
OT3biB oqmL~HaJibHOro orrnoHeHTa 

Ha )J,HccepTaumo Ha COHCKaHHe yl!eHoi1 cTerreHH KaH)J,H)J,aTa reorpaqmqecKHX HayK 

)J,aHHJibi PoMaHOBHl.Ja Eap)J.arnoBa Ha TeMy: 

«<!JaKTOpbl ¢opMHpOBaHH5! rroqBeHHOfO opraHHqecKOfO BemecTBa 3ana)J,HHHbiX JiaH)J,Wa¢TOB 

JieCOCTeiTH 0KCK0-2J:OHCKOH HH3MeHHOCTH» 

ITO crreuHaJibHOCTH 1.6.21 fe03KOJJOrHR. 

)J,HCCepTaUHOHHaR pa6oTa ITOCBRLUeHa HCCJJe)J,OBaHYIIO npHpO)J,HbiX ¢aKTOpOB, 

BJIHRIOLUHX Ha ¢opMHpOBaHHe OpraHHqecKOfO BeLUeCTBa B 3ana)J,HHHbiX JiaH)J,llia¢TaX 

JJecocTerrH OKcKo-,[l,oHcKoro Me)J{)J.ypeqb5f. BcJJe)J,CTBHe pacnarnKH ¢HKCMpyeTC5f CHM)J{eHMe 

opraHJ1qecKor o BemecTBa rroqBbi, KOTopoe B rrocne)J,HHe ro)J,bi pe3KO ycKOpi1JJOCb H3- 3a 

KJJJ1MaTJ1qeCKT1X H3MeHeHHH, qTO CTaJJO )J,OIIOJJHHTeJJbHbiM ¢aKTOpOM, KOTOpbiH CJie)J,yeT 

yqHTbiBaTb npH npOrH03e nJIO)J,OpO)J,I15f naXOTHbiX rroqB B JJaH)J,Wa¢TaX JJeCOCTemr y)J{e B 

HacTO.HLUee speM5f 11 Ha 6m1)J{ai1wyi0 nepcn eKT11By. 

AKTYaJibHOCTb BbiiTOJIHeHHoro HCCJie)J,oBaHH51 cocTOHT B pa3pa6oTKe MeTO)J,HKH )J,JJR 

Bbl5fBJieHH51 11 OUeHKH IIpHpO)J,HbiX ¢aKTOpOB o6pa30BaHH51 opraHJ1qeCKOf0 BeweCTBa B 

rroqsax 3ana)J,I1HHbiX JJaH)J,rna¢ToB necoCTerrH, a TaK)J{e rrpocTpaHCTBeHHoro H BpeMeHHoro 

rrporHo3a )J,HHaMHKH co)J,ep)J{aHHR rroqseHHoro opraHHqecKoro semecTBa 3arra)J,HHHhiX 

KOMIIJJeKCOB 0KCKO- )J,OHCKOH HH3MeHHOCTH MeTO)l,aMH MaTeMaTI1qeCKOf0 MO)J,eJJHpOBaHH51. 

HayqHaR HOBH3Ha. B pa60Te BrrepBbie )J,JJ51 ou:eHKH rrpocTpaHCTBeHHoro 

pacnpe)J,eJieHHR opraHHqecKoro BemecTBa H era ¢paKU:HOHHoro cocTaBa B rroqBax 

3aiTa)J,HHHbiX JJaH)J,llia¢TOB JJeCOCTeiTH HCITOJJb30BaHbl MeTO)J,bl U:H¢poBOH noqBeHHOH 

KapTOrpa¢HH, Mallii1HHOfO o6yqeHHR, a TaiOKe HMHTai(HOHHOfO MO)J,eJJHpOBaHHR 

rrporpaMMHbiM KOMIIJJeKcoM SoilGen. 

UeJJb pa6oTbi cocT051Jia B BbUIBJieHHT1 Ha6opa rrpHpO)J.HhiX ¢aKTopoB, BJIHRIOLU11X Ha 

o6pa3oBaHHe opraHHqecKoro BemecTBa noqBa, rrpoCTpaHCTBeHHOH )J,H¢¢epeHu:HaUHH 

3arracos opraHHqecKoro BemecTBa B noqBax B 3arra)J,HHHbiX KOMTIJieKcax JJecocTenH 

pa3JIHqHOH CTeiTeHH fH)J,pOMOp¢H3Ma C 11CITOJib30BaHHeM MeTO)J,OB HMHTai(HOHHOfO 11 

CTaTHCTHqecKOfO MO)J,eJJHpOBaHHR. 

ABTOpOM JJHqHo co6paH ITOJieBOH MaTepHaJJ (2022-2025r.), a TaK)J(e BbiiTOJJHeHbl 

XHMHqecKHe aHaJIH3bi, ITO)J,fOTOBJieHbl )J,aHHbie )J,JJR napaMeTpH3aUHH MO)J,eJJeH, BbiiTOJJHeHa 

KaJIH6pOBKa H BepH¢HKai(H5! rrapaMeTpOB MO)J,eJJHpoBaHH51. 

