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B crarbe paccMOTpEHBI BOIIPOCH! aHTPONIOTEHHOM IBOIIIOIUH (PUTOOMOTHI CTEITN U JIECOCTEINH. BhIsBIeHBI
OCHOBHBIE 3Tanbl GopMUPOBaHUS (IIOP IPH AHTPOIIOTEHHOM BO3/I€HCTBUH, KiIacCH(DUIIUPOBAHBI Pa3HbIE
TUTBI (UIOP B 3aBUCUMOCTH OT CTENEHU MX aHTPONOTEHHOW TpaHchopMaluy, pa3sHooOpa3usi 3KOTOIOB,
WHTEHCHBHOCTH U CHEIU(PUIHOCTH JIEHCTBYIOIINX aHTPOMOTeHHBIX (hakTopoB. IToka3aHo 4TO Ha coBpe-
MEHHOM 3Talle pPa3BUTHSA MPOUCXOANUT (OPMHUPOBAHNE PA3IUYHBIX KIACCOB M THUIIOB aHTPOIIOTOJIEPAHT-
HBIX ()JIOP TEXHOTCHHBIX 3KOTOIOB, CTPYKTYpa KOTOPBIX JIETEPMUHUPYETCS CBOEOOpa3ueM daduuecKux,
B YaCTHOCTH, T€OXMMHUYECKUX YCIOBUIl, HE HMEIOIIUX MPUPOIHBIX aHAJIOTOB. DTO MPUBOIUT K PA3BUTHIO
UCKYCCTBEHHBIX (II0p, GOPMHUPYIONINXCS B 3TUX YCIOBUSX.

B cootBercTBuM ¢ TpeboBaHusMu KoHBeHnuu no
O0unopa3Hoo0pa3ulo, a TAKKE B CBS3U C IIPUHATHEM B
Poccun B 2001 r. HanmmonansHO# cTpareruu coxpa-
HEHHUs OMOJOrMYEcKOro pasHooOpas3usi, OIHOU u3
HauOoJIee aKTyanbHbIX 3a7a4d pa3BUTHUS YEI0BEUYECTBA
CTaHOBUTCSl COXpaHEHHE Pa3HOOOpa3uu KHUBOU MpPH-
POJBI B MEHSIOIIMXCS YCIOBUAX CPEebl, KOTa MPOouc-
KOIAT IBOJIOLMOHHBIE U3MEHEHHsSI (PUTOOMOTHI MOJ
BO3JICHCTBUEM aHTPOIOTCHHBIX (pakTopoB [15].

Jlisi mTOHMMaHUs 3TUX MPOIECCOB BAXKHO JETalb-
HOE H3YyYCHHE OCOOCHHOCTEH (OpPMUPOBAHUS aHT-
POIIOTEHHO TPaHC()OPMUPOBAHHBIX CUCTEM OHOTHI,
a B cily4ae U3ydeHus: Qropbl — 3aKOHOMEPHOCTEH ee
(OpMHUPOBaHUS U PA3BUTHS, B TOM YUCIIE HA TEXHO-
TeHHBIX cyOcTparax.

Hawubonee nmpeoOpa3oBaHHBIMHU B pE3y/IbTaTe aH-
TPONOTCHHBIX BO3ACHCTBUN OKa3bIBAIOTCS (IIOPHI
AHTPOIOTEHHBIX SKOTOMOB, copMuUpoBaBIIUECS B
MpOoILIECCE XO3SIMCTBEHHOW NEATENbHOCTU. YCIOBHUS
MOYBCHHOTO TIOKPOBA, 3arps3HCHUE BO3JyXa U IMPH-
POIHBIX BOJ 3/1€Ch, KaK MPABUIIO, HE UMEIOT IPSIMBIX
MPUPOAHBIX aHAJOTOB [1]. B TeXHOTeHHBIX SKOTOMAX
3HAYUTEILHOMY U3MEHECHHIO MOJABEPrarOTCsl KOCHBIE,
OMOKOCHBIE U OMOTHYECKHE WX KOMIIOHEHTHI. PacTu-
TEeNBbHBIA TIOKPOB 3/1€Ch MPAKTHYECKH MOJHOCTHIO
YHUYTOXKEH M BO MHOTHX CiIy4asx (GopMHpYyeTCs

'HUccnenosanus mpoBoaMInCh B paMkax denepaibHON LeaeBoil
nporpaMMsl “HayuHble ¥ Hay4HO-IIEJarornyeckue KaJapbl UH-
noBauonHo# Poccun”, 'K Ne 16.740.11.0053 ot 01.09.2010.

&3

3aHOBO. [103TOMY OH XapaKTepU3yeTcsl CyKIECCUOH-
HOU JMHAMUYHOCTBHIO C TPeoOIalaHueM POILECCOB
cunrenesa [1, 6, 17].

PasButne Gpropsr ¥ paCTUTETBHOCTH B COBPEMEH-
HBIX YCIOBHUSAX IPOUCXOIUT IMPHU YCUIUBAIOIIEMCS
aHTPOTIOTEHHOM BO3/IEHCTBUH, IPUBOJIAIIEM K 00pa-
30BaHHIO HEN3BECTHHIX paHEE XUMHIECKUX BEIIECTB,
WU3MEHEHUIO IPUPOJHOTO paclpeiesICHUs SJIEMEHTOB
B MOYBaX, BOAHOMY aucOamancy. B cBs3u ¢ 3TuM B
TEXHOTEHHBIX HKOTOMAaX I'PAJUECHTH (PAKTOPOB OKPY-
JKAIOIEH CPesibl, B YaCTHOCTH 31apUUYeCKUE, reOXHU-
MHYECKHUE, aHIPOJIOTHUUECCKHE HUMEIOT JTUMHTHPYIO-
IIMe 3Ha4eHUs I pa3BUTUs pacteHuid. [losBieHue
TaKUX, HC UMECIOIINX TPUPOIHBIX aHAJIOTOB, apTU(DHU-
IIUPOBAHHBIX (MCKYCCTBEHHBIX) YKOTOTIOB IMPUBOIHUT
K (OPMUPOBAHUIO CIICHU(PUIHBIX, aTANTHPOBAHHBIX
K SKCTPEMAJIbHBIM YCIOBHSM CYIIECTBOBAHUS PACTH-
TENBHBIX coobmmecTB U ¢urop. IIpomeccr aganTammu
MPOUCXOJAT Ha (POHE U3HAYATBHOTO KECTKOTO 0TOO-
pa HamboJee TOJCPAaHTHBIX MOMYJISIHN ¥ BUIOB pa-
CTEHHUH U UX MOCJIENYIOIeH HHTEHCUBHON U CXaTOM
BO BPEMEHU MUKPOIBOIIOLNH, NETEPMUHUPOBAHHOMN
AHTPOIIOTEHHBIMH ()aKTOpPAMHU T€OXHUMHUUIECKOW TPH-
POIBL.

Iean nccaeqoBaHusl — BEIIBICHUE OCOOCHHOCTEH
dopmupoBanus u quddepeHnnanuu GiIop U uX aHT-
POIIOTEHHOH HBOJIONMH (GUTOOMOTHI B TEXHOTCHHBIX
MECTOOOUTaHUIX CTETTHOH U JIeCOCTETHOHN 30H. 3a/1a-
YU M3y4YEHUs] aHTPOMOTEHHO TPaHC(HOPMUPOBAHHBIX
¢utop 3axmrodanuch B kinaccudukanuu Gpuop TexHo-
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TCHHBIX 3KOTOIOB Ha OCHOBAaHUHU OILCHKU CTCIICHU
WX aHTPOIMOTCHHOH TpaHC(OpMaIin, 0COOCHHOCTEH
reéHe3uca, BhIABJICHUU ACTCPMUHUPYIONIUX PA3BUTUC
(hop pakTopos.

AHTpOnoOreHHasi 3Bojawuuss purodbnorsl. B oc-
HOBE MOHUMaHUsS (proporeHe3a Kak HCTOPUUYECKOTO
pa3BuTus (IOPH JSKUT ujes ee nudepeHnannm,
MOCKOJIBKY B TIpoliecce ee (OPMHUPOBAHUS TIOSIB-
JSIOTCSI HOBBIE KauecTBa, NMPHU3HAKH, JIEMEHTHI [4,
19]. lns ompeneiieHus pazivuuii Mexay (iaopamu
HE0OX0IMMO II0JIHOE BBISIBJICHHE Pa3HOOOpas3us Tex-
HOTEHHBIX JKOTOIIOB M JKOJIOTHYECKHX YCIOBUHU, B
KOTOPBIX OHH (DOPMHPYIOTCS, & TAKXKe ONpECICHHE
OCHOBHBIX JTUMUTHPYIOMIHX (AKTOPOB Pa3BUTHSI.

