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KHWPHUII (®Pan noxropu (DSC) nuccepranmusicHHUHT AaHHOTAI[ASICH)

Juccepranmsi MaB3yCHHUHT J0J13ap0JMrd Ba 3apypatu. byryHru kyHzaa
nyHENa TypJiau caHoaT TU3uMiapu Qaonustd, ¢oiganu Ku3WiIMa KOHJIApUHU
Ka3ull, ylapJaH Typiau coxaiapiaa (oijganaHuil >xkapa€HlIapd Ba aHTPONOTEH
OMIJIIAp TabCUPHUAA TYNPOK KOIUIAMUHUHT KUMEBUN HQIIOCIAHUIIN, YJIAPHUHT
X0CCa-XyCyCHUATIApUHU  y3rapuii  XaMJa yHYMIOPJIUTHHUHT  MacaluIIu
Ky3aTWJIMOKJA. ~ [yIpOKJIApHUHT MQJIOCIAHUIIN TYpid IIaK/Ulapja BYXYyJra
KenuO, yIapHUHT Jerpajaluscura, XOCWIIOPIUTMHUHT cudar Ba MHUKAOP
KUXATIaH T[acauImMra xamjaa »KOocHcTeMa OujlaH OOFJIMK MyaMMOJIApHH
HIAKJUTAHUIIINATA OJIMO KETMOK/IA.

PecnyOnukaMu3 MycTakuUIMKKa SpUINrad Oapua coxajiapiaa, KymiiaJlaH ep
pecypcinapuau Myxodasza KWIUII Ba yiapJaH OKWJIOHA doiianaHull coxXalapuaa
WIMHWH, aMallii WIUIAp TU3UMIIM MyiIra KyWWIIW XaMJla MyaWsiH HaTuKajlapra
spumign. by Oopanma Typau Tynpok Tumuiapu Oyiimua HedTh Ba HedThb
MaxCyJoTiapu OwiaH HUQIOCIAHUITHUHT TEHETHK KaTjiamyiap Ba Mmacodanap
Oyiinua (Qapkiapu  UCOOTIAHIU, TYNPOK YHYMIOPJIUTUHUHT  TUKJIAHMIII
KypcaTKAwiap xamja Moc KO3(p(ULEHTIApu WIUIA0 YUKWIAW, Yy MUHTaKacu
TYNPOKJIAPU YUYyH PEKYJIbTUBALMSHUHT WHAWBHUAyal TaaOWpiapyd Ba OHOJOTHK
yCyJra acoClaHraH TEeXHOJIOTUACH sSpaTWigud. MamiIakaTUMHU3HU — KaJail
PUBOXIIAHTUpUII OYiinya XapakaTiap CTpaTerusacHlia PECypClIapHU TexXauauraH
3aMOHABUN arpoOTEeXHOJOTHUIAPHU >KOPUH JTUIITAa KapaTWITaH Yopa-Taaoupiap
JovpacHuia ep pecypciapuaaH OKWIoHa (oiiamaHuI, MaBXya MyaMMOJApHHU
3aMOHaBUIl ~ OMOJIOTMK  TEXHOJOTHUSJIAp  acoCHaa  Xal  JOTHUII, OpraHuK
JNEXKOHUYMIIMKHA KEHI JKOpUH OTHII KaOu TamOupiapra ajoxujaa 3bTUOOop
KapaTUIMOK/A.

byryurn kynga xaxonga HedTh Ba HEPTh MaxCyjoTiapu OuiiaH Typiu
napaxana uIOCIaHTaH TYNPOKIAp VYYyH XYIyd HUKJIAM IIAPOUTUTa MOC
PEKyIbTUBAILIMA TAAOUPIAPUHU SPATUIL A0J3ap0 BazudanapaaH XHCOOIAHAIH.
Uyn muHTakacu mapoutuaa HedTh Ba HeTh MaxcynoTiaapu Ouinad udIociaHTraH
TYNPOKJIAp PEKYJIbTUBALMACH Y4yH MaHOamap Oyinuya HQIOCIaHUII XOJATHHH,
ynapjaard (apkjiapHu VpraHuil, TYTPOKIApHUHT (PU3UK-KUMEBUHN, arpOKUMEBHIMA,
MUKPOOHOJIOTUK, OMOJOTHK XOCCAJapUHU aHUKJIAII, PEKYJIbTUBAIMS OMUIIIApH,
QITOPUTMH, OOCKUWIAPUHHM aXpaTHIN, TYMPOK Xoccajdapu Ba HQIIOCITaHUII
TaBCUPUHU UHOOATra oJiIraH Tap3da TaAOUpJIApHU TaHjall, PEKyJIbTHUBALUS
apaCHUHU JABPJIAIMITHPHUIN, TYNPOK YHYMJIOPJUTHHUHT JAcTIaOKH THKJITAHWIII
KypcaTKAuwilapu, yhap Y4YyH Terunuim KodhduieHtnap wunoiad YWKHMIIL,
TYNPOKJAPHUHT XO3UPTH HMGIOCIAHUIIT XOJATUHU TaxJ I KWIHII, KeJlaKakaa
udmocmanum Oyiinda Oamopar KWIMHTAH XapUTAaHOMAJIApHU SPATHI, OJIMHTAH
HaTWXKalap acocujia ep pecypciapuiaH OKWiIoHa (oWganaHuin TaaOupIapuHu
Oenrunan qoa3ap0 Macanaiapaad XucoOiaHau.

V36ekucron Pecriyonukacu Ilpesupentunnar 2015 #un 29 nexaOpparu
«2016-2020 #mmtap JaBoMuAa KUIUIOK XY KAJIWTHHU PUBOXJIAHTHPUII Ba UCIIOX

thttp://www.fao.org/soils-portal/soil-degradation



Kuiul Oyinua yopa-ragoupnap tyrpucunanru [1K-2460-con Kapopu, 2017 iinn 7
deBpanarn «Y30ekucToH PecryOIMKACHHM sSHAaja PUBOMNIAHTHPUII Oyiindua
xapakarnap crparerusicu Tyrpucuna’tu I[1d-4947-con dapmonu, 2017 wmn 31
maiinaru «Epmapuu Myxodaza Kuiumn Ba ynapjaaH OKWJIOHA (oiimamaHuml
Oopacuza Ha30paTHU KydalThpuil, reoie3us Ba Kaprorpadus (aoausTuHu
TaKOMUJUTAIITUPUII, J1aBJiaT KajacTpjapd IOPUTHUIIHMA TapTUOTa COJMII 4opa-
tagoupiapu Tyrpucugantu [1d-5065-con dapmonn xamaa Maskyp (aonusTra
Terunum OOIKa MEbEPUU-XYKYKHH XyXKaTiapjaa OenruiaHrad BasudaiapHu
amaira OIMpHUIIra ymoly IuccepTaius TaIKUKOTH MyalsH aapaxkaga Xu3Mar
KUJIQ/IH.

TagKMKOTHUHT pecny0Jinka han Ba TEXHOJIOTHSLJIApH
PUBOKJIAHMIIMHUHT YCTYBOp HYHAJMILIAPUIa MOCJUrH. Maskyp TaaKUKOT
pecnyOnuka (aH Ba TEXHOJIOTHSUIAP PUBOXKJIAHUIIMHUHT V. «KuUIUIOK Xy Kaury,
OMOTEXHOJIOTHSI, SKOJIOTUS Ba aTpod-MyXUT Myxodazacu» yCTyBOp HYHaIuIIUTa
MyBOGUK OakapuJiraH.

JAuccepranmuss MaB3ycu OyiiM4a XOpHMKUIN WIMHH TAAKHKOTJIAp mapxnz.
Tynpoknapuuar HedTh Ba HedTh Maxcylomiapu OwiaH HUDIOCIAHUIIY,
XOCCAJIAPUHUHT  Y3rapuiiy  Xamjaa TYOpPOK YHYMJIOPJMTMHUHT — THUKJIAIITa
UYHAITUPWITAH WIMUN U3JIAHUIUIAD KaXOHHUHT €TaKyd WIMHM Mapkasiapu Ba
OJIMI TabIUM Myaccacaiapu, xymiaagad Universidade Federal do Rio de Janeiro
(Bpasmmus), Universidad Politecnica del Golfo de Mexico (Mekcuka), The Hebrew
University of Jerusalem (Mcpoun), Poccuss ®aunmap axanemusicu buosorus
unctutyt (Poccus), Devi Ahilya University, Indore (Xunaucron), University of
Helsinki, (®unmanmus), University of Port Harcourt (Hurepmst), Y36ekucton
Musmit yruepentetnaa (Y36eKucToH) oaub GopHiIMOoK/a.

TynpoknapHuar HedThb Ba HEPTh MaxCyJoTjapu OwiaH H(IOCIAHHUILIY,
TYNPOK-UKJIUM IAPOUTUTAa MOC PEKYJIbTUBALUS TEXHOJIOTHSCUHU SIPATHINTA OWJT
kKaxoHJa oaub OopwiiraH TaJKUKOTIIAp HAaTWXKAcHIa KaTop, KymiagaH KyWuaarua
WIMHI  HaTWXamap oOJuHraH: HedTh OunaH wuIocHaHran Tynpokiapaa
OMOCTUMYJISIUSHNA  (PAOJITAIITUPUIIT Ba OaKTepusuiap KOHCOPIIMYMHM —KYJLIalIn
amajira OIIMpWIraH, HaTwXkaaa TynpokHUHT pH-myxutu, a3zor Ba Qocdop
Mukgopu sxmwinanuinyg anukiaadrad (Universidade Federal do Rio de Janeiro,
bpaszunus); He(Th yTIEBOAOPOATIAPHHU napyajaHuIIuaa YCUMITHK
pu30CchEepacHHUHT TabCUP OTUIIM HATIKAcHIa TYMPOKJIAPHUHT TO3AJAHUIIN Ba
XOCCAJIApUHUHT  sXIIWIaHUIK  ucOoTiaanran (Academia de Ingenieria en
Agrotecnologia, Universidad Politecnica, Mekcuka); ¥y3ura Xoc JMNUA Ba
HaHOJIMIIOCOMaap/aH ubopat mnpernapar okopu xapopat (50°C) Ba urypJaHuiil
(NaClI, 32% raua) mapouTujia KYJUIAaHWIUIIN HATHXXKAcUJa TYNPOKHUHT FOKOPHU
napaxana tosananuimu aHukiaanrad (The Hebrew University of Jerusalem,
Hcpoun); HebTh OwmaH uIOCTaHTaH TYHPOKIAPHM TO3ajalia OpPraHuK
VFUTIApHU Kyiutam HedTh KOHIICHTPANUSICHHUHT KaMaWTHPHUIIM Ba KAaTHOHJIAp

2JluccepTalMsAHMHT  MaB3yCH  OyilMua  XOpWXKHMHA  WIMHMHA-TAIKMKOTIAp  mapxu:  https:/www.uftj.br,
http://www.upgm.mx/inicio, http://www.new.huji.ac.il, www.http://ib.anrb.ru/inbio_r.htm, http://www.dauniv.ac.in,
http://www.uniport.edu.ngsa Gorika ManGaxap acocuaa UILIad YHKUITaH .

6


http://www.new.huji.ac.il/
http://www.uniport.edu.ng/

aNMAIIMHYBH XaMmJla YHYMAOPIUKHUHT sximiamy acocianran (University of Port
Harcourt, Hurepus).

JyHéna TynpokJapHUHT HepTh Ba HedThb Maxcynorjapu OujiaH
U(IOCIaHUIIM Ba YJIAPHUHT PEKyJbTUBAIUSCH OYiiua KaTtop, KyMmJlaJaH,
KyHugaru ycTyBOp WYHaIMIUIApAAa TaIKUKOTIAp OJMO OOpWIMOKAA: TYIPOK
XOCCANIApUHUHT  Y3rapuilid, OpraHuK  yriepoJ  MHUKIOPUHUHT  OPTHIIH,
ryMUQUKaus >KapaCHUHU SXIIWJIANI, TYNpPOK TUIUIapu OYyiinua peKyJIbTUBAIUS
TaAOUpIapuHu HNIUTA0 YMKUIL, OuopeMenuanus Xamjaa ¢uTopeMeananus
XKapaCHUHU TAKOMWUIAIITUPHILL, TYTIPOK YHYMIOPJIMTUHUHT KaliTa TUKJIALI.

MyaMMOHUHI YPraHwirawjiuk jaapamxacu. TynpokiaapHUHT HEPTh Ba
He(Th MaxcyloTiapu OwiaH uQIOCTaHUIIN, XOCCAJTAPUHUHT Y3rapuinu Ba
OMOJIOTHK yCyJTa acoCJIaHraH PeKyJIbTHUBALUA HYyHAIMIIUAA WIMUN TaJKUKOTIIAp
pecnyOnuKaMu3 OJUMIIAPUHHMHI MIJIApHa yupamacala, MEXaHuK ycysn Oyiinua
M.H.Mycaes, A.A.XynaitbepraHona, MUKPOOHOJIOTUK TaxJIJUIapu
M.I".CarnueBanap TOMOHUJIAH YpraHuiras. Xopuxun oMMIIapAaH
A.A.Okonenoga, P.P.CyneitmaHoB, A.M.Bnagumuposa, H.A.Kupeesa,
A.B.Kapros, B.O.Okonokhua, B.lkhajiaghe Ba Oomika omumiiap ypraHuiiras.
bupok, TynpokiapHuHr HedTh Ba HedTh MaxcyJoTiaapu OwiaH UQIOCTaHUIIN
xKapaCHUIard KOHYHHMSTJIAp Ba OyHJa TYNPOK XOCCAJapUHHUHT  Y3rapuiil
MeXaHu3MIapu ypranunmarad. IIyHUHrOeK, 4yl MHUHTaKach TYIPOKJIApU YYyH
OMOJIOTUK PEKYJbTUBALMS TEXHOJOTMSICMHUHI WJIMHH acocu Ba TYIPOK
YHYMJIOPJIMTUHUHT TUKJIAHUII KYPCATKUWIAPUHUA MIUIA0 YMKUII Oyinda WiIMUN
TaJKUKOT WIUIApY aMajra OlMMpUIMara.

Juccepraums TAAKUKOTHHUHI  JUCCEPTAUMs  Oa)kapwiral  oJMu
TABJUMHUHI WIMHI-TAAKMKOT HILUIAPH Ppexajapd OwiaH OOFJIMKJIMIH.
Jluccepramysl TAAKUKOTH Y30eKMCTOH MMM YHUBEpPCUTETHHHHT HIJIMH-
TAAKUKOT HIutapu pexacuauar OT-D4-055 «Y36eKUCTOH TYHpOKIapHHHHT
MUHTAKaBUIIUTH KOHYHHUSITJIapH, CyFOpUJIaJUTaH TYHIPOKIapHUHT
aHTPOMOJUTOICHE3UCH, YylapAa CTPYKTypa XOCWi OYJIMIl MEXaHH3MH Ba
udnocnanum TeHaeHuusapuy» (2007-2011 #i.), A-7-005 «Uyn muHTaKacu
TYNPOKJAPUHUHT HEPTH Ba HePTh Maxcynoriaapu OuiaH UGIOCIAHUII XO0JaTH Ba
OMOJIOTHK TO3aJalll yCYJIMra acOCiaHraH PeKyJIbTUBALMS TEXHOJIOTHSCUHU HIIA0
gukun (2009-2011 #it.) maB3ycumaru amanuii Ba (pyHIaMeHTan Jouuxanapu
noupacuaa Oaxxkapuiras.

TagKHKOTHHHT MAKCAAH Y30EKUCTOHHUHT KAHYOUN  Xyayaud 4y
MUHTaKacH TYNPOKIAPUHUHI HEePTh Ba HEPTh MaxcyJoTiiapu Ouiad
udnaocnaHuuHu MaHOanap Oyilmua QapkiapuHU aKpaTull, OWOJOTHMK TO3aJall
yCyJIura acocjaHTaH peKyIbTUBALUAHM sipaTUlAaH uoopar.

TaagKuKoTHUHT Basudaapu:

TYNPOKJAPHUHT Typiu udocaanun maHbamapu Oyitmya HepTh Ba HEPTH
MaxcyJoTiiapu OwiaH uGIOCIAHUI XOJaTH Xamja yiapjaard (apkiapHu
XXPATHILL

TYNPOKTAPHUHT (PU3MK-KUMEBUHM, arpOKUMEBUIN, MUKPOOUOJIOTUK, OUOJIOTHUK
xoccanapura He(Th Ba He(Th MaxCyJOTIAPUHUHT TAbCUPUHH aHUKJIAI;



TYNPOK UKJIUM IIAPOUTH, XOccajapu Ba HQIOCIaHUII TaBcupuHN MHOOATTa
OJITaH  XOJJa, PEKYJIbTUBAUMUSHUHT HHIMUBHAyal OMMIUIAPH, aJTOPUTMH,
OOCKUWIapy XaMJa TEXHOJIOTHSICUHU SIPATUIL, PEKyJIbTUBALUS KapaCHUHU
JaBPIIALITUPUIILI,

HepTr Ba HedTh MaxcyloTiaapu OuiaH uIOCIaHTaH  TYINPOKJIAp
YHYMJIOPJIMTUHUHT KalTa TUKJIAHUII KYpPCATKUYJIApUHH UIILIA0 YUKHIIL,

TYOpOKJIapHUHT HePTh Ba HedTh MaxcyloTiapu OwiaaH HUOIOCTaHUIITH
Oyiinua  XO3uUpru  Xamjaa HUCTUKOONAarn  XojaTu  OamiopaT  KWJIMHTaH
XapuTaHOMAaJap SPaTHUIIL;

yyn MHUHTakacu HedTh Ba HEPTh MaxcyloTiaapu OwiaH HQIIOCIaHTaH
TYIPOKJIAPHUHT OUOJIOTUK PEKYJIBTHBAITUSCUHNA UKTHCOIUN Oaxoiarl.

TagkukoTHUHT 00bexkTH cudaruga Kamkanapé BUTOSTHHUHT — YyT
MUHTaKacuaa TapKajiraH Ccyp KYHFUp, CYFOPWIAJWraH YTJIOKU-aJLUIIOBUA,
CYFOPWJIAJIUTaH TaKUPJIU-YTIOKU TyIHpokiaapu xamaa CypxoHaapé BUIOSTH 4yl
MUHTaKACUHUHT TaKUPJIHM, KyMJIU 4y Ba CYFOPUIIAJIUTAH Cyp KYHFUP TYNPOKIApH
TaHJIaHTaH.

TaagKMKOTHUHT MpeAMeTH TYNPOKJIAPHUHT HEPTh Ba HEPTh MaxCyJIOTIapU
Owian uduocnanuiy, UOIOCIAHUII TaBCU(PH, YHUHT TabCUpPUIA TYINPOKHUHT
arpokuMEBuM, GU3NKABUM, MUKPOOUOJIOTHK, OMOJIOTUK, KUMEBUIM XOCCaJTapUHUHT
y3rapuiiyd, OWOJOTHUK TO3ajall yYCyJId, PEeKyJIbTUBAIMS TaaOupiiapu Xamja
YHYMJIOPJIMK XOJaTH XUCOOJIaHaIu.

TagkukoTHUHr ycyuiapu. Jlama Ba  jmabopartopusina  OakapuiraH
TaxpuOanapia TYNPOKUIYHOCIHMKIArM 3aMOHABUW  yCyJiap  KYJUIAHWITaH,
KyMIIaJlaH TYNpPOKIaru Ofvp Merauiap Aqua regia, MUKPOAJIEMEHTNIap aToM-
abcopOumron cnekrpockonusi (AAS), opraHuk yriepoa Ba TyMyC MHUKIOPH
Spectrophotometric UV-VIS ycymnapu, HedTh Ba HePTh MaxcysI0TIapu MUKIOPH
P/1.118.3897485.13-92  kypcatmacu, pekynbruBanus Tagoupnapu (I'OCT.
17.5.3.04-83) naBnatiapapo craHmapTd, wmacodaiap Oyiinya MUHTaKajlapra
axpatuil X.A./[KyBenuKsiH, MaTeMaTUK-CTaTUCTUK KailiTta nuuiam b.A.Jlociexos
ycynu 0yinda «Statgraphics Centurion XVII» nactypuna, xapuranomaiap ArcGIS
Ba SAS miaHeT gactypuaa 6akapuiiu.

TagKMKOTHUHT WIMMIA SIHTWJINIM KyHugaruiapaad noopar:

WK O0p 4y MUHTaKacuja TapKajiraH Oup Heya TYNpOK TUIUIAPUHUHT HEPTh
Ba He(PTH MaxcysoTiapu Owitad udociaHuil MaHOazapu KecuMuaa Mmacodanap,
TYHPOK KaTjiamyiapu Oyiinya dapkiiapu o4ud Oepusiras;

HeTh Ba HePTh Maxcynoriaapu OunaH HQIOCIaHTaH Yyl MHHTAKACH
TYNPOKJapuaa OPTaHWK Ba AHTPOIIOTCH YIJEPOJa Xamja TyMyC MHKIOPUHHHT
Y3rapulild aHUKJIAHTaH;

HedTh Ba HePThb Maxcynoriaapu OuiaH HQIOCTAHTaH YY1 MHHTAKaCH
tynpoxyapu yayn MFD-100 Pseudomonas stutzeri, MFD-200 Pseudomonas
caryophyllis, MFD-5000 Bacillus subtilis mrammiapu Oupraivkaa KyUlaHUITaH
PEKYIBTUBAIINS TEXHOJIOTHSICH UILIA0 YNKUIITaH;


http://www.statgraphics.com/centurion-xvii

HepTh Ba HepThb Maxcynornapu OunaH HMQIOCHaHTaH  TYMPOKJIAp
PEKYIbTUBALUACUHUHT WHIMBHUIyaJl OMUJUIAPHU, AITOPUTMH, OOCKUYIapu HILIa0
YUKWITaH XaM/Jla PEKyJIbTUBAlUA )KapaEHUHUHT JaBPIAIITUPUIUILIN APATUIITaH;

HepTh Ba HedTh MaxcysoTiapu OuinaH HQIOCIAHTaH TYHNPOKJIAPHUHT
PEKYJIbTUBALUACUAAH CYHT TYNPOK YHYMAOPJIUTUHUHT THUKJIAHUII KYpCaTKUUIapH
Ba K0 UIICHTIApH UIILJIA0 YUKHUIITaH.

TagKUKOTHUHT aMaJIMii HATHXKAJIapy KyHuaaruiapaad noopar:

TYNpoK THUIIapu Oyinda Ouojoruk ycynra (MHUKpPOOHMOJOTHK — Ba
dbuTOpEeMeaIns) aCOCIaHTaH PEKYJIbTUBAITUS TEXHOJIOTHUSACH UITUTA0 YMKUJITaH,

PEKYIBTUBAIMAIAH CYHT TYIIPOK XOCCAJApUHHUHT (arpoOKUMEBHMA, (hU3UKABHIA,
OMOJIOTUK, MUKPOOWOJIOTHK) SIXIIMJIAHUIIN Ba YHYMIOPJIUTHHUHT THKIAHUIIIH
aHUKJIaHTaH;

kenaxakaa Kamkanapé Ba CypxoHaapé BUIOATIAPU TYNPOKJIAPUHUHT HEPTh
Ba He(pTh MaxcynoTiaapu OwiaH udIOCIaHUIIM OamopaT KWJIMHTAH Ba yJIAPHUHT
XapuTaHOMaJapu sSipaTUITaH;

HepTh Ba HedTh MaxCyJoTIapu OWIaH UQIOCTAHUIIHUHT  KHUIILIOK
XY>KaJurura MKTUCOJIUN 3apapu Xamja OWOJIOTMK TO3ajall YCyJIra acoCJIaHTaH
PEKYJIbTUBALIUS TEXHOJOTUSICUHUHT UKTUCOAUIN caMapagopJIuri aHUKJIaHTaH.

