
OT3bIB
oSuqr,ranrHoro onnoHeHTa AoKTopa rexHr4qecKnx HayK, AorleHra

Hoeuroea Au4pex EereHrenprvia Ha Ar4cceprarlr4rc [oruarreHro

IOruara EsreHresnrr <<llonbrrueHpre gKororr4qecroft 6esouacHocru

opocl4TeirbHbrx MeJrlroparlwft npw IacrroJrb3oBartvrw npr4poAHbrx r4

cTorrHbrx BoA), npe.4cTaBJreHHyro K 3arTILrTe B AraccepraquoHurrft

ooBer [,999.214.02 npu OfFOy BO <,,{oHcrcoft rocy,IapcrseHHnfi

arpapnrrfi yHl4Bepc[Ter)) Ha colrcKaHr4e y.renofi cre[eHr4 ,qoKTopa

rexHuqecKrrx HayK tro cneqpruurbHocrlr 06.01.02 <Menr4opaur4r, pe-

KyJrbTr{Barlur I/I oxpaHa 3eMeJrb>.

Arcrya.nrHocrb reMbr Auccepraqnn. Cra6r4JrbHoe [pot43BoAcrBo ceJrbcKoxo-

srftcreenHofi npo.4yKrlnrl Ha rore Poccuu, r4e upeo6JraAaror 3acyrrrJrlrBbre .f,BJreHr4.fl,

Bo3Mo)KHo JrI4IrIb Ha peryJrtpHo opouaeMbrx 3eMJrfix. OAuaro aKTynrrrHocm npo6leuu

4eQnqwra npecHofi BoAbI t4, coorBercrBeHHo, parl[oH€rrrbHoro vc[oJrb3oBaur4fl rrpr4-

poAHbrx pecypcoB AI4KTyer ueobxo4raMocrb paspa6orr<ra KoMnJreKcHbrx [oAXoAoB rro

IULIpOKOMaCTUTa6HOMy I,ICtIOirb3OBaHr4rO IIOA|OTOBJTeHHbTX CTOqHbTX BOA 14 gKOIOrUqe-

crla He6laro[oryqHbrx npl4poAHbrx, B ToM qr4cre rroA3eMHbrx BoA. ftx sroro s 6rra-

Nafimefi nepcrIeKTI,IBe, [yreM HoBoro crporlTeJrbcrBa, peKoHcrpyKrlr4r4 r,r rexHr4qecKoro

flepeBoopyxeHl4t ompstrofi lt 3aKpbrrofi opocurenrnofi cerr4, 3Haqr4TeJrbHuur qacrb Ko-

ropofi noqrl{ 3a noJryBeronofi [epr4oA gKc[Jryararlur4 MopiubHo ycrapela, ueo6xoArrMo

npoBecTl4 Mepo[pI4rITI{t IIO CO3AaHr4rO 9KOIOII4TIeCKT4 Op[eHTr4pOBaHHbrX Ir4ApOMeirr4O-

parI,IBHbIX cl4creM HoBofo tIoKoJreHI4r, ocHalqeHHbrx aBToMarr43l4poBaHnoft, ua4exnoft,

rore6anuf,M KoHrIeHTpaq[u npunaecefi

plccJreAoBaHr{r ilo paspa6orxe l,ro4yneft

B I,IX TILICJIe )KI4BOTHOBO,4qeCKI4X CTOKOB.

,n 
opoclilemnofi BoAe, ueo6xo4nMo [poBecrr{

oqI,IcTKrr pr noAroToBKrr HeKoHAprrlproHHbrx BoA,

BbrcoKorlpoll3BoAl4Tersuofi E oKoHoMrlqecKn e$Qerrunnofi nonusHofi rexHraxofi. llpu
groM B BHAy rryBcrBllTeJlbHocrr4 coBpeMeHnofi norzeHoft TexHuKr4, pearrr43yroqefi eo-

-
AoC0eperarcque cnocoobr [oJrr4Ba, TaKr4e KaK AoxAeBaHue Lr KarreJrbHoe opoueHr4e, K

B cs.flgpl c grI4M cqr4Taro, rrro Ar4cceprarlrroHH€ur pa6ora ,{ovraruenxo IO.E. f,BJrf,-

ercfl aKTyalluoft, a pa:pa6orKa I4 BHeApeHr{e ero rexHoJror[u noAroroBKr4 rrpr4po.{Hbrx

14 croqHblx BoA AJrf, opolxeHut ceJrbcKoxogrftcrseHHbrx KyJrbryp npr4 Aorrycrr4Mbrx gKo-

JlornqecKl{x Harpy3Kax, o6ecuequBaloqefi soAoc6epe}KeHue, r,rMeer HayqHyrc r,r [paK-
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TLIqeCKyIO qeHHOCTb.