JuddepeHnuanusi THIIOB aHTPOIOTCHHO TpaHC-
(hOpMUPOBAaHHBIX (IIOP MPOUCXOJAUT BO BPEMCHH U
B MpOCTpaHCTBE. X 3BOJIOIMS B CTEMHON U JIeCo-
CTEMHOMN 30HaX MPOUCXOIUT Ha (POHE PA3BUTHS MPH-
pOIHOH (IIOPHI B peieiax eCTECTBEHHBIX IKOTOIIOB,
XapaKTEepHBIX OIS OTHX PETHOHOB.

[To muenuto A.H. Kpumroporuua [9] o6pa3osa-
HU€ TUINUYHBIX CTENeil B TeOJOTUYECKOM IPOILIOM
MPOUCXOMIUIO KaK aBTOXTOHHO, TaK M C y4acTHEM
MIPUBHECEHHBIX 3JIEMEHTOB U OBLIIO CBA3aHO B IIEPBYIO
ouepesb C apuau3aluedl KIUMaTUYE€CKUX YCIOBHUM.
3HaunTeNbHOE BIUSHIE HA OPMHUPOBAHUE CTEITHOTO
001uKa Quopsl U 0COOEHHO MeTpodUTOHA OKa3aja
Briociencteun ¢uopa pesuero Cpenuzembs [10].
OTMeuaeTcs, 9TO B HACTOsIEe BpeMsi METPOPUTOH
SABIIIETCA TE€TEPOTeHHBIM H TETEPOXPOHHBIM 00-
pazoBanmem [1]. Ou cdopmupoBancs, BeposTHEE
Bcero, Omarofaps APEBHUM BHJIaM pPAacTEHUN MHO-
I[EH — TUICHCTOIIEHOBOTO IEepHoJa, CPEAH KOTOPHIX
HEMAJOBAXHYIO POJb WIPaJd aBTOXTOHHBIE BUIBI
HpeBraero Cpean3eMbs, XOTS BO3MOXKHO M YaCTH4-
HO aHTPOMOTEHHOE MPOUCXOXKACHHE METPO(PUTOHA.
CBoeoOpa3Hblii (PIOPUCTHICCKUH KOMIUIEKC MICaM-
MO(HUTOHA PU3HAETCS MHOTHMMH aBTOPaMH Kak J0-
CTaTOYHO JPEBHHI 1 BHICOKOIHIEMUYHBIH KOMILIEKC,
CIIO)KMBIIUHICS B CIEUU(PHUUHBIX YCIOBHIX U30JIUPO-
BaHHBIX IECUAHBIX Teppac, Onarojaps KIMMaTHde-
CKUM u3MeHeHusM. DopMupoBanue rajaoQuiIbHOro
KOMILJIEKCA CBS3BIBACTCS C JIUTOPAIIMH MOPCKUX
OacceifHOB apHAHBIX TEPPUTOPHUH, OTKyJa pacTEeHUs
pacIpoOCTpaHsIUChH MO 3aCOJICHHBIM MECTOOOMTaHHU-
M BIUIyOb MaTepHKa.

OOmiasi CUHAHTPONHU3aLHUs PACTUTEIBHOTO TIO-
KpoBa IIpHBENa K BO3HUKHOBEHHUIO TI'OJOLIEHOBBIX
HEOKOMILJIEKCOB PYyAepaJbHONl W COPHO-NOJIeBOMH
(¢o10op. BiausiHue yenoBeka Ha pacTUTENbHBIN TOKPOB
IOT0-BOCTOKa YKpawHBI HapacTajlo B pe3ylibTaTe
XO34MCTBEHHON [NEATENbHOCTH YEJIOBEKa, HauWHas
¢ maneonuta [1]. JlokanpHOe BO3zCHCTBHE: COOH-
paTenbcTBO, 3eMileAeNine, CKOTOBOJICTBO, II€PBHIC
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pa3paboTKH TMOJIE3HBIX HMCKONAeMBIX C BO3HUKHO-
BEHHEM TOpPOJOB CMEHWIHCH 0Ojee WHTEHCHUBHBIMU
(dbopmamu: pacraiika, CCHOKOIICHHE, BBITIAC, BHIPYO-
Ka JI€COB, KOTOpPHIE CIIOCOOCTBOBAIN OOpa30BaHUIO
MPOCHHAHTPOMHOTO (IIOPUCTUYECKOTO KOMILIEKCA.
B XIX B. pazBuTHE NPOMBIIIJIEHHOCTH MPHUBEIO HE
TOJIBKO K YHHUUYTOXCHHUIO OOJIBIINX IIJIOMaAeH pacTH-
TEIBHOTO TOKPOBa, HO M TOSBJIEHUIO COBEPIIEHHO
HOBBIX TPYIIIT PACTCHHI TEXHOTCHHBIX YKOTOTIOB.

CdopmupoBaBIIzecs: KOMIUIEKCH TTPOCUHAHTPOTI-
HOW (QIIOphI OBUTH MEPBLIMH AHTPOIIOTCHHBIMH TPYTI-
namu, KOTOpble 00pa30BallCh U BBIYWICHHIIUCH O]
BO3/IEIICTBHEM aHTPOIIOTEHHOTO (aKkTopa. YCUIIeHHE
WHTEHCUBHOCTH W YBEJIMYECHHE Pa3HOIMJIAHOBOCTHU
AHTPOIOTEHHOTO BO3/ICHCTBHS MPUBEIIO K (HOPMHUPO-
BaHUIO PA3]IMYHBIX YCTOWYMBEIX THIIOB aHTPOIIOTCH-
Hoil Tpancdopmaruu ¢uopel. P.U. Bypna [1] Beige-
JIUJIA CIISYIONNE aHTPOTOTOJICPAHTHBIC THITHI PIIOP:
¢I10pBI TEpPUTOPUN TPUPOJHO-3aIIOBEAHOTO POHIA,
00eTHEHHBIE (PIIOPHI €CTECTBEHHBIX 3KOTOTMOB, CIIO-
COOHbIE K CaMOBOCCTAHOBICHHUIO, OKYJIBTYpEHHBIC
(GII0OpHI TTOTYEeCTECTBEHHBIX JKOTOMOB, ypOaHodI0-
pBI, QIOpBl arpoUTONEHO30B U (IIOPHI TEXHOTEH-
HBIX 9KOTOIOB, HE UMEIOUINX MPUPOAHBIX aHAIOTOB.
K tumam tpancopmupoBaHHBIX (IIOP OTHOCATCS
KOMIIJIEKCHI BUJIOB, TIOSBIIEHUE KOTOPBIX 00yCIIOBIIE-
HO CyMMAapHBIM BO3/ICHICTBHEM aHTPOIIOTCHHBIX (ak-
TOPOB M OTPaXKaeT CTEMEHb TPAHCHOPMAIIMH 30HATb-
HOU (uopsl B peruone. OCHOBHBIM KPUTEPUEM NPHU
OTHeceHHH (IIOPHI K THIy aHTPOIOTEHHOH TpaHc-
(dbopmanuu sSBISETCS CTENEHb ee IepeOpPMHUPOBAHUS
MOJ] BO3/ICHCTBHEM aHTPOIOTEHHBIX (DaKTOPOB.

PasnuyHble THUNBI AHTPOMOTEHHO TpPaHCPOPMHU-
pOBaHHBIX (UIOP CYIIECTBYIOT OJHOBPEMEHHO M OT-
paxaroT pasHble (pa3bl mpeoOpazoBaHus GIOp — OT
¢ItopsI pupoaHO-3anoBeaHoro Gpouxa 10 ¢iaop Tex-
HOTEeHHBIX 3koTomnoB [1, 2]. [TosTomy MBI paccMmar-
puBaeM HX Kak JTamHble MOJEIN aHTPOIOTEeHHOM
3BOJIONNU (IIOPHI, KOTOPHIE XapaKTEepU3YIOTCS pas3-
JTUYHBIM pasHooOpaszueMm ¢GuToOnoTe. OTCyTCTBHE
HKOTOMOJIOTHIECKON MPUYPOYSHHOCTH (IOPTEXHO-
TeHHBIX MECTOOOMTaHMU, KOTOpOE BBIpaXKaeTcsi B
pa3pylIeHud HX LEHOTUIIHYECKOW M MapliualbHOU
CTPYKTYp, CBHJIETEIBCTBYET 00 UX IEepexoae B pas-
PSAI WCKYCCTBEHHBIX JKOJIOTHYECKHX KOMILIEKCOB
[2]. OBontouUOHHBIE H3MEHEHUS PACTUTEIBHOTO
MOKpPOBA MPOUCXOAAT YXKE€ Ha MEPBBIX CTATUAX €T0
pa3BUTHUSA: MOMAJaHUM AMACIIOp, UX MPOPACTAHUHU U
BBDKHBAHHH. YCTaHOBJICHO, UTO HanOoJee XapakTep-
Hble 4epThl (IIOPHI YTPAYMBAIOTCS, KOTAA YPOBEHB
MapuagbHON (GIOPH COOCTBEHHO AHTPOIOTEHHBIX
3KOTONOB B Hel cocraBiser 55-60%. Ha takom
YpPOBHE pa3pyllaeTcs 3KOTOMOJOTHUECKasd CTPYKTY-
pa QIuopbl, KOTOpas XapakTepu3yeT CBs3b (PIopucTH-
YeCKOTO KOMIUIEKCa C €CTECTBEHHOU (UIOpoi M ero
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Puc. 1. Cxema popmupoBanus Giaop mpu BO3ACHCTBUN aHTPONOTEHHOTO (h)aKTOpa B CTEITHOMN U JIECOCTEITHON 30HaX

CITOCOOHOCTH K CAMOBOCCTaHOBICHUIO. Takast dopa
CTaHOBUTCS UCKYCCTBEHHOM, a MPOU3OIISAIINE B HEH
AHTPOINOTEeHHBIC U3MEHEHHUSI — HEOOPATUMBIMHU.

