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uuyhsduwnytiy p E wlu  hpnanipynilp, np dupnyuw hl
hwuwpwynt p) wl nunbuwyuwl  wnwgplupwgh wnpnh Jwywnnwyp
dbwdnpyty E EUGpgbwhywyh 2Unphhd, uwyw U Jtpghlu hp
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gunh hwlwwwnpthwy wnwnwdwlt hhdUwhiunph (neédwl  Lwwnwyny
uGpywy nLdu hwdup fuwphwy hu hwupnrpjwlt wnel npdws E
EutpgbGwhywywlu nwGnwyw wuplutnh wp fuwwnwiu p h wpnjnrupnid
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U wpnhwywlu: CUn npnod, Ywpunp E Lwlh w U hwluqwdwlUpp, np
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UntUwinuntp) wt Lwwuwyl E, gbpwyw hwdwnpt ny JdplUn| npuwh
wwhwwunt ) wu hhduwpunhpuGpp nt Eynpnghwwtu wuywwug EY-
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pwdhUltph wddnthuyuwpwantbipp:

Unuphl g lined uwuwnybp £ EpGYupwlw wulbphg wpuwlubundnn
Shuwgwagbph Jwppdwlu Yphpwnynn W htnwuwpwy hu wefuung nghwubph,
hus wu Uwl dJwppdwl gnpépUupwgh wnnjnilupnid dLwynpynn
ntnblygnn wnpquwuhpUbph hUwpwynp oguwhwludwl wwnppbGpwyUubph
hudwunpwywu nrunctdbwuhpnipynel: deppneédby GU qgpnjy wyuwl
gwqw) hU wpuwlubwnLdubpny 2EY4-Gph uwbnéduwl hUwpwynpni p-
JneuUbphU Udphpdws mwpwplunt j p hGuwgnunLpy nculUbp L wp fuwnnt -
p)nLulbp,hUshg £ Ggpwywgyb, E,np UpUn  npwhU hwugyws Juwup
Yuwnpb h EUdwqbglb| Yud Yufwngb|p G EYyn| nghwwtu wnnuwpwgyws
U wuwbuwywl wGuwllyjncLlUhg punncub h dhgngwnniLdubph
JUhwdwdwuwly ) w hpwywuwgdwdp: Iwp yh wnlbGny w U hwugqwdwupn,
np guquwj hlu wpuwubGwneJdubnph JwpnJduwl wGuwulyjnLlUhg
Eynynghwwtu wludwwluqg 2QEY-GphU UGpYwy wgynn swhnpn2hsubph
wwhwwunedp wlUpunruwha hnptU nirublUwnt E wgnbgnip)nLl
Jwj wuh wGiuhjwunbwnbuwywl gnLguwluh2Ubph ypw, nhuvwpyydbp 6U Lwl
w nophbwy hwpngwnpnodubnp:

Enypnpng) e d hpwjwlwgyb| £ Sfuwquqtinhg 66dph opuhnutiph
duppdwl wvwppbpwylutph hwdwnpwywt JGppniénipynil: Unwg -
UnpndbLrnd gpnj wywlu quwquwy hu wpunwubwune Jubpny b wupwhnl h wd w-
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yGprneénepeywlu wnnyneupned puunpybp £ 66dpw hU wuhhnphnhg
Stuwquwabtph  Juwppduwl  pwg Upw hu  dGennp U  duwydbp E
h wJ wwywinwu fuwl wLgnnhpJ, nnph Spwagpw hlu hpwy wlwg Jwl
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Ugwyws wpgnphpedh hhdwu ypw unnrgdws prny-upultdwlu nLUhp
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E JybGpghUUbphu wbnwyuw Juwb U 2whwgnpéduwlt J6é& Swhwbpny, L
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Rup yh wnlUbpnt hwdwp U2dws gnpénlblUbph wanbgnip)nilp
hGnnt Y Juwnb| hph w) pnduwl wpguwuhpubpniod wwpnrluwyynn
ptUquwhptlUh pwlwynt ey wt ypw wnwpwnyynid £ (1) Yphuwtduwhphy
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hnfuwuphUubp uvnpl pGpywsd Jwet dwnhjwywl wpunwhwy vne @) wdp:

2821) 9
Kp =13782- 0.3782+[% j )