MeroAo.nornrrecKafl *r MeroAlrqecKaq ocHoBa lrccJre,tloBawuit cocrol4T B

o6o6rqennv v anaJrvrce HayqHo-TexHr4qecrofi raHSopMarlu[r rro rroAroroBKe rprrpoAHbrx

14 croqHblx BoA, Izx I4cnoJlb3oBaHr4ro Anlt opotuenLrfl ceJrbcKoxog,sficreeHHbrx Kyn6Typ,

[pI4MeHeHI4I4 MeTOAOB MareMarr{qecKoro MoAeJrr,rpoBaHr4-f, Lr reopvr4 BepoflTHocrrr lJrfl
pellreHl4t reoperl'IqecKux 3al.aar, KJraccr4qecKrfx MeroAr4K r4 per.JraMeHToB npr4 npoBeAe-

HI'ILI 3KC[epLIMeHTOB, JII4IIeH3I{OHHbrX Clerlr4iurr43r4poBaHHbrx npofpaMMHbrx npoAyKToB,

eepuSraraql4lI pe3yirbraroB Teoperr{qecKr4x r,r npaKTr,rrrecKr4x r4ccJreAoB arrwit.

Crpyrcrypa v o6ulaq oueHKa coAeplr(aHur pa6orrr. ,{ucceprar\vrfl r43Jro}KeHa

na 366 crpaHl4llax Marrrl4HHoro reKcra, cocror{T r43 BBeAeHvrfl, cevtvr HraB, 3axJrroqeHufl,

peKoMeHAaqufi npol{3BoAcrBy I,I nepcrreKTr4n 4alruefiruefi pa":pa6orlcu reMbr r4ccjreAo-

Ba}dprfl, clrrcKa Jrl4Teparypbr r{ flprrroxeHraft. Cnracor Jrvreparypui co.tu" tner 298

Har4MeHOBartwit r4crorrHr4KoB rlr4Tr4poBalars, B TOM qr,rcle 30 zapy6exHbrx.

Bo eeedeuuu pacKpbrrbl aKTy€ilbHocrb reMbr Ar.rcceprarlr4r4, creneHb ee paspa6o-

TaHHOCTI4, IIeJIb 14 3AAAI{II I4CCJTeAOBaHVfl, HayqHa"f, HoBI43Ha, Teoperr4qecKafl vr npaKTI{-

qecKulfl 3HaquMocD pa6oru, MeroAoJrotvrfl. u MeroAhr trccJreAoBaHvrfl., noJromeHrar. BbI-

Hocl4Mbre Ha 3auIHTy, creueHb AocroBepHocrtru aupo6aqzr rtoflyqeHHhrx AaHHbrx.

B nepeoit zrane npoBeAeH alaJrLrs JrureparypHbrx AaHHbrx rro or{eHKe KaqecrBa

opocl4Tenbnofi no4rr, roroprrfi noKa3arl HeBo3Moxnocrb ycraHoBJreHufl, x(ecrKr4x rpe-
6onarruit, TaK KaK B opocl4TeJrbHbrx MeJrr4oparl[rx [oMrrMo [apaMerpoB norueHofi BoAbr

ueo6xo4nMo yqurblBarb uoqBeHHble rr rplAporeoflorl4qecKue ycJroBlr{ opomaeMoro ar-
poJIaHAIuaQra. OnpeAeJIeHo, qro npuopl4TerHbrM HalpaBJreHLreM MoAepHr43arlr4r,r opo-

cI4TeJIbHbIX CLICTeM flBJUIeTCt XX [epeopl4eHTaqr,Ir Ha qacTr4qHoe r4JrR [oJrHoe r4clroJrb-

3oBaHI4e crotlHblx no4. Tarxe ycraHoBJreHo, qro paquoHurrrbHoe BoAoloJrr3oBaHr{e B

rlpoqecce opolueHplf, QToqHbTMLI BOAaMI OpraHr.r3yerc-fi 3a cqer perynvpoBa]Fivrfl, Bo.4HO-

coJleBoro pe)KIrMa, co6mo4enurfl npaBLrJr oKcrrJ$iarar\ur4 u ycrpoficrBa noJrefi oporue-

Hllfl' cBoeBpeMeHHofo BBoAa Apeuaxnoft cerv, r4crroJrb3oaanufl HopMaruBHo-

oqI4[IeHHbIX CTOqHbIX BOA, OnepaTr.rBHofo MoHr,rTopr4Hra [p[poAHbrx BoA r,r [oqB.

Bmopan zttqeo no3BoJrlrJra BrIIBI,ITT Heo6xo4uMocrb e paspa6orKe r4 BueApeHupr

Kpurepl4eB oIIeHKLI t4 cl4creMbr floKa3areJrefi raqecrna AJrfl npr,rpoAHbrx r,r croqHbrx BoA,

I4c[oJlb3yeMhrx Ha opoueHue. llpz oroM [pprroAHocrb r4x neo6xo4nMo orleurrBarb rro

xI'IMI{qecKoMy cocraBy, r<otoprrfi Sopnaupyercf, 3a cser KJrr4MaruqecKlrx oco6enHocrefi

pailoua lI [oqBeHHo-MeJrrloparl4BHbrx ycronuft opouaeMoro yqacrKa. 3Aecr xe o1rpe-