®opmupoBaHue crenupUIHBIX (QIOP TEXHOTEeH-
HBIX DKOTOIIOB HCTOPUYECKU IPOUCXOIUIO OUYCHB
OBICTPO, MOCKOJBKY PAa3BUTHE MPOMBINUIEHHOCTH U
BO3HUKHOBCHHE CICHM(PUIHBIX TEXHOTCHHBIX (Popm
AHTPOIIOTEHHOTO BO3JIEHCTBUS HA OKPYKAIOIIYIO
cpeny HayajoCh JIMIIb HECKOJIBKO CTOJIETMH Has3as.
CoOBepIICHCTBOBAHUE  TEXHOJOTHH, YyBEJIWYEHHE
00bEMOB ¥ UHTCHCH(UKAIIMS POU3BOJCTBA IIPUBEIA
K 00pa30BaHUIO MHAYCTPUANBHBIX JaHIIIAPTOB, 3a-
HUMAIOIKUX 3HAYUTEIbHBIC TeppuTopun. OTHAKO He-
COMHEHHO, 4TO (POPMHUPOBAHUE COBPEMEHHBIX (IIOP
TEXHOTEHHBIX HKOTOIIOB MPOUCXOMMIO B YCIOBHUSIX
KIMMaTUYECKUX U3MeHeHui [17] He MTHOBEHHO, a B
pe3ynbTare uX MOCTENEeHHOTO Pa3BUTHS U aalTalluu
Ha YPOBHSIX yXe C()OPMUPOBAHHBIX B peruoHe ¢uio-
PUCTUYECKUX KOMIUIEKCOB, COOOIIECTB, MOMYISIIUN
Y aIBEHTUBHBIX 3JIEMEHTOB.

Takum o0Opa3om, oOpa3oBaHWE KpalHEro THIIA
aHTPOTIOTEeHHOH TpaHchopManuu (GIopsl — (IOPE
TEXHOTCHHBIX IKOTOIOB, MPOUCXOAUT Ha (QOHE 30-
HallbHOW (PIIOPBI, MPOIIEAIIEH TIUTENbHBIA TEPHO
SBOJIIOLIMOHHOTO pa3BUTHS. [Ipu ycuineHnn aHTpoOIo-
TFeHHOTO ()aKTOpa M MOBBIMIEHHH pa3zHooOpa3us ero
JeHCTBUS BBISBISIIOTCS MOCIEN0BaTeIbHbIE H3MEHE-
HUS QIOPUCTHYECKUX KOMILJICKCOB.

B Hacrosimiee Bpemsi Bce MPEACTaBICHHBIC THITBI
dbmop u QropucTHIECKUE KOMIUIEKCHI COCYIIECCTBY-
I0T B MPOCTPAHCTBE U BO BPEMEHH, XOTSI BO3HHUKIU
OHU HE OJIHOBPEMEHHO. BeplinHOW BO3JEUCTBUS
AHTPOIIOTeHE3a ABJISICTCS 00pa3oBaHue (0P TEXHO-
TeHHBIX YKOTOIOB, KOTOpBIE, HECMOTPS Ha OOINBIIOE
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pazHooOpasue, MOTYT OBITh pa3JesieHbl Ha (IOPHI
NEPBUYHBIX W BTOPUYHBIX TEXHOTE€HHBIX HKOTOIIOB
(puc. 1.). ®nopsl NEPBUYHBIX TEXHOTEHHBIX 3KOTO-
noB Hambonee TpaHCHOPMUPOBAHBI, MOCKONBKY HX
pa3BUTHE OTpeNeNsieTcs B IEPBYIO OYepelb HEOObIU-
HBIMH TCOXMMHYECKUMH CBOMcTBaMH 3padoTorna,
00JIaJaroIUMHA TOKCUYECKUMHU AeHcTBUsIMU. K HUM
OTHOCATCS, HAOpUMep, paszlIu4HbIEe Kiacchl ¢Iop,
dbopMuUpyIOIIMXCS Ha 30J10-, MUIAMO-, HIIAKOOTBA-
Jax W OTBaJlaX YroJIbHBIX HIaxT. DIopbl BTOPUYHBIX
TEXHOTCHHBIX JKOTOMOB MEHEee TPaHCHOPMHUPOBAHBI
M3-3a TOTO, YTO OHU PA3BUBAIOTCS M3 BHIOB U CO00-
IIECTB, CYUIECTBOBABIIMX 3/E€Ch O CTPOUTEIbCTBA
TEXHOTCHHOTO OOBEKTa.

HecMoTpsa Ha HEKOTOpBIE pa3iuyuus U 0COOCHHO-
ctd popmupoBaHus (GIOp MEPBUYHBIX U BTOPHUYHBIX
TCXHOT'CHHBIX 3KOTOIIOB, B ﬂaﬂbHCﬁHIeM OHH MOTYT
pa3BHUBATHCS 10 TPEM OJMHAKOBO BO3MOXHBIM Ty TSIM,
o0pa3zys ¢uiopsl JeHCTBYIOMUX NpeAnpUiTuid, ¢io-
pBl PEKYIBTHBUPOBAHHBIX TEXHOTCHHBIX 3KOTOMOB
u “cykueccuonusie Quops” (puc. 1.). INocnegnue
00pa3yroTcs B MPOIecce CIIOHTAHHOTO BOCCTAHOBIIEC-
HUSl PAaCTHTENBHOCTH TOCIE MpeKpamleHus paboThl
OPEIPUSITHSL.

Takum o00pazoMm, (OpMUPOBAHHE COBPEMEHHOU
(GJIOpBI TEXHOTCHHBIX DKOTOMOB B CTEIHOH U Jieco-
CTEMHON 30HAaX MPOMCXOAWIO MOCTENEHHO H, OYe-
BHJIHO, IMEET O0IIHE YePTHI C TAKUMHU ke Gopamu B
JIpyrux peruonax [16, 17, 21], 4To cBUAETENBCTBYET
00 UX BOBMOKHOCTH yHU(DHUKAITNH.

B aTHX yclioBUSX, TIepBOHAYAIBHO, B Pe3yJIbTaTe
9BOJIIOLIMH PAaCTUTENBHOTO MOKPOBa, 00pa3oBaluCh
criermuuIHBIe  TTCaMMO(DMIBHBINA, TeTPO(IbHBIH,
B YaCTHOCTH, KaJbICNETPOPUIHHBIH KOMILJICKCHI.

2012



86 TOXTAPB wu np.

3mech CcoCylIecTBOBAJM CTEMHBIE, JIECOCTEMHBIE,
ncaMMopuIbHBIE, TETPO(IIbHBIE, Talo(IITHHEIE
u TuapoduIbHBIE (IOPHUCTUYECKHE KOMILJIEKCHI,
KOTOpbIE M CTald TeM ‘‘MaTepuasioM’, Ha OCHOBE
KOTOPOTO TPOUCXOMJIa AHTPOIOTEHHAs IBOJIOLHUS
pactutensHOTO TIOKpoBa. Ha npeBHeM atame pa3Bu-
TUs GIIOPHI BEIyIIMMU aHTPOIOTCHHBIMHU (pakTOpa-
MH OB OTOHB, BRIPYOKa JepeBbEB, N30MpaTEIbHbII
cOOp U BBITIAC, YTO MPUBOAUIIO K POPMHUPOBAHUIO MTH-
POTEHHBIX W MAaCKBAIBHBIX CTEIEH, a Takxke u 00e3-
necuBanuio. CiencTBUEM 3TOTO CTalld HEOOpaTUMBbIe
nmpeoOpa3oBaHUsl JKOTOMOB: COPTHPOBKA T'PYHTOB,
WX 3aCOJIEHHUEe-PacCoJIeHne, Pa3BUTHE SPO3UOHHBIX H
AJUTFOBUAITBHBIX ITPOIECCOB.

