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Swulywgwsd tpyph nmunbunigjuu quipgwgnup ubipnnpbu Yuwwywsd £ Jw-
nbihpwkubtipgbwnhy pwquih qupqugdwtu b twypwdptpputph dwiuuh wyb-
(wgdwu hbtiwn: LbpYwjnwu, quwiny wybih 46 npwnpnyeiniu £ hwwnwgynd
tutinghwjh wypunpwpwhte: wnpynipitiph nue Jtpwywuquynn Eutingbinply
nbunippuubiph  hwjunuwpbpdwup U npwiug  dGdwdwyw| oguwgnpddwu
fuunhpubpht: Uwlwju twypep b qugp nbnbu owpniuwynud Gu duw ubpgp-
wjh hhduwywu wnpnipubpp dwdwuwywyhg wotuwphnd, nwwnh npwug b
npwughg unwgywsd dpbppubph hwwnynigyniuubpph nu npwug ypw wgnbgnt-
RNt gnpdtint huwpwynpniejniutbph nwunwiuwuppnieyniup dunwd £ pwun wp-
nhwywu:

dwdwuwywlhg gninununbuwlyut wpnwnpnejwt juqdwybpwnidu
nt hpwywuwgnup Gupwnpnd b nhgbuwht Junbjwunyetph, wydwnndnpp-
[wihu pGughuubiph, pwndhswihtu b tnpwuudhuhnu jnintph, hwwnny hbnnwyub-
nh W niph owhwgnpdwywu uynebph qqwih dwiuunwiutip, dh Ynndhg: Ujnwu
Ynndhg, Yuunwpbjugnpdywd Yunnigyudph, pwnpdpwgyws hnuwhniejwu W
Gpywpwybgniejwu, pwpbwdyws nbuuhyuununbuwlywu gnigwuputipnny
dwdwuwlwyhg wnbfuuphluwiny, dep Gpypnd wnlw’ lunphpnwiht wpunwnpne-
pjwu, dhghywwbu b pupnuwbiu dwaywsd, gninununbuwlwu wnbuuhluh
thnfuwphunwp Gupwnpnw £ hwdwwwwwufuwu npwlywlwu gnigwuhoubpnyg
owhwgnpdwlywu unyebiph Yhpwnnw: Wu Uniebiph Yugdu nt hwnynyeiniu-
ubpu wupunhww thnthnfunyeniuubph Gu Gupwpyynud Yuwnwpbjugnpdynn
wnbfuuplywih L EYyninghwywu wuywmwugnipjwtu hwpwénu fuunwgynn wyw-
hwugutiph nt unpdbph pwywpwpdwu hwdwp: Ophuwy, Grb XX nwph ybp-
ohu nhgbjwihtu Jwnbjwunietpp wpunwnpynw thu dnwdph 0,2...0,5 % ww-
pniuwyniejwdp, www Euro-5 U Euro-6 dwdwuwlwlyhg wywhwuubipp &dnuw-
ph wnwybjugnyu pnyjwwnpbh ywpniuwynyejwu hwdwp Yupgnpnond Gu
hwidwwwwnwuluwuwpwn 0,01 %U 0,005 %, tipt pwquwyhu jnintipp ENWINY-
ynw thu 0,5..0,6 % &dnwiph wnwybjwugnyu wwpniwwyniejwdp U 85...90 -
dhwynp dwdnighynipjuu hunbpuny, www wjuonp pwquwjhtu jninbphg ww-
hwuoynid Gu ddnudph 0,03 %hg ny wyb| wwpniuwynieyniu b 120 dhwynphg
ns Wwlwu dwonghlynipjwu hunbpu: dwdwuwlwyhg nbjuuninghwubph Gp-
Lwtu quint htwn ubpdndynwd Gu unp hwulwgnnnie)niutbp bW wwhwusubp,
huswbtiu twl bwypwdpbppubph npwyh quwhwwdwu Unp gnigwuhubp:
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UbpGuwwmpwlunnpwiht wywpyh wouwnwuph hnwwhnyeniup, Gpluwpw-
ybgnyeyniup b wpryntuwybwnnieyniup gquihnpbu Ywiujws Gu Yhpwnynn yw-
nbwunyetiph, puwuniebiph W wbjuupyulywu htnnwubph npwyhg, huswbiu
twl pwhwgnpddwu dwdwuwy npwug gpwgbn b twywunwlwihtu ogunwgnp-
onwihg: Uuhpwdtion | uuunp niubuw, np jnipupwugnip inbuwyh inbfuup-
Yuwih Yunnigwdph wnwuduwhwwynypniuubphu W swhwgnpddwu wwydwu-
ubphtu jwywgnyuu pwywpwpnud Gu npnpwyh Yugdny bW hwnyniyejniuubipny
odnywd niL npwyh Ynulyptw gniguupsubp wwwhnynn Jwnbuwunyetpn W
puwujniebin: dbpohuubiphu ufuw| puwpnyeniup Ywd npwiug npulwywu
gwdn hwwynipyniututpp wutunwwihtihnpbu Ypbpbu depbuwubph b uwppw-
Yynpnudubph Swnwjnypjwu dwdlybnp nu woluwnwuph hnwwihnyejwu Yp-
twwndwu: Wuwhuny, twypwdebpputpp, hwunhuwuwiny swhwgnpdwywu
Ujnebip, pun wbuuhywih woluwwmwuph wpryniuwytinnipjwu Yypw hpbug
niubigwd wgnbignypjwu hwdwpdbp Gu Yunnigywdpwiht Uniebphu: Uwpwu-
pwjht uwypwdpbtpputph npwyh pwpdpwgdwl, wpwlunnpubph, wyunndn-
phiubph U gjninununbuwlwu depGuwubph Yunnigudph Yuwmwnpbjwgnpd-
dwt, npuug 2whwgnpddwu ywjdwuubpph pwpbjwydwu fuunhpubph hwdw-
wnbn [nwnwiny £ dhwju huwpwynp uywuwmnb wnbuuhlwih hnwwihnyejwu W
Gpywpwybgnipjwu pupdpwgdwup, Jwnbihpwpunipwihtu Unyebph nwghn-
Uw| oginwgnpddwup: Ophuwy, ny 6hown punpywd swpdhswiht jnnp Yyptw-
wnh pwpdhsh nbunipup b Ygwdpwguh npw wotuwnwuph hnwwihnieniup:
Uwlwju wdbuwpwpdpnpwy jnintpu wugwd s6u upnn wybjwgub) dejuw-
uhqup 2thdwt hwugnygh wofuwwmwuph nbunipup, Geb win nbuntpup sh tw-
fuwwnbiuyt| uwuwgdnnh Ynndhg:

Luwtjnipp whwnp £ niubuw owhwgnpdwlwu hwwnynieniubiph wjuwhup
wwowp, npp enyl Yuw wufuwhwu duny 2whwgnpdt| ohdwu hwugnygp
npw  wfuwwnwuph wdpnng nbunipup pupwgpnd” dhusk wnbuuhluwlwu
uywuwnpydwu Jwd unpngdwt uwhdwudwsd dwdytwnp: Wu huly ywnbwnny
owhwgnpdwlwu unyetiph Ywqgdh, hwwnynyeniutubph, Yphpwndwu Gpwotuw-
ynpynn nnpuinubiph, swhwgnpdwlwu punyewgpbiph, wnpuhyninghwywu b
Eyninghwywu wnwuduwhwwnynipniuubph hdwgnyeniup wuhpwdtioun § hus-
wbu wbfuuhywih 2whwgnpdnnubiph, wjuwbu £ npwug wpwwnpnyejwdp,
thnfuwnpdwdp b ywhwwudwdp gpunynn dwutwgbnubph hwdwp:

dbpohu wnwphubiph pupwgpnud dbp hwupwwbunnyenunwd nipg thnhn-
funiejniuubp Gu gpwugyb| huswbu wnwppbp ptwquywnubpnud 2uhwgnpd-
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dwt dby dwdwuwlwyhg nbuupywih ubpnpdwu, wjuwytu g ubpypynn sw-
hwgnpdwlwu unyetph wltwjuwnby JG& nbuwlwunt wnnwing: Leplyw-
jnudu dbp onlyuiu nnnnywid | wdbuwwmwpptip npwlubpp pwqdwnbuwly twy-
pwdpbppubnny, U, npwbugh dwdwuwlwyhg gninuntnbuwlwu nbhutp-
Ywih 2whwgnpddwu hbun wnugynn phudbubip-dGluwupyp Yupnnwuw Ghon
Ynndunpnoyb wju wnwowpynip)niuubiph <uwypwihtu dnynw» wuhpwdtiown ,
np Uw nwbuw pwjwpwnp ywnlybpugnu wwpwupwiht twypwdebppubph
unwgdwu hnuph, npwug pwnwnpnyejwu, wywwpwundwl nbluuninghwih
dwuhu (npnugny hhduwlywunwd wywjdwuwynpwsd Gu dpbppubph hwunynt-
pInLuutipp), Ywpnnwuw Ynndunpnayb| uwdph phdhwih hwpgbpnud, Juwnw-
pGuwbu hdwuw twypwdptppubph 2whwgnpdwljwu hwwnlnienluubpu nu
punypwapbpp, nwubuw Yuintu ghnbhpubp twypwiht munbunyeywu Yug-
dwlybpwdwu, Jwnbjwujnyebph, puwujnyetph W punipubiph uywwnwywihu nt
futwnnwpwp oguwagnpddwu dwuhu: Wu pninp hwpgbpp  nuinnuyhnpbu
Yuwwywsd Gu dbptuwubph hnwwih b Gpluwpwdwdybn woluwnwuph www-
hndwu, phuswybu twl deptuwwnpwlumnpwiht wwpyh dwjuubph Ypdwundwu
htiwn:

Ugluwwnwupwhtu gnpdniubinyejwu dby wuhpwdbion ghinbhpubph b niuw-
Ynyeyniuubiph hhdpp npdnud £ niuwunnubiph nwinigdwtu ypngbunwd, nph hpw-
Jwuwgdwuu £ ninnwd wyu nunduwywu dnuwpyp, npp hwdwwwunwu-
fuwubgwsd £ niunwduwlwt dpwagppu: Nwnuduwlwt dEnuwpynud ptipynn pn-
(np unpdwwnhyuunbuupyuywu  thwunwpnpbpp  tGpjuwjwgwsd Gu  pun
01.06.2025 . yhtwyh:



cuvunnsugrnr@3nhu

Nwnuuwywu dnuwpyh tywwwyu £ dwdwuwlywyhg wynnunpwyunn-
pwjht nu gninuununbuwywu nbuuhyuih wpryniuwybn whwgnpdnudu w-
wwhnynn 2whwgnpdwywu uniebph (Junbwunebn, puwunyetp, nkuup-
Jwlywu htnniyubp) upwuwynejwu, swhwgnpdwlwu hwunlnyeniuubph, nb-
uwlwunt bW dwyupnwiubpph dwupt hupnpdwghw)h ubplyuwjwgnuip: Uw Jwnb-
(wujnyetph, puwunyetph U wnbluuphywlywu hbnniyubph whwgnpdwywu
hwwnynyeniuubph Yybpwpbnju) hwjwitgnt wnweoht wdpnnowlwu b hwdw-
Ywpgqywd nwnuduwlwu denuwplu k:

Abtnuwnyh wdpnne Unyep hwjwpywsd £ 5 pwdhuubpnwd, npnup hwdw-
wwuwnwufuwund o whnwlwu Yppwlwu swhnpnphsubph  hhdwu Ypw
Ywqdwsd dnnnywihtu nnwiuwlwu Spwgpbphu: Snipwpwusginip pwdht ww-
pniuwynud £ npluk Yynuypbin wnbuwyh swhwgnpdwywu unyeh Ybpwpbpjwg
hwdwwwpthwy nbntyuwnynyeniu bW punypwgpwlwu unpdwunphywihu gnt-
gwuhoubph hwlwpwdnt' puin gnpdnn unwunwpwuubph: dwdwuwyh pupwg-
pnw unwunwpwnubpp pwpdwgynd Ywd thnthnfudnid Bu' wnbfuuhlwih qup-
qugdwu b Eyninghwywt ywhwuoubph dwywpnwyhg Ywiujws, b huwpw-
ynp thnthnfunyeyniuubphtu hbinbbint hwdwp ogunwgnpdwsd gpuywunyesjwu
gwuynu pwnyyb| Gu wju hhduwlwu unwunwpwubpp, npnugny uwhdwu-
ynw Gu Ynuypbin wmbuwyp owhwgnpdwlwu unyeh tfuwndwdp ubiplwjwg-
ynn wywhwugubpp:

Nwnuuwywu dnuwpyp twhuwwbujws L pnboubph hwdwwwwnwu-
fuwt dwutwghunnyeniuubph nwwunnubph hwdwp W Ywpnn £ ogunwlwp h-
ub U4Nk dwuwdwpdwwu wotuwnnnubiph, huswybu bwb pupdpwgnyu ni-
unwdtwlwu hwunwwniejniututiph nuwunnutph bW nuwuwfunuubph hwdwp:
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1.1. bwyph $hqghluwphdhwlwts hwwnlnyeyniuubpp

Lwypep opwduh (Hz) b wotuwdup (C) Ut pyny wmwppbip dhwgnipniuut-
ph, Gppbdu sww pwpn, fuwnunipn £ (6L wwppbp hwupwywptph uwy-
ptipu pun hptug wwppwihtu Ywqdh phs Gu tnwppbipdnd dhdjwughg (83-87%
wdfuwdhu, 1:14%9npwdhu, 0.1-1.5%ppywdhu U wgnw, 0.05 -5% &6nwdp), uw-
Ywju uwypbnph U npwughg unwgynn uwypwdebpputiph hwwnyniye)nitubpp
wmwppbp U L Ywiujws Gu npuup pwnugunn wdtuwepwsdhuubph phdhw-
bt Yuqdhg (Ywnnigywdphg):

Cuwn wpunwpht nbuph Uwypep jninwiht henniy £ ppGu punpng, npng
nbwpbpnud unip wunnip, hnunny: Lwyep unynpwpwp dnig nwpsuwgnyu k,
tppbdu nubunwd | nbnhu gnyu, huy hwqunby hun £ uwl qnuuwygnps
hwdwpw  subpywsd:  Lwypbph funngeniup vwwnwund £ (0.75-
1.03)-10° yg/u® dhowlwjpnud: Nppwtu pwg £ twdph gnyup (qnuuwygnp» k),
wjupwt 2wwn Gu npwunwd hboin (9nwn) Gnwgnn (gninpzhwgnn) wdtuwonwi-
shuutipp W thnpp £ funnieniup: lubdbppt W Ynon wdtuwgpwdhuubiph? ww-
pniuwynipjwu wybjugdwu hbw dqwunwd | twyeh gnyup b dGdwunwd Gu
npw dwonwghynipniup®, funneyniup b dnityniyywp quitqywdp:

Lwypbnph pwpap oipdwunpbwutbpnud tnwgnn $pwlyghwubnh* gninp-
ohwgdwt gbipdnieiniup (obpdniejwt wjt pwuwynieiniup, npu wuhpwdbyw |
Gndwu obpdwunpéwund htnnwyh dhwynp quugwdp gninpont Yybpwdtine
hwdwp) Ywaqdnw £ dnin 350 42/4g, huy gwdp stipdwumnpbwuubipnud tinw-
gnnubinhup (pGughtiwiht Spwlghwutinh)’ gnipg 180 42/Yyg: Updwl obipdnt-
pIntup Yuwqunw £ 41000-46000 U&/yg:

Y rubdbpp pwpdpdniGYnywihu (066 pyny dniynyubp wywpniuwynn) hbnbpnwwnndw)hu (pwgh
wdluwduhg b 9pwduhg Uwle niphy mwppbp, huswhuhp Gu 8nuipp’ S, preywdhup’ Oz, L wgnunp'
N, wwpniuwlynn dhwgnieniuubip Gu):

2 Ynon wluwepwshuubipp wdfuwopwduwjhu dhwgnieniuubp Bu, npnup unpdw| wwjdwuub-
pnud hwiunhuwunwd Bu Ynow upniebin, ophuwly, wwpwdhup:

8 Uwdnighynipgniup htinnwyh hnubijnt, nhdwnpbine hwnlniyeniuu £ b Yujudws £ hbnndyh dn-
tEYynqwjht Ywqdhg, obpdwumhtwuhg, htnniyh ypw wgnnn duonudhg, hnuph wpwgnie)niuhg:

4 Spwlghwu wdfuwepwshuubph wjuwhuh fundp &, npnup gninpphwund Bu obipdwuwnh-
Swuwihu npnawlh dhowluwypnid:



Lwypbpnud U twypwdpbpputipnd wéfuwduh wwnndubpp dhwuwiny dp-
djuug U 9pwduh htinn Yugdnid Gu dnjGynyubip, npnup niubunwd Gu gnpwjw-
Ywu, onwlwjhu, §ninuynpdwsd U niphy Yunnigywdpwihu dubp: Luypbpnid
Ywpnn Gu [hub] wofuwepwduwihu dniGynyubiph hwpnippwynp hwqupubpph b
wugwd dhihnutbph hwutunn wwppbp dubp, vwlwju pun hpbug Yunnigywd-
ph wnwuduwhwwynyeniiubph b phdhwlwtu hwnynyeniiubph npuug nw-
unw LU Gpbp fudpbiph L fudpwiht wdwugjwiubpp! dbg: Lwypbpp wdbuhg
owwn wyuwpniuwynid Gu wywpwdhtuwjht wofuwopwdhuubp (wywuubp), npnug
punhwunyp pwuwdbp CiHznez £ Lwju tnwpwdnd niubt bwb bwyebuwhu
woluwonpwdhuubipp (ghYjwuubipp), npnughg dnunghlwuubph punhwunip pw-
twalp CiHan b2 Pnnp Gwypebpnud, uwlwju thnpp pwtwynipeniuubpny, ww-
pniuwlynd Gu bwb wpndwnpy wéfuwepwdhuubp (wptuutin) CiHzne pun-
hwunip pwuwdluny npnaynn:

Pwgh Uupwd nwubiph wétuwepwdhuubphg, twyeh Ywquih dby dnunwd
Gu Uwl dddpwihu, pRrYwduwhlt, wgnunwiht dhwgniejniutbp b wquun
donwip: Cwuwn thnpp pwtwynyeniuubipn uwyph dby NWws yhbwynwd
guuynid GU gnip b hwupwjht ujniebip:

Lwypwdebppubpnwd, pugh hpduwlwu nwup wéfuwopwdhuubiphg, Yw-
pnn Gu quuyt| wwwppbp ng uwhdwuwihtu (shwgbgwd) wofuwopwdhuubip pwg
YpYuwyh b Gnwyp Ywwbipny (wiytuubp, wiywnhtuubp W wyu), npnup gnjw-
unud Gu twypeh dowlydwu wpryntupnid:

1.2. bwypwdpbtppubtph punhwunip Phghljwphdhwljw gnigwuhubpp

Lwypwdpbtpph funnipyniup dhwynp dwywnd wywpniwwyynn ynieh
quugywsdu t (Yg/dd, q/udd®), nphu wudwund Gu bwb pugwpdwy funnieiniu:
Qnpduwywund npnpnud Bu twypwdpbinph ny pE pwgwpdwy, w) hwpwpb-
pwlwu funnueyniup: Uw hpbuhg ubiplujwgund £ 20 °C gbpdwumnpbwuntd
twypwdpbpph funnipjwu hwpwpbpnyeiniup 4 °C gbpdwuwnpbwund oph
funnupjwiup: <wpwpbpwlwt funnyeiniup bpwuwynd Bu & uhdyniny: Lw-

P Lwdph udpwiht wdwugjwubpp twdpwdpbpputip Gu, npnup unwgynd Bu hnud twdphg b
wj] wdwuwwhwy wnpnipubiphg, npnup  nwuwlwpgynd o wwppbp  hwnyneggniuubph
hwdwdwju, huswhupp bu bndwu obipdwunhbwup, Yhpwndwu ninpnp b $hghlwphdhwwu

punupwgntinp:



uh np, oph funnieiniup 4 °C gbipdwunpbwuntd hwjwuwp b 1 g/udd-h, www
pwgwpdwy U hwpwpbpwywiu funnigynitubph wpdbpubpp hwjwuwp Gu
(hwulywuwih £, np hwpwpbpwywu funnieiniup wnwug swihnnuwuniyejwu
dbdnieiniu £): Lwypwdpbppubph funniyeniup swihnd Gu uwypw)hu nbuup-
dtwptipny (wnbtindtivpbipny) W whlundbunptipny: Unwunwpwubipp bwjuw-
wbunwd Bu npngt f° hwpwpbpwlwu funngegniup, uwluwiu sbpdwunhw-
up, nph wwydwuubpnd npnoynd b twdpwdpbpph funnyesiniup, Ywpnn &
wnwnptindtip 20 °C-hg: Uju nbiypnid nplk t °C gbipdwunpéwunwd npnpdwd g,
funneyniup  pbpnid BU unwunwpun wpdbph pun hbnlyw] pwuwdup’
g°=g, +a(t-20), npmbn a-u 1 °C-h eipdwunmhbwuwiht ninnudu L,
q/ud®-wuwnhéwu (pkughtuubph hwdwp a =0,00087, nhqbjwhu Junbjwujnte-
eh hwdwp a =0,00076, puwjnintiph hwdwp a =0,00064):

Lwypwdpbtpputiph dwénghlnipyniup wpwmwphtu nidh wgnbgnyesjwu
wnwy dhdjuug WJuwndwdp nbnwihnfunyeyuup htnnyh  dhypnunpniyunnt-
pwjht dwuthlubph nhdwnpneiniu gnigwpbipbiine hwwnynyeyniuu £: Uwdnigh-
Ynyeyniup hbwnbwup L htnniyh dwutuplubiph dhdjuwug hbwn ubpphu 2ghdw,
npp wwjdwuwynpywd £ Ygdwu (Ggdwt) dniGlynyuihu nidtipny: Uwdnighynt-
pIntup gluwynpuutiu Ywhujwsd £ uwdpwdebpph otpdwuwnptwuhg W ph-
dhwywu Yuqdhg: Swppbpnu Gu pwgwpdwy (nhuwdhlywywu b Yhubdwinh-
Yulywt) nt wwpdwuwlwu dwdnighynipniuubp:

THhuwdhjuwywu dwénighlnyeyniup (h) hbnnyh ubpphu othdwu gnp-
swyhgu L Fhuwdhywywu dwdnighynipjwt swihdwu dhwynp £ hwunpuw-
unud [Nw*Y]-p, npp gnyg & wnwhu, np hbnnwyh dbe 1 42 dwybpbuny, hpwphg
pun Unpdwih 1 d hbnwynpnyejwu ypw gunuynn b dhdjuwug tywwndwdp 1 d/y
wpwgnipntuubph wmwppbpnyejwdp (wdhtwp hnupny wbnwiginfuynn 2tpunt-
nh dhol onpwithnn jwpnwdp hwywuwnp £ 1 MNw-ph (LY 11):



LY. 11 Hhuwdhluwlwt dwdnighynipyut deluwpwudwt ufubdw

Uphubdwwnhluwlwt dwénghynyeyniup (n) dhowdwyph ubppht othdwu
wnbuwywpwp gnpdwyhgu £ Wu hwdwuwnp £ hennyh dphuunyu 9bpdwuunp-
dwunwd npnoywd nhtwdhyulywu dwdnighynipjuwu W npw funnipjwu hwpw-

h
pbpnyejwup™ N =é: YhubGdwunpyulywu dwdnghyngjut swihdwu dhwynpp

dhwynpubtiph dhowqguiht hwdwlwnpgnuw (UL) d?/y-u k:

Mujdwuwlwy dwénighynipyniup ybpwgwlwu dednie)niu k, npp dhon-
gny Yupbh b hwdbtdwwnb| vmwppbp htnnwyubph dwdnighyniyeyniuubph gne-
gwuhoubipp: Npwbu wWwjdwuwywu dwdnighynyejniu punniund Bu t °C obip-
dwuinhbwuh wwydwuutipnd huynghdtitnphg 200 dj thnpadwpyynn htinntyp
wpwnwhnudwu dwdwuwyh hwpwpbpniginiup 20 °C gbpdwunhtwunid unyu
swywih pnpwd oph wpunwhnudwu dwdwuwyht: Wu  hwpwpbpnygjwu
rYwihtu wpdbpp punypwgpnud £t °C gbpdwunpdwunid tndjwy hbnnilyh wwy-
dwuwywu dwdnighyniejniup CNU —wwjdwuwlywu wunmhbwuubpny):

Mujdwuwywu dwdnghynieyniuhg Yhubdwnmpywlwuhtu wugdwu hw-

a -
dwp Yhpwnnud Gu hbnlyw| pwtwaup™ N, 40* 20,073120 0;01631 :

¢ t
UwénighYynipjut hunbpup jninh dwdnighwebipdwumhéwuwihu hwwn-
Ynyeniuubph  quwhwwdwu gnigwuhy £ Uwdnighynyejwu hunbpup (Uh)
hpbuhg ubpywjwgunud £ hwpwpbpwywu dGdniyeinu, npp gnyg £ wwihu
Einwnuwjhtu jninbph hwdbdwunnyejudp nwnwduwuhpynn jninh dwdnighynt-
pjwlu Ywlujwdnieiniup obipdwuwmhtwup thnhnfunieniupg: Snpduwlwuncd
dwdnighynipjwu hunbipup npngnid Gu undngpwdh dhgngny: Lindngpwdh og-

10



nwgnpddwu dwdwuwy npnanwd Gu thnpdwYyynn jninp dwdnighynie)niup 50
9C b 100 °C gbpdwumphtwuubpnud: Ujunthbunl, unwgywd nydjwijubph ogunw-
gnpddwdp npnenud BU dwdnighynyejwu hunbpup Y. 12):

Ve, W2/ Uh. dhunjnp
- 20
200 0
// - 40
YV V1 .
- AN
/zé,///,//: ;g
> e s
Wrz2272%5
80 ,/,/A//,ér:f/// )
=60 /,/égéé//
77222
40
A
0
6 8 10 12 4
Viwafi?A]
Vioo= 1%

Ll. 12 Uwdnighyniejwu hunbpuh npnadwt nhwgpuwd
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2. JuntLuL3nneer
2N. L ULNR HPNR3ELEN B CUULUSNR@E3NRLLEN
2.1.1. dwnbjwuynipbph nwuwlwpgnudip b punhwunip Yuqdp

Jdwnbjwujnyep wju Unyepu k, nph wypnwihg gnjwunwd £ obpdnieinit: dw-
nbGwujnyetpht ubpyuwjwgynud Gu hbwnlyw] ywhwugubpp™ wypdwu wpryniu-
pnud wugwwnb] htwpwynpht wnwyb| otpdnye)nit, hwdbdwwnwpwnp hbon
pnulyytiny gnugub] pwpép stpdwunmhbwu, |hub] pwdwpwp nwpwdyws b
Fdwtu dEdwdwdw) oginwgnpdnudu wwwhnybint hwdwp, wywhwwub] hwwn-
Ynyeyniuubpp wwhbGunwynpdwtu dwdwuwy: Swuluwih £, np Junbjwujnyeh
wjpdwu wpqwuppubpp htwpwynphuu phs wfunnunbu 2powwwnnn dhow-
Juypp:

Wu wwhwuoubipht wnwybjwwbu hwdwwywwnwuluwund Gu opgquitw-
Ywu dwagnu niubgnn puwlwu Unebipp” bwypp, qugtinp, hwtwdn wdntfup,
wjnynn 2tipunwpwpbpp, wnnpdp, thwjwnp: dwdwuwlwyhg s2wpdhsubipnd b
hungwjhtu nbnwlywjwupubpnd wyu Unyebph wudhowlwu wjpnuip Wwpquw-
wbu wuhtuwp b fuhun wuwpryniuwybun: Wu puly ywwnbwnny upwd puw-
Ywu Junbwunebpp Gupwpynud Gu dowydwu™ 2w nbwpbpnd puyuwlyw-
uhtu pwpn, npwughg wnwppbp tywwwlubph hwdwp W hwnndy hwnyne-
pIntuutipny odinywd wphbunmwywu Jwnbwunyetp unwuwnt dhnnwiny:

Pninp nbuwyh Junbjwujnyetipp, pun wgpbquunwihu ypdwyh, Yupbih §
pwdwub) htnniy, ququiht b Ynow, huy pun dwgdwu’ puwlywu U wphbu-
wnwlwu whwtph: dwnbuunyetpp punugwd Gu wypdnn b swjpynn dwub-
nhg: Ynown L htinny Junbwuniebph wypynn dwup hptuphg ubpyujwgunud
nddwp pugwhwjnynn phdpwlwu dwgdwu wmwppbp dnGynywp quugyws-
ubiph ynebph pwpn fuwnunipn, nph punlugmghgutiphg Jnipwpwtgnipp
Ywqdyws b wotuwduhg (C), opwdtihg (Hz), preywduhg (Oz), wqninhg (N2) U
donudphg (S): Quypynn dwup pwnyugwd £ hwupwhtu Unyebphg bW wwpniuw-
Ynw £ dnfupp (A) nt funtwynipintu (W): Ynpwn U htinniy Jwnbhpubph pw-
nwnpnieniup unynpwpwp wwhhu G npwiug nwppwht Yugdny (wpunw-
hwjnjwd %ubpny pun quugywsdh), husnd U punyewgpynd b unbihph
npwyp:
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Ustuwshup® C, unbjwunieh wypynn hpduwywu pwnwnpwdwuu
Jdwnbjwujnyenw wdtuwduh wwpnitwynypjwu wybugdwu hbun pwpdpwunwd
£ qunbihph oGpdwihu wpdtipp: Swppbp whwh Jwnbuwunyebpnid wétuwduh
pwuwynipniup ginuynud £ 50...97 %h uwhdwtubpnud:

2pwdhup” H, pun Yupunpnygjuu Jwnbjwunieh Gpynpnpn pwnwinphsu £°
woluwdlhg htiwn, pwuh np wdtuwduh hwdbtdwunniejwdp opwduh wwpniuw-
Ynyeyniup wybih phs £ (dhusle 25 %), pbl npw wjpnuihg gnjuunud £ 4 wu-
qud wybh gwwn obpdnyenit, pwt Unyu pwuwynyejwu wdtuwduh wjpnuihg:

(3ewdhup” Oz npp dwnunud E Jwnbuunysh Jwuqdh dbe sh wynpynd,
pwjg wjndwt wpryntupnd gnjugwd pwpdp Guadwu b obpdwunmhbwuh wg-
nbgniejwu twly nhungugybiny wugwwnynid £ hp hbun phdhwlwu Yuwh dbg
guuynn Ynebphg W, npwbtiu opuhnwgunn wnwpp, dwutwlygnd £ wypynn
pwnyuwgnwghsubph wypdwup™ tywuwnbiny wju gnpdpupwgh qupqugdwun:
Uwlwju, pwuh np nhungwgdwt sunphhy wqww ppywdup gnugdwu ypw
Sdwfuuynid £ npnawyh obipdnieyniu, npp wyjlu sh yepwywuguynid, wwyw Ju-
nbGwujnyeh pwnwnpnyejwu dby dununn prywdhup thwuwnwghnpbtu hwunh-
uwunw £ pwjwuwn: dwnbjuynyeh wnbuwyhg Ywiujwsd ppywduh wywpniuw-
Ynteyntup npw dbie Ywpnn £ vmwwnwuyty 0,5...4,3 % dhowwjpnud:

Ugnwp® Nz, sh wypdnud b, huswbu ppywdhup, hwunhuwund £ Jwnbjw-
Ujnieh Ubippht pwjwuwn: Ugninh ywpnwwynyeinitup htinny b Ynon Junbjw-
uniebipnud dbs ¢k U Yuqinwi £ 0,5...1,5 %:

Odnudpp” S, nph wypnuwhg gnjwunwd £ npnpwyph pwuwyniejwu 9bpdnt-
pIntl, Jwnbjwunyeh Ywgdnwd hwunpuwund £ hwnwwbu wugwuuwih
pwnywgnighs, pwuh np npw wjpnuwhg gnjugnn dédpwiht (SGy) U dddpwlwu
(SOs) wuhhnphwnubpp hwunhuwunw Gu dEwnmwnwlwu dwybiplinypubph qw-
qujhu b htnniywiht Ynnnghwih nidbinugnyu hwpnighsubip: 4noin Junbijw-
Unyetipnud &nwipp wwpniuwyynw £ wnwutunpnuywuhg dhush 8 % pwuw-
Ynipywdp, huy bwypbpnwt® 0,1...4 %:

Unfuhpp™ A, hptiuhg utiplujwgunid t swynynn Ynain punlugnighs, nph
pwuwyp npnaynud £ Jwnbuunysh |ppy wypnuwihg htinn: Wu Junbihph Ywg-
dnw hwunhuwunud £ wugwulwih, wuqud Juwuwwp pwnwnphs, pwuh np
qunbjwujngenwd dnfuph wnuynyeniup wybjugunud £ pwpdhsh dbpbuwdw-
ubph hnywunyewihu  (wppwghy) dwop, huly hungubpnud  fugwunwubph
wwwnbwn E hwunhuwunw: Unfuph pwpdp wywpniuwynigjuwdp Junbjwujnt-
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ptpnw ujwgnud £ wjpdwu obipdnginiup W Juwnwund £ pnuyniiwynipiniut
nL pngwywnnidp:

funuwynieyniup (ontpp)” W, Junbjwunienwd hwunhuwund £ hwnw-
wbu wugwulywih, pwuh np npw gnnpzhwgdwu Yypw Swiuuynd £ gobipdne-
pINLU, husp ujwgbgunud £ Junbjwunieh wypnwihg gnjugnn otipdnieniuu nu
obpdwunhbwup: Funuwyniejwu wnywnyeniup pwpnugunid £ wnbnuywjwu-
ph pwhwgnpdnudp (hwunlwwbu ddnwup), wybjwgunud £ Ynnnghwt b wyju:

Lwupwhu fuwnunipnubipp™ dnfuppp U funtwynyeniup, |hunw Gu wpunw-
phu U ubpphu: Upwnwphuubpp qunbuungeh dby Gu puyund ppowwywinnn
dhowdwiphg, huy ubpphutbpp dwnunwd Gu Junbwunyeh phdhwlwu Yuqdh
dbio:

Ququiht Junbjwunyetpnd wipynn dwup pwnyugwsd b opwduhg (Ha),
wdfuwduh opuhnhg (CO), Ubpwuhg (CH:) U ubipwnyw| dhugl wdtuwdup snpu
wwndubp wwpniwwynn niph wdtuwopwsdhuubiphg (CiHm): Swqujhu ywnb-
(hpubpnul hhduwlwu obipdwjhtu wpdtipp ubpyuwjwgunw Gu depwup W wykih
swun wdtuwopwdhuubipp: Udfuwduh opuhnh (CO) wjpnuihg gnjwunwd £ nyg
dtd pwuwyh obpdnieniu: Guquiht Junbjwupnyebph pwjwunwiht dwup
Ywgunud Gu wgnup (N2), wotuwpent (CO,) U dddpwihu (SO,) qugbinp, rRrRYw-
dhup (O2) b opuyhtu gninpghtitinp (H20):

Hwnbwtynieh $hahlwlywt Jhéwlhg Ywiudwsd, npuw tnwppwiht uqdh
npndwt dwdwuwl, pwnwgnghs Unyebph pwuwlh dwuhtu ndjwijubpp
wmwppbp wpdbpubp GU unwunw: Ybpohtu pwpnugund £ Junbjwunyeh n-
pwyh opjblywnpy quwhwwndwu futunppp: Un huy ywwnbwnny Junbjwunieh
npwyp Ywfudwsd £ npw $hghlwywu Yypdwyhg, quwhwwnnd Gu pun wotuw-
nwupwihu, wuwihwhy (upnpwwnnp), snp, wipynn b opquuwywu Yuqdbph:

Ydwnbjwujnyep, npp winpynn Ynyebphg pugh wywpniwynwd £ uwlb dn-
fupp L funtuwynieiniu, Ynsynid £ wouwnmwupwihtu ni ubpluwjwgynud £ hbwn-
Ww| wpnwhwjwnnyejwdp

CuptHuptOuwyNuy+Sup+Au,+Wuw,=100  %:

Onwjhu-gnp (onuwyht dhgwyuwypnud snpwguwd) Ypéwlh pbpdud Juntjw-
Unyep wujwunw GU wuwhwhy (upnpwwnp), nph wwppwiht Yugdp ubp-
Yuwjwgynud L hGwnlyw| wpmwhwjinnyejudp’ C+H+O+N+S+A+W,=100%:

1 Phdhwlywu pwuwdund unyeh wbuwlyp pwgwhwynnn dnbynyh vowuwlydwu updyniutiph
(njwp nbwpnid C U H) hunbpuubipnud wipynn pdwuswutbtipp (hwdwwywwwufuwbwpwn n b m)
gnyg Bu wwihu ynieh dnynynid ndjw mwpph wnndubiph pwuwyp:
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105 °C gtipdwuwnptwunwd snpwgpwd Junbjwupnyep wujwunid Gu snp b
ubpYuwjwgunwd hbinlyw] wpunwhwjnniejudp™ C+H+O+N+S+A=100 %:

Unfupp L funtwynigyniu sywpniuwynn Jwnbwunyep wujwund Gu
wjpynn, npp ubpyuwywgynud £ hbwnlyw;  wpunwhwjnnygejwdp’
CutHu+Ou+Ny+S,=100 %:

Luwl ddnwdp swyywnniuwynn Junbjwunyep wujwund 5u opquitwywu L
ubpYuwjwgunwd htnbyw] wpunwhwjnniejudp”™ Co+He+00+N.=100 %:

Uty dpéwyhg djnwuphu wugubijhu unbjwunyeh wwppwjhtu Yugdp Yw-
nbih £ npnot| (Yepwhwodwpybi) hbnlyw| pwtwébng
X, =X, 100 -4, —W. =S,

100-A, - W, -5,

npntin X1 W Xo-p hwdwwwwmwufuwt tnwpph wywpniuwynipiniuu £ wnwpptip

dnfupwjunypjw, funtwynypjwu W §ddph wnywinypjwu wwdwuubpnd hw-
dwwwwnwufuwtwpwn Guybunwihtu (Upwuwyynd £ 1 hunbpuny) b ytpouw-
Ywu (upwuwlyynw £ 2 hunbpuny) yhbwlubph nbiwpnid, Ay, W1, Sy, Az, W2, Sp-
p hwdwwwwnwufuwuwpwp Guybunwihtu (1 hunbpu), b Ybpouwywu (2 hu-
nbpu) dnfupwjunyejwu, funtwynypEjwu U &dph wwpniuwynyeniuubpu Gu
Ywqgdh thnthnfunieinit Ypwd Junbjwunyenid:
dwnbjwujnyenw  funuwynieniup wywpniuwyynwd £ wpnwpht (W) L
utipphts (W*) oph inbiupny: Ltinphts (opwduh wypnuwdhg gnjugnn) b wpunwph
(dpowwynphg wnbihpht fuwnuynn) funuwynieniuubph gnwdwpny npnaynid
£ woluwwnwupwihtu Junbihph punhwuny funuwynieyniup, npp hwadwpyynid
£ htwnlw| pwuwdslny
Wi = W + 1_—,.@{122[3_ w9,

2.1.2. Ywnbjwuynyeh shpdwunbind ntuwlnipyniup

Ydwnbjwujnyeh npwyh dwuht nwwnud Gu pun npw 9bpdwumnbing nitw-
Ynypjw, wjuhupt™ pun obipdniegjwt wju pwuwyh, npp gnjwunwd £ Junbjw-
Unuph Inhy wypnuhg:

Ungun U htnny Jwnbjwujnyebph quwhwwndwu hwdwp ogunynid Gu wyp-
dwtu nbuwlwpwp obipdnigjuu gnigwuhshg, npp dhwynp quiugwsdh Jwnb-
(wujnyh nhy wypnwihg wugwwnynn obipdnigjwu pwuwlyu b W swihynd k
yR/yg dhwynpny:
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Ququiht Jwnbuunyetph quwhwwndwt hwdwp ogwnynwd Gu wypdwu
wnbuwywpwp dwywjwiht obipdniejwu gnigwuhohg: Uw hptiuhg ubiplwjwg-
unud k gbipdnipjw wju pwuwyp, npp wugwwnynwd £ dhwynp dwdwih Jwnbh-
ph inhy wypnuihg b swithynid £ 42/0° dhwynpny:

Utungwynp ubippht wypdwt swpdhsubpnid ogqunwgnpdynn Jwnbjwujnt-
pPn quwhwwinud Gu nbuwlwpwp dngwp obpdnyejwdp, wjuhupu™ obpdnyejwu
wju pwuwyny, npp wugwwnynid £ dbY dn| pwuwynyejwu Junbiwungeh |phy
wypndhg b swihynwd £ Y/dnit dhwynpny:

Fhuinbtuwiny Junbputynieh nwppuwiht Yuadp upbih £ npngbp npw obip-
dwuwnbind niuwyniejniup: Ywnbjwujnyenid winpynn hhduwlwu fkdunutinhg
wdfuwduh 1yg-h wypnwihg gnjwunwd £ 34085,5 YR otipdnieyntt, huy opwdup
1 yg-h wjpnuihg 124769,88 Y Uwlwju, pwuh np Junbjwunyep sh hwunh-
uwunuw pwnlwgnighs wnwppbiph wwnq defluwtuhluwywu fuwnunipn, w)| pwpn
phdhwlwu dhwgnyeintu §, npw wjpnuihg gnjwunwd £ uywudwdhg npny sw-
thnd wybih phs otipdniginiu: Uw pwgwwnpynud £ upwiuny, np gnjugwsd obip-
dnypjwu dh dwup Sdwiuuynd b unbjwujngeh dniynyutph phdhwlywu Yuw-
wtiph pwjpuwydwt Ypw:

Puwgh wjn, opwduh wypnwihg gnjwunwd £ onip U ybpp updwd 9bipdnipeynt-
up Yunwgyh, Gt wipdwu wpquuppubpnd onipp gunudh Yuwehjwhtinnt-
Ywihu yhtwynw: Uupupt, 9pwdup wipnwihg gnjugwsd obipdnieiniup (npw dh
dwup) sdwfuuyh wnwowgnn oph gninpphwgdw Ypw, hsp, puwlwtiwpuwn,
pbpbnt £ wypdwu obpdniejwu ujwqdw:

Cwyyh wnubiiny pwpwnpjwsdp wnwppbpnud G qunbwungeh wjpdw
pwpdpwgnyu (Qp) U gwdpwagnyu (Qg) obipdnie)niutiin: Pwnapwgnyu obipdnt-
pIntup Ygnjwuwn, Grb htug wipdwu wypngbunid nbnh sniubuwihu obpdwihu
Ynpnwunubp: Swdpwgnyu obpdnieiniup, nphtu hwéwfu wujwunwd Gu wyfuw-
wnwupwhu obipdnieintu, wju obpdnyenitu £, npp thwunwghnpbu gnjuiunud |
owndhsh quuh wypdwt fugnud Ywd hungh dbg, tpp onipp guuynd £ qu-
quyhu (gninp2nt) Yhdwlynud:

Cwywinup L, np dbY dwu 9pwdup wypnuwihg gnjwund £ hup dwu onip,
Ywd 1Yyg opwshup wynpybihu gnjugunwd £ 9 Yg 9nip: 100 °C 9bpdwumnhtiw-