AeJIeHbI TIrtIoBbIe yqacrKl,I upoBeAeHrrfl vrccnegLoeaHlrft no paspa6orKe rexHoJrorr4r4 Bo-

AonoAroroBKI4. Brrssneurr xapaKTepHbre AJrr reppr4Topr4r4 arokr BoAoHocHoro KoM-

rJIeKca (1,0-12,5 vr, 1,6-8,5 na, 5,0-14,0 r), ypoBeHb Mr,rHeparrr43arrrr4 rpyHroBbrx BoA

(7,9-9,6.h*'), xI4MI4rrecKtrit cocras BoAbr (cynr$anr6re HeoAnopoAHor-o Karr,roHHoro



cocraBa) I,I KooOQI,IqLIeHr Snnrrpaqlrr4 roAcrrdrralourx rpyHroB (0,05-1,5 u/cyr).

Tpemua zJtaaq nocBrrqena MoAeJrrlpoBanr4ro flpoqeccoB 3KoJroruqecrofi cta6unr-

Hocrl4 oponaeMblx arpoJlaH4ruaQron u noAoc6opHbrx 6accefisoB or Bo3Aeftcreur opo-

cl,rreJrbHbrx cncreM c MoAyJrrMI4 rro [oAroroBKe npI4poAHbIX I4 crorrHbrx nog. ,{rx
orleHKpr BrrvflHvrfl opocprreJrbHbrx cr4creM Ha arpoJraH4ura$rrr ilpeAJro)KeHo r4c[oJrb3o-

Barb uHAeKc gKoJror[.recKoft 6esonacHocrvr vnv cyMMarop xoe$tpraqueHToB 3KoJrorrr-

.{ecKoft 6esonacHocru cra4r4fi NusneuHoro rIr4KJra opoclrrenrnofi cr4creMbr, a rarcKe

uHTerpiurbnrrfi noragareJrb gKoJron4qecrofi Harpy3Krr r4Jrr{ cyMMarop Herarr{BHbrx oKo-

. rornqecKrlx nos4efi c revft opocr4TeJuHofi c[creMbr.

YcrauonneHo, qro noMHMo onacHocrlt yxyArneHr4r arpoMeJrr4oparr4BHoro cocro-

fl:or4r arpoJraHAruaQron, noJrr4B croqHbrMr4 BoAaM[ Mo]Ker cflpoBor{apoBarb rrpoqeccbr

anQQysHoro 3arpf,3Henvrfl. rpyHroBbrx BoA, Koropbre 3a cqer rpaH3ura [o rr4Aporpad.u-

qecrofr cerv MoryT cnpoBorllrpoBarb yxyArueHr.re oKoJroru.recrofi o6cranosxr4 BoAo-

c6opHux 6accefinos. Brra.f,Hue Bo.{oroKoB, KaK HaKonrrrer.rr croqHbrx BoA, Ha rr4Apono-

rruIecKyro o6cranosKy opouaeMoro arpoJraHAruaSra 14 MexaHr43M rrx pacrrpeAenennfl,

no n4ApoJroruqecKoMy pa3p$y r4ccJreAoBaHo c r{c[oJrb3oBaHpreM KJracc[qecKr4x ypaB-

nenraft BJraronepeHoca.

CrvroAeJrrzpoBaHbr crleHapvr4 B3ar4Mo4efi creras (opocl4remuofi crrcreMbr r4 crorr-

uoft no4rr) c Aorrycrr4MbrMpr, [pe.{enbHbrMlr r,r cBepxKpr4Tr4qecKlrMr{ KoHrIeHTparILrflMLr

3alpr3Hrroqux BerqecTB, flpu KoTopbrx opocl4TenbHa-fl cr,rcTeMa cooTBeTcTBeHHo

ycrofiuHna, 6wcra6krrrbna n <<noru6aer). Onpe4eneH Kplrreprafi, ouucrrearorqnfi noc-

[pLtr,rMqrrBocrb opocraremnofi cucreMbr K croqHbrM BoAaM c orrpeAeirennofi KoHrIeH-

rpaqnefi 3arpfl 3Hruoqvx BerqecrB.

Ha ocnone KJlaccuqecKoro ypaBHeHlrfl BoAHoro 6anasca paspa6orana nnQopvra-

IllloHHo-coBeryroqar MoAenb n3MeHeHr,rr ce3oHHofi uarpysnv ilpv peairr,r3arlr4r,r rexHo-

lorI4qecKr4x rrpoqeccoB BoAorroAroToBKr,r Ha opocrrreJrbHbrx clrcTeMax, Koropar no3Bo-

n.uer rIprIHI4Marb otlTr4MullrbHbre perueHu.rr [pr4 pa6 ore orrr4crHbrx c oopyNeuufi .

B uemeepmoil anaee [poBeAeHu na6oparopHbre r4ccJreAoBalr4fl., Korophre [o3Bo-

Irtrnrvr parpa6orarb 4r'fl HanopHbrx Sranrrpon oKolorr4qecrH 6egouacnrrfi SHnrrpyro-

qufi ererraeHT, Hanornennrrfi rpaHyn[poBaHHbrMrl orxoAaMlr rJracrMaccu Sparqnefi

0,3-30,0 MM I{ KBapIIeBofi rr,ryroft Spaxqueft ue 6oree 0,15 uvr, cBr3aHubre nonusQurp-

TIOLI CMOJIOI4.