CrenyoomuM 3TaloM aHTPONOT€HHOW 3BOJIIOLUU
pACTUTENBLHOIO MOKPOBA B CTEMHOM U JIECOCTEMHOM
30HaX CTaJI0 HIUPOKOMACIITA0HOE XO3SMCTBEHHOE
OCBOEHHE pErroOHa, pe3ylbTaTOM KOTOpPOTO CTa-
mo QopmupoBaHue arponaHgmadTa — COYCTHHUS
TIAIIHY, MMACTOUI W CEHOKOCOB. B 3THX yCIOBHIX
MPOUCXOUIa HHTCHCU(DUKAIUS (POPMUPOBAHUS Ce-
TeTabHOTO W MACKBaJBbHOTO (DJIOPUCTUUECKUX CHH-
AHTPOIHBIX KOMIUIEKCOB, MOSABJISUIUCH Pa3IUYHBIC
AHTPOITOTCHHBIC MOTU(PUKAITUH YKOCUCTEM (CESIHHBIC
KOPMOBBIE YIOJbsl, 3aIIUTHBIC JIECOIMOJOCHI, CaJlbl,
TPYHTOBBIE JOPOTH, UCKYyCCTBEHHBIE BOJOXPAaHHIIN-
112, KaHaJbl, HPPUTAIUOHHBIC KaHABHI).

Ha coBpemenHoM »3Tame pa3BuTHs (UIOPHI TOA
BIMSIHAEM aHTPOIIOTEHHOTO BO3JCHCTBHS MPOMCXO-
IUT (GOPMUPOBAHUE CETH TOKCUYHBIX TEXHOTEHHBIX
9KOTOIOB, 3arpsi3HEHUE MOYB U BOJBI IPOMBIIUICH-
HBIMH OTXOJaMH. BOSHUKHOBCHHE TEXHOTCHHBIX MTy-
cTomei u 03UIHA0B. DTO NPUBOIUT K 00CTHEHHIO
OMOIOTHYECKOr0  pa3HOOOpa3usi, HCUYE3HOBEHUIO
OT/AETBbHBIX PEAKHX BHJOB M COKPAIIECHUIO yYaCTHS
McaMMO- U METPOPUIBHBIX BUJOB B HOPMUPOBAHHUH
nokaneHEIX (rop peruona. Ha stom ¢one Habmio0-
JaeTcs rao0aibHas CHHAHTPOIMU3ANNS, YBEITUYCHHE
KOJMYECTBA 3aHOCHBIX BHJIOB, @ BHEKOTOPHIX ClIyda-
X — rano(UTU3alNs PaCTUTEIBLHOTO MOKpoBa. AH-
TPOIIOTEHHbIE U3MEHEHUs BO (Iope MPOUCXOAST 3a
CUET pacIIMpeHHs] UCKYyCCTBEHHBIX IUIOIIAJEH KO-
TOITIOB W PacIpOCTPAaHEHUS B HUX MECTHBIX BUIOB-
ano(uTOB M aJIBEHTHBHBIX BHUJIOB.

Hamnbonee BaXHBIM KIMMaTHIECKUM (DAKTOPOM,
JIUMUATHPYIONIUM Pa3BUTUE SKOTHUIIOB, MOXXHO CUH-
TaTh KOJUYECTBO OCAJKOB, a dKOJIOTUYECKHUM — CTe-
MEHb IOCTYIMHOCTH BOJBI JIsl PACTCHUH.

B T0 x)e Bpems ¢uopsl, ¢dopmupyrommecs B
Pa3IUYHBIX TEXHOTCHHBIX JKOTOIAX, HAXOMATCS B
CUJIbHOM 3aBHCHUMOCTH OT KOMILUICKCA JIOKAJIBbHBIX
9KOJOTHYEeCKUX (aKkTOpoB cpenbl. OCHOBHBIMHU U3
HUX SIBIAIOTCA: 1) docmynuocms 600vl. MBI MOXeM
PaCIONOXKHUTh HEKOTOPBIE KOHTPACTHBIC, KpalHUE O
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3TOMY MapaMeTpy SKOTOIBI BAOIL 3TOTO I'PaJHCHTA
TakuM 00pa3oM: HEJIEHCTBYIOIUE 3aTOIUICHHBIC
Kapbepbl, UCKyCCTBEHHBIE BOJOXPaHUIUIIA MeETall-
JyPrUYeCKUX 3aBOJIOB U IIAXTHBIC OTCTOMHMKH, JKE-
JIe3HOJJOPOKHBIE HACHINH, OTBAJIBI U JEHCTBYIOIIUE
30mo0TBanbl. OcCTallbHBIE 3KOTOIBI, OYECBHJIHO, 3a-
HUMAaOT MIPOMEXKYTOUYHOE TIOJIOKEHNE MEXIy HUMH,
2) 6boeamcmeo nousg: oT OEIHBIX OPTaHUUYECCKUMU Be-
IIeCTBaMH 30JI00TBAJIOB JI0 TEPPUTOPUN KOMOWHATOB
XJIeOOMPOAYKTOB, Ha KOTOPBIX MPHUCYTCTBYET OOJIb-
o€ KOJIMYECTBO OPTaHMYECKUX OCTATKOB; 3) KuC-
JIOMHOCMb nOYE: OT ILIEJNOYHOM peakLHH COMOBBIX
KOMOHWHATOB, ()IIFOCOBO-/TOJIOMUTHBIX M ITAKOBBIX OT-
BaJIOB ¥ KaphePOB — JI0 HEUTPATbHBIX 30JI00TBAJIOB —
Y HETaBHO OTCHINTIAHHBIX TEPPUKOHOB C TTOBBIMIEHHOHN
KHCJIOTHOCTBIO TIOUBOTPYHTOB; 4) 3acoieHue: oT Cy0-
CTpaTOB CO Ca0BIM 3aCOJIEHHEM, HallpUMep TeppH-
TOPHH TECYAHBIX KaphepoB, IO KpaifHe 3aCONCHHBIX
TEPPUTOPHUI COJIEBBIX M 3aKPBITHIX YTOJBHBIX IIAXT;
5) msoicenvie memanivl: OT OSTHBIX MO CONECPIKAHUIO
TSDKEJIBIX METAJIJIOB TEPPUTOPHI MEJIOBBIX, H3BECTKO-
BBIX, IIECUYAHBIX KaphepOB, TEPPUTOPUH KOMOWHATOB
o nepepadoTKe CeNbXO3MPOIYKIIUH — 10 KpaliHe Ha-
CHIIIEHHBIX 3THUMH BEIIeCTBAMHU TEPPUTOPHUI TOPHO-
000raTUTENBHBIX KOMOMHATOB, METaJLUIyPrHUYECKUX
3aBOJIOB, TEPPUKOHHUKOB YTOJBHBIX IIAXT H OTBAJIOB
pTyTHOU nmpombinuieHHOCTH. ITo pesynpraTtaMm npen-
CTaBIICHHOTO HCCJIEIOBAaHHUSI MOXKHO CJHIENIaTh BBIBOJ]
0 TOM, 4TO KOJIUYECTBO TSIKEIBIX METAJUIOB B TIOYBO-
TPYHTaxX TEXHOTEHHBIX SKOTOIIOB HE SBIISETCS JEeTep-
MUHHPYIOIIUM pa3BuUTHE (HIOP OTIACIBHOTO Kiacca,
MOCKOJIBKY 00pa3oBaHUE PaCTUTEIHHOTO TIOKPOBaA
3IECh MOXET MPOUCXOJUTH 3a CYET YCTOHYUBBIX K
STUM YCIOBUAM MOMYISIWNA M SKOTHIIOB IJIACTHY-
HBIX BUJIOB, YCIICITHO MPOU3PACTAIONINX U B IPYTUX
JKOoTOMAax; 6) mokcuunocms cybcmpama: MpaKTAUIE-
CKH OTCYTCTBYET Ha KOMOWHarax XJeOOMpOIyKTOB,
TEPPUTOPHUAX KapbePOB, OTBAJIOB U MPOMBIIIICHHBIX
momaok. TOKCHYHBIE XUMUYECKHUE BEIEeCTBA CKOH-
IIEHTPUPOBAHBI, B OCHOBHOM, B Mpe/eaxX Mmpeanpus-
THH XMMUYECKOM U METaJTypruecKod oTpaciei: Ha
XUMUYECKUX U KOKCOXMMHUYECKUX KOMOMHATax, Me-
TaITyprudecKuX 3aBo/Iax.

