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AHHOmMayusi. Ywby TagkMKOTAA HOKOHOMUMOH dochopuT MUHepanmnawraH maccacu Ba
KaHanusauusa YuKMHOUNapvHu OMOKMMEBUI To3anawl WHLWOoOoTNapuaa xocun OynaguraH okoBa cyBnap
yykmHgunapu (OCH) acocmaa cytok opraHvk-mMuHepan yFuTnap onvw UMKOHUATRapu ypraHungu. docgoput
Ba OCH Typnu ofmpnuk Hucbatnapuga apanawTtupununb, 30 % nu cyndart kucnotacu bunaH dgoccoput
Tapkmbugarm kanbumin okenagura HucbaraH 50-90 % ctuxmomeTpuk HUMebEpnapaa uwwnos 6epunamn. Xocun
6ynraH opraHo-muHepan 6yTkanap ueHTpudyranaiw opkanu CytoK Ba kaTTuk dasanapra axpartungmn. Cyrok
dasa Tapkubmuaga coccop bew okewau, KanbLM OKCMAW, TYMWH Ba (PynbBO Kucrnotanap xamga ymymun
OpraHvK MogaanapHvHL yTULW Aapaxkanapy aHuknaHgu. Hatwkanap WyHW KypcaTamKku, KNCNoTa MebEPUHNHT
owvwmn Ba (pocopuT YAYLINHUHI KyNanvwun Kanbuui Ba (OCKHOPHUHT CyloK dhasara yTuw JapakacuHu
owupagn, OCY ynywMHUHT OpPTULLIM 3Ca OpraHuWK KOMMOHEHTNap Xucobura CyrK YFUTHUHT BMonoruk
thaonnurmHu KydanTupaaun. AHukca, dynbBO KAcnoTanapHuHr cytok casara ytuw gapaxacu 90-95 % rava
E€TULLN TEXHOJIOTUSIHWHT IOKOPY camapagopnurmHv kypcatagu. OnuvHraH HaTmxkanap HOKOHAMLUWOH MUHeparn
Ba OpraHWK YMKMHOMMAPHW KahTa uvwnaw opkanu 3KOMOrMK XaBdCcu3, pecypc TEeXamKop Ba arpOHOMWMK
camapanu CytoK YFuTnap uwnabd Ymkyl MyMKUHIMIMHA UITMUR XUxataaH acocnangw.

Kanum cy3nap: HOKOHOVULMOH hOCHOPUT, OKOBa CyBnap YyKMHAUCU, OpraHuK-MuHepan yFuT, cyndart
KMcrnoTacu, KanbLui okeuaun, ynbBo KUcroTanap, aKCTpakuus gapaxacu.

AnHOomauyusi. B paHHOm paboTe wuccrnegoBaHa BO3MOXHOCTb MOMYYEHUS JKUOKMX OpraHo-
MUHepanbHbIX yA0OpeHuin Ha OCHOBE HEKOHANLIMOHHOW (DOCOPUTHON MUHEPANN30BaHHOW MacChl 1 OCagKOB
CTOYHbIX BOA, OOpasyloWMXCA Ha COOPYXEHUAX OUOXMMUYECKON OYUCTKM KaHanm3auWMOHHbIX CTOKOB.
docdopuT M o0cagku CTOYHbLIX BOA CMeLUMBanu B pasfnuMyHbiX MacCOBbIX COOTHOLUEHWSX U obpabaTbiBanu
30%-Hom cepHOM KUCMOTOM B cTexuomeTpudeckmx ponax 50-90% no OTHOWEHW K oKcuay KanbLus,
copepxawemyca B doccopute. lNMonyyeHHble opraHo-MuHeparbHble Nynbhbl pasgensany Ha XUOkyw u
TBépAYIo hasbl METOOOM LieHTpUdyrupoBaHus. B xunakon ase onpenenanu cteneHn nepexona naTUOKUCH
doccopa, okcmaa Kanbuusi, TYMUHOBBIX U (PyrnbBOKUCIOT, @ Takke OOLLEro opraHM4eckoro BeLLEecTBa.
YCTaHOBNEHO, YTO yBENMYEHMe 003bl KUCMOTLI M Jonn docdoputa cnocobcTBYET POCTY CTeNeHn nepexoa
Kanbuma n cocdopa B Xnakyto asy, Torga Kak yBenvyeHue OOMnM OCadKOB CTOMHbIX BOA MOBbILWAET
OMONOrM4YecKyt0 aKkTUBHOCTb >XMAKOIO yoobpeHus 3a CYET opraHnyecknx KoOMrnoHeHToB. OCcoBGeHHO BbicOKas
cTteneHb nepexoga dynbBokucroT (90-95%) cBuaeTenbCTByeT O BbICOKOM 3WPEKTUBHOCTU TEXHOMOTUN.
MonyyeHHble pe3ynbTaTbl HAYYHO OBOCHOBLIBAIOT BO3MOXHOCTb NMPOM3BOACTBA 3KONOrMYeckn 6e3onacHsbix,
pecypcocbeperalowux U arpoHOMuMYeckn IPMEKTUBHBIX KUOKMX YyAobpeHnd nyTém nepepaboTku
HEKOHAMLMOHHbIX MUHEpParibHbIX U OPraHNYecKMX OTXOO0B.

