
OT3bIB
oQnquanbHoro orrrloHeHTa AoKTopa 6uo.norr{qecKr{x HayK, npoQeccopa

Mnxanna Apuorr4oBr{qa Marupona Ha ArcceprarluoHnyro pa6ory
Coporcuua Alerccer CepreeB[qa Ha reMy <lpoanneHurr rpr{3HaKoB

yrIJIorHeHLIq pa3Horo reHe3llca B rroqBax crerrHofi soHsr (na npuuepe rora
Enponefi crcofi Tepplrropuu Poccuu)>>, upeqcraBJreHHyrc Ha corrcKaHne yvenofi

crerreHr.r KaHArrAara 6uoloruqecKux HayK
no creunaJrbHocrn 03.02.13 - roqBoBeneHne

[uccepraqrroHHaf, pa6ora Copor<zua A.C. rocB-srleHa r.r3yqeHzro

yrInorHeHHbIX fopI43oHToB B arpofeHHbrx ror{Bax Iora crennoff 3oHbI

Eepoueficr<ofr reppI4ropI414 PoccHu. floncerraecrHoe ceJrbcKoxossficrseHHoe

ocBoeHr4e, Koropoe B crenuofr 3oHe AoxoAr4T Ao 80-95% Teppr,rropr4r4, 14

I4HTeHcI4BHafl, a LrHorAa z, ueo64yMaHHaq 3KcnnyararJvrfl npr4Benr4 K AerpaAarlr4r4
tIotIB. OAnzu z3 npoqeccoB, kI3yr{eHr4ro Koroporo B Hacroqrqee BpeM.rr yAenf,erctr

6oruuroe BHHMaHI,Ie, f,Brqerct ynnorHeHl4e flor{B, qro He cly.rafiuo, TaK KaK

BO3AenbIBaHI4e [epeynnOTHeHHbIX [Or{B HMeeT arpOXLIMI4.{eCXufi Vl

3KoHoMl4rlecxzfr eQ$exr, xoroprtft Bbrpaxaercr B cHr4)r(eHr,rr4 oQserranHocrr4
[pI4MeHeHun ylolpeuwir, yBenHqeHI4Io pacxoAoB roprorrero na o6pa6orKy rroqBbr

I4 BeAer K cHI4xeHI,Irc ypo)Kafisocru. B rno6anbHoM lracurra6e rroBbrrueHHoMy

y[norHeHrlro noABepxeHo oKoJro 68 MJrH. fa rraxorHbrx 3eMeJrb Mr4pa.

Vuornenrae Moxer rtpotrBnrrbc.s KaK B rraxorHoM, TaK v B rloA[axorHoM
fopl43oHTe rlor{B, flBItflflcb IIoJIr4feHerrlrlecKr4M rlpoqeccoM, o6ycloueHHblM
aHTponoreHHbIMI4 14 TIpLIpoAHbIMH rBJreHz-sMu. Kar< r43BecrHo, yrrJrorHeHr4e rrorlB B

crenuofi 3oHe B ecrecrBeHHblx ycnoBurrx Moxer 6urr BbI3BaHo raKr4Mr4

npoqeccaMkl KaK cJlttrofeHe3 I4 ocoJloHrreBaHue. Muorne [orIBbI c npr43HaKaMI4

cJII4TOfeHe3a 14 OCOnOHIIeBaHI,'.fl., BOBreqeHHbre B [aXOTHOe 3eMneAenr4e, He [Meror
tIoJIHOfO Ua6Opa COOTBeTCTByTOTTIHX Ar4afHOCTrrr{eCKZX npI,I3HaKOB, 14 VX 3aqaoTyro

orHoc-lr K afpoynJlorHeHHblnr, z Hao6opor. B ceqsu c 3Tr4M, ocraerc.rr axryamHofi
npo6reua BbLrIBreHI4.f, [oreHuuamHofi cKJroHHocrr4 IIoTIB K [epeynnorHeHl4lo I,r

AuarHocrl4Ka pe€LrbHbrx csoftcre ynnorHeHHbrx ropr43oHToB B KoHKperHbrx

Qusuro-reorpaQnuecKkIx ycnoBrrrx, r{To B cBoro oqepeAb rro3BoJrr4T nrr6nparr
Heo6xoAprlraue eQ$exrznnrre arporexHr4qecKr4e npr4eMbr rro npeAynpexleHr,rro