Krnaccupumuposars ¢iaopsl Ha OCHOBaHUHM BBI-
HICU3JI0)KEHHBIX CYXKJICHUH BOOJIBIIMHCTBE CIy4YacB
HEeBO3MOKHO. OLIEHUTH crieu(pUIHOE BO3/ICHCTBHE
(bakTOpOB MOXHO JUIIb Onarogaps MOHUTOPUHTY U
KOMIUIEKCHOMY aHaJIN3y HX pe3yJIbTUPYIOIIEro Jei-
CTBUSI Ha (QOPMHUPOBAHUE CTPYKTYpPHI (IIOPHI, XOTs
B YCIIOBHSAX TEXHOTEHE3a Jake OOWH (aKTop O4YeHb
9acTo MOXKET OBITh onpeaensonuM. BooapmrHCTBE
ciiydaeB Haubojiee CyHIIECTBEHHBIM COBPEMEHHBIM
¢dakTopoM pa3BUTHUS (PIOP TEXHOTCHHBIX KOTOMOB
SBISIETCSI TOKCHYHOCTH TI0YB U TPYHTOB.
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@opMuUpoBaHNEe M TUIOJOTHA (PJIOP TEXHOTEH-
HBIX 3K0TONOB. ObOpa3oBanme cueUPUIHBIX (DIIop
TEXHOTCHHBIX HKOTOIOB IPOUCXOAUT B HECKOIBKO
stanoB. Ha mepBeIX 3Tamax WX pa3BUTHS UAET OT-
O0op HamOojee TOJEPAHTHBIX K JaHHBIM YCIIOBHUSM
BHUJIOB. HaumHas ¢ 3TOro MOMEHTa BH]IbI, TOMYJISIIHH
u GopMBl pacTeHHIl OTOMPAIOTCS HAa TEHETHIECKOM
YpPOBHE, IMOCKOJBKY W3 HUX BBDKHBAIOT JUOIb T,
KOTOpBIE O00JIaIal0T HEOOXOIUMBIMU CBOWCTBaMU
(YHKIIMOHUPOBAaHHA Ha YPOBHE T€HETUUYECKHX, OHO-
XUMHYECKUX M (PHU3NOJIOTHYECKUX OCOOCHHOCTEH
opranu3moB. llo3gHee mpomcxogut hopMHpOBaHHE
MMAOHEPHBIX COOOMIECTB W3 TE€X BHUIOB, KOTOPHIE
yXKe MPUWXKIIACh B 3TUX YCIOBUSX U CIHOCOOHBI K
CaMOBO300OHOBIICHUIO, HaYMHAaETCs (OPMUPOBAHUE
AQHTPOMOTEeHHBIX PACTHTEIBHBIX TPYNIHPOBOK U
¢dutoneno3oB. Takum oOpazom, OTOOP M MHUKPOIBO-
JoNHs HanOoJiee TOJNEPAHTHBIX K yCIOBHSIM TEXHO-
TeHHBIX YKOTOTIOB BUIOB, PACc U 3KOTUIIOB PacTEHUH
MPOUCXOIUT OCOOCHHO HWHTEHCUBHO Ha TEPBBIX
CTaJusAX CYKLECCHIl pacTHTEJBHOTO MOKPOBa M3-3a
KaTacTpo(uuecKoro U3MEHEHHUsl YCIOBHHA UX CyIe-
cTBOBaHHs. Takue M3MEHEHUs CPaBHUMBI IO CBOWM
MOCTEACTBUSAM C MPUPOIHBIMH KaTaKIM3MaMH U CO-
MyTCTBYIOUIUM UM “OBICTPBIMU” TIPUPOIHBIMHU, B TOM
Yyyciie KINMaTHIeCKUMU U3MeHeHusaMHU [17], a Takxe
MPOU3OIIEIIINMHU B pe3yibTare JBUKEHUS JEeTHHKA,
W3BEpKEHUS ByJIKaHa, HAaBOJHeHUH 1 ip. OHAKO U B
MPOIIECCe CBOETO Pa3BUTHS y PACTEHUU MPOUCXOIAT
MHKPOIBOJIONUOHHBIE U3MEHEHUS B CTPYKTYpeE IO-
MyJASOUH 1 BUIOB, KOTOPBIE MOTYT OBITH HE3aMETHBI
HEBOOPYKEHHBIM TJIa30M M B TO K€ BpeMs HMEIOT
OTINYHS, WHOTJA JaXX€ TaKCOHOMHYECKOTO paHra.
AHTpOTIOTeHHBIE (haKTOPHI CIIOCOOCTBYIOT HE TOILKO
0TOOpPY YCTOWYUBHIX MOMYIISLHA, HO M 00pa30BaHUIO
HOBBIX THUIIOB, OPM, ITOJBHUIOB, pac U Aake BUAOB.
OHM crocoOHBI BBI3BIBATH MHTEHCU(UKALUIO MYTa-
LMOHHBIX M TEPaTOreHHBIX MPOIECCOB M OIHOBpE-
MEHHO CIIOCOOCTBYIOT OTOOpPY “NEepCIEKTHBHBIX
JUISL JAHHBIX TEXHOTEHHBIX ycnoBuid BunoB [17]. Ilpu
SBOJIFOIUN PACTHTENBHBIX TPYIIHPOBOK TPOUCXOIUT
nocteneHHass auddepeHIUANST  IKOJIOTHUYECKUX
HULI. DTOT MPOIECC COMPOBOXKAAETCS U3MEHEHUEM
Mopdonoruu BUIOB, X PEHOPUTMHUKU U (PUIUOIIO-
THYecKuXx ocobeHHocrel. HecMoTps Ha TO, 9TO KO-
JIOTHYECKHE HUIIA MOTYT MEPEKPhIBATHCSA, IEHTPHI
ux Bcerna nuddepeniuposansl [12].

Ha coBpeMeHHOM 3Tare aHTPOIOTEHHOW 3BOJIO-
uun GurobuoTsl nuddepeHnUanUS U BBIYICHEHHE
pasIUYHBIX (QIOp CBS3aHO, B MEPBYIO OuYepenb, C
WHTEHCU(pUKAIIUEH U pa3zHOOOpa3reM JeCTBYIOMINX
(haxTOPOB B TEXHOTEHHOM Cpelie.

Bonsmoe pasHooOpasue piop TEXHOTEHHBIX KO-
TOMOB TpeOyeT CO3MaHUS THIIOJIOTHYECKON CXEMBHI,
oTpaxkaromei ocooeHHOCTH uX (popmupoBanus. o
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HACTOSLIETO BPEMEHHU OBLJIO MPEANPUHATO OOJNBIIOE
KOJIMYECTBO TMOMBITOK KIACCU(PUIIUPOBATh HX II10
HECKOJBKHM TIpU3HaKaMm: crnocolOy oOpa3oBaHwus,
MOPQOIOTHUECKAM TapaMeTpaM, JHTOIOTHIECKIM
W arpoXMMHYECKHM CBOMCTBAM TpPYHTA, yCIOBHIM
yBraxHeHus [5, 13, 14, 22, 23]. bpun Takxe paspa-
00TaHBI pa3ayYHbIe KJIacCU(UKAMHU AaHTPOIIOTEHHBIX
9KOCUCTEM U (HOPH UX AMHAMHUKY U SBOIIONUU [6, 7,
11]. OgHako JJ1 MOHUMAaHHUSI 3aKOHOMEPHOCTEH HX
dbopmupoBanus Hanbojee MEPCIEKTHBHOW, MO Ha-
[IeMy MHEHUIO, SIBISIETCS COBPEMEHHAas TeHe3HCHas
knaccu¢ukanus b.B. Bunorpagosa, yuuTsiBaromas
BHJl XO3SIICTBEHHON AESATEIBHOCTH U CTENEHb aHT-
pomoreHHoH TpaHchopMaIu dKocucTeM [3].

B ocHoBy npenioxeHHO# Tumoioruu (iop Tex-
HOTE€HHBIX JKOTOIOB IOJOXEHBI T€ € MPUHIUIIBI.
Wzyuennsle HaMu GIIOPHI ABISAIOTCS CIOXXHBIMU MHO-
TOKOMIIOHEHTHBIMU U MHOTO(AaKTOPHBIMU CTPYKTY-
pamu, GOPMUPYIOIIMMHUCS 10 CBOUM 3aKOHAaM, XOTs
o0111e 3aKOHOMEPHOCTH B aHTPOIIOI'€HHO TpaHCHop-
MHPOBAHHBIX KOMIUIEKCaX OCTAOTCS.