B nnmoil ?Jtqee paccMorpeHbr rexHoJrorr4r{ peareHTHoft o6pa6orKn xprBorHoBoA-

qecKl4x croKoB. OAua rr3 TexHoJroruft ABy(craArlitHaq 14 rrpeAycMarprrBaer r4cnoJrb3o-

BaHI4e al[aparoB c qenrpo6exHbrMr4 r4 oneKTpoMarHr4THbrMrr rroJrflMr.r B [prrcyrcrBuur

Qepporr,rarHLITHbIX 
qacrnrl. Ha nepnoir craguu mlrBorHoBoAqecKlre croKlt o6pa6aruea-



rorcr B TeqeHVe 30-120 ceKyHA B floJre MarHrITHoft un4yrquu 0,1-0,13 Tn u qeroqHo-

ro KoaryJrflHTa B KoHrleHTpar\vvt,3aBlrc-flIqeft or rolzqecrBa aKTI4BHo 4eficrryrolqero

BerrlecrBa, Ao 3HaqeHr{r BoAopoAHoro noKa3areJlt 10,0-11,5 e4IaHuII. Ha nropofi cra-

4uN o6essapalxuBaHne npoBoAr4Tcr raK)Ke B floJre MarHpITHofi zu4yrtlvrvt, Ho Ha ypoBHe

0,17-0,25 Tl, n B [pr4cyrcrBlru noAKrrcJrrroqero peareHTa B KoHIIeHTpau:ala,3aBr4cfl'

1qefi or KoJrr,rqecrBa aKTr4BHo geficrnyroulero BelrlecrBa, ot 30 lo 120 ceKyHA c tIoHLt-

xeHr,reM 3HaqeHI4t BoAopoAHoro [oKa3areJlt Ao 6,5-8,5 eAI4HpIII.

fipyrofi TexHoJroruefi npe4ycMorpeHo BHeeeHI4e B pa3AeilfleMble ua $asu Nra-

BorHoBoAqeaKr,re croKr4 rroJrr{oKcLrxJropI4AxJIopLIA iuIroMLIHI4n (IIOXA). YcranoBJIeHo,

qro npta BHeceHrllr oAHofi w rofi ]Ke Ao3br IIOXA, I{Meroqero p€l3rl4qHyto ocn6nHocrb,

purAeJreHlre xcr{BorHoBoAqecKr4x croKoB Ha xr{AKyro Sa:y LI TBepAyIo Sparqzro npore-

raer naN6onee eQSeKTr,rBHo B cJryqae Hr43KoocH6eHoro peareHTa. C yuerou orl4x pe-

3yJrbraroB AoKa3aHo, r{To AByxcraAuirlrras. cl{creMa o6pa6omrI croKoB cBI{HoBoAlIecKI{x

$epr" - Ha rrepBoit claguw BHeceHI,re [o.{Kr4cJrrrcrqero peareHTa B KoHIIeHTpar\w, 3a-

nucrrqeft or KoluqecrBa aKTr4nuo 4eficrByroqero BelqecrBa, o6ecneul4Baloqero pH na

ypoBHe 6,5-7,5 eAuHLru, a Ha BTopoir craprvu BHeceHI4e HI43KoocH6Buoro IIOXA als

arperarlr4r4 KoJrJror4AHbrx qacrrrrl 14 LrHTeucuQuraqvrur r4x ceAuMeHTaI\r4v - [o3BoJlter

rroJrHocTbro oT,qeJrllTb KoJrJror4AHbre qacT[IIbI pI MI,IKpOOpf aHI43MbI B OCaAOK.

.{nx SparqlroHrrpoBaHlrr crorrHbrx BoA KPC npe4no)KeHo l4crloJlb3oBarb Koary-

JrtHT noJrlrttrlrcMrt:rtuit rraApoxJropv4a, npu 4o6aBJIeHI4I4 Koroporo B croKl4 14 I4HTeHcpIB-

HoM r4x rrepeMerrruBaHvrv, Aocr[raercx e{SercruBHoe pa3AeneHne rnepAoft Sparqnu or

Nra4roft Sasu. Orcrofi, [crroJrb3yeuufi Ha oporueHlle ceJlbcroxogsficrBeHublx Kynbryp,

Salcru.recKr,r [peAcraBJrfler co6oft KoHrIeHTpar [oJIe3HbIx An-a pacteuuir 6raoreHnrrx

SJIEMEHTOB.