Onh wjbGpgntyh gnpduwygh UJwgbgdwlu hbGwbwlupny wgnuwh
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«Anphgnlwjuwly wuwhfwlwyuwlu w pdwl nGwenid Gpypnpnw phl
onp Jwwnigyntd £ gwhh Uwmpwlt wnwlbp wgnijl gbLpdwlg wndwl
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pGpw pduwl hGwbwlupny gLGpdnLpjwu Ynpnruwbubpny: ULY.11-nLd
wunyGpyws £ onh wytpgniyh gnpéwyghg Juwmws ptuquuhptUh nt
wsfuwwsuh dJnUopuhnh gnudwpw hU wpuwubwunedutph W wgnuwh
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thnipnfudwl wpny neupned wpb h £ hpwywlwgUtb]; U nGwh JpUny npwn
wpunwluGundnn Juwuwywp Jhwgnep) ntulbph, b npwlug nhdwg quwuadynn
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gUwhwinyt; GU Ywnép Juwnb hph quwghbhjwgdwl wpnjnrplncd
unwgynn uhUpbtq qwgh oguwgnpédwl wwnpwqwy nLd: GUwhwnyb) E
Shuuwgwabph Juppdwlu wpnynrbwbwn hudwywnpgtpny whwdnpws U
Lwhuppwl wy pnedp wéshith quwgh$hywgdwdp Ef GUwmpwywy wulbGpne d CO,-
h ypdwndwlt U pynwutph JuwSwnph wgnbgnipynitlp Juw wuh wmuwnt-
uwywu wpnynrlbwjbuniLp) wu gnigwluh2Ubph ypw: Unwgunpnybny
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Eynynghwwtu wuyuwnwug 2EY4-6phL UGpYw wgdnn swhnpn2hsgubGpny’
wuhpwdb? n £ wy wl nwy wu wé fuuhn2 wy hu ErGgwpwywy wunp
whwynpty Jdnfuph JwuUhylUbph npudwlt EpGYwpwqwhs, 66dpw hl
wuhhnphnhg Sfuwquwqtiph Jwppduwt pwg Ypw hu b wgnwh opuhnutiph
JbpwywugUdwl ub Gywhy Yuwuw, hwhy wbnwyw wuputnpny, hlug wtu
Lwih wsfuwsUh GplUopuhnh npuduwl hwdwwwnwu fuut bwundbGJdppwl-
uGpny: Ywunwpdws huwp JwpyubGph wpnynouplubpp Jyw ned GU, np
2EY-h Jywhwynpniedp U2Jws menwywy wuputpny wpnbl hul hwugbg-
uGpnt b wwhwuednn Yuwwhww, UbGpnpniduGph Jnw  30%-ny
wyb| wgdwl, huy wpGuwl 2whwgnpédwl Swhwbpp Lu ud GU Unwn 25%-
ny:

Shuwguwqabtph Juppdwl wnpnynilUwdtwn hwdwywnpgbph uGpnpduwdp
wSfuwhn2 wy hu Uuncj U 200 Udwr hgnpnip) wdp EuGpquwprnyh wuwk-
uwywlu gnrgwuhutpp hwdtdwnyb, GU Uwhpwu w pnodp wshuh
qughdhuwgduwdp wwnptpwyh htw: Yhownldnn  wwpptpuwyltiph
hwdbJwunwywl guwhwwnwywup vw, nt hwdwp hup yh £ wnbdbp Lwl wy U
hwugwdwlupp, np Ypdwnjws COx-h thwuwwgh puwlwynip) wlu nhdwg
unwgyws hwjwuwwgpnyd YuwpGph E nwelbw wpuwubGwnodubph
pynwubph 2ntw h Jwulbwyhg,npwuny huy Jendb ny 2 whwgnpésdwl
Swrwbtph ypw ntubgws wgnbgnepyniup b UJwgbgUb ny Y wuwh ww
uGpnpnedubph hGwngUdwl dwdybuwp: Unnpl wwnybpws nhwgpwdne U
uy. 12) ptpqws LU Shwwgwgbph Juppdwl wpnynrlbwdbwn hwdw-
Yuwpgtpny U Uwpwlt wpnodp wsith quah$hluwgdwdp B GYwpw-
Jwy wulbbGpnid Juwhuww U 2whwgnpédwl Swhmwbph, hUswtu Lwl
Erywpwywu EuGpghw h huplbwndGph dGénip) wl thnnfunLp) nLl-
uUbpp® Yuwrjws pynwubph 2nLlw ned 1w COxh Jwdwnph qlhg:
Unwgyws wnn) ntupubph yGpyneténLpeynLlhg Ggpwhwugne v GUp, nn
pynuutiph JwSwnphg gnjuwgws [pwgnighg gniudunp Sfuuqugbiph
Juppdwlu wpnjynrlwbwn hwdwywpgbpny YJwhwynpyws E|GHLpW
Jwy wuh 2whwgnpédwl  Swhwbph U wpurwnpws Ep Y wpwywl
Eubpghw h  huplwpdtph JYpw wybh UGS wqnbgnipynilu E
ntuGUncd, pwu Lwhlpwlt w pnedp wéfuh quwgh$hywgdwdp Ep GYwnw-
Uwy wuh wwnwgw nLtd: Lwupwl w pnedp wéfh qwagh$hywgduwdp
ELEywpuwyw wuhg nbwh 2p2wyw Jhpgwjw p COx-h wpuuwlbwnL dUubnp
Unwn 45%-ny wdtL h phs GLU, htwbwpwp®™ wlgquwd 2nLtw nLd gnpénn
pynwh Jwlunph wnw]bwgnLjl qund npuwlug hpwgdwlu nGuwpnid
Juwswrphg unmwgyws gnidwpp vnwpblywl 2whwgnpéduwl Swhwbph L
ErGywpuwtutpghw h hupbwpdbph JGénupynitblutpp bJwgbgunL d £
punwdGup 12%-ny, JhUgntn 6fuwguwatph Jdwppdwl wpnjntlUwbun
huwdwywngbtpny ywhwynpywsd EL GHwupwyw wuh UnejbwunLtU JG6NnL -
Jjnrulbpp Uwgne Jd GU gptpt 30%-ny:
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UY. 13. USh bbpghly wy hu qugh$hlyugdudp CISS-h b fuling nghuwlywl uful Jw