[epeyilnorneHvrfl u vx Mennopaqlrz. Alx ororo ueo6xo4urr,ro KoMrrneKcHoe

I43yrreHl4e nropSonofl4r{ecKzx, Qa:auecKl4x, Sn:nxo-xtrMl4r{ecKl4x kr xvMkrvecKux

csoficrs orAenbHblx fopr43oHToB y[norHeHHbrx nor{g, .rro6rr orBerr4Tb Ha

cneAylotql4e Bonpocbl: KaKoBrr oco6enHocrr4 crpoeHuq upoQnna rorrB, yqzrrbrBafl

vx noJIoxeHI,Ie B penre$e? KaKr4e AzafHocrr4rrecKr4e [pr43HaKr4 cB.s3aHa c

afpoynnorHeHl4eM, oconoHlleBaHr4eM Lr cJlr4ToreHesoNa? KaK nplr3HaKa ynnorHeHr4t

npoqBntlorcq B oco6ennocrH cocraBa v crpoeHr4r orAeJIbHbIX arperaroB v3

ynnorHeHHbIX ropr{3oHToB p€BHbrx rr4noB ro.rn? lauuax pa6ora, qenbro xoropofi
6rtlo ycraHoBl4Tb cneqra$uxy QopnarzpoBaHufl ynrorneHnlrx ropr43oHToB B



arporeHHblx [or{Bax rora crenHofi 3oHbr Enponeficxofi repplrropuu Poccvlt, Aaer
oTBeTbr Ha eTV BaxHbIe Bo[pocbl.

{uccepraqur I43JIoxeHa Ha 111 crpaHurlax KoMrrbrorepHoro reKcra v
cocToIIT I43 BBeAeHI4{ B rrflTkr rJIaBax, ootexroe V MeToAoB, pe3ynbTaToB LI

o6cyx4enzx B lrrecrl4 fJIaBax, 3aKJrroqeHr4r v BbrBoIoB. Cnucox nr4Teparypbr

BKJIIoqaer 93 r,rcror{Hr.rK, vr3 Hr4x 14 Ha anuuficrov q3brKe. PaSora
rlpol4nnlocrpl4poBana 19 pzcyHKaMZ I4 coAepxrrr 14 ra6turl r4 rxecrb crpaHr{q
IIpnno)KeHr4r.

B o6sope nl4reparypbl AaH no4po6urrfi aHanrv3 ocHoBHrrx noAXoAoB K

rnaccu$zKa\I4t4 rlorrB c rIpH3HaKaMr,r ynnorHeHu-s pa3Horo feHe3zca.
O6cyN4arorc.u pa3nzrqkrfl troAXoAoB conercxoft, poccuftcxofi v :apy6eNnrrx
(naqzouanbHblx v Me)KAyHapo4nrrx) xnaccnQraxauHfi. llpnee4eu cnr4coK

ac[onb3yeMblx noxasarerefi rnr- xraccvr$uKarJLrvr Lr Ar4arHocrr4Kr.r rpr43HaKoB

ynnorHeHl4t pa3Hofo feHe3r{ca v npoBeAeHa coprr4poBKa rro rrpr43HaKaM,

cB.f,3aHHbIM c MexaHl4qecr<ofi o6pa6orr<ofi [orrB, npr43HaKaM ocoJroHr\eBaHprfl v
cnl4Tore Hesa. llo4p o6 uo oiluI c aHbr oco6 enso crr4 pacnpocrp aHeH vrfl, Lr nporBneHrz.f,

ynJIorHeHI4t, npI4tII4HbI rIoBbIIrIeHHoro y[norHeHl4r. Orueqena BaxHocrb
oco3HaHl4t npnpoAbl ynnorHetvrr - feHerr4.recxofi Lrnz arporeuHofi, npr4 orIeHKe

3Toro npoqecca. llo4uepKHyro, r{To, xorr pe3ynbrar npoueccoB arpoynJrorHeHr4{,

cJrHTOfeHe3a Lr oconoHrleBaH:afl eAr4H sopuupoBaHr4e fopr,r3oHTa(on) c

noBelrleHuofr ulorHocrbro, MeroAbr pa3ynnorneHnfl., no scefi Br4AlrMocrvr, Arrfl H:zX