TagKUKOT HATH/KAJAPUHMHI MINOHYWIWJINTH. TaaKUKOT HaTWKaJIapUHUHT
UIIOHWIWJITH aiipuM Jlaboparopust Taxpubanapu EBpoma (Yexus, CroBakus)
YHUBEpPCUTETIapU1a OaKapuiraHInuTH, peKyJIbTUBALIUS TaAOUpapu JaBiaTiapapo
craugapt ('OCT: 17.5.3.04-83) acocuna unuiad YMKUITAHIUTH, SIPATUITAH yCYJ
2014, 2016 Ba 2017 iinmnapia MHHOBAMOH FOSUIAP, TEXHOJIOTHSIIAP Ba JIOUMXAJIAp
pecnyoirKa s[pMapKaCUHUHT KaTajloTMra KUpUTWITaHiuru xamjaa «Croco0
peKyJbTUBAILIUS HEePTE3arpsA3HEHHBIX TOYB» HOMHU OwWiaH HXTUPO cudaruaa
[Marentnamrupum yuyH tommmpwirammury (TKP Ne[AP 20170150), Oumwmii
aTTecTalysi KOMHCCUSICHHUHI JOKTOPJMK JUCCEpPTAlUsIIapd acCOCUM  WIMHI
HaTWKaJlapUHU HalIp KWJIMII TaBCHUS STUJITaH JKypHAUIap/ia 3bJIOH KUJIMHTAHIUTH
HATHYKATAPHUHT UIIOHWINITUTHHY OeNTUIanIu.

TaagKUKOT HATHKAJAPUHMHI WIMHMH Ba aMajinil axamMMAITH. TaJIKAKOT
HaTW)KAJAPUHUHT WIMHAM axaMHUSATH YyJl MHUHTAKacuJa TapKaJraH Cyp KYHFUD,
TaKApIW, KyMJIM 4yJl, CYFOPWUJIQJUTaH TAKUPJIW-YTIOKH, YTIOKU-AJUIIOBUAI, CYP
KYHFUD TYIPOKJIApW yUyH anoxuja EHIairyB acoCuaa peKyIbTUBAIS Taa0upiapu
UnuIad YMKWITAHIUTH, 9YJT MUHTAKACUHUHT XyAYJIUN IIapouTiIapura Kypa TympoK
XOCCAJIAPUHUHT SIXIIWJIAHTAHJIMTH Ba YHYMIOPJUTHHUHT TUKJIAHTAHJIUTU OWIIaH
U30XJIaHAH.

TagkUKOT  HATWIKAJAPUHUHT  aMalluid  axaMHsITH  UIIA0  YMKWITaH
PEKYyJIbTUBAIIUS TEXHOJOTUSICH PECHyOJUKAaHUHT Yy MUHTaKaidapuaa HepTh Ba
HepTh MaxcynoTiapu OwiaH u@OCIaHraH TYNPOKJIAPHU TO3ajlallra, TYMNPOK
TUIIapu Oyiindga Moc (uTtopemMeanaTiB TaaOUpJapHU KyJUlamra xamja TYIpOK
YHYMJIOPJINTUHU THUKJIAIITa, €p pecypciapuiaH OKWIOHA (oimamaHuIITra Xu3Mar
KWJIaIH.

TagKMKOT HATHKAJAPDHHHHI KOPHil KHJIMHMINM. Y30€KHCTOHHUHT
XKaHyOWid XymyAW 49yl MHHTAKAaCMHUHT HedTh Ba HePTh MaxcynoTiaapu OwuiiaH
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u(aocaaHral TyOpoKJap peKyJIbTUBALUsACK OVilMua OJMHTaH WJIMHN HaTHXKamnap
acocuja:

Jerpajanusra yuparal TYIPOKJIAPHUHT YHYMJOPJIMTUHU THKJIAIl, OLIWPHIII,
cakJiall, ep pecypciapuiad OKuiIoHa (oiigalaHuIll Ba ylIapHU MyXoda3a KWIHIIIA
xopuid stmiran (Ep pecypcnapu, reoaesusi, kaprorpadus Ba JaBiaT KaaacTpu
naBnat kKymMutacuHUHT 2017 ¥iun 4 maiinaru 02-05-4172-coH MabIyMOTHOMACH).
Nnmuit HaTukanap TyNpoK KOIUIAMUHUHT He(Th MaxCyJlOTJIapuJaH To3ajall Ba
YHYMJOPJIUTUHU THKJIAI UMKOHUHH OepraH;

TapkuOu Oy3WiraH epiiapHU THKIAINIa, TYIPOK XOCCAJApHHM SIXIIMIIAIIIA,
Dkojorusi Ba arpod MyXUTHH Myxodasza KWIHII JaBiaT KYMHUTAcH THU3HMHIA
TErUIUIA peka-TaAOUpIapHH WMIUIA0 YMKUIIA >KOpUM 3TUiarad (DKoJorus Ba
aTpod MyxuTHU Myxodaza Kuiuin gaBiaaT KymutacuHuur 2017 iiun 14 aBryctnaru
03/2-2831-con mabaymoTHOMAacH). MnmMuii HaTmxkanap TYMPOKJIAPHUHT KUMEBHM,
¢u3ukaBuii, OWOJOTMK XOCCAJapUWHU  SXIIWjall, KAMEBUM uQIIOCIaHTaH
TYNPOKJIAPHU COFJIOMIIAIITUPUII UMKOHUHU OepraH;

HepTh Ba HedTh MaxcyjoTiapu OusaH HQPIOCIAHTAH TYNPOKJIAPHUHT
peKynbTUBaLUACHIa (UTOpEMEAHAlNS XYCYCHSTIM YCUMIIMKIAPHU  KYJIJall
Oyiinua onunran Hatuxanap ®-5-01 «Kanyouii-rapouit Tuén-lllon ycumukinap
KOIUTAMUHUHT (DUTOLICHETUK Ba TMOIYJSIIMOH-IKOJIOTUK KOHYHUSATIAPW» WIMHN
noitmxacuga (Y3MY, 2012-2016 iiii.) YCHMIMKIApPHHHT (UTONCHOTHK Ba
AKOJIOTUK TaBcu(amaa ¢origananwirad (PaH Ba TEXHOJIOTHUIAP Ar€HTIUTUHUHT
2017 #mn 14 asryctmaru DTA-02-11/477-con mabiaymoTHOMacH). Mimvuid
HATWKAIAPHUHT KYJUTAHWIWIIN TYIPOK XOCCATAPUHUHT SXIIAJIAHUIINTAa XU3MaT
KHWJITaH.

TagKuKoT  HATWKAJAPDUMHMHI  anpodamusick.  Maskyp  TagKUKOT
HaTWXKaJlapy, >KymJiaJaH 3 Ta Xajakapo Ba 12 Ta pecnyOfivka WIMHUN-aMadi
aHKyMaHJIapuga MyXoKaMaJaH YTKa3uIraH.

TagKMKOT HATHKATAPUHUHT JIbJOH KWIMHraHJauru. Jluccepranus
MaB3ycu Oyinua s>xamu 37 Ta WIMHA MM YON JTWIraH, IoyinapaaH, | Ta
MoHOrpadus, Y30ekucton PecmyOmukacu Ommil aTTecTanms KOMHCCHSCHHHHT
JOKTOPJUK AWCCEPTAlUSIIapH aCOCUN WIMUNM HATHKAJIAPUHU YOM JTHUII TaBCHUS
STWITAH WIMHM Hampiapaa 11 Ta makouna, skymmiaaaH, 9 tacu pecmyOnuka Ba 2
Tacu XOPWKHH KypHAJLJIap/1a HaIp dTUJTaH.

JluccepTanusiHUHT TY3WJIMIIM Ba Xa:kMM. J(uccepraius TapkuOu KUPUII,
oemra 000, xynoca, ¢doWganaHwiran agabuéTimap pyixatugaH uOopar.
JucceprauustHUHT XakMu 200 GETHU TaIlIKWIT STTaH.

JIMCCEPTAIIUSIHUHT ACOCUH MA3MYHH

Kupum kucMmuaa yTkaswiran TaIKUKOTJIAPHUHT J0J3apOJjiMru Ba 3apypaTu
acocjaHraH, TaAKUKOTHUHI Makcaaud Ba Basudaiapu, OOBEKT Ba MpeaMeTiiapu
TaBcU(IIaHTaH, pecnyOarKa (paH Ba TEXHOJIOTUSIIApU PUBOXKIAHUIIIMHUHT YCTYBOP
HyHanmuiiapura MOCIMIM KYpcaTWITaH, TAaJKUKOTHUHT WJIMHNA SIHTUJIUTH Ba
amaiauil HaTuxkanapy 0a€H KUJIMHTAH, OJJMHTaH HATHKAJIAPHUHT WIMHUHN Ba aMasuii
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axamMuaTd 040 OepwiraH, TaJAKHUKOT HaTHXKAJIAPUHU aMaluETra »OpPUM KUJIHILL,
Hallp OTWITaH UIUIAp Ba JAWCCepTalus TY3Wnumu Oyindya MabliyMOTap
KEJITUPUJITAH.

Huccepranussiuar «TynpokiaapHuHr HedTh Ba He(Th MaXCyJOTJAapH
OnjaH U¢JIOCTAHUIIN, XOCCATAPUHUHT Y3rapullld Ba PeKyJbTHBALMACKH» J1€0
HOMJIaHTaH OuMpuHYM O000uJa MaB3y OYiMYa XOpWiKJaa Ba MaMjIaKaTUMHU3Aa OJIHO
OopwiIraH TaJAKUKOT HaTWXalapu anabuérinap acocuia TaxjIWi JTHITaH Ba
O6aradpcun Eputwirad. LIyHUHTIEK, TagKUKOTIAp MAakKCaJAWJIaH Kenaud YWKHO,
HEe(THUHT KUMEBUN XOccallapH, TYMPOKJIAPHUHT HE(PTh Ba HEPTh MaxXCylOTIapu
OwaH MQIOCTAHUII XOJIATH, TYHNPOKJIAPHUHT XOCCa-XyCycHsTIapura HedTh Ba
He(Th MaxCyJOTIAPUHUHT TabCUPHU, OMONOTUK, (pU3MKaBUN, KUMEBUM, MEXaHUK
ycyJulapra acoCJIaHraH PeKyJIbTUBAIUS TEXHOJOTUACUHUHT 0JINO OOPUIIHILINATA OHJT
TaxJIMJUIap KeATHpUITaH. AnaOuérnap TaXJIWIMHUHT CYHITHAA HEPTh Ba HE(PTh
MaxcyloTiapu OwinaH uQIOCIaHTaH TYpid TYHOPOKJIApHUHI He(T mapyanoByu
MHUKPOOpraHu3Mjap Ba (uTOopeMeanalus XyCyCHITIN YCUMIIMKIAp acocuja 4yl
MUHTAaKACH TYNPOK MKJIUM [IAPOUTHIAa MOC PEKYJbTHUBALUSA TEXHOJIOTHICH
SAPATUIINILN 3aPYPIUTH XyJI0Ca KAUJIMHTaH.

JluccepranustHuHT «TagkukoT YTKAa3WITraH JKOMHUHT TAaONM
APOWTIAPH Ba Taxpuba ycyanapm» 1e0 HOMJIAHTaH HMKKMHYM OobOuna
TAIKUKOT YTKA3WITaH >XOMHUHI TYNPOK-UKJIMM LIAPOUTIAPU, YCUMIIMK AYHECH,
HepTh KOHJIApM Ba HepTraz caHoaTH (PAOJUATUHUHT TYNPOK KOIUIAMUHU
U(DIOCIAHUIINIATH YPHU, XyAyd TYHNPOKJIAPUHUHT TaBCUPU Xamaa TaJKUKOT
yCyJulapy TYFPUCHIA MABIYMOTIIAP KEJITUPUIITaH.

Kamkanapé ukaumu rap6aa >koMamrad caxpo, apKia *Koiiamrad TOFId
ViKa MKJIMMUN KapaCHIIapUHUHT ¥3ap0o MyHOca0aTH HATWXKACUJIa BYXKY/Ta KeJraH.
Tagkukor xyayauna 2010-2015 vinnnapaa WAMK €FMH MUKIopU 57,5-104,2 mwm,
MO OMHIAard XaBO XapOpPaTHHUHI MYTJIOK MakCHMyM Kypcartkmuu +45,4-46,8°C,
SHBap/Ja XaBO XapOPaTHHUHI MYTJIOK MHHUMYM KypcaTkuum -12,7-16,3°C ra TeHr
OynraH, MaMOJHUHT YpTaua Te3nuru 1,3-1,5 M/c HU TalTKkui KUiraH.

CypxoHnapé BUJIOATU pecnyOIMKaHUHT KypyK CYOTPONMK HKJIMMHTa XOC
Ky€IUIM pailoH XucoO1aHuO, KUIIN UITKK, €31 XKa3zupama, KypyK Ba y30K, XKya K1
YaHr TY30H OJu0 KeayBud adroH mamonu (tesnuru 2,9-3,1 wm/c) xoc
xucobmanaau. 2010-2015 #ummapaa érmH Mukaopu, 110-149.3 mm atpoduma,
MIOJ/Ia XaBO XApOPATHHHHI MYTIOK MakCHMyM KypcaTkwun +44,4-44,6°C,
SHBap/ia XaBO XapOPaTHHUHT MYTJIOK MUHHMYM KypcaTkuun -5,3-16,8°C ra TeHr.

TaaKMKOTIAp YdyH Y36eKHCTOHHMHT He(Th Ba HedT-rasra 6ol Kamkanapé
xamaa CypxoHmap€ BWIOATIIAPUHUHT 5 Ta MabMypHUil TyMaHJIapuJa KOMIallraH
udnocnoBun ManOanap arpoduaan 6 Ta TasiHY (KaauT) HyKTajdap TaHiaad OJUHIM:
I Hykra - Mupumkop tymanu Kyknymanok HepTh KOHU aTpoduia TapKaJiraH cyp
kyurup tynpokiap (KK); II mykra - Humon tymanu Illumonuit Oxknazap HedTh
KOHU atpodua TapKaliraH CyFopuiaJnral yTiaoku-amtosran tynpokiap (KIIO);
I mykra - MyOopak tymanu «My6Oopakunedrtraz» YIIK arpoduna tapkanran
cyropunaaurad Takupiau-yTiaoku (KM); IV nykra - Tepmus Tymanu Yukuzui
He(pTh KoHU arpoduma tapkairran cyp kyurup (KVY); V mykra - XKapkypron
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tymanu Kakaiinm HedTh KOHM aTpoduja TapKairaH CyFOPHWJIAIUTaH TaKUPJIA
(KKn); VI nykra - Xapkypron Tymanu XoBjaak HedTh aTpoduia TapKajiraH
kymiu uyin tynpokiap (KX) tanmanras.

JuccepranussHuHr «Yya MHHTAKACH TYNPOKJIAPUHUHI HedTh Ba HePTh
MaxcyJI0TJapu OujaaH U(IOCTAHUIITN XaM/Ia X0CCATAPUHUHT y3rapumm» jie0
HOMJIQHTaH YYMHYH 000Maa TynpoKJIapHUHT HedTh, HEDTh MaxCyJOTIapu OUJIaH
udaocnanum ManOamapu Ba  (GaoUIAIITUPYBYM  OMUJLIApPH, MOP(OJIOTHK
oenrunapu, GU3UKaBUi, arpOKUMEBUA, KUMEBUH, OMOJIOTUK XOCCATAPUHUHT HEDTh
Xxamza HepTh MaxcyJloTiIapu TabcUpuaa y3rapuiu 06aéH stunrad. TagkukoTiapaa
Kypcatud YTHIraH BUIOSTIAP YUY MUHTAKacuIa >Koinamran 5 ta HeQTh KOHHU Ba
1 Ta HedTh-Ta3 caHoaTH (GaoNMUATHAA TYNPOK KOIUIAMUHUHT Macodanap xamjia
TYOpOK KaTjaamjapu Oyitmya uduiociaHuil X0JaTH TaIKUK ITWIAU. byHna HedTh
KOHJIapy Ba He(QTb-ra3 caHoaTu aTpoduia HKKA XWI HQIOCHAHUII XOJaTH
anukianau (1-pacwm).

Hartmxkanapra xypa, ManOanap Oyiinua TYNpPOKJIAPHUHT HUMIOCIAHUII
napaxxacu ¢onra Hucobaran Kykmymanok HedTh KOHU arpoduiaru Cyp KyHFUD
tynpokiapaa 10,3; [umonuit OkHazap HedTh KOHU aTpoduaaru CyFOpHiIaiural
VTIOKU-aJUTIOBUANl  Tynpokjapaa 6,4; VYukusun HepTh KoHU aTpodumaru
CyFopwJiaquran cyp KyHrup Ttympokiapaa 11,2; «My6Gopaknedtrazy YIIK
atpodumaru Takupiau-yTIoku Tynpokiapaa 2,80; Kakalinum HedTh KOHH
aTpoduaru Takupiu tynpokiapaa 2,4; XoBaak HepTh KOHH aTpoduaaru Kymiu
gyJ1 Tynpokiaapaa 82,7 r/Kr MUKIOpA SKaHIUTHA aHUKJIaH]IH.

Manb6anap arpoduaa TapkaiaraH Tympokjiaap myxodasza muntakacu (0,5-0,75
kM), | munTaka (0,75-1,5 km), II munTaka (2-8 km), III munraka (4-15 km), IV
MmuHTaka (8-20 kM), ¢don muHTakacu (20-50 kM) Oyiinua TaaKUK DTHITaHJA
Kyknymanok Ba Illumonuit OkHazap HepTh KOHIApU aTpoduaaru cyp KYHFUP
XaMJia CyFOpHIIaiuraH YTIOKU-aJTioBrai Tynpokiap dakat I Ba II munTakanapna,
«Myb6opaknedtraz»y YIIK arpodumarn takupiu-yriaoku tynpokiap I Ba III
muHTakanapaa, Kakaliau vHedTh KoHM atpoduaard Takupiau Tymnpokiap daxat I
MUHTaKazna, XoBaak HedTh KOHU aTpodumaru kKymiau uyn tynpokiap [, 11, 111
MUHTaKanapaa uduocnanran 0ynu6, Oapua TymnpokjgapHuHr 0-5 cM Karmamuaa
He(Th Ba HETH MaXCYJOTHHHHT KOHIIEHTparusicu 5-20 c¢M Karjamra HucOaTtaH
FOKOpH KypCcaTKuura ara.

Uyn MUHTaKacuja TYOPOKJIAPHUHI HEPTh Ba HEPTh MaxcyjloTiapu OuiaH
udaocioBun acocuid maHOanmapu HedTh KOHJapu xamja HedTras caHoaTH
SKAHJIWTK  acocnaHad. HedpTs KoHmapu Oyiiya TYNpoK  KOIUJIAMUHMHT
U(pIOCIaHUIIN KOHJIAH Y30KJAITraH capd THU3UMJIM Kamaiin® OopraH, sbHU OuUp
TEKHC Kamailmb OopyBuUM xoJjlatra dra, HedTras caHoaTuaa »ca ¥y3ura sKUH
XyIyala KaM, Y30KJalllraH capy OpTraH, CYHrpa siHa Kamailub opTuO-KamaroBuu
Tap3ura 3ra oynrad (2-pacm).

lynunraex, uyyn MuUHTakacuaa ymoy manOanap Oyitmda ugIOCIaHUIIHUHT
KCHTalUIIUTa TAbCUP KWJIYBYM OMIULTIAP aHUKJIaHM, OyHTa Kypa HedTras caHoatu
KOWMITAITaH XYy XapOpaTUHUHT FOKOPH OYIIUIIH, IIaMOJ TEe3IUTHd, HePTh KOHU
Oyiinya TEXHUK HOCO3JIMK Ba XaJOKATIU X0JaTiap aCOCUNA OMUII XUCOOIaHAIH.
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=
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1-pacm. Uy MUHTAKacH TYNPOKJIAPUHUHT HepTh Ba HepTh MaxcyioTiiapu ouian uduiociaanum xoaatu (0-5 cm, 5-20 cm, r/kr)



MurEMAT BIOCTARANI OfTApH:
STHBapE, (heBpats, HOAGDs, TeKadps

F 3

|
"___J._..---L----_L__‘.‘ [Mamon Tesfmrnra (m/c) 60f.1111<“1\‘03¢dm|1enm~ap: ' ) Vpraua nprocaammm ofiaapa:
” XapopaT Ba TAMOI OMIHTH ~\ 2uic -K1; Sm/ic - K1,2; Tw/e —K1.4;: 10 w/c - K1.7; 12 m/c - K2; MapT, CeHTAGpB, OKTAGPS
\._._ _’ 14 w/c - K2,3: 16 m/c - K2.6: 18 w/c — K2.8: 20 w/c - K3.
Xagopamm’ir opTHG TEemssm———————r MakcaMAT HOIOCTARII offTApH:
OPHIIH OHIAH

Anpens, Maif, HIOHB, HIOM, aBTYCT

Yr1eB0J0pOATAPHART r —— T
COTHIOTHPMA
i KoTE T Hedytras caHoatn
MaH0acu

Kepocun yuyn ‘
t0=25°C ma 30 T/ 1075,

10=50°C ma 70 T/ 1075,
0=75°C ma 110 TP 10°¢

KM-10-0.8 KM-10-2 KM-10-6 | EMI1010 KM-10-14 KM-10-18 KM-10-20 KM-10-22

Y TexHIIK HOCO3MHK Ba XaI0KaT XOJTaTiap OMHIH :

Juzen éxunzucu yuyn
t0=25C ma 20 T/ 1075,
10=50°C ma 47 1/ 1075,
t2=75°C ma 74 The} 109

|
= ] ‘
Masym yuyn Hedyts xorn
t0=235°C ma 16 T/ 107, MAHGACH
0=50°C ma 38 T/ 10,
£=75°C 12 60 A 10 ‘ ‘
16, 38, 60 TM* 109
KX-10-0.8 KX-10-2 KX 10-6 KX-10-10 KX-10-14 KX-10-18 KX-10-20 KX-10-22
Myxodasa MEHTARACH Il I-munTAKRE i II-muATaKRa I III-mMBnTAKE I IV-MuHTaKA ®on

2—pacm. Uy xyayam TYNpOKJIAPHHUHT H(IOCTAHNIIT MUHTAKAJIAPH BA TeHeTHK KaTJjamiapu 0yiinua udiociaanum gpapkiapu



XapopatHuar opTuO Oopumm OwiaH HePTh-Ta3 CaHOATH TU3UMHIAH
U(BIOCIOBYM MOJJANIAPHUHT aKpad YMKUII MUKIOpU OpTUO OOpraH, 1y HyKTau
HazapaaH i acimapu Kyluaaru 3 rypyxra axXpaTuiim:

e MHUHUMAaJ U()IIOCTAHUII OMIapH - SHBap, GpeBpa, HosI0p, neKkaop;
e VpTaya UGIOCIAHUII OUJIAPH - MAPT, CEHTAOP, OKTIOD;
e MakcuMas HQIIOCTaHUIIT OMIapH - anpelt, Mai, UIOH, UIOJI, aBTYCT.