Rup yh wnlUbny COzx-h npudwl hwdwn wwhwlugynn Swwbnpp L
pynuubph hpwgnetdhg unwgywsé [ pwgnrghg GywdnLwvp gUwhwnyb E
nwnbyuwl nmbwnbuwywl wpny nLuph UGénL ey nelp (LY. 14):
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Ujuwhuny, wpunwubGwnedubGph 2nctw ntd COz-h pynwh wndbpeh
wjbp wgnedp, wylUhw wvnptlU, pGpnid E  wvwpGlwl  wnbwbuwywl
wpn)nLUuph Jeéwgdwl U wpuwubwnL dUubph 2ntw nud COx-h pyYynuwh
wugwd Udwquwgne) U JuwSwnph qUh nGwpnitd hpwywlwgynn dhgn-
gunntdp wpnynrlwbw E U wwwhnyntd E wvwpbGluwl npwywl
nuwnbuwywl wnnjy nLup:

t2aruuyusnr @eSnruuer

1. Shuwguwqgbph Jwpnpduwl dwdwbwywyhg wGfdun nghwubph
UGpnpnudp Jwufuwngbyrned E 2ppgww dhgww ph wnwnuwnodp®
UJwqwgniLjUh hwuglbGiny Ywd pwgwnbtiny npw wrwudhl
pwnwnnhsutphl 2E4-tph 2whwgnpéduwdp wyuwnd wnyws JlUwup:
dudwbwywyhg ghuwhbuwgnuwywlt U Uwhwgd wihnpé wn wn wy wu
wp fuunwuputph gnpduwywu hpwgneup hbwpwynp £ nwpdunc J
QEY-Gph wpurwubwnLJdubph Jwppdwl wbhiung nghwywlu gnpéw-
nniJph Juwunwpt wgnpénidp W gpnjwywl gwqwy hU wpuwlb-
wnLdubpnd ErGYwpwlw wuh 2whwgnpéniLdp:

2. 66dpw hu wuhhnphnhg 6fuwquqbph Jwppdwl pwg Upw hlu
dGpnnh  wpuwnpwwbflung nghwyjwlt  &h2wn  Juwgdwybpuwdwdp
htwpwynp £ ng dhw U wwhwwub] wpuwnpyws ELGYHwpwywl
Eutpghw h huplwndbph Jwywpnwyp, w b dunptphlUqu hl
Shaw | nténLdubpny Udwgbglub] w U: Swdwdw U {wnwn yws
hupgJwpyutnh wpnjnirupltph hpwgynn ghuuh puwliwynt pj wu
JGdwgdwlup gnrgpUpwg £ GHUwpwywl EuGpghw h huplwnpdbpp
UJwgnLtd E W hpwgdwl npn2wyh dwjw, hg uljuws Jwppudwl
wEnwyw) wuph wnwy nLp) wu nGwpntd wpunwnpyws b wnwpy ws
ELGywpuwywu EUuGpghw h hUuplLwndbGpUutpp wjbL h thnpp GU
unwgynie d, puwl wmGnwyuw wuph pwgwyuwy nL @) wu nGwpne U: Clun
npned, ghwuh qpnjuwywlu hpwgdwlu nGwenctd £ GYwWwpwywl
Eutpghw h puplwndbGplU wénLd £ Unwn 10%-ny, huly ghwuh 100%-
ny hpwgdwl nGwpnt Jd hupbwpdbph UjwgniL dp uwguni U E 5%:

3. up yh wnlUb ny uug-h hhJUuuwlywu punLpwqgptnh
thninfunt ey neup® wnwe wplynn wL gnphpdp
hUwpwynpnLipyntl E  pUdtnnitd qUwhuwwnb) w phsgubph
hwpJwpwnuwudwl wgntgnie)nitlUp wgnwh ptpdhy opuhnubtph
GLph Jpw: Cuwm Spwgnuwlb 2E4-h ophlLwyny Yuwwnwnyws
hup yupyuGph® w phgUbph hwunwyw hU hwpJwpwnwu Jwl wwn w-
gw nLtd, hungw hU wbpnnpbwdhlyw h L gEpdwqulqgywsuw-
hnfuwbwyne ) wlt ww Jwulubph pwpbpwjdwl 2Uunphhy, wgnuwh
ptpudhy opuhnutph 6L pp UwgnL U E 20%-ny:

4, Ruwlh np wgnwh opuhnUtph UJwgbgdwlp Uwwwwywne nnyws
p U wwwh wwl wy wu dhgngwnniLdubph il ik u wy wil
wunnjnrtuwdbuneeynitupn npubnpdned £ Jhw U flw) Jws
pUwwwhwwlwywlu Jsdwnpubph 4&duny, nLruwh wpuuwlbudnn
Uhwgnipe)wt hwdwn vwhdwudws npnij pws whh JGéniLp) nell
wu wwpwgwj ntd nweluncd E npn2hg gnpénl: Suwp Jwnplwy hlu
wnnj)ntuplGpp Jyw ned GU, np Jhw U npnij pws whh 100
wuguwd) w dGéwgnL du £ wwwhnynco J Eynynghwywl
wGuwlyyntuhg wuhp-wdb2wn Jhgngundwl®™ JbpwlyuwlgUdwl
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1.

ubptywhy QYuwuww hwhy dJbpnnh, plUngpyntd «Ipguwygnn»
Uhgngunnidubph GnjwynL d:

Apwdh jwy wu wnUsgnLp)nLlulbph thnfuunhUnc Up
JwpbtJwwnhjwywl wpuwhwy tne ey ntbutpny hbwpwynpniLp) nLl
Epuédbrnnid Yunnigb| w pdwl wpnguwuhpUbtpnud ptuquwhpbGUhp
pwlwyni ) wu hup Jupydwl wpgnphpdp’ qquw, hnpbl tnppug-
ub ny unLpj Gywhy ufw h hujwlbwyuwunL ey nLlp u
dGéwglub ny hup JupyubGph 62 unL ey nLlp:

3UngnLd  onh wdbgnLyh gnpéuwygh pnL) L wbi
uwhdwbluGpnod Ljwgbglb nL ] wj pduwl ntdhdwy hlu
gnpéplpwgh dtpwhuyb h dbndnfwluwl wpnyneupned Yunt h £
hpwjwbwgut, LU nbGwh JpUny Nnpwn wpuwlubuynn YUwuwyuwn
Jhwgnrp)ntUlbph, b npwug nhdwg gquwuaynn pUwwuwh wwl wy wu
Jdwpubph Udwgbgnid: Swptywl plLwwwhwwlwywlu ysdwnlubpp
dUhusl o, =1.054 wndbpp ww Jwuwynpdws U gbpwy2nnpbl
ptpw pdwlu wpgqwuhplubph wpuwubwnLJdubph hwdwnp gwuédnc JU-
utpny, npnlg Ewywu s whwpwdhlup ugdnid GU pGuquuwhptUh
wpunwluGuwnedutph hwdwp gquwudnLJdUubpp, hul 1.054 wndbtph
gbpwquwugUwl wwpwgw) nLd® hhdubwywlunt d ww Jdwlwynpyws
GU wgnuwh opuhnutph wpuwuGunrdubpnyd LW dunctd GU gnpbpt
hwu thwwnn L U:

LwfpwlU wy pnudp wéfuh qugh$dhyuwgduwdp E| GYHwpwyuw wlhg
ntwh 2pgwyw Jhpgwjwy p CO-h wpuuwubuwnLdubinp Unw 45%-ny
wjb h phg GU, hGwbhwpwp® wuguwd 2nLw nLd gnpénn pyYynuwh
Juwdwrph wewbpwgntjl guny npwlug hpwgdwl nbGwpnid
Jwdwnphg unwgdws gnrdJwnp nwpbGywl 2 whwgnpédwl Swhwbnph
L ELGYwpwywlt EUGpghw h hUuplUwpdbph JGénLp)nLULGPp
UJwgtguntd E pUunwdGup 12%-ny, JhUsgnbn &Shuwguqgbinh
dwppdwl wpnjynrbwtwhwdwywngbpny ywhwdnpywsé EL GHwpw-
Jwj wuh UncjUwunctlU JGénipeynilUlbpp Ujwgnid GU gpbRb
30%-ny:

UpunwuGunedubph 2ntw ncd COx-h pynwh wnpdbph wb w-
gnudp, Jhwu2nptlU hwugbguntd E wwpbGluwl wbwbuwywl
wnnj)nLluph JGéwgdwl, plun npned, wpuwubGwunodJdubph
2nLtwy ntd COx-h pynwh wlugquwd Udwquwgnej U JuwSdwnph gqluh
nGwpnitd hpwywbwgynn dJhgngwnnidp wpnjnilbwjbwn E L
wwywhnyneJd E nwpGywl npwywl tnibnbuwywl wpny nLup:

I puwnuup uwljywd up puwnwiiputip

Uupnrhgwit N2, Eppuwljuwlt UR. 66dph JhwgnLp)nLllbphg
Sfuquabph dwppduwl gnpéplpuwgh wantgnipeynilp B &GYwnwywl
Eutpghw h hUupbwpdtbph Jpw / INEI (Mng hwbGhuhly) wvwpblywl
ghuwwdnnnyh UynLebph dnnnwédnt. - plwu, 2010.- 3wwnp 2, Ne 2. -
ke 376-380:

Uupnr g wit N.2., Ef pwljjwli UR. Ugnwh opuhnubph Udwgbguuwlu
dUhgngunnLodubtph h wJ wn p wy wu dGpynténipync /1 IMAEI
(MnphwEhiuhy) vwptywu ghwwdnnnyh UjynLebtph dnnnwénL. -
Gnpluwl, 2011.-3wwnnp 3. -Eg 392-397:
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3. Eppwjjuwli UR. Onh wybpgntyh gnpdwlygh LUwgbguwl dwdwlwy
QEYU-Gph qwqw hU wpuwubwnLdubph Juwuqwynpnie) wu wuwh-
Swuh gqUwhwndwl w gnphpdh dJ2wyncdp / IR QUL L 3INAER
Stntwghp,Sthu.ghw uGphw. - Gplwl 2013. -3 wwn. 66. - N2. £ 133-138.

4. Uupnrhyuwit N2, Ep pwlyjuil U, Wupdugj wilt R.U. FGLquwhpbUhp
wnwe wgdwl ww dJwulbph nruntdbwuhpned U hwpdwpyw hl
wgnphprdh dwynctd / IMB (Mng hwfuuhy) ghwn b JGpnn. hnny.
dnnnjwéne . -G6plwl, 2013. —Uwu 2. - E9 540-546:

5. UupnLrfg wit N2, Eppwljuwit UR. 26pdw hu EpGYwpwyw wulbph
nbnbuwyuwl wpnjnrlbwbunip)wlu gnigwuh2Ubph Jpw wshuwsUh
Gpyopuhnh Juwwygdwu gnpéplpwgh wgnbgnL @) wu guwhwwne Up /
R QUU L 3MAR Stnblywghnp, SGEu. ghwn ubphw. - Gplwl 2017. - I wn.
70, N2.-E9 170-177:

6. Eppuljjuili UR. UWphsgubph hwpdwpwnwudwlu wqnbgnLp)nLlp

wagnuwh ptpdhy opuhnutph G ph ypw /33 QUU UL 3MAR Stntlywahp,
SGfuwu.ghwn ubGphw. —Gplbwl, 2017. -3 wwn. 70, N3. - E9 340-349:

SJIBAKAH CUJIbBBUAHA TEHPMIXOBHA

IIPUMEHEHUWE COBPEMEHHGLIX TEXHOJIOTYM OYMCTKU JBIMOBBIX TA30B TAC U
NCCIEOOBAHUE UX BJIMAHNA HA TEXHUKO-DKOHOMMYECKUE [TOKA3ATEIN
DJIEKTPOCTAHIIU

PE3IOME

OCHOBBIBasICE Ha TIPHOPHTETHOCTH 3aIlUTHl BO3JIYIIHOTO OacceiiHa M OIpejeIeHHbIX
CTaHzapTax ra3000pasHBIX BBIOPOCOB dSKomorudecku OesomacHsx TOC, OCHOBHOM Ije/bIO
JHCCEpPTALNK ABJIAETCA BRIOOP TEXHOJIOTMYECKUX CXeM OYHMCTKH Ia30BBIX BEIGPOCOB B pe3yJbTaTe
DKOJIOTO-DKOHOMHUYECKOTO OOOCHOBAHUSA ¥ AHAJIU3 U3MEHEHWS TEXHUKO-DKOHOMUYECKUX
TIOKasaTeJeli CTAaHIIMYU B pe3yJIbTaTe UX IpUMeHeHUs.