2J:JJ5r )J,OCTH)J(eHHR rroCTaBneHHOH u:eJJH B )J,I1CcepTaU:HH c¢opMyJJHposaHbi TPH 3a)J,aqH, 

a TaK)J(e TPH noJJO)J{eHH5f, BhmeceHHhiX Ha 3aLUHTy. B aBTope¢epaTe npe)J,cTaBJJeHo 

aHHOTaUHOHHOe H3JJO)J{eHI1e no rJiaBaM, aBTOpe¢epaT nOCTpOeH no npHHUI1TIY 



<t>opMymipOBaHif51 YI 060CHOBaHH51 3aW:YIIIJ,aeM.biX Tpex IIOJIO:>I<eHHH. 3a.zxaqYJ YI 3aW:HW:aeM.bie 

fiOJI0)I<eHH51 JIOrYJqH.bl YI IIOJIHOCT.biO pacr<p.biBaiOT IJ,eJI.b 3a51BJieHHOf0 YICCJie,UOBaHH51. 

B rrepBoM 3aW:Hrn:aeMoM rrorro:>I<eHHH yTBep)I<,UaeTc51, qTo <Pai<TopaMH <PopMHpoBaHH51 

COCTaBa H 3aiiaCOB OpraHHqecKOfO BeW:eCTBa 51BJI51IOTC51 CTpyr<Typa paCTHTeJI.bHOCTYI, 

orrpe.uerr51IOIUa51 o6neM YI cocTaB rrocTynmorn:ero orra.ua, a TaJ<)I<e BO.UH.biH pe:>I01M, 

onpe.uerr51eM.biH perroe<PoM. O.uHaKo B aBTope<!>epaTe pHc.3, 3TO 6rror<-cxeMa B3aHMOCB513eH: 

<Par<TopoB, orrpe.uerr51IOW:HX <t>opMHpoBaHHe co.uep:>I<aHH51 ITOB (rroqBeHHoro opraHYJqecr<oro 

Bern:eCTBa) B 3aiTa,UHHH.biX I<OMITJieKCaX JieCOCTeiTH, paCTHTeJI.bHOCTb KOCBeHHO Orrpe,UeJI5IeTC51 

no .uaHHbiM BereTau,HOHHoro HH.Uei<ca NDVT H ce30HHOH .UHHaMHKOH BereTaiJ,HH. 0cTaeTC51 

HerroH51TH.biM, KaKHM o6pa3oM B aHaJIH3e YYHTbiBaiOTC51 .uaHH.bie no ona.uy ( opraHHqecr<He 

OCTaTKH), B pe3yJI.bTaTe pa3JIO:>I<eHH51 KOTOporo I<ai< pa3 YI <t>opMHpyeTC51 opraHJ.fqecKoe 

BemecTBO. 

BTopoe 3arn:Hrn:aeMoe rrorro:>I<eHHe CB513aHo c ou,eHKOH cei<BecTpau,HOHHoro 

IIOTeHIJ,HaJia IIOL!B 3aiia,UHHHbiX KOMIIJieKCOB C HCIIOJib30BaHHeM HMHTaiJ,HOHHOH MO,UeJIH 

SoilGen rrpH cMeHe CHCTeM 3eMrrerrorrb30BaHH51 YI pacTHTeJibHOCTH. 

TpeT.be 3aW:Hrn:aeMoe rrorro:>I<eHHe (pe3yJI.bTaT.bi rrr.6) Hccrre.uyeT pa3JIYJqYJ51 B 

npocTpaHCTBeHHOH Heo.uHopo,UHOCTH co.uep:>I<aHH51 opraHYJqecr<oro ymepo.ua B crra6o- , norry­

H rH.upoMop<!>HhiX noqBax. ABTopoM ycTaHOBJieHo, qTo Mar<CHMaJI.bHa51 CTaTHCTHqecKH 

3HaqYJMa51 HeO,UHOpO,UHOCT.b Ha6JIIO,UaeTC51 B IIOJiyrH,UpOMop<!>HbiX II03HIJ,H51X. 

ABTOp OTMeqaeT, qTo He.uocTaToqH.biH yYeT rraH,Ullla<i>THoH: Mo3aHKH rrpHBO.UHT K 

YICKa:>I<eHHIO KapTorpa<t>YJqecKHX rrporH030B I1 CTaTHCTYJqecJ<HX MO,UeJieH, a TaK:>I<e CHH:>I<aeT 

3<P<PeKTYIBHOCT.b IIpHpO,UOOXpaHH.biX YI arpoTeXHOJIOfYJqeci<HX Mep. 

,Il,HccepTau,H51 cocTOHT H3 BBe,UeHH51, 6 rrraB, 3aKJIIOqeHH51, 06o3HaqeHHH YI 

COKpameHHH (Ha 4 CTpaHHU:aX), .UBYX llpHJIQ)I<eHHH (Ha 6 CTp.). 06neM pa60T.bl COCTaBJI51eT 

148 crpaHHIJ,, B TOM qJ1cJie, 28 Ta6miiJ, YI 39 pHCYHI<OB. CrrHCOI< JIHTepaTypbi BI<JIIOqaeT 145 

YICTOqHYJKOB, Yl3 HYIX 75 Ha aHrJIHHCKOM 513.biKe. 