B nolenrrx HccneAoBaHlrflx no orlenKrr BlrvrflHt4-a opolueHl4fl rIoAroroBJIeHHbIMI,I

crorrHbrMr4 BoAaMpr Ha [oqBeHHbre flpoqeccbl I{ ApeHa}Kuufi cror ycraHoBJIeHo, qro nppl

norzsHofi HopMe 250-450 *tlrarrrlcJreHHocrb KoJroHrIIl rloJle3Hofi rraurpo$lopn pacrer

v 116-4,5 pa3a orHocr,rreJrbHo opouraeMbrx yqacrKoB, fAe rIoJIrrBbI rIpoBo.{I4nI4 (oobltl-

sofi>> soAoft rrc orKpbrrbrx BoAolrcroqHrrKoe. Tarxe orMerreHo 14 yrrytllrrenl4e BoAHo-

Qusuuecxux ceoficre r4 yBen[qeHr4e ocHoBHbIX gJIeMeHToB rrraraunfl. B rIorIBe B cpaBHe-

Hrrv c KoHTpoJrbHbrMpr yqacrKaMu. O4uaro TIoJII4BrI rIoAroroBJIeHHbIMI4 crotIHbIMIl Bo-

AaMr4 corrpoBoxrAarorcr MaKcuM€urburru Ae6uroM B ApeHax{Hble BoAbI 3arpt3Hsloull4x

BerrlecrB B HarritrrbHbre nepraoAbr Bererarlr{r4 ceJlbcroxossficrBeHHblx Kynbryp I4 H[Be-

Jurpylorct AaJI ee, uro o6ycloBJleHo rlp oqec cauu nu S unbrp aI{LII4.

B utecmoil enaee parpa6oran cnoco6 AByxcraAl4ftnofi noAroroBKl4 ApeHaxHoro

croKa, ua uepnoft cra1nvr npeAycMarpnnarorqufi rpy6yto orllzcrKy B celaparope vrvr



rr,rApoqr4KJroHe, a Ha BTopoft - ToHKyro oqllcrKy B SvnbrpyroqeM KoJroAIIe c Snnrrpy-

rorqlrMl4 noJrbrMl4 3JreMeHTaM[ rlr4nr,rHAp[.recKofi $oprr,ru I43 orxoAoB yroJlbHoro [poLI3-

BoAcrBa. Bnyrpr qlrnr4HApoB floMerrlarcr cop6enr I43 pl4coBofi Iuenyxra, ynaKoBaHnrrft n

6a:alrroeyro rKaHb, .rro o6ecneqr4Baer cHilxreHr4e rpyAo3arpar nppt 3aMeHe unl4 pere-

Hepaquu orpa6oranHoro cop6enra.

B cedanoil znaee [peAcraBJreHbr p$yJlbrarbr rexHl4Ko-gKoHoMl4qecKoro o6ocHo-

Balvfl.peKoHcrpyKrlr,rrl opocr4TeJrbHbrx cprcreM B KoHType Blrufllnvrfl Earaeecroro opocn-

TeJrbHoro KaHarra 3a cqer BHeApeHr,rfl TexHoJrornfi no4orloAroroBKl4, noBTopHoro Ilc-

.[oJrb3oBaHvr ApeHa)KHbrx r,r c6pocuux BoA Anfl oporrleHl4fl cenbci{oxogsficreeHnrrx

wlbTyp, a TaKrKe onpeAeJreHbr cBoAHbre 3aTpaTbI Ha opraHl43allruo oql4cTIfla noilasHofi

BOAbr r,r npuBeAeHa cTor4MocTHaf, orIeHKa npeAoTBpaIIIeHHoro 3KOJIO|I{IIeCKOrO Y[Iep6a

oKpylKaroqeft cpe4e.

Creneur o6ocuosaHHocrn HayqHbrx rroJroll(eHufi, ertnoAoB rI peKoMeHAa-

qnfi, cQopMyJrupoBaHHbrx B Arrcceprar\rru, rlx AocroBepHocrb [I HoBI{3Ha rIoATBep-

xAaerc.rr paccMorpeHlreM 3Harrr,rrerbHoro o6leMa JII4TeparypHbIX I,IcroqHI4KoB rlo reMe

r4ccJleAoBaHr4t, BKJrroqarcql,Ix HayqHbre u [aTeHTHbIe MaTepvurbr, [poeKTHbIe pa3pa-

6orru, crarr4crlarrecKr4e AaHHbre u HopMarI4BHbIe,qoKyMeHTbI, tIoHI4MaH[eM l43yqaenaoft

Hayunofi upo6leurr u rpr4qt4H ee SopunpoBaHl4fl. lloly.reuuena o6reua sKcrIepIlMeH-

TaJrbHbIX AaHHbrX, r4CnOJrb3OBaHr4eM KJTaCCUqeCKIIX MeTOAVTK pr nporpaMMHbIX [poAyK-

ToB AJrfl ux o6pa6orKr.r, MeroAoB MoAenprpoBaHl4t, nepzQrara\uefi, pe3ynbraroB Teope-

Tr4qecKr4x Lr npaKTlrrrecKlrx rlccJreAoBantuit, o6cyx4eul4eM pe3yJlbraroB uccrelosanutrr

na ronSepeHrlnflx, rry6nuraqvflMkr ocHoBHbIX [oJIoxeHI,Ifi 4raccepta\ur4 B pelleH3lrpy-

eMbrx rrsilaluflx, p eKoMeHAoBaHHbIX BAK Mrauo6pn ayKI{ Poccuu.