Knroyeebie crioea: HEKOHOMUMOHHBLIN (POCHOPUT, OCaAKU CTOYHBLIX BOf, OpraHo-mMuHepanbHoe
yOobpeHue, cepHas KACNOTa, OKCuA, Kanbuust; yNbBOKMUCIOTbI, CTENEHb IKCTPaKLUN.

Abstract. This study investigates the possibility of producing liquid organo-mineral fertilizers based on
non-standard phosphorite mineralized mass and sewage sludge generated at municipal wastewater treatment
plants. Phosphorite and sewage sludge were mixed at various weight ratios and treated with 30% sulfuric acid
at 50-90% stoichiometric ratios relative to calcium oxide contained in the phosphorite. The resulting organo-
mineral slurries were separated into liquid and solid phases by centrifugation. The transfer degrees of
phosphorus pentoxide, calcium oxide, humic acids, fulvic acids, and total organic matter into the liquid phase
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were determined. The results showed that increasing the acid dosage and phosphorite proportion significantly
enhanced the transfer of calcium and phosphorus into the liquid phase, while a higher sewage sludge content
improved the biological activity of the liquid fertilizer due to organic components. In particular, the transfer
degree of fulvic acids reached 90-95%, indicating high process efficiency. The obtained results scientifically
substantiate the feasibility of producing environmentally safe, resource-efficient, and agronomically effective
liquid fertilizers through the recycling of non-standard mineral and organic wastes.

Keywords: non-standard phosphorite, sewage sludge, organo-mineral fertilizer, sulfuric acid, calcium
oxide, fulvic acids, extraction degree.

Kupuw

XKaxoH KMLWNoK Xyxanurnga axonyv COHUHUHI OPTULLN, O3UK-OBKaT XaBdCUIITUTMHU
TabMMHNALW 3apypaTy Ba MHTEHCUMB OAEXKOHUYMIMK aManMETUHUHT KEHranULWIKM HaTwxXacuga
MuHepan yfutnapra oynraH Ttanab wun canmumH owmbd 6opmokaa. AnHuKca, ocdopnu
YFUTNAP KULUNOK XY>Kanuru SKMHNAPUHUHE YCULLW Ba XOCUIAOPAUIMHM TabMUHNaWAaa xan
KMnyBuYM axamusitra ara 6ynub, ynapHm nwnad ymkapuw acocaH tabumnin gochoput xom
awécn 3axupanapura 6ofnukaup. Bupok tokopu cudatnnm pochopuT KOHNAPUHUHT
YeKnaHraHnury, Korasepca, MaBXy[ 3axupanapHUHr KaTtTa KUCMW NacT HaBnn Eku
HOKOHOMUMOH dhochoputnapaaH nbopat akaHnurm gocdop pecypcnapugaH camapanu
doraganaHmw MyamMOCUHU stHaga KeckmHnawTnpmokaa [1-3]. Wy cababnu HokoHANUMOH
dhochopuTapHu KanTa mnaLl opkanu yrapaaH KULWIIoK XyxKanurm axXTuéxnapuga Kynnatu
UMKOHUATNAPUHN ApaTnd, Typnu arpoOKUMEBUN XUxaToaH KUMMATAW Maxcynotnap onuvu
Macanacwu gonsapbnvrn optnd 6opmokaa.