B rrepBOH rrraBe rro.upo6Ho .uaeTc51 aHaJIH3 Toro, KaK <PopMapoBarrocb pa3BHTHe 

rrpe.ucTaBJieHHH o6 opraHYJqeci<oM Bern:ecTBe noqB rrecocTerrHbiX 3arra,UHH B rrpou,ecce 

rf3yqeHH51 rroqB 3aiia,UHHH.biX JiaH,Ullla<!>TOB 0KCKO-,li,OHCKOH HI13MeHHOCTI1 HaqJ1Ha51 OT pa60T 

B.B. ,Il,or<yqaeBa. 0TMeqeHa porrb H.H. P03oBa (1939), KOTOpbiH BrrepBbie B.bi,UeJIHJI rryroBo­

qepH03eMH.bie rroqB.bi B caMOCT051TeJibH.biH THrr. JiyroBo-qepHo3eMH.bie rroqBbi- 3To ocHOBHOH 

06'.beKT YICCJie,UOBaHH51 ,UHCCepTaiJ,HOHHOH pa60T.bl. 0TMeqeH YIHTepec IJOqBOBe,UOB K <t>aKTOpy 

rH.upoMop<!>H3Ma rroqB, oco6o OTMeqeHa poJib E.M. CaMOHJIOBOH, BnepBbie rrocTaBHBlllen 

pa60Tbi flO H3yqeHHIO Ce30HHOH ,UHHaMHKH BJia:>I<HOCTYI B rroqBaX 3afla,UHH YI BIIepBbTe 



npe)J:JIO)l{MBllleif npe)lcTaBJieHHe o rpa)lHeHTe rH)lpoMop<j>M3Ma noqseHHoro noKposa. 

0TMeqeHa Ba)l{Ha51 ponh pa6oT <l>.P. 3aif)leJibMaHa o reHe3Hce H )lerpa)lai.J.HM qepHo3eMQB no)l 

BJIH51HHeM nepeyBJia)KHeHH51. ilO)lp06HO aHaJIH3HpyiDTC51 paHee BbiiiOJIHeHHbie pa60Tbi riO 

COCTaBy H <j>paKI.J.H51M noqBeHHOfO opraHHqecKOfO Bern:ecTBa (IIQB, MeTO)lHI<a I1.B. 

TI-OpHHa). CospeMeHHbie MeTO)lhi aHaJIH3a IIOB BI<moqaJ-oT ero aHaJIH3 Kai< KOMnoHeHT 

mo6aJibHoro yrnepo)lHoro I.J.HKJia, KOTOpbiH CB513biBaeT noqBeHHhiH M aTMoc¢epHbiH ymepo)l 

B e)IHHYID CMCTeMy (TaK Ha3biBaeMbiH CeKBeCTpHpOBaHHbiH yrnepo)l). B pa3)leJie 1.3. 

«0praHHqeCI<Oe Bern:eCTBO rroqB JiaH)lllla<j>TOB 3aTTa)lHHHbiX I<OMTTJiei<COB» Ha CTp.35 aBTOp 

npHxO)lHT K y)lHBHTeJihHOMY )IJI51 MeH51 BhiBO)ly, qTo «MeTO)lHI<H 11 MO)leJIH, Bbipa6oTaHHhie 

)IJI51 rrpepHHHbiX HO)IXOJIOB, OI<a3biBai-QTC51 HeTTpHMeHHMbiMM I< 3aTTa)lMHHbiM KOMTTJiei<CaM 

necocTenH». IIonyqaeTC51 TaK, qTo <j>M3HKO- XHMMqecKHe H B u.enoM 6HoreoxMMHqecr<He 

IIpOI.J.eCCbl pa3JIO)l{eHM51 paCTMTeJibHOCTH H <j>OpMHpOBaHH51 ryMyca, a TaK)l{e 

ceKBeCTHpoBaHH51 yrnepo)la B qepHo3eMHOH 30He PoccHH r<aKHe TO «oco6hre», He 

yr<JJa)lhiBai-orn:HeC51 B o6rn:He IIpHHll,HIIbl <j>H3HI<H H XHMHH 6HOC<j>epbi? 

Bo BTopoif mase pa6oThi rrpe)lCTaBneHa <j>H3MKo-reorpa<j>HqecKa51 xapar<TepHCTHKa 

OI<cr<o-,UoHcr<oif HM3MeHHOCTH. llo)lpo6Ho paccMOTpeHo reonoro-reoMop¢onorMqecKoe 

CTpOeHHe, KJIHMaTHqecKa51 06CTaHOBKa JJeCOCTeiiH, paCTHTeJJbHOCTb 3aTTa)lHHHbiX 

KOMIIJieKCOB, aHaJIH3HpyeTC51 rroqBeHHbiH IIOKpOB 3aiia)lHHHbiX KOMIIJieKCOB. )J;JI51 MeH51 

OCTaJIOCb HeiiOH51THbiM aBTOpCTBO rroqBeHHOH KaTeHhl (pHc.15): liJJH :no )laHHhie E.M. 

CaMoifnosoif no «p51AY rroqB B03pacTai-orn:ero rH)lpOMopcjm3Ma», HJJH 3TO aBTopcKHe 

pe3yJihTaThl, IIOJiyqeHHbie B IIOJieBbiX HCCJie)lOBaHH51X? Tor)la CJie)lOBaJIO 6bi )laTh CCbiJIKY Ha 

pHcyHoi<, r)le rrpe)lcTaBJieHa KapTa ToqeK H rrpo<j>Hneif orrpo6oBaHH51. B )lHccepTai.J.HH 3TO 

pHc.l7 a, H 176. AHanorHqHhie 3aMeqaHH51 HMei-oTC51 no OTHOllleHHID I< pH c. 19, r)le 

rrpe)lCTaBneHa «KaTeHa rH)lpOMop<j>Horo p51)la rroqB 3arra)lHHHoro I<OMnnei<ca 0I<CI<O­

,n:oHCKOH necocTerrH» ( cTp. 79 )lHccepTai.J.Im). Onpe)leJIHTh ee MecTonoJio)l{eHHe Ha KapTe 

rrpe)lCTaBJI51eTC51 3aTpy)lHMTeJibHbiM. 