Brrno4u, ctpoprvrynupoBaHHbre B 3aKrroqeHl4e Allcceprallprvl, flBrrflwrct Jloruqe-

cKr,rM 3aBeprueHueM p€Bpa6oranurrx reoperllqecKl,Ix IloJroxeH[ft n peaynbraroB LIccJIe-

AoBaHr{r aBTopa, craHoBrrcs 6agosrrMr,r AJrt nocJleAyloql4x I4ccJle4onaHIaft B AaHHoM

Ha[paBneHvrv rr co34anprfl, KoHKperHbrx peKoMeuAaqrafi HayKe I4 [pol43BoAcrBy rlo 3Ko-

rorlrqecKofi cra6unsHocrr4 opouaeMbrx arponaH4uaQroe u no4oc6opHblx 6accefinos

or sosAeftcrBtrr opocr4TeJrbHbrx cr4creM c MoAyJIflMI4 rro noAroroBKe fip[poAHbrx I4

crorlHblx 8o,4.

llay.uran HoBr{3Ha pe3yJrbraroB rrccJregonanufi cocrol4T n paspa6orKe rexHo-

lorr4qecKux pelreHr4fi no o6ecneqeHr4ro sKorrorl4qecroft cra6ulurocrl4 opouaeMblx ar-

ponaHArrraQron u soAoc6opHbrx 6accefinor3 or no:4eftcrBnfl, opoclrrenbHblx cl4creM c

MOAyJI'MI,I nO TTOA|OTOBKe np[pOAHbIX I4 CTOqHbIX BOA.

3na.ruprocrb p$yJrbraroB rrccJreAoBaHnft AJrfl HayKrr I{ [paKTIrKIr. Teoperu-

qecKarr 3HaqrlMocrb pe3yJrbraroB trccJreAoBaHzft garuroqaerc-fl B coBepmeHcrBoBaHI,IlI



MoAeJreI4, oIIeHI4BaroqLIx BJrLrrHr4e opocr4TeJrbHbrx cr4creM c MoAyJrrMz lo [oAroroBKe

flpupoAHblx 14 cToqHbIX BoA Ha SKoJrorvqecKylo 6egouacnocrr Synr<rltroHr,rpoBa1vrfl.

opouaeMblx arpoJlaHAllaQTax I{ tlo3BoJrtrcrqr4x cKoppeKTr{poBarb r'r orrrr4Mr,r3r,rpoBar6

perueHr4.rr oneparop a fipv pa6ore oqucrHbrx coopyxeuufi .

llparrzuecK[ul 3HaqllMocrb pe3yJrbraroB r.rccJreAoeau[fi 3aKrroqaercr B pa3pa-

6ome peareHTHbIX TexHoJrorzfi no4roroBKr4 croqHbrx BoA cBlrHoBoAqecKux KoMnJreK-

coB I,I S"ptur KPC, o6ecne.rzBalolqr4x pa3.qeJreHpre xra4rofi Sa:u or rBepAofi Qparquu
MeroAoM orcrar4BaHnfl no 90 %.

Crenens 3aBeprrreHHocrlr Allccepraruu u KarrecrBo oQopvr.nenun. llepeqeHb

paccMarpllBaeMbrx BonpocoB, pe3yJrbrarbr reoperuqecKr4x kr sKcrrepnMeHTurJrbHbrx rrc-

cJreAoBaHI,Ift, ocHonHble BbIBoAbI rro Ar,rcceprarlnosnofi pa6ore cBr4AereJrbcrByror o

[oJIHore pelueHz-t rlocraBJreHHbrx Ha]^{Hbrx 3aAaq. [racceprarryfl flBrrflerefl 3aBeprueH-

uoft uayuHo-realzQ[qplpoBannofi pa6oroit, wanucaHa rexur4qecKr4 rpaMorHbrM r3br-

KoM, IIo crpyKType coAepxaHus. w o6reMy, crr4Jrro r43Jror{eHr{x lr o$opMJreHr4ro coor-

BercrByer rpebonaunxvr BAK Mzuo6pnayxu PO, [peAtrBnreMbrM K AoKropcKtrM Ar{c-

ceprallrltM. .{racceprarllloHHa.n pa6ora coorBercrByer ryHKrav 12, 13, 21, 24, 30, 33

racuopra c[eIII{utrIbHocrI,I 06.01 .02 <<Mertuopaqlz.fl, peKynbrlrBar\vflr4 oxpaHa 3eMeJrb)).

OcnoeHrre peyJrbrarbl ALlcceprar\uv ony6nuroBaHbr n 118 pa6orax, stnro'aal2
uy6nuraqvu, vH4eKcrrpyeMbre B HayKoMerpuqecKr4x 6agax Scopus n Web of Science,

23 ny 6 tuKaIIpII4 B pelleH3l,IpyeMbrx vrs4aHnfl4 peKoMeHAoBaHHbrx BAK Mnno6pn ayKar

P@,22 oxpaHHbrx AoKyMeHra, 4 uoHorpaSnu.