PoCOpHUHT  Tynpokaarn  xapakaTyanHnuvrm  Ba  YCUMIMKNIAP  TOMOHMAaH
y3nawTupunuwmn Kyn xonnapga kanbumi Ba Oowka meTannap 6unaH Gapkapop, Kam
apunaunraH Gupukmanap xocun kunuwm cababnu kamamuwrsa onmb kenmokga. Mnmun
TagkykoTnapga ¢ocgopuTtnapHn Kucrotanu uwnoB OGepul  opkanuv  Kanbuuinnu
doccatnapHm napyanab, ocdopHM 3pyBYaH Ba OMONoruk dpaosn Lwaknnapra yTkasuu
camapanu ycyn cudatnga abtupod atunraH [4—6]. AnHu BakTaa, ocOpUTNapHUHT TYIUK
KACoTanu KanWTa WULWMNaHWLLK IOKOPU aHeprusa capdum, katta Mukoopaa Kucrota Ttanab
3TUMMLLM Ba MKKMHYM Japaxanu yYukuHgunap xocun oynuwmn éunad 6ofnuk. Wy HykTaum
HasapaH, KUCNOTaHWHI NacT Mebépnapa KynnaHunuwn xamaa opraHuk KOMNoHeHTnap
OunaH nHTerpaumsanaHraH TeXHONOrnsIapH Nwnab YMKULWL pecypc TeXaMKop Ba 3KOSTOMMK
XnxatoaH Makbyn edmm cudpatmaa kapanvokaa.

CyHrmv uvnnapda OpraHukK YMKMHOWNApHM KanWTa uvwniaw Ba YrapHU KULWINOK
Xyxxanuruga Kynnaw macananapum Xankapo TawKunoTnap TOMOHWAAH XaM YCTyBOp
nyHanuw cudpatnga 6enrunab 6epunmokaa. XycycaH, BMTHUHI O3uK-OBKaT Ba KULUOK
xyxanurn Tawkunotn (FAO -Food and Agriculture Organization of the United Nations)
KALWMOK XyXanurmga pecypc TeXaMKOp TEXHOMOMnAnapHuU >XOPWUW  3TULWW, TYMNpoK
YHYMAOPAUIMHA Ccaknaw Ba MWHepan yfuTnapra 6ynraH KapamimkHu KamanTupuL
Macananapura anoxuga 9bTMbop kapaTmokga. FAO TaBcusnapuga kKaHanmsauus
YUKMHAMNAPUHN BMOKMMEBMI To3anaw MHWooTnapuga xocun GynaguraH okoBa cyBnap
yykuHamnapuum (OCY) Tapknbuga opraHmk mogganap, ryMyvH Ba ¢pynBo KucnoTanap, asor,
docop Ba KanUMHUHI MaBXyasiMru ynapHu KMMMaTiiv UKKuramum xom awé cudpatmga
Oaxonaw UMKOHMHM Oepagu Ba ywoby YUMKMHOUNAPHW TErnwnm KAMEBUWN Ba CaHUTap
UWNOBOAH CYHr KULWIMOK XyXanuruga VYeaT cudatvga kamta Kynnaw  MYMKUHAUMN
TabkuanaHraH [7-10].

Wy 6unan 6upra, XXaxoH cofnukHun caknaw Tawkunotn (WHO — World Health
Organization) maskyp maTepuannapHu Kynnawgja WHCOH canomaTtnuvrn Ba aTpod-mMyxuT
XaBCU3NUIMHM TabMUHAALUra kapaTunraH KaTbUn caHuTap-rmrmeHuk TanabnapHu nwnab
ynkkaH. WHO ToMoHMaaH vwnab yukunraH KynnaHmanapga okoBa CyB YyKMHOunapw Ba
OoWKa  OpraHMK  YMKUHOUNAPHM  KUWIAOK  XyXanurga  Kynnawgja  natored
MUKPOOPraHn3map xamaa TOKCUK KOMMOHEHTNap MUKAOPUHM Ha30paT KUIULW, LWYHUHIAEK,
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y30K MyAOaTnu MOHWUTOPWHIHM TalUKui 3TUW 3apypnuvru anoxupa kaug atunrad. Ly
Tapuka, FAO Ba WHO TOMOHMAaH uwnab® uvkunraH MebEepun XyxokaTtnap OpraHuk
YUKMHAMNAp acocnaa onuHaguraHd YFUTRapHUHE arpOHOMUK camapagopsIrMHn 3KONOMMK Ba
caHuTap xaBCM3nuK BunaH yuFyH xonga TabMuHnalwra xm3mar kunagm [11-12].