TpeTb51 rnaBa, Ha3BaHHa51 aBTopoM «06oei<Thi H MeTO)lhi Hccne)lOBaHH51» BKJIJ-oqaeT 

OHHCaHHe paHOHa HCCJJe)lOBaHH51. ABTOpOM OTMeqeHO, LITO B npe)leJiaX I<JII-oLJeBOfO yqaCTI<a 

6biJIO 3aJIO)l{eHO 18 OHOpHbiX noqBeHHbiX pa3pe30B )10 BCKpbiTH51 ropH30HTa 

noqBoo6pa3yiDmeif nopo)lbi II 474 ToqJ<II rroBepxHOCTHoro onpo6oBaHII51. KpoMe Toro, 

3aJIO)l{eHO 164 6ypOBbie CKBa)l{MHbl rny6HHOH )10 1,2- 2 M . CcbiJII<a Ha KapTy, f)le 

paCTIOJIO)l{eHbi 3TH o6oei<Tbi, OTCYTCTByeT. ITo CMbiCJIY pa60Tbl 3TO )IOJI)l{Hbl 6biTb pHc.17a H 

pHc.l76. 0)lHaKO cpe)III 0603HaqeHHbiX 06oei<TOB HCCJTe)lOBaHM51 Ha HHX OTCYTCTBYI-OT 

6ypoBbie CKBa)l{HHbi. MecTorroJJO)Kem-re KaTeH TaK)l{e «TIOBHcaen> B B03)lyxe. TaKa51 



He6pe)J<HOCTh aBTOpa 3aTpy.n:mreT .n:mr peqeH3eHTa rraH.n:IIIa¢THhiH aHamn rrorryYeHHhiX B 

pa6oTe pe3yrrhTaTOB. 

B rro.n:pa3.n:erre «Jia6opaTopHhie pa6oThi» 5I He Haiiierr yKa3aHH5I Ha MeTO.IJ:HKY OT6opa 

rrpo6, KOTOpa5I YYHThiBaJia 6hi IIpOCTpaHCTBeHHYIO reTeporeHHOCTh IIOYBeHHOfO IIOKpOBa 

(.IJ:a)l(e B rrpe.n:errax O.IJ:HOfO IIOYBeHHOfO pa3pe3a TpH «CTeHKH» He H.IJ:eHTHYHhl). LJ:erro B TOM, 

YTO Tpa.IJ:H!IHOHHhie MeTO.IJ:hl OT6opa rrpo6, IIpHH5!Thie B reHeTHYeCKOM IIOYBOBe.IJ:eHHH, 

H3HaYaJihHO He 6hiJ1H OpHeHTHpOBaHhl Ha MO.IJ:eJIHpOBaHHe H yYeT MHKporeTeporeHHOCTH 

IIOYBeHHhiX CBOHCTB l1 II03TOMY Tpe6yiOT orrpe.n:eJieHHOH KOppeK!IHH. J1MeHHO MeTO.IJ:HKa 

OT6opa rrpo6 (B TpeX-YIJIH II5ITHKpaTHOH llOBTOpHOCTH, HJIH B BH.IJ:e CMeWaHHOfO o6pa3Ua) 

3aKJia.IJ:hiBaeT OCHOBY MaTeMaTHYeCKOfO MO.IJ:eJIHpOBaHH5!, ero .IJ:OCTOBepHOCTh H Ha.IJ:e)I(HOCTh. 

l1crrorrh3yeMhiH aBTopoM arrropHTM Max Vol KacaeTc5I Bhi6opa YHcrra pa3pe30B rro KpHTepHIO 

perrpe3eHTaTHBHOCTh/ MHHHMH3aUH5I H36hiTOYHOCTH, HO HHKaK He CB5!3aH C 

reOCTaTHCTHYeCKHMH rrpHH!IHIIaMH OT60pa rrpo6, r.n:e Ba)J(eH 3¢¢eKT «SUpport", KOf.IJ:a 

pe3yJihTaT l13MepeHH5! B Jia6opaTOpHH 3aBI1CHT OT 06'heMa (IIJIOllJ,a.IJ:H) .IJ:eTeKTHpyeMOfO 

o6pa3ua. 

BTopoH: rrpHHUHIIHaJihHhiH MOMeHT B rrpoBe.n:eHHH aHarrHTHYecKHX pa6oT, 

HaUeJieHHhiX .IJ:JI5I IIOJiyYeHH5I YHCJIOBhiX 3HaYeHHH rrapaMeTpOB «IIO.IJ: MO.IJ:eJih», CB5!3aH C 

065!3aTeJihHOH O!IeHKOH IIOrpeiiiHOCTH H3MepeHH5I .IJ:JI5I B03MO)J(HOCTH KOppeKTHOH OUeHKH 

rrpocTpaHCTBeHHOH BapMa6eJihHOCTH (Heo.n:Hopo.IJ:HOCTH) rroYBeHHhiX rrapaMeTpOB. B pa6oTe 

TaKHX .IJ:aHHhiX 5I He HaiiieJI. 

