnwihu tipYyotpwnp hwunhuwund £ hGnnwy-pinipbinuiht uwnnigwédp, npnd
lhwhnubpu niwly G hpwlwuwgub) ubgdGUunwiht owpdnibwynyentu, wunwnwlwu
owndnwdubp b jwwbpw] nhynighw: Uwhwmwyngubipp bu jwph) Gu, pwgwnnyejudp
jwjuwyh  ninnjwdp o2wndybiint  nwwynyeyniuhg:  Uwhunwynigubph  jwunbpuy

owndniuwynientup npnaynd £ ng dhwyju npwug ubthwlwu hwwnynigjniuubpny, wylle
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lhwhnuwht 2powwwinh - dhypndwdnighyniejwdp, upw thnywiht dhdwyng: Uh pwpp
htinhuwyubph nyjwjutiph hwdwdwju, uwyhwwyngubiph hwpwpbpnyeinip |hwhnubphu
pohoutiph dté dwuph dnwn dhohund Ywqgdnd Lt dnin 1.1 [99]: Eppepnghunwhu
pwnwupubpnW JdbYy uwhwwlynight puyund £ 60%, huy (hwhnhtu' 40% pwnwuph
quuqywd, uwlwju hwpy £ hwogh wnub|, np Ephppnghnubph pwnwuputph wnwudhu
pwnwnphsutiph  pwuwlwlwu hwpwpbpngniup Ywhuwsd £ npwug  wuowndwu
dbennhg [97]: Ephepnghwntbinh pwnuwph |hwhnwiht Yuqdp tbplwjwgqws thtnbyw
wbupny  (jhyhnubph  punhwunip  pwlwyhg  wnynuubipny).  pnGuntiphu-25,
dInudwinhnhtpwunwdhu-20, dInudwwnhnhjutiphu-11, dInudwinhnhifunihu-23,
$nudwinhnhpunghwnni-2, ubhugndhbihu-6, sunyuwywuwgywd dhwgniyeniutbp-2 [100]:
Cun npnud, $nudbwwhnpifunjpit nt ubpugndhbihup, huswbu uwl  pnGunbphup
gbipwqwugwuwtiu gwnuynd Gu GpYotinuinp wnuwphu Ynndnud,
Inudwinhnpifpwuniwdhup, $nudpwinhnhihtinghinnip, nudpwinhnhubiphtip Yuwywsd tu
ubipphu dwytiplnyph htwn, hush sunphhy Ynndbpp nwpptpynud Gu pun hgph [100]:
Eppepnghinwjht pwnwupnwd  uwyhwnwynigubipp wbnwpwfuwd Gu  ny
hwwuwpwswih [101]. pwnwueh wbtphdtphy uwyhwwyngubph hphduwlywu Jdwup
(Upusl 80%) dinunwd £ poowydwfuph Ywqudh dbyg, npu hptiuhg ubpywjwgunid k Ejuuwnhy
Gpyswih gwug' wudhowywunpbt Yuwwywd pwnwuph hbGn h hwohy hunbgpu
uwhwnwynmgubiph - pubnwyhts fudptiph b jhwyhnubiph - putinwhte - qifupyutiph hbwn
thnfuwgnbigniejwu [102]: (Gwnwupwihtu uwyhwwyngutiph hhduwlwu dwup gunuynw k
pwnwuph utipphu Ynndnud (ghunnwwqdwunhly) b wnwewgunid | $hjwdbunubiph gwug,
npp Swnwjn £ Eppppnghwinp Gpyygngqwynp &up wwhwwudwup, huswbu twl
wwwhnynuw £ Ewywt dynwunieginiu, npp pooht eny| £ wwhu wuglb] dwquunpubiph
dhony, npnup qquihnpbt thnpp Gu upw ubithwlwt swihbiphg [103]: Eppepnghwnttiph
punwupwht  Ydwfuph Jhéwyh Jbpwhuynudp  Yupqudnpdnd £ punwtpwht
uwhwnwyniguph $nudbnppjugdwu wypngbuh dhongny, husp npn2anid £ uwyhunwynigwjhu
pwnwnphsubiph  hwwnyniejniuubipp, puswbu twl pohoutinph dup L nbdnpdwgybint
niuwynyeyniup [91]: Poowydwfupwihtu uwyhwmwyngutip Gu hwdwnpynd glhyndnpphup

(nigbwunnpwihti uwhwnwynig), uwbluphup, wlwhup, wubhphtp, wpnwndhnghtp, 3-
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2tpnwuh Yuwwihnpy  uwyhwnwlynigp, npp - pwnwtph  huntigpw) uyhnwlyng £ U
dwutwygnud £ hntubph wpwtuwynpnh dbe ubpwnwd hnuwlwu wugninhubph
Guwynpdwup [104]: Eppepnghwnttiph dwltpuniewihu thgpp npngdnud £ glhndnphuh
Ywqunw N-wgbinh| UGjpwdhuwihtu prUh pwpdp wwpniwyniejwdp [105]:

Mwaqdwih - uwhwwymgutiph U Ephpepnghunutiph thnfuwqnbigniejw - wnwyb)
wmwpwdywd dnnbp £ dby dwddw pupwgpnd Ephppnghwnubtipp  ubinhdbtuwnwghwih
swihnwp  hwwdwlwpnhsnd  unupwgwd  wpwt  db9  nipnwhwjwg  wdpwgywsd
dwquwunpnd: Wu gnigwuhop Ynsynid £ Eppepnghnubph uunbgdwt wpwgnipnda’ ELU
(bwfuypunwWd Ynsynwd Ep Eppppnghunubph uunbgdwu nbwlyghw' ELM): ULY wy
nwpwdywod dnnb k hwunhuwunwd Ephepnghwntbiph wagpbqwughwih
nwunwuwuhpnigintup wunpwihu ninnnud Juwd in vitro' nuipdbh duwynpynn “npwdwihu
untuwlyubph” wnwowgdwu npwug niuwyniejwu nunwuwuhpnie)ntun:

U.% Pwwfunduypu [106] Gupwnpt) £, np ELU-U Ywjuwsé £ ny wjupwl
Enprepnghwntiinh wgptiqunubph wnwgwgnidhg, nppwt Ephepnghnubipny wnwgwgnn
§ninuynpywd  gwugh  wdpnyeyntthg, npp  funspunnuinud £ npwug  bunbigdwup:
“TYpwdwihu uniwlubp” whwh gwugbp wnwewgubnt niuwynientup htinhuwyp Ynsk|
E “hGdnnnupw”: LGdninnUphwjh gnngyniup Ywpnn £ pwgwwnpb) Ephppnghuinutipp
Uuntigdwt wpngtuh qquwih ny dnunwninunieiniup [107,108], npp ELU-U wwppbpnud |
wwng Ywfunypubtiph uuwnbtignuihg: Ujunwpwiwlwt wpjwu dby wnweowunwd Gu wykih
phs Juqdwybpwyywsd b wybih wdnip pgowihtu Yuwnnigwdputip:

ELU-h  npnonudp  Ywynwu YGpwynd dwbp £ dwdwuwlwyhg Yihuhlwlwu
wfuinnpnadwt ghuwung, npwbtu wwpq phpwlwuwgynn dbGenn, npp pnyp § wnwihu
pwgwhwjwnb| b htwnub| opqwuhgqund wunmwpwuwlwu wypngbuubph nhuwdhlyw)pu:

ELU-h unpdw| wpdtipubpp nnwdwpnywug dnn puywsd £ 4-8 dd/dwd, Jwuwlg
dnuin' 6-10 dd/dwd, unpwdhuubph dnuin® 1-2 dd/dwd [109]: ELU-h dbdwgnd nhngnud k
unin - pnppnpwihti - wpngbiuttiph,  hnhnejwt,  wubdhwih,  dhnlwpnh - hudwnplunh,
swnnpw ninnigputiph wnfwjnipjwt nbiwypbpnu:

Cwdwpynd £, np wpwt  Ywpunypwihu  hwwnynyeyniuubpp Ywfujwsd  Gu

hphduwlywunwd  wwqdwjh uwyhunwyniguwihu  Ywqdhg [109]. Ynwhw nhuwbipuphnu
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uwhwnwniguph ywpnwwyniejwu wép bW hwnluwwbu Shpphungbiuh wép ninbygynd
Ywfunypwihtu  Yuwjniunygjwtu  tjwqiwdp UL hwugbgunw £ ELU-h  wpwqwugdwup:
Ephepnghwnubph bunbgdwu Gundbup Ywwnw Gu twle EGYwnpwywt |hgph tjwqdwt
htuin W Ephppnghinutipp dwybpunyph $hghlwlywt hwwnynyeniutph thnihnfunyejwu
htwn: Upwqwgwsd ELU-hu, npp wwjdwtwynpwsd £ wwqdwih uwyhunwyngubph
hwpwpbpnigjwtu  thnthnfuniejwdp, hwdwwywunwufuwund £ twb  dwqwunpubpnud
Enhepnghnubph pwpép wgpbiqughwt: Uwwgnigdws t, np nuinwnbgdws  wpjwl
hnuph wwjdwuubipnd wpjwt dbe Ynwhw nhuwbipu uwhwnwyniguiph Wwpniuwynyesjwu
wép hwugbigunwd £ pohoubiph  wybh  wpunwhwjundwsd  wagpbiqughwihu:  ELU-U
nwunwnbtgunn gnpénuutiph pUpu U  wwwlwund. 1. Upwu db9 punhwunip
uwhwnwynigh pwuwyniejwt ujwqgnidp; 2. Upjwt dby CO,-h wwpnwwynigjwu wép; 3.
Ephpepnghnubph pwuwyh wép; 4. Lenwepeniutph pwuwyh wép; 5. Hhnipbnplubph L
w)| Yhwgntejnibubiph ubipdndnudp, npnup ujwqgbigunud tu opquuhgqund oph dwywip:

[110] wpfuwwnwupnd nwnwWuwuhpdwsd Gu  gnpdénuubp, npnup npnond  Gu
dwpduwdwnpghyubph dnun  dywuwihtu  dwupwpbnujwdnipniuubph nbwpnd  wpjwu
wwquwih  pwpdpwdnynyuyght uwhnwlymgubiph - wnunppghwih - wpngbiup
Enprepnghwnttinh pwnwurutinhu: Eppepnghnttiph ufunyputph hdwtinwtundGunphwh
W uyhwwyngubiph EiGYunpwdnptigh oqunipjwdp gnyg £ wipdgb, np U6, pwyg ny puwn
wmbnnniejwt uwhdwuwjht dwupwpbnujwoniejniuutiph nbwpnd (ny wybh pwu 1.5
dwd) wénd £ uwhwwyngubph  wnunppghwih  wuwnhéwup  Ephppnghunwht
pwnwuputph Ypw 2unphpy wwqdwih a,- b B-gnpnuptubiph  Ynugbunpughwh
dtdwgdwu: Uwluwiu pwpap huntuuphynipjwdp W Epywpwunle
dwupwpbnuwdnipyniuutiph nbwpnud (2 dwdhg wytijh) Eppepnghnubph pwnwuutphu
wnunppghwih  wuwnptwup  uwgnud  E, sbwjwd wpwu  uyhwmwynigubipp
pwpapwdn|GYnywihu dpwlyghwubph pwpaén Ynugbuwnpwghwhu: Wuhupu
Enhepnghwubph unppghnt niwynigyniup Yutudwsd £ opquiuhqdh Shghninghwljwu
Yh&uwlhg:

Eppepnghwinubph $niuyghntw] wymhynygjw thnthnfunieiniup wgnnud £ ELU-h

Jpw: Wuwbu, wuhnuwjhtu wnpwuuwynpunp huhpphwnnp 4,4'nhhgnghwuwwouwmnhiptiu-2,2'-
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unydbnuwwnp nwunwnbgund £ ELU-U, huly Ywwhntwhtu wnpwuuwynpnh huhhphwnnp
ontpwihup sh wgnntd npw Yypw [107]: Gpb phunp wuglwgdh pwpdp obpdwunpbwuncd,
ELU-U wén £, huy Gpbt wpniup hulynipwgdh unyu obipdwumnptwund dhush tpw
hwywpnudp whwbwnywjh dby, ELU-U nwnunw £ wybih thnpp, pwu uinnighsnid [81]:

Eppepnghwnubph  wgpbqughwih b “npwdwiht  unbwlubph”  wnwowgdwu
dGundbup wnwoht wugqwd hwjmnmuwpbpb| £ Lhuntpp [111]: “Fpwdwihtu uiniuwlubpnd”
hwjwpywd Ephppnghwnutph ubnhdbunwghwih wnwuduwhwwnynyeniuubpp wnwht
wuquwd bywpwagnpyb Gu Swpbnwp Ynndhg [112]:

Ugptiqughwih dbfuwuhqup dwdwuwlywyhg Jwpywdubiphg dtyp Gupwnpnud L,
np wju ppwlwuwgynu E ounphhy wagndbpwghwih wqbunubph thnfuwqnbgnyeju,
npnup thnfuwgnnuwd Gu Eppppnghwnubph dwytplnyph htitn W unutdynd Gu hpwp htwn
[113]: Wuwhuh wgbuwnubph pYypu Gu  wywwlwiund nbGpunmpwuubph  wwppbp
pwpdpwwnihdbpwihu dubp [114], Jhuhjwhpnihnnup [115], hhwinipnuwghtu prenw [116] L
wipnwhuh  wnihdGpubpp [117]: Uplbunyu  dwdwuwy  dniGYnywihu wpnwihup
wwhwwunw L Eppepnghnubpht wgpbgqwughwihg [118]: Npn2  hhjwunniyeiniututipp
dwdwuwly wpwu 2hénlyu odinwéd L Epphppnghinubph Jypw nidbin  wagpbqugunn
EPGYwnnd: Tw Yuwwywsd £ pwpdpwdnGynyuiht uyhwmwynigubph Ynugbunpwghwip
dtdwgdwu htwn, hwinlywwbu IgM, o2-dwypngnpnyhtu W $hpphungtiu [119]:

Ephepnghunutiph wgpbqughwh dfuwuhqdh wypunpuupwihts Juplwsp pfuntd
E wnipdbpwihtu |nwdnypubphg pwpdpwdniGynywiht wynihdbpubph thnywiht ubinddwu
wwwybpwgnuwihg [120]: MnhdGpubph pwpép Ynugbunpwghwubph nbwpnd npwug
dnitYnyubpp Ywpnn Gu  wungybi| wnwudhtu thnyh  wnwowgdwu hbwn:  Poowjhu
dwybpunyep nhunwpytin npwbu dté wnihdtp Ywpbih £ funubp hwdwlwpgh thngwhu
obpmnwynpdwu  hwjwuwlwunygjwu  Jdwuht  pwpdpwdniGYnywihu - wnihdbph  JdGé
ynugbiuwmpwghwih  nbwpnud:  Wu  upubidwpt hwdwwwwwuluwu  pohoubiph
wagpbqughwih  wpngbiup Ywqgqdws L Gpyne dwuhg. 1. Pohoubiph nnipu  pbpnwd
wnihdtpwihtu thnyhg [115], husp unpwnd £ npwug wungdb] wyblh wpwqg, pwu
Gupwnpnuw £ Ppnnwjwtu pwpddwt Yypw hpdujwé Jupywop b 2. Uhwudwt pohoubiph

adgnnnieiniu hhdudwd npwug wnihdbpwudwu dwybpunyph tdwuwwnhwnigjuu Ypw
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[121]: Pnywjht pwdwudwu Jwplywsdh hwdwdwju wywpunwnhp sk, np wgndbpwghwih
wgbuwnubpp thnfjuwgnbu poowiht dwybpunyeh hbwn: UybLihu, wju dhwgniegniuutipp
wybjugnuip wnwpptip wnpynipiiphg ytpgywd tphepnghntbiph fuwnudws Yutunypht
hwugbgunud £ wnwppbp wnbuwyh Ephppnghinutph hwdwp wnwuduwgwsd “npwdwihu
untuwlubph” wnweowgdwup [115,120]:

Ephepnghuntbiph wapbgwghwih Ypw wipnwhtuh wanbgnigniup pun gpwlw
wyjwiutph dhwuqwdwju hwlwuwywu k [121]: Cun hbnhuwyubph Ywpdhph [122] nw
Ywwdws £ wju thwuwnh htwn, np pbpwd wouwwmwupubpnd hwoyh sh wnuwd
wipnwhuh  thnfuwgnbgnieniup wwqdwh - w) uyhwnwynigubph hbwn: [123]
w2fuwwnwupnid wnwownyywsd £ uyhwmwyngutiph wgpbqughwh dnnbi, npp hwadh k
wnunwd huswbtiu wjwgdwjh uyhwnwynigubiph thnfuwgntignieniup dhdjwug htin, wjuwbu
EL npwug thnfuwgnbignipiniup Ephepnghunubiph htin: <enhuwlubph Ynndhg gnyg £
wnyb], np wju hhjwunubiph dnwn, ndpbip hdntungnpnihup ubptGpwlwipu uGpwpynud Gu
uinwghb|, wbnh £ niutigh| Eppppnghinutph wgpbgqwughwih ujwqnid, Geb upwug wpwu
db9 wipnuihup dwywpnwyp sh gbpwquugb] 3.5 g/ L dtdwgnud, Geb wpnwdhup
Ynugbuwnpwghwt pwpdp £ bnb| ndjw) dwywpnuwlhg: Ephepnghunubph wgptiqughw
thnfuhwdwéwutigyty £ phpphungtith Ynugbuwnpwghwih htiwn, Gpb Ephepnghnttiph
Ywfunyep wwpniuwybp £ 25 dg/d) Ig W 4.5 g/] wjpnwht: Ywfunypnwd wipnwhup
pwgwluwyniejuu nbiwpnd $hpphungbup sh wannud Eppppnghwntbinh - wgptiqughwh
Ypw: <Lbnhuwyubpp Ywpdnud Gu, np  wwqlwih uwyhwnwyngubpny  hpwhpywsd
Enhepnghwnttph wgpbqughwih wép wbnh £ niubund dhwju wju nbwpnud, Geb pninp
Gpbp wywqlwjhu uyhwmwynigubipu £ hwuund Gu o6dwiht Ynugbunmpwghwubph Yud
gbpwqwugnud Gu  wju, husp funund ko Ig-h, wipnwhuh W $hpphungbuh  dhol
uhubipgbinhy thnfuwqgnbignyejuu dwupht: Ujupupu in vivo U in vitro hpwywlwgywd
hGunwgnuniejniutbpp  hwuwnwwbp Gu pwgwuwlwu  YnpGywghwih  gnpnyeynup
wwquwjnud wipnwhtp Ynugbunpwghuwih U Ephepnghunutiph wgntqughwh dhol, husp
ugyti| £ bwl djnw hbinhuwyutph Ynndhg [122]: Uwlwju wyjugdwinud $hpppungtup L
hdnwungnpnihup wybh pwpép Ynugbunpwghwih nbiwpnwd wjpndhuu wgnnid £ npwtu

Enhepnghwnubiph - wqpbqughwgh hpwhphg: - <enhtuwlutipp [123]  Ywpdnd &U, np
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wwquwjh uwhnwynigutinh wonbtigniyejwdp Ephepnghnttiph wgnpbiquighwih wép ntinh
E nwbund ounphpy pwpn uwyhwnwyngwihu Yndwipuubph wnwewgdwu: Upnudhup,
lhutind  pwgwuwlwu  |hgpwynpwd  uwhunwlymg,  Yupnn £ nipnulhnpbu
ntiquantiquguby Eppepnghnwiht Yndwtipuutipp: Ujnw Ynndhg, wipnwipup Yupnn £
thnfuwgnt] wwqiwh wy pwnwnphsubph hbwn' dGdwgubind npwug niiwynipniup
Ephepnghwintph - wgpbqughwih  ywwdwdp:  hdnungnpnhut ne $hpphungbiup
Ywuwnhnuwihtu uwyhwnwynigubp Gu b, hGunbwpwn, wipnhup htin Ywpnn Gu wnwowgub
Yndybpuubip: Ywwybiny wipnwdhup htn $ppphungbup W 1g-u Ywpnn Gu ogunwgnpdt
ns wju uwjinbipp, npnug oquniejwdp wju uyhwnwynigubpp dhwuntd Gu Ephepnghwnw)hu
pwnwuputiphu: Gt wyn tupwnpnientup 6hown k, www Ig-dhpphungbu-wpnwdhtw)hu
Yndwtipuubipp,  pubind  npuwlwt - jhgpwynpdws,  Yupnn  Gu - Ephepnghnwhu
Ywdpowlubp  wnwowguby  tppppnghwubph  Jdholl'  wnwowgubin  “npwdwhu
uintuwyubp”: <bnhuwyubpp pwqdwphy hhdwunniegniuubph unp thnyhtu ninblgnn
wipnwWhubdhwt quwhwwnw Gu npwbu opquuhquh hwpdwpynnwywu ntwyghw, npp
hwugbigunud £ wjwqdwjh dwdnighynigjwu ujuqdwup unip thniph uyhunwynigubph
pwpdp Ynugbunpwghwubiph  wywjdwuubpnud, husp bywuwnnwd £ Ephppnghuinutipp
wagnbgughwhu:

bShpppungbiuny UL qwddw-g|npnyhtubpny  pwgwuwlwu  |hgpwynpywd
Ephepnghwnttph “unutuddwt”  dwuhtu  Jwpywép  Jbppnwdnipjwt Gupwplyytg  d.L.
4njGyynyh Ynndhg [81]: Pwuh np $hpphungbiuh hgnEitywphy Yownp Yuqund £5.8 [124],
huy wpjwu pH-p hndtinunwgh 2unphhy wwhwwuynid £ 7.37-h ypw, wwyw hwny £ ugt,
np $ppphungbiup pugwuwlwunptu £ |hgpwynpdwsd: Shpphungliuh dniynyh dwiptipp
odinjwd Gu ndbn pwgwuwlwu [hgpny: Tw wwjdwuwynpwsd b Ao onpwih A-
hwwndwoénd U BB onpewjh B-hwunjwédnd wuwywpunwunph b gynunwdwwnmh duwgnpnutipp
dtd pwuwyny: Hpw htwin delyuntn BB onpewih B-hwwndwdp ywpniuwynd £ ghpnghtu-O-
unydwwnh pwgwuwlwu hgpuwynpywd hwndwsd: Shpppungbiuh dniGlynyh pwgwuwlywu
lhgpwynpwéd Swypbpp  bwywuwnnd  Gu 9pnid upw  nwdkihnyywup L Jwund  Gu
$hpphungtiuh wyp dniyniutiph dwyptipp” Ywfubing wgnpbqughw:
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[125]  wpjuwwnwupnd  nwnwtwuhpdtp £ wpnwdhup wgnbgnieniup
Enhepnghwnutiph Gpypwswihniygjwu Ypw Ybpghuutiphu duh hwdbtdwunniejwu dbennnd,
Gpp npwup gwuynwd Gu (Hhugbph  nwdnyend  wnwug  wipnwhup,  wjunthbunl
wybjwgpwd wipnwhup: Uwpnnt wipnwdhuph nbwypnud wdbuwdbs ESGYunp nhndnd £ 19/
Ynugbunpwghwih nbwpnwd: Cun npnd, pohoubph dwytiplinyeh dhohtu wnpwdwaghdp b
dwlybpbup udwqby Gu 6%-nd, huy dwlwp' 15%-ny: Ybuwnpnuwlwu pwpwl gnunt
hwuwniggniup wék £, huy wbphdbphy gnunup' ujwgb;: Upnwhuh wnlwjnygjwu
nbwpnud pohoutinh dhusl 50%-p &tinp Gu pbpb| unndwwnnghwinutiph au: Uu pohoutipu
niubt  wybh thnpp Swyw), uwYwju unyu dwybipbup, hus unpdw) GpYygngquynp
Ephepnghwnttipp: Ywfunyph ny JGd  JGluwuhlwlywu gpgnndp  hwugbgund &
Gpygngqwdnp  pohoubiph  nwpsbh  hnfuwpydwup  unndwwninghnubph wnwug
dwytpunyeh dwywih b dwytiptup tnthnfuniejwu:

1.2.2. Ephepnghwnubtipnh punipwaghpp W npwtg EGYunpwdnpbnply owpdniuwynieyniup

Utunwuh  pohoubpp, puswbu  Lwl  opqwuhquh  pwpdpwdn|Gynywihu
dhwgnipntutipp, pH-h $hghninghwywu wpdtiph nbwpnw hptug dwybptupt Ypnwd Gu
pwgwuwywu |hgph wybignwy, npp duwynpynwd £ poowjhtu pwnwuputph hhduwlwunwd
pRRYwhu fudptiph hnungtt dwubiph nhungdwu hGunlbwupny: Pooh ElGlywnpwlwu |hgpp
Ywplunp nbp £ juwnnud ququihnfuwuwynyeuu, wpwwphu dhowdwiphg unebipp
wnunppghwih, pohoubiph  Ywnnigywdpwihu  Ynwnwynwubph L wy  Yeuuwywu
wuhpwdtion ghpdpupwgubpnud: h wmwppbpniejntu pwpapwdn|Gyniwihu
dhwgnipniuph pohoubiph EiGYunpwdnpbinply 2wpdniwynieiniup hpwwuwunwd £ wyg
uygpniuputipny:  Unwoht  hbGpehu  jnipwpwignip  pohe  nhunwpyynd £ npwbu
YGuuwpwuwywu dnjGYnyubph Ynugndbipwwn  (fuwnuwynyw), npnup hhduwlwunwd
ubpyuwjwugywsd tu nhwynubph wnbupny:

E wpqwdnipqudp EEhunpuwlwu nwownnd guntidnn dwuthlyh Jpw wgnnd £
F=QE nudp, nph punphhy k| pwpdynwd £ wyn dwuthlp: Grb pohop ntnwunpbup

EiGUunpwlwu nwownnwd, wwyw jnipwpwugnp nhwynih ypw Yuagnh LiGYunpwdpnpticnhy nid:
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SGnudwpwiht ndp, npp o2wpddwu dby £ nund pohop, wnwowun L wnwudhu
Eleyupwyhutinhly ndtiph dhwynpnudhg: Wn wnnuwdnd, pohop sh inwpptindnd, wy) fungnp
dniGynyutiphg (YUld, uwyhwnwynwgutip):

Uwlwju pooh hwdwp hwwnly Gu npnp hwwnlwupgubip, ophtwy Yplyuwyp
EiGUunpwlwu 2Gpin (MEC), npp 2powwywiinnd £ pohop U hbowninyeyjudp hwpdwpynwd |
ElGYwpwywu nwownnwd: YEG-h Ywnnigwdph dwuhtu wnbuniginiup wnwoht  wugwd
wpybp £ <Gdhnigh Ynndhg, Jbpohtpu wwwybpwgdwdp YEC-p udwu £ hwpp
YnunGuuwwnph, nph ubinpht 2ngwnhpp quiuynd £ whun $wqnud, huy wpunwphup
htnny  dwqgnd  Ynphgh dwybpunypeht gniqwhtin  hnup  wnpwdwgdh Ywpgh
hGnwynpnipjwu Yypw:

UytLih n Gnitht wnweownybg wy dnnb|, nph hwdwdwju hwlwhnuubipp obipdwhu
ownddwu sunphhy whun dwybpunyeh dnin duwynpnd Gu  hnuubph nh$nighnu
dhowdwyn: Wu nbwpnid YEC fiYunpwywu wyninbughwip r hGnwynpnypgjuu dtdwgdwu
htwin ujwqgnud £ ny qdwjunptiu: Twbipundh Ynndhg wnwownpyjwd YEC dnnbijnwd
dhwynpjwsd Gu ybpnupgwsd Gpyne dnnbjubipp: Uju dnnbinud hwoyh Gu wnujwd huswtiu
hwlywhnuubph wnunppghwu, wjuwbu Lt npwug otipdwjhu owndnudp: Wu dnnbih
hwdwdwju, npu wydd hwdwpynud £ wpnhwlwt, hwlwhnuubph dh dwup Ynphghg
gwuynw £ hnup wipwdwgdht hwwuwp hbnwynpnyegjwt Yypw' duwynpbing <Gjdhnigh
otipin (hwlwhnutubph wnunppgdwt 2tipw), huy dnw dwup duwynpnud £ Snithh 2Gpuin
(nth$nighnu gbipwn): YEC nhdnighnt wnunbughwiu wudwund Gu EGYunpwyhubnpy
wnwbughw|: EGYunpwyhtubinhly wynnbughwip undnpwpwp tpwuwyynid £ hnibwpbu &
wwnny b wn wywwbwnny wujwund Gu &-wnunbughw| (uy. 3): Pohoubipp, npnup
gwnuynw Gu EGYwnpnihwnnd, hpbug dwybpunypht wnyw LGYunpwlwu |hgptph 2unphhy
opswwwwnnn  dhowdwyiphg agnw Gu hwywhnuubphu, npnup &gund Gu  dnuinbitiwg
poowjht pwnwuph hnuhqugyws fudptipht dhodnilyniwiht thnfuwgnbgnieniiubiph
hwaoyht [126]:
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Puguuwljui 1hgp - -+ + +
Ephppnghnh punupn =t +

Undyuljn skpin T
Uwhnn hwppmpmt L - + -

&-yninkughuy .
Thdnighnt okpwn + +

LY. 3. &wnwnbughwih ufubdwwnhly bpyujwgnudp [126]: Ywfunyenwd Ephepnghwnubpp
(pwgwuwlwt  |hgpbin)  wnwowgunwd  Gu  |hgpbiph  YbGpwnwuwynpnd - YpYuwyp
EiGUunpwlwu 26pnh duwynpdwt hwoyhtu b wnwowgund Gu npwug dhole EjGYunpwlwu
wnwbughwjubiph wwpptipniejnit, npp Ynsynud | E-wynuinbughwi:

ElGywpwunwwnhy  dgnnuywunypjudp  duwynpwsd dwdwuwlwynp  Yuwwbpp
pubnwgwd tu, ny ninnnpnywsd b shwgbigwd: Vtw vpwuwynd £, np pohop, np hp
dwybptuhu nwh npnawyp (hgp &gnuwd £ nwdnyend wnlw hwywnwy tpwuny pninp
dwulhlubphu, uwluwju nhpnighwu b dnjGYnyubph obipdwihtu 2wndnidp eny| s6U nwhu
pooh onipg hwlwhnuubiph dtd Ynwnwynwdubip: Uhuunyu dwdwuwly pooh dwlytiplinyph
dnuinwlywpnud EjGYunpwunwnhy nidh dgnnuiwunieniup gbiph2funud £ b hwlwhnuubpp
W oph nhwnjutipp dLwynpnid GU, wjwbu Ynsyws, Ynyuwyh EGYnmpwlywu obnpwn:

YEC-h wpryniuwybun hwuwnnegyniup Ywpbih £ npnobp M. YGpwih bW 6. {niybh
nidtin EjGYunpnihinutiph nbunygywu hhdwt Ypw:

472*N
k= ———=-> CZ% =0327-10° - i,
\ 1000DKT 2.Ci2% =0327-10° -/ (4)
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npunbin kU YEC-h hwunnieyw hwlwnwl wpdbpu £, A, N-p' Udnqunpnh phyp,
6,023.10™" dn|', e-U' ftywpnup |hgpp, 4,802 10" Epuwn. dhwy., D-U" nhkYuphy
pwhwlgtiihnyginiutu £, K-U" Pnigdwup hwuwnwwniup, 1,38-10"°kpg. wuwn', C.-u i-
hnup Ynugbunpwghwt, g/|., Z-U" i-hnup JwGunwlwunyeniup, g/, x-U" ndnyph
hnuwjhu nwdp:
Lndnyeh hnuwjht nidp npnaynid £ hwdwdwju 9. Lynthup U U. NtGunwih pwuwaup’
u=5¥.C2 ©)
huswbu Gpund £ (4) pwuwduhg YEG-h hwunnyeyniup Ywiujwd £ hnuwywu nidhg’
InnyRh pwpdp hnuwlwu nwdh nbwpnd pooh YUEC-p utindynd £ U hp Ywnnigywdpny
dninbunud £ < <blhnigh obpinpu, huy  gwdp phnuwlwu ndh nbwpnud jwjuwund
hwdwwwwwufuwubind U. Snth otipnhu: YEC-h hwuwnnigjwu ypw wgnnn gwuugwsd
ghpdnu wannud £ bwl EGlunpwlwu ynnbughwih dGéniejwu Yypw: Ophtuwy, nhuwtipu
dhowywypnud hnuubph Ynugbunpwghwih wép pbpnuwd £ YEC-h hwuwnnygjwt ujwgdwup:
Ldwgnud £ twl &-wninbughwih dbdnyeinup: bnuubph Ynugbunpwghwih ujwgnudp
nhuwbipu dhowywpnud dtGédwgund £ YUEC-h hwuwnyeniup, nwwnh wénd £ uwbe &-
wnwbughwip: Ophtuwy, (nwWnyeh hnuwywu ndp hwwuwnp £ 0,145 M (dwpnnt wpjwu
wwquiwih hnuwywu ndh dGénieiniut k), Ephppnghinp Ypluwyh otpnp hwuwnnieyniup
hwwuwn k 8A U hnuwywu nwdh 410 wugqwd thnppwgdwu nbiwypnwd, wjuhupu Gpp
hnuwywu ndp hwwuwp k 0,0145 M, Ypyuwyh 2tipinh hwuwnnieyniup dadwunwd £ dhush
25A:

1.3. Upnuwihup Yunnigwdpu ni $niuyghwbipp

Chénlywjphtu  wipnuwdhut  hptiuhg UGpYwyjwgund £ dwpnne wpwu  wjwqdwih
gnpnywihu uyhwmwynig: Lpw dnYnyh Gquyphnyentup Yuwywunw £ upwund, np wju
niuwy £ ppbu Ywwb) opquuwywu b wuopquuwlwu |hquunubph dGé pwuwynieniu,
husu £ punpnpgnid £ wyju  uwphwwlyngh  hpduwywu  $niuyghwubphg  dbyp’

$hghninghwlwu dGinwpnihnubph nbnwignfunwp: Wu uyhunwynigh nGuwwmniypwghwih
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nwunwuwuhpnyeyniup - dwjpwhtin - Ywpunp £, pwup np wu pny £ wnwhu
Ggpwywgnieniutbp  wub] uyhwwyngh Uwwhy  Ynubnpdwghwih  wwhwywudwu
dwwpnwyh L, hGnbwpwp, wwppbp  wwjdwuubpnd  pw  $hghninghwlwu
hwwynipniuubph  Wwhwywudwtu  dwlywpnwyh  JGpwpbpjw;:  Wuwhund, dwpnnt
ohtnlywihtu wipnuhtt wdtbwlywpunp U wy nwnwtwuppwd wpuu  wwgdwih
uwhwnwynigubphg deyu £ [127,128], wju Yuwwpnuw £ pwqdwehy $nwuyghwubn, npnug
pYnwW L oudnnpl 6GUdwu  wwhwwunudp, opqwuhquh  uwyhunwynigwjhu
wwhbuwnwynpnwip, tunngtt b Eyqngbiu Ujnebiph nnbnwtnfunidp [129,1301:

Uwpnnt ohtinlyuiht wipnwhup dhwonpw wnihwybwwhn §: Lhquunubph hbwn
upw  hnfuwgnbignyeyuu  hhdpp  hwunpuwund £ upw  Ywnnigwdpwhu
owndniuwynipyniup, hust f| wwwhnynwd £ wyn dhwonpw  wynihwbiwywnhnwhtu
Ywnnigwdph bqwyh wwpnipwiht  hwpebpwynpdwdp: Wu  pwnugwd L 585
wdhtwprywjhu  duwgnpnubphg, Jtpohtuhu dntynywipu  quugywdp 66,4 Yrw
[131,132]: Uwpnnt 2hénlyuiht wipnwhuh Gpypnpnwiht Yunnigwépn, npp Ywjniuwunwd
b wdhtwppwhu onpwh whwwhnwiht fudptiph dhol opwdtwlwl Yuwbnny, Yuqdywsd
E o-ywpnipwiht hwndwdubphg b pwnuinply dund wpbpwynpwd hwundwdubphg:
Upw ghunbhtwjhu duwgnpnutiph dholt wnwowunwd Gu 17 nhunybpnwiht Yuwbn,
npnup 9 onwy Ywd unipnndbu U wnwewgunw (6 Utd L 3 thnpp onwyutip): 2 dtd onuly
L 1 thnpp onwly wwpnibwynn Yuwnngwdpwiht dhwynpu hptuhg ubpywjwgunw k
g|npniwjht Yuwnnigwdp, npp Ynsynud £ nndtiu: Rjniptinughwunnigjuu wndjwijutph hhdwu
ynw gnyg £ wpdb, np dwpnne ghtniwihtu wipnwhuh Bppapnwght Yuwnngywsépp
upnwdl £ Ywd Gnwuyniuwdl: “Hpw swihbpu Gu 8.0x8.0x4.0 ud (uy. 4): Uwpnnt
ohtnlywihtu wipnwihup punyugwd £ 3 hndngbiu nndtuubphg (I (1-95 duwgnpnutp), 1
(196-383 duwgnpnubin), 1l (384-585 dJuwgnpnutip)), npnup  “upunwdl”  dnnbih
opowuwlubipnd  hpwp  ujwwndwdp  wulwt  wnwy b nuuwynpgws:  Unkynih
Gpluyupny wugunud £ guugwiht |hgph gpunhbuwn, pwgwuwlhwu |hgph Ujwqdwdp |
nndtuhg Il nndtu: pH-h $hghninghwlwu wpdtpubph nbwpnwd | nndtuhg dhusl
nndtu [hgph tunneniup thnithnfuynwd £ -11, -7-hg dhusl +1: pH-h stiqnp wpdtiputiph

nbwpnwd dwpnnt ohénlwiht wipnuwhup |hgpwynpywd b pwgwuwlwu [132]: Gnbeb
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pninn uwyhwwynigubpt nwbu ubhwywu pninpbugbughw MW uwtlynph inppnyentd:
Udhtwppryw)htu duwgnpnubiphg ubithwlhwu Pininpbugbughw nwbu  pGupjwjwuhup,

_hpnghtp nt wnphujunndwp:
1B

LY. 4. Uwpnnt ohénlywiht wipnwihuh Yunnigywdpp:

Cwpy £ uwgk, np Gpt uwhwwyngp wwpniuwynd £ ybpnhhoywy btipbp
wdhtwppryw)hu  Jduwgnpnubpp, www $ninpbugbiughwih  uwytywpp  hhduwlwunwd
Ywwdwsd E wmppwywndwup htinn: Uwpnne ohdnlyuht wipnwdhup ywpniuwynd £ dky
wmphwwndwt b 18 phpnghu, uwlwju hGunwppphp £ wju hwuwnp, np $ininptiugbughwip
uytywnpnw phpnghup ubpnpndp dGé sk [133]: Uwpnne ohéntuiht wipnwdhup dhwy
wnphwywnndwup, npp nbnuywpwsd £ 214 nhppnd qquiyntt £ opowwywnh uundwdp b
wwwwufuwuwwnt £ $ninpbugbughwh hwdwp, win £ wywwbwnp, np  Jbpohuu
ognwgnpdynud £ |hqwunh htn Juwdwtu dwdwuwy, huswybu twl nGuwwnniypughwih
nbwpnwd  wbnh  niubignn  Ynudnpdwghnu  thnthnfunieyniuutiph pwgwhwjndwu
uwwuwwyny' pininpbugbughwih uwybyunpubph dhongny [134]:

RFinipnwghwnwywu ybpindnieyniutubpp gnyg Gu wndb), np dwpnni 2hénlywhtu
wipnwihup | npndGut niuh gpwywup wnbup A nndtunud (uy. 4) b ywpniwuwynd £ dwpnnt
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wipnwihup dnjynynd dhwly wniphwywn$wup' Trp-214: Uyhunwynigh onpwih hhnpndnp
nbnwdwubpp 2podwd Gu gpuwuh ubppht funnnsp: Spuywuh dnwnpp 2powwywinywd k
npwlwu  [hgpwynpwd wdhtwppywiht  Jduwgnpnubpny [135]:  YbGuwnpnu  Ip
pwywywuht jwju £ Wu gnigwpbpnd £ bwle qquih dyniunyeniu [136]: 11 Yuwnpnup
wbnwywjyws £ A unpnndbund (UYy.4) W pptuhg ubpywjwugunud £ 0.6-0.8 ud
|wjuniejwdp U 1.2-1.6 ud Gplwpniejwdp gpuwt’ npuwlwt |hgpwynpdwd Yuwnphnuubpnyg
dwybipunyphu, npp duwynpynud £ Lhg-194 U Upg-145 duwgnpnubpnyd [135]: Un
Ywnnigywdpnud Yupunp nbp Gu fuwnnd Upg-410 L fShp-411: YGuwnpnu ll-p thnpp £ L
ubin, pwu YGuwpnu I-p: YGuwpnu [I-u odinydwd £ wybih thnpp wpdniuwyniejwdp, pwu
ytuwpnu I-p: Cuwn Shudlow-h pwgh YGuwnpnu | b YGuwnpnu ll-hg wjpnwdhtu nwph bwbl
wy| untpnndbubn’ HA W 11IB:
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Gntfu 2. Uynyebip L dGpnnubp
2.1. Ogunwgnpdywé wypbwywpwwnubipp b uwppbpp

$npébipnud oquuwgnpdyt] Gu uwyhwnwy, Jwpnpwwnp, wugbin wnubunubp (Rattus
norvegicus, “vistar”) 80-100 g pwany, $hghninghwywu [nwdnype, Na-ghunnpwun, dwpnnt
ohtniyh wipnwht (“Sigma”, USA): YGunwuhubph wpniup hwywpyb) E wywlyt wdwuh
dbg, npuintin bwfuopnp wybjwgyt £ 1-2 d; 5% Na-ghunnpwwnh (nwdnye, npp wwwnpwuwnyb
E $hghninghwlwu |nwdnyeh hhdph ypw: Udbu Ybunwung ybpgyb £ dnn 3-3.5 4;
wnnwa: Uppnitup giunphdnigl Gu 15p pupwgpnwd 15008 wpwgwgdwdp Electronic
centrifuge capacity uwpph oqunipjwdp:

Npwtiu OPL EUU wnpjnip ogwnwgnpdyb) £ M-141 gbubpwwnnpp “Istok” 37.5-53.5
d<dg hwbwfuwhu  dhowlwipny: Awnwquwjpwhwpnp  Yhpwndby £ wyn
woluwwnwupwiht - dhowluwjpnd'  64dydwn/ud®  hgnpnuygjwu  hnuph  funniejw
wwjdwuubpnd:  Uwbtghdhy Ywunn hgnpnigyniup hnuph  funnygyut ybpp upwd
wndtph ntwpnid Yuqdnw £ 4d4w/Yqg, npp sh hpwhpnd obipdwihu E$LGYnutp [54,137]:
ElGYunpwdwquhuwywu nwownp hndngbiu £ Gnb| W udnipp gunuyb) £ wihpwunwphg 180 dd
htnwynpnigjwt Yypw:

Upnwhup  hwinudu hpwlwuwgyty £ UV-VIS  Unicam-SP-8-100  (Uugihw)
uwtlunpndninndtinph dhongny: Ujpnwhuh nwdnyep twnwquyeyb) £ 41.8, 48 U 51.8
d<dg hwbwfunipniuubpny: Awnwquyenwihg hbwnn udnyp Gupwpyyb] £ otipdwihu
nGuwwnipwghwyh:

Ldnyubiph dwnwqwjpwhwpnwit hpwlwuwgybi| £ Mbunphp pwuplubpnud, npnup
wwuwnywd Gu tnb) gbindwuny, husp wpgbind £ opph gninpohwgnidp: dwnwquyeynn
|nwnyreh hwuwniejntup dnwnn 1 dd | Gnbi: Ldnwubpp 6wnwqw)jpwhwnyt) Gu 30 UL 60n
pupwgpnw: Bwnwqwjeynn Udniph dnn obipdwuwmhbwup tnb) £ 25°C U sh thnfuyt
dwnwqw)pUwlU pupwgpNnLy:

Uipnwihup dwnwgwjpwhwpdwt hwéwluniegniuubph puwnpnyeyniup hpdujwé £
Gnbl wju hwuwnh Ypw, np 41.8-42.2 §<g hwbdwlunieiniuutipny dwnwquwjenip Jwn

wpunwhwjundwsd LY nwh Yeunwuh opgqwuphqdubph ypw [138,139], 51.8 Q<Lg
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hwwfunyejniup' opp hwdwp  nbgnuwtuwht £ hwdwpdnd [140], huy 48 9<g
hwéwfunipniup YEuuwpwiwwl hwdwywnpgh wwwnwufuwu sh hpwhpnd [141]:

b|ninptugbiughwyih uwblywnpubpp uinwgyb Gu Cary Eclipse
uwblunpndninphdtiinph dpw: Ldnwubph gpgnnuit hpwywuwgyty £ 280 ud-nud:
b|ninpbugbughwih uwblyunpubpp unwgyb) Gu 290<1<500 ud dhowlwpnid:

Ephepnghwnttiph Qufunyeh U wipnwdhuh - jndnyph  funwswithww
nwunwuwuhpnyenibubpp hpwlwuwgytlp Gu Anton Paar DMA 4500 vibrating tube
densitometer funwswihh  oqunuejwdp:  Pnpsbipu ppwlwuwgytp tu 20 L 30°C
otipdwuwmhbwuubpnud:

2.2. Upjwt wwgdwjh dwybplniypwiht jwpjwdnypjwu swihnudp

Bwnwquwjpwhwpnuit  hpwlwuwgyb] £ in vitro' dwnwqwyebiny wnubwnubph
wnwu  wwquiwu  41.8, 422, 503 L 51.8 9<g hwbwfunieniuubipny:
Awnwquwjpwhwnpnuiu hpwlwuwgyb| £ 20p, 40n, 60n, 80p L 100n wlinnniejnibubipny:
Npwbiu unnighy oginwignndyb) b wnubunubiph s6wnwqwjpwhwpywd wpjwu wWjwgqdwu:

Mwqdwih  dwybpunypwiht wpjwsdniejwt - gnpdwlhgp - hwadwnlybp £ oph
dwybpunypwihtu jwpjwdéniypjwu gnpdwlygh dhongny: Uygpnud npnaybi £ ophg wnydwu
hpwywu ndp’ P, ,=P-p, npuntin P, -n ophg onwlh wnlydwu “nidu” & (dg), P-U’ thnpanud
unwgywd wnydwu mdp, p-U' onwyh quugywdp onpp htwn: ph  Jwybipunipwihu
lwnpywdniejwu gnpdwyhgp hwogwpyybi £ htnlyw| pwtuwdluny.