OpraHuk mMopAanapHuHr, arHuKca FYMWH Ba (OYNBO KUCHOTanapHUHI MuHepan
anemeHTnap 6unaH ys3apo TabCuMpu T[YMYCnU-MUHEpan VYfFUTRap camapagopivrnHm
B6enrnnab 6epyBun Mmyxum omun xucobnaHagn. Unmmin manbanapga rymmH MogaanapHuUHr
Ca%" Ba docchat noHnapm 6unaH Gapkapop KOMMMEKCrnap XOCUIT KUNULWK HaTmkacuaa
POCOPHUHT Tynpokaa ukcaunanaHULn Kamammiim Ba YHUHI YCUMAWKNap TOMOHWAOAH
Y3nawTupunuwm axwmnanduwn Tabkngnadrad [13]. LWy 6unan 6upra, opraHnk mogaanap
MUHEepan KOMMOHEHTNAaPHUHI CEeKNH axpanubd YMKULIWMHW TabMWHNAO, YFUTNAPHUHT Y30K
TabCuMp 3TYBYUM XYCYCUATNApUMHM  WaknnaHtupagn. [ymycnu  YFUTRapHM  KULUNOK
Xyxxanurunga 6apkapop TynpoK YHYMAOPSIMIMHW TabMUHAOBYM 3HI MYXMM arpoxXvMéEBUI
BocuTanapgaH bupn cudatnga 6axonamokga. 'ymycnu yrutnap Tapkmbugarn rymMuH Ba
dynBo Kucnotanap TYMNPOKHUMHI  (OU3MK, KUMEBUA Ba OWOMOMMK XyCyCUSATNAPUHK
axwunawga xan Kunyeum ponb yrMHanau. Xycycad, ynap Tynpok arperat CTPyKTypacuHM
MycTaxkamnab, cyBHM ywnab Typuw KOBUNUATUHW oOlwMpaan, KaTUOH anMalluHyB
KOOUNUATUHM  KyqanTupagn Ba 03yka JNEMEHTNAPUHUHE  YCUMIMKNIap TOMOHMAAH
Y3NawTUPUINLLMHU TabMUHNIAHTUPaau.

ByHoaH Tawkapu, rymycnu ysutnap TynpokK MUKPOMIOPACUHUHT  daonIurmHm
ownpnb, MUKpOOpraHU3mMmnap opkanu o3yka 3NeMEHTNapuHUHI MUHepannawysu Ba
Bruomobunusauunacu xapaéHnapuHu Tesnawtupagn. by aca muHepan yrutnapra 6ynraH
AXTUEXHN KaManTupuLl, yFuTnapgad dorganaHuwl camapagopsiMrmHM owmpul xamaa
a3oT Ba (ocdopHMHr oBUIMWK BunaH 60fNMK 3KOSOrMK XaBnapHu nacanTupuL
UMKOHMHN 6epaan. AHKKCa, N'YMYCIU YFUTNAPHUHE KYyNNaHUIMWmM HaTuxkacnaa NCCUKXOHa
rasnapw, XXymnagaH asoT rasnapu axpanuwnHUHI kamanmwn kynnab TagkmkoTnapaa kang,
aTunrax [14].

LWy HykTau HasapgaH, FAO Ba WHO ToMoHMaaH nnrapu cypunraH 6apkapop KuLLIOK
Xy>Kanuru KoHuenuusacu goupacuga rymycnv yeutnap MUHepan yfuTnapra 3KONOruk
XuxataaH xaB)cuM3 Ba arpOHOMUMK camMapanu mykobun cudatvga kapanagu. ANHUKCa,
OpraHuK YMKUHOUNIap Ba HOKOHOMUMOH MUHEpan XoM awénap acocuga rymycnu yrutnap
ONVLL annaHMa UKTUCOAMET XuxataaH TynvK Moc Kenub, Tabumin pecypcnapaaH OKuUoHa
donganaHuLl Ba YMKMHOUNAP XaXXMUHN KaManTupuLira xmamar Kunagu.

Apabuétnap Taxnunu ocdopUTNapHU KUcnoTanu uwnoe 6epuwl xamga OKoBa
CyBnap YyKMHOMNapuvHW YFNT cudpaTvda Kynnaw macananapu anoxmga wnyHanuwnap
cupaTnga KeHr ypraHunraHuHu KypcaTtaaun. bupok HokoHamMumoH oocoputnap Ba OCY Hu
Oupranukga cyndart kucnortacu épgamuaa kamta uwnab, xocmun 6ynraH OyTKaHu Cytok Ba
KaTTUK (pasanapra axpaTuwl opkanu Te3 Ba y30K TabCUp 3TyBYM (PyHKUMOHanN yfFuTnap
OonvLW Macanacu etapnuya éputunmaraH.