B pa3.IJ:eJie 3.3 « ll:aHHhie J1 HX o6pa60TKa» HeT 060CHOBaHH.5I Bhi6opa HCIIOJih3yeMhiX 

rrapaMeTpOB ~MP (IIH¢poBoH: MO.IJ:eJIH peJihe¢a, Ta6JI.2). Pa3Be .n:pyr11e rrapaMeTphi 

HeiipHrO.IJ:Hhl, HaiipHMep KpHBJ13Hhi? 

B 3TOM )Ke pa3.n:eJie .n:aHo KpaTKoe orrHcaHMe aJiropMTMOB Mo.n:eneH: MaiiiHHHoro 

o6yYeHH5!: JIHHeHHa5! perpecCJ15! (LR), perpeCCH5! YaCTHYHhiX HaHMeHhliiHX KBa.n:paTOB 

(PLSR), cJiyYaHHhiH Jiec (RF). I1crroJih3yeMa5! aBTopoM MO.IJ:eJih HeH:poHHOH ceTH CovNet­

LSTM-MLP, KaK 5I HaiiieJI B l1HTepHeTe, rroKa3aJia CBOIO BhiCOKYIO 3¢¢eKTHBHOCTh rrpn 

HCCJie.IJ:OBaHHH 3a6oJieBaHH5I KOBH.IJ:OM. ABTOpy CJie.IJ:OBaJIO 6hi y.IJ:eJIHTh HeMHOfO BHHMaHJ15! 

060CHOBaHHIO Bhi6opa TeX YIJIH YIHhiX J1CIIOJih3yeMhiX MO.IJ:eJieH. Ha C. 73 IIpH OIIHCaHHH 

IIOCTpOeHJ15I IIOJI5I pH MeTO.IJ:OM KpHrHHra .IJ:OIIylll,eHa OIIeYaTKa: «( 3KCIIOHeHUHaJihHa5I 

MO.IJ:eJih, .IJ:aJihHOCTh = 1160 M, nugget= 0.10, sill)». He YKa3aHa o6IIIa5I .IJ:MCrrepcH5! rrapaMeTpa 

(sill). 

3aBepiiiaeT rJiaBy 3 OIIHCaHHe MO.IJ:eJIH SoiJGen, rrpMMeH5IeMOH .IJ:JI5I HMHTaUHOHHOrO 

MO.IJ:eJIHpOBaHr-151 IIOBe.IJ:eHH5I yrJiepo.n:a B IIOYBeHHOM IIOKpOBe. K 3TOH YaCTH pa60Thl eCTh 



CJie,ZJ,yiOU~He 3aMeqaHH>I, BMeCTO aHHOTa.QHOHHOrO OfiHCaHH>I aBTOpy CJie,ZJ,OBaJIO 61>1 ,ZJ,aTb 

(XOT>I 61>1 B Ta6JIHqHOM BH,ZJ,e) Ha6op BXQ,ZJ,HbiX ITepeMeHHbiX HJIH CKpHHIIIOT OKOHHbiX 

pe)KHMOB pa6oThi SoilGen. B ITpe,ZJ,cTaBJieHHOM BH,ZJ,e Mo,ZJ,eJih BOHCTHHY >IBJI>IeTC>I «qepHhiM 

>II.QHKOM», HO HHKaK He ITOH>ITHbiM HHCTpyMeHTapHeM ,ZJ,JI>I HayqHoro HCCJie,ZJ,OBaHH>I. KpoMe 

Toro, cne,ZJ,OBaJIO 61>1 ITpe,ZJ,cTaBHTh 6noK-cxeMy pa6oThi c SoilGen. 

Ha c.75 OTMeqeHo, qTo cpe,ZJ,H BXO,ZJ,HhiX ITepeMeHHhiX MO,ZJ,eJIH 6nm ITapaMeTp 

«CTPYKTypa oiTa,ZJ,a». HeiTOH>ITHO, KaK OH CB>I3aH c ITOJieBhiMH ,ZJ,aHHhiMII aBTopa, Be,ZJ,h HH Ha 

KaTeHaX, HH Ha ,ZJ,pyrHX rpaqmqeCKHX ,ZJ,aHHbi X He ITpHBe,ZJ,eHbi ,ZJ,aHHhie HII ITO ITpO,ZJ,YKTHBHOCTH 

(yKOChi) , HII ITO ITO,ZJ,CTIIJIKe, HII ITO OITa,ZJ,y )J,JI5f 3aJie)l(eH II rryrOBbiX COJ10,ZJ,eH 3aiTa,ZJ,IIH. 