YUnip wnieh pwuwyh swihdwu dhwynp k: UGY dnp Ynyeh wiju pwuwlu E, npp wwpniuwynid
[ 6.022 x 1023 Jwnnigwdpwjhu dhwynpubp (wwnndubp, dnynyubp, hntubp b wyu): Wu
rhyp hwyinuh £ npytu Udnqunpnjh phy: Unip Uhwynputiph dhowqquwijht hwdwlwpgh (UU<)
Jne hhduwlwu dhwynpubiphg dbyu t:
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unud 1Yyg onipp gninpont ybpwdbint hwdwnp wuhpwdtion £ dnnwynpwwbiu
2670 YR otipdnypeniu dwiuub): <hwnlwpwn, tpt hwjwnuh § wpnwdynn quqgb-
ph hbwun nbwh dpuninpun hbnwgnn opwiht gninpphutiph sbtpdwuwmhéwup, w-
ww Yuwpbh £ npnotip npwiug htivn hbinwgnn obpdnyejwt pwuwyp: Snpduw-
Ywu hwodwpyubph dwdwuwly punniund GuU, np opwjhu gnnpahubipp
dhusl 20 °C obpdwunpéwup hnjuuwihu nbnlu gunuynwd Gu ququihu yhtw-
Ynud: <Ewnbwpwp 1Yg gninpahu duninpun wpunwubunybhu hp htin Yhtnwg-
uh 2670-(100-20)*2,0096 = 2512 Uy obtipdnipiniu: Uju wpwnwhwjinnyejuu dby
(100-20) wunwdp opph gnnpghubiph sbpdwunphbwup wuynwiu £ (°C), huy
2,0096 -n” 9pwjhu gninpehubipnh stpdntuwynieyniut £ (4R/4g* wuw):

Lwuh np Junbjwuynyenw Ywpnn £ wnyw phubp bwb W Yg pwtwynt-
Rjwl Uhgwyuwynhg fuwntyws gnip (wpuwpht gntp), nph 1hg-h gninpzhwg-
dwt Jpw dwfuuynid £ unyupw obpdnieyniu (25124R), nppwu 9pwidtph wyp-
dwt hbnbwupny wnwowgwd oph (Ubipphu 9onip) gninpzhwgdwtu Ypw L
Sdwluuyntd, htinbwpwn, huswbtiu ubppht, wjuwbu k| wpnwpht 9ph gninpzh-
ubiph wpunwutinnwing nbiwyh dpunnpn hbnwgnn obipdniejwt punhwuntp
pwlwynipntup Yihup®

Qw = 23512(9H + W) | (19/4q,
npwnbin 9H-p opwduh wypnwihg wnwewgnn oph pwuwyu £ Yg), W-u Junbijw-
Unyenwd wnw wnpunwphtu oph pwuwlyu £ (Yg):

Jdwnbjwujnyeh Yuqunud wnlw &nwph wjpnuhg unyuwbiu 9bpdnieiniu
E wugwwnynwd: Wuwbiu, 14q ddnudph wypnuwihg 10900 Y obipdnieiniu § gnjw-
unud, uwlwyu, stwjwd npwu, ddnwdph wnlwjnyentup Junbjwunienud sw-
thwqwug wugwulwih k, pwuh np npw wypnwihg gnjuunid Gu twb dbpGuw-
dwubipp pwjpwynn preywihu opuhnutip:

Ydwnbjwujnyeh Yugdh dby dununn ppywdhup, pbl dwutwygnd £ wjp-
dwu wpngbupt b npw wnywjnieiniup ujwgbigunud £ wjpdwu hwdwnp wu-
hpwdbipwin, dpuninpinhg ubpwdynn onh pwuwlynieiniup, wjuniwdtuwjupy nh-
wmwnpyynud | npubu pwjwuwn, pwuh np wquwn prYywduh wugwndwu Uwyw-
wmwyny prYywdsht wwpniuwlynn dhwgnienitubph pwjpwjdwt ypw Swfuu-
ynw £ npnpwyh obipdnipiniu (14g wquwn pprywdhtu unwtwint hwdwp® dn-
wnwynpwuwbiu 11000 y):

Cwayh wnubiiny ybtipp pwpwnpdwsp b thnpdbiph wipryniupubipp htinniy
Ynoun Junbjwunyebph wjpdwu pwpdpwgnyu b gwdpwagnyu gbipdnie)niutt-
pp hwaqwpybnt hwdwp Gpwtuwynpynud Gu hbwnyw| pwuwadubpp®
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Q.=339C+1256H-109(0-S), 42/g,
Qu=Qw-25(9H+W), Y/lg:

Uju pwtuwdlbph dbg Jwnbjwujnysh pwnlugnighs imwppbiph W funtwynt-
pJwU pwuwyneiniuubpp mbnwnpynid Gu wninynuubipny (puwn quiuqywdh):

UWpdwt dwywjwjptu obipdnipjwu gnigwuhop npngnud Gu wypdwu dnpwp
obpdnipyntup pwdwubind qugh 1 Yhindnh dwywih ypw: Uu dwdwip unpdwy
wwjdwuubpnuw (0 °C, 760 dd uun. untt Ywd 101,34 Mw) gwulwgwsd gugh
hwdwp hwlwuwp k22,4 g3

Cwayh wnubiny 2wpwnpjwdp, ququiht qunbwunyeh wipdwiu pwna-
pwgnyt Sdwywjwihu obipdnipjwt pwuwynyeniup” snp quugywsdh hwayndy,
Yuwpbih £ hwodwpyt) hbnbyw| pwuwaslng

Q,,=128(CO+H)+399CH 4+369C nHm, Y/,
huly gwdnwgnyup’
Qy=128CO+108H+356CH4+589C nHm, Y/J>:

Wu pwuwdlbpnd Jwnbwunieh pwnlwgnighs wmwppbph pwuwynt-
pInLuutipp wbnuwnpynw Gu tinynuubpny (puwn dwywih):

Uoluwwnwupwiht Yugdh ququwihu Jwunbjwupngetph wypdwtu pwpdpw-
gnyt U gwdpwagnyu dwywpwihu sbpdnyeniuutipp hwodwplynud Gu hGunlyw
pwuwdalbpny

805
Quoe = @ 05805 7 W | youe,

o o 805
Quae = s 00505 +w |, Yo

Ujuwntin 0,805 wunwdp 143 9pwyihu gninpont quiugywdt £ (Yg), W-u 143 -
quqnud wpnwpht onp pwtiwlu £ Ya):

LUnyu quugywdh wmwppbp Yuqdh Junbwuniebph wpnuhg wmwppbp
obpdnigyniuutp Gu gnjuund: Uu huy wywwnbwnny Junbwuniebph hwdb-
dwunwlywu quwhwwndwtu hwdwp dungdwd  wywjdwuwlywu Junbwunieh
hwuYwgnnnipniup: Mwjdwuwlwu Junbwunyeh dhwynp £ punniudwsd wju
qunbjwungep, nph 1 Y4g Yuwd 1d® pwuwynyeyuu  wypnudhg  gnjwuntd
£ 29000 Uy gbtipdnypejniu:
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2.1.3. Hwnbjhpwonwjht fuwnunipnh wypdwt gkpdnipyniup

Jwnbijhpwonwihu (wjpynn) fuwnunipnh wjpnwihg gnjwugnn obipdniejwu
pwuwyp Ywjudws E Jwnbihph wipnuihg unmwgynn obipdnyejwtu pwuwlyhg L
fuwnunipnh Ywqdhg: Nppwt pwpép b fuwnunipnh wypdwu obipdnyeniup,
wjupwt thnpp £ dhwynp hgnpnigjut Yud wofuwwnmwuph hwdwp dwiuuynn
Ywnbihph putiwlyp:

Jwnbhpwonwjht fuwnunipnh  wjpdwtu  obpdnyeniup  hwedupyynwd &
hGunlyw| pwuwalny

Qup = Q;my .
1-|-I1'E-L}:”q q%/ qq_,

npwbin’ Q-u ywnbhph wpdwt gwdpwagnyt inbuwywpwn sbpdnyeniuu E,
U2/4g, hrt Junbihph wipdwl iphynipjwl gnpdwlhgt £, a-u onh wytkigniyh
gnpdwlhgu k4, L"'01 -p WYgq Jwnbihpp wypbnt hwdwp wbuwywunpbu wuhpw-
Yg o
dtiown onh pwuwlu k, Yg (Ha dwn):
Uoluwwnwupwihtu fuwnunipnh wypdwt obipdnieiniup npngbihu wuhpw-

dbipwn § hwodh wnub| twl duwgnpnuwiht qugbiph? wnywnieyniup wjpdwu
fugnud, uwlwju gnpduwlywunwd (pwpd (hgph Wywwndwdp duwgnpnwihu qu-
qbiph sushtu pwuwyh ywwbwnny) wynpynn b wouwnmwupwihtu fuwnunpnub-
pp unyuwgynd Gu b Qup oGpdnyeiniup punniunwd 5u npubu wpfuwnwu-
pwjhu fuwnunipnh wypdwu obipdnieyniu:

Ywnbijhpwonwhu fuwnunipnh pnuyniuwynieyniup Ywiudws £ npw Yuwg-
dhg (quwhwwynd Lt onh wybigniyh gnpdwygny) b Jwnbihph wnbuwlyhg:
Oppuwy, ptughtwonwihtu fuwnunipnh pnuyniiwynyejuu ybphtu uwhdwup
Yypw k hwutund a=0,45...0,5-h nbiwpnud, huly ubppht uwhdwup® a=1,35...1,4-
h nbwpnw: lvwnunipnh pnuyniuwynipjwu Yypw wgnnd Gu utwb gbpdwuinp-

1 Onh ppwlwtu pwuwlniypejwu hwpwpbpnyeniup wbuwlwunpby wuhpwdtion onh pwuwyni-
pjwup wudwumd bu onh wdbignyh gnpdwlhg L vpwuwlynd Bu a upddnind, wyuhupu
-
“= /1 P —e 18
", npunbinhg” TR ™% 1 Yg wdfuwopwduwihu Jwnbjwunieh wdpnnowlwu

wjndwt hwdwp wbuwywunpbu wuhpwdbow onh pwuwynieyniup hwjwuwnp t 14,7 Yg:
2 Uuwgnpnwihu 5u wudwund wpnwddwu wnwlwnph Jbponud qquiuhg shbinwgwd qugbiph

pwuwynipjwup:
19



dwup U Gugnudp, npnug dGdwgnudp punwpdwynwd £ pnuynitwynypjw uwh-
dwuubpp:

Npwbu pnuyniuwynegywu Yybphtu uwhdwu punniudws £ onh dby Jwnbip-
ph wjuwhuh wywpnwwynyeiniu, nphg wybih fuwnunipnh hwpunwgnudp (Jw-
nbwujnyeh pwuwlh wybjugnup) wju nwpdunid £ ng pnulybih:

Ydwnbjwujnyeh wypdwt (phynieyniup Yuiudwsd £ pngh dwwnp tnmwpws-
dwt wpwgnyentupg: Uju wpwgnieginiup didwunud £ wafuwwnmwupwihu fuwn-
unipnh Guodwu, obipdwunpbwup b duljwynp (hubinh wunnwwnwpeytph wybjw-
gnudhg b wjju: Swpdhsh quunud Junbhph wjpdwtu wnwybjugnyu wpwagnt-
pIntup unwgynud | a=0,9-0,95 onh wybkigniyny punyswagnynn fuwnunipnut-
nh nbwpnw: Lajwsdhg wybh hwpunwgws Ywd wnpuwwnwgywd (Jwnbjw-
Unyeh pwuwyh wwywubignwdp) fuwnunipnutph dnuin pngh dwwwnh tnwpwd-
dwu wpwgnyeniup twgnud £ Unwohtu nbwpnud nw wnbnh £ niubunid
prYywduwht wupwwpwpnyejwu, hul Gpypnpn nbwpnd™ wybgnlywihu
onh nwpwgdwt Yypw dwfuuynn obipdnipju wywwmbwnubipny:

2.1.4. Wpdwu hwdwp wuhpwdbm onh pwtuwlyp

UWpdwt hwdwp wuhpwdbon onh pwuwyp Ywhudwsd kb Jwnbwunyeh
wmwppwiht Yugdhg: Nppwt 2wwn Gu Jwnbwunysh dbe wypynn wwpnbpp,
wjupwu wybh 2uwn on £ wuhpwdtion npw dhwynp quugywdp wypbint hw-
dwpn: Bupwnptup nwbup 14g quugywdny snp Junbwunys, npp pwnyw-
gwd £ Clq wdfuwduhg, H g opwduhg, Shg ddnuiphg, N Yg wannhg, O Yg
prywdlhg U Alg dnfuphg: Upwughg wjpynn tnwppbint Gu wdfuwshup, gpw-
dhup W &dnudpp: Gpbiup wypdwtu nbwyghwubpp b wnndwjhtu quugywdubph
hwpwptinulgnueniuhg npnatiup Upqwd wnwppbiphg jnipwpwgninh iphy wyp-
dwtu hwdwp wuhpwdtion prYwdup pwuwyp®

C+0,—C0, =124+32 = 44,

2Hy + 0, - 2H,0> 4 432 ~ 36
S+0,— 50, =32 +32 - 64

huswbu wnbuund Gup 12pwdhu wdfuwdhu wypbint hwdwp wuhpwdbion
£ 32 pwdhu ppwdhu, hbwbwpwp 1 pwdht wdtuwdhu wypbnt hwdwp
wuhpwdtion | 32/12=2,67 pwdhu prywdhu, dby pwdhtu opwduh pnhy wp-
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dwu hwdwp wwhwugynud k8 pwdhtu pprywdhu, huy dby pwdhu &dph |phy
wjpdwu hwdwp® 1pwdhu prywdhu:

Jdwnbjwujnygeh Yuqgdh dby dununn ppywdhup wjpdwu dwdwuwly wnw-
ohu htipphu thnfuwgnnud £ wypynn wmwppbiph hbwn W, hGwmbwpwp, wjn nwp-
nph wipdwt hwdwp npuhg dpuninpunhg) wybih phy pwtwlnyejwl eeyw-
ohu E wwhwueoynuw: UGY Yhingpwd Jwnbjwujnysh wypdwt hwdwp tnbuwyw-
unpbu wuhpwdtion prYwdup punhwunyp pwuwyp gnidwpynd £ npw Yug-
dh dbo dwnunn wnwudht wypynn wwppbph wpdwtu hwdwp wuhpwdtion
pPrYywdlUh pwuwynyenitutinhg: <tnlwpwn®

Ot = 267C+BH+5-0 | (4q prywdhu)/(Yg Yuwn):

Erb Junbjwunyeh Ywqdp ubpywjwgynid £ vinynuubpny (puin quiugyw-
oh), wuww 1Yyg Junbjwunyeh wjpdwu hwdwp wuhpwdbsn prywdup pwuw-

Up Ynpnadph hbnlyw| pwuwsuny
_267C+BH+5-0

Ous = 100 , (Ug prRYwShU)/(Yg Ywn):

Unynpwpwp wypnudp hpwwuwunwd £ ng el dwpnip preywduh, wy onh
dwutwygnipjwdp, nph dby pRrYywdhut pun Yonwiht hwpwpbpwygnyesjwu
Yuwqunud £ 23,2 dwup, huly duwgwdp wgnunt k: <bnbwpwp 14g yunbjwunt-

rh (nhy wypdwtu hwdwp nbuwlwunpbu wuhpwdbon onh pwuwyp Ynpnayh
hGunlyw| pwuwaslny

o (2,67C + BH + 5 - 0)100 )
e 23 7, 4g ondlg Jun,

Ywd, Gpt Junbjwuinyeh Ywgdp wipgnwd £ wninynuubpny
(267C+8H+5-0)100 267C+8H4+5-0
k= 23.2-100 - 23 % g oty Yuin,
Erb onh wuhpwdbton pwuwyp ny pE Yhingpwdubipny, wy| funpwuwnpn
dbwptpny, www Yniubuwup hbnbyjw| pwuwalp®
L :2.6TC+8H+S—G:2.6?C+8H+5—G
i 23.2-1,293 30 , U on/Yyq Yun,
npwnbin 1,293-p 148 onh quugywdu L (Yg):
Ququiht Junbwunieh nbwpnw, Geb hwjnuh £ npw dwywjwhu Yug-
dp wnynuubpny wpnwhwjunwsd, www |phy wypdwu hwdwp nbuwlwunpbu

wUhpwdtiown onh pwuwyp npnaynid E hbnlyw| pwtuwauny®
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0,5(CO+H.)+ ¥ (n +%} CoHy — 0

Lota = 21 , U% on/u® un,
npwbin n-p Junbwunyeh ququiht wétuwopwdhuubph dnjGynyubpnud wd-
fuwdup wwnndubiph pwuwYu §, m-p* 9pwdup wunndubiph pwuwyu k, 21-p onh
db9 prYwduh dwywiwihu ywpniiwynyesnut t:
Ppwlywunwd wuhtwp £ hwuub] unbjwunysh |phy wypdwt nbuwywun-
pbu wuhpwdbion onh pwuwynipjwt wnywjniypjwu wwjdwuubpnw (huwpw-

ynp sk wuwywhnybp Jwnbihpwonwiht fuwnunipnh pnbwwlwu hwdwubnnt-
pintu): Wn huy wwwbwnny Junbjwunysh (phy wypdwu hwdwp npgnd |
inbuwlwunpbtu wuhpwdtipnhg npny swihny wybh owun pwtwynipjwu on,
nphtu wudwunwd U onh hpwlwtu pwuwynieiniu:

Onh wybigniyh gnpdwlgh wipdbipp Ywiujws £ Yhpwnynn Junbiutjnieh
nbuwyhg, npw wypdwu wwjdwuubiphg, pwndhsh Yud hungwjhu uwpph Yw-
nnigywdph wnwuduwhwwnynieiniuutiphg: <tnlwpwp™ wju gnpdwyhgp, wu-
qud dhlunyu Junbjwuingeh Yppwndwt ywpwgqwind, wmwppbp gnpdnuub-
nhg Yufujwsd niubunid £ wmwppbp oyunhdw| wpdbipubip: Owwunhdwihg onh w-
ybgnyh gnpdwlygh wndtiph shhduwdnpwsd wywlwubgdwu nbwpnid wnw-
owunud £ Junbjwunyeh gbipwdwfuu, husp npw ns nhy wypdwt hbinbwup
a-h wuhwpyh wybugnup unyuwbiu pbpnd £ Jwnbwunysh gbipwdwfuuh,
husp wwjdwuwynpgwsd £ d&s pwuwyh wybigniywihu onh nmwpwgdwtu ypw
obpdnipjwt dwfuuny, hbnbwpwp twlb wpdwtu wnwybwgnyu sbpdwumnp-
dwup ujwgdwdp:

2.1.5. dwnbjwujnyph wypdwu wpquuhpubph Juqdp

Wpdwl wpngbuh punyewghpp Ywpbih £ npngby pun Junbiutnieh wip-
dwtu wpqwuhpubiph Ywqgdh: Uuwbu, wjpdwt wpgwuhpubpnud wéfuwduh op-
upnh (CO) pwgwywniejniup Yywynud £ Junbjwuneh ppy wypdwt dw-
uht, COYwd Hz qugbiph wnywjnieiniup puwgwhwynnd £ ny |phy  wypdwt
thwuwnp:

Qnjnyeynit nlubU wypdwt wpgqwuhpubph Juqdh jwpnpwwnnp npnadwt
wmwppbp dbennutp W uwppbp® ququwuwhquwnputp: Uuwihgh wpryntup-
ubiph hphdwtu Ypw hwodwpynud Gu onh wybigniyh gnpdwlgh wpdbpp hbiwn-
Ww| pwuwadlbbpny
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-Junbjwunieh ns |phy wypdwtu nbwpnud®
1
~— 3,67(0, —0,5C0)
N.

= ’

-Junbwunieh |phy wypdwtu nbwpnud®
1

3.67 -0,
T
Wu pwuwdlbph db woluwnwd qugbph pwnywgnighs tnwppbph ww-
pniuwynieiniutbpp tnbnwnpynud Gu winynuubipny:

i =
1

iE =

Erb hwjunuh L Jwnbuujnysh wwppwywtu Yuqdp, wwyw win Junbjw-
Unyeh wypdwtu wpquuhpubph Juaqdp, Yufujwd wjpdwup dwutiwlgnn onh
(PRYwduh) pwuwlyhg, huwpwynp § npnobi| twl wuwhwhly Gnwuwyny:

Wpdwt wpquuhpubph pwuwyp b dnGYniywp thnihnfunyejwt gnp-
dwlhgp JunbGjwuyniph |phy wypdwu nbypnd (a1):

Upwnwpht  fuwnunipnwgnugdwdp 2wpdhsh  gwunid, dhusl wjpdwu
ulihgpp, wipynn fuwnunipnp pwnlugws £ onhg b Junbiwiynysh gninpahub-
nhg: 6pb Junbjwunyeh dnynywp quugwdp tpwuwytup my, wwyw 1 Yg
qunbjwujnye wwpniuwynn wjpynn fuwnunipnh pwuwyp Yhndntpng Yihup.

1
Ml. = l.'I'LD +—
My ydng:

Ququihtu 2wpdhsubipnd wypynn fuwnunipnp, dhusk wypdwtu uyhgpp,
pwnyuwgws £ onhg U ququwiht Junbuwujnyehg: <twnlwpwp, 14dn| quq ww-
nniiwynn wypynn fuwnunipnh pwtwyp Yihup.

My =aly+1 | Ydn| (03):

LUbippht  fuwnunipnugnjugdwdp owndhsubpnd Jwnbuujnyep quu k
dwuwnnigynud hbnnwy dpéwynid, npp dwywip ubpwddwsd onh dwywihg 2wwn
thnpp £ U wuwnbuynud £ <bnbwpwp, wju nhwh 2wpdhsubipnd, wypynn
fuwnunipnh pwuwyp wjpnuhg wnwy Yihup.