Co4epxaHl4e aBTopeQepara coorBercrByer [peAbrBJrreMbrna rpe6onaHr4rM Lr Ao-

craToqHo rIoJrHo oTpax{aeT ocHoBHbre [oJroxeHlrfl v HayqEbre pe3yJrbraTbr Ar4ccepTarlr4-

osnoft pa6orbr, BrrHeceHHbre Ha 3arqr,rry.

3avre.faHus lr nor(eilaHvfl rro Aucceprarlr{onHofi padore:

l. flo p$yJrbraraM TeoperplqecKoro MoAeJrrrpoBaHr4fl npoqeccoB sKoJrorlr.recrofi

cra6unrHocrl,I opouaeMblx arpoJraH.qruaQroe- u no4oc6opHhrx 6accefiHoe or nos4efi-

crBnfl opocI4TeJrbHbIX cI4CTeM C MOAyJTTMI IIO nOATOTOBKe [pprpoAHbrx r4 croqHbrx BoA

xeJlareJlbno 6rrno [pI{BecrI4 IIpI4Mepbr perrreHnr [pe.qJroxeHHbrx irao4elefi [pr4MeHrl-

TeJrbHo K TpInoBbrM yqacrKaM EpoBeAeunfl uccne.qoBarruit pr Aarb peKoMeHAaWr4 rro no-

JII4BHbIM Halpy3KaM npu opom eH.nv rroAroToBJreHHbrMLr croqHbrMr4 B oAaMr4.

2.8 $ 4.1 onl4caHa KoHcrpyKIII4r Sranrrpyrorqero oJreMeHra Arr.rr HaropHbrx

Qunrrpon, peKoMeH,ryeMbIX AJrr BoAorroAroroBKrr, roroprrfi HarroJrHeu rpaHyJrrpoBaH-

HbIMpI orxoAaMl4 ruIacrMaccbr, KBaprlenoft nayrofi u nolueSvrpHoft cnaolofi. I4s pa6oru

He tcHo, B KaKoM cooTHOIXeHI4r4 I4CtrOJIb3yIOTC.rI [peAJIOXeHHbIe KOMTTOHeHTbI AJIf, CO-



s4anr4fl. peKoMeH4yeMoro qnJrrrHAprrqecKoro Qnnmpyroqero gJreMeHTa c noBepxHo-

crbro Qunrrponanvrfl 0,25 vt" r4 KaK npov3BoAr,rrc.f, ero pereHeparlr4fl. npvr HacbrrqeHr4r4

neQrenpoAyKraMv.

3.3.qecr )Ke rrpr4BeAeubr p*yJrbrarbr LrccJreAoBaHr4r no oqrrcrKe npr4poAnofi eo-

gu (ra6n. 4.2, c. 137). Tpe6yercq rorcHr4rb, rrpu rar<ofi cKopocrrr $unrrponaHvrfl )Klap-

roQasnofi crrcreMbr [oryqeHbr [pr4BeAeHHbre pe3yJrbrarbr, ecJrr4 B Mero.qprKe 6rrro sa-

JroxeHo rprr Baprraura - 0,7, 1,5 u 3,0 nal.r. KaK erzser cKopocrr SranrrpoBaHr4r rpr4-

po4nofi BoAbr Ha yBelr4qeHrle ocaAKa na Qnmrpyroqeft neperopoAKe, efo conporr4B-

JIeHI,Ie 14, COOTBeTCTBeHHO, OpraHOJIe[TI4qeCKLIe LI TOKCI4KOJIOTI4qeCK[e nOKa3aTeJrLI Ka-

qecrBa opoclrreJnnofi BoAbr.

4. 8 $ 4.3 sa c. I45 r e 8-M norro)KeHr{u (npu cKeosHofi HyMeparlr4u) wa c. 12

Ar,rccepTarlr4kr Ha 3arrlrrTy BbrHocr4Tcr ypaBHeHve (Arrc[epcr4oHHofo aHaJrz3a Blrr4flIlvrfl

opolreHr,rr floAroroBnenHoft [pprpoAHofi no4rr Ha ypoxafiuocu B 3aBr4cr,rMocrrr or

cnoco6a oporueHra.rr 14 rrprrpoAHo-KJrlrMarr4qecKr,rx ycronuft>. Heo6xoArrMo rrorcHlrrb o

KaKoM KoHKperHoM ypaBHeHrrr4 Lr4er peqb, ecJrra AracnepcproHHbrit avallus 4eyxQamop-

Hbrx u ApyrLrx orrbrroB rl3BecreH n3 MeroArrrz [ocnexoBa B.A. (1935) 
" 

ap.