B qeTBepToH rrraBe ITpe,ZJ,cTaBrreHhi aBTopcKIIe pe3yrrbTaTbi rrccrre,ZJ,oBaHII>I ITOB 

3aiTa,ZJ,IIHHhiX KOMITJieKCOB . )J,rr>I KaTeHbi rii,ZJ,poMopqmoro p>I,ZJ,a ,ZJ,JI>I Tpex IToqB (prrc.l9, He 

o6o3HaqeH Ha KapTe MO,ZJ,errbHOro yqacTKa) 3a ITepHo,ZJ, 2022-2023 rr. ITpoBe,ZJ,eH 

aBTOMaTII3IIpOBaHHbiH MOHIITOpiiHr BJ1a)l(HQCTII II ypOBH5I rpyHTOBbiX BO,ZJ, (YfB), 

oiTpe,ZJ,erreHbi 3HaqeHH>I ITOqBeHHO-rH,ZJ,porrorrrqecKHX KOHCTaHT (prrc.20, c.82), a TaK)l(e 

3KCITepHMeHTaJibHO OITpe,ZJ,eJJeHbi XHMHqecKHe, cpH3HqeCKHe H cpH3HKO-XHMHqecKHe CBOHCTBa 

ITOqB, HCITOJII>3yeMI>re KaK BXO,ZJ,HI>Ie ITepeMeHHI>Ie B Mo,ZJ,errH SoilGen. Oco6oe BHHMaHHe 

6I>mo y,ZJ,eJieHo oiTpe,ZJ,eJieHHIO co,ZJ,ep)l(aHH>I H 3aiTacoB opraHrrqecKoro Bei.QeCTBa ITOqB. 3TH 

HCCJie,ZJ,OBaHH>I ITpe,ZJ,CTaBrreHhl B KJiaCcHqecKOH rraH,ZJ,IIIacpTHO-reOXHMHqeCKOH ITapa,ZJ,HrMe H 

BbiiTOJIHeHbl Ha BbiCOKOM ITpocpeCCHOHaJibHOM ypoBHe. )J,rr>I ITJIOI.Qa,ZJ,HOH O.QeHKH ITO ,ZJ,aHHbiM 

oT6opa ITpo6 B crroe 0 - 15cM ITOCTpoeHa KapTa co,ZJ,ep)l(aHH>I OITB (prrc.25). ,li,JI>I 4-x IToqB, 

paCITOJ10)l(eHHbiX B pa3JIHqHbiX KaTeHapHbiX ITOJ1Q)l(eHH5IX, onpe,ZJ,erreH cppaK.QHOHHbiH COCTaB 

opraHrrqecKoro Bei.QecTBa (prrc. 26). 

B pa3,ZJ,erre pa6oThi 4.4 . «<DaKTOpbi cpopMHpoBaHII>I IToqBeHHoro opraHrrqecKoro 

Bei.QeCTBa 3aiTa,ZJ,HHHbiX KOMITITeKCOB» Ha OCHOBaHHH 3KCITepHMeHTaJibHbiX ,ZJ,aHHbiX MeTO,ZJ,OM 

perpeCCHOHHOrO aHaJIII3a ITOCTpOeHa CXeMa OCHOBHbiX B3aiiMOCB>I3eH cpaKTOpOB 

(MIIKpopeni>ecp, BJia)l(HOCTb, pacTHTeJihHOCTh) B cpopMHpoBaHHH ITOB (prrc.27). 

B IT>ITOH rrraBe BbiiTOrrHeHo HMHTa.QHOHHoe MO,ZJ,errrrpoBaHHe 3aiTaca ITOB c 

ITOMOI.QhiO Mo,ZJ,eJIH SoilGen. O,ZJ,HaKo ITOHHMaHIIIO ITpe,ZJ,cTaBJieHHhiX pe3yJII>TaTOB MeiiiaeT 

He6pe)l(HOCTh B ITpe,ZJ,cTaBrreHHH norryqeHHhiX pe3yrri>TaTOB. TaK, Ha c.99 OTMeqeHo, qTo 

«ITapaMeTpH3a.QH>I MO,ZJ,eiTH BbiiTOJIHeHa ,[J,JUI Tpex peiTpe3eHTaTHBHbiX TI03H.QHH KaTeHbi», 

TOr,ZJ,a KaK Ha piiC. 28 ITpe,ZJ,CTaBJieHhl pe3yJII>TaTbi ,[J,JUI qeTbipex yqacTKOB. KpoMe TOrO, Ha 

3TOM )l(e pHCYHKe OTMeqeHO, qTo MO,ZJ,errHpOBaHIIe BhiiTOJ1H5IJ10Ch )J,IT>I CJIO>I 0-30 CM, TOr,ZJ,a KaK 

B ITO,ZJ,piiCYHOqHOH ITO,ZJ,ITIICII- )J,J15I CJ1051 0-60CM. 



IToeKOJibKY BTopbiM 3auunuaeMbiM rrorro:IKemreM 61ma oueHKa eeKBeenrpoBamui 

yrrrepo,na B IIOIJBe, He5!eHo, ouemmarroer:, rrH HJIH HeT ra3oBoe ,nr:,rxaHHe rroiJBbi. EerrH eeTb 

rrpHpoeT opraHHKH 3a eiJeT orra,na, eJJe,noBarro 611 yqeeTb rroTepH yrrreKHerroro ra3a rrpH 

,nr:,rxamm rroiJBbi 3a eiJeT MHKpo6HorrorJiqeeKoro pa3JJO>KeHH5! MOpTMaeebi. B uerroM Bee 3TH 

611 BOIIpOebi 6biJIH 611 eH5!TbT, eeJJH 6bi aBTOp rrpe,neTaBHJJ B IIpHH5!TOM ,Umi MO,UeJJHpOBaHH5I 

BH,Ue Ta6JJHI1Y BXO,UHblX rrapaMeTpOB MO,UeJJH, a He IIblT3Jle5! )J,aTb Bee 3TO B TeKeTOBOM BH,Ue B 

OT.LI.errbHbiX rraparpacpax .LJ.HeeepTai1HH. Tor,na 6r,r B Ta6rrHue MO>KHO 61rrro 6r,r IJeTKO 

pa3,UeJIHTb Bee BXO,UHble napaMeTpbl MO,UeJHI Ha Te, KOTOpble HeiiOJJb3YfOT 

3KenepHMeHT3JibHbTe )J,3HHbTe aBTOpbl II Te, r)J,e HeiiOJih3YfOTe5I JHTTepaTypHble )J,3HHbTe. 