[IlamMOn TE3JUTMHUHT IOKOpH OYIuIM HedTraz caHoaTUAaH YUKAETTaH
U(pIOCIOBYM MOJJATAPHUHT paauyc Oyiinua KeHI EWWUIUINNIa TabCUp DTraH.
[Ilamo Te3muru opTUIIM OWJIaH YMKAETTaH MoJlajap MUKAOPH IOKOpHUAA pacMia
KypcaTuiral kod(pueHTra MYBO(DUK opTuod OopraH. AliHaH
«Myb6opaknedtraz»y YIIK arpodugarun Takupiau-yTaoKud TyOpokiapia TaOuui
XoJija ydpauauran HedTh MapyajoBYd MUKPOOPTaHU3MIIAD MUKIOPH Xap WU
Tymaérrad HeTh MaxCyJI0TIApHHHM (YIIICBOAOPOIap, OeH3amMpeH Ba OOIIKaIap)
napuaianl yu9yH eTapiiy 3Mac.

Hedtp xonnapu Ba «MyOopaknedtraz»y YIIK daomustuaa Oup-Oupunan
dbapK KWIyBYM YTJIEBOAOPOJUIH, OJTHUHTYTYPTIM Ba OOIIKa MOJAIaiap TYMPOK
KOoIJIJaMUTa TymuO, WHWUTap MaBOMHIA TYNPOK Xoccajlapura calOuii TabCUPUHU
YTKa3uIIM aHUKJIAHIH.

Tynpokmap HedTsr Ba HedTh MaxcynoTiapu OuiaH HQIOCIAHUIIN
HaTWXacuaa OFUp MeTajuiap Omiad xaM udiocianras (3-pacm).
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3-pacMm. TynpokjapHuHr HegTh Ba He()Th MaxXCyJI0OTJIapH TAbCHPUAA OFUP
MeTaJJIap OuJiaH uguiocaaHnII X0JIaTH

Hatwkanapra kypa, cyp kyurup Tymnpokiapaa As 2,94; Cd 3,2; Cu 1,14
mapta optran, Co, Cr, Pb, Sb, V POUYnan oprtmaraH, cyropunaauran yTIOKU-
ajumoBuan tynpokiapaa As 1,59; Cd 3,4; Cu 1,04; Sb 2,75 mapta optran, Co, Cr,
Ni, Pb, V, Zn optmaraH, cyropuiaauran cyp KyHrup Tymnpokiapaa As 6,26; Cd
9,0; Cu 1,09; Sb 1,57 mapra oprtran, Co, Cr, Ni, Pb, V, Zn oprmaras,
CyFopuJIaurad Takupiau-yTiaoku tynpokaa Cr 1,3 Pb 1,66; Ni 1,12 mapra opTraH,
As, Co, Cd, Cu, Sb, V, Zn oprmaran. Takupau tynpoxiapaa As 8,24; Cd 7,4; Cu
1,28; Sb 1,90 mapra oprtran, Co, Cr, Ni, Pb, V, Zn optmaran, Kymau 4y
tynpokiapaa As 8,6; Cd 9,8; Ni 1,51; Cu 4,30; Sb 2,38; V 1,06 mapta optran, Co,
Cr, Pb, Zn optmaran. Hedth koHM Ba HedTras caHoaTd maHOamapu Oyitrua xam
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TYNPOKJIAPHUHT OFUP MeTayiap OunaH udaociaHUIIMIA TU3UMIN (QapK MaBxKy.l
(4-pacm).
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4—pacm. XoBaak HedTh kKoHM (yanga) Ba «MyoopakHedrraz» YUHIK (Yuraa)
aTpouaa TApKAJIraH TYNPOKJAPHUHT OFUP MeTasl1ap On/1aH uguiociaHu M

Wkku xun udocnoBun Manbanap atpoduaa TYPOKIAPHUHT OFUP MeTajuiap
Owinad UQIOCIaHUIIN IOKOpHUAA Kalj STuiraH U(IOCIaHUII XOJaTUra MOHAH],
SbHU UDIOCHaHUII Japakacura OOFJUK XOJja OFUp MeTauiap IOKopu OYiuo,
y30KJIalllraH capu Oup TeKkuc kamaiub OopraH, caHoar atpoduja 3ca MaHOara
AKUH KOWJa KaM, y30KJallraH capu OpTraH, cyHrpa kamaiind6 Oopran. Hedts
xommapu arpoduna acocan As, Cd, Ni, Cu, Sh, V, «Mybopakuedtraz» YIIIK
atpopunga sca Cr, Pb, Ni Ounan wudnocnanran. I[llynunraex, HepTh KOHU
atpoduaa orup Metamiap Owiad udaociaaHum HedTra3 caHoaTura HucOaTaH
xaBduu 6Yau0, NdIOCITaHUIIT KOHIISHTPAIIUICH XaM I0OKOpH XHUCOOIaHaIH.

Hedtp Ba HedTh Maxcynornapu OwiaH UOIOCIaHUII HATHXKACHIIA TYIPOK
YHYMIOPJIUTH YYyH axamusariu Oynran 0,25; 0,5; 1; 2; 3; 5; 7; 10 mm
arperaTiapHUHT y3ap0 MUKIOPH KECKMH Yy3rapuiira yuparad. Cyropuiiaguraf
VTJIOKH-aJUIFOBUAJl  TYIPOKJIAp MUCOJIMJA y3rapuuuiap TaxJIuid S-pacmia
KEJITUPHUIITaH.

100

80

60

40

20

Arperartinap MuKI0pH, %

0

®on  Hedts Hedrs Mortop Motop bemsun bensun Kepocun Kepocun
(5%) (15%) wmoiim  wmoiin (5%) (15%) (5%) (15%)
(5%)  (15%)
H10mMv O7vMm EHS5vMMm E3vmvm O2vmm EHlwvmm BEH0,5MM 0,25 Mm

S5—pacMm. Tynpok arperaT/iapuHUHI y3rapuiura HegpTh Ba He()Th MaxCyJI0TIAPUHUHT
TabCUPH, %o
Hatmxanapra kypa ¢onra (5,07%) uwucbaran 0,25 mm arperatiap HedTb,
OeH3MH Ba KepOCMHHMHT 5% udmocnanum Ttabcupuaa yirapmarad, 15%
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udpnocnannmaga 3ca Heptp Tavcupuga 0,01% raya, mMoTOop MOIHM TabcupHia
0,035% raua, kepocunga 0,094% rava kamairaH, OCH3WH 3ca TabCUP KUJIMaras.
0,5 mm arperatnapu ponna 15,37% 6ynu6, HegTh Tabcupuaa 5,05% rava, MmoTop
Mo tabcupuaa 3,03% rauva, kepocun tabcupuaa 1,02% rava kamaitran. Mukzaop
KUXaTIaH KeckuH kKamairan 0,25 Ba 0,5 MM arperamiapu xucobura 1-3 Mm
arperaTJiapHUHT MHKJOpPU KECKMH OpTraH, >kymjazaH 1 mm arperatinap Qonia
19,14% 6ynu6, motop moitn Tabcupuaa 34,15% ra, kepocu Tabcupuaa 33,56%
ra oprrad, 2 MM arperatiap ¢ouaa 11,52% 6ynub, nHedts Tabcupuma 17,36% ra,
MoTop Moruaa 20,44% ra TeHr OynraH. beH3MHHUHT Tabcupu Oapua arperatiapa
[acT  Kypcarkpura TeHI. [ynpoKOard  arperartjapHUHr  HUPHUKIIALIYBU
OCH3MH—>KEPOCHH—>MOTOpP MOWH—>HE(Th KeTMa-KeTIuruaa opTtud Oopuil
TapTUOHNAa KomamTupwiad. by Xap ToMoHiama Mypakkad arpogu3nkKaBui
Jerpaanus xKapa€HUHU 103ara KEITUPAIHN.

Taakuk >THIIraH TynpoKJIap TaxJIWiIura Kypa, HeTh Ba HEPTh MaxCyJIOTIapU
OwiaH uQoCTaHUIIN HAaTHXXKacuaa HeTh CyBU OWJIaH YMKYBYH Ty3Jap TabCUpPUIA
alipyM TYIPOKJIap TEXHOIEH IIypJianraH (6-pacm).

1,400 4 I A +
1,200 " ' x 1

1,000 =

0,800 0 -

0,600

CTEMEH 3ACO/IEHHOCTU %

0,400
0,200
0,000

-35

o 75}
™ ™

-35

75
™

-35

o)
™

-32
-35
-35

0
35-62

o
™
v

' v
o o o o o o o o

0-35
35-62
35-62
35-62
35-62
35-62
35-62
35-62
35-62
35-62
32-60
35-62

S
=

(0] KK ®OH KIIO @®OH Ky ®OH KM ®OH KK 0

e}

KX

=

Kypyk xonauk WHCO3- ACI- <SO4- -

6—pacm. TynpokjapHuHr HedTh OWJIAH HIOCTAHMIIN TABCHPH/IA IIYPIAHUIIHUHT
BY/KY/Ara KeJUIIH

TynpoknapHUHT TEXHOTEH NIYpJaHWIIM HEMTHUHT KUMEBHH TapkuOura
OOFIMK X0JIJ1a BY>KyAra keirad, kymiagan KK kecmacura Terunuid cyp KyHFUD
TynpokJap GoHja mrypiaHMarad, HeTh OminaH UGIOCIaHUII TabCUpUAa YpTaya
mypaanui (xjop-cynbdatin) Byxkyara kenrad, KIIIO kecmacura terumnuiu
CyFOpWJIAUTraH VTJIOKU-JUTIOBHA TyNpoKJap (QoHIa Yypraya IIypJiaHraH
(cynbdar-xnopumm), udaociaHuil Tabcupuaa dca y3rapmaran, KM kecmacura
TETUIUIA CYFOPUJIQUTaH TaKUPJIU-YTIOKK Tynpokiap ¢oHAa UIypiaaHMaras,
udmocianum  TabcWpuga Xam  y3rapmaran, KY  kecmacura — TerIniu
CyFOpWJIQJIUTaH Cyp KYHFUP Tynpokjiapaa (oHaa urypiaHmarad, HIOCIaHUII
TabCUpHUAA VypTada wIypiaHum (Xjgop-cyiabdariu) Byxkyara kenradH, KKn
KecMacura TeTHILIN TaKUpiAu Tynpokiaap (oHAa uIypiaHMara, M(pIOCIaHHII
Tabcupuaa xam ysrapmarad, KX kecmacura Tervuui Kymud 4yjl TYNpPOKIapaa
dbonmga yprada mrypmaHraH (XJOp-cyiabdariau), HQIOCTAHUIT  TabCHPUIA
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y3rapmarad. byHman kypunagukud, HeQTh OwnaH uUQIOCIAHUII TabCUPHUIA
ByXKyara kenran texHoreH mrypianum ¢akat KK Ba KY kecmanapura terumnuiu
TYNpOKJIapAa BYXKyIra KeiraH, KOJTaH TYNPOKJIapAa UIYpJIaHUII BYXKy/Ira
kKenMmarad. by HedTh KoHNapugaH HeQTh OWiIaH OMpra YMKYBYM XJIOPUIJIN Ba
CyibGhaTIv Ty3JTapHUHT MUKJIOpY OiaH OOFTUKIINTY aCOCTIaH/IH.

Tynpoxnapauar HedTh Ba HepTh MaxcyJoTiaapu OujiaH HQIOCTAHUIITN
HaATWKacuJa yriepoJ MHUKIOPH KECKWH opTraH. Taakwk dTwirad Oapua
TynpokiapAa UGIOCIAHUII YTACPOA MHUKIOPUHUHT OPTHUILIUTA TabCUP KUJITaH,
OMpOK yYIIACPOAHMHI KHCKAa BaKT/Aa KECKUH OPTHUIIM TyMyC MHUKIOPUHUHT
OpTHILMTa TAbCUP KUJIMAaraH, YyHKH KHCKa MyJIaTa MUKIOPH OPTa&éTraH yriaepoa
aaTpornorex yriaepon (C,,, ) xucoomanaau (7-pacm).
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7—pacm. Tynpokaaru yrijiepox MUKIOPUHUHT He(pTh Ba HeTh MaxcyJIoT/IapHu OUJIaH
H(PJIOCTAaHUIIY HATHIKACHAA Y3rapuIIu

TaaKUKOT HaTWXKaJTapUHUHT KypcaTuiunya, HedTh OuiaH uIOCIaHuII
ymymuii yraepo (C,,,) MUKIOPUHHHI OPTHLIMIA TabCUP KHUITaH, xymaagad 0-35
cM, 35-62 cm kaTimamaa moc pasuiaa KK-10-3 kecmama 0,22%; 0,18%; KKn-10-3
kecmaga 0,31%; 0,14%; KX-10-3 kecmama 0,44%; 0,34%; KVY-10-3 kecmana
0,25%; 0,14%; KM-10-3 kecmama 0,32%; 0,27%; KIIIO-10-3 kecmaza 0,21%;
0,14% ra optran. bapua kecmanapHuHr 62-85 cM Ba yHJaH MACTKA KaTjiaMHJa
YTAEPOJHUHT OPTUINK Ky3aTwiMmaau. Jlaboparopusi mapoutuaa xam HedTh Ba
HeTh MaxCyJoTIapuHUHT  (O€H3uWH, KepocuH, MoTop Moiu) 0,5-35%
KoHUeHTpanusiiapuaa 30 cyTka JaBOMUJA YIJIEPOJAHUHI OPTUIIM aHUKJIAHTAHJA,
yi0y xonat ucOOTIaHaAu. YTIIEpOJAHUHT (haKaTTUHA TYNPOK KECMACHUHHUHI FOKOPU
KaTjaMyuJa OpTUIIM HEPTh Ba HEPTh MaxcCyjoTiapu OusiaH U(IOCIaHUII ailHaH
IOKOpY KaTjlamjiapia BYXyara Kenumu OwunaH wu3oxJyiaHagu. Wdnocnanuin
Tabcupuaa Byxyara kenrad C,,, Tymyc Ouiian KoppensiunoH Oornmukiuru r=—0,92
ra TeHr, JAeMaK Tynpokaa wuduocnanum tascupuga C,,, xucobura C,,,
MUKJIOPUHUHT OPTHUIITN T'YMYCHUHT OPTHUIIINTA OO KeIMaiau Ba Oy TympoK y4yH
axaMHAATCU3 XUCOOJIaHaAIH.

Huccepranusnunar «Hedrs Ba HepTH MaxcyJaoTaapu OUIaH U(PIIOCTAHTAH
TYNPOKJAPHUHT PeKYJbTHBANUICH» J1€0 HOMJIAHTaH TYPTUHYM O000UIa TYNPOK
MUKPOOPTaHU3MIIADUHUHT  U(DIOCIAHUII  TabCUpUAa  y3rapuiid, HePTh
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MapyaioBYM OaKTepus MTAMMIAPUHUHT XYCYCUSATIAPH, PEKYJIbTUBAIUS JKapagHH,
yYHFa CTUMYJSTUB TabCUP OTYBUM YCUMIMKIAp, (HAOIAIITUPUIL OMUIUIAPU
Oyin4Ja TaIKUKOT HaTHXKaJlapyu 0aéH dTUJITaH.

PexynpTuBanus kxapaHu MexaHu3MUHH HepThr mnapdanoBun MFD-100
Pseudomonas stutzeri, MFD-200Pseudomonas caryophyllis, MFD-5000 Bacillus
subtilis Oakrepust ImITaMMIIApUHHM KYJU1all Ba OuopeMeaManus skapaéHura
CTUMYJISTHB Tabcup KuryBuH Ocma (Medicago falcata L.), kanmxyxopu (Sorghum
saccharatum), ésman (Artemisia diffusa H.Krasch), xkupxOyropryn (Anabasis
eriopoda (Scnrenk) Benth) Vyceummmukiaapu Ttamkwia dtagd.  ltammiapHu
Oupranukaa KyJuian aloXuaa KyJutamaan Kypa rKopu camapa oepau. XXymnanaxn
Heptauar 5%, 12%, 23%, 37% KOHIEHTpanusapuaa YIAPHUHT MaKCUMAl
mukgopu 45-cytkama MFD-100 Pseudomonas stutzeri mramMmmMumoc paBuiiaa
3,7x107; 4,1x10"; 4,5x10; 4,6x10"; MFD-200Pseudomonas caryophyllis mrammu
3,2x107; 3,5%107; 3,7x10"; 3,9x10"; MFD-5000 Bacillus subtilis mrammu 3,6x10°%
3,7><108; 3,8><108; 3,9><108; KOHCOPLIMYM XOJIaTAa 3ca 7,2><109; 7,6><109; 7,8><109;
7,9x10° xyx/mn tutpuaa amukmapmd. Ly HyKTau HasapiaH IITAMMIIAPHH
KOHCOPIIMYM Tap3ujia KYJulal TaBCUs dTUIIH.

Kamkanapé Ba Cypxonnapé BIIOSATIAPU Yy MUHTAKACUHUHT TYNPOK-UKJIUM
IapOUTH, HEPTHUHT KUMEBUM TAapKUOMHU MHOOATra OJMO PEKyIbTHUBAIUSHUHT
KyWuJard UHIUBHUIyal OMILIAPU  aXpaTwiaud: HUQJIOCTaHUII  TaBCUDHU
(mbnocnanum  MyanmaTd, gapakacw, TYpH), HKIAM OMWIH (XapOpaTHHUHT
IOKOPUJTUTH, EFMHHUHT KaMJIUTH), TYMPOKHUHT KUMEBHM TapKHOM Ba XOcCcajapH,
TYHIPOKHUHT MUKPOOHOJIOTHK XaM/1a OMOJIOTHK KYPCATKUYIIApH.

PexkynbTuBanus TeXHOJOTHUACH Kalysl KWwiMHraH JlaBiatiapapo cTaHaapT
(I'OCT: 17.5.1.01.-83) TanaOu, xoprxuil Taxkpubanap Ba TaAKUKOT XYAYIAHUHT
TYNPOK-UKJIMM TIAPOUTIAPUHA HWHOOATra OJTraH XoJaa SpaTwigd. buojoruk
yCyJira acoCJIaHTaH Ma3Kyp PEKyJbTHBAIUS TEXHOJIOTHSICH 3 maBp, 3 Oockuya
amaira omupwiyBud 6 Typaaru 11 Ta TamOupnap maxmyugaan udbopar Oynuo,
YHUHT MyJAaTH UQIIOCTaHUII lapakaiapura Kypa gaBpiamtupuiny (1-xaasan).

1—xaaBan
Hed1s Ba HedTh Maxcy/i0T/1apu OUIaH U(JIOCTAHTAH YYJ MUHTAKACH TYNPOKJIapH

PEKYJbTUBAMACHHUHT MUHUMYM Ba MAKCHUMYM BaKT MebépJiapu 0yiinua
AaBpJAIITHPUIKIIN (0¥ XHcoOuaa)

HNdaocaannm napaxanapu

JaBpaap Kyucus Vpraua Kywmn Kyna kywin
PexynpTuBanusra taiiépuai jaBpu 1-2 1-2 1-2 1-2
PexynbpTuBanus (Ouopemennanys) 10-14 16-22 2434 3746
JIaBpU
TYMPOK yHYMIODAHI HHHHI 4-6 8-10 10-12 12-16
JacTIa0Ky THKJIAHUII TaBPH
YMmymuii 1aBp 15-22 25-34 35-48 50-64
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Yyn MUHTAaKacu TYNpOKJIapuia PEKyIbTHBAIMSHUHT OOPHWII JaBpU TypiIHda
Oyn6, yMyMul TaxJ Il KWJIMHTaHJa UpIOCIaHUII Japakalapura MyBoQHK xoJiaa
15-64 oii opacura Tyrpu Kenaau, OyHaa 3HT Ky1 BakT caphu 72% Ouopemeaunaius
JaBpura TYrpu Keiad. TynpoK YHYMJOPJIMTHHUHT TUKJIAQHUIIUJATH BakT capdu
JacTia0Ku XoJIaTH ydyH OynuO, BakT VYTumu OwiaH (OH MHUHTaKacu
TYHpOKJIapuTa TeHIJIaIlaIu.

Vpraumiras TYNpOKIApHUHT TO3QIAHMII JAPAXKACH TYpIIMYa KYypCaTKHUra
TEeHT OYnaum (2-xaaBan), OyHIa TO3QIAHUIN Japakach KyMJIHM 9yil TYMPOKJapa
92,87+2,4%; cyropusiaiural TakKUpIAU-YTIOKU Tymnpokiapaa 74,19+1,43%; cyp
KyHFUp  Tynpoknapaa — 74,75+€2,10%;  cyropwiaauraH  YTIIOKH-aJTIOBHAI
tynpokiapaa 93,124+2,48%; takupnu tynpokiapaa 82,91+2,12%; cyropuiiaauran
Cyp KyHrup Tynpoknapaa 94,4+2,39% Hu Talkumi 3Tau.

2—xKanBaj
Hed1s Ba HedTH MaxcyJi0T/1apH OMIaH H(JIOCTAHTAH TYNPOKJIAPHUHT
TO3AaJTaHUII X0JIaTH

Kypcarkuuiaap
TynpoxJiap PexynpTuBanusgan To3zananum
aBBaJl HePTh | KelWH He(PTH Jnapaxacu, %
MUKJIOPH, MUKJIOpH, T/KT
/KT

Kymmm ayn 82,7+2,14 5,89+0,12 92,87+2,49
Cyropuinagurad TaKUpJIA—Yy TIIOKA 11,2+0,20 2,89+0,03 74,19+2,07
Cyp xyHFup 10,3+0,21 2,60+0,22 74,75+2,11
Cyropunaauras yTIO0KU—aJUTIOBHAI 6,4+0,15 0,44+0,005 93,12+2,58
Takupnu 2,4+0,05 0,41+0,003 82,91+2,08
Cyropunaaurad cyp KyHFUP 0,54+0,02 0,03+0,0005 94,44+2 94

Tozananum gapaxxaCUHUHT TypjiMda OYJIUIIM TYNPOKKa TyIIraH He(Th Ba
HEe(Th MaxCYJIOTUHUHI MHUKIOPH, KUMEBHI TapkuOM Xamjaa TYHNpOK Xoccallapura
O0ormuK OYnub, BakT YTUIM OuiaH KoJiraH HEdTh Ba HEDTh MaxCyJIOTIAPUHUHT
MUKJIOPH KaMaiuO, TYIPOKKA TabCUPH Ky3aTUIMANIH.

JluccepranstHUHT «Tynpok YHYMJIOPJIUTUHUHT THKJIAHHUIIH,
XaPpUTAHOMAJAPHUHT  SIPATWIMIIM Ba  PeKYJbTHBALUA  KAPAaEHUHH
UKTUCOAMI  Taxjwiaw» J1e0 HomilaHTaH  OemuH4YM  0oOMAa  TYHpoOK
YHYMJIOPJIUTUHUHT TUKIAHUIIN, W(IOCTAHUIIHUHT XO3WPTH Ba HCTUKOOJIAaru
XoJaTh OamopaT KMJIUHUO, XapuTaHOMAJIap TaXJIMIA XaMa PeKyJIbTHBAIUSTHUHT
UKTHCOIUHN KypcaTKuwiapu 0a€H 3TUJITaH.