My =aly Ydn|:

dwnbjwunygeh phy wypdwt nbwpnd (a>1) wypdwt wpgwuhpubpp
pwnyugwsd Gu wdfuwpent qughg (CO,), opwht gninpghubinhg (H20), wybl-
gniyw)ht prywduhg (02) U onh htwn quu pwihwugwsd wgnunhg (N2): Ubpp
UgJwd wnwppwywu pwnwnpnyejwu 1lyg opquiuwywu hbnny Junbjwujnye
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wwnniuwynn wypynn fuwnunipnh - wipdwt wpquuppubipp Yhindnibpny)
hwoquplynw Gu hGwnlyw] wpunwhwjnnieniuubpny.

C
Mco, =12

H
T"TH:D — E
Mp,=0.21(x—1)L,
My, = 0.7%L,

Wu wpunwhwjnnieiniutbpnud unbjwunyeh  pwnlwgnighs twppbiph
pwuwynipiniuutpp wmbnunpynwd Gu Yg-ubpny:

1Ydn| (Yud 143 ququiht Jwnbjwunie wwpniuwynn wjpynn fuwnuntp-
nh inhy wjpdwt wpqwuphpubiph wnwudht pwnwnphsubph pwuwynieinluut-
np, Yhindnipny (Yud d3-ubpny), hwoduplynw Gu hbnlyw| wpunwhwjnne-
[pinLutbpny.

Mcp, = InC H, 0

My, = z% C.H,,0,
Mg, = 0,21(a — 1)L,
My =0.79%al, +N; | .

Wu wpunwhwjnnieiniutbpnud unbjwunyeh  pwnlwgnighs twppbiph
pwuwynipiniuutipp wmbnunpynwd Gu d3-ubpny:

Updwt wpgqwuhpubiph punhwunyy pwuwyneniup npngynud £ npwytiu
wnwudht pwnyuwgnighsubiph gnwdwp.

My = Mo + My,o + Mo, + My, | |yn;:

Updwt wpqwuppubph qwugwdwiht pwuwynyeniup hwywuwp k
dhusl wypnudp pwnd thgph quiuqywdhu, dhtugntin npwtg dnjinh puwlwlubpp
punhwunip nbwpnwd hwjwuwn sGu (M2 R |\/|1), husp pwgwwnpynwd £ wyp-
dwt htwnlbwupny dnjGYnyubiph pwpwuwyh thnthnfunyesjwdp: Lagwsd thnthn-
funiniup puniewgpynid £ dntynywp thnthnfunigywu gnpdwygny 773, npu
wjpdwu wpgwuhpubiph dnjbiph pwuwynejwt hwpwpbpnieniuu £ pwpd (hg-
ph dnjph pwuwynipjwup.

_M,
My

Wpdwt wpquuhpubph pwuwyp b dnYniywp thnthnfunyejwt gnp-

swlyhgp ywnbjwuynyeh ng |phy wypdw nbypnud (a<l):

Ho
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Cwndhsh gwunwd Jwnbjwujnysh ns (nhy wypnwip wnbinh £ niubunwd wwip-
pbp wwwnbwnubpny, uwywju dbup Yputwplybup npwughg dhwju dbyp" onh
(PRYwduh) wupwljwpwpnigjut wywwbwnny wnwowgnn ns nhy wypdwu
wnqwuhpubiph futinhputipp, punnbing, np wjpdwl wpquuhputipp punluw-
gwd &u CO,, CO, O, Hz U Nz pwnwnphsutinhg:

LUoqwd wwydwuubpnud 1Yg hbnniy Juwnbwunys ng |phy wypdwu wpgqw-
uhpubiph  wnwudhtu pwnyugnighsubiph  pwuwynyesiniuubpp  (Yhndnitipny)

npnabnt hwdwp ogunynid GU hbwnlyw| wpwnwhwjinnyesniuutiphg.
1-

M.:.;,_szr;:zlL
Mo, =f2 ziﬂtazan
My, —Eki kDElL >
MH:D:I; zk;:a 211,
My, = 0,79,

El

npwnbin K-u gnpdwyhg L, nph wpdtpp wwjdwuwynpwsd £ Junbjwujnyentd
opwadup b wdtuwduh pwuwynipjniuutiph hwpwpbpnyejwdp (pEughuubph hw-
dwp K=0,6...0,7 ):

(26) wpwnwhwjwnnyentuutinh dbe Junbiwunieh pwnlyuwgnighs wnwpptiph
pwuwynipiniututpp wmbnunpynwd Gu Yhingpwdubpny:

Updwt wpgqwuhpubiph punhwunyp pwtwynyeiniup npnaynid £ npuytiu
wnwudht pwnyuwgnighsubiph gnwdwp.

My = Meg + Mco, + My, + My,p + My, dng;

(Gwpd |hgph pwuwynyeiniup (My) L dniGyniywn thnthnfuniejwt gnpdw-

Yhgp #e, npnaynud Bu hwdwwwwnwufuwuwpwp (19), (20) L (25) pwuwdlb-

nny:
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2.2. pEL2PLLEN
2.2.1 Cunhwunip npnypubp

Ptughup 30...205 °C gtipdwuwnhtwuwiht  dhowlwjpnd  Gnwgnn, 2nipg
44,4 UR/Yyq (32,7 U/ obipdwuwntind niuwynipjudp W dnwn -60 °Cobipdwu-
nhbwunwd uwnsnn pbRW (junnieiniup' 0,71A NOV6 g/ud®) wdluwonwdhuub-
ph pwpn fuwnunipn £ Upwnwnpynn pGughutubph hpduwywu dwup twyeh
(Uwypw)ht) L ququiht Ynunbuuwwnh (Ququynunbuuwwmwiht?) ybpwdowy-
dwu dpbtppubp Gu hwunhuwund: Uypuwmpwupwihu hnuphg (pwpwdnttu,
wjnynn 2Gpumwpwntp, phnndwiht wjwg, puwywu quq) unwgynn pbugh-
up dwywubpp nbinbu uwhdwuwdhwy Gu: Lwypw)hu ptughtwihtu $pwlyghw-
ubipp, npnup hwunhuwunud GU wwypwupwihu pkughup pwnywgnighsubin, wu-
qwuynud GU pun npwig unwgdwu Gnwuwyh, ophtwl™ ninhn pnpdwu pbu-
ghuubip, nh$npdhugh pughtttin, Yuwwnwihnhly Ypblhugh pughtiibn b wyju:

Ptughuubpp™ npwtu Yuydwihu pnuljdwdp dfungwdnp owpdhsubiph ht-
nny twypwiht Junbwunyetp, Yhpwnynwd Gu wwppbp Upwuwynyesjwu
ownpdhsubipnd™ wywndnppjwihtu, wyhwghnt, unmwghnuwp b wyu: Upwu hw-
dwwwwwufuwu pkughutubpp nwuwywpgynud Gu Gpynt fudpbpnd” wydwunndn-
phiwihu ptughutbp b wyhwghnu ptughuutip: Lwyeh ypwdowlydwu wpqu-
uppubip hwunhuwgnn pwquihti pbughtpg? W pwpépoluwtwiht punwnph-
shg® pwgh wwpwupwihu pbughtubpu hpbug Yuqdh dbe ubpwnnd Gu uwl
prYwShu wwpniiwynn pwnwnphsubip (opuhgtitutip) W $niulghnuw| hwyb-
[wujniebip*:

Udwunndnphjwihtu ptughtuutph hwwnynieniuubpp Mnwwuwnwup “wount-
pIntuntd unpdwynpynud Gu puwin FTOCT 4.25-h, npp hwdwdwjubkgws E pbugh-

! Ququlnunbtuwwnp 30...250 °C gbpdwuwnhbwlwiht dhowlwjpnud bGnwgnn wwppbp Hw-
nnigwdph wéluwepwsdhuubiph fuwnunipn t, npp Ynunbuuwgynid b puwlw bwypwihtu quqgb-
nhg, hush wwwawnny npwund nddwd Gu npny pwuwlnipywt (12...500 ud®/d®) pwpdpbnw-
gnn wdluwepwshuubip: Swquwiht Ynunbuuwwnp pwdwund Gu $pwlghwubph, npnup oguw-
gnpdynud Bu pughup, hpphnwjht, nhgbwihtu bW hungwjhu Junbwuniyetiph unwgdwu hwdwn:
2 Pwquwjhu Bu wudwund wwypwupwihu pkughuubiph hhduwlwt pwnwnphsubip hwunhuwgnn
b bwyph ninhn papdwt Yud unwhuhl Ypblhugh pughtttpp:

3 Pwpdp ojuwuwiht pwnuwnphsp Unie b, npp wybjwgynd £ pbughuht’ npw ofuwuwhu
phup dbdwgubiny, wjuhupt' nhnnuwghwih Wywundwdp nhdwnpnieiniup dadwgubine hwdwp:

4 Cwybywujniep Jwnbhph, puwinyebph wd w) dhwgniggniuubiph dbe dingynn hwybinid £,
npp pwpbijwynid £ npwug gwhwgnpdwlwu hwnlyniyeyniuutipp:
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uh npwyph quwhwwndwu dwdwuwlwyhg Gypnuulwu (EN-228) b <wdwy-
fuwphwjht Junbhpwht fvwpwhwih unpdbpp hGn (wnnwwy H-3):

Uryniuwly 2.1
Udtpndnppjuhti plightiiiph npwiyh gniguiihptiipp
Lowtiw- RPunypwagpynn
8 uhoub
nigwh2ling Ynudp hwwlnipiniup
2pph L dbju. fuwnunipnubph wwpne- ) Uwppnipnitip
uwlynepiniup
Snyup - Uwppnipintup
dpwlyghnu  Yuqgdh obpdwumphtw- I (dnpdwu 9bpdwunmpbwuw-
e
Uwyht punipwghpp Jht dhowluypbipp
(@npdwt 9bpdwunmphbwuw-
Ulwgnpnp Ynipwyh dtg - It Shewlupbnp
Y ub dwu dwdw-
Ulr;[;{mum no gninpzhwgduls duitw - Sunntuwlnieniup
Lwgbgwd gninpahubiph Guonudp PH Sunniuwlnipntup
Sninpowiht fugwuubp  gnjugubipng ] Stnniwlnienip
hwynudubpp
Sninpowjht fugwup hunbipup - Sunntuwlnieniup
Pwl nhgbnw pnulydwu obpdwuwnp- Ba Utunulignipyniup
dwup
hupuwpnuljdw oGpdwumnhdwip B Uudunwlgnipiniun
Pnuydwu stpdwunpdwuh uwhdwu- Uit u
- twughip)nt
ubinp qnipjnilp
Pnulniuwy Ynugbuwmpwghwubpp ) Utunulignipyniup
uwhdwuubpp
huwnyeniup  20/15 °C gbpdwuwnhaw- 20 Shuwwpwp
unwd Pas: Eubpquiniuwynipeniup
Olywwuwjpu phyu puwn o2wndhswihu OUs, NEwnnuwghnu Ywinwuneent-
dbpnnh up
Olywwuwihu phyu pun hGunwgnunw- oY NEwnnuwghnu Ywinwuneeynt-
yuwu dkpnnh “ up
Oywwuwihu ehu pun Gwuwuwwnp- oy NEwnnuwghnu Ywinwuneeynt-
huyht thnpdwpldwt dbennh bl
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Upndwwhly wdluwgpwsdhuubph wuw- Pngh twnwqwjpwwpiwy-
pniuwni-pintup ) dwu ntuwnipiniup
Pwuwnwgh tubidtiph wwpniuwynyent- YUwjniunipniup, dwppnt-
up ] pynLup
Snnuiht phip iy YUwjniunipniup, dwppnt-
pniup
Lunywsdpubph ugdwu dwdwuwyp - YwjnLuntpiniup
hgnwpnwhpwiht hwdwnpdtipp - YUwjniuntpiniup
Pnpdwpyndp ynudb phrebnh ypw - Unnnghnu wywhynientup
Oddph wwpniiwynipiniup S Unnnghnlu wlwnhyniejniup
Utinhuuunwlughti S5dph wwpniu- RSH Unnnghnu wlwnhynieniup
Ynieyntup
2pnud ndynn preniubph W hhdpbph BKLL Unnnghnts wlnhdniegnitp
wwpniuwynieniup
(Fpywjunteiniup pH Uwoh YpGwwnnudp
(@ntuwynpniejniup - Uudunwugnieiniup
Sniuwynpdwu hunbuuhynyeniup - Uudunwugnieiniup
LYwuwwnph Ynugbunmpwghwu Pb Uudunwugnieiniup
Ujpdwt wpquuhptbpnud dph wwpnt- ] Utinustignienip
uwlynt-pyniup
Lpwynwugwynpnipjwl funwipp - Uuywmwugnipiniup
hunniyghwih thnijh wbinnnieyniup Ty Lhdhwywu Juyjniunteyniup
LYwyntuntejwt thnih wbinnnipiniup T, Lhdhwlwu Ywyntunipyniup
Opupruugduli winquiuppliinh: gnidu:- Ty Lhdhwywu Juyjniunteyniup
np

2.2.2. Phughuubpphtu ubpyuwjugynn ywwhwugubpp

LUbippht wypdwt pwpdhsubiph hnwwih, whwybn b Gplupwdwdytin
owhwgnpdndu wwywhnybine hwdwp ptughup wbwp £ pwjwpwph hbnbyw;

wwhwugubiph®

- nlubUw| wypdwu pwnép obipdnieintu,
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- odinywd |hubi| fuwnunipnugnjugunn! pwpdp hwwnynie)niuubpny, npny
wuwjdwuwynpgwsd tu pwupdhsh htigun gnpdwpynwdp, wofuwwnmwuph dbYy nbdh-
dhg? djntuht wugdwu uwhniunyeiniup U gwndhsh Juyniu wiofuwunwupp nwp-
pbp Yhdwjwywu wwydwuubpnud gwhwagnpdytihu,

- pninp 2whwgnpdwywu nbkdhdubpnd wluwwnb] wnwug nbwnnuwghwjp®
(wunpuwjpiwl),

- sgnjugubip wjpnipubip®, npnup pbpnwd Gu 2wupdhsh gbipnwpwgdwu b
dwyh wybjugdw,

- swnwwgub| daptuwdwubph Ynnnghw htuswybu npwug htun wudhow-
Ywu 2thnwdhg, wjuwbu | wjpdwu wpquuppubiph wqnbtgniyeiniuhg,

- |hub| uyniu, wyuhupt”™ wwhwwub] uygpuwlwu hwwnynieiniuutpp thn-
fuwnpdwu b ywhbunwynpdwtu dwdwuwy,

- spwudpwuw] uwnbtgnuhg, wwhwwubiny dnbhnyeiniup 2powwyunnn
dhowdwiph pwgwuwywu gbipdwunptwuubph nbwpnid,

- sntubuw] Juwuwwp wgnbignip)niu dupnnt b 2powwywinnn dhowdwjph
Ynw:

Npwbugh pbughup pwdwpwph Ybpp Uagwd wwhwugtbipp, wit whwnp £
niubuw npnpwlyh wdtuwopwduwihu W $pwlghntu Ywgd nt pupdp gnnpont-
uwynyentu (gninp2hwliwint hwnynyenitu), npnughg gluwynpwwbiu Yuwfu-
qwsd bu fuwnunipnwgnugdwtu b hwlwnbwnuwghnu  hwwnynyeniuubpp:
fuwnunipnugnjugdwu b ywnbihph wjpdwu wpngbuubph owwhdw| pupwg-
pp 2wpdhsnd Ywiujws £ Yhpwnynn Jwnbihph npwyhg b uudwt hwdwlwp-
gh Ywunwpbinieiniuphg:

! tuwnunipnugnjuignidp swpdhsh woluwwnwuph hwdwp Junbihphg b onhg pwnlugws'
wuhpwdbion Yuqdh, fuwnunipnh ywwnpwundwu gnpdpupwgu t:

2 Gowpdhsh owhwgnpdwlwu nbdhdubpp wju Jpéwlubpu Gu, npnugnd wjt gquugnd |
pbinujwdnieniuhg, wpwgnieniuhg, yununweybphg W wy gnpdnuubiphg Ywiudwd:

8 Ahwnnuwghwu Junbihpwonuwihtu fuwnunipnh huptuwpniju wypdwu wudbpwhulybih gnpdp-
pwg k. wuwpq wuwsd' wuwypiniu gwpdhsh ubipunid, husp Yupniy wybjugund § pnudwdniejniup
ownpdhsh dbipbuwdwubiph Jpw b qunbjwuniyeh wuwpyniuwgbn dwiuup:

4 Wpnipubipp whun wéfuwduwihu unyebp Gu, npnup Ynunwlyynid Bu owpdhsh dbpbuwdwubiph
dwlbplnypubph Jpw b juwpwpnd Gu swpdhsh unpdw| woluwwnwupp:
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2 2.3. Puqhuutiph qwhwgnpéwlwu hwwnynieyniuubpp

PLughup hhduwlwu swhwgnpdwlwu hwwnynieyniuubpu Gu'

- dnbthnieyniun,

- fuwnuntpnwanjugunn hwunynipniuubinn,

- nilnnbwghnu Ywynwunyeiniup,

- bunywdph wnwowgdwu hwynidp,

- Ynnnghn hwwnyniejniuubipp,

- phdhwlwu Yuyniunie)niup:

Ptuqhup dnbihnipyniup punyewqgnynd | upw wjuwhuph $hghlulwu b
phdhwlwu gnigwuppubpny, huswyhuphp Gu dwdnighynieiniup?, dGfuwuplw-
Ywu fuwnunipnubiph b 9ph ywpniuwynye)niup, huswybiu twb hwgbgwsd gn-
(np2hutiph Guonwip?:

Cwndhsh utdwu hwdwlwnpgh uwppwynpnudubipp swihwpbpgwd wugpt-
pny hnunn, wjuhupu' swpdhsh gutubph dby wudhgwubiu dinunn Jwnbihph
pwuwyp Ywjuws £ dwdnighynie)niuhg: Paughtuubipu niubu pninp twypwihu
wdtluwonpwduwihu unbihpubiph dby wdbuwgwdn dwdnighynieiniup' 0.4-0.8
dd?/y 20 °C-nuwd b 12-15 du#/y dhuntu 40 °C-nud: Ldwu wpdbipubipp wwywhn-
ynw Gu ptughup hnwwih dwwnwwpwpnw Yudwiht pnuydwu gupdhsubiph
qwnngph hwdwlwpgny: Uwunwlwpwpdwu hnwwihnggjwi qquih wwowph
ounphhy wwpwupwjhtu pughtubiph dwdnighynyeniup sh unpdwynpynid:

Ubluwthjuwlwt fuwntnipnubpp Ywpnn Gu ubppwihwugl] pbughup
dbe thnont, wjwgh, unywdph b wjup nbupny hnfuwgntihu: Piughunwd
dGfuwupyulwt fuwnunipnubp s6U pnyjwwnpynwd, pwuh np npwup Ywpnn Gu
fuguty $hiinpbipp U swthwptinwsd wugpbpp W npwuny huy fuwpwnby Juw-
nbihph dwwnignwip quuubip: <nywuniewihu whwh fuwnunipnubipp, onp-
twl, wlwgp, wyjuwwnwupwiht fuwnunipnh hbn wipdwu fung dwinubijhu

ownpdhsh quuwdfungwihtu fudph |pwgnighs dwoh wwwbwn Gu hwunhuw-
unud:

o Uwdnghynipyntup wpwwpht nidh wgnbignigywt wwl  dhdjwug  tfundwdp
nbnwihnfunipywup htnnyh dhypnunpniyunnipuihu dwuuhYubiph nhdwnpnigniu gnigupbnpbnt
hwwlnipeniuu b Uwdnighynieyniup hbwnbiwtp b hbnndyh dwuupyubpp dhdjuug htin ubpphu
2thdwl, npp wwjdwuwynpdwd b Ygdwu (Gqdwt) dnbynywihu nidbipny:

2 Cwghgwd gnpnpont dugnidp (Uwle Ynsynud £ wnwdqulwunyeyniu) hinniyh b npw gninpgnt
dholt nhuwdhly hwjwuwpwyznnipjw ywjdwuu
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2nipp pbughup hbn Ywpnn b fuwnuyb) dGluwupluywu fuwnunipnubiph
ubppwihwugdwu udwuniejudp, huswbu twl onhg 9pwihu gnnpont funwg-
dwu wwwbwnny, tpp onp dwnund k' pbughup pwp' npw nuunwpydwu dw-
dwuwly: 2ph wnwynyeiniup hwnlwwbu yunwugqwynp £ gpnihg gwdp obip-
dwuwmhbwuubpnuw, pwuh np wnwowgnn uwngb pjniptinutpp Ywpnn Gu qqu-
(hnpGu pwpnwgub| Ywd unyupuly wdpnnoniypjwdp nwnwnpbgub) ptughtup dw-
wnwlwpwpnup 2wupdhsh Junbjhpwjht hwdwlwnpgny: PGughup dwunwlyw-
pwpdwu fuwthwunwp pwpdp uwngnn wdtuweopwsdhuubph W uwngt pnipbin-
ubph wnwowgdwu wwwbwnny wwjdwuwynpwsd E pbughup Yugdnd L
huwpwynp £ dhwju pwdwlwuptu gwdp sbipdwunmhbwutbpnw: <bnlwpwnp,
owpdhswihu pbughtubph pnipbnugdwu ulygqpuwlwu 9bpdwuwmhéwup sh
unpdwynpynud:

Npn2 nbwpbpnu ptughup dwunwlwpwpnup Yupnn £ luwdwudbp Yud
punhwupwwbu nunuwnpbgyt] yunbjhph hwdwlywpgnu gninpgne Ywd gninp-
oh-onwjhu fjugwuubph wnwowgdwu wwwbwnny: Upwug wnwowgdwt hw-
quuwwunyeiniup quwhwwnynud | hwgbigwd gninpphubiph dugdwu dwlwp-
nwyh hhdwu ypw: Nppwt pwnép b hwgbgwsd gninpahubiph dupnidp, wjupwu
wybh huwnbuupy £ pGughup gninpphwunwd: et hwgbgwd gninpphubph 6u-
onwip hwywuwn £ wpunwpht Gupdwup, pbughup tnnud E: <wgbigwd gninpgh-
ubiph Gupdwu wpdtipp Yufudwsd b obpdwunphbwuhg: Lbpdwunhbwup pwns-
pwgdwup gnigpupwg dadwunwd £ gninpant W gninpoh-onwiht fugwunwdubph
wnwowgdwu Yunwugp: <hnbwpwp, swpdhswihtu ptughuubiph hwgbigwd gn-
Inp2hubiph Guonwip uwhdwuwwy £

— wdwnwjhu pkughuubph hwdwp' 500 Jd u.u. (66,661 YNw),

- ddbinwjhu pkughuubph hwdwp' 700 dd u.u. (93,325 YMw):

Cwagbgwsd gninpphubipp Gugdwdp wwydwuwynpynwd £ twbe owpdhsh
gnpdwpldwtu htwpwynpnie)niup: 33,2 YNw (250 dd uunhyh ujntu) wpdtphg
wju Gupdwu ujwgbignudp Yuwpny Jwwnwgund | pGughuh gnpdwpluihu
hwuwnnie)niuutipp:

Phuqhtubiph juwnunipnugnyugnng hwwlynipyniuutpp: Cwpdhsh dbg
qunbjwujngeh wypdwu [phynieyniup wwjdwuwynpynd £ Jwnbijhpwonwjhu
fuwnuntpnh npwyny: Wu dp Ynndhg Ywujws £ uudwu hwdwlwpgh Yunnig-
Ywdphg, djnu Ynndhg™ Yhpwnynn Junbiuinyeh $hahlwphdhwlwt hwn-
Ynyeniuubiphg: dhpohtuubphg wdbuwg(fuwdnpp gninpanitwynyesyniuu £, npp
puniewgnynu b Junbjwunyeh $pwlyghnu Yugdng b npw hwgbgwd gninp-
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ohubph Quonwing: Sninpontuwynieiniup hbnny Jpéwyhg ququihuhu wu-
gudwu unbjwuiniyeh hwwnlynyeniut £ Wu hwwnlnieiniup qquihnpbu Yuwfu-
qwsd £ Jwnbwuynysh phdhwlwt Ywqgdhg:

LUbippht wjpdwtu pwpdhsubipnid wypynd £ dhwju ququiht ypdwynud
guuynn qunbuuniep: <bwnbwpwnp wjpdwu wypngbiuht wbwnp £ bwfunpnh
htnny Jwnbiwunysh pphy gninpzhwgnudp b gnjugwd gnnpphubiph dwu-
pwypyhwn fuwnunwip onh htw: Grb unbjwujnyep Jwwn § gninpphwuntd, w-
ww npw sgnnpzhwgwd dwup (hbnnwy thnip wnbupny) sh wypynud: dwnbjw-
Unyeh gninpohwgdwu wuwnhtéwup dedwunwd £ onh hnuph wpwgnyepjwu db-
dwgdwu b 9bpdwumnhtwuh pwpdpwgdw hbwn: Ywnbuunyenid wéfuwonw-
shuubiph dnitynywp quugwdh wybjugdwu hbun npw gninponiuwynie)niup
quwnwunwd k, husp pwgunpynud | dwup wdtuwgpwdhuubp wywpniuwynn yw-
nbGwujnysh funnyejwu U ndwt 9bpdwuwmptwup wybjuwgdwdp:

Jdwnbjwujnygeh gninpeniwynyeiniup quwhwwnnud Gu npw $pwlyghnu
Ywqgdny, npp punypwagpynud £ Junbwunieh wnwusdhtu dwubph (pwlyghw-
ubiph) wugwwndwu (pnpdwt) shpdwunhbwuwiht dhowlwpny: dpwlyghw
qunbjwungeh wju dwut k, npp gnnpant inbupny wiugwwnynud £ npnawyh
obpdwunhbwuubph dhowywpnid:

Spwlyghnu Ywgdp npngnud Bu hwnny uwpph dhongny, npuintin hbinw-
gnunynn Jwnbiwujnysh thnpdwudnp wmwpwgund Gu dhuslk npw Gnnudp:
Ujuintinhg Junbjwuniyeh gnnpahubipt ninnnud Gu nbwh uwnuwpwu, npwnbn
npwup Ynuntuuwgynd Gu U hbnnyph wnbupny hwjwpynud swihnn qquup
dtg: Uwnuwpwuhg htwnn, Ynunbuuwwnh wnwoht Ywpehh gnjugdwu wwhhu
$hpuynud k£ obipdwunptwup: Wu wwhp punniuynud £ npwbu Junbjuungsh
pnpdwt uyhgp: Wunthbunl $hpund Gu 10, 20, 30 % pnpjwdph gnugdwu
obpdwunphbwuubpp: Mpngbup hwdwpnu Gu wjwpndwsd, Gpp pnpdnud |
thnpduwywu udniph punhwuny dwywih 98 %-p, huy npwu hwdwwwwnwu-
fuwunn obipdwuwmhéwup, npp unyuwbu $hpuynid | punniunud Gu npwbiu Jw-
nbGwujnysh pnpdwu Ybpoh sbpdwunphéwu: dbpohuu punyewgnynud £ $hpu-
qws obipdwumnptwuutph wdbuwdbtd wndtipny: Udbuwdbs gbpdwuwnptwuh
(Gndwu ybpoh obipdwuwnptwuh) unwgnwihg hbinn nbnulwjwupnud otipdwu-
wnhéwup ujwgnud k, hust b wunud £ wju dwuptu, np pnpdwt wypngbiut w-
qupundws k: Upwuhg htinnn inbnwywjwupnid duwgwd hnpp pwtwlyniejwdp
spnpwd UynieU wudwunid Gu duwgnpn: @npdwtdnph twfutwywu dwywih
nt pnpjwdph U duwgnpnh gnidwpwiht dwywiubiph wwppbpnyeniuu hpbuhg
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ubpYwjwgunwd £ Ynpnwunubipp, npnup wnwewunwd Gu Jwnbihph npny dwup
gurnidwu htinbwupny: ®npdh wpnyniupubph hpdwt Yypw Yunnignd Gu thnp-
dwnlynn Junbjwuynyeh $pwlghnt penpdwt gpudhlp (ul. 2A1):

Qnjnyejnit niubignn unwunwpwubpp twfuwwnmbunwd Gu npngt| pughup

Gndwu ulgph obipdwuwnptwun, 10 %, 50 %L 90 % penpwdph wugwndwl
obipdwuwnpdwutbpp b pnpdwu Ytipoh' 98 % pnpdwdph wugwindwl, sbpdwu-
inhéwup:

%p

100

/

80 V4

y A

. A
4

1
20 \ /

>
20 40 60 80 100 120 140 160 t°c

nwuwlwpgnuipLy. 2.1 PEughuh $pwlghnu pnpdwt
anwhlp:
19npdwpluiht $pwlghwbp, 2. Usfuwwnwlpwht
$nwlghwutp, 3. dbkpsuwihu $pwlyghwubn:

Unwohtu $pwlyghwt, npp wwpniuwynw £ pbiughuh wnweht 10 %penp-
Ywdpp, Yngynud b gnpdwpluyht W punipuwgpnud £ ndjw piughth 2uipdhsp
gnpdwpynn hwwnynyeniuubipp: Nppwt gwdp £ wju dpwlyghwih pnpdwu obip-
dwuwnhbwup, wjupwt hbonnyejwdp £ hpwlywuwgynwd swpdhsh gnpdwpynt-
dp: dbnwhu ptiughtutiph hwdwp wuhpwdbiown £, np 10 % pnpjwdpp wu-
swwnyh dhusl 55 °C obipdwunmphéwup, wdwnwihu ptughtuubph hwdwp® ng w-
ytth 70 °C obipdwunphbwup: hdwuwiny 10 % pnpdwdph wugwndwl tiexobip-
dwuwmhbéwup, Ywpbh £ npngbp onh wju tjuqugnyu obpdwuwnmhéwup, nph
nbwpnuw nbn huwpwynp £ 2updhsh htigun gnpdwipynudp” tey= 0,5t 100650,5 °C:

Ptiughuh phplL (gnpdwnplwiht) $pwlghwbpp gluwynpuwbu wuhpw-
dbipwn U 2wpdhsh gnpdwplydwu b mwpwgdwtu pupwgpnd: Wu hul wywwn-
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dwnny swndhsh hwdwp pbughup puwnpnd Gu 2pgwwywnnn dhowywyph obip-
dwuwnhbwuhg Yufujws:

Udwnwjhu ubignupu, Gpp onh otipdwunmpbwup pwjwywuhtu pwnép k,
nwpwgwd pwndhsh Yuwnunh nwly hutwpwynp £ Junbihpwwnwp funnnduy-
ubipnul piughtp wnwyby phpU $pwlghwbnh gninpghwgnid, hugn Yupnn |
gnnpawjht fugwuubph wnwowgdwt wwunbwn nwnuw| W fuwpwnb) swpdh-
sh Uunpdw| woluwwnwupp: Upwuhg funwuwihbint hwdwp dhowdwynh te, obip-
dwunhbwup ywpdwuubpnu wuhpwdtion £ Yphpwnt] wjuwyhup pbughu, nph
10 % penpywdph wugwwndwu obpdwumnptbwup pwywpwpnud § hGunbyw) wwy-
JWUNU® tio9=0,5t oq+46,5 °C:

Ptughuubpnd 2nun Bnwgnn woéfuwopwdhuubph pwuwynyeniup uwh-
dwuwthwynn gnpdnu b hwunhuwund twb Gndwu uygph oGpdwunpbwuh
wndbipp, npp pninp dwluhoubph - wyunndnphwihu pbughuubph  hwdwnp
swhinp £ gwdp [huh 35 °C-hg: Wu wwjdwuh hpwlwiuwgdwu nbwpnd udu-
gnu Gu gnnpohwgdwu hbunbwupny onun Gnwgnn wdtuwepwadhuubph Yn-
pnwwnubpp, bGpp pbughuph wwhbBunwynpdwu nbgbpynwwpubpp wwpwunwd
U wplh wgnbigniypniuhg:

(dnpJwdph wju dwup, npp Ywqgdnw L pbughup 10 %hg dhush 90 %-p
UYngynud £ wpuwwnwpwhts dpuhghw: Wu pwlghwih gninpahugdw (wu-
owwndwl) obpdwuwmhbwup swhwnp E gbpwquugh 160-180 °C-p: Nppwt dhw-
ubn £ pGughtuh woéluwopwduwihu Ywqgdp, wjupwtu Ywpny b pwpdpwuncd
pnpdwu Ynpp (LY. 3) gpwdphyp dhoht dwunid: (dnpdwt Ynph wjuwhuh punt-
pwgpny pkughtut wwwhnynud £ 2wupdhsh uyniu W gwhwybun wfuwnwupp
pninp owhwgnpdwlwu nbdhdubpnwd: Gnpdnn unwunwpwnubph hwdwdwju
pbughuh w2tuwwmwupwihu $pwyghwt unpdwynpynid £ puwn 50 % enpdwdph
wuswindwt gbipdwunhwuh tsess, Npp wywnndnphpwhtu pkughtutiph hwdwp
Ywgunud £ 100-115°C: Uju wwpwdbuph gbpwquugnudp todwd dhowwphg
ujwqbigunud £ gwindhsh gnpdwnpulwunteiniup (pwithwnpniuwlnieiniu):

Ptughup dwup wdtuwepwsdhuubpp, npnup wugwwnynuwd Gu 90 % pnp-
wdph gnjugnuihg htwnn b dhugk ndwt Jbpop, hpkughg ubpyujwgunud Gu
ytpouwihu ppwlyghwu (ynskip): Upwug wnluwnieniup Junbhpnid fupuwn
wugwulywip k, pwuh np wnwy Gu pbipnw pwgwuwlwt Gplnypubp™ Jwnbih-
ph ng phy wypnud, quith wwwnbph Ypwihg puwninh punwuph |Ywgdwu
htwbwupny dbpGuwdwubph dwoh wybjugnud b 2wpdhswiht jninh ophlw-
gnud, wjpnipwgnugdwt wybjugnwd W wyju: Nppwt thnpp £ pbughtuh 90 % -

34



pnpywdph wugwwndwt ulqph U Grndwt ytpoh obpdwuinpbwuwihu dhowlwy-
pp, wjupwt pundp £ npw npup:

Pwgh $pwlghnu Yuaqdhg, Junbihph gninpaniiwlniginiup punyzuwgn-
Ynw £ bwl hwgbgwd gninpohubiph Gugdwdp: Epdwunpbwup pupépwgdwu
htwn wju Gugnuip wénd £ Nppwu pwpdp b hwgbigwd gninpphubiph 6ugnudp,
wjupwu wybh gnnpaniuwy £ Junbiwuingep W phs sbpdnyeynit £ wywhwuy-
dnwd npw gninp2hwgdwu hwdwp' Junbijhpwonwihtu fuwnunipnh gnjugdwu
dwdwuwly: UhUunyu dwdwuwl, hwgbgwd qgnnpohubph 2w pwpép
Gupdwdp Jwnbwunieh Yphpwnnwip pbpnud £ gnnppwiht jugwiutph wnw-
owgdwl, quuubph jgdwt ujwgbgdwu U, hbGwbhwpwp, hgnpnyejwt
wuydwu:

Ptuqhtuubiph nbiwnnuwghnt fuwyniunyeniup: Lwypewhu Jwnbjwunieh-
nh, huswybtiu bwl wnwudhtu wdtuwonpwdhuubph nbnnuwghnt Ywniunwyeyniup
(nGwnnuwghwihtu nhdwlwbnt nluwynipniup) tiwppbp npulinpnudubp £ gni-
gwpbpnud nwppbp Yugdh wouwwnwtpwiht fuwnunipnubpnud: (GRYwdun
wybgnyp wwjdwuubpnw (wnpww fuwnunipnubip) nbwnnuwghnt pwnép Yw-
Jntunieinlu B gnigwipbipnud wwpwdhuwiht wdtuweopwsdhuubiph hgndGpubpp:
(3eywduh wupwywpwpnipjwu nbwpnd (hwpnwun fuwnunipnubn) wnwybg
Yuwyniu Gu wpndwwnpl wdtuwopwdhuubpp: Uulwlu fuwnunipnh Ywqdhg, w-
nwyb| gwdp nbnnuwghnt Ywjniunieyniu Gu npubnpnud unpdw| Yunnigywd-
ph wwpwdhtuwihtu wdtuwepwdshuubnp: Lwypbuwihtu W ny uwhdwuwhu ws-
fuwopwsdhuubipp, yYbpp updwdubph uwwndwdp, dhowuyw] nbunuwghnu
Ywyniunieyniu Gu gnigwipbipned:

Lwuh np pwpdp nbnnuwghnu uniuniejudp odnwd widfuwonpwdhu-
ubipp (hqnwwpwdhuubpp, wpndwwhlubpp), wwppbp Yugdh fuwnunipnub-
pnuw, hptiug twppbp dubpny Gu npubunpnud, wwyw pbughup hwlwnbwnuw-
ghnu hwwnynyeniuubpu wdpnngnyejwdp puniewgnbint hwdwp YyGpghtubphu
quwhwwnud GU wnpww U hwpnwwn fuwnunipnutipny pwnpdhsh wpfuwwnmwuph
nhunwpldwdp: Unpww fuwnunipnubpny swpdhsh woluwnwuph nhunwny-
dwdp unbihph nGunnuwghnu Yuwjniunyeniup guwhwwnud Gu oyunwitwjhu
pUh dhongny (oyunwuwht phyp ptughtuh nGwnnuwghnu Ywjniunyesintup quw-
hwwnnn wwjdwuwlwu dGdnieintu £), hul hwpnwwn fuwnunipnubpny swpdh-
sh wouwwnwuph nhnwplydwdp nbnnuwghnt Yuyniunysntup guwhwwnud Gu
puin Jwnbihph wbuwlwjunygjuu: OYumwuwihtu phyp npnaynud £ pninp pbu-
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ghuutph (wywnndnppjwiht bW wyhwghnt), huy nbuwlwjunyeniup™ dhwju
wyhwghnu pkughuutiph hwdwp:

Ptughup olywwuwihtu phyp npnenud GU hwwnny dhwgjwu wpdhswihu
nbnwywjwuph Yypw, wju finwinuwiht Junbuunysh hbwn hwdbdwwndwu dp-
ongny: Ewnwnuwiht Junbjwunyep pwnwnpynud £ Gpyne tnwppbp wdtuwg-
pwdhuubiphg™ hgnolwnwuhg (ntuh pwpdp nbwnnuwghnu Yuynnge)nit) b u-
hGuwwuhg (odndwd £ gwdp nbnnuwghnu Yuyniunyegjudp): Wu wdtuwopw-
shuutiph $hghywywu hwwnlynyeniuubpp 2wwn dnn Gu, pwjg upwup nubu
wmwppbp Yunnigwdputin, husny k| pwgwwpynud £ npwug wwppbp nbunn-
Uwghnu Ywjniunyejwu npultnpnudp:

hgnolywnwup™ CsHis, oyunwh hgndbtiputiphg dbyu Lk, nph nbwnnuwghnu
Ywyniuneyniup . ywydwuwwunpbu  punniujwd | 100 dhwynp: Uw wnwug
nbunnuwghwih wnwowgdwu Ywpnn £ woluwwnby dhusk € =8,15...8,3 ubind-
dwu wuwmphbwu niubgnn pwpdhgubpnud: L-hbwunwup™ GHie, nltup onpwjw-
Ywt Yunnigywdp, nph nwnnuwghnu Yujniuniegniup punniudws £ 0 dhwynp:
Uw wnwug nunnuwghwih Ywpnn b woluwwnb) dhusl £ =3,5 ubnddwu wuwnp-
dwuny pwndhsubipnud: <Gwnbwpwp, npnawyh dwywjwiht hwpwpbpwygnt-
pintuutipny fuwnubiny wju wdtuwepwdhuubipp, Ywpbh § uwmwuw] 0-hg
dhusl 100 dhwynp nbinnnuwghnt  Yunitunigjwdp  Ewnwinuwht Junbjwujnt-
ptin:

Qnjnye)nit nlubu ptughtup oyunwuwihtu pyh (Of3) npnpdwu tpynt dbenn-
ubip” 2wpdhswihtu (COM3) U htitnwgnunwywu (€O(3): Epynt nbiwpnid £ ohunw-
Uwjhtu phyp npnaynud b jwpnpwnnp wywydwuubpnid hwwnndy nbnwlwjwup-
ubiph ypw (oppuwly YUT-65), npnup hpbughg ubplywjwgund Gu thnihnfuw-
Ywu ubnddwu wuwnmhéwuny (¢ =4...10) L dh pwpp swithnn nu gpwugnn uwp-
ptpny Yndytyunwynpdwd dhwgjwu ubippht wjpdwu owpdhsubin:

Cwndhswihtu dbpnnny ptughup olywnwuwiphu pYh npnpdwt hwdwp nb-
nuluwynud Gu - thnpdwplynn Yunbihpny  dhwguit updhsh wafuwwnwph
unwunwpuubipny uwhdwudwsd nbidhd: <hnghbnt wybjugunud Gu ubinddwu
wuwnptwup, dhusk swpdhsp Yubuh woluwnt] nbunnuwghwinyg: “Hennuw-
ghwjh huwnbuuphynyeniup gpwugnw Gu hwdwwwunwufjuwu uwppbpny: Uj-
unthtinl, ywhwywubin hwunmwwnywd wotuwnwupwihtu ntidhdp b ubinddwu
wuwnphtwup, swndhsp thnfuwnpnud Gu blnwnuwjpu pkughuny wluwunwuph:
Ewnmwnuwjhtu ptughtup punywgnighsubpu puunpnud Gu wjuwbu, npwbugh wju
nbwpnW hwjnujwd nbwnnuwghwih hunbuupyniyeniup  hwdpuluph  nyju
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wwjdwuubpnuw thnpdwplynn qunbihpny wotuwnbihu wnwowgwd nbiwnnuw-
ghwjh huwnbuupynipjwu htw: Loyws wwpdwuph hpwlwuwgdwu nbwpnud,
puin blnwnuwihtu Jwnbjuujnyenid hgnolywwup pwuwynypjwt quwhwnynid
E thnpdwpyynn Jwnbjwujnyeh oywmwuwihtu phyp, npp unbjwunieh nbiwnn-
Uwghntu Jujniunyejwu swipdwtu yuwjdwuwywu dhwynp £ U gnyg £ wvwihu
thnpéwpyynn Jwnbjwujnyeh htitn ninnuwghnt Yujntuniypjwt wbuwytitnhg
hwdwpdbp' hgnoywnwuhg U unpdw| hbwwmwuhg wwwpwunyws, bunwin-
Uwjhtu Junbwunyeh dbg hgnolunwuh ninynuwiht ywpnitwynipiniup (puun
dwywih): Ophtuwl, ptughuh A-76 dwluhgh dbg tinluhy ehyp hnpnud £, np
npw nbnnuwghnt Yujniunyeyniup hwdwpdtip £ 76 % hgnoyunwu U 24 %
hGwywnwu wwpniwwynn fuwnunpnh (knwnuwiht Junbjwuinyeh) nbunuw-
ghnu Ywyntunipjwup:

Ptughuubpph oywnwuwjhtu pyh quuwhwwndwtu djnw dbennp hbuwgnunw-
Ywuu L, npu hpwlwuwgynud £ thnpdwpynn inbnuwjwuph swpdhsh uwywy
ptntwynpywd wouwwnwupwihtu ntdhdh wwjdwuubpnwd: Wu huYy wywuntw-
nny hGwnwgnunwywu dbpnnny npnaywsd oyunwuwihtu rhyp (KOf3) npng sw-
thny wybiih d&& E, unyu pkughup swpdhswihtu dbennnyd npnadwd oyunwtwihu
ryhg (CO3): L<tnnwgnunwlwu dbpnnny npnadwd olunwuwiht phyp pbugh-
uh dwluhgh dbg uonud LU «M» hunbpuny, ophuwl’ ptughtu AU-93:

Cwhwgnpddwu pupwgpnud pkughuubph oywmwuwiht pYbph unwgynn
thwuwnwgh wpdbpubph gbpinwdnyeniup gnyg £ wvwihu, np hGnwgnunwywu
dbpnnny npnaqwd oyunwtuwihu phyp pughtubph hwlywnbuwnuwghnu hwwn-
Ynypyniuubpp wnwybuwbu jwy £ pungewgpnud pwnwpwiht GppUbynyejwu
wwjdwuubpnuw 2wpdhsh wofuwwmwuph dwdwuwy: Wuhupt™ wju dwdwuwy,
Gpp 2wpdhsh obipdwjht jwpywdnip)niup hwdbdwwmwpwp tnpp L Swup Gw-
twwwphwihtu b 2whwgnpdwlwu wwjdwuubpnd wfuwwnnn 2wpdhsh obip-
dwunmhbwuph pwpépwgdwt dwdwuwl pbughuph thwunwgh nbunnuwghnu
Yuwyniuneyniuu wybith 6hown £ punewgnynud pwindhswihu dbpnnny npnpqwd
olyunmwuwpht pyh dhongny:

LUoqwd Gpyne dbpnnubpny npnadwd oyunwuwihu pybiph wwppbpnipe)nt-
up Ynsynud £ pughup qquyniunieyniu:

Npn2 wdtuwonpwdhuubiph oyunwuwhtu phyu wybh pwnép k, pwu hgnol-
twuhup (nnnnpp”™ 103, mphwwwup® 104, M-puhinp” 105): Ywu twb U-hbw-
wnwuhg gwdp olywmwuwihu rhy nitubignn wdtuwonpwdhuubp (U-olwwup® dp-
unw 20, u-ntYwup” dhunw 53):
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Ptuqhtuubiph ppdphwlwt Yuyniunyeyniup: Uju gnigwuhyp puniyewgpnid
E Gpluwpwunlb ywhywudwt, dndwt, thnfuwnpdwu b owpdhsh ubpuddwu
hwdwywpgh nwpwgdwt dwdwuwl hwwnyniyejniuubpp b Yugdp ywhwwub-
[t pGughup niwyneniup: nfuwnpdwtu juwd wywhwywudwu dwdwuwl
pbtughuh dbe hpwlwuwgnn phdpwlwu thnihnfunie)niuubpp wwydwuwynp-
qwsd U npw Yuqdh dbg dntunn wdtuwonpwsdhuubinh opupnwgdwdp: <hnlw-
puwpn, pkughup phdhwlywu Yuwjniunyeyniup npnaynud £ opuhnugdwu phdhw-
Ywu nbwyghwubph wpwgnyejwdp, npu k| Ywiujwsd £ wypngbuh wwydwuut-
nhg b opuhnwgnn watuwepwshtutinh Yunnigjwdphg:

Ptughup opupnwgdwtu dwdwuwly wnbinh £ niubunwd npw dby fubidwjhu
unyetiph Ynwnwynid, husp opupnwigdwu wpquuhpubph wnihdbpugdwu U
Ynunbtuwgdwu htnbwup E: Opupnwgdwtu ulygpuwlwu spowuntd fubdwjhu
Unyebtiph pwuwynieyniup dGd sk W npwup wdpnnonyhu ndynid Gu pbughup
punhwunip quugywsh dbg: Opuhnwgdwu wpngbuh funpwgdwtu hbwn fub-
dwjhu ynebtiph pwuwynyejniup wybwund £ b gwdpwunud E pkughup dbg
npwug [nwthniye)niup: Ptughup dby opupnwgdwt wpqwuhpubph Ynunw-
Ynwip Yupny ywuwnwgund | pbughtuh swhwgnpdwywu hwnynieyniuubpn:
fubdwjhu Unyebipp Ywpnn Gu wnwuduwuw| ptughuph punhwunyy quugyw-
ohg” gnjugubiin tunywdpubipn nbgbpynwwputiph b funnnuluwownbph dby:
Cwndhsh ubpwddwu hwdwlwpgnd wnwpwgdwu hbGnbwupn wulwyniu
pbughuh opupnwgnidp pbipnud £ dbpGuwdwubph ypw tundwdpubiph gnjug-
dwt, phuswbu bwlb dGdwgunud £ hwlywuubpph W Yudwnubph ypw nt wypdwu
fugh dbi9 wjpnipwgnjugdwu hwywuwywunye)niup:

Jdwnbjwujnyetiph opupnwgnuip hpbuhg ubpywjwgunwd £ pwpn, pugqdw-
thny wpngbiu, npp pupwunud | onh prywduh wnywnejwu ywjdwuubpnwd:
Rbpdwunmhbwup pwpdpugdwu hbn wdtuwepwsdhuubiph opuhnwgdwt nbwy-
ghwubph wpwgnueniup Yupny wybjwunid E: Ubwnmwnubph hbn thnfuwgnnn
Unupliph 2thnup npuitg opuhnwgdw wipngbuh Ynw Ywwnwihinhly wanbgnt-
pIntu L niubunwi: Lhdhwlwu gwdp Juyniungeynitu Gu gnigupbpnud o)bdbh-
Uwjht wotuwgnpwdhuubpp™ hwwnwwbu gniquygdwsd Ynyuwyh Yuwwbipny nh-
oltdhuubtipp: Swdp nbwlghnu Yuniungyudp Gu odnwd uwl Ynnuwyhtu 2n-
pwubpnud YpYuwyh Ywwbpny wpndwinhly woétuwopwdhuubpp: Opuhnwg-
dwt tywwndwdp wnwybjwwbu Yuyniu Gu hgndbpwiht Yunnigdwdph wywpw-
$huwyht b unpdw Yunnigywdph wpndwwnply wdfuwopwshuubipp: <wunlwu-
owlwu £ wju, np opupnugdwu pwpdp hwynwubp niubgnn olidhuwihtu Yud

38



wybuwwpndwwhy wdtuwepwshuubpp Ywpnn Gu phdphwwbu Yuynu wd-
fuwopwdhuubiph opupnwgdwt wwwnbwn nwnuw| (Uwluwabnub)): Ujuwyhuny,
wywnndnphjwiht pughtutiph phdhwlywu Yujnungeyniup npnaynid £ hhduw-
Ywunw npwug wotuwonpwduwihu Yugquny:

Ptughup dby wwpniuwyynn nswdtuwopwdlwiht pwnwnphsubipp unyu-
wbu wgnnud Gu ptughup phdhwlywu Yuintunipjwu ypw: Opuhnugdwu wnw-
gt hwynwiubip niubu obipdwjhu YpbYyhugh, Ynpuwjuwgdwu, whpnihgh b Yuw-
wwihwinhy Ypbyhugh piughtubinp, npntg Yuqdh dbg qquih pwuwynygniutb-
pny wwpniuwyynu Gu oltdbhuwihu b nholtdbhtuwihu wdtuwepwsdhuubin: Uj-
Yhipbughtiubipp W Ywwnwihinhly nhdnpdhugh nu ninhn penpdwt phughttbpp
phdhwwbu wybh Yuyniu Gu:

Uwpwlpwhtu ptiughtubiph U npwug pwnunphgutinh phdhwlwt Yuyni-
unieyntup quwhwwind Gu 100 °C obipdwuinhéwuh nt Guodwdp dwwnnigywd
prYwduh wwjdwutbpnul wpwqwgywd opuhnwgdwdp thnpdwpydwu dhon-
gny (FOCT 4039-88): Wu dbipnnny npnand Gu hunniyghnu thnyh inbinnnt-
RN, wjuhupt” thnpdwplydwl uyqphg dhug ptuightih opuhnwgdw ulqph
dwdwuwyp: Nppwt 4GS £ hunntyghnt thnih wnbinnnueyniun, wjupwu pwnép
Gpywpwnl ywhwywudwu dwdwuwl ptughtup ujniunyeyniup opuhnwgdwu
uywwndwdp: Cuwn hunniyghnt thnyh wmbnnnyejwt mwppbp wnbuuninghwywu
wpngtiuubph ptughuubpp qquihnptu hpwphg wwppbpdnud Gu: Repdwihu
Untyhugh ptughuubiph hunnwyghnu thnyp Yugdnwd £ 50...250 pnw, Yuwnwip-
whYy Yyptyhughup®240...1000 pnw, ninhn pnpdwup” 1200 pnw-hg wybih, Yw-
twihwnhly nh$npdhughup® wybkih pwt 1500 pnw:

Cwunwwnyws £, np 900 pnw-hg ny wwlwu hunniyghnu thnyny punt-
pwgpynn ptughtubpp Ywpnn Gu wwhwwub| hpkug hwwnynienitubpp ww-
htiunwynpdwu Gpwotuwdnpywd dwdlybinnh (5 tnwph) nne pupwgpnd: Lwup
np ns pninp pbughtiubpu Gu bwuwwnbujws Gplwpwnb wwhbunwynpdwu
hwdwp, nwwnh unpdwnpunbuthlwywtu hwunwenebpnud  hunnyghnu
thnih wnbinnnyejwu hwdwp unpdbpp Upwuwyynw Gu 360 —hg dhusl 1200 -
pnwy:

Cwndhsh dby ptughuubiph opuphnwgdwu hwynwiubpp pwdwpwp Gonnt-
pjwdp punypwagpnud | «opuhnugdwt wpgqwuhpubph gnwwp» gnigwuhgp,
npp npnaynud | hGpdGunpYy nnwdpnud 110°C obpdwunpéwund 6 dwdbph pu-
pwgpnud ptiughtup opuhnuwgdwdp (FTOCT 22054-76): Wu dbiennp hhduwlw-
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unud Yppwnynw L hbnmwgnunwlywu twywnwlubph bW npwywynpdw thnp-
dwpynudubph hwdwnp:

Ptughuubpph phdhwlwu Yujnitunyeyniup npnpwiyh Gounnyejudp Yunpnn
puniewagnyb| jnnwihtu rYny, npp hwunhuwund £ pkughup dby nsuwhdw-
Uwjht wofuwopwshuubiph pwuwyniejwu quwhwwndwu gnigwuhy:

Ephjwgywd pGughtuubph phdhwlwu Jujnungeniup Yuwhudwd £ uwl
npwugnwd Ephjwihtu htnntyh wwpniuwynip)niuhg, pwuh np mbnpwlwwwpp
wwhwwudwt dwdwuwl Gupwpyynd £ opupnwgdwt’™ wumnwth tunywdp-
ubiph gnjwugnudny:

Muwhwuoynn dwywpnwyh phdhwlwu Yuwjniunyeniup wwwhnybint hw-
dwp wuluwintu pwnwnphsubp wwpniuwynn wynndnphjwihu ptughtubiph
db9 pnyjwuwnynud £ hwybb) hwlywopuhnwgunn hwybjwujnyebp:

Ptuqhuubiph tunjwépubip wnwowgubint hwynuwiubpp: PLughuwhu
owndhsh wotuwwmwuph dwdwuwy tunywdpubip! Gu gnjuunw utdwu hwdw-
Ywpgh L wypdwu tugh dbpGuwdwubph Jpw: Uju tundwdpubph wnwowg-
dwu hunbuuhynyejniup gifuwynpwwbu wwpdwuwynpywsd £ Yhpwnynn Jw-
nbGwujnysh npwyny: Ywnbijhpwiht hwdwlwpgnd (pwp, quihs, Yuppnipw-
winp Ywd niphy nnquiynpnn uwpptin, ubpwddwu funnnywlywswn) hhduwyw-
unud gnwunwd U wwppbp hwdwlywgqiywdph fubdwiht unyetp W jwpbp?:
Puwpnu, $phiuiph ypw b Yuppnipwnnpnud tundwdpubipp hwdbdwwnwpwn
thwihny Gu b Yusniu, phuy ubpwddwu funnnjwlywownpnud, npuinbin obpdwu-
wnhéwup qqwihnpbu pwnép k, uunywdpubipt wybiih Yunpdp Gu nt fuhwn: Lb-
pwddwu thwlwuubph dnntiph ypw uundwdpubpp Ywpnn Gu |hub] wjupwu
Ywpdp nu fuhin, np npuug wnlwjnieintup Yuwugunh thwywuh unpdwy
thwydwup: <bwnwguwinud wju bunyjwdpubpp Yybpwdynwd Gu wypniph, push

t wpdhsh dbpbuwdwubph Jpw wwppbpnd U dh pwth whwh bundwdpubp: Pwpédpobpdwu-
wnhtwuwjhu vundwdputiph pyht Gu nuuynud jwpbipp, wpnpubipp b ule Ynunwlynudubpp (dpb-
Yhwnuwiubip): Swdpebipdwumhtwlwjhtu tundwdpubiphg BU oquidp, npp pwnlugwsd & 9phg, jninh
opupnwgdwt b Junbjwunyeh ns |phy wypdwu wpqwuhpubiphg: Lunwdpubiph wWnNWUdhU nb-
uwl Bu dpwyhu Ynunwynudubipp, npnup hhduwwunwd punugwsd Gu hwybjwunetiph Yuqdh
dbi9 dinunn dhwnwnubtiph wnbiphg W opuhnutiphg:

2 Lwpbipp wéluwdtuwihtu vundwsdputiph wmwpwwnbuwl Gu, npnup gnyuund Gu pwpdhsh dhush
150...200 °C L wybih obpdwumptwuubp mwpwgnn dhpbuwdwubiph dpw: Lwpwjht uunywép-
ublipp niubund GU 2w thnpp hwuwnnuegniu b pwg nbinhuhg dhusle ule gniuwynpnid: Swpdhs-
ubipnud jwpwjht Bundwdpubiph Ywaqdp Ywjudws & Yhpwndnn Junbwunyeh wbuwlyhg: Lw-
pbiph gnjugdwup dwutwlgnid 5u jninh opupnwgdwtu b qunbjwuniyeh wipdwu wpgwuppubipp:
Lwpwjht vundwdpubipp wnwybjwwbu pwgwuwlwiu wgnbgnieniu Gu pnnunid dfungugyuw-
Uwjht fudph dbpbuwdwubiph weluwwnmwuph ypw:

40



wwwnbwnny hwlwuubpp «uluynwd» Gu (sGU bunnud pwdph ypw) b Yupnn
U fuwpwpb] pwpdhsh Unpdw] wofuwwnmwupp: Wpdwu fugh dbpbuwdwubph
dwybpunyputph ypw gnjuunwd GU wypnipubip?, npnug wnlwjnyeniup Yun-
pny Jwwnwgund | obpdwhbnwgnuwp (onipg 20 wugwd), huly tpohuu ) nb-
wnnuwghnt wypdwt ywwéwn § nununid: Ywjdwnubph (Junngph dnd) ypw
wypniph gnjugnuip Yupnn b peipbi gundhsh dwpdw (Yutgwnh):

“tnquiynpnn uwppbiph dhypgnpubph Yypw fubdwihu tundwdpubipp thnp-
pwgund Gu npwug wugnwWwihu Yupwéph dwybpbup, husp woluwnmwu-
pwjhu fuwnunipnh wnpwunwgdwt wywwbwn £ nunund b hwugbgund k
owndhsh hgnpnipjwt ni swhwybunniejwu wulydwu:

Cwndhsh dbo Uunywdpubiph punypeu ni pwuwyp hphduwywunwd Ywtu-
qws £ Yppwnynn Junbjwujnysh npwyhg, huswbu twl pwndhsh 2uhwgnpd-
dwtu ywjdwuubphg nt wpfuwwnwuph nbdhdhg:

Ujpnipwgnuigdwt hwynwubipp pbughtuubpnid wybjwund Gu npwugnud
wpndwwnhly wdtuwopwsdhuubiph (wpkuubph), dddph LW SEY nu SUY pwquyjh
ypw wunpnbunnuwghnu hwybjwujniebph wwpniuwynyeniuttph wybjwg-
dwt hbiw:

fubidwjhu Unyebip U lubdwgnugunn dhwgnipnitubp wwpniuwynn pbu-
ghuutiph Yppwndwt nbwpnud tunydwdpubipp swndhsnwd gnjwunid Gu hbnniy
thnih wnbupny: Upwup hbunnwgquwinud opupnwuwny nt wnjhdbpwgybiny Gtinp
Gu pbpnud Ynown thnih nbup, wjuphupt™ ybpwdynd Gu wypniph: Gnjwgnn dp-
wgnipjniuutiph opupnwgdwt wpngbup wpwgwunwd £ onh wybigniyp b w-
nbGwujnysh thnohwgdwt wunhbwuh dGdwgdwu nt Ubpwddwt funnnyulw-
owpnuwd obpdwunphbwuh pwpdpwgdwu wgnbgniejniuubph ubppn: Lbpws-
dwtu hwdwlwnpgnd gnpdnn obipdwumnhtéwuh wpdbphg Ywujwd npwund b
gjwunwd gnjugnn bunywdpubph pwuwlubph hwpwpbpnyeyniup thnfuynud
Erb ubpwddwu hwdwlwnpgh obpdwunhbwup pwpép k, wwyw wjuntin opup-
nwgdwlt wpngbuubpp pupwunw Gu dG§ hunbuuphyniypjwdp, hush wpryniu-
pnu Ubpwddwu hwdwlwpgh dbpGuwdwubph ypw wugwnynwd Gu (Lunnid
&u) huwpwynp bunywdpubiph dbé dwup” Yusniu duwgnpnubph nbupny, huy

Y Upnpubipp qqwih hwunnipywt  wdfuwduwht  uundwdpubp Gu, npnup gnuwunud Gu
woluwwnwuph dwdwuwl pwpdhsh  fuphun  wmwpwgnn  dbpbuwdwubiph Jpw:  Wpnipubpp
hpduwlwund pwnugwsd Bu wdluwduhg, prYwduhg L nsopquuwlwu dhwgnipniuubphg,
npnup wnwowund Gu dbwmwn wwpniuwynn hwybwunyebph wypnudhg Ywd hwunhuwunud Gu

nhwug dwh wpqwuhpubip:
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owndhsh quuph wwwnbiph ypw wugwwnynid t htwpwynp uundwdpubph duw-
gwd thnpp dwup: LEpwddwu hwdwlwpgh gudp obipdwuwnptwuh nbwpnd
fubdwgnjugunn dhwgniejnitubph hhduwlwu dwup opuhnwunw L qquup
dbio U uunnud qquiuh dbpGuwdwubph ypw’™ wypniph nbupny:

Cwndhsh dbpGuwdwubph Jpw tundwdpubiph pwuwyh udwgbgdw
uywuwnwyny pbughtuh npwyh tywuwndwdp npnpwyh wwhwugubp Gu npynd,
pun nph uwhdwuwthwyynw U pGughtup Yuqdnud huswbiu hwuwnwgh, wju-
wbu k| ywnunbughw| tubdbph pwuwynieniuubpp: Pwunwgh G wujwunwd
wju fubidtpp, npnup gnjwunw Gu ptughup Ywqdh dbe dinunn fubdwihu dhw-
gnieiniutbiphg: Upwug wnlwjnuyejniup ptughup dbe npnaynid E jwpnpwwnp
nunwuwuhpniginiuubph dhongny, npnughg wuswwinynn futidtiph pwuwynt-
[eJntup 100 U| ptughup dby swbwp £ gbipwqwugh 7...10 dg-p: Mnwnbughw| Gu
wujwund wju fukdbpp, npnup Ywnpnn Gu gnjuwtw] Jwnbwunyenid winlw ng
uwhdwuwhu wdtuwepwdhuubph opupnwgdwu b npwug wpgwuhpubiph wn-
(hdtipwgdwu wypngbuubpnid:

Ptughup dby wnnbughw| fubdtph wwpnwwynienluu wudhgwwunpbu
npnabnt dGenn gninieiniu sniuh, wju huy ywwndwnny Junbjwujnyeh fubidw-
gnjugdw wnwunbughw| niuwyniygjwt dwuht nwwnd Gu pun Jwnbjuujniyeh
Ywyniunygyuit gnigwiuhoh, npp guwhwwynwd £ hunnyghwih dhngh wnlinnnt-
pjwdp: Ptughuubph Guybwwht npuwlwlwu hwnynyeniuubph wwhwwu-
dwtu gnpdnwd dbGd upwuwlnieniu niubtu npwug wywhbunwynpdwu L thn-
fuwnpdwt wwjdwuubpp:

Jdwnbjwujnyeh opupnugdwu b fubdwlwdwu hunbuupynieiniup Yuwtu-
qws £ ng dhwju npw wdtuweopwduwiht Ywqdhg, wj| twl 9bpdwumnhtwuhg,
wkpwghwih swihhg, huswbu twb Junbuwunienud opupnwgdwu wpngbiup
Ypw Yuwnwihinhy wgnbignye)niu niubignn Uniebnh wnywjnieiniuhg: Udfuwy-
pwdhuubiphg wnwybjuwbtu hbywnnejwdp opupnwunud GU ny uwhdwuwhu-
ubipp, npnup wnwyb] dGd pwuwyubpny wwpniwwyynd Gu Yptyhug-ptughu-
ubpnud:

Muwhbunwynpdwu dwdwuwl ptughuubph fubdwlwdwu ujugbgdwu
hwdwp wuhpwdtipn t nbgbpyniwpubpp ubipyt] pwg gnyutipny (huwpwyn-
phuu thnpp pwuwyh wplwjpu obpdnyenit Yuwubnt bywwnwyny), npwup |g-
ub huwpwynpptu swih wdpnnonipjwdp (pbughup b onh 2thdwtu dwybptup
ujwqgbgubnt uwywunwyny), wnweohu hbpphu ogqunwgnpdt| Yptyhug-ptiughu-
ubipp:
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Ptuqhuubiph Yynnnghntt hwwynipyniuttpp: Ghel Junbwunyeh quw-
hwuwndu puwin Ynnnghnt hwwnYnyeiniuutiph nip d6d gnpduwlwu uowuwynt-
pINtU ns dhwju swndhsh dby npw oguwgnpddwu, wy twl wwhbunwynp-
dwt, dndwtu b thnfuwnpdwu wnbuwuyniuubphg: Ywnbwunyeh Yugdh dby
dwintunn wdtuweopwsdhuubipp Ynnnghw sGU wnwowgunwd: Ynnnghwt wnwow-
unud £ Jwnbwunyeh dwppniudhg htinn duwgwd opnd (nwdynn hwupwhu
prentutiph W hhdptph, huswybu twb opquitwywu (wdtuwopwduwihu) dhwgnt-
pintuutiph pwjpwinwihg (enpdwt dwdwuwly) Ywd opuhnwgnuihg (wWwhbu-
wmwynpdwtu dwdwuwl) gnuwgnn opquuwlwu ppenubph  (wnwybjuwtu
twyptuwhu) b twyeh nt bwdpwdebppubph dby |NWJwd ddnwdph, &dU-
pwjhu dhwgnypiniututipnh nuoph wgnbigniyejwdp:

2pnw nwdynn peenubpu nu hhdpbpp Ynnnghntu nidbin wqnbgnye)niu
ntubu ult W gniiwynp dewnmwnubph Jypw: Ninh upwug wnuwnieniup Jwnb-
(wujnend sh pnyjwwpynd: et Junbjwuinyeh thnpdwudnipnid, jwpnpw-
winp nwnuwuhpniejwt wpryntupnud, hwjnuwpbpynd Gu topywsd penubpu
nt hhdpbpp, wwyw Junbjwungep funnwuynd £ W npw Yhpwnnwip sh pny-
[wwnpyned:

Ptughunud quuynn opquuwlwu prnubpp ud twyebwht peniutp
Gu, npnup Junbjwynye tu pwihwugnd uwyph pnpdwt dwdwuwly’ pwnpép
osbpdwunphbwuubpnd bnwgnn $pwlyghwubph hbwn, Ywd £ gnjwunid Gu pku-
ghup wwhbGunmwynpdwt pupwgpnu” opupnwgdwt wpngbuubph wpryniu-
pnud:

Ptughunud wwpniuwyynn opgquuwlwu preniubtpu hpkug Ynnnghnu wy-
wnhyniejwdp wuhwdbdwwnpbu wybih pny| Gu opnd Nwynn peniubph wg-
nbgnieyniuphg, W npwug wnywnieiniup pnywwnpynwd £ npnpwyh uwhdwuw-
thwynuubipny: Opquitwywu penubph ywpniiwynieiniup quwhwwnynd |
puwn pRrYwjunyejwu gnigwuhsh, nph twly hwulwunw Gu KOH Ydnt Ywihnuwh
(hphdp) wyju pwuwynieyntup (dhthgpwdubpny), npu wuhpwdtioun £ 100 4| ptu-
ghuh dbg opquuwywu penubph staqnpwgdwu hwdwp: UYinndnphjwihtu ptu-
ghuutiph pEYywjunyeniup swybiwp L gbipwquugh 3 dg KOH/(1004d|) gnigwuh-
op, npp nbwpnw wwwhnyynwd Gu qunbjwunyeh pwwpuwp hwlwynnnghnu
hwuwnnie)niuutipp:

Ptughup Ynnnghnt hwwnynyeintuubipp qquihnptu dEdwunud Gu npwunwd
dodpwihu dhwgnyeiniuubph W wwppwlwu &nwph wnfwjnipjwu nbwpned:
Ujnwu Ynndhg, &dnudph wjpdwu wpgquuhpubip wnwy Gu pbpnud pwndhsh db-
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pbUwdwutiph (wipdw fugh, thwlwuutph qifuhlubph, Ytphu Yndwpbupnt o-
nbph, wpwnwddwu hwdwwpgh b wjiu) Ynnnghw, npu wyn dbpGuwdwubiph

Ynnnghnt pwjpwjdwt hhduwywu wwwbwnu £ hwunhuwunwd: UGnwnubph
Ypw wnwyb| nidtin Ynnnghnu wgnbignieiniu niubu dddpwopwdhup, wwppw-
Ywu ddnwipp b gwdpwgnyu dEpyuwwnwuubpp, npnup Ynnnghwyh Gu Gupwn-
Ynw wmwpwubpp b pwndhsh Jwnbwunyesh dwnngdwu hwdwlwngp: Un p-
uly wwwnbwnny updwd d&dpwjhu dhwgnieniutbph wnywniyeiniup ptughuub-
pnuw sh enyjwwnpynid:

Jwnbjwujnyenw dddpwihu dhwgnieiniuubph wywmhynipiniup unnigynid
b wnudb phptinh dpw tinpany: Lwy dwppywd b hnyws wnudt phetinp
nbinunpnud Gu Junbjwunieny |gywsd thnpdwunph (nwpwmwyh) dbe b 3 dw-
dbph pupwgpnd wwpwgunw 9pwiht pwnuhpnud! 50 °C glipdwuwnptwuh
wwjdwuubpnuw: Wunthbnl phpbnp wunw Gu: Gpb npwuhg htwnn phebinh
Yypw dunud L uly, dnig nupstwgnyu Ywd dnfupwgnyt thwn, upwtuwynud £ Jw-
nbwujnysh dby wnlw Gu wywnhy d&dpwjhu dhwgnie)niutbin:

Npng &ddpwjhtu dhwgniejniutbp” unybhnubp, wmphndbuubp W wju, unyn-
pwlwu wwjdwtubpnu dwnwnubph ypw gnpduwlwund s6u wgnnd: Uw-
Yuwju npwug wpdwtu wpryniupnud gnjuiunwd Gu dddpwiht (SO2) L dddpwlwu
(SGs) wuhhnphnutin, npnup 9ph htiin dhwuwiny wnwowgunw Gu dSdpwihu L
dodpwlwu pprnwubp, huy ybpohutubpu dnwnuywu dbptuwdwubph ypw Yn-
nnghnu nidbin wqnbgnieniu Gu gnpdnud: Wuwhuny, nppwt 2w £ Junbjw-
Unyenud dddpwht dhwgnienitubph ywpniuwynieiniup, wjupwu hunbuuhy
£ Ynnnghwt b npwuny wwjdwuwynpywd dbpbuwdwubph dwyp:

Cuwn nbuupyulwu ywhwuubph &Snuph wwpniuwynyeniup wywnndn-
phiwihu ptughtuutipnud swtinp | gbipwquwugh 0,1...0,12 %:

Ptughuubpph Ynnnghnu wlywhynyejniut wybjwunid § npwund oph ww-
pniuwynipjwu wybjugdwu hGwn: Pwgh nw, pbughunwd oph wnluwjnyeniup,
gwdn obipdwunptwuubiph wwydwuubpnud, Ywpnn £ ywwbwn nuntw| (uw-
nnygh pjniptinubiph gnjugdwu hbunbwupny) funnnjwlwowntph fugwudw,

1 Qpwjht pwnuppp (wpnpwwnnp uwnp k, npu oguwgnpdynid £ uynetipp wwpwgubiint wd hwu-
nwwnu obipdwunphbwup wwhwywubine hwdwp, undnpwpwp dhusk 100°C unpdw| dpuninp-
nwjhu Gupdwu nbwpnud: Uju pwnlugwd k opny [h nwpwjhg, npp dbe puyndynid b tnwpwgynn
uniep wwpniuwynn wunpp: Swpwgdwt wju dbpnnp wwwhndnd b hwdwuwpwswih b dbind
otipdnipjwu Jwwnngnd' Ywulubind udnipubiph gbpunwpwgndp, husp hwnlwwbu Yupbnp §
pwndap shpdwumhbwuubiph ujwwdwdp qqunit unyebiph hbin woluwwnbjhu:

44



husp Jwnbwunieh dwwnnigdwt U gunpdhsh wotuwwnwuph juwpwpdwu k pb-
pnud:

<nyd wugwulwih U Junbjwunyenw dEfuwtuhluwywt fuwnunipnubph
wnYwynyeniup: Upwup Ywpnn Gu jugwub) dhypnpubpp b wowlghi| owndhsh
dbpbuwdwubinh dwoh wpwgwgdwup:

2.2.4. Peughuubph unwgnuip

Phughuubpph pwquiht pwnwnphsubpp unwunw Gu bwyph ninhn enp-
Jui, gbpdught U Yunwihnhl YnbYhtugh ne nhnpdhugh, hhnpnbntyhtgh,
Ynpuwgdwt, huswbu twl Juyninwdwiht qugnyth, dwgnyeh, gnippnup b
djnwu inhwh dwup hnwpbiph obpdwjht dowydwt wypngbuubpny:

NMinhn pnpdw?® pkughuubipp, npnup hhduwlwund pwnlwgwsd Gu unp-
dw| Juwnnigywdph yuwpwdphuwihtu wdtuweopwsdhuubphg, gnigwpbpnud Gu w-
delwgwdp nbunnuwghnu Yuyniunyeniu (Jhugl 180°C obpdwunptwup Gnw-
gnn dpwlghwubiph 2wpdhswihu dbpennny npnodwd nbinnuwghnt Yujniunt-
pIntup unynpwpuwpn Ywqgdnw £ 40-50 dhwynp): Pwgwnnipiniu Gu Yugdnid
twypebuwhu bwyprbnhg unwgynn ninhn pnpdwt pkughuubpp (7173 dhw-
ynn), uwwju wju mhwh twyptph nbuntpup fuhun vwhdwuwdgwy k:

QbEpdwjhtu YpEYhugh? dbpnnny unwgynn pbughuubpp, sbpdwjhu djnw
wpngtiuubpny unmwgynn ptiughuubph hwdbdwwniejwdp, wnwuduwund Gu
pwnap phdhwlwu Yuwjniunyejwdp, wju b Ynpuwgdwdp unwgynn pkughuut-
pp wwpniuwynid Gu dhusl 60% ojtdhuwjhtu wdtuwopwdhuubp U pun nbunn-
Uwghnt Ywjniunyejwu gbpwquugnid Gu ninpn pnpdwt pkughtubphu:

Uwwwihinhply Yptyhugh® pbughuubpp ywpniwwynd Bu qquih pwuw-
Ynypjwdp ns uwhdwuwiht wdtuwopwdhuubip, hush wWwwbwnny npwup punt-

! Lwypeh ninpn papnudp, npp hwyntup b uwl npubu wnwetiwght pnpnud, twdep $pwlghw-
ubiph pwdwubinu gnpdpupwg ' hhdudbind npw pwnunpphsubiph Gndwy 9bpdwunhéwuubiph
wnwppbipnipgniuubiph Ypw: Wu gnpdpupwgh pupwgpnid twydep wwpwgdmd §, b wwppbp
Ppwlghwubiph gninpphubipp, npntp niwbu wwppbp Gndwu obipdwuwmhéwuutp, funwund b
hwlwpynud GU wnwudhu:

2 Lwyph otipdwyhu Yptyhugp pwpdp obipdwunhtwuubiph W Gupnudubiph wWwjdwuubpnud uwyeh
L npw Pppwlhghwubph qudwu gnpdptpwg Lk, nph wprynipnd funpnp wdfuwopwduwhu
dnibYynyubipp pwdwuynd Bu wdbiih hinppbiph, husp eny) b wwhu unwuw] wybih wpdbpwynp
dretipputin, huswhuhp Bu ptughup, nhqbwht Junbihpp b w)u:

8 Ywuwwihnhy Ypbyhugp vwdpeh Jipwdwldwu gnpdpupwg b, nph nbwypnd dwup wdfuw-
onwdtwjhu $pwhghwubpp Yuwnwhquinnph wanbgnipjudp pwjpwjdnud bu wybih ehelubph,
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pwgnynud Gu opupnwgdwtu pwnpép hwynwing U phdhwlywu Yujniuwgdwu
Ywphp nubu: Upwug nbnnuwghnt Yujniunieginiup hgnwnnigywdpwih w-
pGuwihtu W wiywuwiht wdtuweopwdhuubph wnlwjniejwu sunphhy, otipdwhu
wpngtiuubpny unwgynn ptughutubph hwdbdwwnnyejwdp, wybih pupap k:

Uwwwihwnply npdnpdhugh® ypngbup Yphpwnnd Gu pughuubph nbwnn-
Uwghnt Jujniunipjwt pwpdpwgdwu b wpbuubph unwgdwu hwdwp: 4non
nbdhdny hpwywuwgynn uwmwihinpy nhbnpdhugh ptughtutiph oyunwuwjhu
rybpp' pun htnwgnunwywu dbpnnh, hwuunwd Bu 95-99 dhwynph, hul pumn
owndhswihu dbpnnh' 86-90 dhwynph:

<hnpnypbYhugp? Yuwmwihinhy wpngbu £ U Yhpwnynud £ opwduh dup-
dwt wwy nwynp twypwdptppubph, huswybu twb dwup twypwihtu hnw-
phg Cs-Cs htinniugywd qugbiph unwgdwu hwdwp: Uju dennny unwgynn
phpl phughuubph oywnwuwihu phyp' hbnwgnunwywu U swpdhswihu db-
pnnubipny, Yuqdnd | 85 dhwynp, huly dwup ptughuubphup' 60 dhwynn:

owun hnwipbpph gipdwjht dowldwtu wypngbuubipny uwnwgynn pkughu-
ubpp 6§ pwuwynyeywu ny uwhdwuwht wdtuweopwdhuubp Gu wwpniluw-
Ynw, hush 2unphphy odindwd Gu pwpép nbunnuwghnu Yuwjniunyejwdp: Uw-
Yuwju dh owpp 2whwgnpdwlwu hwunynyeiniuubph ny pwpdp gnigwuhubph
wwwnbwnny wju pkughtuubph Yhpwnnwp uwhdwuwwy k:

Pwquwjhu pbughuubiph nbnnuwghnt Yuwyniunyejwu pwpdpwgdwt Uww-
wnwyny npwug dbe 4-40%h swihny pwpdp oYunwtiwghtt pwnwnphsubp Gu
ubpdnwnud: Upwiup pun wdtuweopwduwihu Yuqdh Gpynt fudpbpp Gu pudwu-
Jnud' wihdwwnhy (hgnubunwu, hgndbphquwn, wiyhjww) bW wpndwwnpy (nn-
[(nwn], whnnptugn, Cs W pwpdp wpndwunpy wdtuwepwdhuubn): Pwgh wyu,
pwnap oyunwuwihtu pwnunphsubphtu Gu ytpwgpynd twl prywdhu wywnnt-

wybiih wpdbpwynp dpbppubiph unwgdwu tywwwyny: Wu gnpdpupwgp enyp b wwhu wp-
wnwnpb| pwpdp ojuwbwiht Junbhpubp bW wpryniiwpbpniypjwu dby wwhwugwpl niubgnn wy
wpwnwnpwupubp:

Y Yuwwmwihnhy nhdnpdhugp Ywuwihquunnph ubplwjnipjudp twypwdrtippubtiph, hpduwlw-
unuw pkughup W [hgpnpuwjhu $pwlghwubph Ypwdowlydwu dGenn b pwpép ofuwtiwihu pwp-
dhswjhu pbughu, pwpdp olywmwuwihu 2wpdhswiht pbughu, wpndwwnply wdluweopwdhuubp,
nbluuhlwlwu opwdht unwuwnt hwdwp:

? Lwyph hhnpnppbiphtigp dwup uwypwiht $pwlghwubipp (ophuwly’ dwaniep Ywd Jw-
Ynunudwijhtu quiqoyp) wybih el b wpdbpwynp dpbppubph (huswhuhp Gu pughup, nhqb-
(wihu Jwnbihpp W nbwlhnpy Jwnbippp) dbpwdbine gnpdpupwg £ Snpdpupwgp ubpwnnid |
funznp wétuwgpwduwih dnjlynyubiph pwdwunidp wyblh tinppliph (Ypkyhug) b npwug gpuwd-
uny hwgbignudp (hhnpngbuwgnid):
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uwynn Jdhwgnipniuubpp’ opuhgbuwwnubpp (uwhpwubn, Gebipubp LW npwug
fuwnunipnubin):

Ptughuubph hwywnbunnuwghnu hwwnynieiniuubph pwpdpwgdwt wnw-
4t wpryniuwybin b intnbuwwtiu pwhwybwn dhong b hwunhuwund ptughtup
dbg hwwny unebph’ hwywnbwnuwwnpubph hwybnup: <wlwnbunnuw-
wnnpubip Gu wujwunwd wju Unyebipp, npnug, hwdbdwunwpwn ny d6& pwtiw-
Ynypniuubipny, ptughup dbe hwybnwip gqwihnpbu pwpdpwgunid  npw nt-
nnuwghnt Ywnwunyeiniup: Unwyb] wpryniuwybivn hwlwnbunnuwwnnpubp tu
guuyb] ywwwph, wuwgh, dwuqwuh, yhudnunh, Gplweh W niphy dbnwnub-
ph opquuwywu wdwugjwiubph dhowywjpnud: Uwlwju hwlwnbwnntuwwnmnp-
ubiph hwybnwp, oyunwuwihtu pyh wybjugdwu hbw, pbpnud £ uwb pughup
Eyninghwywu U pwhwgnpdwlwu hwwnynyenitubph Jwwwgnid, husnyg
wuwjdwuwynpjwsd £ hwywnbnnuwwmnputph Yhpwndwt uwhdwuwhwynw-
ubipp’ wwwqwynud npwughg punhwupwwbiu hpwdwpdwu dhnnuwing:

Ywwnwihwnhy b obpdwihtu Yptyhugh pbughuubph Yuwyniuwgdwu tww-
twyny npwug dby ubipdndnud Gu hwwopuhnwyhtt hwybjwuynipbp, npnup
nltuwy Gu, inpp Ynugbunmpwghwubipny Yhpwndwu wwjdwutubpnud wuquwd,
wngbjwyb| ptughunw pupwgnn opuhnwgdwu wypngbuubpp:

2.2.5. Phughtiubiph nbuwlwuht

Uwnndnphjwiht wwypwupwihu pbughtubpp, npwbu Ywunt, unwgynwd
GU rwppbp pwnwnpwdwubiph fuwnudwu dhongny, husp huwpwynpnyeniu
wnwhu wwwhnyb| npnawyh hwnynyesyniuubp bW wwhwugynn npwly: UYwnndn-
Phiwht wwpwupwht piughtiubiph punwnpulwqdp npngynud £ ntnnuwgh-
nu Yuwniunyejwu wwhwugubpny U swhwgnpdwlwu wwjdwutubphtu hwdw-
wwuwnwufuwunn $pwyghnu Yugdny: Uu wnnudny pbughuh wpunwnpnyejwu
hwdwp Yhpwnnw Gu wnwppbp dpwlghwubp, win pynd twlb ng pudwpwn
nbunnuwghnt Ywjniunyejwu, npu wjunthbunl pwpdpwgynd £ pwpdpolunw-
Uwjht pwnunpwdwubph wybjuwgdwdp: Pughuubph wwhwuoynn hwwnynt-
pInLuutipp npn2 nbwpbpnd wwwhnyynud Gu hwnny dniuyghnuw) hwybjw-
unyetiph wybjwgdwdp:

Yninuntnbuwywi wpnwnpniejwu dbe Yhpwnynw Gu hbnlyw) wnp-
wbph Yuppnipuwunnpwiht Junbihpubp® wwnndnphjwjpu pughtuubp (wyunn-
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dnphjwht awipdhgutinh, wpwlwnnputiph gnpdwiplught awipdhgutiph, dnunn-
ghytwubph L npn2 unwghnuwn 2wpdhsubiph hwdwp), wyhwghnu pGughu-
ubp (GiEYwpwgbubpwwmnpubph b wudwihu fughyubph unpngdwu  hwdwp),
wmpwlunnpwihtu Yepnuhtu (npwbiu [Yywgnn hbnniy™ wnnpwyunnpubph bW wdunndn-
phiutiph unpngidwt dwdwuwy):

Mnwwuwnwuh Fwunieyniuntd wyunndnphjwihu pkughuubpp wpunwnp-
ynd Gu pun  hbwnlyw; unpdwnpwiht huwunwenebph ywhwuoub-
ph TOCT 2084-77,TOCT P 5110597, TY 38.001165-97, TY 38.401-58-122
95, TY 38.401-58-17196, TY 38.301-25-41-97 U wi[u:

OYyunwuwjihu pYhg Yuiudwsd rOCT 2084-77-p Uwfuwwnbunwd £ hhug dwy-
uhgubiph wywnndnphjwihtu pbughuubin® A-72, A-76, AU-91, AU-93 L AN-95: A-
72 dwlup2h ptughup gnpduwywunwd wjlu sh wpwnwnpynwd npwuny swhw-
gnpdynn nbjuuhlwih pwgwlw)niejut yWwwnbwnny:

Unwybjwwbtu d&d wywhwuowply niuh pun TY 38.001165-97 wnbuthlw-
Ywt wwpdwuubpny twluwwmbuynn A-92 pkughup, ptl ptughtubph wpwnwn-
pnypjwu punhwunip dwywih dbg A-76 ptughtup dwutwpwdhup nbnlu dunwd
E wdbuwdbonp: Logwd wnbuuhyulwu wwjdwuubpp bwfuwwnbunud Gu uwl p-
un hbunwgnunwywu dbpnnh hwdwwwunwufuwtuwpwp 80 U 96 oyunwuwjhu
rytinny A-80 U A-96 dwluhoubiph ptughtuubiph wpunwnpnieniu: Wu pbught-
ubpp hpduwywund twjuwwnmbujws Gu Lpuwynpunh hwdwp: AKU-98 dwluhoh
pbughup wpunwnpynw £ pun TY 38.401-58-12295 U TY 38.401-58-127-95
wbuuhlwywu wwjdwuubph: SGuupyulywu wywpdwuubpp A-72, A-80, AU-
91 (wjuwnbin AU-91 pkughuny thnfuwphtudwd £ twfuyphund wpwnwnpynn AU-
93 pkughup” 2 dhwynpny oyunwuwyhu pyh hotignidp htwpwynpniejniu £ nw-
(hu unyu pwuwlyh hnwiphg unmwuwy 3...5 % wybih ptiught), A-92 b A-96 pLu-
ghuubiph wpwwnpnpjwu hwdwp pnyjwwunpnud Bu Eehjwihtu htnniyubph Yh-
pwnnwd: AK-95 U AK-98 dwluhpubiph ptiughtutiph wpunwnpnyepjwu dwdwuwl
wyhlywwwpwihtu hwywnbunnuwwmnpubph Yhpwnnwp wpgbynud £

Cuwn TOCT 2084-77 unwunwpunh, pkughuubph gnnpaniuwyniejw gnt-
gwuhoubinhg Ywfuws, wpunwnpynud Gu wdwnwihtu b ddbnwihu wmbuwyubipp
pbughuubip: Epuwynpunp hwdwp wfuwwnbuynn pbughtubpp (TY 38.001165-
97) L AU-98 pliughtup hwdwubtignuwyhu tiu:

Adbnwjhu pbughtubpt wdwnwjhuhg hhduwywunw wwppbpynwd Gu p-
ptiug ptrlwgywd dpwlghnt Yugdny b hwgbgwsd gninpphubiph 6updwu w-
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ybih pwpép wndtipny, husu wuyywhnynud £ pwnpdhsh wybiih hbon gnpdwpynt-
dp, mwpwgnwip b 2whwgnpdnudp ddbinwihtu wywjdwuubpnid:

Mnwwlywu pkughtuubph dpgniuwynyejwt pwpdpwgdw b npwug npwyp
BUpnwywlwu unwunwpwubph dwlwpnwyht hwugubint bywwnwyny dowy-
gty t TOCTP5110597 “TonnuBa pniA pBurateneid BHYTPEHHEro CropaHus.
HeatunupoBaHHbIii 6eH-31H. TexHnueckne ycnosua” unmwunwnwp: Uw sh thn-
fuwphunw TOCT 2084-77, npny Uwfuwwnbuynd k huswbu Eehjwgdwsd, wju-
wbu k| skphlwgywd ptughtuutiph pnnuinpynwd: TOCT P 5110597 -h hwdwdwju
pnnupyynd Gu dpwju skphjwgwd pbughuubp (Yuwwph wnwybjugnyu
wwnniuwlynyeniup 0,01 ¢/nu3-hg ns wyb| pwuwyniejwdp):

Cuwn hGwnmwgnunwlwu dbennh oywnwuwihu pYyh wpdbphg Ywujwd wju
unwunwpwp  uwhdwund £ snpu dwlupgubiph  pGughtuubp® “Hopmans-
807, “Perynap-91”, “lNMpemnym-95”, “Cynep-98": “Hopmans-80” ptiughip  uw-
fuwwnbujws £ pbntwwnwp wywnndnphjiubph pwpdhsubpnid oquwgnpdtint
hwdwp: 2bphwgwsd “Perynap-91” ptughup Uwfuwwbujwsd L Ephjwgdwd
AW-93 pbughup  Yhnfuwpbu  gwhwgnpdbint  hwdwp:  Uunndnphpwhu
“Mpemnym-95” U “Cynep-98” pkughuubipp wdpnnonypjuwdp hwdwwwwnwu-
fuwunwd Gu Gypnuyulwu wwhwugubipphu, dpgniwly Gu twypwihtu onlyuynid
W hhduwywunw vwhuwwnbuwsd Gu ubpypynn wprnmwuwhdwuyjwu wyunndn-
phiubph hwdwp:

Unulyw pwnuwpp b wwnndnphjwjht tnpwuuwynpunh pwpép funnyejwdp
djnwu nbghnuubpp tyninghwwtiu dwpnip Jwnbwupnyeny wwywhnybine twyw-
wnwlyny dowlyt| Gu dh pwpp nbuuhywlywu wwjdwuubp skphjuwgws W pw-
pGuyyws EYyninghwlywu gnigwupgubpny wyunndnphjwihu ptughuubph en-
nupydwu  hwdwp'  “Topopckue”  (TY 38.401-58-17196),  “fpMapka”
(TY 38.301-25-41-97) U wyju: FOCT P 5110597-h hwdbdwwniejwdp wju inbfu-
upywywu wwpdwuubpnud uwhdwudwd Gu wybih fupun unpdbp ptiugnih ww-
pnluwyniejwt ujundwdp, twiuwnbujwsd § wpndwnply wdtuwepwsdhuubiph
unpdwynpnud b [ugnn hwybuunyetph Yhpwnnd:

Ptughuwjhtu swndhsubinh 6houn 2whwgnpdnidu wwywhnybint hwdwp wu-
hpwdbon £ Yppwnb] wwuwpwuwnnn gnpdwpwuh Ynndhg Gpwotuwynpynn
dwluhgh pbught:

Epwofuwynpyuwdhg wybih gwdp olunwwht eyny plughtiibiph oguw-
gnpdnuwip nbwnnuwghnu wipdwt wnwowgdwu wwwnbwn b hwunhuwund, h-
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uy ytpohup pbpnud k pwndhsh dbpbuwdwubiph dwoh wybjugnid, quuubph
gfupyh ubpnhph wypnwd, hgnpnypjwu U pwhwybwniejwu wuynid W wyju:

Gpwouwynpwdhg wybh dbs oyunwuwihu pyny plughtubph ogunw-
gnponuip Unytwbu gwulwip ¢k, pwuh np wyu, dh Ynndhg ptiughth pundn
wndbiph hGunbuwupny, wyGugund £ wydunndnphih 2whwgnpdwlwu dwuub-
pp, djnw Ynndhg udwu pbughuubpny fuwnunippnubph wypdwu wybih pwpénp
stipdwunpbwtiubipp Yupnn BU thwlwtutbiph, dungutiph U qifuhyh ukpnhph
wjpdwl ywwnwn nwnlw):

2.3. GURU3PL dUNGLUL3NRAEN

2.3.1. Lunhwuntp npnyputp

Suwmbuniygjwt wmwppbp puwgqwydwnubpnud ququiht Junbjwunyebpp
[wjunpbu Yhpwnynd Gu huswbu wnbfuuninghwywu U Yugwnwihu uwywunwy-
ubipny, wjuwbu k| npwbu Junbjwunye ubppht wpdwt wndhsubph hwdwp:

Ujnwu Jwnbjwunyetph hwdbdwunnpuwdp ququiht Jwnbjwunyebpu
odwinywd U dh pwnp wnwybnyeniuutpny’

- wdpnnonpjwidp wipynud Gu wnbuwlwunpbtu wuhpwdbon onh pwuw-

Ynyejwu wwyjdwuubpnud, husp wwywhnynud  pwpap obpdwjpu 099,

- wpdwu dwdwuwl sku gnjugunud wugwulwh wpgwuhpubp' &8U-
pwjhu dhwgnypiniuutp, dnip b Snifu,

- gqwquwuuwp funnnulyutpny hwdbdwwwpwp hbwnnejudp dwunnig-
ynw GU wugqwd hbnwynp uywnnnubpht b Ywpnn G wwhwwuyb
yEunpnuwgywd dundy,

- opowuwwnnn dhowywiph gwulwgwsd obipdwunphtwuh wwjdwuub-
pnuw wybh hbonniejudp Gu pnuyyned, pwu djnw Junbuunysbnp,

- wpryniuwhwudwt  hwdwp wwhwugnw Gu  hwdbdwwnwpwp  thnpp
dwfuubp, hGwnbwpwp, djnw wnpwyh Jwnbuwunyebph hwdbdwnne-
pjwdp wybh Fdwu b,

- Ywpnn Gu oquwgnpdyb| ubindjwd U htnniyugywd yhtwyubpned,

- odwnywd GU pwpdp hwlwnbnnuwghnt hwwnynyeniuutipny,

- wypdwu dwdwuwy s gnjugunwd Ynunbuuwwn, husnd wwwhnyynud £
ownpdhsh dipGuwdwubph dwyh udwgnudp:
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LUbippht wypdwt wpdhsubpnid ququihtu Jwnbjwupnyebph Yhpwnnudp
wwwhnynu £ wpunwubwnnwubpnd Juwuwlwp pwnwnphsubph Ypdwwnnwd
(wbu wrynwwy 2.2), huswbu twl wjpnipwgnugdwu b owpdhswihu jninh
dwfuuph ujwgnty:

Uryniuwily 2.2.
Ququypli qunbpwlyniplph U pEughtiiinh wpuwipws quqbinh uqdp, /10044
Jwnbjwunieh wbuwyp
Ugtuwwnwd qugbph Yuqdp Phught | Ubnidws quigtn Lbnniljugywsd qu-
qbip
2uypqwd wdluwgpwdhuubp | 187,5 131,1 55,0
UStuwdup Bplopuhn 1250 468,8 256,3
Ugnwh opuphnubp 250 118,8 118,8

Wjupwuh hbwin dblywnbn ququiht Junbjwujnyebpt niubt twl pugw-
uwlwtu hwwnynieniutbp huswhuhp GU™ pnuwynpnn gnpdnnnieiniup, onh
htwn wwjpenghy fuwnunipnubph gnjugnuip, hboun wpwnwhnundp ng htpdb-
wnhly dhwgnudubiphg b wyu: Wu huy wwwnbwnny ququiht Junbjwunyebph
htin wotuwwnbihu wwhwugynd | wuybpwwywhnpbu wywhwywub] wuyunw-
gnhipjwu nbfuuhlwih Ywunuubpp:

2.3.2. Ququjht unbjwuynyebph mbuwlubpp

Qugbiph oguwgnpdnidip npwbu 2updhswiht Jwnbwunie huwpwynp &
npwug Yugdh wdtuwopwduwjhtu dwuh hwwnyneniuubph sunphhy: Unwyb-
(wwbtu [wjunptu Yppwnynw Gu ptwlwu, uwydpwhtu ninblygnn L twyeh
dowlydwu dwdwuwy unwgynn qugbipp: Wu quqbph hhduwlwu pwnyugnt-
ghsutip Gu hwunhuwunud dnjynyubpnud dGyhg dhusk snpu wdtuwdup wunnd-
ubip wwpniuwynn wotuwgpwdhuubipp (depwup, Lpwup, wypnwwup, pnipwun
U npwug wdwugjwiubipp): <wupwywptiphg hwuynn puwywu quqgbipp hhd-
twywunw pwnyugwsd Gu dbpwuhg™ CH,, (82...98 %) U thnpp pwtwlynypiniu-
ubipny bpwuh' C:Hs, (Uhusl 6 %), wypnwwuh® GsHs, (dhusl 1,5%) U pniypwup’
C4Hio, (dhusl 1%) fuwnunipnubtiphg: Lwypwihu nintlgnn qugbipnud dbpwup
wwpniuwynieyniup wwwnwuynd £ wybh jwu dhowywipbipnwd (40...85 %),
pwjg upwugnd ywpniiwyynwd Gu wybh d6d pwuwynyejudp bpwu b wpn-
wwu (ntpwpwugnipp dhtusl 20 %):
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Ujnynn quqgbipnud, pwgh wdtuwopwdhuubiphg, Ywpnn Gu wwpniiwyyb
Uwle niphp pwnwnphgutin, huswhuhp BU” opwdhup, wdtuwsuh opuhnubinp, w-
qnup, pRrYwshup, dddpwopwshup, oph gninpzhubipp b wyu: Swgh Yuqdh
db dwunn ny wdtuwopwdwiht pwnwnphsubph dh dwup (opwdhup, wd-
fuwdup opupnp U wju) ptl wypynwd Gu, pwyg hwbwtu thnpp pwtwyh Ywd
gwdn obipdwuwntind niuwynypjwu wywwnbwnny Lubipgbwhly wpdtp hptughg
sGU ubipyuywgunid, huy npny pwnwnphsubp £ wjpdwup punhwupwwbtu sku
dwutwygnud (wdtuwduh bplopuphnp, wgnunp), pwyg hptug wnywniejwdp
ujwgbgunud Gu Junbjwunyeh sbipdwuwnbing niuwynyeniup: Wu hul wwun-
twnny, Ywpuws quwgh Upwuwynyenituhg, wjit  hwdwwywwnwufuwu
dwppdwdp wqwunnw Gu wugwuywih fuwnunipnubphg:

Cuwn g9bipdwuwnbng niutwynypjwu ququiht Jwnbwunyebpp wwjdwuw-
Yuwunpbu pwdwund Gu bpbp fudpbpp’

- pwpdp Yuinpwywunyejwu' 20000 L4/UE-hg wybh obpdwuwnbing ni-
Uwynipjwu qugbip (puwywu, twypwiht ninklygnn U bwdph Ybpwd-
2ulnudhg gnjugnn),

- dhohtu Ywnpwlwunyejwu® 10000-hg dhusk 20000 4&/U2 oipdwuinbind
niuwyni-pjwtu qugbtin (Ynpwyht?, (nLuwwnne b wy(u),

- gwdp Ywnpwlwunyzjwu® dhugl 10000 4/42 sbipdwunbing niuwynt-
pJwl qwqgbip (nndbujwu, gEubpwwnnpuihu W wyu):

Muwhwwudwu dwdwuwl, wwpwih dbe hpbug hghlwlywu Yyhtwyhg
Ywhudwsd, qugbipp hunid Gu ubndwsé b hennwywgywd: Npny qugbip, npnup
odinywd Gu gwdp Ynhunhlwlwu obipdwunptwuny?, unpdw| wwjdwuubpnud,
wlgwd pwnpap Gupnwdubiph wgnbignyejwu wwl, st wugund hbnny yphtw-
Yh: Wuwbu, dbpwup dhtusk dhunw 82°C gbipdwuwmnhbwup gunuynwd b qu-
qwjhtu ypbwynid: -82 °C-hg gwdn stipdwuwmnphtwuubtiph W ng owwn dbd wybignt-

! Ynpuwjhtu qugp rynipwdwn quq b, npt wnwowunud b wdfuh Ynpuwgdwt dwdwuwl, w-
uhupt’ bpp wnwug onh hwuwubihniejwu wju wwpwgynd £ dhtslk 900-1100 °C gbpdwu-
wnhéwup:

2 Lnwwnnt qugp wju qugbph punhwunip wudwundd b, npntp ququihu jwdwbpnd wjpdwy dh-
ongny oguwgnpdynud Gu [nwwynpnipjwt tywwwlubipnd (b wwppbpneiniu quntijhpwjhu
quqtiph):

S Yphnpywlwu § Yngynud wju gbpdwunphbwup, nph nbwpnid dhdjwug hbn hwjwuwpwyonnt-
pjwu dbe gunudnn unieh Gpyne thnybipp hpbug hghywlywu hwnlynieniutipng unyuwunid bu:
Erbt hwdwlwpgp pwnlugws £ htinnilhg b npw hwgtiguws gninpphutinhg, www Yphnhlwlwu
obpdwuwmhGwund htnniyh b gninpent funnuegniuutipp hwdwuwpynd Gu, vwhdwup npwug
dholt ytipwunid t b ongbignjugdwt gbipdnieniup nwnunud £ qpn:
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Ywihu Guodwtu wwpdwuubpnwd Jbpwihnfuynd £ hennwyh, huy dhusl dhuntu
161°C gbipdwuwmhtwup uwnbgubihu dGpwup htnnywunw £ wpnbu dpuninp-
wnwjhu Gupdwu wwjdwuubpnud: Wu qugbpp, npnup niubu unpdwihg gwudp
Ynpunpywlywtu obipdwunptwu (Ubpwup) unynpwpwp oguwgnpdynud Gu
pwnap dupdwu wnwly ubndjwsd ypbwynud, hush ywwnbwnny npwug wuyw-
unud Gu ubndjwd qugbip, pEUW dGpwup Gppbdu ogunwgnpdnid Gu bwl htnnt-
Yuwgywd yphbwynid: Ubkpwuph hbnnyugnuip b wywhwwunwp puduywupu
pwpn U wofuwwnwwmwnp wypngbuubph wdpnnonteyniu b, uwlwju hbnniywg-
qwd dbpwup hwpdwp £ hnfjuwnpdwt hwdwp b npwytu wdunndnphjwihtu yw-
nbGwujnye niuh wnwybinyeniuubp ubndwd qugh uuwwndwdp® sh ujwgbig-
unud wywndnphih pGnuwwwpnnnieiniup, yugph wwownpp, huswybiu twb w-
wwhnynud § wybjh pwpap nbuuhluwnunbuwywu gnigwuhoubin:

<bnnwywgywdubpp wju qugbipu Gu, npnug Yphinphlulwu obipdwuwnh-
dwuubpp pwpép Gu npwug Yphpwndwu wywydwuubpph obipdwunphtwuhg: Uu
qugbipt oquwgnpdynuwd Gu hbnniywgywd yptwyned:

Ungnwwy 2.2.-nwd pbipdwéd Gu ququiht wéfuwopwdhuubph npwlh npng
gnigwuhoubin:

Unyniuwly 2. 2.
Quiquyhl wshiwopwishtiiinh gniguitihplibpp
e B-| U - Updwt
Hintip nhh- st ine Olyunwitiught
pwlwl Yuw-Ywl gudpw-
Udtuwgpw- obpdwu- ehyu puwn hb-
fuwnni- obpdwu- gnyu obip-
dhup wh-Gwup, nwgnunwlwu
[Nt nhbwp, oc dnypyniup, dbennh
puw onh °C ST R feni
Ubpwu 0,544 -82,1 -161 35800 120
Epwu 1,138 32,3 -94 63700 116,3
Mpnwywl 1,523 95,7 -44 91200 111,6
Mpnwhtu 1,453 91,6 -47 86000 102,6
L-Pnipwl 2,007 152,8 -0,5 118600 95,8
Pniphki 1,937 144,0 5 113500 91,4
hqnpnipwu 2,007 134,0 -11,7 118600 102,1
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2.3.3. Ququjht Junbjwujniph Yphpwnnwip ubppht wypdwu
qwpdhsubpnid

2.3.3.1. Uindjwé puwu quqbiph Yhpwenwip:

Utindws quqgp (URS, KIM-KomnpummpoBaHHbIi (cxaTblil) NpupogHbIii
ras, CNG wugq|. Compressed natural gas)puwlwt quq k (Ubpwtu' CH.), npp
ubindynwd £ Yndwpbunpwihtu Yujwunwd dhusl 200-250 pwp (196-245 Yg/ud?)
Quonud’ ubipphu wypdwu owndhsubipnid npwbiu Jwnbihp oguwgnpdtint hw-
dwp: Gwgh utindnuiu hpwlwuwgynd £ wdwnndnphjwiht ququigdwu Yndw-
pGunpwiht Yuwywuubpnwd (USLY), npnbin qugp dwwnwwpwpynd £ dw-
ghunpwjwihtu funnnyulwywnbphg: Ubndwsé ptwywu ququ ogunwgnnd-
ynw £ dwpnuunwp wywndnphiubpnud, phpl pbnuwwnwp tnipwtuuwnpuwihu
dhongubipnud, huswbu uwlb pwnwpwjht mpwuuwynpunwihu dhongubipnid:

Cwhwgnpébwlwt hwwnynipynitubpp: Ubkpwuwht Juwnbjhpu niup wyb-
(h pwpdp oywmwuwiht phy L wypdwu wbuwywpwp obpdnyentt, pwu uwy-
pwihu htnniy qunbhpubpp Yuwd hbnnijuwgywsd twdpwihu qugbinp, U sh thn-
funid hp hghlwlwu nt phdpwlwu hwwnynyenuubpp gwdp obpdwunptwu-
ubpnud: Ubndjwd puwlwu qugh oyunwuwht phyp 116125 dhowlwjpnid £
wndwt dwdwuwly gnjugunw £ 48500 UyR/Yyg (pbughtup oywwuwhu phyp
76-98 dhowlwjpnu £ b wpdwu dwdwuwy gnjugunwd £ 44000 y/4q): Uw-
Yuwju, URG-p (CNGp) ghonud L pughtuht b ypnwwu-pnygwtiwght fuwnunip-
nhu unbjuhndbwppy Ywgdny dbpwu-onwihtu fuwnunippnh obipdwuwntind ni-
Uwynyejwdp U ptipnud £ 6-8%-ny hgnpnieyntt wiuydwu Gpynt inbuwyh Jwnb-
(hpubph  hwdwp  (pGught-ubndwd quq) Uwfuwwmbujwsd wpdhsubipnid:
Pwuu wju k, np pbughtwonwjht fuwnunipnh hwdbdwwnyejudp ququo-
nwjhu fuwnunipnh wjpdwt gbpdwuwnting niuwynyenitu wydbh gwdp £, wjp-
dwu wpwgnyentuu wybih ginpp £, wybh thnpp £ twb gjutubph (gdwu gnp-
dwlgh wpdtipp: Uhusnbin, qugbiph pwpéap oyunwuwjhtu phyp htwpwynpnt-
pIntu L pudbnnwd nidbnugub] wyunndnphjwihtu gwndhsubpt puwn ubnddwu
wuwnphtwuh (dhusl e=10...12): [2][4]

2pwdup pwpdp wywpniuwynyeniup bwywuwnnud | pwnpdhsh quunwd quw-
qujht Jwnbuunysh wybh wdpnnowlwu wjpdwup: Cun npnud, fuwnunip-
nwgnjugdwu wpngbunud Junbjw  ph gn dwu W
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