HHTepeeHbiH pe3ynbTaT rrorryqeH npH Mo,nenHpoBaHHH ronoueHoBoif .LJ.HHaMHKH 

yrnepo,na II04B 33IIa,UHHHblX KOMIIJJeKeOB, 4TO OTKpbiBaeT HOBbie B03MO)I<HOeTH )J,JI5I 

II04BOBe,UeHH5! B pe3yJibT3Te MO,UeJIHpOB3Hl15I (pa3,UeJI 5. 5). 

B rneeToH rna Be paeeMoTpeHbi Ba:IKHbre Bonpoer,J II04BeHHOH reTeporeHHOeTH. B 

3TOH qaeTH pa60Tbi rrpe)J,eTaBJieHbi pe3yrrbTaTbi npoerpaHeTBeHHoro rrporH03a 

eO)J.ep:1KaHJ15! opraHJ14eeKOrO ymepO)J.a ITO )J,aHHhlM IIOJieBbiX Ha6J1ID)J,eHHH H pa3JII1'-1HbiX 

eT3THeTHIJeeKI1X MeTO,UOB, B TOM 4Hene e HeiiOJib30B3HHeM MO,UeJieH MaLUHHHOrO 

o6yqeHH5!. B eTaTHeTHIJeeKoM aHaJJH3e Henorrh30BanHeb nepeMeHHbie, KOTOpbre 3HaiJHMO 

KoppenHpyFOT e OITB. B .LI.a!'£HOM pa3,nene rro,npo6Ho aHaJIH3HpyFOTe5! pe3ynr,TaThi, 

IIOJiyiJeHHbie e HeiiOJib30BaHHeM 9-TH MO,UeJieH (pa3,UeJI 6.2.- OIJeHKa IIpOH3BO)J,HTeJibHOeTH 

MO,UeJJeH). Pe3yJibT3Tbi MO,UeJI11pOBaHH5I He Bbi3biBafOT BOIIpOeOB, Ha pHe. 33 rrpe,neTaBJJeHbl 

epaBHeHHe Mo,nerrHpoBaHH5I .LJ.JJ5! 9-TH MO.LJ.errei1 rrporH03HpyeMoro H Ha6rrFO,naeMoro 

eo,nep:1KaHH5! opraHHIJeerwro yrnepo,na B rroiJBe. Tio ,naHHbiM eTaTHeTH4eeKoro 

MO.LJ.em:IpoBaHH5l BbiiTOJIHeHo KapTorpacpHIJeerwe MO.LJ.errHpoBaHHe Copr (pHe.35) e yqeToM 

Heorrpe,nerreHHOeTH rrporHo3a. 

ABTop )J.eJJaeT BbiBO.LJ., IJTO .LI.aJibHeH:rnee yeoBeprneHeTBOBaHHe rrpoeTpaHeTBeHHoro 

MO,UeJIHpOBaHH5l B03MO:IKHO 33 eqeT perpeeeHOHHOI'O KpHrHHra, JIH60 reorpacpH4eeKH-

B3BeLUeHHOH perpeeeHH. 

,lJ.JI5! 060eHOBaHI15! TpeTbero 3aiiJHIIJaeMOrO ITOJIO)!(eHI15I (yiJeT HeO)J,HOpO.LJ.HOeTH) 

aBTOp HeiTOJih3yeT K03cpcpi1I1l1eHT BapHaUHH, I<OTOporo He,noeTaT04HO, TaK I<aK He 

YIJHThiBaeTe5! rrpoeTpaHeTBeHHa5! Kopperr5IIJH5!, KOTopa5! orrpe,nen5!eTe5! reoeTaTHeTH4eei<HMH 

MeTO)J,aMH (np11 IIOeTpOeHHH BapHorpaMMbi). PerpeeeHOHHbiH KpHniHr KaK pa3 H OTHOeHTe5I 

K reOeTaTHeTH4eeKHM MeTO,U3M. 



TeopeTH:qecKa5I H rrpaKTH:qecKa5I 3HaqHMOCTb. IIpe.ll.JIO)f(eHHa51 KOMrrJieKcHa51 

MeTO.ll.OJJOrH51 ou;eHKH M rrporHo3a rrpocTpaHCTBeHHoro pacrrpe.ll.eJiemi51 IIOB c yqeToM 

BHYTPHJiaH.DJlla<j:>THOH HeO)l.HOpO.ll.HOCTH HMeeT Ba)KHOe rrpaKTHqecKoe 3HaqeHHe .ll.JI5I 

rrporH03a rrpO.ll.YKTHBHOCTH rroqB B arpou;eH03aX. floJiyqeHHble pe3yJibTaTbl MO)l,eJIHpOBaHM51 