Tunmonorust W3y4deHHBIX (IOpP MPOU3BEACHA B
OMIUPUYECKOM MPOCTPAHCTBE OCHOBHBIX T'PaH-
eHTOB WX (POPMUPOBaAHUS: B 3aBUCHMOCTH OT CTe-
NEHU aHTPONOreHHOW TpaHcopmanuu, oONIHOCTH
MMPOUCXOKACHUA U (baKTOpOB, OMpCACIAIOINX HX
paszBuTHe. BHOJL 3THUX TIABHBIX THIOTETHYECKUX
oceil, ompeeNIIIIUX 0COOeHHOCTH (HOPMUPOBAHUS
1 crenuGuIHOCTh (QIIOp B IMpemenax OOIIero THITA
(0P TEXHOTEHHBIX 3KOTOIIOB, BBIJICICHHOTO paHee
[1], mpoucxomut nuddepeHurpoBaHHOe QOPMHUPO-
BaHWE Pa3IUYHBIX KJIAcCOB, MOAKIACCOB WM TPYIII
¢dop OGonee HU3KOrO panra. CoONroNeHHE TCHETH-
YECKOro MPUHIUINA KIacCUPUKAIUU O0BEKTOB U UX
OIICHKA C TOYKH 3PEHUS CTEMECHU WX aHTPOTOTCHHON
TpaHC(QOPMUPOBAHHOCTH SIBISIETCA KpPUTEPHUEM ee
JIOCTOBEPHOCTH W ecTecTBeHHOcTH. Kpome Toro,
YUHTBHIBAIOCH CXOACTBO U pa3M4Ke MPOIECCOB Bpe-
MEHHOW AMHAMHKH U COBPEMEHHBIX COCTOSHUN (QIop
U UX CTPYKTYp Ha pasHbiX ypoBHsX. C 3TOH HENbI0
Tak)Xe MPUHUMAIKNCh BO BHUMaHUE JJAHHbIC TIOYBCH-
HOTO aHaJiu3a TeXHOTeHHBIX HKOTONOB. Bee aTo nano
BO3MOXKHOCTH IMPEACTABHTH OOIIYI0 CXEMY THIIOJO-
UM QIOp TEXHOTEHHBIX YKOTOIOB B BUAE CXEMBI, OT-
pakarolell B epBYIO OYepeb UX TeHE3HC U CTENCHb
AHTPOMOTEHHOW TpaHC(HOPMUPOBAHHOCTH (GIIOp HA
pa3HBIX HEPAPXUICCKUX YPOBHAX (pHC. 2).

Bce knaccel ¢uiop otnuuaroTes Mexay co0oil kak
[0 CTENEeHH aHTPONOTeHHOH TpaHCPOPMHUPOBAHHO-
CTH TaK ¥ 110 CBOEMY T'€He3HCy U (POPMHUPYIOT COBEP-
LIEHHO pa3Hble BETBHU ()JIOP TEXHOTE€HHBIX HKOTOIOB,
KOTOPBIE XapaKTEPHU3YIOTCA pPa3IUYHONW CTEMEHbBIO
JTUHAaMHMYHOCTH, YCTOMUHUBOCTH CTPYKTYp U HaIpas-
JIEHUSAMH CBOETO Pa3BUTHS.
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Puc. 2. Cxema THmonoruu ¢pop TEXHOTSHHBIX YKOTOIOB B CTEIHOI M JIECOCTEIHOW 30HaX

MHuoroobpasue Qiop TEXHOTEHHBIX IKOTOIIOB pa3-
OWTO HAMU Ha YEThIPE Kilacca: JOPOKHO-TUHEHHBIN,
MPOMBIIUIEHHO-TEXHUYECKUH, KapbepHO-OTBAJIb-
HBIM, ¥ TUAPOCTPOUTEIbHBIN Ki1accel (iiop (puc. 2).
CreneHb aHTpONOTECHHOUW TpaHchopmamuu ¢Giaop B
3TOM PSIIY TIOCTETNICHHO BO3PACTacT.

Hanmenee anTpomoreHHo TtpaHchopMupoOBaH-
HBI JOPOXHO-TMHEHHBIH Kiacc (uop BKIOYAET
moakmaccel (UIOPhl MyTEH COOOIICHHS: JKEIC3HBIX
¥ aBTOAOPOT, HE(TE-, Ta30-, 30JI0TPYyOONIPOBOAOB U
JIUHUH 35ekTpornepenad. Bece oHn XapakTepusyroTcs
JICHTOYHO! MJIM JaKe JTHHEHHOM, OOBIYHO CHMMET-
pu4aHON MOpP(OCTPYKTYpOH € HApyIIEHHBIM pPacCTH-
TEIBHBIM MOKPOBOM M aHTPOIOTEHHBIM WM JaXke
BTOPUYHBIM aHTPOIOTEHHBIM penbedom. Diopa,
¢dopMupyromasics B 3TUX YCIOBUAX, CKJIAJBIBACTCS
13 TEXHUYECKHUX U TOIYNPUPOJHBIX KOMIIOHEHTOB.
Omna MoeT OBITh KpaiiHe HeCTaOMIBHOM U OTINYAeT-
Csl AMHAMUYHOCTBIO CTPYKTYPBI U3-3a IPUCYTCTBUS B
Hel OOJBIIOTO KOJMYECTBA MUTPUPYIONUX BHUJIOB.

K npoMpInIeHHO-TeXHUIEeCKOMY Kiaccy ¢uiop oT-
HOCATCSI BCE MPOMBINIJICHHBIE TPEINPUATHS, IMEI0-
IIMe OrPAaHUYCHHYI) TEPPUTOPHUIO — MPOMBIIILIEH-
HYIO IJIOMAAKY, KaK MPaBHIIO, PACIIONAralouIylocs B
paBHUHHBIX ycioBusX. [loaToMy mpouecchl BOAHOM
W BETPOBOHM 3p03WHM B HaWMEHBIIEHl CTETEHH BO3-
NEHUCTBYIOT Ha cliokeHue ¢uiop 3Toro kiacca. Bce
OHHM OYCHb Pa3HOOOpPa3HBI MO YCIOBUSIM, B KOTOPBIX
(hopMUPYIOTCS ¥ UX CIEHNU(PUIHOCTH B 3aBUCUMOCTH
OT OTpaciid MPOU3BOJICTBA  BMECTE C TEM XapakTe-
PHU3YIOTCS ONpEACICHHONW OOLHOCThI0. B oTinuue
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oT (hI0p MEPBHYHBIX TEXHOTEHHBIX JKOTOMOB (hito-
pPBl  TIPOMBINIUIEHHO-TEXHUYECKOTO Kitacca (QOpMHU-
PYIOTCA U3 BUIAOB, MPOU3PACTABIINX B KOHKPCTHBIX
MECTOOOUTAHUAX A0 CTPOUTEIbCTBA MPEANPHUATHSA,
a TaKXe M3 3aHECCHHBIX BHJIOB. 3I€Ch MOTYT uUepe-
JIOBaThCS yYacTKH C TEPBHYHBIMH U BTOPHYHBIMH
9KOTOMAMH W PACTUTENBHBIM MOKpOBOM. HecMmoTps
Ha TO, 4TO (IOPHI ITOTO KJIacca MMEIOT JOBOJIHHO
CTAa0WIIBHYIO CTPYKTYpYy, B HUX TPUCYTCTBYET HE-
MaJjioe KOJIMYECTBO aJJBEHTUBHBIX BUIOB, ITOCKOJIBKY
BCE NMPOMBIIIUICHHBIE TJIOIAIKH 00bEeIMHEHBI 00IIeH
CEThIO JKEJIE3HBIX JIOPOT, 10 KOTOPHIM U MPOUCXOIUT
MUTpAIUs 3aHOCHBIX BHJIOB.