AonxHbI pa3nvrsarbefl. OrpaxeHo, r{To rrocraBJreHHar rlenb uorpe6onana

I4ccneAoBaHvrfl unoroo6pa3Hblx [o ycnoBur^w o6pa3oBaHr4-rr, npoucxoxAeHr,rrc a

ceofrcrsaM pzrnnqHbrx rnrroB [orrB crensofi 3oHbr. B pa6ore yAeneHo oco6oe

BHUMaHr4e rvrOpQOnOfur{ecKoMy IIOneBOMy r4CCneAOBaHrrrO, Arrfl nOATBep)Kl]eHnfl,

pe3ynbraroB Koropoto, 6ru ncnoJlb3oBaH rxupoxufi cnexrp SrasuuecKr4x, $r,rszr<o-

xHMur{ecKl4x, xr.IMI4rIecKux MeToAoB IrlecneAoBaHl/.fl., BKJlroqarotuzx KaK

KJraccr4qecKr4e MeroAbr, TaK KoMrrJreKc MeroAoB (rtaopQonrerpzuecrzft,

Mr4KpoMop$onorra.recrzfi r4 ToMorpaQr.rvecrrafi), roropbre no3Borqror rronyqr4Tb

HeAocraroqr4e AaHHbre o cocraBe, a raKxe Qopue, opzeHTarlnu v B3ar4MHoM

pacnonoxe:evrvr rrop 14 afpefaroB. lanee npr4BoAr4Tcr Jrofr4r{ecKar crpyKTypa r4

nopqAoK npoBeleHr{r r4ccne.4oBasuit. B fJraBe, nocequleHuofi pe3ynbraraM u
o6cyx4enurc, npr4BoA-rrrcq uo4po6noe orucaHrre vropSonofr4qecKr4x

oco6eHsocrefi noqe u err6op norrB c uan6oree f,pKr4Mkr trptrcHaKaMr4 yunorHeHr4t

Infl 4amHefiurero aHaJrv3a. llpono4nrcr [poBepKa reHe3]rca yrnorHeHr{.f,,

Koropar Haqr4Haer B ArrarHocrurKr4 Halrvrrrr4r afpoynnorHeHvrt B rror{Bax. ills
noATBep)K[eHufl,lropQonoruqecKzx oco6euuocteit vt yroqHeHr4r He cBf,3aHHbrx c

arpofeHe3oM npz3HaKoB ynnoTHeHr4fl, paccMoTpeHa coBoKynHocTb yTor{H.flrollr4x

noxasarerefi gnr AurarHocrr{Kr4 npoueccoB crenHoro nounoo6pa3oBaHvrfl

(ocolouqeBaHufl, r4 cJrr,rroreHe:a). frana 3aBeprxaercf, BbrrBJreHr{eM oco6euuocrefi

cocTaBa r4 cTpoeHur.rr oTAenbHbrx afpefaToB r{3 ynJroTHeHHbrx fopI43oHToB.



B xole I4ccneAoBaHvrfl,6un noryrreH u o6o6qen 6oruuofi 14 yHr4KanrHrrft
3KcnepI4MeHr€LIIbHbIfi ltarepl4aJl, Koroprrft 6un rrrlarenbHo rrpoaHulnr{3rrpoBaH 14

o6cyx4eu, Teoperrrr{ecKI4e fI4IIore3bI noATBep)KAarorcr 3KcrrepzMeHT€urbHbIMr4
pe3ynbraraMa v coMacylorc.s c AaHHbrMr4, rrpeAcraBJreHHbrMr4 B uayvuofi
nnTepaType, qTO IIo3BonteT roBopI,ITb o AocToBepHocTZ nonyrIeHHbIX
pe3ynbraroB. C$opvrynnpoBaHHble BbrBoAbr Aaror rroJrHoe kr o6texrunnoe
rlp eAcraBneHr4e o coAepx aHrkr 3arrlr4rrlaeuofi pa6 orrr.