Tynmpok KomjmamMu peKyJIbTHUBallMs HATWKACUAa TO3aJaHTaHWIaH KeHuH,
YHYMJIOPJIMK KYpcaTKU4japu BakT YTUIIM OujlaH acta-cekuH TukiaaHaau. lly
HYKTal Ha3zapAaH, 4yJ MHUHTaKacuja TapKajiraH TYNPOKJIApHU YHYMIOPJIMTHHU
TUKJAIl Ba Myxodasza KUIUINra ajgoxujaa EHIAIIWII TaBCUS KUIMHAM. Yyn
MUHTaKaCl YYyH TYNPOKIAPHUHT YHYMIOPJUK KypcaTKUulapd Ba MUHUMAI
TUKIaHuI koddduurentiapu kaOyn kununran Jlasnatnapapo crannapt (I'OCT:
17.4.2.02-83) acocuna TynpoK-UKIUM IIAPOUTH Ba U(IIOCIAaHUII TaBcU(u xucodra
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ofraH Xojma wnoiad YuKwWigd. by KypcaTkuwiap Ba  ynapra  TETHUIUIH
korddunreHTap (CyropuiaguraH Ba CyFOPHIMAWIWTaH TYMNPOKJIAp YYYH MOC
X0JIJ1a) Kyrugarnda: yMmyMuid Mukpoopranusmiap Mukaopu (1,75; 1,25), pepment
(1,5; 1,25) Ba Hadac omum daommru (2,25; 1,50), nammuru (1,15; 1,10), 0,25; 0,5;
1; 3; 5; 7; 10 mm arperatnap muxkaopu (2,50; 1,50), pH myxutu (1,15; 1,10), rymyc
(1,15; 1,10), opranuk moananuHr rymuduxanus papaxacu C,./C,,, x100% (1,25;
1,10), opranuk yraepon (1,15; 1,10), snmu azor (1,15; 1,10), xapakatuan docdop
(1,15; 1,10), Ba xammi (1,10; 1,05), Ycumiukiap ypyFUHUHI YHYBYAHJIUK
napaxacu (1,50; 1,25), xaxm wmaccacu (1,10; 1,05), MUKpO3IEMEHTIApHUHT
xapakaryad makiu (1,15; 1,10) kuputunau.

TaakukoTHap HaTWXKacuia TAAKUKOT XYAyId TYNPOKJIAPUHUHT HEPTh Ba
HepThr MaxcynoTiapu Owiad uduociaanumm xamaa Kamkanapé Ba Cypxonmapé
BWIOATJIADMHUHT KeJlakakjaa HIociaHuIM OamopaT KAJIMHUO XapuTaHoMaiap
apatwiad. bamopar HaTwkamapura Kypa HWKKA BWIOST TYNPOKJIAPUHUHT
Kenaxkakza udaocnanuiura HeTh Ba HePTra3 KoHiapu, HeQpTh 0azanapu, HePTh
y3aTUll KyBYpJIapu, TPaHCHOPT Hyiapu, EKWIFM KyHHUII I1axoOdaiapu, caHoaT
TU3UMHU KaOWIap KUPUTWIIU. YJIapHUHT (GaoJMaTH OKuOaTHAa KellaKakaa
Kamkagapé BuiosTHHUHr  FapOuii, FapOuii-KaHyOMi, MapkKasuil Xyayn
TYOpOKJIapu HQIOCTAHUIIN MYMKHUH, HIAPKUN, >KaHYOWH, IIUMOIHM-IIApKU
XyIayn Tynpokjiapu »dca udmocmanum xaBhu xkyna mnact. Cypxonuapé
BWJIOSITUHUHI acoCaH >KaHyOMH, MapKa3uid Ba MapKasHi-IIapKud XyIoy.l
TYIPOKJIapU UQIOCTAHUIIIN, ITUMOJIUN, IIIMMOJUN-FApOUil XyAy TYIPOKIapH HT
KaM uocaaHuIM Oanopat KUIuHIH.

NxTucoauit Ttaxiami HaTwkajgapura kypa, HepTh Ba HedTh MaxcynoTiapu
OwiaH UQIOCIAHMII HATWXKACUAA KENTHUPWIAAWraH 3apap HMdIoCIaHMII
napaxacura OOfiuK OYVian0, udIoCIaHUIl TapakaCUHUHT OpTUO Oopuiliu OujiaH
WKTUCOAMH 3apap KuiMaTh OopTHO OOPHIIM Ky3aTHIIIH, ITYHHHTJICK HKTHCOIUN
3apap CyFOpPWJIQJIMTaH TYIPOKJap/a CyFOpUIIMalIuran TyMNpoKJapra HucOaTaH
IOKOpH OYJIHIIM aHuKIaH1u (8-pacm).
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8-pacM. Tynpok/japHuHr HepTh Ba He(pTh MaxcyJI0TIapHu OuIaH UGIOCTAHUIIH
HATH/KACHIA KUIIOK XY KAJMIUIa KeJTHPHJITaH HKTHCOAMI 3apap
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Hxruconuii 3apap kypcaTkuuiapu H(IOCTIAHUII Japakacd Ba TYHPOKJap
oyitnua Typauya OViam0, KyMJIM 4yJ TYNPOKJIApJa SHI KWUYMK KYpcaTKuura TEHT,
SHT FOKOPHU KYpCaTKW4 CYFOPWIAJHWIaH YTIOKU-AJUIFOBHAN TYHpPOKJIapra TErHIILIN
Oynmu0, Kymyiau 4Yya TYNpoKJapra HucOataH 2,5 Mapra Ky HUKTHCOAMM 3apap
KEJITHPTaH.

Hedtp Ba HedTh MaxcynoTu KOJNAMKIApU TYHNPOK KOIUIaMuaa KaH4ya Ky
MUKIOpAa Oyica, MOC paBHILIa UKTUCOIUMN 3apap KMMMaTH XaM FOKOpPH OYIUIIH
Ky3aTuiaau, Oy TyNMpOKHUHT TOo3ajaHHIIWra capdiaaHaéTraH BaKT acocuaa Keiuo
ynkaau. [y Hykran HazapJaH UMKOH Kajap TYHpPOKJIapHU UQIIOCIaHMACIUTUTA,
U(IOCTAHUII JapaXaCHHUHT I0KOPH OYJIMaciaurura, KUCKa BaKT/a PeKyIbTUBAIUS
TagOUpIapUHU OJIMO OOpHINTa, TETHIUIA OJAWHU OJUIN TAaTOUpJIApUHU amalira
OLIMpHUIIra 3bTHOOP KapaTull Tanad KWIMHAIW, YyHKH KydcHU3 Ba ypraya
U(DIOCIaHUII Japaxacuja KypuJaguraH 3apap Kywid Ba Kylda Kywid
udrocnaHuigal Kypwiagurad 3apapaad  1,2-1,5 mapra kam XucoOiaHaIu.
TynpoknapHuHr HepTh Ba HePTh Maxcylomiapu OuigaH UGIOCIAHUIIN
HaTWKACHJIA BYXKYJra KelaJuraH UKTUCOJUN 3apap CyFOPWIAJWIaH TYNPOKJIapaa
CyFopuJIMaiurad Tymnopokjapra HucOataHn 2-2,5 wMapta OKopu OYyiuo0,
KYUCU3—YPMAYA—KYUIU—HCYOAd  KYUIU — UPDAOCIaHUW  oapaxcaniapu KeTMa-
KeTIuruaa optud OOpull TapTUOWAA KOWIAIITUPWIAU. PeKynbTHUBAIUSHUHT
UKTUCOAMI CcaMapaJopJINTd CYFOPWIAJAWIaH TYyHpoKIap/a HOKOpH, KyMJIaJaH
CYFOPUJIQIUTaH YTIOKU-AJUTIOBHANL TYNPOKJIapaa, KyMJIM Yyl TyNpoKJjapra
HucOaran 1,4  wmapra  1okopu. HMkrucomuii = camapaJopiiuK  KyMJIU
YYI—TaKUPIU—CYp KYHFUP—CYFOPWIAAUTaH CYp KYHFUP—CYFOPWJIAIUTaH
TaKUPIU-YTIOKA—CYFOPUJIAJNIal  VTJIOKU-AJUIIOBHAI  TYHNPOKJIap  KeTma-
KEeTJIUTUAa OpTHO OOpUIIN acOCTaHIM.

Nktucommnii TaxJiiuiap HaTWKajlapu XOPWXKAM  JaBjaTiapia amanira
OLIMPWITaH aHAJOr HaTwkamap (MKTHUCOAWU capd-XapaxaTiap Kuimatu 7654
AKHI nommapu, Bakt capbu 4,4-7,2 i) OWiIaH CONMINTUPWIINA Ba KypcaTuO
yTwiran kypcatkuwiap kuiimatu moc pasuiina 3447 AKII mommapu Ba 1,8-5,3
Wnun  BakT capdUHM TAIIKWI KWJIWIIKM Kaljg KuIuHAd. SIpHU, spaTwirad
PEKYJIbTUBALIUS TE€XHOJIOTUSICH aHajor TEXHOJIOTHUsIapra HucOaTaH
COJIMIITUPUIITAHIA, WUKTUCOAMN TEXKAMKOPJIMK HYKTal Hazapuaan 2,2 mapTa
IOKOpHY caMapaJopiIvKKa sra 6yiub, BakT capdu 1,3 mapra kam xucobiaHau.

Cypxonaap€ BuinoATHHUHT JKapkyproH TymaHugard XoBAaKk He(T KOHH
atpoduaa Bykyara keiran HedTh Ounan udocnanui 40 unnan 6YEH cakiaaHuO
KeJaéTraHJIMTUHU XUCOOTa 0JICAK, SPaTUITaH TEXHOJOTus acocuaa 7,5 mapra Kam
BakT capd HTUO, TYNPOK KOIUIAMUHU TO3AJAHUIINUTA HPUIIUIT MYMKHUH EKU
CyFOpWJIQJINTaH TYIpoKjIapaa xaM HedTh Ba HePpTh MaxcyjoTiaapu yprada 18-23
Huni atpoduaa cakiaHuO TYpUIIMHU HHOOATIa OJICaK, Ma3Kyp TEXHOJIOTHS acocua
4,3 mapta kam BakT capdiad, TympOKHHM TO3AJAHUIIU XamJia YHYMJIOPJIUTHHU
TUKJIAHUIIUTA SPUILINLIL UMKOHUATH SIPATUIIIN.
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XVJIOCAJIAP

1. V30eKHCTORHUHT XaHyOuil XyIyad 91 TyIPOKIAPHHUHT He(Th Ba HEMTH
MaxcyJoTiapu OuiaH uociaHuiuaa HePTh KOHJIApU Xamja HedTras caHoaT
TU3UMHU acocuil udocaoBun Manb6a xucoOaaHuO, udiocaaHuin gapaxacu HEDTh
KOHUJAH Y30KJallraH capu KamaluimM, He(Trad caHoaTd TU3UMHAA OPTHUO-
KaMauIg, TynpoK KaTiamiiapu Oyiinya sca, Xap UKKM MaHOa/1a IOKOpHJIaH ractra
TOMOH OHp TeKuc KamahuO Oopuinu aHukiIaHau. WQrocnaHUIIHUHT ByXKyara
KU Ba TapKaaumuaa HedTh KOHUAA TEXHUK HOCO3JIMK Ba XaJOKATIU
XoJjatnap, He(Traz caHoaTH TH3UMUAA XapPOPAaTHUHT IOKOPWJIMTH —XamJa
[IAMOJIHUHT TE3JIMTH aCOCUNA OMMJI JKAHJIMIU acOCIaHIU, M(IOCIAHHII XOJIATH
Hed1h koHM OVitnya I, 11, III, Hedrrasz canoaru 6yitnua II, 111, Ba IV munTakanapaa
IOKOpH OYau.

2. Hepts Ba HedThr wMaxcynomiapu OwuiaH HQIOCIAHUII HATHXKACUAA
tynpokiaap orup meramiap (As, Cd, Cu, Sb, Cr, Pb, Ni V) Ounan Typiau Xui
napaxana udnocnanrad. Hatwxamap taxjuiura kKypa TYNpokjap HEPTh KOHHU
atpoduna acocan As, Cd, Ni, Cu, Sb, V O6unan, Hedrras canoarn arpoduaa sca
Cr, Pb, N1 6unan udocnanaiy.

3. Vprauuiran 6apua Tynpoknap Tapku6uaa HedTh Ba HedTh MaxXCyIOTIAPH
OwiaH uQIOCTaHMII Japakacura MOC paBHIJIa YTIEPOJ MHUKIAOPH OpTraH, Oy
yraepoa antpororeH yriaepoa (C,,.) XucoO0aaHuO, TynpokK TyMycu OujiaH
KOPPEIAIMOH OOFIHMKIMKKA 53ra »Mac XamJaa TYNpoK YHYMIOPJIHWTH YYYH
aXaMHUSATCU3TUDP.

4. Hedth Ba HEPTH MaxcynioTiapu KoHIeHTpanusra (5-15%) 6ormuk xonataa
TYNPOKJap TapKuOuIa Taakuk dTrurad arperatiap (0,25; 0,5; 1; 2; 3; 5; 7; 10 mm)
MUKJIOpUTra CE3WIApJd Japaxala TabCUp KypcaTuiud, xymiagaH 0,25 MM
arperarjiap MHUKIOPM KaMalumu, 2-3 MM arperamiap MUKIOPH OpTHILIA
UCOOTIAaHIN.

5. PexynbTUBAIMSHUHT WHAMBUAYal oMmiapu cudartuaa - uQIociIaHuIl
TaBcupu (HEPTHUHT KUMEBHM TapKuOM Ba Xoccaiapu, WU(IOCIaHMIT MYyIJaTH,
Ky4CcHu3, YpTa, Ky4Id Ba XKyAa Kywid U(IOCTaHUII Aapakajapu), UKIUM OMUIU
(mamomn, xapopar), TYMPOKHUHT KUMEBHM TapkuOu (KUMEBUN TapKuO Ba OpPTraHUK
MOJ1J1a), TYIIPOK XOccanapu, TYMPOKHUHT MUKPOOHOJIOTHK KypcaTkuunapu (HedTh
napyasoBYd, HUTPUPUKATOP, TeHUTpU(DUKATOp OaKTepusyiap, akTHHOMUIIETIap Ba
3aMOypy#iap), TYOPOKHUHT OMOJIOTUK KypcaTkuujapu (Tynpok ¢epMeHTIapu Ba
Hadac oyl HaoJITUTH) TAIIKKI ITAU.

6. V36eKMCTOHHUAT XKaHYOMH Xy[y[amaa TapKairaH 4ys TynpoKIap YdyH
pPEKyIbTUBALIAATA TaWEpJall alrOPUTMH, PEKYJbTUBAIUSHUHT WHIUBHUITyaIT
BapHaHTIapH, OOCKUYIapyW WNUIA0 YHMKWITW. bHoOMOTMK To3ajam ycymiura
acocjaHTaH PEeKyJbTUBAIUS TEXHOJOTHUACHMHU 3 AaBp, 3 OOocKuY ngaBoMmuaa, 6
Typaaru 11 Ta dopa-tagOupiap MaXKMyWJaH TAIIKWJI TONTaH TaBcU(aa amaira
OIIIUPUII TABCUS KUITUHIH.

7. Tynpoxk KOIJITAMUHUHT TO3aJaHUIIIHIA BaKT caphu
Ky4CU3—YypTada—KyWIH—KyJa Kywid U(IOCTaHuIl aapakalapu, IIyHUHTICK
CYFOPHWJIAIIUTAH Cyp KYHFUP—TaKUPIU—CYFOPUIAIUTAH YTIOKH-AJLUTIOBUAT—>CYP
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KYHFUP—CYFOPWIAIUTAH TaKUPIU-YTIIOKU—KYMJIM 4YyJI TYNPOKJIApU KETMa-
KETJINTUJ1a OPTUO Oopau.

8. Uyn MUHTaKacu CyFOpWJIQJIMTaH Ba CYFOPWJIMANJWraH TYHpOKJapu Y4YyH
TYHPOK YHYMJIOPJIUTUHUHT TUKJIAHUIIT KypcaTKuwiapu (ymymui
MUKpPOOpraHU3MIIap MUKAOPH, (epMeHT Ba Hadac oiuil (aoJIurd, HaAMIIMIH,
arperatiiap MUKAopu, pH MyXuTu, rymyc, OpraHuk MOJJIAHUHT TyMHU(UKAIIHS
Japakacu, OpraHuK Yriepoj, SUIMH a30T, XapakatyaH ¢ochop Ba Kalu,
YCUMIIMKIAp  ypYFUHUHI  YHYBUAHJIMK  Japakach,  XaXM  Maccacw,
MUKPOIJIEMEHTIAPHUHT ~ XapakaTdyaH IIakiu) Ba Kodp(uUUEHTIapu HIuiad
YUKHAIIIH.

9. Tynpoxkyapauar HedTh Ba HedTh MaxCyloTiaapu OwiIaH HGIOCIAHUIITN
OJAMHAAH Oamopar KWl Oyilnya uiad YMKWIraH xapuTaHoMajapra Kypa,
kenaxakna CypxoHJapEé BWIOATHHHHI XaHyOWl, MapKa3uil, MapKazuil-IIapKui
XyAyd TYNpoKiapu HpIociaHUIl XaBPHU IOKOPH, IMKUMOJIMNA, HIMMOJIUN-FapOuii
xynynnapuaa wuduociaanum xaBbu kam, Kamkamapé BUIOATUHMHT FapOuH,
FapOuii-kaHyOul, Mapka3uil Xyay/ TYNPOKJIapUHUHT U(IocaaHuIl XaB(hu 0KOpH,
MIapKui, JKaHyOW#, MMUMOJUH-TIApKUM Xyayuiapuaa udIocaaHuml  XaBhu
KaMJIUTH 0amopat KUIuH/IH.

10. Yyn muHTakacu mapoutuaa HedpTh Ba HedTh MaxcysoTiapu OuiaH
uocianrad, uypjaHMaraH Ba Ky4cH3 LIYpJlaHTaH TYMNPOKJIAp PEKYJIbTHBAIUS
xapaéauma MFD-100 Pseudomonas  stutzeri, MFD-200 Pseudomonas
caryophyllis, MFD-5000 Bacillus subtilis, ypraya mypnanran tynpoxnapaa MFD-
200 Pseudomonas caryophyllis, MFD-5000 Bacillus subtilis ©0aktepus
ITaMMJIAPUHU 2,0x10° - 8,2x10™ XYX/MJI TUTpUJA OMpraivkia KyJjaml TaBCHs
TUIIJIN.

11. PexynbTUBaUMAHUHT OHOpeMeAUalis KapaéHUHU (aoJIalITUPUIT YUYH
KYy4YCH3 IIYpJIaHTaH, CYFOPWIAJAUTaH TAKUPIIU-YTIIOKU Ba CYp KYHFUDP TYIPOKJIapaa
oena (Medicago falcata L.), ypraua nrypiaHran CyFopuiaural YTIOKU-aTFOBHAI
Tynmpokjaapaa Kaum skyxopu (Sorghum saccharatum), cyropuill HMKOHHSATH
OynMaraH Takupiud Ba Cyp KyHrup Tymnpokmapaa €smian  (Artemisia diffusa
H.Krasch), kymnu uyn tynpoxnapaa kupkOyropryH (Anabasis eriopoda (Scnrenk)
Benth) ycumnuknapuaan ¢oiinamaHuIn TaBCUs TN,
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BBEJIEHUME (anHoTamusi Auccepranuu JokTopa Hayk (DSc))

AKTYaJlbHOCTh M BOCTPe0OOBAaHHOCTHL TeMbl auccepramuu. Ha
CErOJHAIIHUMI JIEHb BO BCEM MHpE B pPE3yJbTaTe AEATEIBHOCTH IPOMBILUICHHBIX
OPEeIIpUITUNA, AOOBIYM TMOJE3HBIX HCKOMAEMbIX, HMX MCIIONb30BaHMS, a TaKKe
JAPYTUX aAHTPONOIEHHBIX (PAKTOPOB, HAOIIOJAETCS XMMHUUYECKOE 3arps3HEHHE
MOYBEHHOrO MOKPOBA, M3MEHEHHE CBOWCTB M ILIOJOPOAMS ITOYB. '3arps3HEHHe
[OYB PA3NUYHBIX TUIIOB MPUBOAUT K (POPMHUPOBAHUIO TakKuX MpoOIeM, Kak
Jerpajanusi TOYBbI, CHW)KEHHE KAadeCTBEHHOTO M KOJMYECTBEHHOI'O YpPOBHS
TJIOZOPOIUS, a TAKXKE APYTUX MPOOIEM CBSI3aHHBIX C 9KOCUCTEMOI.

C obperennem PecrnyOnukoil HE3aBUCHMOCTH B pa3iUYHBIX cdepax, B TOM
yucie B cdepe 3auuThl  3€MEIBHBIX PECYpPCOB M HUX PalMOHAIBHOM
HCIIOJIb30BaHUHU, CHUCTEMATHU3UPOBAHBI HAYYHO-NIPAKTUYECKHE MCCIIEJOBAaHUS U
MOJIy4eHbl ONpeNeTaEHHbIE Pe3ynbTaThl. B 3TOi cdepe MoATBEpKAEHBI pazanuyus
MEXAy THUIIaMU TIOYB, 3arpsA3HEHHBIX HEQPTHIO U HEPTENPOLYyKTaMH, IIO
TEeHETUYECKUM TOPU30HTAM U PACCTOSTHUEM OT OYaroB 3arpsi3HEHUs, pa3padoTaHbl
MoKa3aTelM W  COOTBETCTBYIOUIME  KO3((UUIMEHTBI 1O  OINpEAEICHUIO
BOCCTAHOBJICHUSI IPOU3BOJUTENBHON CIOCOOHOCTH IOYBBI, OBUIM CO3/IaHBI
TE€XHOJOTMH, Ha OCHOBE OHOJIOTUYECKUX METOJOB W JPYTUX METOJO0B JUIf
PEKYJIBTUBALMN NIOYB ITYCTBIHHOW 30HBI. [0 cTpareruu neicTBuil, HalpPaBIEHHBIX
Ha ObICTpOe pa3BuUTHE Hallel PecyOinku, oco0oe BHUMaHUE OOpallleHO Ha TaKUe
MEpONpUATHS KaK BHEJIPEHUE COBPEMEHHBIX arpOTEXHOJIOTHA B palMOHAIBEHOM
HCIIOJIb30BAaHUU 3E€MEJNIbHBIX PECYpCOB, pELIeHHs MpoOJeM COBPEMEHHBIMU
OMOJIOTUYECKUMHU TEXHOJIOTUSIMHU, BHEPEHUIO OPIraHUYECKOTO 3€MJIIEEIIHS.

Ha cerognsmHuii  neHb aKTyaJlbHOM 3aJa4eil  SIBISIETCA, CO3/IaHUE
PEKYIbTUBALMOHHBIX MEPONPUATUNA JUIsl 3arpSA3HEHHBIX B Pa3IUYHOW CTENEHU
HepThiO M  HEPTENpOAyKTaMHU TIOYB, COOTBETCTBYIOIIMX KIMMATHYECKUM
YCIOBUSIM ~ TEPPUTOPUU. AKTyaJbHBIMH NpoOJieMaMu  SIBISIOTCS  H3Y4YEHHE
COCTOSIHHSI 3arpsi3HEHMS 110 HCTOYHMKAM, I PEKYJbTHBALMU 3arpsA3HEHHBIX
He(ThI0O U HEPTENPOAYKTAaMU MOYB B YCIOBMSIX IYCTHIHHOM 30HBI, UX OTJIHYUE,
onpeseneHue (PU3NKO-XUMHUYECKUX, AarpOXMMHUYECKUX, MHKPOOMOJOTHYECKHUX,
OMOJIOTMYECKUX CBOMCTB TMOYB, pasleleHue (PakTopoB, aJrOPUTMOB, 3TaIoOB
PEKyJIbTUBALIMK, BHIOOP MEPOINPHUSATHII C y4eTOM CBOICTB MOYB U XapakTepa
3arpsiI3HEHUS], pas/iejieHHe Ha IMEPUOJbl MPOILECCHl PEeKYJIbTUBALMHU, pa3padoTKa
MEePBUYHBIX MOKa3areiaeil ©u Ko’((UIMEHTOB BOCCTAHOBJICHHS IMOYBEHHOTO
IJIOOPOAMS, AHAJIU3 COBPEMEHHOI'O COCTOSIHMS 3arpsA3HEHHBIX IOYB, CO3JaHUE
KapTOrpaMM MPOTHO3UPOBAHUSI OYIYIIEr0 COCTOSHUSL 3arpsi3HEHHs] TOYB,
Ha3HAUYE€HHUE MEPOIPUSITUN PALMOHAIBHOIO MCHOJIb30BAHUS 3€MENbHBIX PECYpCOB
Ha OCHOBE MOJYYEHHBIX JAHHBIX.