LWy 6omuc HOKOHAMUMOH dhochopuT MUHEpannalwiraH maccacu Ba OKOBa CyBrap
YYKUHOMNAPUHU acocua pecypc TexaMKop, 3KOSOrvKk xaBcua Ba arpOHOMWK camapanu
OpraHo-MnHepan yfuTnap onumw UMKOHUSATAAPUHM UIIMUI XXUxaTaaH acocnawl MyXumMaunp.

TagkukKoT maTepuansnapu Ba ycynnapu

Ywby TagkukoTAa opraHo-MuHepan YyFuTnap onvw makcaguga dochoput xom
awécun cudaTtmga MMHepannalwraH macca Ba KaHanu3aums YMKUHOMNapuHu GMoknmEBun
To3anaw wuHWooTnapuga xocun 6ynaguraH okoBa cysnap uykuHgunapu (OCH)
Kynnanmngn. ®occopuTt MrHepannawiraH maccacu Tapknbm (oFmpnuk dynnda, %) ymymun
P,0Os5 — 14,49, yanawTtnpunysdaHn P,05 — 11,15, CaO - 43,81, MgO — 1,17 Ba Fe — 1,24 Hn
Tawkun atam, OCY Ttapkmbm aca Hamnuk — 64,12 %, kyn — 10,14 %, ymymMuin opraHuk
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mopananap — 25,74 %, rymud knucnotanap — 3,12 %, cdynso kucnotanap — 7,58 %, cysaa
3pyBYM opraHuk mogaanap — 2,27 %, P,Os — 2,08 %, ymymun asot — 1,85 %, K,O0 - 1,47 %
Ba CaO - 4,79 % paH nbopat 6ynagun. docdoput Ba OCH 90:10, 80:20, 70:30, 60:40, 50:50,
40:60 Ba 30:70 ofupnuk Hucbatnapga apanawtnpunmb, onuHrad apanawmanap 30 % nu
cyndar kncnortacu bunaH pocchoput Tapkubuaarm kanbumi okcuamra Hucbatax 50, 60, 70,
80 Ba 90 % cTuxmomMeTpuK HUMebEpapaa nwnos 6epungn. Xocun BynraH 6yTkanapHuUHr
TapKMbun ysrapuvwnapu Taxnnn KUnMH1MG, KeMMHYanuk ueHTpudpyranawl opkanu Cytok Ba
KaTTUK dpasanapra axpatungum xamga xap UKk asa Tapkmbugarn docdop Ba opraHuk
MOAJanapHUHr CyloK dpasara yTuw fdapaxanapu cTaHgapT KUMEBUW Taxsivn ycynnapwm
acocuaa baxonaHau.

HaTtuxanap Ba myxokamanap

OnuHran mabnymoTnapu HokoHauuMoH docdopu Ba OCH acocnga OnNuHraH cyrok
OopraHuk-muHepan yfmt Tapkubura CaO yTuw gapaxacu WMKKM omunra - apanawimaga
docopuT ynyLm (oFmpnuk HucbaTtun) Ba 30 % H,SO, HUHT CaO ra HucbaTaH CTUXMOMETPUK
mebépura (50-90 %) Kyunu OOFNUK 9KaHWHM KypcaTtagu. bupuHum HaBbaTaa, Kucnota
MebEPM owmnwmn bunaH Gapya HucbaTnapga CaO HuHr cyok hasara yTuwmM MyHTasam
opTnb GopraH, macanaH, 90:10 HucbaTtaa 50 % mebépaa 8,85 % GynraH kypcaTknd 60 %
na 9,47 %, 70 % ga 10,44 %, 80 % pa 10,80 % Ba 90 % pa 11,06 % rada kytapunrannamrm
aHUKNaHan, SbHU YMYyMUA yCuW TaxMmuHaH 25 % Tawkun a3Ttagu. Xyagu LwyHOan
mMabnymoTtnap 80:20 Hucbatga 7,75% paH 10,08 % raya owraHnuri aHuknaHraH éynca,
70:30 HucbaTna 6,98% paH 9,07 % raya, 60:40 Hucbataa 6,12% pax 7,96 % rava, Ba 20:80
HucbaTtna 3,48% naH 4,52 % rava owraHnurm Kkang atunagu.