B mepBoii riaBe GBIIM MCCIEOBAaHBI IPUKIASHBIE U IIEPCIEKTUBHBIE TEXHOJIOTHH OYUCTKU
BIOpocoB TOC, a Takyke BapHaHTHI YTHIN3ALKUY U HCIOIH30BAHIS (GOPMUPYIOWIUXCS B IIpoLiecce
OYKCTKU COIYTCTBYIOUIMX WHIPEZUEHTOB, W3 KOTOPHIX MOXKHO 3aKJIIOYUTH, YTO YIIepo,
HaHeCeHbIHl BO3AYUIHOMY 0acceiiHy, MOXHO CHHU3UTh WIH IIPEJOTBPATUTh IIyTeM
OZIHOBpeMEeHHOM peajn3alliy SKOJIOTMYeCKH OIPaBJAHHBIX M DKOHOMHYECKU IIpHeMJIeMbIX
MEepOIPUATUH.

Bo BrOpoii riaBe mpoBeneH 0OOOGILIEHHBIHM aHAIU3 M OCYIECTBIEH BRIOOP METOZOB OYMCTKHU
IBIMOBBIX Ta30B OT OKCHJOB cepsl. Peamusamus TIIATeJBHO HCCIEJOBAaHHBIX M IIMPOKO
KCIIOIBb3yeMBIX B COBpPEMEHHBIX TelutodekrpocTaHiuax (TOC) MeTomoB OYMCTKU OT CEPHOTO
aHTUJAPHUJA JaeT BO3MOXHOCTb, C OJHON CTOPOHBI, CHU3UTh (PaKTUYeCKUIl yliepd, HaHOCHMBIH
BO3ZYLIHOMY 6GacceiiHy, a ¢ APYroi — 3a CUeT COKpaleHHs BEIGPOCOB COKOHOMUTE (HMHAHCOBBIE
CpeZcTBA 3a OTYETHBIH IIEPHOZ B IpOIleCcCe B3UMAHUA DKOJOTMYECKUX BBINIAT. PazpaboTaHsl
PacyeTHBIN ITOPUTM M IIPOTPaMMHOe Obeclle4eHue, IIO3BOJAIONIME C y4eTOM IIPUOBLIN OT
MPOJAKY KOHEYHOTO pe3yslIbTaTa OYHUCTKH (CTPOMTENBHBIM THUIC) IPOBOJUTH aHAIH3
BO3efICTBUA BEIOPAHHOTO METOZA OYMCTKY Ha ce6eCTOMMOCTh BEIpabaThIBa€MOI U OTIIyCKaeMOit
3JIEKTPUIECKOM SHEPTUH.
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Tpersst IyaBa IOCBAIEHAa CIIOCOGaM OYUCTKM YXOAAIIMX Ta30B OT OKCHAOB a30Ta
XUMHUYECKMMH METOJaMHu U HpOBe,Z[eHI/IH BHYTPI/ITOHO‘{HBIX pe)KI/IMHO—TeXHOJIOI‘I/I‘IeCKI/IX Mep C
1L[eJIBIO HEIIPEeBbINIEHNU IIpeIe/IbHO JOIIYyCTUMBIX KOHIeHTparuiil. Taxke UCCIe[0BAHO CKUTAHIE
TOIUIMBA B KHUCJIOPOJHON WJIM MM OOOTaleHHOH cpejie IJIA HCKIIOYEHUI BIGPOCOB OKCHIOB
a30Ta B aTMOC(I)ePy. MI/IHI/IMa]IBHBIe KaITMTaJIbHbIE€ BJIOXKEHUA HeO6XO,E[I/IMBI pivIS: § peannaaunn
BHYTPUTOIIOYHBIX PEXUMHO-TEXHOJIOTMYECKMX Mep, B TO BpeMs KaK IpeIIIOYTHTeIbHAs
KOMIIOHOBKA I'OpeJIOK B TOIIKEe TaK>Xe ITIO3BOJIUT MI/IHI/IMI/IBI/IPOBHTL BKCH]IyaTaLU/IOHHBIe pacxo,um.
C mesbi0 OLEHKU KOJMYECTBA OKCHUAOB a30Ta, COJEPKAIUXCSA B IIPOAYKTAX CTOPAHUSA IIPU
Pa3HBIX KOMIIOHOBKaX TOpDEJOK, B CBSI3M C H3MEHEHHWEeM YCJIOBUH TeIIOMacCooOMeHa U
3aIIOJIHEHHOCTH TOIIKHN JABIMOBBIMHU ra3zaMu, PaSpa6OTaHBI PaC‘IeTHBII;'I aJII'OpI/ITM "
COOTBeTCTByIOIAst 6I0K-cxeMa. Pe3yrbTaTsl pacyeToB IPOrpaMMHOrO o6GeciedeH s IOCIeLHETO
GBUIM COIIOCTABJIEHBI C HKCILIYaTallMOHHBIMM ZaHHBIMU IapoBoro xoriaa TTM-104 Paspanckoit
TOC. OueHeHo TakKe BIUSHUE CKOPOCTH OXJIaXAeHUs (pakesa Ha BBIXOJ, TEPMUIECKUX OKCHUOB
asota. Ha ocHOBe mpe/icTaBieHHBIX KpUTEpPHEB COKpallleHNs BEIGPOCOB OKCHZOB a30Ta U UCXOAS
u3 sKojoruyeckoir GesomacHoct TOC, BBIOpaHBI SKOJIOTMYECKHE MephI A1 obecliedeHust
MaKCHMaJbHOTO COKpAllleHUs U OlleHeHa 3aBUCHMOCTH MX T'OJ0BOIO0 SKOHOMHYECKOro sddekra
OT BeJIMYUHBI YCTAHOBJIEHHBIX IUIAT 32 BEIOPOCHL.