BHOC5IT 3HaqMMbiH BKJia)l, B TeOpHIO reHeTWieCKOfO rroqBOBe)l,eHH:e fH)l.pOMOp<j:>HbiX H 

rroJiyrH)l.poMop<j:>HbiX rroqB JiecocTerrH. HccJie)l,oBaHMe 6hiJIO ITpoBe)l,eHo B paMKax ITpoer<Ta 

N2 22-77-10062 «fH.ll.POJiomqecKa51 H ceKBecTpau;HoHHa51 <j:>yHKIJ;MH IToqB 3aiTa)l,HHHoro 

KOMITJleKCa JieCOCTeiTH>>. 

llOCTOBepHOCTb pe3yJlbTaTOB pa60Tbi H rry6JIHKaUvfli. Pa6oTa BhmonHeHa Ha 

BbiCOKOM HayqHOM ypOBHe C HCITOJlb30BaHH:eM COBpeMeHHbiX MeTO)l,OB fHC-TeXHOJlOrYIH, 

HMHTaUHOHHOfO H CTaTMCTH:qeCKOfO MO)l,eJIHpOBaHM51 Ha KOH)l,MIJ;MOHHblX ITOJieBbiX li 

Jia6opaTopHLIX H3MepeHH5IX ITO co)l,ep)KaHHfO OB (opraHHqecr<oro BemecTBa) Hero ¢par<u;Hi1. 

OcHOBHLie ITOJIO)Kemur aBTope¢epaTa oTpa)KafOT ocHOBHoe co)l,ep)f(aHHe )l,MccepTaUHOHHOH 

pa6oTbi, BbiBO)l.hi c¢opMyJIHpoBaHL1 qeTKO H 5ICHO. IIpe)l,cTaBJieHHbre B )l,MccepTau;HoHHOH 

pa6oTe MaTep11aJibi OCBelll,eHhl B 5nr CTaTb5IX, peKOMeH)l,OBaHHblX )l,Jl51 3alUHTbl B 

)l,HCCepTaiJ;HOHHOM COBeTe MfY ITO CITeiJ;HaJibHOCTH H OTpacmr HayK, a TaK)Ke )l,OJIO)KeHbi Ha 8 

HayqHbiX KOH<j:>epeHIJ;H5IX, B TOM qH:CJle Me)K)J,yHapO.ll,HbiX. 

3aKJIIOqeHHe 0 COOTBeTCTBHH )l,HCCepTaiJ,HH KpHTepH5IM, ycTaHOBJleHHbiM 

IToJIO)f(eHHeM o ITOp5I.ll.Ke ITpHCY)f()J,eHM51 yqeHLix cTeiTeHei1. YKa3aHHbre B OT3biBe 3aMeqaHH51 

He YMaJI5IIOT 3HaqHMOCTH )l,HccepTau;noHHOro HCCJle)l,OBaHH5I. ,.IJ:nccepTau;HOHHa51 pa6oTa 

,.IJ:aHHJibi PoMaHOBHqa Eap)l.arnoBa Ha TeMy «<DarnopLr ¢opMHpoBaHH51 IToqBeHHoro 

opraHVJqecKOfO BelUeCTBa 3aiTa)J,HHHbiX JiaH)l,llia<j:>TOB JieCOCTeiTM 0KCKO- ,ZJ:OHCKOH 

HH3MeHHOCTH» OTBeqaeT Tpe6oBaHH5IM, ycTaHOBJieHHbiM MocKOBCKHM rocy)l.apcTBeHHLIM 

yHHBepcHTeTOM HMeHH M.B.J1oMOHOCOBa K pa6oTaM ITO)l.06Horo po)l,a. )J,HccepTau;H5I 

5IBJI5leTC51 3aBeprneHHOH HayqHO- KBam-r<j:>HKaiJ;HOHHOH pa60TOH, CO)l,ep)f(aHH:e )J,HCCepTaiJ;HH 

COOTB~TCTByeT CITeu;MaJibHOCTH 1.6.21 fe03KOJIOfli51 (rro reorpa<j:>H:qecKHM HayKaM) , a Tal()Ke 

KpviTepH5IM, OITpe)l.eJieHHblM ITIT. 2.1 -2.5 IJOJIO)KeHl151 0 ITpHCy)K)l,eHHH y'IeHbiX CTeiTeHeH B 

MocKOBCKOM rocy.ll.apcTBeHHOM yHHBepcHTeTe HMeHM M.B. floMoHocoBa. ,.IJ:HccepTau;HoHHoe 

HCCJie)l,OBaHHe o<j:>opMJieHO COrJiaCHO Tpe6oBaHH5IM ilOJIO)KeH1151 0 COBeTe ITO 3alUH:Te 

)l,HCCepTaiJ;HH Ha COHCKaHHe yqeHOH CTeiTeHH KaH)l,H)l,aTa HayK, Ha C011CKamre yqeHOH 

cTeiTeHH )l.OKTopa HayK MocKoBcr<oro rocy)l.apcTBeHHoro yHHBepcHTeTa HMeHH 

M.B.J1oMoHocoBa. 



TaKIIM o6pa3oM, coiicKaTeJih ,[(aHIIJia PoMaHOBIIq .6ap,n:aiiiOB 3acrry)l(IIBaeT 

ITpiiCY)l(.IJ:eHII5I yqeHOH CTeiTeHII KaH.IJ:II.IJ:aTa reorpaqmqecKIIX HayK ITO CITeUIIaJihHOCTII 1.6.21 

fe03KOJIOrii5I. 
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