1-xapBan
HokonauumoH cpochoput Ba OCY acocmnaa onuHraH cyroK opraHMK MUHepan yfuT
Tapkubuaaru KanbTUuUMN OKCUAUHUHI CYHOK YFUT TapKMOUra yTuil aapaxaCUuHUHI
OFMPNUK HUCOaTK Ba Kucnorta meépura 6ornuknuru (%).

docopuT Ba KucnoTa meépu

OCM ofmpnuk
H1cBaTu 50 60 70 80 90
90: 10 8,85 9,47 10,44 10,80 11,06
80 :20 7,75 8,29 9,15 9,46 10,08
70:30 6,98 7,47 8,24 8,52 9,07
60 : 40 6,12 6,55 7,22 7,47 7,96
50 : 50 5,65 6,05 6,67 6,89 7,35
40 : 60 4,87 5,21 5,75 5,94 6,33
30:70 4,08 4,37 4,81 4,98 5,30
20:80 3,48 3,72 4,11 4,25 4,52

TagkukoTnapga, 6up xun kucnota mevépuga gocdoput ynywm kamammb, OCH
ynywn ownwmn 6unad CaO ytuw gapaxacu naumn nacanmb, 50 % mewvépga 90:10 gaH
20:80 rava 8,85 % paH 3,48 % rava Tywaan, 70 % mebépaa moc pasmwga 10,44 % naH
4,11 % rava kamavraHnurin aHuknadraxd éynca, 90 % mebwépaa aca 11,06 % paH 4,52 %
radya nacamuw kKysatunagu. by KoHyHMAT dpocdoput Tapkmbmaa CaOHMHr toKopK ynyLira
sranurm Ba H,SO, Tabcupuaa kanbuuminu MuHepan dasanapHuHr napyanaHmd, Ca?*
NOHMapn xamaa Kanbuum cynbgaTn apunanrad Kanbumni Tyanapu xocun ynmwim kncnota
MeBbEPU owraHga xocun 6ynuu xapaéHun kyyasaw, WyHUHr yyyH CaOHUHr CyloK YFUT
Tapkmbungaru ynywm optmnb 6opagm. OCH ynywm tokopu 0ynraH apanawmanapga aca CaO
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KOHUEHTpaumacu nact Oynuuw  KanbUWMWAHUMHE  TYMWH Kucnotacu 6unaH  6apkapop
OupuKManap XOCui KUnuW HaTukacuga Cylok KMcMmra yTuw gapaxacu kamammb 6opuiw
OunaH nsoxnaHaau(1-xagsan).

OnwuHraH akcnepumMeHTan MabnymoTnap HokoHAMUMOH dhocchoput Ba OCYH acocuaa
OJIMHIaH CYIOK OpraHuK-MUHepan yFuT Tapknbura gynbBO KUCNOTACUHUHE YTULL Aapaxacu
(%) kucnota mebEépm owmwn GunaH Bapya HUcbatnapaa pynbBO KUCNOTaNAPHUHE CYHOK
dasara ytuwim napanen pasuvwaa optnb 6opraH. Macanan, 90:10 Hucbatga 50 % kucnota
Mebeépuaa pynbBO KUCIOTAHUHT YTULWI Aapaxacun 72,62 % Hu Tawkun aTtran 6ynca, 60 %
na 81,33 %, 70 % pa 91,21 %, 80 % pna 94,41 % Ba 90 % ga 95,13 % rada kytapunraH.
Xyaoon wy KoHyHusat moc pasuwpa 80:20 Hucbatga 71,12 % pad 93,17 % rava, 70:30
HucbaTtaa 69,61 % gaH 91,19 % rava, 60:40 Hucbatna aca 68,11 % gaH 89,22 % rava
y3raprannurn anuknadrad. OCY ynywm tokopn 6ynran 20:80 HucbaTtoa xam kucnoTta
MebEepUHN 50 % aaH 90 % raya owmpuLl opkanu dynbBO KUCNOTAHMHI CYHOK KUCMUra YTULL
fapaxacu 64,29 % paH 84,22 % raya KyTapunraHu aHuknaHraH. bup xun kucrnota
MebEpmaa aca docchoput ynywm kamanmd, OCH ynywm opTuwm ©OunaH dynbLBo
KMCNOTAHWHT CYlOK basara yTuw gapaxacu HucbatgaH kamanmmnb GopraHnuri aHuknaHaw.
MacanaHn, 70 % mebépaa 90:10 HucbaTtga 91,21 % 6ynran kypcatkmy 20:80 HucbaTha
79,08 % rauva, 90 % mebéppaa aca 95,13 % naH 84,22 % raya kamanraH.