CoxkpaleHrie BEIGPOCOB BpPeJHBIX COeAUHEHUII B arMOchepy MOXeT OBITh ZOCTUTHYTO 3a
CYeT NpaBHIBHOW OpraHu3aumuu mporecca roperus. C oToi Ijenpl0 HEOOXOZUMO IIOCTOSHHO
KOHTPO)’II/IPOBHTB OIITUMAJIBHOE 3Ha4YeHUue KOB(I)(I)I/II_H/IGHTH I/I36BITKa Boszxyxa, yMeHLIHeHI/Ie
KOTOPOI‘O HPI/IBOHI/IT K yBeJII/I‘IeHHIO BepOHTHOCTH BO3HUKHOBEHUA HpO,I[yKTOB He,HOO6)KI/II‘a B
IOBIMOBBIX rasax. PaszpaboraHbl ajirOpuTM M IporpaMMa pacdyera [ OIpeZAeIeHUs
OIITUMAJIBHOTO 3HAa4YeHUA KOS(I)(I)I/II_U/IGHTH I/I36LITO‘{HOI‘O Bos;qyxa B TOIIKE B COOTBETCTBHUHU C
O6LIMM YPOBHEM OIIACHOCTH BPEZHBIX BELIeCTB, BEIOpachIBaeMbIX B aTMOChepy, U KOIMIECTBOM
B3MMaeMbIX OSKOJOTMYECKMX BhIILIAT. JInf KOJIWYeCTBEHHOW OLIEHKM BbIOPAchIBAEMOTO B
aTMocdepy GeH3amupeHa pa3paboTaH M IIPeAJIOXeH Haubojee MOAXOAAIIUIN BapUAHT PElIeHUs
mpo6ieMbl, IyTeM 3aMeHBI HCIIOIb3yeMbIX paHee rpadUIecKUX METOZOB MaTeMaTHYeCKHMHU
BI)IPEI)KEHI/IMI/I.

[IpuHuMas Bo BHMMaHMe POJIb YIJIEKHCIOTrO ra3a B IIPOIlecce IJI00ANTbHOTO IIOTEILIEHS, B
MATON TIJIaBe OIIMCAHBI TEXHOJOTHYECKHEe DEeUIeHWs KM BO3MOXXHOCTHM peajM3al[ii IIpoliecca
CBA3BIBAaHUA YIIEKHUCIIOTO Ta3a B 9Kojorudecku Gesomacusix TOC. OeHeHO BO3meiiCTBYIE COKpa-
menns CO2 ¥ IpoJaXy KBOT Ha II0Ka3aTeIn SKOHOMHUYECKOi ah(deKTUBHOCTH HA 3JIEKTPOCTAH-
OHAX, OCHAIIEHHBIX BQ)Q)GKTI/IBHBIMH CHUCTeMaMM OYHMCTKH ABIMOBBIX I'a30B U I‘H3I/I(1)I/IKEU_H/II/I yI‘JIH
[0 CKUTaHUA. I/I3y‘{eHBI TaK>Xe BaPI/IaHTLI COKPEUJ.[EHI/ISI BI)IGPOCOB BOJAHBIX HapOB B aTMOC(l)ePy.