JlaHHOE IHCCEPTAIMOHHOE UCCIIEIOBAHNE B ONPENEIICHHOW CTENEHH CITYKUAT
BBITIOJTHEHUIO 337ad, NpeaycMOTpeHHbIXx B VYkasze I[Ipesupenta PecnyOnuku
V36ekucran YK-2460 ot 29 gexabpsa 2015 roma «O Mepax mo ganpHeHIieMmy
pedhOpMHUPOBAHHIO U PA3BUTHIO CEILCKOTO X03siicTBa 3a mepuoa 2016-2020 rr.»,

L http://www.fao.org/soils-portal/soil-degradation
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nocranoBienue I[Ipesuaenta I111-4947 ot 7 ¢espans 2017 roga «O crpaTteruun
JNENUCTBUI MO AanbHeleMy pa3putuio PecyOonuku Y30ekuctan» u Ykasa ot 31
Mas 2017 roga 3a NeVII-5065 «O mepax mo yCHUJIEHUIO KOHTPOJS 3a OXpaHOU U
palMOHAJIBHBIM HCTOJIb30BAHUEM 3€MEIIb, COBEPIICHCTBOBAHUIO T€OIE3UNYECKON U
KapTorpaduyueckoi NesITeIbHOCTH, YIOPSAJOYECHUIO BEICHUS TOCYAapCTBEHHBIX
KaJacTpOB» a TaKK€ B JPYTHUX HOPMATUBHO-TIPABOBBIX JOKYMEHTAaX, IPUHATHIX B
JTaHHOU cepe.

CooTBeTcTBHE UCCIIEOBAHUSA NPUOPUTETHBIM HANPABJIEHUAM Pa3BUTHUA
HAYKH M TexHojgoruili PecnmyOimkm Y30ekucran. JlaHHoe wcciienoBaHue
BBIIIOJIHEHO B COOTBETCTBUM INPUOPHUTETHOIO HAMNPABICHHS Pa3BUTHS HAyKU U
TexHoJoTHI pecyOmnku V. «CelnbcKoe X035 HUCTBO, OMOTEXHOJIOTHS, YKOJIOTHS 1
OXpaHa OKpY»Karoleh cpeibi».

O030p 3apyO0e:KHBIX HAYUYHBIX HCCJIEJI0OBAHMU IO TeMe )mccepTaupm3.
HayuHnble uccienoBanus, HapaBJIeHHbIC HA U3yUYEHUE 3arpsi3HEHUsSI TOYB HEPTHIO
U He(TeNPOIyKTaMH, U3MEHEHUN UX QUBHUECKUX, XUMUYECKUX, arPOXUMUYECKHUX,
OMOJIOTMUECKUX, MHKPOOMOJOTMYECKMX  CBOMCTB, CO3/JaHUS  TEXHOJIOTUH
PEKYyJbTHUBALIUM HAa OCHOBE PA3JIMYHBIX METOJIOB OYHMCTKH, IO BOCCTAHOBJICHUIO
IJIOOPOAMS. TIOYB OCYLIECTBIISIIOTCS B BEIYIIMX HAYYHBIX LIEHTPaX M BBICIIMX
00pa3oBaTeNIbHBIX YUPESKIACHUAX MuUpa, B ToM uncie Universidade Federal do Rio
de Janeiro (Bpasunust), Academia de Ingenieria en Agrotecnologia, Universidad
Politécnica del Golfo de México (Mekcuka), The Hebrew University of Jerusalem
(M3pawmn), Uuctutyt buonornn Axamemun Hayk Poccuum (Poccus), Devi Ahilya
University, Indore (Mumus), University of Helsinki, (®unmangus), University of
Port Harcourt (Hurepusi), a Takxe B HarmonansHoM yHUBepcuTeTe Y30€KUCTaHa
(V30ekucran).

B pesynbrare wucciaenoBaHHil, TPOBEACHHBIX B MHpPE MO HU3YUYEHUIO
3arpsi3HEHUS] TTOYB HEPTHIO U HEPTENPOAYKTaMH, CO3JAHUIO COOTBETCTBYIOIIUX
TEXHOJIOTUI PEKYJIbTUBAIIMM HA OCHOBE OMOJIOTMYECKUX METOOB TOJYUEHBI PsiJT
Hay4YHBIX pe3yJIbTaTOB, B TOM YHUCIIE: OMPENIENICHO, UTO B PE3yJbTaTe aKTUBU3ALUU
OMOCTUMYJISIIIUM M HWCIIOJIB30BAHUM KOHCOpPIIMyMa OakTepuil Ha 3arps3HEHHBIX
HedpThi0o mouyBax pH-cpega TmMOYB, OpraHUYEcKHil yriepoj, KOJIMYECTBO
NUTATENIBHBIX AJIEMEHTOB a30Ta M (¢ocdopa MpUILUIM B YMEPEHHOE COCTOSHHUE
(Universidade Federal do Rio de Janeiro, bpaswms);, mokazaHa poiib
MUKpPOOPTraHU3MOB M3 PACTUTENbHON pU30cephl B AECTPYKIMU HEPTH B MOYBAX,
OUMIIEHUE TIOYB M YyJiyduieHue ux cBoilcTB (Academia de Ingenieria en
Agrotecnologia, Universidad Politécnica, Mekcuka); yCTaHOBJICHAa BBICOKAs
CTENEHb OYHMIIEHUS TIOYB IMpU MPUMEHEHHHM T[penapara, COCTOSILEro W3
CBOCOOPA3HOIr0 JUMNHUIAa W HAHOJMIIOCOM TpH Bbicokoi Temmeparype (50°C) wu
saconmenns (NaCl g0 32%) (The Hebrew University of Jerusalem,
N3pani);000CHOBaHOHA 3arpsi3HEHHBIX HEPTHIO MOYBAX JOCTUTHYTO CHIKEHHE
KOHIICHTpAaIMu HePTH W YIYUIICHHE KaTHOHHOTO OOMEHa, a TakKe TUIOJOPOIHS

%0630p 3apyOeKHBIX —HAydHBIX — MCCICIOBAHMII BBIIONHEGH HA OCHOBe  caiiToB:  https:/www.ufrj.br,
http://www.upgm.mx/inicio, http://www.new.huji.ac.il, www:.http://ib.anrb.ru/inbio_r.htm, http://www.dauniv.ac.in,
http://www.uniport.edu.ngu apyrux HCTOYHUKOB.
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MOYB MPHU UCTHOJIb30BaHUM oprannyeckux yaoopenuii (University of Port Harcourt,
Hurepus).

B Mupe, 1o u3yuyeHuro 3arps3HeHus MOYB HEPTHIO U HePTENMPOAYKTAMU U UX
peKyIbTUBALMMA, TIO  PSAY  NPUOPUTETHBIX  HANpPaBICHUW  MPOBOJISATCA
UCCJICIOBAHUS, B TOM 4YHCJIE: W3MEHEHMsS TMOYBEHHBIX CBOWMCTB, YyBEJIUYEHUE
KOJIMYECTBa OPTraHMYECKOro YIJepoja, YIY4YIICHHIO Mpolecca TyMU(UKaluy,
pa3pabOTKe TEXHOJIOTMM pEeKyJIbTUBALIMM [0 THIAM T[O0YB, MOAU(PUKAINU
MpOLEeCCOB OnopeMenuanuu 1 GuUTOpeMeNalii, BOCCTAHOBIECHUIO IJIOJOPOIUS
MIOYB.

CreneHp M3y4eHHOCTH MpPOOaeMbl. XOTA HMCCIECIOBAaHUS IO 3arps3HEHUIO
NoYB HEPThI0O U HEPTENPOIYyKTaMH, H3MEHEHHUIO CBOWCTB, a TaKkxke IO
PEKyIbTUBALMMA HAa OCHOBE OMOJOTMYECKUX METOJOB MAJOYMCICHHBI B HAyYHBIX
paboTax y4yeHbIX Hamed pecrnyOJIMKH, WCCIEJOBAaHUS, OCHOBAHHBIE Ha
MEXaHUYECKOM METOJI€, HAMPABICHHOIO Ha OYMIICHHH TOYB PA3JIUTHIX HEPTHIO
Benyrcss M.H.MycaeBpim u A.A.XypaitbepraHoBoif, pabOThl Ha OCHOBE
MUKpPOOMOJIOTUYECKUX METOJIOB B TOYBAaX 3arpsA3HEHHBIX HEPTHIO BEAYTCA
M.I'.CarnueBoii. B HEKOTOpBIX CTpaHax MHpa MPOBOIWIMCH HCCIEIOBAHUS IIO
3arpsi3HEHUIO TI0OYB HEe(PThIO W HEPTEHNPOAYKTAaMU U HMX PEKYJIbTUBAIIUU
A.A.Oxonenosoii, P.P.CyneiimanoBeiv, A.W.Bnamumuposoii, H.A.Kupeeoii,
A.B.KaproesiM, B.O.Okonokhua, B.lkhajiaghe u Obutn mosy4eHbl JOCTaTOYHBIC
pE3yNbTATHI.

Ho, mexaHum3m 3arps3HeHUs TI0YB He(PThIO M HEPTEHPOIYyKTaMH, WX
3aKOHOMEPHOCTH, a TaK)Xe MPOLECCHI, MPOUCXOASIINE NPU U3MEHEHHH CBOMCTB
MIOYB, /10 KOHIIA HE PAaCKPbITHL. J[0 HACTOSIIEro BpeMEHU HE MPOBOAMINCH HAYYHO-
HCCJIEI0BATENbCKUE padoThl MO pa3paboTKe Hay4YHO-OCHOBAHHOM TEXHOJOTUU
OMOJIOTUYECKONM PEKYJIbTUBAIIMU JJIS TOYB MYCTBIHHOM 30HBI W TIOKa3aTesei
BOCCTaHOBJIEHUS TIOUBEHHOTI'O IIJI0IOPOJUSL.

CBsi3b TeMbl JUCCEPTANNHU C MUIAHOM HAYYHO-HCCJIEA0BATEIbCKUX PadoT
BBICILIEI0 Y4e0HOI0 3aBe/lecHUsI I/1l¢ BBINOJHEHA IUCCEePTALMA.

JluccepTaliMOHHOE HCCIIEIOBAaHUE BBIMIOJHEHO B paMKaxX IUJIaHa Hay4YHO-
UCCJIEIOBATENbCKUX PA0OT TMPUKIATHBIX H  (DyHIAMEHTaJbHBIX TPOEKTOB
HanmonansHoro  yHuBepcutera  Y30ekuctana mo  Temam: OT-®4-055
«3aKOHOMEPHOCTH 30HAJIBHOCTH TMOYB Y30€KHCTaHa, aHTPOMOJUTOICHE3UC
OpOIIIaeMBIX ITOYB, MEXaHWU3M OOpa30BaHMsI CTPYKTYPhl B HHX W TCHACHIIMH
sarpsizHeHusi»  (2007-2011 rr.), A-7-005 «CoctosiHue 3arpsi3HEHHsS I0YB
MyCTBIHHOM 30HBI HEPTHIO U HEPTENPOAYKTaMU M pa3paboTKa TEXHOIOTUI
pPEKyIbTUBALIMM HA OCHOBE Onosioruueckoit ounctkm» (2009-2011 rr.).

Heabio wuccieqoBaHuil  SBISETCS ONPEJCICHUE Pa3HUIIbI 3arpsi3HEHUS
HeThIO M HePTEMPOAYKTaAMH IO HMCTOYHHWKAM ITOYB IYCTHIHHOW 30HBI IOYKHBIX
perMoHOB  Y30eKWcTaHa, CO3JaHWE  PEKyJbTHUBAIIMHM, OCHOBaHHBIE  Ha
OMOJIOTMYECKUX METOJaX OUYNCTKH.

3agaum uccjie10BaHUA:

OTIpe/IeNIEHUE COCTOSIHUS 3arps3HEHHs] OYB He(PThIO M HEPTENPOAYKTaMU U
pas3uYMs B HUX 110 UCTOYHUKAM 3arpsi3HEHUS;
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UCCIIEIOBAaHUE BIUSHUS HEPTH U HEPTENpOAYKTOB Ha (u3Mveckue,
XUMHYECKUE, arPOXUMUIECKIE, MUKPOOHOIOTHYECKHE U OMOJIOTMYECKIE CBOMCTBA
TI0YB;

CO3/IaHMEe WHAWBUAYAIBHBIX (DAKTOPOB, aJTOPUTMOB, ITANOB U TEXHOJOTHU
PEKYJIbTUBALIMA C YYETOM I[MOYBCHHO-KIMMATHUECKUX YCIIOBUH, CBOWCTB H
XapaKTePUCTHUKH 3aTrPs3HECHUS, pa3IeTUTh Ha TIEPHOBI TIPOIEcca PEeKyIbTHBAIINH,

Olpe/eNieHNe TOKa3aTelled BOCCTAHOBJICHHS IUIOJOPOAMS 3arpsS3HEHHBIX
1o4YB HE(YTHIO U HEPTETPOAYKTAMHU;

CO3/IaHHE KapTOCXEMbI COBPEMEHHOTO COCTOSIHHSI, a TAKKe MPOTHO3UPOBAHHE
OyAyIIEro COCTOSIHUS 3arpsi3HEHUSI TOYB HEPTHIO U HEPTEIPOAYKTAMHU;

HIKOHOMHUYECKAs OI[CHKA OMOJOTHYECKON PEKYIbTUBALIMU 3arpsI3HEHHBIX MTOYB
MyCTBIHHOM 30HBI HEPTHIO U HEPTETIPOTYKTAMH.

OO0bexTOM HCCIeI0BaHUI SBISIETCS - cepo-Oypble, OpOLIaeMbI€ JIyTOBO-
aJTIOBUAJIbHBIE, OpOILAEMble TAKUPHO-JIYTOBbIE TMOYBBI PACHPOCTPAHEHHBIE B
nycThiHHON 30He KamkamappuHCKoil o0nacTu, a TakKe, TaKbIpHbIE, MyCTHIHHO-
IecYaHble U  OpollaeMble  cepo-Oypble  IMOYBBI  IYCTBIHHOM  30HBI
CypxaHIapbUHCKOM 00J1aCTH.

IIpenmeTroM mccae0BAHMA SIBISIOTCS 3arpsi3HEHHBIE TOYBBI HEPTHIO U
He(TENpOAYKTaMU, HMX BO3JACHCTBUS Ha XapaKTep 3arpsA3HEHUs, H3MEHEHUE
arpOXUMHUYECKHX,  (PU3MYECKHX,  MHUKPOOHOJIIOTMYECKUX,  OHOIOIMYECKHUX,
XUMHYECKUX CBOMCTB II0YB, pa3pabOTKa METOJOB OHOJOTHYECKOW OYHCTKH,
PEKyJIbTUBAIIMOHHBIE MEPOTIPUATHS, & TAK)KE HA COCTOSIHHE TIJI0JJOPOIUS TTOYB.

Metoabl uccieqoBanuil. B TONEBBIX M 1a0OpAaTOPHBIX HCCIEIOBAHUSIX
UCTIONb30BaHbl  COBPEMEHHBIE METOJbl MPUMEHSEMblE B  TOYBOBEICHUU:
OIPE/ICIICHUE TSDKEJIBIX METAJUIOB B TIOYBE MeToaoM Agquaregia, MHKpO3JIEMEHTBI
aTOM-aJICOOIMMOHHON  crliekTpockomuet (AAS), KOJIWYECTBO OPraHUYECKOTO
yriepoja u rymyca- Spektropotometric UV-VIS metonoMm, konudecTBo HehTH |
HedrenpoxykroB 1o ykazaremo PJ[.118.3897485.13-92, pekynbTHBallMOHHBIC
MEpOTIPUATHS - MO MeXrocyaapctBeHHbiM cranaaptam (TOCT 17.5.3.04-83),
pazfiesieHue peruoHoB Mo guctaHuuu 1o X.A.JKyBenuKsH, MaTeMaTHuecKas
obpabotke mo b.A.JlocmexoBy B mporpamme «Statgraphics CenturionXVIly,
kaptupoBanue o nporpamme ArcGIS u SAS mnaner.

HayuyHasi HOBU3HA MCCJIeIOBAHUS 3aKJII0UAETCS B CIIETYIOIIEM:

BIIEPBBIC PACKPBITHI PA3INYMs HECKOJIBKUX THUIIOB MTOYB PACIIPOCTPAHEHHBIX B
MYCTHIHHOW 30HE MO OTJAJICHHOCTH HWCTOYHUKOB M 3arps3HEHUs HEPThIO U
He(PTENPOAYKTaMU MTOYBEHHBIX TEHETUUECKUX TOPU30HTOB MPOQUIIN TIOYB;

OTPEIENICHO HM3MEHEHHE KOJIMYECTBA OPTaHMYECKOTO W aHTPOMOTEHHOTO
yriaepoaa B 3arps3HEHHBIX HEPThIO M HEPTENPOIYyKTAMH TMOYBAX IMyCTHIHHON
30HBI;

pa3zpaboTaHa TEXHOJIOTHSI PEKYJbTHUBALlMM Ha OCHOBE OWOJIOTHYECKOM
OUYUCTKH C MCTOJb30BAaHUEM IITAMMOB OakTepuii-nectpykropoB Hegptn MFD-100
Pseudomonas stutzeri, MFD-200 Pseudomonas caryophyllis, MFD-5000 Bacillus
subtilis mist MOYB MyCTHIHHOW 30HBI, 3arPSI3HEHHBIX HEPTHIO U HEPTETIPOYKTAMHU,
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CO371aHbl WHIWBUIyAIbHBIC (DaKTOPBI, AJTOPUTMBI, ATalbl PEKYJIbTUBAITUU
3arpsi3HEHHBIX HEePThIO W HePTeNpoAYKTaMu IMOYB, a TakkKe MPOIECcC
PEKYJIbTUBALIMN PA3/ICIICH HA MIEPUOIBI;

pa3paboTaHbl ToKazaTtenu U KO3(P(GUIMEHTHl BOCCTAHOBJICHUS ILIOAOPOIUS
MIOYB, 3arps3HEHHBIX HEPTHIO U HEPTENPOAYKTAMU TIOCIIE PEKYJIbTUBAIUY.

IIpakTrueckue pe3yabTaThbl UCCICIOBAHUN 3aKIIFOYAIOTCS B CIEAYIOIIEM:

pa3paboTaHa TEXHOJOTHUSl PEKYJIbTHUBALIMM 1O TUIAM IOYB, OCHOBaHHAas Ha
OHMOJIOTHYECKOM METO/IE (MUKPOOHOIOTHYECKOM U (PUTOPEMUTUAITMOHHOM);

BBISIBIICHO YJIy4IIICHWE CBOMCTB TIOYBHI (arpoxuMuueckue, Qusnyeckue,
Ouonoruueckne, MUKPOOHOIOTMYECKHE) W BOCCTAHOBIEHHE TUIOJAOPOIHUS IOCIHE
PEKyJIbTUBAIIUN;

MPOTHO3UPOBAHO B  TEPCHEKTHUBE BO3MOXHOCTH  3arps3HEHUE IOYB
Kamkanapeunckoit 1 CypxaHAapbHHCKUX 00s1acTeld HEPThIO U HEPTENPOIYKTaMHU
Y CO3/IaHO UX KapTOCXEMBI,

onpenenéH SKOHOMUYECKUNM yIIepO CEeNbCKOMY XO3SIMCTBY OT 3arps3HEHUs
nmouB HePThi0O U HEPTEMPOIyKTaMU, a TakKe 3KOHOMUYEecKas 3(H(PEKTUBHOCTH
MPUMEHEHUsI TEXHOJOTUH PEKYyJIbTUBAIIMKM, OCHOBAHHBIX HAa OMOJOTHYECKHUX
METOJIaX OYUCTKHU.

JlocToBepHOCTH MOJIyYeHHBIX pe3yJbTATOB HCCJIe0BAHMS.
JIoCTOBEPHOCTH pe3yIbTATOB UCCIIEI0BAHNUNM 0OOCHOBBIBAETCS TEM, YTO HEKOTOPHIE
7a00OpaTOpHBIE OMNBITHI MPOBOAWINCHL B yHUBepcuterax EBpombsl (Yexus,
CrnoBakus), peKyJIbTUBAIIMOHHBIE MEPOMPUATHUS pa3pabOTaHbl Ha OCHOBE
MexrocynapcTBeHHbIX ctanaapToB (I'OCT: 17.5.3.04-83), nuHHOBAIIMOHHBIC UCH,
TEXHOJOTUU M TIPOCKTHI BHECEHbI B KATAJIOr PECMyOJMKAHCKUX SPMAPOK
nposeaeHHbIx B 2014, 2016, 2017 romax w caaHbl Mg MAaTEHTHUPOBAHUS KakK
OTKphITHE TI0A Ha3BaHueM «Cnoco0 peKyJIbTUBAIIMU TM0YB, 3arps3HEHHBIX
Hedteron (Ne IAP 20170150), myOGnukanueil OCHOBHBIX HAay4YHBIX PE3yJbTATOB
JOKTOPCKOM  JUCCEPTALMM B  JKYPHAJIIAX  PEKOMEHIOBaHHBIX  BrIiciei
aTTECTAlMOHHON KOMUCCHEM.

Hay4Hasi ¥ npakTHYecKasi 3HAYUMOCTh Pe3yJIbTATOB HCCJIEI0BAHMS.

HaydHnoe 3HaueHue pe3ylbTaTOB MCCICAOBAHHMM 3aKIIOYAETCs B pa3paboTKe
OTIIETTLHOTO TOAXOAAa PEKYJbTUBAIMOHHBIX TEXHOJOTUNH IS CEpO-OypHIX,
TaKbIPHBIX, IMYCTBIHHO TI€CYAHBIX, OPOIIAEMBIX TaKbIPHO-IYTOBbIX, JYTrOBO-
AJUTIOBUAJIBHBIX, CEpPO-OyphIX IMOYB PaCHpPOCTPAaHEHHBIX B MYCTHIHHOM 30HE,
YAYUYIIEHUHM W BOCCTAHOBJICHUM IIJIOJIOPOAMS M CBOWCTB IOYB OTHOCHUTEIHHO
pErHOHAIBHBIX OCOOEHHOCTEN B YCIOBUSX MYCTHIHHBIX 30H.