B Anccepraqzonnofi pa6ore Copoxzua A.C. Ha ocHoBaHr4r{ prcyqeHkrr

cocTaBa I4 CTpOeHLIfl arperaToB pa3nl4rlHbrx arpofeHHbrx rroqB rofa cTerlHofi soHH
Enpouefrcrcofi reppvropkrr4 PocculE noKa3aHo, r{To KoMrrJreKc r4ccJreAoBaHr,rfi (or
MaKpo Ao MnKpoyponHr) rro3BoJlter Al4arHocrkrpoBarb rrporBn eHVfl y[rorHeHn.s,
o6ycloueHHble pa3HbIMI4 oneMeHTapHbrMr,r [orrBeHHbrMr4 rrpoueccaMz:
oconoHlleBaHueM, cnr{ToreHe3oM rr MexaHr4r{ecKprM (uapo-) nepeynnorHeHzeM B

opoIxaeMblx Lr 6orapHux ycnoBI4{x. Bnepnue npoBeAeHHbre coBMecrHbre
rovrorpaQl4rlecKl'Ie v MzKpoMop$onorzvecKr4e HccneAoB aH:afl arperaroB pr3

ytIJToTHeHHbIX fopI43oHToB p€BnuqHbIX Ior{B IIo3BoJItIoT BbI.[BI4Tb

AOIOnHUTeJIbHble II4afHOCTr4r{eCKHe np[3HaKI4 tlpoqeCcoB oconoHrleBa]FIufl..
HI43KI'le 3Har{eHI4{ elaAUlraofr Ha roMorpaMMax orxprrrofi nopprcrocru arperaroB 7
3a[oJIHeHI4e cyqecreeuHofi rlacrz BHyrpI,IneAHbIX rrop rroABkrxHbrM BerrlecrBoM; Lr

CJIT4TO|CHE3A: 6OITUTOE KOJII4IICCTBO B'IAI4MbIX HA TOMOIPAMMAX

BHyrpl4afperarHblx ToHKI4x rrop vr Hr43Koe KoJrr4rrecrBo fyMycoBo-uznucrofi
rrJra3Mbr Bo BHyrpuue4uofi 3oHe.

Pesylrrarrt I4ccneAoBaHLrfl rroKa3aJrz, rrro rrpkr r43yqeHprzt rropoBoro
npocrpaHcrBa ynJIorHeHHbIX fOpI43OHTOB [aXOTHbrX rror{B nepcneKTr4BHo

cor{eraHue Ml4KporouorpaQuqecKl4x I,I Ml4KpoMopQonoruqecKnx MeroAoB, a.6olee
rrorHa-s AI4arHocrl4Ka oco6eHuocrefi yilnorHeHr4-s B KoHKperHbrx Szrnxo-
reorpaQnqecKl4x ycnoBu-qx no3BoJu'IT TorIHee rrporHo3r,rpoBarb pa3Bzrrve
npoqeccoB AelpaAal]lr'la vr [peAnpr4HnMarb aAeKBarHrre sS$exrr4BHbre Mepbr rro zx
[peAyflpexAeHuro r.r Menr4op arJLlv 3eMenb.

llo pelleH3llpyeuofi pa6ore Mo)KHo yKa3arb cneAyroqr4e 3aMerraHr4-f, H

loxeIaHI4.s:

1. Bu6op o6texroe HccneAoBaHvrfl, c oAnofi cropoHbr, rroMor peur4Tb cJroxHbre
nocraBneHHble 3a4a.tv, a c 4pyrofr cropoHbr ocJro)KHlrJr cpaBHeHr4e u
HHTep[Iperauuro nonyr{eHHblx AaHHbrX : p€Bnr4rlHbre no sBoJrro rJprLr, Marepv HcKr4M

nopoAaM I4 T.rI. rOr{BbI B pe3ynbTaTe Hafpy3oK AaAyT pa3nr4rrHbre rro xapaKTepy
y[noTHeHz.q f opr43 oHTbr t4 oTAeJr bHbre afp ef aTbr.

2. B pa6ore B Kar{ecrBe yrorrHsroulzx Kpr4Tepr4eB rnfl [krarHocrlrKz rrpoqecca
aKTyuLIIbHoro (conpeMeHHoro) ocononqeBaHLrfl paccMarpLrBaerafl HaJrprque Harpnfl.
B [orlBeHHo-[ofJloluarcqeM KoMrrJIeKce, oAHaKo cyqecrByrcr pa6orbl, rAe raKxe
pac cMaTpr4BaeT cfl p onb Maf Hr4_rr.