Takum 00pa3oM, pa3paGoTaHHbIE AITOPUTMBI ¥ COOTBETCTBYIOLIMI IIPOrPaMMHBIN IIAKeT, a
TaKXXe 3aMeHa PaC‘IeTHBIﬁ FPaq)I/IKOB MHOTOYHCJI€HHBIMHX MaTeéMaTH4YeCKHUMHU BI:IPEDKEHI/IﬂMI/I
[TO3BOJIAIOT B COOTBETCTBUU C TPeGOBAHUAME SKOJOTHMYECKHX CTAHJAPTOB M IIOKasareseil
9HeproddPeKTUBHOCTH M DKOHOMUYECKUX IIOKasaTeJel OCYILEeCTBIATH BBIOOP MOIXOZAILIETO
BapHaHTa HPOHECC& OYMCTKH ABIMOBBIX I'a30B.
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SILVIANA ELBAKYAN HENRIK

THE USE OF MODERN TECHNOLOGIES FOR CLEANING EXHAUST GASES OF TPP AND
RESEARCH OF THEIR INFLUENCE ON TECHNICAL-ECONOMIC INDICATORS OF
POWER STATION

SUMMARY

Based on the priority of protecting the air basin and certain standards of gaseous emissions
of environmentally friendly thermal power plants, the main goal of the thesis is to select
technological schemes for cleaning gas emissions as a result of the environmental and economic
justification and to analyze the change in the plant's technical and economic indicators as a
result of their application.

In the first chapter, applied and prospective technologies for cleaning TPP emissions were
explored, as well as options for utilization and use of the associated ingredients formed during
the cleaning process, from which it can be concluded that the damage done to the air basin can
be reduced or prevented by simultaneous implementation of environmentally justified and
economically viable activities.

In the second chapter, a general analysis was carried out and a selection of methods for
cleaning flue gases from sulfur oxides was carried out. The implementation of methods of
purification from sulfuric anhydride thoroughly investigated and widely used in modern
thermal power plants (TPP) makes it possible, on the one hand, to reduce the actual damage to
the air basin, and on the other hand, by reducing emissions, to save financial resources during
the reporting period in the process of collecting environmental payments. A calculation
algorithm and software that allow taking into account the profit from the sale of the final
cleaning result (construction gypsum) to analyze the effect of the chosen cleaning method on
the cost of produced and released electric energy.

The third chapter is devoted to the methods of purification of waste gases from nitrogen
oxides by chemical methods and the conduct of in-furnace processes and technological measures
with the aim of not exceeding the maximum allowable concentrations. Combustion of fuel in an
oxygen or enriched environment was also investigated to exclude emissions of nitrogen oxides
into the atmosphere. The minimum capital investment is necessary for the implementation of
in-furnace regime-technological measures, while the preferred arrangement of burners in the
furnace will also minimize operating costs. In order to estimate the amount of nitrogen oxides
contained in the combustion products for different burner configurations, in connection with
the change in the conditions of heat and mass transfer and the filling of the furnace with flue
gases, a computational algorithm and the corresponding block diagram have been developed.
The results of calculations of the software of the latter were compared with the operating data
of the steam boiler TGM-104 of the Hrazdan TPP. The effect of the cooling rate of the flame on
the yield of thermal nitrogen oxides is also estimated. Based on the submitted criteria for
reducing nitrogen oxide emissions and based on the environmental safety of TPPs,
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environmental measures have been chosen to ensure maximum reduction and the dependence
of their annual economic effect on the amount of established emission charges has been
estimated.

Reduction of emissions of harmful compounds into the atmosphere can be achieved due to
the correct organization of the combustion process. To this end, it is necessary to constantly
monitor the optimum value of the excess air factor, the decrease of which leads to an increase in
the probability of the occurrence of under firing products in flue gases. An algorithm and a
calculation program have been developed to determine the optimum value of the excess air
factor in the furnace in accordance with the overall level of hazard of harmful substances
released into the atmosphere and the amount of environmental charges collected. For the
quantitative evaluation of the benzopyrene released into the atmosphere, the most appropriate
variant of the problem solution was developed and proposed, by replacing the previously used
graphical methods with mathematical expressions.

Taking into account the role of carbon dioxide in the process of global warming, the fifth
chapter describes the technological solutions and possibilities for realizing the process of carbon
dioxide binding in ecologically safe TPPs. The impact of CO: reduction and sales of quotas on
economic efficiency indicators at power plants equipped with efficient flue gas cleaning systems
and coal gasification prior to incineration is estimated. Variants of reduction of water vapor
emissions into the atmosphere were also studied.

Thus, the developed algorithms and the corresponding software package, as well as the
replacement of the calculated graphs with numerous mathematical expressions, allow choosing
the appropriate variant of the flue gas cleaning process in accordance with the requirements of
environmental standards and indicators of energy efficiency and economic indicators.
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