[IpakTHyeckoe 3HaUYCHUE PE3YJIHTATOB HCCIACAOBAHUM 3aKJIFOYACTCS B TOM,
YTO paszpaboTaHHAs PEKYJIbTUBAIIMOHHAS TEXHOJOTHS CIY)XUT JJIsi OYHUIICHUS
3arpsA3HEHHBIX HEPTHIO U HE(PTENPOIYKTaMH MMOYB MYCTBIHHBIX 30H PECITyOIUKH,
MpUMEHEHUs (UTOPEMENUANMOHHBIX MEPONPUATHI B COOTBETCTBUH C THUIIAMU
MOYB, A TaKXKE BOCCTAHOBJEHHUS  IUIOJOPOAUS IOYB, PAlUOHAIBLHOIO
HCIIOJIb30BaHUS 3€MENIbHBIX PECYPCOB.

BHeapenue pe3yiabTaToB nccjaenoBaHus. Ha 0CHOBE MOYyYEHHBIX HAYYHBIX
JAHHBIX MO TEXHOJOTMU PEKYJIbTHUBAIlMM HAa OCHOBE OHOJIOTUYECKUX METOJIOB
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OYUCTKHU 3arpsi3HEHHBIX HEe(PThIO M HEPTEHPOAYKTaMU TOYB IyCTHIHHOW 30HBI
I0’)KHBIX PETMOHOB ¥Y30€KHuCTaHa:

BHEJIPEHBI MPU BOCCTAHOBJICHWM, TMOBBIIMICHHUH W COXPAHEHUH ILI0JO0POIUS
JIErpaupOBaHHBIX MMOYB, PAIIMIOHATILHOM HCIIOJb30BAHUU 3€MEJIBbHBIX PECYpCOB U
ux 3amure (CropaBka ['ocynapcCTBEHHOTO KOMHTETa MO 3€MEIbHBIM pecypcam,
reojie3un, kaprorpaduu u rocyaapcrBeHHoro kagacrpa 3a Ne02-05-4172 ot 4 mas
2017 ronma). Pe3ynbTaThl Hay4HBIX HCCIEAOBAHWN TO3BOJIUIU  OYUCTUTh
MIOYBEHHBIN MOKPOB OT HEPTETPOTYKTOB U BOCCTAHOBUTH TIOAOPOIUE MTOUBBI;

BHEJIPEHO NPHU BOCCTAHOBJICHHH, YIYYIIEHUU CBOWCTB MOYB C HAPYLIEHHBIM
COCTaBOM U pa3pabOTKE COOTBETCTBYIOIIUX MEPONpUsITHi ['0CynapCcTBEHHOTO
KOMHUTETa 3KOJIOTUU M 3alUThI OKpyxatomei cpeasl (Cnpaska ['ocy1apcTBEHHOTO
KOMHUTETa ODKOJIOTMM W 3allWThl OKpykaromed cpeasl 3a Ne03/2-2831 or 14
aBrycta 2017 ropa). Pe3ynbTarhl Hay4dHBIX HCCIEIOBAHUU Jadul BO3MOXHOCTh
yIy4lIUTh XUMHUYECKHE, (U3NuecKkue, OHOJOTUYECKUE CBOICTBA TIOYB U
O370POBJICHUS] XUMUYECKH 3arpsI3HEHHBIX [10YB;

MOJy4YE€HHBIE JaHHBIE MO MPUMEHEHUIO pacTeHUu ¢ puTropeMeaualiMOHHbIMU
CBOMCTBAMU TMPU PEKYJIbTUBALUMU 3arpsi3HEHHBIX HEPTHIO M HeDTEenpoayKTamu
no4yB OBbUIM HCIOJIb30BaHbl B HaydyHOM mpoekre P-6-05 «DuroueHetnueckue u
HOMYJISALHOHHO-3KOJIOTHYECKHE 3aKOHOMEPHOCTH PacTUTENBHOrO Mokposa FOro-
3amagHoro Tsup-Ilans» (HYVY3, 2012-2016 r.r.) ans ¢uTOIEHETHYECKON U
HKOJIOTUYECKON XapakTtepucTuku pacteHuil (CrnpaBka ArentctBa no Hayke u
Texnonoruu Ne ®TA-02-11/477 ot 14 aBrycra 2017 roga). [Ipumenenne HaydHbIX
PE3YNbTATOB MOCTYKUJIHU JJIS YIIYUIIEHHS] CBOMCTB MOYBBI.

AnpobGanusi pe3yJbTAaTOB HCCIAEA0BATEJIbCKON PpadoTbl. Pe3ynbraTh
JTAHHOTO UCCJEeI0BaHUs ObUIM OOCYXKJEHbI, B TOM 4YHCIie, HA 3 MEXIyHapOJIHBIX U
12 pecnyOIMKaHCKUX HAYYHO-TIPAKTUYECKUX KOH(DEPECHIIMSIX.

Ony0JMKOBAaHHOCTH Pe3yJbTATOB HcciaenoBanus. [lo teme nuccepranumn
oImyOJIMKOBaHbl Bcero 37 Hay4dHbIX paboT. M3 Hux 1 monorpadwus, 11 HaydHBIX
crareid, B TOM uucie 9 B pecrnyOJUKaHCKUX M 2 B 3apyOeXHBIX KypHasax,
pPEKOMEHJIOBAaHHBIX ~ Bpicmieid  aTTecTalimoHHOW  kKomuccuedt — PecmyOmuku
VY30ekucrtan s MyOJUKallMd OCHOBHBIX HAay4HBIX pE3YyJbTaTOB JOKTOPCKHX
JIACCEPTALIHM.

Crpykrypa M 00béM auccepranmu. CTpykTypa JuCCEpTALMM COCTOUT U3
BBEJICHUSI, IISITU TJ1aB, 3aKJII0YEHHUS, CIIMCKA UCIOJIb30BaHHOU auTeparypbl. O0beM
nuccepranuu coctapisieT 200 cTtpaHwuil.

OCHOBHOE COJEPXAHUE JUCCEPTALIUUA

Bo BBegeHmm O0OOCHOBBIBA€TCS aAKTYaJbHOCTh UM  BOCTPEOOBAHHOCTH
IIPOBEJCHHOIO0 HMCCJIEAOBAaHUs, LEAb U 3aa4yd UCCIEAOBAHUSA, XAPAKTEPU3YIOTCS
OOBEKT U TMpPEAMET, IOKa3aHO COOTBETCTBHE HCCIIEIOBAHUSA TPUOPUTETHBIM
HAIpPaBJICHUSM Pa3BUTHUS HAYKH U TEXHOJOTUH PECIyOIMKH, U3TIaraloTcs HayyHas
HOBH3HA U NPAKTUYECKHUE PE3YyJIbTAThl MCCIEIOBAHMS, PACKPBIBAIOTCS HAy4dHas U
IIPAKTUYECKass 3HAYMMOCTBH IOJIYYEHHBIX PE3YJbTAaTOB, BHEIPECHHUE B IPAKTUKY

32



pe3yNbTaTOB HCCIEA0BAaHNUs, CBEACHUS 110 OMMyOJIUKOBAaHHBIM paboTaM U CTPYKTYpe
U CCEPTALIUH.

B mepsol rmaBe gucceprauuu  «3arpsi3HeHHe T1OYB HePTbIO W
HeTenpoayKTaMH, U3MEHEHHE HMX CBOWCTB W PeKYJbTHBAIHUS» MOAPOOHO
OCBEILIEHbl U IMPOaHAIU3UPOBAHBI PE3YyJIbTAThl HCCIECIOBAHUI OTEUYECTBEHHOW WU
3apyOeXHONW Hay4dHOM JUTeparTyphl. Takke, MCXOJsd W3 IIeled HCCIeIOBaHUM,
IPUBEIICHBl AHANM3bl MPOBEICHHUS PEKYJIbTUBALMOHHOW TEXHOJOTHH HAa OCHOBE
XUMHUYECKOTO COCTaBa He(PTH, COCTOSIHMSI 3arpsi3HEHUS T1OYB He(PThIO U
He(TENPOAYKTaMU, BIUSHUS WX HA OMOJIOTHUECKHUX, (QUBMUYECKUX, XUMUYECKUX,
MEXaHWYECKUX CBOMCTBa mouB. Ha mocnemgHeil crpaHuiie 0030pa HayIHOU
JUTEepaTyphl CAENAHBbl 3aKIIOUYEHUS O HEOOXOAWMOCTH CO3MaHHSI TEXHOJOTHU
PEKYJIbTUBALMU 3arPSI3HEHHBIX HE(PTHIO U HEPTENPOAYKTAMHU PA3JIMYHBIX TIOYB Ha
OCHOBE MHUKPOOPTaHU3MOB-IECTPYKTOPOB HEPTU M PACTEHUHl CO CBOMCTBAMU
¢uTopeMenralud  COOTBETCTBYIOIIMX IOYBEHHO-KIMMATUYECKUM  YCIIOBUSIM
IIyCTBIHHOM 30HBI.

Bo Btopoit rnaBe gucceprauuu «lIpupoaHbie ycJqoBUSL 00BEKTa
HCCJICIOBAHMI M HUCIOJIb30BAHHBIC METOAbI» IIPUBEICHBI JTAHHBIE O ITOYBEHHO-
KJIIMMAaTHYECKUX YCIOBUAX, PACTUTEIBHOCTH HCCICHOBAaHHOW TEPPUTOPHUH, POJIU
MECTOPOXKICHUM He(pTH M AESITEIbHOCTH HEPTEra3oBOM IMPOMBIIUIEHHOCTH B
3arpsi3HEHUM IIOYBEHHOTO IIOKPOBAa, O IIOYBAX MCCIEIYEMOW TEPPUTOPUHA U
METOJIaX MCCJICIOBAHUI.

Knmumar  Kamkagapeu — popmupyercs B pesynbTaTe  B3aUMOCBSI3U
KJIINMaTUYECKUX TMPOLECCOB IyCTBIHM PACIOJIOKEHHOW Ha 3amaje W TOPHOU
obimactu Ha BocTOKe. ['omoBas Hopma ocaakoB B 2010-2015 romax Ha
uccienyemMon tepputopuu coctarisuia 57,5-104,2 MM, aOCOMIOTHBIA MaKCUMyM
TEMIIEPATYphl BO3/lyXa B HIOJNE Mecsue Obul paBeH +45.4-46,8°C, aGcomoTHbII
MHHUMYM TEMIEpaTyphl BO3jayxa B sHBape Obul paBeH -12,7-16,3°C. Cpenuss
CKOpocThb BeTpa okouio 1,3-1,5 m/c.

CypxaHaapbuHCKas 00J1aCTh COJHEUYHBIM PEroOH CO CBOMCTBEHHOW CyXOMY
cyOTponu4eckoMy KiIuMary pecrnyOsuku. Ero kimmmaTy CBONMCTBEHHBI Teruias
3UMa, 3HOMHOE, CyX0€ M IPOJOJDKUTEIBHOE JIETO, U MPHUHOCAIIUMNA OYEHb MHOIO
nbUA aranckuil BeTep, Tyl co ckopocThio 2,9-3,1 M/c. KonnyecTBo ocaakos
B 2010-2015 romax cocraBmsmo 110-149,3 MM, aOCONIOTHBIA MaKCUMyM
TEMITEpaTypsl BO3IyXa B HIOje coCTaBisil +44,4-44,6°C, aGCOMOTHBI MHHUMYM
TeMITEpaTypsl BO3yXa B sHBape cocTaysti -5,3-16,8°C.

Jlist mpoBeneHusi Mcciae0oBaHUM ObUIM BBIOpaHbI 6 OMOPHBIX (KIHOYEBBIX)
TOYEK BOKPYT HCTOYHHUKOB 3arpsi3HEHUS B 5 aIMUHUCTPATUBHBIX pailoHaxX OOraThix
HedThI0 1 HedTerazoM obacTsax Y30ekucrana Kamkagapsu u Cypxanaapb:

boitn  BhIOpaHbl cienyrolmuMe TOYBBI: [-Touka - cepo-Oypble IOYBHI
pacnpocTpaHeHHbIE  BOKpPYr  HedTsSHBIX  MecTopoxaenuit  Kykmymanok
Mupuiikapckoro paiiona (KK); II-touka - JIyroBo-ajullOBHAJIbHBIE TOYBBI
pacnpocTpaHeHHbIe BOKpYr He(dTaHbIX MecTopoxkaeHuit CeBepHblii OxHazap
Humanckoro paiiona (KIHIO); III-rouka -  TakbIpHO-JIYyTOBBIE  ITOYBBI
pacnpoctpaneHHsle Bokpyr Y/II «MyOGopakuedtraz» Mybapekckoro paiioHa
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(KM); IV-touka - cepo-Oyphie MOUYBBI PACIPOCTPAHEHHBIE BOKPYT HE(TAHBIX
MectopoxaeHuit Yukbi3bll Tepmesckoro paiiona (KVY); V-touka - opouiaembie
TaKbIPHBIC TOYBbI PACIPOCTPAHEHHBIE BOKPYr HEPTSIHBIX MECTOPOKIACHUIMA
Kakaiimu [Ixapkypranckoro paiiona (KKm); VI-Touka - mycThIHHO-IeCUaHHBIE
MOYBBl  PACIPOCTPAHEHHBIE BOKPYT HE(MTAHBIX MECTOPOXKACHUN  XOBIaK
Jxapkypranckoro paiiona (KX).

B Tperbeil 1naBe «3arpsi3HeHHe IOYB NYCTHIHHOW 30HbI HePTHIO M
HeQTenpoAYKTAMH W H3MEHEHHE MX CBOMCTB» H3JI0XKEHbl HCTOYHHUKHU
3arpsi3HEHUS T0YB He(PThIO M HEPTENPOAYKTaMU (PAKTOPBI, AKTUBU3UPYIOLIUE MX
NEeSTENIbHOCTh, ~ MOpP(HOJIOTUYECKNE  NPU3HAKH, U3MEHEHUE  (PU3UYECKHX,
arpOXUMHUYECKUX, XUMUYECKUX, OMOTOTHYECKIX CBOMCTB MO/ BIUSHHEM He(DTH U
He(TENPOAYKTOB, 3arpsI3HEHHUE MMOYB TSKEIBIMA METAJIAMH, BXOJSIIUMU B COCTaB
He(TH.

B uccnenoBaHusx OBLIO HM3YyYEHO COCTOSIHME 3arps3HEHUsS MOYBEHHOIO
IOKpOBAa IO OTJAJIEHHOCTH OT MCTOYHHUKA 3arpsi3HEHUS W M0 Npo(uiIlo MOYB B
pe3yibraTte JeATENbHOCTH MATH HEPTSIHBIX MECTOPOXKIEHUH U OJHOTO
HedTerazoporo npeanpusatus. [Ipu 3ToM OBUIO OTMEUYEHO 3arps3HEHUE JBYMs
BUJIaMH 3arpsi3HUTENEH [TOYB BOKPYT HEQTAHBIX MECTOPOXKACHUN U HEPTETa30BOTO
npennpusitus (1-pucynok). Ilo momydeHHBIM pe3ylbTaTaM ObUIO OTMEYEHO, YTO
CTENEHb 3arpsi3HEHUs MOYB M0 UCTOYHMKAM OTHOCHUTENIBHO (pOHa B cepo-OyphIxX
MO0YBaxX pacHpoOCTPaHEHHBIX BOKPYr He(PTAHbIX MecTopoxiaeHuid Kykmymanox
coctaBisuio 10,3 1/Kr; B JyroBO-aJUTIOBHAIBHBIX TOYBAX PACIPOCTPAHEHHBIX
BOKpYT HEPTSIHBIX MecTopokneHuit CeBepHblit OkHa3ap - 6,4; B TAKBIPHO-JTYTOBBIX
nouBax pacrnpoctpaHeHHbIX BOkpyr YIII «MybOopakuedtras» - 2,80; B cepo-
OypbIX NIOYBAX PACHPOCTPAHEHHBIX BOKPYT HEPTIHBIX MECTOPOXKACHUMN Y UKBI3bLI
- 11,2; B TakbIpHBIX [OYBAaX pPACHPOCTPAHEHHBIX BOKPYI  HEPTIHBIX
MectopoxkaeHuit  Kakaiiau-2,4; ©W B NYCTBIHHO  II€CUYAHBIX  IOYBaX
pacnpoCTpaHEHHBIX BOKPYT HEDTIHBIX MECTOPOXKICHUN XOBIaK - 82,7 T/KT.

[Tpu M3yueHuu MouYB PacHpOCTPAHEHHBIX BOKPYT MCTOYHHUKOB MO OydepHOit
3oHe (0,5-0,75 km), I-30n€ (0,75-1,5 km), [I-30n€ (2-8 kMm), [1I-30HE (4-15 KM), [V-
30He (8-20 kM), doHoBoM 30HE (20-50 KM), OBLIO OTMEUEHO, YTO Cepo-Oyphie U
OpollIaeMbI€ JTYTOBO-aJUTIOBHANIbHBIE MIOYBBI PACIPOCTPAHEHHBIE BOKPYT HEPTAHBIX
Mectopoxaennit Kykaymanok u CeBepHblii OkHazap 3arpsi3HeHbl TOAbKO B [ u 11
30HaX, TaKbIPHO-JIyTOBbIE  IIOYBBI  pacrpocTpaHeHHble  BOkpyr Y /II
«Myb6opaknedtraz» 3arpsizHeHsl Bo Il u III 30HaxX, TakbIpHBIE TMOYBBI
pacnpocTpaHeHHble BOKpPYT He(TAHbIX MecTopoxaeHuil Kaxaliau 3arps3HeHsbl
TOJIbKO B | 30HE, a MyCTBIHHO MECYaHbl€ TOYBHI PACIPOCTPAHEHHBIE BOKPYT
He(TAHbIX MecTopoxkaeHuid XoBaak 3arpsisHeHsl B I, 11, Il 30nax, Takxke ObLIO
YCTaHOBJIEHO, YTO B (-5 cM ciioe BceX M3YUYEHHBIX MOYB KOHIIEHTpauus HedTU U
He(TENpOaYKTOB OBLIO BHIIIE, 4eM B 5-20 cM crioe.

OOOCHOBaHHO, YTO OCHOBHBIM HCTOYHHMKOM 3arpsi3HEHUs MOYB HEPTHIO U
HEe(TENPOAYKTaMU B IYCTHIHHOW 30HE SBIAIOTCS HE(QTSAHBIE MECTOPOXKACHUS U
HedTerazoBast OTpacib (2-pUCyHOK).
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1-pucynok. CocTosiHue 3arpsAi3HeHHs MOYB NYCTHIHHOI 30HbI He(pThI0O U HepTenpoaykTamu (0-5 cm, 5-20 cMm. r/kr)



Mecsinbl MEREMAIBHOTO 32 TPA3HeHHS:

« : ‘ ! SHBaps, heBpaits, HoAOPB, AeKadpb
___,_----L----____ Ko3¢uirmeHTsI cBA3aHHbIE C CKOPOCTBEO BeTpa (M/c): MecsIEI cpeIHero 3ATPS3HHAS:
\/ o Do 2 m/cK1; 5 M/c-K1,2; 7w/e - K1.4; 10 We -K1,7; 12 M/e - K2; 6 6
¢” OaxTopbl TEMIIEPATYPHI H BEeTpa % Mapr. ceHTAGDb. OKTAOPD
\~~ P PP p_,/ 14 M/c -K2.3: 16 w/c - K2.6; 18 w/c - K2.8; 20 m/c - K3.

i Mecsinb! MAKCHMATBHOTO 3ATPSI3HEHHAS:
\ Anperns, Maii, HIOHb, HI0JIb, aBTYCT

ToTeps yaeTBHOTO

YIIeBOZOPOa C
TOBBIIIEHHEM
TeMIepaTypbl:

HcToqnik
He()TerasoBoit

Jl KepockHa TPOMBIIILTEHHOCTH ‘

0=25°C - 30 M3 10°€,
10=50°C - 70 /M 1075,
t0=75°C - 110 /™3 106

KM-10-0.8 KM-10-2 KM-10-6 | KM-10-10 KM-10-14 KM-10-18 KM-10-20 KM-10-22

14 A3eIHOTO TOILTHBA
t0=25°C - 20 /n3 106,
0=50°C - 47 /3 106,
t0=75°C - 74 /M3 106

(DaKTop TeXHHYECKOIT HEHCIIPAaBHOCTH U aBapHﬁHme CHTyallun

Jlna vasyTa VCTOUHIK
19=25°C - 16 T/™? 10°¢, He(yTAHBIX
10=50°C - 38 /M3 10°6, "
t°=75°C - 60 /™ 106 MECTOPOKIECHUN ‘ ‘
KX-10-0.8 KX-10-2 KX-10-6 KX-10-10 KX-10-14 KX-10-18 KX-10-20 KX-10-22
‘ | 1 ‘ | |
BydepHad 30Ha I| I-30ma I II-30H2 I II1-30Ha I IV-30ma I @oHOBAS 30HA I

2-pucyHok. Paznnuue 3arpsi3HeHusl NOYB NMYCTHIHHO 30HBI N0 00JIACTAM 3arpsi3HeHUs] M TeHeTHYeCKUM FOPH30HTaM



3arpsi3HEHHE MOYB MO0 HEPTIHBIM MECTOPOXKICHUSIM TMOCTEIIEHHO CHIDKAIOCH
0 yAaJCHUI0 OT MCTOYHHKA, & UMEHHO MMEEeT 3aKOHOMEPHOCTh ITOCTEIICHHOTO
CHIDKGHMS, a B He(dTerasoBoil NPOMBIIIJIEHHOCTH, BOJU3HM C HMCTOYHUKOM
KOJIMYECTBO 3arpsI3HUTENICH YMEHBIIATIOCh, a M0 YAAJICHUIO YBEINYMBAIOCH, TOCIIS
Yero uX KOJMYECTBO CHOBA YMEHBIIIAIOCH, U UMEET 3aKOHOMEPHOCTh TTOBBIIIICHUS -
cHKeHus. Taxke ompeneneHbl (DAKTOPHI, BIMSIONIMNE HA PACIIMPEHUE TPAHHI
3arps3HEHUs] 10 3TUM HCTOYHHKAM B ITYCTBIHHOM 30HE, COIJIaCHO MM B 30HE
pacmoyio)keHus: He(dTera3oBold IMPOMBINIUIICHHOCTH OCHOBHBIMH  (paKTOpaMH,
OKa3bIBAIOIINMU OTPHUIIATEIIBHOE BO3JACHCTBUE SIBISIOTCS - BBICOKUE TEMIIEPATYpPhI
pEeruoHa, CKOpPOCTh BETpa, a MO HE(PTIHBIM MECTOPOXKICHUSIM - TEXHUYECKUE
HETIOJAKH, aBAPUIHBIE CUTYAIUH.

C  TnoBBbIIIEHMEM  TEMIIEpATyphl  BO3JAyXa  YBEJIWYMBAIOCH  IOTEPS
3arps3HUTENICd M3 CUCTEMbl HE(PTEra3oBOM MPOMBIILICHHOCTH, C 3TOM TOYKHU
3pEHUS CE30HBI rojia Pa3iesICHbl Ha CIACAYIOMME 3 TPYIIIbI:

® MecCSIbl MUHUMAJIBHOTO 3arpsi3HEHUS - SHBaph, (eBpalib, HOSAOPH, AeKaOph;
® MeECSIIbl CPETHETO 3arpsi3HEHUS - MapT, CEHTSIOpb, OKTIOPb;
® MecCsIbl MAKCUMAJIBLHOIO 3arPSI3HEHHUS - alpelib, Mail, UIOHb, UIOJb, aBT'YCT.