Bce ¢mmopsl mpoMBIIITIEHHO-TEXHUYECKOTO Kiacca
NoJpa3fesioTCs Ha OBa MoAkiacca: (Giaopsl mpen-
MpUATHNA arponpomeineHHoro komiuiekca (AIIK)
1 (Gropsl COOCTBEHHO MPOMBITIICHHBIX TIIOMIAI0K
(puc. 2). OHM 0TIMYAIOTCS B IIEPBYIO OYEPENb CTPYK-
Typoii ¢iop u cTeneHplo ux crabwibHoCcTH. Ha ipen-
OPUSTHSX, CBA3AHHBIX C MepepabOTKOM CEeNbCKOXO-
3SIUCTBEHHOTO CBIPBS, (popMupyeTcs cBOeOOpa3HbIN
PacTUTENbHBIN IOKPOB, B KOTOPOM JAOMHUHHUPYIOIIYIO
POJIb UIPAIOT COPHBIE, CETeTaJIbHbIE U aBCHTUBHBIC
Bubl. Takoe mojpaseneHne OmpaBIaHo TAKXKe IS
UX pasrpaHdyYeHys] IO CTENEeHW AaHTPONOTeHHOU
TpaHC(OPMUPOBAHHOCTH cHopMHUpPOBaHHBIX (oD,
KOTOpas Ha TEPPUTOPUHU CEIbCKOXO3HCTBEHHBIX
OpennpusATHi 3HaunTenbHo HIke. K ¢ruopam storo
MOJKJIacCa OTHOCSITCS B HEPBYIO odepenb (iIopsl
KOMOWHATOB XJI€OOMPOAYKTOB, CHIIOCHBIC TIPEITIPHUSI-
THUsI, KOMOUKOPMOBBIE 3aBOJIBI U JIp.
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®ropsl monkIacca cOOCTBEHHO MPOMBIIUICHHBIX
IJIOLIAI0K TaKXXe HEOIHOPOIHBI M IOAPA3ICIISIOT-
Csl COINIACHO MpPENJIOKECHHON Tumonoruu ¢iop Ha
(dbopel-neTrepMuHAHTEl W (QIopsl-HHANGQEPEHTHI
B 3aBUCUMOCTH OT CTEICHH M CIEeUU(PUIHOCTH BO3-
IEeUCTBUS aHTPONOTreHHoro ¢akropa. K mepBeM
OTHOCSITCS T€, KOTOpble (OPMHUPYIOTCS B YCIOBHSIX
YETKO BBIPAKEHHOTO IJIABHOTO aHTPONOTE€HHOTO
¢dakropa, IETEPMUHUPYIOLIETO TMPOLECC Pa3BUTHUS
PacCTUTENBHOTO MOKPOBAa M KapAMHAIBHO H3MEHSIO-
IEro OKpyXarllyr cpeny. Takoit (akTop 4Yacto
UMEET TOKCHYHYIO MPUPOAY M XapaKTepeH Mais
OpennpusITHii ¢ Hauboiee TpaHCPOPMHUPOBAHHBIM
PacCTUTENbHBIM IHOKPOBOM: XMMHMYECKHX, KOKCOXH-
MUYECKHUX, METAIYPrUueCKUX, COJIOBBIX 3aBOJOB,
maxT mo aobside conu. Kak mpaBmiio, mpocTpas-
cTBeHHas auddepeHunanus (Iop-IeTepMHUHAHTOB
KECTKO OIpeNessieTCsl aHTPOIOIeHHBIM (aKTOpoM
W BBIPAXKAETCSd B Pa3jiMYMAX BHJIIOBBIX COCTABOB H
cO00IEeCTB BAONb €T0 I'PaAUEeHTa 110 30HaM MHTEH-
CUBHOCTH AHTPOIIOTEHHOTO BO3AcicTBUA. DIOpPHI-
nHIUGPepeHTH POPMUPYIOTCS B YCIOBUSX, T BBI-
JIeJIUTh OJIMH TJIABEHCTBYIOIIUU (akTop u Tem Oonee
30HBl €r0 MHTEHCUBHOTO BO3ACHUCTBHS HE YHaeTCs.
[IpoekTHBHOE MOKPHITHE PACTUTEIHLHOTO TTOKPOBA B
TaKUX yCJIOBHUSAX OCTATOYHO BBICOKOE U PaBHOMED-
HO€ M0 BCed Teppurtopuu npennpustus. IIpoctpan-
ctBeHHas nuddepennmanus Grop-uHIUPPEepeHTOB
BJIOJIb aHTPOTIOTCHHOTO TPaJIMeHTa He BhIpaxkeHa. K
HUM OTHOCSTCS ()JIOPBI MPOMBIIIJICHHBIX IJIOLIAI0K,
Ha KOTOPBIX aHTPOIIOTEHHOE BIHMSIHHE MPOSBISCTCS,
IJaBHBIM 00pa3oM, B NEpBOHAYAIbHOM W3MEHEHUU
CTPYKTYPHI IOYB IIPU CTPOUTETBCTBE MPEANPUITHI U
YMEPEHHOM aHTPOIIOTEHHOM BO3/IEHICTBUH B IpoLEC-
ce Mpou3BOACTBA. D10, (IOPHI, POPMHUPYIOIIHECS B
YCIIOBUAX KEPaMHUYECKHX MPEeANpHUSITHH, TpyOHBIX
3aBoz0B, Tepputopuii [POC.

K xmaccy xapbepHO-OTBAJIBHBIX ()IOP OTHOCATCS
¢opsl, GpopMupylomuecss B pazHOOOpa3HBIX YCIO-
BUSX KapbepoB U OTBaJOB. B menom, kak ais pactu-
TEIBLHOTO TOKPOBa KapbepoB, TaK WU AJs OTBajoB,
KOTOpBIE OTHOCSTCS K IIEPBHYHBIM TEXHOTCHHBIM
9KOTOMAM, XapakTepHbI OOMLIMEe 3aKOHOMEPHOCTHU
pa3BuTHs U pakTopsel, AeTepMUHUpYIomue ero. Kpo-
Me TOTO, Kapbephl ¥ OTBaJbl YaCTO B3aMMOCBS3aHBI
B IIpeJesiax OJHOTO TEXHOJIOTHYECKOro Ipolecca,
MOCKOJBKY TpPH CO3IaHUU KapbepoB BO MHOTHX
ciaydasx Hem3z0exHO (QOpMHUpPYETCS CETh OTBAJOB.
[MpoctpanctBennas nuddepennuanus ¢aop 3Toro
Kjlacca HMMeeT IIeHTPOCTPEMHTENbHBIH Xapakrtep,
WU3MEHSSICh B BEPTHKAIBHOM HANpaBICHUH, a TaKKe
M0 DKCIO3UIHMSIM, M CKJIOHAM KaphepoB U OTBAJIOB.
3HaYUTeNbHOE BIUSHUE OKa3bIBAIOT Ha (opmmpo-
BaHHe 3TUX (uIop 3naduueckue (HaKTopbl, BOAHAS U
BETpOBas 3pO3Hsl, MUKPOKIMMATHIECCKAE W3MEHEHUS
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BJI&XKHOCTHU U Temneparypsl. [loaToMy naxe Hampas-
JICHHOCTb CYKI[€CCHOHBIX IPOLECcCOB (popMupyroe-
rocsi paCTUTEIBHOTO TOKPOBA, B HEKOTOPBIX CAyUasx,
MOXKET B HUX COBIAJAaTh.

Kmacc HeomHopomeH u moxapasnensercs Ha MOJ-
KJIACChI (DJIOp OTBAJIOB U KapbepoB, KOTOPBIE TAKXKE
KpaiiHe pa3HooOpa3Hbl. [TaBHOW XapaKTepUCTHUKOM,
M0 KOTOPOW OTIMYATCA MEXAY COO0W OTBaibl U
Kapbephl SBISIIOTCSA Pa3lInyus B KOMILIEKCe dadude-
ckux ycnoBwuii. K onpenensronuM yciaoBusiM GopMu-
pPOBaHHS PACTHTEIHLHOTO MOKPOBA 3[1€Ch OTHOCSTCS
CBOICTBa CyOCTpara H, ClIeZIOBaTENbHO, €T0 XapaKTep
BO MHOTOM 3aBUCHUT OT NMPUHAJIC)KHOCTH K KOHKPET-
HOU oTpacnu npoMelnuieHHocTH. [ToaToOMy pazBuTHe
3TUX (HI0p NeTePMUHUPYETCS, B 3HAYUTEITHLHON Mepe,
ux npoucxoxaenueM. I[lo kraccudpukanmumm oTBaIOB
B.I1. KonecunkoBa u I'.'M. IlukanoBoii [8], onn ne-
JIATCS Ha OTBaJIbI, CJIOKCHHBIC MUHCPAJIbHBIMU I'PYH-
TaMH U OTBaJIbl, HACBHIIICHHBIC OPTAHUYSCKUM Bellle-
ctBoM. [lo 3TUM ke XapakTepUCTHKAM MOTYT OBITh
KJTacCH(UIIUPOBaHBl U Kapbepbl. OIHAKO, TIaBHBIM
(dhakTOpoM, OTpeACIAIOMUM 0CoOeHHOCTH (BopMH-
poBaHus (UIOP B YCIOBHUIX KaphEPOB U OTBAJIOB, SIB-
JSIETCSl CTETeHb TOKCHMYHOCTH cybctpara. [loaTomy
nonkiacc (hJIop KapbepoB pasjeiicH HaMH Ha (PIopbl
HETOKCUYHBIX W TOKCHUYHBIX KaphepoB. K mepBbIM
oTHOCATCA (Iopel, 0Opa3oBaBIIMECS B Ipeaeaax
KapbepoB IO J00BIYEe HM3BECTHIKA, (OPMOBOUYHBIX
MECKOB, TJIMHBI, JOJIOMUTOB, & KO BTOPHIM — (DIOPHI
PTYTHBIX, LMPKOHUEBBIX, JKEJIE30PYAHBIX KapbepoOB
1 (pIopHl KapbepoB MO M0OBIYE TPETUYHBIX MECKOB.
3nech BCcTpedaeTcs: OONBIIOE KOTUYECTBO TEPATHBIX
pacTeHuid, GopMHpyeTcs CBOEOOpa3HBIA BHIIOBOM
cocras diop.