2-XapgBan
HokonauumoH cochoput Ba OCY acocmnaa onuHraH cyroK opraHuK MUHepan yfFuT
Tapkubunaarn ¢pynbBO KUCNOTACUHUHI CYHOK YFUT TapKuoura yTuil gapaxaCMHUHI
OFUPNIUK HUCOaTH Ba Kucnota meépura 6ornuknuru (%)

doccopuT Ba Kucnota meépm

OCM ofupnuk
HMCBaTI 50 60 70 80 90
90 : 10 72,62 81,33 91,21 94,41 95,13
80 : 20 71,12 79,65 89,33 92,46 93,17
70 : 30 69,61 77,96 87,43 90,49 91,19
60 : 40 68,11 76,28 85,55 88,54 89,22
50:50 70,60 79,07 88,67 91,78 92,49
40 : 60 66,09 74,02 83,01 85,92 86,58
30:70 65,59 73,46 82,38 85,27 85,92
20 : 80 64,29 72,00 79,08 83,58 84,22

By xonat OCY Tapkubuagaru tokopy MoneKkynann opraHuk KonnonanapHUHr MUHepann
3appadanap to3acura agcopoumsinaHvwn, WyHUHIAeK r'YMUH-OYNbBO KOMMMEKCNapUHNHE
KYIOK MyxuTaa KncmaH b6apkapopnalmwmn 6unaH nsoxnaHagn. YMymaH onraHga, QynbBo
KMcrnoTanapHUHI SHI OKOPU YTULWL gapaxacu okopu kucnota mebeépnapuaa (80—-90 %) Ba
docchopuT ynywm HUcbaTaH tKopu EkM MyBO3aHaTNM GynraH apanawmanapna Ky3atunmo,
ywby kypcaTtkud 90-95 % rava eTuwm TEXHOSNOMNSAHUHE IOKOPWU caMapagopsMruHn UiMun
XnxaTtgaH Tacavknangn(2-xagean).

Xynoca

Onnb GopunraH TagkukoTnap Hatwxkacuga HOKOHAMUMOH doccopuT Ba OCY Hu
Typnv oFpnuk Hucbatnapuaa apanawtmpmb, 30 % nu cyndat kucnotacu 6unaH Kanbuum
okcuaura HucbataH 50-90 % cTuxmomeTpuk MebEpnapaa uwnos 6epu opkanu docdop
Ba KanbLUUNNn MuHepan asanapHWHr camapanu napyanaHun Ba yriapHUHT cytok basara
YyTULWIM TabMUHNaHaW. Taxxpnba HaTvkanapu KUCAOTaHVHT MEBbEPW OLINLLIM BunaH KanbLmin
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OKCUOWHWHI CYIOK YFUT Tapkubura ytuw pgapaxacu wusdmn optud 6opuwnHu, OCH
YNYLWWHUHT OPTULLIM CYIOK YFUT Tapkubuaa ynbBO KucnoTanap MWKOAOPUHW ce3unapnu
paBuwaa Kynamtmpuob, MaxCynoTHUHT Ouonornk ¢aonfiMrMHM OLMPULLIA  aHUKIaHAWN.
AnHukca, pynbBo kucnotanapHuHr 90-95 % rada GynraH Kopu YTULL gapakacu OpraHuk
KOMMOHEHTMNAPHUHI  KUCAOTanM  MyxuTga camapanu  3KCTpakuMsinmaHuWuMHWM - Ba
TEXHOMOMNSHUHT KOKOPW caMapagopnuriHn Tacauknangn. OnuHraH Cytok yFuT Tapkmbuaa
YCUMIIMKNAp TOMOHMAAH OCOH y3nawTupunaguraH kanbumin, pocdop Ba 61Monoruk gaon
OpraHuvK OMpPUKManNapHUHI MaBXyaslurM yHU Te3 TabCup 3TYBYM, arpOHOMUK KMUXATOaH
camapanun Mmaxcynot cudatnga Tascucnawl MMKoHMHM 6epagu.
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