_ 0.981R, ,

Tno="p ©)

Muaqdwjh dwybpunypwihu wpdwsdnigjwu gnpdwyhgp hwodwpydb) b hGnlyw|
pwuwalny.
op =0n,0"Q, (7)
npunbin o,-U wwqduwih dwytpunyewiht jwpdwényejwt gnpdwlhgu £ (nhu/ud), Q.-U'
hwpwpbpwywu dwybiplnyew)htu wpwdnyeniup: Q-h dkdnyeyntup npnaynid £ hbnlyw)
Ytipw. Qu=Q;-K-K+1, npuintin K-u onwyh thnpdwpwpwlwunpbu npnpwd hwuwnwnniuu k,
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Q-p' htwwgningnn htinnwyhg (P,) W ophg (Py,,) wnldwu nidbiph hwpwptipnieiniuu
hwlwwwwwujuwuwpwp:  Pninp - swhnwdubpt ppwlwuwgytp  Gu ubUywlwjhu
ostipdwuwnhtwunid: npabipnud ufuwp sh gbipwquiugt) 5-10%-n:

2.3. Unubinubiph wpjwu Ephppnghwinutiph EiGYunpwyhubnpy ynnbughwih b
dwlbplnipwiht |hgph fuinniejwu swihnwdp

Eppepnghwnubpp wugwwnb) Gu  ybpuundwdpwihu  htnniyphg L Jwgyb) Gu
$hghninghwywu  nwnypeny 2 wuqwd: Ephepnghnutiph bundwéphu wybjugyt) L
$hghninghwlywtu |nwdnype U uwmwgyb] £ Ywfunyep, nph owywhlwlwu funnieniup
hwugyb| £ 0.7-h: <Gunnwgnwnynn opjtlwinp wnbinunnpyb| & EilGYyunpwdpnpbinpy fughyh dby,
wjunthtinlk  dwupwnhunwyph  ubnwupyh Ypw: KCl-h  hwgbgwséd [ndnyph Ypw
wwwpwunywd wgwpny gwd hwnnpnwygdwu Gpyne Yuwdpowlubph dph  Swjpu
puynuyby £ KCl-h 10% |ndnyph dby, djnwp' dhwgyb b fughyphu: <wuwmwwnniu hnuwuph
wnpjnipp Giptpht dhwgpwé Gpyne ElGYwnpnnubpu puynddt; Gu CuSO,-h  hwagbgwd
Inwwnyeny |gywsd Gpynt wwywlyw pwdwlubph dby, npnup wqwpwihu Yuwdpowyubipny
dhwgywé Gu KCI-h 10% |nwdnypeny |gywd pwdwlubiphu: <nuwupwihntuhsp npyb £ Gpynt
huwpwdnp  nhppbphg  dGynd,  pwuwpt'  dwyds W hnuwuph  wnpngph
wnwbughndtnph oqunigjudp LGYywnpwlywu onpwind  hwunwunyt)] £ wuhpwdtown
jwpnidp (904): Uwupwnhunwyh nwy Gpunw k, np flughynud wnwowgwsd bjGYunpwlywu
nwownw Ephppnghinutipp uyunid Gu gwpdydbi: Ujunthbunle swihyb) £ dwutuhyh gwpddwt
wpwgnhteiniup:  <nuwupwtihnfuhsh  oqunipjwdp  thnfudtip £ hnuwuph ninnnieiniup
EiGUunpwlwu onpwind b Ypyhtu swihyb| pwupddwt wpwgnyenup: Gwpddwu hpwlwu
wpwgntiniup npn2bint hwdwp swihnuubpp Yuwwnwpybp Gu fughyh dhohtu otipunnud,
npintin pwgwnynu LU  EGYwnpwoudnuph  tplnyputipp fughYh wwwbph dnunn: U
hpwlwuwgubint hwdwp dwupwnhunwyh dwupwwnnwnwyh oqunipjwdp opjtywnhyp
nynwwgytiiy £ fughyp  hwuwnwyphu, wjunthtmb  Swoéywwwynt  Jpw, www
dwupwwwnnuwnwyh ogqunigjwdp punpyb| £ npwug dholt dhoht dwlwpnwyp' htnnwyp

dhohtu 2Gpunp: Snipwpwuygnip swihdwu dwdwuwy wuhpwdbion £ Ugk dwuthyp
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ownddwu ninnnupyniup’ “+”-hg nbwph “-“ L “-"-hg “+”: Ewnubughwp hwodwnyyb
§=l405) pwuwdlh hwdwdwiu [142,143], npnbn »-u dwuthyh EEGupwnpbnpy
owndniuwynyeynitut £ wyupuptu  dwutpyh gdwihu wpwgnipjuu  hwpwpbpnigniup
EiGUunpwlywu nwownh wynnbughwih gpwnhtuwmpu:

A=670 ud wiphph Gpywpnewu wwly 0.7 owunplwlwlu fuwnnyenu nubignn
Ephepnghwnttiph Ywhunypp dwnwqwjpwhwpyt) £ Owywhjwlwu funniejwt swihnidu
hpwywuwgyb| £ ninnkityunpnyninppdbinpny (KPK-2): Npwbiu uinnighs oquwgnndybiy &
Eppepnghwnubph Ywfunypep: Snipwpwtgnp fudpnud’ unnighs W inpdwpwpwlw,
ogwnwagnpdyt| Gu 6 wnubwnubp, thnpép Ypyudb) £ 3 wuqud, wjunthbnb unwgywsd
wnyjwiubipp dhohtwgyby Gu: Ybunwuhubpp wwhyb G unyuwwnphw wwjdwutbpnd L
Ytpwynyt; tu hwdwygwsd Yytipny: Unubinubiph wpjwt Eppepnghntbph uliunyep
twnwquwypeyb £ 41.8, 42.2, 50.3 U 51.8 94<g hwbwluneyniuubpny' 20, 40, 60, 80 L
100p pupwgpnd: Uwnwgwsd Yuwfunypp ogwwgnpdt] Gu  dwytiplniewht |hgph
fuinnipjwu npnodwu hwdwp: Eppppnghnttph dwybpunypwihtu thgph dwuht Ywnbih £
funub|' Glubind EEYnpwywu nuonnd npwug 2wpdniiwynieiniupg: Uwlbplnyewihu
Lthgph fuinnieiniup hwodwnyybi E hGnlyw| pwuwalny [143]

wn
=— 8
o K+r (8)

npnbin o-u Eppepnghwntbph dwytplnyewiht |hgph futnnueiniu £ (4/0%), o-u' dwuthlyh
EiGUunpwdnpbnpy owpdniuwynyeniup, wjuhupt Eppepnghwnh géwiht wpwgnyejwu
hwpwpbpnyegnup  EiEYunpwlwu nwonph wnnbughwih gpwnpbunpu, n-u' nhuwtipu
dhowdwjph dwdnighynipniut k, k-u' Ypluwyh flunpwlwu gbpnp hwuwnniyendup (&),
r-p’ hwlwhnuh swnwyhnp: Lwup np 0.15 M/| hnuwlwu nwdh nbwpnd k-u hwwuwn &
7.74A, www ownwyhnp Ywpbh b wuwmbub)  <Gwmwqw  hwodwplubpnd - wyu
hwugqwdwupp hwoyh L wnuynid:
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2.4. Ephepnghwnubiph htidnjhgh pujpwgpp W wfunyeh fuinnigjwu npnonwdp

Unubiwubph wpniup gunphdnigqyt £ 3p pupwgpnd 1500g  wpwaqugdwdp:
Ephpepnghnubpu wugwwndly Gu  Jbpuundwdpwihu  htnniyphg:  Ephepnghwnubiph
uunyjwédphtu wybjwgyb| £ $hghninghwlw nwdnype, unwwbtiugyb) £ b gbunphdnignudp
Uphuyty £ Epppepnghutbpp 2 wuqud  wgyby Gu - $hahninghwlywt  imdnypeny:
Unwgywsd Eppepnghinubpp unwwbtiuqyb) Gu dhghninghwywu [ndnypnd wjuwbu, np
Inwnyph owwhlwlwu funnyeyniup |hup 0.7. Uwnwgwd Yuwfunypp Yhpwndb) L
Ephepnghwinutph nhdwgynwunyejwu npnadwu hwdwp: <Gdnjhqu hpwlwuwgyb| £ 0.004
N HCl-h oquniyejudp: <bdnhgh dwuhu hubnpdwghw  unwgyb] £ Ywlunyph
owywmhjwywt junnigjwt  thnthnfunyeyudp 670 ud  wipph  GpYwpnypjwt  nwy:
dwldwuwyh gwulwgwd wwhhu hbdnhgh bGupwpywsd Ephepnghinubtph  wnnynup
AE)'D -100% pwuwadlny, npwnbn E-u hbdnhgh Gupwpyywd

0 n

hwgquiplti £ E =2

Ephepnghwinttiph pwuwyu £, AD-u Gpynt hwonpnwywu Yjuwunwiuph wwppbpnigniut £
AD, =D, -D.,, (D,-D,)-U" nwnuuwuphpynn Yuwlunyph uygpuwlywu U Jbpouwlwu
Yjwunwubiph wmwppbipnieynwit £ E-h hwodwpyws wndtiputiph hpdwu ypw Junnigyb
Gu  Eppppngpwdubtpp, npnugnd Ywpbh F nwwnbp  dwdwuwyh  pupwgpnud
Enhepnghuinttiph pwofudwu dwuht pun Yujniuniygjwu:

Ywfunypeh funnyeyuwu npnadwu bwywwnwyny Ywiunypep dwnwqw)pwhwpyt| £ 60
pnwt  wlnnnugywdp b 50.3 9<g  hwlwlunypjwdp, wjunthtin 20 L 30°C
otipdwuwnphtwubpnud swihybip £ udnubph funneyniup: Ywnnigyt) Gu Ephepnghwnubph
Ywfunyeh  pywht Ynugbunpwghwihg  funnipjut uiudwdnuejwt - Ynptipp: - Lnyuh
gndwu  wpryntupnid  wnbinh  nwibignn  enywgnudp  bywpwagpynud £ Lwdpbpn-Pbph
opbuphtu hwdwpdtp optiupny. 1 = 1,7, npuntin I-u U 1,-u udniphg nnipu Blwsd U udnph
ypw pulunn |nyup hunbuupyniyeniutbpt Gu hwdwwywnwufuwuwpwp, e-u ptwlwu
hhdpn |nqupphpdu k, k-U |nyuh pnyugdwu  gnpdwlhgp (0.025 ud?), n-p'
Eppepnghwutiph pYwiht Ynugbunmpwghwu (1/ud®), I-p' |nyuh wugubnt Gwuwwwphp

udniph dhony (ud):
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2.5. Ujpnwdhup ndnyeh hwinwu ni $ininpbugbiunwiht uybyunpubph unwgnwp

MpbGwywpwwubpp nwpwgyl] Gu Ydwpgt Ynwbnubpnd, npnup  hbpdGunhy
thwyynwd Gu nbpinut Ywihwpphsubpny, nwbu 1 ud |nyuph wugdwt owunhlulwu
tpywpniggniu U 3 d) dwyw): <wjdwu dwdwuwly nwpwgndu hpwlwuwgyby £ 0.5°C/p
wpwantejwdp Temperature Programme Controller SPX 876 uwppny: 2tipdwuwnhbwup
pwywpwp  swihnd  pwpdpwgdwu  nbwpnd  wbnh L nwbund  uwhwnwyngh
Ynudnpdwghnu wugnd (nGuwwnnipughw): LEpdwunmhbwup b Yuwudwu wpdbpubpp
hwidwt Ywd nbuwwnipwghwh pupwgpnd nnipu Gu pbpdnud hwdwwngsh
dnupwinnphu LabVIEW épwapwjpt dhowydwjpnd: “tpwtg hpdwu dpw Ywnnigdb) |
hw(dwu Ynpp' nEuwnnipugdwu wunpbwup (1-9) Ywfudwdnipniup obipdwumnptwuhg.

1-9= Al — Anat (9)
Adenat - Anat

npinbn A-Uu uwhwnwyngh Yuwunwu £ owndju; obpdwunpbwundd, A..-p' Uwwnpy
uwhwwlynigh Ywunwu k, Ag,...-n' nbtwwnnipugywsd uwhwnwynighup:

Cwdwu jwd nbuwwnnipughwih Ynpp punipwgpynud £ Gpyne ywpwdbunptpny'
hwdwu obipdwuwnhtwuny, npp npnadnud £ npwtu hwdwt Yhwnh dhoht 9bipdwuwnptw,
nph nbwpnud nGuwwnnipugywsé dhdwynd gunuynd £ uyhwmwynigh 50%-p, djnup
hwidwu dhowlwjph jwjunieyniut k, npp npnaydnud £ hwjdwu Yenphtu tnwpwd onpwthnnp
Ynnpnhuwwnwjpht wnwugputiph htwn hwwndwu Yhwnbpnd: Huwnnipughwih wpngbup
nwpabh £ HGuwwngpwghwu  hpwlwuwgylp £ UV-VIS  Unicam  SP-8-100
uwtlunpndninndbinph oqunipjwdp U nGuwwnipwghwih Ynpbipp Ywnnigyty Gu (9)
pwuwdlh hwdwdwu:

YGbuwpwuwywu hGunwgnnnenuubpnd Ywplinp nbin nwph $ininpbugbunwhu
uybyunpnuynwhwu, npt odnwds £ pwydwlwupu JGS qquyniunyeyudp L
huwpwynpnieiniu £ wnwihu nwnwWuwuppb) Yauuwdwypndniyniyubph Yunnigwodpu ni
$niuyghwubipp: dininpbugbiunwipu dbennh hhdpnd puywsd £ wwnndh Ywd dniynyh
Ynndhg [nyuph Gwnwqwjenup, bGpp wu  gqwudnd £ gpgnwés  Jhbwynud:
Lbbuwpwuwywt hwdwlwpgbip odinywé tu pninptiugtiughwih hwnynyejwdp, pwuh
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np YGuuwdwypndnGynyubpnud wnyw Gu shwgbigwd Yuwwbp wwpniwiwynn fudpbp:
b|ninpbugbughwih  hpdpnud  pulwdé £ hGnlyw)  dbluwuhqdp.  wwnndubpnd,
dniGynyubpnud b wybih pwpn dhwgnyeyniuutipnid EilGywnpnuutipp Ywpnn Gu gyt dhp
pwuh sgpgnjwd U gpgnwd Lubipgbwnhy Jhbwlyubpnud, npnughg jnipwpwugnipn
punpnaynid £ twb  wwwnwiunnuywu b wyununwywt  Gupwdwlwpnwyubpny:
Uwhuwnwynigubpnud - pininpiugbiughwih  hwnynigjudp G odindwd  inphwyunndwp,
phpnghup U $bupjwwuhup, unybhuwpenubpnd’  wgnuwhu  hhdpbpp:  “w
wwjdwuwynpywd £ n EGYwpnuubpnd, npnup niubu wquunnejuu  hwdGdwnwpwp
wybih vG& wunhbwu, pwuh np shwgbgwd Yuwwbipny dhwgnipiniutbpnud Litunpnuwhu
wdwh  funngniut wybh dGd E wwndubph dhonlyubpht ninnuhwjwg
hwppenLenuubpnud:

dbipp upqwéd tpunypep ytipwptpynud Ep uhugibn-upugtivn wugdwup: <uwpwynp
E bwl uhugtinm-inphytnnwhu wugnd, nph dwdwuwy wbnh § niubunwd hGnbywp.
EjGywnpnutubphg deyp gpgndwu dwdwlwly wugund £ wyblh pwpép Eubipgbunpy
dwlywpnwyubphg Ywd npw bGupwdwwpnwyubphg dGyh Jpw, L dhwdwdwuwy,
thnfunid £ hp uwhup ninnneyniup, nwwnh hwynudnd £ dhowtyyu  dGnwluyniu
(nphutinwht) Yhéwlynud:

Quwjwsd Yuwudwu b $ininpbiugbunmwihu uytyunpubpp hpbughg ubpywjwgunid Gu
hwjtjwhut wpunwwwwybpubp, vwluwiut Ywt twb fwlwu wnwppbpnyenututp: Cwwn
hwéwfu YGuuwdwypndnGynyubph Ywudwu uwbupubpp ugqidws Gu dh pwup
whytphg, npnup hwdwwwwwujuwund Gu Jdh pwup EGYwnpnuwhu  wugnwdubiph,
dhusntin $ninptiugiughwih uwyblyunpp hhduwwunw Yuwqddwsd E |hund d6Yy yhyhg: Uju
Gpunypp Ywpnn b ywwnybipwgnd nw Ujneh ubippht Junnigjwéph dwupt, pwup np
wjnwhuh wnwuduwhwwynieyniup wwjdwuwdnpywsd £ ndjw) dwypndnitynih ubpphu
Ywnnigwdpny, wy ns pb dhowdwiph hbwn thnfuwgnbignyejudp: Undnpwpwp, tipb
unyeh Ywnnigwdpnud qquih thnthnfuniejniuutp sbu Yuwwpynd Ywd, bpb Gpynt
ujniebiph thnfuwqgnbignyeyniup punypwagpynd £ dnundn|Gynywihu difuwuphgdny, www
Ygpwugdh Pninpbugbughwih dbYy dwpupdnud: Gpb  $ininpbugbughwih  uwblyunpnw

pwgh hhduwlywt  whyhg hwpnbwpbpdh  pugnighs why, www nw Yupnn |
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wwjdwuwynpwd [hubp Ywd Ywnnigwdph thnthnfunigjudp, Ywd fuwnunippnubpph
wnywjniejwdp, Jwd dwutuwynp nbiwpnd, tipp wnweowunwd tu nhdtpubp U EpupdGpubp:

2.6. Upnyniupubiph ypdwlwagpwywu dowynwdp

Unwgywd nyjwiubphg jnipwpwtygnip dtdnyenit ubpywywgund £ 6 thnpébipp
hwupwhwodwlwu dhoht' dhoht pwnwynwwihtu ufuwny, npp hwadynd £ hbnbyw
pwuwauny'

A=Mzm (10)
npinbn A-U unwgywd dednipjwu wnwyb] hwjwuwywu wpdbpu E; M-p' Jdhohu
hwupwhwJwlwu wpdtipp; m-p' dhoht pwnwyniuwht ufuwip;

m=-2_, (1)

Jn
npinbin s-U unwunwnpun 2Gnndu k, n-p' swihndubph phyp: Pnpdwpwpwywu ufuwp
pninn swihnwubiph dwdwuwy sh gbpwquiugb) 5%-p:
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Sntfu 3. Upryntupubip b npwug putwpynd
3.1. ORC EUU wgnbigniejniup wnubitnubph wpjwu npn2 pwnwnphsutph ypw
3.1.1. oR< EUU wgnbgntejwu ubkippn wnubwnubph wpjwu wwqdwih dwytplnigwihu
|lwnpqwdniejwu thnihnfuniejwu nunwduwuhpniejniuubipp