VYBenuueHne CKOPOCTH  BETpa BIMSJIO HAa  yBEJIMYEHUE  pajuyca
pacrpocTpaHeHUs  BBIOPOCOB  3arpsi3HSIIONIMX  BEIIECTB  He(TerazoBou
MPOMBIIIIJICHHOCTH, B YaCTHOCTH C YBEJIIMUEHUEM CKOPOCTH BETpa KOHIICHTpAIWs
BBIOPOCOB YBEIMYMBAJIOCh B COOTBETCTBUM C KOA((PHUIIMEHTOM, NMPUBEACHHBIM B
PUCYHKE.

NmenHo KOJINYECTBA MUKPOOPTaHU3MOB-JIECTPYKTOPOB HedTH
BCTPEYAIOIIMXCS B  €CTECTBEHHOM BHJ€ B  TaKbIPHO-JIYTOBBIX  IOYBaxX
pacnpocTpaHeHHBIX BOKpyr «Mybopaknedtras» VYII He pocratouHo mis
pacuieryienus  HeTenpoaykToB  (YrJaeBOJIOPOJbI, OEH3amupeH) eKEroaHo
MOMNaJAI0IINX B TIOYBY.

B nesrenbHocTu HedTsHBIX MecTopoxaeHuid u Y/IT «MyOGopakuedtras»
HaOJII0/1aeTCsl OCeMaHue B TMOYBEHHOM TOKPOBE Pa3IMYHBIX YIJIEBOJAOPOIAHBIX,
CEpPHBIX U JIPYTHX COCIUHEHUN W OTPUIATEIHLHOE WX BO3JICHUCTBHE HA MOYBECHHBIC
CBOMCTBA B T€UCHHE MHOTHX JIET.

B pesynbrare 3arpssHenus HeThO0 U HEPTENPOAYKTaMHU TTOYBBI 3arps3HEHbI
U TSDKEJIBIMUA METAJIAMH, BXOJISAIIMMU B UX COCTaB (3-pUCYHOK).

[To pesynpTaTaM WUCCIEIOBAHHM KOJWYECTBO AS B Cepo-OypbIX MMOYBaX
yBenumumiiock B 2,94 pasa; Cd - 3,2; Cu - 1,14 paza, komuuectBo Co, Cr, Pb, Sb, V
He npesbimaiio [IJIK, B opomaeMsbIxX JIyroBO-aJUTFOBUAIBHBIX MTOYBAX KOJUYECTBO
As yBemmuuioch B 1,59 pasa; Cd - 3,4; Cu - 1,04; Sb - 2,75 pa3za, konmuuectBo Co,
Cr, Ni, Pb, V, Zh He yBenu4umiock, B OpOIIaeMbIX CepO-0yphIX MOYBAX KOJIMYECTBO
As yBenmuumioch B 6,26 paza; a koinuyectBo Cd yBenmuuuiiocs B 9,0 paza; Cu -
1,09; Sb - 1,57 paza, konuuectBo Co, Cr, Ni, Pb, V, Zh He yBemuuwmiioch, B
OpOIIAeMbIX TaKbIPHO-IYTOBBIX MOYBax koymuecTBO Cr yBenuuuiaoch B 1,3 pasa;
Pb - 1,66; Ni - 1,12 pa3a, xonuuectBo As, Co, Cd, Cu, Sb, V, Zh He npeBbIIIano
ITJIK.
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3'pﬂcyHOK. Cocrosinue 3arpsi3HCHMS MMO4YB THKEJIbIMU METAJVIAMHU MO BJIAUAHUECM He(l)TI/I |
HeTEeNnpPoayKTOB

B TakbIpHBIX MOYBax KOIMUECTBO AS yBennuuiock B 8,24 paza; Cd - 7,4; Cu -
1,28; Sb - 1,90, konuuectBo Co, Cr, Ni, Pb, V, Zh He yBeIUUYHIOCH, B ITyCTHIHHO
IICCYAHBIX [TOYBAX KOJIMYCCTBO AS yBEeIHUMIOCh B 8,6 pasa; Cd - 9,8; Ni - 1,51; Cu
-4,30; Sb - 2,38; V - 1,06, Co, Cr, Pb, Zh ue npessimaso ITJIK.

NmeeTcss cucremaTudeckas pa3HHIA B 3arpsS3HCHHHM TIOYB  TSKEIBIMHU
MeTaJ/ITaMH TI0 HCTOYHUKY 3arps3HCHHS HE(TSIHBIX MECTOPOXKACHUN U
HedTerazoBoi MPOMBIIIICHHOCTH (4-PUCYHOK).
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4-pucyHOK. 3arpsi3HeHHe TSKeJbIMH MeTaJVIaMH M04YB BOKPYT MeCTOPO:KAeHUi HedTH
Xosaak (cieBa) u «Myoopaknedrras» Y /II (cnpasa)

3anH3HeHH€ IMO4YB TSKCJIBIMU MCTAJUIAMHU  BOKPYI' JIBYX HCTOYHHUKOB
3aIrpA3HCHUSA IMOJUNHAIOTCA BBHHerHBCﬂeHHOﬁIBaKOHOMEpHOCTHI%HpHSHeHHH,a
HMCHHO, B 3aBUCHMOCTH OT CTCIICHH 3arpA3HCHUA TAXKCIIBIC MCTAJIbl HMCIOT
BBICOKOC KOJIHMYCCTBO U UX KOJIMYCCTBO IMOCTCIICHHO YMCHBIIACTCA C YAAJICHUEM OT
HCTOYHHKA, a BOKPYI' INPOMBIIIICHHOCTH, BOJIM3M C HCTOYHUKOM KOJMYECTBO
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3arpsA3HUTENEd YMEHBIIAIOCh, a MO YJAJEHUIO YBEIUYUBAIOCh, MOCJIE YEro UX
KOJIMYECTBO CHOBA YMEHBINANOCh. OKPECTHOCTH HEPTSHBIX MECTOPOXKIACHUN B
ocuoBHoM 3arpsi3HeHbl AS, Cd, Ni, Cu, Sh, V, a okpectnoctn «MyOopakHedTras»
Y AII 3arpsizaensl Cr, Pb, Ni. Takxke 3arpsi3HeHH€e TXKEIbIMU METaJIaMU BOJIU3U
HEe(PTSIHBIX MECTOPOXKJICHHM OTHOCHUTEIBLHO OIIACHEH 1O CPaBHECHHIO C
He(pTerazoBol MPOMBINIJICHHOCTH, TaKXKe€ BBICOKO 3/16Ch W KOHIICHTPAIUS
3arpsi3HEHUS.

B pesynbTaTe 3arpsi3HeHus MOYB HE(THIO W HEPTEHPOAYKTAMU CyMMapHOE
KOJIMYECTBO MMEIOIIUX CYIIECTBEHHOE 3HaueHue i miogopoaus mous 0,25; 0,5;
1; 2; 3; 5; 7; 10 MM arperatoB MpeTEpHeNo pe3KOe W3MEHEHUE. DTH U3MEHEHUS
MpOaHaTU3UPOBAHBI HA PUMEPE JTYTOBO-AJUTIOBUATILHBIX MOYB (S-PUCYHOK).
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KOJIMYECTBO arperaros, %o

®on  Hedtb (5%) Hebts MotopHoe MortopHoe bBensun bensun  Kepocun Kepocun
(15%) wmacno (5%) wmacio (5%) (15%) (5%) (15%)
(15%)

H10mv O7vMm ES5Svm CE3vmm E2vmm Hlvm D00,5vMvm 00,25 Mm

S-pucyHok. Biusinne HepTu M He(pTenpoOAYKTOB HA U3MEHEHUE
NMOYBEHHBIX arperaTros, %

[To nmomyuenHbiM pe3ynbratam 0,25 MM arperaThl 1O CpaBHEHHUIO ¢ (POHOM
(5,07%) npu 3arpsizuernu 5% HePTHI0, OCH3MHOM U KEPOCHHOM HE U3MEHWINCH, a
npu 15% 3arps3Henun mon BoszaeicTBueM HedTH yMmenbmmiuch 10 0,01%,
MoTtopHoro Macia 110 0,035%, kepocuna 10 0,094%, a 6eH3UH HE OKa3aJl BIUSHUS.
Ha ¢done 0,5 MM arperaTtoB KOJIM4YECTBO arperaTtoB paBHsuiochk 15,37%, mon
BO3/IEIICTBEM HE(DTH MX KOJIMYECTBO YMEHBUIMIOCH 10 5,05%, MOTOpHOTO Macia
10 3,03%, xkepocuna no 1,02%. 3a cuer pe3koro ymeHbleHus koauuectna 0,25 u
0,5 MM arperaToB KOJM4YecTBO 1-3 MM arperatoB pe3KO BO3pOCIO, B YACTHOCTHU
KoJimuectBo 1 MM arperaroB B (oHe coctaBisiio 19,14%, mox BozaeicTBHEM
MOTOPHOI'O Maclia UX KOJHWYECTBO yBeqnumioch Ha 34,15%, mox Bo3aencTBHEM
kepocuHa Ha 33,56%, konuyecTBO 2 MM arperatoB B (hoHe paBHsoch 11,52%, non
BO3JIeiCTBHEM HEePTH yBenuuymioch 10 17,36%, MOTOPHOro Maciia COCTaBIISIIO
20,44%. Bnusgnue OeH3MHAa BO BCEX arperatax HE3HAUUTEIbHOE. YKpYNHEHHE
arperaToB B IOYBaX pACMHOJOXHWIOCh B CIEAYIOIIEM TMOPSJAKE YBEIUYCHUS:
OCH3MH—>KEPOCUH—>MOTOPHOE MAacI0O—>HE(PTh. ITO MPHUBEIO K BCECTOPOHHE
CJI0KHOMY TIpolieccy arpo(u3nuecKoi aerpagaiim.
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[To pe3ynbpTaTam HUccaeqOBaHHBIX MOYB B MPOIECCH 3arPS3HEHUS UX HEPTHIO
U He]TenpoayKTamMH, TOJ BO3JACHCTBHEM COJICH IMOAHMMAIOIIUMUCI BMECTE C
HE(TSHOW BOAOW HEKOTOPHIE MOYBBI MPETEPIEBAIOT TEXHOTEHHOE 3acosieHue (6-
PHCYHOK).
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6-pucyHnok. Bo3HUKHOBeHHE 3ac0JIeHUs M0/ BO3IeiiCTBHEM 3arPsi3HEHU S
N04YB He(PTHIO U HePTEeNPOAYKTAMU

TexHoreHHOE 3acojieHHME TMOYB BO3HUKAET B 3aBUCUMOCTH OT XMMHYECKOTO
cocraBa He(PTHU, B HaCTHOCTH cepo-Oyphie MOYBHI, OTHOCcsAIMeCS K paspesy KK B
(dboHE HEe 3acoJICHHblE, MOJ BO3JACHCTBUEM 3arpsi3HEHUS HEPTHIO BO3HUKAET
CpelaHee 3acojieHHe (XJIOPUAHO-CYIb(aTHBIM THUI), OpOlIaeMble JIyTOBO-
ajuroBuanbHbie TIouBbl pazpe3a KIIO B ¢done cpemnesaconeHusie (CynbdaTHO-
XJOPUAHBIA THIM), B pe3yJibTaTe 3arpsi3HCHUs] OHU HE W3MEHWINCh, TaKbIPHO-
JyroBbie MOYBHI pazpe3a KM B ¢oHe He3acosIeHHbIE, U B pe3yJIbTaTe 3arpsI3HEHUs
OHM HE HM3MEHWJIUCh, OpollaeMble cepo-Oyprie mouBbl paszpe3a KY B ¢one He
3aCOJICHHbIE, B pE3yJibTaTe 3arpsA3HEHHs] TMPOSIBISIETCS CpEIHEE 3aCOJIEHHE
(xmopuHO-Cynb(haTHBIN THUT), TaKbIpHBbIE MOYBHI pa3pe3a KKa taxke B pone He
3aCOJICHBI, U B pe3yJibTaTe 3arpsi3HEHUS] OHM TaK)Ke€ HE W3MEHUIIUCH, IMyCTBIHHO
necuanbie MouBkl pazpe3a KX B ¢poHe cpegHeszacosieHHbIe (XJI0PUIHO-CYIb(haTHBIN
THIT), OHM TaKXXe HE M3MCHWIHNCH B PE3yNbTaTe 3arps3HeHus. V3 mpuBeIeHHBIX
JaHHBIX BUIHO, YTO TEXHOTEHHOE 3arps3HEHWE, BO3HUKAIOIIEEe B Ppe3yibTare
3arpsi3HEHUS He(PThIO, BO3HUKAET TOJIBKO B MOYBaX, OTHOCAIIMXCS K pa3pe3am KK
u KY, a B oCTaJbHBIX MMOYBAaX 3aCOJICHHE HE BO3HHKAET. DTO OOBICHAETCS
KOJIMYECTBOM XJIOPUIHBIX U CYJb(aTHBIX cOJie BHIOPACHIBAEMBIX BMECTE C
HEe(DTHIO N3 HEDTIHBIX MECTOPOKICHUH.

B pesynbrare 3arps3HeHHs MOYB HEPTHIO U HEPTEIPOIYKTAMU KOJIMUYECTBO
yraepojia pe3Ko YBEIWYWIoch. Bo BCeX U3YYEHHBIX TOYBAX 3arps3HEHUE
MOBJIMSUIO Ha YBETWYCHHE KOJIMYECTBA YIJIEPOJAA, OJHAKO, PE3KOE YBEITUUYCHHE
KOJIMYECTBA YIjiepoJa B KOPOTKHH CPOK HE OKa3aJi0 BIUSHUSA HA YBEITUUYCHHE
KOJMYECTBA TyMycCa, TaK KaK YIJIEpOJ, YBEIWYWBAIOIIMICS B KOPOTKUH CPOK,
CUMTAETCS AaHTPOMOTeHHBIM YIiIepooM (Cgy,) (7-pUCYHOK).
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7-pucyHok. U3MeHeHMne KOJIMYECTBA YIJIepoaa BCJeACTBHE 3arPA3HEHU s
10YB He(PTHI0 U HePTEeNPOAYKTAMU

Kak moka3sIBaroT pe3ynbTaThl UCCIEAOBAHNMN, 3arpsA3HEHHE HE(PThIO OKa3alo
BIIMSIHUE Ha yBenudyeHue kosmyectBa obuiero yriepoaa (Cygy), B YaCTHOCTH B
ropuzonTax 0-35 cm, 35-62 cm coorBercTBeHHO B paspese KK-10-3 yBemmuminoch
Ha 0,22%; 0,18%; B pa3pe3e KKn-10-3 - 0,31%; 0,14%; B pazpe3e KX-10-3 -
0,44%; 0,34%; B pa3pese KY-10-3 - 0,25%; 0,14%; B pazpeze KM-10-3 - 0,32%;
0,27%; B paspese KIIIO-10-3 yBenmuuuinocs no 0,21%; 0,14%. B ropuzonte 62-85
CM HHUXE BO BCEX pa3pe3ax He HaOJ01aioch YBEIMUEHUE KOJIU4ecTBa yriaeposaa. 1
B JIA0OPATOPHBIX YCIOBUSX B KOHIEHTpalusax HedhTtu u HePTenpoaykToB (OCH3MH,
KepocuH, MmoTopHOe Maciio) 0,5-35% B teduenue 30 CyTOK OTMEYEHO YBEIMYECHUE
yraepojia, 4YTO JIOKa3bIBaeT JAHHOE IMIOJIOKEHHE. YBEIUYCHHE KOJIMYECTBA
yriepojia TOJbKO B BEPXHUX TOPU30HTaX OOBSCHAETCS TEM, YTO 3arpsi3HEHUE
HeThIO M HEPTEHPOAYKTAMHU TPOUCXOIUT TOJBKO B BEPXHUX TOPHU30HTAX
nouBeHHOTO mpodmisa. KoppensunoHnHas cBsi3b aHTPOMOTeHHOTO yriiepona Coy,
BO3HUKIIIETO B pE3YyJIbTATE 3arpsA3HEHUs U TyMyca paBHO r=—0,92, cienoBaTensHo,
yBennueHue konmmdectBa Cogy 32 c4eT C,yr BO3HUKIIIETO B PE3YJIHTATE 3arPSI3HEHUS
HE TIPUBOJWT K YBEIMYCHUIO KOJIMYECTBA TymMyca M OTO CYHTAeTCsS He
CYIIIECTBEHHBIM JIJIsI TIOYB.

B uyerBeprol rnaBe «PeKyJbTHUBAUMS 3arpsi3HEHHbIX HePTHI U
HeTeNnpPoOAYKTAMHU MOYBY» U3JI0KEHBI PE3YJIbTAThl UCCICTOBAHUMN 110 N3MEHECHUIO
MMOYBCHHBIX MHUKPOOPTAHU3MOB B pe3yJIbTaTe 3arpsS3HCHHS, CBOHCTBAM IITaMMOB
OaKTepuii-IecCTpyKTOpOB HE(PTH, MPOIECCYy PEKYJIbTUBAIMH, O CTUMYJISTHBHO
BITUSIOIINX PACTCHHAX U (DAKTOpax aKTUBHPYIOIIUX 3TH MTPOIIECCHI.

MexaHu3M mporecca peKyJIbTHBAIIMN COCTABISAIOT: UCIIOJIb30BAHHE ITAMMOB
0akTepuii-necrpykropoB MFD-100 Pseudomonas stutzeri, MFD-200Pseudomonas
caryophyllis, MFD-5000 Bacillus subtilis u pactenus, Bausionue Ha IIPOIECC
onopemenuaruu: morepaa (Medicago falcata L.), caxapuas kykypysa (Sorghum
saccharatum), momeiHe Mopckas (Artemisia diffusa H.Krasch), kupkOyropryH
(Anabasis eriopoda (Scnrenk) Benth). CoBmecTHOE HCHOJIB30BAaHUE ITAMMOB
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o6onee 3¢GheKTUBHO, YeM WX pa3lelbHOE HCIOJIb30BaHWe. B wacTHocTH, mpu
KoHueHTpamusix Hebtu 5%, 12%, 23%, 37% 3a 45 cyToKk MakCHMalbHOE
konmmuectBo  mramma ~ MFD-100  Pseudomonas — stutzeri  ompenenuiioch
COOTBETCTBEHHO THUTpPE 3,7X107; 4,1X107; 4,5X107; 4,6){107 KJISTKH/MII; IITaMMa
MFD-200Pseudomonas caryophyllis-3,2x10"; 3,5x10"; 3,7x10"; 3,9x10"; mramma
MFD-5000 Bacillus subtilis-3,6x10%; 3,7x10%; 3,8x10%; 3,9x10% a B KOHCOPI[UYME
-7,2X109; 7,6X109; 7,8X109; 7,9)(109 KJeTku/MJ1. C 3TOM TOUKHU 3pEeHUS IPUMECHEHHUE
ITAMMOB B KOHCOPIIUYME JA€T BHICOKUE PE3YJIbTATHI.

Breinenensl ciemyromuye WHAWBUIyaTbHBIE (DAaKTOPBI PEKYIbTUBAIUA C
Y4€TOM TOYBEHHO-KIMMATHUYECKUX YCIOBUM MyCThIHHOM 30HBI Kamkamapeu u
Cypxangapbu: XxapakTep 3arpsi3HEHHs (CpPOKH, YpOBEHb, THUI 3arpsi3HEHUs),
KJIIMMaTUYeCKU (akTop (BBICOKAsI TEMIEpaTypa, Majoe KOJUYECTBO OCAIKOB),
XUMHUUYECKUU COCTaB M CBOMCTBA MOYBBI, OMOJIOTUYECKUE U MUKPOOUOJIOTUUECKUE
I0Ka3aTeJIu IIOYBBI.

TexHomorus  peKkyJbTHBAallMM  CO3JlaHa ¢ ydeToM  TpeOoBaHMi
Mexrocynapcrennoro cragmapra 'OCT.17.5.1.01.-83, 3apyOexxHOro ormeita U
MMOYBEHHO-KJIMMAaTHICCKUX YCIOBUH 00BEKTa HccleoBaHui. JlaHHAsS TeXHOJIOTHUs
PeKyJIbTHBAIIMK HA OCHOBAHWU OMOJIOTHYECKOTO METO/Ia COCTOUT M3 KoMIuiekca 11
MEpOIPUATHIA 6 BUJIOB Ha OCHOBE 3 3TaIoB, 3 MEPUOJIOB, €0 CPOKH Pa3/IesICHbI Ha

MIEPHUO/IbI 110 CTENEHU 3arpsi3Henus (Tabnuma 1).
Tab6amnna 1
Pa3nesienne Ha mepuoAbI PeKyJIbTHBANMIO 3arPSI3HEHHBIX HePTHIO N
He(l)Tel’lp()leKTaMPl IMYCTBIHHBIX ITOYB I10 HOpMaM MUHUMAJILHOI0 1 MAKCUMAJILHOI'O
BPEMCEHH, B MECAIIaxX

[Tepuonst CreneHb 3arpsi3HeHHs
Ouenpb
Cnaboe Cpengnee | CunbpHoe CHUJIbHOE
[lepuon MOATOTOBKU K PEKYJIBTHBAIIUH 1-2 1-2 1-2 1-2
Ilepuon pexynbsTuBauu 10-14 16-22 24-34 37-46
(buopemenuaIin)
Ilepuon npenBapUTENIBEHOTO 4-6 8-10 10-12 12-16
BOCCTaHOBJICHHSI TUTOIOPOJIHSI TTOYB
OO0mwmii nepuon 15-22 25-34 35-48 50-64

Bpemsi pekynapTUBaIMM TOYB IMYCTBIHHOM 30HBI Pa3IMYHOE, IO OOIIMM
aHaJIN3aM B 3aBUCUMOCTH OT CTEIICHM 3arpsi3HEHUSI COCTaBIsIET 15-64 mecdies, u3
HUX Oonbiie Bcero BpemeHU (72%) TpPUXOAMTCS Ha TEPUOJ] pPEeMEIUAIUU.
KoneyHno, pacxon BpeMEHH MPH BOCCTAHOBJICHUH ITOYBEHHOI'O TLIOJIOPOIUS
OTHOCHUTCSl K Ha4aJlbHOMY COCTOSIHHIO, CO BPEMEHEM OH pPaBHSETCS C MOYBaMU
(hOHOBBIX TEPPUTOPHUH.

CrerneHb OYMCTKU MCCIIEIOBAHHBIX TOYB OBLIT pa3HbIM (Tabnura 2), mo 3TUM
JAHHBIM CTETIEHh OYMCTKH IYCTHIHHO TE€CYaHbIX MOYB ObUT paBeH 92,87%;
OpOILIAEMBIX TaKBIPHO-IYTOBbIX TOYB - 74,19%; cepo-Oypbix mouB - 74,75%;
OpOIIIAEMBIX JIyTOBO-aJUTIOBUAIIBHBIX 1TOYB - 93,12%; TakbipHbIX TIOYB - 82,91%; a
B OpOUIAEMBIX CEPO-0yphIX MouBax cocTasisii 94,4%.