[To TakomMy >xe TpHHIUNY AensATCs (IOPHI OTBA-
noB. Hambonee HeOMarompusTHBIA KOMILIEKC YCIIO-
BHI Cpelbl CKIAIBIBACTCS Ha MIIAKOBBIX, YTOIBHBIX
1 (heppoMapraHileBeIX OTBajIaX, KOTOPHIE OTHOCSTCS
K TpYIIe TOKCUIHBIX OTBaNIOB. Bee oHM moagBepriuch
YaCTUYHOW MepepaboTKe B MPOIECCE MPOMBIIIICH-
HOT'O MPOMU3BOJACTBA U XapaKTEPU3YIOTCS HaIUYUEM
3IeCh KpaifHe TPaHC(OPMHPOBAHHBIX (UIOP TEXHO-
TE€HHBIX HKOTOMNOB. IlopogHbIE OTBaJIbl U3BIEUECHHOMN
MOPOABI, KOTOPbIE 00pa3yroTcs MpH A0ObIYE TMoJe3-
HBIX MCKOIMAEMBIX: TJIMH, MTECKOB, U3BECTH, TOJIOMHU-
TOB, M€JIa OTHOCSTCS K APYro¥l IpyIine — rpyIne He-
TOKCHYHBIX OTBajioB. 31ech (OPMHUPYIOTCS (QIOPHI,
pPa3BUTHE KOTOPBIX MOXET MPOUCXOAUTH 1O 30HAIb-
HOMY THITY, C XapaKTEPHOU JJIsl HETO CYKIIECCUOHHOMN
MTUHAMAYHOCTBIO C MpeodIagaHueM MPOIeCCOB CUH-
reHesa.

K kmaccy rHIpOCTpOUTENBHBIX (IOP OTHOCATCS
B TIEPBYIO oduepenb pa3zHooOpas3HbIe (IIOPHI HCKYyC-
CTBCHHBIX BOJOXpaHMUJINII METAJIYPru4€CKUXx 3a-
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BogoB u ['POC, a Takke Hauboriee aHTPOMOTEHHO
TpaHc(OpMUPOBAHHBEIE (DIOPHI  TEXHOJIOTHYECKHUX
BOJOEMOB: JeWCTByromux 30J00TBajoB ['POC,
IIJIAMOOTCTORHUKOB METaJITypTHUYECKUX 3aBOJIOB,
OTCTOMHUKOB YTOJNBHBIX maxT u np. CTpykTypa
¢dop, GOpMUPYIOIMIMXCS B ITHX YCIOBHSIX, MOXET
HECTH OTIEYaTOK ME30(UTHOCTH WM JaXe TUIPO-
U TUTPOPUTHOCTH. 37€Ch MOIYyJaAOT MPEUMYIIECTBO
BHJIBI, YCTOMYHMBBIE K YCIOBHIM IepeyBIaKHEHUS,
3aCOJICHUS, XUMHUYECKUM 3arpsa3HEHUSIM, a B CITydae
C 30JI0- W NNIAMOOTBAJAMH €IIe U K MPAKTHICCKHU
MOJIHOMY OTCYTCTBUIO HEOOXOIUMBIX JUJIS Pa3BUTHS
pacTeHUll OpPraHWYEeCKHX BEIIECTB U TOKCUYHOMY
BO3EUCTBUIO.

[Io cremenn aHTPONMOreHHOW TpaHChOpMAaIUH,
BBIICTICHHBIE HAMH IS KJIacCHU(UKAIUU TaKCOHBI
¢nop pasnuunel. Hambonee TpancpopMupoBaHHBI-
MU clleAyeT MpU3HaTh (PIOPHI 30710-, IMIIAMOOTBAIOB
U TOKCHUYHBIX OPOJHBIX OTBAJIOB, TA€ ycuoBus (op-
MUPOBaHHUS PACTUTEIBHOTO IOKPOBA KpaiHEe IKCTpe-
MaJbHBl. BIM3KUMU K HUM, XOTS U OTHOCSIIHMHUCS
K Jpyromy kjaccy (Iop TeXHOTEHHBIX SKOTOIOB,
ABIAIOTCS (PIOPBI KOKCOXUMUYECKUX M XUMHYECKUX
3aBOJIOB, YTO TAK)KE CBSA3aHO C HAJIMYUEM aHTPOIO-
IeHHOTo (haKTopa TOKCUYHOCTH cpenbl. Vi3MeHeHus,
npousouienure Bo (Guopax 3THX IKOTOIOB, TAKKE
HeoOpaTuMBl 03 pPEeKYJIBTUBAIMOHHBIX MEpPOIpPHSI-
tuid. OgHaKO OHU POPMUPYIOTCS MPEUMYLIECTBEHHO
B YCJIOBUSIX BTOPHUYHBIX TEXHOT€HHBIX SKOTOIOB.

Knacc ¢aop mpoMBIIUIEHHBIX TUIOMIAI0K, B IIEJIOM,
OTHOCHUTCSl K CHJIBHO TpaHC(OPMHUPOBAHHBIM (i10-
pam. Ux BoccTaHOBIIEHHE 10 TPUPOAHOTO COCTOSHUS
31ech B OOJBIIMHCTBE CIIydaeB HEBO3MOXKHO. YMe-
PEHHOIl aHTPONMOTeHHOH TpaHCPOPMUPOBAHHOCTHU
MOABEPIIIHCH (HIIOPHI KAphEPOB M HACHIITHBIX HETOK-
CUYHBIX OTBaJiOB, KOTOpPbIE YaCTHYHO CHOCOOHBI K
CaMOBOCCTAHABJICHUIO.

Takum oOpa3oMm, Ha COBPEMEHHOM 3Tare pa3BU-
THs (UTOOMOTHI TIPU AHTPOITOTEHHOM BO3JCHCTBUH
B CTEITHOW W JIECOCTEMHOW 30HaX MPOUCXOAUT AU(-
(depeHIManKs U BhIWICHEHUE PA3IIUMYHBIX KIACCOB U
TUIIOB (JIOp B 3aBUCUMOCTH OT CHJIBI U crienupuuHO-
CTH JEHCTBYIOIIUX TEXHOTEHHBIX (akTopos. [lo pe-
3yIIbTaTaM MCCIIEIOBaHHsI OHU OTHECEHBI K YEeThIpeM
KJIaccaM, EeCTH MOAKIaccaM H MeCTH rpymnmnam ¢iop,
KOTOpPBIE XapaKTepU3YIOTCS Pa3iIUYHON CTENEHBIO
AHTPOIIOTEHHON TpaHcopMalui, OCOOCHHOCTIMHU
MPOUCXOXKICHUS U (OPMUPOBaHUS, CBOECOOpa3HOU
MPOCTPAHCTBEHHOW, TaKCOHOMHYECKOM M THUIIOJO-
TUYECKOM CTPYKTYpoOii, a Takxke (pakTtopamwu, nerep-
MUHHUPYIOUIUMHU UX pa3BuTHe. JlanpHelas geTaiu-
3aIMsi UCCIIEIOBAaHUI B3aMOCBI3aHHOCTH CTPYKTYD
(JI0p C MHTEHCUBHOCTBIO M CHENUPUIHOCTHIO BO3-
NeHCTBUS aHTPOTIOTCHHBIX ()aKTOPOB B OyAyIIeM Mo-
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JKET OBITh JOCTUTHYTA C IMOMOIIBIO MCIOIB30BAHUS
HOBBIX METOJI0B MHOroMepHO# ctatuctuku [18]. Ux
MPpUMEHEHHE MOXET AaThb BO3MOXKHOCTb HE TOJBKO
OLICHMBATh CTPYKTYpbl (pJIOp, HO M OCYIIECTBIATH
BEPOSTHOCTHBIN MPOrHo3 ux ¢popmuposanus [20].
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EVOLUTION AND DIFFERENTIATION OF PHYTOBIOTA
AT ANTHROPOGENOUS IMPACT IN STEPPE
AND FOREST-STEPPE ZONES

V.K. Tokhtar’, A.N. Petin

Belgorod State University

Anthropogenous evolution of phytobiota of steppe and forest-steepe are considered in the article. The re-
searches conducted have allowed to reveal the basic stages of florae formation at various anthropogenous
impact, to classify different types of florac depending on degree of their anthropogenous transformation,
intensity and specificity of acting anthropogenous factors. The formation of various classes and types
of anthropotolerant florae in technogenic ecotopes determined by force and originality of edaphytic, in
particular, geochemical conditions, which do not have natural analogs. It leads to florae development

forming in these conditions.
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