SGhunwywl wnwoptpwghtu gniqwhbn  EGlwnpwdwquhuwlwu  dwnwgw)pVwU
huwmbuuhyniejniup dGdwund £ Juwywd wphbunmwlywu dwnwqujpdwt wnpnipubph
pUwpwuwyh dtdwgdwu hbtwn [144,145]: Unwuduwhwwniy tpwuwynyeniu tu &binp
pbpnw dwjpwhtin pwpép hwéwfuniyejwdp EGYunpwdwquhuwywu wihputipp (ORL EUU),
pwuh np dwdwuwlwyhg uwppwynpndubpp, win pyYnwd twl Yaugwnwihu nbuuhywu
dwnwqwjenw U hwwnlwwbu wn Jdhowlwpnw [146,147]: <wjnuph L, np gwon
huwnbtuuhyniejwdp ORL EU wihpubipt wgnnd Gu pninp YGunwuh opqwuhquubph Ypuw,
pun  npnud YGUuwpwuwlwu  optiynubph  Jpw  dbpohutbiphu  wgnbignieiniup
wwjdwuwynpywd sk obipdwihtu  EpGYwnubpny  [144,147]: ORL  EU  wihpubpp
wqnbgniejwup  Gupwpyynd  Gu  gwiulwgws Jwlywpnwynwd  gunuynn  YEunwup
opqwuhquubipp, pun  npnud Ubpgnpénueniup . Ywpujwd o Gwnwqujpdw
hwéwfunigyntuthg L YGunwup hwdwlwpgh nGuwlghwtu Ywpnn £ wnwpwplnyp
ninnywoénieiniu nwubiuwy [141]:

EU wippubiph wgnbignieniup Ytunwuh opqwuhqdubph Jpw nhunwpyynw k
huswbu oph hwdwp nbgnuwtuwiht  hwéwlunyejwu  nbwpnd, wjuwybu £ ny
ntiqnuwtuwjht hwéwfunyeniuttph nbwpnu [138,139]:

Unjwu Jhéwlyp b ytpghupu $hahlwphdhwlwt hwnlniyegniiutinp wiunnpnghy
dGd upwuwynyeyniu nubu: Upjwu Ywplnp dhghlwphdhwywu hwnynyeniuutp Gu
hwunhuwund wpwu funnyentup, wpwu dwoénghynientup, wpwu nbwyghwt, npw
niuwynieniup Gupwnyyt| hGulnwnwpd nEdnpdwghwjh wpwmwphtu nidbph wqnbgnyejwu
ubippn [148]: Upjwu hnubijhnygjwt swihp b nbninghwlwu hwnynyegyniuutiph hhduwywu
gnigwuhop hwunhuwund £ npw dwdnighynigyniup [149]: Upjwt  dwdnighyniejniuu
wdpnnonyht Ywjudwd £ wwqdwih dwénighynieiniuhg, htdwwnnyphun  gnighshg,

Enhepnghwubiph wgpbqughwihg W ntdnpdwghwihg [150]: Unjwu $hghywphdhwlwu
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hwwnynyeniuubpp didwdwuwdp Ywfudwsd Gu wugqdwih hwwnynyeniuubphg: Snyg &
wpdwsd, np wpwtu  wwqiwu by hwunhuwund £ oopqwuhgqdp  dhéwyh dwuhu
hupnpdwghwih wnpnip: Un hupnpdwghwt htwpwynp £ pwgwhwjnbp ny dhwju
YGuuwphdhwlwu hwwnynientuubph npnadwu dwuwwwnphny, wy| bwlb YEuuwpwuwlwu
htinnwyutiph $hahhwphdhwlw punywagnhgutinh thnihnfuniejwdp:

£hnniyubpp dhghlywphdhwywu hwwnYniejniuubiph nuntduwuhpdw
dbdniejniuutphg dGyp hwunpuwund £ dwybpunyewiht  jwpwdniejwu  gnpdwlygh
npnanwip: Lnpdw| wwjdwuubipnwd gpbipb wdpnne wpintwwnwp hwdwywnpgnd wnyw
wpwu  wdhuwp  hnup:  Upwtu  wywqdwh  dwybpuniyewiht  wpywdnyeniup
wwjdwuwynpywsd Lt wpunwphu b ubipphu oGpunbph dniGynyubph thnfuwqnbgnyejwu
nidny W ninnwé £ wpuinwphtu 2Gpuinhg ubippht 2tipwn:

Lbwnwgnunytp £ ORL wihpubiph ubipgnpdnieniup wwqdwih dwybpunipwihu
jwpwontjwu  gnpdwygh Jpw 20, 40, 60, 80 U 100 pnwbtubph pupwgpnd
(6wnwgwjeywd in vitro): LY. 5-nd pbpwéd Gu wnwppbp  hwbwfunyeniuutipnyg
dwnwqwjpwsd wwqdwih o, wpdtiputipp: Puswtiu Gpunud | uly.5-hg 41.8, 42.2, 50.3 b
51.8 9<g hwbwfunipiniuubpny  dwnwqwjpdwu nbtwpnuio, dedwund | uwnnighgh

hwdbdwun:

Uwybpunipwipuu  jwpwonjwu  gnpdwlgh  dtdnyeyuu  thnthnfuniejniup
Ywhuwé E uwl ubpgnpényejwt wnlinnnieiniupg: Pnpdbiph pupwgpnid twnwgw)|pywu
wmunnniejwu  JGéwgdwup gnigpuewg h hwn £ qwihu twb Ywjudwodniyeiniu EU
wihputiph hwéwfunyejniuhg: 41.8 4<g hwwfunigjwdp dwnwqujpywd wiwqdwih o, -h
wpdtipp  unnighsh hwdbdwwn  wybh d6d £, pwu 42.29<4g hwbwfunygjudp
twnwaguwptihu: Wuwhuny, 41.8 9<g hwbwjunyyudp 20 pnwbt  wnlbinnnyegjudp
Swnwqwjpywd wpwu wwqdwih o, unnighsh hwdbdwwn dGdwunud £ 17.46%, 40 pnwb
dwnwagwjpdwu nbwpnw 18.12%, 60 pnwt dwnwquw)penudhg htwnn 17.68%, 80 pnwb
dwnwqguw)penwihg htiinn 18.98%, hul 100 pnwb dwnwquw)enuihg htinn 18.98%: 20 pnwb
nbinnnipjudp 42.2 <g hwéwfunipjudp wnwu wwqdwjh dwnwquwjpdwu nbwpnu o,
dadwunud £ 17.8%, 40 pnwbt dwnwquwjpnwihg htwnn 17.2%, 60 pnwt wnlnnnieiniuhg
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htitnn 15.78%, 80 pnwt wnlnnniejntuhg htitnn 16.95% W 100 pnwb nlinnnientuhg htinn
16.95%: 50.3 L 51.8 9<g hwbwfunyenuutpny Gwnwqwjpwhwnbhu, npnup
hwdwpynd Gu nbgnuwuuwihtu 9ph hwdwp, bu nhndnd £ o, -h thnthnfunieyniu: 20
pnwyt  wnbnnnpjudp  50.3 9<g hwlwfunyjwdp  Swnwqwjpwhwnpbhu uwnnighsh
hwdtdwwn o, -u dedwunud £ 10.3%-ny, 40 pnwbhg htwnn wép Yuqdnd £ 17.9%, 60
nnwt dwnwquwjenuwhg htwnn o, -U unnighsh hwdbdwn dEdwund £ 14.9%, 80 pnwt -
Gwnwgquwjenwihg htwnn - 15.9% L 100 pnwb Gwnwquwenwhg htwnn' 2.5%: 51.8 G<g
hwowfunipjwdp  Swnwqwjpwhwpdwu nbwpnu o, -h wpdtipp ulund £ ujwqby
wulwu:

=y
m41.8 Qg
7422929
®50.3 Q2g
®51.8 Qg

60 n 80 n 100 p

LY. 5. Unubwubph wpwt wywqdwh dwybpunpwiht  jwpdwdniejwu  gnpdwygh
dadnieiniutiph Ywhugwénieiniup EU - wihpubiph hwéwlunyeniuhg b Swnwgw)pdwu
nlnnniejniuhg:
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Awnwquwjedwlu wnunnnipjuwt  dGdwgdwup gniquhbin o, dbEdneywU  thnthnfuniejwl
wpdtipp JGdwund E, npp htwpwydnp £ wywpdwuwdnpdwés £ EU wihpubpph
wqgnbgnipjwdp wjwqdwih uyhwnwynigubph Yypw, npnup nGuwwnnipugynd Gu, husu g
ptipnud | 6, dGdwgdwup:

huswbu Gpunwd £ ORL EU wihpp ubpgnpénud £ o, dbédniygjut ypw: Muwqdwih
wudhowlwt Swnwquwjenip pbpnd £ o, dbGdnipjwu wnwyb) dGd wéh uwnnighsh
hwdbtdww: Muwqgdwjh dwnwgwjpdwu nbwpnud dwnwquwjedwl tubpghwt wugund k
wudhowwbu YGuuwpwuwlwu hbnniy:  Gwihwugnn  dwnwquwyedwl  Lubipghwih
Ylwunwip pwgwupnw £ wju thwuwnp, np in vitro ywyjdwuubpnud  dwlybplnipwihu
lwpywontjwu gnpdwlygh thnihnfunyejuu wunpbwup J6sd L:

Wuwhuny, unwgwsd ndjuiubpp hhdp Gu wnwjhhu Gupwnpbin, np OPL EU
wipputipny  Gwnwquwyenwp  ubpgnpdénd  F wnubwnubph wpwtu  wwqdwh
$hghywphdhwlywu hwwinyniginiuutph dpw W pbpnd £ dwybpunyewiht jwpywéniejwu
gnhpdwlygh dbdwgdwup:  Udpnnowlwu  opqwuphquph  wwjdwutbpnud  wwqdwjh
dwybpunipwiht  jwpjwoényeuu  gnpdwygh wpdtiph  thnthnfunyeyniup Jywynud k&
hndbnunwgh fuwpwpdwt dwuptu, nwwh Ywpbh £ Gupwnpb, np wdpnnowlwu
opqwuhqup dwnwgwjpwhwpdwu ntwpnd Ywpbh £ uywub] hndGnunwgh npnawyh

fuwpwnNL:

3.1.2. oRPL EUU wqnbgnipjwt ubppn wnubunubph wpjwu Ephppnghunutipp

dwbnlnyewih fhgph futnnuejw U kibunnwlhutanhl wnunbughuwih
thnthnfunyentuubiph nwunwdbwuhpnigynuttpp

Opqwuhqunud  Unipwihnfuwuwynigjwt  dby  quwdnp nbpp  ywwunmlwunw £
wpwup'  hwwnlwwbu  Ephppnghnubpht,  npnup hwugund  Bu prywdhup
hjnujwépubiphu [151]: (pywdlh hwndtp nbnwihnfunyejwu $niulyghwtu huwpwynp &
dhwju - wpjwt hnwnd npwug wpwg L wlfunspunnuin swpddwu  2unphhy, npu
hpwlwuwunw £ pohoutiph dpdjwughg L wpuwu wunputiphg Jwudwu junphpy:

Cuswnwlwu  dniuyghwynd  wpwu W Eppepnghnubph dniuyghwt Ywpudwd §
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Enhenpnghnubph pwnwupubph $hahlwlwl hwnlynieniuubiphg: Snyg £ wpdws, np
ORL LU wihpubpp ubpgnpdnud tu  opuhnuybpwlywugunnuywtu wnunbughwih L
prYywdoluh  wbnwihnfudwu  $nwyghwih  Ypw [152,153]:  Upwu  nbninghwywu
hwwnieniuubpnd npnghs nbp nuh Epphepnghwnubph pwnwuubph |hgpp [149,1541:
Ephepnghwntbiph dwybiplingeht pupwgnn punypubinh U pegh thgph dtdniejwl dwuht
punniuwd £ nuwbl  EEYunpwlwu  nuonnd  pooh  owpddwt - wipwgnipjudp!’
EiGUunpwdnpbuinpy swpdnwwynieiniu (EDT) [155]: EDC hwunpuwund k| pwnwuph
wnjwt wwqdwjh $hahywphdhwlwt hwinlynyeyniubiph - htunbigpui gnighy, Ytipghuu
Swnwjnd £ twb wppntbwwnwp hwdwlwpgh W opquuhqup punhwunip ypbwyh gnighs:

ESC  thnppwgnwip htwpwynp £ wywpdwuwynpdwsd |huph  Eppepnghwnubph
wgpbqughwind,  Jdhypnopowtwnnipjuu  Jwwpwpwgdwdp UL dGpohu  hwoyny
hjnwujwépubiph  hhwopuhwjh  qupgwgdwdp [152]:  Ybunwuhubph opqwuhgunw
wwhwwuynd £ wpwu Eppepnghnubph dwybpunigwihu  (hgph  Yujniungeyniup L
Ywpgwynpynwd £ npwtug  dnwuyghnuw] wlwnpynyeinup, uwlwju  wypngbiuubipp
hpwywuwgdwu dbjuwuhqdutipp nbnbu pwgwhwynywsd sku: Wn wnbuwuyniuhg GRL
EU wihpubtiph ubpgnpdnigjwt hGunnwgnunnyeniuttipp dwnwquwjeywd Yunwuhubiph ypw
npwbu gnpdnu, npp hpwhpnd £ uppbu W opquuhqup wwwwujuwt nbwlyghwu win
gnhpdnup uywwndwdp 2wwn Ywplnp £ Wu $nuh dpw wpnhwywu £ nunund uwl ORPL
EU  wjhputph ubpgnpdnyejuu  nwnwuwuhpnigjntup wpjwt  Ephppnghunutiphp
ElGywnpwyhttinhly wnnbughwih gpw:

Snyg £ vipywd, np OPL EU wihpubipp pbipnd GU wpjwu wwpptip wwpwdbwupbph
thnthnfunipjwu: Ybpohubtipu wgnnw Gu bwb wjwgdwjh dwybpunipwiht jwpjwdényejwu,
Enpepnghwnubinh - pwnwuputiph  EiGywpwyhtutinply  wnwnbughwih, - Eppepnghnttiph
nhdwgyniunpjut b wy wwpwdbwpbph dpw [156]: Ephepnghnubiph - punwgeh
Ywpunp  wwpwdbunp £ hwunhuwund  upw dwybpunyewihtu  |hgpp,  npp
hwywuwpwgnniginiu £ unbindnud pooh pwnwuph pwnunpwdwubph U 2powlw
dhowdwiph  pwnwnpwdwubph dJdholt [157]: Uwybpunypwihu  |hgpp unbinddnud |
dnubnihwhnutiph plubnwipt - qifuplubiph,  glhynwpnnbhutiph (gluwynpuiwtu

62



uhwwreedh  Ywnppopuhjwht  fudpbiph) L wdhtwpeeniitiph - duwgnpnutiph - dhengny
htswbu bwb qhynihwhnubinh dhongny:

dbpnhhyw) - uniebiph - dhongny - pwnwuph  dwytipinyep  |hgpwynpynud £
pwgwuwlwu:  Upwu  Eppppnghinutph pwnwupend  wwpnwwlynn  uhwjwihu
glhynwpnnbhutbpp unbindnwd Gu pwgwuwlwu dJwybtipbnipwihtu |hgp (60%), wju
wwwhnynul £ pohoubiph dhdjuwughg Jwunwp' pwgwnbiny ginfuwgnbgnieniup dhdjwug
htwn' Jwutwynpwwbiu Eppepnghwnubph dhwényndp, npu nip J66 YEuuwpwuwywu
Upwuwynipyniu [126,158]: Lwuh np uhwwihtu gihynwpninbhuubpp Yuplnp nbp Gu
fuwnnw  Ephepnghw-Ephepnghin thnfuwgnbigniejwtu  dnnnyywghwnid, huswbu twb
tunnpbihndh hGwn  hnfuwgnbgnyguu  dby [159,160], www Ywpbh £ wunb, np
Eppepnghwnttiph - dwybpunuyewiht jhgpp Yupbnp nbp £ fuwnnu Ephepnghunttinh
wgpbqugdwu (Jdhwynpdwt) b nbqugpbqugdwt (wnmwpwuowwndwu) hwpgnd [126]:
Enpepnghwntibph dwytipbiuh pwgwuwlwt |hgph funnigiwt ujwgnup fuipnn, £ pbint
duwynp nwppbiph Ywiunyph wubwjniunygjwu [161] W npwtiu hGnbwup nw hp hbpphu
YpbGph wpywu niuyghwih fuwfundw:

Lhwnwgnndb| £ 41.8, 42.2, 50.3 9<g L 51.8 9<g hwbwfuniypjudp ORL EUU
wqgnbigniiniup wpjwu Ephppnghnutph dwybpunypwihu |hgph funnyejuu Yypw: LY.6-
nd ubpyuwjwgwsd Gu wnubiwmubph wpwu Ephppnghwnutph  dwybpunypwihu  |hgph
fuinniyejwu  wndbpubph  thnihnfunyenwutpp Ywiunypep 41.8 9<g hwbwfuniejwdp
dwnwqwjpwhwpbint  nGwpnd:  bhuswbu Gpund £ ul. 6-hg, jnipwpwtynip
dwnwquw)enwhg hbtwunn Ephppnghntbph dwybpunyewiht |hgph funniejwu wnpdbpp
ujwgnud £ uwnnighsh hwdbdwwn:  Jdbpohuu  fununid £ wyu dwuht, np Yuwfunyph
dwnwguwjenwip thnfunw £ Ywfunyend wyn dGdnuyeniup: <wply £ ugbi, np wwppbip
wmbnnniejniuutipny Swnwquwyenwiubphg htunn dwybpuniyewihtu |hgph funniejwu (o)
wuwmhbwup wwppbp £ dwnwgwjpdwt inbunnnyejuu wéh htin Ywjunyenw o-h wpdtipp
ujwqnud E£: Gt 20p Ywiunyph twnwqwjpwhwpdwu nbwpnid o-h wpdtipp ujwqnud
13%-ny uwnnighsh hwdbdww, www 100n Gwnwqwjpwhwpnwhg hGwnn' 38%-ny:
Unutimubph  wpjwt  Eppepnghwntbph Ywhunyph 422 9<g  hwbwluniyejudp

twnwquwjpwhwpnup YEuuwpwuwlywu hwdwlywpgh dGé wwuwnwufuwu £ hpwhpnod
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wpwwpht  phghlwlywu  wgnbgnigjwup (LY. 7): Wu nbwpnud Lu o-h wpdbipp
dwnwagwjpdwu nlnnniejwu wbh htn ujwqgnud £ 37%-hg 20p dwnwqwjpwhwpnwihg
htwnn dhusl 46.5%' 100p nunnniejwdp dwnwqwjpwhwnpnuwhg hbwn:

3 7 o(x103)yAi2
25"
9
L3 7 mU
™ 41.8 &g
1 o
0,5 A
0
20 60 n 80 n 100 n

LY. 6. 41.8 9<g hwbwfuniejudp EU wihputpny dwnwquwjpwhwpywd Ephppnghwnutiph
dwybipunipwihu hgph funniejwu thnithnfunyeniup:

3 - G(x103)g/u?

25 -
2
1,5
" 42.2 QZg
0,5 -
0
20n 80 n

100 n

[
1

LY. 7. 42.2 §<g hwbwlunyejwdp EU wihputpny dwnwqujpwhwpywd Ephppnghwnubph

dwybpunypwyhu |hgph fuinnigjut thnithnfunieyniup:
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2,5

1,5

0,5

G(x103) /L2

mU
™ 50.3 &g
20p 40n 60 n 80 n 100 n

LY. 8. 50.3 9<g hwbwfunigjudp EU wihputipn wnwqwjpwhwnywsd tphppnghwnutiph
dwybipunipwihu hgph funniejwu thnthnfunyeniup:

25

1,5

0,5

o(x103)q/u?

mU
™ 51.8 GZg
20n 40n 60 n 80 n 100 n

LY. 9. 51.8 §<g hwéwfuniejudp EU wihpubpny dwnwquwjpwhwpywd Ephppnghwnutipp
dwybpunyewhu |hgph funnigjwt thnthnfunieyniup:
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Lbwwppphp £, np 50.3 L 51.8 9<g hwbwfunyeniuubpny wnubinubph  wpjwu
Ephpepnghwnttph Ywlunyph  Swnwqwjpdwu  nbwpnd nhungnd £ dhlunyu
ophuwswthniypinwup. o-h wpdtipp Swnwquwjpdwu nbnnniejwl wéh htwn ujwagnud E: Ujn
Ywfunypeh 50.3 4<g hwowluniejwdp dwnwqwjpwhwpdwl dwdwuwly dwybplniewhu
lhgph funnyjwt dGdnyejwt thnthnfunieyniuutipp Yuqunw Gu 44%-hg dhusl 53% (uy. 8):
51.8 4<g hwbwfunpjwdp Jwhunypp twnwqwjpwhwpbint nbwpnwd o-h  wnpdbph
thnthnfunyeyntup Yuqdnd £ 53%-hg dhusl 60% (uy. 9):

Ywpbh £ Gupwnpt, np 50.3 L 51.8 9<g hwbwluniejwdp dwnwqwjpwhwnbnt
nbwpnw wwqdwind opp Yunnigwdph thnthnfunyeyniuutiph htimbwupny wypnwnnuubph
Ynugbiunmpwghwu wénwd k£, husp Ywpnn E thnfubp wpjwt pnidbpwght hwnyniejniuubpp
L Ypyuwyp ElEYumpwlwu 26pnh hwuwnnieiniup: YGunwuhubph wpjwu Ephepnghwnubiph
dwybpunipwiht |hgph funnyejwu uwqgnudp, Gpp Ywiunypp twnwquwjpwhwnpyb) £ 41.8
b 42.2 9<g hwbwluniyeiniuutipny thnpdh nn9 pupwgpnd Jwpnn £ wwjdwuwynpywsd
lhut]  Sdwnwqwjedwl  wqgnbgnyejudp  wpwtu  wwqdwih L uwyhwnwyngutiph
pwnwuprutph Yypw:

(Gwnwuputph uyhwnwynigubph Yunnigwdph thnihnfunyeiniup Ywpnn E thnjub
pwnwuputpnd  dniGYnyubph  thwpbpwynpdwtu  funnyentup, npp pbpnd |
Enprenpnghwnttinh $hahlwphdhwlwt hwwnyniegniiutiph fuwfundwup: Upjwt' wjwqdwh
uyhwnwynguiht Ywqdh thnihinfungegniup hp - htippht uipgnpdnu £ Epprepnghwnttiph
pwnwurutph Yypw: 51.8 4<g hwbwfunigjudp OPL wihpubpny Swnwqw)pywd wpjwu
Enhepnghinubtiph pwnwuutph wpunwpht |hgph funnyejwu wpdtipp dGdwunwd £ 40p
dwnwqgwjenwhg hbtwn, wjunthtinle  dnnbund  uwnnighsh - winpdtiphu, hul 80n
twnwquwjpnwihg htnn wju dGdwunwd k' o dbEdnypjuwu Udwlwwnhy nwwnwundubipp
Ywpnn Gu Jywitip opgqwuphquph wju nbtwyghwih dwuptu, npu ninnywé £ wpunwphu
bhghywlywu nwonh wgnbligniegjwu stgnpwgdwup, npu  hpwlywuwgynwd £ wpjwt
wwquwjh - dhongny, dwutwynpwwbiu - wpwt - wwqdwih - opwiht - punwnphsh
Ywyniuwgdwu hwwnynygjwdp: [162] wofuwnwupnd wnwownpywd dnnbijh hwdwdéw)u
Ephepnghwinutiph pwnwuph Ywjntunyeyniup dedwund | pwnwuph wpwnwphtu hwwndwsh

pwgwuwlywu [hgph ujwqdwup gngpupwg: [163] wfuwwnwuph  hwdwdwu
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Ephepnghwntph pwnwuputph  Ywjnwinuejniup ujwgnw £ pwnwuph  Ubkpphu
hwwndwédnud |hgph dtdwgdwup gnigpupwg: (Fwnwuphtu punpny £ wpunwhwjnywd
EiGUunpwunphyghw: Spwuudtdppwlwjhu wnwbughwubiph mwppbpnyejwu
dadwgdwup gnigpupwg pwnwupep ubtndynd £, npp ptpnd £ hhnpndnp gnunpubpp
pwpwlwgdwup, hust k| hp hbGpphtu pbpnd £ poowjht  pwnwuph niiwynyejwu
dadwgdwup [164]: $nthnfuynud £ Yplyuwyh EGunpwlwi obpnp jwjunyegniup b ujwqgnid
b Ellinpwyhtbnhly wninbughwih pugwpawly wipdtipp: Bjalunpwyhtbunhly wyninbughwih
wbéu  ninGlygynwd £ pooh dwybtipunyph dwybpbuph JdEdwgdwdp:  Ephppnghunp
dwybpunyeh dJwybtptup dEdwgdwdp wwjdwuwynpywd pwnuueh Yuwnnigwdph
thnthnfunigniup pbipnud | pwnwupeh pwiwugbhnyejuu dGdwgdwup W hGdnihwnhyp
Uywuwndwdp Ephppnghinp Yuynwinyejwu ujwqdwup b hGdnihgh wpwqugdwup: Ubp
Ynndhg unmwgywd wyjwubpp Jyuwynd Gu wjy Jdwuhu, np ORL EU  whpubipp
ubipgnpdnipniup opquuhqiph Ypw hwugbgund £ wnubinmh wpwu Ephepnghwnubph
pwnwuph wpuwpht |hgph funniejwt thnthnfunipjwt:  Ephepnghnubph wpunwpht
lhgpp  hwunhuwund  E Ywplunp  gnpdnt  Ephppnghwnutph wgpbiqugdwu L
nbquaptqugdwu gnpdnuwd: Eppepnghwnubph wgptiqugnuip ywjdwuwynpjws £ o
dadniejwu  ujwqdwdp, npu hp hbGpeht pGpnd £ ELU dGdwgdwup [126]: [153]
w2fuwwnwupnd  hwunwwynd £, np ELU-p dGdwund £ ORL EU  wihpubipny
twnwqwjpdwu nbwpnuwi: [165] woluwwnmwupnwd gnyg Lt wpws, np 60 9<Lg
hwowfunigjwdp EU  wihputpny 30 pnwb Swnwqwjpwhwpnwip pGpnd £ ELU
dGdwgdwup btpynt wuqwd, npp JbGpwagpynud £ Epppepnghwnutiph wgpbiqugdwu
wuwnhbwuh dEdwgdwun:

Wuwhuny, OPL EU wihpubipny dwnwqwjpwhwpdwtu nbwpnwd wnubwnubph
wnwu wnwppbp punypwagpphsutip Gupwpyynwd Gu  thnithnfunyeywu wyn pYnd twl
Enhepnghunttiph hwnynieyniuutipp: 41.8, 42.2, 50.3 L 51.8 9<g hwéwfunieiniutpny
OR< EU wpppubpny pwqdwyph dwnwqwjpwhwpdwu hGunbwupny thnfuynd  E
Eppepnghwnutph  dwybpunyewihtu  |hgpp: 41.8 L 422 9<g hwbwfuniygjudp EU
Gpwpwwnle  ubipgnpénuyeyniup  pbipnd £ Eppepnghwnubph dwybplnyewihu  |hgph

fuinniejwu ujwqdwup unnighsh hwdbdwwn: Fhuwplynn thnthnfuneniuubpp Yugniu
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U, skt bupwnplynuw opquuhqdh Ynndhg hpwgnpdynn wwowmwwuhs Ywpguynpynn
dbjuwuhquubph gnydwup:

2nh ntigqnuwluwjhu hwéwfuniejwdp EU  wpppubpny  Gpywpwwnle
twnwquwjpwhwpdwdp hpwhpwsd Ephppnghwnubph dwybplnyewihtu |hgph funniejwt
wndtiph thnihnfunigniup pwqdwynndwuh £ Eppppnghwnttinh dwybpunyewht (hgph
funniwu  thnipnfunyEywt wunpéwup  huwpwynp £ wwjdwuwynpywd  |hup
wwownwwuhs dGluwuhqdutiph gnpdwnpdwdp, npu ninnwd £ wpunwphtu $hghluyw
gnpénuny hpwhpdwd thnthnfunigjuu  thnfuhwwnnigdwup, gtpohtuu  hpwagnpdynd  k
wjwquwjh Juyniuwgdwt dhongnd, nph opwjhu pwnwnphsp  hwunhuwund £ EU
wihpubiph wnwouwjht phpuwifu:

LGunwagnuyb) £ twb wnubwnubph wpjwu Ephepnghnubph EiGYunpwyhubunpy
wnwnbughwih Yypw 41.8, 42.2, 50.3 L 51.8 9<&g EGYwnpwdwqupuwlywu wihpubph
wgnbignijniup: LY.10-nwd ptipwd Gu wmwppbp wlnnniejniuutipny
twnwquwjpwhwpywd L uwnnwghs wnubwnubpp wnjwu Ephepnghwnubiph
ElGYwnpwypubinpy wynwnbughwih pwgwpdwly wpdbtpubpp: huswbu tpunwd £ pbpdwd
uywnhg, &-wynnbiughwih pwgwpdwly wnpdbipp thnppwunid £ unnighsh hwdbdwun, hugp
hwdwwwwwufuwunyejwu dbe £ quuynd Eppepnghwnubph dwybplnygwihu  (hgph
fuinniejwu wpdbpubiph hbwn: 41.8 9<g hwowfuniejwdp Ywfunyep 20p dtwnwqw)pbhu
E-wnuinbughwih pwgwpdwly wnpdbpp unnighsh hwdbdwun thnppwunwd | 23.24%-ny, 40n
twnwguwjpwhwpdwlu nbwpnwd' 13.4%, 60p dwnwqwjpwhwpdwu nbwpnid' 2.04%, 80n
twnwqwjpwhwpdwu nbwpnud® 11.93%, hul 100p Gwnwgujpwhwpdwlu nbwpnud
pwgwpéwl  wpdbpp  ujwqgnud  F 44.6%-nd: 422 9<g hwbwfunypjwdp
dwnwagwjpwhwpbint nbGwypnwd htunlyw| wwunybpu £ nhunygnwd. 20p dwnwqujpwhwpbint
nbwpnud &-wynunbiughwih wpdbpp unnighsh hwdbdwwn thnppwund £ 16.38%-ny, 40p
Gwnwaquwjpwhwnbint nbwpmd® 1.16%-nY, 60p dwnwqwjpwhwpdwu nbwpnd' 32.32%-
ny, 80p nbwpn' 11.9%-nd U 100p Swnwqwjpwhwpdwu nbwpnwd wpnbu ujwgnd k
39%-ny: 50.3 Q&g hwbwpunypejudp SGwnwqwjpwhwpbint nGwpnid  wwwnybpu
wjuwhuhut £ 20p wnlbnnnjudp dwnwqwjpwhwpbint nbwpnud  EGYunpwyhubnpy

wnwbughwih pwgwpdwly wpdtipp uwnnighsh hwdbdwwn ujwgnud £ 10.95%-ny, 40
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pnwbh nbwpnu 2.4%-nd, 60 pnwyb Gwnwquwjpwhwpnwihg htwnn' 36.4%-ny, 80 pnwhb
Gwnwquwjpwhwpnihg htunn' 56.6%-ny U 100 pnwb Gwnwquwjpwhwpnwihg htbnn' 6.5%-
ny: 51.8 9<g hwbwfuwnipjwdp 20 pnwb wnbnnnyentuhg htivnn pwgwpdwly wndtipp
ujwqnud £ 27.6%-ny, 40 pnwbh nbwpnut 12.2%-ny, 60 pnwtih nbwpnd' 2.04%-ny, 80
pnwbh nbwpnid 2.9%-nd L 100 pnwbh nbwpnd' 12.2%-ny:
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LY. 10. Unubwubph wpuwu Eppepnghnubph vwppbp  nbnnnyegyniubpng nu

hwowlunyeniuubpny dwnwqwjpwhwpwsd Ywlunyenu &-wnwnbughwih pwgwpdwy
wndtipubipp:
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Wupuptu Ywpblh wub), np pninp Updwd  hwdwlunyeniuubpny  dwnwqwjpwhwnbnt
nbwpnud &-wnubughwih pwgwpdwy wpdtipp ujwqgnd Lt E-wnunbughwih wpdtipp
npnaynw £ Eppepnghwnutiph dwybpunipwiht |hgph dténiejwdp: dwnwqwjpwhwpdwu
nbwpnwd wyn wpdtiph thnthnfunigynup yywynwd £ pwnwuplbph  hwwnynyeyniuubph
thnthnfuniygjwdp,  dwutwynpwwbiu  pwnwuputph  uwyhwwynigw-hwhnwht  thnip
hwwnnieniuubph thnihnfunyeyudp: Uju wgnbignieniup Ywpnn £ |hub] Ywd pohoubiph
pwnwuputph Jpw LGYwpwdwquhuwlwu  wihpubph  wgnbgnyejwu  wudhowlwu
htinlwup, Ywd dhounpnwynpwd wqgnbgnipjuu hbnbwup' Jdwutwynpwwbu, 9ph
hwwnipniubph thnthnfuniejwu, npnup hwugbigund Gu opquwuwlwu dniaynyubpp L
npwtu  hbGwmbwup  poowpwnuwurlbph  $hghlwphdpwlwu  hwwnynyeinuutipp
thnthnfuntejnitutiph:

3.1.3. oRC EUU wqnbgnipiniup wnubinubph wpjwu Ephepnghintbph nhdwgynwunyejwu
Ynw

Ephepnghuntubiph qwwn $hahlwphdhwywt hwinyngniuutp Ywiudws Gu nputg
yhbwlhg, npp punipwgpynd £ wwpptip gnpdntutiph - (bhahwlwu,  phdhwlwi)
quwuwlwp  wgnbgnipjuwt tjwundwdp  npwug  Ywynwinggyudp:  wyjnuh E, onp
Epnhepnghintph Ywynwingeynitup npnpynid £ npwug  wwphpny.  Gphunwuwpn,
nuypnininhg  unp  nnipu GYws  Eppppnghwnubpt odndwé tu wdbuwdbs
nhdwgyniunyjwdp Juwuwlwp gnpdénuh wqnbigniejwu tfwwndwdp U, punhwlwnwyp,
otip Ephppnghwnutipp gwdp nhdwgynwunieginiu nwbu [166]: Npwbiu swihwuhg, npp
npngnd - £ Ephepnghunubph nhdwgyninygyniup, - Ywpbih £ Yhpwnti - htdnihgh
nunnnyeniup htidnhinhyh waqnbgniejwu wwl: <Gdnhgh wbinnnieyniup wiudwsd E ng
dhwju pwnwupeh hwwnynieiniuutiphg, wjl htdnjhnhyh Ynugbiunpwghwihg (phdphwlwu
gnpénuubp) L wgnbgnypwu  hunbuupdnieiniuhg  (Shghlwlwu  gnpdnuubin):
Epphepnghwnubph Yunnigwdpwihu  hwwnynyeyniuutiph dwupwdwut  ybipindnipjwt
hwdwp Ywpnn £ Yppwndty prduht Ephepngpwdubph dbennp [167]: (deduyhu

Enhrepngpwdu hudpnpdwghw b wiwihu Eppepnuh dwuhu: Eppepnup Eppepnghunttph wju
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dwuwu £, npp ginuynwd £ wpjwt opowtiwnnypjuu dbe: (deywihu Eppppngpwdh dbpnnh
Engeyniup Yuwywunwd £ hGdnhwpy Ungeh wgnbgnigjut wwydwutGpnuwd
nnntilinpwlwinphdbnphly - Gnwuwyny - Ephepnghuntbph - pwjpwjdwt  pupwgph
nwnwuwuhpnyjuu dbe: <bdnjhgh wpngbund Ephepnghwnubph pungpynwit hpbuhg
ubpyuwywgund £ dniuyghw dwdwuwyhg E=f(t), npnbin E-u hGdnjhgh Gupwpywd
Enhenpnghwubiph pwuwlu £ (%), wyuhupt Ephepnghwnttiph htidnihgh wuwnhtwup, t-U
dwdwuwyp: Eppepnghwnubph pwnwuputnh hwwyniejnituubpp npnaynwd Gu ny dhwju
npwug  nhdwgyniuneudp  hGdnhwhyh  wgnbgnyeyuwu  ufwwndwdp,  wjl
dwybpunypwihu [hgph dténiejwdp: <wdwnpynw k, np Ephppnghnutph dwybplnyewhu
lhgpn qifuwdnp nbp nh npwig wgpbiqughwih U ntiqugpbiqughwih dby [168]:
Ephepnghunutiph - peywiht - Ephepngpwdutiph - Ybpindniggniup - Yuwnwpdlp £ puwn
hbinlyw|  gnigwupgubph®  hbdnjhgh  wunnnyeywu,  Eppepngpwdph qugqweh
wmbinwnpniejwu b htdnihgh tupwplyywsd Eppppnghnutph wnwybjwagnyu ryh:
Munuuwuhpyp £ 422 UL 51.8 9<g hwbwfunienwuubpny ©PL  EUU
wqgnbignieiniup wnubinubph wpwu Eppppnghnubph nhdwgynwunyejwu ypw pryw)hu
htidnjhgh tnwuwyny: LY. 11-nud pbpdwd Gu 42.2 9<g hwbwfuniyejwdp EU wihpubpny
wwppbp wnunnnipjwdp dwnwqwjpwhwpywd wnubwnubph Ephppnghwnutiph ereYywhu
Ephepngpwdutpp: Ppdwd uwphg Gpunwd £, np unnighs udniph Eppppngpwdp Ywniu
E W wpunwgnnud £ nhuwdhy hwwuwpwyonnieniup hbGwnwgnunynn  hwdwlwpgnid:
Lhwnhg tplnd £ uinmighg fudph Ephepnghunttinh Yutunyeh Ephepngpwdhg htdnihgp
ufuyty £ 0.5-1.5 pnwb dhowlwypnud, hGdnhgh wunnnieginiup Ywqdb £ 7 pnwb, huy
Ephepngpwdh quguwpep gunuynud £ 2 pnwb dhowlwpnud: 42.2 §<g hwbwfuniejwdp EU
wihpubpny 20 p wmunnnigjwdp dwnwqwjpwhwpdwu nbwpnd nhnynwd £ wnubunubiph
wpwu  Eppepnghinubph  htidnihgh  wbnnnuygywt Ypbwunnd (5.5 pnwb) uwnnighsh
hwdtdwuw, husp huwpwydnp £ wwjdwuwynpwd £ pwpdpwluwynu Ephppnghuinutiph
pwnwuputph Ywjntunyejwu tjwqdwdp: 42.2 9<g hwwfunygjwdp EU wihputpny 40 p
wmunnnigjwdp  dwnwgwjpwhwpdwu  nbwpnd nhndnd £ wnubwnubph  wpjwu
Eppepnghwinttiph  htdnjhgh  wbnnnpjwt  dGdwgnd (7 pnwb), husp huwpwynp §

wwjdwuwynpywd Lt pwpdpwlwintt Eppppnghnutiph pwnwuplbph  Yuwjniunyejw
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dadwgdwdp, husp Ywpnn £ Jywitp wyu dwupt, np wju thnthnfunyeniuubpp  hugh
htunlwupny htdnhgh wbnnnyeinup Ypdwnnyt) Ep 20p dwnwqujpwhwpdwu dwdwuwy
yGpwywuquyt) Gu: dbGpnhhgjw) wdjwpbpp Jyuwynd Gu wyu dwuhu, np wpunwphtu
dhahlwlwu gnpdnup wqnnud £ Ephepnghntbph unniegyuw pw: Wu wpryniupp
hwldwwwwwufuwund £ gpuywt nduiubphu [156]: Uuhpwdbown £ uwl gk, np 42.2
d<g hwbwhnigjwdp EU wihpubpng 20 p b 40p nbnnnigjwdp dwnwaqw)pwhwndwu
nbwpnwd  gwoépwlwiniu b Jdhohu  Yuwyniunygjwdp  Ephppnghwnubph  dnn bww
thnthnfunyeyniuubp  s6u nhungnd, hush dwuptu Jywynd £ séwnwgqujpwhwpjws b
twnwquwjpwhwpywd udnyutiph htdnihqubph uyuybint dwdwuwywjhu dhowlwypp (0.5-
1.5n) L dbpghubiphu prywihu Ephepngpwdubph ququreutinp (htidnihgh Gupwnlyws
Ephepnghwttph phdp) dnn Gu 20 p dwnwqwjpwhwpdwlt nbwpnd (23%), 40p
twnwquwjpwhwpdwu nbwpnd (27%) uwnnighsh qugquphu (25%): Unwyb] dbd pyny
Ephepnghwintbiph htidnihg (42%) W hGdnihgh wnbnnniuegjwtu Ypdwwnnd (4.5 p) nhndnud |
42.2 9<g hwbwunypjudp EU wihputpnd 60 p wnbnnnypgjudp twnwquwjpwhwpdwl
nbwpnwd, hugp huwpwynp £ ywind £ Ephppnghnutiph wwppbp  fudpbiph (dhoht
Ywynwuniejwdp b pwpdpwlwinu Eppppnghuinutiph) nhdwgynwinejwu wuydwu dwupu
[55,184]: 42.2 9<&g  hwbéwpunpjudp EU  wppubpny 80p  wlbnnnypjudp
dwnwqwjpwhwpdwu  nbwpnd  Ephppngpwdh  wbnwowpdp nbwh w9  uwnwghsh
hwdbtdww, wdbuwt  hwjwuwywunyjwdp, Jywnd £ dhoht  Yuwynwuniejwdp
Ephepnghinutiph pwnwurutph nhdwgyniunyejuwu thnthnfunigjuwu (JEdwgdwt) dwuhu:
42.2 9<g hwbwfunypjwdp EU whputipny 100p nlbnnnigjuwdp Swnwqujpwhwpdwl
ntwpntd pRYywihu Eppepngpwdh Jpw Gpund | 2 wnwybjugnyu Yenbp' (2...2.5n), npp
huwpwynp k dwuwnlwgnyg k wund pwnwuph Ywnnigywdpwjhu
wnwuduwhwwynyenwuubpny  wwpptpdnn  Eppepnghwinubiph Gpynt  fudpbipp
wnywjnyejwu dwuht: LY. 12-nwd pbpdwd Gu 51.8 4<g hwbwfuniejwdp EU wihpubipny
wmwppbip  wunnnpjwdp  Swnwgqwjewhwpywsd wnubwnubph wpwu  Eppepnghwnubph
pRrYwihu  Eppepngpwdubpp:  PGpJwd  ulwphg bGpund £, np uwnnighs  Udnph
Eppepngpwdp Yuyniu £ b wpunwgnind £ nhuwdhy  hwjwuwpwyonnieiniup
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hGwmwgnunynn  hwdwlwpgnud:  Unnighs  tdnipgnid  Ephppnghwnutiph - htdnihgh
wmbnnniejniup Ywqdb £ 7n:
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LY. 1. 42.2 9<g hwbwpunpjwdp twnwqwjpwhwpywsd Ephepnghwnutiph htdnhgh

Ynpbipp:
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LY. 12. 51.8 G<g hwbwfunipjudp dwnwqwjpwhwpywd Ephppnghwnutiph  htidnihgh
Ynptipp:

73



51.8 9<g hwbwfunyejudp EU wihpubpnd 20p wnbnnnygjudp twnwqwjpwhwpdwl
ntiwpnd nhudnud b peywiht Ephpepngpwdh dwfu nwh dh thnpp pwpdpugnd b
htdnihgh wlnnnigjwu  Ypbwwnnid unnwghsh hwdbdwuin  (3p), husp fununwd |
Ephepnghwntph pwnwupubph  nhdwnpnyejwu  wuydwu  Jwupu:  51.8  GQ<g
hwéwfunypjwdp EU  wihpubpnd 20p wnlbnnngjudp twnwquwjpwhwpdwt nbwpnwd
nhunynw £ htdnjhgh Gupwpywsd Ephppnghwnutph wnwybjwgnyu wpdtph wé unnighsh
(25%) ujwwndwdp' (35.7%): dbpnhhgu| wwwnlbpu, wdbtwiu hwjwuwlwuniegjwdp,
wwws £ Swnwgwjewhwpdwt hGwnbwupny Epphppnghnubph pwnwupubph
pwthwugtihniyejwu dtdwgdwu hbwn: 51.8 G<{g hwéwfuniypjwdp EU wihputipny 40p
wnbnnniejwdp Swnwqwjprwhwpdwu nbwpnwd nhunynw £ preywiht Eppppngpwdh wy
nwh dh thnpp pwpdpwgnud unnighsh hwdbdwun U Gpynt quqweubph wnwewgnud (1n,
1.5p), wpu wwwybpp huwpwynp £ wywjpdwiwynpqws £ OPL EU  wihpubpny
twnwqwjpwhwpdwu htwmbwupny tphepnghwnubph pwnwuubpnd (qlhynywhpuntd)
wbinh niubgnn $hghlwphdhwlwu thnihnfunyeyniutbpny: 51.8 9<g hwowfuniejwdp EU
wihpubpny  60p  wlbnnnpjwdp  Swnwqwjpwhwpdwu  nbwpnd  nhnynd |
Ephepnghwintutiph htidnjhgh wnbinnnygjwu Yujntbwgnud (7n): 51.8 9<g hwbwfunipjwdp
EU  wjhpubpnd 60p wlnnnipjuwt  dwnwqwjpwhwpdwu nbwpnd  Ephppnghuinutipp
pwnwupnd huwpwynp £ wbnph G nwbund  JGpwlwugunnuywu  wpngbutbp
(uyhwwynwgutiph $hghlwphdhwlwiu wnwuduwhwwnynieiniuutinh), hush htilwwupny k|
dadwunud £ Ephppnghwnubph nhdwgyniunyeyniup b htidnihgh wnunnnyeniup ddwundd k:
51.8 9<g hwbwfunyjudp EU wihpubpny 80 p wnlnnnipjuwdp Swnwqujpwhwpdwu
nbwpnud nhunynd £ Epphppnghinubph  hunbuupy hbdnhg: <bdnhgh  Gupwpywsd
Ephepnghwinttph wnwybjwagnyt phyp hwuunw k£ 42.2%, dhusntin unnighsnid Ywqdb) £
25%: Cun npnd wju nbiwypnud nhnynwd £ twle htidnhgh ininnniejwu Ypdwnnd (3.5p),
Gpp unnghsnd wju Yugdnd £ 7p: Wu wdbup fjunund £ wju dwuptu, np 51.8 G<g
hwéwfuniypjwdp 80 p wnlnnnipjwdp wnwquwjpwhwpnwip htwpwynp £ hpwhpnw £
Ephepnghwinttiph pwnwupwihu uwyhunwynigubpnud Ynupnpdwghnu thnthnfunyenwuttp,
hush wpryniupnud dGdwund | pwnwuputin pwihwugtijhnyegniup b hunbuuhjwund k

Ephepnghwnutph  htdnjhgp: 51.8  9<g hwbéwlunyeyuwdp  EU  wihpubpny 100p
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wnbnnniejwdp dwnwqwjpwhwpdwu ntwpnd bu nhnynd £ Epphppnghwnubph htdnhgh
huwmbuuphynigjwu dbdwgnd: <bdnhgh Gupwpyywsd Ephepnghnubph wnwybjwagnyu
rhUp hwuunw £ 47.9%, dhusnbin unnighsnid Yuqdb) £ 25%: <wpy £ Ugb, np wju
nbwpnud Lu nhngnud £ htdnihgh nnbinnnigjwt Ypdwwnnwd (3p) tipp unnighsnid hbdnihgp
wlb| £ 7p: dbpnhhjw) ndjuiutipp, wdbuwju hwjwuwlwunygjwdp, juwwd Gu wju
thwuwnh htwn, np EU wnwqwjpwhwpdwu htimbwupny hpwhpywd thnthnfunyeyniuutpp
s6U JbGpwlywuquyby W Eppepnghwnubph pwnwupubph nhdwnpniejniup ujwqb) Gu:
Wuwhuny, hbGwnwgnunnigjwtu  wprynupubpp gnyg  wybghtu, np ybGpnhhoywy
hwéwfunigyniuubpny  EU  wjhptbpt wqnnud  Gu wnubwnubph  Ephppnghunutipp
pwnwuprutph nhdwgyniunypjuu Yypw: Uwutwynpwwbu, Ephepnghwnutiph
pwnwupubtph  nhdwgynnyejwt  thnthnfunygyniup - Yuwwywd £ Eppppnghnttiph
pwnwuputph (gihlnlwihpuh) uwhwnwynigubph phahhwphdhwlwt hwinlnygniittiph
thnthnfunygjwt hbwin: Cun npnud, wyu gnpdnup hwugbgunud £ dhohu Ywjniuniejwdp
Eppepnghwnubtph Yuwyniunygjwu ujwqdwup:  ORL EU wihpubpnd  hpwhpywd
thnthnfunyeyniuutipp Ywujwsd Gu ng Jhwju EU Swnwqujpwhwpdwu hwéwfuniyeniuhg,
wj| Uwl Swnwgwjpwhwpdwl  wlnnnejntthg:  51.8  9<g hwbwfunipjwdp
dwnwgwpwhwpdwu nbwpnd  htdnhgh  dwdwtwly  Ewlwu  thnthnfunyeynitubpp
wwjdwuwynpywd Gu upwuny, np wju hwdwfunyeniup opp hwdwp ntignuwuuwjhu k,
nwwnh EUD wgnbignieniup nidtinwunud £: Wuwhuny, ORL EUU wqgnnud £ wnubunubiph
wpjwu Eppepnghwnubph Ywjnwingejwu Ypw, pun npnd, wju gnpdnup hwugbigunud k
dhohtu wwphph Eppepnghwnubph Ywynwinejwu ujwuqdwup: Uju thwunp yugnd £ wju
dwuhtu, np Shghywlywt punyeh htdnhinphyh wanbgnyeniut nidtnugunwd £ phdhwlwu
punyph htdnhwnpyp' rrYh ubipgnnpdénype)niup: Uwluwyu Bpyuwpuwunle
twnwgwjpwhwpnwp  hpwhpnd £ Jbpwlwugunnuywu  wpngbuubp,  huyp
wywmhywgund £ Epphepnuntiqp W Gippurnwuwpn, wybih Ywyntu Eppepnghwnubpp uyund
Gu hwlywagnb| $hghywlwu gnpdnupu:
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3.1.4. oPL EUU wqgnbignypiniup wnubwnubph wpjwu Ephepnghwnutiph Ywiunyeh
fuinnijwu Ypw

Nwnwuwuppdtp £ 50.3 9<g hwbéwpunypjudp ORL EUU  wqgnbgnipniup
wnubwnubiph wpjwt tppepnghnubph Ywjunyeh fjunnugjwtu ypw: Snyg £ wpdb), np
dwnwaguw)enip hwugbigunw £ Ywfunypeh owwmhljwywu funniejwu ujwqdwup: LY. 13-
nd  pbpJwd Gu unnghs U Gwnwqwjpwhwpwd Ywfunypubph  owwunphlwywl
fuinnieyniuutiph wpdtiputipp, npuntnhg Gpunud £, np Ywfunypeh dwnwqwjpwhwpnidp
hwugbgunud £ owwnplwlwu fuwnnpjwt hwjwuwnh ujwqdwup W thnihnjunyejuu
dadnyeyniup - Ywpudwsé L Gwnwqwjpdwu  wnlbnnnyeiniuhg,  pun npnd wgn
Ywfudwonieynwuu niuh hwdbdwwnwlwu punyp. huspwt JGd £ dwnwgqwjpwhwpdwu
wmunnnieyniup, wjupwu dtGd £ hGwwgnnynn  wwpwdbnph  obinnudp  unnighs
wndbtpubphg: “Tw tpwuwynw k, np Gpluwpwwnlb dwnwqwjpwhwpndp wybih bwlwu
thnthnfunigyniup £ hpwhpnud: Lwuh np A=670ud wihph Gplwpnigjwu nbwpnwd
Ephepnghwnutph Ywfunypnwd  nyup  gpnudp yuwygnd £ wdpnnowywt,  syuwuywd
Ephpepnghwnttph dwutwpwduh  dwupu  [169], www dJuwgwd pninp Jdhwudwu
wwydwuubph nbwpnd (funnenit, Ynugbunpwghw b wyt), owynmhljwywu funnyejut
ujwgnuip yywynud £ wyt dwuhu, np wnbnh £ nubunwd Ephppnghunutph bunbgnud L
wwhwwujwd wdpnnowlwu Ephppnghwnutiph dwutwpwdhup ujwgnuw k: Glubing wju
hwugqwdwuphg, np owywmhlwlwt funniygjut swihnwt hpwgnpdyt| £ 670 ud nbwpnu,
Ywptih £ Gupwnpt|, np ORP< EUU-U dh gnpdnu Lk, npp wpwqugunwd E Eppepnghwnubph
Uuwntignudp: Ujnw Ynndhg, nw Ywpnn £ Yuwwywsd |hub| wju pwuh hbwn, np nbinp E
niuGunwd Ephppnghnutiph wgpbgwghw: Wu thwuwnp hwdwdwjubgynd £ gpwlwu
wnyjwiutiph htinn [153,170]: [171] woluwwnwupnd hwunmwwnywsd £, np wpunwhwjndwd
htdnihgh  qupqugnuip  Ywwdws E - Ephepnghwnubnh pwpdp wgpbiqughwh - htw:
Ywfunypeh dwnwqwjpwhwpndp hwugbigunw £ Ephppnghunutiph dwybpunyew)ht (hgph
fuinnieywu ujwqgdwup, husp hp hGpeht bwywunnwd £ Eppppnghinttiph dninbgdwup L

wqpbiqughwhu:
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LY. 14-nd pbpJwd £ Eppppnghinutiph Ywfunyph funnyguu Ywfuwdnieiniup
Ywfunyph Ynugtiummpwghwihg 20°C gtipdwuwnhwunwd: huswbu Gpund £ uy. 14-hg,

uinnighs Ywfunypnid Ephepnghwnubph funngeniup wénud £ Ynugbunpwghwih wéhu
gnigwhtin: Awnwqujpwhwpywd Yuwfunypnw, punhwlwnwyp, Ynugbunpwghwih
ujwqdwt htwn funnejniup dedwunwd E: Unyuwhuh ophtuwswthnieiniu nhunynwd £ uwl
30°C gbipdwuwnhbwunid, uwywju wyu nbwpnd Jhuunyu Ynugbiunpwghwubiph nbiwpnud
Ywfunypeh funnyeinuu wybih thnpp £, phusp Jywynd £ obipdwuwnpéwuh pwpdpwgdwu
wpryntupnd Eppepnghwinutiph wfunyph dwywih dGdwgdwu dwuht (uy. 15):

0,8 9 A, owur. .
0,7
0,6
0,5 4
0,4 mU
m 50,3 ®Zg
0,3 4
0,2 4
0’1 _ L
0
15n 30 n 60 n 90 n 120 p

LY. 13. Unubwubph wpwt Ephppnghnutph unnighy b dwnwqwjpwhwpywsd
Ywfunypubiph oywnhlwlwu funnyeniuttph wpdtpubipp (A=670 ud):

Lwjwinup k, np Swnwqwjpwhwnpndp hwugbigunud £ oph Yunnigwdph fuwfundwup [15],
djnw Ynndhg wtinh £ nwbtund Eppepnghinubph wgptiqughw [153,170]: Ybpp updwdhg
htwinlund E, np Swnwqwjpwhwpnwhg htnn Ywjunyenwd Eppppnghinttph dh dwup
htidnhqynw £ uwd wnwowgunud £ wgptquwnubp W Ywfunyph punhwunip funnieniup
udwgnud :
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1,0048
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Juyht Ynughtnpughw, 1/ud”3

LY. 14. Eppepnghnutiph Ywiunyph funnyejut Juiujwdnyeniup Ynugbunmpwghwihg
20°C gtipdwunhbwuntd:

1,00215

1,0021

——U
-m-50,3 92g

1,00185

1,0018
5 10 15 20 25 30
frJuyht Ynugknpughw, 1/ud”3

LY. 15. Eppppnghwnutiph Ywfunyph funnigjuu Ywiujwdnyentup Ynugbunpwghwihg
30°C gbpdwuwnhbwunid:
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Utd owwpywywtu funnygudp  Ywjunypubpnwd  Ywd  Ephppnghwnubph  dbé
ynugbuwmpwghwubiph  nbwpnd  Swnwqwjpwhwpnuhg  hGunn  wgpbqughwih
hwywuwywunigyniut wybh Jd6d £, hGnbwpwp, tunnyejuu ujugnudu wybih d6é E:
Udtlh  qwn  dbp Unndhg  gnyg Etp o wpdb,  npo Ephepnghnubph Yutunyeh
dwnwqwjpwhwpnp  hwugbgund £ fGywnpwypubinply  wnunbughwih  wpdbph
ujwqdwup, husp hp hbpphu, wgnnud £ Eppppnghnttph bunbgdwt wpwgniegjwt ypw
[164]: Eltyunpwyhutinhy wynunbughwih dtdnyeniup npnaynud | pohoubiph pwnwupubph
dwybpunypwihtu |hgph dbdnigjudp U Ewlwu wgnbignyeniu £ pnnund  dhopoowihu
thnfuwgnbigniejniuubiph Yypw, hwlwagnnud £ dgnnnigjwu nidtphu, husu k| hp hbppehu,
Yuwpnn £ wjwuwnti Ephepnghintiph wgntiquighuwghu:

Wuwhuny, oSwnwqwjpwhwpnp hwugbigunid £ upwu, np  Ywfunypeh
owywhlywlwu funnyeniup qquihnptu ujwgnd E, husp, pun Enypyut, Yuwwd L
Ephepnghwnttph dh dwuph wgpbqughwih W dbnpdwtu hbw: 2wihynn owyunhlulwu
funnyeniup - Jyuwynud - £ dwnwqwjpwhwpdwu  ufuwndwdp wnwdbp  Juyniu
Ephepnghwinttiph pwuwyh dwupt: Uwlwit Geb unnighs Ywiunyend Ephppnghunutiph
Ynugbiunmpwghwih wéh hbwn nhunynd £ unngjut hwdwwwwnwufjuwtu  wé, www
twnwqwjpwhwpwd  Ywfunypnw, punhwlwnwyp, funngeniup  uwugnd L
Owwnphywywu funnigjuu  dwnwqwjpwhwpdwdp  hpwhpywd  thnthnfunejniup  ninhn
Ywfudwonieywu dbe £ guuynd Yuwfunyph fuwnnyeniuhg, huspwu JdGéd fuunnieiniup,
wjupwt thnpp £ dwnwqwjpwhwpywd Ywfunyph owywnhlwlwi funniygjwu wndtipp:
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3.2. ORPL EUU wqgnbtgniejntup wipnwdhup dniynih Yynubnpdwghnu thnthnfunieyniuubiph

Ynw
3.2.1. oRL EUU wgnbignyentup wipnudhup [nwdnyph $intnptiugtiughwih ypw

Uwblyunph MU wppnyend gpbet pninp  uyhunwynigubpu niubu  ubidhwywu
$ninptiugbiughw: b|ninpbugbunwhu wdhtwperYw)hu duwgnpnubipu Gu
dGuhjwwupup, ehpnghup L wppwwndpwup: Uwlwju uyhwnwyngutbipnid wju Gpbip
wdhtwpenwbph  Jhwdwdwlwljw  wwpniwwynyeyuu  nbwpnid  $innptiugbiughwih
uytiywnpp hhduwlywunwd Yuwydwsd £ npphywndwuh htin: Wuwbu, dwpnnt 2pénywihu
wipnwhuh hwdwp, npp wywpniuwynd £ dhwju dGYy nphyunndwu b 18 phpngh,
phpnghuutiph  ubpnpnuip  $ninptiugbughwih  uwybyupnud  d6d sk [133]: Uwpnnt
ohtniywihtu - wpnwpund - nbnwywpwsd  dhwy wphywnndwup 214 nhppnd  JGd
qquynwunyeintu nwh  wnbnwiht  2powwwinh  tYwndwdp  nt Ywunwufuwuwwnne  k
$ntnptiugbiughwjh hwdwp, nwnh wju yhpwndnwd £ Ynubnpdwghnt thnthnfunignituubph
hwjinuwptpdwu hwdwp [hquunubph htn juwdwt b nGuwwnnipughwih nbwpbpnud
ounphhy $|ntnpGugbunwhu uwblyunpubph [134,172-174]:

Upnudhup  nwdnyputipp  dwnwquwjpwhwpyt; Gu, nphg hbGunn gpwugyt) Gu
twnwqwjpwhwpywd nt sdwnwqwjpwhwpwd  udnubph  $nnpbugbughwih
uwblunpubpp: LY. 16-nud ppdwd Gu 30p pupwgpnd Swnwqwjprwhwpywd wipnwihup
$intnpbiugbiughwih uwbtiyunpubpp: PGpdwd ulwphg Gpunw £, np $ininpbugbiughwih
wdbuwdtd  punbuupynggniup nhwdmd £ 41.8 G<g hwéwfunipjwdp
twnwqgwjpwhwpbtint  nbwpnud:  Ewywu  tPGYwnm £ npndnd  twle 51.8  9<Lg
hwowfunigjwdp  dwnwqwjpwhwpbint  nbwpnw, huy 48 G9G<Lg hwdwfunejwdp
twnwagwjpwhwptijhu  $|ninptiugtiughwih  huwnbuupynyeiniup  unnighsh hwdbdwn
ujwgnud £ b ujuwih uwhdwuutipnd sh nmwpptipynw uinnighs udnphg: Unj. 1-nwd pbipdwé
Gu $ninpbugbughwih wnwybjugnyu huwnbuuhynyeiniuutph wnpdbpubpp, gpgndwu L
wnwybjwgnyu wnwpdwu wihph GpYwnpnieniuubpp: huswbu gnyg Gu wnwihu wny. 1-h
wdjwiubipp,  wjpnwWhuh | nwényRubph  pninptiugbiughwt wwypdwuwynpywsd L

wmphwwndwuwiht duwgnpnh gpgndwdp, pwuh np gpgndwu b wnwpdwl wihpubiph
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Gpywpnieniuuiph dholt wwppbpnyeyniup  hubnpdwghw £ wwihu phpnghup  Yuwd
wmphwwndwuh dwuhu:
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LY. 16. Upnuwihuh [ndnypubph $ininptugbughwih uwblupubpp: 1. Uwnnighs udniph
uytywnpp, 2, 3 L 4. Upnwhuph mdnypubph  uwbtwunpubpp, Gpp npwup
twnwgwjpwhwpyty Gu 4.8, 48.0 L 51.8 9<g hwbwunyenwutipny
hwdwwwwnwufuwuwpwp 30p pupwgpntd:
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huswbu gnyg £ wnpwd wotu. [175]-nd, Gt AA=15 Ud (npwnbin AA-U Jwpuhdwy
$ninptiugbughwih b gpgndwtu wihph Gpywpnieniuubph dhol wtnwppbipniginiuu k),
www  uyhwnwlyngh  $ininpbugbughwih - uwblupp - wwjdwuwynpdwsd £ phpnghth
$ininpbugbughwyny, bt AA=60 ud' wphwwuindwuh $yninptiugbughwyny: PLpYwsd
wyjwiubphg Gpunw £ (wny. 1), np dbp nbwpnud AA>60 ud, husp Jywynd E, np
$ninptiugbiughwtt nbinh £ nwibund dwpnne 2hénilyuwiht wjpnwdhund wwpnwwyynn
dhwy wnphwywnndwuh hwoyght: Grb nphwyunndwuh $yninpbugbiughwih hunbuuhyniyejwu
dwpuhdnudp nhwndnd £ A=322 ud-hg dhusk A=335 ud dhowlwpnd, www
$ninptiugbiugnud £ inphwwindwup, npp quuygnud £ uyhinwynigh gnpnih bpunud: Geb
dwpuhdnwp gwuynd £ A=355 Ud opowlwjpnud, www wnphywnndwup guuynd k
hhnpndh dhowywjpnwd [176]: Cwdwdwju [176]-h b wrynwwwihu ndjwijubph Yunpbh £
Ggpwywgub), np 41.8 9<g hwbwfuniejwdp twnwqwjpwhwpdwl dwdwuwy wipnwihup
dnigynynwd wnbnh £ mubGund npnawyh Ynudbnpdwghnt  thnihnfuniejniu, pwuh np
wnwybjwgnyu $ininpbugbughwih wihph Gplwpnigyniup 2tinynud £ wytih Gplwpwihp
wppnype unnighsh hwdbdwwn' 348-hg 352 ud: Ujpnwhup dniGynynud wphwuindwut
wugunw £ wybtih hhnpndhp 2powywyp: Uyuhwyin £ twl, np bwunphy uyhunwynignd
wnphwywnndwut  wdpnnonpjwdp  dbynwwgywd sk opwihu dhowdwiphg (dwpuhdw
$nnptiugbiughwjh wihph Gplwpnyeynup 348 ud k):

Unynwwy 1. dninpbugbughwih hunbuuhynypyniuti nt dwpuhdniwdubiph nhppp
(Agpgnn=280 ud) 30 L 60p dwnwqwjpwhwpdwu nbwpnud

Lwbwlfuniejntl, Ay, UU l,., h.d. Ay, UU ly,, h.d.
q<Lg 30n 60n

0 348 351.7 348 429.15

41.8 352 464.02 354 484.4

48 350 337.2 349 435.99

51.8 348 394.7 348 524.54
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<bwnubind  unyt  wpwdwpwunigjwup, 48 U 51.8 9<g hwbwfunyeniutbpny
dwnwagwjpwhwpndutiph nbwypnwd Ynudbnpdwghnu thnhnfunieniuubp s6u nhunynid:
Udtu nbwpnd 41.8 L 51.8 9<g hwbwfunyeniutbpny dwnwquw)ebint nbwpnid
ininptiugbiughwih phuwnbuupynieyniup dedwund t: Glubind ybpp upywsdhg, Ywpbiph k
Ggpwywgub), np 41.8 9<g hwbwlunypjudp twnwquwjebint dwdwuwly wpnwihup
ynudbnpdwghwih  wjuwyhuph thnthnfunieyntt £ wnbinh nwbund, nph wpryntupnud
wmphwwndwup dwutwyhnpbt wnbnwowpdynd £ wybih hhnpndhp dhowywyp: Ujniu
Ynndhg, htwpwynp E, np nbwh wybh plbnwhtu opowwywin ny dtd sbndwu hbwn
daywntin wnbnh £ nwbund wipnuhup ElGYnpwywt |hgph funngeyuu ujwgnid, hush
wpryniupnid pninptiugbiughwih hunGuupynipniut wénw £: 51.8 4<g hwbwfuniejwdp
twnwqwjpdwu nbwpnuwd, npp  nbgnuwuuwhu £ oph  hwdwp, Ynudnpdwghnu
thnthnfunyeyntup ywydwuwynpywsd k& opwihtu dhowwjpny: <wyinuh &, np dhihdtwnpwhu
whpnyph EGYunpwdwqupuwlwt wihpubph wqnbgnyejwu ubppn oph Yunnigywodpu
wybh Ywpqwynpwsd £ nwnunwd [177], pun npnud, 9pw-wnwjhu nwdnypubph nbwpnw
wbnh £ nwbund hnuubph hhnpwunwht pwnwueh pwunnud, hush wpryniupnid 9pw-
wnwjhu |nwnypubph  9pwyhtu  pwnwnphsh  Ywunnigwdépp Lu  wugund £ wybih
Ywpgwynpywsd dJhbwyh: Uwypndniynyubiph  wniwjnygjutu  wwjdwuubpnd  9nipp
Ywnnigwdpwynpynd £ wyn dnGynyubiph dnunwuwpnud: Uu thwuwnp hwugbgund |
upwu, np onipp dwutiwyhnpbu dwpnud £ $ninptiugbiughwt, husny £ ywjdwuwynpywé
E pininpbugbiughwih  punbuupyniggwt gwoép wnpdtipp 41.8 G<g  hwbwlunypjwdp
dwnwqgwjpwhwpdwt  hwdbdwwn: 48 9<g hwwfunpjwdp Swnwqujrwhwpnu
wnwuduwyh thnthnfunyeynutip sh hpwhpnid:

LY. 17-nd  pbpdwé Gu  wpnuhup $ninpbiugbughwih  uwblwpubpp  60n
twnwqgwjpwhwpnwhg hbtwn:  buswybu  bpund £ UYy. 17-hg, $ninpbugbiughwih
huwnbtuuhyniejnitt wdkuwdbéu L 51.8 G<g hwwfunypjudp dwnwgqw)pdwu nbiwypnid:
Uwnnnighs U 48 9<g hwéwfuniejudp twnwqwjpwhwpywd udnpubph $ininpbugbiughwih
huwnbuuhyniejnitubpp ufuwih uwhdwutbpnd stu wwppbpgnid: LY. 17-nd W wny. 1-nwd
pEpdwd wndjuiubphg U [176] wotuwwmwuph hhdwu Ypw Yupbh £ Ggpuwywgubi, np 41.8

4<g hwwfunypjudp dwnwgwjprwhwpdwu nbwpnd wnbnh Gu nwbund Ynupnpdwghnu
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thnthnfunugyniutp,  husp hwugbgunud £ $ninpbiugbiughwih - hunGuuhyniyejuu
dadwgdwun:
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LY. 17. Ujpnwdhup [nwdnypubph $ininpbugbughwih uwtiyunputipp: 1. Unnighs udnph
uytiywpp, 2, 3 b 4. Upnuhuh nnyputiph uwybYwunpubpp, npnup dwnwquw)pwhwnyb
Gu 41.8, 48.0 U 51.8 9<g hwbwfunieniuutpny hwdwwywwnwufuwuwpwp 60n
pupwgpnLy:
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Udbbwju  hwwuwwuniygjwdp, 51.8 9<g hwbwunyejudp dwnwgwjpwhwpdwl
nbwpnwd  dniGynyubph  hphnpwwnwiht pwnwupnwd  wybh  wpunwhwynywd
thnthnfunyeyniuubp GU wnbinh nwbunw: Unp, wybh Yuwpqwynpwd Ynudnpdwghnu
ypéwyhu (huwpwynp k, dGdwund Lt $nnhugh wunptwup) wybwund £ uwl
wnphwwnndwh 2tnnudp nbwh wydbih hhnpndnp whpnye wipnwWhuh dniynynid, hugh
hwadht dwpupdw) $ininpliugbiighwih wipph Gplwpnugyniup tinynid £ wybih Yuptwihp
wmhpnype U $ninpbugbughwih hunbuuhynyeyniutt wbnud :

Wuwhuny, uwmwgwd wyjwubph hpdwt Ypw Yuwpbph £ Gupwnpb, np
$ninptiugbiughwjh dbennny Ywpbih £ gpwugb) thnthnfunyeyniuubpp, npnup inbnh Gu
ntuGunwd dwpnnt 2héntluwiht wipnwihund dwnwgwjpwhwpdwtu nbwpnd, gnyg § unpyb;
npwug  Ywpujwdnipniup  Swnwquwjpwhwpdwtu  hwéwflunyeniuhg: 48  9<g
hwéwfunigjwdp  dwnwqwjpwhwpbint  nbwpnd  Ewywt  thnithnfunyeyniutp  sGu
ghwugynid: 41.8 <g hwbdwhunyejuwdp dwnwqwjpwhwpbint nbwpnud nhunynd |
$intnpbiugbiughwyh  hunbuupdnipyuu wé, husp Yuwdwsd £ wpndhup  dniGyninid
Ynudnpdwghnu thnthnfunyeniuubinh htwn: 51.8 Qg hwéwfunyejwdp
dwnwqgwjpwhwpbint nbwpntd $ninptiugbiughwjh huunbtuuhyniejwu wép
wwjdwuwynpywd £ wipnwdhup  dniGynyph dnunnwluwgpnd - 9ph dnjynyubpp
ytpwnwuwynpdwdp, pun npnd, huspwtu  wybih Gplwp £ dwnwgwjpwhwpdwu
wnunnnieyniup, wjupwu dbs £ ininpbugtiughwih hunbuuhynieyniup:

Nwnwitwuhpyby £ twl vnwpptp hwéwfunyeniuutpnd 0F< EUW wgnbgnieniup
dwpnnt 2hénlywiht wipnwihup $ininpbugbughwih ypw dwnwquwyeniihg hnn npnawyh
dwdwuwyh pupwgpnud: Nunwuwuhpyb) £ wju wgnbignieiniup dwnwqw)enwihg 24, 484
LW 6 op htwn: LY. 18-nud ubpywjwgywséd bLu Sdwnwgwjpwhwpywsd wpnwihup
$ninpbugbiughwjh uwtlywnpubpp dwnwaquw)pnidhg htunn wmwppbip
dwlwuwywhwwndwdubp wug: d|ninpbiugbughwih uwblyunpubpp gpwugyb) Gu huswtu
wudhowlwunptt dwnwquwyjenwihg htunn, wjuwbu £ 24, 48 ¢ LW 6 op wug: huswbu
Gpunw £ uy. 18-hg, twnwqgwjpwhwpnwhg hbGnn  wjpnwdhuph  $ininptiugbiughwip

huwmbGuuhynieiniuu wénd £ unnighsh hwdbtdwwn: Ppwd uwphg twl Gpund £, np
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wju Epywnp wwhwywuynwd £ dhush 48 ¢ dwnwquwjpwhwpnwihg hGwnn:  Uwlw)u
dwnwqwjpwhwpnwhg 6 onp wug $ninptugbughwih hunbuupynieyniup ujwgnd L:
Uuhpwdbtignn £ Uk, np uwnghs udniph  pininptiugbiughwih  huinbGuuphynieyniup
gnpduwwuntd sh thnfuynwd 244, 48d U 6 op wug:
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LY. 18. Ujpnwhup [ndnypubph $ininpugbiughwih uwtyunpubpp: 1. Qbwnwqujpywsd
udnph uwbiywnpp, 2. 51.8 9<g hwbwfuniejwdp dwnwquwjrwhwpywd udnyh uwybtyunpp,
3. 51.8 4<g hwbwfunyejudp dwnwqwjpwhwnpjwd udnph uwbtlynpp dwnwqueniihg
htwnn 24d htwnn, 4. 51.8 G<{g hwbwlunyejwdp twnwqwjpwhwpywd udnh uwblupp
twnwquwjpnwihg htwnn 484 htiwn, 5. 51.8 G<g hwbwfuniejudp twnwqwjpwhwpywd
udniph uwytiywnpp dwnwgqwendhg 6 op wug:
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Unj. 2-nud  ubpYujwgywé btu gpgndwu b dwpupdw) $ninpbugbughwih  wihph
Gpywpniejniuubipp W $intnpbugbughwih dwpuhdw| huinGuuhynieniuubpp:

Urnynwwy 2. Uwpuhdw) $ininpbugtiughwih wihph Gplwpnieniutpp (*gq..,=280 ud) b
$nnptiugbiughwjh dwpuhdw| hunbuuhynyeyniutipp

Lwbwlunieiniu, 4<Lg Ay, UU ly,, h.d.
0 350 367.7

51.8 349 396.8

51.8; 24 dwd wug 349 417.6
51.8; 48 dwd wug 349 463.7
51.8; 6 op wg 350 399.6

Uipnwihund inphwunndwup guuygnd £ hhnpndhp wdhtwpepeniutph 2powwwnnd [14],
husnd bl wwjdwuwynpywd £ upw pninpbugbiunwiht hwnynieyniuutipp: Lwuh np
dwnwgwjpwhwpdwt  dwdwuwy (wry. 2) dwpupdw] Pninpbiugbiughwih  wihph
Gpywpniejniup  gpbpt  sh thnfudnd, www  Gupwnpynd £, np wyu  gnpdnup
wgnbgniejwdp twlwu Ynudbnpdwghnt thnthnfuniginibubpn nbinp s6u nwubunwd [132]:
Uwlwju pbipjwé wnnwwyhg tpunud £ uwl, np ininpbiugbiughwih hunbuuhynyeyniup
ddwunwd £ Swnwqwjpwhwpnuhg  htwn:  UdGbwju  hwjwuwywuniejwdp,
dwnwqwjpwhwpdwtu Lubpghwtu nbgnuwtuwjhtu dGuwuhqdny thnfuwugynw £ dhwy
wmphwwndwuht, husu k| hwugbgund £ $ininpbugbughwih hunbuuphyniejwu wéhu: 24
dwdw plpwgpnud  wpu  EPGYwnp  ndbnwund £, nwwnp $ninpbiugbughwih
hunbuuhyniejnitt wénwd k, husp owpnitwlyynd £ 48 dwdjw pupwgpnud: Udbuw)u
hwjwuwywunypjwdp,  dwnwqwjpwhwpdwtu  wpryntupnd  9oph Yunnigwdph
thnthnfuneniutpp dwpnd Gu gunphhy ntignuwtuwihu dGfuwuhqind wju Eubinghwjp
thnfuwugdwup  uwyhwnwynigh  dniGynypt:  Uwlwyt  wpnbt 6  op  wug
twnwqgwjpwhwpnwihg htunn dninptiugtiughwjh hunbiuuhynieiniup ujwgnud k:
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3.2.2. OR< EUU wgnbignieiniup wipnwihup oipdwlwniuntgjwu ypw

YGhuwpwuwywt hwdwlwpgbpnd in - vivo  wwjdwutbpnwd EU  wihpubiph
wgnbigniiniut nwunwduwuppbint hwdwp Yhpwnnid Gu dnnbjwjht hGunwgnunnieniuubn:
Wn bywwwyny in vitro ywjdwuubpnw hpwlwuwgdby £ dwpnnt 2hényuiht wipndhup
EU  wippubpny  Swnwqwjpwhwpjwd L sdwnwgqwjpwhwpjwsd  udnwubph
nGuwwnnipughwih nwnuuwuppnieyniuutp: UhhdGunpwihu wppnyeh EU wihpubipny
dwnwqgwjpwhwpdwt  wgnbgnejwt  wnwuduwhwwnynyeinwiubpp  pwgwhwjwnbint
hwdwp dtp Yynndhg puwnpyby £ opph nignuwtiuwipu 51.8 9<g b ny nignuwuuwhu 41.8 L
48 9<g hwbwluniejniubpp:

LY. 19 U-nud pbipdwd Gu dwpnnt 2hénlyuihtu wipnwihup séwnwqujpwhwpyws (1)
L 48 9<Lg, 51.8 G<g (2) L 41.8 F<g (3) hwbdwluniejniuubipny dwnwqwjpwhwnpywd
udnputiph nGuwwnnipughwih Ynpbpp (48 L 51.8 9<g hwbdwlunieyniuutiph nbwpnid
nGuwwnnipwghwih Ynpbpp gpbpt hwdpulunud Gu, wyn ywwnbwnny pbpdnid £ day Ynp):
Awnwquwjpwhwpwd wipndhuh  udnpubph  otipdwhpwhpywé  nGuwwnnipughwih
Ynptipp 2tinwé Gu wybh pwpép oipdwuwnmhbwuh Ynndp séwnwgqwjpwhwnpywsd udniph
hwdbdwuwn: <Gwmwppphp £ wyt thwuwnp, np 3 Ynpp, npp hwdwwwwnwufuwunid £ oph ny
ntigqnuwuuwjht  hwéwlunyejudp (41.8 9<g) twnwqgwjpwhwpywd uwhunwyniguihu
udnphu  2tinjwé L nbwh pwpdp  obpdwuwnmphbwuwhu  whpnyp:  Pwqdwpehy
hGunwagnunigjniuubp  gnyg Gu  wdb, np UU EU  wphpubpt  wgnnw  Gu
YGuuwhwdwlwpgbph  Jpw 9pph  dhounpnnigjudp, pwuh np  hGunwgnngnn - wyg
opjGywnutiph Ypw, dwutwynpwwbu Ll L VYulI-|hqwun Yndwtipuubph nbwpnid
gnyg t wpybi|, np wnwyb| d6d wgnbignipniu niubu 9ph nbgnuwuuwihu hwwfunyejwdp
UU EU wippubipp: Unwgywsd wndjwiutipt wjt hwuwnp hbnmbwup Gu, np 41.8 G<g
hwéwfunigjwdp  Swnwquwjpwhwpdwt nbwpnwd  uwhwnwynigpn  &dbnp £ pbpnuwd
jntpophuwy Ywnnigywop, npp wwppbpgnd £ uwfupwt dwnwgqwjpwhwpndp b 51.8
4<dg hwbwjunuldp Stwnwqwjepwhwpnwhg hbGwnn unyuwwnphw  uwyhunwynigh
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Ywnnigywdphg, nph 2unphhy ybpohuu Yuyniu £ dunwd nGUwwnnipugunn gnpdnup
Uywundwdp:
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LY. 19. U. dhghninghwywt ndnypnid séunwqujpwhwnpywsd (1) W 51.8 4Lg (2) nL 41.8
Q<g (3) hwbwpunyeniuutipn twnwqwjpwhwpywsd wipnwWhup nGuwwnnyppughwih
unpdwynpywd Ynptipp: P. dhghninghwlwu ndnyenwd sdwnwgwjpwhwpywsd (1) L 51.8
Qdg (2) nu 41.8 9<g (3) hwbwluniyenuutipny twnwqwjpwhwpywd wpnwihup

nGuwwnnipwghwh sunpdwynpywé Ynpbipp:
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Wu wnwuduwhwwynieginiup, wdbktwju hwjwuwywunigjudp, wywjdwuwynpywd
E wju hwuqwdwupny, np 41.8 9<g hwbwfuniypjudp UU wnhpnyph EU wihpubiph
ubpgnpéniypjwu htnmbwupny uwyhwnwynigp &bnp £ pbpnd wnwyb] YndwwYwn, fuhun
Ynudbnpdwghw: Udbtuwju hwjwuwlwunyejudp, udwtuwwhy thnthnfunyeinu nhunynd k
twl 51.8 9<g hwbwfunyejuu nbwpnd, uwywju yGpnhhgw Gpunyph npulinpdw
wuwmhbwuu wybh thnpp E:

Cwywnup t, np UU whpnyeh EU wihpubiph wanbgnygjwdp oph Yunniggwdpp
nwnunw £ wnwyb] Yuwpgwynpgwsd, npw hbn dbynbn opw-wnwiht ndnypubtinh
nbwpnud hp nGpu nwuph hnuubiph hhnpwwwihtu 2tpnh fjuwpwpndp, nph hGunbwupny
opw-wnwijht [nwnyputinh pwnwnphs Ywaqdnn oph Yunnigwdpp nwnunw § wnwyb
Ywpgwynpywsd:  Uwypndnitynyubph wnfuwjniejuu nbwpnd onipp nhppwynpynud
wjn dnaynyutiph vt Ywd dninwyuwjpnid, wyn Gplnyph 2unphhy YLl W FLIG-[hquiun
Yndytpuubtipp Yuyntuwunwd Gu: Uwwju, huswbu gnyg £ wnipdwé oph ng nbignuwtuw)hu
48 9<g hwbwfuniejwlt nbtwpnd Udwlwwnhw bGpunypubp opnwd L 9pw-wnwihu
[nwnyputipnd  s6u nhwwpyynd  (huswybu  Yulfd L VYuld-|hquun  Yndwtipuph
wnYwjnipjwu, wjuwbu | pwgwluwinypjwu nbiwpnid):

Jbpnhhojw| thwuwnbpp nhunwpybing b yepndtind’ dbup Gupwnpnu tup, np UU
wmhpnyph EU wihpubphg 41.8 9<g hwbéwfunieginiut niuh wnwuduwyh ubpgnpdnip)niu
YGuuwhwdwlwpgbph ypw 9ph nbignuwtuwiht hwbwfunieniuubiph htin dhwuht, pun
npnd wyn ng nEgnuwtuuwihu hwéwfuniejwu wqgnbgnieniut wnwyb] wpunwhwjnyws ,
pwu nbgnuwuuwjhtu hwéwfunyeyuwup: Wu thwuwnp, np uyhwnwyngh Yunnigwdpp
twywu thnihnfunyeyuu £ Gupwpyynd win UU wppnyph EU wihph wgnbgniejwdp
wpunwhwynynw £ npw Ynupnpdwghntu thnihnfuniyejudp pwpdp 9bpdwuwmhbwuutipp
ubipgnpédnipjwt wwjdwuubpnud:

huswbu Gpund £ 19P-hg, npnud pbipdwd Gu - wugdwu ng unpdwynpgwsd Ynpbipp,
wnwyb| U&& hhwbpppndhgd unwgyti £ sdwnwqujpwhwpywd uwyhunwynigh nbiwypnid,
wdbuwhnpp hhwbpppndwjhu E$GYn nhuwpyynid k 41.8 9<g hwbwfuniejwu nbiwypnid:

19F ulwphg Gpunw £ uwl, np 41.8 9<g hwbwfuniejwt nbwpnid uwhwnwynigh
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Ynudbnpdwghnu ybGpwlwnnignidubiph nbwpnwd uwyhunwynigh hhwbipppndhqdp YpYuwyp
thnpp £ séwnwqujewhwpywd U 51.8 G<g hwbwfunigjudp Swnwqujpwhwpywd
udnubph hwdbtdwun:

Cwyoyh  wnubnd  wiu  thwuwp, np uwhunwyngubph  (huswybu  uwl
unyhuwpepeniubph)  hhwbpppndwihu E$EYunp  ywpdwuwnpdwsd £ 4dhjwudwu
Ywnnigywdpny [178], Ywpbijh t Gupwnnb), np 41.8 9<g hwwfuniejwdp ubkipgnpdniejwu
nbwpnud uyhwnwynigp tupwpyynud £ wjuwyhup Ynubnpdwghnu ybpwihnfunudubiph, npp
htwmuwupny uwyhwnwynigu wdpnnonyhu sh wugunud Ydhywudwu Yunnigwdph, huswtiu
nw wbknh £ nubund  sdwnwqwjpwhwpqwd U 51.8 9<g hwbwlunyejudp
twnwagwjpwhwpywsé udnpubph dnun: <wjwuwpwp, 41.8 9<g hwwfunyewdp EU
wlhpubiph tubpghwu Ywuynwd £ wudhowwbiu uyhwmwynigwiht dnitynih Ynndhg, wju
nbwpnd, bpp 51.8 A<g hwdwlunpjudp UU wppnyph EU wihpubph Eubpghwu
Yiwuynud £ oph dhounpnnigjwdp: Wu nbwpnud bu uyhunwynigh Yuwnnigwdpp nwnunwd
E wydblh Ywyniu nbuwwnnipugunn gnpdnup tywndwdp, uwlwjt wndjw| nbwpnid
Ywjniuntejwu wuwmhbwut wybih thnpp k:

Lhwnmwgnndtp  Gu bwb  sdwnwqwjpwhwpjws L 41.8, 51.8 Qg
hwéwlunyeniuubpny uwyhwnwynigwht (nwnypuULph  funnienwiubpp: Unnwwy 3-nw
pbpJwd Gu wyn swihnwubph wndywjutpp:

Unynwwy 3. 26wnwquwjpwhwnpjwsd b 41.8, 51.8 §<g hwbwlunyeniuutipny
twnwquwjpwhwpywd uwyhwnwynigwihu udnubph funnie)niuutiph wnpdtpubipp:

uwnntghs 41.8 9<{g 51.8 §<g
30p 1.00659 1.00669 1.00665
60 p 1.00659 1.00667 1.00668

Unynwwy 3-hg Gpunwd E, np wipnwhup nwényph funnieniup UU inhpnyph EU
wlhpubinh wgnbigniejwdp dadwuntd E dnwnwynpwwbiu 0,0001g/ud®*-ny
sswnwqwjpwhwnpwd  uyhwmwyngh  hwdbdwwn:  Ujnw Ynndhg  9ph hwdwnp

nbgnuwuuwiht L ny nbgnuwtuwht  hwbwfuneniuubpn  dwnwqujpwhwpywd
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udnpubpp  gnpduwlwunpbu  Jdpdjwughg  s6U wwppbpynwd: Cun npnud
dwnwagwjpwhwpdwu nlinnnientup sh wgnnd win wwpwdbunph ypw:

Wu wndjwiubipp gnyg Gu wwihu, np uwyhwnwynigh thnthnfunigyniuutpp Ywiujwsd
s6U dwnwqwjpwhwpdwu nlnnnientuhg Ywd hwbwlunieginiuhg: Ybpohtuu huwpwynp
wwjdwuwynpywsd £ upwuny, np UU nppnyeh EU wihpubptu wudhowlwunpbu pbipnwd
Gu uwhwwynigh Ynudnpdwghwih thnthnfunipjuup (wyp ng G 9nph dhgunpnnigjwdp),
npw htin dGywntin wyn wihpubph wgnbgnigjwdp huwpwynp £ npny pwuwyniejwdp 9pp
dniynyubiph Yuwnw uwyhwnwynigh dniynih hbn, npu hp hGpehu ptpnd £ gnpnyp
fuinwgdwun:

Wuwhuny, unwgywd wnyjwiutipp gnyg tu wnwihu, np UU inphpnyph EU wihpubpu
wudhowlwunpbtu wgnnd U wipnuhup Jpw' hpwhpbing npnawyh Yynu$npdwghnu
thnthnfunipyniuubin ytpohuhu mwpwdwlwu Ywnnigwdpnid: Wuwhuh
thnthnfuniyniuupu hptiug htpphtu pbpnw GU wju  uyhwnwynigh  hwpbrpwynpdwu
wuwnhtwuph Jdedwgdwup, npu k| hp hbpphu pbpnwd £ upwt, np wju uyhwnwynigp
nGuwwnnipugynud £ wybh pwpdp sbpdwunptwuubpnd séwnwqujpwhwpywd udniph
hwdtdwuw: Cun npnwd, hp nipnyu nbnu niuh twbe uyhwnwynigh funnyejwu dkdwgnidp,
npp Lu gnyg & wwihu, np UU wnppnyph EU wihpubph utipgnpéniejuu wwjdwuubpnid
wbinh £ niubund wyn uwyhwnwynigh hwebpwynpdwu wunmhtwuh thnthnfunieyniu: <wply
E uob|, np wyu Gpunypep Ywhudwsd sk UU inppnyeh wihpubph hwwfunyeiniuhg, pwuh np
wjnwhuh  thnthnfunyeyniutp nhwndnd - Gu pninp hwéwlunigyniuubph  nbwpnd,
dwutwynpwuwbiu, 41.8, 48, 51.8 9<g: dbpnhhyjw| thwuwnbipp gnyg GU wwihu, np
w|pnwhut wudhowlwunptu Ywunw £ UU nphpnyph EU wihpubph Eubpghwu W wju
EptYwnp sh hpwlwuwund oph dhgunpnnijwdp:

OR< EUU wanbgnypjuu dwdwuwlwihu EdGYunp wipnwdhup dnitynyh oppuwyny
hwuwmwuwunbnt hwdwp hpwlwuwgyb| E otipdw)hu nGuwwnnipughw
twnwqwjpwhwpnwhg  hGunn  npnpwyph  dwdwlwyh  pupwgpnd:  Wuwbu,
nGuwwnnipughwt hpwlwuwgyb b wudhswlwunpbt dwnwgwjpwhwpnwihg htwnn (2),
huswtu uwl 244d (3), 484 (4) L 6 op (5) wug (uy. 20):
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L

60 t, oC

LY. 20. 26wnwqujpwhwpjwsd (1) b 51.8 §<g hwbwfuniejudp twnwqwjpwhwpywd
w|pnwihup nwonyputiph nGuwwniyppwghwih Ynpbipp: (2)-p wipnwWhuh nGuwwnnipughwih
Ynpu £ wudhowwbu dwnwquwjpwhwpnwihg htwn, (3)-p' Swnwqwjpwhwpnwihg 24 dwd
wug, (4)-p' Gwnwqwjpwhwpnwihg 48 dwd wug, (5)-p' Swnwqwjpwhwpnuwhg 6 op wug:
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huswbu updtg Ybipund wipnuhuh nwdnyeh ypw OPL EUU wgnbigniyeniup
hwugbgunud L uwyhwnwynigh Ywjnitbwgdwup, wjupupu nGuwwnipughwt wbnh L
niuGunwWd  wybh pwpdp otpdwuwmhbwuubpnud: Wuhupt Ywpbih £ Gupwnpb, np
hhnpwunwiht pwnwueh JGpwlwnnigndp uwhwnwynigh dniGynyu wydbih Yunu |
nwpdunw, hush wpryntupnd uwyhwwyngh stipdwlwynunyeynut wénw k£ huswbu
Gpunw £ uy. 20-hg, uwnnighsh hwdbdwwn (1 Ynp) dwnwqwjpwhwpdwu nbwpnud
uwhwnwynigp uyund £ nbuwwmnypwgyt] wybih pwpép obpdwunmhbwuubtipnd: Uwlw)u
hwpy £ UgG, np Gpbt Gwnwqwjpwhwpnuhg hbGunn nGuwwnpwghwih  (hwdw)
obipdwuwnhbwup Yuqunuw k£ 82°C (unnighsh - 80.7°C hwdbdwwn wybjwghy k), wwyw 24
dwd U 48 dwd wug wju wéh] £ Ywqdbind 84.4 U 86.5°C hwiwwwwnwuluwuwpwp:
Awnwquwjpwhwnpnwhg 6 op wug otpdwjht hwdwu nbwpnwd nhunynwd £ hwjdwu
otipdwuwnhbwuh udugnut (83.4°C), husp uowuwynwd k, np wnbinh E niubunid nhiwpyynn
thnthnfunipniuubph dwutwyh yGpwlwugunud: Uju wprynitupp hwunwunnd £ dnjGynyp
funppp Eubipghwjh thnfuwugdwu thwuwnp, hush wpryntipnd upwunid inbnh Gu nwubunwd
Ywnnigwdpwihu  Jpwlwnnignwdubp, npnup  hwugbgund  Gu - gbipdwuwnhéwup
wgnbgniejwu wnwl uwyhwnwynigh Ywniuwgdwup: Wu ybpwlwnnignudubpp nwnébih
GU, hush wpryniupnud hwjdwu 9bpdwuwnpbwup tjwgnud £ dwnwqujpwhwnpnuwihg 6 op
wug:

Unwgywd wdjwjubpp hphdwu Jpw Yuwpbih £ Ggpwlwgub, np 51.8 G<g
hwwfunipjwdp OPL EUU Swnwqwjpwhwpndp, npp nbgnuwtuwiht £ oph hwdwp,
wwhwwuynd £ 48 dwdw pupwgpnd, nphg htunn hwdwywpgp yGpwnwnund k
Glpwjhtu yhtwyh: pw hbiin dbywnbn wénw £ bwlb wipnwdhup unungeyniup, husp h
hwjun L qwjhu nGuwwnipughwih Ynpbphg L Yuwynwwgdwu  EpGYwnp  unyuwbu
wwhwywuynd £ 48 dwddw pupwgpnd, nphg hGwunn hwdwlwpgp &gunwd |
Jbpwnwnuw| bwutwlywu yhdwyh:
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Gqpwlwgnipntu

Eyngnighwjh  pupwgpnd  wnwowlwiny nt qupqwuwiny Gpyph puwlwu
EiGUunpwdwqupuwywt $nup wwjdwuubpnid, YGunwuph opqwuhquiubpp wupunhwwn
Gupwpyynd Gu wjn gnpdnuph wqnbgniejwup: Uwlwju ytpohtu tnwphubphtu wpnhwywu
E nwpab  Yeunwup  hwdwluwpgtiph - gpw dpjhdBnpwipt o inhpnyeh
EiGUunpwdwqupuwwt wihpubph wgnbgniyejwt nwnuuwuhpnienitup, pwuh np wju
whpnyeh wihputiph puwlwu hunbuuhynieiniup d6s s& Gpyph Ypw: Wuhupt dh Ynndhg
Ytuuwhwdwlwpgbipp (nipe hwpdwpynnuiwunye)nit sntubu wju gnpdnup uwndwdp
W, djnwu Ynndhg, wyn wihpubph hunbuupyniyeiniup wupunhwwnnpbu wénwd £ Gpypp ypw
Ywwywd wpnbu dwpnwdshu gnpdnup hbwn: Pwgh wju, dhhdGnpwhtu  inhpnyph
wihpubtipp wqnbtgnieinu Gu gnpdnwd uwqdwynpdwu pninp dwwpnwyubpnud gunuynn
YGuuwhwdwlwpgbph ypw, hbnmbwpwp uw Lu dGY Ywpunp hwiuqwdwup £ wju
wlhpubiph wgnbgniejwu hGunwagnunieginiuutipp Yupunp hwdwpbiint dwuwwwnphpu:

Ltipyuwjwgywd wnbuwlunuwlwu wotuwwnmwupnd nhunwpyyb) £ wpuwu ne npw
wnwudht pwnwnphgubiph npng wwpwdbwptph ypw dhihdGnpwiht inhpnyeh wihputiph
wgnbgnieyniup:  Lhubind  YGunwuh  opqwuhquubpnwd  Ywplnpwgnytu  uunignn
hwdwlwpg U wugubiny wudhowwbu dwoyhtu dnuinply, wpnut wnwolwhbpe |
Gupwpyynw wju gnpdnuh  wqgnbgnypjwup:  Ujnw  Ynndhg, Gupwpyybind wyu
wqnbgniejwup, wpniup  hpwhpywd  thnthnfuneynwutbpp - wuglwgund £ wdpnng
opgqwuhquny 2powuwwinnywinh pupwgpnid, wjuwhuny nn9 opqwuhqudp wuninuyhnptu
dwutwyhg nwpdubiny wn ubpgnpényeywup: Wu wnbuwuyniuhg wpwt W Upw
wnwudhu  pwnwnphsuph  Jypw ORL EUU  wgnbignigjwt  nwunwitwuhpniginiup
hwunhuwunw  Ywpunp fuunhp: Ugfuwwmwupnud hpwlwuwgyb) Gu dnnbjwjhu thnpébp,
wjuhupt opqwuhquhg nnipu pbipjwd wpnuu nu bpw wnwudht pwnwnphsubpu Gu
Gupwpyyty wju  gnpdnup  wgnbignyeywup L nwnWuwuppdt;  Gu nhunygnn
thnthnfunipyniutpp: <wpy § upb), np huswbu yywynud Gu thnpdbpp wju ubipgnpdénieiniup
fuhun  Ywpuqwoényeiniu £ gnigwpbipnd wgnbignigjwtu wnbinnnyeyniuhg nt
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hwéwfunientuhg: Nwwh thnpdbptu ppwlwuwgytip Gu nwpptp nbnnnyeynwutpny nt
hwéwlunyeniuutipny U h dh Gu pbipdbp unwgywd nyjwiubnpp:

Upfuwwnwupnid nwnwitwuhpyb £ ORP< EUU wqnbignyeiniup wnutwnubph wpjwu
wwquwih dwybpunpwiht  wpwoényguu  Ypw: Snyg L wpdb, np wwqdwih
dwybpunipwiht jwpjwdniejwu gnpdwygh wnpdbpu wénw E, pusp hpdp £ wnwihu
funubint wwqdwih $hghywphdhwlwt hwnynyeyniuubph Yypw wyu  ubipgnpdnipjwu
dwuht: Uwybpunypwihtu jwpjwdnyejuu gnpdwlygh thnthnfunieiniup bpwtwynd k, np
Ywpnn £ wmbnh nwbuw] hndinunwgh fuwpwnpnud: SYjw| nbwpnid nwunwbwuhpnipinlut
hpwlwuwgytb £ 41.8, 42.2, 50.3 L 51.8 @<g hwbdwfuniejniuutipny L pninp nbwpbpnud
swihynn wwpwdbinpt wéb] £ Mwnduwuppdbp £ uwbl OP< EUU wgnbgnieyniup
wnubwnubph  wpwu  Eppppnghwnutph dwybGpunyewiht  |hgph  funnpjut L
ElGyunpwyhubwhy  wnwbughwih Jpw: Snyg L wpdb, np 41.8 L 422 9Lg
hwéwfunipniuubpny  wnubwnubph  wpjwt  Eppppnghnttph Ywfunyeh  Gpluwpwml
dwnwagwjpwhwpnp hwugbgunud £ Ephppnghunutiph dwytplnygwhu |hgph funniejwt
ujwqdwup uwnnghsh hwdbdwwn: 2pp hwdwp nbgnuwuuwihu 50.3 L 51.8 9<g
hwéwfunipniuubpny dwnwqwjpwhwpdwu nbwpnd bu wju dGdnyeynup ujwagnd £ L
ujwqdwt swihp wybh 466 k, pwu bwfunpn Gpynt hwéwfunyeniuubiph nbiwpnid, husp,
wdbtuwju  hwjwuwywuniyejudp, Ywwlwd L 9pph dhounpnnipjudp twnwgw)piwu
tubpghwih  Ywudwu  hGwn:  Eppepnghuntutph wagpbqugnudp  hp hbpehu
wwjdwuwynpywd £ dwybpunypwihu  |hgph  funnyejwiu bjwqdwdp, pwuh  wju
dtdniejniup gfuwynp nbp nuh Eppepnghunutph wgptiqugdwu U nbquagpbgugdwu
gnpdpupwgutph dbg: UWuphtupt uw Upwlwynd L, np ORL EUUW wgnbgniejwl
htinbwupny wbnh Lt nwubgh] Eppepnghwnubph  nhdwgyniunygjut - wuynud:  Wu
Gupwnpnyentup  hwunwwbint  hwdwp  ppwlwuwgdty £ 422 L 51.8 9<Lg
hwéwfunieniuutpny OP< EUW wqnbgniygjwt  nwnwduwuppnipinitu Ephppnghuinutipp
prUNY hpwhpwd htdnihgh ypw: Snyg £ wpdb, np wju gnpdnuph wgnbignyeniup
hwugbigunid £ Ephppnghinutiph ningtigdwup W pwpép nnynuny htdnihghu: oR<L EUU
wgnnw £ wnubnubph wpjwu Eppepnghwnubph uwyniunygjwt Jpw, pun npnud, wju

gnpénup hwugbigunw £ dhohtu tnwphph Ephppnghinutiph Yuwyninygywu ujwqdwup: Wu
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thwuwnnp Jywynw £ wyt dwuhtu, np $hghlwywu punyph htdnjhnhyh wgnbigniyeiniut
nidbnugunu £ phdhwlwu punyph htdnjhinhyh' pryh ubipgnpdnieiniup: Ujnw Ynndhg,
gnyg £ wpdb, np dwnwqgwjpwhwpnwp hwugbgunud £ Ephepnghwntbph Ywfunyeh
owywmhywywt funnigjwu ujwqdwup: Cun npnud, tppepnghwnubph Ynugbiunpwghwih
wybjwgdwup qgniqwhtin ujwgnw £ Ywfunyph fuwngeniup, husp bu funund |
dwnwagwjpwhwpdwu wpryntupnwd Eppepnghwnubph wgpbqughwh dwuh:

OoR<  EUU  wgnbgniejwu  nwnwiwuhpnigniup wnubunubph wpjut
Enhenpnghwnubiph bialunpwyhubinply wninbughwih ypw gnyg £ nyb), np wju dednipjut
thnthnfunyeyniup Ywiujwsd b dwnwqwjpwhwpdwt hwéwlunyenituhg b wnlinnnipintuhg:
41.8, 42.2, 50.3 L 51.8 G<g hwbdwfuniejniuutipny Gpywpwunl dwnwqwjpwhwpnip
hwugbgunud £ Elyunpwyhubnhly wynnbughwih pwgwpdwly wpdtiph ujwqdwup, husp
hwdwwwwwufuwunyejwu  dby £ quuynd  dwnwqwjpwhwpdwt  wpryntupnud
dwybipunipwihu hgph funniejwu thnthnfunyenutph htiwn:

Uwbuwfunuwywu  woluwwmwupnd hpwywuwgywsd dnnbjwjhtu thnpdbph  djnw
owppnd  nwnwuwuhpdbp £ OPL EUU  wqgnbgnyeiniup - wpjwu  Ywplnp  dbGly - wyg
pwnwnphsh' wipnwihup hwnynieyniuubph ypw: Nwnwduwuppybg £ 41.8, 48 U 51.8 9<g
hwowfunieniuupny ©R< EUU  waqgnbignyeiniup  dwpnnt  2hénilyuwihtu - wipnudhup
$inpbugbiughwih hunbuupynigjwt thnihnfunyeywu Ypw: 3nyg £ wnpdb, np 48 9<g
hwéwhunigjwdp  dwnwqwjpwhwpbint  nbwypnd  Ewywt  thnihnfunyenuttp  sGu
gpwugynid: 41.8 <g hwodwlunyejuwdp dwnwqwjpwhwpbint nbGwpnud nhunynd |
$intnpbiugbiughwih  hunbuupdnieyuu wé, husp Yuwydwsd £ wipndhup  dniGyninid
Ynudnpdwghnu thnthnfunyeniuubinh htwn: 51.8 Qg hwéwfunyejwdp
dwnwqgwjpwhwpbint nbwpntd $ninptiugbiughwjph huwnbuuhyniejwu wép
wwpldwuwynpywsd £ wpnwdhup  dnjlGynyph dnunwuypnd  9ph dnjtynyutipp
ytpwnwuwynpdwdp, pun npnd, huspwtu  wybih Gplwp £ dwnwgwjpwhwpdwu
wnunnneyniup, wjupwu dbd £ ininpbiugbiughwih hunbuuhynyeyniup: Snyg £ npyb| twl,
np wju EPEYunp wwhwwund £ dhush 48 dwd, nphg htinn hwdwlwpgp dgunnud k
ybpwnwnuw| Gipwjhu yhdwyh: Pwgh wyn, gnyg £ wipgb] bwl, np dwnwgqwjpwhwpdwu

wpryntupnd  dGdwunwd £ uyhwnwynigh  obpdwlwyniuniejniup, wjuhtuptu  wipnwhup
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uunud £ nGuwwmnipwgyt] wybih pwpép obGpdwuwmphbwuubipnud: Uju nbwpnd  Lu
nhngnud £ dwdwuwyh dby nhwndnn EdGYnp ndbinugnud, nphg hGunn  Ypyhu
hwdwlwpgp dgwnnw £ ybpwnwnuw| uygpuwlwu yhdwyhu:

Ujuwhuny, wdipnihbiny Jbipp upquwsdp, Yupkih Ggpulwguti, np dhihdbunpwht
whpnyph EEYwpwdwquhuwlwu wihpubpp wannd Bu wpywu Jpw' ginfubing upw dh
owpp Ywpunp hwwnynyeiniutbp ni wwpwdbunptp: Unwgwd ndjwjutiphg hbunlnd L,
np wjn  thnthnfunyeyniuubpp wudhowlwunpbt YwjuJwd bu  dwnwqujpwhwpdwu
wnbnnniejntuhg b hwbwfunie)nituhg, huswbu bwl wgnbignyeintup Ywpnn k |hub| ninnuiyp
Ywd dhounpnwynpdwd oph dhgngny:
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1.

Ggpwhwugnwiubp

Swpptp wbnnniegyniuutipny b hwowfuniejniuutinny oR< EUW wgnbigniejwu ubippn
wnubwnubph  wpwt  wwqdwih  Jdwybpbnyewiht  jwpdwdniejuu  gnpdwyhgp
dadwunid £, husp yywynwd £ wpjw wyjwqdwih $hghwphdhwlwt hwnyniejniuutph
thnthnfunigjwt dwuht, npp Ywpnn £ hwugbgutp hndGnunwgh thnthnfuniejwp:

Swpptp  wlnnnieyniutbpnd b wwppbp  hwéwfunyeniuubpny oR< EUU
wqgnbignieiniup wnubinubph wpjwt tppepnghwnubph wjunyeh ypw hwugbigunwd £
Ephepnghwintutiph dwybplniyew)ht |hgph funniejwu ujwqdwun, pun npnw ujwqdwt
swihu  wybh d&d £t opp hwdwp  nbgnuwuuwhu  hwbwfunieniuubpny
dwnwgwjpwhwpdwtu  nbwpnud  ny  nbgnuwuuwht hwbwfunyeniuutipny
dwnwagwjpwhwpdwu hwdbdwwn: @nithnfuniejnibubiph udwt punype nhunynd £ twl

EiGUunpwyhubinhl yninbughwih npnadwt nbiwypned:

. OPC EUU twnwqwjpwhwpdwdp hpwhpywé Ephppnghunutph dwybplnypwihu

lhgph ujwqgnudp hwugbigunud £ Eppepnghwntbph nhdwgyniunygjuu ujuqdwup b
htdnihgh  wpwqwgdwup: Pwgh  wyn, Swnwqwjpwhwpnp  hwugbgund  k

Enprepnghwnubinh - wgnptiqugdwup, pugh dwuht Jywind £ Ywfunyph  funnygjut
ujwgnudp:

OR< EUU wgnbgnieniup dwpnnt 2héntywihtu wipnwdhup ypw hwugbigunwd £ wyu
uwhwnwynigh dnipbugbughwih hunbuuphyniejwt wéhu: nthnfunygjwt wuwnmhbwup
Ywhudwé | dwnwgwyedwu wnbunnnientuhg b hwéwlunyentuhg: <wpy § uk), np wyu
nbwpnud  wnwpptp  hwéwfunyeniuubpp  vwpptp  JdGfuwuhqdubpnd  Gu - wqnnud
wipnwhuh Jpw. 41.8 9<g hwbwluniejwdp dwnwqwjpwhwpnuip hwugbgunud k
uwhwnwynigh Ynudbnpdwghnt thnthnfunieyniutphu; 51.8 9<g hwbdwluniejwdp
twnwagwjpwhwpnp pbpnud £ wipnudhup dnitynyh onipop hhnpwnwihtu pwnwueh
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Ywpgwynpywd Ywnnigwodph thnihnfunygjuiup: Awnwqwjpwhwpdwtu  EGYwnp
wwhwywuynd U ndbnuunw £ dhush dwnwgqwjpwhwpnidhg 48 dwd  wug:
Lhwnwaquwinud  pininpiugbiughwih  huwnbuuhynieyniup  uund £ udwqb, &gwunbinyg
ybpwnwnuw| tipwhu wndbphu:

5. OR< EUU wgnbgnigjwu  ubppn  wbénd £ dwpnne 2héniluiht - wipnudhth

ostpdwlwynwunyeniup: Hpw dwupt Gu Jyuwynd dwnwquwjpwhwpywd wipnwihup
nGuwwnnipwghwih Ynpbpp: dwnwgwjpwhwpywsd udnubipp nGuwwnipugynd Gu
wybh pwpdp otipdwuwmhbwuubpnd séwnwgwjpwhwpywsd udnpubph hwdbdwn:
Wu nbwpnud bu nhnynn Ebtyunp ywhwwuynd b nidbnwund £ wnwaquw)pnidhg
htiinn Jdhuslk 48 dwdjw pupwgpnud: 48 dwdhg hGunn hwdwlwpgp &dgqunw k
yGpwnwnuw| uygpuwlwu yhtwyhu:
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