42



Taoauna 2

CocTosiHNEe 0YMCTKH 3arpsi3HEHHBIX HePTHIO U HePTENPOAYKTAMHM MOYB

IToxazarenu
ITouBsI 10, T/KT ‘ rmocJje, I/Kr CrerneHb
PexynbTuBaIuu OUYHUCTKH, Yo
[TycThIHHO MTecYaHbIe 82,7+2,14 5,89+0,12 92,87+2,49
Opo1raeMble TaKbIPHO-TYTOBBIC 11,2+0,20 2,89+0,03 74,19+2,07
Cepo-Oypbie 10,3+0,21 2,60+0,22 74,75+2,11
Oporraemele TyroBo-aurroBuaibabie | 6,4+0,15 0,44+0,005 93,12+2,58
TakbIpHBIC 2,4+0,05 0,41+0,003 82,91+2,08
Oporraemeie cepo-0ypuie 0,54+0,02 0,03+0,0005 | 94,44+2,94

Paznuuve B cTEMEHM OYUCTKH 3aBHCHT OT KOJMYECTBA M XUMHUYECKOTO
coctaBa HePTH W HEPTEIPOIYKTOB, MOMATAIONIUX B TOUBY, a TaKKE OT CBOMCTB
mouB. [lo wWcTeUyeHWIO BpPEMEHHM KOIMMYECTBO HePTH ©W HEPTEHPOTYKTOB
YMEHBIIAETCS ¥ HE HAOJI01aeTCs UX BO3JCHCTBHEC HA TIOYBY.

B nsaroii rinaBe «BoccraHoBJIeHHE IUIOAOPOAMSI IO0YB, COCTABJICHHE
KApTOrpaMM H J3KOHOMHYECKAsl OI[eHKA PeKYJbTHBAIUM» TPOTHO3WPOBAHBI
BOCCTAaHOBJICHHE TMOYBEHHOTO IUIOJOPOAMS, COBPEMEHHOE M OyIyIIee COCTOSHUE
3arpsi3HCHMS,  MPOAHAIM3MPOBAHBI  KapTOTPaMMBI, a TakKe  H3JI0KCHBI
HPKOHOMHUYECKHE TTOKA3aTeNId PEKYJIbTHBAITUH.

[Tocne OYMCTKM TOYBEHHOTO TMIOKPOBAa TMPU TOMOIIM PEKYJIbTUBAIIUU
MJI0JIOPOJIME TOYB CO BPEMEHEM IMOCTENEHHO BoccTaHaBiuBaeTcs. C 3TOM TOYKHU
3pEeHUsS] BOCCTAaHOBJICHHME M COXpPAaHEHUE TUIOJOPOAMS TOYB IMYCTHIHHOW 30HBI
Tpedyer ocoboro moaxoxa. Ilokaszarenn IIOAOPOAMS W  MHUHHUMAJIBHBIC
KOd(DPUITMEHTHI BOCCTAHOBIICHUS ITUIOJOPOAMS JUIsl TIOYB MYCTHIHHOW 30HBI
pa3paboTaHbl C Y4YeTOM [MOYBECHHO-KIMMATHYECKUX YCIOBUUA M XapakTepa
3arpsi3HEHUs Ha ocHOBe MexrocymapcTBeHHoro crangapra (I'OCT.17.4.2.02-83).
Brlmeykazanaple  TIOKa3aTeld ®W  COOTBETCTBYIOIIME UM  KOA(DPHUIIMEHTHI
(COOTBETCTBEHHO JIsi OPOIIAEMBIX W HEOPOIIAeMBIX IOYB) CIEIYIONTUE: OOIIee
KOJINueCcTBO MukpoopranusmoB (1,75; 1,25), depmentst (1,5; 1,25) akTUBHOCTH
neixanus mous (2,25; 1,50), Bnaxuocts (1,15; 1,10), komuectro 0,25; 0,5; 1; 3; 5;
7; 10 mm arperatoB (2,50; 1,50), pH-cpensr (1,15; 1,10), rymyc (1,15; 1,10),
creneHb Trymupukanuu opranudeckoro semectBa Cn/Cy\x100% (1,25; 1,10),
oprannueckui yriepon (1,15; 1,10), Bamossiid azor (1,15; 1,10), moaBukHBIN
docdop (1,15; 1,10), u xammit (1,10; 1,05), cTenens npopacTtaHus CEMsH PaCTCHHM
(1,50; 1,25), oopemnas macca (1,10; 1,05), moaBmxHbIe (HOPMBI MUKPOIIEMEHTOB
(1,15; 1,10).

B pesynbrare ucciemoBaHuii OBUTH HW3YyYCHBI CTEICHb 3arpsi3HCHUS IOYB
UCCIeAyeMbIX  Tepputopuii  HepTht0o ©  HedrempomykTamu, a  TaKKe
MPOTHO3WPOBaHbl  3arps3HeHMe Kamkamappuackodhk u  CypxaHIapbHHCKOM
oOnacTedl, W OBUIM co3MaHbl KapTtorpamMmbl. [lo mnporHosaM HCTOYHUKAMHU
3arpsi3HEHMsSI TTOYB JABYX 00JIaCTEl SABJISIOTCS MECTOPOXKIeHUs HeTU U HedTerasa,
HedTebasbl, HeTEMPOBObI, TPAHCIIOPTHHIE MYTH, ABTO3ANPABOYHBIE CTAHIIMHU U
NPOMBIIUICHHAsT cucTeMa. B pe3yiabTaTe HUX JEATENbHOCTH B OYyIylIleM C
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IIPOTHO3UPOBAHO 3arpsi3HEHUE FOKHBIX, LIEHTPAJIBHBIX U LEHTPAJIbHO-BOCTOYHBIX
pEruoHax, a HauMEHbIIEE 3arpsi3HEHHE CIPOTHO3UPOBAHO B CEBEPHBIX, CEBEPO-
3araJHbIX peruoHax 00JacTH.

[To pesynpTaTaM »SKOHOMHMYECKOTO aHajau3a yliepOd, HAHECEHHBIH B
pe3ysbraTe 3arpsi3HeHUs He(ThIO M HEPTENpPOAYyKTaMH, 3aBUCUT OT CTENECHU
3arpsi3HEHUS, & UMEHHO C YBEJIMUEHHUEM 3arpsi3HEHUs HAOJIOJAeTCs yBEIUYEHUE
HKOHOMHUYECKOr0 yIepOa, KpoMe TOro OTMEYEHO, YTO SKOHOMHUYECKHH yiepO B
OpOIIaeMbIX TOYBaX BBHINIC [0 CPAaBHEHHIO C HeopomaeMbIMH (8-puUCYHOK).
[TokazaTenn 3KOHOMHYECKOTO yiiepOa pas3jindaercs MO CTENEeHM 3arpsi3HEHUs U
THANIAM II0YB, TaK B IIYCTBIHHO IE€CYAHBIX [OYBaX OTMEYEHBI CaMble HU3KHE
IIOKA3aTEeJIM, a CaMbI€ BBICOKHE BBISBIEHBI B OPOIIAEMBIX JyTOBO-aJIIIOBHAIBHBIX
noyBax, 37€Ch SKOHOMHUYECKHMHA yiiepOd B 2,5 pas3a BbIIE MO CPABHEHUIO C
IIYCTBIHHO NECYaHBIMU ITOYBAMH.
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8-pHCYHOK. DKOHOMHMYECKHUH yep0, NPUYHHEHHbIH CeJIbCKOMY X035iiCTBY B
pe3yJbTaTe 3arpsi3HeHus N04YB HeQThI0O N HeQTENPOAYKTAMH, ThIC. CyM/Ta

Yem nonbiie He(Th U HEYTENMPOIYKTH OCTAIOTCSI B IOYBEHHOM MTOKPOBE, TEM
BBIIIE SKOHOMUYECKUI YPOH, 3TO BBIUMCISAETCS MO 3aTpaTe BPEMEHH YXOMSIIETO
Ha ouMcTKy mnoyB. Mcxons w3 3TOro, HYXHO OOpaTUTh BHUMaHUE Ha
HE3arpsi3HEHWE  I0YB,  HU3KMUA  YpPOBEHb  3arpsi3HEHMs,  NPOBEICHUE
PEKyJIbTUBALIMOHHBIX MEPOIPUATUA B KpaT4aMlIMKd CPOK, OCYILECTBICHUE
COOTBETCTBYIOIIUX MEPONPUITHI TNPENOTBpAIllCHUE 3arps3HEHUs, TaK Kak
HAHOCUMBIN IIpH c1a00M U cpellHeM 3arps3HeHuu B 1,2-1,5 pa3a MeHble yeM npu
CWIBHOM M OY€Hb CHJIbHOM 3arpsi3HEHUH. DKOHOMUYECKHUH yiepO, HAaHOCHUMBIN
IpU 3arpsS3HEHUU TOYB HEPThI0O U HedTenmpoaykramu B 2-2,5 pa3a BbllIE B
OpOLIAEMBIX MOYBAaX II0 CPAaBHEHUIO C HEOPOIIAEMBIMH, M PACHOJIAracTcs B
CIEIyIOLIEM  BO3pacTaroleM TopsAlKe: cjlaboe  3arps3HeHHue—CcpeaHee—
CWIBHOC—OYEHb CHJIbHOE. OJKOHOMHYECKHN 3(P(DEeKT peKyIbTUBAIMA B
OpOILIAEMBIX TOYBaX BBICOKHMH, B YaCTHOCTH JKOHOMHUYECKUH 3(PdexT B
OpOIIAEMBIX JIyTOBO-aJUIFOBUAIBHBIX MOYBaxX B 1,4 pa3za BbIIE YEM B IYCTHIHHO
necyaHbix mouyBax. OOOCHOBaHO, 4YTO B3KOHOMHUYECKHA 3((EKT BO3pacTaer B
CIIEYIOIIEM MOPSAIKE: MyCTHIHHO MeCYaHble OYBbI — TaKbIpHBIE — CEPO-Oypbie
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— opoulaeMble cepo-Oypele — OpOIIaeMble TaKbIPHO-IYTOBbIE — OpOIIAEMbIe
JTYTOBO-AJLTIOBUANIbHBIE.

[Ipu sKOHOMUYECKUX aHATN3ax ObLUIM CPAaBHEHbI aHAJOTUYHBIE HCCIIEI0BAHUS
IIPOBEJICHHBIE 32 PYOEKOM, IIPU 3TOM SKOHOMHUYECKUE 3aTpaThl COCTaBUIU 7654
nosutapoB CIIA, 3arpatel Bpemenu 4,4-7,2 ner, a Ipu UCHOIb30BaHUU JTaHHOU
TEXHOJIOTUH SKOHOMHYECKHE 3aTpaThl cocTaBuiu 3447 nomnapos CIIA, a 3aTpaTsl
Bpemenu - 1,8-5,3 ner. Kak BuAHO, M3 3TUX AaHHBIX CO3JIaHHAS TEXHOJOTHS
peKyIbTUBaLlMK B 2,2 pa3a sKOHOMUYeckH >PdekTuBHEH, U 3aTpaTta B 1,3 pasa
MEHBIIIE BpPEMEHH, [0 CPaBHEHUIO C AaHAJIOIMYHbIMU. Ecim y4ecTh, 4TO
3arpsi3HeHUEe HE(PTHIO BO3HHKIIEE BOKPYT HEPTSIHOIO MECTOPOXKICHHUS XOBIaK
Jlxapkypranckoro paiiona CypxaHIapbUHCKOW oOsiactu coxpanserca 40 Jer,
MOXHO JIOOMTBCS OYHMCTKM IIOYBEHHOTO IIOKpOBa, HA OCHOBE CO3JIaHHOMN
TEXHOJIOTHH 3aTpaTuB Ha 7,5 pa3a MEHbILIE BPEMEHU I €CJIH y4eCTb, YTO HEPTh
1 HEPTENPOIYKTHI COXPAHSIOTCS B OPOIIAEMbIX MMOYBaxX B cpenneM 18-23 roxa, To
IIpM TIOMOLIM JAHHOW TEXHOJIOTMM CO3/a€TCsl BO3MOXKHOCTb OYHMCTKH U
BOCCTAHOBJIEHUS TIJIOIOPOAMS TIOUB 3aTpaTuB B 4,3 pa3a MEHbIIE BPEMEHHU.

3AK/IIOYEHUA

1. VYcraHoBieHO, 4TO B 3arpsi3HEHUU HEe(PTHIO M HEPTEHPOIYKTAMHU IOYB
IOKHBIX PErMOHOB Y30€KHCTaHa OCHOBHBIM HCTOYHHKOM 3arps3HECHUS SBIISIIOTCS
HeDTSIHBIE MECTOPOXKACHUS U HedTerazoBble MNPEAIPUSATHS, YTO CTEHEHb
3arpsI3HCHHUS YMEHBIASTCS 10 OTAAICHHIO OT HE(QTSHBIX MECTOPOXKICHUH, a B
cucteMe He(Tera3oBbIX TMPEANPHUATHN  BHA4Yaje YBEIWYWUBACTCS, IOTOM
YMEHBIIIAETCS, TAK)KE YCTAHOBIICHO, YTO IO MPOUIIIO IMOYB B 00OUX MCTOYHHUKAX
YMEHBINIAETCSl 10 TIIyOMHE CBEpPXy BHU3 COTJACHO XapaKTepy 3aKOHOMEPHOCTH.
OO60CHOBaHO, YTO B MPOSIBICHUH W PACIPOCTPAHCHUU 3arpsA3HCHHs Ha HEQTSHBIX
MECTOPOXACHUSAX  OCHOBHBIMH  (haKTOpaMH  SIBISIIOTCA -  TEXHUYECKas
HEWCIIPAaBHOCTh M aBapUWHBIE CHUTYallUM, a B HE(PTETra30BbIX NPEANPHUATHAX -
BBICOKHE TEMIIEPATyphl, a TAKKE CKOPOCTh BETPa, B HEQTAHBIX MECTOPOKICHUSIX
cocrosiuue 3arpsisHenus Beime B [, II w III 30max, a B HedTerazonoii
npombitiuieHHOCTH - |1, T u IV 30Hax.

2. B pesynbrate 3arpsisHeHUsT HEPThIO W HE(TEMPOIYyKTaMH TIOYBBHI B
pa3IMYHON CTEIEHH 3arps3HeHbl TsukeabiMu MeTautamu (As, Cd, Cu, Sb, Cr, Pb, Ni
V). B wacTHOCTH BOKpPYT HE(DTSIHBIX MECTOPOXKICHUIN MTPEOOIaacT 3arps3HeHNUE AsS,
Cd, Ni, Cu, Sb, V, a Bokpyr HedTerazoBoi npomsiinieaaocta - Cr, Pb, Ni.

3. Bo Bcex u3y4YCHHBIX TIOYBAX COOTBETCTBEHHO CTCIICHH 3arps3HCHUS
He(ThIO M HEPTENPOAYKTAMHU YBEIUYUIIOCH KOJMYECTBO YIIIEpO/a, ITOT YyIIEpo/,
CUHMTAsICh aHTpomnoreHHbIM yriepoaoM (C,,,), HE UMeeT KOPPEIATUBHON CBS3H C
TYMYCOM TIOYB U CUMTACTCS OECIIONIE3HBIM JJIsI TOYBEHHOTO TIOOPOIHSL.

4. OOOCHOBaHO  3aMETHOE  BIUSHUE  KOHUEHTpauuu  HepTH U
HedrenpoaykToB (5-15%) Ha KOMMYECTBO UCCIIENOBAHHBIX MMOYBEHHBIX arperaTtoB
(0,25; 0,5; 1; 2; 3; 5; 7; 10 Mmm), B 4aCTHOCTH, yMEHbIIIeHHEe KomdecTBa 0,25 MM
arperaToB M YBEJIUYEHUE KOJIMYECTBA 2-3 MM arperaros.

45



5. Xapakrtep 3arpsi3HeHUs (XHMHUYECKUN COCTaB M CBOWMCTBA HE(PTH, CPOKHU
3arpsi3HeHusI, cinadasi, CpeHssl, CUJIbHASI U OYE€Hb CUJIbHASI CTEIICHU 3arpsi3HEHUs),
KIIMMaTtuyeckue (axktopel (BeTep, Temmeparypa), XMMHYECKHMH COCTaB IIOYB
(XMMHYECKHII COCTaB W OpPraHMYecKOE BEIECTBO), IOYBEHHBIE CBOICTBA,
MUKPOOHOJIOTUYECKHE MTOKAa3aTeIu NOoUB (MMOYBEHHbIE ()ePMEHTHI U JIbIXaHHUE TTOYB)
OTMEUEHBI B KaU€CTBE MHIUBUYAIbHBIX (PAKTOPOB PEKYIHTUBAIIUU.

6. Pa3paGortanbl anropuT™Mbl MOJATOTOBKM TIOYB K PEKYJIbTHBAIUH,
WHIUBUYAJIbHBIE BapHAaHTBI, 3Tallbl, MEXaHWU3Mbl PEKYJbTUBALMU [JIsI I1OYB
MyCTHIHHON 30HBI IOXKHBIX PETMOHOB Y30€eKuCTaHa. PEKOMEHI0BaHO MPOBEICHUE
TEXHOJIOTUM PEKYJbTHBAMM HA OCHOBE OMOJOTMYECKOM OYUCTKA B BHJE
koMIuiekca 11 meponpusiTrii 6 BUIOB HA OCHOBE 3 3TAaIOB, 3 MEPUOIOB.

7. OrnpeneneHo, 4To MpU OYKMCTKE MOYB PACXOj] BPEMEHU YBEIUYHBAETCS B
CIEeNyIOIMX TopsaKax: cinaboe — CpelHee — CUJIBHOE —> OYEHb CHIIBHOE
3arpsi3HEHUE, a TaK)Ke OpOIIaeMble Ccepo-Oypble — TaKbIPHBIE —> OpOILIAEMBbIE
JYrOBO-aJUTIOBUANIBHBIE — CEpO-Oyphle — OpOLIaeMble TaKbIPHO-TyTOBbIE —>
IIYCTBIHHO IIECYAHBIC ITOYBBI.

8. Jlns opoliaembIX U HE OpOIIAEMBIX [TOYB ITyCTHIHHOW 30HBI pa3paboTaHBbl
noka3arenu (KOJMYECTBO OOIIMX MHMKPOOPIaHU3MOB, aKTUBHOCTb (DEPMEHTOB U
JBIXaHWs TO0YB, BJIAXKHOCTb, KOJIMYECTBO arperaros, pH-cpenbl, r'yMyc, CTEIEHb
rymMuuKaluy OpPraHUYecKOro BEIIECTBAa, OPTaHUYECKUH yriaepoj, OOImui a3or,
noABWXHbIE (Hochop U KaJIUid, CTENEHb IPOpPAcTaHUsl CEMSIH PACTEHHI, 00beMHas
Macca, MoJBUKHbIE (POPMBI MUKPOAJIEMEHTOB) U KO3(DPUIMEHTHI BOCCTAHOBICHUS
MOYBEHHOTO MJIOAOPOIHS.

9. Ilo manHBIM pa3pabOTaHHBIX KapTOTPaMM MPOTHO3WPOBAHUS COCTOSHUS
3arpsi3HEHHs] TMOYB HEPThI0O W HEPTENpoayKTaMH B OyAylleM B HOKHOW,
[EHTPaJIbHOM, IIEHTPaIbHO-BOCTOUHOM TeppuTopusix CypxaHIapbUHCKON 00JlacTh
€CTh BBICOKAs yrpo3a 3arps3HEHHs, a B CEBEPHOM, CEBEPO-3aaHOM TEPPUTOPHUIX
3Ta yrpo3a HH3Kas, B 3alaJHOM, IOro-3amaJHOW, LEHTPAIbHOW TEPPUTOPHUIX
KamikamapeuHckoil 00JacTH yrpo3a 3arps3HEHHs BBICOKas, a B BOCTOYHOM,
I0’)KHOM, CEBEPO-BOCTOYHOM TEPPUTOPHUSIX yrpo3a 3arpsi3HEHUSI HU3KAsL.

10. B ycnoBusiX CTENHBIX 30H, 3arpsA3HEHHBIX HEPTHIO U HePTENMpOayKTaMHU,
HE3aCOJICHHBIX M C1a00 3acolE€HHBIX IIOYBAaX B IMpoLEccax pPeKyJIbTHUBALUH
peKOMeHAyeTCcs MpUMeHeHue ImrammoB Oaktepuit MFD-100 Pseudomonas
stutzeri, MFD-200 Pseudomonas caryophyllis, MFD-5000 Bacillus subtilis, a &
cpeone 3aconéunvix nousax MFD-200 Pseudomonas caryophyllis, MFD-5000
Bacillus subtilis 6 konuuecmese 2,0x108 - 8,2x10™ xn/mut.

11. B ycnoBusax ciabo 3aCOoNEHHBIX,0pallaeéMbIX TaKbIPHO-IYTOBBIX U CEpO-
OyppIX TOYB /I aKTUBAalMK Ipoliecca OUOpeMUAMAIIMN  PEKYJIbTUBALIU
pEeKOMEHIyeTCs TPUMEHEHHE TakuX pacteHui kak kiesep (Medicago falcata L.),
B CpeOHE 3aCOJEHHBIX OpAIIAEMbIX JIyTOBO-AJUIFOBUAJIBHBIX II0YBAaX COPro
(Sorghum saccharatum), B TakbIpHBIX M CEpPO-OypbIX IOYBaX, HE HMEIOIINX
BO3MOYKHOCTH OpalieHus moJisiHb packuauctyro (Artemisia diffusa H.Krasch), a B

MYyCTHIHHO TECYaHbIX IMOYBAX €XOBHHKaA IepcTrcToHororo (Anabasis eriopoda
(Scnrenk) Benth).
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INTRODUCTION (abstract of doctoral (DSc) dissertation)

The aim of the research work distinguish the difference between the
sources of pollution of soils of desert region of the southern region of Uzbekistan
by oil and oil products, and to develop biological treatment method.

The object of the research work: grey-brown soils, irrigated meadow-
alluvial, irrigated takyr-meadow soils of arid zone of Kashkadarya region and
takyr, sandy desert and irrigated grey-brown soils of arid zone of Surkhandarya.

Scientific novelty of the research work:

for the first time the distances on the pollution sources of several soil types of
arid zone polluted by oil and oil products and the differences on soil profiles were
revealed;

changes in the organic and anthropogenic carbon, and humus contents of the
soils polluted by oil and oil products were studied;

created recultivation technology of combined application of the strains of
MFD-100 Pseudomonas stutzeri, MFD-200 Pseudomonas caryophyllis, MFD-
5000 Bacillus subtilisfor the arid zone soils polluted by oil and oil products;

developed the individual factors, algorithm and stages of recultivation of the
soils polluted by oil and oil products, and done periodization of recultivation
process;

rehabilitation parameters and coefficients of soil fertility after recultivation of
the soils polluted by oil and oil products were developed.

Implementation of the research rusults. According to scientific results
obtained by the recultivation of the soils of southern part of Uzbekistan polluted
by oil and oil products, the following measures are:

has been realized to restore, increase, maintain and improve the fertility of
degraded soils (the State Committee on Land Resources, Geodesy, Cartography
and State Cadastre, May 4, 2017, No. 2-05-4172),. The technology has allowed to
remediate soil cover from oil pollution and to restore its fertility;

has been introduced for rehabilitation of disturbed soil, improvement of their
properties and in the development of appropriate plans of the State Committee for
Ecology and Environment (State Committee for Ecology and Environment
Protection, 03/2-2831 No, from 14 August 2017). Scientific results have allowed
to improving chemical, physical and biological properties of soils, and to
rehabilitate chemical contaminated soils;

the obtained results by introducing the plants with remediation features to
recultivate contaminated soils by oil and oil products have been used in F-5-01
Project titled “phytocenetic and population-ecological laws of the plant cover of
Tien Shan” (NUU, 2012-2016) (Agency for Science and Technology, FTA-02-11/
477 from August 14, 2017). The application of scientific results has contributed to
the improvement of soil properties.
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The structure and volume of the thesis. The dissertation consists of
introduction, five chapters, conclusions, list of references. The volume of the
dissertation is 200 pages.
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