3. B 4nccepraul4I4 [pI4BoA.tITc.s AaHHbre nonyqeHHbre KJlaccrurrrecKr'Mr4 MeroAa.'Lr, a
TaKXe MeroAaMI4 MI4KpoMopQonorr,rvecKoro Lr rouorpaQzqecKoro aHaJrr4sa.
oAnaxo He npoBo Aprrcfl conocraBneHr4e Hnv apaBHeHr4e orHX AaHHbrx.

OrueqeuHble 3aMeqaHvrfl 14 rloxeJlaHafl He cHu)Karor BbrcoKoro KarrecrBa
llc cn eAoB aHvrfl H o6rqyro rr oJroxr4renbHyro oueHKy p a6orrr.

3AKITOTIEHI4E.
Buno4u u ocHoBHbIe noJIo)KeHHfl AncceprarluoHHofi pa6omr Copoxzna

AreKceq Cepreenz'Ia o6raAalor HayqHofi nosusHofi 14 AeMoHcrpr4pyror BKnaA
aBTopa e o6racrb I43yqeHr4fl rrpLr3HaKoB yrrnorHeHr,rs pa3Horo feHe3r4ca B norrBax
crennofi 3oHbI. Pa6ora BbIrIoJIHeHa c I4cnoJrb3oBaHr{eM KraccuqecKr,rx vr

[epcneKTuIBHbIX MeroAoB I4ccneAoBaHufl.. Ocnoeurre noJroxeHl,rr pa6oru
orpax{eHbl B AByx uy6lnxaqhrflx B v34aHurflx. peKoMeHAoBaHHbrx t4 BxoA-rrq1rx B

ctII4coK BAK MaHo6puayxra P@, a rarcKe rrpeAcraBJreHbr B Marepr4€urax ps1a
HayrrHbrx xon$epeuqnfi .

AnropeQepar B nolsofi Mepe orpa)Kaer coAep)KaHpre ALrccepraqzounofi
pa6oru.

CvHtaro, qro Al4ccepraul4oHuar_ pa6ora Alercex CepreeBr.rqa Copoxuua ua
TeMy <flporeleHufl trpr43HaKoB yrrnorHeHr4q pa3Horo reHe3r4ca B rrorrBax creluofi
3oHbI (ttu [puIMepe tora Eeponeficxofi Teppr4Topr4r,r PoccHrz)> coorBercrByer
KpI4repI'IqM n.9 <dloloxeHze o nopqAKe npr4cy)KAeHzfl yqeHbrx creneuefr>>,
yrBepxAeHHoro rIocraHoBJIeHI4eM llpanrarerbcrBa P@ or 24 ceutx6px 2013 rola
J\9842, [peAbqBrf,eMbrM K KaHAr4AarcKr4M Anaaeprar]r{qM, a ee aBTop A.C.
Copoxlrn AocrorlH rlpl4cyxrAeH:afl y.reuofi creneHr4 KaHAr4rara 6rzororzqecKr4x
HayK [o cilerlr4€urbHocTrur 03.02.13 - no.{eoBeneHr4e.

[orrop 6uolorzqecKr4x HayK, npoQeccop,
3aBeAyrcrqzfi raQe4pofi selln e Aenvr r MeroAr4Krr
orrbrrHofo Aena $arynrrera arpoHoMvrLr vr

6uorexHoJrorr4r4 @ e4epanrHoro rocyAapcrBeHHof o
6ro4xerHoro o6pas oBareJrbHoro yrrpe)K AeH:zfl Bbrc rrrero

up o Q e c c u o H a-[b H o ro o 6p a: o r aHvrfl " P o c crzfi c ru fi
ro cyAapcreeHHrrfr arpapnrrfi yHr,rBepcr4rer - MCXA
LIMeHr4 K.A. Trzvrupf 3eBa"

ApH o.nr4oBrrrr Marupon
E-mail : mazirov @mail.ru
aApec: I27550 r. Mocr<sa',yn.
ren. +7(499)976-16-42
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