5.8 $ 5.1 paccnrorpeHa AByxcraAr4irsas. pearenTHa.rr rexHoJrorr4r noAroroBKr{

croqHblx BoA c I,IcnoJIb3oBaHLreM a[[aparoB c qeHrpo6e]KHbrMr4 r4 gJreKTpoMarHlrrubrMr4

loJIf,MIl B rlpucyrcrBupt $epponaarHr,rrHbrx qacrltrl. Coruacno anropcr<ofi Teopr4r4 B 30-

Hax cKonJrenvrfl. QepporraarHrarHbrx qacrr4r{ u qacrr4rd peareHTa 6yxy, rporeKarb Sra:u-

Ko-xI{MuqecKI,Ie rrpoqeccbl, cnoco6crByroqr4e 4eQopnraqr4r4 Kprlcrarrnuqecr<ofi pelrerKr4

TBepAbrx qacTI4II peafeHTa, I,I, coorBercTBeHHo, [oBbrrueHl4to aKTI4BHoOTI4 xtlMplqecKr4x

BerqecrB. OAnaro cneAyer orM-err,rrb, qro, KaK r,r3BecrHo, B ruo6ou Br,rxpeBoM rtofle qa-

crI4IIbI rnep,uofi Sasrr c rrJrorHocruo 66nrurefi nrorHoerpr cuoursoft Qa:u ABtDr(yrcr y

nepu$epur4 arrlapara. B ce.f,glr c 3Tr4M Bo3HLrKaer Bolpoc HacKoJrbKo r{eJrecoo6pasHo n

IIpeAnoxeHHoM Bapr4aHTe prcnoJrb3oBaTb Br,rxpeBbre an[apaTbr BBr{Ay Tofo, qTo qacTb

peareHra n xu4rcoft Sa:e y4aneHa or SepponrarHrrrHbrx qacrur{ ra He 6yAer aKrktBr4po-

Barbcr. Tarxe cJreAyer rro.f,cHr4Tb 3a cqer KaKofo MexaHrl3Ma 6yler [poreKarb Ae3aK-

TvrBarlvfl, flaroreHHoft nanrcpo$nopu, pa3Mepbr Korophrx cocraBJr*or or 0,3 4o 30 MKM.

6. CornacHo pe3yJrbraraM r{ccneAoBaHr4fl, aBTopa peareHTHafl o6pa6orra croKoB

cBl{HoBoAqecKrrx $epr (c. 16a) cnoco6crsyer Qopnu4poBaHlrro Konnor4AHbrx qacrrrrl,

Koropble coBMecrHo c [arorennofi vrzr<poQnopoft Bbr[aAarcT B ocaAoK noA eosAefi-

crBI,IeM I'paBIITaqr{oHHbrx cun. Heo6xoAr4Mo iro-flcHzru Aaunrrfi MexaHr43M c yqeroM To-

ro, qro KoJrJror,rAHbre tracrr,rqbr prMeK)T pa3Mep B [peAeJrax or I Ao 100 uu u, coorBer-

crBeHHo, oHu Jrerqe cunoruuofi Sa:u.



OrMe.IeHHbIe 3aMeqaH.l'dfl I.I [oXeJIaHI,IS HE BJILI'IOT HA KAqECTBO PACCMATPI4BAE-

uofi AracceprarlrroHnofi pa6orbr r4 He cHkDKaIor [paKTl{qecr<ofi IIeHHocrI4 I4 HayqHoro

ypoBH.fl [poBeAeHHbIx LIccJIe.4on anrafi ,{ol'laureHro IO.E.

3arcnro.reHue no Arrccepraquonnofi pa6ore:

,{nccepraqrroHHar pa6om,{oruameuro IOluu EsreHresurr <<flonrr[reHl4e sKoJIo-

rprecKofi 6esonacuocrr4 opoctrreJrbHbrx MeJILIopaIIuft npta ltcrloJlb3oBaHvv rIpI4poAHbIx

r4 eroqHbrx BoA) coorBercreyer rpe6oBaHl4tM nyHKToB 9-14 noloxeHplt o npucy)KAe-

Hrrr4 yqeHbrx crenenefi, yrBepxAeHnoro nocraHoBJIeHI4eM rlpaBl4TenbcrBa PO or

24.09.2013 J\b 842, raK KaK rpeAcraBJrfler 3aKoHqeHHyIo HayqHo-KnannQuralll4oHnyrc

pa6ory, n roropofi rr3JronteHbr HoBbre Hayqno o6ocHosaHHble rexHllrrecKl4e I4 TexHoJIo-

r14qecKIae pa3pa6orKr,r no noBbrrrreHr,no gKoJrorfirrecrofi 6esonacHocrl{ opocI4TeJIbHbIx

MeJrr4opaquft npu ucrroJrb3oBannrr [pr4poAHblx I4 croqHblx BoA, LIMercIqlIe cyqecrBeH-

Hoe 3HaqeHlre AJUr pa3Bvrrtrfl, ceJrbcKoro xossficrea. Anrop Al4ccepralluonuofi pa6orrt

EsreHreeH a 3acJlyx( vBaeT [pI4cyXAeHHf yqeHoft creueru4 AoKTopa

ro creuuilrbHocrr4 06.01.02 <<Meluopa\r4fl,, peKynbrr4Barlr4fl. 14
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